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10 kiac
(17 ronun, 0,5 TONMHU HA TUKIEHB )

Bcryn

Knacudixauis moaeneit

3aHATTA NPUCB’SYEHE 3arajibHOMY 3HAHOMCTBY 3 THIAMM MoOJeNel, OJaHKaMu JUIsl aHali3y
mopeneit. [Ipormonyerbess poboTa B mapax: KOokKHa mapa oOupae cobi MOJeNb MEBHOTO THUIY, SIKY
onucye y 6maHIi (KpiM Ha3BH Ta OMKCY OPUTiHANY) 1 3arajlye iHIIUM TPYIaM.



AHaJIi3 Moaei

Hara: «_ » 20 p.I'pymay cknani:

1. Ha3Ba moneni:

2. Tun mogem (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
006’emHua (peajibHa) MojIeJIb (MacIITaOHI MOJIEINI, MAaKeTH, (GiTypKHU TOIIO)
Oo6pa3na (rpagiuna) moaesn (kpeciaeHHs, poTorpadii, cXxemn)
MaTtemaTuuHa Mojeab (GopMynHu, piBHAHHS, rpadikm)
Bepo6asbHa (ciioBecHa) MoeIb (OIKCH, CIIeHapii, HACTAHOBH)
ImiTauiiina moagennb (irpu-cuMyIIALii, TPEHAXEPH MOIbOTIB, MAHEKEHH 11 KPEII-TECTIB)
CumBoJiiyHa (3HAKOBA) Mo/1eJIb (JIITEPH, CHMBOJIU TIJIAHET, TOPOXKHI 3HAKH)
3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Moielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJIeNi (HECYTTEBI i1 KOHKPETHOI MOAei):

(uepes me, wo HeCYMmMESUX slacmugocmeli mosce 6ymu 6a2amo, 8apmo 0Opamu «HAUCYMmMESiuLi»
HeCcymmesi 81acmueocmii)
8. BiamoBige Ha KOMIIETEHTHICTHE 3alIMTAHHS:

9. Kopucts Big pob0TH 3 MOACILTIO (III0 CTAI0 OLIBII 3pO3YMUIMM 3aBJISIKH POOOTI 3 MOJIEILIIO):

JsaKkyemo Ta 0axkaemMo ycmixis!



Tema 1. Biopi3aHOMaHITTA

I'padiuni Moaeti: iepapxidyni cxemu.
JuxotomiyHi Ta rpagiyHi BASHAYHUKH OPTraHi3MiB.

Yacmuna 1. Buznauenna ma knacugikayis

OCHOBHHM CHIOCOOOM BHU3HAYCHHS HAJIC)KHOCTI TBAPHH Ta POCIUH JI0 IEBHOI CHCTEMAaTHYHOT
TPYNH € TaK 3BaHUI Ouxomomiunuii® usnaunuk. Bin moGyIoBaHuii HA NPUHIMIN MOCIIZOBHOTO
aHaJTi3y MapHUX MPOTWIEKHUX O3HAK (TE3W Ta aHTUTE3N), UIA KOXKHOTO 3 SIKUX 3a3HaYCHUHN Hepexin
Ha HACTYNHY Iapy O3HaK a00 KOHKPETHY Ha3By CHUCTEMAaTHYHOI TPYIH, 10 SIKOi HaJEKHUTh
BU3HauyBaHWW opraHi3m. HaOip Te3 Ta aHTHTe3, IO JO3BOJISIE BU3HAYMTH OPraHi3MH B MeEKax
o0paHoi TpymHW, Ha3WBAETHCS BU3HAYAIBHOI  KAapTKOW. Takuii  BU3HAYHUK MOXe OyTu
IPE/ICTaBICHUN Y BHUIJISNL 0epeéa 6u3HayeHHsA, B SKOMY IIOKa3aHO, Ha SIKi O3HAaKW IOTPiOHO
JVBHUTHUCS, TIOAUISIOYH BCE PI3HOMAHITTS OPTraHi3MiB y KO)KHOMY 3 BY3JIiB «T€3a»/ «aHTUTE3a».

[lepma poGora — Bu3HAUeHHA IHOMIAHETSH. KOXHI Tpymi NpPONOHYEThCS BH3HAYUTH
YOTUPHOX IPEJCTABHUKIB, 10 HAJIEXKATh 10 OJHI€] 1HOIUTAHETHOI pacH, i BKa3aTH, SKUM HOMEpam
KapTOK BI/IMOBIIAOTh JJATHHCHKI Ha3BU BiJIITOBIIHUX 1CTOT.

Howmep Bapianra IIpeacTaBHUKH
1 1 9 20 5
2 2 10 15 6
3 3 11 14 7
4 4 12 17 18
5 8 13 16 19

Bapro mnopiBHATHM [Ba BapiaHTHM TOTO0 CaMOro BHU3HAYHUKA: THUIIOBHM JMXOTOMIUHHI
«BU3HAYHMK OCHOBHMX PsiiB CCaBLIB 32 YepenamMM» y TEKCTOBOMY BHIJISIZII, Ta HOTO BEpCiio y
BUTJIAII IepeBa.

Jlnst BU3HAUEHHS BHIIB Y TOJHOBUX YMOBaX, SIKIIO TBApUHY BUJIHO JIMIIE 37aJIeKy i BOHA
PYXa€ThCSI, TUXOTOMIYHUN BU3HAYHUK He3py4yHHH. [10CIyroBylOThCS AOBITHHUKAMM Ta aTiiacaMH, B
SKUX OpraHizMu HaBeJICHI y BUTJISIII 300pakeHb (amnacu-eusnaunuxu).

1 . o . , . L .

CnoBo duxomomin (Tpen. dlyf|, Ouxo — «HAIIBOEY» 1 TOUN, MOMO — «PO3MOMI», TMOPIBHsIN: ToMorpad — MEITUIHHMA
MpHIIaf, 110 J03BOJISIE OTPUMATH Halip BipTyaldbHHX «3pi3iB» TiNa JIOAWHN) MA€ HA yBa3i MOCTITOBHHUHN MO MHOKHHHI
Ha JIBI YaCTHHHU, ITOB'13aHi BcepeInHi OUTbINE, HiXk 3-IOMIXK HHX.



1. Anaui3 MmoaeJuai « BuzHaueHHS IHOIJIAHETSIH 32 IMXOTOMIYHAM BH3HAYHHKOM)

Hara: «_ » 20 p. p 920 ,
I'pyna y ckmani: 06 ; G (D%

b
1. Ha3Ba monemni: «Bu3HaueHHs 1HOIUIAHETSH 3a ? ? ‘g
IUXOTOMIYHHUM BU3HAYHUKOM)) 5 4 u g

2. Tun mopeni (00epiTh OMH 200 KiJIbKa BapiaHTIB):
006’emHa (peasbHa) Mojeb (MacITaOHI MOJIENI, MaKETH, (GIrypKH TOIIO)
O6pa3na (rpadgiuna) moaenb (kpecienss, Gororpadii, cxemm)
MaremaTuyHa MojaeJb (HopmMyiu, piBHSHHS, rpadikm)
Bep6anbHa (cji0BecHA) Mo/1eJIb (OITUCH, CIICHAPil, HACTAHOBH)
ImiTaniiina Mmogesb (irpu-cuMyIIsIii, TpeHAXKEPH MOJIBOTIB, MAHEKEHH ISl KPEIII-TECTIB)
CumBogiyHa (3HaK0Ba) MoJieJIb (JITepH, CHMBOJIH IIJIAHET, IOPOKHI 3HAKH)
3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoenOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpHOyTH), IO BiIIOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIET):

(uepe3 me, WO HECYMMEBUX BLACMUBOCHEN MOJice Oymu bazamo, 6apmo 0Opamu «HAUCymmesiuiy
HeCcymmesi 81acmugocmi)
8. Bu3HaueHHs npe/ICTaBHUKIB:

Homep HasBa Buay

9. Kopucts Bi po60oTH 3 MoJIeTIO (110 CTaNo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJEIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!



Marepianu 10 MmojaeJti
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19.

. Y icTOTH € poT

a
0
a
0
a
0
a
0
a
0
a
0
a
0
a
0
a
0
a. Tino cumerpuune
0
a
0
a
0
a
0
a
0
a
0
a
0
a. lls icroTa Mae mumnu
0
a
0
a

.€ AT, 110 MOKPUBAKOTH 00JIHIYs

Bu3naynuk iHoMJIaHETSAH

. IcToTa Mae BenuKy HIMPOKY TOJIOBY

. IctroTa Mae HeBeNMKY BY3bKY I'OJIOBY

. Mae 3 oueit

. Mae 2 oka

. Hece 3ipky B cepenuni rpyaei

. He mae 3ipku B cepenuni rpynei

. IcToTa Mmae mmnu Ha Irpyasax

nepenaiTh 10 2
nepeiaiTs g0 11
nepenaiTh 10 3
nepenaiTe 10 7
nepenaiTe 1o 4
nepenaiTh 10 6
Broadus hairus

. IcroTa He Mae mIKIIIB HA TPYIAX

nepenaiTe 10 5

. HrwxHs yacTuHa ictotr nyromoaiona

Broadus arctus

. Huwxug yactura icrotu M-mmonibua

. Icrora Mae nyronoaiOHy HUKHIO YaCTUHY
. Ictora Mae M-nio1i0HY HUYKHIO YaCTUHY

Broadus emmus
Broadus plainus

. IcToTa Mmae mmnn

Broadus tritops
nepenaiTe 10 8

. Icrota Hemae mumis

. Hece 3ipky B cepenuHi CBOIX rpyaei

. Hemae 3ipku B ceperiHi cBOiX rpyzeit

nepeiaiTe 10 10
Broadus hairystarus
nepeiaiTs 10 9

. HuxHs yactuHa ictoTH QyromnoaioHa

Broadus hairyemmus

. Huwxug yactuna icrotu M-mmonioua

. Tino acumerpuune

. IcroTa HEMae BycHUKiB

. IctoTa mae BYCHKU

. € munu Ha 00aInyyi

. Hemae mmniB Ha o0Oimy4i

Broadus kiferus
Broadus walter
Broadus andersoni
nepeiaiTe g0 12
nepeiaiTe g0 14
Narrowus wolfus
nepeiiTe g0 13

. Y 1cTOTH HEMA€E LIMUITIB Hije

. € munu Ha npaBii HO31

. IctoTa mae 2 oka

. Ictora mae 1 oxo

Narrowus blankus
Narrowus starboardus
nepenaiTe 10 15
Narrowus cyclops

nepeiiTe 10 16

. IcToTa HEmae poTa

nepenaiTe g0 17

. € munu Ha niBii HO31

Narrowus portus

. Hemae mumiB Hizne

Narrowus plainus

. IcroTa Hemae mwmmiB

. € MM Ha roJjosi

nepenaiTs 10 18
Narrowus georginia
[epeiinite g0 19

. € mmnu Ha npasiid HO31

Narrowus montanian

Narrowus beardus

0. € munu TUTbKY 32 30BHILIHIM KOHTYPOM T'OJIOBH

Narrowus fuzzus



2. AHamiz wmoneni «Bu3HayeHHsi ccaBUiB 3a yepenaMM Ta TEKCTOBUM

BU3HAYHUKOM»

I[aTa' « » 20 p BU3HAYHHK 0CHOBHHX PAJIE cCABMIB 32 GepenaMu

Tpyna y cnai: a e et e o o 15 :
2.Ha T1imi HeMae Bomoccd. 3agHIX KIHIEOK HeMae. Ha XBOCTI JBOIOMATEEHE TOPHIOHTATEHO

. . posramonam"{ IL1aBelb.

1. HasBa wmogpem: «Bu3HaueHHS ccaBIIB 3a Pan Karronogitmi (Cetacea).
— Tuto BkpHTe xoda © pIIKEM BOZOCCAM. JaJHI KIHINEKH € XBICT 0es [LIAaBHHKA

qycplriaMu Ta TCKCTOBUM BU3HAYHUKOM>» 3

2. TI/IH MO,Z[CJ'Ii: 3. TI[{anm__[isa.Kmqy}o?bcxxunu‘Tmm 4:
— Ha kiHIix nambiie HeMae KOMHT 5

O0’emHa (peajibHa) MojIeJIb (MacIITaOHI MOJIENi, MaKeTH, (DITYpPKH TOIIO)
Oo6pa3na (rpagiuna) mogesn (kpeciaeHHs, poTorpadii, cxemn)
MartemaTuyHa Mojeab (GopMynu, piBHAHHS, rpadikm)
Bepo6asbHa (ciioBecHa) Moeb (ONKCH, ClIeHapii, HACTAHOBH)
ImiTauiiina moaennb (irpu-cuMyIIALii, TPEHAXEPH MOIbOTIB, MAHEKEHH JIs1 KPEII-TECTIB)
CumMBoJtiyHa (3HAKOBA) MOJieb (JITEpU, CAMBOIY TUIAHET, TOPOKHI 3HAKH)
3. O06’exT MoieTFOBaHHS (OpHUTiHAN):

4. BnacHo Mofienb (CTUCTUI OMHC):

5. MeTta MmoenOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpuOyTH), IO BiIOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaiy, BiICyTHI B MOJieNi (HECYTTEBI AJi1 KOHKPETHOI MOJeN):

8. BusHaure npejicTaBHUKIB, HaBeJIeHUX Ha GoTorpadisx:

9. Kopucts Big po60TH 3 MOJIEIITIO (IO CTANIO OLIBII 3pO3YMITUM 3aBIISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti
Bu3HaYyHMK OCHOBHUX PSAAiB CCaBUiB 3a YepenamMu

1. Cepenni Ta BenMKi 3Bipi: TOBKMWHA FOJIOBU MOHAA 15 cM

2
— Jlpi0OHi 3Bipi: JOBXKHMHA TOJIOBH MeHIIE 15 cM

6
2.Ha Ttim wHemae Boioccs. 3aHiX KIHIIIBOK Hemae. Ha XBocTi JBOJIOIIATEBUMA  INIABELb,
PO3TaIIOBaHUI rOPU30HTAIIBHO.

Psax Kurononioni (Cetacea).

— Tino Bkpute xoua O piIKUM BOJIOCCSAM. 3a/IH1 KIHIIIBKH €. XBIiCT 0€3 IIaBIsa

3
3. [Tanb1i 3aKiHYYIOTHCS KOTTUTAMHU

4
— Ha KiHIgX maneIiB HEMA€ KOIIUT

5

4. Ha Horax mo onHomy komuta. BepxHi pi3ui €, nonotornoaiOnoi dbopmu. 3aaHi KOpiHHI 3yOH
CKJIQ/TYaCTIi, pO3MipH KOPIHHUX 3yO0iB MPUOIM3HO OTHAKOBI
Psin Hemapuokonutni (Perissodactila)
— Ha norax mo 2 yu 4 xonurta. BepxHi pi3ui BiacyTHi abo HaraayroTh Gopmoro ikina. KyTHi 3yon
JYHYAacCTi, 3a/IH1 KyTHi 3yOu Onbiii 3a epeaHi
Psin Iapuoxonuthi (Artiodactila)
5(3). KytHi 3y0ou MaroTh pi3Hi po3mipu Ta GOpMy, B OCHOBHOMY OCOOJHBO BEIHMKI XMXKi (XFIKAIIbKi)
3you
Psix Xuexi (Carnivora).
— VYci KyTHI 3y0H (KpiM mepmioro) mpudIN3HO 0THAKOBOI (POPMH Ta pO3MIpy
Psin Jlactaori (Pinnipedia).
6(1). IxniB Hemae; BeMKI Pi3ili BiIOKPEMJICHI BiJl KYTHUX 3y0iB 0€33yOMM MPOMIKKOM (I[iacTeMOI0),
JIOBXKMHA SIKOTO Maii»e TOPIBHIOE JTOBKUHI psAy KyTHUX 3yOiB
.
— Ikna e. Jliactemu HeMae, SKIO TPOMIDKOK MIXK 1KJIaMU Ta KyTHUMHU 3y0aMH €, TO BiH MEHIIUH 3a
JOBXKHUHY psy KyTHUX 3y01B
8
7. P131iB y BepxHIii 11eneni oJ{Ha napa, eMajb BKpUBAE JIMIIE Nepeaniil Oik pi3iiB
Psan I'pusynn (Rodentia).
- Pi3uiB y BepxHiii mesneni Bl napu, emMalib BKpUBA€ Pi3Lii 3 yciX OOKIB
Psin 3aiinenoaioni (Lagomorpha).
8(6). Ilepenni KiHIIIBKK MEPETBOPEHI Ha Kpwia i MaroTh CWiIbHO TojoBxkeHi mambiii (I mamers
JOBIIMHA 3a Tyiny0). Mi>k HUMH, OOKOM Tija Ta 3aJHIMHU KIHI[IBKAMU HATATHYTAa TOHKA IIKIpsCTa
JiTaabHa IEPETUHKA.
Psin PykokpuJi (Chiroptera).
— IlepenHi KiHIIBKM HE TIepeTBOPEHi Ha Kpuuia. [lanplii Ha HUX 3HaYHO KOPOTIII 3a TYIIy0
9
9. Kinenlb MOpaM BUTATHYTUH y KOHYycONnoJiOHMH X000TOK. Ikiia He Ounbiii abo Tpoxu OiuiblIl 3a
pi3i.
Psin xomaxoigni (Eulipotyphla).
— Kinens Mopau He BUTATHYTH Y KOHYCONOA10HUI X000TOK. [kia 3HauHO OLIBIII 32 pi31i
Psanx Xuki (Carnivora).

12



3. Anauis

moaesi «BuzHaueHHd

le/lXOTOMi‘{Hl/lM BU3HAYHUKOM»

ccaBUIiB 3a 4epemamMm Ta

1. Copegea 12 morws 20t
BB rOnOBM noaa 15 oM

==

rpagiuyaum

Hara: «_ » 20 p.

I'pyna y ckmani:

1. Hassa wmogmeni: «BusHaueHHsA ccaBIiB 3a
yepenamu Ta  rpadiuHUM JTMXOTOMIYHUM
BU3HAUHUKOM)

2. Tum moneni:
O06’emHa (peasbHa) Mojaedb (MacmTad
MOJIeNi, MaKeTH, (PIrypKu TOIMIO)

Hi

Oo6pa3na (rpagiuna) moaeab (KpeclCHHs,

dororpadii, cxemn)

MaremaTuyHa Mojaesb (HopmMyiu, piBHSHHS, rpadikm)

Bep6anbHa (cji0BecHA) Mo/IeJIb (OITMCH, CIICHAPil, HACTAHOBH)
Imitaniiina moaeasp (irpu-cumymsiii, TpeHaXepu MOJbOTIB, MAHEKEHHU I KPEII-TECTiB)
CumBogiyHa (3HaK0Ba) MOJieJIb (JITepH, CHMBOJIH IIJIAHET, IOPOXKHI 3HAKH )

3. O6’exT MozieIOBaHHs (OpHUTiHAN):

4. BnacHo MofieNb (CTUCTUI OITHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), 0 BiAMOBIJAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) OpUriHaity, BiICYTHI B MOJIeJi (HECYTTEBI /111 KOHKPETHOI MOJIe1):

8. Busnaure npecTaBHUKIB, HaBEeJICHUX Ha GoTorpadisx:

9. Kopucts Bi po6oTH 3 MoIeiTto (10 CTalo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsakyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti

2. Tino BkpuTe xo4a 6 piakum Bonoccam.
3apHi kiHuiBku e. XsicT 6e3 nnasus

1. OpiGHi 3gipi: fOBXMHA ronosu
meHwe 15 cm

6. lkna e. [liacteMu Hemae, SKLO NPOMDKOK
MDX iKnamu Ta KyTHUMK 3yBamu €, To BiH

MEHLUMIA 33 JOBKUHY PSAY KyTHUX 3y6is

4. Ha Horax no 2 a6o
4 xonuta. BepxHi piauji

Papn Xwxi
(Carnivora)

Pan
HenapHokonuTHi
(Perissodactila)

14

8. MepepnHi
KiHUiBKM He
nepeTsopeHi Ha
Kpuna. Mansui
Ha HUX 3HaYHO
KOpOTWi 33

Tyny6.

