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IL1an

NMPAKTUYHUX 3aHATH MoayJsd 1
«MonekynapHo-KiimuHHUL  ma  OP2aAHIZMOBUIL  PIGHI
OP2aHI3AUIT HCUMMA Y.

Ne
W/ TEMA Kinoxicmo
200un
n
3MICTOBHH MOJOYJIb 1
Monexynapno — knimunnuii pisens 16
op2anizauii ycumms

1. O1TryH1 CUCTEMHU B O10JIOTTUHUX JTOCIIHKEHHIX 2
2. | Mopdomoris KJIITHH TIpO- Ta €yKapioT 2

MouekyisipHi OCHOBH CHaJKOBOCTI. XapaKTepucTUKa

HYKJICTHOBUX KUCJIOT. byzi0Ba reHiB mpo- Ta eyKapioT

Opranizaiiist noToKy iHopmariii B kimiTuHi. Perynsiiis

eKCIpecii TeHiB

Mopdomorist xpomocom. Kapiorun monuau. JKutreBuii

LIUKJI KJIITAHU. MITO3

6. | PosMHOXEHHS Ha OpraHi3MOBOMY piBHI 2
. Biosioriuni 0coOMMBOCTI peNPOAYKITIi JIFOAUMHHU. 5
['ameTorenes
8. | ITiocymkoeuit KoHmpo.iv 3micmo6ozo mooynsn 1 2
3MICTOBHH MOJYJIb 2 10

3axkonomiprocmi cnadKko8ocmi ma MiHAUGOCHI

9. | 3akOHOMIPHOCTI yCIaJIKyBaHHS I'eHiB. 3aKOHU MeHens 2




10.

B3aemonis reniB. MHOKWHHUM aJIeNi3M

11. | I'enetuka crarti. Po3B's:3yBanHs 3a1a4
12. | XpomocomHa Teopisi ClaJKOBOCTI
13 MIiHTUBICTD Y JIFOAWHU SIK BIACTUBICTH JKUTTA 1
" | reHeTHYHE ABHIIE
3MICTOBHH MOIYJIb 3
Memoou eueuennsa cnadkoeocmi 1r00UHU
Cnaokogi xeopoou
14 OCHOBM I'€HETHKH JIFOJUHU. MeTou TreHEeTUKHU
' JIOJUHU: T€HEAJOT1YHUM, OJIU3HIOKOBHUI
15 Monekynsipai xBopoou. bioximiunuii meton 1 JJHK-
' IarHOCTHKA
XpomocoMHi xBopoOu. lluTtoreHeTmunmii meton ix
16. | niarHocTukH. [lomMynsAIIMHO-CTATUCTUYHUN METO/I.
Menuko-TeHeTHYHE KOHCYJIHTYBaHHS
17. | Iliocymkosuii konmpoawv modynsn 1




IIPABHIIA O®OPMJ/IEHHA ITPOTOKOJIIB
IIPAKTHYHHX 3AHATH

Bci manwnuku ma cxemu mpeba pooumu onieyem

Ilpu manweanni 006'ckma oOocnidxicenna mpeda Oompumysamu U020
dopmy, Konip, cniegionowienns po3mipie 020 Yacmun

Ilo3nauenna na mManwHkKax, AKi 6Kazami y pooomi, nompiono pooumu
yugpamu, a nomim po3umugposysamu ix

3anosnweamu maoauyi, pooumu nionucu ni0 MAaalOHKamMu i cxemamu
mpeba pyuxoro

Hanpukinyi 3anammsa npomokoau niOnucylomscsa 6UK1a0auem.

3anammasa 3apaxo8yemuvca y momy pasi, AKU0 RPOMOKON O0gopmienuil

ceoeyacno ma 3a BCIMA IIPABH/IAMHU!



3MICTOBHH MOJYJIb 1

Monexyaapno — K1imuHHUIl pieeHb OP2AHIZAYIT Hcumms
BAHATTA Nel.

1. TEMA: OIITUYHI CUCTEMMH B BIOJIOT'TYHUX JOCJIIKEHHAX
2. AKTyaJIbHicTh TeMH. bioyoris — KOMIUIEKCHa HayKa MpO KWUBY MPUPOAY 1
TeopeTuuHa Oa3za ans meauuuHH. [lig dac O10MIOTIYHUX AOCHTIIKEHb HEOOX1THO
BU3HAYATH TOHKY CTPYKTYpPY 00’ €KTiB >KMBO1 MPUPOJH, IO i 3yMOBHIIO PO3BUTOK
MIKpPOCKOMIYHOI TEXHIKH, SIKa IMIMPOKO BUKOPUCTOBYETHCS JJISi BUBUYECHHS DPI3HUX
010JI0T1YHHUX 00’ €KTIB, 1[0 CTAHOBJISATH IHTEPEC ISl METUIIHH.
3. Mera 3ansarTda. HaBumThcs KOpPUCTYBaTHCS CBITJIOBUM MIKPOCKOIIOM HpHU
BHUBUYEHHI MIKPOCKOIIIYHUX 00’ €KTIB, BUTOTOBJISITH TUMYACOBI MTpemapaTH.
4. 3aBraHHs AJsl CaMOCTIiHOI po0OTH mix Yac MIATOTOBKH TAa NPOBEACHHS
3aHATTS.

IIpoToK0J NPAKTHYHOIO 3AHATTS

JlaTta

Po6oTa Nel. Busuenns 6yooeu mMikpockony i npagun pooomu 3 Hum.
Ilpouumaiitme ma 3anam’amaiime!

OcHOBHI ccTeMH MIKPOCKOIIA Ta iX NPU3HAYEHHS

Cucremu II{o BxoauTH IIpu3HayeHHsn

LITATUB — oropa JIsl MIKPOCKOILY
IIPEAMETHHAN

Mexaniuna CTOJIUK — IUI PO3MIILIEHHS Ipenapary

CHCTEMA TyOyC — IUIs1 PO3TAlyBaHHS OKYJIAPY
pPEBOJIBBED — MICII€ pO3TallyBaHHA 00'€KTHUBIB
MaKpOTBUHT — | OPIEHTOBHE HaBEACHHS Ha (POKYC
MIKpOTBUHT — | TOYHE HaBeJIeHHS Ha (POKyC




T'BUHT
KOHJICHCOPa — | peryJIlOBaHHS OCBITJICHHS
OnTuyHa OKYJISIpU 301IbIICHHS 00’ €KTY
cucremMa 00’ €KTUBH 301IbIIEHHS 00’ €KTY
J3EpKAIIO CHpSMYBaHHS CBITJIOBUX MPOMEHIB
OcBgiT/1I0BaJIbHA | KOHAEHCOD KOHIIEHTPYBAaHHS CBITJIOBUX MPOMEHIB
cucremMa niadparma PEryJIlOBaHHS IIMPUHHU TMYy4YKa CBITIOBHX
MIPOMEHIB

IIpaBwia KOpUCTYBaHHS MiKPOCKOIIOM
1. BcranoBUTH MIKPOCKON O JIIBOTO IJie4a 3 TUM, 100 MPaBOIO PYKOIO POOUTH
MaJIFOHKHM y 30IIUTI JJIs1 MPOTOKOJiB. LleHTpyiiTe 00’€KTUB Majaoro 301IbIICHHS
HUIIXOM 00€pTy PEeBOJIbBEPY AOKH HE IOUYy€ETE KIIAllaHHS.
2. JIUBASYHUCH B OKYJSIp JIIBUM OKOM (TIpaBe BIJKPHUTE), MOBEPTANTE A3EPKAIO y
HalpsSMKy TIPOMEHIB CBITJIa JI0 MAaKCUMaJbHO SICKPAaBOTO Ta PIBHOMIPHOTO
OCBITJICHHS TIOJIS 30DY.
3. TloknamiTe mpenapar Ha NPEIMETHUN CTOJIUMK MIKPOCKONa HAKPUBHUM CKJIOM
HaBepX. OO0’ekT, sKUM BU OyAeTe pO3IMIIAJATH, MYCUTh 3HAXOAUTHUCH TOYHO IIiJ
00’ €KTUBOM MaJIOTO 301TBITICHHS.
4. JluByisiunch 300Ky Ha Mpernapar, OnycTiTh TyOyC 3a JOMOMOTOK MaKpPOTBUHTA
Tak, 00U BIICTaHb MK (DPOHTANBHOIO JIH3010 00'€KTHBY Ta HAaKPUBHUM CKJIOM
npenapara Oyna O6mau3bko 0,5 cm. IloTiM, AMBISYUCH B OKYJISIp, 3a JOIMOMOTOIO
MaKpOTBUHTA MiJHIMITH TyOyC 10 MOSIBU YITKOTO 300paxkeHHs. BcTaHOBITH
ONTHMAaJIbHE OCBITJIEHHS 3a TOTIOMOT0I0 KOHJeHCcopa. [[i1s mepeBeieHHs Ha BEIUKe
30UIbIICHHS, O0’€KT, 10 BHUBYAETHCS BCTAHOBITH Yy IIEHTP IO OadyeHHSI.
JuBnsiunck 300Ky Ha Mpemapar, 00epTOM peBOJbBEpAa BCTAHOBITH 00’ €KTUB
BenUKOro 30unbieHHs. s TouHoro (okycyBaHHS TOBEPTAMTE MIKPOTBHUHT He
oinvwe, nixc Ha nigobepma. SIKMO 00’€KTUB CIUPAETHCS HAa HAKPUBHE CKIIO,

OigHIMITE TyOyC 3a JIOMOMOTOK0 MAaKpOTBHHTA Tak, 100 BIACTaHb MK



(GbpoHTaNBHOIO JIIH3010 00’€KTHBA Ta mpemnaparoM Oyna meHmie 1 mM. {uBisunce B
OKYJISIp, TOBUIBHO MifiiiMaiiTe TyOyc 10 MOsSBU 300paKeHHS.
Illo6 mne 3incysamu npenapam, onyckarwuu myoyc, CaiOKyime 3a

GIOCMAHHIO MIMHC PPOHMATILHOIO JIIH3010 MA HAKPUBHUM CKIIOM.




5. 3akiHUMBIIA POOOTY, TMEPEBEIITh MIKPOCKOIN Ha Maje 30UIbIICHHS, 3HIMITh
npernapar, a HoTiM — Yy HepoOOUHii cTaH.

JUtst 3akpiluieHHs] 3HaHb OVIOBM MIKPOCKONA Ta IPAaBWI POOOTH 3 HHUM,

BUKOHAUNTE 3aBIaHHA.

Ha pucynky uudpamMu mno3HadyeHi 4aCTHMHM MIKPOCKOMNA. 3amuUIITh Ha3BU LUX

YaCTHH.
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Po6oTa Ne2. Bucomoenennsa mumuacosux npenapamis

A) Ilepexpecm 6010KOHeyb wiepcmi.

[TineTkoro HAOEPITh BOAM 31 CKIISTHKH 1 KalHITh y [EHTP MPEAMETHOTO CKJIa.
Bi3bpMiTh eKiIbKa BOJOKOHEI MIEPCTI 1 MOKIAMITh iX y Kparuto Boan. [ToTim
BI3bMITh 3a O14H1 I'paHi HAKPUBHE CKeJIbLIE 1 TOKJIAITh Or0 Ha BOJIOKOHIIS IIEPCTI.
[ToxnaaiTh BUTOTOBJIECHUH IIpenapar Ha MPEIMETHUM CTOIMK MIKPOCKOITY 1
PO3AMBITHCS 00’ €KT HAa MAJIOMY Ta BEJIMKOMY 301IbIIEHH]. 3aMaIlONTe epexpecT

BOJIOKOHCIIb IIIGpCTi .



B) Knimunu nniexu yuoyaunu.

3HIMITH MIHIETOM TOHKY IUTIBKY 31 IIMaroyka HUOYIMHMA 1 MOKIAAiTh ii Ha
npeaMeTHe ckjo. Jlomadte kpamato po3umHy Jlrorons 1 HakpuiiTe HaKpUBHUM
ckenblleM. Po3auMBITBCS TmpemapaT Ha MajoMy Ta BEIUKOMY 301IbLIEHHI.
3amamoiite 2-3 kmiTuHUA. Ha ManmtoHKy mo3Haute s1po, 00OJIOHKY, LUTOILIA3MY,

BaKyoJIl.

Jara i mianuc BUKJIajgaya

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHs].
1. Mikpockonu.

2. Marepianu 11 BATOTOBJICHHS! TAMYACOBHX ITpeTapaTiB.

SAHATTS Ne2.

1. TEMA: MOP®OJIOT'TA KJIITHH ITPO- TA EYKAPIOT

2. AKTyaJbHicTh TeMH. Y cepennHi XX cT. B 010JI0Tii CKIIAJOCh YSIBICHHS MPO
piBHI opranizaiii xuTTsa. Ha 3aHaTTSIX 3 010J0Tii CTYyJIEHTH 3HAHOMIIATHCS 3
MPOSIBOM OCHOBHMX BJIACTUBOCTEH JKMBOTO Ha IUX pIBHAX. B paHiil Temi
BHUBYAETHCS KIITUHHUI piBeHb. 3HaHHSA Oyn0BH, QYHKIIN KIITHH € PyHIaMEHTOM
JUIST  TIOMAJIBIIIOT0 BHBYEHHS KIIHIYHUX 1 MEOUKO-OIOJOTIYHAX JIUCIHUAILIIH
(anaTomii, rictosorii, MikpoOionorii, (izionorii). Jlikap-cTOMaTONOr B PAKTUYHIHI

TISTBHOCT1 MIAPOKO BUKOPUCTOBYE 111 3HAHHSI.
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3. Meta 3aHaTTa. BuBunty OyAOBY KIITHHU SIK €JIEMEHTApHOT OAMHMIN KHUTTS,
YSICHUTH B3a€MO3B 130K OyaoBu 1 (yHKIIi opraHoimiB. J[aBatu NOPiBHSIBHY
XapaKTEPUCTUKY MPOKAPIOTUYHOI Ta €yKaplOTUYHOI KJIITUH, BIAPI3HATH TBAPUHHY
KIIITUHY BiJl POCIIMHHOI.

4, 3aBaaHHs Uil CaMOCTIHHOT po0OTH mix 4Yac MiATOTOBKU Ta NMPOBeAEHHS
3aAHATTSL.

4.1. TeopeTU4Hi NUTAHHSA 10 3aHATTHA

1. bynoBa MikpockoIty i po0oTa 3 HUM.

2. XapaKTepuCTHKa OCHOBHUX PIBHIB OpraHi3allii ;KHUTTH.

3. OCHOBHI eTany po3BUTKY KJIITHHHOI TEOpii Ta i CydacHi MOJI0KEHHS.

4. IIpokapiotnuHi opradizMu. Oco6IMBOCTI OY10BH.

5. Eykapiotuuni opranizmu. CtpykTypa 1 (QyHKIisI KOMIOHEHTIB €yKaplOTHUHOI

KJIITUHU.

Pisni opzanizayii yscueozo.
PiBenn opranizaiii >KMBOTO — 1€ BIJHOCHO OJHOPIAHHM O10JIOTTYHUN KOMILIEKC,
o0'eqHAHUN TPOCTOPOBHUMHM Ta YacoBUMM mapamerpamu. KoxkHUII piBeHb
XapaKTepU3y€eTbCA E€JIEMEHTAPHOIO CTPYKTYPHOIO OJMHHUICI0O Ta €JIEeMEHTapHUM
O10JIOTTYHUM SIBUILIEM.
BuainsioTs HaCTYMmHI piBHI OpraHizaiiii 610JIOTIYHUX CUCTEM:
1. Monexynapuo-zcenemuunuii — HaWHWKYUNA PIBEHb OpraHizailii XUBOTO.
EnementapHa oauHuisg 1poro piBHs — reH. Came Ha LIbOMY PiBHI 31HCHIOETHCS
nepenavya crnaakoBoi iHpopmalii 3a paxyHok penymiikauii JHK. Tlopymenns
penymnikamii JIHK mpusBoasTe 10 3MiH crajakoBoi iH(opmarlii (MyTaiisiMm), 1o
3abe31euye eBOJIOIIIHI ITPOIIECH.
2. Cyoknimunnuii. BuBuyarots OynoBy Ta (yHKIII KOMIOHEHTIB KIITHHU: SApa,
MeMOpaH, OPTraHoi/iB, BKIIFOYCHb.
3. Knimunnuii. Ha nipoMy piBHI BHBYalOTh OYJOBY 1 JKUTTEAISUIbHICTD KIITHH
(0OMIH peuoBHUH Ta MEPETBOPEHHSI €Heprii), X clemiaizaliio B Mpoleci pO3BUTKY,
MEXaH13MH MOJ1TY KIITHH.

4. Txkanunnui. Bupuatots Oy/n0oBYy 1 (YHKIIT TKAHUH 1 YTBOPEHUX HUMHU OPraHiB.
11



TkanmHa — 1Ee CYKyNHICTh KJIITUH OJHAKOBUX 3a TMOXOKEHHSM, OyJOBOIO Ta
(GyHKLIAMU.
5. Opzanizmosuii. BuByae 0coOIMBOCTI PO3BUTKY, OyJI0BY Ta (yHKIIT OKpEMUX
ocobuH. EnemenTapHa ONMHUI LIBOTO PIBHS — OpraHi3M, €JIEeMEHTApHE SBUIIE —
IpoIeC OHTOT€HE3y, KOJIM BiJIOyBaeTbcs peanizaris reHoruny y denorumn. e
HaMOUIbII PI3HOMAHITHUMA PIBEHb.
6. Honynayiiino-euoosuii. EneMeHTapHOIO OJMHUIICIO I[LOTO PIBHS € MOIYJISALIS
— CYKYIHICTh OCOOMH OJHOTO BHUJY, sIKa BIJHOCHO 130J7bOBaHa. Y TOMYJISINT
BiJIOYBA€ThCS IMPOLIEC MIKPOEBOJIONII (YyTBOPEHHS HOBUX BHJIB Ha OCHOBI
MPUPOIHOTO 1000pY). TakKMM YUHOM, TOTIYJISLIISI — OJUHULIS €BOJIIOLII].
7. biocghepno-obiozeoyenomuynuit — 11e HaAWBUIIMK piBEHb OpraHizailii >XUBOT
npuponu. Enementapna crpykrypa — Oioreoneno3. EnemenrapHe sBuiie -
KpyrooOir pe4yoBWH, eHeprii Ta iHdopmalli, 0OyMOBICHUN KUTTEIISIIBHICTIO
opraHi3miB. Bechb komIuiekc 010reoneHO031B YTBOPIOE KUBY OOOJOHKY 3eMil —
oiochepy.

ByaoBy Ta OKUTTEHISUIBHICTD KJIITUHUM BUBYA€E HayKa IUTOJIOTIS.
HapokeHnHs Ta po3BUTOK I11€1 HAYKHW TOB'SI3aH1 3 BUHAXOJAOM MiKPOCKOITY.
VY 1665 poui anrmidicekuii pociiaHuk Pobept ['yk BUBYMB 3pi3 HpOOKW Tif
MIKPOCKOIIOM. BiH BiKpUB KJIITUHHY OYyIOBY POCIMHHHUX TKaHUH. PoOepT ['yk
3alpornoHyBaB TepMiH «kmituHay (mar. cellula), ame BiH GauuB mig MIKPOCKOIIOM
HE >KMBI KJIITUHU, @ O00JIOHKH MEPTBHUX KIIITHH.
lNonnmannenp AHTOHI BaH JIeBEHryK BIJIKpUB Ta ONMUCAB OJHOKJIITHHHHX TBapHH,
OakTepii, epUTPOIUTH 1 CTIEPMATO301 U XPEOSTHUX TBAPUH.
VY 1839 poui HiMeubkuit 30010r Teomop LlIBanH Ta HiMenpkuii 60TaHiK MatTiac
InetineH chopMynrOBaId OCHOBHI MOJOKEHHS KIIITUHHOT TEOPii:
® BCl OpraHi3MHU CKJIaJal0ThCs 3 KJIITHH;
® KJIITUHU TBapUH 1 pOCIUH MOAI0HI 32 Oy0BOIO.
® DICT, pO3BUTOK Ta JAU(PEPEHIIIOBAHHS KIITUH 3a0€3MeuyloThb PO3BUTOK
0araToKJIITHHHOTO OpraHi3My.
Himenpkuii Buenuii Pynoned BipxoB y 1858 pori JOMOBHHUB KJIITUHHY TEOPIIO.

12



BipxoB Bka3zas, 110:
1) HOBI KJIITHHH YTBOPIOIOTHCS 3 MATEPUHCHKOT KIITUHU MUIIXOM TOJILTY;
2) Tmo3a KJIITHHAMHU HeMa YKUTTSL.

CyuacHi nonoxcennusa KiimuHHoi meopii:

1) KIiTHHA — eJICMEHTapHA OJUHHIIS OyJI0BU Ta PO3BUTKY BCiX JKUBHUX OPTraHi3MiB;
2) KITHHM BCIX OpraHi3MiB IOMIOHI 3a XIMIYHMM CKJIaJOM Ta OCHOBHHM
poIIecaM KUTTEAISITBHOCTI;

3) KOKHA HOBa KJIITHHA YTBOPIOETHCS 3 MATEPUHCHKOT KJIITHHH [UIIXOM IO/LITY;
4) y O0araTOKJIITHHHHX OpPraHi3MiB KIITHHU CICIIali3yIOTECI 1 YTBOPIOIOTH
TKaHWHMU;

5) 3 TKaHMH YTBOPIOIOThCSA oprand. OpraHd 3B'si3aHi  MDK  cO0OM0 i
HiAMOPSAKOBYIOTCS HEPBOBIH, T'yMOpaJIbHIN Ta IMyHHIN pPeryJsii.

Oprani3zmMu NOAUISIIOTE HA HPOKapiomu Ta eyKapiomu.

Knituau npoxapiom wmaroth npocty OynoBy. BoHu He MarOThb TUIIOBOTO
sapa Ta MEMOpPAaHHHX OPTaHOiMiB. 3BEpXy KIITHHA BKPUTA KIITHHHOKIO CTIHKOIO.
[lin Hew 3HaxXOAWThCSA IUIa3MaTUYHA MeMOpaHa. B 1urTomiasmi MpokapioT
3HAXOASAThCSA pUOOCOMHU, BKIIFOUCHHS, OJMH YW JIeKUIbKa HyKIeoiniB. Hykieoin —
ne kuiblieBa moisiekyna JIHK. BoHa nmpukpimitoerbest 10 BHYTPIIIHbOI MOBEPXHI
m1azMatuyHoi MmemOpanu. JIHK — cnaakoBuii MmaTepias KIIITUHH.

[Ipokapiotu — 1ie dakmepii Ta yianobaxmepii. 11le OTHOKIIITHHHI Ta KOJOHIANbHI

opraHi3mMu. Bonu xuByTb y BO/Jll, IPYHTI, B OpraHi3Max pOCJIHH, TBAPUH, JIFOAUHH.

Bakrepii MaroTh pizHy GHOpMy KIITHH: KYJISACTY (KOKH), TATUIKOTOAI0HY (Oarwim)

Ta iHmIl. Jlesaki 6akTepii MalOTh OPTaHOIIN PyXY — JKTYTUKH.

/Kuenennsa: aBTorpodHe Ta rerepoTpodHe.

Jluxanna: acpoOHe Ta aHaepoOHeE.

Po3mnoscennn’ 6e3crtateBe Ta ctaTeBe (KOH'Ioraris).

[Tpu HECTIPUSTIMBUX yMOBaX JI€AKl MPOKApPIOTH 3/1aTHI yTBOPIOBATH CIIOPH.
Eykapiomu — 11e oprani3mMu, KJIITHHU SKUX MAIOTh SJIPO.

Ile 3 napctBa. Pocnunu, I'pubu, TBapuHu.

EykapioTu — OJHOKJIITHHHI, KOJOHIaJIbHI Ta 0aratokJIiTWUHHI opraHi3mMu. OCHOBHI
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KOMITOHEHTH KJIITHH — 11e: 010MeMOpaHu, IIUTOIIa3Ma Ta Spo.

Knituan eykapioT oOMexeH1 naazmamuunoro _memodpanorw. MemOpaHa

CKJIaJIa€ThCs 3 JIMIJIB, OUIKIB Ta BYrjeBOAIB. JIimiau, BHYTPIIIHI Ta MOBEPXHEBI
O1IKM BUKOHYIOTh CTPYKTYpHY QyHKIIiI0. BoHa Ma€ piluHHO-MO3ai4yHy CTPYKTYDY.
B xmitTuHax pociuH 1 rpubiB MeMOpaHa BKpUTa KIITHHHOIO CTIHKOIO, a B KJIITUHAX
TBapuH — TJiKOKajikcoMm. HaiBakiauBimia BJAACTHBICTH KIITUHHOI MeMOpaHU —
BUOIPKOBE MPOHUKHEHHS PEYOBHH.

Dyuxuyii memopanu:

e 00MEXy€e ITUTOIUIA3MY KIIITHHH Ta 3aXUINAE KIITUHY Bl HECIPUATINBUX YMOB
HABKOJIMIIIHBOTO CEPEOBHIIIA;

® TiATPUMYE OCMOTUYHHM THCK;

® MOJISE€ KIITUHY Ha JUISHKH (KOMIIAPTMEHTH), B SIKUX IPOTIKAIOTh PIi3HI
(1310710T14HI TPOLIECH;

e 0Oepe yuyacTh y Tmporiecax 0OMIHY PEUOBHUH 3 HaBKOJIMIIIHIM CEpeIOBUIIEM (depe3
MeMOpaHy TEPEHOCATHCS PEUOBUHM IMOTPIOHI IS SKUTTEMISUIBHOCTI KJIITUHH Ta
BUBOJSTHCS MPOTYKTU OOMIHY);

e npuiiMae iH(GOPMALIIIO 3 HABKOJIHUIITHHOTO CEPEIOBUIIIA;

e Ha MeMOpaHi BiIOYBa€ThCS CHHTE3 JACIKUX OPTaHIYHUX PEUOBHH.

Humonnazmamuynuit mampukc — CKJIaJj0Ba YaCTHUHA IIUTOIUIA3MH, SKa HE
MICTUTH opraHoimiB. [[uTormazmMaTuyHuii MaTpuKC — cepena, e MPOXOIsATh BCl
OCHOBH1 010XIMIYHI peakilii, 3IIMCHIOETHCS 3B'I30K MK yciMa YaCTUHAMU KJIITHHH,
3a0e3MeuyeThes PICT 1 qudepeHITlitoBaHHS KIITHH.

Opzanoiou knimunu — nuQEpeHIIOBaH] MUISHKA ITUTOIDIA3MH, SKi
BUKOHYIOTh MEBHY (YHKII0. IX [iNATh 3a CTPYKTYpOIO Ha Memfpauni Ta
HememOpanni, 3a (QYHKIISIMH — Ha OpPraHOIIU 3aA2aibHO20 1 CHeUianbHO20
NpU3HAUYCHHA (JKTYTHKH, BIMKH, CKOpPOTJIMBA 1 TpaBHA BaKyoJsi, akpocoma Ta
1HIII1).

Memopanni opeanoiou

a) OmxHoMeMOpaHHi opranoigu:

Enodonaazmamuuna cimka — 1e cucreMa MIKPOCKONIYHMX KaHAlliB Ta
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MOPO’KHUH, 5IKI 0OOMexeH1 MemOpaHot0. BoHa mofinse KiIiTUHY Ha AUISHKH, B IKUX
npoTikaTh pi3Hi  (diziomoriyni mpouecu. EIIC TtpaHcmopTye Ta Hakomudye
peuoBuHn y kmituHi. MemOpana EIIC 3'enHyeTbcst 3 MeMOpaHOIO siipa Ta
30BHINHBOIO MeMOpaHoto. Pospizusrores aBa Bumu EIIC: zpanynapuy Tta
azpanynapuny. Ha memOpanax rpanysspHoi EIIC € pubocomu. Ha Hux i1e cuHTe3

oinka. Ha memOpanax arpanymsipHoi EIIC i1e cuHTe3 BYTrjI€BOIIB Ta JIIMiIB.

Komnnekc Tonbdici 3HaxonuThcsl OIS siapa. Y TBapUHHIN KIIITHHI — 1€

CUCTeMa TIOPOKHUH, sKa oOMmexeHa MeMmOpanor. Ha KIHIFIX TOPOXXKHUH
3HAXOMAThCSA KPYIHI Ta JpiOHI Myxupii. B pociauHHIA KIITHHI — IIe OKpeMi
MOPOKHUHU, OOMEXEH1 MEMOpaHaMHU.

DyHKII:

® KOHILIEHTpAIlisl PEYOBUH, 3HEBO/IHEHHSI;

e Ha MeMOpaHaxX KOMIUIEKCY [ OJbIKi CHHTE3YIOTHhCS TOJIICaxapuau, JIMiaH,
TOPMOHHU, (PEPMEHTH;

e komruiekc ['oJIb/IK1 YyTBOPIOE JT130COMU Ta (PparMEHTH KIITUHHOI CTIHKHA TPUOIB 1
POCTIHH.

Jizocomu — e Tyxupii BKPUTI MIIIRHOIO MeMOpaHoro. B cepemauni
J130COM 3HaXOAAThCS (EPMEHTH, SIKI PO3MICIUIIOITh OUIKH, >KUPH, BYTJICBOJH,
HYKJICTHOBI KUCITOTH. DEepMEHTH JT130COM PYHHYIOTh:
® YACTUHKH, SIK1 MONAJAI0Th Y KIITUHY IIIIXOM (arouuTosy;
® MIKpPOOpraHi3MH Ta BIpYCH;
® JiesAKI KOMIIOHCHTH KIITHHHU, [UN KITHHA 4d Tpynu KiithuH. Hanpuxnan,
pyHHYBaHHS XBOCTa y MYT0JIOBKA >Ka0u.

Ilepoxcucomu — npibHI chepuuHi TUIBLSI, BKPUTI MEMOpPAHOIO.

YTBOpIOIOTHCS B KOMIUIEKCI ['OJIBIKI, MICTSTh B OCHOBHOMY (EpPMEHTH SIKi
PYWHYIOTH MEPEKUC BOJHIO, IO YTBOPIOETHCS MPU OKUCICHHI JESIKUX OPTaHIYHHUX
PEYOBHH 1 Ty’Ke IIKIIIUBUHN s KIiTHH. [lepokcrucoMu MOKYTh IPUAMATH y4acTh
B OKHUCJICHHI KHUPHUX KUCIIOT.

Bakyoni — 1e TOpOXHWHW B IUTOIUIA3Mi, SKI 3aMOBHEHI PiIUHOIO.
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YTtBoprotoreest myxupisimu  EIIC  a6o kommiekcy [ombmxi. BoHum wicTaTh
MPOIYKTH KUTTEASUIBHOCTI KIIITUH, IITMEHTH. DyHKITI:

— HaKOIUYCHHS NMPOJYKTIB OOMIHY;

— 30epexeHHs MOKUBHUX PEYOBUH;

— TOIATPUMKA Typropy KJIITHHH.

b) /IBomemOpanHi opranoigu:

Mimoxondpii MaOTh BHUJ TpaHyl, NaIU4YOK, HUTOK. BoHM oOMexeHi

ABOMa MeMOpaHaMH 30BHIIIHBOIO Ta BHYTPIIIHHOIO. 3OBHIIIHA MeMOpaHa
riajeHbka. BHyTpimHsS mMemOpaHa yTBOPIOE UYMCJICHHI CKIAAKU — Kpucmu. B
CepeIHI MITOXOHAPIN 3HAXOIUTHCSA HaIlIBpiJIKa PEYOBUHA — MAMPUKC. Y HbOMY
mictaTees monekynu JIHK, 1-PHK, t-PHK, pu6ocomu. B maTpukci cuHTe3yI0ThHCS
MITOXOHJIpianbHl OuUTkK. OcHOBHa (QyHKINS MITOXOHApPIM — cuHTe3 ATD (Ha
KpucTax). PO3MHOXYIOTBCS MITOXOHIPiT TTO1JIOM.

Ilnacmudu — e OpraHoigu KIITHH POCIWH. PO3pI3HAIOTH TPU THUIH
TUTACTHU/: XJIOPORIACHU; XPOMONIACHU, JICHKONIACHU.
Xnoponnacmu — 3eNeHi TIACTUAM, K1 MICTATh XJopodin. BoHu 3Haxonarecsa y
JUCTSX, MOJIOJUX IMaroHax, HEIO3pUIMX IuloAax. XJIOPOIUIACTH OTOYEHI JBOMa
MeMOpaHaMM — 30BHIIIIHbOI Ta BHYTPIIIHKOI. 30BHIIIHSA MeMOpaHa IiajicHbKa.
BuyTpimHa MmemOpaHa yTBOPIOE€ YHCIIEHHI CKJIAJKH, SIKI yTBOPIOIOTH rpaHu. B
rpaHax MICTAThCS XJ0opodia. ¥ MaTPUKCI XJOPOIIACTIB 3HAXOSATHCS MOJEKYJIU
JIHK, i-PHK, 1-PHK, pu6Gocomu, 3epHa kpoxmanto. ¥ HboMy iae cuHTe3 AT,
BYTJICBOMIB, JiMiAiB, OuIKiB, (epmeHTiB. OcCHOBHa (QYHKIlIS XJIOPOIUIACTIB —
dboTocuHTe3. POZMHOXYIOTHCS XJIOPOTUIACTH TTOI1JIOM.
Xpomonnacmu — TIACTUAU KOBTOrO, YEPBOHOTO Ta OPAHKEBOIO KOJIHOPY.
3HaxoAAThCSd y KBITaX, TIUIOJAX, CTeOJiax, JHUCTKaX. BUKOHYIOTH (YHKIIIIO
3a0apBJICHHS OpPraHiB.
Jeiikonnacmu — 3HeOapBieHI nnacTuau. BoHW 3HaxonmsaThcs B cTeblax,
KOpeHsX, Oyiap0ax. DyHKIIIS — 3armac NOKMBHUX PEYOBHUH.

[Inactuau OAHOTO BUIY MOXYTh MEPETBOPIOBATUCA B IUIACTHAM 1HIIOTO BUIY
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(KpiM XpOMOILITACTIB).
Knituan eykapioT MICTATH OJHE YHM JCKIJIbKa siiep. SKI MOXYTb MaTH PI3HY
bopmy: KyJsCTy, SIMIIETOIOHY Ta 1HIITY.

HAopo obOmexeHO nBOMa MeMOpaHamMH: 30BHINIHBOI Ta BHYTPIIIHBOIO.
MembOpanu maroTh mopu. Uepes HUX ie TpaHCIOpPT peuoBUH. B cepemuHi simpa
3HaXOJUThCS Kapioriama. B Hiil po3raiioBaHi siaepiis Ta XpOMaTHH.

Xpomamun cxnanaerscs 3 JJHK B xommiekci 3 Oumkamu. [lin yac nmoauny KiIiTUHU
3 XpOMaTHHY (OPMYIOTHCS XPOMOCOMH.

HAoepuysa (onne abo AeKiTbKa) cKiIanarThes 3 komiuiekciB p-PHK 3 Ginmkamu. B Hux
YTBOPIOIOTHCA PUOOCOMH.

Hememopanni opzanoiou

Pubocomu — 11e MIKpOCKOTII4HI, OKPYTJII TIJIBI, SIKI BUSIBJICHI B KJIITHHAX
ycix opraHizmiB. PubocoMu ckiamaroTbCs 3 ABOX CYOOJMHUIIb: 8eIUKOT Ta MAOV.
PubGocomu 3HaxomsThcs Ha wMeMmOpaHax rpanyisipHoi EIIC, wmiToxoHapisX,
IUTACTUaX YW BUIBHO pO3TAlllOBaHi B IuTormiasMi. Jlo ckiamgy pubocom BXOISATH
oinku 1 p-PHK. ®yukiiis pubocom — 11e cunTe3 Ouika. Pubocomu yTBOpIOIOTHCS B
SIpi.

Knimunnuii yenmp — 11€¢ oOpraHoij KJIITHH TBAPUH, SKUN 3HAXOIUTHCS 01715

apa Ta BIJITpa€ BaXJIMBY pPOJb MPU MOAUI KITHHUA. KTUHHUNA LEHTp
CKJIQ/Ia€ThCS 3 2 LEHTPIONEH, BIJ SIKUX PaJialibHO PO3XOASATHCS MIKPOTPYOOUKH.
[lix yac moAiMy KIITHHU LEHTPIOI PO3XOIATHCS J0 MOJIOCIB, a 3 MIKpOTPYyOOUOK
bopMy€eTbCs BEpETEHO MOALITY.

Mikpompyoouku ma_mikpoghinamenmu CKIAJAIOTHCS 13 CKOPOTIMBUX

OinkiB (TyOymiHy, akTUHY, MIO3MHY Ta 1H.). Mikpompyboouku — TOPOXKHHCTI
mTiHApy. OYHKITIT:

—  (OpMYIOTh BEpETEHO MOILTY;

— TPUIMAaIOTh YYacTh y BHYTPIIIHEOKIITHHHOMY TPAHCIIOPTI PEUOBHUH;

—  YTBOPIOIOTH JKTYTHKH, BIHKH, [ICHTPIOJII.

Mikpogpinamenmu  yTBOPIOIOTH  ITUTOCKENET KIITWH, pPO3TAIIOBaHI  Haj
MeMOpaHo0. 3a0e3Medy0Th CKOPOUYEHHS M'SI30BHUX BOJIOKOH, 3MiHY (DOPMU KJIITHH.
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4.2 Marepiaju )i CAMOKOHTPOJIIO:

1. Ha ssxomMy piBHI cniocTepiraerbcsi Haii0ibIIa PI3HOMAHITHICTH (hOpM
KUTTH?

A.MonexysipHO — TEHETUIHOMY

B. OnToreneTnyHomy

C. Knituanomy

D.BioreornienoTHaHOMY

E. [lonynsamiiHo-BUI0BOMY

2. 1o HeMeMOpPaHHUX OPraHoOifAiB KJIITHHYU BiIHOCATD:

A.Opranenu BaKyoJspHOI CHCTEMH

B. I'panymnspny EIIC

C. Pubocomu

D.Kommiaekce ['omapmxki

E. Arpanynsapuny EIIC

3. SIke i3 3a3HAYEHUX MOJI0KEHb, 1110 IONOBHUJIO KJIITUHHHY TEOPil0, HAJIEKUTH
P. BipxoBy?

A.Snpo — 060B’a3K0Ba CTPYKTYypa KIITUHA

B. Koxna kimitTHa oOMexeHa 000JI0HKOI0

C. KoxHa KIiTHHA — 3 KIIITHHH

D.IluTomnnasma — ToJ0BHA CTPYKTYpa KIIITHHH

E. O6oJi0HKa KIIITUHM — i1 OCHOBHA CTPYKTYypa

4. ITix cBITJIOBUM MiKPOCKOIIOM y KJIITHHAX CMHBO-3€JIEHOI BOJIOPOCTI He 0YJI0
BUSIBJICHO CTPYKTYPHO oopMieHoro siapa. /lo skoro Tumy opranisauii
KJIITHH IX MOKHA BiqHecTH?

A.Tlpoxkapiotu

B. Eykapiotu

C. Bipycu

D.bakrepii

E. bakrepiodaru

5. PeBoJIbBEp CIOYry€ NJIMl MEePEKIIOYCHHS:
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A.OG’exTHBIB

B. Okymspis

C.IIpocsity ipucoBoi aiagpparmu

D.Bucoru Ty0ycy Hax mpeIMETHUM CTOJIMKOM
E. [TonoxxeHHs a3epkaia

6. Ha3BiTh aBTOPIB KJIITHHHOI Teopii:
A.P.Tyk

B.T" Xapni ta B. Baiin6epr

C.M.UIneitnen ta T.I1IBann

D.A. JleBeHryk

E. I.Yorcon ta ®@. Kpuk

7. Arpanyasipaa EIIC Bukonye HacTynHi GpyHKIii:
A. XemocuHres

Cunre3 O1JIKIB

CuHTe3 HYyKJIETHOBUX KUCIIOT

CuHTE3 BYIJICBO/IIB

m o o w

Cunre3 pudbocom

8. Ha3BiTh 0c001MBOCTI 0Y10BH MiTOXOHAPIi:
OOMekeH1 0JTHIEI0 MEMOPaHOI0

Matrots rpanu

MaroTh BUPOCTH — THIIAKOI AN

MaroTe BUpPOCTH — KPUCTH

mo o wp

MaroTe BUpOCTH — 1amMeNnn
9. KiiiTuHH poKapioT:
MaroTh TUIIOBE SIAPO

He maroth pubocom
Matots ni30coMu

He marots THIIOBOTO sipa

m o o w »

MaroTh njacTuaIu
10. OnHoMeMOpaHHi opraHoiam — 1e:
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EIIC, amapat ["onbmki
EIIC, pubocomu
MitoxoHapii, 1130COMU

[TnacTuam, pubocomu

m o O W >

Kunituaauii nentp, pubocomu.

IIpoTOK0J NPAKTUYHOTO 3AHATTH

JlaTta

Po6oTa Nel. Xnoponnacmu y pociunnux KiimuHax.

IIpuroryiite THMYACOBHM Ipenapar JIMCTKA eyoel. s 1boro Ha npeaMeTHE CKIIO0
HaHECITh KpaIUIMHy BOJAM 1 MOMICTITh Y HEl IIMATOYOK JINCTKA €J10/1ei, HaKpunTe
NOKPUBHUM CKelblieM. Po3MIsHBTE IIpemapaT Ha MajloMy Ta BEJIUKOMY
301bIIeHHI. 3aManmionTe 2-3 KIITUHH, TO3HAuTe IUTOIUIa3My, XJIOPOIUIACTH,

KJIIITUHHY CTIHKY.

PoGora Ne2. Byooea meapunnoi knimunu.
PosrnsanbpTe mocTiiHUNA MiKpomnpenapaT Mas3ka KpoBl JroauHM. Hamanmrorite

YepBOHUM OJiBLEM 2-3 KIITUHU €PUTPOLIUTIB, TO3HAUTE IIUTOILIa3MYy.
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PoGorta Ne3. Opzanoiou knimunu ma ix ¢pynxuii.

3a10BHITH TAOIUIIIO.

Ha3zBa opranoiny KinbkicTs MmemOpan DyHKIil
Mimoxonopii 2 cunte3 ATO
Inacmuou
Enoonnazmamuuna
cimka

Komnnexc I'onwoanci

Jizocomu

IHlepokcucomu

Bakyoni

Pubocomu

Knimunnuit yenmp

Mikpompyoouku

Mikpoghinamenmu

JlaTa i mianuc BUKJIaga4a
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Curyariiigi 3aj1aui;

1. Slkio BU TOYMHAETe BUBYECHHS Mperapary 3pa3y Ha BEIMKOMY 30UIBIICHHI
(ok.10x 006. 40), To B1 He 3MOXkeTe Horo nodayutu. Yomy? Sk 1oCATHYTH METH?

2. Bimomo, 1m0 cTapitoui emiTeniagbHI KIITHHM WIKIpH 3IylryloTbea. Kyan
JIBAIOTHCS CTapilovl KJIITUHM y BHYTPIIIHIX opraHax? SIki opraHoigid KIITHHU
NPUYETHI 10 X BUJAICHHS?

3. SIki 0cOOIMBOCTI € y CTPYKTYP1 POCIMHHOI KIIITUHU?

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHS.

1. Mikpockomnu.

2. Marepiaiu Jyisi BATOTOBJICHHSI THMYACOBHX MIPENaparis.
3. ITocriitHi mpenapaTw.

4. TecToBI 3aBIaHHS.

5. HaByaipHO-METOANYHUI TOCIOHHUK.

SAHATTS Ne3.
1. TEMA: MOJIEKYJISAIPHI OCHOBH CITAJJKOBOCTI.
XAPAKTEPUCTHUKA HYKJEIHOBUX KHCJIOT.
2. AKTyajbHicTh TeMH. HykiieiHOBI KHCIOTH 3a0€3MeuyloTh MPOIECH CHUHTE3Y
Olika, a LKUM, B CBOIO YEpPry, BHU3HAYAETHbCS XapakTep OOMIHY pEYOBHH,
3aKOHOMIPHOCTI POCTYy Ta PO3BHUTKY, SBHIIA CIaJKOBOCTI Ta MIHJIMBOCTI.
[TopymmeHHs y CTPYKTYpi HYKJICTHOBUX KHUCIIOT MPU3BOJATH J0 MATOJOTIYHUX 3MiH
OpraHi3zmy.
3. Meta 3ausarta. BuBuutu ctpykrypy JAHK. Bupuwmtu OynoBy pi3HHX BHIIB
PHK. BuBuntu npuHIunu mnepediry OCHOBHHUX MOJIEKYJSIPHO — TE€HETUYHUX
MpoI1ieciB B KJIITUHI. HaBunTHCS KOpUCTYBaTHCS TaOIUIICIO TEHETUYHOTO KOJTY.
4. 3aBaaHHA MJIA CAMOCTiHHOI po0OTH Mix Yac MiATOTOBKH Ta NPOBEACHHS
3aHATTS.
4.1. TeopeTu4Hi MUTAHHA 10 3AHATTH:

1. Xapakrepuctuka HykieinoBux kucnot: JIHK ta PHK.
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2. Pemmikamis Ta penapartis JIHK.

