MepauyHa 6ionorif: NoCiOHUK 3
NPaKTUYHUX 3aHATDb

KYITNTW

[MepernaHyTn Ta KynuTn KHUry Ha medlit.com.ua


https://medlit.com.ua/product/medichna-biologiya-posibnik-z-praktichnikh-zanyat/?utm_source=pdf&utm_medium=referral&utm_campaign=pdf&utm_content=%D0%9C%D0%B5%D0%B4%D0%B8%D1%87%D0%BD%D0%B0+%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F%3A+%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA+%D0%B7+%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D1%85+%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D1%8C
https://medlit.com.ua/product/medichna-biologiya-posibnik-z-praktichnikh-zanyat/?utm_source=pdf&utm_medium=referral&utm_campaign=pdf&utm_content=%D0%9C%D0%B5%D0%B4%D0%B8%D1%87%D0%BD%D0%B0+%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F%3A+%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA+%D0%B7+%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D1%85+%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D1%8C
https://medlit.com.ua/product/medichna-biologiya-posibnik-z-praktichnikh-zanyat/?utm_source=pdf&utm_medium=referral&utm_campaign=pdf&utm_content=%D0%9C%D0%B5%D0%B4%D0%B8%D1%87%D0%BD%D0%B0+%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F%3A+%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA+%D0%B7+%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D1%85+%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D1%8C
https://medlit.com.ua/product/medichna-biologiya-posibnik-z-praktichnikh-zanyat/?utm_source=pdf&utm_medium=referral&utm_campaign=pdf&utm_content=%D0%9C%D0%B5%D0%B4%D0%B8%D1%87%D0%BD%D0%B0+%D0%B1%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F%3A+%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA+%D0%B7+%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D1%85+%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D1%8C

B Mpo kuury

MocibHUK 3 Meaun4HoI 6ionorii NiAroToBNEHO 3rigHO 3 HaBYaIbHOK NMPOrpPamMoro ans
CTYLEHTIB BULLUX MeANYHNX HaBYanbHMUX 3aknagis IV piBHa akpeguTauii. Y Hbomy
noAaHo NpakTU4YHi poboTU 3a TeMaMm Kypcy «MeguyHa bionoris». HaBegeHo
HayKOBO-MeToANYHE OBr'pYHTYBaHHA KOXXHOI TeMU. CUTYaLiNHI 3aaadi, KOHTPOSbHI
TECTWU, 3aNUTaHHSA, BNpaBun, a TaKoX iNtoCcTpaLii gonomararoTb 3aCBOITU Ta
3aKpiNUTKU HABYTi 3HaHHA. [INA CTYAEHTIB BULLMX MeOUYHUX HaBYaNbHUX 3aKnagis
IV piBHA akpeauTauii



Memimuna
blO101'IA

llocionu
3 NPAKMUUYHUX
3AHAMb

3a pemakiieio
akagemika HAH Ykpainamn,
npodgecopa O.B. Pomanenka

JIpyze sudanus

PexomMenmoBaHo

MiHlcTepcTBOM OCBITH 1 HAYKH Y KpaiHHU
AK HaBYAJILHHHA HOCIOHUK [JIS CTY/IeHT1B
BHIIAX MeIHUYHHX HaBUYAJbHHUX 3aKJIa/1B
IV piBHg akpenuTaIni

Kkuis
BCB «Memmnimnnas
2020



VIK 61; 57
BBK 5273
M42

Pexomvendosaro Minicmepemeom oceimu i Hayku Vipainu
AK Hae4aibHUll NOCIOHUK 018 cmyOeHmie euillix Meou X
Haevaibhux saxkaadie IV piena axpedumauii
(auem Ne 1/11-12850 eid 12.08.2014)

ABTOpH:
0.B. Pomanenxo, M I. Kpasuyx, B.M. [pinkesuu, O.B. Kocmuabos

Penensenrn:
3.4. Bopobeus — a-p bioa. Hayx, npod.; B.L [apeys — n-p Men. HayK,
npod.; P.II [ickyw — n-p bioa. Hayk, npod.

Menuuna OGiosoria: [lociOHMK 3 DpPaKTHYHHX 3aHATE /
M42 O.B. Pomanenko, M.I'. Kpapuyk, B.M. ['piakesuu, O.B. Koc-
TAROB ; 3a pea. O.B. Pomanenka. — 2-¢ Bua. — K. : BCB «Menau-
muHa», 2020. — 472 c.
ISBN 978-617-505-789-6

[lociommmk 3 mMeamygHOl OioJOril MIArOTOBACHO 3rIAHO 3 HABIAIBHON
OpPOrpaMoo 41 CTYASHTIB BHIIIHX MEAMIHNX HaBdaapHHAX 3aKk1aais [V pis-
HA akpenwramil. ¥ HBOMY NOAAHO MPAKTHYHI pPoDOTH 30 TEMaMH Kypcy
«Menmgnra Oionoris». HasencHo HayKoBO-MeTOOMYHE ODIPYHTYBAHHA
KoxkHol TeMu. CHTyatnitHl 3043491, KOHTPOJIBHI TECTH, 3Q0MTAHHA, BIPABH,
a4 TAKOX LIIOCTPATILl AOMNOMAraioTh 3ACBOITH TA 3AKPLONTH HAOYTI 3HAHHA.