9. KiHeub Mopau
He BUTAIHYTUIA Y
KoHyconoaiGHui
xoborok. Ikna
3HayHo Ginbuwi 3a

piaui

Pag Xuxi
(Camnivora)




4. Anajiz moaeJi «Bu3HayeHHs NTaXiB 32 aTJIACOM-BU3HAYHHKOM»
Hara: «_ » 20 p.

I'pyna y cknai: .h ﬁ
| (
1. HasBa wmopmenmi: «Bu3zHaueHHs ITaxiB 3a ll 1 l 1
|

aTJIaCOM-BH3HAYHUKOM))

2. Tun moneni (00epiTh oAuH a00 KiIbKa BapiaHTIB):
006’emHa (peajibHa) Moj1eJIb (MacIITaOH1 MOJIEINi, MAaKeTH, (GIrypKHU TOLIO)
O6pa3na (rpadgiuna) moaenb (kpecienss, Gororpadii, cxemm)
MartemaTtuuna moaeJib (hopMyiu, piBHSIHHS, rpadiku)
Bep0asbHa (cj10BecHa) Mojieb (OMUCH, CIICHApPil, HACTAHOBH)
ImiTaniiina moneasp (iIrpu-cumymsiii, TpeHaXXepu MOJIbOTIB, MAHEKEHHU IS KPEII-TECTIB)
CumBogiyHa (3HaKoBa) MoJieJIb (JiITepH, CHMBOJIH IIJIAHET, TOPOXKHI 3HAKH )
3. O0’exT MozeIOBaHHs (OpUTiHAa):

4. BniacHo Mozens (CTUCTUI ONHUC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BIacTHBOCTI MO (aTpUOYTH), 11O BiAMOBIIAIOTH BIACTHBOCTSIM OPUTIHATY:

7. BnactuBocti (aTpu0yTH) OpUriHaiy, BiICYTHI B MOZENI (HECYTTEBI Ul KOHKPETHOI MOJIeNi):

8. BusHauTe npeacTaBHUKIB, HaBeleHNX Ha (oTorpadisx:

15



9. Kopuctb Big po60TH 3 MOACILIIO (IO CTa0 OLIBIT 3pO3yMIUINM 3aBISKH POOOTI 3 MOJIEILTIO):

JIsakyemo Ta 0a:xkaemMo ycmixis!

16



Marepianu 10 MojaeJti

|

30/I0TOMYIIKA KOBTOIy0a

CHHHIA ONTaKHTHA

CHHHIA BeTHKA

N =
)
i

i)/
Y

- 4
\Iﬁ-l

CHHHIIA JOBIOXBOCTA

T aigxa-nyxnax

Kponue'qHxa 90pHOT0I0EA

§

KoronmnaHka

BinpmaHka

Jpizg 9opHHEA

YHKOTEHD

Jpizg coiBouHH

ITiZKOPHINEHK 3BHYAHHEH

4

Topobeup xaTHi#

i

Bonoee o9ko

BiBCcAHKA 3BHYaiHA

IInHcka 6i1a

Tpae'sHKa 3EHYaHHA

Il

Tpar'aHKa Ty9HA

Jlxepeno: man. Cher Pratley https://www.cherpratley.co.uk/#/common-british-birds/
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Yacmuna 2. Dinozenemuuni oepesa

Bcei rpadiuni Mozeni MOXKHa PO3AUTUTH 3a KUIBKICTIO «BHMIpiB»: OJHOBUMIpHI (JIiHIHMHI:
CTPIYKH Yacy Ta IIKAJIKW — MOJIEJI PEryJIsilii TeHHOI aKkTUBHOCTI HAa XpOMOCOMaXx ), IBOBUMIpHI (Mamu
Ta 3acobm Bizyaumizauii — rpadiku Ta giarpamu), TPUBHMIpHiI (TpUBHUMIpHI rpadiku y Bizyauizamii
nanux; 3D-Mozeni sk iMmiTalliss 00EMHHUX TiT). 3 JT0ABaHHIM 4Yacy OTPUMAEMO JUHAMIvHI (aHIMOBaHI
a0o 1ceB0aHIMOBaHI, SIK Y KOMIKCax) rpadidHi MOJIEI.

B nam yac QinoreHeTnyHi JgepeBa poO3MNISIAIOTHCA SK OKPEeMHMM BUIMAAOK 1HTENIEKT-KapTH
(BTiM, 1e#l cmoci® Bi3yamizamii cyrTeBo crapimmii 3a Hei). 3okpema, B uepHerkax Y. Jlapsina €
MaJIOHOK (PUIOTEHETUYHOTO JepeBa, SKUM € CBOEPIIHMM CHMBOJIOM (UTOTC€HETHYHUX JCPEB B
niomy. Yyenb JlapBiHa Epner ['ekkens moOynyBaB Benmuke (UIOrEHETHYHE JEpeBO KHBHUX
OpraHi3MiB, sIKE € TAKOXK YK€ 3HAHUM ICTOPUYHUM CUMBOJIOM IIOTO KJIacy Bi3yalli3allii.

B upomy HabOpi TpHU 3 HOTHPHOX 3aBIaHb MPUCBIAYCHI caMe MOOYA0BI (iITOreHETHYHUX JIepEB
pi3HHX 00’€KTIB, 1 JIMIIE YETBEPTUH OJIOK — aHAII3y rOTOBUX rpadidyHUX Bepciid (HIIOreHEeTHYHHUX

JIepeB.
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1. Ananiz moaeJi «@ijloreHeTHYHeE 1epeBO UBAXIB i IIYPyHiB»
Hata: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mopeni: «@ijioreHeTHYHe JepeBO UBSAXIB i
HIypyniB»

2. Tun moperni:
006’emHua (peajibHa) MOjIeJIb
Oopa3Ha (rpadiuna) mogenn
MarteMaTH4YHA MOJIEJb
Bepo6aabha (ciioBecHa) Moe/Ib
ImiTaniiina mogenn
CumMBoJtiuHa (3HaAKOBAa) MOJIETb
3. O0’ekT MoeNMOBaHHS (OpUTiHAT):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpHOyYTH), IO BiMOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYTHI B MOAETI (HECYTTEBI UII KOHKPETHOI MOJIei):

4. BinnoBiaes Ha 3allUTaHHA:
1. JIns1 3anpornoHoBaHUX 00’ €KTiB MO0y yiHTe MOXKIINBE (piToreHeTHYHe AepeBo. 300pa3iTh Horo.

2. BxaxiTh HaWOUTBIT Ba)XJIMBI «EBOJIOIIHHI» TOJII Ha MhOMY (IIOTEHETUYHOMY JepeBi. 3
BUHUKHEHHSM KX O3HAK BOHM OB’ sI3aHaHI.

5. Kopuctsb Bi po60OTH 3 MOJEILTIO (1110 CTANIO0 OUTBII 3pO3yMITUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!

19



2. AwuaJjiz mojaesti «DijioreHeTHYHE 1epeBO MEeYNBAY
Hata: «_ » 20 p. I

I'pyna y cknai: . |
1. Ha3zpa mozeni: «@ioreHeTH4He JepeBo Me4nBay f
2. Tumn mopeni: ‘ '\

00’emHa (peajibHAa) MOJEIb
Oo6pa3ua (rpadiuna) mogenap

MaTtemMaTH4HAa MOJeJIb i
BepobajibHa (ciioBecHa) MoJe/Ib ...
ImiTaniiina Mmogean s

CumBoJtiyHa (3HAKOBA) MOJIeNIb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUN OMKC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYTHI B MOAETI (HECYTTEBI UII KOHKPETHOI MOJIei):

8. Biamosine Ha 3anMTaHHS:
1. JIns1 3anpornoHoBaHUX 00’ €KTiB MO0y yiHTe MOXKIINBE (piToreHeTHYHe AepeBo. 300pa3iTh Horo.

2. BkaxiTh HaWOLIbII BaKJIMBI «EBOJIOLIMHI» Moail Ha LBOMY (UIOTeHETHUYHOMY JepeBi. 3

BUHUKHEHHSM SIKUX O3HAK BOHU OB’ I3aHaHI.

5. Kopucts Bij po60TH 3 MOJEIITIO (1110 CTAI0 OLIBII 3pO3yMITTUM 3aBISKHA POOOTI 3 MOJIEILIIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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3. AuHaJji3 mojesti «DijioreHeTHYHE 1epeBO MIUIIOK IOJIOHACIHHUX»
Hata: «_ » 20 p. P o G SRR
I'pyma y ckmai: ‘ '

1. Hazea wmogem: «®iIoreHeTHYHE J€pPeBO

IHIUIHIOK»

2. Tun mopeni: L2
006’emHua (peajibHa) MOjIeJIb . Tceszoreyra
Oopa3Ha (rpadiuna) mogenn
MarteMaTH4YHA MOJIEJb
Bepo6aabha (ciioBecHa) Moe/Ib
Imitaniiina Mmogenn
CumMBoJtiuHa (3HaAKOBAa) MOJIETb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUN OMKC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. BinmoBigb Ha 3alUTaHHS:
1. JInis1 3anponoHoBaHUX 00’ €KTIB NOOYIyHTe MOXKIIUBE (1JIOreHETUYHE 1epeBo. 300pa3iTh HOTO.

2. BkaxiTh HaWOLIbII BaKJIMBI «EBOJIOLIMHI» MoAll Ha LbOMY (UIOTEHETHUYHOMY JepeBi. 3
BUHUKHEHHSIM SIKHX O3HAK BOHU TIOB’sI3aHaHI.

9. Kopucth BiJi poOOTH 3 MOJIEILTIO (1[0 CTAJI0 OLTBII 3pO3yMIJTUM 3aBISIKHA POOOTI 3 MOJCIIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

Tpu 610k 00’€KTIB, KI MOKHA BUOKPUCTATH JJIsl TOOYA0BU «(DITIOT€HETUYHHUX» IEPEB: LIYPYIH Ta
[BSIXM, IIUIIKA PI3HUX TOJIOHACIHHUX (13 MIMIIKOSAT0JaMH BKJIIOYHO), IEYUBO. 32 HASBHOCTI MOXKHA
oOpatu # 1H1111 00’ €KTH.

o0

[TeunBo G6axkaHo oOupatu Tak, MO0 Oynau pi3HI O3HAKU: HE TUILKHU (opma, ane i 0cOOTUBOCTI TICTa,
HasIBHICTb MTOCHUIIOK TOIIIO.
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[[IumKky TOJMOHACIHHMX Kpalle
Ha0OpOM 300pa’keHb.
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4. Amnaui3z moaesi «/IBi cxemu aHTponmorenesy»

Hara: «_ » 20 p.
['pyna y cknani:

1. Ha3pa wmopem: «/IBi cxemu

AHTPOIOI€HE3Y>

2. Tun moxeni:
00’emHa (peajibHa) MOJEIb
Oo6pa3ua (rpadiuna) mogenap
MartemMaTH4HAa MOJeJIb
BepoaabHa (ciioBecHa) MoJe/Ib
ImiTanilina mogenb
CumBoJiyna (3HaKoBa)
MoJeb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BracHo Mojienb (CTUCITUI OTHC):

5. MeTa MoeIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. BiamoBigs Ha 3aUTaHHS:
1. ITopiBHsHTE AB1 CXeMHU aHTpOIOreHe3y. SIKi nepeBaru Ta HeI0JIIKH KOXHOT 31 cxem?

Cxema | IlepeBaru Henoniku

1)

2)

2. IlepepaxyiiTe BUKONMHUX JOJEH, sKi Oynau Oe3rnocepenHIMU NpeAKaMH JIOAWHU CYy4acHOTO
TUIy. 3a KO0 31 cXeM BH 1ie 3poomin? Yu € po301KHOCTI MK CXeMaMHU B IbOMY TUTaHHI?

9. Kopucts BiJ poOOTH 3 MOJEILTIO (1110 CTANO0 OUTBII 3pO3yMITUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

Ma
potudniowa wschodnia =
0 Afryka Afryka Azja Europa | Amery
SIS
ecessor
1 R
A. fobu
N
jcus
A S
afi
3
nthropu
pS
ralopithecus
nsis
4
ithecus
5 dus
Jrrorin| tugenensis

CxeMma eTarriB aHTPOIOreHe3y

2 Baca A, Laszczyca M., Laszczyca P., Skirmuntt G., Skirmuntt K., Biologia Podrecznik, zakres podstawowy, seria
CIEKAWI SWIATA — Gdynia, OPERON, 2012., ctop. 96.
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Home neanderthelensis Today

1 million years ago (mya)

o Parantliropics
acthiopicas o\

tustrulopithecus
africanus

+mya

Sna

Gmya

Hlustration by

Katy Wiedemann (for
SCIENTIFIC AMERICAN)
SOURCE: BERNARD WOOD

JlepeBo BUKOITHUX moz[el‘/’l3

3
Hoxepeno:
https://38.media.tumblr.com/8ac2d5b5cfd05726bc5dc29aelc73ach/tumblr_navlzidPe51rd1nlool r3 1280.jpg

26



Tema 2. OOMiH pe4yOBHUH i IepeTBOPEHHSA eHeprii

006’emHi (¢izuuHi i koM’ OTEpHi) Moaedi MOICKYII.
CxeMH NpoLeciB 1 Perysiis 3a 3B0POTHIM 3B’ SI3KOM.

B uiii Temi Tpu OJ0KM Mopelneit: MOeOBaHHS OiNKiB, MOJCIIOBAHHS HYKJICTHOBHX KHCJIOT Ta
MO1eJTi 010JIOTTYHHUX MPOIIECIB.

1. TpuBuMipHi koM’ 0TepHi MojeJi OIKIB i BiyaJtizauis MosiekyJ

BceraHoBneHHs MPUHIMITB IPOCTOPOBOI OpraHizaiii OiIKiB, MOB'sI3aHe 3 poOOTaMU OJHOTO 3
«0aThKiB-3aCHOBHUKIB» MOJIEKYIsipHOi Oiomorii, Jlaitnyca Iloninra. [pamtoroun crinbHo 3 PobepTom
Kopi, [TomiHr BiAKpUB OIWH 3 HAWMOMIMPEHIINX BapiaHTIB BTOPUHHOI CTPYKTYPH MOJIMENTHIHOTO
JaHIora — o-cmipam. [ B 1bOMy BIIKPUTTI BEIUKY POJb 3irpaB MOJEKYISPHUI KOHCTPYKTOp -
MOJICTTh MaKPOMOJICKYIIH, sIKa 30UPAEThCSA 3 OKPEMUX aToMiB. ATomu Oyiu BUKOHAHI B MacmiTaoi i
3alOBHIOBAJIM TPOCTIP JIOCTaTHHO IMIIBHO, B CyYaCHHX IpOrpamax-Bi3yallizaropax MOJEKYJ el
crnoci0 BimoOpakeHHsT CTPYKTypHu HasuBaeTbesi «Spacefilly. Ilelr cmocid MomenroBaHHS J103BOJIMB
[TonmiHry BHM3HAYUTHU OCOOJIMBOCTI CTPYKTYypu OUIKIB (HAmpuKIad, TIIOCKY (GOpMy MENTHUIHOTO
3B'SI3KY).
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1. Amnauis moaeJai «TekerT 3 aMiHOKHCTIOT»
Hara: «_ » 20 p.
I'pyma y cxmani: (S

1. HazBa moneni: «TekeT 3 aMIHOKUCIIOTY
Jlitepw, siKi BAKOPUCTOBYIOTHCS /1L TO3HAUCHb
aMiHOKI/ICJ'IOT, MO)KyTI) CKJIagaTUuCA B CJIOBa Ta pequH;I.

IOBenipHuii BUpoO MpaBopyd He € CIPaBXHIM OLTKOM: I A M S T A R S T U F F

1e 3amu(poBaHe peYCHHS

2. Tun mozemi (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
00’emHa (peajibHAa) MOJEIb
Oopa3na (rpagiuna) moaeab
MaremaTu4Ha Mojaesb
Bepo6aabha (ciioBecHa) Moe/1b
ImiTaniiina mogenn
CumBoJtiyHa (3HAKOBA) MOJIe/Ib

3. O6’exT MozieIOBaHHs (OpHUTiHAN):

4. BnacHo MofieNb (CTUCTUI OITHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MOieNi (aTpuOyTH), 110 BiIMOBIJAIOTH BIACTUBOCTSIM OpHUTiHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

(wepes me, Wo HeCymmeUx 61ACMUBOCmelt Modice Oymu bazamo, 8apmo 0Opamu «HAUCYMmeeiuy
HeCcymmesi 81acmuocmi)
8. CkiaaiTh peueHHs/CIOBOCTIONYUYEHHS 3 aMIHOKHUCIIOT. OIiHITh, K1 BTACTUBOCTI MaTHME
yTBOpeHuil nentu. [1oscHiTh, Yomy.

9. Kopucts Big pob0TH 3 MOACILIIO (IO CTa0 OLIBIT 3pO3yMUIUM 3aBJSKH pOOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti
KopkoBa momika, KHOMKH, PO3IpYKOBaHA TAaONMHUI MAIOHKIB aMIiHOKHCIOT (2-3 TpHUMIpHUKH),
HOHUII (11e¥l MaTIOHOK BUKOPUCTOBYETHCS 1 B HACTYITHIN pOOOTI).

Tinne AUnasiH Barin Jlefimm
(T, Gly, G) (Am. Ala. A) (Bax, Val, V) (VTeit, Leu, L)
)
. e e -
,'j;—-\_ll ‘ _ &4

i %g

I3omelima MerTioHiH DeHinantaHig TpunTodas
(Ine, Ile, T) (Met, Met, M) (e, Phe. F) (Tpm, Trp. W)
- :
'&
| t—ﬂ—
T ,
| | 8
> - .
3 1
=%
Jlizue Aprigig TicTnane Tuposnn
(JIi3, Lys. K) (Apr, Arg, R) (Tic, His, H) (Tup, Tyr, Y)

Cepna TpeoHiH IucTein IIpomin
(Cep, Ser. S) (Lme, Cys. C) (IIpo, Pro, P)

Acriaparig AcrapariHoBa KIICIOTa T'myTaMiHOBa KIICIIOTa
(Ach, Asn, N) (Acm. Asp. D) (Cay. Glu. E)

O(©)

xepeno:
https://www.facebook.com/photo.php?fbid=453917607977841&set=0.138846579561292&type=1&theater
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Tabmuist CkopodeHb aMiHOKHUCIIOT:

AMIHOKUCIIOTH ‘

[ muiin G Gly
AuaHin A Ala
Bain \Y Val
Uletiun L Leu
[30meiiuH I lle

CepuH S Ser
Tpeonin T Thr
Tupo3un Y Tyr
[{ucTein C Cys
MeTioHuH M Met
AcriapariHoBa KUCJIOTa D ASp
Acnaparin N Asn
["yTraMiHOBa KUCIOTA E Glu
[yTamin Q Gln
AprinuH R Arg
UTizun K Lys
[icTuauH H His
DeninagaHuH F Phe
Tpunrtodan W Trp
[Tposnin P Pro

Moxepena:
https://img1.etsystatic.com/000/0/5171298/il_fullxfull.195320595.jpg
https://www.etsy.com/ru/listing/62548585/mad-scientist-challenge-i-am-starstuff?ref=shop_home_active_11
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2. Amnaui3 mopeJi «IlanepoBi aMiHOKHCJIOTH Ta OLIHKA MOJIEKYJISIPHOT MaCH»

Harta: «  » 20 p. teTan Vi byt T
- | w > . > 1/
I'pyna y ckmani: . LJ’ \ a J Q\_:é »
d D o L8
1. HazBa mopeni: «IlarnepoBi aMiHOKHCIIOTH Ta p q L k d t
. . vl ! e ¥
OIllIHKa MOJICKYJIAPHO1 MacCu» = *’ % < 1 ’:LL ‘—4"; e
BupixTte aMiHOKHCIOTH Ta CKIANITh MENTHI 3 TaKOIO )

IOCITITOBHICTIO aMIHOKHCIIOT:
Tpu-Mert-Lne-Tup-Apr-T'ic
2. Tun mopeni (00epiTh 0AMH a0 KiJIbKa BapiaHTIB):
006’emHua (peajibHa) MOIeJIb
Oopa3Ha (rpadiuna) mogenn
MaremaTn4Ha Mojaeb
Bepo6aabha (ciioBecHa) Moe/b
ImiTanifina mogenn
CumMBoJtiyHa (3HAKOBAa) MOAETb
3. O06’exT MoieTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MOieNi (aTpuOyTH), IO BiIMOBIJAIOTh BIACTUBOCTSIM OpHUTiHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MoJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

(wepes me, Wo HeCymmesux 61ACMUsoCcmelt Modice Oymu bazamo, 8apmo 0Opamu «HAUCYMmMeeiu»
HeCcymmesi 81acmueocmii)
8. Bu ckianu nenTu 3 Takoro nociifoBHicTIO amiHOkucaoT: Tpu-Met-Lne-Tup-Apr-Tic
Binomo, 1o cepenHst MoneKynspHa Maca aMiHOKUCIOTH ckianae mpubnuzao 110 [a. Ouinite, yn
Oyze cepeHsl MOJIEKYJISIpHA Maca aMiHOKHCIIOT, 10 BXOJIATh 0 CKJaay IbOro NeNnTHaY, OUlblle 4u
MEHIIIE BiJl 3arajibHOI CepeIHbOI? APryMEHTYMITe.

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTa0 O1IBIT 3pO3yMIUIAM 3aBISKH POOOTI 3 MOJIEIUTIO):

Jsakyemo Ta 0a:xkaemMo ycmixis!
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3. AmnaJji3z mojaesti «Moaeb MOJIeKYJIU reMOorJo00iny»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozeni: «Moaesib MOJIeKYJIM reMOrJI00iHy»
[TepeiiTu Ha cailT MixkHapoaHOTO OaHKEY O1TKOBUX
CTPYKTYP 32 HOKJIMKaHHSIM
https://www.rcsb.org/structure/1B1J
Binkputu cepBic TPUBUMIPHOTO MOJICITIOBAHHS
(mamuc «3D View» B J1iBiil YaCTUPHI €KpaHy ITiJ1
€CKi30M MoJIeKyNu. Po3risiHyTd MOJens.

