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Il.1an

IMPAKTHIHHUX 3aHATb MOAYJIA 1

«Monexkyaapno — KIimuHHUIL ma op2anizmoeuil pieHi

OP2aHI3aUil HCUmmas»

Ne
3/n TEMA Kinvkicmo
200Un
3MICTOBHH MOOYJIb 1
Monexkyaapno — KnimuHHuil pigeHs 12
op2anizayii ycumms
1. OnrTu4uHi CUCTEMH B O10JIOTTYHUX JTOCIIIKEHHIX 2
2. Mopdortorist KJIITHH TPO- Ta €yKapioT 2
3 MosnekyspHi OCHOBH CHaJKOBOCTI. XapaKTepUCTUKa )
' HYKJIETHOBUX KUCIIOT. biocuHTe3 Oika
4 Po3MHOXEHHS Ha KIIITUHHOMY piBHI. JKUTTEBHI LUK )
' KJIITUHU. MiTO3
5. Po3mHOKEHHS Ha OpraHi3MOBOMY PiBHI 2
6 biosioriuai 0coOIMBOCTI peNpPOAYKITIT JIFOAUHH. )
' ['ametorenes
3MICTOBHH MOJYJIb 2 10
3axkonomiprocmi cnadKko8ocmi ma MiHAUGOCHI
. 3aKOHOMIPHOCTI yCTIaIKyBaHHS T€HIB. 3aKOHH
' Menpgens 2
8. | B3zaemonis reniB. MHoxuHHuUH anenizMm. [Ineliotponis 2
9 I'enetnka ctati. YcnaakyBaHHS 34YeIJICHE 31 CTATTIO. 2

Po3B'sa3yBanHs 3a1a4




10. | XpOMOCOMHa TeOopisi CHaJKOBOCTI 2
1 MIiHIMBICTD Y JIFOJIUHHU SIK BIIACTUBICTD JKUTTS 1 2
" | reHernuHe sBUIIE
3MICTOBHH MOJIYJIb 3
Memoou eueuenns cnaokoeocmi l0OUHU. 10
Cnaokoei xeopoou.
1 OCHOBY I'eHETUKH JIIOJUHU. MeTOIH reHETUKU 2
' JIFOJIMHH: TeHEeaIOTTYHUI, OJTM3HIOKOBUH
13 bioximiunnii meton 1 JIHK-miarnoctuka. MonekymnsipHi 2
' XBOpOOH
1 XpoMocomHi xBopoOu. IluToreHernunuii metom ix 2
' niarHoCcTUKH. [lomymsiiiHO-CTaTUCTUYHUN METO/T
15. | IIpakTuHi HAaBMYKH 3MICTOBUX MOAYIMIB 2 1 3 2
Iliocymkosuii konmpons mooyna 1 2

16.




IIPABHIIA O®OPMJ/IEHHA ITPOTOKOJIIB
IIPAKTHYHHX 3AHATH

» Bci manionku ma cxemu mpeoa pooumu oiieuem

» Ilpu manweanni o06'ckma 00cnioxycenHHs mpebda Oompumyeamu o020
dopmy, Konip, cniegionowienns po3mipie 020 Yacmun

» Ilo3nauenns Ha MAaNIOHKAX, AKI 6KA3AHI y podomi, nompiono pooumu
uugpamu, a nomim pozwugpposysamu ix

» 3anoenweamu maobnuyi, pooumu nionucu nio MAaailOHKAMU i cxemamu
mpeba pyuxoro

» Hanpukinui 3anamms npomoKoau RiONUCYIOMbCA BUKIAOAUEM.

> 3anammsa 3apaxo8yemuvca y momy pasi, AKwO RPOMOKON 0opmieHuil

ceoecyacrno 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 O10MIOT1YHUX AOCHTIIKEHb HEOOX1THO
BU3HAYATH TOHKY CTPYKTYpPY 00’ €KTiB >KMBOI1 MPUPOJH, IO i 3yMOBHIIO PO3BUTOK
MIKpPOCKOMIYHOI TEXHIKH, SIKa HMIMPOKO BUKOPUCTOBYETHCS JJISi BUBUYCHHS DPI3HUX
010JI0T1YHHUX 00’ €KTIB, 1[0 CTAHOBJISATH IHTEPEC ISl METUIIMHH.
3. Mera 3ansarTda. HaBumTucs KOpPUCTYBaTHCS CBITJIOBUM MIKPOCKOIIOM MpU
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 IJI€4a 3 TUM, 100 MPaBOIO PYKOIO POOUTH
MaJIFOHKHM Y 30IIUTI JJIs1 MPOTOKOJiB. LleHTpyiiTe 00’€KTUB Majoro 301IbIICHHS
HUIIXOM 00€pTy PEeBOJIbBEPY AOKH HE IOUY€ETE KIIAllaHHS.
2. JIUBASYHNCH B OKYJSIp JIIBUM OKOM (TIpaBe BIJKPHUTE), MOBEPTANUTE A3EPKAIO y
HalpsMKy TIPOMEHIB CBITJIa JI0 MAaKCUMaJbHO SICKPAaBOTO Ta PIBHOMIPHOTO
OCBITJICHHS TIOJIS 30DY.
3. TloknamiTe mpenapar Ha NPEAMETHUN CTOJIUMK MIKPOCKONAa HAKPUBHUM CKJIOM
HaBepX. OO0’ekT, sKUi BU OyAeTe pO3IMIIAJATH, MYCUTh 3HAXOAUTHUCH TOYHO IIiJ
00’ €KTUBOM MAaJIOTO 301TBITICHHS.
4. JluBiisiunch 300Ky Ha Mpernapar, OmycTiTh TyOyC 3a JOMOMOTOK MaKpOTBHUHTA
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
ONTHMAJIbHE OCBITJIEHHS 3a IOTIOMOT0I0 KOHJIeHCcopa. [[i1s mepeBeieHHs Ha BEIUKe
30UIbIICHHS, O0’€KT, 10 BHUBYAETHCS BCTAHOBITH Yy IIEHTP IO OadyeHHS.
JuBnsiunck 300Ky Ha Mpemapar, 00epTOM peBOJbBEpa BCTAHOBITH 00’ €KTHUB
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 MifiiMaiiTe TyOyc 10 MOsSBU 300paKeHHS.
Illo6 ne 3incysamu npenapam, onyckarouu 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 IPaBWII 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. [ToTtim
BI3bMITh 3a O14H1 I'paHi HAKPUBHE CKeJIbLIE 1 TOKJIAITh Oro Ha BOJIOKOHIIS IIEPCTI.
[ToxnaaiTh BUTOTOBJIECHUH NIpenapar Ha MPEAMETHUN CTOIMK MIKPOCKOITY 1
PO3AMBITHCS 00’ €KT HAa MAJIOMY Ta BEJIMKOMY 301IbIICHH]. 3aMalONTe MepexpecT

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
ckeiblleM. Po3auMBITBCS TpemapaT Ha MajioMy Ta BEIUKOMY 30UIbLICHHI.
3amamoiite 2-3 kiniTuHA. Ha MaltoHKy Mo3HadTe s71po, 00OJIOHKY, LUTOILIA3MY,

BaKyoJIl.

Jara i mignuc BUKIJIajgaya

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

2. Marepianu 151 BATOTOBJIEHHS] TAMUYACOBHUX ITpeTapaTiB.

SAHATTS Ne2.

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

2. AKTyaJbHicTh TeMH. Y cepennHi XX cT. B 010JIOTii CKIIAJOCh YSIBICHHS IMPO
piBHI opranizamii »XuTTsi. Ha 3aHaTTSX 3 010J0Tii CTyI€HTH 3HAHOMIIATHCS 3
MPOSIBOM OCHOBHUX BJIACTUBOCTEH JKMBOTO Ha IUX pIBHAX. B paHiil Temi
BHUBYAETHCS KIITUHHUI piBeHb. 3HaHHS Oyn0BH, (QDYHKIIN KIITHH € PyHIaMEHTOM
JUIT  TIOJAJIBIIOTO BHBYEHHS KIIHIYHUX 1 MEIUKO-OIONOTIYHAX JIUCIHUAILIIIH
(anaTomii, ricronorii, MikpooioJorii, ¢izionorii). Jlikap B mpakTU4HIN JISIIBHOCTI

ITUPOKO BUKOPUCTOBYE 111 3HAHHS.
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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
KJIITUHY BiJl POCIMHHOI.

4, 3aBaaHHs Uil CaMOCTIHHOI po0OTH mix 4Yac MiATOTOBKU Ta NMPOBEAEHHS
3aAHATTSL.

4.1. TeopeTU4Hi NUTAHHSA 10 3aHATTHA

1. ByngoBa MiKpocKomy i poOoTa 3 HUM.

2. XapaKTepuCTHKa OCHOBHUX PIBHIB OpraHi3allii ;KHUTTH.

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

4. IIpokapiotnuHi opranizMu. OcoOIMBOCTI OY10BH.

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

KJIITUHU.

Pisni opzanizayii yscueozo.
PiBenn opranizaiii >KMBOTO — 1€ BIJHOCHO OJHOPIAHHM O10JIOTTYHUN KOMILIEKC,
o0'eqHAHUN MPOCTOPOBHUMHM Ta YacoBUMM mapamerpamu. KoxHUI 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 oauHuig 1poro piBHs — reH. Came Ha LIbOMY PiBHI 31HCHIOETHCS
nepenavya crnaakoBoi iHQopmalii 3a paxyHok pexyrmikauii JHK. Ilopymenns
penymmikamii JIHK npusBoasTe 10 3MiH crajakoBoi iH(opmarlii (MyTaiisMm), 1o
3a0e3meuye eBOIONIIHI ITPOIIECH.
2. Cyoknimunnuii. BuBuaiots OynoBy Ta (YHKIIi KOMIOHEHTIB KIITUHU: spa,
MeMOpaH, OpPTraHoi/iB, BKIIFOYCHb.
3. Knimunnuii. Ha upomy piBHI BUBYAIOTH OYyJOBY 1 KUTTEIISUIBHICTh KIIITUH
(0OMiH peuoBHUH Ta MEPETBOPEHHSI €Heprii), X cremiaaizalliio B Mpoleci pO3BUTKY,
MEXaH13MHU MOy KIITHH.

4. Txkanunnui. BuByatots OynoBy 1 (YHKIIT TKAHUH 1 yTBOPEHUX HUMH OpPTaHiB.
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 130JbOBaHa. Y TMOMYJISINT
BiJIOYBA€ThCS TMPOLIEC MIKPOEBOJIONII (YyTBOPEHHS HOBUX BHJIB Ha OCHOBI
MPUPOIHOTO 1000pY). TakKuM YUHOM, TOTYJISILIISI — OJUHUIIS €BOJIIOLII].
7. biocghepno-obiozeoyenomuynuit — 11e HaAWBUIIMK piBEHb OpraHizailii >XUBOI
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.
HapomkeHnHs Ta po3BUTOK IT1€1 HAYKHW TOB'SI3aH1 3 BUHAXOJOM MIKPOCKOITY.
VY 1665 poui anrmidicekuii pociiaHuk Pobept ['yk BUBYMB 3pi3 HpOOKM Tif
MIKPOCKOIIOM. BiH BIKpUB KJIITUHHY OYyIOBY POCIMHHHUX TKaHUH. PoOept ['yk
3alponoHyBaB TepMiH «kmituHay (nmar. cellula), ame BiH GauuB mmig 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 copMyrOBaIi OCHOBHI MOJIOKEHHS KIIITUHHOT TEOPii:
® BCl OpraHi3MHu CKJIaJal0ThCs 3 KJIITHH;
® KJIITUHU TBapUH 1 pOCIUH MOAI0H1 32 Oy0BOIO.
® DICT, pO3BUTOK Ta JAU(PEPEHIIIOBAHHS KIITUH 3a0€3MeuyloThb PO3BUTOK
0araToKJIITHHHOTO OpraHi3My.
Himenpkuii Buennii Pynoned BipxoB y 1858 pori JOMOBHHUB KJIIITUHHY TEOPIIO.
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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 CKJIaJIOM Ta OCHOBHHM
poIIecaM KUTTEAISITBHOCTI;

3) KOKHA HOBa KJIITHHA YTBOPIOETHCS 3 MATEPUHCHKOT KJIITHHH [UIIXOM IO/LITY;
4) y O0araTOKJIITHHHHX OpPraHi3MiB KIITHHU CICIIali3yIOTECSI 1 YTBOPIOIOTH
TKaHWHHU;

5) 3 TKaHMH YTBOPIOIOThCSA oprand. Oprand 3B'si3aHi  MDK  cO0OM0 i
HANOPSAKOBYIOTCS HEPBOBIH, T'yMOpalIbHIN Ta IMyHHIN peryJssii.

Oprani3zmMu NOAUSIIOTE HA HPOKapiomu Ta eyKapiomu.

Knituau npoxapiom maioth npocty OynoBy. BoHum He MaiOThb THIIOBOTO
sapa Ta MEMOpPAaHHHMX OPTaHOiAiB. 3BEpXy KJIITHHA BKPUTA KIITHHHOKIO CTIHKOIO.
[lin Hew 3HaxXOAWThCSA IUIa3MaTUYHA MeMOpaHa. B 1urTomiasmi MpokapioT
3HAXOAATHCSA pUOOCOMHU, BKIIFOUCHHS, OJMH YW JIeKiIbKa HyKIeoiniB. Hykmeoin —
ne kuiblieBa moisiekyna JIHK. Bona npukpimitoerbest 10 BHYTPIIIHBbOI MMOBEPXHI
m1azMatuyHoi MmemOpanu. JIHK — cnaakoBuii MmaTepias KIIITUHH.

[Ipokapiotu — 11e dakmepii Ta yianobaxmepii. 1le OTHOKIIITHHHI Ta KOJOHIAIBHI

opraHi3Mu. Bonu xuByTb y BO/JIl, IPYHTI, B OpraHi3Max pOCJIHH, TBAPUH, JIFOAUHHU.

bakTepii MaroTh pi3HY (HOpMY KIITHH: KYJIACTY (KOKH), TATHYKOMOAIOHY (Oarmiim)

Ta iHm1l. Jlesaki 6akTepii MatOTh OPTaHOIIN PYyXY — JKTYTUKH.

/Kuenennsa: aBTorpodHe Ta rerepoTpodHe.

Jluxanna: acpoOHe Ta aHaepoOHeE.

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

[Tpu HECTIpUATIMBUX yMOBaX JI€AKl IPOKApPIOTH 3[1aTHI yTBOPIOBATH CIIOPH.
Eykapiomu — 11€ oprani3mMu, KJIITHHU SKUX MAIOTh SJIPO.

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

EykapioTu — OIHOKJITHHHI, KOJOHIaJbHI Ta 0aratokJIiTUHHI opraHi3Mu. OCHOBHI
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KOMITOHEHTH KJIITHH — 11e: 010MeMOpaHu, IIUTOIIa3Ma Ta Spo.

Knituan eykapioT oOMexeH1 naazmamuunoro _memodpanorw. MemOpaHa

CKJIaJIa€ThCs 3 JIIMIJIB, OUIKIB Ta BYrjieBOAiB. JIimiu, BHYTPIIIHI Ta MOBEPXHEBI
O1IKM BUKOHYIOTh CTPYKTYpHY QyHKIIiI0. BoHa Ma€ piuHHO-MO3ai4yHy CTPYKTYDY.
B ximitTuHax pociuH 1 rpubiB MeMOpaHa BKpUTa KIIITHHHOIO CTIHKOIO, a B KJIITUHAX
TBapuH — TJiKOKajikcoMm. HaiiBakiauBimia BJACTHBICTh KIITUHHOI MeMOpaHU —
BUOIPKOBE MPOHUKHEHHS PEYOBHH.

QDyuxuyii memopanu:

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

® TiATPUMYE OCMOTUYHHM THCK;

® MOJUISAE€ 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 JUIS SKUTTEMISUIBHOCTI KJIITUHHM Ta
BUBOJSTHCS MPOTYKTU OOMIHY);

e npuiiMae iH(GOPMALIiIO 3 HABKOJIUIITHHOTO CEPEIOBUIIA;

e Ha MeMOpaHi BiIOYBa€ThCS CUHTE3 JACIKUX OPTaHIYHUX PEUOBHH.

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

Opzanoiou knimunu — puQEpeHIiioBaHl AUSTHKA IIUTOIUIA3MU, SIKI
BUKOHYIOTh MEBHY (YHKIiI0. IX [AiNATh 3a CTPYKTYpOIO Ha Memfpauni Ta
HememoOpanni, 3a (QYHKIISIMH — Ha OpPraHOIIU 3aA2aibHO20 1 CHeuianbHO20
NpU3HAUYCHHS (IKTYTHKH, BIMKH, CKOPOTJIMBA 1 TpaBHA BaKyoJsi, aKkpocoma Ta
1HIII1).

Memopanni opeanoiou

a) OmxHoMeMOpaHHi opranoigu:

Enodonaazmamuuna cimka — 1e cucreMa MIKPOCKONIYHMX KaHAlliB Ta
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MOPO’KHUH, 5IKI OOMexeH1 MeMOpaHo0. BoHa mojinisie KNTUHY Ha AUISHKH, B IKUX
npoTikaTh pi3Hl (izionoriyni mpouecu. EIIC TtpaHcmopTye Ta Hakomudye
peuoBuHu y kiituHi. MemOpana EIIC 3'enHyeTbcst 3 MeMOpaHOIO siipa Ta
30BHINIHBOIO MeMOpaHoto. Pospizusaiotes aBa Bumu EIIC: zcpanynapuy Tta
azpanynapuy. Ha memOpanax rpanyssipHoi EIIC € pubocomu. Ha Hux i1e cuHTe3

oinka. Ha memOpanax arpanyssipHoi EIIC i1e cuHTe3 BYTrIeBOIIB 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 koMmruiekc ['oJIb/IK1 YyTBOPIOE JT130COMU Ta (PparMEeHTH KIIITUHHOI CTIHKHA TPUOIB 1
POCTIHH.

Jizocomu — 1ie myxupil BKPUTI HIIIBHOIO MeMOpaHor. B cepemauni
J130COM 3HaXOAAThCS (EPMEHTH, SIKI PO3MICIUIIOITh OUIKH, >KUPH, BYTJICBOJH,
HYKJICTHOBI KUCITIOTH. DEepMEHTH JT130COM PYHHYIOTh:
® YACTUHKH, SIK1 MONAJAI0Th Y KIITUHY IIIIXOM (arouuTosy;
® MIKpPOOpraHi3Mu Ta BIpycCH;
® JiesAKI KOMIIOHCHTH KJITHHHU, LUN KITHHA 4d Tpynu KinithuH. Hanpuxknan,
pyiHYBaHHS 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 OKUCIICHHI JCSIKUX 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 [ompmxi. BoHum wmicTsaTh
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 BHYTPIIIHBOIO. 3OBHIIIHA MeMOpaHa
riajeHbka. BHyTpimHsS mMemOpaHa yTBOPIOE UYMCJICHHI CKIAAKU — Kpucmu. B
CepeIMHI MITOXOHAPIN 3HAXOIUTHCS HAaIlIBpiJIKa PEYOBUHA — MaAmMPUKC. Y HbOMY
Mmictarbes motiekynu JIHK, i-PHK, T-PHK, pubocomu. B Mmatpukci cuHTE3yI0ThCS
MITOXOHJIpianbHl OuTkK. OcHOBHa (QyHKIlSI MITOXOHApPIM — cuHTe3 ATD (Ha
KpucTax). PO3MHOXYIOTBCS MITOXOHIP1T TTOI1JIOM.

Ilnacmudu — 1e OpraHoigu KIITHH POCIUH. PO3pI3HAIOTH TPU TUIH
TUTACTHU/: XJIOPORIACHU; XPOMONIACHU, JICHKONIACHU.
Xnoponnacmu — 3eNeHi IIACTUIM, K1 MICTATh XJopodin. Bonu 3Haxonmarecsa y
JUCTSIX, MOJIOJUX TMaroHax, HEIO3pUIMX IuloAax. XJIOPOIUIACTH OTOYEHI JBOMa
MeMOpaHaMM — 30BHIIIIHbOI Ta BHYTPIIIHKOI. 30BHIIIHSA MeMOpaHa IiajicHbKa.
BuyTpimHa MemOpaHa yTBOPIOE€ YHCJIEHHI CKIAJKH, SIKI yTBOPIOIOTH rpaHu. B
rpaHax MICTAThCS XJ0podia. ¥ MaTPUKCI XJOPOIJIACTIB 3HAXOAIATHCS MOJEKYJIN
JIHK, i-PHK, 1-PHK, pu6Gocomu, 3epHa kpoxmanto. ¥ HboMy iae cuHTe3 AT,
BYTJICBOMIB, JiMmiAiB, OuIKiB, (epmeHTiB. OcCHOBHa (YHKIlISA XJIOPOIUIACTIB —
dboTocuHTe3. POBMHOXKYIOTHCS XJIOPOIUIACTH TTOI1IJIOM.
Xpomonnacmu — TNACTUAU KOBTOrO, YEPBOHOTO Ta OPAHKEBOI'O KOJIHOPY.
3HaxoAAThCSd y KBITaX, TIUIOJAX, CTeOJax, JHUCTKaX. BUKOHYIOTH (YHKIIIIO
3a0apBJICHHS OpPraHiB.
Jeiikonnacmu — 3HeOapBieHI mnnacTuau. 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 oOmexeHO nBOMa MeMOpaHaMH: 30BHINMIHBOI Ta BHYTPINIHBOIO.
MembOpanu maroTh mopu. Uepes HUX ie TpaHCIOPT peuoBUH. B cepeauHi simpa
3HAXOJIUThCS Kapioriazma. B Hiil po3TamioBaHi siepiis Ta XpOMaTHH.

Xpomamun cxnanaerscs 3 JJHK B xommekci 3 Oumkamu. [lix yac nmoauny KiIiTUHU
3 XpOMaTHHY (OPMYIOTHCS XPOMOCOMH.

HAoepuysa (onne abo AeKiTbKA) CKIanarThes 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 3HaxonmsThcs Ha wMeMmOpaHax TrpanyisipHoi EIIC, wmiToXxoHapisX,
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, SIKUK 3HAXOIUTHCS 01715

apa Ta BIJITpa€ BaXJIMBY pPOJb MPU MOAUI KTTHHUA. KITUHHUNA HEHTp
CKJIQ/Ia€ThCS 3 2 LEHTPIONEH, BIJ SIKUX PaaialibHO PO3XOASATHCS MIKPOTPYOOUKH.
[lix yac moAiMy KIITHHHU LEHTPIOJT PO3XOJATHCS J0 MOJIOCIB, a 3 MIKpOTPYOOUOK
bopMy€eTbCs BEpETEHO MOLITY.

Mikpompyoouku ma_mikpodinamenmu CKIAIAIOTHCS 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  ITUTOCKEJNET 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. OnToreneTuuyHomy

C. Knituaaomy

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, 110 JONOBHUIO0 KJIITHHHY 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 oopMmieHoro siapa. [lo skoro Tumy opranizaumii
KJIITHH IX MOKHA BiqHecTH?

A.Tlpoxkapiotu

B. Eykapiotu

C. Bipycu

D.Bakrepii

E. bakrepiodaru

5. PeBoJIbBep CIOYry€ NJIMl MEePEeKJIHYCHHS:

18



A.OG’exTHBIB

B. Okymspis

C. IIpocsity ipucoBoi aiadpparmu

D.Bucoru Ty0ycy Ha IpeIMETHUM 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

CuHHTE3 HYKJIETHOBHX KHCIIOT

CuHTE3 BYIJICBO/IIB

m o o w

Cunre3 pubocom

8. Ha3BiTh 0c001MBOCTI 0Y10BH MiTOXOHAPIIi:
OOMexeH1 0JTHIEF0 MEMOPaHOI0

Matrots rpanu

MaroTh BUPOCTH — THIIAKOI AN

MaroTe BUpPOCTH — KPUCTH

mo o w»

MaroTe BUpOCTH — TaMeENn
9. KiiTuHH npokapioT:
MaroTh TUIIOBE SAPO

He marote pubocom
Matotb ni30coMu

He marots TIIOBOTO sipa

m o o W >

MaroTh njacTuau
10. OnnomeMOpaHHi OpraHoiau — ue:
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EIIC, amapat ["onbmki
EIIC, pubocomu
MitoxoHapii, 1130COMU

[TnacTuam, pubocomu

m o O W >

Kunituaauii nentp, pubocomu.

IIpoTOK0J NPAKTUYHOTO 3AHATTH

JlaTta

Pob6oTa Nel. Xnoponnacmu y pociunnux KiimuHax.

IIpuroryiite THMYAaCOBHM Ipenapar JIMCTKA esoAel. s 1boro Ha mpeamMeTHE CKII0
HAHECITh KPAIUIMHY BOAM 1 MOMICTITh y HEl HIMATOYOK JIMCTKA €JI0Aei, HAKpUiTe
NOKPUBHUM CKelblleM. PoO3MIAHBTE I@pemapaT Ha MajloMy Ta BEJIUKOMY
301bIIeHHI. 3aManmioiTe 2-3 KIITUHH, MO3HAuTe IMTOIUIa3My, 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 ¢pynkuii.

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 30ylryloTbea. Kyau
JIBAIOTHCS CTapilovl KJIITUHM y BHYTPIIIHIX opraHax? SIki opraHoigd KIITHHU
NPUYETHI 10 X BUJAICHHS?

3. SIki 0cOOIMBOCTI € y CTPYKTYP1 POCIMHHOI KIIITUHU?

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHS.

1. Mikpockomnu.

2. Marepianu Jyisi BATOTOBJICHHSI THMYACOBHX IMIPENaparis.
3. ITocriitHi mpenapaTw.

4. TecToBI 3aBIaHHS.

5. HaByaipHO-METOANYHUI TOCIOHHUK.

SAHATTS Ne3.
1. TEMA: MOJIEKYJISIPHI OCHOBHU CITAJIKOBOCTI.
XAPAKTEPUCTHUKA HYKJEIHOBUX KHCJIOT. BIOCUHTE3 BLJIKA.
PET'YJSIIISA EKCIIPECII TEHIB
2. AKTyajbHicTh TeMH. HyKIeTHOBI KUCIOTH 3a0€3MEUyIOTh MPOIECH CHUHTE3Y
Olka, a 1MM, B CBOIO 4Yepry, BH3HAYA€TbCS XapakTep OOMIHY pPEYOBHH,
3aKOHOMIPHOCTI POCTY Ta PO3BUTKY, SBHINA CIAJKOBOCTI Ta MIiHJIHUBOCTI.
[TopyiieHHs y CTPYKTYpi HyKJIETHOBUX KHCIOT MPU3BOIATH 10 MATOJOTIYHUX 3MiH
opraHizMy. biocuHTe3 O1IKa — 11€ yHIBEpCAJIbHUHN JJI1 BC1X KUBHUX OPTaHi3MiB BHU]T
iacTUyHoro oOMiHy. biocuHTe3 Oinka 3a0e3nedyye MpOLECH CaMOOHOBICHHS
opranizmy. Ilopymenns OiocuHTe3y Oilka BiIOyBa€ThCs uepe3 HEIOCTATHE
3a0€3MeUYeHHs] TTO)KUBHUMHU PEUYOBHMHAMH Ta 3a HASBHOCTI HHU3KH MATOJOTIYHUX
CTaHiB.
3. Meta 3ausarra. BuBuutu ctpykrypy JAHK. Bupumtu OynoBy pi3HMX BHIB

PHK. BuBuntu npuHiunu mnepediry OCHOBHHUX MOJIEKYJSIPHO — TE€HETHYHHUX
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OpolEeCiB B KIITHHI: peIulkKaiii, TpaHcKpuniii Ta penapamii. Hapuntucs
KOPHUCTYBATHUCS TaONHIICI0 TEHETUYHOTO KOAy. BUBUMTH 0COOJMBOCTI TIpOIeCy
TpaHCJIALII Ta 11 eTanmu.
4. 3aBaaHHA IS CAMOCTIHHOI Po0OTH MiJg Yac MIATOTOBKH TAa NPOBEJAEHHSA
3aHATTS.
4.1. TeopeTn4Hi NUTAHHS 10 3AHATTS:
1. Xapakrepuctuka HykieiHoBux kucinot: JIHK ta PHK.
2. Perumikaris Ta penapartis JJHK.
3. I'en six omuHMUIIS cTaIKOBOT 1H(pOpMAITii.
4. I'eneTHYHHI KO/, HOr0 BJIACTUBOCTI.
5. biocuHTe3 OinKa Ta Horo eramu.
6. MosexynsipHi OCHOBH peryJisiiii ekcrpecii reHiB.
HykieiHoBi kuca0TH

Po3pizustoTs nBa Buau HykiaeiHoBux kuciot: JJTHK u PHK.

JHK — 1e Oionomimep, KM CKIIaJaeThes 3 JIBOX CIIPAIbHO 3aKPyUEHUX,
aHTUIapajieTbHUX JaHuwporiB. MonoMmep Monekyan JIHK — HykiaeoTrua.
Hyxneorun JIHK cknamaerses 13 3aMumIKiB:

e A30THUCTUX OCHOB — ajieHiHa (A), Tumina (T), muro3una (I11), ryanina (I');

o Jlesokcupu6o3u (CsHipOy);

o dochopuoi kuciaoru (HsPO,);

Mix HYKJI€OTHAAMH OJHOTO JAHIIOTa — KOBAJIEHTHHUH 3B'SI30K (Ie30Kcuprbo3a —
dbocdopHa KUCIOTA).

Mogens JIHK y 1953 p. 3anpononysanu JI.Yorcon ta ®.Kpik. Bonu BcTaHoBMIH,
0 HYKJICOTHIHU JTBOX JIAHITIOTIB 3'€IHYIOTHCS BOJAHEBUMH 3B'si3kaMu. L1 3B's3km
BUHUKAIOTh MK KOMILJIEMEHTapHUMU HyKiIeotuaamu: A ta T — nBa 3B's13ku, ' u 1]
— TPH 3B'A3KH.

E. Yaprapd BcranoBus, mo B wmoiekym JHK kinbkicTe afeHiHy AOpIBHIOE
KUTBKOCTI TUMIHY, @ KIJIBKICTh TYaHIHY — KUIBKOCTI IIUTO3UHY, T00TO A=T u I'=L1.
3B1JICHM BUCHOBOK, 1110 A+I'=T+11,.

CniBeigHomenHs: ['+1] / A+T y pi3HuUX BUIIB BIAPI3HIETHCA Ta HA3UBAETHCS
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Koegiyicnmom cneyughiunocmi. Jlns 6axrepiit Bin nopisHoe 0,45 — 0,28, a mis
pocnuH, TBapuH Ta moaunau — 0,45 — 0,94,
JIHK 3HaxomuthCs B HMUTOIUIa3MI IPOKAPIOT, B SAJpl, MITOXOHIPISAX, IJIACTHAAX
eyKapior.
@Dynxuii /IHK:
e 30epirae cnaakoBy iHpopmarlito;
o [lepenae cmamkoBy iH(pOpMAaIIito.
Baacmueocmi /THK:
e 37aTHICTh J0 CcaMOMOABOEHHS (perurikarii). Perutikarist BinOyBaeTbcst B S —
nepioAi iHTepdasy.
e Pemapartis (naT."BifHOBIEHHSA'") — CAMOJTIKBI1aIlisl MOMTKOHKeHNX AinstHOK JIHK.

PHK - ue Giomomimep, sIKMH CKJIAJA€ThCs 3 OJHOTO JaHIrora. MoHomep
monekynu PHK — nykaeorua. Hykneorun PHK cknanaerbces 13 3anumikis:
¢ A30THCTHUX OCHOB — afieHiHy (A), ypamty (Y), nutosuny (1), ryaniny (I);
e Pubo3u (CsHyoOs);
o dochopuoi kuciaotu (HsPOy);

Po3pizustots Tpu munu PHK, iK1 BiApi3HAIOTHCS OyI0BOIO Ta PYHKIISIMU:

e Mampuuna PHK (m-PHK) uu ingopmauyiiina (i-PHK)— 1epeHOCUTH
iHdopwmarrtito Bix JJHK no micig cunTesy Oinka.
o Tpancnopmna PHK (m-PHK) — cknanaetscs 3 75 — 90 HykI€eoTH 1B, Ma€
(dbopMy THCTKA KOHIOIWHA. BOHA MTPUEIHYE Ta TPAHCIIOPTYE aMiHOKHUCIIOTH JI0
Micist cuHTe3y Oinka. Y kimituni € 61 Bug T — PHK.
o Pubocomanvna PHK (p-PHK) — xpynna monekyna (3000-5000 HykiieoTu1iB),
BXOJUTH J0 CKIanxy pubdocom. IcHye Bcroro Tpu Buau p-PHK.