Nnsa cTyneHTIB BHINMHMX MeAWYHHX HaBdaabHHUX 3axiaanis IV piemaa
AKpe ANTATIIIL

VIK 61; 57
BBK 5273

© O.B. Pomarerxo, M.I. Kpasuyk, B.M. [pirxesy,
O.B. Koctuaror, 2015, 2020
ISBN 978-617-505-789-6 © BCB «Meammna», odopmacuusa, 2020

NMMaToaniarn a5 AL IALIE & D s L LFIARA sl al=R=Ta r
midtepidnn IdXMlUeHd NN dBTOPCBEKHUM MNMPpaBOM



TICBTENIEBEL v cusmmmnussmimsnnseninsno i s s s o S e avaiass
PO31111
blonoria KnNiTuHU
Tema 1. MiKpocKoniuHi MeTOAH O10JOTIYHMX JOCIUTKEHD

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

3MICT

(O.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkeeuu)..........

KiitiHa — OCHOBHA CTPYKTYPHO-(PYHKIIIOHAIBHA
OIMHHIIA KUBOIO

(O.B. Pomanenrxo, M.I. Kpasuyx, B.M. Ipinkeeuu)..........

MoaeKyaapHI KOMIOHEHTH KIITHHH.
Poap HyKI€IHOBHX KHCI0T Yy 30epeKeHHI
i1 mepelaBaHHI cIIaIKOBOL iH(opMaIrii

(O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkesuy)..........

biocuuTes 6uUIKA, MO0 eTany Ta 3HAYCHHI.
[emeTrurmit xKon

(0.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkesuu)..........

MoJaeKyaapHI OCHOBH PETV/IAIIl eKCIpecii TeHIB

(O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkesuy)..........

Kl nuxn. Mitos

(O.B. Pomanenrxo, M.I. Kpasuyx, B.M. [pinkesuu)..........

KonTponrHi nuTadHa 1o po3aity 1

Tema 7.

Tema 8.

(0.B. Pomanenxo, M.I. Kpaeuyk, B.M. Ipinkesuy).........

PO3/IN 2
BIONOTIA IHAUBIAYAJIBHOTO PO3BUTKY

Crateri kniTnEN. Metioz. [ ameToreHes

(O0.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkesuu)..........

OwnroreHes opraHiaMis. 3amnigHeHHA. [pobieHHs

(O.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkeeuu)..........

......... 37



3micT

Tema 9.

I'acTpynsamisa. I'icToreHes Ta opraHoreHe3.

Ilepionn po3BuTKy mioga. IlocTHaTaapHMIL

MEPIoT OHTOTEHE3Y

(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkeeuy).................

KouTpoasHi nUTaHHSI 10 po3ai1y 2

Tema 10.

Tema 11.

Tema 12.

Tema 13.

Tema 14.

Tema 15.

Tema 16.

Tema 17.

Tema 18.

(0O.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkesuu)................

PO3/IIN 3
OCHOBU FrEHETUKU JIIOAVHU

3aKOHOMIPHOCTI YCIIaOIKYBaHHS I€HIB,
1110 3YMOBIIOIOTE IIPOSB O3HAK
(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkeeut).................

I'enorHn 9K crcTeMa B3a€EMOIIOUMX T€HIB OpraHi3My
(0.B. Pomanenko, M.I. Kpasuyk, B.M. Ipinkesuy).................

XpoMOCOMHA TeOpid CIaJKOBOCTI.
IloBHe i HENIOBHE 3UeILICHH I'eHIB.

YcenagkyBaHHS, 34eILICHE 31 CTaTTIO
(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkeeut).................

MinmmBicTs opraHismMiB. [IpHuuHi Ta MexaHI3MH
BHHUKHCHHS CIIAAKOBHX XBOPOO
(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkesuu).................

HepMaTtoriigika AK MeTOd Ire HETHKH JIIOIMHIL.
bAM3HIOKOBHIT METOL
(0.B. Pomanenxo, M.I. Kpaeuyx, B.M. Ipinkesun).................

['enecanoriunmii aHami3
(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkesuu).................

[uToreneTrunmii MeTon. Bu3HaueHHA KapioTHIy
(O.B. Pomanenxo, M.I. Kpasuyk, B.M. Ipinkeeut).................

Buznauenna X-xXxpoMaTHHY B COMAaTHYHHX KIITHHAX.
3acTocyBaHHSA METO/IB T€HETHKH B MEIHKO-

TEHETUYHOMY KOHCYJILTYBAHHI

(0.B. Pomanenxo, M.I. Kpaeuyx, B.M. Ipinkesun).................