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):

00’emHa (peajibHa) MOJieJIb

Oo0pa3zHa (rpagiyna) Moaenb

MaremaTn4Ha MoJieb

Bepo6aabha (ciioBecHa) MoJe/Ib

Imitaniiina Mmogenn

CumBoJtiyHa (3HAKOBA) MO/IeNb
3. O6’exT MoieIOBaHHs (OpHUTiHAN):

4. BracHo Mojienb (CTUCITUI OTHC):

5. MeTa MoeIOBaHHA:

6. CyTTeBi BnacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAITY:

7. BnactuBocTi (aTpuOyTH) OpHUriHaiy, BIACYTHI B MOJieNi (HECYTTEBI AJ11 KOHKPETHOI MOJIEN):

(uepe3 me, wo HECYMMEBUX BLACMUBOCIEN MOdice bymu 6azamo, 8apmo 00pamu «HACYmmesiuli»
HeCcymmesi 81acmuocmi)
8. Posramryiite mMosekyny remMoryiodiny y BikHI 3D View Tak, m00 Ha Hiii Mo)kHa Oyso MOKa3zaTu
O1TKOBY Ta HEOULIKOBY YacTUHH, TNEPBUHHY, BTOPUHHY, TPETHHHY Ta YETBEPTHHHY CTPYKTYpH.
3po0iTh CKpiH 1 JoAalTe 10 HHOIO MiAMKMCH. BiampaBTe BUMTENIEBI/BUMTENBI Y 3allpOIIOHOBAHUMN
crociO.

9. Kopuctb Big pob0TH 3 MOACIITIO (III0 CTAIO0 OLIBII 3pO3YMUIMM 3aBJISIKH POOOTI 3 MOJIEILITIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

IMoxknukaHHs . https://www.rcsb.org/structure/1BI1J
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4. Amnajiz moxgeai «Moaeiab GFP»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. HasBa mopeni: «Mogens GFP»
Bupixre 1 ckJ1aiTh MarnepoBy MOJIEb 3€JIEHOTO
(baroopecieHTHOro O1NIKa.
2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3ua (rpadiuna) moaeab
MaremaTu4Ha Mo/1eJb
Bep06aabna (cji0BecHa) MOJeJIb
ImiTaniiina moaean
CumBoJiyHa (3HAKOBA) MO/Ieb

3. O0’eKT MOICTIOBaHHS (OpUTIHAN):

4. BnacHo Mofienb (CTUCTUI OMHC):

5. Meta MoaentoBaHHS:

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpUOyTH), IO BiMOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpuOyTH) OpUriHaiy, BIICYTHI B MOAEN1 (HECYTT€EB [l KOHKPETHOI MOJIeNi):

8. BkaxiTh, 4uM cX0Xa 1 UMM BIAPI3HAETHCS MOJEKYJa 3€JIeHOro (IyopeclueHTHOro Oinka Bif
MOJIEKYJIH TeMOTJIO0IHY, Ky po3TJIssaaid B Teopii? Un moka3ye mamnepoBa MOJIEIh 10 BiIMIHHICTE?

9. Kopucts Bix po6oTH 3 MoJIeIIO (110 CTaNO OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEIIIIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti
[HCTpyKLis 10 manepoBoi Mojeni B mammi 3a QR-komoMm.

= pdbloircshorg €9 1
O !
Q |
xepeno:

https://pdb101.rcsb.org/learn/paper-models/green-and-red-fluorescent-proteins
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MoaenroBaHHS HYKJIEIHOBUX KHUCJIOT

JInst BCTAaHOBJIGHHSI ITPHUHIIMITIB IPOCTOPOBOI OpraHizamii Je30KCHpUOOHYKICTHOBOI KHCIOTH
(AHK) xeiimc Yotcon [pto 1 @pencic Kpik, mosicHoroun oTpumani Mopicom Binkincom i
Pozaninnoro @penkiin kapTuHu audpakiii peHTreHiBChbKUX MpoMeHiB Ha 3paszkax JIHK, 3pepuymucs
JI0 MOJISKYJIIDHHX Mojieneld. Y cBoiit po0oti YoTcoH i Kpik BUKOPUCTOBYBAJIH «IPOTOBI» MO, B
SKAX aTOMH MpPEACTaBJICHI KyJIbKaMH MAaJICHBKOTO pajiycy, a JAjis NPEACTaBICHHS 3B'A3KiB
BUKOPUCTOBYIOTBCS BIJJPI3KH MiJHOTO APOTY (B Cy4acHUX IpOorpamax-BizyallizaTopax MOJEKYJ Lel
croci6 BimoOpaskeHHS CTPYKTypu HasuBaeThes "wireframe™). (3a cxoxuM MPHHIKAIIOM PO3poOIIeHi
MIKUTBHI KOHCTPYKTOPH U1 MOJICTIOBAHHS MOJIEKYII B OPTaHiuHil Ximii, 3 Ao OUTBIINMH KYJIsIMH-
aTOMaMH 1 THYYKMMHU IUIACTUKOBHMHU NaJMYKaMH-3B'A3KaMH; B Bi3yalli3aTopax BOHAa HA3MBAETHCS
"pall and stick™.) Xoua «apoTroBa» MOJIelIb HE IOKA3Y€E PO3MIpU aTOMIB B MOJICKYJIaX, BOHA JIO3BOJISIE
HAOYHO IMPEJACTABUTH CIEMEHTH OpraHizailii MoJIeKyiH Oiomoimepy.

Monuens noagiinoi cripaii JIHK, Bukopucrana Jx. Yorconom i @. Kpikom (306pasicenns 3 apxisie
nabopamopii Kono Cnpine Xapoop)
Mogens JHK crama mnepmorn «KOMEpIIHHO YCHIIIHOD» MOJEIUII0, $KY IIHPOKO
BUKOPHUCTOBYIOTh HaBITh y pekjiami. B Haml yac MoJIEKYJsIpHI MOJEJI HaJuXalioTh CKYJIbOTOPIB 1
nu3aitHepiB O1XKyTepii, € YACTUHOIO JEKOPATUBHOTO OQOPMIIEHHS IPOMAICHKUX 3aXO0/IiB.

Mouera, Bunymiena B 2003 p. y Benukiit BpI/ITaﬁi'l' Ha yecTb S50-pivus BiAKpUTTS cTpykTypH JHK.
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1. Amnaji3 moaenai «MacmradHa moaeab JTHK»

Hara: «_ » 20 p. )
I'pyna y ckmani: Rl :.’

B ia afy
1. HasBa mozeni: «Macmrabna monens JJHK» .
Jnst mMacmtaOHMX Mopenel (TeXHIKW: JIiTakiB,
KOpabJ1iB, aBTOMOOLTIB TOIIO) MPUKHATI CTaHAAPTHI
MacmTabu Mojenei (a cami MozeNl He BHIIAIKOBO
Ha3WBaIOTh Mmacuwmabnumu). Hampukmam, wmomeni
OpOHETEXHIKM BUKOHYIOThCS B MacmuTabi 1: 34 abo
1: 72. Hampukian, y camMOXifHOI apTHIEpiiChKOl
YCTaHOBKH BiH AOpiBHIOE 1: 72, iHaKIme Kaxydw,
IeTagb MOJEN JOBXKHHOIO 1 ¢M BIONOBIOAE meTail
peanbHOi YCTAaHOBKHU JOBKUHOIO 72 CM.
VY xoxxHOMY KaOiHeTi Oiororii € MacmTabHa MOZEINh
monexkyau JHK. 3naiinite po3risHeTe ii.

A
-
[
-
[~}
-
— |
-
S F
(=]
=
S
=
=
=
=
=

2. Tun mopeni (006epiTh oanH a00 KiIbKa BapiaHTIB):
006’emHua (peajibHa) MOIeJIb
Oo6pa3na (rpagiuna) Mmojaennb
MaremaTn4yHa MoJelb
Bepo6ajabha (ciioBecHa) MoJe/b
Imitaniiina moxeanb
CumBoJtiyHa (3HAKOBA) MOJEb

3. O06’exT MoieTFOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUIN OMHC):

5. MeTta MoentOBaHHA:

6. CyTTeBi BIaCTUBOCTI MOieN (aTpHOyTH), IO BiMOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpuOyTH) OpHUriHaiy, BIACYTHI B MOJieNi (HECYTTEBI AJ11 KOHKPETHOI MOJIEN):

8. 3naiiaiTe Macmrad mozaeni moaekyau JJHK, skiio BigoMo, 110 Kpok cripaini, MOBHUHA 000pOT SIKOi
cknanaethes 3 10 map nykneoruniB JJHK, nopisaioe 3,4 um a6o 34 AHrcTpeM.

Takox mepeBipuMo, 41 € MOJIeTh AIMCHO MacIITabOHOI, TOOTO BCl BUMIPH 1 I€Tajl HalaHO B OJTHOMY
Mmacitadl. BumiproBanns Po3zaninn @pankiiin 1 Mopica Yunkuncona, 3a skumu @. Kpuk 1 [Ix. 1.
Yorcon nobynysanu monens monekynu JIHK, nokaszanu, mo niametp coipaii gopisHioe 20 A abo 2
HM. U1 HaBeIeHO 11e BUMIPIOBAHHS B MOJIENI Y BIJIMOBITHOMY MaciTadi?

9. Kopuctb Big pob0TH 3 MOACIITIO (IO CTaj0 OLIBII 3pO3YMUIMM 3aBISIKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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2. Amnaui3 mopedi «IHK sik opirami»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3a mozemni: «/IHK sk opirami»
PoznpykyBatn, oOpisatm TONs, 3IrHYTH HABIIL,
MPOTHYTH TI0 CYLITFHUM JiHIsIM BiZl ceOe («ropay), mo
MyHKTHPHUM 10 cebe («monwmHa»). Mogjenb cama
3TOPHETHCS B CIIpaib, 3AIHIIATHCS TUTBKH TPOXH
CTHUCHYTH. Y MOl SKpa3 TPOXH OilbIe OJHOTO
Butka (11 map HykIeoTHAiB).
36epite Mogens monekynu JJHK 3a cxemoro.
2. Tun mogem (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
00’emHa (peajibHa) MOJEIb
Oo6pa3na (rpagiuna) Mmojaenanb
MaremaTH4Ha MoJieJb
Bepo6aabha (ciioBecHa) MoJe/Ib
Imitaniiina Mmogenn
CumBoJtiyna (3HAKOBAa) MO/IeNIb
3. O6’exT MoieIOBaHHs (OpHUTiHAN):

4. BracHo Mojienb (CTUCTUI OTHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiMOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpuOyTH) OpUTiHANY, BIICYTHI B MO/IeN1 (HECYTT€EBI 111 KOHKPETHOT MOJIeNi):

8. BiAmoBigs Ha 3aIUTaHHS:
1. 3anumIiTe MOCIIIOBHICTh HYKJICOTH/IIB I[I€T MOJIEKYJH B (hopmarTi:

5l

3!

2. Ins Houi nayku B benrpani, Cep0is, 21 Bepecus 2011 O6yna 316pana naitnosma monexyna JJHK —
noBXkUHOIO 247,44 M. OuiHith 3a Qororpadiero, CKUIBKM B Hi (IpUOJM3HO) THUCAY Hap
HYKJICOTUTIB?

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTaI0 O1IBIT 3pO3yMIUIAM 3aBISKH POOOTI 3 MOJIEIUTIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmogeJti
Mopnens JJHK (Thoki Yenn, 1985). Txxeperno:
www.rcsh.org/pdb/education_discussion/educational_resources/dna-model-2013_2.pdf
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3. Amnaui3 mojeJi «Tpancnopraa PHK»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozeni: «Tpancnopraa PHK»
CkuieliTe 3a JOMOMOTI'OIO ITPO30POT JTUMKOT CTPIYKH BTOPUHHY
crpykrypy T-PHK.

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3ua (rpadiuna) moaeab
MartemaTH4Ha MOJeJIb
Bep6anbHa (cii0BecHa) Moge/Ib
ImiTauiiina Mmogean
CumBoJiyHa (3HAKOBA) MO/Ieb

3. O0’exT MoeMOBaHH (OpUTiHAM):

4. BnacHo MofieNb (CTUCITUI OITHC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BnacTUBOCTI Moieni (aTpuOyTH), 0 BiAMOBIAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) OpUTiHATY, BIICYTHI B MOAETI (HECYTTEBI 1T KOHKPETHOI MOJIeNi):

8. Ilpucytni B mnepBuHHINH cTpykTypi T-PHK mnaminapoMHi mnocnmiioBHOCTI HYKJIEOTHUMIB 1
HEeNaJIIHJPOMHI JUISHKA OOyMOBIIOIOTH BTOpUHHY cTpykTypy TPHK: 3'eqHyrounces 3a mpuHIumom
KOMIUIEMEHTApPHOCT], BOHU YTBOPIOIOTH JBOJIAHIIOKKOBI JUISHKH, 1 € "deperkamMu” "TpuiaucHUKa'.
Sky aminokucnory nepeHocuts T-PHK? CnpoOyiite 316patu TpetuHny ctpykrypy T-PHK y Burmsai
aitepu «»

9. Kopucts Big pob0TH 3 MOACILTIO (IO CTAJI0 OLIBII 3pO3YMUIMM 3aBIISIKH POOOTI 3 MOJICILIIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti

Mamepianu ons pobomu nHa ypoyi: HOXKUII, JTUIKA CTPiuKa/IeHKOIIaCTHD
Ile

pBHHHA cTpyKTypa T-PHK:
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4. Amnaui3z mogeai «MoJekyaa JHK B pekiaami»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Hasea wmopmeni: «Monekyna JIHK B pekmami»:
Po3muBiThCA HaBemeHi 1 3HAWAITH BJIACHI NPUKIAIH
Bukopuctannas mosekynu JJHK B pexnamuiil rpadiri

2. Tun monemni (06epiTh oauH ab0 KiIbKa BapiaHTIB):
00’eMmua (peasbHa) MOjeIb
Oopasna (rpagiuna) moaeab
MaTteMaTHYHA MOJIEJIH
Bep6anbha (cjioBecHa) MoJe/b
ImiTaniiina Mmogean
CumBoJiuHa (3HAKOBA) MO/IEb
3. O0’ ekt MO/IeTIIOBaHHS (OPUTiIHAN):

4. BnacHo Mozelb (CTUCITUI OIHC):

5. MeTta MoeIOBaHHA:

5 March 1987 No 1550 Weekly £1.10

newscientist

Practical astronomy  Waterways revived

6. CyTTeBi BnacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSIM OPHUTIHAITY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYyTHI B MOAEII (HECYTTEBI UIT KOHKPETHOI MOJIENi):

8. BiAmoBigs Ha 3aIUTaHHS:

1. Yomy 300paxxenns mosnekynu JIHK HacTinbku nommpene B pexiiami? CUMBOJIOM 4Oro BOHA €7

2. Yum Binpi3HseTbes 300paxkeHHs «pekiaamuoi JJHK» Bin 300paxkenns monexynu JJHK B

nigpy4YHuKax?

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTaI0 O1IBIT 3pO3yMIUIAM 3aBISKH POOOTI 3 MOJIEIUTIO):

Jsakyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti
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IIpouecu B KiaiTHHi

Tperiit 010k Mozenel B TeMi NMPHUCBSIUECHUH PI3HUM KIITHHHHM IporiecaM: (POTOCHHTE3Y Ta
OlocuHTE3y OUIKIB, @ TAKOXX MPUHIIMIIAM PETYJIAIii KIITHHHUX MPOIECIB.

UYerBepTe 3aBJaHHA 0JIOKY MOKHA BHKOPHCTATH SIK 1HAWBYAyalbHE JOMAIIHE 3aBJaHHA a00
SIK 3aBJIaHHS IJ1s1 pOOOTH PI3HUX TPYII 32 PI3HUMHU CIIOCOOAMHU PETYJIAIIT T€HHOT aKTUBHOCTI.

44



1. Amnauni3z moaedi «PeryJsinisi piBHIO IJIIOKO3H B KPOBD»
Hara: «_ » 20 p.
I'pyna y ckmani:

MigwnyHkoBa
3anosa

Beta-kniTiHu
(iHcyniH)

Anbba-KniTuHK
(rniokaroH)

1. Ha3zBa momeni: «Perymsmisi piBHIO TJIIOKO3H B

KpOBI1»

2. Tun monemni (00epiTh oauH ab0 KiIbKa BapiaHTIB):
00’eMmua (peabHa) MOJeIb
Oopasna (rpadiuna) moaeab
MaremaTH4Ha MojeJb
Bep6anbha (cjioBecHa) MoJe/b
Imiraniiina moxennb
CumBoJiuHa (3HAKOBA) MO/IEb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

LWKT

BuginbHa
cuctema

4. BnacHo Mofielb (CTUCTUM OIHC):

5. MeTa MoeIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyT), 0 BiAMOBIJAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) opUriHaty, BiACYTHI B MOJieNi (HECYTTEBI A7l KOHKPETHOI MOJIE):

8. YBIONOBIIHITE KAPTKHU 3 OMKCOM IPOIECIB Ta HOMEPU Ha CXEMi PEeryJIsiii piBHIO IyKPY B KpPOBI.
Po36epiTh 3a HaBeEHUM MPUHITUIIOM SKHICh KIITHHHUN IMporiec (M03HA4Te BiAMOBIIHO MO3UTHUBHI
Ta HETaTHWBHI 3BOPOTHI 3B SI3KH).

1 2’ 4 6 8
2 3 5 7

9. Kopucts Bi po6oTH 3 MoIeTio (10 CTaNo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

MigwnyHkoea
3anosa
+ Beta-kniTkHU
. Vel (icyriv)
MNediHka + .
=
Anbdha-KniTuHKU
4 8
(rnrokaroH) —@
+
_-I- poB
LWKT —@—’ PiBeHb M'A31 Ta iHLui
rTHOKO3U H:} opraHu Tina 1
BugineHa
cuctema
A. I'moko3a BuTpavaeThes mifg yac oominy | b. [Tpu iHCyNiH3aJIEKHOMY I[yKPOBOMY

PEUOBHH, 1l piBeHb Y KPOBi 3HWXKYEThCA. Lle €
CUTHAJIOM JUIS O-KJIITHH MiIIUTYHKOBOT 327103,
y BIJMIOBIIb HA KM BOHU BUAUISIIOTH TOPMOH
TJTFOKaroH

niabeti B-KITHHY 3pyIHOBaHI BHACTIIOK
MOMUJIKOBOT ayTOIMYHHO{ aTakH, 1 BUPOOJIATH
1HCYJiH HikoMy. Konu piBeHb IJIIOKO3H Y KpOBI
NEPEBUIILYE T.3B. KHUPKOBUII OPIr», cUCTEMA
BUJIIJICHHSI HE CIIPABIISETHCS 31 3BOPOTHUM
HOTJIMHAHHSM TJIFOKO3H, 1 [JIF0K03a BUBOJIUTHCS
3 OpraHi3My 3 CE4ero

B. [HCYyNiH NiABMIIYE TOTIMHAHHS
JIIOKO3U KJIITUHAMU TKAHUH Ta OpPraHiB
(Hacammepen — M's31B), TUM CaMHUM 3HUKYIOUH
piBEHB TJIIOKO3H Y KPOBI

I. IHCyNiH MiABUIIYE MOTIMHAHHS
TJIIOKO3U KJIITHHAMM IIEUiHKH, B IKHX 13
TJIIOKO3U CUHTE3Y€EThCS 3allacHU BYTJI€BO/I,
TJIIKOTEH, 3HI)KYIOUYH PIBEHb TIFOKO3U B KPOBI.

