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KAK PABOTATb C YYEBHUKOM?

JHKH3Hb! Kax MHOrorpaHHo, pasHOOOpasHO M CJIOMKHO 3TO IOHATHE!
Mo:KHO U U3YUUTH ;KU3HBb BO BCeM e€ MHOT00Opasun? OTBeT 0HO3HAUEH.
E€é MoxHO M3ydyaTh mOCTUTAsA MYIPOCTh KU3HEHHBIX IPOSBICHUN.

Cogep:kaHne yueOHMKA OCHOBBIBAETCS HA NPHUHIUIAX MHPOAYKTHUBHOTO
U3yUYeHUsA OMOJIOTUH C MCIOJH30BaHUEM KOMIIETEHTHOCTHOTO moaxoxaa. 1lenn
yueOHUKA — He TOJHKO JaTh COBpeMeHHble 3HaHMUA. OH ITOMOKEeT chOpMUPO-
BaTh COOCMBEHHbLE CNOCOObL OesamelbHOCMU, YTOOBI BBl CMOTJIV Peain30BaTh
ONHY M3 CaMbIX BBICOKMX UYEJIOBEUECKHX IOTPe0HOCTell — IMOTPeGHOCTH CO-
sumaTh. Marepuan yuyeOHMKA pasmesiéH Ha TeMbI W OTAeJbHbIe maparpadbl.
OCHOBHBIMU YacTAMU IaparpadoB yUeOHUKA SABJAIOTCA Takue PyOpUKH.
BBogHaa wuacth cozep:kuT suurpad K maparpady, pyOpuKu
«OcHO6HbLE NOHAMUA U KAI0Wedble mepMUHBLY, «Becnomuume!»,
«3naxomovmecs!», «B mupe unmepecrnozo», «Hoeocmu nayxu»,
«Ilodymaiime!», a TakiKe WIIIOCTPATHUBHBLIE 3aJaHUSA, BBOJHBIE
yIOpasKHEeHUA, KJIACCUUYeCKUe 9KCIEePUMEHTHI AJd (GopMUPOBAHUA MOTHUBA-
num K obOyueHuio. Kpome Toro, mpencraBjeHBI 3aflaHUA, WJLIIOCTPAIUAU,
CBeJIeHUs O JKMBOU IIPUPOJE, KPOCCBOPABI.

«COOEPJKAHHUE» cocTouT m3 Marepuaja IJd YCBOEHUA u (Pop-
MHUPOBAHUSA 3HAHWI, YMEHWI, HaBBIKOB, CIIOCOOOB [eATeJIbHOCTH,
yoe:xkmenuii. DBoabimumMu OyKBaMH CHHEro IIBeTA BBIIEJIEHBI
OCHOBHBIE ITOHATHUS, opranusyrolire BasKHeHITy0 nHGOpMa-
A0, a MAJbIMH CUHUMU OyKBaMU — KJIOUYeBbIe T€PMUHBI, 0000IIAIOIIHe
KaKyoo-To 4acTs uHpopManuu. OCHOBHBIE IOHATHUA W KJIIOUYEBble TEPMUHBI
ABJAIOTCA O00SI3aTEeNBLHBIMU [IJIA 3allOMHHAHUSA B OTJWYME OT IIOHATUH,
[peCTaBIeHHBIX Kypcugom. Marepuan «Comepskanus» pasieséH HA YaCTH,

K KOTOPBIM IIOCTaBJIEH BOIIPOC, a B KOHIIEe — 0000IIAOIMiI BHIBO.
/ XD «JAEATEJBHOCTDb» comep:XuT MaTepuaJ i 3aKpeIieHusd,
)/Q//' yriy0JeHus, pacIIupeHns SHAHUM IyTeM CAMOCMOAMeabHO020 Bbl-
noniHeHus 3aday u co30aHUs COOCMBEHHLLX 00pPA308AMELbHbLLY
npodyxmoa. Imo npoexmul, PUCYHKU, 8b1800bL, UCCAeD08AHUS, NOJLYYLEHHAA
UHGOPMAUUS, NPe3eHMAUUsL, COOCMBEeHHble PeKoMeHOayuUu 1 AP. ITa YacThb
COEP’KUT TEMBI IIPOEKTOB, TBOPUECKME 3aaHUs, MEeXKIIPeIMeTHbIe 3a1aun
«Buogoruma + ...» m T. 1. POPMUPOBAHNIO NPAKTUYECKUX UM HCCIEHO0BAa-
TEeJILCKUX YMEHUH CJIYsKaT MpaKTUuecKre paboThl, NCCIeI0BaATeILCKIE 3a-

Jaum 1 1abopaTopHbIe MCCIEJOBAHU.
<l «OTHOINEHHUE» comep:xut 3aganusd 1jsa (QOPMUPOBAHUA MUPOBO3-
2 ) ?

3peHusd, yOeKIeHNH, SMOIIMOHAIBLHO-OIIEHOUHBIX HOPM OTHOCHUTE I b-

HO IIPUPOXLI, "KU3HU, HAYKHU, O0IIECTBa, COOCTBEHHOTO 30POBbS.
R I «PE3YJIBTAT» cocTtouT us3 3aJaHUN AJA 3aKpPeEIJIeHNs, KOHTPO-
Wil JIs, KOPPeKIUU 3HAHUN W CaMOOIIEHKM y4ueOHOI MeATeILHOCTH.
“«Yi OHU 10JaI0TCA C IIOCTEIIEHHBIM YCJI0KHEHNEM, ¢ YKa3aHUEeM ypPOB-
HA WX CJOKHOCTH W OIleHKM B OajiaxX. B KoHIle KayKmoil TeMbI
MpuBeAEH OJIOK BasKHeHIell nHGopMaIlii, coepsKalieiil uTarTy, TadbJauiy
WJIN CXeMy, OOIIMII TeMaTHuYeCcKuii BEIBOA. Bcé sTo momaércesa moa pyoOpuKomn
«0606uwenue memol». [y TPOBEPKY KauecTBa YCBOEHUS MaTepUasa TeMbI

B pyOopuke «CamoKkoRmpons 3nanull» IpefIaraloTcs HOBbIE TECTHI.
HUckpenne dxenaem 6am ycnexos 6 yuedbe u ocyu,ecmaneHull co6CmeenHbLx
UHMeNNeKMYALbHbLX OMKPbLMUil!

Kak paboTaTb ¢ yuebH1KOM?




BBEOEHWE

BBEJAEHUE

KopHu Hayk 20pbKu, HO c/1a0KU n/100bl UX.
1. byacm

§1. BUOJIOTNA KAK HAYKA
OCHOBHbIe NOHATVA N KNloveBble TepMuHbI: BUOJIOTAA.
Bcnomuute! Y10 M3yuaeT Guonoruna?

Mopymarirte!

Tomac I'ekcnu (1825—-1895) — BeIgaromuiica aH-
TJINACKUH €eCTeCTBOUCILITATENb, aBTOP HAYYHBIX TPYAOB
IO 300JIOTHH, CPABHUTEJIbHON aHATOMUMU, MAJ€OHTOJIOTUU,
aHTponoJioruu. IlompobyiiTe 00BSCHUTDL CMBICT €Tr0 BLICKA-
3pIBaHUA: «/[1a uenoserxa, Komopwvlii He 3Haem OGUOL0ZUL,
npebvieanue cpedu xHueoik npupodv. 6ydem HANOMUHAMb
nocewjenue xyooxcecmeenHOll zanepeu, 8 KOMOPOU 60Jb-
WUHCMB0 KAPMUH 00pAULeHbL K CMeHe».

¢ :Em COAEPXXAHUE

“._~1 KakoBo 3HaueHue 6unonornyeckux sHaHuii AnNA YenoseKka?

BHUOJIOTHUSA (ot rped. 6uoc — }KU3HbB, J1020C — YUeHUE) —
HayKa, m3yJaroinasa KU3Hb BO BceX e€ mpoaBjeHuaAx. «OT-
MoM» OMOJIOTHHY HA3HIBAIOT APEBHETPEUECKOTO HATYPQHUIIO-
coa Apucrorensa (384—322 rr. o H. 3.). Ho cam TepmMun
«bmosiorusi» mpeaokua B 1802 r. dpaHIly3cKuit yUEHBIH
JK. B. Jlamapxk (1744—1829).

O6sexmom OMOJIOTMUECKOTO IIO3HAHUA SBJISAETCA
JKN3HDb kKax ocobas (Qopma CyII[eCTBOBAHHUA MAaTEPHUU °
BcenenHOl, Kak TO, YTO ABJIAETCA «CAMbLM COKPOBEHHbLM  n. 1. ApUCTOTENb
Ha 3emJe, NoKa YHUKAAbHbLM 60 Bcenenuoil u camvim
mpyoHsvLM 0L NOHUMAHUS».

IIpeOmemom mO3HAHUA OMOJIOTHUU ABIAITCA NPOAENLEHUR HCUSHU BO
BCEM pasHooOpasum. ITO XUMHUUYECKHEe 5JeMEHTHI, BEIleCTBA U PeaKIiuu
JKUBOTO, CTPOEHME, IIPOIeCChl KU3HEAeATEILHOCTH U II0OBeJeHNe OPTaHU3-
MOB, BO3HUKHOBEHUe, Pa3BUTHE U BbBIMUDaHUE BUAO0B, ()OPMUPOBAHUE U
u3MeHeHUe TPYNIIUPOBOK, 3HaUeHUe 6rocheps! A IIaHeThl 3eMJIA 1 MHO-
roe Apyroe.

I[env u 3adauu coBpeMeHHOI OMOJIOTHMM HAaINPaBJEeHbI HA IOJyUYeHUe
3HAHUM, HEOOXOAUMBEIX IJIA PEIIeHUSa dKOJOTUUYECKUX, AeMorpauuecKux,
9KOHOMMHNUYECKHNX, COIIMAJIBHBIX N OPYIuUX HpOﬁJIeM, CBA3aHHBIX C COXPaHe-
HUeM MIPUPOILI U GMOPasHO00pasus, 3M0POBbSI M YCJIOBUI CYIIIeCTBOBAHUS
YeJI0BeKa, a TaKsKe C Pa3BUTHEM Pa3JUYHBLIX OTpacjeil nesTebHOCTH YesIo-
Beka. Buosornueckue sHaHUSA IIOMOTAOT YEJIOBEKY (DOPMUPOBATH MUPOBO3-




3peHue, BUIETh BOKPYT ce0sA He TOJIbKO KPacoTy 0a00UYKM WU IIBeTKa, HO U
TIOHMMATh MYJPOCTh €€ TpeaHasHAUEHNA UJIN TapMOHUI0 QYHKIIUI 1 CTPO-
enuda. JKuBaa mpupoga meapa. Bakrepun, pacTeHUA 1 KUBOTHBIE JalOT Ue-
JIOBEKY BKYCHYIO ey, VIOOHYIO OIEeKIY, MOMCKA3LIBAIOT KOHCTPYKTUBHEIE
Uen TeXHUYEeCKOTO 000pyaoBaHMA miau mpoiieccoB. Ho uesmoBek He Bcerza
pasyMeH B CBOMX IOCTymKax. Ero akTuBHAs XO03AHCTBeHHAA MeATEIHHOCTD
MpUBeJa K 3HAUYUTEJIHLHOMY 3arpsAsHEHUI0 OKPY:Karollleil cpeabl BPeIHLIMU
IJIS BCETrO KMBOTO BEIleCTBAMU, YHUUTOKEHUIO WJIN M3YPOILOBAHUIO JIECOB,
cremneii, BOLoémMoB. MbI JOJIKHBI U3yUYaTh OMOJIOTHIO, YTOOBI HAYUYUTHLCS rap-
MOHUYHO COYETATh MHTEPECHI UeJIOBEKA C 3aKOHAMU PA3BUTHUA IIPUPOJHL.
Buosmornueckue 3HaHUA MMEIOT OUPDOMHOE HAYUYHOE U IIPAKTHUYECKOE
3HAUEHWEe IJIs BCeX OTpacjeil NesATebHOCTU UeJIOBEeKa, HO HamboJiee III-
POKO MX HCIOJB3YIOT B CEAbCKOM X03Alicmee, NPpoMblUlLIeHHOCMU, MeOuyU-
He, MexHUuKe U oxpare npupodvi. Be3 3HAHWI pacTeHWH ¥ KUBOTHBIX He
MOTYT OOOHMTHUCH arpOHOMBI, 300T€XHUWKM!, 300WHKEHEDHI, CeJEKIIMOHEDHI,
KWHOJIOTH, BeTepWHAaphl. SHAHUS OPraHM3Ma dYesioBeKa HeoOXOAMMBI Me[-
cécTpaM, (peabiiiepaM, BpauaM, OMOMHXKeHepaM, IICHXOJoram. Buojaorms
HeoOXoAMMa TeM, KTO XoueT paboTaTh B (hapMalleBTUUECKOI ITPOMBIIILIEH-
HOCTH IJIsI paspaboTKM M IIPOM3BOJACTBA JieKapcTB. I[IpuumHOi MHOTMX 3a-
0osieBaHUIl SBJISIOTCSA BUPYChI M MUKPOOPTaHU3MBI, W AJIS TOTO YTOOBI C
HUMU 00POTHCH, BUPYCOJIOTaM ¥ MUKPOOMOIOraM HYXHO 3HATH 0COOEHHOCTH
UX JKUBHEIEATEJHLHOCTH. B COBPEMEHHBIX YCIOBUAX IPAKTUUECKU HA JIIO-
0OM IPOM3BOJCTBE HYKHBI HKOJIOTH. AKTYaJIbHBIMU CTAHOBATCSA IIpodeccum
O0MOKUOEePHETUKOB, OMOMHIKEHEPOB, HEHPOOMOJIOTrOB, KOTOPBLIE IPUMEHSIOT
TIPUHITUIIBI COXPAHEHUA ¥ BOCIPOU3BEAEHNA NHOOPMAIIUY KUBOTO AJISA CO3-
JaHUA TEXHUUYECKUX CHUCTEM HOBOTO IOKOJIeHMA. Eciau Bac OLHOBPEMEHHO
IIPUBJIEKAIOT OMOJIOTHA U XUMUSA — BhIOUpaiiTe mpod)eccrio OMOXNMUKA, €CJIT
O0MOJIOTHS ¥ apXUTEKTypa — MOMKEeTe CTaTh JaHAITIaPTHBIM TU3aliHEPOM.

WTak, buonornyeckme 3HaHNA NpuobpeTaloT B 06LIecTBe BCE Gonbluee
Hay4yHOe 1 MpaKTMYecKoe 3HaUYeHNs, YTo U 0OYCIOBUIIO NOABNIEHNE
yTBEpPXKAEeHMA O ToM, YTo XXI BeK ABNAETCA BEKOM GUONOruu.

KakoBbl 3Tanbl pa3sutna 6uonornn?

Baskmeiiiie sTambl MCTOPUM OMOJIOTHMM COBIIAJAIOT C M3MEHEHUAMU
obmiectBa. C 3TUX MO3UIUHA BeCh AJIUTENLHBLIN IYTh PA3BUTHUS OMOJOTHU
MOKHO Pas[eUTh Ha SIIOXU.

I. Inoxa npaxmuueckux donayinvix 3HaHU — OT KAMEHHOTO BeKa IO
XV~-XVI BB. BrigamouumMucsa eCTECTBOUCIILITATENAMU JTOH SIOXH OBLIN
Apucmomeanawv, Teogppacm, I'unnokpam B [ApeBHel I'peruu, 'ait Ilaunuil
Cmapwuii, Knaeduii I'anen — B [IpeBaem Pume, Asuyenna — Ha Bocroxke.

II. 9noxa 603nuxnoGenun 6uonozuu u Havana eé dudpepenyuayuu —
¢ XV—-XVI BB. 10 cepenunbl XIX B. MHOTrMe CHOABM/KHUKUN HAYKH 9TOM
snioxu — B. Eecmaxuil, []. @abpuyuii, K. Bapoauii — moapodbHO omucaau
aHaTOMUYECKIEe CTPYKTYPhI OPTaHM3Ma UeJoBeKa W JKUBOTHBLIX, KOTOpPhIE U
CEeTOHS SABJIAIOTCA OOIENPU3HAHHBIMU. B KOrOpTy 3HAMEHUTHIX YUEHBIX
aroro BpemeHU Bxogat Y. 'apseil, P. I'yk, K. Jlunneil, /K. B. Jlamapx, K. Bap,
JI. ITacmep, T. IlleanHn m MHOTHE Ipyrue, 0jaromapA MCCIETOBAHUAM KO-
TOPBIX BOBHUKAJIU IUTOJIOTUA, (PU3MOTIOTHA, CUCTEMATUKA, SMOPUOJIOTHA.

§ 1. Bronorus Kak Hayka




BBELEHVE

III. noxa cunmesa HaywHbLX GUONOZUHECKUX 3HAHUL — C CEPEAMHBI
XIX — mo cepenunbl XX B. McciieqoBaHMA YUEHBIX DTOM SIOXM HaIlpaBJe-
HBl HA BBIABJIEHHE BaKHBIX OMOJOTMYECKMX 3aKOHOB W IPaBWI, (HOPMU-
poBaHMe 0000MIAIOIUX Teopuii. BrlmaromuMucs OMOJIOTaMHU SIOXMU OBLIN
9. I'ekkenv, I'. Mendenwv, K. Tumupsases, H. ITupozos, @. Muwep, H. I1as-
a08, I1. Ipaux, T. Mopzan, H. Bagunos u np.

IV. 9noxa nponurxnoeenus 6 6uonozuieckuil muxpomup — OUOJO-
rusa HacToAllero u Oyxyiero Bpemenu. g Gosee riryboOKOro MOHUMAHUA
CYIIHOCTY ’KW3HU B OMOJIOTMH BO3HUKJIMN U CTAJINM DPa3BUBAThCA KaK ca-
MOCTOSATeJbHbIE HAYKY OMOPU3UKA, OMOXUMUA, MOJEKYJIApHAA OMOJI0OTHA,
MOJIEKYJISTPHASA TeHeTHuKa U IpP. BBEIIAIOITUMUCA YUEHBIMU 9TOU SIIOXU SIB-
aaworea [[. Yomcon, . Kpuk, X. Kopana, I1. Medasap, @. Beprem u ap.

B craHOBJIeHMM 0MOJIOTHM KaK HAYKU BaKHYIO POJIb CHITPAJINM YKPaWH-
ckue yuénoie M. Meunukos (1845-1916), A. Kosanescrkuii (1840-1901),
C. Hasawun (1857-1930), B. Bepuadckuit (1863 —1945), H. IlImanrveay-
3en (1884-1963), C. I'epwenszon (1906—-1998), B. Bey (1834—1894),
A. Bozomoneuy (1881—-1946), A. I[Tarradun (1885—-1972) u mHOTHE APYTHE.

WTaK, 6ronorns 13 onucatesibHON ANCUUMIVHBI NpeBpaLLaeTca
B 3KCNEPUMEHTASIbHYIO N TOUHYIO HAyKy C BO3MOXHOCTAMU OpraHu3auumu
C/TIOXKHbIX MCCneaoBaHun.

KakoBbl OCHOBHbIe OTpacnu u MecTo 6uonoruun cpegun Apyrux Hayk?

CoBpeMeHHBIN 9TAll PasBUTUA OMOJIOTUM HA3BIBAIOT STOXON MPOHUKHO-
BeHUA B OMOJIOTMYECKUI MHKPOMHUDP U PACKDBITUS CYTU KU3HEHHBIX IIPO-
meccoB. A pelleHuMsA 3afad STOM SIIOXU COBpeMeHHasd OMOJIOTHS OUYeHb
TECHO COTPYIHMYAET CO MHOTUMU APYyruMu Haykamu. [[ia GumosorudyecKmx
WCCJIeJOBAaHUI YUYEHBIE IPUMEHSIOT XUMUUYECKUe, pusmuecKkue, reorpadu-
YyecKuWe, MaTeMaTWYecKue W [Ipyrue 3HaHUA, Ogaromaps 4eMy BOSHUKJIU
W pasBUBAIOTCA Ouoxumus, ouopusuxa, duozeozpagus, 6uoKubepHemura,
Kocmuueckas 0uonozus, paduobuonozus, Kpuobuoaozus u ap.

Pasnuunbie pasmesibl OMOJOTUY TECHO CBA3AHBI C JOCTUIKEHUAMU ecTe-
CTBeHHBIX ((pmBUKa, XUMUs, reorpadus, aCTPOHOMHUS, Te0JIOTUA), TOUHBIX
(MmaTemaTuKa, JIOTMKA, WH(popMaTMKa, KubOepHETMKA) U OOIIeCTBEHHBIX
(bumocodpus, ucropus) Hayk. W aTo maét cBou miaoabl. Cpeam BasKHEHITIX
TocTHKeHuM Omosormu XX BeKa HA3BIBAIOT OTKPBITHE IMPOCTPAHCTBEHHOM
ctpykTypsl [JJTHK, reHeTuueckoro Komia, CTBOJIOBBIX KJIETOK, paciimudpoBa-
HUe TeHOoMa PAas3JIMYHBIX OPraHM3MOB, UTO CTUMYJIUPOBAJIO Pa3BUTHE MHO-
TUX OTpacjell AesTeJbHOCTH YesoBeKa.

CoBpeMeHHAasI OMOJIOTUA — 9TO HAYKa, ABJAIOIIasICA HandoJiee Pa3BeTBIICH-
HOIf YacThI0 eCTECTBO3HAHMS. B 3aBUCUMOCTH OT 00HEKTOB MCCIEIOBaHUIT pas-
JIMYAIOT BUPYCOI02UI0, 0AKMepuosozuio, 60MaHuKy, 300J102U0, MUKOLOZUIO.
ITo ucciaemoBaHUAM CBOWCTB KH3HU M II0 YPOBHAM OPTraHU3AIUU BBIAEISIOT
MOJIEKYJIAPHYIO OMOJIOTHIO, ITUTOJIOTUIO, THCTOJIOTHIO, MOP(OJIOTUI0, I'eHeTH-
Ky, (DMJIOTEeHUIO, SBOJIIOIIMOHHOE yUeHUe, 9KOJOTHUI0, CUCTeMaTUKy u ap. Jo-
CTHIKEHUS STUX W MHOTMX IPYTMX HAyK YeJOBeK HpPUMeHseT B MedulyuHe,
CeNbCKOM X03silcmae, NPOMbIULIEHHOCMU, B IeJie 0XPAHbL Npupodvl 1 Ip.
W1ak, coBpemeHHasa 6ronorus — 3To HayKa, KOTopas MCMOoJib3yeT HOBelLW e

MeTObl 1 TeXHUYeCKne CpeacTBa uccnenoBaHuA, HanpaBsieHHble

Ha M3yYyeHne CyLHOCTU XU3HW, N TECHO CBA3aHa C APYruMn HayKamw.



3apgaHue Ha conocTtaBneHne «OCHOBHbIe oTpacin 6uonorun»

) [EATENbHOCT,
p Z

ComocraBbTe IPOSABIEHUS JKUSHU C HAYKaMU, KOTODbIE UX K3YUaIoT.
3amnosHuTe TAabJMUYKY OTBETOB U MOJYUUTE MM HEMEIKOro 0OTaHUKAa, KO-
Topbiit HezaBucuMo or K. B. Jlamapka mpemioKuaI TepMUH «OMOJIOTHAA» .

1 CipoeHve opraHusmos P ®usnonorua
2 Xu3HepeATeNbHOCTb OPraHV3mMoB E Cucrematuka
3 Pa3Hoob6pasue opraH1M3MoB P SBoniouynoHHas 6uonorus
4 BnusAHume HN3KKX TemnepaTyp Ha Xnsoe T Anatomwnsa
5 [lyTn nctopryeckoro passuTa OpraHM3mos C leHeTuKa
6 3aKOHOMEPHOCTM NCTOPUYECKOrO Pa3BUTUA N OunoreHusa
7 B3aumocBA3M OpraHN3MOB C OKpY»KatoLlen cpeaon H Buoreorpadus
8 PacnpocTpaHeHne opraHm3mosB B Kpuobuonorus
9 [loBegeHue opraHn3mMoB Y Stonorua
10 HacneacTBEHHOCTb M MU3MEHYMBOCTb OPraHN3MOB A Skonorus

1 2 (3 4|56 |7 89|10

TBOp‘IECKoe 3ajaHune «CBA3b 6uonoruu c APYyrmMmm Haykamm»

Hobenesckas npemus yupesxJeHa COTJIACHO 3aBEIIaHUIO
IIBEJICKOT0 MIpeAlpuHUMAaTesd, 1300peTaTeaa u (PUIAHTPO-
na Anvppeda Hobens (1833 —-1896). B 1895 r. Bcé cBOE co-
CTOSHNE OH IlepenaJ Ha (MHAHCHPOBAHNE MEXKIYHAPOIHOMI
IIPEeMUHU 32 BBIZAIOINECS HAYUYHbIE OTKPBLITHA B HECKOJIbKUX
orpacasax. Kro us yuénnsix momyuma HobOeneBckue mpeMuu
o (pU3UOJIOTUH U MeIUIlHe 3a mocjaegaue rogei? Ha npumepe ogHOro 61mo-
JIOTUYECKOT'0 OTKPBLITUA OOBACHUTE 3HAUEHUE CBA3U OMOJOTUU C APYTUMU
HayKaMu.

Buonorusa + AHMNINCKNIA A3BIK

IIepeBenuTe OTPLIBOK U MOATOTOBBTE OTBET Ha BOIIPOC.

Molecular biology, which spans biophysics and biochemistry, has made
the most fundamental contributions to modern biology. Much is now
known about the structure and action of nucleic acids and protein, the key
molecules of all living matter. The discovery of the mechanism of heredity
was a major breakthrough in modern science. Another important advance
was in understanding how molecules conduct metabolism, that is, how
they process the energy needed to sustain life. KakoBo 3HaueHUe MOJEKY-
JIIPHOM OMOJIOTHM B PA3BUTHUN COBPEMEHHOI 6moaoruu?

k\; PE3YJIbTAT

OueHka 3apaHuA ANA CAaMOKOHTpoONA

1. Yto n3yyaet 6rmonoruna? 2. Ha3oBnTe OCHOBHble 06MacT! MCMONb30BaHNUA 6Ko-
normyecknx 3HaHui. 3. Yto ABnAeTca NnpegmeTom GMONOrMYecKnX nccnefoBaHNn?
4. Ha3zoBute 3Tanbl pa3sutua 6ronoruu. 5. HazoBute ocHOBHble obnacTy 6ruonorum.
6. C KaKMU JpyriMmn HayKamun 611010rvs MeeT TeCHble CBA3U?

7. KakoBo 3HaueHvie buonornyeckrx 3HaHni? 8. Hasosute stanbl pa3suTnA Guonormuu.
9. KakoBbl OCHOBHble OTPac/IN 1 MeCTO COBPeMEHHOI Gronornm cpeam Apyrmx Hayk?
10. Kakoe 3HaueHwe g pa3suta 6uonorum nmeeT eé cBA3b C APYrMMn eCTeCTBEH-
HbIMW 1 TYMaHUTapHbIMN HayKamu?

1-6

10-12

§ 1. Bronorus Kak Hayka




BBELEHVE

CambIM HeNOHAMHbIM 8 3MOM MuUpe s18/19emcs mo, 4mo e20 MOXXHO NOHAMb.
A. JUHWMeUH

§2. BUWOJIOTMYECKUE CUCTEMbI. BUOJTIOTMYECKOE
NMO3HAHUE

OcHOBHbIe NOHATUA N KntoueBble TepmuHbl: BUOJIOTUYECKUE CUCTE-
Mbl. YpoBHIM opraHnsauum XnusHu. buonornyeckoe nosHaHume.

BcnomHuTe! Y10 Takoe buonornyeckmne cuctembl?

Mopymarirte!
ABToMoOuUIL (OT rped. agmoc — cam U Jar. /_\l
a7 o ~
mobilis — TOT, YTO ABUKETCA) — CAMOXOJHAA KOJECHAdA @_ @_

MAaIllMHa € JBUTATeJeM, MpefHasHAUeHHASA OJIs Iepe-
BO3KM JIIOfIeH WX I'Py30B IO 0e3PeIbCOBBIM OPOTaM.
CpaBHUTE aBTOMOOWJb KAK TEXHUYECKYIO CUCTEMY C
JIOIIa b0 KaK OMOJIOTMYECKOI cucTeMoii. UTo o0Iero
MEeXKAy STUMU CHCTEeMAMU W YeM OHU OTJIMYAIOTCA APYT
or apyra?

. -?ﬂ COAEPKAHUE

il KakoBbl 06Le 0co6eHHOCTN Guonornyeckux cucrem?

BUOJIOTUYECKHUE CHCTEMBI — smo cosoxyn- | Buochepa |
HOCMb 63AUMOCBA3AHHLLX CMPYKMYPHLIX U (QYHK- *
UUOHAJNbHLLX  KOMNOHEHmMOo8, Haubonlee  o0wumu | SrouncTema |
0CO0EeHHOCMAMU KOMOPbLX ABAAIOMCAL OMKPLLIMOCMDY, A
ynopsadoueHHocmy U YposHesocms. IlpemmeToM coBpe- | Bua |
MEeHHOII OMOJIOTUU ABJSIOTCA OMOJIOrMYeCKUe CHCTEeMBbI
pasauuHoOil cioxHOCTU. OCHOBHBEIMHU THIIAMH OMOJIOTHU- *
YeCKUX CHUCTEM SBJSIOTCA KJIETKA, OpPraHu3M, IIOmyJId- | MonynAuna |
mus, BUM, 9KocucTemMa u ouocdepa (ua. 2). *

O6IIMI IPU3HAKAMU OMOCHCTEM SABJISIOTCA UX Op- | Opranusm |
raHusanusas u cBasu. Cmpykmyphasa opzanusayusn *
OMOCHCTEMBI OIPEJESAETCA COCTABHBIMU UYaCTAMHU U | Knetka |

KoMmoHeHTaMu. TaK, KJIETKM HNMEIOT TOBEPXHOCTHBINA Un. 2. OCHOBHBIE
ammapar, IUTOIIa3My M fAAPO, KOTOpble 00pa3oBaHbI TUMBI BUOCUCTEM
OIIpeeIEHHLIMY KOMIIOHeHTaMu (HallpuMep, B IIUTOILIA3-
Me UMEIOTCS OpraHesibl). DYHKYUOHALbHAS OP2AHU3AYUS — ITO CIAKEHHAS
IeATeJIbHOCTh COCTABHBIX YacTeli OMOCHCTEMBI; OHA HA3BIBAETCS (PYHKIIMOHMU-
poBanueM. IlesmocTHOCTE GHOCHCTEM O0ECIIEUNBAIOT 6HYMPEHHUE U 6HeULHUe
B3aMOCBA3Y KOMIIOHEHTOB OMOCHCTEMBI MEKIYy COOOU 1 ¢ BHEIITHeH cpemoii.
BuocucremMbl UMEOT PAS 0COOEHHOCTEH, OTINYAOIINX UX OT HEXUBBIX
cuctreM. OgHaKO cpegu HUX HET HU OJHOM, KoTopad Oblja Obl IIPHCYIIa
TOJNBKO KuBoMy. Hambosiee oOIIMMI OCOOEHHOCTAMU OMOCHCTEM SBJIAIOT-
cs omKpbvlmocms, ynopadoieHHocms U YPOEHe60CMb, OCYIIleCTBIIIEMbIe
Osaromaps CIIOCOOHOCTH KMBOTO K HCIIOJB30BAHUIO W OOMEHY BeIIecCTB,
SHePruum W UHPOPMaAIUKU. BHOCHCTEMBI Pa3JIUYHON CJI0KHOCTH MMEIOT
MeXaHU3Mbl CaAMOpeZYRAYUU [JII COXPAaHEHUA TUHAMUUYECKOH YCTONUYU-
BOCTH, CAMOOOHOBMEeHUA — IJid 00pa3soBaHUSA HOBBIX COCTABHBIX uacTeil



BMECTO IIOBPEKAEHHBIX MJIHU YTPAUEHHBIX U CAMOB0CNPOU3E00cmea — s
IIPeeMCTBEHHOCTHU CYIIECTBOBAaHMUSA BO BpPEeMEHU, KOTODPble SABJIAIOTCA UX
dyHIaMEHTATBEHBIMU CBOICTBAMM.

UTak, coBpeMeHHO€e NOHUMaHUe CYLHOCTU XU3HU OCHOBbIBAETCA Ha CTPYK-
TypHO-(I)yHKLlVIOHaﬂbHOM noaxopae, cornacHO KOTopomMmy B 6uocrcTemax
BblAENAOT CTPYKTYPHbl€é KOMIMOHEHTbI, onpeaenawmne nx (I)YHKLI,VIVI N CBA3WN.

KakoBbl NpuHUMNbl B3aMOAEeNCTBNA ypOB- ? ? ?
Hell opraHusayum 6uonornyecknx cucrem? ‘ BrochepHb I ‘

YpoBHM OpraHM3aunuu OGHOCHUCTEM — 3MO I I I
onpedenénublil mun 83aumodeilcmeus cmpyx- ‘ IKOCUCTEMHDIA ‘
MYPHLLX U PYHKUUOHALLHLLX KOMNOHEHNO8 1 1 1
Ouonozuveckux cucmem. BoabmuHeTBO HC- ‘ no"'ly”"'-""o”lHO'B"'”ol‘”V' ‘
cjenoBaTeseil BBIJENAIOT: JMOJLEKYJLADHOLIL ‘ OpraHM3MeHHbiii ‘
(CoCTaBIAIOIIMMU ABJIIOTCA XUMHUYECKIUE 1 1 1
BJIEMEHTBI U COeJUHEHUS, OMOXUMHYECKIe ‘ KnetoyHbii ‘
peakmumn), KJaemoyHvlii (IOBePXHOCTHBIN all- 1 1 E

‘ MonekynapHbI ‘
mapar, IUTOILIa3Ma U AP0, WA HYKJIEOUN, |
#RUSHEHHDIE TPOLeCCE! KJIETOK), OP2AHU3MEH- MoToK BewLecTs, sHeprim
Hutil (KJIeTKU, TKAH!, OPTaHbl M CUCTEMBI Op- HbOPMALAN
TaHOB OPTaHU3MOB), NONYAAUUOHHO-8UD0E0TL
(opraHm3Mbl OJHOTO BHZA C KX B3aWMMOOT- Wn. 3. YpoBHu opraHusaLmm
HOIIIEHUAMU), IKOCUCMEeMHbLil (OPTaHU3MEI KN3HN
DPasHBIX BWOB, B3aMMOIEHCTBYIOINE MeXKAy CcO00i M C OKpysKarolei
cpenoit) u 6uocgepusblil (B3aMMOCBABAHHBIE 9KOCUCTEMBI) (U, 3).

YpoBHU OpraHusanyy GMOCUCTEM B3AUMOJEHUCTBYIOT 110 RPUHYUNY eJuH-
cmeéa n uepapxuu. OCHOBOIl eZWHCTBA BCeX YPOBHeHl opraHmsanuu 61O-
CHCTEM SIBJIAIOTCS IPOHUKAIOIINE CKBO3h HUX NOTOKU BEIlECTB, SHEPTUU U
nadopMau. A IPUHIIUI HePapXUU CUCTEM 3aKJouaeTcs B TOM, YTO JIIO-
f0aa cucrTeMa SBJIAETCS KOMIIOHEHTOM CHCTEMBI BBHICIIIETO DAHTA W, B CBOIO
ouepesb, COCTOUT M3 MONUMHEHHBIX €l OMOCHCTEeM CHCTeM HMB3IIEero paHra.
Tak, cyIecTBOBaHNE OPTaHM3MOB 00ECIIEUMBAETCSA OpPraHU3aIuell CTPOeHU
U KU3HEJIeATeJbHOCTH HAa MOJIEKYJISIPHOM M KJETOYHOM YPOBHAX, a caMu
OpraHW3MBI ABJIAIOTCA KOMIOHEHTAMY IIOIYJIAIMOHHO-BUIOBOTO YPOBHH.

Wtak, BCce YPOBHW OpraHn3ayunmn 610CCTEM B3aMIMOCBSI3aHbI mexay cobon
6naro,qap$| TpneagnHoOmy rnoToKy BeELeCTB, SHEPTnA U VIH(I)OpMaLI,VIVI
N OpPraHM30OBaHbl MO NMPUHLUNY NepPapPXnn.

Kak opraHusyetcs 6nonormnyeckoe nosHaHvme?

Buonoruueckoe ImoO3HaAHUE — 2JMO OP2AHU308GAHHASL OesmelbHOCMb
CO2JACHO Yeaell u 3a0a4, pe3yabmamom KoOmopoil A681810Mmcsa HO8ble 3HAHUSA
0 xueoii npupode. 'naBHasA 3amaya OMOJIOTMUYECKOM HAYKU — IIOCTPOEHUE
CHCTEMBI JOCTOBEPHOTO 3HAHWSA, OCHOBAHHON Ha (akTax u 00OOIEHUAX,
KOTOpPBIE MOKHO IIPOBEPUTDH U MOATBEPAUTH MJIN ONPOBEPTHYTH. Brosorus,
Kak u Jobad apyras HayKa, OJs HAKOIJIeHUS U o0paboTKM 3HAHUUA HC-
MOJIb3YeT TaKWe MOHATUA, KaK HAYUHbLI pakm, zunomesa, meopus, 3G4KOH.

Hayunwvii ¢paxm — HabOiofeHWe WJIN HKCIEPUMEHT, KOTODPHIE MOTYT
OBLITH BOCIIPOM3BENEHBI U IMOATBEPKICHEI (HAIIpuMep, JUCT 3eJIEHbIH).

§ 2. buonornuyeckne cuctemol. buonornyeckoe nosHaHne




BBELEHVE

10

* Tunomesa — 00OCHOBAHHOE IIPEAIIOJOMKEHNEe, KOTOPOe BBLIABUTAIOT IJIS
00bsicHeHUS (PaKTOB (HampuMep, TUIOTe3bl MPOUCXOKIEHNI YeJ0BeKa).

* Teopusa — o6o6mieHre cucTeMbl (PaKTOB, IIO3BOJIAIOINIEE LEIATh IPOTHO-
3blI, KOTOpBIE BIIOCJEIACTBUU IIOATBEPKIAIOTCS (HAIpPUMeEp, KJETOUHAs
TEeopusd).

* 3aKoH — 3TO 3aKOHOMEPHOCTHU, He MMeEIOI1e WCKJIIUeHU U yCTaHaB-
JINBAIOIIVE CBA3KU MEXKIY PA3INUYHBIMU SBICHUAMHU (HAIPUMED, 3aKOHbI
HACJIeICTBEHHOCTH).

Ona mosHaHUS BCcero pasHooOpasumsa OMOoCHCTEM NPUMEHSIOT camble
pasHooOpasHbie MeTonbl. OOIe MeTOAbl HAYYHOTO IIO3HAHUSA Pas3HesIsioT
Ha [ABe TPYIIBI: SMIUPUUYECKUEe U TeopeTuueckue. Memodvl amnupuye-
CK020 NO3HAHUs IIOMOTAIOT H3y4YaTh IPUPOAHBIE O0BEKTHI, MOCTYIIHBIE
I BocupusaTusa (HaGIIOIeHUe, CpaBHeHME, HU3MepeHUe, SKCIEePHUMEHT).
Memodvt meopemuyeck0z0 nNO3HAHUS — METOABI, C ITIOMOIIBI0 KOTOPBIX HC-
cJiefloBaTeNb, He paboTas HEMOCPEACTBEHHO C IPUPOAHBIMU OOBHEKTaMMU,
mpuobpeTaeT 3HAHUS IIYTEM MBICIUTEJLHBIX Olepaluil (aHaims3, CHHTES,
abcTparupoBaHue, KOHKPETU3aIlusa, 0000IeHne, aHAJIOT A, TOMOJIOTHUA).

OCHOBHBIMH METOAAMH OMOJOTMYECKOro IO3HAHUSA SBJSIOTCSI CPABHU-
TEeJIbHO-OMMUCATEIbHBIN, SKCIePUMEHTAJIbLHBIN, MOAEINPOBAHNE, MOHUTO-
PUHT U CTATHUCTUYECKUM.

*  CpasHUmMEeNbHO-ONUCAMEeAbHYLIL Memo0d TO03BOJSET OIMNCHIBATH pe-
3yJbTAThl HAOGMIONEHUN, SABJIEHUSA WJIN OPraHU3MbI U CPABHUBATDL UX C
MOJOOHBIM [JIA OIpeAejeHrnA OOIUX W OTJIMYNTEIbHBIX IPU3HAKOB.

*  JKcnepumeHmMaavbHuliL mMemod OCHOBAaH Ha TOM, YTO KCCJIeIOBATEN
M3MEHSAIOT CTPOeHUe, (PYHKIINK, MToBefeHrue 00'beKTOB HCCIeJOBAHUSA U
HaOJII0MAIOT 34 MOCJECTBUAMU dTUX M3MEHEHUH.

* MoHumopuHez — 3TO TOCTOAHHOEe HalOJ0JeHUe 3a COCTOAHUEM OTIEeJNb-
HBIX OMOJIOTMYECKMX OOBEKTOB, XOJOM OIIpeIe€HHBIX IIPOIECCOB B
JKOCHUCTeMaxX Mau oumocdepe.

*  Modenuposarue — 3TO METOJ, UCCIEOBAHUA U AEMOHCTPAIIUU CTPYKTYP,
(byHKIIMIT, IIPOIIECCOB C ITOMOIIBI0 X YIPOIIEHHOTO BOCIPOU3BEIEHMS.

= Cmamucmuyeckuii memod — 3TO METOJ MaTeMaTHYeCKON 00pabOTKM
pesyIbTaToB HAOJIOMEHUN WU OMBITOB [JIA IPOBEPKU CTEIEHU JOCTO-
BEPHOCTH.

B OwmosornueckoM mo3HaHWM OOJIBINIOE 3HAUEHVE WMEIOT HalpaBJIeH-
HOCThb ¥ OIPEeAeJEHHOCTD AeATebHOCTH. OCHOBHBIMU IIOAXOZAMH K OMOJIO-
TMYECKOMY MO3HAHUIO SBJISIOTCS:

" UCMOpuUYecKuil — OIPeAeNiAeT PACCMOTPEHNE HPUPOJIHBIX O0BLEKTOB U
HBJIeHI/Iﬁ B BOBHUKHOBEHUU 1 PA3BUTUU,

*  cucmeMHblli — OPUEHTUPYET HA H3yUeHHe OMOCHCTEMBI KaK eINHOTO
1IeJIoro;

*  Mopgosozuyeckuil — HAIpaBJdeT Ha M3yueHHe (OPMBI U CTPOEHUA B
B3aMMOCBABAX ¢ PYHKIIUAMY;

*  Qu3uonozuyecKuil — OpraHuayeT UCCIeI0BaHUe KU3HeIeATeJTbHOCTH;

" JKOJM0ZUYeCKUll — HAIpaBJdeT U3yuyeHUe OPraHM3MOB B UX B3aMMOCBS-
3AX C IPYTHMU OPraHU3MaMU U OKPY:KaIoIlell cpemoi.

WTak, bronornyeckoe nosHaHue npeanosiaraeT AeATe/ibHOCTb
C MOMOLbIO HAayYHbIX MOHATWN, METOAOB M MOAXOAOB.



,@, LOEATENbHOCTb

w' 3apaHue Ha npumeHeHne «MeTtogbl 6UOIOrMYECKNX NCCIef0BaHNIN»

YKaKuTe MCIOJH30BAHHBIN B IPUMePax MeTOJ OMOJOTMUYECKOI0 KCCJIe-

JOBaHUA:

1. Vuyamwuecsa paccMOTpeau JUCTbA JBYX DACTEHWUI M HA3BaJIU MPUSHAKU
CXOJICTBA U OTJINYUA.

2. VYuéHble BBIACHUJIU, YTO TOJYOU ONBITHOH TPYNIIBI TEPAIOT OPUEHTA-
OO, €CJIN K HUM IIPDUKPEIJIAIOT MaJIEeHbKNE MAarimuThbl, B TO BpeMA KaK
IITUIIBI I-COHTpOJII:HOfI I'Pynmnbl ¢ HEHAMAarHM4eHHBbIMH KYCOUKaMHN Me-
TaJlJla He U3MEHS/IU [IPaBUJbHOIO HAIPABICHUSA MOJETA.

3. 9KoJOTH OIpeneIuan, UTO OTPOMHEIN Bpex 6acceiiny [[HecTpa HAHOCAT
SaI‘pHSHéHHBIe IecTunugaMy M HUTPaTaMM CTOKH C moJe u B]:IGpOC]:I
ITPOMBINIIJIEHHOT'O KOHIIEPHA « XJIOPBUHUJI» .

4. VY eBpormeiities uacToTa rpyni KpoBu TakoBa: [ —46 % ,11-42 % ,I11-9 %
nlv-3%.

5. VYuéHble MCHOJL3YIOT PTYTHYIO KAILJII0 B PACTBOPe KUCJIOTHI, KOTOpas
OCYIIIECTBJISIET PUTMUYHbIE IBUIKEHUA, [JIA MCCIELOBAHUS KJIETOUHOTO
IBUKEHUA aMEODI.

CamocTonATeNnbHan paboTa «Mpadpuueckoe mogennpoBaHme»

Modenuposanue (B O0uosoruu) — MeTOJ McCCIeJoBaHUA OuoJjorude-
CKHUX OOBEKTOB IIO3HAHUA C IMOMOINLI0 WX YIPOIEHHON HMHUTAINU IIY-
TéM cosmaHud Mojeieii. Vcnonn3yiiTe IpuBeAEHHbIE JaHHBIE W ITOCTPOITE
rpaduUecKy0 MOJeJb W3MEHEeHWA UYWCJIEHHOCTH HAaCeJeHUs 3eMJIH:
1750 r. — 0,5 mapz; 1800 — 1 mupa; 1939 — 2 mapa; 1960 — 3 mupa;
1975 — 4 mupp; 1987 — 5 mupa; 1999 — 6 mupa; 2008 — 6,5; 2011 —
7 mapxa; 2016 — 7,43 muapga.

OTHOLUEHUE ok Sy
> 'g CpaBHuTe wu300paKEHHBIE OMOJIOTHMUYECKUE ;
cucteMbl. JlOKaKUTe 3aBUCUMOCTh (DYHK- f
IIMOHUPOBAHUA OGMOCHUCTEM OT B3aWMOCBA3EH MEIKIY i o
dJIeMEHTAMU Pa3HBIX YPOBHEM.

= e —‘ﬁ.:':-.

k\; PE3YJIbTAT (

OueHKa 3apgaHua anA CaMOKOHTponA

1. Yto Takoe 6rocnctembl? 2. HazoBute ocHOBHbIe TUMbl BrocucTem. 3. YTo Takoe
YPOBHM opraHu3aumn 6uocnctem? 4. Ha3oBuUTe OCHOBHble YPOBHU OpraHu3auun
6uocuctem. 5. Yto Takoe 6ronormyeckoe nosHaHue? 6. Hazosute metoabl 6ronoru-
YyecKoro no3HaHus.

7. KakoBbl ocobeHHOCTY Brocmctem? 8. KakoBbl MPUHLMMbI B3aUMOJENCTBUA YPOB-
7 -9 | HeW opraHusauun Gronornyecknx cnuctem? 9. Kakoe sHaueHne UMEKOT MeTogbl 6ro-
NOTNYECKNX NCCcnefoBaHunn?

10. B uém 3aknioyaeTca 3aBUCMMOCTb GYHKLMOHUPOBaHMA BMOCKCTEM OT B3aUMO-
CBA3eN MeXAy 1eMeHTaMmn pasHbiX YpOoBHeNn? 1

§ 2. buonornuyeckne cuctemol. buonornyeckoe nosHaHne

1-6

10-12




Tema 1. XUMUNYECKUIN COCTAB KNETKW 1 BUONOTUYECKWUE MONEKYIbI

Tema 1. XUMUYECKU COCTAB KNIETKU
N BUOJTIOTMYHECKUE MOJIEKYJIbI

U Hexueas, u xueas npupoda NocmpoeHa u3 pasHoix no pasmepy
u cocmaesy mMosieKys, a MoJieKyJbl, 8 C600 o4epedb, — U3 amomoe.
Jemckas sHyuknonedus «<ABaHma +»

§3. XMMUYECKUWN COCTAB KJIETKWU. HEOPTAHUYECKUE
COEAMNHEHUA

OCHOBHble MOHATUA N KhaloueBble TepmuHbl: XVMUYECKUA COCTAB
KJIETKW.
Bcnomuure!

Yto Takoe YPOBHW OpraHnsayunmn MKU3HN?

Mopymarire!

«I[ITmuuywt u 38epu, KamMHU U 36630bL — 8ce MbL 00HO... — Wunes 3meil,
packauueasncey mexndy demovmu. — Jemu u 3meu, 36e30bL U KAMHU — 6Ce€ Mbl
00HO..» — mucaja aHrauiickas nucarenpuuna Ilamena JIuumoum Tpssepc
(1899-1996) B cBoeit merckoit kuure «Mspu Ilonnuuc» (I'masa 10. ITomno-
JIyHUE), KoTopaa BhImuia emé B 1934 r. Kak BB nymaere, 0 4EM TrOBOPUTCH
B BTOM OTPBIBKE?

@ :;fm COAEPXXAHUE

. KaKoB Xumuuyeckuii coctaB Knetku?

XUMUYECKHI COCTAB KJIETKHM — c0o60KYynHOCMb XUMULECKUX
ANeMEHMO8 U XUMULECKUX 8eULeC8, CO0ePHAUUXCA 8 KlemKe u obecnedu-
8aWUX eé Hu3HedeaAmeLbHOCMb ULU OPZAHUBMA 8 Ues0M. Y CITOBHO XUMU-
YECKUM COCTAaB KJIETKM MOYKHO M3y4YaTh HA 3JI€MEHTHOM W MOJIEKYJIAPHOM
ypoBHax. Hayka, mayuaromas XHMHWYECKHI COCTaB »KUBOIO, 3HAUYEHHUE U
IIpeBpallieHre ero KOMIIOHEHTOB, HA3bIBAETCI Guoxumuer.

JJIeMEeHTHBIH COCTAB OIIPEAesIseT- "
XmunyecKkuni coctas XNBOro
csl XMMHYECKVMMHU dJIeMeHTaMH, yda- Snement- MonexynapHbiii
CTBYIOIIMHU B JKUBHENEATENbHOCTH | yuiit cocTas cocTaB
KJIeTKu. VX HasbIBalOT OMO3JIeMeHTa- 5 I. HeopraHuueckue mone-
MH. OTH 5JIEMEHTHI €CTh U B HEXXUBOI :OaaneoMZHTbl' KyJbl (oKkecnapbl, KNCNOTbI,
raHOreHbl
IpUpoe, HO B KJIeTKAaX UX COOTHOIIIE- f\F/)laKpOBJ'Ie-’ OCHOBaHUA, MUHepanbHble
HUEe BeCchbMa yCTONumBO. BroasieMeHTHI MEHTbI conn)
’
B BaBMCHMOCTH OT KOJHYECTBEHHOIO | mukposse- Il. Oprauteckue monekynbl
(6enku, Xunpbl, yrnesofbl,
cocTaBa [OeJAT HA OPraHOreHbI, Ma- MeHTbI
HyKJ'IEVIHOBbIe KI/ICHOTbI)

KpO- U MHUKPO3JIEMEHTHI.

HaunbGoJibIiee cozeprranmne IPUXOLUTCA HA YIVIEPO, KUCIOPOI, BOJOPOL,
¥ as3oT, KOTOpPbIe ABJIAITCA opzanHozeHamu. OHU OTINYAIOTCA OT IPYTHUX
MaJbIMHI pasMepaMy M He3HAUYMTEJbHOM OTHOCHUTEIbHON aTOMHOIM MAacCoOii.
MMeHHO 3TH 0OCOOEHHOCTH M OOYCJIOBJIMBAIOT X ydacTHe B 00pasoBaHUU



MHOTUX COeQUHEHWI KUBOTO, TO €CTb cmpykmyprylo @Qyuryuio. Tax,
yIJIEPOZL BXOJUT B COCTAB BCEX OPraHWYECKUX COETWHEHWI, a30T ABJIAET-
cs 4acTbl0 aMUHOKUCJIOT, 0EJIKOB, HYKJEUHOBBLIX KUCJOT, BUTaMUHOB. K
MaxKponemenmam OTHOCAT KaJWi, KajnbIuil, HaTpUil, MarHui, xeieso,
SABIAIONIUXCA MeTaLaaMu, u Gocdop, XJa0p, cepy, ABIAIOIINXCI HeMeTal-
JaMu. OTH 3JE€MEHTHI KpOMe CMPYKMYPHOU QYHKUUU OCYIIECTBISIIOT eIé
u pezyasmopuylo. Hampumep, Kanabliuii 00ecreumBaeT CBEPTHIBAEMOCTH
KPOBU, a HATPUH ¥ KaJWN PEryJUPYIOT TPAHCIOPTUPOBAHUE BEII[ECTB B
KJIETKY W U3 KJeTKUu. Mukpoanemenmamu sBIAIOTCA ITUHK, Hox, (Top,
MeIb, MapraHell, KoOaJbT M OpP. OTH 3JIEMEHTHI BXOASAT B COCTAB OMOJIO-
TMYeCKM aKTUBHBIX BEIEeCTB (TOPMOHOB, (pepMEHTOB) M BBIMOJHAIOT pezy-
aamopHyo GyHKnuio. Tak, #oJ BXOAUT B COCTAB TOPMOHOB IIUTOBUIHON
JKeJie3bl, IMHK — B COCTAB MHCYJUWHA.

MoJeKyaIsIpHBIA COCTAB JKMBOT'O 3aBUCUT OT HAJMUUA B KJIETKAX HEOP-
raHUYeCKUX W OPTaHWYECKUX coefuHeHUU. /I3 HeopraHMuYeCKUX BEIIECTB
B KJeTKe HauboJbIllee coleps;KaHue IMPUXOIUTCA HA BOAY WM MUHEpPaJbHBIE
conu. OprauMyecKUMU BeIlleCTBAMU KJIETOK SABJIAIOTCS OEJKU, YTJIEBOIHI,
JUOUALI ¥ HYKJEWHOBBIE KUCIOTHI. IlogpoOHee 0 CTpOEHUM, CBOMCTBAX U
(GYHKIIUAX BEINEeCTB KJIETKU MBI Y3HAeM IO3Ke.

NTaK, OCHOBHbIE KOMMOHEHTbI XMMNYECKOro COCTaBa KJIeTOK — 3TO 6U1o-

S/IEMEHTbI, HeopraHMnJyecKre U opraHnYecKre BeLecTBa, BbiMOHALLWMe
onpegenéHHble GyHKLMKN 1 obecrneyrBaioLme XNU3HeAeATeIbHOCTb KIETOK.

CnepcTtBnem Kakumx NMpoLecCcoB ABAAETCA M3MeHeHWe XMMWYeCKOro co-
CcTaBa Knetku?

Kakmas KjaeTKa — 9To OTKpHITas OMOJOrMYecKas CuUCTeMa, CIocoOHAas
K CaMOpPeTryJAIlNN, CAMOOOHOBJIEHHUIO ¥ CAMOBOCCTaHOBJIeHUIO. M Bce aTu eé
(yHIaMeHTAJIbHBIE IIPOIECCHI OCYIIECTBIAIOTCA IPX MOMOIIN XUMUAUYECKUX
DJIEMEHTOB U MOJIEKYJI, YUACTBYIOIIUX B IIPEBPAIeHNAX BeIl[eCTB, SHEPIUu
n nH(popMAaIuu.

Cpenu sTHMX TPOIECCOB 3HAUMTEJIbHOE MECTO 3aHWUMAIOT (hU3UUEeCKUe
mporieccsl (pacmaeoperue, Kpucmaaiudayus, 0uppysus, udiyvenue u m. 0.)
U XUMHUYECKUHe peaknuu (peakuyuu coe0uHeHUs, PA3a0XHeHUs, 00MeHa,
samewenus). Kierounsie mpormecchl IPOUCXOAAT IIPHU YUYACTUU SHEPIUH,
II0STOMY BBIJEJAIOT dK30Mmepmuyeckue (dSHEPTUs BBIAENAETCI B XOfe IIpe-
obpasoBaHUit) U sHAoOMmepMuieckue (9HEPTrus IMOTJIOIMIAETCS B XOJe Ipeod-
pasoBaumii) peaknuu. IlogaBasiomniee OOJBITMHCTBO PEAKIMN B KJETKaX
MTPOUCXOIUT TIPU YUACTUU (PEePMEHTOB, ABIAIONNXCA OMOKATAIN3aTOPAMU.
DepMeHTHI 00eCTIEUNBAIOT OUEHBb OBICTPBIM XOJ peakIiuii, caMu IPU HTOM
He PacXoAyIOTCA M, UTO OYEHDb BAXKHO IJIA KJIETKHU, PEeryJUPYIOT MPOIleCChI
B 3aBHCHMOCTH OT IIOTPEOHOCTEM KJIEeTKU B BelmecTBax u sHepruu. OCcHOB-
HBIMU TUIAMU (PepPMEHTATUBHBIX PEaKIUil ABJISIOTCA PeaKUUU CuHmesa u
PA3NONHCEHUS, PEAKYUU OKUCLCHUS U 80CCMAHO08/IeHUS. BOIbIITUHCTBO (ep-
MEHTATHUBHBIX PEaKIINI ABJSIOTCS CHEIU(PUUSCKUMU AJISA KUBOU IPUPOIEI
M He MOI'YT IIPOMCXOAWUTHh B HEMKHWBOM, UTO CBHUIETEJILCTBYET O €IUHCTBE
BCETro JKUBOT0O Ha 3eMJie.

N1aK, GyHKLMOHANbHBIMU KOMMNOHEHTaMW XUMNYECKOrO COCTaBa KNeTKn

ABNATCA Gpr3NYeCcKre N XMMUYECKe NpoLecchl, obecneunBatoLme
npeobpa3oBaHye BELECTB, SHEPTUN U MHGOPMALUN.

§ 3. XMNYeCKnN cocTaB KNeTKN. HeOpFaHVI‘-IECKI/Ie coegnHeHuA
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Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI

14

KakoBo 6monornyeckoe sHaueHne HeopraHN4Yecknx BewecTs?
Kak BBI 3HaeTe M3 Kypca XUMUMH,
cpenu HeOpraHWUYEeCKUX BEIeCTB eCTh
pocThie (COCTOSAT M3 aTOMOB OJHOTO
9JIEMEHTAa) W CJIOXKHBIE (COCTOAT U3
aTOMOB Pa3JINYHBIX 3JIeM?HTOB). Cpe- P.O,, H,0, 1 ap.
AN CJIOKHBIX COeOVMHEHMNU BBINEJIAIOT KucnoTbl: HCI, HNO., H,50,,
YeTHIDE KJACcCA — OKCHABI, KUCIOTH, | CMOXHble |\ - '\ op ,qp.3 e

Mpoctble | Hememanner: O,, O, H,, N, 1 ap.
coepuHe- | Memansnsl: pepym, Mefib, LUHK
HUA n ap.

Okcuoer: CO,, H,0, SO, N,0O,,

OCHOBAHNA 1 COJIM. coenmHe- OcHosanuaA: NaOH, Ca(OH),,
Oxcudbl — dTO CIOXKHBIe coenuHe- | HUA Fe(OH), 1 ap.

HIS BJIEMEHTOB ¢ KIcaIopogoM. OKcuabI Canu: HUTPaTBl, KAPBOHATH,

HEMETAJIJIOB ¥ METAJIJIOB BBIIOJIHAIOT B docdaTbl, cynbdatsl, xnopuUAb!

OopraHmMsMe OIpelesEHHbIe KU3HEHHO
BasKHBIe QyHKIMu. Hampumep, oxcun Bomopona H,O saBisercs yHuUBepcasb-
HBIM pacTBopuTesneM, okcupn yriaepoma(IV) CO, — peryasaropom AbIXaHUSI,
nepoxcus Bogopoga H,0, u yrapusri ra3 CO — TOKCHYHBIMYU BeIeCTBAMH.
Kucnomamu mHa3bIBaloTCA COEIMHEHNMA, coMepKaIe B MOJIeKyJIax aTo-
MBI BOJOPOJa M KWCJOTHBIE ocTaTKu. OCOGEHHOCTAMM, ONPEIeIAIONTMMU
O0uoJsornyecKoe 3HaUEHME KUCJOT, ABISIETCSI UX CIIOCOOHOCTH 00pPa30BLIBATE
npu aucconuanuu anuonsl NO,, Cl, SO, CO; (yuacTBYIOT B Peryiamnuu
IIPOIleccoB) ¥ KaTHMOHBI HY, OT KOHIIEHTPAIMX KOTOPBLIX 3aBUCHUT KHUCJIOT-
HOCTBH JKHUAKOCTEeH OpraHmaMoB. KUCIOTHI BXOASAT B COCTAB KEJIYAOUHOTO
coka (HCl), HyKJIeMHOBBIX KHCJIOT, (POCPOIUINIOB KJIETOUHBIX MeMOpaH
(H;PO,), pacTBOpAIOT HEPACTBOPUMEIE IPOAYKTHI BhifemeHus (H,SO,) u mp.
Ocno6éanuamu Ha3BIBAIOT COEIUHEHMS, B COCTAB KOTOPBIX BXOIAT, KaK
TIPaBUJIO, ATOM MeTaJjljla ¥ TUAPOKCUIbHEIe rpynnbl. [I[énoun obmamaior cio-
cOGHOCTBIO CBA3LIBATH MOHBI H' M yuacTBOBaTH B pezynauul KUCJOMHO-Ue-
JOYH020 OanaHca KUAKOCTell BHyTpeHHeH cpennbl. CBoiicTBa OCHOBaHMIT
UMeeT U BOAHBIN pPAcTBOP aMMMaKa, 00pasyIolierocsa Kak KOHEUHbBIN MPOAYKT
obMeHa 0eJTKOB M OKA3bIBAIOIIETO OTPABJISIONIEE AeCTBIEe Ha OPTraHU3M.
Conu SBISIOTCS MPOAYKTAMU 3aMeIeHUsA aTOMOB BOAOPOJa B KUCJIOTAX
Ha aTOMBI MeTajjioB. HepacTBOpMMEBIE B BOJE COJIM YYACTBYIOT B IIOCTPOE-
HUU 3aIllTHBIX U OIOPHBIX 00pasoBaHuii (HAIpuMep, KaJabliiii KapOoHAT U
KaabIuil docdaT 06pasyioT PaKYIIKK, CKeJeThl KOpPaJaoB, 3y0Obl TTO3BOHOY-
HBIX). VI3 pacmeopumvix coselt aja opraHn3MOB HaubOJIbINlee 3HAUCHIE UMe-
IOT COJM, KOTOPhIe 00pal3yIoT KaTUOHBLI HATPUS, Kaaud, KaJabIlud, MaTHUSI,
JKejie3a 1M OCTAaTKU COJISHOW, CEPHOU, a30THON KHCJIOT. ITH HOHBI, obeciie-
YMBAIOT TPAHCIOPTHUPOBAHME BEIIECTB Uepe3 MeMOpaHbl KJIETOK, PeryJIAIlnio
paboThI cepAIia, MPoBeieHre BO30YKIEHUs, aKTUBAIIUIO (DePMEHTOB U JP.

WTak, B cocTaB OpraHvi3MoB BXOAAT NPOCTbIE U CNIOXKHbIE COEANHEHUS,
BbIMOJHAIOLWME CTPOUTENbHYIO, PETYNATOPHYIO 1 Apyrue GyHKLUN.

DEATEJIbHOCTb
<«
W 3apaHune Ha npyMeHeHne 3HaHWI

1a KOHKypca mOpegjararoTcid B3aJaHus, B KOTOPBHIX (UIYPHUPYIOT
12 xumuueckux sjaemenroB: N, Zn, Cu, Ca, F, Ra, Cl, Fe, Se, I, Mg, Si.
VrakuTe HasBaHIe 9JIeMeHTa KaK OTBeT Ha 3ajJaHue, BbIOepuTe M3 3TOTO
Ha3BaHUA YKa3aHHYI0 OYKBY U MIOJYyYHWTe Ha3BaHWe HAYKHU, H3ydarorei
JIEKapCTBEHHBIE BEIeCTBA W MX JeiicTBHe Ha OpPraHu3M.



MuHu-KoHKypc «<XXUMUA KUBOTO»

I. Kaxoii XUMHUUYeCKHIi SJIeMEeHT B COCTaBe sMaJu Ipupaér eit mpounoctu? 1 ..
II. Kaxkoii sJIeMeHT ABJISETCA YaCThbI0O KOCTeH, PAKOBUH MOJIIIOCKOB? 2..
III. Kaxoit sjseMeHT 00yCIOBAMBAET KPACHBIM I[BET KPOBU y IMMO3BOHOUYHBIX? 3 ..
IV. Or Kakoro sjeMeHTa 3aBUCUT 3€JIEHBII BT pacTeHui? 1...
V. OieMeHT, KOTOPBIN HaKaILIMBaeTCsA B GOJOTHON pSICKe U MPUMEHSIETC

JUIS JIEYEHUA OIIyXOJeH. 2 ..
VI. 9meMeHT, 00yCIOBIMBAIOIUAI IOJyOyI0 OKPACKY KPOBM KaJbMapoOB. 1..
VII. 9roT s/ieMeHT SBJSETCS KOMIIOHEHTOM JKeJIyJOUHOTO COKA. 3 ..
VIII. dseMeHT Ha3BaH B 4ecTh OOTwHYU JIYHBI U €r0 MHOTO B CETYATKE OPJOB. 3 ...
XIX. dsneMeHT OypBIX BOZOPOCJEN B cOCTaBe TOPMOHOB IITMTOBUIHOM Keale3bl. 2 ...
X. OeMeHT B COCTaBe AaMHHOKUCJIOT, O€JKOB, HYKJEHNHOBBIX KHCJOT, NH,. 6 ...
XI. Kakxoro XuMHUYeCKOI'0 3JIeMEHTA COJEPIKUTCSA MHOTO B KJIETKax xBoirei? 4 ...
XII. ILmome!l pssOWHEI, IOJOMKUTEILHO BAUAIOIINE Ha KPOBETBOPEHHE. 1..

bunonorua + Xumnsa

VraKuTe HasBaHUA U XUMHUYecKHe (POPMYJIbl HEOPTaHUYECKUX COEIU-
HeHUll, yKasaHHbIX B Tabauiie. O0bICHUTE CBA3L OMOJIOTUY C HEOpraHUYe-
CKOU xXuMuei.

HEKOTOPbIE HEOPTAHNYECKUE BELLECTBA XXUBbIX CYLWECTB, UX 3HAYEHUE
HasBaHune 3HaueHue

B cocTaBe »enyfoYHOro coka akTUBMpPYeT NuLLeBapUTesibHble GepMeHTbI
PacTBopsAeT npogyKkTbl 06MeHa AnA yaaneHua n3 KNeTok BMecTe C BOAON
KoHeuHbIl npoayKT obmeHa 6enkoB, yyacTByeT B 06pa3oBaH/n HTPATOB
KoHeuHbIi TpoAyKT OKNCNEeHNA, UCTOYHKK yrnepoga B poToCnHTe3e

fBnAeTCA yCnoBrem KIETOUYHOrO fbIXaHWUA, KOHEYHbIM NPOAYKTOM GOTOCKMHTE3a
O6pa3syeT 3aWKnTHbIN 3KpaH OT NarybHOro [ >KMBOrO AENCTBUA “KECTKOTO»
ynbTpadroneToBoro n3nyyeHus

CTpoeHune pakyLleK pagnonapui, KNeTok XBoLen, NnaHunpen gnatomen

<! OTHOLIEHUE

* “)g‘ Ilapayenwvc (mactosamee nma — @uiaunn Aypeosa
> Teodpact BombacT (o 'orenreiiMm) — u3BeCTHBIN
HeMeIKUil aJIXUMHUK, Bpad smoxu Bospomgenusa. OH cuu-
TaJ, YTO KUBbI€ OPTaHU3MBI COCTOAT U3 TeX JKe JIEMEHTOB,
YTO W BCe APYyrue Teja MpUpoAbl. BricKaykuTe u 060CHYIHTE
CYKIEeHUA O MOJOOMM COCTaBa M PA3JIUYUU B COAEPKAHUU
XUMUYECKUX DJIEMEHTOB B KMBOU U HEMKUBOU HpPUPOE.

-4F ! PE3YJIbTAT
T —

OueHKa 3apgaHuna AnNA CaMOKOHTponA

1. Yto TaKoe XMMMYecKnin coctaB KneTkn? 2. Yto ABNAETCA KOMMOHEHTaMN d1IeMeHT-
HOro coCTaBa KNeTok? 3. YTo ABNAETCA KOMMOHEHTaMN MONEKYIAPHOro cocTaBa Kne-
1-6 |TOK? 4. Ha3zoBWTe HeopraHuyeckne coefiHeHNA B COCTaBe XuBoro. 5. MNpuseagnTe
nprvmMepbl QYHKUMIA HEOPraHNYEeCKNX CoeanHEHUI XuBoro. 6. HasoBuTe opraHnye-
CKMe BeLlecTBa, BXOAALME B COCTAB XMBOrO.

7. KakoB xummnuecknin coctaB Knetku? 8. CneactBMeM Kakux NpoLeccoB ABNAeTCA
7-9 | M3MeHeHMe XMMMYeCKoro cocTaBa KneTkn? 9. Kakos cocTtas 1 bruonornyeckoe 3Hauve-
HWe HeopraHMYeCcKnx CoefNHEHNN XNBOro?

10. O uém cBMAETENbCTBYIOT CXOACTBO COCTaBa M pPasfIMuHOe coAepKaHne Xumuye-
CKMX dN1eMEHTOB B XM1BOW 1 HEXNBOWN Npupoge? 15

§ 3. XMNYeCKnN cocTaB KNeTKN. HeopraHquCKme coegnHeHuA
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Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI

16

Cedo nulli (Hukomy He ycmynsio).
JlamuHckoe sbipakeHue

§4. BOAA W EE CBONCTBA

OCHOBHbIe NOHATUA N KAloueBble TepMmuHbl: BOJIA. MmapodunbHbie coe-
AviHeHuA. lmpapo¢do6Hbie coeguHeHNA.

BcnomHunte!  YTO Takoe okcuabl?

3HaKombTecb!

Anmyan 0e Cenm-Idx3wonepu (1900—-1944) —
dbpaHIysckuil nucaresab u aBuaTop. Bwiparo-
IIMMCSI XYJOKECTBEHHBIM IIPOU3BEIeHNEM XYIOKHUKA
(ero Magnum opus) sBasieTcsa cKaska «MaJyieHbKUI
NPUHI», B KOTOPOH €CTh H3BECTHbIE BCEM CTPOKU:
«Y meba Hem HU 6KYca, HU ysema, HU 3anaxa, mebds
HeB03MOMCHO onucamv, moboiL Hacaaxdawmces He
3Has, umo muv. makoe. Henvds crasamv, umo movt
Heo0xo0uma 0N HUSHU: Mbl — CAMA HCU3HBY.
,;;H COREPKAHUE

“.. KakoBa ponb Boabi?

BOJIA - neopzanuueckoe eujecmeo, MOJEKYAbL KOMO-
pozo cocmoam u3 08yx amomos 6000poda u 00H020 amo-
ma xucaopoda (un. 4). Comepsxkanue BOABI HEOAMHAKOBO B
Pa3HBIX KJETKAX W Pa3HBIX OpraHuaMax. DBoJibllle Bcero
BOZBI cogepskuTcsa B Tee menys (95—98 %), meublie eé y
HacekoMbIx (40—-50 %) m aumaiitaukax (5—7 % ). Kouau-
YeCTBEHHO BOJIa 3aHMMAET IIePBO€ MECTO CPeaN XUMUUYECKUX COeMMHEHUH
aw000i kinerku. Kakue ke Ouosornueckue GyHKIINY BEIIOJIHSIET 3TO caMoOe
BasKHOe Ha 3eMJie BellecTBO?
= Boda — yHueepcaavHulil pacmeopumenv IJIg MHOTHUX COeIUHEHUN u

obecnieumBaeT IMIPOTEKaHVE XUMHWUYECKUX DPeaknuil, KJIeTOUHOEe TPaHC-

noprupoBanue. IIo pacTBopuMOCTU B BOJle BCe COENUHEHUA AEJATCA HA
rugpodusbHbIe U ruapododHble. 'uapoduasusie (0T rped. zudpo — Boga

u ¢uaua — 11000Bb) COETMHEHUSI — IMO NOAAPHbLE BeULECMBA, KOMOopbLe

xopowo pacmeopsawmcs 6 6ode. OHU COLEPIKAT YACTUYHO 3aPAKEHHBIE

TPYNIBI WJIN YaCTUIBI, CIIOCOOHBIE B3aMMOMAEHCTBOBATH C MOJIEKYJIaMU

BOJBI. ITO PACTBOPUMbBIE KPHUCTAJLIUUYECKUE COJIM, MOHOCAXapuIbl, He-

KOTOpble aMWHOKWCJIOTHI, HYKJEMHOBbIEe KUCJOTHI, BuTaMuu C u ap.

T'ugpododubie (oT rpeu. zudpo — Bojga um po6oc — CTpax) BelIecTBA —

HenoJApHbvle 8euLecmaa, Hepacmaeopumsvie 8 800e. ITO HEPACTBOPUMEIE

MUHEepaJbHbIE COJIU, JUMIUIBI, MOJUCAXaPUIbI, HEKOTOPbIe OeKHU.

* Boda — peazenm, IPU yUaCTUM KOTOPOTO B KJETKAX IMPOMCXOIAT Peak-
oy ruAposusa, noggep:xusaerca pH cpepa.
* Boda — menaopezynramop, obeclieYnBaIOIIUI PABHOMEPHOE paciperee-

HUeE TeIJIOTHI 110 KJIETKe U BCEMY OPraHU3MY.

* Boda — ocmopezynamop AJisd MOANEePKAaHUA IMTOCTOSHHOM KOHIIEHTDPAIINY

PACTBOPUMBIX COeUHEHUI (HAIIpUMED, COJIel, MOHOCAaXapuIo0B) B KJIET-

Ke I OpraHu3Me.

Wn. 4. CtpoeHue
MoneKkysbl BOAbI



* Boda — onopa, obecneumBaIlasg YOPYrOCTh KJIETOK, aMOPTHU3AIIUIO
MeXaHNUYEeCKNX BO3NEHCTBUII.

* Boda — cpedcmeo mpaHcnopmupo8aHus BEIecTB B KJIeTKaX M OpraHus-
Me (HampuMmep, IPOBOAAIIMMN TKAHAMN Y PACTEHUN MU KPOBEHOCHOM
CUCTEMOU y *KUBOTHBIX).

* Boda kak KoH@OpMamop yUacTBYeT B OpraHM3aI[UU ITPOCTPAHCTBEHHOM
KOMIIAKTHON CTPYKTYPHI (KOHMOpPMAIuu) MaKPOMOJIEKYJ C ITOMOIILIO
MOJIEKYJI, 00Pa3yIOINX BOJOPOAHBIE CBASH.

WTak, Hannumne BoAbl B KNeTKax 1 OpraHnM3mMax ABNAETCA
06A3aTeNbHbIM ycnoBmeEM UX XKU3HEOEATEJSIbHOCTW.

Kakue ocHOBHble CBOWCTBa BOAbI ONnpeaensoT eé GpyHkumn?
Bo,ua — €IMHCTBEHHOE€ BEIIECTBO

OCHOBHbIe CBOWCTBA BOAbI

Ha 3eMJe, KOTOpPOe MOXKeT OBITh B Ousnueckne Xummnueckue
mpéx azpezamuvblX  COCMOAHUAX: CBONCTBa CBOWCTBA
TBEPAOM, JKUIKOM M Ta3000pasHOM. |1. ArperaTHoe 1. B3aumopencreune
I[Ipy HOPMAJNBHBIX VCJIOBUAX TEM- cocTosHune c onpefenéHHbIMY
IepaTypa 3aMepsaHHUs YHUCTOIl Bomgbl |2 BbICOKaA KncioTamm, oKem-

° TeNNOeMKOCTb AamMn, OCHOBaHWA-
paBHa 0 'C, a KuIleHUS — COOTBET-

° n TennonpoBo- MU N CcoNnamm
creeHHo 100 'C. MaxcumanbpHas [HOCTb 2. Yuactie B ruppo-
IUIOTHOCTH BOJBI IIPM TeMIIepaType | 3. [loBepXxHOCTHOe N3e OpraHNYecKmx
4 °C pasua 1 r/cm®. C moHMEeHHEM HaTsXKeHue COeAVHeHNiA

TeMIIepaTypsl IJIOTHOCTh YMEHbIIA- 4 HecxumaemocTb | 3. CNocobHOCTb K
ercsa. Korga Temmeparypa mZocTuraer 3. Tekyuecto oHM3aLm
rouku 3amepsanua 0 ‘C wiau omyckaercs HUKe, HAUMHAIOT 00PA30BBIBATD-
cs MeJKVe KpPHCTAJLIuKM Jbha. IIpm 3amepsanuy Boja paciimpseTrca Ha
1/9 cBoero 00BEéMa, W 9TU KPUCTAJIUKK DaspyIIaiOT KJETKH. PacTBo-
DeHUe BeIlleCTB B BOJE CHUIKAET eé TeMIepaTrypy s3amepsanusda. [losTomy
B KJIETKAX PACTEHUH AJA BBIIEPIKUBAHUA HU3KUX TeMIIepaTyp HaKallJIuBa-
IOTCS YIJIeBOABI U Macja, B KJIeTKaxX UJIeHUCTOHOTMX — TJIMIEPOJ, B KPO-
BM apKTUUYECKUX DPBIO — 0co0ble OeJKU-KPUOTPOTEKTOPHI. Ilepexon BOmbI
U3 JKUAKOrO B rasoo0pasHOe COCTOAHUE TpedyeT 3aTpaT TeIIOThI, YTO
HCIIOJIE3YyEeTCA KJIETKAMU ¥ OPTaHM3MAaMM [IJId SalUTHl OT IIeperpeBaHusA
(HampuMep, TpPaHCIUPAIMA Yy PACTEHWH, MOTOBBIJEJEHUE Yy JKUBOTHBIX).
Brigensas HarpeTyio BOAY W Iap, OHU M30aBIAIOTCSA OT M30BITKA TEILJIOTHI.

Boga cmocob6Ha morsomaTh 60JIbIIOE KOJWYECTBO TEIJIOTHI ¢ He3Ha-
YNTEJIbHBIM IIOBBIIIIEHUEM COOCTBEHHOUM TeMIEpaTyphl: B OTOM CYTh €€
8blcokoil. menaoémrxocmu. IlosToMy B KJETKax OHa ABJIAETCA IIPeKpac-
HBIM <«TEIJIOBBIM aKKyMyJATOPOM», IIPENOTBPAIasd pesKue H3MeHeHU:d
TeMIepaTyphl. Boma obsazmaer u menaonpogodHocmyvio, 4To 06ECIIeUnBaEeT
PaBHOMeDHOe U OBICTPOe paclpejiesieHNe TeIJIOThl B OpraHusMe.

Boze cBOIICTBEHHO HCKJIOUUTEIBHO OOJBIIIOE NOBEPXHOCMHOE HAMS-
JCeHue, UTO OMpPEeNesdeTCsa CUJIAMU CIEeIJIEHUA MOJIEKYJ BOABI MEXKIY
coboii ¢ 00pa3oBaHMEM BOJOPOAHBIX CBaA3el. CHUIbl MPUTIKEHUSI MEKIY
MOJIEKYJIAMU BOZABI CIIOCOOCTBYIOT MOABJIEHUIO IJIEHKY HA €€ IOBEPXHOCTH,
M0 YCTOWYMBOCTU YCTYIMAIOMIEN JUIIb ITOBEePXHOCTHONW TIIJIEHKE PTYTH.
B xuBoM HOBepXHOCTHOe HaTAKeHUe olpernesseT (hOpMy KJIETOK U UX
OTIeJBHBIX YacTedl (Hampumep, mpu Garormurose). MojaeKyabl BoAgbl OJia-
roflapsa CUJIaM CIIEIJIEHUSA MEMKIY co00# M ¢ MOBEPXHOCTAMM, UMEIOIUMHI

§ 4. Boga v eé cBoicTBa
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SJIEKTPUYECKHUN 3aps, CIOCOOHBI 5 & 5
«IOTHUMATHCSI» TOHKUMHU TPyOUa- . ‘\“ 5 5 <

THIMU OTBepCTHAMH. Braromapa - S \‘\& Qé* 8 a5
9TOMY IIE€PEMEIAIOTCA KUIKOCTU s 5 6 ’
CKBO3b IIOPHI KJIETOYHBIX CTEHOK, ‘,,,5\\//5_ 5 ‘ \ 5

N0 KaNMLIAPAM XKHBOTHBEIX H CO- & W S5 ‘ )
cyJaM pacTeHWi U T. II. &* a o' ' 6

Bozme CBOMCTBEHHBI 8bLCOKAS & & &
Ynpyzocmsv U HECHUMAEMOCMb,
uyTO0 O0OYCJIOBINBAET €€ 3Haue-
HUe KaK OIOpBI. OTHU CBOICTBa
O0BSICHAIOT POJIb THUAPOCKEJIeTa [IJIs uYepBell, COCTOSHNE HAIPIKeHNs
B KJETKaX PacTeHUli, CIIOCOOCTBYIOT IIPOXOKIEHWIO 3BYKOBBLIX BOJIH IIO
KJeTKaM (Hampumep, y Aeab(pUHOB, KaIlIaJl0TOB).

i KJIeTOK GOJIBITIOe 3HAUEeHEe MMEIOT U XMMUYeCKIe CBOMCTBa BOALI. Ké
ampoTepHOCTh U c1oco6HOCTh K aucconmanyu (H,0 2 H* + OH") onpeznensator
B3aMMOJEHCTBIE C OCHOBAHUSMHU, COJIAMM, KHUCJIOTAMHI U YUaCTHE B PeaKIUAX
IJs moamep:kauus pH IMUTOILIa3Mbl 1 MEXKKJIETOUHBIX KUIKOCTel (u1. ).

Boga Kak peareuT y4acTByeT B OMOJOIMYECKH BaYKHBIX PEAKIIUIX PasJio-
JKeHUS COeIMHEHUN C yYaCTHeM BOIBI — PEAKIIUAX 2u0posu3a. ITH peaKkiuu
SIBJIIIOTCSI OCHOBOI IoMeocTas3a, 00MeHa BeIleCTB U IIpeBpallleHus SHEepPTHu.
Hanpumep, rugposus cojeii ¢ o6pasoBaHMeM KUCJIOT WM I[eJIoueil mMeeT
3HaueHMe A mognep:kamusa pH B Owmocucremax, ruapoans3 OEJIKOB [0
AMUHOKNCJIOT 00eCIIeUNBAET KJIETKN CTPOUTEJIbHLIM MATepPHUaoM U T. .

WTakK, »KN3HEHHO BaKHOe 3HayeHWe BOAbl onpegenaeTca
€€ YHUKaNIbHbIMU GUINKO-XUMUYECKMU CBONCTBaMM.

Wn. 5. PacnonoxeHne Monekyn Bogbl npw
pacTBOPEHNUU NOBAPEHHOM conu

Kakune 0co6eHHOCTU CTpOeHNA MONEKYN BoAbl onpeaensioT e€ cBoncrea?

B mosexkyse BOABI aTOMBI BOAOPOLA YAEP;KUBAIOTCA Y aToMa KHCJIOPO-
IIa IPOYHBIMU KOBAJEHMHLLMU CB8A3AMU, OJaromapsa 3TOMY BoAa ABJIAETCS
OUeHb YCTOMUYMBLIM coequHeHWeM. BomsaHO map HaAUMHAET pasJjiaraTbCcA Ha
0O, u H, npu temmeparype Boimre 1000 °C. ‘

B monekysie BOABI ABe Haphl OOIIUX 3JIEK-
TPOHOB CMEIIEHBI K KWCJIOPOAY, MO3TOMY 3JIEK-

TPpUYeCKHI 3apaA] BEYTPH MOJIEKYJ pacIpefeléH Jﬂ“ .. <.H . ‘H/
HepaBHOMepPHO: mnpoToHbl H' cosmaror moJio- H/ . v\\
JKUTEJBbHBIN 3apsa] Ha OJHOM IIOJIOCE, a Iaphl ) B
AJIEKTPOHOB KHCJIOpPOAA — OTPUIATEJIbHBIH H B

3apAA Ha IPOTHUBOIOJOKHOM IOJIOCE. OTHU .

3apsaabl PABHBI 10 3HAUEHWIO M PACIIOJIOMKEHBI
HaA OIpPeleJéHHOM PACCTOSAHUM APYT OT APY-
ra. Artak, MoJieKyja BOOBI — 39TO MHOCTOSHHBIN
IUMO0JIb, KOTOPBIN MOXKET B3aMMOIENCTBOBATE C HOCUTEIAMU II0JIOMKUATEIb-
HBIX W OTPUIATEJbHBIX 3apAA0B (QUNOLbHOCMb MOJLEKYJL).

Biaromaps mOJAPHOCTH COCEMHUE MOJEKYJBI BOALI MOTYT B3aUMOIeEH-
CTBOBATDH MEMKIY CO00I U ¢ MOJIEKYJIaMU TOJSPHBIX BEIleCTB ¢ 00pa3oBaHM’-
eM 8000p00HbLY c8A3ell, KOTOPhIe 00YCIOBINBAIOT YHUKAIbHbBIE (hu3uUecKue
CBOICTBa U Omosornueckue (pyHKIMHU BOABI (us. 6). OHEPrusa 3TUX CBA3EH

Mn. 6. BogopopgHble cBA3M
Memp,y MOﬂeKyJ'IaMVI BOAbI



cocTaBJigeT Bcero 4,5 KKaJj/MoJb, 1 0J1arofaps TEILIOBOMY ABUKEHUIO OHU
IIOCTOSAHHO BO3HUKAIOT M pasphiBatoTcA. Bodopodnuie cé6a3u — 910 CcBA3N,
KOTOPbIE BOSHUKAIOT MEXKIY YaCTUYHO OTPUIIATEJIbHBIM 3apsaa0oM Ha aToMe
KHCJIOPOJa OJHOII MOJIEKYJIBI BOABI M MOJOMKHUTEIbHBEIM 3apsagoM Ha aToMe
BOIOPOZIa IPYTOM.
WTaK, yHMKanbHble CBOMCTBA BOAbl ONpenensalTca TakumMy 0cobeHHOCTAMM
MONEKYN BOAbl, KaK: 1) HanMume KOBaNIEHTHbIX CBA3EN MeXay aToMamu;
2) Hanuuue BOAOPOAHbIX CBA3EN MeXAy MoneKynamu; 3) AUMNObHOCTb
mMonekyn; 4) masnble pa3mepbl MOMEKYII.

@ OEATEJIbHOCTDb
%3 3apgaHue Ha NpUMeHeHue 3HaHNI

Ompenenure cofeps;KaHue BOALI B OpraHuaMe, IJA Yero HCIIOJIb3yiTe
cJIenyIoue TaHHbIE:

*  cofepKaHMe BOABI B OPraHM3Me JIoAell PasHOTO BO3PACTA PASJIUYHO: Y

HOBoposkaeHHoro — 73 %, y moapoctkos — 65 %, y Bapocioro — 60 %,

V HOXKMJIOTO uesioBeKa — 55 % OT Maccwl Tesa
* 0Ko0Ji0 95 % oT 00IIero KoamuecTBa BOABI B KJIETKAX MPUXOAUTCA Ha

CBOOOIHYIO BOAy (sBIsieTcs pacTBopureneMm) u 5 % — Ha CBA3AHHYIO

BOAy (BOZla B CBA3AX C MOJIEKYJIAMHU BEIIIECTB).

3adaHnue 1. OnpenenuTte comepKanne BOALI B COOCTBEHHOM OPraHU3Me.

3adanue 2. OupenennTte comepsxanue CBOOOTHON U CTPYKTYPUPOBAHHOM
BOJBI B COOCTBEHHOM OpTaHU3Me.

OTBeTbTe HaA BOIpPOCHI. Ilouemy codepicarnue 800vL Y ueso8eKa ¢ 803pa-
cmom ymenvuwaemca? Kax amo ckasvi6aemcs HA HUSHEHHbLX (PYHKUUSLX
ezo opzanusma? Ilouemy 6 kaemrax 601bULASL YACMb COOCPHCUMOZO NPUXO-
dumcsa Ha c80600HYy10 600Y?

OTHOLUEHUE

* 'g «Hem npupodnozo mena, xomopoe Mmozn0 Obl

2 cpasHumuscs ¢ 8000l NO BAUAHUI HA 2€0J102U-
yeckue npoueccvl. He moavko 3emHas nogepxrocmu,
HO U 2ayOUHHble Yacmu 3eMau onpedeasiomcs 8 cyuie-
CMGBEHHBbLX CBOUX NPOABACHUAX CYULECMBOBAHUEM U
ceoiicmeamu BO/[BI». Tak nmucas yKpawmHCKUI y4YEHBIN
B. Bepraackuii. O6ocHyliTe 3HaUEHUE BOIBI IJIA JKU3HU
Ha 3eMmie.

'. PE3YJIbTAT

S

OueHkKa 3apaHuna ANA CaMOKOHTponA

1. Yto Takoe Boga? 2. Yto Takoe rupgpodunbHble U rmapodobHble coegnHeHnn?
3. Ha3oBwuTe oCHOBHble GyHKUUM BOAbl. 4. Ha30BNTe OCHOBHblE CBOWCTBAa BOABbI.
5. Ha3oBuTe 0COGEHHOCTY CTPOEHWA MOoJeKys Bogpbl. 6. Kakre cBsi3u obecneurBsaot
B3aMMOJeNCTBME MONEKYN BOAbI?

1-6

7. O6BACHNTE XKMU3HEHHO BaXKHYIO posib BoAbl. 8. Kakme OCHOBHbIE CBOWCTBA BOAbI
7-9 | onpegensioT eé dyHKUUN? 9. Kakne 0CO6eHHOCTU CTPOEHUA MONEKYN BOAbl onpe-
[enaAT eé cBoncTea?

10-12 | 10. Kak mponcxoauT perynauma coaepaHunsa BOAbl B XMBOM OpraHi3me?

§ 4. Boga v eé cBoicTBa
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ld0e yanepod, mam pa3zHoobpasue sewjecms, 20e y2sepod, mam
camsle pasHoo6pasHbie No MosleKyNAPHOU apxumeKmype KOHCMpPYKyuu.
SHYUKI0NEOUS I0OHO20 XUMUKA

§ 5. OPIFAHUWYECKUE MOJIEKYJibl XXUBOTO.
BUOMOJINMEPDI

OCHOBHbIe NOHATUA N KntoyeBble TepmuHbli: OPFTAHUYECKUE MOJIEKY-
Jibl )KUBOT'O. Manbie 6uomonekynbi. BUOMNOJIMMEPDI.

BcnomHuTe!

Y10 Takoe MONeKyNApPHbI COCTaB XNBOro?

HoBocTu Haykun

B Hosa6pe 2014 r. Ha xomery YUypiomoBa —
Tepacumenko (eé oTkpbla B 1969 r. yKpawmHCKUI
yuénsiii Kamm UYypioMoOB B pesyJabTaTe HU3YUEHUA
(oromnacTuHoK, cHATBIX CseryiaHoii I'epacuMeHKO)
¢ KOCMMYECKOro ammnapara «PoseTTa» BIepBbIe COBEp-
NI TOCAAKy MoAyJab «®Puiabi». OH B3aa 00pasIlbl
TMOYBBI, B KOTOPBLIX OBLIO OOHAPYIKEHO IITeCTHAIIIaTh
OPraHMYECKUX COEeNUHEHWH, Hu3 KOTOPBIX YeThIpe
OBLLIM 3aMeUeHBI Ha KOMeETaX BIIepPBhLIE. OTO AlleTaMIUI
CH;CONH,, ametou (CH;);CO, wmeTuausomuanaT
CH;NCO wu unponmonanpmeruns CH3;CH,CHO. 9tu
COeIUMHEHUA, COTJIACHO TMIOTe3€e YUEHBIX, MOIJIA OBITh MCXOJHBIMU COEIUHE-
HUAMHU [IJIs1 BOBSHUKHOBEHUA O0MOMOJIEKYJ. UTO TaKoe 6MOMOJIEKYIbI?

. :gf! COMEPKAHUE

" KaKOBbl OCHOBHbIE 0COGEHHOCTH 6uomonexkyn?
OPTAHUYECKHE MOJIERYJIbI JKUBOTI'O, uau BUOMOJIEKY JIBI, —
amo seulecmea, KOmopvle UMEM CKeJlembl U3 KOBAJEHMHO CBA3AHHBLY
amomos yeaepoda u CUHMe3UPYynomes Kiemxamu opzanu3mos. Buomoie-
KYJBbl OTHOCATCS K OPraHWUYECKUM COeIWHEeHUAM. VX M3ydyaioT Ouoxumus
u monerynapuasa o6uonozusn. Comep:xkaHue OHOMOJIEKYJ B KJIETKaX CO-
craBasieT okoao 30 % . OcHoBHAs IMpUUYMHA MX PasHOOOpasus — CBOIMCTBA
yryieposia, Cpeiu KOTOPBIX BBIAEJISIOT CIIOCOOHOCTH ATOMOB COEIMHATHCSH
MexKkay coboii ¢ obpasoBaHuMeM KapOOHOBBIX CKeJeToB. Biaromaps KoBa-
JIEHTHBIM CBS3AM OMOMOJIEKYJIbI
MOCTATOYHO TPOYHBI, YCTOHUUBHI

OCHOBHbl@ 0CO6@HHOCTI 6I/IOM01'IEKyJ'I
1. Hannune MPOYHbIX KOBaAJIEHTHbIX cBAzen,

K HarpeBaHWIO, [IeHCTBHUIO CBeTa,
BO3IEHCTBUIO arpecCUBHON XUMU-
uyecKoii cpennl. KapOoHOBBIN Kap-
Kac MOABMIKEH, U II0ITOMY IIelu
CIOCOOHBI M3rubaThbCcd, CBOpPAYU-
BaTbCA, MOTYT OBITHh OTKPBITHIMU
(muHeliHadg ¢dopmMa) UM 3aMBIKATHCA
B KoJIbIla (IIUKJIMYecKas dopma).
BuomosiekyiaM CBOMCTBEHHBI

o6ycnoan|Ba}ou.W|x AnnTeNbHOE CyLwecTBO-
BaHWE MONeKyn

2. Hannume cnabbix HEKOBaNEeHTHbIX CBA3eW,
onpefenalWmx CTPYKTYpy W B3aumopeit-
CTBYE MONEKY

3. Bbicokas 3HeproémkocTb

4. MepemeHHasa akTUBHOCTb

MPOYHBIEe KOBaAJLeHMHble (HAIPUMED,

mucyabGuaHas, MenTuAHasd) U cjaabble HeKosaJeHmHble (Hampumep, BO-
IOpPOAHAA, MOHHAA) XMMUUYECKIE CBA3U. OTU CBA3U ONPEAEJIAIOT CYIIECTBO-
BaHUe OMOMOJIEKYJI U UX KPATKOBPEMEHHOE B3aMMOIeHCTBIE MEXXKAY CODOI.



Biaromaps sHeprum CBOUX CBsA3eli OMOMOJIEKYJIBI 00Jaal0T BBICOKOI
9HEPrOEMKOCTHIO U CIHOCOOHOCTHIO K OKUCJEHUN C BBIfieJIeHUEM OOJIBIIIOTO
KOJIMUECTBA TeIJIOThl. KOHEUHBIMY IIPOAYKTAMU STOTO OKUCJIEHUS ABJISIOT-
ca CO,, H,0, NH;, yoansemble 13 KJIETOK.

XumMuuecKas aKTUBHOCTh OMOMOJIEKYJ MOKET M3MEHATHhCS, UTO CYIIe-
CTBEHHO [IJIs1 BBHIMOJIHEHUS UMK CBOUX (DYHKIUI B PA3JUUYHBIX YCJIOBUAX.
Ha axkTuBHOCTH MOJEKYJ B KJIETKaX BJUAIOT HNOHBI METAJJIOB (HAIIPU-
Mep, WMOHBI MarHud, ’Kejiesa), HEKOTODble HEOpPraHWYeCKUe COeJUHEHU:A
(HammpuMep, KHCJIOPOJ, VYIVIEKUCJHBIA Ta3), OWOJOTMUYECKU AaKTUBHBIE
BelllecTBa (BUTAMUHBI, TOPMOHBI U [P.).

BromoseKyabl UMEIOT OTHOCUTEJIBHO OOJIBIIYI0O MOJIEKYJIAPHYIO Maccy,
KoTopas uaMmepsercs B danvmornax (1 manbToH paBeH 1/12 aTOMHOM MacChl
yraepozna). Tak, y HEKOTOPHIX HYKJEWHOBBIX KHCJOT OHA JOCTUTAET
HECKOJbKMUX MUJIauapaoB. Ilo MoJeKyJaApHON Macce OMOMOJIEKYJIbI
VCJIOBHO [EJIAT Ha Manble 6uomonekynvt ((KUPHBIE KUCJIOTHI, MOHOCaXa-
PUABLI, aMHUHOKUCJOTH) U MAKPOOUOMONeKyab, (0eIKU, TOJMCAXapULHI,
HYKJIEMHOBBIE KUCJIOTHI).

/TaK, 6riomoneKynbl ABNAIOTCA OpPraHNYeCKMIN COEANHEHNSMN,
CUHTE3UPYEMbBIMI B KNETKaX KMBbIX OPraHM3MOB 1 MMEeLUMM
pAL 0COBEHHOCTEN CTPOEHUA U GYHKLNOHMPOBAHWS.

KakoBbl 0c0O6€HHOCTU 1 3HaYeHNe MaNbiX 6uomoneKyn B Knetkax?

MaJjibie OMOMOJIEKYIBI — MO0 MOJCKYAbL C OMHOCUMENLbHO Hel0LbULoTL
MONeKYAapHoiL maccoii om 100 do 1000 a. e. m., codeprcawyue do 30 amo-
M08 yeaepoda. Ha moyiio MaJbIX MOJIEKYJ MPUXOOUTCA 0 5 % OT MacChl
KJeTKU. B Manbix 0MOMOJIEKYyJaxX MMETCA XapakrTepuctuueckue (QyHK-
nuoHanbHBIE) Tpynmbl (Hanpumep, COOH, OH, NH,, CH;), cBoiicTBa KO-
TOPBIX U OIIpenedaioT ux mosexenue. Tax, amuuorpynmna NH, onpenenser
IeJIOUHbIe CBOMCTBA aMWHOKUCJIOT, a KapbokcuabHasa rpynma COOH -
KucJOTHBIe. K ManbIM 6MOMOJIEKYJIaM OTHOCSATCS JHUDHbLE KUCIOMbL, MO-
HOMepHbLe OUOoMONeKY bl (MOHOCAXAaPUAbl, AMUHOKMCJIOTHI M HYKJIEOTHUIHI)
(ua. 7), 6uopezynsamoprvle MONEKYJLbL
(ropMOHEBI, HeHpoMeIuaTopbl, BHUTA-
MUHBI, aJIKaJOUALI), IHepzemuyecKue
ouomonexynrv. (ATD, I'TD).

Massie 6MOMOJIEKYJIBI COOEPIKATCS
B CBOOOJZHOM COCTOSHWHU B I[ATOILIA3-
Me KJeTKU u OJsaromapa auddysuun
MOTYT OBICTPO TI€peMeIiaTbCcAd, UTO
mejaeT UX He3aMEHHMBLIMU B IIPOIlec-
cax mepenaym MH(popMalum 1 caMope-
TyJIANUMA KJETOK U oprammsma. Tax,
TOPMOHBI OCYIIIECTBJISIOT T'yMOPAJb-

. OH OH
HYIO PeryJdluio IIPOIeccoB, HeHpo- 5 3

MeauaTOpPhl — IepefanT WHGOPMAIIAIO
MeXKAy HelpoHaMuU.

MaJILIe 6HOMOJIeKy'HBI AOBOJIEHO pvg pV|603a; 2 — aMUHOKKCNOTA allaHWH;
YacTO BBIIMOJHAIOT POJb IIPOCTBIX 3 — aleHMNOBbIN HyKNeoTMa

Wn. 7. NMpumepbl Manbix 6uomonekyn, AB-
NALWNXCA MOHOMepamu: 1 — MOHOCaxa-

§ 5. OpraHumyecKre MOMeKyJbl XK1Boro. buononmmepsl
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COeIMHEeHUI, 13 KOTOPHIX 00Pas3yoTCs CJIOMKHBIE, T. €. ABIAIOTCA MOHOMEe-
pavu. Hanmpumep, M3 aMUHOKUCJIOT 00pasyoTca OeJKM, M3 MOHOCAXAPH-
OB — IIOJINCAXapUABI, & U3 HYKJEOTUIOB — HYKJIENHOBBIE KUCJIOTHI.

Mauspie 6MOMOJIEKYJIBI HE TOJBKO YYacTBYIOT B 06pPAa30BaHUU MaKpO-
MOJIEKYJI, HO M MOTYT paclafaThCa C BBEICBOOOXKIeHWeM sHepruu. Tak,
mpu paciierieEnu 1 T IJII0K03bI BeIcBoOOOsKAaeTcsa 17,6 kI:k, a Bo Bpemsa
rugposusa 1 mosns AT® no AP — oxoso 40 rlK.

/TaK, OCHOBHbIMM GYHKLUAMYM ManbiX MONEKYN B KNeTKax ABNSIOTCA:
cmpoumenbHas (y4actme MOHOMEPOB B PEAKLMAX CUHTE3a CIIOMXKHbIX
MOJeKyn), SHepzemuyYecKas (pacnaj C BblICBOOOXAEHNEM SHEpPru), peayns-
mopHas (y4actue B perynsiyuy npoLeccoB >KU3HeAeaTeNbHOCTN KNeToK U
OpraHv3Ma) 1 UHhopmMayuoHHasA (MeXXKNeTouHas nepepada MHGopmauun).

KakoBo 3HaueHune 6uonornyecknx Makpomosnekyn, nnm 6mononnmepos?
BUOIIOJIMMEPBI — smo ewico-

KOMOJLeKYNAPHbLE OpZAHUYecKUe CO-

eduHeHus, cocmoawue u3 60abULOZO

@,
o

Koauuecmaa O00UHAKOBLLX UJNU DPaA3- HO’OD\EEQO OH
HblX N0 XUMUYeCKOMY CMPOEHUI %\E

MOHOMEPO8 U 00pa3yuuecs 8 Kiem- )" N
kKax. K OwomosmmepaM OTHOCATCSA Hg m o‘
OesKM, MONMCAXapuAbl U HYKJEHHO- ){; ’E\Q 0
Bble KucaoTel (uz. 8). Ha ux pouio . @\E o‘\
MPUXOAUTCA OKO0JIo 25 % OT Macchl ‘ E\q 0
KJIEeTKU. YHHUKAJbHBIM CBOMCTBOM O@\E O‘
MAKPOMOJIEKYJI ABJISIETCS TO, UTO UX 0 w 0

MOHOMEDBHI 06Pa3ylT HEKYI0 CTPYK- ‘
Typy (KoH(popMamuio), KoTopas u 0
ompeesisieT UX CBOMCTBA U DYHKIUH. Wn. 8. AHK - Guononuwmep,

BI/IOHOJII/IMepLI (OT rped. 6uOC _ O6pa3OBaHHbIVI N3 HyKneotnanos
SKU3Hb, I10Jl6 — MHOTOYHNCJIEHHBIN,

Mepoc — 4acThb) UMEIOT GOJBINTYI0 MOJEKYIApHYI0 Macey (00sraro oT 10 000
mo 1 miH), T09TOMY pacmoJjiaraloTcs B AApe WU ITUTOILIa3Me B IpPUKpe-
ILJIEHHOM COCTOAHUWY WU IIepeMeIlaloTcs oueHb MeaJenHo. VI3 Hux oopasy-
IOTCST XPOMOCOMBI, KJIETOUHBbIE CTEHKU PacTeHHui, rpuOOB U IPOKAPUOTOB,
pubocoMbl u T. 1. (cmpoumenvHasa ¢ynryus). Pacnang mMaxkpoMoeKyJl
OCYIIIECTBJISIETCS B PE3YJIbTaTe PaspbiBa KOBAJEHTHBIX CBA3EH IIPU T'UAPO-
Ju3e C BBIJEJEHNEM OOJBIIOI0 KOJUUYECTBa dHEPruu (IHepzemuueckas
¢pynrkyus). CoequHeHVE MaKPOMOJEKYJ M UX B3auWMOZAEICTBHE OCYILIECT-
BJISIIOTCSA HA OCHOBE COOTBETCTBHUS IIOBEPXHOCTU IPOCTPAHCTBEHHON CTPYK-
Typel. ITa WHGOPMAIIMOHHAS OCOOEHHOCTH HA3BIBAETCA CMPYKMYPHOUL
Komnaemenmaprocmuio. Tak, KOMILJIEKCH (PepMeHT/cyocTpaT obeceyunBa-
0T KJIETOUHYIO PETYJIAIUIO IPOIECCOB KUSHU (pesyaamopras QynKyus),
0eIKOBbIe KOMILJIIEKCHI aHTUTEH/AHTUTENIO SABJSIOTCA OCHOBON T'yMOPAJb-
HOr'O UMMYHHUTeTa (3awumuas ¢pyrnryus). KoMIeMeHTapHOCTh HYKJIEO-
tunoB B nocrpoeuu [JTHK obGecrieumBaeT mx yHUKAJBHYIO CIIOCOOHOCTH K
CaMOYIBOGHUIO U Iiepefiaue HACJeICTBeHHOH WH(POPMAIIUU CJIEIYIOIIEeMY
IIOKOJIeHUIO (UH(pOpMayuonHHan ¢pynkyus). PasBeTBIEHHOCTS CTPYKTYPHI,



00JIBIIIOE KOJIMYECTBO MOHOMEDPOB, WHEPTHOCTb MOJEKYJ CIIOCOOCTBYIOT
TOMY, UTO IOJIMCAXapUAHbIe MaKpPOMOJIEKYJIBI OTKJAABIBAIOTCA B KJIETKaX
BIIPOK (HampuMmep, KpaxMaJl ¥ pacTeHUii, TJIUKOTeH y JKUBOTHHIX, IPU6OB,
apxeit) (3anacarowan pynryus).

Utak, MaKpPOMOIJIEKYJ1bl UMEIOT PAL ocobeHHocTen, KOTOpPbIe
06yCJ'IOBJ'II/IBaIOT BbIMOJIHEHNE TaKWNX (I)YHKLlMVI, KaK CTpouTeNibHaA, SHeEpPreTn-
YyecCKad, perynatopHas, 3alnTHas, I/IH(I)OpMaLlI/IOHHaﬂ 1 3anacatollan.

4@ OEATENbHOCTDb
%' CamocTonaTenbHas pa6ora c Tabnuuein

C moMo1bio TabJaUIBl CPABHUTE MaJible MOJIEKYJIBI 1 MAaKPOMOJIEKYJIBI.

MpunsHak Manbie monexkynbli MakpomoneKkynbi
Copepxunmoe
MonekynapHaa macca
Ocob6eHHOCTY CTPOEHNA MONEKYN
CBolicTBa
OCHOBHbIe rpynrbi
OyHKuMN

Bbuonorua + leomerpusa

OO1IIM 9J1€eMeHTOM IIPOCTPAHCTBEH-
HOM CTPYKTYPhI MAaKPOMOJEKYJ SB-
JAeTcA MPaBo- WJIMW JIEBO3aKpPydeHHAs
cnupaav. dra Gurypa TpOABIIETCI U
B IIOCTPOEHUU TaJaKTHUK, BOJOBOPOTOB
U cMepueil, paKOBUH MOJLIIOCKOB, PU-
CYHKOB Ha MaJbliaX uYejoBeKa, B pac-
MOJIOYKEHNHU JINCTHEB, I[BETOB U CeMSH pacTeHui u T. 1. OlieHuTe 3HAUEHNe
cnupaju IJisi MPOCTPAHCTBEHHOUN OpraHuMsaniu 0MOJOTHMYECKUX MaKpPOMO-
JIEKYJI OMOTIOJIIMEDPOB.

buonorna + Xumua

B Ilepuopnueckoii cucreme asnemeHToB I[. . Mennene- 6
eBa YIrJIepoa U KPeMHUII HaxXOoAaTCsa B OJHOUM TrpyImme, HO
II0 PacIpOCTPAHEHUIO B IPUPOJE OHU OUEHb OTJIUYAIOTCS.
CpaBHUTE CTPOEHUE 9TUX 3JIEMEHTOB M INPEAJOKUTE 00h-

4
ACHeHUe, Oiarojapa ueMy yriepoj Ipeobiaazaer B sxuBoii | 12,01115 ,

Ipuposie, a KpeMHUN — B HEXXKUBOM!.

'. PE3YJIbTAT

N

OueHKa 3apaHunA ANA CAMOKOHTpOnA

1. Yo Takoe 6uomonekynbi? 2. HasouTe 61MOMONEKynbl KNeTku. 3. YTo Takoe mManbie
1-6 | 6riomonekynbl? 4. Ha3oBUTe OCHOBHbIE rPyMMbl Manbix Griomonekysn. 5. Yto Takoe
6uononumepsl? 6. HazoBuTe rpynmnbl 6GONONVMEPOB KNETOK.

7. KakoBbl OCHOBHble 0cobeHHOCTU Griomonekyn? 8. HazoBute ocobeHHOCTU 1 3Ha-
7-9 | yeHue manbix 6uomMoneKkyn B KneTtkax. 9. KakoBo 3HaueHre 61MONOrNYecKnx Makpo-
Monekyn, unu uononmepos?

10-12 | 10. B 4ém oTnnuYMe opraHNYeCKmX BELEeCTB OT HEOPraHNYeCKux?

§ 5. OpraHumyecKre MOMeKyJbl XK1Boro. buononmmepsl

23




Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI

24

Yaneeo0ol, yaneeodsl, us yaepooa u 800bi!

Y ecex xumeneli [pupoOdebl He 8bixodume bl U3 MOObI,
U 6e3 eac, y2neeoovl, kak 6e3 Kucsopoda u 8o0bi.

Om asemopa

§6. YINEBOJAbI: CBONCTBA U POJIb

OcHOBHbIe NOHATUA N KNtoueBble TepmuHbl: YITIEBO/Ibl. MoHocaxapupgpbi.
Oucaxapuabl. Monncaxapugbl.

BcnomHuTe! YTo Takoe manbie MOneKysibl U MaKPOMONEKY bl?

Mogymanire!

VraeBoasl ABIAIOTCS HEOTHEMJIEMOM XU-
MHWYECKOHM COCTABJIAIOIIEN YacCTbIO KJETOK BCEX
0e3 MCKJIIOUeHNA OPraHM3MOB ILIaHeThl 3emiisd. Ho
OCOOEHHO MHOI'O 3THUX COCIMHEHUIN CONEPIKUTCS B
pacTUTENbHBIX KJeTKax — okoyio 80 %, B TO Bpe-
MsI, KAK B JKUBOTHBIX KJIETKAaX — BCEro OKO0JIO 2 % .
ITo Bamiemy MHEHUIO, TTOUEMY?

8 :ém COAEPXXAHUE

" KakoBbl cBOiicTBa yrnesopoB?

IlepBbIe McciefOBaHHBIE YTJIEBOABI MMENU CIAAAKUN BKYC, IO9TOMY MX
eIé YacTo Ha3bIBAIOT CAXaApudamu, UIN CAXapamu. ITO BaKHBIA KOM-
MMOHEHT OPTaHU3MOB, UCTOUHUK MX dHEPTUM U CTPOUTEJILHBLIN MaTepual.

B xwuBoii mpupoze YIJIEBOABI SABJSIOTCA CAMBIMH PACIIPOCTPAaHEH-
HBIMHK II0 MacCe OpPraHMYeCKMMHU coemmHeHumaAMHu. Mx obmias gopmyia —
C.(H;0),,, oTKyga 1 MCXOAHOEe HasBaHMe yrjeBogoB (yriepox u Boga). He-
KOTOpBIE YIJIEBOJABI MOT'YT TaKiKe CONePsKaTh a30T (HAIpUMep, XUTHH), CEPY
(manpumep, meKTHHBI), Gochop u ap. OOpasyioTcs YIrJIEBOABI B KJETKAaX
aBTOTPO(HBIX OPraHM3MOB (pacTeHUil, IMaHOOAKTEPU, Keae300aKTepuii)
13 HEOPraHWYECKUX COeNUHEHUI B mpolecce (POTOCHHTE3a U XE€MOCHUHTE-
3a. I'erepoTpodHble OpraHM3MbI (KUBOTHBIE, I'PUOBI) 00PaA3YIOT YTJIEBOIBI
13 TOTOBBIX OPTraHWYECKUX BEIECTB, MOCTYMAIOINUX C HuIleii. B KUBBIX
KJIeTKaX M3 YIJIEBOJ0OB CUHTE3UPYIOTCSA aMUHOKMUCJIOTHI, JKUPHBIE KUCJIOTHI,
BUTAMUHBI. YTJIEBOABI MOTYT IpeBpamiaTbcad B Jaunuabl. CiemoBaTeabHO,
0e3 TIpeyBeJIMUeHUs, YIJIeBOAbI HA3bIBAIOT OCHOBOII JKU3HU.

Bcem m3BecTHBI Taxkue yrJIeBOOLI, KaK TIJIIOKo3a u caxaposa (uz. 9).
s HUX XapaKTepPHBI PaCTBOPUMOCTD, CIIOCOOHOCTH K KPUCTAJIN3AINU U
caaakuii BKyc. Ho ¢ yBesnueHMEM MOJEKYJIAPHOU MAacCChl YIJIE€BOJOB 3THU
CBOIICTBA OCJIAOJSAIOTCA U MCUE3aI0T, HAaIpUMep Y KpaxmaJia.

2 3

CH,OH CH,OH CH,OH o CH,OH

H o
o  H H H

H \ H

OH OH OH o
OH OH HO

n
H H H H OH
Wn. 9. Hanbonee pacnpocTpaHEHHble yrneBoapl: 1 — MOHOCaxapwa roKo3a;

2 - Ancaxapuna caxaposa; 3- nonncaxapug Kpaxman



VYrieBoabl CIIOCOOHBI K GECKUCIOPOAHOMY ¥ KHUCJIOPOAHOMY pacIierie-
HUIO, UTO OOYCJIOBJIMBAET WX BEAYIIYIO POJIb B O0ECII€UEHUN BCEX KJIETOK
sHeprueii. Bosee 2/3 sHepreTruecKMxX HOTPEOHOCTE! OpraHuaMa yIOBJIET-
BOpsAETCSA B pea3yabTaTe MCIOJb30BAHUSA YIJIEBOAOB. IIpoAyKTaMu ITOJHOTO
pacienyieHus yriaeBogoB sasiasiorcea CO, u H,0.

Wtak, YITIEBObI (caxapa) — opraHnyeckue coefmHeHus,
B COCTaB KOTOpPbIX BXxoaAT KapboH, Bogopoa 1 Kucnopoa.

Kak knaccupuumpyior yrnesoabi?

VrieBogbl T0 XUMUYECKOMY COCTABY MOTYT OBITh MTPOCTHIMU U CJIOMKHBI-
mu. IIpocmoie yzaeeo0b. 06pa3oBaHLI B COOTBETCTBUU C 00IIeil (hopMyJIoit
C.(H;0),,, a caoixcHble yzne800b. — BCIEACTBHE B3aUMOAEHCTBUSA MOJEKYJI
IIPOCTHIX YIJIEBOJOB C MOJIEKYJaMU JUIUAOB, OEJIKOB, CEPHOI KHCJIOTOMH
(Hampumep, MNIMKOJIUIUABI, TJIMKONpoTenanl). Ho uyalre Bcero yriieBOABI,
B 3aBHCHUMOCTH OT CIIOCOOHOCTH K THAPOJIN3Y, PA3HeJA0T Ha TPU KJjacca:
MOHO-, OJIUTO- U TIOJHCAXAPUIBI.

Monocaxapuasl (OT T'ped. MOHOC — ORWH) — 3IMO 2pynna Yyz2aee0008,
MOJLEKYJbL KOMOPbLX 8 c80em cocmage codepicam om 3 do 10 amomos yzae-
poda. ITo TPoOCThIe YTJIEBOJbI, OHU He TojBepraiorTcsa ruapoausy. Ilo du-
3UMYECKUM CBOICTBAM — 3TO 0ejible KPUCTAJLINUYECKIUE BeIecTBa, CAaTKUe
Ha BKyC (caMO# CJaIKOU SABISETCS (PPYKTO3a: B 5 pas cjallle TJIIOKO3EI),
XOPOIII0 PACTBOPUMEIE B BOJE.

B 6uoxumum yriieBogoB yiKe omrcaHo 0osee 50 pasimuHBIX TPUPOTHBIX
MOHOcaxapuaoB. BaxkHelilllee 3HaUeHNE B *KUBOIT IPUPOJe NMEIOT IeHTO3bI
(MOJIEKYJIBI coflepsKaT 5 aTOMOB yrJiepofia) M reKcosbl (6 aToMOB yriepo-
na). VI3 meHTO3 M3BECTHHI pubo3a 1 0e30Kkcupubo3a, BXOAIINE B COCTAB
pubonykiaennoBeix (PHK) u mesokcupubonykiaenuoBrsix ([[HK) xucaor. B
mpupoje HamboJiee PACIPOCTPAHEHHBIMU TeKCO3aMU SIBJISIOTCS 2AI0K03a
(BuHOTrpajgHBIN caxap) u ¢ppykmosa (GPYKTOBBIH caxap), OT COmEePIKaHUS
KOTOPBIX 3aBUCUT CJIAJKUI BKYC AT0J, MEna.

Nucaxapunsl (oT Tped. dyoc —
IBA) — NOJUMEpHble Yz2ae800bl, 8
Komopulx 06a ocmamka MOHOCA-
xapudos coeduHeHbl KOBALEHMHDbL-
Mmu ceszamu. OOImaa XuMHUecKasd
dopmysa agucaxapumoB — CioHaOq;.
IIpun marpeBaHHM C BOAOII HJIMN TIOJ
neiictBueM (PepMEHTOB IIOJBEPraioT-
cs TUAPOJIN3Y U PasjiaraioTcs Ha ABe
MOJIEKYJIBI MOHOcaxapuaoB. Hawu-
OosibIllee 3HAUEHWE B JKUBOM TNPUPOZE MMEIOT: CBEKOJIBHBIN caxap — ca-
xapos3a, MOJIOYHBIH caxap — JAKMO3ad, COJIOLOBLHIA caxap — MAAbMO3A.
Hucaxapuabl, KaK 1 MOHOCAXapUAbl, UMEIOT IPUATHHIN CJIATKUUA BKYC, He-
CKOJIbKO cjiabee pacTBOPAIOTCS B BOJe M KPUCTAJIN3YIOTCH.

ITonucaxapuasl (rped. noau — MHOTOUUCJIEHHBIN) — noJUMeEPHbLe Y2ae-
800bL, 00pPA308AHHbLIE U3 MHOZUX OCMAMKO8 MOHOCAXAPUA08. ITU COEqU-
HEHUS TOJ KATaJIUTUUYECKUM BINSHWEM KUCJIOT MU (hepMeHTOB-aMUJIa3
IIOABEPTAOTCA TUAPOJUN3Y C 00pasoBaHMEM MHOYKECTBA MOHOCAXAapPHUIOB.

Han6onee pacnpocTpaHéHHbIe
yrneBofbl OpraHM3MoB

|. MoHocaxapugbi:
A. MeHTO3bl: pub03a, 0e3okcupubosa
B. lekco3bl: e/110K03a, hpykmosa

Il. Ancaxapupbl: caxaposa, 1aKkmosa,
maabmosa

Ill. Monucaxapwupbl: Kpaxmarn,
Uess110/103d, XUumuH, 21UKO2eH

§ 6. YrneBofbl: CBOVCTBA 1 POSb
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Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI
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MonekynapHas Macca HEKOTOPBIX IIOJHMCAXapPUIOB MOMKET MdOCTUTATH
HECKOJbKMX MuaauoHoB. OHM 00pasyloT JauHelHbe (Hampumep, Ie-
JIT0JIO3a, WJIM KJEeTUaTKa) WM PasBeTBJEHHBIe (HapuUMep, TJIMKOTEH) IeTu.
Ilonucaxapuabl He KPUCTAJIIUIYIOTCS, HeECJAAKM Ha BKYC, Cpeiu HUX
ecTh HepacTBOpMMBIE B Bojie (HAmpuMep, IEJJII0J03a, XUTHUH, KpaxMmaJ),
HEKOTOpbIe CIOCOOHBI 00pas30BBIBATH Teiu (HampuMmep, arap, MeKTUHBI),
a HEKOoTophble — TUAPOQUIbHBIE BeIlecTBa (HampuMmep, IJImKoreH). B 3za-
BUCUMOCTUA OT (YHKIIUI IOJIMCaxapugbl PasAeNsdioT Ha CMPYKMYpHble,
pe3epeéHbvle U 3aULUMHbLE.

UTaK, yrnesoabl MOryT K}'IaCCI/Id)I/ILWIpOBaTb no XMMmnyeckomMmy CocCtaBy,
CrMocobHOCTbIO K rmaponnsy m (I)yHKLl,I/IFIMI/I.

KakoBa 6uonornyeckas posnb yrnesogos?

OcHoBHBIMEU (GYHKIUSAMU YIJIEBOJOB B JKU3HENEATEJIHLHOCTH OPTAaHU3-
MOB SIBJISIETCS CTPYKTYypHAdA (CTpOUTEeNbHASA), dHepreTmdyecKas, Tpodude-
CKasi, pesepBHAas, 3alllUTHASA, PEIENTOPHASI U PEryJATOPHAA.

Cmpyxmypuasa ¢yuxyusa. Ilonucaxapugbl o6pasyiOT IOKPOBBI UJie-
HUCTOHOTUX, KJIETOUHBIe CTeHKH TrpuboB (xumur) (un. 10), pacreHui
(uennrwnosa), Gakrepuii (MypeurH), MeMOpPaHbI KUBOTHBIX KJETOK (TJIH-
KOJUNUALI U TJINKONPOTEeUABI). MoOJEeKyJIb MOHOCAXapUAOB YUACTBYIOT B
obpaszoBanuu HykJeorunoB PHK u [JTHK (pubosa 1 nesoxkcupubosa), 0JIUTo-
U TOJINCAXapuAoB (TJII0K03a, TajJaKTo3a).

JHepzemuueckaa @GYHKYuA. YIIIeBOLbI
SABJAIOTCA OCHOBHBIM HCTOYHUKOM 3SHEPTUU
oA Kiaetok. IIpu oxkumciaenuu 1 r yriesomos
BeIessiercsa 17,6 k/[»k sHEpruu. ITO HECKOJIb-
KO MeHbIIle, YeM IIPU PA3JIOKEHUU KUPOB, HO
paciienyieHre yIrJaeBOLOB UIET GhICTpEe.

Pezepenasa ¢pynryusn. YIriieBoIobl OTKJIALBI-
BAIOTCA IIPO 3aIlac U IOCTEIIeHHO MOTPebIIsaioT-
csl B Ipolecce oOMeHa: y JKMBOTHBIX U I'PUOOB
(enukozen), y pacreHuisn (KpaxmaJ, JaMHUHAa-
PUH, UHYJIUH).

3awumnas pyrnkyus. YTIeBOABl HUCIOJb-
3yIOTCA OJs 3a)KUBJEHUA U B3allUTHI DPaH y
pacTeHuil (KamMeou U CJINU3U), AJIA CKIEUBAHUA
YaCTUI[ IUIM B KOMOUKM B COCTaBe CJIIOHBI
(MymmuH), KaK WHTUOUTOPHI CBEPTHIBAHUS
KpoBH (TemapuH), IJA CBA3LIBAHUA U YIAJIEHU
13 OpPraHM3Ma PaJUOHYKJIUAOB (IEKTUHBI).

Peyenmoprasa ¢pynryus. IITUKONUIUABL X TIINKOIPOTEUABl YIACTBYIOT
B 00pa30oBaHMM KJIETOUYHBIX MeMOpaH M BOCIPUATHUM KJETKOH pasapake-
HUH, PACTIO3HABAHUY M MEXKKJETOYHOM B3aUMOMAENCTBUU U T. II.

Pezynamoprnaa ¢ynryusa. IIpym ygacTum yrieBomoB KJIETOYHOTO COKAa
IIPOUCXONAT OCMOPETYJISATOPHBIE IIPOIECCHI, KOTOPBIE IOANEPIKUBAIOT
HampsKEHHOE (TyPropHOE) COCTOSHNE PACTUTENbHBIX KJIETOK.

WTak, yrneBogbl ABAATCA COCTABHOWN YaCTblo BCEX KIETOK U obecneumnsaioT
YKM3HEHHO BaXKHble GpYHKLMN BCEX OPraHM3MOB.

Wn. 10. KneTouHble CTEHKN
rpubOB 1 3K30CKENET PAKOB
copepaT XUTUH



AEATEJIbHOCTb

KpoccBoppa «YrneBogbi»

1. 3amacaromiuii mosucaxapus JKUBOTHBIX U IpuboOB.

2. Ilomucaxapupa, KOTOpBIN oOpasyer |1 | | |
9KB0CKeJIeT HACEKOMBIX. 5 |

3. PacTurenbHBIN KJeii.

4. CBeKOJBHEIN caxap.

5. Bumorpaaublii caxap.

6

7

. ComomoBrIil caxap.

. TopmoH, peryaupymomuii o6MeH 6 | | |

YTJI€BOJOB. 7

8. Monocaxapupn, ABJSIONINIICA Ua- 8

cteio PHEK.

B ciyuae mpaBUIBHOIO PeIeHUS KPOCCBOPJA B BBIJEJIEHHBIX KJIETKAX

BBl IIOJIyYNWTE HA3BAHME XMMHUYECKMX PeaKIUil pasjIoKeHHS BeIleCTB B
MIPUCYTCTBUU BOJBI ¢ 00pa3oBaHMeM HOBBIX MOJIEKY.JI.

bnonorna + MaremaTtuka

Haspanusa rpynn moHocaxapuzoB o06paso-
BBIBAIOT OT I'DEYECKOr0 HA3BAHUA YUCJIUTEIH-
HOTO, COOTBETCTBYIOIIETO STOMY KOJUYECTBY
c gobaBjeHHeM OKOHUYAHUA -03a (TPUO3BI, Te-
TPO3BI, TMEHTO3bI, TE€KCO3BI, TEIITO3bI, OKTO3HI,
HaHO3bI, neKo03bl). ColocTaBbTe IPUCTABKH,
3aMMCTBOBaHHBIE M3 T'PEUECKUX KOJUUECTBEH-
HBIX UWCJUTEJIbHBIX, C apabCKUMU U PUMCKU-
mMu nudpamu.

m a oo x
0 as (2000 XX
11 o s ®
B0 FPass 6000 FX
U L1 10,000 4
P 300 HHH | 20,000 MM
. S0 e S0.000 ™
ri

i

I 700 PHH | 60,000 PM

WOl TR U e L bl =

MNeHTa-| Tpu- Tetpa- | lenTa- | lekca- | Okto- | [eka- | HoHa- | YHpeka- | Jopeka-
5

ﬂ OTHOLWEHUWE

> g IIpuBenuTe MpUMeEpPHI MUIIEBBIX IPOAYKTOB, COAEPIKAIINX YTIJIEBO-
> Obl. YKa)KUTe UX 3HAUEHWE U CIeJIaiiTe BHIBOJ O HEOOXOAMMOCTU
MPUHATUAA YEJIOBEKOM YTJIEBOAHBIX MUIIEBBIX MPOJYKTOB.

PE3YJIbTAT

OueHkKa 3apgaHuna AnNA CaMOKOHTponA

1. Yto Takoe yrneBogbl? 2. [pnBegute npmumepbl yrneBogos. 3. YTo Takoe MOHOCa-
1-6 | xapugbl, gucaxapuabl, nonucaxapvabl? 4. Mpreenute npumepbl U GYHKLUN MOHO-
caxapuzos.

5. MNpwriBeauTe Nprmepbl N GyHKUMN Ancaxapuios. 6. MprBegute nprmMepbl U GYHK-
7-9 | umm nonucaxapugos. 7. KakoBbl 0COGEHHOCTU CTPOEHMUS U CBOWCTBA YrneBodoB?
8. Kak knaccuduumpytot yrnesogbi? 9. KakoBa 6uonornyeckas posb yrneBoaos?

10. O60CHYTe HEO6XOAMMOCTb YNOTPebNeHNA YeNOBEKOM YIIeBOAHbIX MULLEBbLIX
NPOAYKTOB.

§ 6. YrneBopbl: CBOMCTBA M pPOJib

10-12
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Tema 1. XUMUNYECKNIN COCTAB KNETKW 1 BUONOTUYECKWUE MONEKYJTbI
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Jlunuodel, eMecme ¢ 6eIKAMU U HYKJIeUHOB8bIMU Kuc/iomamu,
Aenamca mpemsa KUmamu, Ha KOmopbix 0epXXUMcs XXU3Hb.
[Jlemckas sHUuKIoneous

§7. nunupbl: CBONCTBA N BUOJIOTUYECKASA POJIb

OCHOBHbIe NOHATUA N Knoyesble TepMmuHbl: JINMAObI. X KupHbie Kncnorbi.
npocrtblie nunuabl. CnoXHble nunuabl.

Bcnomuute! Y10 Takoe rugpodobHbie 1 ruapodunbHblie coegnHeHUA?

HoBocTu Hayku

B coBpeMeHHOII OHOJIOTMM YCIIEII-
HO pa3BUBAIOTCA TaKWe OTpaciau HayKU, Kak
2eHomura u npomeomura. OHU UIYYAIOT,
COOTBETCTBEHHO, TeHHBII U OEJKOBBINI CO-
CTaB Pas3JUUYHBIX TUIIOB KJETOK. B mociegHee
BpeMs CYIIEeCTBEHHO BO3POC HAYYHBINH WHTe-
pec K JHUOUAAM: HX HCCJIEAYIOT HE TOJbKO
OMOXMMUKH, HO ¥ (HU3MOJOTU, BUPYCOJIOTH,
MMMYHOJIOTH. BceyiegcTBue BO3HUK  HOBBIHM
pasgen OMOXMMHM — JAURUdOMUK@, WU3ydaiolnas JUIOUIHBIH CcOCTaB
KJeToK. KakoBo ke OuosornyeckKoe sHauyeHUe JUIUI0B, BXOAAIIUX B HaAOOD
OCHOBHBIX «MOJIEKYJI KUSHU» ?

:;fm COAEPAHUE
.1 KaKue cBOiicCTBa NUNNAOB onpepensAioT UX 3HavyeHue?

Jlunugsl (OT rped. AUNOCOM — KHUP) — 9TO PasHOOOpasHasd II0 XUMHU-
YEeCKOMY COCTaBY TIpPyIIla OPTaHUYECKUX BEIeCTB KUBOro. MOJIEKYJIbI
JUNUI0B MOTYT COJep/KaTh OCTaT-

KU CIMPTOB, MKUDPHBIX KHCTOT, COD- (i iy CHCHCHCHCHCHCHCHCHCHCHCH - C - OH
HOHM KHCJIOTBI, YIJIEBOIOB, OEJIKOB

u ap. CeoiicTBa MHOTUX JUIHKIOB B
3HAUNTEJIbHOU CTeIleHU OIIpemeJis-
IOTCA XHUPHBIMKX KMCJIOTaMM. }RI/Ip-
HBIE KUCJIOTBI — 30 2PYNNa MaLblX
MOJNEKYJNL, KOmopvle N0 XUMULECKOU
npupode A8AA0MCA O00HOOCHOBHLILMU KAPOOHO-
svimu Kucaomamu. O6Omaga @QopMmyJie KHUPHBIX
kucaor — CH,(CH,),COOH. Wx MoOJeKyIbl
UMEIOT [AB€ DPA3JNYHBbIEe YaCTH: IJIWHHYIO yTJe-
POAHYIO Ilemb ¥ KapOOKCUJIBHYIO TIPYIIY
(un. 11). TugpodobHad IeIb KUPHBIX KHCJIOT
MAaJIOAKTUBHA, C BOJOI He B3aWMOJEICTBYyeT, U
II0O9TOMY BCA nx XMIMHN4UYeCKasa AKTUBHOCTH
oOycioBiieHa TUAPOPUIBHON  KapOOKCUJILHOI
rpymnmoii. Birarogapa TaKuM 0COOEHHOCTSIM JKKP-
Hble KHCJIOTHI ¥ UX IPOU3BOJHBIE B BOJe 00pasy-
IOT IIOBEPXHOCTHBIE ILJIEHKU, KAILIM, HeGOoJIbIIne

Mn. 11. ManbMnUTMHOBAA KKUCOTa:
XMMWYECKNIA COCTaB U CTPOEHUE MOMEKYbI

Wn. 12. QocdonunugHble

06pa3oBaHuA: 1- NIMNOCOMa;
mapoobpasHble Muuyenav. u ap. (ua. 12). 9mum 2 - Muuenna;

KOMIIJIEKCBI HMEIOT OI'PDOMHO€ J3HadYeHue MqJId 3 - GUANNUAHBIN CIIoN



OPraHM3MOB, IIOCKOJIbKY yYacTBYIOT B IIOCTPOEHMN KJETOUHBIX MeMOpaH,
00pas3yIoT 3amacalolue BKJIIOUYEHUA, 00ECIeUMBAIOT YCBOEHHE KUpOPAac-
TBOPUMBIX BUTAMKHOB, CIIOCOOCTBYIOT IHII[€BAPEHHUIO KMPOB U T. II. Ha
ceronusa us3BecTHO O0osiee 800 IPUPOIHBIX KUPHBIX KHUCJIOT, OAHAKO IITHPO-
KOe pacIIpocTpaHeHune B »KMBOUM mpupoze moayumian oxoo 20. Hawmbosiee
ussecTHsl naavmumunosas — CH,(CH,) ,COOH (cm. ua. 11), cmeapuno-
séas — CH,(CH,),,COOH, oneunosaa — CH,(CH,) CH=CH (CH,),COOH nu
ap. OHu MOTYT OBITH HACBIIEHHLIMU (HEe MMEIOIMMHU [BOMHBIX CBA3EH) U
HEHaCHIMeHHLIMHY (C JBOMHBIMU CBA3AMU).

JKupHble KMCIOTHI yYACTBYIOT B XMMHUYECKUX PEaAKIIMAX 00pasoBaHUA
JUIINJ0B B KauecTBe PeareHTOB M He ABJIAETCS MOHOMEPaMU, I03TOMY
JIUTIUBI — 3TO HEIIOJIUMEPHEIe CoefUHeHnsI. BoJIbITMHCTBO TNIUL0B (BOCKH,
JKUPBI) XapaKTepHus3yIOTCs HEPacTBOPUMOCTHIO B Bofe (ruapod)o0HOCTHIO)
¥ PaCTBOPUMOCTHIO B HEMOJAPHBIX PACTBOPUTENAX: ICTEpPe, AaIleToHe,
xJopodopme, GeHserne u ap. Takue cBoiicTBa 00YCJIOBJIEHBI OTCYTCTBHEM
TMOJIAPHBIX TPYNI B WX MoJeKynaax. [pyrue

OpTodocdaTHan rpynna
rpynnel  aunugoB  (Qochonunumbl, TIUKO-  (rugpodunbHas ronoska)
JUMUABI) IPOSBJIAIOT [OBOWHBIE aMPUPUIL-
HBI€ CBOIiCTBa, TaK KAaK COAEP:KaT IMOJsSpHEIe
(rugpodunabHBIe  TOJIOBKM  opTOdocthOpHON
KHCJIOTHI WJIU CIIUPTA) M HEIOoJAPHbIe (IlemoyKa

o Llenouka
JKUPHOM KUCJIOTHI) rpynmsl (ux. 13). KUPHBIX KNCAOT

Bce numuasl B opraHusMe IIOJBEpPraioTCs (rnapopobHbie «xBOCTbI)
IUAPONN3Y IOJ [AeHCTBHEM CcIIeNu(UYecKux
(dhepMeHTOB — JIUIAa3 ¢ 00PA30BAHIEM XUPHBIX

Wn. 13. CtpoeHune monekysnbl

KUCJIOT. dochonununga

Wtak, NANUADbI — 3To pa3HOO6pa3Hble MO XUMUYECKOMY COCTaBY OpraHuye-
CKne coegnHeHMA »KMNBOTO, O6LL|,I/IM NPU3HaKOM KOTOPbIX ABMAETCA UX HEMO-
NAPHOCTb, NO3TOMY OHW PACTBOPAIOTCA TOJNIbKO B HEMONAPHbIX »KUAKOCTAX.

Kak knaccupuyumpyior nunugbi?

CyimecTByeT HECKOJIBKO KJaaccuUKAIUIN JUMUIOB, CPeId KOTOPBIX
MOKHO BBIJEJIUTH KJACCU(DUKAINY 110 OMOJOrMYECKHM QYHKIuUAM (pe-
3epPBHBIE U CTPYKTYPHBIE JIMIUABI), CBOMCTBAM (IIOJADPHBIE M HEIOJSIPHBIE
JUOUALI) U KJIACCU(MPUKAIMS [0 CTPYKTYPHBIM OCOOEHHOCTAM, KOTOpas
sABJIseTCcA HamboJsee pacnpocTpanéunoi. CorsacHo eif Bce JIUMUABI AeISATCs
Ha MIPOCTBIE€ U CJOXKHBIE.

IIpocThie TUINABI ABIAIOTCS IPOUSBOAHBIMY MKUPHBIX KUCJIOT U CIIUP-
roB. Hamnbosiee n3BecTHBIE M3 HUX — BOCKHU U JKUPHI. Bocku — 310 ruapodo06-
Hble COeIUWHEHWs, B 00Pa30BAHMU KOTOPBLIX YUACTBYIOT JKUPHBIE KUCJIOTHI
¥ OJHOATOMHBIE CIIUPTHI. VX mendaT Ha Husomubie (Hanpumep, cliepMaler,
JIAHOJIMH, TYEJTUHBIN BOCK, KUTAHCKUII BOCK) 1 pacmumeJbHyle (HarpuMmep,
KYTHH, Cy0eprH) BOCKU. ITH BelllecTBa 00pasyoT 3aIlUTHYI0 KYTUKYJIY Ha
JUCTbAX U IIJIOJaX, MOKPBIBAIOT XUTUHOBYIO 000JIOUKY HACEKOMBIX W IIay-
KOB, MCIOJIBb3YIOTCA AJIA IIOCTPOEHUSA COT MUEJaMHU, YBEJINUMBAIOT ILIABY-
YecTb KUTOB U Ap. JKupst — aro rugpodobHbIe cCoenuHeHNs, B 06pa30BaHnN
KOTOPBIX YyUACTBYIOT JKMPHBIE KMCJIOTHI XU TPEXATOMHBIN CIUPT TJIHAIIEPOJI.
Ilo MpOMCXOMAEHUIO KUPHI OEJISITCI Ha PACTUTEJbHBIE (IIOICOJHEUHOE,

§ 7. lunnabl: CBONCTBA 1 BUoNoriyeckas posb

29




Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI
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pPO30BOE MAacja, MAacJo KAaKao) U »KUBOTHBIE (KUTOBBIA KUP, CBUHOUN JKUD,
pbIOUii Kup). OHU MOTYT OBITH KUAKUMU (COAEPIKAT HEHACHIIIIEHHBIE JKUP-
HbIe KHCJIOTBI) M TBEPABIMU (COEPKAT HACBIIEHHBIE KUPHBIE KMCJIOTHI).
OcHoBHAA (PYHKIIHA JKUPOB — dHEPreTUIYecKasd.

CioskHble JUINABI KPOMe JUINIHOM YacTH COLEPIKAT W APYrue Bellle-
cTBa. ¥ JUIIONPOTEUIOB TAKUMM COeIUHEHUSMU SABIAIOTCS OeJIKU, y ¢hoc-
goaunudos — ocraTok oprodochaTHON KUCIOTHI, V 2AUKOAUNUDO0E — YTJIe-
BOABI. ITH COEIMHEHUS BBIIOJHSIIT B OCHOBHOM CTPYKTYPHYIO (DYHKIMIO.

K nunupam oTHOCAT u Huponodobnvie coedunerHusn (JIUMOUIBI), KO-
TOpble SBJSIOTCA HMX IMPEIIIeCTBEHHUKAMY WJIA IIPOU3BOJHBIMU. BoJb-
IIMHCTBO W3 HUX BBINOJHSAIOT B OPraHM3Me PeryJATOPHY (QYHKIMIO.
IIpuMepoM [OAOOGHBIX BEIECTB HABIAOTCA cmepoudst. CTepougHyio
IIPHUPOAY MMEIOT II0JIOBBIE TOPMOHEI M TOPMOHBI HAAIIOUEUHUKOB (KOPTUKO-
crepouibl). K sKUPOMOLOGHBIX COEIUHEHNAM OTHOCATCA JKUPOPACTBOPUMBIE
sutamuusl A, D, E u K.

UTak, KJ'IaCCI/I(I)I/ILWIpOBaTb annunabl O4MeHb TPYAHO M3-3a X OFPOMHOro
Xnmmyeckoro pa3Hoo6pa3|/|ﬂ, HO Yalle BCEro ux pasnendarT
Nno XMMNYeCKOMY COCTaBY Ha MPOCTble N CJZIOXKHble nunnabl.

KakoBa 6uonorunyeckas ponb nmunugos?

K ocHOBHBIM QYHKIIMAM, MILIIOCTPUPYIONIUM 3HAUEHME JINTINO0B, OTHO-

CATCS CJIERYIOININE:

* cmpoumenvras, uiu cmpykmypras (GochoIUnUIBl U XOJIECTEPUH
YYacTBYIOT B HOCTPOEHUM OUJIMIHUIHOTO CJI0A KJIETOUYHBIX MEMOpPaH);

*  9JHepzemuueckasa (Ipu paciienyeHNu 1 T KUPOB BHICBOOOXKIAETCS
38,9 xl:x sHepruu;

=  3anacaruwas (y pacTeHHMH OTKJIAABIBAIOTCA IIPO 3amac Macjia, y
JKMBOTHBIX — JKHPBI, KpOME€ TOro, H30BITOK YIJIE€BOJOB W OEJIKOB
MOJKeT IIPeBPaIaThCAd B JKUPHI U OTKJIAABIBATHLCA PO 3arac);

*  menaou3onayuornnasa (6rarogapAa HUSKOH TEIJIOIPOBOSHOCTYU JKUPHI,
HaKaIJIMBasACh B KOKe, IPEIOTBPAIIAIOT IOTEPU TEILJIOTHI);

= 800006pasyrouan (npu oxucieHusa 1 r xupoB obpasyerca 1,1 r me-
Tab0JINYECKOl BOABLI, KOTOPAsd OUYEHb BaKHA [OJIS JKUTeJel IIyCTHIHU,
JKUBOTHBIX, KOTOPBIE BIIAJAIOT B CIIAYKY);

*  pezynamopHasn (IOJOBbIe TOPMOHBI, KOPTUKOCTEPOUIHBIE TOPMOHEL yUa-
CTBYIOT B 9HAOKPWHHON DPETYJIAINYN KUSHENEATEIbHOCTA OPTaHN3MOB);

*  3awumuas (BOCKM B3all[UIAIOT OPTAaHBI DACTEHWH OT IIOTEPh BOAHI,
SKUPBI BOKPYTI' BHYTPEHHUX OPI'aHOB B OPTaHU3Me YKUBOTHBIX — OT MeXa-
HUYECKUX BIMAHUM, «BUTAaMUH F» OKa3bIBaeT IPOTHUBOAJLIIEPTUUYECKOE
¥ TIPOTHBOBOCIIAJIUTEIbHOE eHCTBUE B OPTaHU3ME UEJIOBEKA);

*  cuzHanbHaa (TTUKOJUNHUIBI B COCTaBe MEMOPAH CIOCOOCTBYIOT BOCIIPH-
ATUIO Pa3ApPasKeHuii);

*  anmuokcudanmunasa (ButammHbl A u E — BeljecTBa, 3aluInaioliue
KJIeTKM OT HeraTHMBHOTO BO3AEHCTBUA CBOOOMHBIX PaINKAJIOB);

*  nuwesapumenvHan (KETIHBIE KHCIOTHI, (POCHOIUIUALI YyIACTBYIOT B
SMYJbTalluy KUPOB U WX BcachkiBaHMU. Kpome TOTO, KUPHI ABIAIOTCA
pacTtBopuTeaaMu Ajsa BuramuaoB A, D, E, K.

Wtak, buonornyeckme GyHKUUN NUNMAOB ABAAIOTCA TaKMM
»Ke pa3HOO6PaA3HbIMU, KaK 1 Camu IMN1ADI.



AEATEJIbHOCTb

W~ 3apaHue Ha conocTaBneHmne

YcTaHOBUTE COOTBETCTBUE MEKIY IMPEAJIOKEHHBIMU HA3BAHUAMY JIUTIU-
OB U ONIPeJIeJIEHUSAMU U TOJIYUNTEe HasBaHNE METONa M3BJIEUYECHUS BEIeCTB
W3 CMEeCH C IIOMOIIBIO OIIPEIeIEHHOTO PACTBOPUTEJI.

Haszpanua aunumos: 1 — sanonuH; 2 — cuepmMartieT; 3 — GocHoTUTUARI;
4 — KUpHBIe KUCJOTEI; 5 — KEJUHBbIe KUCJIOTEI; 6 — TECTOCTEPOH; 7 — «BU-
ramue F»; 8 — Kytun; 9 — suramuna D; 10 — xosecrepus.

Omnpenenxenue: A — CTepOUAHBIN MYKCKOI MM0J0BOIi ropmoH; E -
LIEPCTAHOU BOCK, IIOJYYAIOT IIPU IPOMBIBAHUU OBeubeil Imepctu; W — 'xu-
POPACTBOPUMBIII BUTAMUH, PEryJIUPYIOMINUil oOMeH Kanbnusa; K; — KuBOT-
HBIA BOCK HEKOTOPBIX KMTOOOpasHbIX; K, — JKMpPOpPACTBOPMMBIN BUTAMUH
KaK KOMILJIEKC He3aMEHUMBIX JKHUPHBIX KUCJIOT; C — CJIOKHBIE JUIUIHI,
SABJIAIOTCA OCHOBHBIMM KOMIIOHEHTaMU KJIETOUHBIX MeMmOpaH; T — oc-
HOBHBIE KOMIIOHEHTHI MOJIEKYJ JUTHUAOB; P — cTepouaHble COeqUHEHUT,
OCYIIIECTBJAIONINE 9MYJbranuio *KUPOB B muieBapeHun; 1] — pacTuressb-
HBIH BOCK, 00pa3yeT KYTUKYJY JUCTheB; I — cTepouaHoe coefnHeHUe, KO-
TOPOe OTKJIaIBAETCA B CTEH-
Ke KPOBEHOCHBIX COCYIOB IIpU
aTepoCKJIepose.

3apaHus Ha GopMuUpOBaHMe NCCNIeA0BaTeNbCKNX YMEHIIA

1,2 3|4 |5 |6 |7 /|89 10

IIpoBeanTe TIpeAIOKEeHHbBIE OMBITHI, OMUIINATE PE3YIbTATHI.

OnsiT 1. B Tapenky ¢ MOJIOKOM HAachIIbTe HeOOJIbIITOE KOJUYECTBO He-
CKOJBbKHMX Pa3JMUYHBLIX II0 I[BETY MUINEBLIX KpacuTeseii. YTo mpoucxomut?
Yepes HEKOTOPOE BpeMs KOHUMK BATHOM MAJOUYKKU CMOUHNTE MEIUITMHCKUM
coupToM (CPeACTBOM I MBIThS IIOCYABLI) X ONYCTUTE B IEHTP TapPeIKH.
Yro mabaogaere?

OneiT 2. B Tpu mnpobupxu momectuTe mo 1 MJa Mmaciaa. B mepByio
MPOOUPKY m0o0aBbTe 5 MJ BOABI, BO BTOPYIO — D MJI COMPTA, B TPEThIO —
5 MJI MeIUITMHCKOTO0 3(pupa uiau cuupra (MOKHO mpuodpectu B anteke). Co-
IepiKaHNe BCeX TPEX MPOOMPOK SHEPTruYHO BeTpAxHHTE. UYTO Habmomaere?

<! OTHOLUEHUE
s 'g IIpuBeauTe IpUMeEpPHI IPOAYKTOB, COAEPIKAIIUX JUMTUIbI. Y KarKu-
S Te UX 3HAUEHWe U clAejaiiTe BHIBOA O HEOOXOAMMOCTH yIIOTpedJie-
HUS YeJI0OBEeKOM TAaKMUX IPOIYKTOB.

'. PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTponA

1. Yto Takoe nunugbl? 2. Yto Takoe XupHble Kucnotbl? 3. MNpusegnTe npumepbl Npo-
1-6 | cTbix nunuaoB. 4. NprBeguTe NpyMepbl COXKHbLIX NMNMAOB. 5. Ha3oBrTe OCHOBHblE
bYHKUMM NNAOB. 6. O6bACHWTE CTPYKTYPHYIO U SHEPreTUYECKYH0 GYHKLMMW NNMIAOB.
7. Kakne ocobeHHOCTV CTPOEHMA U CBONCTBA MMNUAOB OnpefensatoT Ux 3HauyeHne?
8. Kak knaccuduumpytot nunugbl? 9. Kakosa 6ronornyeckas ponb nunugos?

10. Ob6ocHyINTe Heo6xoAMMOCTb YyNoTpebsieHNA YeNoBEKOM MULLEBbLIX MPOAYKTOB,
cofepaLymx nMnuabl.

10-12

§ 7. lunnabl: CBONCTBA 1 BUoNoriyeckas posb
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Tema 1. XUMUNYECKNIN COCTAB KNETKW 1 BUONOTUYECKWUE MONEKYJTbI
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Xu3Hb - 3mo cnocob cyujecmeosaHus 6es1IKo8bix meri,
cywjecmeeHHbIM MOMeHMOM KOmopo20 A8/19emcsi NOCMOAHHbIU
o6MeH seujecmea c okpyxaioujeli npupoooli.

@. SHeenbc

§8. BEJIKU, X OPTAHU3ALUA N OYHKU N

OCHOBHbIe MOHATUA UM KnuyeBble TepMuHbl: BEJIKU. AMuHOKMCNOTHI.
Hdenatypauuns. PenHatypauus.

Bcnomuute!  YTO Takoe makpomosnekysnbl?

Mopymarire!

B mpupoze cymiectByeT 0Kog0 10 TPUIIMOHOB (1012) PasIuYHBIX
0eJIKOB, 00ECIIeYMBAIOIINX JKU3HEAEATeJIbHOCTh OPTaHM3MOB BCEX CTeleHel
CJIO}KHOCTH — OT BHPYCOB /IO UEJIOBEKA — WM BBIAEJISIOT CPeOU HUX IIPeacTa-
BUTeJIeNl 9TUX ABYX MUJIJIMOHOB BHUIOB OPraHU3MOB, M3BECTHBIX HA CEromHs
B Ouostoruu. OT Yero 3aBUCUT TaKOe BIEUATJAIONIee pa3dHOOOpasue OeIKOB?
:gm COAEPXAHUE
"™ KakoBbl oco6eHHOCTN cTpoeHus 6enkos?
BEJIKM — smo svicokomonexyaaprovie O0uo-
noiuMepHbvle OpzaHuieckue coeduHeHus, MOHO-
Mepamu Komopwvlx SA8AAN0MCS AMUHOKUCIOMDbL.
OCO0EHHOCTBI0O COBPEMEHHBIX WCCJIeJOBAHUI
0eJIKOB sBJsSETCA OIpefeseHre OeIKOBOTO
cocTaBa OPTaHM3MOB; STHUM 3aHMMAaeTCA TaKas

HayKa, KaK npomeomura. R

Benxku saBiadiooTca OuwomosuMmepamu us 20
Pas3iIuYHBIX MOHOMEPOB — IIPUPOAHBIX OCHOS- Vin. 14. O6wan cTpyKTypHas
HblX AMUHOKUCJAOM, COEIWHEHHBIX B MAaKpPO- $popmyna amMHOKUCOTSI

MOJIEKYyJIaX B CHeIu(PUUIECKUX
KOJIMYECTBE M IIOCJIENOBATEJb-
HocTH. IIOpANOK PACHOIOKEHU
aMUHOKHCJIOT B  MOJIEKYJIe
OesKa ompenesseTcsa TeHOM.
AMWHOKHMCIIOTBI — 3mMO0 Ma-
avle OUOMONEKYAbl, 6 Ccocmas
KOmopblx 6x004m aMUHO- U
KapOorxcuavias zpynnuvt. Kpome
TOr0, OHM COZEPIKAT XapaKTepu-
cTuyecKyio (pagukai-R) rpynmy,
KOTOpasd Y PA3HBIX AMUHOKMCIIOT
pasauuHa (ua. 14). Ilpu B3aumo-
mevicreun  NH,-rpynmer  omHoi Mn. 15. Cxema 06pa3oBaH1A NeNTUAHON CBA3M
ammaOKUCJIOTEI ¢ COOH-rpym-
ol Apyroil ob6pasyiorcs nenmudHble CEA3U, OIPENEJAIONINE IPOUYHOCTH
0esKOBBIX MOJEKYJ (us. 15). Ilo 6momornuecKuM OCOGEHHOCTAM aMUHOKWIC-
JIOTHI JIeJIATCS Ha 3aMeHuMvle (HapuMmep, ajlaHWH, aclaparuH) U He3ame-
Humvle (apruHuH, BaituH). IlepBble CHHTE3UPYIOTCA B OPraHU3ME UYeJIOBEKA

AMUHOKMCNOTa AMUHOKMCNOTa

Bopa

Ouvnentung




U JKUBOTHBIX, & APYTHEe HE CUHTE3UPYIOTCA U IOMAJAal0T B HETO TOJBKO C
IUIEBBIMU OpoxyKTamu. [[Jigd HOpMaJIbLHON KU3HEAeATeIbHOCTH OPTraHU3M
HYKJaeTcsa B moJHOM Habope m3 20 OCHOBHBIX aMHHOKUCJIOT.

ITo xuMUYECKOMY COCTaBY OEJIKU AEIAT Ha TPOCThIE (IPOTEUNHBI) U CII0MK-
Hble (mporeunb). IIpocThie GENKM COCTOAT TOJBKO M3 aMUHOKWCIOTHBIX
OCTATKOB, a CJOKHBIE COIEeP:KaT eIlé u HeOeJKOBbIe KOMIIOHEHTHI (aTOMBI
;Kejie3a B reMoryio0nHe, ITMHKA — B WHCYJHWHE, MAaruius — B XJOpoduiie,
MOJIEKYJIBI JIUMIUI0B — B JIMIIOIPOTEUIAaX, YIJI€BOA0OB — B ININKOIPOTEUIaX,
HYKJIEMHOBBIX KHWCJIOT — B HYKJIEOIPOTEHIax).

WNTaK, 6eckoHeuyHoe pa3Hoo6pa3|/|e 6enkos onpependeTca
pa3Hoo6pa3meM KOM6I/IHaLlI/IIZ AMWUHOKMCNOT U NX CMNOCOBHOCTbIO
COeQUNHATbCA C JPYrMMN MOJIEKY1aMI.

KakoBa cTpyKTypHasa opraHnsauusa 6enkos?
BrigenAaoT yeTsIpe YPOBHA CTPYKTYPHI OeIKOB (w1, 16).
Ilepeuunaa cmpyxmypa xKo-
IVPYeTCA COOTBETCTBYIOIIIMM  Te-
HOM, SBJAETCA CIenu(puIecKoin [
[JI KaKIOTO OTHEeNbHOTO OejKa U QX @
B HamObOJILINIEH CTEIeHU OIIPeneJIsieT
cBOMicTBa C(HOPMHUPOBAHHOTO OeKa. .
DopMUPYIOT TEPBUUHYIO CTPYKTY- @
py OesKOB IenTuUIHBIE CBA3U, XOTH
MOTYT MMETh MECTO U KOBaJIEHTHBIE
IUCyJIbDUIHbIE CBASH. 1
Bmopuunasa cmpyxmypa upen- Wn. 16. CTpyKTypHasa opraHvsauus 6enkos:

cTaBasgeT coboil ¢opMy cmupaau 1 - nepBMUHas CTPYKTypa (uenb);
WJIN CTPYKTYPY CKJIAAYATOTO JIUCTKA 2 - BTOpUYHaA CTPYKTYpa (cnupanb);
U ABJAeTCA Hambojee yCTOWYMBBIM 3 - TpeTuyHaa CTpyKTypa (rnobyna);

cocTosTHIeM 6enkoBoil mermu. Tagas = UETBEPTU4HaA CTPYKTypa (MyneTumep)

ycToiiumBoCTh (opMUpPYyeTcss OJaromaps MHOTOUYMCIEHHBIM 8000PO0HbLM
ceazam. Ilpumepamu GEJIKOB CO BTOPUYHOM CTPYKTYPOH ABJISAIOTCS KEPATU-
HBI (00Pas3yIoT BOJIOCHI, HOT'TH, IIePbA U T. A.) U (pudpouH (0es0K IIETKA).

Tpemuunas cmpykmypa BOSHUKAaeT B pe3yJjbTaTe B3auMOJeli-
CTBUA aMHHOKMCJIOTHBIX OCTATKOB C MOJIeKyJaMu Bogbl. Ilommepskamue
TPETUYHOM CTPYKTYPbl 00eCIeYMBAIOT KOBAJLeHMHble Oucylv(puiHvie U
HeKo8aJleHMHble UOHHbLe, 2UOPOpOOHble U dJeKxmpocmamuiecKue C8a3u.
K GenxkaM ¢ TPeTUUYHOH CTPYKTYPOM OTHOCAT MHOIJIOOMH.

Yemeepmuuhas cmpykmypa BO3HUKAeT B pe3yJbTaTe COUYETAHUSA
HECKOJIbKNX CYOBeIUHUII C 00pasoBaHMEM O0EJIKOBOTO KOMILIeKca (MYJIb-
tumepa). Iloamep:kaHue 9TOH CTPYKTYPHI TaKiKe 00eCIeUMBAIOT UOHHbLE,
2u0pogobuble U dnekmpocmamuieckue c8a3u. TUTUUHBIM OeJIKOM YeTBep-
TUYHON CTPYKTYPHI ABJISIETCA IeMOTJIOOHH.

Benku mMoryT maiuTesnbHOEe BpeMs COXPAHATb CTPYKTYPY U (DU3UKO-XU-
Mmuueckue cBoiictBa. Ho ecTh psan ¢akTopoB (TeMIlepaTypa, KUCJIOTHI, IIe-
JIOUM, TSKEJIbIe METAJLIbI), BIUSAHNE KOTOPBIX BEIET K yTpaTe eCTeCTBeHHOI
CTPYKTYPHI GeJIKa ¢ COXpaHeHNeM IIePBOHAYAIbHOM. OTOT Ipollecc Ha3bIBa-
erca meHarypaunueii. Ecau geiicTBue sTux (PaKTOPOB IpeKpalllaeTcs, TO

§ 8. befku, Nx opraHnsaumna n GyHKLUmM
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0eJIOK BOCCTaHABJIMBAaeT CBOE MCXOIHOE COCTOSHMEe. JTO SBJIeHNe Ha3bIBa-
IOT peHaTypaiueii. B JXKMBBIX OoprammsMax 3THU CBOMCTBA 0EJKOB CBA3aHBI
C BBINIOJHEHWEM ONPENeJEHHBIX (YHKIINN: NPUHATHEM CHUTHAJIOB U3
BHEIIIHEeI cpelbl, obecleueHeM ABUKEHUI u T. n. HeoOpaTUMBIN IIpoIiece
paspyIIeHusa IePBUYHOM CTPYKTYPHI OeJIKa Ha3hIBAIOT decmpyKuyuell.

WNTaK, Ha pa3Hoobpa3me 6eKoB BAUAET ELLE 1 UX
NMPOCTPAHCTBEHHAA CTPYKTYpa, KoTopas popmupyeTca
B MpoLiecce CBEPTbIBaHUA 6efikoB (Mnn donguHra).

KakoBa posnb 6e1KOB B XKN3HegeATeIbHOCTU OPraHn3moB?

I'naBHasi xapakTepucTuka OeJIKOB, HAlOIas WM BO3MOXKHOCTH BBITIOJI-
HATH pasJuuHble PYHKIIMH, — TO CIIOCOOHOCTH CBA3BIBATHCS C APYTUMU
MOJIEKyJIaMU. YUacTKHU 0eJIKOB, OTBEUAIOIUX 34 9TO, Ha3bIBAIOTCA yuacm-
Kamu céasvieanus. PyHKINN GEJIKOB B KJeTKe 0ojiee pa3HOOOPA3HEI, UeM
GyHKIIUT APYyruX MakpoMmoJsieKya. OCHOBHBIMU M3 HUX ABJIAIOTCH:

* cmpoumenvHas — OEJKU ABIAIOTCA CTPOUTENBHBIM MATEPUATIOM [IJId
MHOTUX CTPYKTYD (Hampumep, KOJJIAreH ABJSAETCA KOMIIOHEHTOM XPs-
e, KepaTuH 00pas3yeT mepbs, HOI'TH, BOJIOCKHI, POTA, SJIACTUH — CBA3N);

*  kKamaaumuyeckas — O0enKu-GpepPMEHTHl YCKOPAIT XUMHUYECKUE pPeak-
nuu (HampuMep, TPUIICUH KaTaJu3upyeT TUAPOIU3 GeJTKOB);

= JeuzamenbHas — COKPATUTEJIbHBLIE 0EJKM 00€CIeUMBAIOT ABUMKEHUA,
usMeHeHune (GopMBI KJETOK opraHmsma (HampuMmep, MUO3WH, aKTHUH
00pasyoT MuoGuOPUIILI);

* mpaHncnopmuas — GeJKM MOTYT CBA3LIBATH M TPAHCIOPTUPOBATH He-
OpraHWYeCcKUe U OPraHWYecKHe COeAMHeHUus (HanmpuMep, reMOTJIOOWH
nepenocut O, B KPOBU MO3BOHOYHBIX, MUOTJIOONH nepeHocuT O, B MBIIII-
1ax, remornuanud nepenocuT O, B KPOBU T'OJIOBOHOTHX MOJLIIOCKOB);

*  3awumHas — 0eJKU 3aIUIIAIOT OT TIOBPEXKIEeHUi, aHTUTEHOB U T. A.
(HampuMep, aHTHUTeJa WHAKTUBUPYIOT UYsKepOAHbIe OelKH, (puOpUHo-
TeH ABJIAETCS MPEAIeCTBEeHHUKOM (prbprHa Ipu CBEPTHIBAHUN KPOBU);

"  pezynamopHasn — OeJKY PeryJUPYIOT aKTUBHOCTH 00OMEHA BeIrecTB (Ha-
mpuMep, TOPMOHBI MHCYJIWH, TJIIOKArOH PeryJaupyloT oOMeH TJIIOKO3bI,
COMAaTOTPONUH SBJIAETCA TOPMOHOM POCTa);

"  JHepzemuuecKasa — IPU PACIIEIIEHUN 0eJIKOB B KJIETKAaX BBEICBOOOKA-
ercs sueprus (1 r = 17,2 xI:x);

"  CuzZHanbHAA — eCTh OeJIKU, KOTOPbIE MOTYT U3MEHSTH CBOIO CTPYKTYDPY
IIOJ, BO3JeHCTBUEM ONpPeAeJEéHHBIX (haKTOPOB U IepefaBaTh BO3HUKAIO-
1I[1e CUTHAJBI (HallpuMep, POJOIICUH — 3PUTEIbHBIM IUTMEHT);

*  3anacarwas — GeJIKU MOT'YT OTKJAABIBATHCA NIPO 3aIac M CIYKUTH
UCTOYHMKOM Ba’KHBIX COeJUHEHHUI (HampuMep, SAUYHBIN albOyMUH B
KayecTBe MCTOUYHMKA BOABI, Ka3zenH — OEJIOK MOJIOKA);

*  numamenvHas — eCcTh OEJIKM, KOTOPbIe MOTPEOIAIOT OPraHU3MbI (HAIPH-
Mep, KaszenH — 0eJIOK MOJIOKA /I MUTAHUS MAJBIIITEH MIEKOTUTAIONINX).
Cy1iiecTByeT MHOTO GEJTKOB, KOTOPBIE PACIITUPSAIOT IepeuncaeHHbIe QYyHK-

muu 6esKOB. BelKoByI0 IIpUpPOAYy MMEIOT HEKOTOPhle aHTUOMOTUKM, SIObI

3Mell M TayKoB, OaKTepuaJibHbIE TOKCUHBI. Y HEKOTOPBIX ApPKTUYECKUX
pBIO B KPOBU €CTh 0€JIOK, BBIMIOJHAMIOINUN (PYHKINKY aHTA(PHU3a: OH He JAET

KPOBHU STUX JKUBOTHBIX 3aMeP3aTh.



WTak, pasHoobpasve 6enkoB onpegenseT 1 pasHoobpasme ux GyHKLUNA
B XKM3HEeAeATeNIbHOCTM OPraHM3MOB.

@ DEATEJIbHOCTb
W' ' MPAKTUYMECKAA PABOTA N2 1 (A)
PeuweHue 351eMeHMapHeIX ynpa<HeHuti no cmpykmype 6esnkoe
IMeas: hopMUpOBaTHL YMEHUE PEIIaTh 3JIeMeHTapHbIe YIPAKHEHUA 110 MO-
JIEKYJISIPHOM OMOJIOTHUH.
Y70 HY>KHO NOMHUTb 1A peLIeHNA yNpaXKHEeHNI

= OrHocuTeJbHAsA MOJEKyJsapHas Macca (M,) OelKOB u3MepAeTCS B
aTOMHBIX eIUHHUIIAX Macchl (a. e. M.) wiau gaabroHax ([a)
= OrHOcuUTeJbHaAs MOJIEKYJAPHAA Macca aMuHOKKUCJIOTHI — 100 a. e. M.

Yupaxuenue 1. MosekyaapHas Macca 0Oelka KaTajgasbl —
224000 a.e.m. CKOJIbKO aMUHOKKCJIOTHBIX OCTATKOB B 3TON MOJEKYyJe?
CKOJIbKO HEeOTUAHBIX CBA3EH MEKIy aMUHOKMCJIOTAME 00PasyioT Ielb?

Yupaxaenue 2. MoJieKyJaapHasa Macca MHCYJHHA (TOPMOHA MHOIKEY-
IouHOI »KeJsie3bl) uMmeeT 5 610 a. e. M. CKOJIBKO aMUHO- 1 KapOOKCUJIBLHBIX
(PYHKIIMOHAIBHBIX T'PYII BXOIUT B €r0 COCTAaB.

Yupaxuenue 3. Onpenennre MOJEKYJIAPHYIO Maccy OeKa JIu301uMa, B
cocTaB KoToporo BxoauT 130 aMHHOKUCJIOT.

Yupa:xuenue 4. MosekyasapHasa Macca remorsobuta paBHa 68 660 [a.
Bcero B cocraB (Bcex 4 cy0benuHull remoryiobuna) sxogutr 602 aMuHOKUC-
Jgorel. OmpenennTe MOJIEKYIAPHYIO Maccy rema.

Yupaxuenue 5. I'emorsiobmu KpoBu uenoBeka coxep:xxur 0,34 %
sxkenesa. OmpemennTe MUHMMAJLHYI0O MacCy MOJEKYJbI TI'€MOTJIOOu-
Ha (MOJEKYJAPHYIO Maccy OelKa MOMKHO OIpeleauTh 1o QopmyJe:
M =100 x a / 6, roe M — MOJIeKyJaspHAsd Macca 0ejiKa; @ — aTOMHAas WA
MOJIEKYJIIPHAA Macca KOMIIOHEHTOB; 0 — HPOIEHTHBIN COCTAB KOMIIOHEHTA).

Yupaxuenue 6. Kapboanruapasa — 3To (hepMeHT, ¢ IOMOIIILI0 KOTOPOI'0
oOpasyeTcs yIJIeKHUCIBIH ra3 B Mporeccax TKAHEeBOro AbIXxaHuA. MoJeKyabl
depmenTa cogepsxar 0,23 % muaka. Onpemenure MOJEKYJIAPHYIO MAacCCy
KapO0oaHTUIPAa3EI.

<! OTHOLEHME

- R ——

IIpuBeguTe IpUMepHl MUIIEBBIX IPOAYKTOB, COAEDKAIIUX OEIKH.
VYraxxkure sHaueHue 0eJIKOB B opranusme uejgoBeKka. CresaiiTe BbI-
BOJZl 0 HEOOXOIUMOCTH YIIOTPEOJeHN YeTIOBEKOM GEJTKOBBIX MUIIEBBIX IIPO-
IYKTOB.

P

. PE3YJIbTAT

OueHka 3apgaHua anNA cCamOKOHTponsA

1. Y7o Takoe 6enkmn? 2. Yto Takoe aMMHOKNCNOTbI? 3. Ha3oBuWTE CTPYKTYPHbIE YPOBHU
1-6 | opraHusauum 6enkoB 4. Yto Takoe geHaTypauua n peHaTypauua? 5. Hasosute cBa-
3w, CTabunusmpyowme cTpykTypy 6enkos. 6. HazoBuTte 0CHOBHble GyHKLMN 6enKkoB.
7. KakoBbl 0cobeHHOCTW cTpoeHusa 6enkos? 8. KakoBa CTpPyKTypHas opraHvsauus
6enkoB? 9. KakoBa posib 6e/IKOB B XM3HeAeATeIbHOCTU OPraHn3moB?

7-9

10-12 | 10. OT yero 3aBucKT 6eckoHeuHoe pasHoo6pasve 6enkos?

§ 8. befku, Nx opraHnsaumna n GyHKLUmM
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HykneuHoegble KUC/1ombl - 3mo coeduHeHus, coeduHsAwue npowsioe ¢ Gyoyuwjum.
[Jlemckas sHUuKIoneous

§9. HYKJIEMHOBbDIE KUCJ1OTbI

OcHoOBHble NOHATNA N KntoueBble TepMmuHbl: HYKJIEMHOBBIE KUCJIOThI.
Hykneotungbl.

Bcnomuute!  YTO Takoe Guononumepbl i MOHOMEpPDI?

3HaKoMbTecb!

25 ampena 1953 r. cumraeTcAa AHEM pPOKIE-
HUS MOJEeKYJIAPHOH OMOJIOTHMH, IIOCKOJBKY B 39TOT
IeHb B :KypHase Nature Oblaa OmyOJMKOBaHA CTATHA
Hnceiimeca Yomcona n @psncuca Kpuka c onucanu-
€M CO3JAHHOUW MO/ IIPOCTPAHCTBEHHON CTPYKTYPHI
OHEK. Ogao M3 BeIWYaMIINX OTKPBITHI UYejioBeuecTBa
OBLIO CIOeJlaHO TaK, YTO HEBO3MOMKHO OIPEeIenTh,
KaKoli HayKe 5TO OTKPBLITHE IIPUHAAJIEKUT, — TaK Tec-
HO IIepeIlIeJUCh B HEM XUMUA, (PU3UKA U OMOJOTHA.

g—m COAEPXAHUE
Dl KakoBbl 0C06€HHOCTUN HYKNeNHOBbIX KNCNOoT?

B :XuBOM opranmsMe eCThb XUMHUUECKNE COeINHEHNS, IpeIHa3HAUeHHbIe
I COXPaHEHWs HACJIEACTBEeHHON wuHpopMamuu. ITO 0e30KCUpuboHy-
kaeunosble kucaomsl (JIHK). OHu He TOIBKO COXpaHAIT WHMOPMAIIUIO
BHYTPpM OpTaHW3Ma, HO U II€PeJalOT €€ CJeAyIoIleMy IOKOJEeHUIO.
B kieTkax opraHmaMa ecTb U COeAUWHEHUS, KOTOPhIe 5Ty MHMOPMAIIUIO pe-
aJu3yIOT B OIpeJeséHHbIe OeaKU. ITO pubonykaeurnossie kucaiomu (PHE).