I'emeTnka nonyisamii. 3acTocyBaHHA IIOIYJ/ISIIIHO-
CTATUCTUYHOIO METOAY I/ T€HEeTHYHOI

XapaKTe pUCTUKH JIFOICTBA

(O.B. Pomanenxo, M.I. Kpasuyx, B.M. Ipinkesu,

.0 KOPREEEARIIY o oo v e S Y R S e B s



3micT

KoHTponasHI NUTAaHHSA J0 po3aiuty 3
(O.B. Pomanenxo, M.I. Kpasuyk, B.M. Ipinkeeuy)................ 256

PO3/I/4
EKOJIOTISl TA MEQUYHA MAPA3UTONONIA

Tema 19. Oprani3M i cepenosuiie. JliognHa Tta 6iocdepa
(O.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkesuu,

08 Roemitnon) i i i 239
Tema 20. I1apasuruuni HarnpocTini. Capkonosi. Ingy3opil

(0O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkesuy)................. 274
Tema 21. Ilapazuruuni HafinpocTin. /JDRryrukoei. CriopoBHKH

(O.B. Pomanenko, M.I. Kpasuyk, B.M. [pinkeesuu)................. 291
Tema 22. [1apasuruuHi 110cKl 4yepBH., CHCYHH

(O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkeeuu)................ 314
Tema 23. IlapasuTruHi w1ockKi yepBH. CTHLOKKOBIL

(O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkesuy)................. 337
Tema 24. [1apa3suTUuHi KpyIjl YepBH

(O.B. Pomanenko, M.I. Kpaeuyvk, B.M. [pinkeeun)................. 360
Tema 25. OBOre/IEMIHTOCKOIIIS

(O.B. Pomanenxo, M.I. Kpasuyx, B.M. [pinkesuy)................. 382

Tema 26. UYnenucroHori. PakononibHi SK NpoMiKHI Xa3dlHKU
reJpMiHTiB. Kiinmi — 30yIHHUKH Ta IIepeHOCHMKI
30yIHHKIB XBOpPOD
(O.B. Pomanenko, M.I. Kpaeuyk, B.M. [pinkeeuu)................. 397

Tema 27. IlapasuTHuHI 4IeHMCTOHOIL. JIBOKpIII — 30yIHMKH
Ta NEPEHOCHUKH 30YIHUKIB XBOpOOD

(O.B. Pomanenko, M.I. Kpasuyk, B.M. [pinkeeuu)................. 413
Tema 28. [1apa3uTHUHI Y€ HMCTOHOTL: BOIIL, 0J0XM, KIOMNH.

Tapranu

(O.B. Pomanenko, M.I. Kpasuyx, B.M. [pinkeeun)................. 431
Tema 29. PisHOMAaHITHICTL Ta MEIHMYHE 3HAYEHHSA OTPYHHHX

OpraHi3zMiB

(O.B. Pomanenxo, M. I. Kpasuyx, B.M. [pinkesuy)................. 448
KoHTponrHi NUTaHHA 10 po3niuiy 4

(0.B. Pomanenxo, M.I. Kpaeuyk, B.M. Ipinkesu)................ 464
TIR TP ENE <im0 R S R O S S 470



NEPEOMOBA

MenmaHa OloJiorisd € CKIaJ0BOK OlOJOIIYMHOL HAYVKH 1 K (hyVH-
JaMEHTAIBHA NPHPOJHITIO-HAVKOBA AMCIIMILIIHA OXOILIIOE IITHPO-
Ke KO/10 [HTAHb, IO CTOCYIOTBCA DaraTOMaHITHHUX ACHEKTIB KHUT-
TEALJIBHOCTL JIIOJAWHM Ta 1l 3B ﬂaKy 3 IPHUPOAHIM HABKOJIHIITHIM
cepenoBuiieM. BoHI BHCBIT/IEHI B HaBYAJIbHIN KHu31 «MenmdaHa
bloJioria: IloclOHMK 3 NpakKTHYHHEX 3aHATH», PO3PAXOBAHII HA CTY-
JEHTIB BHIIMX MeIWYHHX HaBYMIbHHUX 3axiaais IV piBHA akpenm-
tamil. IlocioHuk MicTuTe 9oTHpHU po3nuiu: biotoeia kaimunu; bioao-
eisl indueidyanvnoeo pozeumky; Ocroeu eenemuru arodunu;, Exonoeis
ma meduuna napasumonoceis. KokeH 13 HUX BK/IIOYAE KUIBKAQ TEM.
Yceworo 1x 29. BoHu cTpyKTypoBaHI HACTYIHWM YHMHOM: HAaYKOBO-
METOJUYHE DGI‘p\'HTyB’IHHH TEMH;, BU3HAYEHHA METH 11 BUBYEHHS Ta
nepeik 3HAHB 1 BMIHB, AKHMH [NIOBMHEH OBOJIOAITH CTVIAEHT, OIIHC
ﬂp'lKI‘H‘-IHDl poﬁom AKY HeoOXIIHO BUKOHATH I 9ac 3aHATTH,
Lmoc:TpDBaHm HEOOXITHMMHI MAJIIOHKAMH Ta CXEMaMH, cm‘yaujmﬂ
3aJa49l 32 TEMOIO 3aHATTA [/ PO3B’sA3aHH:A, 3aIHTAHHA 1 TECTOBI
3aBIAHHA, KOH'I‘pDJlBHl TECTH cntzy'lujmmm XapaKTepy.