. [TigBuIieHHs PiBHS TJIFOKO3U B KPOBI €
CUTHAJIOM JUIs B-KJIITHH MIJIUTYHKOBOI 3aJ103H,
y BIAMOBIIb HA SIKWW BOHU BUILISIOTH TOPMOH

E. ['mrokaroH Mae MpUTHIYYIOYHA BIUIMB Ha
po3TalioBaHi NOPYyY B-KIITUHU MiIIUTYHKOBOL
3aJI031, 1 CHHTE3 1HCYJIHY NPUITUHAETbCS

THCYJIIH
XK.  I'mrokaro i€ Ha KJIITHHY MEYiHKH, 3. ITicns ki1 piBEeHb IIIOKO3U B KPOBI
CTUMYJIIOIOUYH PO3MaJ] ITIKOT€HY Ta BUKU/ 301IbIIY€EThCS

T'TFOKO3H4 B KpOBOTiK

. Bnacniiok po3mienieHHs TIiKOreHy B
MIEYMHI piBEHb IIYKPY B KPOBI 301IBIIYETHCS

46




2. AHaji3 MoaeJi «@oTOCHHTeTHYHI MiIrMeHTH»
Hara: «_ » 20 p.
I'pyna y ckmani:

Gitno, wo Caitno, wo
sinbusacTsCA nanae wa nirmenT

1. Hasa moneni: «DOTOCUHTETUYHI TIITMEHTHAY

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3Ha (rpadiuna) moaeab
MartemaTH4Ha MOJeJIb
Bep6anbHa (cii0BecHa) Moge/Ib
ImiTauiiina Mmogean
CumBoJiyHa (3BHAKOBA) MO/Ieb

Ceirno, wo
nornuKacTcA

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Moielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. IlepeOynyiiTe miarpaMy MOTJHHAHHS CBiTia Xjopodinamu a i b (quB. Matepianu mo monemni) y
CXeMy, Ha sKif MOKa3aHO TPhOMA IIMPOKUMH CTPUIKAMH, L0 CKJIAAAIOThCS 3 6-7 CMyr pi3HOTO
KOJIbOPY KOKHA, II0 B1JIOYBA€ThbCs 31 CBITJIIOM, LIO Majae Ha MOJeKyidy mirmeHrty. Ilpoananizyiite
CBITJIO, 1[0 MOTJIMHAETHCS, 1 CBITIIO, IO MOTJIMHAETHCSI. YoMy JNHCTKM MaroTh 3eneHuil konip? Ha
OKpPEMOMY apKylli 3MalIOiTe, SIK MOXKE BHUIIISIATH CIEKTP MOTAMHAHHS xyopodiny d uepBOHHX
BOJIOPOCTEIA.

9. Kopucts BiJ1 poO0TH 3 MOJEIUTIO (110 CTaN0 OLIBII 3pO3YMUTUM 3aBASKH POOOTI 3 MOJEIUIIO):

JsikyeMo Ta 6a:kaemo ycmixiB!
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Marepianu 10 MmojaeJti

.l._._._._____.l...lllll._._._._..._._.l Jl
< P
e
f L
L
=
G
=]
o
Q
2 | |
1
_
1+ L
- s =
g -
-
m. I - T \
| ——
Ll 7l — I
| F~ll | I~
..l.\\._.l.l T ._.J...
A ~
M
l.l.......l..ll..

0T “AE31HWD0L10M FLDIHENIHSLIHI BHIOHTIG

410 430 450 470 490 AS10 4530 &80 470 540 @10 B30 GBSO B70 RE0
[loB#KHa XBUNI CBITNA, HM

3490

48



3. AHaJji3 moaeJi «Pi3HOBHIN KOAIB»

Hara: «__ » 20 p. 8) ¢) 9 * 9
I'pyma y cxmani: i ﬁl
1. Ha3zBa mopeini: «Pi3HOBHIM KOIB) ¢ \J

2. Tun mogem (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
00’emHa (peajibHa) MoJeIb
Oo6pa3ua (rpadiuna) mogenap
MaTtemMaTH4HAa MOJeJIb
BepobajibHa (ciioBecHa) MoJe/Ib
ImiTanifina mogenn
CumBoJtiyHa (3HAKOBA) MOJIeNIb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo MofieNb (CTUCTIUH OIIHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), 0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) OpUTiHATY, BIICYTHI B MOZETI (HECYTTEBI [T KOHKPETHOI MOJIeNi):

8. 1. IlpounTaiiTe onuc ACIKUX Pi3HOBHIIB KOAIB (I1B. MaTepiaiu 10 MOJei), MOPIBHSINTE 3 HUMH
TeHEeTUYHUH KOJI, BKaXITh, Ha SKUI 3 HUX BiH HAHOUIBII CXOXKUHU 1 HOMY.

2. Ha mmaneti N xonon JIHK Bkitodae 8 HykineoTuaiB (YOTUPHU TapH), a OUIKK CKIIaIaloThes 3 27
aMiHOKUCIOT. UM MoOke TeHeTHYHMH KOJ Ha ik mmaHeTi OyAu IymiaeTHUM, TOOTO KOJOH
BKUTFOYaTHMe 2 Hykaeotuau? [IiATBepIiTh po3paxyHKamH.

9. Kopucts Bi po6oTH 3 MoIeTio (10 CTao OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILIIO):

JsikyeMo Ta 6a:kaemo ycmixiB!
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Marepianu 10 MmojaeJti

B renetuuHOMY KOJ1 BUKOPHUCTAHO 4 3HAKW A KoxyBaHHs (Hykineotuau A, T,

I, ), 1 nog Toro, mo6 3akomyBatu 20 eneMeHTIB (aMiHOKHCIIOT) HEOOX1JIHO

BUKOPHUCTATH IOHAWMEHINIE TPH HYKJICOTHIU, TOOTO KOJOH BKJIIOYAE TPU 3HAKH.

3arajbHa KiIbKiCTh BapiaHTiB BM3HAa4aeThed 3a GpopMynoo N =m", 1e m — KilbKicTh
3HAKIB, Nl — KUIBKICTb 3HAKIB B Ko1oHi (N = 4° = 64).

VYV omnoBiganHi Aprtypa Konan-Jlowns «YonoBIUKH, IO TaHIIOIOTHY», JITEpam

aHTIIMCHKOTO andaBiTy BiJAMOBIIAIOTH MATIOHKH (QITYpOK JI0JIeH (KOJOH CKJIaJIa€ThCs

T

VY tenerpaduomy ko1 — a30yii Mop3se - OykBu 1 1Tudpu 3aKOJ0BaH1 Y BUTIISAII
MOEIHAHHS JIBOX CHMBOJIIB, Kpamkd 1 THUpe, aje KOJIOHM He MaioTh (PiKCoBaHOT
JIOBXXWHHU (B1J OJTHOTO JIO I’ SITH 3HAKIB y KOJIOH1):

Ae— PB—9oee PBe—— [ eeee [ —— e

VY Kkoai KOMIT'IOTEpIB BUKOPUCTOBYETHCS TAKOX JBIMKOBUIM Habip (Hysi abo
onunuili). KoxkHomy cuMBOIly, 1O KOAY€ThbCs: mudpam 1 JiTepaM — CTABUTHCS Y
BIJIMOBIAHICTh KOJOH 3 BOCBMH JBIIKOBHX po3psiB (BiciM 0iT). Ll mocmigoBHICTH
30epiraeTbesi 1 00poOIIAE€THCS K €IUHE II1JIE, 1 MA€ HA3BY «OalT:

a—01100001 b-01100010 c-01100011 d-01100100

Bukopucrannst 6aiiTiB, BOCbMU-OITHUX JIAHITIOKKIB, JJO3BOJISE€ 3aKOyBaTH 28
JBICTI M'STAECAT ILIICTh CUMBOJIIB. Taka KUIBKICTh BapiaHTIB HAJa€ MOXKJIUBICTH
3aKoAyBaTH OYKBU JIAaTUHUII TH KUPWUJIWI, Ta I11€ ¥ BUKOPUCTATH PELITY KOJOBOI
TaOJUI U1 TOJATKOBUX CUMBOJIIB.
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4. Amnaui3z moaedi «Peryisinisi reHHOI aKTUBHOCTI Y Ka3Kax»
Hara: «_ » 20 p. ad
I'pyma y cxmani: ~

1. Ha3Ba mozemni: «Perynsiis reHHOI aKTUBHOCTI y Ka3Kax»»
2. Tun moment:

00’emHa (peajibHa) MOJEIb

Oopa3Ha (rpadiuna) mogenn

MarteMaTHYHA MOJIEJb

Bepo6aabha (ciioBecHa) Moe/Ib

ImiTaniiina mogenn

CumBoJliyHa (3HAKOBA) MOJIeNIb
3. O0’exT MOACITIOBaHHS (OpUTiHAM):

4. BracHo MojieNb (CTUCTUI OTHC):

5. MeTta MmoenOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpHOyTH), IO BiIIOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. HanumiTe Ka3Ky npo perysisLito reHHOT akTUBHOCTI y KITHHI (IHAYKLISA, perpecis abo perysiis
KIHIIEBUM IPOAYKTOM), B AKIH 3aMICTh y poJil IIJITHOK I'eHIB 1 OUIKIB (Ta HEOETKOBUX KOMIIOHEHTIB)
Opasin 6 yyacTh Ka3KOBI1 IepcoHaX1 (Ha Ball BUOIp). BKaXHTh TyT, XTO SIKY POJIb BUKOHYE:

9. Kopuctb Bijg pob0TH 3 MOACILIIO (IO CTa0 OLIBIT 3pO3yMUINM 3aBSKH POOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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TeMma 3. CnagKoOBICTB 1 MiH/IMBICTb

I'padiuni moaeai: ponosin.
Mopenb po3noaiTy 4acToT alieiB i (EHOTHUIIIB B MOMYJISIIAX.

B wiit Temi aBa 6JI0KM — pOIOBOJIM Ta MOAETIOBAHHS OpraHi3alii CrajKororo Marepiaty JIIOJUHH

PoxoBoan

'eHeanoris B IIHPOKOMY PO3YMiHHI CIIOBA — BYECHHS PO POJOBOIN . [ eneanoziunuti Memoo
— Memoo po00s80dis, TOOTO MPOCTEKYBAHHS XBOPOO (UM O3HAK) y CiM'T UM B poji 3 yKa3aHHAM
THIy POJMHHOTO 3B'S3KY MiX WIEHaMH POAOBOAY. Y MEIWYHIA T'e€HETHII crocid Ha3WBaKOTh
KIIIHIKO-T€HEaJOT1YHIM, OCKIJIbKA MOBa W/ TPO CIIOCTEPEIKEHHS NMATOJOTIYHUX 03HAK METOJAaMHU
KIIiHIYHOTO 00cTexeHHs. Lleit MeTon ckilamaeThes 3 CKIIaJaHHs POJOBOAY 1| TEHETHYHOTO aHaIi3Yy.

30upaHHs BIJOMOCTEH Mpo CiM'I0 MOYMHAETHCS 3 mpobanna. IIpob6andom HA3UBAIOTH
ocoOy, 10 MEepIIO IMOoMaja B IMOoJIe 30pYy MOCTIAHHUKA 1 3 SKOi MOYMHAIOTH CKIAAaTH POJOBIJI.
Pinni O6patu i cectpu npodaHAa Ha3UBAIOTHCS cubcamu. J{ns 300pakeHHs POJIOBOLY KOPUCTYIOTHCS

CHUMBOJIaMHU.
Nt N
O o=—=0 4 ¥ ¥
.I I g & M, # L.
O 5 l 13
2 b 10 /D ):)
[\ % 1\ l ' 14
\:" . ._J_D 1 . o
"o B b do om |
Oo o O CO OO s
4 8 2 16
CrangapTHi no3HaueHHs Ha pomoBoaax (3a M. II. boukoBum Ta cmiBaBT., 1984): 1 — ocoba
4OJIOBIUO1 cTaTi; 2— ocoba *XiHO4YO0i cTaTi; 3— cTaTh HeBigoMa; 4 — 1uI00 Ta IiTH (cubcm); 5 —
OJIM3BKOCTIOPIIHEHUN TLTI00; 6 — ABIYl B HUTI001; 7 — MOHO3WIOTHI ONM3HATA; 8§ — JW3UTOTHI

onmuzHsTa; 9 — BuKUAeHb; 10— abopt; 11— Oe3miTHmit 1UTH00; 12 — HOCIH periecuBHOTO reHa; 13 —
nomepiuii; 14 — npobann; 15 — xBopuii; 16 — MepTBOHAPOKEHUM.
Tax BUTIIAIa€ POIOBOJ CIM'T, B SIKil 3yCTpida€ThCA MPUPOJKEHA KaTapaKTa:

* Ilur. 3a: 36ipHuK 3amad i Bupas 3 Giosyorii: HaBu. [Tocionuk /A.Jl. Tumuenko, FO.1. baxopa, JI.I'. Kupuuenko ta iH.; 3a
pen. A. . Tumuenka. — Kuip: Bumia mkona, 1992, 391 c.: i
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VYciX mpencTaBHHMKIB OJHOTO TOKOJIHHS IO3HAYalOTh YMOBHHMH CHMBOJIAMH B OIHOMY
psaaky. ITokonmiHHS HYMEpylOTh PUMCHKMMHU LH(paMu 3I1iBa 3BEpXy BHH3. YCiX UYIEHIB OAHOTO
MOKOJIIHHS HyMEPYIOTh 3J1iBa HAaIPaBo apaOChKUMH U PPaMH.

Cxema poaoBOJy OOOB'SI3KOBO CYIPOBOJKYETHCS OMUCAHHSIM TO3HAYOK ITiJl MaTIOHKOM —
JereH00. Y JIETeHAY BKJIIOYAIOTh JaHl JOCHIKEHHS mpoOaHIa, 1aiarHO3 XBOpOOM, JaHi
0COOMCTOTO OTJIANY JIKapeM XBOPHX 1 3J0pOBUX pPOAMYIB mpobOaHna 1 JaHi, OJep)KaHi Npu
ONUTYBaHHI IpoOaHa Ta HOTO PiTHUX.

Y BHCHOBKY NpO aHaji3 pOJOBOAY BKa3ylOTh: |) UM YCIagKOBYETHCS O3HaKa, IO
BUBYAETHCS, 2) THI YCHAJAKyBaHHS (ayTOCOMHO-JOMIHAHTHHH, ayTOCOMHO-PEIECUBHUN a0o
3YCTUICHUH 13 CTATTIO); 3) 3UTOTHICTh pobanaa (roMo- abo TeTepo3uroTa) 3a JaHOK 03HAKOIO; 4)
CTYIIIHb MIEHETPAHTHOCTI i €KCIPECUBHOCTI I'eHa, IKUW aHaTI3yIOTh.
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1. Anauiz mojgesti «YcnajKyBaHHsI 03HAK i POIOBOIN»

Hara: «_ » 20 p.
.. A
I'pyna y cxmanui: TREATISE
Hereditary Pn;o ""j"’; of Diseases,

1. Ha3zBa mozeni: «YcrmaakyBaHHsI O3HAK 1 POJOBOII : e rd
2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB): onsorn
006’emHa (peajbHa) MOJIEIb

Oopa3Ha (rpadiuna) moaeab W
MaremaTH4Ha MoJieJIb PARTICULARLY I NADNIS AND SCROFCLA
Bep6anbHa (cii0BecHa) Moge/Ib
ImiTauiiina Mmogean
CumBoJiyHa (3BHAKOBA) MO/Ieb

FOUNDED TERRORS AND
GED CAUTIONS

CONSEQUENT ON SUCH ERRONEOUS OPINIONS;

3. O0’exT MoAeMOBaHHA (OpUTiHAMN):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), 0 BiAMOBIJAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) OpUriHaity, BIACYTHI B MOJieINi (HECYTTEBI AJ11 KOHKPETHOI MOJIEN):

8. AnamMc 3amporoHyBaB PO3PI3HATH POAMHHI Ta CMAAKOBI XBOpOOH (IUB. mUTaTy y Marepianax 10
mojeni). Po3risHpTe HaBeneH1 po1oBou. SIKi XBOPOOM MOKa3aHO B KOKHOMY BHUIAJIKY — «POJUHHID»
4yM «cnaakoBi»? Sk 3a CydyaCHOIO TEPMIHOJIOTIEI0 MOYKHA HA3BaTH 111 BaplaHTH yCHaJAKyBaHHs?

9. Kopuctb Bi po6oTH 3 MoIeTio (10 CTao OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

VY 1814 poui Buinma y cBIT KHHra JOHAOHCbKoro mikaps Jxoszedpa Anmamca «Tpakrat mpo
nepeadadyBaHi CHAJKOBI BJACTHBOCTI XBOP0OO HA OCHOBI KJIIHIYHHUX CIOCTEpPeKeHb». AJlamMC
3aMpOIOHYBAB PO3PI3HATH POAMHHI Ta cmaakoBi xBopoOu. [1i] poAMHHMMHU BiH PO3yMiB Taki, 110
TPAIUIIOTBCA Yy POAMHAX, ajie Tepefada iX He IMPOCTEXKYEThCs Oe3mocepenHbo Bif OaTbKiB 10
HAWAAKiB. MeThcs IO BMIAAKH, KOJNM Y 3IOPOBUX OaThKiB HAPOIKYIOTHCSA MiTH, SKi MArOTh
3aXBOPIOBAaHHS; Ta € YICHW POAMHH i3 3aXBOPIOBAHHAMHU B IHIIMX «BITATYXCHHSAX» DPOJIUHH.
CnaakoBuMu XxBopoOamu AJlaMc Ha3WBaB TakKi, IO SBHO MEPEAAOTHCS B OATHKIB JITSAM.

. e WM @ [0
OO MO O O 0OC
2 N N

Ol oL
Nl N Jous Nullills

¢
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2. AwnaJjiz mojedi «Pogosin I'appi [loTrTepa Ta MoeTI0BaHHS BiTHOCHH»
u]

Q 0 o
Hara: «_ » 20  p.
I'pyna y ckmani: L i G/L'_'Jm

uuuuuuuuuuuu

1. Hasa wmopmeni: «PomoBim Tappi Ilorrepa Ta -
MO/ICITFOBAHHS BITHOCHH :

2. Tun monemni (00epiTh oauH ab0 KiIbKa BapiaHTIB):
00’eMmua (peabHa) MOJeIb

Oopa3zna (rpagiuna) Mmogennb 6—>

MaremaTuyna Mmogea

Bep6anbha (cjioBecHa) MoJe/b L o -
ImiTaniiina Mmogean o4 /-
CumBoJiuHa (3HAKOBA) MO/IEb = oo Qf g iz\c

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MO/ieNi (aTpHOyTH), IO BiMOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. Jlesiki mporpamu il MOJENIOBaHHsS poaoBofiB (3o0kpema GenoPro 2020 https://genopro.com/)
JI03BOJIAIOTH MMOKAa31BaTH Ha POAOBOAAX HE TUILKU POJUHHI («KPOBHI») BIIHOCUHHM, aje ¥ collialibHI
crocyHku. PosrnsHbTe ponosin INappi Ilotrepa 3a cepieto kuHur. Jx. PoyniHr 1 BKaxiTh, SKi THIIH
JHINA 10 MO3HAYAI0Th (YKJIAITh JETeH Y 10 IIbOTO POJIOBOY).

9. Kopucts BiJ1 poO0TH 3 MOJEIUTIO (110 CTaN0 OLIBII 3pO3YMIUTUM 3aBASKH POOOTI 3 MOJEIUIIO):

Jsikyemo Ta 6axaemMo ycmixib!
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Marepianu 10 MmojaeJti

0 Q 0 Q

Crursley Crursley Ewanz Ewanz

1960 - 1981 1926

o ff#..,
harge Wernon Fetunia a 3 :-'am
Dursley  Dursley Euans James Lily ‘_::'.-" Lord
(Dursley) b] Black FPotter Ewvans o Woldemort
- e
-
i
g
o
o
. -
Magini
1960
1980 " o
c ; E Severus
Figmidgeon Eon T
e aslay
’,f
Crookshanks Hermione

Mote: Names and deseriptions have been collectad from
the Harry Potter books written by J 1. Rowling and from
Miikipedia, the free on-line encyclopedia

Trewvar Mewille Fankes Albus {warwnikipedia.org)
Longbottom Cumbledore 1928

1981
Rubeus
H (=2] Hagrid

Arnald Ginny
Weasley 1042 - 1907 ! S

Araann  Narhert Fann RockheakFlhitfe
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Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «/lepeBo leces 1 cydacHi TOCTiIKEHHS TEHOMIBY
2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):

006’emHa (peajbHa) MOJIEIb

Oopa3Ha (rpadiuna) moaeab

MaremMaTH4YHa MOJE/Ib

Bep6aabHa (c10BecHa) MOeTb

ImiTauiiina Mmogean

CumBoJiyHa (3BHAKOBA) MO/Ieb
3. O0’exT MoAEIIOBaHHS (OpUTiHAN):

4. BnacHo MoJienb (CTHCIIHIA OTIHC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BIaCTUBOCTI Mozieni (aTpuOyTH), 0 BiAMOBIJAIOTh BIACTHUBOCTSIM OPUTIHATY:

7. BnactuBocTi (aTpu0yTH) OpUTiHaiy, BiICYTHI B MOAEII (HECYTTEBI UII KOHKPETHOI MOJIENi):

8. Ha Oyxksumi Jlonnoncekoi biomii, Bitpaxki y llaprpcekoMy cobopi Ta y 6araTteox iHIINX pKepeIax
nokasaHo JlepeBo leces — ponosin licyca Xpucra, nounnarouu Bixg leces, 6aTbka naps [lasuna.

Ha ummx pomoBomax 3a3Buyail MokazaHo TIIbKKM 4OJIOBIKIB. Yomy? K (ZOCHIIKEHHAM SKHUX
HOCIIOBHOCTEH HYKJIETIHOBUX KHMCJIOT) MOKHA MOOYyIyBaTH pPOAOBIA 3a MpeJKaMH-4OJIOBIKaMH?
Kinkamu? SIxi HalOUIBII B1IOMI pe3yabTaTH JOCIIIKEHb LIUX MOCIIIIOBHOCTEM?