HykjaenHOBBIE KHCJIOTHI OBIIM OTKPBITHI IIBEHIIAPCKUM XUMUKOM
®. Mumriepom B cocTaBe fAnep JeHKomuToB B 1869 r., oTKyma M MPOUCXO-
IuT uX HasBaHue (OT JaT. nucleus — Aapo). ITo Hanmboee BHICOKOMOJIEKY-
JIAPHBIE BEIeCTBa B KJIETKE, UX Macca AOCTUraeT HECKOJIbKUX MUJIINOHOB.
Tloz:ke XMMHKU YCTAHOBUJIN, UTO HYKJEWHOBBIE KWCJIOTHI WMEIOT BU[
Hepa3BEeTBJIEHHOH e, 00pPa30BaHHON U3 HYK.JIeomudos.

Hykneotunslr — opzanuueckue coeOuHeHUs, MOLEKYAbL KOMOPbLX
cOCMoAm u3 a30Mucmozo OCHOBAHUA, MOHOCAXAPUOIA U OCMAMKO8 OpPMo-
gocpamnoit kucaomot (un. 17). B coctaB MOJIEKyJ HYKJEOTUAOB BXOJAT:
1) asormcroe (azoTcomep:kaiiiee) ocHoBaHue (A — amgeHuH, I' — TyaHuH,
T — rumuH, I — murosun unu ¥ — ypamui); 2) ocraTok neaTossl (P — pubosa
unu JI — mesoxcupumb03a) m OpPTO-
docharnaa wruciaora. HyKiIeoTumbl
XOPOIII0 PACTBOPUMBEI B BOJZE, IIPO-
SIBJISIIOT CBOYICTBA KMCJOT, TaK Kak
comep:kar optTodochaTHYIO KUCJIO-
Ty, a OJaromaps asoTCOAepP:KAIUuM
OCHOBAaHUAM — OCHOBHBIE CBOIiCTBA.
N wumeHHO B5TM CBOMCTBa, COOTHO-

OpTodocdaTHbIi OCTaTOK

Pn6osa

IIeHNe U IIOCJIEeI0BATEIbHOCTh pac-
MOJIOKEHUSI  HYKJEOTHIOB, IIPO-
CTPAHCTBEHHAS CTPYKTypPa MOJIEKY.JI

(me3okcnpr6o3a)

Wn. 17. CrpykTypHaa ¢opmyna Hykneotuaa



OIPENEJIAIOT CBOMCTBA M (PYHKIUM HYKJIEWMHOBBIX Kucjaor. OpraHusMbl
Pa3HBIX BUJOB OTJHMUYAIOTCA MeEXKIy coboil, Tak Kak MmoJsekyabl [JHK mux
KJIETOK WMMEIOT DAa3HYI0 II0CJIeN0BATEIbHOCTh HYKJEOTUAOB, W COOTBET-
CTBEHHO, COZEPIKaT PasHYI0 HACJIENCTBEHHYIO MH(pOPMAIIUIO.

Wtak, HYKJIEMHOBBIE KACJIOTbI — cnoXHble BbICOKOMOMNEKYAPHble
6rononmepbl, 06pasoBaHHbIe 13 HYKNeOTUOOB, KOTOPble BO BCEX
AKUBbIX OpraHM3max BbIMOJIHAIOT POJiIb XpaHEHWA, Nepenavn n peannsalnn
HacnedcTBeHHOW UHPOopMaLnN.

KakoBbl oco6eHHocTu JHK?

Kaxum oOpasom AauHHas HepasBeTBIEHHAS
nens [IHK KogupyeT BCIO HACJIEICTBEHHYIO WMH-
dopmarnuio opranusma? Kak sra mHpopMaius
mepesaéTcss OT OZHOTO IOKOJIEHUS CJeAYIoIe-
my? A Kak 5T AJIUHHBIE NN PACIIOJIOKEHEI B
MUKpOcKonudyeckoM saape? OTBeT Ha 9TU U APY-
e TOMOOHBIE BOIPOCHI COAEP:KUT MTPOCTPAH-
crBenHad crpykrypa [IHK. Cornacmo mopenu,
cosgaunoit [I:x. Yorcomnom u ®. Kpurkom, mo-
aexyaa I[ITHK cocrouT m3 AByX Iemeil um CBEP-
HyTa B CIOHUpPaJib, KOTOpPadA XapaKTepUu3yeTcs
TakuMu napamerpamu. Cuupanb ABISETCS IIpa-
BO3aKPYUYEHHOI, PACCTOSHUE MeXKIy HYKJeo-
tugaMu (MM JIWHA HYKJEOTHIA) COCTABJISET
0,34 mwm, mar cnupanu — 3,4 HM ¥ COIEPXKUT  Wn. 18. CTpoeHue 1 pasmepbi
10 map HYKJIEOTHUIOB, JUaMeTp cuupaau (2 Hm) monekynbl AHK
OAMHAKOB 1O Bcell anuue (un. 18).

Croupanp moneryabsl JJHK cocrout us
Ie30KCUPUOOHYKJIEOTHIOB, B 00pa3oBaHUA
KOTOPHIX TPUHUMAIOT yYacThe: as3oTH-
CThble OCHOBAHUS aNeHWH, TUMWH, I'YaHWH
U IUTO3WH, MOHOCAXapul Ae30KCUPUO03bI
U OCTaTKM oprodocdaTHON KUCJIOTHI.
Mounomepst JHK nenarca zHa 4 Tumna: aje-
HUJIOBblE, TUMHUIUJIOBLIE, T'yaHUJOBBIE U
nurtuauiaoBsie. HyKaeoTuasl B 04HON menu
COeIMHEHbI TMPOYHBIMU KOBAJEHTHBIMU

(bochommacTepHBEIME) CBA3IMU, a HYKJIEO- Vn. 19. CTpoeHvie 1 cBA3M B Mose-
TUALI U3 PA3HBIX Iiemei B mosekyaax [THK Kyne 1HK (mexpy apeHwioBbimm
COeqUHAIOTCA MeKIy co00Ii IoCpeacTBOM 1 TUMUAUNIOBBIMU HYKneoTnAaMn

06pasyloTca fBe BOJOPOAHbIE CBA3Y,
a MeXpy ryaHunoBbIMW U LUTUANO-
BbIMY — TPV BOLOPOAHbIE CBA3N)

BOJJOPOJHBIX CBfA3EH HA OCHOBE NIPUHIIH-
ma komimeMmeHtapaoctu (A = T, T' = 1)
(un. 19). Bnarogapa sromy nenu [[HK mo-
TYT CIAYKUTh MaTpuIileil 1ja obpasoBaHusa HOBBIX Iiemneil. IIpoyecc camoydso-
enusa /THK, komopbLil o6ecneyugaem mouHoe KONUPOBAHUE HACLEOCMBEHHOIL
uHpopmayuu u nepedauy eé u3 NOKOJLEHUS 8 NOKOJEHUE, HA3bLBACTCS PEILIN-
Kanuen (ot aHri. replication — xomupoBauue) (un. 20). MexaHu3M peru-
Kalluy MPOUCXOAUT C BBICOKOI TOUHOCTHIO, HO MHOT/A CAYYAIOTCSA OIIUOKH.
Monexyast [THK cmoco6HBI K uCIpaBJIeHWI0 HapyIleHuii. Penapayus

§ 9. HyknenHoBble KUC/OTbI
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(or aura. DNA repair — «pemout» [JHK) — coBokrym-
HOCTb IIPOIIECCOB, C IIOMOIIbIO KOTOPBIX HCIIPABJIAIOT-
cAd TOBPEXKIEHUS MOJIeKyJ. EIné omZHMM CBOMCTBOM
OHK aBnaerca cmocobHOCTE K JenHamypauyuu (morepe
mosekysoii [IHK cnupasibHON CTPYKTYPBI BCJENCTBUE
paspbiBa BOZOPOSHBIX CBA3€H MeXKAYy KOMILIEMEHTap-
HBIMU a30THUCTBIMU OCHOBAHUAMU) U PEHAMYPAUUU
(BOCCTAHOBJIEHUIO ABYCIMPAJIBLHON CTPYKTYPHI GJiaroga-
Pf YCTAHOBJIEHUIO BOJOPOSHBIX CBA3eH Mexay Komme- /. 20. Pennukauus
MEHTApPHBIMU a30TUCTHIMU OCHOBAHUAMM). AHK

Utak, AESOKCUPUBOHYKJIEMHOBAA KUCJIOTA (OHK) — HyknenHoBas
KWCNOTa, B KOTOPOW MOHOMEpPamMU ABMAIOTCA Je30KCMPUOOHYKNeoTHADI;
CTPYKTypa — ABOVIHAA Cnupasb; OCHOBHble CBOWCTBA — pPeMnKaLms,
penapauus, JeHaTypauma 1 peHaTypauus.

Yem n nouemy PHK otnuuaerca or HK?

HacnencrBennaa uudopmarnusa xpauutrcsa B [[HK. Pouas mocpegHUKOB
B mepegaue sToit maHbopmaruu ot JHK K pubocomam ansa e€é peanusanuu
peinosusAioT PHK. «Bsaumooruomenusi» [THK, PHK u GeikoB B MOJIEKY-
JSPHOU Oumosioruu npeactasasior B Buae cxembl: [[HK — PHK — Gesox.

s cunTesa Oenka mHpoOpManusa ¢ ompeneaéHHbBIX yduacTKoB JHEK,
Ha3bIBa€MBIX 2eHaMU, TiepenucbiBaeTca Ha PHK. 9T HyKJIeuHOBBIE KUC-
aotel oranyatTea or [JHK Kak mo XuMuuecKoOMy COCTaBy, Tak U MO (PyHK-
nuam. PHE cocrour us pubonyxneomudos, B 00pasoBaHWU KOTOPHIX
YYaCTBYIOT a30THUCThIEe OCHOBAHWSA aJeHWH, I'YaHWUH, IIUTO3UH U YpayuJ,
MOHOcaxapuzx pubos3a m octaTKu opTodochaTHON KUCJIOTHI. BBIAENA0T
4 Tuma pubOHYKJIEOTHAOB (aIeHWJIOBLIE, YPUIUJIOBLIE, T'YaHUJOBLIE U
IUTUANIIOBEIE), KOTOPbIE O0BbEAMHAITCA B OQUHAPHYIO I[€Nb C IIOMOII[BIO
KOBAJIEHTHBIX CBA3EH.

Taxkum obpasom, mosekyasl PHK otrawuatorca or JHK psamom mpu-
3HakoB: a) yrameBogom PHEK saBiserca puboza; 6) PHK nHe comep:kur
THMUHA, ero MecTo 3anuMaetr ypanui; B) PHK asnaerca omsomenoyeunoi
mosekryaoii. Kpome Toro, PHK Bcerga nmeioT MeHbIINE AJIUHY U MOJIEKYJIAP-
HYI0 Maccy, IOCKOJIBKY SBJISIOTCS

KONMAMU OTAENbHBIX yuacTKoB [[HK UvtosnH m .. AsoTuc LnTosuH m
: Tble OC- g :
(ua. 21). & oS @
Ha [HK cunresupyiooTcsa He- [YaHwH g lyaHnH g
ckosapko BuzoB PHK: 1) madopma- TAF e A
] apbl !
nuoHHble (MPHK); 2) TpaHcnopTHBIe AAeHuH OCHOBa- AneHuH g
(rPHK); 3) pubocomurie (pPHE). rip AL ’T,f:’
Nupopmamuonnsie PHK mepemuchl- Ypaunn m ) TumnH |
BAIOT W IIEPEHOCAT WH(MOPMAIIUIO O lf:‘ MeHT030- g "o
. - .__ H
IePBUYHON CTPYKTYpe OLpefetéH- Asomictoe §eopochatnafereg asorcrbie
OCHOBaHWA cnupanb OCHOBaHUA
HOro Oenxka K pubdbocomam. Tpamc- PHK IHK
PHK OHK
moptaeie PHK mpucoeguusaioT u PuGOHY- [lesokcu-
TPAHCIOPTUPYIOT K pubocomam KfenHoBasA PUGOHYKenHoBaA
AMUHOKHCJIOTHI, U3 KOTOPBIX BTOT Kncnora Kucnora
Oesok  obpasyercda. Pu6GocoMmHbIe Nn. 21. OcobeHHOCT CTPOEHUA 1
PHEK o6pasyioT caMu pubOCOMEIL. cTpykTypbl PHK 1 IHK



Ntak, PUBOHYKJIEMHOBbBIE KUCJIOTbI - 310 6riononmepHbie
MOJIEKYJIbl, KOTOpble MOCTPOEHbI U3 PUOGOHYKIEOTUAOB 1 obecneynBaoT
peanv3auuio HacleqcTBEHHOM UHPOPMaLUN B BUAE MONEKYN GeNKoB.

DEATENIbHOCTb CPABHUTEJIbHAA XAPAKTEPUCTUKA
)/;'9 3apaHue Ha conocTaBnieHne AHK W PHK
' C moMoIpi0 TaOJHUIEI CPaB- MpusHak AHK PHK
aute JTHK u PHK B paGoueii Terpagu | MoHomepbl
1 copMyIupyiiTe BBIBOA O mpuuymHax | COCTaB

Pas3IuUnid. HyKNeoTnaoB
MpakTnyeckas pa6ora N2 1 (b) CTPYVKTypa
PeweHue 3nemeHmapHuIX ynpaxHenuti | CBOACT82
OyHKUMM

no cmpyKkmype HyK/1euHo8bix Kucjiom
ens: hopmupoBaTs yMeHMEe PENIeHNUA SJIEMEHTAPHBIX YIIPAXKHEHUH 110 MOJIe-
KyJaApHOII 0MOJOTHH.

g pemeHus 3amay 9TOTO THUIIA HYKHO IIOMHUTbH, YTO IJINHA HYKJEOTHIA
pasua 0,34 HM; MoJeKyJIApPHAS Macca HyKJeoTuna — 345 a. e. M.

IIpaBusio Yapradda (1950): xkoruwecmeo adenunogvix HyKIeomudos 6 mo-
aexyne JHE pasno uucay mumudunosvix (A = T), a eyanunogvix — uuciy
yumudunogwvix (I' = II).

Yupasxkuenue 1. B pparmente ogmoit nenu moseryisl JHK HyKIeoTums pacio-
JoxkeHsb! B Takoil nocnexoBarenbuoctu: TTT ATTI ATIT I'TA AAT IIT'A. ITocrpotite
cxemy asyxnemnoueunon [JTHK. Ompenenure aimHy 1 Maccy aToro parMeHTa.

Yupaxuenue 2. @parmenr mosekyasl PHE cocrour ms 37 HyKJI€OTHIOB.
Kaxkosa ero gimaa?

Yupaxuenue 3. Kaxosa mauma monekyasl pparmenta [IHK, cocrosimero
u3 270 mykieoTumoB?

Yupaxuenue 4. @parment moiaekyasl JHK comepsxur 560 TuMuInIoBeIx
HyKJeoTun0B (28 % obIero Konuuectsa). Ompegennre KOIUMYECTBO B TaHHOM
¢dparmenTe afeHUJIOBBIX, I'YAHUJIOBBIX U IIUTUIUIOBBIX HYKJIEOTHUIOB.

OTHOLWEHUE

L Vo
#? Meron pentreHocTpyKTypHOro amasusa mnomor [l. Yorcony wu
®. Kpuky nmoayunts B 1962 r. HobGeseBckyio npemuoo mo ¢Gusu-
OJIOTMY ¥ MeAWIIMHE 3a OTKPBITHME IpocTpaHCcTBeHHO# cTpyKTyphl [THEK.
B strom ke rony I:x. Kenapio u M. Ilepyrir nonyunan HoGeneBcKyio Impe-
MUIO TI0 XVMMWUU 3a OIpefiejieHNe TPEXMEPHOH CTPYKTYPHI OEJIKOB, BBI-
IIOJTHEHHOE TaK:Ke MEeTOJOM PEeHTTreHOCTPYKTYPHOrO aHa u3a. B uém ke
CYIITHOCTD aToro MeTona? KakoBo HayuHoe 3HaueHMe OTKPBLITUA IIPOCTPAH-
cTBeHHOU cTpyKTypsl THK?

! PE3YJIbTAT

OueHKa 3agaHunA ANa CaMOKOHTpoOnA

1. Yto TaKoe HyKknenHoBble KUCNOoTbI? 2. YTo Takoe HyKneotunapl? 3. Kakune Hykneotu-
1-6 | obl o6pasytoT AHK? 4. KakoBa ponb [JHK B kneTkax? 5. Yto Takoe PHK? 6. HazoBuTe
Buabl PHK.

7. KakoBbl 0CO6eHHOCTY HYKNenHOBbIX KcnoT? 8. KakoBbl ocobeHHocTn IHK? 9. Yem
1 noyemy PHK otnnyaetca ot AHK?

10-12 | 10. KakoBbl npuumnHbI cxofacTea 1 pasnuunin JHK n PHK?

§ 9. HyKneMHoBble KNC/OTbI

39




Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI

40

DHepaus - 3mo ee4yHoe socxuuwjeHue!
Y. bnelik

§ 10. MOJIEKYNAPHbIVN YPOBEHb OPTAHU3ALIUU XXU3HUN

OCHOBHbIe NOHATUNA N KiloyeBble TepMuHbl: MOJIEKYJIAPHbIA YPOBEHD.
ApeHo3unHTpudocpatHasa kucnora (ATD). DepmeHTbI.

BcnomHuTe!

YT1o Takoe bronornyeckmne cMcTembl?

3anomHure!

JdHeprusda (0T Tped. IHEP2OC — HEATENhb-
HBIIT) — 9TO (PUBMUIECKAI BeIUUNHA, OOIIAA KO-  %.-ii.~
YeCTBEHHAA Mepa OIBUMXKEHUA U BSaHMOI[eIZCTBHH r

BcexX BUIOB MmarTepuu. IloHATue sHeprum oObe- "
OUHSET BCe ABJEHUS IIPUPOABI B OJHO IIEJIOE. F o
OHO cBA3aHO CO CIOCOGHOCTBIO (PHBUUECKOTO ¢

4

TeJla WJIK CHUCTEMBI BBHINOJHATL ONPEIeIEHHYIO
pa6oty. Ilpu sTOM TeJio MM CUCTEMA YaCTUYHO
TepsaeT SHEePTUIo.

8 :ém COAEPXXAHUE

" Kak o6ecneumsatorcs €AVHCTBO U NOCTOAHCTBO XNIMNYECKOro
cocTtaBa Knetku?

MOJIERY JIAPHBIA YPOBEHD KM3HU — smo yposenv opzanusayuiL,
c80ilcmaa Komopozo onpedeisomes XUMULeCKUMU dJeMeHmamu U MOJeKy-
AAMU U UX Yuacmuem 8 npouyeccax npeodpa3o8arHus sHepzul, 8euecms u
unpopmayuu. A TOOAEPKAHUA YIIOPALOUEHHOCTH XUMUYECKOI'0 COCTABA
B U3MEHSAIOIINXCH YCIOBUAX CYIECTBOBAHUA KJIETKAM HEOOXOAMMO Helpe-
PBIBHOE IIOIIOJIHEHNE JHep2uu n3BHEe. VICTOUHUKOM 9TON SHEPIUU SIBJIAETCS
CBeT IJIA KJIETOK aBTOTPO(MOB UM XMMUUYECKAS SHEPTUsA OPTaHUUECKUX CO-
eIUHEeHUN I KJIETOK reTepoTpodoB. IepBolil 3aKOH TEPMOANHAMUKYI YKa-
3BIBAET HA TO, UTO IHeP2Us He Moxcem Oblmb HU c030aHA, HU YHUUMONCEHA,
OHa AUWDb nepexodum u3 00HOU opmyuL 6 Opyzyro. Hampumep, B pacTUTEb-
HBIX KJIETKAX CBETOBAsl 9HEPrus IPEBPAIllaeTCA B XMMUUYECKYI0 DHEPIHUio
CBA3EH I'JIIOKO3bI, B KJETKAX KUBOTHBIX XUMHUUYECKAS SHEPTUsA YIJIEBOIOB

mpeBpalnaeTca B MEXaHUUECKYIO 9HEep- T LT e T
ruio ABM:KeHUsA. Bo Bpemsa mpeobpaso- OpraHM3aLuM XKNzHM
BaHUA SHEPTUH B KJIETKAaX KaKas-To eé CrpyKTypHan OyHKUMOHANbHAA
YacTh yTPAuYUBAETCA B BUIE TEILIOTHI. YNOPAAOUEHHOCTb | YNOPAROUEHHOCTS
Bce oTu mpeoOpasoBaHmsA SHEPruu
. . 1. dnemeHTapHble 1. Mpoueccobl
COCTaBJIAIOT €€ PHEePreTUYeCcKuil 00MeH. cocTaBnAoLME: npespaLeHns
Bo BpeMsaA sHepreTHUecKoro ooMeHa - OpraHoreHsr; SHeprn
SHEPrus WCIOJb3yeTCA MOJs IIpeBpa- - Makpo3nemeHTbl; | 2. Mpouecch
HIeHUA 6eujecme:. CUHTE3a CJIIOMKHBIX - MUKDOSNIEMEHTDI npespatyeHmna
MOJIEKYJ U3 IIPOCTHIX, oOpasoBamms |2- MOnekynapHbie 5 lf_’lemeCTB
cocTaBasoWme: . Mpoueccob
0COOBIX  DHEPTETHUUYECKUX  COeIurHe- u pou
o - HeopraHn4yeckmne npespaweHnA
HUN ¢ MaKpOSPTUUYECKUMU CBA3AMU MoreKynb; MHGOpMaLI
u 1. n. Biparogaps sHeprum KJeTKa - OpraHnueckme
OCYITIECTBJIIET ¥  IIpeo0pasoBaHUs MONIEKY b




UH@GOpMayuu: BOCIPUHUMAET CEHCOPHYIO NH(pOpMANIO N3BHE, IOJAET UH-
dopMaTHUBHBIE CHUTHAJBI IJIA APYTUX KJETOK, MepeHaéT HacJeJICTBEHHYIO
nHGOPMAIIHIO CIAEAYIONIEMY TOKOJEHUIO KJIETOK. OTU MIPUMEDPHI CBUAETEIhb-
CTBYIOT O TOM, UTO MPe0Opa30BaHUA HEPTUU IPOUCXOAAT OJHOBPEMEHHO C
mpeo6pa3oBAHUSIMHU BEIeCTB U MHMOPMAIIUHU.

WTaK, eAMHCTBO 1 NOCTOAHCTBO COCTAaBAIOLMX MOJIEKYNAPHOIO YPOBHA
obecneunBaeTcs TPUELMHBIM MOTOKOM SHEPrK, BELWECTB 1 MHGopMaLmn.

Kak ctpoeHune ATO cBszaHO c eé pyHKunamn?

Anenosuntpudocharnaa kuciaora (ATD) — opzanuueckoe coedurenue,
ABNAIOULEECS YHUBEPCANbHUIM XUMUYECKUM AKKYMYJIAMOPOM IHEPZUU 6
kaemkxe. Monerkyna AT® apisercsa HYKJIEOTUAOM, COCTOAIIUM U3 adeHU-
Ha, puOO3LI U TPEX OCTATKOB opTodocharHoit Kucaorsl. Ilpu rugposuTu-
yecKkoM orieryieHun GocharHoi rpynnskl oT AT® BbICBOOOKIaETCA OKOJIO
40 xll»x smepruum u obpasyercsa AP (ameHosmHaudochaTHad KHUCIOTA)
(un. 22). Korma e OT MOJIEKYJIBI

AT oriennsaiooTea g8a oprodocdar- — ATO —/;—ﬁ

HBIX OCTaTKa, To obOpasyerca AM®D

(0]
(amenosumEMOHO(DOChATHAA KHUCIOTA) agg;';:ge G}o;q‘,}
u BbICBOOOXKAaeTcaA okoso 80 KK oo i JHZO*

OH OH
(0)

sHepruu. AT® obpasyercsa 3a CUér

SHEPTUU, BBIIEIAEMON IIPU OKUCJIE- VT

HUY BeIeCTB B IUTOILIa3Me KJETOK, _’Siﬁlﬂiﬂﬁ.ee@‘m @’OH o
MI/I’I‘OXOH/IPI/IHX, a BO BpeMdA (POTOCUH- \ ALO H,

Tesa — eIllé U B XJOPOILIACTaX.

Wcnonbzopanue ATP 3aBucutr or Wn. 22. Cxema ruaponnsa ATO
SHEPTeTUUYECKUX ITOTPedHOCTeN KJie-

ToK. TaK, B COCTOSIHIU MMOKOA y 4YesjoBeKa pacnazaercsa 28 r AT® B 1 mum,
a pu pusuveckoil Harpyske pacxonx AT® mocruraer 500 r B 1 muH.

B ob6patHoM mpoiiecce, mpu obpasoBanuu AT® uz AP uau AMD u
HeopraHu4YecKoro gocdara, sHEPrus aKKyMYJUPYETCSI B BHICOKOSHEPreTH-
YeCKUX MaKPOIPTUUECKUX CBA3AX, KOTOPHIE BOBHUKAIOT MEKAY OCTATKAMU
oprodocharHoii Kucaorbl. Mosekyabl AT® o0pasyooTcsa B KHCIOPOIHBIX
(aspo0HBIX) M GECKUCJIOPOAHBIX (aHA’POOHBIX) ycaoBuAx. IIpoiiecchl pac-
memaenusa u oopasoBanusa AT® mpoucxXomAT IIOCTOSHHO B COOTBETCTBUU
€O CXeMOii:

40 40
AMO 2% ano X ato

WTak, ocHOBHasA (I)yHKLl,VIﬂ ATO - 310 JHepreTnyeckan, Tak Kak 3anacaet
B CBOMX MaKpO3prnyecknx CBA3AX 3Ha4nTesibHOE KONNYECTBO SHEPrunn.

KakoBo 3HaueHne ¢pepMeHTOB B KneTke?

YcTaHOBJIEHO, YTO (PEPMEHTHI UMEIOT OEeJKOBYIO IIPUPOAY, 00pPasyroT-
cs B KJIETKAX OPTraHM3MOB U CJYKAT KaTaau3aTOpaMU IPAKTUUYECKU BO
Bcex OmoxmMmuecKux peaknuax. Oriumuume GepMeHTOB OT XMMUYECKUX
KaTaJms3aTOPOB 3aKJUaeTcd B uUX conenupuuHocTH. Karkapiii Buj
(epMeHTa KaTaIU3UPyeT 0COOYI0 XUMUUECKYI0 peakuio. B mpupoge ects
u PHEK-dpepmeHTH, HasbiBaeMble pubosmMmamMu. VX cUMTalOT MEepBOHA-
YaJbHOU (hOPMOM OPTaHMUYECKUX KaTaJIn3aTOPOB, KOTOPHIE OLLIN 3aMeHe-

§ 10. MoneKynapHbIi ypOBEHb OPraHN3aLmny XKU3HN

4




Tema 1. XUMUNYECKNI COCTAB KNETKU U BUONOTMYECKUE MOJEKY/bI

4

HBI 6eJIKOBBIME (hepMeHTaMu B IIpoliecce sBoJonuu. Hayka o ¢epmenTax
HAa3BbIBAETCS IH3UMONO2UCH.
OO0muMu cBoiicTBaMu (PEPMEHTOB SIBJISIOTCS:

- HaJdu4iue QaKnmueHbvblX UeHmpos Cy6cTpar

(yYacTKM M3 HECKOJBbKUX aMWUHO- JECAYY
KHCJIOT, K KOTOPHIM IPUCOEIUHSI- Cy6cTpar
I0TCSI MOJIEKYJEL cy0OcTpara); Axtverplt

*  cneyuguuHocmb, Koropas ompe- P ‘

IessieTcss KOMILIEMEHTAPHBIM CO- s ' T 15 ' l
OTBETCTBUEM  MEMKIY  YYACTKOM OGepuenr  DepmeT-cy-  Depuent +
(bepmenTa M MOJIEKYJION cyOcTpaTa; CTPATHWA KOMMNIEKC  MPOAYKT

" 308UCUMOCbL AKMUBHOCMU OT
ompeaeéHHBIX  ycaoBuii  (pH,

TeMIEePaTypPhbl, JaBJIeHN, KOHIIeHTpanuu cyberpara u (hepMeHTOB);

"  KAMAJAUMUYHOCMb — YCKOPSIOT PeakIuh, HO CAaMMH IIPH STOM He
pacxoayoTcs;
*  8blCOKas OUO0N02UYeCKAS AKMUBHOCMb — IJIS PeaKIuil NCIOJIb3YIOTCA B

MAJILIX KOJIMYECTBAX;

*  ynpasasemocmos Oelicmeus MPOUCXOTUT TOJ BIUSHUEM OIPEeNeIEHHBIX
coeMHEHUN (peryaAaTopHble 0eJIKW, KaTUOHBI METAJJIOB).

Yaire Bcero (pepMeHTHI KIACCUPUIIMPYIOT II0 XUMUUYECKOMY COCTaBY Ha
IpoCThIe W CJOMKHBIe. IIpocmule (hepmeHmb. SABISAIOTCA OTHOKOMIIOHEHT-
HBIMHU, TO €CTh COZEepKaT GeJKOBYIO YacTh (HAIpuMep, aMUJIA3hl, JUIA3EI,
nporeassl). CroxcHble epMenmbl. — IBYXKOMIIOHEHTHBI, COCTOAT U3 aIlo-
(depmenTa (6eK0BOI yacTu) u KodakTopa (HebeJIKOBOII YacTu) (HalIpuMep,
Karainasa, JHK-moaumepasa).

DdepMeHTHBIE PeaKIuN JeJsaTca Ha aHaboamuecKue (peaKIuy CUHTEe3a)
¥ Kataboanueckue (peakIuy paclaza), a COBOKYIHOCTh BCeX 3THUX IIPOIieC-
COB B KMBOU CHCTEMe Ha3bIBAIOT MEeTa00JJ3MOM.

3HaueHnne (PePMEHTOB 3aKJIIUYAETCI B TOM, UTO OHM YBEJHUUYUBAIOT CKO-
POCTh XMMHUYECKUX PeaKIlnil B KJIeTKe, obeclieunBasa XUMUUYeCKNe IIpeBpa-
IeHUsI BEIleCTB BCJEACTBUE CHUIKEHUS dHepzuu axmusauyuu (sHepruwu,
Heo0X0AUMOM MOJIeKYJie, YTOOBI CTAaTh PEaKIIMOHHOCIIOCOOHOM).

Wtak, pepmeHTbl — BbicokocneymouuHble 6enku unu PHK-monekynbl,
KoTopble ABNATCA 6UONOrMYECKMMIN KaTann3aTopaMm peakunii B KeTKax.

@, AEATENbHOCTb

y Na6opatopHoe nccnepoBanue «<CBOVCTBA ®EPMEHTOB»
OGopymoBaHMe M MAaTepHAJbI: IPEeIMETHLIEe M IIOKPOBHBIE CTEKJIA, IIPO-

OMPKU, MUKPOCKOINELI, JIUCThS 3JIOJeM, MAKOTHL S0J0Ka, KYCOUKHU

CBIPOT'0 ¥ BapEHOro KapTodessi, CLIPOro M BapEHOr0 Msca, CTYIIKAa,

cBexxkuit 3 % -it pacreop H,0,, mucTuiinpoBanHas Boaa.

TeopeTnueckas yactb
Ilepoxcun Bomopoma (H,O, ) HaxkamiamBaeTCa B JKHBBIX KJIETKax B

pesyJbTaTe OKMCINTEIbHO-BOCCTAHOBUTEILHLIX mpoleccoB. OH OKashIBa-
eT TOKCHUYECKOe MefCTBHE Ha KU3HEAEeATeJbHOCTh KJETKH. ITOMY IIpe-
IATCTBYeT (PepMeHT Karajasa (IepoKCHIasa), KOTOPBIA KaTalu3upyer
pacimemnenune H,0, Ha Bogy u O,.

Mn. 23. MexaHun3m genctema pepmeHTOB




Xop pa6oTbi
1. HaroroBbTe MUKpOIpENapar JUCTKA 9JI0Jed ¥ PACCMOTPUTE €T0 MOJ MU-
KpockomoM. KamuuTe Ha mpeaMeTHOE CTEKJIO C OTHOM CTOPOHBI IMTOKPOB-
HOT'O CTEeKJIa PACTBOPOM IIEPOKCHUA BOJOPOJA, C APYTOM — OTTAHUTE BOLY
(unsTpoBasbHON Oymaroii. IIpocienure Mo MUKPOCKOIIOM 3a SIBJIEHUEM.
2. IlpuroroBbTe 7 MpOOMPOK M NMOMECTUTE B HUX YKas3aHHBIE 00BEKTHI. B
Kaxayio mpobupKy Kamaute 6—7 xamenb H,O, u mabatomaiiTe 3a nusMeHe-
HUAMU B IPOOUPKaxX. 3aHECUTe Pe3yJbTaThl B TA0IUIY.

1 2 3 4 5 6
MsakoTb Cbipoin BapéHbin Cbipoe Bapéroe MNepetépToe
Abnoka KapTodenb KapTtodenb MSCO MACO A610KO

3. Hror paboThI.
PelwieHne ynpaKHeHU

Yupaxuenue 1. CKOJbKO dHEPrUu
BBICBOOOXKZAETCA IIPM  PACIIeIIeHNN
5 monp AT® B AII® u 3 monp ATD B

N
. o I

o
| |

~0—P ~0-P-0-HC No N
0

|
HO—P
AM®P? I [
0] (o] H H
Yupaxkaenue 2. CKOIbKO I'pPaMMOB N h
AT® pgomxnHO pacmenutbes no AIlD, OH OH

IJIsT TOTO YTOOBI 00ECIeUYnTbh YMCTBEH-
HYI0 [OeSATeJIbHOCTh YYalllerocs Maccoi
40 xr B Teuenne 30 MUH IpU 3aTpaTax
sHepruu 6,3 KIxK/Kr/a?

*ﬂ OTHOLWIEHUE
«g IMuma gyemoBeka — 3TO MYyJbTHKOM-

MMOHEHTHBIA (aKTOP OKPYIKaIoIIei
cpennl, comep:karniuii 6oee 600 BerecTs, He-
00XOAMMBIX AJIsI HOPMAJLHOMN JKU3HEIeATehb-
HOoCcTH oprammama. Kakmoe m3 5THUX BeIleCTB
3aHNMAaeT OIIPeleIEHHOe MECTO B CJIOMHOM
MexXaHu3Me OMOXUMUYECKUX mpoiieccoB. IIpu-
MEHHUTEe IIOJIyYeHHbIe 3HAHUA U CHEeJIaliTe BbI-
BOJ O HEOOXOAMMOCTH YIIOTPEeOJeHWS UYeJIOBEKOM Pa3JIMYHBIX IIHINEBBIX
MIPOIYKTOB.

CrpykTypHasa ¢opmyna ATO
(xummnyeckaa popmyna — CioH16NsO13P3)

l PE3YJIbTAT

g

§ 10. MoneKynapHbIi ypOBEHb OPraHN3aLmny XKU3HN

OueHka 3apaHuna ANA camOKOHTponA

1. Y10 Takoe MONeKyNAPHbIA ypOBEHb OpraHn3aLum *usHu? 2. Yto aBnaetca BHeL-

1-6 HUMM WCTOYHUKAMM SHEpPrin AnA CywectBoBaHWA Knetku? 3. Yto Takoe ATO?
4.KakoBa ponb ATD B K1M3HefeATeNbHOCTU KNeToK? 5. YTo Takoe dpepmeHTbI? 6. Mpun-
BefuTe Npumepbl PpepMeHTOB.

7_9 7. Kak obecrneurBaloTcs €QUHCTBO M NMOCTOSIHCTBO XMMIMYECKOro COCTaBa KneTkn? 8. Kak
cTpoeHue ATO cBazaHo ¢ eé dyHKumamm? 9. KakoBo 3HaueHre GepMeHTOB B KneTke?

10-12 | 10. OnpegenvTte GakTOPbl, OT KOTOPbIX 3aBUCAT CBOMCTBA pEPMEHTOB. 23




0606weHmne Tembl 1. XMUMUYECKU COCTAB KJIETKU
N BUOJIOTMYECKWUE MOJIEKVYIJ1bI

EOJVHCTBO XMMUYECKOI'O COCTABA — 0CHOBHOI IIpU3HAK KUBO-
ro Ha MOJIEKYJIAPHOM YPoBHe. B cocTaB BceX JKUBBIX OPraHM3MOB BXOIAT Te
JKe XHMUUYeCKHe dJIEMeHThI, UTO MMEeIOTCSI U B HeKuBoul marepuu. OgHAKO
MX COOTHOIIIEHIE B KMBOM U HEKHBOM pasaudvHo. Kpome Toro, Bce KUBbBIE
OPraHu3Mbl COCTOAT U3 OMOMOJIEKYJ, KOTOPBIX HET B HEKHBOU IIpHUpOLeE.
910 OeJKU, JUIUIBI, YIJIeBOAbI, HYKJIeNHOBbIe KUCJIOTEI U AT® (mabn. 1).

Ta6nuua 1. OCOBEHHOCTU, PA3HOOBPA3UE N OYHKLINU

OCHOBHbIX XUMUYECKUX COEAUHEHUNI XKUBOTO

HasBaHue Oco6eHHOCTMN PasHoo6pa3ue QDyHKYUN
PactBoputenb n
Manble pa3mepbl Monekyn c peareHT, TenNo- n
NPOYHBbIMK KOBasIEHTHbIMY ’
P . CTpyKTypupoBaHHas OCMOperynaTop,
Bopa CBA3AMY; BOLOPOAHbIE CBA3N CBo6oaHas onopa 1 CPEeACTBo
MeXAy Monekynamu; Aunonb- TPAHCIOPTHPOBa-
HOCTb MOJIeKy”n
Y HYA, KOHpopMaTop
.. | PactBOpuMble (xnopuabl, P
[ T—— CyLecTByOT B XMBOM B TBEp- Cynb$aTbl, HATPATHY), Hepac- erynAaTopHas
— P [IOM COCTOAHUN WU B BUAe Y ! P +HEp TpaHcnopTtHaa
ra) Hye conn TBOpUMble (pocdaTbl, Kapbo-
= MNOHOB CrpouTtenbHan
< HaTbl, CUNKATbI)
<
o |. MoHocaxapuabl (pu6o3a,
o O6wan dopmyna — Cy,H2,0,, rn- | ge3okcnpr603a, rnoKosa, CrpouTentHas
= apodunbHble 1 rnapodobHble, | dpyKTo3a)
w DHepreTnyecKkas
= Vrnegonw | C1@BKNE N Hecnaakve, Kpu- II. Ancaxapupabl (nakTosa, caxa- NuTatenshas
5 A CTannMuYeckne N HEKPUCTaNn- | Po3a, ManbTo3a, MMKO3a) 3anacatowan
# yeckue, okucnaTtcsa go CO, u | Il Monucaxapugbl (Kpaxman, 3aLL|MTHa|:|-‘
= H,O LeNono3a, rMnKoreH, XUTnH,
8 MYPEeWH, renapuH, NeKTUHbI)
o O6pa3oBaHbl XXNPHbIMU Kncno- | |. MipocTble nunuabl (BOCKK, CrpouTtenbHan
2 TaMU N CIMPTaMK; CrOCOBHBI | XUPbI) EHepreTuuHas
< 06pa3oBbIBaTb CIOXHbIE unu- | Il. CnoxHble nunugbl (ru- 3anacaiwouwlan
= Jinnngbl Abl; nerko obpasyioT amMynbcuu; | Konunugpl, doconunuabl, 3awuTHas
= pPacTBOPAIOTCA B OPraHUYECKNX | IMnonpoTenspl) Bopoobpasosa-
E pactBopuTensx; okucnsaioTcs | lll. Xuponogo6bHole, TenbHas
i no CO, nH,0O UV AUNovAbl (CTeponabl) PerynatopHasn
= CTpouTtenbHas
Y DHepreTnyeckas
o] CocToAat 13 20 aMWHOKMCNOT, P
O |. MpocTble 6enkn — npoteun- 3anacatouyasn
CBA3@HHbIX NEeNTUAHbIMU CBSA-
>§ 39MU: CBOICTBEHHbI 4 Tona | TPV (anbbymmHbl, rnobynuHbl, | 3awmuTHan
2 5 ! . TMCTOHBI, CKNEPONPOTENHbI) PerynatopHas
et enkn CTRYKTYPEI; XapaKTEPHBI ACHA- ||, - uiibie Genkm — npoteun- | MuTatenbHasn
Typauus, peHaTypauma u fe-
g C¥p :j M;'%chn);’?oiﬂ o CFC|) Abl: (pocdo-, rnnko-, Hykneo-, | Katanutnueckan
= H F())ymuNH’ h % | xpomo-, nunonpoTenspl) [suratenbHas
S ? 3 TpaHcnopTHas
. CurHanbHas
-
2 CoCTOAT U3 HYKNeoTVAOB, CBA-
Q 3aHHbIX  docdoamnaCTEPHBIMU
= bocon p . PHK (A-, ¥-, I-, L-pn6oHyK- NHpopmaLmoHHas
Hykne- 1 BOAOPOAHBLIMK CBA3AMY; Xa-
neoTngabl) TpaHcnopTtHaa
WHOBblEe paKTepHbl AeHaTypaums, peHa- [IHK (A, T-, I~ Li-nesokcupu- | CrponTenbHas
KncnoTe! TYPauvA u AECTPYKUWA; 06pa- 6OHyKNeoTMAbI) HacnepctBeHHan
3yloTcA Gnarofapa peakuuam
MaTPUYHOro CUHTEe3a
AZCHO3VH- flBnAotca  cBob6ofHbIMU  HYK- | AMOD (afeHo3vHMoHOodochaT-
d)gcd)aTHble neoTmaaMn 13 afeHuHa, pu-|Haa), ADO (ageHo3mHgndoc- SHepreTyeckas
KUCHOTH! 603bl 1 1, 2 unu 3 octatkoB | dpaTHan), ATO (apeHO3MHTPK- P
44 opTodocdaTHOM KNCNOTbI ¢docdarHas)




CaMOKOHTPOJIb 3HAHUN

Tect-ouenmnsaHue 1. XUMUYECKUA COCTAB KJTETOK
3agaHunA Ha yCcTaHOB/NEHNE COOTBETCTBUA
YcTaHOBUTE COOTBETCTBYE MEXAY OMOrEHHBIM 3/1IEMEHTOM 1 €10 GMONOrMYECKUM 3Ha-
YyeHuem.

1 wnopg A B cocTaBe TMPOKCMHA
2 UMHK b B cocTaBe MHCyNMHa

3 Kanbuun B cBEépTbIBaHME KPOBM

4 marHuia I B cocTaBe xnopodwunna

ConocTaBbTe Masible MONIEKYJIbl C MaKpOMOJIeKyiamu, B 06pa3oBaHM KOTOPbIX y4acTByioT
1 xupHble kucnotel A PHK

2  aMMHOKMUCNOTHI b uennionosa

3 MoOHocaxapuabl B remorno6uH

4 HyKkneoTuAbl I nyenunHbIN BOCK

YcTaHOBMTE COOTBETCTBME MEXAY rPYNNaMu yrneBofoB 1 NprMepamu.

1 neHTO3bI A caxapos3a, nakrosa

2 reKcosbl b pwnbo3a, gpe3okcmpunbosa

3 gucaxapuabl B kpaxman, uennionosa

4 nonvicaxapugpl [ rnoko3a, ppyKTo3a

YcTaHOBUTE COOTBETCTBME MEXAY TMMaMMN HYKNENHOBBIX KUCIOT U X GYHKLUAMM.
1 [OHK A BXOAAT B COCTaB pubocom

2 uPHK b coxpaHeHWe HacnenCTBEHHOW MHPOPMaLUK

3 71PHK B TpaHCMOPTMPOBKM aMUHOKUCIOT B pUbOCOMBI

4 pPHK I nepepaya nHdopmauun ot JHK K prbocomam
YcTaHOBUTe COOTBETCTBUE MeXay 6enkamu 1 GyHKLMAMM, KOTOPbIE OHMW BbIMOSTHAIOT.
1 «KonnareH A obecneunBaeT COKPaTUTENBHOCTb MblLUL

2 poAoncuH b obecneunBaeT cBEPTbIBaHUE KPOBU

3  MMO3MH B o6pa3syet XpALM U CyXOXKUNNA

4 QubprHoreH I BoCnprHMMaET cBeTOBblE pa3ApaxeHus

3apaHus Ha BbI6GOp NpaBUIbHON KOMOGUHALUY OTBETOB
BbibepuTe NpusHaku, xapaktepusytoLme n3o06paxEHHbIN npoLecc.

A Ha3BaHue b fsnsetca ceoictBom... B Tge nponcxogut?

1 penapauna 1 6enkos 1 BumTOonnasme

2 TpaHckpunuma2 PHK 2 B M30COMax

3 penavkauma 3 OHK 3 B UuuTOMNNIa3Mme

4 peHnaTypauua 4 nunugos 4 B agpe (Hykneouge)

BbiGepuTe Npri3HaKm, XapakTepusytoLLyie BblgeneHHyIo CBA3b B CTRYKTYPHO Gpopmyrie.

A Ha3BaHue b XapaktepHasa gna... B BosHuKaeT mexgy
1 BopopogHaa 1 yrneBofos 1 NH,nCO, R, A R,
2 nentMgHas 2 NUNWEOB 2 NH,uCO, ! L
H,N— C—|C—N|— C—COOH
3 rugpodobHas 3 benkos 3 NH,nCOOH o cH) I|4
4 voHHaA 4 HyknenHosbix Kncnot4 NH, n COOH

BbibepuTe Npri3HaKy, XxapakTepusytoLyme N306paxEHHbIe COefUHEHNS.

A HassaHue B MoHomepamu aBnsoTca B QyHkuun
1 yrnesopgbl 1 MoHocaxapwubl 1 cTpoeHmne KneTok
2 Genkn 2 XMpPHbIe KUCOTbI 2 UCTOYHVIK SHeprum
3 nunnabl 3 HykneoTuabl 3 coxpaHeHue
4 HyKnenHoBble 4 aMUHOKWCAOTbI 1 peanu3sauua
K1CnoTbl HacneacTBeHHON NHGopmaLm

4 >HOOKPUHHaA perynauna

CaMOKOHTPO/JIb 3HaHWIM
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Tema 2. CTPYKTYPA KNIETKU

Tema 2. CTPYKTYPA KJIETKU

Knemka - smo yousumenbHbili u 3a2a004Hbili Mup,
Komopelli cywyecmesyem e Ka>K0oM op2aHu3me.
[Jlemckas sHUuKIoneous

§ 11. KNETKA U EE UCCNIEQOBAHUE
OcCHOBHbIe NOHATNA N KnioveBble TepMmuHbl: KJIETKA. KnetouHas Teopus.
BcnomHute!  Yto Takoe 6uonoruyeckas cuctema?

3HaKomMbTecb!

B cBoeit kHUre Micrographia («Muxporpa-
¢dusa»), xoropasa OblIa ony6JIMKOBaHA B ceHTaA0pe 1665 1.,
aHrymiickuit 28-metHmit yuénsiii Po6epm I'yx (1635—
1703) omucas cpes KOphbl Ayba, cocTodAmell 13 sUyeeK, Ha-
MOMUHAIOIINX €My KeJbM MOHAXOB. YUEHBIN HasBaJ 3THU
Aueliky KJeTKaMu (OT auri. cell — xenbsa, sueiika). OH
UJLTIOCTPUPOBAJ KJIETKU OY3WUHBI, YKPOIa, MOPKOBU, U30-
Opasw riasa 6JI0XM, MyXU U KoMapa. ITH KCCIeLOBaAHUA
PoGepra I'yka cTaju OCHOBOU HAYKU O KJIETKE, KOTOPYIO
Ha3BaJIu yumonozuei.

8 :ém COAEPXXAHUE

ol C NOMOLLbIO KAKVNX METOA0B NCCeAYIOT KNeTKy?

Co BpeMeHU OTKDPBHITHSA KJIETKU MUKPOCKOIUSA OCTAETCA OMHUM U3 BaK-
HEeNIINX METONOB WCCIeNOBaHUA B IUTOJOTHU. VCHOab3yeTcsa ceemosas
(onmuyeckas) MUKPOCKONUS, UTO TIO3BOJIIET HAOJIOAATH 3a KUBLIMU U
MEPTBBIMU KJeTKaMU. Bjaromaps cepuu JUH3, CKBO3b KOTOPHIE MPOXOIUT
CBET, CBETOBOII MUKPOCKON 06GEeClIeunBaeT ONTHUYECKOe yBeJIUUeHUe 00BHeK-
ToB MakcuMyM B 1000 pas. OngHako B CBETOBOII MUKPOCKOI BUIHO U MEHb-
e O0bEKTHI, €CJIM OHUM CAMU HM3JIYYaioT CBET. JTOT (PaKT HMCIOJB3YeTCs
B (hayopecueHmHoll MUKPOCKONUW, IJIA KOTOPON K KJIETOUHBIM CTPYKTY-
paM TIPUCOEIUHAIOT (QIYOPEeCcIieHTHbIe OeJIKM MU aHTuTeaa ¢ (Jyopec-
meatapiMu MeTKamMu. A B 2006 r. nemenkue yuéubie III. Xeas u M. Boccu
CKOHCTPYWPOBAIN ONTUUYECKUN MUKPOCKOII IO Ha3BaHUEM «HAHOCKOI», B
KOTOPBIH MOKHO HaOJII0AATh 00BEKTHI pasMepoM oKoJyio 10 HM u moJydarsb
BBICOKOKAUYECTBEHHbBIC TPEXMEPHbIe N300paKeHud.

B XX B. Obl1a mM300peTeHa aJnexkmpoHHas Mmukrpockonus (I. Pycka,
M. Kuoap, 1931), uTO IO3BOJMJIO H3y4YaTh YJIbTPACTPYKTYPHI KJETOK.
PasianuaioT JBa OCHOBHBIX TUIIA 3JIEKTPOHHOM MUKPOCKOIUMU: CKAHUPYIO-
IIYyI0 ¥ TPaHCMUCCHUOHHYIO. CKAHUPYOWAL 3JeKMPOHHAL MUKPOCKONUS
(COM) ucmosb3yercd IS U3YUeHU MOBepXHOCTU 00 bekTa. O6pasiibl valie



BCETO TMOKPBIBAIOT TOHKOH! ILJIEHKON B30-
gora. TpaHcMmuccuoHHas adNeKMPOHHAA
murpockonus (TOM) wmcmonbadyercsa aas
UBYyYEeHUSA BHYTPEHHETO CTPOEHUS KJIET-
ku. Ily4oK 9JI€KTPOHOB IIPOIIYCKAETCA
uyepe3 OO0BEKT, KOTOPBI 00pabaThIBAIOT
COEIVHEHUAMM TAKEIBIX METAJJIOB [JIA
yBeJIUYeHUs ero mioTHocTu (un. 24).

Hna wmsydyeHUs (PyHKIWI KJIETOK WC-
TIOJIBBYIOT METOJ IHEeHTPU(GYTUPOBAHUSA U
MeTOJI MeUYeHbIX aToMOB. Ilenmpugyzu-
posaHue — MeTON W3YUYeHUSA OTAEeIbHBIX
KJETOYHBIX CTPYKTYP C WCIIOJIb30BAaHMEM
mpubopa, pasHesAIoniero KJIETKy Ha OT-
JleTbHbIe KOMIIOHEHTBI 34 CUET OBICTPBIX
KPYrOBBIX 000pOTOB. Memod MmeueHbLx
amomos (asmopaduozpapus) — MeTOJ Wn. 24. KneTkn nop 31eKTPOHHbIM
U3yYeHUs OHOXMMUYECKHX IPOIECCOB  MWKPOCKOMOM: 1 — KOHTAKT Mexay

HEPBHbIMU KNIETKaM/ FOfIOBHOTO MO3-
KJIETKW IIOCPEJICTBOM BBeJEHUS B KJETKY ra; 2 — MyCKan N0NI0Ban KIeTka —

PagOaKTUBHBIX M30TOIOB XUMHWYECKUX CMepMaTo300H; 3 — AAPO B KNeTke
ajeMeHTOB. [[JI SKCIEPMMEHTAJILHBIX W MNOMKeNyNoUHOI Xenesbl; 4 — ocTeo-
IPaKTUYECKUX IleJiell WCIOJB3YIOT Memo- 6nacTbl — KneTku kocty; 5 — neii-
ObL K1emouHoll uHMiceHepuu (MeTObl KOH KOMNACTb! PACTUTENLHON KNETKM €
P A rpaHynamu Kpaxmana; 6 — annapar
CTPYHPOBaHUA KJETOK). Bce ymomamyTsie loNbIKN B pacTuTeNbHOW KneTke

MeTOoAUuYEeCKHEe IIoOAXO0abl MOI'YT MCIIOJIB30-
BaTbCA B COUETAHUU C Memooamu KyJdbmypvl KJjlemokx (HsyquHe KJIETOK "
JKU3HEHHBIX IIPOIIECCOB IIPM MX PAasMHOMEHHNU Ha IUTaTEeJILHOM cpe,ae).

WUTak, pa3Butne 3HaHUn O KneTke B XX B. CBA3aHO C COBEPLUEHCTBOBAHMEM
METOAO0B UCC/IeAOBAHNS KNETOK U MUCMOJIb30BAHNEM OOCTUXEHUIA UKW,
XUMWUK, TEHETUKN, BMOXMUN 1 Op.

Y10 TaKoe KneTka B cBeTe COBpeMEeHHOWN HayKmn?

Kiaerka (ot jsar. cellula — sueiika) — 9TO sjJaeMeHTapHas OMOJOTHYE-
CKas CcucremMa, IIOCKOJIBKY JdABJIAETCA IIpegesioM OeJINMMOCTH KJIETOYHBIX
OPraHM3MOB. JTO HAMMeHbINAA eJUHUIIA UX CTPOeHUs, KoTopas o0iajaeT
JKUBHEHHBIMY QYHKIUAMU U CBOHCTBAMHU.

Knemka sensemcs 0CHOBHOU cmpyKmypHoil eQuHUUell H# U020 TIOTOMY,
YTO fABJIAETCA OCHOBOU CTpoeHMs opramusMoB. OHa ocHOBHaA (YHKIINO-
HajbHAA eIUHUIIA KWBOTO, KOTOPAas O0ECIIeUMBAET BBINOJIHEHVE JKU3HEH-
HbIX (pyHKuuii. Hanmpumep, pasapasKUTeIbHOCTb KUBOTHBIX peaii3yeTcs
CIIOCOOHOCTHIO0 HEWPOHOB IlepefaBaTh HEPBHBIE MMIIYJIbCHI, CAMOBOCIPOM3-
BeJleHUe — CIIOCOOHOCTBIO KJIETOK K IeJIeHUIO.

Knemka sasasemcs eO0unHulM UyeavlM IOTOMY, UTO BCE OPTaHeJJIbI
KJIETKU CBA3AHBI MEXKIY CO00M M He MOTYT CYIIECTBOBATHL BHE KJIETKU.
Ecnu KJjieTKa WMCHOBITHIBAET BO3AEHCTBUS CPENbI, TO B CAMOPETYyJIANUUN U
caMOOOHOBJIEHMM YYacTBYIOT BCe OpraHe/JIbl KJIETKH. BakHeHIumu
(axkTOopaMu, NPUIAIIUMU KJETKAM I[eJOCTHOCTH, ABJIAIOTCA: a) OOMeH
BeIlecTB, sHeprum u uHpopManuu; 2) pasBUTHEe II0 BHYTPUKJIETOUHON
HacJIe[ICTBEHHOH IIporpamMme; 3) B3auMOJefCTBIE C OKPYKaoIlel cpeoii.

§ 11. KneTka 1 eé nccnegosaHue
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Tema 2. CTPYKTYPA KNNETKU
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Knetrku Moryr oramuaThcA OPYT OT Apyra: a) padmepom (Hampumep,
KJIeTKH OaxTtepuii muxomrasm — 0,1-0,25 MKM, a SHNEKJeTKM IITHUI —
mo 2—4 cm); ¢opmoii (HampuMep, AMCKOOOpasHbIe 3PUTPOIIUTHI, IIAPOBUI-
HBble SNIEKJEeTKU, 3BE3qUaTble HEWPOHBI); QUHKYUAMU (SPUTPOIUTHI —
TPaHCIOPTHPOBAHUE T'a30B, 'aMeThl — II0JIOBOE pasMHOMKeHue). Pasmuums
MEXXIY KJIeTKaMU 00YCIOBIEHBI Cneyuaiu3ayueil Ha 8bln0JHeHUL QYHKYUIL.

HecmoTpss Ha pasauuus, OPraHM3ANUA KJIETOK BCEeX JKMBBIX OPraHM3-
MOB TIOZ00HA, YTO OOYCJIOBJIEHO eJUHCME0M UX npoucxodxcdenus. OOIIM-
MU OPU3HAKAME KJIETOK SBJAIOTCSA: ) HAJWUYHe OCHOBHBIX CTPYKTYPHBIX
yacTell (IOBEPXHOCTHBIN amIapar, IUTOILIA3MAa M SAPO WIN HYKJEOWT);
0) momobme mpoIleccoB oOMeHa BeIecTB U IIPeo0pasoBaHUA SHEPTUH;
B) VHUBepcaJbHOE MeMOpPaHHOEe CTPOeHH’e; I') eAUHCTBO XHMHUYECKOTO
cocrasa; /) mIomo0ue IPOIECCOB AeJIeHUA KJIEeTOK M Jp.

Wrak, KJNIETKA - sanemeHTapHaa 6ronornyeckasa cmctema, rnaBHas CTPyKTYp-
Has 1 GYHKUMOHANbHaA eanH1LA XKMBOrO, OCHOBHbIMY CBOWCTBaMW KOTOPOM
ABNATCA CaMOPErynaLus, CaMoBOCMNPOV3BEAEHNE 1 CAaMOOOHOBNEHME.

KakoBo 3HaueHne coBpeMeHHOI KneTouHoun Treopun? g
UccnenoBanud KJIETKM ObLIN OOBEIWHEHBI B KOHIIE ae ¥

30-x romoB XIX B. B KJIETOUHYIO TEOPUIO, KOTOpas CTa- 4

Jla OCHOBOH murosyoruu. Kiaerounas teopus — amo QyH-

damenmanvHoe 0000ueHue Ouoaozuu, onpedeasiouiee

63AUMOCEA3b 6CeX NPOABACHUI HUSHU HA 3eMmje C Kaem-

KOll, Xxapaxmepusywuiee KJIemKy O00HOBPEMEHHO KaK

YeJOCMHYI0 CAMOCTOAMENbHYI0 HUBYID cucmemy U KAk

COCTABNAIOWYI0 MHOZOKJLeMOYHbLX 0p2aHu3moe pacme- /- 26.T. lsann

HUil u xmusomuwvix. Knerounaa teopusd chopmMyanpoBaHa (1810-1882)

HeMmenkuM yuéHBIM T. IIleannom B 1839 r. B HayuHOi pabore « MUKpPOCKO-

MUYecKre MCCJIeMOBAHUS O COOTBETCTBHM B CTPYKTYpPe M POCTE JKUBOTHBIX

u pacreHuii». OCHOBHBIE TIOJIO}KEHUS BTOH Teopuu OBLIM TAKWUMHU: a) BCe

OPTaHM3MBI COCTOAT U3 KJIETOK WJIX PA3JIMYHBIMU cliocofamMu o0pa3oBaHbI U3

HUX; 0) KJIETKN PACTeHUN M JKMUBOTHBIX CXOMHBI 10 OCHOBHBIM IIPU3HAKAM.

Homosmaman u passusiu 9t npezacrasiaeHus K. M. Bap, P. Bupxos u ap.

Ha coBpemeHHOM 3Tame pasBUTUA IUTOJOTHY KJIETOUHASA TEOpHUdA

BKJIIOUAET CJEYIOINE TMOJOKeHMI:

*  KJIeTKA — 9JIeMeHTapHAasA eAWHUIA CTPOCHU U PA3BUTHSA BCEX OPraHM3MOB;

* KJETKM BCeX OIHO- M MHOTOKJIETOUHBIX OPraHM3MOB IIOJOOHBI IIO
MTPOUCXOKIEHUI0, CTPOEHUIO, XUMUUYECKOMY COCTaBY, OCHOBHBIM IIPO-
meccaM JKU3HeIesaTeIbHOCTH;

*  KaXXJad HOBasd KJeTKa 00pasyeTcs TOJBKO B Pe3yJibTaTe Pa3MHOMKEHUA
MAaTEePUHCKOUN KJIETKH;

* B MHOTOKJIETOUHBIX OPTraHMW3MAax, KOTOpPble PAa3BUBAIOTCSI U3 OJHOM
KJIETKY, Pa3JIWYHBbIe TUIBI KJETOK (QopMuUpyloTca OJiaromaps clielua-
J3alliy B T€UeHUe OHTOTeHe3a W 00pasyioT TKaHU;

* U3 TKaHel (opMUPYIOTCS OPraHbl, KOTOPLIE TECHO CBA3AHbBI MEMKIY COOOIi.

WNTaK, KnetouHas Teopusi Kak 06006LLEHNE 3HAHUI O KEeTKe CTasa

OOHM M3 pellarWnx noKa3aTe/bCTB e NHCTBAa »KMNBOW npunpoabl,
dajla OCHOBY /1A NOHMMaHNA CYTU XN3HEHHbIX NMpoueccos.




@ DEATEJIbHOCTb
3 CamocTosATenbHas paboTa ¢ uancTpaymei

ComocTaBbTe TIPEACTAB-
JIeHHbIE WJLIIOCTPAIlUU KJIe-
TOK C WX Ha3BaHUAMHU. B
caydae MIPaBUJIbHBIX OTBe-
TOB BBI IIOJyUYUTE (PaMUIUIO
Y4€HOTO, KOTOPBIH HOIIOJI-
HUJI KJETOYHYIO TeOPHUI0
MOJIOKEeHNEeM O TOM, UYTO
«Kamgaa KJeTKa U3 KJeT-
ku» (Omnis cellula e cellula). IlpumeHuTe cBOM 112737 4al5 /6
3HAHUSA KJETKU AJA AOKa3aTeJbCTBA €INHCTBA
OpPraHNYecKoTo Mupa.

HasBanusa KjeToK, M300paKEHHBIX Ha WJJIOCTpanudax: B, — KJIeTKu
MaJOYKOBUIHBIX OaKTepuii; B — KjeTKu crTebisA pacreHusa; P — KieTku
YemnryeK JYKOBUIBI; X — KJETKM KPOBU UejioBeKa; VI — KJIETKU JHCTa
pacrenus; B, — KieTka rpuba acmepruiia.

Bbvonorusa + ®usumka

DayopecneHUA Aajga HOBBIA TOJYOK PASBUTHIO
KJIeTOuHOII Oumosoruu. Biaromapa (uyopeciieHTHOI
MHKDPOCKOIIMM ¥ DPaspaboTKe HOBBIX (hIyopecueHT-
HBIX METOK HA OCHOBE 3eJIEHOTO (hIyopecieHTHOro
benxa (GFP) moaBmujaach BO3MOXKHOCTH IIOJYYaTh
KOHTDPACTHHIE OKPAIIWBAHUA M AejiaTh (DOTOCHUM-
K{ MHOTHUX BHYTPHUKJIETOUHBIX OEJIKOBBIX CTPYKTYD.
Yo xe Tarkoe (IyopecieHTHAA MUKPOCKOINA?

OTHOLWUEHUE

BonockoBsble KneTku
BHYTPEHHErO yxa

2 [
ﬂg Buonorus + 3ooreorpadus

B 2011 r. Ha nue MapuaHCKOT0 »K€7100a OBIJIN OTKPBI-
THI KMBOTHOOOPA3HBIE OPTaHUBMBI, KJETKU KOTOPHBIX
ABIAIOTCA KPYHIHEHIIUMU B MUpE. ITO IPENCTABUTEIN
dopamuuudep — Kceropuodops:. Pazmeps! asonuu ny-
samoii (Valonia ventricosa) nocturator 10 cm, oHa cIio-
co0Ha HaKaIJIUBaTh CBUHEI], YPAaH U PTYTh, YCTONUMBA K
HUSKUM TeMIIepaTypaM, BBICOKOMY JaBJIEHUIO, IPUCIOCOOJIeHa K TEMHOTE.
KaxoBo sHaueHMEe 9TOTO OTKPBITUA MJid HayKu? Kakue MeTOABI MPUMEHSIOT
UL TIPUKU3HEHHOTO UCCJIETOBAHUA KJETOK?

§ 11. KneTka 1 eé nccnegosaHue

. PE3YJIbTAT
hd —
OueHKa 3apgaHua anNA cCaMOKOHTponA

1. HasoBuTe meToabl nccneqoBaHuA KneTok. 2. KTo oTkpbin knetky? 3. Yto Takoe
1-6 | knetka? 4. MNpusegute npumepbl KNeTok. 5. Yto Takoe KnetouHaa TeopuaA? 6. Haso-
BWTE OCHOBHbIE MOJIOXKEHNA KNEeTOYHOWN TeopUn.

7. C nOMOLLbIO KaKNX METOAO0B nccneaytoT KneTky? 8. Uto Takoe KneTka B CBeTe Co-
BpemeHHoW HayKun? 9. KakoBO 3HayeHne COBPeMEHHOWN KNeTOYHOW Teopum?

10-12 | 10. Kak goka3aTb eqMHCTBO OopraHnyeckoro mmpa, NCnonb3yAa 3HaHUA O Knetke? 49




Knemka - ocHoea »Ku3Hu.
K. CeeHcoH

§ 12. KNIETKA U EE CTPYKTYPA

OCHOBHbIe NOHATUA U KINIoUYeBble TepMUHbI: [TpokapnoTuyeckas Knertka.
JyKapuoTnuyecKas KneTtka.
BcnomHunte!  Yt0 Takoe Knetka?

:\f Noaymaiite!

" T'ocymaperBo — moJuTUYecKoe oOpasoBaHUE C
OIIPeNeJIEHHON meppumopueil, IKOHOMUKOIL U NOAUMU-
yeckoil enacmoeio. Kakmoe rocymapcTBO MMeeT CBOIO
TEPPUTOPHUIO W I'PAHUIILI, IPOBOIUT COOCTBEHHYIO He3a-
BHCHUMYIO IMOJUTUKY HA MHUPOBOI apeHe, NMEeT MEeKIy-
HApOIHOE MPU3HAHWE W TOCYJapPCTBEHHYIO CUMBOJINKY:
repb, duiar u rumu. Kak Bbl cumTaere, Ie1eCO00Pa3HO JIM CPABHUBATL I'OCY-
IapcTBO ¢ KJIeTKO? EcTh 1 uTo-TO 00IIlee MeXKAy STUMU 00pa30BaHUIMMU?

. _;ﬁ CORAEPXKAHUE

“.._~" KakoBO 3HaueHMue OCHOBHbIX YacTeil KneTkun?
RJIeTRI/I OMHOKJIETOUHBIX Opra-
HM3MOB BBIIIOJIHAIOT BCe JKU3HEHHEBIE

OpraHu3sauuma KneTku

(PYHKIINN, a KJIeTKM MHOTOKJIETOU- CrpykTypHan OyHKUMOHaNbHasA

HBIX OPTAaHW3MOB CIEIHANU3UPYIOT- | YIOPAACHUEHHOCTL | yNOPAAOUEHHOCTL

Cfl HA BHITIOJNHEHUH KAKOH-TO ofHOd., | |* |OBEPXHOCTHbI Mpouecc

H 6 annapart I'Ipe06pa3OBaH|/|ﬂ
O BCeM KJeTKaM JJIf JKUSHH Heob- |, |\ oo SHepriW, BeLecTs,

XOAMMO: 2) TOJNYYaTh OHEPTHIO U3 |3 finpo (Hykneows) nHopMaLUN

OKpYy:Kalolell cpelbl U IpeBpaIaTh
eé B ompenenéHHble (OpMBI; 0) m3-
OuMpaTesbHO TOTJIOIIATH BeIecTBa
U3 Cpelbl, IepeMeIllaTh UX B KJEeTKe
M BBIBOAUTL IIPOAYKTHI OOMEHA Hapy:Ky; B) COXPAHATH, PeaJnu30BLIBATH
U TepelaBaTh HACJEACTBeHHYI0 MHGOPMAIINIO CJIEIYIOIEeMY MHOKOJIEHUIO;
T) IOCTOAHHO IIOJIePKUBATh BHYTPUKJIETOUHOE paBHOBECHUE; 1) PACIIO3-
HABaTh CUTHAJBI CPeAbl M pearupoBaTh Ha HUX; €) 00pasoBBIBATHL HO-
Bble MOJIEKYJBl U CTPYKTYDHI B3aMeH TeX, CPOK JKU3HU KOTOPBIX HCTEK.
9T™M W MHOTHEe [pyrue QYHKIIMOHAJBbHBIE IIPOIECCHI OCYIIECTBIAIOTCS
IPU YYaCTUM CTPYKTYPHBIX YacTell KJIEeTKM ITOBEPXHOCTHOI'O armapara,
IIUTOIJIa3MbI C OpTaHeJJIaMU 1 AApa (WiIn HyKJeouaa).

ITosepxrnocmHhblii annapam KJETKHW BBIMOJHAET B3alllUTHYIO, TpAaHC-
IIOPTHYIO, KOHTaKTHYI0 u apyrue ¢GyHrmuu. [Jumonaa3ma obecmeumBa-
eT BHYTPEHHIME B3aMMOCBA3U MEKAYy JeMeHTaMM KJETKU W YCJIOBUS I
IeATeJbLHOCTH BCeX opraHesui. SIIpo coxpaHseT HACJEeICTBEHHYIO HHMOP-
MAaIlUi0 ¥ KOHTPOJUPYET HPOIeCChl KU3HEAeATeIbHOCTH KJIETKH COTJIACHO
YCJIOBUY OKPYIKaIOIIell cpeabl.

B 3aBucuMoOCTH OT 0OCOOEHHOCTEH OpraHM3aIlMM BBIAEJIAIOT OBa THIIA
OpPraHM3aINU KJIETOK — IIPOKAPUOTHMUYECKUN M SYKAPUOTUYECKUI.

OCHOBHbIe CBONCTBA: yNOopA004YEHHOCM,
OMKPLIMOCMb, YeSI0CMHOCMb, Camopezy -
Yus, CaMooBbHoe/1eHue, Camosochpou3sedeHue

Tema 2. CTPYKTYPA KNNETKU

|/|TaK, OCHOBHbIMN CTPYKTYPHbIMWU YaCTAMU KJIETKN ABNAKOTCA
50 NMOBEPXHOCTHBIN annapar, uMTonaasmMa u agpo (Hykneouna).




KakoBbl 0c06eHHOCTU CTPYKTYPbl NPOKapPUOTNUYECKUX KNIEeTOK?
IIpokapuoruueckue (OT Iped. npPo — 10, KAPUOH — ANPO) KIETKU — ITO
KJETKM OOSJEPHBIX OPraHM3MOB, He MMEMIOINUX YETKO CPOPMUPOBAHHOTO
saapa m OosbImuHCTBA opraHesa (un. 27). Takoil TUI KJIETOK ITPUCYIIT
apxesaM, OakTepusaM u IHMaHobakTepusMm. IIlo pasmMepy KJIETKU STHUX Op-
raunamMoB B 10 pas MeHbIlle, ueM KJETKU 3YKapuoToB. MesKue pasMephl
CIIOCOOCTBYIOT OBLICTPOMY OOMEHY BEII[ECTB C OKPYKAIOIEe cpemoii.
ITosepxHnocmHulil anmapaT 60JIb-

IIUHCTBA ITPOKAPUOTUYECKUX KJIe- NpokapuoTnyeckuii Tun KneTok
TOK HMeeT KJETOYHYI0 CTeHKy, | [loBepxHoct- | Uuto- | Hykneoup
06pasoBaHHYIO 0COOBIM BelllecTBOM — | Heiannapar | nnasma
MYPEHHOM. DTO COe[HeHNe TIPUIAeT KneTtouHan Prn6ocombl | YuacTok
060JIOUKe IKECTKOCT: M He IPOTH- | oo HyTonasme!

. p KneTouHan Bkniouerue
BOAENWCTBYET IIPOHMKHOBEHHWIO Ma- MEM6paHa KonbueBua-
JBIX MOJIeKyN. CHapYKM KJI€TOYHOR | MopepxHocT- LvTockeneT | yag IHK
CTeHKM  MOMKeT O00paBOBBIBATBLCSH | Hble CTPYKTYPbI
caM3UCTasA KamcyJja u3 IoJjucaxa- | (nwim, cnv-
pumos. OHa 3zaimmuinaeT KJETKY OT |3WCTad Kancyna,

KIYTUKN)

BBICBIXAHWS, MEXaHNYeCKUX IIO-
BPEKIeHU, IPOHUKHOBEHUS BHU-
PycoB, ydYacTByeT B CKOJIb3AIIUX CnusucTas Kancyna
OBU)KEHHAX, CBA3BIBAET COCEIHNE
KJaeTkm u T. 1. Ilomg KJeTouHOi
CTEHKOU PAaCIIOJIOKeHA IIIa3MaThdye-
cKasgi MemOpama, o0ecIeunBaloIas
0apbepHY0, TPAHCIOPTHYIO, Me-

TaboJIMIECKYIO GyHKIINN. K

[IOBEPXHOCTHBIM CTPYKTYPaM MPO- .. 0 o =%
KapuoOTUYEeCKUX KJIETOK OTHOCATCS CTeHka ' HryTuk
TakyKe WA U KIYyTUKH. Ilnanm Luronnasma

(puMOpum) — 3TO BBIPOCTHI ILIA3- Mna3matnyeckana membpaHa

MaTUYeCKOH MeMOpaHBI, HAaIpas-
JIeHHBbIe HapyXKy. ITH 00pasoBaHUA
MIPUKPEILIAIOT KJIETKH K cy0CTpaTy, cmocobeTByoT ooMeny moserkyaamu [[HK
(mmasMumamMm) MEeKAY KJIeTKaMu U ApP. KTryTUKM y TPOKaproTOB 00pa30BaHbI
0COOBIM GesTKOM (hJIare/LIMHOM, M MX KOJWUYECTBO B Pa3HBIX KJIETOK MOMKET
OBITH PA3JIUUYHBIM. VIMEHHO JKTYTUKU 00ECTIeUNBAIOT JBUKEHUE KJIETOK.

I[umonaasma TPOKAPUOTUUECKUX KJIETOK OUeHb I'ycTasd W HEeIOJBUK-
Hasi, B Hell HeT MeMOpaHHBIX OpPraHesi, a eCTh PrO0OCOMBI U BKJIIOUEHU.
Panee cuuTaioch, YTO IPOKAPUOTUYECKUE KIETKYU He MMEIOT IIUTOCKEeeTa,
HO B 1990 r. sTa CcTPYyKTypa OBbLIAa OOHApY:KeHa B KJeTKax OaKkTepuii, riue
OHAa y4acTBYeET B IIpoOIlecce AeJIeHUA KJETOK.

OpHo#t 13 OCHOBHBIX 0COOEHHOCTEH MPOKAPUOTUUYECKOU KJIETKU SBJISET-
cs OTCYTCTBUE sAapa. ['eHeTMUECKMI MaTepuas IPOKAPUOTOB COJEPIKUTCA
B OIIPENEJEHHOM yYacTKe IIUTOIJIA3MbI M IIPEACTABJISAET COO0H KOJIBIIEBYIO
mosneryny IHK. Takoii yuacTok 1muromnasmbl ¢ MoJsekyaoi [THE
Ha3bIBaeTCA HYKJEOUJOM, OTBETCTBEHHBIM 3a COXPaHEHWEe U Ieperavy
HaCJIeICTBEHHON WH(M)OPMAIIUN.

Wn. 27. MpokKapunoTtnueckas Knetka

§ 12. KneTka 1 eé cTpyKTypa
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MTaK, OCHOBHbIMW CTPYKTYPHbIMM YacTAMM MPOKAPMUOTUYECKMX KITETOK
ABNAIOTCSA MOBEPXHOCTHbIN annapart, UUTomniasMa C orpaHnyYeHHbIM
KOMMYECTBOM CTPYKTYP U HyKneoup — aHanor siapa.

Kak opraHunsoBaHa 06061WEHHaA SyKapuoTnyecKkas Knerka?
Jdykapuornueckue (0T Iped. 9y — IOJ-
HOCTBIO U KAPUOH — SAPO) KIETKU — 3TO
KJIeTKU sSOepHbIX OPTaHM3MOB, MMeIOIle
SIPO U PA3BUTYIO CHUCTEMY OPTaHesI (u..
28). OHu xapaKTepHBI AJIs PACTEHUM, TPU-
00B U KUBOTHBIX. OOBIYHO 9yKapUOTHUUe-
CKUe KJIeTKW MMeT O0JbIlre pasMepsl,
yeM mpokapuoruueckue. B Hux Haba01a-
eTca «pasfiesieHue TpyJaa», OCYIIeCTBJIA-
eMoe C TOMOIIbI0 MeMmOpaH. IIporecch
JKUBHEeNesTeIbHOCTY IPOUCXOAAT BHYTPHU
MeMOpaHHBIX OpTraHess, Kaaas U3 KOTo-
PBIX UMeeT cBoit Habop pepMeHTOB. Biaro-
Iaps 9TOMY KJIETKA MOMKET OCYIIEeCTBIATh
OJHOBPEMEHHO MHOTO Pas3HbIX PeaKIiuii.
ITogepxHocmHuLil annapam 3yKapuo-
THYECKUX KJIETOK pasHoOOpasaT Haj-
MeMOpaHHbBIE CTPYKTYpbl. I[umonaasma
MOABUIKHA, B Hell MMEIOTCI MeMOpaHHBIE
opraHesibl (MUTOXOHADPWH, ILJIACTUIBI,
SHAOMJIa3MaTHUUecKasd CeTh, KOMILJIEKC
Tonbm:xkm, aM30COMBI, BaKyOJH), ITUTO-
CKeJIeT cocToMT u3 OeilKa akTuHa (MH-
KPOHUTHU) U TyOyJsmHA (MUKPOTPYOOUKM).
PuGocoMbl y 9yKapuoTOB 0OJIbIIIE, UeM Y

IIPOKAPUOTOB, XIYTUKU HUMEIOT CJIOXKHOEe Wn. 28. dykapuoTtuyeckmne KneTku:
cTpoenue. IToABIsgeTcs CI0KHO OPraHM30- 1 - pacTuTenbHas; 2 - XUBOTHas;

s BaHHOe A0po, coepJKalllee HOCHUTEIN Ha- 3 - rpnbHasn

= cJelCTBEHHON MH(MOPMAIIUN — XPOMOCOMBI

=

v (maba. 2).

< o . o

% Ta6nuua 2. CTPOEHUE OBOBLEHHOU DYKAPUOTUYECKOU KNIETKU

E NMoBepXxHOCTHbIN annapat Lintonnasma Anpo

] 1. HagmembpaHHbie ctpyk- | 1. LinTozonb (rnanonnasma) AnepHan

~ Typbl (KNeToYHaA CTEHKa, 2. OpraHennbi: 006010uKa;

% TNIVKOKaNMKC) a) iByxMeM6paHHble AfEPHbIN COK;

= 2. KnetouHasa membpaHa (MUTOXOHAPUM, NNACTAAbI) AQPBILLIKO;

6) opHomembpaHHble (3MC, KOMMNEKC | xpomatuH

TonbaKu, NM30COMbI, BaKyonu)

B) HeMeMbOpaHHble

(p16OCOMbI, KNETOYHDIN LIEHTP)

r) opraHensibl ABXXEHNA

(NOXKHOHOXKM, XKIYTUKM, PECHNYKM)
3. BkntoyeHna

3. MNoamembpaHHbIe CTPYKTY-
pbl (MUKPOHUTH, MUKPO-
Tpy6ouKu)
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WTak, sykapuotuyeckas KneTka OpraHn30oBaHa 3HaYMTENIbHO CIIOXKHEE,
yem NPOKApPUOTMYECKAS.

@ DEATENIbHOCTb
3aZaHuMe Ha conocTaB/ieHne

CpaBHUTE IPOKAPUOTUUYECKYIO 1 9YKAPUOTHUYECKYIO KJIETKH U CAejanTe

BBIBOJ, O IPMUYMHAX CXOJACTBA M OTJIUUYNI B UX CTPOCHUMU.
MpusHak MpokapunoTnyeckasn KneTka | dyKapuornyecKkas KneTka

Pasmepbl
KnetouHas cTeHKa
KnetouHasa membpaHa
Oco6eHHOCTY UMTOMMA3Mbl
Memb6paHHble opraHeibl
Prubocombl
OpraHu3sauua Hacnea-
CTBEHHOCTU

Buonorua + leorpadusa

«IIpu ckanuposaruu npodvL, oMmoOPAHHOTL
pobomom Ha 2ayOure noumu mpu ¢ nNOA0BUHOU
Kunomempa, 8 Cegeprom Jledosumom oxeame
ebnusu apxunenaza IInuuybepzen, 6 2015 e.
weedcKumMu Y4eéHuvlMU Obll OMKPbLLM HOBbLI
mun opzanudmos. Mecmo e3amus npoOvL Ha-
X00UL0Cy Y 2udpomepMmMaibH020 KYPUAbWUKA
3amox Jloku, HANOMUHANULE20 CKA30YHbLIL
3aMO0K cKaHOUHaBCK0z0 0oza Odebouia u 00-
mana. CoomeemcmeenHo, HOBbllL Mun HA36a-
JAu..». ComocraBbTe M300pasKeHUA KJETOK C
X HA3BAHUIMM U IIOJIYUHNTE Ha3BaHHUE ITUX
OPraHM3MOB.

HazBaHmsa KJIETOK: @ — UKPUHKA Jd-
TYIIKW; € — JIEMKOIUTHI; U — WHQy30pusd
TydenbKa; u — HelpoH; K — amMeba IPOTeii;
Jl — BIUTEJIHOIUTLI KHUIIEYHUKA; 8 — OaK-
TepuaJgbHbIe KJIETKU; p — SBIrJIEHA 3eJIEHasd;
X — BPUTPOLUTHI.

\k\; PE3YJIbTAT

OueHKa 3agaHuA ANA cCaMOKOHTpoONA

1. Ha3oBWTe OCHOBHble CTPYKTYpHble YacTu KneTku. 2. Kakne npouecchl obecneun-
1-6 | BalOT XM3Hb KNeTkn? 3. YTO Takoe NpokapmoTnyeckas KneTtka? 4. Hasosute rpynmbl
NPOKaprOTOB.

5. Yto Takoe syKapumoTmnyeckme knetkm? 6. HazoBute rpynnbl 3yKapuoTos. 7. KakoBo
7 -9 | 3HayeHVe OCHOBHbIX YacTeil KneTkun? 8. KakoBbl 0CO6EHHOCTN CTPYKTYPbI NpOKapw-
oTnYeckmx KneTtok? 9. Kak opraHmsosaHa 0606LEHHanA sykapuoTuyeckasn Knertka?
10. CpaBHuWTe 1 caenaiiTe BbiBOA 06 06LIEM NNaHe CTPOEHUA KIeTOK NPOKapuoTOB
1 3yKapuOTOB. 53

§ 12. KneTka 1 eé cTpyKTypa
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Tema 2. CTPYKTYPA KNETKU

54

IpaHuysbl npudarom xxueomy nopsiOoK.
[Jlemckas sHUuKIoneous

§ 13. KNIETOYHAA MEMBPAHA

OcHOBHbIe MOHATNA N KnouyeBble TepmuHbl: KJIETOYHAA MEMBPAHA.
KnetouHble KOHTaKTbl. KneTtouHasa cteHKa. lMnkokanumkc.

BcnomHute!  YT0 Takoe sykapuoTnueckas Knetka?

Mogymanire!

I'yOKM — OPUMHUTHUBHBIE MHOTOKJIETOUHEIE
JKUBOTHBIE C YIWUBUTEJILHBIMU OcCOOeHHOCTAMU. Ecau
IPONYCTUTL TyOKY UYepe3 CHUTO, TO MOKHO IOJYUYUTH
(uapTpaT ¢ JKUBBIMH OTAEJIbHBIMU KJaeTKamu. OHU
COXPAaHSAIOT *KU3HEIeATeIbHOCTh B TeUeHNE HECKOJIbKUX
OHeli, a 3aTeM aKTHUBHO IepeMeIaioTcs, coduparwTca B
TPYIOHI ¥ IPEBpAIaloTcA B MajleHbKUe I'yoKu. Kak atu
KJIETKHW Paclos3HaioT Apyr apyra?

:;fm COAEPXXAHUE

R Kak ¢pyHKLMM KneTouHo mem6paHbl cBAi3aHbl € eé cTpoeHnem?
Becws moTOK BelrecTB, SHEPTUU U
uE(@OpMa U NIPOXOAUT UYepe3 KJe-
TOUHYI0O MeMOpaHy, KOTOpPYIO obpa-
3YIOT JIUMUABI, OEJIKM U YTJIEBOIBI
(un. 29). OcHoBOIT MeMOpaHBI ABJIA-
oTcs Gochoaunugbl, KOTOPbIe 00pa-
3yIOT ABOWHON (OMJIUIIMOHBIN) CJIOMH.
ITOT CJIOl BMecTe ¢ OeJlKaMH OIpe-
IenserT oOIWe cBoiicTBa MeMOpaH,
TO €CThb UX N00BUNICHOCMb, CNOCOO- Mn. 29. CTpoeHune n XMMmmnyeckuni coctaB
HOCMb CAMOB0CCMAHABAUBAMBCS U KNeTouHON MembpaHbl: 1 — BUANNAHbIA
u36upameﬂb1—tylo NPOHUYAeMOCTD Cnon; 2 — rukonunug; 3 — rukonpoTeng;
015 eewecms. B OKDYMEHUH BOILI 4 - xoneCTepf)n; 5 - rnobynsApHbIN 6en0Kv;
6 — 6enKoBbIi KaHan; 7 — GubprnnapHbIn
dochomnuabl OPraHU3YIOTCA Clie- 6enoK
IVIOIIUM 00pasoM: THIPOPUILHBIE
«TOJIOBKM» HAIIPaBJIEHLI HAPYKY M KOHTAKTUPYIOT C BOLOI, a ruiapodoo-
HBIEe «XBOCTBI» OPHEHTHUPOBAHBI BHYTPb. A yIPOYHEHUA HOABUKHON
MeMOpaHbl B HEMl MMEIOTCA MOJIEKYJILI XOJIeCTePUHA.

CorsacHO HUOKOCMHO-MO3AULHOL MOOesl CMPOeHUS KIIeTOUHasT MeM-
OpaHa COIEepP:KUT BCTPOEHHbIE B OMJIUIIUAHBINA CJIOH MOJIEKYJIbI 0€JIKOB, OTBE-
Yarolue 3a TPAHCIIOPTUPOBAHME BeIIeCTB, OOMEH BeIlleCTB, 3aIlUTY U OIIOPY
nas kaeTku. HekoTopble 0eJIKK U JUMUALI KJIETOUHBIX MeMOpaH, 0COOEHHO
B JKMBOTHBIX KJIETKaX, CBA3aHBI C YIJIEBOZAMH U OOPAa3yIOT T'IMKOJUIIHAABI
U TJIMKOMIPOTEUALI. T MOJIEKYJbl YUYaCTBYIOT B PacHIO3HABaHUU BO3eli-
CTBUI Cpenbl, KOHTAKTUPOBAHUY KJIETOK MEKAY CO00M M peakIuax KJIeTOK
Ha pasgpakeHue. TakuM o0pasoM, OCHOBHBIMU (PYHKIIMAMU KJIETOUHOM
MeMOpaHBI ABIAIOTCA: 1) mpancnopmuas (0OMeH BeIecTB, SHePTUU U WH-
dopmatniuu ¢ okpy:Kartomiei cpemoit); 2) memaboruuweckas (hepMeHTHBIE




0eJIKM yYaCTBYIOT B IIPOIECCAX B3aMMOIIPEBPAIIEHUI BEIeCTB U 9HEPTUN);
3) peyenmopnasn (pemenTtopHble OeJKu B MeMOpaHaxX BOCIPUHUMAIOT HH-
opmanuio us cpensl); 4) 3awumnan
(uy:KepogHble MeMOpaHHBIE 0OeJ-
KH-aHTUTEHBI CIIOCOOCTBYIOT (hopMU-
POBaHUIO AHTUTEN); D) KOHMAKMHAA
(yroeBoasl u (ubpunnapHbie 06eJ-
KU 00ecreunBaiOT B3aUMOIEHCTBUA
MeXXAy KJjeTkamu); 6) onopHasa (K
OeaxaM MeMOpaHBI MPUKPEIISIOTCS
aJIEMEHTBI ITuTOoCcKesera) (ua. 30).
MeM6paHbl PA3JUYHBIX KJETOK

U OpraHU3MOB CYIIEeCTBEHHO OTJIH- 4 5 6
JalTcA II0 XMMHUYECKOMY COCTaBy Mn. 30. ODyHKLUUM MembpaHbl B Xun3Hemes-
0eJIKOB U JIMNNJOB U WX COJNEPIKU- TENBHOCTW KNETKU: 1 — TpaHCMopTHas;
MOMY, HO OOIIMil IJIaH OPraHU3anun 2 - meTabonuyeckas; 3 - peLenTopHas;
CXOeH. 4 - 3aWMTHAs; 5 — KOHTaKTHas; 6 — onopHas

WNtak, KIIETOYHAA MEMBPAHA - obpa3oBaHue KneTku, coctosLlee
13 nunNugoB, 6enkoB 1 yrneBoAoB 1 obecneyrBaloLlee B3aUMOAENCTBYE
KNeTKN C BHELUHeN Cpefon.

Kak nponcxoanT KOHTaKT KNeToK?
Kjerounble KOHTAKTBI — cCne-
YUAAUSUPOBAHHbLE  YUACMKU  NO-
B8ePXHOCMHO20 annapama, obecne-
yusanuue MexKiemoyHoe 83auMo-
deiicmeue. K OCHOBHBIM (DyHKIIUAM
MEYKKJIETOUHBIX KOHTAKTOB OTHOCST-
cA CcoegUHEHWE KJIETOK B TKaHAX,
KPaTKOBPEMEHHOE B3aUMOEHCTBUE
MEXAY KJIETKAMU W MEYKKJIETOUHOE
TPaHCIIOPTHUPOBaHUe BeliecTB. Hau-
0oJiee PaACIpPOCTPAHEHHBIMU BUITAMU 4 5
MEKKJIETOUHBIX KOHTAKTOB SIBJIAIOT-
cA: JecMOCOMbBI, ILJIOTHbIE KOHTAaK-

Mn. 31. OCHOBHble BUfbl MEXKKIIETOUHbIX
KOHTAKTOB: 1 — 1I6CMOCOMBbI; 2 — MAIOTHbIE

Thbl, CUHAIICHI, IIleJiIeBble KOHTAKThI 1 KOHTaKTbI; 3 — CUManCbl; 4 — Wenesble
mIasmMojecMsl (u.. 31). KOHTaKTbl; 5 — nna3mogecmbl
Hecmocomb. — 9TO coemvHeHUe

IBYX KJIETOK, ITPOUCXOMAINEe ¢ IIOMOIIBIO 3JIEMEHTOB IIUTOCKeJaeTa. BoJb-
IIIe BCErO0 MX B TeX YaCTAX Teja, KOTOPHIE MOABEPTalOTCA IOCTOAHHOMY
MeXaHUYeCKOMY CTpecCy, B YaCTHOCTHU B IVIAAKUX MBIIIIAX, MUOKapae, rae
(OPMUPYIOT BCTABHBIE NUCKU.

ITnomHuvie KOHMAKMbL — KOHTAKTHI, B KOTOPBIX MeMOpPaHBI KJETOK
MaKCUMAJILHO COJMMIKAIOTCS U CIIHMBAIOTCA CHeIHaJbHBIMU Oenxamu. OHu
U30JIMPYIOT KJIEeTKU 1 OpenoTBpalaioT iuddysuio B 9TUX yYacTKaX.

Cunancvl — KOMMYHUKAIIUOHHBIE KOHTAKTHI HEPBHBIX KJIETOK, KOTOPBIE
nmepenaT WHAOPMAIIUIO OT HEHPOHOB HA HEWPOHBLI WJIM OT HEHPOHOB Ha
MBIIIIIIBI.

§ 13. KneTouHass MembpaHa
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Ilenesvie konmaxkmovl (HEKCYChI) — KOMMYHUKAIIMOHHBIE KOHTAKTHI,
XapaKTepusymIluecsa HaInuueM O0eJKOBBIX KaHajaoB. (O0ecmeuuBaioT
mepegauvy 3JIeKTPUYECKHX UMIIYJIbCOB M IMUTATEJIbHBIX BEIIECTB.

IInasmodecmb., — KOHTAKTHI B BHE IIHUTOILIA3MATHUYECKUX MOCTHUKOB
Mex 1y Kiaerkamu. OCHOBHOM (PyHKI[HEH IJIa3MOLECM SBJIsIeTCs obecreue-
HU€e B3aUMOAENCTBUS U TPAHCIIOPTHUPOBAHUSA BEIECTB MEXKIy KJIeTKaMWu,
N30JIMPOBAHHBIMU KECTKUMHU KJETOUHBIMU O0OJOUKaMM. B pacTuTelh-
HOM OpraHu3Me IIOUTH BCe KJETKU COeIMHEHBI TAKMM 00pasoM.

Utak, Pa3nnyHble TUMbl MEXKITIETOYHbIX KOHTAKTOB I'Ipl/ICI'IOCO6J'IeHbI
K 0CO6bIM (I)yHKLIVIFIM Onpeﬂ,eﬂéHHbIX KNETOK.

KakoBo 3HaueHne HagMeMOpPaHHbIX CTPYKTYP Knetkn?

HaxgmemOpaHHBIE CTPYKTYPBI MOTYT OBITH IIPEJNCTABJEHBI B KJIETKAX
KJIETOUHOH! CTEHKO! U I'IMKOKAJIUKCOM.

Kunerounas cremka — HagMeMOpaHHAas CTPYKTypa, KOTOpas OKPYyIKa-
eT KJEeTKH IPOKapuoTOB, rpubOB W pacTeHuii. B orimume or meMmOpan
KJIETOYHAA CTEHKA He B COCTOAHWU KOHTDPOJIMPOBATH TPAHCIOPTUPOBAHUE
MOJIEKYJ B KJIETKY U3 BHeIIHell cpeAbl. Y IPOKapPUOTNUECKUX KJETOK KJe-
TOUYHAsI CTEHKA COCTOUT M3 MYPEWHAa, V PACTUTEJbHBIX KJIETOK — U3 IIeJI-
JIIOJIOS3EI, a ¥ I'puboB — u3 xuTuHa. Oco0yI0 POJIb BEIIIOJIHAET 3Ta CTPYKTyDa
y pacteHuii. E€ 1esriosio3HbIe BOJIOKHA 00pa3yOT KapKac, IPOMEKYTKU
KOTOPOr0 MOT'YT OBITH 3aIIOJTHEHBI IEKTHUHOBLIMU BeI[eCTBAMY, JIUTHUHOM.
B saBucuMocTu OT THIIa TKaHel pacTeHWHN 1 GYHKIUHA B COCTAB CTEHKU MO-
T'yT BXOOUTH U HEOPTraHWYECKUE COeqUHEeHUA (HampuMep, OKCHUJ KPEeMHUSI,
conu Kanbliua). PacTureabHble CTEHKU BBLITIONHSIOT LEJIBIH pAx GYHKIUI:
o0eceunMBaiOT TPAHCIOPTUPOBAHUWE BEI[ECTB, MpumaloT (GopMy KJIETKe,
OIIPEeJIeIAIOT HampaBJeHWe e€ pOoCTa, IIPOTUBOAEUCTBYIOT BHYTPEHHEMY
MaBJEHWIO, 3aIUIIAI0T OT HeOJAaromPUATHBIX (PaKTOPOB CPEeAbl U T. II.

I'nukoxkanukc — HAOMEMOPAHHBLI KOMNJIEKC HUBOMHBLX KJLemok, 00-
PA306AHHBLY MONEKYAAMU 2AUKONpOMeudos u 2aukoaunudos. OCHOBHBIE
byHKIUM — CcBASHL MeXXIy KJIETKaMU, BOCHPUATHE DasApaskuTesei, a
TaKiKe yJacThe BO BHEKJIETOUHOM IPUCTEHOUYHOM NHUINeBapeHMH OJaroma-
pa Hammuuio B HEM (epmeHTOB. IIOCKONBKY cI0i1 OUeHb TOHKHH, OH He
BBINIOJIHAET OIOPHON (DYHKIIMU, NPUCYIIEH KJeTOUHBIM cTeHKaMm. Ocoboe
3HAUEeHUE IINKOKAJIUKCA IPOABJAETCA B (DAaromurose.

NTaK, HapMeMbpaHHbIe CTPYKTYPbI KNETOK 3alUMLLialoT KNeTKK
OT HEGMAroNpUATHBIX YCIOBUIA OKPY»KaloLel cpefbl, ABNAIOTCA ONOPON Afs
npoTonnacTta n obecneunBaloT CBA3b CO CPefoNn.

Q DBEATENbHOCTb lMneptoHnuecknin  M3oToHnueckmn  [unotoHuuecknin
<

pacteop pacteop pacteop

)/é// Bbuonorua + ®nsnka

Kierounrsie wmemOpanbsl 00-
Jiee TIPOHMUIAEMBI 1A BOABI, YeM |, ‘ 1 )
IJ1s1 OOJILIITMHCTBA MOHOB, MaJIbIX i
MOJSIPHBIX MOJIEKYJ M MaKpPOMO-
aekys. Takoe oTnure BO MHO-
TOM BOBHUKAET BCJEACTBME HAaJIWUYMUA B MeMOpaHax 0eJKOB aKBaIOPHUHOB,
MPOTYCKAIOIINX TOJbKO MOJIEKYJBI BOABI. UTO TaKoe THUIEPTOHUWUYECKUE,

Mnasmonus Hopma [enna3smonus



N30TOHNYECKNE U T'UIIOTOHHNYECKUE CmopuwmBaHve Hopma Ha6yxaHV|e
pacTtBopbi? KakoBa pojib KJI€TOUHBIX
MeMOpaH B oOecIrieueHUU KU3HeAesd-
TeJIbHOCTU KJETOK?

Aomaumlne onbiTbl

IIpoBenuTe OOBITHI W OIEHUTE

BO3MOJKHOCTH IPaKTUUECKOTO
IIPUMEeHEeHUud 3HaHI/II71 O KJIETOUYHBIX
MeMOpaHax.

OmsiTr 1. OTpe:kbTe HOMKOM TOH-
KYIO IOJbKY JIUMOHA U IIOJIOMKUTE €€
Ha Tapeaky. ITockImbTe TOJLKY caxa-
pom. IlochImars, caxapoM MOMKHO H
HAIMMHKOBAHHYI0O MOPKOBb. O0Bbsc-
HUTE Pe3yJIbTaThI.

OmnbiT 2. Beipe:xbTe u3 KapTode-
JIUHBL TPH KYOUKA OAMHAKOBOTO pas- HawwnHkoBaHHaA MOPKOBb cpa3y nocne
Mmepa. HPHTOTOBI’Te Tpu cTakaHa. B nocbinaHua caxapom (a) u uepes 1 y (6)
OOVWH HaJeliTe MOACOJIEHHYIO BOIY, B
JIPYrofi — KOHIIEHTPMPOBAHHBIA PACTBOP COJIM, 4 B TPETUN — BOAY H3-IIOJ
KpaHa. B KaKabIll cTakaH omycTUTe M0 KaprodeabHOMY KyouKy. Yepes 2 u
paccmoTrpuTe Kyouku. IIpenio:xure o0bsACHEHIE PE3yJIbTATOB.

OTHOLWEHWE

fABnenme Qaromurosa OTKPHLT Jaypeatr Ho-
OeseBCKOil mpeMuu 10 (PU3UOJOTUM U MeIu-
muue (1908) yxpaumnckuit yuéuniii H.H. Meunukos
(1845-1916). B mporiecce daromurosa akTUBHYIO POJb
BBIIIOJIHAET KJETOYHAass MeMOpaHa, KOoTopas OOBOJIAKH-
BaeT YaCTUYKY, KOTOpasa (aronmuTUPYETCd, U BTATUBAET
eé B r1y0b IIMTOILIa3MblI ¢ oOpa3oBamueM (arocomsbl. V3
JIN30COM KJIETKH K (harocoMaM IMOCTYHAIOT THUIPOJUTH-
yeckue (pepMeHTHI, KOTOpble IMepeBapUBaIOT IIOTJIOIIEH-
HyIo yacTuily. Kakoe 3HaueHne MMeeT 9TO OTKPLITHE IJIS Pa3BUTUA 3HAHUHN
o KieTKe?

» N

o

“ﬂ.\; PE3YJIbTAT

OueHka 3apaHunA ANA CaMOKOHTponA

1. Yo Takoe knetouHasa membpaHa? 2. HazoBute GpyHKLMN KNETOUHON MeMOpaHbI.
3. Yto Takoe MembpaHHOE TpaHcnopTMpoBaHue? 4. KakoBbl MexaH/3Mbl TPaHCMOP-
TUPOBAHMA BelecTB Yepe3 membpaHbl? 5. YTo Takoe HagMeMOpaHHble CTPYKTYpbI
Knetkun? 6. HazoBrTe HagMeMOpaHHble CTPYKTYPbI.

7. Kak yHKUUM KNeTouHol MeMbpaHbl CBf3aHbl C eé cTpoeHuem? 8. Kak mpowc-
7-9 | XoOMT TPaHCMOPTUPOBaHME BELLECTB Yepe3 KNeTouHylo membpaHy? 9. Kakoso
3HaYeHne HaaMeMOPaHHON CTPYKTYpPbl KNeTKN?

10. KakoBa porb KNeTOUYHbIX MeMbpaH B agantaLluy KNeTok K YCJIOBUAM CyLLeCTBO-
BaHWA?

1-6

10-12

§ 13. KneTouHass MembpaHa
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LHumonna3sma - mecmo, 20e npoucxo0am oCHo8Hble cO6bImus 8 XU3HU KJlemKu.
[Jlemckas sHUuKIoneous

§14. UNTOMNA3MA N OCHOBHDbIE KJIETOYHbIE OPTAHEJJ1bI
OCHOBHbIe NOHATNA U KnloveBble TepMuHbl: LUTOMJIASMA. OpraHennbl.
BcnomHute!  Yro Takoe Knetka?

Mogymanire!

JBu:xeHue IUTOIIAa3MbI
TIpUCYIlle B OIpPEeNeJEHHON CTemeHU’
BCEM JKUBBIM KJETKaM, OTHAKO Hau-
0oJiee 3aMETHO IIOJ CBETOBBIM MUKDO-
CKOIIOM B KJIETKAaX 3JI0JIeV KaHAJCKOM
(Elodea  canadensis).  Peanbuas
CKODPOCTb [ABUIKEHUS I[UTOILJIA3MBI
B KJIETKAX €€ JIMCTBEB COCTABJISET
0,1 mm/MuH. PasinuaioT 3TH OBUKe-
HUdA, HAOIIOZAs 3a IepeMeIleHusIMN XJIOPOILIacToB. KakoBo 'Ke 3HaueHUe
UMeeT ABVIKEHUS ITUTOIIAa3MbI AJIA KUBHEeATEeIbHOCTH KJIETOK?

1* COLEPAHVE

‘“\._-ﬂ# Mouemy umtonnasma ABnAeTcA CprKTypHOI/I cucremom?

Ilox KyeTOuHOI MeMOpPaHOUW BHYTPHU SKUBOM
KJIETKU HaXOAUTCS He IMPOCTO PACTBOP COeAMHE-
HUH ¥ OPraHesJIbl, a CJIOMKHAsA AUHAMUUYECKasd
CTPYKTYpHAas CUCTeMa, HasblBaeMas ITUTOILIA3-
mor (usr. 32). BcmomMHMM, 4YTO SAPO K 9TOU
cucreMe He oTHOCUTCS. C IIUTOILIa3MO CBA3aHbBI
BCe 'KM3HEHHbIe (DYyHKIMU KJIETKU — e€ OoIopa,
IBUKeHUe, MUTaHUe, NMUullleBapeHue, AbIXaHUe,
BBIZIEJIEHNE, TPAHCIOPTHUPOBAHUE  BEII[ECTB,
pPasapakUTeNIbHOCTD U IP.

BuyTpeHHee comep:KuMoe KJETKH XapaKTe-
pu3yeTcAa OTHOCUTEJIBLHBIM ITOCTOSHCTBOM COCTA-
Ba ¥ cBOHcTB. OCHOBHBIM CBOMCTBOM ITMUTOILIA3MBI SBJAETCA CIOCOOHOCTH
K aBuokeHuio (1ukJos). Biaromapsa eii muTomIasMa co3mgaéT ONTUMAJbHbBIE
YCJIOBUSA M OMOXMMUUYECKUX DeaKInil, CBA3LIBAET BCE UYACTU KJETKHU B
equHoe 1esoe. Ilom KoHTpoJieM sfpa IIUTOILIA3Ma PEryJupyeT pPeakiuu
cuHTe3a (AcCCUMMUIAANMUA) M pacmaga (IUCCHUMUIAILNA), 00JagaeT CI0CO0-
HOCTBIO K POCTY M CAaMOOOHOBJIEHWIO, YYACTBYET B CAMOBOCIPOM3BEIECHUM
KJIETOK, PacupeeieHNN OPraHeslI U PECYPCOB MATEPUHCKOU KJIETKH.

IluTomnasmMa COCTOMT U3 TaKMX KOMIIOHEHTOB, KaK I'MaJOILIasMa,
IIUTOCKEJIET, BKJIOUEHUA U OPraHe b,

IHumockenem — COBOKYITHOCTH MUKPOHUTEH U MUKPOTPYOOUEK, KOTOPHIE
BBITIOJHAIOT TPEK/e BCeTo ABUTATENIbHYIO U OMOPHYI0 GyHKIMKU. MUKDPOHU-
™ (MUKPOPMIaMEHThI) 00pa30BaHbI COKPATUTEIbHBIMU OEJIKAMU aKTUHOM
¥ MHO3WHOM, MHUKPOTPYOOUKM — CHOHPATBHO YIAKOBAHHBIMHM €IMHUIAMU
Oeska TyOysamHA. OTa OIOPHO-JBUrATeJbHAs CHCTEMAa IIPO- U SYKAPUOTH-
YeCKUX KJETOK, KaK ¥ I[UTOILIa3Ma B IIeJIOM, IOCTOSHHO M3MEHSETCHd, €€

Wn. 32. Untonnasma -
AVHaMnyeckasa TpéxmepHas
CcUCTeMa CO CJIOXKHOW MOJIeKy-
NAPHOW opraHu3aumen



GYHKIUAMU ABJIAIOTCA MOAAeP:KKa 1 aganTanua (GopMbI KJIETKH, obecieue-
HIUe BHEITHUX W BHYTPEHHUX ABUIKEHUI, POCT U JejieHUe KJIETOK.
T'uanonnaszma (oT Tped. 2uaioc — CTEKJO), WJIN IIMTO30JIb, — OCHOBA
IUTOILIA3MbI, €6 MAaTPUKC, KOTOPBLIA SBJISETCA MPO3PAUYHBIM PaCTBOPOM Op-
TaHUYECKUX U HEOPraHWYECKWX BEMIeCTB B Boje. PUINUECKOEe COCTOSHUE
TUAJIOIJIa3Mbl B BUE TeJd WIN 30JIA BINAET HA CKOPOCTb OMOXMMUUYECKUX
IIPOIIECCOB: UEeM OHA T'yIIle, TeM MeJIEHHee TPONCXOAAT XMMIUUECKYIe PeaKIiN.
Brnwuenusa — HENOCTOSTHHBIE KJIETOUHBIE CTPYKTYDPBI, ABJISIONIUECS
3amacaioliMU COeIUHEHUAMM WA MPOAYKTaMH OOMeHa BeIlecTB, W POJb
KOTOPBIX B KJeTKe naccuBHa. OHU MMEIOT BUJ
36épeH, KPUCTAJUIMKOB, Kamejib W CJHIYKaT AJsd
JKM3HeoOecIIeueHnusaA KJIETKH WM 00pasyloTcs
B pesyJbTaTe e€ (GYHKIMOHUpOBaHUA (uJg. 33). o
Ilo pyHKIIMAM X AEJAT HAa CEKPETOPHBIE, dKC- ‘fd_
KpeTopHbIe, TpohuUuecKue, MUTMEHTHBIE, a II0
XUMUYECKOH IIpupoje — Ha OeJIKOBLIE, YIJIeBOA-  Wn. 33. Kannu macna B Knetkax
HbIE, JUNUAHBbIE, KPUCTAJJIMYECKUE U OP. CeMAH NOACONTHEYHNKaA
WNtak, LUTOMJIA3MA (oT rpey. yumoc — Knetka u nat. plasma -
BblNIeN/IeHHOE, CO3AaHHOE) — YacCTb KNEeTKW, HaXOAALWAACA MeXay
NOBEPXHOCTHbIM anmnapaToM 1 AAPOM, UMEET BbICOKYIO CTeMeHb
CTPYKTYPHOW 1 GYHKLMOHaNbHOWM opraHu3aLmu.

KakoBo 3HaueHMe 0OCHOBHbIX OpraHeNN 3yKapuoTu4eckomn Knetkm?

IIo ocoGeHHOCTSM CTPOEHUS OPraHe/Ibl KJIEeTOK MeJdaT Ha OJHOMEeM-
OpaHHbBIEe (SHIOILIa3MaTUUYEeCKas CeTKa, KOMILIEKC ['OJbIKU, JU30COMEI,
BaKyoJIn), AByMeMOpaHHBIe (MUTOXOHAPUHU, IJIACTUIBLI) M HeMeMOpaHHbIE
(pubocombl, KJIETOUHBIH MeHTp) (u1. 34).

Indonnazmamuieckans cemka (I1IC) — odHomembpaHHas opzaHenna
8 eule cucmemvl YucmepH, mpyoouex, nY3vipbKo8, YLacmeyrnuwux 6 Kie-
MOYHOM O0MeHe U MPAHCNOPMUPOBAHUU Geuiecmé. BBIIENAOT TIagKyIo
(6e3 pubocom) u miepoxoBaTtyo (¢ pubocomamm) IIIC. OcHOBHBIMU (DYHK-
UAMEI SBJIAIOTCA CUHTE3 6eIKOB, YIiIeBOIOB, KUPOB, TPAHCIOPTUPOBAHNE
BeIIleCTB MO KJETKe 1 o0pasoBaHue BakyoJeii. IIIC — sTo opramesia, KOTo-
pasd AeJUT IUTOIJIA3My Ha OTAeJbHBEIE (YHKIIMOHAJIbLHEIE OTCEKH.

Komnanerxc I'onvdncu (KI') — oOnomembpannas opzanennia 6 eude cucme-
Mbl YUcCmepH, mpybouer, nYyswviPbK08, OCYU,eCMENLIOULAs KJemoyHbvle Nnpo-

4

Wn. 34. OpraHennbl kKnetok: 1 — sHAoONNa3mMaTMyeckas cetb; 2 — Komnnekc fonbaxu; 3 — nn3o-
COMa; 4 — BaKyoOJlb; 5 — MUTOXOHAPUS; 6 — NnacTmaa; 7 — prubocoma; 8 — KNeToUHbI LEEHTP

§ 14. LluTonnasma n 0OCHOBHbI€ KNeTOYHble opraHenibl
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yeccol cexpeuuu u sxckpeyuu. ObecreunBaer mpeodpasoBaHUEe COEAUHEHMUI,
nocrymnatornux us I1IC, B QyHKIIMOHATLHBIE TPOIYKTHI (TOPMOHBI, (DePMEHTHI
u T. n.). Emé ogHoi BaykKHON (PpyHKIIMENH ABJISETCS 00pas3oBaHIeE JIM30COM.

Ju3ocomut (OT rped. Ju3uc — pacilelyieHre, COMaA — TeJIbIe) — 00HOMeMO -
PaHHble OpzaHeaNbl 8 8Ude OKPY2ablX NY3bLPbKO8, COO0epucauiux (epmer-
mul 01 KAEMOYH020 NUUWE8APeHUL. ITU OPraHeJIbl KpoMe PacIelIeHu s
CJIOJKHBIX OPTraHWYECKUX BEINEeCTB OO0 MPOCTHIX YHUUTOMKAIOT UYKEePOIHBIE
coeiMHEeHUA, OTPAabOTaHHBIE OpPraHeslJIbl, 3apakeHHBbIe BUPYCaAMU KJIETKU
u T. 1. PepMeHTHBI! COCTaB JU30COM Pa3HOOOpaseH.

Baxyoau (ot nat. vacuus — mycToil) — 00HOMeMOPAHHbLE OPZAHEeNLbL,
yuacmseyouwue 6 CeKpeyuu, IKCKpeuuu U 3anacaHuu coe0uHeHull.
Pacmosiararorcss B KJeTKax KMBOTHBIX (MHUIEeBAPUTEIbHEIE, CEKPETODPHBIE
U COKPATUTEJbHbIE BAaKYy0JM), PACTeHUI (OCMOpPEryJasaTOPHBIE M CEeKPEeTop-
HBIE€ BaKyO0Jin) U TpuboB (3amacarolire U ceKpeTopHble Bakyoan). OcobeHHO
XOPOIIIO PAa3BUTHI BaKyOJIM B KJIETKaX PacTeHUM.

Mumoxondpuu (OT Tped. MUMOC — HUTb U XOHOPUOH — 3EPHBIIIKO) —
08yMmeMOpaAHHbLEe SYKAPUOMUYECKUEe NOLYABMOHOMHbLE OPZAHELILbL KJeMoy-
Hozo OvixaHus. Hanboiiee xapaKkTepHOII 0COOEHHOCTHIO CTPOCHUS ABJIAIOTCSA
KpucTHI (rpebHM), Ha KOTOPBIX O0Hapy:KeHbI MeaKue Tesbra — ATd-combl
¢ epmentamu ansa cuHtesa AT®. Buyrpu pacmoaoxxkens: [THK, nPHEK,
puboCOMBI /I CHHTE3a COOCTBEHHBIX OEJIKOB. JHepreTnuecKas (PYHKIUS
MHUTOXOHIPUIH COCTOUT M3 TAKMUX IPOIIECCOB, KaK: a) OKUCJIeHNe OpraHuye-
CKUX coeIuWHeHUIl, 6Jaromaps ueMy MHUTOXOHIPWU HA3BIBAIOT ObLXaMmeib-
HulM yeHmpom kaemok; 0) cuntes AT®D, BcieqCTBUM Yero MUTOXOHIPUU
Ha3bIBAIOT 9HepzeMUYeCKUMU CMAHUUAMU KAeMmOK.

IInacmudwsl (0T Tped. naacmoc — BBLIEIJIEHHBINR) — amo 0eymemoOpan-
Hble NOAYAEMOHOMHbBLE ODZAHEANb. PACMUMENbHbLX KJAemoK, ocyuiecm-
8nAWUe NuUMaHue U 3anacanue geuiecma. ITOT BUJ OPTaHEJI AeJIAT Ha
XJIOPOILIACTHI (OCYIIeCTBAAIOT poTocuuTe3 u cuHTesd AT®), XpoMoILIaCThI
(00yCIOBIMBAIOT OKPACKY JIEIIECTKOB, IIJIOJOB) M JIEHKOILIACTEI (3alacaioT
Kpaxmau). IlmacTuasl coocoOHBI K B3auMMoOIIpeBpalneHusaAM. Hampumep, B
Ipoliecce TO3eJIeHEeHUs KJIYOHel JIeHKOIIacThl MPeBPAIAIOTCSI B XJOPO-
IJIaCThI, B KOXKype aleJbCHHOB M KOPHEIIOAAX MOPKOBU XJOPOILIACTBI
IPeBpaIanTca B XPOMOILIACTHI.

Pub6ocomot (or HasBauuit PHK u rpeu. coma — Tenblie) — HememOpaH-
Hble YHUBePCAabHble Opzaneanvt, cocmoawue u3 pPHE u 0eakos u obe-
cneyusaoujue cunmes 6eakos. CBOGOMHO PACIIOJIOMKEHBI B IIUTOILIA3ME,
mpUKpeIieHbl K MeMmOpanam 3epuucrtoit IIIC, Ha sApe, B IIacTumax
u MUTOXOHAPUAX. CocToAT 13 ABYX CYyOBLeOUHMUII: OOJILIIION M MaJIoii.
Oobpasyiorcsa cyowpenuauiisl u3 PHK (cuHTe3upyeTcsa B AAPBINIKE) U O€JIKOB
(mocTymaroT u3 IUTO30JA). B APBIINIKE CYyOBeIWHUIIBI COEIUHSIOTCSH,
TMOKUAAIOT PO ¥ TMOCTYIMAl0T B IIUTOILIA3MY.

Knemounwiii yenmp (LeHTpocoMa) — HememMOPAHHAA Op2AHeANd, CO-
cmoswasn u3 yenmpuodeil. CrTeHKU 1meHTpuojeil GopMUPYIOT 9 TPUILIETOB
MHUKPOTPYOOUEK, PACIIOJIOKEHHBIX 110 KPyry. Beimosuser rakue GyHKIUA,
Kak JejieHrWe KJETKU W OpTaHM3alluA ITUTOCKeeTa.

WTakK, opraHensbl (OT rpey. op2aHOH — OPYAMeE), Ui opraHougbl, —
5TO MOCTOAHHbIE KJIETOUHbIE CTPYKTYpPbl, KOTOPble MMEKT creunduyeckoe
CTPOEHUE W BbIMONHAT XKU3HEHHO BaXHble GYHKLMN KNETKN.



OEATENIbHOCTDb
3 CamocTonATenbHasn pa6ora

ComocraBbTe 0003HAYEeHHBIE
CTPYKTYPBI KJETKH C¢ UX Has3Ba-
HuAMUA: A — KoMmiLiekc IoJabmKuy;
B — murtoxomapus; I' — muromias-
ma; E — namsocoma; C, — KJerouHas

memOpana; C, — BIBI,ZLeJII/ITeJIBHaH
Bakyosb; T — 9IIC; P, — anpo; P, —
KJIETOUHBIM 1eHTp; P, — pubocoma;
B — s1eMeHTHI IIITOCKEJETA.

B cayuae mpaBUILHOTO COIIOCTAB-
JieHUsA B TaOJUIle OTBETOB IMOJAyYUTE (DaMUIUIO
HEMEIKOTO 00TaHWKAa, KOTOPHIA BBEJ B HAYKY TIO- 6 7 89
HATUE YUMONLA3IMA.

1 2|3 |4 |5 |6 |7 /|89 10|11

A g OTHOLWUEHUE
-4 3apauva Ha popmMpoBaHMe yoexkaeHNIil 0 3HAUEHUUN HayKN

« Biaromapsa MeTony OKpacKM OTAeJbHBIX KJETOK C IIO-
MoIbio HuTpaTa cepedopa Kamwuino Tombmxu (1843—-1926)
OTKPBLI B HEeHPOHAX CETUATHIN alllapaT, HAa3BaHHBLIN B ero
YecTb KOMILIEKCOM [onbsxy.

- HoOeneBckasa mpemusi B 00JacTu
¢usmosorun u Memuimuel 3a 2016 r.
IPUCY:KJeHa SAMOHCKOMY YYEHOMY, Ha-
VUHOMY CIIEI[IAIHUCTY IO KJIeTOUHOI 6uotoruu Momm-
Hopu Ocymu 3a MccaeoBaHUA MeXaHU3MOB ayTodaruu
B KJIETKE, KOTOPYIO OCYIIECTBJIAIOT JU30COMBI.

+ Yuéuble KmeBcKOro HaIMOHAJLHOTO YHUBEP-
curera umenu Tapaca IlleBueHKO II0J PYKOBOICTBOM
npodeccopa T. B. iKeaToHOKCKON IPEAI0KUIN Bapu-
aHT IOCTAaBKM JIEKAPCTB B KJIMHUYECKOH OHKOJIOTHUH,
CO3/I1aB MUIeJIJIAPHbIe HAHOKOHTEeHEPHI.

OmennuTe 3HAUEHUWE ITUX WCCIETOBAHUN IJA pPas-
JIMYHBIX OTPACJIel IeATeJIbHOCTY YeJIOBEeKa.

N
!

L |
P

PE3YJIbTAT

§ 14. LluTonnasma n 0OCHOBHbI€ KNeTOYHble opraHenibl

OueHkKa 3apgaHua AnNA cCaMmOKOHTponA

1. Yto Takoe uutonnasma? 2. Ha3oBuTe CTPYKTYypHble KOMMOHEHTbI L1TOMNIasmbl.
1-6 | 3. Yro Takoe rnanonnasma? 4. Yto Takoe umTockenet? 5. Yto Takoe opraHennbl
KneTkn? 6. Ha3oBrTe OCHOBHbIE rPyNMbl OPraHessl 3yKapnoTUYecKomn KNeTKu.

7. Moyemy LuTONNa3ma ABNAETCA CTPYKTYpPHOW cuctemon? 8. KakoBo 3HaueHre mem-
7 -9 | 6paHHbIX OpraHenn sykapuoTmyeckon knetkn? 9. KakoBo 3HaueHne HemembpaHHbIX
OpraHes 3yKaproTnyeckon Knetku?

10. Moyemy wuMTONNasMa ABMAETCA CJIOKHOW [AUHAMWYECKOW CTPYKTYPHON W
bYHKUVOHaNbHOM CMCTEMON KNeTKin? 61
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U3 ecex cnocob6Hocmeli msxeneliwet u pedyaliuieli A87155emcsA ymeHue ynpasasame.
Maodam de Comepu

§15. AAPO: CTPYKTYPHAA OPTAHU3ALMNA N OYHKLNN

OCHOBHbIe NOHATUA U KNtoueBble TepmuHbl: AAPO. leHeTuYecKkasa nHdop-
maums.

BcnomHute!  YT0 Takoe sykapuoTnueckas knetka?

HoBocTu HayKkun

Hnmvea OHEK cocraBiser okosio 2 M, a pasmep
AApa, B KOTOPOM OHA PACIIOJIOMKEHA, COCTABJISIET B CPej-
HeMm 16 mxm. 3uauut, [JHK B Axgpe moskHa OBITH OIIpe-
IeJEHHBIM 00pasoM IIPOCTPAHCTBEHHO OpPraHN30BaHA.
Ho mpobGiema sakjoouyaerTcs He B IJIOTHOCTH YKJAAKH, a
B BO3MOYKHOCTH CUNTBHIBAHUA MHMOPMAINKN C €€ BUTKOB. YUEHBIe HAIILIN
OTBET Ha BOIIPOC O TOM, KakK B sape pacmnoJaratorcsa autu [JHK. OxkasniBa-
ercs, uro Bce Hutu JITHK ob6pasyior ¢pakranabayo riaodoyay. Camo moHsaTHe
3aMMCTBOBAHO M3 MATEMATHKM, HO B COBPEMEHHON HAYKe IPUMEHSIETCA B
pagnoTexXHUKe, NHPpOpMaTUKe, OMOJIOTUN 1 JaKe B 9KOHOMUKE.

o
: EPXKAHVE
-

Dl Mouemy appo urpaet Beayulyio posb B KU3HeAEATENbHOCTN KneTku?

B 1831 r. aurauiickuit yuénniii Pobepm Bpoyh, paccMaTpuBad KJIETKU
II0J; CBETOBBIM MUKDPOCKOIIOM, YBUEJ KOe-UTO UHTEPECHOe: KaKasd PacTu-
TeJbHAA KJIETKA COoJepiKajia KPYIJVIBIH U HEIpo-
3pauHblii dsaeMeHT. OH HasBaj ero saxpom (Jar.
nucleus) (ua. 35). Ysuas o Habaognenuu BpoyHa,
HeMmenkuii ¢usuosor T. IlIBaHH HayayJ HCKATh
TIOJO0OHBIE BJIEMEHTHI B JKMBOTHBIX KJIETKAX U Ha-
miésa ux (us. 36). ATo OBLIO BasKHBIM OTKPBITHEM,
YTO CBUJETEJIbCTBYET O €JUHCTBE CTPOEHUS BCEX
9YKapUOTUUECKUX KJIETOK.

Bosiee mnoszuue wuccienoBaHUs, HayaThble Wn. 35. apo B KneTke
H. Temmepsuarom B 1930-x romax, moKaszain KOXypbi lyKa (CBETOBON
BeIyIIyI0 pPOJIb fAApa B Ilepeladue HacJeICTBEH- MUKpOcKon, X1000)
HOCcTH. SIIpO Comep:KUT OCHOBHYIO [OJI0 TeHe-
TUUYECKOU MH(pOpPMAIUMU O TOM, KAKUMHU JOJKHBI
ObITH (hopMa U CTPOEHUE KJIETKH, KaK eil 'KUTb
u pasBuBaThCcA. MMEHHO B dAApe conep:Karcs
mosekyabl [JJHK, B KOoTOphIX 3aKogupoBaHa Ha-
cJeficTBeHHAA MHPOPMAIU O CTPYKType GEKOB.
Ira uHOpMamus mepenuckiBaerca Ha uPHEK,
KOTOpass C IIOMOIIbI0 GEeJKOB-IEPEHOCUYUKOB
IIOCTYIaeT B MUTOIIAa3My K pubocomam. U yxe Ha
9TUX HEeMeMOpPaHHBIX OpraHesJaX CUHTEe3UPYIOT-
cA BEIeCTBA, OT KOTOPBHIX 3aBHUCUT (DOPMUPOBA-
HUe MPU3HAKOB W CBOMCTB KJETKU M OpraHU3Ma.

Mn. 36. dneKTpOHHasA MNKPO-
doTorpadus agpa Knetkm

NomXenyaoYHoN »enesbl
fAnpo peryaupyer m sHepreTudecKue mpeodopaso- (x 16000)



BaHUsA, IOCKOJbKY B HEM 3amucaHa MHGOpPMAaIUd 0 (pepMeHTaX U OpraHel-
JIaX DHEPTeTUYecKoro ooMeHa. BoT moueMy sapo sABAAETCA 00A3aTEIBHBIM
KOMIIOHEHTOM KJIETOK pacTeHUi, TPUOOB M *KMBOTHBIX. TOJBKO B KJIETKaX
HEKOTOPBIX THUIIOB HET fApa. OTO, B YACTHOCTU, SPUTPOIUTHI MJIEKOIIM-
TAIOIUX, CUTOBUJHBIE TPYOKM CeMeHHBIX pacTeHuii. I Takme KJeTKU He
CIOCOOHBI K MPOJOIKUTEIbHON KUSHU.

Kamxmomy Tumy KJIETOK CBOMCTBEHHO OIpeIeEHHOe IIOCTOSHHOE COOT-
HOIIIeHWe MeXXKJy 00bEéMaMu sSapa U ITUTOILIA3MBI (20epHO-UUMONLA3MAU-
yeckoe coomnoulerue). SIapo oupenesIEHHOrO 00BEMa MOKET 00ecIeunBaTh
IIpoIiecchl OMOCUHTE3a 0EeJKOB TOJBKO B COOTBETCTBYIOIEM O0BEME ITUTO-
maasMbl. [[osToMy B GOJBIIMX KJIETKAX MM KJETKAX C YCUJIEHHBIM 00-
MEHOM BeIlleCTB HAaOJII0JaeTcs MHOTOSAEePHOCTh (Hampumep, B KJETKax
uH(py30puii, rpuboB, MeUeHU, MBIIITEYHLIX BOJOKHAX).

Utak, AAPO — 3T0 HenpemeHHas YacTb KeTKU, Urpaet BegyLlyto posb B
€ro Xn3HedeATeNbHOCTY, TaK KakK COOEPXKUT reHEeTMYECKYI0 MHOPMaLUIo.

Kak nponcxoaAaT coxpaHeHue 1 nepegava reHeTnUYecKon uHopmauum aapa?

l'enernueckas mHpoOpMALUA — COB0OKYNHOCMb Cc8edeHUll 0 pa3sumuu,
cmpoerHuu u ceoiicmeax Kaiemku, nepedaémcesa no Hacredemay. Orcrona eé
Ipyroe Ha3BaHUe — HacJeAcTBeHHad nHopmanusa. CaMmy ciocoOHOCTH KJie-
TOK WJM OPTaHMW3MOB IMEepenaBaTh ATy MHMOPMAIIUIO CIEAVIOIIEMY IIOKO-
JIEHUI0 HAa3BIBAIOT HACKe0CMEeHHOCMbI0. BOJIBIINHCTBO KUBBIX CYIIECTB
COXPAHAIOT CBOIO TEHETHUUECKYIO MHDOPMAIINIO B fL0pe KJIETOK, AAPO UMEeT
0CcOObIEe CTPYKTYPBI — XPOMOCOMbL, & XPOMOCOMBI 00Pa30BaHbl XPOMATHUHOM,
cocroamum u3 [JHK u 6enxoB. I umenno Ha JJHK renermueckas mHDOD-
MaIlusa KJIeTOK 3aIlncaHa B BUIE OIPeNeJEHHBIX MOCJeI0BaTEeIbHOCTEH HY-
KJIEOTHUIOB U Giarofapsa MefiCTBUIO Pas3JMUYHBIX MeXaHW3MOB 3alllUIIEeHa OT
Bpexuoro Boadneiicteua. [JJHK comep:xuT cBefieHUs 0 CTpOEHUM BceX OETKOB
u PHEK kneTku, a Takske o0 peryJAluN UX CUHTE3a.

Ilepemaua reHeTuuyecKoil mHMpOPMAIIUN OT MATEPUHCKON KJETKHU CJe-
OVIOIIeMY IOKOJIEHUIO OCYIIIeCTBJISETCSA Hpu eé€ neseHuu. [leneHue Kiie-
TOK — 3TO IIPOIlECC, IPU KOTOPOM IIPOMCXOAUT DPacIpenesieHNe XPOMOCOM
¢ umetomeiica B Hux [[HK Mexay mouepHuMu KjaeTKamu. [[JIsd KJIETOK
XapaKTEPHBI JBA OCHOBHBIX TUIIA JEJIEHUS — MUTO3 1 Meito3. IIpu murTose
reHeruyueckasa mHbpopManua nepemaérca 0e3 M3MeHEHUI, a MPU Melose —
BUIOU3MEHAETCS IJId YBeJIUYeHUS udMeHuYuBocTHu (ur. 37).

WTak, coxpaHeHre 1 nepefaya reHeTMYeCcKon MHbopMaLUN NPoMCXoaaT
C yyactuem agpa.

- = A f
i l"”ﬁ':-".ll :1’ u -
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Wn. 37. YpOBHU XpaHeHWs 1 nepefayn reHeTnyeckor nHbopmaumm:
1 - OHK; 2 - xpomocombl; 3 — Aapo; 4 — geneHve KneTok

§ 15. flgpo: CTPYKTYpHas opraHmsauusa n GyHKLMUm
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KakoBbl 0c0O6eHHOCTU CTPOEeHUA AApa B CBA3M € GyHKLUuen?

OcHoBHBIEe GYHKIUU SIApa, ompeneasdtoniue ero GopMy M 0COOEHHOCTHU
CTPOeHUs, HAIpaBJeHbl Ha: 1) camosocnpoussederue Kiemokx, YTo CBI3aHO
¢ coxpanenueMm mHpopmanuu B [[HK u eé mepenaueii [ouepHUM KJIETKAM
pu JesieHun; 2) camo00H08IeHUEe KAeMOK — B AAPe C YUaCTHUeM SIPbIIIeK
cuntesupyorcas pPHK u mpoucxoauT coemmHeHue CyObeIUHUIL, KOTOPBIE
CUHTE3UPYIOT HOBBIE MOJIEKYJIBI O€JIKOB; 3) camopezyrayulo KJiemox — B
AIpe CONep:KUTCSA MHGMOPMAIUA O PEeryJaATOPHBIX 0eJIKaX, OKa3bIBAIOIUX
BIUAHVE HA aKTUBHOCTb I'€HOB.

B ocHOBHOM fAapa MMeEIOT HIAPOBUAHYIO (DopmMy, ogHakKo (opma axpa
3aBucUT OT (hOPMBI M PAsMEPOB KJIETKU U OT (PYHKIMH, KOTOPHIE OHA
BBITIOJTHAET. PasMephl fAApa MOTYT OBITh PA3HBIMH, OOBIYHO OT 8 [0
25 MKM B auameTrpe. B dAnpe BBIIENAIOT TOBEPXHOCTHBIN ammapar u
BHYTPEHHIOIO Cpeny.

IToBepxHOCTHBIN ammapaT COCTOUT W3 ABYX MeMOpaH, (hopMUPYIOINX
s0epHYy10 00010YKY ¢ MEXMeMOPaHHLIM IIPOCTPAHCTBOM. B HEKOTOPHIX Me-
CTaxX BHYTPEHHSS W BHEITHAS MeMOpAHBI C MOMOIIbI0 0GEJIKOB COeNUHSIOT-
cd, obpasdysa sdepHble NOpvl A OCYIIECTBIEHUA CBASU MEKAY AAPOM U
nuToIIadMoi. M3 muTomsasMbl BHYTDB fpa IIOCTYHAIOT CUHTE3UPOBAH-
HBble B Hel BEIEeCTBA C IIOMOIIBIO CIEINAIU3UPOBAHHBIX OEJIKOB-MMIIOD-
THHOB. 3aTO M3 fAApPa B IUTOILIA3ZMY TPaHCIOPTHUPYIOTCA MoJsieKyasl PHE
pasauyHBIX TUIOB. HapysKHaa anepHada MeMOpaHa CBs3aHA C IIIEPOXOBATOMN
9IIC, xoTopasda MPOLOJIKAET TPAHCIIOPTUPOBAHME COENUHEHUN B ITUTOILIA3-
me. UBHyTpU AepHas 000J0UYKa TOKPBITA A0epHOil NAACMUHKOL, KOTOpas
ompegesaser (GopMy Sapa U IPUKPeIsaeT XxpomaTtud (un. 38).

BuyTpenHsa cpega sapa COmep:KUT XpoMa-
TUH, AAEPHBIN COK (KapUOILJIasdMy) U AIPBIIIKHA.
Xpomamun — reHeTUYECKUI MaTepraj, OCHOBY
Koroporo cocraBasaioT JHK u 6enku. Xpomatun 3
00pasyeT XpOMOCOMBI, KOTOPBIX HET Y IIPOKapHU-
oToB. B cocraB axpa syKapHOTHUYECKUX KJIETOK
BXOZUT OIPENeJEHHOE KOJUYECTBO XPOMOCOM,
Ka'Kaasd U3 KOTOPBIX COAEPIKUT OAHY JIMHEH-
myio moxuerysny IHK. Adepnuiii cox aBuaercs
BHYTPEHHUM COJAEPKUMBIM Apa, IO COCTaBYy U
cBoiicTBaM OJM3KUM K muTomiasme. S0pwviu-
KU — 3TO ILJIOTHBIE CTPYKTYPBI, COCTOSAIIME W3 Wn. 38. CTpoeHue appa: 1 -
PHK u GeaKOB, XpOMATHHA U IPaHyJ-Ipeilme- BHEWHAA AfepHas membpaHa;
CTBEHHUI] CcyObefnHHI, pubocoM. SIApHITIKK 2 — BHYTPEHHAA ANEPHan

. MembpaHa; 3 - pMbocombl;
(hopMupyOTCS Ha ONpeAeéHHBIX yUacTKaX OT- 4 - XPOMATHH: 5 — ARDBILIKO;
AeJabHBIX XpomocoM. B sppeimkax obpasywor- g _ AAEPHbI COK; 7 — AEpHbIE
cs Gousbliasg U Masas CyObeAMHUIBI PUOOCOM,  noppi; 8 - wepoxosatas MC
KOTODBIE BBIXOJAT Uepesd IIOPHI B UTOILIAZMY U ¢ pubocomamis; 9 — MexMeM-
CcOeqUHAIOTCA AJsA OmocuHTe3a 0esnKoB. B anpe 6paHHOE NPOCTPAHCTRO;
MOXKeT OBITH OJHO WJIN HEeCKOJbKO AAPbLIIIEK. 10 - AnepHaA nnacTuHka

1
2

WTak, cTpoeHne spgpa NpucnocobneHo K GyHKLUAM, HanpaBaeHHbIM Ha
CaMOBOCNPOU3BefEHNE, COMOOOHOBNEHNE U CAMOPETYNALMIO KIETOK.



OEATENIbHOCTDb
CamocToATenbHasA pabota c Tabnuueii

3anoaHUTEe TAOIUIYY U CHOPMYJIUPYHTE BBIBOJA O B3aMMOCBSBSU CTPOE-
HUA A1pa ¢ ero GQyHKIIUAMUA.

Ha3BaHue cTpyKTYypbI CTpoeHune QOyHKUMN
MoBePXHOCTHBI ApepHas obonouyka
annapat flnepHble Nopbl C NOPOCOMaMbI
Appa flpepHaa nnacTUHKa
AnepHbI Cok
BHyTpeHHAA
XpomatuH
cpepa
A4pbIWKo

Buonorua + Apxutektypa

CaMbIM SPKHM IIPOM3BeJeHIEM COBPEMEHHOI ap-
XUTEKTYPhl ABJAETCA CUHTANyPCKUH IeIeX0oMHbIN
moct Xenukc (The Helix Bridge), KOTOPBIil CUMTAETCS
OIHUM 13 KPACHBEHIINX MOCTOB MHPA. ITOT MOCT B
Bume cuupaneBunuoii mosexkyasl [[HK maunaoit 280 m
OTJINYAETCS HaEKHOCTBIO U JErKocThio. Kakue oco-
6ennoctu opranusaruu JHK obecmeumBaioT e€ mpou-
HOCTH ¥ KOMIIAKTHOE PACIIOJIOKeHUe B saape?

A g OTHOLWEHWE

» ArteTalyaapuu — 9TO OJHOKJIETOUHbIE
3eJIEHBIe BOJOPOCJM, KOTOPEIEe 0JIaro-
Iapsi OTPOMHOMY SIIPY, Pa3BUTOI pereHepainumu
u OosbliuM pasmepam (mo 18 cm) sABIAIOTCS
KJIaCCUYeCKUM O6’beKTOM IINUTOJIOTNYECKUX HC-
caenoBaHuii. PasinuHble BUABI alleTa0yIapuii
OTJIMYAIOTCS IIperkae Bcero (POpMoM «Imam-
Ki». Y cpeauseMHOMOPCKOIl ametabynspuu (Acetabularia mediterranea)
«IIanKa» Kpyriasd, a y amneradyaapuu u3 Kapubekoro mops (Acetabularia
crenulata) oHa pacceueHa Ha JiomacTi. Bo BpeMs OmbITa Y BOZOpPOCIN X yaa-
JIUJIV BEPXHIOI0 W CPEIHIOI YaCTH, Y BOAOPOCAW Y — BEPXHIOI U HUMKHIOKO
yactu. K HuKHel yactu Bogopocau X Iepecaguiyi CPegHI0 YacTh BOAOPOC-
au Y, B pesyJbTaTe 4ero CO3JaHHbIN OprauusM IpUoOPEN BUL Bomopocan X.
O uéM CBUAETEJLCTBYIOT pesybTaThl onbiTa? KaxoBo 3HaueHMne STUX OIIbI-
TOB AJIsI JOKAa3aTe/JbCTBa eQUHCTBA OPraHUYeCKoro mupa?

\,i__ l PE3YJIbTAT

§ 15. flgpo: CTPYKTYpHas opraHmsauusa n GyHKLMUm

OueHkKa 3apaHuna ANA CaMOKOHTpoOnA
1-6 1. Yto Takoe agpo? 2. Kto oTKpbin agpo? 3. Yto Takoe reHeTnyeckas MHpopmaums?
4. Kak nepepaétca reHeTnyeckas uHpopmauma? 5. HazosrTte OCHOBHble GyHKLMM Afpa.
6. Ha3oBuTe OCHOBHblE KOMMNOHEHTbI CTPOeHUA Aapa. 7. louemy agpo nrpaet Beay-
7_g | Wyloponb B KM3HEAGATENbHOCTI Knetkun? 8. Kak npouncxomAr xpaHeHve 1 nepeaaya

reHeTMYeckon uHpopmaumn aapa? 9. KakoBbl 0CO6EHHOCTU CTPOEHNA AAPA B CBA3M
¢ pyHKUmen?
10-12 | 10. Kakne dyHKLUMM Aapa B3aMMOCBA3aHbI C €r0 CTPYKTYPHOW opraHv3auuein?
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CmpyKkmypHble pasnu4yus K1emoK mecHo
€853aHbI €O CNOCO6amu noslyyeHus 3Hepauu.

§16. PASHOOBPA3UE KJIETOK

K. CeeHcoH. Knemka

OCHOBHbIe MOHATUA W KJloYeBble TePMMUHbDbI: PacTutenbHaa KneTka.

MKunBotHas KneTka. l[pn6Has KneTka.
Bcnomuute!  Yto Takoe knetka?

Moaymarire!

«Y Kaxcooii kaiemKu ecmb KONus NOJNLHOZ0 ze-
Hemuueckozo K00a — HACMAGJLeHUs no yxody 3a 6aULUM
O0pP2AHU3MOM, — MAK ¥MO OHA 3HAEMm He MOJAbKO CE010 Pa-
o6omy, HO u a6y Opyzyr 6 opzanusme. Bam HU pa3y &
HCUSHU He NPpUudémcs HAanoOMUHAmMbs KJjiemie 0 mom, ¥mooul
oHa caeduna 3a codepicanuem ATD. Kaemka clenaem 3a
8ac 6cé — u amo, u MUuALUOH Opyzux den. Kaxcdas kaemka
no ceoeii npupode seasemcs uyoom..» (Bumnn Bpaticon).
ITouemy Kakmasa KJeTKa SBJISETCSI HACTOAIUM UyaoM?

;_ém COAEPXXAHUE

w Yro onpepnenser pasHoo6pasue :->y|(apmo1'm=|ecmnx KNeToK?

CII0KHOCTh OPTaHMBAIIUY SYKAPUOTUUYECKUX Opra-
HIU3MOB OOYCJIOBJIMBAIOT OI'DOMHOE pasHooOpasme HuX
KJIeTOK, OTJIMYAIOIINXCA He TOJLKO Y IpeAcTaBUTeIeH
Pa3INYHBIX IIAPCTB OPTaHUUYECKOr'0 MUPAa, HO U Y OIHO-
r0 U TOrO Ke OpraHu3Ma.

Kierku 00HOKJIeMOYHbLX OP2AHU3MOB CYIIECTBYIOT
KAk CaMOCTOSIT€JIbHLIE OPraHM3MBI M  BBIIOJIHSAIOT
BCe JKMBHEHHO BasKHble (PyHKIuH. OIHOKIETOUHBIMU
SYKapuUoOTaMMU SABJAIOTCSA KMBOTHOOOPAa3HBIE OPraHM3-
MBI, OIHOKJIETOUHBIE BOJOPOCAM ¥ HHUBIINE TPUOHI.
Pasmepsl 1 ¢opMa KJIETOK TaKUX OPTaHU3MOB 3aBUCAT
OT TWIIa TUTAaHWUA W cpeibl oburanusa. Hampumep, y
MHOTUX o0uTaresieili BOAHOM cpeabl KJIETKU ITapOBU/I-
HBIE, IIOCKOJBKY 9TO IpocTeiiasa (popMa, TP KOTOPOH
BO3MOXKHBI PABHOMEDHOE pacIpejesieHne ITOBEePXHOCT-
HOTO HATSKEHUSA KJIETOUHBIX 000JI0UeK M HamOOJbIIas
ILJIOIANb KJIETKU AJS MOJYYEeHUS SHEePruu U BeIecTB.
TakoBbI  KJETKM  KHBOTHOOOPA3HOrO  CYIIECTBa
HOYECBETKH, 3eJIEHOM BOJOPOCJIHU XJOPEJIsl (ur. 39).

Mmuozokniemounsvle opzanu3mb. (PKUBOTHBIE, T'DU-
ObI, pPacTeHWA) COCTOAT M3 KJETOK, WMEIOIINX CXO[I-
HYI0 O0OIIyI0 CTPYKTypy. Ommako ¢gopma, pasmepbl u
CTPYKTypa KJETOK B3aBUCAT OT QYHKIINH, KOTOpbIe
OHM BBITIOJHAIOT B opranuaMe. Hampumep, MBIIIEY-
Hble KJIeTKU YAJIUHEHHbIe, HePBHBIE KJETKU OJarofaps
OOJIBIIIOMY KOJIMYECTBY OTPOCTKOB IIPHOOpPEaN 3BE3J-
yaTyio (OpMy, CIIEPMAaTO300HBI MEJKU, ITOJBUKHBI,
ANUIEKJeTKN OKpyrion ¢opmer u T. A. OOpasyiorcs

Wn. 39. laposugHble
KNeTKn HoyecBeT-
Kun (1), xnopennol (2)

i . §

Wn. 40. PazHoobpa3ue
KNIETOK B OpraHmsme
ruapbl



Takue KJeTKUW 13 IMePBUYHO OAHOPOAHBIX KJIETOK B mIpoliecce auddepeHIN-
ariuu. Hampumep, y IPecHOBOTHON THAPHI PA3JINUYHBIE THUOBI KJIETOK IIOAB-
JIAIOTCA U3 IPOMEKYTOUHBIX (us. 40), Y MICKOIUTAIOIINX — U3 CTBOJIOBBIX.

MTak, pa3HoObpa3sne 3yKapuoTUUYECKMX KNETOK 3aBUCUT OT Cpeabl 06MTaHuA
1 GYHKUWIA, KOTOPblE OHY BbIMOJIHSAIOT.

Yem onpepnenaioTca 0CO6eHHOCTU PacTUTENbHbBIX KNeTOK?
XapaKTepHBIMU CBONCTBAMYU PACTUTEILHBIX KJIE-
TOK SABJAIOTCA UX CIIOCOOHOCTH K (POTOCHHTERY U Ha-
Juune naacmud (XJI0po-, XPOMO- U JIEHKOILIACTOB),
B KOTOPBIX 00PasyIOTCs M 3amacaioTcs OpraHndecKue
BelllecTBa. A 3amacamT W HAKAIJIUBAIOT DPACTeHUA
IPenMYIIeCTBEHHO IToucaxapuy kpaxman (un. 41).
Hané:xuyio 3amuTy TOBEPXHOCTU PACTUTEIb-
HBIX KJIETOK 00eCTeumBaeT KJaemouHas CmeHKa U3
Yennno3b,, KOTOPYyI0 00pasyloT MHOTVe eINHUIILI
komiiekca lompmsxu. A HOCTYIIIEHUMA BEIIECTB Wn. 41. Tipusraxy pacti-
- TeNlbHOW KNeTKu:
U3 Cpejbl B KJIETOYHOIl CTEHKEe eCTb IOPBI, YePe3 1 _ nnactuapl; 2 - 60b-
KOTOpPBIE B KJIETKY IIOCTYHIAIOT TOJbKO PACTBOPUMBIE  luad Bakyosb; 3 — 3épHa
B BoJe coefuHeHus. IlosTomMy O pacTUTEIbLHBIX Kpaxmara; 4 — nnasmo-
KJIETOK XapaKTEePHO ocmomuueckoe numanue. na AECMbI; 5 — KNeTouHan
o CTeHKa 13 uenntonosbl
obecrieueHUA B3aUMOAEHCTBUA MEXKAY KJIETKAMU
DPa3BUTEHL Yyumonaadmamuieckue mocmuru (Iaasmogecmsl). B pacturesnsb-
HBIX KJIETKaX HAaXONATCA 00nbulue 6aKYOAU, YIACTBYIOIIVE B 3allacaHUU
BEIIlECTB, PETYIAINNU COAEPKAHUA BOABI B IIUTOILIa3Me U IP.

TakuMm o00pasoM, OCHOBHOI OCOOEHHOCTHIO PACTUTEJIbHBIX KJIETOK
SABJSETCA HaJIW4YWe TJIaCTHUM, PEe3epBHOr0 MoJucaxapujga KpaxmaJa,
KJIETOYHON CTE€HKMW W3 IIeJIII0JI03bI, IWUTOIJIA3MATUUECKUX MOCTHUKOB U
KPYIHBIX BaKYOJIEeH.

|/|TaK, pacTuTesibHaA KineTKa — 3TO TUM KIEeTOK,
0cob6eHHOCTN KOTopol onpeaenatTcs G¢oToaBTOTPOdHbBIM NUTaHUEM
N OTCYTCTBMEM CMOCOBHOCTM K aKTMBHOMY MepeMeLLEeHUIO.

KakoBbl OTANUYMA XKNBOTHDbIX KJ1e€TOK OT pacTUTeNbHbIX?
JKUBOTHASA KI€TKA — M0 MUN KJAeMoK, 0C00eHHO-
CTU KOMopvlx OPMUPOBANUCH 8 CBA3U C 2eMepPompo-
(PHbLM nUMAHUeM U CNOCOOHOCMbI0 K AKMUBHOMY
nepemeuwienuto. Ha MOBEPXHOCTH 3THUX KJETOK HET
JKECTKOM KJIETOUHOM CTeHKHU, obecIeunBarolnei
BO3MOJKHOCTb aKTUBHOTO ABHKeHuA (ug. 42).

IIpu BCcTpeue KJIETKM C MOJIEKYJaMH OPTraHU-
YeCKUX BeIeCTB e€ IUTOIIasMaTHUecKas MemOpa-
Ha crmoco0Ha Ma3rubaTbcs, IMOTPYKaAsaA MOJEKYJIy, a Vin. 42. OcobenHocTU
BBIPOCTBI MeMOpAHBI, 3aXBaTbIBas BEIECTBO, CO-  KUBOTHOI KneTku: 1 —
eIUHAITCA. Pe3yIbTaToM dABIgeTCA 00pasoBaHme [MMKOKaNMKG 2 — Menkue
(baTOMUTOZHOTO TMy3bIpbKa — (arocomsr. Hammem- B2KYO; 3 - insocomby;
OpaHHOM CTPYKTYPOI KMBOTHBIX KJIETOK SABJIAETCS 4 - 38pHa rmukorera
2aukokaaukxc (OT rped. zJuKUC — CIagKUK U JaT. callus — ToJcTas KoxKa),
COCTOSAIIUN U3 TIMKOIPOTEUI0B U TINKOJIUIUA0B. PYHKIIUU 9TOH CTPYK-

§ 16. Pa3HOOGOpa3sune KNneTok
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TYDPBI 3aKJIIOUAIOTCS BO B3BAUMOJEHCTBUY KJIETOK MEKAY CO00# U ¢ IPYTUMU
KJIETKaM¥, BOCIIPUATHUU DPa3ApasKeHUl, IepeHOCe BEIeCTB B KJIETKY U U3
KJeTKU. B cBABM ¢ reTepoTpoPHBIM NUTAHWEM B JKHUBOTHOHM KJIETKE HET
niactun. B nuromsnasMe uMeOTCA Menkue 6aKyoau, o QyHKIUAM Ie-
JATCA Ha TUIleBapuUTeJbHbIe (HampuMmep, y I'yOOK, KUITEUHOIIOJOCTHHIX),
BBIIEJINTEJIbHBIE (HampuMep, Y WH(Y30puUil), COKpATUTEJNbHbBIE (HAIIPUMED,
y améonl mpores). s pacilielieHUs CJOMKHBIX IHTATEJIbHBIX BeIleCTB
KoMmILIeKc ['onbaKy 00pas3yeT MHOTOUYUCIEHHBIE AU30COMbL C PABIUYHBIMU
rugpoauTuyecKkuMu (pepmeHTamu. V3OBITOK 0EJIKOB, JKUPOB WMJIN YIJIEBO-
OB IIPeBpAIaeTcs B KJIETKAX KMBOTHBIX B 2lUK02€H. OTOT Pe3ePBHEBIN II0-
Jmcaxapuj UMeeT Pa3BeTBIEHHYIO CTPYKTYPY, 00eCIeUnBAIOIIYIO, B CIyUae
Heo0X0JUMOCTH, OBICTPOE OTIIeIlJIeHNe MHOI'UX OCTATKOB I'IIOKO3HEL.

NTaK, OCHOBHbIMM OCOGEHHOCTAMMW KMBOTHOWN KNETKN ABNAOTCA
OTCYTCTBUE MacCTUA, Hannyne rinnkoKasimkca, MenKnx BaKyOHeVI,
MHOIo4YncieHHbIX JIN30COM U 3aMacaHne rMnKkoreHa.

KakoBbl CTPYKTYpHO-PYHKLMOHaNbHble 0CO6€HHOCTN KNneTKun rpn6os?
I'pubHas KJIeTKAa — 9MO Mun KJaemok, 0coOeH-
HOCMU KOMOpoilL onpedensiomcs zemepompopHsvLm
nuManuem u Omcymcmeuem cnocooHOCMuU K aKmus-
Homy nepemeuwjeruio. OTCyTCTBUE JJOKOMOIIUY YCUJIH-
BaeT Ba’KHOCTH TAKOH CTPYKTYPHI UX IIOBEPXHOCTHOTO
anmapara, KaKk K1emo4Has cmenka u3 xumuna (uJ.
43). OHa ocyIlecTBIAET He TOJbKO 3all[UTHYIO, HO U
Ipyrue BasKHble (DYHKIIMM, B YACTHOCTU SBJIAETCS
MECTOM PACIIOIOKEHHNA TUAPOJIATHIECKUX (epMmen- V. 43. Tlpushakn rpu6-
TOB [JIsi BHEKJIETOUHOIO IIUINEeBAPEeHUs, YUACTBYeT H::ﬂ";;":; ;3‘)(';:?41‘:’
B IOCTYILIEHWM MPOCTBHIX NMUTATEJILHBIX BEIECTB W3 2 — MHOFOUMCNIEHHbIE
OKpYy:Kamleil cpefbl, IPUAAET GOPMY KJIETKAM TeJIA  NM30COMbI; 3 — pe3eps-
¥ T. 1. BOIBIIMHCTBY rpUOHBIX KJIETOK, KAK U PACTH-  Hble BaKyonu; 4 — 3épHa
TeJIbHBIM, IPUCYIIe OCMOTAUeCKOe nuTanue. KieTkn rnnkorena
TpubOB TIOTJIONIAIOT PACTBOPUMBIE OPraHWUYECKUWE COeAMHEHUS uepes IOPHI
B KJIETOYHOH cTeHKe 6e3 00pasoBaHUA IUINEBAPUTENBHBIX BaKyosel. A pe-
3epéHble 6aKyoau, HAOIOJaeMble B IIUTOIIA3Me, BBIIIOJHAIOT 3aI1aCAOIIYI0
dyaxumoo. B numrominasmMe Ccomep;KaTca MHOTOUYNCJIEHHBIE JAU30COMbL C
pasiauuHbIMU (hepMeHTAMH, OJarofapA KOTOPBIM TI'PUOBI MOTYT BHEIIIHE
TepeBapruBaTh CaMyI0 PasHOOOPa3HYI0 OPTaHWKY, OCOOEHHO BO BJIAKHBIX U
TEMJIBIX YCJIOBUAX. Pe3epBHBIM MOJMUCAXAPULOM SIBJISAETCA 2AUKOZEH.

NTaK, 0cobeHHOCTbI0 I'pVI6HbIX KNEeTOK ABMAETCA HaMyme KNeTouyHOom
CTEHKN N3 XNTUHa, 3afacalownx BaKyOHEVI, NM30COM C 6oraTbim apceHaniom
nneBapuUTENbHbIX (I)epMEHTOB, pe3epBHOro noncaxapnga — rMmKoreHa.

41;, AEATEJIbHOCTb

W' Jla6opaTopHas pa6ora 1

N3YYEHUE CTPYKTYPHO-OYHKLUOHAJIbHOIO PA3BHOOBPA3UA KJIETOK

ITexs: pasBuBaeM yMeHHNEe M3TOTABJIMBATH MHUKPOIIperapaTbl M paccMa-
TPUBATh MX C IOMOIILI0 MHUKPOCKOIIA; COBEPIIIEHCTBYEM YMeEHUe
CPaBHUBATH KJETKU PACTeHUi, "KUBOTHBIX U I'pubOB; opMupyem
yMeHMe BBIIOJHATh PUCYHKU OMOJIOIMYECKUX O00BEKTOB.



O6opyzoBaHue MU MaTepHAJbI: TOTOBbIE MUKPOIIPEapaThl KJIeTOK IrpuboB,
pacTeHUi U JKUBOTHBIX, a TAKIKe IPEeJMETHbIE U TIOKPOBHBIE CTEKJIA,
BOJla, TUIIETKY, CTEKJAHHBIE TAJOUKHU.
Xop pa6oTbi

1. PaccmoTpure TOA MUKDPOCKOIIOM TOTOBHIE MU-
KpoIpenapaTbl KJETOK TpuOOB (IposK:Ked wmiIm
MyKopa). CpaBHUTe YBUAEHHOE C DJIEKTPOHHON MU-
KpodoTorpadueil u 3apucyiiTe KJIeTKy I'puba B pa-
bouyio Terpanb. Ha pucyHKe yKaKuTe KJIETOUHYIO
CTEHKY U3 XUTWHA, AIP0, 3aIlacalollyi0 BaKyoJib.

2. MHasroroBbTe BpeMeHHBLIH MUKpOIIpenapaT KOMKU-
ubl ayka. CpaBHUTE YBUIEHHOE C 3JIEKTPOHHOI
MukpogoTorpadureir u 3apuUCyiTe PACTUTEIBHYIO
KJEeTKy B pabouyio Terpanb. Ha pucyHKe yKa-
JKUTE KJIETOUHYIO CTEHKY M3 IIeJIII0JIO3bI, SIpO,
0OJIBIIIYIO BaKYOJIb U ILJIACTUIHI.

3. MWasroroBbTe TpemapaT STUTENUS POTOBOIH IIOJIO-
CTH B KallJleé CJIOHBI, IJId Yero IpOBEIUTE CTe-
KJISHHOM MAJIOYKOI IO BHYTPEHHEN ITOBEPXHOCTH
IIIeKH, IlePEeHeCUTe Ma30K Ha MPeIMeTHOe CTEKJIO.
CpaBHUTE YBHUAEHHOE C BJEKTPOHHON MUKDPOQO-
Torpaueil u 3apucyiiTe KJETKY B pabouyio Te-
Tpanb. Ha prcyHKe yKaKuTe IIUTOILIa3MaTAUYECKYI0 MeMOpaHy, Amapo.

4. CpeiaiiTe BBIBOIBI.

OTHOLWWEHUE

a»” CpaBHUTE KJIETKU pacTeHUIl, I'puOOB U JKMBOTHBIX. OmpemennTte
IPUYWHLI PasJIuyYUi MeKAy KJeTKamu. lIpumeHuTe 3HAHUA O
CTPOEHUU KJIETOK IJIA IOKa3aTeJ bCTBa €JUHCTBA OPTaHWYECKOr0 MUpa.

CPABHUTEJIbHAA XAPAKTEPUCTUKA CTPOEHUA SYKAPUOTUYECKUX KNIETOK
MpusHak KneTtka pactenui Knetka rpu6os KnetKa »K1NBOTHbIX

KnetoyHas cTeHka

Mnactugpbl

Pe3epBHbIi nonvcaxapug,

Bakyonu

JInzocombl

b
OueHKa 3apaHuA ANA CaMOKOHTponA

1. Ha3oBuTe OCHOBHbIE rPYMMbl SyKapuoTUYECKNX OPraHM3MOB. 2. YTo Takoe pacTtu-
1-6 | TenbHan knetka? 3. HazoBuTe 0COGEHHOCTY CTPOEHMA PACTUTENbHbIX KINETOK. 4. YTo
Takoe XMBOTHaA KneTka?

5. Ha3oBwWTe 0COBEHHOCTMN CTPOEHMA XKMBOTHbIX KNETOK. 6. YTO Takoe rpnbHas Knet-
Ka? 7. Yto onpegenseT pasHoobpasue syKaproTuieckmx Knetok? 8. Yem onpegens-

»

PE3YJIbTAT

§ 16. Pa3HOOGOpa3sune KNneTok

7-9
I0TCA 0COOEHHOCTN PacTUTENbHbIX KNETOK? 9. Ha3oBKTe OTANYNA KNBOTHbIX KNETOK
OT PaCTUTENbHbIX U TPUOHBIX.
10-12 10. KakoBbl OCHOBHbIE NMPUYMHbI CXOACTBA M Pa3NNUni Mexay KneTKamy pacTeHni,

XKBOTHbIX 1 rpn60oB? 69
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0O606uweHne Tembl 2. CTPYKTYPA KJIETKU

KJIETKA — HauMmeHblasa 0uojiornyecKasi CUCTeMa, OCHOBHAA CTPYKTYpPHAasA U
GYHKIIMOHATbHAA €IUHUIIA KUBOTO, CIIOCOOHAS K CAMOPETYJIAINN, CAMOOOHOBIEHUIO
U CaMOBOCIIPOU3BeLeHMI0. KeTKa MOKeT CyIiecTBOBaTh, €CJIN KAaXKIBIH U3
€€ CTPYKTYPHBIX KOMIIOHEHTOB BBINOJHSET cBou PyHKIUU (mad.r. 3).

Ta6nuua 3. CTPOEHME N OYHKLIUN CTPYKTYPHbIX KOMMNOHEHTOB KNETKU

CTpYKTYypbI 1 NX

Oco06eHHOCTI CTPOEHUA OyHKUUN
n3obpaxeHue
KnetouHas YacTb NOBEPXHOCTHOrO annapata 13 MNUAOB, | TpaHCMopTHasA, MeTa-
4
¥t Genkos yrnesogoB. Jiunuabl onpepenstot 6onuyeckas, 3alnTHas,

Memb- et H
1ol kil o
| i

paHa i

CBOWICTBa MeMbpaHbl, 6enku 1 yrneBogbl —
byHKLMM

peLenTopHas, KOHTAKT-
Hasi, ornopHas

Aapo

MoBepxHOCTHbIN annapar (AgepHas 06onoyka
U3 [1BYX AflePHbIX MeMOPaH, AfepHbIe Nopbl,
AfepHasa NIacTnHKa)

BHyTpeHHAA cpepa (ApepHbIf COK, ARPDILLIKO,
XPOMaTUH)

CoxpaHseT Hacnep-
CTBEHHY0 MHbOPMaLmIio;
ynpasnsaeT npoueccamu
XU3HEAeATeNbHOCTY;
obpasyeT pubocombl

f/\\
Mnactuabl g

[lBymeMOpaHHbIe NMonyaBTOHOMHble pac- DoTocnHTe3MpYyOLWas,
TUTENbHbIE OpraHeibl KneTku. Tpy Buga: OKpalluBaoLas,
X/10POMACTbl, XPOMOMACTHI, eKOMNacTbl | 3anacarowasn
MwTtoxoHapun KneTouHoe fibixaHue.
[iBymeMbpaHHbIe NoslyaBTOHOMHble 3yKapuo- | OKMUCIeHNe opraHm-
TUYECKUe SHePreTnUYecKue OpraHenbl KNETKU | YeCKUX COeUHEHUIA.
cnHTes ATO
3aNcC . CuHTe3 6enkos, Nunu-
-3 CnoxHas TpéxmepHas MeMOpaHHas cucTema,
[0B, yrneBofos. TpaHc-
5 MPOHX3bIBAKOLLAsA BCIO r1asionnasmy; pasnunya-
o NopTUPOBaHMWE BELLECTB,
' 10T rnagkyto 1 wepoxosatyio IMC .
obpa3oBaHue BaKkyornen
Annapat By 4o HakonneHune n cekpeuns
lpynnbl LUCTEPH, KOTOPbIE Pa3BETBAAIOTCA Ha
lonbmxkn Belects. ObpasoBaHne
¥ . | TPybOUKM 1 CUCTEMY MESIKUX MY3bIPbKOB
3 : NIN30COM
Jlnso- 0
HOMeMOpaHHbIe Ny3blPbKY, COAepXaLlue
COMbI A P Y36IpEKN, conepxall BHyTpuknetouHoe nu-
rmgponmTuyeckme depmeHTbl (MpoTeasbl,
LieBapeHue
nMnasbl, amunasbl)
Bakyonu i . TypropHas, 3anacatoLan
4 - Pa3penéHHble MemMbpaHo yuYacTKn KNeTky, ypropHas, tas,
. BbleNnTeNbHas, OKpa-
3arMoNHeHHbIe XMAKOCTbIO. TTbl BaKyoneii:
LMBaloLWan, NuLLeBapw-
nvieBapuTeNbHble, COKpaTUTENbHbIE, 3anaca-
TenbHasA, ocMoperyns-
loLLMe, OCMOPErynATopHble
TOpHasa
KneTouHbit [1Be LeHTPMONK, CTEHKM KOTOPbIX 06pa3oBa- | YyacTue B feneHmn
HeHTP Hbl 13 9 TPUMNIETOB MUKPOTPYOOUEK. KneTtok. OpraHusauus
PacnonoxeHbl B ueHTpocdepe uuTOCKeneTa
Pn6o- Coepuueckue TenbLa 13 60MbLION N MaNo
COMbl cyb6beanHuL. PacnonoxeHbl B LuTonnasme,

Ha rpaHynapHoi 3MC, B MUTOXOHAPUAX 1
xnoporiacrax

CuiHTes 6enkos

OpraHennbl fBUXe-
HWA (NceBfonoanK,
XKIYTUKN U PECHNYKN)

BbIpOCTbI LTOMIa3Mbl, MOKPbITblE MAa3MaTh-
yeckon membpaHon

[BuratenbHas, 4yBCTBU-
Te€NbHAaA, 3allTHaA




11.

1118
12.

CaMOKOHTPOJIb 3HAHUN

Tect-npumeHeHue 2. CTPYKTYPA KNETKU
3apaHuAa Ha BbI6GOp NpaBMIbHOrO OTBETa
HasoswuTe coefuHeHmna, o6pasytoLme KneTouyHble MeMbpaHbl.
A 6enku b 6enku, dochonunngb
B 6ernku, yrnesopbl I dochonunuabi
Ha3oBuTe B1A TpaHCNoOpTa, C MOMOLLbIO KOTOPOro aM&6bl 3aXBaTbIBaOT YaCTUYKM MULLY.
A nuddysua b ocmoc B dparountos I nuHouuTO3
Ha3oBsuTe n306paxEHHYI0 opraHeny v rpyrny, K KOTOpo OHa OTHOCUTCA.
A 130COMa; OAHOMEMBPaHHbIe s
B KNeTouHbIN LEeHTP; HemeMbpaHHble
B muToXOHAPUA; ABYyMEMOpPaHHbIe
I ncesgonopma; opraHennbl ABXKeHUA
Kakyto GyHKLWMIO BbINOMHAET OpraHenna KneTky, ykasaHHas Ha ui-

nocTpauum?
A pacwenneHuve Bewects b knetouHoe gbixaHne
B ocmoperynauunio I opraHusaymio uuTocKeneta

Kakol 13 nprmepoB MmoCTpupyeT NpeBpalleHne NeNKomnaacTos B XI0POnIacTbi?
A co3peBaHvie TomatoB B obpasoBaHme 6enoiit MAKOTW y KNyGHUKM

B noxenteHve numoHoB T noseneHeHue knybHel kapTodens Ha conHue

Y KaKoro 13 opraHM3moB HeT AApa B KneTKax?

A KuweyHas nanouka b améba B mykop I aBrnexHa

Kakune opraHennbl ABUXKEHUNA cofepaT NekoumTbl yenoseka?

A NOXXHOHOXKM B XryTuku B pecHunukn I wynanbua
PaccacbiBaHve XBOCTa Y rofI0BacT1KOB JIATYLLUKN O3EPHOW NPOUNCXOANT MPU YYACTUN ...
A pubocom b xnoponnactos B nnsocom I ncesponogun

CMHAPOM XPOHMYECKON YCTanoCTU Pa3BUBAETCA Y UeloBEKa M3-3a HAapYLIEHUA Krie-
TOYHOTO [bIXaHWs, 3@ YTO OTBEYAIOT ...

A 2rC b nnactuapbl B muToxoHapun I komnnekc flonbau
3apaHusA Ha yCTaHOB/EHNEe COOTBETCTBUSA

PacrnosHaiiTe KNeTKM 1 yCTaHOBWTE COOTBETCTBUE MEXAY HAa3BaHNEM U U300paXKeHNEM
KNeTKu.

A Knetka 6aktepum

b knetka umaHobakTepum
B knetka pacteHus

I KneTka XMBOTHOrO
YcTaHOBWTE COOTBETCTBUE MEXY O1ONOMMUYECKMM NPOLIECCaMI 1 CTPYKTYPaMM KIETKU.
A cnHTe3 ATO

b ocyuwectBneHus GoTocuHTE3a

B HakonneHuwe 1 pacnpepeneHve 6enkoB

I coxpaHeHvie HacneCTBEHHOW HbOpMaLK 1
3apaHue Ha BbI6GOp NpaBWIbHOI KOMGMHaLMN OTBETOB
BbibeprTe NpU3HaKy, XapakTepur3ytoLime KNneTky.

A npuHagnexxHoctb B agpo B knetouHasn
CTeHKa

1 6aKkTepuanbHan 1 nmeetca ogHo 1 Her

2 pacTuTenbHas 2 NMEKoTCA HECKOSTbKO 2 13 X1UTMHA

3 rpubHas 3 ecTb aHanor — Hykneoma 3 13 LENono3bl

4 X1BOTHaA 4 nveloTca nocne geneHnsa 4 13 myperHa

CaMOKOHTPOSIb 3HaHWIM
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Tema 3. MPUHLNMBI ®YHKUMOHUPOBAHWA KNETKW

&
4 ar

Tema 3. MPUHLU UMbl OYHKUVNOHUPOBAHUA KNETKU

MusHe - 3mo pacnpedeneHue eeujecms, 3Hepauu U uHhopmayuu
0n1 obecneyeHus eé ynopssdo4eHHocmu.
K. CeeHcoH

§17. OBMEH BELLECTB U SHEPTUIU

OcCHOBHble MOHATNA M KnwuveBble TepMmuHbl: KUSHEAEATEJIbHOCTb
KJIETOK. Mem6paHHoe TpaHcnopTupoBaHue. METABOJIU3M.

BcnomHuTe! YT10 Takoe KneTtka?

Mogymarire!

«Paccmampueas x#ugoii mup HA KJIEMOYHOM
YPOBHE OP2AHU3AUUU, Mbl 3ameiaem ez0 eOUHCME0:; eJUuH-
CMe60 cocmaeéa — OCHO6Hble MAKPOMOLEKYAbL Y 6CEX HCU-
6bLX cywecme 00pas3o6anv. U3 00HUX U mex e MALbLX
MOJNeKYA, eOUHCME0 cmpoeHus — Kaxdas KJiemra co-
Oepacum s0po, nozpyxicéHHoe 8 npomonia3my, eOuUHCmeo
PyHKYUlL — 00MeH Beujecmé cx00en 6 O0WUX Lepmax 60
8cex KlemKax», — Tak mucaj Jaypeatr HobesreBcKoi mpe-
Muu 1o ¢Gusuosornu u mMepunuHe (1965), dpaniysckuit
Mmurpobuosior Audpe Jveo6 (1902-1994). Uro xe Taroe
JKUBHEAeATeIbHOCTDh KIeTKU?

g—m COAEPXAHUE
il Kakune npoueccbl onpefensior XXKUsHegeATeNnbHOCTb KNeToK?
HUSHENEATEJBHOCTh KJETKW - cosokynHocms npoueccos,
00yYC08UBAIOULUX NOMOK 6euiecme, IHepzul U uH@opmayuu u obecne-
yugarnwux cyuecmeoganue kaemrxuy. OZHUM U3 OCHOBHBIX IIPUHIIUIIOB
JKusHemesaTeabHoCcTH KJeTku saBiasercsa eé OTKPBITOCTB. Kierxka obme-
HUBAETCA C OKPYKAIOIEeH cpemoii BelllecTBaMI, SHeprueil u nHdopmamnueii.
B aTom ob1riem o6MeHe MOXKHO BBIAEIUTh TPU TAMA: IMIOTOK B KJETKY, BHY-
TPUKJETOUHBIE IIPe00pPa30oBaHUA U MMOTOK M3 KIETKH.
IloToK BelrecTB, SHEPrUU U UHMOPMAIIUY B KJIETKY IIPOUCXOIUT GIaroaa-

pd IpoleccaM numaHus, 0bLXanus, p— sran i sran
MPAHCNOPMUPOBAHUA  6BeWecms, BryTpu-
nuuje6apenus U pasdpaxcumens- Motok KNneTouHble Motok
Hocmu. OTU IIPOIECCHI C YYACTHEM | BellecTs, npeobpa- BeLLECTB,
IOBEPXHOCTHOTO alIapara obecme- | >HEPTMM | =) 30BaHuA || 3Heprum
YMBAIOT MOCTYMIeHHe B KaeTky mm- | /MO0 BELLeCTB, M HGOP-

y y Mauunu B SHeprnn n Maunmnm n3
TaTeJIbHBIX BemeCTB, YFJIeRI/ICJIOI"O KﬂeTKy VIHd)Opma- KNeTKu
rasa, BOJBI, KHUCJIOPOZ4, CBETOBOIl Ln

WU XUMHYECKOHW 9HePruu, MHAOD- iy 44, dtanbl BHelwHero o6MeHa BeLecTs,
Manuu o paKTopax Cpeabl 1 T. II. SHEpPrUn 1 MHPopMaLM



BuyTpu KJIETOK IpPOMCXOAUT BTOPOIl sTAal OOMEHA BeIeCTB, SHEPrUHU U
uaGopMal — BHYTPUKJIETOUHBIN, WIu Mmemabonu3m. BeiiectBa, sHep-
rusg 1 MHQOPMAIUs, IOCTYIUBIINE B KJIETKY, BKJIIOUAIOTCI B XUMUUYECKUE
¥ (pusnUecKue IIpeo0pasoBaHUA SHEPreTUUEeCKOro 1 IJIACTUYECKOTo oOMeHa.
B KJeTKe ¢ yuyacTueM BCeX €€ CTPYKTYP CHUHTE3UPYIOTCS M PaCIIeILIAI0TCH,
OKUCJIAIOTCS ¥ BOCCTAHABJIMBAIOTCA, PACTBOPSAIOTCA 1 KPUCTAIN3YIOTCA Be-
mecTBa. CBeTOBAA 9HEPrus IIPEBPAIlaeTCAd B XUMUYECKYI0, XMMUUYEeCKasa — B
MeXaHNUYEeCKYIO, 3JIEKTPHUUECKAsaA — B XMMHUUYECKYIO, 1 BCE 9TU MeTaMOpP(O3hI
COIIPOBOXKIAIOTCSA IIOTEPAMHU TEIJIOBOM sHepruu. IIpoxoskaeHne Bcex IIPO-
IIeCCOB 0O0ecIIeunBaeTCa MeHeTUYECKON nHpopMaIeil KIeTKN.