I1pu niarorosIl 1€l HABYAABHOL KHITH ABTOPH — ﬂpﬂ]_T,I_BH]IKH
Kacdeapu Gionorii HamoHanapHOro MeamIHOro VHIBEPCHTETY IMEHI
0.0. boroMo/bll — cnMpaJIHcsa HA JOCBLI BHKOPHCTAHHS CTBOpE-
HHX 32 IXHBOI yuacTi 1 BaaHux ApyveoM y 2005—2008 pp. noclOHIKIB
3 NPAKTHYHHX 3aHATH 3 010J10rIl Ta 3 MeIUIHOL 010/10rIl.

YV po3pobieHHI Ta cHCTeMATH3alIlll MaTepiajiB J0 BCIX poa,zuﬂus
nocioamnka opaam yaacts O.B. Pomanenko, M.I. Kpasuayk, B.M. [ piH-
KeBU4, a Mateplayus Ao TeM 18 ta 19 — takox O.B. Koctuiros.

ABTOpH OVYAYTH BAAYHI 32 IIPOMNO3MINL, [NO0aKaHHA, KPUTHYIHI
3ayBAKEHHS, CIIPSAMOBAHI HA BAOCKOHAJIEHHS I10CIOHIKA.

Axademix HAH Yxpainu,

aaypeam [fepywcasHoi npemii Vkpainu
8 2aay3l HayKu [ mexHiKu,
3acayycenut eyumensd Vipainu,
dokmop 6ioa02iMHUX HaVK, npogecop
O.B. Pomanenxo



Tema 3

MonekynapHi KOMNOHEHTH KNITUHM.
Ponb HyKneiHOBUX KUCNOT y 36epelXeHHi
M NnepepaBaHHi cnagkoBoi iHpopmauii

YV dopMyBaHHI KOXHOI KIITHHH, 3a0e3ledeHHI peaJii3allii
HEIO [OpUTAaMaHHUX 11 (yHKI Oepe yd4acTh BeJMKA KLUIBKICTE
PI3HOMAHITHHUX 3a CBO€I OVIOBOIO MOJIEKVJ, 30KpeMa OUIKIB,
BYIJICBO/IB, JHIIAIB, HYKJICIHOBHX KHC/IOT. Cepel MOJEKYISIPHHX
KOMIIOHEHTIB KJIITHHH, SK1 3a0e3I1e49VIOTh 11 (PYHKIIIOHYBAaHHS, BAXK-
JIMBa poJIb V 30epeKeHHI M IepelaBaHHI I'eHEeTHYHOL 1H(OpMAaIll
HAJICKUTh HVKJICIHOBHM KHciaoTaM. [lopyiieHHsSI B CTPVKTIVpl HY-
KJIeIHOBHX KHCJOT MOXVIb IIPHU3BECTH [0 IATOJOIIYHMX 3MIH V
KJIITHHI.

HasuanbHa meTta

3namu

1. MonekyisapHY OpraHi3alio KITHHHUX CTPYKIYP.

2. 3HauyeHHsI HaHBasKJIMBIIIMX XIMIYHHMX KOMIIOHEHTIB KIITHHU
B 3[1MCHEHHI IIpoleciB 11 KUTTEAISUIBHOCTI.

3. Poar JIHK Ta PHK vy 30epira"Hi i nepegaBaHHI CIIAIKOBOI
1HOpMALIil.

4. Cyte pemikariii 1 penaparii JIHK; depmenTn, mio 3abdesmne-
YVIOTB 11l IPOIIECH.

Ymimu

1. Po3pi3HATH Ha MiKpoIpernaparax HeIOCTIiIHI KOMIIOHEHTH
LIUTOILIa3MH — JKHMPOBI BKIIOYEHHS 1 BKIKOYEHHS IIIKOIeHY.

2. BHSBISITH Ha MIKpoIIpelapaTax XpoMOCOMHM, 3abapBiieHl pe-
AKTHBOM, III0 MAa€ CIIOPIIHEHICTH 13 OLIKAMI.

3. IlosicHIOBaTH 3HA4YE€HHSI HVKIEIHOBHX KHMCJIOT, OUIKIB Ta
IHIIMX XIMIMHUX KOMIIOHEHTIB KJIITHMHH B 3AIHMCHEHHI O10JI0IrTYHHX
IPOILIECIB.