3. I'eH sk oMHUIIA CTIaIKOBOT 1H(pOpMAITii.

4. 'eHETUYHHH KOJI, HOI'0 BJIaCTUBOCTI.

5. biocunTe3 Oinka Ta Horo eTarnm.

6. MonekymsipHi OCHOBH PEryJisilii eKCrpecii TeHiB.
HykieiHoBi kucaoTn

Pospizustors n8a Buau HykieiHosux kuciotr: JHK u PHK.

JAHK — 11e GiomomimMep, KM CKJIaa€ThCsl 3 TBOX CIIPAIbHO 3aKPyUYCHHX,
aHTUMapaienpHux JaHmioriB. Monomep Monekynn JHK -  wHykaeorua.
Hyxneorun JJHK cknamaerses 13 3aMuMIKiB:

e A30THCTHUX OCHOB — ajieHiHa (A), Tumina (T), muto3una (1), ryanina (I);

o Jlesokcupn6o3u (CsHpOy);

o docdopnoi kucnotu (H3POy);

Mix HYKJICOTHAAMH OJHOTO JAHIIOTa — KOBAJIEHTHUI 3B'S30K (Ie30Kcupubo3a —
dbocdopHa kucnora).

Mopens JIHK y 1953 p. 3anpononyBanu J[.Yotcon ta ®@.Kpik. Bonu BcranoBwiu,
10 HYKJICOTHAU JBOX JIAHLIOTIB 3'€AHYIOThCS BOAHEBUMH 3B'si3kaMu. L1 3B's3ku
BUHUKAIOTh MK KOMIUIEMEHTapHUMH HyKJeoTuaamu: A ta T — nBa 3B'si3ku, ' u L[]
— TPH 3B'A3KH.

E. Yapradpd BcranoBuB, mo B Mosekyial JIHK kinbkicTh ajeHiHy JOpiBHIOE
KUTBKOCTI TUMIHY, a KUIBKICTh T'yaHIHY — KIJIBKOCTI UTO3UHY, To0TO A=T u I'=L1.
3B1JICH BUCHOBOK, 1110 A+I'=T+11,.

CmiBBigHomeHnss [+ / A+T y pi3HUX BHUIIB BiAPI3HSAETHCA Ta HA3UBAETHCS
Koegiyicnmom cneyugpivnocmi. J{ns 6axrepiit Bin gopisHioe 0,45 — 0,28, a mys
pociuH, TBapuH Ta aroauau — 0,45 — 0,94.

JIHK 3HaxoauTbcs B LUTOILIA3MI MPOKapioT, B siAPl, MITOXOHAPIAX, IUIaCTUAAX
eyKapioT.

@yuxuii /[HK:

e 30epirae cnaaKoBy 1HGOPMAIIITO;

e [lepenae cmankoBy iH(pOpMaIIito.
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Baacmueocmi /THK:
e 3/aTHICTh 0 caMmomnoABOeHHs (perurikaiii). Perutikaiis BigOyBaeTbcst B S —
nepioAl iHTepdasy.
e Penaparris (naT."BigHOBIEHHS") — caMOJTIKBiAAIlIs MOMKOHKeHUX aiassHok JJHK.

PHK - ue Giomomimep, sIKHH CKJIAJA€TbCs 3 OJHOTO JaHIora. MoHomep
mosekynu PHK — nykaeorua. Hykneorun PHK ckianaerbes 13 3anuiikis:
e A30TUCTHX OCHOB — ajieHiHy (A), yparuiy (Y), uurosuny (L), ryaniny (I);
e Pubo3u (CsHyoOs);
o dochopuoi kucioru (HzPOy);

Po3pizustors Tpu munu PHK, sxi BiApi3HAIOTHCS Oy/I0BOIO Ta PYHKIIISIMU:

o Mampuuna PHK (m-PHK) 4uu ingopmayinuna (i-PHK)—- uepeHoCUTH
iHpopmartiro Bix JIHK mo micis cunresy Oinka.
e Tpancnopmna PHK (m-PHK) — cxnanaetbcs 3 75 — 90 HyKJI€OTHIIB, Ma€e
dbopMy NMHMCTKa KOHIOMWHUA. BOHa MpueIHy€E Ta TPAHCIIOPTYE aMiHOKUCIOTH JI0
Micis cuHTe3y Oinmka. Y kimituHi € 61 Bug T — PHK.
e Pubocomanvna PHK (p-PHK) — xpynHa monekyna (3000-5000 HykieoTHaIB),
BXOJIUTH 10 ckiany pubdocom. Icuye Bcroro Tpu Buau p-PHK.

Pennikauyia /[HK.
BinOyBaeTbcss HamiBKOHCEPBATHBHUM HUIAXOM TIepe] MOAUIOM KIITHHH. 3a
JOTIOMOTO10  (DEPMEHTIB JIAHILIIOTM MAaTEPUHCHKOT MOJEKYJIH PO3KPYUYIOThCH,
PYWHYIOTHCS BOJHEBI 3B’SI3KM. J[0 MaTEepUHCHKUX JIAHIIOTIB KOMIIJIEMEHTapHO
NPUETHYIOTHCS BIJIbHI HYKJICOTHIU. Y TBOPIOIOTHCS AB1 ovipHi Mosiekyu JJHK.
B nporeci perutikaiii 6epyTh y4acTh pizHi GepMEHTH:
— JHK-Tomoizomepasu po3KpyuyroTh MOJIEKYIY;
— JIHK-nonimepasa ta JIHK-npaiimasa kaHasi3yroTh YTBOPEHHS HOBHUX JIAHITIOT1B;
— JIHK-nirasu — pyitnytots PHK-3aTpaBku.
— HIeuaxkicte pertikarii JJHK ckinanae 50 HykieoTu1iB y cekyHay (Y €yKapioTiB)
1 10 2000 HyKII€OTHIIB y CEKYHY (Y TPOKAPIOTIB).
Etanu penumikarii:

1. Iniuiauis:
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@) po3mi3HaBaHHs TOYKH iHIMiaIii (0co0JMBa OCIIOBHICTh HYKJIICOTH/IIB)

b) po3kpyuyBanus monekymu JTHK.

2. Enoncauia: napouryBanns nanmora JIHK nuisixom npuenHanHsi HyKJI€OTHIIB
no 301" KiHUA naHuyrora. Takum YmMHOM, YTBOPHOHTLCA HOBI NaHuorn [OHK 3a

yuactio pepmenty JJHK-momimMepasu B mpucyTHOCTI ioHiB MeTanis Mg?* a6o Mn?".
3. Tepminauyia: 3aBepllieHHs TIPOLIECY peruTiKaIiii.

Koxuwmit gouipniii nanutor JJHK ckpydyerbcs 3 MaTepuHCHKUM JIAHLIOTOM Yy
noABIMHY cmipanbk. Tak yTtBoproroThesa ABI Moisiekynu JIHK igenTHuHi 10
MaTepuHChbKOi. Bou (opmyroTscst okpemumu (pparmMentamu (peniikonamu) 10
JOBXKHHI XPOMOCOMH.

Penapayia — 1e 37aTHICTh KJIITUH JI0 BUIPABJICHHS MOIIKOKEHb Y
monekym JIHK. 3a wacom mnpoxomkeHHS y KIITHHHOMY ULHUKIl PO3PI3HSIIOTH
permnapariio:

— Oopennikamueny — BiqHoBneHHs JJHK no i nonBoeHHs;

— pennikamueny — BigHoBnenns JIHK mig gac pemmikarii;

— nocmpenaikamueny — BHUJAJICHHS TOUIKO/KEHUX JUISHOK, IO 4YacTo
MPU3BOJUTH A0 3MiHU reHa Ta nepeaadi gedextHoi JJHK namankam.

3a MexaHI3MaMH TPOTIKaHHS penaparili BUIUISIOTh Heekcyu3itny (CBITIOBY) Ta
eKxcyu3inny (BUpi3arody) pemnapaiiii.

Heekcuyusinina penapayia — BunpapieHHs nomkomkeHb JHK, ski BuUHUKIM
TUIBKA M Ji€l0  yabTpadiolieTOBUX MPOMEHIB. YTBOPIOIOTHCS — AUMEpPHU
HexkomiuieMenTapaux ocHoB (T — I, Il — I 1 T.1.). Ha cBiTii akTuByeThes pepMeHT
JAHK-dotomiraza, mo 3’eanyerbes 3 nomkokeHoro JJHK. depmeHT po3’ennye
3B’S3KM B AMMepax Ta BigHoBIOE Monekyny JJHK.

Excyusiiina penapayia — BunpabiieHHs nomko/keHb JIHK, mo BuHUKIM B
pe3ynbpTaTi Aii 10HI3yK04Oi pajialii, XIMIYHUX PedyoBUH Ta 1HIMX (akTopi. [Ipu
i} penaparii He TUIbKH pO3pi3aloThCsa TUMEPH ajie i BUPI3aI0THCS BETUKI TIISTHKU
JHK. Ilicnsa mporo BiOyBa€eThCsl perapaTUBHUNA KOMILJIEMEHTApPHHUM CHUHTE3 3a
yuactio JIHK-nionimepasu.

[TopymenHns: penapaiiii NpU3BOAUTH A0 TSAXKKHUX CHAJAKOBUX XBOPOO Yy JIOJUHHU.
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Hanpuxknan: mirMeHTHa KcepoJepma, CHHAPOM MEePEAYaCHOTO CTapiHHS.

I'en — 11e OTMHULIS CTIAJIKOBOCTI OPTaHi3MiB.
Bnepuie onuHUIIO CHagKOBOCTI Ha3BaB «CmaakoBUM ¢dakTtopom» I'. MeHnens y
1868 p.
YV 1909 p. 1. Morancen BBiB y HAayKy TepMiH «reH» sl IO3HAYCHHS OXHHUILI
CIagKOBOCTI.
T. Mopran Ta HOro KOJIETH BBaXKalld, IO «T€H» - II€ AUISHKAa XpPOMOCOMH, sSKa
BIJIMTOBIJIA€ 32 IPOSIBJICHHS MIEBHOT O3HAKHU.
TiTbKM KOJIM BYC€HI JOBEIHM, IO TeHu ckiagaroTtbes 13 JIHK, 3’saBuiock
BU3HAuUEHHS: «reH — miHiiHa auisaka JIHK, mo koaye Gimok». [loTiM BcTaHOBMIIH,
0 HE BCl T€HW KOAYIOTh OUIKU. Takok OyJO BCTAHOBJIEHO, IO T€HH €yKapioT
nepepuByacTi. BoHn MaroTh KOAyI0Ul JUISIHKU — eK30HU Ta HEKOIYI0Ul — IHMPOHU.
€ reHu, SKi MOXKYTb 3MIHIOBAaTH CBO€E TOJIOKEHHS y XpOMOCOMaX (Mpancno3onu).
CtpykTypa reHiB JyKe CKJIaJHa, TOMY Cy4yacHe BU3HAUEHHS '€Ha HACTYITHE:
I'en — ue nocnigoBHicTh HykJIeoTH 1B B MoJiekyni JJHK (y neskux Bipycis - PHK),
[0 BHU3HaYae CTpykTypy oaHoro nominentuay, T-PHK, p-PHK. CrpykryphHa
OJIMHUIIS T€Ha — Mapa HyKJICOTUIIB.
I'en — e pingaka JIHK, mo Bximrogae:
a) npomomop — YacTuHA I'eHa, J0 K0T MPUEIHYEThCS (PEPMEHT TPAHCKPHUIIIIIT;
b) oinanxka, wo mpanckpudyemoca (Komyroda dYacTHHa TeHa). MICTUTh
1H(opMallito Mpo MOCIiI0BHICTh HYKJICOTH 1B B Mosiekyini PHK;
C) mepminamop — 4acTUHA TeHA, IO J1a€ CUTHAJI PO 3aBEPIICHHS TPAHCKPHUTIIII.
KoxHna inTepgazna xpomocoma MicTuTh ogHy Mosekyny JIHK, B saxiit y miHiiiHOMY
NOPAJIKY pPO3TAILIOBYEThCS Oarato reHiB. ['€HOM JIIOAMHM MICTUTh NPUOIU3HO 3
MJIpJ. HYKJICOTHIHUX Tap, sIKi MOXKYTh CKiafgaT 1,5 MiH. reHiB. Aje QyHKIIOHYE
npu6n3Ho 25000 reniB. OcTaHHI HYKJICOTHUIU CKJIAJal0Th HEKOAYHOYl (IHTPOHH)
Ta PO3/IBHI, T1 , IO YaCTO MOBTOPIOIOTHCS MociiioBHOCTI (careniTHa JTHK).
Takum ymnom, JIHK eykapioT Mo)kHa pO3AUTUTH Ha 3 TUOU MOCIIIOBHOCTI
HYKJICOTHU/IIB:

1) Ti, wo ne nosmoprwiwmsca, yHikaavui (KOAYIOTH CTPYKTYpHI Outkm). Y
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moauHu 56% TakuX MOCTiJOBHOCTEH.
2) Ti, wo cnaérko nosmopioromsca (10>-10°). Lle renn 6inkiB pubocom, Ginkis
XpoMaTuHy, renu cunre3y T-PHK.
3) Ti, wo uacmo nosmopwiomsca (10°-107). He Hecyts iH(bopMaLio mpo 6itox
(caremitHa JJHK).
CTtpykTypa TEHIB IpPOKapioT — 1€ Oe3mepepBHI IMOCTIJOBHOCTI KOIYIOUUX
HykjaeoTuiB. JIiHIHI po3Mipu T€HA BIATIOBIIAIOTH PO3MIpaM CTPYKTYpPHOTO OijIKa.
VY eykapioT CTpyKTypa reHa Mo3aiuHo-TipepuBuYacta. Kojyrodi MocCii0BHOCTI
HYKJICOTHIIB (€K30HU) PO3IUISIOTHCS HEKOAYIOUnMH (IHTpoHM). Beepenuni ogHOTO
reHa MOXYTb MPOXOAUTU (PYHKIIIOHATbHI B3a€EMO/IIi OKpEMUX AUISHOK. Y eyKapioT
posmipu JIHK 3HauHO G111 3a po3Mipu O1IKa.
VY renotumni J1000r0 OpraHi3My € CTPYKTYpHI Ta peryisTopHi reHu. CTpyKTypHi
reHd OOYMOBIIIOIOTH CHHTE3 O1JIKIB, T€HH-PETYJIITOPU BIUIMBAIOTh Ha aKTHUBHICTH
CTPYKTYpPHUX T€HIB. Y KJITHHAaX OaraToKJIITUHHOTO OpraHi3My € TMOBHUM HaOIp
TeHIB JAHOTO BHJY, aje B pPI3HUX THUNAX KIITUH (M'S30Bi, HEPBOBI Ta iH.)
(GYHKIIIOHYE TIJTBKM HEBEJIMKAa KUIBKICTh CTPYKTYpHUX T€HIB, a came Ti, SKi
BU3HAYAIOTh BJIACTUBOCTI IAHOI KJIITUHU, TKAHWUHH, OPTaHI3MYy B II1IJIOMY.
Knacudikauis renis:
1) CrpykTypHi: 3) Ti, mo MoBYaTh

a) YHIKaJIbHI 4) T'enn T-PHK

b) Ti, mo moBToproroThes (Tanmemu)  5) 'erm p-PHK
2) TpaHcmo3onu 6) Perymstophi
CmpykmypHhi cenu HecyTh 1H(OpMAIIIO PO MEBHI OLIKH.
Pezynamopni — perynolTh Ti KOHTPOJIOIOTH POOOTY CTPYKTYPHUX TE€HIB Yy
nporeci 6i0cuHTe3y OlIKa.
Tanodemu yTBOPIOE OAMH 1 TOW K€ T€H, SKUU OaraTo pas3iB MHOBTOPIOETHCA
(IexiIbKa COTEHb pa3), HE BIIOKPEMIIIOIOUNCH OJWH Bij oaHoro. Hampuknaa: renu
p-PHK.
Tpancnozon — MOOIIbHUY TeHETUYHUH enemMeHT B MoJiekyii JTHK.

CnankoBa 1HGopMalis 3alUCYe€TbCS B MOJIEKYJIax HYKJIEIHOBUX KHCIOT 3a
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JIOTIOMOTOI0 2eHemu4Ho20 Koody. lle ToCHiIOBHICTh HYKJICOTHIB, SKa BU3HAYAE
MOPSAOK PO3TAIIyBaHHS aMIHOKHUCIIOT Y HOJINEHTH/IL.

I'eneTnuHuMi KO

Iepua JApyra ocHoBa Tpers
OCHOBA Yy 1| A r OCHOBa

@eninananin | Cepun Tuposun Hucrein Yy

@eninananin | Cepun Tuposun Hucrein 0

Y Jleninuu Cepun «Crom» «Crom» A

Jlevnmu Cepun «Crom» Tpunrodpan r

Jletinu [Tponin Tictuann ApriHiH Y

Jlewituu [Tponin [ctuann ApriHin 1

1l Jlewituu [Tponin ['myramin ApriHiH A

Jleiuun [Tposnin I'myramin Aprinin r

[30oneiinun Tpeonin Acmnaparin Cepun Yy

[3omeiia Tpeonin Acmaparin Cepun 1

A [3omeita Tpeonin Jli3un ApriHin A

MertioHiH Tpeonin Jli3un ApruHuH r

Banun Ananin AcnapariHoBa K-Ta Tminnn Y

Banun AnaHiH AcmaparinoBa K-Ta [ 1

r Bamun Ananig ['myraminoBa k-Ta I'ninuna A

Banun Ananin I'myraminoBa k-Ta Tminnn r

Baacmueocmi cenemuunozo xkooy:

1. Tpunnemnicmos (KOXHAa aMIHOKHCJIOTa B TMOJINENTHAI KOIYETHCS TphOoMa
nykiaeotugamu y JIHK);

2. Haomipnicms (0HY aMIHOKHCIOTY MOXYTb KOJYBaTH JEKUIbKAa PI3HUX
TPUILIETIB);

3. Oono3naunicmp (KOXKHUN TPUILIET KOJY€E OJIHY MEBHY KUCIIOTY);

4. YHuisepcanvnicms (K01 OJTHAKOBHIA JIJIs1 BCIX OPTaHI3MiB);

5. Konineapuicms (OCHIAOBHICTh TPUIUIETIB BHU3HAYAE TOPSIOK pPO3TAIIyBaHHS
aMIHOKHCJIOT);

6. Yuikanonicms (posramyBanss kojgoniB B JIHK mputamanHe TiTbKH TEBHOMY
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Oprasi3zmy);

7. JIiniiinicme (TpUILIETH PO3TAIIOBaHI JIHIAHO);

8. Henepepenicms (Mi>k HyKJICOTHJIAaMH BIJICYTH1 (Pi3UUHI IHTEPBAJIN);

9. Henepexpuenicmsp (B Monexyini JIHK koxxHuil HyKI€OTH] BXOIUTH JIMIIE 10
SIKOTOCh OJTHOTO KOJIOHY);

10. Cmapmosicmep (cuHTE3 OMINENTUY TOYUHAETHCS 3 TpUIuiety AYTD);

11. Tepminauyin (xiHeup CUHTE3Y TOJIMENTUY; 1€ «CTOM-KoJmoHm»: YAA, VAT,
YT'A)).

12. Oononanpaenenicmp (3untyBaHHs 1HQOpMAIl BiAOYBa€TbCS TUIBKU Y

HAMpSIMKY BiX 5 “KiHI 10 3 “KiHIIA).

4.2. Marepiaau 1J1s1 CAMOKOHTPOJIIO:

1. ®yuknii IHK:

A.Cunre3 611ka

B. TpumneTtHicTh

C. CnenudivnicTb

D.36epexenHs crnaakoBoi iHPpopmarlii

E. Cunre3 ByrjieBoaiB

2. YrBopenns Bcix BuaiB PHK y kiaiTuni 3aiiicHI0€ThCS:
A.Y sanpi

B. Ha pubocomax

C. Ha mem6panax ETIC

D.V nepokcucomax

E. V nizocomax

3. BKaxiTh pe4oBUHU, AKi BXOJAATH 10 CKJIATY OJJHOTO HYKJIE€OTH]Y.
A.Tlenro3a, 3amuiok GpochHopHOi KUCITOTH, a30TUCTA OCHOBA
B. I'ekco3a, 3anuimiok ¢pochopHOT KUCIOTH, a30TUCTA CIIOJIyKa
C. AminokucinoTa, pocarna rpyma, THMiH

D. Tpuo3a, a30TrCTa KUCIO0Ta, YpaIliI

E. Terpo3sa, dhocdarna rpyna, aaeHiH

4. Slke TBepa:keHHs € Bipuum? JJHK — me:
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A. OTHOMaHITIOTOBA, CIIPATBLHO 3aKPyYEeHA MOJIEKYJIa

B. JIBonaniroroBa, aHTunapasieibHa, JiiHiiHa MOJIEKyJIa

C. JIBonaH1torosa, napajieibHa, CIipajibHO 3aKpydeHa MoJIeKyia

D. /IBonanitrorosa, aHTumnapaneibHa, CipalbHO 3aKpydeHa MOJIEKya

E. Onnonanirorosa, jgiHiiHa MOJIEKYJia

5. BigHoBJIeHHSI MOIIKOIKeHOI TiIssHKH MoJiekyan JIHK 3a nonomorozo
cnenu@iyHOro pepMeHTy MO HEeMOMKOMKeHOMY JaHIory. [le sBuie mae
Ha3BY:

Pemapartis

Jymumikaris

Perumikaris

o w >

[Himarms

E. Tepminaris

6. BcTaHoBJI€HO, 10 NMOC/IiIOBHICTh TPUILIETIB HYKJI€OTH/AIB TOYHO
BiJIMOBi/Ia€ MOCTIJOBHOCTI AMiHOKHUCJIOTHUX 3AJTHIIKIB y NOJINENTHIHOMY
JAHIIOTY. SIK HA3MBAETHCH TaKa 0COOJMBICTH TEHETUYHOTO KOy ?
A.KomineapHictb

B. HamumnikosicThb

C. TpunieTHICTh

D. VHiBepcanbHICTh

E. HenepekpuBHICTH

7. JloBsxkuHa ogHoro nykiaeoruay y3aos:x Bici IHK - 0,34 am. SAky noBxuny
MAa€ IeH, SIKUH KOAY€ iHCYJIIH, AKII0 BiA0OMO, 10 10 HOro CKJIaAy BXOAUTh 51
amiHOKHcJI0Ta?

A.50 M

B. 60 um

C.35um

D.75 am

E. 52 Hm

8. Uomy reHeTH4HMIi KOJ yHiBepcaabHuii?
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A.Mictuts iHpopMaIiro mpo OyaoBy Oiaka
B. Tpunnernuit

C. €nuHuit 115 BCIX OpraHi3MiB

D.Konaye amiHOKuCIOTH

E. Konineapuuii

9. OnHa aMiHOKHCJI0TA KOAYETHCA:
A.OHO0 a30THCTOI0 OCHOBOIO

B. /IBoMa a30THCTHMH OCHOBaMHU

C. Tppoma a30THCTUMH OCHOBAMU

D. OxauM noinenTuIom

E. JIBoma nominenTuaaMu

10. /IBa noqinykieoruauux ganuoru JJHK 3'ennyrorbcs mixk co6o10:
A.TlenTuaHUMH 3B'SI3KaMH

B. BogueBumu 3B'si3kaMu

C. EnepreTuynumu 3B's13kaMu

D.loranuMu 3B's13kaMu

E. KoBasileHTHUMH 3B's3KaMu

IIpoTOKO0J NPAKTHYHOIO 3aAHATTS

JlaTa

Po6oTa Nel. byoosa ¢ppazmenma monexkyau /[HK
3amaoiite cxemy OynoBu ¢gparmenta moiekyiau JHK (2-3 mapu HykIeoTHIIB).
[To3HauTe OAMH HYKJICOTH/T 1 HA3BITh HOTO CKJIAJIOBI, a TAKOXK XIMIUHI 3B SI3KH MK

HUMMU.
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PoboTa Ne2. Pennixauin /[HK

3amanmoiite cxemy perutikanii mosiekynu JJHK. BkaxiTh HanpsMOK perutikarii.

PobGota Ne3. Po3e'azyeannsa 3aoau

1) ®parment koayrouoro jganiora JJHK mae Takuii nykneotuanuii ckiam: ['-I'—
-II-A-T-A-A-II-T-II-T. @ Bwusnautre: a) MOCTIJOBHICT,  PO3MIIICHHS
HYKJICOTUIIB Y Hekoaytouomy Janio3i JJHK Ta BMIcT (y BIZCOTKAax) KOMXKHOTO
HYKJIEOTH/a B JaHOMYy (parmMeHTti; B) JOOBXKHHY 1 Macy (QparmMeHTa, SKIIO
MOJIEKYyJIsIpHA Maca Hykjieotuaa — 345 a.0.M., a 1oBxuHa — 0,34 HM.

Piwenna:

2) ®parment mosiekynn JIHK mictute 348 UUTHIMIOBHX HYKJICOTHIIB, IO
ckianae 20% ix 3aranbHOi KiUTBKOCTI. CKUIBKHM HYKJICOTHAIB KOXXHOTO BHIY
MICTUTH T'€H?

32



Piwenna:

3) Hekonpyrouwmii nanmror monekynu JJHK mae taky 6ynosy: TAI" AI'T LHI'T TTA
LI'T. Buznaure O0y/n0oBY BIJAMOBIAHOI YaCTUHM MOJIEKYJIU OUIKA, CUHTE30BaHOI 3a
y4acTro koayrouoro Jyanmora JIHK.

Piwenna:

4) ®parMeHT MOJIEKyJIM Oika MIiOTJIOOIHY MICTUTh AMIHOKUCIOTH Y TaKOMY
nopsaaky: Ana-I'my-Tup-Cep-I'nn. Busnaure crpykrypy nunsaku JHK, sika koxye
ITFO TTOCJTIIOBHICTh aMIHOKHCIIOTHHUX 3aJTUIIIKIB.

Piwenna:

JlaTa i mignuc BUKJIagava

33



Curyariiigi 3aj1aui;

1. ¥V mTy4He MOXKMBHE CEPEIOBUIIE BHECIN MIYCHHU yparui 1 uepe3 IesKuil Jac
fioro OyJi0 BUSIBJIEHO NEPEBAXHO y prbocomax 1 mopsia 3 HUMU. [laliTe moscHeHHs
IIOMY SIBUIITY.

2. Y ITy4YHE MOXXUBHE CEPEJOBHUILE, J€ BUPOUIYIOTHCS KIITUHHU, BHECIH PO3UYUH
TUMIHY 3 PaJl0aKTUBHOIO MITKOI. Uepe3 Nesikuii 4yac MITKY BUSIBIIIM y siapl. Sk

MO>KHA 1€ TIOACHUTH?

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHS.
1. TecroBi 3aBHa”HHs

2. HaBuajipbHO-METOMUYHUN ITOCIOHUK.

SAHATTS Ned.
1. TEMA: OPTAHI3ALISA INOTOKY IH®OPMAIIII B KJITHHI.
PEI'YJIALISI EKCIIPECII TEHIB
2. AktyajabHicTh TemMH. biocunTe3 Oisika — 1€ yHIBepCadbHHM Ui BCIX JKUBHUX
Oprasi3MiB BHJ IUIaCTUYHOTO OOMiHy. biocuHTe3 Oinka 3abe3nedye MpoIEcH
caMOOHOBJIEHHs opraHi3my. [lopymieHHs GiocuHTe3y Oijika BiJIOyBa€eTbCs 4Yepe3
HEJOCTaTHE 3a0e3MEYeHHs] MOKUBHMUMM DPEUYOBHHAMHM Ta 32 HAsABHOCTI HU3KHU
NaTOJIOTIYHUX CTaHIB.
3. Merta 3aHATTS. 3aCBOITH MOJICKYJSIpPHI MEXaHI3MHM peaizailii TreHeTHUYHOI
iHbopMallli B KIIITHHI, a TaKOX ii PErysliio y Mmpo - Ta eykapioTiB. BuBuutH
0COOJIMBOCTI MpOIIeCy TPaHCIALIL Ta 11 eTamnu.
4. 3aBaaHHA QI CAMOCTIHHOI po0OTH Mix Yac MiATOTOBKH Ta NPOBEACHHS
3aHATTS.
4.1. TeopeTu4Hi MUTAHHSA 10 3AHATTH:
1. Opranizauist nOToKy iH(popMalii B KJIITHHI.
2. biocunTe3 61y1Ka Ta oro eranu:
a) TPAHCKPUIIIIIST: 1HIIIAIISA, eJIOHTaIllsl, TEPMIHAITIS;
0) MpOIIECHHT, CIIJIAHCHHT;

B) TPAHCJISALISA: 1HIIAIIS, eTOHTaIlis, TEPMIHAIIIS;
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I') IOCTTpaHCIIALIiHA MoUDiKaIlis OLTKIB.

3 MounekynspHi OCHOBHU PETYJIALIT eKCIIpecii reHiB.

[Ipouec OiocuHTE3y Oisika B €yKapiOoTiB MOXKHA MPEICTABUTH y BUIJISII
cxemu JIHK — npo-i-PHK — i-PHK — noninentuauauii gadIor — 61710K.
Etanu GiocuHTe3y O1JIKIB:

Tpanckpunuyia (nat. transcriptio - mepenucyBanHs). Lle cuHTe3 B AApi KIITUHU

monekyu-nonepeanuil i-PHK (rpo-i-PHK) 3a mporpamoro JTHK.

Tparckpumilis MPOXOAUTH B TPU €TaIH:

—  Inimianisg

— Eaonraunis

— Tepminanis

1. [Iniuyiayia. 1lin pieto depmenty nonpidiHa cmipanbs JJHK poskpydyerbes.
®epment PHK-momimepasza mpuennyerbest g0 mpomotopa JIHK Ta i3 BuUTbHHX
HYKJICOTH/IIB MOYMHAETHCS cuHTE3 Mpo-1-PHK

2. Enownzayia — npoliec HapOIIyBaHHS MOJIHYKJICOTHAHOTO JAHIIIOTA.

3. Tepminauia — 3axkinueHHs cuntesy npo-i-PHK, xonu ¢epmeHTt mocsrae cromn
koqony (AI'T, ALIT a6o ATLI).

Hinsuka JHK, mo wmicTuTh npomMoTOp, MOCHIAOBHICTh HYKJICOTHIIB, IO
TPaAHCKPUOYIOTHCS 1 TEPMIHATOP, HA3UBAETHCS MPAHCKPURIIOHOM.

Ilpouecunz — nospisanna PHK. ¥V eykapiot, B mpoueci no3piBanss mnpo-i-PHK,
cnemiaiibHl (PEPMEHTU BHUIAISAIOTH (HMPOHU — IHEPTHI IUISHKU Ta 3IIUBAIOTH
ek30Hu — xonywoul nuisHkd. [lpomecu, mnoB’si3ani 13 jgo3piBaHHsIM 1-PHK,
HA3UBAIOTHCS npoyecunzom. llporec 3mmMBaHHSA KOAYIOUUX AUISHOK — €K30TIB 3a
JIOTIOMOTOI0 (PEpMEHTIB JTira3, Ha3UBAEThCA cuaaiicunzom. YTBOproeThes 1-PHK
a6o M-PHK. I3 sigpa Bona Hagxoauts 10 pudocom EIIC.

Tpancnauyia. lle cunte3 mnominentuay 3a mnporpamoro M-PHK. Tpancnsuiro

PO3IUIAIOTH Ha 3 eTanu: iHiuiayia, enonzayis, mepminayis
1. Inivyiauia

1) m-PHK 3'exnyethest 3 Masioro cy0oauIiero pudoCoMH.
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2) o craptoBoro kogoHy M-PHK (AVT') komIuieMeHTapHO NPUETHYETHCS CBOIM
aatukogonoM (YAIl) t1-PHK(1) 3 amiHokucinoToro (meTioHiH). Peaxkiis
npueaHanHs aMiHokucioTu 10 T-PHK HasuBaeTscs pekozniuiero. Mix KOJIOHOM U
AHTUKOJIOHOM (POPMYIOTHbCSI BOJHEBI 3B'SI3KU. Y TBOPIOEThCA KOMIUIEKC IHIIAIIIT:
mana cyboounuysn puoocomu+i-PHK+m-PHK+memionin.

3) Jlo mpOro KOMIUIEKCY TPUEAHYETHCS BeIUWKAa CyOOJMHHUIS pPHOOCOMHU.
VYTBOproeThess (YHKIIOHATBHO aKTHBHa pubocoma. B pubocomi omHOYacHO
MOXYTh 3HAXOJUTHCS TUIbKHU JiBa kojoHu M-PHK.

2. Enonzayia — nipoiiec mo10BKEHHS MENTUAHOTO JAHIIOTA.

1) Jlo npyroro KOJOHY KOMILJIEMEHTAPHO MpHEAHYeThcs HactymHa T-PHK(2) 3
MEBHOI0 aMIHOKHUCJIOTO0. M1k JBOMa aMIHOKUCJIOTaAMU YTBOPIOETHCS HEenMUOHUIL
3B'SI30K.

2) -PHK(1), sixka npuiiniuia paHiiie, BUXOAUTh 3 PUOOCOMH 1 MOKE MPHUETHYBATH
HOBY aMIHOKHUCJIOTY.

3) M-PHK i T-PHK(2) 3 aumenTtimoM mepeMiliyeTbes B puOOCOMi Ha OJHMH KOJIOH.
Ho tpetpboro kogony M-PHK nigxonuts T-PHK(3) 3 amiHOKHCIIOTOTO 1 T. 1.

3. Tepminauia — 3aKiHYCHHS CHHTE3y Ta BUBUIBHEHHS TMOIMEHTHIY.
HapoiyBanHs naHIiora npogoBKYy€eTbCA 10 «CTON-KOJAOHY.

Hocmmpancaauiiitna moougikauis.

CuHTe30BaHU# TOJIMENTH]T TOTpAIUiie B IUTOIUIazMy, mnopoxkuuny EIIC a6o
anapat ['oibpki, 1€ 3aBepiiyeTbes popMyBaHHS O11KOBOI Mojekyiau. B mporeci
J03p1BaHHA.B1IOYBAIOTHCS TIPOCTOPOBI Ta XiMIYHI TepeTBopeHHs (O1I0K HaOyBae
BTOPUHHOI, TPETUHHOI a00 YETBEPTHHHOI CTPYKTYPH) 1 CTAHOBUTHCA AKTUBHUM
O1IKOM.

[Ipotec cunrtesdy Oinka moTpedye Benukux BUTpat eneprii ATO.

PesynpTaToM ydacTi OUIKIB B METa0OJI3MiI € PO3BUTOK O3HAK. TakUM YHUHOM,
nporiec 610CUHTE3y O1IKa 31HCHIOETHCS] B YOTUPU €TAIH:

1. Tpanckpumniris.

2.ITocTTpanckpumiiiHi nmpouecu (MPOIECHHT, CTUIAHCHHT).

3. Tpancsis.
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4 IloctTpancmsmiiiai  nporecu  (popMyBaHHS ~ BTOPUHHOI, TpPETUHHOI Ta
YETBEPTUHHOI CTPYKTYpH O1IKa).

Pezynauia akmuenocmi 2enis.

OyHKIIOHATbHA OJUHUIIS OpraHi3allii FeHeTHYHOTO MaTepialy MpoKapioTiB,
sgKa BKJIIOYA€ TE€HM, 10 KOAYIOTh IOCIIJIOBHO IMpalioroyi OUIKM Ha3WBAETHCS
onepon. BiH TOYMHAETHCS 1 3aKIHUYETHCS PETYJSTOPHUMHU AUITHKAMH —
mpoMoTOpoM (TIoYaTtok) 1 TepMmiHatopoMm (kiHemns). Jlo ckiamy omepoHa
MPOKAPIOTIB BXOJATH CTPYKTYpPHI T€HH, SIKI KOAYIOTh OUIKH, IO 31MCHIOIOTH
MOCIIZOBHO €Tanu 010CUHTE3y MEeBHOI pEUOBUHU. PerynsaropHi ej1eMeHTu:

Ilpomomop — ninsiHKa 3B's13yBaHHs PEPMEHTY, IO 3A1HCHIOE TPAHCKPHUIILIIO.

Onepamop — ninsiHKa 3B's13yBaHHS PETYJISITOPHOTO O1IKa;

Tepminamop — nunsiHKa B KiHLI ONEPOHA, [0 CUTHANII3YE PO MPUITUHEHHS
TPaAHCKPUIIIII.

Perynsuisi 301HCHIOETBCS  CHCIIAIBHUMHM  PETYJIATOPHUMHU OlIKamu, sIKi
3aK0JI0BaH1 y reHax — peryisTopax. B npoueci perynsuii OepyTh y4acTh 1 CIOTYKH
HEOILTKOBOI Tpupoau — eghekmopu. BoHU 31aTHI B3aEMOJIIATH 3 OJIKOM-
pPEeryasTOpOM Ta 3MIHIOBATH HOTO 3JAaTHICTh 3’€IHYBAaTHUCh 13 OMEpPaTOpoM, Ta
MOXYTb, 200 crpusTi nodarky cuHtesy i-PHK, abo Hi. Skuio Oinok-perynarop He
nae (pepMeHTy MpHUEAHATHCS 10 MPOMOTOPY, BIH HA3UBAETHCS OL10K-penpecop.
Axio 61710K-perynsaTop GepMEeHTy CHpHs€ MPUENHAHHIO IO MTPOMOTOPY, TO HOTO
HA3WBaIOTh OLIOK-AKMUEGAMOP .

B 3amexxHoCTi BiA pe3ynbTaTiB Takoi B3aeEMOil cepen eghexkmopie
PO3PI3HSIOTh [HOYKMOpuU, SKI CHPUSIIOTH TPAHCKPUIIIIL Ta penpecopu, K1 in
MEPEITKOIKAIOTh.

Perynsmisi akTUBHOCTI T€HIB y €yKapioT OuIbIl ckiagHa. Tak SK Mpoliec
TPAHCKPUIMIIIT BKJIFOUAE MPOIECUHT Ta PO3MEKOBYETHCS Y MPOCTOPI 13 TPAHCIALIEID
Ta TOCTTPAHCIAIHHUME Tporiecamu. | eHn-perynaTopu MOKyTh 3HAXOUTHCH SIK B
OJIHIM XpOMOCOMI 31 CTPYKTYPHUMU T€HaMH, Tak 1 B pi3Hux. Kpim Toro, perynsiis
aKTUBHOCTI I'€HIB y €yKapioT MoB’sA3aHa 3 yrBopeHHsM komiuiekcy JIHK ta Ouikis-

riCTOHIB.
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4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. ¥ npoueci Tpanckpunii y eykapior Bii0yBaerbes:

A.Cunre3 1 —PHK

B. CunTes nmominentumy

C. CunTe3s ByIJeBO/IIB

D.Cunres npo-i-PHK

E. Penapamis JIHK

2. Ha3BiTbh eTanu cuHTe3y 0iJIKOBOI MOJIEKYJIU Y €yKapioT:

A. TpaHcKpuIis, NPOIECUHT, TPAHCIIALIS, CIUIAMCUHT, TOCTTPAHCIISIIHA
Moaudikais.

B. Tpanckpuriiisi, TpaHCISIIis, TOCTTPaHCsALIHA MOAU(IKAIIS, CTUTAMCHHT
C. Tpauckpumiiisi, MPOLIECUHT, TPAHCIALIS, TOCTTPAHCIALIHA MOAU(IKALIIS
D. Tpancsiis, TpaHCKPUIIITis, MPOIECHHT, TOCTTPAHCIIAIIHHA MoTU(iKaIlis
E. Tpanckpuriisi, TpaHCHSIS, CIUTAMCUHT, TPOLIECUHT, TOCTTPAHCIAIIHHA
Mo U diKaIis

3. B sikuX opraHoinax KJiTHHH NeNTHIHUI JAHIIOT MIEPETBOPIOETHCA HA
oinok?

A.KniTuHHMN TIEHTP

B. Jlizocomu

C. Bakyomi

D.Ilmactunu

E. Kommmieke ["onpmxi

4. 1o Take KoMILIEeKC iHIianil MpH TPAHCAALII?

A.Mamna cy6oaununs pudocomu + i-PHK + 1-PHK — meTionin

B. Benuka cy6oaunamuis pudocomu + [-PHK — Bamin

C. Mana cy6onunuiis pubocomu + 1-PHK — meTioHiH

D.Mana cyooaununs pudocomu + i-PHK + Benuka cyboaununs + nizun

E. Mana cyboaunutisg pubocomu + craptoBuii kooH i-PHK

5. KuiTuHu, 110 Hajie:kaTh O/Hii JIIOAUHI, 31aTHI 0JJTHOYACHO CUHTE3yBaTH

pi3Hi 0iniku. e MOXKJINBO TOMY 1IO:
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A. Cunre3oBaHi O1IKH 3100yBalOTh Y MPOLEC] CAMO300OPKH Pi3HY CTPYKTYPY
B. OnnouacHo y kimiTUHax TpaHCKpUOYIOThCs pi3Hi AutaHku JJHK

C. Kimitunu ogHoro opranizmy maroTh pizHy JJHK

D.V kiiTuHax MocTiitHO BiA0YBalOThCA Pi3HI MyTallii

E. VY xiitTuHax oHOTO OpraHi3My MO-pi3HOMY BiOyBaeThCcsl O10CHHTE3 O11Ka
6. Buznaure antukoaonu s T-PHK, siki 6epyTh yuacthb y cuHTe3i OijiKa,
koaoBaHoro rakum ¢pparmenrom JHK: A I'TT ATI

A.TI'TL LA TALL

B. VI'l] LIIIA YALL

C.AOI'TTT ATT

D.ALUI'ITY AVI

E.I'TT LIVL] AAY

7. AMIHOKMCJIOTHI 3aJIMIIKH Y NoJinenTuai 3'€THY€ThCA 3B'AI3KOM:
A.Boauesum

B. lonnum

C. [lentugaum

D. ducynbdigaum

E. Makpoepriyaum

8. TpaHckpunuisi BigdyBaeThbcsi B:

A.IluTomma3mi

B. SAnpi

C. Snepri

D.Memb6panax EIIC

E. Pubocomax

9. EjloHranisi TpaHc/siLii — ue mpoiec:

A.TlogoBxeHHs MOJMIHYKICOTHIHOTO JaHIIora

B. ITonosxeunns i-PHK

C. Ilpueananns pubocom

D.IlogoBxkeHHS! NENTUAHOTO JIAHIIOTa

E. 360opka pubocom
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10. SIx ma3uBaeTbes npouec ao3piBanns PHK?
A. Criaiicuar
B. Enonraris
C. Tepminartis
D.Moaudikarris
E. IIpouiecunr
IIpoTOKO0JI NPAKTHYHOTO 3aAHSATTS

JlaTta

PoGota Nel. Emanu oiocunme3y oinka eykapiomis.

JlaiiTe Ha3BY IIpoliecaM Ta BKaXITh JI¢ BOHH B110YBatOTHCS.

1. THK —  mpo-i-PHK — ...
2. HpO-i-PHK — M-PHK - ...
3. M-PHK —

cybonuHuii pudbocoM — ...

4. 1-PHK —  ami”oauun T-PHK — ...

5. pubocoma + M-PHK+ _,

) MOJIIIEITAL — ...
amigoarmmi T-PHK A

6. MOJITEeNnTHIN _, crnenudiyHi OIKK
3 pi3HUMHU QYHKIISIMU — ...

PoGorta Ne2. Po3é’azyeanns 3aoau:
1. BusHaute kuibKicTh HykieotuaiB JIHK, mo koayroTs 6110k 3 500 MOHOMEDIB,
K110 25% HYKJICOTH 1B BXOAATH JIO0 CKJIaay 1HTPOHIB.