Ha tperbem sTame n3 KJIETKH YIAIAIOTCA KOHEUHBIEe IIPOAYKTEI OOMeHa,
TEIJIOBAs SHEPrus, MOJEKYJbl MU SHEPrus, ABJIAOINecs nHopMaluei
IS OOIlleHUA ¢ APYTUMHU KJeTKaMu, u T. I. OCHOBOM 3TOTO Tama o0OMeHa
BEIIlEeCTB, SHEPruu W MH(MOPMAUN SABJISIOTCA TAKHE IIPOIECCHI, KaK JKC-
Kpeyusa, cekpeyus, menioomoaia 1 KOMMYHUKAYUA K1emOK.

WTaK, XKn3HepeAatenbHOCTb KNEeToK onpependaeTca €€ XM3HEHHbIMU
(I)YHKLWIHMVI, O6yCJ'IOBJ1VIBaIOLIJ,VIMVI NOTOK BELWECTB, SHEPTrNN N VIHd)OpMaLI,VIVI.

Kak npoucxoauT noctynneHue BewecTs, SHEPrum n nHopmauum B KneTky?
OCHOBHYIO POJIb B IOCTYILJIEHUU BEIIECTB, SHEPTUY ¥ MH(DPOPMAIIUY BEIIOJI-
HsAET KJeTouHasd MeMOpaHa, OgHOIN u3 (QYHKIUN KOTOPOM ABIAETCA MMEHHO
TpaHcHmopTHAasa. MemMOpaHHoe TpaHCIIOpTUPOBaHue (JIaT. transporto — 1mepe-
MeIIan) — nepexod PA3LUYHbLX 6eUuLecme, IHepeul U UHQDOPMAYUU CKE03b
KaemouHyio memOpary. Majyble MOJIEKYJIBI U MOHBI IPOXOLAT CKBO3b MEM-
OpaHbl MyTEM IMMACCUBHOTO MM aKTHUBHOT'O TPAHCIOPTUPOBAHUS, a IIePEHOC
MaKpPOMOJIEKYJI OCYII[eCTBJISETCS 3a CUET SHAO- U SK30IIUTO3a.

ITaccuBHOE TpaHCHOPTHPOBAHHWE IIPOMCXOAUT Oe3 3aTpaT SHEPTUU Y-
TéM mpocToit mupdysuu, ocMmoca u obseruénuoi auddysun. I1pocmas dug-
¢y3usa — ABUKEHUE MOJIEKYJ MJIW MOHOB IO TPagUeHTy KOHIIEHTPAIUU, TO
ecThb u3 00JjacTell ¢ BLICOKOI KOHI[EHTpPAaIlell B 00JIaCTH ¢ HU3KOI KOHI[eH-
Tpanueii (HampuMep, raso00MeH B JETKUX U TKaHAX). Ob6sezuenHas Jug-
dysus — pudpdysua, KoTopasd OCYIECTBJIAETCA ¢ IIOMOINBIO CIeIMaJbHBIX
0eJIKOB-TIEPEHOCUNKOB, KaK IIPaBUJIO, B OJHOM HAaIpaBiIeHWHU (HAIpuUMmep,
MOCTYIJIEHE TJIIOKO3bI B 9pUTPOIUTEI). [{uddysuto Boabl CKBO3b IOJIYIIPO-
HUIlaeMyio MeMOpaHy HasbIBAlOT ocMocom. Boma mepexomuT m3 00JacTu C
HUBKOUW KOHIEHTpAaIlueil coJieii B 00J1aCTh ¢ BHICOKOM KOHIIEHTPAI[UeH.

AKTUBHOE TPAaHCIOPTHPOBAHHE BEIECTB CKBO3b MEMOpPAHY OCYIIeCT-
BJIAETCS HPOTHUB TpaJueHTa MX KOHIEHTpaIuu ¢ 3arparoii smepruu AT
IO MOHHBIM KaHajJaM MJW B MeMOpaHHON ymakoBKe. Hampuil-kaaueswlil
HAcoc — 9TO TIPOIIECC TepeMelleHns HUBKOMOJIEKYJIAPHBIX COeIMHEHUH
(AMHUHOKMCJIOT, TVIIOKO3bI) CKBO3b MEeMOPaHy 3a CUET Pa3IMYHON KOHIeH-
rpanuy uoHoB Na™ u K* BEyTpU KieTKM U cHapyxu. B membparuoil yna-
KOBKe BeIeCTBa TPAHCIOPTUPYIOTCA B KJIETKY (9HIOIUTO3) MU U3 KJIETKN
(srBommTo3). Pasmmnuator nBa BUAa SHAOIMTO3a: (DArOIUTO3 U ITUHOIIUTOS3.
Pazoyumos (oT rped. pazoc — MOKUPATh, YUMOC — KJIETKA) — 9TO 3aXBaT U
MOTJIOIeHYe KJIeTKOM KPYIHBIX YaCTUUeK MJIU IeJbIX KJIeTOK. OHIOIIUTO3
JKUIKOCTH M PACTBOPEHHBIX B HEW BEIECTB HA3BIBAETCS NUHOUUMOo30M (0T
rped. nuHO — OUTHh U Kjaemka). IIyTéM 9HIOIMUTO3a MPOUCXOIAT IPOIECCHI
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BCAaChbIBaHHNA BEIIECTB IJIIUTEJIHNAJIBHBIMU KJETKaMM CJIIN3UCTOU O6OJIOT-IKI/I
TOHKOT'O KUINEYHWKA ¥ PeacopOIlMy BEIeCTB B KaHAJIbI[AX IOUYEeK. JK30IH-
TO3 — 9TO IIPOIECC BHIBEIEHU U3 KJIETKYU PA3JINYHBIX BEIECTB CKBO3b MEM-
Oopamy. IIyTéMm 5K30IIMT03a BBICBOOOIKIAIOTCA FOPMOHBI, JKHUPOBbIE KAaILIH,
MeINATOPhl B CHHAIICAX IIPU BO30OYIKICHUU U AP.

WTak, ynopAao4YeHHOCTb 1 PerynAalunio NnoTtoka BELWECTB, SHEPrn 1 VIH(I)OpMa-
LN B KNETKY N N3 KIETKN obecneyrBaeTt MeM6paHHoe TPAHCMOPTUPOBaHUE.

B 4ém cyTb BHYTPUKNETOUYHbIX NpeBpaLleHmnii BewecTs?

METABOJIU3M (ot rped. memaboJie — mpeodpazoBaHue, U3MEeHEHNE) —
COBOKYNHOCMb NPOUeccos, obecneiusarnuiux npeodpa3osarue eeu,ecms,
dHepeuU U UHGOPMAUUU 8 KJaemKe U eé camopezyniyur, camoobHosJie-
Hue u camoeocnpou3gefeHue. ITV U3MeHeHUsS HampaBiieHbl Ha YIIOPSI-
AJOYEHHOCTD cTpyKTypbl U QYHKIINI KJIETKHU. 3HaueHWEe MeTabom3Ma
3aKJII0UaeTCA B O0ECIIEUeHUM KJIETKU CTPOUTEJIBLHLIM UM 9HEPreTHYECKUM
MaTepuaioM, IIO9TOMY BBHIZEJIAIOT aHaboauaM u Kataboausm (ur. 45).

AHa60mu3M (ILIacTHUECKUE 00MEH) — COB0KYNHOCMb PeaKuuil cunme-
3Q CAOMCHBLX 8eulecma U3 6oJee NPocmulx, KOmopvle obecneiugarom pocm
KJaemokx, 00HO08JeHUe UX Xumuieckozo cocmasa. B xone sTux 6uoxmmumue-
CKUX peaKIuil sHeprus IOTJIONIIAeTCHA, IIOITOMY STU IIPOIECCHl HA3LIBAIOT
andepzonuyeckumu (OT rped. 9H00 — BHYTPDL U Ip2oH — dHeprusa). AHabo-
JINYECKUMU IIPOIlecCaMy KJIEeTKU SBJISIOTCA (DOTOCHUHTE3, XeMOCUHTE3, 610-
cuHTe3 0eJKOB | Ip.

Kara6oausm (sHepreTmyeckmii oOMeH) — COB0KYNHOCMb peaxuyuil pac-
wenJenus CAONCHuLX 8euLecma Ha 6oJee npocmole, Komopbie o6ecneviusaom
KAemKy Hepzuell 0nsa iusnedeamenvrocmu. IIpomecchl 9HEPTETUIECKOTO
o0MeHa COMPOBOKIAIOTCA OCBOOOMKIEHUWEM JHEPTHM IPU DPAa3PhIBE XUMU-
YEeCKUX CB3el, IOITOMY STH PEaKIMy HA3BIBAIOT IK3EPZOHUUECKUMU (OT
rped. 3K30 — Hapy:Ky). KarabosmuecKUMM MPOIeCCaMU KJIETOK SBJISAIOTCS
TJINKOJIN3, OpOKeHNe, KJIeTOYHOe ALIXaHUe.

B KJeTKax 0ZHOBPEMEHHO IIPOUCXOAAT IPOIECCHI 9HEPTETUUECKOTO U ILIa-
cTruecKoro ooMena. OHUM CBA3aHBI MEXKIy CO0OI MIOTOKaMU BEIECTB U SHEP-
TUU U OCYIIECTBJISAIOTCS Ha OCHOBE HACJIEACTBEHHOUN MHMOPMAIUU KJIETKH.

i OMOXUMUYECKUX PeakIiuii MeTabom3Ma XapaKTePHBI OIpeneeH-
HbIe 0COOEHHOCTH, OTJIMYAIOIINE X OT PeaKI[Uil HeKWBOM IPUPOIBI. ITO,

AHABOJIN3M (cmHTE3, NNacTUuYecKnii o6meH)

0,
AmnHO- FnMLFt)epoen '/‘
KrpHbI
KNCNOTbl KNCIOTbI

Knpbl Motio- A
caxapuabl &S 00 VirEre
MuTtaTenbHble Gent MONeKyNApHbIe Co;
BelecTsa ‘D0C¢3T YAk H,O NH;
MoHo- BelecTsa
Yrnesogpl caxapuabl 00O

\ AMUHO- Fm/luepon
KupHble

KNCNoTbl KNCIOTbI

>
&
>
e

KATABOJIN3M (pac-preruqecxvu‘il o6MmeH)

Wn. 45. Cxema meTabonmsma KneTok



B IIE€PBYIO OUYepenb, UX BBICOKAsS CKOPOCTh M YIIOPAMOUYEHHOCTDL Ojaromaps
y4acTtuio (hepMeHTOB.
WTak, BHyTpUKNeTouHble Npeobpa3oBaHNA BeLeCTB, SHePrun
1 MHGOPMaLUN ABNAIOTCA COBOKYMHOCTbIO aHaboMyecKumx
N KaTaboNMyeckux NpoLeCcCOB »KU3HEOEATENIbHOCTU KIIETKM.
@ AEATEJIbHOCTb

CamocrosATenbHas paboTta ¢ MANICTPaUAMA

PaccMoTpuTe MIIIOCTPAIMU U COIOCTABLTE BUJ TPAHCIIOPTHUPOBAHUS C
UX Ha3BaHUAME. Buabl MeMOpaHHOTO TPAHCIOPTUPOBAaHUA: 1 — (haromuros;
2 — IUHOIUTO3; 3 — SK30IIMTO3; 4 — PHAOIMUTO3; b — mpocTad Tuddysus;
6 — obomeruénnaa quddysus; 7 — MOHHBIA HACOC.

A e b B

Benok-* " Benok- [
aKaHaln ' Hacoc ||
“ =y

Qarocoma Be3V|Kyna

Bbuonorna + ®usuka

TepmomuumamMuka — paszgena (USHKU, KOTOPLINI uaydaeT oOIIme 3a-
KOHOMEPHOCTH SHEPreTHUYecKMX IIPOIeCCOB B cucTeMax. TakuMu 3aKo-
HOMEPHOCTAMMN HABJIAIOTCA IIepBBII';I n BTOpOfI 3aKOHBI TepMOIMHAMUNKMN.
IIpuMeHsIOTCA 9TH 3aKOHBI TEPMOANHAMUKY IJI5I XaPaKTePUCTUKU KJIETOK?

g OTHOLUEHUE

* g CpaBHUTe ILTaCTUUECKUN 1 SHEPTeTUYECKU 00MeH B KJIEeTKe U JI0-
> Ka)KuTe UX B3amMOCBA3bL. CresaliTe BLIBOJI O CXOJCTBE ITPOIIECCOB
o0MeHa BeIecTB Yy Pa3HBIX OPTraHMU3MOB.
MpusHak MnacTnyeckunii o6meH | DHepreTnyeckuin obmeH
Kak eLlé Ha3blBaloT 3TV TUMbl MeTabonmnama?
Kakue peakuuu sBAsOTCA OCHOBOWA?
KakoBbl npeBpalleHns BewecTs?

KakoBbl npeobpa3zoBaHuis sHeprum?

Kakue depmeHTbl KaTanusnpytot peakumm?

Mpumepbl npoueccos

. PE3YJIbTAT

g

OueHKa 3agaHunA Ana camoKOHTpons

1. Y70 TaKoe XM3HedeATeNbHOCTb KNeToK? 2. Ha3oBunTe 3Tanbl BHELWHEro 06MeHa Be-

1-6
LIECTB M SHEPrU KNeTKu. 3. YTo Takoe MeMOpaHHOe TPaHCMOPTMPOBaHMe?

4. HazoBWTe TMNbl MEMBPaHHOTO TPAHCMOPTMPOBAHMUA KNETKM. 5. YTo Takoe MmeTabo-
nun3m? 6. HasosuTe ABa Tvina MeTabonvsma Knetku. 7. Kakue npouecchl onpegensor
7-9 | XKu3HefeATenbHOCTb KNeToK? 8. Kak NponcxoauT NocTynieHre BEWecTs, SHeprum v
nHpopmMaumn B Knetky? 9. B UéM CyTb BHYTPUKIETOUHbIX NPEBPALLEHNI BELLECTB,
SHeprun n nHpopmaumnn?

10. B uém 3aKknioyaeTca B3aMMOCBA3b NAacTUYECKOro n SHepreTnyeckoro obmeHa B

10-12
Knetke?
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MaeHoe ceolicmeo »ueo20 — cnocobHOCMb 8bIc8060K0ameb,

npeepawjame u UcnoJsib308ame 3Hepauio UseHe.
H. IpuH, Y. Cmaym, [. Tetinop. buonoausa

§ 18. PACLLENNEHUVE OPTAHUYECKUX BELLLECTB
B XXUBbIX OPTAHU3MAX
OcHOBHble NOHATUA N KntouveBble Tepmunbl: KATABOJIA3M. Tnpgponus.

buonornuyeckoe okncneHme.
BcnomHuTe! YT10 Takoe nutaHme?

Mopymarirte!

OHeprusi He BO3HWKAET M3 HUYEro M HUKYyJa He HCUe3aeT, OHa
MOXKEeT TOJbKO IePeXOAWTh W3 OJHOI'O BHJA B APYroi (3aKOH COXpaHeHUS
9Heprum). A Kak IIPOUCXOAUT B3aMMOIIpeBpallleHle d9HEPTUU B KJIeTKe?

8 :ém COAEPXXAHUE

Dl Kakoe 3HaueHune nmeeTt paciiensieHne opraHn4ecknx BewecTs?

CosorxynHocmbs npoyeccos, 8 xo0e KoOmopuvLx OCYyu,eCmaniemcs nocmyn-
JeHue 8 KJaemKy Heo0xo00umvlx O0as KHU3HeDesmeLbHOCMU 8eulecmas,
Ha3vléaemcs KJIeTOYHBIM mutaHuem (un. 46). B KiaeTku pacreHuii, 1ua-
HOOaKTepuii, GoTo- U XEMOCHHTE3UPYIONNX OaKTepUil MOCTYIalT Heopra-
HUYECKUEe COeJUHEHUs, U3 KOTOPBHIX 00pasyioTCs IPOCTHIE OPraHUUYecKue
COeUHEHUsA, UTO OIpPelessdeT agmompogroe numanue. Beiencreue ze-
mepompogHozo0 nUMAHUA KJIETKU MHOTUX IPOKAPUOTOB, JKUBOTHBIX U
TpubOB IOJIYUYalOT MPOCThIE (AMHHOKHCJIOTHI, JKUPHBIE KHCJIOTHI, MOHO-
caxapuabl) UM CJIOKHBIe (0eJKM, JUMUABI U CJIOKHBIE YTJIE€BOABLI) Opra-
HUYEeCKMWe BellecTBa. KCTh B JKMBOM IIPUPOME eIlé TI'PyIna OpraHm3MOB,
KOTOphIe Ha CBETY MUTAIOTCSA C IOMOIIBI0 XJOPOILJIACTOB, 4 B YCJIOBUAX
HEeJIOCTATOUYHOT'O OCBEIN[eHMs IIOTJIONMIAIOT Uepes3 MOPHI KJIETOYHON CTeHKH!
HU3KOMOJIEKYJIAPHBIE OpraHnuYecKre BelecTBa (HalmpuMep, XJIaMUI0MOHA-
Jla, TUaTOMOBBIE BOZOpOCIM). ¥ HUX CMeUulaHHOe, WU MUKCOmpodHOoe,
numanue. I[lutannue KJIeTOK MPOUCXOAUT IIPU YUACTUN KJIETOYHOH MeMOpa-
HBI, THAJIOILJIA3MbI, XJIOPOILJIACTOB, JIU30COM.

Paciensienre TPOCTBIX WMJIM CJIOKHBIX OPraHMYECKHX BeIeCTB Ha-
[IpaBJIeHO HA BHICBOOOKJEHME XMMHUUYECKOH 9HEPruu, KOTopas MOJKET IIpe-
BpaimaTbcs B apyrue (opmbl. CiaeayeT HOMHHUTH, YTO B OMOJIOTHUECKUX
CUCTEMAX 3HEPTUA CYIIeCTBYeT B DPAa3MNUHBIX (opMax: XUMHUUYECKOI,
2JIEKTPUYECKOI, MEeXaHUUYeCKOH, TEeIJIOBOIl M CBETOBOI, KOTOPHLIE CIIOCOOD-

Y i O A = 3
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HBI IIpeBpaIaTbeda APYyr B Apyra. Tak, XuMuuecKas 9HEPrus COeIUHEHUIH,
YTO PACIIENUINUCH, WUCIOJB3YETCA A OMOXMMUUYECKUX DPeaKIUii CHUHTe-
3a, TIpeBpalllaeTcs B MEXAHWUYECKYIO 9HEPTHUIO ABUKEHUSA, BIEKTPUUECKYIO
SHEPrUI0 HEPBHBIX HMIIYJIbCOB, TEIJIOBYIO SHEPTUIO [JIA TOAJeP:KaHUs
TeMIIePaTypPhl Tejia, CBETOBYIO 9HEPTUI0 OMOJIOTHYECKOTO CBEUECHUS.

Utak, pacuenneHne opraHNM4YeCKnx BELWECTB obecneynBaet BbICBO60)K}J,eHVIe
XUMNYECKOM SHeprun 3 nUTaTeNbHbIX BEWECTB, NMOCTYMNaloWNX B KNETKA
6narop,apﬂ NMNTaHUIO.

Kak npouncxoauT pacuienneHne opraHn4YeCcKnx coeguHeHnn B Knetkax?

KATABOJIN3M (ot rpeu. kamaboje — cOpoc BHU3, paspylleHue) —
amo sHepzemuuecKuil 00MeH, UL COBOKYNHOCMb PeaKuyuil pacuieneHus
CAOMCHBLX CcOeduHeHUll 0o 6oJjee NPOCMbLX, CONPOBOHIAULe20Cs Bblde-
JeHuem JHepzuu. Pasmen OMOXWMWU, KOTOPHIM 3aHUMAaeTCS H3YYEHUEM
mpeo6pa3oBaHWs U WCIOJB30BAHUA HSHEPTUM B JKUBBIX KJETKAaX,
Ha3bIBaeTCA OUOIHepzemuKkol. JHePTeTHKA KaTabOIMYeCKUX IIPOIIECCOB
OTJIMYAETCA OT DHEPTETUUECKUX PEeaKIIUN HEeKWBOU ITPUPOMIHL.

Ilepsoii 0COOEHHOCTBIO SABJISAET-
cs TO, UTO peaKImW KaTtaboamsma
IPOUCXONAT NPU ydacTuu (pepMeH- OH OH OH
TOB OKcudopedykmasv. U 2udpoaa- Ho{?—o—@—o
3vl. Biarogapsa ux ymopsagoueHHOMY o /o o,
PACIIOJIOKEHNIO Ha KJIETOUHBIX MEM-
OpaHax WM B OTCEKAax, OTAEJIEHHBIX
MmeMOpaHaMu, B(PGOEKTUBHOCTL pe-
axkmuu Karabosmama BbICOKa. M3-3a
3TOr0 IIpeoOpasoBaHMe XUMHUECKOI ’
9Hepruu B Apyrue (POpMbI OCYIIleCT-
BIsAeTCS 0e3 3HAYUTEJIBHBIX TEILJIO-
BHIX mOTepb. Tak, KooUIEEHT  Wn. 47. CrpykTypHas dpopmyna 1 MacwTab-
nosiesroro gevicreuda (KII) o6vruno- Has mofienb monekysbl ATO:
ro asurarejs cocrasiasaer 20 — 25 %, 1 - ocTaTkn opTodoCchaTHON KUCIOTb;

a MuToxoHAPUIl — 60 — 70 %. 2 — MoHocaxapwug pu6o3a; 3 — a3oTucToe

Bmopoii 0COBEHHOCTHIO — KaTa- (HMTpaTHOE) OCHOBaHME afileHUH
fosmuaMa SIBJISETCA TO, UYTO BBICBOOOMKAEHWE SHEPruM B peaKIuaAX pac-
[IeIJIEHUST MPOUCXOAUT IIOCTEIIEHHO, BILJIOTH OO OOpa30BaHUS KOHEUHBIX
MIPOAYKTOB OKMCJEHUA — BOJABI M YTJIEKUCJIOTO rasa. Hampumep, mpu moJi-
HOM pacIteryiennu 1 MoJb TJII0KO03BI BbiAesaseTcsa okoio 2 800 kIl:k sHep-
run. BeicBOOOMKIeHEe BCETO 9TOTO KOJMYECTBA SHEPTUU CPasdy AJS KJIETKU
03HaYajJg0 ObI MTHOBEHHYIO CMEPTh.

Tpempveii 0COOEHHOCTHIO KaTaboJm3Ma SABJIAETCA TO, UTO XUMUUYECKAd
SHEeprus, KOTOpas BHICBOOOKIaeTCA IPU Pas3pyIIeHUN XUMUUYECKUX CBS-
3el MOJIEKYJ YTJIeBOMIOB, JUIUI0B, GEJIKOB, aKKyMYJUPYETCI B MOJIEKY-
JlaX 0co0Oro BeIllecTBa sKUBOTO — aneHo3uHTpudochaTHo! KucaoTsl (ATD)
(un. 47). AXKymMyJIupoBaHHAA 9HEPTUs 3TOTO YHUBEPCAJIBLHOTO COeTUHEHUSA
JOCTYIIHA AJIA PA3JUYHBIX IPOIECCOB JKUBHEAEATeILHOCTH KJETKH.

WTaK, paclienneHre opraHMYecKkrx BELLEeCTB B K/leTKax OTan4Yaercs
OT XMMMYECKMX peakuuin pasnoxeHua n HasbiBaetca KATABOJIMI3MOM.

§ 18. PacwenneHne OopraHn4yecKkux BeLecTB B XXMUBbIX OpraHn3max
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KakoBbl OCHOBHbIe NYTH pacliensieHNA OpraHNYeCcKnx BewecTs?

IIuraTenbHBIE OpraHWUYECKHE BeIeCTBa, MOCTYIAoIlue WJIN 00pasyio-
mueca B KJIETKAaX, MeJATCA Ha MaJjble OMOMOJIEKYJIBI ¥ MAaKpPOMOJIEKYJIbI.

MakpoMOJIEKYJIBI PACHIEIIAIOTCA B KJETKax OJaromapd 2udponusy
(ot rpeu. zudpo — BOmA, JAU3UC — PACIeIJieHne). OTO peaKkIuu 0OMEeHHOTO
B3aMMOIeHiICTBUS MOJIEKYJ C BOAOM IIPHU ydacTuu (PepMeHTOB-THIAPOJIas3.
Benxu ¢ moMoIpio mpoTeas PacIIeIIAIOTCS 10 aMUHOKUCJOT, JKUPBl IPU
yY4acTUM JWUIa3 — A0 KUPHBIX KUCJOT W TJUIEPOJa, YIJIeBOALI C IIOMO-
IIBI0 aMHIJIa3 — A0 MOHocaxapumos. Ilpu sTom Bwigeaserca oxosio 0,8 %
SHEPTUU, T. €. JHEePTeTuUecKuii a(p)eKT 9TOro ATamna He3HAUUTEJEeH, U BCA
SHEPrus paccenBaeTCAd B BUME TEIJIOTHI. OTOT MYTh PACIIEIIeHUs IIPOWC-
XOOUT B yYaCTKaX IUTOILIA3MbI C BBICOKHM COJep:KaHHeM BOIbl WJIU B
MUIIEeBAPUTEIbHBIX BAKYOJIIX.

HanbHeliee paciiernjeHne MaJblX MOJIEKYJ ITUTATEJIbHBIX BEI[ECTB
IIPOUCXOIUT MYTEM (PepMEeHTATUBHBIX OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii, a BCSI WX COBOKYITHOCTH HA3bIBAeTCA OUO0L0ZUYUECKUM OKUC/Le-
Huem. ITO peaKIiuy IepeHoca 9JeKTPOHOB C OJHOM MOJIEKYJBI Ha Apyrue,
KaTaJusupyeMble OKCHIOPEeIyKTasaMHu. DBOJIBIIINHCTBO IIPOIIECCOB OKMUC-
JIeHUsS B OPraHM3ME COIIPOBOJKIAETCS OTIIEIJIEHWEM BOJOPOAA OT OpraHu-
yeckux BelecTB. OCHOBHBIMHM CyOCTpaTaMu OMOJIOTMYECKOTO OKMCJIEHUS
ABJSIOTCS YIJIEBOABI W JKHUPbI, MMEHHO X KaTaboJu3M AAaéT HamOOJbIlIee
KOJIMYEeCTBO XUMUUYECKO! SHEPTUU. BUOJIOTHYEeCKOe OKHCJIeHNe B KJIETKax
MOJKeT OBITh 6e3KMCJIOPOAHBIM U KUCJIOPOIHBIM.

Beckxucnopodnoe pacuennenue (aHa3poOHOe pacliielIeHNe) IIPOUCXO-
IUT B THAJIOIJIAa3Me U IPUBOAUT K BHICBOOOKIEHUIO HE3HAUNTEJIHHOTO KOJIHU-
yecTBa sHepruu. Ha aToM sTarie opraHnuecKue COeINHEHNS PaCIIeIsioTCsa
6e3 yuactus xucaopona. OTIenuBIINACS BOJOPO IPUCOSINHIETCA MeJIbIM
PAIOM MOJIEKYJI, BCJEICTBHE Uero 00pa3yioTcA pasjudyHbIe IPOAYKTHI BOC-
CTaHOBJIeHUS (HAIIpUMep, MOJOUHAS KMCJIOTa), KOTOPbIe 00JIafaioT 3HAUM-
TeJILHBEIM 3aIIacOM 9Hepruu. BecKucIopoHOe pacilellieHre — IpocTenasa
(hopma oOpasoBaHUS dHEPTUM BO MHOTHX KJETKaxX. BayKHeHINIUMU Ha 3TOM
aTame B KJETKaxX HABIAIOTCA 2AUuK0U3 (0eCKUCIOPOJHOe pacIllellieHune
MOHOCaXapuaoOB), JuIoau3 (paciiemjieHne 3allacHbIX JKUPOB U JKUPHBIX
KHCJIOT), IpoTeosiu3 (pacierjeHre 0OeJTKOB M aMHHOKMCJIOT), OpoikeHUe
(paciienyienre yrieBOAOB IO AeliCTBEM MUKPOOPTAaHU3MOB).

Bropoii, ropasmo 6osee shHeKTUBHBIN NYTh pPACIIEIIEHNS OpTaHWue-
CKUX BeIlleCTB, — 3TO KUCL0POOHOe pacuenienue (a3pobHOe paciielniesue,
KJaeTouHoe AbixaHume). OHO MPOMCXOAUT B MaTPUKCE M HA KPUCTAX MUTO-
XOHIPHUI TPH yYacTUM KHUCJIOPOAA; IIPU 9TOM BBLICBOOOKIAETCA OCHOBHAS
yacTh sHepruu (6osee 90 %). Bo BpeMsa aspoOHOIro pacIelieHus 3JeK-
TPOHBI ¥ IIPOTOHBLI BOAOPOZA Uepes PSAA IPOMEKYTOUHBIX COeTUHeHUH
mepemaioTcsa Ha MOJIEKYJIAPHBIA KHCJIOPOA ¢ oOpasoBaHueM BoAbl. Kpo-
me Toro, Bwimenasderca CO,, a mpu pacIleNieHMH a30TOCOAEPIKALUX
coeIVUHEHUH (AaMMHOKMUCJIOTHI, HYKJEOTHILI) €Ilé M aMMHAK, KOTOPLIN B
TaJbHeHNIeM TOAJeKUT 00e3BpeKUBaHMIIO.

WTaK, paclenneHne opraHM4ecknx BewecTB B KNeTKe ocyLlecTBaseTca

6naropgapA rugponnsy 1 61MonorMyecKkomy OKMUCIIEHNIO, NPOUCXOAALLUM
nyTém 6eCKUCNOPOLHOIO U KUCIOPOAHOIO pacliensieHuns.



4@, AEATEJIbHOCTb

3afjlaHue Ha NpMeHeHune 3HaHW 1

PacmosnaiiTe m3o0paKEéHHBIE Ha UJI-

JIOCTPAIUAX KJIETKU W CPABHUTE C IIOMO- W e
b0 TAOJIUIBI UX OCOOEHHOCTH IHUTAHUS
¥ pacIliellJieHus OPraHndYeCKUX BeIlecTB.

MpusHak O06beKkT 1 | O6beKT 2

Ha3BaHue

Tun nuTaHuA

KaKue BelecTBa NOCTyNaloT B NpoLiecce KNeTOYHOro NuTaHmaA?
Kakoi B membpaHHOro TpaHcnopTa obecneymBaeT NOCTynieHne?
Y710 C HIMK NPOUCXOANT B KNeTke?

Kakue BellecTBa pacllennaoTca B KneTke?

e NponCcXoauT pacLlensieHne opraHnyecknx CoeuHeHnn B KneTke?

buonorna + Xumuna

Topenne, Mo cCOBpeMeHHBIM MPEICTABICHUAM, — CJIOKHBINA (QU3UKO-XU-
MHUYECKUH MIPOIecC Ha OCHOBE YK30TEPMHUUYECKUX OKUCIUTEIHLHO-BOCCTA-
HOBUTEJNLHBIX PeakIinili, XapaKTepuU3yIoINXCcs 3HAUUTEIbHOH CKOPOCTHIO
BBIIEJIEHUS OOJIBIIION0 KOJIMUYECTBA TEIJIOTHI UM cBeTa. Ilpu ropeHum, Kak
IpaBMJIO, 00pasyerca miuaMsa. ['opeHNne BOZHUKAET, €CJAU €CTh ropiouee Be-
IIIeCTBO, OKWCJIUTENb U UCTOYHUK 3a’KUTaHUA. A ueM O0M0JOTMYecKoe OKUC-
JIeHUe OTJINYaeTcs OT ropeHusd?

OTHOLWEHUE

2 (IS
‘«—‘g Buonorns + ®usnka

CaMbIMU M3BECTHBIMU U3 JIEKTPUUYECKUX CKa-
TOB SBJAIOTCS MpeacTaButTenu poxa Torpedo (oT
Jart. torpere — mapaam3oBaTbh). Cusa TOKa, KOTO-
PYIO TeHEpUPYIOT CKAThI, PA3JINYHA B 3aBUCUMOCTH
or Bupma. Hampumep, amaanmuueckuii mopne-
0o (Torpedo nobiliana) mo:keT maBaTh pPAa3PAIBI
B 220 B, HO 1a GOJBIIMHCTBA BHUAOB 9Ta IuU(pPa MEHBIIEe WM COCTABJISIET
5—-40 B. CunbHble pas3pagbl HUCHOJB3YIOT IJA OTJIYIIEHUS KEepPTB, TOrga
Kak cjabble — IJIA eJIeKTPOIXOJOKAIIUN U OIpeaesieHnus 00beKTOB OXOTHI,
g KoMMyHuKaruu. OlmeHuTe 3HaueHWe KJIETOUHOTO AbIXaHusA MIJsd obe-
CIeUeHUs 3TUX SHEPreTUUYECKUX MOTPeGHOCTeld.

k\; PE3YJIbTAT

OueHKa 3apaHua ANA CAaMOKOHTponA

1. Yto Takoe KnetoyHoe nutaHme? 2. HazoBute Tvnbl NUTaHuA. 3. YTo Takoe KaTa-
60n13m? 4. HazoBute ocobeHHOCTU KaTabonuama. 5. Ha3oB1Te OCHOBHbIE MyTW pac-
LeNNeHNs OPraHNYecKrX coeiMHeHnA. 6. YTo Takoe 6ronormyeckoe oKUcieHne n
rngponuns?

7.Kakoe 3HaueHve UMeIoT MUTaHNe 1 pacLlensieHne opraHNYeCKNX CoegMHEHNIN ana

7-9 | knetok? 8. Kak Nponcxoaut pacluenneHie opraHMyecknx CoefnHeHni B Knetkax?
9. KakoBbl OCHOBHbIE Ny TW pacLlenneHna opraHNYeCcKnx COeANHEHWNI B KNeTKax?

1-6

10 -12 | 10. Kak nponcxoauT B3anmonpeBpaLleHe SHeprum B Knetke?

§ 18. PacwenneHne OopraHn4yecKkux BeLecTB B XXMUBbIX OpraHn3max
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OcHoBHOe 3Ha4YeHue ObIXAHUs — 5mo 8bice060K0eHue

Xumu4ecKkoli 3Hepauu numameJsibHbIX 8ewjecms.
Jlemckas sHyukaoneous «AgsaHma +»

§ 19. KNETOYHOE AbIXAHUE, EFO BUOXUMUYECKUE
MEXAHWU3MbI

OcCHOBHble MOHATUA N KnilouveBble TepmuHbl: KJIETOYHOE [ObIXAHUE.
AHASPOBHOE AbIXAHUE. ADPOBHOE AblXAHUE.

BcnomHute! Y10 Takoe gbixaHne?

BcTynutenbHoe ynpaxHeHune

OupegenuTe IMOCJIE0BATEIbHOCTD IIPO-
1eCCOB MUINEBAPEHUsS B OpPraHM3Me UeI0oBeKa
mocJjie TOro, KaKk B ero POTOBYIO IOJIOCTH IIO-
maj KycoueK IIIOKOJaJHO-0aHAHOBOTO TOpTa:
2) nosocmuHoe nepesapuséanue 8 d0genadyamu-
nepcmHuoil Kuwke 0enK08, Hupos u Yyzne0008;
9) MedsieHHOe u3menbieHue NUWU U e YEaaxicHe-
Hue; H) pacujenjenue aMuia3amu CLIOHbL Yzae60008, UMEIOUUXCS 8 mopme;
€) CKJeuB8anue NUWU 8 NuWesvle KOMOYKU U UX NepeMelierHue nuu,e6000m 8
JHenyOor; uU) OKOHUAMeLbHOe NPUCTEeHHOe NUULe8APEHUEe CLONCHBLX MOLCKY
U 8CACLIBAHUE MANLLX MOLEKYJL 6 KDPOBb U JUMPY; p) pacuienyierue 6 xeryo-
Ke OUCKBUMHbLX 0eNK06 U HCUPO8 MONLOKA; ) MPAHCNOPMUPOSAHUE AMUHO-
KUCAOM, HCUPHBLX KUCAOM U 2JI0K03bL 8 KJEMKU C NOMOULLIO KPOBU U JUMPDL.
Kaxoe cioBo moixyumaum?

. ,;ﬁ COMEPAHVE

il KakoBo 6uonornuyeckoe sHaueHNe KNeTOYHOro AbixaHma?

OcHOBHBIE IHUTATEJLHBIE BEI[eCTBA AJIA KJIETOK — 5TO aMUHOKKCJIOTHI,
JKUPHBIE KUCJIOTHI U TJIIOKOo3a. [[pIxamue sSBJISETCS IPOIECCOM, IPU KOTO-
POM 5TH BeI[eCTBA PACIIEIIAITCA M BLICBOOOMKIAIOT XUMHUYECKYIO DHEp-
rupo. BBIIEJA0T JBa OCHOBHBIX THUIIA KJETOUHOI'O ALIXAHWS: aHAdPOOHBII
¥ adpOOHBI.

AHASPOBHOE [BIXAHUWE - cogoxynHnocmb npoueccog Ouogozuie-
CK020 OKUCJIeHUS NUMAMELbHbLY 8eULeCME U NOJLY1eHUl IHepeuU 8 omcym-
cmeue Kucaopoda. CBOMCTBEHHO AJA KJIETOK OPTaHU3MOB, KOTOPBIE JKUBYT
B OECKHCJIOPOAHBIX YCIOBUAX (HAIpUMeEp, MOJOYHOKUCAbLe OaKmepuu,
napasumuueckue uepgu, 21Yy60K0600Hble Oecno36oHOuHble). B KieTkax
a’pOOHBIX OPTraHM3MOB TOT MEXAHH3M BCerJa MPEeAIlecTBYeT KUCJIOPOI-
HOMY pacIell/IeHNIO IMUTATeJbHBIX BellecTB. IIpu aHaspoGHOM IbIXaHUU
KOHEUHBIM IIPOAYKTOM SABJISIOTCA OPraHMYECKHe MOJIEKYJbl MOJIOUHOM
kucyorsl (C3HgOs). Ilpu aHaspoOHOM ABIXaHUU BBIJEISETCA 3HAYUTEIBHO
MeHbIIIe S9HEePruu, 4eM IIPKU aspoOHOM.

A9POBHOE [IBIXAHWE — cogoxynHocmb npoyeccos 0U0L0ZULECKO20
OKUCJIEHUS NUMAMENbHbLX 8eU,eCme U NOAYYeHUS IHepzUul C yuacmuem
Kucaopoda. PacienyieHre opraHMYECKUX BEIECTB IPOUCXOAUT C 00paso-
BaHMeM KOHEUHBIX HNpoAYKTOB okucienusa H,O u CO,. AspobHoe anixaHue
XapaKkTepPHO IJIA IMOAABJAIOINEr0 OOJBIINHCTBA 3YKAPUOTUUYECKUX KJIETOK.
Haunnaercsa rianKoan3 B IIUTOILIA3ME W IPOJOJIKAETCI B MUTOXOHIPUAX.



IIpu aspo6HOM OKHCJIEHUU KHCJIOPOJ CIYKUT aKIeITOPOM (IPHUEMHUKOM)
SJIEKTPOHOB U IIPOTOHOB BOZOPOJA C 00pasoBaHUEM BOAbI. A9POOHOE IbIXa-
HUe — CaMbIil COBePINeHHbIH cIIocob moayuenns sHepruu. Ero smepreruye-
ckuit apdexT npumepuo B 20 pas 0osblile, UeM IPU aHASPOOHOM ILIXAHUH.

IIporeccel abIXaHMA CXOAHBI II0 MHOIMM IPH3HAKAM B KJETKaxX opra-
HI3MOB Pa3HBIX I[aPCTB MKUBOI MpUpoAsl. [IpusHaKaMu CXOACTBA ABJIAIOTCS
o0pa3oBaHMe TaKNX YHUBEPCAJBHBIX BEI[eCTB, KAK MIHPOBUHOIPASHAI
kucaora u AT®, ncnosb3oBaHre KUCIOPOLA B POJIU aKIIEIITOPA 3JIEKTPOHOB
¥ BOJOPOJa, pacillellieHre 10 KOHeuHbIX npoayKToB H,O u CO, u T. &.

Wtak, AbIXAHUE KJIETKW — 3TO COBOKYMHOCTb NPOLIeccoB
61OMIOrMYECKOro OKMUCIEHNA NUTATENIbHbIX BELLECTB C BbICBOOOXKAEHNEM
XUMUYECKOWN SHepruu, Kotopasa akkymynupyetca B ATO.

Kakne npoueccbl ABNAIOTCA OCHOBOW aHa3pPO6HOro AbixaHUA KNeTok?

BoabIIuHCTBO KJIETOK [ BBICBOOOMKIEHUS OHEPTHH B IIpolleccax
IBIXaHWUS MIPEXKIe BCero MCIOJb3YIOT III0K03y. MIHTepecHo, UTO ecTh KJeT-
KU (Hampumep, KJIEeTKH MO03Ta, CKEJEeTHBIX MBIIIIL, 3pejble 3PUTPOIUTHI),
KOTOpbIE ITOJYYalOT SHEPIUio TOJAbKO U3 MOJEKYJ 3TOr0 MOHOCAaXapuiaa.

Hoquy JKe TIVIIOKO3a ABJIAETCA OCHOBHBIM HMCTOUHMKOM O9HEPIruu IJId
kaeTok? IlossspHBIE MOJIEKYJIBI TJIIOKO3EI OUeHb XOPOIIIO B3aMMOIeCTBYIOT
¢ BOMOi1, IOSTOMY JIETKO ¥ OBICTPO IIePEeMeIaloTCs B KJIeTKe, UX TPAHCIIOP-
THPOBaHIE B KJIETKY OCYIIECTBJSETCA IyTEM o0Jieruéuuoi nuddysuu, 4To
He TpebyeT saTpar sHepruu. Kpome TOro, riIl0OKO3a MOXKET IIPEBPAIaThCs
KJEeTKaMU B Pe3epPBHBIE YIJIEBOJBI: B PACTUTEIHHOM KJIETKEe — B KpaxMaJl, B
KJIeTKaX JXKUBOTHLBIX 1 FpI/I6OB — B TVILKOI'€H.

IpeBHEHININM ¥ YHABEPCAIBHBIM IIPOILECCOM 0ECKMCIOPOSHOr0 PacIIemn-
JIEHUS TJIIOKO03bI ABJSETCS TAUKOAU3 (OT I'ped. caadKuil u pacuienerue),
IPOUCXONAIININ B IIUTOMJIA3Me KJIETOK. ['JIMKOIU3 — COB0KYNnHOCMb (hep-
MEHMAMUBHbLX PeaKyuil, obecneiusarnuux 6ecKuciopodnoe pacuienierus
MOJEKYN 2]LI0K03bL ¢ 00pa3osanuem monouHoill kucaomuvr u ATP. T'muxro-
JIN3 — 3TO IIPOIIECC, OOIIUIi MJis aHa’POOHOTO U a3POOHOTO AbIXaHUA. JHEP-
retTuueckuit apdert raukoausa — okoso 200 klx (120 x/l:x — Ha TemaoTy,
80 x:x — ma ATD):

CH, O, + 2Al® + 2H,PO, —» 2C,HO, + 2H,0 + 2AT®.

1276

JHepruA TJNKOJM3a COCTABJAET JUIb 5 — 7 % MOTeHIUaJTbHON dHEp-
rum raoKossl. HecMoTpsi HA HUBKYIO 3(h(EKTHBHOCTDH, IJIMKOJIU3 UMEEeT
00JbIII0€e 6MOJIOTMYECKOe 3HAUYEHME. ITOT IpoIlece 06eciieunBaeT OPranmuaM
9HepTUell B yCAOBUAX AeduiuTra Kucaopoga. [lake y TO3BOHOUHBIX JKHUBOT-
HBIX U YeJOBEeKAa TJINKOJU3 CHYKUT d3(PPEeKTUBHLIM CIIOCOO0M ITOJYUYEHUS
SHEPTUY BO BPeMS KOPOTKUX MEPHUOJOB MHTEHCUBHOTO HATIPAKEHUS.

E1ié oM MexaHu3MOM aHaspPOOHOro MPeBPaIeHus III0KO3bI ABJISET-
cs1 6poskenue. BposkeHue — npouecc pasnoieHus OpzaHUYeCKux eeuiecmae
(8 ocHo8HOM Y2n1e80008) 6 OGecKuciopodHbLX Ycaosusax. IIpomeccsl OposkeHnA
JIyu IlacTep HasBaJ «:KH3HBIO 0e3 KHUCJIOpoAa». BpokeHHNe XapaKTepHO
JUIST KJIETOK JPOKIKei, MOJIOUHOKUCJIBIX 0aKTepuil, MyYKOPOBBIX I'PUOOB U
np. KpoMe cnupToBOTO M MOJIOUHOKMCJIOTO OPOKEHUA Y OPraHU3MOB eIré
MTPOUCXOIUT MACJIAHO-, YKCYCHO-, TPOMMOHOBOKKCIIOE, METaHOBOE U [Ip.

MNTaK, OCHOBHbIMW MpoLieccaMmi aHadPOOHOro AbIXaHWUsl B KNeTKax
ABMAOTCA [NIMKOMN3 N BPOXKEHMeE.

§ 19. KneTouHoe AbixaHue, ero BOMOXMUNYECKNE MEXAHN3MbI
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KakoBbl OCHOBHbIe CTagnM a3pPO6HOro AbIXaHUA KNeToK?

IIpomeccs! KUBHEAEATEIBHOCTY KJIETOK OUEHB CJIOMKHBI. Ho nX moHuMa-
HUE OYEHBb Ba’KHO, ITIOCKOJBKY MMEHHO Ha KJIETOUHOM YDPOBHE OIDEEJISIOT-
cs Bce KM3HEHHbIe (DYHKIIMU OPraHU3MOB. B KauecTBe MILITIOCTPAI[UYU 9TOTO
YTBEPXKIEHUA PACCMOTPUM aspo0HOe AhIXaHUe KJIETOK.

Kucaoponubliil aTan JbIXaHUS MPOUCXOAUT B MUTOXOHIPUAX C YIACTHU-
€M KHCJIOPOJa, U IPHU 9TOM BBICBOOOIKJAaeTCs OCHOBHAA YacTh dHepruu (6o-
nee 90%) ¢ obpasoBanmem H,O m CO,. dHepreruueckuii sahdPexT Taxoro
paciienyieHusa BeJUK (HalrpuMep, IJd TNII0K03bI — 0KoJio 2600 kllx):

2C3H0; + 60, + 36H;PO, + 36AlP — 6CO; + 42H,0 + 36ATD.

Ha srom arame KaTabosnaMa yUEHBIE BBIAEIAIOT TPU CTAAUMN: OKUCIIH-
TeJbHOE JeKapOoKkcuampoBaHme, MUKJI KpebGca (Maum IIUKJI TPUKApPOOHO-
BBIX KHCJIOT) U OKHCJUTEJbHOe (ochopuarnpoBanue (u.r. 48).
= IlepBas cragusa. Oxucaumenvroe 0ekapOOKCUAUPOGAHUE — IMO Npe-

8pauierue nuposuHozpadnoil kucaomuot (npodykm 6eckucaiopodnozo pac-

wenyenus maavlx OUoMoLeKyn) Ha auemunkoansum A (auemua-KoA).
= Bropaa cramusa. Iuxan Kpe6ca (UuKJI TpUKapOOHOBBIX KHCJOT) —
nocnedogamenvHocms  (ePMEHMAMUBHLLX peaKyuil. 6 mampukce

MUMOXOHOPULL, 8 pe3yavmame Komopuvix auemus-KoA oxucasemcs 0o

CO; ¢ 8bLc80b0McOeHUCM dHEpeUU U 00PA308AHUECM AMOMO8 8000p00a.
= Tpersa craausa. Oxucaumenvrhoe ochopurupoéanue — Ouocunmes

ATD us AJP u HeopezaHnuueckozo opmogocama 3a cuém sHepzuu,

8bLc80003c0aeMOll U AKKYMYAUpYemoli npu yuacmuu gepmenmos dvixa-

MenbHOlL Yenu. Imom npoyecc npoucxodum Ha Kpucmax MumoxoHopuil.

Urak, O6xarogapsa peaxkusaM KHCJIOPOAHOI'O JTama CUHTE3UPYeTCA B
obteit caoxxHOCTH 36 MOL AT®. CyMMapHBIM SHEPTETUUECKUM PE3YJIb-
TATOM IIOJIHOTO pAacCIenieHusa TIoKo3bl ABiaderca 2800 k/lxk sHeprum
(200 g% + 2600 k%), ns KoTopoii B 38 mosekynax AT® akKyMyaupy-

KNETOYHOE ObIXAHWE | ASPOBHOE JIbIXAHVE
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Mn. 48. KnetouHoe gbixaHne



erca 55%, a 45% — pacceuBaercda B Buie TemoTbl. IlosiHOE ypaBHEHUE

paciienjieHus: TJII0K03bl MMeeT BU/I:
CsH 206 + 60, + 38A/1® + 38H;P0, — 6CO, + 44H,0 + 38ATD.

iTaK, OCHOBHYI0 posib B 0becrneyeHnr KNeTok sHepruei BbiNonHAET
MONIHOE KMNCNOPOJHOE pacLiernsieHne rioko3sbl.

; OEATENIbHOCTDb
w 3apaHue Ha popMuMpoBaHIe NPaKTUYECKUX YMEeHUI

B mporecce Katabosmmama IJIIOKO3bI B MBIIIIAX UYeJOBEKa IIPOU3OIILIO
paciemnsienue 4 MOJIb TJIFOKO3bI, 13 KOTOPHIX ITOJHOMY KHCJIOPOAHOMY pac-
[IIeIJIEHUIO TIOABEeprjach JuIlb mojoBuHa. OmpemenuTe: a) CKOJBKO MO-
JIOYHOM KHMCJOTHI (B MOJSX) HAKOMMUJIOCH B MBIIIIAaxX; 0) CKOJBKO BCEro
BBIJEJINJIOCH dHepruu; B) cKoJIbK0 AT® (B Mossax) o6pasoBaioch?

JaHo: PeweHue

v (CeH1206) = 4 monib YpaBHeHVe HEMOJTHOro pacLieneHna roKo3bl:

m (C3H603) -7 C5H1205 + 2Aﬂ,® + 2H3PO4 —> 2C3H503 + 2H20 + 2ATO

Eoouw —? YpaBHeHe NoHOro pacLuyenieHuns roKo3bl:
Exo—7? CsH1206 + 606 + 38A® + 38H;PO, — 6CO, + 44H,0 + 38ATO

1. CKOJBKO MOJIOYHO# KMCJIOTHI (B MOJIAX) HAKOIMUJIOCH B MBIIIIIAX UeoBeKa?

2. Kakoe KOJIMYeCTBO SHEPIUH BBHIJEJIUIOCH IIPU HEIIOJHOM PAaCIlellIeHuN
2 MOJIb I'JIIOKO3BI ¥ IIOJIHOM PACIIeIlIeHUH 2 MOJb TJIIOKO3hI?

3. Ckoapko AT® (B moiasx) o6pa3oBasoch?

A OTHOLUEHUE
;;g Buonorus + 3gopoBbe

Paciensienre muTaTeJbHBIX BEIECTB B OPraHu3Me IIPOMCXOAUT B TPU
asrana. C moMoIpi0 TaGJUITLEI CPABHUTE ATHU dTanbl. [JoKakuTe HEOOXOIU-
MOCThb 3HAHUH O IBIXaHMHU KJIETOK JJIA 340POBOr0 00pasa sKU3HMU.
3TAMbI PACLUEMJIEHNA MUTATENIbHbIX BELWECTB HA MPUMEPE YITIEBOAOB

MoprotoBu- | beckucnopoa- | Kucnopopa-
TeNbHbIN 3Tan HbIN 3Tan HbI 3Tan

MpunsHaku

[ne nponcxognt?

VcxomHble NpoayKTbl

KoHeuHble NpoayKTbl

DHepreTnyecknin apdekT, KIX / Monb

KonunyectBo sHeprun Ha Tennoty, KX / monb

KonnyectBo sHeprum Ha ATO, k[ / monb

'. PE3VIJIbTAT

o

OueHKa 3apaHua ANA CaMOKOHTponA
1. Yto Takoe fbixaHue Knetok? 2. Ha3oBUTe OCHOBHbIE TUMbI KIETOYHOMO AbIXaHUA.
1-6 3. YTo Takoe aHaspobHoe AbixaHve? 4, Ha30BUTe OCHOBHblE MEXaHW3Mbl aHa3PO6-
HOro AblxaHus. 5. Yto Takoe aapobHoe fbixaHune? 6. HazoBUTe OCHOBHbIE NMPOLIECCHI
a3pO6HOro AbIXaHWA.
7_9 7. KakoBo 6uonormnyeckoe 3HaueHve KNeToyHoro fbixaHua? 8. Kakne npoueccol AB-
NATCA OCHOBOW aHa3POOHOTO fibIXaHWA KNeTOK?
10-12 10. Mouemy KMCnopoaHoe pacluensieHne opraHNYeCcKUxX CoeMHEHNIA OKa3blBaeTCA
3HepreTnyeckn bonee 3pPeKTUBHBIM, YeM BeckncnopogHoe?

§ 19. KneTouHoe AbixaHue, ero BOMOXMUNYECKNE MEXAHN3MbI
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38epbKu u 38€30bl, 100U U padCmeHuUs —

y 8cex 00Ha npamamepe,

npupoda s8e4Ha, Heuc4yepndemas U Heymomumas,

Xoms epems KpblJiamoe ¢ 6empomM yHOCUMcH...
b.-U. AHmoHuY. Y13 3en1éHbix Mbicieli 00HO20 suca

§20. ®OTOCUHTE3: CBETOBAA U TEMHOBAA ®A3bl

OCHOBHbIe NOHATUA N KnioueBble TepMmuHbl: DOTOCUHTE3. Xnopodunn.
CBeTtoBas ¢pasa. TemHoBan pasa.
Bcnomuute! Y10 Takoe nnactuyecknii obmeH?

Mopymarirte!

3eJIEHBIA IIBET MOBOJBHO YacTO YIIOMUHA-
eTcdA B cTuxax moaToB. Tak, y Borgana-Uropsa AHTOo-
HUYa €CTh CTPOKU: «...II093UM KUNOy4Yell U MyZAPOU,
KaK 3eJeHb», «...MEeTeJNb 3eJIeHU, MoKap 3eJIeHU»,
«...paCTUTENbHBIX PEK BO3BBIIIIAETCS 3eJIEHOe Ha-
BOAHEHUE». 3eJEHBIH IBET — 3TO I[BET OOHOBJIEHUA,
CHUMBOJI MOJIOIOCTH, CHOKOMCTBUS, I[BET IIPUPOIBI.
A mouemy pacTeHus 3ejaéHbIE?

¢ ;ﬁ COAEPXXAHUE

.1 KakoBebl ycnosus ¢porocmHtesa?

®dorocuHTE3 (OT I'ped. Pomo — CBET, CUHME3UC — COUETAHNE) — UPE3BHI-
Ya¥HO CJI0KHAs COBOKYIIHOCTD IIPOIECCOB ILJIACTUYECKOTO O0MeHa. Y UEHEIe
BBIJEJIAIOT TPU THUIMA (POTOCUHTE3a: KUCIOPOAHBIH (C BHIJeJIEHNEM MOJIEKY-
JIAPHOTO KMCJIOPOa V pacTeHUI U MuaHobaKkTepuit), 0e3KUCIOPOHBIN (IpH
ydacTum 6aKTEepHOXJOPOMUILIA B aHADPPOOHBIX YCJIOBUAX 0e3 BBHIJEJIEHU
Kucyopoga y porodbakTepuii) u 6ecxXJIOpOGUIOBLII (IPU yYacTUU OAKTEPH-
opomoricuHOB y apxeii). Ha rnyoune 2,4 KM oOHapy’KeHbI 3eJEHBIE Cepo-
b6axTepuu GSB1, KoTOpble BMECTO COJIHEUHOI'O CBETAa MCIIOJIL3VIOT cJiabble
JyYn YEPHBIX KypuabIiukoB. Ho, Kak mucan K. CBeHcoH B MoHorpaduu,
TIOCBAIIEHHOH KJeTKaM: «II1ep8uiuHbiM UCMOYHUKOM IHepzuu 0As HUBOU
npupodvl s6asemcsa IHepzus 8UOUMOZ0 C6eMA» .

HaubGosiee paciipoCTpaHEHHBIM B JKUBOI IIPUPOJAE ABJIAETCSI KUCIOPOI-
HBIA (OTOCUHTES, IJIA KOTOPOI'0 HEOOXOJUMBI 9HEPTHUA CBETA, YIJIEKUCJIBIN
ras, Boja, depMeHTHl U xJopoduin. Ceer nia GoTocHHTE3a IOTJIOIAET-
cs XJ0POGUIIIIOM, BOAA JOCTABISIETCS B KJIETKU CKBO3b IIOPHI KJIETOUHOI
CTE€HKU, YIJIEKUCJBIA ra3 MOCTyIIaeT B KJIETKU NyTeéM auddysun.

6CO, + 6H,0 — CeH;,06 + 0,1

OcHOBHBIMEU (DOTOCHHTE3UPYIOIIUMU HTUTMEHTAMU SABJISAIOTCA XJIOPO-
bunnaer. Xmopoduns: (0T rped. XJA0poc — 3€JEHBIA U (UJLOH — JIUCTOK) —
3eJéHble NUzMeHMbl. PACMeEeHUll, Nnpu Yyiacmuu Komopsvlx npoucxodum
gomocurnmes. 3eJIEHBIA IIBET XJOpoujia — 3TO IPUCIOCOOIeHUE I
TOTJIONIEeHUA CUHUX Jydel W YacTUUYHO KpacHBIX. A 3ejéHble JIyun
OTpasKaloTCA OT Teja PaCTeHWi, MOMaJal0T Ha CEeTUYATKY IJasa 4YeJIOBEKa,
pasgpaskaioT KOJOOUKM U BBHIBBIBAIOT IIBETHBIE 3PUTEJIbHBIE OIIYIIEHUS.
Bor nmouemy pacTenusi 3ej€HbIe!

Kpome xym0podmiioB y pacTeHUHA eCTh BCIOMOTATEJNbHBIE KAPOMUHOU-
Obl, y TMaHOOAKTEePUIM M KPaCHBIX BOAOPOCIEH — (PuKoOuUNLUHbL. 3eJEHbIe



¥ TypHypHbIEe 0aKTEPUU COTEPIKAT 6AKMePUOXIOPOPULLLL, TTOTIIOIIAOIITE
cuHme, GUOJIEeTOBbIE U NaiKe MHGPAKPACHBIE JIYUU.

DoTOCHHTE3 MIPOUCXOAUT Y BHICIINX PACTEHUHN, BOLOPOCIEH, IaHO0aK-
TepUil, HEKOTOPBIX apxei, TO ecThb Y OPraHM3MOB, M3BECTHBIX KaK (oTo-
aBTOoTpodbl. POTOCUHTE3 ¥ PACTEHUI OCYIIECTBJSAETCA B XJIOPOIIACTAX, ¥
nuaHobaKTepuii u GorobaKTepwii — Ha BHYTPEHHUX BIAYMBAHUAX
MeMOpaH ¢ GoToIUTrMEeHTaMU.

Ntak, DOTOCUHTE3 - npouecc o6pa3oBaHNA OpraHNYECKUX COeaUHEHUN
N3 HeopraHMYecKkmx C UCMONb30BaHMEM CBETOBOW SHEPIUU 1 MPU yyacTuum
bGOTOCUHTE3NPYIOLNX MUTMEHTOB.

KakoBbl 0cO6eHHOCTU CBETOBOW 1 TeMHOBOI ¢pa3 poTocuHTesa?

B mportecce doTocuHTE3a BHIAEAAIOT ABE CTAAUM — CBETOBYIO U TE€MHO-
By Gassl (ua. 49).

CeeroBas (asa (oTocmHTE3a TPOMCXOAUT B TpPaHAX XJIOPOILJIACTOB C
ydJacTumeM cBeTa. OTa CTaAusd HAUMHAETCSI C MOMEHTA IOTJIONIeHUA KBaH-
TOB CBeTa MOJIEKYJ0# xJyopoduana. IIpu aToM 3I€KTPOHBI aToMa MarHUA
B MOJIEKYyJie XJopoduiia mepexoqsarT Ha 0oJiee BHICOKHUI 9HEPreTUYeCKUi
YDPOBEHb, HAKAILIMBAsA IOTEHIMAJLHYIO SHEPruio. 3HAUUTEJbHAs YacTh
BO30OYKIEHHBIX JJIEKTPOHOB IIEPENAET €€ IPYTMM XHUMHUECKUM COeIuHe-
HuaM 1iasa oopasoBanusa AT® u Boccranosaenus HAIP (Rurkomurnamud-
aderHuHOuHyKAeOMUdpocpam). OTO CcOoeqUHEHHE C TaKUM IJIUHHBIM
Ha3BaHUEM SBJIAETCA YHUBEPCAJHHBIM OMOJIOTUYECKHUM IIE€PEHOCUYUKOM BO-
nopoja B Kiaerke. Ilox meficTBueM cBeTa IMPOMCXOAUT IIPOIECC PABIOKEHU
Boabl — (orosmus. Ilpu sTom obpasyioTcs ajaeKTpoHBI (e7), mporoHbl (HT)
¥ KaK IIOOOUHLIN IPOAYKT MOJIEKYJIAPHBINA Kucaopox. IIpoToHEI Bomopoaa
H*, npucoennusas 3JeKTPOHBI C BBICOKMM dHEPreTUYECKUM yPOBHEM, IIpe-
BpaIlaloTcad B aTOMapHBIM BOMOPOM, MCIOJb3yeMbIH AJIs BOCCTAHOBJIEHUS
HAO®D" no HAII®P - H. Takum 00pa3oM, OCHOBHBIMH IIPOIIECCAMY CBETOBOI
(assl aBuaioTca: 1) gomonus 600wvl (paciienyieHre BOABL IO JeHCTBUEM
cBeTa ¢ oOpasoBaHueM Kucjiopojga); 2) eoccmanoénenue HAJJD (mpucoe-
muHenue ¥k HAII® aroma Bomopogna); 3) ¢pomogpochopunuposanue (obpa-
sopaunue AT® uz AID).

Ceet

ooTonus
BOfbI

CeetoBas ¢asa / \ TemHoBas daza
B rpaHax B CTpome
Xnoponnacra \ Xnoponnacra

[Mioko3a

Mn. 49. Cxema poTocmHTe3a

§ 20. DoToCMHTe3: CBETOBasA U TeMHOBas dasbl
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W1ak, cBetnoBas ¢a3a — COBOKYMHOCTb MPOLIECCOB, 06eCneUnBatoLLnmx
0b6pa3oBaHMEe MONEKYNIAPHOTO KMCI0POAa, aToMapHoro sogopoga u ATO
3a CYET CBETOBOW SHEPIUN.

Temnoeasa ¢pa3a dhoTrocuHTe3a IPOUCXOIUT B CTPOMe XJopomiaacTos. Eé
mpoilecchl He 3aBUCAT OT CBeTa M MOTYT MPOTEKaTh KaK Ha CBETY, TaK U
B TEMHOTE, B 3aBUCHUMOCTH OT IIOTPEOHOCTEeH KJeTKM B IriokKose. OcHOBOI
TEeMHOBOI (pasbl ABIAOTCA IUKJIUUYECKUE PeaKkI[UU II0J HasBaHWeM IUKJa
(uKcanuu yrieKucJoro rasa, uiau nukiga KaabBuHA. OTOT mMpoIlecc BIep-
Bble M3YyUYMJ aMepuKaHCcKuii omoxumMuk Meaeun Kanveun (1911-1997),
naypeatr HobGeneBckoit mpemum mo xumuu (1961). B temuoBoi# (asze us
yrJaeKucJoro rasa, somopoma oT HAII® u sHeprum ATP cuHTesupyercs
rioko3a. Peaxknuu dukcanuu CO, kaTanusupyet pudysiosoducocharrap-
6oxcuiasza (Rubisco) — camblii pacupocTpaneHHbIl (epMeHT Ha 3eMJe.

WN1ak, TemHOBasa ¢asa — COBOKYMHOCTb LIMKIINYECKUX peakLuii,
KoTopble 6/arogapAa xmmuyeckonm sHeprum ATO obecneumnBaioT
ob6pa3oBaHMe MKO3bl C NCMOJIb30BaHNEM YITIEKUCIIOrO ra3a, ABNAOLLEeroca
WCTOYHNKOM YINiepofa, N BOAbl — UCTOYHMKA BOAOPOAA.

B uém 3akniouaeTcs naHetapHas ponb poTocuHTe3a?

3uauenue (orocuuTesa MyiA 6rochephbl TPYAHO IEPeoleHuTb. VIMEeHHO
Os1aromaps aTOMY IIpolieccy cBeToBas sHeprusa CosHIa mpeBpaliaercs Goro-
aBTOTPOGaAMMU B XMMUUYECKYIO 9HEPTHUIO YIJIEBOOB, KOTOPHIE B OOIIEM AAIOT
TepBUYHOE OpraHmuecKoe BerecTBo. C Hero HaUMHAIOTCA IeNU MUTAHUSI,
IO KOTOPBLIM 9HEPTHUA IepefaéTca reTepoTpodHBIM opraHusMaM. PacTeHus
CIYKaT KOPMOM TPABOSITHBIM JKUBOTHBIM, KOTOPEIE TTOJIYUYAIOT 34 CUET ITO-
ro HeoOXOAMMble IHUTaTeJbHbIe BelllecTBa. 3aTeM TPABOSIHBLIEC KUBOTHBIE
CTAHOBATCS MUINEH A XUITHUKOB, UM TaKiKe HeoOXomuMa dHeprus, 6es
KOTOPOM KM3Hb HEBO3MOJKHA.

TonbKO He3HaUNUTEIbHAA YacTh 9Heprum COJHIA YJIaBIUBAETCSI PacTe-
HUSAMHU U UCIHOJb3yeTcA AJA (porocuHTe3a. JHeprus COJHIIA B OCHOBHOM
UAET Ha WCIapeHue W IOAJeprKaHNe TeMIePATyPHOI'0 PerKuMa 3eMHOM I10-
BepxHOCTH. UTak, ToabKO 0K0JO 40 — 50% »sHepruu CosHIla TPOHUKAET B
6uochepy, u ToabKo 1 —2% cosHeUYHOI SHEePruu IPeBPalaeTca B CUHTE3U-
POBaHHOE OPTAaHUYECKOE BEIIECTBO.

3enéHble PAaCTeHUA M ITMAHOOAKTEPUN BIUAIOT HA TA30BBIH COCTAB aTMO-
ceprl. Bech Kucaopoa coOBpeMeHHOH aTMochephl ABJIAETCSI IPOAYKTOM (o-
TocuHTe3a. PopMupoBaHre aTMochephl IMOJHOCTHI0O M3MEHUJIO COCTOSHUE
3€MHOIT TIOBEPXHOCTH, CIEIAJI0 BOSMOKHBIM ITOABJIEHNE adPOOHOT0 JbIXaHU.
B manbHeiinieM B mpoliecce 9BOJIOINUM, ITOCTIe 00PAa30BaHUS 030H08020 CJIOS,
JKUBbIE OPraHU3MBI OCYIIIECTBUJIN BBIXOM Ha cyiry. Kpome Toro, (orocuuTes
npenaTcTsyeT Haxkomnenuto CO,, samummaeT IIaHeTy OT IeperpeBaHus.

UTaK, (I)OTOCI/IHTe3 MMeET NJlaHETapHOE 3Ha4YeHne, obecneunBas
cywiectBoBaHue >KMBOW npupoabl nyiiaHETbI 3emns.

Q AEATEJIbHOCTb
<
y 3apaHue Ha conocTaByieHne

C moMmoInbio TabaUIbl cpaBHUTE (DOTOCHHTE3 C adPOOHBIM ABIXaHUEM U
chejaiiTe BHIBOZL O B3aMOCBSA3HU ILJIACTUYECKOTO U SHEPTreTUYEeCKOro oOMeHa.



CPABHUTEJIbHAA XAPAKTEPUCTUKA ®OTOCUHTE3A
1 ASPOBHOIO AbIXAHUA

®oto- | AspobHoe
CUHTE3 | AbiXaHue

MpusHak
0,

Tun meTabonusma E

Dopma 3anacaHnsa sHeprum \4
Wcnonb3oBaHue Kucnopopa
Mcnonb3soBaHue CO2
Mcnonb3oBaHue cBeTa
MecTo npoxoxpeHus o, H,0 o,
Kak meHsaeTca cyxaa macca? doTocnHTe3 AbixaHue
B Kakunx KneTkax nponcxognt?

3afaHue Ha NpUMeHeHne 3HaHNi

PacmosualiTe 1 Ha30BUTEe YPOBHU OPraHM3alluy IIpoliecca ()OTOCUHTE3A
y pactenuii. HazoBuTe mpucmoco0JeHs PACTUTEJIbHOI0 opranusma K ¢o-
TOCUHTE3Y Ha PAsHBIX YPOBHAX €ro OPraHMU3aIUu.

-

.
SR H

A g OTHOLLUEHUWE
- Buonorua + Jinteparypa

K. A. Tumupaszee (1843—1920), onun us Haubojee
M3BECTHBIX MCCJefoBaTesiell poTocuHTe3a, Hanucaa: «Mu-
KPOCKONU4eckKoe 3ejléHoe 3epHO XJ0POPUANLA SAEALeMCs
Gorycom, moukoil 6 MUPOBOM npocmparcmaee, 8 Komopyo
¢ 00H020 KoHUa npumekaem aHepzus ConHya, a ¢ Opyzo-
20 Oepym HAUAN0 6Ce NPOABJEHUS HU3HU HA 3emae. OHO
Hacmoawuilt IIpomemeil, noxumuewiuii 020Hb ¢ Heba. I1o-
XUUWLCHHDBLIL UM JIYY CONHUA 20pUM U 8 Mepyatuieil 6e30He,
U 8 ocaenumeJsibHoll uckpe aiekmpuyecmaa. Jyu connya npueodum 8 08u-
JHeHue U MAX0BUK 2U2AHMCKOU NaApo6oll MAUWUHbBL, U KUCMb XYIOMHUKA, U
nepo nosma». IllpuMeHVTE CBOM 3HAHUA U AOKAYKUTE YTBEPIKAEHUE O TOM,
yro Jgyu CoJHIIA IPUBOAUT B ABUIKEHIE IIEPO IOITA.

£

.
2
2

PE3YJIbTAT

OueHKa 3agaHunA Ans CaMoKOHTponsA

1. Yto Takoe doTocuHTe3? 2. Yto Takoe xnopodunn? 3. Yto Takoe ceetoBaa dasa
doTocmHTe3a? 4. YTo Takoe TemHOBasA ¢da3a poTocmHTesa? 5. Yto Takoe nepBrUHOE

§ 20. DoToCMHTe3: CBETOBasA U TeMHOBas dasbl

1-6
opraHuyeckoe BellecTBo? 6. Kak poTocrHTes onpepenseTt aspobHoe AbixaHve op-
raHn3moB?

7.9 7. Kakosbl ycnosusa ¢otocuHTesa? 8. KakoBbl 0COBEHHOCTY CBETOBOW U TEMHOBOW

¢da3 poTtocuHTesa? 9. B uém 3akntoyaetca nnaHeTapHaa posib GoTocuHTesa?
10-12 | 10. B uém cxopcTBO U paznnune GOTOCUHTE3a U a3POBHOTrO AblXaHUA?
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Knemka - 3mo omoesibHbIli MUKPOKOCM C YéMKUMU 2paHuyamu,
8HYymMpu Komopozo npoucxo0am cmpaHHbie u HenpepbléHble npeo6pasoeaHus.
K. CeeHcoH

§21. XEMOCUHTE3. NOTOK BELWWECTB, SHEPTUI
N MHOOPMALNUN N3 KNIETKU

OcHOBHbIe MOHATMA N KnoveBble TepMmuHbl: XEMOCUHTE3. MJIACTUAYE-
CKWUA OBMEH.

BcnomHute! Y10 Takoe 0OMeH BelecTB, SHEPTUN U MHPOPMaLUN?

3HaKoMbTecb!

Cepzeii Huxonaeéuuw Bunozpadckui (1856—
1953) — reHuasbHBIA YKPaAmMHCKWN MHKPOOMOJIOT, BIIED-
BbIEe JOKAa3ajl, UTO KJETKH CIOCOOHLI 00pasoBLIBATHL OpTa-
HUUYECKHE BeIlecTBa HE TOJHBKO 3a CUET CBETOBOM, HO W C
TIOMOIIIBI0 XMMHUYECKOo# sHepruu. OTKPBITOE WM SABJIEHUE
ObLI0 Ha3dBaHO XxemocuHTEe30M. 25 maa 2012 r. B r. 'opoake
XMeJabHUITKO# 06JIaCTH GBI OTKPBIT MTAMATHUK 3HAMEHUTO-
MY COOTE€UECTBEHHUKY.

. ,_g“! COMEPAHVE

R KakoBbl 0CO6eHHOCTI N 3HAUEeHNEe XeMOCUHTe3a?
XEMOCHUHTES3 - npouecc 00pas3osanus
OpzaAHUUECKUX Beu,ecme U3 HeopzaHu4ecKux
O0aazodapsa aHepzuu, 8bLc8000xcOaemoll npu npe-
00pa308aHUU HEOP2ZAHUYECKUX 6eujecma. ITOT
IIPOIleCC OCYIIECTBIAIOT XeMOaBTOTPO(GHEIE GaK-
Tepuu: HUTPUGUIUPYIOIIUe OaKkTepuu (OKUCI-
0T aMMHAaK 10 a30THUCTOH, a 3aTeM A0 a30THOI
KHCJIOTHI), JKejie3o00aKkTepuu (IpeBpaIamT Cco-
eIVHEHNs ABYXBAJEeHTHOTO ’Keiesa B coepume- /M50 Hutpnduumpyowas
HUS TPEXBAJEHTHOTO JKejie3a) M cepobdaKTepuu Ga'fTEp“ﬂ HUTPO30MOHaC
(Nitrosomonas europaea)
(OKHUCISAIOT CePOBOIOPOL 10 cyibparon) (ur. 50).
BricBoOOKIEHHAA 9HEPTUA aKKYMYJIHPYeTCcA B KJIeTKax 0aKkTepuil B hopme
AT®D. XeMocuHTE3 IPOUCXOAUT AHAJOTUYHO TEMHOBOH (pase (OTOCHHTE-
3a. OcoOeHHOCTIMU XeMOCUHTE3a, KOTOPhIe OTJINYAIOT er0o OT (hOTOCUHTESA,
SBJISAIOTCS TO, UTO DTOT IIPOIIECC: &) OCYIIEeCTBISETCS 6e3 yJacTus CBeTa;
0) IPOMCXOAUT C HCIIOJH30BAHNEM KHCJIOPOLA, TO €CTh 9TO ad9POOHBIN IIPO-
mecc. McTOYHMKOM aKTWBHOTO BOJOpOAA Mjas BoccTaHOBIeHuUs HAJIDT,
Kak u y GpoToTpod)OoB, ABJIAETCA BOJA.

B mnamerapuoM Maciitabe XeMOCHUHTE3 cocTaBJisdgeT He 6ojee 1% doTo-
CUHTE3a, OMHAKO OH MMeeT 00JIbIIIoe 3HAUEHNe AJIs OMOJOTUUECKOr0 KPYyro-
BOPOTA U IeOXMMHUUYECKUX ITPeobpasoBanuii. 3HaUeHNEe XeMOTPO(OB BaXKHO
IJIS IIPUPOJBI, IOCKOJBKY OHI 00eCIIeUnBAIOT KPYTOBOPOT BeIlecTB (HUTPHU-
bunupyromnue 6akTEPUN), YIACTBYIOT B 00pa3oBaHMM TOPHBIX MOPO (cepo-
baxTepuu, 00pas3yoIire CBOOOAHYIO CEPY), BHI3LIBAIOT KOPPO3UIO METAJIJIOB
(;xeme3obaxTeprn). XeMOaBTOTPO(PHBIE OPTraHU3MbI MOT'YT JKHUTh B OKeaHax
Ha 0O0JBINKX TIyOMHAX, e eCTh SAMOBUTHINA cepoBogopoa. OHM OKMCIIAIOT




€ro 1 IIoJIy4arT OpraHmyeCKue BelecTBa AJid HHU3HeoeATEeJIbHOCTHU. XeMmo-
CUHTE3UPYIoIne 0AKTepUr, OKUCIAIONINE COeJUHEHNS JKeie3a, Maprania,
pacIpocTpaHeHbl M B IIPECHBIX BOZOEMAaX. BepoATHO, UTO MMEHHO C HUX
ydyacTHeM B TeueHHe MUJIJIHOHOB JieT Ha AHe 00JIOT U 03€p 00pasoBainCh
3aJIeMKN JKEJIe3HBIX ¥ MAapraHIeBhIX PY.

MTak, XeMOCUHTE3 IBNSIETCA BaXKHbIM A1 NPUPOAbI MPOLEeCCoOM MiacTuye-
cKoro obmeHa, ocyulecTnfeTcA 6e3 cBeTa C UCMONb30BaHNEM KUCIOPOZa.

KakoBbl 6a3oBble nMpUHUMNNbI CUHTETNYECKUNX NpoLeccoB B KJ/ieTKax n op-
raHmsmax?

IIJIACTUYECKUM OBMEH, niau ana6oausm (OT rped. anabose —
IOOBEM), — COB0KYNHOCMb NPOUECCO8 CUHME3Ad OP2AHUYECKUX 6eu,ecme,
NPoUCX00AUUX 8 HUBOM C UCNONb308AHUeM IHepzuu. OCHOBHBIMU IIPOIEC-
caMU CHHTEe3a, C KOTOPBIMH BBl O3HAKOMWJINCH, ABJISIOTCA (POTOCHHTES,
XeMocuHTe3, OmocunTes 6enkoB, 6uocunTes JHK u PHK.

i CUHTEeTUYECKUX IIPOIIeCCOB ILIACTHUUYECKOro oOMeHa HYsKHA SHep-
s, TO €CTh HAOJIOAeTCsa ero IHepzo3asucumocms. ABTOTpO(dHBIE opra-
HU3MBI OCYII[ECTBJIAIOT OMOCUHTE3 M3 HEOPTaHWYECKUX BEIIECTB (BOABLI U
CO,), ucnonwaysa sHepruio csera (GOTOABTOTPODHI) UM IHEPTUIO OKUCIIU-
TeJbHO-BOCCTAHOBUTENBHBIX peaknuil (xemoaBTOoTpodbl). ['eTeporpodHbIe
OPraHU3MBI OCYIIECTBJIAIT CUHTE3 COOCTBEHHBIX OPTAHUUYECKUX BEIIIECTB,
HCIIOJIB3YST TOTOBBIE IHUTATeJbHbIE BeIlleCTBa KaK HCTOUYHUK IIPOCTBHIX Op-
TaHWUYEeCKUX COeAMHEHWU u sHepruu. I[losToMy IIacTUUYecKuil oOMeH B3a-
MMOCBA3aH C BHEPreTMUYEeCKUM OOMEHOM, IIOCKOJIBKY JAJIS CHUHTE3a HYMKHBI
SHEPTUA M MPOCThIE MOJIEKYJIBI, 00pasyloIinecs B peakusax pacunaga. Ho B
JIIO00M cJIyuae 9HEeprus, KOTopas NCIOJb3YeTCsS MJIA MPOIEeCCOB IIacTuye-
CKoro o0MeHa, ABJseTcA XuMuueckou sneprueit AT®.

Bce KuBble oprammaMbl TPeOYIOT OIPeNeIéHHBIX BeI[eCTB U SHEPTUU
AT® nmna cunmesa coOCmMEEeHHbLX OP2AHUYECKUX 8eulecmE. DTOT TIPUHITHUII
ABJIAETCA JKM3HEHHO BAYKHBIM [JIA KJETKH, IIOCKOJBLKY COOCTBEHHBIE Op-
ramryecKue MOJIEKYJbI He BBI3BIBAIOT MMMYHHBIX PEaKIIUi OTTOPIKEeHUd,
UMeIOT OTIpeNeIEHHOe 3HAUeHNe B KMU3HENeATEeTLHOCTH, B3aUMOCBA3aHbBI C
IPYyruMHu MoOJeKyJsaMu. Bce 9T0 00yCJIOBIMBAET T€HETUUECKYIO OIIPEIesIEH-
HOCTB TIOJABJISIOIEro OOJBITMHCTBA PeaKkuii OMocuHTesa.

s mpoIleccoB MIacTUYECKOTO oOMeHa XapaKTepHa 3MmanHoCmb, UTO
00BACHAETCA YCJIOMKHEHMEM NPOAYKTOB UM WCIIOJb30BaHMEM 0€30IIaCHOTO
KoJimuecTBa sHepruu. Tak, mporecchl GoTOCHHTE3a IPOXOAAT B CBETOBOM U
TeMHOBOI1 (hasax, mporeccamMu OMOCUHTe3a OEIKOB ABIAIOTCA TPAHCKPUII-
VA U TPAHCJIAIMA.

B mporieccax miacTuuecKoro o0MeHa y4acTBYIOT IIOUTH BCe KOMIIOHEHTHI
KJIEeTKH, HO CJOKHBIE aHA00JIUUYECKUe TPOIeCCHl MTPOUCXOAAT IPU YUACTUU
CIIENAIN3UPOBAHHBIX KJIETOYHBIX CTPYKTYD. Tak, GOTOCHHTES Yy PACTEHUH
MIPOUCXOIUT B XJOPOILIacTaX, CHHTe3 0eJIKOB — Ha pubocoMax, OMOCHUHTE3
JAunuAoB — B mucrtepHax riaanakoit OIIC. IIporecchl GMOCHMHTE3a MOTYT
MTPOXOAUTH U B IIUTOILIaA3Me, HO TOJHKO IIPU ONPENeSEHHBIX YCIOBUAX.

WNTaK, 6a3oBbIMUK npuHUMnamm aHabon3mMa ABNsTCA SHEPro3aBNCMMOCTD,
ncnonb3oBaHue ATO, HanpaB€HHOCTb Ha CUHTE3 CO6CTBEHHbIX
OpraHM4yecKknx BewecTB N 3TAaNHOCTb MPOXOXKAEHUA.

§ 21. XemocuHTes. MOTOK BeLLecTs, SHeprum 1 MHGOPMaLIMK U3 KNeTKM
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Kak nponcxopaaT BbigeneHne n nepexop BewecTs U3 Knetkin?

JKusHeneaTeIbHOCTh KJIETOK COIMPOBOMKIAeTCA 00pasoBaHUEM CaMBIX
pasHooOpas3HbIX BelecTB. Tak, Mo 3aBepIIeHNN OblXAHUSA 00Pa3yIOTCSI KO-
HeuHble NPoAyKTH okuciaenus CO,, H,0, H,0,, NH,, npu doroasropop-
HOM NUTAHUU BBHIJEJIAETCA MOJEKYJISPHBIN KUCIOPOI, OIS BHEKJIETOUHOTO
MUIleBapeHusA CEeKPeTUPYIOTCA Hapy:Ky ¢depMmeHTH. [asa momaBieHUA
JKUBHeAesATeJbHOCTY APYTUX KJIEeTOK OaKTepHabHbIEe NI I'PUOHBIE KJIETKHI
BBIIEJIAIOT aHTUOMOTUK Y, IIPYU ABUKEHNH KJIETOK YCUJINBAeTCA TEILIO0Tjavua
u ap. BonesnerBopubie 6axTepuu Helicobacter pylori nconb3yeT CUCTEMY
CeKpelni, YTOObI BIPBICHYTH CIIeINAaNbHbIN 010K B SIIUTEJIHNAJIbHbIE KJIET-
KU JKeJayaKa.

PasmooOpasue croco00B UM BEIECTB, BBIAEJAEMBIX KJETKaMi, 00be-
IVHEHO B TPHU THUIIA BbIJeJeHUsA: 1) 9KCKpelus BelecTB; 2) CeKperus
BEIECTB; 3) BHYTPUKJIETOUHOE BBIIEJIEHUE.

JIxckpeyua (0T 1aT. excretio — BblJieJIeHIIe) — COBOKYIIHOCTh IIPOIIECCOB,
HaAMpaBJIEHHBIX HAa BBLIBOJ HEMCIIOJb30BAHHBLIX IIPOAYKTOB 00OMEHA BeIeCTB
¥ 9HEPruu, a TaKKe UYsKEePOAHBIX M BPEeIHBIX MJA KJETKH BEINecTB. ITHU
CcOeIUHEeHUA MOTYT BBIAEISATHCA KAaK B HeM3MEeHeHHOM Buie (Hampumep,
CO,, H,0), Tak u mocje 3HAUMTEIbHBIX IIPeoOpasoBaHUi (Hampumep, pac-
IenJieHre MePOKCHUIAa BOAOPOAa, MPeodpasoBaHUA aMMUaKa B MOUYEBUHY).
BrIBemeHMe OCYIIECTBIIAIOT OPTaHe/JIbl KJIETOK WU OPTaHbI BHIAEJICHUS Y
MHOTOKJIETOUHBIX OPTaHU3MOB.

Cexpeyusn (ot yat. secretio — oTHeseHHe) — IpoIlecchl 00PAa30BaHUSA U
BBIJIeJIEHUS KJIETKOHN BeIeCTB-CEeKPeTOB. B 4aCTHOCTM KJIETKAMU CEKPEeTH-
pYIOTCS pasjuuHble CUTHAJIbHBIE MOJIEKYJbI, aHTUOMOTUYECKME BeIllecTBa
[IJIS 3aIIUTHLI OT MTATOTEHOB WM KOHKYPEHTOB, 9K30(hepPMEHTHI AJIS MUIIeBa-
peHus, MUTATEJNbHBIE BelllecTBa U T. I. KieTouHas cekpelusa xapakTepHa
IS BCEX JKUBBIX KJIETOK.

CB0e0o6pasHbIM CIIOCOOOM BBIJIENIEHUS ABJIAIOTCA 6HYMPUKLIEMOLHOE Gbl-
Odenenue 1 M30JIANUA IEPEBEIEHHBIX B TPYIHOPACTBOPUMYIO (DOPMY HTPOAYK-
TOB oOMeHa (HaAIpuMep, B yPaTHBIX KJETKaX HACEKOMBIX OTKJIAIbIBAeTCS
MoueBasg KUCJIOTa, B XJOPATOTeHHBIX KJETKaX MOMKIEeBBIX UepBell OTKJa-
IbIBaeTCA TYaHWH WJIW MoueBasA Kucjora). OpranndyecKue KUCJIOTHI, KOTO-
pble MOT'YT HAaHECTH Bpel KJETKe, B OCHOBHOM CBS3bIBAIOTCA C KATHOHAMU U
OTKJIQBIBAIOTCS B BUJle KPUCTAJINYECKNX BKJIOUEHUHN B IMTOILIa3Me.

Ilepexon BelecTB M3 KJIETOK OCYIIECTBJISAETCA MyTEM muddysuu uepes
KJIETOUHBIE IIOPEI, 00IeruéHHoi nud)Gy3un ¢ IOMOIIbI0 6€JIKOB-IIEPEeHOCUN-
KOB, IIyTEM SK30IIUTO3a. BaKHYIO POJIb B BHIAEJEHUU BELIIOJHSIOT BE3UKY-
JIBI. TO OTHOCUTENIHLHO HeOGOJIbINNe KIETOUHbIE OPTaHe b, OTAEJEHHEIE OT
IUTO30JIA JUIUIHON MeMOpaHOi. Ecin y Be3MKyJIBI OOUH CJIOH JUIHIOB,
OHa HAa3bLIBAETCS OIHOJAMEJISPHOM, ecju O0OJbIlle — MHOTOJaMeJsPHOIL.
Besukysna ciay:uT I XpaHeHWs, TPAHCIOPTUPOBAHUA U NepepadboTKu
MIUATATEeJIbHBLIX BEIleCTB, MIPOAYKTOB U OTXOI0B KJIETKH.

WTak, 3HaueHve BbigeneHnA 3aKno4aeTca B NoaAepKaHuM romeoctasa
KNeTKW, 3alMTe OpraHessl 1 BaXKHbiX BELLeCTB OT BPeJHOro BO3AeNCTBUA
OMacHbIX BELECTB MW KNIETOK, KOMMYHMKALMKN C APYTUMIU KIeTKamu,
obecneueHnn perynaummn GyHKUMNA.



4@, AEATEJIbHOCTb

3aAaH|/|e Ha conocTtaBJieHne

CpaBHHUTEe XeMOCUHTE3 U (DOTOCUHTE3 U CHOPMYJIUPYHTE BHIBOL O CXOJ-
CTBe M Pa3JIUYUU 3TUX IPOIECCOB ILIACTUUYECKOTO O0OMeHa.
CPABHUTEJIbHAA XAPAKTEPUCTUKA XEMO- 1 DOTOCUHTE3A

MpusHak ®doTocnHTE3 XemocuHTes

MecTo B Knetke

Tvin nuTaHnA

NcTouHMK sHeprum

McxopHble BewecTBa

KoHeuHble BelecTBa

Hanunuue xnopodunna

WcTouHuK Bogopoaa

WcTouHuK yrnepoga
Bbuonorus + dkonorus

ITewsepa Mosuns — memiepa Ha Teppuropum Py-
MBIHIY, U3BECTHAsS CBOEH YHUKAJIHLHOM SKOCHCTEMOI.
JKusHb B melepe pasBUBaJOCh OTJEJIBHO OT BHEIITHETO
MHUpa Ha TPOTAKEHUU 5,5 MJIH JIeT, U ero OCHOBOMH
ABIsAeTcA xeMocuHTes. Ileny mUTaHUA OCHOBBLIBAIOTCS
Ha XeMOCHHTe3e MeTaHo- 1 cepobakTepuii. UuTepecHo,
KaKMe SKOJOTWUEeCKHEe YCJIOBUS IIeIephl SABISIOTCS
0JIaTONPUATHBIMU AJIS XeMOCUHTE3a?

OTHOLWUEHUE MKutenun newepsl
Moswuns

X ﬁ Buonorua + Skonorus

WccrmemoBaTesn mu3 OpUTAHCKOTO Y HUBEPCUTETA
Jlad60po 00HADPYIKUIN, UTO POCAHKA KPY2A0AUCMHASR
(Drosera rotundifolia) — xwuiiiHoe pacTeHmne, KOTOpoe
CTAaHOBUTCSA BereTapuaHIlEM B pe3yJibTaTe 3arpAa3HeHus
OKpYsKaloIeil cpebl, BHI3SBAHHOTO IEATEeTHLHOCTHIO Ue-
JoBeka. Jle0o B TOM, UTO yBeJIMUeHUe YPOBHS as30oTa B
TIOYBE B pPesyjIbTaTe C:KUTAHUA YIJIs 03HAUAeT, UTO pac-
TeHUI0 OOJIbIIIe He HYKHO JOBUTH HACEKOMBIX JIS IOJYyUEHUS BaKHEHIINX
MMUTaATeJbHBIX BEIeCTB, HEOOXOAUMBIX IJIs BBIXKMBAHUA. A KaK U3MEHUTCS
ILJIACTUYECKUI OOMEH POCSHKU B CBSI3U C M3MEHEHHEM €€ MUTaHUS?

. PE3VIJIbTAT

o

§ 21. XemocuHTes. MOTOK BeLLecTs, SHeprum 1 MHGOPMaLIMK U3 KNeTKM

OueHKa 3apaHua ANA CaMOKOHTpoOnA
1. Yto Takoe xemocuHTe3? 2. MpuBeaute Npumepbl XeMOaBTOTPOGHbIX OPraHM3MOB.
1-6 3. YTo Takoe nnactuyeckuin oomen? 4. HazoBute 0OCHOBHbIE CUHTETUYECKKE NpoLec-
Cbl KNIeTOK U OpraHmn3moB. 5. YTo Takoe aKcKpeuus KneTok? 6. YTto Takoe cekpeuus
KneTok?
7_9 7. KakoBbl 0CO6eHHOCTM XeMoCcUHTe3a? 8. Kakne 6a30Bble MPUHLMMNbI CUHTETUYECKIMX
NPOLIECCOB B KfIeTKax 1 opraHnsmax? 9. Kak nponcxogmnt NOTOK BELLECTB N3 KNeTKn?
10-12 10. CpaBHUTe npouecchl GOTOCKMHTE3a U XeMOCUTHe3a. YTo obLero n pasnmMyHoro
mMexay $oTo- 1 XeMoCUHTe30M? 91
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0606weHne Tembi 3. TIPUHLUMNDI
OYHKUMNOHNPOBAHUA KJIETKA

KJETKA (ot nar. cellula — siueitka) — aJaemMeHmMapHas OMKPbLMAsL
0uosozuyeckas cucmema C COOCMBEHHbLM Memaboau3mMom U npouecca-
MU HU3HeDesmeNbHOCMU, KOMOopbvle OCYULeCMBALIOMCS 80 83AUMOCEA3U
¢ oxpyixcaoweil cpedoii. OCHOBHBIMU HIPUHIUIIAMY KU3HEAEATEIHHOCTU
KJIETKU SBJAITCA OTKPBLITOCTH, YIOPAJOUYEHHOCTh, B3AMMOCBS3L C BHEIII-
Hell cpefioil, CTPYKTYPHO-PYHKIIMOHAIBHAS I[eJIOCTHOCTD (mabi. 4).

Ta6nuua 4. OTAEJIbHBIE MPOLIECCHI XXU3HEAEATENIbHOCTU KNETKU

YyacTtne KnetouHbIX

BaHNe BeLecTB

HasBanne 3HavyeHune
CTPYKTYP
I. MocTynneHue BewwecTs, 3Heprun  UHGopMaLnn B KNeTKy

MocTynneHve NuTaTeNnbHbIX BELLECTB KnetouHaa membpaHa,
MuTtaHne (aBTOTPOOHOE, reTepoTpodHoe XnoponnacTbl

N MUKCOTPOGdHOE)
[lbixaHue Moctynnenna O, n yganenuna CO, KneTouHas membpaHa,

(aHaspobHoe 1 a3pobHoe apixaHue) rmanonnasma, MUTOXOHAPUMN

PacwenneHue nytém rugponusa nnta- Jlnzocombl, nuileBapuTenb-
MuieBapeHre | TeNbHbIX BELECTB A0 Masibix GIOMONEKYN | Hble BaKyonu

(BHe- 1 BHYTPUKNETOUYHOE)

MocTynneHue n nepemellyeHne B KneTke KneTouHas membpaHa,
TpaHcnopTtupo-

BeLlecTB, SHeprmn (naccnBHoe
N aKTUBHOE TpaHCI'IOpTVIpOBaHVIe)

untonnasma

Pasgpaxuntenb- | BocnpuaTtune Bo3aencTsui cpepbl PeuenTtopbl nnasmatnyeckon
HOCTb (ymTOpeuenumn) MemObpaHbI
Il. BHyTpuKneTouHble Npeo6pa3oBaHIs BEWECTB, SHeprun n nHpopmauum,
unm metabonnsm

PaclienneHme cnoXHbIx BewecTB Ha Npo- | Lutosonb, mutoxoHapum

CTble C BbICBOGOXAEHMEM 3Hepruun (rnu-
KaTtabonusm

KONu3, NNMNonu3, NpoTeonuns, 6poxeHue,

KNCNOPOAHOE OKMCIIeHN e)

CUHTE3 CJIOXKHBIX BELWECTB M3 NpocTbiX ¢ | Pubocombl, 3IMC, Komnnekc
AHabonusm ncnonb3oBaHWeM 3Heprun (dpoTocuHTes, | fonbaku

XEMOCUHTE3, BUOCMHTE3 6eNKOB, TMMUAOB)

11l. Mepexopn BewecTB, SHePrun N NHGopMaL I N3 KNeTKn

YnaneHue n3 KNeTkn nnv n3onauua B Knet- | MNnasmatnyeckaa membpaHa,
JKcKpeumna Ke M36bITOUHbIX, YyXXepoAHbIX, Hencnonb- | MNC, 3KCKpeTopHble My3blpb-

30BaHHbIX BellecTs Kn
CekpeLys BblgeneHve BelyecTB-ceKpeToB AfA B3au- | [nasmatuueckasa MembpaHa,

P MOAENCTBUA CO Cpeaomn 3lMC, ceKpeTopHble Ny3blpbKY

Mepexop MHGopMaLmKn 13 KNeTKK Ans B3a- | benkn nnasmatnyeckont membpa-

KommyHmKauuma Pexop nHpopmay A P

MMOLENCTBNA CO Cpeaon

Hbl, MEXXKJTETOYHbIE KOHTAKTbI

JKusHemeATeIbHOCT KJIETOK KaK OMOJIOTMYECKOH CHUCTEMBI 00ecIieuu-
BAeTCA COBOKYITHOCTHIO B3aVMMOCBSIBAHHBIX VIIOPAJOYEHHBIX BO BPEMEHU U
IIPOCTPAHCTBE IIPOIIECCOB, OCYIIECTBJAEMBIX ONPENEJIEHHBIMU KJIETOUHBIMU
CTPYKTYpaMU. ITH IIPOILIECCHI JKUBHEAEATEILHOCTHA OPTaHU3YIOT HEIIPEPHIBHBIHN
TIOTOK BEIIECTB, 9HEPTUU U MHGMOPMAIINU B KJIETKY, B KJIETKEe U U3 KJIETKU.
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TecT-npumenenue 3. MPUHLMMbI %
OYHKUMOHUPOBAHUA KNIETOK
Ilepen Bamu HelipoH. IIpumeHuTe cBOU
3HAHUSA U C IOMOIIHI0 OTBETOB Ha TECTOBLIE 3a-
JaHUs 0XapaKTepUsyHTe JKU3HEINeATEJIbHOCTD
HEPBHOU KJIETKH. HanpasneHue umnynbca
. 3apaHuA c ogHUM NPaBWIbHbIM OTBETOM
1. KakoB TUN NUTaHWA y HellpoHa?

A aBToTpOodHOE b retepoTpodHoe B MukcotpodHoe
2. Kakue manble 6riomoneKynbl ABNAETCA OCHOBHBIM MCTOYHUKOM SHEPTUW ANA HelpoHa?

A rnoko3a B XnpHble Kncnotbl B amvHoKucnoTol I HykneoTugbl
3. Kak Ha3blBaloTcA 06pa3oBaHUA HENPOHOB AN KOMMYHUKALMU C APYTMMW HEPBHbIMU

Knetkammu?

A pecmocombl b nnasmopgecmbl B cuHancol I aKCOHbI
4, KakoB OCHOBHOW NyTb paclyenieHna opraHNyecKkmx BeLlecTB y HelpoHa?

A rngponus rnKo3bl B rnukonus

b 6poxeHune I aspobHoe paclenneHune
5. Kakue cTpyKTypbl TPaHCMOPTUPYIOT CUFHaMbl OT Tefla HePOHa K MblLULI@M UK HENPO-

Ham?

A cuHancol B peHpputol

b aKkcoHbl I muenuHoBas 060n0YKa
6. B kakoi popme 3Heprum nepefatoTcA HeEPBHbIE CUTHaMbl MO HEMPOHHbIM CeTAM?

A xummnyeckom B mexaHunueckomn B snektpuueckon [ csetoBOM
7. YT0 ABNAETCA KOHEYHbIMV NPOAYKTaMU OKUCIIEHWA FHOKO3bl B HEMPOHax?

A NH; CO, H,0 B MmoueBas Kucnota

b CO, H,O I nupoBmnHOrpagHasa KMcioTa
8. Ha3zosuTe coejuHeHus, obpasylolmecs HelpoHamuy runoTanamyca.

A aHTUOWOTMKM b ¢uToropmoHbl B HeliporopmoHol I rncToropmoHsl
9. Kakasa KneTouHasa CTpyKTypa TpaHCMopTUpYyeT BelecTsa BHYTPU HellpoHa?

A 3MC b komnnekclonbgxu B umtockener I pubocombl
10. [ge B HEMPOHAX MPOUCXOLAT OCHOBHbIE KaTabonnyeckre npoueccsi?

A B nnactnpgax B B umnctepHax IMC

b Ha pnbocomax I B MMTOXOHAPUAX
ll. 3apaHue Ha ycTaHOBNEHUE COOTBETCTBMA
11. YcTaHOBUTE COOTBETCTBME MEXIY NPOoLeccamu XKU3He[eATeIbHOCTU HENPOHOB 1 Kre-

TOYHbIMU CTPYKTYpPaMU.

1 aspobHoe paclennexne A pubocombl

2 cuHTe3 6enkos b nna3manema

3 reHepauuA HEPBHbIX MMYNbCOB B rpaHynapHas 3MC

4 o6pa3oBaHuWe HelipoCeKPeToB I muToxoHapun
lll. 3apaHue Ha BbI6GOP NpaBUIbHOI KOM6GMHALM OTBETOB
12. Bbibepute npusHaku, xapakTepusyoLme MexXHeNPOHHbIA KOHTaKT.

A BewectBa, b O6pa3oBaHusA, KoTopble B O6pa3oBaHuis, NpUHUMato-
nepeparoLime crHan  BbICBOOOXJAIOT BelecTBa  LMe BellecTBa
HelpPOropMOHbI 1 ny3bIpbK1-BE3NKYNbI 1 3¢ dexTopbl
HelipomMemMaTopbl 2 MUTOXOHAPUK 2 peuenTopsl
ankanoungpl 3 pubocombl 3 Henpodubpunbl
dvToHUMABI 4 tenbua Hucena 4 mepmatopbl i

CaMOKOHTPOSIb 3HaHWIM

HWN=
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Tema 4. COXPAHEHUE N PEANTU3ALUA
HACNEACTBEHHON MHOOPMALINNA

leHbl nposisnalom ceoé delicmeue, onpedenasa cuHmes 6es1kos, Ymo Aesssemcs
0YeHb MOWHbIM CNOCO6OM 8/IUAHUSA HA OKpYXKatowuli Mup.
Puyapo [JokuH3

§22. TEH NEIF0 CTPOEHUE

OCHOBHble NOHATNA N KnioveBble TepmuHbl: EH. CTpyKTypHble reHbl.
PerynaTopHbie reHbl.
Bcnomuute!  Yt0 Takoe Agpo?

HoBocTu Haykun

* Bo BpeMs mccienoBaHUI yUEHbIE 00HAPY-
JKUJIN TeHbI, BJIUAOIINE HA YPOBeHb MHTEJJIEKTA.

* VuéHble OOHAPYIKWJIM TPYIIY TI'€HOB, KOTOPBIE
MO3BOJIAIOT HEKOTOPHIM JIOAAM BBIIVISAETh Ha
10 seT MoJI0K€ CBOEro BO3pacTa.

* VuéHble 00HAPYIKUJIN B OPraHu3Me YeioBeKa I'eHbI,
OTBEUAIoIe 3a PereHepaluio OPprauioB U TKaHeMH.
Yro xe TaKkoe reHbr?

@ :;fm COAEPXXAHUE

i Kak opraHnsoBaHa HacneacTBeHHasA MHpopMaLma B KneTkax?

Kpome mH(pOpMAaIinu, KOTOPYIO KJIETKA IMOJyYaeT U3 CPedbl, Y Heé ecTh
coOcTBeHHAsd BHYTPEeHHAA HacJjeqcTBeHHasa mHpopMmarusa. KieTka eé moiy-
Yujia OT MAaTEPUHCKON KJIETKU, M OHA 3aKOAMPOBaHAa B BUME OIIPEIEJIEHHON
TOCJIeOBATETBHOCTA HYKJIEOTUAOB B reHax (uJa. 51).

I'EH (or rpeu. zeHoc — PO, MPOUCXOKIeHWME) — amo yyacmox JJHK,
colepxcaluilt UHGOPMAUUIO 0 NePBUYHOLL cCMpPYKmMype MoaeKYibl OenlKa U
PHEK u onpedensiouwuii 803MOMCHOCTMY e
passumus npusnaxa. Kapue riasa de- Q Vi
JIOBEKa, ToJy0oil I[BeT KPOBU KaJbMa- . ' \ ’
pa, TOJICTBII cTBOJ 6aob6abda, AJOBUTOCTD ’ , J -HAF_JO
MyXO0MOpa 3eJIEHOT0 — BCE 9TO OIpeIeIs- 6;;”‘"‘ e h S 1 |
eTcs CBOMICTBaMHU 3aKOAMPOBAHHBIX 0eJI- i "'Y b g

A’xpomocom'a .

KOB, CUHTE3UPYEMBIX B KJIETKaX.

IIpencraBienue o reHe Kak O Ha- .
CIIeICTBEHHOM (PAKTOpEe CYIIeCTBEeHHO ﬁﬂ.{f&
MEHAJNCh U JIOIOJIHAINChL. B 1865 r. 2 T
I. Menzens nOKasal CyIIeCTBOBAHUE Wn. 51. YpoBHU opraHu3auun Hacnea-
HACJIe[ICTBEHHBIX  «BaJAaTKOB», KOTO-  (rpenHoil MHbOPMALMN (AAPO — XPOMO-
prle matckuii reHetuk B. HozanceHn B coma - reH — 1HK)




1909 r. masBaya remamu. B mepBoii Tpetu XX B.
Osarozaps TeHEeTUYECKUM WCCIETOBAHUAM JPO30-
¢un T.X. Mopean ycTaHOBHWJ, YTO TeHBI JuHeH-
HO pPAacCIIOJIOMKeHBI B XPOMOCOMAaX fAApa, OHU MOTYT
MOABEePraThCsa MyTalluAM, U IPHU IIepegade oT POaU- 2
Tejell K MOTOMKaM IPOMCXOMUT UX Iepepacipeje- J
\ e
L ]
L]
-_—

JeHue — peKoMOumHanusa (ua. 52).

B mauase 40-x rogos XX B. uccjegoBaHue rpuda
Helipocmopsl (Neurospora crassa) mos3Boauao cop-
MyJIHpOBaTh IOHATHE O TeHaxX Kak yuactkax [THEK,
a otkpeiTue [I:x. Yorconom u ®@. Kpukom npocTpan- Wn. 52. ipozoduna
crBeHHoi crpykTypel IHK B 1953 r. mano maua-  ¢$pykrosas (1) u Heitpo-
70 GYPHOMY DAa3BUTHIO MONeKYRApPHOU Guonozuu  CNoparycras (2) - mo-
zena. Bcrope GbLIM OTKDBITHI CIOCOGBI BamMCH Tre- — AC'PHDIE Opranusmel

o ANA reHeTn4yecknx
Hetumueckoii nuadopmaruu (P. B. Xomau, I'. I'. Kopa- MCCnenoBaHMi
Ha, M. B. Hupenbepr) u MexaHuU3MbI €€ COXPaHEeHUA
u peanusanuu (C. Ouoa, A. Kopubepr). B manbueiirniem ObLIN KCCJIEL0BA-
HBI OCOOEHHOCTH OpPraHM3aluy TeHeTUUYeCKOTO MaTepuaia ¥ IPOKapuoTOB,
9YKapMOTOB U BUPYCOB, KJIETOUHBLIX OPTraHe/IJI — MUTOXOHAPUI U XJIOPOILIa-
CTOB, MeXaHW3MbI KOHTPOJIA AeATejbHOCcTU TeHOB (P. Hakob6, A. JIbBOB,
K. MoHO), OTKPBITEI MOOUIBHEIE TeHeTHUecKue ajmeMeHThl (B. Mak-Kiamn-
TOK), IIpephIBUCTasA cTPyKTypa renoB (P. Pobeprc, ®. Illapm), paciudpo-
BaHa CTPYKTypa I'eHOMOB DsAJa OPraHU3MOB.

Ve 6Gomee 150 ser yuéHbIe u3y4YalOT TeHbI, CHeJAaHbl HaYYHbIE
OTKDBITUSA, O0BSICHAIIINE CTPYKTYPY, CBOMCTBA, B3aMMOEHCTBHE T'€HOB,
HO TIOMCKY OTBETOB HA BOIPOC «YTO Takoe TeH?» MPOJOJIKAIOTCA.

® \F'r. ™

W1ak, HacnepcTtBeHHasa nHopmauma 3anucaHa Ha [HK B BMae reHoB, reHbl —
B XPOMOCOMaX, XPOMOCOMbl OpraH1U30BaHbl B AfApe, a AApo bnarogaps
3TOW reHeTNnYeCcKon NHPOPMaLI OPraHN3YET KU3HEAEATENbHOCTb KNETKU.

KakoBbl OCHOBHbI€ NOJI0XKeHUA COBPpeMeHHOI Teopun reHa?

Hayunbie 3HaHUA, CDOPMUPOBABIITINECS IIOCJIe MHOTOJIETHUX HCCJIe0Ba-
HUU OCHOB HAacJeICTBEHHOCTH, 0000IIeHLI B BuAe Teopuu reHa. OCHOBHEBIE
MOJIOYKEHUS dTOM TeOPUHU TaKOBHI.

1. Teu 3aHmMaeT OmpemeNéHHLII yduacTOK (JIOKyC) B
xpomMocoMe. XPOMOCOMBI SABJSIOTCS MaTepHaJb-
HBIMY HOCUTEJISIMU HACJIeJCTBEeHHOCTH.

2. Ten — uwactp moseryabsl [JTHK, umeer ompemenéH-
HYIO IIOCJIEJOBATEJIbHOCTD HYKJIEOTUIOB U SBJIAET-
cAd (PYHKIMOHAJIBHON eIUHUIEH HacJeICTBeHHOMN
napopManunu. KoIndecTBO HYKJIEOTHZOB, BXoZa- VN 53. k. YotcoH -
IIUX B COCTAB PA3JUUYHBIX I'€HOB, PA3JINYHO. OAVH 13 aBTOPOB

3. BuyTpum reHa MOTyT IPOUCXOIUTH PEKOMOUHAUUU OTKPBITMA NPOCTPaH-
(mepepacmpeesieHrie TeHETHUECKOTO MaTepuajia) u chcyze;/:i?)MJ,HK
mymayuu (MI3MeHEeHNI TeHeTUUEeCKOTO MaTepuasia).

4. CyIecTBYIOT CcmMpYyKmypHbvie U pe2ynsimopHbie 2eHbvi. CTPyKTypHBIE
TeHbI KOMUPYIOT CUHTEe3 0eKOB. PeryasaTopHbie TeHbI KOHTPOJIUPYIOT U
HAMPaBJIAOT AeATeJIbHOCTh CTPYKTYPHBIX T€HOB.

§ 22.TeH v ero cTpoeHmne
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5. T'eH HemocpeJCTBEHHO HEe yYaCTBYeT B CHUHTe3e OelKa, OH SBJISAETCA
MaTpurieil 1yig o0pasoBaHuA IIOCPENHUKOB — pasHbix mojerkya PHEK.

6. Pacmomo:xeHMe TPHUIJIETOB M3 HYKJEOTHUAOB B CTPYKTYPHBIX TeHAX
SABJIAETCA TOAXOAAINM (KOJJIWHEAPHBIM) K aMUHOKWCJIOTAM B IIOJIHU-
HeOTUIHOU IIeNN, KOTUPYEMbIll JaHHBIM I'eHOM.

7. Monerynsl [[HK cmocoOHBI K penapauyuu, Io3TOMY He BCe IIOBPEXK.e-
HUS TeHa IPUBOIAT K MYyTalllu.

8. TemoTHII COCTOUT M3 OTAEJIbHBIX I'€HOB, HO PYHKIIMOHUPYET KaK eINuHOe
mesoe. Ha yHKIINIO reHOB BAMSIOT (aKTOPhl KaK BHYTPEHHeH, Tak u
BHeIITHEeI cpeabl.

WTaK, NoHATME reH ABNAETCA LeHTPanbHbIM AJ1A MONEKYNSAPHOWN 6ronorum
N MONEKYNSAPHOW FeHETVKM — HayK, MO3BONAOWNX NMOHATb
CYTb W3HW Ha MOJIEKY/IAPHOM YPOBHE €€ opraHun3auuu.

KakoBbl ¢pyHKLUNM, cBOIICTBA 1 pa3Hoo6pa3sue reHOB?

Ten Kak emWHUIIA HACJEICTBEHHOCTH o0eclieunBaeT COXpaHeHWe Ha-
cJIefiCTBeHHON WH(pOPMAIIUY, YYACTBYET B peaJusanuyd CaMOYIBOCHUS
uHOPMaIlMd U PEryJdluyd MeTadoJau3Ma B KJeTKe. ITU (PYHKIUU T'eHOB
OTIpeIeIAIOTCA TAKUMHU UX CBOMCTBAMU, KaK:

*  cneyu@guyHocmb — T€H COIEP:KUT HACTEICTBEHHYIO MHMOPMAIIUIO TOJh-
KO 00 ompemeIEHHOM MIPOAYKTE WM PEryJupyeT CUHTe3 TOJHKO OJHOTO
KOHKPETHOro 0eJsIKa;

*  cmabuibHOCMb — Te€HBI CIIOCOOHBI COXPAHATL CBOMCTBEHHEIN MM IIOPS-
IIOK PaCIIOJIOKEHUS HYKJIEOTUIOB;

*  1a0usbHOCMb — TeHbI CIIOCOOHBLI K M3MEHEHUAM M MOTYT MYTHPOBATD;

*  g3aumoldeiicmaeue z2eH08 — T'eHBbI CIIOCOOHBI BJUATH APYT HA Apyra Ipu
yuyacTuu OEJIKOB, ABJIAIOIIUXCS IPOAYKTAMH pPealusaluu 3aKOAUPO-
BaHHO¥W B HUX HACJeACTBEHHOU MH(MOPMAIINH;

" MHOMcecmBeHHOe Jdeiicmeue zeH08 — OOWH TeH MOXKEeT BJIHUATH Ha
pa3BUTHE HECKOJbKUX MPU3HAKOB;

*  noaumepHoe Oeiicmeue z2eH08 — HECKOJbKO TE€HOB MOTYT BJIHATH Ha
¢dopMupoBaHUE OJHOTO MPU3HAKA.

ITo pacmosio:KeHUI0 B KJIETKAX BBHIIENAIOT A0epHble 2eHbl U YUMONLA3-
mamuyeckue zeHvl (PacImoJoKeHbl B MUTOXOHAPUAX U XJopoiractax). Ilo
(GYHKIIMOHAJIHPHOMY 3HAUEHUIO T€HBI Pa3lesisaioT Ha CMpYyKmypHvie U pezy-
AAmopHble. PazMephbl PeryasTOPHBIX T'e€HOB, KaK IIPABUJIO, HE3HAUUTEb-
HBI — HECKOJIbKO [EeCATKOB Map HYKJIEOTHUIOB, CTPYKTYPHBIX — COTHU U
THICAYN HYKJeoTunoB. Ilo xapakTepy Kogupymoieil nHOOPMAIUY BBIAEI-
0T Oenok-Koxupyooiiue reabl 1 PHE-Kogupyromue reusl. ITo akTuBHOCTH
pa3anvarnT KOHCTUTYTUBHBIEC 1 HEKOHCTUTYTHUBHBIE I'€HBI. Houcmumymua—
Hble 2eHbl — 3TO TIOCTOAHHO aKTUBHBIE T€HBI, TAK KaK 0eJKM, KOTOPhIe MU
KOIUPYIOTCS, HEOOXOAMMBI [JA TOCTOAHHON KJIETOYHOH IesATeNTbHOCTH.
HexoncmumymueHoie (adanmugHvie) 2eHb. — dTO Te€HBI, KOTOPBLIE CTAHO-
BATCA aKTUBHBIMU, €CJIN 0eJIOK, KOTOPHIN OHUM KOAUPYIOT, HYKeH KJIIeTKe.

Wtak, TEH — 3To LenocTHaa eanHMLA HacNeACTBEHHOrO maTteprana B Buge

yyactka PHK unn OHK, pacnonoxeHHoro B agpe (Hykneouge) unm LumTo-

nnasme, KOAMPYIOLEro NEPBUYHYIO CTPYKTYPY NOAUMNENTUAHOW Lenu uin
monekyn pPHK n TPHK nnn B3amopencTBytoLlero ¢ perynatopHbiM 6efkom.



AEATEJIbHOCTb

3agaHune Ha npyuMeHeHVe 3HaHUI

ComocTaBbTe TpeAJOKeHHbIe
ompefiesieHUA C IOHATUSAMHU, B3a-
TIOJTHUTE TAaOJUYKY OTBETOB W IIO-
JIyUuTe Ha3BaHME TePMUHA, KOTOPHIM O003HAYAIOT IIPOIlECC peau3aluu
HaCJIeICTBEHHON MH(M)OPMAIIUN.

1123 |4 |5|6 7|7 |8|9

1 OyHKUMOHanbHaA efUHMLA HAaCNEeACTBEHHOW MHPOpMaL UK D leH

2 MatepuanbHble HOCUTENN HacNefCTBEHHON NHbopMaLMn E PexkombuHauwua
3 Manble monekynbl, ABAAOLMECA MOHOMEPAMM HYKITIENHOBBIX KACIOT N leHotun

4 lI3meHeHne reHeTnYeckoro matepuana K Xpomocombl

5 MexaHu3mbl ucnpasneHus nospexgeHnn JHK N Mytauua

6 [lepepacnpegeneHvie reHeTUYECKOro Mmatepuana P Penapauus

7 Y4acTOK pacnosioxeHnsa reHa B XpOMOCome C, HykneoTtngbl

8 COBOKYMHOCTb reHOB OpraHn3mMa C, Jlokyc

9 CoOBOKYMHOCTb peakuuMin CUHTe3a 1 pacnaja BelecTs A MeTabonusm

buonorunsa + Noasna

Y mosra Jluaer KocTeHKO B CTUXOTBOpPEHUU
«PaHa mMeqBens» ecTh TaKue CTPOKU:
I'ayxux necoe «npanpaabopuzeHvl»,
awdckozo dyxa daxe He asvl,
HO KAK HU ecmb — cnacubo 8am 3a zeHbl.
ITycmov danvwie cogepuieHcmayemcs Hu3Hb.
BrickaskuTe CBOM CYsKIEHUSA O MPAKTUUYECKOM 3HAUEHUU 3HAHUI O TeHax
B PA3JMYHBIX O00JIACTAX HEeATEJbHOCTH YeIOBEKA.

OTHOLWEHWE

» I
.ﬂ;g Buonorua + Hayka

Brnepsrle HCKyCCTBeHHBIN I'eH CUHTE3UPOBAJ UHINUNCK U
mosteKyaapusIii 6uosor X. I'. Kopana (1922-2011) 81970 r.
9ro O0bln1 reH amanmHOBOM TPHK mposkikeii, cocrosammuii us
77 HyKJIeoTH0B. B mepBBIX ONBITAX OH He IPOABIAN QYHK-
IIMOHAJIBHOM aKTHUBHOCTH. B 1976 r. yuéHomy ynajioch CHUH-
TesupoBaTh r'eH TuposmHoBoii TPHK Kuieunoii maJiouxwu,
KOTOPBIN IIOCJIe BHECEHUA B 0aKTEePUAIBHYIO KIEeTKY (DYHKIIMOHUPOBATI KaK
npupoHbIi. KakoBo HayuHOEe 3HaUeHUE MCKYCCTBEHHOTO CUHTE3a MeHOB?

PE3YJIbTAT

OueHKa 3apgaHuna AnNA CaMOKOHTponA

1. Y70 Takoe reHbl? 2. Kakoe xmmmnyeckoe coeHeHne cogepXut renol? 3. [ge cogep-
1-6 | xaTca reHbl B Knetkax? 4. HazoBute Tnbl reHoB. 5. Ha3oBrTe OCHOBHble GyHKLUN
reHoB. 6. Ha3oBUTe OCHOBHbIE CBONCTBA EHOB.

7. Kak opraHu3oBaHa HacnefACTBEHHas MHPopmaLma B Knetkax? 8. KakoBbl OCHOB-
7 -9 | Hble NONOXeHNA COBpeMEHHON Teopuu reHa? 9. OnuwmnTe GyHKLMK, CBOWCTBA U pas-
HOObOpasue reHoB.

10-12 | 10. Kakoe Hay4HOe 1 NpaKTMYeCcKoe 3HaYeHre UMEIOT NCCefOoBaHNA reHoB?

§ 22.TeH v ero cTpoeHmne
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Om mez2aeenuko20 cuHe20 Kuma 00 MUuKpockonu4eckoli 6akmepuu u cy6mMukpo-
cKonu4ecKoz0 eupyca - y 8cex UH¢hopmayus 3aKooUpoB8aHa 8 Ux 2eHome.
OcHogbl cucmemHoU buosnozuu

§ 23. TEHOM INPO- U 3YKAPUOTOB

OCHOBHbIe MOHATNA 1N KnoyeBble TepmuHbl: FTEHOM. OnepoH. DK30HbI.
UHTpOHDI.
BcnomHute!  Yto Takoe reHbl?

HoBocTu Hayku

Uccnenysa remom 6axrtepuu Mycoplasma mycoides, yuéHbie obOHa-
pyxuau 901 reH, 13 KOTOPHIX MOJE3HLIMU, II0 UX MHEHUIO, SIBJISAETCS JUIIh
473. 9TO0 HaMMeHbIIIee M3BECTHOE HEeOOXOAMMOe KOJIMUYECTBO OJIs BBIMOJIHE-
HUS KJETKOHM BCeX JKU3HEHHO BaXKHBIX (GyHKIUHE. CKOHCTPYHMPOBAB TeHOM U
nckyccrsenunyio OaxTepuio JCVI-syn3.0, He comepskamuxX HH OJHOTO JIMIII-
HEero reHa, yuéHble OOHaApy:Kujau, uTo 6e3 «m30bITounoit [THK» Kierka He
cmocoOHa »KuTh. Kak BbI AymMaere, mouemy?

. ;ﬁ COMEPKAHME

R Kak opraHnsoBaH reHOmM opraHu3moB?

I'EHOM - cosokynHocmb HAcCAeOCMEEHHOU UHDOPMAUUU 8 KIeMmKAxX
opzaHu3ma onpedenénnozo suda. I'eHoMm 00BLeIUHSET OCHOBHBIE KOMIIO-
HEHTBHI, KOTOPLIMHU SABJAIOTCS CTPYKTYPHBIE M PETyJsSTOPHbIE Te€Hbl U He-
dyaKIIMOHANBbHBIE (HeKoxupylomiue) mocienoBaresbHocT [[HK. I'emomsbl
KJeTOUHBIX opraHumamoB coctoaT ud JIHK, um TonbKO oTmenbHasi rpyimmia
BUPYCOB mMeeT reHoMbl, cocrosiiue u3 PHK. Pasmen 6uomoruu, usydaro-
LUl TeHOMEBI, HA3bIBAETCSA 2eHOMUKO .

HacnencrBennass wmHOPMAIMA KJIETOK CONEPIKHUTCA HE TOJBKO B
HYKJeouje U sApe, HO M B CTPYKTypax IIUTOIJIA3MBI. Y IIPOKAPUOTOB —
aTO TIasMuabl (Manbie Mosekyasl [JHK B muromiasme), B KJIeTKaX dyKa-
PUOTOB — MUTOXOHIPHUU U XJIOPOILIACTHI, mMeloinue cobctBeHHble [[THEK.
ITosToMy B KJeTKax 9yKapHOTOB KpoMe SAAePHOTO MeHOMAa PasIudaroT erné
MUTOXOHIPUATIBHBIN U MJIACTUIHBINA TeHOMBI.

Pasmep reHoma mMeeT TEHAEHIIMIO K YBEJIWUYEHUIO TIO0 Mepe YCJIOKHe-
HUS opraHusMoB. Tak, reHOM KUIIIEUHOM MaJIOYKM HacuuTbiBaeTr 4,6 MJIH,
reaoMm aposoduabl — 130 MiaH, a reHOM uYejgoBeKa — 3,2 MJpPA Hap HY-
KJIEOTUI0B. ¥YBeJIMUeHNe PAa3MePOB MeHOMAa COIPOBOKIAETCA YBEINUYECHUIEM
KOJIMUeCcTBa reHoB. TaK, B KUIIEUHOHN MAJOUKe CTPYKTYPHBIX T'€HOB OKOJIO
1000, y aposoduast — 1o 10 Teicsay, a y yeaoBe-
kKa — 20 — 25 teicau. OgHako (paKThl YKA3LIBAIOT
Ha TO, YTO pasMep I'eHOMAa He BCEerja COOTBET-
CTBYeT 9BOJIIOIIMOHHOIN CJIOMKHOCTH OpTaHM3Ma.
Tak, KpymHeHIIWi reHOM OOHApy:KeH y pac-
TeHuA BopoHuiu ria3 (Paris japonica). B HEM
149 mupn nap HykJgeotunos (usz. 54). o atoro
OTKDBITUA KPYITHEHIIIUM CUMUTAJICS TE€HOM IBO-
SAKOABIMIAIIEH pBIOBI TIpoTonTepyc (Protopterus

o Wn. 54. BopoHuin rnas — pacTte-
aethiopicus) — 130 mupx map HYKJIEOTHIOB. HUEe C HaUBOMbLIMM FEHOMOM



Kpome Toro, ycraHoBJI€HO, YTO T€HOM COCTOUT M3 IIOCIEH0BATEILHOCTEMH
HYKJIEOTUAOB, OTJIMYAIOIINXCS CBOEH YHUKAJbHOCTHIO. PasjimuaioT yHU-
KaJIbHbIe (IIpelcTaBJieHbl B TeHOME B €JMHCTBEHHOM 9K3eMILIAPE UJIN B He-
CKOJIBKMX KOIMAX) ¥ IIOBTOPSIOIIMECs (BCTPEUAIOTCA COTHU U ThICAUYM Pas, a
TaK HasbiBaeMble caresuTHbie JHK — no 10 MuH pas) mocaeqoBaTeIbHOCTH.

WccnemoBanme pasinuHBIX KJIETOK M OPraHH3MOB IIOKAa3aJio, UTO 0OJIb-
IIYI0 YacTh I'€HOMAa COCTaBJIAeT H30BITOUHAS, MIM He(PYHKIMOHAJLHA,
OHK, me comepskainaa mH(poOpMAINUM O cuHTe3e 0egKoB. Tak, B Kuiieu-
Ho¥ mamouke moas Takoit [THK cocrasmser 15— 20 %, y aposoduasl —
90 - 95 %, a y uenoBeka — 1o 95 — 98 % . KaxoBo ke snauenue stoii [[HK
B remome? OKasasioch, UTO OHA BBIMOJHAET BAXKHYIO PEryJIATOPHYIO (PYHK-
[[HI0: MMEeT IIOCJIeI0BATeIbHOCTH HYKJICOTHUIOB [AJIs OpPraHM3alluy Havaja
cuure3a PHK, 3aIuThl KOHEUHBIX YYACTKOB XPOMOCOM, IPABUJIBHOI'O pac-
IIpeaeeHns XPOMOCOM IIPH AeJeHUU KJIeTOK U T. [I.

WN1ak, reHom obpa3oBaH GyHKLNOHANbHbIMU
1 HedyHKUMOHaNbHbIMK nocnepoBatenibHocTAMU OHK n PHK,
OCYLLECTBAALWMMN CTPYKTYPHYIO U PErynaTopHYo GyHKLMK.

KakoBbl 0c0O6eHHOCTV OpraHu3aLum reHoB NPoKapnoToB?
Y mpokapmoTOB IeHETUYECKHUH MaTe-
puajg u“MeeT ONEPOHHYIO OpPraHU3aIuIo.
KoHmenmnuio omepoHa TPEIJOKUIN B
1961 r. dpanmnysckue yuéusle Ppancya
HKaxoo n HMax MoHno, 32 UTO TIOJTYUUIN
HobGenesckyio nmpemuio (1965).

Omnepox (ot Jyat. operor — paboraiw) —
(PYHKYUOHAAbHAS e0UHUUA OpP2AHU3A-
yuu eeHoma npoxkapuomos. B cocraB
OIlepoHa BXOAAT OAWH WJIN HECKOJIbKO
CMPYKMYPHBLX 2€HO06. ITU TEeHBHI OTBe-
YaloT 3a CUHTE3 0eJIKOB, BOBJIEUEHHBIX B ONHY IIEIIOUKY OMOXMMUUYECKUX
npespaitenuii (usn. 56). Tak, JTaKTO3HBIN OIMEPOH KUIITEUHOIN ITAJOUYKU CO-
IEePyKUT HACJEACTBEHHYI0 MHMOPMAIINMIO O TPEX OeJIKax, yYacTBYIOIIUX B
TIOTJIOIIEHUY ¥ PACIIEIJIeHUN JaKTOo3bl. CTPYKTYpPHBIE T€HBI IIPOKApPHO-
THI HE UMEIOT MO3aWYHOM CTPYKTYPhI, TO €CTh B UX COCTaBe HET JeJeHUS
Ha Koaupymoinue (3K30HBI) U HeKOAUpYyolue (MHTPOHBI) yuacTku. Kpome
CTPYKTYDPHBIX T€HOB OIEPOHBI UMEIOT pezyasmopHule yyacmiku (omepa-
TOpP, TEPMHUHATOP), 3a CUET KOTOPHIX 00ECIIEUYNBAETCA AKTUBHOCTH OIIEPOHA
KaK IeJOCTHOM cucTeMbl. Ha paboTy olepoHa BJIMSIET CAMOCTOSITEIbLHBIN
pezynamopHblil zeH (He TMyTaTh C PEryJATOPHBIMU yYaCTKaMU), CUHTE3H-
PYMOIIMii COOTBETCTBYIOIUI PEryJATOPHLIN OEJIOK M He 00s3aTeJbHO Ha-
xomAmuiica panoMm c¢ omepoHoM. C mosBJIEeHMEM B OKDPYIKAIOIeH cpefe
JIAaKTO3bI €€ MOJIEKYJIBI CBA3BIBAIOT 9TOT PETYJISTOPHBIN OEJIOK, MPermsT-
CTBYSA €T0 IIPUCOEAMHEHNIO K onepaTopy. CTPYKTYypHBIE T€HBI IIEPEXOJAT B
aKTHBHOE COCTOAHNE U HMpoaynupylor oguy mosekyay uPHK ans cunrtesa
TPEX 0esKoB. TakuM 06pa3oM, OIIePOHHASA OPraHMU3aIUA 'eHOMAa IIPOKaPHO-
TOB o0ecIieurBaeT YIOPAAOUEHHYIO U PeryIupyeMyio akKTUBHOCTh I'€HOB B
3aBUCHMOCTH OT YCJIOBUI CPeIbl U AEATEJIHLHOCTU APYTUX TeHOB.

Mn. 55. »Kak MoHo (cnesa)
n OpaHcya Makob

§ 23.TeHOM NpPO- 1 3yKapnoToB
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——» OnepoH ==

CTPYKTYypHbIE TeHbl
PerynatopHbin reH  |Onepatop| A b B TepmuHaTop

¢ TpaHcKkpununa
| | WPHK
\ TpaHcnayma
Bbenok A Bbenok b
PerynatopHbiii 6en0K

Mn. 56. OpraHu3auus NakTo3HOIO OMNEepPOHa B KULWEYHON Masnoyke

OHK

WTak, gnAa reHos NPOKapnoToB CBOWCTBEHHDI onepoHHaA opraHM3auna
N OTCYTCTBUE MO3aNYHOIo CTPOEHUA.

KakoBbl pasnuumna opraHusauyum reHoB 3yKapnortos?

T'eHBl 5yKaproTOB MMEIOT CJIO0KHOe cTpoenme (uz. 57). Bo-mepBuiX, B
CTPYKTYPHOHM YacTH T'€HOB €CTh YYaCTKHU, KOAUPYIOIIHe HAacJeJCTBEHHYIO
uHOPMAIUI0 — 3K30HBI (OT aHIJI. exXpression — BHIPAKEHWE), U YYACTKMU,
€€ He KOQUWpYIOIIWe — WHTPOHBI (OT aHIJI. intervening Sequence — TIPO-
MeKYTOUHAsA IOCJIe0BATEIbHOCTE). KOMIMUeCcTBO U PaCIoioKeHe WHTPO-
HOB CIIeUMUYHBI AJIA KaXKJ0r0o reHa. Takoe cTpoeHVEe CTPYKTYPHBIX T€HOB
9YKapUOTOB HA3bIBAETCS MO3AaWYHBLIM. YUEHBIE CUMTAIOT, 3TO MOXKET OBITh
MeXaHMu3MOM, KOTOPBIA OrpaHWYMBAET MYTAIlMOHHBINA mpolecc. [Ipu saTom
WHTPOHBI BBIIIOJITHAKOT (I)yHKI_[I/IIO «JIOBYIIIEK » MYTaLII/Iﬁ.

Cneiicep JHxaHcep Onepatop Jk30H WHTPOH 3k30H WHTPOH 3Sk30H TepmuHaTop

AHK

TpaHckpunuua

I . o PHK

\
BbipesaHue NHTPOHOB
E) E) E) v

| | | | 3penaa PHK

Wn. 57. OpraHnsauma reHoma 3ykapruoToB

Bo-BTOpPBIX, YCIOMKHSAIOTCA ¥ CTAHOBATCA PA3HOOOPABHBIMU pETyJId-
TOPHBIE yYaCTKU. TakK, mepej oIepaTopoM MOTYT pacloJiaraTbCid YYaCTKU
OHEK, Bausatomue Ha YpOBeHb TPAHCKPUNNIUY (HATTPUMED, dSHXAHCEPHI).

" B-TpeThux, yBeauumBaioTca pasMmepsb! yuactkoB [JJTHK, KoTopwie oTae-
JISIOT TeHBI APYT OT Apyra (cmeiicepoB). ¥ IPOKapHOTOB B COCTaB cIleiicepoB
BXO/IMJIO HECKOJIBKO I1ap HYKJIEOTHUIOB, a YV 9yKapUOTOB 3TH YYACTKU 3HAUM-
TeJILHO 00JIbIIIE, COMeP KaT MoBTOpAtomueca nociaenosarenbHoctu JJHEK (ca-
resutntHasas [JHK, «mpeiraiomniue reHbI» U T. 11.) U 3aHUMAIOT 3HAUNTEIBHYIO
vacTb resoMuoi [THK. Ecim s1eMeHTHI cielicepoB OKa3bIBAIOTCSA B SK30HAX
CTPYKTYPHBIX T€HOB WJIN PAJOM C HUMU, TO PYHKIIMU T€HOB U3MEHAIOTCS.

WUTakK, reHbl 3YKapnoTOB OT/INYalOTCA 60NbLLUMMN pa3mMmepamu, Haanvymem
MO3an4yHOM CTPYKTYPbl N YCNOXHEHNEM PETYNIATOPHbIX reHOB U 3J1IEMEHTOB.



‘Q OEATEJIbHOCTb
» 3apaHue Ha conocTtaBieHne

pUMEHNTEe CBOM 3HAHWUSI U OIpe-
JeJanTe MNPU3HAKHU, II0 KOTOPBIM CpPaB-
HUBAT I'€HOMBI KHH.IG‘IHOfI IIaJIOUKU "
yejgoBeKa. CraesaiiTe BBIBOA O B3amMOC-
BS3U OPraHM3aliiy I'eHOMa C YPOBHEM

CJIOXXHOCTH OPTraHU3MOB.
CPABHUTEJIbHAA XAPAKTEPUCTUKA TEHOMOB MNMPO- N 3YKAPUOTOB

Mpun- FeHom npoKapuoToB (Ha npu- FeHom syKkapuoToB

3HaK mMepe KNLWEeYHOoW NasiiovKkm) (Ha npumepe YenoBeKka pasyMHOro)
B BMAae Hykneownga v nnasmmg, B appe n mnutoxoHapuax
Kak npaBuno, ogHa, UMeeT BuA | 46, KaKaasa U3 KOTOPbIX MMeeT BUA IMHENHON
KosibLia CTPYKTYpbI 1 06pa3yeT OfgHY XPOMOCOMY
Okono 1000 20 - 25000
4,6 MITH Nap HYKNeoTNaoB 3,2 MNpA nap HyKNeoTuaos
15-20 % 95 -98 %
OnepoHHas opraHn3aums, otcyT- | OTCYTCTBME ONEPOHHON OpraHM3auumn, Mo3auny-
CTBME MO3aMYHOCTU CTPYKTYp-| HOe CTPOEHME CTPYKTYPHbIX F€HOB, YCNOXKHEHMNA
HbIX FeHOB perynAaTopHbIX reHOB, yBeNM4eHre cnencepos

I'IpaK'mquKoe ynpaxHeHune

Moanexryima npo-uPHEK cocroutr u3 1 800 HyKJI€OTUAOB, U3 KOTOPBIX HA
uHTpPoHBI mpuxogurca 600 HykJIeoTumor. OmpenenuTe AJIUHY U MOJIEKY-
JsapHyio maccy 3pesoit uPHK.

g OTHOLWEHUE

2 Buonorusa + Hayka

IIpoexT «I'emom uesnoBeka» (auria. Human Genome
Project) — MeXIyHAPOMHBIN IIPOEKT HAYUYHBIX MCCJIEMI0-
BaHUU IJiA ompegeneHus mociemoBarenbHocTein [THEK,
pacrmoJiosKeHuss TeHOB UYejoBeKa B XPOMOCOMAaxX M WX
dyurnuii. IIpoekt mauamca B 1990 r. I Toanko B
2006 r. regoM OBII PaCKOIMPOBAH HPAKTUUYECKU IIOJI-
HOCTBIO, XOTA W Ceiuac eIé MPOBOAAT MAOIIOJHUTE]b-
HBIN aHaJn3 HeKOTOPBIX ero yyacTkoB. OIeHKUTe IPaKTUUYeCKoe U HayuHoe
3HaUYeHUe IpoeKTa «['eHOM UesoBeKa» WM HA30BUTEe O0JIACTU NPUMEHEHUS
9TUX 3HAHUM.

“L'J . PE3YJIbTAT

§ 23.TeHOM NpPO- 1 3yKapnoToB

OueHka 3apaHuAa ANA CaMOKOHTpona

1. Y10 Takoe reHom? 2. KakoBbl pyHKLMU reHoma? 3. Yto Takoe onepoH? 4. Hasosute
1-6 |0CcOBEHHOCTV OpraHn3aLuy reHoB NPOKapMOTOB. 5. YTo Takoe 3K30HblI U UHTPOHbI?
6. Ha3oBnTe 0CO6EHHOCTV reHOB 9yKapuOoTOB.

7. Kak opraHm3oBaH reHom opraHnamos? 8. KakoBbl 0CO6eHHOCTY opraHun3aumm re-
HOB NpoKapnoToB? 9. KakoBbl OTANYUA OpraHn3aLmn reHoB 3yKapruoToB?

7-9

10-12 | 10. B yém 3akntoyaeTca BblJaoLWAACA ponb reHoMa KneTku?
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B kax0oli xpomocome ecmb COMHU NPU3HAKOS, 3aKOOUPOBAHHbIX IUHEUHbIMU ps-
damu 2eH08, N0006GHO Opaz20yeHHbIM XXeMUYyXUHAM 8 Hy0eCHOM O)epeJibe XU3HU.
Om asemopa

§ 24. XPOMOCOMbDI, UX OYHKLUWUN N CTPOEHUE

OCHOBHbIE NOHATNA U Kntouesble TepMmnHbl: XPOMOCOMbI. Kapunotun.

BcnomHute!  Yto Takoe xpomaTtuH?

3HaKoMbTecb!

YacTo 3aJI0roM HAYYHOI'O OTKPBITUS ABJISETCH CO-
yeTaHME KauecTB YUYEHOrO C yJauHBIM BEIOOPOM OOBEeKTa
ucciaenosanusd. Ilepes BaMu aBTOPBI OTKPBITUS POJIUA XPO-
MOCOM B HAaCJIEICTBEHHOCTH.

Tomac Xanm Mopzan (1866—1945) — BwIgaromuiica
O0MmoJIoT, OOUH M3 OCHOBATeJell TeHeTUKH, JaypeaT Hoobeies-
CKOI mpeMuu B objsacTu usuosoruu u MeguiuHbl (1933).

Aposoguna ¢pyrmosas (Drosophila melanogaster)
(mpomomxuTeabHOCTS Kus3Hu npu 25 ‘C — oxoso 14 gueir) —
Hacekomoe pdAga [BYKpBLIbIe, KOTOpas SBJISAETCS HesaMe-
HUMBIM MOJEJIBbHBIM OG'beKTOM TeHeTHNYeCKUX MIccJjengoBa-
Huii. Y Heé Bcero 4 mapsl xpomocoM (2n=8).

. ;ﬁ CORAEPKAHUE
"1 KakoBa posiib XpOMOCOM B HaC/IeACTBEHHOCTIN?

XPOMOCOMBI (ot rped. xpomamoc — OKPAIIIEHHBINH, COMA — TEJbIE) —
CMPYKMYpPbL KJAEMOK JYKAPUOMmMos, obecnevyusarnuiie COXpaHeHue, pacnpe-
Odenenue u nepedauy HacredcmeeHHOU uH@opmayuu. Hallle APYyrUX MEPBO-
OTKpBIBaTEJIEM XPOMOCOM HA3BIBAIOT HEMEIIKOro aHaTtoMa B. ®iemMmMumHra
(1843-1905). UmenHO OH IPUMEHNJI AaHUJIWNHOBLIE KPACUTENIN IJIsT 00pabOTKI
ANEPHBIX CTPYKTYP. TepMuH «XpoMocoMbI» B 1888 r. BBEN B HAYUHBIA 000POT
I'. Banbgetiep (1836—1921). 3Tu uccienoBaHus MOJIOKUIIN HAUAJIO YuUumoze-
HemeKe — Pasliesly, N3yJalolleMy POJIb XPOMOCOM B HACJIEJCTBEHHOCTH.

XpomocoMbl GOPMUPYIOTCA M3 ANEPHOTO MaTepuajia — XpOMaTHHA Iie-
pern nesieHMeM KJeTOK. B nx cocrase ocHOBHasA noiia npuxogurcsa Ha JHK u
anepubie 6enku. Hykimeorunsr JHK KoaupyioT HacaeqcTBeHHYIO MHMOpPMA-
Y10, a AfepHble 0eJIKM-TUCTOHBI OPTaHUBYIOT KOMIIAKTHOE IIPOCTPAHCTBEH-
Hoe pacmosioskerue moaekya JHK misa xpaunerus stoit nadopmanuu. [lepen
JIeJIeHVEeM KJIETKU OZHOXPOMATUIHBIE XPOMOCOMEL YIBAaUBAIOTCS, YILJIOTHS-
IOTCA U CTAHOBATCA ABYXPOMAaTUIHBI-
mu. IIpoucxomaTr aTu mporecchl AJisd
pacrpefiesieHUA W Tepefauu HacJe[-

Ta6bnuua 5. YACJ10 XPOMOCOM Y
HEKOTOPbIX BUAOB DYKAPUOTOB

CTBEHHOU MH(OPMAINU CJIeAYIOINIEMY OpraHunsm KonnuectBo
IIOKOJIEHNIO KJIETOK. ManapuiHbin nnasmogmmn 2
KonuuecTtBo xpomocoM B KieT- | MyxaKomHaTHas 12
KaX DYKADHOTOB DASINYHBIX BHEOB | OMAAOPE! . 24
Yenosek pasyMHblin 46
PasJIMYHO W HE 3aBUCUT OT YPOBHA | [||umnaHze 48
opraHusanuu, a TaKMKe He Bcerga | Pak peuHon 118
VKasplBaeT Ha (PUIOreHeTUUYEeCKOe "P\Me6a npoTeun 1288
nonapummn
pozactBo (maba. 5). apvonap




OcHoBHBIE (PYHKIIMM XPOMOCOM B3a-
MMOCBSABAHBI CO cTpoeHmeM. [l co-
XpaHeHus, pacipelejieHHA U Iepegaduu
HaCJIEJICTBEHHON WMH(MOPMAIIUU B XPOMO-
coMax HMEIOTCS TaKH’e 3JIEMEHTBI CTPO- (
eHMs, KaK caiiTbl Hauaja peIlINKaIuu, A
IeHTPOMEepsl u TejoMmepbl. Caiimvl Ha-
uanaa penauKauuu — TIOCJIeZ0BaTEJb-
HOCTh HYKJEOTHUIOB, OIIpelessionias 2
Hauajgo camoyaBoenusa mojerysabl JTHE.
I[enmpomepa — YacTb XPOMOCOMBI, Pas-
Ieasmomiasa e€ Ha ABa ILieua. Ha Hel
pacmojiararoTca OeJIKU-KMHETOXOPBI, K
KOTOPBIM IIPK pacipenesieHuN I'eHeTude-
CKOr'0 MaTepuajia HPUKPeIJIAITCA HUTHU
BepeTeHa AesieHuA. Tenomepv. — YUACTKY HA KOHIIAX XPOMOCOM, TIPEIISAT-
CTBYIOII[FE€ MX COENUHEHUI0 MEXXIy CO00Ii M BOCCTAHOBJIEHHIO C IIOMOII[BIO
depMeHTa TEJIOMEpPas3bl YTPAUEHHLIX IIOCJIE PasflesiIeHns YUacTKoOB (un1. 58).

Mn. 58. CTpoeHne XxpomMoCoMbi:
1 — ogHOXpOMaTMAHaA XPOMOCOMa;
2 — AByxpoMaTuaHasa XpoOMOCOMa;
3 - ueHTpomepa; 4 — TesloMepbl;
5 — cecTpuHCKMe XpoMaTufbl; 6 — HUTK
BepeTeHa feneHuns; 7 — KNHeTOXopbl

UTak, XPOMOCOMbI ABTAKTCA MaTepUaJZiIbHbIMU HOCUTENTAMMU
HacnenCTBEHHOCTU BCEX SYKAPMOTUYHECKUX OPraHnN3MoOB, N UX (I)yHKLI,VII/I
TECHO B3aMMOCBA3aHbl C XMUMNYECKNM COCTaBOM U CTPOEHNEM.

Kak npouncxoaaTt cnupanusaymna n KOHAeHcauua xpomocom?

B xakmoii xpoMocome cofepKUTCSI TOJbKO omHa Mmojekyaa JHK, xo-
TOpas JOCTUraeT HECKOJbKUX caHTuMeTpoB. Tak, y uemosexa miauua [[HK
KPYIHEHINel XpoMOCOMBI — OKOJIO 7 ¢M, a 00Iasa AJauHa Bcex 46 MoJIeKys
OHK B omHOM sAmape KJIETKHU UeJOBeKa cocTaBygeT okojsio 2 M. Kakum 00-
pasoM XPOMOCOMBI ITOMEIAIOTCS B MUKPOCKONMHUYECKOM SIpe, PasMepoM
5 MKM? 9TO JOCTHUTAaeTCA 3a CUET CIHPAJU3AUUN 1 KOHAeHcamuu (OT JaT.
condensatio — yILJIOTHEHHE) XPOMOCOM, O0ECIeUMBAIOIINX MHOTOYPOBHE-
BYIO OpraHu3anuio xpomaruua (u1. 59). BosMo:xHOCTU TaKoll OpraHU3auu
BreyaTyiAaioT. Tak, y yesoBeka ajmHa packpyduerHoi [JTHK maneiimen xpo-
MOCOMBI cocTaBJisgeT okojo 14 000 MKM, a ee IJIMHA IIOCJE YIJIOTHEHUA —
TOJbKO 2 MKM. KaKkue ke eCcTh YPOBHU OPraHM3aIluyd XPOMOCOM?

HOBoiinaa cnupasas moneryasl IHK wa Hyrxaeocomumom yposne opra-
HU3allUY HAKPYYMBAETCS HA AepPHBIe YaCTUIBI-HYKJIEOCOMBI, COCTOSIIHNE
u3 8 — 10 GesKOBBIX MOJIEKYJI. XPO-

MATHUH MPUOOPEeTaeT BUML OXKePebs 124'_@ e 3Qnm w J00nm - 1400 nm
skemuyra (rIo0ysabl Oeslka muame- ;
tpoMm 11 HM) Ha HUTH (COUpPAJIb
OHK), a ypoBeHb VILJIOTHEHUS —
6—7 pas. HywxseomepHvlii YyposeHv
BO3HUKaeT OJaromapsa cnupanuia-
yuu 1 (POPMUPOBAHUIO HYKJIEOMED-
HO¥ (pubpumiabl guamerpoMm 30 HM c
marom cuupaju B 6—8 HyKJeocoM.

2 3 4

Mn. 59. YpoBHM opraHn3aumm XpoMoCoM:
1, 2, 3 = HYKNEOCOMHbIN; 4 — HYKNneomep-

VYposeus ymiaorHeHua Hutu [[HEK
mocturaer 40 pas. XpomomepHoiil

HbI; 5 — XPOMOMEPHbI; 6 — XPOMATUAHDBIN;
7 — XPOMOCOMHbIV

§ 24. XpOMOCOMblI, UX GpYHKLMM 1 CTPOEHME
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YpoBeHb CBSIBAH ysKe He CO cIMpaimsalnueii, a ¢ o6pasoBaHHeM IIOIepedY-
HBIX IIeTeJIb BAOJb XPOMOCOMBI IpU KoHOeHcayuu. OOyl ypoBeHD YILIOT-
HeHusa pocturaetr y:xke 1000 pas, a fmaMeTp TaKOW CTPYKTYPBI — OKOJIO
300 M. XpomamuldHvlii YpoB8eHb BO3HUKAET B CBASU C IIOCJEAYIOIIUM
3aKJIOUYeHNeM CTPYKTYPhI HUSIIEro yPOBHS HepapxXuyu U o0pasoBaHUEM
xpomaTuasl auamerpoM 700 HM. XpomocomHblil Ypo6eHb XapaKTepeH AJs
meTada3Holi XpoMocoMbl, umelomieir guamerp 1400 M.

WTaK, opraHu3auma XpoOMOCOM UMeEET MHOTOYPOBHEBbIN MepapXmuyecKimi
nopAgok, bnarogapAa KOTOpomy ypoBeHb obLyero
ynnoTHeHma gocturaet 7000 — 10000 pas.

KakoBbl 0c06eHHOCTU opraHmsauumn Habopa xpomocom?

Kapuorun — cogoxynHocmdv npusHaxKo8 XpomocomHozo Habopa (Ko-
AULeCMB80 XPOMOCOM, popma, pasmepst). Kamomy Bumy OpraHmsMoOB
MPUCYII ompeneaéHHbIN Kapuotun (un. 60). OCHOBHBIMY TPAaBUJIAMU Op-
TaHUBAINU KapUOTUIIA SBJIAIOTCA:

" NpPasuJo cneyupuiHocmu — 0co-
OeHHOCTM KapuoTuima ocobeit
BHUJA 3aBUCAT OT KOJUUYECTBA,
pasmepoB U GPOpPMBI XPOMOCOM;

" NPasuso cmabuabHOCMU — KaMX-
OB BUJ 9YKApPUOTUYECKUX OP-
TaHU3MOB UMEET OIIpeleIEHHOE U

TIOCTOSTHHOE KOJIMUECTBO XPOMO- A
coMm (Hampumep, y APO30GUIBbI — }Q\ }

Tema 4. COXPAHEHUE N PEANN3AUNA HACNEACTBEHHOW MHOOPMALNIN

8 xpomocoM, y uesoBeka — 46); / F

*  npasuso uémuocmu — B [OU- XY
naougHOM Habope (2n) KaKzaa  Un. 60. Kapmotun aposodunbl GpyKTOBOI
xpomocoma wumeer cebe mapy, (camka — 6A + XX, camer, - 6A + XY,
CXOJHYIO II0 pasMepaM u (opme. roe A — aytocombl, X, Y — nonosble
Takme XpPOMOCOMBI Ha3BIBAIOTCSH XPOMOCOMbI)
20MON02UYHBLMU;

*  npasuno urlusudyanbHOCMU — KaKJad mapa rOMOJOTUYHBIX XPOMO-
COM mMeeT CBOM OcoOeHHOCTH. Tak, MpW cpaBHEHMUM XPOMOCOMHBIX
HabOPOB MYKCKUX U JKEHCKUX 0co0eil OMHOTO Buaa HabJI0JaeTcA pas-
JuYre B OAHOM Ilape XpPOMOCOM. JTa Mapa MOoJyduyuja HasBaHUE NO-
n06vtx xpomocom. OcrajabHble Maphl TOMOJIOTUYHBLIX IIaDp XPOMOCOM,
OZVHAKOBBIE Y 000MX II0JIOB, NUMEIOT 00IIlee HA3BAHUE AYMOCOMbL;

" npasuo npeemcmeeHHocmu (HenpepvL8HOCMU ) — B MOCIEIYIOMIUX II0-
KOJIEHUSAX KJETOK OJHOTO BHUJA COXPAHSIETCS HE TOJHKO ITOCTOSHHOE
YHCJI0 XPOMOCOM, HO ¥ UX HHINBUAYAJIbHBIE 0COOEHHOCTH.
XpoMocoMHBIM HaOOp ObIBaeT OunjoudHbiM, 2anJOUOHbLM, NOJLU-

naoudnoim. I'annoudHotii HAGOp — BTO TOJOBUHHBIM HAO00pP, B KOTOPOM

BCE XPOMOCOMBI OTJIMYAIOTCSA OPYT OT APyra crpoeHueM (ero ycJOBHO

obosHauatoT 1n). Junaoudusiii Habop — dTO MapHBIH HAOOP, B KOTOPOM

KakJasd XpoMOCOMa MMeeT MapHYI0 XPOMOCOMY, CXOAHYIO II0 CTPOEHUIO U

pasmepam (2n). Iloaunaoudrnulit Ha6op — 3TO HAGOP XPOMOCOM, KPATHBIHN

ramaounuomy (3n, 4n, 5n . 1.).

WNTaK, KNeTKn KaXkgoro BuAa 3yKapvoToB MMEIT CBOM OCOObIN
104 Habop XPOMOCOM — KapuoTur.




@ DEATEJIbHOCTb
3 KpoccBopp «XXpomocombi»

OJIYUYHTE B BBIJEJIEHHBIX KJIETKaX Ha3BaHUE 6eJ11ca, ROTOpI:Iﬁ IIPUHHA-
MaeT yuyacTHe B KOHAEHCAIIMM XPOMOCOM Ha IEPBBIX €€ sTamax.
1. Hayxka 06 0COGEHHOCTAX XPOMO-

com. i [ [ ]
2. XpoMOCOMHBIN HAGODP. 2
3. XpoMocoMBbI, CXOZHBIe y ocobeil |3

I POTHBOIIOIOMAHOTO H0JIA. 4 | |
4. TlepBuuHas mepeTsSKKa XPOMO- 5

CoM. 3 | | |

5. KoHIleBble YyUaCTKU XPOMOCOM.
6. Benku 1meHTpoMep, K KOTOPBIM
MPUKPEILIAIOTCA HUTU BepeTeHa JeJIeHus.

3apaHne Ha NpyIMeHeHne 3HaHNN
PaccmoTpuTe MIIIOCTPAIAIO m\ m\ )‘}\ KK AR AR m\ )‘x )“ A% AR AR
KapuOTHUIIa YeJoBeKa, yKamuTe |1 2 3 4 5 6||1 2 3 4 5 6
ocoberroctr ero oprammsammm AN AR KK AN KK KR| KR KR Ak ok A% kX
7 8 910 11 12||7 8 9 10 11 12
(xosnmyecTBO, (QopMma, DagMepsL, A R T
pagnuuua mo moxy). ChemaiTre |13 14 15 16 17 18 |13 14 15 16 17 18
COKDAIIEHHYIO 3allCh KapHOTH- |f; %3 xi 4k KK x5 x5 a0 &0 KV

XX

OB JKEHIUHBI ¥ MYKUMHBI. 1920 21 22 1920 216 22 i
a
ﬂ OTHOLUEHUE KapuoTun uenoBseka: a — XeHLMHbI; 6 — MyXUlHb
2

;‘2‘ Buonorus + Hayka

AwmepurkaHcKkue  yuéHwsle J. Brakbeph,

K. I'peiidep wu J[. Illocmax BHIACHWUIU, Ka- o8-
KuM 00pasoM XPOMOCOMBI COXDPAHANT CBOIO o8 olE1e
IeJIOCTHOCTh TIPY JeJIeHUM KJEeTKHU. llpuuuHa & -
BTOr0 — B KOHI[aX XPOMOCOM, M3BECTHBIX KaK oeE

TeJIOMEDHI. 3a ATU WCCIEJOBAHUA YUEHBIE CTa- @ e
au jgaypeatamu HoOeneBckoit mpemuu 2009rT. | CI g? .I
B obsacTu (U3MOJOTHUM U MeAuIuHBI. Kakxoe \“\
3HaUeHUe JJIA YeJIOBeKa MMEIOT 3TH U Apyrue

3HAHUS OPTaHU3AIUM XPOMOCOM M Kapuoruma?

od
OueHKa 3apgaHuna AnNA CaMOKOHTponA

1. Y10 Takoe xpomocombi? 2. HazoBuTe GpyHKLMU XpOMOCOM. 3. YTo Takoe KOHAEHCa-

1-6 | una xpomocom? 4. HazoBuUTe yPOBHM OpraHM3aLmm XPOMOCOM. 5. YTo Takoe Kapuo-
TN? 6. Ha3oBuUTe NpaBwia opraHM3aLmmn Kapuoruna.

7. KakoBa ponb XpOMOCOM B HacneacTBeHHocT? 8. Kak nponcxoanT KoHAeHcauma
xpomocom? 9. KakoBbl 0cO6eHHOCTU opraHM3aLmm Habopa XpomMocom?

10. Kakoe 3HaueHwe g yenoBeka UMET 3HaHUA OpraHM3aLrm XPOMOCOM 1 Kapro-
TMna?

PE3YJIbTAT

§ 24. XpOMOCOMblI, UX GpYHKLMM 1 CTPOEHME

10-12
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3a coxpaHeHue HacnedcmeeHHol UHpopmayuu omeeyaem JHK,
a PHK - nuwib nocpedHukK e peanusayuu smoli uHpopmayuu.
[Jlemckas sHUuKIoneous

§ 25. TPAHCKPUNLUWNA. OCHOBHbIE TUIbI PHK

OCHOBHbIe MOHATUA N KNloYeBble TePMUHbI: JKcnpeccus reHoB. TPAHC-
KPUMLUA. uPHK. TPHK. pPHK.

BcnomHute! Y10 Takoe PHK n AHK?

Mopymarire!

IKcmpeccun (OT JaT. expressio — BBIpasKeHUE)
OBIBAIOT pa3HBIMU. 3a CO3JaHWE HOBBIX NOIMUYECKUX
sKcnpeccuil B aMepUKaHCKOU IIeCeHHOU TpaiuIuu; Jiay-
peatom HoGeneBckoii mpemun mo jureparype B 2016 r.
cran Bo6 qumnan. BcemupHo usBecTHas KaptuHa «CuHM
KOHBb» IIPOCJIAaBUJIA XYOOHNCECMEEHHYI0 IKCNpeccur He-
menkoro sxkumBonucna P. Mapka. JlumepamypHhasa 3Kc-
npeccus TPHUCYIla TPOU3BEAEHUAM TaKUX W3BECTHBIX
yKpauHCKuX nucareseii, kak B. Credanuk, A. Typasn-
ckuit, H. XBbLIeBoii. A UTO TaKoe SKCIPEecCusa B MOJIEKY-
JSpHOI 6Gmosorum?

®paHy Mapk.
CrHWIn KoHb. 1911
:ém COAEPXXAHUE
. Kakue 0cO6€HHOCTM OTANYAIOT SKCNPECCUIO FeHOB?

JKCIIpeccuss TeHOB — Npoyeccyl
UCNONb308AHUSL  HACAe0CMBeHHOl
uHpopMayuu zeHo8 O0as CuHme3a
PYHKYUOHANbHBLX NPOOYKMOE — MO-
aexkya PHK u Oenxos. Eciu KoHeu-
HBIM TIPOAYKTOM SKCIIPECCUU T'€HOB i ;
aABaseTcAd 0eJOK, TO IMpoIlecc 3KC-
IIpeccuy HAa3bIBaeTCA OMOCHHTE30M
0esKO0B, a reH — OenxkoBbIM. Eciu Ha
rerax [[HK cunresupyiorca rTpancnoprabie PHK, To ato renst TPHK, ecan
pubocomanbabie PHK — ato remsr pPHK. Buocuntes PHK naswiBaetcs
rpaHcKpuniueii. Takum o6pasom, 61aromapsa 9KCIPECCUN TeHOB B KJIETKaX
noasaaoTca 6enku, nPHK, TPHEK u pPHEK.

IIpomecc sxcnpeccuu TeHOB MPUCYI BCEM HEKJETOUHBIM U KJIETOYHBIM
OpraHmM3MaM, HO TEPBBIM /[JIA peaausaluy TeHeTUUYecKoll WHpOpMauu
HY)XHa KJIeTKa xo3dauHa. Peanmusanua Hacuen- B
CTBeHHOUW wuHGopMamuu Tpebyer OOJBIINX 3a-
Tpat osHepruu AT®, GOJIBLIIOr0 KOJUUYECTBa
(epMEeHTOB U CTPYKTYD KJIETKHU.

JKcIpeccuss TeHOB AKTUBHO DPEryJUpPYeTCs
U SBJIAETCA OCHOBOM pOCTa ¥ Pa3BUTHUSA KJe-
TOK W WX aJalTallii K YCJIOBUAM OKDPYIKAI0-
meit cpensl. Ha peanmsanuio HACIeACTBEHHON 5. 62. BregHas noraHka —
nHbOpMAaNNY BIUAIOT KaK BHYTPeHHUE (FOPMO-  AfoBUTHIN rpub, COpepXuT
HBI, (haKTOPBI pPOCTa), TAaK W BHeIIHHe (TeMIie- aMaHUTUH

Mn. 61. Skcnpeccua reHoB B monogon (1)
n cTapon (2) Knetkax




paTtypa, usiayuenue, autTudouoTuku) (un. 61). Tak, Topmoasainee aeicTBue
Ha cuHte3 PHK oxaspiBaeT aMaHUTHUH — AJOBUTOE BEIeCTBO M3 OJIeJHON
IMoTaHKHU, KoTopoe meiicrByeT Ha PHK-moaumepassl u 0JOKUPYET CUHTE3
uPHEK (ux. 62).

OCHOBOI KCIIpECCUN T'€HOB ABJAIOTCA PeaKyuiu MAMPULHOZO CUHMe-
3a — 9MO peaKyuu Curme3a HOBbLX MOJEKYJL 6 COOMBEMCMEUU C NAAHOM,
3QN0MCEHHbIM 8 CmMpYyKmype MoJeKyn, Komopvie yxuce cyuwecmayiom. Ma-
TPUYHLIN CUHTE3 ABJSETCS CIenu(pUUeCKoil 0COOEHHOCTRIO KUBOTO.

N1ak, aKcnpeccra reHoB — 3TO peann3aumsa HacnenCcTBEHHOMN
MHbOpPMaLNKN KNeTok ¢ obpasoBaHnem PHK 1 6enkoB, nponcxoaAilas
C pPa3HON CKOPOCTbIO B Pa3HbIX KNeTkax nof BO3A4eNCTBMEM YCIIOBUN cpefbl.

Kak npouncxoauTt TpaHckpunuma?

TPAHCKPHUIIIIUS (ot natT. transcriptio — mepenuckiBanme) — nepedaya
uHpopmayuu o nepsuihoil cmpyrkmype 6enra ¢ morexyav. JHRK na uPHE,
npoucxodauias Ha 0CHO8e NPUHYUNG KomnaemeHmaprocmu. TpaHCKpPUII-
nusa Karanusupyercsa pepmentamu PHK-mosimMepassl 1 oCyIecTBISeTCS B
saape, a B MPOKAPUOTUUECKHUX KJIETKAX — B HYKJIEouzie.

3a oTkpuiTHe MexaHu3Mma cuHTeda PHK mncnanckwuit 6uoxumuk C. Ouoa
BMecte A. Kopubeprom monyunan HobeseBcKyo mpeMuioo mo (hu310JOTHHN
u menuiiuiae (1959).

YpoBeHDb TPAHCKPHUIIIUY I'€HOB YETKO PETYJIUPYETCA C IOMOIIBIO CIIEIH-
aJabHBIX 0eaKOB ((haKkTOphl TpaHCKpuUINuM) 1 Maabix MojeKya PHK (aBie-
uue PHEK-unTepdepeHiium). T BO3AEHCTBUA MMEIOT 0OJIBINIOE 3HAUEHUE
Ui amamnTaluyd OPraHM3MOB K M3MEHEHUAM YCJIOBUH CpeIbl, IMPOIECCOB
PasBUTHUA, KJIETOUHOTO ITUKJIA M KOMMYHUKAIIUY KJETOK.

OOBIYHO TIPOIECC TPAHCKPUMIIIUHU AeJuTcd Ha 3 craauu. Ha Havaib-
HOM cTaguu TpaHCKpuniuu mpoucxomut pacmierenve IIHK u cBasviBa-
mre PHK-mosmmepassl ¢ IPOMOTOPHOI IIOCJIENOBATEJIHLHOCTHIO T'eHA, YTO
SABJSETCA CUTHAJOM [AJs Hauvajga TpaHckpuniuu. Craemyroinell ABIseTcS
cTagusd, BO BpeMd KOoTopoil HapamuBaeTcsa nens PHK, To ects nmpoucxogur
II0CJIeJOBATEILHOE IIPUCOeUHEeHEe PUOOHYKJIEOTHUIOB HA OCHOBE IIPUHITUIIA
KomILieMeHTapHOCTH. KOHEeUHOM cTaguell TPDAHCKPUIIIINY ABJIAETCA CTALUA
3aBepirenus cuutbiBanusa nadopmanuu ¢ JHK ma PHK npu moctu:xenuu

TepMI/IHaTOpHOﬁ IIocjie0BaTeJIbHOCTHU [HK

reHa. PesyiabraTom saBiaserca obpa- 3

soBaHme nepsuuHoir PHK (upoPHER) (b(b(b(b(.lk(b(b’

o, _ NIRRT
ITocsie TPAaHCKPUIIINHY B KJETKAX p -

9YKapMOTOB IIPOMCXOIUT CO3PEBaHUE

npoPHK (mpomeccunr). B pesyabraTte

nporieccuara npoPHK npesparraer- -

cdA B 3peayio nHpopmanunonuyo PHEK 5

(uPHK), KoTopas sKcmopTupyercsa us

saapa B [UTOILIA3MY.

Wn. 63. HanpasneHne TpaHCKpUnuun

WTak, TpaHcKpmnuua — 3T1o npouecc cuHTe3a PHK ¢ ucnonb3osaHmem JHK
Kak MaTpuLbl, MPONCXOAALLNA BO BCEX MUBbIX KNETKax.

§ 25. TpaHckpunuwma. OcHoBHble Tunbl PHK
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Yem n nouemy otnuyarotca pasHbie Tunbi PHK mexay co6oin?

B mportiecce TpaucKkpumniuu oopasyiorca ocaoBubie Tunskl PHK — nuPHEK,
TPHK, pPHK.

Hugopmayuonnasa (uamu  ma-
mpuynas) PHK (uPHEK, nunu mPHEK)
MOJKeT COJep:KaThCd B IIUTOIJIa3Me,
danpe, MHUTOXOHAPHUAX,  XJOPOILIa-
crax, oOpasoBrIBaTH C pubocoMamMu
KoMILIeKC — noaucomy. Conepsxanue
uPHK B ximerxke — oxomo 5 %. Ko-
JINYECTBO HYKJEOTHIOB KoJebieTca

or 300 mo 30000, uro 3aBuUCHUT OT Mn. 64. CxeMa CTPOEHUA MOAMCOMbI
caoxxHoct reHa. OcCHOBHBIE (PYHK- (komnnekc MPHK ¢ pnbocomamm ans
nuz nPHK — mepeHoc reHeTHuecKoil 6bICTPOrO CUHTE3a MHOTMX MOMEKYN

uadopmaruu or JJTHK x pubocomam u OpHoro enpa 6enka)

HeIoCpeACTBEHHOe yJyacThe B CUHTE3e
0eJIKOBBIX MOJIERYJI (u.. 64).

Tpancnopmnote PHEK (mPHEK)
coctaBasioT okojJo 15 % Bceit PHEK
KJIeTKU. OTU MOJEKYJBI COMepKaTcs
B I[UTOILIa3Me, MUTOXOHIPUAX U XJIO-
pomiacrax, cocroar ud 70—90 pu-
ooryKJIe0oTUAOB. OCHOBHAA QYHKIIUA
TPHK — mepeHoc aMMHOKHCJIIOT K PH-
6ocoMaM, HA KOTOPBHIX CUHTE3UPYIOTCS
OesqKOBbIe MOJIEKYJbl. KaKabnlii Bupg
TPHK BBICOKO cmemum@uueH, TO €CTb
TEPEeHOCUT TOJBKO KOHKPETHYIO aMU-
HOKuUcJaoTy. Tpaucnopraad PHK ume-
eT 6MOPUYHYI0 CMPYKMYpY, KoTopas
[OAEPIKUBAETCA BOJOPOLHBIMU CBSI- Wn. 65. CtpoeHne monekynbl TPHK:
3saMH U 110 (hOpMe HAIIOMHUHAET JIUCTOK 1=4 - yuacTKi COGAMHEHNA KoMMIe-

MEHTapPHbIX PUOOHYKNEOTVAOB;
KJaeBepa. ¥ BEPXYIIKHU «JIHCTKA» TPHU 5 — yuacTok NPNCOSQAHEHNA
HYKJIEOTHA, KOTOPBIE COOTBETCTBYIOT AMUHOKVCOTbI; 6 — AHTUKO/IOH
OTIPeIeIEHHOM aMUHOKMCJIOTE TI0 TeHe-
TUYecKoMy Kony. OHU Ha3LIBAIOTCA AHMUKOOOHOM. A ¢ TPOTUBOIIOJIOKHOMN
CTOPOHBI, y ocHOBaHUSA MOJeKysbl TPHE, ecTh yuacToK, K KOTOPOMY TIPH-
coequHsIeTCs aMUHOKUcaoTa (uz. 65).

Pubocomnvie PHEK (pPHEK) BxomAT B coCTaB pPHUOOCOM IIPO- U
syKapuotTnueckux kKJjeTok. Mosaeryuasl pPHK cocrasiasior go 80 % Bceit
PHK xaetku, comepskaT 3—5 ThICAY HYKJEOTHUIOB M BMecTe C OelKamMu
obecmeunBaioT omnpeneneéHHoe pacnosoxkenne nPHK u TPHK mpu cunTese
0eJIKOBOII MOJIEKYJIbI.