4. AHa/II3yBaTH MeXaHI3MHM peIuliKall ta penapaiil JJHK.

37
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Pozpin 1

Xin po6oTtun

1. Po3nisgapTe IIpH cepeaHboMy (okKyiasap X10, o0’exktuB %X40)
30UIBIIIEHHI CBITJIOBOIO MiIKpPOCKOIIA IIOCTIMHWI MiKpoIlpernapar K1 -
POBHX BKJIKOUEHB V KJIITHHAX NeYIHKHM aKCcoa0Tasd (Mal. 12). 3HalmiTe
y IOJi 30pYy MIKpPOCKOIA IPYIlY KIITHH [e4YiHKH (renaTolHTiB).
3BepHITE VBary Ha XapakKTepHV IS HHMX IOJIrOHAIBHY dopMmy. Y
IIUTOILIA3MI TIeraTolMTa go0pe BHIHO 4YepBOHe SApPO Ta KHPOBL
BKJIKOUEHHS V BHUIJIII1I YOPHHX Kpalejb pi3HOro po3Mmipy (3abapB-
JIEHO YOTUPHOKCHUIOM ocMiro). Hamamoire B nipoTokoi 1—2 rema-
TOLIMTH, 1110 MICTATH KHUPOBi BKIOYEHHS, 1 [I03HAYTe HA MAJIIOHKY:
a) IIMTOILIa3My; 0) KHMpOBl BKIIOYEHHS.

2. PosmigHbTe IIpu cepedHboMY (OKyisap *X10, ob’ektmB *%40)
30UIBIIIEHHI CBITVIOBOTO MIKPOCKOIIA IIOCTIMHMII MIKpoIlpenapar
BKJIKOYEHB [JIIKOI'€HY B KJIITHHAX ITe91HKK aM(pi0il (MaJ1. 13). 3HaimiTe
Y IIOJI 30pYy MIKPOCKOIIA I'PYIIY KJIITHH IIeYIHKH (IelaToLMTIB), 110
MaroTh IIOJITOHAJIBHY (popMYy, 3 (P1OJETOBHUMH SIIPAMH B IIMTOILIA3MI
(3a0apB/ieHO reMAaTOKCWIIHOM). Y IIMTOIUIa3MI 3HAWAITL IPYIOYKHA
sICKPaBO-94epPBOHOI0 KOJIBOPY pi3HOL (POpMH Ta po3MipiB. [le BKIIIO-
YyeHHs [JIIKoreHy (3abapBieHo KapMiHoM 3a MeTonoM becta). Ha-

Man. 12. KniTUHW NeviHKK akconoTna, Wo MICTATb XNpoBi BKNoYeHHA (1)

38
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Bionoria KnitTnHn

Man. 13. KnitHu neviHki amdibii, Wo mMicTATL BKNIOUEHHA MMiKOreHy:
1 — agpo; 2 — ynTonnasma; 3 — BKOYEHHA riKoreny

MaJIIONTe B IPOTOKOAL 1—2 remaTollTH, IO MICTITH BKIIOYEH-
Hf DIikoreHy. Ha MamoHKy mosHayrte: a) sapo; 0) IUTOILIA3MY;
B) BKJIIOYEHH! IVIIKOIeHY.

3. BUBYITh V CBITJIOBOMY MIKPOCKOIIl IIPH CEpeIHBOMY (OKY-
mwap X10, ob’ekruB X40) 30UIBIIEHH] NOCTIMHWNA MIKpOIIperapar
«MITO3 V KJIITHHAX KOPIHI MOvyiIl». Mikpornpenapar 3abapBlieHHUH
remMarokcwiiHoM ['efineHraiiHa. 3HaWOITE V IIOJ1 30py MIKPOCKOIIA
KJIITHHY, B SIKIH XPOMOCOMHM MICTATECS B €KBATOPIaJAbHIN ILIOIIIHL
(man. 14). 3BepHITE yBary Ha Te, III0 XPOMOCOMH TEMHO-CHUHBO-
ro xoabopy. HamaiiTe B IIPOTOKOJIL OOHY KIITHHY, 110 MICTHUTH
xpoMocoMH. IlosIcCHITH, 3aBOSIKHM SKHMM OCOOJHMBOCTAM XIMITYHOIO
CKJIAZy XpOMOCOM IX MOXHA BUSIBUTH Ha MIKpoIlperiaparax IIij Jac
IOCJIIKEHHS B CBITJIOBOMY MIKPOCKOII.

4. Posristaere (pparmedT MoJekyau JTHK (man. 15). Hamamoit-
Te HOoro B IPOTOKOJI. BigmiykaiTe T1i KOMILUIEeMeHTApHI IMapH a30-
TUCTHUX OCHOB, III0 MAalOTh BUIMNOBIIHO IO ABa ¥ IO TPHM BOMHEBI
3B’s13KH. [1o3HauTe 1X Ha MaJIIOHKY.
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Man. 14. Metada3zHi xpomocomu (1) B poCIUHHIN KNITUHI

5. CxapakTepu3yiTe HYKIEIHOBI KuciaoTH, 3okpema J/JIHK Ta
pi3Hi Buay PHK, 3a TakiMM 03HaKaMM: a) KUIBKICTH ITOJIMEPHHX
JlaHIroriB (1 yu 2); 0) cKiIal HYKJISOTHIY; B) THIIH a30THCTHX OCHOB,
110 BXOIATH [0 CKIaAy HYKICOTHUIIB; I) JOKali3allifdl B KIITHHI;