Piwenna:
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2. Onun nanmror JJHK cknanaerbes 3 1640 HykineoTHaIB, 3 SKUX 1HTPOHHI AUISHKH
ckinanaoth 240, 120 ta 320 HykmeotuaiB. CKITbKM aMIHOKHCIOT KOJIYE JaHa
JIHK?

Piwenna:

3. Ha omnomy 3 manmtoriB JIHK cunatesosana i-PHK, y skiit A-30%, I'-10%, VY-
26%, 11-34%. Busnaure BMmicT (y BiacoTkax) HykieotuaiB B JIHK.

Piwenna:

4. binok 1HcymiH ckiagaeThes 3 51 aminokucnotu. [1{o Baxkye: OLIOK YW reH, KUl
roro xoaye? MouekynsipHa maca amiHokucinot — 100 a. 0. m.

Piwenna:

Jlara i mianuc BUKJIaga4ya
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5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHH.
1. TecroBi 3aBnaHHS.

2. HaBuajipbHO-METOIUYHUN ITOCIOHUK.

SAHATTS Nes.

1. TEMA: MOP®OJIOIIA XPOMOCOM. KAPIOTUII JIOAWHMU.
JKUTTEBUM LUK KJIITUHA. MITO3

2. AKTyanbHiCTh TeMH. PO3MHOXEHHS — 0/IHE 3 OCHOBHHX BJIACTUBOCTEH JKHUBOTO.
3 po3mMHOXKeHHsAM KiiTuH (mpoaideparlii€ro), IMOB’si3aHI PICT 1 IMOHOBJICHHS
0aratb0X CTPYKTyp OaraTOKIITUHHOTO OpraHizMy. PO3MHOXEHHS KIIITUH MUISTXOM
MITO3y YTBOPIOE JBI F€HETHYHO 1IEHTUYHI KIITUHU. KepyBaHHS MOIIOM KIIITHH,
BUBYCHHS BIUIMBY Ha HBOTO PI3HMX (aKTOpiB (TUMY TKaHWHH, (Hi310J0TIUHOTO
CTaHy OpraHi3My, 30BHIIIHIX ()aKTOpiB) Ma€ BEJIUKE MPAKTUYHE 3HAYCHHS Y
MenuIvHI. BUBYEHHS KapiOTUIly JIIOAMHHW Yy HOPMI Ta TMAaTOJOTii JI03BOJISE
PO3pOOUTH METOIM JIIArHOCTUKU XPOMOCOMHHX XBOPOO.

3. Mera 3ansarTs. BuBuntu OymoBYy XpOMOCOM, METOAM BUBYECHHS KapiOTHILY
JIOJMHUA Ta MPUHUMINU Kiacudikamii xpomocoM. O3HAaHOMHUTHCS 3 >KUTTEBUM
IMKJIOM KJITHH. HaBunTHCcs aHamizyBaTh 3MIHM KJIITHH Ta iX CTPYKTYp Mij dac
KUTTEBOTO IIUKJTY Ta 3HAUECHHSI MMOPYILIEHHS MITO3Y.

4. 3aBaaHHs ISl CAaMOCTiHHOI po0OTH Mia Yac MiATOTOBKM Ta NMPOBEIEHHS
3aHATTS.

4.1. TeopeTu4Hi NUTAHHSA 10 3AHATTH:

1. CtpykTypa inTepdasznoro siapa. PiBHI ynmakyBaHHsS T€HETHYHOTO MaTepiaty.

2. Kapiotun monunu. [IpaBuna xpoMocom.

3. Opranizaiis KJIITAHY y yaci. K THHAUN UK.

4. Mito3, (pa3u MIiTO3y, XapaKTEpUCTUKA.

5. biosoriune 3Ha4eHHS MITO3Y.

6. [IoHATTS TIPO MITOTUYHY aKTHUBHICTh TKaHWH. DaKTopH, sIKi BIUIMBAIOTh Ha

MITOTUYHY aKTUBHICTb.
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B eykapioTHyHMX KIIITHUHaX BECh T'€HETHUYHUI Martepian 3HaXOAUTHCA Yy
anpi. [atepdaszne spo ckiagaeTbes 3 AaepHOT 000IOHKH, KapiOIIa3MHu, sIEpIIs.
HAoepna o06010nKa CcKIANA€eTbCs 3 JBOX MeMOpaH, MDK SKUMH 3HaXOIUThCS
nepunykieapuuit npoctip. Ilepunykneapuuit npoctip uepe3 kananu EINIC 3B’s3ye
KapiomiasMy 1 muromiazmy. OO0oJioOHKa sjipa MpoHW3aHA OaraTo4YMcCeTbHUMU
opamu, ikl MO>XKYTh 3MIHIOBaTH CBIM pO3Mip.

Kapionnazma mictuTth Boy, XpoMatuH, Outku-pepmentu, p-PHK, t-PHK, i-PHK,
sJIepHI OLITKH.

Aoepue mictuth Benuky KinbkicTb p-PHK, 6inku. Tyt yTBOproioThcs CyOOIMHUII
pubocoM. Snepust yTBOPIOIOTHCS Ha BTOPUHHUX MEPETKKAX XPOMOCOM (siAepleBl
OpraHi3aTopHu).

Dyukuii aopa:

1. 36epexxenns craakoBoi iHGopMmaiii B Mosekyinax JTHK.

2. Peanizanisi cnajkoBoi iHpopMaIlii NMUIIXOM CHHTE3Yy OUIKIB, 110 3a0e3Meuyl0Th
MIITPUMAHHS BCIX KUTTEBHUX MPOIECIB KIIITHHH.

3. Ilepenaua cnankoBoi 1H@opMmanii nuisixoMm perutikauii  JIHK, yTBopenHs
XPOMOCOM Ta iX JiJICHHS.

Ilpouecu, saki éiodyearomuca ¢ adpi: perutikailis, Tpanckpuriis Bcix BuaiB PHK,
MPOLIECUHT, YTBOPEHHS PUOOCOM.

['eneTnunuii Marepian B iHTEp(azHOMY APl 3HAXOAUTHCS Y BUTIISIL XPOMAMUHY
(xommuiexce JIHK Tta OinkiB y cniBBigHOIIeHH] 1:1). Jlo ckilagy XpoMaTHUHY BXOASTh
TICTOHOBI Ta HETICTOHOBI OUTKU. I'icmonoei 6inku (OCHOBHI, X BCHOTO 5 BHJIIB)
BUKOHYIOTh CTPYKTypHY OGyHKIi0. Hezicmonoei Oinku-depmeHtd (Kucii, ix
oinbme 100 BuaiB) OepyTh yudacTh y mpouecax, siki BigOyBatoTbes Ha JIHK
(perumikarisi, TPaHCKPUITITis, perapartis).

[Tin yac monauTy KIITHUH 3 XpPOMAaTHHOBUX HUTOK (DOPMYIOTHCS XPOMOCOMH, SIKI
BIIITPalOTh TOJIOBHY POJb Yy IbOMY IIPOIIECi, TOMY II0 BOHHU 3a0€3MEUyIOTh
nepeaady chajakoBoi iHGopmarlii BiJl OJHOTO TMOKOJIHHS JO JIPYroro 1 O0epyTh
ydyacTb B peryisii  KITHHHOro Merabonizmy. Jlo ckiagy XpomMocoM

eykapiotuunux KmituH Bxonath JIHK, Oimku, neBenuka ximbkicth PHK Ta ioHM
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Mg i Ca*.

XpOMOCOMH MOXKYTh 3HAXOAUTHUCS Y 2-X CTPYKTYPHO-(PYHKIIIOHAIBbHUX CTaHAaX:

1) fMecnipanizoéannomy (HEKOHICHCOBAaHOMY)— B KJIITHHI, SKa HE IIUTHCS
XPOMOCOM HE€ BHUJIHO, BUSBIISIFOTHCS JIUIIIE TPYOUYKH Ta TPAHYIU XPOMATUHY.

2) Cnipanizoéannomy (KOHICHCOBAaHOMY)— Ha 4Yac MOAUTY KIITHHH XPOMAaTHH
KOHJICHCY€ETHCS 1 IIPU MITO31 XpOMOCOMH J0OpE MOMITHI.

Ha pi3HMX AUTAHKAaX XpPOMOCOMH CIHipajizallis XpOMaTHHY HEOJHaKoBa. 3 LUM
MOB'sI3aHa pi3HA IHTCHCUBHICTh 3a0apBJICHHSI OKPEMUX JIJITHOK XpOMOCOMU. binbI
Cripaii3oBaHl Ta IHTEHCHUBHO 3a0apBiICHI JUISHKU  (2emepoxpomamun)
BUKOHYIOTb CmpyKmypHy ¢hyukuyito. Menm cripanizoBaHi Ta ciabo 3a0apBiieH1
JUJISTHKY (eyXpomamun) BUKOHYIOTh iH(hopmamueHy hpynKyiro.

XpomaThH KIITHHUA MOXE 3HaXOJUTHUCh Ha JEKUIbKOX PIGHAX OpzaHizauii
ado ynakyeamHs.

Hyxneocomnuun. ToHKa HUTKA HYKJIEONPOTEIA CKIIANAETHCSA 3 HYKJIEOCOM.
Hyxkneocoma — 11e 9yacTuHa, 1m0 MICTUTh TUCKH 3 8 MoJieKyn OinkiB-TicToHiB (Hy,
H,a, Hs, Hy), Ha sixy makpyuyerbes ainsgaka JIHK, mo ckiaamaerscs 3 140 map
HykineoTuaiB. Mix auckamu 3Haxomuthes JJHK, mo ckmamaerses 3 60-100 map
HYKJICOTHU/IIB.

Hyxkneomepnuii. BinOyBaetbcs noaanbine BkopoueHHs: JIHK 3a paxyHox
30mmkeHHs 8-10 HykiieocoM. YTBOPIOIOThCS Hykaeomepu. [osxuna JIHK
3MEHIIYEThCS B 6 pasiB.

Xpomomepnuit  (xpomonemnuii,  nemJjenodionuir).  Hykiieomepu
30uparoThcs B TPymH, yTBoptooun xpomomepu. Jlosxuua JIHK 3menmryetscs B
10-30 pa3iB Ta yTBOPIOIOTHCS XPOMOHEMHU.

Memagpaznuii. 1inpHO ynakoBaHa XpOMOHEMA y BUTJISI AUCKIB YTBOPIOE
meTadazHy xpoMatuay. JJoBxkuHa XpoMOCOMHU 3MEHIITYeThCs e B 10 pasis.

Y xpomMocomax po3pi3HSIOTh MEPBUHHY HepemaxcKy (LIEHTpOMEpY), sKa
IUTATH XpoMocoMy Ha 2 naeua. KiHui muiedeil Ha3uBarOThCs menomepamu. Bouu
HE JIO3BOJISIIOTH 3’€JIHATHCS XPOMOCOMI 3 IHIIMUMH XpomocoMmamu. Jleski

XpOMOCOMH MalOTh BTOPUHHI MEPETSHKKH, SIK1 B1IOKPEMITIOIOTH AUITHKH XPOMOCOM
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(cynymnuxu) Ilenmpomepa ™MoOXe MaTu pi3HE pO3TAlNIyBaHHS, B I[HOTO
3aJIeKUTh (hopMa XpoMocoM. Po3pi3HSIOTE!

o Memauenmpuuni — MarOTh PiBHI UM Maiike PiBHI IUIeUl;

o CyomemauenmpuyHi — MarOTh ILJICUl PI3HOI IOBXKUHH;

* AKpoyenmpuyuni — MalOTh MATUYKONOAIOHY (PopMy, 3 AykKe KOPOTKUM IPYIHM
IJICYEM.

Jlessiki XpOMOCOMH MarOTh BTOPUHHY MEPETSIKKY, SKa BIJOKPEMIIIOE BIJ IJIeda
CYITyTHHUK.

XpoMOCOMH1 HA0OPH €yKapioT MiJUISATaloTh TAKUM MPABHJIAM:

1. IIpasuno nocmintnocmi KinbKocmi Xxpomocom (4UCI0 XpPOMOCOM Ta XapaKTepHi
0COOMBOCTI TX Oy/1I0BM — BHOBAa O3HAKA).

2. Ilpasuno napnocmi xpomocom (XpoMOCOMH, K1 BITHOCATHCS JI0 OJHOI Mapu,
HA3WBAIOTHCSI TOMOJIOTTYHUMH: BOHH MAlOTh OJTHAKOBUH pO3Mip 1 Oy10BY).

3. Ilpasuno inougioyanvnocmi xpomocom (KoxHa mapa XapakTepU3yeEThCsl CBOIMU
OCOOJIUBOCTSIMHU).

4. Ilpasuno nenepepsnocmi Xxpomocom (XpoMOCOMH, 3/IaTHI JJO aBTOPEIPOTYKITIT
M1]1 Yac MOAUTY KJIIITHUHH).

B sdampax wmiThH Tina (COMaTMYHHUX KJIITHHAX) MICTUTBCA TOBHUH,
noABiHUN Hablp XxpomocoM. Takuii HaOlp HAa3UBAETHCA OUHIOIOHUM 1
Mo3Ha4yaeThcsl 2N. B sapax crareBUX KIITHH 3 KOXHOI TapW TOMOJIOTIYHHX
XpPOMOCOM TPUCYTHSl JHIIE OJHA. Takuii HaOlp HA3MBAETHCS 2aANAOIOHUM 1
MO3HAYAETHCS N.

Jurnoigauii HaGlp XPOMOCOM KJIITHHHU, SKUN XapaKTEPU3YEThCS iX YHCIIOM,
po3MipaMu Ta (OPMOI0, Ha3UBAETHCS KAPIOMUNOM.

loiocpama — 1€ CUCTEMAaTU30BAHMM KapilOTUI, KOJH XPOMOCOMH
PO3TaIIOBYIOTHCS Y MIOPSAKY 3MEHIIIEHHS X JIOBXKUHHU.

Hopwmainbhuii kapiotun gtoauau — 46 xpomocom, abo 23 mapu. 3 Hux 22 napu
— XpOMOCOMHU OJTHAKOB1 y YOJIOBIKIB 1 KIHOK (@ymocomu) v OjJHa Tapa — CTaTeBi

XPOMOCOMHU (2emepoxXpomMocomu).
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Kummeeuit yuxn kaimunu — 1€ TEPIOJ OHTOT€HE3Y BiJ HAPOIKEHHS
KJIITUHHA (JUICHHS) 10 3aru0erti abo HaCTYITHOTO TOJILTY.

Knimunnunn (mimomuynuit) yukn — 1¢ Nepioj >KUTTSA KIITUHUA BiJl OJTHOTO
oty 10 Apyroro. e Uk cKirafaeThes 3 TPhOX TOJIOBHUX CTaJIii:
e Iurepdasa.
e MiTo3 (KapiokiHe3).
e [luTokiHes.

InTepdasa — 1e nepiox Mixk noAiIaMu KINTHHU. BiH BK/IIOYa€e Tpu eTanu:

1) Ilpecunmemuunuii (G,) — BinOyBaetbes cunre3 PHK 1 ctpykTypHux OinkiB. 3a

iX paxyHOK BIHOBIIOIOTBCS U AUGPEPEHIIIOIOTHCS OPraHOIM KIITUHHM IiCIIS
MmiTo3y. Kiituna pocte. XpoMocoMu ckiagaroTbes 3 oAHiei xpomarunu. Habip
T€HEeTUYHOI0 MaTepiary 2N2C, Ae N — KIJIBKICTh XpOMOCOM, ¢ — KuibKicTh JIHK.

2) Cunmemuunuu (S) — BinOyBaetbes penyriikamis JJHK, cuaTes saepHux OUIKiB

(ricroniB). Tenep Ko’KHA XpOMOCOMa CKJIAIA€ThCS 3 IBOX XpoMmaTu, 2N4c.

3) Hocmcunmemuunui (G,) — ine cuntes AT®, PHK, 6inxiB BepereHa mouiny.

Hinarbes MITOXOHApPii Ta XJyoporutactu. LleHTpiodi MOJBOIOIOTHCS, MOYMHAE
YTBOPIOBATUCH BEPETEHO MOy 2N4C.

MiTo3 ckiianaetbes 3 4-x das:
1) Ilpoghaza — XPOMOCOMH CKPYYYIOTBCS, BKOPOUYYIOTHCS, ITOTOBIIYIOTHCS.
XpoMaTuy BiAIITOBXYIOTHCS 1 TOEAHAH] JIUIIIE B 00JIaCTI LIEHTpOMEpHU. Snepiis Ta
aepHa MeMOpaHa pyHHYIOTbCA. XpPOMOCOMH MOTPAIIISIOTh Y IUTOIIa3My. B et
KE Yac MEHTPI0Jl PO3XOIATHCS 10 TOMOCIB KIITUHU. HaBKOJIO KOKHOI IIEHTP10I1
YTBOPIOETHCSI BEPETEHO mojauly (3ipka). B kimiTMHaX BHUIIKMX POCIMH HEMae
neHTpionei. Bepereno noaiiny OyayeThcs Bl MOJIIOCIB KIITHHU. 2N4C
2) Memaghaza — XpoMOCOMH TPUKPITUTIOIOTHCS CBOIMH IIECHTPOMEPAMHU JI0 HUTOK
BEepeTeHa Mojiny. BoHM BUIIMKOBYIOTHCS Ha €KBATOpi B OJHY JiHIIO, iX J00pe
BugHO 1 B HuXx X-moaiOHa dQopma, 2n4C. Memadghpasny naacmunky
BUKOPUCTOBYIOTH ISl BUBYEHHS KapiOTHUITY.
3) Anaghaza — xoxxHa MEHTpOMEpa PO3IICTUIIOETLCS Ha J[Bi, XPOMATHUIU BIIXOIAThH
olHa BiA oaHOi. HuTkM BepeTeHa MOy PO3TATYIOTh JOYIPHI XPOMOCOMH 0O
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IPOTUIIEKHUX TOJIOCIB, 4N4cC.
4) Tenoghaza — XpoOMOCOMH  TEPEMINIAIOTBCS A0  TOJIOCIB  KJIITHHH,
JeCTipai3yloThCs, TOMOBXKYIOThCS Ta iX BXe HE BUAHO. HuTkm BepeTeHa
PYMHYIOTBCS. Y KOXHOIO TMOJIFOCA HABKOJIO XPOMOCOM YTBOPIOETHCA sAJIEpHA
000JI0HKa, 3'IBJISIETHCS szepIie, 2N2C.

Humokines — 1€ TOAUT NUTOIJIA3MHU MK JIBOMA JOYIPHIMHU KJIITHHAMM.
Habip reneruunoro mMarepiaity B KOXKHIN KkiiTuHi — 2Nn2C. [loain nuromnasmu y
KJIITHHAX TBApWH BiJ0YBAETHCA IUIIXOM BrMHAHHA MeMOpaHu Bij nepudepii 10
HEHTPY. Y POCIUHHUX KIITHHAX TMOJUT IHUTOIIa3MH PO3MOYMHAETHCS 3
CEepeNMHM MATEPUHCHKOT KIITHHM (BTMHAHHIO 3 OOKIB 3aBa)ka€ KIIITUHHA
crinka). KiituHHa MemOpaHa  yTBOPHOETBCS 3 JPIOHUX  IyXHUPI[B
CH/IOIUIa3MaTHUYHOI CITKH, a TMOTIM KOXHa KIITHHAa OyJye CBOIO KIITHHHY
CTIHKY.

SHaueHna Mimo3y:

1) 'eneTtuuHa cTadinbHicTb. B pe3ynprari MiTO3y YTBOPIOIOTHCS JBI JO4ipHI
KJIITHUHH, K1 MICTATh CTUIBKHU X XPOMOCOM, CKIJIBKHM iX Oyno B OaThKiBChKii
KITITHHI.

2) PicT. Y pe3ynbrati MiTO31B KUIbKICTh KIIITHH B OPIraHi3Mi 301IbIITY€EThCS.
3)JIexxuth B OCHOBI 0€3cTaTeBOr0 PO3MHOJKEHHsI, pereHepamii Ta
3aMillleHHS KJITHH.

Amimo3 abo pAMUMA MO KIITHH BiIOYBAETHCS NMUISIXOM IMOJLTY sApa
NEPETSHKKOI0 Oy3 YTBOPEHHS BepeTeHa MOALTY. AMITO3 XapaKTepHUH IS
OJIHOKJIITUHHHUX OPTaHi3MiB, a TaKOX IS KJIITUH 13 3HIKEHOIO MITOTHYHOIO
aKTUBHICTIO (KJIITUHM, IIIO CTApitOTh a00 MaTOIO0T14uH1).

Enoomimo3s — 361npleHHS KUTBKOCTI XpoMOcoM. BuHukae B pe3ynbrari
TOro, W0 IMCJHS TMOAUTYy XpPOMOCOM, MOAUT sjapa He BigOyBaeTbcs. Tak
YTBOPIOIOTHCS MOJIILUIOITHI sijipa. [Ipy eHaoMITO31 KIITHHH MPOJOBKYIOTh CBOIO
JKUTTEISUIBHICTD.

Ilonimenia — 30UIbIICHHS KUIBKOCTI XPOMOHEM. Y TBOPIOIOTHCS

TIraHTChKI XpPOMOCOMHU (BHUSIBJICH1 Y CIIMHHUX 3aJ103aX JINYMHOK TBOKPHIINX ).
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VY cknagHux OaraTOKIITHHHUX OpraHi3Max pOCIWH 1 TBApUH KIITHHH
OKpPEMHUX OpraHiB 1 TKaHUH XapaKTepU3YIOTbCA PI3HOI  MIMOMUYHOIO
akmuenicmto. JIoCIiKEHHs KIITHHHOTO MOy 3acobamMu paaioaBTorpadii gaino
MO>KJTUBICTh PO3UIMTH BC1 TKAHWHU HA TPU KATEropii KIITUHHUX KOMILJIEKCIB:
® cmabinbHi — TPAKTUIHO HE AUISITHCS (HEPBOB1 TKAHUHM);
® 10 pocmymp — YaCTUHA KJIITUH 3J1aTHA JI0 MITO3Y (M'SI31);
® 10 OHOBIIOMBCA — BC1 KIITUHU TIIAThCS. KUTbKICTh 3HOB YTBOPEHUX KJIITHH
JOPIBHIOE KITBKOCTI BIAMEPINX (EMITeNi MKIpH).

MitoTHuHa aKTUBHICTh 3aJICKHUTh BiJl BUAY TKAaHUHU Ta i1 PyHKIIi, BIKy Ta
CTaJli pO3BUTKY OpraHi3My.

[TopymieHHss MiITO3y MpPHU3BOAATH JO YTBOPEHHS KIITHUH 3 PI3HUMHU
kapiotunamu. [lopymienns OymoBU BepeTeHa MOJITY MPU3BOAUTH A0 HEKPATHOTO
3017bIICHHS a00 3MEHILIEHHS YHCla XpOMOCOM Yy coMaTMyHuX kimithHax. Lle

BUKJIMKAE Pi3H1 3aXBOPIOBAHHS.

4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. Axuii Bua XpoMaTUHY € (YHKIIOHAJBLHO AKTUBHUM B iHTepda3Hiii
KJIITHHI?

A. ®aKkynpTaTUBHHUI I€TEPOXPOMATHH

B. KoHcTuTyTHBHMI reTepOXpOMaTUH

C. Eyxpomarun

D.V-xpomatun

E. X-xpomatun

2. Ha skiil cragii KIITHHHOrO IUKJY TOMOJIOTIYHI XPpOMOCOMH J0CATalOTh
NOJIIOCIB KJITHHH, [J€KOHJAEHCYIOTbhCSI, HABKOJO HHUX (opMyeThecs sijiepHa
000JI0HKA, BITHOBJIKETHCA Anepue?

A.Tlpodaza

B. Metadaza

C. Tenodaza

D.IIpometadasa

E. Anadaza
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3. MJIAHKH XPOMOCOM, 10 SIKUX MNPHEIHYIOTHCS HUTKH BepeTeHa Mojiry,
HA3UBAKOTh:

A.Ilneue

B. Tenomepa

C. Kineroxop

D.BropunHa nepeTrskka

E. CynyTtHux

4, SIka KiJIbKICTH XpOMOCOM y KApioTHII sKiHKH?

A.23

B.46

C.24

D.48

E. 92

5. ¥ KyJbTYpi KJIITHH 3J108KiCHOI MyXJIMHU CIIOCTEPIrajn nmoaij KJIiTHH, PH
SIKOMY SIIPO TMOAUIMJIOCH MNLJIAAXOM YTBOPEHHS MEPeTS:KKU 0e3 YTBOPEHHS
axXpoOMaTHHOBOIO0 anapary. Takuil moaiJi HA3UBAETHCSA:

A.TlomiteHis

B. Meiio3

C. Mito3

D.EnnomiTo3

E. AmiTo3

6. V¥ sixmii nepioag MiTOTHYHOrO HUKIY BigdyBaeTbes noaBoeHust JJTHK?
A.Tutepdaza

B. Tenodaza

C.IIpodaza

D.Mertadaza

E. Anajdaza

7. 10 fIKOT0 THUNY KJITHH 32 3JATHICTIO [0 MOy BiIHOCATHCH KJIITHHU

nmeYiHku?

A.Cra0inbHi
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B. 'enepaTuBHi

C. lo poctyTh

D.IIlo oHOBIIOIOTHCS

E. ComaTnuni

8. SAAkuii HaOip reHeTHYHOr0 MaTepijiia Ha cTajdii anadga3u mMiTozy?
A.2n2c

B.n2c

C.2n4c

D.4n4c

E.nc

9. Sk HaszuBaeTbes (pa3a MITOTHYHOrO LMKJY, HA SIKid BMBYAKTH KapioTun
JIOUHU?
A.Iatepdaza

B. Anadaza

C. urokines

D.Tenodaza

E. Meradasa

10. Ha skiii cTagii MITOTMYHOT0 HMKJIY XPOMOCOMHM PO3XOASTHCSH A0 MOJIKCIB
KJIITHHH?

A.Anadaza

B. Tenogaza

C.Inrepdaza

D.Meradaza

E. Ilpodaza

IIpoTOKO0JI MPAKTHYHOTO 3aAHATTS
JlaTta

Po6oTa Nel. Tunu xpomocom arwounu.

Busuith 3a mikpodortorpadicro meradazHoi MIIACTUHKUA 3 KYJIbTYypHU JIMQOIUTIB
TUTIA XPOMOCOM JIFOJUHU. 3HAWIITh BCl THUIH, 3aMAIONTE MO OJIHIA XPOMOCOMI,
MeTa-, cyOMeTa- Ta aKpOLEHTpUUYHY 13 cynmyTHUKOM. Ha onHiii Xpomocomi
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N03HAUTe EHTPOMEDY, IJIeUl, BTOPUHHY MEPETHKKY, CYITyTHHK.

Pobora Ne2. Mimomuunuit yukn Kiimunu.
BuBdiTe 3a Tabnuieo cxeMy MITOTHYHOTO IHUKITY IUIUIOIMHOT KIITHUHHA (2n) i

3aMajIoiTe, BKAa3aBIlK Ha3BY Mepioay, KiIbKicTh XpomocoMm 1 JTHK.

Po6orta Ne3. Mimo3 y knimunax Kopinys yuoyi.
PosrnsHbTe Mg BEeMMKAM 30UTBIICHHSM MIKPOCKOIIA MpernapaTr KOPIiHIM HOYITi.
3HaiiaiTh Ta 3amManoiTe cranii iHTepdasu, npo-, MeTa-, ana-, Tenodasu. 3BepHITH

yBary Ha XpoMOCOMH Ha cTajiii meTadaszu

JlaTa i minnuc BUKJIagava
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Curyariiii 3aj1a4i:

1. ITix yac mopymieHHsI MITO3y Y KJIITHHI (KyJIbTypa TKaHUHH JIFOJUHU) XPOMATUIH
OJIHIET 13 XPOMOCOM HE PO3IHNUIMCSA y JOYIPHI sJpa, a Momajad B OJHE SIpO.
CK1IbKH XpOMOCOM Oyie B siipax JOUIpHIX KIITUH?

2. Y sapl COMaTUYHOL KIITUHH JIIOAUHU 46 xpoMocoM. CKIJIBKM XpOMOCOM OyJie B
KJIITHHI Ha cTajii 3aBepiieHHs Tenodazu Mitozy? Yu 3minuthes maca JIHK 1 obOcsr
reHeTUYHoi 1H(opmarii?

3.V saapi kmiTHHM WIKipU JoauHu 46 XpoMocoM. CKUIBKH XpoMocoM Oyje B

KJIITHHI Ha cTafii aHada3u MiTo3y?

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHSs.
1. Mikpockornu.

2. Ilocriiini penapaTu.

3. TectoBl1 3aBaaHHs

4. HaByaiibHO-METOAMYHUI TOCIOHUK

SAHSTTS Neé6.
1. TEMA: POBMHOKEHHSA HA OPTAHI3MOBOMY PIBHI
2. AxrtyaiabHictb Temu. Po3mHOXeHHs 3a0e3neduye  MOp(OreHETHUHY
O€3MepPEePBHICTD Y Py MOKOIIHB. 3aBISKHA PO3MHOKEHHIO BiJIOYBAETHCS PO3BUTOK
Ta HACTYIHICTh >KUTTS Ha BCIX PIBHAX Horo opraxizamii. B ocHOBI cTaTeBOro
PO3MHOKEHHSI, SIKE TTOB’SI3aHE 3 YTBOPEHHS 1 PO3BUTKOM CTATEBUX KJIITHH, JICKHUTh
MENO03.
3. Meta 3ansarra. [losicautu mexanizmu mnepebiry meiiosy I Ta meiiozy II, ix
010JI0T1YHE 3HAYEHHS.
4, 3aBaaHHs JJI CAMOCTiiiHOI po0OTH Mia Yac MiATOTOBKM Ta NMPOBedEHHS
3aHATTS.
4.1. TeopeTu4Hi NUTAHHSA 10 3AHATTH:
1. Po3MHOXEHHS — OCHOBHA BJIACTUBICTH KUBOTO. DOPMH PO3ZMHOKEHHS.

2. Metio3: IUTONOTIYH] Ta TEHETUYH1 3aKOHOMIPHOCTI.
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3. 3Ha4YeHHS MEi03y.

Po3MHOKeHHSI — 11€ 3/IaTHICTh OPTraHi3MiB BiITBOPIOBATU COO1 MOTIOHUX.

Dopmu po3MHOINHCCHHA.

|. Be3crareBe.

e VY OIHOKJIITHHHHX:

1. Ilodin — B OCHOBI JIEXKUTh MITO3, YTBOPIOETHCS JIBI KIITUHHU (CapKOJIOBI,
JDKTYTUKOBI, 1H(]Y30Dii).

2. Ilu3020Hisn a60 MHOMCUHHUI NOJiN (MATSIPITHUN TIJIA3MOIIH).

3. bpynvkysanna (6axTepii, IpixKmIKi).

4. Cnopoymeopennsa (BOJOPOCTi, TPUOM).

e VY 0araroxkJIiTUHHHUX:

1. Bezemamueno — po3MHOKEHHS TPYTIOIO KIIITHH.

a. bpynvkyeanns (rigpa);

b. @pazmenmauin (xinb4acti YepBH);

C. IToniemobpionia — pPO3BUTOK 3 OMAHIE] 3UTOTU JEKUIBKOX OpraHi3miB (i3,
OpOHEHOCII, MOHO3UTOTHI OJIN3HIOKHU Y JIFOJUHHN);

d. Bezcemamuenumu opzanamu (KOpiHb, JUCT).

2. Cnopamu — pO3MHOXXEHHSI CTICIIaTI30BaHOI0 KIIITUHOO (MOXH, TTAIIOPOTI).

Il. Crarese.

e VY OJHOKJIITHHHMX:

1. Kon'wzauia — HOBUX OCOOMH HE YTBOPIOETHCS, a JIUIIE BiAOYBAEThCS OOMIH
reHeTUYHOIO iH(opMmartiero (iHdy3opis).

2. Konynauisn — 1Bi OCOOMHU TEPETBOPIOIOTHCS HA TaMETH, 3'€THYIOTHCS 1
YTBOPIOIOTH 3UTOTY (MaISpIAHUM M1a3MO/1H). 3yCTpIlua€eThCsl TPU BUIAM KOITYJISIIII:
— [302amin — 31IMBAIOTHCS PyXOMi, OJJMHAKOBI 32 pO3MIPOM T'aMeTH;

— aHi302amia — 3IUBAIOTHCS PYyXOMi, aJie Pi3HI 32 pO3MIPOM TaMETH;

— 0o02amia — 3MMBAIOTHCS TaMETH: BEJIMKAa Hepyxoma (siflexiniThHa) 1 JapiOoHa

pyxoma (crepmaTo30in).
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e YV 0araTokJiTHHHUX — Konyaayia. PO3BUTOK rameT BiOYBA€THCS y CTATEBUX

3anmo3ax. CriepMaTo30i1¢ YTBOPIOIOTHCS B CIM'SIHUKAX, a SAICKIITUHH B SIEUHUKAX.

I11. IIapreHorene3 — oco6iuBa opma po3mMHOkKeHHs. [{e po3BUTOK OpraHi3MiB

13 He3aruTIHeHO1 SUIEKIITUHU. byBae mpupoanum Ta mtydHuM. [lpupoguuii —
oOxiratHuil (000B'SI3KOBUI) Ta (haKyIbTATUBHUIA.

Meiio3 — 1e crnocid mojuly CTaTeBUX KIITHH €yKapioT, B PEe3YyJbTaTi SIKOTO
XpOMOCOMHHMI Ha0lp 3MEHHIyeThCS B JABa pa3u. Meio3 BinOyBaeTbca mpu
YTBOPEHHI CHEpMaTO30iliB Ta SHUEKIITHH Yy TBapUH 1 MPH YTBOPEHHI CHOp Y
O1IBIIIOCTI POCIIHH.

Meii03 ck1aga€eThCs 3 IBOX MOCIHIIOBHUX MOLIIB:

e Peoykuiitnozo;

o FEkeauiiinozo.

Inmepgpaza — 1. BinOysaetrbcs penymmikamis JHK. Koxkna xpomocoma

CKIIQZIAETHCS 3 IBOX XpoMatul. 2N4C.
Peoykuitinuit nooin cxknanaerbes 3 4-x as:

1) IIpoghaza — 1. Ilpodaza —1 cknagaerbes 3 5 craii:

— Jlenmonema — ctajiisi TOBTUX, TOHKUX, CIA00CTIPaIi30BAaHINX XPOMOCOM.

— 3uzonema — crajiisi NOMAPHOTO CIOJYYEHHS TOMOJIOTIYHUX XpOMOCOM (KOH'ForaIris).
— Ilaxinema — ctajiis TOBCTUX HUTOK. [ OMOJIOT14HI XpOMOCOMH 3'€IHYIOTHCS B
01BasieHTH. M1’k TOMOJIOTTYHUMHU XPOMOCOMAaMH BiJI0YBA€ThCSI KPOCUHTOBEP (0OMIH
aJeJIbHUMU F'€HaAMM ).

—  Junnonema — TOMOJOTUYHI XPOMOCOMU MTOYUHAIOTH BIIITOBXYBATHUCH.

— /liakine3 — BIIITOBXYBaHHS TOMOJIOTIYHUX XPOMOCOM TIPOJIOBXKYETHCS, i€ BOHH
11e 3'€JHaH1 CBOTMU KIHIISIMHU.

Hanpukinii npoghazu-1 xpomocoMu MaKCHUMabHO —CHIpaNi3oBaHl, IEHTPIOJl
MITPYIOTh 710 TI0JIFOCiB. HaBKOIO KOXKHOI IIEHTPI0JI1 YTBOPIOETHCS BEPETEHO MOILTY.
Snepns 1 smepHa MeMmOpaHa PO3YHMHSIOTBCS. XPOMOCOMH — TOMAJalOTh B
UTOIIa3My, 2N4cC.

2) Memadghaza — 1. biBaJeHTH XPOMOCOM BUIIMKOBYIOTBCS 3 000X OOKiB Bij
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exkBatopa. HuTku BepeTeHa MOJIIy MPUKPITUIIOIOTECA 10 IEHTPOMEP XPOMOCOM
TITBKH 3 OJTHOTO OOKY, 2N4cC.

3) Anagpaza — 1. Hutku BepeTeHa MOy CKOPOUYIOTHCS M I[LTI XPOMOCOMHM

PO3XOIATHCS JI0 TOJIOCIB KITITHHH, 2N4C.

4) Tenogpaza — 1. XpoMOCOMH TEPEMIIIYIOThCS O IMOJIIOCIB  KIITHHH,

JIeCIIpaNi3yloThCs, MOTOHIIYIOTbCS Ta iX BXKe He BuAHO. HuTku BepereHa
PYUHYIOTBCS. Y KOXHOTO TIOJIFOCA HAaBKOJIO XPOMOCOM YTBOPIOETHCS sJI€pHA
000J10HKa, MOSABISAEThCA saepiie. [{uTormnasma IuUMThCS, YTBOPIOETHCS ABI KIITHHHU.
Habip renernynoro Marepiairy B KO>kHOMY siApi — N2C.

Taxkum uunom, y pezyaovmami pedyKyiitHo20 noOi1y ymeopoemobca 06l Kiimunu, 6
AKUX HAOIp xpomocom — 2annoionuil, a kinvkicme /JTHK we noosocna (kosxcna

XPOMOCOMA CKAAOAEMBCA 3 060X XPOMAMUD).

Inmepdgpaza — 2. Kopotka. B Hiif BiCyTHIN S-1iepio.

Exeauiiinuii nodin cxnanaetbes 3 4-x das:

1) Ilpogpaza — 2. XpoMOCOMH CHipalli3yIOThCSI, BKOPOUYIOTHCS, MOTOBIIYOTHCS.

[lenTpioni po3XOAAThCS MO TONIOCIB KIITHHU. HaBKOJIO KOXHOI LIEHTPIOJi
YTBOPIOIOTHCS BEpeTeHO MoAuTy. Sxepus Ta sijaepHa MeMOpaHa pPYHHYETHCS.
XpomMocoMu TTONaAar0Th B IUTOILIa3My, N2C.

2) Meradaza — 2. XpoMOCOMH BHIIHMKOBYIOTHCS Ha ekBaTtopi. HUTKH BepereHa

HOJILTY MPUKPIILTIOIOTHCS 10 1X IEHTpOMEpP 3 000X CTOPIH.

3) Anaghaza — 2. KokHa 1neHtpoMepa MOIUISIETbCS HA J1Bl. XPOMATHIU BiIXOISAThH

oJHa BiJa onHOi. HUTKM BepeTreHa MOy BIATATYIOTH JOYIPHI XPOMOCOMH JI0
MPOTUIICKHUX TOTIOCIB, 2N2C.

4) Tenogpaza — 2. XpoMoCcOMH TEPEMIIIYIOTbCS JIO TOJIOCIB  KIIITHHH,

JeCipai3ylOThCsl, TMOMOBXKYIOTbCA Ta iX BX€ He BHAHO. HuTKM BepereHa
PYHHYIOTBCS. Y KOXHOTO TIOJIOCAa HABKOJIO XPOMOCOM YTBOPIOETHCS siFepHA
000JI0HKa, 3'IBIISIETRCS sfeplie. BinOyBaeTbcs nutokine3. B pesynpTari Meiosy 3
OJIHIET KJIITUHU 3 JUIUVIOITHUM HaOOpOM XpOMOCOM YTBOPIOETHCS 4 KIITUHU 3

rarioifHUM HabopoM XpoMocoM, NC.
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SHauenHs Meuo3y:

1) B pe3ynbTati Meiio3y craTeBi KIITHHH MAalOTh TaruioiMHUN HAOIp XPOMOCOM.
Ile 3abe3neuye MOCTIHHY KUTBKICTh XpPOMOCOM B 3UTOTI JIJIsi KOKHOTO BUJTY.

2) Meiio3 3a0e3mneuye KoMOIHATHBHY MiHJIMBICTh OPTaHi3MiB 32 paXyHOK:

® KPOCHHTOBEpY.

® HE3aJeKHOTO KOMOIHYBaHHSI HETOMOJIOTIYHIX XPOMOCOM.

3)B pesyabTari Meio3y BCl  KIITHHH — BIAPI3HSAIOTBCA  KOMOIHAIIIEIO

TOMOJIOTTYHUX XPOMOCOM 1 CKJIaJIOM I'€HiB B HUX.

4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. B saxiii ¢a3i meiio3y BindyBaeThcsi KOH’HOTauis roMOJOTiYHUX XPOMOCOM?
A.Jlenrtonema npodaszu-1

B. [Ipodaza-2

C.3uronema npodasu-1

D.Meradaza-1

E. Jliakine3 npodazu-1

4. Ha3Bitb (pa3y meiio3y, B siKiil KiJIbKiCTb FeHETMYHOT0 MaTepiajy 2n4c Ta

0iBaJIeHTH XpOMOCOM BHIIMKOBYHThCS 110 00M/IBi CTOPOHM Bi/l eKBATOPY:

A.Anadaza-1

B. Meradaza-1

C. Tenodaza-2

D.IIpoda3za-2

E. Anadaza 2

2. B aapi coMmaTuyHoi KJIITUHHH Mymiku aApo3odisu — 8 xpomocom. Ckinbku
XpoMocoM Oy/ie y KJIiTHHI Ha cTaaii anada3u-27
A.8

B.16

C.4

D.32

E. 64
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3. $lka KinbKiCcTh reHeTHYHOTro MaTepiany y Tenogasi -1 meiio3y?
A.nc

B.2n4c

C.n2c

D.4n4c

E. 2n2c

4. Y mopuHu B aHadasdi -1 Meiio3y Ha KOXKHOMY MOJIKOCI KJIITHHH
3HAXOAUTHCH:

A.46 xpomocom, 92 monekynu JJTHK

B. 92 xpomocomu, 92 monekynu JIHK

C. 23 xpomocomu, 46 monekyn JJTHK

D.92 xpomocomu, 46 monekyn JTHK

E. 46 xpomocom, 46 monekyn JIHK

5. Ha3sBith cnioco0u cTaTEBOr0 PO3MHOKEHHS

A.Kox'roramis Ta mm3oroHis

B. ITapTenorenes ta ¢pparmMeHTalis

C. bpyHbKyBaHHS Ta CTPOOLIIAIIIS

D.Kon'toraiiist Ta KOmyJasiis

E. [TomieMOpioHis Ta KOMMYJISILIis

6. Ha sakiii craagii meiio3y Q04ipHi XpoMocoMHM PO3XOAATHLCS A0 MOJIOCIB
KJIITHHH?

A. Anadaza-1

B. Meradaza-1

C. Tenodaza-2

D.IIpodaza-2

E. Anadaza 2

7. KpocunroBep Bin0yBaeTrbcs y:

A.Ilpodazi-1

B. Ilpodasi-2

C.Meradasi-1
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D. Tenogasi-2
E. InTepdaszi-1

8. Peaykuisi XxpoM0OCOMHOIro MaTepijiia Bif0yBaeThcsi HA CTamil:

A.Mertadazu-1
B. Metadaszu-2
C. Tenodazu-2
D. Anadazu-1
E. IIpodazu-1

9. CkilbKH KJIITHH YTBOPIOETHCA 3 OJHOI MaTEePUHCHKOI KJIITMHH B

pe3yJbTati Meiio3y?

Al
B.2
C.3
D.4
E.8

PoGorta Nel. Ilopienanvna xapakmepucmuxa mimo3y ma meiuo3sy.

3a110BHITH TAOJIHUIIIO:

HpOTOKOJI NMPAKTHYHOI'O 3aHATTH

ata

O3Haka

Mito3

Meiio3

Iepumumii moain

Jpyruii noaiju

Ocoonueocmi
npogaszu

Ocoobnueocmi
Memadgpazu

Ocoonueocmi
anaghazu
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Ocoonueocmi
menogazu

Jna akux Kiimun
ej1acmueuil

Kinvkicmes knimumn,
W0 ymeopremuscsa 3
OOHIE€T
MamepuHcoKor
KaimuHnu

PoboTa Ne2. Buou po3muorcenns.