Tema 4. COXPAHEHUE N PEANN3AUNA HACNEACTBEHHOW MHOOPMALNIN

WUtak, pasnnuHble Tunbl PHK oTnnyaloTca cTpoeHuvem,
KONIMYECTBOM HYKJ/1€0TUAOB, COCTaBOM,
BbIMOJHAIOT pa3nunyHbie GyHKUUN.
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4@ DEATEJIbHOCTb
3 3apaHve Ha NpYMeHeHe 3HaHNIA

PUMeHUTe 3HAHUA U C IIOMOIIHIO TAGJMIIBEI OXapaKTepusyiTe mpoiece
TPAHCKPUIIIINH.
XAPAKTEPUCTUKA TPAHCKPUNLUWNUN B KNETKAX OYKAPUOTOB

MpusHak XapakTepucrtuka

1.Tge nponcxogmnt?

2. NlcxoaHble BewecTBa

3. DHeprua, 4To Ucnonb3yeTtca

4. DepmeHT, KOTOpPbIN KaTannsmpyeT

5. OcHOBHble cTaguu

6. BeliecTBa, KOTOPbIE OCYLECTBAAIOT PErynaLmio

7. Pe3ynbrat

8. KakoBbl NoCIeTpPaHCKPUMLMOHHbIE 3MEHeHNA?
9. Kak ocyuwectsnaerca skcnopt PHK B uutonnasmy?

CamocTonATeNbHan paboTa c Tabnuuein

Pacemorpure mamocrpanuio tunos PHEK. ’&
C moMOIIbIo TaOIUIEI ¥ YIEOHNKA COIIOCTABLTE ﬂ rg‘";ﬂ

munsl PHEK 1 chopmynupyiiTe BLIBOJ. 3
NpusHak WPHK | TPHK | pPHK @D i

OyHKLYA m‘\ -

Conepx(aHme B KneTke

Pasmepbl

A ﬂ OTHOLWIEHUE
~ g Buonorus + Hayka

B 2006 r. E. Paiip u K. Menno to-
ayuniu HoOesneBckyio mpemuioo mno ¢u-
3MOJIOTUM ¥ MeIUIIMHE «3a OTKPBITHE
PHEK-unTepdepeHIiny — MOIaBIeHUI 9KC-
mpeccuu TeHOB AByxIitemoueuHoit PHK».
9Tty yuéHble IIOKAa3ajMW, YTO BBeIeHUe
kopotkux PHK B KJIeTKH HeMaTOIbI
Caenorhabditis elegans yraerajgo pea-
JIU3aINI0 HacJeACTBeHHO mH(popManuu reHa. OneHnTe sHaueHUe 3HAHUN
rpauckpuniuu u PHK-urTepdepenuy 115 MeUIIUHLI 1 OMOTEXHOJIOTUN.

\,i__ . PE3YJIbTAT

OueHKa 3agaHunA Ans caMoKOHTpons

1. Yto Takoe aKkcnpeccna reHos? 2. YTo ABAAETCA pe3ynbTaToM SKCNpeccun reHos?
1-6 | 3. Yro Takoe TpaHcKpunuua? 4. KakoBo 3HaueHve TpaHcKpunuun? 5. HasoBurTe oc-
HoBHble Tunbl PHK. 6. Kakosbl dyHKUun nPHK, TPHK 1 pPHK B kneTke?

7. Kakvie 0cob6eHHOCTY OTAIMYAIOT B1ONOrMYecKyto SKcnpeccuto reHos? 8. Kak npoucxo-
OWT TpaHCcKpunuwma? 9. Yem 1 nouemy otnmyatoTca pasHble Tinbl PHK mexay coboin?

10 -12 | 10. Kakoe 3HaueHve MMeloT NpoLecchbl perynauumn TPaHCKpUNUuMm Ana Knetkn?

§ 25. TpaHckpunuwma. OcHoBHble Tunbl PHK
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A36yka »u3Hu codepxum aecezo 4 6ykevi — A, T, I, Li,
HO KakKoe pa3zHoo6pasue c/106 u cooep)xaHus npeosioxKeHuli!
[Jlemckas sHUuKIoneous

§ 26. TEHETUYECKNI KOA. BUOCUHTE3 BEJIKA

OCHOBHble MNOHATUA U KnoyeBble TepmuHbl: FTEHETUYECKWIA KOA.
BuocnHTes 6enka. TpaHcnayuA.

Bcnomuute!  Yto Takoe HK, PHK 1 6enkun? Yto Takoe TpaHcKpunuma?

Mogymanire!

Kogx (ot mat. codex — oTUéT 3aKOHOB) — CU-
cmema Ycao6HuvLX 3HAK08 011 nepedaiu, 00pabomru
u xpanenus un@opmayuu. Hampumep, B MEXKIY- Faswms
HAPOAHOM TeJerpadHOM KOLe KAMKIOW OYKBE WJIH  Hesss
uudpe COOTBETCTBYET OIPENEJEHHAS KOMOWHAIIMS | & m= ==

1
IIATEJbHOCTH NMIIYILCOB TOKA, 4 HA IUCHME — TO-  limmmm . E:
o -
4ex u tupe. Ha cerofnsa B 00IIECTBE UCIIONB3YIOTCA 0w mm ixse
IITPUX-KOX, TBOUYHBIN KO, QR-Kom, PLU-KOm u Ip. [mamms== ===+
SEEw G -
A 4TO ¥ Kak mu@pyeTcs ¢ MOMOIIbI0 '€HETUYECKOI'0 7 mm =111
rKoza?
:gfl COMEPAHVE
il KakoBbl 0cO6eHHOCTN reHeTYecKoro Koga?
ITEHETUYECKHUU KON — cucmema 3anucu Ha- CeoWcTBa

CLedCmeeHHOU UHPOPMAYUU 00 AMUHOKUCLOMHOM | repermyeckoro Koga
cocmase 0eiK06 6 MOLEKYNAX HYKLEUHOBbLX KUCLOM | 1 TpunneHTHUCTb

8 6ude nocaedosamenvbrocmell HYKLeOmMudos. ITa |2 OpHosHauHOCTb
HOCJIe[OBATEILHOCTE OIIpeJesseT IMOPALOK PACIOIO- | 3. 36bmouHocTb
JHeHNA aMMHOKMCJIOTHBIX OCTAaTKOB B IIOJIUIIEIITUL- 4. HenpepblBHOCTb

HOIH IIeNTM BO BpPeMdA ero CHHTE3a. 5. KonnnHeapHoCTb
OCHOBHBIMM CBOWCTBAMM T'€HETUYECKOTO KOIA |6 YnusepcanbHOCTb
ABJIAIOTCA:

*  TPHMILIETHOCTh — KaiKJad aMUHOKMCJIOTA KOAUPYETCS IIOCJIeIOBATENb-
HOCTBIO U3 3 HYKJIEOTUAOB — TPUILIETOM;

*  OJHO3HAYHOCTH, WJIW CHeIM(PMUHOCTb, — KAKABIA TPHUIJIET KOAUPYET
TOJBKO OJHY OTPENeJEHHYI0 aMUHOKUCJIIOTY;

*  U30BITOYHOCTHh WJM BBIPOKIEHOCTH, — ONHY aMUHOKUCJOTY MOTYT KO-
IVPOBATH HECKOJBKO PasHBIX TPUILJIETOB (HAIpUMeED, JIEUITNH KOAUPY-
eTcsa 6 TpumiaeTaMu), UTO IIOBEIIIIAET HANEKHOCTh T€HETUUECKOr0 KOoIa;

*  HempephIBHOCTh — TPAHUIILI MEXKAY TPUILIeTaMy He 0003HAUeHbBI, TPU-
ILJIeTHI CJIeAYIOT OAuH 3a ApyruM. OAHAKO ClelyeT MOMHHUTD, UTO MEKIY
reHaAMU €CTh YYaCTKU, KOTOPHIe He HeCYT IeHeTHUecKOod mHpopManuu
(cmeiicepsl), a TOJBKO OTHAEJSAIOT ONHU T'eHBI OT APyrux. Kpome Toro, B
Hayaje reHa pacmnojaraetrcsa ctapr-KomoH (B [[THK — rpummer TAII, B
PHEK — AVT), B KOHIle TeHOB — OAUH U3 TPéX crou-KoxoHoB (B JHK —
ATT, ATII, AIIT, 8 PHK - VAA, VAT, YT'A). Crapr-kogon — 3mo
mpunaem, Kooupyrwuii amunokucaomy memuonun (Mem¥*) u Hauu-
Hawwuil obpasosearnue 6enxka 6 npouecce mpancasyuu. CTON-KOTOHBI

Tema 4. COXPAHEHUE N PEANN3AUNA HACNEACTBEHHOW MHOOPMALNIN
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(HOHCEHC-KOJOHBI) — M0 KOOOHbL, CUZHAJUUPYIOULUE O 3a8epULeHUl
MPAHCAAYUY NOLUNENMUOHOL yenu;

*  KOJJIMHEAPHOCTh — JIMHENHOI IMOC/Ief0BaTeIbHOCTH HYKJIEOTHUIOB COOT-
BETCTBYeT JIMHENHAA II0CJIeJ0BATEIbHOCTh AaMUHOKKCJIIOT;

* YHHBEPCAJbHOCTh — TeHETHUYECKUH KOJ eIWH [IJs BCEX OPraHu3MOB,
CYIIIeCTBYIOIINX Ha 3eMJIe.

MITaK, reHeTMueCcKunin Kop ABNAETCA CUCTEMOIN HYKNIEOTMAOB AJ1A COXPaHEHWs
nHoopmMaLuny 06 ammHoKUCNOTax 6enkoB nnm puboHykneotngax PHK.

Kak npouncxopaut 6MocnHTe3 6eN1KOB B XKNBOW Knetke?
BUOCHUHTES BEJIKOB — cosoxyn-

HOCMb npoyeccos 00pa306anus MoJe-

KYJa 6enK06 U3 AMUHOKUCLOM HA 0CHO8e

un@opmayuu zenos JJHEK. BuocunTtes —) —)
0EeJIKOB — OYEHb CJOKHBIN IIPOIECC, Tpe- - .
OyIOUIUI 3HAUNUTENHHBIX 3aTPAT 9HEPTUU Ef ES{
U IPOUCXOAAINUN IIPU YUACTUU MHOTUX 5 S
depmenToB. OCHOBHBIMH dTallaMu OUO- 2 8 Genok
cuHTe3a 0OEJIKOB ABJIAIOTCA TPAHCKPUII- g
mus v tpaHcaanus (un. 66).

TpaucKkpunua — nepenucvléarue ARK PHK
UH(OPMAUUL O NepeuuHoil cmpykmype Mn. 66. O6u.|aﬂ6cxema 6UoCnHTe3a

eJlka

oeaxa ¢ monexyrvt JHE na monexynry
npedwecmeennuxka uPHK (npo-uPHEK), npoucxodswee 8 yumonaasme (y
nporxapuomos) uau 8 adpe (y ayxapuomos). Ilpu obpaszoBanuu npo-uPHEK
OIHOBPEMEHHO IIPOMCXONUT e€ co3peBanue (npouyeccunz uPHK). OHo 3a-
kaouaercsa B ooperenuu PHK crabuabHOCTH, 3aiiuTe OT (PepMEHTOB, BO3-
MOJKHOCTH IIepeMellleHns U3 AApa U yuacTus B TpaHcasnuu. 3peaad uPHK
yepes sepHBIE IIOPHI IONIanaeT B nuroiiasMy (skcnopm uPHRK).
Tpaucasuusa (nar. translatio —

[BuxeHne
nepeHoc) — COBO0KYNHOCNLb NPOUECCO8  pubocombl
npeobpa3o8anus  Hacae0cmeenHoll r e
unpopmayuu uPHK 8 6enok nepsuu-

Hoit cmpyxkmypov. (ua. 67). Tpanc-
JANUSA TPOUCXOAUT Ha pubocoMax. %
C ommoii moserkysaoit muPHK wmoryT o /
OJHOBPEMEHHO CBS3LIBATHCA  He- \?%
CKOJILKO pubocoM c obOpasoBaHHEM
MOJIUPUOOCOMBI (IIOJIICOMBI).
Heobxonumble musi 6GuocumuTeza /. 67. Cxema TpaHCALNM MONEKYbI 6enka:
0eIKOB AMUHOKHCJIOTBHI TOCTABJIA- 1~ pubocoma; 2 - nPHK; 3 — TPHK;
10T K pubocomam MoJiekyasl TPHE. 4 = amMHoKMCOT!
IIpomecc obobemuuenus TPHK ¢ aKTUBHPOBAHHBIME AMHHOKMCJIOTAMMI Ha-
3LIBAETCA aKmueéayuell amuHokucaom. MHOTHIE aMUHOKHCIOT KOOUPYIOTCS
HECKOJILKUMU TPUILIETaMU, MO3TOMY KoJsimuecTBO BunoB TPHK paBHo 61.
TpaHcasanusa HaUMHAETCA CO B3aMMOJeiiCcTBUA CyObeIMHUIl PUOOCOM C
uPHEK u meppoii TPHK, auTUKOIOH KOTOPOH COOTBETCTBYET CTAPT-KOIOHY
uPHEK — AVT. 9ToT KOI0OH ompeaenasaeT I puOOCOMBI HAUAJIO CUNTBIBAHUA

§ 26. [eHeTnyecknin Kog. briocnHTes benka
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undpopmanuu ¢ uPHK. Korga nepsas TPHEK cBassiBaercsa ¢ uPHKE, pubo-
coMa JieJiaerT Iar, U B €€ QYHKIIMOHAJIHHOM IIEHTPE OKAa3bIBAIOTCA IBA TPHU-
miaeta. Ha omHOM M3 HMX MPOMCXOAUT pacmosHaBaHue cienyiorieii TPHE,
a Ha IPyroM — OCBOOOKIeHMEe aMHUHOKMUCJIOTHI OT npeawigyieii TPHK u eé
mprcoeIuHEeHNe K Ienu OyayIeit MmoaeKyJbl 6eaka. [amee pubocoma mepe-
nsuraercs no uPHK posHo Ha ommu Tpumier, obecmeunBas HapallliBaHUe
HOJIUIENITUIHON Ienu. JTO IIepeMeIleHre IMPOUCXOAUT M0 TeX IIOpP, IIoKa
pubocomMa He HATOJKHETCS Ha OOUH 13 cTomn-KomouoB B uPHK, uro curua-
JUBUPYET O 3aBEPIIeHUN TPAHCIAIUHA.

ITocne otmesmeHusa oOT puOOCOM HauWMHaeTcA cos3peBaHme OeakoB. K
HUM IIPUCOEAVHAIOTCS Pa3IUYHble XUMUYECKUEe TPYIIIbI, OTIIEIIAIOTCA He-
Ooubiiie (hparMeHThl, OHM IIPeo0pasyioTCsa BO BTOPUUHYIO, TPETUUHYIO CTPYK-
TYPBI X AP. ITHU IIePECTPONKN IIPOUCXOIAT B IIUTOILIadMe, rpanyiapHoi IIIC,
KomiLieKkce ['obmxy, u3MeHsasa (PYHKIINOHAIbHYI0 aKTHBHOCTh OEJIKOB.

WTtaKk, oCHOBHbIMW 3Tanamun 6MOCMHTE3a 6enKkoB
ABNAKOTCA TpaHCKpVIFILI,I/IFI n TpaHCJ'IFILWIFI.

, LOEATEJIbHOCTb
;e‘;) MpakTnyeckas pa6ora N2 2, PELUEHUE DJIEMEHTAPHbIX
/Q//' YNPAXXHEHWIA MO TPAHCKPUNLUU N TPAHCNIALUN
IMeas: hGopMupyeM yMeHME PemIaTh 3JeMeHTapHbIe YIPAKHEHUA IO MOJIe-
KYJIAPHOI OMOJIOTUH.
YTO HY>KHO MOMHUTD 4NiA peLleHNs YyNpaXKHeHuT

» Jlouna HyRJeotuna — 0,34 HM
* MoaekyasapHas Macca HyKJeoTuna — 345 a. e. M.
* OTHocuTesbHAS MOJIEKYJISApPHaAA Macca aMuHOKUCIOTH — 100 a. e. M.

Yupa:xkaeane 1. C momoIIbIo Ta6bnuua reHeTnueckoro Koga PHK

Tabauipl remerudyeckoro xKogza PHE (8 ckobkax — ko0 []HK)

OIpefleIuTe: a) aMUHOKHCJIOTY, KO- MNMepBoe| Brtopoe ocHoBaHne |TpeTbe

Topasa Kogupyerca Tpumiaerom AAA; |ocHosa- OCHO-
pas KoMDY P VA) | L) | AM | rw)

0) TPUILIeTHI, KOAUPYIOIINEe aMUHO- Hue BaHue

kucjaoty aeinun (JIEW). ®en | Cep | Tup | Uuc | Y(A)

Yupaxuenne 2. Oxra w3 memeit | y(a) | Qe | Cep | Tup | Uuc | LD
dparmernTta JTHK umeer Taxkyio mocie- fleit | Cep | Cron | Cron | A(T)
Jlen | Cep | Cron | Tpu | T(L)

IOBAaTeJbHOCTh HYKJeoTHnoB: AIT A
)

Nen | N M A ¥(
ATl TAO LIIT ITA TTT AIT. nen | o | o | Anr | Ui

OmpezenuTe mOCIeLOBATEIHLHOCTD HY- un | nen Mpo | M | Apr | A)

kaeotunos uPHK. Nen | Mpo | M | Apr | (L)
Yupa:xaenue 3. Oupeneaure aMu- Wne | Tpe | Ach | Cep | Y(A)

HOKMCJIOTHBIII cocTaB OeJKa, KOTO- Wne | Tpe | AcH | Cep | LN
. A(T)

peiii Kopupyercss uPHK caenyrorero Wne | Tpe | Niuz | Apr | A(T)

cocraa: ITIIT ITAIT ITVA IITV. Met* | Tpe | /s | Apr | (L)
Yupaxuenne 4. dparmMesT nenu Ban | Ana | Acn | Tnn | Y(A)

uPHE cocromt ns mociemosarensuo |y | oo | Ana | Acn | fwm [ LD

Ban | Ana | Tny | nn | A(T)

pacmoyoskeHHBIX KomoHoB: AYT YVT Ban | Ana | Ty | v | )

YVII VIT VAA. Kakve auTUKOOHBI
oyaytr y TPHK 1 ¢ KaKuMu aMUHOKHCJIOTAMU OHU CBSI3aHBI?




YnpaxXHeHUA AN CaMOCTOATENbHOrO pellueHus

Yupaxuaenue 5*. OTHOCUTeIbHASA MOJIEKYIApHad macca 6esnxa — 50000.
OmpenenuTe OJINHY W Maccy TreHa, KOUPYIOIET0 3TOT 0eJoK.

Yupaxuenue 6% MomexkynapHas macca opmoit ua 1memeir [[THK -
119 025 a. e. m. OmpegenuTe KOJUYIECTBO MOHOMEPOB OeJIKa M ero OTHOCHU-
TeJbHYI0 MOJEKYJIAPHYIO Maccy.

Yupaxsaenue 7%, Mojsexyiaa npo-uPHEK cocroutr us 900 HyKJI€eoTHIOB,
npuuéM Ha MHTPOHHBIE yuacTKu npuxonutcss 300 mykriseoTunoB. CKOJIBKO
AMHUHOKHCJIOTHBIX OCTATKOB COAEPIKUT 0eJI0K?

Yupaxuenue 8%. OmpefennTe MOJEKYJIAPHYI0 Maccy W IJUHY TeHa,
ecJiu B HEM 3aKOAMPOBaH 0eJIOK ¢ MOJIeKyJaapHo# maccoii 28 000 a.e. M.

brnonorna + AHrMMNCKNIN A3bIK

IlepeBenuTe TEKCT U OIPEAEIUTE CYTh HOHATUA «0MOMHMOPMATHAKAY .

«Bioinformatics is a field that develops methods and software tools
for understanding biological data. As an interdisciplinary field of science,
bioinformatics combines computer science, statistics, mathematics, and
engineering to analyze and interpret biological data. Common uses of
bioinformaticsinclude the identification of candidate genes and nucleotides.
Often, such identification is made with the aim of better understanding
the genetic basis of disease, unique adaptations, desirable properties, or
differences between populations. In a less formal way, bioinformatics also
tries to understand the organisational principles within nucleic acid and
protein sequences. It also plays a role in the analysis of gene and protein
expression and regulation. Bioinformatics tools aid in the comparison of
genetic and genomic data and more generally in the understanding of
evolutionary aspects of molecular biology».

4 ﬁ! OTHOLLUEHUE
;‘ﬁ Buonorusa + Hayka

Tenernueckuii Kop ObLI paciin@poBaH B
60-x rogax XX B., 3auro I'. Kopana, P. Xon-
auu M. Hupenbepe nonyunnu HobGemeBcryio

npemuio 1o pusuosornm; u Mepunuae 1968 r. GCA AGA GAT AAT TGT..
OueHnTe 3HAUEHHE ITOTO OTKPHITUA JJId Pas-
JIUYHBIX OTPACiel AeATeIbHOCTH YeOBeKa. AT A B 0 G .-

1 s 3 4 3

kL ! PE3YJITAT
T —

OueHka 3agaHua gna CamOKOHTPONA

1. Yto Takoe reHeTuueckunn kog? 2. HazoBnTe OCHOBHbIE CBONCTBA FrEHETUYECKOTO
1-6 | Koga. 3. Yto Takoe TpaHckpunuma uPHK? 4. [ae npouncxoamt TpaHckpunuma? 5. Yto
Takoe TpaHcnauma? 6. [oe nponcxogut TpaHcnayma?

7. KakoBbl 0COGEHHOCTM reHeTUYECKOTO Koga? 8. Kak nponcxoanT TpaHCKpunuma B
xuBon knetke? 9. Kak nponcxoanT TpaHCAAUNA B KNeTke?

10 =12 | 10. KakoBO 3HauYeHMe reHeTUYeCKoro Koja B G1ocnHTese 6enkos?

§ 26. lfeHeTnYeckun Koa. buocnHTes 6enka
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AHK - smo camoe yousumesnvHoe u 3a2a004yHoe

U3 ecex op2aHu4ecKux coeOuHeHudl.
[Jlemckas sHUuKIoneous

§ 27. YABOEHUE AHK. PENAPALA NOBPEXAEHUN AHK
OcCHOBHbIe NOHATUA N KnoueBble TepmuHbl: PEMJIMKALUA OHK. PEMA-
PALNA OHK. ;
0 TOM, UTO B 3TOT AeHb B 1953 r. B :KypHale

Nature [Jouceiime Yomcon u Ppancuc Kpuk

i g
coBmecTHO ¢ Mopucom Yunkuncom u Poszarund ®@Ppanknun omyGImKoOBa-
JIU pes3yJIbTAThI UCCIaeNOoBaHUA cTPYKTYpPhl MoseKkyabl [JJHK. Kaxkue cBoiicTBa
OHK saBisercsa ocCHOBOII Takoro mouéra?

Moaymarirte!

25 ampesist B pasHbIX CTpaHaxX MHUPa OT-
MeualoT HeOoOBIUHBIN IpasgHUK — Me:KIayHapom-
ueii geas JHK. 9ra gmara BbiOpaHa B maMAThb

¢ :ém COAEPXXAHUE

Sl Kax npouncxoaut camoyasoeHne AHK?

OmHUM M3 YHUKAJBbHBIX M HEMOBTOPUMBIX cBoiicTB MoJjekya JHK aB-
JseTcA MX CIOCOOHOCTHL K caMoyABoeHUIO (pemukarnuu). VI3 omHoi mare-
punckoii [[HK ob6pasyiorca nBe mouepume moJjekyasl JJHK. 9ror mporecc
MIPOUCXOIUT B Anpe (UIU HyKJIeouae) KJIETOK mepel X AejieHueM u obecie-
YyrBaeT mepenavyy reHeTHUecKoil nH(OpMaIllny U3 IOKOJeHUSI B MOKOJIEHNeE.

MexaHu3M peIIMKAIMKM y OPraHM3MOB PAa3HBIX KJIACCOB HECKOJBLKO
OTJINYAETCs, OAHAKO ero OCHOBAa OJAMHAKOBA AJIA BceX. [JIaBHBIMU MPUHIH-
maMy PeILINKAIUN ABJISAIOTC:

*  KOMILUIEMEHTAPHOCTh — K HYKJECOTUIAM KA KI0N MATEPUHCKOI e Ipu-
COeUHSAIOTCA CBOOOAHBIE HYKJIeoTU Akl HA ocHOBaHum A =T, a I' = I1;

*  IOJYKOHCEPBATHBHOCTh — KaiKaasd m3 NBYX gouepHuX mojsekya [THEK
IOJIy4aeT OJHY Ilellb OT MATEePUHCKON MOJIEKYJIbI, 8 BTOPYIO — CUHTE3U-
pyeT u3 HYKJIEOTUIOB;

*  aHTHNApaAJUIeJbHOCTHh — Ha
ONHOM IIeIN CUHTE3 OCYIIeCT-
BJIAETCS B OJJHOM HAIIpaBJIEHUH,
a Ha ApPyroili — B IIPOTUBOIIO-
JIOYKHOM.

Pensmkanua — CIOMKHBIA MHO-

. A=T A=T Ay A=T A=T
rO9TANHbIA IIPOLECC, B KOTOPOM [ _r e \ /[ ey U=r U=r
y4acTBYIOT MHOTHEe (EePMEHTBI [T—_A 1AV, T—A T—A
(un. 68). On HaumHaeTcss ¢ TOro, [T—A 1 A T—A T—A
uTO OmpeneaéHHbIe (PepMeHTHI pac- [U=T U= U=r u=r
KPYYHMBAIOT CIUPAJIbHYIO MOJIEKYJIY ;i$ ;i ;i$ ;i$
OHEK, mocJie uero K Hell mpucoenu- =i F—— =i r—y
HAIOTCA OeJIKU, KOTOPHIE He IAioT
MOJIEKYyJie CHOBa CBEPHYTBCA. Wn. 68. Cxema pennukaumv monekynbl JHK



Hpyrue depments! paciemisior JJTHK #Ha gBe oTmeabHBbIe Ienmu ¢ oOpa-
30BaHMEM peILIMKAIIMOHHBINA BUAKU. [lajlee K KaKIol M3 MaTEPUHCKUX
neneii npucoenmasiorcsa JJHK-nmonumepassl, KaTaausupyiomiue odpasoBa-
HUe HOBBIX [MOUYEPHUX Iiemneidl. ITHM (hepMeHTHI CIIOCOOHBI TaK’Ke HCIIPaB-
JIATH BO3MOJKHBIE OIINOKY PEILINKAIINYU U IPOBEPATH KOMIIJIEMEHTAPHOCTb.
CuHTe3 HOBBIX Iiellell MPOMCXOAUT ACHMMETPHUYHO, TO €CThb OZHA M3 HUX
CUHTe3UPYyeTCs HeIPepbIBHO, Apyras Iellb o0pa3yeTcA B IPOTHUBOIIOJIONK-
HOM HAaIIpaBJIeHWM B BUJe KOPOTKuUX (parmentoB. Ilocie saBeplieHus
penukanuu u3 oxHoi MoJsieKyabl JIHK oOpasyioTcsa nBe umaeHTUYHEIE,
KOTOpbIe CKPYUYMBAIOTCS B ABOMHYIO CIUPAJbD.

Wtak, PEMJIMKALUWA OHK (ot nat. replicatio — noBTopeHune) —
npouecc camoyasoeHusa OHK, obecneunsatowun KonmpoBaHue
HacnegcTBeHHOW UHpopMaLmMn 1 nepeaady e€ 13 NOKOJIEHUA B MOKOMEHMe.

Kakoe 3HaueHue penapauuv [JHK?

PEITAPATIUA JTHE — cosoxynnocmb npoueccos, ¢ nOMOWbio KOMO-
pulx Kaemka Haxo0um u ucnpasnsem nospexcdenus monexyn JTHK. IIpo-
necc penapanuu [JHK BodMoKeH moTomMy, UTO TeHeTHUYECKasaA MHMOPMAIUA
OHEK cyiiecTByeT B ABYX KONUAX — IO ONHOM B KaKIOW M3 ABYX Iemein
OHEK. ITosTomy cayuaiiHoe MOBpPerKIeHNEe B ONHOMN U3
merneil MOKeT ObITh yAaJieHO, W IOBPEKIEHHbBIN yUa-
CTOK Iienu OyZeT BOCCTAHOBJIEH 3a CUET MHMOPMAIIUU
JIPYTO¥ IeTn.

IToepexkgenus JJTHK B KaeTKax MOryT BOSHHKATH
moj, MefCTBUEM pa3JIWUYHBIX (haxTopoB. HekoTopsnie
U3 HUX ABJAKTCA BHEUIHUMU: VJIbTpaduoeTo-
Bble U PaJMOAKTHBHBIE JIyUW, TeMIEpaTypa, XUMU-
yeckue coequHeHus u Ap. Ho Gojiee CyIiecTBEHHO
nmelicTBHE BHYTPeHHUX (PaKTOpoB. ITO, BO-TEPBHIX,
MeTab0JM3M KJIETKU, B X0Je KOTOPOTO TOABIAIOTCS
CBOOOHBIE PagNKaJbl, IIEPOKCUA BOZOPOLAa, CBOOGO-
HBIH KHCJopon u T. n. Bo-BTOPBIX, BOJA IIOCTOSAHHO
rugposusyer [IHK. N naxkoner, omubku ¢epMeHTOB
OJHE-nonmnmepassl.

CyimecTByeT HECKOJIbKO BHIOB pelapalumu.
IIpocreiitiiasi — BTO cBemoéas penapayus, ocy-
mectBasgemada ¢epmenTom (IIHK-doronmnasow) u
BOCCTAHABJIMBAIONIAA IOBPEXKIEHHBIE CBABU MEXKIY
HYKJIEOTHULAMU.

OCHOBHBIM BHUOM pemapamuy SBISETCA pa3pe-
3anue /[HK — ynajreHue TOBPEKIEHHBIX OIHOIIE-
nmoueuHblx yuacTKoB JJTHK u3 10 — 30 HyKJeoTHI0OB
Y BOCCTAHOBJIEHHE HODPMAJBbHONU CTPYKTYPHI MOJIE-
KyJabl. B ciayuae cunbHoro moBpe:xkaenus [THK (o6-
pasoBaHUs [OBYXIEIMIOUYEUYHBLIX PAa3PLIBOB, OOJBIITUX
OHOITEIIOYEUHBIX IIPOBAJIOB, MEXKIIEIIOYHOTO CIITHBA-
HUA) NIPOUCXONUT PEKOMOUHAUUOHHAA Penapayus: OTKPHIT/E penapaLmMyt:
dparmerr THK ypansercs, u B 9TOM MeCTe CHHTE- | _T fluugans; 2 - M. Mo-
3UpyeTrca HOBBIT (bpaI‘MeHT. apwy; 3 — A. CaH;pKap

Wn. 69. Nlaypeatbl
Hobenesckoin npemui
no xumun (2015) 3a

§ 27. YnBoeHue [IHK. Penapauua nospexaeHun JHK
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MexanmusMbl perapanuy KOHTPOJUPYIOTCA reHamMu. Tak, y KHUIIIEUHOH
MaJIOUKM 3a WCIPaBJieHNe TOBPEKAeHUI oTBeuaoT okojsio 50 rexHos. Yem
CJIOJKHEe KJIETKa, TeM 00JIbIle CTPYKTYPHBIX W PETyJISTOPHBIX TeHOB yda-
CTBYyeT B pemaparuu. [IoBpexeHus 9TUX TeHOB MOTYT BLI3bLIBATH MYTAIUAH,
IIPOBOITMPOBATH I'M0EJb KJIETOK UJIU CIIOCOOCTBOBATh UX 3JIOKAUECTBEHHOMY
mepeposKIeHn0. YUEéHble CUMTAIOT, YTO HAapYIIeHNWe pelapanuy Ha YPOBHE
opraHmusaMa IPUBOIUT K Ae()eKTaM Pa3BUTHUA, CTAPEHUIO U KaHIePOTeHe3y
(80 — 90 % Bcex paxkoBBIX 3a00JIeBAHUI CBSI3aHBI C HAPYIIIeHHWEM pelapa-
nuun). IpdexTuBnocts penapanuu JJHK 3aBucur or MmHOrmX (haKTOpPOB, B
TOM YmCJe OT THUIa KJIETKHU, e€ Bo3pacTa U OKPYKeHUsd.

WTak, penapauua JHK HanpaBneHa Ha nogaep»aHue
reHeTMYeCcKon CTabunbHOCTU KIETOK.

, OEATEJIbHOCTb
%' 3apaHune Ha NpyMeHeHue 3HaHNi

C moMoIbio TabMUILI U MIIIOCTPAIIME CPABHUTE TPAHCKPUIIIUIO U Pe-
IIJIUKAIUIO B KJETKaX dyKapuoToB. CresaiiTe BHIBOL O CXOICTBE W PAB3JIH-
YUAX MEKIY HUMU.

MpunsHak TpaHcKpunumnsa Pennukauns
MecTo npoxoxaeHusa

YTto ABnAeTca maTpuuen gna npoueccos?

Kakne monekynbl 06pasytoTca B pesynbrate?
M3 Kakunx monekyn MoHOMepoB obpasytoTcs?
Kakue depmeHTbl KaTanusmpyot?

3HaueHVe AnAa KNeTok

PelueHune ynpakHeHU

1. BreiOepuTe mociemoBaTeIbHOCTL A30TOCOAEPIKAIINX OCHOBAHUII, KO-

Topasd obpasyercss B mpoliecce penaukauyuu moieryabl J[ITHK Ha ocHoBe
mernu — AIIT TTT TAT T'AT TTT AIIT I'TT:
a) TTA AAII IITA AAA TTA ITAII;
0) TAA TAA TAA TAA AAA AAA TAT;
B) TAIT AIIT IITIT ATT I'TA ITIIT TTLI;
r) TTT TTT TAT AITA ITAII IIT'IT] TAA;
m) TTA TIHT I'TT IIIIT IITA AAA.

2. B516ep1/1're IIocJjiefoBaTeJIbHOCTh as30-

Tocomepskamux ocHoBaHuit uPHK, xotopasa PHK

obpasyercda B pe3yJibTaTe IIPOILECCa MPAHC-

kpunyuu ¢ moaekyabl [THK Takoro crpoe- ; - |
uust — ATT TT'I] TAT TAIT ITAT I'TA AIIT: {I@I
a) YAIT AIIT ITVI[ AVT I'VA IIITY VTII; AHK

PHK-nonumepasa

6) VYV VYV VAY AIIA ITAIT IITIL VAA;

B) YTA VIIT I'TT IIT ITVA AAA VTA;

r) VTA AAIT ITVA ITVA AAA YTA IIAII;

1) YAA VAA YAA VAA YAA AAA AAA VAT.



3. C momoIipio TabauIlkl reHeTudYecKoro Kozxa (c. 112) ompeneante aMu-
HOKUCJIOTHBIH COCTaB MENTHa, KOTOPHIH 00pasyeTcsa B pe3yJIbTaTe mpaHCcas-
yuu ua ocHoBe (pparmenta uPHK Taxoro
HYKJIEOTUAHOTO coctaBa — YVYV¥ IIITA
ITY AT1I:

a) ®@en-Ilpo-I'mu-Cep;

6) Cep-Amna-ITuc-Bau;

B) @en-Tpu-Tpe;

r) Tup-IIpo; %5; %) o o
n) Ban-Ban-T'omy-T'onn.
Buonorusa + Undpopmauusa

Nuadopmanumonnsiit curman SOS (aHri.
Save our Souls) nsBemaer o 6ese B cucTemMe
paguocBs3u, B MequIlnHe paspadaThiBaeTcs
SOS-cucrema 3apaBooxXpaHeHHsA. B KiaeTKax
opraHusmMos cymiectsyer SOS-cucrema, Ko-
TOpylo OTKpblI B 1975 r. M. Pagman. 9ra
CHCTeMa BKJIIOUAETCS, €CJAU KOJHUUYECTBO IIO-
ppexxgenuii [THK yrposkaer kusHu KaeTKu. SOS-cucTeMa aKTUBUPYET
TPYIILI TeHOB, 00YCJIOBJIMBAIOIINX 3aIUTHBLIN KJIETOUHBLIN OTBET HA 9THU
moBpe:kgeHus. Kakue KieTOUHBIE TPOIlECChl (GOPMUPYIOT SAITUTHBIN KJe-
TOYHBIN OTBET?

OTHOLWEHWE

ﬁ Buonorusa + 3popoBbe

IIpu merabonuaMe B KJETKAX IIOCTOSHHO
o0pasyloTca U 00e3BpEKUBAIOTCA CBOOOIHEIE
pamuKanbel M mepoKcun Bogopoga. HakxomieHue
9TUX COeAUHEHUH IPUBOAUT K OKHUCIUTEIHLHOMY
cTpeccy M OKHCJIEHUWIO JUMUA0B, O0eakos, [THK,
4TO ABJSETCA MIPUUYNHON MHOIMX 3a00JIeBaHUIN 1
crapenns. BpegHoMy BO3AefiCTBUIO CBOOOTHBIX
paJuKalioB U IMEePOKCHIa BOAOPOLA IMPOTUBOIEH-
CTBYIOT aHTHOKCHUIaHThI. KaKkue coefnHEeHNSI OTHOCATCA K aHTUOKCHUAAHTAM
¥ B KaKWX MHUIEBBIX MPOAYKTaX MX colepsKaHme HamboJsbinee? OieHUTE
CBOH HUIIEBOI PAIliOH OTHOCUTEJIHLHO COAEP:KAHUA dTUX COENNHEHUI.

S PE3VJIbTAT
OueHkKa 3apaHuna aNA CaMOKOHTponA
1. Yto TaKkoe pennmkauua? 2. Ha3oBmTe OCHOBHbIe MPUHLMNbI pernankaumu. 3. Mpu-

1-6 | BeguTe NprumMepbl bepmMeHToB pennnkauun. 4. Yto Takoe penapaumsa AHK? 5. Hazo-
BuTe $paKTopbl, Bbi3biBalowume nospexaeHus [HK. 6. Kakue ectb Buabl penapauum?

7. Kak npoucxoaut npouecc camoyasoeHua [1HK? 8. Kakoe 3HaueHme numeet penapa-
uma OHK? 9. KakoBbl noCneAcTBMA HapyLeHUA penapauumn B opraHnme?

10-12 | 10. B 4ém cxX0ACTBO 1 OTANUMNE MeXAY TPAHCKpUNLUMeNn 1 penankaumnen?

§ 27. YnBoeHue [IHK. Penapauua nospexaeHun JHK
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Omnis cellula e cellula.
P. Bupxos

§ 28. QENIEHUE KJIETOK. KJIETOYHbIW LIUKJ1. MUTO3

OcHOBHbIe NOHATNA 1 KnioveBble TepMmuHbl: JEJIEHUE KJIETOK. KJIETOY-
HbI UUKN. UnTepdasa. MUTO3.

BcnomHute!  Yro Takoe KnetouHas teopua?

Mogymanire!

«KaxncOyro cexyndy 6 Hawlem meje COMHU MUJL-
JUOHO8 MAJNEHbKUX 0aJepur cxo0amcs u pacxodsamcs,
pacnoaazaiomes 6 psd u pa3bezalomcs 8 pasHvle CMOPOHDL,
CJIOBHO MAHUYOPbL HA 0ALY, KOMOpble GbLNOJHAION. CAONHC-
Hble na cCMApUHHOZ0 MAHYA. IMOom maney — OpesHelluLuil
Ha 3eme. Mo maHey HU3HU», — TaK OMUCHIBAJ 3TO ABJIE-
Hue amepukaHckuil regetur I'. J. Meanep (1890—1967).
O KaKoM TaHIle Peub?

. ,_g“! COMEPAHVE

Dl Kakoe 3HaueHVe nmeer geneHune KneTok?

HacnencrBenHas mHGOpPMAIMSA OT OAHOTO TOKOJIEHUA KJETOK Iepe-
maérTcsA CcaeyIoIeMy IOKOJEHWI0 KJETOK C IIOMOIIbI0 XPOMOCOM. OTHU
CTPYKTYDPHI Tiepe]] AeJeHWeM KJETOK YABAWBAIOTCSI U PaCIpelessaioTcs
MeKy HOBBIMHU KJeTKaMu. Takoe ymopsaaoueHHOe pacupejesieHne U eCThb
«TaHell JKUSHU» .

JEJJEHUE KJIETOK — cosoxynrocmbv npoyec- @
€08, 8 pe3yavmame KOMOPbLX HACLeOCMEEHHAS
uH@opmayus kKaiemkxu nepedaémcsa credyouemy +
noxoseHulo Kaemok. JeneHme TPOKapUOTHUE- o0
CKUX KJIETOK IIPOIlle, MMOCKOJbKY HYKJEOHU.I CO-

IEePKUT TOJBKO OAHY KOJIbIleBYI0 Mosiekyay [IHEK. i

dra «baKTepuasbHaAsg XpOMOCOMAa» Tepen meJie-
HIEeM caMoyJBamBaeTcsd. B xome aToro mpoiiecca o
VILIOTHEHUS «XPOMOCOMBI» HE IPOMCXOAUT. 3aTeM

o6e mosexyabl [[HK mpukpemndioTcs K IJiasMma- @
THUYecKoli MeMOpaHe W pacmpemensoTcsa. Jlajee

IPOUCXONAT Ipoliece AeJeHUs IUTOIIa3Mbl U 006- Wn. 70. buHapHoe
pasoBaHUe U3 OJHOI MaTepPUHCKOH ABYX JouepHux ACNEHNE Npokapnotide-
kiaetok (us. 70). Takoe caMOBOCIIPOU3BeAEHUE CrOM KneTKM
KJIETOK HAa3BbIBAETCSA OUHAPHBLM OelleHuem; OHO IIPOUCXOAUT OUYEHb
onicTpo. Hampumep, npu 6GaaronpusTHBIX YCIOBUAX KHUINEUHAs IaI0U-
Ka geaurtca xKaxablie 20—30 muu. [eseHue momojaMm, WJIu OWHApPHOE
nejieHue, obecrmeunBaeT 0ECIIOJIOe PA3MHOMKEHUE MPOKAPHUOTOB.

Henenue dyKapUOTUYECKUX KJIETOK OCJOKHEHO TeM, YTO SAPO CO-
IEeP:KUT YETHBIN (IUIIOUAHBIN) HAO0p XpoMocoM. OCHOBHBIMU TUIIAMU
IeJeHUs 9YKApPUOTUUYECKUX KJETOK ABJSETCA AejeHue TYTEM MUTO3a U
metiosa. Mumo3 (ot rped. mitos — HUTH) — JejJieHUe, OPU KOTOPOM U3
OIHOII MAaTEePUHCKOUN KJETKU o0pasyioTcs IABe JOoUepHUe KJIETKH C TAKUM



JKe HabopoM XpPOMOCOM. ITOT THUII JeJIeH!sI — OCHOBA POCTa, pereHepaiuu,
0ecrosIor0 PasMHOMKEHUS dYKapUOTOB (pacTeHuil, TpubOB W KUBOTHBIX).
Meiio3 — fenenne, Ipu KOTOPOM M3 OJHOM MaTEePUHCKOU KJEeTKU 00pasy-
I0TCA JoUepHUeE KJIETKHU C MTOJOBUHHBIM (TallJIOUIHBIM) HAG0POM XpPOMOCOM

¥ BUIOU3MEHEHHOM HACJeICTBEHHON
nHopmanueii. bBiaromapa Tarkomy
IeJIEHUI0 BO3HUKAIOT raMeThl, KOTO-
pbie 00ecmeunBaiOT II0JIOBOE PasMHO-
JKeHre MHOTUX 9YKapHuOTOB.
MTaK, 3HauyeHne geneHna KeTok 3a-
KJlOYaeTCcA B YABOEHMN U Nepedayve
HacneacTBEHHOW MHPOPMaLUKn cnepyio-
LieMy NMOKOJIEHMIO KIIETOK U obecneye-
HUW NPEeeMCTBEHHOCTU MU3HW.
OT Yyero 3aBUCNT NPOAOIIKNTENb-
HOCTb KJIETOYHOrO uyukKna?

KJETOYHBIN IIUKJ - amo
nepuod cyuiecmeosaHus AYKapuo-
muueckoil kaemxu om 00HOzO OeJe-
Hus K Opyzomy. IIpomOIKHUTEIHFHOCTS STOTO TEPHOAA
pasjinYHa y PasHBIX KJIETOK (HampuMmep, AJIA JeHKO-
IIUTOB YeJioBeKa — 4—5 CYTOK, AJA KJETOK KHIIedu-
Horo snutenusa — 8—10 u). EcTh KiIeTKu, KOTOpHIE
He CIIOCOOHBI K [EeJIeHHI0, U UX KJETOUHBIHA IIUKJ CO-
BIIQJAET C IIPONOJIKUTEJILHOCTHIO X KU3HU (HAIpPU-
Mep, HeHpPOHBI, SPUTPOIUTHI UEJIOBEKa, JKUBYIILE
100-120 gueit). IIpomoaKUTENIBLHOCTH KJIETOYHO-
ro IIWKJA 3aBUCUT OT BHYTPEeHHUX (HAmpumep, WH-
TEHCUBHOCTL MeTabosm3Ma, THUI KJETOK ¥ T. [I.)
¥ BHEITHHX (HAIIpUMep, TeMIepaTrypa, IUTATeJIbHbIe
BeIllecTBa, HAJWUYMEe KKCJI0Poaa) (PaKkTOpPOB.

IIporeccel, mpoucxondIye B TeUeHNEe KJIETOUHOTO
IIMKJIa, TTOCJeIOBATENIbHBI, M UX OCYIIECTBJIE€HUE B 00-
PaTHOM HAaIpaBJeHUN HEBO3MOKHO. Ba'KHOI uepToOit
BCEX 9YKapHUOTOB SBJIAETCA TO, UTO TeUEHUWE Pa3Inu-
HBIX (ha3 KJETOYHOTO IWKJA TOMJIEKUT PeryssIuu.
CyIecTByeT ABa OCHOBHBIX KJIaCcCa PEryJIsITOPHBIX MO-
JIEKYJI, KOTOPbIe HAIPaBISIOT KJIETOUHBIH ITUKJ. ITO
IMUKJIUHLI ¥ ITUKJIMH3aBUCUMBIe (DEPMEHTHI KWHABHI.
3a OTKpBITHE ITUX IIEHTPAJBHBIX MOJIEKYJ PeryJid-
num kKJgeroyHoro nukJiaa J. Xapmeean, T. Xanm u
II. Hepc nonyunnu HoGeseBcKyio IpemMuio B 00JacTu
dusuosoruu u Mmeaguiuael (2001).

st 60JBIINHCTBA KJIETOK MHOT'OKJETOUHBIX Opra-
HI3MOB KOJIMUYECTBO KJIETOUYHBIX I[MKJIOB OI'PAHUYEHO.
OHM 3amporpaMMHpPOBaHBLI Ha OINpPeNeEHHOe KOJU-
YecTBO JeJIeHUIi, IOocJie KOTOPBIX Imormbaior. Hawmbo-
Jlee BepPOSTHOU THUIIOTe30#, 00bACHAINEH 3TOT (axT,

§ 28. leneHune knetok. Knetounbii ymkn. Mutos

Wn. 72. Naypeatbl
Hobenesckon npemmn
no ¢pusmonornu n
MegnLuHe
1 - J1.XapTBenn;
2 - T.XaHT; 3 - MN.Hepc 119
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CUHuTaeTcA TeJOMepHasa rumiores3a, CorjiacHo KOTOpOfI CPOK XHN3HU KJIETKH
3aBHCHUT OT AJIMHBI KOHIIEBBIX YYaCTKOB XPOMOCOM — TEJIOMED.

Utak, NPOAOCJIXKUTEJIbHOCTb K/NIETOYHOIO LUKMKIa pasfinyHa Y pa3HbIX KNETOK
N 3aBUCUT OT TUMNa KJIETOK, a TaKXKe BHYTPEHHUX N BHELIHNX d)aKTOpOB,
BJINAIOWNX Ha KNETKY B TeYeHNe €€ XUM3HWN.

Kak npoucxoantT MNToTnvyecKkoe aeneHne KneTok?

KyeTounbIil UK cOCTOUT U3 MHTEPDA3bI U

MHTO3a.

HNurepdasa (nar. inter — Mmexny, phasis —
TosiBJIeHUE) — nepuod mexcdy 08yms OeseHus-
Mmu kremku. [IpofoJKUTEIBHOCTS MHTEPGhABBL :
06b1uHO cocTaBaser 10 90 % BpemeHH Bcero “
KJIETOUHOTO IuKJa. VIMEHHO TOTJa IIPOUCXO- A\

IAT POCT KJETOK, yaBoeumme mojexkya [THEK # u X F
(penuKanuA), CUHTE3 OPTaHUUYECKUX COeIU- '
HEeHUU, Pa3MHOMKEHMEe MUTOXOHIPHUH, HaKO-
maenue sHepruu AT®. OCHOBHBIM TPU3HAKOM
uHTep(as3HbIX KJIETOK ABJISIETCS HEYIJIOTHEH-

Wn. 73. Mutos sykapunotumye-
CKOW KNeTKun

Hoe (IeKOHJAEeHCUPOBAHHOE) COCTOSTHIE XPOoMa-
tuHa. HTepdasa cocTouT U3 TpEX sramos: npeacuHreTudHoro (G -dasa),
CUHTeTHYecKoro (S-dasa) u nocrcunTerndeckoro (G,-asa). Ilocne unTep-
(a3l HacTymaeT MUTO3.

MuTroTryecKoe fejeHre PACTUTEIbHBIX KJIETOK OBLIO OTKPHITO B 1874 1.
H. 1. YucTakoBbIM, a IIPOIIECC B »KUBOTHBIX KJETKax omucanau B 1878 r.
B. ®aemmuur u II. U. Ilepeme:xxko (uz. 73). MuTo3 ycJIOBHO AeNAT Ha
4 ¢dassr: mpodasy, meradasy, anadasy u Temopasy (mab.r. 6).

Ta6nuuya 6. OCHOBHbIE MPOLLECCbl MUTO3A

HasBaHue ¢asbi

OCHOBHble npoueccbl

Mpodasa - KoHaeHca-
LMs XPOMOCOM

1. KoHgeHcauua (ynnoTHeHne) ABYXpOMaTUIHbIX XPOMOCOM. 2. Pac-
XOX[eHne LeHTpuonen K nontocam. 3. MicuesHoBeHMe AdpbILKa.
4, Pacnap sapepHoi obonouku. 5. DopMmpoBaHme BepeTeHa aese-
HUA

MeTtadasa - pacnono-
XKEHVEe XPOMOCOM Ha
SKBaTOPE KNETKN

MpriKpenneHre KOPOTKMX HATEN BepeTeHa AeNeHNs K LieHTpomepe
1 pacronoXxeHvie AByXPOMAaTUAHbIX XPOMOCOM Ha SKBaTope KIeTKu
B OfVH pAf,

AHadasza - pacxoxge-
HVie XPOMOCOM

COKpaIJ.I,EHI/Ie HUTENn BEpPEeTEHaA AeNeHNA, AeNneHne LEeHTPpOMeEP U
pacxoxaeHne oqHOXPOMATUAHbIX XPOMOCOM K MoJitoCam

Tenodasa - fekoHaeH-
cauma XpoMoCcom («npo-
¢baza HaobopoT»)

1. lekoHfeHcauma OfHOXPOMATUAHBIX XPOMOCOM. 2. Pacnonoxe-
Hve ueHTpuoneit y agpa. 3. DopmmpoBaHune agpbiwek. 4. O6paso-
BaHue agepHoin 060n04Ku. 5. PaspylueHvie BepeTeHa AeneHns

Buonornueckoe sHaueHme MmMuTosa: 1) obeclieumBaeT TOYHOE pacIpese-
JIeHWe HAaCJIeJICTBEHHOT0 MaTepuaja MeXAY ABYMSA [TOUYEPHUMHU KJETKaMU;
2) ofbecreunBaeT IIOCTOSHCTBO KAapPUOTHUIIA IIpA OECIIOIOM PasMHOKEHUU;
3) JIeKUT B OCHOBE 0ECIIOJIOr0 PA3MHOMKEHMs, PETeHEPAIIK, POCTa OPTAHU3MOB.

Wtak, MUTO3 - 3T0 AeneHne SyKaproTUUYECKUX KNETOK, B pe3yrbraTte
KOTOPOro o6pasyloTcs ABe AOYEPHME KIETKN C TakUM e
HabopPOM XPOMOCOM, KaK 1 Y MaTEPUHCKOWN KNETKMU.



4@, AEATEJIbHOCTb

JlabopaTtopHoe uccnegosanue. ®A3bl MUTO3A
IMeasn: hopMupyeM yMeHUe pacio3HaBaTh (as3bl MUTO3a IO 0COOEHHOCTSIM
IIPOIIECCOB.
O6opymoBaHMe M MAaTepHAJIbI: MUKPOCKOIIBI, MUKPOIpenapaThl KJETOK
KOPHS JIYKa; WIJIICTPAIIUY KJIETOK KOPHS B Pa3HBIX (ha3ax MUTO3A.
Xop pa6oTbi
1. Hafizure KJIeTKH HaA cTaguu HHTep(asbl. 3apUCyiTe KJIETKY, cAesaiiTe
MOJNUCHU K PUCYHKY.
2. HailiguTe KIeTKN Ha cTaguy npodasbl. 3apucyiiTe KJIETKY, cAeJaiTe mojI-
MIUCHU K PUCYHKY.
3. HaiiaguTe KaeTKM Ha craguu Meradasbl. 3apu- @ L= e
o o |
cyiiTe KJIETKY, clejaiiTe MOANNCYA K PUCYHKY. , ;

4. Hailigure KJIeTKM Ha craguu aHadasbl. 3apucyi- ﬁ"

Te KJETKY, caesaiiTe MOATINCH K PUCYHKY. " *
5. Hailigure KJaeTKM Ha cTaguu Teao(pasbl. 3apu- ﬂ

cyiTe KJETKY, coejaiiTe MOAINCHA K PUCYHKY. L - w®

6. MHWror paborsl.

4 <a OTHOLLEHUE
> 3apaHnA Ha NpUMeHeHne 3HaHNN

%

3amanue 1. PacnosuaiiTe u Has0-
BUTe M300paKEHHBLIE Ha HJJIIOCTPA-
nuu (paspl KIETOYHOTO ITUKJIA.

3aganue 2. 3amosHNTEe B pabo-
yell TeTpaau TabauIy «XapaKTepu-
CTHKA MUTO3a».

3aganue 3. Crpynnupyiite onpenejeéHHbIe IPU3HAKY 1 AaiiTe COOCTBEH-
HYI0 GOPMYJNPOBKY MUTO3A.

XAPAKTEPUCTUKA MUTO3A

MpusHak XapakTepuctuka

1. Kakum Knetkam npumcyiy,

2. KonnuecTtBo geneHunmn

3. KonnuecTBo KneToK, 06pa3oBaHHbIX U3 MaTePUHCKOMN

4, Habop XpOMOCOM B KfieTKax nepeg AeneHnem

5. Habop XpoMOCOM B KneTKax nocne geneHus

6. CocToAAHME HacNeACTBEHHON UHbOPMALIMK B KIeTKax

nocne geneHns

{__. PE3YJIbTAT
d

OueHKa 3agaHunA ANna CaMOKOHTpoOnA

1. Yto Takoe geneHne Knetok? 2. Ha3oBMTe OCHOBHbIE TUMbI ANIEHMA NPO- N dyKa-
1-6 | puoTnyecknx Knetok. 3. Yto Takoe KneTouHbln unkn? 4. HazoBuTe OCHOBHblE Ne-
puoabl KNETOUYHOro LuKna. 5. Yto Takoe Mutos? 6. HazoBrTe OCHOBHbIE da3bl MUTO3a.

7.Kakoe 3HaueHune nmeet geneHune knetok? 8. OT yero 3aBucmT NPOAOIKNTENBHOCTb

7-9
KINeToYHoro uukna? 9. Kak nponcxognT MATOTMYECKOE AieNIeHNE KITETOK?

10-12 | 10. MoyeMy KNeTOUHbIN LKA AENAT Ha 3Tanbl?

§ 28. leneHune knetok. Knetounbii ymkn. Mutos
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PasHoob6pasue xueo20 Mupa - pesysbmam mozo,

4Ymo KpomMe Mumos3a e npupode cpopmupoasascs melios.
OcHo8bI cucmemHoU 6uosio2uu

§ 29. MENO3. PEKOMBUHALNA AHK

OCHOBHbIe NOHATUA N KNloyeBble TepmuHbl: MENO3. PEKOMBUHALMA
AHK.

BcnomHute! Y70 Takoe geneHuve KNeTok?

HO 8blpOC, K020a 0KA3AN0CL, WMo 00HU U me e pep- @
/

HoBocTu HayKkun
«Hayunbvtilt unmepec Kk Mmeilo3y 3HavumeJsldb- /@
MeHmbL mozym yuacmeosamv 6 penauxayuu [HE, @ \

.. Mewios |
obmene eé omdenbHbLX YuacmKo8 u penapauyuu. Hvine

HeKxomopble 0UO0JI02U PA3BUBAIONM OPUZUHALLHYIO 2U- \ @eﬂos”
nomesy o mom, ¥mo 6 npouecce meio3a npoucxooum @
nposeepra yeneit [THK u eoccmarnognienue nogpecde- \

Huil. IIpu samom Habawdaemcs NOJLHOE OMOJONCEHUE @

KJemoK, y4acmaeynuwux 6 noio8oM PA3MHONCEHUU .
Yro Ke TaKoe Meito3?

:;fm COAEPXAHUE
Dl KakoBo 6uonornyeckoe sHaueHne menosa?

Meiio3 ObLI BIEpBbIE OMMCAH Y MOPCKHUX €Kell HeMeIKHUM OMOJIOoroM
A. I'epmeuzom (1849-1922) B 1876 r. A. Baiicmany (1834-1914)
IPUHALJIEKUT O0BbsACHEHNE OMOJIOTMYECKOTo 3HaueHWs Meibiosa. OmuH us

ocHoBarejneit muroreHetuku C. Hapnunzmon

i
(1903-1981) paspaboTas Teopuo, 00BLACHSIO- QF:- 1)
ITyI0 MeXaHU3M COUeTAaHHSA XPOMOCOM B Meiioze b

(1932). Nsyuenuem meiio3a 3aHUMAETCA YUMO- *
zeHemuka. ,‘fd} z}?\]\n
MEMO3 (oT rped. Meilo3u3 — yMeHBbIIIe- =
HUE) — 9mo OeseHue IYKAPUOMUUECKUX KJie- ¢
moK, 6 pe3ysbmame KOmMopozo 00pasyrmcs
OJouepHue KaemKu ¢ 6080e MEHbULUM HAOOPOM
xpomocom (un. 74). 3HaueHMe Melo3a 3aKJIO-
yaeTcAd B HOAJEP:KKe B IIOKOJEHUSAX CTAOUJIb-
HOCTH XPOMOCOMHBIX Ha0OpOB U B CO3JaHUU
HOBBIX COUETAHUI POAUTENHBCKUX W MATepPUH-
CKMX TeHOB, UYTO CIIOCOOCTBYeT W3MEHUYUBO-
ctu. CorsiacHO COBPEMEHHBIM HCCJIE€TOBAHUAM
BO BpeMsA Meii0o3a MOPOUCXOAUT M pelaparus
IHEK c yyacTmeM TOMOJOTMYHON peKOMOMHa-
nuu. Meiio3 ABJIsdgeTCA OCHOBOII Pa3sMHOKEHUA.
Y KUBOTHBIX BCJIEJICTBHE Melio3a 00pasyloTcs
TOJIOBBIE€ KJIETKM — raMeThl (FraMeTHBIN Meiios),
Yy BBICIIMX PACTEHWU — CHOPHI AJSA OECIIoJioro
pasMHOKeHUs (CIIOPOBBINI Melo3), a y TIpH-
00B M HUBIINX PACTEHUN — KJETKU MUIeJIUS

n

n. 7

N

. Cxema melio3a



2n
Q-

Wn. 75. Tunbl menosa: 1 — rameTHWA; 2 — CNOPOBbIN; 3 — 3UTOTHbIN

M TajaoMa, (GopMUPYeMBIX W3 3UTOTHI (3UTOTHBIM Meiio3) (ua. 75). U3
TamJIONIHOM CIIOPHI IPOPACTAET IIOJOBOE ITOKOJIEHWE BBICIIIMX PACTEHUH
(rameTouTOB), KOTOPOE 00pa3yeT ramMeThl. Y *KUBOTHBIX 00pPa30BABIINECS
[I0JIOBBIE KJIETKU CJIMBAIOTCS C 0OpasoBaHMEM 3UIOThI, B KOTOPOU IMocJie
OILJIOZOTBOPEHUA BOCCTAHABJIMBAETCS AUILIOUAHBIN HAa00p xpomocoM. Eciu
OBl B IIpollecce Meio3a YMCJIO XPOMOCOM He YMEHBIIAJI0Ch, TO B KaKIOM
cJIefyIoleM MOKOJeHUYN MPU CAUSHUU SHUIEKJEeTKM U CIIePMAaTo300Ha KO-
JIMYECTBO XPOMOCOM YBEJIMUYHBAJIOCH OBI BABOe. A y rpubOB U Bomopoceit
U3 AUIJIOUTHON SUrOTHI 00pPa3yIOTCS TallIOWAHBIE KJIETKU IPUOHUIIBI U
TAJI0Ma, KOTOPBIE BIIOCJEACTBUY 00Pa3yIOT IraMeThl MJIH CIIOPHI.

WTak, buonornyeckoe 3HayeHne melio3a 3aksoJyaercs B: 1) obecneyeHun
VN3MEeHEHUA HaCNefCTBEHHOro MaTtepuana; 2) NoaaepaHUM NOCTOAHCTBA
KaproTuna npuv nosioBOM PasMHOXeHWM; 3) obpa3oBaHUN rameT s no-
JTOBOTO Pa3MHOXEHUA XNBOTHbIX; 4) GopMUPOBaHM cniop Ana 6ecnonoro
[Pa3MHOXEHMA BbICLUMX pAacTeHWUI; 5) BoccTaHOBNeHUM noBpexaeHnn JHK.

KakoBbl oTAnumMa merosa ot Mmutosa?

Meiios B mpoiiecce 3BOJIOIIMY BOBHMK Ha OCHOBE MHUTO3a, HO UMEET PAJ

MIPUHITNIUAJIbHBIX OTJIUYMNM:

* [IPOMCXOAUT B JBa IIOCJIeIOBATEJNbLHBIX 3Tama — Meio3 I u meitos II,
KaKIbIll U3 KOTOPBIX COCTOUT 13 4 (as;

* Ha IIePBOM dTalle IIPOUCXOIAUT paclpemeieHre I'OMOJOTMYHBLIX IBYXPO-
MATHUIHBIX XPOMOCOM Ha IBe KJIETKHU ¢ 00pa30oBaHNeM B HUX IaIlJIOUIHEBIX
HabOPOB XPOMOCOM, IIO9TOMY 3TOT pPas3fesl Ha3hIBAIOT pPedyKUUOHHBLM
(ot sat. reductio — Bo3BpallleHUE);

*  COCTOSIHWE HacJIeJCTBEHHOM MH(MOPMAIUYU IIOCJIEe IIEPBOTO AeJIeHUA YiKe
nsMeHeHO Osiaronaps pexkombunayuu JHK;

* Ha BTOPOM dTalle PACXONATCS XPOMATHUIABI TOMOJIOTHUYHBIX XPOMOCOM, U
OH OCYIIIECTBJISETCA II0 MUTOTHUECKOMY THIIY;

*  0o0IIMM pes3yJbTaTOM Meios3a sBJsdeTcsa obpasoBaHHe U3 ONHON MaTe-
PUHCKOI KJETKHU UYeTHIPEX MOUEePHUX KJETOK C TaIlJIOMIHBIM HaOOpOM
OIHOXPOMATHUIHBIX XpomMocoM (mab.r. 7).

Ta6nunua 7. OCHOBHbIE MPOLLECCbI MEANO3A

HasBaHue

bazbi OCHOBHbIe npoueccbl

| stan - PEAYKLUWMOHHOE AENEHWUE, unn MENO3 |

Mpodasal | ®asa KoHpeHcaUuUy ABYXPOMATULHbIX XPOMOCOM. OCOBEHHOCTbIO ABNAETCA
KOH®I02ayus (CNUAHME YYaCTKOB FOMOJIOTUYHbBIX XPOMOCOM) U KpOCCUH208ep
(06MeH yuacTKamy MeXly roMOJIOrMYHbBIMU XPOMOCOMamMM), obecneumgaioLyme

pexkomb6uHayuro JHK

§ 29. Mei103. PekombuHauma AHK
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lMpodonxeHue mabn. 7

HasBaHune
¢asbl

Mertadasal | PacnonoxeHune AByXpOMaTULAHbBIX XPOMOCOM Ha SKBaTOpe KNeTKM B Ba pAfa B
Bufe TeTpag (KOMNIeKcoB 1 ABYX ABYXPOMATULAHbBIX XPOMOCOM)
AHadasal | PacxoxpeHve AByXpOMaTUAHbBIX XPOMOCOM K MOJIIoCam KJ1eToK

Tenodasal | [lekoHfeHcaums ABYXPOMATULHBIX XPOMOCOM 1 GOPMMPOBaHME ABYX KNeTOK
WK TONbKO AAep C ranaouiHbIM HabopPOM XPOMOCOM

Il sTan - 3KBALIMOHHbIW, nan MEVO3 I
(MHTepda3bl MeXay AeNeHMAMUN Mello3a HeT, MOCKosbKY pennukauum JHK He nponcxoguT)
MNpodasall | KoHpeHcauma 4BYXPOMATULHbBIX XPOMOCOM

OCHOBHble npouecchbl

MeTtadasa ll | PacxoxpaeHrie AByXpOMaTUAHbBIX XPOMOCOM Ha SKBaTOPE KIETKM
AHadazall | PacxoxpeHne ogHOXPOMATUAHbIX XPOMOCOM K MOJIoCaM KNeToK
Tenodasa ll | [lekoHaeHcaLmA O4HOXPOMATULHBIX XPOMOCOM

WTak, Mmeino3 npoucxoguT B Ba dTana AeneHus ¢ obpasoBaHiem
raniouaHbIX KNeToK C BUAON3MEHEHHOW HacNeACTBeHHOW nHbopMauen.

Kak nsmeHsercs HacnepcrBeHHasa nHpopmauuma B meiiose?

TeneTnueckas cTabUIBHOCTD OUEHD BasKHA I KU3HEAESITeIbHOCTH OP-
raHu3MOB B IIOCTOSIHHBLIX YCJIOBUAX. JIJIs CYIeCTBOBAHUSA BUAOB B TeUEHUE
IJIUTEJBHBIX MCTOPUUECKUX MPOMEKYTKOB BPEMEHU KMU3HEHHO Heo0XO0au-
Ma TreHeTHYecKas H3MEeHUYMBOCTh, OOecleurBarolas IIPHUCIOCOOJIeHHOCTD
K U3MEHSIOINUMCS YCJIOBUAM OKpPYsKaloIei cpenbl. Iid obecreueHUs W3-
MEHUYMBOCTY OPTraHM3MOB camMas 3arafoyHas m3 MojeKyJs kuBoro — [THK —
obJiafaeT eIé OgHUM yAUBUTEJILHLIM CBOMCTBOM, & UMEHHO CIIOCOOHOCTBIO
K IIepecTpoiiKam.

PEKOMBHUHAIIUSA JTHEK (reHeTuueckas peKOMOWHAIIUA) — 3mMo ne-
pepacnpedenenue zeHemudeckoii uHn@opmauuu JHEK, npusodswee k no-
ABJEHUI0 HOBbLX KomOuHayuii zenog. Ilpu pexomOumuamuu memouka [[HE
pasphIBaeTCs, a 3aTeM e€ (pparMeHThl O0beIUHAIOTCSA B UHOM IMOPALKEe. TOT
IpoIlecc YHUBePcaieH U HaOJI0[aeTcsa B MPO- U 3YKAPUOTUUECKUX KJIEeTKaX.
Cpenu mporieccoB pekombunaruu [JHK y ;KuUBBIX OpraHM3MOB Uallle BCETO
BBIZIEJIAIOT TOMOJIOTUYECKYIO 1 HETOMOJIOTHYECKYI0 PEKOMOMHAIINN.

T'omonozuueckasa pexombunHayus — 3TO
mporecc o0MeHa HYKJEOTHAHBIX IIOCJIENOBA- V VV VV
TeJbHOCTE!l MeJy TOMOJOTMYHBIMU XPO- e —— A
mocomamu wuiau nenamu [HK. 9tor Tuno A M A
PEKOMOUWHAIINY UCIIOJIb3YyeTCA KJIeTKAMU I

o Mn. 76. PekombuHauma OHK Bo
ucnpasienus noBpexaenuit [THK, o6Gpaso-

w BpeMs KPOCCHHroBepa
BaHUSA HOBBIX KOMOMHAIIUN T€HOB BO BpeM
Meiiosa u T. 1. CaMbIli M3BECTHBIN IIPUMEDP I'OMOJIOTHYECKON peKOMOWHAIN
OHK — o0MmeH ydacTKamMu MeXKAY YETHBIMHM XPOMOCOMAaMM — KPOCCUHTOBED
(usr. 76). 9ToT mpolecc IPOUCXOTUT B Me03e IMocje KOH'BIOTAIluy — CcOoUeTa-
HU TOMOJIOTMYECKUX XPOMOCOM Ha craguu npodassr 1.

Hezomonozuuweckan pexombuHayus — 3TO Ipoiecc oOMeHa HYKJIEO-

TUOHLIMYU IIOCJIEZOBATEJIBLHOCTAMU MEMKJY HEeTOMOJOTMUYECKUMU XPOMO-
comamu miam nenamu JHE. IIpumep Takoil peKoMOMHAIMK — CJIydaiiHOe
BCTpamMBaHMe BUPYCHBIX uau OakTepuanbHbIXx (parmentoB [THK B JTHEK
KJIETKU-X03sIMHA.



NTaK, MeXaHN3Mbl TEHETUYECKOW PEKOMOUHALUKN B Melio3e obecrneyrBaloT
BO3MOXHOCTb MepemelleHNA N3 XPOMOCOMbI B XPOMOCOMY $pparmMeHTOB
OHK, uTo noBblWaeT KOMOUHATUBHYIO N3MEHYMBOCTb OPraH3MOB.

AEATEJIbHOCTb
3apaHune Ha cpaBHeHue

CpaBHute B paboueii |
TeTpagy MUTO3 M MeI03 II0
IJaHy U clejaiTe BHIBOJ O
IPUYWHAX PA3JINUUL.

Ilnan cpasnenus
1. KosumuecTBO meseHUit.
2. KoaumuecTBO 00paso-

BAHHBIX KJETOK U3

OJHOI.

3. HabGop xpomocom mepes

JIeJIeHreM B KJIeTKaX.
4. Habop xpomMocoM B [0-

YepHUX KJIEeTKAaX.

5. Cocroanue Hacaen-

CTBEHHOU MH(pOpMAIUU

B KJIETKaX.

6. Buojormueckoe 3sHaue-

HUe.

A ﬂ OTHOLIEHUE
‘«‘»'2 Buonorua + [lekopaTnsHble pacTeHnA

Mpodasa

QMHaUA soada]

MeTtadasa

v

@
< >
S &2 /Tenodasa

anHaLA sodoLg

ITamopoTHUK Hegposrenuc 6038vlULeH-
Hulil  (Nephrolepis exaltata) cuuraerca
KPACUBBIM, BLIHOCJIUBLIM U TI0JIE3HBIM I€KO-
pUaTUBHBIM pacTeHHEM, KOTOPOEe OUMIIAET
BO3AYX B IMOMEIIEHUU OT (DOPMAaJIbIETUI0B,
TOJIyOJIa M KCUJOJa. ITO SABJIAETCS OTHOM
U3 MPUYNH PasMeIleHUusA STOTO HallOPOTHH-
Ka B oducax, IIKOJIaX, OeTCKUX cajax. Ha
9TOM KOHKPETHOM NPUMeEpEe OIeHUTEe 3Ha-
yeHNe Meii03a B "KU3HU BBICIIIUX PACTEHUI.

S PE3YJIbTAT

OueHkKa 3apgaHuna ANA CaMOKOHTponA

1. Yto Takoe melno3? 2. Kakue KneTtku obpasytotca nocne meno3a? 3. Kakos pesysib-
1-6 | TaT nepBoro geneHuns meriosa? 4. Kakos pe3synbraT BTOPOro AeneHna menosa? 5. Yto
Takoe pekombuHauma OHK? 6. OueHnTe 3HaueHne pekombuHauumn HK.

7. KakoBo 3HaueHne meno3a? 8. HazoBute otnnumnaA mero3sa ot muto3sa. 9. Kak nsme-
HAETCA HacnefCTBeHHasA nHbopmMaL s B Menose?

10— 12 | 10. KakoBbl NpUMHbI CXOACTBA M PA3NNYMn MeXZY MAUTO30M U Meno3om?

§ 29. Mei103. PekombuHauma AHK
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Famemeor — om 2peyecKux c/108 «gamete» — XeHWUHA U «gametes» — My»X4uHa.
Crosapb UHOCMPAHHBIX CJ108

§ 30. MOJIOBbLIE KJIETKU U ONMJIOAOTBOPEHUE

OCHOBHbIe MOHATUA U KloueBble TepMUHbI: [TonoBbie KneTku. Anyekner-
Ka. Cnepmato300H. lameTtoreHes. OMJ1I0O4OTBOPEHMUE.
Bcnomuute!  Yro Takoe meinos?

Mopymarire!

ITosmoBoe pasMHOMKEHHE — 9TO BOCIPOU3BENEHNE MHOTOKJIETOUHBI-
MU OpraHuaMaMu cebe TMOMOOHBIX C IIOMOIbIO raMeT. IIpemmyIliecTBa 3TOT0
cnocoba pasMHOKEHUA HaJ OEeCIONBIM CBA3AHBI C T€M, UTO IIOTOMKU TeHe-
TUYECKU Pa3HOOOPA3HEI. JTO CYI[ECTBEHHO IIOBBLIIIIAET YCTOHUYMBOCTL BUAA K
U3MEHAIINMCA YCJIOBUAM cpenbl. A KaKoBa POJIb B 9TOM HOJOBBIX KJIETOK?

8 :ém COAEPXXAHUE

e Yo onpepenseT 0CO6eHHOCTN NONOBbIX KNEeTOK?

IIOJIOBBIE KJIETKW, uau ramMersl, — 39mo
KJAeMKU ¢ 2aniou0HbLM HADOPOM XPOMOCOM, Bbl-
nonxAlUWUe QYHKUUI nepedaiu HacaedcmeeH-
HOll uH@opmayuu. OTU KJIETKH 00pasylTcsa B |"'
mporecce Meiio3a M MO €ro 3aBepIleHuU UMEIOT |
MOJIOBUHHBIN HA0Op XPOMOCOM U H3MEHEHHYIO |

i

i
l

1

1
L

P

reHeTnuecKyoo wmH(popMamuioo. BosMosxHOCTH pe- s
komOunanuu JHK, BBINOJHAIOIMX OCHOBHYIO S‘i
poJib B U3MEHEHUHU HAacCJeICTBEHHOTO MaTepuaJa, gl
BreuaT/A0T. HeT aByx a6GCOJIOTHO IIOJO0HBIX |
MY:KCKUX WJIM JKEHCKUX TraMeT, 00pasoBaHHBIX f
POAUTENbCKUMY OpraHM3MaMu. A ecau K 3TOMY

WCTOYHUKY HaCJEeACTBEHHON M3MEHUMBOCTHU H00a-

BUTBH eIIé He3aBUCHUMOe PACXOKAEHNEe ITOMOJIOT Y-

HBIX XPOMOCOM, CJIYY4afHOCTL OILIOJOTBOPEHWU, Vin. 77. Crpoenue cnep-
MOCTOSTHHOE MYTareHHOe BJIUSHHNE CPelbl, TO MbI MaTO300Ha: 1 - ronoBKa;

o e 2 - NPOMEXKYTOYHAA 4acCTb;
moiiMéM, IoUeMy HeT, He OBLIO U He OyZeT ABYX 3 _ XBOCTOBAA YaCTb;
a0COJIIOTHO MOX0KUX OPraHM3MOB OJHOTO BHUIA. 4 — akpocoma; 5 - ARpo;

My:KCcKMe ramMeThl HA3BIBAIOTCS CIIEPMATO30- 6 — KNETOUHbII LIEHTP;

OHAMM. OTO B OCHOBHOM MOJIBUKHBIE KJIETKU VA- 7 — wenka; 8 — MUTOXOHAPUA
JUHEHHOU (popMbI. [[BUKeHUEe IIPOUCXOAUT C IIO-
MOIITHIO OJHOTO MY HECKOJBKUX KT'YTUKOB MJIU JOKHOHOKEK (HAIIpuMep,
y pakooOpasHbIX). BakHoe 3HaueHMe IPU 3TOM HMMEET PEOTaKCHUC — CIIO-
COOHOCTH MBUTATHLCA MPOTUB TEUEHUA. ¥ HEKOTOPHIX PACTeHUH, sKUBOTHBIX
U TpubOB CIEPMATO300HBI KTYTUKOB HE MMEIOT, IIOATOMY WX HABLIBAIOT
CIIEPMUAMMU.

CnepmMaTo300HBI, KaK IIPaBUJIO, MUKPOCKOIWYHEI. [[1nHa rameT y 60Jb-
muHCTBA opranu3mMoB — oT 10 mo 800 MKM, y HEKOTOPBLIX PaKOOOPAa3HBIX
mozkeT gocturath 8 000 MmKM. Ho KpynHeHIIINMET ABJIAIOTCSI CIIEPMaTO300HbI
Ipo3o(dui, y KOTOPBIX IJMHA mocTuraetr 5,8 cm, uro B 20 pas IpeBBIIIAET
IJIUHY TeJia CAaMUX HACEKOMBIX.

\

I




TUnNYHBLIE CIIEPMATO300HLI IMEIOT T'OJIOBKY, IIPOMEXKYTOUHYIO I XBOCTO-
ByI0 yacTtu (us. 77). I'oJloBKa raMeThl COAEPKUT SAAPO C TAIJIOMIHBIM Habo-
POM XPOMOCOM, TOHEHBKHUI CJIOH ITUTOILJIa3MbI U aKPOocoMy ¢ (hepMeHTaMu.
B mreiike comep:KuUTCA IEHTPUOJA, OPTaHU3YIOIIaa IBUMKEHUA XBOCTA MYK-
CKMX ramMeT. B mpoMe:KyTouHOI YacTu 00JIbITas CIMpaibHasd MUTOXOHAPHU,
Koropada cuutesupyer AT® nnsa mBuiKeHUS KJIeTKH. XBOCT MYKCKHUX raMeT
uMeeT IJis ABUKEHUS MUKPOTPYOOUKM m3 TyOysawHa. Bce cmepMaTO300HBI
00JI1a]aI0T OTPUITATENIBLHBIM 3aPSAI0M, MIPEIATCTBYIOIMIUM UX CKJIENBAHUIO.

diinexnerku — Jcenckue noaosvie Kaemrxu (ua. 78). IT0O B OCHOBHOM
HEIIOABUIKHBIE, IIAPOBUIHBIE MU OBaJbHbIE KJETKM, 3HAUUTEIHHO 0O0JIb-
X PasMepoOB, UeM COMATHYECKNE KJIEeTKHN UM CIIepMAaToO300HBI. Tak, aua-
MeTp sinergeTku miaekonuraiomux — 100—200 MKM, v ce1éI0UHOI aKyJIbI
pocturaer 22 cM. Tunuuuble ARIEKJIETKY UMEIOT IOBEPXHOCTHEIN alapar,
IIATOILIA3MY U AApo. IlepBuunas (BUTeINHOBasI) 000JI0UYKA COCTOUT U3 TJIH-
KOIIPOTENIOB, TTOMOTAIOIINX CIIEPMATO300-
HY TIOTIACTh B AUIEKJIETKY UM BBITIOJHSIIO-
mux O0apbepHYI0 (QYHKIINIO, obecrmeumnBas
MIPOHWKHOBEHWE CIIEPMATO300HA TOJIBKO
COOTBETCTBYIOIIero Bupa. Ilom Heill pac-
MOoJIO}KeHa IIJasMaThdecKas MeMOpaHa,
a Jajblile — KOPTUKAJLHBIH CJIOM ¢ rpa-
uynamu. Korma crepMaTo300H MOIAagaeT
B SNIIEKJIETKY, BeI[eCTBA KOPTUKAJIBLHBIX
rpamysl CEeKPETHUPYIOTCS IIYyTEM SK30IU-
TO3a HA IIOBEPXHOCTH MeMOpaHBI, H3Me-
HAIOT COCTOSHNE HEePBUYHON OOOJOUKU U
OPUAA0T AHIEKJIeTKe HEIPOHUIIAeMOCTH Vn. 78. AiiuekneTka
I IPYTHX CIIepMAaTo300HOB. Ilmrommas- MWIekonurawouero: 1 - anpo; 2 - NG

» 3 — oBonnasma; 4 — MUTOXOHAPVS;
Ma AHUIEeKJeTKU Ha3bIBAaeTCSd OBOILIA3MOIO

5 — komnnekc lfonbgu; 6 — NN30co-
U COJEPKUT OOJIbIIOe KOJIMYECTBO IHTA- Mbl; 7 — KOPTUKasbHbIE rpaHymbi;

TeJIbHBIX BeEIeCTB (JKeJTOK), 3aIlfUTHBIX 8 - Nnasmaruueckas MembpaHa;
COoeqUHEeHNII, MHOTO MUTOXOHAPUM, pubo- 9 - BUTennHoBasA 060M0uKa;
com, passuryio IIIC. dapo mmeer ramio- 10 - donnukynapHasa obonouka

UAHBI HaOODP XPOMOCOM.

NtaK, 0cO6eHHOCTM CTPOeHMA, XMMUYECKOro CoCTaBa M MpoLeccoB
U3He#eATeNIbHOCTN raMeT CnocobCTBYIOT NX GYHKLUUK, TO eCTb Nepeaaye
reHeTUYeckor UHGopmMaLUmM OT poauTesiell MOTOMCTBY.

Kak o6pasylorca ramertbi?

T'amerorenes — npouecc 06pa308aHUsL U CO3PEBAHUS NOLOBLLX KIEMOK,
npoucxodauiuil 8 noaosvlx xeaezax. PazpuTrue raMeT Y MHOTOKJIETOUHBIX
JKMBOTHBIX IPOMCXOIHUT B IIOJIOBBIX JKeJjiedaX — TOHAAaX, y pacTeHuil u
rpuboB — B ramMeTaHrusax. OCHOBHEIE CTAIUM IaMeToreHe3a TaKOBEI.

I. Cmadua pa3muoicenus — KJIETKU-NIPEJUIECTBEHHUKYN (OBOTOHUU U
CIIePMAaTOTOHUM) PAa3MHOMKAIOTCS IIyTEM MHUTO03a, M UX KOJHUUYECTBO yBEJIH-
YuBaeTCs.

II. Cmadusa pocma — obpasoBaBIInecs OBOIOHWM U CIePMaTOTOHUM
pacTyT M CTAHOBSATCS CIEPMATOIMTAME M oBoIMTaMu I mopAgKa.

§ 30. MonoBsble KNeTKM 1 ONNoA0TBOPEHMe
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III. Cmadua co3peéanHus — OBOIUTHI U CIEPMATOLUTHI HEJIATCA IIY-
TéM Meiiosa. ITocse mepBoro meneHus Meiio3a 00pas3yIOTCA CIEPMAaTOIIUTEI 1
oBoruTsl Il mopAaKa, a mocjie BTOPOTO AeJIeHUSA — CIIePMaTUABI 1 OBOTHUMIHI.

Hannume craguii pasMHOMKEHIs, POCTA M CO3PEBAHUA ABJSIETCA IPHU-
3HAKOM II0J00usA cliepMaToreHesa 1 oBoreHesa. Ho, HecMOTps Ha 3aMeTHOE
CXOZCTBO 3THUX IIPOIIECCOB, KAMKIBIA M3 HUX MMEET CBOM OCOOEHHOCTH.

Cnepmamozenes — npoyecc o0pa3o68aHus U CO3PEBAHUSL MYHNCKUX 2a-
mem. OcoOEHHOCTSMHU cIiepMaToreHesa SBAAOTCA: 1) Ha cTaguy CO3peBaHUSA
U3 OZHOTO cmepMmarornura [ mopsaaka
obpasyioTcad 4 OmMHAKOBEIE TIallio-
UIHBIE KJEeTKH-CIepMAaTHAbLI; 2) Ha
craguu  (POPMUPOBAHUA, KOTOpasd
XapakTepHa TOJbKO AJA CIepMaTo-
remesa, CIepMATHUIbI M3MEHSIOTCS:
U3 IapOBUIHBLIX KJETOK (OPMUPY-
I0TCS YAJUHEHHBIE CIIEPMAaTO300HbI,
MMeIOIe TOJOBKY, IITeHKY U XBOCT.

Osozene3 — npouecc 00pas3o06a-

HUS U CO3PEBAHUS HEHCKUX zamem. ! !
OcoGeHHOCTAMY OBOTEeHe3a SABJISIOT-
ca: 1) Tpu cramgmm mpoliecca: pas-
MHOKeHHe, POCT U CO3peBaHuUe;
2) Ha cTaguM CO3PEBAHUS U3 OJHOTO
oBoruTa I mopsangka odpasyroTesa 4 HEOOIMHAKOBBIE TaIllIONIHLIEC KJIETKI: OgHA
OoJIbIriasd AWIIEKJIETKA U TPU MeJKUX IOJAPHBIX Teablla. Co3peBanue 3aBep-
IaeTcs y»Ke IMocJje OILIOOTBOPEHNA, a MOJIAPHEIe Teblla ucuesaoT (u1. 79).

Pasnauuus B ¢GopMUPOBAHUK CIEPMATO300HOB U AUIEKJIETOK O0BACHS-
I0TCSI UX (PYHKIUSAMH: CIIEPMAaTO300HLI 00€CIeUMBAIOT BHECEHUE B dAiIle-
KJIeTKY TalJIOUAHOT0 Habopa XpOMOCOM, a AHIeKJIeTKa KPOMe CBOel I0JIo-
BUHBI T€EHETUYECKOTO MaTepuaja COAEP:KUT 3allac MUTATeJIbHBIX BEIeCTB,
HEOOXOAUMBIX [IJIsI PA3BUTHSA 3apPOMAbIIIA.

CnepmaToreHes OBoreHes

MwuTo3

enos

M

- MonApHble
CnepmaTo300HbI  fALiEKNeTKa Tenbua

Cmadus ¢popmuposaHus

Wn. 79. Cxema cnepmaro- 1 OBOreHesa

Utak, cnepmaTto- N OBOreHes MMeKT NMPU3HaKn I'IO}J,O6I/IFI, yTo 0bObACHAETCA
06LI.|VIM nponcxoxpgeHnem NCxXoaHblX KneTtok-npeawectseHHUKOB,
n oTnn4vnA, 06YCJ'IOBHGHHbIe (l)yHKLI,I/IFIMI/I 3penbiX KNeTOK.

KakoBo 3HaueHue onnogorsopeHuna?

OIIJIOAOTBOPEHME - npoyecc causHus MY*CKOU U HEHCKOIL NnoJo-
8bLX KJemok ¢ 00pasosanuem 3uzomut, komopas 0aém Ha4ano HO80MY Op-
2anusmy. Tonbko B 1875 r. 6BLIO MOKA3aHO, YTO OCHOBOI IIpoIlecca OILIO-
IOTBOPEHUA ABJIAETCA CIANUAHUE AIeP OJHOM KEHCKOM M OIHON MYIKCKOI
IIOJIOBBIX KJIETOK, M TEM CaMbIM O0beIUHEeHHe MX XpoMocoM. B pesyibraTe
00beMMHEHNS TalJIOUIHBIX HAa0OPOB XPOMOCOM BOCCTAHABJIMBAETCS WX OU-
IIJIOUHOE YUCJIIO.

CymiecTByIOoT nBa croco0a OIJIOJOTBOPEHUS: BHEITHEE W BHYTPEHHEE.
ITout; Bce BOgHBIE TO3BOHOUHBIE JKMBOTHHIE (PBIOBI, 36 MHOBOIHBIE U T. [1.)
OTKJIAABIBAIOT MKDPY (AWIEKJIETKHW) M CIIEPMY B BOAY, T'lle W IIPOUCXOIUT
oILIONOTBOPeHME. VICKIII0UeHNe COCTABIAIOT KUBOPOJAITNE PHIOLI, HEKOTO-
pbIe 3¢ MHOBOJIHEIE, KPOKOAWMJIBI, BOJHBIE MJIEKOIIUTAIOIIEe, KOTOPHIM CBOI-
CTBEHHO BHYTPEHHee OILIOJOTBOPEHIUE.



®opma onnogoTBOpEeHUs

BHewHee oniodomeopeHue (CnvaHve ramet
NPOVCXOANT BHE OpraHn3ma B Bofe)

BHympeHHee onsio0omeopeHue (rameTbl
CNMBAIOTCA B OpraHu3me, 6e3 y4acTuisi Boabl)

Y XMBOTHbIX (pakoobpa3sHble, KOCTHbIE PbIObl,
3eMHOBOAHbIE)
Y pacteHuin (BogopoCay, BbICIUME CMOPOBbIE

pacTeHus)

Y XMBOTHbIX (NIOCKME 1 Kpyrible YepBu, nay-
Koobpa3Hble, HAaCEKOMbIe, MpecMblKaloLumecs,
NTWLbI, MNEKONUTAOLME)

Y pacteHuii (rono- 1 NOKPbITOCEMEHHbIE)

Buosoruueckoe 3HaueHme OILIOLOTBOPEHMS 3aKJIOUAETCA B TOM, UTO:
1) BoccTaHaBAMBAETCA XPOMOCOMHBINM HA00p, HIPUCYIIUI AaHHOMY BUAY;
2) HabuiofaeTca yBeJIuueHUe HACJIEICTBEHHOTO PasHOOOpasus, MOCKOJBKY
IIOTOMKH COYEeTaIOT B cebe MPU3HAKN KAaK MAaTEPUHCKOr0, TAK U OTI[OBCKOTO
OpraHu3MOB.

@ AEATEJIbHOCTb

3apaHune Ha cpaBHeHue
C momoInbio TabJUIlbl CPAaBHUTE MYKCKHE U JKeHCKHEe TaMeThl U IOfAC-

HUTE MPUYUHBI CXOACTBA U OTJIUYUM.

CPABHUTENbHAA XAPAKTEPUCTUKA ANLUEKNETOK U CNEPMATO300HOB

Ocob6eHHOCTU AnuekneTkn CnepmMaTto300HbI

Habop xpomocom
Ocob6eHHOCTU CTPOEHNA
ne o6pasytoTca?

Pazmepbl, popmbl

MuTaTenbHble BelecTea
Cnoco6HOCTb K IBUXKEHUIO

QyHKUMK

* ﬂ OTHOLUEHUE
;;g Buonorua + MogenbHble opraHU3mMbl

JIunus necuaa (Lilium martagon) — MHO-
rojeTHee pacrenme cemelictBa JluimeitHble. ITO
eIVHCTBEHHBIH BUJ JWJIUN, KOTOPBIM pPacCTET B
YKpanHe B IUKODPACTYIIIEM COCTOSHUM, 3aHECEH B
Kpacuyo KHuUry Yxpawsbl. Jluaud jecHas u30-
OpakeHa Ha sMOJieMe OOTAaHMYECKOT'O caja MMe-
Hu A. B. @omuHa. IT0 pacTeHre ObLIO 00HEKTOM
mis otkpeiTua C. I Hasawunovim (1857—-1930)
B 1898 r. IBOITHOIO OILJIOZOTBOPEHUA Y IMIOKPHITOCEMEHHBIX pacTeHmuii. Ore-
HUTe 3HAUYEHME raMeTOoTeHe3a U OILJIOLOTBOPEHUS JIA IIBETOUHBIX PACTEHU.

-\-\'i._: PE3YJIbTAT

OueHkKa

§ 30. MonoBsble KNeTKM 1 ONNoA0TBOPEHMe

3apgaHua anA cCamOKOHTponA
1. Yto Takoe nonosble KNeTkn? 2. HasosuTe TMnbl rameT. 3. YTo Takoe rametoreHes?
1-6 | 4. HazoBute ctagumn rametoreHesa. 5. Yto Takoe onnogorsopeHme? 6. Hazosute
TUMNbl ONIOAOTBOPEHNA.
7. Yto onpepensetr ocobeHHOCTM MonoBbix Knetok? 8. Kak obpasytotca rametbi?
9. Kak nponcxoaut onnogoTBopeHune ramet?
10. KakoBbl MPUUMHbI CXOACTBA U OT/IMUUIN ANLEKNETKN U CNEPMaTO300HOB? 129

7-9

10-12
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Pa3zsumue 00HOK1emo4Holi 3U20mMbl 8 MHO20KJ1eMOYHbIli Op2aHuU3m,
unu Yyesoeeyeckozo cywjecmaad, unu oy6a, npoucxooum

8 pe3yibmame npoyeccos pocma u dugpepenyuayuu.
K. CeeHcoH

§31. 3BAKOHOMEPHOCTU UHANBUAYAJIbHOIO PA3BUTUA

OCHOBHbIe NOHATUA N KntoveBble TepmuHbl: OHTOTEHE3. Poct. finddepen-
yuayuma.
Bcnomuute!  Yt0 Takoe passutme?

YnpaxkHeHue
s Cpenusas Macca HOBOPOXKIEHHOTO COCTaB- g 1‘.;\
aser 3200 r, a mMacca B3pPOCJOro 4YeJoBeKa — B -n_;i ’_._,."\Aa
cpenaeM 64 kr. Bo ckosbKO pas u Oiaromaps uemy g
_—'_'_FFFF-'

IIPOUCXOAUT yBeJINUEeHNEe MacCChI HOBOpO)RI[éHHOl"O B
X0oae OHTOoreHesa yejioBeKa?

N
,5 . COAEPXAHUE

“..~| KaKoBbl OCHOBHbI€ 3aKOHOMEPHOCTW OHTOreHe3a?

OHTOT'EHES (oT rpe4. oHmoc — TO, UTO CYIIECTBY-
eT; 2eHe3UcC — TIPOUCXOKIEeHUE) — Imo uHOueudyaavHoe
passumue ocobu om eé 3zapoxucdenus do cmepmu. Tep-
MUH «OHTOT€HE3» BBEJ B HAyKy HEMEIIKUIl eCTEeCTBOU-
cueiTaTenb J. I'ekxenw emé B 1866 r. MccaemoBanuamu
OHTOTeHEe3a 3aHUMaeTca Ouonozusa pa3sumus. OCHOB-
HBIMHU 3aJlauaM¥ STOM OTHOCUTENIHLHO MOJIOLOHM HAyKH,
BO3HUKIINelr B Teuenme mociaenuux 40 jger XX B., dAB-
JseTcsa U3ydYeHNe 3aKOHOMEPHOCTell peau3aluy TeHe- Wn. 80. SpHect
THYeCKON WHQPOPMAIMY OPraHM3MOB HA NPOTs:KeHHm |eKKenb (1834-1919)
JKM3HU, IIO3HAHNE MEXaHW3MOB pocTa u aubddepeHImanum KJIETOK, (op-
MUPOBaHUE TKAHEN M OPraHOB, & TAKJKe IIPOIECCOB PEryadAnuu (GyHKIUH,
pereHepanuu, CTapeHUA U IP.

OcoOEeHHOCTH OHTOTEeHE3a PAa3JIUUYHBIX OPTaHM3MOB 3aBUCAT OT YPOBHA Op-
TaHM3aIUM, 0OCOOEHHOCTEH KUBHEAeATEILHOCTY, IPONCXOKAEHUA U T. 1. Tak,
Y MHOTOKJIETOUHBIX KMBOTHBIX B IIpoOIlecce OOpasOBaHUA 3apOAbIIIa BO3HU-
KaroT 3apOABIIIEBLIE JUCTKU (3KTOAEPMa, SHTOEpPMA M Me30AepMa), U3 KOTO-
PBIX (QOPMUPYIOTCA TKAHU (SIIMTEINATbHASA, COeIUHUTEIbHAS, MBIIIEUHAS U
HepBHAsA), U OPraHbl, IPUCYIE B3POCIBIM 0CO0SAM. A y BBICIITNX PaCTeHUI
3apOJIBIIIT UMEeT 3aUaTOUHbIe OPraHbl (3apOABIIIEBBIN KOPEIIOK, CTEOEeJIEK U
TIOYeUKY), (DOpMUpPyeMble U3 3aPObIIIIEBON 00pa30oBaTEIbHON TKAHMU.

HecmoTps Ha cylliecCTBeHHBIE OTJIUYNS, OHTOTeHE3 PA3JINUHbIX OPraHua-
MOB UMeeT U 00IIre 3aKOHOMEPHOCTH.

1. 3anpozpammupoeannocmsv onmozenesa. Ilporpamma WHAWBULY-
aJbHOTO PAa3BUTHUSA — 3TO 3aKOAMPOBAaHHASA B TeHaX HACJEICTBeHHAA MHDOD-
MaIrusd, KOTopas peaausdyeTca BO B3aUMOJENCTBUHU ¢ (paKTopaMu CpenbI.

2. Hepasnomeprocmdsb npoyeccoé onmozenesa. IIpomeccsl oHTOreHe3a
(poct, muddepennmanusa, pasMHOKeHUe, pereHepaIusa, cTapeHne) Ipouc-
XOJOAT C PasjIUYHONM MHTEHCHUBHOCTHIO B PasHble MEPUOAbl U CTAIUU Pas-
BuTUA 0oco0Oeii. Hampumep, CKOpPOCTH pocTa BBINIE B Hayajie OHTOreHE3a,




C BO3pacToM HaOJofaeTcsa CHMKeHHEe aJalTalliOHHBIX BO3MOMKHOCTEH u
JKM3HECIIOCOOHOCTU OpTraHM3Ma.

3. Heo6pamumocmdb onmozene3da. Ilpu peanmsanuyu TeHETUUECKOH
IIporpaMMbl BO3BpAIlleHNe K IPeAbIAYIINM CTaIUuAM OHTOMeHEe3a HeBO3MOMK-
HOo. XoTdA yuéHble onucaau Bun Mmenysbl Typuroncuc (Turritopsis dohrnii),
KOTopas YHUKAaJbHA TeM, UTO AEMOHCTPUPYET OompeneséHHyi0 (opMy Gec-
cMepTusa. ITO eIWHCTBEHHBIN W3BECTHBIN 9K3eMILISAP CPeau JKUBOTHBIX,
KOTOPBIH CIIOCOGEH ITOCJIe MOCTHKEHUS TOJIOBOM 3PEJIOCTU MOJHOCTHIO BO3-
BpAIaThCA K HEMOJIOBO3PEIOH KOJOHUAJIBLHON CTAagUN Pa3BUTHUSA.

4. Ilepuoduinocmsv onmozerne3a. OCHOBHBIMU IIePUOJAMM OHTOIeHe3a
OpraHN3MOB SABJIAIOTCA IMOPUOHANbHBLI (3aPOABIIIEBHIN) U NOCMIMbpuUo-
HanbHbll (II0CTe3aPOIbIIIEBLIH).

ITosHaHme 3aKOHOMEPHOCTEH, TPUUYUH U (PAaKTOPOB OHTOTEHE3a CIAYIKUT
HAyYHON OCHOBOM [/ IOMCKa CPEJCTB BIWAHWUSA HA Pa3BUTHE PACTEHUI,
JKMBOTHBIX ¥ UeJOBEeKa, MMEIOIEero BajKHOe 3HAUeHMe IJIs CeJIbCKOI'0 XO-
3s1iicTBa, OMOTEXHOJJOTUM, SKOJIOTUH, MEeIUIAHEI.

WTak, oHTOreHes — 3T0 MHAMBUAYaANbHOE, 3aNpPOrpaMmMrpoOBaHHOE,
HEePaBHOMEPHOE, NeproanNYECKPe Pa3BUTUE OPraH3MOB.

Kakune npoueccbl ABNAIOTCA OCHOBOI OHTOreHesa?

OHTOreHe3 — OJHO W3 YIAWBUTEJLHEHIIBIX OMOJOTMUYECKHUX SBJIEHUI,
MIPOUCXONAINNX Ojaromapsa pocty u auddepeHIInanm.

Poct — npouyecce, obecneuusaowuil ygesunenue Maccvl, pa3mepos, 00se-
ma Kaemokx 6aazodaps npeobaradanuio anadosudma. Y OIHOKJETOYHBIX
OpPraHu3MOB DPOCT OCYIIeCTBJIAETCA B MHTepdas3e M CBA3AH C yBeJIUUYEHUEM
kJgeTKu. OHTOreHe3 MHOTOKJIETOUHBIX OPTaHU3MOB KPOMe POCTa KJIETOK CO-
MTPOBOKIAETCS YBEINUEeHNEM UX KOJuUecTBa. POCT GBIBaeT OTpaHUUYEeHHBIM
U HeoTpaHWUYeHHBIM. OZDAHUYCHHbLM A8ASCMCS POCH 0COOU O OIpeIeIEH-
HBIX pPa3MepoB, OOBIYHO IIPU HACTYILJIEHUM IIOJIOBOII 3pesocTu (HalrpuMmep,
OOJILIIIMHCTBO YJIEHUCTOHOTUX, KPYIJble YepPBU, NITHUIBI, MJICKOIUTAIO-
mue). B ciydae Heozpanuyernozo pocma ocobu yBeJINUMBAIOTCA B TeUeHUE
Bcell Ku3HM (HampUMeEp, y BBICIINX PacTeHUM, I'pubOB, KOJBUATHIX UEp-
Beil, MOJLTIOCKOB, PBIO, ITPECMBIKAIONINXCA). B 3aBUCUMOCTH OT CTPOEHUS
IIOKPOBOB TeJjia, OCOOEHHOCTEH Pa3BUTHUS U YCJIOBHUI OKPYIKAIOINEl cpembl
pocT ObIBaeT HeIPEepPBIBHBIM WJIN IIepuoAudYecKuM. [Ipu HempepbIBHOM PO-
cTe 0co0b IIOCTEIIEHHO YBEJNUYNBAETCH, IOKA HEe JOCTUTHET OIPeAeSIEHHBIX
pasMepoB uJau He YMPET. Ilepuoduyeckuil pocm MPOUCXOTUT, KOTHA IePUO-
Ibl YBEIWYEHUS PasMepoB UepeayIOTCS C MeprojaMu IpeKpaleHus pocTa
(HampuMep, KPYyTJable UepBU UM UJEHUCTOHOTHE PACTyT TOJHKO BO BpeMs
auabKu). Tunm pocra ocobeil KasKI0oTo BUAA HACIEIYETCA W 3aBUCUT OT pe-
TYJIAIIMOHHBIX MEXAHNW3MOB OpraHMU3Ma, AercTBUA (PaKTOPOB Cpedbl U T. II.

Juddepennuanus — npouecc 603HUKHOBEHUSL PA3LUYLIL 8 CMPOEHUU U
PYHKUUAX KAemOoK, MKAHell U 0p2aH08 8 x00e oHmozeHe3a. [IpyruMu cJio-
BaMU — 9TO 00pas30BaHMe PA3JUYHBLIX KJETOK M3 M3HAUAJBHO OJHOPOITHBIX
KJIETOK. 'eHeTHUYECKWI MaTepuaJs KJIETOK TP 9TOM OCTAETCA HEM3MEHHBIM.
IIpoucxoauT MPenMyIIeCTBEHHO B dSMOpHOTEHe3e, a TaKiKe B IOCTIMOPUO-
reHede 0Jjaromaps CmeoJl08blM KJAeMmKAM Y JKUBOTHBIX U UHUUUGLLHbLLM
KJemKkam y BBICHIUX pacTeHui. [na ynopagoueHHocTH pocta u guddepeH-
OUanyy Pa3jIWYHBIX KJIETOK B MHOIOKJIETOUYHOM OPTraHW3ME IPOUCKOLAT
nporeccsl mHTerpanuu. Humezpayua xaemok — amo npouyecc ob6sedute-

§ 31. 3aKOHOMEPHOCTV UHANBUAYASIbHOMO Pa3BUTMA
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HUs KJAemoK 8 NOCMOSHHbLe UNLU BDeMeHHble KJeMOUYHble KOMNJILeKC bl 01l
8bLNONHeHUS onpedenéHublx QyYHKYuil. B Takoil cucTeMe IepBOCTEIIEHHOE
3HaUeHNe UMeIOT MeKKJIeTOUHble KOHTAKThI. Biarogapsa MHTerpamuu mpo-
SBJIAIOTCS CBOMCTBA OMOJIOTMYECKUX CHUCTEM, UTO ABIsAeTcA d9h(HeKToM B3a-
UMOJEUCTBUSA KJIETOK.

B omrToremese mpoucxXOgAT W APYIHe BaXKHBIE IIPOIECCHI: MUIPAI[MU
KJIETOK, COPTHUPOBKA U CKJenBaHUe (aares3us) KJIETOK, IPOIlECC 3alporpaM-
MUPOBAaHHON rubesiu KJIETOK (amoiTos), pereHepamnus u Jp.

WTak, OCHOBHbIMKM MpoOLEeccamy OHTOreHe3a OpraHu3ma
ABNAOTCA POCT U AnddepeHumauma KneTok.

Kak npoucxoaut perynauymna oHtoreHesa?

NunuBuayalbHOE PA3BUTHE OPTAHU3MOB OCYIIECTBJISETCS IYTEM WU3-
OupaTeJabHON eATEeNHLHOCTH OIPENeJEHHBIX T'€HOB B COOTBETCTBYIOIIEM
MecTe U B MOAXofsIee BpeMsa. I[[eHTpasbHOM TUIIOTE301 OMOJIOTUY Pa3BH-
THA SABISAETCS 2unomesda OuggepeHyuanrvroll aKkmuenocmu 2eHo8 (uUiu
Juggepenyuanvroil Ixkcnpeccuu 2eH06), KOTOpasd 3aKJIIOYAETCI B TOM,
uyro nupdepennuanua KJIETOK IIPOUCXOAUT 6e3 naMeHeHU# reHoruma. Bcee
KJIETKM WMMEIOT OIIpeNeJIEHHBIN HA0Op TeHOB, MPUCYIIUHA OPraHU3MYy, HO
SKCIIPeccus STUX T'eHOB PEeryJupyercsa TaKUM 00pasoM, UTO KJIETKU CUHTe-
3UPYIOT Pa3JNUYHbIe OeJTKU, KOTOPHIE U ONPEeJA0T 0COOEHHOCTH KJIETOK.
OCHOBHBIMH MeXaHMW3MaMM, KOTOPBIE 00yCJIOBIMBAIOT U30MPATENBHYIO pa-
00Ty TeHOB, B pe3yJibTaTe Yero BO3HUKAIOT OTJMYUA MEXIY KJIeTKaMu,
ABJsSIETCA PETYJAINNsa HA YPOBHAX: a) TpaHcKpumiuu; 6) cosperanusa PHEK;
B) TPAHCJIAIUMN; T') IOCTTPAHCIAIMOHHN MOoAu(pUKAIUN OEIKOB.

M3BecTHO TaK:Ke, UTO Ha PA3HBIX 9TAIlaX OHTOreHe3a aKTHUBHOCTH T'€HOB
3aBUCHUT KaK OT BHYTPEHHUX, TaK M OT BHEITHUX (akTopoB. Ha HauambHBIX
aTamax PasBUTUA MEXKAY KJIeTKaM’, 00pPas3yIOIIMMUCSI U3 3UTOTHI, BO3HU-
KaloT OTJIMYMS B COCTaBe IIUTOIJIA3MbI, CBA3aHHbBIE C PA3HBIM KOJIUYECTBOM
JKeJITOUHBIX BKJIIOUEHUUN u opraHeis. CumrTaeTrcs, UTO 3TO UUMONaa3ma-
muyeckoe pacnpedenenue (cerperamus) U ABISETCS MCXOTHBIM (PAKTODPOM,
aKTUBUDPYIOIUM B KJIETKaxX pasHble TeHbl.

Ha 6osiee mo3mHMUX dTamax 9SMOPHMOHAJIBLHOTO PA3BUTHUSA BCTYIAeT B Heii-
CTBUE IMOPUOHAALHASA UHOYKUUSL. ITO B3aUMOJEHCTBUE MEKAY UYaCTAMU
3apojpliia, Osarofmaps YeMy OfHA W3 HUX OIpelesideT HallpaBJeHUE pas-
BuTHA cocenHeit (un. 81). OmMOpuoHaNbHASA WHAYKIIUA OCYIIECTBJISAETCA B
clyuae HEIOCPEeICTBEHHOI'0 KOHTAKTa KJIETOK MeKIy co0oil. 3a OTKpHI-
THEe OPraHuU3yIIuX 3((EKTOB B SMOPUOHAILHOM PAa3BUTHUN HEMEIKUi
smopuosor X. Ilneman (1869-1941) moayumn HoOeseBCKYIO IIpPeMIIO
mo ¢usuosoruu u meauiimae (1935). Ilos:xe OBLIO yCTAaHOBJIEHO, UTO 3THU
B3aMMOBJIUAHUA OCYII[ECTBJIAIOT-
cA TpU YYACTUM CIEeIUaJbHBIX
0eJKOBBIX BeIleCTB-UHIYKTOPOB,
KOTOpBIe TOIMAamaioT B AApO W M3-
MEHSAIT aKTUBHOCTh TE€HOB.

Ha Bcex aramax pa3BUTUA
OPraHM3MOB O0OJBINOE 3HAUEHUE o F Y4acToK KOTOPbId  nononuutenbHoro
uMeeT peryJjadanus OHTOreHe3a C : repecaxmnBacTca 3apoaeiiua
TIOMOIILI0 20pMoH08. Tak, 3HAUM- Mn. 81. BsaumopencTBue yacTein 3apofbilua,
TeJIbHOE KOJMYECTBO WM3MEHeHUH KOTOpbIi Pa3BMBaETCA

Cragna Cragua
racTpynbl Henpy”nbl

Passutme



y FOJIOBACTHKA IIPH HEIIPSAMOM PA3BUTHUHU IIPOUCXOMUT MO AeHCTBUEM TUPOK-
cuHA. Y KUBOTHBIX PEryJIANUA PASBUTUA 3HAUUTEIBHO CJIOKHEE, ITOCKOJIb-
Ky KpoMe TOPMOHAJBHON MMPOUCXOAUT ¥ HEPBHAS PETYJIAIN.

Kpome Toro, Ha Bcex sTallax OHTOreHe3a 3HAUMUTEJLHOE BIUSHUE Ha
pasBUTHE OPTraHM3MOB OKA3BLIBAIOT (PAKMOPbL. 8HEULHell cpedvl (Hampumep,
U3MeHeHUs TeMIIepaTyphl, eJa, MOCTyIlIeHrne KHUCaopoaa 1 T. I.).

WTaK, peanvsaums HacneacTBeHHOW MHPOPMaLMK reHoTVNa NpY HAMBMAYab-
HOM Pa3BUTUN NPOUCXOANT braropaps aAnddepeHUManbHOM akTBHOCTN FEHOB,
KOTOpas NoABepraeTcs BO3LENCTBMIO BHYTPEHHUX N BHELWHMX HaKTOPOB.

DEATENIbHOCTb
'x\//' 3apaHne Ha conocTaBieHne

Ilepen BamMu Ha MJIIOCTPAIIAAX OHTO-
rede3 BUINHKN U JArymigu. C IoMoIIbio
TabJUIBl CPABHUTE HA KOHKPETHBIX ITPHU-
Mepax OHTOreHe3 PACTeHWH M KUBOTHBIX
¥ cleJsiaiiTe BBIBOJA O MPUYMHAX CXOJICTBA
W OTJIMYMI.

OHTOreHes OHTOreHes

MpusHak .
pacTeHui KUNBOTHbIX

Korga HaunHaeTcA oHToreHes?

Korga 3aBepLuaeTca oHTOreHes?

ne nponcxofut smbprioreHes?

M3 yero popmMupytoTcs TKaHW 1 OpraHbl 3apoabia?
Korga HaunHaeTca noctambpurioreHes?

KakoBbl OCHOBHbIE NPOLECChl OHTOreHe3a?

<.! OTHOLLEHUE
» )

-4:? Buonorusa + Hayka

Anexcandp Koeanescruii (1840-1901) — yxpaus-
CKUIl €eCTeCTBOMCIBITATENb, KOTOPOTO WHTEPECOBATIU
CpaBHUTeJIbHASA aHATOMHUS W 9MOPHOJIOTHS, (DPU3UOJIO-
TUs U THCTOJIOTUA KUBOTHBIX. ChopMyIupoBa yueHume
0 3apOJBIIIEBHIX JUCTKAX W YCTAHOBUJ O0IIMe 3aKOHO-
MEPHOCTH PA3BUTHUSA IIO3BOHOUHBIX U 0ECIIO3BOHOUHBIX
sKUBOTHBIX. O UéM CBUIETEJIbCTBYIOT 3T OOIIHE 3aKO0-
HOMEPHOCTH OHTOTeHe3a JKUBOTHBIX ?

k‘; PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTponA

1. Yto Takoe oHTOreHes? 2. Kakaa HayKa U3yyaeT OHTOreHes opraHnsmos? 3. Ha3oBu-
1-6 | Te OCHOBHble NMpoLiecchl OHTOreHesa. 4. Yto Takoe poct? 5. Yto Takoe fuddepeHLma-
LA Knetok? 6. Yto Takoe nHTerpaums KneTok?

7. KakoBbl OCHOBHble 3aKOHOMEPHOCTN OHTOreHesa? 8. Kakue npouecchl ABAAIOT-
7-9 | cA OCHOBOW WHAMBMAYaNbHOrO pPa3BMTMA opraHuamos? 9. B uém cytb runotessbl
AnddepeHLManbHON akTUBHOCTU reHoB?

§ 31. 3aKOHOMEPHOCTV UHANBUAYASIbHOMO Pa3BUTMA

10 - 12 | 10. KakoBbl OCHOBHbIE 33ajauu 1 AOCTMXKEHUS BUONOrv PasBuTus?

133




Tema 4. COXPAHEHUE N PEANN3AUNA HACNEACTBEHHOW MHOOPMALNIN

134

Pocm u paszeumue opz2aHusma onpedensiomca uHgpopmayuet,

codepxxauelicsa e e2o JHK.
H. IpuH, Y. Cmaym, [. Tetinop. buonoausa

§32. NEPNOAbI OHTONEHE3A B MHOTOKJIETOYHbIX
OPrAHU3MAX

OcCHOBHble MOHATMA M KhaloueBble TepmuHbl: DMBPUOIEHE3. MNMOCT-
OMBPUOTEHE3. CtBONoOBbIE KNETKN.
BcnomHute!  Yto Takoe oHTOreHes, poct u anddepeHumnauma?

Mopymarirte!

«B3pocablil yen08ex cocmoum u3 MUJLUOHOE MUJL-
AUOHO08 Kaemok. Hx 8 Odecamv pas OGoavuie, yem 38630 8
Hawell I'anaxmuke uau NeCHUHOK HA HeOOAbULOM NJasice.
Cywecmayom comHu MUNO6 KJIemokK, U npu Imom Kiemxu
Kax# 0020 KOHKPEMH020 MUNQ nos8ALI0MCs U 00 HOBAAIOMCS
6 HYNCHOM KOJuvecmee U 68 HYXcHoe épems. Becsa ama caodxic-
Has KOHCMPYKYuUs pasgueaemcs u3 00HOU 0Onao0omeopéH-
Holl ailyexaemrxu» (/. [Jetiguc. Onmozernes). Kakum obpasom n3 OTeJIHLHOHU
BUTOTHI MOSABJSIOTCA Pas3jNUHbIe IO CTPoeHUIo n GyHKIuAM KiaeTku? Kax
MPOUCXOIUT PAa3BUTHUE OPTraHW3Ma U3 3UTOTHI?

. ,;ﬁ COMEP)AHVE

“..—" KakoBbl cTagnun 3M6pnoHanbHoOro pa3sutna?

IOMBPHUOT'EHES (ot rped. amOpuo — 3apOABIII U 2eHE3UC — IMPOUCKOXK-
IeHue) — amo nepuod oHmozeHe3za om 3uzomuvl 00 poxcderHus. IMOpUoTEHE3
Yy PasHBIX OPTaHM3MOB IIPOTEKAET II0-PAa3HOMY, HO MOKHO BBIJEJUTH CXO[-
Hble ocobemHocTu. Tak, oOIMMU IIporieccaMu SMOpHoOreHesa pPacTeHUU u
JKUBOTHBIX SBJAIOTCA MUTOTHUYECKHE AeJeHUS 3UTOTHI, AuddepeHIInanmns
KJIETOK, oOpa3oBanue TKaHeil (TucToreHes) M OpraHoB (OpraHoreHes) U Ip.
Bce aTH mpoliecchl OCYINECTBAAIOTCA MO KOHTPOJIEM I'eHOB. 3a OTKPBITHSI,
Kacaloluecs TreHeTUYeCKOr0 KOHTPOJIA Ha PAHHUX CTAAUAX dMOpHoreHesa,
9. JIstouc, K. Hiocaaita-Poasraps u 9. Buinayc 6b1u yaoctoernbl HobGe-
JIEBCKOM mpemuu 1o ¢usuosornu u mepuiimae (1995).

OcobenHOCTH SMOpHOTeHe3a PaCTeHWH W KHUBOTHBIX PACCMOTPUM Ha
mpuMepe TOKPBITOCEMEHHBIX U XOPIOBBIX.

IMOpUOreHe3 pacTeHHil COCTOUT M3 TaKuX 3TamoB: 1) oO6pasoBaHme U3
3UTOTHI 3apPOJBIIIEBOII 00pasoBaTeNbHOM TKaHW; 2) 00pasoBaHUE 3apObI-
IIeBBIX OPTaHOB — KOpPeIKa u 1mobera; 3) opMupoBaHue ceMeHUu. Pe3yinb-
TaTOM 9MOpUOTeHe3a y IIBETKOBBIX PACTEHUN SBJAETCA CEMA, COAEPIKAIIee
3apOMBIIIT W 3aIac MUTATEJIbHBIX BellecTB. [loCTOAHHBIE TKAHU W OPTaHBI
pacTeHus: 06pasyoTCA yiKe II0CJe IMPOPaCTAHUA.

IMOpUOTreHe3 KMBOTHBIX ITPOMCXOMUT B AIle WIM BHYTPU MATEpPUH-
CKOT'0 OpPraHM3Ma M COCTOUT W3 3TAIlOB APOOJIEHMs, TacTPYJIAIUU U opra-
HOTeHesa.

Jpobnenue — pad nocnedosamenvHblX MUMOMUYECKUX OeaeHull
3uzomul, KOMOpble 3AKAHULUBAINMCA 06paszosanuem O0O0HOCAOUHOL cma-
Ouu — 6aacmynv.. OCHOBHOIN KJIETOUHBIM MEXaHU3M DPa3BUTUA HA 3TOM
arame — deJleHue KJemok, IPOUCXOAsAIee oueHb 0bicTpo. KosmuecTBO Kie-
TOK-6JIaCTOMEPOB YBEJIMUNBAETCS BCJEACTBHE MUTO3a, HO POCTA HeT.




T'acmpynayua — smo npouyecc ,
Gopmuposanus 08yx- uau MpPEex- , : @
caoilH020 3apodviuia — 2acmpynsl.
Pocra KjeTOK mpu racTpynaAanmuu He
nponcxoAuT. OCHOBHBIMU TNPOABIE- . cryna %
HUAMU TOBENEHUS KJIETOK SABJIAETCH

nepemewieHue (Muzpayus) KJiemokx,
6aaromaps ueMy o0pasyoTca 3apodbl-
weagvle JUCMKU: BHEIITHUHN CJION — 9K-
modepma, BHYTPEHHUN — aHmModepma
u cpenHU — me3o0epma. Ha srame ra-
CTPYJIANVN BaKHOE 3HAUEHNE NMMEIOT Ill. TuctoreHes n opraHoreHes
83aumodeiicmaus Kiemokx, obecIeun-
BaIOIIIVe COTJIacOBaHHOe (hopMmpoBa-
HIE OTIeJbHBIX YacTell opraHuaMa.

T'ucmozenes u opzanozenes — 00pa3o6anue mrareil U 0pearno8 — OCy-
IIIeCTBJAAIOTCA OJarofapsa Mumosy, pocmy, muzpayusm u oupgeperyuayuu
KJaemox. Y 3apoAblllia KWUBOTHBIX W3 3aPOABIIIEBBLIX JUCTKOB (opMupy-
IOTCS SIUTENNAJbHbIE, COeIUHUTEJIbHbIe, MBIIIEUYHLIe U HEePBHASA TKAaHWU,
KOTOpBbIe 00pa3yioT opraHbl (un. 82).

Ilepen poskaeHMEM 3apOABIIIT WMEET OpTaHbl, IIPUCYIIHE B3POCJIOMY
OpPraHU3My, CIIOCOOHOCTH K CAMOCTOATEJLHOMY IIMTAHWIO U AKTUBHOMY
rmepeMeIreHunio.

NTaK, OCHOBHbIMM CTagusiMK dMOpUOreHe3a sBNAOTCA
ApobneHune, racTpynsums, rmcTorMHes U OpraHoreHes.

I. OpobneHune

Mn. 82. dTanbl smbprioreHesa
MKUBOTHbIX

Yem 06ycnoBneHbl 0CO6€HHOCTN NOCTIMOpMOreHe3a opraHu3MoB?

IMOCTOMBPUOI'EHES (oT jsar. post — mocie u rped. amOpuo — 3a-
POZBIII) — 3mo nocae3apodviiieduviii nepuod, dasuiuiics om poxcdenus 00
cmepmu. B mocTamOproreHese OpraHM3Mbl HAUWHAIOT CAMOCMOSMEbHbLIL
00pa3 KU3HU, YCUJUBAETCA BiaMaHUE (DAKTOPOB cpenbl. IlosToMy yCIIoMK-
HAIOTCA JKU3HEeHHbIe GYHKIINYA OPTaHN3Ma, aKTUBUPYIOTCA CUCTEMBI 3aIlK-
TBI, PETYNANUYN PYHKI[UI, TOABIAIOTCSA HOBbIE OPTaHBLI U T. I. OCHOBHBIMU
MPOSABJIEHUAMH KJIETOUHON aKTUBHOCTU ITOCTIMOpHOTeHe3a SBJIAIOTCA [e-
JieHue, POCT, CTapeHune, Tmbesib KJETOK, pereHepanusa TKaHell M OpraHoB.
B mocrambGpuorenese y GOJIBITMHCTBA OPTAHU3MOB IIPOUCXOIAT TOJIOBOE CO-
3peBaHmNe, pa3MHOKeHNe, a 3aTeM CTapeHure U CMepPTh.

ITocTamOpuorene3 pacreHuii (Ha IpuMepe MOKPBITOCEMEHHBIX) BKJIIO-
yaeT TaKWe STalbl: Iman npopocmka (OT IpopacTaHud N0 (HopMUpPOBaAHUA
TIePBLIX 3€JIEHBIX JUCThEB), aIman moaodocmu (OT IOABJIEHUS IIEPBBIX 3€-
JIEHBIX JIUCTHEB [0 IIBETEHUA), Iman 3penocmu (OT IePBOTO IIBETEHUS IO
yTpaThl CIOCOOHOCTH K DPa3MHOXKEHWIO CeMeHaMm), aman cmapenus (0T
OKOHYAHUSA IIOCJeLHEro IJIOJOHOIIeHus no rubenu) u cmepmds. O6paso-
BaHME PACTUTEJbHBIX TKaHEH M OPraHOB MPOUCXOJUT IIOCJE MPOPACTAHUS
cemenu. [IepBBIM U3 3apOBIIEBOTO KOPEIIKa (hOpPMUPYETCs KOPEeHb pacTe-
HUA, a 3aTeM 1o0er.

ITocTamOpuoreHnes :KMBOTHBIX (HA IIPUMepPe XOPAOBBIX) BKJIIOUAET TaKWe
STalbl: Henon0803penslil sman (OT POKIEHUS IO IIOJOBOTO CO3PEBAHUA),
aman nono60z0 co3pesanus (Iepuo/ MOABICHNA CIIOCOOHOCTH K ITOJIOBOMY

§32. I'Iepmonbl OHTOreHe3a B MHOIFOKNI€TOYHbIX OpraHN3mMoB
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Pa3MHOKEHUIO), Iman nonosol 3penocmu (COBIALAET CO CIOCOOHOCTBHIO

K IIOJIOBOMY Da3MHOMKEHWIO), Iman cmapenusn (0T IOTepU CIOCOOHOCTH K

II0JIOBOMY DPasMHOXKEHMIO U rubenu) u cmepms. TkaHU U OpraHbl pPOAYB-

1erocs opraHu3Ma 3aJio;KeHbl B 9MOpHOreHese, a B MOCTAIMOpHOTeHe3e OHNI

pacTyT u OOHOBJISIOTCS.
ITIo ocobenHocTAM mpeobpas3oBa- 3 Bapocnas ocobb

HUII TOCTIMOpPUOTeHe3 IKUBOTHBIX ﬂ"'&' ?ﬂ S ’l:.'

MOJKET OBITH MPAMBIM U HEIIPAMBIM. J'Imqvmh ; i ﬂﬁlqo\

IIpamoe pasButue — amo pasgumue, 4

npu KOmMoOpoM mMOJAbKO 4mo podue- ] S

uLeecs HUBOMHOE 6000uULe HANOMU- A A \"«

Haem @83pocsoe (MJIEKOMUTAIOIINE, E "-;I"V'I':I:HKa

IIPECMBIKAIOIMECH, ITHUIbI, XPAIe- Bspocnan ocobe Kykonka

BBIe DBHIOBI, mayKu). Buosorunueckoe Wn. 83. KocaeHoe passmmue:

3HaUeHUE 3aKJI0YaeTcd B TOM, UTO A — C HEMOMHBIM MPeBpaLLEHMeM;

CHUKAeTCs yA3BUMOCTh POXKIEH- B — C NOAHbIM NpeBpaLieHem

HOTO JKWBOTHOTO B Cpele KU3HU.

Henmpsamoe passutue — 3mo pa3gumue, npu KOmMopom o0pasyemcs JUYUH-

Ka; OHa npespauiaemcs 80 83POCAYI0 0CO0b HEenocpedcmeeHHO UAU uepe3

npeobpasosanus (un. 83). Buonsornueckoe 3sHaueHUE HEIPAMOTO PA3BUTUA

3aKJIIOUAETCA B OCYIIECTBJIEHUU CJEAYIOIIMX (DYHKIUWI: a) IUTaTeJIbHOIN;

0) paIroHaJBHOTO MCIIOJL30BAHMUA PECYPCOB; B) PACCEJIEeHU; I') 3aparkeHnu s

X03s5eB. PasHOBUIHOCTAMU HEIPSIMOTO PA3BUTHUSA ABJISIOTCS:

*  HenpsaMoe pa3eumue ¢ NOJHuLM npespauieruem; pa3BuTe JUUNHKH CO-
IIPOBOKIAETCA IePeCcTPOiKoi BceX ero oprauoB (TBEpHo-, Uyellye-, IBY-,
MeperoHYaTOKPBLIbIE, 0JI0XYW, KOCTHBIE PLIObI, aM(puOun);

" HenpaMoe pa3géumue ¢ HenoJLHblLM NpespauieHuem; dTO Pa3BUTHE JIU-
YMHKWA, B KOTOPOH Ipeo0pa3oBaHUWs 3aTParmBaioT OTAENbHBIE OPraHBI
(TIpAMOKDPBLIbIE, TAPAKAHbI, KJIOIBI).

Wtak, ocobeHHOCTM nocTambpuroreHesa ob6ycnoBnvBaloT Havano
CaMOCTOATENIbHOW »KN3HWN 1 HEOOXOANMOCTb Pa3MHOXKEHUS.

KakoBoO 3HaueHue CTBOJNIOBbIX KNIeTOK B NOCTIMOPUOHANIbHOM pa3BuTun?

CTBOJIOBBIE KJIETKH €CTh Y BCEX MHOI'OKJIETOUHBLIX OPraHM3MOB. OTHM
KJeTKaM IIPUCYIIe JejieHre, IPU KOTOPOM OAHA IOUEPHAS KJIEeTKa OCTaéT-
csl CTBOJIOBOM, a Apyras — CTAHOBUTCS KJIETKOM-IIPeAIlieCTBEHHUIIeH mJs
IPYTUX THUIOB KJeTOoK. CyIlecTBYIOT JBE KaTEeropuy CTBOJIOBBIX KJIETOK:
aMOPUOHANbHbLE CMB0J08ble KJemKU, KOTOPble IPOUCXOAAT HeIocpes-
CTBEHHO OT 0JIACTOMEPOB, U CMB0L08ble KAeMKU 83POCA02Z0 OP2AHU3MA, CO-
IepsKaluecsa B 3peJbIX TKaHAX. ¥ 3apOJbIIieil aMOprOHaIbHBIE CTBOJIOBBIE
KJaeTKU quddepeHIIupy0oTcsa B oMOpuoHaabHble TKaHU. CTBOJIOBBIE KIETKHU
B3POCJIOTO OpraHM3Ma MeHCTBYIOT KaK pelapaTuBHASA CHUCTEMA, MONIEPIKI-
BasAg HYKHOE KOJMUYECTBO CIEIMATM3WPOBAHHBIX KJeToK. OHUM 00samaroT
CIIOCOOHOCTHIO HE TOJHKO IepeMeIaTbCcsd, HO U HAaXOAUTh U YCTPAHATH IIO-
BPEKIEHUS Pa3JIUYHBIX OpraHoB u TKaHeil. IIo cmocobHOoCTH K muddepeH-
oAy CTBOJIOBBIE KJIETKH OEJIATCA Ha TOTUIIOTEHTHBIE, IIJIIOPUIIOTEHTHEIE
¥ yHUIOTEeHTHbIe. Tomunomenmuble KiemKu CIOCOOHBI AAaBATh HAYAJO
BCeM TKaHAM Tejla U IeJIOMY OPraHWU3MY, MAIOPUNOMEHMHbLe — MOTYT



nuddepennuposaTbcsa B 000 Ctsonosble . _.
U3 TUIOB KJETOK B3POCJIOTO Op- K”eTK"'

raHW3Ma, HO HOBBIA OPraHM3M Wu3 MuouuTel KneTku BopCMHOK
HUX 06pa30BaTLC$[ YiKe He MOKerT,
a yHunomeHmmHbule CIIOCOOHBI pas-
BUBATBhCA B KJIETKH TOJBKO OJHOTO KneTKM

K”eTKV' neyeHu
Tuma. TOTUIOTEHTHBIMU SBJISIOT- KpoBH
cs JIUIIL 3UTOTa W 0JIacTOMEPEI 0
CTaguy MOPYJIbI BKJIIOUUTEJLHO .

HepoHbl Kapanomunouuntbl

(cramusa gapobaeHus u3 32 GjacTo-
MepOB). Wn. 84. QudpdepeHumanma cTBONOBLIX KNETOK

WTaK, CTBONOBbIE KNETKN — HecneunanmnsnpoBaHHbIe KNEeTKN, CrMOCOGHbIe
K HeOrpaHM4YeHHOMY OeNeHUIo, AaloWne HauvaJlo HOBbIM K/E€TKaM.

@ AEATENbHOCTb OHToreHes pac1euvn7|| OHTOreHes XXNBOTHbIX
3apaHue Ha conocTaBneHue | 5MEPUOHATbHBIN MEPVOJ (SMBPVOTEHE3)
C momomrbio Tabauiel «CpaBHu- | 1. 1.
TeJbHAS XapaKTepUCTUKA mepuo- |2. 2.
OB U 3TAIlOB OHTOTeHe3a pacTeHuit |3. 3.
U JKUBOTHBIX» CPABHUTE B paboumx MOCT3MBPUOHANbBHbIV MEPUOL
TeTpajAX IOCJIef0BATEIbHOCTD IIe- (NOCTSMBPWNOTEHES3)
PHOIOB W 9TAllOB OHTOTEHe3a pac- | - LE
TeHU# u JKUBOTHBIX. OmpemenuTe g g
CXOZICTBO U Pa3JHUMSI. 2 a
OTHOLLEHME 5. 5.

2 Buonorua + dkonorusa

Bpon3oéxa moxwnamasn, WIN OJeHKa BoJiocaTas
(Tropinota hirta), — HacekoMoe paAga JHecTKOKpHLIbIE,
KOTOpas ABJSETCA BpequTesieM MHOTUX CeTbCKOX035H-
CTBEHHBIX pacTeHmuii. B mociaenHue roasl HabJI0OAETCS
HAIIeCTBUE STOT0 ’KYKA, KOTOPHIM Ha CTAIUU KUMAaro
roefaeT IBETHI A0JOHb, TPYII, BUINHU ¥ MHOTHX JPYTUX CATOBBIX KYJIb-
TYyp, HaHocsA OoJsbInol yiepd. KaKoBBI sKe 0COOEHHOCTU Pa3BUTHUS 3TOTO
HACceKOMOT0 M Ha KaKUX CTAAUAX OHTOTeHe3a MepbI 00PHOBI C BPEAUTEIEM
oyayT appeKTUBHBIMU ?

. PE3YJIbTAT

P

§32. I'Iepmonbl OHTOreHe3a B MHOIFOKNI€TOYHbIX OpraHN3mMoB

OueHKa 3apgaHuna AnA cCamOKOHTponA
1. Yto Takoe ambpuroreHes? 2. HazosuTe obLme npoueccbl SMOpuoreHesa pacTeHuin
1_ |VIKMBOTHbIX. 3. Yro TaKkoe noctambproreHes? 4. HazoBuTe 3Tanbl NocTambprioreHe-
3a pacTeHuit. 5. Ha3oBuTe 3Tanbl NOCTIMOpUOreHesa XMNBOTHbIX. 6. UTO Takoe CTBO-
NIOBble KNeTKun?
7.9 7. HazoBuTe ctagmu asmbpuroreHesa. 8. Yem obycnoBneHbl 0CO6EHHOCTU NOCTAIMOPY-
oreHesa opraHn3moB? 9. KakoBO 3HaUYeHMe CTBOJIOBbIX KJIETOK B NMOCTaIMOpUoreHese?
10-12 10. KakoBbl NPUYUHBI pa3nnunii smbpuoreHesa 1 NoCcTambproreHesa pacTeHUN 1
MKUBOTHbIX? 137




0606weHne Tembl 4. COXPAHEHUE U PEAJTIU3ALINA
HACNELCTBEHHON UHOOPMALIUA

HACJEACTBEHHAA ('rEHETUYECKAS) HH®OPMAIIUA -
CO0B0KYNHOCMb c8edenull 0o cocmase, cmpoernuu 6eaxos u PHEK u
CBA3AHHBLLY C HUMU QYHKYUAX, 3AL0HEHHbLX 8 26HAX U 3AKOOUDPOBAHHBLY
8 nocaedosamenvHocmu HyKaeomudos morexya JHK uru PHE.

9ra mH(pOpMAINA IepelaéTcsa IIOTOMCTBY IPU PasMHOMKEHHUH U II0JIO-
BBIX IIpolleccax (KOH'BIOTAIlNM, TPAHCAYKIUY, TpaHchOpMAIUN), Peannsy-
eTcs B IIPOIlecce WHAMBUAYAIbHOTO PA3BUTUA 0COOM U NMIPOABIAETCA B BULE

oIpeeIEHHBIX IIPU3HAKOB M CBOICTB opranmusama (mab.. §8).
Ta6bnuua 8. OCHOBHbIE MOHATUA TEMbI

MoHaTtna CyTb

rEH Yuactok [IHK, cogepxalwwumin nHpopmaLmnio o NepBUYHON CTPYKTYpe
Monekynbl 6enka unu PHK 1 onpepenseT BO3MOXHOCTb pa3BUTKA
npusHaka

TEHOM COBOKYNHOCTb HacneACTBEHHON UHGOPMaLMKN B KNeTKax opraHu3ma
onpeaenéHHoro Brnaa, 3anmcaHHom Ha IHK

XPOMOCOMbDI CTpYKTYpbl KNETOK 3yKapnoToB, 06ecrneyrBaloLLmnx COXpaHeHne, pac-
npeneneHue n nepefavy HacefCcTBEHHOW nHbopmMaLmm

JKCMPECCUA Wcnonb3oBaHne HacneacTBeHHOW MHpOpMaUMy reHoB Ans CUHTe3a

FTEHOB dYHKUMOHaNbHbIX NpoayKToB— Monekyn PHK 1 6enkos

TPAHCKPUNLUUA Mepepaya nHbopmaLmm o NEPBUUYHON CTPYKTYpe Genka C MoneKynbl
OHK Ha nPHK

l FEHETUYECKMIA KOLl | CoxpaHeHue HacneacTBeHHO MHPOpMaLmn 06 aMnHOKMCoTax 6en-

KoB B Mosiekynax [IHK B Buge nocnegosaTenibHOCTEN HYKNEOTMAOB

TPAHCNAUUA COBOKYMHOCTb MPOLECCOB, OCYLLECTBAAIOWMX Npeobpa3oBaHme Ha-
cnepcTBeHHoN nHpopmauum NPHK B 6e10K NepBrUYHON CTPYKTYPbI

PEMINKALUA CamoyasoeHue [JHK, obecneumBaiolyee TOUHOE KOMMPOBaHMWE Hacned-
CTBeHHOW MHOPMaLUK 1 eé nepeaayy 13 NOKONEHNs B MOKONEeHKe

PEMAPALMA OHK COBOKYMNHOCTb NMPOLIECCOB, C MOMOLLbIO KOTOPbIX KileTKa HaXxOAuT U
ncnpasnaeT nospexaeHna monekyn AHK

OENEHWE KNETOK CoBOKYNHOCTb NpoLeccoB, bnarogapa KOTOPbIM HacneACTBEHHAA UH-

Tema 4. COXPAHEHUE N PEANN3AUNA HACNEACTBEHHOW MHOOPMALNIN

d)OpMaLl,I/Iﬂ KJNEeTKn nepenaéTcn cnepylouwemy nokoneHuto KNeTok

KNETOYHbIV LMK

Mepuop cylecTBOBaHWA KNETKM OT OQHOTO AefeHns Ao APYroro uiu
rméenu KneTkn

MUTO3 PaspneneHune sykaproTmyeckonm KneTku ¢ o6pasoBaHnem ABYX KNeTOK
C TaKMM >ke HabopOM XPOMOCOM, KaK U Y MaTEPUHCKON KNeTKK

MENO3 [leneHune sykapnoTniyecKkmnx KNneTok, BCieACTBrE KOTOPOro obpasytoT-
CA fouepHne KNeTKM C BABOE MEHbLLIMM HabopOM XpOMOCOM

PEKOMBUHALINA MepepacnpepeneHne reHetTnyeckonn nHpopmaumm OHK, uto npuso-

OHK OUT K BO3HUKHOBEHMIO HOBbIX KOMOVHALUIA reHOB

MONOBbIE KNETKW KneTtkn ¢ rannovngHbiM Habopom XpOMOCOM A nepefaun Hacnep-
CTBEHHOW UHGOPMAaLIVM NPU NMOSIOBOM Pa3MHOXEHUN

ONNOAOTBOPEHUE | lMpouecc cnMaHUA MY»KCKOW 1 >KEHCKOI MOJIOBbIX KNETOK ¢ 06pa3oBa-
HMeM 3UroTbl, AatoLLen Hayano HOBOMY OpraHun3my

OHTOTEHE3 NHpgmBuayanbHoe pa3BuTrie ocobur OT 3apoxAaeHnsa Jo CMepT, Npo-
ncxopsliee B COOTBETCTBUM C onpefeNiéHHbIMU 3aKOHOMEPHOCTAMU

SMBPUOTEHE3 MNepunopn oHTOreHesa oOT 3UroTbl 4O POXKAEHMWA

138 MOCTOMBPUOTEHE3 | Mepvog oHTOreHesa, ANUTCA OT POXKAEHWA 0 rmbenm




BUJOB HAYKOB — NAyk-nasauH Jeonapdosviii (Maratus
pardus), otkpeiTeiii B 2014 r. B ABcrpanuu. IIpumenure
CBOUY 3HAHUA TEMBI IS O3HAKOMJIEHUS C STUM IIayKOM.

10.

11.

12.

CaMOKOHTPOJIb 3HAHUN
Ha nnnrocrparnuu n300pakeés oQnH U3 KPacUBeHIIINX

Tect-oueHnsanve 4. COXPAHEHUE U PEAJTU3ALINA HACHEACTBEHHOM
MHOOPMALUNA

[Oe B KNeTKax nayka coxpaHAeTcA HacneACcTBEHHaA MHGOPMALIMA O CTPOEHNM, XKU3He-
JeATenbHOCTW 1 noBedeHnn?
A B reHe b B Agpe B B xpomocome I8 TPHK
Kakoii npouecc obecrneumBaeT KONMpoBaHUE HacnefCTBEHHOW UHPOPMALMK nayka
AnA eé nepepauu cnegytowemy nokoneHuno?
A penapauusa b pekombuHauua B pennvkaums I pereHepauus
B kakom Habope xpoMocoM HacnefcTBeHHan HbopmaLua nepenaétca cnegytollemy
noKoneHuto?
A BrannongHom b gunnovgHom B TpunnomgHom T nonunnovngHom
Kakoln npouecc obecrneunBaeT couyeTaHne HaCNIeACTBEHHON MHbOPMaLUK camua v
CamKu nayka?
A TpaHcnauua b TpaHckpunuua B onnogoteopeHme I skcnpeccua
Kakune cTpyKTypbl onpefenaioT oTAnyme Npr3HaKkoB camua OT CaMKm y nayka?
A romMonornyHble XpOMOCOMbI b reHom
B ayTocombl I nonoBble XPOMOCOMbI
Kakue KneTkn oCyLLecTBAAIOT Nepefayy HaciaefCcTBeHHOW MHopMaLMy clegyiouemy
NoKoneHuto?
A Henonosble gunnonaHble B nonosble rannongHble
B Henonosble rannongHole I nonosble gunnongHbie
MepegHue 6onbliMe rnasa naykoB cofepxaT GoTopeLenTopbl CO 3pUTENbHbIMU
nurmeHTamu. Kak HasblBaeTca npolecc 06pa3oBaHUs 3Tnx 6enkos?
A TpaHcnAauma b TpaHckpunuuna B skcnpeccna T onnogotsopeHme
Mayky NaBAUHBI U3BECTHbI CBOMMM OpayHbIMKU TaHUaMWU. Ha3oBuTe mepuop v 3Tan
OHTOreHe3sa, Koraa HabnAaATCA 3TV NPOAB/EHNSA NOIOBOTO NOBEeEHMA.
A 5MmbprioreHes; opraHoreHes
B smbpuioreHes; ractpynauus
B noctamb6purioreHes; 31an nosioBoi 3penocTu
I noctembpuroreHes; 3Tan co3peBaHus
MayTuHa NayKoB-MaB/IMHOB, KOTOPYIO OHU MCMOMb3YIOT [/1A KOKOHOB, 06pa3oBaHa 13
6enka ¢rnbpomnHa. Kak nHdopmauma 06 STom CoOefrHeHUN 3aKoAMPOBaHa y nayKos?
A B Buge nocnegosatenibHOCTU HykneoTnaos [IHK
b B Buge nocnepgoBaTenbHOCTM HyKkneotngos PHK
B B Buge nocnefoBaTenbHOCTU aMUHOKUCTIOT
I B Bae nocnenoBaTelbHOCTY XUPHbIX KNCIOT
Mayku-naBAuHbI BegyT 6poasaunii 06pas *KU3HW 1 NMOCTOSHHO NOABEPralOTCA BO3AeN-
CcTBUIO cpefpl. Kak Ha3biBaeTcA npouecc ncnpasneHna nospexxaeHnin nx JHK?
A penapauus b pekombuHauua B pennukaumna T pereHepauus
Kak Ha3biBaeTcA npouecc BUAOU3MEHEHWA HacneACTBEHHOW MHpopMaumu, ABRsAw-
LMIACA OCHOBOW TaKoro pasHoobpasua?
A penapauusa b pekombuHauun B pennunkauyua T pereHepauwma
Camubl MayKoB-MaBAVHOB JOCTUraloT pa3mMepoB BCEro A0 5 MM. A Kakoli npouecc obe-
CrneymnBaeT nx poct?
A noukoBaHune b mero3 B 6vHapHoe geneHne I muto3

CaMOKOHTPOSIb 3HaHWIM
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Tema 5. 3AKOHOMEPHOCTW HACJTEAOBAHMA NMPU3HAKOB

Tema 5. 3AKOHOMEPHOCTU HACJIEAOBAHUA NMPU3HAKOB

lFeHemuka - 3mo He mosbKo ocHo8d 6uosiozuu, Ho U ¢hunocoghus xusHu soobuye.
T. byxuesckas

§33. TEHETUKA. METOA1bl FTEHETUMECKUX NCCNEQOBAHUN

OCHOBHbIe MOHATUA U KnloueBble TepmuHbl: FTEHETUKA. Mmbpuponoruye-
CKMI meToa.

BcnomHuTe! YT10 TaKoe reHbl?

3HaKoMbTecCb!

I'pezop Hozann Mendenv (1822—-1884) — aB-
CTPUHMCKUINL €CTECTBOUCIIBLITATENb, KATOJIWYECKUHN CBs-
HIeHHUK. B O0OBIYHOM cany IIPOBEN OMBITHI, CTABIIIHE
OCHOBOII reHeTUKU. PedyabraThl uccaenoBaHuii MeHmerb
OIMyOJMKOBAJ B HAYYHOM TPYyIe «IKCIePUMEHTEI C PACTH-
TeJbHBIMU TuOpugAamMu» B 1866 r., B KOTOPOii 03HAKOMUJI
MUP C 3aKOHAMHU HACJIEICTBEHHOCTH.

:;fm COAEPXXAHUE

Dl KakoBbl 3apgaun coBpeMeHHOI reHeTuKn?

IF'EHETHUEKA (oT rpeu. zeHemuc — IPOUCXOKIEHIE) — HAYKA 0 3AKOHOMED-
HOCMAX HACIeICMBEHHOCMU U U3MeHYUBOCMU OpzaHu3mos. JlaToil poke-
HuA reHetuku cuntaerca 1900 r., Korma 00TAaHMKHK — TOJIAHACKUHA — Xyro
e @pus (1845-1935), Hemenkuii — Kapa Kopperc (1864—1933) u aBcTpwmii-
ckuit — Ipux Uepmaxr (1871-1962), HesaBucuMO IpyT OT Apyra, MOATBEPAN-
JIV 3aKOHOMEPHOCTH HACJIeACTBEHHOCTH, yCTaHOBJIeHHbIe I'. MeHmenem.

3azaun COBPEMEHHOI MeHeTUKHU CBA3AHEI C €e OCHOBHBIMU Da3fesiaMu:

*  U3yueHUe MeHeTUUYEeCKUX OCHOB CEJIEKITNU JAJIS BhIBeJEHUA HOBBIX IIOPO.
SKMBOTHBIX, COPTOB PACTeHUI U IIITAMMOB MUKDPOOPTaHU3MOB (ceneKyu-
OHHAS 2eHEMUKAQ);

- nu3yuyeHne HacCJIeOCTBEHHBIX 3a00JIeBAHUI 4YeJlOBeKa U YKUBOTHBIX AJI
UX TPOPUIAKTUKY U JieueHUsa (MeOUUUHCKAS 2eHeMUKQ);

. H3YyUYeHMEe BJIUAHUA Pagvanyi HaA HACJJIEACTBEHHOCTb W M3MEHUYHNBOCTH
OPraHM3MOB [JIA TPENOTBPAIIeHU BPeAHBIX MyTanuil (paduayuoHHas
2eHemMuKa);

* U3yYeHUWEe TeHETUYECKOU CTPYKTYPHI M AWHAMUKU HOMYJIAINHN IS BhI-
SICHEHUS 3aKOHOMEDHOCTEH 3SBOJIIOINU OPTaHU3MOB (NONYJAAYUOHHAS
2eHemuKa);

*  U3yYeHHe MOJIEKYJIAPHBIX OCHOB HACJEACTBEHHOCTH [JI DA3BUTUSA Te-
HeTUYeCKOI MHKeHepuu (MONeKYAAPHASL 2eHeMUKA);

* u3ydeHHe 0COOEHHOCTEeH HAaCJIeCTBEHHOCTH M M3MEHUYUBOCTU B IIOIYJISA-
muax Joael (zeHemuka denogexa).



Kpome HazBaHHBIX PasfesioB BOBHUKJIMW U PA3BUBAIOTCA UMMYHOZEHe-
MmuKa, OHMOZeHeMUKQa, NCUX0ZeHeMuUKa, QapmaKozeHemuKa, IKozeHemu-
KU, yumozeHemuKka u Ip.

UTak, coBpeMeHHasa reHeTMka CTpemMUTEeNIbHO pa3BUBaeTCA U
XapaKTepm3yeTca NPOHUKHOBEHVEM MOYTU BO BCe 06nacTy YenoBeyecKkom
OeATeNbHOCTY, YTo 06yCNIoBNIeHO NoTpebHOCTAMN obLlecTBa.

B 4ém cyTb OCHOBHbIX METOA0B reHeTU4YeCKUX nccnegosaHuin?

I peBHEHITTUM M3 METOLOB TeHEeTUKU ABJIAETCA TMOPUIOJIOTUUECKUI Me-
Ton, mpenaoxkeHHbIn I'. Mengemnem. I'mOpumonoruyeckuii MeTox — CKpe-
WuBaHUEe OP2AHU3MO8 U OUEHKA NpOAGLEHUS NPU3HAKO08 Y 2ubpudos.
IToTOMKOB, MOJYYeHHBIX OT TAKOTO CKpeIMBaHUA, HA3bIBAIOT I'MOpPUAAMU
(ot mar. hibrida — momecs).

C mpeBHeHIINX BPeMEH MCIOJIb3yeTCA M3yueHHue POAOCJOBHEIX. I'enea-
nozuieckuli memod — u3ydeHue POJOCIOBHBIX OPTAHMU3MOB IJIA OIpeesie-
HUSA XapakTepa HacJefoBaHUs MPU3HaKoB. C ero moMoIIbI0 YCTaHABINBAIOT
reHOTHUN ocobeil W OIpeneadioT BePOATHOCTL IIPOSABIEHUA COCTOSHUMN
Mpu3HaKa y IIOTOMKOB.

C IIOMOIIbI0 CBETOBOTO MUKPOCKOIIA ITPOBOJAT HCCJIEIOBAHUA HACJE[I-
CTBEHHOCTHM Ha KJETOYHOM ypoBHe. I[Jumozenemuueckue memodvt — Me-
TOABI WCCJIENOBAHUS OCOGEHHOCTEN KapWOTHIIa OPraHu3MOB. V3yueHwue
KapUOTHUIIa MO3BOJISET BBHIABIATL MYTAI[Ul, CBA3AHHBIE C U3MEHEHUEM UKC-
Jia XpOMOCOM ¥ CTPYKTYPHI OTAEJbHBIX U3 HUX. "

Buoxumuueckue memodsb. WCHOJIB3YVIOT IJs
M3yUYeHHusA HACJIeICTBeHHBLIX 3a00/IeBAHUI, CBA3AH-
HBIX ¢ oOMeHOM BelecTB. C MX IIOMOIIBIO BBISIB-
JIAIOT HacJIeNCTBeHHBIE HapyIleHus (HamIpumep,
caxapHbBIlI muabder, (HEeHUIKETOHYPHUIO), OO0YCJIOB-
JIeHHBbI€ TeHHBIMU MYTaIlUsIMMU.

Brusneyoe6viii memod TpUMeHAOT Ajia uay- /- 85. MoHosurotHbie
YEHHUA POJU CPelbl M I'eHOTHUIA B (DOPMUPOBAHUU 6nnsHeupl
¢denoruna ocobeii. Ocoboe 3HaUEHIEe NMEIOT MCCJACIOBAHNA MOHO3UTOTHBIX
(omHOAIIEBBIX) OJU3HEI[0OB, UMEIOI[UX OJNHAKOBLIE T€HOTUIIEI.

Honynayuonno-cmamucmuieckutl memod — n3ydeHUe 3aKOHOMEPHO-
cTell HacJieJOBaHWUS WM M3MEHUYMBOCTH Ha YPOBHE MONYJANUNA. ITOT METO[
IaéT BO3MOKHOCTDH M3yYaTh YACTOTHI BCTPEUAEMOCTH aJjljiejiell M TeHOTUIIOB
B IOMYJAINUAX OPTraHU3MOB.

Memo0duvl zenemuueckoli UH}CeHepUuUu — BTO ocobas IPylIa MeTOZOB, C
TIOMOIITHI0 KOTOPBIX M3YYaloT IepeMeIleHns, IePeCTPOHKY, coueTaHue TeHOB
U U3MeHeHIe HacJeICcTBeHHOCTU. K 9Toi rpymnmne oTHOCATCA METOAbI TeHHOMN
WH)KeHepuu (HaIIpuMep, MEeTO] MCKYCCTBEHHOTO CHHTEe3a T'e€HOB BHE opra-
HU3Ma), METOABI KJIETOUHOUN MHiKeHepuu (HampuMep, METOH TmOpuUAM3aIinu
COMaTHUUECKUX KJETOK) U [Ip.

B coBpemeHHOI reHeTuKe 1Cnonb3ylTcA caMble pasHOOOpa3Hble MeTofbl,
HO OCHOBHbIM OCTa&TCA rMOPUAONIOrMYECKUI METOS.
KakoBbl 0CHOBHbIE NOHATUNA FreHETUKN?

IIpenmeToM reHeTMYECKUX KCCJIEIOBAHUI SABJISIOTCA HACJIEICTBEHHOCTD
u usMeHunBocTh. Hacnedemeennocmev — cnocoOHOCMb HUBLLX OP2AHUZMOE
nepedagamuv zeHemMuuecKylo UHQOPMAYUIO O CBOUX NPUIHAKAX U 0COOEHHO-
cmax unOusudyanvbHozo pa3gumus nomomrxam. MaTepuaJlbHBIMU HOCUTE-
JIAMU HACJIeICTBEHHOCTH SIBJIAIOTCS XPOMOCOMBI, B COCTAB KOTOPBIX BXOIUT

§ 33. [eHeTMKa. MeToAbl reHETUYECKIMX UCCNeaoBaHNIA
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OHK. H3menuueocmb — cnocoOHOCMb HUBLLX OPZAHU3MOE npuobpemamb
HOBble NPUHAKU U UX COCMOARUS 6 npoyecce UHOUBUIYALbHOZ0 PA3BUMUSL.
ObGecrieunBaeT IPUCIOCOOJIEHHOCTh OPTAHNU3MOB K YCJIIOBUSM CPEIBbI U IIOSAB-
JIeHVIe IIPU3HAKOB.
E,HI/IHI/IHaMI/I HaCJIeACTBEHHOCTHU Jlokyc reHa

SABJIAIOTCA TeHBl. BemomHMM, YTO
2en npedcmagasem coboil yuacmox
MOLEKYAbL HYKJLEUHOB0U KUCLOMbL,
Kodupyioweil uHpopmayuo o Oenke

JIOMVHAHTHbIN annenb

ume PHE u onpedersioweic npu- DS - 1T
3HAKU Op2aAHU3MOSB. HpI/IMepaMI/I P a b
HaCJIeACTBEHHBIX IIPHM3HAKOB, KOTO- PeueccusHbIn annenb

pble OIpENENIAIOTCA TeHaMU, SABJA-
IOTCA I[BET IJia3, (opMa ILJIONOB U
ap. Kaxapiii TeH pacmosiokeH B ONpPeneEHHON XpoMocoMe, Tle 3aHHMAaeT
ompeniesIEHHOE MecTO — JOKyc (oT jar. locus — ydactok). Kaxkmasa comaTu-
yecKad KJIETKA COAEPIKUT MUILIOUAHBIN HA0OP TOMOJOTHMYHBIX XPOMOCOM,
UMEIOIIUX B CBOMX JIOKYCaX pasjuyHble (opMbI OmHOTO TeHa. Aaneau (Or
Tped. aJlejloH — B3aUMHBIN), WIN AlleAbHble 2eHbl, — COCMOSAHUS 2eHA, Onpe-
Odenaoujue npossieHUs NPUSHAKA U PACNOJONCEHHbLe 6 00UHAKOBbLX Yuacm-
Kax 20MONL02UYHbLX Xpomocom (u. 86). Anenn ogHOTO TeHA OIPEAEIIOT
pasJIuYHbIe MIPOSBJIECHUA NpU3HAKA (HApUMepP, KOPUYHEBBIN MM TOJy0O0H
IIBET IJias, KPYTJIVIO MJIN I'PYIIEBUAHYIO (DOpMy ILIOZOB ¥ ToMaToB). OnHa u3
TOMOJIOTUYHBIX XPOMOCOM HECET aJjIjIesib OT MATEPUHCKOTO OPraHu3Ma, a BTO-
pas — OT POAUTEJIbCKOro. AJIeJbHble TeHbl MOT'YT OBITH 0OMUHAHMHBLMU
(annenu, KOTOpble B IPUCYTCTBHUU JIPYTOTO BCETZa MPOSABJAIOTCA B Gopme
COCTOAHUSA IPU3HAKA) U peyeccusHvimu (ajanennu, KOTOpbIEe IIOJABIAIOTCS
B IPUCYTCTBUU JOMUHAHTHBIX U HE IPOABIAIOTCA COCTOSHUEM IPU3HAKA).

B 00ernx roMOJIOTMYHBIX XPOMOCOMAX MOTYT HAaXOAUTHCA ONUHAKOBHIE
UJIU pasHble aJLlesbHbIE TeHBbl. I'omo3uzoma — amo kKaemka mena uau
0C00b, 20MON02UYLHBLE XPOMOCOMbBL KOMOPOil codepircam 00UHAKOBbLE ANLACNU
onpedenérnHozo zena. 'oMo3uroTHas ocobb B TOTOMCTBE He HAET pacIIerie-
Hus u obpasyer oimH copT ramer. I'emepo3uzoma — smo kKlemka meaa
uaw 0cobb, 20MOL02UYLHBLE XPOMOCOMbBL KOMOPOLL codepicam pPasHvle anseau
onpedenérnnozo zena. I'eTepo3uroTHas 0cOO0b B IIOTOMCTBE JAET pacIIerie-
HUe U o0pasyeT pasjudYHbIE COPTA TaMerT.

TI'enomun — COB0KYNHOCMb BCeX 2eH08 OP2ZAHU3MQA, NOAYUEHHbLX Om
podumedseili. ITO HACIENCTBEHHAA IIpOrpaMMa OpPTaHW3Ma, KOTOpas SABJA-
eTCcsA IIeJIOCTHOM U B3aMMOJAEHCTBYIOIIEN CHUCTeMOM reHOB. I'eHOTHII BO B3a-
uMojeiicTBUU co cpenoil onpenenser eHorun. PeHomun — COB0KYNHOCMb
NPU3HAKO8 U CBOILCME OPZAHU3MA, KOMOPbLe ABAAIOMCA Pe3yLbmamoMm 63a-
umoleilcmeus 2eHOMUNaA ¢ Ycao8uimu 6HeulHell cpedvt. OpraHu3Mbl, TMEIO-
IIe OAVMHAKOBBIN M€HOTUII, MOT'YT OTJIMYATHCA APYT OT Apyra (heHOTUIIOM.

9, DEATENIbHOCTb
w CamocTtonaTenbHas pa6oTa c unncrpaymuen

Mn. 86. AnnenbHble reHbl

CUMBOJI — YCJOBHBIN 3HAK, KOTOPBLIM 0003HAYAET APYIYIO CYIIHOCTD.
3HAaKOM MOJKeT OBITh M300paskeHue, CJIOBO, YHCJIO, 3aMEHSIOIlee APyroe
noHaTue. VICHONB3ysaA [OOMOJHUTENbHYIO JHUTEPATYPY OIPeAeInTe CYThb
CHMBOJIOB T€HETUKHU.



A B C..-
a,bc..-..
AA,AABB ... - ...
Aa, AaBb ...

Buonorua + MogenbHble OpraHnM3mbl

T'. Mengenp usyuaa y ropoxa IIOCEBHO-
ro (Pisum sativum) HacJiefoBaHUWE TaKUX
MIPU3HAKOB, KaK: 1 — MMOBEPXHOCTh CeMSH;
2 — OKpacka ceMdAH; 3 — OKpackKa IIBeT-
KOB; 4 — pacIoJio;KeHure IBETKOB Ha mole-
re; b — niauHa crebssa; 6 — ¢opma 6000B;
7 — oKkpacka 6000B. A Kaxkue 0COOEHHOCTU
ropoxa IOCEBHOT'O CIeJIaJHU ero yIAUHBIM
00BEKTOM TeHeTUYECKUX UCCJIeTOBAHMII?
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ComocTaBbTe aMUJINK YUEHBIX C BBIAAIOIIUMUCA COOBITUAMU B Pa3BU-
TUU MeHETUKHU, 3aIIOJHUTE TaOJIUIy OTBETOB U IIOJIYyUYNUTE HA3BAHUE METOJOB,
HampaBJIEHHbIX HA BHECEHUE M3MEHEHUI B FeHOTUII YEJIOBEKA C IeJIBI0 Jieue-

HuA 3a0onesanuii. Kakue HOBbIE 3ajjaun CTOAT nepen reHetukod B XXI B.?
KPATKUN NCTOPUYECKNUIN OYMEPK PA3BUTUA FTEHETUKIA

damunus OTKpbITNE
A OTKpbITME MyTauuin Nog 4eNCTBUEM PEHTIEHOB-
1 I MeHgenb P . yTauy AR P
CKMX Nyyen
X. e ®Opwus, K. KoppeHc, 3. Yepmak | OcHOBHble 3aKOHOMEPHOCTW HacneACTBEHHOCTMN
B. batcoH E, MNepeoTKpbITble 3aKOHbI HacneACcTBEHHOCTM MeHaena

I. Xapaw, B. BaiiH6epr

Ez 3aKOH roMOJIOrnMYecKnx pPAROB HaCNeaCTBEHHOCTN

N Crpyktypa [JHK 1 eé 3HaueHne B HacneACTBEHHOCTU

H. BaBunos H BBepeHue TepMuHa «reHeTrKa»

T. MopraH O 3aKOH reHeTNYeCcKoro paBHoOBeCUA NONyAALNA

2
3
4
5 B.WoraHceH
6
7
8

I. Mennep N OnpepeneHve NpUPOAbBI reHETNYECKOTO Koaa

9 @.Kpuk, J1. bapHert, C. bpeHHep

P XpomocomHas Teopus HacnefCTBEHHOCTH

10 @. Kpuk, k. YoTcoH u gp.

T BeegeHvie TEPMUHOB «reH», <TeHOTUMY, «HEHOTUM»

11 B. Apbep, . HataHc, I. CMuT

Al OTKpbITVE PECTPMKTA3 1 UX MPUMEHEHME

1 2 |3 4 |5 6|7

8

9

10

11

PE3YJIbTAT

3apgaHuna AnNA CaMOKOHTponA

1. Yto Takoe reHetuka? 2. HazoBuTte pasgesnbl reHeTUKW. 3. Ha3oBUTe MeToabl reHe-
1-6 | TMKK. 4. YTO Takoe rmbpuaonornyecknii Meto? 5. Yto Takoe reH 1 annesbHble reHbl?
6. YTO Takoe romo3mnroTa v reTepo3unrota, reHotTun u ¢eHoTmn?

7. KakoBbl 3ajaun coOBpeMeHHOW reHeTuKn? 8. B Uém 3aknoyaeTca CyTb OCHOBHbIX
MEeTOA0B reHeTUYeCKnx nccnepoBaHnin? 9. KakoBbl OCHOBHbIE MOHATUSA FEHETUKIN?

10-12 | 10. KakoBO 3HaUEHNE reHeTNYECKMX 3HAHN B IeATeNTbHOCTU YesloBeKa?

§ 33. [eHeTuKa. MeTofbl reHeTUYECKNX NCCnefoBaHNn
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Ecnu cax<an epyuwly, mo He >0u NepcuKos, ecJiu cesisi 20poX, Mo He X0u MbIKa.
Kumadckasa nocnosuya

§ 34. 3AKOHbl MEHAENA. AOMUHWUPOBAHUE
NMPU3HAKOB. PACLLEMJIEHUE NPU3HAKOB

OCHOBHbIe MOHATUA N KJloueBble TepMUHbL: MoHornépuaHoe ckpelyBa-
HUA. JomuHupoBaHue npusHakos. 3AKOH EAVUHOOBPA3UA TMBPUAOB
MEPBOIo NMOKOJIEHUA. PacwenneHne npusHakos. SAKOH PACLUEMNNE-
HWUA. 3aKOH YncToTbl ramer.

BcnomHute! Y70 Takoe reHbi?

Moaymarire!

«ITouemy o0HU uBembL. — KpacHvle, a OpY-
2ue — Oeavte? A eacunvku ecezda cunue? Omrkyda ce-
MeUKO 3Haem, umo OHO 001X HO Jamb CUHUL, a He
Jcénmolii yeemok? A kKomama Yy KOWKU He 6cezda
noxoxcu Ha Heé no yeemy wepcmu. ITouemy? A ecau
Yy 00H020 u3 podumedseil 2aa3a 2oayobvie, a Yy 0pyz020 —
Kapue, kaxum 6ydem ysem zna3 y ux pebenra?» (s
ckasku H. Topskasoro o Mmonaxe Mengeine). Vin. 87.T. Npuctyna.

ByKeT nonesbix LBeTOB
e_;-'m COAEPXXAHUE

. Mouemy npoucxoauT LOMUHNPOBaHNE NPOABNEHNI NPN3HAKOB?

Ceou wuccrnenosanus I'. MeHIENb  [p: pogurennckoe nokonenue
HA4Yal C MOHOTMOPHIHOTO CKpelnu- YKénTble ropownHbl  3enéHble ropoLLMHbI

BaHHUA, IIPX KOTOPOM poaumeﬂbcrcue
ocobu omauvarnmcs npodagJjeHuiamu X
aa

00H020 npusHaxa. Beuim B3ATHI pac-

o .. feHotun AA
TeHUA YHNCTHIX JIMHUU C YXEJTBIM I«

3€JIEHLIM IIBETOM CEMSIH. CRpeIJ.II/IBa- G: lameTbl @ @
HUE PpACTEeHUI IIPOUCXOAMJIO IIYTEM

F,: MepBoe nokonexHn
IIepeHoca IMBLIBIILI OT I[BETOB pacTe-

HUl, BHIPOCIINX U3 JKEJITBIX CEMAH, K | Ke/Tble FOpouH 55
[[BETAM PACTEHWI, BBIPOCIINX U3 3€- w
JIEHBIX CeMAH, U HA000poT. B mepBom Aa
TIOKOJIEHNY TIOTOMKOB BCE TOPOITTWHBI
Bcerga OBLIM TOJBKO JKEJTOTO IIBETA.
Asnenue npeobradanus y 2ubpudos
nep8ozo NOKOJEeHUS NPoABAeHUll npudHaka 00H0z0 u3 podumeneii MeHmenn
Ha3BaJ JOMHUHUDPOBAHMEM TPU3HAKOB (OT JaT. dominantus — TOCIOACTBO),
NIPOABJIEHNE IIPU3HAKA Y TUOPUIOB II€PBOTO ITOKOJIEHUA — JOMUHAHMHBLM, &
He IIPOABUBIINNCA — peyeccuénbim (OT JIaT. recessus — OTCTYILIeHUE).

AHasornuHble Pe3yJabTAThl ObLIY O0HAPYKEHBI M B OMBITAX IO APYTUM
mpusHakaMm. Tak, B cilydyae CKPEIMBAaHUA PACTEHUH C TJIAAKUMHU W MOP-
IIAHUCTHIMU CeMeHaMu BCE ITOTOMCTBO MMEJIO TJIaJK1e ceMeHa, C IIypIyp-
HBIMM ¥ GEJIBIMU I[BETKAMU — TOJBKO IYPIIYPHBIE JIEIIECTKN I[BETKOB U IP.

OnHooOpasue IIepBOro I'MOPHUAHOrO IIOKOJEeHWS W BbISBJIEHUE y TuOpu-
OB TOJIbKO JOMWHAHTHOT'O MPOABJIEHUA MPU3HAKA B COBPEMEHHOU T'eHeTH-
Ke HasbIBaeTCs nepsbim 3arkoHom Mendeas, niu 3aKoHOM eOUHO006pA3US
2ubpudos nepsozo noxosernus (uu. 88).

Mn. 88. Cxema MOHOrMGpUAHOro ckpeLyBa-
HUA, nnncTprpytowas | 3akoH MeHpena



KaxkoBrl ke muTosoruueckre ocHOBEI I 3axonHa Menzgena? I[Jid ombITOB
HCIIOJIE30BAJINCH POoaUTENbcKUE pacTeHud (P) umcThix JTUHUIM, TO €CTH 0CO-
01, MMeIe OJUHAKOBBIE AJIJIEJbHBIE T€HBbl U NIPOABJEHUSA NMPU3HAKOB.
Bce pacrenus, BBIpOCIIWE U3 JKEITHIX CEMAH, OBLIM JOMUHAHTHBIMHU TO-
mosurotamu (AA), a pacTeHusA U3 3€JEHBIX CEeMSIH — PeIleCCUBHBIMU I'OMO-
guroramu (aa). IIpu moJIOBOM PasMHOKEHUU PACTEHUS U3 JKEJITHIX CEeMIH
obpasoBbiBasiu rameThl (G) ¢ ajjIeJbHBIM TeHOM A, a raMeThl pPacTeHUi
U3 3eJIEHBIX ceMAH — raMeThl a. CoueTaHue TaKWX raMeT B 3UTOTE JaBaJiO
reHOTUN Aa, KOTOPHIN OBLT OAMHAKOBHIM Yy BCE€X IIOTOMKOB — THODPHUIOB
nepBoro mokoJsienus (F).

Utak, BAKOH EAVHOOBPA3UA TMBPAOB NMNEPBOIO NOKOJIEHUA
dbopmynnpyeTca Tak: NPy MOHOTMOPUAHOM CKPeLLMBaHUN POAUTENBCKMX
0C06€el, pas3ninyaloLLMXCA NPOABIEHUSIMI OOQHOMO MPU3HAKa, B NOTOMCTBE
HabM0AATCA TONIbKO AOMUHAHTHbIE MPOSIB/IEHUA NMPM3HAKA, U BCE NMOTOMKM
6ynyT ofHOO6pa3HbIMK KaK Mo reHoTuMYy, Tak 1 No dbeHoTumy.
Mouemy cpean NOTOMKOB HaGnoAaeTca pacwennexdmne?

Ilpu ckpemmBaHWU TeTEPO3UTOT-
HBIX TUOPUIOB IIEPBOTO ITOKOJEHUS
MeKIy co00ifI BO BTOPOM IIOKOJe- X
HUY TOABIAIOTCSI 0CO0M Kak ¢ goMu- | feHorun ha
HAQHTHBIMHU, TaK U C PEIeCCUBHBLIMU
IIPOSABJIEHMAMU IIPU3HAKOB, TO €CThb

F,

Aa

F,: Bropoe nokosieHne ru6pnaos

BOSHUKAET pAacCIlleIIeHNe B OIIpefe- ? A a
JIEHHBIX OTHOIlleHUAX. Paciennenue g

IIPU3HAKOB — AGJLEeHUE NOABLEHUS 000- A Ay Ay‘
uX nposasnerull npusrnara y zubpudos

emopozo nowxonernus (F,), nonryuen- a Ay" ayl

HblX OM CKPeUU6AHUS 2emepo3uzom-
Huix ocobeil. Tak, B onbITax MeHAEIA |5 89. Cxema MOHOMMGPUAHOTO CKpeLLMBa-
¢ 8023 xKeénTerIMUu ceMeHaMHu Iopoxa, HUA, unnlocTpupyowas |l 3akon Mengens
MOJIyYeHHBIMA BO BTODPOM ITOKOJIE-

Huu, 06110 6022 ménareix m 2001 senéunix. O000mIaa (paxkTuUuecKuii Ma-
repuas, MeHOeab OPUIIES K BBEIBOLY, YTO BO BTOPOM IOKOJEHUU 75 %
ocobeil MMeT TOMHUHAHTHOE MPOSABJIEHUE MpU3HaKa, a 25 % — peleccus-
Hoe (pacmemienue 3:1). 9Ta 3aKOHOMEDPHOCTD IOJyYNUJIa HA3BaHUE 8MOPO-
20 3axona Mendeas, nau 3akona pacuiennenus (ur. 89).