—

= =] -

— 3anwLloK a30TUCTOl OCHOBK

] — 3anuwok ae3okeupnBoan

@ — 3anuwok dpochopHOI KNCNoTH

Man. 15. CxemaTWUYHWIA ManiOHOK
dparmenta monekynu AHK
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I1) 3HAYEeHHs IS KIIITHHH.
6. Ha Mai. 16 300pakeHo
dparmeHT mozekyiau JHK min
yac perutikamil. Hamamoiire #o-
ro B IIPOTOKOJI. 3a3Hadre 3 -,
S'-KIHIII MaTpHYHHX 1 JOYIpHIX
ganmiorie JIHK, Begyawmil 1 Bia-
CTAIOYMI JIAHITIOTH.

7. lingaka JIHK Mae T1a-
KHH HYKJICOTHIHHN CKJIad. OJHUH
gmaHmorAITI—ITIA—TTA—AIT,
a KOMILUIEMeHTapHHII HOMYy —
THOI—III'T—AAT—TIIA. Hamm-
IIiTh HYKJIEOTHIHHI cKiad 000X
ngaHioriB godipHbol JHK, sxka
VTBOPHJIACS BHACILIOK peIlIiKarlil
1€l JUTTHKH.

MaTepian 3saxuMleHnii aBTOPCLKUM NpaBoMm
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8. B omHomy 3 jaH-
mroriB  (pparmenra J1HK
HYKJIEOTHIHI  3a/IMIIKH
pO3MillleHl B TAKOMY II0-
panxky: 5° ITH—TITIT—
IHAA—ITA—TITI 3°.

Bu3Haute mociimgoB-
HICTh HYKJICOTHIHUX 3a-
JIMIIIKIB 'V KOMILIEeMEH-
TapHOMYy JaHiory JIHK.
ITokaxiTe CTPLIKOI Ha-

IIpAMOK CHHTE3Y HOBHX
narmroris JIHK mig 4gac
11 peIlTiKariil. Man. 16. Cxema pennikauii monekynu JHK

S

o

oo -]

12,

13.
14.
I5.
16.

3anuTaHHA | TecToBi 3aBAAHHA

. #IK1 opraHidH1 pe4OBHHH BXOITH 10 CKJIAAV KIITHHHI?
. #IK1 HeopraHiyHi pedOBHHH BXOISTH 10 CKIAIy KIITHHHA?

YoMy Jinigy HajaexXaTbh 10 HeOoOXITHMX XIMIYHMX KOMIIOHEHTIB
KJITHHHA?

Y yoMmy nodrae cITpyKIypHa (PYVHKIIS JIINAIB V KITHHI?

Jlxe 3HaYeHHS MalOTh BYIJIEBOAM UIS1 (PYHKIIOHYBAHHS KJ/ITH-
Hu?

Axi @QvHKIII BUKOHVIOTh OUIKM B K/IITHHAX 0araTOK/IITHHHHX
opraHi3min?

. #JIXa poJib TICTOHOBHX i HETICTOHOBHUX OUIKIB V K/IITHHI?
. UM BH3HAYAIOTHCS BJIACTHBOCTI ricTOHOBHUX OLIKIB? AKi icHY-

IOTH KJIACH TICTOHIB?

. fIxa poap MeMOpaHHMX OUIKIB V KUTTEIISUIBHOCTI KJITHHU?
10.
1.

AKi iICHYIOTE piBHI OpraHizallii OUIKOBHX MOJIEKYJI?

K1 iCHYIOTH pHCH IIONIOHOCTI Ta BUIMIHHOCTL B OVIOBI aMiHO-
KHCJIOT, 110 BXOIATH J0 CKJIany OUIKIB?

Axi THIM XIMIYHHEX 3B $43KiB 3a0e3Me4yioTh cTabillizallio 0UIKo-
BHX MOJIEKYJI Ha Pi3HUX piBHSX CTPYKIYPHOIL OpraHizarrii?

Mo Take koHpOpMAaLIA OLIKOBOI MOJEKYIH?

[MTo Take meHaTypailisl, peHaTyparlisd 1 JecTpyKIIs OUIKiB?
SAxui XiMIYHHI CKJIal XpOMAaTHUHY?

K1 oco0/JMBOCTI CTPYKTYPHOL OpraHizaliil XpoMOCOM eVKaplo-
THYHOIL KJITHHH?
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17

18.
19.

20.
21;
22.
23,
24.
25.
26.

27,
28.

25,

30.

31.

32.

42

Jo criany SKIX KITHHHHX CTPVKIVP BXOOSITh HYKJIEIHOBI KHC-
jJotH? AKi QyHKII HYKJIEIHOBHX KHUCIOT?

[MTo € moroMepoMm JIHK? Axait ckiang moHomepy JTHK?