Penanikayia /[HK.
BinOyBaeTbcs HamiBKOHCEPBATUBHUM HIJISIXOM TIEpea MOJLIOM KIITHHHU. 3a
JIOTIOMOTOI0  (DEPMEHTIB JIAHIIOTM MAaTEPUHCHKOT MOJIEKYJIH PO3KPYUYIOThCS,
PYWHYIOThCS BOJHEBI 3B’SI3KH. J[0 MaTEepUHCHKUX JIAHIIOTIB KOMIUJIEMEHTapHO
MIPUEHYIOTHCS BUJIbHI HYKJICOTHUIU. Y TBOPIOIOTHCA JB1 TovipHi Monekyiu JJTHK.

B nporeci pertikariii 6epyTh y4acTb pizHi PepMeHTH:
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— JAHK-TomoizomMepaszu po3KpyuyrOTh MOJIEKYILY;

— JAHK-nmonimepasa Ta JJHK-npaiimasa kaHai3yt0Th yTBOPEHHS! HOBHX JIAHIIIOT1B;

— JAHK-nira3u — pyitaytors PHK-3aTpaBku.

— Iuakicts pertikaiii JIHK ckinanae 50 HykiieoTuaiB y ceKyHay (y €yKapioTiB)
1 710 2000 HyKJIEOTHIIB Y CeKYHAY (Y MPOKapioTiB).

Etanu pennikarii:

1. Iniyiauia:

@) po3mi3HaBaHHs TOYKH iHImiamii (0co0JMBa MOCIIOBHICTh HYKJICOTH/IIB)

b) po3kpyuyBanus monekymu JTHK.

2. Enoncauia: napouryBanns nanmora JIHK nuisixom npuenHanHsi HyKJI€OTHIIB
no 301" KiHUA naHutora. Takum YnMHOM, Y TBOprotoThCs HOBI janmiorn JIHK 3a
yuactio pepmenty JIHK-momimMepasu B mpucyTHocTi ioHiB MeTaniB Mg® a6o Mn®",
3. Tepminayia: 3aBepllieHHs TPOILIECY peruTiKaIii.

Koxuwmit gouipniii nanutor JJHK ckpydyerbcs 3 MaTepuHCHKUM JIAaHLIOTOM Yy
noABIMHY cmipank. Tak yTBOproroThesa ABI Moisiekynu JIHK igeHTHuHi 10
MaTepuHChbKOi. Bon QopmyroTscst okpemumu (pparmMentamu (peniikonamu) 10
JOBXKHHI XPOMOCOMH.

Penapayia — 1e 37aTHICTh KJIITUH JI0 BUIPABJICHHS MOIIKOKEHb Y
monekym JIHK. 3a wacom mnpoxomkeHHs y KIITUHHOMY UHUKIl PO3PI3HIIOTH
pernapaiito:

— Oopennikamueny — BiqHoBnenHs JJHK no i nonBoeHHs;

— pennikamueny — BigHosnenns JIHK mig gac pemmikarii;

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

3a MexaHIi3MaMH TPOTIKaHHS penaparili BUIUISIOTh Heekcyu3itny (CBITIOBY) Ta
excyu3inny (BUpi3arody) pemnapariii.

Heekcuyusinina penapayia — BunpapieHHs nomkomkeHb JHK, ski BuHUKIM
TUIBKA M Ji€l0  yabTpadioieTOBUX MPOMEHIB. YTBOPIOIOTHCS — AUMEpPHU
HekomIuieMeHnTapaux ocHoB (T — I, Il — I 1 T.1.). Ha cBiTii akTuByeThes: pepmeHT

JAHK-doTomiraza, mo 3’eanyerbes 3 nomkokeHor JJHK. depmeHT po3’eanye
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3B’A3KU B AUMepax Ta BigHOBmOe Monekyiny JJHK.
Excuusiiina penapayin — BunpapieHHs mnomkokenb JIHK, mo BuHHUKIM B
pe3yabTati Aii 10HI3yI04oi paaialli, XiMIYHUX PEYOBUH Ta 1HIMX ¢akTopiB. [Ipu
[i{ pernaparii He TUIBKH po3pi3aloThCs TUMEPH ajie i BUPI3al0ThCs BETUKI TITISTHKU
JIHK. Ilicna mporo BiOyBaeThcs penapaTUBHUN KOMIUJIEMEHTApPHUM CHHTE3 3a
yuacTio JIHK-nmonimepasu.
[lopymienHs: penapariiii NPU3BOAUTH O TSKKUX CIAIKOBUX XBOpOO Yy JIIOJAMHH.
Hanpukiaza: nirMmeHTHa KcepoJiepMa, CHHAPOM MEPEeTYacHOTO CTapiHHSL.

I'en — 1€ OIMHULA CLIAJIKOBOCTI OPTraHi3MiB.
Brniepiie oauHMIIO CIIaJKOBOCTI Ha3BaB «cHaakoBuM Qaxtopom» I'. Menzgenp y
1868 p.
Y 1909 p. I. Morancen BBiB y HAayKy TepMiH «reH» IS MO3HAYEHHS OJMHHUIL
CHagKOBOCTI.
T. Mopran Ta Moro Kojerd BBaXKajiH, IO «T€H» - 1€ AUISTHKA XpPOMOCOMH, sKa
BIJITIOBI/Ia€ 32 MPOSIBJICHHS TIEBHOT O3HAKH.
TiIbKM KOJM BYEHI JOBedH, IO TeHM ckimagaroTees 13 JIHK, 3’saBuioch
BU3HAuUEHHS: «reH — niHiiHa auisaka JIHK, mo koaye Gimok». [loTiM BcTaHOBMIIN,
0 HE BCl T€HW KOAYIOTh OUIKK. Takok Oylo BCTAHOBJICHO, IO T€HU €yKapioT
nepepuByacTi. BoHu MarOTh KOAyI0Ul AUISIHKA — eK30HU T4 HEKOAYIOY1 — IHmpoHu.
€ TeHu, SKi MOXKYTh 3MIHIOBATH CBOE TOJIOKEHHS y XPOMOCOMaX (MpaHcno3oHu).
CrtpykTypa reHiB JyKe CKJIaJHa, TOMY Cy4yacHe BU3HAUEHHS T'€HA HACTYITHE:
I'en — ue nocnigoBHicTh HykJIeoTH 1B B MoJiekym JJHK (y neskux Bipycis - PHK),
0 BHU3HAYa€ CTPyKTypy ojaHoro mnoginentuay, T-PHK, p-PHK. Crpyxryphna
OJIMHUIIS TeHA — Mapa HyKJICOTH/IIB.
I'en — ne mingaka JIHK, mo Bxirouae:
a) npomomop — 9acTuHa Ir'eHa, J0 K0T MPUETHYEThCS (PEPMEHT TPAHCKPHUIIIIIT;
b) dinanka, w0 mpanckpubyemoca (komyroua YacTMHa TreHa). MICTUTh
1H(pOpMAIliO PO MOCIIOBHICTh HYKIeOTUAIB B MoJiekyni PHK;

C) mepminamop — 4acTHA TeHa, 1110 J1a€ CUTHAJ PO 3aBEPIICHHS TPAHCKPHUIIIIII.
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Koxna inTepdazna xpomocoma MicTUTh oHy Mosiekyny JIHK, B skiit y niHifiHOMY
MOPSIZIKY PO3TAIIOBYETHCS OaraTo TeHiB. ['€HOM JIFOAMHM MICTUTH TPHUOJIU3HO 3
MJIPJ. HYKJICOTUIHUX Iap, sIKI MOXKYTh CKiIaaat 1,5 MiH. reHiB. Aje QyHKIIIOHY€
npubau3Ho 25000 reniB. OcTaHHI HYKJIECOTHIM CKJIAJAlOTh HEKOJYyIoui (IHTPOHK)
Ta PO3/1IBHI, Ti , III0 YaCTO MMOBTOPIOIOTHCA MOCIiI0BHOCTI (careniTHa JJHK).
Takum umnoMm, JIHK eykapioT MoXHa pO3AUIMTH HA 3 THUMOM IOCIIJOBHOCTI
HYKJICOTH/IIB:
1) Ti, wo ne nosmoprrwmecs, yHikaavbni (KOAYIOTh CTPYKTYpHI Ouikm). Y
moauHu 56% TakuX MOCITiJOBHOCTEH.
2) Ti, wo cnaérko nosmoprorwmsca (10>-10°). Lle renn 6inkiB pubocom, Ginkis
XpoMaTuHy, renu cunre3y T-PHK.
3) Ti, wo uacmo nosmopwiomsca (10>-107). He HecyTs iH(bOpMaLio mpo 6ok
(caremitHa JJHK).
CtpykTypa TEHIB IpPOKapioT — 1€ Oe3mepepBHI MOCTIJOBHOCTI KOJIYIOUUX
HykjaeoTu iB. JIiHIAHI po3Mipu T€HA BIATOBIIAIOTH PO3MIpaM CTPYKTYPHOTO O1jIKa.
VY eykapioT CTpyKTypa IeHa Mo3aiuHo-TipepuBYacta. Koayrodi MOCHig0BHOCTI
HYKJICOTHIIB (€K30HU) PO3IUISIOTHCS HEKOAYIOUnMH (IHTpoHM). Beepenuni ogHOTO
reHa MOXKYTh MPOXOJAUTH (DYHKI[IOHAJIbHI B3aEMOJIT OKpEMHUX AUISTHOK. Y €yKapioT
poamipu JIHK 3HauHO O11bIIIi 32 po3Mipu O1IKa.
VY renortumni Jr000r0 OpraHi3aMy € CTPYKTYpHI Ta peryjisTopHi reHu. CTpyKTypHIi
reHu OOyMOBIIIOIOTh CHUHTE3 O1IKIB, T€HU-PETyJISTOPY BIUIMBAIOTh Ha aKTHUBHICTH
CTPYKTYPHHUX T€HIB. Y KJIITHHAX OaraToKJIITHHHOTO OPTaHi3My € TOBHHM Halip
TeHIB JaHOrO BHJIY, ajié B PI3HUX TUNAX KITHH (M's30Bi, HEPBOBI Ta 1H.)
(GYHKIIIOHY€E TIJIBKM HEBEJIMKA KUIBKICTh CTPYKTYpPHUX T€HIB, a came Ti, SKi
BU3HAYAIOTh BJACTUBOCTI JIAHOI KJIIITUHH, TKAHUHH, OPTaHI3MY B I[IJIOMY.
Knacudikauis renis:
1) CtpykrypHi: 3) Ti, mo MoBYaTh

a) yHIKaJIbHI 4) T'enn T7-PHK

b) Ti, mo moBToproroThes (Tanmemu)  5) 'erm p-PHK

2) Tpancmno3oHu 6) Perymstophi
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CmpykmypHhi 2enu HecyThb 1H(GOPMALIIIO PO MEBHI OLIKH.

Pecynamopni — perymol0Th Ti KOHTPOJIOIOTH POOOTY CTPYKTYpPHHUX T€HIB Yy
mpoiieci 610cuHTe3y OlJIKa.

Tanoemu yTBOpPIOE OOWH 1 TOM JK€ TIeH, AKUM Oarato pas3iB MOBTOPIOETHCA
(1exuIbKa COTeHb pa3), HE BIAOKPEMIIIOIOYHMCH OJIMH BiJl 0JiHOTO0. Hanpuknan: reHu
p-PHK.

Tpancno3zon — MOOUTbHUM TeHETUUHUIN eneMeHT B MoJiekymi JTHK.

CnankoBa iHoOpMaIlisl 3aMUCYE€TbCS B  MOJICKYJIaX HYKJICTHOBUX KHCJIOT 3a
JIOTIOMOTOI0 2eHemu4Ho20 Kody. lle mociiIoBHICT, HYKJICOTH/IB, sIKA BHU3HAUAE
MOPSJOK PO3TAIIyBaHHS aMIHOKHUCIIOT Y MOJINEHTHIL.

Baacmueocmi cenemuunozo xkooy:

1. Tpunnemnicmos (KOXKHa aMIHOKHCIIOTa B TIOJIMENTHII KOAYETHCA TpPhOMa
nykiaeotugamu y JIHK);

2. Haomipnicme (0HY aMIHOKHCIOTY MOXYTh KOJYyBaTH JEKiJIbKa PI3HUX
TPUILIETIB);

3. Oono3naunicms (KOXKHUN TPUILIET KOJIYE OAHY MEBHY KUCIIOTY);

4. YHuisepcanvnicme (K01 OJTHAKOBHIA JIJIs1 BCIX OPTaHI3MiB);

5. Konineapuicms (TIOCTIIOBHICTh TPHUILJIETIB BHU3HAYAE TOPSIIOK PO3TAIIyBaHHS
aMIHOKHCJIOT);

6. Yuikanonicms (posramyBanss kojaoHiB B JIHK mpuramanne TiIbKH MEBHOMY
OpraHizmy);

7. Jliniiinicmp (TPUTLIETH PO3TANIOBAHI JIHIAHO);

8. Henepepsnicms (M HyKJICOTHIaMH BIZICYTH1 (13UUHI IHTEPBAJIN);

9. Henepekpusnicms (B Monekyii JIHK koxHUN HYKICOTHA BXOAWTH JIUIIE 0
SIKOTOCh OJTHOT'O KOJIOHY);

10. Cmapmosicmp (cvHTE3 OMINENTUY TOUYUHAETHCS 3 TpUuruiety AYTD);

11. Tepminauin (xiHeub CUHTE3y MOJINENTHAY; 1I€ «CTOM-KOAOoHW»: YAA, VA,
YT'A)).

12. Oononanpaenenicmos (3unutyBaHHs iH(opMalii BiIOyBAa€TbCS TIJIBKH Y

HANPSIMKY BiT 5 KIiHISA 10 3 “KiHIIA).



I'eneTnunuii Ko

Iepua JApyra ocHoBa Tpers
OCHOBa Yy 11 A r OCHOBa

Oeninananin | Cepun Tuposun Hucrein vy

Oeninananin | Cepun Tuposun Hucrein I

Y Jletiuun Cepun «Crom» «Crom» A

Jleitnun Cepun «Ctom» Tpuntodan r

Jleinun [ponin Tictuaun Aprinin \Y%

Jlenun [ponin Tictuaun Aprinin I

t Jleitnun [Iponin I'myramin Aprinin A

Jleitnun [ponin 'nyramin Aprinin r

[3oneinmH TpeoHin Acmaparin Cepun v

[3omeinmH TpeoHin Acmapariu Cepun I

A [3omeiima TpeoHin Jlizun Aprinin A

Merionin Tpeonin Jizun Aprunun r

Banun Ananin AcmnapariHoBa K-Ta I'minun v

Banun Ananin AcmnapariHoBa K-Ta I'minun 1|

r Banun AnaHniHn I'mytaminoBa k-Ta Iminun A

Banun AnaHniH I'mytaminoBa k-Ta Iminun r

Biocunres OLIKIB.

[Ipomec GiocuHTE3y OiKa B €yKapiOTIB MOKHA MPEJACTABUTH Y BUTJISAII CXEMU

JAHK — npo-1-PHK — i-PHK — noninentuanuii naHior — 6110K.

Etanu 6iocunTe3y O1IKIB:

Tpanckpunuyia (nat. transcriptio - nepenucyBaHHs). Lle cuHTe3 B sapl KIITHHU

monekynu-nonepeanuii i-PHK (mpo-1-PHK) 3a mporpamoro JTHK.

TpaHckpuniis IpOXOAUTH B TPH €TaIlu:

1.

Inimiamis
Enonranisn
Tepminamnis

Iniyiauyia. 1lin niero depmenty mnoxasiiHa cripans JIHK poskpydyerncs.

®epment PHK-nomimepasza npuennyerbcsi no mpomoropa JHK Tta 13 BiibHUX

HYKJICOTH/I1B IOYMHAETHCS cCUHTE3 mpo-i-PHK
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2. Enownzayia — nipoliec HapOIIyBaHHS MOJIHYKJICOTHAHOTO JIAHLIIOTA.

3. Tepminauia — 3akinuenns cunresdy npo-i-PHK, xonmu depment nocsrae cron
konony (AI'T, ALIT a6o ATLI).

Hinsuka JIHK, mo wicTuth npomMoTOp, NOCHIAOBHICTh HYKJICOTHIIB, IO
TPAHCKPUOYIOTHCS 1 TEPMIHATOP, HA3UBAETHCS MPAHCKPURIMOHOM.

Ilpouecunz — nospianna PHK. V eykapiot, B mporieci no3piBanus npo-i-PHK,
cremiayibHi (EPMEHTU BHUAAISIOTH IHMPOHU — 1HEPTHI IUISIHKU Ta 3IIMBAIOThH
ek30Hu — xonytoul nuisHkd. [Iporecu, moB’si3ani 13 jpo3piBaHHsIM  1-PHK,
HA3UBAIOTHCS npouecunzom. llponec 3MMBaHHSA KOAYIOUMX AUISHOK — €K30TIB 3a
JIOTIOMOTOI0 (DEPMEHTIB JIira3, Ha3MBAEThCS CHJaaiicunzom. YTBOproeThes 1-PHK
a6o M-PHK. I3 simpa Bona Hagxoauth 10 pudbocom EIIC.

Tpancnauia. lle cunte3 mnominentuay 3a mnporpamoro M-PHK. Tpancusuito

PO3IUISAIOTE Ha 3 eTanu: iniyiayisa, e1oHzayis, mepminayis

1. Iniuiauia

1) wm-PHK 3'enHyeTbest 3 Malioro CyOOIUIICI0 PHOOCOMHU.

2) Jo craptoBoro kogony M-PHK (AVT) koMIieMeHTapHO MPHEIHYETHCS CBOIM
antukogonoM (YAIl) t1-PHK(1) 3 amiHokucinoToro (meTioHiH). Peaxkiis
npueaHands aMiHokuciioTu 10 T-PHK HasuBaeTwscs pekozniuiero. Mix KOJOHOM U
AHTUKOJIOHOM (hOPMYIOTHCSI BOJIHEB1 3B'SI3KH. Y TBOPIOETHCS KOMIUIEKC 1HIIIAII:
mana cyooounuysa puoocomu+i-PHK+m-PHK+memionin.

3) Jlo mpOro KOMIUIEKCY TMPUEAHYEThCS BeIUKAa CYOOMMHHUIL pPHOOCOMHU.
YTBOproeThcsl (YHKIIOHANBHO aKTHBHa pubocoma. B pubocomi oaHOYacHO
MOKYTbh 3HAXOJUTHUCS TUTbKHU ABa Kogonu M-PHK.

2. Enonzayia — npoluiec MoJA0BXKEHHS MENTHIHOTO JaHI[Iora.

1) Jlo npyroro KOJOHY KOMILJIEMEHTApPHO MpUEaHyeThbcs HacTymHa T-PHK(2) 3
MEBHOIO aMIHOKHUCJIOTO0. M1 JBOMa aMIHOKHCJIOTaMHU YTBOPIOETHCS HenmMUOHUIL
3B'SA30K.

2) T-PHK(1), sixa mpwuiinuia paniiie, BUXOAUTh 3 pUOOCOMH 1 MOXE MPHUETHYBATH

HOBY aMIHOKHUCJIOTY.
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3)M-PHK i 1-PHK(2) 3 numentuaoM nepeMinryeThcsi B puOOCOMi Ha OJMH KOOH.
Jo tpetboro kopony M-PHK migxoauts T-PHK(3) 3 aminokucnororo 1 T.1.

3. Tepminauia — 3aKiHUCHHS CHHTE3y Ta BHUBUIBHEHHS  IOJINENTUIY.
HapouryBanHs naHIora mpoJoBXKy€eTbCs 10 «CTOM-KOAOHY.
Hocmmpancaayiiina moougikayis.

CuHTe30BaHUI TOJINENTU] MOTparisie B LUToIUazMy, nopoxkuuny EIIC abo
anapar ['ombmki, e 3aBepuryeThesi hopMyBaHHs O1TKOBOT Mojekynu. B mporeci
J03p1BaHHS.B1I0YBAIOTHCS MTPOCTOPOBI Ta XIMIUHI NepeTBOpeHHs (010K HalOyBae
BTOPUHHOI, TPETUHHOI 200 YETBEPTHUHHOI CTPYKTYpPH) 1 CTAHOBUTHCS AKTUBHUM
OLTKOM.

[Iporec cunTe3y Oiyika moTpedye Benukux BUTpar eneprii ATO.

Pesynbrarom ydacti OinKiB B MeTa0Oi3MI € PO3BUTOK O3HaK. TakuM 4YHHOM,
nporiec 610CUHTE3y O171Ka 31HCHIOETHCS] B YOTUPHU €TaIlH:

1. Tpanckpumitis.

2.IlocTTpaHcKpumiiiHi mpouecu (MPOLECHHT, CTLIACHHT).

3. Tpaucnsiis.

4 IloctTpancmsmiiiai  npouecu  (popMyBaHHS ~ BTOPUHHOI, TpPETUHHOI Ta
YETBEPTUHHOI CTPYKTYpH O171Ka).

Pezynayia akmuenocmi 2eHis.

OyHKIIOHATbHA OJUHUIIS OpraHi3allii FeHeTHYHOTO MaTepialy MpoKapioTiB,
sgKa BKJIIOYA€ TE€HM, 110 KOAYIOTh IOCIIIOBHO IMpalioroydi OUIKM Ha3WBAEThHCS
onepon. BiH TIOYMHAETHCS 1 3aKIHYYETHCS PETYIATOPHUMH JAUISHKAMH —
npomotopom  (mouaTok) i TepminatopoMm (kiHenb). Jlo ckiamy omepoHa
MPOKapIOTIB BXOASATh CTPYKTYpPHI T'€HH, AKI KOAYIOTh OLIKH, IO 31HCHIOIOTH
MOCJIJIOBHO €Tanu Ol0CHHTE3y MEBHOI PEUOBMHU. PeryiasTopHUMH eleMEeHTaMu €
HACTYIIHI:

Ilpomomop — ninsHKa 3B'13yBaHHS (PEPMEHTY, 1110 3A1HCHIOE TPAHCKPHUIILIIO.

Onepamop — ninisHKA 3B's13yBaHHS PETYISTOPHOTO O1JIKa;

Tepminamop — ninsHKa B KIHIII ONEPOHA, 1[0 CUTHAJII3YE MPO MPUITMHEHHS
TPAHCKPUTIII].
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Perynsmiss 3a1HCHIOETBCSL CHIEUIANBHUMHU  PETYISTOPHUMH  OlIKaMu, SKi
3aKOJI0BaH1 y TeHax — peryisaTopax. B mpoteci perynsiii OepyTh y4acTh 1 CHOTYKH
HEOITKOBOI Tpupoau — eghekmopu. BoHu 31aTHI B3aEMOIIATH 3 OJIKOM-
PETyJIATOPOM Ta 3MIHIOBAaTH MOro 37aTHICTh 3 €IHYBaTHCh 13 ONEpPaTOpPOM, Ta
MOXYTh, @00 cripusitu oyatrky cuHuredy 1-PHK, abo Hi. SIk1io 61710K-peryastop He
nae (epMEHTy IpUEIHATHCS OO MPOMOTOPY, BIH HA3UBAETHCS Oi10K-penpecop.
SIKo O1IOK-perynsaTop GepMeHTy CIpHsie NPUEAHAHHIO 0 MPOMOTOPY, TO MOro
Ha3UBAaIOTh OL10K-aKmMueamop.

B 3amexxHOCTI Big pe3ynbTaTiB Takoi B3aeMOAIl cepen eghekmopie
PO3PI3HAIOTh [HOYKmMOpuU, SIKI CIPUSIOTH TPAaHCKPUIILII Ta pempecopu, siKi il
MEPEITKOKAIOTh.

Perynsmiss akTUBHOCTI T€HIB y €yKapioT OIbIl ckiagHa. Tak SK mpoiiec
TPAHCKPUMIIT BKJIFOUAE MPOIECUHT Ta PO3MEKOBYETHCS Y MPOCTOPI 13 TPAHCIIALIIEIO
Ta TOCTTPAHCIAIIHHUME TIporiecamMu. | eHH-perynsaTopu MOXKYTh 3HAXOJUTHCH SIK B
OJIHIM XpOMOCOMI 31 CTPYKTYPHUMU T'€HaMH, TaK 1 B pi3HuX. KpiMm TOTO, perynsiis
aKTUBHOCTI T€HIB y €yKapioT MoB’A3aHa 3 yrBopeHHsM komiuiekcy JJHK ta Ounkis-

riCTOHIB.

4.2. Marepianu 1Jis1 CAMOKOHTPOJIIO:

1. ®yukuii JHK:

A.Cunre3 Oinka

B. TpuruietHicTh

C. Cnenudivynictb

D.306epexenHns craakoBoi iHpopmarii

E. CunTes ByrieBoiB

2. BkaxiTh pe40BHHU, AKi BXOAATH /10 CKJIAAY OJHOT0 HYKJIE€OTHY.
A.TlenTo3a, 3ayuok GochopHOi KUCIOTH, a30TUCTA OCHOBA
B. I'exco3a, 3anuiok ¢hochopHOT KUCIOTH, a30THCTA CIIOJIyKa
C. AmiHokucinoTa, ¢pocdaTHa rpyna, TUMIH

D. Tpuo3a, a30TrCTa KHCIOTa, YpaIliI

E. Terpo3sa, dhocdaTtHa rpyna, ajieHiH
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3. SIke TBepakenHs € Bipuum? JIHK — ue:

A. OtHOMaHITIOTOBA, CIIPaIbHO 3aKpyUeHA MOJICKYJIa

B. J/IBosaHIrorosa, antumnapasieibHa, JiHiiHa MOJIEKya

C. JIBonaHiiorosa, napaieiabHa, ClipajibHO 3aKpydeHa MOJIEKyJia

D. /IBonanirorosa, aHTunapaineibHa, CipalbHO 3aKpyYeHa MOJIEKyIa

E. Ognonanirrorosa, jgiHiiHa MOJIEKyJia

4. BigHOBJIeHHSI MOIIKOMXKeHOI sk MoJiekyau JHK 3a nonmomororo
cneuu@ivHoro epMeHTy M0 HEMOMKOA:KeHoMY JaHIory. Lle siBuie mae
Ha3BYy:

Pemapartis

Jymumikartis

Pemmikaris

[aimams

m o O W >

Tepminanis

5. YoMy reHeTuYHUH KO YHiBepcajabHUIA?
A.Mictutsb iHpopMaliro npo OyJaoBy OlIKa
B. Tpumierauit

C. €nuHuit 111 BCIX OpraHi3MiB

D.Koaye aMmiHOKHACTOTH

E. Konineapuuii

6. OnHa aMiHOKHMCJIOTA KOAYEThCH
A.OnHO0 a30THCTO0 OCHOBOIO

B. JIBoma a30TUCTHMH OCHOBaMH

C. TppoMa a30THCTUMH OCHOBaMH

D. OxauM mosimnenTuaom

E. IBoMa nominentuaamMu

7. JBa moainykjaeoruanux jJanuoru JJHK 3'e1HyoThcs Mik c00010:
A.llenTuaHuMu 3B'sI3KaMU

B. BogueBumu 3B's13kaMu

C. EHepreTuyHIMH 3B'S3KaMu
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D.lonHumu 3B's13kamMu

E. KoBasieHTHUMU 3B's3KamMu

8. VY mpoueci Tpanckpunuii y eykapior Bii0yBaeTbcs:

A.Cuntes 1 —PHK

B. Cuntes nominentumy

C. CunTte3s ByTjeBO/IIB

D. Cunres npo-i-PHK

E. Penaparis JIHK

9. Ha3sBith eTanu cuHTe3y 6iIKOBOI MOJIEKYJIN Y €yKapioT:

A. TpaHCKpuIIIis, IPOLECUHT, TPAHCIISIIS, CIIaCUHT, TOCTTPaHCsIIiTHA
MoudiKaIis

B. Tpauckpuritisi, TpaHCIISAIIS, TOCTTPAHCIAIIiHA MOA(IKAIIis, CTUIAlCUHT
C. TpaHckpumIlis, MPOIECHUHT, TPAHCIIAIS, TOCTTPAHCIALIHA MOAU(IKAIIS
D. Tpaucasiuis, TpaHCKPUIILs, TPOLECHUHT, MOCTTPaHCIsIIHA MoIu]iKaLlis
E. Tpanckpuriiisi, TpaHCIISAIIS, CIUTAMCHHAT, TPOLIECUHT, TIOCTTPAHCIIAIIHA
MoudiKaris

10. B sikux opraHoigax KJIiTHHU NENTUIHUH JAHIIOT MEPEeTBOPIOETHCHA HA
Oisiok?

A.KniTuHHHN LIEHTP

B. JIizocomu

C. Bakyomi

D.Ilnactuou

E. Kommmieke ["onpmxi

IIpoToK0J NPAKTHYHOIO 3AHATTS
ata
Pobora Nel. byoosa ¢ppazmenma monexyau /[HK
3amanroiite cxemy OymoBu gparmenta monekynu JIHK (2-3 mapu wykneotumis).
[To3HauTe oAMH HYKJIEOTH]T 1 Ha3BITh HOTO CKJIAJ0BI, a TAKOXK XIMI4HI 3B’S3KH MIXK

HUMMU.
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o0ot1a Ne2. Pennixauin /IHK

3amanoiite cxemy perutikaiii monekynu JIHK. BkaxiTe HanpsAMoK perutikaiii.

Po6ota Ne3. Emanu 6iocunmesy 6inka eykapiomis.

JlaliTe Ha3BY TIpollecaM Ta BKaXIiTh J€¢ BOHH B1IOYBarOThCSI.

1 JHK rpo-i-PHK — ..
2. HpO'i'PHK M-PHK — ...
3. M-PHK cyboauHUII puOOCOM — ...
4. TPHK aminoanma T-PHK — ...
5. pubocoma + mM-PHK + I
aminoanmi T-PHK A=
6. OJI eI THIH crietudiuHi1 O17IKH 3 PIZBHUMHU

(GYHKIIAMH — ...
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PoGorta Ned. Po3e'azyeannsa 3adau

Po3B’stkiTh 3aaa4i:

1) ®parment koayrouoro jganiora JJHK mae Takuii nykneotuanuii ckmam: ['-I'—
[-II-A-T-A-A-II-T-II-T. = Bwusnaute: a) TMOCTIAOBHICTH  PO3MIIICHHS
HYKJICOTU/IIB Y Hekoayrouomy Janiio3i JJHK Ta BMICT (y BiCOTKax) KOXHOTO
HYKJICOTHJIa B JaHOMy (parmMeHTi; B) AOBKUHY 1 Macy (parmMeHTa, SKIIO
MOJIEKYJISIpHA Maca Hykieotuaa — 345 a.o.m., a noexuHa — 0,34 HM.

Piwennsa:

2) Hexonyrouwmii nanitor monekynu JJHK mae taky 6ynosy: AT AI'T LHI'T TT'A
HI'T. Buznaure OynoBY BIJAMOBIAHOT YaCTUHM MOJIEKYJIW O171Ka, CHHTE30BaHOI 3a
y4acTio koayrydoro naniora JJHK.

Piwennsa:

3) Bwusnaure kinbkicte HykaeotuaiB JJHK, mo komxyrore 6inok 3 500 MoHOMEDIB,
Ko 25% HYKJICOTUIIB BXOASTH 10 CKJIaAy 1HTPOHIB.

Piwenna:
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4) binok iHCYiH ckinamaeThes 3 51 aminokucioTw. 1o Baxkde: OLIOK 9M reH, SIKUH
fioro koaye? MonekynspHa mMaca amiHOKucaoTd — 100 a. 0. M.

Piwennsa:

JlaTa i mianuc BUKJIaga4a

Curyariiii 3aj1aui:

1.V mryuHe noxxuBHE CEpeOBUIIE BHECIU MIYEHUH ypalui i 4epe3 AesKUid dac
1oro OyJio BUSIBJICHO TIEPEBAKHO y pruOOCcOoMax 1 mopsia 3 HUMH. JlaiiTe mosiCHEHHS
I[bOMY SIBHILLY.

2. Y mTy4YHEe MOXXKHUBHE CEPEIOBHILE, 1€ BUPOIIYIOTHCS KIITHHU, BHECIH PO3YHH
TUMIHY 3 PaJl0aKTUBHOIO MiTKOI0. Uepe3 nesxuil yac MITKy BHSBWIM Y sAapi. Sk

MOJKHa 1€ MOSICHUTH ?

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHS].
1. TecrtoBI 3aBIaHHs

2. HaBuajipHO-METOMMYHUNA TOCIOHUK.

SAHATTS Ned.