Ilouemy ke mpoucxoxut paciiemienue? I'nOGpuaABl IEPBOr0 ITOKOJIEHUS
ABJIAIOTCA TeTepo3uroraMu (Aa) ¥ MPU MOJOBOM PasMHOKEHUU 00pasyioT
IBa THUIA TaMeT, MOJIOBUHA M3 KOTOPHIX C JOMWHAHTHBIM ajuienaeMm (A),
a TOoJI0OBMHA — C pereccuBHBIM (a). IIpu omromoTBOpeHUM 1 00pasoBaHUU
3UTOTHI BEPOATHBI UeThIpe BO3MOKHBIe KomOuHanuu — AA, Aa, Aa, aa, 1a-
omue pacmienyenue mo regotuny 1AA:2Aa: 1 aa. ITo BHemmHeMy IIposiBJIe-
HUIo0 ocodbu AA u Aa He OTJIMYaNINCh, IIO9TOMY PacIlelJeHre Mo (GeHOTUIry
Oyzer B cooTHOIIeHUH 3:1.

WNtak, 3AKOH PACLLEMJIEHUA dopmynupyeTtca Tak:
npu MOHOTMOPUAHOM CKPELLMBaAHUN ABYX FMMOPUAOB NMEPBOrO MOKONEHNA,
KOTOpble ABMAIOTCA reTepo3nrotTaMu, B MOTOMCTBE HabsoaaeTcs
pacwenneHme no ¢eHotmny 3 : 1 1 no reHotuny 1 :2 : 1.

§ 34. 3akoHbl MeHaens. [loMMHMPOBaHWe NPU3HAKoB. PaclienneHne NnpusHakos
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B 4ém cyTb 3aKOoHa YMCTOTbI rameT?

IlosaBaeHMe cpeau TOTOMKOB 0CO0€eli C PelecCUBHBIM MPOABICHUIEM IPU-
3HAKOB Mo3BoaMJa MeHIel 0 caejaThb BBIBOA O TOM, YTO «HAacCJeICTBEH-
HBIE 3aJaTKU» MOTYT IIOJABJATHLCSI, HO He Mcue3aThb. IIOCKOJBKY IIepemaua
MPOSABJIEHUSA MPUBHAKOB OCYIIECTBJAETCA Uepe3 ramMeThl, TO ObLIa chop-
MyJIHpOBaHA 2unomesa wucmomolt zamem. 1lo3:ke sTa TUIOTE3a MOJYUMIA
IUTOJIOrn4YecKoe oobsacHeHue, 1 B 1902 r. auriuniickuii reuetuxk B. Barcon
chopMyIUpPOBaT 3AKOH YUCmomyl zamem: y TUOPUIHOTO (reTePO3UTOTHOTO)
OpraHm3Ma raMeThl «UKUCTBIE».

Kaxk y»Ke oTMeUasioch, B JIOKYCaX I'OMOJIOTHYHBIX XPOMOCOM COEPIKATCS
ajienu reia. Eciu 9TO reTeposuroTHas 0cod0b, TO B OJHOM M3 TOMOJIOTHY-
HBIX XPOMOCOM COJEP:KUTCA AOMWHAHTHBIN aJjljiellb, BO BTOPON — peliec-
cuBHBI. B cayuae o6pasoBaHms MOJOBBIX KJIETOK IMPOUCXOIUT Meio3, U B
KasKAyIo U3 raMeT IOoMafaeT ralJouIHbIH Habop XxpoMmocoM. ['aMeThl UMEIOT
TOJBLKO OMHY XPOMOCOMY M3 KaiKIOI Imapbl TOMOJOTMYHBIX XPOMOCOM W,
COOTBETCTBEHHO, TOJBKO ONUH T'eH M3 KaKIOol maphl alIeJbHBIX T'€HOB, TO
€CTh raMeThl UUCThIE.

MTak, 3aKOH 4ncTOTbI rameT GOPMYyNNPYeTCa Tak:
npy 06pa3oBaHUN MOMOBbLIX KNETOK B KaXAylo raMeTy nonagaeT
TONbKO OAVIH annesib U3 KaXKAow napbl annesibHbIX reHoB.

@, OEATEJIbHOCTb
VQ//' MpakTnueckas pa6ota N2 3 (A)
COCTABJIEHUE CXEM MOHOTMBPUOHOIO CKPELWUBAHUA
IMens: sakpennaem sHauuda I u Il sakonoB MeHzesns; ¢hopMupyeM yMeHUe
COCTaBJIATH CXEMbI MOHOTHOPUIHOTO CKPEIUBAHUA 0CO0E.
O6paseL, coOCTaBNeHNA CXeMbl CKpeLyiBaHus

YupaskHenue. Y yenogexa kapuil ygem zaaiz 0oMuHupyem Hald 20ay-
Ovtm. I'omo3uzomubulili Kapezaasvlil 4en06eK JNHeHUJNCS HA 202Y0021a301L
acenwune. Kaxoil ygem enas 6ydem y ux demeii?

JaHo: PeweHue
A - Kapernasve 3TO MOHOMM6pPULHOE CKpeLynBaHme C NOoHbLIM AOMUHNPO-
a - ronyb6ornasuve BaHuem
F _? P AA X aa
=1
G
F, Aa-100 %
(kapernasue)

Omeem: y Bcex nereil OyIeT KOPUUHEBBII I[BET rJaa.

Ynpa)KHeHUA ANA CaMOCTOATENbHON Pa6oTbl

Yupaxkaenue 1. Y ToOMaTOB KPacCHBIN IIBET JOMHUHUDYET HAJ KEJITHIM.
3anuninTe cxeMy CKPeIMBAHUS U ONpeNesiuTe, KaKUX IIOTOMKOB MOYKHO
O0JKHUIATh OT CKPeIlBaHUA:

Bapuanm I: a) Aax Aa; 6) AA x Aa.

Bapuaum II: a) aax AA; 6) Aaxaa.

Yupa:xkaeaue 2. Y apo30(UJLI CEpbIii IIBET Tejia AOMUHHPYET HaJ
yépubIM. CKpemuBaOTCsa cepble W UYEpHBIEe 0coOu. KaKoBBI T€HOTUIIEI
POIUTEIBCKUX 0C00e, ecjiu OT 3TOTO CKPeIUBaHUA...



Bapuanm I: ...1m0JI0BUHA ITIOTOMKOB MMeJia CEPYI0 OKPACKY, ITOJIOBUHA -

4yépHy0?

Bapuanm II: ...BCce TIOTOMKY UMEIOT CePYyI0 OKpPacKy?

YupaxxHenue 3. ¥ HOPOK KOPUUHEBasA OKPacKa Mexa Ompeeaserca I0-
MUHAHTHBIM T'€HOM, cepas — pereccuBHbIM. OpegeanTe TreHOTHUIIBI II0TOM-
KOB OT CKPeIlBaHNA;

Bapuanm I: ceporo caMmiia ¢ KOpUYHEBO! IeTepO3UTOTHON CaMKOIi;

Bapuarnm II: KOpuuHEBOTO T'OMO3UTOTHOTO CaMIla C CEPOM CaMKOM.

Yupaxuenue 4. Y MOPCKOH CBUHKHW BOJHUCTAA IIEPCTH AOMUHUDPYET
Hag TJaagKoii. 3amuINnTe TeHOTUIIHI BCeX JKMBOTHBIX B TAKUX CKPEIUBa-
HUAX:

Bapuarnm I: c BOJTHUCTOH IIEPCTHIO X ¢ TJIaJKOU IIIePCThI0 = BCe IIOTOM-
KU C BOJIHMCTOM IIEPCTHIO.

Bapuanm I1: c BOTHUCTOU IMIEPCTHIO X C TVIAJKOH IIEPCTHI0 = pacIIerie-
e 1 : 1.

Yupaxkaenue 5. Y ueIoBeKa HU3KHUHI POCT JOMUHHUPYET HAJ BHICOKHM.
Pogurenn HU3KOIO PocTa M I'eT€PO3UTOTHBI II0 3TOMY IpusHaky. Kaxosa
BE€POSATHOCTL POKIEHUST ...

Bapuaum I: ...meTeit BeICOKOTO pocTa?

Bapuaum II: ...mereii HU3KOro pocra?

YupaxHenue 6. Y ToMaTOB ajiielb HOPMAJIbHOMH BBICOTHI CTEOJIS JOMU-
HUPYyeT HaJ I'eHOM KapJuKOBOCTH. Kakoe COOTHOINIEHUE TeHOTUIIOB OyeT B
MMOKOJIEHNU OT CKPEeIMBaHUA ...

Bapuanm I. ...reTepOSUTOTHOTO PACTEHUA C PEIEeCCUBHOL I'OMO3UIO-
TOI?

Bapuarnm II: ... TOMO3UTOTHOTO KapJIWKOBOTO PACTEHUS C TOMO3UTOT-
HOBIM BBICOKMM pacTeHuem?

A ﬂ OTHOLWUEHUE
= Buonorua + Matematuka

T'. Meugenb JOCTUT YCIIEXOB, MOTOMY UTO HPUMEHWJI THOPHUIOJIOTHAYE-
CKUII MeTOJ MCCJIeJOBAHNI, OCYIIIeCTBJIAI KaueCTBeHHEI 0TOOp MaTepuaJia
¥ WCIIOJB30BAJ CTATHCTUUYECKYI0 O00paboOTKY pesyabTaToB. B 10HOCTH ero
OueHb MHTepecoBajia GHU3MKa, OH U3yUYa MAaTeMAaTUKy WM 0COOEHHO TaKkue eé
paszenbl, KaK TeOpUs BEPOATHOCTEN U CTATHUCTHUKA. UTO TaKoe CTATHUCTHU-
ka? Kak sToT pasmen maTeMaTUKHU IoMor MeHEI0 B ero UCCIeI0BaHUAX?

k\; PE3YJIbTAT

OueHKa 3apgaHua gnA camOKOHTponA

1. YT0 Takoe fOMMHMPOBaHMe Npu3HaKkoBs? 2. Kak opmMynmpyeTca 3aKoH 4OMUHUPO-
BaHuA? 3. Yto Takoe paclienneHue npusHakos? 4. Kak dopmynmpyeTca 3akoH pac-

1-6
wenneHna? 5. Kto chopmynmpoBan 3akoH 4McToTbl rameT? 6. YTo Takoe MOHOrn6-
pufiHoe cKpelynBaHmne?

7.9 7. Touemy NPONCXOANT AOMUHMPOBaHME NPOABMEHN Npu3Hakos? 8. Mouemy cpe-

[V NOTOMKOB HabniopaeTca pacwenneHne? 9. B Uém cyTb 3aKOHa UMCTOTbI rameT?

10 -12 | 10. OxapakTepu3ynTte 3akoHbl MeHaenA Ha KOHKPEeTHbIX MprMepax.

§ 34. 3akoHbl MeHaens. [loMMHMPOBaHWe NPU3HAKoB. PaclienneHne NnpusHakos
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Cyacmsiue mom, Kmo Mo2 no3Hams Npu4UHbI sewel.
Bepaunut

§ 35. 3AKOHbI MEHAENA.
HE3ABUCUMMOE HACJIEAOBAHUE NMPU3HAKOB

OcCHOBHbI€e NOHATUA U KNloYeBble TepMUHDbI: JurnbpuaHoe ckpewmsaHve.
3AKOH HE3ABUCUMOIO HACNIEAOBAHUA MPU3HAKOB. AHanusupyio-
Lee cKpewBaHue.

BcnomHute!  Kak dpopmynupytotca | n Il 3akoHbl MeHgena?

3HaKoMbTecCb!

Pedncunanvd Ilennem (1875-1967) — amrauii-
CKHUII OMOJIOr, OOMH N3 OCHOBATEJIelI T'€HETUKH. ¥ YEHBIN
crayj aBTOpoM «peméTKku I[leHHeTa» — ABYyXMEpHOU Tadsu-
Ibl, €€ HUCIOJb3YIOT AJIA OIIpeJieleHus Pe3yJbTaTOB CKpe-
muBaHudA. [[1a nmoctpoeHuda pemeTku IlenHera B KIeTKax
II0 TOPU30HTAJIU OTKJAALIBAIOT BCE BO3MOYKHBIE THUIIHI Ta-
MeT OJHOI'0 U3 POAUTEJIbCKUX OPTraHU3MOB, & II0 BePTUKA-
JU — APYTOTo.

:gm COAEPXAHUE
Dl Kak npouncxogut HacnegoBaHue ABYX NpU3HaKkoB?

JurubpumHoe CKpenimBaHNe — Imo CKPeuwus8arue pooumenbCKux 0cCo-
Oeil, Komopble OMAUUAIOMCSA NPOABACHUAMU 08YX npusnakos. [na usyde-
HUS TOTO, KaK HacjeAyloTCsA MBa Mpu3Haka, I'. MeHAeab BHIOPaAJ OKPACKY
cemMsH ropoxa u popmy roporuH (ur. 90). IIBer ceMsH ropoxa, Kak BbI 3HA-
eTe, MeeT JBa IIPOABJIEHUA — JOMUHAHTHOE JKEJITOE U PEIeCCUBHOE 3eJIEHOE.
dopma cemsaH OBIBAET IVIaKOM (JOMUHAHTHOE IIPOSABJIEHNE) M MOPIITUHUCTOMN
(pelieccuBHOE MIPOSABJIEHUE).

Hanee MeHaenb CKPECTUT MEKIY

coboli ymeThIe JUHUM, IpefcTaBUTe- AB ab
J KOTOPHIX (POPMUPOBAIU KEITEHIE FameTbl
p

AABB aabb

ceMeHa C IJIaJKOI IIOBEepXHOCTBIO M 1 AaBb

3eJéHBle ¢ MOPIIMHUCTON. I'mOpuabI / \

epBOro  TOKOJIEHUusI 00pas3oBBIBa- FameTbl / \

JY TOJILKO CeMeHa KEJITOrO IBeTa C (F1) r AB Ab aB ab

IJIaJKO# ITOBEPXHOCTHIO. AABB | AABb | AaBB | AaBb
A xakumMu OyOyT TOTOMKHU TH- AB

OpuzoB Broporo moxoJseHusa? Ilocie vV v e

AABb | AAbb | AaBb | Aabb

Cepuu OIBITOB OKAas3ajoCh, UTO CpeIu Ab 0 0

HUX HaOJI0Mal0TCS YeThbipe I'PYIObl B F, v v

coorHomienuu 9 : 3 : 3 : 1. AaBB | AaBb | aaBB | aaBb
HeBATh yacTeil ceMAH OBLIN KEI- CER LR ) 0 0

TOrO I[BETA C IJIAAKOM IIOBEPXHOCTHIO AaBb | Aabb | aaBb | aabb

(315 cemsam), Tpu YacCTH — KEJITOTO ab (- O 0 o

I[BETA C MOPIIMHUCTON IIOBEPXHOCTHIO

(101 cems), emé Tpm yYacTH 3€JIEHO- Mn. 90. QurnbpraHoe cKpelmsaHme

rO I[BeTa C TJIAAKOM ITOBEPXHOCTHIO ropoxa NoceBHOro



(108 cemsH), a 0lHA YaCTh — 3€JIEHOTO IIBETA C MOPIIIUHUCTOM IIOBEPXHOCTHIO
(32 cemenu). Kpome ceMsH, KOTOpble MMeJIU KOMOMHAIIMU ITPOSABJIEHUI
MIPU3HAKOB, MPUCYIIUX POAUTEIBCKUM (opMaM (MKEJITHIN IIBET — TJIagKasd
IIOBEPXHOCTh M 3€JIEHBIN IIBET — MOPIIUHUCTAS ITOBEPXHOCTH), TOABUJINCH
eIllé OBe TPYIILI ¢ HOBBIMM KOMOWMHAIMAMU (MKEJITBIA IIBET — MOPIIUHU-
CTas MMOBEPXHOCTH U 3€JEHBIN IIBET — TJIaAKasd IMMOBEPXHOCTD).

Yr0o0bI 00'BSICHUTD 3TU Pe3yabTaThl, I'. MeHaeab Mpociean HacieqoBa-
HUe Pas3JINYHBIX MPOSABJEHUN KayKJI0ro MpuaHaka oraeabHo. CooTHOIIeHNE
CceMAH pasHOro IIBeTa I'MOPHIOB BTOPOT'O ITOKOJEHUS ObLIO TakuMm: 12 ua-
cTell ceMsSH MMeJU KEJTHIHN IBeT, a 4 — 3eJI€HbIN, TO eCTh pacIlielieHue II0
MIPU3HAKY I[BeTa, KaK U B CJAyYyae MOHOTHMOPUIHOTO CKPEIUBAHMUSI, COCTAB-
Jasio 3 : 1 ITogo6HOe HaOMIOAAIN U IIPU PACIIEJIeHNN 10 IPU3HAKY CTPYK-
TYpPbI IIOBEPXHOCTH ceMAH: 12 yacTeil ceMsaH UMeJU IIaJKYI0 IIOBEePXHOCTD,
a 4 — wmopuuHUCTYI0. TO €ecTh paciienjieHue MO0 MPU3HAKY CTPYKTYPBI
TIOBEPXHOCTU CeMAH TaKxKe ObLo 3 : 1.

9Ta 3aKOHOMEPHOCTh IIOJYUYNJIa HasBaHUe Tpembvezo 3akoHa Mendens,
UL 3AKOHA He3a8UCUMO20 HACIE)08AHUS.

Wtak, 3BAKOH HEBABUCUMOIO HACNIEQOBAHUA NMPU3HAKOB
bopmynupyeTca Tak: Kaxxods ndpa npu3HAKo8 HAcsiedyemcs He3dgucumo
om Opyaux NPU3HAKO8.

KakoBbl 4uTOoreHeTn4YecKkne OCHOBbl 3aKOHa He3aBMUCMMOro HacnepoBa-

HUA NPU3HaKoOB?

IMuroreneTnuecKkue OCHOBBIL
III zaxoma MeHmena MOMKHO pac-
CMOTPETh C IIOMOIIBIO PEIIETKHU
Ilennera. Popurenbckue (HoOpMBI
(P) 13 4mCcTHIX JUHWN WMEIOT IPU-
3HaKM: KénrTeie Tiamkue (AABB)
U 3ejIéHbIe MoOpIuHUCTEIE (aabb).
B mBeTkax myrém Meiiosa oOpasy-
torcs rametsl (AB) u (ab) ¢ ramio-
UAHBIM HabopoM XpomocoMm. Ilpu
OILJIOJJOTBOPEHUM TaMeThl obpa-
3YIOT [JUIIJIOMJHBIE TIeTePO3UTrOThI
(AaBb), 13 KOTOpPBHIX PasBUBAIOTCS
rubpunuasie pacrenus (F;) c xéi-
ThIMX M TJIAZKNMMMW TOPOIIMHaAMMN.
IIpu ckpemmBaHWU WJIM CAMOOIBI-
geann rubpugos (F;) yxxe OyayT oOpa3oBBIBATHCA II0 UEThIPE THIA I'aMeT
(G) — AB, Ab, aB u ab. ITostomy cpenu ruGpugos BToporo noxosenusd (F)
BO3MOXKHBI 16 KoMOWHAIIMII raMer, o0Opas3yIOIUXCA IYTEM HE3aBHCHMOTO
PacXOoXKIeHUA TOMOJIOTUUYHBIX XPOMOCOM BO BpeMsdA Meiiosa (u.s. 91).

OueHb Ba’KHO MOHATH, UTO XPOMOCOMBI KaKIOM Haphl OCYIIECTBIAIOT
ATOT TPOIECC HEe3aBUCUMO OT APYTruX map. B pesyabTaTe XpOMOCOMBI, IIO-
JIyUeHHbBIe OT OTIla U MAaTepu, IepepacipesenaioTcsa 0 raMeTaM CJIydaiHo.
IIpu sTOM B rameTax o0pas3yioTCs HOBBIE COUETAHUA XPOMOCOM, OTJIUUHBIE OT
TeX, YTO CYIIeCTBOBAJIM B POAUTENLCKUX ramMeTax. [IpoucxXoauT pexoMonmHa -
1A MPUSHAKOB — Npouecc, Npusodawuil ¥ 603HUKHOBEHUI0 HOBbLX COYema-
HUll NPOABJEeHUIL NPUHAKOS8 U YBEAUYECHUID 2eHemUYeck020 PA3H000PaA3UsL.

Mn. 91. LlutoreHeTnyeckmne OCHOBbI
Ill 3akoHa MeHgens

§ 35. 3akoHbl MeHaens. HesaBrcrmoe HacneaoBaHne NPU3HaKkos
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CoueraHve OQWHAKOBBIX I'€HOTHUIIOB HAET TAKOE COOTHOIIEHUE II0 I'eHO-
muny:1:1:2:2:4:2:2:1:1, acrarucTuyeckas o0paboTka pe3yabTaToB
10 BHEIIHUM NPOSBJIEHUAM IPUBHAKOB — COOTHOIIIEHWE MO (PeHOTUIy —
9:3:3: 1. Ilpu ycaoBum MOJHOTO AOMUHUPOBAHUSA JOMUHAHTHBIX aJ-
Jejiefl HaO COOTBETCTBYIOIIMMM pPEIeCCUBHBIMU KEITHIE ceMeHa C TJaj-
KO TMTOBEPXHOCTHIO OYAYT ONPENeNATHCSA UeTHIPbMSA BapuaHTaMU T€HOTHIIA
(AABB, AaBb, aaBB, AaBb), :xénrble ¢ MopinuHHCTOII — aBymaA (aabb,
aabb), seséuble ¢ riaagkoil — Taxske aBymsa (aaBB, AaBb), a senéubie ¢
MOPIIUHUCTON — omuuM (aabb).

FeHeTMYecKanA cxema AUrMGPNAHOro CKpewWwmnBaHn

JaHo: P AABB x  aabb
A - xénTas oKpacKa cemsH G . ‘
a - 3enéHas okpacka cemaH @ @
B - rnagkas dopma cemaH F, AaBb x  aabb

CooTHoueHue no reHoTuny (1+2+1)%
1AABB : 2AaBB : 1aaBB
2AABb : 4AaBb : 2aaBb

b - moplMHUCTan popma cemaH @ @ @ @
FI -?
A

B Ab aB ab
AB |AABB | AABb | AaBB | AaBb

CooTHolLeHue no deHoTuny (3+1)2 aB |AaBB |AaBb |aaBB |aaBb
9A-B-:3A-bb : 3 aaB- : Taabb ab |AaBb |Aabb |aaBb |aabb

Wtak, npun }J,VIFI/I6pVI,ElHOM cKpewmnBaHnn pa3Hoo6pa3V|e NMOTOMKOB AOCTUraeT-
cA pa3Hoo6pa3V|eM rameT n KOM6I/IHaL|,VIVI ramMeT, BO3HMKaLWnx sciencrtene
cnyqa|7|Horo N HE3aBNCMMOIo pacxoXaeHnA roMoJIOrm4yHbiX XpOMOCOM.

B yém cyTb aHanu3snpyoulero ckpewsaHna?

s omipefieieHA 1 IPOBEPKY M'eHOTUIIOB T'MOPUAHBIX 0cobeit 0COOEHHO
BaKHBI aHAJIN3UPYIOIINE CKPEIUBAHUI.

Anammsupymoniee CKpeluBaHNE — 3MO CKpewusanue zubpuda ¢ Heus-
secmHuuim zenomunom (uau AA, uau Aa) ¢ peyeccusHoil 20M03U20Moil, 2eHO-
mun komopoi gcezda (aa) (un. 92).

I eapuaum. Ecam npm ckpe-
IIUBAHUM 0co0ell ¢ MTOMHHAHTHBIM
mpu3HAKOM (A7) ¢ pereccuBHON TOMO-
3UTOTHO# (aa) 0cOObIO BCE IIOTOMCTBO X X
OKaYKeTCsa ONMHAKOBBLIM, 3HAUUT aHAa-  PeueccnsHas
JusupyeMas ocobb C JOMUHAHTHEIM  'oMosurora
IpU3HAKOM romosurotrHas (AA).

LOMWHAHTHbIN
deHoTun

A-

PeueccuBHan
romosuroTa

aa aa

A A A a

II sapuaum. Ecau mupu ckpe- a a )
IBaHUU Oco0ell ¢ MOMUHAHTHBIM a a o
mpusHakoM (A”) ¢ peleccuBHOM To-

Urak, Utak,

MO3UT0TOH (aa) IMOJyUYeHHOE IIOTOM-
cTBO maér pacmiemaenme 1 : 1, To
ucciaenyemMmasa 0co0b ¢ JOMMHAHTHBIM Mn. 92. Cxema aHanusmpytoLero
IpU3HAKOM retepo3urorHas (Aa). CKpeLlymBaHus

romosunrotHaa AA retepo3surotHaa Aa

UTak, adHalm3snpyoulee CKpelimBaHmMe NMoO3BOJIAET onpeaesinTb
reHoTun FVI6pVI,CIOB, TUMbl raMeT N NX COOTHOLLEHNE.



, OEATENIbHOCTDb
@ MpakTuuyeckas pa6orta N2 3(b)
W' COCTABJIEHUE CXEM AUTMBPUAHOIO CKPELMBAHUA
IMens: sakpensigaem 3HauuA III 3akona MeHpgens; opMupyeM yMeHUe
COCTaBJIATh CXEMbI CKPEIUBaHUA 0co0ei.
PeweHne ynpaxxHeHun

Yupaxsaenue 1. Kakue Tumbl raMerT o0pa3yiOT OPraHU3MbI ¢ TAKUMU
remotTunamu: a) AABB; 0) aass; B) aaBB; r) AaBb; x) aabb; e) AaBb?

YupaxxHenue 2. Y TOMaTOB HOpMaJibHAs BhICOTA (A) M KPACHBIN IIBET
miaoxoB (B) — moMmMHaHTHBIE MPUBHAKMW, a KapAUMKOBOCTb M KEJITOILION-
HOCTBH — perieccuBHBIe. KaKkue mIoabl 6YAyT y pacTeHUi, MOJTyUeHHBIX B pe-
3yJbTaTe cKpelnuBanusd: a) aabb x aaBB; 6) AaBb x aabb; B) AaBb x aabb?

YupaxxHenue 3. Y UeJoBeKa Kaperjasue W HaJW4YWe BECHYIIEK — [I0-
MUHaHTHbIe TPU3HAKKU. Kapersasslil 0e3 BeCHYIIIEK MYKUMHA JKEHUTCS Ha
roJiyoorJiasoii :KeHIuHe ¢ BecHymKamu. Omnpenennte, KaKUMU Y HUX Oy-
IyT IEeTH, ecJU YeJIOBeK T'eTEePO3UTOTHHIN II0 IPU3HAKY KaperjasocTH, a
JKeHIIMHA TeTepOo3UTroTHA IO IPU3HAKY BECHYIIEK.

YupaxHenue 4. Y TBHIKBHI 0Oejasg OKpacKa IIJIOJOB JOMUHHDPYET Han
JKENMTOM, a Kpyriasa ¢opMa — Hajg yaauHEHHoUW. Kakum Oymer paciierie-
Hue 1Mo GeHOTUNY MPU AUTHUOPUIHOM CKPEINBAHUYN POAUTENILCKUX ocobeit
c reHotuamMu aaBB x AaBb?

YupaxxkaeHue 5. [[JTMHHOIIIEPCTHOTO UYEPHOTO CaMIIA MOPCKOIM CBUHKH
CKPECTUJIN ¢ YEPHOU KOPOTKOIIIepCcTHOU camKoii. [ToayuerHo 15 ¢cBUHOK C KO-
POTKOII YEPHOU IIIepCThi0, 13 — ¢ IIMHHOIN YeépHOU, 4 — ¢ KOPOTKOI 0esoi,
5 — ¢ mauHHOI Oesoii. OmpenesnTe T€HOTUIILI POAUTENEH, ecau UepHad U
IIVHHASA IMIePCTh ABISIOTCA JOMUHUDYIOIMIMMY MTPOSBICHUAMY IPU3HAKOB.

4 ﬁ! OTHOLLEHUE

~« Buonorua + Anre6pa

[ pemmenus: ynpaKHeHU B ajredpe [OCTaTOYHO
YacTO UCIOJL3YIOT (hOPMYJILI COKPAIIEHHOI0 YMHOMKe-
Husa. MHorue u3 HUX SBJISAIOTCA YaCTHBIMU CIAyUAAMU
ounoma Hreioroma. Uto Takoe 6maoM HbioTona? Yemy
paBeH KBaapaT CyMMBI ABYX BBIPDAKEHUUN M KaK €ero
MIPUMEHSIOT IIPY HACJEeTOBAHUN MPU3HAKOB?

S PE3YJIbTAT

OueHKa 3apgaHua AnNA cCamOKOHTponA

1. Yo Takoe gurnbpuaHoe ckpewmsaHue? 2. Coopmynupyite lll 3akoH MeHpgens.
3. Yto Takoe pekombuHaLmA npusHakos? 4. CKONbKO TUMOB rameT obpasytoT rmbpu-

Abl BTOPOro MOKOJIeHWA ABNAACH Agureteposnrotamm? 5. Uto Takoe aHanmsupytoiee
ckpelmBaHme? 6. KakoBo 3HauYeHre aHaNM3NpPYIOLLEro CKPeLLUMBaHWA B reHeTuKe?

1-6

7. Kak nponcxoaut HacnegoBaHue AByx Npu3HakoB? 8. KakoBbl LuTOreHeTuyeckne
7-9 | OCHOBBbI 3aKOHa HE3aBUCMMOTO Hac/lefoBaHNA Npu3Hakos? 9. B uém cyTb aHanusu-
pyloLLero ckpelymBaHua?

10-12 10. B Kakmx oTpacnAax AeATe/IbHOCTUA 3HaHWE 3aKOHOB MeHgena nmeet ocoboe

3HaueHune?

§ 35. 3akoHbl MeHaens. HesaBrcrmoe HacneaoBaHne NPU3HaKkos

151




Tema 5. 3SAKOHOMEPHOCTW HACNTEAOBAHWA NMPU3HAKOB

152

lFeHomun - yenocmHas cucmema esaumodelicmayouwjux
asnsnesibHbIX U Heasy1eJ/IbHbIX 2eHO8.
C. MexxxxepuH

§ 36. B3BAMUMOJENCTBUE rEHOB

OCHOBHbIE MOHATMA U KnloyeBble TepMuHbl: B3SAVMOIENCTBUE FEHOB.
BsaumopericTBne annenbHbIX reHOB. BsanmopeiictBrne HeannenbHbIX FreHOB.
BcnomHute!  Yto Takoe reHbi?

Moaymarire!

B Ilcuxosornueckoii sHIUKJIONEIUN B3aMMOIeHCTBUE OIIpeaeJiseT-
¢ KakK IpsMOe HUJIM OIOCPEACTBOBAHHOE BIAMSAHNE CYy0O'HeKTOB APYr Ha Apyra,
XapaKTepus3yolleecsa BOSHHKHOBEHMEM CBA3ell M MX B3aMMOOOYCJIOBJIEHHO-
cTbio. MccaenoBaHUsAME YCTAHOBJIEHO CYIECTBOBAHNE TAKNX BUIOB B3aHMO-
IefCTBUA, KaK COAPYIKECTBO, KOHKYPEHIINA U KOHPIUKT. A KaKOBbI 0COOEH-
HOCTHU B3aMMOJeHiCTBUSA I'eHOB B I'eHOTHIE?

. :gm CORAEPXKAHUE

“..~1 KakoBbl 0CO6€HHOCTN B3aMOAEICTBNA FeHOB?

HaCJIe,Z[OBaHI/Ie IIPU3HAKOB HE BCerga fABJIAETCA IIPOCTBIM M IIOHATHBIM,
KaK 5TO O0'BACHSIOT 3aKOHOMEPHOCTH MeH,D;eJIH. BCHOMHHM, YTO OCHOBHBIM
IIOCTYJIaTOM MEHOEJIEBCKUX CerLLII/IBaHI/IfI ABJIAEeTCA TO, UTO RaHCL[LIﬁ IIpu-
3HAK oOIIpenesdeTrcd CBOMM I'€HOM. B ﬂeﬁCTBHTEHLHOCTH BCE ropas3go CJIOK-
Hee. HanpnMep, COBPEMEHHbIE CCJIeJOBaHUA y‘—IéHLIX YKa3bIBawOT HaA TO, 4YTO
B HaCJIeJOBAHUMU IIBE€Ta IJia3d y 4YeJIOBEKa y4aCTBYIOT MUHUMYM IIIE€CTh I'€HOB.
Nx BBaHMOEGﬁCTBKe O6YCJIOBJIeHO Ha/JIn4yueM, KOJIUu4YeCTBa U IIJIOTHOCTHU pac-
mpefeieHns (QOPM MeJIaHWHA B KJIETKAX PaaysKHOII 000J0UYKHM, UTO U OIIpe-
aejdaerT KOpI/I‘IHeBLIfI, 3€JIEHBIN U r0ﬂy601'71 — OCHOBHBI€ IIBE€Ta N NX OTTEHKU.

Ilox B3amMogelicTBEM I'€HOB IIO- "

Bupabl B3anumopencrensa reHoB
HUMAIOT He B3AaNMOBJIUAHUA 'eHOB HaA " .

B3anmopeincTteune B3anmopeincTtene
aKTHBHOCTB APYT Apyra (ory QyHK- annenbHbIX FeHOB | HeanyenbHbIX FeHOB
U0 OCYIIECTBJAIT pPeryaaTOpHbIE MonHoe KomnnemenTap-
I"eHLI), a UX COBMECTHOE yudaCTue B AOMUHUPOBaHME HOCTb
¢dopmupoBanum mnpusHara. MouJie- HenonHoe Monumepus
KYJdApHbIE MeXaHU3Mbl B3aUMOMIEM- OOMUHVPOBaHWe MHOMeCTBEHHOE
CTBUA TE€HOB 3aKJJIIOYAalOTCA B TOM, MHOXeCTBEHHbIN NencTene reHoB
YTO pasBUTHE KaKWX-Iu00 MHpU3HAa- annennsm

KOB y OPraHM3MOB SBJIAETCS CJE[I-
CTBUEM CJIOKHOTO B3aMMOAEUCTBUA MeXKIY (PYHKIIMOHAJIbHBIMU IPOAYKTAa-
MU AesaTeJbHOCTH reHoB — Genkamu u PHE. 9Ty coemmHeHUs y4acTBYIOT
B ONIHUX U TeX Ke KJETOUHBIX OMOXMMHUYECKUX ITPOIleccax, BIUAIOININX Ha
dopmupoBanue mpusHaka. TakuM o0pasoM, B3auMoOjeiicTBHEe I'€HOB — 39TO
B3aMMO/JIeliCTBEe UX MPOAYKTOB AeATEJbHOCTHA B IIUTOILJIa3Me KJIETOK.
Tenmotun ocobeli ABJsSETCS IIEJIOCTHOM CHCTEMOI, XOTS M COCTOUT M3
OTIEJbHBIX TeHOB. B 3TO¥l MCTOPUYECKU CJIOMKUBIIEHCA CHUCTEeMe BBIAEIAIOT
IBa OCHOBHBLIX THIIA B3aMMOMJENCTBUS I'e€HOB: B3aNMOJeliCTBHE aJIeIbHBIX
¥ B3aMMOJelicTBUE HeaJlJIeJbHBIX I'eHOB.

W1ak, BBAMUMOIENCTBUE FEHOB - B3auMHOe BAVAHWE anefibHbIX FeHOB

C yyactnem QyHKLMOHasbHbIX NPOAYKTOB, OCOOEHHOCTI KOTOPbIX
N onpefenaAT pa3Hble BMAbl HACNELOBAHNA MPU3HAKOB.



Kak npoucxogut B3ammopencremne
annenbHbIX reHoB?
B3aumogeiicTBue adjleabHBIX re-
HOB — 9MO0 83AUMHOE 8JIUSHUE 2eH08,
KOmopvle 3aHUMAOM nodo6HbLEe J0-
KYCbl 6 20MONL0ZUYHBLX XPOMOCOMAX.
OcHoBHOII (hOPMOII B3aMMOIEH-
CTBUS aJIJIEeNbHBIX T'€HOB SBJISETCS
MOJHOe JOMHUHUPOBaAHHE, KOTOPOE
BrepBhle omnucano I'. Meugenem.
ITosmHOE MOMUHUMpPOBaHME — 3MO op-
Mma 83aumodeiicmeus anlebHblX ze-
H08, NPU KOMOPOM Y 2emepo3uzom-
HO020 opzaHuama (Aa) OomMuHaHMHYLIL
aanenv (A) nonHocmvio nodasgasem
deiicmaue peueccusrnozo (a). B pe-
3yJbTaTe TaKOTO BO3IEHCTBUA y Te-
TEPO3UTrOT HAOJIOLAETCS JOMUHAHT-
HOe IIposBJeHue npusHaka (us. 93).
IIpumepom aToit hOpMBI BIAMMOEH-
CTBUS ABJISAETCSA HacjaeIoBaHUE OKpa-
CKM CeMSH ropoxXa, PocTa YesIoBeKa
(HUBKUHA POCT — AOMUHAHTHOE IIPO-
SIBJIEHUE, BHICOKUI — PEIeCCUBHOE).
Henonnoe OJomuHupoéanue —
amo opma e63aumodeiicmsus aJ-
JeJIbHbLX 2eH06, Npu KOmopoi Yy ze-
meposuzomnozo opzanusma  (Aa)
domunanmuolii aareav (A) noano-
cmvio He nodasnsem peyeccusHblil

\ 4
AA aa
Famertbi:
=\ N\
//\& ) \
@ )
,

Mn. 93. HacnepgoBaHme OKpacKky LBETOB
ropoxa no Tvny NoJIHOro AOMMHUPOBAHNA

F1

F2

Wn. 94. HacnepoBaHme OKpacku nnogos
3eMAAHMKM MO TUMY HEMONHOro
LOMUHUPOBaHUSA

Ta6nuua 9. TEHOTUNbI YEJIOBEKA
C PA3HbIMU FrPYNNAMU KPOBU

aanensv (a), gcaedcmaue 4ezo nposs-
JACMCA NPOMeHNYMmoLHoe COCMOAHUe
npusnaxa. Ilpy HemoJHOM TOMWHU- lpynna kposun FeHoTun
POBaHMHN DPAacCIeIlJIeHNe II0 I'€eHOTHIIY 1 (0) ioj°

U (peHOTHUIly COBIAaZaeT U COCTABIIAET

Mo CUCTEME ABO

1A PR uan IR i°
1:2:1 (un 94). llpumepamu pu- A - —
3HAKOB, HACJIEAYEMBIX II0 HEIIOJHOMY It (B) Pruwm i
JOMUHUPOBAHUIO, ABJSIOTCA: dopma IV (AB) I* I (kopomuHnpoBaHve)

YeJI0BeUEeCKOTO Bojoca (BbIoIimecHd,
BOJIHUCTHIE U TIPAMBIE), OKPacKa IepbeB Kyp (U€pHas, méctpas m Oejas),
OKpackKa ILIOJOB 3eMJITHUKHU (KpacHas, po3oBasd u Oesias) U Ap.
MHnoscecmeeHHbLI anienu3m — 3mMo s8JeHue, NPU KOMOPOM NPUHAK
8 nonyaayuu onpedensemcs He 08YMs, @ HECKOLbKUMU anaeasmu. MHo-
JKeCTBEeHHBbIE ajlJIeJii BOSHUKAIOT BCJIEACTBUE MYTAIlUU OJHOTO TeHa y pas-
HBIX ocobeii. HauaibHOEe HOpMAaJIbHOE COCTOSIHME TeHa 0003HauaeTcsa Kak
«auKui Tum». Tak, y desoBeKa TPHU alIeJbHBIX reHa (MX 0603HAUAIOT
i’ I, I®) B pasaMUHBIX COYETAHUAX OIPENEJAIT 4 I'PYNHBl KPOBHU IIO
cucreme ABO (mab6s. 9). Cepuy MHOMKECTBEHHBIX aJlJieJIed OIpenesssioT
TaKKe OKPAcKy Mexa y JHUCHI[, KPOJIUKOB, 'BUHENCKUX CBUHOK, KOIIIEK,
IBET IJa3 V¥ APO30(MUILL 1 Ap. 153

§ 36. B3aumopencTsume reHoB
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NTaK, oCHOBHbIMU $OpMamMKn B3aMMOAENCTBUSA asiefibHbIX reHOB ABNAETCA
NosIHOE AOMWHMPOBAHWE, HEMOJSTHOE AOMUHNPOBAHME N MHOXECTBEHHbIN
annennsm.

Kak nponcxoant B3anmopencTere HeaanesnbHbIX FreHOB?

BsaumoneiicTBue HeaJlJIeJIbHBIX T'€HOB — MO0
83AUMHOE BJUSAHUE 2eH08, PACNOJONCEHHbLLX 8
PA3AUYHBLX HEUOeHMUYHLLX YLACKAX 20MOJL0-
2UYUHBLX XPOMOCOM.

KomnnemenrapHocts — amo ¢gopma 63aumo-
deilcmeus HeCKOAbKUX QOMUHAHMHBLY HeaLleb-
HblLX 2eH08, Komopvle 8mecme onpedensiom pas-
sumue H08020 nposasjerHus npudnaxa. Ilo satomy
BUAY B3aMO/eCTBUA NIPU3HAK Oy IeT pa3BUBATh-
cs BCJIEACTBME B3aMMOJeiicTBusa 0eJIKOB, 00paso-
BaBIIMXCA IIO0J KOHTPOJEM OBYX HeaJJeJbHBIX
reHoB. TaK, y BOJHUCTBIX HOITyraeB B3aMMOIEM-
CTBUE JOMWHAHTHBIX T'€HOB KEATOH (A) u cumeir  Vn. 95. KomnnemeHTtapHoe
(B) okpacku ompenenseTr 3eaéHy0 okpacky (AB) B3aMMOJENCTBME FeHOB Y
(un. 95). Ilo Ty KOMILIEMEHTAPHOTO B3aHMO- BOJHNCTBIX NoMyraes
IeficTBUA HACJIEeAYIOTCSA IIBET IIEPCTH Y KPOJUKOB, popma TIpebHA yV Kyp,
CUHTEe3 3all[UTHBLIX 0eJKOB-MHTeP(EPOHOB M Pa3BUTHE HOPMAJILHOI'O CJIyXa
(Ipu HAJIWUYKWU ABYX HOMHUHAHTHBIX I'€HOB) y UeJIOBEKAa U AP.

Ioxumepuss — smo gopma 83aumodeiicmaus
HeanNle/lbHblX 2eH08, NPU KOMOPOi HeCKOLbKO
OOMUHAHMHBLX HEALACJIbHbLX 26H08 BAUSAION HA
cmeneHv pas3sumus npusHaxka. HeanmenbHbIe
reHbl, ONHOBPEMEHHO [IelicTBYIOIle Ha (popMu-
poBamme OJHOI'O M TOrO JKe NpH3HaKa, HasbIBa-

0T moIMMepHBIMU. Tak, IBET KOXKU y YeJOBEKa Wn. 96. MonnmepHoe Ha-
OIpefiesiAeTCA INECThIO IOJIMMEPHBIMU TeHAMH.  crefoBaHue LBeTa KOXW Y
Y KOopeHHBIX KuTejgeili AQpuKu mpeobagaioT uenoseka

IOMUHAHTHBIE aJIJIeJId YEPHOTO IIBETA, Y IIPEACTABUTEJIEN €BPOIIEOUTHOM
pachl — pellecCUBHBIe ajuieau O0esoro msera (us. 96). IlonumepHoe B3anMO-
IeficTBUE TeHOB OIpenessieT Tak:Ke YPOKaNHOCTD IIIIIEHUIIBI, CAXapUCTOCTh
CBEKJIBI, AUIEHOCKOCTh KYP, KOJMYECTBO W JKUPHOCTH MOJIOKA KPYIIHOTO
poraToro CKOTa, apTepuajabHOe NaBJeHUE UeJIOBEeKa, COJep:KaHue BUTAMU-
HOB B ILIOAAX H JIP.

MHo:KecTBeHHOe AeiicTBHe TreHoB (IIeioTpo-
HUs) — 9MO BAUAHUE 00H020 2eHA HA NPOSABLEHUE
pasnuunblx npusnaros. Tak, y uesoBeKa OmUH
reH OIpeje/seT PBHIKUIA I[BET BOJIOC, CBETJIBIH
IIBET KOKM UM Hajquywue BecHyIeK (un. 97). Ilpu-
YMHOU IJIEHOTPOTINY MOYKET OBIThH TaKsKe yuacTue XL
MIPOAYKTA OMHOI'O0 TeHa B HECKOJbKHUX OMOXUMU- Un. 97. MHOMECTBEHHOE
YeCKWX pearnuax. Hampumep: KpacHBIE ITBETBI  [elicTBUE reHa Y YenoBeKa
COIIPOBOMKIAIOTCSA Y HEKOTOPBIX BUIOB PACTEHUMH
KpacHOBATLIM CTe0JIeM, ¥ COPTOB ¢ OeJbIMU IIBeTaMU — CTeOJIU 3eJ6HbIe, V
Ipo30UyI OTCYTCTBHME IHWI'MEHTa B IJIasaxX IMPHUBOAUT K OKPACKe OPraHOB,
CHMKAET ILJIOJOBUTOCTD U IIPOHOJIKUTEIbHOCTD KU3HU U JIP.




/iTak, OCHOBHbIMU pOpMamy B3aMMOAENCTBUA HeassleNlbHbIX FeHOB ABNAIOT-
CA KOMMJIEMEHTapHOCTb, NOIMMEPUA N MHOXECTBEHHOE eNCTBME reHOB.
OEATEJIbHOCTb

f@' 3afaHune Ha NpUMeHeHue 3HaHWNi

IIprmeHUTE 3HAHUSA U OUPENEINTE XapaKTep HaCJIeJOBAaHUA IIPUBENEH-
HBIX HACJIEACTBEHHBIX IMIPU3HAKOB UeJIOBEKA.

Bupg B3aumo-

MpusHak lMposaBneHna npusHaka =
AEeNCTBUA FreHOB

Hu3Kknin pocT (QOMUHAHTHBIN reH), BbICOKUI
(peLieccrBHbIi)

Bblowwmeca — LOMYHaHTHOE NPOoABAEHUNE, MPAMblE —
(Qopma BONOC | peLieccMBHOE NPOABIIEHME, BOTHUCTbIE (MPOMEXYTOUHOE
nposBneHMne)

lpynnbl KpoBu | Hannumne aHTUreHOB (QOMUHAHTHBIE FeHbI), X OTCYTCTBUE
no cucteme ABO | (peLieccnBHbIN)

YEpPHbI LBET — JOMMHAHTHbIE NPOABNEHUS, 6enbli —
peLeccrBHble

HopMmanbHbIi cnyx npu Hanuumum ABYX AOMUHAHTHbBIX
reHoB, MyXOHeMOoTa — MPU OTCYTCTBUW OAHOTO UM 060mX
PeweHne ynpaxxHeHun

Yupaxuenue 1. Kakumu MoryT OBITH AeTH OT OpakKa MYKUYWHBI U JKeH-
IIUHBI C BOJHUCTHIMU BOJIOCAMU, €CJIV BBIOIIMECS BOJOCHI — JOMUHAHTHOE
IPOSIBJIEHNE MIPU3HAKA, a IPAMBIE — PeIleCCUBHOE?

Yupaxuenue 2. Y martepu I rpynma kposu, a y orma — IV. Moryr iu
JIeTH YHACJeIOBAaTh I'PYINY KPOBU OZHOTO M3 POIAUTEJIEH?

OTHOLWIEHUE
P
» Buonorua + NpakTuka

IIBeT r;1a3 — oueHb MHTEPECHAA TeMa, KOTOPOH 3aHMMAJIVCh UCCJIe0Ba-
TeJIM Ha NPOTAKEHUU BeKOB. [IpaKTmuecKu Bcerja rijiada HOBODPOKIEHHBIX
MMEIOT MMEHHO T'oJiy0Ol IIBET, KOTOPBIM BIIOCJEACTBUU TEMHEET II0 Mepe
BOBAEMCTBUA HA HETO COJHEYHOTO cBeTa. IIpmMepHO K TPEM-UETHIPEM TO-
IaM TJiasa peOeHKa OOLIYHO IIPHOOpPeTaloT IIOCTOSAHHEBINA, OCTAIOIIHIICST Ha
BCIO KU3Hb, I[BET, OyAb OH I'OJYyOBLIM, 3€JIEHBEIM, KOPUYHEBLIM, AHTAPHLIM,
CcephIM, (hMOJETOBBIM M JaKe KpacHBIM. IIpmMeHWUTe CTaTUCTUUYECKUU Me-
TOZl, ITPOBEAUTE WCCJIENOBAHUA M OIPEJEJUTEe UACTOTY BCTpPEUaeMOCTU (B
IIPOIlEHTAaX ) IIPOABJIEHUH IBeTa IJia3 B Pa3HBIX KJAccax Balllel ITKOJIBI.

Poct

LiBeT KoXxn

Cnyx

"'\-d PE3YJIbTAT
OueHKa 3agaHunA Ans CaMoKOHTponsA

1. Y10 Takoe B3ammopencTeme reHos? 2. Ha3oBUTE OCHOBHbIE TUMbI B3auMoaei-
1-6 | cTBUA reHoB. 3. Y10 Takoe B3anmoaencTeme annenbHbix reHos? 4. Ha3oBuTe OCHOB-
Hble pOopPMbl B3aUMOLENCTBMA afinesibHbIX FEHOB.

5. Yto Takoe B3anmopencTame HeannenbHbIX reHoB? 6. [puBeguTe Npumepbl B3an-
MOAENCTBUS HeanneNbHbIX reHOB. 7. KaKoBbl 0CO6EHHOCTY B3aMOAENCTBUS FeHOB?

7-9 .
8. Kak npoucxogunt B3anMogencTeme annenbHbix reHoB? 9. Kak nponcxoanT B3aumo-
[encTBuE HeannesnbHbIX reHoB?
10-12 10. MprMeHuTe 3HaHNA FeHETUKN 11 Ha KOHKPETHOM NprMepe 00bACHNTE 0COBEHHO-

CTW B3aUMOJENCTBMA reHOB B reHoTumne.

§ 36. B3aumopencTsume reHoB
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Hu 00Ho »ueoe cyujecmeo He 0asio Yesioeeyecmay CmoJibko omKpoeimut,
KAk MaJsieHbKas naoooeas Mywka oposodguna.

W3 xypHana «CmarHucnasckuti Hamypaaucmsy

§37. CUENMJIEHUE TEHOB. KPOCCUHIOBEP

OcHOBHbIe NOHATNA N KntoyeBble TepmuHbl: CLIEMJIEHUE FEHOB. 3akoH
cuenneHHoro HacnepgoBaHusa. KPOCCUHIOBEP. XpomocomHaa Teopwua

HacneaCcTBeHHOCTMU.
BcnomHuTe!

3HaKoMbTecb!

TaKOe CIlleIlJIEHre I'eHOB?

:;fm COAEPXXAHUE

Bmepsrie criensienre reHOB OTKPHLIN B 1906 1.
aHrauiickue reHetuku B. Bamcon u P. Ilennem. OHu
u3yJvasm QTUTHOPUAHOE CKPEIUBAaHNUE Y TOPOIIKa NYIIN-
croro (Lathyrus odoratus) u o0HAPYKUJIU OTKJIOHEHUSI
OT 3aKOHA HE3aBHCHUMOI'O HACJeJOBaHUS IeHOB. UTO Ke

Y10 TaKoe 3aKOH Hac/egoBaHUA reHoB?

il Kak T. MopraH akcnepymeHTaNbHO fOKa3an cuensieHne reHoB?

Yuéuble y:Ke MaBHO 00paTmau BHUMaHUe Ha
TO, UYTO KOJIMUECTBO HAaCJIeACTBEHHBIX IIPU3HA-
KOB OPraHM3MOB 3HAUMTEJIbHO IIPEBBIITAET KO-
JIMYECTBO WX XPOMOCOM B TaIlJIOMAHOM HabGope.
WUrak, B Ka:KI0H XpOMOCOMe MMeeTCs He OOUH, a
MHOT'O TeHOB. JTH T'eHBbI HACJEAYIOTCA CIeILIeH-
HO IPYT ¢ APYyroM, o0pasys IpyIny CIeIlIeHuns.

&

COEIIJIEHUE T'EHOB - smo saeaenue o0-

wezo pacnoJjoxcernusa u Hacnedo8aAHUS 2eHO08,
JOKAAU30BAHHLLX 68 O00HOIU xpomocome. IKcIIe-

PuUMEeHTaJIbHOE OJOKas3aTeJIbCTBO dAB-
JIGHUSI CIEIJIEHUSI T'eHOB BBIITOJIHIUIL
aMepuUKaHCKUi  reHeTuk  Tomac
Xanm Mopzan (1866—1945) co cBou-
MK YY€HHKaMM C IIOMOIIBIO OIIBITOB C
nn00060i mywkoii dposopuna Qpyx-
mosas (Drosophila melanogaster).

B uém cyTh aTmx ombiToB? Cam-
IIOB APO030GhUJIbI, TOMO3UTOTHHIX IIO
JOMUHAHTHBIM aJIJIeJIAM CEPOTO TeJa
(A) u HopMaIbHBIMEU KpbLIbAMHE (B),
CKPEecTUIX C CaMKaMu, TOMO3UTOT-
HBIMM IIO COOTBETCTBYIOIIIMM pPeIlecC-
CUBHBIMU aJLJIEJSAMU YEPHOTO Teja
(a) 1 HemOpPa3BUTHIX KPbLIbeB (b) (u.r.
99). T'enotunbl 3TUX 0cobeit 0603HA-
yuiu coorBercTBenHo AABB u aabb.
Bce rulOpupbl epBOro MIOKOJEHUS

Mn. 98. T. X. MopraH B cBoel
nabopatopuu (Fly Room)

YépHoe Teno,
HefopasBuTble

Cepoe Teno,
HOpMaJibHble

Kpbinba N Kpbinba
ramerbl:
F, b [ 1:1 SNy
a a
Cepoe Teno, YépHoe Teno,

HOpMalibHble Heopa3BuTbie

KpblibA f \ Kpbinba
/N /N

Mn. 99. CuenneHHoe HacnefoBaHue
C NOSIHbIM CLENSIEHNEM FEHOB




MMeJIN Cepoe TeJI0 M HOPMAaJIbHbIe KPBLIbs, TO €CTh ObLIN I'eTePO3UTOTHBIMU
mo obeum mapam ajuiesei (remorun AaBb). OT aHAIM3UPYIOIIEr0 CKPeIn-
BaHUA OUTETEePO3UTOTHOI ocobm-camma (AaBb) c pemeccuBHO TUrOMO-
auroToit (aabb) mosyuyeHo sguirb ABe Tpynnbl moToMKOB! Ilo mosyueHHBIM
pesyabratam T. MopraH IpeamooKKI, YTO TeHbI OKPACKHU TeJa U (POPMBbI
KPBLILEB CoflepsKaTcs B OAHOM xpomocome. IloaTomMy 06pasyroTcsa qBa THUIIA
raMeT M B COUETAHUM C TaMeTaMU OJHOTO THUIIA CAMKU IOSBJIAIOTCS TOJBKO
JIBe TPYIIILI 0CO0eli ¢ TaKUMU Ke (DeHOTUIaMu, uTo U y popureseii. To ecThb
HaOJI0maeTCs CIlelJIeHHOe HAacJiefOBaHUe C MOJHBIM CIeIJIEHUEeM TreHOB.

WNTaK, 3aKoH cuensieHHOro HacnegoBaHusa (3akoH MopraHa, 1911)
bopmynupyeTcs Tak: CLEMnEHHbIE FeHbl, JIOKaIM30BaHHbIE B OQHOM XPOMOCO-
Me, HaCNeaylTCA BMECTE U He NPOABMAIOT HE3aBUCMMOrO pacrnpeneneHus.

Kakoe 3HaueHMne nmeert KpPOCCMHroBep npuv HenoJiIHOmM cuenyieHnn reHoB?
A xakuMu OyayT pesyJbTaThl OT

A B ab
aHAJIN3UPYIONIEr0 CKPeIUBAHUSA IU- p =9 x o =
reTepO3UTOTHOI 0CcOobU-CaMKU (g) Cepoe Teno, YépHoe Teno,

ab HOpPMaJibHbl€ KPbIibA HeAopa3BUTbiE KpblibA
C PpellecCUBHBIM JUTOMO3SUTIOTHBIM N ,

(%) camriom? O6GpaTuTe BHUMAHNE ., .
al

Ha 3aIIrCh I'eHOTHUIIOB B CJjIy4yae CIieIl- /
JIEHHOT'O HacJIeJOBaHUI.

\
B stux onbeitax T. Moprau moy- fa"'e“’"@

YN, KPOMe ABYX TPYIII, IOJO0HBIX

poxuTtensckuMm (mo 41,5 %), emé nse . b ab G 05

rpynmnsl ocobeit (o 8,5 % ), KoTopsie SRE ab ab ab

AMeJIN «IIepeKpeléHHble» KOMOMHA- Cepoe UépHoe Teno, Cepoe Teno, Uéproe

nuy npusHaxkos. Ha ocHoBaHNu 5THX TeNno,  Hegopas-  He#opas-  Tejo,
HOpMa- BUTblE BUTblE HopMa-

maaabpix T. Mopran IpeaIoioMKu, BHbIE i P bHbIe

YTO T'€HBI, OIPENEeIAIOINe OKPACKY KpbineA

N\ / N\

Tesa U (POPMY KPBLIbEB, HAXOLATCA
B OJZHOM XpoMOcOMe, HO B IIpoIiecce
Melio3a mpu 00pa3oBaHUU TaMeT TO-
MOJIOTUYHBIE XPOMOCOMBI MOTYT 06-
MEHUBATHCA YYaCTKaMH, T. €. UMeeT
MEeCTO IIepeKpeIUBaHHe XPOMOCOM, Mn. 100. CuenneHHoe HacnegoBaHue
WM KpOCCHHTOBep. B sToM ciyuae C HemMoJsiHbIM CLenfieHneM reHoB
IIPOUCXOJUT CIeIlJIEHHOe HacJaeoBa-

HUe C HENIOJIHBIM CIeIlJIeHUEM I'eHOB

(un. 100). | | ﬂ 1
KPOCCUHI'OBEP - npoyecc, \

npu KOMOpPOM 20MONOZULHbBLE XPOMO- o 0 o

combvL 00MeHuBawomes onpedenéHHbl- .

mu ywacmramu. IlepexperruBanue l ' J I '

XPOMOCOM TIPUBOAUT K W3MEHEHUIO

HACJIeJCTBEHHOM WH(pOpPMANuM U Mn. 101. KpoccruHroeep aenseTca
ABJsSETCA BaKHEHINIUM MeXaHM3- MeXaHM3MOM peKoMBMHaLnn
MOM HAaCJIeICTBEHHOII M3MEHUYUBOCTHU HacneAcTBeHHON nHGopmaLumn

—_ —

/\;‘G\ /\ AR

41,5% 41,5% 8,5% 8,5%

§ 37. CuenneHwne reHoB. KpoccrHrosep
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(ua. 101). Kpoccunrosep Habaomaerca B mpodase meiiosa I mocie cianauus
TOMOJIOTUYHBIX XPOMOCOM (KOH®M02ayUL) U UMEeT CIy4YalHBIN XapaKTep.
XoTs 4acToTa KPOCCHHTOBEPA — BeJIMYMHA IIOCTOSIHHAA, HA HEE MOTYT OKa-
3BIBATh BJIUSHUE II0JI, BO3PACT, TEMIIEPATYPa, PEHTTEeHOBCKME JIYUU, HEKO-
TOpbIe XUMUUYECKNEe COeTNHEHUA U Ip.

WTak, cuenneHve reHoB 6narofaps KPOCCMHIOBEPY MOXET ObiTb HEMOJMHBIM,
uTo Ob6ecneyrBaeT HacneACTBEHHOE Pa3HOObpasne NOTOMKOB.

KakoBo 3HaueHune XpOMOCOMHOI7I Teopun HaCﬂeACTBEHHOCTVI?
XpomocoMHasA Teopus HACJIEACTBEHHOCTH BO3HUKJIA HA OCHOBE KJie-
TouHO# Teopuu B Hauase XX B. Bmepsbie Oblia obocHoBana T. BoBepu u
B. Cerronom, merannbHO paspaboranuHa T.X. MopramoMm u ero COTpymHU-
kamu (I'. [I»x. Mennepom, A. CrepreBanTom). PeanbHOCTL KpOCCHHTOBEpPA
onL1a mokaszana B 1933 r. K. IlltepHOM B ombITax ¢ APo30(GUIaMHU.
OcCHOBHEIE IIOJIOJKEHUS COBPEMEHHOM XPOMOCOMHOM TeOpHH HacJjen-
CTBEHHOCTHY TaKOBHI.
* TeHBI PACIOJIOMKEHBI B XpOMOCOMaX. PasInyHble XpPOMOCOMBI COMEPIKAT
HEOIMHAKOBOE KOJIMUECTBO I'eHOB.
»  Kakawili reH 3aHUMAaeET ONIPeNEeIEHHOE MECTO B XPOMOCOME.
* AJIeNbHBIE TeHBl 3aHUMAIOT OJWHAKOBBIE JOKYCHI T'OMOJOTHYHBIX
XPOMOCOM.
* TeHBI PACIOJIOKEHBI BAOJb XPOMOCOM B JIMHEHHOM MOPAIKE.
* Bce rembl OAHOW XPOMOCOMBI 00pPa3yIOT TPYIIY CIeIJeHus. Yucio
TPYUII CIENJIeHNA PABHO raIlIOUTHOMY Habope XPOMOCOM.
*  CuemnieHue MeXXIy TeHaMHU B XPOMOCOMe HapyIIaeTcd BCJIEACTBUE KPOC-
CUHTOBEpPA, M3-3a UYero MPOMCXOAUT OOMeH ajieJbHbIMU I'eHaMU.
» Cuna cremieHus MeXKIy ABYMS TeHaMMu OOpaTHO IIPOIOPIIMOHATbHA
PACCTOSTHUIO MEXKIY HUMU.
3HaueHMe XPOMOCOMHOUM TeOpUM HACJEACTBEHHOCTH [MAJS Pa3BUTHUA
0MoJIOrMM 3aKJIOYAeTCsI B TOM, UYTO YCTAHOBJEHA MaTepuaIbHAad OCHOBA
3aKOHOB HACJIEICTBEHHOCTH, 32 I'eHAMU 3aKpeIlJIeHA POJIb 3JIEMEHTapPHBIX
eIVHUII HACJIeCTBEeHHOCTH, YCTAHOBJIEHO OTKJIOHEHNE IPU CIIeIJIEHHOM Ha-
CJIeIOBAHUY TEeHOB.
NTaK, XpOMOCOMHAA TeOpuA Hac/eaACTBEHHOCTU — 3TO 0606uleHne
Hay4HbIX 3HaHWUI, COMTAaCHO KOTOPOMY XPOMOCOMbI ABMIAIOTCA MaTepuranbHOWN
OCHOBOW HacNeACTBEHHOCTN.

; AEATEJIbHOCTb

W' MpakTuueckoe ynpakHeHue
OnpepeneHne paccTOAHNA MeXAY FreHaMM U YacTOTbl KPOCCMHIoBepa
3a eIVHUIY PACCTOAHWSA MEKIY TeHaMU TPUHATO 1 MopzanHudy, paBHYIO

1% xpoccurnzosepa. PaccTosiHre MeKIy TeHAMY BBIUNCIIAIOT II0 (hOpMyJIe:

m+n
LAB =W100%,

roe L,p — paccrosgHue MeXKIy TeHaMu; M W N — KOJUYEeCTBO 0cobeil B
KasKJ0i KPOCCOBEPHOI I'pyIlle NMOTOMKOB; N — o00Iee KOJMWUYECTBO He-
KpOCCOBEPHBIX (MX Bcerjga 0OJIbIIIE) U KPOCCOBEPHBIX (MX Bcerga MeHbIIIe)
MOTOMKOB TIPU CKpeluBaHuu. McmoabsyiiTe aTy GOPMYyJIy OJIA PelleHus
yIOpasKHeHnsd.



Cepas oxpacka meaa Gomurupyem Had YEPHOIL, A& HOPMAALHOE CmMpoe-
HUe Kpulived — HaA0 3a4amouHulMU Kpblivbamu. B pesyrvmame crxpeuwju-
8aHUs Ouzemepo3uzomHbvLX CAMOK C CAMUAMU, KOMOpPble UMEIOm YEpPHOoe
meJno u Hedopazsumole KpbLibs, 8 NOMOMCMEE NOAYLUAU MAKUX MYULEK:
1394 — cepvix ¢ HOpmanbHbIMU Kpblabamu, 1418 — uépHuix ¢ 3a4amMoOuHbL-
MU KPbLAbAMU, 288 — cepblx ¢ 3a4amMOYHbIMU KPbLAbAMU U 287 — uépHbBLX C
HOPMAJbHbIMU Kpblabamu. Onpedesrume paccmosHue mexcoy zeHamu.

Bbuonorua + ®unsuka

B coBpemMeHHO! TreHeTHMKe YUYEHBIE YIKE MO- ~
TYyT BUAETh OTJeJbHBIE TeHbl B XpomMocomax. [insa W
ATOTO T'eH BBIAENAIOT U3 XPOMOCOMBI, C ITIOMOIIHIO ‘
(GIyopecieHTHBIX KpacuTeneidl OKpalIuBaiT U %
BO3BpAIlalOT Ha CBOE€ MecTo. ['eH pacmoJiaraercs \g

B XpOMOCOME, a KPACUTe]Ib IIO3BOJAET YBUAETh B
MHKPOCKOIIE, T'/leé MMEHHO HAXOAATCA I'eHbl. UTo
TaKoe (PIYOPECIEHIINSI W KAKOBO €€ 3HAUeHNe B
OMOJIOTUYECKUX MCCIAELOBAHUAX?

(;m_

Xpomocoma nog onyopec-

A ﬁ.! OTHOLUEHUE LEHTHbBIM MUKPOCKOMOM
> Buonorusa + MogenbHble opraHnN3mMbli

Hposoduira GpyKTOoBas MMeeT OBICTPYIO CMe-
HY IIOKOJIEHWIi, BBICOKYIO TJIOZOBUTOCTH (CaMKU
oTKJanbiBaioT 10 100 auIl B 1eHb), YeThIpe Iaphl
XPOMOCOM: TPHU IIaphl ayTOCOM W OAHY Iapy Io-
JIOBBIX XPOMOCOM. ¥YXOH 3a 3THUMHU ILJIOLOBHIMU
MyXaMu TpebyeT MUHMUMYM OCHAII[eHuA 1 HeMHO-
ro mecra. Bcé aTo mesmaer npo3oduay uaeasbHBIM
MOZEeJbHBEIM OPTraHM3MOM [AJiA HCCJIETOBAHUI IO
remeruke, (QU3UOJOTUU, SBOJIONMUMN, HNMMYHO-
Jorumu, Meauiimue. Kakue Ke OTKPBITUA OBLIN [ipo3oduna dppykTosas
OCYIIECTBJIEHELI C MIOMOIILIO MYIIKK APO30(UJILI? (Drosophila melanogaster)
IToaroToBbTe IHCLMEHHOE COOOINEeHIE O 3Haue-
HUU 5TUX OTKPBITHIA.

k‘; PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTponA

1. Yto Takoe cuenneHune reHoB? 2. Kak dopmynmpyeTcsa 3aKoH CLenIeHHOro Hache-
foBaHuA? 3. HazoBuTe TUNbl cUensieHna reHoB. 4. YTo Takoe KpoccmHroep? 5. Yto
Takoe XPOMOCOMHasA Teopua HacneacTBeHHocTn? 6. HazoBute nonoxkeHus coBpe-
MEHHOWN XPOMOCOMHOW TeOpUM HacNe[CTBEHHOCTU.

7.Kak T. MopraH akcnepumeHTanbHO gokasan cuenneHune reHos? 8. Kakoe 3HaueHune
7-9 | IMeeT KPOCCUHIOBEpP NPU HEMOTHOM cLenfieHn reHoB? 9. KakoBo 3HaueHune Xpo-
MOCOMHOV TEOPUUN HaCNeACTBEHHOCTI?

10 - 12 | 10. JoKaxkute 3HaYeHne 3HaHUM O CUENIeHNN reHOB ANA HaYKM N NPaKTUKN.

1-6

§ 37. CuenneHwne reHoB. KpoccrHrosep
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lNMonoeoe pasmHoeHue - ceudemenbcMeo Myopocmu npupoobil.
[Jlemckas sHUuKIoneous

§ 38. 'EHETUKA NOJIA. HACNIEAOBAHME, CLEETJIEHHOE C MOJIOM

OCHOBHbIe MOHATUA N KNioueBble TepMuHbI: HacnenosaHue, cuenneHHoe
c nonom.
Bcnomuute!  Yto Takoe xpomocombi?

HoBocTu Haykun

Ha wmarepuajie pasjiuyHBIX BUIOB 9HOTE-
pbI KaHAACKNe YUEHBIE JOKA3AIU OOHY U3 BarKHEMH-
XX TUMNOTe3 OMOJOTMU: IIOJIOBOE DPa3MHOYKEHIEe
Jydrire 0eCIoJioro, Tak KaK y OPraHu3MOB, KOTO-
pble Pa3MHOMKAIOTCA IIOJOBBIM IIYTEM, OOJbIIAS
BBIHOCJIMBOCTL: CO BpPEeMEHEeM y UX IIOTOMKOB He
HAKaIlJIMBAIOTCS BpeAHble MyTalluu. Pe3yJbTaThl
HCCJIeIOBAHUS IIPEACTaBJIEHBI B :KypHasIe Molecular
Biology and Evolution.

1* CONEPKAHUE

“-\.fd Kakune npusHaku onpepensior non?
ITosmoBrle mpu3HAKM MOTYT OBITH MOP(OJOrHYecKUMU, (HQU3UOJIOTHYE-
CKUMU, OMOXUMUYECKUMHU, ITOBEJEHUECKUMU U T. ., HO BCE OHU OIIpeje-
JsroTca reHaMu. [IpusHaky moJia pasfeadaioT Ha IEPBUYHEBIE M BTOPUYHEIE.
Ilepeéuunvimu noOn06bLMU NPUSHAKAMU SIBIAIOTCA TPU3HAKU, OIpene-
JIAI0IIYe HAJIUYWEe U CTPOEHVE PEIPOAYKTUBHBIX OPraHOB, YYACTBYIOIUX
B TaMeTOTreHe3e M OILJIOZOTBOPEHUYU (HAIpUMeED, MECTUK IIBETOUHBIX WJIU
ANYHUKYA MJIEKOIHUTAINX). ITU IPU3HAKU Q)opMprIOTCﬂ B 3M6pH0re-
Hede. Bmopuunbsle nonoévle NPU3HAKU OTII-
YaoT OAWH IOJ OT APYroro WM He YYacTBYIOT
B BocmpousBeneHun. OHU 3aBUCAT OT IIePBUY-
HBIX TPU3HAKOB, PA3BUBAIOTCA IO NeHCTBUEM
TOPMOHOB U TOSABJSIOTCS Y OPTaHU3MOB B Iie-
puoj IOJIOBOTO co3peBaHUsA (HAaIpumep, OCOo-
OEHHOCTHU CTPOEHUA TeJa MYKUYUH U JKEHIIVH,
[epbeBOll MOKPOB CAMIOB M CaMOK (DasaHOB)  in. 102. BropuuHble nonoBbie

(un. 102). MPU3HAKN CaMKW 1 camua
PasBuTHe 1mosi0BBIX TPU3HAKOB B OHTOTEHE- dazaHa

3€e ABJIAETCHA CJIOMKHBIM IIPOI[ECCOM, IIPOUCXO-

IAIINUM TOJ JelicTBueM (DaKTOPOB cCPedbl U

00JIBITIOT0 KOJIMUECTBA TeHOB. I'eHBI, ompee-

JISIFOIIMIE TIOJIOBBbIE MPU3HAKU, PACIIONIOKEHBI

B IIOJIOBBIX XPOMOCOMAaX M ayToCOMax:

1) reH®Bl IIOJIOBBIX XPOMOCOM, Onpedensio-
wue npusHaKu, cyenieHHbvle C NOLOM
(Hanpumep, reMOGUINA U JATBTOHUSM Y
YeJIOBeKa, IIBeT IJiad V AP030(Uibl);

2) TeHBI ayTOCOM, IIPOABJIAIONNECA TOJBKO
Yy OZHOTO U3 IIOJOB (HaIpuMep, sHIle-

X-xpomocoma

Mn. 103. MNonoBblie XxpOMOCOMbI
yenoseka (X 1Y) nof aneKTpoH-
HbIM MUKPOCKOMOM



HOCKOCTBH IITHI[, pa3Mepbl MOJIOUHBIX KeJIE3) MU y IIpeJcTaBUTe el

000uX 10JIOB (HaIIpuMep, POCT BOJIOC y UeJOBeKa).

Y GoJBIIMHCTBA OPTAHM3MOB TIOJI ONPEJeAeTCA TeHaMU MOJOBBIX XPO-
mocoM (uz. 103). Ins obo3HAUEHUSA STHUX XPOMOCOM HCIIOJB3YVIOT OYKBBHI
X, Y, Z u W. OrcyTrcTBHUe II0JIOBOII XPOMOCOMBI 0o0o3HauaeTcsa mudpoii 0.
HOJI, KOTOpBIfI IIPOM3BOAUT IraMeThbl, KOTOPhI€ HE OTIMYAIOTCA IIO IIOJIOBBIM
XpoMocoMaM, HasbIBaeTcs zomozamemuvim (XX, ZZ), a moa, B KOTOPOH
raMeThl OTJIMYAIOTCs, — 2emepozamemuwviym (XY, Z0).

Wtak, non XapaKTepunsyeTca COBOKYMNMHOCTbIO NMPY3HAKOB, onpeaenaemMblxX
reHamMmu, pacrnonoXeHHbIM B MOJIOBbIX XPOMOCOMax U ayTOCOMax.

Kak onpepenserca non npu pasButum opraHu3moB?

CyiecTByeT TPU OCHOBHBIX THIIA OIpEAeeHUs II0Ja IO BPEMEHHOMH
OpraHmW3anuu: OO0 OIJIONOTBOPEHUA, B MOMEHT OILJIOJOTBOPEHUS W IIOCJIE
OILIOIOTBOPEHUA.

Onpenenerue noja 00 onaodomeopeHus, Kaxk IPaBUIO, IPOUCXOJUT B
pesyabTaTe HEOOWHAKOBOTO PACIPEIEJIEHUS MUTATEJIbHBIX BEIIECTB MEXK-
oy AhinerjgeTkaMu. V3 OeqHBIX NMHUTATEJIbHBIMU BEIeCTBAMU SAHIIEKJIETOK
pasBUBAIOTCA CaMIIbl, a M3 OOTaThIX — caMKU (HAIpPUMeEp, ¥ KOJOBPATOK U
TJIeH).

OnpeneneHue moJja nocje 0onao0omeopeHus CBA3aHO ¢ BaAUAHUEM (ak-
TOPOB BHeITHell cpeabl. Tak, y KPOKOAMUJIOB, Uepemnax u3 OTJIOMKEHHbBIX SUIT
caMITbl M CAMKH BBLIYILIAIOTCS B 3aBUCHMOCTH OT TE€MIIePATyPhI CPeIbI.

Y OosbIIMHCTBA PAa3[eJbHOIIOJBIX OPraHM3MOB IOJ Oymylmeil ocodu
OIIpENIeNIAETCSA B MOMEHM ONA000mME0PEeHUs Y 3aBUCUT OT TOT'O, CKOJIBKO U
KaKue M3 IOJIOBBIX XPOMOCOM O0BEeNUHAIOTCA B SUTOTE.

B oprannueckomM Mupe CYILIECTBYIOT DA3JIMYHBIE TUIBI XPOMOCOMHOI'O
OIIpeJleIeHUA II0JIa:

1) XX — xenckuit mos; XY — MYKCKOI IOJI (HampuMep, MJIEKOIUTAIOIINE,
amuduu, IBYKpPhLIbIe HAaCeKOMbIE);

2) XX — xenckuii mos; X0 — My»KCKo# 11os1 (TapaKaHbl, IPAMOKPBLILIE);

3) ZZ — my:Kckoi mo; ZW — KeHCKU moJ (HampuMep, ITUITI, PENITUINN);

4) ZZ7 — xeHckuit mos; Z0 — MyKCKOM 101 (HampuMep, IUEIbl, MOJIb).

HuniaongHbIii HAOOP XPOMOCOM OPTaHM3MOB, KOTOPBHIE Pa3MHOMKAIOT-
Csl TOJIOBBIM IIYTEM, COJEP:KUT ayTOCOMBI (XPOMOCOMBI, OJUHAKOBEIE ¥
oco0ell pasHOTO I[10J1a) U T'OHOCOMEI, WJIH IIOJIOBBIE XPOMOCOMEI (HEOAWHA-
KOBBIE XPOMOCOMBI 0oco0eii pasHoro moJia). Tak, y yesoBeka oO0Iee KOJIH-
YecTBO XPOMOCOM paBHO 2n = 46, cpeiu KOTOPHIX mMeioTcsa 44 ayTOCOMBI
u 2 mojoBbie XpoMocoMbl (44A + XX — :xeHcKkuit moa, 44A + XY — myxK-
CKOIi mOoJI).

HauanbpHBIN sTam ompefesieHUA M0JIa — BJIUAHUE HA SAUIEKJIETKY, 3U-
roTy WJIu 0CO0b non-demepmMuHUPYOWUX (PAaKmopos. ITO MOTYT OBITH
Kak (aKTopbl cpembl (TeMIepaTypa, KOJUUYECTBO NMUTATEJNbHBIX BEIECTB
B AHIEKJIeTKe), TaK U TeHeTHUUYecKue (HaJIuume B 3UTOTE TeHOB, OIpe[e-
AAnmMx 1oj). JelicTBue IOJ-IeTePMUHUPYIOMIETO (PaKTopa OOyCJIOBJIU-
BaeT SKCIIPECCHUI0 COOTBETCTBYIOIETO KAIH4e6020 2€HA, BIUAIOIETO Ha
aKTHUBHOCTDL APYTruUX reHoB. Tak, y MJIEKOIUTAIOIINX KJIIOUEBON reH — red
TDF / SRY (Testis Determining Factor /| Sex determining Region Y gene),

§ 38. leHeTuka nona. HacnegosaHue, cLenneHHoe ¢ Nonom
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pacCIoIOKeHHBI B Y-XpoMocoMe. JTOT I'eH, B CBOIO O4Yepelb, aKTUBUPYET
20pMOHDL, BIUAIONNE Ha I'€HbI, ONIPELeIAIONe I0J, a 3aTeM U Ha aKmo-
Pyl dudgepernyuayuy IOJIOBBIX IPU3HAKOB.

CnepoBatenbHo, GOPMIPOBAHME MOJa y OPraHM3MOB OrnpenenaeTcs
reHOTUMOM 1 YCNIOBUAMU CPeAbI.

KakoBbl 0cO6eHHOCTU HaciefoBaHUA, CLEMJIEHHOro € nosiom?
Hacnenoranue, ciemnieHHoe ¢ TOJIOM, — 3MO HACLE008AHUE NPUSHAKOS,

2€HbL KOMOPbLX PACTOJIONCEHBL 6 NLOJOBbLX XPOMOCOMAX. ITOT BUJ CIIETIIEHHOTO

HacaemoBanuA OTKPbLI T. Mopraun B 1910 r., ucciaenysa HacjiemoBaHme IIBeTa

rias y aposoduiabi. IIpuMeps! MPU3HAKOB, CIIEIJIEHHBIX C IIOJOM: a) MPU3HAa-

KU, HacJieqyeMble uepes X-XpoMocoMy, — reMohuiInsd, JaJbTOHU3M, IIBET 3Ma-

Ju 3y00B Yy UeJIOBeKa, I[BET INepPCTH y KoieK u T. I. (usz. 104); 6) npusHaku,

HacJiefyeMble uepe3 Y-XpOMOCOMY — OBOJIOCEHUE VIITHBIX PAKOBUH (THIIEPTPHU-

X03), POTOBLIE YEITYHKMN Ha Ko)Ke (MXTHO3) Y UesioBeKa U Ip.
HacnemoBanue mMpu3HAKOB, CIEIJIEHHBIX C II0JIOM, MMEET CBOU OIIpeje-

JIEHHBIE 0COOEHHOCTH, OTJINYAIOIINE €T0 OT APYTUX THUIIOB HACJIEJOBAHUA:

* TpPUBHAKHU, M€HBI KOTOPHIX JOKAIU30BAHBI B X-XPOMOCOME, HACIEIYIOT-
cs IPEJCTAaBUTENAME U KEHCKOT0, U MYKCKOTO T10JIa;

*  eCJIM PEIeCCUBHBLIN aJLIeIbHBIA
TeH cIlemileH ¢ X-XpOMOCOMOM,
TO Yy KEHCKOTO II0Jia OH IIPOSB-
JIgeTCA TOJbKO B T'OMO3UTOTHOM
COCTOAHUM, a Y MYMKCKOro — B
TeMU3UTOTHOM (COCTOSHUE 3BUTO-
Tbl, B KOTOPOM OIIpeAeJEHHBIN
reH IIPeACTaBJIEH TOJbKO OIHUM
TeHOM);

* IIpU3HAKH, CIEIJIeHHbIe ¢ Y-XPo-
MOCOMOM, HACJEeAyIOTCA TOJb-
KO TIPEeNCTaBUTENAMU MYsKCKOTO

[0JIa ¥ HA3BIBAIOTCS TOJIaHAPIYE- Vn. 104. HacnepoBaHme okpacku
CKUMUI WepCcTn y Kowek, cuenyieHHoe C NnoJioM

XPXP — pbihKas KoLuKa XBX® — uépHas KoluKa
X°Y — pbiXuit KOT X8Y — uépHbI KOT

XBXP — uepenaxoBas KoLIKa

PaccMmoTpuM myia mpuMepa HacJiefoBaHue JaJbTOHM3MAa. ¥ CTAaHOBJIEHO,
YTO 3TO IPOSBJIeHNE IPU3HAKA OIPeIe/ideT PeIeCCUBHbBIN alleNb, JOKaIN-
30BaHHBIA B X-xpomocome. Eciu uenoBek manbToHuK (XY) sKeHuTca Ha
FOMOBUTOTHOM JKEHINUHE C HOPMAJbHLIM IBeTOBBIM 3peHueM (XPXP), To
BEPOATHOCTh IOSABJIEHUS NaJbTOHM3MA CpeIu IIOTOMKOB paBHA HyJio. Kak
BUIHO M3 CXEMBbI CKPEIUBAHNUS, BCE IOTOMKHU IO (PEHOTHUIy OYAYT MMETH
HOPMAJbHOE I[BETOBOE 3PEHUEe, HO JoUepr OyAyT HOCUTEJISIMU PeIleCCUBHO-
TO aJIJIesid.

JlaHo: P XPXP x XY
XP — HOpMasbHOE LiBETOBOE 3peHmne
G
X9 - nanbToHN3M
Dyd . D
F? |F, 1XOX4 : 1XOY

WTak, HacnepgoBaHMe, CLEMNIEHHOE C NOJSIOM, UMEEeT 0COOEHHOCTH,
onpepgendaemble pacrnoJyiodKeHMemM reHoB B noJiIOBbIX XPOMOCOMax.
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OEATENIbHOCTDb
3afjlaHue Ha NpMeHeHune 3HaHW

Temerura mosa — 9To pasjies reHeTUKY, U3YUIAIOIINHA POJIb HACJIEICTBEH-
HOCTH ¥ M3MEHUYHBOCTH B OIIpeAeIeHNH I10Jia oprauu3mMoB. C IIOMOIIbIO Tab-
JIUIIHI OIIPee/InTe OCOOEHHOCTH OIPeesIeHNs I0JIa Y YeJI0BeKa.

OCOBEHHOCTU OMNPEAEJIEHNA MOJIA Y YEJTOBEKA

Bonpocbi OTBeTbI

Kakwve Tvnbl rameT o6pasyeT )eHCKui non?

Kakwue Tunbl ramet o6pasyet My>kckoi non?

Korga onpepensetca non?

KakoB Habop XPOMOCOM XEHCKOro nosa?

KakoB Habop XpOMOCOM My»CKOro nosna?

MpyMepbl NPU3HAKOB, KOTOPbIE HACeAyIoTCA CLEMIEHHO C X-XPOMOCOMOM

Mpumepbl NPr3HAKOB, KOTOPble HacNeayTCA CLUENIeHHO C Y-XPOMOCOMOW

I'IpaK'queCKoe ynpaXHeHune

¥ KoIeK pBIXKUHA OKPAaC IePCTH JOMUHUDPYET HaJ
4y€pHBIM. ['eTepo3uroTsl MMEIOT YepelaxoBBhIA OKpac.
I'en oxpacku cremnesd ¢ mojaom (X-xpomocoma). Ka-
KMMHK MOTYT OBITh IOTOMKI, €CJIM: a) KOT UEPHELIN, a
KOIIIKa — pbIXKas; 0) KOT YEPHBIHA, a KOIIKA — uepella-
XOBas; B) KOT PBIKUIT, a KOIIKa — uépHasa?

3

Anrauiickuii GusuUK u XUMUK o
Hanemon (1766-1844) He 3HaAM 0 cBOeit
I[BETOBOI ciiemmoTe f0 26 jieT. ¥ HEro OBLIO
Tpu OpaTa M cecTpa, W ABOe U3 OpaTheB
cTpajzaau oT 9Toi caMoii 6omesHu. TOIBKO

YepenaxoBbil oKpac
OTHOLWEHUE KOLLKM

Buonorua + Hayka

mocye Toro, Kak B 1790 r. JlanbTOH yBIEK-

cs1 6roJiorueii, CTauo sICHO, YTO PEUYb UAET O HACIECTBEHHOM 3a00JIeBAHUN.
OmeHuTe BayKHOCTH TEHETUYECKOT'O0 KOHCYJBTUPOBAHUSA U TeHETUUECKUX
BHAHWI [JA OIEHKU HACJIeJCTBEHHBLIX MPU3HAKOB B COBPEMEHHBIX CEMbSIX
U TJIAaHUPOBAHUSA CEMbH.

o

PE3YJIbTAT

OueHkKa

3agaHua gna CaMOKOHTpoONA

1-6

1. Yto Takoe non? 2. Kakme npmsHaku ABnATCA nonosbiMu? 3. HasoBuTe Tpu ocC-
HOBHbIX TNa onpefeneHna nona. 4. Kakme Bbl 3HaeTe TWMbl XPOMOCOMHOIO orpe-
AeneHna nona? 5. Yto Takoe cuemnyieHHoe C MONOM Hac/efoBaHUe MPU3HAKOB?
6. lNprBeanTe NprMepbI CLIENIEHHOrO C NOSIOM HaC1eJOBaHUA NPU3HAKOB.

7. Kakune reHbl onpegenaoT nonosble npu3sHakn? 8. Kak onpegenaeTca nos Bo Bpe-
Ms pa3BUTMA opraHM3MoB? 9. KakoBbl 0CO6eHHOCTN HacnefoBaHUA, CLENSIEHHOrO C
nonom?

10-12

10. Ha KOHKpeTHOM MpuMepe oxapakTepusyiiTe HacnefoBaHUe, CLEMIeHHoe C
nosom.

§ 38. leHeTuka nona. HacnegosaHue, cLenneHHoe ¢ Nonom
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Vita varia est (Mu3Hb usmeHyuea)
JlamuHckasa nociosuuya

§ 39. UBMEHYNBOCTb. MOAUOUKALIMOHHAA USMEHYUBOCTb

OCHOBHbIe NOHATUA N KnioueBble TepMmuHbl: U3MEHYMBOCTb. MOAUNDU-
KALUMOHHAA N3MEHYNBOCTD.
BcnomHute!  Yto Takoe reHoTun u peHoTUN?

Mopymarire!

«3uma 6vina yie Had HOcom, u AnoHey
Maau evicmasua KaemKy KOWKU HA YAUYY, 3a-
wumue eé moavko om 00xos u eempa. OH Hauan
KOPMUMb KOWKY B60JLI0 HMbLXOM U PblObUMU 20-
nosamu. Knemra codepicanacy 6 yucmome, u max
Kax npupoda, OMKJAUKAACL HA XOA00HY0 0200y U
MACAAHUCIYIO NUWY, 0enara Koulauvio WyoKry ¢ Kaxodovitm OHEM 6Ce POCKOWL-
Hee u Oaecmaueil, K cepedure 3uMbl 3aX0LYCMHASL KOULKA NPeBPAMULACL, 8
KOWKY pedKoil Kpacomvl, ¢ NPEKPACHON, NYULUCMOL WepPCMmbl0, PA3PUCOBAH-
Hoil npexkpacHvimu noaocamu ... » (3. Ceroun-Tommcon. Koponesckaa AHauo-
cranka). O KaKOM CBOICTBE JKUBOTO TOBOPUTCA?

. ,;ﬁ COAEPKAHME
“.." KakoBbl $popmMbl N3MeHUNBOCTN?

NSMEHYUBOCTD - cnoco6rocmds opzanu3mo8 npuobpemams HOBblLe
npusHaxu, obycaosrusanuue pa3ruius mexdy ocobamu 6 npedenax euda.
IIprunHaMy M3MEHUWBOCTH SABJAIOTCA M3MEHEHUS CTPYKTYPHl WIHU JAesd-
TEJILHOCTH TeHEeTHMYECKOro almapaTa U BAUAHUE YCJIOBUIl cpeabl. B 3aBu-
CUMOCTHY OT IPUPOJbI U3MEHUNBOCTH PA3JUYAIOT ABE OCHOBHBIE €6 (DOPMBI:
HaCJIeICTBEHHYIO 1 HEHaCJIE€OCTBEHHYIO. HepBaa 13 HUX CBA3aHa C n3MeHe-
HUEeM TeHOTHINa, Bropad — (peHoruna (mab.r. 10).

Ta6nuua 10. ®OPMbl USMEHYUBOCTU

HeHacnepctBeHHas, unu ¢peHoTUNMYecKas HacnepcTBeHHas, unum reHoTUNnYecKan
(BO3HMKAET 63 M3MEHEHWI FeHOTMMA U He (cBA3aHHaA C U3MEHEHVEeM reHoTHNa U
COXpPaHAETCA B CJyyae Noa0BOro PasmMHOXKeHNA) NMO3TOMY COXPaHAETCA B MOKOJIEHMAX)
Komb6uHaynoHHan
MopaudukaymoHHas MyTauynoHHas u
. (reHOTUN N3MeHseTcA
(peHOTVIN M3MeHsETCA Nof BO3AENCTBMEM (n3meHseTcA re- BCNENCTBIE
onpenenéHHbIX YCO0BUIA CYLLLeCTBOBaHNA HOTWN BCNeacTeme A
N 06pa3oBaHMA HOBbIX
OopraH13moB) MyTaLni1) .
KOMOWHALNI reHOoB)

HaCJIe,I[CTBeHHaH " HEHacCJIeACTBEHHAad HN3MEHYHNBOCTH 06eCHe‘-II/IBaIOT
BCE€ pasHooOpasue MOP(OJIOTHUYECKUX, (PU3NOJOTUUECKUX 1 9TOJOTUUECKUX
ocobeHHOCTell opraHu3MoB. Posib (opM M3MEHUYMBOCTH B IBOJIIOIUU OpTa-
HUYecKoro mMupa pasiauyHa. C HacsieICTBEHHON M3MEHUYMBOCTHIO CBSI3aHO
IIOABJIEHNE HOBBIX IIPDM3HAKOB M HX ROM61/IHI/IpOBaHI/Ie Y Opranms3MoOB, a
HEeHacJeJCTBeHHAA — 00eclieynBaeT IIPUCIIOCO0JIEHIe OPTaHM3MOB K M3Me-
HSAIOIIUMCS YCJIOBUAM CPEIBI.

NTaK, n3MeHUMBOCTb CBAA3aHa C M3MEHEHUAMM reHOTMMNa U (IDEHOTVII'Ia,
NoO3TOMY BbIAENTAIOT HAaCNeACTBEHHYIO N HEHAaCNeACTBEHHYIO eé ¢OprI.



KakoBbl cBolicTBa MoanpUKaLMOHHON N3MEHUYNBOCTI?

MOIUOUKAIIMOHHASA HU3MEHYHNUBOCTHL - asmo ¢opma HeHa-
cne0cmeEenH Ol U3MEHYUBOCMU, C6A3AHHAA C U3MEHeHUAMU @(eHomuna
gcaedcmaeue 8AUAHUA YCA08Ull cyujecmeosanus. MoampuranuoHHas u3-
MEeHUYMBOCTH ObIBaeT y BCeX OPraHU3MOB HE3aBUCHUMO OT BHUIOBOM IIPMHAI-
gexHocTu. CpaBHeHVe IIBETOUHBIX PacTeHUIl OZHOTO BUAA, PACTYIIVUX B
PasHBIX YCJOBUAX (B TeHW, HA COJI-

HEYHBIX MeCTax, B ropax WJIH Ha .u_ ,_‘__3;:9 A)
paBHUHAX), II03BOJIAET 3aMEeTUTh OT- 2 ﬁ 3 v

JIMYKA B pasMepax u popMe JIUCTLEB, e = Ciu= r——
KOJIn4YecTBe IBeTOB, Macce ILJIOJLOB Mn. 105. I3meHeHWe oKpacku LwepcTr
(un. 106). Y KUBOTHBIX MOIUQPIU- rManaickoro Kponuka noj AencTBmemM
KAl TPOABJIAIOTCA W3MeHeHUeM TemnepaTypbl

OKPacKu, pa3MepoB, MacChl TeJjia U T.II.
Mogupurammonasle M3MeHEeHUS IPU3HAKOB He Ha-
CJENYIOTCS, HO WX AWANa30H W3MEHUYWBOCTU SBJISETCA
HACJIEICTBEHHBIM U OIPEAEJIAETCS TeHOTUIIOM. BO3HUK-
HOBeHMEe MOAMMUKAINMI — pe3yJabTaT WU3MEHEeHUsd mesd-
TeJIbHOCTH TeHOB B PAa3HBIX YCJIOBUSIX CpeAbl. ITHUM, B
YaCTHOCTHU, OOBACHAETCA YJIYUIIEHUE IIEPCTU KOPOJEB-
CKOU aHAJOCTAaHKU U M3MEHEHWE OKPACKU IIePCTH T'MMa-

Janckoro KpoJuauka (uza. 105).

O6ImMMu CBOMCTBAMM MOAM(PUKAIMOHHON m3meHumu-  Mn. 106. Crpeno-

BOCTU SIBJISTIOTCSI: JINCT 0BbIYHbBIN C

*  BPEeMEHHOCTh (HAIIpUMEDP, 3a2ap YeJOBeKa IIojHOo- HABOAHBIMU, Tnasa-
CTBIO UCUE3aeT B3UMOIl); foLyymu 1 noaBo-

. OHbIMU JINCTbAMA

* MaccoBOCTh (OompefieIEHHOe BIUAHUE O00YCIOBIUBAET
MOSBJIEHNE TTOJ00HBIX U3MEHEeHU y ocobeli Buma: HaIpuMep, ¥ YCTPHIL,
JKMBYIIIUX B TUXOU BOJE, PAKYIIKa IUPOKAs U OKPyIJasd, a y YCTPUIL
7“3 30HBI IPUTOKA PAKYIIKU Y3KUE W JJIMHHEIE);

* HaAIPaBJEHHOCTHh (HaIpuMep, 3aMeHa IIePCTH MJIEKONMUTAIIUX Ha TIy-
CTYI0 O0yCJIOBJIEHA BAUSHUEM HU3KUX TEMIIEPATYD, a He JefiCTBUEM OC-
BeIIleH’ )

*  ompeneNIEHHOCTh (OMMHAKOBOE BiAMsSHME (haKTOpa BHISHLIBAET IOA00HBIE
U3MEeHeHUd y Bcex ocobeil BWJa; HAaIpuMep, y 3alIleB 3UMHUHA MeX
CBEeTJIeerT);

*  aJanTUBHBIN (IPUCIOCOOUTEJBHBII) XapakTep (HampuMep, ¢ yBeJnue-
HUEM BBICOTHI HAJl YPOBHEM MODPS KOJUYECTBO SPUTPOIUTOB B KPOBU
YeJIOBEKa YBEJIUUYNBACTCS).

UTak, MOﬂVId)I/IKaLI,I/IOHHaﬂ N3MEHUYNBOCTb obecrneyrBaeT 06blYHO
I'IpVICI'IOCOGJ'IeHHOCTb OpraHn3mMoB K M3MEHAKLWNMCA YyCJIOBUAM Cpeabl.

Kak nccnegyior mogn¢puKaunoHHYI0 N3SMEHYNBOCTb?

Hns wuccienoBaHus 3aKOHOMEPHOCTEN MOAM(PUKAIMOHHON WN3MEHYM-
BoCTH (HOPMUPYIOT BBIGOPKY — OnpedeiéHHYyi0 COB0KYNHOCMb 006€KMos
uaU npudHaxos 0 Habniodenuil. I{ia MOCTOBEPHOCTH PE3yJbTATOB BbI-
0OpKa IOJIKHA COAEp:KaTh JaHHBIe He MeHee 25 mabiamomenuii. Ha ocHo-
BaHWM JAaHHBIX BBIOOPDKM CTPOAT BapHAIMOHHBIN PAX — nocaedogameliv-
HOCMb YUCJL08bLX NOKa3ameJsieil NnpossieHuil onpedenéHnoz0 NPu3HAKA,
pacnonoxcentuvlx 8 nopsadke so3pacmarnus uau yoviearus. OcobeHHOCTH

§ 39. iameHunBOCTb. Moan$UKaLMOHHAA N3MEHUBOCTb
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BapuaHTa — Kaxgplin pasmep
cemMsAH B pAay
Pa3mep cemMsAH, MM

10 1"

Pasmep cemsAH, Mm “n
YactoTta npusHaka -

/N
BapuauyuoHHasa Kpusas —

rpaduyeckoe BbipaxkeHue
XapaKkTepa 13MeHUYNBOCTM

/, \ npu3HaKa, oTpakaeT pa3max
o

YacToTa NnpusHaka
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Bapvauni 1 yactoTty
'\_ BCTPEYaeMOCTN BapuaHT
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BapuaHTbl npr3Haka

o

Wn. 107. BaprauuvoHHbIl pag 1 BapralMoOHHaa KprBas Nno Npu3HaKy pasmepa CeMsH TbiKBbl

BaApUAIMOHHOTO PAJa MOMKHO M300pas3uUTh B BUAE B8APUAUUOHHOI KPUBOIL.

ITOo 2paguueckoe 6vipaliceHue KOJLULECMBEHHbLX noxkazamesieilt U3mMeHuu-

socmu onpedenénnozo npudnakxa (unr. 107). Ilna XxapaKTepPUCTUKU NU3MEH-

YMBOCTU IIPU3HAKA BBIUMCJIAIOT €€ cpegHee 3HaueHwe (M) mo dopmyiie:

M=X(v-p)/n,rne M — cpeHee 3HAUEHVE TPU3HAKA; U — BAPUAHTA TPU3HAKA;

P — 4JacToTa BCTPEUaeMOCTU BapMaHTHI; 1 — obIllee KOJUUYEeCTBO BapuaHT.
IIpu ucciemoBaHWY MPU3HAKOB Yallle BCETO IMPOABIAIOTCS TaKUe CTATH-

CTHUYeCcKUe 3aKOHOMEDPHOCTH.

« PasnuuHvle npusHaKu umeiom pasHulil pasmax Hopmul peaxyuu. Hop-
Ma peakuuu — npedenavl MOOUPUKAYUOHHOU UMEHUUBOCMU NPUHAKA,
Komopuvle onpedensiomcsa zenomunom. I'paHUIBI HOPMBI peakIuu 00y-
CJIOBJIEHBI TE€HOTHUIIOM, HO IIPOSBJIeHNE NPU3HAKa B IIpeaesaxX HOPMBI
peakIuu M3MeHseTCs II0J BIUAHUEM YCJIOBUM Cpebl.

«  J[000il npusHaK Mmoxcem U3MeHAMbCA AU 8 ONPedeléHHbLX npedenax.
T'eHbl ompefiesiAIOT He TOTOBLIE IIPOSBIEHNS IIPU3HAKOB, a HOPMY peak-
UU IIpU3HaKa.

+  Boavwuncmaeo opzaHu3mMo8 umeiom 6apuanmul, 01u3Kue K cpedHemy
3HaueHu. OTo O0bACHIETCS TE€M, YTO COUETAHUE TOJBbKO O0JIAaTOIPUSIT-
HBIX WKW HEOJIarompUSATHLIX YCIOBUU CIAYUYAETCS PeIKo.

 Ha pasmax mMoOUPUKAYUOHHOU USMEHYUBOCTNU BAULIOM BHEULHUE U
8HYMpeHHUe ycaosus. UeM omHOpPOAHEe BHEIIHUE YCJIOBUS DPa3BUTUI
IaHHBIX 0co0eil, TeM B MeHbIINell CTeHeHU IIPOSIBIAETCA MOIU(MUKAIIN-
OHHAadA N3MEHUYUMBOCTh.

Tema 5. 3AKOHOMEPHOCTW HACJTEAOBAHWA NMPU3HAKOB

NTaK, 3aKkOHOMEPHOCTU MOANDUKALMOHHON N3MEHUYMBOCTU ABNAIOTCA
CTAaTUCTMYECKMMU, MOTOMY YTO MPOSBAATCA NPU NCCIeA0BaHNM MHOTVX
166 BApWaHT TOTO WJIM UHOTO MPU3HaKa.




OEATEJIbHOCTb
%‘9 ' JlaboparTopHoe uccneposanue
«A3YYEHUE UBMEHYNBOCTU Y PACTEHUU N XKUBOTHbIX»
IMean: GopMmupyeM wucciefoBaTeJIbCKIE YMEHUA OIPENeaATbh 3aKOHOMED-
HOCTHU MOAUMDUKAIMOHHON N3MEHUYNBOCTU, CTPOUTH BapHUaIlMOHHbBIN
PAL U BapUAIIUOHHYIO KPUBYIO.
O6opynoBaHue U MaTepPUAJbI: PAKOBUHBLI MOJLJIIOCKOB-CEPIEBUIOK, OOOHI
daconm, ceMmeHa THIKBBI U IP.
Xop pa6oTbi
1. Bribepure mpuUsHAK AJIA KUCCIEJOBAHUA U OIPEIEIUTE COBOKYIHOCTDH Ha-
0JII0IeHUI KOJIMUYECTBEHHOTO IPU3HAKA, TO €CTh BHIOOPKY.
2. OmnpepenuTe nuana3oH U3MEHUMBOCTY IIPU3HAKA, TO €CTh HOPMY PEaKI[UM.
3. OmpepgenuTe BapuaHTHl NMPU3HAKA M YaCTOTYy KalKJOoW M3 BapuaHT. Pe-
3yJIbTATHI 3AIIUIINTE B TAOJUILY U COCTABbTE BapPHAIMOHHBIN PAN.
4. TlocTpoiiTe BApMALIMOHHYIO0 KPHUBYIO.
5. Omnpenenute cpemHee 3HAUEeHNE IIPU3HAKA.
6. MHWror paboTsI.

«Bbvionorua + MeguuyunHa»

3arap — HOTeMHeHUe IIBeTa KOXKHU IIOJ JelcTBUEM
yAbTpadguroIeTOBOTO U3JIyUYEeHUd, B pe3yjbTaTe KOTOPO-
IO B HUKHUX CJIOAX SIUAEPMUCA KOXKYU OTKJAABIBAETCS
OIUrMeHT MeJaHUH. Kakoe IOJOKWTENIbHOE U OTPUIIA-
TeJIbHOE 3HaUeHHe [JIg OpraHu3Ma dYeJOoBeKa WMEIOT
yasTpaduoseropsie ayuu? J[oxaskure MomupUKaAIUOH-
HYI0 IPUPOJY M3MEeHUMBOCTHU 3arapa 4eJoBeKa.

A ﬂ OTHOLUEHUE
= Buionorua + Ctatucruka

Buosioru mpoBogsaAT MHOMKECTBO MCCIeI0BaHMil, YTOOBI II0-
HATH U OIEHUTH OTHOCUTEJbHBIN BKJAJ T€HOTUIIA U YCJIOBUI
cpeabl B M3MEHUMBOCTh Npu3HAKOB. OMHAKO YacTO IOABJIA-
eTCcsA eIl€ ONVH BayKHBIA MCTOYHUK M3MEHUYUBOCTH — CJIyYaii-
HOCTh, KOTOpas 00s3aTeJ/bHO MMEeeT MEeCTO Ha BCeX YPOBHSAX OpPTaHU3AINU
JKUSHU U YUYUTHIBAETCS B CTATHUCTUYECKOU o0paboTke mcciaemoBanuii. Ha
KOHKDPETHOM IIpUMepe 00'bACHUTE 3HAUEHME CIYYAWHOCTU AJs (hopMUpPOBa-
HUA TeHOTHNAa M (heHOTHUIIa OPraHU3MOB.

k‘; PE3YJIbTAT

OueHKa 3apaHuna ANA CaMOKOHTponsA

1. Yto Takoe HenocToAHCTBO? 2. KakoBO 3HauyeHue mameHumsocTu? 3. Yto Takoe
MoandrKaumoHHaa M3mMeHUMBoCTb? 4. MNpuBeanTte nprumepbl MOANGUKALMOHHON
1-6 | MU3MEHUMBOCTU NPU3HaKOB. 5. Ha30BNTe OCHOBHbIE 3aKOHOMEPHOCTY MoandrKaLu-
OHHOW M3MeHUMBOCTU. 6. Kakoll xapakTep MMeIoT 3aKOHOMEPHOCTU MoaudrKaLm-
OHHOW N3MEeHYNBOCTN?

7. HazoBute ¢popmbl nsmeHunBocTu. 8. Hasosute cBONCTBa MOANPUKALMOHHON M3-
MeHuMBOCTU. 9. Kak nccnepytot MogmerKaLmMoHHYI0 M3MEHUNBOCTb?

10. Ha npumepax goKaxuTe 3HauyeHre N3MEHUYNBOCTU B XKU3HELEATENbHOCTM Yeno-
BeKa.

10-12

§ 39. iameHunBOCTb. Moan$UKaLMOHHAA N3MEHUBOCTb
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Bcé 0o/mKHO usmeHAMbCs 0711 mozo, Ymobbl 8c€ ocmasnoce no-cmapomy.
. Jlamnedy3a

§ 40. KOMBUHALNOHHAA N MYTALLMOHHAA
M3MEHYUNBOCTb

OcHOBHbIe NOHATUA U Kntovesble TepMmuHbl: KOMBUHALMOHHAA U3MEH-
YUBOCTb. MYTALUMOHHAA USMEHYUBOCTDb. 3akoH romonormyeckmx
PAAOB HacNe[CTBEHHON N3MEHUYNBOCTHN.

BcnomHute! Y70 Takoe HacneacTBeHHaA N3MEHUYMBOCTL?

Mopymarire!

«Koz0a omxpvliu epobHUYY ezunemcko-
20 apaona Tymanxamona, mo npucymcmayio-
wux Ooavule 8360H08ANU He OpAzOUeHHOCMU, 4
OyKemux noJsesvlx 48emos, KomopuLil noa0X UL
ypsa-mo awnbauwas pyxa. Cpedu HUX MOMCHO ObLLO
Y3Hamov 8ACUNbKU, KOMOPble CUHEIOM HA NOALX MAK, KAK U Mblcayeaemus
Ha3a0. COXpaHas NOCMOAHCMB0 (OPM U NPUSHAKOE, HU 00HA HUBAS cucme-
Ma He nosmopsem c801 npedulecmeeHHUYY: MaK 8 cogepuleHcmae coeduHu-
aa npupoda HAcAe0CMBEHHOCMb U USMEHUUBOCTbY .
A xaxoBo 3HaueHme (HopM HacCJIEeACTBEHHON M3MEHUYUBOCTH?

-?ﬂ COMEPKAHVE
“._1 KakoBo 3HaueHune KOMOMNHALVNOHHOI N3MeHYnBoCcTN?

KOMBUHAIIMOHHAA MWU3MEHYUBOCTH - smo ¢opma Hacred-
CMBEeHHOll U3MeHYUBOCMU, 803HUKaWas O0iazodaps nepepacnpedeneHuio
2eHemuYecKoz0 mamepuania y nomomkos. Ilpu KoMOMHAIIMOHHON W3MeEH-
YMBOCTHU HACJEIYIOTCA HOBBbI€ COUETAHUSA IeHOB, a caMU TI'eHbl He H3Me-
Hs[oTcda. Biaarogaps KOMOMHAIIMOHHON M3MEHUYMBOCTHU TaKJyKe peasin3yeTcs
MEeXaHU3M «O00e3BPEeKMBAHUA» (DEeHOTUIMYECKOTO ITIPOABJIEHUA MYyTalui
MyTEéM IIePEeBOJia UX B TETEPO3UTOTHOE COCTOSHUE.

IIprunHOil BOSHNKHOBEHUA TIPOSABICHUN KOMOMHATIMOHHON N3MEeHUYNBO-
CTHU SBJAIOTCS peKomOuHayuu (OT jaT. re — npedUKC, YKa3bIBAIOIUN Ha
IOBTOPHOE melicTBue, combinatio — coueramme) — IepepacuperesieHue re-
HeTUYECKOro MaTepuaja. ITO YHUBEPCAJIbHBINA OMOJOTUUECKUI MeXaHu3M,
CBOUCTBEHHBIA BCEM JKHUBBLIM CyIIecTBaM. PeKoMOMHaIUA y 35yYKapUOTOB
MIPOUCXOIUT IIPHU II0JIOBOM PasMHOKEHUMU, y MMPOKAPHUOTOB — Garomaps Io-
JIOBBIM IIpoIleccaM (Hampumep, KOH'BIOTAIIUN).

WcTouHnKkaMyu KOMOMHAIIMOHHON M3MEHUYMBOCTH SBJIAIOTCH:

* KPOCCHHTOBep — OOMEH y4YacTKaMH! T'OMOJIOTMUYHBIX XPOMOCOM, IIPOMC-

XOOAIUI BO BPEMs Meo3a;

*  HEe3aBUCHMOE PACXOKIEHNE MOMOJIOTHYHBIX XPOMOCOM BO BpeMA Meiio3a;
* cayuaiiHOe CIUAHWE raMeT P! OILJIOJOTBOPEHUH.

Bnaromaps He3aBUCUMOMY ¥ OZHOBPEMEHHOMY OCYIIIECTBJIECHUIO JTHUX

IIPOITECCOB BO3BHUKAET 0O0JIBIIIOEe Pa3HOOOpas3ue TeHOTHUIIOB.

Utak, KOM6VIHaLI,I/IOHHaFI N3MEHYUNBOCTb CI'IOCO6CTByeT HacdnenCcTtBeHHOMY
pa3Hoo6pa3|/||o OpraHnM3mMoB, ABNAKLWeMYyCA OCHOBOW A/1A BblBEAEHNA HOBbIX
nopoa n CoptoB B CeJiEKUN N NCTOPUYECKOTO pa3BuUTUA >KNBOWN npupoabl.



KakoBbl cBONCTBa 1 3HaYe€HMEe MyTaLOHHON N3MeH4YNBOCTI?
MYTAIIUOHHASA HU3MEHYMH-
BOCTDH — amo ¢opma nHacaedcmaer-
HOUl U3MEHUUBOCMU, CBA3AHHASL C
UBMEHEeHUAMU 2eHOMUNA 6 pe3YyJib-
mame wmymayuii. 9Ty UIMeHYU-
BOCTb OOYCJIOBJIMBAIOT U3MEHEHUA
reHotuna ocobeil Ha ypoBHe Te€HOB,
XPOMOCOM U KOJHUYECTBA XPOMOCOM,
IMO9TOMY €€ OTHOCAT K TeHOTUIIU-
yecKoll. BO3HWKAIOT MyTanumoHHBIE
M3MEeHEHU 0] AeficTBIeM BHYTPEH-
HUX 1 BHEHIHUX (PaKTOPOB.
O0IIMH CBOMCTBAMU MYTaI[MOH-
HOM M3MEHUUBOCTHU ABJIAIOTCS:
* ycmoiuwueocmsb (MyTauy He HC-
Ye3aioT B TeUeHUe JKU3HU 0c0o0m);

* unOusudyanvHocmd (MyTaIVOH- Vn. 108. MyTauum ugeta rnas
Hble U3MEHEeHUSA IIPOABJIAIOTCA Y y apo3odunbl: 1 — KpacHble rnasa gMKoro
OTHOEeJbHBIX Ocoﬁeﬁ); ™na; 2 — MyTalunAa PO30BbIX rnas;

3 - myTauua 6enbix rnas; 4 — mytauus

- HeHanpaeleHHoCcmbs (O,Z[I/IH 1 TOT
KpaCHOTO4YEeUHbIX a3

Ke (aKTOp MOIKEeT CII0OCOOCTBO-
BaTh IIOABJICHUIO PA3JIMYHBIX MYTaIlMOHHBIX HGMGHGHHﬁ);

* Heonpedenénnocmd (HeNb3A IPENCKA3aTh IOSABIEHUWE MYTAIlUU IIOJ
IEeMCTBUEM TOTO MJIU WHOTO (paxTOopa);

*  He3asucumocmd (IPOABIEHUE MyTalluii B ()eHOTUIIE HE 3aBUCHUT OT
CUJIBI MJIN IPOAOJIKUTENILHOCTH AelicTBUA (paKTopa);

"  He umerm NPUcCnocodumenbHozo xapaxmepa (MyTalMOHHbIE N3MeHe-
HUA B 6OJIBH_II/IHCTBe cJIydyaeB ABJAIOTCA BPEJHBIMU, HeﬁTpaHLHBIMI/I "u
IasKe JeTaJbHLIMU, TO €CTh CMEPTEJbHBIMHU AJISI OPTaHU3MOB).
MyranuonHuble U3MeHEeHUs TeHOTHUIA BeAyT K IOABJICHUIO IPU3HAKOB,

KOTOpBIE MOTYT MMeTh pasHoe 3HaueHUe. BOJBIITMHCTBO MYTaIlUi, IIPOSIB-

JIAIOIIUXCA Y OPTaHU3MOB, BPEIHOT'O0 XapaKTepa, HOCKOJbKY CHUKAIOT IIPHU-

CIIOCO0JIEHHOCTh K yeJaoBUAM cpenbl. Tak, y Apo30duy MOTYT HMOABIATHCA

KOPOTKME KPBLIbs, ¥ UejioBeKa — remouiaus. Cpequ IpOABIEHUN MyTa-

IIHOHHOﬁ N3MEeHYBOCTU 6BIBaIOT n HeﬁTpaJIBHLIe IIPOABJICHUA IIPU3HAKOB,

KOTOpPbIE He BJIUAIOT HA MPUCIOCOOJEHHOCTD, HO IPU OIPEHeJEHHBIX U3Me-

HEHHUAX Cpenbl 061/ITaHI/Iﬁ MOT'YT OKa3aThCA IIOJI€E3HBIMMU. HpnmepaMI/I TaKUXx

W3MEHEHUI ABJIAIOTCA MOSBJIEHNE TPEX WJIMN IIATH JIEIEeCTKOB Yy CHUPEHH,

pasauyHBIN 1BeT TJyas y Aapo3oduasr (uza. 108). MyranmoHHBIE M3MeHe-

HUA MOT'YT MMETh U aJalITUBHOE 3HaUYeHue, OﬁeCHe‘{I/IBaH HpI/ICIIOCO6JIeHI/Ie

K ycaoBuAM cpefbl. Ho B mesoM B JKMBOU HPUPOJE MYTallUU SBJISAIOTCS

WCTOYHUKOM IOABJIEHUA HOBBIX IIPU3HAKOB, MCTOUHHUKOM TeHETHYECKOTO

pasHoo0pas3us, UTO SABJIAETCA YCIOBUEM HMCTOPUUYECKOTO PAa3BUTHUA JKU3HU.

§ 40. KOMGMHALMOHHAA N MyTaLMOHHAA U3MEHUMBOCTb

UTak, MyTalUMOHHaA U3MEHYNBOCTb CBA3aHa C U3SMEHEHNEM reHOTUNa
n CI'IOC06CTByeT NoABJIEHNIO HOBbIX MPU3HAKOB, KOTOPbIE MOIyT UMETb

BpeaHoe, HeNTPasibHOE U afanTUBHOE 3HaYeHMe. 169
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B 4ém cyTb 3aKOHa romonornyecKux pAaoB HacNeaCTBeHHON N3MeHYNBOCTI?

Wccnenys HaceICTBEHHYIO M3MEHUMBOCTH NMPU3HAKOB PA3JUYHBIX CO-
PTOB KYJbTYPHBIX PAaCTeHUH 1 OJIU3KMUX K HUM TUKUX BUIOB, H. H. Basunos
OOHAPYKIJI MHOT'O OOIIMX HACJIEICTBEHHBIX M3MEHEHNH. OTO MO3BOJIUIO €My
copmysupoBarh B 1920 r. 3aK0H roMOJIOTHYECKUX PAIOB B HACIENCTBEHHOI
u3MeHUnBOCTU (3aK0H Basu.sosa): reHeTHUECKN OJIU3KNE BUIBI M POIbI Xa-
PaKTEePU3YIOTCA CXOMHBIMHU PSIaMH HACJIEICTBEHHON N3MEHUYHBOCTHU C TAKOM
MPaBUJIBHOCTHIO, UTO U3YYUB P (popM B mpeaesiax OJHOTO BHIA WU Poaa,
MOJKHO IPEINOJOKUATH HAIM4Yue (POPM ¢ IOTOOHBIMH COYETAHMAMM IPU3HA-
KOB B TIpefesax O0JM3KUX BHIOB MU POIOB.

IIpumephbl, WJITIOCTPUPYIONHE JTY 3aKOHOMED-
HOCTB: § NUICHUUbL, A4LMEHA U 08CA CAYUamcs 6eavlil,
KPAcCHbLIL U YEPHbLIL YBem KOJOCA; Y 31AK08bLX U36eCM-
Hbl opMbL ¢ OJAUHHBLMU U KOPOMKUMU OCmMAMU U Op.
H. 1. BaBunoB ykKasbIBaj, UTO T'OMOJIOTMYHEIE PSIBI o
YacTO BBIXOAAT 3a TPEAesbl POIOB W JaKe CeMeICTB.
KopoTkomajocTs oTMeueHa y IpPeACTaBUTENeH MHOTHX
PAIOB MJIEKOMUTAIONINX: ¥ KPYIIHOTO POTATOTO CKOTA,
OBeIl, co0aK, uesoBeKa. Annouuusm (ot Jat. albus — Oe-
JIBIH) HAOJIOZAETCSA ¥ BCEX KJIACCOB IIO3BOHOUHBIX K-
BOTHBIX (1 HE TOJBKO CPeIU II03BOHOUHBIX) (u.n. 110).

s ceJerIny 3aKOH TOMOJOTHUYECKUX PANOB IIO-
3BOJIIeT IpeABUIETh MYTaIllH, KOTOpble MOXKHO [k
HUCIIOJNB30BaTh [JIA CO3JaHMWs HOBBIX (Gopm. Tax,
OLLIM TpEeJBUAEHBI TPU3HAKU O3UMON (OPMBI
TBEPAOH TIEHUIbI, 0€30CTHOCTL Y MATKOI, TBED-
IO MOIMEeHUIILI WM STUMEHS, T'OJIbie 3€épHa y IIIeHU-
Iobl, AYMEHA, OBCA.

s MeguIInHCKON TeHeTUKY 3aKOH T'OMOJIOTH-
YEeCKHUX PAOOB obJierdaer IONCKU HacCJIeACTBEeHHBIX Nn. 110. AnbOUHN3M
OTKJIOHeHUI. Bopocs! jieueHnss 1 mpoPUIaKTUKA cpeay MOSIIOCKOB
HACJIeICTBeHHLIX 3a00JIeBaHUII HEJIb3s PEIUTh 6e3
HCcJIeqOoBaHMA Ha JKMBOTHBIX C HaCJIeOCTBEHHBIMYM aHOMAJIUAMMU, 1'[0/106HBI-
MU TeM, KOTOpble HabJiogaioTcd y uejgoBeka. Tak, y cobak HaOaogaeTcs
reMOUINSA, aJTbOMHU3M 3aPETUCTPUPOBAH Y MHOTUX BUOB I'PBIBYHOB, KO-
ek, cobak u nTuil. HemocTaTku CTPOeHUA JIUIA YEJIOBEeKa, TOMOJOTHYHEIE
«3adguYbeil rybe» 1M «BOJUBEH MACTH», HAOJIIOZAIOTCS B JIMIIEBOM OTHAEJe ue-
pema MbIIIH, cobaK, CBUHE.

Hns cucrematukm 3aKoH BaBuiioBa IO3BOJIAET HAXOMUTH €IIE€ HE OT-
KPBITEIE (QOPMBI U JOTOJIHATH ECTECTBEHHYIO CUCTEMY OPTaHNYeCKOT0 MUPA.

-
Mn. 109. H. N. BaBu-
noB (1887-1943)

MTaK, 3aKOH roMonornyeckmx pAnoB HacneaCcTBEHHOW M3MEHUYMBOCTU UMEET
3HavyeHune anAa cenekuynn, reHeTnkn, CucteMmaTuku.

@ AEATEJIbHOCTb
X// 3apaHue Ha conocTaBneHne

C momorrbio Tabauibl « CpaBHUTENIbHAS XapaKTepPUCTUKA MOIU(pUKAIH-
OHHOII ¥ MYTAIlMOHHONW M3MEHUYMBOCTH» BBHIIIOJHUTE CPABHUTEIbHBIN aHa-
au3. ChopMyaupyiiTe BLIBOL O CXOACTBE U PA3IUUYNIAX MOSUPUKAIIMOHHOM
¥ MYTAIlMOHHOU M3MEHUYNBOCTHU.



N3meHumnBOCTD
MpusHak mopuduka- | MyTaLumnoH-
LMOHHaA HaA

MNepepatoTca nu cnegyiowemy NoKoneHmo?

Kakow xapakTep coxpaHeHua nocne nossneHna?

KakoWi xapakTtep nposaBneHnsa cpegmn ocobein smaa?

Kakoli xapakTtep nposAsneHnsa oTHocuTenbHo dakTopa?
Kakon xapakTep no npeackasyemocTy NPoABAeHWIA?
3aBuCUT N NPOABNEHUE OT CUJTbl U NPOJOSIKNTENBHOCTN
pencrena gakropa?

KakoB xapaKkTep npoABneHni Mo 3HaYeHWIo ANA opraHn3ma?

Bvionorua + (DpaseonorusMbl

«Besasg BopoHa» — 3TO BBIpAKEHUE YIOTPeODJIs-
eTcdA IJIsl XapaKTePUCTUKY YeJIOBeKa, OTINYAIOIIero-
Cda OT APYrmX CBOUMM IIOBEJEHMNEM, BHEIIITHNM BHIOOM.
®dpaseosioru3My MOUTH [Be ThICAYU JieT. Ero aBTop — B
IpeBHepuMCKUHE 10T IOBeHaA), KOTOPBIA mHmcAai: | g,‘ i ‘f 3
«Cyodvba daém yapcmea pabam, docmasgasem nJjieH- o ‘b i
Hotm mpuymor. Ho cuacmaueey marxoil pexce Genoii 60poHbL Obieaems.
KakoBa mpuunHa aap0UHU3MA, UTO CIyUaeTCsA He TOJHKO cpeiu BOpoH?

p ﬁ! OTHOLUEHVE

7 Buonorua + UckyccTtBo

Huxxono Ilazanunu (1782-1840) - wuranbas-
CKMIi CKpHUIad, KOMIIO3uTOp u rurapuct. OmxHa wus
caMbIX IPKUX JUYHOCTEH MY3BIKaJbHOI nctopuu X VIII-
XIX BB. Ero BuUpTyo3HOE HCIOJHEHNE MY3bIKAJbHBIX
nmpousBelieHUN cTaso JereHnoii. IleHoil upesBbIUaiHOIO
ycmexa CKpunada ObLia MyTamus, OO0yCJIOBJIMBAIOIIAA
KpoMe JDPYTruX NPUBHAKOB HEBEPOATHYIO TapAYHOCTL U
JJINHHBIE «IIay4YbW» HanbIbl (apaxnodaxmunus). IIpo-
cIayInaiTe OMHO M3 WM3BECTHBHIX NPOM3BEAEHUI KOMIO3UTOpa (HAIpUMeED,
«Kampuc Ne 24, JIss MUHOP» ) U OTIUIIINTE CBOM YyBCcTBa. IloATOTOBHTE COOO-
meHue o cuagpome Mapdana, Koropsrii 6611 v H. Ilaranummn.

.~ ! PE3Y/IbTAT

OueHka 3agaHuna gna CamOKOHTpPONA

1. Y10 Takoe KOMOWHALMOHHAA N3MeHUYMBOCTb? 2. Ha3oBUTE NCTOUHNKM KOMOBUHA-
LMOHHOM n3meHunBocTn? 3. Y10 Takoe MyTaLMOHHaA n3meHUMBoCTb? 4. MNpusegute
1-6 | npyMepbl MyTaLUOHHOW N3MeHUYMBOCTW. 5. KTo chopmynrpoBan 3akoH romonoruye-
CKNX pAJOB HacnefCTBEHHON M3mMeHUYnBoCcTn? 6. MNprBeguTe nprMepbl, NOATBEPX-
JatoLme 3aKOH roMONorMyYeckmx pALoB HacneCTBEHHON N3MEHYMBOCTU.

7. KakoBO 3HauyeHne KOMOMHALUMOHHOWN n3mMeHunBocTn? 8. KakoBbl CBONCTBA U 3Ha-
7-9 | yeHue MyTaLMOHHON N3MeHUMBOCTM? 9. B uém CyTb 3aKOHa rOMOSTIOrMYeCKUX PAAOB
HacnefCTBEHHON N3MEHYMBOCTI?

§ 40. KOMGMHALMOHHAA N MyTaLMOHHAA U3MEHUMBOCTb

10-12 | 10. CpaBHWTE MOAUDUKALIMOHHYIO U MYTaLMOHHYIO N3MEHUMBOCTD.

7
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Omnia mutantur (Bcé usmeHsaemcs)
JlamuHckasa nociosuuya

§41. MYTALUUWN. MYTATEHE3

OcHOBHble NOHATUA N KouyeBble TepMuHbl: MyTalnoHHaA Teopus.
MYTALUUWUN. MyTareHbl.
Bcnomumte! Y10 Takoe MyTauUMOHHaA U3MEHUMBOCTb?

Mopymarire!

«H 38ecmno 6onee 25000 copmos po3. Cpedu
HUX — ¢ JenecmKamu 3esléH020 ulU 4épHO20 yeema,
C OueHb OOALWUMU U OYeHb MAJLEHbKUMU UY6emn-
Kamu, Koniodue u 6e3 wunog. Ecmv O0axce maxue,
umo naxuym 26030UKOl, 2UAUUHMOM, BAHUJBIO...
Ho 6cé amo posbt». UTo BHI3BIBaeT MOSBJIeHUE IIPU-
3HAKOB, KOTOPBIE 3aKPEIJIAINCEH B CeJeKIUY po3?

N
* . COAEPXAHUE

" KakoBo HayuHOe 3HaueHNe MyTaLNOHHOII Teopumn?
MyraunuoHHas Teopus — pasden zeHeMUKU, U3YLAOWUL NPUYUHDBL,

pa3noobpasue u 3navenue mymayuii. OCHOBHBIE TIOJOKEHUA TEOPUU MY-

Tanuil ObLIN cHOPMYJIMPOBAHBI FOJUIAHACKUM OoTaHUKOM I'yro me ®@pusom

(1848 —-1935). PasBuTue Teopuu CBSI3aHO C HCCIAECIOBAHUAMHU TaKUX yUe-

HBIX, Kak I'. Mesanep, B. Caxapos, C. I'epiierson u ap. OcHOBOII cCOBpeMeH-

HOW MYTAIMOHHOW TEOPUM SBJIAIOTCA CJIENYIOIIVE ITOJOKEHUS.

* CrmocoOGHOCTH K MyTalluaM — YHUBEPCATBLHOE CBOMCTBO BCEX OPTaHU3MOB.

*» MyTamnuu BOBHUKAIOT BHE3AIHO, CKAUKOO0PA3HO 1 IPOABIAIOTCA B BUIE
IPU3HAKOB.

* Myranuu ABJAAIOTCSA HACJIEACTBEHHBIMU UM IIePEJAIOTCA TOKOJEHUAM,
€CJIN He BBI3bBIBAIOT CTEPUJIBHOCTH MNJIN ruben OpPraHu3MOB.

*  OpmHu ¥ Te JKe MyTallii MOTYT IIPOSABIATLCS IIOBTOPHO M HEOTHOKPATHO.

* Myramnuu npoABJIAIOTCA IIO-PA3HOMY M MOTYT OBITH T'€HHBIMH, XPOMO-
COMHBIMU U T€HOMHBIMHU, JOMUHAHTHBIMY U PEIIECCUBHBIMU, COMATHUe-
CKVMMHU U TeHEPATUBHBIMU.

*» Myramnuu He HaIpaBJIeHBI Ha qelicTBre (DAKTOPOB U MOTYT OBITH I10JIE3-
HBIMHW, BPEOIHBIMU WNJIN HeﬁTpaJIBHbIMH IJId OPraHu3MOB.

* MyTamuu MOTYT OBITH CIIOHTAHHBIMU ¥ WHAYIUPOBAaHHbBIMU. MHIYyIH-
POBaHHBIE MyTalllii BbI3BAHBI ,Z[efICTBI/IeM Ha OpPpraHmM3M MYTareHoB.
CoBpeMeHHas MyTalMOHHAS TEOPUsS MMeeT BasKHOe 3HaUeHUe AJIA ce-

JIEKIINM, HBOJIOMUOHHON OMOJOrMM, MeAUIIMHBI, MUKPOOMOJIOrMYEecKOoi

TTPOMBIIIJIEHHOCTH, CEJILCKOTO X03sMCTBA U JIp.

UTak, MyTaLUMNOHHaA TeOPUA ABNAETCA BaKHbIM pa3fesiom COBpeMEHHOVI
reHeTUnKNn.

KakoBbl BuAbl 1 nocneacTBuA myrtaumn?

MYTAIIUM (ot sar. mutation — usMeHeHUe) — Yycmoilluusvle U3meHe-
HUs zeHemuueck0z0 annapama, 603HUKAWUUe 8HE3ANHO U Bbl3bléarouiee
U3MEHeHUS mex ULU UHbLX HacJedCMmEeHHbLX NPUu3Hakros opzanusma. Ilo
XapakTepy HAacJe[CTBEHHBLIX M3MEHEHWI IeHeTHUYeCKOTro almmapara pasiiu-



Yal0T I'eHHBIE, XPOMOCOMHBIE M T€HOMHLIE MY-
TaIlUH.

I'ennvie mymayuu — usmeHenHus omodenv-
HbLX 2eHO08, B6bl3BAHHbLLE HAPYUIEHUeM NnocJie-
dosamenvHOCMU HYKJIEOMUODO8 6 MOJEKYLAX
HYKJIeuHo8vlx Kucaom. HapymieHus B CTPYKTY-
pe IHK npuBomAT K MyTanmusaM JIWIIL €CJIU He
MIPOUCXOAUT pemapaiius. ['eHHas MyTanus Ka-
caeTcsd, KaK IIPaBUJIO, TOJLKO OJHOTO IIPU3HAKA
WIX MIPU3HAKOB, OMpPEIeNsAeMbIX OJHUM T'€HOM.
lemnble MyTanmuu MOTYT OBITH JOMUHAHTHBI-
Mu (HaAmpuMep, MeJAaHM3M y JEOIap[0B, YKOPOUEHHBLIM XBOCT Yy KOIIEK
(un. 111), monuaakTUINS ¥ YeJIOBEKA) U PeIleCCUBHLIMY (HallpuMep, ajabou-
HI3M Y MIO3BOHOUYHBIX KMBOTHBIX, (DeHUIKETOHYPUS V UeJI0BeKa). SHAUCHUe
TeHHBIX MYTAIlMi 3aKJI0UYaeTCA B TOM, UTO OHU COCTABJSAIOT OOJBIITMHCTBO
MyTaIui, ¢ KOTOPLIMY CBs3aHAa HBOJIIONNA OPTaHUUECKOr'0 MUPA.

XpomocomHvie mymayuu — uU3mMeHeHUsl, 603HUKAUUE 6 pe3yavmame
nepecmpoiiku xpomocom. OHU BO3ZHUKAIOT BCJEICTBHE PasphbiBa XPOMOCOM
c obpaszoBaunmeM (hparMeHTOB, KOTOPLIEe 3aTeM 00benauHATCsI. OHU MOTYT
MPOABIATLCA KaK BHYTPHU OIHOM XPOMOCOMBI, TaK U MEXKAY XPOMOCOMaA-
Mu. XPOMOCOMHBIE ITePECTPOMKY, KaK IMPABUJIO, IPUBOAAT K HAPYIIEHUAM
MHOJKECTBa MMPU3HAKOB U BBLI3BIBAIOT OTKJIOHEHWS, COKpAIAoIie KU3Hb
UM HeCOBMECTHMbIe ¢ Helo. IIpruMepoM XpOMOCOMHBIX MYTAIU SBJISETCS
CUHIPOM «KpHMKa KOIIKU» udegoBeka (46,5—), mpu KoTopoM Habamomaercsd
moTeps (pparMeHTa B IATOH Iape XPOMOCOM.

T'enomuvie mymayuu — 3mo Mymayuu, cés-
3aHHbIE C U3MEHeHUeM Koauiecmaea HaOOpos
xpomocom. OCHOBHBIE BUABI: yBeJIWUEHUE KOJIU-
YyecTBA XPOMOCOMHEBIX HA0OpPOB (noaunnoudus),
yMeHbITIeHWe KOJIMUeCTBA XPOMOCOMHBIX Habo-
pOB, UBMEHEHNe YKCJIa XPOMOCOM OTAEeIbHBIX Iap
(aneynnoudus). 'eHOMHBIe MyTaIluu B IIPUPOJe
ABJIAIOTCA OTHUM U3 MEXaHU3MOB BHL000pasoBa- /N 112. Tpunnonansiit copt
HuA. ['eHOMHBIE MYTaIlMM MCIOJB3YIOT AJA CO3- GeccemAHHbIx ap6y3os
JaHWsA TMOJUILIONAHBIX COPTOB, OTJHYAIOIINXCA YBEJINUYCHHBIMA PasMepaMu
KJIETOK U OPTraHM3MOB, BBICOKOM ypo:kaiiHocTbio (us. 112). I'emoMHBIE MY-
TAIlMKA YACTO HAPYIIAIOT MeH03 M BOCIPOM3BEEHNEe, BLI3LIBAIOT OecILIonue,
HacJIe[CTBEHHbIE 00JE3HM, CHMKAIOT KM3HECIIOCOOHOCTH opranuamMoB. IIpu-
MepOoM TaKoTo 3aboJieBaHuA ABJIsgeTcA cuHApoM [layHa y uenoBeka (47, 21+).

Wn. 111. TfenHaa myTauma
KOPOTKOXBOCTOCTU B KOLUKM
nopogabl 606Teln

WUtak, no XapaKTepy HacneaCTBeHHbIX VM3MEHEHUN FEHETNYECKOrO arnnapara
Pa3nnyaloT reHHble, XPOMOCOMHbIE N TEHOMHbIE MyTaLnn.

KakoBbl npu4nHbI MyTayuin?

B zaBumcumocTu oT IIPUYNH HAaCJIeOICTBEHHBIX M3MeHeHU MyTanumn
JEeJAT Ha CIOHTAHHBIE M WHAYIUDPOBaHHBIe. CnonmarnHbvle (npupolHvie)
Mymayuu — 9TO MyTaIlu¥, BOSHUKAIOINE B E€CTECTBEHHBLIX YCJIOBUAX, a
undyyuposartvle (UCKYCCMEEHHble) MYMAYUU BOSHUKAIOT B HUCKYCCTBEH-
HBIX YCJIOBUAX IIOJ HAIIPABJIEHHBIM BO3JEHCTBHEM MYTareHHBIX (DaKTODOB.

§ 41. MyTtaunn. MyTtareHes
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MyTareHsl — paKmopbst, vi3vieawwue mymayuu. Ilo TpouCXOXKIEHNIO MY-
TareHbl ABJAIOTCSA QU3NYECKUMU, XMUMIUUYECKUMU U OMOIOTMYECKUIMU.

Cpenu ¢usmuecKkux MyTareHOB HaumOoOJbIllee 3HAUEHVE NMeeT MOHU3U-
pyioiiee usnaydeHUe (PEHTTEHOBCKOE, YJILTPA(dUOJIETOBOE, TIaMMAa-JIy4m).
IIponuKkas B KJETKH, JYUYU BBLIOMBAIOT BJEKTPOHBI M3 BHEITHEH 000J10Y-
KU aTOMOB WMJIU MOJIEKYJI, BCJIEICTBUE Uero BO3SHUKAIOT OTPUIATEILHO 3a-
PSUKEHHBIE YaCTHILI WJINW BBICOKOAKTHBHBIE CBOOOAHBIE paaukaibl. OHU
HapyIIaoT CTPYKTYPY 0eJKOB, BhI3bIBaioT pa3phiBbl JIHK, nmoasiaenue xpo-
MOCOMHBIX M T€HHBIX MyTanuii. K ¢pusmueckum MmyTareHaM OTHOCATCS TaK-
sxe (hOTOHEI CBeTa, MOBBLIMIEHHAA TeMIlepaTypa u T. II.

XuMuyecKkne MyTareHbl OBLIM OTKPBITHI
mocyie GU3NYECKUX. SHAUUTEJNbHBIA BKJAJ
B WX WU3YyYEeHWE clejaja YKPamHCKas IIKO-
Jla TeHETHKOB, BO3IJaBjigeMasd aKaJeMUKOM
C.M. I'epwensonom. HblHe m3BecTHO HeMaso
XUMHUYECKUX MYyTareHoB. JTO IEPOKCHUZ BOJO-
poza, a3oTHaAdA KHUCJI0Ta, (hopMabIerus, XJI0po-
dbopm, 6enzonuper. K xumuyeckuM mMyTareHam

OTHOCAT TaKXe IeCTUuIuAbl, HeKOTOpLIe JeKap- Mn. 113. C. M. TeplieH3oH
CTBEeHHBIE IpenapaTrhl (aHTUOMOTHUKM, XuHHH), (1906-1998) OTKpbIN MyTareH-
TAMXKEIbIe MeTaJIbl, HEKOTOpble MUIIEeBbie I0- Hoe peicteme IHK

0aBru. K omacHBIM XMMUYECKUM MyTareHaM OTHECEHBI ac0ecT U JUOKCUHEI,
oOpasymoImuecsa B pe3yJbTaTe TEPMUYECKOUN IepepabOTKM OPraHuYecKOoro
CBIPbA. XMMUUYECKUEe MYTareHbl CIIOCOOHBI BBIBBLIBATH MYTAI[UU BCEX THUIIOB,
U UX MEXaHUBM JeHCTBUA MOA00eH BIUAHUIO O0JTyUEeHUA.

K 6uoornuecKkuM MyTareHaM OTHOCSATCS BUDPYCHI, TOKCUHBI TPUOOB-TIa-
Pa3uTOB, ATOBUTHIX PACTEHUN M YKUBOTHBIX. Tak, B KJIETKAX, IOPAKEHHBIX
BUpPyCcaMu, MYyTaluy HAOJIOJAI0T 3HAUMTEJIHBHO dYalle, YeM B 3J0POBBIX.
Bupychsl MOTYT IIepeHOCUTh OMpPeAeiEHHOe KOJUUECTBO COOCTBEHHOU TemHe-
TUYEeCKOH WHMOpMAIMKM B TEHOTHUIl KJETKH-X03AuHa. CUMTaioT, UTO 3THU
IPoIlecChl UTPAIU BAKHYIO POJIb B 9BOJIOIUU IPOKAPUOTOB.

JKuBble opraHmM3Mbl MMEIOT OMOJIOTHYECKHE AHTUMYTAIIMOHHBLIE Me-
XaHU3MEBI, HAIpaBJIE€HHBIE HA B3aIUTy TI'eHEeTHYeCKON uHMOpMAIUU OT
myTanuii. Jro: a) penapanusa (yzajeHue IpM ydacTuu (PepMeHTOB U3 MO-
nekyasl [JHK u3MeHEHHBIX y4YacTKOB); 0) BBIPOKIEHUE TeHEeTHYEeCKOTO
KOZla; B) amomnTo3 (3amporpaMMUpPOBaHHAs rmOejb COMATUYECKUX KJIETOK,
HaOaofaeMad B clyuae OKOHUAHUA CPOKA JKUBHU KJETKU WJIN PABIUYHBIX
3a0oJsieBaHUi ¥ He MOMYCKAIOIIAA AeJeHUA MYTAHTHBIX KJIETOK); T') IIOBTO-
pPSAEMOCTh MHOTUX T€HOB B TeHOME.

WTaK, NpUYMHON CNOHTaHHbIX MyTaLMIA ABNATCA NPUPOAHbIE YCNOBMUSA
(pagmaumnoHHbIn GoH 3emnu, ynbTpaduoeToBbIE YU CONHEYHOrO CBETA), a
WHAYLMPOBaHHbIX — GU3NYECKUE, XUMUYECKE U BUONOrNYecKne MyTareHsi.

Q, BEATEJIbHOCTb

W' MpakTnyeckoe ynpakHeHue «Mpumepbl myTauuin n mognduKaumin»

OnpenenuTe, Kakue M3 HA3BAHHBIX M3MEHEHUI ABJISETCA MYTAIlUAMU
(A), a kaxue — mogupuranuamu (B): a) paxut y desoBeka; 6) usaMeHeHUE



opMBI JIKCTA Y CTPEJIOJUCTA BCJIEICTBUE
TIOTPYKEeHUsS B BOAY; B) PeAyIIMPOBaHHBIE
KPBLIbSA V MAPO30(GUJIBI; T) TOBBHIIIEHUE
KOJIMUECTBA SPUTPOIMTOB B KPOBU UEJNIOBEKA B BHICOKOTODPHBIX YCJIOBUAX;
I) TOJUILIONANA Yy KYKYPY3bI; €) pasjauduHas OKpacKa IIBETKOB y KHUTaii-
CKOIl TPUMYJIBI TPU Pa3AUYHBLIX TeMIIepaTypax; e) aJlbOMHU3M TUTPOB;
JK) M3MeHeHNe OKPACKU IIepCTH y 3alilla-pycaka Ha 3UMY; C) JaJbTOHU3M
yeJioBeKa; m) cuaapoM MapdaHa; u) 3arap yeJoBeKa.

A. Mytauyum | b. Moaudukauun

3agaHvie Ha MpUMeHeHe 3HaHU

Ha wmamiocTpanmmy moKasaHBI My- 1 2
Taly OKPAaCKM IIePCTH Yy MBIIIU JO- { - )
} -‘ﬂ-—

MainHed: 1 — cepas oKpacKa IHUKOTO -t

3 B
TUIIA MBIIK; 2 — MyTaHTHas ¢opma m
c Oesoii OKpackKoii; 3 — MyTaHTHas i Q—*
dopMa ¢ KENITOH OKpackoil; 4 — mMy- > < _
TaHTHad (opMa ¢ YEPHOU OKPACKOI; "_ %—/

5 — myTanTHas ¢opMa ¢ KOPUYHEBOI

OKpackoii; 6 — MmyTaHTHad hopMa C TOUeUHOII OKpacKoii. KakoBo 3HaueHue
MyTaIUi AJA MBIIIY JOMAIITHEe! B YACTHOCTH W JKHBOI MPUPOIBI B IEJIOM?

A ﬁ! OTHOLUEHUE
a—‘g Buonorusa + 3popoBbe
IIpumenuTe 3HaHUSA W OOOCHYIHTE MephI IO HNPOPUIAKTHKE MYTaIlWi.
BrickakuTe MHEHUE OTHOCUTENLHO BIUSHUA HA IMIOTOMCTBO BPEIHBIX IIPU-
BBIUEK poauTeseil (KypeHue, yIoTpedeHNe aJKOTOJbHBIX HAIUTKOB, Hap-

KOTHYECKHUX BeIecTB).
MEPOMPUATUA NO 3ALLUTE OT BO3AENCTBUA MYTATEHHbIX ®AKTOPOB

Mepbi 0O60cHOBaHMe

MN36eraiiTe KONYEHbBIX MACHbBIX NpPoOAyKTOB, raBMDOBaHHOIZ BOAbl C CUHTETU-
YeCKUMU Kpacutenamm

YnoTpebnaiite 60blue HaTypanbHbIX NPOAYKTOB

DQopmurpyinTe yoexxaeHue o HeraTMBHOM BIIMSIHUN BPEAHbIX MPUBbIYEK

MoTpebnaiTe 6onblue KanycTbl, Xaieba c oTPyO6AMY, 3eNeHb, Kpynbl

He 3noynotpebnsaiite cpefcTBamm 66ITOBOM XUMUN

YnoTpebnaiTe B NUTaHUN BUTaMuHbI A, E

He npriHMmaiiTe 6€3 KOHCyNbTauMm C Bpaiom HEM3BECTHbIE JleKapCTBa

nepI/IO,EI,I/Il-{eCKI/I I/ICI'IOJ'Ib3yIZTe TpaBAHbIe C60pbl ONA ovneHnAa neyveHn

CBOEBPEMEHHO neuyunTe BocnanuTenbHble 3aboneBaHna

. PE3YJIbTAT

g

OueHKa 3apgaHua AnA CaMOKOHTponA

1. Yto Takoe MyTaLMOHHaA TeopuAa? 2. Ha3oBMTe OCHOBHbIE MOIOXKEHNA MyTaLNOH-
1-6 | How Teopwun. 3. YTo Takoe myTaunmn? 4. MpreBeaute npumepbl MyTaumi. 5. Yto Takoe
MyTareHbl? 6. Ha3oBrTe OCHOBHbIE rpynMbl ¥ NPUMEPbI MyTareHOB.

7. KakoBO Hay4HOe 3HauyeHue MyTauuoHHOW Teopun? 8. KakoBbl BUAbI 1 nocnep-

7-9 . N
CTBMA MyTaumin? 9. Ha3oBuTe NpUYMHbI MyTaLui.

10 - 12 | 10. O60CHYINTe Mepbl MO NPOGUMAKTYKE 1 3aLUMTE OT MyTareHHbIX GakTopOB.

§ 41. MyTtaunn. MyTtareHes
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lTeHemuka Yenoseka usyyaem oco6eHHocmu HacsiedcmeeHHOCMuU
u usmeH4yueocmu euda Homo sapiens sapiens.
A. B. Cusonob u op. leHemuka

§42. MEOQUNLUMNHCKAA FTEHETUKA

OcHOBHbIe NOHATUA N Knoyesble TepmuHbl: MEAVNLIMHCKAA FTEHETUKA.
HacnepacrBeHHble 3a6oneBaHnA vyenoBeKa. leHeTUueckoe KOHCYNbTUPO-
BaHue. MoneKynapHo-reHeTu4YecKne MetTofbl.

BcnomHute!  Yt0 M3yuaet reHeTuka?

HoBocTu HayKkun

Buorexmomorua CRISPR-Cas9 (rene-
TUKU TPOUBHOCAT KAK «TPUCIEP») SABIAETCHA
peBoJIIOIIMEN B MOJIEKYIAPHON reHeTuke. Eé mo-
sauMcTBOoBasim y Oakrepuii. Cucrema CRISPR ]
(or amra. Clustered Regularly Interspaced B

Short Palindromic Repeats) — CcKoILIeHUe i

paslesieHHBIX pPEeryJaApHBIMU NIPOMEKYTKaMU KOPOTKUX CHUMMETPUUYHBIX
HOBTOpOB) CIIYXHUT OJId BHECEHUA uU3MeHeHUH B T€HOM, yAaJIEeHUuA UJIU KOpP-
PEKTHPOBaHUSI MYTAHTHBIX T'eHOB. KaKOBbBI IIEPCIEKTUBLI 9TOM TEXHOJOTUU ?

. ,;ﬁ COMEPAHVE

R Yr1o ABNAETCA NpeagMeTOM NCCIeA0BaHNIN MeAVLINHCKON FeHeTUKN?

MEOUIIMHCKASA TEHETUKA — pasden zememuku uenogexa, udyia-
owuil poav HacredcmeeHHbLX (paxmopod 8 pazsumuu 3abonesanuii. Oc-
HOBHOU 3a/lauell 3TON HAyKW ABJIAIOTCS BBLISBJIEHUE, U3yYeHUE, JIeUeHNEe 1
mpohUIaKTUKA HACIEICTBEHHBLIX 3a00JIeBaHMIH.

Hacmencreennsie 3a0osieBaHus — HaAcAedCMBeHHble paccmpoiicmaa
Op2AHU3MQA, CBA3AHHbLE C HADYULEHUEM zeHemuyeck0z0 annapama (2eHos,
ueslocmHoOCmu uau Koauvecmea xpomocom ). Hacnencreenubie 001e3HY fie-
JISATCS Ha TeHHble, XPOMOCOMHBIE U 0OJIe3HU C Ha-
CJIEICTBEHHOM IIPepacloIoKeHHOCTHIO.

I'ennvie 6onesnu — HacaedcmeeHHbvle 60NE3HU,
6bl36AHHbBLE ZEHHLLMU MYymMaAyuamu. It 00Jie3HU
MOTYT OBITH JOMUHAHTHBIMH ayTOCOMHBIMHU (IIOJIH-
makTuans) (un. 114) nin perecCuBHBIMI ayTOCOM-
HEIMU ((eHUIKeTOHYypus, Oomesnb Tes-Caxrca),
PelleCCUBHLIMU CIEILJIEHHBIMU € X-XPOMOCOMOI
(remominisi, TAIBTOHU3M), CIIEILJIEHHBIMY C Y -XPO-
mocomont (uxTuos). IlnelioTponHEIM IeiicTBHEM Of-
HOTO TeHa 00bscHseTcA 0ose3ub Mapdana.

XpomocomHuie 60ne3nu — Mo Hacaedcmeen-
Hvle 00Je3HU, 6bl36AHHbLE XPOMOCOMHLIMU U
2eHOMHbIMU mymayuamu. O0IUM JIA BCeX XPOMOCOMHBIX 00JIeBHEN ABJIA-
IOTCA MHOMKECTBEHHBIE IOpaKeHusd. ITO BPOKIEHHBIE IMOPOKHW PAa3BUTHUSI,
3aMejJIeHIIe POCTa, HapyIleHue (MPYHKIUH PeryJasTOPHBIX CHCTEeM, OTCTa-
BaHWE TICUXUYECKOTO PA3BUTUA U JpP. XPOMOCOMHBIE MYTAIlUd B OCHOBHOM
BBIBBIBAIOT TSKEIbIe aHOMAJIWM, HECOBMECTHMBIE C KMBHBIO (HAIIPUMED,

Mn. 114. Knctb yenoseka,
60NbHOro NONMAAKTUNVEN



CUHIPOM <«KpHKa KOIIKH», 46,5—). [IpuMepaMu TeHOMHBIX MYyTallUi SIB-
aawoTca cuaapom Iaywa (47, 21+), cunapom Ilaray (47, 13+), curgpom
daeapzca (47, 18+) u ap.

Bonesnu ¢ nacnedcmeennol npedpacnonoicenHocmsio — amo 3a6o.e-
8aHUS, 0N PA3BUMUSL KOMODPbLX Heo0X00uMo é3aumodeiicmeue HYMpeH-
HUX HACNe0CMBEHHbIX U GHEULHUX He0NazONPpUAMHbLY BJUAHUL cpedbl.
K sroit rpynmne oTHOcATCA: caXapHBIN AmadeT, TMIIEPTOHUS, sI3BeHHAs 00-
JIe3HD JKeJIyIKa, OpOHXMAJbHAA acTMa, IMu30hpeHus, SIUIeNCUd U IP.

CrnenuajmsupoBaHHBIM BUA MEIUIIMHCKOM IIOMOINM HACeJeHWIO, Ha-
IpaBJeHHBI Ha NPOPUIAKTUKY HACJIeACTBEHHBIX 0o0Je3Hell, HasbIBa-
0T MeINKO-TeHeTHYEeCKUM KOHCyJbTHpPOBaHHeM. Ero cyTh 3akKjmooudaercs
B IIPOTHOBMPOBAHUYU POKIEHUS pPeGeHKa C HAacJeICTBEHHOH MaToJoruei
U O0BSCHEHUUN BEPOSATHOCTH 3TOTO COOBLITHA. IlpmberaTh K reHeTHUYECKO-
MY KOHCYJBTUPOBAHUIO JKEJATEJIHHO BCEM CYIPY)KECKUM IIapaM, KOTOpbIe
IIJIaHUPYIOT UMEeTh pedeHKa.

WTak, npegMeTom nccnefoBaHNin MeAULNHCKON FreHEeTUKN ABNAIOTCA
HacneacTBeHHble 3a60eBaHA, Bbl3BaHHbIE PA3INYHBIMU HAPYLIEHUAMM
reHOB M XPOMOCOM.

Kakoe BAnsAiHMe Ha NOTOMCTBO OKa3blBalOT BpeAHble NPUBbIYKN?

CaMbIMU OIIACHLIMM BPEIHLIMHU IIPUBBIYKAMU SBJSETCS TabaKOKype-
HUe, ymorpebjeHVe aJKOTOJLHBIX HAIWTKOB, HAPKOTUYECKUX BeIecTB.
BpenHoe Bo3zelicTBUE OKA3LIBAIOT IOHaJaHNe B OPTaHU3M U JeliCTBUE 9TH-
JIOBOTO CIIMPTa, HADKOTUYECKUX BeIeCTB, 0€H30IIUPEHA, HUKOTUHA, COEU-
HEeHUU TSIKEJBIX METAJJIOB U AP. BodnelicTBre MOKeT OBITH TepaTo-, MyTa-,
KaHIIePOTeHHBIM.

Tepamozennoe (oT rped. mepa-
moc — UyAOBHUINE) 6AUAHUE — GJU-
AHUe  (PaKmopos, HAPYUWAOUUX ¥
HOpMAJbHOe pasgumue MmMKAHel u
O0P2AHO08 U 6bL3bLEAIOWLUX NOPOKU PA3- N\
sumus. Tak, alKoOToJb, TPOHUKASI
yepes IJIANEHTY, MOKET OKas3bIBaTh A
mIpAMOe TOKCHUUecKoe eiicTBHe Ha M. 115. HapylweHme pacxoxaeHms
KJeTKH 5MOpHOHA, IPUBOASA K pas- XPOMOCOM B Meliose
JIMYHBIM aHOMAaJIUAM, IOJIYYUBIIUM
HasBaHUE AJKO020JLbHBLIL CUHOPOM Nnaoda.

Mymazennoe énuanue — nosasaenue nod deilcmeuem pasHvlx Gaxmopos
PA3AUYHBLX MymMayuil, Komopvle A8AAI0MCA NPULUHOIL HACAeICMEEHHbLX 3a-
0onesanuil. Hampumep, STUJIOBBIA COUPT MOJKET BBI3SBATH PA3JIMYHBIE IIO-
BPEXKIEHUS XPOMOCOM IIOJIOBBIX KJIETOK. B pesysabrare y 3apojbIliia BMECTO
IBYX TIOJIOBBIX XPOMOCOM MOKET 00pasoBaThCA OMHA MW TPU, UTO IPUBO-
IUT K HacJeICTBeHHBIM 3a0oaeBaHuAM (cuHIpoM IllepereBckoro-TepHepa —
44 + X, cuagpom Kiaaitadenbrepa — 44 + XXY) (uan. 115).

Kanyepozennoe (ot sar. cancer — pak, gen — obpasoBaHue) 6030eli-
cmeue — Odeiicmaue QuauLecKux, XUMUYeCKUX ULU OUO0LO0ZUYeCKUX (ak-
mopo8, 6bL3bl8AULUX 00DPA306AHUE U PA3BUMUE ONYX0NeEblX 3a001e6aAHULL
(maba. 11).

A
N

§ 42. MegnuUMHCKanA reHeTMKa
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Ta6nuua 11. PASHOOBPA3UE KAHLEPOIEHHbIX ®AKTOPOB

®dusnyeckne Xumunuyeckne Buonornyeckune
+  WoHuswnpyioulee nsnyueHuve + MNonuuyknuyeckne « BupycHble
« YnbTpaduoneTtoBoe n3nyyeHve yrneesoaopoabl - [MapasuTtapHble
+  WHdpakpacHoe usnyyeHune - beHzon v romonoru
+  DNeKTPOMarHMTHoe u3fyyeHune + HutposocoeanHerun
+ MexaHunyeckune TpaBMbl TKaHew « Taxénble meTannbl
«  [MOKCUHbI

ITo IIPMOPUTETHOCTHN OIIACHOCTH OIIpeaesieHbl TPM OCHOBHBIX KJiacCa MU3-
BECTHBIX Ha CEroJHsA KaHIepPOreHOB: 1) rpymna HOJIUIUKINUECKUX YTJIEBO-
IOpoAOB (HampumMep, 6€H30TUPEH); 2) HUTPO3OCOEANHEHNA; 3) COeANHEHNUA
TAKENBIX MeTaJlIoB. J[okasaHo, uto 80 % 3i0KauecTBEHHBIX HOBOOGPA30-
BaHUU 00YCJIOBJIE€HBI XUMUYECKUMHU KaHIIEPOTeHAMMU.

WTak, BpeAHble€ NMPUBbIYKMN MOTYT OKa3blBaTb T€PATO-, MyTa-,
KaHUeporeHHoe BnAHME Ha HacneaCTBEHHOCTb Y€J/l0OBEKa.

KakoBbl coBpeMeHHble MeToAbl U3yHEeHNA HacleACTBEHHOCTU YenoBeKka?
OCHOBHBIM METOZOM M3Y4YEeHUs HacJe-
IOBaHUSA IPUSHAKOB Ha MNPOTSKEHUU Dsaga
TIOKOJIEHUM SBJISETCA 2eHealoZUiecKuil me-
mod. Ha MOJIEKyJIsSpHOM ypOBHE HIPUMEH-
0T O6uoxumuyeckue memodvl, OCHOBAHHBIE
Ha M3ydeHHHU oOMeHa BemmecTB. Ha ypoBHe | 2. buoxumnyeckuin
KJIETOK WCIOJB3YIOT YUmozeHemuuecKue Mme- | 3.LjutoreHeTnyecknii
modv. N3yUYeHUS XPOMOCOMHBIX M T€HOMHBIX
myramuii. Ha ypoBHe opranmama HacJjemno-
BaHMe 00JIe3HEN H3y4YalT C IIOMOIIBIO dep-
MAMOZIUPUYECK020,  UMMYHOJL0ZUYeCK020, | O-MonekynapHo-reHetnyeckmne
0u3Hey080z20 u apyrux wmetomoB. OmHaKo
PEBOJIIOIIMOHHBIN MPOPHIB B KMCCJIEAOBAHUAX CTAJ BO3MOYKHBIM 6Jarozaps
COBDEMEHHBLIM METOJaM MOJIEKYJIAPHON reHeTuKu. MoJieKyaspHO-reHe-
THYECKNEe MEeTONbI — 3Imo Memodvl, npedHa3HaueHHble 08 00HAPYHCeHUS
nospesxcdenuii 8 cmpyxkmype JHEK, onpedenenus cxo0cmea uau pasiuius
2eHOM08, pacuugposku nocaedosamenvihocmu Hyrkaeomudos [JHK u PHK.
K coBpeMeHHBIM METOJAaM MOJIEKYJISPHOM Te€HETUKU OTHOCATCA: Memod
cexéenHupoeanus (OIpesesieHNe HYKJIEOTUIHON II0CIeJ0BaATeJIBHOCTH (par-
menToB [THK); memod nonumepnoii yennoi pearyuu (A1d yBeIUUeHUSA
ronudectBa pparmentoB [JHK); memod zubpudusayuu JHK (PHEK) (nna
BBIABJIEHUA HYKHBIX T'€HOB U pacliosHaBaHus mocyaegoBareabHocTeln [[HE);
Mmemodovt 6iommunza (15 TepeHoca 6eJTKOB MM HYKJIEUMHOBBIX KUCJIOT U3
pacTBopa Ha IOJUMEepPHbIe MeMOPaHBI-OUIBTPEI, T[e UX OMPENeJIAIOT).
Hns nonyuenusa [JTHK y uenoBeka uaiiie Bcero 6epyT JIEMKOIIUTHI KPOBMH,
KJIETKU CJIU3UCTOM 06OJIOUKM PTa MJIM OKOJIOILIONHOM Kuakroctu. Moseky-
JIIPHO-TEHETUYECKUE€ METOABI TPEOYIOT HEe3HAUUTEJHHOTO KOJUYEeCTBA WC-
cjieyeMoro MaTepuaia. M3yuuTh CTPYKTYPy IeHOMa OpraHu3Ma MOKHO ITO
OTHOMY BOJIOCKY, HAUMEHBIIIEMY CJIEeAY KPOBU, KYCOUKY KOKU MJIU KOCTH.

WTaK, ¢ nomoLbto MONEKYNAPHO-TeHETUYECKMX METOL0B
O6Hapy)KVIBaIOT MYTaHTHbI€ reHbl, ANarHOCTUPYIOT HacdleACTBEHHbIE
60ﬂe3HVI, I/I}ZlEHTI/Id)VILIVIpyI'OT JINYHOCTb 4YesyioBeKa, MOMOraloT yCTaHOBUTb
OTLOBCTBO, BblAENIAIOT N CUHTE3UPYIOT reHbl N OP.

MeTopbl AMarHoCTuKM
HacneacTBeHHbIX 6onesHen
yenoBeka

1. TeHeanornyeckumn

4. lepmatornuounyeckmin

5. bnnsHeuoBbIN




, AEATEJIbHOCTb

W' 3apaHue Ha NpuMeHeHue 3HaHNN

IIpusenena OJI0CJIOBHasA CeMbU
D o 1 10702 3 (04
B KOTOpOou CcJjy4daeTcda aTbBOMHU3M.

1 2 3 7

OmpenenuTe: a) YCJIOBHBIe 0003Ha-
YeHHUs CXeMbl; 0) THUI HacJieZOBaHUA
3aboseBanus; B) deHoTuns! Jul, 11, 4
u II, 5 u mpeacrasutesneii 111 mokoe-
Hus. KaxkoBo sHaueHue resHeayiormnye-
CKOro MeTOJa JUArHOCTUKM HACJIeACTBEHHBIX 3a00JeBaHnil yemoBeKa?
Buonorua + UckyccTBo

Kapruna Padasna Canrum (1483-1520) «Curctun-
ckasg Magouna» (1514) B mcTopuu HMCKyCCTBa SABJSETCA
o0pa3oM COBepIINeHHOH KpacoThl. Ha Hell wuso0pakeHo
yyno sBaenuda Hebecuoit Ilapuiibl, pAgoM ¢ KOTOPOH Xy-
IOKHUK HapucoBaa many Cukcra IV ¢ 1mecTbio maabiiaMmu
IpaBoil pyKH. YKaKUTe HayYHOe HasBaHUe 9TOTO MpPU3HAa-
Ka — OOHOH u3 ApeBHEHIINX MyTamuil uyemoBexa. Ompeme-
JINTE 0COOEHHOCTU 9TOTO HACJIEACTBEHHOI'0 3a00/IeBaHUS.

<
A \,! OTHOLLEHVE

X Mpoekt «COCTABJIEHUE COBCTBEHHON POAOC/IOBHOW»
3uanne CcOOGCTBEHHOH PpOJOCJIOBHOM, O3HAKOMJEHHE C Ouorpaduamu
CBOUX MPEAKOB CIIOCOOCTBYIOT JIUUHOCTHOMY COBEPIIEHCTBOBAHUIO U CAMO-
cosuanuio cobcrBenHoro «f». IlpoBogs remeasormyecKoe mccJegOBaHUeE,
rjlaBHOe — He 3a0bIBaTh, UTO BBl — 3TO YHUKAJbHAA JUYHOCTH CO CBOUMU
COOCTBEHHBIMU JAOCTOMHCTBAMU U 3aCJIyTaMu.
CocTaBbTe POIOCIOBHYIO, IOJb3YSACh TAKUMU MIPABUIaAMU:
1) JauIo, POAOCIOBHYIO KOTOPOI'O COCTABJISIOT, HA3bIBAETCA IPOOAHIOM;
2) Juia KeHCKOTo II0Jia 0003HAYAIOT KPYIKKOM, MYKCKOT'0 — KBaJApaToM;
3) KaKJoe IMOKOJIEHVE 3aHMMAeT OTAEJbHYIO CTPOKY, HAa KOTODPOI CJieBa
HaIPaBO B DA Pa3MeIalOTCs YJIEeHBI CEMbHU B IMOPSAAKE POMKICHUS;
4) CUMBOJBI JUII, COCTOAIINX B Opake, COETUHAIOTCA JUHUEI;
5) mocJjemoBaTeJbHBIE IMOKOJIEHUA 0003HAUYAIOT PUMCKMMHU Iuppamu, Io-
TOMKOB OJHOTO IIOKOJIEHUSA — apabCKuMu.

-4F ! PE3YJIbTAT
T T

OueHKa 3apjaHunA ANA CaMOKOHTponA

1. YTo Takoe MefuUMHCKas reHeTuKa 2. Yto Takoe HacneAcTBeHHble 3aboneBaHuna?
3. MpuriBegnTe NpuMepbl HacneACTBEHHbIX 3aboneBaHuli Yenoseka. 4. Mpuseaute
1-6 | Nnpumepbl BNNAHMA BPeAHbIX NPUBbIYEK HA MOTOMCTBO YenoBeKa. 5. Yto Takoe mo-
nekynApHo-reHeTnyeckme metoabl? 6. lprBeanTe NpUMepbl MONEKYNAPHO-TeHeTU-
YeCcKnx MeTofjoB.

7. Y70 ABNAETCA NpeAMeTOM UCCNefoBaHN MeQULNHCKON reHeTnKK? 8. Kakoe Bnu-
7-9 | AHMe Ha NOTOMCTBO OKa3blBalOT BpeAHble NpuBbIUKM? 9. HazoBute coBpemeHHble
MeTOAbl MeANLIMHCKOWN FreHETUKN.

10. [lokaxKunte BaXXHOCTb MeANKO-TEHETNYECKOTO KOHCYNbTUPOBaHWA 1 MOJIEKYNAP-
HbIX METOA0B ANArHOCTUKN B COBPEMEHHON reHeTuKe.

10-12

§ 42. MegnuUMHCKanA reHeTMKa
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Tema 5. 3SAKOHOMEPHOCTW HACNTEAOBAHWA NMPU3HAKOB

180

0O606uweHne tembl 5. BAKOHOMEPHOCTHU
HACNEAQOBAHUA NPU3HAKOB

Ta6nuua 12. TUMblI HACJIEQOBAHUA

A. B 3aBucumocTu ot JIOKann3aynm reHoB

flnepHoe Hacneno-
BaHue

HacnepoBaHve npu yyacTv reHOB, PacrofiOXeHHbIX B XPOMOCOMax
AApa 3yKapuoToB KN HyKeomaa NPOKaprmoToB

Lntonnasmatnue-
CKOe HacnefoBaHue

HacnepgoBaHune Npr3HAKOB, reHbl KOTOPbIX PACMONIOKEHbI B CTPYKTYpax
UMTOMIa3Mbl (MUTOXOHAPWIA, MNACTAA, NNa3Mna)

AyTOCOMHOe Hacse-
AoBaHune

HacnepoBaHue npn yvyactun reHoB ayToCOM. Bbigensaior AYTOCOMHO-
OOMUHAHTHbBIN U ayTOCOMHO-peLI,ECCVIBHbII‘fl TUNbl HaCNegoBaHUA

CuenneHHoe Hacne-
[OBaHune

HacnepoBaHue, KOTOpOE OocCyLlecTBnAeTcA Npn y4acTtum reHoB, pacno-
JIOXXEHHbIX B OAHOM Xpomocome

CuenneHHoe ¢ no-
JIOM HacnegoBaHme

HacnepoBaHve nmpuv yyacTii reHOB MONOBbLIX XPOMOCOM. Bobigensior
X-cuenneHHbIl (QOMUHAHTHBIA N PeLeccuBHBbIN), Y-CLUENNeHHbIA TUMbI
HacnefoBaHUA

b. B 3aBMCMMOCTM OT KOINYECTBA FEHOB,
onpepensoWMNX KaKo-HUO6YAb NPN3HaK

MoHoreHHoe Tun HacnepgoBaHus, npn KOTOpom HacneaCTBEHHbIN NPU3HAK KOHTPO-
NnpyeTca oqHNUM reHOM
MonureHHoe HacnepoBaHus, npuy KOTOPOM NMPU3HAK KOHTPONINPYETCA HECKOJIbKUMU

reHamu

B. B 3aBucumocTn ot npoABJ/IeHNA NPU3HAKOB reTeposnroTt

HacnepnoBaHue ¢
NOJIHbIM AOMUHUPO-
BaHVEM

HacnepgoBaHue, Npu KOTOPOM OfAVH W3 annebHbIX reHOB MOJIHOCTbIO
nopaBnAeT NPoABNEHNE APYrOro, B pe3ynbTaTe Yero y reTepo3nroTHbIX
OpraH13mMoB NPOABSAETCA TONbKO OAVH MPU3HAK (Hanpumep, oKpacka
1 GopMbI CEMAH FOpPOXa)

HacnepgoBaHue ¢
HEeMOJHbIM JOMUHN-
poBaHvem

HacnepoBaHue, Npyu KOTOPOM AOMMHAHTHbIE ajfen NnLb YacTUYHO
npeo6nafatoT Hag PeLeCcCBHbIMY, CIEACTBUEM YETO ABMAETCA NosBe-
HWe NPOMEXYTOUHOro NPOABNEHNA NPU3HaKa (Hanpumep, HacneaoBa-
Hrie GOpPMbI BOJOC Y YenoBeKa)

Ta6nuua 13. OCHOBHbIE 3AKOHOMEPHOCTU HACNIEACTBEHHOCTIU

N USMEHYNBOCTUN OPTAHN3MOB

HasBaHue

®dopmynupoBKa

3aKoH egunHOOGpa-
3uA rubpupos nep-
BOro NOKONEeHns
(I 3akoH MeHpens)

Mpn MOHOTMOPVAHOM CKPELLYMBAHWUN POAUTENBCKKX 0COOen, oTnu-
YaOLMXCA NPOABNEHNUAMU OQHOIO NPU3HAKa, B MOTOMCTBE HAbMO-
[aloTCA TONbKO JOMWUHAHTHbIE NPOABNEHNA NPY3HaKa 1 BCE MOTOMKM
6ynyT 0HOO6PA3HBIMM KaK MO FreHOTUMY, TaK 1 No GeHoTuny

3aKoH pacuienneHusa
(Il 3akoH MeHpaens)

Mpn MOHOrMBPUAHOM CKpeLYMBaHM ABYX FMOPMAOB NEPBOro NMoKo-
NeHVsA, KoTopble ABNAIOTCA reTepo3nroTamyl, B noToMmcTse Habnioga-
eTcA pacuensieHne no ¢eHotuny 3: 1 v no reHotuny 1:2:1

3aKOH He3aBNCUMO-
ro HacnefoBaHUA
Npu3HaKkoB

(Ill 3akoH MeHpens)

Kaxkgas napa npr3HaKkoB Hacnegyetcs He3aBUCKMO OT APYruX npu-
3HaKOB

3aKOH YMCTOTbl rameT

Bo BpemAa O6pa3OBaHVIFI NOJIOBbIX KNIETOK B KaXKAylo rameTy nonaga-
€T TOJIbKO OfIVH anniefib N3 Kaxxaom napbl ajyieJibHbIX reHOB

3aKOH cuenseHHoro
HacnefoBaHMA
(3akoH MopraHa)

CuenneHHble reHbl, JIOKann3oBaHHbIE B OAHON XPOMOCOME, Hacney-
I0TCA BMECTE 1 He MPOABNAIT HE3aBMCUMOTO pacrpeaeneHns

3aKoH romonoru-
YyecKux pApoB B
HacneacTBeHHOM
N3MEeHUYNBOCTU
(3akoH BaBunoga)

leHeTnuyeckn 6nM3KMe BUAbI U POLbl XapaKTepU3YIOTCA CXOAHbIMU
pAAaMN HaCNeACTBEHHOW U3MEHUMBOCTU C TakoW NPaBUSIbHOCTbLIO,
yTo M3yumB psAa opm B Npefenax OgHOro BUAA UIN POAA, MOXHO
nNpeanonoXutb Hannure Gopm c NoJOOHBIMI COUeTaHVAMM NPU3Ha-
KOB B npegenax 6nmn3Knx BUAOB UM POAOB




10.