Jxi iCHYIOTH pIBHI OpraHizailil MoJjeKVy/ HVYKJIeIHOBHX KIC-
J10T?

YumM BiOpi3HAETBCA cTpyKTypa HyKiIeotunis PHK Bin JITHK?
Axi ocobmBocTi OyaoBu Monekyian JJHK?

Axi ocobmBocti OynoBH Moaekyia PHK?

Axi nepeparu Mae JIHK sx Hoci# criagkoBol iH(popMallii B KJIi-
THHI nopiBHsHO 3 PHK?

Axi nmocinoBHi etanu perutikairii Moaekyan JIHK B kiiTuHi?
Axa ponb depMeHTIB V perutikarii JHK?

[MTo Take penapamiga JHK? fIki ocHOBHI IIOC/ILIOBHI eTallu
penaparrii JTHK?

Axa poas epmenTiB v penaparil JJHK?

J10 opraHOreHHHX €JIeMEHTIB HaJleXKaTh:

a) Fe, Ca;

0) Ni, Zn;

B) H. C;

r) Zn, Co.

J1o MiKpoe/ieMeHTIB HaJleXKaTh:

a) Fe, Ca;

0) O, N;

B) Zn, Co;

r) Cl, Mg.

Jo ckiany pubocoM BXOISTH:

a) pPHK;

0) OL10K;

B) 1€30KCHpH003a;

r) AT®;

n) iPHK.

V1BOopenn: Bcix BUAIB PHK v KiIiTHHI 3M1HCHIOETHCS:

a) B sIpi;

0) Ha pubocomax;

B) Ha MeMOpaHax €HIOILIa3MAaTHYHOIO PETHUKYJIVMY,

I') V IIEPOKCHCOMAaX.

o ckiany siiepiisi BXOOSTh:

a) Tuibku PHK;

0) JIHK i PHK;

B) Ou1ok, PHK;



Bionoria KniTuHn

33.

34.

35.

36.

37.

38.

39.

r) ourok, JHK, PHK.

JHK-doTtosiraza 3adesnedye perapariio:

a) HeeKCIIH31IHY;

0) peILlIKATUBHY

B) peKOMOIHATHBHY;

I') IOCTpeIUIIKATUBHY.

Bxkaxite depmeHT, gxkuii mig yac peruiikaiiii JIHK Gepe vgacTte
V PO3KpYUYYBaHHI IOJIHYKJIEOTUIHHX JaHITIOIB:

a) eHJOHYKJIeas3a,

0) PHK-noniMepa3za;

B) JHK-TomoizoMepa3sa;

I') ImparMasa.

Hazsire etan perutikamii JHK, ma gac skoro o0’eIHYIOTBCSA
¢dparmeHTH OKa3aki:

a) eJIOHIaLlsd;

0) I03piBaHHS;

B) IHIILATIS;

I') TepMIHALIi.

DepMeHT, gKuii 3a0e3neuye pervtikamio JHK, HasuBaeTses:
a) JHK-3anexna JJHK-no/imMepasa;

0) JHK-3anexxna PHK -nonimepa3sa;

B) amiHoamwi-TPHK-cunTeTasa;

r) PHK zanexua JIHK-nosimMmepa3a.

Cunre3 JJHK vy TBapuHHIN KIITHHI BilOYBa€THC:

a) TUIBKH B SIOpI;

0) B sOpl 1 MITOXOHOPISIX;

B) B sIpi 1 KomIuiekcl I'oabmxki;

I) B Sapl, MITOXOHIPISX 1 IUIACTHUOAX.

Bxaxite etan perunikairii JIHK, y skomy 0epe yyacts (pepMeHT
rejikasa:

a) po3’eqHaHH4 jaaHoriB JIHK;

0) «3mmBaHHI» (PparMeHTiB OKa3axKi;

B) vrBopeHHs1 PHK -mpaitMepis;

r) sugajeHHss PHK-npaitmepis.

JHK v poc/MHHIN KJIITHHI MICTUTBCS B:

a) JI3ocoMax;

0) sapi;

B) MITOXOHIIPILSIX;

I') IUIACTHIAX;

11) eHJ0IUIa3MaTHIHOMY PeTHKYJ/IYMI.
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40.

41.

42.

43.

44.

45.

IlepeBaroo monexkyinu JHK sk Hocisg reHeTHYHOL IH(opMallil

Han PHK e te, mo JJHK 3matHa go:

a) peraparii;

0) peIrUnKarii;

B) TpaHCKPHIILILL;

I') TpaHCJISALIL.

XpoMaTHH — 1Ie KOMILIEKC:

a) PHK 3 0ikoM;

0) ByrjieBOaY 3 OLIKOM;

B) JHK 3 O6uiKoM;

r) /IHK 3 PHK.

B opranizanii mosexyan JJHK MoXHa BUIUIHUTH:

a) MEePBUHHY CTPYKTYDY;

0) BTOPHHHY CTPYKTYPY;

B) TPETUHHY CTPYKTYDY;

I') YeTBEePTHHHY CTPYKTYPY.