3a10BHITh TAOIUIIIO:

Buau po3sMHOKEeHHS

Y koro Big0yBaeThcst

Bbe3crareBe:

® y OJHOKTITHHHUX

MiTo3 Ha 2 0COOUHU

MHOXHWHHAN [OI1I

(Tm30TroHis)

bpyHbKyBaHHS

CnopoyTBOpEHHS

e y 0araTOKJIITHHHHUX

bpyHbKkyBaHHs

CnopoyTBOpeHHS

[Toniem6pioHis

BereraTtusue

Crartese:

® y OJHOKTITHHHUX

Kox’rorars

Komymsiis

a.

0.
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bes 3ammianenss

e y 0araTOKJIITHHHUX .
I3 3anmmaHeHHSIM

JlaTa i mignuc BUKJIagaya

Curvyargiigi 3ajaui:

1. lo sikoi GpopMH PO3MHOKEHHSI BIAHOCUTHCS MOJIIEMOPIOHIsI, UM 3YCTPIUa€eThCs
BOHA y JIFOJIUHA?

2. JIBo€ 40JI0BIKIB (MOHO3UTOTHI OJM3HIOKH) OJPY>KUIIUCS 3 JIBOMA JKIHKaMH (TeX
MOHO3UTOTHI ONM3HIOKH). B K0XHIM ciM’T HapoauiIoCh Mo XJomuuky. Yu OyayThb
BOHH CX03K1 MIDK cO0010, SIK MOHO3UT'OTH1 OJIM3HIOKH ?

3. UoMy KOH’1OTaIlito Ha3uBalOTh CTATEBUM MPOLIECOM, & HE PO3MHOKEHHSIM?

5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHH.
1. TecToBi 3aBHaHHsA

2. HaByaipbHO-METOMNYHUI TOCIOHUK.

SAHATTS Ne7.
1. TEMA: BIOJIOI'TYHI OCOBJMBOCTI PENPOAYKIIII JIIOJUHU.
IF'AMETOI'EHE3
2. AKTyaabHicTh TemHu. JlronuHi sk O10NOTiYHOMY BUIY MPHUTAMAaHHE CTATEBE
po3MmHOKeHHs. [IpoTe, Ha BIAMIHY BiJ TBapwH, Ied MpPOLEC Ma€ HE TIIbKH
OloJioriyHUM XapakTep, a i HaOyBa€ COLIAIIBHOTO 3HA4YCHHS. 3HAHHS O10JOTTYHHUX
0COOJIMBOCTEN pEenpOAYKIIii JIIOJMHU Ta BIUIUBY Ha HEl COLIAbHUX (PAKTOPIB TyKe
BAXKITUBE JIJISI KOXKHOT JIFOJUHH.
3. Merta 3auarTsa. HaBuntucs TpakTyBaTH OCOOJMBOCTI PEMPOIYKIl JIOJUHU Y
3B’A3KY 3 1i 010COLIaJbHOIO CYTTIO; BUBUMTH MEXaHI3M raMeToreHesy, 3’sCyBaTu
XapaKTepHI BIIMIHHI pPUCH OBO- Ta CIIEPMATOTeHE3y Ta 0COOIMBOCTI 3aIUIiJHEHHS.
4. 3aBpaHHA AJsl CAMOCTIMHOI po0OTH Mig Yac MIATOTOBKH Ta NMPOBEICHHS

3AHATTH.
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4.1 TeopeTU4Hi NUTAHHA 10 3aHATTH:
1. Craresi xinitunu. bygoBa, QyHKITi.
2. T'ameTorenes: criepMaToreHes, OBOreHes.

3. 3ammigHeHHs. OcoOIUBOCTI peNpPOAYKIIIT JTFOIUHU.

Cmameei Knimunu (2amemu) BUKOHYIOTh (YHKIIO Tepeaadi CIaJKOBOTO
MaTepiaiy BiJl OaTbKiB A0 HAIIAKIB.

Cnepmamo30idu — 40JOBIYl cTaTeBl KIITUHU. BOHM MaloTh 31aTHICTH pyXaTHUCS

(3a0e3meuyroTh 3ycTpid TrameT), MIKPOCKOMUYHUX po3MmipiB. CrnepmaTo3oinu
CCaBIIB CKJIAJAIOTBCA 3 20/106KuU, wiuiiku i xeocma. Ha mnepenHboMy KiHIII
207106KU 3HAXOOUTHCA akpocoma (Bupo3MiHeHuU amapaT [onbmki). Axkpocoma
BUIUISIE (DEPMEHTH, SIKI PO3UMHSAIOTH OOOJIOHKM SHIEKTTHHU. OCHOBHY Macy
TOJIOBKU 3aiiMae siapo. lluTomnasmMu Mano, BOHA 3HAXOAWUTHCS Yy PIAMHHO-
KPUCTATIYHOMY CTaHl. B wmuityi 3HaxXoaThes LIEHTPI0JIA Ta CIipajbHa HUTKA, sIKa
yTBOpEHA MITOXOHAPIAMH. X6icm BUKOHY€E aKTHUBHI PYXH.

HAuyexnimunu — xiHodi crareBl KiaiTuHU. Hepyxomi, Benukux posmipiB. B Hux

MICTSITBCSl TIO’)KMBHI PEUYOBHMHU (PKOBTOK) IJIsi PO3BHUTKY 3apojka. SNnexmiTHHH
MICTSTh BCl THIOBI OpPraHOiAM KIITHHU. SAWLEKIITUHU BKPUTI OOOJIOHKAMHU, SIKI
BUKOHYIOTH 3aXHCHY 1 Tpo(iuHy (yHKIO. Y TIUIAllEHTapHUX CCaBIIB BOHU
3a0e3MeuyloTh 3B'I30K MIDK 3apOJAKOM Ta CTIHKOKO MAaTKd MaTE€PUHCHKOTO
OpraHizmy.

[Tporuec popmyBaHHS cTaTEBUX KIITHH (TaMeT) HA3UBAETHCS 2AMEM 02eH e3.

Cnepmamozenes.

CiM'IHUK cKiIagaeTecsa 3 0Oe3miul KaHaibpliB. KOXXHHHU KaHaJelh CKJIAIacThCcd 3
JEKITbKOX IapiB KITHH. KoXHMI IIap — 1€ TOCTIAOBHICTH CTaliil pO3BUTKY
CIIEpMAaTO30i/iB.

1. 3onHa po3MHO:KeHHsl. 30BHINIHIN MIap KIITUH — L€ CHEPMAmo2oHii (MaroTh

BEJIUKE PO Ta HEBEIMKY KUIBKICTh MUTOIUIA3MH). 1[I KIITHHU OUIATHCS MUIIXOM

MITO3Y, 3aBJSKH YOMY CIM'STHUK 30UIBIIYETHCS Y po3Mipax, 2N2C.
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2. 3ona pocty. Konu HacTae craTteBa 3piIiCTh, YaCTHHA CIIEPMATO30i/iB MPOJOBKYE
TUIATHCS TUITXOM MiTO3y. Jlpyra dacTWHa KIITHH TEPEXOJUTh B 30HY POCTY.
30UIBIIYIOTECS PO3MIPU KIIITHHHU 33 PaXyHOK 301IBIIEHHS KIJIbKOCTI IIMTOILIA3MHU.

BoHny Ha3MBAIOTHCS HepeUHHUMU cnepmamoyumamu, 2N4c.

3. 3ona no3piBanns Bin0OyBaeTbcs aBa moairy Meio3y. 3 KOKHOTO IIEPBUHHOTO

CIIEPMATOIIUTY YTBOPIOETHCS JBA gmopunHux cnepmamoyumu (Meiios-1) n2c, a

MOTIM YOTHPH chepmamudu (Meiio3-2) nc.

4. 3ona popmyBanHns. I3 cnepmarun GopmMyrOThCS cnepmamo30idu, NC.

VY AuKuX TBapuH CIIEpMATOreHe3 BiOYBAa€ThCS TIIbKM y BU3HAYEHHM Yac poky. Y

CBIMCHKHX TBapHH Ta JIFOJIMHU CIIEpMaTOreHe3 BiI0YBA€THCS OCTIHHO.

Qsozenes.

1. 3ona po3mMHOKkeHHA. (8020Hii (MalOTh BEJIMKE SAPO 1 BEIUKY KUIBKICTb
IIUTOIJIa3MH) 1HTEHCHUBHO JUIATHCS IIJISAXOM MIiTO3y. Y CCaBIIB 1 JIOAWUHU IeH
Mepioj] 3aKIHUYEThCA 10 HapomkeHHs. [Ipu HapoxenHi niByata maroTh 400-450
oBoroHiiB. Bonu 36epiratotscs 6arato pokis, 2N2C.

2. 3ona pocty. Konu Hactae crareBa 3pislicTh, OBOTOHIT 301IbIITYIOTHCS B po3Mipi. B

HUX HaKOMUYYETHCS JKOBTOK, JKUP, MITMEHTH. Y TBOPIOIOTHCS HEPEUHHI_08OUUMU

KoxHuil 0BOIIUT OTOUyeThCs ApiOHUMHU (OMIKYIIPHUMH KIITHUHAMH, SIKI JAIOTh
YKUBJICHHS OBOITUTY, 2N4C.

3. 3ona no3piBanus. BinOyBaerbcsa nBa nmoaity meiiosdy. LluTonnazma HEOTHAKOBO
PO3MOIIISAETHCS MK JOUIPHIMHU KJIITHHAMH. 3 MEPBUHHOTIO OBOIIUTA YTBOPHOETHCS

émopuHHuil_ogoyum (MICTUTh MaiXe BCIO ILUTOIUIA3MY) H_HAnpAmMHe milbye

nepuiozo nopsaodka (Meiio3-1) N2c. I3 BTOpUHHOTO OBOITUTA YTBOPIOETHCS 080MUd,

NC 1 Hanpamne minvue 0py2020 nopadky (Meiiosz-2). IlapanenbHo, HampsMHE

TIJIbIIE TEPIIOTO MOPAAKY 1HOMI IUIUTHCA HA JBA HAHPAMHUX MIiAbUi Opy2020

nOpAOKY.

VY moauHu, K 1 B yCIX IJIAIEHTApPHUX CCaBIIB, MEPIOAU PO3MHOXKEHHS 1
pOCTy SIMIEKIITHH BiIOyBaroThCcs y (orikynax seunukiB. [lig yac oBymsmii cTiHKa

¢doiiKyla JOMAeTbCcsl 1 OBOUUT MOTPAIUIsiE Y YEPEBHY MOPOKHUHY, a TOTIM Yy

62



MaTKOBI TpyOu. Ilepion mo3piBaHHA SHUEKIITHH BiIOYBA€THCSA Y MAaTKOBUX TPyOax.
TyT mpoXoauTh 3aruTiTHEHHS Ha CTajlii BTOPUHHOTO OBOIUTY, IO JOCATHYB CTafil
JTUKTIOTEHHW  (AuruioHemMH). Meio3  3aBepIIyeTbCS  MICHS  NMPOHUKHEHHS
CrIepMaTo30iia y SUIEKITITHHY.

3anaionennsa — 1 3'€JHAHHS JIBOX T'aMET 3 YTBOPEHHSAM 3UIOTH, 3 SIKOI

PO3BHUBAETHCSI HOBUM OpraHi3M.

@Da3zu 3an1i0HEeHHA:

® aKTHUBAIlis SAWLA — 30yJIKEHHS 1O PO3BUTKY — MPOHUKHEHHS B SIMIEKIITUHY
criepMaro3oiny. depMeHT riaaypoHijiaza po3uuHse QOTIKYIIpHI KIITHHY;

® CHHKapioramisi — yTBOPEHHS TUIUIOITHOTO SiApa 3UTOTH y PE3yJbTaTi 3IUTTS
TaruIoiTHUX sIIEp CTATEBUX KJIITHH.

bionoziune 3nauenna 3annionenns:

1. BigHOBIIOETHCS AUIIIOIIHE YHCIO XPOMOCOM B 3UTOTI.

2. 3amiiIHEeHHs — OJIMH 3 MEXaHI3MIB KOMOIHATUBHOI MIHJIMBOCTI, TaK SIK B 3UT'OTI
3’€THYETHCA CMAJAKOBUM MaTepia ABOX 0aTbKIBCHKUX OpPTraHi3MiB.

3. BubipkoBicTs 3ammigHeHHs! (TUIBKM B MeXaxX BHIY) 3abe3rnedye 30epeKeHHS
BUJTY SIK L1JIOTO.

VY donoBikiB 10 ctareBoi 3putocTi (3a3Buuail 10-14 pokiB) CiM’SITHUKUA HE
GyHKUI0HYIOT. DYHKIIT CIM SHUKIB CTUMYJIOIOTHCS TOPMOHAMU Tinodizy.
PenponykTuBHUI NIEpi0]] Y YOJIOBIKIB TPUBAE JI0 CTAPEUOTO BIKY.

VY xiHOK cTareBa 3puUTICTh HacTymae y 13-26 pokiB, a pempOAYKTHUBHUN TMEPIO
TpuBae 10 40-45 pokiB (MOXKe 1 IOBLIE).

[IpoayKTUBHICT TaMeT Yy YOJOBIKIB BiJI0YBAa€TbCSA IMOCTIMHO, Yy >KIHOK
nepiognyHo (B CEPEeIHbOMY OJMH pa3 KOXHI 28 JHIB) 13 THX OBOIIMTIB, SIKI
chopMyBaiiCh 1€ HA paHHIX eTamax eMOpioreHe3y. Takum 4YMHOM, STALIEKITITHHH,
10 YTBOPIOIOTHCA y KIHII PENPOJYKTUBHOTO MEPIOAY, HAKOMUYYIOTh BEIIUKY
KUIBKICTh MyTaliid. Y JIOAWMHU 3ariigHeHHs BHyTpimHe. [Iponec 3amtigHeHHs
BIJIOYBAETHCS y BEPXHIX BIJ1IaX MaTKoBUX TpyO. I3 200 MiH. ciepMarTo30iiB, 10
BUJIUIAIOTHCS, croau notparisie 100. 3aaTHICTD 10 3aIUTiAHEHHS y CIIEpMaTo30i/iB
30epiraeTbcs BOPOAOBXK 1-2 110, y AUIEKITITUH — BIPOJOBXK JO0U IMICIIS OBYJIAIIII.
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4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. ComaTn4yHa KJIITHHA BIAPI3HAETHCS BiJl CTATEBOI HAIBHICTIO:
A. S npa

B. Pu6ocom

C. dunnoigHoro Habopy XpoMOCOM

D.IluTonnazmaTuyHoi MeMOpaHu

E. ExnomiasmMaTtiaHOl CITKA

2. SIka CTPYKTYypa KJITHHH YTBOPIOE aKpocomy?

A. Kommreke ['onp ki

B. Mitoxonpis

C.Jlizocoma

D.Pubocoma

E. LlenTpiomns

3. Y AkMX KJIITHHAX JIOAUHH BiI0yBa€ThCs MePUIMii MeHOTUYHUH MOAia?
A. OBoroHisix

B. CnepmaTonurax nepuioro nopsiaky

C. Cnepmatunax

D. OBouurax Apyroro nopsaKy

E. CnepmaToronisx

4. Ha skiii cTajii cnepMaToreHesy Bii0yBaerbest Meiio3?
A. Po3MHOXEeHHS

B. Pocty

C. ®opmyBaHHs

D. Ho3piBaHHs

E. He BinOyBaeThcs

5. SlifluexyTiTuHA Mae€:

A.ToniBky

B. niiky

C. XoBTKOBI rpanyiau

D. Xsict
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E. Akpocomy

6. Sk Ha3uBaeTbcsl cralis npodasu-1 meiiody, Ha fAKill NepBUMHHI OBOLUTH
3HAXOASATHCSH Y CTAHI CMIOKOIO 10 CTATEBOI0 I03PiBAHHSA?
A.Jluriionema

B.Ilaxinema

C.Jlenronema

D.luktioTena

E. Hiakines

7. SIKUM IIJIAXOM JiJIITHCA OBOTOHil?

A.AmiTo30M

B. ExnomiTo3zom

C.Mirtozom

D.Meiiozom

E. BpyHbkyBaHHSIM

8. SIk Ha3MBaOTHCA KJIITHHU Ta IKM BOHH MalOTh F'eHeTHUYHUIl MaTepiaj B
30Hi pO3MHOKEHHS NP ciepMaTOreHe3i?

A.Cnepmatuau, 2n2c

B.IlepBunHI criepMaTtonuT N2C

C.Cnepmarorosii, 2n2c

D.IlepBuHHI ciepMaToOUTH, 2N4C

E. Bropunsni cnepmartorutu, N2C

9. Ckinbku siiiekJIITHH YTBOPIO€Thes 3i 100 oBOroHiii?

A.100

B.50

C.200

D.300

E. 400

10. Ckinbku cnepMaTo30iiiB yTBoproeThesi 3i 100 cnepMaToroHiis?
A.100

B.50
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C.200
D.300
E. 400
IIpoToKO0J NPAKTHYHOIO 3AHATTS
JlaTta
Po6oTa Nel. Mopghonozia cmamegux KnimuH.
Po3uBITECS MIKpoOIpenapaTi 3pi3y S€UHMKAa Ta CIEPMATO30iIud CCAaBIIIB.

3amanioiite SHIEKIITHHY 1 ClIEpMaTO30i]1, TO3HAUTE OPTaHOIAH.

PoboTa Ne2. I'amemocenes.

[Tin mikpockoniom (7x40) po3TisHBTE MOCTIMHUN TpenapaT IMONEePEeUYHOro
3pi3y KaHaubLg CIM SHUKA. 3HAWAITh 30HU PO3MHOMCEHHA, POCHLY,
003pisanus, hopmyeanns. 3aManONTe HEBEJTUKUI CEKTOP OJTHOTO CiM’STHOTO
KaHaJIbLIS Ta 3allUIIITh Ha3BU 30H, KJIITHH, II0 B HUX YTBOPIOIOTHCS, CIOCIO
HOJITy Ta IX TEHETHYHY XapakTepUCTUKY. BUBYITH Ta 3amuiliTh CXeMy

OBOI'CHE3Y.
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Jara i mianuc BUKJIaga4a

Curvyargiii 3ajayi:

1. Slka KiTBKICTh ayTOCOM MICTUTHCS B MeTada3i-1 mMeilo3y npu rameToresesi y
JIFOTUHU?

2. CKiTbKM YTBOPIOETBCS CIIEPMATO30i/iB, AKIIO B CIIEPMATOTEHE3 BCTYIUIIO
120 criepmaToroHiis?

3. B sxuii mepioa mij yac oBOreHe3y BiI0OyBA€ThCS IEPETBOPEHHS AUILIOITHOTO
HAa0OPYy XpOMOCOM B TaruIOiAHHI?

4. 3 yum noB’s13aH1 MOPQOJIOTIYHI BIIMIHHOCT] YOJIOBIUMX 1 )KIHOYMX CTaTEBUX

KIIITAH?

5. MarepiajbHe Ta MeTOAUYHE 3a0€e3MeYeHHSI.
1. Mikpockornu.

2. Ilocriiini npenapatu.

3. TectoB1 3aBIaHHs.

4. HaB4ailbHO-METOOWUYHUI OCIOHHUK.
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SAHATTS Ne8.
1. TEMA: KOHTPOJIb 3ACBOEHHS 3MICTOBOI'O MOJY.JIs 1
»MOJIEKYJISIPHO-KJIITUHHU PIBEHb OPT AHI3AIILL )KUTTS”

2. Mera 3aHaTTA. BUABUTH 3HAHHS CTYJEHTIB 3 TEOPETUYHHUX IHUTAHb
3MICTOBOT'O MOy 1.
[lincyMKOBHII KOHTPOJIb 3MICTOBOrO MOAYds | TpoBOAUTHCA 3a
tectroBuMU 3aBaaHHsaMu Tury KPOK-1 Ta criB6ecioro 3 BUKIagadueM.
3. MarepiajibHe Ta MeTOAUYHE 3a0e31eYeHHS.
1. Komm’rorepu.
2. KoM toTepHi mporpamu.
3. Ilepenik TEOPETUUHUX MUTAHb.

4. TecTOBI 3aBIaHHS.

3MICTOBHH MOJIYJIb 2

3aKOHOMIPpHOCHI CNAOKOBOCHI Ma MIHAUBOCHI

SAHSTTS Ne9.
1. TEMA: 3AKOHOMIPHOCTI YCIIAIKYBAHHS I'EHIB.
3AKOHU MEHJEJIA
2. AKTyaJibHicTh TeMu. OJHUM 3 BOKJIMBIIIMX PO3ALIiB 010JIOTIT € TeHETHKA.
['enetnka TICHO TMOB's3aHAa 3 MEAWIMHOI. Bigomo Ounbmie JBOX THCAY
CHaZIKOBHX XBOPOO i aHOMaiii PO3BHTKY. IX BHBYAIOTH HAa MOJEKYJISPHOMY,
KJIITUHHOMY PIBHSIX, HA PiBHI OpPTraHi3My 1 MOIMYJIALIT JIFOACH.
3. Mera 3anarTs. BwMiTh aHamizyBaTu 3aKOHOMIPHOCTI YCHAAKyBaHHS
MEHJICTIOI0UNX O3HAK y OpraHi3MiB. HaBunTHcs po3B’sI3yBaT TeHETHYHI 3a/1adi.
4. 3aBaaHHsl ISl CaMOCTIiiHOT po0OTH Mix Yac MiATOTOBKM Ta NMPOBeJEHHS
3aHATTS.
4.1 TeopeTH4Hi MATAHHA /10 3AHATTH:
1. 'enetuxa. OCHOBHI TEPMIHU 1 MOHATTS T€HETHUKU. MeTo riOpua0I0TiYHOTO

aHami3y.
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2. Monoriopunne cxpemyBanus. | ta Il 3akonn Mennens.

3. JleranbHi renu. BiaxuneHHs BiJl O4IKYBaHOTO PO3LICTICHHS.

4. AHamizyroue cXpelryBaHHs, HOTro MpaKTUYHE 3aCTOCYBaHHSI.

5. lu- 1 momiriopuane cxpeuryBanHus. [II 3axon Mennens, #oro MUTONOTIYHI

OCHOBH.

I'enemuka — 11e Hayka TIpO 3aKOHOMIPHOCTI CHAJKOBOCTI 1 MIHJIUBOCTI
OpraHi3MmiB.

Cnaokogicmp — 1€ 31aTHICTh OpraHi3MiB IepeaBaTh OCOOJHUBOCTI OyJOBH 1

JKATTENISUTBHOCTI HAIIAIKAM.

Minaugicme — 1e 37aTHICTh OpPraHi3MiB HaOyBaTH HOBI O3HAaKH y IMpOIECI

1HIMBIAYaJIbHOTO PO3BUTKY.

EneMeHTapHUMM TUCKPETHUMH OJUHUIIMU CHAJKOBOCTI 1 MIHJIMBOCTI € TEH.
I'en — ue pinsaka monekynu JIHK, (y nesxux BipyciB — PHK), sika Bu3zHauae
MOCIIIOBHICTh aMIHOKHUCIIOT KOHKPETHOTO nojainentuy, abo p-PHK, -PHK.
Hapomxenns renetuxku — 1865 pik. Y oMy poii I'. Menaenb 3poOUB JI0MOBIIb
y CIUIBHOTI NPHUPOJO3HABIIB (M. bpHO) mpo poOGOTy Haag pOCIWHHUMHU
ri6punamu. TepMin «ren» y Hayky BeiB I.lorancen B 1909 poui. Hum xe 6yna

3aIIpOIIOHOBAaHAa Ha3Ba HAYKH — «F'CHCTUKaA.

OCHOGHI NOHAMMA 2EHEMUKU:

Anenwvni 2enu — T€HU, AK1 PO3TAIIOBaHI B OJHAKOBUX JIOKyCaX TOMOJIOTIYHUX
XPOMOCOM 1 BU3HAYAIOTh PO3BUTOK AJIbTEPHATUBHUX O3HAK.

Anemepnamueni 03HaKu — B3aEMOBHUKIIOYHI TIPOSIBU OJIHIET  O3HAKH.
Hanpuxman: >xoBTHIl 1 3eleHU KoOJip, TJajka 1 3MOpIIKYBaTa MOBEPXHS
TOPOUINH.

Jlominanmnuii 2en (A) — reH, SKUU TPOSIBISETHCS y TIOpUIIIB TMEPIIOTO
MTOKOJTIHHS.

Peyecusnuii 2en (a) — TEH, KUK HE TPOSBISETHCA y TIOPUAIB TMEPILIOTO
MOKOJIIHHS.

I'omo3uzomnuuit opzanizm — y TOMOJIOTIYHHX XPOMOCOMAax JIOKaTi30BaHI
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OJTHAKOB1 ajenbHi reHu (aABa AOMiHAHTHUX — AA a0bo JBa PELIECUBHUX — aa).
Takuii oprani3M yTBOpIOE OAMH THUII TaMeT W HE Ja€ PO3LICIUICHHA TpHU
CXpEINIyBaHHI 3 TAKUM CaMHUM 32 TEHOTHIIOM OPTaHi3MOM.

I'emepo3uzomuuii opzanizm — y TOMOJIOTIYHAX XPOMOCOMAX JIOKQT30BaH1 Pi3Hi
reHu oaHOoi anenbHoi mapu (Aa). Bin yTBOproe nBa Tuma ramer 1 IpHu
CXpEeIlIyBaHHI 3 TAKUM CaMUM 3a TEHOTHIIOM OPTaHi3MOM JIa€ PO3IICTUICHHS.
TI'enomun — cyKynHICTb yCiX T€HIB OpPTaHi3My.

denomun — CyKymHICTh YCIX O3HAK 1 BIIACTUBOCTEH OpraHi3My.

OCHOBHHMI METOJ T€HETUKU — 1€ Memood 2iopudonoziunozo ananizy. Bin OyB
ctBopenui ['. Mennenem.

Llen meTox BKIIOYAE:

1. TlinGip roMO3UTOTHUX OATHKIBCHKUX Map, SIK1 BIAPI3HAIOTHCA 32 OJHIEIO a0
JeKiJIbKOMa MapaM aJlbTEPHATUBHUX O3HAK.

2. SlkicHe 1 KUIbKICHE BpaXxyBaHHs MPOSIBY O3HAK y T10pHU/IIB.

3. BuBueHHS ycnaJKOBYBAaHHS O3HAK y r1OpHIIB JEKUTBKOX MOKOJIIHb.

4. Amnani3 3uroTHOCT1 Y KOXKHOI TOpUIHOT OCOOMHH.

5. AunrebpaiyHi CUMBOJIH 3aIIUICYBaHHS 3aKOHIB.

OcHoBHMIT 00’€KT gocmimkeHHss — ropox. Lle pocnmHa, y sikoi BigOyBaeThCs
camo3anuieHHs. BoHa Mae KOpoTkuil mepioJ; po3BUTKY Ta B HEi JoOpe BUpaKeHi
aNTbTEPHATUBHI O3HAKHU.

Momnoziopuone cxpeuyeanns

Mennenb po3noyaB CBOI JOCHIAM 3 MOHOTIOpUAHOTO cxperryBaHHs. Lle
CXpEIIyBaHHS, NpU SKOMY OpPraHi3MH BIJPI3HSIOTBCA 3a OJHIEI0 TAapOI0
aIbTepPHATUBHUX O3HAK. BiH cxpelryBaB ropox 3 >KOBTHM Ta 3€JICHUM HACIHHSIM.
VY mepmioMy MOKOJIIHHI BCl pociWHU Oyl 3 >KOBTUM HaciHHSIM. MeHnens

BCTAHOBUB 3aK0OH OTHOMAHITHOCTI riOpuaiB neporo noKoJiHHA.

Ilpu cxpewysanni 20M03u20mHUX 0COOUH, AKI GIOPIZHAIOMBCA 3A OOHIEI) A0O
0eKiibKoma napamu aibmepHAMmUGHUX O03HAK, nepuie NOKOIIHHA 2i0pudie
0OHOMAHImMHe 3a heHomunom ma 2eHOMUNOM.

’Kostuii komip ropomus — A
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3eneHuil KoJip rOPOIINH — a

P Q AA x d aa

e () @)

F, Aa— 100 % >xoBTI1

3aKO0H PO3IENJEeHHA 03HAK V rOpUIiB.

MeHnnens cxpelryBaB TiOpUIM TMEPIIOTO TOKOJIHHA (POCIMHU 13 IKOBTUM
HaciHHAM). Y apyromy mokoiinHi (Fy) BiH oTprMaB 2 BHIIU POCITUH:
- OlnpITa yacTUHA POCTMH Masta )KoBTe HaciHHSA (75%)
- MeHue OyJ0 POCIIUH 13 3eJIeHUM HaciHHAM (25%)
Tak MeHaenb BCTAaHOBIIIOE 3AKOH PO3LIEIJICHHS
Ilpu cxpewyysanni cemepo3uzomuux 0COOUH, AKI GIOPI3HAIOMBCA 3A OOHIEIO
napow  anbmepHaAmueHUX O03HAK, CHOCHMEPI2AEMbCA  PO3ULENTIEHHA Y
cnigeionowenni 3:1 3a penomunom i 1:2:1 3a cenomunonm.

P QAa x & Aa

G 00

F, AA, Aa, Aa, aa

’KOBTI; 3eseHl

T'inomesa (3axkon) uucmomu 2amem

[Ilo6 mnosCHUTH 3aKOH pO3LICIUICHHS, MeHzenb 3poOMB MNPUIYLICHHS, IO
riopuau OTPUMYIOTh O3HAKH BiJ CBOIX OaTbKiB depe3 raMeTu. Y Tramerax €
«cnaakoBi (aktopu» (reHu), SKI BU3HAYAIOTh O3HAKW TiOpuAiB. ['eHu
NOTPAIISIOTh B TaMETHU Yy MPOIECi raMeTOTeHe3y: MPH Mel031 TOMOJIOTIYHI
XPOMOCOMH PO3XOMAATHCS A0 PI3HUX MONIOCIB. ToMy, 3 KoscHoi napu zenie, uio
3HAX0OAMBCA 8 XPOMOCOMAX, 8 2AMENLY NOMPANJIAE TUUle MITbKU 00UH 2eH.
L1 3aKOHOMIPHICTh OTpUMaNa Ha3By «3aKOH wucmomu 2amemy, Tak sk Oyna
JI0BeJIeHa TIPOIIECOM MEHO3Yy.

Ananizyroue cxpewysanna — 1€ BU3HAYCHHS TEHOTUITY OaThKIB 3a
(dheHOTUIIOM HaIaAKIB. AHATI3yI04e CXpEIlyBaHHS — 11€ CXpellyBaHHS OCOOWHH,

FEHOTUN  sIKOi Tpebda JI3HATHCh, 3 PEIECHUBHOIO 0COOMHOI.  SIKIo
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crocrepiraeTecsi  posuierienHs 1:1  3a  ¢enotumoM, TO ocobuHa —
reTepo3UroTHa, SKIIO0 CHOCTEPIraeThCsi OJAHOMAHITHICTH, TO OCOOMHA —
TOMO3HUTI'OTHA.

A — 4opHHi1 OKpac cobak

a — KOpUYHEBHUM

)P Q Aa x J aa 2)P Q AA x J aa
OO O 6 ® ©
F, Aa, aa F, Aa—10% gopHi

1:1

YOpHIi; KOPUYIHEB1
Jlemanwshi 2enu — 11e TeHU, 10 BUKJIMKAIOTH 3aru0enb opranizmy. Komm
B OpraHi3Mi € TaKHil reH, TO pe3ylbTaTh PO3LICIUICHHS Oy 1yTh IHIIUMHU.
Hanpuknan:
A — OpaxigakTuiis (KOpOTKI TpyOUacTi KICTKH)
a — HopMasibHa Oy/10Ba CKejeTa
AA — letal (3urora ruHe Ha paHHIX eTanax PO3BUTKY)
Aa — KuTTe3aTHI (MaJCHBKHUH 3pICT, KOPOTKI MaJbIll PYK Ta HIT)
P QAa x & Aa
c® O OO
F, AA, Aa, Aa, aa
letal; Opax.; HOpMma

Posmiennienns 3a ¢penomunom ma 2cenomunom 2:1

Ju2iopuone cxpeuwiyeanns

Menpens cXpenryBaB pOCIHHH, K1 BIIPI3HAIOTHCS 3a IBOMa O3HAKAMMU:

- 32 KOJIbOPOM HACIHHSI: )KOBTI Ta 3€JIeH1

- 3a (OpMOIO HACIHHS: IJ1aJ€HbKI Ta 3MOPIIKYBATI.

B F; Bci ri0puau Manu JOMIHAHTHI O3HAKU: KOBTE Ta IJ1a/IeHbKE HACIHHA, 00

MPOSIBUBCS 3aKOH OJHOMAHITHOCTI FOPHUIIB MEPUIOTO MOKOIIHHS.
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A — )OBTHI KOJIIp TOPOLINH

o . I‘ametbld' .
a — 3CJICHUU KOJIP AB Ab aB ab
I'ameTm?
B — rimagka moBepxHs I
b — 3mopmikyBara AB @ @

Q9
P 9 AABB x 6\ aabb AABB AABb AaBB AaBb
G &) v Q@

F, AaBb - 100% »x.ra. AABb | AAbb | AaBb | Aabb

IIpu cxpemyBanHi Ti0OpHUIB
ag
nepioro nokomHHs B F, BigOymnock

PO3MICIIIICHHA

P @ AaBb x & AaBb

ab

G B € )
D
F, 9AB; 3Ab; 3aB; lab
K. T, JK.3M.; 3.TIL; 3.3M.
CuiBBiHOILIEHHS 3a henomunom:
9 — ’KOBTI I'NIaJICHBKI;
3 — J)KOBTI 3MOPUIKYBaTi;
3 — 3eJIeHl IJIaICHbKI,
1 — 3eneHi 3MOpIIKYBaTI

3a cenomunom: 4 :2:2:1

Menaenb BCTaHOBUB 3aKoH _He3aJIeKHOI0  YCNAJAKOBYBAaHHS i

KOMOIHYVBAHHS 03HAK IPH M- i HOJIrIOPUIHOMY CXpelniyBaHHi

Ilpu cxpewysanni 060x 20MO3U20MHUX OCOOUH, AKI GIOPIZHAIOMbCA 34
ogoma i Oinbuwie napamu aibMEPHAMUSGHUX O3HAK, nepuie NOKOJNIHHA
00HOMAGHIMHE, Yy HACMYNHOMY HNOKOJIHHI CROCMEPIZAEMbCA He3ANeHCHE
KOMOINYBaHHA 03HAK NO KOJNCHIL anensniil napi y cnisgionowenni 3:1 (3+1)".

3akoHomipHOCTI, Bimkputi [. MeHaeneM MamOTh CTaTUCTUYHHNA
xapakTep. BoHH ai0Th MOXKJIMBICTh PO3paxXyBaTH BIPOTiIIHICTh MPOSIBY O3HAKH

y HaIaJIKiB. AJleé TEOPETUYHA 3aKOHOMIPHICTh CITIBIIJIa€ 3 EMITIPUYHOIO TIILKU
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P JOCUTH BETTUKUX YUCIAX.

O3Haky, yCHaJKyBaHHS SKHX INPOXOAWUTH 3a 3akoHamu ['. Mewnpens,
HA3WBAIOTHCSl MEHJICNIOIOUMMU. 3arajbHa KUIbKICTh TaKWX O3HAK Y JIIOJUHH
Bennue3Ha. Hampukiaa: KOpOTKO30piCTh, MOJMIAAKTHIIISA, HOPMAJIbHUN CIyX —

O3HaKH JOMIHAHTHI, @ HOPMAJIbHUM 31p, I ITUMANIICTh, TJTyX0Ta — PEIICCUBHI.

4.2 Marepiaju )i CAMOKOHTPOJIIO:

1. IucKkpeTHi OMUHHUIL CIAIKOBOCTI 3aNPONOHYBAB HA3MBATH F'€HAMM:

A.I'. Mennenb

B.B. Horancen

C.T. Mopran

D.T". ne ®pi3

E.V. bercon

2. T'enoTun — ne:

A.Cucrtema reHiB MEBHOTO OPTaHi3My

B.CykynHicTh 30BHIIIHIX 1 BHYTPIIIHIX 03HAK OPTraHi3My

C.T"amnoigauit Habip XpoMoOCcoM

D.CymMma reHiB opranizmy

E. Cyma reniB B ayrocoMax

3. [Ipu cxpenryBaHHi JABOX TOMO3MIOTHMX OCOOMH, SIKi BiIpi3HsHMcsH 3a
AeKUIbKOMAa aJIbTEPHATUBHUMHM O3HAKaMHM, BCi TriOpuam BUSBWINCH
O0ITHAKOBMMH 32 F€HOTUIIOM Ta (peHOTUNIOM. SIKa 1e 3aKOHOMIpPHICTH?

A.l 3akon Meunaemns

B.II 3akon Meunnens

C.3aKkoH ,,yuCTOTH ramer”’

D.III 3akon Mennens

E.3akon Moprana

4. ®eHoTHN — LE:

A.Cuctema 30BHINIHIX Ta BHYTPIIIHIX O3HAaK 1 BIACTUBOCTEW OpraHi3My, fKi

(bOpMYIOTBCS B OHTOTE€HE31
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B. [lumutoigauit Habip cOMaTUYHOI KITITHHHU OPTaHI3MY

C.Cucrema reHiB EBHOTO OPTraHi3My

D.O3Haku, K1 3yMOBIIIOIOTECSI @y TOCOMHUMU T'€HaMHU

E. O3naku, 5iKi 3yMOBIIIOIOTECSI TEHAMU CTATEBUX XPOMOCOM

5. Jlinsinka XpoMOCOMHU, B sIKiil po3TalIOBaHUii TreH, HA3UBAETHCS:
A.AHTUKOI0OHOM

B.Jlokycom

C.Komounom

D.Illentpomeporo

E. Hykneorunom

6. Ckinbkym THIIB raMer MOKe YTBOPIOBATH OPraHi3M ¢ TeHOTHIIOM

AaBBCec, K110 reHH pO3TALIOBAHI B Pi3HUX MApax XpoOMoOCcoM?

A 1
B. 2
C. 4
D. 8
E. 16

7. OCHOBHUH METOJ r€eHETHKH:
A.T'eHeanoriunmii

B. bau3zHiokoBwuit

C. [TonmynsiiifHO-CTaTUCTUIHU I
D.I{uTtoreHeTHYHu

E. I'Gpumonoriynoro aHamsy

8. Ilpu sikoMy cXpemnryBaHHi y HAIIAAKIB TPOSIBJISETHCS PeleCHBHA
Oo3HaKa?

A.AABB x aaBB

B.AA x aa

C.AABB x aaBs

D.Aa x aa

E. Aa x AA
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9. BkaxiTh reTepo3uroTHuii opratism:
A.AABBCC

B. AABBCC

C.AABBCc

D.aaBBcc

E. aaBsCC

10. CykynHicTh reHiB Bcix 0cO0OMH y nony.Jasiuii — ue:
A.T'enotun

B.T'enom

C.T'enodonn

D.Kapiotun

E. ®enorun

HpOTOKOJI NMPAKTUYHOI'O 3aHATTHA

Jlara

PoGora Nel. Cumeonu, aki euxkopucmogylwmsv npu 2eHEMUYHUX 3ANUCAX

3AKOHI8 YCNAOKY6AHHA 03HAK Ma PO38°A3AHHI 3a0au.
BuBuiTh reHETUYHY CUMBOJIIKY:

P — GaTpKiBCBKiI OpranizmMu

@ — ocoOunHa ’KIHOYOi CTaTi

d — ocoOuHa 40J10Bi40] cTaTi

X - 3HaK CXpEIyBaHHS MK 0aTbKiBCbKMMU T€HOTHIIAMU
G — rameTtn

F — mamanku

Pob6oTa Ne2. 3akon ,,uucmomu’ zamem.
3anoBHIT, Tabnuiro. Bu3Haute THOM TrameT I 3a3HAYEHUX Y TaOIMIl
reHoTuniB. Po3ramyiite reHn B XpoMocomax (I0O3HAYTe ajiejbHI Ta HeaJleNbHI

FGHI/I), I'CHH, 110 BU3HAYAOTh PO3BUTOK HCAJIbTCPHATUBHUX O3HAK.
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I'enoTun AABB AaBB AaBB AABBCC | AaBsCc
Kinokicme 1
munie camem
T'amemu AB
. A B
Pozmawiyeanns 2enie
Yy Xpomocomax A B

PoGorta Ne3. Po3e’azyeanns 3aoau.

Po3B’six1Th 3a1aui:

1.V nmroauHu Kapuil KoJiip oued JomiHye Haja OJakuTHUM. ['eTepo3urorHa

KapooKa >KIHKa BHUHILIA 3aMIDX 3@ TE€TEPO3UTOTHOTO KapOOKOTO 4YOJIOBIKA.

Buznaute IMOBIpHICTh HAPOHKEHHS Y HUX OJIAKUTHOOKOI JUTHHHU.

Piwwennsa:

2. Anb0iHI3M — 11€ CIaJKOBa ayTOCOMHO-pelecuBHa nartosoris. JKiHka-anp01HOC

BUMIIIA 3aMDK 3a 3JI0POBOTO YOJIOBIKA 1 HapoaWiia IUTHHY-aldhOiHOCA. Slka

UMOBIpHICTB (Y %), 110 pyra AUTHHA TE€XK BUSBUTHCS aIb0iHOCOM?

Piwennsa:
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3. brakuTHOOKMIA TTpaBia, 6aThKO SIKOTO OYB JIIBIICIO, OJPYKUBCS 3 KAPOOKOIO

JIBIIEIO 13 CIM 1, BC1 WICHHU SKOI IPOTATOM JCKUIHKOX MOKOJIHb MaJId Kapi oui.

SAxuMU y HUX MOXKYTb OyTH JiTH?

Piwenns:

4. Y HopMasibHUX OaThKIB HApOJMIACs JUTHHA — TIIyXa Ta XBOpa Ha IrIayKoMy.

Busznaute reHoTunu 6aThKiB, SAKIIO BiIOMO, 1[0 TIIYXOHIMOTA 1 rIIayKoMa —

pelLieCUBHI O3HAKHU.

Piwenns:

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHs.

1. TecToBi 3aBHaHHsA

2 HaByanpHO-METOIUYHUI ITOCIOHUK.
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SAHATTSA Nel0.

1. TEMA: B3AEMOJISI TEHIB. MHOXHWHHHH  AJEJI3M.
IUIEHOTPOIISA
2. AkrtyaabHicTb TeMHu. Hacmiakom B3aeMonii reHiB € ¢GopMyBaHHS
(eHOTUIIOBUX 0COOIMBOCTEN OPTraHi3MiB.
3. Mera 3aHATTA. 3HATH OCHOBHI BUAM B3a€MOJIli aJIeIbHUX Ta HEaJCIbHUX
reHiB. 3HaTH MPOSIB 03HAK MPHU PI3HOMAHITHUX TUIAX YCMAJKyBaHHS PYI KPOBi
JIOAWHA 332 aHTHUTeHHOIO cuctemMoro ABO — mposiB MHOXXKHMHHOTO aleni3my.
BwmiTu 3acTocoByBaTH 3HaHHS NPO (HOPMHU B3a€MOJIIi T€HIB JJi MPOTHO3YBAaHHS
TeHOTHUIIB Ta (PEHOTUIIB Y HACTYITHUX MOKOJIIHHSIX.

4. 3aBaaHHA AJIs1 CAMOCTIIHOI pOOOTH MiJ Yac MiATOTOBKM Ta MPOBeJIeHHA
3aHATTS.

4.1. TeopeTu4Hi NUTAHHSA 10 3AHATT:

1. B3aeMo/1is reHIB OJIHI€T aJIeNIbHOT IMapy: HEMOBHE JJOMIHYBaHHS, TTIOBHE
JIOMIHYBaHHS, HAJJIOMIHYBaHHS, KOJOMIHYBaHHS.

2. MuOxuHHI aneni. Y cnaakyBaHHS rpyn KpoBi cuctemu ABOQ y monunu.

3. [IneioTpormisi.

4. B3aemoisi TeHIB Pi3HUX aJICTLHUX TMap:

a) KOMILJIEMEHTapHa Jisl.

0) emicTas Ta rirnocras.

B) MOJIMEpIs.

KoykHa 03HaKa i BIIACTHUBICTh OpraHi3My MO’KE€ BH3HAYaTHUCh SK OJHHM,
Tak 1 JEKUIbKOMa T€HaMH, SIKi B3a€EMOJIIOTh MK co0oro. [lo Tumy B3aemomiit
BU3HAYAIOTH aJIEJIbHI 1 HEAJIEIbH] TE€HU.