CaMOKOHTPOJIb 3HAHUN

Tect-npumeHeHmne 5. SAKOHOMEPHOCTU HACJIEAOBAHUA NPU3HAKOB
Y apo3odun K unmciy pacnpocTpaHEHHbIX OTHOCAT MyTaLMU ©KENTOE TENO» U «3aKpy-
UeHHble KpblibaA». VX MOXHO Habnoaatb B NprpoAe 1 co3aaTb B nabopatopun. Kak
Ha3blBaKTCA MyTaLMW, NOABNAIOLMECS B 1a6OPaTOPHBIX YCIOBUAX?
A cnoHTaHHble b vHayumpoBaHHble B npowussosnbHble I mogenbHble
Kakoii MeToa MpUMeHAIOT ANA 13yYeHUA POAOCTOBHbBIX OPraHN3MoB?
A rubpugonornyecknin B uwnTtoreHetnueckun
B reHeanornueckun [ 6rioxummueckmn
Mpumepom Kakoro Tna B3aMOAECTBUA HeasNeNbHbIX reHOB ABIAETCA HacnefoBa-
HWe OKPaCKM OMepeHra Y BOJTHWCTbIX Nomnyraes?
A KommnnemeHTapHOCTb B nonumepus
b snucra3 ' nneiotponua
OueHb YCTONUMBBIMM K BO3LENCTBUIO OBNYYEHNA OKa3anncb B3pOCsible HaCeKOMble.
Tak, TapakaH pbIXUIA MOXET BblAepPX1BaTb 06/yYeHNe B HECKONIbKO COTEH PEHTTEeH,
TOrAa Kak Ansa yenoBeka KPUTUYHBIMU ABAAIOTCA AO3bl HA ypoBHe 50 peHTreH. [ouemy?
A XVTVHOBbBIV MOKPOB HAAEXHO 3aLUMLLaeT OT MPOHMKAIOLWEN pagmauum
B y HaceKkoMbIX Ha CTaguM UMaro MONHOCTbIO MPEKPALIAETCA KNETOYHOE AeneHne
B y HacekoMbIX Ha CTagun UMaro feneHne KNeTok ABnAeTca 6051ee UHTEHCUBHBIM
' X1pOBOe Teno UNEHNCTOHOTVX MOFNOLWAET A03bl 06yYeHMA
C. M. TepLueH30H U1 ero y4eHVKH BbipalumBanu 4po3o¢un Ha cpefe, HacbieHHon JHK.
OKa3anocb, YTo B TaKMX KOMOHMAX MacCOBO BO3HMKAIOT MyTaLK, TOTAa Kak B pobump-
Kax, Cpefia KOTOpbIX cofiepKana pasfimuHble 6eniku, MyTauuin He Habnoganoc. Kakon
BbIBOA ObIN caenaH?
A [IHK aBnaeTca «4nmcTblM IMCTOM» A1 BOSHUKHOBEHMWA MYTaHTHbIX FeHOB
b [HK aBnaetca cnabbiM MCTOYHUKOM SHEprum ana fposodun
B uuctas [IHK aBnaetca cunbHbIM 61MONOrMYECKUM MyTareHOM
[ 6enKu 3aWMLaloT KNeTKM OT MyTaLuii
Hanuuve nurmeHTa B BONOCax YenoBeKa AOMUHMPYET Hafj anbbuHuamom. Myx u
EeHa — reTepo3nroTHble No NUrMeHTaumnn. KakoBa BEpPOATHOCTb POXAEHNA Y HUX pe-
6éHKa-anbbmHoca?
A 25% b 50% B 75% I 100%
OnpepgenuTe, Kakoe 13 Ha3BaHHbIX 3MEHEHWI He ABNAETCA MoandUuKalmen.
A paxuTy yenoseka
b pasnnyHas oKpacka LiBETKOB Y KUTaCKOM NPUMYSibl MPU Pa3NYHbIX TemnepaTypax
B penyuupoBaHHble KpbinbaA y Apo30dusbl
I yBennueHne KonmuecTsa SpMTPOLIMTOB B KPOBW YenoBeKa B BbICOKOTOPHbIX YCIOBUAX
Kakue rametbl 06pasyeT 3urota Aabb?
A Ab,ab b Aa, bb B Ab I ab
YKaxuTe Ha3BaHMe HacnefCcTBEHHOW 6onesHW, CBA3aHHOW C HapyleHnem obmeHa
AMMHOKMCOT U HAaKOMJIEHNEM TOKCUMYHbIX MPOAYKTOB, YTO MPUBOAUT K TAXKENbIM NO-
paeHUAM OpraHn3Ma U yMCTBEHHOW OTCTaNOCTH.
A remodunua b deHunketonypua B pganbtoHusm T cuHgpom [ayHa
[nMHHOLWEPCTHOro YEPHOro camLa MOPCKOW CBUHKU CKPeCTUAN C YEPHOW KOPOTKO-
WwepcTHoW camkoi. [lonyyeHo 15 CBUHOK C KOPOTKOM YEPHON WwepcCTblo, 13 — ¢ AnnH-
HOW uépHoN, 4 — C KOPOTKOWM Genold, 5 — ¢ AnuHHOW Genon. OnpeaenuTe reHOTUMbI
poawvTeneit, ecnv annHHas (A) 1 yépHas (B) wepcTb ABNAIOTCA AOMUHVPYIOLWMMMN NPO-
ABNEHNAMMN NPU3HAKOB.
A AaBB x aaBs b AaBsxaaBs B AABB X aaBs I' AaBs x aaBB

CaMOKOHTPOSIb 3HaHWIM
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Tema 6. 3BOJIIOLLNA OPTAHAYECKOIO MUPA

eosoyus — 3mo cepus nocsiedoeamesnibHbiX UsMeHeHUl
cucmopu4yecKu eaHbim pe3ysibmamom.
SHuuk0neous 019 0emed

§ 43. 3BOJIlOUNA OPTAHNYECKOIO MUPA

OCHOBHbIe NOHATUNA N KnoyeBble TepmuHbl: BUOJIOTNMYECKAA 3BOJIIO-
LHUA. JokasaTenbcTBa 3BOAOLN.

Bcnomuute!  Yt0 Takoe passutume?

Mopymarire!

YeM oTiMUAIOTCA PEBOJIIOIIMOHHOE U
SBOJIIOIIVOHHOE pasBurue? OTU IOHATUA pac-
cMaTpHBAIOT KaK IIPOTMBOIIOJIOXKHBIE. PeBo-
JIIOIIUIO CBASBLIBAIOT C PE3KMMU U3MEHEHUAMU
B JKU3HU 00IIfecTBa, KOTOPHIE OCYIIIECTBJIAIOT-
Csl WHOTZA AOCTATOYHO PAAMKAJBLHBIMU CDeZ- 3. [lenakpya. CBobopa, Beaylas
cTBaMH. A UTO Xe TaKOe 9BOJIIOIUA U KaKOBBI Hapog. KapTuHa, nocsALWéHHasA
eé mpusHaxu? WMionbckon pesontouun 1830 rr.
= B0 ®paHumm

COAEPXXAHUE

KakoBbl OCHOBHbIEe NMpU3HaKn 6unonornyeckon BBOHIOI.IIIIIII?
ITouarue sgonwuyus (0T Tped. 3801I0UUSL — Pas-
BEPTHIBaHIE) BIIEPBBIE BBEJ B HAYKY IIIBEHITapPCKUNA
Harypaiuct u ¢punocod Hlapnv Bonne emé B 1762 r.
ITUM NOHATHEM B COBPEMEHHOI Omosoruu obo3Haua-
IOT He TOJIBKO KOJUYECTBEHHBIE, HO U KaueCTBEHHEIE
U3MEeHEeHU:A KWBOT'O B TeUEHUE JINTEJIbHBIX IIE€PUO-
IOoB. Brosornueckoil 9BOMIONMUY MIPUCYIIHU TaKue 00-
e ITpU3HAKH.
+ Heobpamumocmdv 360n104UU. OTO IOJIOKEHUE
Ha YPOBHE BHIOB BIEepBble CHOPMYINPOBAHO Mn. 116. Wapnb boHHe
Y. HapBubHoMm: «Bud, xomopulii ucues, Hukozoa (1720-1793)
He MOoJcem noseumuvcs CHO6a, 0adxce ecau 6vl CHO8G NOBMOPULUCL ADCO-
AIOMHO MOoHAecmeeHHble YCLOBUSL HUSHU — OP2AHUYECKUEe U HeOPZAHU-
yeckue». Celiuac 9Ta 3aKOHOMEPHOCTD JOKA3aHa U Ha IPYTUX YPOBHIX.
Taxk, ¢ IOMOIILI0O MOZEJINPOBAHUS SBOJIIONNY OEJIKOB HA MOJEKYJIAPHOM
YPOBHe OBLIO IIOKA3aHO, UTO HOBBIE MYTAIlUU 3aBUCAT OT IIPEIBINYIINX,
¥ BEPHYTbCA HA3a] M YyLaJUTh HAKOMMUBIIMecA Myranuu 0e3 ymiepda
1A OeJIKOB CTAHOBUTCA BCE CJIOKHEE.
+ Hanpaeénennocms 3gonroyuu Ha IPUCIOCOOIeHNE OPraHU3MOB K U3-
MEeHEeHUAM AeHCTBUA TeX WJIN UHBIX (akTopoB. PesysbraToM O6moJIO-




T'MYecKoun I9BOJIIOIINHM BCerga ABJIAEeTCA COOTBETCTBIIE "KUBOU CHUCTEMBbI
YCJIOBUAM €€ CyII[eCTBOBAHMS.

* YVposnesocmv 3sonoyuu, KOTOpas IPOCIEKUBAETCA HA KayKJOM U3
YPOBHE! OpraHM3alUy KU3HU: MOJIEKYJISAPHOM, KJIETOYHOM, OPraHM3-
MEHHOM, IONYJIAIMMOHHO-BUJOBOM, OHMOT€OIeHO3HOM U 0roc(h)epHOM.
Buosiornueckasi 5BOJIONMWS TECHO B3aMMOCBSA3aHA C TI'€0JIOTMYECKON

ncrTopuel 3eMiIHn, ¢ IefCTBHEM KOCMUYECKUX U I'e0JIOIMUYEeCKUX CUJI U (PakK-

TOPOB OKPYKAIOIEel Cpebl.

WNtak, BUOJIOTMYECKAA 3BOJIOLIAA - 310 HeobpaTUMOe,
HanpaB/fieHHOE NCTOPMUYECKOE Pa3BUTUE KMBOW NPUPOADI,
conpoBoXjatLleecs N3MEHEHNAMUN Ha BCEX YPOBHAX OpraHM3auumn Xn3Hu.

Kak npoucxoaunno passutre 380NI0LNOHHbIX B3rnNagos?

Wpgen »sBosONUN OPraHMYECKOTO MHPA YXOAAT B [JaBHOCTh. Kiré
autuuHble puaocodsr (FepakanT, [leMOKPUT) BEICKA3BIBAIN UL €INHCTBA
MIPUPOILI, COTJIACHO KOTOPOU BCe Tejia U SABJIEHUS IPUPOLLI IIPOUCXOLAT OT
KAaKMX-TO MAaTepHaJbHBIX Hauaj. Takwue mpeicTaBIeHUS OOBETUHSIOTCA B
CHCTEMY B3IJISOB IIOJ HA3BaHUEM CMUXULHbLL mamepuaauim (OT JaT.
materialis — BeIleCTBeHHBI).

B smoxy CpenzeBexkoBbaA Ijapuia memagusuka (OT rped. yeav — HaX,
¢u3uc — puUpoJa) — yueHue O CBEPX'BECTECTBEHHOI TEePBOOCHOBE OBITHI,
CBEPXUYBCTBUTEJIbHBIX, HEJOCTYIIHBIX OILITY IPUHIIUIIAX CYII[€CTBOBAHUSI
Mupa. B3rasgsl 0 TOM, UTO MUP W PasHble (POPMBI KU3HU Ha 3eMJie CO3-
IaHbl BBICIIIEl, CBEPX'BECTECTBEHHONH CHUJIOM B IIpoIecce aKTOB TBOPEHUS
(KoHIlENIIUA <«MOJIOLOW SeMam», KOHIennus «PasymMHOro 3ambIcia»),
ABJIAIOTCA OCHOBOH Kpeayuonuima (OT JaT. creatio — TBOPeHUE).

B smoxy BosposkmeHns aKTUBU3MPOBAJIKNCH HAYUYHBIE MCCJIEIOBAHUS,
YyeMy CII0COOCTBOBAJIM reorpauuecKue OTKPBLITHSA M HAKOIJIEHHE OINCA-
TeJbHOro Marepuayia. POpMUPYIOTCS HAEH BUIOU3MEHIEMOCTH JKHBOTO,
CTAHOBACH OCHOBOH mpancgopmusma (ot sar. transformatio — nmpeBpa-
IIleHYe), a BIOCIEINCTBUU U 9601104 UOHU3Ma (OT jaT. evolutio — pa3BEPTHI-
BaHUE).

B mepgoit mosmoBuHe XIX B. hopMUPyeTCSA SBOJIONMOHHBIN B3TJIAZ Ha
IPUPOLY ¥ PA3BUBAETCS HBOJIOIUOHHAA OMOJIOTHS — HAYKA O NPUYUHAX,
08UMCYUWUX CUNLAX, MEXAHUIMAX U 3AKOHOMEPHOCMAX UCMOPULECK020 Pa3-
8UMUS OpP2AHUYECK020 Mupa. dTa HayKa chopMHUpPOBAJIach Ha OCHOBE IIa-
JIEOHTOJIOTUY, CPaBHUTEJIbHON aHATOMHUM, SMOPHUOJIOTUM, CUCTEMATHUKH,
a HECKOJIbKO II03)Ke — TI'e€HEeTHKU, 9KOJIOMMU, MOJIEKYJIAPHON OHOJIOTHH.
B cBsizsu ¢ 0COOEHHOCTSMU 5BOJIIOIIMOHHBIX IMIPEOOpPA30BAHUM Ha PasHBIX
YPOBHSAX B COBPEMEHHOUN HAYKe BOBHHUKJM TPU OCHOBHBIX HAIPABJIEHUS
HCCJIeIOBAHUI SBOJIIOMMOHHBIX IIPOLECCOB:

1) MOJEKyIAPHO-OMOIOTUUECKUI (aHAIM3  MOJEKYJIAPHONU  OBOJIIOIUU
0MOMOJIEKYJI, B UACTHOCTH OEJKOB ¥ HYKJEMHOBBIX KUCJIOT);

2) TeHEeTHKO-d9KOJOTHUecKuil (1ccieqoBaHe MAKPOSBOJIIOIMMOHHBIX IIPOIIEC-
COB HA yPOBHE MOMYJAINNI, BUIOB, 9KOCHUCTEM M 0mOCc(Eephl C TOMOIIELIO
METOMOB MOMYJISIINOHHON I'eHeTUKN U 9KOJIOTHHN);

3) BBOJIIOIMOHHO-MOPGOJIOTUYECKUH (MCCIeJOBaHME 3DBOJIIOIMYU METOJAAMU
TTAJIEOHTOJIOTUY, CPABHUTEJIbHON aHATOMUM, SMOPUOJIOTHM).

§ 43. dBonoLMA OPraHNYeCcKoro Mmpa
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WTak, npeactasneHnsa o6 3BoMOLMM 3apOAUINCH
ellé B APEBHUX LMBUAN3ALMNAX U GOPMUPOBANNCH B COOTBETCTBUN
C HaKoMMEeHMEM 3HaHUI O XXNBOW Npupoae.

KakoBa posnb naneoHTonoruu, MosieKyNsipHO reHeTUKN B 060CHOBaHUN
Teopuun asonounn?

JlokaszaTenbCTBA JBOJIOIMU — HAYYHble OAHHble, nodmaeepicdaruiue
ucmopuueckoe pa3gumue 8cex xuebvlx cyujecme Ha 3emae. CIoCOOHOCTH
K PasBUTHIO BO BpeMEHU XapaKTepHa IJIA BCeX IIPOABJEHUH KU3HU, U IIO-
ATOMY [JOKAa3aTeJbCTBA OMOJOTMUYECKOI SBOJIIOIMK MOTYT OBITH IPEACTAB-
JIeHBI BCeMU OMOJOTMUYEeCKMMHU HayKamu. CpaBHUTEIbHO-aHATOMUYECKUE,
sMOpuoJIornuecKue, ouoreorpaduueckue, 0MoXnuMHUUYecKue, 3TOJOTrHUecKue,
¢usmosornuecKre 1 MHOTO APYTUX HCCIEeNOBAHUN MCTOPUUYECKOTO0 PA3BUTUA
OPraHM3MOB TOATBEPKAAIOT (haKT SBOJIIONNY, BHISCHAS MPU3HAKU CXOICTBA
CTPOEHUsI, 3apOJBIIIIEBOr0 PA3BUTHUSA, PACIPOCTPAHEHUS, XUMUUECKOIO CO-
cTaBa, MOBEJEHUS, KUBHEHHBIX (YHKIMN U T. [., YTO CBUIETEIBCTBYET O
POJCTBE U €JUHCTBE OPTraHMYECKOTO MHUpA.

IIameonTOIOrHUECKME JOKa3aTEJIbCTBA MMEIOT HamboJiee HALE/KHBIN U
HaTJIAAHBIN XapakTep. [IaJeoHTOIOTY M3yUalOT BEIMEPIIE OPTaHU3MbI, UX
BUI U OMOJIOTMUECKME OCOOEHHOCTH, HA OCHOBE
Yyero BOCCTAHABJIMBAIOT X0 »sBojronuu. Ha ce-
TFOAHSA YCTAHOBJIEHO 3HAUUTENIHLHOE KOJUUYECTBO
TIOCJIeZIOBATEeILHOCTEH MCKomaeMbIXx GopM (Pu-
Jl02eHemuiecKux psa0og) opraHnusMoOB, B YaCTHO-
CTHY MOJLIIOCKOB, TAPHOKOIBITHBIX, CJIOHOB U JIP.
Hatinessl u ommcaHbI BBIMEPINNE OPTaHU3MBI,
coueraloire B cebe MPU3HAKU ABYX OOJBIIHX

cUCTeMaTUUYeCKUX Trpynn (uckonaembvie nepe- Wn. 117. ApxeonTepukc —
xo0Hble opmyl). IlpruMepoM TaKUX BHEIMEPIIIUX 1CcKoMaemas nepexopHas
dopm aBasgerca apxeonrepukc (un. 117), Tepu- opma mexpy pentuanamu
OZOHTBI, PUHUO(MUTEI, CEMEHHEIE ITallOPOTHUKHU. “ ntniamm

MoaekyaapHO-TeHeTHYECKHE TOKA3AaTeIhCTBA ITO3BOJISIIOT CPaBHUBATH
Iajke OYeHb OTHAJIEHHbIE TPYIIILI OPraHM3MOB — OaKTepHH, dYKAPUOTHI U
apxeu — W JeJiaTh BBIBOJA 00 WX 9BOJIIOIIMOHHOM POJCTBE. Y HUBEPCAJIbHOCTH
TeHeTUUYEeCKOTr0 Kola, XMMUYECKOr0 cocTaBa MeMOpaH, CTpoeHue 0eJIKOB, CO-
croamux u3 20 «BOJMIEOHBIX» aMUHOKUCJIOT — 3TU U MHOTUE IPYyTue IIPU-
3HAKMW CJIYy:KaT JOKa3aTeJbCTBAMMU OOIIHOCTH IPOUCXOKACHUA KU3HM Ha
3emiie. BasKHBIM /I OIIEHKHM DBOJIIOIMOHHBIX U3MEHEHUII TeHOMOB ABJISIET-
ca meron rubpugusanuu [JHK. Moaekyasl [[HK nByx pasHbIX OpraHusMoB
pasnesAaoT Ha OJHOIIeIIOYeUHbIe MOJIEKYJIbI, a 3aTeM CO3[Jal0T YCJIOBUSA I
UX coeqUHeHUs ¢ oOpasoBaHueM rubpupuoin aByxienoueunoir JHK. Takum
o0pasoM OBLIO OOHAPYIKEHO, UTO Me:KIY TeHOMaMH’ pPa3HBIX OPraHU3MOB
MHoro obiero. Hanpumep, resom denosexa npumMepHo Ha 90 % coBmamaer ¢
TeHOMOM MBIIIK ¥ JUIIb Ha 1% oTinuaercsa OT TeHOMa IITUMIIaH3e.

W3syueHre reHeTHYECKOTO POACTBA PA3JUUYHBIX I'PYII OPraHM3MOB Ha
OCHOBe MOJIeKyJsapHO-reHeTnueckux ucciaenopauuii PHK, THK, 6enkoB —
CYTh MOneKynapuoi gunozenemuru. OTHUM U3 KPYIHEHIINX OTKPBITUN
C IIOMOIIBIO 9TOTO HAIPAaBJEHUS WCCIEIOBAHUII CTaJI0 OTKPBITHE apxeit
(K. Béze, 1977).



WTtak, aBonoyna SABASETCA HEOCMOPUMbIM HayuYHbIM (aKToM,
NMOATBEPXKAAEMbBIM UCCEA0BAHUAMM Pa3/INYHbBIX HayK.

@, AEATEJIbHOCTb

M 3apaHmne Ha NpUMEeHeHNe 3HaHUN

Hayunoii ocHOBO# (hOpPMUPOBAHUA IBOJIOIMOHHOIO YUYE€HUS OBLIN OT-
KDPBITUA PA3JIMUHBIX OMOJIOTMYECKUX HAyK. ¥YCTAHOBUB IIPABUJIBHOE CO-
OTBETCTBHE MEKAYy HAyKaMH U HUX OTKPBITUAMU, IIOJYUYUTE Ha3BaHUE
SBJIEHUSA, C IIOMOIIbI0 KOoToporo ¢paHiysckuii 3oosor K. KoBre Mor mo
OHOM KOCTH BOCCO3IATh OOJMK BBIMEDIIIETO KMBOTHOTO.

1 UuTonorua 1 N\pea egnHcTBa OpraHyn3moB 1 YCNOBUI CYLLIECTBOBAHNA
M3onauma cnocobcTByeT cxoacTBy Gpnopbl U GpayHbl PasHbIX KOHTU-
2 Smbpvonorus H 4 4 ACTBY $TIOPb! 1 dayHbi p
HEHTOB
3 [laneoHTonorua K Bce »u1Bble opraHu3mMbl UMEIOT KNeTOYHOEe CTPoeHne
4 buoxumuna O OTKpbITUE CXOACTBA 3TANoB Pa3BUTUA 3apOAbILIEN XKNBOTHbIX
5 Skonorus E [lokasaHo XxnMunyeckoe eQnHCTBO HEXMBOW U XKMBOW NPUPOAbI
6 MonekynapHaa
P YctaHoB/eHa U3MeHUMBOCTb Giopbl 1 dayHbl B NPOLLSIOM 3emin
6uonorua
N MatepuranbHbIMM HOCUTENAMU HAaCNeACTBEHHOCTM ABNAIOTCA FeHbl
7 Buoreorpadus
1 XPOMOCOMbI
8 [eHeTuka A, EQMHCTBO NnaHa cTpoeHnsa 60nbLUKX rpynn *KNBOTHbIX U PacTeHWi
9 CpaBHuTenbHasA
A, CxoncTBO 6enkoB 1 [JHK yKa3biBaeT Ha reHeTUYEeCKOe POACTBO
aHaToMuA
1 2|3 3|4 |5|6/|7|8)|9
’<'! OTHOLUEHUE
§

«ﬁ Buonorusa + Mo3asuna

B cruxorBopenuu Ipasma llapBuna (mema Y. [lapBuHa) «Xpam Ipupo-
IBI» €CTh CTPOKU: «Hmak, cmupucsy de 6 20pdviHe Cnecusoil U 6e4HO NOM-
HU, Oyx cebanobuswlil, wmo yepeb — meoil poduy, 6pam meoil — mypaseii!»
(nepeeod H. Xonodkoseckozo). O uém unér peus? CrenaiiTe BBIBOJ O eIUH-
CTBE OPraHUYecKOT0 MUPa, KOTOPOe IPOABJISETCA Yepes3 ero pasHoobpasue.

o PE3YJIbTAT

OueHkKa 3agaHuna gna CamOKOHTPONA

1.470 Takoe bronorunyeckas apontouns? 2. HazoBmTe OCHOBHbIE NPU3HaKK GUoNoru-
yeckon 3sontounu. 3. Yto Takoe aBontoLMoHHas bruonorua? 4. HazoBumte oCHOBHble
1-6 | HanpaBneHuA 3BoNOLMOHHOM 6ronoruu. 5. YTo Takoe AoKasaTenbCcTBa 3BonOLMN?
6. YTo Takoe ManeoHTONOrMYeckme N MoseKynapHoO-reHeTMyeckme AokasatenbCcTea
sBonoummn?

7. KakoBbl OCHOBHble Mpu3HaKK buonornyeckon ssontounn? 8. Kak nponcxogunno
7-9 | pa3BuTME 3BONIOLMOHHbIX B3rNAAoB? 9. Ha3oBKTe OCHOBHbIE FPYNMbl fOKa3aTeNbCTB
aBonoumn?

10-12 10. KakoBa PONb NasieoHTONOIrNN N MOJ'IE‘KyJ'IHpHOIh reHeTUKN B 060CHOBaHUN 3BO-

nounmn?

§ 43. dBonoLMA OPraHNYeCcKoro Mmpa
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Teopus, moli opye, cyxa,
Ho 3eneHeem »xu3Hu opeeo!
Y. B. feme. ®aycm

§ 44. TEOPUA 3BOJIIOLUNN

OCHOBHbIe NOHATNA N KNtoueBble TepmuHbl: TEOPUA DBOJTIOLINA. Teopua
apontouuu lapBuHa. CMHTeTU4YeCKana Teopusi 3BOJIIOL AN,
BcnomHute! Y10 Takoe asontouna?

YnpaxkHeHue

Teopusa (oT rped. meopuc — 1 ActpoHomua |[A TeKTOHMYecKas Teopusa
paccMoTpeHHe, ucclenoBaHue) — cu- |2 leonorna  |Bb Teopua
cTeMa 3HAHMI M IpeJCTaBJeHUH O OTHOCWTENBHOCTU
HefiCTBUTENBHOCTH, co3xaéres B mpo- |3 Pusnka B KnetouHas Teopus
Imecce II03HABATEJBHOIN AEATEIHLHOCTH |4 Xumua I Teopwus bonbloro
yejsiopeKka. ComocTaBbTe €CTECTBEHHBIE Bspeoisa
HAYKM C TeOpUAMM — OCHOBOW wux |5 Matematuka |[[i Teopus anektponutnye-
passButusi. KakoBo 3HaueHne TeopuUU CKolt gnccoymaymm
SBOJIIOLIAM AJIS desioBeKa? 6 buonorua E Teopua BepoAaTHOCTU

COAEPMAHME

Yem oTnnvalotca pasnunyHbie cywecTeyiowve ssonouumn?

TEOPUA 9BOJIIOIIHUU — cucmema 00600ULéHHbLY ———

3HAHULL, 00BACHAIOWASL MEXAHU3MbL U3MEHEHUIL HUBLLX

O0pP2AHU3MO8, UX CO00ULecme8 U NPUiuHb. 00PA308aAHUS

ouopasnoobpasus Ha 3emae 6 npouyecce dgoaoyuu. Ilep-

BBIE II€JIOCTHBIE TEOPUU SBOJIONWM BBHIABUHYJIU B Haya-

ae XIX B. 9pasm Japeun u Kan Bamucm Jlamapk.

Bosbitioe BamsaHue Ha (opMUpPOBaHUE SBOJIOITMOHHOMN

O0moJIoOTHM KaK CaMOCTOSTEJIBLHOM OTpacju HayKU mMesa

Teopud sBoJionuu Yapnsa Japseuna. B cepegune XX B.

(dopMuUpyeTca CHUHTeTHUYEeCKas Teopusd, KpoMme koropoir 1. 118.7K. b.Jlamapk

pa3BUBAJNCH aJbTepPHATUBHBIE TEOPUU dBOJIIONUU. Ha (1744'[829) - bpar-

CEerofHA B DBOJIIONUOHHON GHOJOTMH M3BECTHO HECKOMb- o i/ HaTypammcr

KO JIeCATKOB TEOPUi, cpey KOTOPBIX BHIIEJSIIOTCA:

" meJeosozuiecKue KOHUeNnuuu 380JI0UUL — DBOJIONUSI OPraHUYECKOTrO
MHUpa IPONCXOIUT HE CIYyUaiiHO, a II0 OIIPeJeJIEHHON IIporpaMmMe, 3aJ0-
JKEHHOU B KaKOM-TO HEM3BECTHOM HaM I'eHETHYECKOM Koje BcesieHHOM
WM JKe B TBOpYecKoiu unee eé TBopia;

*  meopusa Jgonoyuu Jlamaprka — TpeAcTaBieHUe 00 9BOJIOINUN KaK CTY-
TMeHYaTOM Pas3BUTHUHU JKUBOTO OT IIPOCTOTO K CIO0KHOMY. PaKTOPHI 9BO-
Jroriuu 1o JJamapry: 1) BHyTpeHHee cTpeMJIeHNEe K COBEPIIIEHCTBOBAHUIO;
2) mpsMoe BIWSHUE YCJIOBUU CPEIbl Uepes YIIPaBIAeMOCTh U HEYIIPaB-
JIA€MOCTh OPTaHOB OIpeesisieT U3MEHUNBOCTL OPraHU3MOB; 3) HaCJIery-
IOTCS TOJIBKO IPUOOPETEHHBIE IPU JKU3HU 0CO0El MOoJe3HbIe MPU3HAKY;

*  meopus 3goroyuu Jlapéuna — cucremMa BIIJIAL0B 00 3BOJIIOIMOHHOM
PasBUTHUMU KUBOTO IIOJ IEHCTBHMEM TaKuX (PaKTOPOB SBOJIOIUU, KaK
HeoIpeJeéHHaA (HacJeICTBeHHAs) U3MEHUYNBOCTh M €CTeCTBEHHBIA OT-

186 00p, 4TO ABJIAETCA CIeACTBUEM OOpPHOBI 3a CYIIEeCTBOBAHUE;

Tema 6. 3BOJTIOLNA OPTAHUYECKOTO MUPA




"  CcuHmemuueckas meopus 360NIOYUL — CHUCTEMa IIPEJCTAaBICHUN O
TOM, UTO ABMIKYIIEll CHJION SBOJIOIIUU SABJISETCA €CTEeCTBEHHBIH 0TOOD
TeHeTUYeCKUX MYyTaIlnuii M peKoMOWHAIMI, M KOTOpas HauMHAeTCs Ha
YPOBHE IIOIYJIAIUA.

Ceromusa He IpeKpaIlaloTca TOUCKYU (DAKTOPOB M YCJIOBUI 3BOJIIOIIMOH-
HOTO pa3BuUTHA KMUBOro. Cpenm COBPEMEHHBIX TEOPUH IBOJIIOIUU MOYKHO
Ha3BaTh SKOCHUCTEMHYIO TEOPHUIO dBOJIOINU, TEOPUI0 HEHTPAIbHOIM SBOJIIO-
UUu, TeOPUI0 IIPEPBAHHOI'O0 PABHOBECHUH.

Utak, P€anbHOCTb 3BONIIOUNN NMPU3HaETCA NoaaBnALWNM 60MbLIVHCTBOM
Teopvn7|, a Pa3j/indyatoTcA OHU 06bsICHEHIEM MEXAHN3MOB 2BoJloUnn.

KakoBbl OCHOBHbIE NOJI0XKeHWSA 3BOMIIOLMOHHO Teopun Y. lapBuHa?
IBosoninoHHad Teopua JlapBuua 6Gosee 100 et

CIY’KMJIa TEOPETUYECKUMM OCHOBaHHEM OMOJIOTHU.

Hayunaa pabora Y. JapBuHa, B KOTOPOH MBJIOKEHBI

OCHOBBI €T0 yUeHUsA, HasbIBaeTcA «IIpoucxokaeHne BU-

OB TIYTEM ecTecTBeHHOTO oT6opa» (1859). OcHOBHBEIMU

TIOJIOYKEHUSAMU TEOPUU dBoJoNMY [lapBuHA TaKOBBHI:

" 960110YUs 3AKJIOYAETCA B HEIPEPBHIBHLIX IIPUCIIO-
COOMTENbHBIX U3MEHEHUAX BUMOB;

*  OCHOBOI [JIA SBOJIIOIIUY ABJIAETCA HeonpedenéHHaAsn
(Hacnedcmeennasn) U3MeHUUBOCMY;

*  KaKOBIH BUJ CIIOCOOEH K HEOTPaHUUYEHHOMY pas-
MHOKEHUIO, HO JTOMY IIPENATCTBYEeT OrpPAaHUYEH-

Mn. 119. Yapn3 Jap-
BYH (1809-1882) -

BblAalowmmnca
HOCTL JKM3HEHHBIX PeCcypcoB, M O0O0JIbIIIasg 4YacThb AHITICKWIA
ocobeil rubHeT B 60pb6e 3a cywecmeosarue, HaTypanucT

TO €CTh B IIPOIleCCE€ B3aMMOOTHOIIEHUI C JKUBOU U

HE)XUBOU IIPUPOIOH;

* BBIOOPOUYHOE BHI)KMBAHUE U Pa3MHOKeHMe Hambojee IPUCIOCO0IeHHBIX
oco0ell ABIAETCA ecmecmeeHHblM 0Mmb6OPOM, KOTOPBIN CUNTAETCA ABU-
JKYIIeN CUJION 9BOJIIOIUH;

* TOA MefiCTBHMEM €eCTeCTBEHHOTO OTOOpa TPYHILI ocobeii OMHOTO BuIa
HaKaIJINBAIOT U3 IIOKOJIEHUS B IMOKOJIEHWE DA3JIMYHBIE IIPUCIOCOOH-
TeJbHbIE IPU3HAKN U IIPEBPAIaioTCA B HOBLIE BUBI;

* HOBbIe IOPOALI KMBOTHBIX M COPTA PACTEHHIl B IIPOIlECCe CeJeKITUU
06pasyIoTcsa IoJ BO3JEHCTBUEM UCKYCCMEEHH020 ombopa.

Teopus sBosronuu JlapBrHA PACKphLIa HAYYHBIE OCHOBBI IABIIKYIIIUX
CHJI 9BOJIIOINU, U STUM OBLI YTBEDPKIEH MCTOPUUECKUI MeTO[ IIO3HAHUA,
KOTODBIH HAaIleJWBaJl MCCJefOBaTesell He TOJNBKO Ha OIMCAHWE SBJICHUH
IPUPOABI, HO U HAa OOBACHEHWE UX CYTH, YCTAHOBJEHUS MPUUMUH SBICHUMH,
9TAIlOB PA3BUTHUAA.

Takum o6paszom, Teopua [apBrHa, KaK CUHTE3 SBOMIOLNOHHBIX UAEN CBOErO
BPEMEHN, OObACHAET BO3SHMKHOBEHE 3BOOLMOHHBIX M3MEHEHUI HA YPOB-
He OpraHM3MOB, NPOVCXOAALNX MO BIMSHUEM eCTECTBEHHONO OTOOPA.

KakoBbl OCHOBHbI€ NOJIOKeHNA COBPpeMeHHOo Teopun 3Bonounn?
BaxHBIM 9TalloM PasBUTHUA 9BOJIIOIMOHHONM OMOJJOrMK ObLIa CHUHTETH-
yeckada Teopusa sposionuu (CTI), chopmynuposannas B 40-x rogax XX B.

§ 44, TeopuA 3BONIIOL N
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CuHTeTHUECKAST TEOPHS OBOJIOLUHN — KOMNIEKC
npedcmasaenuil, Komopbvle A8AAOMCA CUHME30M OCHOB-
HblX NOJONCeHUll 0ap8UuHU3MA, 2eHeMUKU NONYJLAYUL
u axosaozuu. Cpenu eé ocHoBareseil ObLIM TaKue BBI-
matortuecsa 6uosioru, xak C.C. YerBepuxos, C.Paiir,
D.T. Jobamcanckuii, 1. N. Imansrayseu, A. H. Cesep-
moB ap. CuHTeTHYEeCKAas TEOPUs SBOJIIOIUU OLLIAa pas-
paboTaHa Ha OCHOBe IIPEACTABJIEHHH O MyTaluAaX KaK
€IMHCTBEHHOM WCTOUYHUKE HaCJIe/ICTBeIEHOI/I usMeHun- oo o [lo6xar-
BOCTH, O TIONYJIANUN KaK dIEMEHTaPHON eMHUIe 9BO- (. \u (1900-1975) -
JIOLUY ¥ JAPBUHOBCKUX IIPEJCTABIEHUN O GOPBOE 82  gnepsbie obbesuHmn
CyllleCTBOBaHNE U eCTeCTBeHHOM oT6ope. Co BpPeMEHH  reHeTuKy U TeOpUIO
nosaBaeHusa CTO mpousoIIo MHOTO HOBBIX OTKPBITUH B aBonoLnn
SBOJIIOIIMOHHOM Ouosoruu. Tak, copMyIupPOBAHEI yue-

HUSA 0 (popMax ecTeCTBEHHOI'0 0TO0Pa, MYTAX NOCTUIKEHUSA OUOJIOTMUYECKOTO

mporpecca, HAIpaBJIeHUAX dBOJIONUU U Ap. Ho Bce-TaKu HEMAJIO DBOJIIO-

IIMOHHBIX BOIIPOCOB OCTaéTcs 0e3 OTBETOB, U IOSTOMY CO3MaHUe IIeJIOCTHOM

TEOPUM BBOJIOIUU SABJSETCS gejoM Oymyiiero. BmecTe ¢ TeM, MOMKHO

BBIJEJIUTL PAMN HOJIOMKEHUI, ABJISIONINXCA OCHOBOM COBPEMEHHBIX JBOJIIO-

IIMOHHBIX B3TJISIOB.

*  DJIeMEeHTapHBIM JBOJIOIMOHHLIM MATEPUAJIOM W €TUHCTBEHHBIM HCTOY-
HUKOM HOBBIX HACJIEJCTBEHHBLIX IIPU3HAKOB ABJIAIOTCA MYMayuu.

*  JJeMeHTApHON eWHUIIEH HBOJIONUU SBJISIETCA RONYAAYUSL CO CBOUM
reHO(OHIOM, TTOCKOJbKY MMEHHO B HEH IPOUCXOAAT BCE DBOJIIOIIMOH-
HbIe IIpeobpa3oBaHuA.

*  OJIeMEeHTapHBIMU (DAKTOPAMU SBOJIONNYU ABIAIOTCA dpelid) zeno8, nony-
AAYUOHHBLE 60NLHBL U U30AAYUA. ITU HAKTOPHI MMEIOT CIyYalHBIH Xa-
paKTep ¥ ABISIOTCS (haKTOPAMU-IIOCTABIMKAMY MaTepraja AJs oToopa.

» CyIrecTByeT TPU BHUIA SBOJIOIMOHHOTO IIPOIlECCA: MUKPOIBOLIOUUSL,
8u0000pa308aHUE I MAKPOIBOSIOUUS.

= IBmkymiell CHJIOH 9BOJNIONUU SABJIAETCA ecmecmeeHHbll omoop,
IefCTBYIONNM Ha COBOKYIHOCTL (DEHOTUIIOB IOMYJISIUAN.

= EcrecTBeHHEBIII O0TOOD OBIBAaeT QGUMCYWUM, CMAOULUSUPYIOWUM U
Pa3poul8aouuM.

= Jliobasa cucreMaTuyecKas I'PYIIIa MOXKeT Jn0OO IporBeTaTh (6uoozute-
CKUil npozpecc), 1mb0 BEIMUDPATE (0UO002UYeCKUllL pezpecc).

* DBuosornueckuii mporpecc SOCTUTAETCSI B PE3yJbTATE SBOJIOIIMOHHBIX
M3MEHEHU! OpPraHM3MOB, KOTOPBIMH SBJAITCA aApomMopposvl, uduo-
adanmayuu m obwas dezeHepayus.

» Ilporecc 5BOMIOINK SABJISAETCS HEOOPATUMEBIM, TO €CTh IIPU BO3BPAII[EHUN
YCJIOBUM OKpy:Kalollleli cpeabl B IIpeKHee COCTOSHME aJalTalluu
KasKIbIl pa3 pasBUBAIOTCA 3aHOBO, a He BOCIPOM3BOAATCSA MPEABLIAYIIHE.

Tema 6. 3BOJTIOLNA OPTAHUYECKOTO MUPA

UTaK, COBpEMEHHaA TeopunAa 3BONKOLNN 006bsCHAET SBOJIIOLUMOHHbIE
N3MEHEHUA XKNBOrO, Ha4YNHaLWMeca B nonynaynax n npomcxogaulee
nyTem eCteCtBeHHOro 0T6opa NMPU3HaKOB, onpeaenAaemMblX reHamu.
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, AEATEJIbHOCTb
%' 3apaHue Ha conocTaBneHmne

ComocTaBbTe MOHATHUS SBOJIOIMOHHON OWOJIOTHMM C OIpPedeIeHUAMU U
monyunre (paMuInio y4EHOTO, KOTO-
lydure ¢ y ’ 12345678910
PBI ABJIAETCA OCHOBOIIOJIOMKHUKOM
TeHETUKU IIOMYJIAIINA.
1 Monynauua E, KonebaHua 4ncneHHOCTV KaK 3fIeMeHTapHbI GpakTop 3Bonoumm
2 lizonauua O dopma M3MEHUMBOCTY, ABNAOLLASACS OCHOBOW €CTECTBEHHOIO 0TOOPA
3 EcTecTBEHHDIN . .
oT60p K CBobogHoe cnyualiHoe cKpelrBaHme ocobeli nonynauum
4 [peind reHos P JnemeHTapHbI 3BONIIOLUOHHDBIV MaTepuran
B, CoBOKYMHOCTb NPU3HAKOB KaK pe3ynbTaT B3aMMOAeNCTBMA reHoTMna
5 BonHbI XKU3HN . .
C OKpY»KatoLLel cpeaoi
6 MyTauun Y SnemeHTapHana eanHMLA 3BONOLMN
7 TleHodoHp E, MpenatcTeua B cBOGOAHOM CKpeLiMBaHUM 0cobel Kak paKTop 3BOSIOLMUN
8 [laHmMuKcna N CoBOKYNHOCTb annenbHbIX FeHOB 0cobeln nonynayum
9 HacnepctBeHHas . .
B, CniyyaiiHble N3MeHeHMA YacToTbl BCTPeYaeMoCTy annenemn
N3MEHYMBOCTb
10 OeHoTuUN T BoblibopouHoe BblXXMBaHWE 6onee NprcnocobneHHbIX ocoben

4 ﬁ! OTHOLUEHUE
;;g Buonorus + leorpadpusn

Kpyroceernoe nyremecrsue Y. [[lapBuHa Ha Kopabie «Bburab» («Uireii-
Ka») mpoxoamio B 1831-1836 rr. B peaysbTaTe 3TOTO MyTENMIECTBUS OBIIO
3aJI0KE€HO BBOJIIOIIMOHHOE yueHme. HasoBuTe m ompenmenuTe reorpadudye-
CKO€ PacIoJIO)KeHNEe KPYIHEHRIITNX OCTPOBOB, KOTOphIe moceTua Y. JlapBuH.

[esoHnopt
®

’

TeHepunde

A3opckune octpoBa

OCTpOBa
3enénoro Mbica

lananarocckue

KokocoBble ocTpoBa

CupgHen
@

oBaA
3enaHgua

(®

KennTtayH 3anuB 5
Kopons leopra Xo6apt
QonkneHackne OctpoBa

A PE3YJIbTAT

OueHkKa 3apgaHuna ANA CaMOKOHTponA

1. Yto Takoe Teopus ssonounn? 2. lNpreeanTe nprmepbl Teopuii 3sosnouymu. 3. Yto

1_g | TaKoe Teopua sgonioLmyn [JapsurHa? 4. Yto siBnseTca ABWXKYLWMMUN daKTopamuy 3BO-
noumn no Teopun flapBuHa? 5. Yto Takoe cnHTeTUYECKan Teopua sgonounn? 6. Ka-
Kne HayKu fierfin B OCHOBY CUHTETUYECKON Teopun 3BonoLmnn?
7. Yem otnimyatotca pasnnyHblie Teopum sBosoummn? 8. KakoBbl OCHOBHbIe MOJIOXe-

7-9 | HuA 3BoMOUMOHHON Teopum Y. [lapeuHa? 9. KakoBbl OCHOBHbIE MONIOXKEHUA CoBpe-
MEeHHOW Teopwnn 3BoOLUN?

10-12 | 10. OxapakTepu3ynTe OCHOBHbIE NOSIOXKEHMWA COBPEMEHHOWN TEOPUN SBOIOLUN.

§ 44, TeopuA 3BONIIOL N
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Kak 6onbwoli Xxy00XKHUK, Xxueas npupooa ymeem
U He3Ha4YumeJsibHbIMU Cpedcmaamu 0ocmuz2ams 8eJIUKUX 3ghgpekmoe.
I etHe

§ 45. 3BOJIIOLUMNOHHBIE ®AKTOPbI

OcCHOBHbIe NOHATUA N KnioueBble TepmuHbl: SBOJIIOLIMOHHBIE DAKTOPDI.
SnemeHTapHble ¢paKTopbl 3BoNOUMN. [BIKyLive ¢paKTopbl SBONIOLMN.
BcnomHute!  Yto Takoe cnmHTeTUYeCKaa TeopuA 3BonoLUn?

3HaKombTecb!

Boicobs KOpo8Ka dsyxmoyeunas
(Adalia bipunctata) nmeer nBe GOPMBI — UEp-
HYI0 U KPaCHYI. YUYEHBbIe M3ydaju COOTHOIIIe-
HUEe KPAaCHBIX U UYEPHBIX (OPM M YCTAHOBUJIH,
YTO OCEHBI0 B MONMYJANMUAX MIpeobiagaeT Kpac-
Has (opma. KpacHble GOKbU KOPOBKHU JIyUIlle
pPasMHOXKAIOTCsA. BecHON B GOJBIIIOM KOJHYECTBE BCTPEUAIOTCA YEPHBIE 00-
JKbM KOPOBKU: OHM Jiyullie 3uMyioT. OKasaioch, 4YTO OKpacKa CBA3aHa ¢ o0Me-
HOM BelliecTB. YépHbie — Gojiee X0JI00YCTONUNBEI, 8 KPACHbIE — ILJIOLOBUTEE.

COAEPXXAHUE

KakoBbl coBpemeHHble npeacTaBieHns o ¢paKkTopax ssonouun?
IBOJIIOIIMOHHBIE ®AKTOPBI — amo 6HewHUe u 6HYymperRHUe 603-
delicmeus, npusodaujue K 380L0OUUOHHLIM USMEHEHUAM OpP2AHU3MO8 U
coobuiecma. CorjaacHO COBPEMEHHBIM 3BOJIIOIMOHHBIM B3T/AxaM haKkTo-
PBI 9BOJIIOIIMM DPA3OEJAIOT HA [JBUIKYIIVE U dJIeMeHTapHble. [[BHKyIIUe
(bakTOpPHI SBOJIONMY MMEIOT HANPABJEHHBIM 3aKOHOMEDHBIN XapakTep, a
dJIeMEHTapHble — SABAAIOTCA (haKTOPAMU-IIOCTABIUKAMU 9BOJIIOIUOHHOTO
MaTrepuaJia 1 CoO3Jar0T YCJIOBUA IIPOTEKAHUA 9BOJIIOIIMOHHBIX H3MEHeHU.
CoBpeMeHHBIMH 9KOJOTUYECKHU-

®dakTopbl 3BOIIOLNN

MU HCCJIESOBAHWMEM YCTAHOBJIEHO, S aneMeHTapHble
9TO: a) Ha Kax/JOM YPOBHE OPraHm- HacnepcteeHHan BonHbl Xn3Hun
3aIMU JKUBOI'O €CThb CBOM (DAKTOPEL |, 3menuynBocTb [peiid reHos
aBosronMu; 0) BCE BKOJOTUYECKUE |EcTecTBeHHbI 0T6OP | Usonauus

(hakTOpEI, €CIU OHU AEHCTBYIOT C IIO-

CTOSHHON WMHTEHCUBHOCTHIO HJM IIOCIENHAA IEePUOAUUYEeCKU H3MeHseTcHd,
SIBJISIOTCS OAHOBPEMEHHO (PaKTOpaMu SBOJIIOIMHM; B) B OTHOIIEHWU IIOMY-
JATUNA KaK eIUHUIILl 9BOJIONUU PasjinvaioT BHYTPUBUIOBBIE (MHUIDAIUH,
BOJIHBI JKU3HU) U MEXKBUIOBbIE (CUMOMO3, KOHKYPEHIINsA, BhlefaHue U JIp.)
SBOJIIOIMOHHBIE (haKTOPHI.

WN1ak, dakTopbl 3B0MIOUUN Pa3fensatoT Ha ABMKYLLME U SNIEMEHTapHbIE.

Kakoe 3HaueHne nmeroT aneMmeHTapHble paKTopbl 3BOAIOLN?
JiieMeHTapHbIE (DAKTOPHI DBOJIOIUN — IMO 8030eiicmaeus, 6bL3bl8ai0-
wue 36010 UOHHbLe U3MEHeHUA Ouocucmem U umernuiie HeHanpasJieHHulLil
cayyaiinslit xapaxkmep. K aToil rpynne oTHOCATCA Apeid reHOB, MOIIYJIs-
IIVMOHHBIEC BOJIHBI 1 N30JIAIIMA.
Hzonsanusa — 603HUKHOBEHUE NI00bLX NPENAMCMeEuUil, Hapyulaouwux ceo-
000HOe ckpeujusarue u 00MmeH HacredcmeeHHol ungopmayueii. OCHOBHBIE



GopMBI M30JAIIUU — TeorpaduuecKad M dKoJorndecKas. ['eorpaduueckas
UBO0JANUA — 9TO CJIEACTBUE PAsTPAHUUEHUA PA3JIUUHBIX TIOMYJIAINNA OJHOTO
BuUAa GusuyecKUMU OapbepamMu (ropaMu, peKaMu U Jp.). IKoJoruyecKas
MBOJANUA CBSA3aHA C pasTPaHWUYEHWEM PAa3JUUYHBIX MOMYJISAIUNA OJHOTO
BHUa PABJIUYHBIMU 3KOJOTUUYECKUMU YCIOBUAMU CPeAbl OOUTaHUsA (HAIPU-
Mep, PacTeHUs JIYTOBLIX TPAB OMPeNeJEHHOTO BUAa MOTYT I[BECTH B pasHoe
BpeMs, B 3aBUCHMOCTH OT BECEHHErO IT0JIOBOMbs). M30MAIINA KaK 5BOJIO-
IIUOHHBIN (haKTOpP 3aKpeIIseT U YCUJINBaeT 00pasoBaHHbBIE B IOMYJIAIUAAX
TeHOTUNINYECKYe OTJIUIUA.

BoJaHBI :KM3HU, TN MONMYIAIMOHHBIE BOJIHBI, — nepuoduieckue uiu He-
nepuoduueckue CaAYyLailHble KOLeOAHUS YucaeHRHocmuy nonyaayui (ua. 121).
Hauubiit TepmuH BriepBbie 0611 BBemEéH C.C. YerBepuKoBbIM B 1905 T.

IBOJIIOIIMOHHOE 3HAYEHHNE IOMY-
JIAIVOHHBIX BOJH BaKJIOYAaeTCA B
TOM, YTO OHH CIOCOOCTBYIOT H3Me-
HEHUI0 YacCTOTHI ajlaesieli U TeHOTH-
moB. B cayuae peskoro cokparreHus
YMCJIEHHOCTU TOMYJANNUN 0cobu, KO-
TOpBIE CIYYAHO OCTAJIUCH JKUBBIMU,
MOTYT MMETH PEJKVe T'€HOTUIIBI.

dpeiip reHOB (TeHeTHMUECKUI
Ipeiid) — cayuailHoe u HeHanpas-
JleHHOe U3MeHeHUe wacmom 6écmpe-
yaemocmu anneneil. 8 NONYAAYUU.
I9ddexT remeruueckoro mapeiida
HauOOJIBIINHI B HEOOJBIINX NONYJAANNAX. VIsMeHeHNA, 00yCIOBIEHHBIE Te-
HeTU4YeCKUM ApeiichoM, MOTYT OBITH IIOJE3HBIMY, HEUTPAJIBHBIMYU MJIN BPEJ-
HeIMU. [Ipeiid reHOB MOKeT IPUBOIUTh K PACIPOCTPAHEHHUIO PEIeCCUBHBIX
MYTaHTHBIX aJijiesieii, He IPeIyCMOTPEHHBIX €CTeCTBEHHBIM OTOOPOM.

Wn. 121. BonHbI XM3HW XULLHMKOB 1 XXepTBbl

/TaK, anemeHTapHbIMK dakTopamm 3BONOLMM ABAAIOTCA Apeid reHoB,
BOJIHbI XKU3HW 1 U30NALUA.

Kakoe 3HaueHMe nmeloT BUAbl €CTeCTBEHHOro otéopa?

JBusxymue (GaxkTopsl 3BOJIOIUU — GAKMOPbL, KOMOpble HANPABAAIOM
pa3nuiHble INeMEHMApPHble U3MEHEeHUs, B603HUKWUe 6 pe3yavmame
mMymayuii, 6 CMmoOpoHYy @OOPMUPOBAHUS NPUCNOCOONEHUL OP2ZAHU3MO8 K
U3MeHeHUuaM Ycrosuil oxpyxcaroueil cpedovl. [IBUKYIIEN CUIONH HBOJIOIUU
SABJIAETCA €CTEeCTBEHHBIH OTOOD KaK cJeAcTBHe OOPLOBI 3a CYII[eCTBOBA-
HUe B pasjauuyHbIX eé (opmax. Bopnba 3a cyllecTBOBaHUE — CJIOMKHBIE U
pasHoOOpa3HbIe OTHOINEHUWS 0cOo0eil BHYTPM BUIOB, MEKIY BUTAMHU U C
HeOpraHn4YecKOoil IpUpomoii.

EcrecTBeHHBIH 0TOOP — npouecc, 8 pesyavmame KOMOPOzO 6bLHUBA-
0m u 0cmaeéasiom nocne cebs NOmoOMCmeo NPeuMyuLecmeeHHo 0cobu ¢
NONe3HLIMU 8 OAHHbLX YCAOBUSAX HACIEICMBEHHUIMU U3MEHEHUAMU. ITOT
daxTop 9BOJIOIMK BCeTJa WMeeT HAMPaBJEHHBIM XapaKTep, COBEPIIEeH-
CTBYeT IIPUCIOCOOJIEHUA K YCIOBUAM CYIIECTBOBAHUA, [OeHCTBYeT Ha
BCce OpraHM3MBLI B JI0OOM Bo3pacTe. B 3aBucMMOCTH OT HaIpaBJIeHUA
aIanTallMOHHBIX WN3MEHEHWH eCTeCTBEHHBINI O0TOODP MOXKeT OBITh IBUIKY-
UM, CTAOMINBUPYIONINM U PAa3PhIBAIOIIIIM.

§ 45. DBONOUMOHHbIE PpaKTOpbI
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Heuncywuii ombop 6vL3vi6aem nocmenen-
HOe u3MeHeHue (eHomuna, 6edém K u3mere-
HUI0 HOPMbL PeAKUUU 8 00HOM OnpedeséHHOM
Hanpaénrenuu. OcyiecTBigeTca B HOBBIX yC-
JIOBUAX B IOJIB3Y M3MEHEHUl, UMEIIINX B
ATUX YCJOBUAX OJIaronpUATHBIA xapakTtep. C
IBUIKYIIIMM OTOOPOM CBSI3aHO MOABJIEHUE HO-
BBIX Ipuciocobimennii. IIpumepom meiicTBus
IBIIKYINETo 0T60Opa SABJSAETCS WHAYCTPUAIDb-
HBII MeJIaHU3M y 0abouek OepeésoBoil msme-
HU1H (ua. 122).

Cmabunusupyrowuti oméop ocobeii co- Wn. 122. Cxema peicTauA
npoeoxcdaemcss npu NOCMOAHHOM (peHomune ABWXyuljero ot6opa
CYdCeHUeM HOPMbL DeAKYUU U JUKBUOUDYEM . . e e o
omkaonenus om Heé. TeopHuo cTabUIN3UPYIO- | . | . j . |
IIero oréopa paspaboTas YKPauHCKUH YIEHbIH . X

H.H. IImanveaysen (1941-1946). Ira dop-
Ma 0T60pa MPOSABJIAETCI IPU YCTOMUMBHIX 9KO-
JormuecKux ycaoBuax. Crabuansupyromiuii
oTOop obecmeumBaeT MOAMEP:KAHUE IIOCTO-
SHCTBA OMPEAeJEHHOTO (heHOTHUIIa, KOTOPBIi
HamboJiee COOTBETCTBYET Cpele, W OTBEpPraer Wn. 123. Cxema feincreus
JI00bIle MeHee IIPUCIOCOOUTENLHBbIE WN3MeHe- cTabunusvpytowero otéopa
Husg. [elicTBue CcTabMINM3UPYIONIEro oTGopa
WLTIOCTPUPYIOT TaKKe BUABI OPTaHU3MOB, KaK
natrumepud (un. 123) u rarrepus. OTU PEIUK-
TOBbIe (DOPMBI COXPAHWUJIN HEM3MEHHBIE IIPU-
3HAKU JAJIEKUX IIPEIKOB, KUBIIUX OECATKU
MWIJIMOHOB JeT Hasang. IIpmMepom meiicTBUA
CTa0MINBUPYIOIIETr0 OTOOpPa TaKiKe SABJAETCS
coxpaHeHUe o0TeKaeMoil (OpMBI Tejaa y PhIO,
pa3MepoB dacTed IIBETKA.

Paspuviearowguil oméop npugodum K noas-
JIeHUI0 HEeCKOMbKUX (PeHOMUN08 U HANPAsJieH
npomué cpedHuUxX npomexicymoynsvlx gopm. Pas-
pBIBaOIIMI (AU3PYITUBHBII) 0TOOP IIPOSABJIAETCA TOTA, KOT/la YCIOBUSA CPEAbI
HACTOJIbKO M3MEHIJINCH, YTO OCHOBHAA MAcCa BHUA YyTPAYMBAET afallTUBHOCTb,
a TPeuMYIIeCTBEHHBIMY CTAHOBATCA 0OCOOM C KPAaWHWUMM OTKJIOHEHUSAMM OT
cpenHeil HOpMBI. ITa (hopMa 0TOOpa MPUBOAUT K TOJIUMOP(PU3MY — CYIIEeCTBOBA-
HUIO B IIpefesiaxX IOMYJIAIINY ABYX MJIN HECKOJIbLKUX (DOPM C PE3KO OTIMUHBIMU
Tpu3HaKaMu (HaIpuMep, KpacHasd 1 4épHas (JOPMBI KOPOBKHU JBYXTOUEUHOI).
IIpumepamu geiicTBUS PaspHIBAIOIIETr0 0TOOPA ABJISETCA BOSHUKHOBEHNE IIOITY-
JIAUH HACEKOMBIX C IJIMHHBIMY KPBLIBAMU U 0€3 KPBbLILEB HA OCTPOBAX, IIe
TIOCTOSTHHO yeT CUJIBHBIHM BETEP, BeCeHHeH (CBeTJION) 1 JeTHell (TEMHOIT) hopm
0ab0uKY IeCTPOKPLLIbHIIIA u3MeHunBad (ur. 124).

Mn. 124. Cxema pgenctesua
pa3pblBatoLero otéopa

Tema 6. 3BOJTIOLNA OPTAHUYECKOTO MUPA

WTak, ectecTBEHHbI OTOOP HanpaBnAeT pa3finyHble U3MEeHeHUs GeHOTMMNOB,
BO3HUKLUNX BCNEACTBUE MYyTaLMIA, B CTOPOHY GOPMMPOBaHNA NPUCnocob-
JIeHUI OPraHM3MOB K U3MEHEHUAM YC/IOBUIM OKpyXatollen cpefpbl. B aTom
N 3aK/0YaeTCA TBOPUYECKAn POSib eCTECTBEHHOrO OTOopa, Y NO3TOMY €ro
192 Ha3blBalOT ABMXYLLEN CUITION SBOMOLINN.




@ DEATEJIbHOCTb
3 3apaHve Ha NpYMeHeHe 3HaHNIA

Bpems

3amonaHuTe  TabauIy — «POpMBI
MU BHUJAMHU €CTECTBEHHOI'0o oTbopa?
F
pyrownin [ XKywmn Wi
BnusaHve Ha III I
$eHoTUN v IIII IIII IIIII-IIIII II Il

ecTeCTBeHHOTO oT6opa». Hem oTiamua-
IOTCSA M UTO ODII[er0o MeXK a3 INIHBI- II II II II II II
i AY P M I
OT60p
MpusHak  |cTtabunusu-| ABM- |paspbiBalo-
M, it ol
A Jil  alllh. ol
CTBUA Cpepbl
Pesynbrar Oewxywnin  PaspbiBatowmin - Crabunusu-
oT6op ot6op pytoLmin otbop

Mpumep
Buonorua + Sxonorua

Knaccuueckum mnpumepom meiictBusa «ddderra
OYTBIJIOYHOTO TOPJBINIKA» SABJSIIOTCA M3MEHEHUS IIO-
nynanuit renapnoB (Acinonyx jubatus), 4MCIEHHOCTD
KOTOPBLIX B HACTOSAINlee BpeMsA COKpalllaeTcs W HaCUu-
TeiBaeT MeHee 20 TwicAu ocobeii. CerogHsa STOT BUT,
“MeeT He3HAUNTeJIbHOe reHeTuYecKoe pasuoobpasue. Y
remapioB IOBHINIEHHAS YA3BUMOCTH K 3a00JIeBaAHUAM,
Ha0JIO/JAI0TCA OTKJOHEHUs, NPUBOAAIIME K CHUKe- | .

HUIO ILJIOMOBUTOCTU, OYEHDb BHICOKUII YPOBEHBb JETCKOM
cmepTtHOCTH (K0 70 % merewsbliieil He JOKUBAIOT A0 OAHOTO rojga) u Ap. Uro
Takoe «3G(eKT OYTHIJIOUHOTO TOPJBIIIKa» (aHTJ. population bottleneck)?

OTHOLWEHUE

» [
'«»’g Buonorusa + UHdpopmaTuka

dakTop — TOHATHE, MPOM3BOAHOE OT IMOHATHA nocmynamu, Oeilcmeo-
8amw, TO €CThb Mo, umo desaem, okasvigaem 8ausHue. B nHGopMaTHKe TaKkue
(haxTOPHI HA3BIBAIOT ApaiiBepaMu (OT aHIVI. driver — IBUTATeJb). OTO KOMIILIO-
TepHas IpPOrpamMMa, C MOMOIILI0O KOTOPOI OlepallMoHHAsA CHCTeMa ITOJIydaeT
IOCTYI K IpumOopy ammapaTHOro obecmeuenus. HalimuTe aHAJIOTHUIO MEXKIY
IBIKYIIUMHY (haKTOpaMU SBOJIONUK U JpaiiBepamMu B paboTe KOMIIbIOTEpA.

N PE3YJIbTAT

OueHkKa 3apgaHuna ANA cCaMOKOHTponsA

1. Yto Takoe dpakTopbl 3BoNOUMM? 2. Ha3oBKTe ABe rpynnbl GaKTOPOB 3BOOLMN.
3. Yto TaKkoe 3nemeHTapHble GpakTopbl 3BosOUMM? 4. HazoBUTE dnieMeHTapHble dak-
TOpbl 3BONOUMUN. 5. YTO Takoe ABMXKyLWaa cuna ssonounn? 6. YKaxuTe Ha3BaHue
rNaBHON ABWXKYLLEW CUNbl SBOMOLUN.

7. KakoBbl cOBpeMeHHble NpeAcTaBneHns o dakTopax ssonounmn? 8. Kakoe 3Haue-
7 -9 | HMe nMeloT 31IeMeHTapHble GakTopbl 3BoMOLUMN? 9. KaKoBbl 3HaYeHMe 1 BUAbI ecTe-
CTBEHHOro oTb6opa?

10 - 12 | 10. Yem OTnmyatoTCA 1 YTO OBLLEro MEXAY Pa3nMUHbIMY BUAAMY eCTeCTBEHHOTo oTbopa?

§ 45. DBONOUMOHHbIE PpaKTOpbI
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eonoyuto ocyujecmansiom onpedenéHHblie «paboyue cunbi»
(dhakmopel 38004uuU), KOMmopble «U3 CMpoumesibHO20 Mamepuana»
(pasnu4Heix Mymayuii) Ha «cmpoumesnbHoU niowadu» (8 nonynAayusx)
cmposam 6eckoHeYHble KOHCMPYKYUU npucnocobieHuli.

Y13 yuebHUKa «380/1104UOHHOE yYeHue»

§ 46. nonynauna. MUKPO3BOJIIOUNA. BUA. BAAOOBPA3OBAHUE

OcHOBHbIe NOHATUA N KnioveBble TepmuHbl: MONMYJIALUA. Mukpossonio-
yma. Mpucnoco6neHne. BUA. Bugoo6pasoBaHume.
BcnomHute!  Yto Takoe Teopwua ssonoymn?

Bawe mHeHne

B ropHbIxX Jecax YKpauHbI II0-
TyJIAIUYA 0eJIKM OOBIKHOBEHHOM HMMEIOT
TEMHYIO OKPAacKy, a TOMYJAIMUNA OeaKn
PaBHUHHBIX JIECOB — pbLKYI0. o Bare-
My MHEHUIO, IT0YeMy?

COAEPXXAHUE

Mouemy nonynAumnA ABNAETCA 3NeMeHTapHOI eAnHULeln dBoaounn?

IIOIIYJIAIIUS (;at. populatio — HaceseHUe) — MO COB0KYNHOCMb 0CO-
Oeil 00HOz0 68uda OpPzaAHU3MOE, KOMOPbLe HA NPOMAHCEHUU MHOZUX NOKO-
JeHuil cywecmayiom 6 npedenax onpeleséHHOU meppumopuu, c0600HO
CKPeWuBaiomcs U OMHOCUMEAbHO U30JLUPOBAHLL O0m Opyzux NONYLAYUil
suda. YcaoBUA KU3HU B IIpefesiaX apeajia BUJa HEOQUHAKOBBHI B Pa3HBIX
y4JacTKax, YTO MPUBOAUT K BO3HMKHOBEHUIO PA3IUUYUI MEKIY IPyIIaMu
ocobeii 1 PopMUPOBAHUIO HMOMyaAINii. [JIaBHBIN (haKTOp, 00beqUHAIOIII
oco0u B TMOMYJANUSAX, — CBOOOAHOe CKpeluBaHue (manMukxcusa). Ocodu
PasHBIX IOMYJIAIUI TaKiKe MOTYT CKPeIluBaThCd, HO ATOMY, KaK IIPaBUJIO,
MIPeIsATCTBYIOT reorpaduueckue (Hampumep, PeKH, TOPbl) U OMOJIOTHUYECKHE
(HammpuMep, pasHOe BPeMsA PasMHOKEHUsI) (PaKkTopHI.

Ilouemy xe MNONYJAIUN ABJIAIOTCA r
eIUHUIIEHl OBOJIONMKU, a He OTAeJbHAasd
ocobb, Kak cumtan Hapsuu? OgHa 0co0b
TOI'0 WJIM MHOT'O BHAA HE CIIOCOOHA 3BOJIIO-
IIMOHUPOBATh, IMOCKOJBKY €€ Habop IreHOB
He U3MeHseTcAd Ha IPOTSKEHUU JKU3HU.
B coBpeMEHHOM SBOJIIOIIMOHHOM YYeHUU
MMeHHO TMONYJANMH PacCMaTPUBAIOTCA Wn. 125. NMonecckas nonynAauma
KaK «CTPOHUTeJbHasd ILIOIAAKa», apeHa 3y6pos
SBOJIIOIIMOHHBIX COOBITHH (us. 125). 9T0 06BbsICHAETCA T€M, UTO:

*  momyJaAnus 6Jarogapsa HacJeICTBEHHOM M3MEHUYMBOCTH COCTOUT U3 OCO-
0eif, OTINMYAOIINXCA 10 N'eHOTHILY;
* B IOMYJSAIUYU TMOCTOSHHO MEeMCTBYIOT (haKTOPHI, M3MEHSIOIEe COOTHOIIIe-

HU€ YaCTOTHI TeHOTHUIIOB U AJLJIEJbHBIX TeHOB (TeHeTUUECKYIO CTPYKTYPY);
* B MONYJAIMU IIOCTOSHHO CYIIECTBYIOT B3aUMOCBS3HW MEKIY 0COOAMU U

OKpYy:Kalolell cpeaoii, 6arogapsa UeMy BBIMKMBAIOT 1 JAIOT IIOTOMCTBO

TOJBLKO 0COOU C MOJIE3HLIMU B JAHHBIX YCJIOBUAX MU3MEHEHUSMMU.

-




s oCyIlleCTBJIEHUSA SBOJIOIMOHHBIX H3MEHEHHUH Heo0XOAMMO HAaJIK-
yme TPEX IPOIECCOB: MYTAIMOHHOTO (IMOABJIEHWE HOBBIX DPa3HOOOPA3HBIX
MIPHU3HAKOB), PEKOMOMHAHTHOTO (CO3JaHMe HOBBIX COUETAHWH MPU3HAKOB)
¥ CeJIEKIIMOHHOro (0TOOp IIOJIE3HBIX AJISA JKU3HHU 0CO0el IPU3HAKOB), IIPO-
UCXOAANINX WUMEHHO B MOMyJAAINMAX. Biaromapsa sTUM IIPOIleCcCaM ITPOWC-
XOIUT dJIeMeHTapHOe 5BOJIOIMOHHOE sBJEHWE, TO €CTh CYII[eCTBEHHOe U
HeoOpaTHMOe M3MeHeHHe IreHO(OHA MMOMYJIAINA Ha IJIUTEIbHBIN IePUoJ.

NTak, uMmeHHO nonynAaunn, a He oTaesibHble 0cobu ABNATCA
NeMeHTapHbIMWN eANHNUAMWN 3BOTIOLNNA.

Y10 ABNAeTCA pe3ynbraToM MUKPO3BOMIOLMOHHbIX U3MeHeHuIn?
JB0NIOYUOHHBLE Npoueccvl 8 npedesax NONYAAYUll, Komopsle 3a6epuia-

omes QopMupo8aruem nPucnoco6IeHHOCMU 0PZAHU3MO8 U 00pA306aHUEM

HOB8bLX NONYAAUUL U n006uUd08, HA3bLBAOMCA MUKPOIBOIOIUeil. [[BUKY-

Ui GaKToOp 9BOJIOIMUOHHBIX M3MEHEHUHM B MOMYJIAINMUIX — €CTEeCTBEeHHBIH

oTO0Op, a MaTepuas MJifd MHUKPOIBOJIOIMOHHBIX WM3MEHEHUN — MYyTaIlluu.

EcrecTBeHHBIN 0TOOP HAmpaBJAET pPasHbIe dJIeMeHTapHble U3MEHEeHU:A (de-

HOTHUIIOB, BO3HUKIINX B Pe3yJbTaTe MYTallhii, B CTOPOHY (hOPMUPOBAHUSI

aJanTannuii OpraHM3MOB K M3MEHEHUSAM YCJIOBUI OKPYIKAIOIIEH Cpeabl.
Ananranum — nNPUCNOCOOJeHUS CMpPoeHus, QYHKUUil, nosederHus

OpP2AHU3MO6 K ONPefeséHHuLM YCLOBUAM CYULeCME06AHUSL. Anamranuu

BO3HHMKAIOT B IIPOI[ECCE HBOJIIOINY HA OCHOBE HEMTPATBLHBIX MYMAyUil Uiu

modupurayuii. HoBble mpHCIIOocOOJIeHNs IOABIAIOTCA HE Cpasdy B IOTOBOM

BHUIE, a IINTEeIbHOe BpeMsa (hOPMHUPYIOTCA B IIpoliecce sBoJronuu. Jlrobas

COBOKYIIHOCTb aJalTallii IIOMOTAaeT OpPraHM3MaM BBLKUTHL JHUIIb B TeX

YCJIOBUSX, B KOTOPHIX OHA C(HOPMHUPOBATIACH IIOT

BAUsAHUEM (PAKTOPOB SBOJIIOI[UH.
Muxpossostonusa obecrneunBaer (GopMuUpOBa-

HUe pa3indyHBbIX a,uan’raunﬁ:

*  MUMUKDUS — CXOICTBO MEKIY He3aIluIeéH-
HBEIMH U 3alUIEHHLIMYA BUAaMu (HalpuMep,
OCOBUAHBIE 0a0OUYKM M OCHI, IITMEJIEBUIHBIE
myxu u mmenn) (ua. 126);

*  MAacKupo6Ka — CXOACTBO C IPEAMETAMY OKPY-  Wn. 126. MUMUKPUA MyXu
JKarolnei cpeabl (HampuMep, MOPCKON KOHEK XKypuasnky 0COBUAHOM
¢ Bogpopocaamu) (ur. 127);

*  3QWUMHAA OKPACKA TIOMOTaeT CIPATaTh-
cA B OKpysKalolleil cpefe (Hampumep, Oesas
OKpacKa MOJAPHBIX KYPOIIATOK);

«  npedynpedxcdanuias OKpacKka yKasbIBaeT Ha
OIIaCHOCTL [JAHHOT'O BuAa (Hampumep, Kpac-
HBIII IBeT OOKbell KOPOBKHU YKas3bIBaeT Ha

SITOBUTOCTD);

©  npusjexkamenbHas OKpAcka O0eCIeynBaeT
BCTpeuy oco0ell pasHBIX II0JIOB (HAIpPUMED, Wn. 127. MackupoBka
sApKas OKpacKa caMIila WBOJITH). MOPCKOro KOHbKa

MTaK, Pe3ynbraTOM MUKPO3BOMIOUNN ABNAETCA (I)OpMVIpOBaHI/Ie
aganTauunm N NosABAEHME HOBbIX I'IOI'IyJ'IFIuI/II7I.

§ 46. Monynauua. Mukpossontouna. Bug. BugoobpasosaHue
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Kak npouncxoauTt o6pasoBaHne BUAOB B npupopge?

BU/I, — cosokynrnocmb ocobeil, xapaKkmepusyou,uxcsi Hacie0cmeeH vl
cx00cmeom npu3HaKos, Komopvie c60600HO0 ckpewusarmces u darom naiodo-
8umoe nomoMcmeo, NPUCnOCco6aeHbl K ONpedenéHHbLM YCAO0BUAM HCUSHU U
3aHumam 8 npupode onpedenrénHnylo ob6racme — apean. BumoByio camocTo-
SATEJIBbHOCTH ONPEAeJEHHOM IPYIIbI 0cO0ell yCTaHABIMBAIOT II0 PA3JIUUYHBIM
KpuTepusaM Buia: MopdosiornuecKuii (CX0ACTBO 0co0eil 1Mo CTPOEHUI0), Te-
HeTUYeCKUi (XapaKTepHBIN I KayKJ0ro BHAa HAOOp XPOMOCOM IO KOJIH-
yecTBY, (popme m pasmepam), (HhUBUOJOTHUYECKHUH (CXOACTBO M OTJIUUYMSA B
ImpoIieccax KMU3HeNesATeJIbHOCTH), OMOXUMUYECKU (0COOEHHOCTY CTPOHUS
M COCTaBa MaKPOMOJIEKYJ, TEUEHUS ONPEIeJEHHBIX ONOXUMHYECKUX
peakimuii), reorpaduueckuii (OOI[HOCTh TEPPUTOPUU PACIPOCTPAHEHMUS),
SKOJIOTHUUYECKHUIl (IPUCIOCO0JEHHOCTh K YCJIOBUSAM CYINECTBOBAHUA) U IP.
Kak ke BOBHMKAIOT HOBbI€ BUIBLI?

Bunoo0OpazoBanue — 9mo HANPABAEHHBLL ecmecmeeHHulM 0mbOOoOpoMm
260NHOUUOHHBLIL npouecc adanmusHvlx Npeodpas3o8aruil, KOomopbvlit eedém
K 00pa308aHUI0 zeHeMUYeCKU 3AKPbLMbLX 8UO0BLLX CUCMeM U3 zeHemuye-
CKU omKpbimblx 6HYymMmpusudossvix. Haunnaercsa BumoobpasoBaHue Ha YPOB-
He monynanuii. HoBble BUABI uallle BCET'O BO3HUKAIOT OT OJHOUM IPEIKOBOIH
rpynnsl 6JIU3KOPOACTBEHHBIX OPTaHM3MOB IIYTEM PACXOXKAEHUA MPU3HAKOB
Y POACTBEHHBIX OPraHm3MoB (guBepreHiuu). HeoO0XOZUMBIM YCJIOBUEM
BUI000PA30BAHUA SABJIAETCA M3OJAINNSA, B 3aBUCUMOCTH OT OCOOEHHOCTEH
KOTOPOM pasinyuaroT reorpa@uyecKoe M 3KOJOTUUECKOe BUI000pa3oBaHUE.

T'eozpaguueckoe eudoobpasoéarnue — T ™ "3
amo (opmuposarue HOBbLX ZDYNN 6 pe3yab- '
mame U3MeHeHUs apeana npu zeozpaguie-
ckoll usonayuu. Ilpoucxoaur myTéM paspbiBa
CILJIOIITHOTO apeaJia Ha yacTu (Hampumep, o0-
pasoBaHWe pAa3JUYHBLIX BUAOB BLIOPKOB Ha
pasHBIX OcCTpoBax [l'asamarocckoro apxure-
Jjlara) WIM paclliupeHue apeajia U OTGOp B
HOBBIX YCJOBUAX; HAIPUMeDp, 0OpasoBaHUE
BUIOB MeaBennb Oypeiit (Ursus arctos) u mep-
Benb Oeibtit (Ursus maritimus) (ua. 128).

Jdxonozuieckoe 6udoobpa3oéanue — IMo
popmMuposanue HOBbLX 2PYNN 8 PAMKAX CY-
wecmeywuezo apeana npu IKOA0ZULECKOl
usonayuu. IlpoucxoauT B pesyabTare mew-
CTBUSA HOBBIX CE30HHBIX YCJOBUH (HaAIpH-
Mep, oOpa3oBaHMe BUIOB IIOIPEMOK OOJIBIION Wn. 128. Mepgenpb Gypbiit
BECEHHUU U IIOTPEMOK OOJIBIIION JIETHUI), B 1 mepasenb 6enbin
pesyJbTaTe CKPEIUBAaHUA MEXKIY 0C0o0aMU
POJICTBEHHBIX BUIOB (HAIpUMep, MsATa IepeyHas — TMOpUA MATHI KOJIOCO-
BUIHON M MATHI BOAAHON), 3a CUET MOJUILIOUTHBLIX MyTAIluil (HalIpuMep,
WCXOMHBIH BUJ ABY3epHAHKA mMeeT 2n = 14, Buja TBépas MIMeHUIA —
4n = 28, a mArkad mireHuna — 6n = 42) uiu coeguHEeHHEM CHUCTEeMAaTH-
YeCcKU OTAAJEHHBIX OPraHU3MOB (HAIPUMED, Pa3JNUHbIe BUABI JUIIAHHU-
KOB — pe3yJbTaT cuM01ro3a rpuboB 1 BOLOPOCJIELi).




OEATEJIbHOCTb
» 3apaHue Ha conocTtaBieHne

CpaBHuTe reorpaduueckoe u 9K0JOTMUYECKOe BUA000pAa30BaHUE.

Bupgoo6pasoBaHue
reorpaduyeckoe 3Konormyeckoe

MpusHak

C KaKnMu1 TeppUTOPUAMM CBA3AHO?
Kakne ¢popmbl n3onaunm gencrayioT?
Kaknmm nyTaAMmn ocyulecTBnanTca?
Mpumepbl
Buonorua + dkonorusa

ComocTaBbTe ¥ ONpEEJUTE 3HAUEHUWE aJalTaluyd y U300pasKEéHHBIX
sKMBOTHBIX. [louemy ansa amanTamuii CBOMCTBEHHA OTHOCUTEJNLHASA I[€J€CO-
o0pasHoCTh?

1 Yrpoxatowas no3a xxyka-6ombapgupa A Mumnkpusa
2 Okpacka Xanawmx Hacekombix (ocbl, Muénbl) | B MacknpoBska
3 3uMmHAA OKpacKa y 3aliLeB-6enskos B 3awwmTHan okpacka
4 babouka-Kanvma € y30pOM rnas coBbl I MpegynpexpaatoLlasn oKpacka
5 CxopacTBO NanoyHMKa C BETOYKaMm Il Yrpoxatoliee npossrieHne NoBefeHnn
6 Okpacka camua MaHZapPUHKN E [lMpuBnekatenbHaa okpacka
1 m|m v, v v

A g OTHOLWWEHUE
&7 bunonorua + Cenekyuna

CnuBa momamusas (Prunus domestica) ¢ mabopom
xpomMocoM 6n = 48 moABMJACH elé B AOUCTOpPUYe-
CKMe BpeMeHa nyreM rubpuausaruu Tépua (Prunus
spinosa, 4n = 32) c anwruoit (Prunus divaricata,
4n = 16). Ilouemy cauBa HOMAIIHAS ABJIAETCA BUAOM?
OneHuTe 3HaUeHNE BUA000PA30BAHUSA B IIPUPOJAE U AJsA
YyeJoBeKa.

<,

-

PE3YJIbTAT

§ 46. Monynauua. Mukpossontouna. Bug. BugoobpasosaHue

OueHKa 3agaHunA ANnA CaMOKOHTpoOnA

1. Yto Takoe monynauma? 2. Ha3oBUTE OCHOBHbIE XAPAKTEPWUCTUKM MOMYMALMIA.
1-6 | 3.Y70 Takoe MUKpo3aBontouma? 4. MpuseauTe NpMMepbl aaanTaLum K yclioBusm cpe-
Abl. 5. Uto Takoe Bna? 6. Hazosute cnocobbl BUaoo6pasosaHus.

7. MNoyemy nonynAauuA ABNAETCA dNeMeHTapHON eauHuuen 3sontounn? 8. KakoBsbl

7-9
pe3ynbTaTbl MUKpO3BOMtoLmMn? 9. Kak nponcxogut o6pasoBaHme BUAOB B nprpoge?

10-12 | 10. CpaBHUTe reorpaduyeckoe 1 3KoIormyeckoe BnugoobpasoBaHue. 197
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Non progredi est regredi
(He udmu eneped, 3Hayum, udmu Hasao).
JlamuHckoe u3peveHue

§ 47. MAKPO3BOJIlIOLINA

OCHOBHbIe NOHATUA N KntoueBble TepMuHbl: MAKPO3BOJIOLUA. Buono-
rmyeckuin nporpecc. buonornueckuii perpecc.
BcnomHute!  YT0 Takoe cvHTETMYECKasa Teopus sBonoUMn? Yto Takoe reHom?

3HaKoMbTecb

3a6auxu Jlapsuna, MIN zananazocckue 3s0JuU-

xu (U1u BBIOPKU), — rpymma nTull cemeiictBa OBCIHKOBBIE ’ t
pana BopobobumooOpasHble. M3BeCTHBI TeM, YTO HMEHHO @ ﬂ’
Buabl oToii rpymnmbl Yapas Idapsus cobpan B 1835 r. Bo

BpeMsd moesaku K amamarocckum octpoBaM. HoOBBIE BUABI & 9\-\
IIPOUCXOAAT OT OOIIEero MaTePUKOBOTO BUIA M B IpoIecce %% e
SBOJIIOIIY CTAJM OTJMYATHCA APYT OT Apyra II0 pasMepy u %
dopme Kii0Ba, YTO OAJI0 UM BO3MOXKHOCTh 3aHMMATh Pa3JMUYHBIE SKOJIOTHAYE-
ckue Huiu. Kak B 9BOJIIOIIMOHHOM OMOJIOTHY HA3BIBAIOT 3Ty (hopMY SBOJIIOIIHN ?
COAEPXXAHUE

KakoBbl 0co6eHHOCTI 1 $OopMbI MaKpo3Bonouun?

MAKPO9BOJIIOIIUSA — 260n104uoHHbLI npoyecc, npueodawuil k¥ 603-
HUKHOBeHUIW Had8udosvlx epynn. B oTindme OT MUKPOSBOJIIONUN, KOTOPAA
IIPOMCXONUT B MCTOPUYECKNM KOPOTKOE BPeMA U JOCTYIIHA IJIA HEIOCPEe.-
CTBEHHOTO W3YYEHUA, MAKPOIBOJIONUA IIPONOJIIKAETCA HA IPOTAKEHUU
JIOJITUX T'PAHAVO3HBIX ITPOMEKYTKOB
BPEMEHUN ¥ HEeJOCTYIHAa [AJs HEeIOo-
CpPeICcTBEeHHOr0 HaOIIONeHM .

IOuseprenmnus (or. jgat. diverto —
yIaJA0Ch) — pa3éumue npusHaKos
pasauyus y ocobeii 00HOz0 6uda 8
pe3yavmame  NPucnocoobserHus K
pasauyHvim  ycaoguam cpedvt. OT-
JIiYye NPUBHAKOB, BO3HUKAIOIIEE B
pesyJbTaTe 3TOr0 ABJIEHUA, HAa3bI-
BaeTcsa zomoaozueil. I'omonozuyrbLe
Op2aHbL. — 9TO OPraHBI, CXOAHBIE IO Mn. 129. Tomonorua nepefHNX KOHeUHOCTEN
CTpoeHI/IIO u IIpOI/ICXOHC,I[eHI/IIO, HO MO3BOHOYHbIX: 1 — nequelh MbILLW; 2 - KNTa,
BBIMTOJIHAIONINE pas3jindHble (QYHK- 3 - KOWKY; 4 — yenoBeka
nuu (HampuMep, KOHEUHOCTHU KUTAa,
KOIIIKH U uejioBeKa (u.s. 129), KopHe-
BUINE ILIpesa W KJIYOHU KapTodeis.
IIpumep AWBEPreHTHOUW SBOJIIOIIUU —
MOABJIEHNE PANOB MJIEKOTUTAIOIINX
oT 00IIero mpegka.

Kousepreniys (oT. nar. conver- Mn. 130. AHanornyHble opraHbl: 1 — KpblibA
g0 — COMMIKAIOCH) — He3ABUCUMOE  prpin:2 — KpbinbA 6aBOUKY; 3 — KPbUTbA
passumue CXO00HbLX npusHaxkos Yy netyyei Mbiwn




Qunozenemuyecku omoanéHHbLX
OpP2AHU3MO8 6caedcmeue NPUcnoco-
OlenHus ux K nodoOHbLM YCAOBUIM
cpedvi. CXOACTBO TPU3HAKOB, BO3-
HUKAalolllee B Pe3yJbTaTe 3TOTO $B-
JeHUusdA, Ha3bIBaeTCA  aHAJLO2Uell.
AHQJ02UuYHbLE 0P2AHbL — 9TO OPTAHBI,
BBIIDOJIHAIOI[ME MOJZOOHBIE (PYHK-
U, HO He UMeoIue OOIIero Iia-
Ha CTPOEHUSA U TIPOUCXOKAEHUS.
IIpuMep KOHBEPreHTHOII  9BOJIO-
UM — TOABJIEHWE KDBLIBEB Yy pas-
HBIX JKUBOTHBIX (uJz. 130).
Ilapanmenusm (OoT. rped. para-
llelos — TOT, UTO ABUIKETCA DAAOM) — HE3ABUCUMOE pa3eumue CXO00HbLX
NPU3HAKO8 Y POOCMBEHHbLX CUCMeMAmUiecKux zpynn opzaruamos. Cxom-
CTBO TIPU3HAKOB, BO3HUKAIOIIEEe B PE3YJIbTATe 9TOTO ABJIEHUS, HA3hIBAETCSA
zomoiloniozuero (Hampumep, CX0ACcTBO (DOPMBI Tea v JacToHorux) (uz. 131).

Wn. 131. Napannenusm Tionexen (1),
KOTMKOB (2) 1 mopxei (3)

NTak, OCHOBHbIMU d)OpMaMVI MaKpO3BOJIOUNN ABNAKOTCA AnBepreHumna, KOH-
BepreHUnAa 1 napamnennsm.

KakoBbl 0OCHOBHbIe HanpaB/ieHNA MaKpo3Bonwuun?

Wsyuass 3aKOHOMEDHOCTH HCTOPMYECKOrO0 PpAa3BUTUA IKUBOTHBHIX,
A.H.Ceseprios B 20-x rogax XX B. paspaboTaJ HOHATUA «OMOJOTNUECKUI
Iporpecc» U «0MOJIOTUUECKUU PETPece».

Buosnornueckuii mporpecc — HANpPagieHue 3IBONLIOYUUL, NPU KOMOPOM
poxcdaemocmdv 6 nonyaayuu npeobradaem Had cmepmuocmyio. IIpusHa-
KaMu OMOJIOTMYECKOr0 IIPOrpecca SABJAIOTCA POCT UYMCAEHHOCTH 0cobeii,
paciiupenue ILIONIAAN CYIIECTBOBAHUS, MOBBIIIIEHNE TEMIIOB BHYTPUBUIO-
BOI M3MEHUYMBOCTU, O0OpasoBaHue U OOJbIIIOE KOJUUYECTBO MOJUMHEHHBIX
cucreMaTu4eCKuX I'pyIii, BBICOKUH IIOTEeHIIaJI BBIXKMIBaAHUA. Ha CerogHd B
COCTOSTHUY OMOJIOTMYECKOTr0 IPOrpecca HaXOOATCA MOKPBITOCEMEHHEIE, T'o-
JIOBOHOTHE MOJIITIOCKM, HACEKOMBbIE, IITHUIILI, MJIEKOIUTAIOIIHE.

Buosnormueckuii perpecc — Hanpasierue 3601H0UUU, NPU KOMOPOM
cmepmHocmy 8 nonyaayuu npeobnadaem Had poxcdaemocmvuio. IlpusHa-
KaMu OMOJIOTMYECKOTO perpecca SBJAITCA YMEHBIIeHWe YKWCIeHHOCTHU
ocoleil, cykeHUe ILIOIIAAN CYIIeCTBOBAHUS, CHUKEHHNE TEMIIOB BHYTPU-
BI/II[OBOﬁ N3MEHYMBOCTU, YMEHBbIIIEHNE pa3Hoo6pa31/m T'DYIIIIBI, HU3KUIA II0-
TEeHI[MAJ BBIKUBaHUs. Ha cerogusa B COCTOSTHUM OMOJIOTMUECKOTO perpecca
HaXOAATCS BUIBI, 3aHecéHHBIe B KpacHy[0 KHUTY.

/ITak, OCHOBHbIMM HanpPaBNEHUAMYM MaKPO3BOOLMOHHbIX
N3MEHeHWIN ABNAIOTCA BUONOrMYecKnin nporpecc
1 6ronornyecknin perpecc.

KakoBbl nyTn floctmkeHns 6monornyeckoro nporpecca?

B xome sBosromuu coueTamTCs M 3aKOHOMEPHO CMEHSIOT OPYr APyra
pasjanyHbIe IYTU JOCTUMKEHUSI OMOJIOTMYECKOr0 IPOrpecca, KaKOBBIMU SB-
JISIOTCA apoMop(0O3bl, UANOANAITAIINY U O0Iad JereHepains.

§ 47. MakpoaBosioums
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Apomopgo3svt (mopdopusuonozuieckuil npozpecc) — 3SBOJIOINOHHBIE
U3MEeHEeHUsd, IOBBIIIAIONIEe YPOBEHb OPTaHU3AIINY OPTaHU3MAa B I€JIOM U OT-
KPBIBAOIYIEe HOBbIE BO3SMOYKHOCTH AJIA IPUCIOCOOJIEHNS K Pa3JINIHBIM yC-

JIOBUAM cCylecTBoBaHuA. [IpuMepsl apoMOPPHBIX
SBOJIIOIMOHHLIX KN3MEHEHU#I — BO3HUKHOBEHNE
KPOBEHOCHOM CHCTEeMBI Y KOJILUEIOB, IIOSBJICHLE
cepaIia y MOJIIIOCKOB, UEJNIIOCTeH Y phI0, CeMAH Y
CeMeHHBIX pacTeHuil, o0pa3oBaHue IBETKA 1 ILIO-
Ia y TOKPBITOCEMEHHBIX U Jp.

Houoadanmayuu — 5BOJIOINOHHBIE U3Me-
HEHUs, WUMeIoIhe XapaKTep IIPUCIOCO0IeHUST
K OIpene€HHBIM YCJIOBUAM U He H3MEHSIOIINe
YPOBEHb OpPraHmM3anuy OpPraHmsMoB. Ilpumep
UINO0AJalITUBHBIX H3MEHEHHH — pas3HooOpasHoe
CTPOEHME IIBETKOB WJIM ILJIOLOB IIOKPBITOCEMEH-
HBIX, KOHEUHOCTEH y IITHUI] WJIN MJIEKOIUTAIOIINX
(un. 132).

Obwasn Oezenepayusn (mopdodusuonozuye-
CKUil pezpecc) — sABJIeHUE YIIPOIIEHUA OPraHU3MOB
B Iporecce sBoJonuu. IlpummMep oOIemereHepa-
TUBHBIX WN3MEHEHWI — HCUEe3HOBEHMEe y IMapasu-
TOB OPTaHOB UYBCTB, IUINEBAPUTEIbHON CHUCTEMbI

u 1p.

Wn. 132. MgnoapgantaunoH-
Hoe pa3Hoobpasne KoHeu-
HocTen nTmy: 1 — uanns;
2 - yTKa; 3 — KyponaTka; 4 -
aaten; 5 — open; 6 — cTpayc

Apowopgos— /' \ “&s
= — ; . 5
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. nere pauwﬂ/
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Bpema

Mn. 133. CooTHOLWWEHNWE NyTeN JOCTVXEHNA BUONOrMYecKoro nporpecca

B HCTOPHU Pa3BUTHUA OPraHMYECKOI'0 MHPA pPa3HbI€ IIYTH 3BOJIIOIINUN
B3auMocBA3aubl (un. 133). ApomMop(}o3bl OIpeneA0T 9TAlbl B PA3BUTUHU
OPraHMYECKOr0 MWPa, HOAHMMAIOT OPTaHM3AIMI0 TPYNNbl Ha BBICIINHI
YPOBEHb 3SBOJIIOIIUM W OTKPBIBAIOT IIepel] HUM HOBBIE BO3MOYKHOCTH IJA
ocBoeHUA cpenbl. JlanpHeliIllee pasBUTHE WAET IIYTEM WAMOANATITAIIMIN,
obeceumnBaIOINX OCBOEHME MOCTYIIHOTO pasHooOpasus yciaosuii. Ilpu me-
pexofie OPraHW3MOB B yCJIOBHUS Iompoire (GopMUPOBaHME MTPUCIOCOOIeHMI

COIIPOBOMKAAETCA YIIPOIIleHrneM CTPOeHUdA.

/ITak, OCHOBHbIMU NYTAMU JOCTUXKEHMA BMONOrMUYECKOro nporpecca
ABNATCA apoMopdo3bl, navoaganTauuy 1 oblan gereHepauus.



4@, AEATEJIbHOCTb

3apaHue Ha conocTaB/ieHne

3anoaHuTe TabauIly B paboueil TeTpamu.
MPU3HAKU BUOJTOTMYECKOTO NMPOIrPECCA U BUOJIOTMYECKOIO PETPECCA
Buonornyeckui
nporpecc perpecc

MpusHak

KonnyectBo ocobelt (yBennumsaeTcs Uim yMeHbLLAETCA)
Mnowagapb cywecTBoBaHWA (CyXKaeTca Um paclmpaeTca)
Temnbl BHYTPMBMAOBOW M3MEHUMBOCTY (pPacTyT uUam na-
nator)

KonnuectBO MOAUMHEHHDBIX CUCTEMATUYECKMX Fpynn
(yBENMUNBAETCA UM YMEHbLLAETCS)

3apaHue Ha NpyIMeHeHne 3HaHNIN

KakoB xapaxkTep TaKuxX BOJIOIMOHHBIX COOBITHH (apoMOpdhO3BI, UIU-
oajanTanuu WUJaM obIasa JereHepanud): 1) nossaerHue naasHUKO8 Y pbull;
2) npeobpa3oganue naa6amesrbH020 NY3vipsa U AézKux; 3) pedyKyus nuue-
8apuUMeNbHOll cucmemvl Yy JeHMOUHbLX uepaeil; 4) npeobpa3osanue niag-
HUKO08 Pbl0 HA NAMUNAAble KOHEeUHOCMU amM@uouil; 5) nossienue ocmpoLx
Kozmeil Yy Xxulwrbix nmuy, 6) noasnenue 0enoli OKPACKU Y NOJLADHLLX
HUBOMHBLX; 7) nosejeHue usemka; 8) noseaeHuUe NOJL08020 npouecca;
9) nosenenue mHozoxkiemounocmu; 10) ucue3nogenue KopHeil y nosuauru?

HaszoBure apoMmopdh03bl HACEKOMBIX, MJIEKOIUTAIOIINX, IOKPHLITOCEMEH-
HBIX, KOTOPble B COBPEMEHHOM OPraHWYEeCKOM MUDE SABJSAIOTCS IIPOTPECCH-
PYIOIAMU TPYIIIaMU.

OTHOLWUEHUE
;:g Buonorua + dTumonorusa

Ilpumepom amanTWBHOU pagmamun
MOXKeT OBITh pasHooOpasue IIaleHTap- v ﬁ 9 %
HBIX MJIEKONUTAIOIINX, WMEIOIIUX 00- J\\ / /
mero mpeaka (B IMeHTpe WILIIOCTPAIlNN). *\ ( -d

PaccmoTpuTe pPUCYHKM PasHBIX MJEKO- = ' a

— |
MUTAIONINX Ha WJJIIOCTPAIlUU, YKaKUTe / / | \xh
WX Ha3BaHWS U cpegy oburTaHumsaA. A UTO

TaKoe ajanTuBHaA pamuanua? Kaxoso /m ﬂ%’
IIPOUCXOKICHIE CJI0B B 3TOM GMOJIOrHAYe- L
CKOM TepMuue?

o PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTpPONA
1. Yto Takoe makpo3asontouna? 2. MprBeuTe onpeaeneHna NOHATUIA: OugepeeHyus,
KOHBep2eHyus, napansenusm. 3. Yto Takoe 6ronornyeckuii nporpecc? 4. Yto takoe

1-6 .
6ronornyecknin perpecc? 5. HazoBuTe OCHOBHbIE MyTW MakposBonouuu. 6. Mpree-
AuTe Nnprmepbl apomMopdo30B, namoaganTauui 1 obLen gereHepauun.

7_9 7. KakoBbl 0CO6€HHOCTM 1 GOpMbl MaKpo3BONoLMN? 8. KaKoBbl OCHOBHbIE Hamnpas-

neHnA MaKpOBBOJ’IIOU,VIVI? 9. Kak COOTHOCATCA OCHOBHblE nyTun MaKpOBBOJ'IIOLI,VII/I?

10-12 | 10. CpaBHMTE BUONIOTMYECKNI NPOrPecc N BUONOrMYEeCKNin perpecc.

§ 47. MakpoaBosioums
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CKka)xxume MHe, 80JIHbl, YmMO eCmb YesioeeK?
Omky0da npuwén oH? Kyoa notioém?

U Kkmo Hao Hamu Ha 38€30ax xueém?

I. letiHe. KHuza neceH. Bonpocesi

§ 48. 3BOJIIOLINA YEJIOBEKA

OCHOBHbIE NOHATNA N KNloueBble TepMuHbl: YEJIOBEK PA3SYMHDbIW. AHTpo-
noreHes. BONIOLNOHHaA 6Guonorus.

BcnomHute! Y70 Takoe aBonouna?

Nogymarire!

«Orryna mbl mpuniu? Kro
mbi? Kyna mbr ugém?» (1897-1898) —
KapTuHa (PPAHIIY3CKOTO XYAOMKHUKA
Ilona T'orena (1848-1903), oxHo m3
Hambojsiee 3HAMEHHTHIX €ro TBOpe-
uuit. Cosmannaa Ha TawuTu, XpaHuT-
csa B Myasee usamnabix uckycctB B Boctone, CIITA. Ko ke Takoii uemoBex?

COAEPXXAHUE

KakoBbl 0cO6eHHOCTU YenoBeKa Kak 6uocoymnanbHoro suga?

Bce coBpeMeHHBIE JIOAM, MPOKUBAIOIINE Ha 3eMJie, OTHOCATCA K Of-
HOMY Buny — YesOBeK pasyMHBIH, JIATHHCKOe HasBaHme Koroporo Homo
sapiens. ITOT BUI pacCMaTPUBAETCSA KaK COBOKYIHOCTDL IOMYJAIUIN, CO-
eIMHEHHLIX T'eHHBIM IIOTOKOM MEMKAY CO000ii, HAIOIUX IJIOAOBUTOE IIOTOM-
CTBO, 3aHMMAIOIINX OIPEIeJEHHBIA apeajl, MMEIOINX IPUCIOCO0IeHNA K
YCJIOBUSAM KUB3HU U 00IIee MPOUCXOKICHUE.

Yes0oBeK — OMOJIOTHMYECKOE CYIIECTBO, HOCKOJLKY y HEro TaKue Ke
0COGEHHOCTH, UTO M y BCEX APYIMX OPraHM3MOB. ITO I'eHETUUYECKUI KO,
KJIETOYHOE CTPOeHMUe, IIPOIeCChl KMBHEAEesITeTbHOCTH, OOMEH BeIIecTB,
SHepruM W MHQpOpMAaIuU U Ip. B cucreme opraHmueckoro mmpa YesoBek
pPasyMHBIN KaK OMOJOTMYEeCKUI BUA OTHOCUTCSA K MJIEKOIHUTAIOIIUM B IIpe-
menax Tuia XOpAoBbie. ¥ UeJOBEeKa, KaK U y BCEX XOPJOBBIX, €CTh XOpAa,
skabepHBIE IeIN B IJIOTKE, HEPBHASA TPYyOKa (B 3apOABIIIIEBOM Pa3BUTUMN)
u 1p. Kak u Bce miekomuramlnue, yejoBeK umeeT nuddepeHIInpoBaHHbIe
3y0bI, fuadparmy, 4YeThIpEXKaMepHOoe cepAlle, OH TeIJIOKPOBEH, BCKAPMJIN-
BaeT MAJbIIIeHl MOJOKOM U IP.

Yesr0oBEK — 00IIIeCTBEHHOE CYIIECTBO, HaleJIEHHOE COBHAHNEM, UJIeHOPas-
IeJILHON pPeublo, BTOPOM CUTHAJBLHOM CHCTEMOM, aOCTPAKTHBIM MBIIILIEHI-
€M ¥ BBICOKMM YpPOBHEM YMCTBEHHOI gesTesabHOCTH. OH XapaKTepusyercs
yMeHHEeM CO03[aBaTh pasHOOOpasHbie OPYAUS TPyJa AJA U3TOTOBJIEHUS
opynuii Tpynma. Biarogaps cmocoOHOCTM KOHIIEHTPUPOBATH U IepenaBaTh
HAKOILJIEHHBIN OMBIT CJEAYIOIIUM IIOKOJIEHHAM y UYejioBeKa (PopMupyeTcs
KyJabsTypa (1aT. cultura — yxoz, oOpasoBammue) — COBOKYIIHOCTh BCeX MaTe-
pUANBbHBIX U OYXOBHBIX IIEHHOCTEI UeioOBeUecTBa.

OcHOBHBIE OTJINUMSA YEJOBEKA OT NPYTHMX OPTaHU3MOB CBA3AHBI C MPY-
00801l desmenlbHOCMbIO, NPAMOX0NHcOeHUem U peublo. Tak, Vv YeJoBeKa MO3T
uMeeT GOJBINIME OTHOCUTENbHBbIE pasMepbl (0KoJo 2% OT Macchl Teja),



GOJIBIIIYIO N08epXHOCMb nosywapuil Goasiroro mosra (oxoso 1250 cm?),
IOMHHUPYET MO3TOBOUM OTAeJ uepena, cjaboe pasBUTHe HAAOPOBHBIX AYT,
Pa3BUTHIH n0000podoyuHbL BbicmYyn, MO3BOHOYHUK KNMeeT XapaKTepHBIE
4 uszuba, TpyaHas KJIETKa YILJIOIeHa cliepeu Hasal, Tas3 paciiupeH, CBOJI-
yaras CTOIA, PA3BUTHIN OOJIBIIION IaJel 1 AP.

Wtak, YEJIOBEK PA3YMHbIU - 6rocoumanbHbii BUA, y OPraHM3MOB
KOTOpOro nmetoTca bronormyeckne ocob6eHHOCTY, YKa3blBaloLne Ha
€VHCTBO C »KWUBOW NPUPOAOWN, N coumanbHble 0CO6eHHOCTH,
KOTOpble OT/INYAlOT YenoBeka OT ApYrMx OpraHU3MoB.

KakoBbl 0c06eHHOCTU 1 paKTopbl SBOAIOLIN YenioBeKa?

Hrine B 0O0IIecTBe CYIIECTBYIOT Pa3JMUYHBIE TEOPUU IPOUCXOKIEHU
yejgoBeKa. Has0BEM HEKOTOpBIE M3 HUX: 0oX)cecmeeHHas meopus (Teopus
pasyMHOTO cO3aHuA, uiau PasyMHOro 3ambicia), meopuui Buesemnozo eme-
wamenvcmea, cumuaavHas (OT. Jgar. sima — o0esbsaHA) meopus u ap. B
COBPEMEHHO! HAYKe NOMUHUPYIOT B3TJIAILI OTHOCUTEJIHHO aHTPOIOreHe3a,
KOTOPBIT IPOMBOIIEI IO BAUSHUEM SBOJIIOIMOHHBEIX (DaKTOPOB.

IIpoucxoxaeHne ueIoBeKa KaUeCTBEHHO OTJIMYHO OT BUA006PA30BaHUSA
B JKMBOTHOM MUDe. JBOJIIOIIUSA UeJOBeKa IIPOUCXONUIIA He TOJBKO IIO] BJIU-
sSAHUEeM OMOJIOTMYECKUX, HO W COI[MAJbHBIX (akTopoB. B dopmMupoBanmm
0COOEHHOCTEe! 4YesIOBEKa OIPENeAIINYI0 POJIb CHIIDANU IIPAMOXOXKAEHUE,
TPYZ, SIBBIK U OOIEeCTBEHHBIN 00pas 'KM3HU. IJBOJIOIUA UeJOBEKA Ha CO-
BPEMEHHOM 3Talle HANPABJAETCA AEeHCTBUEM COIMAJIBbHBIX NBUKYIIUX CHUJI
auTponoreHesa. OgHAKO BIMAHUE OMOJOTMUECKUX (AKTOPOB HEe IIPEeKpa-
maerca. Tak, B pesysbTare JeficTBUA ecmecmeEeHH020 ombopa y YeyioBeKa
BBIpA0ATHIBAETCA YCTOMUYMBOCTh K MHMPEKIIMOHHBIM 00JIE3HAM, AEHCTBYET
MYMAYUOHHBLIL npoyecc, B pesyjabTaTe MeKPACOBBIX OPaKOB MPOUCXOIUT
TeHHBIN IIOTOK W .

WTak, aHTponoreHes — npouecc BO3HNKHOBEHNA U d)OpMVIpOBaHVIFl
yeioBeKa B Mnpouecce spoounu, I'IpOVICXO}J,VIBLLIVIVI nog BianNAHMeEmM
61ONOTNYECKUX U counanbHbIX (I)aKTOpOB.

KakoBbl 0CHOBHbI€ 3Tanbl 3BOMIOLN YenoBeKa?

IBOJIIOIUOHHASA AHTPOMOJIOTUA (OT TPEY. AHMPONOC — UYeJI0BEK, J020C —
HayKa) — HAyKa, u3y4anuas npoucxoxcdenue u ucmopuieckoe pazgumue
yen08eKa. dTa HayKa UIeT OTBEThI HA BOIPOCHI «KaK?», «Korga?» u «rme?»
BO3HUKJIO UesaoBeuecTBO. COrJIaCHO COBPEMEHHBIM SBOJIOIMOHHLIM B3IJIS-
IaM JUHWUS YeJIOBeKa OTAeJNJIACh B MPOIlecCe MINUTEIbHOH 3BOJIOIUU OT
00e3bAHOIIO00HBIX IPeAKOB He paHee ueM 10 muH JeT Hasang. A POOUHON
YeJI0BEUeCTBA OOJIBIIMHCTBO YUEHBIX HA3hbiBaeT APPUKAHCKMIA KOHTHUHEHT.

HpeBHeNINM 00€3bAHOMOAO0HBIM MTPETKOM YEJIOBEKA CETOMHA CUMTAET-
ca Apdunumex xopennou (Ardipithecus ramidus), KOTOPHIH KMJI IPUOIIU-
SUTEJLHO 4,4 MJIH JIeT Hasal.

AHTponosoraMm ymgajiochk coOpaTh MPaKTUYECKU IeJBIN UYepel, MOAC U
CKeJIeT HIKHEH KOHEUHOCTH, CKeJIeT BepXHel KOHEeUHOCTH apAUIINTeKa.
Cerofusa apaUINTEKa CUNTAIOT HEIIOCPEACTBEHHBIM IIPEIIIeCTBEHHNKOM aB-
CTPAJIOIUTEKOB, OT KOTOPBLIX U Haudajca pony Homo. Aécmpanonumerxu —
00e3bIHOIION00HBIE IPEIKM, KOTOPBIM OBLIO MPUCYIe MPIMOXOXKIEHUe.

§ 48. DBontoOUNA YenoBeKa
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OHU KUJIM Ha OTKPBITHIX IPOCTPAH-
CTBaxX, T/ie B3aHUMAJNUChL OXOTOH,
cO0pOM PACTHUTENLHOI IHUIIHU, HE OT-
Kas3bIBAJNCh OT OCTATKOB JKUBOTHBIX,
KOTOpbIe OBLIM MOOBIUEH KPYIHBIX
XUIMHUKOB. B HacTosdlnee BpeMs
OIIMCAHO HECKOJbKO BHAOB AaBCTpa-
JIONIUTEKOB, CPeIu KOTOPHIX camble
IpeBHUE — aBCTPAJIONUTEK aHaMeH-
CKUIi, aBcTpajionuTek adapckuii (K
9TOMY BHAY OTHOCATCA OCTATKH M3- Mn. 134. AscTpanonuTek adapckui
BECTHOH cpefu aHTPOIOJIOTOB Jlocu)

(un. 134) aBcTpanonuTek appuUKAHCKUMA.

Yenoeex ymenwiti (Homo habilis) — npeBHeiimuii Buj pojga Yesnosek,
nosBuBIHUiica B Bocrounoit Adpuke okono 2,4 MuH JerT Hazan. VIMeHHO
Yesr0BEK YMEJIBIN MM OJHA M3 €T0 PA3HOBUIHOCTEH CUMTAIOTCA B HACTO-
dAmree BpeMs Haubojiee BEPOATHBIMM TPEIKAMM BCeX ITO3THEHINX IIpep-
cTaBuTesiell uyejoBeKa. VM MMEHHO 3Ty OaTy MOKHO IoJiaraTh HAYaJIoM
SBOJIIOIUY YeJIoBeKa.

Yenoeex npamoxodawuii (Homo erectus, ycrapeslllee HagBaHUE — ap-
XaHmponsl) — UCKOTAeMbIil BUJ, KOTOPBIA paccMaTPUBAIOT KaK HEIOCPeI-
CTBEHHOTO IIPeIIIIeCTBeHHKA COBPEeMEeHHOr0 yeoBeKka. Cuuraercs, 4To 3TH
JIIOAY TMOABUJINCH B BocTounoii Adpuke, sBOTIOIIMOHUPOBAIN OT YesgoBeKa
pynoabdcroro u uepes Bamkauit BocTok (HeoBeK Ipy3MHCKUI) IIUPOKO
saceaunu EBpasuio 1o Kurasa (HeroBek 10aHbMOYCKUiT, MW CUHAHTPOIIHI).
K stomy Bumy oTHocAT u nuTekauTpomnoB (;xuiau B IOro-BocTounoit Asun),
reiigenn0eprckux Jgwoaein (skuau B EBpome m 3amaamoit Asmm), YesoBeka
(opecckoro (obHapy:keH B MHAoHe3UM M Ha3BaH «X000MTOM» IIO aHaJIO-
ruu ¢ cymiectBamu, npuagymadaeiMu [k, P. TorkuaOM).

Yenoseex Heandepmanvcxuli (Homo neanderthalensis, ycrapesiiee
HasBaHuWe — nNAJeOHMpPOons.) Ha3BaH TaK IIOTOMY, YTO IIePBbIe OCTATKU
Oblu HalimeHbl B 1856 r. B memnepe B moauHe Heaumeprans B 'epmanuu.
Hnsa HeaHZepTaNblleB XapaKTepPHbI HU3KWIN CKOIIEHHBIN J00, CIJIOIIHOM
HaJAOPOBHEIN BAJWK, HEJOPA3BUTHIA MOA0O0POJOUHBLIN BBICTYII, OOJIBIIILE
3y6bl. Ilosb3oBasiich KaMEHHBIMH OPYAUAMU, YMeJIU HTOOLIBATH OI'OHD,
IMoCeJIANNCh, Ha II00eperkbiX PeK, JKUJIM IOJ eCTeCTBeHHLIMU HaBecaMu
WK B IIelepax, yMeJu TOBOPUTh, XOTS UX peub Oblia MemjieHHOii. Heam-
IePTaTbIlBl XOPOHUIU CBOUX YMEPIIHUX.

Kpomanboucknii uyesmosex (Homo sapiens, mpyroe HasBaHUWE — HeAH-
mponbvl) Ha3BaH TaK IOTOMY, UTO TePBLIH cKejeT Obla HalimeH B 1868 r.
B memiepe Kpo-Mawwon B gemapramente Hopmonbs Bo @Ppanmuu. HoBbie
OTKDBITUSA MOJEKYJIAPHOH OMOJIOTMM YKAas3hIBAIOT Ha TO, UTO TEPBBIE KPO-
MAaHBOHIIEI HOABMANCEL 0K0J0 100 ThIC. JeT Hasah. ITO OBIIN BBICOKIE, MO-
T'y4Yero TeJIOCI0KeHUs IO, ¥ KOTOPBIX He OBLIO CILJIOIITHOTO HAaJAOPOBHOTO
BaJIMKa, OBLI HMOAOOPOMOUYHBINA BBICTYII, YTO CBUIETEJIbCTBYET O Pa3BUTUU
peuu. JKumu B memepax, HOCUJIU ONEXKIY, CO3AAaBa HACKAJIbHBIE PUCYH-
KU, I'PaBIOPbI, CKYJbITYPbI, YKPAIIeHUI U My3bIKYy. OTJIMUaINCh OT CBOUX
COBPEMEHHBIX IIOTOMKOB JIUIIIb HEMHOTO 00JIBIIIIM 00HEMOM MO3Ta M OoJiee




KPEIKUM TeJIOCAOKeHNeM. 3aHMMAJINCh OXOTOM Ha KPYIHBIX OM30HOB,
MaMOHTOB, OJIeHel, MeIBelell 1 TUKUX JoIlageil.

WUTak, aBontouma yenoBeka, Kak U 3BOAKOLMNA MHOTUX BUOOB,
nponcxoanna B HECKOJIbKO 3TalnoB.

@ AEATEJIbHOCTb MecTo yenoBseka B cucteme
buonorua + JlatbiHb OpraHny4ecKoro mmpa
Ompeznenure Mecto YesoBeKa pas- Natuncxoe YKpaukckoe
Ha3BaHue Ha3BaHue
YMHOI'O B CHCTeMe OpPraHu4YecKoro —
mupa. Iasa sToro nepeBenuTe JIATUH Regnum Animalia
) Phylum Chordata
CKUe Ha3BaHWs U 3alUIINTE B TA0JIM- - -
me B paboueil TeTpaau yKpauHCKUeE Classis Mammalia
¥ Ordo Primates
Ha3BaHUA OCHOBHBIX CHCTeMaTuye- — —
“ Familia Hominidae
CKHUX KaTeropuu.
Genus Homo
Buonorus + MNo3sua Species Homo sapiens

Y JIuuel KocTenko ecTh 3ameua-
TeJILHBIN CTUX, U3 KOTOPOT'O MBI IPUBOAUM CTPOKMU:
Ioxcanyii, ewé wenogeuecmao 04eHsv Mos000.
Bedv ckoavko 6vL Mul He 3azubanu naibuvl, —
XX sex! — Ho 0o cux nop Koe-zde
CAYHLAIOMCS eué HeaHlepmaJibybl.
Kro Takume meammepranabipi? Kakue mpusHaxku
HeaHIepPTaJbIEeB IPOIBJIIIOTCA CPeI COBPEMEHHBIX JIIOAel 1 mouemMy?

A ﬂ OTHOLUEHUE
4—‘3 Buonorusa + Uckyccteo

B nemapramente [lopgoHb Ha Ioro-samnage PpaHIUU
ecThb IIelllepa, W3BeCTHAs OCTATKAMU IOUCTOPUUECKOIO
yeJIOBeKa, HalgeHHLIMH TaM B 1868 r. dpaniysckum
naneonTosorom Jlyu Jlapme. Bplnu HaliieHBI U yKpa-
IIEHUsI, B TOM YHCJE KEeMUYYXKWHBI U 3y0bl JKUBOTHBIX B
KYJOHAX WM OXKEPeJbSX, UTO CBUAETEJLCTBYET O II€PBO-
OBITHOM MCKyccTBe. Ilerepa maJsia Ha3BaHUE BCEM JIOAAM
ATIOXM BepXHero majsieoaura. O KakKux JIOJAX UAET peub?
KakoBo 3HaueHmMe MUCKYCCTBA B 9BOJIIOIIUM YesioBeKa?

\ PE3YJIbTAT

=

OueHKa 3apaHunA ANA CaMOKOHTPONA

1. Kto Takow YenoBek pasymHbiii? 2. lNpuBepnTe nprmepbl GMONOrMYECKUX U
coumarnbHbIXx ocobeHHocTelr Yenoseka pasymHoro. 3. UYto Takoe aHTponoreHes?
4. HazoBuTte dakTopbl 3B0MIOLMY YenoBeKa. 5. YTo Takoe 3BONIIOUMOHHAA aHTPOorMo-
norna? 6. Ha3oBrTe OCHOBHbIE 3Tarnbl CTAHOBNIEHUA YeSIOBEKa.

7. KakoBbl 0COBEHHOCTU YenioBeka Kak brocoumanbHoro Buga? 8. KakoBbl ocobeH-
7-9 | HOCTM 1 daKTopbl 3BOMIOUMM YenoBeKa? 9. KakoBbl OCHOBHbIE 3Tarbl 3BOOLUN
yenoseka?

10. JoKaxuTe BnMAHME BUONOrMYECKUX U COLManbHbIX $GaKTOPOB Ha SBONIOLMIO
yenoBekKa. 205
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Bcé udem, 8cé npoxooum — u Kpas Hem.
Kyoa »« oHo 0enocb? Omkyoa 83sa710cb?
T. LLlesyeHko. [atidamaku

§49. NMPOUCXOMKAEHUE U NCTOPUYECKOE PA3SBUTUE XN3HU

OCHOBHbIe NOHATUA U K/loueBble TepMuHbl: lMpeabuonornyeckas s3Bosio-
uuna. buonornueckas ssonoyns.
BcnomHute! Y10 Takoe aontouna?

Mopymarirte!

VausurensHoii miuaHeroii ColHeYHOM cucTeMbl ABIAeTCS 3eMiasd. KEé
pacIioJIoyKeHne B CCTEME TaKOBO, UTO OHA IIOJYYaeT AOCTATOYHO TeIlja U CBeTa,
MMeeTCA MHOI'O BOABI B JKUIKOM COCTOSAHHNU, NABJIEHNE Y IIOBEPXHOCTH TAKOBO,
YTO MOT'YT (DOPMUPOBATHLCA CJIOK aTMochepbl, B COCTaBe JUTOCHEPHI COMEPIKUT
pasInuyHbIe XMMUUYECKHe 9JeMeHThI. V1 uTo caMoe BajsKHOE, BCe TPHU I'€0JIOTHYe-
CKMe 000JIOUKM 3eMJIM CBSA3aHbI OOMEHHBIMM IIPOILIECCAMM, UTO CO3AaET OJaro-
MIPUATHBIE YCJIOBUA AJs KU3HNM. KaKk BO3HUKJIA JKU3HD IIPU TAKUX YCJIOBUAX?

COAEPXXAHUE

KakoBbl MnpoBO33peHYecKne v HayuyHble B3rnapbl Ha Npouc-

XOXKAeHne XN3HN?

IIpoucxoxaeHve KU3HU — OAHA U3 TPEX BAIKHEMIIIMX MUPOBO33PEHUE-
CKUX IPo0JieM Hapsay ¢ mpobjeMaMu MIPOUCXOKIeHUA Harell BeesmenHoi u
MIPOMCXOXKAECHUS YeJIOBeKa.

T'unores mpPOMCXOMKIEHUS KM3HU HA CETONHANIHUIM OEeHb CYIIEeCTBYET
MHOTO, HO B CJy4Yae KaiKIoll M3 HUX BOSHMKAET BOIPOC O TOM, KaKUMU
ObLIM TepBble IPOCTeHIlne KUBBIe cucTeMbl. OOIeNPU3HAHHBIMU CBO-
CTBAMHU CAMBIX IPUMHUTHUBHBIX OMOCHCTEM YYEHBIE HA3LIBAIOT HAJWYNE
MaKpoOMOJIeKyJ (0eJKOB, IOJIUCAXAPUI0B M HYKJIEMHOBBIX KUCJIOT) U TeX
CBOMCTB, KOTOpPbIE PEaJM3yIOTCSA C UX IIOMOIIbIO, & UMEHHO OTKPHITOCTD,
YIOPSAI0YEeHHOCTh, 0OMEH BeIeCTB U SHEePTruu, CaMOPeryJidllus, caMOBOC-
pousBeJeHNe U CAaMOOOHOBJIEHNE.

Kak moryu moABUThbCS Takue OGmocucTeMbl Ha 3emye? B coBpeMeHHOM
o0IIlecTBe CYIECTBYIOT pasHble B3IVIAAbLI. JHU3HL BO3HMKJIA Oiarogaps 6o-
JKEeCTBEHHOMY CO3JaHUIO (2unome3sl. KpeayuoHu3ma), *KU3Hb BO3HUKAJA
HEOJHOKPATHO U3 HEIKUBOTO BEIleCTBa (2unome3a CnOHmManno02zo 3apoxcde-
HUs), JKUSHBb CYIIECTBOBaJa Bcerja (zunome3a cmayuoHApPHOZO COCMOS-
HUs), )KU3HH 3aHeCeHa Ha HAIly IJIaHEeTy U3BHE (2unome3a naucnepmuu),
JKM3HD JBOJIIOIIMOHUPOBAJa Ha 3eMJie U3 HEKUBOM HPUPOABI (2unomesa
6uoxumuweckol I60RI0YUL) U [D.

CoBpeMeHHbIE HAYYHBIE B3TJVIAABI O IPOUCXOMKICHUN KU3HU MOYKHO IIPEJI-
CTABUTH B BUE CAEAYIOIINX ITOJOMKEHUI.

+  JKusupb Bo3HUKJA Ha 3eMJie MUJIJIKADILI JIET HA3a U3 HeOpraHu4ecKoit
MPUPOALI B ABA dTama: XUMUUECKOHN, MIM IPeJO0NOJIOTUUECKOIl, H9BOJIIO-
nuu (abroreHes) u OMOJOTMUYECKOM sBOJIOIINY (OHOTreHes).

+ B mHacrosinee BpeMs JKHBO€ IMPOUCXOIUT OT KUBOro. IloBTOpHOE BO3-
HUKHOBEHUE KMU3HU Ha 3eMJe HeBO3MOYKHO.

WTak, B obLlecTBe CyLecTBYIOT pa3HOOOpa3Hble B3rsAAbl Ha MPOUCXoXae-
HVE XIM3HW, @ B HAyKe AOMUHVPYIOT 3BOOLMOHHbIE B3rALbI.



KakoBbl 0CHOBHbIe 3Tanbl NPeA6MoNornyecKoil 3BoNIOLNN XN3HN?
IIpepouomornueckass (XUMHUUYECKasi) 3BOJIOMUI — MO npouyecc abuo-

26HH020 CUHME3A MAKPOMOLEKYJNL U 00pa308aHUs NepeodbimHbLX OU0L02U-

yeckux cucmem. TOT MPOIECC TPOUCXOAM B TeUeHHE MUJIINAPIOB JIET B

cuenun(pUUeCKUX YCJIOBUAX IO AeiiCTBHEM BHEITHUX MCTOUYHUKOB dHEPTHUH.

CylecTByeT He MeHee TPEX TUIOTe3 00 YCIOBUSAX, TP KOTOPHIX BO3HUKJIA

KM3Hb: B FOPAYNX HMCTOUHUKAX Y IMOTHOKUA BYJIKAHOB (IOATBEP:KICHUEM

CIYKAT HaXOAKHU apxXeil B MCTOUYHMKAX VeJIOYCTOHCKOTO HAIMOHAIHHOTO

mapka, CIITA), mogo abgoM (HaxXOOKH OpraHWMYECKHX coemumHeHui B I'pen-

JaHAWN), HA MEJKOBOIbe TEMJILIX Mopeii. IHTepecHa OIleHKAa MCTOYHUKOB

SHEPTUU IIePBOOBITHON 3eMJiM, MCIIOJIb3yeMOIl A CUHTEe3a OPraHNYeCcKUX

COeMMHEHNI. YUEHBIE HA3BIBAIOT COJHEUHYIO DHEPrWI0 HA IIEPBOM MECTe,

Jajiee — 9HEPTUsa TJIYOUH 3€MHOM KOPBI, TEIJIO BYJKAHUYECKOTO MTPOUCXOK-

IeHUA U dJIEeKTPUUYECKUe Pas3pambl.

O0OpasoBaHIe PACIPOCTPAHEHHBIX B JKHUBOM IIPUPOAE OPraHMUYECKUX

COeIVMHEeHUH TMTPOUCXOINUIIO IO ITAIIaM.

1. AGuOTeHHBIII CHHTE3 OPraHNYECKMX MOHOMEPOB (AMMHOKMCJIOT, MOHO-
caxapumoB U Ip.).

2. CuHTe3 OpraHMYecKMUX IMOJMMEPOB U JUNHuI0B. CyIecTByeT HeCKOJIbKO
TUIIOTe3 I 00bACHEeHUA 9TUX cobbiTuii. Hampumep, TepMuyuecKas r'u-
moTeza C. @oxca (u3 cmecu amuHOKKcJa0T mpu 180 — 200 °C monyuaau
MTPOTEeMHOUIbI), TuIoTe3a amcoporuu I[. BepHana (cMHTE3 MOJIMMEPOB,
I KOTOPBIX KaTaJnm3aToOpaMM CJY:KWUJIM HOHBI METAJJI0B, a MaTpH-
el — YaCTUUYKU ITOPUCTOU TJIWHBI).

3. OOpasoBamme OpraHMYeCKHX cucTeM (CKOILJIEHHII COeIMHEHUIi, OTe-
JIEHHBIX OT BOJABI MIOBEPXHOCTHIO pasfiesia), KOTOpble MOTJIU PacTu, pac-
majaThcad W coequHATCSI. TaKue CHUCTEMBI TOJYyYaioT B JIaOOPaTOPHBIX
YCJIOBUAX, U UX WJJIIOCTPUPYIOT TaKuUe MOHATHUA, KAK «KOoalepBaThI»
Omapuna, «MuKpochepnbl» PoKca, «Iy3sIpbKu» [oabaeiikpa u ap.

4. O6pasoBaHme NpPOMOKAemoK (aBTOHOMHBIX OMOJIOTHUYECKUX CHUCTEM,
COIEPsKaBINIUX OEJIKM U HYKJIEUHO- -
Bbl€ KHCJIOTHI, JIUIINJHBIE MeMﬁpaHBI,
yY4acTBOBAJM B PeaKkIiu MaTPUUHOTO
CUHTe3a M ObLIM CIOCOOHBI K CaMOBOC-
mpoussenenuio) (u.s. 135). MHTepecHBI
B aTOM acmekTe rumore3a «PHK-mupa»
(JI. Opmxen, K. Béze, V. I'mabepT) m  Wn. 135. OpraHuueckue cucTeMbi:
TUIIOTe3a «MUpa IMOJUAPOMATUUECKUX 1 - KoauepBaTHble Kannu;
yraesomopozoB» (C. H. Ilmarrc). 2 - npoTokneTkn ¢ PHK-pr6o3rmom

MITak, OCHOBHbIMM 3Tanamuv NpeabuonorMyeckon 3BonoLun ABNAETCA
CUHTE3 OPraHNYeCcKMX MOHOMEPOB, CMHTE3 MOMIMIMEPOB U NUMNNZOB,
06pa3oBaHMe OpraHNYeckrx cuctem, GoOPMUPOBAHME NMPOTOKIETOK.

KakoBbl 0CHOBHble COObITUA 6MONOrMYeCcKOo 3BOMIOLUN XKN3HN?
Buonornueckas 3BOMIOUMS — 9MO UCMOpULECKOe DPA3BUMUE HCUIHU
Ha 3emJe om nep8obvimHbLX Ouocucmem 00 COBPEMEHH020 OP2AHULECKO20
mupa. Is mpoTokIeToK 6osee 3,5 MIIPA JieT Hasal MOABJAIOTCA apXxeO0MoH-
TBI — IEPBbIE OPraHU3Mbl, UMEBIIIKE yiKe KJIETOUHYI0 MeMOpaHy, IIUTOILIa3-
My, TeHeTHUYECKUI almapaT, BOSHUKJIMU PEIIUKAIUAd U OMOCHHTe3 0eJIKOB
Ha OCHOBE IMeHeTHYEeCKOTO KoJa. APXeOMOHTHI SIBJAIOTCS OOIIMMU IIpeaKa-

§ 49. MPONCXOXAEHMNE 1 UCTOPUYECKOE Pa3BUTIE KIU3HU
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MU BCeX HBIHE CYIIeCTBYIOIIUX TPYII OPraHM3MOB — OaKTepuii, apxeil u
ayKapuoToB (mab.n. 14).

Ta6nuua 14. TEOXPOHONOINA 3EMJIN
N OCHOBHbIE 3TAMbI PA3BUTUA XKU3HU

dpa Mepvoa OCHOBHbI€ 3BOJIIOLMOHHDbIE CO6bITUSA
Apxeii Bo3HMKHOBEHME NPOKAPMOTOB, pa3feneHne Ha baktepun n apxeu. MossneHne
LraHobakTepuii
MpoTepo- | MNoABneHne 3ykapnoToB, pasfeneHne Ha pacteHus, rpubbl 1 XnBoTHbIE. MoAB-
301 NeHne MHOTOKJIETOUYHbIX OPraH1M3mMoB
Maneo3son Kem6puit [osaBneHne >KMBOTHbIX CO CKENETOM, NEPBbIX YEHUCTOHOMMNX —
Tpunobutos
OpaoBIK MosasneHne I'IO3BVOH0lebIX (naHUMpHble 6ecuentocTHbIe) U cocy-
ANCTbIX pacTeHUin
Cunyp Bbixon pacTeHuin (prHNodrTbI) 1 6€Cno3BOHOYHBIX (PakoCKop-
M1OHBI) Ha CyLly
[leson MosABneHne BbICLLINX CMOPOBbIX, YENIOCTHOPOTbIX PbI6 1 amdubuni
(NaBUPUHTOOOHTI)
Kap6oH Bo3HMKalOT cemeHHble ManopoTHUKKM 1 NepBble NpecMblKatoLme-
cA (KoTnno3aBpbl)
Mepm MNosABneHne ronocemeHHbIX 1 TEPUOAOHTOB
Me3o3on Tpuac MNoAsneHve guHo3aBpoB. [oABNeHMe NePBbIX MAEKOMUTALNX
lOpa MNosaBneHwe nTuy,
Kpenga MNoABneHne NOKPbITOCEMEHHbIX, CyMYaTbIX U NaLeHTapHbIX
KanHo3oi | MNaneoreH MNoAsneHne 1 pacyseT NaaLeHTapHbIX MASKONUTAKOLWNX 1 NTUL,
HeoreH MNosaBneHne YenoBeKOO6Pa3HbIX 06e3bsH 1 aBCTPANIONUTEKOB
AHTponoreH | lNosaBneHne yenoseka

ITosBnenue GaxkTepuili U apxeil ITPOM3OIILIO B apxeiickoit spe. Ceromusa
SKOJIOTHUECKNE B3TJIAABI HA PasBUTHE KU3HU Ha 3eMJje Bcé 0oJbIlie yoOe-
JKIAIOT YYEHBIX, YTO IPOIIECC BOBHUKHOBEHUS IeTepOTPOdOB M aBTOTPOGOB
IIPOMCXOAMJI IIapajlieJibHO. B mpoiiecce 3BOIIONNN OMKHEI OBLIN MOABUTE-
cdA IIPOCThIe, HO HAAEKHBIE SKOCHCTEMBI C IIPOAYIIEHTAMU, KOHCYMEHTAMU
u penynentaMu. J[0KasaTeJILCTBOM STOTO CJHYsKAT HCKOMAeMbIe OCTATKHU
CTPOMATOJIMTOB U CYII[€CTBYIOII[ME M CEerofHs IIOJ00HbIe DKOCHCTEMEI B OIIpe-
IEeJIEHHBIX y4YacTKaxX JSeMau. MOKHO TOJBKO BOCXHUIIATLCA B3TJIATAMI
B. 1. BepHajackoro, KoTopbeiii nucan: «IlossaeHue H#u3Hu 6 Havale (opmu-

posarnus o6uocgepor 00AHHO ObLIO
cocmoamuvcs He 8 ude 00HOz0 Ka-
K020-HUOYOb OpzanHu3ma, a 6 eude
2PYNnUpPoOSKU, YMo coomeemcmayem
2e0XUMUYECKUM QYHKYUSIM HCUSHUY» .

IloaBienne 3ykapuoToOB IIPOU-
30IILJIO B IIPOTEPO3OIHCKYIO OPY 3KU3-
HU. B 3T0 BpeMs B MOPSAX BOBHUKJIU
TepBOHAYAJNLHEIE O00HOKJIeMOUHbLe
ayKapuomovt, KOTOpbIe OBICTPO [U-
BEePrUpOBaJIN Ha PACTeHUA, I'PUOLI U
SKUBOTHBIE, U MHOZOKJLEMOYHbLE Y-
Kapuomol, KOTOPHIE B 9KOCUCTEMAX
MOpA OBLIM IIPEACTAaBJCHBI IIOUTHU
BCeMH TUIIaMU XUBOTHBIX N OCHOB-
HBIMHU OTHAeJIaMHU BomopocJeii. Pop-
MUPOBAaHWE OYKAPUOTOB CBA3AHO

PacTteHua

KnBoTHble

O6pasosa- \ BO3HUKHOBEHMe
HUE XJIOpO- NPOKapU1OTOB C
nnactos MUTOXOHAPUAMM,
KNneToyHon
@ MeMbpaHou n
Ll,maHo6aKTep|/||/| Q@. KIYTUKOM

;//

‘0 Baktepun

O6paso- cnupane-
BaHve muTo- BUAHOMN

I XOHAPWIA bopmbi
o9

A3p0o6Hble BakTepun
MpokapuoTnuecknit

ameboungHbIN OpraHnam

Mn. 136. dTanbl cumburoreHesa



c TakuMu apomopdos3aMu, Kak MOABJIeHHe fAnpa, AUIJIONIHOrO Habopa
XPOMOCOM ¥ IIOJIOBOTO PasMHOKEHHA. ¥ HHUX BO3HUKAIOT HACTOAIUH
MUTO3 U Meio3. ¥ 9yKapHUOTOB IIOSABJSIOTCA MHUTOXOHAPUU U ILJIACTHUIABI,
KOTOPBIE OCYII[ECTBJISIOT IIPOIECCHI adpPOOHOTO NBIXaHWSA U (OTOCUHTE3A.
EcTh HECKOJBKO TMIIOTE3 IPOUCXOKIECHUA dYKAPUOTOB, M3 KOTOPBIX UAaIIle
BCET0 YIIOMMUHAETCA CUMOMOTHUECKAA TUIOTE3a (MUTOXOHAPUY U TLIACTUIBI
SIBJISIIOTCS MIOTOMKAMM CUMOMOTHUYECKUX BHUAOB MPOKapuotoB) (u.n. 136).

AEATEJIbHOCTb
3apaHue Ha conocTtaBsieHne

[orazaTesbCTBAMU DPA3BUTUSA JKU3HNU HA S3eMJe SABJIAIOTCSA IIAaJIeOH-
TOJIOTMYECKVEe HAXONKU — HCKOIAaeMble OCTATKU OPIaHMW3MOB, MHUKPO- U
makpookamenemgoctu. Co-
mocrasbre mmoctpammu | 0 | W M|V |V [ VI|VILVIL| IX | X | XI

C Ha3BAHUAMU OKaMEHEeJIO-
CTe 1 X OCOOEHHOCTAMMU.

=
I
S
1 CrpomaTonuTbl A TlepBble HazeMHble BbiCLUVE pacTeHNA £
2 CemeHHble nano- | B lMnoTHble cnoncTble 06pa3oBaHKA B pesynbrate AeATeNbHOCTY Lna- g
o =
POTHUKM HobaKTepuii 3
3 PuHnoduThl B Vckonaemble YneHUCTOHOrMe, MePBOMNOCENEeHLbl CyLN ﬁ
4 Kotuno3saspbl I »KMBOTHble KeMOPWIA C CErMEHTUPOBAHHBIM MaHUMPEM g
5 Tpunobutbl I [OpeBHue BoimepLume ampubumn §
6 PakockopnvioHbl |E [lpeBHeliine 1 camble NPUMUTMBHbIE BbIMEpLUME MpecMmblKalomecs Z
7 JlabupuHToAoHTbI | XK BbimepLuvie penTuamm, OT KOTOPbIX MPON3O0LLIM MIeKoNUTaloLme '8'
8 TeprofoHTbI 3 Bbimepluee 3BeHO Mexy COPOBbIMM 1 CEMEHHbBIMU PaCTEHUAMMN g
9 ApxeonTepuKc W MepexopHas dopma mexay pblibamy 1 3eMHOBOLHbIMM z
10 ANKNHCOHNA K Vickonaemoe XnBOTHOEe NpOoTepO30MCKOM 3pbl 3
()
11 TukTaanuk J1 Vickonaemas popma ¢ NpusHakamu NTUL, 1 MPeCMbIKaoLMXCA ;
A g
% PE3YJIbTAT %
£ o
=
OueHKa 3apgaHua AnNA cCamOKOHTponA S
1. KakoBbl OCHOBHble CBOWCTBa »KM3HW? 2. Ha3oBWTe rvnoTesbl MPOUCXOXAEHUA o

1_g |v3HW Ha 3emne. 3. Yto Takoe npepbuonornyeckas ssonouna? 4. Hasosute 3tanbl

npegbrionornyeckor aBonoLmMn. 5. Yto Takoe brionornyeckas ssonouns? 6. Hazosu-
Te 3Pbl UCTOPUYECKOrO PA3BUTUS XKNU3HWN Ha 3emne.

7. KakoBbl MMPOBO33peHYecKre 1 HayuHble B3rMAAbl Ha NMPOVCXOXAEHUWE XU3HU
7-9 | Ha 3emne? 8. KakoBbl OCHOBHblE 3Tanbl NPefOMONOrMYecKon 3BONIOUNN XKU3HN?
9. KakoBbl OCHOBHble cObbITMA Gronormyeckon ssonounn?

10-12 | 10. B 4ém cyTb pacnpoCcTpaHEHHbIX r’MNOoTe3 NPONCXOXKAEHWA XN3HN Ha 3emne? 209
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0606weHne Temol 6. 3BOJIIOLUNA OPTAHUYECKOIO MUPA

Jeonoyus - ecmecmaeHHoe sigJieHUe U3MeHeHUs nonynayut,
8U008, 8bICLUUX MAKCOHOB, 6uoyeHo308, h1opbl U hayHbl, 2eHOB
U Npu3HAKoe 8o epeMeHU 8 Xxode ucmopuu 3em/u.
Bukunedus
BUOJIOTUYECKASA 9BOJIIOIUA —
amo HeoOpamumoe, HanpasJjeHHoe Ucmo-
puyeckoe passumue HUB0l npupoosbl.
Bnepsrie TepmuH 38osmuus (0T Tped.
2801I0UUA — Pa3BEPTHIBAaHME) B OMOJIO-
TUM WCIIOJb30BaJl IIBeNIIapCKUil HaTy-
panuct u ¢unocod III. Boune B 1762 r.
IBOJIOIUA COITPOBOMKAAETCA M3MEHEHU -
MU TeHETHYEeCKOTO COCTaBa IOMYJIAIHA,
(opmupoBaHUEM TpuUcHOCcObJeHMiT, 00pa3oBaHUEM BUIOB, IIPE0OPa30BaAHU’-
AMHU OMOreoneHo30B u 6muocdeps! B megoM. OCHOBHLIMU NpPHU3HAKaMU OMO-
JIOTUYECKOM 9BOJIIOIUY ABJIAIOTCA: 1) HeoOpaTUMOCTh; 2) HAIIPABJIEHHOCTD;
3) ypoBHeBOCTh. Hayka o npuuurax, 08UMCYUWUX CULAX, MEXAHUIMAX U
3AKOHOMEPHOCMAX UCMOPULECKO20 DPAIBUMUS O0PZAHUYECKOZ0 MUPA HA3bl-
8aemcs IBOIOIUOHHON Omojoruen (cxema).
Cxema. 9BOJIIOLA OPTAHUYECKOIO MUPA

®AKTOPbI 3BOJTIOLIUN

Asnxywne dnemeHTapHble

EcmecmeeHHbIii ombop 1. BOJIHbI KN3HM
(oBWXKyLWWIA, CTabUNM3NpPYIOLWWIA, pa3pbiBa- 2. N3onAauunsa

oL i) 3. Opeind reHoB

4. MyTaumnoHHbI npoLecc

MmetoT HanpaBfeHHbIi 3aKOHOMEPHbI MmeloT HeHanpaBieHHbIN CyYanHbIN
xapakTep n obecneursatot oT6op XapaKkTep 1 NOCTaBAAOT MaTepuan gna
NPUCNOCcoOUTENbHbBIX NMPU3HAKOB eCcTeCcTBEHHOro oTbopa

|

| SfieMeHTapHbI BOOLMOHHBIV MaTepuan — MyTaLum 1 PeKoMO1HaLmm |
{

| dnemeHTapHasa eauHMLA SBONIOLMN — NONYNALMA |

{

dnemMeHTapHOe 3BOMIIOLMIOHHOE ABJIEHNE — U3MEHEHMWE reHeTUYEeCKOWN CTPYKTYPbl NONyAALMM |

|
B/ Abl 5BOJMIOLIMOHHOTIO MPOLIECCA
Mwukpoasontouna BugoobpasosaHue Makpossontouus
\ ) {
NOCNEACTBWA 3BOMOLMOHHOIO MPOLIECCA

OTHOCKTENbHaA NprcnocobneH-

Bruonornuecknin perpecc nnm
HOCTb OpPraHN3MoB nporpecc nytem apomop-
P . 1) reorpaduyeckoe; porp Y P vp
O6pa3oBaHuve nonynAauuii $0o308, ngnoaganTauuii n
2) sKonorunyeckoe N
1 NoABMAOB obLen gereHepaumm

O6paszoBaHue BNLOB:




CaMOKOHTPOJIb 3HAHUN

TecT-KOHCTpyupoBaHue 6. 3BOJTIOLIMA OPTAHUYECKOTIO MUPA
1. Ko 13 yuéHbix, Habniogan 3a pa3BUTEM T, CAENaN HEOXMAAHHbIN BbIBOJ O HanMumnm
B >KMBOW Npupoge 3sonounm?
O Y. JapsuH N K. JnHHen P . B. Jlamapk C L. boHHe
2. Kak Y. JapsuH Ha3biBan GopMy 1M3MEHUMBOCTH, KOTOPas MOCTABISET Afs SBONIOLUN
maTepwvan Ana ecteCTBeHHoro otbopa?
C onpepenéHHaa T HeonpepenéHHas Y mogudukaumoHHaa @ reHoTunHas
3.  3TW rMraHTCKMe MOPCKMe YNIeHUCTOHOTME ABNAITCA OAHUMM \
3 APEBHENLIMNX PENNKTOBbLIX BUAOB. Ha30BMTE 3TUX KMBbIX .__,6
MCKOMAeMbIX» XXUBOTHbIX. '
M rattepua P MeuexBoCTbI
C natnmepusa T exugHa
4, Kpbino 316n1Ka 1 Kpbiio nyenbl, »abpbl PakoB 1 xabpbl pbib, KnybHu KapTodens u
KopHeBble KyOHU ABAAIOTCA MPYMepPamMmn OpPraHos. ..
A aHanormyHbIx b ataBuctuuecknx B pyaumeHTapHbix T roMonornyHbix
5. «OHmozeHes — 3mo 6bicmpoe nosmopeHue (usiozeHe3a». HazoBuTe 3aKOHOMEPHOCTb.
T GuoreHeTMUYECKI 3aKOH
Y 3aKOH romMosiornyecKrx pafoB HacleACTBEHHON N3MEHUNBOCTH
@ 3aKOH reHeTNYeCcKoro paBHoOBeCuA
X 3aKOH 3apofblLLeBOro CXOACTBa
6. UTO ABNAETCA INnEMEHTaPHON eanHULEN SBOSTIOLUN?
3 mytaumu W nonynAauum XK ectectBeHHblli 0T60p K gpeiid reHos
7. Tpumepamu geicTBUA Kako GopmMbl 0TOOPa ABNAETCA GOPMUPOBAHIME YCTONUNBOCTH
MPOTMB AAOXMMUKATOB Y HAaCEKOMbIX V1 UHAYCTPUanbHbIN MenaHn3m y 6abouek 6epé-
30BOV NAAEHULbI.
A 6anaHcnpyowero b crabunusupyiowero B paspblsaromero r Asmmymero
8. Kakasa ¢popma 3BosnoLymM NprBesNa K NOSBMIEHNIO 3aCy-
XOyCTONYMBbLIX POPM MONOYAEB U KaKTyCOB, M306pa-
XEHHbIX Ha doTorpadusax?
M amBepreHtHaa P KoHBepreHTHad

C ¢wnetnuHasn T napanenbHas
9. Kakas u3 runotes o6bsACHAET NPOUCXOXKAEHUE SYKapnOTOB?

A cnmbroTnyeckan b rvnotesa ractpen

B runotesa darouuTensbl I' runotesa «PHK-mmpa»
10. HasoBuTe BbiMepLUEE XUBOTHOE, N300PaKEHHOE Ha PUCYHKE.

C puHnodut T pakockopnuoH

Y TukTaanuk ® Tpunobut

11. Kakoii 13 Npr3HaKOB NMeeT apOMOPPHbI XapakTep?
E npepynpexpaiollas okpacka 60xbein KopoBKM
W uBeTOK NOKPbITOCEMEHHbIX
K KopHU-npncockn omenbl
J1 KplOYKOBaTbIN KITIOB COBbI
12. [IpeBHeiluei 3MOX0ON Pa3BUTKA XKM3HW Ha 3emne ABNAETCA. ..
Y npoteposoiickaa Wl me3o3oickaa K0 naneosoiickan Al apxenckan
Mpwn ycnoBun npaBuibHbIX OTBETOB Bbl MOAYUYNTE Ha3BaHUE HayKW, OBHOWN 13 3apay
KOTOpPOW ABNIAETCA onpefeneHne reosornyeckoro Bo3pacta 0cajouHblX NOPoOA;

1 2|3 |4 |5 6|7 /|8 |9 10|11 12

CaMOKOHTPOSIb 3HaHWIM
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Tema 7. BUOPASHOOBPA3UE

Tema 7. BMUOPA3SHOOBPA3UE

buopaszHoobpasue - pasHoo6pasue XuebiX OP2aAHU3MOB 80 8CEX €20 NPOs8JICHUSX.
Bukunedus

§ 50. OCHOBbI 3BOJIOLLMOHHO OUNOTEHUN
N CUCTEMATUKU

OCHOBHbIe NOHATUA N KntoueBblie TepmuHbl: BMOPA3HOOBPA3UE. buo-
cucrematuka. ®unoreHmnsa.

BcnomHute!  Yr0 Takoe opraHmsmsl, Bubl, 3KOCUCTEMDI?

Mogymarire!

CKOJIBKO 2Ke BCero BHUIOB JKUBBIX
cyiecTB KuBET Ha 3emie? CoryiacHo mccJe-
mopauumam 2016 r. Ha 3emje CyIlecTByeT
O0K0JI0 1 TpUJLINOHA BUOB, N3 KOTOPBIX U3Y-
yeno auiitb 0,001% . ABTOpPEBI nccaen0BaHUA
MOMUEPKUBAIOT, YTO TOJACUET KOJUYECTBA
BUIOB SABJAETCA OMHON U3 CJIOKHENIINX
sagau Owosoruu. KakoBbI IPUYMHBI TAKOTO
pasHooOpas3usi BUA0B?

COAEPXXAHUE

Kakoe 3HaueHune gna 3emnun nmeet eé€ 6mopasHoobGpasme?

BUOPA3SHOOBPASUE — amo pa3noobpas3ue opzanu3mos, sudos u ux
epynnuposox. IlousaTue 6uopasnoobpasue ncuoabsyercsa ¢ 1988 r., mocie
u3gaHusA KHUTW M3BECTHOTO aMepHKAaHCKoro Omosora 9. Yuicoua «bBuo-
pasHooOpasue». MayueHreM 3aKOHOMEPHOCTEH (POPMUPOBAHUA U DBOJIIO-
nuu 6ropasHoobpasusa 3aHUMaeTca JU6ePCUKON02UA.

OcHOBHBIE TUIIBI OMOPA3HO00Pas3ua: zeHemuyeckoe (pasHOOOpas3ye TeHOB
BCEX OPTaHU3MOB), 6u0060e (PasHoobpasue BUAOB KJIETOUHBIX OPraHN3MOB)
U akocucmemnoe (pasHooOpasyve OMOTOIIOB M OMOIIEHO30B B Pa3IHUYHBIX
yuacTkax 3emuu). Bce TUIIBI OMOpasHO00pas3ma CBA3AHBI MEKIY COOOM.

Hruine BeiiefcTBHME aHTPOIION€HHOI'O BO3AEHCTBUS UeJIOBEKA OMOpAsHO-
oOpasue CoKpalaeTca. BoJbIINHCTBO YUEHBIX CUMTAET, UTO B HAIle BPEMS
MIPOMCXOMUT IIIECTOe — HaMbOJbIllee — BEIMUPaHNE BUAOB, CIIPOBOIIMPOBAH-
HOe yesioBeuecKUM (paKTOpoM. BeIMupaHMe BUIOB — HOPMAJbHOE ABJIEHUE
MPUPOIBI, HO, MO OIeHKAM YUYEHBIX, €r0 HBIHEITHWE TEeMIIbl IMPEBBINIAIOT
ecrectBeHHble B 2—10 pas3. He meHee ysa3BuMO pasHooOpasye IPHUPOLI-
HO-KJIuMaTuuecKux 30H. C IieJibl0 IpUBJIeUeHUS BHUMAHUS OOII[eCTBEHHO-
CTU K IIpobsieMaM COKpallleHus omopasHoobpasusa 'enepanbuasa Accambies
OOH mnposoaraacuia 22 mad MexIyHapoOOHBIM THEM O0MOpPasHOOOpPA3Ms.




OcuoBHBIE (DaKTOPBI, yrpoKaloIue O6HOopasHooOpasuio: 1) coKpalleHue
apeajioB OOMTaHUA 13-3a OEATEJbHOCTH UeJIOBeKa; 2) upesMepHas 9KCILIya-
Tanua 6ropecypcoB (HalpuMep, PHI00IOBCTBO YHUUTOKMIO 10 80 % poIOHOM
6momacchl); 3) sarpsasHeHue cpeabl (HaIpuMep, ThICAYN MOPCKUX TITHUIL 1 Yepe-
IMax eXeroJHo IIOru0aroT M3-3a MEJKOro ILJIaCTMAaCCOBOrO Mycopa); 4) BTOpIKe-
HUE YyXKEePOAHBIX BUIOB (HAIIpUMeED, a3MaTCKUU Kapn B BoJoéMax EBpOMEI).

KakoBo e smauenue 6uopasHoobpasus aias demuan? JKuBnble opranms-
MBI M X TPYIIUPOBKU 00ECIIEUMBAIOT: YCTOMUMBOCTL U pa3BUTHE Ouoche-
DPBI, GMOJIOTMYECKUI KPYTOBOPOT BEI[ECTB U IIOTOK 9HEPTUH, PEryJIaIUio
KJINMAaTUYEeCKUX IIPOIECCOB Ha 3eMJie, TOTPEOHOCTH UesIoBeKa B Guopecyp-
cax (muire, chIpbe, JieKapcTBax) u ApP. BropasHoobpasme — 3TO OTPOMHBIH
reHoOH IMJaHETHl, U YeM OH pasHooOpasHee, TeM Jierde Halma 3eMJIsd
afanTupyeTrcsa K HOBBIM YCJIOBUAM. BropasHooOpasue COBPEMEHHOTO Op-
TaHUYECKOTO MUPa — Pes3yJabTaT 9BOJIOINY B TeueHue 3,3 —4,2 Mapz JeT.

WNTaK, reHeTnyeckoe, BUAOBOE U SKOCUCTEMHOE Bropa3sHoobpa3me
ABNAETCA OCHOBOW XWU3HW Ha 3emne.

KakoBbl 0CHOBHbIE NPUHLMNbI 6MONOrNYeCcKon cuctemaTukn?
Buocucremaruka (0T rped. 6uoc — }KU3Hb U CUCTEeMA — YIOPALOUEeHUE) —
Hayka o pasHoobpasuu opzanuimos. Tepmun 6bL1 npenaoxken K. Jlunneem.
CoBpeMeHHasA CUCTEMATUKA PAa3BUBAETCA B TECHOU CBASU C 9BOJIOIMOHHON
Mmopdosgorueii, OuoxuMmMmei, 9KOJOTHUEH, aHaATOMHEH, MOJIEKYJISIPHOM
6uoJjorueii, reHeTUKOM, Ouoreorpadueir u T. . OCHOBHASA IIeJib OMOCHCTE-

MaTHUKU — CO3JAaHME CUCTEMbI OPTaHMUYECKOr'0 MUPA.

OOuire OPUHIUIB OMOCUCTEMATUKM, KOTOPHIE VIOPAAOUYMBAIOT U

OPraHUBYIOT MCCJIETOBAHUA BHUIOBOTO PasHOOOPAsuA, TAKOBHI.

« Jlna ompenesieHUA BHOA B CHCTEME OPraHMYECKOTO0 MHPA HCIIOJIL3YIOTCA
cucTeMaTuyecKue (TaKCOHOMHYECKNE) KaTerOPUU: AOMEH, IIapCTBO, THII
(oTmer), Kaace, pan (IOPAIOK), ceMecTBO, pod u Bun (un. 137).

« OcHoBHOII W HamMEHbBIIEH eguHHUIEH KJaccudu-

KalluM SABJAETCSA BUJ, a HAUOOJBIINEH — KaTero- LETEE ‘&
pus, BKJIIOUYAIONIAA HECKOJIBKO IIaPCTB. o
« FKampgpiii Bum ciemyerT o0sa3aTeqbHO KJaccubu- HAPCTRO ) SE.
IIMPOBAaTh — OIMPENEJUTH CTEIeHb €r0 CXOICTBA U "g;'?ﬁf“
OTJINYUA OT APYTUX, CDABHUB C HUMH. Tun. Otaen L__,,qw
« OcCHOBOIl OTZENbHBIX NPU3HAKOB CXOJCTBA SABJIS- ==
ercAd CO3TaHWE UCKYCCMmBeHHulX ((QopmaibHbLX) I Knacc
cucmem (cuCTeM OpPraHM3MOB, B KJacCU(DUKAIIUU ==
KOTODBIX HE YUUTHIBAETCA MCTOPUUECKOE POJCTBO Pa. MopAAOK -
PaBJINYHBIX TAKCOHOB). =2 =
«  ITpupodnbvie (punozenemuueckue) cucmemvl — 3TO CemeiicTso
CHCTEMBI OPraHW3MOB, B KOTODBIX KJaccupuUKa- =e S
IIUsI BUIOB OCHOBBIBAETCS HA WX CTEIEHU CXOJ- Pog :
CTBAa U OTpa)kaerT (puJIoreHeTHYECKOe POACTBO T
MEeKY CUCTeMATUUYECKUMU T'PYIIaMu. Bup A

« s KiaaccUPUKAIMKU  JKUBBIX  OPraHU3MOB
HWCHOJIb3yeTcA ABoiHaA (OMHApHAs) HOMEHKJIATY-
y A .. ( P )o y Wn. 137. OcHoBHble
pa, koropyio BBén emé K. JIlunneit. Bunapras TaKCOHOMMUECKIE
HOMeHKramypa — nABOHHOe HaszBaHWe BUJIOB, KaTeropum
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IIepBOe CJIOBO KOTOPOIl YKasbIBaeT HA POJOBYIO MHPHUHAMIECMHOCTh, a
BTOpOe — Ha BuA0BYio. Hampumep, cobaka gomartnusasa (Canis familiaris).

« Jna cBemeHUA TPaBUI OMOJOTUUYECKON HOMEHKJATYPHI CYIIECTBYIOT
crenajbHble HOMEHKJATYPHBIE KOJEKCHl (Hampumep, «MemkayHapos-
HBII Komekc Ooranmueckoil HomeHKJaTyphl» (ICBN), «Mexxayuapos-
HBIH KOJEKC 300JI0TMUecKoil HoMeHKJIaTyphl» (ICZN).

NTaK, OCHOBHbIMW 3aaYamy COBPEMEHHOW BUuocncTeMaTUKN ABAATCA
onvcaHve 1 ynopsaaouMBaHne pasfinyHbIX CYLECTBYIOWMX U BbIMEPLUKX
BMAOB, Knaccudukauusa n onpegeneHne 3BoNoLNOHHbIX CBA3EN AnA co3fa-
HUA NPUPOSHON (drMnoreHeTNYeCcKom) CUCTEMbl OPraHUYeCKOro Mupa.

KakoBO 3HaueHue 3BONIOLMIOHHOI punoreHUn B nccnegoBaHum 6mopas-
Hoo6pasuna?

IsomionuonHaa umorenus (mau dumorenes) (0T. Tped. Puao — POA
U 2eHe3uc — TOPOKAAI0) — pasddes 260NUUOHHONU OUOLO0ZUU, UYLAIOWUIL
nymu ucmopuieckozo passumus 0uopa3noobpasusa Semau. Tepmun guao-
2eHe3 BBEJ B HAYKY HeMellKui yuénsniii 9. 'ekKeab B 1866 r. Im oH ompe-
AeJIAJ ICTOPNYECKOE Pa3sBUTHUE OTAEJBbHBIX BJ0B, CUCTEMAaTUYECKUX I'PDYIIIT
¥ OPraHnYecKoro Mupa B IeJIoM. B coBpeMeHHOM MOHMMAHUY HOHATHE (uU-
Jl02eHUs TIPUMEHAETCA U [JIS WCCIeIOBAHUIN 9BOJIOIUYA MOJIEKYJ, KJIETOK,
OpraHoB, CHCTE€M OPraHOB, MONYJSAIINM, OTAEJIbHBIX BUIOB, 9KOCHUCTEM U
6uocepsl B 1egoM. 1le/Ib0 SBOMIOMMOHHON (PUIOTEHNN SBIAIOTCA PEKOH-
CTPYKIUA IIPOUCXOXAECHUA N II0CJIeJOBATEJIBHOCTHU 9BOJIOIIMOHHBIX Hp606-
pa3oBaHUWH U MOCTPOEHUE ECTECTBEHHOI CUCTEMBI OPTaHUUYECKOT0 MUPA.

HcxogHBIM METOAOM [JiA WCCAeNOBaHWI (uaoreHesa OBLT MeTO.H
«TPOMHOTO Hapajiejin3Mas C HCIOJb30BAHVMEM 3HAHUU MOP(OJIOTUM, dM-
Opuosoruu u mnajeoHTosorumu. CoBpeMeHHAas 9BOJIIOIMOHHAA (PUIOTeHUS
HCIIOJIBb3yeT MOaHHble T'€HEeTHUKU, 6I/IOXI/IMI/II/I, MOHBKYJIHPHOﬁ ouoJjioruu u
MHOTUX APYTUX HayK. BaKHYI0 mHGOPMANUIO AJS YUYEHBIX AAIOT METOMBI
MONEKYAAPHOU unrozeHemuku, Uccaenyoiiye (GpuiroreHeTHYEeCKNE OTHO-
meHus mosekys JHK, PHK u 6GenkoB pasinuHbIX opranusamMoB. Tak, ObLIO
BBISICHEHO, UTO JJISI YCTAHOBJIEHUS 9BOJIIOIIMOHHBIX CBA3EH MeXK Iy 1apCTBa-
MU ¥ THUIIAMHU JKUBBIX OPraHu3MoB Hamboibliiee 3Hauenne mmeer pPHEK.
IIprumnza KpoeTcssi B TOM, UTO 9Ta MOJEKYJia BO3HMKJIA HA PAHHUX 9TAIlax
CTAHOBJIEHUA U3HU U BXOJUT B COCTaB BCEX KHUBBIX OPraHN3MOB.

Hnsa nanoctpanuu (QUJIOTEHUM SBOJIOIVOHHBIX CBA3€H MeEXIy TpyI-
maMyu OPTAaHW3MOB IIPUMEHSAIOT @uJjaozeHemuieckue O0epedvs. ITO U30-
OpaskeHUs (QUIOTEHETHUUYECKUX OTHOIIEHWI B JIF000H TPUPOTHOH T'pYIIIe
OPraHM3MOB MJIY B IIpefesaxX BCEro OPraHMYeCKOTOo MHUpa.

PesynbTaTel mcciemoBaHUII  9BOJIOIMNOHHON (DUJIOTEeHUU IITHPOKO
HUCIONB3YIOTCS B OmocucTeMaTuke a5 KJaccuUKalUUM OPTaHU3MOB,
B Guoreorpaduu — OJi HU3YUYEHUS PACIPOCTPAHEHHS, B STOJOTHU — [IJs
HWCCJIeTOBAHUSA 9SBOJIIOIUM T[OBeIeHUS, B MeIUIIUHE — A ITOHUMAHWUS
myTeil BOBHUKHOBEHUS 00JI€3HETBOPHBIX MUKPOOPTaHMU3MOB U IP.

WN1ak, npegmeTom nccnefoBaHiA 3BOJIIOLMOHHON GuUioreHmnmn
ABNAIOTCA dBOJIIOLMOHHbIE CBA3U MeXAY OpraHM3Mamm
Ha pPa3HbIX YPOBHAX OpraHM3aLum >KMBOro 1 nyTu
NCTOPMYECKOro pa3BuUTUS BropasHoobpasna Ha 3emre.



DEATEJIbHOCTb
3 3apaHve Ha NpYMeHeHe 3HaHNIA

accMoTpuTe (hMIOTEHETHYECKOE IEPEeBO, TIPUMEHNTe 3HAHUS OPTraHN3MOB
u 3amoJsiHuTe Tadbauily. CresaiiTe BBIBOJ O €IMHCTBE OPTaHUYECKOTO MUpA.

HasBaHune MpepcraBn-

rpynnbi Tenn w - in
bakTepun
Apxen w [puobi

MunBoTHbie

OpHOKNEeTOUYHbIEe
»KMBOTHOOBPA3Hble ® Apxeu
OpHOKNeToUYHble
BOAOPOCU
PacteHus Cb)
lpubbI BakTepun
MneoTHble

bunonorua + lreonornsa

Ha gororpadum — Kycouek 6aaTUHCKOrO SHTAPA C
3aCTBIBIIIUM I'PUOHBIM KOMAapOM, HA HOXKKe KOTOPOTO
MBLIBITEBON Mertouek (mosmHuii). C MOMOIIBIO 9TOM
HAXOOKV YYEHBIM YIAJIOCh OIPENeIUTh, YTO agalTa-
VY OPXUAEH K ONBLIEHUIO IPU YYACTUU HACEKOMBIX
yoke ObLIM y HUX 45—55 MuaH Jer Hasang. YTo Takoe
aaTapb? KaxkoBBI cocTaB U CBOIMICTBA 9TOM CMOJIbI, IIPUHOCAIIEH ITaJIe0HTO-
JioraM Takwue IeHHBbIe CBeJeHUA M3 APEBHUX Te0JIOTUYECKUX BpeMeH?

OTHOLUEHUE
= Bbuonorna + CumBonunka

Bomra — »5TO yKpawmHCKas HaIuo- .
HaibHadA unes. OHa samucaHa Ha yKpa- -
WHCKOM repbe, CHMBOJOM KOTOPOTO - A
SABJISETCA COKOJI. YU€HBIe OTMedYaioT, = - f
uyTo Kaxk BOo BpemeHa Kuesckoii Pycwu, 3 :

—E—Q—.EI—L

TaK U HBIHE II0J 9TUM HasBaHWEM IIOHU-
maroT Bup camcaH (Falco peregrinus).

»
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[OomeH Pan
OmpegenanTe MeCTO BHIa B CHCTEME Op- "
LapcTtBo Cemelncteo
TaHUYECKOTr0 Mupa. BrICKaKUTeE CysKae- Ton Pon
HUdA, IOUEeMy MMEHHO CallCaH ABJIAETCH
Knacc Bun
CHMBOJIOM Ha YKPaMHCKOM repbe.
\/ PE3YJIbTAT
OueHka 3agaHunAa ana CamOKOHTpoONA

1. Yto Takoe 6ropasHoobpasue? 2. HazouTte Trnbl 6UopasHoo6pasms. 3. Yto Takoe
1-6 | aBonounoHHasa dunoreHms? 4. Kakosa Lesib 3BOMIOLUOHHOM dpunoreHmun? 5. Yto Ta-
Koe buocuctemaTnka? 6. HazoBuTe TaKCOHOMUYECKIME eAVHNLIbI.

7. Kakoe 3HaueHune gna 3emnum nmeet eé 6nopasHoobpasme? 8. KakoBbl OCHOBHbIE
NPVHLMMbI 6ronornyeckom cuctematkin? 9. Yto Takoe GpunoreHeTnUECKOE AiEepeBO?
10 - 12 | 10. KakoBo 3HaueHwue 3BOMOLIMIOHHON GUNOreHI B UcCNieaoBaHm 6ropasHoobpasus? 215
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A 0aeHo yxe yyecmeyio, ymo 6uonozus 3axeamoiedem He MeHee, Yem 1t06asa ma-
UHCMEeHHAasA ucmopus, NOMomy 4mo OHA U eCmMb MAUHCMEeHHAA UCMopus.
Puyapo [JokuH3. Jeoucmuyeckul 2eH

§51. CUCTEMA OPTAHVNYECKOIO MUPA. BUPYCblI

OcHOBHbIe NOHATNA N KitoveBble TepmMmuHbl: CUCTEMA OPTAHUYECKOTO
MWPA. BUPYCbI. Cy6BupYyCHbIe YacTuLbl.

BcnomHute!  YT0 Takoe opraHnueckuii mup?

HoBocTu HayKkun

HoBelii  BUpyC,  OTKpPBI- |
Teiti B 2011 r. Hemajmexo oT mobepe-
Kb Ywmam, Owbla HasBaH Megavirus
chilensis. Ero reHOM COZEp:KUT
1259197 map HYKJIEOTHIOB, pas-
Mepbl — okKoso 680 mm. Ilo atum
MOKasaTeJladM BUPYC — PEKOPICMeH
CpeIy HEKJIETOUHBIX (POPM JKUSHU. B Wn. 138. MNpencTtaBntenn KpynHemwmnx
2003 r. ommcaH MUMUBUPYC, IIapas- BMPYCOB: 1 — Merasupyc; 2 - MMMMBMpYC
UTUPYIONUHA B KJeTKax améO. Ero remom comep:xut 1,2 MJIH map HYKJeEO-
THUAOB, a pasMepbl cocTaBIaAOT oKogo 600uM (uzr. 138). KakoBo mMecTO 9TUX
(opm Ku3HU B cuCTEeMe OPraHuYecKoro mupa?

COAEPXXAHUE

B 4ém cyTb NpVHLMMNOB NOCTPOEGHUA CUCTEMbI OPraHNYeCcKoro mupa?
CHUCTEMA OPTAHUYECKOI'O MUPA - smo OdenenHue Ha zpynnut
8CeX HUBLLX CYULLCME C YUémoM ux podcmea u UCnoLb306AHUEM CUCTeMA-
muyeckux kamezopuii. Cosmanmne CUCTEMbI OPTaHUUYECKOT0 MUpa — IJIaBHASA
sagauva 6uocucremMaTuku. OUeBUIHO, 3aBEPIIEHHON TaKas CUCTeMa HUKOT-
na He OymeT, HO K 3TOMY HYKHO cTpeMuTbca. OCHOBHBIE NPUHIUILI IIO-

CTPOEHUs CHCTEMBI OPTaHNYECKOT0 MUPa TAKOBHI.

1. IIpunyun ¢gunozenemuunocmu. B cucreMe opraHNYecKOro MuUpa KUBbIE
cylecTBa KJjaaccuUIUPYIOTCA He TOJBKO 0 KOMILIEKCY MOpdoJormye-
CKUX, (DUBMOJIOTUUECKUX, OMOXUMHUUYECKIX ¥ MOJIEKYJIAPHO-TeHETUUYECKUX
TIPU3HAKOB, HO U C YUETOM (DUJIOTEHETUUECKOTO POICTBA OPTaHU3MOB.

2. Ipunyun uepapxuinocmu. CucTeMaTHYeCKUe KaTerOPUM HUSIIETO
MopsaKa 00beINHSIOTCSI B KaTeropuu 00Jiee BEICOKOI'O IIOPALKA.

3. Ilpunyun HOmMeHnKAAMYPHOU YnopsadoienHocmu. Bce HasBaHUA
TaKCOHOB [OJI’KHBI COOTBETCTBOBATH ITPABUJIAM, TPOIUCAHHLIM B CIIEI[H-
AJNBHBIX MEXIYHAPOIHBIX KOIEKcaX OMOJIOTMUECKON HOMEHKJIATYPHI.
OO01Ienpu3HAHHON CHCTEMBI OPraHMYECKOT0 MHPA B COBPEMEHHOI Ouo-

Jornueckoil KJuaccubuiraiuu Her. Haime Bcero mcmosbayiorcsa Cucrema

IBYX HMIlepuii (IPOKapuoToB M 3yKapuoroB) u CucremMa TpEX IOMEHOB

(Baktepuu, Apxeu m IJykapuoTbl). CorjiacHO OOHOW M3 KJacCU(PUKAIIUI

BCe 'KUBBIe opraHusMsbl (Biota) moapasaensdoT Ha yeTbipe rpynnsl: Hexie-

TouHble, BakTepuu, Apxenm u IYKapuoOTHI.