1. TEMA: POSMHOXEHHSI HA KJIITUHHOMY PIBHI. )KUTTEBUI
HUKJI KIITUHU. MITO3

2. AKTyaJIbHICTh TeMHU. PO3MHOKEHHS — OIHE 3 OCHOBHHX BJIACTHBOCTEH KHBOTO.
3 pPO3MHOXEHHSM KIITUH (mpodjidepalii€ro), TOB’s3aHiI pPICT 1 TMOHOBICHHS
0aratb0X CTPYKTyp OaraTOKIITHHHOTO OpraHi3My. PO3MHOXEHHS KIITHH MUISIXOM
MITO3y YTBOPIOE JIBI T€HETHUYHO 1ICHTUYHI KJIITUHU. KepyBaHHS MOIJI0M KIIITHH,
BUBUYEHHS BIUIMBY Ha HBOTO pI3HMX (AKTOPIB (TUIMY TKAHUHH, (Di310J0TTYHOTO

CTaHy OpTraHi3My, 30BHIMIHIX (haKTOpIB) Ma€ BEJIUKE IPaKTUYHE 3HAYCHHS Y
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MeAuIMHI. BUBYEHHS KapioTWUIly JIOAMHM Yy HOPMI Ta NaTOJOTIi 103BOJISE
PO3pOOUTH METOIU A1aTHOCTUKH XPOMOCOMHUX XBOPOO.

3. Mera 3ansarTs. BuBuntu OymOBY XpOMOCOM, METOAY BUBYCHHS KapiOTHITY
JIOWHYA Ta TPUHIMNU Kiacudikamii xpomocoM. O3HAHOMHUTHCS 3 J>KUTTEBUM
IIUKJIOM KIITHH. HaBuuTHCcsa aHamizyBaTh 3MiHM KIITHH Ta iX CTPYKTYp IijJ 4ac
KUTTEBOTO IIUKITY Ta 3HAYCHHS MMOPYIICHHS MIiTO3Yy.

4. 3aBaaHHA AJs1 CAMOCTIHHOI po0OTH MiJ 4Yac MiATOTOBKHM Ta INPOBeICHHS
3QHATTSI.

4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:

1. CtpyxkTypa inTepdasznoro sapa. PiBHI ynakyBaHHS TeHETHUYHOTO MaTepiaiy.

2. Kapiotun monunu. [IpaBuna XxpoMocom.

3. Opranizanisa xntuan y yaci. KimTuHAMN UK.

4. Mito3, ¢ha3u MITO3y, XapaKTepHUCTHKA.

5. biosioriune 3HaYeHHS MITO3Y.

6. IIoHATTS MpPO MITOTHYHY aKTUBHICTh TKaHWH. PakTopu, AKI BIUIMBAIOTH Ha

MITOTUYHY aKTUBHICTb.

B eykapioTHYHMX KIITMHaX BEChb N'€HETUYHUN MaTepian 3HAXOJUThCA Y
anpi. [aTepdasne aapo cknamaeTses 3 AAEpHOT 000TOHKH, KapiOIUIa3MHU, SAEPLISL.
Hoepna o060n0nka CcKIaJa€eTbcsl 3 JBOX MEMOpaH, MDK SIKHMH 3HaXOAUTHCA
nepuHykiieapauii npoctip. [lepunykineapuuii npoctip yepe3 kananu EIIC 3B’s13ye
KapiormazMmy 1 nuroruiazmy. OOOJOHKa siapa MpPOHW3aHA OaraTounMCeTbHUMU
opamHu, sIKi MOXKYTh 3MIHIOBATH CBIM pO3MIp.

Kapionnazma mictuth Boay, XpoMmaTul, Outku-depmentu, p-PHK, 1-PHK, 1-PHK,
sIepHi OLIKH.

HAoepue mictuth Benuky KubkicTh p-PHK, 6inku. TyT yTBOpIOIOTECS CyOOAMHUII
pubdocoM. Saepuss yTBOPIOIOTHCSI HA BTOPUHHUX MEPETHKKAX XPOMOCOM (seplieBl
OpraHi3aTopH).

Dyukuyii aopa:

1. 36epexenns cnankoBoi iHpopMmartii B Monekynax JJHK.
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2. Peanizanis cnagkoBoi iH(opMaiii NUIIXOM CHHTE3Y OLIKIB, IO 3a0€3MeuyroTh
HiATPUMAHHS BCIX JKUTTEBUX MPOLECIB KIITHHHU.
3. Ilepenaua cnaakoBoi iHdopmaiii mwsxom perurikamii JAHK, yrBopenHs
XpOMOCOM Ta iX JUICHHS.
Ilpouecu, saki iodyearomuvca ¢ adpi: perutikaiis, Tpanckpuriis Bcix BuaiB PHK,
IPOLIECUHT, YTBOPEHHS PUOOCOM.
I'enetnynuii Marepian B iHTepda3HOMY SIIP1 3HAXOAUTHCS Y BUTIISIL XPOMAMUHY
(xomriekc JIHK Ta 6inkiB y ciiBBigHomeHH1 1:1). Jlo cknaay XxpoMaTUHY BXOASTh
TICTOHOBI Ta HETICTOHOBI OUTKU. I'icmonosi 6inku (OCHOBHI, X BCHOTO 5 BHJIIB)
BUKOHYIOTh CTPYKTYpHY OGyHKUit0. Hezicmonogi Oinku-gpepMeHTd (Kuci, ix
oinemie 100 BumiB) OepyTh ydacTh y Tporiecax, siki BigOyBaroThcsi Ha JIHK
(perutikarisi, TPAHCKPHIIILIis, peraparis).
[lin gac moauTy KJIITHH 3 XPOMATHHOBUX HHUTOK (OPMYIOTHCS XPOMOCOMH, SIKI
BIIITPalOTh TOJIOBHY pOJb Yy IBOMY TIPOIIECi, TOMY II0 BOHHU 3a0€3MEUyIOTh
nepenady CcrhajakoBoi iHGopmarlii BiJl OJHOTO TMOKOJIHHSA JO JIPYyroro 1 OepyTh
ydyacTb B peryisiii KIITHHHOro Merabonizmy. Jlo ckiagy XpomocoM
eykapiotnunux KmituH Bxonath JIHK, Oimku, neBenuka ximbkicth PHK Ta ioHUM
Mg?* i Ca®".
XPpOMOCOMHU MOKYTbh 3HAXOAUTHUCS Y 2-X CTPYKTYPHO-(PYHKIIOHATBHUX CTAHAX:
1) Jlecnipanizoéannomy (HEKOHICHCOBAHOMY)— B KIIITHHI, sIKa HE JIJUTHCS
XpPOMOCOM HE BUJHO, BUABIISIIOTHCSA JIUIIE TPYJOUKH Ta TPaHyJId XPOMATUHY.
2) Cnipanizoeannomy (KOHICHCOBAHOMY)— Ha 4Yac MOJIIY KIITHHH XPOMATHH
KOHJICHCYETHCS 1 IPU MITO31 XpPOMOCOMH J100p€ TIOMITHI.
Ha pi3HuX AUISHKaxX XpOMOCOMH CHipajiizallis XpoMaTHHY HEOJHAKOBa. 3 IUM
NOB'sI3aHa pi3HA IHTEHCHUBHICTH 3a0apBJICHHS OKPEMUX JUITHOK XpOMOCOMHU. bibi
CIipajli3oBaHl Ta 1HTEHCHBHO 3a0apBiieHI JUISHKUA  (2emepoxpomamuH)
BUKOHYIOTb CmpYKmypHy yukyiro. MeHI cripani3oBaHi Ta cyiabo 3abapBieHi
TUTISIHKY (eyXxpomamun) BUKOHYIOTb iH¢hopmamueny pynxuiro.

XpoMaTuH KJIITUHH MOXKE 3HAXOJUTHUCh Ha JICKITLKOX PIGHAX Op2aHizauii

ado ynaxkyeauus.
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Hykneocomnuii. ToHKa HUTKA HYKJIEOIIPOTEia CKIAIAETHCS 3 HYKIEOCOM.
Hyxkneocoma — 11e yacTuHa, 1m0 MICTUTh TUCKH 3 8 MoJieKyn OinkiB-TicToHiB (Hy,
Hya, Hs, Hy), Ha sxy Hakpyuyetbes ainsaka JIHK, mo cknamaerses 3 140 map
HykineoTuaiB. Mix auckamu 3Haxomuthes JJHK, mo ckmamaerses 3 60-100 map
HYKJICOTHU/IIB.

Hyxkneomepnuii. BinOysaetbcs noaanbine BkopoueHHs: JIHK 3a paxyHox
30mmkeHHs 8-10 HykiieocoM. YTBOpPIOIOThCS Hykiaeomepu. [osxuna JIHK
3MEHIIYEThCS B 6 pasiB.

Xpomomepnuit  (xpomonemnuii,  nemJjenodionuir).  Hykieomepu
30uparoThcs B TPymH, yTBopiooun xpomomepu. Jlosxkuna JIHK 3menmryetscs B
10-30 pa3iB Ta yTBOPIOIOTHCS XPOMOHEMHU.

Memagpaznuii. 1inpHO ynakoBaHa XpOMOHEMA y BUTIISI AUCKIB YTBOPIOE
MmeTadazHy xpoMmatuay. JJoBxuHa XpoMOCOMHU 3MeHIITYyeThes e B 10 pasis.

Y xpomMocomax po3pi3HSIOTH NEPBUHHY nepemsaxycKy (LIIEHTpoOMEpy), ska
IUTATH XpoMocoMy Ha 2 naeua. KiHui 1muiedeil Ha3uBarOThCS menomepamu. Bouu
HE JIO3BOJISIIOTH 3’€JIHATHCS XPOMOCOMI 3 IHIIMMH XpomocoMmamu. Jleski
XpPOMOCOMH MalOTh BTOPUHHI MEPETHKKH, SIK1 B1IOKPEMITIOIOTH AUITHKH XPOMOCOM
(cynymnuxu) Ilenmpomepa Moxxe MaTu pi3HE pO3TAlIyBaHHs, BIJ I[OTO
3aNIeXKUTh (hopMa XpoMOCcOoM. PO3pi3HSIOTE:

o Memayenmpuuni — MaloOTh PiBHI YU Maike PiBHI TUIEUI;

o CyomemayenmpuuHi — MaIOTh TIJICYl PI3HOI TOBKUHU;

® AKpouenmpuuni — MatOTh NATUYKONOAIOHY (HOpMY, 3 TyKE€ KOPOTKUM APYTUM
IJIEYEM.

Jlessiki XpOMOCOMH MarOTh BTOPHHHY MEPETSIKKY, SKa BIJOKPEMIIIOE BIJ TjIeda
CYIYTHUK.

XpOMOCOMHI HA0OpH €yKapioT MiIATal0Th TAKUM MPaBHJIAM:

1. Ilpasuno nocmiitnocmi Kinokocmi Xxpomocom (4UcCiio XpOMOCOM Ta XapaKTepHi
0CcOOJIMBOCTI 1X OyJ0BH — BHI0BA O3HAKA).

2. Ilpasuno napnocmi xpomocom (XpoMOCOMH, K1 BITHOCATHCS JI0 OIHOI ITapH,
Ha3MBaIOTHCS TOMOJIOTIYHUMH: BOHU MalOTh OJTHAKOBHI po3Mip 1 OY10BY).
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3. Ilpasuno inougioyansnocmi xpomocom (KoXHa mapa XapakTepPU3y€eEThCsl CBOTMU
OCOOJIMBOCTSIMHU).

4. Ilpasuno nenepepenocmi xpomocom (XpoMOCOMHU, 3/1aTHI 10 aBTOPEMPOAYKITIi
I1]] 9ac MOAUTY KIITHHH).

B sapax xmiTMH Tia (COMAaTUYHUX KJIITUHAX) MICTUTBCS TTOBHUM,
noABiMHUM Halip xpomocoMm. Takuii HaOlp Ha3UBAETbCS OUNAOIOHUM 1
no3HavaeTscsi 2N. B sdapax craTeBUX KIITHUH 3 KOXXHOI Mapy TOMOJOTIYHHX
XpPOMOCOM TMPUCYTHS JIMIIE€ OJHA. Takui HaOIp HA3UBAETHCS 2aANI0IOHUM 1
MO03HAYa€THCs N.

Junnoinauii HaOlp XpOMOCOM KIITHHHU, SKUM XapaKTepU3yeTbCAd IX UYHCIIOM,
po3mipamu Ta HOPMOIO, Ha3UBAETHCS KAPIOMUNOM.

Idiocpama — 1e cucTeMaTH30BaHUM KapiOTWUIl, KOJIU XPOMOCOMH
PO3TalIOBYIOTHCS Y MOPSAKY 3MEHIIEHHS iX JIOBXKUHHU.

Hopmanbuuii kapiotun roauau — 46 xpomocoM, abo 23 napu. 3 HuX 22 napu
— XpOMOCOMH OJTHAKOBI1 Y YOJIOBIKIB 1 )KIHOK (@ymocomu) v OJHA Tlapa — CTaTeBi
XPOMOCOMH (2emepoxpomocomu,).

Kummeeunt yuxn kaimunu — 1€ TEPIOJ OHTOTEHE3Y BIJI HAPOJKCHHS
KJITUHU (AUIEHHS) 10 3arubesni a0 HaCTyHOTO TOJILTY.

Knimunnuii (mimomuynuit) yukn — 1e Nepiojl )KUTTSA KIITUHUA BiJl OJHOTO
nojuty 10 Apyroro. L{ei mukI cKiIagaeThes 3 TPhOX TOJOBHUX CTAIIN:
e Iurepda3za.
e Mirto3 (kapioKiHe3).
e [luToxines.

InTepdasa — 1e nmepioa Mixk MoiIaMu KIITHHU. BiH BKJIIOYaE TpU eTamnu:

1) IIpecunmemuunuii (G1) — BinOyBaetrbes cunte3 PHK 1 crpykrypHux OiikiB. 3a

iX paxyHOK BIJHOBIIOIOTHCS W JU(DEPEHIIIOIOTHCA OPTraHOIAM KIITHHH TICHA
miTo3y. Kmituna pocte. XpoMocoMu ckiIagaloThesi 3 oAHiel xpomaruau. Habip
T€HETUYHOTO MaTepiaily 2N2C, e N — KIJIbKICTh XpOMOCcoM, ¢ — KiibkicTh JIHK.

2) Cunmemuunuu (S) — BinoyBaetbes penymiikamis JJHK, cuaTtes saepaux OUIKIB

(rictoniB). Tenep KoHA XpOMOCOMA CKJIQJAETHCS 3 IBOX XpoMaTu, 2N4c.
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3) Hocmcunmemuunuu (G,) — vine cuate3 AT®, PHK, GinkiB BepereHa mominy.

Hinatbes MITOXOHApii Ta XJoporutactd. LleHTpioni MNOJIBOIOIOTHCS, MOYHHAE
YTBOPIOBAaTUCH BEPETEHO Mo LTy 2N4C.,

MiTo3 cknanaerses 3 4-x (as:

1) IIpoghaza — XpOMOCOMH CKPYYYIOTbCS, BKOPOUYYHOTHCS, ITOTOBILYIOTHCS.
XpoMaTuy BiAIITOBXYIOTHCS 1 TOEAHAH1 JIUIIE B 00JIACTI LIEHTpOMEpHU. Snepiis Ta
aepHa MeMOpaHa pyHHYIOTbCA. XpOMOCOMU MOTPAIISIOTh Y IIUTOIIa3My. B 1eit
e Yac IEHTPIOIl PO3XOJATHCS J0 IMOJIOCIB KITUHU. HaBKOIO KOXKHOI IIEHTPi0JI1
YTBOPIOETHCS BEPETEHO MOALTY (3ipka). B kmitnHax
BUIIMX POCIMH HeMmae TMeHTpioieil. BepereHo
o1y OyAYy€eThCS BiJl MOJTIOCIB KIITHHU. 2N4C

2) Memadghaza — XpOMOCOMH TPHUKPITUTFOIOTHCS
CBOIMHU LIEHTPOMEPAMHU JI0 HUTOK BEpeTEHa MOALTY.
BoHM BUIIMKOBYIOTHCS Ha €KBAaTOPl B OJHY JIIHIIO,
ix nobpe BuaHO 1 B HuUX X-mojiOHa dopma, 2n4c.

Memadhazny naacmunky BHUKOPUCTOBYIOTH IS

BHBUYEHHS KapioTHUITY.

3) Anagpaza — xoxxHa IEHTPOMEPA PO3MIETUTIOETHCS
Ha JBl, XpOMaTUAU BIIXOASITh OJIHA BiJ OJIHOI.
Hutku BepereHa moauly po3TATYIOTh JOYipHI
XPOMOCOMH JI0 TTPOTHIICKHUX TOJIIOCIB, 4N4cC.

4) Tenogpaza — XpOMOCOMHU TEPEMIIIAOTHECSA 10
TMIOJTFOCIB KJIITUHU, JECTIpaTi3yIOThCA,

MOJIOBXKYIOTECS Ta 1X BXE€ HE BHUAHO. Hwutkum

BEpETEHA PYHUHYIOTBCA. Y  KOXKHOIO IIOJIFOCA
HaBKOJIO XPOMOCOM YTBOPIOETHCS siZiepHa 000JIOHKA, 3'IBIISETHCS siaepIie, 2N2C.
Humokines — 11e oA MUTOIUIA3MU MK JIBOMa JOYIpHIMH KiaiTHHaMu. Habip
TeHeTUYHOTO0 MaTepially B KOXHIM kmithHi — 2n2C. Ilomin uuromnasmu y
KJIITUHAX TBApWH BIOYBAETHCA IUIIXOM BIUHAHHS MeMOpaHu Bij niepudepii 10

IMEHTPY. Y POCIUHHUX KIITHHAX MO IUTOILIAa3MH PO3MOYMHAETHCS 3
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CEepeNMHM MaTePUHCHKOT KIITHHM (BTMHAHHIO 3 OOKIB 3aBaykKa€ KIIITUHHA
crinka). KiitunHa MemOpaHa  yTBOPIOETbCS 3 JIpIOHHMX  MyXHpIIIB
CHJIOTUIA3MAaTUYHOI CITKM, a TOTIM KOXKHa KJIITHHAa OyAye€ CBOIO KIITHHHY
CTIHKY.

SHauennsa Mimo3sy:

1) I'eHeTn4yHa cTadiIbHICTB. B pe3ynbraTi MiTO3y YTBOPIOIOTHCS JIBI JOUipHI
KIITUHH, K1 MICTATH CTUIBKH K XpOMOCOM, CKUIbKH iX Oyno B OaThbKiBCHKIN
KJIITHHI.

2) Pict. Y pe3ynbraTi MiTO3iB KUTBKICTh KJIITUH B OpraHi3Mi 301JIbIIYETHCS.
3)Jlexutb B OCHOBI 0e3CTaTeBOro PO3MHOKEHHsI, pereHepamii Ta
3aMillleHHS KJIITHH.

Amimo3 abo TpsAMHIA O KIITUH BIAOYBAETHCS LUIIXOM MOAUTY sipa
NEPETSsHKKOI0 Oy3 YTBOPEHHS BEpeTeHa MOIiUTy. AMITO3 XapaKTepHUH s
OJIHOKJIITUHHHUX OPraHi3MiB, a TaKOX ISl KIITHH 13 3HUKEHOI MITOTUYHOIO
AKTUBHICTIO (KJIITHHHU, IO CTapil0Th 200 MaTOJIOTIYH]I).

EHnOoMmimo3 — 30UIbIICHHS KIJTBKOCTI XpOMOCOM. BUHMKA€e B pe3ynbTaTi
TOTO, MIO MICHsA TMOAUTY XPOMOCOM, TMOJIN sApa He BinOyBaeTbesa. Tak
YTBOPIOIOTHCS MOJIILIOITHI sijpa. [Ipy eHaoMITO31 KIITHHH MPOJOBKYIOTH CBOIO
JKUTTEAISUILHICTb.

Ilonimenia — 30UTBIIEHHS KUIBKOCTI XPOMOHEM. Y TBOPIOIOTHCA
TraHTChKI XpOMOCOMU (BHUSBJICHI Y CIIMHHHUX 3QJ103aX JIMYMHOK JIBOKPHIIHX ).

VY cknaaHux OaraTOKJIITUHHUX OpraHi3Max pOCIWH 1 TBapUH KIITHHU
OKpPEeMHUX OpraHiB 1 TKaHMH XapakTepU3YyIOTbCS PI3ZHOIO  MIimMOMUYHOI0
akmuenicmio. JIoCIKEHHS KIITUHHOTO MOy 3acobamu pajaioaBTorpadii gano
MOJKJIMBICTh PO3/IUIUTH BC1 TKAHWHU Ha TP KaTETropii KIIITHHHUX KOMILJIEKCIB:
® cmaobinbHi — IPAKTUIHO HE NUIATHCS (HEPBOBI TKAHUHM ),
® w0 pocmymp — 4YaCTUHA KJIITHH 3/I1aTHA JI0 MITO3Y (M'S31);
® U0 OHOGIIOIOMBCA — BC1 KIITUHU JTIIAThCS. KUTbKICTh 3HOB YTBOPEHUX KJIITHH

JOPIBHIOE KUTHKOCTI BIAMEPIUX (EMITeNiN IIKIpH).
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MitoTu4yHa aKTHBHICTh 3aJICKHUTh BiJl BUAY TKAaHWHH Ta i1 (PyHKIII1, BIKY Ta
CTazii pO3BUTKY OpraHi3my.

[TopyiieHHsT MITO3y NPHU3BOJASITH JO YTBOPEHHS KIITUH 3 PI3HUMH
kapiotunamu. [lopymenns OynoBHU BepeTeHa MOJITY NMPU3BOAUTH 0 HEKPATHOTO
30UTbIIEHHS a00 3MEHILIEHHS 4YHuciIa XPOMOCOM Yy COMAaTHYHMX KimiThHax. Lle

BUKJIMKAE P13HI 3aXBOPIOBAHHS.

4.2. Marepiajan 1J5 CAMOKOHTPOJIIO:

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

A. ®akyabTaTUBHUN reTEPOXPOMATUH

B. KoHCTUTYTHBHMII reTepOXpOMATHH

C. Eyxpomarun

D.V-xpomatun

E. X-xpomarun

2. Ha skii cragii KJIITHHHOTO LMKJY TOMOJIOTIYHI XpPOMOCOMH J0CATalTh
NMOJIOCIB KJITHHH, AEKOHACHCYIOThCSl, HABKOJO0 HHUX (POPMYEThCH sf/IEPHA
000JI0HKA, BITHOBJIKETHCA Anepue?

A.Tlpodaza

B. Meradaza

C. Tenodaza

D.IIpomeradasa

E. Anadaza

3. JiIAHKH XpOMOCOM, 10 SIKMX NPHUEAHYHOTbHCS HUTKH BepeTeHAa MOiTy,
HA3UBAKOTh:

A.Ilneue

B. Tesnomepa

C. Kineroxop

D.BropunHa nepeTsixka

E. CynyTtHux
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4. $Slka KUIBKICTH XpPOMOCOM Yy KapioTHII KiHKH?
A.23
B.46
C.24
D.48
E. 92
5. ¥V KyJbTypi KJIITHH 3J10KICHOI IIyXJIMHHM CHOCTEPiraju noaij KJIiTHH, IPH
SAKOMY SIAPO MOMITHJIOCH LLISAXOM YTBOPEHHSl IEePeTsZKKU 0e3 yTBOpPEHHS
axXpoOMaTHHOBOIO anapary. Takuii noai’ HA3UBAETHCA:
A.Tlonitenis
B. Meiio3
C. Miro3
D.EgnomiTos
E. Amito3
6. VY sikmii nepioag MiTOTHYHOrO HUKIY BigdyBaeTbes noaBoenust JJTHK?
A.latepdaza
B. Tenodasa
C.IIpodaza
D.Mertadaza
E. Anadaza
7. 1o fIKOro TUNY KJITHMH 3a 3JATHICTIO 0 NOJALIY BiIHOCATHCH KJIITMHH
nevyiHkmu?
A.CrabinbHi
B.T'enepaTuBHi
C. o poctyTh
D.IIlo oHOBIIOIOTHCS
E. Comatuuni

8. SIkmii HaOip reHeTHYHOr0 MaTepiia Ha cTajii anadas3u miTo3y?

A.2n2c
B.n2c
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C.2n4c
D.4n4c
E.nc
9. SIk Ha3uBaeTbesl aza MITOTUYHOIO LHHKJY, Ha SIKii BUBYAIOTh KApPiOTHI
JIOANHU?
A.Tatepdaza
B. Anadaza
C. luToxkines
D.Tenodaza
E. Metadaza
10. Ha skii cTagii MITOTHYHOT0 HUKJIY XPOMOCOMH PO3XOASTHCHA 10 MOJIOCIB
KJIITHHHA?
A.Anadaza
B. Tenodaza
C.Iareppdaza
D.Mertadaza
E. Ilpodaza

IIpoTOKO0J NPAKTUYHOIO 3AHATTH

Jlara

Po6ora Nel. Tunu xpomocom awounu.
Busuite 3a mikpodororpadiero mMetadazHoi MIACTHHKU 3 KYJIbTYypH JIMQOLHUTIB
TUMK XPOMOCOM JIFOJMHU. 3HAWAITh BCl THIIH, 3aMaJIOWTE IO OJIHIM Xpomocowmi,
MeTa-, cyOMeTa- Ta aKpOLEHTpU4yHy 13 cymyTHukoM. Ha oaniii xpomocomi

MO3HAYTE HEHTPOMEDY, IJIeUl, BTOPUHHY MEPETSHKKY, CYITyTHHK.
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PoboTa Ne2. Mimomuunuii yukn KnimuHu.
BuBdiTe 3a Tabmuieio cxeMy MITOTHYHOTO MUKITY IUIUIOINHOT KIITUHHA (2n) i

3aMaJIlolTe, BKa3aBIllk Ha3BYy Mepiojy, KiIbKicTh xpomocoMm 1 JIHK.

PoGorta Ne3. Mimo3 y knimunax Kopinya yuoyi.
PosrnsHbTe mig BeMMKAM 30UTBIICHHSM MIKPOCKOIA Mpenapar KOPIiHI MU0y
3HalIITh Ta 3amMaitonTe craaii inTepdasu, npo-, MeTa-, aHa-, Teaodasu. 3BEpHITh

yBary Ha XpoOMOCOMH Ha cTajii metadasu

Jlara i mianuc BUKJIaga4a

Curvargiii 3ajayi:

1. ITix yac mopyImieHHs MITO3Y Y KJIITHHI (KyJIbTypa TKAaHUHU JIFOJUHU) XPOMATUIH
OJIHIET 13 XpOMOCOM HE PO3IMILIMCA y JOYIPHI siipa, a IONajd B OJHE SPO.

CKUIBKH XpOMOCOM Oyie B s/ipax JOYIPHIX KIITHH?
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2.V aapi COMaTUYHOI KIITUHU ToauHU 46 xpoMocoM. CKIJIbKHA XpoMOcoM Oyjie B
KJIITUHI Ha CTaJlli 3aBepuIeHHs Tenodazu Mito3y? Uu 3minuthes maca JJHK 1 o6csr
reHeTUYHO1 1H(popMarrii?

3.VY sapi xkmituHM wKipu moauHd 46 xpomocom. CKiIbKHM XpomocoMm Oyne B

KJIITHHI Ha cTajli anadgazu MiTo3y?

5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHHS.
1. Mikpockoru.

2. ITocriitHi ipenaparwu.

3. TecToBi 3aBHAAHHS

4. HaBuajibHO-METOIUYHUN ITOCIOHUK

SAHSATTS Nes.
1. TEMA: POBMHOKEHHS HA OPTAHI3BMOBOMY PIBHI
2. AkrtyauabHictTb TemH. Po3MmHOXeHHs 3a0e3neduye  MOp(OreHEeTHUHY
Oe3MepepBHICTh y PSTYy TTOKOJIHB. 3aBIIKH PO3MHOKECHHIO BiIOYBAETHCS PO3BUTOK
Ta HACTYIMHICTh >KUTTS Ha BCiX PIBHSAX HOro opradizaiii. B ocHOBI cTaTeBoro
PO3MHOKEHHSI, SIKE MOB’SI3aHE 3 YTBOPEHHS 1 PO3BUTKOM CTATEBUX KJIITHH, JEXKUTh
MEWO3.
3. Meta 3ansarra. [loscHutu mexaHizmu nepediry menosy I ta meiosy II, ix
O1loJIOTIYHE 3HAYCHHHL.
4. 3aBaaHHA AJs1 CAMOCTINHOI po0OTH MiJ Yac MiIATOTOBKHM Ta INPOBeICHHS
3aHATTS.
4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:
1. PO3MHOXEHHS — OCHOBHA BJIACTUBICTH KUBOTO. DOPMHU PO3ZMHOKEHHS.
2. Mei103: IUTOJIOTIYHI Ta TeHETUYH1 3aKOHOMIPHOCTI.

3. 3HayeHHS MEHO3Yy.

Po3MHO:KeHHS — 11€ 3/JaTHICTh OPTraHi3MiB BIATBOPIOBATH COO1 MOIIOHUX.

Dopmu poO3MHOHCCHHS.

|. Be3craTeBe.
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e VY OJHOKJIITHHHMX:
1. Ilodin — B OCHOBI JIEXKUTh MITO3, YTBOPIOETHCS [IBI KIITUHHU (CapKOJIOBI,
JOKTYTUKOBI, 1H(Y30Dii).

2. Ilu3020Hisn a60 MHOMCUHHUI NOJiN (MATSIPITHUN TIJIA3MOIIH).

3. bpynvkysanna (6axTepii, IpixKmKi).

4. Cnopoymeopenns (BOJOPOCTi, TPUOM).

e VYV 0aratokJiTHHHHUX:

1. Bezemamueno — po3MHOKEHHS TPYTIOIO KITITHH.

a. bpynvkyeanns (rigpa);

b. @pazmenmauin (xinmb4acti YepBH);

C. IToniemobpionia — pPO3BUTOK 3 OMAHIE] 3UTOTU JEKUIBKOX oOpraHi3miB (1311,
OpOHEHOCII, MOHO3UTOTHI OJIU3HIOKHU Y JIFOJUHU);

d. Becemamuenumu opzanamu (KOpiHb, JUCT).

2. Cnopamu — pO3MHOXKEHHS CIEI1aJII30BaHOI0 KJIITUHOK (MOXH, TTAIIOPOTI).

Il. Crarese.

e VY OIHOKJIITHHHHX:

1. Kon'wzauia — HOBHX OCOOMH HE YTBOPIOETHCS, a JIUIIE BiAOYBAaEThCS OOMIH
TeHETUYHOIO 1H(popMaItiero (iHy30pis).

2. Konynauia — 71BI OCOOMHHM TIEPETBOPIOIOTHCS HA TaMETH, 3'€IHYIOTHCA 1
YTBOPIOIOTH 3UTOTY (MaISApIAHUM MI1a3MO/1H). 3yCTpIlua€eThCsl TPU BUIAM KOIYJISIIII:
— [302amin — 3]IMBAIOTHCS PyXOMi, OJJMHAKOBI 32 pO3MIPOM T'aMeTH;

— ani302amia — 3MUBAIOTHCS PYXOMI, ajie Pi3Hi 32 PO3MIpPOM raMeTH;

— 0o0z2amia — 37VBAIOTHCS TaMETH: BEJIMKAa HepyxoMa (SHUIIEKIITHHA) 1 JApiOHa
pyxoma (crepmaTo30in).

e V 0araTokJIiTHHHUX — Konyaauia. Po3BUTOK rameT BiJOYBA€THCS y CTaTEBUX

3anmo3ax. CriepMaTo30i11 YTBOPIOIOTHCS B CIM'SSHUKAX, a SANCKITITHHH B SIEYHUKAX.

I1l. Ilaprenorene3 — ocodnauBa popma po3mMHoxkeHHs. Ile po3BUTOK OpraHi3MmiB

13 He3arugHeHol siiuexkmiTuad. byBae mpuponnum ta mrydHum. [Ipupogauil —
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oOmiratHuit (000B'SI3KOBUI) Ta (haKyIbTATUBHUIA.

Meiio3 — 1e cmoci6 moauTy CTaTeBUX KIITUH €YyKapioT, B pPe3yJbTaTi SKOTO
XPOMOCOMHHMM Hablp 3MEHIIYEThCA B JBa pasu. Meiio3 BiIOyBaeTbCs MpH
YTBOPEHHI CHEpMaTO30iliB Ta SHUEKIITHH Yy TBapUH 1 MPH YTBOPEHHI CHOp Y
O1IBIIIOCTI POCIIHH.

Melio3 cKJ1a1a€ThCs 3 IBOX MOCIIIOBHUX ITO1JIIB:

e Peoykuiitnozo;

o Ekeauiiinozo.