9. Kopucts Bi po6oTH 3 MoIeiTto (10 CTalo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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4. Amnaji3z moaeJi «PoroBoan KoHei»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mopeni: «PogoBoau KOHEH»
2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3Ha (rpadiuna) moaeab
MartemaTH4Ha MOJeJIb
Bep6aabHa (c10BecHa) MOeTb
ImiTauiiina Mmogean
CumBoJiyHa (3BHAKOBA) MO/Ieb

3. O06’exT MoieTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA:

6. CyTTeBi BIaCTUBOCTI MOIeN1 (aTpHOyYTH), IO BiIOBIAaI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. PosrnsHpTe pPOAOBOAM KOHEH 3a TMOKIMKAHHAM N0 TeMH. PolOBi KOHEH peTeabHO
KOHTPOJIIOETHCS, POJMHHBI KHIDKKM B OaraThox Bumajkax csaraiotb XVIII cromitrs. Maibke Bci
aHrmificeki uyuctokpoBHi MicTaTe JIHK Bimomoro xepebms Eclipse.Homy pomoBoau KoHei
JOCIIIJDKYIOTh TaK caMme JOCKJIaAHO, sK 1 jrojed? Jlnga sSkux 1HmMHMX OO0’€KTIB 3aCTOCOBYIOTH
reHeanoriyHuii metoxa?

9. Kopucts Big pob0TH 3 MOACILTIO (IO CTAI0 OLIBIIT 3pO3yMUINM 3aBJISIKH POOOTI 3 MOJIEILIIO):

JsaKkyemo Ta 0axkaemMo ycmixis!
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Yacruna 2 MoaearoBaHHS NOMYJIALI

Hpyruit 6510k MOeIeNel € CIITLHUAM JUTsl BCIX TPYM 3a IPUHIIMIIOM pOOOTH: 11€ CTBOPECHHS,
IPECTaBJICHHS Ta PO3B’A3aHHS 33a4 3 TEHETUKH MOy 3 BUKOPUCTAHHAM IIAIIOK a00 1HIIHMX
JIUCKIB PI3HUX KOJIBOPIB, JIe KOXKEH KOJIp MO3Havae TN ayeni. Yepes Te, 1110 opraHi3Mu JUTUIOIIHI,
KO>KEH OpraHi3M Hece /iBa ayeii — TOOTO MKy, TOKJIaieH] OHa Ha oHy. B 6a30BoMy BapiaHTi
MOJICITIOETHCSI TOBHE JJOMIHYBaHHS OJTHOTO aJleli Ha/I IHIIMM: JOMIHAHTHUH aJlieNib KJIaIeThCsl 3TOpU
Ha perecuBHUH. [Ipu morsi 3ropu mMu 6aunmo peHoTurH (i MOKEMO MOPaxyBaTH YaCTOTH
dbenotunis). [Tpu mornsaai 300Ky 6a4rMMo BCi ayedi, 1 MOKeMO MOpaxyBaTH YaCTOTH aJieyeH.

3a BeNMKOI KIJIBKOCTI MAIIOK TeHETHYHY CTPYKTYPY MOMYJISIIA MOYKHA MOJICTIOBATH, BUTATAIOUN
napu aJeliei 3 Hempo30poro Millleuka 3 MIAIKaMH 1 PO3PaxOBYIOYH MOTIM XapaKTEPUCTUKH
nomyJsii (4acToTu anenel Ta GeHOTHUIIIB), a TAKOXK MEPEBIPAIOYH, Y BUKOHYETHCS PIBHSIHHS
Xapni-BaiinOepra.

Hwxue HaBeZIeHO TPH Taki 3aBJIaHHS.

denorunu T'enoTunu 3agaun/Po3B’ 30K

AJenb YOpHOTO KOJIBOPY JOMIHYE
' 9 HaJ anesneM O110ro KoIbopy.

| —
’ ~ 3HaNUITh YacTOTH (PEHOTHIIIB Ta
' ' - 9 YaCTOTH aJIeNIeH Yy MOIyIsIii.

e § @

' ' HaJ anesaeM O110ro Koiabopy.
- ' ' 3HaITh 9aCTOTH CHOTHUTIIB Ta
' . ' . ‘ . YacTOTH aJiesiel y MOmyJIsiii.
' ' Yu € 1151 monymsis ieanbHo0?
hed . - . [TinTBEepIbTE pO3paxyHKaAMHU.
Ed ' SIK1 IpUYKMHU MOTJIH IIPUBECTH J10
CIIBB1/IHOILIEHHS YacTOT
(eHOTHUMIB, 10 CIOCTEPIratoThCs?
AJenb 4OpHOTO KOJIBOPY AOMIHYE

& HaJ ajeseM OUI0ro Kolbopy.
- 3HaiAITh 4acTOTH (PEHOTHIIIB Ta

- = ' » -
’ . . YaCTOTH aJIeJIEN Y MOIYJISIIIL.
-~ . _~ |Yu € ug nomysmsiis 11eaqbHoI0?
. I ' ' [linTBepAbTE pO3paxyHKaMHu.

3a NEeBHOI «BUTOHYEHOCTI» MOKHAa MOJENIOBATH 4YacTOTH ayejell 1 (eHOTUIIB ICTHHHO
3YETUIEHUX 31 CTATTIO O3HAaK (y TeTeporaMeTHOi cTari Oyne TIIbKM OJWH aneib, a Y -XpoMocoma -
po30pa), MHOKHUHHHUH ajielli3M 3 TOCIIJTOBHUM JOMIHYBaHHAM a00 KOJIOMIHYBaHHS, HEIOBHE
TOMiHYBaHHs (OJIUH) TaK Jai.

AJenb YOPHOTO KOJIBOPY JOMIHYE

-
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Tema 4. Penpoaykuis Ta pO3BUTOK

I'padivni MmoaeJi: iHTepakTHUBHI KA Ta CTPIYKH yacy.
MopenoBaHHs eTamiB eMOpioreHesy.
Moneni opranizanii ciaikoBOro Marepiaiy JIOIUHHU.

Crpiuku yacy

PobGota 31 crpiukoro (JiHIEI) Yacy HAJEKUTh IO TPATUIIHHUX TPUHOMIB (OPMYBaHHS
XPOHOJIOTIYHUX YSABJIEHb Ta BMiHb MOPAJ 31 CKJIAJaHHS XPOHOJIOIIYHMX Ta CHHXPOHICTHYHHMX
tabmunpb. «lleil 3acid0 Hao4uHOro HaBYaHHSA Ja€ 3MOTYy (OPMYBaTH YSBJICHHS MpPO JIHIHHICTB,
HE3BOPOTHICTh Yacy, pi3Hi KaTeropii 4acy (CTONITTSA, TUCAYOMITTS, epy) 3a AOMOMOrow rpadidyHuX
o0pa3iB. BiH qae MOKJIMBICTH MPOUTIOCTPYBATH MOHATTS IOCHIJOBHOCTI Ta TPUBAJIOCTI iCTOPHYHHUX
MOt 1 POIIECiB KOHKPETHUMH TpadidHAMHU 300PaKEHHSIMA.»"

Ctpiuku vacy (Tak camo, SIK 1 MeHTaJbHI Manu, mind maps) MUPOKO BUKOPHUCTOBYIOTHCS B
CJIEKTPOHHUX MIJIPYYHUKAX SK OKPEMHUH THI IHTEPAKTUBHHX Mojeiei. € TakoX JeKUIbKa
OHJIAHHOBHUX CEpBICIB 31 CTBOPEHHA CTPIUOK dYacy (Hampukiaza, Dipity http://www.dipity.com/,
Timetoast http://www.timetoast.com/, Timerime http://www.timerime.com/).

OcHoBHa mpobieMa, 3 SIKOI0 CTUKAIOTHCS JIFOJU MPU POOOTI 3 XPOHOJIOTIYHUMHU JTaHUMH 1
CTpiUKaMH Yacy sIK ix rpadiyaum abo peaqbHUM ((i3WYHMM) BTUICHHSM, TOB'Si3aHa 3 THUM, IO B
MEHTaJIbHOI MOJIeNll IPOCTOpYy-4yacy, BJIACTHBIM JIIOAMHI, HOHATTS YacOBOI ILKAJIM HE 3aKPIILUIEHO.
ToMy OHHMM 3 TOJOBHUX KPUTEPIiB yCHiXy B poOOTax 3 TAKMMHU JTAHUMH € CaMe CTBOPEHHS 9acCOBO1
mkany. [Ipu npoMy HeoOXiHO, 100 L 1IKana Maja Mo4YaTOK B KOHKPETHUH ICTOPUYHMIA MOMEHT
yacy i KiHeub (3a3BU4aii B ChOTO/ICHHI, ajie He 000B'A3K0BO). HacTymHIM KPOKOM € YiTKEe pO3ALICHHS
YacoBOI'O BIJPI3Ky Ha MPOMIKKH, IO BiANOBIAaIOTH OOpaHOMY MacIITa0y MpeACTaBIEHHS yacy
(MUTBSpAM Ta MIIBHOHU POKIB IS T€OXPOHOJIOTIYHOT IIKAJIU, TUCSUYOMITTS 1 CTOJITTS AJIs1 PO3BUTKY
OPUPOJHUYO-HAYKOBHX 3HaHb TOLIO). JIuiie miciast mbOro MOKHA MPUCTYHNATH 10 PO3TAIlyBaHHS
NOJIIN 3 ypaxyBaHHSM LI€T MIKaJIH.

® Brnacoe B. C. [TpuitoMmn hopmyBaHHS XPOHOJOTIYHOTO CKJIQJHHMKA ICTOPUYHOI MPEIMETHOI KOMIIETEHTHOCTI YYHIB
ocHoBHoi mKkoiu / B. C. BrnacoB // AHOTOBaHI pe3ynbTaTH HayKOBO-AOCHigHOI pobotn [HcTHTyTy mMemaroriku HAITH
VYxpainu 3a 2016 pik. — K. : [ncruryr nenaroriku, 2016. — 260 c. — C. 127-128.
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1. Ananiz moaeJi «HacTiibHa rpa nmpo po3BUTOK JKOJIUHI»
-
Hara: «_ » 20 p. ‘
I'pyna y ckmani:

1. Haszea wmogem: «HacrineHa rpa 1Ipo
PO3BUTOK JIFOJUHHN
2. Tun wmopnemi (obepiTh oauH abo KilbKa
BapiaHTIB):

006’emHa (peajbHa) MOJIEIb

Oopa3ua (rpadiuna) moaeab

MaremaTn4Ha Mojae/lb

Bepo6aabna (cj10BecHa) MojieIb

ImiTaniiina moaean

CumBoJiyHa (3HAKOBA) MO/Ieb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUI OMHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpHOyYTH ), IIIO BiIIOBIAaI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICyTHI B MOAETI (HECYTTEBI UIT KOHKPETHOI MOJIEi):

8. 3aBmaHHS: CTBOPITH BIACHY HACTUIBHY TpY, BUKOPHUCTOBYIOUM 300pa)KCHHs pPI3HUX €TaliB
eMOpioreHesy, Ta MOKaXiTh 30KpeMa KpUTHYHI Mepioau (3a MOCUIAHHIM € JoOipka 300pakeHb, 110
BiJITIOBIJAIOTH THOKAHAM PO3BUTKY JUTHHH). bakaHO CympoOBOAMTH e€Tamnu JOTETHUMH KOMEHTapsSIMHU
Ta IMiJIIUCATH, K1 CYTTEBI 3MIHH 13 3apOJIKOM BiOyIHUCS.

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTA0 OLIBIT 3pO3yMIUIUM 3aBSKH POOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti
Jlesiki HaCTUIBHI iIrpy MOXKHA BBa)KaTH rpadiyHUM BapiaHTOM peaiizauii cTpiuku 4yacy. bazoBuit
BapiaHT TaKoi TPU — ITPOBE IOJIE 3 TPAEKTOPIEID MOKPOKOBUX MEPEXOJIB Ta TPAIBHUN KYOHWK SIK
TeHepaTop YMCIIa IePEXO/IiB.
—

& TUXKHIB

18 TiKHIB 26 TUKHIB 38 THXKHIB
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2. Anaui3 mojeJi «/IlnHaMika BHYTPillIHLOYTPOOHOTO PO3BUTKY)
Hata: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «/luHamika BHYTPIITHBOYTPOOHOTO PO3BUTKY»

2. Tun mogem (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
00’emHa (peajibHa) MoJeIb
Oo6pa3ua (rpadiuna) mogenap
MaTtemMaTH4HAa MOJeJIb
BepobajibHa (ciioBecHa) MoJe/Ib
ImiTanifina mogenn
CumBoJtiyHa (3HAKOBA) MOJIeNIb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo MofieNb (CTUCTIUH OIIHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIacTHBOCTI Moieni (aTpuOyTH), O BiAMOBIAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. 3a nmanmmu tabymmi (auB. MaTepianu 10 MOJeNi) MOOYAyHTe y3TrOo/DKEHY JiarpaMmy 3a OCHOBHOIO
Ta JIOMOMDKHOIO OCSIMH, II0O IMOKa3aTH, SIK 3MIHIOETHCS 3PICT Ta Maca TiJia 3apoJIKa/TuIojia MPOTIroM
BHYTPIITHHOYTPOOHOTO PO3BUTKY.

[TosicHITB, YOMY HIBHJIKICTh POCTY HEOJHAKOBA B Pi3HI Mepioan eMOpioTeHesy.

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTaI0 O1IBIT 3pO3yMIUIAM 3aBISKH POOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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Marepianu 10 MmojaeJti

Tabmuus. Jlani nmpo po3BUTOK eMOpioHA Ta MJIOJA.

A JoB:xxuHa TJIa 3pict Maca
cM cM r

4 0,4-0,6
6 1,4-2,0 0,5
8 3,1-4,2 4
10 5,5-6,0
12 8,5-9,0
14 11-13 80-100
16 12-14 170-200
18 14-16 25 280-310
20 19 27 350-420
22 20-22 30 450-550
24 30-32 750
26 35 1000-1300
28 40 1350-1400
30 43 1800
32 45 2300
34 47 2500
36 50 2900
38 50-54 3500
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3. AmHaJji3 MojeJi «JIuHBa Ta XpOMOCOMM»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «JIuHBa T2 XpOMOCOMUY

2. Tun wmopneni (oOepiTh oaMH abo0 KiJTbKa

BapiaHTIB):
00’eMmHa (peanbHa) MojeNb
Oopasna (rpadiuna) moaeab
MaTteMaTHYHA MOJIEJIH
Bep6anbha (cjioBecHa) MoJe/b
Imiraniiina moxennb
CumBoJiuHa (3HAKOBA) MO/IEb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Moielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MOAEN1 (aTpuOyTH), IO BiAMOBIAAIOTh BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. IlpounTaiite TekcT (HaBeaeHO 3a QR-MOKIMKaHHAM 10 TEMU).
B sxwuii cioci6 (crmoco6u) MokHa 3poOUTH Tak, 11100 JIMHBA HE 3aIlIyTyBasacs?
Sk xniTuHa 3anobirae 3amnyryBanHio JJHK npu dopmyBanHi xpomocom?

9. Kopucts Bijg pob60TH 3 MOACILIIO (IO CTa0 GBI 3pO3yMIUINM 3aBSKH pOOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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4. Anaji3z moaeJi «Mojaesib HyKJI€0COMM»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Hasea wmogmem: «Mojenb HYKICOCOMMU»
Bupixrte 1 ckimamitb Mozenb HYKICOCOMH
(po3opyKiBka 3a QR-HOK/IMKAHHM 0 TeMi')
2. Tun wmoneni (oOepiTh oamH abo0 KiJbKa
BapiaHTIB):
00’eMmua (peasbHa) MOjeIb :
Oopasna (rpagiuna) moaeab 9
MartemaTH4YHa MOJeJIb N
Bep6anbha (cjioBecHa) MoJe/b
ImiTaniiina Mmogean
CumBoJiuHa (3HAKOBA) MO/IEb
3. O06’exT MoieTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpuOyTH), IO BiMOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. OwuiHiTh, YM CYTTEBO CKOpOUyeTbcs JoBkuHa IUIIHKM JIHK micns yTBOpeHHS HYKIEOCOMH.
Pozpaxyiite, y cKUIbKH pa3iB.

9. Kopucts Bijg pob60TH 3 MOACILIIO (IO CTa0 GBI 3pO3yMIUINM 3aBSKH pOOOTI 3 MOJIEIUTIO):

Jsakyemo Ta 0axkaemMo ycmixis!

6 Jxepena: Mmarepianu:
http://teach.genetics.utah.edu/content/epigenetics/print/DNA%20Histone%20ModelFinal. pdf
Bineo-nacranoBa: http://teach.genetics.utah.edu/content/epigenetics/histones.html
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11 xiac
(17 200un, 0,5 200. Ha mudswcoeHs)

Tema 5. Aganranii

Bepo6aabhui Mmoaei.
I'padiuni Mogeni NOPIBHAHHS KUTTEBUX (OPM, aJanTallii 10 YMOB iCHyBaHHS.
MopentoBaHHS! FeHETUYHOI0 AJrOPUTMY: TeHETUYHUI KOHCUIIIYM.

B wiii Temi 1Ba GJI0KM — OJMH MPUCBSIUEHUN 100ipli MoJeel aganTailiif, 30kpemMa, anropuTMy
[uuepona. Jlpyra uactuHa OJOKY — MOJICIIOBAHHS 2eHEMUYHO20 AA20pUmMMY Ha TIPHUKIAI]
dbopmyBaHHs amanTanid TBapuH 10 (GOTOCHMHTE3y. B miif yacTHHI BCl TpynM MNpaIioTh HaJ
OJIHAKOBHUM 3aBIAHHIM 32 MPABUJIAMH, ONMUCAHUMH HW)KYE Ta B METOAMYHUX PEKOMEHIAINISAX O
Kypcy.

OnuH 13 HalKpamux croco6iB MOOYA0BY BU3HAYEHb OyB 3alPOINIOHOBAHUH J1aBHHOPHUMCHKUM
opatopoMm Luueponom. Bin BBaxkaB, 110 MPaBHJIBHO MOOYAOBaHAa MPOMOBA MICTUTH BIAMOBiAL Ha
Kkibka kimouoBux 3amutadb: o (x10)? SIk? Koau? e? Yum? Hapimo? Yomy? OpieHTYIOUHCH
Ha IIe¥ mepenik 3anuTaHb, MOXHA JIETKO BUIIIJTUTH KJIFOUOBI 03HAKU OY/Ib-SKOTO MOHATTS, 00’ €KTa 4u
SIBUIIIA.
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1. Ananiz moaedi «Aaroput™m Ilnuepona i BU3HaYeHHs afanTamiin
Hata: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «Anroputm Llumepona i BU3SHaYSHHS a1amnTarii»

2. Tun mopaem (00epiTh oauH a00 KiJIbKa BapiaHTIB):
00’emHa (peajibHAa) MOJEIb
Oo6pa3ua (rpadiuna) mogenap
MaTtemMaTH4HAa MOJeJIb
BepobajibHa (ciioBecHa) MoJe/Ib
ImiTanifina mogenn
CumBoJtiyHa (3HAKOBA) MOJIeNIb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo MofieNb (CTUCTIUH OIIHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. ChopmysroiiTe BU3HAUYCHHS TIOHATTS «AaNTaiis», JUIsl [bOTO PO3CTABTE Y MEPIIOMY CTOBITYHKY
3amucaHHa 3a anroputMom llumepona (nuB. Matepianu 10 MoOfelni), a B JIPYroMy — BIIHIIITh
€JICMEHTH BU3HAYCHHS TaK, 0O BOHKM YTBOPWIIH 3B’ SI3HUH TEKCT.

Sxi moOyTOBI BIITIHKY 3HAUEHHS TEPMIHY YBIHIIH B 1€ BU3HAUEHHS, a SIK1 — H1?

9. Kopucts Bix po6oTH 3 MoIeiTto (10 CTaNo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILITIO):

JIAKyeMo Ta faxkaeMo ycmixis!
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2. Amnaui3 mopedi «Cucrema xurreBux ¢popm Paynkiepa»

Hara: «_ » 20 p.
I'pyma y cxmani: N’%\

7
1. Ha3zBa mozeni: «Cucrema >XUTTEBHX (HopMm &
Paynkiepay»
2. Tun wmopmeni (o0epiTh oauH abo KilbKa
BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3ua (rpadiuna) moaeab
MartemMaTH4YHa MOJeJIb
Bep6aabHa (c10BecHa) MOJeTb
ImiTauiiina Mmogean
CumBoJiyHa (3HAKOBA) MO/Ieb
3. O0’exT MoeMOBaHH (OpUTiHAM):

4. BnacHo MofieNb (CTUCITUI OITHC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), 0 BiANOBIJAIOTh BIACTHBOCTSIM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. 1. IlpencraBre iHpOpMAaLitO PO KUTTEBI popMi pociuH 3a PayHkiepom y BUrISIl iHIUX Gopm
YHAOUHEHHsI 3HaHb.