WTak, cuctema opraHMyeckoro Mmpa co3faétca Ha OCHOBE MPUHLMMOB
dMNOreHeTNYHOCTM, UEPAPXNYHOCTM 1 HOMEHKNATYPHOW YNOPSAA0OUYEHHOCTH.



KakoBbl 0c06eHHOCTU 1 3HaueHne BUpPYCOB?

Hexnerounsie — cOB0KYNHOCMb QOPM HUSHU, He UMEIOUUX KIeMOYHO-
20 cmpoernus. Kpome BupycoB K rpynie HekJyieTouHble OTHOCAT U CyOBU-
DPYCHBIE YaCTUIILI — BUPOUALI M IIPUOHEI.

BUPYCBI (or. nar. virus — am) — amo OCO6EHHOCTI BMPYCOB
HeK.JIemOouHble (POPMbL HUSHU ABLAOUUECA || HekneTouHoe CTPOEHME
BHYMPUKLEMOYHbLMU  AOCOLIOMHBLMU N4~ |3 MoocToil xMMUYECKNil COCTaB
pasumanmu. BUpyChl HOPaKaioT BCE KJ€- |3 pasnoobpasme reHoma
TOUHEle OpraHuaMbl. OGHAPYIKEHBI TAKMKE |4 Mpocroe cTpoeHue
BUPYCBHI, ~CIIOCOOHBIE  BOCIPOMBBOAUTHCA |5 Orcyrcree cuHTe3a 6enkos
TOJIBKO B IIPHUCYTCTBUM JADPYTMX BHPYCOB |6 OtHocuTenbHas crielmdUUHOCTb
(Bupycoi-caTesuTbl). Bupycsl OBLIH  OT- |7 0co6bint usHEHHbIN LKA
kpeiTel B 1892 r. [JI.1. MBaHoBCKUM. Bu- g Cnoco6rocts k camoc6opke
DPYCHI, KOTODPHIX Ha CErofHA OMMCAHO OoJiee
5000 Bug0B, U3yUaeT 8UPYCONO2UL.

Kaxoevt ocobennocmu supycos? Ilo ocobeHHOCTAM
CTPOEHMS BUPYCHI AeJIAT Ha MPOCTHIE U CJI0KHBIE. ITpo-
cmble 6UPYCHbL COCTOAT U3 OEJIKOB U HYKJIENHOBOH KUC-
JIOTHI OZHOTO THIIA, & CAONHCHbLE 6UPYChL CONEPIKAT eIIfé
aunugel, yriaesongbl. IIpocTble BUPYCH MMEIOT Kancud
13 OEJIKOBBIX UYaCTHUI — KANCOMEPO8 U HYKJEUHOBYIO
Kucaory — cepduesurny (un. 139). CnoxxHBIE BUPYCHI
MOTYT HMeTb [IONOJHUTEJIbHBIE O0OJOUKK, MOJIEKYJIBI
yIJIeBOIOB, (hbepMeHTH M T. I. BupycHas HyKJIenHOBAA  Un. 139. Cxematu-
KHMCJIOTA NIPeACTaBI€HA ONHO- WM [IBYXIIEIIOUEYHBIMU  YecKoe CTpoeHue
mosnexyiaamu THK uan PHEK. BMpyca TabauHoi

BupycHble 6elKu OLIBAIOT HECKOJIBKHX THUIIOB: 0eJI- : Mo3ankm:
- ce €BUHa,
Ku-(pepMeHTHl /[J CAMOBOCIPOM3BENEHHUA MOJEKYJ 5 Karl)_ﬂzmepbr
HYKJIEMHOBBIX KMCJIOT, 6e]IKI/I-FeMaPFJIIOTPIHPIHBI I 3- Kancug '

pacmosHaBaHUA KJETOK, OeJIKH-HeHPOMUHUAABHI I
pPaspyIIeHNs PEeleNTOPOB KJETOK, CTPYKTYPHBIE OEJIKU AJA IIOCTPOEHUS
Kamcuza. ¥ BUPYCOB HET COOCTBEHHBIX OEJIOKCHUHTE3UPYIOIIUX CUCTEM, TO
ectb cobcrBenubIx UPHK, TPHE, pubocom. s BUpPyCcOB XapakTepHa Ta-
Kas creruIHOCTb, KaK BO3MOYKHOCTEH B3aUMOIECTBUA BUPYCOB TOJBKO C
OTIpeIeIEHHBIMU PEIeNITOPAMY KJIETOUHBIX MeMOpaH. B ;:KU3HEHHOM ITUKJIE
BUPYCOB MMeloTCcA 2 (pasbl — BHEKJIETOUHAS (BUPUOH) M BHYTPUKJIETOUHAS
(TIposABIAET OTAENbHBIE TPU3HAKY JKUBOTO: N3MEHUNBOCTD, PA3MHOMKEHUE).
Karxoso 3nHauenue s8upycos? Bupychl BBISHLIBAIOT pPa3JIUYHBIE, YACTO
MaccoBble (smupemMuuecKkue) 3aboseBanusd (us. 140). Y uesoBeKa BUPYCHI

§ 51. CucTeMa opraHM4ecKoro Mmpa. Bupycoi

Mn. 140. PasHoo6pa3ue BUPYCOB: 1 — aleHOBUPYC; 2 — BUPYC rpunna; 3 — 6aktepuodar T-4 217
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MOpa’KaloT OpTaHbl JObIXaHWA (BUPYCHI TPUIIA), IUIIEBAPUTEILHYIO
(racTpOPHTEPUTHI, TEMATUTHI) WM HEPBHYIO (IOIUMOMUENNUT, dHIE(HATUTHI,
OeIlIeHCTBO) CHCTEMBI, KOMKY U CJIH3HUCThIEe O000JO0UKH (KOpb, TepIiec,
TManuJJIOMbI, BeTPAHASA OCIIa), TOAABIAIOT UMMYHHBIE PeaKI[Uy OpraHusMa
(CIIN ), mpuBOgAT K PaKOBBIM 3a00sieBaHUAM (OHKOBUDYCHI). ¥ KUBOT-
HBIX BUPYCHI BHI3BIBAIOT AIIYpP, YyMKY cobaK, YYMKY Kyp, Y PacTeHui —
JKEJITYIITHOCTh, MO3aUUYHOCTh, ISATHUCTOCTDH, HEKPO3bI, OIYXOJHU U IP.

Mepamu GOpBOBI C BUPYCHBIMHU OOJIE3HAMU SABJIAIOTCA: a) WUIOJAINA
0OJIBHBIX OPTaHM3MOB OT 3J0POBBLIX (KapaHTWUH); 0) JieueHHEe C IIOMOIIIBIO
aHTUBUPYCHBIX IIPeNapaToB (XMMHMOTepanuA); B) NIPoPUIAKTUUECKUE
IIPUBUBKY JAJI MOBBHIIMIEHUA YCTOHUMBOCTYA OpraHm3Ma (MMMYHU3AIuA).

Yen0BeK WHCIOJB3YEeT BUPYCHI B OMOJIOTMYECKOM MeTome OOphOBI C
BPEJHBIMU BUIAMU (JIUYMHKAMH KPOBOCOCYIIIMX KOMAapOB, TI'yCEHUIIAMU
MIEJIKOTIPAAOB U T.1.). BUPYCHI UCIIOJB3YIOT U B T€HETUUECKOM MHIKEHEPUHU
IUIA TIepeHoca TeHOB B KJIETKU OaKTepuili. YUEHBIE CUMTAIOT, YTO BUPYCHI
UTPAIOT GOJBINYIO POJb B 9BOJIOIUU OPTAHM3MOB, MOCKOJBKY MOTYT Iepe-
IaBaTh HACJEACTBEHHYIO MH(POPMAIINIO OT OJHUX 0C00eii 9TUX OPraHM3MOB
K IPyruM, KaK B Ipeiejax OJHOTO BUIa, TaK U MEKAY PasHLIMU.

WTak, BMpYCbl ABNAIOTCA AaBHEW, BaXXHOW U HEAOCTAaTOUYHO M3YyYeHHOM
$OpPMON XKN3HN.

Y10 0611ero N OTANYHOro MeXAy Cy6BMpPYCHbIMM YacTMLaMn?

IIpuonuwt (oT auraI. proteinaceous infectious 1 2
o

particles — GeTKOBbIe 3apa3Hble YACTUIILI) — /%2/\
KAACC UHMEeKYUOHHbLX A2eHMmO08, KOmopble 8- )
AAIOMCA  HUSKOMOLEKYAAPHLIMU 0eNK08bLMU 7( > 1)
yacmuyamu (un. 141). 3rto Bo3OyAUTENU TH- -y
skéapix 3aboseBanmii ITHC, mblieunoii, Kpo- ./\
BEHOCHOH M [OPYTUX CHUCTEM y JIIOfeH W psanxa 2

Y

BBICIIINX JKWBOTHBHIX (TaK Ha3bIBaeMble Me[I-
JIeHHBbIe MHMEKITNN), U BCeTa 3aKaHUMBAIOTCS Vn. 141. [lsa BapvanTa npo-
geranbHo. OTKPBITBI TpuoHBI B 1982 T. CTPaHCTBEHHOI CTPYKTYpbI
amepukaHckuMm Owosiorom C. IlpysuHepoM npuoHHoro 6enka: 1 — Hopmanb-
(pox. 1992). HauboJsiee m3BeCTHBIE MPUOHHBIE Haa CTPyKTypa (npeobnagatot
nH(peKuu, CBA3aHHbBIE C IIOpPa)KEeHUeM IO0- anbga-cnmpanu); 2 - natonoru-
JOBHOTO Mosra: zybuamas snyepansonamus, “ecKaA CTPYKTypa (npeobnapaior
pamanvras cemeiinas 6eCCOHHUUQA. Gera-mctel)
Bupouds. — HexaemouHble GOpMbL HUSHU, npedcmasasioujue co6oil Hu3-
KOMONEKYIAPHYI0 00HOUenoyeunyo roavuyesyto PHEK, ne xodupyrowyio Oen-
ku. Bupougsr orkpeiTo B 1971 r. T. [unepom (pox. 1926). 9tu uacTuibi, B
orauume oT PHK-BupycoB, 6e1KOBOI 000JI0YKYM He MMEIOT. Bupouab! monaga-
0T B KJIETKY PACTEHUA-XO03AMHA MIPU BETeTATUBHOM DPAa3MHOMKEHUU, C TIOMO-
IITHI0 HACEKOMBIX WM MEeXaHWYECKUM ITYTEM B CIydae MOBPEKIeHU TKAaHeH.
BosbITUHCTBO YUEHBIX CUUTAET, UTO OHU IPOUCXOAAT OT WHTPOHOB MU MO-
OMJIbHBIX TeHETUUECKUX 3JIEMEHTOB. BUPOUIHBIMU 0OJE3HAMU SABISIOTCS Be-
peTeHoo0pa3HOCTh KIyOHell KapTodesisa, 00Je3Hb KEIThIX IATEH PUCA U AP.

UTak, NMPUOHbI N BUPOWUAbl — 3TO 3apa3Hble CyGBVIpyCHbIe
YacCTunubl, pa3n|/|qH0|7| XUMUYECKON npupoabl.
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CyTh TAKWUX CTaaWi, KaK: npuxpen-
JleHue K KJaemke, NPOHUKHOBEHUE
8 KJAemKy, MpPAHCKPUnyus, mpaHc-
AAYUs, penaurkayus, c6opka eupyc-
HbLX YACMUY, 6blx00 U3 KJlemKu.
O0BsAcCHUTE, IIOUEeMY CO3JaHNe aHTH-
BUPYCHBIX JIEKAPCTB SBJISAETCA OUEHb
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Ina 6axTeprodaroB TUMIUYHLIM IPU3HAKOM SBJISETCS MCIIOJb30BaHUE
reHoB 0aKTepuil, B KOTOPBLIX OHU MMAPasUTUPYIOT U PAa3MHOMKAIOTCI. ¥YUé-
Hble OTKpbLIN GaxTepuodar WO, KOTOpBIHE B CBOEM reHOME MMEeT 4YacThb
IOHK mayka uépHas BIOBa U I'eHbI, IOJABIAIOINE UMMYHHYIO CUCTEMY IIa-

VKa. 9TO IOBOJILHO CTPAHHBIA (DAKT,
TaK KaK TI'€Hbl KHNBOTHBIX em;é HE
o0Hapy:KeHBI B TeHOMe GaxTepuoda-
roB. IIpemio:xkure cOGCTBEHHBIE 00D-
SICHeHUS 9TOT0 (PaKTa M CY:KIEHUS O
€IMHCTBE OPraHNYeCKOT0 MUpA.

4 ﬁ! OTHOLUEHUE
2 Buonorus + 3gopoBbe

T'punn (uudaosHITA) — BUPYCcHOe 3abojieBaHUe,
COIIPOBOXKAAIOIIEECS IOPaKEeHUeM CJAUBUCTBIX 060-
JIOUEK BEPXHUX [AbIXaTeJbHBIX IyTeil. Yalile Bcero
CPUII PACIPOCTPAHAETCS B BUIE SIUAEMUI U IaH-
nemuii. BesencTBue HAaUXyAINEH 13 HUX — SIUIEMUN
ucnanckoro rpumnma — B 1918 r. morubau ot 50 mo
100 muu uenoBek. CerogHs cuTyanus TaKoBa, UTO
OOBIYHBIN BUPYC CE30HHOTO T'PUIIa BbIZHIBAeT okKoJ0 500 ThicAY cMepreit
exxkeronHo. KaKoBbBI 3THMOJIOTUA ¥ OCHOBHBIE CPEICTBA GOPHOBI ¢ TPUIITIOM ?

PE3YJIbTAT

3afgaHunA ANa CaMOKOHTpONA

6. Yto Takoe Brpouapl?

1. Yto Takoe cuctema opraHmyeckoro mupa? 2. HazoBute NpuHLMMbI NOCTPOEHUA
COBPEMEHHbIX CUCTEM OpraHMyeckoro mupa. 3. YTo Takoe HeKneTouHble $popMbl
xun3Hu? 4. TNprBeguTe NpYMepbl HeKNIETOUHbIX POPM XM3HW. 5. YTO Takoe NPUOHbI?

Cy6BUPYCHBIMY YacTULaMm?

7.B 4ém cyTb NPUHUMNOB NOCTPOEHMA CUCTEMbI OpraHnyeckoro mupa? 8. Haszosute
0CO6EHHOCTY 1 3HaYeHue BUpYcoB? 9. YTo obLero 1 OTAMYHOTO MeXay OTKPbITbIMU

10-12

06pasma 3emnu.

10. [JokaxuTe, UTO BMPYCbl ABAAIOTCA HEOOXOAUMOWN M BaXKHOW YacTbio GropasHo-

§ 51. CucTeMa opraHM4ecKoro Mmpa. Bupycoi
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Ckeo3b 80/1webHbIl npubop JleeeHayKa Ha No8epXHOCMU Kanjiu 800bl
O6Hapy»una Hawa HayKa youeumeJsibHoU U3HU cJ1e0bl.
H. 3abonoukuti

§ 52. BAKTEPUI. APXEU

OCHOBHbIe NOHATNA N KNtoveBble TepMuHbl: BAKTEPUU. APXEN.
BcnomHute!  Yt0 Takoe cnctema opraHuveckoro mumpa?

Mopymarire!

Poab MomenbHBIX 00HEKTOB B OMOJIOTUU TPYIHO
TIePEeoIeHUTh — Ha HUX HEePKUTCA BeA Hayka. MHorue us
9TUX OMOJIOTUUECKUX OOBEKTOB OOIEeM3BECTHBI — IIPAK-
TUYECKHU BCe 3HAIOT TOPOX IIOCEBHOM, APO30PUIy, JIATYIII-
Ky uam Mmbinreii. OOfHAaKO ecTh U TaKue, 0 KOTOPBIX U He
CcABIIIAIN. JTO KuileuHas mnaidouka (Escherichia coli).
K xakoii rpyime opranu3MoOB OHA OTHOCUTCS?

COAEPXXAHUE

KakoBbl 0c0O6eHHOCTI, pa3HOOOpasme 1 3HaYeHne 6aKkTepun?

BAKTEPUMU (Bacteria) — epynna mukpockonuie-
CKUX OOHOKJIeMOYHbLX OP2ZAHU3MO8, | KOMOPbLX Hem
A0pa u memOpanHbLX opzaHes . BriepBbie 9T MUKPO-
CKOTIMYECKMe OPTAaHM3MBI YBUAEJ TOJ MUKPOCKOIIOM
A. ean Jesenzyr (1632—1723). C Tex mop m Haya-
JIOCH Pa3BUTHE HAYKYU MUKPOOUOLOZUU.

UcxomupIMu mpegraMu OaKTEepHl W BceX CyIIe-
CTBYIOIIMX OPraHN3MOB OBLIN apXeOMOHTHI — aHAIPOO0-
HBEIE€ TeTEePOTPO(DHBIE TPOKAPUOTUYECKNE OPTaHU3MBbI,
KOTOpPBIE€ BOSHUKJN OKOJIO 3,5—3 MJIpA JIeT Hal3az.

KakoBbl e o00IIe OCOOEHHOCTH CTPOEHUA U IKU3HENeATeIbHOCTHU
baxtepuii? KieTouHas cTeHKa CONEPsKUT IOJucaxapuabl (MypeuH), IJas-
MaTuuecKas MeMmMOpaHa o6pasyeT BHYTPUKJETOUHBIe BOSuuBaHuA ((oTo-
MeMOpaHbl, ME30COMbBI), M3 OPTraHEe/JI B IIUTOILIA3ME MMEIOTCS PrbOCOMEI,
BMECTO dqpa — HYKJAeoud, y MHOTUX — NAaA3Mudv. (MaJeHbKNe KOJbIIEBhIe
moserkyabl [JTHEK). Ilo dopme KIeTOK WX AEJNAT HA TPYHIBI: WaApos8udHbvLe,
nanourxosudHuvle, uzeunucmole (un. 142). [Ina 6akrepuii xapaKTepHO Upes-
BBIYaiiHOe pasHooOpasue TUIOB U CIOCOOOB MUTAHUA: (OMoasmompohHoe
(muanobakTepuu), xemoasmompopHoe (Keaes3o, cepobakTepum), gpomoze-
mepompogroe (IypIypHbIe HecepHble OaKTEePUU), XeMozemepompog@Hoe
(campoTtpodHEIe, CUMOUOTPODHBIE | o >0 & @
baxrepun). BoiapmIMHCTBO mpoKapu- o r;m e:?;
OTOB ABJAIOTCA AIPoOAMU, HO €CTh U
MHOTOYUCJIEHHAA TPYIIIA AHAIP0008,
KOTOpbIE IIOJIYyYaloT SHEPTHio, Heob-
XONAUMYIO IJIf JKUSHM, Omarogapsa -
mporeccam OposkeHus. JBmKyTCs 6
C TOMOINBIO CJIU3YM WU KTYTHUKOB.
PasmHoKatoTcsa 6eCHOJBIM  CIIOCO-

] &8 'C§:

Wn. 142. Pa3Hoobpa3ue bakTepuii
no ¢opme Knetok: 1-5 — WwWapoBugHble;
O0oM — JeneHHeM KJETKU IIOIOJIaM, 6, 7 — Nano4YkoBuaHble; 8—10 — N3BUAKCTbIE



WHOT/a IOYKOBaHUEM, oueHb ObIcTPo (Kakabie 20—30 MuH). ¥ MHOTHX IIPO-
KapHrOTOB 00pasyIOTCa Cnopyl IJIA KU3HU B HEOJATONPUATHBIX YCIOBUAX.

Herae npoucxoauT 0noxuMuUecKas 9BOJIONUA OaKTepUil: OHU CIOCO0-
HBI OCBaMBATh HOBbIE aJalTallOHHbIe 30HbI, BEIPpA0aThIBasd HOBbIE (DepMeH-
THI IJIs YCBOEHUS HOBBIX IMUTATEJIbHBIX BEIIECTB.

Hawubosee pacupocTpaHéHHOI (UIOreHeTHUeCKON KJiaccuduraimuen
SIBISETCA CHUCTeMa, OCHOBAHHAS HA COIOCTABJEHWHU IIOCJTIeI0BaTEeIbHOCTei
HykJeotunoB B pPHK. B Heil Bce 0esbAmepHBIE OPraHU3MBI Pas3AeIeHBI
Ha 26 (uioreHeTMYeCcKHX BeTBeil: 23 BeTBU IIpeJCTaBJIEHBI OAKTePUIMH,
Tpu — apxeamu. HanboJsiee n3BeCTHLIE TPYINILI DaKTepUii: cnupoxemst (Ha-
nmpuMep, OJiefHAA CIUPOXeTa — BO3OYAUTENHh cuduUInca); akmuHobaxme-
puu (HapuMep, CTPEIITOMUILIETEI); MUKONAA3MbL (HAIIDIMED, MUKOILIa3Ma
ITHEBMOHUM UYeJIOBEKa); npomeobaxmepuu (HaIpmuMep, KUIIeUHAs MIaJI0U-
Ka, caJbMOHEJJIa, X0JePHLIH BUOPHUOH, UyMOBAas IIAJIOUKa, XeJIUK00aKTeD);
yuanobaxkmepuu — TPyIIa OSHOKJIETOUHBIX, KOJOHUAJIBHBIX IIPOKApUO-
TOB, CIIOCOOHBIX K (POTOCHHTE3Yy C BBIJEJCHMEM KMCJIOPOLa M a30TOPHKCca-
nuu (HampuMep, CIUPYJNHA, HOCTOK, aHabeHa, Mukpoructuc) (ur. 143).

Mn. 143. PazHoobpa3mne 6akTepuii: 1 — 6negHaa CNMpPoXeTa; 2 — KONIOHWA akTMHOMULETOB;
3 — MMKonnasma NMHeBMOHUN, 4 — XxennkobakTep; 5 — cnupynnHa

POJIb BAKTEPU B MPUPOAE U »KN3HW YENOBEKA
B npupoge

+  MwuHepanu3auua opraH1n4YecKx oCcTaTkoB (Hanprmep, canpoTpodHble 6akTeprn)

« CaHuTapHas posnb Ha 3emne (Hanpumep, 6akTepun rHUeHWs)

« YyuacTue B KpyroBopoTe BELLECTB (Hanpumep, xene3obakTtepuu, asotodukcnpytowime 6ak-
Tepuu, HUTpudMLUMpYloLwme bakTepun, cepobakTepun 1 ap.)

« [louyBoobpa3zoBaHue (Hanpumep, 6akTeEPUN rHNEHNS)

« «LiBeTeHue» Bogbl (Hanpumep, unaHobakTepnm)

+ AsoTtoduKcauma (Hanpumep, UmaHobaKTepum 1 HekoTopble azoToduKcpyowme baktepum)

« O6pa3zoBaHue HedTW U rasa (Hanpumep, MeTaHobaKTepun)

B K13HN yenoBeka

« Bo3b6yauTtenu 6onesHeli (Hanpumep, TybepKynés, Tud, cTonbHskK, xonepa)

+ BbipabaTbiBaHVe aHTMOMOTHKOB (HanpuMep, 6akTeprn poaa CTPENTOMMULIETbI)

+ BuromeTon 60pbbObI C HACEKOMbBIMU-BPEANTENAMN

+ [MoBbllweHne ypoxKalnHOCTH pacTeHNiA (Hanpumep, NCNosib30BaHUe GaKkTepuanbHbIX YAO-
6peHuii — a3oTobakTepuHa, pochobakTeprHa 1 T. n.)

+ Yuactue B npoueccax 6poxeHunsa (Hanprmep, ANA NosyYeHNA MOJIOYHbIX MPOAYKTOB)

+ JlabopaTtopHble 06beKTbI (HanprMep, KULLIEYHas NanoykKa)

« Ob6e3BpexnBaHue 3arpasHuTenei (Hanprumep, aKTMHOMULIETbI)

WTaK, Xn3Hb Ha 3emnie HEBO3MOXHa 6e3 GaKTepui,
NMOCKOMbKY C HAMM CBAI3aHbl XMMUYeECKMe NpeBpaLLeHns, KoTopble
He MOryT OCYLEeCTBUTb HU apXeu, HX 3yKapuoTbl.

§ 52. baktepun. Apxen
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KakoBo Hay4yHOe 1 npaKkTnyecKoe sHaYeHne apxen?

APXEMU (or rped. apxeoc — CTapblil) — MUKPOCKONUYecKue 00HOKLemou-
Hble Oe3ss0epHble Op2AHU3MbL, OMAULAIOUUeCS Om OaKmepuil U 3YKapuomos.
ITo HamMeHee M3YUYeHHAS M, BO3MOYKHO, APEBHEHIAA TPyINa KJIETOUHBIX
opranusMoB (un. 144). 9tu opranusmbl OTKPHITHEL B 1977 r. K. Bése u
H:x. @oxcom. Herae ommcano oxkosio 50 BUIOB apxeii ¢ JOBOJbHO HEOOBIU-
HOIl (popMoOiT KJIeTOK B BHUIe KBajpaTa, Kyba, mapaiienenunena. Ho mo
(opme KJIETOK OTJIMYUTEL UX OT OakTepuii HempocTo. OCHOBHBIE 0OCOOEHHO-
CTH apxeil CBABAHBI C XUMUUYECKHUM COCTABOM M IIPOIIECCAMMU KU3HEAeATE ] b-
HOCTH. OTO OTCYTCTBUE B KJIETOYHOM CTEHKE MENTUAOTJINKAHOB, HAJUYNE B
reHOMEe WHTPOHOB M YHUKAJBHBIX HYKJEOTUAHBIX IOCJIENOBATEIbHOCTEN B
regax pPHK u TPHK. Kpome Tor0, OCHOBO# KJIETOUHOI MeMOpaHBbI apxei
SABJIAETCA MOHOMOJIEKYJIAPHBIN CJIOW JUMIHUAOB; TOJIbKO CpeIM apxeil ecThb
BUIBI, CITOCOOHBIE K 00pa30BaHUIO MeTaHa B IpoIlecce Ku3HenesaTeTbHOCTH,
6aaromaps ocob6bim Oenkam JJTHK aBasercsa ycToiiumBoil K mAeHATypaliuu, B
HUX He 00pasylTcs CIOPHI U Ip. ApXer Pa3MHOMKAIOTCA 0ECIIOJIBIM CIIOCO-
OoM: mesjeHmeM HaJBoe, (pparMeHTalueil 1 MOYKOBAHUEM.

Wn. 144. Mpepctasutenu apxen: 1 — HUTPO3ONYMUNYC, UMEIOLNIA NANIOYKOBUAHYIO
dopmy; 2 — meTaHO6peBubakTep CMMTa — camas PacnpoOCTpaHEHHAsA MeTaHOreHHas
apxebaKkTepua KuweyHUKa yenoseka; 3 — cynbdonobyc, atakyemblil 6aktreprnodaramu;
4 - ranokeagpaTyMm, COCOOHbIN UTb B OYeHb COMNEHON Bofe

Muorue apxeu pacIpoCTpaHEHBLI TaM, I'Je KU3Hb APYTUX OPraHU3MOB
HeBO3MOKHa. HeKoTopble KMBYT IIPU OUYEHDb BHLICOKMX TeMIIepaTypax, ua-
cro Beime 100 ‘C, xKaxk Te, KOTOPBIX OOHAPYKHUJIMW B Teiizepax M YEPHBIX
KYpUJABbIINKax. JIpyrux HaIlJu B OUYeHb XOJIOAHBIX Cpelax WMJIU B Upes-
BBIYAIHO COJIEHOI, KHCJION MM IEa04uHOl Bome. OCHOBHAA POJb apXeil B
IpuUpojie CBsI3aHA C MX yYacTHEM B KPYroBOpOTe a3oTa u yriaepoma. MHoO-
rue cuMOMOTHUYEeCKHe BUBI apXeil HalJleHbl B MUIEBAPUTEIbHBIX TPAKTaX
JKBAUHBIX JKMBOTHBIX, TEPMUTOB, JIOfeli, OHM PACIIEIIAIOT IeJII0J03Y.
Apxeu He ITaTOTeHHBI, HET CBeIEeHNI, UYTOOBI KaKKe-In00 13 HUX BHISHEIBAJIU
3aboseBanus. MeTaHoreHHbIe apXeu MCIOJb3YIOT B IPOU3BOACTBE O1orasa,
IJIS OUMCTKY CTOYHBIX BOI.

WNTaK, OTKpbITME apxel ABNAETCA BaXKHbIM cobbiTneM B 6ronoruu,
UTO JAET BO3MOXKHOCTb MOHATb SBOOLINIO XKU3HU 1 CYLLeCTBOBaHUE
6uochepbl Ha COBPEMEHHOM 3Tarne eé pa3BUTUA.

@ LOEATEJIbHOCTb
W Pa6oTa c unnoctpauven

OmnpepennTte 3HaueHNe 0003HAUEHHBIX 5JIE€MEHTOB CTPOEHUSA OO0OOIIEH-
HOU KJIETKM 0AKTepUil M 3aIllOJHUTE TAaOAUIly B paboueil TeTpaiu.



HasBaHue anemeHTOB Krymk
CTpoeHms EEERETR ®oTocuHTe-
Tnyeckmne

1. XKryTuk MeM6paHbi

Prnbocombl

Kancyna

3anacawoume
BKJIIOYEHUA

4.Tnasmanema Untonnasma 0 ./ KneTouHas
5. KneTtouHas cTeHka \ m CTeHKa 13

2. Pubocombl

3. BkntoueHus

MypeunHa

6. Hykneong Munn L Mnasvaru-
7. Me3ocombl yeckas

P MembpaHa

8. Lintonnazma Hykneoung Mezocombl

9. Munu, unn epumbpun

10. DoTomembpaHbl

MounckoBoe 3apaHune

300znea (OT rped. 300 — KHBOTHOE U
2Jelioc — cau3b) — CAUBUCTHIE 00Pa30BaAHUI,
oOpasymooImiuecsai B OCHOBHOM 0Jjarojgapsa co-
CYIIIeCTBOBAHUIO OAKTEepUil ¢ IPYTUMHU Opra-
HusmMamu. K mambosee pacmpoCTpaHEHHBIM
KYJbTYPHBIM BUJAM 300TJI€M OTHOCATCSA MO-
JIOUHBIN Tpub u ualiHbIll rpub. Kaxkume xe
Opraum3Mbl YyUacTBYIOT B (hopMUpOBaHUU 3TUX BUIOB 30oriaen? Kakoe sHa-
YyeHNe UMEIOT 9T (POPMBI JKU3HU AJIS YeJIOBeKa?

OTHOLWEHUE

EVN o
‘«—‘g Buonorus + 3gopoBbe

3HaTh pasJauyus BUPYCHBIX U OaKTepu-
aJbHBIX WH(MEKINI Heo0X0JUMO B CBS3HU C
TEeM, UTO 9TU MHMEKINYU JeyaTcd [10-PasHo-
my. Tak, jieueHUe OaKTepUAIBHBIX UHOEK-
U TPOBOAAT C IOMOIIBI0O AHTUOMOTUKOB.
Bupycuble nHpEeKIIMU He IMOJJIeKAT Jieue-
HUIO aHTUOMOTUKAMU, ITOCKOJBKY OHM He AEHCTBYIOT Ha HUX. UeM OTJIu-
YalOTCS CUMITOMBI 0aKTEPUAJIbHBIX M BUPYCHBIX MHpeKnuii? B uém cyThb
TaKUX Mep OOpBHOBLI ¢ OaKTepHaJbHBIMU HHPEKIUAMU, KaK de3uH(peKInsd,
TmacTepusausa U CTePUINIAIUA?

N PE3YJIbTAT

OueHKa 3apgaHuna anNA camOKOHTponA

1. K10 Takne 6akTepun? 2. MNpusegunte npumepbl bakTepuin. 3. Hasosute o6wme npu-
1-6 | 3Haku GakTepuii. 4. KTo Takme apxen? 5. MpuBeante npumepbl apxei. 6. Hazosute
HECKONbKO 06LMX MPU3HAKOB apXeil.

7. KakoBbl 0cO6eHHOCTU 1 pa3Hoobpa3sue baktepuii? 8. KakoBo 3HaueHune GakTe-
pun? 9. KakoBo Hay4YHOe 1 NpaKTUYeCKoe 3HaveHne apxen?

10— 12 | 10. JokaxuTe 3HaueHve 6aKTepuin 1 apxeli AN SBONIOLMU XKU3HU Ha 3emrie.

§ 52. baktepun. Apxen
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lMpupooa - eduHcMeeHHasa KHU2a, KAXK0as cmpaHuya
Komopoli nosiHa 2/1y60K020 codep>KaHus.
W.B.leme

§ 53. DYKAPUOTDI

OCHOBHbIE@ NOHATUA U KnoueBble TepMmunbl: DYKAPUOTbI. PACTEHUA.
FPUBbI. XXUBOTHDIE.

Bcnomuute!  Yto Takoe agpo?

HoBocTu HayKkun

Ilepenr BamMu Ha ujIIOCTpAa-
IUAX JKWBOTHOE, I'pud U pacTeHUe:
ImcaTupesya BOAAHAA, TyOKa-jaupa,
cramenud KeaTo-nypnypHad. Ilo Ka-
KUM TIPU3HAKAM MOXKHO OIPENEeJUThH
ux HpI/IHa,E[JIeJ\RHOCTB K TPEM OCHOBHBIM I'DyHIaM 3y1{ap1/10TOB"

COAEPXXAHUE

KakoBbl 0CO6E@HHOCTMN CTPOEHUA, XKN3HeAeATEeNIbHOCTN N 3BOJIO-
uuun pacreHuin?

IYKAPHUOTHI (Eukaryota) — 00HO- U MHO20KJeMOUHbLE OP2AHU3IMDYL,
umewwue 8 ceoux kaemxax A0po u membOparHHbvle opzaHeanvl. K ommo-
KJEeTOUHBIM 9yKapHOTaM OTHOCSTCA OJHOKJETOUHbIE KHUBOTHOOOpa3HEIE,
ONHOKJIETOUHBIE BOIOPOCJIM, ONHOKJIETOUHbIe TI'PUOOBUIHBIE OPTaHU3MEI,
KOTOPBHIX MOYKHO 00beIUHUTH B rpynny IIpoTucTsl (OT rped. npomucmoc —
caMblii TepBbIi). MHOTOKJIETOUHBEIMU 3YKAPUOTaAMU SBJSAIOTCSA PaCcTeHUA,
rpubbl ¥ "KUBOTHBIE. B mpoliecce 5BOIONUY IPEIKU 9YKAPUOTOB BOSHUKJIIN
Osaromaps cuMOuorenesy 6axKTepUaIbHBIX KJETOK U (DOPMUPOBAHUIO ABY-
MeMOpaHHBIX opraHesul. [I0aTOMy reHOM 9yKapUOTUYECKUX KJIETOK MOYKET
OBITH AJEPHBIM, TJIACTUIHBIM M MUTOXOHIPUATBHBIM.

PACTEHUSA (Plantae) — MHO20KLemMOYHblE IYKAPUOMULECKUE OP2AHU3-
Mbl, 00WUMU OCOOEHHOCMAMU KOMOPbLX AAsi0mcs niaacmudvl, pomoas-
mompo@)Hoe numanue u NPUKpenaéHuulii 06pas xusnu. IloutTm BO Bcex
pacTeHUAX KJETKU TPUTeHOMHBI — C SAePHBIM, MUTOXOHIPUATBLHBIM U ILJIa-
CTUIHBIM reHOMaMu. KpoMe TOTO, ¥ paCTUTEIbHBIX KJIETOK €CTh KJIeTOUHAas
CTeHKa M3 I[eJITI0JO3bI M 3alacaiollye BKJIIUEHUS B BUAE KPaxMaJbHBIX
3épeH. Briciiue pacTeHus MMeIOT 06pa30BaTeNb-
Hble, MPOBOJSAIINE, MeXaHUUYECKHe, OCHOBHBIE U
MIOKPOBHBIE TKAHU, 00pasyiollue BereTaTUBHBIE
U TeHepaTHUBHbIE oOpraubl. Pearupyior pacTu-
TeJbHbIE OPraHM3Mbl HA BO3JEHCTBUA CPEIbI C
TIOMOII[bI0 TPONMM3MOB ¥ HACTHH, a peryadanud
IIPOIIECCOB  KM3HEAEATENHbHOCTA IIPOUCXOAUT C
y4dactueM (hUTOTOPMOHOB.

IlpenxamMu pacreHuii OBLIM JKI'YyTUKOBBIE Vin. 145. TnaykoguTosan
MTPOKAPUOTHI, KOTOPbIe BCTYOUIW B CUMOMO3 C Bopopocie Lmaxogopa

(Cyanophora paradoxa) -
nmuamobakTepuamu. Ot HuX 0oKoJio 1,5 miupn et

MOZeSbHbIA OpraHu3M B
Has3aj o0pa3oBaIUCh OJHOKJIETOUHEIE 21aYKOPu- reHeTuKe




moeéuvte 6odopocau (us. 145). Yu€Hble CIUTAIOT, YTO IIAYKODUTEI (OT I'ped.
2]1aYKOC — CUHEe-3eJEHBIH U (humoc — pacTeHue) ABIAIOTCA MOATBEPIKIECHN]-
eM IPOUCXOKIeHNUI PACTeHUH OT OaKTepuil. ITH BOLOPOCIH 00IaLAI0T YHI-
KaJbHBIMHU XJIOPOILJIacTaMu (IMaHeJJIaMU) C IPOCTHIMY ITPU3HAKAMU: CJIOH
MypeuH MeXAy MeMOpaHaMu, ApKas CUHe-3eJéHasd OKpacKa, CIIOCOOHOCTH
K azoTodpukcanuu u ap. OT IIayKoPUTOBBIX BOZOPOCeil 00pasoBaInuCh Of-
HOKJIETOUHEIE 3e/éHble U 30Ja0mucmuie 6odopocau. OHU y:Ke UMeJU sIapo,
IJACTUABLI U IIOJIOBOE pasMHOKeHUe. BIlociiefCTBUY BO3HUKJIN MHOTOKJIE-
TOYHBIE BOJOPOCJIU, OT KOTOPHIX OTHEJUINCH MXU. IlepBbIMU Ha3eMHBIMU
PaCTEeHUAMU CUUTAIOTCA PUHUOMUTHI, KOTOPHIE IIPOUCXOAAT OT 3eJEHBIX
unu O0ypbix Boxopociieii. OT puHUOGUTOB OTJEJBLHBIMU SBOJIOIUOHHBIMU
BETBSAMU OTOLLIM ILJIAYHBI, XBOIIW, IAIOPOTHUKU U TOJIOCEMEHHBIE.
BnocaencTBuu OT CeMEHHBIX MAIOPOTHUKOB 00Pa30BaJINCh T'OJOCEMEHHEIE,
OT TOJIOCEMEHHBIX 9BOJIOIMOHUPOBAJIN ITOKPLITOCEMEHHBIE.

OCHOBHBIMM HANIPABJIEHUAMM SBOJIOIUNA PACTEHUI OBLIN: MHOTOKJE-
TOYHOCTb, (POpMUPOBaHME OECIIOJIOTO0 W IIOJIOBOTO TOKOJIeHUWIT U o0pasoBa-
HUEe ABYX BBOJIOIUOHHBIX HAIPaBJIEHUI pPas3BUTHUA HA3eMHBIX pACTeHUH
(raMmeTOGUTHOTO U CIIOPOGUTHOTO), OIJIOAOTBOPeHUe 0e3 BOAbI, TMOABIEHUE
ceMeHHu, (hopMUpOBaHE I[BETKA, ILJIOAA U ABOMHOTO OILJIOJOTBOPEHUS.

ITo mammpiM 2016 r., Ha 3emue msBecTHo 390 900 BUIOB pacTeHUI,
uxX O0BEeIWHAIOT B OTAEJNBbHOE IIAPCTBO B IIpeJesiaXx AOoMeHa JYKapuOTHI.
B mapcrBe Pacrenusa nid u3ydyeHMA B IIKOJIe Yallle BCETO BBIAEIAIOT
cJefylolliie TPYHObl: Husmme pacteHua ([uaToMoBBIe BOZOPOCIIH,
Bypsie Bogopocau, Kpacusie Bomopocau, 3e€Hble BOZOPOCaN) U Briciiue
pacrerus (Moxoobpasuble, XBoIleBuaHble, IlaayHoBuaHble, IlamopoTHu-
KooOpasubie, 'omocemenubie, IlokpeiTOceMeHHBIE). A Kaaccubukamum
pacTeHUii TPUMEHAIOT TaKNe OCHOBHBIE CHCTeMAaTUYECKNe KaTeTOpuu, KaK
IIapCTBO, OTHEeJN, KJIacc, IOPALOK, CEMENCTBO, PO U BUJ.

WTakK, pacTeHuna sBNAIOTCA APEeBHEN U pa3HOO6pa3HOW rpynmnoi 3yKapuoTos.

KakoBbl 0cO6eHHOCTU 3BOIIOLMN N CUCTEMATUKN rpn6oB?

I'PUBDBI (Fungi) — MHOzOKJIemouHble zemepompoHble dyrKapuomuie-
CKUe OpzanHU3Mbl, 00U UMY NPUIHAKAMU KOMOPbLLX ABJLAIOMCI OCMOmMuUie-
CKOe numaHue u npukxpenaénHuviii o6pa3 iusHu. KieTku rpuboB mMMeEIOT
KJETOUHYIO CTeHKY M3 XUTHWHA, 3alacaioT IJINKOTeH. Y Ipub0oB OUeHb XOPO-
110 PA3BUTO BE3UKYJISPHOE TPAHCIOPTUPOBAHUE, UTO 06ECIIeUNBAET BHIIE-
JeHne ()epMeHTOB JJA BHEKJIETOUHOTO pacIllellieHus opraHuku. IIpocToie
MUTaTeJbHBIE BEI[eCTBa MOCTYIIAl0OT B KJETKY B IIPOIleCCe OCMOTHYECKOTO
nuTtaHusa 0e3 o00pasoBaHMsS IIHIEBAPUTENLHBIX BakyoJeii. Y rpubos

Mn. 146. PazHoobpasue rpnboBs: 1 — WAANOYHbIN Genblil rpnb; 2 — NapasnuTrYecKne PoXxKn
PXu; 3 — TPYTOBUK CEPHO-XKENTBIN; 4 — APOXKeBble rpnbbl caxapommLeTbl;
5 - nnecHeBbl rpnb NeHUUUN; 6 — NNWANHUK 30/10TAHKA CTEHHaA
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IBYT€HOMHEIE KJETKH, B KOTOPBIX IIPEICTABJEHBI ANEePHBIA X MHUTOXOH-
IPUAJbHBIN I'€HOMbI, & Pa3MepPhl CAMOTO TeHOMAa 3HAYNTEJIbHO MEHbIIIe, YeM
Y pacTeHU# U KUBOTHBIX.

BereraTuBHOE TeJI0 TOAABJAIONIETO OOJBIITUHCTBA T'PUOOB IPEACTABIIA-
eT coboil cucTeMy MOKPBITHIX KJIETOUHBIMH O0OJouKaMu HuUTel (rudos),
KoTopasi HasbIiBaeTcAd rpubHuienn (munenmem). HuddepeHnimpoBaHHbIE
TKAHU W BereTaTHUBHBIE OPraHbI YETKO He BEIpaskeHbI. Oprambl OecroJio-
ro pasMHOKeHHs TrpuOOB HasbIBalOT cropauruaMu. OHH pasMeIeHbl
MMOOJMHOYHO WJIM COOPAHBI B CJIOKHBIE CTPYKTYPHI.

T'pubsl mmeloT NoMUPUIETHUYECKOE IIPOUCXOKIEHHE OT Pas3IUUYHBIX
JKTYTUKOBBIX. IlepBble JOCTOBEPHBIE OCTATKM I'PMOOB M3BECTHHI CO BPEMEH
IIeBOHA, HO BOBHUKJIY eIllé B apxelcKoi ape. I'pubbI geiaTcsa Ha HaCTOSIIIe
rpubbl 1 TpuOOBUIHBIE OPTAHU3MBI.

Heime omucano okoso 70 Thic. BUAOB rpuboB, OMHAKO X OXKHIAEMOe
MHOT000pasue cocrasiaseT oT 300 Teic. 10 1,5 MaH BumoB. OCHOBHBIMU 9KO-
JIOTUYECKUMU TPYIIaMM, UMEIOIMMHU [JA YeJoBeKa HaubOoJIbIllee 3HaUe-
HUe, ABJSIOTCA ILJIANOYHbIe IPUOBI, TPUOBI-Tapa3UThI, IJIeCHEeBbIe TPUGHI,
IPOXKIKeBble TPUOBI 1 ApP. (ur. 146). JlumaiuukaM He IPUIAIOT B CHCTEME
rpuboB cTaTyca oupeneEHHOTO TAKCOHA, IOCKOJbKY CYIIECTBYIOT B3TJIAIbI
0 He3aBHCHUMOCTH IIPOMCXOMKICHUS PA3JINUYHBIX TPYIN JUIIAHHHKOB. Ilo
MPUHATON B YKpauWHe cHUCTeMe, HacTosdlue rpudsl geastca Ha 10 rpymm,
cpequ KOTOPBIX BBIAENUM OTAesbl Mukcommkora, OoMmkora, XUTPUAUO-
MUKOTa, SUTOMUKOTa, ACKOMUKOTa, BasuanoMuKoTa.

WTak, rpnbbl — 3TO ApeBHME SYyKapuoTMYecKne opraHu3mMbl, 06benHEHHbIE
B OTAeNbHOE L apCTBo.

KakoBbl 0c0O6eHHOCTHN 3BOJIIOLN N OCHOBHbIE rpynnbl »KNBOTHDIX?

JKHUBOTHBIE (Anlmalla) — MHO- U,APCTBO YKUBOTHDIX
20KJlemouHble dYKapuomuyecKue opza-
HU3Mbl, O00WUMU YepmaMu KOmopbLx
ABAAWMCA  Xemozemepomporoe nu-
manue U axmueroe Jeudcerue (10- Paspen PaduanvHo-cummempuyHele,
womoyus). A HUX XapaKTepPHBI nnn KuweyHononocmuble
NBOTEHOMHBIE KJETKH (AAEPHBIA ¥ MHU- | Tunpi KHudapuu, Pebponsassi
TOXOHAPUAJbHBIN T'€HOMBI), H3MEHYU- Pasgen JlsycmopoHHe-cummempuyHbie
Basg (popMa TeJsia, OTPAaHUUYEHHBIN POCT, | Tunbl  [l1ockue Yepsu, Kpyanvie
pedieKcsl, OTCYTCTBHE KJIETOUHOU | 4Yepsu, Konbyameie depsu, Moniocku,
CTEHKM ¥ HaJW4YWe TJINKOKAJIUKCA, YneHucmoHoeue, Menokoxue, Xopdossie
3alacaHue TJINKOTeHa, HaJWuMe ABYX WJIU TPEX 3aPOABIIIEBBIX JIMCTKOB,
craauii 6J1acTyJ bl ¥ TACTPYJIBI B 3aPOABIIIIEBOM DPA3BUTHUU.

Cunuraercsd, UTO *KMBOTHBIE IPOM3OIILIN OT OJHOKJETOUHBIX JKI'YTHUKO-
BBIX, a UX OJMsKalllIe NU3BEeCTHRIE )KUBbIE€ POJICTBEHHUKH — 3TO BOPOTHUKO-
BBI€ JKTYTUKOHOCIIBI, MOP(OJIOTUUECKH TOAO0HBIE XOAHOIIUTAM HEKOTOPBIX
ry0ok. MoJeKyJIApHBIE WCCIAEMOBAHUSA ONpPEeJeJ NI MEeCTO KUBOTHBIX B
HaArpynne 3aJHEKTYTUKOBbIE. OTO Ha3BaHMe 0003HAUAET PACIOJIOKEHUe
JKT'YTUKA B MOABUIKHON KJIETKE, TOTAA KaK APyrue 3yKapuOoThl B OCHOBHOM
UMEIOT MEePeIHUN KIYTUK.

OCHOBHBIMY HAINIPABJIEHUSIMU 9BOJIIOIUYN JKUBOTHBIX SBJIAIOTCS TOABJIE-
HUEe MHOI'OKJIETOUHOCTHY, PAa3JINYHBIX OPTaHOB U CUCTEM OPraHOB, Pa3BUTHE

MepBnYHbIE MHOTOK/IETOYHbIE
Tunbl  [y6kKu, [TnacmuHYyacmele
Hacroswme MHOrokneTo4Hble




MOABUKHOCTH M CHCTEM PEryJIAluK. B 5BOJIONNN »KHUBOTHBEIX apoMOpdo30B
MOSIBJISLJIOCH rOpasao 0oJIbIlle, YeM Y IIPEACTABUTENeH IPYIUX IIApCTB.

HawubGosiee usBecTHBIE TUIILI JKUBOTHBIX HOSBJIAIOTCI B KeMOpuiicKuit
IIepuoj, OKoJ0 542 MJH JieT Ha3ak («KeMOPUICKUIT B3PBIB»).

MNTaK, XMBOTHbIE SIBNIAIOTCA CaMOW Pa3HOO6Pa3HOM U MHOTOYMCIEHHOM
rPynmnow 3yKapuoTos.

, AEATEJIbHOCTb

M 3apaHue Ha conocTaBnieHne
Ha KOHKpeTHBIX IIpUMepax CpPaBHUTE TPU TPYHILl BYKapUOTOB.
CrenaiiTe BBIBOJ O CXOJCTBE U PABIUUYUAX M UX MPUUYNHAX.
CPABHUTENbHAA XAPAKTEPUCTUKA PACTEHUIA, >KUBOTHbIX U TPUBOB
MpusHak PacteHusa nBoTHble pubbI

[eHoM

OCcoB6EHHOCTY CTPOEHUSA KIETOK
TkaHuW 1 opraHbl

MNuTtaHne

AKTUBHOE OBUKEHNE
OCHOBHble rpynnbl

Bvonorusa + dkonorusa

ArpermnaukoBkie (Opxupubie, Opxugen) — 3TO ABYAOJLHBIE PACTEHUS,
IS KOTOPBIX XapaKTepHa MHMUKPHUS — CBOWCTBO MMUTHPOBATH BHEITHUN
BHUJ OPraHM3MOB WM HEXKUBBIX 00beKToB. Kakoe 3HaueHme A pacTeHU
nuMeeT MUMHUKPUA 11BeToB? KakoBo 3HaueHue opxumaeil B :KU3HU UesioBeKa?

Fm - 4 &
1.- Sl y ol §. O <

ﬁ! OTHOLLEHUE
§8

;;g Buonorus + 3gopoBbe

IIpomo3soiinbie 60se3HU (OT TPeY. NPOmMoc — TEPBBIN U 300H — JKUBOT-
Hoe) — 3aboJieBaHUS, BBI3BAHHBIE OJHOKJIETOUHBIMHU >KHMBOTHOOODPASHBIMU
(amébuas, mManasgpus, JAMOJIM03, TOKCOILIA3MO3, JeHIITMaHno3, COHHAA 00-
Je3Hb). Kakue usBecTHHI cpelcTBa OOPHOBI C TPOTO30MHBIMY 0OJE3HAMU?

o PE3YJIbTAT

S

OueHKa 3agaHunA ANA CaMOKOHTPONA

1. Yto Takoe sykapunoTbl? 2. Yto Takoe pacteHua? 3. Yto Takoe rprbbl? 4. Hazosute

1-6
OCHOBHbIe rpynnbl rpn6oB. 5. KTo Takue xmBoTHble? 6. Ha3oBKTe rpynnbl »KMBOTHbIX.

7. KakoBbl OCOGEHHOCTU CTPOEHWS, KMN3HEOEATESIbHOCTV U 3BOJIIOUMN PACTEHWIA?
7-9 | 8. KakoBbl 0cOGEHHOCTI 3BONIOLUMU 1 CUCTEMATUKK Tprbos? 9. Hazosute ocobeHHO-
CTM 3BOMOLIMM U OCHOBHbIE FPyMbl >KMBOTHbIX.

10. [lokaxnte egUHCTBO OpraHMN4eCcKoro Mmmpa, KOTopoe npoAsBnAeTca 4yepes ero

10-12
pa3Hoobpasue.

§ 53. dyKapuoTbl
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0606uweHne tembl 7. BUOPA3ZHOOBPA3UE

BUOPA3SHOOBPA3UE — amo pasnoobpa-

3ue opzaHu3mos, 8udos

WNsyuenuem OuopasHooOpasusda 3aHNMAETCS
Odueepcukxonozusn. OcHOBHBle THIIBI OuOpas-
HOOOpas3us: zeHemuueckoe, 6udoéoe 1 IKO-
cucmemnoe. Bece Tuibl 6MOPasHOOOPA3US CBS-
3aHBI MEXIy coboit (mab.. 15, 16).

U uXx 2pynnupoeox.

d J’ZS ity

Ta6nuua 15. PASHOOBPA3UE ®OPM XKU3HU

HekneTtouHble GpOpMbI KNU3HU

KneTouHblie OpraHnN3mbl

Bupycbl

Cy6BuMpYCHble YacTULbl:
— MPUOHbI;
- BUpongpl

LHomeHn BAKTEPUN
Homen APXEN
HomeH SYKAPUOTDI:
— OAHOKJIETOYHbIE OpraHn3Mbl, CNOCOOHbIE K POTOCMHTE3Y;
- rpnboobpasHble OpraHU3Mbl;
— OHOKJIETOUHbIE XNBOTHOOOPa3HbIE;
- pacTeHus;
— rpunb6sl;
— XNBOTHbIE

Ta6nuua 16. PASHOOBPA3UE PACTEHUW, TPUBOB U XXUBOTHbIX

PACTEHUA FPUBbLI KUBOTHbIE
Huswue pacteHuns: Cnuzesukn [lepBunYHbIE MHOTOKNETOYHbIE
- KpacHble Bogopocnu HacToawwe rpubsi: | . Ty6ku. MnacTuHuaTbie
« 3enéHble BOJOPOCN - MukcomukorTa HacTtosawmne MHOroknetTouHble
- [natomoBble BOgOPOCIU Oomukorta Otpen PagmanbHO-CUMMETPUYHbIE,
- bypble Bogopocnn XuTtpuanommkota mnn KnweyHononocTHble
Bbiclwne pacteHua: 3uromvikoTa - KHupapwuu. Pebponnasbl
+  MoxoobpasHble AckommKoTa Omen [1BycTOpOHHE-CMMMETPUYHbIE
« XBoleobpa3sHble basngnomukora Mnockne yepsu. Kpyrnble yepsu.
- MMnayHoobpa3Hble JInwanHvikn Konbuatble yepsu. Monocku.
+ [lanopoTHnkoobpasHble YneHuctoHorune. rnokoxue.
- [onocemeHHble Xoppaosble
« [loKpbITOCEMEHHbIE
Onpegensaowue Onpegenstowue Onpepgensatowme
Npu3HaKkn npusHakn Npu3sHaKku
1. Knetku TpyreHomHble 1. Knetku 1. KneTku AByreHOoMHble
2. Mnactuabl ABYyreHOMHble 2. OTcyTCTBUME NNACTUA
3. DoToaBTOTPOPHOE 2. OtcytcTBue 3. TetepoTpodHOCTb
nutaHne nnactug 4. AKTUBHBI 06pa3 »K13HU
4. MpuKpennéHHbli cnocob 3. TeTepoTpOdHOCTL | 5, [MKOKaNMKC
KN3HU 1 oCMOTNYecKoe 6. 3anacarowmin nonucaxapug -
5. KneTtouHas cTeHKa n3 niTaHne rnnKoreH
Liensionosbl 4. MprKpennéHHbIn
6. 3anacaloLmii nonuncaxa- 06pas3 Xn3Hn
pua — Kpaxman 5. KneTouHas cTeHKa
N3 XMTUHA
6. 3anacatowumn
nonucaxapuvg -
rNYKOreH




CaMOKOHTPOJIb 3HAHUN

Tect-npumeHeHne 7. BUOPA3HOOBPA3UE

Y JlnHbl KocTeHko ecTb CcTpoku: «powad, ..., ¢ KomaHOopckux
ocmposos! Yydosuuye, penukm, co3daHue nacmoepyooe». Hazo-
BUTE 3TOT BbIMEPLUWI BUA U YKaXKUTE, K KAKOMY TUTMY XXUBOTHbIX
OTHOCWNICA.

A 6eckpblnas rarapka b TapnaH
B mopckas kopoBa I YneHuctoHorune 1
I Mnekonutatowue E Xopposble i ¥ i

Ixepanbg Jappenn nncan o cBoen BCTpeye C 3TUM npefcTaBuTenem cemenictaa Ko-
waybm: «Ha meHa beweHo caepkan 2aa3amu 38epb makol Kpacomel, Ymo A axHysn. Mex
y Hez2o 6bl1I0 KOPOMKUM, WeKOBUCMbIM, COYHO20 30/10MUCMO-KOPUYHE8020 ygemd,
CJ108HO OUKul Med. [nasa 3enéHvle, MOYHO IUCMbA NOOO JIbOOM, :
6necmenu, Kak c/ilo0a 8 Jyyax yeacarouje2o conHya». K kakomy
JOMeHyY 1 Knaccy oTHocuTca aryap (Panthera onca), koToporo
onucan [. lappenn?

A bakrtepun b Apxen B Sykapwnotbl

I Mpecmbikalowmeca I Xopgosble E MnekonuTtalowue

370 oTpbIBOK U3 KHUMK A. [1. DocTepa «DunoreHes»: «OOHAKO 2u2aHMCKue 8bI0pbl €20
He noHAnu. [lge 3anpwieHysu 8 100KY U HA4anau Kpomcame 60mMuHKU Yenosexd. Kibiku y
8bI0p 6bL1U O7IUHOU C Nasey, a Yestocmu 00CMAmOoYHO CUTTbHbIE,
umobul pazdpobums Kocme cpedHeli moswuHel. YépHole 2nasa
yepoxartowe 6ecmenu ... ». Ha3oBuTe BUA, C KOTOPbIM Y BbiAPbI
MMraHTCKON ecTb GvKaiillee 3BOIOLMOHHOE POACTBO U Npu-
3HaK, 0O ANs HUX.

A vepBepb 6ypblii B mopckoii koTMK B KyHuUa necHas
I BceagHOCTb I xvwHnyecTBo E ueBka

C nomoLbIo UANOCTPALUM OMNPERenUTe U Ha3oBuTe dop-
MY XM3HU W YKaXnTe BUL HYKNEUHOBOW KUCNOTbI, KOTO-
pas obpasyeT cepaLeBuHy.

A ¢arT-4 b BMY B BTM

I ogHouenoyeyHasa JHK I opHouenoyeyHas PHK

C 2014 r. EBponeinckasa n CpegnseMHOMOpPCKasa OpraHr3auma 3awmTbl pacTeHnn go-
6aBuna B CNUCOK OMACHbIX MAaTOreHOB PacTeHUiA, TpebyoLx 00 bABNEHNA KapaHTy-
Ha, TPW BMAa 3apa3HbIX YacTuL, Bbi3blBaloLWMUX HONe3Hb
KaflaHr-KaflaHr KOKOCOBOW ManbMbl, KapiMKOBOCTb Xpu-
3aHTeM M BePeTeHO06pa3HOCTb KNybHel kKapTodens (cm.
nn). Ha3oBUTe 3TN YaCTULbI 1 YKaXuTe NX Nprupoay.

A NproHbI b Bupongpl B Bupychbl

I 6enkn b OHK E PHK
Mpycobacterium tuberculosis - Bupg, BbI3blBaOWMIA MO-
pasnAwolee 60NbWUHCTBO CNyyaeB Tybepkynésa. Iu
opraHu3mbl 6bin Briepsble onucaHbl Pobeptom Koxom.
K KaKol1 rpynne opraHM3mMoB OTHOCUTCSA 3TOT BUA 11 KaKOBa
bopma KneTok 3Tux opraHn3mos?

A Bupycbl b baktepun

B Apxen I wapoBuAaHbIe, NN KOKKK

I v3Bmnuctoie E nanoukoBupgHble

CaMOKOHTPOSIb 3HaHWIM
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Tema 8. CBEPXOPTAHU3MEHHbIE BUONTOTMYECKME CUCTEMDI

B kanne eo0bl ompaxkaemcs BceneHHas.
Apabckas nocnosuya

§ 54. DJKOCUCTEMA. PASHOOBPA3UVE SKOCUCTEM

OCHOBHbIe NOHATUA N KnioyveBble TepmuHbl: SKOCUCTEMA. Skocucrem-
Hoe pa3Hoobpasue.

BcnomHuTe! Y70 Takoe 6monornyeckme cuctembl?

BCTynvrreanoe ynpaxHeHue

YcTaHoBUB II0C/IEN0BATEIbHOCTE OMOJIOTH-
YeCKHUX CHCTEM, MOJyunTe (hpaMUINI0 OPUTAHCKOTO
9KO0JIOTa, KOTOpPhIZ B 1935 r. mpemo:KuWiI KOHIeH-
U0 BKocucTeMbl: JI — sxocucrema; W — Guocdepa;
T — knerrka; H — nmonynamnusa; C — sug; E — opra-
HU3M.

COAEPXXAHUE

KakoBbl cocTaB 1 OCHOBHbIE CBOICTBa 3Kocucrem?

CoBpeMeHHbIE 9KOJIOTMYECKHe MCCIEIOBAHUSA MTPOBOAATCSA IO CJIEIYIO-
LM HAIPABJICHUAM: N3yUeHNe BINAHNUSI S9K0JOIMYeCKUX (PaKTOPOB HA Op-
rauusMel (paKmopaivHas 3K0J02Usl), UCCIeIOBaHNE SKOJOIMUYECKUX B3a-
UMOCBs3ell Ha ypPOBHE MOMYJAANNN (NONYAAUUOHHASL IKOL02US), N3YyUEHUE
3aKOHOMEDPHOCTEH CYIIeCTBOBAHUA W PA3BUTUA HPUPOAHBIX COOOIIECTB U
6rocgepsl B 1eaoM (6uozeoueHonozus, Uil cuHakonozus). Kax oraenbHbII
paszes 9KOJOTUM CUHIKOJOTHIO OBLIO BbIAeIeHO Ha MexayHapomgHOM 00-
TannueckoM Kourpecce B 1910 r. CuHsKOJOTHA — 9TO pasmgesl SKOJOTHUH,
00BEKTOM ¥ TIPEIMETOM M3YUYeHUS KOTOPOI SABIAIOTCSA 9KOCHUCTEMBI UM MX
BHYTPEHHNE U BHEITHWE CBA3U. A UTO TaKOe 9KOCUCTEeMBI?

IKOCUCTEMA - co8oKynHOoCmMb 0p2AHU3MO8 DA3HbLX 8UA08 U Cpe-
O0bL UX 00UMAHUS, C8A3AHHBLY C 00MEHOM 8eujecma, IHepzuu U UHpopma-
yuu. OmnpepensiomuM (HaKTOPOM CYII[ECTBOBAHUSA SKOCHUCTEMBI SABJISIOTCS
aBTOTPO(HEBIE OPraHM3MblI, ycBampalolnue sHepruioo CoaHia ¢ s¢hdeKTus-
HOCTBIO OK0JI0 1 % . IlpuMepamMu SKOCHCTEM PA3JIUYHBIX PA3MEPOB SABJIS-
IOTCS KAallJIsd BOABI, JOMAIITHUN aKBapuyM, MPYH, IMIUPOKOJUCTBEHHBIN Jec
(un. 147). Ho B m10060i 9KOCHCTEME BHIEIAIOT IBE YACTU — aOMOTUUECKYIO
u OmoTmuecKyoo. AOuoTuuecKkas dacTb (Mau OMOTOII) IIPeACTaBJsEeT cOo00it
KOMILTIEeKC (haKTOPOB HEKWBOH IPUPOIbI, HEOPTaHWYECKUX UM OpraHude-
CKUX BeIeCTB, KOTOpHIe B OOIIleM B3amMOJeNCTBUU (GOPMUPYIOT OIpese-



JIEHHBIE KJUMATUYECKUe, TIIOUBEH-
HbBIe, peabedHbIe, TUAPOJOTUUECKUE
YCJIOBUA 9KOCUCTEMBI. BHOTHUECKYIO
yacTh (OuorieHo3) GOPMUPYIOT KU-
BbI€ OPTaHU3MBI, MPOKUBAIOIITE
B 9KocucreMe. Eé o0pasyooT rpyi-
OIUPOBKU pacTeHU#l ((PUTOIEHO3bI),
IPYNIIUPOBKY JKUBOTHBIX (300IIEHO-
3bl) ¥ IPYNIUPOBKU MUKDPOOPraHU3-
MOB (MUKPOOUOIIEHOS3EI).

IJKOCUCTEMBI  OTKDBITBI  [JIA
BHEIITHEr0 o0MeHa BEIeCTB, SHEPIUHU
u uHGOPMAIIUM, HO B PE3yJbTaTe ca-
MOPETYJIAINNA CIOCOOHBI MOAAEPKUBATh TUHAMUUECKYIO CTAOMJIBLHOCTH Ha
MPOTAKEHUN JINTEIHHOTO BPEMEHM.

Mn. 147. Npya Kak npumep 3KoCMCTeMbl

WTak, akocmctema ABnAaeTcA COBOKYMHOCTbIO abroTryeckoro
N OMOTNYECKOTO KOMMOHEHTOB, anAa KOTOpOl;I XapaKTepPHbl LeTOCTHOCTb,
OTKPbITOCTb, yCTOVI‘-IVIBOCTb n camoperynauus.

3aBuCUT NN YCTOMYMBOCTb SKOCVICTEMbI OT €€ CTPYKTYpbI?

CTpyKTypa 9KOCHUCTEMBI — COBOKYIHOCTH KOMIIOHEHTOB IIEJIOCTHOM
CHUCTEMBI, YCJIOBHO BBIZIEJIAEMBIX IIO OIPEJeJEHHBIM Kpurepuam. Jlobasa
SKOCHCTEMAa UMeeT IPOCTPAHCTBEHHYIO, BUJAOBYIO U 9KOJOTUUECKYIO CTPYK-
TYpPHI.

IIpocmpancmeennas cmpyKkmypa OIPeAessieTcsl PACIOJIOKEHUEM 3JIe-
MEHTOB a0MOTUYECKO# U OMOTHYECKOH YacTeli B MPOCTPAHCTBE SKOCUCTEMBI.
ITockoabKy ycBoeHue sHepruu COJIHIIA B 9KOCHCTEME CBA3AHO C PACTEHUS-
MU, TO IPOCTPAHCTBEHHAA CTPYKTYpPa OIPENeSAeTCsA B OCHOBHOM SIPYCHBIM
pacmoJIO}KeHEeM PacCTeHUH.

Budosas cmpykmypa 9KOCUCTEMBI OIIPeesieTcs BUAOBBIM pasHOoOpa-
3W€eM, TO €CTh KOJMYECTBOM MOITYJANVUN M BUAOB, a TAKIKEe COOTHOIIIEHUEM
ocobeif aTuX BUA0B. UMEHHO 9TOT IOKAa3aTeslb 00ecIeuynBaeT YCTOMNUYNBOCTD
¥ CaMOPETYJIAIUI0 9KOCUCTEM.

JKoao2uiecKkas cmpykmypa — COOTHOIIEHWEe IOIyJIANUN pPasHBIX BU-
JIOB, BBITIOJHAIOIINX ONpPeaeeéHHbIe GYHKIIMN B AKOCUCTEME. DTUMU I'PYII-
maMu SABJAIOTCA IPOAYIIEHTHI, KOHCYMEHTHI U penyleHTwl (un. 148). Ux
Hajauuue — o0s3aTeJbHOE YCJIOBUE 5
CYIIIeCTBOBAHUS JIIO00I SKOCHUCTEMBI. panﬁﬁ]e

IIpodyyenmuvr — nonyrayuu ae- BellecTsa
MOMpPO@HLX O0P2AHU3MO8, CNOCOD-
HbLX CUHMe3Upo8amdv OP2aAHUYECKUE
geuecmea U3 HeopzaHuyecKux. ITo
3eJIEHBIe pacTeHus, IUaHOo0AKTepuH,
¢doTO- U XEeMOCHHTEe3UpPYyIoIrue OaK-
Tepuu. B BOAHBIX 3KOCHCTEMAX OC-
HOBHBIMH IPOJYIEHTAMHU SBIAIOTCH =
BOAOPOCIH, a Ha Cylle — CEMEHHBIE Mn. 148. Cxema B3anmMopencTeunsa
pacTeHusd. KOMMOHEHTOB 3KOCUCTEM

\ (6akTepun,
» TpuobI)

KoHcymeHTb!
(TpaBoAgHble,
XULLHWKN)

§ 54. SkocucTtema. PasHoob6pasme sKocnucTeM
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Koncymenmol — nonyasayuu zemepompopHslX OpzaHU3MOE, KOMOpbLe
numamcs HenocpedCmeeHHo ULU yepe3 Opyzue OpzaHu3Mbl 20MO6bLM Op-
2QHUYECKUM 6eU,ecmEoM, CUHMEe3UPOBAHHbIM asmompogamu. Pazanuaior
Koncymenmut I nopsdrxa (rereporpodHbIe PACTUTEIbHOALHEIE OPTAHU3MBI,
TmapasuThl pacTeHmil) u koHcymenmul I u nocaedyowux nopadxos (XUIl-
HUKHU, MapasuThl ;KUBOTHBIX, a TaKKe campodarm).

Pedyyenmov. — nonyaayuu zemepompo@HblX OP2ZAGHU3MOE, KOMOpbLE
8 npoyecce Hu3HedesmesbHOCMU pPaA3Jnazarm MEpMevie opzaHuuecKue
gewecmea 00 MUHEPAJLbHLLX, KOMOpble 3aAmeM UCNOLb3YIomcs npody-
uenmamu. ITO reTepoTPOPHBIE CAIPOPUTHLIE OPraHM3MBLI — OAKTEPUU U
rpubbl, BhIZieAAONMe (hepMEeHThl Ha OpraHWYecKre OCTATKHU U IOTJIOIAl0-
11e IPOAYKTHI UX PacCIleIleHusd.

WTak, oblas CTpyKTypa 3KOCUCTEMbI OnpeaenseTcs
NPOCTPAHCTBEHHBIM, BUAOBBIM 1 SKONOTMYECKM pa3Hoobpasunem rpynm,
UTO ABNAETCA 06A3aTENbHbIM YCIIOBMEM €€ CyLIEeCTBOBAHMA.

Kak nccnepgyertcs skocucremHoe pasHoo6pasue?

IKocucTeMHOe pasHooOpasye — pasHOOOpasye SKOCHUCTEM, OIpexeise-
MoOe pas3HooOpasueM IPUPOAHBIX YCJIOBUM M NeATEJTHLHOCTHIO UEJOBEKA.

ITo macmiTabaM SKOCHCTEMBI AEISATCI HAa MUKDPOIKOCUCTEMBI (TPYXJId-
BbI€ IIHU, MEPTBBIE CTBOJILI IE€PEBbEB, MYPaBEHHUKU U OP.) U MaKPOIKO-
CHUCTEMBI (9KOCUCTEMBI TYHADPHI, TAWIW, CTENH, IIYCTHIHU, CABaHH, JIECOB, a
TaKsKe MOpPCKUe dKocucTeMbl). IIo IPOMCXOMKAEHUI0 9KOCUCTEMBI AEJIATCS
Ha IIpUpPOAHEIE (Jieca, PeKHU, 03epa) U MCKYCCTBeHHBIE (Canbl, MapKH, OTO-
pPOIbI, TI0JISA, MCKYCCTBEHHBIE BOJOEMBI). PaszHooOpasme IPUPOIHBIX CHUCTEM
OIIPEIEIAIOT YCJIOBUA IPUPOAHBIX 30H U IIPEK]E BCETO OCBEII[eHE U TeMIIe-
parypa. CyIiecTBOBaHNE MCKYCCTBEHHBIX 9KOCHUCTEM 3aBUCHUT OT UeJOBEKA,
KOTOPBIH C YUYETOM IPUPOAHBIX YCJIOBUI opraHusyetr ux (opmupoBanme. Ilo
IIPOUCXOMKIEHUIO PA3JIMUAIOT HaseMHbIe (IIIMPOKOJIMCTBEHHBIE Jieca, CTeIu,
Jyra), IpeCHOBOZHBIEe (03€pa, IPYAbl, BOLZOXPAHUIUINA, PEKU, PYIbU, POX-
HUKHU, 00JI0Ta), MOpPCKHMe (IPuOpPesKHBbIE BOABI, OYXTHI, YCThA PEK).

WccaemoBanme 5KOCHUCTEM HAUMHAETCA C HAOGJJIOMEHWUM, IPOBOLUMEIX C
nmomoIipio mpubopoB. IIpoBogmMBIe Ha 000PYIOBAHHBIX YYaCTKaX 9KOCHU-
CTeM KOMILJIEKCHBIE U JOJITOCPOYHBIE HAOJIIONEeHUA ABJIAIOTCSA OCHOBAHUEM
SKOJIOTMUECKOT0 MOHUTOPUHTA. IIIMPOKO MPUMEHAIOTCA B 9KOJIOTUN U IKC-
mepuMeHTaabHbIe MeTonbl. C MX TOMOIIBIO COMOCTABISAIOTCA PE3yJIbTAThI
HaOJIIOeHNH 3a UBMEHEHUAMN Ha KOHTPOJBHOM M OIBITHOM YYacTKaX 9KO-
cucreM. B ¢BA3M CO CIIOMKHOCTBIO 9KOCHCTEM YUEHBIE UCIIOJNB3YIOT 9KOJIOTH-
YecKOoe MOJEJTUPOBAHUE C M3YUEHUEM YIPOIIEHHBIX KOMUH 9KOJOTUUECKUX
o0neKkToB. Hampumep, akKBapuyM MOYKHO paccMaTpuMBaTh KaK MOJeNb
ozepa. MeTonbl 5KOJIOTMUECKON WHAWMKAIIUY NPUMEHAIOT AJSA OIpenese-
HUSA COCTOAHUA W CBOHCTB SKOCHCTEM II0 BHUIOBOMY COCTaBY M COOTHO-
IIEeHNI0 OUPEeNeJEHHBIX (9TAJOHHBIX) TPYHI BUAOB. Tak, MHIAMKATOpaAMU
IPUCYTCTBUSA CEPHUCTOTO ra3a B BO3AYyXe CJHY:KAT JUMIANHUKU U XBOUHBIE
TIOPOABI, TAMKEIBIX METAJJIOB — CANBA M (hacojib, 3arpSI3SHEHUA BOJOEMOB —
OZHOOHEBKW, JUUYMHKN KOMAapoB, ABYCTBODUYAThIE MOJLIIOCKU, IHUABKH,
MAaJIOIIEeTUHKOBLIE UePBU, BBICIIINE PAKOOODPa3HEBIE.

WUTaK, sKocmcTembl KnaccuduumpyoT No pasHbiIM KpUTEPUAM
N OnA UX UCCefoBaHNA MPUMEHAIOT Pa3HOOOpa3Hble METOADI.



@ DEATENIbHOCTb
2 Pa6ota co cxemoii

3anosruTe B paboueit Terpaxzu cxemy «Co- 1 [
CTaB 9KOCUCTEMBEL», UCHOJIb3Yyd IOHATUA: 1
1) opoxymeHTsI; 2) KOHCYMEHTHI; 3) PeAYIIEHTHI;
4) 6buoTuyecKkas yacTh (0MOIeH03); 5) KPYyroBOPOT ¢

BEIIeCTB, dHepruu u uHopMmarnuu; 6) abuornue-

ckas JacTh (Omorom); 7) opraHmuecKue coemuHe- O
HudA; 8) HeopraHwyeckue coequHeHuA; 9) cser; -

10) remmepatypa; 11) mouBa; 12) Bo3myx.

Buonorua + Hayka

BuomecmuposaHnue — 9T0 oIpefiejieHNe OMBITHBIM
MyTEéM BO3MENCTBUS BPEIHBIX (PAKTOPOB HA JKUBHIE
OPraHM3MBbI METOZOM PErucTpalluy M3MeHEeHUH OIpe-
JEJEHHOTO OMOJIOTMYECKOro IMoKasaTens. TecT-00b-
eKTaMM MOTYT OBITH Kpecc-cajiaT, MeAUIIUHCKAA -
sIBKA, XJIopeJuia, WHQY30pUH, IJIeCHeBbIe TPUOLI, HO .
yaIie BCcero B OMOTECTHPOBAHUY HCIIOJNL3YIOT AadHun. Kakue ocobeHHOCTH
CTPOEHUS U JKUBHEAEATEHFHOCTU nadHU 00yCJIOBIMBAIOT UX MCIIOJIH30Ba-
HUE B KauecTBe TeCT-00HeKTOB?

g OTHOLWIEHUE
»

«2 Buonorusa + Skonoruna

«AdbprukaHusupoBaHHAA» MeJOHOCHAA  ITUesa
Oblia BBIBeZeHa reHeTukoM Y. Keppom B Bpasuiauum
MyTéM CKpelnuBaHUA a@pUKaHCKUX MYET C pas-
JUYHBIMUA €BPONENCKUMHU IOABUIAMHU 3TOTO HACEKO-
moro. HoByio mopoxy oTJiMuaiyd He TOJbKO pemnxas
BBIHOCJIMBOCTh I MEIOHOCHOCTb, HO M Upe3BbluaiHas
arpecCuBHOCTh. BO BpeMs OJHOTO M3 dKCIIEPHMEHTOB
26 MUeJIMHBIX ceMel caydyaiHO OKas3aJanch Ha CBOOOE M PACIPOCTPAHUINCH
B Jecax 1o Bceil FO:xHoii AMepuke. Ceiiuac OHM «HAcCTymaioT» Ha MeKCUKy
u CIIA. [iaa xakux sKocucTeM (IPUPOAHBIX WM HCKYCCTBEHHBIX)
BTOpKeHMe 5Toil mueabl OymerT omacHbIM u mouemy? CmesaiiTe BBIBOI O
IIEJIOCTHOCTH M CAMOPETYJIAIUN SKOCUCTEM.

N PE3YJIbTAT

OueHKa 3apgaHuna AnNA CaMOKOHTponA
1. Y10 Takoe skocucTema? 2. [prBeauTe NnprmMepbl SKocncTeMm. 3. YTo Takoe CTPYKTY-
pa akocucTembl? 4. Ha3oBUTe OCHOBHbIE BUAbI CTPYKTYPbl SKOCUCTEMBI. 5. YTO Takoe

1-6
3KOCKUCTeMHOe pa3Hoobpasne? 6. Ha3oBuTe meTofbl UCCNefOBaHMA NPOLIECCOB B
3KOCKCTEMAX.

7.9 7. KakoBbl COCTaB 1 OCHOBHbIe CBOWCTBa IKOCMcTeM? 8. 3aBUCUT NI YCTONYMBOCTb

SKOCMCTEMbI OT eé CTPYKTYpbI? 9. Kak nccnegyror skocmcrembl?

10-12 | 10. O6BACHNUTE CTPYKTYPY IKOCUCTEM.

§ 54. SkocucTtema. PasHoob6pasme sKocnucTeM
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DHepaus He moxKem 6bImb HU poXx0eHd, HU YHUYMOXeHd, OHa
MoxKem 66Imb MoJIbKO mpaHcghopmuposaHa us ooHoli hopmebl 8 Opyayio.

3aKoH coxpaHeHus 3Hepauu

§ 55. SKOCUCTEMbI N UX DYHKLUMOHUPOBAHUE

OCHOBHbI@ MOHATNA U KNKYeBble TepMUHbI: Llenn nutaHma. Mpasuno
3KONIornyYecKom nnpamumnpabl. prrOBOpOT BelecTB 1 NOTOK SHepruu.

BcnomHuTe!

Mogymanire!

coboii?

COAEPXXAHUE

YT0 Takoe skocmuctema?

YTo CBA3BIBAET 3TU OPTraHU3SMBI MEKIY

Kakune cBA3n ABnA0TCA onpepenawown-
MM B d)YHKI.I,I/IOHI/IpOBaHIIII/I aKocucrembi?
BuyTpu sKocucTeMbl 00MEH BeIeCTB, SHEPTUU

U mHOPMAIIMKU OCYIIlecTBJISeTCS OJaromapsa aes-

TeJIbHOCTH IIPOAYIIEHTOB, KOHCYMEHTOB U PEeIYIIEHTOB, CBA3AHHBIX MEK-
Iy coboii MUINEeBBIMU CBA3AMU. Hampumep, B Jecy TI'yceHHIIa IOTpe6Jis-
eT JINCThbS, WX I0eJaloT CHUHUIBI, Ha KOTOPBIX OXOTUTCH scTpeb. Taxas
MOCJIeJOBATEILHOCTh HAa3LIBAETCA IIENbI0 IUTAHUSA, a Kakaoe e€é 3BeHO —
Tpodpuueckum ypoBHeM. llens muranua (TpoduuecKas Ielb) — dMO NO-
caedosamesbHulil psa0 HUBLLX OPZAHU3MOB, C8A3AHHBLLY NUULEBbLMU CBA3S-
MU, ompaxcaruwuil nepedaiy seuiecmaa u sHepzuu 8 skocucmeme. TepmMun

«IIeIb MATAHUA» Hpeaaoxua 9. -
ToH B 1934 r. IlepBbIM 3B€HOM 00JIB-
IINHCTBA Iellell NMUTAHUA SABJIAIOT-
cAd TMPOAYLEHTBI — aBTOTPO(HEIE
opranuambl. Cienyiomiume 3BeHbA
TpoUUECKUX Ileleil 3aHWMMAaloT Te-
TepoTpOo(HbIE KOHCYMEHTBI: pacTe-
HUeSAOHbIe, XWUIIHbBIE ¥ BCEAIHBIE
sKuBoTHBIE. OCTaTKM OpPraHU3MOB
emié comepsKaT oOpraHUYecKue Be-
IeCTBa U 9HEPTUI0, IIOITOMY MOTYT
OBITH MCIIOJIb30BAHBI PeAyIeHTAMH.
910 campoTpodHbIle 0aKkTepuu, I'PU-
Obl u XuBOTHBIe. TakuM oOpasoM,
(GYHKIIMOHAIBLHBIMYA KOMIIOHEHTAMU
SKOCHUCTEM SABJSIOTCA TPOAYIIEHTHI,
KOHCYMEHTHI ¥ PeIyIleHTHI.

IIo wWCTOYHWKY TOCTYIJIEHUS
SHEPruu K KOHCYMEHTaAM Ilenu IITH-
TaHUS OEJNATCA Ha ITacTOUIIHBIE U
merputHble. Ilacmbuwnsie, uIN
nenu Bblenauua (ux. 149), — amo
Ppad opzanu3mMo8, KOMopbLilk HALUHA-

Wn. 149. Tpoduueckne ypoBHU Lienen Bble-

JaHWA: INCTbA PacTEHUN — pacTeHneAaHble

HaceKoMble — XWLLHble HaceKoMble — HaceKo-
MOSIiHbIE MTULbI — XMLLHbIE NTULbI

Wn. 150. Tpoduueckne ypoBHU Lienei paclie-
NAeHnA: onasLune NNCTbA (4ETPUT) — MOYBEH-
Hble canpoTpodbl (bakTepuw, rpnbsl, amMEobI,
MHdy30prM, YepBU) — NOUYBEHHbIE canpodaru
(XML HblE HaceKoMble, KNewu) — XUllHble Ha-
CeKoMble, HaceKoMosAHble MieKonuTaloLwme



emcs ¢ 3enéHvlx pacmenuil (Hampumep,
TpaBa — 3€JIEHBIN Ky3HEUUK — SIIEPU-
1a — Actpeb). Jempumnsie, nim nenu
pacmenienusa (ux. 150), — amo psad
OP2AHU3MO8, KOMOPbLI HAYUHAEmMCS C
MEPMB020 OP2AHUUECKO20 Beulecmea
(mampuMep, OmaBITKUE JUCTHSI — JOKIe-
BOIl UepBb — KPOT — JIKCA).

B mr000if sKocucTeMe pasIuUYHBIE
[eny MOUTAHUS He CYIIeCTBYIOT OT-
IeJbHO IPYr OT OPYyra, a B3aMMOCBS-
3aHBI, IIOCKOJBKY OLMH U TOT K€ BHJ Mn. 151. Tpoduueckas ceTb fy6pasbl
OJHOBPEMEHHO MOXKeT OBITb 3BEHOM
pasIuuHLIX Iemel nutanud. Ilepemserasich, Menu MUTAHUSI (GPOPMUPYIOT
cemv numanus (mpoguueckyro cemv) (ua. 151).

WTak, dyHKLUMOHMPOBaHME SKOCUCTEM 06ecneyrBaeTca NMLLEBLIMA
CBA3AMY, OObEAVHSAIOLMMI NPOAYLEHTOB, KOHCYMEHTOB
N pedyLEeHTOB B LEMU U CETU.

KakoBbl 0CHOBHble 3aKOHOMEPHOCTU GYHKLMOHMPOBAHUA 3KocucTtem?
OYHREIITNMOHUPOBAHUE 9KOCUCTEM — cosokxynrocmb npoueccos,

obecneyusaioujux 0esamesbHOCMb, CYULLCMB0BAHUE U pa3sumMue IKocucme-

Mol 80 8pemeru. OCHOBHBIE 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS 9KOCH-

CTeM TaKOBBHI.

1. IIpaBuao SKOJOrMYECKOil MUpPAMUABI (3aKOH NHPAMUABLI SHEPTUU
P. JIunmemana (1942), mpaBuIo «AeCATH IPOIEHTOB»): IKOJL0ZUUECKAL IG)-
pexmusHocmy Kax00z0 nocredyrouiezo 38eHa npumepHo 6 10 pas meHb-
we npedvldyuiezo gciedcmaeue nomepsb IHePzUL Ha Kai0om mpopuieckom
yposHe.

T'paduyecku 9TO TMPaBMUIO MOMKHO M300pa3UTh B BUAE MUPAMUIBI, CO-
CTaBJIEHHOM M3 OTJEJBHBIX OJIOKOB (U.l. 152). Ikonozuueckas nupamuda —
amo zpaguieckoe omobpaxcenue mpoQuuecKoiL cmpyKkmypvl yenu numa-
Hus. B 3aBUCHMOCTH OT IIOKa3aTess, IOJOKEHHOTO B OCHOBY, DPas3jMdaioT
TaKue BUABI 9KOJOTHUYECKUX MUPaAMUL:

«  nupamuda yuces — OTpayKaeT KoJude-
CTBO 0cOo0eil B KayKJ0OM yPOBHE IIelu IIu-
TaHUA; MOKET OBITHL 00pPaTHOI;

«  nupamuda 6uoMaccvl — KOJIUIECTBO Op-
TaHMYECKOTO BeIeCTBA; TOJBKO IIPIMO-
ro TUIA;

+  nupamuda 3Hepzul — KOJIUIECTBO SHEP-
TUU B IUIIE; TOJHKO IIPAMOTO THUIIA.

2. 3aKOH OJHOHAIIPABJIEHHOCTH IIOTO-
Ka 9HEePTHU: IHepzus, KOMopyo noayiaem

aKocucmema, nepedaemcsa 6 00HOM HANPAS- _

JICHUU O0m npodyuenmos K KOHCYMeHmaMm
u pedyyenmam. Wn. 152. Konoruyeckas nupammaa

§ 55. IKOCMCTEMbI 1 UX GYHKLIMOHMPOBaHVE
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JTa 3aKOHOMEPHOCTH WJIIIOCTPHUPYET BTOPOUM 3aKOH TEPMOAVMHAMUKI:
JII000#1 BUJ SHEPrUU B KOHIE KOHIIOB IIPEBPAIlaeTCs B TEILIOTY.

3. 3aKOH BHYTPEHHEro TMHAMHMYECKOr0 PaBHOBECHS: 8elLecmao, dHep-
2usl, UHOOPMAUUL U NPOUECChbl, UX CBA3blBanULUe, HAX00AMCs 8 MeCHOll
83aumocesasu. VIaMeHeHre OJHOIO0 W3 IMOKasaTejaeil HeM30eKHO IPUBOLUT
K HW3MEHEHHUAM OPYruX IIPM YCJIOBHUM COXPaHEHUA (bYHI[aMeHTaJI])HBIX
CBOICTB — CAMOPEryJIAINN, CAMOOOHOBJIEHNA M CAMOBOCCTAHOBICHMSI.

WNTaK, OCHOBHble 3aKOHOMEPHOCTU PYHKLNOHMPOBAHMA SKOCMCTEM:
MPaBUJIO SKONOTMYECKOW NMpaMuabl, 3aKOH OfHOHAMPABNEHHOCTA
MOTOKA SHEPrn N 3aKOH BHYTPEHHEro AUHAMMYECKOrO pPaBHOBECHUS.

Y10 ABNAETCA OCHOBHbIM ycnoBrem GyHKLVNIOHMPOBaHMNSA SKocucTem?

KpyroBopoTr BeunrecTB u IOTOK YHEPTHM B JKOCUCTEME — NepeHeceHue
geuecme U IHepzuU 8 IKOcucmeme, oCyuLecmeaasemoe npu yvacmuu npo-
dyuenmos, KoHCcYymeHmo8 u pedyyenmos. VICTOUHNKOM 9HEPruu AJs IIo[a-
BJISIIOINEr0 OOJIBIIIMHCTBA 9KOCHUCTEM HaIleil IaHeThl ABjsercs CoiHIle.
Ero szepruio MmOTrJONMIAIOT 3€JEHBbIE PACTEHUS U «CBSI3bIBAIOT» B OpPTaHU-
YyecKue BeIllecTBa, oOpasyioliimecsa B Ipolieccax (oTocuuTesa. llajee sTa
cBaAsaHHasa CosHeUHAas SHEPTUS B BUAE 3€JIEHOM OpraHmuecKoil Macchl (ep-
BUYHAA IPOAYKIIMA) HOEJAeTCSI PAaCTeHUEIIHBIMIU KMBOTHBIMU, KOTOpPBIE,
B CBOIO OU€pelb, CAYKAT IMUIIEN AJIS XUIHUKOB.

i TOHMMAHUSA CYyTH KPYroBOPOTA BEI[eCTB U IOTOKA SHEPTUU B DKO-
cHUCTeMAaXx CJIefyeT 3allOMHUTHL, UTO KPYTOBOPOT BEIIECTB B BKOCHUCTEME MMe-
eT IUKJNYEeCKUIl XapakTep, a IOTOK SHepruu — JUHelHbIHd. IluTaTenbHble
DJIEMEHTHI W COENUHEHUS, IIOCTYIAIoINe B OPraHM3Mbl M3 a0MOTUYECKOi
YacTH, B KOHIIe KOHIIOB K HEMY U BO3BPAIalOTCA B BHUIE OCTATKOB WJIH
IIPOAYKTOB »KU3HEAEeATEJIbHOCTH »KUBBLIX CYIIIECTB. B KpPyroBopoTe BeIllecTB
Y4YacTBYeT MHOKECTBO XMMUUYECKUX SJIEMEHTOB U COeSUWHEHWIl, HO BAaKHEM-
MU U3 HUX SBJISAIOTCA KPYTrOBOPOT BOALI, KUCJIOPOIa, YIVIEKUCJIOr0 Iasa.
IToTox sHeprum B SKOCHCTEMAX HMeEET APYIYyI0 HAIPABJICHHOCTH. JHEPrUs
CoJiHIIA IIOCTYIIAaeT B OPraHM3MbI, KOTOPbIE IIPEBPAIlAIOT €€ B XMMUYECKYIO,
MeXaHNYeCKYyI0, CBEeTOBYIO, M IIPU STOM IIpeBpallleHre OJHOTO BHIA SHEp-
T'MHU B IPYroii, COrJIACHO BTOPOMY 3aKOHY TEPMOSUHAMUKHN, COIIPOBOMKIAETCS
IOTePAMU B BHIE TEILIOTHI. B KOHIIE KOHIIOB BCA SHEPIusi, MMOCTYIIUBIIIAS
K ’KMBOMY KOMIIOHEHTY 3KOCHCTEMBI, paccenBaercA B cpene (us. 153).

Tennosas 3Heprua

A A N
MpoayueHTbl K((F)):g'\e"::;" KoHcymeHTbI KoHcymeHTbI
aaHble) | nopspka Il nopapka Il nopsaka
— x — P | VWHUKY) (e | (XWIWHVIKN)
s | e
| ¥l |
¥ L2 L2 Y . 2 7Y
PepyueHTbI (< tr

\Z
TennoBas sHeprua

Mn. 153. O6mMeH BellecTB 1 3Heprun B SKoCUCTemMe
WNTak, B sKOCUCTEMaAX NPOMNCXOAUT MNOCTOAHHbIA KPYrOBOPOT

BELLECTB U NIMHENHbIN NOTOK SHeprnn, Yto ABJIAETCA 06A3aTeNIbHbIM
ycnoBmem mx cywecTtBsoBaHuA.
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%' 3agaHune Ha npyuMeHeHe 3HaHUI

PacnosnatiTe Ha3BaHHBIE OPTAaHU3MBI 110 SKOJOTMUECKOM POJIX B CETAX
MUTaHUA dKocucTeM: 1) KJeBep JIyroBoii; 2) Ky3SHEUNKHU 3eJIEHbIE; 3) MBIIIh
mojieBasi; 4) sadi-pycak; 5) KyK-Trpobapuk; 6) s00HA jecHasd; 7) YIUT-
Ka BUHOTpagHas; 8) seMJIAHUKA; 9) KYK-COMHBIMKO; 10) TUUMHKU MYX;
11) nemwmua; 12) G6akTepuu THuHeHusA. C MOMOIIbIO TAaOJUIBI CPaBHUTE
POJIb IPOAYIIEHTOB, KOHCYMEHTOB 1 PeAYIIEHTOB B sKocucTteMax. CocraBbTe
HECKOJIbKO ITAaCTOMIIMHELIX IeIllell MUTaHUsI.

CpaBHUTeNbHasA XapaKTepucTUKa NpoAYLIEHTOB, KOHCYMEHTOB 1 pefyLieHTOB
MpusHak MpopayueHTbl KoHcymeHTbI PepyueHTbl

OpraHu3mbl

Tvn nuTaHuAa

Posnb B sKocKcTEMax
MpakTunyeckve ynpaxHeHus «MocrpoeHmne s3Konornyeckux nupamumgy

Yupaxuenue 1. Ha ocHOBaHWM TpaBuUJa 9KOJOTMUECKOH MTHUPAMUIBI
OIlpeIeInNTe, CKOJBbKO (PUTOILIAHKTOHA HEOOXOAMMO, YTOOBI B ApPKTHKE
CMOT BBIPACTH U CYII[ECTBOBATH OAUWH Oesblii MenBeab Becom 400 Kr (memb
nUTaHWA: (PUTOIJIAHKTOH — B0OIUJIAHKTOH — DPBIOBI — TIOJIEHW — OeJIbIi
menBsenn)? ITocTpoiiTe MPAMY0 SKOJOTHUECKYIO IUPAMUIY OHMOMACCHI.

Yupaxuenue 2. JKryTukKoBble OJHOKJIETOUHBIE KUBOTHBIE SBJIAIOTCS
rmapasuTamu 0J10X, cpenoi o0UTaHUA JJIA KOTOPBIX CIYKAT PacTeHUEeAJHBIE
miaekonuratomiue. IlocTpoiiTe nmupaMugy dmcaeHHOCTH (YMCes) A e
nuranua: tpaBanuctble pacrenud (10 000) — pacTeHuesTHbIE MJIEKOINUTA-
rorue (1) — 6moxu (100) — ogHOKJIeTOUHBIE KUBOTHBIE-TTapasuTsl (1 000).
ITocTpoiiTe 00PATHYIO YKOJOTUUECKYI0 IUPAMUAY YKUCJIEHHOCTH.

{! OTHOLWEHUE
2 )

,\‘;g‘ Buonorus + leomeTpus

Kak ompemenserca miomanb mupamunbi? Ilo-
YyeMy JKOJOTrrYecKas 3aKOHOMEPHOCTh, CBA3aHHAdA
Cc Imepegaueil SHePruM B IeNAX MUTAHWUA, HasBaHa
MIPaBUJIOM 9KOJOTHYECKON MHUpPaMUILI, a He IpPaBU-
JIOM 9KOJIOTMYECKOTO TPeyroJbHuKa?

\ PE3YJIbTAT

OueHKa 3agaHunA Ana CaMoKOHTponsA

1. YTo Takoe uenu nuTaHuA? 2. Npuseaute Npumepsbl Lenen nutaHua. 3. Yto Takoe
byHKUMOHMpPOBaHMe 3KocucTembl? 4. HazoBuTe 3aKOHOMEPHOCTU QYHKLMOHMUPO-
BaHMA 3KocucTeM. 5. YTo Takoe KpyroBOpoOT BeLlecTB 1 NOTOK 3Heprumn? 6. Kakoso
3HaueHWe KPYroBopoTa BELLECTB 1 MOTOKa SHEPIUn B SKOCUCTEMAX?

7. Kakne cBA3n ABnATcA onpefenaowmumi B GyHKLMOHUPOBaHMM SKocMcTemM?
7-9 | 8. KakoBbl 3aKOHOMepPHOCTV QYHKLMOHMPOBaHMA 3KocucTem? 9. UYto ABnsetcA
OCHOBHbIM ycri0BMEM GYHKLMOHUPOBAHKA SKOCUCTEM?

10-12 10. MprMeHnUTe 3HaHUA GYHKLNOHMPOBAHNA SKOCUCTEM [yl OOOCHOBAHUA Mep UX

COXpaHeHuA.

§ 55. IKOCMCTEMbI 1 UX GYHKLIMOHMPOBaHVE
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Bce 3Kono2u4eckue paKkmopol, ecsiu oHU 0elicmayom ¢ NOCMOSHHOU
UHMeHCUBHOCMbIO, A8/1AI0MCA 00HOB8peMeHHO hakmopamu 3801loyuu.
U3 yuebHuKa «Obwas buonoaus»

§ 56. SKOJIOTMYECKUE OAKTOPbDI

OCHOBHbIe NOHATUA N KntoueBble TepMyHbl: DKOJIOTMYECKUE ®AKTOPDI.
OrpaHn4nTenbHbIN PpaKTop. JKOoNornyecKkas BaleHTHOCTb.

BcnomHuTe! YT0 Takoe skonormsa?

3HaKoMbTecb!

Tuxoxomku, Mam BOAAHBIE MUIIKM, pac-
IIPDOCTPAHEHBI IIOBCEMECTHO M BBIOECPKMBAIOT TEM-
nepatypsl oT —273 mo + 150 °C, mo3bl paguanum — B
570 TbICAY peHTTreH. YUEHble OO0BACHAIOT TaKYIo
BBIHOCJIMBOCTH TE€M, UTO TUXOXOAKHN <«HaOOdAJIXKUBa-
au» okoiso 18 % ITHK y oprammnsmoB-sKcTpeMopu-
JIOB — apxei, baKTepuii, MX0oB u rpuboB. KakK BBI
IyMaeTe, €CTh JIU SKOJIOrHYecKre (haKTOPHBI, BJIMI-
HHe KOTOPBIX OHU HE BLI/Iep)RI/IBaIOT?

COAEPXXAHUE

Yem onpepensieTcs pasHoo6pasue skonornyecknx pakropos?

IKOJOTNYECKUE ®DAKTOPBI — smo 6ce KOMNnoHeHMbL OKPYHCAI0-
weil cpedvl, 8aAUAINWUE HA HUBbLE OP2AHU3MbL U ux zpynnuposku. IIpm-
MepHbl 9KOJIOTUUECKUX (DaKTOPOB: CBET, TEMIIEpATypa, B3aUMHOE BJIUAHUE
opranuaMoB u Op. PaKTOpbl Cpeabl HAa3bIBAIOT SKOJOTMUYECKUMU, JHUIIH
ecJIM OHU JJIS KUBBIX CHCTEM MMEIOT OIpefeéHHOe 3HaueHne. KakoBo xKe
O01oJIOrnYecKoe 3HAaueHMe dSKoJornueckux Bospedcrsuit? Ilox melicTBuem
(hakTOpPOB Cpembl MPOUCXOTAT (DOPMUPOBAHME ITPUCIOCOOIeHNI HA Pa3HBIX
YPOBHAX OpraHuMsanuu KusHu (adanmayuoHHoe 3HAUeHUe), U3MEHEHUS
IPHUCIIOCO0IeHNI B OTBET HAa M3MEHEHUs cpenbl (Mo0UpUKAYUOHHOe 3HA-
yenue). JlelficTBue cBeTa MM 3BYKa SABJSETCA MCTOUYHUKOM HMHGOPMAIIMU O
COCTOAHUU Cpenbl (CuzHalbHOe 3HAYeHUe), MATHUTHLIEC BIUAHUA 00eCIevn-
BAIOT ONpeJeJieHNe MEeCTOHAXOMKIEeHUA UIN HAIPaBJIEHUH MepeMeIleHus B
IpoCcTpaHCcTBe (0UOHABUZAUUOHHOE 3HAYCHUE), TeMIIePAaTypPHOe BO3IelicTBIE
CIIOCOOCTBYEeT WM Hao60POT OTpaHMUMBAET pACIpPOCTpaHeHWe W Ap. Bes
COBOKYITHOCTH BO3IEHCTBUI SHKOJOTMUECKUX (AKTOPOB — OCHOBHAS
MPUYNHA TeHeTUUYECKOT0, BUJAOBOTO U 9KOCUCTEMHOTO 6MOPasHoo0pasus.

B sKoJorMHM BBIAEISAIOT HECKOJLKO TPYII SKOJOTHYECKUX (PaKTo-
pOB, KOTOpBIe KJACCU(DUIIMPYIOT: II0 IIPOUCXOMKICHUIO (KOCMHUUECKUe,
TeXHOTEHHBIE), 0 cpefe oOpaszoBaHusa (aTMochepHbIe, TUAPOJOTUUECKUE,
spaduuecKue, UJIU IIOYBEHHBIE), TI0 XapaKTepy BosaeiicTBuaA (husnueckue,
XUMUUECKHe, OMoJIOTUUEecKue) U Ip.

Ho naubosee pacmpocTpaHEHHOIN sABJsAETCA KJIAaCCUDUKALUSA SKOJO-
rUYecKnx (DaKTOPOB IIO NIPUPOJE BO3AEHCTBUA: abuomuyeckue (BIUAHUE
(hakTOPOB HEKUMBOM TPUPOARI), Ouomuieckue (BausaHue (GakTOPOB KUBOK
MPUPOABI) U aHmponuyeckue (IpPAMOe U OIMOCPEIOBAHHOE BJIUAHUIE
IesATeJbHOCTH UeJIOBeKa).



SKonornyeckue pakTopbl

A6unoTtunuyeckne Bbuotnueckne AHTponuuyeckune
Knumamuyeckue (BnuaHve cBeTa, Cumbuomuyeckue TexHozeHHble (BNuAHMe
Temneparypbl, BNaXKHOCTK) (MyTyanusm, KOMMeH- | oTpacneii NPOMBbILLIEHHO-
AmmocgepHsie (BNUsHNE BO3AYyXa) canusm, Napasutusm) | ctu)
Edagpuyeckue (BnmaHME NoYBbl) HetimpanoeHeie AHMponozeHHble
Tudponozuyeckue (BNMAHNE BOAbI) AHmazoHucmuyeckue | (HenocpefcTBeHHoe
Tonozpaguyeckue (BnuaHve penbeda) | (XULUHNYECTBO, Bble- | BnAHMeE Yenoseka)

faHue, KOHKypeHLWA)

WNTaK, pasHoo6pa3ne 3Kosornyeckux GpakTopos CBA3aHO C pa3HOOOpasnem
YCJIOBUIA OKpY»Kaloweln cpefibl, BAUAIOLMM Ha CYLLeCTBOBaHMNE XKMBOTrO
1 onpeaendAlwWwmMm brnonormyeckoe pasHoobpasue.

Kak akonornueckne ¢pakrtopbl feiiCTBYIOT Ha OpraHU3Mbi?

HecmoTpss Ha pasHooOpasme 39KOJOTMYECKUX (HAKTOPOB, CYIIECTBY-
IOT OIpefiesIEHHBIE O0Ie 3aKOHOMEDPHOCTY MX BINAHUA HA OPTaHU3MBI U
rpynnupoBKu. KaKoBHI JKe 9T OCHOBHBIE 3aKOHOMEPHOCTH?

+ IIpaBuiro aganTMBHOCTU: B OTBET HA BO3[eHCTBUE YCJIOBUI Cpembl y
OpPraHW3MOB B IIPOIlECCE SBOJIOINUU (DOPMUPYIOTCA IPUCIOCOOJIEHUA
(mampuMep, aganTanusa peid K KU3HU B BOJE).

+ 3akKoH ONTHMyMa: KaXKJbIil (haKTOpP IIOJOKUTEJIHLHO BJIMSAET Ha KU3-
HelIeATeIbHOCTh OPTAaHM3MOB TOJBKO B OIPEIEJEHHBIX IIpeJesiax.
CocrossHMe OpraHm3Ma, MOMYJAINN WU DKOCUCTEMBI, IMPU KOTOPOM
OHU TIPOSABJAIOT BBICOKME TOKA3aTeNU KU3HEAeATEeIbHOCTH, OMMCHIBA-
IOT TIOHATHUEM 9KO0JI02UYECKULL ONMUMYM.

+ IIpaBuio B3auMOJENCTBHUS DKOJOTHIYECKUX (DAKTOPOB: IIPU COBMECTHOM
IeficTBUM Ha OPraHuW3M OAHU (PAKTOPHI MOTYT YCUJIMBATH MU OCJIA0-
JATH BAUAHUE Apyrux (axtopoB. Tak, BAUAHUE TEeMIEPATYPhI CPEIbI
MOJKET YCUJIUBATH MOBBINIEHHAA BJIAKHOCTD.

+ IIpaBWIO OrpaHMYUTENBHOr0 (DaKTOpa: KU3HENEATEeJIHLHOCTH BUIA
orpaHMYMUBaeTCSa TeM (PAKTOPOM, JeHCTBIE KOTOPOro HamboJiee yAaJIeHO
u outuMaibHO (Ur. 154). Ozpanuuumenvrulii axmop — aTo GHaAKTOP
cpenbl, KOTOPHIM OOJIbIlE BCEI'O OTKJIOHAETCS OT ONTUMYyMa IeWCTBUSA
cpenu OCTANTBHBIX (DAKTOPOB M BBIXOAUT 3a IIPEJeJbl BBHIHOCIUBOCTH.
ABTOpPOM 3TO#1 3aKOHOMEPHOCTH ABJAAeTCA HeMmenkuit xumuk IO. Jlu-
oux (1803-1873), chopmyaupoBaBIIUil €€
KakKk 3akoH MuHuUMyMa emié B 1840 r. Yamre
BCETO JUMUTHUPYIOMUM (aKTOPOM SBJIAIOTCA
BOZa, TeMIeparypa, numa. Tak, 'KusHeges-
TeJIBHOCTH PYUBEBOI (hopesiu OrpaHuYNBAETCA
coZep:KaHMeM KUCJI0poJa B BOJe.

- IIpaBuio 3KOJOTMYECKOW HUIIM: OPTaHU3MBI
npucrocabanBalOTCa KO BCell COBOKYIIHOCTH
(haxTOpPOB, NEHCTBYIOMNX HA HUX, TO €CTh KaXK-

MuHuMmym

§ 56. dkonoruyeckme pakTopbl

Il BUJ] MMeeT CBOIO 9KOJI0ZUYECKYIO HUWY — Mn. 154. bouka JInbuxa,
COBOKYITHOCTh BcCexX (PaKTOpOB cpenbl, IIpH mnnicTpupyowas orpaHn-
KOTOPBIX BO3MOKHO CYIIIECTBOBAHUE BUIA. umMTeNbHBIN GaKTop

UTak, cywiecTtBOBaHMeE OpraHM3mMoB onpeaenAaeTca KOMMmiaeKCHbiM

BIINAHNEM 3KOJTIOTNYECKUX <|>a KTOPOB.
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Kak BnnseT Ha opraHu3m TOT UM UHOW 3Konornvyeckuin pakrop?

Ha opranusM OXHOBPEMEHHO A L [nana3oH BbIHOC/MBOCTN

BO3JEMICTBYeT MHOIO pas3HBIX (ax- [~ .
TOPOB, U AEHCTBUE KAaMKJOTO U3 HUX
MOKHO TIPEJCTaBUTh B BuAe 0O0IIei
cxembl (un. 155). Bech auamaszon
U3MEHUYMBOCTH (DaKTOpa, B Ipefe-
JlaX KOTOPOTO BO3MOKHA KU3HEe-
ATEJIBHOCTb OPIaHM3MOB, HA3bIBAIOT iy : Aeﬂm::(;cm -
30HOU JKONO2UUECKOU 6aleHMmHO- VIHTeHCMBHOCT bakTopa i
cmu (Zama3oHOM BBIHOCJIHUBOCTH).
MuHuMAaJIbHBIE U MaKCHMaJbHBIE
3HaueHUA (aKkTopa, MPU KOTOPBIX
JKU3HELeATEJILHOCTh 0CO0E CTAHOBUTCH HEBO3MOMKHON M OHM IIOru0aioT,
HaBBIBAIOTCA IIPeJiesIaMU BHIHOCIUBOCTHU. PasinyaoT HUNCHIOW 1 6ePXHION0
2panuyb évtnocaueocmu. B 1913 r. amepuranckuit 3oosor B. Illendopx
(1877-1968) B ompiTaX C HACEKOMBIMM TIPUINEN K BBIBOAY, UTO KaK
MUHUMYM, MAK U MAKCUMYM IKON02ULECK020 6030elicmeusn moicem
6bimo ozpanuuueawum gaxmopom. B skojoruu sta 3aKOHOMEPHOCTH
Has3bIBaeTcsa 3aKoHOM ToJsiepanTHocTHu Illendopaa.

3uauenus (axTopa, HamboJee OJATOIPUATHLIC IJISA JKU3HEAeATeIbHOCTH
OPTaHM3MOB U IIPYU KOTOPHIX HAOJIOAAIOTCS POCT U Pa3MHOKEeHIEe OPraHu3MOB,
Ha3BIBAIOT ONTUMAJIBLHBIMU, & COOTBETCTBYIOIIVE 3HAUEHUA (DAaKTOpa — OIITU-
MyMOM. JTH 3HAUYEeHUS 00PasyIOT 30HY HOPMANLbHOU JHU3HedeamenbHoCmu.
Me:xkay 30HOIN ONTMMyMa W TpeJeJaMy BBIHOCIMBOCTU PACIIOJIOMKEHBI 30HbL
Yy2HemeHus (30HBI IIECCIMYyMa, WM CTPeCCOBble 30HEI). OpraHu3MBbl IIPX 9TUX
3HaueHUAX (hbaKTOpa JKUBYT, HO HE PACTYT U HE PASMHOKAIOTCA.

IKOJOTUYeCcKas BAJIeHTHOCTD (9K0N02UYeCKAsl MOAEPAHMHOCMb) — CNO-
COOHOCMb 0P2AHU3MO8 YCNEULHO NPOMu60CmMosmy 6030eilcmeu0 6HEULHUX
¢arxmopos 8 onpedenréHHoM UHmMepsase OAHHO20 Ouomona, uau, Opyzumu
caogamu, adanmayus 6udo8 K onpedeséHHuLM YCA08UAM CYULECTBOBAHUA.
KosmuuecTBeHHO OHa OXBATHIBAeT AMAIIA30H MEKIY HUKHUM W BEPXHUM
mpefielaMyd BBIHOCJTMBOCTU. OKOJOTMUYECKAs BAJIEHTHOCTH PAa3HBIX BUIOB
MOKEeT 3HAUMUTENbHO OTJNYaThCsa. TakK, ceBepHBIE OJIEHW BBIAEPIKUBAIOT
KoJie0aHUA TeMIepaTypel Bosgyxa or —55 mo + 30 °C, a Tpomnmueckue
KOPAaJLIbI MOru0arT IpKU U3MEHeHNU TeMmieparypsl Ha 5—6 “C.

ITo sKoJOTHMUECKOl BAJEHTHOCTH OPraHW3MbI AeJISATCS Ha CTEHOOMOH-
TOB U 9BpuOUOHTOB. CTEeHOOMOHTHI (OT I'ped. CMeHoC — y3KuUi u 6uoc —
JKM3Hb) — OPTAaHUBMBI, KOTOPbIE MOT'YT KUTh JIUIIb IPU HE3HAUUTEJIbHOM
u3MeHeHUN (DAKTOPOB cCpenbl. OTO CHUMOMOHTBI, OOHTATENIN MOPCKUX
rJIyOuH, Ielnep, JeCOB BBHICOKOrOpbs (HAIpuUMep, KOJUOpPH, Ocoedbl, Koa-
Jaa, Gopesb, PHIOBI-YAUIBITUKN). OBPUOUOHTHI (OT I'peU. 368puU — IIUPOKUIH
U JU3Hb) — OPTAaHWU3MBI, KOTOPbIE MOTYT KUTh NPU S3HAUYUTEJIHHBIX
u3MeHeHUAX (HAKTOPOB CpeAbl. OTO B OCHOBHOM JKHUTEJNW YMEPEHHBIX
mupoT (HampuMep, KPBICHI, TapaKaHbl, CBUHbY, OYPBIN MeaBeAb, BOPOHEI).

HwxHuin npepen
BepxHuit npepen

vl
30Ha HOpManbHon

Tnbenb

PeaKL[I/lﬂ OpraHun3ma

Mn. 155. Cxema gencTBms 3KONOrn4yeckoro
¢dakTopa

Wtak, ans kaxgoro GakTopa, AENCTBYIOWErO Ha OPraHU3M, CyLLeCcTBYIOT
30HA 3KOJOMMYECKOW BANEHTHOCTW, 30Ha HOPMASbHOW »KN3HEAEeATENIbHOCTY,
30Hbl MOAABMEHNA 1 NMpefena BbIHOCAMBOCTH.



AEATEJIbHOCTb

3agaHune Ha npyuMeHeHVe 3HaHUI

IIpoananmusupyiiTe IpeaaoKeHHbIE YTBEPKICHUA U YKAMKUTE IIPaBUIbLHEIE.
1. I'paHuUIIbI BEIHOCJIMBOCTHY BHAA 0003HaUeHbl Toukamu A u B.

2. 3areMHEHHble YYaCTKU COOTBETCTBY- &
o
IOT 30HAM yTrHETEHUS. £S P
3. Mexay 30HaAMU yrHETEHMs PacCIONo- 3 > o
o © ] {
JKeHA 30HA HKOJIOTMYECKOHN BAJEHTHOCTH. S = | & |
S o |
4. Mexny npejesaMu BBIHOCIUBOCTU 28 |l &
o [ ] |
A n B — 3oma HOpMAaJILHOHN ’KU3HEIE- ';E_J = e Lanl SN
O ! i
TEJBHOCTH. A VIHTeHcMBHOCTL b
Buonorua + dxonorua ReiicTenA pakTopa

IIpoananusupyiiTe HasBaHHBIE IIPUMEPHI
B3aMMOOTHOIIIEHNII OPTraHM3MOB, COIIOCTABbTE
X C WLIIOCTPAIUAMYI U OIPELeINTe BUIbI O1O-
THYECKUX (PAKTOPOB: A — MmyTyaausm, B — KaH-
Hubansm, B—kommencanusm, I' —mapasutusm,
I — Belemanue, E — KouKypeHunua; 1 — Kpo-
KOQUJI-caMell, IIoefaeT MOJIOLOTO KPOKOIWIA,
2 — DBIOKA-KJIOYH U aKTUHUA, 3 — KJECT IIU-
TaeTcs ceMeHaMu eiu, 4 — uepemaxa U PbI-
OBI-IPUINIANLI, 5 — paddiesud U KOPHU
JIMAHBI B TPOIMYECKOM Jiecy, 6 — TYPHUP K-
KOB-OJieHeH. J[oKaKuTe KOMILJIEKCHOE BO3JEl-
CTBIE 9KOJIOTHYEeCKHUX (PaKTOPOB HA OPraHm3M.

OTHOLUEHUE
;g Buonorus + Hayka

»

OmpegenauTe BKJAA YUEHBIX
(Ha wumIOCTpaIllMM cJieBa Hallpa-
Bo B. Bepmaackuii, B. llendopx,
IO. JIubux, 9. 'eKKenb) B pas3BH-
THe 9KoJioTuu. KaKoBO 3HaueHue
3HAHUU OKOJOTUYECKHX B3aKOHO-
MEPHOCTEH B MPAKTUUYECKOU AeATeIbHOCTA YeoBeKa?

PE3YJIbTAT

3apgaHua AnNA CaMOKOHTponA

1. Yto Takoe 3konoruueckme daktopbl? 2. Hazosute skonoruuyeckme dakropbl.
3. B 4ém cyTb KOMMNeKCHOro Bo3aencTBMA GpakTopos Ha opraHm3m? 4. Hasosute oc-
HOBHble 3aKOHOMEPHOCTM AENCTBUA SKONOrMyeckmx GakTopos. 5. YTo Takoe orpa-
HUYMTENbHBIN PpakTop? 6. YTO TaKoe SKoNOrnyeckas BaJIeHTHOCTb?

7. Yem onpepensetca pasHoobpasne skonornyeckux ¢pakropos? 8. Kak akonorunye-
7 -9 | ckue daKTopbl AEMCTBYIOT Ha OpraHn3mbl? 9. Kak BIMAET Ha OpraHn3M OTAEMNbHbI 3KO-
nornyeckunii paktrop?

10 - 12 | 10. KakoBO 3HaYeHMe 3HAHNIA SKONOTMYECKNX 3aKOHOMEPHOCTEN ANAa YenoBeKka?

§ 56. dkonoruyeckme pakTopbl
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Me«0y opzaHusmamu u cpedoli cywyecmayrom
mecHble 3aUMOOMHOWEeHUs, 63AUMO3d8UCUMOCMU U 83AUMOB/IUAHUE.
3akoH eOUHCMBa cpedsbi U 0p2aHU3MO8

§57. CPEAA OBUTAHUA
OCHOBHbIe NOHATNA U KntoveBble TepMmuHbl: CPEJJA OBUTAHUA.
BcnomHute!  Yto Takoe akonornyeckue pakropbl?

3HaKoMbTecCb!

Couss cadosas (Eliomys quercinus) —
e,Z[I/IHCTBeHHBIﬁ BHUO I'PBISYHOB ceMelCcTBa COHEBBIX
B (hayHe YKpawmHBI, HU3peAKa BCTPEUYAIOINIUIACA B
XBOMHO-IIIMPOKOJIMCTBEHHBIX JiecaXx ®M camax Ilo-
necbsa u Jlecocrenmu. 3anecéH B KpacHyio KHury
YKpamHbl KakK ucuesamomuili Bua. VameHeHUe
KaKUX YCJIOBUAX UX Cpenbl OOUTAHUA SABJISAETCA
MPUYNHON TAKOTO COCTOAHUS Buga?

COAEPXXAHUE

KakoBbl KOMMNOHEHTbI cpepbl 06MTaHNA?

CPEJA OBUTAHUSA — smo uacmb npocmpaHcmea, 8 KOmMopoMm MHu-
8ym 0co0u, NOnYAAYUY U ZPYNNUPOBKU 0P2zaHU3M08 pa3Hblx 8udos. Cpena
obuTaHusa 0o6pasoBaHa ONMPeAeEHHLIMY 9KOJOTMUEeCKUMH (haKTopaMu, OKa-
3BIBAIOIUMU IIPAMOE MM KOCBeHHOe BIAMAHWe Ha opranusMm. Temmepary-
pa, COJIEHOCTH BOABI, CBET, BETEP, BJIAKHOCTh — 9KOJOrMUYecKre (PaKTOpHI,
cO3Jlalolllyie YCLO6UA CYU,eCMmEO6aAHUA OP2AHU3IMOE. A Takue (PaKTODHI,
Kak MUIla, Bojia, I'yMyc, KHCJIOPO/, KOTOPbIe OPTaHU3Mbl MCIOJbB3YIOT [JIs
JKUSHEeATEeIbHOCTH, — 9TO pecypcul cpedvt 06umanus.

I';aBHOM 3aKOHOMEPHOCTHIO BO B3AMMOIENCTBUY OPTraHU3MOB CO CPEI0OM
UX 00UTAHUA ABJIAETCS HepaspbIBHAA YCTONUMBAS IBYCTOPOHHSA CBSAS3b.
Cpena obuTaHUA — 9TO MCTOUHHUK BeEIECTB, SHEPTUU W MHMOPMAIUU, U3-
MeHfAEeT KUBoe, (OPMHUPYET aJamTallui, CIOCOOCTBYET IOABJIEHUIO HO-
BBIX IOMYJAIUA M BUAOB. B TO Ke BpeMs 1 OPraHU3MbLI U3MEHSIIOT Cpeny
o0uTaHUSA, W POJIb UX B OTOM Upe3BbIUAMHO BesqmKa. [louBooOpasoBaHme,
oroduabTpaInd, a3oTopuUKCcAIInd, 00pa3soBaHLIe OCALOUYHBIX IIOPOJ, MUHE-
panmusaius OCTAaTKOB — BTO JHWINh HEOOJBIINOIN ITepeueHb TeX IIPOIlecCOB,
KOTOpbIe BAUSIOT HA PECYPCHI U YCIOBUA Cpeabl OOUTAHUSA. ITa 3aKOHOMEp-
HOCTh HasbIBaeTcs 3aKoHom eduncmeéa cpedvl u opzanu3moé. Eé aBTop —
BRIfatonuiica ykpanuckuit yuénsiii B. H. Beprnadcrui (1863—-1945).

OcHOBHBIE TUIILI CpeAbl OOMTAHWS [Jid OPraHM3MOB HaImel SeMJau
B NIPUPOZe — HA3EeMHO0-6030YyuULHA, 600HAR, NOLEEHHAA U 20CMALbLHAA
(opranusm xozamHa). OpraHu3Mbl MOTYT JKUTh B OTHON WMJIN HECKOJbKHUX
cpenax. Hampumep, pbIObI HpucHocoO0JieHBI K BOAHOI cpeme, ambpuoOum
JKMBYT Ha CyIlle, a Pa3sMHOYKAIOTCS B BOJe, MUHTBUHBI WJHU JIACTOHOTHE
MUTAIOTCA B BOJE, a pasMHOMKAIOTCA Ha cyine. MHorme HaceKOMble u
aM(pubUM HAUYMHAIOT JKU3HL B OJHOU cpelie, a MPOLOJIKAIOT B JPYTIoOii.

B momo6HBIX yCI0BUSAX Cpembl OOUTAHUS y PasHbIX BUAOB BhIpabaThiBa-
IOTCST TOMOOHBIE aJalTallMOHHBIE KOMILIEKCHI, SABJISIONINECd OCHOBOM IJs



BBIJIEJIEHUS *KM3HEHHBIX (DOPM OPraHM3MOB. ¥ BBICIINX PACTEHUH DPa3JIu-
YaloT TaKkue JKU3HEeHHbIe (DOPMBI, KaK AepPeBbs, KYCTHI, TPABHI, & ¥ KUBOT-
HBIX — Ha3eMHBIE, MOJ3EMHBIE, PEBECHBIE, BO3YIITHbIE U BOSHELIE.

WTak, cpeila 061TaHMA ABNAETCA YacTbio NPUpPoAbl, C YCIIOBUAMN
N pecypcammn KOTOPOiA OpraHu3mbl MOCTOAHHO B3aVIMOAECTBYIOT.

Kakune oco6eHHOCTU oTnNYaloT cpeabl o6uTaHnA?

Haszemno-6030yunan cpeda obumanus — 3mo abuomuyeckas pasuo-
00pas3Has no Ycarosuam Cyu,ecmeosanus cpeda *u3nu opzarudmos. Caer
SIBJISETCA OCHOBHBIM (DAaKTOPOM, OOYCJIOBIMBAIOIIUM HAJWUYME aTalTUB-
HBIX GMOPUTMOB: cymouHbulx (OTKPLIBaHUE U 3aKPLIBaHUE IBETKOB, COH Y
JKUBOTHBIX), MeCAUHbLX (3aKallbiBaHUe KPaboB B IECOK Ilepel MPUJIUBOM),
ce30HHblx (IWMHBKA y TTHUIl, JUCTONAA y pacTeHuir), 20008bix (MaccoBoe
pasMHOKeHMe capaHuu). 3HaUeHMe CBeTa AJS Pa3JNUYHLIX OPraHU3MOB
CBSA3aHO C YJIbTPA(pMUOJETOBLIMU, BUAUMBIMU U MH(PPAKPACHBIMU JYUaAMU.
Cser ABiferTca (AKTOPOM [ ABJIEHUU pomonepuodusdma (cnocobrocmy
0pP2AHU3MO8 Peazuposams Ha NPOCOSNCUMENbHOCTb C8eM 08020 Nepuoda cy-
MOK) 1 6uon02uieckux 1acoé (cnocooHoCmy 0P2AHU3MO8 Peazuposamsb Ha
meuernue spemeru). TeMmepaTypa — AOCTATOUYHO YAaCTO OTPAHWUUMBAOIIMI
daxTop. OHa BIMSAET Ha CKOPOCTH IIPOIIECCOB OOMEHAa BeIeCTB M OIIpeje-
JIgeT MeXaHW3MbI TePMOPETyAANNN. 3HaUeHNe BOALI KaK SKOJOTHUUECKOTO
daKTOpa MPOABJIAETCA €€ YUACTHEM B
mporeccax HCIapeHus, TPAHCIOPTHU-
pOBaHUA BEIECTB, OILJIOJOTBOPEHUS
u 1ap. B Bosgyxe mauboiblliee CO-
nep:xanne Oy, u CO,, UTO BasKHO IJIs
OBIXaHWs, (POTOCUHTE3a, Peryasiuu
JKUBHEeIeATeIbHOCT. B aTOl cpene
HauboJiee PACIPOCTPAHEHHBIMU KH-
BOTHBIMM SBJSAIOTCSA aA3POOUOHMBL
(OONIBITTMHCTRO JIETAIOITNX HACEeKOMBIX, TITHI]), HaseMHbIe (IIPEeCMBIKAIOIIN-
ecsi, MJIeKonuTawoInne), dendpoouonmut (COHA cafoBasi, NPeBeCHbIe KBaK-
1), a U3 PACTeHWH — TOJIO- U MOKPBITOceMeHHbIe (un. 156). Apanranun
JKUTeJiell 00eceumBaloT OBICTPOE M aKTWBHOE IlepeMereHue (MUTpaluu,
IepesIeThl), HoOLIUa WM CcOXpaHeHWe BOOBI, KMPOB, YIJIEBOAOB, 3aIllITa OT
reperpeBaumns UKW 3aMep3aHusd, UHTEHCUBHBINA (POTOCHHTES U AP.

Bodnas cpeda obumanus — smo xudxkasa abuomuyeckas cpeda obu-
manus. YCJI0BUsS CYIIECTBOBAHUS B IIpelesaX Ccpelbl OIpenessiioTcs, B
IIePBYIO Oouepenb, (PU3NUYECKUMU CBOMCTBAMU BOALI. ITO BBICOKAS TEILJIOEM-
KOCTb, HM3KAas TeIlJIOIPOBOAHOCTh, PACIINPEHNE Mepel 3aMepP3aHNeM, BbI-
COKas IMJOTHOCTH, TOBEPXHOCTHOE HATSKEHUE, TEeKYUeCTh, MIPO3PAYHOCTD,
BBICOKAs PacCTBOPUMOCTH 1 Ap. Iloa-
TOMY TEMIEPATYPHBIN PEKUM Cpebl
OTHOCUTEJIbHO mocTosgHeH. OcBeIéH-
HOCTHL BOJOEMOB OBICTPO YMEHBIIIA-
ercsi ¢ rayounoii. Kak mpasuio, Ha
rayouHax Oosiee 250 M doTocuHTe- Vin. 157. KuTenn BoaHol cpepbl
3upyomue Opranm3Mbl CYIIeCTBO- 0o6uTaHMA: 1 — pACKa; 2 — pak peyHom 243

Mn. 156. XKntenn HazemMHO-BO3AYyLLHOW
cpefbl 0buTaHMA: 1 — KanuHa;
2 — Bopobeii OMOBbIN

§ 57. Cpepa obuTaHus
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BaTh He MOryT. M3-3a cjaaboil pacTBOPMMOCTH COAEp:KaHue KIKCJI0poJa B
BOJIe HEe3HAUWTEJIbHO. B IpecHoll 1 0COOEHHO MOPCKOII BOe CoAep:KaHue
CO, suaumtenbHO BHImIe (B 150 pas Oosbie, ueMm B aTmochepe), UTO
CKasbIBaeTcsa Ha (DOTOCHHTE3e BOAOpocyeill m (OPMUPOBAHUM BaIUTHBIX
M3BECTHAKOBBLIX OOpasoBammii (paKoBUH, MaHIupeil) 6eCIIO3BOHOUHBIX.
OburaTeseil BOLOEMOB Ha3bIBAIOT 2u0POOUOHMAMU U CPEU HUX BBIIEJIAIOT
TaKue SKOJIOTUUeCKHe I'PYINbl, KaK HeilCTOH, MIJIaHKTOH, HeKTOH 1 OeHTOoC.
HaubGosiee pacmpocTpaH€HHBIE TpPYyIObl BOAHOM Cpeabl: BOIOPOCIIH,
KUIIIeYHOIIOJIOCTHEIE, PECHUUYHBIE YepBU, paKooOpasHble, MOJIJIIOCKH,
UTJIOKOKUe, PBIObI (u2. 157). OCHOBHBIMU aJalTallUsIMH THUIPOOMOHTOB
ABJAIOTCA: Y JKUBOTHBIX — aKTHUBHOE ABUKEHUE, IIPUCIIOCOOJIeHUS s
yBeJIWYeHUs IIJIaBy4YecTH, sKabepHoe AbIXxaHWe, BHEIIIHee OIJIOJOTBOPEeHUe,
OMOIIOMUHECIIeHIIUS, 0MOGUILTPAIINA U IP.; V PACTEHUI — yBeJaudyeHHasd
TMIOBEPXHOCTH TeJjia, cJaboe pPAa3BUTHE IPOBOAAIIMNX U MeEXaHUUYECKUX
TKaHell, pasBUTHE MEKKJIETHUKOB y PaCTeHUH U Ip.

Ilouseennaa cpeda obumanus — TBEpAas abuormueckas cpega. Ilousa
KaK cpefia OOUTaHUA XapaKTepusyeTcs BhICOKOM IIOTHOCTRIO, BOJIA M BO3AYX
cofiep:KaTcsA B MOJIOCTAX MEXKIy YaCTUUKAMU IIOYBBI, COCTAB BO3yXa OTJIHU-
yaercs or armochepHoro (cogep:kanue CO, B 10—100 pas BbIIie, a KUCJIOPO-
la — B HECKOJIBKO pa3 MeHbIle, yeM B aTMmocdepe). B Hell HeT Bo3aeicTBUA
CBeTa, BJIAKHOCTD BCET[]a BBIIIE, UeM BO3AyXa, aMILIUTY/a CYTOUYHBIX U TOI0-
BBIX KOJIe0aHUI TeMIlepaTyphl HeBeJIuKa u Ap. JKurenn MouBeHHOH cpeabl —
a0agobuonmot (un. 158). B BepXHUX CJIOAX MOYBHI JKUBYT IIMAHOOAKTEPUH,
BOZOpOCJU, TI'pubbl, JUINANHUKH, KOPHEBbIe cUCTeMbl pacrenuii. Cpenu
JKMBOTHBIX HamboJjee IIpe[cTaBIeHbI
0ecII03BOHOUYHLIE (IOUYBEHHBIE aMEOHI,
uH(py30opuu, UYepBU, KJIeIlud, Hace-
Kombie). OCHOBHBIE afalTallAN: M-
HepaJbHOE NHUTaHWEe, YMEHbIIIEHHbIe
pasMepbl W TOHKME ITOKDPOBBI Tejia,
poromne KOHeIHOCTH, BEPTUKAIBHbIC Wn. 158. MnTenn NoUBEHHOI Cpefpl:
mMurpanuu, ciaabad OUTMeHTanus 1 — 6enblii rpnb; 2 — 4OXKAEBOW YepBb
Tesa, reTepoTpodHOe IUTAHNUE U [P.

I'ocmanvhas cpeda obumanus — amo 6uomuieckasn cpeda o6umanus,
C8A3AHHAA C HUBbLMU OpzarHu3mami. OcCOOEHHOCTH HTOM YACTU HPOCTPAH-
CTBa OIIPEIEJAIOTCA CTPOEHHEeM TeJla WM YCJIOBUAMU BHYTPEHHEH Cpembl
opranuaMoB-xo03saeB (pH, TremmepaTypa). 'ocTaibHyI0 cpey OTJINYAIOT CTa-
OMJIBHOCTb TEMIIEPATYPHBIX YCJOBUM, 3aIlUTHBLIE BEIeCTBA WM TKAHU, HU3-
KOe cofepikaHIe KHICJI0poJa, OTCYTCTBUE BO3AeHcTBUA cBeTa u aAp. Kurenu
cpenbl KUBYT BHYTPHU OPraHU3MOB (9HOO0OUOHMBL) MM HA IIOBEPXHOCTH
Tesa (3x306uonmut). B 3aBucumocTu
OT XapaKTepa B3aMMOCBS3el MeXIy
mapTHépaMu (POpMUPYIOTCS pPas3any-
HbIe TUIBI cuM6uosa. Tak murenamu
TOCTAJIbHOM CPebl ABJISAIOTCSI MYTY-
aJuCThl, KOMMEHCAJbI, MapasuThl U
mosynapasutsl (un. 159). OcHoBHbIe  Mn. 159. TunuyHble cMMOMOHTLI: 1 — omena
ajalTanuy JKUTeJel 9TON cpeabl: 6enas; 2 - KCaHTOPWA HaCTeHHas!




B3aMMO3aBHCUMOE NHUTAHUE, YIIPOIEeHNWEe WU IOTEPSA OPraHoOB, PasBUTAA
II0JI0BasA CUCTEMAa, SHAUUTEJIbHAA IJIOJOBUTOCTH, OPTaHBI IPUKPEIJIEeHNS,
CJIO’KHBIE "KM3HEHHBIE ITUKJIbI, aHAOPOOHOe MBbIXaHWe U JP.

WNTaK, cpeabl 06UTaHUS OTINYAIOTCA OCOOEHHOCTAMM
Pa3nnyUHbIX GpaKTOPOB, HO OMNpPEeAeNALWVMN ABAAITCA 0COOEHHOCTH
BAUSHWA CBETa, TEMNEPATYPbI, BOAbI U BO34yXa.
@ DEATENIbHOCTb
3ana|-me Ha conocTtaBJ/ieHune

CpaBHuTe cpenbl 00UTAHUA U CHeJIaiiTe BBIBOJ O IPUYMHAX CXOJCTBA U
pasauuuil MexJy HUMU.
MpunsHak HasemHo-Bo3aywHaa | BopHas lMouBeHHasa loctanbHasn
Tvn cpegbl
OcobeHHOCTU
O6uTatenu
Apantauun
Buonorua + CumBonuka

®enex (Vulpes zerda) — 910 MajleHbKOE KU-
BoTHOe poga Jlmcuia. OHa HABIAETCA JIOIOTUIIOM
¥ KONOBBIM HasBammeMm Opaysepa Mozilla Firefox,
durypupyer B npousBesenuu A. ne CeHT-IOK3I0IEpU
«MajeHbKUII TPUHIL». OTO *KUBOTHOE — MJLIIOCTPA-
U 9KOJOIMUYeCKMX mpaBui Beprmana u AjuieHa. C IIOMOIIBIO SKOJIOTH-
YeCKOI'0 CJI0Baps OMPEeJeINUTe CYTh 9TUX SKOJOTUUECKUX 3aKOHOMEDPHOCTEH.

Q OTHOLUEHUE
» N ———

«g bunonormna + 3konornsa

OnpenenuTe cpeny o0UTAHUA U300PAKEHHBIX IPEACTABUTEIEH
JKUBOTHOTrO Mupa. HasoBure y ogHOTO 13 HUX (Ha BBIOOD) aJalTalliy K BO3-
JIeHCcTBUIO dKoJorndyecKnx GaxkTopoB. Ha KOHKpeTHOM IpuMepe ITOKAKUTE
CIIPAaBeAJINBOCTD 3aKOHA €UHCTBA OPTAHU3MA M CPEIBI.

i

o PE3YJIbTAT

OueHkKa 3apgaHuna ANA CaMOKOHTpoOnA
1. Yto Takoe cpepa obutaHus? 2. HasoBute Tunbl cpep obutaHus. 3. Yto Takoe
Ha3zeMHO-BO3AylWHaA cpefda obuTtaHuA? 4. KakoBbl ocobeHHOCTU BOAHOWN cpe-

1-6 . .
Abl 06uTaHuA? 5. MprBeanTe NPUMEpPLI XXUTenei NoYBeHHON cpeabl 06UTaHKA?
6. MpuBeanTe NpUMepPbI aganTaL My OPraHN3MOB roCTasIbHOM cpefbl 06UTaHNA.
79 7. Ha30Bu1Te KOMMNOHEHTbI cpefbl 06MTaHus. 8. Kakrne 0CO6eHHOCTU OTNYAIOT Cpeabl

0buTaHnA? 9. HazoBuTe aganTtaymm OpraHn3MoB K cpege obutaHus.
10 =12 | 10. [loKaxuTe B3aMMOCBA3b OPraHM3MOB CO CPeaoli 06UTaHNA.

§ 57. Cpepa obuTaHus

245




Tema 8. CBEPXOPTAHU3MEHHbIE BUONOTMYECKUE CUCTEMDbI

246

Tak ecé ko20a-mo npotidem, 8cé, ymo comeopum 4Yyesnogeyeckutli oyXx,
HenpemeHHbIM ocmaémcsa nuwib HenpepbligHoe, 8e4HOe 08UXKeHue.
B. CamotineHko

§ 58. DKOCUCTEMbI U UX CTABUJIbHOCTb

OcHOBHbIe NOHATUA 1 KntouveBble TepmuHbli: CTABUJIbHOCTb 3KOCHU-
CTEMbI. 9konornyeckas cykueccus. UcKyccTBeHHble 3KOCMCTEMDbI.

BcnomHuTe! YT10 Takoe akocmnctembl?

Mogymanire!

B 1884 r. ppanmysckuit xuMuk u Gusux Anpu Jyu

Je Illamenve (1850—1936) chopmyampoBas IPUHITUI: €CAU N P
Ha cucmemy, HAX00AWYICA 8 COCMOAHUU PABHOBECUS, NO-
delicmeosamyv (axmopom, mo pagHogecue cmeu,aemcs 6 Ha-

npasnieHuu npoyecca, KOmopulii ocaabasem amo Oeiicmaue.

MosKHO J¥ IPUMEHUTH 3TOT MPUHIAT K dKocucTeMam?

COAEPXXAHUE

Kak o6ecneunBaeTtcs cTabunbHOCTb 3KocucTem?

CTABHJIBHOCTH (YCTOMYUBOCTBL) 9KOCHUCTEMBI - cnoco6-
HOCMb IKOCUCMeMb. COXPAHAMb CE80I0 CMPYKmMypy u (PYHKUUOHUPOBAHUE
nod deiicmaeuem 6HewHUX (paxmopos. Jliobas sKocucTeMa, TPYXJIABBIHN
IeHb Uau 6OJIbIIas peKa, UMeeT BHYTPEHHUE MEeXaHW3MEI CAMOPETyJIANN
Ui TIOAJEP:KaHMsS IOCTOSHCTBA COCTaBa M (DYHKIIMOHMPOBAHUSA, TO €CTh
SKOJIOTUUECKOTO T'OMEOCTa3a, HO Y Pas3HBIX HKOCHUCTEM OH OyJeT pasHBIM.
BosHuKaeTr BOIpoC, mouemMy?

OcHOBHOe yCJIOBHE CTAOUJIBHOCTH
SKOCHUCTEM — BHJOBOE pasHOOOpasue.
Buzpl-nponyneHTsl  06€CIEYMBAIOT
ob6pasoBaHUe OOJBIIOTO KOJUYECTBA
IIEPBUYHOTO OPTaHWYECKOr0 Bellle-
CTBa, OT KOTOPOTO 3aBUCAT CJIe-
IVIOIIe B3BeHbA Ileleld IIHUTaHUSd.
Bosbiioe KOJIMYECTBO IUIIU CIOCO0-
CTBYET CYI[eCTBOBAHUIO KOHCYMEHTOB HECKOJIbKUX IMOPATKOB, CPEAU KOTO-
PHIX €CTh B3aMMO3aMeHsgeMble BUILI, CXOTHBIE II0 CBOMM 9KOJOTHUYECKUM
dyurmuamu. Biarogaps 3TOMy BO3HHKAIOT Pa3BETBJIEHHBIE TpPodHUecKue
cetu, obecreunBaroniye GYHKIVOHUPOBAHYE SKOCUCTEMEI, €CIY YMEHBIIa-
eTcs KOJIMYECTBO OTAEeIbHBIX BUOB. V1 HakoHeI], 3HAUNTEIbHOE KOJIUUYEeCTBO
BHUZOB-PEAYIIEHTOB OCYIIECTBIAET MOJHYI0 MUHEPAIU3AIINIO OPTaHUUYECKUX
OCTaTKOB [0 HEOPTAHUYECKUX COeJUHEHU: UX MOTYT CHOBA HCIIOJH30BaTh
nponyueHTtsl. Takum obpa3om, wem 6oavue pa3noodbpasue 6u006 8 IKO-
cucmeme, mem éviule 6ydym eé cmabunrbHOCMb U NPOJONHCUMEALHOCTILD
CYu,ecmeo6anHuA.

OKOCUCTEMBl ABIAIOTCA TUHAMUUYECKUMU CTPYKTYPaMHU U3 MHOTHX BU-
OB IIPOAYIIEHTOB, KOHCYMEHTOB, DPEIYIIEHTOB, CBSI3aHHBIX MEXKIY CO00i
TpoduuecKMMHU IenaMu. PaBHOBecre B CHCTEMaX «XUIHUK — KEPTBa»,
«OTBLINTEJIN — I[BETOUHBIE PACTEHUA», «(puTodar — pacTeHume», «Iapasur —

OCHOBHble ycnoBus
CTabUNbHOCTUN 3KOCMCTEM

1. 3HaunTenbHOE BUAOBOE pa3Hoobpasne
2. Bbicokas nepBuYHas 6ronpogyKuus

3. CNOXHOCTb Uenen NuTaHma

4, Pa3BeTBNEHHOCTb TPODUUECKNX CeTEN
5. MNonHoTa MMHepanu3aumm ocTaTkoB




X03AWH» YCTAHABINBAETCS KaK 9BOJIIOIHOH-
HBbI€ OTHOINIEHWS Ha MNPOTIKEHUM MHOTHUX
TBICAY JIET. 34 9TO BPeMA BUALI aJalTUDPY-
IOTCS IPYT K APYTY U K cpelie o0UTaHUAd.

IKocucTeMa TOJBKO CTPEMHUTCS K CTa-
OMJIBHOCTH, HO HHUKOTZA €€ He [JTOCTHUra-
eT: BO-IEPBBIX, U3MEHAIOTCS BHEITHUE
YCJIOBUSA, BO-BTOPBLIX, BHUIBI UN3MEHSIOT
cpeny oomTaHM.

B saBucuMocTH OT CIHOCOOHOCTH SKOCHU-
cTeM MOAAEP:KUBATH CBOE IUHAMUYECKOE
paBHOBecue WX pPas3neadoT Ha JuHamuye-
cKu ycmoiiuusvie (SKOCUCTEMA YCTONUYMBO
(GYHKIOUOHUDPYET B IIWPOKOM [Auala3oHe
W3MEeHEeHUU OKPY:KaIoIUX BO3AEHCTBUHN, U
B HEll MHOTO B3aMMO3aMEHSIEMBIX BHIOB)
U OUHAMUYHO Heycmoluusvie (dKOCHUCTE-
Ma GYHKIMOHUPYET B OTPAHWUYEHHOM JMarasoHe M3MEeHeHUIN OKpY:Kaio-
IMUX BO3JeNCTBUII, U B Hel HEMHOTO B3amMO3aMeHAeMbIX BHUI0B). Tak,
KOpaJLIOBbIH pud), pydeil, mpya — IpPUMeEpPbl HEYCTOMUYUBBIX SKOCHCTEM, a
IIINPOKOJIUCTBEHHEI Jiec, CTelb, Talra, OYKOBBII KaplIaTCKUIl mIpaJjec —
ycroiruuBwIX (ua. 160).

Wn. 160. Kopannosbin pud (1)
1 ByKOBbIN KapnaTckuin nec (2)

WTaK, cTabuibHOCTb SKOCUCTEM 3aBUCUT OT MEXaHMU3MOB camoperynaynm
SKOCUCTEMDI, CBA3aHHbIX C BUAOBbIM 6|/|opa3H006pa3v|eM.

KakoBo 3HaueHMne 1 3Tarnbl SKOMIOrMYeCKNX cyKLeccunin?

CTabuIbHOCTD 9KOCHUCTEM O0eCIeuyrBaeTCa MeXaHN3MaMu caMoperyJis-
nuu Ipu 6ojiee MIM MeHee CTa0MJILHBIX YCJIOBUIX OKPYJKaIOIIell cpembl.
Ho s CJIiy4yae M3MEHEHUA 3TUX YC.TIOBI/Iﬁ B HUX IIPOUCXOAAT N3MEHEHUA.

JKoJormyecKkue cykmeccum (Jar.
succesio — TIPeeMCTBEHHOCTb) — Ha-
npaenenHvle nociredogamenbHvle U3-
MEHeHUs 2PYNNuUpPoB8OK Op2aAHU3MO8
Ha onpedenéHnHoM yuacmke cpedvl, KO-
mopule Npu60dam K 60CCMAHOBLEHUN
UaU npeobpas3o8aHuio IKocucmemvl 8
coomeemcmeuu ¢ NPupoOHbLMU YCJo-
suamu. OcHOBaTeJeM TEOPUU CYKIeC-
cuii apiagercd @. Knemenme (1874-1945). [IpuunHaMu CyKIIeCCUIl MOTYT
OBITh: M3MEHEHUA KJIUMAaTa, IPUPOAHBbIe KaTaKJIN3MBbI (M3BEPKEHUST BYJI-
KaHOB, 3eMJIETPACEHUA, HaBO/IHeHI/Iﬂ), BBIMHUDAHNE NN aKKJINMaTU3alnud
BUJIOB, HEIIOJHOTA KPYTOBOPOTA BEIIECTB, BIAUAHNE UYeJIOBEKA — OCHOBHOM
daKTOp M3MEHEeHUI COBpeMeHHBIX dKocucteM (us. 161).

ITo ocobernHOCTSM (HOPMUPOBAHUSA CYKIIECCUU AENAT HA TEPBUYHBIE U
BTOopuuHble. Ilepsuunsble cykyeccuu — 3TO TIOSABJIEHVE M PA3BUTHE TPYI-
IUPOBOK B MecCTaX, I'le MX paHbllle He OLLIO (HAIIpUMep, PA3BUTHE KO-
CHCTEM Ha CKaJIbHBIX ITOPOAAX, OIOJI3HAX, OTMEJISAX PeK, BYJIKaHUUECKUX
ocTpoBax). Bmopuunsie cyxyeccuu — 3T0 BOCCTAHOBJIEHUE IIPUPOLHBIX CO-

Wn. 161. MNpumep cykueccumn

§ 58. DKocmUCTeMbI 1 UX CTaBUNTbHOCTb
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00IIleCTB TOCJIe OIpPeNeIEHHBIX HapyIIeHWH (HaIpuMep, BOCCTAHOBJICHUE

JIECOB IIOCJIe TOXKApPOB WJIM BRIPYOKM, cTemell — IocJje pacmarikwu). Taxum

o6pasoM, IkonozZULecKUe CYKYeCcCUU AGNRAIOMCA MeXAGHU3MAMU NOAGe-

HUA, pa3éumusn, camonoddepicanus u 60CCMAHOELeHUA IKOcucmem!
KakoBbI OCHOBHEIE 9TaIlbl (POPMUPOBAHUA CYKIECCHi1?

+ Ilporecc cykiieccuy HaUMHAETCA C 3aCeeHUA JUITaHHUKaMU, HUBIIH-
MU rpubaMu W pacTeHMAMHU. BmocjieICTBUM Ha 9TUX ydYacTKax (opMu-
PYIOTCS MW BOCCTAHABJIMBAIOTCSA 300I€HO3BI 1 MUKDPOOHOIIEHOSEI.

+ TI'pynmupoBKM OpraHus3MOB, KOTOPBLIE€ CYIIECTBYIOT B Hauajie CyKIiec-
cuii, Ha3bIBAIOTCA NUOHepHbiMu. OHU OOBIYHO HEYCTOMYMBEI, C HE3HA-
YNTEJbHBIM BUIOBBEIM PasHOOOpa3reM, HECJIOKHBIMY IIeIAMU MUTAHU,
cJ1a0oil MUHEepUJIas3aIuell OCTaTKOB U AP.

+ IluonepHbIE IPYNINPOBKY CMEHAIOTCA NPOMEHYMOLHBLMU 2DYRNUPOE-
kamu. ITO TaKKe HEYCTOMUMBBLIE TPYNIUPOBKM, HO B HUX yBEJINYMUBA-
eTcsA BUIOBOE PasHooOpasue, Pa3BeTBJISIOTCA TPOQUUECKUE CETH U JP.

+ 3aBepIIalwTCsA CYKIeCCUM, KaK IIPaBUJIO, (POPMUPOBAHUEM 3IPenblx
(krumakcnovix) sxocucmem C MAKCHUMAJIBHO BO3MOKHOM B HJAHHBIX
TPUPOAHBIX YCJIOBUAX CTEIEHBIO YCTONUYMBOCTH.

WTaK, NOCTOAHHbIE N3MEHEHNA cpenbl 06MTaHUSA BbI3bIBAIOT cykueccnuy,
KOHEYHaA UeJjib KOTOPbIX — JOCTUXKEHNE CTabUNbHOIO COCTOSIHMA.

Kakue 0c06e€HHOCTI NCKYCCTBEHHbIX 3KocucTem?

HckyccTBeHHBIE 9KOCHCTEMBI — 9m0 00e0HEHHble 8UOAMU 2PYNNUPOSKU
pacmenuil, HUBOMHHLX, 2pUO08 U MUKPOOPZAHUIMOB, CO30AHHbLE YeLOBCKOM.
Nx nasHaueHMe COCTOUT B ODOECIIEUEHUY UYeJOBEKa IUINEH U CHIPHEM, CO3-
JaHUU YCJIOBUI IIPOKUBAHUA, OPraHU3allNM HAYUYHBIX HMCCJIEIOBAHUH M AD.

OzxHa U3 ONpPemesAIINX OCOOEHHOCTEHl MCKYCCTBEHHBIX SKOCUCTEM —
mpeobJialanue OJHOTO MM HECKOJBKUX JOMUHAHTHBIX BUAOB OPTAHU3MOB,
YTO CKa3bIBAETCA Ha AJIWHE TPOPUUECKUX IeTeH, CIOKHOCTA TPOPUUECKUX
certeit u T. 1. B Takux sKocucTeMax AeHCTBYEeT B OCHOBHOM MCKYCCTBEHHBIH
0oTOOp, HANPABJEHHBINM Ha MAaKCUMAJbHYIO ITPOM3BOAUTEIbHOCTh OPTAHM3-
MOB, HEOOXOAMMBIX UeJ0BeKY. VICKyCcCTBEHHBIE SKOCHUCTEMBI MMEIOT OTpa-
HUYEHHBIN BUJIOBO COCTaB, HE CIIOCOOHBI K CAMOPETYJISAINN, HEYCTOMYNBEI
IO CBOEM IPUPOJe, TOCKOJBKY B YCIOBUSAX CTPECCA OHU YSABBUMBI IJIS KOH-
KYPEeHTOB, Bo30yauTeseii 6oJie3Hell, mapa3uTOB, XUIHNKOB U Ap. YeJ0BeK
JIOJIKeH IIOCTOSTHHO BMEIIUBATHECA B CTPYKTYDPY U (QDYHKIMOHMPOBAHUE KO-
cucTeM, 4YTOOBI IPEIOTBPATUTH N3MEHEHN .

CosmaBad WMCKYCCTBEHHBIE 3YKOCHUCTEMEI,
YeJI0OBEK [JOJIYKEH IMOHUMATh UX OCOOEHHOCTH
¥ OPTaHMBO0BHIBATH JaHAMA(GTHI TaKUM 00-
pasoM, uTOOBLI He HapylIiajgach CTa0MIbHOCTD
MPUPOTHBIX OOJNBITUX 9KocucTeM. Cambl Man
TOJIA MOJIKHBI UepefioBaThbCA C JiecaMu, MPH-
POOHBIMU BOZOEMAaMM, JIyraMU W OMOTeOIeHO-
3amu apyrux tumnos (un. 162). Beé saTo Oynmer
obecmeunBaTh TO MHOTOOOpAas3ue, UTO SABJISAET-
cs1 3aJI0TOM CTAa0MJIBHOCTH OTAEIbHBIX dKOCH-
CTeM U IPUPOALI B I€JIOM.

Wn. 162. MNone pagom c nyramm
KaK npumep cobniopaeHus
3KOJIOTMYECKOW KyNbTypbl B
6u3Hece



MITaK, NCKycCTBEHHbIE SKOCUCTEMBI UMEIOT TY >Ke CTPYKTYpY
(abnoTnueckyto 1 BUOTUYECKYIO YacTL), YCNOBUSA CyLLeCTBOBaHNSA
(BpOBOE pa3HOO6pasve, LeNU NUTaHWA 1 T. MN.), HO NINLIEHbI TaKuX
CBOWCTB, KaK CTabUSIbHOCTb 1 YCTOMYMBOCTb BO BPEMEHW.

@ BEATEJIbHOCTb
3 3apaHue Ha conocTaBieHne

CpaBHHTE C TIOMOIIBIO TaOJIUITBI IPUPOIHBIE M MCKYCCTBEHHBIE SKOCH-
cTeMbl 1 chOPMYJIUPYHATE BBIBOJ 00 MX CTAaOMJIBHOCTA BO BPEMEHH.

JKocucTembl

MpusHak

npupogHble

NCKYCCTBEHHbIe

Tuin 3KocucTem (MO YyCTONYMBOCTH)

MpryrHbI BO3HMKHOBEHNA

Bugosoe 6rnopasHoobpasme

Tpodurueckune cetn

CreneHb 6UONPOAYKTUBHOCTYU

Camoperynauus

NcTouHUK Heprun

prl’OBOpOT BeLWeCcTB N NOTOK 3HepPrnn

lfocnopcTeytowas ¢opma otbopa

<,! OTHOLEHWE
»

ﬂg bunonormna + 3konornsa

B coBpeMeHHOII 5KOJIOTMH IOSBUJICA TEPMUH BUIBI-arpeccopbl (OT JiaT.
aggressio — HamajgeHue). OTH BUAbI OBICTPO PACIPOCTPAHSIOTCS HA HOBBIX
TEPPUTOPUAX U BBITECHAIOT abOpHUreHHbIe BUALI. TakK, Cpeau pacTeHuil K
TaKoil rpymme oTHOCAT Oopuiesuk Cocrosckozo (ua. 163, 1), amOpos3u0 1o-

JILITHHOJUCTHYIO 1 Ap. Cpeau >KUBOT-
HBIX — 9TO PHIOBI CepeOpPsSHLIN Kapach
u pomaH-zonogewka (ur. 163, 2), mo-
JIIOCK pamaHa u ap. He umes Bparos u
OyAyYr UpPe3BLIUANHO ILIOJOBUTHIMU,
OHU OBICTPO CO3JAI0T MHOIOYHCJIEH-
Hble momyJasanuu. Ilouemy sKocucTe-
MbI IO UX BJIUSHUEM H3MEHSIOTCS?
CrenaiiTe BBIBOJ O II€JIOCTHOCTH U CA-
MOPEryJIAINN 9KOCUCTEMBI.

7 PE3YJIbTAT

Wn. 163.
1-

MpuMepbl BULOB-arpeccopos:
60pLyeBmK COCHOBCKOTO;
2 — poTaH-rofioBeLLKa

OueHKa 3apaHuA ANA CaMOKOHTponsA
1. Yto Takoe cTabunbHOCTb 3KoCUcTeM? 2. Ha3oBrTe BMAbI SKOCUCTEM MO YCTONYN-
1-¢ |BOCTH. 3. Yto TaKkoe skonormyeckas cykueccua? 4. KakoBbl MPUUMHbBI CYKLECCUIA?
5. Yto TaKoe NCKycCcTBeHHble sKocncTeMbl? 6. [prBeanTe NprMepbl NCKYCCTBEHHbIX
KOCUCTEM.
7_9 7. Kak obecneumBaeTtca cTabuibHOCTb SKocucTem? 8. KakoBbl 3HaueHMe 1 3Tarbl
sKocyKueccuin? 9. Kakne 0Co6eHHOCTN NCKYCCTBEHHBIX SKOCUCTEM?
10-12 10. MpumeHUTe 3HaHWA N Ha KOHKPETHbIX NMpYMepax CpaBHUTE NPUPOAHble U
NCKYCCTBEHHbIE 3KOCKUCTEMbI.

§ 58. DKocmUCTeMbI 1 UX CTaBUNTbHOCTb
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buocgpepa - 3mo u xxumenu, u 9om, u Mol 8 HEM.
H. Bacoesuy

§ 59. BUOCOEPA KAK LIEJIOCTHAA CUCTEMA

OCHOBHbIe NMOHATUA N KaloueBble TepMmuHbl: BUUOCOEPA. YKuBoe Belle-
cTBO. Bronornyeckuin KPyroBopoT BeLecTB 1 NpeBpalleHne SHeprum.

BcnomHuTe! Y10 TaKkoe reoniornyeckmne ob6onoukm 3emnm?

'\/\ " 3HakombTech!

Bradumup Heanoeuuw Beprnadcrxuii (1863—
1945) — reHnaJbHBIN YKPAWHCKUU YYEHBIN, OCHOBATEJb
OMOTEeOXUMUM, CO3JaTesNb yueHusa o Oumochepe. OH mu-
can: «Ha semMHOI ITOBEPXHOCTM HET XWMUUYECKON CHJIBI,
MOII[HEee IO CBOMM KOHEUHBIM ITOCJIEJCTBUSIM, UeM JKUBBIE
OpPraHU3MBbI, B3ATHIE B IIeJI0M». KaK BEI fymMaere, mouemy?

COAEPXXAHUE

KakoBbl oco6eHHOCTI 6uochepbl?

BUOC®EPA - ocobast 060704-  Bbicota, m
Ka 3eMJM, HACeJEHHAs JMKUBBIMU 22000 —f----------% e e
cymecrBamu (us. 164). Ilepsere 8000 : '
mpejcTaBiIeHuA 0 Guocdepe KaKk o
«30He xKusHm» gaua K. B. Jlamapk,
TEPMUH IPEIJOKNI aBCTPUHUCKUH
yuénsiii J. 3roce (1875), a memocr-
HOe yueHHe O Omocdepe cosmai
HAIll BBIZAIOIIUICSA COOTEUECTBEH-
Huk B. U. Bepmaackuit («Bwuo-

4000

100

cepar, 1926). HcciaemoBaHuAMHI — Bl .. =

6mocepsl 3aHEMAaETCA Guocdepo- 1

nozus. o :
KakoBnl ke 0COGeHHOCTH 0OmO-

cepbl KaK OMOJOTHYECKOH CHCTe- 100

MBI BLICOKOTO YPOBHS OPraHU3aII - =

JKUBOH Marepuu? 1000 —58 g T,
1. Buocepa oxBaThIBaeT TP  ;opp "‘ _Nof3emMHbIX BOA_

reoJiorTnYecKre 000JIOUKU — JIUTOC-
depy, atrmochepy u rumpochepy.
IIpenmensr 6uochephbl: HUMKHUE CJIOM aTMOCHEDPHI A0 BHICOTHI 0K00 11 KM,
BcA ruapocdepa U BePXHUH ol sutocheps 10 rayouast 3—11 kM.

Mn. 164. buocdepa

2. B crpykType Oumochepbl BBIIEJIAIOT aOMOTHUYECKUH M OMOTHUUE-
CKUIl KOMIIOHEHTHI, CBA3AHHBIE IIepeMellleHreM 39JeMeHTOB. sKuBble op-
TaHU3MBl KOHIIEHTPUPYIOT, IIepepacupeselaioT XUMUUEeCKUe 3JIeMeHTHI,
CUHTEe3UPYIOT M3 HUX U PasjaralT XUMHUeCKUe coefuHeHus. B Hayke
3Ta 3aKOHOMEPHOCTb HA3LIBAeTCA 3aKOHOM BepHaJCKOro, MJIM 3aKOHOM
OMOTeHHOIl MMIrpalMi XHMMWUYECKHMX 3JeMeHTOB: Muzpayus xXumuie-
CKUX 97eMeHmO06 HA 3eMHOU noéepxHocmu u 6 buocgepe 6 uyenrom
ocywecmeénsemca uUau NpPpu HenocpedcmMEeHHOM YLACMUU HCUE02ZO0



eeutecmeéa, unu e 6 cpede, 0cobeHHOCMU KOMOPOL 00YcrL061eHbL
HCUBBLM eUL,eCTNEOM.

3. CTpYKTYpHBIMU dJieMeHTaMu Omocdepbl SBIAOTCA 7 TUIIOB Bellle-
crBa: 1) scueoe (COBOKYITHOCTHL BCeX OPraHM3MOB Ha 3emiie); 2) Ouozew-
Hoe (BelllecTBO, 00pa3oBaHHOE U IepepabaThIiBaeMOe OpraHU3MaMU: YTOJIb,
He(Th, KUCJIOPOA aTMochepsl U T. 1.); 3) KocHoe (a0MOTHUUYECKOe BeIllecTBO,
obpasoBaHHOe 0e3 ydJacTus »KMBOTO, — JiaBa, IemeJ BYJKaHOB); 4) 6uokxoc-
Hoe (OMOreHHO-a0MOTHYECKOEe BEIleCTBO, IMPOAYKTHI Pa3JIOKeHUS U IIepe-
paboTKM KOCHOTO BeIeCTBA OpPraHM3MaMu — IO0YBa); 5) paduoakmusgHoe;
6) Kocmuueckoe; 7) paccesHHble AmoMbL.

4. O1eMeHTapHBIMU €IUHUIAMU O0Mochephbl ABIAIOTCS IKOCHUCTEMBI BO
BCEM CBOEM pasHOOOpasuu, 00beIMHEHHBIE OMOJOTUUECKUM KPYTOBOPOTOM
BeIecTB U IpeobpaszoBanmeM sHepruu. [losaTromy 6rochepy paccMaTpuBaIOT
KaK eJUHYIO INIOOATBHYIO CIOMKHYIO 9KOCUCTEMY ILJIAHETHI 3eMJId.

5. Buocgepa cyiecTByeT ¢ MOMEHTA IIOABJIEHUS KU3HU Ha 3eMJje U Ha
COBPeMEHHOM 3Talle CBOEr0 Pa3BUTHS IIOCTEIIEHHO IIEPEXOUT B HOOChepy —
cocmosHue 6uocepst, npu KOMOPOM OnpedessUUMU GAKmopamu cmaHo-
samcs ymcmeenHasa desmenvHocms U mpyo uesosexa.

WTaK, 6rocdepa ABNAETCA HANBLICLLIEN N CROXKHENLIEN
610n0rMYecKkor CUCTEMON 3eMnn.

Kakue ¢pyHKUMIN }K1BOTO BewlecTBa 06ycnoBnmBaloT X 3HavyeHve?
/Kusoe BeniecTBo (0M0TA) — BCA COBOKYNHOCMb HUBLLX OP2AHU3MO8 HA
naaneme. Ha ero gomaro npuxozurcst Bcero 0,01% ot maccs! Beeit 6uoche-
peI (97 % — pacrenus u 3 % — KUBOTHBIE W JPYyTUe OPraHu3MbI), OJHAKO
MMEHHO C HHM CBSI3aHBI Ba)KHENIIIMe IIPOIeCChI, IMPOMCXOZSIINNEe BO BCEX
obomoukax 3emau. «MoxHO 6e3 npeysenuveHus ymeepricdamv, ¥mo co-
cmosHUe NAAHeMmbL, Guoc@epvl UesUKoMm Haxodumcesa nod 8LUAHUEM HUSHU

u onpedensemcsa HusvlMU opzarHudmamu», — nucaa B. V. BepHaickuii.
KakoBbl ke QYyHKIUU KUBOTO BeliecTBa?
* TI'a3osasa — BiIUAHNE XKUBBIX OpraHm3MOB Ha rasoBbII COCTaB

atmocdepsl (Hampumep, obpasoBamme Kucjaopoga Ipu (oTocuHTEse,

BBIJIeJIEHUN YIJIEKHCJIOTO rasa MpU JbIXaHWU.

+ KoHnyenmpayuonHas — TOTJIOIIEHNWE KUBBIMU OPTaHU3MaMH OIIpe-
IeJEHHBIX XWMHUYECKUX 9SJIEeMEHTOB M HUX HAaKOILIeHHe (HAIpuMmep,
HAKOILIIEHNE MOJIIIOCKAMK B PAKOBHUHAX KAJBIWA, JUATOMOBBIMHU BO-
JIOPOCISAMU, XBOIAMU, 3JaKaMU — COeIMHEHUH KPEMHWSI, MOPCKUMU
BOJIOPOCTSAMHU — Homa).

+  OKucaumenbHO-60CCMAHOBUMENbHAA — JKUBbIE OPTAHUZMBI OKUCIAIOT
¥ BOCCTAHABJIMBAIOT OIIPeNeJIEHHbIE coeluHEeHUs (Hampumep, Kejaeso-,
cepobaKTepuy IIpeBpaIllalOT COeANHEHUS Kejiesa U Cephl).

+  Buoxumuuweckas — CUHTEe3 W pacliielljieHne 6eJK0B, JUIHUI0B, YIJeBO-
OB, HYKJENHOBBLIX KIHCJIOT, KOTOPLIX B IIPUPOJE A0 IIOSABJIEHUS MKUBOT'O
He OBLIO.

JKuBoe BelecTBO Ha 3eMJIe paclupezeseHo HepaBHoMepHo. Hauboibimee
CKOILJIeHNMe OPraHM3MOB HaOJoJaeTcd Ha I'paHUIle TPEX 000JI0YeK: aTMO-,
rUAPO- U IuTOochepsI (B TPOIMYECKHUX JIecaX U TPOINUYECKOl uTopanu). Ha
cyllle pasHoOOpasue JKU3HU BbIIIe, YeM B BOJE M3-3a PA3HOOOPA3HBIX YCJIO-

§ 59. bnocdepa Kak LenocTHasa cuctema
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BUU cpenbl oOuTaHusa M 00sbIell 9)(HEeKTUBHOCTH MCIIOJHL30BAHUA COJTHEY-
HOIl sHepruu Ha cyire, uto cocrasisger 0,1 % . B MupoBoMm oKeaHe JKU3Hb
nMeeT GOJIBIIYIO OoMAacey, HO pasHooOpasue ero MeHbIIle U3-3a CTa0UJIbHO-
CTU YCJIOBUH BOAHOU cpexbl m MeHbInero KIIJl ucmoab3oBaHMA COJTHEUHOI
suepruu B Oxeane (0,04 %).

CnepoBatesibHO, MMEHHO »KMBOE BELLECTBO OXBaTbiBAEeT M MepecTpavBaeTt
npoueccbl B buocdepe n ABNAETCA CaMO MOLLHOW FreosIorMyeckon cuom,
KOTOpaa pacTéT C TeueHnem BpPEMEHMN.

Kak npouncxoaunt 6uonoruyecknii KpyroBopot sHeprum B 6uocdepe?

Buosnoruueckunii KpyroBopoT BeUIECTB — 9mMO nepemeuleHue, pacnpeoe-
JeHue U KOHUEHMPAuUs XUMUYeCKUX 3JeMeHmos8 U geujecme 8 6uocgepe,
npoucxodauiue ¢ NOMOULbI0 HUBLLX OpPeAHU3MO8. Buosornueckuii Kpyro-
BOPOT BEIIECTB B IIPUPOLE, B OTJINUYNE OT Te0JIOIMYECKOT0, SABJISAETCA ObI-
CTPBIM U Pa30MKHYTHIM (UYacTh 3JIEMEHTOB OTKJIAALIBAETCA B BHUIE IIOPOJ
OPraHMYECKOTO IPOUCXOKAeHUA). [Ipu yuacTum MUKPOOPTaHU3MOB, pacCTe-
HUIi, "KUBOTHBIX, I'PUOOB 1 YeJIOBEKa
KPYTOBOPOT BEIECTB OCYIIECTBIIAET-
cs depes Bo3ayX (~ 98%) m uepes S TRR)
Boxy (= 2%). B obmem Ouonozuue- |- X Fgﬂlexa_ims
CKUil Kpyzo80pom eeuiecms 6 Ouoc- ¢ . h ;"b;cr
depe, Kax u 8 aKocucmemax, umeem it
UUKJLUYECKULL xapaKkmep.

Hrine mabiromaroTesa HaPYIIeHU
KPyroBOopoTa BelllecTB B Ouocdepe,
Oasamca MeXIy OMOJOTMYECKUM WU
e0JIOTHUECK M KDPYTOBOPOTAMH, Mn. 165. KpyrosopoTt CO, B buocdepe
TVIAaBHBIMHY IIPUYMHAMUN KOTOPBIX ABJIAKTCA NCKYCCTBEHHOE YCKOPEHNE BbI-
BETPUBAHUSA TOPOJ U YCKOPEHHBIE TEMIIBI THOEM 6MOTHI, a TaKKe CO3aHme
YeJ0BEKOM BEIIeCTB, KOTOPhIE B JaJibHEHIIIeM He MOTYT OBITh MCIIOJIbh30Ba-
HBI opraguamMamu. Cpeau BasKHEHIINX ITUKJIOB BbIZeJINM Kpyroropor H,O,
CO., kucsopona, azora u ¢ochopa (ur. 165).

Buomornueckoe mpeoOpasoBaHue JHEPTUU — IMO nNpeobpasosanue
CONIHEeYHOIl dHepzuu 8 Ouocgepe, npoucxodaujiue ¢ NOMOULLI0 HUBLLX Opza-
Husmos. Buocdepa GONBINYI0 YACTh SHEPTUU IIOJYyUAET B BUAE JYUUCTOMN
sHepruu CosHIIA, ¥ He3HAUMUTENbHAS OOJIA SBJISETCA TEILIOBOM sHeprueit
mporieccoB B 3emMHOIT Kope. Jlums 0,1% conHeuHO# 9Hepruu, momajaio-
meil Ha 3eMJII0, yJIaBJINBAaeTCA MPOAYIIEHTaMHU, UCIOJIb3yeTCA B IIPOIiecce
(oTocuHTe3a M 3amacaeTcd B BHUAE XMMHUUECKON 9HepPruud yriieBOAOB. ITa
CBA3aHHAA DHEPTHUA Aajiee MCIOJIb3yeTcA KOHCYMEHTAMHU U PeNyIleHTaMu B
nendx InMUuTaHud, U 3a €€ cuUeT JKUBOEe BEIIIeCTBO BBIIIOJHAET BHYTPEHHIOIO
paboTy — KOHIIEHTPUPYET, TPaHCHOPMHUPYET, aKKYMYJIUPYET U ITepepacipe-
IeJisgeT XUMUUYEeCKHe 9JIeMeHTHI B 3eMHOI Kope. B mpoliecce aTux mpeodpa-
30BaHUI YaCTh 9HEPTUH TepsAeTcs B BUAE TeIa, I03TOMY npeodpas308aHue
aHepzuu 8 OGuocepe umeem JAUHEUHBLI xapakKmep.

WTak, buocdepa — 310 Gronormyeckaa cUcTeMa, NOMMOLLAOLLAA SHEPTUIO
KOCMOCa W HanpaBfsAilowas eé Ha BHYTPEHHIO paboTy,
KoTopasa obecrneynBaeT CyLLeCTBOBaHWE U Pa3BUTUE MPUPOAbI 3emin.