Tunu 63aemo0ii anevHux 2enie:

1) IToBHe noMiHyBaHHSI — JIOMIHAHTHHA TEH IIOBHICTIO IPUTHIUYE IO
peniecuBHOro. MYHKITIOHAFHA AKTUBHICTh JOMIHAHTHOTO T€HY HE 3aJIS)KUTh BiJl
HAsIBHOCTI B OpraHi3Mi peieCUBHOTO.

AA - xapuii Komiip ouei
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Aa — kapuil Komip ouei

aa — OJIAaKUTHUI

PQAA x Jaa P Q@ Aa x d Aa
c & 4 G 0
Fi1 Aa-100% xapwuii F, AA; Aa; Aa; aa

Kapuii  OJaKUTHHIMA
Posmierienns 3 : 1 3a eHOTUIIOM;

1:2: 1 3areHoTUIIOM.

2) HenoBHe AOMiHYBaHHSI — JIOMIHAHTHHI I'€H HE MMOBHICTIO MPUTHIUYE MIiF0
PEIECUBHOTO TE€HA 1 TETEPO3UroTHA OCOOMHA MAa€ CBi MPOSB O3HAKH (YacTO
MIPOMIKHUI).

AA —310poBuii

A - nucCTiHYpis

Aa — niABUIIICHUH BMICT ITUCTEIHY B ceui

aa — IUCTIHYPis 3 YTBOPEHHSAM KaMiHHS B HUPKax

P QAA x Jaa P QAa x JAa
c® O CAE® OB

F 1 Aa-100% miaBuiieHui BMICT F, AA; Aa; Aa; aa
IMCTEIHY B cedi 3110D.; MiABHIIL. ; IIUCT

Posmierienns 1 : 2 : 1 3a ¢peHoTumnom;

1:2:1 3areHoTUIIOM.

3) KomominyBaHHsI — 00M/Ba reHa MpaIiOIOTh 1 HE 3aBa)KalOTh OJHE OIHOMY.

Hanpuxiaza: IV rpyna kposi — 1417

4) HaaaoMiHyBaHHSI — Yy TeTEPO3MIOTHOMY CTaHI OCOOMHA OLIBIN KHTTE3]aTHA,
HIXK Y TOMO3UTOTHOMY JIOMIHAaHTHOMY. Tak MpH cepnomnoaiOHO-KIITUHHINA aHeMil:
S — cepnonoaiOHO-KIIiTHHHA aHeMis (SS-letal)

S — HOpMa
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SS — cepronoAiOHOKIITUHHICTh, CTIHKICTB J0 MaJsIpii
P QSs x &Ss
SOORSY,
F, SS; Ss; Ss; ss
Letal; 2 : 1

MHOKMHHI aJieJi.

MHOXUHH1 aneni BUHUKAIOTh y pe3ysbTaTi 0araToOKpaTHUX MYyTalliil OJJHOTO 1 TOTO X
JIOKYCY Yy Xpomocomi. 3’SIBJII€ThCS OUIbIIE JBOX BapiaHTIB OJHOTO 1 TOTO K I'eHa.
Koxen TrTeH MicTUTh Ppi3HYy cHaakoBy 1H(popmalio. ToMmy oauH (QEeHOTUI
KOHTPOJIFOETHCS PI3HUMU TeHOTUNAaMHU. Tak SK OJHOYaCHO B OJHOMY JIOKYCI
XPOMOCOMH MOJK€ 3HAaXOJUTHUCH JIMIIE OJAWH T'eH 13 BCI€l cepii, TO MHOXHHHI ajesl
ICHYIOTb TUIBKM y mTomyJsnii. MK TeHaMu OJiHI€l cepii BCTAHOBIIOETHCS PAJ
nomiHaHTHOCTI. KokHuUM monepeHii reH JOMIHY€e HaJl HAaCTyITHUMH.
Hanpuxnaa: cnagkoBicTs Tpym KpoBi 3a cuctemoro ABO.

Il — 1 rpymna;

11 1% - 2 rpyma;

1°1%; 1% — 3 rpyma;
1*1° - 4 rpyma
Teru I, 1° ¢ NOMIHAHTHUMHM TO BiIHOIIEHHIO IO reHy 1, a Mik cOOOH BOHH

. . . . o 1A_B_ - A_.B
kogomiHaHTHI. ToMy psin fomiHaHTHOCTI Takui: ["=1">1<|"=I",

IIneiioTponisi — OOWMH TE€H BIUIMBAE HAa PO3BUTOK JEKUIBKOX O3HAaK.
[TnefioTponiss Moke OyTH TIEPBUHHOIO Ta BTOPUHHOIO. Ilepeunna — reH onpasy Xk
MPOSIBIIIE CBOKO MHOXHMHHY Jit0 (cuHapoMm Mapdana). Yacrime 3ycTpidaeTbes
emopunna niaeiomponia. Crioyatky T'€H NpOsBIsSe OAHY (EHOTUIIOBI O3HAKY, SKa
BUKJIMKAE JIPYyry, a TMOTIM MpOSIBISETbCS MHOXUHHMKM edext. Hanpuxnan:
CepronoiOHO-KIITHHHA aHEeMIsl Y JIFOAUHHU.

YcnankyBanas cuaapomy Mapdana:
A — apaxHOJaKTHIIisl, MOPYIIEHHS y OyJ0Bl KpUIITAIMKa OKa, aHOMaJli y CepleBO-
CYIMHHIN CHCTEMI.

a — HopMmaJsibHa Oy/10Ba.
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P QAa x & Aa

G €0

F, AA; Aa; Aa; aa

apaxHOJAKTHIIIS; HOpMa

TBepKeHHS MEHIETIBCHKOI TEHETUKM — «OJWH TEH — OJHA O3HaKa»
CIPOCTOBYBaJOCh OaraThbma JociiamMu. BusBUIOCH, 110 OJMH IFeH MOXKE BIUIMBATU
Ha TPOSB JEKIIbKOX O3HAaK (TUICHOTpOINis) 1 OJHa O3HAKa MOXKE KOHTPOJIFOBATHUCS
JNEKUIbKoMa TeHaMu. SIKmo 1Bl Mapu TEHIB pO3TallOBaHI y PI3HUX Mapax
TOMOJIOTIYHUX XPOMOCOM, TO YCHAaJKyBaHHsS TeHiB mignopsakoByeThes III 3akony
MeHnnensa. A OT TPOsiIB O3HAKH 3JICKHUTh B TUITY B3a€MOJIi MK IeHamH. AJpKe
O3HaKa pO3BUBAETHCS B Pe3yjibTaTl B3a€MOJIi JABOX OUIKIB, SKi yTBOPWJIHUCH MiJ

BILUIMBOM JBOX a00 OLIbIIIE TE€HIB.

Tunu é3aemo0ii HeaebHUX HEe3UeHICHUX 2eHIB:

1)  KoMmmieMeHTapHiCTh — OJHMH JOMIHAHTHUH TeH JOMOBHIOE IO JPYroro
JOMIHAHTHOTO reHa. € JIeKUIbKa BaplaHTIB KOMIUJIEMEHTApHOI B3a€EMOJI11 T€HIB:

a) Hoea o3naxka nposaenaemvca miibku mooi, Koau 6 2eHomuni ¢ 06a
OOMIHAHMHUX 2€HA.

Hamnpukian: 3a0apBieHHs KBITIB y 3aMalTHOTO TOPOIIKY.

A BB - O

aaB_— Oumi

aaBB — O

A B —uepBoni P Q@ AaBb x & AaBb

P @ AAbb x J aaBB G AB Ab AB Ab

G Ab aB aB ab aB ab

F, AaBb — 100% uepBoHi Fo9:7 3aden.,4:2:2:13areH.

4epB. : o1l

0)0o6uoea 0ominanmHi 2eHuUU RPOABAAIOMb HOBY 03HAKY MITbKU PA3OM, A
peuecusna 0coOuUna mae 61aCHUIL NPOAE O3HAKU.
Hanpuxnan: ¢dopma miioais rapOysa.

A BB — cepuuna
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aaB - cdhepuuna

aaBB — MOJIOBXKEHA

A B — nuckoBuzHa

P Q@ AAbb x & aaBB

G Ab aB

F ; AaBb - 100% nuckoBuaHi

F, 9 : 6 : 1 3adenorunom, 4:2:2:13areHOTUIIOM
AB Ab ab aB
JICK.; cdep.; TTOAOBK.

8) /{lominanmmui aneni maromeo Ceiil nPOAE O3HAKU, A PA3OM O0AIOMb HOGUIL.
Hampuxnan: 3abapBiieHHS IEPCTi y MUIEH.
A BB — yopHa (piBHOMIPHHIA PO3MOILT ITIrMEHTA)

aaB  — HepiBHOMIpHHI PO3MOLT MIrMeHTa

aaBB — O1s1a

A B -—aryri

P Q@ AAbb x J aaBB
JOopHa Oina

G Ab aB

F, AaBb - 100% aryri

F, 9 : 3 : 4 3adenorunom, 4:2:2:13areHOTUNIOM
AB Ab ab

aB
aryTi; 4opHi; 01l

2)/lominanmni ma peyecueni aneni marwomev Ceill NPOA6 O03HAKU, PA3OM
Oominanmui aneni 0aromov HOBUIL NPOAE O3HAKU.

Hanpuxnan: ¢opma rpedbens y Kypen.

A BB — p030I010HUN

aaB - ropoxomnomionawmii

aaBB — IIPOCTUN

A B - ropixonoaioHui

P Q@ AAbb x J aaBB
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G Ab aB
F 1 AaBDb — 100% ropixomoxionuii

F,9 3 : 3 : 1 3adenorunom, 4:2:2:13areHOTUIIOM
AB Ab aB ab
ropix.; po3.; TOpoX.; IPOCT.

Emnicra3 — i reHa ojHi€l ajeni NpurHidye A0 TeHiB 1HIIOT ajei.

I'enwu, siKi MPUTHIYYIOTH 110 1HIIUX T€HIB, HA3UBAIOTLCS CYRPECcOPAMU.
Po3pi3HsIOTE emicTas:

a) peuecueHull — PEUECUBHUN ajielib OJTHOTO I'eHY MPUTHIUYE 0 JOMIHAHTHHUX
rediB iHmoi. Hampuknan: «bomOeicbkuil (QeHoMeH» y JIOIUHU. Y TaKkoMy
BUITAJIKY AYXKE PiAKICHMIA perecuBHHi anens hh mpuraiuye miro remi 171 1%V
moaunn 3 rerorunom I1°hh — gerotumnoso 6yae 1 rpyma kposi.

0) Oominammuuii — JOMIHAHTHHWH ajellb OJHOTO TeHa TMPUTHIYYE it0
JIOMIHAHTHOT'O T€HA IHILOTO aJIEeo.

Hampuxnan: ycrnagkyBaHHs 3a0apBIIEHHS y Kype.

A BB — KOJLOPOBi KypH

aaBB — Ol

aaB_— oumi (ren B — cynpecop)

A B —6ini
P Q@ AAbb x & aaBB
G Ab aB

F; AaBb — 100% 6ii

P @ AaBb x & AaBb
GAB Ab AB Ab
aB ab aB ab
F,13 : 33aden.,4:2:2:13areH.
0111 : KOJIBOP.
byBae posmierienns: 12 : 3 1 1, akiio penecuBHUN aJjie]ib Ma€ CBIM MPOSIB O3HAKU

(MacTh KOHEH).
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G

2)  Ioaimepis — nekiiibka HeaJelbHUX IOMIHAHTHUX TI'CHIB MPOSBISIOTH OIHY
o3Haky. [lomimepis OyBae:

— Cymapua(Kymynsamuena) — CTYIIHb MIPOSIBY O3HAKH 3aJICKUTH Bij KIIBKOCTI
JIOMIHAaHTHUX T'eHI1B. Tak ycnagKoBYIOThCS KUIbKICHI O3HAKU Yy JIFOJMHU: TIITMEHTAIsS
mikipu (5-6 moxiMepHHX TeHiB, 3picT, Maca Tijia, apTepiaIbHUI TUCK).

Hanpuxnan: 3pict g0 IUHH.
A1A1A2A2A3A3 - 180 cm
a;ajararazaz;— 150 cm
A181A282A333 —165cm

— OOHo3HayHa — HASBHICTb X04a O OAHOTO JTOMIHAHTHOTO F€HY BU3HAYA€ MPOSIB
o3Haku. Tak ycrnajKoBYIOTbCA SIKICHI O3HAKH.
Hanpuknana: ¢dopma 1ioiiB y TpUITHKIB.

Aj, A, — TPUKYTHI TUTONH;
a,a1a,a, — SIMLIEIOA10H]1
P A1A1AA; x & ajaiaza,
AlAg dias

F1 Aja;Aza; — 100% TpuKyTHI.

P
G

9 AraiAza, x 3 AjaiAza,
A1A2 Alaz A1A2 Alaz

Ay aa a1A; a1

F, 15:13aden.,4:2:2:13areH.

TPUK.: SITULETION.

4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

mo o w>» kP

3picT y JTI0AUHM YCIAKOBYEThCSH 32 TUIIOM:
[TneiioTpomnii
HemnoBHoro foMiHyBaHHS
Emicrazy
KommiementapHocTi

[Tomimepii
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2. Y NoApY:K:KA 3 IPYrol0 Ta TPETHOI0 IPyNaMu KPOBi HAPOAWIOCH Y€TBEPO JiTei.
Y KOKHOro 3 HUX 0yJia CBOSI IPyNa KPOBi 3 Mepuioi mo 4ersepry. 3a AKUM THIIOM
Bi0yBa€ThCsl yCIAAKYBAHHA IPYIl KPOBi?

. Emicrazy

. MHOXUHHOTO aJieNi3My

. Kommnemenrapnocti

. Iomimepii

[ToBHOTO TOMiIHYBaHHS

/10 n1ei0TPONHUX 03HAK Y JIIOAUHHM HAJICKATD:

XBopoba Mapdana

CnankoBa riryxoTa

[TpaBopyKicTb

[TommakTumis

I'emodimis

AJ1e/IbHI reHH — 1€ TeHH, AKi:

. Po3TamoBani B pi3HUX XpoMOcOMax.

Poszramosani B X Ta Y XpoMocoMax.

Po3raioBaHi B pi3HHUX JIOKYCax TOMOJIOTTYHHX XPOMOCOM.

. Po3TaimoBani B 0JHaKOBUX JIOKYCaX TOMOJIOTIYHHX XPOMOCOM.
Po3sTamoBani B 0JiHIi XpOMOCOMI.

Slka 3 nux B3aeMoii BiI0yBa€TbCs MK aj1eJIbHUMU reHaMu?
. KommiemenTapHicThb

Emicras nomiHaunTHHNI

Henosue nomiHyBaHHs

OO0 W >» 99 mMmO O ®m > MO0 T P> ® T OO TP

. [Homimepis

E. Emicra3 periecuBamit

6. fAlkum Oyne po3leNJieHHs NPH CXPellyBaHHI JMIeTePO3UroT, SKI0 OJUH
JAOMIHAHTHUM HeaJIeJIbHUH IeH JI0OMOBHIOE JIil0 IPYyroro?

A.9:6:1

B.13:3

C.12:3:1
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D.15:1

E.3:11

/. IIpurdHiveHHs] OTHOTO JOMIHAHTHOI0 HeaJIeJIbHOTO IFeHa iHIIUM JOMiHAHTHUM
reHOM HA3MBAEThCH:

A.IlneioTporiero

B.Tlonimmoixiero

C.Emnictazom

D.KommiemeHTapHICTIO

E. [Tomimepiero

8. Ilpu cxpemyBaHHi CipuX KpPOJMKIB y MOTOMCTBI Bia0yJjocsi po3lernJieHHsl y
cuniBBiqHOMEeHHi 9/16 cipux : 4/16 6iimx : 3/16 yopuux. BuzHaure THN B3aeMoii
reHiB.

A.Emnicra3

B.KomminemeHnTapHicTh

C.Ilneitorpomnis

D.Ilonimepis

E. KonominyBanHs

9. slky rpyny kpoBi 0yae MaTH AUTHHA Y TOMO3UIOTHMX 0aTbKiB 3 Jpyroiw ta
TPeThOI0 IPYNOI0 KPOBi?

AP

B.ii

C.I°I°

D.I%

E. 1414

10. ¥ 6aTbkiB nepua ta yeTrBepTa rpynu Kposi. SIki rpynu KpoBi MO:KYTh OyTH Yy
ix aireit?

A.Ilepma Ta npyra

B.Ilepiia Ta uerBepra

C.Hpyra ta Tpets

D.Tinpku yeTBepTa

E. Tinpku nepira
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IIpoTOK0J NPAKTUYHOTO 3AHATTH

JlaTta

PoboTa Nel. Po3e’a3zyeanns 3aoau.

1. CepriononiOHO-KIITUHHA aHEeMisl — O3HaKa 3 HaAJOMIHYBaHHAM. [ OMO3HUIOTHI
IHAMBIAYYMH PAHO MOMHUPAIOTh, & TETEPO3UTOTHI KUTTE3AATHI 1 MAIOTh 0COOIUBY (OpMy
reMoryiooiny. ManspiiHuii 11a3Mo/I1id He3JaTHUM BUKOPUCTOBYBATH JIJISl )KUBJICHHS LIEH
reMoryio0iH, TOMY TeTepO3UTOTH HE XBOPIIOTh Ha Maysipito. Slka MMOBIPHICTB
HApO/DKEHHS JIITEH HECTIMKUX 10 Maysipii B ciM’i, Ae oOuaBa OaThbKU CTIMKI 110 i€l
XBOpoOu?

Piwennsa:

2. AyTOCOMHUHN Te€H, SKUH y TOMO3HTOTHOMY CTaHI 3YMOBIIOE Pi3Ky AehopMaIliio
KIHI[IBOK, Y T€T€PO3UTOT MPU3BOAUTH /10 BKOPOUCHHsI NabIliB (Opaximaktuiis). XKiHka,
[0 Ma€ HOPMaJIbHI Tajblll, BUHMIUIA 3aMDK 3a 4YOJOBIKa 3 OpaxigakTuiicro. Ska
WMOBIPHICTh HAIBHOCTI OpaxiakTHIi y TXHIX TITeH?

Piwennsa:

3. Pe3yc-HeraTuBHa KiHKa Ma€ 4e€TBEPTY IPYITy KPOBi, a ii pe3yc-mo3UTUBHUI YOJIOBIK
— mepury rpymny Kposi 3a cucremoro ABO. Uu mMoxke B 1iil ciM’1 HApOJUTHCS AUTHHA 3

reHoturnoM 6athka? BiamoBias oOTpyHTYHTE.
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Piwenna:

4. 3picT TIOAWHUA KOHTPOJIOETHCS JEKUIbKOMa TIMapaMy HE3UYeIJICHUX TeHIB, SKi
B3a€EMOJIIIOTh 3a THUIIOM TMoOJiiMepii. SIKIO0 3HEXTyBaTM YWHHUKAMU CEPEJIOBHINA 1
YMOBHO OOMEXHUTHCS JIUIIE TPhOMa MapaMu I'eHiB, TO MOYKHA MPUITYCTUTH, 1110 B SIKIACH
MOMYJISATIT HU3BKOPOCII JIFOJIM MAIOTh YCi PerieCuBHI TeHu 1 3picT 150 cm, a HaiBHIII —
BCl JoMiHaHTHI reHu 1 3picT 180 cM. Huzbkopocna xiHka OApPYKHJIACh 3 YOJIOBIKOM
cepenHboro 3pocty. B Hux Oyno yetBepo nitei, ski manu 3pict 165 cm, 160 cm, 155
cM, 150 cm. Bu3naurte reHOoTHIIM OQTHKIB 1 HAIAJIKIB.

Piwennsa:

5. HopmanbHuii ciayx y JIOAMHA KOHTPOJIOETHCS ABOMA HE3YEIUIEHUMHU JOMIHAHTHUMHU
reHaMu, OJIMH 13 SIKUX BIJIIOBIJA€ 32 HOPMAJIbHUM PO3BUTOK CIIyXOBOI'O HEPBY, a 1HIIHMA
— 32 HOpMaJIBHUI PO3BUTOK BYIIIHOTO 3aBHUTKA. /[BOE TIIyXOHIMHUX OJIPYXKYIOThCS, Y HUX
HAPOJIKYETHCS TPOE JIITEH 3 HOPMAJIBLHUM CITyXoM. Bu3HauTe reHOTUIN OaThKIB 1 TITEH.

SIkuit e T B3aemMoii redis?
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Piwennsa:

JlaTa i mianuc BUKJIagava

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHS.
1. TectoBi 3aBIaHHS.

2. HaBuanpHO-METOIUYHAI ITOCIOHUK.

SAHATTSA Nell.
1. TEMA: TEHETHUKA CTATI. YCITIAAKYBAHHA 34YEIIJIEHE 31 CTATTIO.

2. AKTyaJbHicTh TeMu. O3HaKHU 3UCIJICHI 31 CTATTIO YCIAIKOBYIOTHCS 32 OCOOIUBUMU
3aKOHaMH, TOMY II€ BaXJIMBO TIPU BUBYCHHI CHAgKOBUX XBOpoO. [lmst kparmioro
3aCBOEHHS TEOPETUYHOTO MaTepialy CTyIEHTH PO3B A3YIOTh TeHETHYHI 3a/aui.

3. Meta 3auaTTs. BMITH IHTEpIIpeTYBaTH MEXaH13M T€HETUYHOTO BU3HAYCHHS CTaTl SIK
MEH/ICJIIOI0UO01 O3HAKH JIFOJIMHU. 3HATH OCOOJUBOCTI YCHAJAKYBaHHS O3HAK, 3UCTIJICHUX
31 ctaTTio. HaBunTucs po3B's3yBatu 3a1ayi.

4. 3aBaaHHsl A CAMOCTIHHOI po0OTH mix YaC MIATOTOBKM Ta INPOBEAECHHSA
3aAHATTS.

4.1. TeopeTn4Hi NUTAHHSA 10 3AHATTS:

1. MexaHi3MU TeHETHYHOTO BU3HAYCHHS CTaTI.

2. YcemankyBanHsi crari. O3HaKky, 34YEIUIGHHI 31 CTaTTIO, 3aKOHOMIPHOCTI iX
yCIIaJIKyBaHHS.

3. YcnmaakyBaHHSI 34EIUIEHUX 31 CTATTIO 3aXBOPIOBAaHb y JIOAMHU. O3HAKH OOMEXeH1

CTATTIO TA 3aJICKHI B1J CTATI.
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XpoMOCOMH, OJIHAKOBI Yy OJKIHOYMX Ta YOJOBIYMX OPraHi3MiB HA3WBAIOTHCS

aymocomamu.

XpoMocoMH, SIKI BIAPI3HSIOTBCS SK 32 MOP(QOJOTi€l0, Tak 1 3a TEHETUYHOIO
iHpopMalli€lo, sIKa B HHUX MICTHTBCA, Y OJKIHOYMX Ta YOJOBIUMX OpraHizMax

Ha3nuBarOTbCA cmamesumu. BCJII/IKy, 3 IHapu XpomMoCOM, Ha3WBAIOTh X-XpOMOCOMa, a

MeHITy — Y-xpomocoMma. [loegHaHHS cTaTeBUX XPOMOCOM Y 3UTOTI BH3HAYA€ CTATh
MaiOyTHBOT'O OpraHi3My.

Tunmu XxpoMoCOMHOT0 BUSHAYEHHS CTATI:

— Akicne:

1.V ccaBuiB (Jr0auHM), MYXH Jp030¢LIH.

QAA + XX; SAA + XV

2. Y nraxiB, MJ1a3yHiB, METEIUKIB.

QAA +XV; JAA + XX abo QAA +ZW; SAA+ZZ

— Kinokiche:

3. V nesKuX KIIOIB, KOHUKIB.

QAA +XX; SAA + X0

4.V nepeTMHYaCTOKPHIINX.

P2n; dn (aumaoinHuit Habip XPOMOCOM BiJHOBJIIOETHCS EHIOMITO30M).

OKpiM XpOMOCOMHHUX, € III€ ¥ 1HIII MEXaH13MHU, 10 PEryJII0I0Th CTaTh:

1) BusHaueHHs cTaTi 3aJeKUTh BiJA PO3MIpY SHUIEKIITHH: i3 BEIMKUX SHICKIITHH
PO3BUBAIOTLCS CaMMUIIL, a 13 IPIOHUX caMili (JIesIK1 YepBHU);

2) BruiuB 30BHIIIHBOTO CepeOBUINA (MOPCHKUN dYepB'sk OoHenmis). BiumbHOXHBYYI
JUYUHKA TPUKPITUTIOIOTHCST 10 JIHA 1 PO3BUBAIOTHCA y CaMOK (JOBXHHA 110 1M), a

JUYUHKH, SIK1 OTPAIUIAIOTh Ha X000TOK caMKH — y caMIiB (1-3 mm).

Cratb YCIIaAKOBYETHCA 3a 3aKOHAMU MCH,IICJIH.

P QAA+XX x & AA+XY

Fi AA+XX; AA+XY
12 : 18

Cratb, sika MICTUTH JIBl OJTHAKOBI CTAaTEBl XpPOMOCOMH, HA3UBAETHCS 20.MO2AMEHHOIO.
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CraTh, sIKa MICTHTb Pi3HI CTATEBl XPOMOCOMH, HA3UBAETHCS 2eMEPO2AMEMHOIO.

OBHaKI/I, SIK1 YCIIaAKOBYIOTBCs UCPE3 CTaTeBl XPOMOCOMHU, HA3UBAKOTLCA 3UCHRICHUMU 30

cmammup. e ssume Oyno Biakputro T. MopraHoMm npu BHBYEHHI YyCIMaJKyBaHHS
3a0apBIICHHS OYeH Y MyXU APO30(LIH.

OcoOuHU XKIHOYOI CTaTi MOXYTh OyTH K 20M0- TaK 1 2emepo3u2omHUMU 32 TEHAMU

JOKaNli30BaHUMU y X-Xpomocomax. PernecuBH1 aneni TeHIB y HHUX HpPOSBISIOTHCS
TUIBKH Y TOMO3UTOTHOMY CTaHI.

Tak sk, y 0COOMH 40JIOBIYOi CTaTi TIJILKK OJHA X-XpOMOCOMa, TO BCl JIOKaJi30BaHl y
Hil TeHu (HaBITh PELECHBHI) OApa3y MNpOSBIAIOThCA y (enotumi. Takuil opraizm

HA3UBAETbHCS 2eMI3U2OMHUM.

['eHu, siki 3HAXOATHCA y X-XpOMOCOMI, MOXKYTh OYyTH:

1) TominanTHUMHA. BoHM ITepearoThCsl Bil OaThbKa yCiM JJOUKAM.
Hanpuknan: TemHa eMaib 3y0iB.

X" — TemMHa emanb 3y6iB

X" — Oina emaib 3y0iB

P QX*X* x &X'V

:

F, X°X% X%

50%-temnua (100% noukmu), 50%-011a emans 3y0iB.

2) PenecuBauMu. Bonu nepenaroThes Bijg MaTepi (HOCIH reny) mo cuHa. Hanpukiman:
reMo(isIisi, JaTBTOHI3M.

XP - HOpMaInbHHUii 3ip

x4 - TAbTOHI3ZM

P 2 XPX! x 3 XPy

G

A 1 XPXP XPXY XPY; XYY

25%-nanpToHiku (50% cuHIB)

O3Haky, sKi YCHAJAKOBYIOTbCS depe3 Y-XpOMOCOMY, HA3WBAIOTHCS 20J1AHOPUYHUMU.

Bonu nepenarotbest Bifg 6aTbka yciM cuHaM. Hampukiiaa: TkaHWHA CiM’SIHUKIB , 1XT103,

riIepTpuxo3.
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S0 o3HaKa yacTilie 3yCTpId4aeThCsl y MPEACTAaBHUKIB OJHIE]I CTaTi, TO HE MOXHA
CTBEpKYBATH, 110 BOHA 34€IUICHA 31 CTATTIO. € 03HAKHU, IO KOHTPOIIOIOTHCS CTATTIO.
['eHn 1MX O3HAK 3HAXOMATHCA B ayTO cOMax. Tak, CXHJIBHICTh O PAHHBOTO OOJIMCIHHS
— IOMIHAHTHA 03HAKa y YOJIOBIKIB, a y )KIHOK BOHA PEI[ECHBHA.

O3Haku, sKi 3ajekaTh B CTaTi, 3yMOBJIEHI T'€HaMH ayTOCOM, ajié MOXJIUBICTh iX
NposIBY 3aJIeKUTh BiJ cTaTi opraHismy. Hampuxman: temOp rosnocy (6ac TUIBKH Yy

YOJIOBIKIB), IIUPUHA Ta3y, BIAKIAICHHS KUY 1 T.1.

4.2. Marepianu 1Ji1 CAMOKOHTPOJIIO:

1. Sk mepenaroTbesl HAIAAKAM JOMIHAHTHI I'eHM, sIKi 3HAXOASTHCS B
X-xpomocomi?

A. Big Oarpka TIJIBKH JOYKaAM

B. Bix 6aTbka TUIBKH CUHAM

Bix marepi Tinpku qoukam

Bin maTepi TijbKu cuHAM

[lepenaroThes yciM IITSIM HE3aJIEKHO Bij CTaTl

SIK ycnaaKkoBY€THCH JAJbTOHIZM?

34emieHnit 3 X-XpoMOCOMOIO JIOMIHAHTHUN I'eH
AyTOCOMHUH pELIECUBHUI I'€H

3uerieHui 3 X-XpOMOCOMOIO PELIECUBHUI I'€H
AyTOCOMHUIN TOMIHAHTHUMN T'€H

3demieHuit 3 Y-XpoMOCOMOIO T€H

Slke XpoMOCOMHEe BU3HAYEHHS CTATI y JIOAUHU?
QAA + XX; JAA + XY

QAA +XV; JAA + X0

. QAA +X0; JAA + XX

. QAA + XV; SAA + XX

.Q2n; dn

4. SIka 3 HMX 03HAK HAJIEKHTH 10 03HAK 00Me;KeHHUX CTATTIO?

A.T'emodinis

OO0 ®W>»®MOUO®mPNMU O

m

B.Anp0iHI3M
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C.Tineptpuxo3

D.Husbkuii Tem06p rosocy

E. JlanpTOHI3M

5. HoJI0BIK-IAJTBTOHIK OAPYXKYETbCH 3 KIHKOKW 3 HOPMAJbHHUM KOJbOPOBHUM
30pOM, 0ATBKO K01 OYB J1aJbTOHIKOM. SIKuM Oyzae 3ip y IXHixX giTen?

A.Bci giBuaTtka OyyTh 310pOBi

B.Bci xnomuuku 0yayTh 370pOBi

C.IlonoBuHa XJIOMYHUKIB 1 1IBYAT OYyTh XBOPI

D.25% niteit OyayTh XBOPHUMHU

E.25% niteit O6y1yTh 310pPOBUMH

6. SIke XxpoMocOMHe BU3HAYEHHSI CTATI y NTaXiB?

A. PAA +XX; JAA + XY

B. PAA +XV; JAA + X0

C. QAA +X0; SAA + XX

D. QAA +XV; JAA + XX

E. 92n;dn

7. Y sIKHX OpradizmiB yMOBHM CepeOBHMIIA CIPHUSIOTH NEPETBOPEHHI0 CaAMOK Ha
camuiB?

A. IkcomoBuii Kt

B. I'opoberp

C. Magna

D. IleuinkoBwuii cucyH

E. bonenis

8. SIka HMOBIpHICTH HAPOJKEHHSI XBOPOi JAUTHHM BiJ XBOporo Ha remodiiiro
0aTbKa Ta MaTepi-Hocisl reHa remogiii?

A. 0%

B. 10%

C. 25%

D. 50%

E. 100%

9. ¥V 310poBux 0OaThbkiB HapoauBCcs CHH JajJbTOHik. S$lka BiporigHicTn
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HAPOJKEeHHS TiBUMHKH JTAJIbTOHIKA?
A.0%
B.10%
C.25%
D.50%
E. 100%
10.51x Ha3UBAKOTHCS 03HAKHU, SIKi po3TamoBaHi B Y-XxpomMocomi?
A. KonominantHi
B. IlneitoTpomnHi
C. T'onanapuuni
D. Yonosiui
E. HezamexHi

IIpoTOKO0J NPAKTUYHOIO 3AHATTH

Jlara

PoGorta Nel. Po3eé’a3yeanns 3adau.
Po3B’soxiTh 3a1aui:
1. V monunau remodinis yCrmaakoBYyeThCs K X-perecuBHa o3Haka. Jlouka remodimika
30MpaeThcs BUMTH 3aMIXK 32 CHHA 1HIIOTO reModiIiKa, IpUYOoMy HapeueH1 He XBOPIIOTh
Ha remodinito. BuzHauTe WMOBIPHICTh HAPOJPKEHHS y HUX JUTUHM XBOPOi Ha
remMo(uIito, SIKO1 CTaTi Oy/e 1151 AUTHHA?

Piwenna:

2. YonoBIK-TAJIbTOHIK OJPYXKYETHCA 3 KIHKOI 3 HOPMaJIbHUM KOJIbOPOBHUM 30POM,

0aTbKO 5IKOi OYB JaNbTOHIKOM. SIKuM OyJe 31p y IXHIX AiTen?
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Piwennsa:

3. [loTremHiHHS 3y0iB MOXKE BH3HAYATHCSA JBOMA JOMIHAHTHUMHU T€HAMH, OIUH 3 SKHX
posrtaimoBaHuil B X-xpomMocomi. Y 0aThKIB 3 TEMHUMHM 3y0aMu HapoAMIacs J04YKa 1 CHH
3 HOpPMaJIbHUM KOJhOpOM 3yOiB. Bu3HauTe BIpOTiAHICTH HAPOJKEHHS B LI pPOJAMHI
HACTYITHOI JAUTHHU TeX Oe3 aHOMaiii, SKIIO TeMHI 3yOu marepi oOyMOBIIEHI JIMILE
I€HOM, 3UYCIUICHUM 3 X-XpOMOCOMOIO, a TEMHI 3yOM 0aThka — ayTOCOMHUM T'€HOM, 3a
SIKUM BiH T€TEPO3UTOTHUH.

Piwennsa:

4. I'inepTpuxo3 MepesacTbCcsl yepe3 Y-XpoMOCOMY, a MOJIAAKTUIIISA — SK JOMIHAHTHA
ayTOCOMHA O3HaKa. Y poAuHi, e 0aThKO MaB TINEPTPUXO03, a MATU — MOJIJAKTUIIIO,
HApOJMJIach HOPMaJibHa CTOCOBHO O0OOX O3HAK J0uka. Slka BIPOTIAHICTH TOTO, IO

HACTyITHA IUTUHA TaKOX OyJe 6e3 000X aHOMaTiit?
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Piwenna:

5. ¥V JgroauHM anbTOHI3M OOYMOBIICHHMH 3YEIJICHUM 3 X-XPOMOCOMOKO PEIICCUBHUM
reHoM. TayiaceMisl CTIaJKyeThCs SIK ayTOCOMHA JOMIHAHTHA O3HAKa 1 CIIOCTEPIraeThes B
ABOX (hopMax: y TOMO3HUIOT Ba)KKa, YaCTO CMEPTENbHA, Y TE€TEPO3UTOT — Jerka Gopma.
Kinka 3 HOpMaJILHUM 30pOM, ajie JETKOo (OopMOIO Taiacemii B U001 31 3A0POBUM
YOJIOBIKOM, aJie JaJbTOHIKOM, Ma€ CHHA-IAIbTOHIKA 3 JIETKOI0 (opMoto Tamacemii. SAka
BIPOT1/IHICTh HAPOXKEHHSI HACTYITHOT'O CMHA 0€3 aHOMaiil?

Pimennsa:

Jlara i mianuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHHS.
1. TecToBi 3aBHaHHsA

2. HaBuajipbHO-METOIMYHUI TTOCIOHUK.

SAHATTS Nel2.
1. TEMA: XPOMOCOMHA TEOPIA CHAAKOBOCTI

2. AKTyaJIbHiCTh TeMHU. BiIKpUTTS Ta BUBUEHHS SBUIIA 3YEIUICHOTO YCMaJKyBaHHS
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reHiB Mae (pyHIAMEHTANIbHE 3HAYCHHS JUIsl PO3BUTKY I€HETHKH K Hayku. Moro anami3
Ma€ MpaKTUYHE 3HAUYCHHS Y PeryJIIOBaHHI CTaTi, 010 TEXHOJIOT11, TeHHIN 1HXKEHepii.

3. Meta 3ansarTa. HaBuntrcsa Bu3HayaTH HMOBIPHICTH MPOSIBY O3HAK Yy HAIIAJKIB MPU
MOBHOMY 1 HETIOBHOMY 3YEIUICHHI I'€HIB.

4. 3aBaaHHsl AJs1 CAMOCTiiiHOI po0OTH MmiA 4Yac MiATOTOBKM Ta TMPOBeIAEHHS
3aHSATTS.

4.1. TeopeTn4Hi NUTAHHSA 10 3AHATTS:

1. 3uemniene ycnaakyBaHHs. OcoOJMBOCTI YCTIaJAKyBaHHS TPYI 3UCTICHHS.

2. MexaH13M KpOCHHI'OBEPY, LIUTOJIOT1UHI JOKa3H, 010JI0T1YHE 3HAUCHHS.

3. XpoMocoMHa Teopist CIagKOBOCTI.

4. HexpoMOCOMHa CIIaJIKOBICTb.

I'eniB 3HayHO OunbiIe HiXK XpoMmocoM. Y 1910 pori amMepuKaHCHKUM T€HETHK
Tomac Mopran 31 cBOiMHU CIIBPOOITHUKAMH €KCIEPUMEHTAIbHO JIOBIB, 10 Y KOXKHIN
XpPOMOCOMI JIOKaJTi30BaHa BeJIMKa KUIbKICTh T€HIB, SIKI YCHAJIKOBYIOThCS pa3oM. I'eHu,

AK1 JIOKANI3YIOThCS y OJIHIA XPOMOCOMI, CKJIa/Ial0Th Zpyny 3uenaenna. KipKicTh rpym

34eIJIEHHS JOPIBHIOE TaIlJIOITHOMY YUCITYy XpoMocoM BuAy. Tak, y moaunu 23 rpynu
3UYETLICHHS.

Ane BoHM 3ueruieHi He abcomtoTHo. [1im yac Meiio3y BUHUKAE KpocuHTOBEp. YnM gami
OJIHMH B1Jl OJTHOTO PO3TalllOBaH1 T€HHU, TUM YaCTIilIE MI>K HUMU BUHUKAE KPOCHUHTOBED,
10 OPYIIY€ 3YETUICHHS.

Jlia excnepumenty Moprad Bajio BUOpaB MyXy-Ipo3odiny: ii JIerko yTpuMyBaTH y
Jaboparopisax, BOHA JyKe IUIOJOBUTA, IIBUIKO PO3MHOXKYETHCS, Ma€ TUIbKH &
XPOMOCOM.

Bin BHUBYaB, SIK YCIAJAKOBYETHCS 3a0apBIEHHS T1JIa 1 IOBXKUHA KPUJ Y MYXHU-IP0O30(1iIH.
CroyaTKy BiH CXpellyBaB TOMO3MIOTHUX caMoK 1 camiiB. I[lepmie mokoniHHs Oyiio
OJITHOMAaHITHE.

B — cipe 3abapBieHHs Tijia

b — dopHe 3abapBieHHs Tina

V — HOpMaJbH1 Kpuja

V — KOpOTKi (HEIOPO3BUHEH1) KpHIIa
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P Q BBVV x & bbvv

6 @) &)

F; BbVv —100% cipi 3 HopMansHuMu KpuamMu i @ 1 3

3ro/1I0M BiH MPOBIB aHAJI3yH4e CXpEIlyBaHHs (OKpEMO /IS CaMOK Ta CaMIIiB)

1T BU3HAUEHHS TeHOTHUIY T10puaiB, ki Oynu oTpuMani y F.
[Ipu anaini3i riOpuAHOro caMilsl BUMIILIM TUIBKH OCOOMHM CX031 Ha 6atbKiB (1o 50%).
VY camiliB Myxu-apo30¢ijau KpOCUHTOBEp HE B1I0YBAETHCS 1 T€HU 3UCTUICH] HOGHICHIO.

PQ bbw x & BbVWv

JoRo>

F, BbVv; bbvv
50% 50%

B b
V l l \Y;
C. H. q. K.

[Tpu anamizi riOpUAHOI caMKU MyXHU-AP030(1aH BUSBUIOCH, IO OCOOWH, SIKi
CXOXl1 Ha O0arpKiB, y MOTOMCTBI Bwuinuio Outbmie (mo 41,5%), a ocobuH, sKi
KOMOIHYIOTh 03HaKH 0aTbKiB — MeHIe (1o 8,5%). T.Mopran poOUTh BUCHOBOK, 1110 Y

CaMOK MYXH-Ip030( 1M MPOXOAUTh KPOCUHTOBEP, TOOTO, T€HU 3YETUICHI HenQ8HicHIO.

P Q BbW x & bbw

GEVovBYEY) B b B b

F, BbVv bbvv Bbvv bbVv
41,5%; 41,5%:; 8,5%; 8,5%

17 mopranin

C. H. 9. K. C.K. 4. H.

Ha ocHoOBi oTpumaHux pe3ynbpTariB, Mopran poOWUTh BHCHOBOK, L0 T€HHU
3a0apBIICHHS Tila Ta JOBXUHHU KPHJI 3HAXOJATHCS B OJHINA XPOMOCOMI 1 TOMY Il T€HHU
YCIIaIKOBYIOTBCS 34EIIEHO. AJie 3YEIUIEHHS MOKE€ MOPYLIYBATUCh KPOCUHIOBEPOM. %o
KpocuHroBepy Mix reHamu (1% kpocunroBepy=1 mopraniai) 6yja0 yMOBHO MPUHHSTO
3a BijAcTaHb MDK HUMHU. lle gamo 3Mory OyayBaTu TEHETHYHI KapTH XPOMOCOM.

Bincotok kpocunrosepy T. Mopran 3anponoHyBaB BU3Ha4aTH 3a (popMyIioro:
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nl_ : 100 = % kpoccunrosepy, ae
n
Ny — 3arajbHe YUCIIO KPOCOBEPHUX OCOOMH;
N,- 3arajabHE YKCIIO HAI[agK1B
KpocuHrosep 3MiHIOE 4acCTOTY T€HIB y I'pylax 34YeIUICHHs, 10 3MiHIo€e ¢geHotur. Lle

olIMH 13 (pakTOpiB KOMOIHATUBHOI MIHJIMBOCTI y Oprasi3miB. Llutonoriuny kapTuHy

KPOCHHIOBEpY BIIEpLIE ONMCAB NaTChbKUM BUCHUN SIHCEH.

XpoMocoMHa Teopis cnaakoBocTi Oyia chopmynboBana T.Mopranom.

OcHog6HI nonosxcennsn:

1. 'eHun 3HaXOATHCS Y XpOMOCOMax, KOXKHUN T'eH 3aiiMae eBHE MICIIE — JIOKYC.

2. I'eHu po3TaiioBaHi JIIHIHHO 1 yCIAAKOBYIOTHCA 34erieH0. KibKICTh TPyl 34eTICHHS
JIOPIBHIOE TAIIOiTHOMY HA00OPY XPOMOCOM.

3. Mix anenbHIMH TéHaMU BUHUKA€ KPOCHHTOBEP.

4. BiporigHicTh KPOCUHTOBEPY 3BOPOTHO IPOIOPIIIHA BIJICTaH1 MK T€HaAMHU.

Bincranp Mik reHaMH BUMIPSIFOTh Y CAHTUMOPTaHigax.

1 cantumopraniga =1% KpOoCHHTOBEpY.