Inmepgpaza — 1. BinOysaerbcs penymiikamis JHK. Koxkna xpomocoma

CKJIAIa€ThCS 3 ABOX XpoMaTua. 2n4c.
Peoykuiiinuit noodin cxknanaerses 3 4-x ¢as:

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

— Jlenmonema — ctajiisi TOBTUX, TOHKUX, CIA00CTIPaIi30BAaHINX XPOMOCOM.

— 3uzonema — cTajis MOMAPHOTO CIOJIYYSHHS TOMOJIOTIYHIX XPOMOCOM (KOH'FOTaIis).
— Ilaxinema — ctajis TOBCTUX HUTOK. [ OMOJIOT14HI XpOMOCOMH 3'€IHYIOTHCS B
OiBasieHTH. M1’k TOMOJIOTITYHUMH XpPOMOCOMaMH Bi10yBa€ThCsl KPOCUHTOBEp (0OMiH
aJeJIbHUMU F'€HaAMM ).

—  Junnonema — TOMOJOTUYHI XPOMOCOMU MTOYUHAIOTH BIIITOBXYBATHUCH.

— /iakines — BIJIITOBXYBaHHS TOMOJIOTIYHUX XPOMOCOM IIPOJOBXKYETHCS, € BOHU
1ie 3'€1HaHl CBOIMHU KIHISIMH.

Hampukiami npoghazu-1 xpomocoMu MaKCHUMaJbHO —CHIpaii30BaHi, IEHTPIO1
MITPYIOTh J0 TOJIIOCIB. HaBKOIO KOXKHOI IIEHTP10JI1 YTBOPIOETHCS BEPETEHO TTOILTY.
Anepust 1 sgepHa MeMmOpaHa PO3YMHSAIOTHCA. XPOMOCOMH  TOMAJAl0Th B
HUTOIUIa3My, 2N4cC.

2) Memacpaza — 1. BiBajeHTH XpOMOCOM BHIIHUKOBYIOTHCS 3 000X OOKIB Bij

exkBaTopa. HuTku BepeTeHa MOMUTy MPUKPITUTIOIOTHECS 0 HEHTPOMEP XPOMOCOM
TUIBKH 3 OJTHOTO OOKY, 2N4cC.

3) Anaghaza — 1. Hutku BepeTeHa MOIUTY CKOPOYYIOTHCS M ILTI XPOMOCOMH

PO3XOATHCS JI0 TOTIOCIB KIITHHH, 2N4C.
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4) Tenoghpaza — 1. XpoMocoMH TEPEMINIYIOThCS JO0 TONIOCIB  KIITHHH,

JeCipai3ylOThCsl, MOTOHIIYIOTBCS Ta 1X BXE HE BHIHO. HHUTKM BepeTeHa
PYUHYIOTBCS. Y KOXKHOTO TIOJIFOCA HABKOJO XPOMOCOM YTBOPIOETHCS SiA€pHA
000JI0HKa, TOSABISAEThCS saepue. Lluromnasma qUIMThCs, YTBOPIOETHCS AB1 KIITHHU.
Ha0ip reneTnyHoro Marepiainy B KOKHOMY siipi — N2C.

Taxum uunom, y pezyiomami peodyKuiiino20 nooiy ymeoproecmocsa 08l Kiiimunu, 6
AKUX HaOIp xpomocom — 2annoionuit, a xirvkicme /JHK we noosoecna (kosxcna

XPOMOCOMA CKAAOAEMBCA 3 060X XPOMAMUD).

Inmepgaza — 2. Kopotka. B Hiii BincyTHiit S-niepiog.

Exeauitinuii nooin cknanaethcs 3 4-x das:

1) Ilpogpaza — 2. XpoMOCOMH CHIpali3ylOThCs, BKOPOUYYIOTHCS, MOTOBIIYOTHCS.

[lenTpion pO3XOASATHCS MO TOMIOCIB KITHHU. HaBKOJIO KOXHOI IIEHTPIOii
YTBOPIOIOTBCS BEPETEHO MOAUTy. Slaepus Ta sigepHa MeMmOpaHa pyHHYETHCS.
XpOoMOCOMH TIOTIAIAl0Th B ITUTOIIa3My, N2C.

2) Metada3za — 2. XpoMOCOMH BHIIIMKOBYIOTHCS Ha ekBatopi. HUTKM BepereHa

MOA1TY MPUKPITUTIOIOTHCS JI0 X LIEHTPOMEDP 3 000X CTOPIH.

3) Anaghaza — 2. Koxxna neHTpoMepa MOIUIETbCS HA JIBi. XPOMATHIU BiTXOIAThH

OlHAa Bix OnMHOI. HUTKM BepeTeHa MOAUTY BIATATYIOTH MOYIPHI XPOMOCOMH [0
MPOTHJICKHUX TMOJIIOCIB, 2N2C.

4) Tenogpaza — 2. XpoMOCOMH TEPEMINIYIOTbCS 1O TMOJIOCIB  KIITHHH,

JeCTipai3yloThCsl, TOMOBXKYIOThCSI Ta iX BXE€ HE BHIHO. HHTKM BepereHa
PYHHYIOTBCS. Y KOXHOTO TIOJIOCAa HABKOJIO XPOMOCOM YTBOPIOETHCS siACpHA
000710HKa, 3'ABIAEThCA sAnepiie. BinOyBaeThest muTokiHe3. B pesynbTaTi meno3y 3
OJIHI€l KIITHMHU 3 JUIUIOITHUM Ha0OpOM XpOMOCOM YTBOPIOETHCS 4 KIITUHU 3

rarmioiIHUM HabOpOM XpoMOcoM, NC.

3Hauennsa meuoszy:

1) B pe3ynbrari Meiio3y cTaTeBi KIITHHU MAalOTh TaruioinHUN HaOip XPOMOCOM.
e 3abe3neuye NOCTIHHY KUIBKICTH XPOMOCOM B 3UTOTI JIJIsl KOYKHOT'O BUY.

2) Meiio3 3a6e3mneuye KOMOIHATHBHY MiHJIUBICTh OPTaHi3MiB 32 paXyHOK:
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® KPOCHHTOBEpY.
® HE3aJEeKHOTO KOMOIHYBaHHS! HETOMOJIOTIYHUX XPOMOCOM.
3)B pesymprari Meiio3y BCi KIITHHH  BIIPI3HSAIOTBCS — KOMOIHAIIIEIO

TOMOJIOTTYHUX XPOMOCOM 1 CKJIaJIOM T'€HIB B HUX.

4.2. Marepiajan 1J5 CAMOKOHTPOJIIO:

1. B sakiii ¢a3i Meiio3y Bif0yBa€eThCsi KOH’ IOranis roMoJOTiYHUX XPOMOCOM?
A.Jlentonema npodaszu-1

B. IIpodaza-2

C. 3uronema npodasu-1

D.Mertadaza-1

E. Jliakine3 npodazu-1

4. Ha3BiTh (pa3y Meiio3y, B fKiil KiJIbKiCTh I'€HETHYHOI0 MaTepiaay 2n4c ta
0iBaJIEHTH XPOMOCOM BHIIMKOBYIOTHCS 110 00MIBI CTOPOHM BiJl €KBaTOpPY:

A. Anagaza-1

B. Meradaza-1

C. Tenodaza-2

D.IIpodaza-2

E. Anadaza 2

2. B aapi coMaTH4yHOI KJIITMHH MyIIKH Apo30o¢inu — 8 xpomocom. Ckijibku
XpoMocoMm Oy/e y KJIiTUHI Ha cTaaii anada3zu-27

A.8

B.16

C.4

D.32

E. 64

3. Slka kinbKicTh reHETHYHOT0 MaTepiady y Teaodasi -1 meiio3y?

A.nc

B.2n4c

C.n2c
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D.4n4c

E. 2n2c

4, 'Y moauau B aHadaszi -1 Meiio3y Ha KOKHOMY MOJIOCI KIITHHHU
3HAXOAUTHCS:

A.46 xpomocom, 92 monekyau JJTHK

B. 92 xpomocomu, 92 monekynu JJHK

C. 23 xpomocomu, 46 monexyn JJHK

D.92 xpomocomu, 46 mosekyn JJHK

E. 46 xpomocom, 46 monekyn JJHK

5. Ha3BiTb c1oco0M cTATEBOIr0 PO3MHOKEHHS

A.KoH'rorars ta mm30roHis

B. [TapTenorenes ta pparmenraris

C. BpyHbKyBaHHS Ta CTPOOUIAILIis

D.Kon'toraiist Ta KOMyJsiis

E. [ToniemOpioHist Ta KOs

6. Ha sakiii cragii Meiio3y mo4ipHi XpoMOCOMH PO3XOASIThCSI /10 MOJIKOCIB
KJIITHHA?

A.Anadaza-1

B. Metadaza-1

C. Tenodaza-2

D.IIpodaza-2

E. Anadaza 2

7. KpocuHrosep Bif0yBa€eThcs y:

A.Tlpoda3zi-1

B. [Ipodasi-2

C. Meradaszi-1

D. Tenodazi-2

E. InTepdaszi-1

8. Peaykuisi XpoM0OCOMHOIr0 MaTepijiia Bi0yBaeThcsi Ha CTail:

A.Mertadazu-1
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B. Meradazu-2
C. Tenodazu-2
D. Anadazu-1
E. [Ipodazu-1
9. CkinbKH KJITMH YTBOPIOETHCA 3 OJHOI MATEPUHCbKOI KJITHHH B
pe3yJbTaTi Mmeiio3y?
Al
B.2
C.3
D.4
E.8
IIpoTOKOJ NPAKTUYHOIO 3AHATTSH

JlaTta

PoGorta Nel. Ilopienanvna xapakmepucmuxa mimo3y ma meiuosy.

3a110BHITH TAOJIHUIIIO:

Meiio3

O3Haka Miro3 . ) . .
Iepmuii moais | JApyruii moaix

Ocoonueocmi
npogaszu

Ocoobnueocmi
Mmemadghazu

Ocoonueocmi
anaghazu

Ocooueocmi
menoghazu
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na akux Knimun
enacmueui

Kinokicmes knimumn,
Ui0 ymeopremovcs 3
OOHI€ET
MamepuHcoKoi
KIimuHu

PoboTa Ne2. Buou po3muorcenns.

3a10BHITH TAOIUIIIO;

Buau po3MHOKeHHS

¥ Kkoro Bi0yBaeThCs

Bbe3crareBe:

oy O,Z[HOKJ'IiTI/IHHI/IX

MiTto3 Ha 2 ocoOuHU

MHOXUHHUN 01T
(IM30rOHI)

bpyHbKkyBaHHs

CnopoyTBOpeHHS

e y 0araToOKJIITHHHUX

bpyHbKyBaHHS

CnopoyTBOpEHHS

[ToniemOpioHis

Bereratusae

CrarteBe:

® y OJHOKTITHHHUX

Kox’rorars

Konynsiis

a.

0.

B.

e y 0araToOKJIITHHHUX

bes 3amminHenHs

13 3arutiTHEHHAM

JlaTa i minnuc BUKJIagava

55




Curyariiigi 3aj1aui;

1. Io sikoi GpopMH PO3MHOKEHHS BIAHOCUTHCS MOJIIEMOpPIOHIs, UM 3yCTPIU4a€eThCs
BOHA Yy JIIOAUHU?

2. JIBO€ 4OJOBIKIB (MOHO3UTOTHI OJIM3HIOKH) OJPYKHIIUCS 3 IBOMA >KIHKaMH (TEX
MOHO3UTOTHI OJIM3HIOKHK). B KOXHIM ciM’1 HApOIUIIOCh MO XJOMYUKY. Yu OyayTh
BOHH CXO0K1 MK CO0010, IK MOHO3UT'OTHI OJIU3HIOKH?

3. YoMy KOH 1OTaIlito Ha3uBalOTh CTATEBUM MPOIIECOM, & HE POSMHOXKEHHSIM?

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHsI.
1. TectoBi 3aBIaHHs

2. HaByaiipbHO-METOANYHUI TOCIOHUK.

SAHATTS Neé.

1. TEMA: BIOJIOTTYHI OCOBJMBOCTI PENPOAYKIIII JIIOJUHMU.
IF'AMETOI'EHE3

2. AKryaabHicTh TemHu. JlronuHi sk O10JOTiYHOMY BUIY IMpPUTAMAHHE CTaTEBE
po3mHOKeHHs. [IpoTe, Ha BIAMIHY BiJ TBapwH, Ied MpPOLEC Ma€ HE TUIbKH
OloJIOTIUHUN XapakTep, a i HaOyBa€ COMIATILHOTO 3HAYCHHSI. 3HAHHS O10JIOTTYHHIX
0COOJIMBOCTEM peNpOyKIIii JIOMHU Ta BIUTUBY HA HEl COIIAIbBHUX (PaKTOPIB AYyXKE
BaYKJIMBE JIJIsI KOYKHOT JIFOTUHH.

3. Mera 3anarTsa. HaBunTtucs TpakTyBaTH OCOOJMBOCTI PEMPOIYKIl JIOJUHU Y
3B’SI3KY 3 11 010COIIAJIbHOIO CYTTIO; BUBUUTH MEXaHI3M T'aMETOTEHE3y, 3’sCyBaTu
XapaKTEpHIi BIAMIHHI PUCH OBO- Ta CIIEPMATOTCHE3Y Ta OCOOIUBOCTI 3aILTiTHEHHS.
4. 3aBpaHHA AJsl CAMOCTIMHOI po0OTH mig Yac MIATOTOBKH Ta NMPOBEICHHS
3aHATTS.

4.1 TeopeTu4Hi NUTAHHA 10 3AHATTH:

1. Craresi knitunu. bynosa, ¢pyHKIii.

2. T'ameTroreHes: criepMaToreHes, OBOTEHE3.

3. 3ammigHeHHs. OcoOIMBOCTI peNpPOAYKIIIT JIFOIUHU.
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Cmamegi Knimunu (2amemu) BUKOHYIOTH (QYHKINIIO TIepeaadi CIaJKOBOTO
MaTepiaiy BiJl OaTbKiB A0 HAIIA/KIB.

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

(3a0e3meuyroTh 3ycTpid TrameT), MIKPOCKOMUYHUX po3MmipiB. CrepmaTo3oinu
CCaBIIIB CKJIAJAOThCS 3 20/106KU, wiuiku i xeocma. Ha nepeanbomy KiHIi
207106KU 3HAXOOUTHCA akpocoma (Bupo3MiHeHUW amapaT [onbmki). Axkpocoma
BUIUISIE (DEPMEHTH, SIKI PO3UMHSAIOTH OOOJIOHKM SHIEKTITHHH. OCHOBHY Macy
TOJIOBKU 3aiimMae sapo. lluromnasmu Mano, BOHA 3HAXOAMUTHCS Yy PIOAUHHO-
KPUCTAJIIYHOMY CTaHl. B wuiiyi 3Haxoq4ThCS LIGHTPIOJIS Ta CHipajibHa HUTKA, SKa
yTBOpEHA MITOXOHAPIAMH. X6icm BUKOHY€E aKTHUBHI PYXH.

HAuyexnimunu — xiHo4i ctareBl KiaiTuHU. Hepyxomi, Benukux posmipiB. B Hux

MICTSITBCSl TIO’)KMBHI PEUYOBHMHU (PKOBTOK) IJIsl PO3BHUTKY 3apojka. SNnexmiTuHu
MICTSTh BCl THIOBI OpPraHOiAM KIITHHU. SAWLEKIITUHA BKPUTI OOOJIOHKAMHU, SIKI
BUKOHYIOTH 3aXHCHY 1 Tpo(diuHy ¢yHKIIO. Y TIUIallEHTapHUX CCaBIIB BOHU
3a0€3Me4yloTh 3B'S30K MK 3apOJKOM Ta CTIHKOKO MaTKd MAaTE€PUHCHKOTO
OpraHizmy.

[Ipouec popMyBaHHS CTaTeBUX KIITHH (FaMET) HA3UBAETHCS 2AMEM 02EHE3.

Cnepmamozenes.

CiIM'IHUK cKiIagaeTecsa 3 0Oe3miul KaHaibliB. KOXXHHHI KaHaJelb CKJIaIacThCcd 3
JEKITbKOX IapiB KITHH. KoXHMI IIap — 1€ TOCTIAOBHICTH CTaliil pO3BUTKY
CIIEpMAaTO30i/iB.

1. 3onHa po3MHO:KeHHsl. 30BHINIHIN MIap KIITUH — L€ CHEPMAmO2oHii (MarOTh

BEJIMKE SAPO Ta HEBEIUKY KUIBKICTh HUTOIUIA3MU). LI KIITUHM OUIATHCS IUIIXOM
MITO3Y, 3aBJSKH YOMY CIM'STHUK 30UIBIIYETHCS Y po3Mipax, 2N2C.

2. 3ona pocty. Konu HacTae crateBa 3piIiCTh, YaCTHHA CIIEPMATO30i/I1B MTPOJOBKYE
TUIATHCA TUIAXOM MiTo3y. Jlpyra yacTWHa KIITHH TMEPEXOAWTh B 30HY POCTY.
301IbIIYIOTECS. PO3MIPH KIITUHU 32 PAaXyHOK 30UIbIIEHHS KUTBKOCTI IUTOIIA3MHU.

BoHM Ha3MBAIOTHCS HEPEUHHUMU cnepmamoyumamu, 2n4c.

3. 3ona no3piBanns BinOyBaeTbcs 1Ba MOAUTY MEHO3y. 3 KOKHOTO MEPBUHHOTO
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CIIEPMATOLIUTY YTBOPIOETHCS /1Ba gmopunHux cnepmamouumu (Meiio3-1) n2c, a

TIOTIM YOTHPH chepmamudu (Meiio3-2) nc.

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

VY auKuX TBapuH CIIEpMaTOreHe3 BiOYBAa€ThCS TIABKM y BU3HAYEHHH Yac poKy. Y

CBIMCBKHMX TBapHH Ta JIFOJWHU CIIEpMaTOreHe3 BiI0YBAa€ThCS MOCTIHHO.

Qsozenes.

1. 3ona po3mMHOKkeHHA. (8020Hii (MalOTh BEJIMKE SAPO 1 BEIUKY KUIBKICTb
IIUTOIJIa3MH) 1HTEHCUBHO JUIATHCS IIISAXOM MIiTO3y. Y CCaBIIIB 1 JIOAWUHU IIeH
nepiof; 3aKiHuyeTbess 10 HapoukeHHs. [Ipu HapomkenHi niBuata maioTh 400-450
oBoroHiiB. Bonu 36epiratotscs 6arato pokis, 2N2C.

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

HUX HaKOMUYYETHCS JKOBTOK, JKUP, MITMEHTH. Y TBOPIOIOTHCS HEPEUHHI_08OUUMU

KoxxHuil OBOIIUT OTOUYETHCS APIOHUMHU (POJIKYJISIPHUMHU KIITHHAMHU, SIKI JAFOTh
YKUBJICHHS OBOITUTY, 2N4C.

3. 3ona no3piBanus. BinOyBaeTbcsa nBa nmoainy meitosdy. LluTonnazma HEOTHAKOBO
PO3MOIISAETHCS MK JOUIPHIMHU KJIITHHAMH. 3 MEPBUHHOTIO OBOIIUTA YTBOPHOETHCS

6MOpUHHUI_0gouum (MICTUTh MaiXe BCIO IUTOIUIA3MY) W_HANpAMHE Mmilbye

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

NC 1 Hanpamne minvue O0py2020 nopadky (Meiiosz-2). IlapanenbHo, HampsMHE

TIJIbIIE TEPIIOTO MOPAAKY 1HOMI IUIUTHCA Ha JBA HANPAMHUX MIiAbUi _Opy2020

nOpAOKY.

VY moauHu, K 1 B yCIX IJIAIEHTApPHUX CCAaBIIiB, MEPIOAU PO3MHOXKECHHS 1
pOCTy SIMIEKIITHH BiIOyBaroThCs y (orikynax seunukiB. [lix yac oBymsmii cTiHKa
¢oIikyna JOMAETHCA 1 OBOIMT MOTPAIUIIE y YEPEBHY MOPOXKHHUHY, a MOTIM Yy
MaTKOBI TpyOu. Ilepion no3piBaHHS SAHLEKTITHH BiIOYBA€TbCA Y MAaTKOBUX TpyOax.
TyT mpoXoauTh 3aruTiIHEHHS HA CTaii BTOPHHHOTO OBOIIUTY, IO JOCSTHYB CTajil
TUKTIOTEHU  (IuIuioHeMH). Melo3  3aBepuIyeThCss  MICHsSs  IMPOHUKHEHHS

criepMaTro30iia y SHLEeKIITUHY.
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3anaionennsn — 1€ 3'€IHAHHA JIBOX T'aMET 3 YTBOPEHHSM 3WUIOTH, 3 SIKOI

PO3BUBAETHCSI HOBUN OpPTraHi3M.

Da3u 3anniOHeHHA:

® aKTUBallil AU — 30yOKEHHS 10 PO3BUTKY — MPOHUKHEHHS B SIMIEKIITHHY
cnepmaro3oiny. @epMeHT rianypoHijaza po3uuHsie QOTiKyIIpHI KIITHHH,

® CHUHKapioramis — YTBOPEHHsS JTUIUIOIIHOTO Sipa 3UTOTH y Pe3yJbTaTi 3JIUTTS
TarIoiIHUX SIIep CTaTEeBUX KITITHH.

bionociune 3nauenns 3annionenni:

1. BiZHOBIIOETHCS AUIIOITHE YUCIIO XPOMOCOM B 3UTOTI.

2. 3auTiJHEeHHs — OJWH 3 MeXaHi3MIiB KOMOIHAaTUBHOI MIHJIMBOCTI, TaK SIK B 3UTOTI
3’€HY€THCA CIAIKOBUI MaTepiall IBOX 0aThKIBCHKUX OPTaHi3MiB.

3. BubipkoBicTh 3ammigHeHHs! (TUIBKM B MeXaxX BHIY) 3a0e3rnedye 30epeKeHHS
BUJY SIK LILJIOTO.

VY 4o50BIKIB 10 cTareBoi 3putocTi (3a3Buyail 10-14 pokiB) CiM’SIHUKUA HE
GyHKU10HYIOTh. DYHKIIT CIM SHUKIB CTUMYJIOIOTBCS TOPMOHAaMU Tinodizy.
PenponykTuBHUI TIEpio]] y YOJIOBIKIB TPUBAE JI0 CTAPEUOTO BIKY.

VY KIHOK cTareBa 3pulicTh HacTtymnae y 13-26 pokiB, a penpoayKTUBHUM TNEpion
TpuBae 10 40-45 pokiB (MOXKe 1 TOBIIIE).

[IpolyKTUBHICTh TaMeT Y YOJIOBIKIB BIJIOYBA€THCS MOCTIMHO, y >KIHOK
nepioguyHo (B CepeHbOMY OJIMH pa3 KOHI 28 AHIB) 13 TUX OBOIUTIB, SIKI
chopmyBalIUCh TIE HA PaHHIX eTanax eMOpioreHesy. TakuMm YMHOM, SHIIEKIIITUHH,
IO YTBOPIOIOTHCS Y KIHII PENpOSyKTUBHOIO IMEPioay, HAKOMUYYIOTh BEIUKY
KUIBKICTh MyTaIlid. Y JIOAWMHU 3aruligHeHHs BHYTpimHe. [Iporec 3amumigHeHHS
BiJIOYBAETHCS y BEPXHIX BiJIiIaXx MaTkoBux TpyO. I3 200 MiIH. criepMaTo30iiB, 110
BUJIUISIOTHCS, croau notparisie 100. 3gaTHICTh 0 3aIUTiAHEHHS y CIIEpMaTO301/1B

30epira€eThCs BIPOIOBXK 1-2 mi0, y SUIEKITITHH — BIPOJOBXK JTOOU MMiCIIs OBYJISIIII.

4.2. Marepiaju 1J51 CAMOKOHTPOJIIO:
1. ComaTnyHa KJIITHHA BiIPi3HAETHCS BiJl CTATEBOI HAABHICTIO:

A Anpa
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B. Pubocom

C. Jumnoigaoro Habopy XpoMOCOM

D.luTonnazmaTuyHoi MeMOpaHu

E. ExnomiasmMaTtiaHOl CITKA

2. SIka CTPYKTYypa KJITUHHH YTBOPIOE aKpocomy?
A.Kowmrmuiekc ['onpmxki

B. Mitoxonpis

C.Jlizocoma

D.Pubocoma

E. HenTpions

3. Y KuX KJIITUHAX JIOAUHU BiI0yBaeThCs NMepuinii MeiioTHYHuM noain?
A.OBoroHisix

B. CnepmaTonurax nepuoro nopsjiky

C. Cnepmartunax

D. OBouurax apyroro nopsaky

E. CnepmaToronisx

4. Ha skii cTajii cnepmarToreHe3y Bii0yBaeTbcs Meido3?
A. Po3MHOXEHHS

B. Pocty

C. ®opmyBaHHs

D. Jlo3piBanus

E. He BinOyBaeThcs

5. SliinekaiTHHA Mac:

A.ToniBky

B. uiiky

C. ’KoBTKOBI rpanyiu

D. XgicT

E. Akpocomy

6. SIx HasuBaeTrbes cradis npodasu-1 meiio3y, Ha sAKiil MepBUHHI OBOLMTH

3HAXOJATHCH Y CTaHI CIIOKOI0 /10 CTATEBOI0 103PiBaHHA?
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A.Jluriionema

B.Ilaxinema

C.JlenTonema

D.luktioTena

E. Hiakines

7. SIkuM NUIAXOM AUIATHCSA OBOTOHIi?

A.AmiTo30M

B. ExnomiTozom

C.Mirtozom

D.Meiiozom

E. BpyHbKkyBaHHSIM

8. SIk Ha3MBaOTHCA KJIITHHU Ta SIKMH BOHU MalOTh F'eHeTHYHUIl MaTepiaj B
30Hi PO3MHOKEHHS NP ciepMaToOreHe3i?
A.Cnepmatuau, 2n2c

B.IlepBunHI ciepmaronuT N2C

C.Cnepmarorosii, 2n2c

D.IlepBuHHI criepMaToOUTH, 2N4C

E. Bropunsi cnepmartoruty, N2C

9. Ckinbku siiiuekJIiTHH YTBOPIO€Thest 3i 100 oBorowiii?
A.100

B.50

C.200

D.300

E. 400

10. Ckinbku cnepMaTo30iaiB yTBoproeThes 3i 100 cnepMmaTorosiis?
A.100

B.50

C.200

D.300

E. 400
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IIpoTOK0J NPAKTUYHOTO 3AHATTSH

JlaTta
PoGota Nel. Mopgponozia cmamesux Kinimumn.
Po3nuBiThCS MIKpoOmpenapatu 3pi3y sI€EUHMKA Ta CIEpPMAaTO30ild CCaBIIiB.

3amanroiTe SUIEKITITUHY 1 CTIEPMAaTO30i/, TO3HAYTE OPTaHOIIH.

PobGorta Ne2. I'amemoczenes.

ITin mikpockonom (7x40) po3rasHBTE TMOCTIMHHWIA Tpenapar MOMepeyHOro
3pi3y KaHalbId CIM’STHUKA. 3HAWAITh 30HU. PO3ZMHOMNCEHHA, POCHLY,
003pisanus, hopmyeanns. 3aManONTe HEBEJIUKUI CEKTOP OJTHOTO CiM’STHOTO
KaHAJIBIIS Ta 3alWINITh Ha3BU 30H, KJIITHH, 0 B HUX yYTBOPIOIOTKCS, CIIOCIO
NOJUIy Ta IX TEHETUYHY XapakTepUCTUKY. BHBUITH Ta 3amuiniTh cxemy

OBOT'CHE3Y.
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JlaTa i mianuc BUKJIagava

Curyariiii 3aj1aui:

1. fka kinBKICTh ayTOCOM MICTUTBHCS B MeTadasi-1 Meio3y nmpu rameTorenesi y
JIFOUHU?

2. CKUIbKM YTBOPIOETHCSI CHEPMATO30i/IB, SKIIO B CIIEPMATOT€HE3 BCTYIHJIO
120 ciepmaToroxiia?

3. B sxuit mepiof mig yac oBOreHe3y Bi0yBa€ThCs MEPETBOPEHHSI TUTIIIOITHOTO
Ha0Opy XPOMOCOM B raruioiTHUNA?

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

KJIIITUH?

5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHHS.
1. Mikpockoru.

2. Ilocriitni npenapatu.

3. TectoB1 3aBIaHHs.

4, HaByaibHO-METOAWUYHUI NOCIOHHUK.

3MICTOBHH MOJYJIb 2

3aKoHOMIpHOCMI CNAOKOBOCHI MA MIHIUGOCHI

SAHATTS Ne7.

1. TEMA: 3AKOHOMIPHOCTI YCIIAIKYBAHHS I'EHIB.
3AKOHUM MEH/EJISA
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2. AKTyasabHicTh TeMd. OJHUM 3 BaXJIMBIIIUX PO3LUTIB 010J0TIi € reHeTHKa.
['eHeTnka TICHO TMOB's3aHAa 3 MEAWIMHOI. Bigomo Oubmie JBOX THCAY
CHAJIKOBMX XBOPOO 1 aHOMaiil PO3BHTKY. IX BHBYAIOTH HA MOJIEKYJISIPHOMY,
KJIITUHHOMY PIBHSIX, Ha P1BHI OpraHi3My 1 MOMYJISLT JTIOACH.

3. Mera 3aHaATT. BMIiTH aHami3yBaTH 3aKOHOMIPHOCTI YCIaJIKyBaHHSI
MEHJICJIIOIOUHX O03HAK y opraHi3miB. HaBuuTucs po3B’si3yBaTv reHETUYHI 3a]1aul.
4. 3aBraHHs IJIA CAMOCTIHOI po0OTH Mix Yac MiATOTOBKHU Ta NMPOBEJACHHS
3aHATTH.

4.1 TeopeTu4Hi NMTAHHA 10 3AHATTH:

1. 'enetuxa. OCHOBHI TEPMIHU 1 MOHATTS T€HETHUKU. MeToH riOpua0I0TiYyHOTO
aHaizy.

2. Momnoribpuane cxpeuryBanss. I Ta Il 3akonu Mennens.

3. JletanpHi reHu. BigxuieHHs Bl 04iKYBaHOTO PO3IIEIIIICHHS.

4. AHanizyroue cXpellyBaHHs, HOro MpakTUYHE 3aCTOCYBaHHSI.

5. lu- 1 momiriOpuane cxpemryBanHs. [II 3axon Mennens, #oro 1mUTONOTIYHI

OCHOBH.

I'enemuka — e Hayka TpoO 3aKOHOMIPHOCTI CHAJAKOBOCTI 1 MIHJIUBOCTI
OpraHi3MiB.

Cnaokogicmp — 1€ 3aTHICTh OpPraHi3MiB INepeaaBaTH OCOOIUBOCTI OyAOBHU i

JKUTTENISUIBHOCTI HAIIAIKaM.

Minausicms — 1e 37aTHICTH OpraHi3MiB HaOyBaTH HOBI O3HAKH Yy IMpoIeci

1HIUBITyaJIbBHOTO PO3BUTKY.

EneMeHTapHUMH NHUCKPETHUMH OJWHUIIIMHU CHAJKOBOCTI 1 MIHIMBOCTI € TEH.
I'en — ne ninsaka monekynu JIHK, (y neskux BipyciB — PHK), sika Bu3zHauae
MOCJIIJIOBHICTh aMIHOKUCJIOT KOHKPETHOTO nojinentuny, abo p-PHK, T-PHK.
Hapomxenns renetuxu — 1865 pik. Y nbomy potii I'. Menaens 3poOuB J0MOBIIb
y CHOUIBHOTI mnpupoAo3HaBiiB (M. bpHo) mpo pobGoTy Hax pPOCIMHHUMU
ri6punamu. TepMin «ren» y HayKy BBiB I.Morancen B 1909 poui. Hum xe 6yina

3aIIpOIIOHOBAaHAa Ha3Ba HAYKH — «F'CHCTHUKaA».
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OcHo6HI nOHAMMA 2EHeMUKU:

Anenvhi 2enu — TEHU, SIKI PO3TALIOBAaHI B OJIHAKOBUX JIOKYCaX TOMOJOTTYHHUX
XPOMOCOM 1 BU3HAYaIOTh PO3BUTOK aJIbTEPHATUBHUX O3HAK.

Anvmepnamueni 03Haku — B3a€EMOBUKIIOYHI TPOSIBU OAHIE]T O3HAKH.
Hampuknan: >KOBTUH 1 3€JIeHMHA KOJip, IJIaJlka 1 3MOpPIIKYyBaTta MOBEPXHS
TOPOIIIHH.

Jlominanmnuit 2en (A) — TEH, SIKUN TPOSIBIAETHCA Yy TIOPHUIIIB TEPIIOTO
MOKOJIIHHS.