KuCnblin ra3 B aTmocoep




‘Q, [EATEJIbHOCTb 3HaueHme XNBoro Mpumepbi

3agaHve Ha npyuMeHeHne 3HaHUI BellecTBa opraHusmoB
TIpuBenUTe NPUMEDHI OPraHW3MOB, |OOPA30BaHME 0CafouHbIX
nopo,
YYacTBYIOIIIUX B IIpeoOpasoBaHum 000- poa
O6pa3oBaHie NONe3HbIX
Jouek 3eMJM W JOKaKWUTe IIJaHeTap-
MncKonaemblxX
HYIO POJIb KUBOI'O BelllecTBa. Pa3pyLIeHIe ropHIX
buonorna + Xumua nopoa

A3B0T BXOJUT B COCTAB aMUHOKMCJIOT, |OOpasoBaHe nousbl
0eJIKOB, HYKJEHMHOBBIX KucaoT, AT®d u |ObpasosaHue Kucnopoaa
IPYTUX COeIWHEHUI 1 BMECTe C TeM fAB- |/1030Ha
nfercss Hambosee JIUMUTHUPYIONAM u3 |BIUAHNE Ha KOHUEHTpa-

BCEX OMOTEHHBIX 9JIEMEHTOB. Paccmo- [H10a30Ta
BnuaHue Ha KOHUeHTpa-
ATMOCPEpHbIii a30T umio CO,
- $|| N, .. % 3abonaunsaHue
4 %,
RSY G
Q )/ &, %?9 | TPpUTe MLIICTPALIO, OIpPeae/InTe
§ ~ CyTh IIPOILECCOB, COCTABJIAIOIINX

Q.

Hutpatbl

_39,_94’9”&%%?-,63}‘1%?!‘"4'. OCHOBY KpPyroBOpOTa as3oTa B OHO-
NO; Hy<nenHoBble KUCHOThI, benkia

2 cepe. IloarorosbTe IpPE3eHTAIINIO
«Kpyrosopor azora B 6Ouochepe u
ero oco0eHHOCTH». KaKOBBI XUMU-
yecKue cBolicTBa asora?

4 ﬁ! OTHOLUEHUE
\«L‘g Buonorus + Hayka

B. . Bepuanckuii oueHb MHOTO CAEJIAJ OJIs
BO3po:kIeHUA YKpauHbl. OH OLLI HepPBBIM IIpe-
sumeHTOM AKageMuu HayK, ero MMeHeM HasBa-
au HanuomanbHyo 0ubanoTeky YKpaumHbl. 1o
MHEHHUIO YYE€HOro, Hem30eKHBIM, eIUHCTBEHHO
MIPABUJIBHBIM ABJIAETCS IMOAXO0M K Ouochepe Kak
K IIeJIOCTHOH TJ100a/IbHOM 3KOCHUCTEME, eIUHOMY
JKuBOMY opranmuamy. Takoe moHnMaHTe 6umocdepbl 0COOEHHO BAXKHO TEIepb,
KOoTa BAMAHINE YesioBeKa Ha IMIPUPOAY MAOCTHUTJIO HeOBIBAJNBLIX M YIPOKAIO-
mux maciiraboB. CresaiiTe BHIBOA O 3HAUEHUM HPUPOAHBIX T'PYIIHUPOBOK
IS COXpPaHeHUs paBHOBecHUs B Guochepe M pasBUTHUS HOOChEDHI.

\ PE3YJIbTAT

§ 59. bnocdepa Kak LenocTHasa cuctema

OueHkKa 3agaHuA ANA CaMOKOHTpona

1. Yto TaKkoe 6rocdepa? 2. Kto aBnAetca aBTOpom yueHns o bruocdepe? 3. Yto Takoe
1-6 | xuBoe BewecTBO? 4. Ha3oBnTe GyHKLMN XKMBOTO BeLlecTBa. 5. Yto Takoe 6uonoru-
yecKkuii KpyroBopoT? 6. KakoB xapakTep npeobpa3oBaHuii sHeprumv B buocdepe?

7. KakoBbl 0co6eHHOCTM Brocdepbi? 8. KakoBo 3HaueHue XnBoro BellecTtsa? 9. Kak
7-9 | nponcxogaT GMONOTMYECKUiA KPYroBOPOT BELLECTB W MpPEeBpalLeHNe SHEPTrUX B
6uocoepe?

10-12 | 10. B uém cyTb NnaHeTapHOWM PO >KUBOTO BellecTa? 253
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buocepepa u yenoeek, a He Yenoesek u 6uocgepa.
H. Tumogpees-Pecosckuli

§ 60. BUOCHOEPA N EE COXPAHEHUE

OCHOBHbIE MOHATUA N K/loYeBble TePMUHDI: JKoJoruyeckue npobdnemsi.
JKonorunyeckmne Katactpodbl. JKONOrmyYecKmin Kpusunc.

BcnomHute! Y10 Takoe 6uocdepa?

3 co6¢cTBEHHOro onbiTa

BoJBIIMHCTBO 3KOJIOTUYECKUX 3aKOHOMEDHO-
cTeit ymaumo 0006mua B 1974 1. aMepuKaHCKUIN 5KOJIOT
B. Kommowuep (1917 -2012). «Ecau mbL XOmum 8blH UMb,
mo OOJNJHCHbL NOHAMb NPUYUHbLL NPUbIUNCAlouelics Ka-
macmpoguvly, — TOBOPUJ YUEHBIH. SaKOHBI 3KOJIOTUU ?’
OH cOPMYJIMPOBAT B BHUIe UeTHIPEX adopu3mon: 1) Bcé I,\
CBA3aHO CO BceM; 2) BCE MOKHO KyJa-TO [IeBaThCH; i
3) mpupoza «3HaeT» Jiyullle; 4) HUYTO He HaETCSA TAapOM. ﬁ
IIpuBenuTe mpuMephl 13 IIOBCEJHEBHOU KU3HU, UJIJIIO- f

CTpUPYIOIINe Ka)KIblil u3 3aKoHOB B. Kommonepa.

COAEPXXAHUE

Kak BnusieT yenoBek Ha coBpemeHHYylo 6nocdepy?

Ha nporssxenuu Bceil cBoell MCTOPUU YeJI0BEUECTBO IIOCTEIEHHO YCUJIU-
BaJIO BAUSHNE HA IPUPOLY, BCE OOJIbIIe HAPYIIasd 9KO0JOTMUYECKOe PaBHOBE-
cre U co3JaBas 9KOJIOTUUECKUe IPOOIEeMBI.

IKOJOTUUECKUe MTPOOIEeMBI — 9Mo MmaKue UsMeHeHUs COCMOAHUSL OKPY-
Jcarouwell cpedovl, Komopuvie mozym yxydwums (Npamo UiU KOCEeHHO) Npu-
podnble ycaosus. OHU MOTYT MMETH CTATYC MECTHBIX MU PETrMOHATBHBIX
SKOJIOTMUECKUX TIp0o0JeM, HO HEKOTOPHIe OKAa3hIBAIOT BJIMWSIHNE HAa BCIO
6uochepy 3eMau M YrpoKAIOT UYeJOoBeuecTBY. B HacTosiiee BpeMmsa yué-
HBIE-9KOJIOTH BBIZEISAIOT TaKue BasKHeHIue riodajbHble IPOOJEeMbI, KaK:
1) 3azpasnenue cpedv. (OTXOZAMU IIPOM3BOJACTBA, He(BTEIPOAYKTAMU,
ATOXMMUKATAMYU, MHUHEPAJbHBIMH YIOOPEHUAMMU, CUHTETUUYECKUMHU Ma-
TepuajaMu U T. 1I.); 2) nomenaenue Kaumama; 3) Kuciomubie 0cadxKu;
4) paspywerue 030H06020 Cn0A; 5) ONYycmMvblHUEAHUE MePPUMOPULL;
6) ymenvwenue 6uLopa3noobpasus.

CurnajaMu HebJaromoyumnsd 01ocepsl U HepasyMHON XO03ANCTBeHHOMR
IeATeJTbHOCTH UeJOBeKa CeroqHs BCE uallle CTAHOBATCS SKOJIOTHUYECKUE Ka-
TacTpodbl. JKOIOTUUECKNE KATACTPO(BI — Ovicmpvle U ONACHbLE U3MeHe-
HUS NPUPOOHbLLX YCJOBULL, NPU KOMOPbLX COCMOSHUE OKpYXHaruieill cpedvl
CKa4K000pA3HO U3MeHAemC s 8 HebazonpuamHuy cmopory. IleuanbHBIMU
npuMepaMu TaKuX COObITHI ObLIM BxomajabchbKas aBapus HA XUMHUYECKOM
saBoze B Uunuu (1984), YUepHoObLibcKass aBapus B YKpaune (1986), aBa-
pusa Ha aTOMHOM ajieKkTpocTraHmuu «Pykycuma-1» B Amorunm (2011). K co-
JKaJIeHUI0, YMCJI0 M YacTOTa KPYIHBIX SKOJOTHMUYECKUX KaTacTpod B Mupe
pactyT: 3a gecaruiaerue ¢ 1960 mo 1970 rr. ux cayumiaoch 14, a 3a gecATH-
aerue ¢ 1980 mo 1990 rr. saperucrpupoBauo y:xe 70.

B xonme XX B. 4eI0BEUECTBO CTAJIO0 YYBCTBOBATH IPUOIMIKEHME IJIO-
0aJIbHOTO 9KOJOTUYECKOT0 KPU3NCa, KOTOPHI, B OTJINUNE OT NIPEeABIAYIIINX



Kpu3unucoB, OXBaTUJI BCIO IIJIaAHETY U O6yc.TIOBJIeH TeXHOT€HHBIMU IIPUYMNHA-
MH. JKOJOTUYECKUIl KPU3KUC — 21Y00KO0e HAPpYUleHUue ecmecmeenH0z0 KO-
J02U1eCK020 PABHOBECUS U HANPANCEHHOE COCMOAHUE 83AUMOOMHOULEHUIL
mexncdy venogexom u npupodoii. K paspuTuio riob6ajbHOTO COBPEMEHHOTO
SKOJIOTUUECKOTO Kpu3uca IpuBeau gBa (harrtopa — demozpaguieckuil u
nPoMbLULLEHHO-IHepzemuieckuli. YucIeHHOCTh HaceJeHUs 3eMJU PACTET
(1830 r. — 1 mapxa, 1994 r. — 5,5 mapa, a k¥ 1 ampena 2017 r. gocturaa
7,5 MJIpa), PesKo yBeJIMUYMBAETCS POCT IIPOMBIIILIEHHOIO IIPOM3BOJCTBA,
MIPOu3BOACTBA sHepruu. HO ecTh M [Opyrue CepbesHble MPUUUHBI YIUIY-
OJIeHUsI SKOJIOIMYECKOTr0 KPHU3KCA: YIAAOK IYXOBHOCTU, HU3KHUM YPOBEHb
9KOJIOTUYECKOI KYJbTYPhI U BKOJOTUUECKOTO 00pa3oBaHMA.

Yesi0BEeK OJYKEH MOHATH CBOU OIMMOKK B OTHOIIEHUSX C OKPYJKaloIiei
cpeoll M HAIPaBUTh CUJIbl HA CMEHY OTHOIIEHUS K NIPUPOJAE U yCTpPaHe-
HUe MMPUYUHEHHOro Bpema. MHaue SKOJOTMYECKUN KPHU3UC IIEPepacTeéT B
Heo0paTUMYIO SKOJIOIMYECKYI0 KaTacTpody Ha 3em.ie.

WTaK, aHTpornoreHHoe BO3aelicTBME Ha B1MoChepy HACTONBbKO YCUANNOCH,
YTO NOBMEKNO 33 CO6O0N FNOHBANBHBIN SKOMOFMYECKUIA KPU3UC.

KakoBbl 0CHOBHble HanpaBJieHusi oxpaHbl 6uocdepbi?

YemoBex m Omochepa HeOTAeINMBLI APYr OT Apyra. Buocdepa obGecre-
YHBAeT YeJIOBeKa HeOoOXOAUMBIMHU I KU3HM BeIl[eCTBAMU U dHeprueii.
YesoBek 3aboTuTrcA 0 Omocdepe: MPOABIIAET 3a00Ty 00 €€ KUTeJasIX, 0Xpa-
HAeT cpeny ux oburamms. CeromgHs BOIPOCHI OXPaHbl 6mochepsl BOJIHYIOT
Bcex Jiofieil Ha 3eMJe, MTOCKONbKY KasKIbIH U3 HAC OIIYIaeT IMOCTeCTBUA
AHTPOMIOTEHHON Herpaganuy MIPUPOIbI.

OnHUM U3 HaNPaBJIEHUH 0XPaHbI OuochepHl ABIAETCA COXPAHeHue ouo-
pa3noobpas3usa. YuéHble 00HADY)KUBAIOT BUIbI U I'DYNINPOBKU OPraHU3-
MOB, KOTOPBIM YTpPOKaeT OMacHOCTb, BBISACHSIOT, CKOJbKO MX OCTAJOCH B
IpUpoJe U THAe, paspabaThHIBAIOT Mephl IO OXPaHe OKpYysKaioIeil cpembl.
IlepeueHb BUIOB OPraHM3MOB, KOTOPbIe HYKIAIOTCA B OXPaHe, MPUBOLAT
B Kpacueix kuurax. Ilepeyro Mexagynaponuyo KpacHyo KHUTrYy u3maiud B
1966 r. B Ykpausne B 2009 r. BHIILIO yKe TpeThe udnanue KpacHoit kHuru
YKpauHsl, B KOTOPYIO 3aHeceHbI 542 Buja KMBOTHBHIX, 826 BUIOB pacre-
HUM u rpuboB. /g oxXpaHBI IPYINIUPOBOK yYKPaWHCKMUE O0TAHUKU IEPBHI-
MU B MUpPe TPEeIJIOKUIN CO3haTh 3esiéHble KHuru. B 1987 r. moaBmiach
3eeHaa KHHUra YKpauHbI, B KOTOPYIO ObLIM 3aHeceHbl 127 pegKux MU HC-
YesamIluX IPYIINPOBOK. BOJbIlle BCero cpeau HUX JIECHBIX (HAIIpuUmep,
esnoBble Jieca ITosechs), BOAHBIX (Hampumep, (I)OpMauna KYBIIUHKK 6enon)
U CTeHHBLIX (Hampumep, (oOpMaIUU KOBBLIA
YKPamHCKOTO) 1eH030B (u.. 166).

BaskubIil mar Ha OyTH 3aIlUTBI U COXpa-
HeHUsA Ouocheprl — gvidenenue u pagumue
npupoono-3anoeednvix meppumopuii. 31O
co3laHNe 3al0BEeIHUKOB, 3aKAa3HUKOB, HAI[U-
OHAJbHBIX IAPKOB, MAMSATHUKOB IIPUPOIBI,
IEeHIPOIapKOB, 300IapKOB, OOTaHUYECKUX
cagoB u Ap. (un. 167). IlpupoxmHo-3amoBe-
HBIMY TEPPUTOPUAMU MEKIYHAPOTHOTO 3HA-

Wn. 166. JlecHble rpynnnpoBKu
COCHOBbIX »KeNITOPOAOCAEHAPO-

HOBbIX N1eCOB 13 3eNEHON KHUTYU
YeHUsA, B KOTOPBLIX OXPAHAIOTCA BCE CJIOU YKpauHbl

§ 60. bnocdepa n eé coxpaHeHue
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O0uocgepnl, ABIAIOTCA OMOc(epHBbIe 3aIlo-
BemfHUKU. B YKpauHe meicTByOT «AcKa-
Hua-Hosa» (usn. 168), YepHOMOpPCKUIi,
Kapnarckwuii, [ymaiickuii u YepHOOBLIB-
CKUil pamumalMoOHHO-9KOJOormueckuii. B
Yikpamae B 2004 r. mpuaar 3akoum «O
CO3IaHUM 9SKOJOTHMUECKON ceTwm YKpau-
HBI», COTJIACHO KOTOpOMYy Oblja Havara Wn. 167. HaunoHanbHbIN Napk
paboTa IO CO3TAaHUIO €IUHON TEePPUTOPUU «CunHesunp» B Kapnartax

¢ yYacTKaMu 3allOBeJHOM M MaJIOU3MeHEH-
HOWl IIPUPOABLI, HA3BIBAEMOU JKOI02UYe-
ckou cembvro. llporpammoii miaaHmpyercs
cosmanre 29 HAIMOHAJBHBIX IPUPOIHBIX
mapKoB u 7 O0uocepHBIX 3allOBEIHUKOB,
cpenu KOTOPBIX KpymnHeinmumu oyayt Cu-
BallicKuii, Boibimoe ¢uiamrodopHoe IoJe
3epHoBa, HwuxHegHenposckuii, Ilosec-
cKuit, VKpamHCKHH mecocremmoit. ILmo- VI 168. BrocdepHbiit sanosepHuk
maznb 11 cymecTBYIOMNX 3aI0BeTHIKOB U «AckanmA-HoBa» B XepcoHckoit
MapKoB OyZeT yBeauueHa. o6nact

KakoBa ke poJib 3alIOBEIHBLIX TEPPUTOPHUI B COXpaHeHWU OMOJIOoTHYe-
CKOro pasHooOpasua? 9To Impexxkae Bcero: 1) coxpamenue remodoHga pac-
THUTEJBLHOI0 U JKHUBOTHOrO Mupa; 2) obecieueHre OOIIEero SKOJIOIMUYEeCKOro
paBHOBeCHSA M BOCCTAHOBJIEHNE OMOJIOTMUYECKOTO KPYTOBOPOTa BEIIECTB B
MIPUPOIHOI cpefe; 3) IpoBeIeHne HAYUYHBIX MCCIeOBAHUM, OCYIIEeCTBICHNIE
SKOJIOTUYECKOTO MOHUTOPUHTA, IMPOTHO3MPOBAaHUWE M3MEHEHUI OKpPY Kaio-
el cpeabl M pa3pabOTKa HayYHBIX PeKOMEHAAIMil 1o oxpaHe Omocheps;
4) coxpaHeHMe TUIUYHLIX U YHUKAJIBHBIX IPUPOAHBIX KOMILIEKCOB, GMO-
pasHOoOOpasusa JaHAIIa(TOB U «HEKUBOUW MPUPOIHI».

Jdxonozuieckoe 06pa3oéanue B 00JIACTH OKPYIKAIOIEH Cpembl paccMa-
TpuUBaeTCA HbIHE IeJarornyecKoil OOINeCTBEHHOCTHI0 KaK HeIpepPhIBHBII
IIPOIlecC, OXBATHIBAIOIIIMII BCe BO3PaCTHBLIE, COIIMAaJbHBIE W IIpPodheccuo-
HaJbHBIE TPYHIbI HacejdeHus. ONHAKO €€ IeHTPAJbHBIM 3BEHOM SABJSAETCS
IIIK0JIa, TaK KaK UMEHHO B ITKOJIbHBIE TOAbl (DOPMUPOBAHME JUUHOCTH IIPO-
HCXOAUT HamboJjiee NHTEHCHUBHO.

YuéHble HETPEPHIBHO UIIYT HOBble NYmMu coxpaHeHus 6mocdepsi. B mo-
cleJHUE NeCATUJIETHS PA3BUBAIOTCA TaKUe HAIlpPaBJIeHUA, KaK IJIUTEIbHOe
coxpaHeHHe reHeTUYeCKOUW mHpopMaruu B opMe KPHOOAHKOB — IIyOOKO
3aMOPOKEHHBIX KJIETOK, (hJopMUPOBaHUE CEMEHHBLIX 0OaHKOB, BO3BpaIlleHUe
BUAOB K MECTaM MX IPeABLIAYIIero HPOKUBAHUA U IP.

MTaK, OCHOBHbIMI HanpaB/ieHMAMM OXpaHbl 6uochepbl ABNAOTCA
COXpaHeHne 6uopasHo06pa3ns, BblAeNIEHNE 1 pa3BUTHE
NPVPOAHO-3aNoBeHbIX TEPPUTOPUIA, SKONOTMYECKoe obpa3oBaHue u ap.

; , DEATEJIbHOCTb
W' 3agaHune Ha npyMeHeHne 3HaHUI

Kaaccudumupyiite n sanuiure B TabJNIy IPUBEIEHHBIE 3arPA3HUTE-
au: 1) BUY; 2) yrapHBI# ra3 OoT HEIOJHOTO CTOPaHUsA; 3) 9JIeKTPOMAarHuT-



HbIe MHOJIA BBICOKOBOJIBTHBIX JUHUM ajieKTpolepenaun; 4) MCKyCCTBEHHbBIE
M30TOILI IIe3UsI, CTPOHIMUA; D) TEIJIble BOABLI 9JEKTPOCTaHIuii; 6) mrym
TpaHcmopTa; 7) okcumbl asora TOC, TOIIl, MeTamrypruyecKux 3aBOIOB;
8) KagMuii B 30Jie OT CXKUTAaHWA Mycopa Ha CBaJKax; 9) mecTUIHIHI;
10) cTeksi0, TOJWATUJIEHOBLIE MAKETHI, ILJIACTMACCOBBIE OYTBHIIKH;
11) crounble BOABLI cCaxXapHOTO 3aBOja, MsCOKoMOmHAaTa; 12) coelmHeHUs
XJiopa — BBIOPOCHI IIeMEeHTHOTO 3aBojga. OIeHnTe aHTPONMUUYECKOe BIUSHUIE
Ha IIPpUPOOHBIE 9KOCHUCTEMBI CBO€l MECTHOCTH.

Xumnueckue| buonornueckune | Pusnueckue | MexaHuueckme Tepmvmecmne PagunauunoHHble

Buonorua + MNpakTuka

ITomomb OKpysKaloIIell cpeae, NN «3eJEHAA JKU3Hb», — 9TO OUEHb IIPO-
cto. Ecii KasKIbIi 13 HAC YIEJUT XOTh HEMHOIO BHUMAHUSA 3TOMY BOIIPOCY,
TO U3MeHeHusA OyAyT 3HauuTeJ bHbIMI. O0OCHYITE HECATHh HMPEAI0KEeHHBIX
COBETOB O IIOMOIITX IIO CIIACEHUIO ;KU3HU Ha 3eMJie.

CoBet O60cHOBaHue

1. Coptupyn mycop
2. CTapaiica He Ncnonb30oBaTb NONSTUIIEHOBbIE MAKeTbl
3. MNMokynan skooaexay 13 X0MKa, bHa, WENKa 1 T. 4.
4. Vicnonb3yii sHeprocbeperatoLye namrbl
5. BbipalmBaii KOMHaTHble pacTeHuA
6. icnonb3yii CNMYKN BMECTO 3aXKMNranokK
7. OTaaBalt Bewy Ha nepepaboTky
8. CaaBan makynatypy
9. DKOHOMb BOAY
10. Xogun newkom
A ﬂ OTHOLWIEHUE
\«*’g MpoekT Ha Temy:
«BbIABNEHUE YPOBHA AHTPOMNMONEHHOIO BO3AENCTBUA B DKOCUCTEMAX»
Biusnume uesoBeKa KakK 9KOJOTHUECKOTO (pakToOpa Upe3BHIUANHO CHUJIb-
HO U pasHocTopoHHe. Hu omHa sKocucTeMa Ha IjIaHeTe He M30erxajia 3TOTo
Bo3aelicTBUA. IIoATOTOBBTE IIPOEKT, B KOTOPOM OIIPEAEJUTE MO3UTUBHOE U
HeraTUBHOE BJIMAHUE UYeJOBEKA HA YKOCUCTEMBI BaIlllell MECTHOCTHU.

\ PE3YJIbTAT

OueHka 3apaHuA ANA CaMOKOHTponsA

1. YTo Takoe 3Konormyecknin Kpmsmc? 2. Yto Takoe akonormyeckume npobnembi?
3. HazoBute yeTbipe rnobanbHble 3Konormyeckme npobnembl 6rocdepsl. 4. Yro Ta-
Koe KpacHas kHura? 5. Yto Takoe 3enéHas kHura? 6. HasoBute Kateropum 3anoseg-
HbIX TePPUTOPUIA.

7. KakoBO BnvsiHMe yenoBeka Ha CoBpeMeHHylo 6uocdepy? 8. KakoBbl OCHOBHble
7-9 | HanpaBneHuAa oxpaHbl 6rocdepbl? 9. KakoBa ponb 3anoBefHbIX TePPUTOPUIN B CO-
XpaHeHUn 6rnopasHoobpasna, paBHoBecuA B 6nocdepe?

10-12 10. anIMEHVITe 3HaHMA OnAa onpeneneHna npasun CBOEro nosefeHnA B COBpeEMeEH-

HbIX YCJTOBUAX OKPY»aloLLein cpefpl.

§ 60. bnocdepa n eé coxpaHeHue
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0606wweHne Tembl 8. CBEPXOPTAHU3MEHHDIE
BUONTOIMMYECKUE CUCTEMbI

HanmopranusMmeHHBIE

OMOJIOTMUYECKME CHCTeMBI — 3mo epynnuposrku

HCUBLLX OP2AHU3IMO8, B3AUMOCBA3AHHbBLE MexcdYy co00ill U ¢ oKpyxscarueil

cpedoil. ITO TMONMYNAIUN,

BUIbBI, S9KOCHCTEeMEI U Omocdepa.

Ta6nuua 17. CBEPXOPTAHU3MEHHbBIE BUOJTOTMYECKUE CUCTEMbI

HasBaHune

JKonorn4yeckas XapaKTepucTkKa cmcrembl

Monynayus - CoBOKYNHOCMb
ocobeli suda, 0s1umesibHoe 8pe-
M3 NpoXUBaroujux 8 onpedeséH-
HoU 4Yacmu apeana 4acmuyHo
WU NOSIHOCMbIO U30/IUPOBAHHO
om dpyaux nonynayut

OCHOBHbIMW MOKA3aTeNAMU, XapaKTepusylowmmmn nonyns-
UMK, ABNAIOTCA: YUC/IEHHOCMb, NJIOMHOCMb, 6UOMACCA, POX-
daeMocme, cMepmHocme 1 npupocm. MonynALnAM NpUCyLm
nosoeas, 803pdcMHAs, NPOCMPAHCMBEHHAs, 8UO0BAs, SMOJIo-
2uyeckas cmpykmypol

Bud - cosokynHocmb ocobed,
XApakmepu3syrwuxca Hacsaeo-
CMBeHHbIM CX00CM8OM Npu-
3HAKO8; OHU CBOBOOHO CKpewju-
eailomcsa u 0alom niao0osumoe
nomomcmao, npucnocobseHel
K onpedenéHHbIM  yC/108UAM
JKU3HU U 3aHUMaiom 8 npupooe
onpedesnéHHbIU apearn

Kaxgbli BU, pacnpoCcTpaHEHHbIN B onpefenéHHoM apearne,
3aHMMaeT B GuoreoueHo3e onpeaenéHHyI0 3Ko102uYecKyro
Huwy, 3acenseT onpeaenéHHy YacTb MPOCTPAHCTBa, KOTO-
pas Ha3blBaeTCcA mecmoobumaHuem 8udd, N MOXET Cylle-
CTBOBaTb TONIbKO 6narofaps CBA3AM C ApYrMW BUAAMNA

JKocucmema — cO80KyNnHOCMb
Op2dHU3MO8 pda3HbIX 8U008 U
Cpedbl Ux 0bumadus, CeA3aH-
Hblx 06MeHOM seujecms, SHep-
2uU U UHgopmayuu

B nio6oi s3KocncTeMe BbIAENAIOT ABE YacTy — abMoThyecKyio
1 6rnoTryeckyto. HeobxoarMbIMM YCIOBUAMMU CYLLLEECTBOBAHMSA
ABNSIOTCA Kpy2080pOM 8ewjecme vi npeepaujeHue sHepauu.
OCHOBHbIMM CBOWCTBaMY ABNAIOTCA OMKPbLIMOCMb, Camopezy-
J1A4US, YesocmHOCmMe, 3aMKHYmMocme, ycmoliyusocms

Buocepepa - ocobas obonouka
3emsiu, HacenéHHAs XusbiMu
op2aHu3Mamu

DneMeHTapHOW eAuHULEN ABNAITCA 3Kocucmembl, OCHOB-
HbIM YCJIOB/EM CYLLLEeCTBOBaHUSA 6rocdepbl — 6uosoauyeckuli
Kpyzosopom eewjecms, CyllecTByeT C MOMEHTa MoABJIEHNA
XUW3HU Ha 3emJle, NOCTeNeHHO NepexoanT B Hoocgepy.

HadopzaHusmeHHsle cucmemsl usyyaem Hayka SKOJI0MA, 8 komopoli 8vidensiom mpu
OCHOBHbIX HANPABIeHUs: 3K0102Uto 0cobeli, NONyIAYUOHHYIO SKOT02UI0 U 6U02e0UeH0102Ui0

OCHOBHbIE 3KONNOTMYECKME 3BAKOHOMEPHOCTHU

3aKoH MUPaAMUIbI YHEPTHii, MPABUJIO YKOJOTHYECKOH MUPaMHUIBI, 3a-
koH 10 % (3akom P. Jlungemana, 1942). C 00nHo020 mpoguueckozo yposus
aKon0zuteckoil nupamudv. nepexodum Ha Opyzoil eé yposeHv 8 cpedHeMm He
6onee 10 % snepzuu.

3akoH MUHMMYMa (3aKOH JUMUTUDPYIONIero dakropa, 3akon 0. JIubu-
xa, 1840). Haubonvwee aumumupyrouee deiicmeue Ha OP2AHU3M, NONY-
AAYUIO UAU ZDYNNUPOBKU OKA3bLEAION Me HUSHEHHO BaJXCHble (arKmopbl
8HeuwHell cpedvl, KOUYECMB0 (KOHUEHMPAYUSL) KOMOPuLX OAU3KA K MUHU-
MALOHOMY KPUMULECKOMY YPOBHIO.

3axon O0umorennoit murpamuu atomos (B. U. Bepuaackuiit). Muzpayus
XUMULECKUX 3]leMeHmMO06 HA 3eMHOl nogepxrocmu u 6 buocpepe 8 yenom
ocyuiecmenaemeca uau Nnpu HenocpedCmeeHHOM YLacmuu HUB020 6euie-
cmea (0uozenHas Muzpayus), uru npoucxodum 6 cpede, zeoxumuiecKue
ceoiicmea Komopoil 006Ycr06JieHbl HUBLLM 8eULeCTEOM.



CaMOKOHTPOJIb 3HAHUN

Tect-oueHnBaHne 8. CBEPXOPTAHU3MEHHbBIE BUOJTOTMYECKUE CUCTEMbI
1. Top pencTBmemM Kakoro U3 GakTopoB Yallie BCErO YMEHbLUAETCA YpOoXKaid KybTypPHbIX
pacTeHn B 10XHbIX 06nacTax YkpauHbl, rae npeobnanalot Hambonee nNNOAOPOAHbIE

nouBbl?
A Temnepatypa b cBer
B kucnopopg I anemeHTbl NUTaHNA

2. YmeHblUEHVEe pa3mMepPOB TeNa, TOHKME NOKPOBbI TENA, BEPTUKANIbHbIE MUTPaLIK, Cllabas
MUrMEeHTaLmMA Tena, reTepoTPodHbIN TUM NUTAHKA XapaKTePHbI ANA XKUTenen cpegsl.. .
A HazeMHO-BO34YyLIHOMN b BogHOM
B nouBeHHON I roctanbHoM

3. [pynna cBo6OAHO CKpeLumBatoLWMXCcA 0CObe OAHOrO BUAA, MPOXKMBAOWMX LJINTENb-
HOe BpemMA Ha TeppuTopumn apeana 1 OTHOCUTENbHO M30IMPOBAHHbIX OT APYrUX TaKNX

Xe rpynn.
A nonynauma b skotun B nopsug I supg
4, CTpyKTypa nonynsaumu, nposBnsiowancs 0COOEHHOCTAMM NOBEAEHUS.
A nonosas b Bo3pacTHan B npoctpaHctBeHHaa I atonornyeckas

5. CoBoOKynHOCTb 0cObeif, KOTOpble MMEIOT HAaCNefCTBEHHOE CXOACTBO MPK3HAKOB, CBO-
604HO CKpeLLMBAIOTCA 11 Jal0T MIOA0BUTOE NOTOMCTBO, NPVCNOCOBNEHbI K OnpesenéH-
HbIM YCJTOBUAM >KM3HW U 3aHVMAIOT B Npupope apearn.
A nonynauma b skotun B nopsung I supg
6. Hawubornbluee KONMYECTBO APYCOB PACTEHNI NMEETCA B TAKON SKOCUCTEME, KaK
A enosbiinec b cocHoBbi iec B wmpokonuctseHHbi iec T ropoackon napk
7. KoHcymeHTamu | nopagka asnsaoTtca

A éx, nacka b mypaBen, 6abka B 3asAu, nuena I nayk, komap
8. Tpubbl-canpoTpodbl ABAAITCA

A KoHcymeHTamu | nopAagka b koHcymeHTamu |l nopagka

B pepyueHTamu I' npopyueHTamu

9. Llenn nuTaHnsa 06bIYHO COCTOAT U3 5-6 3BEHBEB, MOCKOJbKY
A pecypcbl cpefibl OrpaHuyeHbl
b XULWHWKW HE MOTYT MNTATbCA XULWHUKaMN
B B UenAx nUTaHWA NPOUCXOAAT NOTEPU SHEPrnn
[ pepyueHTbl He yNpaBAATCA C GYHKLMAMM
10. bromacca Kaxgoro 13 cnegyowmx ypoBHen ymeHbluaeTca npumepHo B 10 pa3 noto-
My, UTO 4YaCTb SHepruu ...
A pacxopyetca Ha 06pa3oBaHMe HOBbIX PACTUTENbHBIX TKaHel
B pacxopyeTca Ha XW3Hb U paccemBaeTcA B BUAe TennoTbl
B BblaenAeTca 13 OpraHW3MOB BMECTe C NpoayKTamm obmeHa
I pacxopyeTca Ha pasMHOXeHne
11. TosBneHWe 1 pa3BrTMe PacTUTENbHBIX COOBLIECTB B MECTOOOMTAHUAX, TAE PacTUTENb-
HOCTM paHbLLe He 6bIN10, — 3TO
A nepBuYHble CyKLieccum b perpeccupyowne cykueccmm
B BTOpMYHbIE CyKLeccun I aHTponoreHHble cykueccmm
12. Y10 xapaKTepHO AJIA MCKYCCTBEHHBIX SKOCUCTEM?
A pa3sHbll BUAOBOW COCTaB B camoperynauua
B opHOTMNHOCTb BAOBOrO COCTaBa ' BbiCOKasA NPON3BOAUTENBHOCTb MHOTUX
BUOB
1/2|3|4|5|6|7|8|9/[10/[11]12

CaMOKOHTPOSIb 3HaHWIM
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Tema 9. BMONOIMNA KAK OCHOBA BUOTEXHONOT MU N MEANLINHDI

Tema 9. BUOJNIOrNA KAK OCHOBA BUOTEXHOJNIOMNU
N MEQULMHDI

...Tbl 8ce20a 8 omeeme 3a mex, K020 npupy4uJi.
A. 0e CeHm-3K3tonepu

§61. MOHATUE O CEJIEKUUN

OcHOBHbIe NOHATNA N KnioueBble TepmuHbl: CEJIEKLUA. OgomawHnBa-
Hue XNBOTHbIX. KynbTypHble pacTteHus. LleHTpbl NponcxoKaeHns Kysnb-
TYPHbIX pacTeHui.

BcnomHute! Y10 Takoe aonouma?

Mopymaiire!

st ogoMalIHuBaHus HEOOXOIUMO, UTO-
ObI TIOMEINEHHOEe B HEBOJIIO JKMBOTHOE IIPHUHECIIO
moroMcTBO. TOJIBKO TOTZAa MOYKHO 3aHATHLCA OTOO-
POM U, COXPaHAS 0COOM C IEHHBLIMHU [JIS YeJIOBEeKa
CBOIICTBAMH, UYepe3 MHOTO BEKOB IIOJYyUUTh YiKe
He MPOCTO HPUPYUYEHHOE, a HACTOAIlee AoMAalllHee
sKuBoTHOe. Kakas Hayka 3aHuMMaeTCd HU3yJeHHU-
€M BO3MOJKHOCTE! OJOMAIITHUBAHUSA JKUBOTHBIX U
BBeJleHNEeM B KYJbTYPYy pacTeHuii?

COAEPXXAHUE

Mouemy ceneKkuua asnaerca HayKkomn?

CEJIEKIIUS (ot nar. selectio — oT00p) — Hayka 0 co30aHUU HOBbLX U
YAYYULCHUL YKHCe CYULeCMEYULUX COPMO8 pacmeHuil, nopod HUBOMHbLX
U wmammos Mukpoopzarnudmos. HayuHble OCHOBBI CEIEKIIMU 3aJO0KEHBI
Y. HapsuuoMm B paborax «IIpoucxosxmenne BumoB» (1859) u «Mamenenue
MOMAIITHUX KUBOTHBIX U KYJIbTYPHBIX pacTeHuii» (1868), B KOTOpPHIX 060-
CHOBAHBI OCHOBBI CEJIEKITMOHHOTO CO3aHUa HOBLIX (DopM. BasKHBIM aTamom
TaJbHEHNIero pasBUTUS CeJEKIIMH CTaJI0 OTKPBLITHE 3aKOHOB HACJIEICTBEH-
HOCTM W WM3MEHUMBOCTU. BOJIBINON BKJAL B Pa3BUTHE CEJEKIIUM CleJal
H. BaBuioB, aBTOp 3aKOHa I'OMOJIOTMYECKUX DPAJOB U YYEHUA O IEHTPAX
IIPOMCXOMKAEHUA KYJbTYPHBIX pacTeHuil. BaKHyI0 pOJIb B CTAaHOBJIEHUU
CeJIEKIIUU CBHITpaNIu yKpamHCcKue cejieknuoHeps! JI. Cumupenko, B. Muuy-
puH, B. Pemecio, M. UBanoB, H. I'pummko u ap.

Ilouemy ceneKnua ABJIsAEeTCA HAYKOW? IIpedmem cenexyuu — U3ydeHUe
3aKOHOMEPHOCTEH (POPMUPOBAHUSA COPTOB PACTEHMIl, MOPOJ KUBOTHBIX U
IITAMMOB MHKPOOPTAaHU3MOB B CO3TAHHBIX UYEJIOBEKOM ycJioBuAX. Cesek-
uA MOJUYMHEHa TeM JKe 3aKOHAaM, UTO M 9BOJIOIUSA BUIOB B IPUPOAE, OI-
HAKO eCTeCTBEHHBIH OTOOD YACTUYHO 3aMeHEH MCKYCCTBEHHBIM. T'eopemu-
yeckas 0a3a CEJEKINMU — TeHEeTHWKA, SBOJIIOIMOHHOE yUeHWe U DKOJIOTUA.




K ocuoBHBIM Memodam cesleKyul OTHOCATCSI O0TOOp, TMOPUAN3AIINI, METOMbI
IIOJINILIONAN3aI 1 OKCIIEPUMEHTAJIBHOI'O MyTareHneasa. I/IHTeI‘paIII/Iﬂ CeJIeK-
AU ¢ MOJIEKYJIAPHOM OmoIorueii, IUTOJI0rell, KproOKuoJIoruei, oumoxumMmmei
OTKPBLIV HOBBIE IEPCIEKTUBHI Pa3BUTHUA. BCE MIUpe MCIOIB3YIOTCA BO3SMOMK-
HOCTH M METOJbI OMOTEeXHOJIOTHN, MOJIEKYJISPHON OMOJOrUN, TeHeTUYECKON
WH)KeHepUU, 3HAUNTEJIHLHO YCKOPAIIINX CeJIeKIIMOHHBIN IpoIece.

OcHOBHBIE pasiesbl COBPEMEHHOII CeJeKIMU — CeJIeKIIUS PacTeHUH,
CeJICKIIMs JKUBOTHBIX M CeJIEKIMA MHUKDPOOPraHma3MoB. VIX BBIZEISAIOT IIO
O0COOEHHOCTSAM CTPOEHUS U JKUSHENesATeNbHOCTH OPraHu3MOB, YUYaCTBYIO-
X B CEJIEKIMOHHOUN paboTe.

HocTu:KeHns CeJeKIUN IPUMEHSAIOTCA B PACTEHHEBOACTBE IJIA BhIpa-
IMUBAHUS KYJIbTYPHBIX PACTEHNI, B KMBOTHOBOACTBE — [JIS COAEPIKAHNS
JOMAIITHUX KUBOTHBIX, B OBITY — AJIA 9CTETHUUYECKOTO HACJAKAEHUA, II0JIO-
JKHUTEJIBbHBIX BMO]_II/Iﬁ OT JOMAITHUX XMBOTHBIX U JEKOPATUBHBIX paCTeHHﬁ,
B MeJUIIMHE — AJIA IOJYyUYeHUS JIEKAPCTB, B OMOTeXHOJJIOTUN — AJIA HCIIOJIb-
30BaHUS B MUIEBOI, JeTKOI, MUKPOOMOJIOTNUECKOIl, JepeBoo0padaThIBaIO-
el IPOMBIIIICHHOCTH U OP.

WUTak, cenekyma — ato HayKa, UMeloLWaAa CBOU MNMpeametr, 00DbEeKTbI U meToabl
WNCCNIe[OBaHMI, CBA3N C OPYrMMN HayKaMin U NMpPakTnyeckoe 3HayvyeHune.

KakoBo 3HauyeHne ofoMallHNBaHNA XVNBOTHbIX N BBeleHNA B KYJNbTypy
pacteHunin?

OnomamrEMBaHue, WJIN JAoMecTHKAmusd (oT jaTt. domesticus — JoMalll-
HUM), — CeNeKYUOHHbLI NPpouecc U3MeHeHUS HUBOMHBLLX 0L UCNOSb308a-
HUus yYenogexom. BOJbIIMHCTBO BUAOB MKUBOTHBIX, CBOOOJHO JKUBYIIUX B
IIPUPOJiEe, HeJIb3s OJOMAIIHUTEL — IIOMEXOH CTAHOBSATCA MX HACJENCTBEHHbIE
ATOJIOTHYECKNE 0co0eHHOCTH. HeKoTophle AUKMe XMBOTHBIE COMEPIKATCS B
HeBOJIe KaK JoMallHue (HallpuMmep, BO ABOPIIAX MHAUNCKUX KOpOoJel, mpu
nBope Kapia Beaukoro :xKuiu remapabl, KOTOPBLIX MCIIOJIb30BAaJIM HA 0XOTE),
OOHAKO OHU BCEero JHNIIb HpI/Ipy‘léHHI:Ie, a He OJOMallHEHHBbIE. Tafcue
JKMBOTHBIE JIET'KO BO3BPAIAIOTCA K JKU3HU B JUKOI cpeze.

IIporecc omomMaliHUBaHUA JUKNUX KUBOTHBIX HaUMHAETCA ¢ 0TOOpa OT-
IeJbHBIX 0CO0EeH IJIf MOJYyUYeHHUs IIOTOMCTBA C OIPeNeJEHHBIMU IPHU3HaAKAa-
MM, 3aMHTEPEeCOBABIINMHU 4YeJIOBeKa. B Ipoilecce ceJeKIUM Y OPraHM3MOB
M3MEHSIOTCS I'eHeTHYeCKHe CBOMCTBA M BO3HMKAIOT TAK Ha3bIBaeMble 00-
MecmUKAyUoOHHble npusHaku (Hampumep, opma yieil, QINHHAS WUJIN KO-
poTkasd 1epcTsb). JJoMaIIHuX KUBOTHBIX BBIBOIAT IJISA MOJYUYEHUS MHUIIHU,
CBIPbS, JIEKAPCTB, OJA 3CTETHUYECKOI'0 HACHAXKIEeHMA U T. . dalme Bce-
ro JOMAIIHMMM CTAHOBHWJIMCHL BHUIBI IITHUI[ M MJIEKOIUTAIOIINX, XOTS €CTh
JOMAIITHUE JKUBOTHBIE U CPeau 6€CIIO3BOHOUYHBIX. OTO TYTOBBIH ITEJIKOIPAT
u MegoHocHas mueja. C IepCHeKTHBOM OJOMAIIHUBAHUA CeJIEKIIMOHePHI
IIPOBOJAT MCCJETOBAHUSA C JIOCAMU, AaHTUIOIMAMU, OJIEHAMU, SKaAMU, CO0O0-
JSIMU, HOPKAMU, JIUCAMHU U AP.

KyasTypHble pacTeHMs — PACMEHUS, 8blpaliusaembvle Ues08eKoM 0as
NONYHUeHUS NUULeB8bLX NPOO0YKmMo8, KOPMO8, JeKapcma, cobipbs. Bce Kyiib-
TYPHBIE PACTEHUA IIPOUSOILIN OT TUKOPACTYIINX BHUIOB, KOTOPhIE B 0OJIb-
IIINHCTBE CBOEM COXPAHUJINCEH MO HAIlero BpeMeHu. HeKoTophie IpeaKoBbIe
BULI YK€ He BCTPEUAIOTCs B IPUPOJE, HAIPUMED AUKASI KYKypy3a. 3a Bpe-

§ 61. MNoHATMe 0 cenekyumn
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Wn. 169. MonynapHble B YkpauHe copTa A6noHn fomaluHei (Malus domestica):
1 - TonpeH Jennuwec; 2 — YemnuoH; 3 — PeHeT CMupeHKo; 4 — OnopuHa

MsA CYIIIECTBOBAHMUS UeJIOBEUECTBA B KYJIbTYPY BBEIEHO OKOJIO 3 TBHIC. KYJIb-
TYPHBIX PacTeHHU, cpeay KOTOPBIX 3€PHOBLIE, TLJIOOBO-ATOAHbBIE, caxapHbIe,
MacJIWYHbIe, OBOIIHLIE, JEeKAapCTBEHHBIE, AEKOPATHMBHBIE, W APYTHe pacTe-
Hua. Kpome Toro, BBEJEHO B KYJBTYPY OKOJIO AECATKA BUIOB BOLOPOCIEH
(HammpuMep, aKBaKyJIbTYPHI JaMHUHApPUH, TOPOUPHI, QUII0GODPHI, XJIOPEJI-
Jau1). BrIpalnuBanmeM W pasBeleHUEM KYJbTYPHBIX PACTeHUM 3aHMMAaeTCs
pacTeHneBoCTBO. VcnoIb30BaHNe PA3JINYHBIX METONOB CEJIEKIINY ITO3BOJIU-
JIO CeJIEKIIMOHEepaM CO3LaBaTh COPTA KYJIbTYPHBIX PACTEHUN C IIOBBIIIEHHON
YPOYKaMHOCTBIO, YCTONUYNBOCTBIO K 3a00ieBaHUAM U T. O. (un. 169).

WTak, bnaropgapa cenekuuy NponcxoaaT OAOMALLIHVBAHUE »KNBOTHbIX
1 BBeEHUe B KyNbTypy pacTeHu.

Kakoe 3HauyeHune nmeeT yueHme 0 NPOUNCXOKAEHUN KYNbTYPHbIX pacTeHuin
1 O4OMALUHNBAHNMN XXNBOTHbIX?

IleHTPBHI TPOUCXOMKIEHNS KYJIBTYPHBIX PACTEHUN — zeozpaguyeckue
YeHMpulL 2eHemuLecK0z0 pasHoobpasus KyabmypHolx pacmenuii. Yccaeno-
BaHUA, CBABAHHBIE C IPOUCXOKICHUEM KYJbTYPHBIX PACcTeHUH, OCYIIEeCT-
BJIsLI BeIgatomiuiica yuénniii H. V. BaBumos. B pabore «YueHnue o mpouc-
XOKIeHUN KYJbTYPHBIX pacreHuii mociyie HapBuHa» (1939) o ompemenansa
7 OCHOBHBIX reorpa)uuecKUX I€HTPOB IPOUCXOMKICHUA KYJIbTYPHBIX
pacTeHMii, KOTOPbIe HEMOCPEICTBEHHO CBA3AHBI ¢ SUYEHKAMM APEBHUX I[U-
pusmsanuii. 9to: 1) FOxcnoasuamcrxuii (33 %) (oryper, JUMOH, KOKOC,
yépHBIN Ilepell, uaii, ameabcuH); 2) Bocmounoasuamckuii (20 %) (puc,
mpoco, sA0JI0HsA, Tpyllla, IepPCUK, COsd, I'PeIKUil opex, Xypma); 3) F0zo-3a-
nadnoasuamckuli (4 %) (MArKUe MIIEHUIILI, SUYMEHb, POKb, PUHUK, TO-
pox, neiaa); 4) Cpedusemnomopceruti (11 %) (kamycra, cBEKJIA, MOPKOBB,
Macjio, BuHOrpaxn); 5) Abuccunckui (4 %) (TBepmaa mimeHuna, Kode,
XJIONIOK, KYHXKYT); 6) I[enmpanvroamepurancrku (10 %) (rRykypysa,
(acosb, MOACOMHEUHUK, THIKBA, KaKao); 7) Andutickuil (8 %) (kapTodens,
MIOMHUIOP, XUHHOE JAePeBO, aHaHac, apaxmuc).

Vuenue o mMeHTpPax MPOUCXOMKICHNSI U Pa3HOOOpasus KyJIbTYPHBIX pac-
TeHUH II03BOJIUJIO YCTAHOBUTH reorpauuecKkue AYeKM TI'eHEeTHUYECKOro
PasHO00pa3usa KyJIbTYPHBIX PACTEHWH.

Bompoc 0 IeHTpax MOPOUCXOMKIEHUSA NOMAIIHUX MKUBOTHBIX M3yUYeH
3HAUUTEJIbHO cja0ee IO CPABHEHUIO C KYJIbTYPHBIMU PACTEHUSMU, IIOTO-
My UTO OUKUX MPEAKOB MHOTHX KMBOTHBIX UeJoBeK wucTpebuia. Hccie-
IoBaTeaU MpPEeAIoJaraiT, uTO cTpaHbl Bamkmero BocToka m mobeperxbsa
CpenmseMHOTO MOPSA OBLIM POAWHOM KPYIHOTO POTATOTO CKOTa, KO3, OBEIl,
CBUHEl, coDak, OCJIOB, cTemHbIe parioHbl Asum m EBpombr — Jomazei,
Eruner — xomiek, Uagus — xyp, CeBepuHasa AMepuka — MHAIOKOB U IP.



WTaK, LeHTpbl NPONCXOXKAEHNA PACTEHMI N XKUBOTHBIX AAIOT YUYEHBIM
nHopMaLunio 06 NCXOJHOM Pa3HOOOPA3MN PACTEHUIA U KUBOTHBIX,
yTO ABMAETCS OAHUM U3 YCIOBUI YCMELHOrO CO34aHUA COPTOB 1 MOPOA.

AEATEJIbHOCTb

W~ 3apaHue Ha pa3BMTUE NONCKOBbIX yMEHMil

OmpenenuTe reorpad@uuecKkoe paciioyiosKeHre IeHTPOB MPOUCXOKIEHU
¥ BBIOEPUTE MPUMEPHI KYJIbTYPHBIX PACTeHUI, MPOUCXOAAINX U3 HA3BaH-
HBIX IIEHTPOB. 3aIllOJHUTE B padoueil TeTpalu TaOJIUILY.

LEHTPbl MPOUCXOMAEHNA N PABHOOBPA3UA KYJIbTYPHbIX PACTEHUN

Feorpadmnueckoe PopunHa KynbTypHbIX
pacrnonoxeHue pacTeHuin

HasBaHune

1. KOxHOa3maTcKmin

2. BoctouHoasmartckumi

3. lOro-3anagHoa3mnaTtckui

4. Cpefn3eMHOMOPCKUM

5. ABUCCUHCKNI

6. LleHTpanbHOameprKaHCKni
7. AHONNCKUI

Buonorua + NMpakrnka

CeJleKIIOHEPHI CO3MANHM caMble PasHOOOpasHbIE COPTa IOMUIOPOB, OT-
JUJallnuecs OKPacKoi, pasMepaMy ILJIOAOB, CPOKAMM CO3PEBAaHUA W AP.
EcTh cpemu HEUX M copTa, NpefHA3HAUYEHHLIE A IIPOMBLIILJIEHHOTO BBLIpPa-
muBaHusa. OHUM pPaBHOMEDPHO CO3PEBAIOT, UTO YIIPOIAeT U cOOp yposKasi, HO
Yy TaKUX COPTOB XYIIlIEe BKYCOBbIe KauecTBa ILIOAOB. Ha 5TOM KOHKpPETHOM
IIprMepe OIlEHNUTE IIPEuMYIIeCTBA U HeJOCTATKN COBPEMEHHOM CeeKI[1N.

<! OTHOLIEHUE
» )

;;g‘ Buonorua + Kynbrypa

KynbT KoHs cyiiecTBOBan y YKpamHIleB. B uacTHOCTH,
BCaIHUKAMU ObLIN A3bIYeCKUI 00T rpoma u Moauuu Ilepyn
u xpuctuaHckuii cBaroi IO0pwuii-I'eopruii. B nerenme o Be-
mem OJiere HaIKMCaHO, YTO KOHb KaK CBAIIEHHOE CYIIIECTBO
MOT TIPWHECTH W yCIleX, U CMepPTh. BO MHOTMX Kasaubux
TeCHAX, JyMaX, IPefaHNAX KOHb ABJAETCA Oparom u Goe-
BBIM TOBapHUINEM Kasaka. A KaKoBa HMCTOPUS OJOMAIIIHNBA-
HHUA 3TOTO JKUBOTHOTO (MJIU APYTOro HA BEIOOP yuarierocs)?

% PE3YJIbTAT

OueHKa 3agaHunA Ans caMoKOHTpons

1. Yto Takoe cenekuua? 2. Hazosute meTtogpl cenekumu. 3. Nprisegnte npumep po-
MaLLIHUX >KUBOTHbIX U KYJIbTYPHbIX PAacTeHUIA. 4. YTO Takoe O[OMALLHVBAHNE U KyJb-
TYpHble pacTeHns? 5. YTo Takoe LEHTPbI MPOVNCXOXKAEHUA KYNbTYPHbIX pacTeHnin?
4. Ha3oBUTe OCHOBHbIE LIEHTPbI MPOUCXOXAEHNS KYNbTYPHBIX PAaCTEHWIA.

7. MNoyemy ceneKkuua ABnAeTca Haykol? 8. KakoBO 3HaueHne OAOMaLLHVBaHWA XN-
7 -9 | BOTHbIX U BBeAieHMA B KyNbTypy pacTeHuin? 9. Kakoe 3HaueHve nmeeT yyeHune o npo-
NCXOXAEHNMN KYNbTYPHbIX PAaCTEHUIA 11 OOMALLUHVBAHUN XNBOTHbIX?

10-12 | 10. OueHuTe NnpenmyLecTBa U HEAOCTAaTKN COBPEMEHHON CeNekuni.

§ 61. MNoHATMe 0 cenekyumn
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Cenekyus - 3mo 380/1104us, Hanpasasaemas eosiell Yes108eKd.
H. Basunos

§ 62. METOAbI CEJIEKUI

OCHOBHbIe TMOHATUA W KJlo4YeBble TepMUHbL: OT60p. MGpuansaums.
WcxopHbiii MaTepuan cenekuum.

BcnomHute! Y10 Takoe cenekuunaA?

BctynurenbHoe ynpaxHeHue

B Hamie Bpemsa cyIecTByeT
okoJ10 400 mopox cobak, KOTOpPBIE CO-
BCeM He IOXOMKM OPYr Ha Ipyra, HO
BCé aTO moponbl ommoro Buma. Coro-
CTaBbTe HAa3BaHUA CIYKEOHBIX ITOPOT
nca ¢ WLIoCTpamuamMu: A — mobep-
MaH-nuHYep; B — 6Gokxcép; B — pot-
Beiiiep; I' — mactud; I — pusenm-
Haynep; E — cembGepuap. Uto Takoe
mopoasi? KakumMu MeTogaMu BBIBEJIW 3THU IIOPOALI?

COAEPXXAHUE

Yem oTAnyaloTCcA NOpoAbl, COpTa v WTaMMbl OT AKX BUAOB?
O0BbeKTaMy U KOHEUHBIM pe3yJIbTaToOM ce- B f: :} : I
JIEKIIMOHHOTO IIpoIlecca ABJIAITCA IIOPOIBI, CO- Bk
pTa u IITaMMbl KaK HNCKYCCTBEHHO CO3JaHHEIE '
YyeJI0BeKOM IIOMyJAnuu oprammsmoB. Ilopoaa
SKUBOTHBIX — 3MO0 COB0KYNHOCMb 0cobell onpe-
0esléHH020 8UOA HUBOMHBLX, UMEIOULAL HACLEO-
cmeeHHvle ocobenHHocmu. B 1opome IOJKHO
OBITH [JOCTATOUHOE KOJMUYECTBO KMBOTHBIX,
VHaYe OrPaHUYMBAETCH BOBMOMKHOCTb IPUME-  |in 170. [aHHOBEPCKMI KOHb
HeHHusl 0TOOpa, UYTO OBICTPO MPUBOSUT K BBIPO- CnopT1BHasA nopoaa
JKOEHUI0 Toponbl. JHKMBOTHBIX, HOMOOHBIX IIO
0COOEHHOCTAM, JKHBOH Macce, IIPOMU3BOIUTEID-
HOCTH, IIJIOOOBHUTOCTH MW OPYIr'MM IIPDM3HAKaM,
MPUHATO O0BEIUHATH B ONpENeJIEHHBIE TPYIIIHI
(xaaccer). Tax, Bce mMOpoabl COOAK CEromHsSA Ie-
JISITCA Ha CJIYKeOHble, OXOTHUYbHM, CIIOPTUBHBIE
u nexopaTtuBHBIe (ug. 170).

CopT pacTeHuii — COB0KYNHOCMb pacmeHnuil
onpedenénnozo suda, Komopvie OMJIAUYANOMCS
HacaedcmeenHbviMu ocobenHnocmamu. Kaabii
COPT pACTEHHI HNMeeT YHHKAJIbHOE HAMMEHO-
BaHMe M COXPAHSET CBOW CBOMCTBA HPU MHOTO-
KpaTHOM BbIpamiuBanuu (un. 171).

IIITaMMbI MUKPOOPraHU3MOB — LUCMASL KYJIbMYypa onpedenéniuozo suda
MUKDPOOP2ZAHU3MO8, 8 KOMOPOLL U3Y4eHbl MOppoSozuiecKUue U PU3U0L02U-
yeckue ocobenHHocmu. IllTaMMBI BBIZENAIT U3 PA3JIUUYHBIX HCTOUHUKOB

Wn. 171. CopT TomatoB
[Le-6apao 3onoToi



(mouBBI, BOmbl, nuiu). OAWH U TOT Ke BUMA OaKTepuil, IpoKiKeli, MUKPO-
CKONIUYECKUX T'PUOOB MOKET MMETH OOJIBIIIOE UMCJIO IITAMMOB, OTJINYAIO-
IUXCS IO CBOMCTBAM, HATPUMeEP IO UYBCTBUTEJIBHOCTH K AHTUOMOTHUKAM.

Yem mopoAbl, COPTA M IIITAMMA OTJNYAIOTCA OT AUKHUX BUAOB? Y HCKYC-
CTBEHHO CO3JaHHBIX UeJIOBEKOM (hopM 3HAUMTENbHO 0OJIbIllee pasHoobGpasue
MIPU3HAKOB, YeM Y UX AWKUX POACTBEHHUWKOB. TaK, y JOMAIITHUX KUBOTHBIX
WU KYJbTYPHBIX PACTEHUH COXPAHAIOTCS MOYTH BCE IIPOSIBIECHUSA DSAIOB
M3MEHUYMNBOCTY TMPU3HAKOB, V¥ HUX YMEHBIIEHBbI WJIM yBEJIWYEHBLI pPasMephl
Teja, YMeHbIIeHa UM yBeJINUYeHa TPOU3BOAUTEIHHOCTD MM YPOKANHOCTbD.
CeJleKIIMOHHBIN MPOIleCcC AesaeT BO3MOXKHBIM CYII[ECTBOBaHME OPraHU3MOB
¢ KpallHMMHU BapuaHTaMU HOPMBI peakIiuu (HampuMep, C YAJIAHEHHLIMU
UIX KOPOTKMMU HOTaMU), C PEIeCCUBHLIMU IIPOSBICHUAMU IIPU3HAKOB,
He CIIOCOOCTBYIOIIMMU HODPMAJbHOH JKU3HENEATEJbHOCTH (HAIpUMED,
OTCYTCTBHE IIIEPCTH Y KOIIEK IIOPOABLI CHUHKCHI). ITO OOBACHAETCA TEM,
YTO CeJIeKI[MOHEPHI IieJeHATIPaBJIEeHHO OCYIIECTBIAIOT OTOOP TeX IpHU3HAa-
KOB, KOTODBIE SABJISIOTCA WHTEPECHBIMHU [JIA UYeJOBEKa, a MAJA CO3JaHHBIX
OPraHM3MOB OHU OECIIOJIe3HBI MU JasKe BPeIHbI.

Utak, nopopa XMBOTHbIX, COPT paCTeHVIVI N WTaMMbl MUKPOOPraHN3MoOB
ABMAIOTCA rpynnamMmn OpraHnM3moB, MCKYCCTBEHHO CO34aHHbIMU 4€JTOBEKOM.

B 4ém cyTb OCHOBHbIX METOA0B cenekuynun?

OT60p — npoyecc cosdanus nopod, copmos, Wmammos nymém cucmema-
Mu1ecK0z0 coxXpanerus ocobeil ¢ onpedeéHHbLMU, YeHHbIMU 0N Yes06eKa,
npusnarxamu. B ceJleKIuu NpUMeHSIOT eIlé MacCOBBIN M MHAMBUIYAJIbHBIN
oT6op. MaccoBblit oT6Op oOcyIlecTBisIeTcA IO (GeHOTUIy U 0bGecreunBaeT
BBIOOP oco0Oell IO BHEIIHUM Opu3HaKaM. Eciau 0TOOpD CBOAMTCS K BBIfe-
JIEHUI0 0co0eli M TPOBEPKe MX TeHOTUIIOB IO aHAJMN3y TOTOMKOB, TO 3TO
WHAUBUAYAJIbHBIN 0TOOD.

I'mOopugusamua — npoyecc noOLYYeHUs NOMOMKOE 6cledcmeue code-
MAHUS 2eHeMmu1ecK0z0 MaAmepuasad PA3HbLX KJIEMOK UJAU OPZAHU3MOS8.
CkpelnrBanre BO3MOKHO KaK B IpefesaxX ONHOTO Buaa (BHYTPUBHUIOBAS
pOACTBeHHAS ¥ HEPOJCTBeHHAs TUOPUAM3ANNA), TaK U MEXKAY O0CO0AMU
PasHBIX BUAOB (MEXKBUIOBAA TMOPUIUIAIINA).

Podcmeennas zubpudusayus (UH6pudunz) — 6Rympueudosoe CKpeuu-
8aHue 0aU3KOPOOCMBEHHBLX POPM, cnocobcmayuiLee NOBbLULEHUID 20MO3U-
eomuocmu nomomrog. Ilpu aToit hopMe CKpelnBaHUsA CIeAyeT YUIUTHIBATD
HeraTUBHBIE IIOCJIEJCTBUA: YaCTOE IIOJABJIEeHNE JKUBHENEATEJIbHOCTH BCJIE-
CTBHE IIepexona OOJIBIIIMHCTBA I'€HOB B I'OMO3UI'OTHOE COCTOSIHIUE. Hepoa-
cméenHaa 2ubpudusayusn (aymoOpudunz) — 6HYmMpueudosoe CKpeu,usarue
AUHULL, copmos, nopod, 00bliHO CNOCOGCMBYULee NOBLLULEHUID 2emepo3u-
zomHocmu nomomkog. OguH M3 Pe3yIbTATOB HEPOACTBEHHOUW TMOpUIM3a-
IIUU — SBJIEHNE TeTepPOo3nCa, NN «TUOPUIHOMN CHUJILI», IPU KOTOPOM IIEPBOE
MIOKOJIeHNe TMOPUI0B 00JIaJaeT MOBBIIIIEHHON KI3HEeCIOCOOHOCTHIO.

Mexnceudosasa (omodanénnan) subpudusayus — cKkpeuuéanue ocobei,
npuxadaedawux K pasHbvim eudam u daxe podam ¢ uyeavio 00seduHe-
HUsl Y 2ubpudos YeHHbLX KOMOUHAUUI HAcIedCMBeHHbLX NPUHAKO08. JTa
dopma rubpuamsauy 4acTO COIPOBOXKIaeTcSa Oecnoduem 2ub6pudos, UTO
00yCJIOBJIEHO OTCYTCTBMEM BO3MOJKHOCTH KOHBIOTAIIUN MEKIY TOMOJIO-

§ 62. MeTopgbl cenekuyumn
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TUYHBIME XpoMocoMamu. CaMbIMu
M3BECTHLIMU MIPUMEPaMU MEXKBUIO0-
BBIX THUODPUIOB ABJIAIOTCA: MPUMU-
Kane (TIINIEHUYHO-PIKAHON THOPUL),
KyabmypHasa causa (ajablua U TEPH),
Oucmep (rubpupg Oeqyrum u CTEpJId-
om), mys (rubpupx KoOBLIBI U 0CJAa),
uwarx (Tu6PHU OCIUILI U JIOUIALH), Wn. 172. MexBungoBble rmbpugbl:
nap (rubpuj ABYyropooro u 0JHOTOD- 1 - rbpuA nbBa 1 TUrpuLp! (MUrp);
6oro BepbIIONOB), 3Y6POOUIOH (TH- 2 - rnbpwna TMrpa 1 NbBULbI (TalroH)
Opup 3yopoB ¢ 6usonamu) u ap. (ur. 172).

MTaK, OCHOBHbIMN MeTogaMn CefeKkunn ABNATCA 0T60p n I'VI6pVIﬂIA33LlI/IFI,
HarnpaB/ieHble Ha 0T60p N CKpewmnBaHmne opraHnM3moB C LeHHbIMU
ana yenoBeka HacneaCTBeHHbIMU NpU3HakKaMu.

KakoBbl 0CO6eHHOCTU 1 MeTOoAbI CeNleKLNN pacTeHNI N XKNUBOTHbIX?

Cenexnusi pacreHuii — pasdesn ceneKyuu, 3anumalowuiics cosdanuem
HOBbLX U YJYHUlEeHUeM CYU,eCmeyrnuux copmoé KYJLbMYpPHbLX pacmeHuil.
Y MHOTMX pacTeHWIl IPU Pa3MHOKEHUM 00pasyercs OOJIBIIIOe KOJMYECTBO
ceMsAH, KOTOPoe AaéT 3HAUUTEeIbHOEe KOJMYECTBO PA3JIUUHBIX MTOTOMKOB. Ilo-
ATOMY I1eJeCO00Pa3HBIM 1 d(MEKTUBHBIM SABJISIETCA IPUMEHEHNE MACCOE020
om6opa 10 BHEITHUM NIPU3HAKaM. B celeKIuu IPUMEHST Bce (DOPMBI 2u-
6pudu3ayuu: PONCTBEHHYIO — AJA TOJIYyYEHUA UYUCTHIX JIMHUN, HEPOACTBEH-
HBIX — JJIS CO3JAHUSA TeTePO3UCHBIX COPTOB, MEMKBUIOBON — AJIS IMOJYUEHUS
yAaJIeHHBIX TUOPUIOB (HATIPUMep, {owma — TUOPU CMOPOAMHEI M KPBIFKOB-
HUKa, J0z2aHOeppu — TUOPUA MAJWHBI U €KEeBUKU, HeWU — TUOpum A0JOHU
u rpymmu). [asa pacTeHW# CBOWCTBEHHO BETETATHMBHOE Pa3MHOKEHUE, UTO
IIO3BOJIAET COYETATh IIPU3HAKMW COPTOB 0JiarofapA IPUBUBKE, COXPAHATH
COPTOBBIE NIPU3HAKU y IMOTOMKOB. Hasmuwe OmblIeHMA MO3BOJIAET YUEHBIM
HCIIOJIE30BATh Memod cmMecu NbLAbYbl I TPEONOJEHUA HECKPeIBaHUA
pacreHUii. BOJLIITMHCTBO pacTeHU He MMEIOT IOJIOBEIX XPOMOCOM, UTO AeJIaeT
BO3MOYKHEIM IIDMMEHEHUe Memoda noaunnoududayuu, 6iarogapsa KOTOPO-
My TIOJIYYaIOT PACTEHUS C YBEJINUYEHHBIM KOJUUYECTBOM XPOMOCOM, KPATHBIM
ramrougHoMy Habopy. IlomunimomgHble pacTeHUA OTIMYAIOTCA OOJIBIINMU
pasMepaMu, BBICOKOHM YPOIKAWHOCTBIO 1 60Jiee aKTUBHEIM 00MEHOM BEILIECTB.
Tlonmumaonanio MCIOJBL3YIOT TaK:Ke MJIA MPEOOoJIeHUS CTePUIbHOCTA M-
BUIOBBIX I'MOPHIOB, UTO BIEpBbie Aokasau einé B 1924 r. I'. KapmeueHko
Ha mpuMepe rubpuga penbku (Raphanus) u Kamycthbl (Brassika). ¥ pacre-
HUHM eCTEeCTBEHHBIM SABJIEHUEM SBJISETCA OOJBIIAA YaCTOTA COMATUUYECKUX
MyTanui, MIO3TOMY CeJeKIMOHEePBI HCIIOJIb3YIOT Memod UCKYCCMEeHHO020
mymazeHnesa, o0yCJIOBIEHHBIH HANPaBIeHHBIM AeCTBEM MYyTareHOB JJIs
TMOJIYUYeHUS UHAYIIUPOBAHHBIX MYTAI[WI.

Cenekiins sKMBOTHBIX — pas3des ceseKyuu, 3aHumarnwuilcs co30anuem
HOBbLX U YJAYYUWEHUeM CYulecmsyruwux nopod OOMAULHUX HCUBOMHBLX.
OcHOBHBIE TPUHIUNOBI CEJEKIINN KUBOTHBIX HE OTJIMYAIOTCA OT IIPUH-
IIUIIOB CeJIeKIUU pacTeHuii. HoBBIe IOPOABI KMBOTHBIX IOJYyYalOT Ha
OCHOBE HACJEACTBEHHON M3MEHUYMBOCTY, IIPUMEHAT omb6op u zubpudu-
3ayuto, Ha TIPOABJIEHVE IPUSHAKOB BJINAIOT YCJIOBUA cpensl u ap. OxHako
€CTb U OCOGEHHOCTH, UTO OOYCJIOBJIEHO IMPHUPOIOI OpraHmsMa KUBOTHBIX:



HaJIu4Yne TOJHKO IOJIOBOTO PA3MHOMKEHUSA, IT03JHAA [I0JI0BAs 3PEJIOCTDb, He-
MHOTOUYHCJIEHHOEe IIOTOMCTBO, Hajauuue Imoja u Ap. Tak, B CBABU ¢ HEMHO-
TOYNCJIEHHBIMH IIOTOMKaM{ IIPUMEHAT urHduéudyanvHhuili ombop, nius
oIpe/ieIeHNsT HACJEACTBEHHBIX KauecTB CAMI[OB II0 IIPU3HAKAM, KOTODPBIE
yV HUX He IPOSIBIATCS (HaIpUMep, KOJUYECTBO WU KUPHOCTH MOJIOKA),
OPUMEHAIT Mmemod ombopa npoui3éodumeneil no nomomrkam. 3Ha-
YUTEJBHO Delke IPUMEHAIT Mmemod noaunaoudusdayuu u omoanénHhol
2ubpudu3ayuu, TOCKOJbKY II0JOBBIE XPOMOCOMBI BIUSAIOT HA BOSMOKHOCTD
KOH'BIOTAIlY TOMOJIOTUYHBIX XPOMOCOM.

MTak, 0cO6eHHOCTM pa3aenoB cenekunn CBA3aHbl
C 0COBEHHOCTAMMN CTPOEHWA U KN3HELAeATeNbHOCTI rPYynn OpraHW3MOB,
C KOTOPbIMW OCYLLECTBAAIOT CeNIEKLMIO.

; DEATENIbHOCTb
% 3agaHune Ha 3aKpenJieHne 3HaHun

C momo1pio yueOHUKA B padboueil TeTpalu OIPeAeNTe CYTh OCHOBHBIX
METOIOB U 3aIOJIHUTE TaOJIUILY.
HasBaHue metoga CyTtb

1. 0T60P

2. Tnbpuansaumn

3. VICKycCTBEHHbIN MyTareHes3

4. Monnnnoungusauma

4 ‘. | OTHOLIEHUE
X Buionorua + PacTeHneBogcTeo

Jlorambeppu — MaJHHO-€}KEBUUHBIA TI'UOPH,
MeKBUIOBOM I'MOPU MaJUHBLI KPACHOM U €:KeBUKU
camoBoii. XapaKTepusayeTcd OTCYTCTBUEM IIHUIIOB,
BGOJIBITIEl MAcCOM STOABI, BRICOKOM YPOKAKHOCTBIO,
JYYIINMY BKYCOBBIMU KauecTBaMu. '€HETUKH CUU-
TalOT TaKkue TuOpPHUAbl OYeHb IMEPCHeKTUBHBIM Ha-
IpaBJeHUEM B CeJeKIIUU 9TUX KYJIbTYp, CUMUTAad,
YTO OT €KEeBUKU HOBBIE COPTA HACJEIVIOT BHICOKYIO YPOXKaWHOCTh, HEIIPU-
XOTJIMBOCTD K IIOUBE U YCJIOBHUAM BO3[eJIbIBAHUSI, & OT MAJUHBI — €€ 3UMO-
CTOIMKOCTD ¥ He3HAUUTEJIbHYI0 KOJIKOCTh cTebJieii. OmeHnuTe IpernMyInecTsa
¥ HeJOCTATKU MCIIOJIb30BaHUA UeJIOBEKOM MEXKBUIOBBIX TMOPUIOB.

o PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTponA

1. Yto Takoe nopopa, copT u wramm? 2. MprBeanTe NpMmepbl COPTOB PaCTeHUIN 1
1-6 | nopopa *uMBOTHbIX. 3. YTO Takoe oT60OpP? 4. YTo Takoe rmbpuamnsaums? 5. Yto Takoe
cenekuma pacteHni? 6. Y1o Takoe cenekuma XNBOTHbIX?

7. Yem otnnyaloTcA nopopbl, COpTa ¥ WTaMMbl OT AWKUX BUAOB? 8. Ha3oBrTe OCHOB-
7 -9 | Hble MeTOAbI CENeKLMM NOpoA, COPTOB U LITaMMOB. 9. KakoBbl 0CO6EHHOCTM 1 MeTo-
Zbl CeNneKunn pacTeHni N >KUBOTHbIX?

10. [loKaxunTe, UTO CKpeLlBaHne B coYeTaHnn ¢ nogbopom — Hanbonee sdpPpeKTunB-
HbI NYTb CENEKUMOHHON PaboTbl.

10-12
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TexHo/102U5s1 — OM 2pey. 6UOC — XKU3Hb, MEeXHOC - Macmepcmeo U J1020C - y4eHue.
buonozuyeckul cnosape

§ 63. BUOTEXHOJ1OI'NA
OCHOBHbIe NOHATNA N KNtoveBble TepMuHbl: BUOTEXHOJIOTUA.
Bcnomuute!  UYTO Takoe reHeTMKa, MonekynsipHas 6ronorus, Mukpobuonorua?

Mogymanire!

B MHUpe HM3TroTaBJIHUBAIOT COTHH COPTOB ChIPpa, CaMbIMMU HN3BECTHBI-
MU U3 KOTOPBIX SABJAIOTCA OpBIH3a, Kamamoep,
pokdop, mapMmesaH, yennep, Morapesna u ap. Ux
TUII, KOHCUCTEHIIUSA X apoMaT 3aBUCAT OT MOJIO-
Ka, 0aKTepuii M IJIECHEBBIX TI'PUOOB, 00pPabOTKU
u T. 1. ApomMaTuzaTopaMu MOTYT CIYKUTh TPaBHI,
cumenuu, apeBecHBbI AbIM. llouemMy chIpoBapeHuUe
ABJAETCSA OMOTEeXHOJIOTUEH ?

COAEPXXAHUE

Mouemy coBpemeHHas 6uoTexHonorvus ABNAETCA HayKon?
BuoTrexHoI0THSA BO3HUKJIIA KAK COB0KYNHOCMb CNOCO008 UCNOLb308AHUS
JHUBLLX cyulecme U OUON0ZUYECKUX NPOUECCO8 0Nl NPOMBLULIEHH020 NPO-
u3zsodcmea. C npeBHEHININX BPEeMEH UEJOBEK MCIIOJIb30BAJ OPTraHU3MBbI IJIA
BBITIEYKU XJie0a, MPUTOTOBJIEHUSA KUCJIOMOJIOUHBIX MPOAYKTOB, ITOKPAaCKHU
ozmexxknpl u aAp. Ho Tonbko 6naromapsa ucciaenosanuam Jl. ITacmepa (1822—
1895) OGuoTexHOJIOTUA IOJNyUMJIa HAayuUHYI0 OCHOBY. OH m3ydas IPOIIECcCHI
OposKeHUs — OCHOBY BHHOEJNUS U IMHBOBAPEHUS, CIIAC IIEJIKOBOACTBO, 00-
Hapy:KUB IPUYUHY OOJIe3HEH INIeJIKOIPsNa, MPeIJIOMKUI MEeTOH IIpefoxpa-
HUTEJbHBIX IPUBUBOK A HPODMIaKTUKN MHOEKIIMOHHBIX 3a00JeBaHUM,
MeTO/I ITaCTePU3AIINY AJIS XPaHeHUs IUIEBhIX MPOAYKTOB u ap. B 40—50-e

roabl XX B., KOI'Za 61)1‘]1 OCyIeCTB/IECH BuotexHonormsa — NCnosb3oBaHMe XMBbIX

OMOCHUHTES IIEHUIIUJIJINHOB, HaYaJIlaCbhb OpraH13moB 11 61ONTOrMYecKyX NPOLLeCCcoB B

opa aHTUOMOTUKOB, MOaBIIAA TOJI- - /"POV'?'BOQCTBQ 5

YOK Pa3BUTHUIO MUKPOOUOJOZUYECKOTL Knemounas leHHas unxeHepus

npomviwiiennocmu. B 60-70-e rr. UHXKeHepuA nepec;;;a;';;omna

XX Beka Hauaja pa3BUBATLCA KJle- KynbtuBmpoBaHue 3a CYET BCTpanBaHus

TOUHAaS I/IH)KeHepI/Iﬂ C COSI[aHI/IeM B KNeToK 1 TKaHen nnn NCKnYeHna onpe-
: BbICLLINX OPraHN3MOB ,qeﬂéHHbIX reHos

1972 r. rpynnoii I1. Bepza B CIITA
nepBoii rubpupuoir moaeryasl JTHEK
in vitro ¢opMaJbHO CBA3AaHO POKIeE-
HUe 2eHemuyeckoll unicenepuu. O60-
CTpeHMe SKOJOTMYECKHX IIpodjeM
CTAJI0 IPUYUHON IIOABJIEHUA IKOJO-
euueckoll unxcenepuu (un. 173).

WH)xeHepHas
3H3uMosnoaus
Mcnonb3oBaHne dpepmeH-
TOB MUKPOGHOTO, pacTui-
TENIbHOIO U NBOTHOIO
NPOUCXOXKAEHNA B GUOXM-
MUYECKUX MpoLieccax

CoBpemenHas OMOTEXHOJIOTUA JKonoauyeckas uHxeHepus
KaKk HayKa HEPasphIBHO CBiA3aHa, B Vicnonb3oBaHie 6UOGUNLTPOB Ha OUNCTHBIX
IepBYI0 ouepenb, ¢ OmoJiormeii, Xu- COOPYKEHNAX

Mueli, GUUKOMH, TeXHUKOH U WHIKe-

" . Mn. 173. Cxema OCHOBHbIX HanpasieHN
Hepueii. Eé oObekTaMu SBIAIOTCA

COBpPEMeHHOW 6roTexHonornm



BUPYCHI, OaKTepuu, rpulObl, KJIETKM PACTEHWI, KMBOTHBLIX, YEJOBEKa U
ouomosiexkyabl. Iy mccienoBaHUil B OMOTEXHOJIOTHHN IPUMEHAIOT CaMble
pasHOOOpa3HbIE METOABI, CPeAu KOTOPBIX Memo0d KYAbmMUBUPOBAHUS
O0uoobsexmos 8 OGuopeaxmopax (dhepMeHTATOpPaX), Memod BblPAULUBAHUS
KJeMOYHbLX UJU MKAHE8bLX KYJLbMmYp B OCOOBIX YCIOBUAX, METOIbI I'eHe-
TUYECKO MHKeHepUu, MeTOALI MUKPOOMOJIOTUUECKOT0 CUHTe3a 1 Jp.

C mOMOIIBI0 GMOTEXHOJIOTUY MOKHO IOJYUUTH SKOJOTMUYECKH YUCTYIO U
IeIIéBYI0 IPOAYKIINIO, M II09TOMY OHA OyAeT BBITECHATH OrPAHNUYEHHBIE pe-
CypcamMu M SKOJIOTMYECKU BPEIHbIE COBPEMEHHbIE XUMUUECKNe TeXHOJOTUH.

Ntak, BUOTEXHOJIOIUA - 5T0 KOMMNEKC HayK, TEXHNYECKUX CPEeACTB,
MEeTO[OB, HafMpaBAeHHbIX Ha MOlyYeHME U UCMOJIb30BaHNE KIIETOK
MUKPOOPraHN3MOB, »KMBOTHbIX U PAaCTEHUI, a TaKXKe MPOAYKTOB
UX >KN3HE[EATENbHOCTN B MPOMbILLIEHHOCTN.

KakoBa coBpemeHHana 6uorexHonornsa?

CoBpeMeHHaA OWOTEXHOJOTHUA INMUPOKO IPUMEHAETCA B CEJIbCKOM
X03s1cTBe, MHUINEBON IMTPOMBINIJIEHHOCTH, MeIWUIlNHe, (apMaKoJOTHU U
oxpame IpupoAsl. [Io YpoBHIO OpraHM3aIuy 6MOTEXHOJIOTHI0O MOKHO YCJIOB-
HO KJaccu(UIIMPOBATh IO TAKUM OTPACISIM:

*  HAHOOMOTEXHOJIOTMS — TEXHOJIOTHS HAHOYACTHI[, MMEIOINX pPasMepbl
or 1 no 100 M (HampuMep, TEXHOJOTHUS aJPECHOM MOCTaBKU JIEKapCTB
C TOMOIIBI0 AUNOCOM — JUNUIHBIX IBYCIOWHBIX CTPYKTYP, COZAEP-
JKaHMe KOTOPBIX IIPEeACTaBJSAET co00I BOIHBLIN pPAcTBOP BelllecTBa OJIA
JeueHusa OOJIe3HEH);

¢  IUTOTEXHOJIOTHUA — KJETOUHaA TeXHoJorus (Hampumep, BbIpallliBaHIe
2ubpudom — KJIETOUHBIX ImOPMA0B B-1uM@OIuTOB 1 PAKOBBIX KJIETOK
MeJIAaHOMBI [JIA IIOJYYeHUS MOHOKJOHAJbHBIX AHTUTEN, MIOJyUYeHIe
IPOTUBOBUPYCHBIX 0€eJIKOB-UHRmMep@deporo6 crocoboM BHIPAIINBAHUA
Ha MCKYCCTBEHHOU cpejie JEHKOIIUTOB Iepu()epuuecKkoil KpOBU UeJIOBe-
Ka, [oJy4YeHle UeJIOBEUEeCKOI'0 UWHCYAUHA C IIOMOIIbIO KJIETOK KUIIed-
HOU ITaJIOUKM);

* TIHCTOTEeXHOJIOTMS — TKaHeBas TeXHOoJoTus (Hampumep, BbIpaluBa-
HUe KOYKU, OPTraHOB IJiA TPAHCILIAHTAIIUYU, BhIPAIIUBAHUE KJIETOUHBIX
KYJBbTYD Ha MUTATEJbHBLIX CPEIax);

*  eMOpPHUOTEeXHOJOTHS — 3apoAbIlIeBas TeXHOJOrus (HampuMmep, mepe-
caKyu 5MODPHMOHAJBHBIX CTBOJIOBBIX KJETOK IYIOBUHHOM KPOBU MIJIA
JleueHusa JIy4eBOoli 0O0JIe3HU; MCKYCCTBEHHOE OILJIOLOTBOPEHUE; PeIpo-
IYKTUBHAS TEXHOJIOTUA 9KCTPAKOPIIOPAJIbHOTO OILIOAOTBOPEHM);

+ OMOTEXHOJIOTHSI KYJbTUBHPOBAHUSA OPraHM3MOB (Hampumep, OMOTEXHO-
JIOTUS BHIPAIIUBAHUSA IITAMINHBLOHOB 1 BEITEHKU, CHETO0HBIX MOJLITIOCKOB
Ha YCTPUYHBIX (hepMax, KJIOHATHLHOTO MUKPOPA3MHOMKEHUA PaCTEeHUIH);

*  OUOUHIMCeHepHAs MeXHON02UA C IPUMEHEHNEeM TeXHUUECKOTO IOAX0na
(manpumep, TtectupoBanue JHK ¢ wucnosb3oBanmeM OMOYUIIOB,
co3laHMe MCKYCCTBEHHBIX CYCTABOB, KAPAMOCTUMYJIATOPOB, alllapaToB
TIOYEYHOT0 AMAJIN3a WJIN CEePIAeUHOr0 KPOBOOOPAIIleHNA).

Wtak, coBpemeHHaa G1MOTEXHONOIMA AEMOHCTPUPYET NOoYTU
HeorpaHuyeHHble BO3MOKHOCTU UCMOJIb30BAHUA OPraHNU3MOB
B Pa3NNYHbIX 00NacTAX AeATENbHOCTM YesloBeKa.

§ 63. buotexHonoruns
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KakoBo 3HaueHune 6uorexsHonorun?

CoBpeMenHas OMOTEXHOJIOTUA WMEEeT OTPOMHBIE BuotexHonorusa )
MEePCIeKTUBLI AJIs PeIlleHuA DKOJOTHUYECKUX IIPoO-
JieM, JUKBAAAUUN Oe(UIUTA OIUIIH U OOpHOBI ¢ To- - npé(h':xmeeﬂ‘:;'ab
JIOIOM, TIOJIYYEHUS ChIPbA U SHEePIUU AJISI TPOMBIIII-
JIEHHOCTH, COXPaHEeHUsA 3I0POBbI UeJOBEKa W Op. | | Muuiesas
(un. 174). C momoIIbio OMOTEXHOJIOTUU OCYIIIECT- T ROLAHILIEIGIETE
BJIAIOTCSL: || Cenbckoe
+ IOJyYeHHe IMHUIIEBBLIX IPOAYKTOB (HalIpumep, Ke- XO3ANCTBO
(upa, forypra, cyXxoro MoJIoKa, xJieba, COKOB);
+ IIOJIyUeHHE COPTOB pacTeHuil (Harmpumep, BbIBeae- JHepreTuka
HUE COPTOB IIIIEHUITHI IPUBEJIO K «3eJIEHOH PeBo-
gionuu» B MeKcuKe, co3maHue COPTOB puca ¢ Be- | | 3aura
reTanuoHHLIM IepuomoM 120 mHell 3HAUUTEIHHO OKpy»xatoLLeit cpefbl
MIOBBLICHJIO YPOBEHbD JKU3HU HaceJleHus As3un);
+  IOJIyUeHHE JIEKApPCTBEHHBLIX IIPenaparoB (Hampu- | | WIERP TR
Mep, BaKIMH, aHTUOMOTHMKOB, BHUTAMWHOB, Qep-
MEHTOB C IIOMOIIBIO TPUO0B U OaKTepuii); - O6yueHune
* IOUarHOCTUKA HACJIEJCTBEHHBIX 0OJIE3HEN ueJIoBe-
Ka (HampuMep, TeXHOJOTHU KYJIbTUBUPOBAHUA Wn. 174. OCHOBHble
JTUMQOILUTOB, AUATHOCTUKA SMOPHMOHA HA PaHHEH 061acTn NpUMeHeHNs
CTaguy BHYTPUYTPOOHOIO PA3BUTHUA, CO3JAHIE 6uoTexHonoruu

TECT-CHUCTEM [JIsI TeHHON AMArHOCTUKU);

+  paspaboTka 0e30TXONHBIX TEXHOJOTHIH AJIA OYUCTKU CPelAbl (HampuMmep,
WCIIOJIb30BaHME OaKTEPU AJIA PABJI0KEHUS NCKYCCTBEHHBIX ITOJIMMEPHBIX
MaTepUaJiOB MU TECTUIIUIOB);

* CO3JaHWE TEeXHOJOTMU IIOJy4YeHWs Hepruum (HaupuMmep, MCIIOJH30BaHUE
MeTaHOOAKTepUil AJA MOJydeHusd OMorasa, CO3JaHUe TOILIMBA U3 caxap-
HOT'O TPOCTHUKA MU KYKYDPY3bl);

+ IIOJIyUeHVe KOPMOB JJIA YJIVUIIIEHWS YCJIOBUI BBHIPAIVBAHUSA CEJIHCKOXO-
3AMNCTBEHHBIX JKUBOTHBIX (HAIPUMEDP, APOKIKEBBbIE T'PUOBLI CUHTE3UPYIOT
KOpPMOBBIe OeJKM 13 mapaduHOB HeTH);

+ co3laHWe CPEICTB yXOJa W 3alllUThl pacTeHuil (Hampumep, cosganue Oak-
TepuaJbHbIX yI00peHui u Guorymyca);

* CO3JaHUe KUBOTHBIX-0MOPEaKTOPOB, IIPOUSBOJSAIINX BEI[ECTBA IJId Jieue-
Husa 6oJe3Helt (HarpuMep, KOPOB WX K03, KOTOPhIE OYIYT AaBaTh ¢ MOJIO-
KOM 0eJIOK JIJIsI JIeUeHUS WHCYJIbTOB).

Hcmonb3oBanre OGMOTEXHOJOTHUM MOYKET MMETh M HeTaTWBHBIE TIOCJe]-
CTBUs. OTO BpeAHOE BO3JeHCTBME HAa IPUPOAY MYTareHOB, IOTepPA OMOCH-
cTeMaMM CIIOCOOHOCTU K CaAMODPETYJIAIUN, N3MEeHEeHNe TeHOMOB OPraHN3MOB
u reHoonga monynanui u ap. IlociencTBuAMY HEKOHTPOJIMPYEMOI'O pac-
IIPOCTPaHeHUA MeHEeTUYeCKU M3MEHEHHBIX 00BEKTOB B OKPYIKAIOIIEH cpeje
MOXKeT OBITh yBeJMUeHVe KOJMYECTBA YCTOMUYMBHIX K aHTUOMOTHUKAM MU-
KPOOPraHM3MOB, IOBBINIEHVE KOHIIEHTPAIMM AJIJIEPTeHOB B IPUPOJE, Ha-
pyIlleHVe DPaBHOBECUS IIPUPOAHBIX HKOCHCTEM, IOBBLIIIEHWE YPOBHS BpPE[-
HOCTY MUKPOOPTaHM3MOB, MyTallMOHHbIe N3MEeHEeHMUs, 3a60eBaHUA U JP.

WNTaK, coBpemMeHHas GUOTEXHONIOrNA NMEET OFPOMHbIE MEPCMNEKTUBBI U

npenmyLliecTtBa, HO CyLwiecTByeT N peajibHaA OMNaCHOCTb HeraTuBHbIX nocnean-
270 CTBUI OT BMeLLATeNIbCTBa YesiOBEKA B npmnpoaHble CNCTEMDI.
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, OEATENIbHOCTDb

%‘9 3afjlaHue Ha NpMeHeHune 3HaHW
ITpuBenuTe mpuMepsbl, IOATBEPIK- OTpacnb Mpumepb!

Aarolue 3HaYeHWe OHOTEXHONOTHU B | MeguyuHa

PasJIMYHBIX O0JACTAX AEATEIBHOCTH | (Cenbckoe X03AICTEO

JeJIOBEKa. DHepreTrika

Bbuonorusa + JlatbiHb QapmaueBTUKa

B 6uosormm nocraTouHO uacro | MWeEBaA NPOMbIWIEHHOCTD
HCIOJIB3YIOTCA JATUHCKUE BhIpase- | OXPaHanpupoapl
HUsI, O0003HAUYAIOIWE OCOOEHHOCTH
mpoBefieHUA wuccyaenoBanuii. ComocTaBbTe pacupo- 112131 als
CTpaHEHHBIE BHIPAKEHUS C OIpeleeHreM UX CYTU
U moJyunTe ()aMUJINIO BEHTepPCKOro MHIKeHepa, KO-
TopeId B 1917 r. mpeAsio:KuI TepMUH OUOMEXHOL02USL.

1 Invitro E lpoBefeHve nccnefoBaHUn B »KUBOW TKaHW BHE OpraHnW3ma B UCKYC-
(«B cTekne») CTBEHHOW cpefe

2 Invivo K PaccmoTpeHue ABneHus nnm obbekta Ha MecTe, B eCTECTBEHHBIX YCNOBU-
(«B XXMBOMY) Ax, 6e3 nepeHoca B cpeny (Hanpumep, rMbPMAN3aLINA XPOMOCOM)

3 Exvivo N PaccmoTpeHue ABNeHWs unm obbekTa 0 PoXKAeHNA (Hanpumep, ynbTpas-
(«m13 KM3HU») BYKOBOE MCCNefoBaHme Mioaa)

4 Insitu 3 [poBeneHne ONbITOB BHE OpraHM3ma (Hanpumep, sKCTpakopnopanbHoe
(«Ha mecTe») OMJIOAOTBOPEHME ANLEKNIETOK BHE OpraH1u3ma)

5 Inutero P lMpoBeneHne nccnengoBaHnii B XXUBOW TKaHW B >KMBOM OpraHu3me (Hanpu-
(«B MaTKe») Mep, SKCNepUMEHTbI Ha 1abopPaTOPHbIX XKNBOTHDBIX)

<! OTHOLLEHUE
» K —

4—‘? Buonorua + MegnunHa

JdkcmpakopnopanviHoe onaodomeopenue (OT
JaT. extra — CHapy’»KH, COrpus — TeJI0) — PEIpPOLYK-
THBHAsS TEXHOJIOTUHA, €€ HCIOJBL3YIOT B clydasax Oec-
miaoxusa. CHUHOHMMAMM SABJIAIOTCA «OILIOAOTBODPEHUE
in vitro», <«HCKYCCTBEHHOE OILIOJOTBOPEHUE». AB-
TOPBI TEXHOJIOTUY — KeMODUAKCKUE HCCJIeN0BaTeIu
P. 9aBapac u II. Crentoy. B Ykpaune Oeciionue sABJIAETCSI CePbE3HOMN
mpo0IeMOii: MOUTH KaKaasa ImaTasa mapa — oecmromua, mpuuem 70 % — sto

x
JKeHcKoe Oecmumogue, 20 % — mysxckoe. KakoBo Baille OTHOIIIEHNE K 9TOH U §
IPYTUM y2Ke TPaSUIIMOHHBIM OTPACJIAM OMOTEeXHOJIOTHM? §
s PE3YJIbTAT 2
N s}
= 3
OueHKa 3apgaHuna ANA CaMOKOHTponA w
1. Yto Takoe 6moTtexHonorna? 2. Ykaxute OCHOBHble HanpaBJieHUA COBPEMEHHON
1-6 6uoTexHonorun. 3. HasoBuTe OCHOBHbIE 06NACTN UCMNOJIb30BAHNA BUOTEXHONOTUN.
4. HazoBunTe OCHOBHbIe rpynnbl 6roTexHonoruw. 5. MNprBeanTe NpUMepb! BELLECTB,
KOTOPbIe MOJTyYatoT C MOMOLLbI BUOTEXHOMOTUN.
7.9 7.Mouemy coBpemeHHas 61uoTexHonorua AsnaeTca Haykoin? 8. KakoBa coBpemeHHas
6uoTexHonorunsa? 9. KakoBo 3HaueHune brotexHonornu?
10 - 12 | 10. Kakune nonoxutesbHble 1 OTpULaTENbHbIE NOCNEACTBUS BUOTEXHONOMN? 271
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B omau4ue om ecmecmeeHHol 2ubpudousayuu
2eHemuy4ecKas UH)<XeHepus npeodosieadem sudosbie 6apbepeol.
[Jlemckas sHUuKIoneous

§ 64. OCHOBbI FTEHETUMECKOW UHXXEHEPUI

OcHoOBHbIe NOHATUA 1 KMmoyeBble TepmuHbl: TEHETUYECKAA MHXXEHEPUA.
leHoTepanus.
BcnomHute! Y10 Takoe cenekuyma?

HoBocTu Haykun

AmepuKaHCKUe yUYEHBIE W3JEUUJIU IBYX
caMI[0B 00e3bAH BHUAA calimupu O0ObIKHOGEHHBLU
(Saimiri sciureus) oT BPOKIEHHOTO HAJLTOHU3MA.
YuéHble caesas i 3TO C IOMOIIBI0 MCKYCCTBEHHBIX
BUPYCOB, IEPEMECTUB TI'eH UeJ0BEeUeCKOro OejKa
fomoncMHa B KJIETKU 00e3bAH. OTU PE3YJIbTAThHI
MMeIOT MPAaKTUYECKOe 3HAUeHWe, MMOCKOJbKY CTajJ0 MOHATHO, YTO MOJKHO
OCYII[ECTBJIATH JIeUeHUE NAaJbTOHM3MA W y UeJioBeKa. A Kakoe HalpaBJieHUe
HAYKW 3aHUMAaeTCA TAKUMU UCCIeTOBAHUAMU?

COAEPXXAHUE

Yem reHeTunuyeckasa NHXeHepuAa OTNNYaeTca
OT KNlaccuyecKkom cenekuymn?

TemeTnueckas WHIKEHEPUS — 3TO OUYEHH MOJIOI0E
HaIlpaBJieHe HAayKU Ha pPyOeke MOJIEKYJSPHOI Ouo-
JIOTUU, TEeHEeTUKN W OMOTEeXHOJOTHU, I KOTOPOTO
SIBJISETCSA CO3JaHUe OPraHM3MOB C HOBBIMU KOMOMHA-
OUAMA HACJENCTBEHHBIX IPU3HAKOB. 3apOAMJIOCH 3TO
HampaBJieHue wucciaemoBauuii B 1972 r., xorma Ilon
Bepz Buepsrie coegunusn B npobupke [HK Bupyca
SV40 (BonI3bIBaeT IIOABJIEHME OIyXoJielli y 00e3bAH) C
OHEK 6axrepuodara sambaa (mapasuTupyeT B KJIeTKax
KuieuHoi najgouku). Tak Oblia mojayueHa mepBasi pe-
komoOuuantHada JHE (pexkTHK) — monexyna [ITHEK, co-
yeramoiasd B cefe MeHEeTHUUYECKUWII MaTepuaJsl, BbIJEJIEeHHBIN W3 PasIUYHBIX
OMOJIOrMYeCKUX MCTOYHUKOB. ITO CTAJIO0 HAUAJIOM PaspaboTKU GMOTEXHOJIO-
ruu noaydenus pekI[HK, uTo aBiseTcss 0CHOBOII reHeTHMYECKON WHIKeHe-
puu. B cBoém mHTEpBBIO Ha caiite HobesneBckoro komurera Ilos Bepr roso-
puia: «He coscem KoppekmHo HA3bL8AMb MeHS OMUYUOM 2eHHOU UHNICCHePUU.
Mpuvt cOenanu nuwiv nepevlit waz Ha nymu k Heil». IIoToM GBLIN OTKPBITHI
(epmenTsl, paspesatolnue u criuBaiomue menu [[HK, meromsl ompemee-
HUA mocjemoBareiabHOocTH HYKJIeotunoB [IHK (Mmeron ceKBeHMpOBaHUA),
METOZ0B KJIOHUPOBAHUSA T'€HOB U AP.

B uém ke mpemMmyllecTBa TeHETHMUYECKON WHKEHEPUU IIepel CeJeKIIu-
ei1? IIpu co3maHUM HOBBIX ITOPOJ, COPTOB MJIU IIITAMMOB CEJIEeKI[US CTATKM-
BaeTcsA ¢ TAaKMMU IpobiieMaMi, KaK HECKPeIUnBaeMOCTh BUAOB, HEYIIPAB-
JsIeMOCTh W3BHe mporieccamu pexomoOuuanmu [[HK, menmpemckasyemocTb
KoMOMHAIMIT TPU3HAKOB B ITOTOMCTBe 1 Ap. CelleKInsa B CBOUX HCCJIeI0BAa-

Wn. 175. AmepurKaH-
CKUIA BUOXMMUK
M. Bepr (1926)



HUAX OIIMPAETCSA Ha OTOOP IPU3HAKOB M BHYTPUBUIOBYIO MOPUAU3AIMIO.
Ha Bcé yxomuT MHOTO BpPEMEHU, HCIOJB3YVIOTCA Pa3JIUUYHBIE MYTATeHBI
I UCKYCCTBEHHOTO MyTareHesa, W He BCerfla pes3yJbTaThl COOTBETCTBY-
0T OoKumaHuAM. [IpemMyIlecTBO TeHeTUUYeCKOH WHiKeHepuu — OBICTpOe,
IeJieHalpaBJIeHHOe ¥ KOHTPOJIUPYyeMOoe M3MeHeHUWe MPU3HAKOB C MCIIOJNb-
30BaHMEM TeHeTHUYEeCKOTO MaTepuaJja He TOJHLKO OPraHnu3MOB OJHOTO BUA,
HO ¥ PasJIUYHBIX HEPOACTBEHHBIX BHUIO0B. Tak, reHeTMUECKUE CTPYKTYPHI
0aKkTepuii MOTYT MEPEHOCUTHCS B KJIETKU PACTEHUI, a TeHbl YeJ0BeKa — B
KJeTKH OaxTtepuii. MeToabl reHeTHUECKOI WHIKEHEePUU II03BOJISIOT 3Ha-
YUTENHbHO YCKOPUTH CEJIEKITMOHHBIE IIPOIECCHI: CPOK MOJYUYEHUS HOBBIX
¢GopM OpraHmM3MOB cokpaTuics no 3—4 jetr Bmecto 10—12 jer, Heobxo-
IUMBIX C IPUMEHEHNeM MeTOIOB cejeKiuu. M emé ogHO IpenMyIIecTBO:
reHeTUYEeCKas MHKEHEPUs MCCJeayeT IIPOIlecChl PEKOMOMHAIINY U MOJIyYe-
HUSI HOBBIX T'€HETUUYECKUX CTPYKTYD 6HE Op2aHU3MA, TOCKOJBKY MOJEKY-
JIApHAas OMOJIOrMs AOKA3aja, UTO €CTEeCTBEHHbIEe MEXAHU3MbI COXPAHEHUS
CTaOMJIBHOCTYA T'eHOMAa M3MEHUTh HEBO3MOXKHO 1 omacHo (u.. 176).
WNtak, TEHETUYECKAA UHXXEHEPUA - HanpaBneHue Hayku, Lenbio

KOTOPOro ABMAETCA CO3[aHNE reHeTUYeCKUX CTPYKTYP N OpraHM3mMoB
C HOBbIMUA KOM6I/IHaL|,VIﬂMI/I HacneaCTBeHHbIX NMPU3HaAKOB.

KakoBbl meTOAbI reHeTU4YeCcKon NHXeHepun?
Hna  cospmaHusA OPTraHUSMOB C  sonuposanye HyxHOMO

reHeTUYeCKU U3MEHEHHON HacJe[- reHa (B 5Tom ciy4ae Mnasmuabl-
o VIHCEKTULMAHOIO reHa, BEKTOPbI —

CTBEHHOCTBIO B T'eHETHYECKOI HHXKe- KOTOpbIN y6uBaeT KOMbLIEBbIE

HepUu MPUMEHAT CIeru(puuecKre HaceKombIX) monekynbl 1HK

(P)epMEHTHI 1 METOBI.

Hns momydyeHMs TEHOB, UX COe-
IVHEHUS ¢ BeKTopamMu (miasmwuja-
MU WJIV BUPyCaMH) B T€HETUUECKON

'Hepepa6OTKa C d)epMeHTaMVI 4
Bbl,qeneHHbm Kycok JHK Pa306u.leHHblVI BEKTOp

WHKEHePUU WCIOJL3YIOT (epMeH-
TBI: peéepma3bvt ((pepMeHTHI, Ka- \ ‘3
ranusupyomue cunres Hutu JHE
Ha wMmarpune uPHR), pecmpurma- Knetku pacrenna Q 0
3a6|/|pa|oT NHCEKTULNA-
3o (pepMeHTHI, paspesarolive Hy- HbIiA | Lot v Be5T9p5 é
KJEOTUIHBIE  IIOCJEeIOBATEIHLHOCTH
A . A OT6"'pa'°TCf‘_F BbipawuBatotca
B OIpPEAEeNEHHBIX MECTax), AuUza3bl .'.\ KneTku .| pacTeHns ¢
C NHCeK- |
(dbepMeHTHI, coUYeTAIOINE HYKJIEO- = a8 OTOBPaHbIMM KreTKamm
TUOHBIE IIocJegoBaTeabHOCTH). Oc- .

HOBHBIMHU METOJaMM TeHEeTHUYeCcKOIl
WH)KeHepuu ABJIAI0TCA: 1) memodut

Hacekomble

noayienua 2eHemuviecKozo mame-
_ TMHYT OT
puana (nas ToJydeHUS TEHOB Iy brenaria a1

TEéM XMMUUYECKOI0 WJIN MATPUUYHOTO
CHHTE3a, BBIJEJICHUA IIPUPOSHEIX
reHOB M3 I'eHOMOB, co3maHue pek]l-
HE); 2) memodwv. ronupoeéanus u
PasmHodNeHUA 2eH06 (NI Pa3MHO- Mn. 176. OTaenbHble 3Tanbl CO3AaHNA
skeaua wmosekya IIHK B cocrase TPaHCreHHOro CopTa KyKypy3bi
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mragmuy uiau mosexkyn [JHK BupycoB); 3) memods. nepernoca u éxarode-
HUA 2eHemuiecKozo mamepuana 6 zewom (IJis MePeHOca reHOB C YUaCTH-
€M ILJIa3MUI-BEKTOPOB, BUPYCOB-BEKTOPOB MJIX C IIOMOIIBIO JIUIIOCOM).

WTaK, cyTb COBPEMEHHDBIX NCCNEAOBAHNIN FEHETUYECKON NHXEHepUK
3aKJII0YAETCA B TOM, YTO PeKOMOMHaLMM FeHOB OCYLIECTBAAIOT in vitro,
3aTeM Hanpae/ieHO NEPEHOCAT reHeTUYeCKNe CTPYKTYpbl
B KNETKM OpraHv3Ma, Janee 3akpennaT 3Tu reHbl B [HK
1 obecneunBaloT nepegauy nHGopmaumn.

KakoBa ponb reHeTU4eCKO MHXXeHepuu B 6uoTexHonorum n meguunHe?

Brnaromapa reHeTmuecKol MHKeHepUU OCOOEHHO OBICTPO PAa3BUBAIOTCHA
CeJIbCKOXO3AMCTBEHHOE U MEQUIIMHCKOE HAIIPABJIEHUA UCCJIeTOBAHUMI.

B cesbCcKOM X03dAHCTBE MeHETHUYECKAd WHIKEHEPUA OTKpPHLIA IEPCIEK-
TUBBI CO3JAaHUS TPAHCTEHHBIX OPraHM3MOB C 3apaHee 3aIJIAHMPOBAHHBIMU
cBoiicTBaMu. 3a TocjaegHue 15 JeT MPOILIM TOJIEBbIe MCHBITAHUA OKOJIO
25000 pasaUYHBIX TPAHCTEHHBIX KYJIbTYPHBIX pacTeHuii. s yaydimeHus
CBOWCTB KYJbTYD YYEHBIE IBITAIOTCA CAEJIATh UX YCTOMUYMBBIMUM K 3acCyXe,
3aMOpO3KaM, BPEIUTENIAM, a TaKyKe UTOOBI MOTJIM (PUKCUPOBAThH a30T. Pas-
BUTO WHIYCTPUIO TPAHCT€HHBIX KMBOTHBIX, INIMPOKO WMCHOJB3YEMBIX [JIs
HayYHBIX IeJiell KaK MCTOYHUK OPTraHOB IJIA TPAHCILJIAHTAIINM, KAaK IIPOU3-
BoxuTeNu OEJIKOB, IJIA TeCTUPOBAHUA BaKIUWH U np. OQHUM U3 caMBIX IIep-
CIIEKTUBHBIX HAIIPABJIEHUN ABJIAETCA «BBIPAI[MBAHIE JIEKAPCTB Ha (hepme»
— IOJyYeHWe M3 MOJIOKA TPAHCTeHHBIX JKUBOTHBIX OOJIBIIIONO KOJIMYECTBA
0eKOB, IPpUMEHSAEMBIX B MeaunuHe. IIpu yyacTum mramMMOB MHUKDPOOpPra-
HU3MOB VK€ CEeTOJHA IOJIYUaIOT UHCYJLUH, UHMeP@HEePOHbL, 20pMOH POCMA,
Gepmenmol, 6UMAMUHBL, BAKUUHBL, AHMUMENA U JP.

Temeruueckaa WHIKeHepUA IIOMOraeT MeAMKaM OOpoTbcA c 00Je3HA-
mu. PasBuBaercsa reHorepanus — COBOKYIIHOCTb METOHIOB JleYeHUs HacJel-
CMGBEHHbLX, OHKOL0ZUYECKUX HEKOMOPbLX 6UPYCHLLX 3a00/le6AHULL NnYymém
6HECeHUA U3MEHEHUIl 6 2eHemUYeCKUll annapam KJiemoK Nayuenmos ¢ ue-
AbI0 HANPABAEHHO020 U3MEHEeHUs 2eHHbLX Oehekmos uau npedocmagieHus
KJemKam Ho6blx (QYHKYuUil. B TeHOTEpATINU BBHIJENAIOT TaKuWe BUIBI, KaK:
a) comaTUYecKas IeHOTepanusa — BBeJeHUEe I'eHOB B COMATHUYECKUE KJETKU
nmanveHTa; 0) BHEOPraHM3MeHHAA MeHOTepanusa — BBeJeHVe I'eHOB B KYJIbTHU-
BUPYEMbIe KJIETKU U MepecajKa 9TUX KJEeTOK MallueHTaM.

Cetiuac B mupe 0K0J0 400 IIPOEKTOB HPOXOAAT KJIMHUYECKNE MCIIBITA-
HUSA, CPeAU KOTOPBIX TPOEKTHI JIeUeHNA reMO(hUINY U OITyX0JIell MO3ra yiKe
HaXOAATCA Ha 3aBepIIIaloleM JTarle.

C mesp0 mpemorTBpalleHusa WHDEKIVUOHHBIX 0oJie3HEH cO3IaroTcs
JAHEK-6axkyunb. — reHeTMUYeCKNe CTPYKTYDPBI, IIOCJE€ BBEJEHUS B KJETKY
obecrieynBaOINie CUHTE3 OEJIKOB, IMpPeJHAa3sHAYEHHBIX A (DOPMHUPOBAHUSA
UMMYHHBIX PEaKIINA — IyMOPAJbHOTO U KJIETOYHOTO UMMYHUTETA.

leneTnueckas WH)KeHEePUSA MOMKET IPUBECTHM K OOpPA30BAHMIO OTAaC-
meix TunoB JIHK. ITosTomMy chenuajucThbl, IIPOBOIAINNE KMCCIENOBAHUIA U
BHEAPAIOINE B KU3Hb JOCTUKEHUA I€HETUUYECKON WHIKEHEPUU, JOJIKHBI
IIOMHUTL O TEOPETHUYECKOM PUCKE TOT0, UTO MCKYCCTBEHHO CO3JaHHBIE
reHeTUYeCKUEe CTPYKTYPhl MOTYT CIOCOOCTBOBATH IIOSBJIEHUIO OIACHBIX
OPraHM3MOB C HeNpeACKasyeMoil WH(EKIMOHHOCThI0O ¥ HETaTUBHBIM
BO3ENCTBUEM HA HKOJIOTHUIO.



UTak, reHeTnyeckue CTPYKTYpbl, CO34aHHblIE C MOMOLbIO reHeTUYeCKOW UH-
XKEHEPUN, MOT'YT 3HAYNTENIbHO BNINATb Ha pelleHne I'IpO6J'I€M yenoBeyecTBa.

AEATEJIbHOCTb

x@: 3afaHue Ha NpUMeHeHne 3HaHWI

Baaromaps reHeTnuyecKoi MHKeHepUU B Ha- 112737456
CTOdIIee BpeMsl IIPUMEHSIOTCS pPas3jndHbIe Be-
mecTBa. ComocTaBbTe Ha3BaHUS 9TUX BEI[ECTB
C UX OIpEJeJeHUIMU U MOoJyuYnTe PaMuINio YU6HOTr0, KOTOPBIH paspaboTras
MeTO[ OIIpeleIeHNs MocaeqoBaTebHOCTH HyKIeoTunoB JTHK.

1 WHcynuH E, BewecTBa, bopmumpyioLime cneyndryeckmnii ryMopasnbHbI UMMYHN-
TeT

2 Uwnankob6anamuH | I BewecTBa, popmupytowme HecneunduUeckmin rymopanbHbiii UMMY-
HUTET

3 ComatotponuH | € TOPMOH NoAXKenyaouHON Xenesbl, PErynupyiowmnin copepxaHme
IN0KO3bl B KPOBU

4 WNHTepdepoHbl H lopmoH runodusa, KOTopbii BINAET HA POCT OpraHu3ma
5 AHTUTENA P lMpenapaTbl dopmupytoLrie NCKYCCTBEHHDIN aKTUBHbBIN UMMYHUTET
6 BakuuHbl E, BopopacTBOpuUMbIi BUTaMKH, HEO6X0AMM AN KPOBETBOPEHNA

buonorua + ®unsuka

BexTopamMu B reHeTHUYECKON HMHKeHepUN Ha3bIBa-
0T MOJIEKYJIY HYKJIEHMHOBOM KUCJIOTHI, KOTOPAA OCY-
IIIECTBJIAET [JOCTABKY TIE€HETHYECKOr'0 MAaTepuaia B
KJIETKHA. BeKTOpaMI/I Yqalre BCero CJayxaT IIJladMKbI
(xosbiieobpasubie MoseKkyabl JHK) u moaekyasr JTHK
baxTepuodaros. Uro Takoe BeKTOPHI B (pusuxe?

<! OTHOLLEHUE
2 RGN

‘4-‘? Buonorus + 3gopoBbe

Kaprodens — ogHa m3 caMbIX TMOMYJAAPHBIX B HAIEH CTpaHe KYJIbTYD.
K coskasenuio, HeMaayIO YacThb €€ yposKasd yTPauyUBaIOT M3-3a KOJIOPAICKO-
ro JKyKa. JTO 3aCTaBJIAET 3eMJIEeJbIEB UCIOJb30BaTh PA3JINUHbIE XUMU-
yecKkue cpeZcTBa. ['eHeTHUeCcKas NMHIKeHEePUs IIOCTAaBUJIA IIeJIb: CO3LATh BbI-
COKOYpOsKaliHble U yCTOIUMBEIE K KOJIOPAICKOMY KYKY copTa KapTrodesd.
HpI/IMeHI/ITe CBOM 3HAHUA U OIEHUTE IIPEMMYIIeCTBa N BO3MOMHbBIEC PHUCKU
IpUMeHeHNdA TaKUX COPTOB KapTodesd AJid 3J0pOBbA UeJoBeKa.

\ 7 PE3YJIbTAT

OueHKa 3apgaHua AnNA CaMOKOHTponA

1. Yto Takoe reHeTnyeckasa nHxxeHepua? 2. KTo ABNAETCA OTLOM reHeTUYeCKON UH-
XeHepun? 3. HazoBnTe OCHOBHblE METO[ bl FEHETUYECKON NHXeHepun. 4. KakoBbl oc-
HOBHblE 3Tarnbl FEHETUYECKOW MHXXEHEPUN TPAHCTeHHbIX opraHn3moB? 5. YTo Takoe
reHoTepanusa? 6. Yto Takoe [JHK-BakUMHbI?

7. Yem reHeTuueckan UHXeHepWA OTIMYAETCA OT Knaccuyeckonm cenekummn? 8. Kak
7-9 | co3galTca opraHM3mbl C HOBbIMU Npu3Hakamu? 9. KakoBa posib reHeTUYeCKon UH-
XeHepuu B bBrioTeXHONOrMn 1 MeguumHe?

10. OueHnTe Ha KOHKPETHOM npumepe npenmyiectsa 1 BO3MOXHble PUCKK Nnprme-
HEHNA TPAHCIE€HHbIX COPTOB paCTeHVIVI ANA 300POBbA YeJIOBEKA.

10-12
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To be, or not to be, that is the question.
B. lLLlekcnup. f[amnem

§ 65. TEHETUYECK MOANOUNLNPOBAHHBIE OPTAHU3MbI
OCHOBHbIe MOHATUA N KnueBble TepMmuHbl: TEHETUYECKU MOAUNDU-
LUPOBAHHbIE OPFTAHU3Mbl. leHeTNYeckn moandunLpoBaHHble NMLe-
Bble MPOAYKTbI.

BcnomHute!  YT0 Takoe reHeTMuecKas nHkeHepua?

Mopymarire!

B omHom m3 3akomompoekToB BepxoBHOo# Panbl
VKpauHbl IpefIaraeTcs yCTAHOBUTH, UTO CYOBEKTHI XO- E E 3
39 CTBOBAHNSA, KOTOPbIe BBOAAT B 000POT IUIIEBLIE IIPO-
oyKTEI ¢ I'MO, JOJKHBI OTPaskaTh Ha BTUKETKe IPOAVK- rM®
Ta mHGoOpManuo 0 Haaunyuu B Hux I'MO, ecau ux moJd
npessimiaer 0,9% . CoryiacHo mefiCTBYIOINIMM HOpPMaM BCe

MUINEeBbIe TPOAYKTHI JOJKHBI MapKupoBaThea Haanucbio «C I'MO» unru «Bes
T'MO». Yro 5T0 3a MAapKMUPOBKA U AJS YeTro €€ UCIOJIb3YIOT?

COAEPXXAHUE

Kak nonyualot reHeTnuyeckn moanduumpoBaHHble OpraHn3mbi?

Tenetnuecku MoauGUITMPOBAHHBIE OPTaHU3MBI CTAJHW PEAJBLHOCTHIO C
konta 1970 r., Korza MosSBUINCH II€PBhIe OAKTEPUN CO BCTPOCHHBIMY TeHAMU
WHCYyJMHA. JTO ObLIa IepBasd MOUBITKA Mcmob3oBaHus I'MO ¢ 1esabio Tepa-
Y 4eJoBeKa OeJKaMU-IPOAyKTaMu. [lJIsg 9TOro B reHOM KHUIIIEYHOH IajIod-
KU BCTPOWUJIM T€H YeJOBEUEeCKOr0 MHCYJIWHA. B pesyabraTe HEIPUXOTJIUBBIE
U JeIEBbIEe B COAEPyKAHUY 0aKTepUU CUHTE3UPYIOT YeI0BeUECKUI MHCYJINH.

Tenernyeckass MoguMUKAINA OTJNYAETCA OT €CTECTBEHHOTO U HCKYC-
CTBEHHOT'O MyTareHe3a HaIPaBJIEHHOCTbIO U3MeHeHui reHotuna. Ilpu arom
TeHEeTUUYECKUH MaTepuasl IePeHOCAT M3 OJHOTO OpPraHM3Ma B APYroil, Ipu-
MeHsA mexHonozuio pexomobunanmusvix JHK. Cosmanue pex/IHK mpo-
UCXOOUT Oyarozapsa memodam MONEKYAAPHO20 KAOHUPOGAHUA — TIOIY-
yeHnto MHOTUX Komuit mosnekyiabl [[HK in vivo. [Ipu mcmoirb30BaHUY 3TUX
yiKe KJIACCMUEeCKUX METOIOB PAIOM CO BCTPOEHHBIM I'eHOM, KaK IIPABHUJIO,
BCTaBJIsIeTCA MapKep (HampuMmep, TeHBI (PIYOPECIeHTHHIX OEJIKOB, CBeue-
HUe KOTOPBLIX 3aMETHO B yJIbTPa(UOIETOBOM M3JIYUEHUN).

TemeTnuecku MOAUMUIIMPOBAHHLIE OPraHU3MBI II0 IIOJABJISIONIEMY
OOJIBIIMHCTBY IPU3HAKOB HE OTJIMYAIOTCA OT MCXOTHBIX (DOPM, HE MMEIOT
OTKJIOHEHUI, CITIOCOOHBI K MOJHOIIEHHOMY Pa3MHOYKEHUIO U, UTO BAKHO [JIA
YeJIOBeKa, IepefaloT BCTPOeHHbIe B HUX HACJEICTBEHHBbIE XapaKTePUCTUKY
CJIEVIOIIAM ITOKOJEHUAM.

IlosyueHHBIe TpaHCTeHHBIE OPraHW3MBbI BHIPAIMBAIOT CHAdaja B Jiabo-
paTopuu, 3aTeM Ha OUBITHBIX ILJIONIAMKAX M IOCJEe Cepuil 00A3aTesbHBIX
TecTOB Ha 0e30IIaCHOCTH, KOTOPBIE IIPOJOJIMKAIOTCA B TeUeHUe HEeCKOJIbKUX
JIeT, PeKOMEHIYIOT K BBIIYCKY Ha PBIHOK.

Nrak, TEHETUYMECKN MOANOULIMPOBAHHDBIE OPFTAHU3MbI

(mpaHCZEHHble OpZGHUBMbI) — OpraHm3mbl, MMewwne B CoCtaBe
CBOEro reHoMa 4YykepofHble reHbl opyrmx opraHM3mMosB.



KakoBo 3HaueHMne reHeTn4Yecknn MogudnLUnpoBaHHbIX OPraHN3MoB?

IIuporkomaciTabHOe MCIOIb30BAHNE TPAHCTEHHBIX OPTaHM3MOB Haua-
gock B 1996 r. [lna oxpaHBI IPUPOJHI, B IMUINEBOH IPOMBINIIEHHOCTH, B
MeIUINHE MCIOJIb3YIOTCA MPAHCZEHHbLEe MUKPOODZAHU3MbL, KOTODPHIE:

+ pagjaraloT He(Th IIOCJie TEeXHOTEeHHBIX KaTacTpod (IIITaMMBI MeTaHO-
baxTepuii);

* CHUHTe3UPYIOT KOPMOBbIe OeJIKU, JeKapcTBa (MHCYJINH, HUHTeP(PEPOHbI);

*  TPOAYIIMPYIOT AaHTHUOMOTUKY (MEeHUIIMJIINHBI, 11e(aJoCTIOPUHEI, CTpPel-

TOMHUIIMHBI, CHUHTE3UPYIOIe ILJIecHeBble TpPuOLI u3 pomoB IleHu-

nunauyMm u Ledanocnopuym, 6axrepun poga CTpenTOMUIIETHI);

*  TPOAYIMPYIOT 3aKBACKM IJiA M3TOTOBJIEHUA OuoKehUpoB u Guoitoryp-

TOB (IIITAMMBI MOJOUYHOKMCJIBIX OaKTepuii) u ap.

s HYKI CeJbCKOTO XO3AMWCTBAa, MEIUIIMHBI, CAZOBOJCTBA CO3JaHBI
mpaHczeHHble paCmMeHus, CpeIu KOTOPHIX IIPeod/afaioT TeHeTHYeCcKU MO-
INDUITMPOBAHHEIE CEIBLCKOX03AHCTBEHHbIe pacTeHuA: cod (54 %), KyKypy-
3a (28 %), xmomok u patc (mo 9 %), kaprodens (o 1 %). Kpome ykasam-
HBIX KYJbTYP Ha HE3HAUMTEJbHBIX IJIONIANAX BHIPAIIIUBAIOT TeHETUUYECKU
MOAUMUITMPOBAHHBIE COPTAa HMOMHIOPOB, THIKBBI, TabaKa, CBEKJIBI, JIbHA.
V:Ke co3maHbl, MPOXOAAT UCHBITAHUA U IPOIENYPY PETUCTPAIINY TPAHCTEH-
HBIe COpTa puca M MINeHWIbl. Biarogaps reHeTU4YecKOd WHIKeHEePUHU IIO-
Jy4aloT KyJbTYPHBIE COPTa, YCTONUMBBIE K HACEKOMBIM-BpeauTeasaM (reH
SHIOTOKCUHA OakTepuil Bacillus thuringiensis meiaer KapTodeab Heche-
IOOHBIM /IS KOJIOPAJACKOTO KYKa), K repourugam (reHbl arpobakTepuin me-
JIAIOT MX YCTOMUYMBBIMU K XUMUYECKUM IIperaparam), K Mopo3aM (6axkTepunu
«ice-minus», JXUBYIIME B PACTeHUAX [IJIA TPeJOTBpAIeHUA 00pasoBaHUA
KPHCTAJJIOB JibZa). ECTh U cpelu TPaHCTEHHBIX PACTEHUH JieKapCTBEHHBIE
u mexopaTtuBHble (ur. 177).

OpHoll U3 BasKHEHININUX 3a7ad TeHeTHUUYeCKOil
WH)KEHEePUU ABJIAETCA CO3JaHNEe MPAHCZEHHBLX HCU-
B0MHbLX C TIOBBLIMIEHHON ITPOM3BOAUTEIHLHOCTHIO U
YCTONUYMBOCTBIO K 3a00JIeBAHUAM, HCIIOJb3YEMBIX
B JKMBOTHOBOJCTBe um MemuiimHe. CosmaioTcs Ku-
BOTHBIE-0MOPEaKTOPhI, KOTOPhIE MPOU3BOAAT IIPO-
OYKTBI MeIWITMHCKOTO B3HaueHuUA. TpaHCTeHHBIE
MBI B MEAUWIIMHE AAIOT Ba’KHYI0 MHOOPMAIIUIO
0 pa3BUTHM 3a00JIeBAHUU, YTO OY€Hb BAYKHO MJIA |41 177. B 2004 I. co3naH
reHoTepanuy. BbIBeZeHBI IeHETUYECKU MOAU(DU-  renetnueckn moanduumpo-
IIUPOBAaHHBIE PHIOBI, KOTOPHIE MCIOJB3YIOTCA KaK BaHHbIN COPT PO3
JOMAIlTHWEe JKUBOTHBIE (HampuMep, (PIyopeciieHT- Blue Moon
Hble PBIOKM mgaHuo-pepuo (Danio
rerio)) WIu B PHIOHBIX X03AKUCTBAX
(un. 178). Tak, ocobu AaTJIaHTHU-
YECKOT0 JIOCOCS CO BCTPOEHHBIM
B TEHOM JOIONHHUTENbHBIM rop- =7 = SFEEiEie
MOHOM pOCTA OT YaBLIUM B3HAYU- V. 178. ATnaHTUuecKuii
TEJIbHO 0OJIbIlle OOBIYHBIX U BABOE  ;0cocy bnyopecueHTHbie
ObICTpee [OCTUTalOT TOBAapPHOU aKBapuyMHbie pbi6KI
MAacchbl. AaHMOo-pepro
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WUTak, reHeTn4eCcKkun MO,EI,I/I(I)I/ILII/IpOBaHHbIe OpPraHn3mMbl NCNONb3YKOT B CE/IbCKOM
X03AMNCTBE, NMULLEBON NPOMDbILWNEHHOCTN, MeANLINHE N OXPaHe Npupoabl.

KakoBbl BO3MOXHble PpUCKN UCMOJ/Ib30BaHNA reHeTu4Yeckn mognunumnpo-
BaHHbIX NULEBbIX NPOAYKTOB?

I'enernuecku Mogu(pUIMPOBAHHBIE MHUIIEBbIe MPOAYKTHI — M0 NUle-
8vle nPodYKmMbl, NOLYUEHHblEe U3 zeHemuuecKu MOOUDUUUDOBAHHBLX Op2a-
Husmos. Besomacusl gu mpoaykTel ¢ 'MO? JucKkyccuu o 3TOMY IIOBOIY
He YTHUXAIT.

OmHEM 13 BO3MOXKHBEIX PHCKOB YIOTPEOJeHUs reHeTudYecKu Momubu-
IIMPOBAHHON THINM PACCMATPUBAETCA €€ TMOTEHIIMANbHAA AJAJAEPZeHHOCMb.
Eciu red BcTpamBaioT B reHOM OPraHM3Ma, TO KOHEUHBIM Pe3yJbTATOM SIB-
JIgeTCs CUHTEe3 B PACTeHUU HOBOT'O 0eIKa, KOTOPBIH MOKET OBbITh HOBBIM B
pamuone. Ho Kaxaplii remeTnyecKu MOAM(DUIIMPOBAHHLIN IPOAYKT, IIpe-
JKOe ueM IMOIaJeT K IIOTPeOUTEeNI0, MPOXOAUT IIPOIEeAypPy OIEHKU ero aj-
JIePTUYECKOr0 IoTeHIInaga. Eciau MpogyKT B mpoliecce paspabdoTKU IPOSB-
JIsIeT aJllepruyecKue CBOICTBA, TO 3aIpOC Ha KOMMEPIIMAIMU3AIINI0 MOMKET
ObITh oTo3BaH. Hampumep, B 1996 r. kommauusa Pioneer Hi-Bred paspa-
0aTbhiBaJia KOPMOBYIO COIO C IIOBBLIIIIEHHBIM COJEP:KaHUEM AMWHOKUCJIOTHI
MeTHOHMHA. [ 9TOTO MCII0JB30BAIM I'eH OPasUIbLCKOTO Opexa, KOTOPLII,
KaK BIIOCJIEICTBUU OKAa3ajoCh, OKa3bIBAJ ajliepruuecKoe meiicrsue. Aiep-
rus, BeI3BaHHAas O0eJIKoM OpasuiabcKoro opexa (Bertholletia excelsa) B Mo-
IuUIIMPOBAHHON coe, ObLIA TAKOTO Ke XapaKTepa, KaK U ajljlepruuecKas
peakIus Ha OObIUHBIE OpasUIbCKIE Opexu. B maHHOM ciiyuyae BCeMy BUHOI
OBLLI CUJIBHBIN aJliepreHHbIN 0eJI0K opexa.

CyIiecTByeT TeopeTuyecKas OMacHOCTb 20PU30HMALbHO20 NepeHoca iy-
HCUX 2eH08 B TeHOM uejioBeKa. OMBITHI HA MBIIIAX IIOKAa3bIBAIOT, UTO (hpar-
MeHTHI HemepeBapenuoit [[THK m060if muimu MOryT IPOHUKATH B KPOBD,
momazaTh B IIeUeHb U Jake MPOHUKATH CKBO3b ILJIAIleHTapHbId 0aphep. Ho
HU OJHOTO CIIyuasi BCTpamBaHusA reHoB uyxkepoauoii JHK B remom morom-
cTBa He HA0JIIOMAJIOCH.

CylecTByeT B 00IIeCTBe M MHEHIUE O Hez2AMUBHOM BAUAHUU MPAHCZEH-
HblX pacmeHuil Ha okpyxcawwyn cpedy. Kax npmMep OPUBOAAT Ta-
KOe mccaemoBaHue: B JIaOOPATOPHBIX YCJAOBUAX CKAPMJIMBAHNE MIBLIbIIGI
Bt-KyKypyssl rycenunaM 0a00YKM MOHApxa 3aMemJisfeT POCT U IIOBBIIIAET
CMepTHOCTh JuunHOK. OmHaKo Gojiee TyiyOOKMe W 0oJjiee IITHPOKHE HCCJIe-
IOBAHUSA II0 OIlEHKE PUCKA MOKA3aJIi, UTO BJIUAHUE MBIIBILI Bt-KyKypyss!
Ha IONYJIALNI0 0a00UKY MOHAPXA B IPUPOLHBIX YCIOBUIAX HE3HAUNTEIbHO.

Takum o0pas3oM, OIEHKM BO3MOJKHBLIX PHCKOB Hucmoiab3oBaHus I'MO B
ob1rtecTBe IpeyBeanueHbl. Y uénble Hanmonaabuoi akagemun Hayk CIITA u
emié 11 HayYHBIX COOOIIECTB M3 PABHBIX CTPaH Mupa, Jaypearsl HobGeses-
CKUX MpPEeMHUIl yTBEPIKIAIOT, UTO C HAYYHON TOUKM 3PEHUS HEe CYII[eCTBYeT
OTJIMUUM MEXKIYy PACTEHUSMU, MOJYUYCHHBIMHU C KCIIOJb30BAHUEM TI'eHHOI
WH)XEHEePHUU, U PACTEHUSMM, BBLIBEJEHHBIMU TPASUIIMOHHBIMH METOZAMU
CeJIEKITUH.

CnepoBatenbHO, Npobnembl 6e3onacHOCTM U npumeHeHuss TMO gomKHbI
peLaTbcA Ha YPOBHE UHAMBUAYANbHOrO NPOAYKTa — C MOMOLLbIO
Pa3fINyHbIX TECTOB, NOATBEPKAAIOLNX COOTBETCTBUE MCCIeayeMON
NPOAYKLUNN CYLLECTBYIOWUM CTaHZApTaM 1 HOpMaM.



, AEATEJIbHOCTb

M 3afjaHue Ha NpyMeHeHune 3HaHWN

HenaBuOo yuéHble BBIBEIM TeHETHYE-
CKM MOAU(PUIIMPOBAHHON COPT IIOMUJO-
poB. BciencTBue BBICOKOTO COAEPIKAHUSA
QHTOIIMAHOB 3TW IOMUAOPHI MMeJU Heec-
TECTBEHHBIN (DMOJIETOBBHIN IIBET. ¥ TaKUX
IIOMUIOPOB AJIUTEJLHBIN CPOK XpaHeHWs,
OHM YCTOWYWUBHI IPOTUB «CEPOA THUJIU»,
IIOKa3aJil IPOTUBOPAKOBHIN 3(h(eKT B uc-
CJIeTOBAHUAX HA MBIIIaX. A IIOYeMy 3TOT
COPT SABJIAETCA T€HETUUYECKU MOIUDUIIUPO-
BaHHBIM?

bnonoruna + Cenbckoe X03AMNCTBO

Puc 3sosoroii — reHeTuuecKkm Momudu-
IIVPOBAaHHBINA copT puca moceBHoro (Oryza
sativa L.). Onas wmomuduramuu puca IIo-
CEeBHOTO OBLIM B3ATHI ABa I'eHA: T€H pSY OT
Haprucca (Narcissus pseudonarcissus) u *
reH crtl or mouBeHHOU OakTepuu (Erwinia
uredovora). PacTeHuns MOryT CHHTE3UPO-
BaTh M HaKAILIMBATh B BHIOCIIEpMe OeTa-Ka-
POTHH, KOTOPBIA ABJIAETCA IpeariecTBeHHNKOM Butammuua A. Ilo manHBIM
IOHUCE®, neduiuT sTOT0 BUTAMUHA SIBJIAETCA IPUUNHON cMepTH OT 1 10
2 MJIH YeJIOBEeK e:KeroJHO. A KaKOBO 3HaueHMe BUTaMHHA A B opranusMe
yejgoBeKa?

ﬁ! OTHOLUEHUE
E Q

«?‘g Buonorua + NMpakrnka

\f

CpaBHUTe IPEeNMYIIeCTBA U PU-
CK{ WCIIOJIb30BAHUSA TE€HETUYECKU
MOAU(UIINPOBAHHBIX OPraHN3MOB
M TeHEeTUYECKN MOAU(MUIIMPOBAHHLIX IIHUINEBBIX MPOLYKTOB M BBICKAMKUITE
COOCTBEHHEBIE CYKIEHUSI O BO3MOJKHOCTH HCIIOJB30BAHUSA TPAHCTEHHBIX Op-
TaHW3MOB B JIeSITEIbHOCTH YeJIOBEeKa.

Mpenmyuwecrea Bo3moxKHble pucKn

o~

o PE3YJIbTAT

=

OueHKa 3apaHuA ANA CaMOKOHTponA

1. Kakune opraHunambl ABAAIOTCA reHeTuYeckn moguduumposaHHbiMn? 2. MNprseante
npumepbl TMO. 3. lMprBeanTe NprMepbl BelecTs (MPoAyKLMK), KOTopble Nony4YaloT
1-6 | u3 TMO. 4. HazoBute 065act fesTenbHOCTY YenoBeKa, B KoTopbix TMO npumeHs-
eTcA WMpPOoKo. 5. YTo Takoe reHeTnyeckn MoanGULMPOBaHHbIE NULLEBbIE NPOAYKTbI?
6. Ha3oBK1Te OCHOBHblE pUCKK Ncnonib3osaHua FTMO.

7. Kak nontyyatot TMO? 8. Kakoso 3HaueHne TMO? 9. KakoBbl BO3MOXHbIe€ PUCKM KC-
Nonb30BaHMWA FreHETUYECKN MOANOULMPOBAHHbIX MULLEBbLIX MPOAYKTOB?

10-12 | 10.MogymaiTe 0 BO3MOXXHOCTAX MCMONb30BaHNA TPAaHCrEHHbIX OPraHVN3MOB.

§ 65. feHeTNYECKN MOANPULIMPOBAHHbIE OPraH3Mbl
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UnxxeHepus - ompacnb unmenneKmyansHoli 0esmesbHOCMU NO NpUMeHeHUIo
docmuieHull HayKu e peuleHuu npobnem yesoseyecmad.
W3 sHUUK/IONEouU

§ 66. KJIETOYHAA UHXXEHEPUA

OcHOBHbIe MOHATNA N Knoyesble TepMmuHbl: KJIETOYHAA WHXKEHEPUA.
KnoHupoBaHue opraHnsmos.
Bcnomuute!  YtO0 Takoe 6uotexHonorma?

HoBocTu Haykun

BripamuBanue KocTeil U3 CTBOJOBBIX KJIe-

HOTM PaHEHHBIX OOHIoB. MeTOAMKY, OCHOBAHHYIO Ha

(] -‘p
KJIETOYHOH WHiKeHepuu, paspaboran B. Orxcumer co- he sl
BMecTHO ¢ [l. 3y6oBeiM u I'. BacunbeBeiM. UTo ke Ta- 7
KoOe KJIeTOUHAd MH)KeHepua?

ey
TOK — Pe3yJbTaT HCCJIELOBATEIbCKOI paboThl Bpaueii zi‘__! g 0
u 6mosioroB [J0HEIIKOTO MHCTUTYTa HEOTJIOKHOH U BOC- EgeT
craHoBurenbHOi xupypruu um. B. K. I'ycaka. Cerogusa .
KOMaH[Ja crenuaitucToB paboraer B Kueme, craBsa Ha

COAEPXXAHUE

Yem 3aHUMaeTca KNneTtouHasa uHxeHepua?

KJETOYHASA UHKEHEPUS - smo ompacav Hayxu, 3adaueil Komo-
poil asasemcsa co30anue HOBbLX KJIEeMOK U NOLYYeHue MKAHell, 0p2aH08 U
OpP2AHU3MO8 U3 KAemouHoz0 mamepuana. «KieTounas», TaKk KaK MaHUITY-
JIAIUAN OCYIIECTBIISIOTCS C OTAEIbHBIMU KIeTKAMU, a «MHKEeHepUus» — KOH-
CTPYUPYIOTCSA HOBBIE KJIETKU HA OCHOBE MX M’MOPUAN3AIINY, PEKOHCTPYKIIUI
¥ KyJIbTUBHPOBaHUA. [IpermyIecTsa KIeTOUHON MHIKEHEPUM: OHA II03BO-
JIAeT 9KCIEePUMEHTHPOBATh C KJETKaMU, a He C IeJBIMHA OpraHu3MaMu,
a TakiKe IOJIyUYaTh M3 KJETOK TKAaHU ¥ OPTAaHMW3MBI C 3aJaHHBIMU CBOIi-
crBaMu. Tak, B BBINIEYIIOMAHYTOM IPUMeEpPe KOCTHYIO TKAHb M KOCTHU BBI-
paIiuBaioT M3 CTBOJOBBIX KJIETOK, BBIMEJIEHHBIX M3 KOCTHOTO MO3Ta WU
JKMPOBOM TKaHMU.

Hauaio cTpeMUTENBLHOTO PAa3BUTUS KJETOUHOM WHKEHePHUU OTHO-
car ¥ 1960-m romam, Korga OBLIM CO3JaHBI IIEPBbIe T'IOPUIHEBIE KJIETKU
(B. 3dpyccu, I'. Xappuc, II. KapicoH) u nmepBble MeTOALI KOHCTPYUPOBA-
HUS KJIETOK HOBOT'O THUIIA.

OcHOBHBIE METOMBI COBPEMEHHOI KJIETOUHON MHXKEHEePUM:

+  memod zubpuduiayuu comamuiecKkux KiemoK — COUeTaHUE COMAaTHU-
YEeCKUX KJIETOK PA3JNUYHBLIX TKAHEH WJIN OPraHM3MOB IJIS IOJYyYeHHUS
HOBBIX KOMOMHAIUI IPU3HAKOB;

* Mmemod Kyavmypwv. kiemok (mKaHell) — BbIIeJE€HUE U IIePEHOC KJle-
TOK M3 OpTaHM3Ma Ha MUTATEeJbHBIE CPEeIbl M/ MOJYyUYeHUs KYJIbTYPbI
KJeToK. KiaeTouHble KyJIbTYpPhI — 9mo0 zeHemuyecKku 00HOPOOHbLE NoO-
NYAAYUU KJIeMOK, PACMYULUX 6 NOCMOAHHBLX Ycaosusx cpeduvt. Meron
HUCIOJb3yeTCs [Jis ONpeaeieHUs MYTareHHOTOo aelcTBUS (aKTOPOB
OKpYysKamolleli cpenbl, AMATHOCTHUKHU 3abojieBaHmuii, KapTUPOBaHUSA
XPOMOCOM, BBIPAIIMBAHUSA CTBOJIOBBIX KJETOK, MOJYUYEHUS KaJlIioC-
HBIX KYJbTYD;




* memod crusAHUA IMOPUOHOE HA PAHHUX cmaduax — [JI CO3LAHUA
XWMEPHBIX OPraHM3MOB (HAIIpUMeEDP, XMMEPHBIX MBIIIelt);

*  Mmemo0 KIOHUPOBAHUA OP2AHU3MO6 — IIOTyUeHNe C IpuMeHeHneM Gec-
HOJIBIM CIIOCOOOM Da3MHOMKEHUSA KJIOHOB, COCTOAINUX N3 FeHEeTHYeCKH
OJHOPOJHBEIX KJIETOK.

WTaK, KneTouyHasa MHKXeHepua Kak Hay4YHaA oTpac/ib 3aHUMaeTcA
KOHCTPYMPOBaHMEM KJIETOK 1 OPraHM3MOB C 3afjaHHbIMW CBONCTBAaMMU.

KakoBbl BOCTVXKEHNA KNeTOYHO nHXXeHepun?

HawnboJiee n3BeCTHBIM JOCTHUKEHMEM KJIETOUHOM MHIKEHEePUU SBJISIOTCS
MexHON02UU MOHOKAOHAAbHbLX anmumesi. CoueTaloT ONyXO0JeBble KIeTKU
u TuMOOLIUTH ¥ HOJTYyYaloT 2ubpudomst, obIazaromie cBoiicTBaMu 00emx
POAUTENLCKNX KJIETOUHBIX JIMHUI: IMOJOOHO PAKOBBIM KJIETKAM OHH CIIO-
COOHBI HEOTPAHMYEHHOE BPEMsA NEeINThCH, MOLOOHO JUM@POIUTAM — CHH-
Te3UPOBATL MOHOKJIOHAJLHBLIE AHTHUTEJNA ONpPeNeJ6HHON chenupryHOCTH,
IIpUMeHseMble B MeIuIlnHE.

OCHOBHOH IIeJIbI0 COBPEMEHHBIX HCCJIENOBAHMNI KJIETOUHON MHXKEeHEePUU
SIBJISIETCS MeXHOL02US 6bLDAULUBAHUSL 0P2aH08 Uesoseka. B YKpaumne pas-
paboTaHbI M IPUMEHSIOTCI B IIOBCEIHEBHOUN NPAKTHKE TEeXHOJOIMU BOC-
CTAHOBJIEHUS COCYZOB, BBIPAIMBAHUSA KOMKM, KOCTEl, XPsAIIlell HA OCHOBE
IIPUMEHEHHUSA CTBOJIOBBIX KJIETOK ITYIIOBUHHOM KPOBH.

CoueTaHre KJIETOK PA3JIMUYHBIX BUAOB MK PA3HBIX 3apOALIIIEH HA PaH-
HUX CTAAUAX WX PA3BUTHUS SABJIAETCA OCHOBOH MeEXHOJ02UU NOLYYEHUS XU-
MEPHBLLX KJAeMOK W XUMePHuLX opzarHu3dmos. IlosyueHme u mccaeqoBaHUe
XMMEPHBIX KJETOK (HampuMep, ’MOPUAHBIX KJIETOK MEIIINA U KYPUIILI, Ue-
JIOBEKA U MBIIIK) HCIOJb3YIOT IJIs KAPTUPOBAHWUS I'€HOB, M3YUYEHWS COB-
MECTHMMOCTH TKaHel NpPM TPAHCILIAHTAIMKA OPraHOB, BLIACHEHNUS HIPUUYNH
BO3BHUKHOBEHUs ONyxoJyell u Ap. XuMmepHble Op2aHU3MbL (XUMEPBI) — Op-
2QHU3MbL, 8 KOMOPLIX MKAHU COCMOAM U3 HACLe0CMBeHHO HeoO0UuHaKo-
8bLX KJIeMOK ULU KJeMmOoyHblX cucmem. B mpupoge XxuMepHble OpraHu3Mbl
OOBIYHO MMOSBJISIOTCSA BCIEACTBHE COMATUYECKHUX MYTAIlUN UMW HAPYIIeHWUS
MuTo3a (IPUPOAHBIE XMMEPhI, Ha3bIBa€Mble MO3anKaMu). VICKyCcCTBeHHBIE
XHMepPHBI IIOJIy4YalT 0Jarogaps TKAHEBOM TPAHCIJIAHTAIIUK Y SKHUBOTHBIX
UJIV IPUBUBKE Y PacTeHUN.

B dapmarieBTruecKoOll IPOMBIIIJIEHHOCTH IIMHPOKOE PaCIpPOoCTpPaHEHUEe
TMOJIYUHJIa MeXHOJ02US PACMUMENLbHbLX KAemoyHblx Kyavmyp (ua. 179).
g sToro TPyNNy KJIETOK M3 pacTeHus (IIOYKU, CTeOJIU U T. [.) IOMEIIAI0T
B CTEPUJBHYIO IIUTATEJIbHYIO CPEeNy, I'leé OHM «OMOJIAKUBAIOTCA» M HAUM-
HAIOT YCUJIEHHO PasMHOMKATLCA M PACTH. B pesyJjbTaTe pasje/ieHn KJIETOK
BO3BHHKAET CBOeoOpasHas TKaHb, KOTOPas Ha3bIBAeTCA KAALIOCHOU. VI3 Heé,
HAIpuMep, MOXKHO BBIPACTUTH Ha k
IIATATEeJIbHON cpeme OOJIBIIOE KOJIH-
YEeCTBO KJIETOK JKEHBIIEHS, POIUOIbI

.
PO30BOIi, AMOCKOPEHN, KOTOPHIE ABJIA- i ‘ @t Y
IOTCS HWCTOYHUKOM JIEKAPCTBEHHBIX B '
BeIIeCTB.

B cemeknuum pacTeHuil mOpuMe-

HACTCA MEXHOLOZUAL KIOHALLHOZO Mn. 179. MNonyyeHne MOPKOBY MeTOAOM

KyNbTypbl TKaHeln

§ 66. KneTouHasa nHxeHepwus

281




Tema 9. BUONTIOTNA KAK OCHOBA BUOTEXHONOTINIA U MEOVUNHbI

282

MUKDPOPAZMHONEHUS PACMEHUll. ITUM CIOoCO00M mu3 HeOOJBIIUX UYacTei
pacTeHud MOJydaloT 1o 1 MuIH pacTeHmMi B rox. KioHamibHOE MUKPOPA3MHO-
JKeHUE MCIOJB3YIOT AJIA 03LOPOBJIECHUA 1 OBICTPOTO PA3SMHOMKEHUA PEIKUX,
IEeHHBIX ¥ BHOBb CO3/IaHHBIX COPTOB KYJIbTYPHBIX pacTeHuil. Takum myTém
yoKe IoJydaroT KapTodesb, I'PDeIIKNH opexX, BUHOI'DAZ, CaLOBYIO0 3eMJISHU-
Ky, PEMOHTAQHTHBIE COPTA MAJMHBI, €3KEeBUKU.

WNTaK, QOCTMXKEHNA KNETOYHOW NHXEHepun UCNONb3yoT ANA
peLleHnA LWMPOKOFrO Kpyra TEOPEeTUYECKUX M NMPaKTUYECKMX npobnem
61010rnKY, MeANLMHDI, CEJIbCKOrO X03ANCTBA, CeNleKLMm.

MoyeMy KNOHMPOBaHNE OPraHN3MOB ABIAETCA METOAOM KJ/IETOYHON VIH-
KeHepun?

Kaonuposanue opranu3mos (0T rped. KJI0H — BeTBb) — NOJAYUEHUE MHO-
2ux U0eHMUYHbLX NO opme U PYHKYUAM 2eHemudecKu 00UHAKOBbLX NO-
moMK08 00HOU KiemKU Uil 00H020 OpzarHu3ma. B cioydyae oqHOKIETOUHBIX
OPraHM3MOB 3TOT MPOIECC AOCTATOUHO MpocT. OJHAKO AJSA KJIOHUPOBAHUSA
MHOTOKJIETOUHBIX OPraHM3MOB HYKHO NPUJIOKUTH ropasfo OOJIbIEe yCH-
auii. Kpome Toro, Takue KJIETKHU Pa3BUBAIOTCSA OUEHb MEIJIEHHO B OOBIUHBIX
ycnoBusax. OcHOBa KJIOHUPOBAHUS — SABJIEHUE MOMUNOMEHMHOCIMU — CNO-
co0HOCMb O00HOU KAemKU MHOZOKJLEMOUH020 OpzaHU3MaA 0a8ambv HAYAJLO
YesoMy HOBOMY OpzaHu3my nymém OeneHus. TeXHOJOTUA MePECATKU SITED
COMaTHYEeCKUX KJIETOK B SHIIEKJIETKY, U3 KOTOPOM COOCTBEHHOE AAPO OBLIO
U3'BATO, MOCJEAYIOIEro BLIPAIIMBAHUSA U MTOJYUEHUS OprauraMa moIydnia
IIUPOKOe IpUMeHeHUue KaK comamuieckoe KaoHupoganue. B 1996 r. rene-
Tukam u3 Pocaunckoro uuacrturyta (IIloTmanaus), yaaaochk co3maTh MeEPBOE
B MUpe JXKUBOTHOE MyTEM KJIOHMPOBaHUA — JereHmapuyio oy Homanu. IIpu
9TOM YYEHBIE MCIIOJIb30BAJM KJIETKY MOJIOYHOH »Kejie3bl B3POCJION OBIIBI B
KauecTBe AOHOpA AIpa, U3 AUIEKJIeTKN U3BAIN COOCTBEHHOE AP0 U 3aMe-
HUAJIU AIPOM KJETKU MOJIOYHOI »KeJjie3bl OJHOI 1M TOIi »Ke OBI[bI. 3aTeM BBI-
pacTuau 6JIACTOIMCTY U Iepecasuau eé B MAaTKY TOMH ke oBIlbl. 1 aTa oBIa
ponmia «IOUKY» 1o mMeHU [[osim, KoTopas Oblaa KJIOHOM MATEPUHCKOTO
oprarmama (u.. 180). Brura TakKe KJIOHMPOBaHA TpaHcreHHasd oBia Ilosmm
C aKTUBHBIM TeHOM OJHOTO W3 (haKTOPOB CBEPTHIBAHUA KPOBU UEJOBEKA,
IIPU 3TOM MIPOAYKT 3TOTO reHa BBIJEJIAJNCA ¢ MOJOKOM. IIpy KIOHMPOBAHUHT
K03 O0bLu co3ganbl 'MO, B KOTOPBIX aKTHUBHO PadOTaJ I'eH YeJOBEeUeCKOTro
TpomMOuHa. TakuM oOpasoM, KJIOHU- =
pOBaHHBIE TPAHCTEHHBIE OPTaHU3MBI
MOTYT CJHYXXHUTb KHUBBIM «(dapma-
EeBTUYECKUM 3aBOJOM», KOTOPBIi
€CTeCTBEHHBIM IIYTEM IIPOU3BOIUT ; @ @
BEIeCTBAa, MCIOJIb3yeMble IJIA Jieue-

HUA 3a00JIeBaHUI UeJOBEKa. g

B KJyieTOUHOI MHIXKEHEPUU PABIU- 15 T! : ‘H ) 3m6puoH
YaloT eIeé aMOPUOHANLbHOE KJIOHUPO- h”
6anue. BoJsbIION HAyYHBIA WHTEPEC

Horopckoe Aaapo AiiiekneTka

i C AOHOPCKMM

“ @y ampom
AlilekneTka \fj

OPeNCTaBJIAIOT MCCIENOBAHUA C 00- Know  CypporatHas matb
pasoBaHMEM XHMEPHBIX B3MOPHOHOB Mn. 180. MNocnenosaTtenbHOCTb 3Taros
OyTéM OO0BbeIuHEeHUA 0JaCTOMEPOB, KNOHVPOBaHKA oBLbl lonnun



B3ATBHIX 13 3aPOABIIIEHN PAa3JIUYHBIX OPTaHMU3MOB. YUEHBIE YK€ BBIPACTH-
JIV IIepBbIe B MUPe 9MOPUOHBI-XUMEPHI, COCTOAINE M3 KJIETOK UeJIOBeKa U
CBUHBU. ITU 9MOPHUOHBI MOTYT IIOMOYb CO3/JaTh TEXHOJOTHUIO BHIPAIIIUBAHMSA
YeJIOBEUECKUX OPTaHOB BHYTPM JKUBOTHBIX.

WTaK, KNOHMpPOBaHMe OPraHN3MOB CBA3AHO C MAHMNYNALMAMMN HA YPOBHE
KNeToK AS1A MojyyeHnsa NOTOMKOB OAHOW KJIETKU UM OQHOMO OpraHM3Ma.

1 BEATENLHOCTD
W' 3ajaHune Ha NpMMeHeHNe 3HaHWi

HpHBeHHTe HIPUMEpPLL  CaMbIX LutorexHonorua | Otpacnb | Mpo6nembi
PacIpOCTPAHEHHBIX HA CerOAHA M- |

TOTeXHOJIOTUH, OTpacjell IesaTelb- 2
HOCTH 4eJIOBeKa u IpobJjeMm, Ha
pellleHrie KOTOPBIX HAIleJIEeHBl 3TH NOCTUMKEHUSA KJETOUHON WHIKEHEePHIH.
3amoJHNUTe TabauIly B padboueil TeTpanu.

Buonorua + NMpakrnka

Kak mokaswniBaeT KU3Hb, B
IPUpoJe BOZMOKHO Bce. Hampu-
Mep, BOT TaKoe MHJIOe U CHUM-
MaTUYHOE CO3JaHWe II0 KJINYKe
Benepa. Oxpacka miepctu Be-
Hephl cOo3JaHa caMOM IIPHUPOIOI.
OmHaKO KpOMe OKpacKH MOp-
IouKku y BeHephl eIé m pasHbIe
rimasal OguH rias phIKeBaThlil, a Apyroii — HebecHO-rosyooii. Kax morio
TIOSIBUTHCS B IPUPOJE TAKO€ CYIIECTBO?

<! OTHOLLEHUE
2 K

4—‘? Buonorua + Hayka

HokxTop Mwuumo Kaiiky B cBoeii pabore «@Pusuka OyIyIIero» THCAJ:
«B 6ydywem npodaernue Hu3Hu He Oydem 3a8ucemsv om JaezeH0apH0z0 (POoH-
maxa monodocmu. BeposmHo, amozo docmuzHym, couemas maxue memo-
Obl: 6bIPAULUBAHUE HOBbLX OP2ZAHO8 HA 3AMEHY CMAPbLX USHOCUBULUXCA ULU
3a001e6ULUX, C NOMOULLIO KJEMOYHOU UHNCEHEPUL U CMBON08bLX KJEMOK» .
HpI/IMeHI/ITe 3HAaHUA M OIeHHNTE IIE€PCIIEKTUBBI M IIOCJTIE€ACTBUA PAa3BUTHUA
KJIETOYHON WHIKEeHEePUN.

5% PE3YJIbTAT

OueHKa 3apaHuA ANA CaMOKOHTponA

1. YTo Takoe KneTouHas UHxeHepunA? 2. HazoBUTe MeTOAbI KNETOUYHOWN NHXKEeHepUw.
1-6 | 3. MpuBegute npumepbl LUTOTEXHONOMMN. 4. KTO Takme XMMeEpPHble OpraHu3mbi?
5. Y70 Takoe KnoHupoBaHme? 6. [NpuBeanTe NpUMepbl KIIOHMPOBAHHbIX OPraHN3MOB.
7. Yem 3aHMMaeTcA KneTouHana nHxeHepuaA? 8. KakoBbl 4OCTUMEHMA KNETOYHOMN UH-
7-9 | xeHepun? 9. MoueMy KNOHMPOBaHME OPraHW3MOB ABAAETCA METOLOM KNETOYHOW
VNHXeHepun?

10 -12 | 10. KakoBbl NepCneKTUBbI Pa3BUTUA KNETOUYHOW UHXeHepuin?

§ 66. KneTouHasa nHxeHepwus
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CamMOKOHTpPONb 3HAHUN

Tect-oueHnsBanue 9. BUONIOTNA KAK OCHOBA BUOTEXHOJIOTUU N MEANLIUHDI

1.
1.

10.

BbibepurTe oavH NpaBuAbHbIA BapuaHT oTeTa (1 6a/11 3a npasgusibHeIl omeem).
KTO 13 yuéHbix ABNAETCA aBTOPOM BblpaxkeHus «Cesekyusa — 3mo 380/1104us, Komopas
Hanpasnaemca 8osnel Yesnoseka»?

A Y. lapsuH b H.Basunos B I. KapneueHko r . MunuypuH
YTO NpONCXOANT C MNOAOBUTOCTBIO OTAANEHHBIX FTMOPYA0B?

A yBenuuusaetca b He n3mensetca

B ymeHbluaeTca I oHW, KaK NpaBuo, 6ecnnogHbl

Mouemy 6VONOrMUYECKM CIEACTBMEM POLCTBEHHOMO CKPELLVBAHUSA ABNAETCA 0C/ab-

NeHVe UK Jaxke BbIpOXeHNe NoToMCTBa?

A y roMO3UroTHbIX OpraHM3MOB BO3pacTaeT BEPOATHOCTb NPOABNEHUA
LOMUHAHTHbIX annenen

B y romo3nrotHbix OpraHM3MOB yBeMYMBAETCA BEPOATHOCTb NPOABNEHNA
neTanbHbIX annenen

B ymeHbLUeHMe pe3epBa HacNeACTBEHHOW N3MEHUMBOCTH

[ ycuneHvie reHeT4YeCKOro nNoToka reHoB

Kakown TepmuH npeanoxun B 1917 . BeHrepckuin nHxeHep K. pek, Korga onvcbiBan

NpoLeCC NPOW3BOLCTBA CBUHVHDI?

A reHoTepanua b 6uoTtexHonorus

B reHHasa nHxeHepua I X“mepHbI OpraHnsm

Ha3oBunTe pepmeHTbI ANA CoeAMHEHNA HYKNEOTUIHbIX NOCIeA0BaTENIbHOCTEN.

A nvrasbl B nnasbl B peBeprtasbl I pectpukTasbi

TexHONOrMA NCKYCCTBEHHOTO OMIOAOTBOPEHUA ANA nNpeofoneHnsa 6ecnnoansa oTHO-

auTCA K

A uuToTexHonorumn B ructotexHonorunu

B smbpuoTexHonornu I TexHONOrUM KNOHMPOBaHNA

YeM OTIMYaIOTCA TPAHCFEHHbIE OPraHU3Mbl OT XUMEPHbIX?

A cofepXaT reHeTu4eCKkn pa3sHopPOAHble KNeTKN

B copepart uyxxepogfHble AnA 3Toro BMAa reHbl

B copepat reHeTNYeCKM OQHOPOAHbBIE KNETKM

[ copepxat MoaUPMLIMPOBAHHBIE KNETKU OpraHr3mMa

YeMm 0TIMUaEeTCA KNETOUHAA NHXEHEPUA OT reHHON?

A npepnonaraet BMeLLaTelbCTBO B reHeTMYeCKni annapart v co3gaét peJHK

B He npepnonaraet BMelLaTeNbCTBO B FeHEeTUYECKMI annapaT U Co3aaéTt
PEeKOMOMHaHTHbIE KNEeTKU

B He npepnonaraet BMelaTeNbCTBO B reHeTUUYeCKMi annapat u co3gaét pe[IHK

I npepgnonaraet BMeLWATENbCTBO B FeHETUYECKUI annapaT 1 CO3AaéT
PEKOMOUHaHTHbIE KNETKU

YcraHoBUTe cooTBeTCTBUE (2 6a/1/14):

LleHTp nponcxoxaeHna pacTeHun Bugbl pacteHni

1 Cpepn3emMHOMOPCKINI A BuiwiHg, 2610H1, coa

2 [lepepHeasninckom b pywa, abpurkoc, ropox

3 CpepHeasnaTcKmi B [biHA, BUHOrpag, UHXnp

4 Kuntanckunm I MacnuHbl, cBEkna, nyk

Ha3BaHue mexBugoBoro rubpuga Buabl, koTopble ero obpazoBanu

1 6uctep A rnbpua Mexay NbBOM-CaMLOM W TUrPULIEA-CaMKOA
2 aurp B rnbpug mexay camkoin ocnia 1 camLoM foLlaan

3 myn B rnbpug 6enyru n ctepnagu

4 vwak [ rmbpug mex gy camkom nowagu 1 0CnoM-caMmLom



OBOBLUEHUE KYPCA

AKcuombl — 3mo KOHYUeHmMpUupoeaHHbIli ONbIM Yyesi06e4ecmead.
b. M. MedHukos

Axcuoma (OT Tped. akcuoma — OOIENPUHATOE) — OCHOBHBIE MCXOJHBIE
TIOJIOJKEHUS TEeOPUHM, IPUHUMAIOTCA 6e3 JOKAa3aTeJIbCTB M M3 KOTOPHIX JIO-
TUYECKVMU CPEeACTBAMU IIOJyUAIOT BCE OCTAJIBbHOE €€ copepkanme. B mepe-
HOCHOM CMBICJIEé TO, UTO He TpedyeT HMKAKWX I0KAa3aTelbCTB. Buosorus
TaKsKe MMeeT CBOM aKCHOMBI, KOTOPbIE OIPeAessIOT 00Iue cBOicTBa GMO-
JIOTUYECKUX CHUCTEM
1. Bce :XuBble OpPraHu3MbI IIPEACTABJAIOT CO00H eZWHCTBO (heHOTHU-

IIa ¥ IPOrpaMMbBI [JIA €ro IIOCTPOoeHuUdA (reHOTHIIa), KOoTopas Iie-

peraérca IO HACJEACTBY U3 IIOKOJIEHHs B IIOKOJeHue (aKcuoma

A. Beiicmana).

2. 'eneTnueckas mporpaMMa co3Ja€Tcsa MaTPUUHBIM IIyTeM. MaTpuneii, Ha
KOTOpPO# BBICTPAWBAETCA T'e€H OYAYIIEro MOKOJEHUA, CIAYIKUT TeH IIpe-
oepigyinero mokosenusa (akcuoma H. Koabiosa).

3. B mporiecce mepegaun m3 MOKOJIEHUS B MOKOJIEHNE TeHETHUYECKUE IIPO-
rpaMMbl IO PasHBIM MPUUYMHAM M3MEHSIOTCA CAyYalHO M HellejeHa-
TIPaBJIeHHO, ¥ TOJBLKO CJIy4YallHO TaKue M3MEeHEeHWs MOTYT OKa3aThCs
ymauHbeIMU B naHHOU cpeqe (1-a akcuoma Y. Jlapsuna).

4. CryuaiiHble U3MEeHEHUs TeHeTUYEeCKUX IIPOrpPaMM B IIPOIIECCEe CTAHOBJIE-
HuA (peHOTHIIAa MHOTOKPATHO yeuauBaiorTcsa (akcuoma H. B. Tumogeena-
Pecosckoro).

5. MHOTOKpaTHO yCHJIEHHBIe W3MEHEHUs TI'eHeTHUYeCKUX MIPOorpaMM IIOf-
BepraroTca OoTO0PY, OCYIIECTBJIAEMOMY YCJIOBUSAMM BHENIHel cpenbl
(2-s akcuoma Y. JapBuHA).
+KuBble opraHnsMbl UMEIOT TPUSHAKK U CBOMCTBA, KOTOPHIX HET B 0OJIB-

IITMHCTBE HEMKUBBIX cucTeM. IlomaBisromiee OOJBITMHCTBO U3 HUX B OTAEJb-

HOCTH CJyYalOTCSA WM B HEMKUBBIX cucreMax. OIHAKO TOJIBKO BMeECTe B3ATHIE,

OHM XapaKTepUayIoT 0co0yio (GopMy ABMKEHUSI MaTepuu — KusHb. [lepeunc-

JIUM OCHOBHBIE CBOMCTBA M MPU3HAKMU JKUBOTO HA OCHOBE CTPYKTYPHO-(PYHK-

IIMOHAJIBHOTO TOAXO0/A.

OCHOBHbIe 06LMe CBONCTBA XKNUBbIX CUCTEM

CTpyKTypHas opraHusauus DyHKUMOHaNnbHaA opraHusayua
1. EAVHCTBO XMMMYeCKOro cocTaBa 1. O6MeH BelLLecTs, SHeprun 1 nHpopmauun
2. KneTouHoe cTpoeHne 2. Camoperynauma
3. YpoBHeBOCTb 3. CamoBocnpow3segeHune
4, INCKPeTHOCTb (NPEePBLIBHOCTb) — »KMBble 4. CamoobHoBNEHME
CUCTEMbI COCTOAT U3 OTAESbHbIX YacTei 5.Poct
5. LlenocTtHocTb — Buocnctembl ABNAOTCA 6. inpnBmpayanbHoe pa3BuTune (OHTOreHes)
e[IMHbIM LieNblM B3aIMOCBA3aHHbIX U B3aUMO- | 7. Pa3apaxnTenbHOCTb
OencTByoWnX Yacten 8. MpucnocobneHHoOCTb

9. Uctopryueckoe passuture (GunoreHes)

+KuBoit MmaTepuu mpucyIu pasHble YPOBHU OPTaHU3AIUU €€ CTPYKTYD,
MEXKAY KOTOPBIMHU CYIIIECTBYET CJOMKHOE CONMOAUMHEHNE. BBIIEJAIOT CIeny-
IOII[VIe OCHOBHBIE CTPYKTYPHBIE YPOBHU KU3HU.

OBOBLEHWNE KYPCA
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Monexynaphoiii YPpO6eHb.
Kaxoit ciosxHOIl He ObLiIa OBl KU-
Basf CHUCTEeMAa, B KOHEUHOM HTOTE B
eé CcOCTaB BXOJAT OMOJOTHYECKUE
MaxKpoMoJieKyabel. VIMeHHO 37ech
MPOXOAUT TPaHUIlA MEXKIY KU-
BBIM U HeKUBBLIM. C 9TOro ypoBHS
HAUWHAIOTCS  IPOIECCHI  JKM3HE-
IeATeJbHOCTU: OOMEH BeIleCTB U
IIpeBpallleHre 9JHEPTruH, Iepena-
Ya ¥ peasmsanusa HacJIeJCTBEHHOM
nH(pOpPMAaNUU U Ip.

Knemounwiii ypoeéensv. KieTka saBiseTcd CTPYKTYPHOH M (DyHKIH-
OHAJILHOU eNWHWUIEH BCeX JKWBBLIX OPraHM3MOB, a TaK/Ke eIUHUIIEH UX
pasButug. Ha 9TOM ypoBHE COUETAIOTCS IPOIECCH IIPEBPAIEHUS BEIIECTB
U 9HEPTuH, a TaKKe IIPOIECCHI Iepefaull M Peajm3aluy HacJIeICTBEeHHOH
uedoOpMan N,

OpzaHu3meHHbLI YPOGeHb. IIEMEHTaPHOU eIUHNUIIEH 9TOTO YPOBHS SB-
asgercs ocodb. TKaHU, OpraHbl U CUCTEMBLI OPTaHOB CYIECTBYIOT HE caMU
o cebe. Bosuukas u popMupyschk B Ipoijecce OHTOTeHEe3a, OHU CIIeI[UaJIu-
3UPYIOTCS Ha BBIIOJIHEHUU OIPeNeNéHHBIX (DYHKIMI, COBMECTHO obeciie-
YMBAIOT CYIIIECTBOBAHNE OPraHM3Ma KaK eJuHOro Ienaoro. Takum oOpasom
OHTOT€HETUUYECKUH ypPOBEHb O0ECIIeUMBAET CYII[eCTBOBAHUE OCOOM B IIPO-
Imecce MHAWBUAYATBHOTO PAa3BUTUA, TO €CTh OT MOMEHTA 3apOKAEHUA IO
IPeKpaIeHnsa CyIIleCTBOBAHUS.

Ilonynayuonno-eudoeoil yposenv. O0venuHeHMEe 0c00Ei B IOIYJIAIINN,
a MOMyJIANNH — B BUABI IPUBOAUT K MOSABJIEHUIO HOBBIX CBOMCTB, OTJIMYHBIX
OT CBOHICTB NPEABIAYIIUX YPOBHEW opraHmsanuu. llomynsamuu m BUIABI Kak
HaJOpraHu3MeHHbIe 00Pa30BaHMUs MOTYT CYIIIECTBOBATH B TeUEHUE AJIUTEIb-
HOTO BPEMEHU, a TaK)Ke CIIOCOOHBI K CaMOCTOATEJHHOMY MCTOPUUYECKOMY
pasBuTuio. Ha 9TOM CTPYKTYpHOM YpOBHE OPraHW3aIlMU JKUBOM MaTepuu
HEIOCPEeACTBEHHO HAUMHAETCA TIPOIECC SBOJIIOIUYM OPTaHMYECKOTO MUpA.

JIxocucmemnvli ypoeens. Ilonynanuu pasandHBIX BUJOB BCerja COCY-
IIECTBYIOT B OIIPENEJEHHON cpene, Ccomepskaleil Kak OMOTHUYeCKUe, TaK U
abuoTuuecKre KOMIIOHEHTHI. Takoe coueTaHme OPraHM3MOB PA3HBIX BHUOB
¥ Pa3JIUYHOM CJIOYKHOCTH OpraHusanuu ¢ (paxTopaMu cpembl UX OOUTAHUA
mmpeacTaBaseT coboit OmoreoreHo3 (9KOcCHUCTEMY), KOTopas ABJIAETCS ape-
HOU 9BOJIIOIIMOHHBIX TTPeo0pasoBaHUII.

Buocgephnuiii yposenb. IKOCHUCTEMBI, COEIMHAACH, 06pasynT 6uoche-
py — cucreMy, KOTOpas OXBAaTHIBAeT BCe ABJIEHUA KU3HU Ha 3emie. Ha
STOM YPOBHE IIPOUCXONAT OMOJIOTHMUECKUIH KPYTOBOPOT BEIIECTB M IIPeBpa-
IeHUsA SHEPTUM, CBA3aHHBIE C JKU3HEAESITeIbHOCTHI0O BCEX OPTaHU3MOB.

Kakaeiii M3 ImepedumncJeHHBIX YPOBHEH MMeeT CBOM 3aKOHOMEPHOCTU
W METOAbl WCCJIEOBAHUS, CJIEJOBATEJLHO, SABJSETCA BecbMa CIeIu(u-
yecKuM. TO, UTO MOYKHO BBIIEJUTEL OIPEeAeIEHHLIE YPOBHU OPTraHU3aIlUNU
JKV3HU, CBUAETEJILCTBYET 00 e€ NUCKpeTHOCTH. B TO Ke BpeMsa Bce 3TH
YPOBHU TECHO CBS3aHBI MeXKIy €000, uto cBugereabeTByeT 0 EITHCTBE
JKUBOU ITPUPONEI.
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