8.2. Un MOXHa MOPIBHATU CHOCOOM IEPEeKUBAHHS HECHPUSTIMBUX YMOB TBapuHaMM (30Kpema,
3UMOB1 YMOBHU 3 HHU3bKHMH TeMIIepaTypaMu) 3 Kiacudikaiiero kUTTeBUX (Gopm pocinun? Hasenrtsb
IPUKJIATN.

9. Kopucts Big po6oTH 3 MOJIEITIO (IO CTANIO OLIBII 3pO3YMITUM 3aBIISIKH POOOTI 3 MOJIETIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Marepianu 10 MmojaeJti

I 5 6
Ty

N ’
1 4>® 3

NI )

Knacudixkarist xxutteBux ¢popm pociu (3a PayHkiepom):
1 — ®danepoditu, 2-3 — Xameditu, 4 — ['emikpunrodiru, 5-9 — Kpunroditu, 5-6 — I'eoditu, 7 —
Iemoditu, 8-9 — INiapodiTu.

1. ®@anepoghimu — xxurreBa popma pocinuH, OpyHbKH BITHOBJICHHSI IKUX PO3TAILIOBaHI1 BUCOKO HaJl
3eMJICIO 1 3aXUINEH] Bl BUMEP3aHHS JIyCKaMHU.

2. Xameghimu — HEBUCOKI POCIMHU, OPYHBKHU BIJHOBJICHHS SIKUX 3HAXOASATHCSA HA 3UMYIOUUX
nmaroHax Hu3bKo Hajx 3emuieto (20-30 cm) i 3aXHIleHi BiJl BUMEP3aHHs JTyCKaMU, ITiICTHIIKOIO Ta
CHITOBHUM ITIOKPHUBOM.

3. T'emixpunmoghimu — TpaB'ssHECTI OaraTOPIYHUKY, OPYHBKH BiTHOBJICHHS SKUX 3aKJIAIAal0ThCS
OJIM3BKO J10 MOBEPXHI I'PYHTY ¥ MOKPUBAIOTHCS HA 3UMY BIJIMEPJIOI0 HAJI36MHOIO YaCTHHOIO.

4. Kpunmogimu — xutTeBa popma TpaB'sHUCTUX 0araTOpiuHUX POCIHUH, Y SIKUX OpYHBKH
BIJTHOBJICHHS 3aKJIa/Ial0ThCsl B 0ynb0ax, KOpeHeBHUIaX, UOYIMHAX 1 3HAXOAATHCA i 3eMIIEI0
a6o nig Bogoo. [loainAroThbes Ha Taki TPyNu:

— Teoditu — Buan, y sskux OpyHbKH BiTHOBJICHHS PO3MILIEHI Ha MiJ3éMHUX OpraHax
(unbynuHax, KOPEHEBUILAX, KOPEHSX).

— T'enoditu — pocnuHu 607IT Ta IpUOEpEk AKs, OPYHBKH BITHOBJICHHS Y SIKUX PO3TaIllOBaH1
HIDKYE JTHA BOJOMMHUIIA.

— Tiapoditu — pocnuHy, 0 NPUKPIMIIEH] O IPYHTY 1 HUKHBOIO YaCTHHOIO 3aHYpPEH1 y BOJLY,
OpyHBKHM BiJTHOBJIEHHS 3UMYIOTh Ha JTH1 BoZioiM. Hamp. cTpinonuct, oueper, Ta iH.

5. Tepoghimu — onHOpIUHI POCIUHM, K1 3UMYIOTh Y BUTJISA1 HaciHHs abo criop. Hanpukiag,
TPULIUKH, KOHOTLI1, )KUTO, MIIICHUIISI, OBEC, MAK Ta 1H. OJJTHOPIYHI POCITUHHU).

xepeno:
https://uk.wikipedia.org/wiki/>)Kurtesi ¢dopmu_pocnun
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3. AmnaJji3 mojaei «BukonHi ¢gopMu Ta NpUCTOCYBAHHS»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Hasea wmopneni: «Bukonui d¢opmu Ta
IPUCTOCYBaHHS»

2. Tun wmopmeni (o0epiTh oauH abo KilbKa
BapiaHTIB):

00’emHa (peajibHa) MOJEIb

O6pa3ua (rpadiuna) mogenap

MarteMaTH4YHA MOJIEJIb

Bepo6aabha (ciioBecHa) Moje/b

ImiTaniiina mogenn

CumBoJtiyHa (3HAKOBA) MO/Ie/Ib
3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo MofieIb (CTUCTUI OITHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), IO BiAMOBIJAIOTh BIACTHBOCTSIM OPUTIHATY:

7. BnactuBocTi (aTpuOyTH) OpUTiHATY, BIICYTHI B MO (HECYTTEBI 1T KOHKPETHOI MOJIeNi):

8.1. Po3ramryiiTe BUKOITHI peIITKA XpOOaUKiB, K1 XKHJIU B IaBHI reosoriuni emoxu (Bix [Tomiccpkoro
nepiony, HaiaBHimoro, 1o Jlyrancbkoro). Bkaxxute npaBuiibHY MOCIIIOBHICTD NEPioAiB (Ha3su
nepioodis sueaai!).

[Momiccebkmii —

— Jlyrancekuit

8.2. J1o AKoro nepioy HaJIeXKHUTh ICTOTA, TO3HAYEHO «7»
8.3. ApanranisMu A0 SKUX YMOB JKUTTS MOYKHA TOSICHUTH TaJly’)KEHHS €BOJIIOLIMHOTO JiepeBa
Xpo0aukiB?

9. Kopuctb Bix po6oTH 3 MoIeiTto (10 CTao OUIBII 3pO3yMLTUM 3aBISKH POOOTI 3 MOJIEILITIO):

Jsikyemo Ta 6axxaemMo ycmixib!

73



Marepiayiu 10 MojaeJti

IO3iBcLKMI

IHoaTaBcLKU

Color
IToaraBchbKHii

HukHid moiaraBcbKuii

| - -
HuxHil moaTaBcbKHii

HwuxnHiid 0yKOBUHCHLKU

|
HukHiid moginbebKkui

HuxHii noaiibcbKuin

HuxHill nojicbkui

BykoBuHCbKHMHT

BykoBuHCHKMH

KuiBchbknii

Monpinbcknii

Tanuubkuii

TanuubKkuii

BepxHiii 0yKOBHHCBKHH

BepxHiii 0ykoBHHCBKUIH

BepxHiii BoIMHCBKHUH

BepxHiii BotuHCbKM

BepxHiii ranuubkui

BepxHiii ranunbkui

Bepxniii nosicskuit

JIyrancekui

7?7
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4. Anagiz moaedi «lIpukaagm ananraniii y C. Jlema»

Hata:« » 20  p. 13 30PHHX

I'pyna y cknani; LOREHHUKIB
pyﬂ y IMOHA THXOTO

31 CNOTANIB

1. Hassa mopeni: «[Ipuknaau aganraniii y C. Jlema» BTN

2. Tunm moaeni (06epiTh 0UMH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3Ha (rpadiuna) moaeab
MartemaTH4Ha MOJeJIb
Bep6aabHa (c10BecHa) MOeTb
ImiTauiiina Mmogean
CumBoJiyHa (3BHAKOBA) MO/Ieb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

MWP HA 3EMAI

4. BnacHo MofieNb (CTUCTIUH OIIHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYTHI B MOAETI (HECYTTEBI UII KOHKPETHOI MOJIei):

8. 1. IIpountaiite ¢pparment onosimanus CranicnaBa Jlema «PsaTyiiMmo kocmoc!» (ypHBOK TEKCTY
HaBesieHO 32 QR-komoM 10 Temu). SIKy TONOBHY IyMKY MpOBOAWTH aBTOp? SIk oOpaHHii aBTOPOM
JKaHp Ta CTUJIb OTIOBIJaHHS MOB’sA3aHi 3 HEl?

8.2. HaBeniTh npukiIaau aganTaiiil y 3eMHUX OpraHi3MiB, CXOKHX Ha ONMCaHI B OTMIOB1/IaHHI.

9. Kopucts Bi po6oTH 3 MoIeTio (10 CTao OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJIEILIIO):

Jsikyemo Ta 6axaemMo ycmixib!
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ApanTanii TBApMH NPH Nepexoi 10 (pOTOCHHTe3Y: FTeHeTHYHHUI KOHCHIIiyM

[{poro pasy BimOyneTbCs TEPETBOPEHHS YYHIB/YYECHHIIb Ha EKCIIEPTIB/EKCIEPTOK, SKi
3/IICHIOIOTH B3a€MOOIIIHIOBaHHS (pOOiT).

OmHUM 13 ITepaTUBHUX HANIPSAMKIB PO3B’s3aHHS MPOOJIEM € eBOJTIONiHIUI MEHeIKMEHT —
TEXHOJIOTiSl BUPILICHHSI ONTHUMI3allifHUX 3aBJaHb Ta KOJEKTHUBHOTO MPUUHATTS pIilIeHb Ha
OCHOBI I'€HETMYHHUX anropuTmis. KinacuyHa cxema IeHETHYHUX QJITOPUTMIB — PO3MHOKEHHS,
MyTalii, BiOip — y KOHKPETHHX OCBITHbOMY 3aCTOCYBaHHi JicTajia Ha3By FeHeTHYHOI0
koHcuwiaiymy (I'K) . 'K — me crioci6 oprasizaiiii KOJIEKTUBHOI pOOOTH JIIOJICH, SIKI MPAIIOIOTh
CHIBHO HAJ €IMHUM IPOEKTOM 13 3a3JIJIET1/lb 3aJaHOI0 METOIO 3a MpaBHJIaMH, 3aCHOBAaHHMH Ha
IOPUHIUNAX KIACHYHOTO T'€HETHMYHOIro anroputMmy. KojaeKTHMBHMH IHTENEKT reHepye HOBI ifefd,
KOMOIHY€ 1X Ta 3ajJHIIae B MPOEKTI HAMKpaIll 3 HUX, 1a€ EKCIIEPTHY OLIHKY KOXHOTO BapiaHTy
Ta JI03BOJISIE€ OI[IHUTH BHECOK KOXKHOTO yYacHHMKa (TpyIH) sSIK TeHeparopa iaeu, “‘komOiHaTopa”
M eKCIepTa.

3aHATTS poO3paxoBaHE HA JABi akajaeMiuHi roaMHm y kommn'rorepHomy kiaci. [Ipotsrom
NepuIoi TOAWHU Y4Hi, PO3IUIMBIINCH HA TPYIH, TOTYIOTh BJIACHI MPOEKTH Ta LIIOCTPYIOTH iX
MaJIFOHKAMH, SIKI CKaHYIOTh Ta BCTaBJIAIOTh Y TEKCTOBUH HOKyMeHT. IIpoTsrom npyroi rogunu
BiIOyBa€ThCS OOMIH NMPOEKTaMHU 32 MPHHLIMIAMH T€HETHYHOTO KOHCWIIyMY 13 MapajieIbHUM
YJIOCKOHAJIEHHSIM ~ BJIACHOT'O IPOEKTY. AHaJII3 3alpOollOHOBAaHMX pIllIeHb 3/1MCHIOEThCS B
aHayoroBomy pexxumi abo 3a gonomororo IKT-TexHomoriit (cninbHe penaryBaHHs JOKYMEHTIB,
Hanpukiag, GoogleDocs).

OcHoBHa po0OTa BUKOHYETHCS Ha OJlaHKaX, A€ MOKAa3aHO PiBHI 3MiH Ta CHCTEMH OpTaHiB,
SKi BOHM 3a4iMaloTh; 1€ JI03BOJISIE BIICTEXKYBATU Ta BUIALISATH 3MiHH, 110 BHOCATHCA HA KOXKHIN
itepanii. KoxHiii rpymi NpHUBIACHIOIOTHCS TMEBHI aTpuOyTH (HANpHUKIAL, HOMEPH, KOJIip
BUJIUUICHHSI TEKCTIB MpU pelaryBaHHI Ha TMOCITYJOBHHX ITepalisix), OOrOBOPIOIOTHCS 3arajibHi
npaBuiIa Hymepauii ¢aiiniB (i3 3a3HaUEHHSIM HOMEpa EKCIEPTIB/TPyN Ta HOMeEpa iTepariii) Ta
OKpeMHX TOJOXKEeHb YycepeauHi ¢ailniB (TakoX 13 3a3HAUYEHHSM HOMEpPIB EKCHEepTiB Ta
itepaniii). OOMiH ManepoBUMH JOKyMEHTaMH ab0 MOCWUJIAHHSAMHU Ha (painm 3I1MCHIOETBHCS 3a
JIOTIOMOTO0 MOJ/IEpAaToOpa/~-Ku: caMe BiH/BOHA Ha HACTYMHIN iTepallii nepeaae/mepecusiae KoxHii
rpynl Mo oJHOMY (ailly IHIIMX EKCIEpTIB; 0 JO03BOJSE YITKO BIAMEXKYBaTH ITepalii Ta
HiAKPECIUTH BUPA3HICTh €TamiB eKcrepTHoi poOoTu. MozepaTtop/-ka BiJICHIJKOBYE MOPSAIOK
nepenaul (aiaiB/mocuiiaHb, CUHXPOHI3ye poOOTY €KCHEpPTHHUX Ipyl Ta OOMiH (aiimamu Mix
HUMH, a TAaKOXK IM1I0MUBAE MiICYyMKH.

InpmBinyanbHuii npoexkt. KpeatuBHuil eran — npujaymary, onucaTyd, HaMaloBaTH (Ha
OCHOBI MaltOHKIB 3 IHTepHeTy abo Ha mamepi, BiJICKaHyBaTH) TBapuHy. Y TpyIli 3pyuyHille,
SAKIIO OJWH MAaJIIO€ 1 CKaHye€, IHIIWA [IBUJKO OMHCYye TaONuIll, a TPETId apryMEHTYE.
[TonoxenHs BHOCAThCS B OmaHK. [licist 3akiHUEHHs B1IBECHOTO Yacy TpyIli NepeaaroTh TEKCTH
MojiepaTopy/1i ab0 MOBIAOMIISIIOTH PO 3aBEPILEHHS eTaIry.

I'eveTuynuii koHcuwiiym. 3aBganHa ['K —  ynockoHamoBaTu KoorcHy TBapuHY.
Mopeparop/-ka (ikcye orpumani ¢aiau B oOpaHuit crioci6 (mig HomepoM iteparrii). [ToTim
Gaitnun abo mocuamHsA Ha HUX MEPearoTbCs HACTYIMHIN Ipylli, SKa OLIHIOE Ta BJOCKOHAIIOE
HarpaIfoBaHHs TOMEPEIHbOI TPYNH. 3a TEBHHH dYac MOJEpaTop/-Ka HAIOJETIMBO IPOCUTH
¢inanizyBatu poboty. OTpumani daitnu mnepe3depiraloThCsi JUIs HACTYNHOI iTepamii Ta
NepEeAat0ThCsl HACTYITHUM TPYIIaMm.

Hanpuxkinni 3anHsaTTs, 3a 4-5 XBUJIMH 0 KiHIA, MOJepaTop/-Ka MpOCUTh (iHaIi3yBaTu
poboTH ocTaHHBOI iTeparii, abo mepematu pobOoTu s 30epiranHs. [loTiM (ko vac He
JIO3BOJISIE — HACTYIMHOTO 3aHATTS) KOXKHIA Tpyni HaJA€TbCs MOMIIMBICTH TOJUBHUTHUCS
«BUXIIHUN» (aiin 13 3MiHAMH, 3alIPONOHOBAHUMU 1HIIMMH rpynamu. HactymHoro 3aiHATTS
JOLIIBHO 3pOOMUTH TpEe3eHTallil0 TpylnaMyd CTBOPEHOI TBAapWHHU (2 3apa30oM MOKa3aTH YacTKy
CBOIX 1 yXHX pIIIE€Hb Yy MiJICYMKOBIH Bepcii).
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Bbaank rpynoBoi podoru
2 iteparis: 3 iTeparis: 4 ireparis:

1 iteparis:

5 iteparis:

Pisenn

Apanramii

A. 3aranpHui
BUTJISAI, 3MIHH Y

MopdoJIorii,
3arajbHa
XapaKTEPUCTHKA
B. 3minn y

[MOBEIIHLI Ta
Ccoco01 KUTTH

C. 3miHn y
¢izionorii

D. 3minn y
TKaHMHAaX  Ta
KIII THHHUX
CTPYKTypax

E. 3minun y
610ximii

F. 3oBHiIHINA

BHIJISAL Ta
cxemMa
OCHOBHHMX 3MIH
(MaJTIOHOK)
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Tema 6. bioJ1oriyHi 0CHOBHY 30pPOBOr0 CIIOCOOY X KUTTA

ImiTaniiini reorpadgiuni moaeni nomupenns indexuiii.
CemioTHuHi, MaTeMaTH4Hi, rpadidHi MoJesi iIHPEeKIIHHNX 3aXBOPIOBAHb.

JlBa Oyoku: monentoBanHs emigeMii i 3CXK y cmaptdoHni (aHami3 giarpam)

Mopaesropanus emigemiii i Manu
Pobota 3 rimobycamu Ta MamamMu sSIK MOJEJSH 3€MHOI MOBEPXHI € OJHIEI0 3 OCHOBHHX (hOpM
poboTu 3 MojaensaMH Ha ypokax reorpadii. Jlo HUX MU MOBEpHEMOCs JOKJIAJHIIIE Mi3HIIIe, aie B
pOMY OJIOIi OyJe BUKOPHCTAHO TakWil MpoekT, sk Worldmapper https://worldmapper.org/. Lle
aHamopo3u KapTu cBITYy — TpaHcdopMallii MOJITHYHOT KapTH CBITY, Ha SKHUX IUIOLICIO IMOKAa3aHO
3HAUEHHS KOHKPETHOT XapaKTePUCTHKHU y PI3HUX KpaiHaxX, HaNpPUKIIAJ, 3aXBOPIOBAHICT y KpaiHax
ceity Ha COVID-19.

WERLD
MAPPER <

Covid-19/Coronavirus cases (January 2020 — November 2021)’

KpiMm Toro, y MopentoBaHHI emiieMii BHMKOPUCTOBYIOTBCS pI3HI BUAM  MOJEINEH.

” Jlxepeno: https://worldmapper.org/maps/covid-19-coronavirus-cases-january-2020-november-2021/
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1. Anaji3 mogesti «®@opmyJia, 10 ONHUCYE eMiIeMil»

Hara: «_ » 20 p.
['pyna y cknani:

1. HasBa wmogmeni: «®opmyJia, 110
OIHUCYE emiIeMi»
2. Tun moxeni:
00’emHa (peajibHa) MOJEIb
Oo6pa3ua (rpadiuna) mogenap
MartemMaTH4HAa MOJeJIb
BepoaabHa (ciioBecHa) MoJe/Ib
ImiTanilina mogenn
CumBoJliyHa (3HAKOBA) MO/IeNIb
3. MeTta MoieIrOBaHHA

Lle mogenb, Wo onucye xig enigemil:
b =0,00002 BN — 0,00005B

¢ = 0,00004 B.
b — nNpupIcCT 3a AeHb KiNbKOCTI XBOPUX;
C — NPUPICT 3a AEHb TUX, XTO NEPEXBOPIB;
B — uncenbHicTb (B NEBHUIA MOMEHT) XBOPUX;
C — ymMCenbHiICTb TUX, XTO NEPEXBOPIB,
N — YMCEeNbHICTb TUX, XTO HE XBOPIB.