Peuyecugnuii 2en (a) — reH, SKAW HE TPOSBISETHCS Yy TIOPUIIB MEPIIOTO
MTOKOJTIHHS.

I'omo3ucomnuit opzanizm — y TOMOJIOTIYHHX XPOMOCOMAaxX JIOKali30BaHI
OJTHAKOBI aJieTbHI TreHH (Ba JOMiHAaHTHUX — AA abo JBa PELECUBHUX — aa).
Takuii opra”i3M YTBOPIOE OJWH THUII TaME€T M HE Jla€ PO3UICIUICHHS MpH
CXpeIlyBaHHI 3 TAKUM CAMUM 3a TEHOTUIIOM OPIraHi3MOM.

I'emepo3uzomuuit opzanizm — y TOMOJIOTIYHUX XPOMOCOMAX JIOKAJII30BaH1 pi3Hi
reHU OojHO1 ajenbHoi mapu (Aa). BiH yTBOproe nBa TuIa rameT 1 IIpU
CXpeIIyBaHHI 3 TAKUM CaMUM 3a TEHOTUIIOM OPTaHi3MOM JIa€ PO3LICTIICHHSI.
I'enomun — CyKyInHICTh yCiX I'€HIB OpraHi3My.

@enomun — CyKymHICTh YCIX O3HAK 1 BIACTUBOCTEH OpraHi3My.

OCHOBHHI METOJ| TEHETHKHU — I1I€ Memoo 2iopudonoziunozo ananizy. Bin Oys
crBopenun I'. Menaenem.

Lleit meTon BKIIOYAE:

1. TlinGip roMO3UTOTHUX OATHKIBCHKHX Map, K1 BIIPI3HAIOTHCS 33 OJHIEI0 a00
JeKiIbKOMA TapaM ajJbTepHATUBHUX O3HAK.

2. SlkicHe 1 KiJIbKICHE BpaXyBaHHs MPOSBY O3HAK y TOpUIIB.

3. BuBueHHS ycnaJKOBYBAaHHS O3HAK y T1OpHIIB JEKUTBKOX MOKOJIIHb.

4. AmnHamni3 3urOTHOCT1 Y KOKHOI T1OpUIHOT OCOOUHH.
5

Anre6paiuHi CUMBOJIM 3alIMCyBaHHS 3aKOHIB.
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OcHoBHMIT 00’€KT gocmimkeHHss — ropox. Lle pocnuHa, y sikoi BigOyBaeThCs
camo3anuieHHs. BoHa Mae KOpOTKUI nepioj] pO3BUTKY Ta B HET 100pe BUpaXKeH1
aJbTEPHATHUBHI O3HAKH.

Momnoziopuone cxpewryeanus

Menpens po3modaB CBOI JOCHIAM 3 MOHOTIOpUIHOTO cXperryBaHHs. lle
CXpCIlyBaHHS, MPU SKOMY OpraHi3MH BiAPI3HAIOTHCS 3a OJIHIEID Mapolo
aTbTEPHATUBHUX O3HAK. BiH cXpelryBaB ropox 3 KOBTHM Ta 3€JICHUM HACIHHSIM.
VY mepmiomy MOKOJIIHHI BCl POCIMHU OyJId 3 >KOBTMM HaciHHSIM. MeHpenb

BCTAHOBUB 3aK0OH OTHOMAHITHOCTI riOpuaiB meprioro mnoKoJiHHA.

Ilpu cxpewysanni 20mMo3u2omuux 0coOOUH, AKI GiOPIZHAMBCA 3a 0OHIECIO A00
0eKilbKOMa napamu aibmMepHaAmueHUX O3HAK, nepuie NOKOJIHHA 2i0pudie
00HOMAaHImMHeE 34 (heHoOmunom ma 2eHOMUNOM.
KoBTuHii KOIip ropomuH — A
3eneHuit KoJiip TOPOIINH — a

P Q AA x & aa

s (W @

F. Aa- 100 % >xoBTI1

3aK0H PO3IEeNJEeHHS 03HAK V rOpUIiB.

Mennens cxpenryBaB TiOpUIM TEPIIOTO TMOKOJIHHA (POCIMHU 13 KOBTHUM
HaciHHsaM). Y apyromy nokodinHi (F,) BiH oTpumaB 2 BUIU POCIIHH:
- OuTbIIa YaCTHHA POCIUH Masia >koBTe HaciHHs (75%)
- MeHIle OyJIO POCIIHH 13 3eJIeHUM HaciHHIM (25%)
Tak MeHenb BCTAaHOBITIOE 3aAKOH PO3IIENJICHHS:
Ilpu cxpewyeanni cemepo3ucomuux 0cooun, AKi GIOPI3HAIOMBCA 3A OOHICIO
napow  aibMepHAmMUGHUX O3HAK, CHOCMEPIZAEMbCA  POZULENIAEHHA )
cniggionowenni 3:1 3a penomunom i 1:2:1 3a zenomunonm.

P QAa x & Aa

G

F, AA, Aa, Aa, aa

’KOBTI; 3eJIeHl
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T'inomesza (Gaxkon) uucmomu 2amem

[IIo6 mosicHUTH 3aKOH po3MIEIIeHHS, MeHenb 3pOO0MB TPUITYIICHHS, IO
riOpuan OTPUMYIOTh O3HAKH BIJI CBOiX OaThKIB yepe3 ramMeTtu. Y ramerax €
«cmankoBi (akTtopm» (TeHW), SKI BU3HAYAIOTh O3HAKW TiOpumiB. ['eHH
NOTPAIISIOTh B TaMETU Y MPOIECi raMeToreHe3y: Npu Meno31 TOMOJIOTIYHI
XPOMOCOMH PO3XOJATHCA J0 pi3HUX MONtOCiB. ToMy, 3 KoacHoi napu 2enis, uio
3HAX00AMBCA 8 XPOMOCOMAX, 8 2AMENY NOMPANIAE TUULe MIIbKU 00UH 2€H.
[{s1 3aKOHOMIPHICTh OTpUMaia Ha3By «3aKOH uucmomu zamemy, Tak sk Oyia
JIOBEJIEHA MPOLIECOM MEHNO03Y.

Ananizyroue cxpewysanna — 1€ BU3HAYCHHS TEHOTHUITY OaThKIB 3a
(GheHOTUIIOM HaIaAKIB. AHATI3yI04e CXpEIlyBaHHS — 11€ CXpellyBaHHS OCOOWHH,
reHOTUNn SKoi Tpeba MAi3HATHCh, 3 PELECHUBHOIO OCOOMHOI0. SIKIIO
crocTepiraeTbcsi  posmerieHHs 1:1  3a  ¢deHorunmom, TO ocoOMHa —
reTepO3UroTHa, SKIIO CIOCTEPITaeThbCsl OAHOMAHITHICTB, TO OCOOMHA —
TOMO3UTOTHA.

A — 4opHHil OKpac codbak

a — KOpUYHEBUN

)P Q Aa x J aa 2)P @ AA x J aa
@O @ 6 ® ©
F. Aa, aa F, Aa—10% gopHi
1:1

YOPHI; KOPUYHEBI
Jlemanwsni 2enu — 11 T€HU, 10 BUKIIMKAIOTH 3arudenb opranizmy. Komum
B OpraHi3Mi € TaKUM reH, TO pe3yJIbTaTH PO3IICIJICHHS OyAyTh 1HITUMHU.
Hanpuknan:
A — OpaxigakTuiist (KOpOTKi TpyOUacTi KiCTKH)
a — HopMaJibHa Oyjl0Ba CKeJeTa
AA - letal (3urora ruHe Ha paHHIX eTamax po3BUTKY)

Aa — KuTTe31aTHI (MaJeHBKUHN 3pICT, KOPOTKI MaJbIll PYK Ta HIT)
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P QAa x & Aa
c® @ ® O
Fi AA, Aa, Aa, aa
letal; Opax.; HOpMma
Posuierienns 3a gpenomunom ma cenomunom 2:1

HHuziopuone cxpeutyeanns

Menens cXpenryBaB POCIHHH, K1 BIAPI3HAIOTHCS 3a IBOMa O3HAKAMMU:

- 32 KOJIbOPOM HACIHHSI: )KOBTI Ta 3€JIeH1

- 3a (hOpMOIO HACIHHS: TJIa/ICHbKI Ta 3MOPILKYBATI.

B F; Bci riGpuan Manu JOMIHAHTHI O3HAKH: JKOBTE Ta TJ1aJieHbKe HACiHHS, 00
MPOSIBUBCS 3aKOH OJHOMAHITHOCTI FOPHUIIB MEPUIOTO MOKOIIHHS.

A — 5KOBTHUI KOJIIp TOPOLINH

o . I‘ametbld‘
a — 3CJICHUHU KOJIP AB Ab aB ab
I'ameTu?
B — rimanka nosepxHs
b — 3mMopmikyBara - AB @ @

P Q AABB x  aabb

Le
L
9@
v}

Y
(2RH

o

>

L

m

o

p

o

&

c (@ .

F, AaBb - 100% x.rm.

>
®
3
p-S
>
s
>
®
s

IIpu cxpemryBaHHi  TiOpUAIB
ag
nepuoro nokomHas B F, BigOymnock

PO3IICIIIICHHA

P Q@ AaBb x & AaBb

ab

N pS
A ™
o )

G
F, 9AB; 3Ab; 3aB; lab
K. TJI; K. 3M.; 3.TJL; 3.3M.
CniBBiIHOLIEHHS 3a (henomunom:
9 — OBTI TJIAJICHBKI; 3 — KOBTI 3MOPIIIKYBaTi; 3 — 3€JIeH1 IaJeHbKl; 1 — 3eneHi

3MOPIIKYBaTI

3a cenomunom: 4 :2:2:1
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MeHnnens BCTAaHOBUB 3aKOH HE3AJEKHOI0 VCHAAKOBYBAHHSA | KOMOIHYBAHHSA

O3HAK MPH IM- i MOJIriOpuIHOMY cXpelnyBaHHi

Ilpu cxpewysanni 060x 20MO3U20MHUX O0COOUH, AKI GIOPIZHAIOMbCA 34
osoma | Oinbuie napamu aibMEPHAMUSGHUX O3HAK, nepuie HNOKOJNIHHA
O0OHOMAHIMHe, Yy HACMYNHOMY NOKOJIHHI CHOCMEPI2A€EmbCa He3aneHcHe
KOMOIHYBAHHA 03HAK NO KOJNCHIL anensniil napi y cnissionowenni 3:1 (3+1)".

3akoHomipHOCTI, Bimkputi [. MeHaeneM MamOTh CTATUCTUYHUM
xapakTep. BoHH ai0Th MOXKJIMBICTh PO3PaxXyBaTH BIPOTIIHICTh MPOSIBY O3HAKU
y HaIIAJKiB. Ajie TEOpETHUYHA 3aKOHOMIPHICTh CITIBIIAJA€ 3 EMIIPUYHOIO TIIBKU
IIPU TIOCUTH BETTUKUX YHCIIAX.

O3Haku, ycnajkyBaHHS SIKMX NPOXOJIWTh 3a 3akoHamu ['. Menpens,
HA3WBAIOTHCS MEHCIIOIOYUMU. 3arajibHa KIJTbKICTh TaKUX O3HAK y JIFOJAWHU
Belnue3Ha. Hampukiana: KOpOTKO30pICTh, MOJIJAKTHIIISA, HOPMAJIbHUM CIyX —

O3HAKHW JJOMIHAHTHI, @ HOpPMAJIBHUH 31p, I’ ITUMAIICTh, TJTyX0Ta — PEIIECHUBHI.

4.2 Marepiajn 1Js1 CAMOKOHTPOJIIO:

1. JluckpeTHi OMHMLII CIAIKOBOCTI 3aNPONIOHYBAB HA3UBATH ICHAMH:
A.I'. Mennenb

B.B. Morancen

C.T. Mopran

D.T'. ne ®pi3

E.V. Bercon

2. 'enorumn — ne:

A.CucTema reHiB IEBHOTO OPTaHI3My

B.CykynHicTb 30BHILIHIX 1 BHYTPIIIHIX O3HAK OpPraHi3mMy

C.Tamnoignuit Habip XpOMOCOM

D.Cyma reniB opranizmy

E. Cyma reniB B ayrocomax

3. IIpu cxpenryBaHHi JBOX TOMO3UIOTHHX OCOOMH, fIKi Biapi3HsIHCA 3a

JAeKiJIbKOMa aJbTEPHATHBHMMH O3HAKaMH, BCi TiOpuaum BHABHINCH
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O0THAKOBMMH 32 T€HOTUIIOM Ta (peHOTUNOM. SIKa 1e 3aKOHOMIpHICTH?

A.l 3akoH Mennens

B.II 3axon Meunens

C.3aKko0H ,,YNUCTOTH ramer”’

D.III 3axkon Meunens

E.3akon Moprana

4. @enotum — ne:

A.CucreMa 30BHIIIHIX Ta BHYTPIIIHIX O3HAaK 1 BJIACTUBOCTEH OpraHizmy, sKi
(bOpMyIOThCSI B OHTOTEHE31

B. unnoigauit Habip cOMaTUYHOT KJIITUHHU OPraHi3My

C.Cucrema reHiB EBHOTO OPraHi3My

D.O3Haku, siKi 3yMOBIIIOIOTECS @yTOCOMHUMH F€HAMU

E. O3Haku, siKi 3yMOBIIIOIOTECSI TEHAMU CTATEBUX XPOMOCOM

5. linsiHKAa XPOMOCOMHU, B SIKiil pO3TAILIOBAHUI I'eH, HA3UBAETHCH:
A.AHTHKOIOHOM

B.JIokycom

C.Komonom

D.Ilentpomepoto

E. Hykieotunom

6. CkinlbkM THNIB raMer MOKe YTBOPIOBATH OPraHi3M ¢ TeHOTHIIOM

AaBBCec, K110 reHU PO3TalIOBaHI B Pi3HUX apax XpoMocoM?

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

7. OCHOBHMII MeTO/I TeHEeTHKHU:
A.T eHeasioriunuii
B. bauzHokoBuit

C. I[TonynsmifHO-CTaTUCTUIHUI
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D.[{utoreHeTHUHMI
E. I6épuaonoriyHoro anamsy
8. I[Ipn sikomMy cXpellyBaHHi Yy HamAAKIB MPOSIBJISIETHCS pelecuBHA
o3HaKa?
A.AABB x aaBB
B.AA x aa
C.AABB x aaBB
D.Aa x aa
E. Aa x AA
9. BkaxkiTh rerepo3uroTHUil opranizm:
A.AABBCC
B.AABBCC
C.AABBCc
D.aaBBcc
E. aassCC
10. CykynHicTb reHiB BCixX 0COOMH y mMOmyJsiuii — 1e:
A.Tenorun
B.I'enom
C.Tenodonn
D.Kapiotun
E. ®enotun
IIpoTOKO0JI MPAKTHYHOTO 3aAHSATTS

JlaTta

PoGotra Nel. Cumeonu, aki 6uKopucmogywomsv Npu 2eHEMUYHUX 3ANUCAX

3AKOHI8 YCNAOKYGAHHA 03HAK MA P36 °A3AHHI 3a0ay.
BuBYiTh reHeTUUHY CUMBOJIIKY:

P — GaTpKiBCBKI OpraHizMu

Q@ — 0ocoOMHa KIHOYOT cTaTi

3 — ocoOMHAa YOJIOBIYOT CTaTi
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X - 3HaK CXpEIlyBaHHS MK 0aTbKiBCbKMMU T€HOTUIIAMU

G —rameru

F — gamagku

Po06oTa Ne2. 3akon ,,uucmomu’ zamem.

3anoBHITH TaOnuIO. BuszHaute TUMM raMmer Ui 3a3Ha4eHUX Yy TaOJuIli

reHotumiB. Po3ramryiite reHn B XxpoMocomax (TIO3HAYTE ajlelibHI Ta HealeabHi

FCHI/I), I'CHH, 110 BU3HAYAIOTh PO3BHUTOK HCAJILTCPHATHUBHUX O3HAK.

I'enoTun AABB AaBB AaBB AABBCC | AaBBCc
Kinskicme 1
munie camem
TF'amemu AB
. A B
Po3zmawiyeannsn 2enie
Yy Xpomocomax A B

PoGota Ne3. Po3e’a3zyeanns 3aoau.

Po3B’soxiTh 3a1aui:

1.V monuuHu kapuil Koqip oded NOoMiHye Haja OnmakuTHUM. ['erepo3urorna

KapoOoOKa ’KIHKa BHMIIIA 3aMDK 3a reTCpo3UroTHOr0 KapOOKOIO YOJIOBIKA.

BusHnaute IMOBIpHICTh HAPOIKEHHS y HUX OJAKUTHOOKOT IUTHHHU.

Piwenna:

2. Anb01HI3M — 1€ CMaJKOBa ayTOCOMHO-peIlecMBHA naTosoris. JKiHka-aib01HOC
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BUMIIIA 3aMDK 3a 3I0POBOTO YOJIOBIKA 1 HapoawWiia IUTHHY-adnOiHOCa. Slka
iMoBIpHICTD (Y %), 110 Ipyra TUTHHA T€X BUSBUTHCS albO1HOCOM?

Piwennsa:

3. bnakuTHOOKMIA TTpaBIia, 6aTbKO SIKOTO OYB JIiBIIEIO, OAPYKUBCS 3 KAPOOKOIO
JIBIIEIO 13 CIM’1, BC1 WICHHU SKOI IPOTATOM JACKIIBKOX MOKOJIHB MaJId Kapi oui.
SAxUMH y HUX MOXKYTb OyTH I1iTH?

Piwenns:

4. Y HopManbHUX 0ATHhKIB HAPOAUIIACS JUTHHA — TIIyXa Ta XBOpa HA IIIaAyKOMY.
BuzHaute reHoTumnu 0aTbKiB, SKIIO BIIOMO, 1110 TTYXOHIMOTA 1 TJIayKoMa —
pelLeCUBHI O3HAKH.

Piwenns:

JlaTa i mignuc BUKJIagaya
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5. MarepiajibHe Ta MeTOAMYHE 320e3MeYeHH.
1. TecroBi 3aBaaHHs

2 HaByanpbHO-METOAUYHHUI ITOCIOHUK.

SAHATTS Ne8.

1. TEMA: B3AEMOJISI TEHIB. MHOXHHHHUH  AJIEJI3M.
IVIEMOTPOIIS
2. AxrtyaiabHictb TemHu. Hacmiakom B3aemonii TeHIB € (QopMyBaHHS
(beHoTUnoBUX 0COOIMBOCTEN OPraHi3MiB.
3. MeTta 3aHATTA. 3HaTH OCHOBHI BUIM B3a€MOJii aJeIbHUX Ta HEATCIHHHUX
reHiB. 3HaTH MPOSB O3HAK MPH PI3HOMAHITHUX THUIIAX yCMAJKyBaHHS IPyl KPOBI
JIOAVMHU 32 aHTUTeHHOIO cucteMoio AB(O — MposiB MHOXKMHHOTO alieii3my.
Bwmitu 3acTocoByBaTH 3HaHHS Mpo HOPMHU B3a€MOJIIi T'€HIB JJI MPOTHO3YBAHHS
TeHOTHUIIB Ta (PEHOTHUIIB Yy HACTYIHUX MOKOJTIHHSIX.

4. 3aBaaHHs 1JIsl cCAMOCTiiHOT po0OTH i Yac MiATOTOBKH Ta MPOBEIeHHSA
3aHATTS.

4.1. TeopeTH4Hi NUTAHHSA 10 3AHATTH:

1. B3aeMoisi reH1B OJTHI€T aJleJIbHOI MMapu: HETIOBHE JOMIHYBaHHS, TTIOBHE
JOMIHYBaHHS, HAJIOMIHYBaHHS, KOJJOMiHyBaHHS.

2. MHOXWHHI ajienii. Y craakyBaHHs Tpyn KpoBi cuctemu ABO y mroaunm.

3. IneioTpomis.

4. B3zaemois TeHIB piI3HUX aJCIIBHUX Iap:

a) KOMILIEMEHTapHa Jisl.

0) emicra3s Ta rimocras.

B) TIOJTiMEDIs.

KoxHa 03HaKa 1 BIaCTUBICTh OPTraHi3My MOXE BHU3HAYaTHCh SIK OJHUM,
TaK 1 JEKUIbKOMa IeHaMH, sIKi B3a€MOJIIIOTh MK co0oro. [lo Tumy B3aeMoii
BU3HAYAIOTH aJICIIbHI 1 HEAJIEIbHI T'€HU.

Tunu é3aemooii anenvnux 2enie:

1) IloBHe noMiHyBaHHSI — JOMIHAHTHHMIA TI€H IIOBHICTIO MPHUTHIYYE IO

74



peniecuBHOTO. DYHKITIOHATHFHA AKTHBHICTH JOMIHAHTHOTO T€HY HE 3aJICKUThH BiJ
HAsIBHOCTI B OpraHi3Mi peIieCUBHOTO.

AA - xapuit KoJiip oueit

Aa — kapui#t Konip oueit

aa — OJIAKUTHHUI

PQAA x Jaa P Q Aa x d Aa
c & @O G (A
Fi1 Aa - 100% xapuit F, AA; Aa; Aa; aa

Kapuid  OJaKuTHUN

Posmemienns 3 : 1 3a deHOTUIIOM;

1 :2: 1 3areHoTumnom.
2) HemoBHe noMiHyBaHHSI — JIOMIHAHTHHMI T'€H HE MOBHICTIO MPHUTHIYYE IO
PEIECUBHOTO TE€HA 1 TETEPO3UroTHA OCOOWHA MAa€ CBiM MPOSB O3HAKH (YACTO
IPOMIXKHHUIA).
AA —310poBuii
A - nucTinypis
Aa — miJIBUIIICHUH BMICT ITUCTETHY B ceui

aa — HUCTIHYPIs 3 YTBOPEHHSIM KaMiHHSI B HUPKaXx

P QAA x Jaa P QAa x JAa
c®» ® HOONGCE)

F . Aa-100% miaBuiieHuii BMICT F, AA; Aa; Aa; aa
IUCTETHY B ceui 3/10p.; MIJIBHIIL.; IIUCT

Posmennienns 1 : 2 : 1 3a peHotumnom;
1 :2: 1 3areHorumnom.
3) KomominyBanHsi — 00H/Ba I'eHa MPAMIOIOTh 1 HE 3aBaKalOTh OJIHE OJHOMY.

Hanpuxnazn: IV rpyna kposi — 1417

4) HanaoMiHyBaHHSI — Y Te€TEpO3UTOTHOMY CTaHI OCOOMHA OUIBII KUTTE3AATHA,
HDDK Y TOMO3UTOTHOMY JOMiHaHTHOMY. Tak mpu cepromnoii0HO-KIITUHHIN aHeMii:

S — cepnonoiOHO-KIIiTHHHA aHeMis (SS-letal)
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S — HOpMa
SS — cepnonoAiOHOKII TUHHICTD, CTIUKICTh 10 Majspil
P @Ss x &Ss
JOONOO
F, SS; Ss; Ss; ss
Letal; 2 :1

MHOxkUHHI aJiei.

MHOXHWHHI ajelli BUHUKAIOTh Y pe3yJibTaTi 0araToKpaTHUX MYTaIliii OJHOTO 1 TOTO X
JIOKYCy y XpoMocoMmi. 3’SBISIETbCS OUIbILIE ABOX BapiaHTIB OJHOTO 1 TOTO X TEHA.
Koxen reH wMicTuth pi3Hy chnaakoBy iHgopmaniro. Tomy oaud (eHoTHI
KOHTPOJIIOETCA PI3HUMU TeHOoTHNamMu. Tak sSK OJHOYAaCHO B OJHOMY JIOKYCI
XpPOMOCOMH MOX€E 3HAXOAUTHUCH JIUIE OJWH TeH 13 BCI€l cepii, TO MHOKHUHHI ajneni
ICHYIOTh TIIBKM y TonmyJsrmii. Mixk TreHamMu OfHI€i cepii BCTAHOBIIOETHCS P
nomiHaHTHOCTI. KoxHMIt monepeHiil reH J0MIHY€e HaJl HACTYITHUMH.
Hanpuxnaa: ciagkoBicTs Tpym KpoBi 3a cuctemoro ABO.

Il — 1 rpyma;

1M1 1% — 2 rpyma;

1°1®: 1% — 3 rpyma;
1*1° - 4 rpyma
TFean 1%, 1 ¢ noMiHaHTHMMHM TIO BiAHOLIEHHIO O reHy i, a MK CO0OI0 BOHHU
KOJIOMIHaHTHI. ToMy psJl TOMIHAHTHOCT1 TaKUMA: "=1B>i< =15,

IIneiioTponissi — OOMH TE€H BIUIMBAE HAa PO3BUTOK JEKUIBKOX O3HAaK.
[Ineitorponisi Moxke OyTH MEPBUHHOIO Ta BTOPUHHOIO. Ilepeunna — reH onpasy X
MPOSIBJISIE CBOIO MHOXHWHHY 1it0 (cuHApoM Mapdana). Yacrime 3ycTpidaeTbes
emopunna niaeitomponia. CroyaTky reH MposiBisie OAHY (DEHOTUIIOBI O3HAKY, SKa
BUKJIMKA€E JIPYyry, a TMOTIM TMpOSIBISETbCS MHOXUHHMK edext. Hanpuxnan:
CepHonoAiOHO-KIIITUHHA aHEeMisl Y JTFOJUHHU.

YcenaakyBanHs cuaapomy Mapdana:

A — apaxHOIAKTUJIis, TOPYLIEHHS y OyJ0B1 KpHUILTAIMKA OKa, aHOMAJil y CepleBo-

CYJIMHHIA CHCTEMI.
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a — HopMaJjbHa OyaoBa.

P QAa x & Aa

G

F, AA; Aa; Aa; aa

apaxHOJIaKTUJIis; HOpMa

TBepKeHHSI MEHJENIBCHKOI TE€HETUKM — «OOUH T€H — OJlHA O3HaKa»
CIPOCTOBYBAJIOCH OaraTtbMa AOCHiJaMH. BUSBMIIOCH, 110 OJMH T'€H MOXKE BILTUBATH
Ha TPOSB JEKUIbKOX O3HAaK (IJICHOTpOIisA) 1 OHA O3HaKa MOXKE KOHTPOJIOBATUCS
JeKiTbKOMa TeHaMH. SIKIIo JBI Mapu TeHIB pO3TalloBaHI Yy pI3HUX Mapax
TOMOJIOTIYHHAX XPOMOCOM, TO YCIaAKyBaHHS TeHiB migmopsakoByerhes Il 3akony
Menzens. A OT NposiB 03HAKU 3AJIEKUTH BIJ THUIY B3a€EMOJIi MDK TeHaMH. AJKe
O3HAaKa PO3BUBAETHCSA B PE3yJIbTaTi B3a€MOJIi JBOX OUIKIB, SIKI YTBOPHJIUCH I

BIUIMBOM JBOX a00 OUIBIIIE I'€HIB.

Tunu 63aemo0ii HeaneabHUX HE3UCHIICHUX 2CHIE:

1) KommieMeHTapHiCTh — OJWH JIOMIHAHTHWA TI'e€H JOTOBHIOE IO JPYroro
JIOMIHAaHTHOTO TeHa. € JeKJIbKa BapiaHTIB KOMIIJIEMEHTApHOI B3a€MO/I1i I'eHIB:

a) Hoea o3naxka npoaenacmvca mMilbKu mooi, KOJAU 6 2eHOMUni ¢ 08a
OOMIHAHMHUX 2€Hd.

Hanpuknana: 3a0apBiieHHs KBITIB Yy 3aMaIllHOTO TOPOIIIKY.

A BB - 01

aaB - 6um

aaBB — Ol

A B_—uepBoHi P @ AaBb x & AaBb

P Q@ 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. : O

0)0Oouosa 0ominanmmui 2eHuU NPOABIAAIOMb HOBY 03HAKY MITbKU PA30OM, 4
PeuecusHa 0coOuUHa Mac 61acHUIl NPOAE O3HAKU.
Hanpuxnan: ¢dopma mnoais rapOysa.
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A BB — cepuyHa

aaB - cepuuna

aaBB — MMO/IOBXKEHA

A B - nuckoBuiHa

P Q@ AAbb x & aaBB

G Ab aB

F 1 AaBb — 100% nuckoBuaHi

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

8) /{lominanmmui aneni maromep C8iil nPOAE O3HAKU, A PA3OM O0AIOMb HOGUIL.
Hanpuxknan: 3a0apBiieHHs MIEPCT1 Y MUILICH.
A BB — 4opHa (piBHOMIpHHIA PO3IIOALI MTIrMEHTA)

aaB  — HepiBHOMIpHMI pO3MOALT MIrMEHTa

aaBB — Ol1a

A B —aryri

P @ AAbb x < aaBB
YopHa Oina

G Ab aB

F ; AaBb - 100% aryri

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

aryTi; 4opHi; OuTl

2)/lominanmni ma peyecusni aneni mawmv Ceill NPOAE O3HAKU, PA3OM
OOMiHanmHi aneni 0awms HOGUIL NPOAE O3HAKU.

Hanpuxknan: dopma rpedeHst y Kypew.

A BB — po3omnoaiOHu

aaB - ropoxomnomionwmit

aaBB — MIPOCTUM

A B —ropixonoaioHmii
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P Q@ AAbb x J aaBB
G Ab aB
F 1 AaBDb - 100% ropixomoaionuii

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

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

I'enwu, siKi MPUTHIYYIOTH 110 1HIINUX T€HIB, HA3UBAIOTLCS CYRPECcOPAMU.
Po3piznstoTh emicras:

@) peyecugHull — PELECUBHUIN alielib OJJHOTO T€HY MPUTHIYYE A0 JOMIHAHTHHX
rediB iHmoi. Hampuknan: «bomOeicbkuil (QeHoMeH» y JIOIUHU. Y TaKkoMy
BUITAJKY AYXKE PiAKICHMIA penecuBHHiT anens hh mpuraiuye miro remi 171 1%V
moguun 3 resoturoM 1°1°hh — dpernorumnoso 6yxe 1 rpyma Kposi.

0) Oominammmuuii — JOMIHAHTHHI ajellb OJHOTO T€Ha TMPUTHIUYE IO
JIOMIHAHTHOT'O T€HA IHILOTO aJIeo.

Hampuxnan: ycnagkyBaHHs 3a0apBIIeHHS y Kypei.

A BB — KOJIBOPOBI KypH

aaBB — O

aaB_— ouni (ren B — cynpecop)

A B —6ini
P Q@ AAbb x & aaBB
G Ab aB

F; AaBb — 100% 6ii

P Q AaBb x & AaBb
G AB Ab AB Ab
aB ab aB ab

F,13 : 33aden.,4:2:2:13areH.
O1J11 : KOJIBOD.

ByBae posmerienns: 12 @ 3 @ 1, AKiIo pelecuBHUMN ajiedb Ma€ CBiil MPOsIB 03HAKU

(MacTh KOHEM).
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2)  Ioaimepisn — nekiiibka HeaJelbHUX IOMIHAHTHUX TI'CHIB MPOSBISIOTH OIHY
o3Haky. [lomimepis OyBae:

— Cymapna(kymynamuena) — CTYIiHb IIPOSBY O3HAKH 3aJIC)KHMTh BiJl KIIBKOCTI
JIOMIHAaHTHUX T'eHIB. Tak ycnmagKoBYIOThCS KUIbKICHI O3HAKU Yy JIFOJMHU: TIITMEHTAIsS
mikipu (5-6 moiMepHHX TeHiB, 3picT, Maca Tijia, apTepiaIbHUI TUCK).

Hanpuxknan: 3picT J10IUHH.
A1A1A2A2A3A3 - 180 cm
a;ajararazaz;— 150 cm
A181A282A333 - 165 cm

— OO0Ho3HauHa — HASBHICTb X04a O OAHOTO JTOMIHAHTHOTO F€HY BH3HAYa€ MPOsIB
o3Haku. Tak ycnajKoBYIOTbCA SIKICHI O3HAKH.
Hanpuxknana: ¢dopma 1io/iiB y TpUIHKIB.

Aj, A, — TPUKYTHI TUTONH;
a,a1a,a, — STUIIEIOA10H]1

P 9 A1A1A2A2 X 6 didjiasar
G A1A2 a1dp

F1 Aja;Aza; — 100% TpuKyTHI.

P @ AjajAja, x & AjaAjza,
G A1A2 Alaz A1A2 Alaz
a1A;  ajap a1A,;  aja

F, 15:13aden.,4:2:2:13arex.
TPUK.: STULEIION.