Humonnazmamuuna cnadkogicmep TIOB’SI3aHA 3 OpPraHOiaMU  KJIITHHH,
3MaTHUMHU J0 CaMOPENpOAyKIli (MITOXOHpIi, miacTuAu. eHTpiodi). CTpyKTypH, sKi
pO3TaIlloBaH1 y KJIITHHI 1034 SAPOM Ha3UBaKOTh Iiasmigamu. [lo3asaepHi reHu 31aTHi
70 PO3MHOXEHHSI 1 BHUMAAKOBO PO3MOAUIAIOTHCS IO JOYIpHIX KIiTHHAX. Bonu
NEePEIAF0ThCA HACTYITHOMY IOKOJIIHHIO Y CKJaJl HHUTOIUIa3MU SHLEKITITHHH. Tomy
HAWTOJIOBHIIIA POJb Yy TMEpeAaBaHHI MO3asACPHUX TEHIB HaJEKUTh IUTOILIa3Mi
MaTEpPUHCHKOTO OpraHi3My, 1 MPOSB O3HAKH, 10 BU3HAYAETHCS MO3ASICPHUM TCHOM,
Oyne HeomHakoBUM. [lo3asfiepHi T€HM B3a€EMOJIIOTH 3 SIACPHUMU 1 TepeOyBalOTh IIij

KoHTposneM siaepHoi JIHK.
Hampuxian:

1. HuTomna3smMaTuyHa CHaJKOBICTh, MOB’s3aHAa 3 T€HAMHU IUIACTHUJ, Biloma IS
pizHux BuAiB pociauH. Cepen HUX € GOpMU 3 MO3aTUHUMU (CTPOKATUMH) JUCTKaMu. Ls

O3HaKa MepeacThCs M0 MaTEPUHCHKIHN JIHIT 1 3yMOBJIEHA TUM, 1[0 YaCTHUHA TUIACTHUI HE
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3MaTHA YTBOpIOBAaTH mirMeHT xuopodin. Ilicns moaimy kmiTuH 3 0e30apBHUMU
IJIaCTUJAMU B JIMCTKAX YTBOPIOIOTHCSA Ol IUISIMH, SKI YEPTYIOThCS 13 3€JICHUMHU
ainsHkamu. [lmacTuam po3MHOXKYIOTBCS TMOALIOM, TOMY iM IpUTaMaHHa T€HETHYHA

HENEPEePBHICTH: 3€JIeHI IJIACTUIN AAI0Th MOYATOK 3eJIeHUM, a 6e30apBHi - 6€30apBHUM.

2. SlBuilie IUTOIIA3MATHUYHOI CIAIKOBOCTI, MOB’s3aHE 3 I'€HaMH MITOXOHAPIH,
BUBYAIM Ha TPUKIAIl APLKIKIB. Y MITOXOHAPISAX IIMX MIKPOOPTaHi3MIB BHUSBICHO
I'€HU, Kl 3yMOBJIIOIOTh BIJICYTHICTh 200 HasBHICTh IUXaJbHUX (DEPMEHTIB, a TaKOXK

CTIMKICTB A0 i1 IIEBHUX aHTUO10THKIB.

3. BlumiB simepHMX TEHIB MAaTepUHCHKOTO OpraHi3My uepe3 IUTOILIa3My
SWLIEKITITUHN Ha (JOPMYBAaHHS AESIKHX CTaHIB O3HAK HAIIaJKiB MOKHA MPOCTEKUTU HA
NPUKIAAl MPICHOBOJHOTO MOJIOCKA — CTaBKOBHUKA. Y HBOTO € (popmu 13 pi3HUMHU
CTaHAMM CIAJKOBOI O3HAKM — JIBOTO YW TPAaBOTO HANPAMKY 3aKpPY4EHOCTI
yepernamky. AJjenb, 110 BH3HAYa€ NPaBO3aKPYUEHICTh Yepenaliku, OMIHye Hal
J1BO3aKPYUYEHICTIO, OJIHAK HAMPSAMOK 3aKpPy4YEHOCTI BU3HAYalOTh I'€HU MATEPUHCHKOTO
opraniamy. Hampukman, ocoOMHHM, TOMO3WUTOTHI 32  PELECHBHOIO  aJIeJUII0
J1BO3aKPyUYEHOCTi, MOKYTh MaTH IPaBO3aKpy4yeHY 4Yepenamiky, sIKIIO MOXOIATh Bij
MaTEPUHCHKOTO OpTaHi3My, SKHH MaB JOMIHAHTHY ajieib IPAaBO3aKPY4EHOCTI. Takum
YMHOM, pO3IIEIUIEHHS 32 O3HAKOI HAMpPSIMKY 3aKpyYeHOCTI YepemamKkud Npu
CXpEIlyBaHHI CTAaBKOBHMKIB (DEHOTHUIOBO MPOSIBIAETHCA 13 3alli3HEHHSIM Ha OJIHE

[MTOKOJIIHHSL.

4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. 1o Take rpyna 34enjieHHs?

A.JloMiHaHTHI 1 peIecUBHI anemi

B. Tiapku 1OMIHAHTHI ajiedl

C. Tutbku perecuBHi anen

D.Bci renu oniHi€l XpoMOCOMH

E.'enn, 1o KoyrOTh aIbTePHATHBHI O3HAKH

2. Slke cxpelryBaHHSI Ja€ 3MOTY BH3HAYMTH BiJICTaHb MiK TeHaAMH Yy
rpyni 3uenjieHHs?

A.MomnoriOpuHe
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B. Anamnizyroue
C. uriopuane
D.IloniriOpunne
E. Tpuribpuane
3. Bincranp mix remamm B i K ckiaamae 10 % xpocuHrosepy. Sflka
BiporigHicTs yreopennsi ramet BK y oco6unu 3 renorunom BbKK?
A.0%
B.10%
C.5%
D.45%
E.50%
4. Slke cmiBBiAHOIIEHHHA MYX JApo30(in 0yao y KIacHYHOMY HOCTiAi
T.Moprana?
A.25%:25%:25%:25%
B.44%:6%:44%:6%
C.48,5%:1,5%:1,5%: 48,5%
D.41,5%:8,5%:8,5%: 41,5%
E.31,5%:18,5%:18,5%: 31,5%
5. CKiJIbKH | fIKI THIIH TaMeT YTBOPKOKTHCA y 0cO0MHH AaBB KO0
BiZAcTaHb Mik renamu A i B 20 mopranin?
A.50% AB; 50% aB
B.25% AB; 25% AB; 25% aB; 25% aB
C.50% As; 50% aB
D.40% AB; 10% ABs; 10% aB; 40% aB
E.40% AsB; 40%AB; 10% aB; 10% aB
6. Illo BinOyBaeThbcsi MpU YTBOPEHHI raMeT y pe3yJbTATi HEMOBHOTO 34YelJIeHHs
reHiB?
A. KoH'roramisg
B. Tpancnokariis
C. Myramis
D. Ilpouecunr
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E. Kpocunrosep

7. Ckinibku TUNiB raMet yTBopio€ opranizMm CcDd npu noBHOMY 34enJieHHi reHiB?
Al

B.2

C.4

D.6

E.8

8. Y nurerepo3urorHoi ocoounu renu B u d 3uensieni. SIki HekpocoBepHi rameru
MO’Ke YTBOPIOBATH 1eil opranizm?

A.Bd, BD

B.Bd, BD

C.BD, Bd

D.BD, 8D

E.sd, Bd

9.V npozodinu Bincranp Mix resamu B u C — 12 moprania. SIka BiporignicTs
nosiBM MoToMcTBa ¢ reHoTunoM BeCc npu cxpemyBandi BBCc x BBcc?

A.12%

B.0%

C.6%

D.50%

E.44%

10. B mui BiacTanb Mick renamu A u C — 20 % kpocunrosepa. SIka BiporiaHicts
MosIBM MOTOMCTBA ¢ TeHOTUNOM AACc npu cxpemyBaHHi AaCc x aacc?

A.20%

B.0%

C.10%

D.50%

E.40%

HpOTOKO.TI MNPAKTUYHOI'O 3aHATTHA

ata

PoGorta Nel. Po3eé’a3yeanns 3adau.
103



1. CkinpKH 1 K1 TUIIH KPOCOBEPHUX 1 HEKPOCOBEPHUX FaMeT YTBOPIOIOTHCS B OCOOUH 13

TaKUMH I'CHOTHUIIAMMU:

a C B b) C

(o

w

c b C
SIKITIO BijicTanb Mk reHamu B 1 C 8 mopranin?

Piwennsa:

2.V JIOIWHU PELECUBHI TeHH a 1 D 3yMOBIIOIOTH CXWJIBHICTH 10 Aia0eTy U [0
rinepToHii. 1li reHu nokamizoBaHi B OJHIA ayTocomi 1 BijcTaHb Mik Humu — 10
Mopratiz. Buznaute WMoBIpHICTE (Y %) HapOIKEHHS CHHA, CXWJIBHOTO JIO 3rajlaHuX
XBOpOO, SIKIIIO MaTH IeTEPO3UTOTHA 3a 0OOMa O3HAaKaMHM, a 6aThbKO XBOPHIL Ha /11a0eT Ta
TIepTOHIO.

Piwenna:

3.V monuau penecuBHui reH remodumi (h) 1 peunecuBHMI TeH manbToHI3MY (d)
JoKami3oBaHi B X-xpoMocomi Ha Biacrtani 9,8 wmopramimm. Bimomo, mo xiHka

reTepo3UroTHa Ha JAIBTOHI3M 1 reModiiito. [IpyyomMy aHOMaIBHI T€HH JIOKAJ130BaH1 B
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pizHuX X- XpomMocomax. BusHaute, ki AITH MOXYTb OyTH B Hel BiA HUTIO0Y 31
3JI0POBUM YOJIOBIKOM.

Piwenna:

4. KarapakTa 1 HOJAaKTHIIIS Y JIFOJIMHU 3yMOBIICH1 JOMIHAHTHUMH ayTOCOMHUMHU TICHO
3yerieHMMH TeHamu. JKiHKa, MaTh SKOI cTpakhajla Ha KaTapakTy, a OaThbKO Ha
MOJIIJAKTUIIIIO, B3sjIa IUTI00 31 3J0POBUM YOJIOBIKOM. HanuiiTe MOXKIMBI T€HOTHUIH 1
dbeHoTUIM JITEH BiJg LBOro MNUTOOY, SIKIIO JKIHKA yCHaJKyBajla KaTapakTy 1
IMOJIITAKTUIIIFO B OATHKIB.

Piwenna:

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHS.
1. TecToBl 3aBIaHHs.

2. HaBuajgpHO-METOIUYHUN TTOCIOHUK.
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SAHATTSA Nel3.

1. TEMA: MIHJIUBICTbD Y JIIOJUHU SIK BJACTUBICTD ’KUTTS 1
IF'EHETHUYHE SIBULIE

2. AKTyaJbHiCTb TeMH. 3aKOHOMIPHOCTI MIHJIMBOCTI BUKOPHUCTOBYIOTBHCS Y
TOCTIOAPCHKIA MIsUTPHOCTI JIIOAWHMA, a TaKOX B MEAWIUHI. 3HaHHS MOAMQIKaIiitHOT
MIHJIUBOCTI BHKOPHUCTOBYIOTHCS JIJII IPOMAryBaHHS 370POBOTO CIOCOOY JKHTTS,
3arapTyBaHHS ~ OpraHi3aMy JoguHU. MyTaniiHa MIHJIMBICTh TE€X  IIMPOKO
PO3IOBCIOKEHA. Y Pe3ynbTaTi MyTalliid 3’ SBJISIOTHCS 1 YCITaJIKOBYIOTHCS aHOMAIi y
Oy/10B1 T1J1a, CITAIKOBI XBOPOOH JIFOIMHHU.

3. Meta 3aHaTTA. BMITH pO3pI3HATH Ta XapakTepu3yBaTU pi3HI (POpPMH MiIHIMBOCTI,
OIIIHIOBATH X POJIb B €BOJIIOLIT Ta MPH MOSIBI TUX Y 1HIIUX O3HAK JIFOAUHHU.

4. 3aBaaHHf VI CaMOCTIHOI Po0OTHM mig 4Yac MiATOTOBKH Ta IPOBeICHHS
3aHATT.

4.1. TeopeTn4Hi NUTAHHS 10 3AHATTS:

1. MinnuBictb, GOPMU MIHIUBOCTI.

2. Mopaudikarii Ta HopMa peakiiii. Baactuocti Mmoaudikarii.

3. KomOinaTtuBHa MIHJIMBICTS, 11 JKEpena.

4. Myramiiina mianuBicTh. Kimacudikamii myraiiii. MyTtaressi ¢pakTopu.

5

3aKOH rOMOJIOTTYHUX PSI/IIB CMAKOBOI MIHJIUBOCTI, HOTO MPAKTUYHE 3HAYCHHS.

Minnugicmp - 11€ BIACTUBICTh OpraHi3MiB HaOyBaTH HOBUX O3HAaK B IpOLEC]

IHIMBIYyaJIbHOTO PO3BUTKY. 3aBIASKH MIHJIMBOCTI KOXEH OpraHi3M Ma€ CBOi
0COOJIMBOCTI, MPUYOMY I1HIWBIIYATbHICTh BJIACTHBA HABITh T€HETUYHO OIHAKOBUM
ocoOnHaM (OZHOANIIEBUM OJM3HIOKAM, MPEJCTaBHUKAM OJHOTO KJIOHY), SIKl 3aBXKIU
MarTh JIEJIBE BJIOBHMI BIJIMIHHOCTI B pO3Mipax, MPOMOPIIAX TiJIa, MPOSBI TUX YU
1HIMX o3HaK. T.4., MATPUMY€ETbCA PI3HOMAHITHICTh OPraHi3MiB OJHOTO BUTY.
Dopmu minaueocmi:
1) Moaudukariitna (HecraakoBa);
2) I'eHoTumoBa (crajakoBa).

Moouguxauiiina minaugicme - 11¢ QPyHKIIOHAJIbHA MIHJIMBICTD, KA 3MIHIOE

peamizamiro cnaakoBoi 1H(Mopmarii. BoHa 3alexuTh Big yYMOB 30BHIIIHBOTO
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Cepe0BHINA Ta TEHOTHUITY.
3MiHM OpraHi3My, HaOyTI il BILTMBOM 30BHIIIHBOTO CEPEOBUINA, 1110 HE TOPKAIOTHCS

I€HOTHITY, HA3UBAOTHCSA MOOuikauiamu.

Mexi nposiBy (peHOTUIy OprasizMmy, siki BU3HA4Y€H1 JaHUM T'€HOTUIIOM, Ha3UBaIOTHCA

Hopmow peakuyil. Hanpuknaz: aiama3zoH MiHIMBOCTI POCTY JIFOJAUHU CTAaHOBUTH Bifg 155

10 220 cM. Bce, 1m0 BUXOIUTH 32 MEXI1 IIUX MOKA3HUKIB - BIAXWUJICHHS BiJl HOPMH: y
HepIIOMY BUNIAJIKY - KAPJIUKH, Y APYTOMY - TITaHTH.
Hopwma peakiiii OyBae:
e Illupoka. 1llupoxy HOpMY peakiii MarOTh KUIbKICHI O3HaKH (3piCT, Bara, po3Mip
CTOTH, KUCTI1, KIJTBKICTh €PUTPOIIUTIB 1 T.II.)
* Byzbka. By3pky HOpMY peakiiii MalOTh SIKICHI O3HaKH (KOJIp OdYell, rpynu KpoBi,
PO3MIpH CepIIsl, TOJIOBHOTO MO3KY 1 T.11.)

MopaudikariiiHa MIHJIMBICTb MA€ TaKi 61ACMUBOCHLI:
1) Hecnaokogicmp - He TOPKAETHCS TCHOTHUITY.
2) Aoanmuenicms - 3aBXH IPUCTOCYBAIBHA JI0 YMOB CEPEOBHUIIIA.
3) Adexkeamnicmp - CTYIiHb 3MiHM O3HAKH BU3HAYAETHCS CHIIOKO 1 TPUBAJICTIO BIUIUBY
daxTopa.
4) 36opomuicmes - TIpU TPHUIMHEHHI BIUTMBY (hakTopa O3HAKAa IOBEPTAETHCSA MO
MOYaTKOBOT'O MPOSIBY.
5) Macogicms - onHi ¥ Ti caMi (haKTOpU BUKIMKAIOTh OAHAKOBI 3MiHM y BCiX 0COOWH
JTAHOTO BU]TY.

6) Busnauenicme - peaxiiis Ha (aKTOpH CEepeIOBUIIA ITepeI0adyBaHa.

MopaudikaiiitHor MIHIUBICTIO MOSCHIOETHCS MOsIBA (heHOKORIi - KOTIIFOBaHHS MPOSIBIB
MYTaHTHOTO TeHa. Hampukiaa: He3poUIeHHs BEpXHbOI I'yOM Moke OyTH BUKJIMKaHE
pelieCUBHOI0 MyTarli€lo reHa abo Hecrauero O, B mepion ii GopmyBaHHS y TUI01a
(KypiHHS, aJIKOTOJIb).

Monudikamiiina MIHIMBICTH 3a0e3ledye 1HAUBIAyadbHE MPUCTOCYBAHHS
OpraHi3My /10 3MiH YMOB HaBKOJIUIITHBOTO CepeoBuUIla. BoHa KOpHCHA /IS OpTaHi3My,
ajie He MPU3BOIUTH /10 €BOJIIOLINHUX 3MIH Y MOMYJISIIII.

VY pO3BUTKY OJHHMX O3HAK BHUPIMIAIbHY POJIb BIAIrpa€ T'€HOTHUI, y PO3BUTKY
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IHIITUX - 30BHINTHE CEPEIOBUIIE. 3aJICKHO BiJ] yMOB 30BHIIIHBOTO CEPEIOBUINA CTYIIHb
(deHOTUIIOBOTO TIPOSIBY TeHa Moke Oytu pisHa. lle sBume orpumano Ha3By
excnpecuenicmp. Hanpukiaa: momigakTuiis.

He y Bcix HOCI{B MaTONIOT14HOr0 TeHa BiH 000B'I3KOBO MPOsBIsAETHC. OJIUH TeH
Mosxe nposiBisitucsa B 100% Bunaaxis (ycnaJgkyBaHHs rpyIl KpoBi 3a cuctemoro ABO), a
IHIIMM B 3HAYHO MEHILIOMY BiJICOTKY BHUMAJKIB, a00 MPOSIBUTHCS JHIIE B MEBHHUX
yMOBax cepeaoBuiia (mojarpa, BpO/DKEHUN BUBUX cTerHa). KUIbKICHMM TMOKa3HHMK
(EHOTUTIOBOTO MPOSIBY T€HA HA3UBAETHCS HEHEMPAHMHICHIO.

MiHnuBiCTh, SKa TIOB'I3aHA 31 3MIHOK TEHOTHILY OCOOWHU, HAa3MBAETHCS
T€HOTHUIIOBOIO.
Po3pi3HAIOTH 1Ba BUU T'€HOTUIIOBOT MiHJIUBOCTI:
» Kom6inaTuBHYy;
* Myrariiiny.

Kombinamugna _minaugicms - 1i¢ 3MiHA TEHOTHUITY, SKa TIOB'I3aHa 3

nepekoMmOiHaIi€ro reHiB 0aTbkiB. KoMOIHaTUBHA MIHJIMBICTH 3MIHIOE HOPMY peakiiii
OprasizMy i TUM caMHM 3a0e3reuye BUKUBAHHS UM 3aTU0ENb OpraHizMy.

Mexanizmu KOMOIHAMUEHOT MIHJIUEOCMI:

1) Kpocunrosep.
2) Hezanexxne po3xoKeHHS Ta KOMOIHAI[lT HETOMOJIOTIYHUX XPOMOCOM B TaMeTax.
3) BumnankoBa 3ycTpid raMeT IpH 3aruiiTHeHHI.

VY npuposi koMOIHaTUBHA MIHJIUBICTh JIyKE€ PIKO MPU3BOJIUTH 10 YTBOPEHHS
HOBHX BU[IB. JItoAMHAa BUKOPUCTOBYE 11 AJIsi OTPUMAHHS HOBHX COPTIB POCIHUH, MOPiJ
TBapuH. i 3aKOHOMIPHOCTi BUKOPUCTOBYIOTHCSI B MEJUKO-TEHETUYHUX KOHCYIBTAIIAX
JUIS PO3PAaXyHKY PU3UKY HAPOJKEHHS XBOPOI AUTHHHU.

Mymauiiina_minaugicmp - 1€ TIBHIKA, CTPUOKOIMOAIOHA 3MiHA TEHOTHUITY

Oprasizmy, sika MposBISIETbCs (peHoTurnoBo. OCHOBH BUEHHS MPO MyTallii 3aKiaieHi
rojutaiachkuM ydeHuMm ['. ne @pi3om, BiH 1 3alporoHyBaB TepMiH «myTalis». Came
MyTaIisIMA 3YMOBJICHHH TOJIMOP(]I3M JIFOACBKUX MOMYJIAIIN: PI3HUM KOJIp OdYeH,
BOJIOCCS, MITMEHTAIlls IMIKIPH, TPYNMH KPOB1 Ta 1H. Y pe3yibTaTi MyTalliid 3'IBISIOTHCS
pi3HI CHajakKoBl XBOpoOW. 3 MyTaliiHOT MIHJIMBICTIO TMOB'I3aHA €BOJIOLIS - TMPOIIEC

YTBOPEHHS HOBUX BHUJIIB, COPTIB 1 MOPIJI.
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Knacugpikayii mymauii:
1. 3a micuem 6UHUKHEHHA
* Comamuuni - BAHUKAIOTh B COMaTHYHUX KIITHHAX 1 yCIIaJKOBYIOTHCS TUIBKH i 4ac
6e3craTeBoro ab0o BEreTaTUBHOTO PO3MHOXKEHHS (T1IKA CMOPOJWHU 3 OUTHMMH STOJIaMH,
B eMOpioreHesl - Mo3aiku). X049 1 HE YCHAJKOBYIOThCSA, ajie PI3KO 3HIXKYIOTh
PENpPOAYKTHBHI MOKIIMBOCTI OpPraHi3my.
» I'enepamueni - BUHUKAIOTh B CTATEBUX KIITUHAX, MEPEAAOTHCS IiJ 4ac CTATEBOIO
PO3MHOKEHHS (OBOLIUTH)
2. 3a scummezdamuicmio
* Jlemanwvhi - HECyMICHI 3 KUTTAM (reH reModiii)
* HanienemanwHhi - pi3KO 3HWKYIOTb KUTTE3AATHICTh OPraHi3MiB
* Heimpanwni - He BIUIMBAIOTh HA JKUTTE3ATHICTh OPraHi3MiB, MOXYTb OyTH
KOPHCHHUMH.
3. 3a xapakmepom nposey
» Jlominanmmui - Biipa3y X MNPOSBISIOTHCS Yy TOMO- 1 T€TEPO3UTOTHOIO OPraHi3My, B
OCHOBHOMY HE JKUTT€3/]aTHI 1 THHYTh HA PaHHIX CTAJisX PO3BUTKY OpPTaHI3MYy.
* Peyecueni - BOHU IPUXOBaHI B T€TEPO3UTOTaX, TOMY HAKOMUUYIOTHCS B TeHO(OHIAX
BU/IIB Y BEJIMKIN KITBKOCTI.
4. 3a xapakmepom Oirouux pakmopie
* Cnonmanni - BAHUKAIOTH M1]] BIULTMBOM HEBIIOMUX NMPUPOJIHUX (HAKTOPIB
* InoyKoeani - BUKIIUKAIOTh CIIELIAJIBHO CIPSIMOBAHOIO JII€I0 MYTareHiB
5. 3a xapaxmepom 3min cenemuunozo anapamy
e I'enommi.
* Xpomocommi.
* 'enni.

I'enomni mymauii 10B'A3aH1 31 3MIHOIO uKcia XpoMocoM. Jlo TeHOMHHUX
MyTaIlii BiTHOCSITh:

a) Iloainnoidirg - 301IbIICHHS YHUCIa XPOMOCOMHUX HAaOOPIB COMATHYHHUX KJIITHH Y

MOPIBHSIHHI 3 TUTUIOTTHHAM.
[Monmimnoinis 3a0e3nedye y pPOCAMH OTPUMAaHHS OUIBII PO3BUHYTOI BEreTaTUBHOI

CHUCTEMH, BEJIUKHX IUIOAIB 1 HACIHHS 3 BEJIMKOI KIJBKICTIO MOXXUBHUX PEYOBHH.
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binbme TpeTMHHM BCIX NOKPUTOHACIHHMX - TMOJIIUIOiAM. Y TBapUHHOMY CBITI
MOTITIIOT IS - IKIJJIMBA MyTallisl.

[Moninmoigiss BUHUKAE, KOJIM XPOMOCOMH HE PO3XOAATHCS A0 MONIOCIB KIITUHU M 4ac
MiTO3y 200 Meio3y. [Ipu oMy po3pHUBaIOTHCS BCl HUTKH BepeTeHa Mojiury ado BOHU
B3arajii He yTBOPIOIOTHCH.

8) I'emeponnoidia (aneynnoidis) - 301MbIIeHHS 200 3MEHIIEHHS KUTBKOCTI OKPEMHX

xpomocoM. Hampukinan: 2n +1 - Tpucomik, 2n - 1 - MOHOCOMIK, 2 n - 2 - HYJIICOMIK.
KiniTuHu 31 3MIHEHUM YHCIIOM XPOMOCOM 3'SIBJISFOTHCS BHACIIIJIOK TTOPYIIEHb Y IPOIIeCi
MiTO3y abo Meio3dy. SIkmo Myramis BigOyjiacs y cCTaTreBidl KIiTHHI, TO ()EHOTHII
Haiaaka Oyjie TMOBHICTIO 3MIHEHUM. SKIO MyTallis BUHUKJIA BHACTIOK MOPYIICHHS
MITO3y Ha cTafii ApoOJieHHs, il yCHaJKOBY€ JIMIIE YacTUHA KIITHH OpraHizmy
(Mo3aikn).

Y pociauH TeTeporuioiis MO)KE IPHU3BECTH [0 YTBOPEHHS HOBUX BHIIIB 1
T1IBUIILYBATH KUTTE3MATHICTh. ¥ TBAPUHHOMY CBITI - JIeTalbHA MyTallis. 301IbIICHHS
qrclia CTATEBUX XPOMOCOM - CTepuibHa ab0 HamiBCTEPUJIbHA MyTallis. 3MEHIICHHS

guciaa XpoMocoM - crepuibHa (X0), abo neranpha (Y0) myTartis.

Xpomocomui adepauii - 1€ 3MiHa CTPYKTYPH XPOMOCOM.

a) Hecmaua - BiIpuB TUISHKA XPOMOCOMH, SIKUI HE Ma€ IIEHTPOMEPH.

b) [eneuyin - BunananHs cepeHbOI AUITHKH XPOMOCOMH.

C) Tpaucnokauin - niNsTHKa XpPOMOCOMH TepeHIIa HA 1HIOIY HErOMOJIOTIYHY
XpOMOCOMY.

d) Ineepcin - ninsHKa XpOMOCOMH BifipBaacs i po3BepHyiacs Ha 180°C.

e) Aynnikauyia - TOBTOPEHHS OJHOT 1 TOT K AUISTHKH XPOMOCOMHU.

Hecraua, nenertis, TpaHciokaris - 11e JeTaIbHI 1 HAMIBIETAIbHI MyTaIlii.
IuBepcis - HeMTpalibHa MyTallis a00 MiABUIIYE )KUTTE3IATHICTh OPTraHi3My.

Jymmikaris - MyTanis, sika Hopyurye poOoTy IeIKUX OpraHiB.

TI'enni mymauii moB's13aHi 31 3MIHOIO CTPYKTYpH T'€Ha.
a) 3amina nyxkneomuoie (LHAA (Ban) na LITT (ray) - cepronoaiOHO KIITHHHA aHEMIs)

b) Bcmaska nykneomuois
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C) Bunaoinns i smpama nap nyxkieomuois

d) Ymeopenna nexomniemenmapnux nap

Haiimenma minsaka mosiekynu JIHK, 3miHa sKoro npus3BOAuTh 10 MyTaIlii,

Ha3UBAETHCS MyTOHOM. MYTOH JIOPIBHIOE OJIHIM TIapl HYKJICOTHU/IIB.
['enni myramii HaWCKIAIHIII A7 BUBYEHHSA. BOHM MOXyTh OyTH HEUTpalbHUMH,
KOPUCHMMHU a00 IIKUIMBUMU JUIsS 1HAUBIAyyMa, a JJId BHAY - 1€ OCHOBHHI
MOCTaYaJIbHUK MaTtepiainy Uid NPUPOAHOrO J000py. 3aBASKM TE€HHUM MYyTallisiM
BUHUKJIM aJIeJIbHI TCHH 1 BEJIMKA KUTBKICTh BIACTHBOCTEH, K1 € Y OpraHi3MiB.

Pi3H1 MyTaIiii 0/HOTO 1 TOTO X T'€Ha MOXYTh MPUBECTU IO TMOSBU 2eHOKONIIL.
I'enokonii - oguH 1 TOW >k€ (EHOTUN KOHTPOJIOETHCA PI3HUMHU T'E€HOTUIIAMHU.
Hanpuknazg: anp0iHI3M MOXe OyTH BUKJIMKAaHUN ayTOCOMHO-PELIECUBHOIO 1 ayTOCOMHO-
JIOMIHAHTHOIO MYTallisIMU T€HA.

Mymazenni _gpakmopu - GHakTopu 30BHIIIHBOTO CEPENOBUINA, SKI BHUKIUKAIOThH

BUHUKHEHHS MyTaIlil.

I. Hereneruusi:

a) @i3uuni (10HI3yr04e, pEHTTEHIBChKE BUIIPOMIHIOBAHHS).

b) Ximiuni (repOinyan, MECTUIUAN, HOJI, CTHIICH, IIYKOP, a30THUCTA KHCIOTA Ta iH.)

C) bionociuni (Bipycu Ta TPOAYKTH iX KUTTEMISIIBHOCTI BUKIMKAIOTH MepeOya0By B

JTHK).

II. I'eneruuni (momumnku: y pemnapamii JHK, penymmikamii JIHK, kpocunrosepi,
HasIBHICTh B OpTraHi3Mi I'€HiB MyTaTOPiB 1 aHTUMYTaTOPI1B).

KoMmyTtarenu - pedoBMHHM HEMyTareHHOI MPHUPOAU, IO MiACHIIOIOTh HETaTUBHY IO
myTareHiB (BitamiH C, kodein).

AHTUMyTareHu - PEYOBHHM, IO MIJBHUINYIOTh CTIHKICTh KIITHH IO HETraTUBHOTO
BIUIMBY MYTareHiB 1 3HM)XYIOTh KIJIBKICTh IMOIIKO/KEHUX MYTareHOM KJITUH (BITaMiH
C, B-kapoTuH, BitaMiH E).

Anmumymauinuni Mexanizmu:

1. ITapHicTh XpOMOCOM B TUILIOINHUX KapioTHUIAX MEPEHIKOKAE, 3aBASIKH (EHOMEHY
reTepO3UTOTHOCTI, MPOSIBY Y (PEHOTHUIIl PELIECUBHUX MYyTAaIli}.
2. IloBTOpY IEAKHX TEHiB.
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3. TpumaeTHiCTh 1 HAAMIPHICTh TEHETUYHOTO KOAY.

[{i anTHMyTaIlIliHI MEXaH13MH OOMEXYIOTh ITPOSIB MyTalliil y GeHOTHITI OCOOUH.

4. Penaparrisi mpu3BOAUTH 10 YCYHEHHS 13 CHAJKOBOTO MaTepiaiy KIITHHUA 3MIHEHOI
TIISAHKHA.

VY 1920 p akanemix M.I.BaBisioB chopmystoBaB 3aKoH 20MO102IUHUX PAOIE Y
CHAJKOBI MIHIUBOCTI: Poou i euou zenemuuno 0O1u3bKi maromov noOiOHI padu
CNAOK0BOT MIHIUGOCHI 3 MAKOI NPABUILHICHIO, U0, 3HAIOYU 3MIHU ) 00OHO20 8UOJY
MOXHCHA 3HATIMU ROOIOHL Y OIU3BLKO20 TIOMY 8UOY.

Ile¥i 3aK0OH JIGKUTH B OCHOBI METOJy T€HETUYHOTO MOJICTIOBAHHS, KOJH BaXKK1
XBOPOOHM JIFOJIMHU BUBYAIOTHCSI HA MOJICNISAX TBApUH (HAMPUKIAA: reMo(di1it0 BUBYAIOTh

Ha MHIIAX 1 coOakKax).

4.2. Marepiaiu 1J1s1 CAMOKOHTPOJIIO:

1.V nikapsi-peHTreHoJiora, mo npamie B CTOMAaTOJIOTiYHii KiIiHimi npotsirom 20
POKIB, Ha OJHIi pyli BHHUKJIO IpPOMeHeBe ypaxkeHHs wIKipu. fxka d¢opma
MiHJIMBOCTI 3yMOBJIIO€ BAHUKHEHHS i€l XBopoOu?

A.T'eHoMHa MyTaIlis

B.I'enna myTartis

C.Moaudikarrii

D.Xpomocomua abepartis

E. KombiHaTuBHA MiHIUBICTH

2. SIlk Ha3uMBa€TbCsl OpPraHizM, SIKIO B HOro KJIITHHAX 3 JAUILIOIIHOTO HA0opy
XPOMOCOM BHIIAJAKOTh JABi TOMOJIOTiYHI XpoMocomu?

A.T"aruioigauit

B. Tpucomik

C.Monocomik

D.Hynicomik

E. [Tomicomik

3. Moaudikauniiina MiHJIUBICTH OB’ A3aHA 3i 3MiHOIO:

A.T'ena

B.I'enomy
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C.TI'enoTumy

D.®enotumny

E. Kapiotumy

4. Myraumii:

A.BuHuKaroTh MacoBO

B.He cripuunHsAIOTH 3MiH T€HOTHUITY

C. Cnpu4uHSIOTh 3MIHU T€HOTHITY

D.3apxnu ycnaaKkoBYIOTHCS HaIQAKaMU

E. 3aBx1u MaroTh NpUCTOCYBAIBHUI XapakTep

5. 'enni myTamii — e 3miHa:

A.CTpyKTypH XpOMOCOM

B.Ilopsaxy nykneotuais B JJHK

C.KingpKocTi cTaTEBUX XPOMOCOM

D.Po3ramryBanHs reTepoXpoMaTHHY

E. KinbkocTi ayTocom

6. enepaTuBHI MyTalii ycnagKoBYIOThCS il 4aC PO3MHOKEHHS
A.Cnopamu

B.CrareBum nuisixom

C.bescraTreBumM nuisixom

D.BereratuBHo

E. [lapTeHorenesom

7. SIkuil THII XPOMOCOMHHUX MYTAallil 4aCTO He BIUIMBAE HA (peHOTHII?
A. lenenis

B. lymmikaris

C.IuBepcis

D.Tpancnoxarist

E. Hecraua

8. Slk Ha3uBaOThCSI MyTalil, AKi BAHUKAIOTH Y COMATHYHUX KJIITHHAX?
A.HeittpanbHi

B.Jleranphi

C.I'eneparuBHi
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D.ComaTuusi

E. InayxoBani

9. SIki renni myrtanii ¢eHOTHMIIOBO NPOSABJISAIOTHCH TiIIBKH Y TOMO3HITOTHOMY
CTAHOBMILI?

A.JloMiHaHTHI

B.PeuecuBni

C.HeitrpanbHi

D.JleranbHi

E. Cnonranni

10. 1Mo saBAsSIETHCA MeXaHi3MOM KOMOIHATHBHOI MiHJIMBOCTI?
A.Kpocunrosep

B.Moaudikaris

C.Myraris

D.Tpancnsis

E. [Iponecunr

IIpoTOK0J NPAKTUYHOTO 3AHATTH

JlaTa

PoGorta Nel. Xpomocomni abepauii.
3amaioiTe 1 Ha3BiTh THIM XPOMOCOMHHUX alepalliid, SKII0 BUXiJHA XpOMOCOMa Mae

TaKy OyJ0BY:

r X T m g O W >
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PoGota Ne2. I'enni mymauii.

Po3B’spxiTh 3a1a4y.

Hano manmror JTHK: TALTI TAAALILT I LT A.

a). SIkor0 cTaHe MOCHIIOBHICTh aMIHOKUCIIOT Y OLIKY, SIKIIO MK CHOMHM 1 BOCBMUM
HYKJIEOTHUIaMU BOYAYETHCS JOJAATKOBUI HYKJIEOTH] 3 TUMIHOM?

0). SIkoro cTaHe MOCIIOBHICTh aMIHOKHUCIIOT Yy MOJIEKyJi Oiika, Akimo B yaHio3l JJHK
3 JIEB’SATOTO MOJIOKEHHS BUIAE acHIH?

B). SIkor0 OyJie MOCIiIOBHICTh aMIHOKUCIIOT y OUIKY mipu Ayrutikamii stk JTHK mix
3 15 xogoHamu?

Piwennsa:

Curvyargigi 3aaui;

1. barpko 1 MaTu — TIyXi, ajge IJIyXoTa JKIHKM 3aJIeKUTh BIJl PELECUBHOTO
ayTOCOMHOTO T'€Ha, a B Y0JIOBIKA € (heHOKOMIi€0. SIka HMOBIPHICTh HAPOKEHHS TITyXHX
TITeH y IIOTO TTOAPYKAKS?

2. CunTe3 y KiIiTHUHaX crenudiyHoro Oiaka 1HTepPepoHy TOB’S3aHUN 13
KOMIJIEMEHTAPHOIO B3a€EMOJIEI0 JBOX JOMIHAHTHUX HeaJelbHHX TeHiB A 1 B,

JIOKAJII30BaHUX Y PI3HUX Mapax ayTocoM. 3 sKOK (OPMOI0 MIHJIMBOCTI TIOB’s3aHE
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HApOXKEHHS 3JI0POBUX AiTeH BiJ OATHKIB, y SIKUX MPUTHIYEHA 31aTHICTh O YTBOPEHHS
iHTepdepony?

3. Y 310poBux OaThKiB HapoAWJacs TIBYMHKA 3 (DEHUIKETOHYPI€I0, OJHAK 3aBASIKU
CHelliaNbHIN JI€TI BOHA PO3BUBANACA HOpMaIbHO. UM MOKHA BBaXaTH (PEHUTKETOHYPIIO
CIaJIKOBOIO maTtoJiorieto? 3 skuMu (popMamMu MIHJIMBOCTI IOB’si3aHa I XBOpoOa 1

MO>KJIUBICTB 11 BUJTIKYBaHHS?

Jlara i mianuc BUKJIaga4a

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHH.
1. TecToBi 3aBHaHHA.

2. HaBuanpHO-METOMYHHUI TTOCIOHUK.

3MICTOBHH MOJIYJIb 3
Memoou éueuennsa cnaokoeocmi ar00UHU.
Cnaokoei xeopoou.

3AHSATTS Neld.
1. TEMA: OCHOBU 'EHETUKMU JIIOAUHU. METOAU TEHETUKHA
JIIOJAMHM: TEHEAJOT TYHUM, BJIM3HIOKOBUI
2. AKTyaJbHicTh TeMH. 3HA4Y€HHS CIaJKOBUX (PAKTOpIB B MATOJOTI JIIOJUHHM 3a
OCTaHHIM Yac Jayke 30UIbIIUIOCh, TOMY 3HAHHSI OCHOB I'€HETHKHU JIFOAWUHU MOTPIOHI B
MOBCSIKICHHIH poOOTI JiKapsi.
3. MeTa 3aHATTS. BMiTH KOpUCTYBAaTHCh TEHEATOTIYHUM Ta OJIM3HIOKOBUM METOaMH.
4. 3aBaaHHs AJ1s1 CAMOCTIHHOI Mpani MiJ 4ac MiArOTOBKH TAa MPOBEACHHS 3aHATTS.
4.1. TeopeTu4Hi MUTAHHSA 10 3aHATTS:
1. OcHoOBU MeAMYHOI T€HETHKH.
2. JromnHa SK 00’€KT TE€HETUYHUX IOCIHIHKEHb. METOMM BUBYEHHS CITAAKOBOCTI
JFOVHH.
3. Teneanoriunuit meron. IlpaBmina cknamanHs poaoBoAiB. ['eHeTWyHHl aHami3

POJIOBOIIB.
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4. bnu3HIOKOBHM MeTol. Bu3HadyeHHs BIUIMBY T€HOTUIY Ta JOBKLUIA B TPOSBI

IIaTOJIOTIYHUX O3HAK JIFOAUHUA.

I'eneTuka JwaAMHM a00 AHTPONMOreHeTHMKAa — I[I€ HayKa, s5Ka BHBYAE
3aKOHOMIPHOCTI CITaJIKOBOCTI Ta MIHJIUBOCT1 Y OKPEMHUX JIFOICH, MOMYJIALIT JIFOACH.
Menuuna reHeTuka (poO3ALT AHTPONIOTEHETUKH) BHUBYAE TEHETUYHUN MeEXaHI3M
BUHUKHEHHS 1 PO3MOBCIO/UKEHHS CIAaJKOBMX XBOPOO Ta BHECOK CIAJIKOBOCTI Y
BUHUKHEHHS HaWOIIBII TSDKKUX HE CITaJIKOBHUX MATOJIOTIH.

BuBYeHHS TEHETHKY JIFOAWHY TIOB’SI3aH1 3 8e/IUKUMU MPYOHOUWAMU:

® HCMOXIJIMBE CKCITIEPUMEHTAIbHE CXPEIICHHS;

® HEMOXXJIMBO CTBOPUTH OJHAKOBI YMOBHM MJisl WIEHIB OJAHI€I ciM’i, TUM OuIblIe
JIEKIJIBKOX MOKOJIIHb;

® TIOBLJIbHA 3MIHA ITOKOJIIHb;

® HEBeJIMKa KIJIBKICTh HAIIAJIKIB Y KOXKHIN CIM T,

® Y JIIOJIMHU CKJIaJHUN KapiOTHII,

® BeJMKA KUJIbKICTh TPy 3UCILJICHHS;

® BHCOKa IICHETPAHTHICTh Ta EKCIPECHBHICTH TI'€HIB, IO IMPHU3BOAUTH IO BHUCOKOTO
noimMop¢izmMy O3HaK.

Agne, He 3Ba)Karouu Ha BC1 TPYJIHOIIIl, T€HETUKA JIFOJIMHU YCIIITHO PO3BUBAETHCS.
HaykoBenb, crioctepiralouu BENUKY JIIOJCHKY MOMYJISII0, MOXKE BUOUpATH 3 THCSIY
NUTI001B Ti, K1 HEOOX1HI /11 TEHETUYHOTO aHali3zy. MeTtoa ridpuau3aiiii CoMaTUYHUX
wiitud 1 JIHK-ananizy go3Bossie  eKCEepUMEHTAIbHO BHBYATH JIOKAJI3aIlil0 TEHIB B
XpOMOCOMaX, iX HOPMY H IaTOJIOTi0, TPOBOIUTH aHAJII3 TPYIl 3USTIJICHHS.

Memoou zenemuru 1100UHU:

VY cydacHiif reHeTHIIl JTIOJUHU BUKOPUCTOBYIOTh TaKi METOIU:

1. T'eneanoriunuii

bnuzHokoBuit

Hepmatormidiuauit

[TonynsiifHO-CTaTUCTUYHUI

BioxiMiunui

o 0~ DN

[luToreneTHUHUM
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7. T'eHeTHKa COMaTUYHHUX KIITHH

8. JHK-anamni3 (MoJeKyJIpHO-T€HETUYHUIN )

9. MogentoBaHHs

10. TlpenaTanibHOT JIarHOCTUKK (BU3HAUEHHS TEHOTUIY Yy TNpEHATaJbHUI Tmepion
PO3BUTKY).

I'eneanociynuii. by 3anpononoBanuii y 1865 polli 3aCHOBHUKOM T€HETHKHU

moauun @.I"anbToHOM. 3a A0MOMOTOIO IILOTO METOAY MOYHA MPOCIIIJIKYBaTH OY/Ib-5Ki
O3HaKH Yy psAAY MOKOJiHb, MPU I[OMY BKa3ylOUM Ha POAWHHI 3B’SI3KM MK YJIEHaMHU
pomoBoxay. [ 'eHeanorist — 11e pOOBi I JIFOIUHH.

['eHeanoriyumii MeTO/I BKJIFOYAE NEKIJILKA €TaIlIB:

Iepuuii eran - 30ip iHPOpMaIi mpo mpobdaHa Ta HOTO poauYax.

Ipo6ano — moauHa, 11 SKOi CKIanaloTh ponosix. Moro Gpatu Ta cectpu — cubcw,
JIBOIOP1/THI OpaTh Ta CECTPU — HaIIBCUOCH.

[Tpu HEoOX1THOCTI TPOBOASITH METUUHE OOCTEKEHHS BCIX WICHIB POJOBOIY.

Ha npyromy erami poOmsate cpaghiune 3o06pasrcenns ponosony. Jlis ckiagaHHS
POIOBOY IPUIHSATI CTAHAAPTHI CHUMBOJIH.