4. BinnoBiabs HA 3alIUTAHHA

1. Yu BMUPAIOTH JIIOIU BiJI 11i€T XBOpoOHU? SIK B MOXKETE 1€ JOBECTH?

2. Yu popmyeTbes 10 1i€i XBOpoOU CTIHKHIA iIMyHITET?

3. Enigemii Skux XBOpoO MOXYTh OyTH OINUCaHi TaKOK MOAEIUII0?

5. Kopucts Big pob0TH 3 MOAEILTIO (IO CTAJIO0 OLIBIN 3pO3YMUIMM 3aBIISIKH POOOTI 3 MOJIEILIIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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2. AHauiz Moaesti «3HaK 0i0J10riYHOl He0e3MmeKn»

Hara: «_ » 20 p.
['pyna y cknani:

1. HazBa mozeni: «3HaK 0ioJ1oriuuoi Hede3meKm»

2. Tun moperni:
006’emHua (peajibHa) MOjIeJIb
Oo6pa3na (rpagiuna) mojaennb
MarteMaTH4YHA MOJIEJb
Bepo6aabha (ciioBecHa) Moe/Ib
ImiTaniiina mogenn
CumMBoJtiuHa (3HaAKOBAa) MOJIETb

3. Mera Mo/ie/TIOBaHHS:

4. 3aBaHHs:
1. Po3auBiThCcs 3HaK O10yIOTiYHOI HeOe3nmeku. 3amporoHYyHTEe BIACHI 3HAKW HeOe3MmeKu i
3aXBOPIOBaHb 3 TAKUMHU IIIJISTXaMH [Tepeiadi:
e BOAHMI i XapuoBuil (ajiMeHTapHUH 200 (peKaJTbHO-OPAJBbHUM) NUISIXU MPU TOCTPUX
1H(DEKIIMHNX KUITKOBUX XBOP0Oax, poTaBipycHii iHPeKIii;
* KpanejbHO-MOBITPSIHU - TpH iH(EKUIHHUX XBOPOOaX TUXaTbHUX [UIAXIB;
® [PYHTOBHIi - Tpu aHaepoOHUX iH(peKUisAX (IpaBelb, OOTYIi3M Ta iH.);
® KOHTArio3HMi — 3aXBOPIOBAHHS, 10 MEPENal0ThCs MPU KOHTAKTI, HAIPUKIIAJ, CTATeBUM
[IIIXOM;
e TpaHcMicCMBHMI (3aXBOPIOBAHHSA, 110 NEPEJAIOTHCS MEPEHOCHUKAMH: MaJspis, >KOBTa
JMXOMaHKa Ta iH.)
2. Slki ocobmmBOCTI NIIAXiB mepenadi iHGEKIIHHUX 3aXBOPIOBAHb 3JAIHMCS BaM HaWOLIbII
BOXIJIMBUMH 11 TAKUMH, IO 1X OYJIO MOKJIAJIEHO B OCHOBY 3HAKIB HEOE3MEKHU?

5. Kopucts Bix po6oTu 3 Mosiemto (110 CTaio OIBII 3p03yMLUTUM 3aBIISIKH POOOTI 3 MOJIEIIIIO):

JsikyeMo Ta 6a:kaemo ycmixiB!
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Marepianu 10 MmojaeJti
Bopnuii 1 xapuoBuii (amiMeHTapHuit abo KpanenbHO-TIOBITpSIHUIN IUTSIX
(hexkanbHO-OpATbHAN ) UISIXH

PYHTOBHH LLLISIX
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3. AnaJi3 mojaeJii «KAHaMop(o3u KapTH CBIiTY»

Hara: «_ » 20 p.
['pyna y cknani:

1. HazBa mozeni: «AHamMop(o3u KapTH CBIiTY»

2. Tun moperni:
006’emHua (peajibHa) MOjIeJIb
Oopa3Ha (rpadiuna) mogenn
MarteMaTH4YHA MOJIEJb
Bepo6aabha (ciioBecHa) Moe/Ib
Imitaniiina Mmogenn
CumMBoJtiuHa (3HaAKOBAa) MOJIETb

3. Mera Mo/ie/TIOBaHHS:

4. BiamoBige Ha 3aNTUTaHHS:
Anamopdo3u kapTu CcBITY — TpaHchopMallii MONITUYHOI KapTH CBITY, Ha SIKUX IUIOIIEIO TOKAa3aHO
SIKUICH 3 00paHUX IMOKA3HHKIB.

S

1. 3’scyiite, sika 3 IBOX KapT BIJAIMOBIJA€ 3aXBOPIOBAHOCTI B PI3HUX KpaiHaxX Ha TpHI, a fKa — Ha
xoJiepy. 3a IKUMH O3HaKaMU BH 11€ BU3HAYUIIHN?

2. HamamroiiTe Ha KOHTYpHIM KapTi CBITy, Ik BUIIAgaB Ou aHamopdo3 ajii 0OpaHOTro Bamu
3axBoproBaHH: (Hanpukian, CHI, mansapii, xBopoOu Anbireiimepa ado iHioi). [ToscHiTh, YoMy
came Tak TpaHC(OPMOBAHO BaMU OKpeMi KpaiHu abo perioHu

5. Kopucts Bix po6oTu 3 Mosemto (0 CTalo OLIbII 3p03yMLUTUM 3aBIISIKH POOOTI 3 MOJIEIITIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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4. AuaJgiz moaei «Ilangemis»

Hara: «_ » 20 p.
I'pyna y cknani:

1. HazBa mopneni: «Ilangemisi»

2. Tun monemni:
006’emHua (peajibHa) MOjIeJIb
Oopa3Ha (rpadiuna) mogenn
MartemaTuyHa Mojelb
Bep0OasbHa (c10BecHa) MoJeIb
ImiTaniiina moaennb
CumMBoJtiuHa (3HaAKOBAa) MOJIETb

3. Mera Mo/ie/TIOBaHHS:

4. BianoBie Ha 3alUTaHHSA:
KoomneparuBHa HacTiibHO-ApyKoBaHa rpa «[lanaemis» («Pandemicy», 2008, aBropu M. Leacock,
J. Cappel, C. Hanisch, R. Moulun, T. Thiel, BunaBmi «Z-Man Games», «Albi» i «Filosofia
Editions». IlpaBuna rpum  MOXHA CKayaTM Ta  ONpalloBaTH 32  [OKJIMKAHHAM
https://desktopgames.com.ua/games/4834/pandemic_rules_ukr.pdf
I'paBui nepemilytoThcs 3 MICTa B MICTO, JIIKBIAYIOTh BOTHHIIA 1H(EKLiH, OyayroTh J1abopaTopii i
HAMararoTbCs CTBOPUTH BaKIIMHU IPOTH BCiX 4 XBOpoO. 3aXBOPIOBAHHS IMOIIMPIOIOTHCS 32
NEBHUMM IPAaBUJIAMH, YACOM CIIAaxy €MiJieMii OXOIUII0I0Th MiCTa 1 KpaiHH.
O1iHiTh TPy SK MOJENb IMOIMMPEHHS 3axBoproBab. Lllo B 1ili Momeni BIANOBITaE peabHOMY
HOLIMPEHHIO 3aXBOPIOBaHb, a 1110 — HE BiJNOB11ae?

2. BucnoBiTh rinoresy, mo e MOXXyTh OyTH 3a XBopoOH (a Takox — siki xBopooun HE MoxyTh
OyTH 3MO/IETTbOBAHUMH 3a MIPABUIIAMH III€T TPH).

5. Kopuctb Big po6oT 3 Mo1eiuTto (10 CTAI0 ORI 3pO3yMLUTAM 3aBIISIKH POOOTI 3 MOJIEIIIIO):

Jsakyemo Ta 0axkaemMo ycmixis!
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BiosioriuHi 0CHOBM 310p0OBOI0 CNOCO0Y KUTTH Y MOBCAKIAEHHIH NMpaKkTuii
[Tpu po3noaini Ha TPYyNU AJIsL ONpPaLIOBaHHS MOJENel bOro GJIOKY BapTO BpaxyBaru, 100 B

KOXKHIH TPymi cepes y4HIBCTBA X04Uy Yy KOroch OyB (iTHec-Opacier 3 BiAMOBITHHM IMPOrPaMHHUM
3abe3nedyeHHsIM y cMapTdoHi abo BiAmoBigHa mporpama y cmaptdoni (Hanpukian, Samsung Health).
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1. Amnaui3z mojeJti «BMicT eJileMeHTIB B TiJii JiroquHu Ta 3akoH [lapeto»

Hara: «_ » 20 p.
80

I'pyna y ckmani:

1. Ha3Ba moneni: «BMmicT ejieMeHTIB B Tijli JIIOAUHHU Ta

3akoH Ilapero»

2. Tun monemni (00epiTh oauH ab0 KiIbKa BapiaHTIB):
00’eMmua (peabHa) MOJeIb
Oopasna (rpadiuna) moaeab
MaremMaTH4YHA MOJIeJIb
Bep6anbha (cjioBecHa) MoJe/b
Imiraniiina moxennb
CumBoJiuHa (3HAKOBA) MO/IEb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Moielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. BiamoBinp Ha 3anmuTaHHs: Yu MOKHA 3aCTOCYBaTH MOTO J0 CKJIaay €eMEHTIB Tila JIOIUHI?
B sixiit popmi Bu 0 Hioro chopmymroBaiu?

9. Kopucts Bi po60oTH 3 MOJIeTIO (110 CTaNo OLIBII 3pO3yMLTUM 3aBISKH POOOTI 3 MOJEIIIO):

Jsikyemo Ta 0a:xkaeMo ycmixiB
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Icuye emmipuune mpaBuwio «20/80»
(a0o «3akon Ilapero»), sike B
HAWOUIBII ~ 3arajlbHOMY  BHIJISI
(hOpPMYITIOETBCS TaK:

«20% 3ycuab nartb 80%
pe3yabTary, pemra 80%
3ycuJb - guie 20%
pe3yJabTaTy»
[TpuHumn OyB BIZIKPUTHI
xozepom Mozecom IOpanom, a
Ha3BaHW  IM'SIM  ITaHCBKOTO
exoHomicta Binedpeno Ilapero,
skuit criocrepir, mo 80 % BiacHOCTI

B Iramii wnanexutrs 20 % ii
HACEJICHHS.

Horo 3aCTOCOBYIOTh 110
HapI3HOMaHITHIIIAX IPOIIECiB,

Hanpuknan: 20 %  37I0YMHLIB
ckoroTh 80 % 3mouunis, 20 %
BOAIIB cTBOpIOIOTH 80 % amapiii, 20
% mokyniiB gar0th 80 % npuoOyTKiB
1T. iH.

Marepianu 10 MmojaeJi

THE HUMAN BODY

ELEMENTAL COMPOSITION BY MASS
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2. Anaui3 mojeJi «BmicT ByrJjieBoiB y NpogyKTax»
Hara: «_ » 20 p. e
I'pyna y ckmani:

1. Ha3Ba mozeni: «BMicT ByIJIeBOIIB y MPOAYKTAX»

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
00’emHa (peaibHA) MOJeJIb b L ” _ o,
OGpasua (rpadiuna) Mmojesn 2 2 ez o /7
MareMaTH4HA MOJeIb wa il g - A
Bep06aabna (cj10BecHa) MoieIb '
ImiTaniiina moaeian
CumBoJiyHa (3BHAKOBA) MO/Ieb

3. O0’exT MOACIIIOBaHHS (OpUTiHAM):

4. BracHo Mojienb (CTUCITUI OTHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), 110 BiIOBIAIOTh BIACTUBOCTSM OpPHUTIHAIY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYyTHI B MOAEII (HECYTTEBI UIT KOHKPETHOI MOJIENi):

8. 1. IloOyxy#iTe BIacHy MOJEIh BMICTY IIYKPY Y XapUOBHX IPOYKTaX, BAKOPUCTOBYIOUH 3aMiCTh
MaKeTHKIB 13 I[yKpOM-TIiCKOM KyOiku IyKkpy-padinany. (CamocTiiiHO po3paxyiite, sika Maca OJHOTO
KyOIKY).

2. Sk BM rajjaete, YoMy Ui AEMOHCTpallii Ha 300paXkeHH1, 1110 HaBEIEHO MopyY 13 TEMOIO poloTH,
o0paHo came Harmoi?

9. Kopucts Bix po6oTH 3 MoJIeIt0 (110 CTaN0 OLIBII 3pO3YMIUINM 3aBISKH POOOTI 3 MOJIEILITIO):

Jsikyemo Ta 6axaemMo ycmixib!

87



3. AmnaJjiz mogaedi «Ilory:xkHicts CoHlsl T TijIa JIOAUHI)
Hara: «_ » 20 p.
I'pyna y ckmani:

1. HasBa wmopemni: «lloryxnicte CoHus Ta Tina
JIFOJUHN»
2. Tun w™mopmeni (obepitb oauH abo KidbKa
BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3ua (rpadiuna) moaeab
MaremaTn4Ha Mojae/lb
Bep6aabHa (c10BecHa) MOJeTb
ImiTaniiina moaean
CumBoJiyHa (3HAKOBA) MO/Ieb
3. O0’exT MoeMOBaHH (OpUTiHAM):

4. BracHo MojieNb (CTUCITUI OTHC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BnacTUBOCTI Moieni (aTpuOyTH), 0 BiAMOBIAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICyTHI B MOAEII (HECYTTEBI UII KOHKPETHOI MOJIENi):

8. Pi3ni wactuau CoHIISI BUPOOJISIOTH €HEPrio 3 pi3HOIO iHTEHCHBHiCTIO. HaiibinbIna moTyXHiCTh
BUpOONseTbes y 1eHTpi sapa Conus — Omuspko 277 Br/M® consunoi peuoBuHU. OLIHITE 3a
JOCTYMHUMH JAaHUMH, CKUIbKM TeIlla BHUJIUISE 3a CEKyHAY JtoJMHA (TOOTO MUTOMY MOTYXHICTh
JFO/ICBKOTO TiN1a), 1 MOpiBHANTE 11 1Bl BennurHU. O0'eM Tina moauHu npubinsHo nopisHioe 0,05 M,

1 kkan = 4186,8 Jx.

9. Kopucts Bi po6oTH 3 MoJIeTtO (110 CTaNo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJEIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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4. Anaui3z MmoaeJi «310poBHii JeHb Y CMAPT()OHI»

Jlara: «_ » 20  p. ) R
I'pyma y cxmani: < ixa al
524 CHipaHok
1. Ha3Ba mozemni: «310poBHii IeHb y cMapTHOHI» —_—
2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB): &) o
006’emHa (peajbHa) MOJIEIb
O6pasna (rpadiuna) Mogeinb Lol
MaremaTuyHa MoJeJIb
Bep6aabHa (cJoBecHa) MoJeb ey
ImiTauiiina Mmogean
CumBoJiuHa (3HAKOBA) MO/IENbL SR CrIOWABBHHA KODHCHK DEHOBHH

® @

i

3. O0’exT MoAeMOBaHHA (OpUTiHAMN):

4. BnacHo Mofielb (CTUCTUM OIIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MOieNi (aTpuOyTH), IO BiJIMOBIJAIOTh BIACTUBOCTSIM OpHUTiHATY:

7. BnactuBocTi (aTpuOyTH) OpUTiHATY, BIICYTHI B MOAEN1 (HECYTTEBI [l KOHKPETHOI MOJIeNi):

8. O0epiTh AeHb POTrpamMHu, SKa JIOTIOMarae BiJCIIIKOBYBATH CKJIaIHUKH 3JOPOBOTO CIIOCOOY JKUTTS
y cmaptdoni. OnuIIiTh, sIKi MOKa3HUKH 1 B SKUM CMOCIO JeBalCH OTPUMYIOTh, B SIKMM CIIOCIO
MPEJICTaBISIIOTh J1aHl. BKaXuTh, 3a SIKUMHU MOKa3HUKAMU OOpaHUi JIEeHb MOXHA BBA)KATH 3JI0POBUM,
a 3a SKUMH — HI.

9. Kopucts Big po6oTH 3 MOJIEIITIO (IO CTANIO OLIBIIT 3pO3YMITUM 3aBIISIKH POOOTI 3 MOJIEIIIIO):

Jsikyemo Ta 6axxaemMo ycmixib!
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Tema 7. EKoJioris

MaTtemaTuuHi Moei JTUHAMIKH ITOTYJISIIIM.
I'pagiuni Ta BepOanbHi Moaeuti.

B miii Temi nBi poOOTH, OJHA 3 HUX MPUCBIYCHA aHAII3Y MOJIETI YUCEITHHOCTI TOIYJIAIi
JloTka-BonbTeppa, peamizoBaHoi y BHUIUIAAI NapaeMpUYHOI MOJENi B TPOLECOpi EIeKTPOHHUX
tabmuie MS Excel. 1l po6oTa BUKOHYETBCS HE Ha OJIaHKaX, BC1 TPYITH MPAIOIOTh HA KOMIT I0OTepax
31 CBOIMH BepCisIMM MOJelli, Ha/laloud BIMOBi/I HA 3aBIaHHS Yy NOBUIBHIN ¢opmi. JIpyra pobota
CKJIAJIAEThCS 3 PI3HUX MOJIEJICH, 1110 MPOIIOHYIOTHCS JUIs aHAJIi3Y.

1. Mopeas JloTtka-BosbTeppa
MopentoBaHHSl AMHAMIKHA YHCEIBHOCTI JKUBUX OPraHi3MiB - CKiIajgHe 3aBaaHHs. Lle Bmepiie
3poomm B 1925-26 pp. amepukancbkuii BueHuit A.J[x. JIoTka 1 itanificekuit BueHuit B. Bombreppa.
VY mogeni, Bimomoi sk piBHsHHS JloTka-Bonbreppa, po3risgaeTbcss B3a€MOIS TBOX BHJIIB -
XIDKaKa 1 JKePTBU, YHCEIBHOCTI SIKUX ONHCYIOTHCS TAKHMMH PIBHSHHSIMH: YUCEIBHICTh >KEPTBH,
YHCENbHICTh XIKaKa.
UwncenpHICTh kepTBU N1 Oy/ie 3MIHIOBATHCS B Yaci 3a TAKUM PIBHIHHSIM:
Ny = riN; — p1N1Ny, ze
N1 - 3MiHA YHCETHLHOCTI KEPTBU 32 OJIMHULIIO Yacy,
N; - YHCENbHICTh XEPTBH,
N, - 4rCcenbHICTh XMKAKA,
I'1 - IBUAKICT 301TbIIEHHS YUCEIBHOCTI KEePTBU (TOOTO HAPOIKYBAHICTH),
P1 - KoeilieHT XMXKalTBa AJIs )KePTBU (MMOBIPHICTH TOTO, 1110 MPH 3YCTPIUl 3 XHUKAKOM
xepTBa OyJie 3'i1eH0).
UYucenpHicTh Xuxkaka N Oy/ie 3MIHIOBaTHCS B Yacl 3a TAKUM PIBHSIHHSIM:
N, = P2N1N2— daNy, ne
N, - 3MiHA YUCENBHOCTI XMKaKa 3a OJAMHUIIIO Yacy,
N1 - YUCENIbHICTb KEPTBH,
N, - UMCeabHICTh XMKAKa,
d; - cMepTHICTh XMKaKa,
P2 - KoedilieHT XWXKalTBa (BEJIMYMHA, KA BKa3ye Ha "MPUOYTOK", OTpUMaHUI X1KaKOM
IIPU MOIaHHI KEPTBHU).
3anmuTAHHA 10 MOJeTi:
[Ipoanani3yiite, MO CTaHETbCS 31 3MOJEIBOBAHUM YIpPYNyBaHHSM, SKIIO 3HUKHYTh BCI
xepTBU? Xrxaku? Yu BiANOBIAae 3alIpONOHOBAaHA peai3allis MoJieNi BUXiTHUM Gopmynam?
SIKi cyTTeBI €JIeMEHTH pealli3oBaHa MOeUIb BIATBOPIOE ajaekBaTHO? B womy monsraioTh ii
crnpoueHHs? SIki Baau MO>KHA Ha3BaTH y 1€l Moaeni?
SIK BIUTMBAIOTH HAa CTaH 3MOJICNIEOBAHOTO YTPYMOBBAHHS CIUIECKH YHCEIbHOCTI? HasiBHICTBH
pedyriymiB a7s )KepTB, Ie YaCTUHA OCOOMH MOMYJIAIii YHUKA€E TUCKY 3 OOKY XUKaKiB?

2. MogaeJi B exoJiorii
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1. Amnaui3z mojeJti «Exojioriuni mipamign»
'HaTa: «_» 20 L p . EKOCMCVYMa » n yucen N n eHeprii

T'pyna y cknai: ‘ é é é
& ol =
T s

1. Ha3za mozeni: «Exonorigni mipamian»
2. Tun wmopneni (oOepiTh oaMH abo0 KiJTbKa
BapiaHTIB):

00’eMmua (peabHa) MOJeIb

Oopasna (rpadiuna) moaeab

MaTteMaTHYHA MOJIEJIH

Bep6anbha (cjioBecHa) MoJe/b

ImiTaniiina Mmogean

CumBoJiuHa (3HAKOBA) MO/IEb

BiakpuTnii okean

3. O0’exT MOACITIOBaHHS (OpUTiHAM):

4. BracHo MojieNb (CTUCITUI OTTHC):

5. MeTta MmoeOBaHHA:

6. CyTTeBi BIaCTUBOCTI MOieN1 (aTpHOyTH), IO BiIIOBIAAI0Th BIACTUBOCTSAM OPUTIHATY:

7. BnactuBocti (aTpu0yTH) OpUriHaiy, BiICYyTHI B MOAEII (HECYTTEBI UIT KOHKPETHOI MOJIENi):

8. 1. [TosicHITH, BiA YOTO MOXKE 3aJIeKATH MPABUIBHUNA Y1 00CpHYTUN XapaKeTp eKOJOTTYHHUX Mipamij
PI3HUX THITIB.

2. ITobynyiite mipaminy eneprii jicy B @unopuai, skio yepe3 I-i piBeHb (IPOAYLEHTIB) MPOXOJUTh
20810 kkan/M® y pik, gepes II-it — 3368, uepes III-it — 383, uepes IV-it — 21 kkam/m’ y pik. Un
cnpaBeanuBe i 1ie€i ekocucremu «lIpaBuno 10 BigcTkiB»? A Ui 1HIIMX THUMIB €KOJOTTYHHUX
nipamin?