4.2. Marepiaau 1J1s1 CAMOKOHTPOJIIO:
1. 3picT y JI0AUHM YCIIAIKOBYEThCS 32 TUIIOM:
A. Ilneitorpomii

B. HemnoBHoro nomMiHyBaHHsI

C. Emicrazy

D. KommnemenrapHocTi

E. Ilomimepii
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2. Y noApy:K:Ks 3 APYTrOK0 Ta TPETHOI0 rPyNaMu KPOBi HAPOJWJIOCH YeTBepPo JiTeii.
Y KO0KHOro 3 HUX 0yJia CBOSI TPyNa KPOBi 3 Mepuioi mo 4ersepry. 3a AKUM THIIOM
BiZI0YBa€ThCSl YCNIAAKYBAHHSA Py KPOBi?

. Emicrazy

MHOXUHHOTO aJlei3My

KommnnemenrapHocTi

. omimepii

[ToBHOTO TOMiIHYBaHHSI

J1o n1efioTPONMHMX 03HAK Y JIIOAUHM HAJICKATh:

XBopoba Mapdana

CnankoBa riyxota

[IpaBopyKiCTh

[MommaxTumisa

['emoinis

AJleJIbHI FeHH — 1ie TeHH, AKI:

Po3ramioBaHi B pi3HUX XpOMOCOMaX.

Posramosani B X Ta Y XpomMocoMax.

Po3raioBaHi B pi3HHX JIOKYCaX TOMOJOTTYHUX XPOMOCOM.

. Po3TamoBani B 0JJHaKOBUX JIOKYCaX TOMOJIOTTYHUX XPOMOCOM.
Po3sTamoBaHi B 0JTHIi XpOMOCOMI.

fAka 3 nux B3aeMoJ1iil BiI0yBa€ThCA MisK aJleJIbHUMM FeHAMHU?
. KomnniemenTapHictb

Emicra3 qomiHauTHHIA

HenoBHe nominyBaHHS

OO0 ®mW» O MU O®®» MO O®PLTOO DD

. [Homimepis

E. Emnicra3 pernecuBHuit

6. Axum Oyae po3lIeNVIeHHS] NPH CXPellyBaHHI JUreTepPO3UroT, SKI0 OIUH
JAOMIHAHTHUI HeaJleJIbHU I'eH JTOMOBHIOE [Iil0 IPyroro?

A.9:6:1

B.13:3

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

E.3:1

7. IIlpurdHiyeHHsi OJJHOTO JOMIHAHTHOTO HeAJIeJIbHOI0 TeHa iHIIMM JOMIHAHTHUM
TeHOM HA3MBA€ThCH:

A.IlnetioTporieto

B.Ilomimmoiniero

C.Emicrazom

D.KommiemeHTapHICTIO

E. ITomimepiero

8. IIpu cxpemryBaHHi cipuX KpOJMKIB y MOTOMCTBI Bia0yJjocsi po3luenieHHsl y
cniBBinHomenHi 9/16 cipux : 4/16 6inux : 3/16 yopuux. BuszHaure TN B3aemoii
TeHiB.

A.Emicra3

B.KommnemeHnTapHicTh

C.Ilneitorpomis

D.Ilomimepis

E. KogominyBanHs

9. Slky rpyny KpoBi O0yae MaTH AUTHHA Y TOMO3MIOTHHMX 0aTbKiB 3 JpPYyrom Ta
TPETHOI0 IPYNOI0 KPOBi?

AP

B.ii

C.I°I®

D.1°i

E. A4

10. Y 6arbkiB mepiua ta yeTBepTa rpynu Kposi. SIki rpynu KpoBi MO:KyTh OyTH Yy
ix giTen?

A.Ilepma Ta npyra

B.Ilepiia Ta yeTBepTa

C.pyra ta Tpets

D.Tinbku yeTBepTa

E. Tinpku nepia
82



IIpoTOKO0J NPAKTHYHOIO 3aAHATTS

JlaTta

PoboTa Nel. Po3zeé’azyeanns 3aoau.

1. CeprionoaiOHO-KIITUHHA aHEeMisl — O3HaKa 3 HaJAJOMiIHyBaHHSAM. ['OMO3WTOTHI
1HAMBIAYYMH PaHO MOMHUPAIOTh, & TETEPO3UTOTHI KUTTE3AATHI 1 MAIOTh 0COOJIUBY hopMy
reMoryio0iny. ManspiiHui 11a3MO/11 HEe31aTHUM BUKOPUCTOBYBATHU JIJIsl )KMBJICHHS 1ICH
reMoryio0iH, TOMYy TETepO3UTOTH HE XBOPIIOTh Ha Majsipito. SIka WMOBIPHICTD
HApOJKCHHS JIITEM HECTIMKUX 10 Maysipii B ciM’i, Ae oOuaBa OaThbKU CTIHWKI JI0 M€l
XxBOpoOu?

Piwenna:

2. AyTOCOMHUHN Te€H, SKHUH y TOMO3UTOTHOMY CTaHiI 3YMOBIIOE PI3Ky ae(opMalliro
KIHITIBOK, Y TE€T€PO3UTOT MPU3BOJAUTH 10 BKOPOUCHHS NaNbIiB (Opaximaktuiis). XKiHka,
[0 Ma€ HOPMaJIbHI Majblll, BUHIUIA 3aMIX 3a 4YOJOBIKa 3 OpaxijakTuiiero. Ska
WMOBIPHICTh HAIBHOCTI OpaxifakTHIil y IXHIX JITeH?

Piwenna:

3. Pe3yc-HeraTuBHa IHKa Ma€ 4e€TBEPTY IPymny KpoBi, a i1 pe3yc-MOo3UTUBHUN YOJIOBIK
— mepiry rpymny Kposi 3a cucteMoro ABO. Uu Moxe B 111 ¢iM’T HAPOJUTUCS TUTHHA 3

reHoturioM 6athka? BiamoBinb oOTpyHTYMTE.
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Piwennsa:

4. 3picT TIOOWHU KOHTPOJIOETHCA JEKUIbBKOMAa TMapaMy HE34YeIUICHHX TeHIB, SKi
B3a€EMOJIIIOTh 3a THUIIOM IMOJiMepii. SIKIIO0 3HEXTyBaTH YMHHUKAMU CEpPEIOBHINA 1
YMOBHO OOMEXHUTHCS JIUIIE TPhOMa apaMy I'eHiB, TO MOYKHA MPUITYCTUTH, 1110 B SKIHChH
MOMYJIAIIT HU3BKOPOCII JIFOJIM MalOTh YC1 perecuBH1 renu 1 3pict 150 cMm, a HalBuI —
BCl JoMiHaHTHI renu 1 3pict 180 cM. Huzbkopocna *xiHka OApYXHJIaCh 3 YOJOBIKOM
cepemnHporo 3pocty. B Hux Oyrno uerBepo mitei, ski mamu 3pict 165 cm, 160 cm, 155
cM, 150 cm. Bu3naure reHoTHIIN OaTHKIB 1 HAIIAIKIB.

Piwenna:

5. HopmanbHuii cyX y JTFOAMHA KOHTPOJIIOETHCS IBOMA HE3UETNIEHUMHU JTOMIHAHTHUMHU
reHaMHU, OJIMH 13 SIKUX BIJIMOBIJIA€ 32 HOPMAJIbHHUI PO3BUTOK CIIyXOBOT'O HEPBY, a 1HIIHMA
— 32 HOpMaJIbHUI PO3BUTOK BYIIHOTO 3aBHUTKA. J[BOE TTIyXOHIMHUX OJIPYKYIOTHCS, Y HUX
HAPOJIKYEThCS TPOE NIITEH 3 HOPMAJIBLHUM CITyXoM. Bu3zHauTe reHoTUIH OaThKIB 1 AITEH.

SIxuii nie Tii B3aeMoii reqis?
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Piwenna:

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHS.
1. TecToBi 3aBIaHHA.

2. HaBuajipbHO-METOIMYHUI TTOCIOHUK.

SAHATTS Ne9.
1. TEMA: TEHETUKA CTATI. YCITAAKYBAHHA 34YEIIVIEHE 31 CTATTIO.

2. AKTyaJibHicTh TeMu. O3HAKU 34YEIUICHI 31 CTATTIO YCIAIKOBYIOTHCS 32 OCOOIMBUMHU
3aKOHaMH, TOMY II€ B@XJIMBO MpPH BHUBYEHHI CMagKoOBUX XBopoO. Jlms kparmioro
3aCBOEHHS TEOPETUYHOTO MaTepially CTYI€HTH PO3B A3yIOTh F€HETHYHI 3a/1ayi.

3. Mera 3anaTTs. BMITH IHTEpIIpeTYBaTH MEXaH13M T€HETUYHOTO BU3HAYEHHSI CTaTl SIK
MEH/IETIOI0YO01 03HAKH JIFOIMHUA. 3HATH OCOOJIMBOCTI YCMAIKyBaHHS O3HAK, 3UCIIJICHUX
31 craTTio. HaBuutucs po3s's3yBaTu 3aaaui.

4. 3aBaaHHsl IS CAMOCTIHHOI PoOOTH miJ Yac MIATOTOBKM Ta INPOBEJAEHHS
3aHATTS.

4.1. TeopeTH4Hi MUTAHHA 10 3AHATTH:

1. MexaHi3MU TeHETHYHOTO BU3HAYCHHS CTaTI.

2. YcnaakyBanHa ctari. O3Hakd, 34YEIUICHHI 31 CTaTTIO, 3aKOHOMIPHOCTI iX
yCTaIKyBaHHS.

3. YcnmankyBaHHSI 34EIUICHUX 31 CTATTIO 3aXBOPIOBAaHb y JMIOAMHHU. O3HAKH OOMEXKEeH1

CTaTTIO TA 3aJIEXKHI BIJ CTATI.
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XpoMOCOMH, OJHAKOBI y JKIHOYMX Ta YOJIOBIYMX OPraHi3MiB Ha3UBAIOTHCSA

aymocomamu.

XpoMocoMH, SIKI BIAPI3HAIOTBCS K 3a MOP(QOJOri€lo, Tak 1 3a TEHETUYHOIO
iHpopMalLli€l0, SKa B HHUX MICTUTBbCS, Yy JKIHOYMX Ta YOJOBIYMX OpraHi3Max

Ha3UBArOTbCA cmamesumu. BCJII/IKy, 3 MMapnu XpomMoCOM, HA3UBAKOTH X-XpOMOCOMa, a

MeHIry — Y-xpomocoma. [loenHaHHS cTaTeBUX XpOMOCOM Yy 3UTOTI BH3HAYA€ CTaTh
MaiOyTHBOT'O OpraHi3my.

Tunm XxpoMoCOMHOI0 BUSHAYEHHS CTATI:

— Akicue:

1.V ccaBuiB (JIt0AMHU), MYXH Jp030(p1IH.

QAA +XX; JAA + XV

2. Y nraxiB, I1a3yHiB, METEIIUKIB.

QAA +XV; JAA + XX a6o QAA +ZW; SAA +ZZ

— Kinokicne:

3. VY nmeskux KJomiB, KOHUKIB.

QAA +XX; JAA + X0

4.V nepeTuHYaCTOKPUIIUX.

?2n; dn (aumuuoinHuit Habip XPOMOCOM BiJHOBJIIOETHCS €HIOMITO30M).

OKpiM XpOMOCOMHHX, € III€ ¥ 1HIII MEXaH13MU, [0 PETYJIIOI0Th CTaTh:

1) BusHaueHHs1 CTaTi 3aJICKUTh BiJl PO3MIpY SHUICKIITHH: i3 BEIHMKUX SHIEKIITHH
PO3BUBAIOTHCS CaMHUIIl, a 13 APIOHKUX caMmIli (JIesK1 YepPBH);

2) BruiiB 30BHIIIHBOTO CepeoBUIa (MOPCHKUEN depB'sk OoHenmis). BimbHOXHBYYI
JUYMHKA TPUKPIILTIOIOTHCS O JHA 1 PO3BUBAIOTHCSA Y caMoK (JOBXMHA 10 1M), a

JUYUHKH, SIKI TOTPAIISIOTH Ha X000TOK caMKu — y camIliB (1-3 mm).

Cratb YCIIAAKOBYETHCA 3a 3dKOHAMHA MCHI[CJI}I.

P Q AA+XX x & AA+XY

6 (FrX) (RO

Fi AA+XX; AA+ XY
12 . 14

CraTb, siKa MICTHTb JIB1 OJIHAKOBI CTaTEBI XpPOMOCOMH, Ha3UBAETHCS 20.MO2AMENLHOIO.
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CraTh, sika MICTUTb Pi3HI CTATEBI XPOMOCOMH, HA3UBAETHCS 2eMEPO2AMEmHOI0.

OSHaKI/I, K1 YCIIAAKOBYIOTBECS YCPE3 craTeBl XPOMOCOMHU, HA3UBAKOTLCA 3UenieHumu 30

cmammipo. lle ssume Oyno Biakputo T. MopraHoMm npu BHUBYEHHI yCNaaKyBaHHS
3a0apBIICHHS OUeH Y MyXU APO30QiIH.

Oco0uHHU XIHOYOI CTaTi MOXKYTh OYyTH K 20M0- TaK 1 2emepo3u2omHumMu 32 TeHaMu

JIOKaNIi30BaHUMU y X-XpoMmMocomax. PerecuBHI aneni TEHIB y HHUX HPOSBISIOTHCA
TUIBKH Y TOMO3UTOTHOMY CTaHi.

Tak sk, y 0COOMH 4OJIOBIYOi CTaTi TIJILKM OJIHA X-XpOMOCOMA, TO BC1 JIOKAII30BaH1 y
HI TeHu (HaBITh PELECHBH1) OApa3y MHpOSBIAIOTbCA y (penotumni. Takuil opraHizm

HA3UBAETHCS 2eMI3U2OMHUM.

['enu, siKi 3HAXOAATHCA y X-XpOMOCOM1, MOXYTbh OYyTH:

1) TominanTHEUMHA. BoHM ITepearoThesl Bijl OaThbKa yCiM JJOUKaM.
Hanpuxknaza: TeMHa emaib 3y0iB.

X* - TemHa eManb 3y6iB

X" — 6ina emannb 3y0iB

P QX*X* x 4 XV

:

F, X°X% XY

50%-temnua (100% noukmu), 50%-011a emansb 3yOiB.

2) Penecusanmu. Bonu mepeaaroThes Big MaTepi (Hocii reHy) A0 cuHa. Hampukian:
reMo( s, JaTbTOHI3M.

XP — HOpMaIbHHiL 3ip

x4 - TaJIbTOHI3M

P 2 XPX! x 3 XPy

199N90

A 1 X°XP XPXY XPY; XY

25%-nanpToHiku (50% cuHIB)

O3Haku, sIKI YCHAJKOBYIOTbCS 4epe3 Y-XpOMOCOMY, Ha3WBAIOTHCS 20J1AHOPUYHUMU.

Bonu nepenarotbes Bij 60aThka yciM cuHaM. Hampukiiaa: TkaHWHA CiM’SHHKIB , 1XT103,

rinepTpuxo3.
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SIKIIo0 O3HaKa yYacTille 3YCTPIYaeThCsl y MPEICTaBHUKIB OJIHIET CTaTi, TO HE MOXKHA
CTBEpKYBaTH, 110 BOHA 3YEIJIeHAa 31 CTAaTTIO. € O3HAKH, 110 KOHTPOJIOIOTHCS CTATTIO.
['eHr 1MX O3HAK 3HAXOIATHCSA B ayTO cOMax. Tak, CXHJIBHICTh 0 PAHHBOTO OOJIMCIHHSA
— JIOMiHAHTHA O3HaKa y YOJIOBIKIB, a Y )KIHOK BOHA pElIECUBHA.

O3Haku, sKi 3ajexaTh BiJ CTaTi, 3yMOBJICHI T'€HaMHU ayTOCOM, ajieé MOXJIHUBICTh iX
NposIBY 3aJ€KUTh BiJ cTaTi opranismy. Hampukman: temOp ronocy (6ac TUIbKH y

YOJIOBIKIB), IIUPHHA Ta3y, BIAKIAICHHS XUPY 1 T.1.

4.2. Marepiaau 1J1s1 CAMOKOHTPOJIIO:

1. Slk nmepenaroThesi HAIAAKAM JOMIHAHTHI I'eHH, fIKi 3HAXOASATHCS B
X-xpomocomi?

A. Big Oarbka TIIbKH JOYKaAM

B. Big Oarpka TUIBKM CHHAM

Bix marepi Tinpku q09Kam

. Big maTepi Tk cMHAM

[lepenaroThes yCIM JITSIM HE3aJICKHO Bij cTaTl
K ycnaaKkoBy€ThCH 1aJbTOHI3ZM?

. 3deruieHuit 3 X-XpoMOCOMOIO JIOMiHAHTHUM T'eH
AyTOCOMHHI PEUECUBHUN F'E€H

3uerieHnit 3 X-XpOMOCOMOKO PELIECUBHUI I'eH
AyTOCOMHUI TOMIHAHTHUHN T'€H

3ueruieHui 3 Y-XpOMOCOMOIO T'€H

Slke XpoMOCOMHE BU3HAYEHHS CTATI y JIIOAUHHA?
QAA +XX; JAA + XV

QAA +XV; JAA + X0

. QAA +X0; JAA + XX

. QAA + XV; SAA + XX

.92n; dn

4. $SIxa 3 HMX 03HAK HAJEKHUTH 10 03HAK 00MEKeHHUX CTATTIO?

A.T'emodinis

OO0 W > ®WMUOO®TPB>PNMOITO

m

B. Anp01HI3M
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C.TinepTpuxo3

D.Hu3zbkuit TemMOp ronocy

E. JlanpTOHI3M

5. Ho/10BIiK-IaNbTOHIK OJPYXKYETHCHA 3 KIHKOKW 3 HOPMAJIbHMM KOJbOPOBUM
30pOM, 0ATHKO K01 OyB 1aJbTOHIKOM. SIKuM Oy/e 3ip y IXHixX giTei?

A.Bci niByaTtka OyayTh 370pOBI

B.Bci xnmomuuku OyayTh 3710pOBi

C.ITonoBrHa XJIOMYHMKIB 1 AIBYAT OYIyTh XBOP1

D.25% niteit OyayTh XBOPUMHU

E.25% niteit OyayTh 310pOBUMHU

6. SIke XxpoMoCOMHe BU3HAYEHHSI CTATI y NTAXiB?

A. PAA+XX; JAA + XY

B. QAA +XV; JAA + X0

C. QAA +X0; SAA + XX

D. QAA +XV; JAA + XX

E. 92n; dn

7. Y SIKHX OpraHizMiB yMOBM CepeJOBHMILIA CIPHUSIOTH NEPEeTBOPEHHI0 CAMOK HAa
camuiB?

A. IxkconoBuii Kt

B. I'opoGerpb

C. MaBna

D. IlevinkoBuii cucyH

E. bouenis

8. SIka HMOBipHICTb HAPOIKEHHSI XBOPOi JUTHHHM BiJ XBOPOro Ha remodiiiro
0aTbKa Ta MaTepi-HoOCis reHa reMoiJii?

A. 0%

B. 10%

C. 25%

D. 50%

E. 100%
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9. ¥V 3a0poBux 0aTbKiB HapoAuWBcs CHH JaJbTOHik. $lka BiporignicTh
HAPO/’KeHHS JiBUYMHKH TAJIbTOHIKA?
A.0%
B.10%
C.25%
D.50%
E. 100%
10.51x Ha3UBAKOTHCS 03HAKH, SIKi po3TalIoOBaHi B Y-XpoMocoMi?
A. KonominauTui
B. I[lneioTpomHi
C. lNonmannpuuni
D. Yonosiui
E. Hezanexni

IIpoToK0JI MPAKTHYHOTO 3aAHATTHA

JlaTta

Po6oTa Nel. Po3eé’a3zyeanns 3aoau.
Po3B’soxiTh 3a1a4i:
1. V monuau remodinis ycrmaaKkoBYeThCs K X-peliecuBHa o3Haka. Jlouka remodimika
30MpAETHCSI BUMTH 3aM1XK 3a CHHA 1HIIOTO reModIiKa, TPUIOMY HapedeHi He XBOPIIOTh
Ha Temodinito. Bu3HauTe HMOBIpHICTP HApOHKEHHA Yy HHUX JTUTHHH XBOPOi Ha
reMod o, IKOi cTaTi Oy/e 1 TuThuHa?

Piwennsa:

2. YoNOBIK-AAIBTOHIK OJIPYXKYEThCS 3 KIHKOI 3 HOPMAJIbHUM KOJIBOPOBUM 30POM,

0aThKO sIKOT OYB MaabTOHIKOM. SIkuM Oyze 3ip y iXHIX miTeir?
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Piwenna:

3. [loTemHiHHA 3y0iB MOX€E BU3HAYATHUCS IBOMA JOMIHAHTHUMHU T€HAMH, OJIUH 3 SIKUX
po3TaiioBaHuii B X-xpomMocomi. Y 6aThKiB 3 TEeMHUMH 3y0amMu HApOAWIIacs J04YKa 1 CHH
3 HOPMaJIbHUM KOJHOPOM 3y0iB. BH3HauTe BIPOTIAHICTH HAPOIKEHHS B LI pOAMHI
HACTYIMHOI AMTUHU TeX Oe3 aHOMaJii, sIKIIO TeMHI 3yOM marepi 0OyMOBIIEHI JIHUILE
TE€HOM, 3YCIUICHUM 3 X-XpOMOCOMOIO, a TEMHI 3yOu 0aTbka — ayTOCOMHUM T'€HOM, 3a
SIKUM BiH T€TEPO3UTOTHUH.

Piwenna:

4. I'inepTpuxo3 mepenaeThecsi yepe3 Y-XpoMOCOMY, a MOJIJAKTUJIsA — SIK JOMIHAHTHA
ayTOCOMHA O3Haka. Y poAuHi, e 0aTbKO MaB TINEPTPUXO03, a MATU — MOJIJAKTUIIIIO,
HapOJIUJIaCh HOPMaJlbHa CTOCOBHO O0OX O3HAaK Jo4Yka. Slka BIPOTiIHICTH TOTO, IO

HACTyIHA IUTHHA TaKOX OyJzie 6e3 000X aHoMaii?
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Piwennsa:

5. V nroauHM AanbTOHI3M OOYMOBJICHHI 34YETUIEHUM 3 X-XpPOMOCOMOKO PEICCHBHUM
reHoM. TanaceMis CaJIKy€eThCs SIK ayTOCOMHA JJOMIHAHTHA O3HAKa 1 CIOCTEPIraeThCs B
IBOX (hopMax: y TOMO3HUIOT Ba)KKa, YaCTO CMEpPTENbHA, Y TETEPO3UrOT — JieTKa Gopma.
XKinka 3 HOpMaTBHUM 30pOM, ajie JETKOK (OopMOI0 TanaceMii B HUTIO01 31 310pOBUM
YOJIOBIKOM, aJie TaJbTOHIKOM, Ma€ CHHA-JAJIbTOHIKA 3 JIETKOI0 (popMOIo Tanacemii. Ska
BIPOT1/IHICTh HAPOPKEHHS HACTYITHOTO CMHA 0€3 aHOMaTiii?

Pimienns:

JlaTa i mianuc BUKJIagava

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

2. HaByanpHO-METOAUYHHAI ITOCIOHUK.

SAHATTSA Nel0.
1. TEMA: XPOMOCOMHA TEOPIA CHAAKOBOCTI

2. AKTyajqbHicTh TeMH. BiIKpUTTS Ta BUBUEHHS SIBUIIA 3UEIJICHOTO YCIAJKyBaHHS

re’iB Mae QpyHaaMeHTalbHE 3HAYCHHS JJIsl PO3BUTKY T'€HETHKHU SIK Hayku. Moro anamni3
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Ma€ MpaKTUYHE 3HAUYEHHS y PETyNIOBaHHI cTaTi, 610T€XHOIOT11, TeHHIH 1HXeHepii.

3. Meta 3ansarTsa. HaBunTHcs BU3HauaTH HMOBIPHICTh MPOSIBY O3HAK Yy HAIAa/KIB IIPU
MOBHOMY 1 HETIOBHOMY 3Y€IUICHHI 'E€HIB.

4. 3aBaaHHsi I CaMOCTIifHOI pPo0OTHM mig 4Yac MiIATOTOBKM Ta NPOBeJICHHA
3aHATTH.

4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:

1. 3uennene ycnaaxyBaHHs. OcoOIUBOCTI yCIaJAKyBaHHS IPyH 3YETICHHS.

2. MexaHi3M KpOCUHTOBEpY, [IUTOJIOTTYHI JJOKa3H, O10JI0T1YHE 3HAUYCHHS.

3. XpoMocoMHa Teopisl CIIagKOBOCTI.

4. HexpoMOCOMHA CITaIKOBICTb.

['eniB 3HayHO OuIbIIe HDXK XpoMocoM. Y 1910 poli amMepuKaHChKUM T€HETHK
Tomac Mopran 31 cBOIMH CHIBpOOITHUKaMU €KCIEPUMEHTATbHO JOBIB, IO Y KOXKHIN
XpOMOCOMI JIOKaJli30BaHa BEJMKa KUIbKICTh I'€HIB, 5IK1 YCIAJIKOBYIOThCS pa3oM. ['eHu,

SIK1 JIOKATI3YIOThCS y OJHIA XpOMOCOMI, CKIIaJal0Th 2pyny 3uenienns. KibKicTh TpyIl

34YeIJICHHS JOPIBHIOE TAIUIOIIHOMY YHCITy XpoMOcoM BuAy. Tak, y monunau 23 rpynu
3UYETUICHHS.

Ane BoHM 34eruieHi He abcommtoTHO. [1im yac Meio3y BUHHMKAE KpOCHHTOBEp. YnM mami
OJIHWH BiJl OJTHOTO PO3TallOBaHI TeHHU, TUM YaCTIIE M)XK HUMHA BUHHUKAE KPOCHHTOBED,
110 TIOPYIIY€ 3YETUICHHS.

Jna excnepumenty Moprad Basio BUOpaB MyXy-apo30(diny: ii JIETKO yTpUMYyBaTH y
naboparopisix, BOHa MAYyXE IUIOJOBHTA, IIBUIKO PO3MHOXYETHCS, Ma€ TUIBKH &
XpOMOCOM.

Bin BuBuUaB, sIK yCIagKOBYEThCS 3a0apBIEHHS Tija 1 TOBKUHA KPUJT Y MYXH-IPO30(iIH.
CnouaTky BiH CXpellyBaB OMO3WIOTHUX caMoOK 1 camiliB. Ilepiie mokosiHHS OyJo0
OJIHOMAaHITHE.

B — cipe 3a0apBiieHHs Tina

b — yopHe 3abapBieHHS Tisa

V — HOpMaJbH1 KpHiia

V — KOpOTKi (HeIOPO3BUHEH1) KpHrJa
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P Q BBVV x & bbvv

¢ @) (v

F1 BbVv - 100% cipi 3 HopManbuumMu kpuaamu i @ i &

3ro/IoM BiH MPOBIB aHaJI3yHO4e CXpEllyBaHHS (OKpEeMO JJIsi CAaMOK Ta CaMIIiB)

JUTS BU3HAUEHHS T€HOTHUITY T10pUAIB, sIK1 Oyiu oTpuMaHi y Fi.
[Tpu ananizi riGpuAHOrO caMis BUMIILIM TUIBKM OCOOMHM CX03K1 Ha 0aTbkiB (110 50%).
VY camiiiB Myxu-apo30¢iu KpOCUHTOBEp HE B1I0YBAETHCS 1 T€HU 3UCTICHI HOGHICHLIO.

PQ bbw x & BbVv

:

F, BbVv; bbwvv
50% 50%

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

[Tpu anamizi riOpuIHOI CaMKH MyXU-APO30(pUIH BUSBUIOCH, IO OCOOWH, SIKI
CXOX1 Ha O0aThKiB, y MOTOMCTBI Buinuio Oinpmie (mo 41,5%), a ocobun, ski
KOMOIHYIOTh 03HaKku 0aTbKiB — MeHuIe (1o 8,5%). T.Mopran poOUTh BUCHOBOK, 1110 Y

CaMOK MYXH-Ip030(1IH MPOXOAUTH KPOCUHTOBEP, TOOTO, TE€HU 3UYEIUICHI HEnQ8HICHIIO.

P Q BbW x & bbw

cEVbR V) &) 51 b BN\Jb

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

17 mopranin

C. H. 9. K. C. K. Y. H.

Ha ocHOBi oTpumanHux pe3ynbpTariB, Mopran poOuUTh BHCHOBOK, IO T€HHU
3a0apBIIEHHS Ti1a Ta JOBXKUHHU KPHUJI 3HAXOJATHCS B OJHINA XPOMOCOMI 1 TOMY IIi T€HU
YCIAJIKOBYIOTHCS 34ETNIEHO. AJle 3YEIUIEHHS MOKE MOPYILIYyBaTUCh KPOCUHIOBEPOM. %
KpocuHrosepy Mixk reHamu (1% xpocunrosepy=1 Mopranizai) 6yi10 yMOBHO MPHUIHITO
3a BiAcTaHb MK HuUMHU. lle mamo 3Mory OyayBaTh TEHETHYHI KapTH XPOMOCOM.

BincoTtok kpocunrosepy T. Mopran 3anpornoHnyBaB BU3Ha4aTH 3a PopMyIioro:
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nl_ : 100 = % kpoccunrosepy, e
n
N, — 3arajgbHe YKCIO KPOCOBEPHUX OCOOMH;
N,- 3arajJbHE YKUCJI0 HAIAIKIB
Kpocunrosep 3MiHIOE 4acTOTYy T'€HIB y Ipynax 34eIUICHHS, 110 3MiHIO€ ¢deHoTur. Lle

oIuH 13 (pakTOpiB KOMOIHATUBHOI MIHJMBOCTI y OpraHi3miB. LluTonoriyny kapTuny

KPOCHHI'OBEPY BIIEpILIE ONMCAB NATCHKUM BUCHUN STHCEH.

XpoMocomHa Teopisi cnaakoBocTi Oyna chopmynsoBana T.Mopranom.

OcHOGHI noNoCeHHA:

1. I'eHu 3HaXOJATHCS Y XpOMOCOMax, KO>KHUN TeH 3aiiMae eBHE MICIIe — JIOKYC.

2. 'enu po3raiiioBaHi JIHIWHO 1 yCHIaAKOBYIOThCSA 34erieHo0. KiabKICTh IpyIl 3UeTieHHS
JIOPIBHIOE TAIIOITHOMY HAOOpy XpOMOCOM.

3. Mix anenpbHIMHU T€HaMU BUHUKA€E KPOCHHTOBEP.

4. BiporigHiCTh KPOCUHTOBEPY 3BOPOTHO MPOMOPIIiiiHA BIJICTaH1 MK T€HAMH.
Bizncranps Mixk reHaMH BUMIPSIIOTh Y CAHTUMOpPTaHijgax.

1 cantumopraniga =1% KpocHHTOBepYy.

Humonnazmamuuna cnadkogicmps TIOB’A3aHa 3 OpraHoigaMu KIITHHH,
3MaTHUMU JI0 CaMOPENPOAYKIi (MITOXOHpIi, iacTUAN. eHTpioil). CTPYKTypH, sKi
PO3TaIllOBaH1 Y KJIITHHI 11032 SAPOM Ha3MBarOTh Iasmigamu. [lo3zasaepHi reHu 371aTHI
0 PO3MHOXXEHHS 1 BHUIMAJAKOBO PO3MOAUIAIOTHCS IO JOYIpHIX KIITHHAaX. Bonu
NepenaloThCsl HACTYIMHOMY TOKOMIHHIO y CKIAIi IHUTOIUIa3MH SHULEKIITUHU. Tomy
HAWTOJIOBHINA POJbh Y TMEpelaBaHHl IMO3asACPHUX TEHIB HAJCKHUTh ITUTOILIA3MI
MaTEepUHCHKOTO OPTaHi3My, 1 MPOSB O3HAKH, 10 BU3HAYAETHCS IMO3aSJACPHUM TE€HOM,
Oyne HeomHakoBUM. [lo3asijiepHi TE€HH B3a€EMOJIIOTH 3 SIACPHUMH 1 TIepeOyBalOTh Mif

KoHTposneM saepHoi JJHK.
Hanpukian:

1. HuTomnasmaTuyHa CIaaKOBICTh, MOB’s3aHAa 3 I'€HAMHU IUIACTUA, Bioma s
pi3HuX BUAIB pocauH. Cepen HUX € GOpMU 3 MO3aTUHUMU (CTPOKATUMU) JTUCTKaMu. Ls

O3HaKa MepeIacThCs M0 MATEPUHCHKIHN JITHIT 1 3yMOBJIEHA TUM, 110 YaCTHUHA IUIACTH]I HE
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3JaTHa yTBOpIOBAaTH mirMeHT xuopodin. Ilicas moxaimy kmiTuH 3 6e30apBHUMH
IJIACTUIAMU B JIMCTKAX YTBOPIOIOTHCA Ol IUISAIMH, SIKI YEPTYIOThCSA 13 3€JICHHUMU
autstHKkamMu. [lmacTuam po3MHOXKYIOTBCA TMOALIOM, TOMY iM IpUTaMaHHAa T€HETUYHA

HENEePEePBHICTH: 3€JIeH] IJIACTU/IN AAI0Th MOYATOK 3eJIeHUM, a 6e30apBHi - 6e30apBHUM.