Tperiii eran — ceneanociunuii awnaniz. Mera — BCTAHOBJICHHS T'€HETUYHUX
3akoHoMipHOCcTed. CrioyaTKy BU3HA4YalOTh, YU € O3HAKa CHAJAKOBOIO. SIKIIO O3HaKa
CHaJIKOBa, TO BU3HAYAIOTh THM CHAJAKOBOCTI: TOMIHAHTHUM, PEIIECUBHUI, ayTOCOMHUH,
3ueryieHud 31 ctartio. [licis 1pOro BHU3HAYaKOTh 3UTOTHICTH MpPOOAHIA, TPYNH
34ETUICHHS, ICHETPAHTHICTh Ta €KCIPECUBHICTh TeHa. Bcee 11e HeoOX1aHo, 11100 3poouTH
po3paxynox puzuxy (4eTBepTHIi eTam) MPOSBY NATOJIOTIT Y HAIIAIKiB, BUICHUTH, Bij
KOT'0 1 KOJIM 1151 TTaTOJIOT1s MPUMIILIA.

Po3pi3HAIOTH: aymocommue Ta 3uennene 3i cmammio yCraIKyBaHHS

SKoo oO3HaKa OJHAKOBO YacTO 3YCTPIYAEThCS Yy UOJIOBIKIB Ta KIHOK, TO T'€H
pO3TaIIOBaHUil B aymocomax.

Aymocomno-oominanmmna oznaka (A):

1) 3ycTpiyaeThCs B KOKHOMY HOKOJIIHHI;

2) y xBopux 0aThKiB (Aa) MOXKYTh OyTH 310pOBI AiTH (aa);

3) y 3mopoBuX OaThKIB (aa) HE MOXe OyTH XBOpHUX JiTeH (A).

Aymocomno-peyecusna o3naka (a):
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1) 3yctpivaerbes pigko (iHOJI B OTHOMY TTOKOJIIHHI );
2) y XxBopuX 0aThKiB (aa) HE MOXKe OyTH 3I0pOBHUX JiTei (A);

3) y 3mopoBux 0aThKiB (Aa) MOXYTh OyTH XBOPi IiTH (aa).

3uennene 3i cmammio ycnaoKy8anHs.

Skio o3HaKa mepenaeTbes B OaThKa O CHHA 3 MOKOJIHHS B TIOKOJIIHHS, TO T€H ITET
O3HAKM pO3TallOBaHUU B Y-xpomocomi.

SKI1110 03HaKa 4YacTillle 3yCTPIYa€eThCs y KIHOK 1 IepeJaeThCs BiJl XBOPOro OaThka BCIM
JIOYKaM, TO 1€ X-00MiHaAHmMHE YCRAOKYBAHHA.

Skio o3HaKa YacTilie 3yCTPi4aeThCsl Y YOJOBIKIB 1 MEPENaEThCs BiJ XBOPOTo Jija
yepe3 MaTU-HOCIs OHYKY, TO 1ie X-peuecuene ycnaoKy8amnHsi.

bausnwkoeuit — onuH 13 HAWOIBII paHHIX METOIB BUBUCHHS TE€HETUKH JIIOJWHHU.

bnu3HOKOBHIT METON AOCHIKEHHs OyB 3amnponoHoBaHuid y 1876 p. aHIIHCBKUM
anTporosiorom 1 mncuxoiorom @. TanpToHOM. BiH BUIIIMB cepen OIM3HIOKIB JBi
IPYIN: OJTHOSIUIIEB] (MOHO3UTOTHI1) 1 ABYSIHUIIEBI (TU3UTOTHI).

BiM3HIOKOBHIT METOT BUKOPUCTOBYETHCS Y TEHETHI JIFOAUHU JIJIsl TOTO, 11100 OLIHUTH:

- CTYIIHb BIUIUBY CIMAJKOBOCTI 1 HABKOJHUIIHHOTO CEPENOBUIIA Ha OyIb-sKy
HOpMaJIbHY a00 NMATOJIOT14YHY O3HAKY;

- TICHETPAHTHICTh Ta EKCIIPECUBHICTH TEHY;

- e(eKTHUBHICTb BUKOPUCTAHHS JIKIB

- e(eKTUBHICTh METO/[IB HABYAHHS Ta BUXOBaHHS

- koedirmient 1Q.

ETanu 6J1M3HIOKOBOTO METOY:

1) st criocTepeXeHHsI BiIOMPAIOTh Mapy OJIM3HIOKIB OJHI€T CTaTi;

2) BU3HAYAIOTh 3UTOTHICThH OJIU3HIOKIB.

M3 — po3BUBAIOTHCS 13 OJHIET 3UTOTH, MaloTh 100% oaHAKOBUM TeHOTHUI (OJHAKOBY
rpymy KpoBi, CTaTh, MAJIFOHKH MIKipH 1 T.1.), 100% npr>KuUBIIOBaHICTh TPAHCIUIAHTATY.
/I3 - pO3BUBAIOTHCS 13 PI3HUX 3UTOT Ta CXOXKI K PIAHI OpaTH 1 CECTPH.

3) BU3HA4a0Th % MOAIOHOCTI y IPyMax MOHO- Ta JU3UTOTHUX OJIM3HIOKIB.

JU7is OLIIHKH POJIi CHAaJKOBOCTI Y PO3BUTKY Ti€l UM 1HIIOI O3HAKU POOJIATH PO3paxXyHKU
3a OpMYJIOIO:
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% nogioHoCTI Mb - % noaioHocTi I[B

100 - % noaioHocTi I[B

ne H — koedimient cnaakoBocti, Mb — ogHo- Ta JIb — aBysiieBi OJIM3HIOKH.

ITpu H = 0,7 — 1 o3Haka cragkoBa;

npu H = 0 — 0,3 ocHOBHUI1 BIIJIMB Ma€ HABKOJIHUIIIHE CEPEIOBHIIIE;

npu H = 0,4 — 0,6 cmankoBiCTh 1 HABKOJUIIIHE CEPEIOBUIIE OJHAKOBO BILTUBAIOTH Ha

dbopmMyBaHHs 03HAKH (MYJbTU(AKTOPIAJIbHI).

BbaraTo maTonoriyHMX 03HaK JIOAMHU SBISIOTHCA MYJIbTU(AKTOPIAIEHUMHU.
Mynemughakmopianvni xeopoéu — 1e XBopoOU 31 CHAAKOBOIO CXHUIIBHICTIO.

JIs1 X iposiBY HEOOX1THO:

1) HasBHICTB T€HY

2) yMOBH JJIsl HOTO TIPOSIBIICHHSI.

Jo wmynbTrdakTOpiaIbHUX XBOPOO BIAHOCUTHCA IIYKPOBHM aiabeT, TiNepTOHIs,

aTepoCKIIepo3, MU30(pPEHis, SMIIECis, ATKOrOMi3M 1 T.1I.

Tomy iX mpodilakTiKa MoJIArae y BCTAHOBJICHHI TPYIl PU3HKY (CHAKOBa CXUJIBHICTB)

Ta MATPUMAHHS YMOB, 1110 TONEPEIKAI0Th HEraTUBHE MPOsBIEHHS reHy. Hanpukiazn,

IIPU HAsSIBHOCTI TMEPTOHIT y OHOTO 3 0aThKiB, Tpeba:

- KOHTPOJIIOBATH apTepialibHUI TUCK Y AiTEH;

- PEKOMEH]IyBaTH 3I0POBUI CMOCIO JKUTTA, 3aHATTS CIIOPTOM, CIEIIaIbHY JI€TY;

- JIOTPUMYBATUCh PEXKUMY Ipalli Ta BiAMOYHNHKY.

Bce 1ie nae npodinaktuunuii epekt — 30epeKeHHS 3I0POB’ sl TITEH.

4.2 Marepiajn 1J1 CAMOKOHTPOJIIO:

1. Micas anajizy poaoBoay JiKap-reHeTHK BCTAHOBHUB: O3HAKA NMPOSIBJISIETHCS Y
KOKHOMY IOKOJIiHHI, )KiIHKH TA Y0JIOBIKH YCHIAAKOBYIOTh 03HAKY OJJHAKOBO 4acCTO,
0aTbKM B OJHAKOBii Mipi mepeaawTb 03HAKHM CBOIM AiTsM. BusHaure, skuil THII
yCHaAKyBaHHA MA€ JOCTIIKYBaAHA 03HAKA.

A. AyTOoCOMHO-TOMIHAaHTHUN

B. AyTocomMHO-pelieCUBHHUIA

C. X-3uemseHe JOMIHAHTHE yCNaKyBaHHs
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D. X-3uemnuieHe penecruBHe yCIaIKyBaHHs

E. V-3uemnene ycnaakyBaHHS

2. T'onnaHaApUYHI 03HAKHU yCNAJKOBYIOThCS:
A. AyTOCOMHO-AOMIHAHTHO
AyTOCOMHO-PELIECUBHO

34erieHo 3 «Y» XpoOMOCOMOIO

O O W

34erIeHo 3 «X» XpOMOCOMOIO JOMIHAHTHO

E. 3uenneHo 3 «X» XpoMOCOMOIO pELECUBHO

3. Ha 300paxeHHi poaoBoay KBaapar, Oiasi sIKOro HaMa/jbOBaHa CTpijiKka,
O3HAayYaec:

A. TIpob6ana xxiHOYOi cTaTi

B. Ilpo6ana vonoBivuoi crari

C. lutuHa, sika HapoaAnUsIacs MEPTBOIO

D.Bukunenn

E. IntuHa, HOCIM O3HAKH

4. BkaxxiTh O3HaKH, sIKi XapakTepHi i X-34eIUICHOI0 PeleCMBHOIO THILY
YCHAJAKYBAHHA:

A.O3Haka ycnaJKOBY€ThCS BCIMa JJ0OUYKaMU

B. Vci ¢penotunoBo 310poBi JOUKH XBOPUX UYOJIOBIKIB € HOCISIMH T€HA, 110 3YMOBIIIOE
PO3BUTOK XBOPOOU

C. XBOp1 40JIOBIKH MEPEIAIOTh pelieCUBHUN anenb reHa 50% cuHiB

D. TpamisieTbCsi mEpEeBaXHO y KIHOK

E. XBopi yosioBiku nepenaroTs peruecuBHuil anens rena 100% cuniB

5. BJIM3HIOKOBHII MeTO/I 32CTOCOBYIOThH /15l BUSHAYCHHSA:

A.T'enotumy opranizmy

B. ®enotuny oprasizmy

C.T'erepo3uroTHOCTI IPOOAHTY

D.T'eHeTnyHOI CTPYKTYpH MOMYJIALIT

E. Ctynens BIUIMBY CaIKOBOCTI i cepeioBHILA HAa (DOPMYBAHHS O3HAKU

6. XT0 OyB 32aCHOBHMKOM OJIM3HIOKOBOI0 METO1A TOCi/IKEHHA ?

A.T". Meunens
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B.T'. ne ®pus

C.T. Mopran

D.®. I'anbToH

E. A. Beiicman

7. Silkum Oyae koedinieHT XoJbUMHIEpPa, SKIIO
00yMOBJIEHA CIIAAKOBICTIO?

A.0

B.0,3

C.0,5

D.1

E.2

8.5Ik Ha3MBa€THCA 0c00a, POIOBI/ AIKOI BUBYAETHCA?
A. dirypaHt

B. [IpoGana

C. Ocobucrictb

D. XBopuii

E. Ocobuna

9. Cubcu — 11e:

A.Oprasi3mu, iK1 T0CHIIKYIOTbCS
B. Hamagku

C. Pinni Opatu Ta cectpu
D.batbku

E. Buxkugui

MIiHJIMBICTD Yy TOIYJISIIl

10. Sk ycnmaakoBY€ThCsl 03HAKA, SIKIIO BOHA He MepelaeThes Bil 0aThKa /10 CUHIB,

aJie MPOSIBJIAETHCA HalyacTile y 40J10BiKiB?
A. AyTOCOMHO-/IOMiHaHTHO

B. AyrocoMHO-peLieCUBHO

C. X-10MIHAHTHO

D. X-peuecuBHo

E. Uepes Y xpomocomy
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IIpoTOKO0J NPAKTHYHOIO 3aAHATTS

JlaTta

PoboTa Nel. Cknaoannsa ma ananiz poooeoois.

BuxopucToBytourn TeHETHYHY CHMBOJIKY CKJIQAITh Ta MPOAHATIZYWTE POJOBOIU 3a
nereHor0. BuzHauTte Tin ycnaakyBaHHs O3HAKW, 3UTOTHICTH OCOOMH.

1) YosoBik XBOpHI Ha AANBTOHI3M OJIPYKEHHUHU 13 3J0POBOIO JIBOIOPIAHOIO CECTPOIO,
OpaT Kol Takoxk XBOpMil. baTbku moapy ks 310poBi. Ixui Matepi — piani cectpu. Jin
4OJIOBIKAa XBOpHUH, 0aba — 370poBa. Y MOJPYXOKS YETBEPO JITECH: OJIHA JI0YKA 1 CHH
XBOPI, JIB1 JJOUKH — 3710pOBi. XBopa JA0YKa y HILII001 13 3I0POBUM YOJIOBIKOM Hapouja
JBOX XBOPHUX CHHIB Ta 370pOBY A0uKy. CIpOrHO3YHTE, SIKI ITH MOKYTh HapOJAUTUCS

B1J1 IJTF00Y XBOPOT'O CHHA 13 3JT0POBOIO JKIHKOIO.

2).Kapookuii 40J0BIK OJpYXKHUBCS 3 OJAKUTHOOKOIO XKIHKOI0. B HUX HapoAusiocs Tpoe
KapOOKHMX CHHIB 1 OJaKUTHOOKA JIOHbKA. Y OJHOrO 3 CHHIB — OJIAKUTHOOKA KIHKA, Y

JIPYroro — Kapooka >KiHKa, YOJOBIK JOYKU — Kapookuil. CiporHo3yire, Kl OHYKH 32

123



KOJIbOPOM O4Yeld MOXYTh HApOAMTHUCA y IX [iTeH, SKIIO0 y JOHBKM HapOJIUBCS

OJIAKHTHOOKHM CHH. SIKi TEHOTUITN MAIOTh WICHH IT1€1 POJTUHU?

Po6oTa Ne2. Bniue cnaokoeocmi i cepedosuuia Ha po3eumox 03HaK.
3actocoBytouu Ghopmyiny oouncienHs koedimienta cnaakoBocti K. Xonpnuarepa:

% noaioHocTi Mb - % noxioHocTi I[B

100 -% noxioHocTi I[B
1 hopMyITy 0OUMCIICHHS BIUIMBY CEPEIOBUIIIA:

E =100% - H, a6o (1 - H), 3amoBHiTH TaOIHIIFO:

Neni/mm Hopmanabhi Ta HoaionicTh, % | H (cmaak.) E (cepen.)
MATOJIOTiYHI 03HAKH Mb Ab
1. Konip oueii 95 28
2. I'pynu kpoesi 100 30
3. Bwepy.nku 92 40
nanvyie
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4, Knuwonozicmeo 32 3
5. »Boeua nawa” 33 5
6. Ilpupooscenuic  eusux | 41 3
cmezHa
7. HIu3zoppenin 70 13
8. bponxiansna acmma 47 24
Q. Ankozonizm 54 18
10. | ykposuiu 65 18
diabem
11. | Tyéepxynvo3 37 15
12. | Kip 98 94
13. | Kokniow 97 97

1 BU3HAYTE POJIb CITAJIKOBOCTI Ta CEPEAOBHINA Yy MPOSBI IIUX O3HAK, PO3AUIMBIIM iX 32
rpymamu:

1. O3Hakwu, 10 BU3HAYAIOTHCS CIAIKOBICTIO

2. O3HaKy, 1110 BU3HAYAIOTHCS CEPEAOBUILEM

3. MynbTudakropianabHi (CepeoBHUIIE Ta CIIAIKOBICTD)

PoGorta Ne3. Po3e’azyeanns 3adau.

Po3B’sxiTh 3a1aui:

1. ITogarpa Bu3HA4Ya€TbCA MOMIHAHTHUM ayTOCOMHHM TE€HOM. 3a NESKUMU JTaHUMH
(B.I1. Edpoimcon, 1968), nenerpaHTHICTh TeHY y 4OJIOBIKIB ckiaaae 20%, a y KIHOK
BOHA JIOpPIBHIOE HYyJIO. Slka BIpOTIAHICT, 3aXBOPIOBAHHS IIOJArpold B POJIMHI
reTePO3UTrOTHUX OATHKIB?

Piwenna:
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2. SIka BIpOTIMHICTh HAPOIKCHHS 30POBUX KAPOOKUX MITeH BiJ MUIIOOY 310POBOi
KapoOOKOi KIHKH, OaTbKO SKOi OyB OJIAKHTHOOKMM Ta XBOPIB Ha PETHHOOJIACTOMY
(37M0sIKICHAa MyXJIMHA OKa) 1 OJaKUTHOOKHMM YOJIOBIKOM, XBOPUM Ha PETHHOOJIACTOMY,
MaTH sIKkoro OyJia KapooKolo Ta 340poBoto. Kapuii kosip odeit fomiHye Hal OJIaKUTHUM.
PetuHoOnacTtomMa BH3HAYAETHCA IHIIMM JOMIHAHTHUM ayTOCOMHHM TE€HOM 3
neHeTpadTHICTIO 60%. BianoBias oOrpyHTYyiTE.

Piwennsa:

Jara i mianuc BUKJIaga4ya

5. MarepiajibHe Ta MeTOAMYHe 3a0e3MeYeHHs].
1. TectoBi 3aBIaHHS.

2. HaByanpHO-METOAUYHHUI ITOCIOHUK.

3AHATTS Nels.
1. TEMA: MOJIEKYJISIPHI XBOPOBH. BIOXIMIYHUMA METOJ 1 JHK-
NIATHOCTHUKA.
2. AKTyajabHicThb TeMU. BUBUEGHHS T€HOMY JIOJAMHU CIPHUSIO PO3POOI METOIIB
JIKyBaHHS Ta NPOQIUIAKTUKU TSKKUX MOJEKYIApHUX XBOopoO. Ha kimiTuHHOMY piBHI
JIKYIOTBCS TaKl XBOPOOH, sIK reMo(1J1isl, rajlakTo3eMis, IlyKPOBUH Jia0er.
3. Meta 3aHATTSA. BUBUMTH T€HETUYHI OCHOBH, OCOOJIMBOCTI MPOSBY 1 3aKOHOMIPHOCTI

yCHaJAKyBaHHS JIEIKUX TEHHHUX (MOJICKYJSIPHUX) XBOPOO JIOAWHU; O3HAUOMUTHCS 3
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METO/IaMH, 110 3aCTOCOBYIOTHCS JIJISI BUSIBJICHHSI TCHHHX XBOPOO.

4, 3aBaaHHsl AJs1 CAMOCTiiiHOI Po0OTH miJg 4Yac MiArOTOBKM Ta TNPOBeJAEHHS
3aHATTS.

4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:

1. BioxiMiuyHUIT METOI.

2. THK-miaraocruka.

3. MonekymsipHi XBOpoOU BYTJIIEBOIHOTO, aMIHOKHCIIOTHOTO, O1JIKOBOTO, JIIITITHOTO,

MiHEpaJIbHOTO 0OMiHYy. MeXaHi3M X BUHUKHEHHS.

bioximiunuii_memood 3acHoBaHo A.l'appoaom y 1902 pomi. Ileii merton

JI03BOJISi€E BUBUUTU (PEHOTUNIOBHM e€(eKT reHy ImpH 3MiHI CTPYKTYpH (pepMEHTaTUBHOTO
Ounka. 3MmiHa nocnidoenocmi abo Kinbkocmi HyKieomuodié y 2eHi TPU3BOJIUTH J0
nopywennsa kody /IHK, a 3HaUUTh 1 10 HOpYUWIEHHA CMPYKmMYpU OL1KOBUX MOJIEKYI.
HacnigkoM 1bOTO € 3HUIMCEHHA aKmueHocmi hepmennmy aboO 11020 8i0CYMHICHIb,
HAKOIMWYEHHSI HE3BUYAWHUX NPOAYKTIB OOMIHY, 1O U npuzeooums 00 namonocii.
BioXiMiYHUM METOJIOM [1aTHOCTYIOTh XBOPOOWM OOMIHY pPEYOBHUH, BCTAHOBIIOIOTH
reTepO3UTOTHICTh OaThKiB. 3a JOMOMOIOI0 O10XIMIYHMX METOJIB BIAKPUTO OJIU3BKO
5000 monekynsapHUX XBOpoO. B ocTaHHI pOKM y PI3HUX JiepKaBaX pPO3pPOOJISIIOTHCS 1
BUKOPHCTOBYIOTHCS JIJII MACOBUX JIOCTIKEHD CrerianbHl nporpamu. [leprmmit etam —
CKpuHiHnz-npozpama (aHTI. screening — mpocitoBaHHs). st mboro eramy 3a3BUYai
BUKOPHCTOBYETHCS HEBEIMKA KIUIBKICTh MPOCTUX, TOCTYMHHX METOIUK (EKCIpec-
METO/IB): XIMIYHUX a00 MiIKpoOioioriyanX. Tak BCTaHOBIIOIOTH Tpymy pusuky. Ha
JIpYyroMy erari MPOBOJAUTHCA YTOYHEHHs (MATBEPKEHHS JiarHo3y a00 BIAXWIICHHS
IpU HEBIPHO-TIO3UTUBHIN peakilii Ha mepHioMy etarii). [ 1boro BUKOPUCTOBYIOTHCSA
TO4YHI XpomaTtorpadidHi, Mac-CIEKTPOMETPUYHI Ta IHIII METOAM BU3HAYCHHS
(dhepMeHTIB, aMiHOKHUCJIOT 1 T.I.

Monexynapno-cenemuunuii.  memoo ([JHK-ananiz) - 1ue BHU3HAYCHHS
nociigoBHocTi HykneotuaiB y JIHK, skuii nae 3Mory BCTAHOBUTH T€HETUYHY MPUINHY
xBopooOu. IIpu nboMy mMeToi:

— xnonytots JIHK Ta oOTpuMYIOTh BeNIUKY KiIbKicTh (parmeHTiB. IX MosxHa

BHUKOPHUCTOBYBATH JJIIs1 IIPOBCACHHA aHaJ'Ii?)y abo OTPpUMAHHA AKTHUBHUX
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¢yHKIioHanbHUX OUIKIB. BiNKM MOXKHA BHUKOPHCTOBYBAaTH MpHW JIKyBaHHI T€HHUX
XBOPOO.

— JUIA BU3HAQYEHHS JIOKaJi3alii reHHOi MyTallii BUKOPHUCTOBYIOTh OKpeMi (pparMeHTu
JIHK — JIHK-30H11 (TTOCITIIOBHICTh HYKJICOTHIIB Bijloma). [IpoBoasATh TiOpuaN3aIlito
JIHK-30H/11B 310pOBO1 JIOJMHU Ta JIFOJUHU, 110 00cTexyeThes. SAxmo JAHK mroaunu,
gKa OOCTEXKY€ThCS, B HOpPMI, TO TiOpuau3zaiis OyJe TMOBHOW (32 MPUHIIUIIOM
KOMITJIeMeHTapHocTi). Skmo € 3MiaM, To riopuamsarii He Oyzae. Tomi, Meromom
enexTpodopesy Bu3HauyaloTh nopyiieHHs y cTpyktypi JHK (koxen dparment JJHK
3aiiMa€e TIEBHE MICIIE y BUIJISIII CMY>KKH B KOHKPETHOMY MicIli remto). B ocranHiii yac
yacTiie 3acTocoByioTh Fish-anamnis — cremiansHo 3a6apsieni 3ouau JJHK.

JIHK-anani3 no3Bosjsie He TIJIbKU BUBUYUTU A€PEKT Te€HY, XPOMOCOM, ajie ¥ CIIIJIKYBaTH
3a e(EeKTUBHICTIO Tepamii, BCTAHOBIIOBATU TE€HETHUYHY CIHOPITHEHICTb, CYMICHICTh
TkaHuH. lle He3amiHHUN MeToA TIpH PO3pOOIN JIIKYBAaHHS CITQJKOBOI MaTOJIOTI]
METOJ/IOM T€HHOI 1HXKEHepli.

CnaakoBi XBopooH — 11¢ XBOPOOHM BUKJIMKAaHI MOPYUICHHSIM reHoTuily. BoHn MOXyTb
NPOSIBUTUCS Ha Oylb-IKOMY €Talll OHTOTeHe3a. 3a TEHETUYHUMHU NPUYMHAMHU
BUHUKHEHHS BOHU JUISITHCS Ha!

1. renHi (MOJEKYJISIpHI);

2. XpoMocCOMHI (T€HOMHI Ta XpOMOCOMHI adepariii);

3. XBOpOOHM 31 CHAIKOBOIO CXHMIIbHICTIO;

4. TeHEeTHYHI XBOpPOOU COMATUYHUX KJIITHH;

5. XBOpOOHM HECYMICHOCTI MaTepi Ta IIIOAY;

6. MITOXOHIpiadbHI XBOPOOHU.

I'enni a60 MoJeKyIspHi XBOPOOU BUKIIMKAaHI MyTalli€lo reHa. IX ycrajakyBaHHs
B1IOyBaeThCs 3a 3akoHaMu Menzens. OnHa i Ta cama crajgkoBa XBopoOa Moxke OyTu
00yMOBJICHA PI3HUMHM TUIIAMHU MyTallli reHiB. Tak BUHUKaIOTh reHokorii. Hanpuknao:
HIYHA CIINOTa MOXE YCHAJKOBYBATUCH 33 ayTOCOMHO-JOMIHAHTHUM, ayTOCOMHO-
PELIECUBHUM THUIIOM 1 SIK pELIECUBHA 34YeIlIeHa 3 X-XPOMOCOMOIO 03HAKa.

['enni xBopoOu 3a PeHOTUIIOM OAUIAIOTH Ha:
— Bpomxeni Bagu po3BUTKY OpraHiB Ta TKaHUH (de3mopgpocene3zu). Hanpuknan:

IUTSYa PETHMHOOJIACTOMA, BPOJUKEHHM BHBUX CTErHA, CUHAAKTHIISA, BiJICYTHICTD
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BEpPXHIX pP3UiB 1 T.A. [lilarHO3 cTaBUTbCA y KIIHIII TpU (PEHOTUIIOBOMY OTJISIIIL.
JlikyBaHHS JIEIKUX XBOPOO XipypridyHe, CTOMaTOJIOTYHe, OPTOIEIUYHE.
— XBopoOM  mopymieHHS OOMIHY peuyoBMH 3a  kiacudikamiero  BOO3:
aMIHOKHUCIIOTHOTO, BYTJICBOJIHOTO, JIMIJHOTO, MIHEPaJbHOTO, HYKJICOTHIHOTO Ta iH.
o6miHiB. 111 XBOpoOH MOXKYTh MPOSIBIAATUCS Y Pi3HI EPION OHTOTCHE3Y.

THopvwenns memadoizmy aminoOKUC/10m.

[Ipuknamom mnopymieHHs OOMIHY aMIHOKUCIOTH (peHUIaJaHiHy € 3aXBOPIOBAHHSA
geninkemonypia. BoHa yCHagKOBYETbCS 3a ayTOCOMHO-PELIECUBHUM THUIIOM. Y
pe3ynbTaTi TeHHOi MyTalii BiJCyTHiIi a00 pI3KO 3HMKEHA AaKTUBHICTh (PEPMEHTY
(heHUTANTaHIHT IIPOKCUIIa3y, 0 KaTajli3ye epeTBOpeHHs (GeHlnanaHiny y Tuposus. Lle
3aXBOPIOBAHHS HaMOUIBII BUBYEHE cepen ¢epMmeHTomnartii. BoHO 3ycTpidaerhcs 3
BIIHOCHO BHCOKOIO uactoToro (1:5000-10000). ¥V pesynbraTi nedexty depMeHTy
BUHUKAE META0OMIYHUN OJIOK: AaMIHOKHCIIOTAa (heHinananin He 3ac60l€mbCs
opzanizmom. ITlopymyeTbcs NpoTiKaHHS O10XIMIYHUX PpEaKIiid 1, BIAMOBITHO, HE
YTBOPIOIOTHCS TaKl HEOOXI1THI AJIsl KUTTEAISUIBHOCTI pEYOBUHH, SIK TUPO3HH, aJpeHaNIH,
HOpaJpCHaIH, MIrMEHT MenaHiH. He3acBoeHuil (eHinanaHiH TEPETBOPIOETHCS Y
BTOPUHHUN TPOAYKT — (DEHUIIIPOBUHOTPAJAHY KUCIOTY, sIKa HAKOIMYY€ETHCSA Y KPOBI 1
BUJIUISIETHCS 3 ceuero. 11 oOuIBl peyoBMHU MPUCYTHI Y KPOB1 Y BUCOKIM KOHIICHTpAIIIi.
BoHu wMaioTh TOKCHMYHY Jil0 Ha KIITUHA M’S31B 1 HEPBOBI KIITHHU MO3KY.
Po3BuBarOTHCS MOPYIIEHHS Y AiSJIBHOCTI BUIIOI HEPBOBOI CUCTEMH, HETOYMKYBATICTb,
nopyuieHHst peryisiuii QyHKii pyxiB. ¥ XBopux ciaOka MIrMEHTallisl B Pe3yJbTari
NOpYIIEHHS CUHTE3y MeNaHiHy. i J1arHOCTUKY (eHIIKETOHYPIii MPOBOJAATH CKPUHIHT
aHamiz — Ttect larpi (cmemiaiabHi  MIKPOOPraHi3MH, 1[0  HOTJIMHAIOTh
(GEHUITMUPOBUHOTPAJAHY KHUCJIOTY 1 IIBUJKO PO3MHOXYIOTHCS). YTOUHIOIOTH J1arHo3
METOI0M XpomaTtorpadii.

OmvH 13 LUISIXIB IEPETBOPEHHS THUPO3UHY MPHU3BOAUTH [0 YTBOPEHHS
TOMOTEHTHU3UHOBOI KUCIIOTH, sIKa MOTIM nepeTBoproeThest Ha CO, ta H,0O. YV 3B’ 53Ky 3
HEJOCTaTHHOIO AKTUBHICTIO (EPMEHTY OKCHAA3d T'OMOTEHTHU3MHOBOI KHCIOTH,
TFOMOTE€HTU3MHOBA KHUCJIOTAa HAKOIHWYYETHCSA Yy KpOBl. 3a3BUyail BOHA BUBOJIUTHCA 13
OpraHi3aMy HUpPKamH, aje y Joaed micist 40 pokiB TOMOTEHTH3MHOBA KHCJIOTa

HAKOMHUYYEThCSI Y CHOJYYHIA TKaHWHI, BUHUKAE TMITMEHTalls XpsiiB (0XpOHO3),
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pPO3BUBAIOTBCA  apTPUTU  BEIHMKUX CYIJIOOIB, ypaxyeTrbcs xpebOer. Bunukae
ankanmonypis. BoHa yCHaJIKOBYETHCS 32 ayTOCOMHO-PEIIECUBHMM THUTNOM. YacTtora
cknagae 1-3 wa ImuH. JIyig A1arHOCTUKHM aJKanTOHYpii MPOBOASTH CKPUHIHT-TECTH:
MOTEMHIHHS €4l Ha MOBITP1 (YOPHI IUIIMU HA TIENIONIKAX ), PEAKIis cedl 3 XJIOPUIOM
3aimi3a (0arpstHo-4opHE 3a0apBIICHHS).

JlpyruM NpUKIaAOM MOPYIICHHS aMIHOKHCIOTHOTO OOMIHY € ab6inizm. lpu
IIbOMY 3aXBOPIOBaHHI MOPYIIYETHCS Jpyra JlaHKa y O10XIMIYHOMY JIAHIFO31 peakilii
(medexT hepMeHTY TUPO3UHA3M, SIKUM PO3IICIUISE TUPO3UH). Y Pe3yibTaTi 0JIOKY€EThCS
NEPETBOPEHHS TUPO3MHA HA MeENaHIH. YCHNaJKyBaHHS — ayTOCOMHO-pElEeCHBHE. Y
nepkaBax 3axiHOi €Bpomnu anb0iHIZM 3ycTpidaeTbes 3 yactoToro 1/25000. VYV
aJIbO1HOCIB MOJIOYHO-OUIMI KOJIp WIKIpH, Ty’Ke CBITJIE BOJOCCH 1 BIACYTHIN MIrMEHT Y
paiinyxHiii 00070HII OKa. AJBOIHOCH MarOTh MiABHUILEHY YYTIUBICTH 0 COHSYHOTO

BUIIPOMIHIOBaHHS, SIKE BUKJIMKAE Y HUX 3aXBOPIOBAHHS IIKIPH, IOPYLIECHHS 30DY.

Topvwenns memadoonizmy 6y2i1e600i6

I'anakxmoszemia — ayTOCOMHO-PELIECUBHE 3aXBOPIOBAHHSA, KOJM OPraHi3M HE MOXe
3aCBOIOBATH MOJIOYHHUI LYKOp (JAaKTO3y), TOOTO TajakTo3a HE MEepeTBOPIOETHCS Ha
rmoko3y. Yacrora 3yctpidanbHocTi 1 @ 8000-180000. IlposiBisieThes y mepim AHI
KUTTS. [anakTo3a HaKOMMUYyeThCs y Ji30coMax (XxBopoOa HakomuueHHs). Ilig dac
TroJyBaHHS JUTHUHU TPYIHUM MOJIOKOM 3 SIBJISIETBCS OJIFOBOTA, 30LIBIIYETHCS IMEUYiHKA
Ta CeJe31HKa, PO3BHUBAETHCA KaTapakTa, pPO3yMOBa BIJACTANICTh, I1HKOJIH CMEPTh.
OpraHizM MO)X€ HOPMajJbHO PO3BUBATHUCS, SKIIO MPOBECTH PAHHIO IIarHOCTHKY Ta

BUJTYUUTH 3 PalllOHy IPYJHE Ta KOPOB’A4€ MOJIOKO.

THopvwenns memadonizmy ainioie.

Xeopooba Tea — Cakxca (amaepomuuna idiomis). AyTOCOMHO-pPEIIECUBHA MYyTallis,
ygactota 3ycTtpidasibHOCTi 1:300000 (y meskux momyssimisax 1:3000). Ilopymyerbes
OOMIH TaHTJioNMMiAiB (KMpU y CHOJY4YEHHI 3 TJIIOKO30I0 Ta TajakTo30t0). Bonu
MICTSTBCS y KIITHHAX CIPOi peYOBHHU T'OJIOBHOTO MO3KY. Y XBOPHX KOHLIEHTpALis iX Y
mizocoMax mepeuinye Hopmy y 100-300 pasziB. BijgcyTHiil ¢pepMeHT rekcoamiHizaza y
nizocomax. [IposiBrseTbes xBopoba pano — y 6 MicsiiB. Croctepirac€TbCsi BTpara 30py,

CyJIOMH, M’5130Ba T1OTOHIS, HEIOYMKYBATICTh. BIIBIIICTD ITEH TMHE HA IPYrOMY POIll
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xuTTs. HeoOXimHa mpeHaranbHa IarHOCTHKA Ha aKTUBHICTH (PEPMEHTIB y JIi30cOMax

(610x1MIYHUI METO.).

Hedepmenmamueni 2enni xeopoou

MpyKkogicyudo3z — ayTOCOMHO-PELIECUBHE 3aXBOpIOBaHHs. BiacyTHi Oiunku, siki OepyTh

. . + - - P . .
yaacts B 00MiHi Na' i CI" IlposiBnsieThest y paHHbOMY Billi. YacToTa 3yCcTpidaibHOCTI
1:2000 HoBoHapomxkeHux. IlopymyeTbest poOoTa 3a03 30BHIIIHBOT CEKpelli Ta
3aJI03UCTHX KIITUH OpOHXIB, MiANIIYHKOBOI 3aJI03U, MEYIHKK Ta CTAaTEeBUX 3a103. Y
3B’SI3KY 3 1€(heKTOM OUIKIB, MIJBUILYETHCS B’ SA3KICTh CM3Y. [1i1BUIITy€ThCS BMICT Na'i
Cl" y moroBiit piauni. JliarHOCTHKa MPOBOAMUTHCS OioxXiMiYHMM MeToaoMm. Ekcrpec-

. + - - . + .
anayi3z — Bu3HayeHHs kKoHreHntpamnii Na' | Cl™ y moti, konnentpaii Na* y ciuHi.

Hopywenna minepanvro2o memaodoaizmy

Bimaminno-/[-pezucmenmnuit paxim. lle X-nominantHa myTaris. BigcyTHiid Oiok-
nepeHocHUK. Tomy mopyiyerbesi peadbcopOiisi docdaTiB y KaHaIbLSIX HHUPOK.
BusiBnserscs oapasy micns HapomkeHHs. CrmocrepiraeTbCsi  HHU3BKUH  3picCT,
BUKPUBJICHHsSI HIT, OOMEXeHa PYyXOMICTh Cyriio0iB. JliarHOo3 CTaBUTHCS O10XIMIYHUM
meTtooM. DeHoTeparist — IpUOM BEIUKHUX 103 BiTamiHy /.

Xeopoba Binvcona-Konosanosa. AyrocoMHoO-peniecuBHa MyTaiis. CrocTepiraeThes
SHIDKEHHS CHHTE3Y OilIKa Lepy/IomiasMiny — nepeHocunka Cu’*. BoHa HAKOMHYYeThCS
y KITHHAX MO3KY, eUiHKH, HHPOK, porisii oueit. Hagmumox Cu®* mopyiye mporecn
KO3y Ta JUXaHHS KITHH. XBopoOa MoOxe mposBisaTHCA y 6-50 pokiB, a
Haiyacrime y 15-20-piunomy Bimi. [lopyiryerbest po6oTa mediHKu (LIUPO3 MEUIHKH),
nupok, [THC. CnocrepiraeTbcsi 3arajiibHa CiIaOKICTh, TPEMTIHHS PYK, TOJOBH, 3MiHA
MOBH, TIapaidi, enuIerncis, 3HUKEHHS 1HTeNeKTy. J[iarHo3 — CHHbO-3€JICHE KIbIle Ha
paiiyxniit 06omoHmi oueit. deHoTEparis — npuitoM npenaparis, ki BuoaaTh Cu’’ 3

oprasizmy. YuM pasiliie AiarHoCTOBaHO 3aXBOPIOBAHHS, TUM €(DEKTUBHIIIE JIKyBaHHS.

T'emocnooinonamii

VY monunu BusBieHo Outbin 200 BapiaHTIB aHOMaJTI reMOTJI001HY.
Cepnonoodiono-knimunna amemiss — ayTOCOMHO-JIOMIHAaHTHA MYTallisl 3 HEMOBHUM
JOMIHYBaHHSM. Y [-7aHIf031 BiIOyBa€eThCs 3aMiHa TJIIOTaMIHOBOI KMCJIOTH Ha BaliH. Y
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TOMO3HUTOT aHOMAJIHHUI TeMOTJIO01H (HE PO3UHHSIETHCS y TUIa3Mi EPUTPOITUTY) BUTIATAE
B ocaa. Eputporut npuitmae ¢opmy miBMicsi. BiH He TpaHCHOPTYe KHCEHb Ta
BUKIIMKA€ 3aKyMOPIOBaHHS KamiasipiB (TpoMOo3m). [liTH HapOIKYyIOThCS ClalKi,
KOBTSIHUYH1,TPOMOO3H TMPHU3BOAATH N0 1HCYJNbTIB Ta i1H(papkTiB. ['omo3uroru -
JeTagbHa MyTaiis. ['eTepo3uroTu KiiHIYHO 370poBi. [Ipu 3miHI aTMOChEpPHOTO THCKY
H1ABUIIYETHCS B’SI3KICTh KPOBI 1 JIFOJMHA BTpaydae CBIIOMICTh. Taki JI0AM HE XBOPIIOThH
Ha Maspito. ToMy €BOMIOIIMHO MYyTaHTHHW TeH 30epircs y KpaiHax, e
posmnoBcrokeHa Massipis (Inais, [TiBneaHo- CxigHa A3is).

Tanacemis noB’s13aHa 3 MOPYUICHHSIM CIIBBITHOLIECHHS IJI00YJ Yy TeMOIJIO01HI.
Tanacemia-a Mae y TOMO3UTOT YOTHPU [-JAHILIOTH y TJI00yii (B HOpMi 2[- Ta 2a), ¥
TeTepo3UroT — OANH o-NaHior Ta 3. ['oMo3urora — yneranbHa, TETEPO3UTOTa — BAXKKa
dopma aHemii.

Tanacemia-f mMae y TOMO3UTOT YOTUPHU O-JTAHIIOTH y T100yi1 (Bakka aneMist Kymi), y
reTepO3UTOT — TPHU 0O- Ta OJUH P-1aHiror (Jierka ¢popMa aHeMmil).

I'emoghinin A i B — X-peuecuBHa MyTalis. Y XBOpOi JIOJUHH TIOTaHE
3ropTaHHS KpOBl, KPOBOBWJIMBH MiCJIs TpaBM, OMNeEpaliid, 1HKOAHM Oe3 MNpPUYUH.
JlixyBannst rtemodimi A — cBbKOIO ab0 CBIKO3aMOPOXKEHOIO KpoB'10 ((akTop
sroptanHs xuBe 8-12 ronun). JlikyBanHs remodinii B — koHCepBOBaHOIO KpOB'IO
(paxrop 3ropranns xuBe 15 quiB). HeoOximHO obepiratu Takux JIOJeH BiJ CTPECIiB Ta
TtpaBM. ['emodinii C 1 /] — ayrocoMHo-noMiHanTHI MyTaiii. [lepebiratots snerme. 3apas
MOXJIHMBE qudepeHiiiiioBane 11arHoCTyBaHHS TeMOQTiH.

[H1I10%0 TpYTIOI0 TEHHUX XBOPOO € de3mopgozenesu — nopyiieHHs: Mophoorii
opraniB. Hampukian: BpOJKEHUM BUBHX CTE€THA — ayTOCOMHO-PEIECHBHE
3aXBOPIOBAHHS; BIJCYTHICTh BEPXHIX pi3MiB — X-periecuBHe. [[larHOCTHKA: KITTHIYHHMA
ornsif. [lpm  nmeskux  3aXBOPIOBaHHSX  MOXIJIHMBA — XIPypriyHa, OpPTONEAUYHA,

CTOMATOJIOT1YHA KOPEKIIIS.

4.2. Marepiaau 151 CAMOKOHTPO.JIIO:
1. IHK anaJi3 — ne:
A.Kommiekc npodinakTHUHUX 3aXOAIB, CIPSMOBAaHUX Ha 3allo0IraHHS PO3BUTKY

3aXBOPIOBAHL Y AUTHHHU TTICIIsS HapOKCHHS
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B. Kommiekc o0cTexens, 3a SKMM T1arHOCTYIOTh 3aXBOPIOBAHHS B €MOpiOHA Ta TUIOY
C. BuzHaueHHs TOpyIIEHHS XIMIYHOT CTPYKTYpHU IreHa

D.Kommuiekc  miarHOCTUYHUX — JOCHIKEHb, 3a SIKUM TIPOTHO3YIOTh  3JI0POB’S
MaiOyTHBOI IUTUHU B POJAMHAX 3 OOTSKEHOIO CIAIKOBICTIO

E. Kommuiekc oOcTexensb, 3a SIKUM BUSBIISAIOTH BIUIMB CEPEIOBUILA HA TEHOTHUIT

2. O0’exkTamu 1J1s1 NpoBedeHHsI 0iOXiMiYHOI MIarHOCTHMKHM CHAJAKOBOI MATOJOTIN
MOXKYTh OyTH:

A.Ceua

B. KynbTypa ¢ibpobaactis

C. Kynbrypa nimbouurin

D.3porosinuii emitenii mKipu

E. Knitunu OykaabHOTO emiTesio

3. MeTo10M iarHOCTUKHU Ae3MopdoreHesis €:

A. bauzHIOKOBUI

['eneanioriunmii

Kniniunuii oriisa XBOporo

['eHeTrKka COMaTUYHUX KIIITUH

MoentoBaHHus

> mo oW

HasiBHicCTb MYTAHTHOIO TIeHAa MOKHA BCTAHOBHTH 32 TAKHM MeETOJI0M
reHeTHKH:

[luToreHeTHYHUM

BusHauennsa X-xpomaTuHy

Hepmatornipuku

. I'eneanoriuaum

BioxiMiyEUM

amoow P>

Bbarbko Ta MaTH 310pOBI, ajie MalOTh AUTHHY XBOPY HA rajakro3eMil. SAxui
reHoTun 0aTbKiB?