BroprHHa crpyvkrypa monekyian JIHK mae taki ocoO/aMBOCTI:

a) CKJIAJA€EThCA 3 OJHOIO INOJIHYK/IeOTHIHOIO JIAHIIOrA;

0) ckiagaeTbesd 3 OBOX aHTHIIApaJe/JIbHHUX ITOJIHYKIeOTHIHHX
JIAHIIIOT1B;

B) CTAOLII3YETHCS BOOHEBHMMM 3B 43KaMHM MDK a30THCTHMHI
OCHOBAaMH;

I') CTAOLII3VETHCS TICTOHOBHMMH OLIKAMM.

IIpouec pemaparrii JHK:

a) ycyBae crioHTaHH1 yinkomkeHHsa JITHK;

0) BimOyBa€eTHCS B SAIpi;

B) BigOyBaeTbcsa 3a ydacTi depmeHTty amiHoamwl-TPHK-cuH-
TeTas3H;

r) HeoOXimTHMIT A1 3ﬁepe}1{em{ﬂ reHeTHYHOIO MaTepiaay yIpo-
OOBX YCBOTO SKHUTTSI DpI"lHlBW B He3MIHEHOMY BHIJISIL.

Bu3HauTe npaBHIBHY IIOCILUIOBHICTB IIPOIIECIB, 110 BITIOYBAIOTHC

nig gac penapamii J1THK:

a) 3’€JHAHHA HEVINKOIKEHOI 1 3HOBY CHHTE30BAHOL IUISIHOK
JaHmrorie JIHK; BusHaueHHs Micis vinkomkeHHs JIHK;
CHHTEe3 HOBOI [OUITHKHM Ha MiCIli BHOAJIEHOI, BHIAJICHHS
yinkokeHol aurssHky JAHK;

0) Bu3Ha4YeHHs Micil vinkomkeHHs /JIHK; BumaleHHs VIIKO-
IkeHol austHKY JIHK; ciHTe3 HOBOIL JUISIHKHM Ha MICIIL BH-
JaJIeHol; 3’€IHaHHI HeVIIKO/KeHOI 1 3HOBY CHHTE30BaHOIL
IurtHOK JaHioris JTHK;
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B) CHHTe3 HOBOI AUITHKM Ha MICIII BHOAIEHOL, 3’€ THAHHS Hey-
MIKOIKeHOl 1 3HOBY CHHTe30BaHol AUISTHOK JaHiorie JITHK;
BHOajleHHs vikomkeHol AuistHKE JIHK: BM3HaueHHST MiCITS
yinkomkeHHsa JIHK;

I) BugajaeHHs viikomkeHol urstHKH JJHK; ciuHTe3 HOBOI AUTSTHKH
Ha MicCIIl BHOa/IeHOI, BU3HA4YeHHA Miclisl vinkomkeHHs JIHK;
3’€HAHHS HEVIIKOMIKeHOI 1 3HOBY CHHIE30BAaHOI [IUITHOK
naxinoris JIHK.

KoHTponbHi Tectu

. BU3HaHHA 3a S0poM IIPOBLIHOL pOJIl B IIepeJaBaHHI CIIaJKOBOI 1H-

¢opMaliil He BUK/IIOYAE ICHYBAHHS I103as1epHOl CIIagKoBOCTI. /1o

HOCIS CITA[IKOBOCTL, PO3MIIIICHOIO B KJITHHI 1034 SLIPOM, BITHOCSTE:

A. Il1azminy.

B. Hykieoru.

L aPHE.

D. A30THCTY OCHOBY.

E. Hyxkieo3un.

. Ilin BrummBOoM (PI3MYHMX YMHHUKIB y Mojeky/l JIHK MoxXyTs BU-

HHKATH VIIKOIKeHHS. YaIbIpadio/eToBl IIPOMeHl CIPHIMHIOIOTH

BUHHMKHEHHS B Hill NipUMITMHOBHMX JUMepiB. BKaxKiTh KOMIIOHEH-

TH, 5IKi OepyTh y4acTh V IXHROMY VIBOPEHHI:

A. AIleHiH 1 TUMIH.

B. I'vaHiH 1 IMTO3HH.

C. AeHiH 1 IvaHiH.

D. TuMiH i IIUTO3UH.

E. I'vaHiH 1 TUMIH.

. ¥ KIITHHAX € MeXaHI3M KOpeKIlil VIIIKOKeHb Y JIAHI[Iorax Mojie-

Ky JTHK. fIK BiH Ha3HUBaeTbC:

A. Tepminarris.

B. Permuikarri.

C. TpaHckpumid.

D. TpanHcasid.

E. Penaparisa?

. IcHvIOTB p13HI BHAM penapariil JJHK. Bkaxits, mo xapakrepHo

IUIs1 CBITJIOBOL perapariii:

A. Yeyaenna B JIHK yIDKoIKeHb, CIpPHYMHEHMX [I€I0 10HI-
3VIOYOL paiariil.
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