2. SIBuIille MUTOIUIA3MATUYHOI CHAJKOBOCTI, MOB’s3aHE 3 I€HaMH MITOXOHJPIH,
BUBYAIM HA TPUKIAAl JPLKIKIB. Y MITOXOHAPIAX IHMX MIKPOOPraHi3MiB BHUSBJICHO
I'€HH, K1 3YMOBJIIOIOTh BIJICYTHICTh a00 HasBHICTh IUXAJbHUX (DEPMEHTIB, a TaKOXK

CTIHKICTB 40 i1 IIEBHUX aHTUO10THKIB.

3. BrumB saepHMX TEHIB MAaTEpUHCHKOTO OpraHi3My dYepe3 ITUTOILIa3My
SHIEKTITUHY Ha (JOPMYBaHHS JIESIKUX CTAaHIB O3HAK HAIIAJKIB MOXKHA MPOCTEKUTH Ha
NPUKIAAl MPICHOBOAHOTO MOJIOCKA — CTaBKOBHUKA. Y HBOTO € (pOopMH 13 pI3HUMHU
CTaHaMH CIAaJKOBOI O3HAaKM — JIBOTO YW TMPABOIO HANPSIMKY 3aKpPY4eHOCTI
yepenamKky. AJenb, 10 BHU3HA4Ya€ IMPABO3aKPYUEHICTh 4Yepemnamiky, JOMIHYe HaJ
JT1BO3aKPYUYEHICTIO, OJIHAK HAMPSMOK 3aKpPy4eHOCTI BU3HAYalOTh T'€HU MATEPUHCHKOTO
opraniamy. Hampukman, ocoOMHM, TOMO3WUTOTHI 3a  PELECHBHOIO  aJIEJUTIO
J1BO3aKPYUYEHOCTI, MOXYTh MaTH MpPaBO3aKpy4deHY Uepemaiiky, SKIIO MOXOASTh Bij
MaTEPUHCHKOTO OpTaHi3My, KUl MaB JOMIHAHTHY aJieib MPAaBO3aKPY4YEHOCTI. Takum
YMHOM, PO3LIEIUIEHHS 32 O3HAKOI0 HANpPSAMKY 3aKpy4eHOCTI YepemamKkd Ipu
CXpeIllyBaHHI CTAaBKOBHKIB (DEHOTHUIIOBO TMPOSIBISIETbCA 13 3aMi3HEHHSM Ha OJIHE

MOKOJIIHHS.

4.2. Marepiaau 1J1s1 CAMOKOHTPOJIIO:

1. 1o Take rpyna 34enjieHHs1?

A.JlomiHaHTHI 1 peLIECUBHI ajeni

B. Tinmpknu 1oOMIHAHTHI aJieil

C. Tinbku perecuBHi ajeni

D.Bci renu onHiel xpoMocomMu

E. 'enu, 1m0 KoayrOTh allbTEPHATHBHI 03HAKH

2. Slke cxXpellyBaHHS Ja€ 3MOry BHU3HAYMTH BiJICTAHb MiK reHaMH Yy
rpynmi 3uenjieHHs?

A.MownoriOpuHe
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B. Ananizytoue

C. duriopuane

D.Iloniribpunae

E. Tpuribpunne

3. Bincranp mix resamm B i K ckiaamae 10 % xpocunrosepy. Slka
BiporignicTs yrBopenns rametr BK y ocoounu 3 renotunom BbKKk?

A.0%

B.10%

C.5%

D.45%

E.50%

4. Slke cmiBBiZHOWIEHHA MYX ApP030(in 0yn0 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 i fIKi THIIM TamMeT YTBOPIOKTHCHA y 0cO0MHU AaBB sIKIIO

BiacTaHb Misk 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% As; 10% aB; 40% aB

E.40% As; 40%AB; 10% aB; 10% aB

6. Illo BinOyBaeTbcsi MpU YTBOPEHHI raMeT y pPe3yJbTATi HEMOBHOTO 34YelJIeHHsI
reHiB?

A. KoH'roramisg

B. Tpaucnokanis
C. Myramis
D

[Ipouecuur
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E. Kpocunrosep

7. Ckinbku TUNiB ramMet yTBOopIo€ opranizMm CcDd npu noBHOMY 34ernuieHHi reHiB?
Al

B.2

C.4

D.6

E.8

8. Y nurerepo3urorHoi ocoounn reiu B u d 34yemnuieni. SIki HekpocoBepHi rameru
MO’Ke YTBOPIOBATH 1eil opranizm?

A.Bd, 8D

B.Bd, BD

C.BD, &d

D.BD, 8D

E.Bd, Bd

9.V npo3odinu Bincranp mixk resamu B u C — 12 moprania. flka BiporignicTs
nosisu moroMcrBa ¢ renorunom BeCc npu cxpemyBanni BBCc x BBCc?

A.12%

B.0%

C.6%

D.50%

E.44%

10. B muui Bigcrans Mixk renamu A u C — 20 % kpocunrosepa. SIka Biporignictb
NMosIBM MOTOMCTBA ¢ reHoTUNOM AACc npu cxpemyBanHi AaCc x aacc?

A.20%

B.0%

C.10%

D.50%

E.40%

HpOTOKOJ'I MNPAKTHYHOI'O 3aHATTSH

Jlara

PoGorta Nel. Po3eé’azyeanns 3adau.
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1. CxinpKu 1 K1 TUIIA KPOCOBEPHUX 1 HEKPOCOBEPHUX raMeT YTBOPIOIOTHCS B OCOOUH 13
TaKUMU T€HOTUIIAMHU:

a C B b) C b

c b C

w

SKII0 BijicTanb Mixk reHamu B 1 C 8 mopranin?

Piwenna:

2.V JIOIUHU PELECUBHI TeHH a 1 D 3yMOBIIOIOTH CXWJIBHICTH 110 AiabeTy W 10
rineproHii. 1[I renn nokamizoBaHi B OJHIA ayTocomi 1 BiJicTaHb MiX Humu — 10
MopraHif. Buznaure iMoBipHICTE (y %) HaApOIKEHHS CHHA, CXWJIBHOTO J0 3rajlaHuX
XBOpOO, SKIIIO MaTH reTEePO3UroTHA 32 0O00Ma O3HAKaMHU, a 6aThbKO XBOPHIL HA J11a0eT Ta
TIIIEPTOHIIO.

Piwennsa:

3. Y monunun penecuBHud reH remoduri (h) 1 peuecuBHuil TeH nanbToHI3MY (d)
JoKali3oBaHI B X-XpoMmocomi Ha BiAactani 9,8 wmoprasigu. Bimomo, mo kiHkKa

reTEepPO3UTOTHA HA JAIBTOHI3M 1 remodinito. [Ipudomy aHOMaIBHI TEHH JIOKAJi30BaH1 B
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pisHux X- Xpomocomax. BusHaute, siki AITM MOXYyThb OyTHM B Hel Bia HUTIO0Y 31

340pOBHUM YOJIOBIKOM.

Piwennsa:

4. Karapakra 1 HOJIAAKTHIIIA Y JIFOJUHU 3yMOBJICH] JOMIHAHTHUMH ayTOCOMHUMHU TiICHO
3ueruieHUMH reHamu. JKiHKa, MaTh SKOI cTpakhajla Ha KaTapakTy, a OaThbKO Ha
MOJIJAKTUITIO, B3sjIa HUTIO0 31 3A0POBUM YOJOBIKOM. HamumriTe MOXJIHMBI T€HOTHUIIN 1
dbeHoTUNM JITeH BiA 1bOro HUIHOOY, SKIIO >KIHKA YyCHaJKyBajla KaTapakTy 1

[IOJI JAKTHUJIIIO Bl OATHKIB.

Piwennsa:

JlaTa i minnuc BUKJIagava

5. MarepiajibHe Ta MeTOAMYHE 3a0e31eYeHHS.
1. TectoBl 3aBIaHHS.

2. HaByanpHO-METOAUYHHAI ITOCIOHUK.
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SAHATTSA Nell.

1. TEMA: MIHJIUBICTHD Y JIFOAUHUA SIK BJJACTUBICTD KUTTS 1
IF'EHETHUYHE SIBHUIIIE

2. AKTyajIlbHiCTb TeMH. 3aKOHOMIPDHOCTI MIHJIMBOCTI BHUKOPHUCTOBYIOTHCS Y
rOCTIOAAPCHKINA MISUTBHOCTI JIFOJIMHUA, a TaKOX B MEIWIIMHI. 3HaHHS MOAMQIKAiitHOT
MIHJIMBOCTI BHKOPHUCTOBYIOTBCS I TPOMAaryBaHHsS 370POBOTO CIIOCOOY JKHTTS,
3arapTyBaHHS ~ OpraHi3My JOguHU. MyTaniiiHa MIHJIMBICTD TE€X  IIMPOKO
PO3MOBCIOKEHA. Y PE3yNbTaTi MyTallid 3 SBIISIOTHCSA 1 YCIIaJKOBYIOTHCS aHOMAJii y
OyJ10B1 TiJIa, CITAJIKOBI XBOPOOHU JIFOIMHH.

3. MeTa 3aHaTTA. BMiITH pO3pI3HATH Ta XapakTepu3yBaTd pi3HI (HOpMH MIHIMBOCTI,
OIIIHIOBATH iX POJIb B €BOJIIOLIIT Ta MPHU MOSB1 TUX YH 1HIIUX O3HAK JIFOJUHHU.

4. 3aBaaHHsl VI CaMOCTIiHOI po0OTHM mig 4Yac MiATOTOBKH Ta MPOBeJCHHS
3aHATTS.

4.1. TeopeTu4Hi MUTAHHSA 10 3AHATTH:

1. MiHnuBicTh, POPMU MIHIUBOCTI.

2. Mopaudikarii Ta HopMa peakiiii. BaactuBocti Mmoaudikariii.

3. Kom0iHaTtvBHa MIHJIMBICTH, 11 JKepena.

4. Myrariiina mianuBicTh. Kiacudikaiii myraiiit. MyTtarensi ¢pakTtopu.

5

3aKOH rOMOJIOTTYHUX PSJIIB CMAIKOBOI MIHJIMBOCTI, HOTO MPAKTUYHE 3HAUCHHS.

Minnugicmp - 11€ BIACTUBICTh OpraHi3MiB HaOyBaTH HOBUX O3HAK B IPOIEC]

IHIMBIAYaJIbHOTO PO3BUTKY. 3aBISKA MIHJIMBOCTI KOXKEH OpraHi3aM Mae€ CBO1
OCOOJMBOCTI, MPUYOMY I1HIWBITYAIBHICTh BJIACTHBA HABITh T'€HETUYHO OJHAKOBUM
ocobnHaM (OAHOSANLIEBUM OJU3HIOKAM, MPEICTaBHUKAM OJHOTO KIIOHY), K1 3aBXIU
MarTh JIEJBE BJIOBUMI BIIMIHHOCTI B pO3Mipax, MPOIOPIAX T, MPOSBI TUX YU
1HIMX O3HaK. T.4., MATPUMY€ETbCA PI3HOMAHITHICTh OPraHi3MiB OJHOTO BUTY.
Dopmu minaueocmi:
1) Moauduxkariiitna (HecnaakoBa);
2) I'enoTumosa (CrajakoBa).

Moouguxayiitna minaugicms - 1€ PyHKIIOHATbHA MIHJUBICTh, SIKa 3MIHIOE

peamizamiro cnaakoBoi 1H(opmari. Bona 3amexuTh Big YMOB 30BHINIHBOTO
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CEpeIOBHINA Ta TEHOTHUITY.
3MiHM OpraHi3My, HaOYTI ITiJl BILIMBOM 30BHIIIHBOTO CEPEIOBUINA, III0 HE TOPKAIOTHCS

TE€HOTHITY, HA3UBAIOThCA MOOdUpikauiamu.

Mexi nposiBy (eHOTUIy OpraHizmy, siki BU3HA4Y€H1 JaHUM T'€HOTUIIOM, Ha3UBAIOTHCS

Hopmo peakyil. Hanpukiasa: aiama3oH MiHIMBOCTI POCTY JIFOAWHU CTAaHOBUTH Bif 155

10 220 cM. Bcee, 1o BUXOOUTH 32 MEXI1 ITUX MOKA3HUKIB - BIAXWUJICHHS BiJ HOPMH: y
HEepIIOMY BUMAJIKY - KAPJIUKH, Y APYTOMY - TIraHTH.
Hopwma peakiiii OyBae:
e Ilupoka. 1llupoxy HOpMY peakilii MarOTh KUIbKICHI O3HaKu (3picT, Bara, po3Mip
CTOIH, KUCT1, KUTbKICTh €PUTPOITUTIB 1 T.II.)
» Byzvka. By3pky HOpMY peakilii MaloTh SKICHI O3HaKH (KOJip OdYeil, rpynu KpoBi,
pPO3MIpH CepIisi, TOJIOBHOTO MO3KY 1 T.II.)

MopaudikaiiiiHa MIHJIUBICTh Ma€ TaKl 61ACMUBOCHII:
1) Hecnaokogicmp - He TOPKAETHCS TCHOTHUITY.
2) Adanmuenicms - 3aBXIM IPUCTOCYBAIBbHA JI0 YMOB CEPEIOBHUIIIA.
3) Adexkeammnicms - CTyIiHDb 3MIHU O3HAKM BU3HAYAETHCS CHIIOKO 1 TPUBAIICTIO BIUIHBY
dakTopa.
4) 36opomnicme - TIpu TPHUIMHEHHI BIUTUBY (aKTOpa O3HAKA IOBEPTAETHCA O
MOYaTKOBOT'O MPOSIBY.
5) Macogicms - onHi ¥ Ti caMi (hakTOpU BUKJIMKAIOTh OJHAKOBI 3MiHM y BCiX 0COOWH
JAHOTO BUJTY.

6) Busnauenicms - peaxiiisg Ha (aKTOpH CEPEIOBUINA ITepeI0adyBaHa.

MoaudikaiiitHoI MIHIMBICTIO MOSCHIOETHCS T0sIBA (heHOKORII - KOTIIFOBAaHHS MPOSBIB
MyTaHTHOTO TeHa. Hampukiaa: HE3pOIIeHHS BEpXHKOI T'yOM MoOKe OyTH BHKJIMKaHE
pelLieCUBHOI0 MyTalli€elo reHa ado Hectrauero O, B mepion ii GopMyBaHHS y TUI0za
(KypiHHS, aJIKOTOJIb).

MoaudikamiiiHa MIHIUBICTH 3abe3nedye 1HAWBIAyalbHE TMPUCTOCYBAHHS
Oprafi3My /0 3MiH YMOB HaBKOJIMIITHHOTO CEepeIoBHUIIa. BOoHa KOpHCHA IS OpTraHi3My,

aJie He MPU3BOJUTH 10 €BOJIOLINHUX 3MIH Y TOIYJISIII].
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VY pO3BUTKY OJHHMX O3HAK BHUPIMIAIBbHY POJIb BIAIrpa€ T€HOTHUI, y PO3BUTKY
HIIKX - 30BHIITHE CEPEIOBUIIE. 3aJI€KHO BiJl YMOB 30BHIIIHLOTO CEPEIOBUIIA CTYITIHb
(dbeHoTUIIOBOTO TMPOSIBY TeHa Moxke Oyt pisHa. lle sBume oTpumano Ha3By
excnpecugnicmy. Hanpukiaz: mosaiaakTHIIIs.

He y BciX HOCIiB IaTOJIOTIYHOIO I'eHa BiH 000B'I3KOBO MPOsBIA€ThC. OuH reH
Mmosxe nposiBisitucsa B 100% BumnajkiB (ycnagkyBaHHS TPy KpoBi 3a cuctemoro ABO), a
IHIIMA B 3HAYHO MEHIIOMY BIJICOTKY BHIIQJIKIB, a00 TPOSIBUTHCS JIUIIE B IEBHUX
yMOBax cepeaoBuia (rmojarpa, BpO/KEHUH BUBHX cTerHa). KiTbKICHUM TMOKa3HHUK
(eHOTUIIOBOTO MPOSIBY TE€HA HA3UBAETHCI HEHEMPAHMHICIIO.

MiH/IUBICTh, $IKa TOB'SI3aHa 31 3MIHOK TEHOTUITY OCOOWHM, Ha3UBAETHCS
T€HOTUITOBOIO.

Po3pi3Hst0TH 1Ba BUIM T€HOTUIIOBOI MiHJIUBOCTI:
» KoMOiHaTHBHY;
* Myramiiiny.

Komoinamuena minaugicme - 1€ 3MiHA TEHOTHUITY, sKa IOB's3aHa 3

nepekoMOiHaIiero reHiB 6aThkiB. KoMmOiHATHBHA MIHJIMBICTH 3MIHIOE HOPMY peakiii
OprasizMy 1 TUM caMHM 3a0e3reuye BUKMBAaHHS UM 3aTU0eNb OpraHizMy.

Mexanizmu KOoMOIHAMUEHOT MIHJIUEOCHIL:

1) Kpocunrosep.
2) Hezanexxne po3xomKeHHs Ta KOMOiHAaIlli HETOMOJIOTTYHUX XPOMOCOM B ramMeTax.
3) BumnaakoBa 3ycTpiy raMeT IIpH 3aIlliIHCHHI.

VY npupoai KoMOIHATHBHA MIHJIMBICTH JIy>K€ PIIKO MPU3BOAUTH 0 YTBOPECHHS
HOBUX BHIB. JItoJHa BUKOPUCTOBYE 11 JUIsl OTpUMaHHS HOBUX COPTIB POCIHH, MOPIT
TBapuH. [i 3aKOHOMIPHOCTI BUKOPUCTOBYIOTCA B MEIMKO-TEHETHYHHMX KOHCYIbTALiIX
IUIS PO3PaXyHKY PU3UKY HApOJKEHHS XBOPOI IUTHUHHU.

Mymauinitna _minaugicms - 1€ TIBUJKA, CTPUOKOMOAIOHA 3MIHA TEHOTHILY

Oprasizmy, sika NmposiBisgeTbcs (eHoTHnoBo. OCHOBM BUEHHS MPO MyTallli 3aKiajeHi
rojimaHjacbkuM yueHuM ['. ne ®dpizom, BiH 1 3amponoHyBaB TepMiH «MyTallis». Came
MyTallisIMA 3yMOBJICHUH TOMIMOP(}i3M JIIOJACBKUX MOMYJISALIN: PI3HUM KOJIp oueH,

BOJIOCCSI, MITMEHTAIllsl LIKIPH, TPYNH KPOBI Ta 1H. Y pe3ynbTaTi MyTalii 3'SBISIOTHCS
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pi3HI CHajaKoBl XBOpoOW. 3 MyTaliiHOT MIHJIMBICTIO TMOB'I3aHa €BOJIIOLIS - TMPOIIEC
YTBOPEHHS HOBUX BHUJIIB, COPTIB 1 MOPIJI.
Knacugpikayii mymauii:
1. 3a micuem 6uHUKHEHHA
* Comamuyni - BAHUKAIOTh B COMAaTUYHUX KJIITHHAX 1 YCMAJIKOBYIOTHCS TIJIbKHU ITiJ1 Yac
6e3cTaTeBOr0 a00 BEr€TaTUBHOTO PO3MHOKEHHS (TJIKA CMOPOJIUHU 3 OUTMMHU SITOJIaMU,
B eMOpioreHesl - Mo3aiku). X04 1 HE YCHAJIKOBYIOThCSA, ajie PI3KO 3HIKYIOTh
pPENpPOAYKTHUBHI MOKJIMBOCTI OpTaHi3My.
» I'enepamugni - BUHUKAIOTh B CTaTE€BUX KJIITHHAX, MEPENAIOThCA IiJ 4ac CTaTEBOTO
PO3MHOKEHHS (OBOIIUTH)
2. 3a sccummezdamuicmio
e J/lemanwni - HECYMICHI 3 KUTTAM (T€H reModiii)
» HanienemanwHhi - pi3KO 3HWKYIOTh JXUTTE3aTHICTh OPraHi3MiB
 Heimpanwni - He BIUIMBAIOTh HAa >KUTTE3ATHICTH OPraHi3MiB, MOXYTh OyTH
KOPUCHUMHU.
3. 3a xapaxmepom nposey
o /lominanmmui - Bifipa3y X TPOSBISAIOTECS Yy TOMO- 1 T€TEPO3UTOTHOTO OPraHi3my, B
OCHOBHOMY HE *KHUTT€3/IaTHI 1 THHYTh Ha PaHHIX CTaJlsX PO3BUTKY OpraHi3my.
» Peyecueni - BOHU IPUXOBaHI B FETEPO3UTOTaX, TOMY HAKOMMMYYIOTHCS B TeHO(DOHIaX
BU/JIIB Y BEJIMKIN KIJTBKOCTI.
4. 3a xapakmepom dirouux haxmopie
* Cnonmanni - BUHUKAIOTH T1]] BIUIMBOM HEBIJOMUX MPUPOTHUX (DaKTOPIB
* Inoykoeani - BUKIIMKAIOTh CIELIAJIbHO CIPSIMOBAHOIO JII€I0 MYTareHiB
5. 3a xapaxmepom 3min cenemuyno2o anapamy
* ['enomHni.
* Xpomocomui.
* ['enni.

I'enomni mymauii 1oB's3aH1 31 3MIHOIO uHcia XpOMOcOM. J[0 T€HOMHHUX
MYyTaIlii BITHOCSTD:

a) Iloninnoidite - 301bIIEHHS YKMCla XPOMOCOMHHUX HAOOpIB COMAaTHYHUX KIITHH Y

MOPIBHSIHHI 3 IUTUIOITHUM.
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[Tonmimnoinis 3a0e3nedye y pPOCAMH OTPUMAaHHS OUIBII PO3BUHYTOI BEreTaTUBHOI
CHUCTEMH, BEJIUKHX IUIOAIB 1 HACIHHS 3 BEJIMKOK KIJBKICTIO MOXXUBHUX PEYOBHH.
binpime TpeTWHM BCIX NOKPUTOHACIHHMX - TMOJIIUIOiAM. Y TBapUHHOMY CBITI
MOJTITUIOTIS - IIKIAJIMBA MyTallisl.

[Toninoinis BUHUKAE, KOJIM XPOMOCOMH HE PO3XOJATHCS /10 MOJIOCIB KJIITUHH ITiJ1 4ac
MiTO3y abo Meio3y. [Ipu oMy po3pHBarOTHCS BCl HUTKH BepeTeHa Moty abo BOHU
B3araji He yTBOPIOIOTHCA.

6 _I'emeponnoidia_(aneynnoidis) - 30uIblIeHHS a00 3MEHIIEHHS KiJIbKOCTI OKPEMHUX

xpomocoM. Hanmpuknaza: 2n +1 - tpucomik, 2n - 1 - MOHOCOMIK, 2 n - 2 - HYJICOMIK.
KitiTuHY 31 3MIHEHUM YHCIIOM XPOMOCOM 3'SIBJISFOTHCS] BHACIIIOK MTOPYIIIEHb y TIPOIIEC]
MiTO3y abo Meio3y. Skmio MyTamis BigOyiacs y CTareBil KIiTHHI, TO (EHOTHUI
Hallagka Oy/Je MOBHICTIO 3MIHEHHUU. SIKIO MyTallisi BUHHKJIA BHACIIIOK MOPYIICHHS
MITO3y Ha cTajli ApoOJieHHs, i1 yCHaJgKOBY€ JHMIIE 4YacTUHA KIITUH OpraHizMy
(Mo3aikn).

Y pociaMH TeTeporuIOifisi MOXE TMPU3BECTH 10 YTBOPEHHS HOBHX BHIIB i
TIIBUIIYBATH KUTTE3AATHICTh. Y TBAPUHHOMY CBITI - JIeTaldbHA MyTallisl. 301UIbIIICHHS
qyclia CTaTeBUX XPOMOCOM - CTEpUiIbHA ab0 HaIMIBCTEPUJIbHA MyTallisl. 3MEHILIECHHS

qgucia XpoMocoM - ctepriibHa (X0), ado neranbHa (Y0) MyTariis.

Xpomocomni abepauii - 1€ 3MiHa CTPYKTYPH XPOMOCOM.

a) Hecmaua - BiIpuB TUISHKA XPOMOCOMH, SIKHI HE Ma€ IICHTPOMEPH.

b) leneuin - BunaganHs cepeHbOT TIITHKA XPOMOCOMH.

C) Tpancnokayia - niIAHKA XPOMOCOMH IIepeHIia Ha IHIIY HETOMOJIOTIYHY
XpOMOCOMY.

d) Ineepcia - ninsuka XxpoMocomu Bifipsaacs i po3sepHynacs Ha 180°C.

e) Aynaikayia - TOBTOPEHHSI OHOI 1 TOT XK IIJISTHKH XPOMOCOMH.

Hecraua, nenertis, TpaHCIOKaIIis - 11€ JETAIbHI 1 HAMIBICTAIbHI MyTaIlii.
[HBepcis - HeMTpalibHAa MyTallisi a00 MIABUILYE KUTTE3ATHICTh OPTraHi3My.

Jlyrutikaitist - MyTarlisi, sika Iopyurye poooTy JesIKUX OpraHiB.

I'enni mymauii noB'si3aH1 31 3MIHOIO CTPYKTYpPH I'€HA.
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a) 3amina nykneomuoie (LHAA (Ban) Ha LITT (ry) - cepnionoaiOHO KITITHHHA aHEMIs)
b) Bcmaska nykneomuodis
C) Bunaodinnsa i empama nap nykineomuois

d) Ymeopennsn nexomniemenmaprux nap

Hatimenma minsaka monekynu JIHK, 3miHa sSikOro mpu3BOAWTH A0 MyTallii,

Ha3MBAETHCS MyTOHOM. MYTOH JIOPIBHIOE OJIHIM Mapi HyKJICOTHIB.
['enni mytamii HaWcCKIaAHIm JJIsi BUBUEHHS. BOHM MOXyTh OyTH HEWTpalbHUMH,
KOPUCHMUMHU a00 WIKVIMBUMU JUIS 1HAUBIAyyMa, a JJIg BHAY - II€ OCHOBHHUH
NOCTa4aJIbHUK Matepiany s MPUPOAHOTO J000py. 3aBAsSKM TEHHUM MYTaIlisiM
BUHUKJIH aJIeJIbHI TCHH 1 BEJIMKA KUTHKICTh BIACTHBOCTEMH, SIK1 € Y OpTraHi3MiB.

Pi3Hi MyTaliii oqHOTO 1 TOTO X I'€Ha MOXYTh MPHUBECTH 0 IOSBU 2eHOKONIIL.
I'enokonii - oguH 1 TOW ke (EHOTUI KOHTPOJIIOETHCA PI3HUMH TI'E€HOTUIIAMHU.
Hanpuxknaa: anb0iH13M MOXke OyTH BUKIMKAHUN ayTOCOMHO-PEIIECUBHOIO 1 ayTOCOMHO-
JIOMIHAaHTHOIO MYyTaIlIsIMHU T'€Ha.

Mymazenni _gpakmopu - GakTopu 30BHIIIHBOTO CEPENOBUINA, SKI BHUKIUKAIOThH

BUHUKHEHHS MyTaIlii.

I. Hereneruusi:

a) @i3uuni (oHI3yr0Ue, pEHTTEHIBChKE BUIIPOMIHIOBAHHS).

b) Ximiuni (repOittuau, NECTUIUAN, HOJI, €TUICH, IIYKOP, a30THCTa KHCI0Ta Ta 1H.)

C) bionoziuni (Bipycu Ta MPOMYKTH IX KUTTEIISUTBHOCTI BUKJIMKAIOTH MEepeOyI0OBYy B

JTHK).

II. I'eneruuni (momwmnku: y penaparii JHK, penymmikamii JAHK, xpocunrosepi,
HasBHICTh B OpraHi3Mi I'eHIB MyTaTOPIB 1 aHTUMYTaTOPiB).

KoMyTarenu - pe4oBHHM HEMyTareHHOi MPHUPOIH, IO MIJACUIIOIOTh HETaTHUBHY IO
myTtareHiB (BiTamid C, kodein).

AHTUMYyTareHu - PEYOBHHHM, IO MIJBUINYIOTh CTIHKICTh KIITHH 1O HETraTHBHOTO
BIUIUBY MYTareHiB 1 3HMXYIOTh KIJBKICTh MOIIKO/PKEHUX MYTareHOM KJITHUH (BITaMiH
C, B-xapotuH, BiTamiH E).

Anmumymauiuni Mexanizmu:

1. [TapHicTh XpOMOCOM B JUIUIOIIHUX KaplOTUIAX MEPEUIKODKAE, 3aBIASKH (PEHOMEHY
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reTepO3UTOTHOCTI, MPOSIBY Y (PEHOTHUII PELIECUBHUX MYyTAaIlil.

2. IloBTOpH NESAKUX TEHIB.

3. TpumnneTHiCTh 1 HAAMIPHICTh TEHETUYHOTO KOTY.

i anTMyTaIiiiH1 MEXaH13MH OOMEXYIOTh MPOSB MyTalliil y PeHOTUI1 0coOOUH.

4. Pemnapartiisi Ipu3BOJIUTh /10 YCYHEHHS 13 CIIQJIKOBOTO MaTtepialy KJIITUHH 3MIHEHOT
TIUISHKHA.

VY 1920 p akagemix M.l.BaBijioB chopMyIIIOBaB 3aKOH 20MON0ZIYHUX PAOIE Y
CIAJKOBIH MIHJIUBOCTI: Poou i eudu zememuuno OIU3LKI maromb NOOIOHI paou
CRAOKO0GOT MIHIUBOCH 3 MAKOI) NPABUIbHICHIIO, W0, 3HAIOYU 3MIHU Y 00HO20 8UOY
MOXHCHA 3HATIMU NOOIOHT Y OIU3BLKO20 TIOMY 8UOY.

Lle#t 3aKOH JEKUTh B OCHOBI METOJIy T€HETUYHOTO MOJICIIOBAHHS, KOJIM Ba)Ki
XBOpPOOU JIFOJJMHU BUBYAIOTHCS HAa MOJEIISAX TBAPHUH (HAMPHUKIAA: TeMO(IiI0 BUBUAIOTh

Ha MHIIIaX 1 co0akax).

4.2. Marepianu 111 CAMOKOHTPOJIIO:

1. Y nikapsi-peHTreHo0JI0ra, o Npamlwe B CTOMATONOTIYHIi KiIiHini npotsrom 20
POKiB, Ha OJHIA pPyuwi BUHHUKJO NPOMEHeBe ypa:keHHs wWIKipu. fka ¢opma
MIiHJIMBOCTI 3yMOBJIO€ BAHNKHEHHS Li€l xBopooun?

A.I'eHoMHa myTarlis

B.I'enna myTartis

C.Monmudikarrii

D.XpomocomHa abepartis

E. Komb6iHaTuBHA MiHIUBICTh

2. Sk Ha3MBAa€TbCsl OPraHizM, SIKIIO B HOro KJIITHHAX 3 JAUILUIOIIHOTO Haldopy
XPOMOCOM BHIIAJAKOTH ABi FOMOJIOTiYHI Xpomocomu ?