A. AA x Aa

B. AA xaa

C. Aax Aa

D.AA x AA
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E.aa xaa

6. XBopo6a Biiibcona - KonoBajioBa BHHMKAE Ii/1 4ac NOPyIIeHHSI OOMiHY:

A.Mimi

B. ®eninananiny

C.Tanmakto3u

D. T agrmoomiiais

E. I'yaniny

/. Ha3BiTh XBOPOOM BYIJIEBOJHOI0 OOMIiHY.

A. Anp061HI3M Ta MYKOBICITU/I03

B. NanakTo3eMis Ta aJIkanToOHYpis

C. uctunypist Ta aMOBpaTUYHA 1710Tis

D. Tanacemis Ta cepnoBUAHO-KIIITUHHA aHEMIsI

E. ®pykro3emis Ta ramakro3emis

8. Jlns niarHOCTHKHM SIKOi XBOPOOM BUKOPUCTOBYIOTH TecT I'aTpi?

A. OeninkeTonypii

B. Anp0iHi3MYy

C. ®pykTozemii

D. Huctunypii

E. I'anakTo3emii

9. Ilpu HecTayi (pepMeHTY rOMOTeHTU3MHA3H, C€Ya HOBOHAPOIKEHOI0 320apPBJIIOE
NEeJIOLIKH Yy YOPHUH KoJip. SIke 3aXBOPIOBaHHS yCHAAKYyBaJIa Il JMTHHA?

A. dpykTozeMiro

B. ®eninkeToHypiro

C. Hiabet

D. Ankantonypito

E. 'anakro3emiro

10. IMicas HaHeceHHS1 HA MOKpPY MeJIOIIKY HOBOHapo:keHoro 10% po3umnHa
xjaopuay 3aaiza(Ill), 3'aBunaca 3eneHa miusma. flke cmagkoBe 3aXBOPHOBAHHA
MO3Ke PUIIYCTUTH JiKap?

A.XBopoOy Bibcona-KonoBanosa

B. XBopoOy Tes-Cakca
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C. TanmakTo3emito
D. XBopoOy "kieHoBoro cupoiry"

E. deninkeronypito

HpOTOKOJ'I NMPAKTHYHOI'O 3aHATTSH

ata

PoGotra Nel. Awnaniz nopywiennsa amiHOKUCIOMHO20 OOMIHYy y J1I00UHU AK

pe3ynvmam 2eHHUX Mymauii.

Ha cxemi nmo3naure XBopoOu A0 SKUX MPU3BOIUTH MOPYLUICHHS OOMIHY aMiHOKHUCIIOT.

deninananin > Tupozun ::% JIODA | > MeJIaHiH

I'omorenTu3nHoOBa K-Ta > CO,+H,0

PoGora Ne2. I'enni xeopoou.

Kopucrtyrounce nipydHUKOM Ta KOHCTIEKTOM JIEKI[i{, 3alIOBHITH TaOJIHUIIIO.

IlepBuHHMI OioxiMivyHMii nedexT
Ha3zBa xBopoou
TA OCHOBHIi ()eHOTHIIOBI NPOSIBU

Deninkemonypis

Xeopooa

Tea-Caxkca
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Xeopooa Binvcona-

Konoeanoesa

I'emodpinin

Llykposuii oiabem

Axonodponnasisn

bpaxioakmunia

JlaTa i minnuc BUKJIagava

Curyariigi 3aja4i:

1.B onHoMy mosioroBoMy OYJIWHKY HapOJIWIUCh OJHOCTATeBl OJM3HIOKU. 3a
CBIJTYEHHSIM JIIKAps BOHU MaJM OJHY IUIAllCeHTy. Yn MOXHA CTBEPIKYBaTH, 110 BOHH
TOMO3HUTOTH1?

2. BuB4yeHO 4YOTHpPU TOKOJIHHA OJHIE] POJUHU 3a NATOJOTIYHOIO O3HAKOIO
(mectunanicte). Y TpbhOX TMOKOJIHHAX € IHAMBIAYYMH 3 III€I0 aHOMAJEI, Y
YeTBepTOMY — HeMae. Uum MoOXKHa CTBEP/KYBaTH, 110 B MaHOyTHROMY TMOKOJIHHI IS
03HaKa HE MOBTOPUTHCS?

3.V xBoporo BHUSBJICHA IMiJABUIIEHA YYTJIUBICTh JO TEHIIWIIHY (Ha MICIl BBEICHHS

BUHUKA€E MMOYEPBOHIHHS, HAOPSIK, a TOTIM MOPYIICHHS CEPLEBO-CYAMHHOI cCUCTeMH ). Yun
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MO’KHa BIJHECTHU II€ 3aXBOPIOBaHHS IO CMaJKOBOI marosorii? fki mpodimakTuyHi mii

Tpeda 3poouTu?

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHs.
1. TecToBi 3aBHaHHA.

2. HaBuajipbHO-METOIMYHUI TTOCIOHUK.

SAHATTSA Nelé6.

1. TEMA: IUTOTEHETUYHUI METOJI. XPOMOCOMHI XBOPOBM.
NONYJAIIMHO-CTATUCTUYHUNA METOJI. MEJUKO-TEHETUYHE
KOHCYJIbTYBAHHSA

2. AKTyajJbHicTh TeMH. LluTOreHeTMUHUI METOJ € OJHMM 3 OCHOBHUX B POOOTI
MEINKO-TEHETUYHUX KOHCYJbTallld. 3a HOro JIOMOMOIOI0 BHSBIAIOTH XPOMOCOMHI
XBOPOOH.

3. Mera 3aHaTTA. 3HATH, SK BU3HAYATH TEHETHUYHY CTPYKTYPY PI3HHX Tpym
HaceJeHHs. BMiTH BUKOPUCTOBYBATH MOKIIMBOCTI IIUTOTEHETUYHOTO METOIy Ta 3HATH
3aX0JI1 TTOCIa0JIeHHS A1l MyTareHHUX (hakTOpiB.

4. 3apaaHHsi IS CaMOCTIiHOI pPo0OTHM mig 4Yac MiATOTOBKM Ta NPOBeJICHHA
3aHATTH.

4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:

1. BusaBnenus X- ta Y-xpoMmaTuny.

2. MeTonuka BUTOTOBJIEHHSI MpenapaTiB XpOMOCOM Ta iX KJ1acuQiKalris.

3. 'eHeTH4HI OCHOBH XPOMOCOMHHUX XBOPOO.

4. XapaxkTepucTUKa NOMYJAIIHHO-CTaTUCTUUYHOTO MeToay. 3akoH J[. Xapai 1 B.
Baitn6epra.

5. IlpodinakTuka cnaKOBUX XBOPOO Ta MEIUKO-TEHETUYHE KOHCYJIbTYBAaHHS.

Humozenemuunuii memood. 3acCHOBaHMI Ha MIKPOCKOMIYHOMY JOCHIIKYBaHHI
CTPYKTYPH Ta KIJIBKOCTI XPOMOCOM.

[luToreHeTUYHUM METOT T03BOJISIE:

— BuBunTH kapiotum opratizmy.

— BuBuutn UM Ta IMPUYYHU BUHUKHCHHA XpOMOCOMHHX MYTaHiﬁ.
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— JliarHOCTYBaTH XpOMOCOMHI XBOPOOH.
— Busnauutu ctath opranizmy npu (EHOTHIIOBUX MOPYIICHHSIX
[{luTOreHETUYHUIM METOT BKIIFOYAE:
® METOJ] CTATEBOTO XPOMATHHY;
e MeTo/ MeTada3Hoi MIACTUHKH (KaplOTHITYBaHH).

Meton cmamegozo Xpomamuny BUKOPUCTOBYIOTh IJisi BUBYEHHS 4YHCIA
XpoMocoM y iHTepdaszHux kimiTuHax. Lle HempsiMe BU3HAYEHHS KIIBKOCTI XPOMOCOM.
VY 1949 p. M.Bapp ta U.bepTtpam y siapax HEHpPOHIB KIIIKU BUSBUIM HEBEIIMKE SICKPABO
3a0apeiieHe Tublie. [1i3HilIe BUeHI 10BEJIH, 1110 BOHO MICTUTHCS TIIBKH Y SApaxX KIITHH
caMKu. Y caMiliB Horo Hema. lle Tinblle Ha3Banu cmamesuit Xxpomamun, abo minvye
bappa. CtateBuil XxpoMaTuH — 1€ cripaiizoBaHa X-XpOMOCOMa, SIKa 1HAKTUBYETHCS Yy
eMOpioreHes31 0 pO3BUTKY cTaTeBUX 3ai103. B Hopmi y xiHOK 20-60 % KiIiTHH y a1pi
MICTSTh OJHE TUIBLE CTAaTEBOr0 XpoMmaThHy. KUIbKICTh TPYyIOYOK CTAaTE€BOTO
XpOMAaTHHY 3aBX/IM Ha OJIHY MEHIIIA Bij unciia X-XxpoMocoMm. YacTiie 3a Bce CTaTeBHA
XpPOMATHH BUJUISIOTH y €MITeNalbHUX KIITHHAX CIM30BO1 O00JIOHKH LK (OyKaJIbHUI
3ick00), a TakoXX y HeHTpodinax y BUIIISAAI BUpOCTY siapa (OapabaHHa Maanyka).
BunineHHss crareBoro XpoMaTHHY BHUKOPHUCTOBYIOTH [IJIsi JIIarHOCTUKU XBOPOO,
BUKJIMKAHUX TOPYIICHHSIM KUIBKOCTI X-XpOMOCOM, €KCIIPeC-IIarHOCTUKU CTaTl HaBITh
3a 3amuIIKaMu TKaHuH. Hampuknaa: y xiHku 3 kapiotunom 45,X0 (cuHIpom
[epemecbkoro-Tepuepa, MoHOCOMIsSI-X) Ta B HOPMI y HOJOBIKIB XY si/jpa KIITUH HE
MICTATh CTaTeBOro XpomatuHy. [Ipu cunapomi Tpucomii-X y *KIHKH YTBOPIOETHCS B
TPYJAOUYKH, Yy YOJIOBIKIB 3 Kapiotunom 47 (XXVY) — oaHa rpyaouka XpomaTHHY, 3
kapiotunom 48, XXXV — nBi.
Y-xpomamun (cunonim F-Tinmpiie) — me 4actka, sika npu 3adapOOBYBaHHI sapa
(bIOOpUCLIEHTHUMU OapBHUKAMKM 1HTEHCHUBHO CBITUTBCS 1 BIJIPI3HSAETHCS B 1HIIUX
XpomocoM. {7151 BU3Ha4eHHs Y -CTaTeBOr0 XpOMaTHHY Ma3KH CIIM30BOT OOOJIOHKH IIOKU
YOJIOBIKA 3a0apBIIOIOTh AKPUXIHOM 1 PO3TUBIISIOTHCS Y JIFOMIHECIIEHTHUNA MIKPOCKOTI.

KinbkicTh Y-Tielb JOPIBHIOE KITBKOCTI Y-XpOMOCOM y KapiOTHIIL.

Meton memadgpaznoi naacmunku (Kapiomunyeanns) nae 3MOTY BHUBYUTH

YUCJIO Ta CTPYKTYPY XpPOMOCOM. BiH BHKOPHUCTOBYETHCS ISl JIarHOCTUKH Oaratbox
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CHaJKOBHX XBOPOO, BUBYEHHSI XPOMOCOMHUX aHOMAJIIN y KIIITUHAX.

MeTon cKiIaaeThCs 3 HACTYITHUX €TalliB:

a) Ompumanus xpomocom.

Jliis Toro mo6 mpuroTyBatd MetadasHy IUIACTUHKY YacTille 3a BCe OepyTh KIITUHU
nepudeprunoi kposi (Jimdorutu). dpakiiiro JiMPOIUTIB OTPUMYIOTh Y pe3yJIbTaTi
1eHTpUyTyBaHHS KPOBI, TOAAOTh iX JIO MOKUBHOTO CEPENOBUINA 1 KYJIbTUBYIOTh 1X 2
nobu mpu t-37°C. IlotiMm s cTUMyISIIii MITO3y AOAAOTH (HITOreMariiOTHHIH
(MOXKWBHE CcepeoBUINe), a MO0 3yMWHUTH MITO3 Ha cTaiii Meradasm — KOJXIIUH
(py¥iHy€e HUTKH BepeTeHa moiiny). Ilicis nporo KIiTHHU OOPOOJISIOTH T1IMOTOHIYHUM
po3unHOM. KimiTHHHI MEMOpaHH PO3PUBAIOTHCS, 1 XPOMOCOMH BITLHO JICKATh Ha JACSKIH
BIJICTaH1 OJIHA BiJ 0JIHOI (MeTada3Hi IIIaCTUHKH).

b) @apoysanns xpomocom.

[Ipenapat papOyroTs OapBHUKAMH B 3aJI€KHOCTI BiJT 3a/1a4 JOCIIHKCHHS:

— 3arajgbpHe — JJIs MiApaxyHKy 9Hcia XPOMOCOM;

— mudepenmnianbie. R, G — nis BU3HAUYEGHHS TOMOJIOTTYHMX Xpomocom, Q, C — s
BU3HAuUEHHS abeparliil, MOXOMKEHHS XPOMOCOM.

[ToTiM HaKpUBAIOTh HAKPUBHUM CKEJIBIEM, AUBISATHCS MiJ MIKPOCKOIIOM (200 poOIsiTh
MikpodoTorpadii).

C) Ananiz xpomocom.

BuBuarTh XpoMOCOMU: TOBXKUHY, GOpMY, pO3TaIlyBaHHS IICHTPOMEPH Ta iH.
Cknanatote Kapiorpamy. Kapiozpama — 1ie po3TaniyBaHHs 1O TIOPSAAKY KOXKHOI Mapu
XpOMOCOM 3a PO3MIpOM: BiA OUIBIIOI 1O MEHIOi, OKPEeMO BHHOCSATH CTaTeBi
XpPOMOCOMH.

Xpomocomni xeopodu — 11e BeaMKa rpymna CajkoBUX XBOPOO, MPUUUHOIO SKHX

BUCTYIIaIOTh XPOMOCOMHI 200 r€HOMHI MYyTallii.

I'enomH1 MyTaliii 1MmoB’s3aHi 31 3MIHOK 4Hclia XpoMocoM. l[IpuumHOIO MOXe OyTu
HEPO3XO/KEHHS XpPOMOCOM B IMEpioJ MeWo3y 4yu MiTo3y. Tpucomis 3a BEITUKUMHU
ayTocoMaMHu, MOHOCOMIi 3a BciMa XxpomocoMamu (okpiM X0) — neTanbpHI MyTalii.
Yacrime 3a Bce 3Urora rMHE Ha paHHIX eTamax pO3BUTKY. Tpucomii 3a craTeBUMHU
XpOMOCOMaMH — CTEpPWIbHI MyTallii, 3a HeBeJMKHMH ayTtocomamu (20-22) -

nopymenns [{HC, inTenekry.
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VYci Buam XpoMocoMHUX abepariiii (OKpiM 30aJIaHCOBAaHUX TPAHCIIOKAII) MPU3BOISTH
710 3HIDKEHHS )KUTTE3ATHOCTI Ta BAKKHUX MATOJIOTIH,

1. Xpomocomni xeopoobu, aki eunuxkiu y pezyabvmami HOPYUWIEHHA KL1bKOCHI

aymocom:

Tpucomis -21 (xBopoba Jlayna). Yacrora 3yctpivansHocti 1:500-700
[IpHYMHOO MATONOTIT € TprucoMia o 21-# xpomocomi — kapiotun 47,21%, XX; 47,217,
XYV. XapakrepHi 03HaKUd XxBopoou JlayHa:
® [ICHXIYHA BIJCTAIICTh, BUPAKEHA Y PI3HIN MIpI;

e mopyleHHs OyZ0BU BHYTpILIHIX opraHiB (cepus, kpynuux cyaus, IKT, cyrno6is);
® BKOPOYEHI KIHI[IBKH, By3bKa IpyJHa KIITHHA;
® MaJICHBKUM ueperl, aHoMatii Oy10BH 00myuus (TIJI0CKE, ITUPOKE MEepeHiccs);
® OYHI IIUIMHU BY3bKi, 3 KOCUM PO3pI30M, MPUCYTHSI HABHCAIOYa CKIAIKa BEPXHBOI
MOBIKH — €MIKaHT.

Tpucomis -13 (cunapom IaTay). Yacrora 1:5000. Kapiotun 47,13". ITpu wiit
aHOMaJIii CIIOCTEPITa€ThCA:
® DO3ILIEIUICHHS TBEPAOIO Ta M'SIKOTO i THEOIHHS, HE3POILEHHS TyOH;
e Mmikpouedanis
® HEJOPO3BUHEHHS a00 BiJICYTHICTH ouel (MikpodTampMis a00 aHo(TambMis);
® HenpaBuIbLHO CHOPMOBaAHI ByXa;
e nedopmMmairisi KUCTI Ta CTOI, 3yCTPIYAETHCS MOJIJAKTHIIISA Ta CHHAAKTIIIIS (3pOIIEHHS
TaJIbIIIB);
® TOpYLIEHHS (PYHKII BHYTPIIIHIX OpraHiB — cepls, HUPOK, TPAaBHOI Ta HEPBOBOI
CUCTEMH.
3a3BUuai, TPUBAIICTH KUTTS MUX JIF0Jei He nepeButrye 1 pik (85% - mo 6 micsmis, 5%
- 10 3 pPOKiB).

Tpucomisi -18 (cunapom EaBapaca). Yactora 1:8000-11000. KapioTun
47,18". XapakTepHi 03HAKU [HOTO CHHIPOMY:
® TIOPYIIEHHS CEPIEBO-CYJAMHHOI CHCTEMH, BaJW HUPOK, aHOMaJlii OMOPHO-PYyXOBOTO
amapary;

® BY3bKHUI JIO0, IIMPOKA BUCTyNAl04Ya NOTHIINLIS,
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® JIOCUTHh HM3bKO PO3TAIIOBaHI ByXa;
® HEJIOPO3BUHEHICTh HMKHBOI MIETICTIH;
® [aJIbI[l PYK IIHUPOKI Ta KOPOTKI (CTUCHYTI).
CwmepTh HacTynae a0 2-3 MicsAIiB MiCIs HApOIHKEHHS, 10 poKy noxkuBae 10%.
Ouirogpenis — Tpucomis 3a 22 mapoto, 47, 22", Lle kiniuHO BupaxeHi hopmu
HEI0YMKYBATOCTI, SIKi 3yMOBJICHI TIOPYIIEHHSIM PO3BUTKY MO3KY JIFOJIUHHU.
2. Xpomocomni xeopobu, AKi GUHUKIU Yy pe3yabmami HOPYUIEHHS

cmpyKkmypu aymocom.

Cunapom «kpuk Kimkm». Yacrora 1:10000-50000. Bunukae npu penemii
KOPOTKOTO Ijieda 5-0i XpoMocoMH. Y JiTeH CHOCTEpIraeThCsi MOpPYIICHHS OyaoBU
ropTaHi, TOMy BOHU Y PAaHHbOMY JIUTHHCTBI MalOTh OCOOJIUBUI «HSIBKalOUUN» TEMOP
rojiocy. IIpucyTHs BiACTaniCTh Yy NCUXOMOTOPHOMY PO3BHUTKY Ta HEAOYMKYBATICTb,
CXHWJIBHICTh 10 1H(MEKIIH BEPXHIX MUXAIbHHUX NUISXIB. BUIBIICTH MITEH MO0XKHUBAE 10
M1JJTITKOBOTO BIKY.

Xponiunmii mienoseiiko3(xsopoba dimagensdiiickkoi xpomocomu). JloBre
miedye 22-0i XpOMOCOMHM TPAHCIIOLIOETBCA HAa KOPOTKE Iuiede 9-01 XpOMOCOMH.
ComaTtnyHa MyTallisi KJIITHH KpoBi. IlaTosoriuni JIEMKOIMTH BUTICHSIOTh HOPMAaJIbHI
JCHKOIMTHU, 110 1 BUKIIMKA€E XBOPOOY: MiIBULICHHS TeMIEpaTypH, 301IbIIECHHS EYiHKU
Ta cesie3iHKU. TpUBaIICTh KUTTS B 2 MICALIB A0 8 POKIB.

Cunapom [layna — tpancnokamis 21 xpomocomu Ha 13-15 abo 22 mapm.
denotumn auB. BUie. [3 BCix XBopuX — TpaHCHokarlis y 4%

3. Xpomocomnui xeopoodu, AKi euHuUKawOmv y pe3yivmami HOPYUIEHHS

KIJIbKOCMI CHLAM E6UX XPOMOCOM.:

[{uToNoriuni MEeXaHi3MHu:
P Q@ XX x4 XY

G XX0 XY

F1 XXX; X0; XXY; YO

letal

Monocomisi-X (cunapom IlllepemeBckoro-Tepuepa). Yactora 1:2500-5000.
Kapiotun 45,X0, denorun >xiHouuid. Ile enuHa cymicHa 3 JKUTTSIM MOHOCOMIS Y

moauHu. [Ipu 1boMy CHHIPOMI CLIOCTEPITaeThCs:
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® HEJOPO3BUHECHHS SIEYHHKIB (CTEPUIIBHICTB);
® TIOpYILIEHHS (YHKIIIT HUPOK, CEPIIs;
® JIMCIIPONOPIIiS Tija: OUIbIlIe PO3BUHEHA BEPXHs YacTUHA (IIMPOKI TUIedl 1 BY3bKUM
Ta3), HIKHI KIHI[IBKA BKOPOYEHI;
e 3pict 135-145 cwm;
® KOpOTKa Iusl 31 CKIaaKkaMu (“must cinkca’), HU3bKHUM 3PiCT, BOJIOCCS HA MOTUIIHUIL;
® «AHTUMOHTOJIOITHUIY PO3pI3 OUel;
® IHTEJEKT BiJl HOPMAJILHOIO JJO PO3YMOBOI BIACTAJIOCTI
Excrnpec-aiarHocTika mpoBOJUTHCS LIUTOJIOTTYHUM METOJOM y COMATUYHUX KIIITHHAX:
CTaTE€BHI XpOMATHH y TAKUX KIHOK BIJACYTHIH.

Tpucomin-X. Kapiorun 47 (XXX). Yacrora 1,4:1000. deHotun >KiHOYUH.
[Ipu 11bOMY CHHIPOMI YACTO 3yCTPIYAIOTHCS:
® HEBEJIMKI BIAXWIECHHS Y (PI3MUHOMY PO3BUTKY (40JIOBIYA OyI0Ba TiNa);
e mopyuIeHHs (YHKIIIT IEUHUKIB, IEPeIYACHUN KIIIMAKC;
® 3HIDKCHHS 1HTENEKTYyaJIbHOTO PO3BUTKY.
VY 1uX KIHOK Y COMAaTUYHUX KJIITHHAX € J1BA TUIbLISI CTATEBOTO XPOMATHUHY.

Cunapom Kuaiindgenbrepa. Kapuotun 47 (XXVY). Yacrora 1:500-1000.
®deHoTUM YOJIOBIYMH. XapakTepHa 0COOIUBICTb:
® HEIOPO3BUHEHICTh CiM SHUKIB Ta BiJICYTHICTh CIIEPMATOreHE3y (CTEPHIIbHICTD);
® acTeHIYHUW TUN OYyJOBHU Tila: BY3bKI IUICUl, MIMPOKUM Ta3, BIAKIAJTAHHS KHPY 3a
XKIHOYUM THUIIOM, CJ1a00 PO3BHHEHA MYCKYJIaTypa;
® HE3HAYHUU PICT BOJIOCCS HA 00IMY4l a00 MOTO BIJICYTHICTb.
[Ipu excrpec-aiarHOCTHUIIl Y COMAaTUYHUX KJIITHHAX BUSBIAETHCA TPYJI0YKA CTATEBOTO
xpomatuny. Ilpum 30inbmieHHi uyucna X-xpomocoMm (48, XXVY), BIOXWICHHS
MOCHITIOIOTHCSI, CTIOCTEPITa€ThCS PO3yMOBA BIJICTANICTD.

Iogaicomist mo Y-xpomocomi. Kapiorun 47 (XYV). Hactora 1:1000. denotun
yoJsoBiuni. [Ipu upboMy cunapomi:
® CTaTeBl 3aJ1031 PO3BUBAIOTHCS HOPMAJIBHO;
® BHCOKHII 3DiCT;
e aHoMaJIii 3y0iB Ta KICTKOBOI1 CUCTEMHU;
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® HeaJeKBaTHA MOBEJIHKA, arPECUBHICTb.

[Ipu excopec-AlarHOCTUIII Yy COMATUYHUX KIITHHAX BUSBISIETbCA TMOABIMHUI VY-
xpomatuH. Ilpum xkapiotum 48, XVYVVY cnocrepiraetbess Oe3Iuiias, po3yMOBa
BIJICTaNIICTh, acolliajJbHa ITOBE/IIHKA.

Cunapom Moppica Yacrora ckiangae 1:1000-50000. Kapiotun XV, penotun
*K1HOYMH. PO3BHHYTI MOJIOUHI 3aJ103M, 30BHIIIHI KIHOY1 CTaTEBl OpraHU 3 aHOMAJIELO,
BCEpEIUHI — CIM’ STHUKHU.

I'epmadpoanTuzm (cnpap:xHii) HasBHICTH XIHOUMX Ta YOJIOBIUMX CTaTEBUX

rOHaJl, MMo/iBiitHa Oy/10Ba 30BHIIIHIX CTATEBUX OPIaHiB 3 BIAXUICHHIMH.

Honynayiitno-cmamucmuunuit memoo. 3a JONOMOTOI0 I[OTO METOIY
BHBYAIOTh T€HETHYHY CTPYKTYpy MOMYJALIl Y 0AHOMY a00 AesKuX MOKOoJmiHHIX. Lum
METOJIOM MOXHa!
® pO3paxyBaTH YacTOTYy MPOSBICHHS y MOIMYJALIli JOMIHAHTHUX Ta PELECUBHUX T'€HIB
Ta PI3HOMAHITHI TEHOTHUIIH 0 IIUM aNeisiM (TeHETUYHY CTPYKTYPY MOMYJIALIi);
® BUSICHUTH DPO3MOBCIOJDKEHHS y MOMyJslii crmaakoBux xBopoO. lle BaxkmmBo st
podIIAKTUYHOT Ta COLIATbHOT MEUIIMHH;
® BHUBYMTH IIBHUJIKICTh MYTAallifHOrO mpouecy 1 Horo npuyuHu (poib ¢GakTopiB
30BHILIHBOTO CEPEIOBUIIA Y BAHUKHEHHI Ta PO3MOBCIOI)KEHH] MyTaIlii).

s toro, mo0 BHU3HAYUTH TEHETUYHY CTPYKTYpY MOMYJAIii 3aCTOCOBYIOTH
3aKOH TEHETHYHOI piBHOBaru Xapoi-Baiinbepea. Bin 1103BoJisiE  BCTaHOBUTHU
CIIBBIHOIIIEHHS T€HIB Ta T€HOTHINB B 1JeanbHii momyssmii. [lomymsmis — e rpymna
JOJed, sKa JOBrO MEIIKA€e Ha MEBHIM TEpUTOpii Ta BUIbHO Oepe U0 (MEIIKaHII
MicTa, cena i T.7.). [neanbHa momysilis XapakTepu3y€eThCs:

— BEJIMKOIO KUIBKICTIO 0cOOMH (11 moauuu Oibime 4500)

— HAsIBHICTb MMaHMIKCIi (BUTbHE CXPEIyBaHH);

— BIACYTHICTh MYyTallli;

— BIJICYTHICTh PUPOJTHOTO J000PY

— BIJICYTHICTh MITpaIliii TeHy.

VY Takux moImyJsisX 13 MOKOJIHHS B MTOKOJIIHHS YacTOTa I'€HIB Ta TeHOTHUITIB ITOCTiiHA

MaremaTtuuHo 3akoH Xapi-BaiinOepra moxkHa 3anucatu opmMyJior:
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pP(A)+q(a)=1(100%)

Jns po3poOku 3aco0iB MpODUIAKTUKK CIIAJAKOBUX XBOpPOO HEOOXIHO po3paxyBaTH
Y4acTOTY JIFOACH 3 pi3HuMHU reHoTunamu. lle MoxHa 3podutu 3a popmyioro:

(p +0)*=p* + 2pq + ¢ =1 (100%), ze:
P —4acroTa JIOMIHAHTHOTO aJellio;
( — 4acToTa PeLeCUBHOTrO aJento, 3BicHO P + q = 1;
p® — 4acTOTa OMIHAHTHHX TOMO3HIOT;
2p0— 4acToTa reTepo3uroT;
q2 — 4aCTOTa pCUCCUBHUX IT'OMO3HUI'OT,
[le HeoOXiaHO MJI PO3POOKHU 3aX0/11B MPOPITAKTUKY CIIaIKOBUX XBOpoO. Tak, 1ium
METOJI0OM OyJI0 BCTAHOBJICHO, 1110 T€HU PE3yC-HETaTUBHOTO (PaKTOPy 3yCTPIHaOThCS
yacTile y eBponeiis i X cHiBBigHOLIEHHS Y Homysauii cknanae 15% Rh: 85% Rh*,
Tak six HecyMicHicTb TeHoTHITy MaTepi Rh™ Ta mioxy Rh' nmpusBoauTs 10 Bakkux
naToJorii, Oyso po3pobieHo nporpamy ix npodinaktuku. [lomynsiiina reHeTuka
BCTAHOBUJIA, 1110 € TE€HU:
— YHi6epcaIbHi, 0 PO3MOBCIOKEHI CKPi3b (TABTOHI3M 3yCcTpidaeThes y 7%
40J10BIKIB Ta y 0,5% KIHOK).
— JIOKQJIbHI, 1110 PO3IIOBCIO/KEH] B IEBHUX pailoHaX (Tajacemis, cepromnoaioHo-
KJIITUHHA aHEeMis).
Ane ue TmMOHATTS MOXe OyTH BIOHOCHUM. Tak, Te€H ayTOCOMHO-PEIECHUBHOI
amaBpoTHuHOi1 17110Tii (cuHapoM Teg-Cakca) B cepeqHbOMY PpO3MOBCIOKEHUM 3

ygactoTtoto 1:300000, a y nonynsiisix eBpeiB — 3 yactororo 1:3000.

Meouko-zenemuune koncynomysanna (MI'K) — naiiGinbI1 po3moBCIOKEHA
dbopma npodiIaKTUKH CIaAKOBUX 3axBoproBanb. MI'K — 11e Buj crieniaiizoBaHoi
MEAMYHOI IOTIOMOTH, 1110 CIIPSMOBaHa Ha MONEPEHKEHHS MOSBU Y POJIUHI IUTHUHHU 13
CIaIKOBOIO MATOJIOTi€0 MeANKO-TeHETHUHE KOHCYIBTYBAaHHS IPOXOIUTH Y MEIUKO-
TeHeTUYHHX IeHTpaxX. CKIagaeThCs 3 TPhOX €TariB:

1. IloctanoBka pgiarHo3y (BU3HAUYEHHS THUIY CIIAJKOBOCTI, Bil KOIO YCIaJKOBaHO,
IeHeTUYHA TPUYMHA). BUKOPUCTOBYIOTH METOJU: TCHEAJOTIYHHMA, UTOTCHETUYHUH,
oloximiunmii, JIHK-anamis;
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2. IIporuo3 pusmuKy 340pOB’sl TUTHHH. PU3KMK pO3paxoBYIOTh 3a 3aKkoOHaMH MeHens Ta
Moprana abo 3a eMIIpUYHUMHU TaOMULSIMU PU3UKY (iX BUKOPUCTOBYIOTH IS
pO3paxyHKy pPHU3HUKY [JIs TIOJITEHHUX XBOpoOax Ta XBOpoOax 31 CIaIKOBOIO
CXHJIBHICTIO Ta CKJIAJTHOIO TEHETPAHTHICTIO ). ['€HeTHYHMI pH3UK KOJWBa€eThCs Bix 0
1m0 100 %. Huzbkuii: 0-12% — cim’st Moxe MaTu ITUTHHY, cepenHiit: 12-20% — cim’s
MOK€ MAaTU JUTUHY TUIBKH TiJl CIIOCTEPEKEHHSIM JIKaps-TeHETHKA, BUCOKUM: Olble
21% — cimM’1 HeOba)kaHO MaTH JUTHHY.

3. BucHOBKM Ta MOSCHEHHS NPOTHO3Y T'€HETUYHOTo pu3uky. KoHkpeTHa poromora

CciM’1 3 TEHETUYHOIO MATOJIOTIEXO.

4.2. Marepiajan 1J5 CAMOKOHTPOJIIO:

1. IlnTOoreHeTHYHUH METOJ IPYHTYEThHCS Ha:
A.CratucTu4HOMY aHaji31 TeHIB Y OIS

B. SIkicHUX peakIiisix BUSBJICHHS NMPOAYKTIB OOMiHY B KPOBI
C. MikpOCKONIYHOMY JOCIIKEHHI XpOMOCOM
D.BusnauenHi nociigoBHOCTI HykieoTu 1B B JIHK

E. Cenexiii kiiTue

2.3a QONMOMOroK SIKOr0 MeTOAy MO’KHA JiarHOCTYBATH CHHAPOM ,,KOTSIYOI0
KpUKY”?

A.CrateBoro X-xpomMaTuHy

B. BioximiuHOrO

C. T'eneanoriunoro

D. CrareBoro Y-xpomaTuny

E. KapiotunyBaHHs

3. Ha3Bitb ¢opmyay kapiotumy xBoporo i3 cunapomom lllepemeBcbkoro-
Tepuepa:

A. 46, XX

47, XXY

45, X0

47, XXX

47, XVy

m o O W
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4. KoHlleHTpalisi JOMIHAHTHOTO aJjieJid B MOMYJAUIl, MO0 cKiIagaerbea 3 36%

roMo3uror AA, 16% romosuror aa, 48% rerepo3uror Aa, CTAaHOBUTHb (YACTOK

OJMHHUIB):

E.

O w >

0,3
0,6
0,4
0,24
0,06

5. Slknii MeTo reHeTHKH BHUHKOPUCTOBYIOTH, INO0 3’°AICYyBaTH, JOMIHAHTHOIO 4M
9 9

peleCHBHOI0 € KOHKPETHA MATOJIOTiYHA 03HaKa?

o o w >

E.
6.

[{uToreneTnuHMM
Bioximiunwnii
[TonmynsiiifHO-CTaTUCTUIHU I
['eneanoriunuii
bnu3HIOKOBUI

Y wnaka Jikap agiarHocryBaB cunapom Kuaiingeabrepa. SAAkuii kapioTun

XBOpOro?

®>®MOO®PNMOO® P

46, XX

47, XXV

46, XX, 5p°

47, XX,13"

47, XYy

3a 10MOMOro HUTOreHETUYHOT0 MEeT0/1a MOKHA iarHOCTYBATH:
DeH1TKETOHYPIIO

XBopoOy [Napkincona

JiabeT

Cunnpom Mapdana

Cungpowm Ilatay

SAxuii MeTO reHeTHKH 1a€ 3MOT'Y BUZHAYATH KAPiOTHI JTHOAUHU?
Hepmarormigiku

bausuroxosui
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C. [Nomyns1iiftHO-CTaTUCTUIHHMA

D. Bioximiuamit

E. [lutoreHeTHUHMIA

9. Metoa Bu3HAYeHHS X-XPOMATHHY BUKOPUCTOBYIOTH /1JIs1 1iarHOCTUKM
A. Cunapomy Jlayna

B. Cunnapomy Knaitndensrepa

C. [uzodpenii

D. Cunapomy Ilaray

E. Cunnpomy EnBapica

10. KniTuHH aMHiOTHYHOI PiIMHU MICTATH MO ABi IPy0YKU X-XpPOMATHHY 32
PaXyHOK:

A. Tpucowmii o X- xpomocomi

Tpucowmii o 21-i xpomocomi

Tpucowmii o 18- xpomocomi

. Monocowmii no X-xpomocomi

m o O W

Hymicomii
IIpoTOKOJ NPAKTUYHOIO 3AHATTSH

JlaTta

Po6oTa Nel. Kapiomunu qrwoounu.

BuBuiTh npaBuiia 3anucy KapioTHUIIB JIFOAUHU:

1. Couarky 3anMCyIOTh 3arajibHe YHCIO XPOMOCOM.
2. IloTim, yepe3 KoMy, CTaTEBI XPOMOCOMH.

3. 3aiiBy XpoMOCOMYy, SIKIIIO BOHA €, 3alMUCYIOTh 3HAKOM ,,+”. BiicyTHIO — 3HAaKOM

7

4. KopoTke 1iede XpoMOCOMH — P, TOBIe IJIe4e XpOMOCOMH — (.

BuBuiTh HOpMaJIbH1 KapIOTHUIIN KIHKH 1 YOJIOBIKA Ta MATOJOTIYHO 3MiHEHI:
46, XX — HopmanbHuii ®KIHOUUHN KapiOTHUII.
46, XY — HopManibHU1 4OJIOBIYMNA KapiOTHII.

47, XX, 21" - Cungpom JlayHa — xiHKa, y KapioTumi sikoi € pomaTkoBa 21-a
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XpoMocoma.
47, XY, 21" — Cunapom JlayHa — 4ONOBIK, y KapioTuIli SKoro € pojaatkona 21-a
XpOMOCOMa.
46, XV, S5p — Cunapom ,,KOTSIUOTO KPHUKY ~, YOJOBIK, Y KapiOTHUIIl SKOTO JeJeris

KOPOTKOTIO IIe4a 5-01 XpOMOCOMM.

Po6oTa Ne2. Xpomocomni xeopoou.

3aroBHITH TAOIUIIIO;

IHopyumwienns | Yacrora

Cungpom ) deHOTHITH
KapioTumy | CHHAPOMY

ayna

IHamay

Eoeapoca

»» KOMAY020 KPUKy”

Knainingpenomepa

Il epewescvkozo-

Tepnepa
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» CYREPHCIHKU

»Cynepuonosika”

Po6oTa Ne3. Po3e'azyeanns 3aoau.
1. Bu3HauuTe 4acToTy PELECUBHOIO I'€Ha, IKU 3yMOBIIIOE OJIAKUTHHUM KOJIIp O4eit
y nonyJsii, ae 75% mroaeit kapooxki.

Piwenna:

2. SIlka MMOBIPHICTh OJIPY)KEHHSI 3 KIHKOIO, sSIKa € HOCIEM TeHa Tremoduiii y
nomyJALii B sikii Ha remodinito xBopie 1 3 10 000 4on0BikiB?

Piwenna:

Curvariiii 3ajayi:

1. batbku nutvHU 3 cUHIpPOMOM JlayHa 3BEpHYJIUCH 3a MOPAJ0I0 10 MEIUKO-
TeHETUYHOI KOHCynbTaIli. SIki aii Mae 3aiicHuTH Jikap-reHeTnk? [Ipoanamizyiite
MOXJIMBI BapiaHTH.
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2. Jlo nikapsi 3BEpHYJIOCA HOAPYAOKS, Y SIKOTO HapoauiIacs AUTUHA 3 PO3KOIHHOIO
ry6u i migHe6inns. IX HiKaBUTh, KUl PU3MK HAPOIKEHHS APYToi JUTUHH 3 TAKOIO
BaJI010 po3BUTKY. Lllo mae 3" sicyBatu nikap, 1100 3p00UTH TPOTHO3?

3. Y 3m0poBoi XKIHKM — HOCis TeHa remodunii Ha 9 TWXKHI BariTHOCTI NpuU
JOCJIDKEHHI HA0Opy XPOMOCOM KIIITHH BOPCHHOK XOPIOHY BHUSBJICHO YOJIOBIUMM
Kapiotun. SIKy peKOMEHJAIlil0 BariTHIA >KIHII JacTh T€HETUK B MEJIUKO-

reHeTUYHI KoHCynbTalii? SIka nopana Oy/e npu BariTHOCTI KIHOYHUM ILJI0JJ0M?

JlaTa i miagnuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHHS.
1. TecToBi 3aBIaHHA.

2. HaBuajpHO-METOIUYHUI TTOCIOHUK.

SAHATTSA Nel7.

1. TEMA: KOHTPO.JIb 3ACBOEHHSI MOJIYJISA 1 ,,MOJIEKY.JISIPHO-
KJIITUHHUMN TA OPTAHI3MOBMI PIBHI OPTAHI3AIIIL )KUTTSI.

2. Meta 3aHaTTsl. BUsSBUTH 3HaHHS CTYJICHTIB 3 TECOPETUYHUX MTUTaHb MOAYJIS 1.
3. 3aBAaHHs AJA caMOCTiiiHOI po0OTH miJ Yac MiATOTOBKH Ta NMPOBEJAEHHS
3aAHATTS.

Moayns 1 mnpoBoauThest 3a TectoBUMM 3apaaHHsmMu Tumy KPOK-1. Jlns
MIATOTOBKH JI0 CKJIAAaHHS MOMYJsS CTYISHTH 3a NUTaHHAMH 3aHATh Ne 1-16

OTPUMYIOTH TECTOBI 3aBIaHHS.

IlepeJiik nMTaHb AJIs1 CAMOCTIIHOI poO0TH
1. Knituanai memOpanu. Ximiunui ckiafa. [IpoctopoBa opraHizaliisi Ta 3Ha4YCHHS.
2. Oco0aMBOCTI perysiii poOoTH reHiB y Mpo- Ta €yKapioT.
3. 'enna imkeHepis Ta 610TEXHOJIOT 1.
4, )Kutts xmiTHH 1032 opraHizMoM. KiioHyBaHHS KIITHH 3HA4Y€HHS METOMY
KyJIbTYpH TKaHHUH JIJIST MEUITUHU.

5. CyvacHu#l cTaH JOCHII)KEHb T€HOMa JIOJUHHM. ['€HeTHYHI KapTh XpOMOCOM
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JFOAVHH.

6. OHTorenes, Horo nepioaun3ariis.

7. EMOpioHansHUM PO3BUTOK, Horo ertanu. [IpoBi3opHi opranu.

8. MosekymnsipHi Ta KJIITUHHI MEXaH13MH TU(EpPEeHIIIFOBaHHS.

9. NudepeHiiitoBaHHg 3apOJAKOBUX JIUCTKIB 1 TKaHWH. EMOpioHaibHA 1HIYKITIS.
KionyBaHHs opraHi3MiB 1 TKaHUH.

10. Kputnyni nepiogu eMOpioHANIbHOTO pO3BUTKY JoANHU. TepaToreHHi (paxktopu
CEpEOBUILA.

11. IIpupomxeHi Baau po3BUTKY, iX cydacHa Kiacudikalis: CraJKoBl, €K30Te€HH,
MyJnbTU(aKTOpiabHI; emOpionarii Ta ¢eronarii; GpiTOreHeTHYHO 3yMOBJICHI Ta HE
(b1moreHeTuyHI.

12. TloctemOpioHaJIbHUM ~ PO3BUTOK  JIIOJAMHUM  Ta  HOTrO  mepioAu3allis.
HeiiporymopaibHa peryssiiisi pocTy Ta pO3BUTKY

13. Crapinnsg sk eran oHTOoreHe3y. Teopii crapiHHs. [IOHATTS MpPO TePOHTOJIOTIIO
Ta TepiaTpiro.

14. Kniniy#a Ta 610JI0T14Ha CMEPTh.

15. Perenepariiisi opraniB Ta TKaHWH. Bumm pereneparii. 3HadeHHS TpoOiIemMu
perenepailii B 610JI0T11 Ta MEIUIIMHI.

16. OcoOnMBOCTI Ta 3HAUYEHHSI PEreHepaTUBHUX MPOLECIB Yy JIIOAUHU. TuroBa Ta
aTumnoBa perenepartis. [lyxauHHui picT.

17. IlpobGnema TpaHCIUIaHTALll OpraHiB 1 TKaHWH. Buau TpaHCIIaHTAIlN.
TxaHWHHA HECYMICHICTD 1 UISIXHU 11 MTOJJOJIAHHS.

18. TlonsTTs mpo roMeocTa3. MexaHi3Mu peryJsilii roMeocTasy Ha PI3HUX PIBHAX

opraHi3alii >XUTTs.
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