Cw
Cn
C:
P

TR 3 © 4 L 3 4 5 ®©

THC. Kkan/m2

9. Kopucts Big pob0TH 3 MOACIITIO (IO CTAI0 OLIBII 3pO3yMUIMM 3aBJISKH POOOTI 3 MOJCILIIO):

Jsikyemo Ta 6axaemMo ycmixib!
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Marepianu 10 MmojaeJti

Exocucrema Mipamiga yucen Mipamiga 6iomacu Tlipamiga eHepril

& os =
& T

Nnctanuni nic

BiakpuTtuin okeaH
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2. Anaui3 mojeJi «Po3B’13aHHA eK0JIOTTYHOI NPo0J1eMH y ONOBiTaHHD)
Hata: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «Po3B’s13aHHS €KOJIOTIYHOT MPOOJIEMH Y OITOBiIaHH1»

2. Tun mogem (06epiTh oauH ab0 KiJIbKa BapiaHTIB):
00’emHa (peajibHAa) MOJEIb
Oo6pa3ua (rpadiuna) mogenap
MaTtemMaTH4HAa MOJeJIb
BepobajibHa (ciioBecHa) MoJe/Ib
ImiTanifina mogenn
CumBoJtiyHa (3HAKOBA) MOJIeNIb

3. O0’exT MoeMOBaHHA (OpUTiHAM):

4. BnacHo MofieNb (CTUCTIUH OIIHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIacTUBOCTI Moieni (aTpuOyTH), M0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpuOyTH) OpUTiHANY, BIICYTHI B MO/IEN1 (HECYTTEBI I KOHKPETHOT MOJIEi):

8. 1. IIpounraiite ¢pparment onosinanus JI. Anekcanapenko «CepenoBuine icHyBaHHS» ((hparMeHT
OTMOBIAHHA y NepeKkiaal yKpaiHcbkoro 3a QR-mockimkaHHAM 10 TeMH). SIKy TOJNOBHY IyMKY
poBOAUTH aBTOP? SIK 0OpaHUil aBTOPOM >KaHp Ta CTUJIb ONOBIJJaHHS OB’ A3aH]1 3 HEtO?

8.2. TlosicHITh, YTOMY ONMCAHMUI B OTIOBITaHHI 3aXUCHUN MEXaHi3M Oi0IIeHO3y He 3Mir Oi BpsATYBaTH
€KOCHCTEMY 03€epa.

9. Kopuctb Big pob60TH 3 MOACILTIO (IO CTa0 O1IBIT 3pO3yMIUIAM 3aBISKH POOOTI 3 MOJIEIUTIO):

Jsakyemo Ta 0a:xkaemMo ycmixis!
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3. Amnaui3 mojeJi «biorenna mirpauisi aromiB Kapoony»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba wmogeni: «bioreHHa wMirpaiisi aTroMiB

Kap6ony»

2. Tun monemni (00epiTh oauH ab0 KiIbKa BapiaHTIB):
00’eMmHa (peanbHa) MojeNb
Oopasna (rpadiuna) moaeab
MaremaTH4Ha MojeJb
Bep6anbha (cjioBecHa) MoJe/b
ImiTaniiina Mmogean
CumBoJiuHa (3HAKOBA) MO/IEb

3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

Bl menwanim B 11

4. BnacHo Mofienb (CTUCTUN OMKC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), 0 BiAMOBIJAIOTh BIACTUBOCTSM OPHUTIHAIY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. 1. TpanuuiiiHo cxemu OioreHHOi Mirpamii atoMiB y Oiocdepi 300paxarbh y BUTIISAII LITICHUX
KOJIOOOITiB, HE YTOYHIOIOYH CTaH BJIACHO aTOMIB XIMIYHHX €JIEMEHTIB, [0 OEpyTh B HHOMY y4acTh.
[eperBopiTh cxemy kos1000iry KapOoHy 3i 3BHYaifHOTO BHy Ha TaKuil, B IKOMY JIOJIaHO JIOTAKOBY
BICh — CTYIIHb OKMCHEHHs aroMmiB KapOoHy y cmomykax (MOKa3aBIIM B JIiBiii 4acTHHI HaOUIBII
BiJTHOBJICHUH CTaH, a B MpaBiii — HAMOIIbII OKUCICHUN).

8. 2. Konobirn skux XiMIYHMX €JIE€MEHTIB MOKHa NepeOyayBaTH y TakHi cmocid, a sSKux — He
MoskHa? SIK 11e moB’si3aHe 3 QYHKI[ISIMU JKUBOI peuoBUHU 3a BepHaacekum?

9. Kopuctb Big pob0TH 3 MOACIITIO (III0 CTAI0 OLIBII 3pO3yMUIMM 3aBJISIKH POOOTI 3 MOJIEIIIIO):

JAsaKyemo Ta 0axaemo ycmixis!
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Marepianu 10 MmojaeJti

Focrmnicr | [ o Cnaniosanhn
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xepeno:
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D0%B5%D0%B2%D0%B8%D0%B9_%D
1%86%D0%B8%D0%BA%D0%BB

300pakeHHS:
https://upload.wikimedia.org/wikipedia/commons/thumb/1/19/%D0%9A%D1%80%D1%83%D0%B3%D0%BE%D0%BE%D0%B1
%D1%96%D0%B3_%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D1%83_%28%D0%B2%D1%83%D0%B3%D0%
BB%D0%B5%D1%86%D1%8E%29_.png/800px-
%D0%9A%D1%80%D1%83%D0%B3%D0%BE%D0%BE%D0%B1%D1%96%D0%B3_%D0%9A%D0%B0%D1%80%D0%B1%
D0%BE%D0%BD%D1%83_%28%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8E%29_.png
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4. Auajiz Mojaesi «3003aXHCHULITBO TA BEraHCTBO)

Hara: «_ » 20 p.

I'pyna y ckmani:

1. Ha3Ba wmomem: «3003aXUCHHUITBO  Ta
BEr'aHCTBO»

2. Tum wmomemi (o0epiTh omuH abo KiTbKa
BapiaHTIB):

006’emHa (peajbHa) MOJIEIb
Oopa3ua (rpadiuna) moaeab
MartemaTH4Ha MOJeJIb
Bep6anbHa (cii0BecHa) Moge/Ib
ImiTauiiina Mmogean
CumBoJiyHa (3HAKOBA) MO/Ieb

EGO

R e

. *x w*:;
ot A I Yoy ot
P@KTH AR Y

3. O0’exT MoeMOBaHH (OpUTiHAM):

4. BnacHo MofieNb (CTUCITUI OITHC):

5. MeTta MoeIOBaHHA:

6. CyTTeBi BnacTUBOCTI Moieni (aTpuOyTH), 0 BiAMOBIAIOTh BIACTUBOCTSIM OPHUTIHAIY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICyTHI B MOAEII (HECYTTEBI UII KOHKPETHOI MOJIENi):

8. 1.

HaBenith aprymeHTH 3a Ta TPOTHM 3003aXMCHHUIITBA Ta BeraHcTBa (auB. TeKCT 3a QR-

MOKJIMKaHHAM /10 TeMH). SIKi [1ii BU BBa)KaeTe JOLULUTFHUMHU, a AKi — HAAMIpHUMU?

2. Uu moxere BH, sK (DaxiBIfi-010J0TH, HABECTH 3ayBaKEHHS 10 HaBeAeHoro miakaty? HasemiTs
BJIACHI MPUKIIAJH IPUPOJTOOXOPOHHOI MTPOTAraH/iu, 3 IKUMHU BH, SIK O10JI0TH, HE TTOTO/IKY€ETECS!.

9. Kopuctb Big pob0TH 3 MOACIITIO (IO CTajI0 GBI 3pO3yMUINM 3aBISKH POOOTI 3 MOJCILIIO):

JsaKkyemo Ta 0axkaemMo ycmixis!
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ITnakar, o BimoOpaxkae «HECIpaBeIMBICTE» TpohIiUHUX 3B'I3KIB
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Jlxepero 300pakeHHs:
http://www.laughingbug.com/wp-content/uploads/2012/04/eco-vs-ego.jpg
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Tema 8. CTa/iuii pO3BUTOK Ta pallioHA/IbHE NPHUPOAOKOPUCTYBAHHA

Bi3zHec-moneni: Oi3Hec-TJIaH MPUPOJOOXOPOHHOI TEPHTOPIi 3 MPOCBITHHIIBKUMU
3aJadyaMu (HalllOHAJIBHUM Mapk).

[Is Tema po3rIsLmaeThCs SK 3aXHCT TPOEKTIB, HAIICHMX CaM€ Ha IUIaHyBaHHS
i IPUEMHUIBKOT TIsITBHOCTI, € CTBOPECHHS Oi3Hec-mIaHiB 1 crapTamiB. Taki MPOEKTH BKIIOYAIOTH
aHaJ i3 HAsIBHUX PECYpCiB (SIKe MarepiaJbHUX, TaK 1 JIFOJACHKUX, 1HOOPMAIIHHUX TOIO), PU3HUKIB,
MOYJIMBUX MPHOYTKIB TOLIO.
bi3Hec-1u1aH € JOKYMEHTOM, KM Ma€ MepeKOHATH MOTEHIIIHOTO 1HBeCTOpa B JOULILHOCTI
BKJIaJIaHHS KOINTIB y TEBHY crmpaBy. HampampoBano Oarato pisHHMX Mojeneil Oi3Hec-IJIaHiB, IO
BIJIPI3HAIOTBCA CTYIEHEM JeTali3amii OKpeMUX NHTaHb. HalOinbll y3araabHEHOI € MOJIeNb
€Bporeiicbkoro 0aHKy pPEKOHCTPYKII Ta pO3BUTKY. 3arajibHa CTpPYKTypa Oi3HEec-TUIaHy, Y
BIJIMOBITHOCTI 710 cTaHaapTiB €bPP, Mae MicTuTH Taki po3aiiu:
1. TutynapHUI TUCT;
2. MemopaHaym npo KOH}iAeHIIHHICTD;
3. Pesome;
4. TlignpuemcTBO:
1. Ictopis po3BUTKY MiANPUEMCTBA, HOTO CTAH HAa MOMEHT CTBOPEHHS Oi3HEC-TIIIaHy,
OIIMC IMOTOYHOT JiSIBLHOCTI,

2. BiacHukH, KepIBHHUIITBO, MEHE/DKMEHT CEPEIHBOT JIAHKH;
3. TlotouHa IisUIBHICTE;
4. ®dinaHCOBMIi CTaH;
5. Kpenuty;
5. IIpoexr:

1. 3aranpHa iHQOpMAILS IPO MPOEKT;
2. IuBecTuLiiiHMI TIaH POEKTY;
3. AHaii3 puHKY, KOHKYPEHTOCIIPOMOKHICTb;
4. Omnuc npouecy BUpOOHUITBA (HalaHHS MTOCITYTH);
5. diHaHCcOBHII MIaH
6. Exomoriuna ominka
6. ®dinaHCcyBaHHSA:
1. T'padixu oTpuMaHHS Ta MOTaIIEHHS KPEIUTIB;
2. 3aJyior Ta mopy4YUTEIIbCTBO
3. OO6sagHaHHA Ta pOOOTH, K1 IUIAHYETHCS MPO(IHAHCYBATH 3a PaXyHOK 3aJIy4eHUX
KpPE/IUTIB;
4. SWOT-ananis3;
5. Puswuku Ta 3ax01u 3 X 3HWKEHHS;
7. JlomaTku.
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Tema 9. 3acTocyBaHHA pe3y /ibTaTiB 6i0JIOTiIYHUX JOC/IiA)KEHb Y MeJULUHI,
ceJieKIlii Ta 6ioTexHoJIorii

I'pacdiuni Momeni Ha OCHOBI TeorpadiyHUX Marl.
Indorpadixa

Manu

Po6ora 3 rmoOycamu Ta ManamMu sSIK MOJIEJISIM 36MHOI ITOBEPXHI1 € OJIHIEI0 3 OCHOBHUX (HOpM
poboTH 3 MOJENIIMH Ha ypokax reorpadii. Aje if Ha ypokax 010J0Tii Taki MOJIE MOXKYTh OYTH
e(heKTUBHO BUKOPHUCTaH (OKPIM TpaIUILIMHUX 3aBAaHb 3 PO3CEJIICHHS OPraHi3MiB 10 KOHTHHEHTAaX Ta
IPUPOJIHUX 30HAX).

Kaprorpadis € meBHUM moeTHaHHAM TpadidHUX MOJEeH 3 CeMIOTUYHUMH (JIeTeH 1A 10
KapTH — 1€ CEMIOTHUYHHIA JOBIHHK); BTIM, JUIS TOOYI0BH MOKHA BUKOPHCTOBYBATH JIesiKi 00’ €MHI
Ta MaTeMaTU4YHi Moe . (pi3Hi BapiaHTH MPOEKIii 3eMHOI MOBEPXHi 3 TT100yCy Ha MJIOLIUHY,
MaciiTao).
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1. Anaxiz moaei «Apeajii BUKOITHMX TBAPMH: Me303aBPH Ta IHIII»
Hara: «_ » 20 p. e AR S
I'pyna y ckiafi: AT s
758 %
1. Ha3zBa monemni: «Apeainu BUKOITHUX TBapHH: Ehtiesizes
ME303aBpH Ta 1HIIII»
2. Tun monemni:
00’eMmua (peabHa) MOJeIb
Oopasna (rpadiuna) moaeab {
MartemaTH4YHa MOJeJIb 7
Bep6anbha (cjioBecHa) MoJe/b
Imiraniiina moxennb
CumBoJiuHa (3HAKOBA) MO/IEb
3. O06’exT MoIeTIOBaHHS (OpPHUTiHAN):

4. BnacHo Moielb (CTUCTUM OIHC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIaCTUBOCTI MOieNi (aTpHOyTH), IO BiIOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. BiamoBigb Ha 3alUTaHHS:

1. Kepyrouuce ganumu mpo apeayid (BU3HAYEHI MAJCEOHTOJIOTAMH PAaWOHU MEIIKAHHS) TPhOX
pOJIB BUKONHMX TBapuWH Ta OJHOIO POJY BHMKOIHHUX POCIHMH, a TaKOX IXHIMH OINUCaMHU
(moxnukanHa 3a QR-komoMm 110 TeMu), CKIAIITh 3 HAaBEJEHUX MATEPUKOBHUX IUIMT IIBJIEHHY
4acTUHY cynepMmaTepuky [laHres daciB TpiacoBOro nepiojy Me3030UChKOT epH.

2. Me3o03aBpu MaroTh BaxKjIMBe (ICTOpUYHE) 3HAYEHHs SK MajeoreorpadiuHuil 1oka3 Teopii
npeiidhy KOHTHHEHTIB. Ik 6aunMo y MoJeni, HOro OCTaHKW OyJM 3HAWJIeH1 B MiBAECHHINM YacTHHI
Adpuku 1 Cxignoi [liBaenHii Amepurli, y IBOX JOCUTH BIAJAJICHUX OJHE BiJl OJHOTO MiCIISIX.
CrnpoOyiiTe HaBeCTH 1HIII MOYJIMBI MOSCHEHHS TaKOro po3ceieHHs. YoMy iHIII MOSICHEHHS €
MEHII BUPOT1HUMU MOPIBHSIHO 3 KOHTUHEHTAJILHUM Jiperdom?

9. Kopucts Big po60TH 3 MOJIEIITIO (IO CTANIO OLIBII 3pO3YMITUM 3aBIISKH POOOTI 3 MOJIETLIIO):

Jsakyemo Ta 0a:xkaemMo ycmixis!
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2. Amnaui3 mojedi «Ingorpagika 3 manu cBiTy»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozemni: «Iudorpadika 3 manu cBiTY»

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
Oopa3Ha (rpadiuna) moaeab
MaremaTn4Ha Moje/lb
Bep06aabna (cj10BecHa) MoieIb
ImiTaniiina moaeian
CumBoJiyHa (3BHAKOBA) MO/Ieb

3. O06’exT MoieTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUN OMKC):

5. MeTta MmoeOBaHHA

6. CyTTeBi BIacTUBOCTI MOieNi (aTpuOyTH), IO BiMOBIAAI0Th BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJiesi (HECYTTEBI AJisi KOHKPETHOI MOJIE):

8. BukopucroByroun 30BHIlIHI Kkepena iH(opmallii, MmepeTBOpITh KOHTYpHY KapTy CBITY Ha
iHpoprpadiuHy Mojenb, M0 TMOKa3ye IMOXOMKEHHS KYJIbTYPHHX PpOCIMH Ta IXHE CydacHe
BUPOIIYBaHHS.

9. Kopuctb Big pob60TH 3 MOAEILIIO (IO CTA0 OLIBIT 3pO3yMUIUM 3aBJSKH POOOTI 3 MOJIEIUTIO):

JsaKkyemo Ta 0a:xkaemMo ycmixis!
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3. AmnaJji3 Mmojesti «Pyx KOHTHHEHTIB i anejibCHHN»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. Ha3Ba mozeni: «Pyx KOHTUHEHTIB 1 alleTbCHHI

2. Tunm moneni (006epiTh 0uH a00 KiIbKa BapiaHTIB):
006’emHa (peajbHa) MOJIEIb
O6pa3na (rpadiuna) moaesab
MaremaTn4Ha Moje/lb
Bep6aabHa (c10BecHa) MOeTb
ImiTaniiina moaeian
CumBoJiyHa (3BHAKOBA) MO/Ieb

3. O0’exT MOACITIOBaHHS (OpUTiHAN):

4. BracHo Mojienb (CTUCTUI OTHC):

5. MeTa MoeIIOBaHHA:

6. CyTTeBi BIaCTHBOCTI Mozieni (aTpuOyTH), 0 BiANOBIIAIOTH BIACTUBOCTSIM OPUTIHATY:

7. BnactuBocTi (aTpu0yTH) OpUriHaiy, BiICYTHI B MOAETI (HECYTTEBI UII KOHKPETHOI MOJIei):

8. Po3pixre mKipKy ameinbCHHA TaK, 100 BHOKPEMHUTH OCHBOHI MATEPHKOBI IUITUTH 3
HaMaJbOBaHUMH 0OpHcaMu KOHTHHEHTIB. CrpoOyiiTe, KOPHCTYIOUUChH TMOJITUYHOK KapTOIO
CY4acHOTO CBITY, IOKJIa/ICHOIO0 Ha MaBHii nmpamarepuk [lanres (nmuB. 3a QR-TIOKIMKaHHAM 10 TEMH),
BIZITBOPUTHU B 3BOPOTHROMY HAPAMKY pyX KOHTUHEHTIB.

9. Kopucts Bijg pob60TH 3 MOACILTIO (IO CTAJI0 ORI 3pO3yMUIMM 3aBJISIKH POOOTI 3 MOJACILIIO):

Jsakyemo Ta 0axkaemMo ycmixis!
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4. Amnaui3z moaeJi «Mo030K K 0CTPiB»
Hara: «_ » 20 p.
I'pyna y ckmani:

1. HasBa mozeii: «Mo30K sk 0cTiB»®
2. Tun wmopneni (oOepiTh oaMH abo0 KiJTbKa
BapiaHTIB):

00’eMmHa (peanbHa) MojeNb

Oopasna (rpadiuna) moaeab

MaTteMaTHYHA MOJIEJIH

Bep6anbha (cjioBecHa) MoJe/b

Imiraniiina moxennb

CumBoJiuHa (3HAKOBA) MO/IEb

3. O06’exT MoieTIOBaHHS (OpPHUTiHAN):

4. BnacHo Mofienb (CTUCTUI OMHC):

5. MeTta MmoenOBaHHA:

6. CyTTeBi BIacTUBOCTI MOieNi (aTpuOyTH), IO BiAMOBIAAIOTh BIACTUBOCTSM OPUTIHATY:

7. BnactuBocTi (aTpubyTH) opurinaty, BiICyTHI B MOJieli (HECYTTEBI AJisi KOHKPETHOI MOJIET):

8. i Bizyamizanii IKUX JaHUX MIIXOIUTh TAaKUi CrIOCiO YHAOUEHHS , a JUIsl AKHX — He Tyxe?
Ski € cydacHi crmocOOM YHAOUHEHHS JaHUX MPO CTPYKTYPY Ta CUCTEMU 3B A3KIB (KOHEKTOM) MO3KY?

9. Kopucts Bi po6oTH 3 MoJIeTtO (110 CTaNo OLIBII 3pO3yMLUTUM 3aBISKH POOOTI 3 MOJEIIIO):

Jsikyemo Ta 6axxaemMo ycmixi!

& Mosox stk ocTpis — caiiT aBropis http://www.unitseven.co.nz/
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HABYAJIBHE BUTAHHSA

Ko3inenko Ouiexkcanap I'puroposuyu

MoaeaoBanuda B 0ioJiorii. 10-11 kiacn
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