A.T"aruoinuui

B. Tpucomik

C.Monocomik

D.Hynicomik

E. [Tonicomik

3. MoaudikaniiiHa MiHJIUBiCTH MOB’si3aHAa 3i 3MiHOI0:
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A.T'ena

B.I'enomy

C.I'enotuny

D.®denotumy

E. Kapiotuny

4. MyTramii:

A.BuHHKaIOTh MacoBO

B.He cnipuunHSIOTH 3MIH T€HOTHUITY

C. Cipu4uMHSAIOTH 3MiHU T€HOTHUITY

D.3aBxnu ycnaJgKoBYIOThCS HAILIAKAMU

E. 3aBx1u MaroTh IPUCTOCYBAIBHUI XapaKTep

5. I'enni myTauii — ne 3miHa:

A.CTpyKTypHu XpoMOCOM

B.Ilopsaky nykneoruzis B JJHK

C.KinbKoCT1 CTaTEBUX XPOMOCOM

D.Po3ramryBanHs rerepoXpoMaTHHy

E. KinbkocTi ayTocom

6. 'enepaTuBHi MyTalii ycnaJKOBYHOThCS il Yac PO3MHOKEHHS
A.Cniopamu

B.CrareBum nuisixom

C.be3crareBUM NUIIXOM

D.BereratuBHo

E. [Taprenorene3om

/. SIkvi THII XPOMOCOMHUX MYTAalliil 4aCcTO He BILIMBA€ HA (peHOTHN?
A. [lenermis

B. dymmikaris

C.IuBepcis

D.Tpancnoxartis

E. Hecraua

8. SIk Ha3MBaKOTHCA MyTallil, IKi BHHMKAOTh Y COMATHYHHUX KJITHHAX?

A HeiiTpanbHi
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B.JleranbHi
C.I'enepartuBHi
D.ComaTtnuni
E. InnykoBani
0.4ki renni myranii ¢GeHOTHNIOBO NPOSABJISAIOTHCS TiJIBKH Y TOMO3UTOTHOMY
CTAHOBMIL?
A.JloMiHaHTHI
B.PerecuBni
C.HeiitpanpHi
D.JletanbHi
E. CnonTanni
10. Ilo sBASETHCA MeXaHI3MOM KOMOIHATHBHOI MiHJIMBOCTI?
A.KpocuHrosep
B.Monudikaris
C.Myrarmis
D.Tpancnsis
E. ITpouecunr
IIpoTOKO0J NPAKTUYHOIO 3AHATTH

ata

PoGora Nel. Xpomocomni abepauii.
3amaiioiTe 1 Ha3BITh TUIH XPOMOCOMHHX aOepalliid, sIKIIO BUXiJHA XpPOMOCOMa Mae
TaKy OyJ0BY:

A

r X T m OO O
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PoGorta Ne2. I'enni mymauii.

Po3B’soxiTh 3a1a4y.

Hano manmror JTHK: TAOTTI TAAA LTI T I A.

a). SIkoi0 craHe MOCHiIOBHICTh aMIHOKUCIOT y OUIKY, SIKIIO MK CbOMHUM 1 BOCBMHUM
HYKJIEOTHUIaMU BOYAYETHCS TOJAATKOBUI HYKJICOTH]] 3 TUMIHOM?

0). SIkoro cTaHe MOCIIOBHICTh aMIHOKHCIIOT Y MOJIEKYJ Oika, ko B ganio3i JJHK
3 JIEB’SITOTO MOJIOKEHHS BUIIAJE aqcHIH?

B). SIkor0 OyJie MOCIIIOBHICTh aMIHOKUCIIOT y OUIKY mpu ayrutikaiii aurstaku JJTHK mix
3 15 kogoHamu?

Piwenna:

Curyariiii 3aj1aui:

1. batbko 1 Matu — TIiIyXi, ajge TIJIyXOoTa >KIHKM 3aJeKUTh BIJ PELECUBHOTO
ayTOCOMHOTO T€Ha, a B 40JIOBIKa € (peHOKOMI€10. SIka HMOBIPHICTh HAPOKEHHS TITYXUX
JITEH y IBOTO MOAPYHOKS?

2. Cunre3 y KITHUHaX crenudiyHoro Oiaka 1HTEpPEpoHYy TOB’s3aHUN 13
KOMIUIEMEHTApHOIO B3a€EMOJIIE€I0 JIBOX JOMIHAHTHMX HealleJbHUX TeHIB A 1 B,

JIOKAJII30BaHUX Y PI3HUX Mapax ayTocoM. 3 SKOI (OpPMOIO MIHIMBOCTI IOB’Si3aHE
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HApOKEHHSA 3J0POBUX JITeH BiJ OATHKIB, y SIKUX MPUTHIYEHA 31aTHICTh O YTBOPEHHS
iHTepdepony?

3. YV 3m0poBux OaThKiB HapoAMJIacs MIBYMHKA 3 (DEHIIKETOHYPI€I0, OJHAK 3aBISKU
CHeliaIbHIN J1€TI BOHA pO3BUBAJIacs HOpMaIbHO. Y1 MOXHA BBaXXaTH (DEHITIKETOHYPIIO
CIIaJIKOBOIO Martojioriero? 3 skuMu (hopMaMu MIHJIMBOCTI TOB’s3aHa I XBOpoba 1

MO>KJIUBICTB 11 BUTIKYBaHHS?

Jara i miagnuc BUKIJIajgaya

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

2. HaBuajpbHO-METOIMYHUI TTOCIOHUK.

3MICTOBHH MOJIYJIb 3
Memoou éueuenns cnaokoeocmi 1r00uHuU.
Cnaokoei xeopoou.

SAHSTTS Nel2.
1. TEMA: OCHOBU 'EHETUKMU JIIOAUHU. METOU TEHETUKHA
JIOJIMHU: TEHEAJIOTTYHMH, BJIU3HIOKOBU I
2. AKTyajibHicTh TeMH. 3HAUEHHS CIAAKOBUX (PAKTOpiB B MATOJOTI JIOJUHH 34
OCTaHHIA Yac Ay’ke 30UIbIINIIOCH, TOMY 3HAHHS OCHOB I€HETHUKH JIFOJUHU MOTPIOHI B
MOBCSIKJIEHH1M poOOTI JiKaps.
3. Merta 3aHaTTs. BMITH KOPUCTYBAaTHCh TEHEATIOTIYHUM Ta OJM3HIOKOBUM METOIAMH.
4. 3aBaaHHA AJIs1 CAMOCTIHHOI pani MiJ 4ac NiArTOTOBKYU TAa NPOBeACHHS 3aHATTS.
4.1. TeopeTU4Hi NUTAHHA 10 3aHATTH:
1. OcHOBM MeIMYHOI T€HETHKH.
2. JlromnHa Sk 00’€KT TE€HETWYHHX MJOCHIKEHb. METOIM BHBYEHHS CIAJIKOBOCTI
JFOTVHH.
3. T'eneanoriunuii meton. IlpaBuma ckiamanHs poaoBoAiB. ['eHeTnyHHMil aHami3

POJIOBOIB.
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4. bnau3HOKOBHM MeTo[. Bu3HaueHHs BIIMBY TE€HOTUIY Ta JOBKLUIA B MPOSBI

IMaTOJIOTIYHUX O3HAK JIOAWHH.

I'eneTuka JgawaMHU a00 AHTPONMOreHeTHMKAa — II€ HayKa, SKa BHBYaE
3aKOHOMIPHOCTI CITaIKOBOCTI Ta MIHJIMBOCT1 Y OKPEMUX JIFOAEH, MOMYJISIIii JTFOIeH.
Menuuna redHeruka (pO3AUT AHTPOTIOTCHETUKHM) BHBYAE TEHETUYHUN MeEXaHI3M
BUHUKHEHHS 1 PO3MOBCIOJKEHHS CITaJIKOBUX XBOpPOO Ta BHECOK CIIaJIKOBOCTI ¥y
BUHHMKHEHHS HaHOUIBII TSHKKUX HE CIIAJIKOBHUX I1aTOJIOTIH.

BuBYEeHHS T€HETUKY JIFOAMHY TIOB’SA3aH1 3 8€IUKUMU MPYOHOUWAMU:
® HEMOXXJIMBE CKCIIEPUMEHTAIBHE CXPEIICHHS;
® HEMOXJMBO CTBOPUTH OJIHAKOBI YMOBHM JJisi WIEHIB OAHI€l ciM’i, TUM OiibliIe
JIEKIBKOX MOKOJIIHb;
® TIOBUIbHA 3MiHA ITOKOJIIHbB;
® HEBEJIMKA KIJTBKICTh HAIIQJIKIB Y KOXKHIN CIM’T;
® yJIFOJMHU CKJIaJHUN KapiOTHII,
® BeJIMKA KUJIBKICTh TPYII 3UCILJICHHS,;
® BHCOKAa MEHETPAHTHICTh Ta EKCIPECHUBHICTh TEHIB, IO MPU3BOJUTH JI0 BHUCOKOTO
noiaiMopdizMy O3HaK.
AJte, He 3Ba)Kar04M Ha BC1 TPYAHOIIIl, FT€HETUKA JIIOJIUHH YCITIIITHO PO3BUBAETHCS.
HayxoBenib, crioctepiralouu BEJUKY JIIOJCHKY TMOMYJIAII0, MOXKE BUOUpATH 3 THCSY
HUTI001B Ti, K1 HEOOX1HI /I TEHETUYHOTO aHai3zy. Meros riopuan3aliii CoMaTUYHUX
kmtuH 1 JIHK-anamizy go3Bojisse  eKCIEepHMEHTAIBPHO BHUBYATH JIOKATI3allll0 T'CHIB B
XpOMOCOMaX, iX HOPMY U MaTOJIOTit0, TPOBOJIUTH aHAi3 TPYI 34YETIICHHS.
Memoou cenemuku 1100UHU:
VY cyuacHiii reHeTHIIl JTIOJUHU BUKOPUCTOBYIOThH TaKi METOIH:
1. T'eHeanmoriynwmii

bau3HokoBUI

Hepmatormidiuyauit

2
3
4. TlonmynamiiiHO-CTaTUCTUYHUIN
5. bioxiMiuHu#R

6

[{uToreHeTHUHMM
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/. T'eHeTnkKa COMaTUYHHUX KIITHH

8. JHK-anami3 (MoJeKyJIpHO-TEHETUYHHU )

9. MogaentoBaHHs

10. IIpenaTtanbHOl JIarHOCTUKM (BU3HAUEHHS TEHOTUIY Yy TNpEHaTaIbHUM Tepioa
PO3BUTKY).

I'eneanociunuii. by 3anpononoBanuii y 1865 pori 3aCHOBHUKOM T€HETHKHU

moauun @.I"anproHOM. 32 AOMOMOTOIO IILOTO METOAY MOXHA MPOCIIIIKYBATH OYIb-sIKi
O3HAaKH Yy PAAYy MOKOJiHb, MPU I[bOMY BKa3ylOUM HAa POAMHHI 3B’S3KH MK WJEeHAMU
pomoBoxy. I 'eHeanorist — 11e poIOBIT JIFOAMHH.

['eneanoriyaumii MeTO1 BKJIIOYAE AEKIJIbKA €TaIlIB:

Iepuuii eran - 30ip iHPOpMaIii npo npobdaHa Ta HOTO poauYax.

IIpo6ano — moaunHa, ;s KO CKIanaloTh poxoBia. Moro Gpatu Ta cectpu — cubcew,
JIBOIOP1/IHI OpaTh Ta CECTPU — HaIIBCUOCH.

[Tpu HE0OX1AHOCTI TPOBOASTH METUYHE OOCTEKEHHSI BCIX WIEHIB POJOBOLY.

Ha npyromy erami poOssith 2cpaghiune 3006parcenns ponoBony. Jis ckiiamgaHHsS
POJIOBOY TIPUIHSATI CTAHIAPTHI CHMBOJIH.

Tperiii eranm — ceneanociunuii ananiz. MeTa — BCTaHOBJEHHS T€HETUYHUX
3akoHoMipHOCTel. CrodyaTky BH3HA4yalOTh, YU € O3HAKA CHAJKOBOIO. SIKIIO O3HaKa
CIaJKOBa, TO BU3HAYAIOTH THI CIAJKOBOCTI: JOMIHAHTHHUM, PEIIECUBHUHN, ayTOCOMHU,
3uerieHud 31 crartio. Ilicnsg 1poro BH3HAYaAIOTh 3UTOTHICTH MpoOaHIa, TPYNH
34CIICHHS, IEHETPAHTHICTh Ta €KCIPECUBHICTh reHa. Bee 1e HeoOXiaHo, 00 3poouTH
po3paxynok puzuxy (4eTBepTHIi eTam) MMPOSBY NATOJIOTIT y HAIIAJIKiB, BUSICHUTH, Bij
KOTO 1 KOJIH 1151 TIaTOJIOT1sI MPUMIILIA.

Po3pi3HSI0TE: aymocomue Ta 3uenniene 3i cmammio yCIaaKyBaHHS

SIKII0 O3HaKa OJHAKOBO YAaCTO 3yCTPIYAEThCS Yy 4YOJIOBIKIB Ta JKIHOK, TO TI€H
pO3TallOBaHUil B aymocomax.

Aymocomno-oominanmmna o3naka (A):

1) 3ycTpidaeThest B KOXKHOMY IMOKOJIIHHI,

2) y xBopuX 0aThKiB (Aa) MOXYTh OYTH 370pOBI 1iTH (aa);

3) y 3mopoBuX 0aTHKIB (aa) HE MOXe OyTH XBOpHUX TiTeH (A).

Aymocomno-peyecusna o3naxa (a):
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1) 3yctpivaerbes piako (iHOI B OJTHOMY MTOKOJTiHHI );
2) y xBopHuX 0aThKiB (aa) HE MOKe OyTH 30pOBUX JiTei (A);

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

3uennene 3i cmammio ycCnaoKy6aHH:I.

Sxio o3HaKa mepenaeThes Bij OaThKa A0 CMHA 3 MOKOJIHHS B MOKOJIIHHSA, TO T€H I€l
03HAaKH pO3TallOBaHUM B Y-xpomocomi.

Ski110 03HaKa 4yacTille 3yCTPiYaeThCs y KIHOK 1 IepeAaeThes BiJl XBOPOro OaThKa BCIM
JIOYKaM, TO 11e X-00MiHaHmHe YCNAOKYBAHHA.

Skio o3Haka YacTille 3yCTPIYaeThCs y YOJOBIKIB 1 MEPENAEThCS BiJ XBOPOTO [Iija
4yepe3 MaTU-HOCIsI OHYKY, TO 11e X-peyecusHne ycnaoKyeanHs.

bausnwkosuit — onuH 13 HAWOLIBII pPaHHIX METOAIB BHUBUCHHS TEHETHUKU JIOIWHHU.

brnu3HOKOBHI METOJ MOCHiIKEHHsT OyB 3anpomnoHoBaHui y 1876 p. aHTIIMCBKUM
aaTpornosioroM 1 mcuxonorom @. lanproHOM. BiH BuminMB cepen ONMM3HIOKIB JBI
IPYIIN: OJTHOSIHMIIEB] (MOHO3UTOTHI1) 1 ABYSIUIIEBI (TU3UTOTHI).

Biu3HIOKOBHI METOT BUKOPUCTOBYETHCS Y TEHETHII1 JIFOAUHHU JIJIs1 TOTO, 1100 OI[IHUTH:

- CTYINIHb BIUIMBY CHaJKOBOCTI 1 HaBKOJHUIIHBOTO CEpPEAOBUIA Ha OyIb-sKy
HOpMaJIbHY 200 MAaTOJIOT1YHY O3HAKY;

- TIEHETPAHTHICTh Ta EKCIIPECUBHICTh TEHY;

- e(eKTUBHICTb BUKOPUCTAHHS JIIKIB

- e(exTUBHICTh METO/IIB HABUAHHS Ta BUXOBAaHHS

- koedirmient 1Q.

ETanu 6J11M3HIOKOBOTO METOY:

1) mu1st criocTepeeHHs BiTOUPAIOTh Mapy OJIM3HIOKIB OHI€T CTAaTi;

2) BU3HAYAIOTh 3UTOTHICTH OJIN3HIOKIB.

M3 — po3BUBaIOTHCS 13 OJHIET 3Ur0TH, MarTh 100% onHaKOBUN Te€HOTHN (OJHAKOBY
rpyny KpoBi, CTaTh, MAIIOHKY IIKipH 1 T.1.), 100% npr>KuBIIOBaHICTh TPAHCILJIAHTATY.
/I3 - pO3BUBAIOTHCH 13 PI3HUX 3UTOT Ta CXOXKI K PiAHI OpaTH 1 CECTPH.

3) Bu3HA4a0Th % MOAIOHOCTI y TPyMax MOHO- Ta AM3UTOTHUX OJIN3HIOKIB.

Jl7is OLIIHKYU pOJIl CHAJAKOBOCTI Y PO3BUTKY Ti€l UM 1HIIOI O3HAKU POOJIATH PO3paXyHKU
3a hopMyJIoL0:
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% noaioHoCTI Mb - % noaioHocTi I[B

100 - % noxioHoCTiI I[B

ne H — koedirmient cmankoBocti, Mb — onHo- Ta JIb — ABysiieBi OM3HIOKY.

ITpu H= 0,7 — 1 o3Haka crnaakoBa;

npu H =0 — 0,3 ocCHOBHHMIA BIJTUB Ma€ HaBKOJIUIITHE CEPEIOBUIIIE;

npu H = 0,4 — 0,6 cnaakoBiCTh 1 HABKOJIMIIHE CEPEIOBHUIIE OJHAKOBO BILUIMBAIOTH Ha

dhopMyBaHHS O03HAKH (MYyJbTU(AKTOPIAJIbHI).

baraTo maTonoriYHUX O3HAK JIIOJAWHU SBISIOTHCA MYJIbTU(AKTOPIAIbHUMHU.
Mynemughakmopianvni xeopooéu — 1e XBopoOU 31 CHAIKOBOIO CXUIIBHICTIO.

Jl71s1 X mposiBY HEOOX1THO:

1) HasBHICTB TE€HY

2) YMOBH JUIsl HOTO MPOSIBJICHHSI.

Jlo MynbTUdaKTOpiaIbHUX XBOPOO BIIHOCHTBCSA IIYKpOBHM JiabeT, TilepToHis,

aTepOCKJIepo3, MU30(PEHis, SMIIENCis, aTKOTOMI3M 1 T.1.

Tomy iX mpodinakTuka moJiArae y BCTAHOBJICHHI TPYI PU3UKY (CHaAKOBA CXUJIbHICTh)

Ta MATPUMAHHS YMOB, 110 TIOTIEPEIKAIOTh HEraTUBHE MPOsIBICHHS reHy. Hampukias,

[P HAsIBHOCTI TIMEPTOHIT y OAHOTO 3 OaThKiB, Tpeba:

- KOHTPOJIFOBATH apTepialbHUM THCK Y JITEI;

- PEKOMEH]IyBaTH 3J0POBHIA CIIOCIO KHUTTS, 3aHATTSA CIOPTOM, CHEI[labHY JII€TY;

- JOTPUMYBATHCh PEKUMY Tpalli Ta BiIMMOYNHKY.

Bce 1nie nae npodinaktuunuii epekT — 30epekeHHs 310pOB’ s AITEH.

4.2 Marepiajau 1Jsi CAMOKOHTPOJIIO:

1. Micas aHajizy poaoBOAy JiKap-TeHeTHK BCTAHOBHUB: 03HAKA NMPOSIBJISETHCH Y
KOKHOMY IOKOJIIHHI, KIHKH TA Y0JIOBIKH YCIIAAKOBYIOTh 03HAKY OJJHAKOBO 4acCTO,
0aTbKM B OJJHAKOBiM Mipi nmepeaawTs 03HAKHM CBOIM AiTsM. Bu3HauTe, AKUil THII
yCHAAKyBaHHA MA€ JOCTIIKYBAHA 03HAKA.

A. AyTOCOMHO-TOMIHAHTHUN

B. AyTtocomHoO-periecuBHUN

C. X-3uereHe JOMIHAHTHE yCIaKyBaHHs
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D. X-3uemnene peliecuBHE yCaIKyBaHHS

E. V-3uemene ycnaakyBaHHS

2. T'onnanapuyHi 03HAKHU yCHAIKOBYIOThCS:
A. AyTOCOMHO-AOMIHAHTHO
AyTOCOMHO-PELIECUBHO

34emieHo 3 «Y» XpOMOCOMOIO

O O W

34erIeHo 3 «X» XpOMOCOMOIO JOMIHAHTHO

E. 3uenneno 3 «X» XpoMOCOMOIO pELIECUBHO

3. Ha 3o00paxeHHi pogoBoay KBajpar, Oilsi SIKOr0 HaMa/jJbOBaHa CTpijiKa,
03Ha4ae:

A. TIpobGann *iHOYOi cTaTI

B. Tlpo6ana 4osoBiuoi cTari

C. lutuHa, sika HapoaAnsIacs MEPTBOIO

D.BukuneHn

E. lutuna, HOCIH O3HAKHU

4. BkaxiTh O03HaKHW, sIKi XapakTepHi Aasi X-34YeIJICHOTO PeLeCMBHOIO THILY
YCHAAKYBAHHSA:

A.O3Haka ycnaJKOBy€ThCSl BCiMa JOUKaMU

B. Vci ¢penotumnoBo 310poBi JOYKH XBOPUX UYOJIOBIKIB € HOCISIMH T€HA, IO 3yMOBIIIOE
PO3BUTOK XBOPOOU

C. XBop1 40JIOBIKM MEPEIat0Th perecuBHui anenb reHa 50% cuHiB

D. TpamisieTbCs mepeBaxHO y KIHOK

E. XBopi vonoBiku nepenaroth perecuBHuil anens rena 100% cuni

5. BJIN3HIOKOBHII MeTO/X 32CTOCOBYIOTH /JIsl BUSHAYEHHS:

A.T'enotumy opranizmy

B. denotuny opranizmy

C.T'etepo3uroTHOCTI TPOOAHTY

D.T'eneTn4HOi CTPYKTYpH MOMYJISALIT

E. Ctynens BIJIMBY cIaIKOBOCTI M cepeoBUILA Ha (POPMYBaHHS O3HAKU

6. XT0 O0yB 32aCHOBHMKOM OJIM3HIOKOBOI'0 METO/A NOCTizKeHHs ?

A.T". Meupgens
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B.T. ne ®pus

C.T. Mopran

D.®. l'ansTOH

E. A. Beiicman

7. Slkum Oyae koediuieHT XoJbUMHIEpa, SKIIO
00yMOBJIEHA CTIAKOBICTIO?

A.0

B.0,3

C.0,5

D.1

E.2

8.5k Ha3uBaeTbCsA 0c00a, POIOBI/ IKOI BUBYAETHCSH?
A. dirypanT

B. IIpoGann

C. Ocobucrictb

D. XBopuii

E. Ocobuna

9. Cubcu — ue:

A.Opranizmu, 5Kl TOCIIKYIOThCS
B. Hamagku

C. Pigni 6patu Ta cectpu
D.bartbku

E. Buknani

MIHJMBICTD Yy NOIYJSIIIL

10. Sk ycnmaakoBY€ThCS 03HAKA, SIKIIO BOHA He MePelaeThes Bil 0aTbKa 10 CUHIB,

ajie MPOSIBJISAETHCS HalfuacTile y 40J10BiKiB?
A. AyTOCOMHO-TOMIHaHTHO

B. AyrocoMHO-periecCuBHO

C. X-1oMIHAHTHO

D. X-peuecuBHo

E. Uepes Y xpomocomy
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IIpoTOK0J NPAKTUYHOTO 3AHATTH

JlaTta

PoboTa Nel. Ckrnadanns ma ananiz poooeoois.

BukopucToBytoun TeHETHUYHY CHMBOJIKY CKJIaIiTh Ta MpOaHANI3yWTe POJIOBOIM 3a
Jereno. BuznauTe Tunm ycnajgKyBaHHS O3HAKH, 3UTOTHICTH OCOOWH.

1) YonoBik XBOpHiI Ha JAAJIBTOHI3M OJIPY>KEHHUH 13 37J0POBOIO JIBOIOPITHOIO CECTPOIO,
OpaT K0T Takoxk XBopuii. baTbku HOAPY XK 3710pOBi. IxHi Matepi — pinni cectpu. Jin
4OJIOBIKa XBOpHUH, 0aba — 370poBa. Y MOJPYXOKS YETBEPO MITEH: OJHA JOYKa 1 CUH
XBOPi, JIB1 JJOUKH — 3710pOoBi. XBopa A0UYKa y HLII001 13 3I0POBUM YOJIOBIKOM Hapouja
JIBOX XBOPHUX CHHIB Ta 340pOBY J0uKy. CIpOrHO3yWTe, SIKI IITH MOXKYTh HapOAMTUCA

B1J1 IITI0O0Y XBOPOT'O CHHA 13 3JJ0POBOIO JKIHKOIO.

2).Kapookuii 40J0BIK OApYKHUBCS 3 OJAKUTHOOKOIO KIHKOI0. B HUX Hapoamiocs Tpoe
KapOOKHUX CHHIB 1 OJaKUTHOOKA JIOHbKA. Y OJHOIO 3 CHHIB — OJIAKUTHOOKA XIHKa, Y

JPYroro — Kapooka >KiHKa, YOJIOBIK JOYKU — KapooKkuid. CporHo3yure, skl OHYKH 3a
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KOJbOPOM O4Y€W MOXXYTh HApOAWTHCA y IX JiTed, SKIO0 y JAOHBKH HapOJIUBCSA

OJIAaKUTHOOKHM CUH. SIKi1 TEHOTUITH MaIOTh WICHH I[1€1 POJTUHU?

PoboTa Ne2. Bniue cnaokoseocmi i cepedosuuia Ha po36umoK 03HaK.
3acTocoBytouu Ghopmyny oounciienHs koedimienta cnaakoBocti K. Xonpnuarepa:

% noaioHocTi Mb - % noxioHocTi I[B

100 - % noxioHocTi I[B
1 hopMyITy 0OUHCIICHHS BIUIUBY CEPEIOBHIIIA:

E =100% - H, a6o (1 - H), 3anoBHiTh TaOIHUIIIO:

Nen/mm Hopmaabhi Ta IoaionicTh, % | H (cmaak.) E (cepen.)
NATOJOTIYHI 03HAKHU Mb Ab
1. Konip oueii 95 28
2. I'pynu kposi 100 30
3. Blsepyfucu 92 40
nanovuyie
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4, Knuwonozicmo 32 3
5. »Boeua nawa” 33 5
6. Ilpupooxcenuit  eusux | 41 3
cmezHa
7. HIu3ogppenin 70 13
8. bpounxianvna acmma 47 24
9. Ankozonizm 54 18
10. | I{ykposuii 65 18
diabem
11. | Tybepxynvo3 37 15
12. | Kip 98 94
13. | Koknarow 97 97

1 BU3HAYTE POJIb CIAJIKOBOCTI Ta CEPEIOBUINA Yy TPOSBI IIUX O3HAK, PO3AUIMBIINYU iX 3a
rpymnamu:

1. O3Hakwu, 110 BU3HAYAIOTHCS CIIaJKOBICTIO

2. O3HaKH, M0 BU3HAYAIOTHCS CEPEIOBUIIEM

3. MynbTudaxkropiaiabHi (cepeoBHUIIE Ta CIIATKOBICTD)

PoGorta Ne3. Po3eé’azyeanns 3aoau.

Po3B’soxiTh 3a1aut:

1. Tlogarpa BU3HAYa€ThCS TOMIHAHTHHM ayTOCOMHUM TE€HOM. 3a NESKUMU JaHUMH
(B.I1. Edpoimcon, 1968), neHeTpaHTHICTh TeHY y 40JIOBIKIB ckianae 20%, a y *KIHOK
BOHA JIODIBHIOE HYJIO. Ska BIpOTiAHICTh 3aXBOPIOBAHHS IIOJarpOd B POJAMHI
TeTEPO3UTOTHUX OATHKIB?

Piwennsa:
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2. Slka BIPOTIMHICTh HAPOKCHHSI 3JOPOBUX KAPOOKUX MITeH Bij NUIIOOY 310POBOi
KapOOKOi KIHKH, OaTbKO sIKOi OyB OJAKUTHOOKHWW Ta XBOPIB Ha PETUHOOJIACTOMY
(370sIKICHA MyXJIMHA OKa) 1 OJAKUTHOOKUM YOJOBIKOM, XBOPHM Ha PETHHOOIACTOMY,
MaTH SIKOTO OyJia KapoOKOIo Ta 370poBoto. Kapuit koiip oueil 1oMiHye Ha OIaKUTHHUM.
PernnoOnacToma BU3HAYAa€ThCA IHIIMM —JOMIHAHTHAM ayTOCOMHMM T€HOM 3
neHerpanTHicTIO 60%. Bignmosias oOrpyHTYyHTE.

Piwenna:

Jara i miagnuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHsI.
1. TecToBi 3aBIaHHA.

2. HaBuajipHO-METOIUYHUHN TTOCIOHUK.

SAHSATTSA Nel3.
1. TEMA: MOJIEKYJISIPHI XBOPOBHU. BIOXIMIYHUI METOJ 1 JHK-
JMIATHOCTHUKA.
2. AKTyaJbHicThb TeMH. BUBUEHHS TE€HOMY JIOIMHU CIHPHUSIO PO3pOOI METO/IIB
JIKyBaHHS Ta NPOQIIAKTUKUA THKKUX MOJEKYIApHUX XBOpoO. Ha kmiTuHHOMY piBHI
JKYIOTBCS TaKi XBOPOOH, sIk reModi1isl, rajlakTo3eMis, IlyKpOoBUH J1a0erT.
3. Merta 3aHaTTA. BUBUMTH r€HETHYHI OCHOBH, OCOOJIMBOCTI MPOSIBY 1 3aKOHOMIPHOCTI

YCHAAKyBaHHS JIEIKUX TEHHHUX (MOJIEKYJSIPHUX) XBOPOO JIOAMHHU; O3HAHOMUTHUCS 3
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METO/IaMH, 10 3aCTOCOBYIOTHCS JIJIsi BUSIBJICHHSI TCHHHUX XBOPOO.

4. 3aBaaHHsl AJsl cCaAMOCTiiiHOI po0OTH miA 4Yac MiATOTOBKM Ta TMPOBeJAeHHS
3aHSATTHL.

4.1. TeopeTu4Hi NUTAHHSA 10 3AHATTH:

1. BioxiMiuyHUIT METOL.

2. THK-miarmocruka.

3. MonekymsipHi XBOpoOH BYTJIEBOIHOTO, aMIHOKHUCIIOTHOTO, O1JIKOBOTO, JIIITIHOTO,

MIHEpaJIbHOTO 0OMiHYy. MeXaHi3M X BUHUKHEHHS.

bioximiunuii_memood 3acHoBaHo A.l'appogom y 1902 pomi. Lleit meron

JI03BOJISI€E BUBUUTH (PEHOTUIIOBHI e€(eKT TeHy IpH 3MiHI CTPYKTYpU (pepMEHTATUBHOTO
Ounka. 3MiHa nociidoenocmi abo KinbKocmi HyKi1eomuoié y 2emi TPU3BOIUTH 10
nopywenns kody /IHK, a 3HaYUTh 1 0 ROPpYyWIeHHA CMPYKMYpU OLIKOBUX MOJIEKY.
HacnigkoM 1boro € 3Huscennsa axkmueHocmi ¢pepmenmy abo 11020 8i0cymHicmb,
HAKOIMWYEHHSI HE3BUYANWHUX MNPOAYKTIB OOMiHY, IO U mpuzeodumsv 00 namonocii.
bioXiMIYHUM METOJIOM J1arHOCTYIOTh XBOPOOHM OOMIHY pPEYOBUH, BCTaHOBIIOIOTH
reTepO3UTOTHICTh OaThKiB. 3a JOMOMOIrOI0 Ol10XIMIYHHUX METOJIB BIIKPUTO OJM3BKO
5000 monekynsapHuX XBOpoO. B ocTaHHI poKM y pi3HHUX JAEpiKaBax pO3POOISIOTHCS 1
BUKOPUCTOBYIOTHCS JIJII MACOBUX JIOCIIPKECHb cremianbHi nporpamu. [lepmmit etam —
CKpuHiHz-npozpama (aHTI. screening — mpocitoBaHHs). JIJis 1bOro eramy 3a3BHYaid
BUKOPHCTOBYETBCS HEBENWKa KUIBKICTh MPOCTUX, JTOCTYMHHX METOIUK (EKCIpec-
METO[IIB): XIMIYHMX a00 MiKpoOioJoriuyHuX. Tak BCTaHOBIIOIOTH Ipymy pusuky. Ha
JPYyroMy eTari MPOBOAUTHCS YTOYHEHHS (IMIITBEP/PKEHHS J1arHo3y a00 BIIXWJICHHS
IPU HEBIPHO-TIO3UTUBHIN peakIlii Ha mepuomMy erari). s 1boro BUKOPUCTOBYIOTHCS
TOYHI XpomaTtorpadidHi, Mac-CIEKTPOMETPUYHI Ta IHIII METOAW BU3HAUCHHS
dbepMeHTIB, aMIHOKHUCIIOT 1 T.II.

Monexynapno-zenemuunuii.  memoo ([JHK-ananiz) - 1ue BHU3HAYCHHS
nociigoBHOCTI HykineotuaiB y JIHK, sikuii nae 3Mory BCTAHOBUTH T€HETHUHY TPUUNHY
xBopoOu. [Ipu nbomy MeTOIi:

— xnonytots JIHK Ta OTpUMYIOTh BENIUKY KilbKicTh (parmeHTiB. IX MosxkHa

BHKOPHUCTOBYBATH JJIA IMPOBCACHHSA aHani3y abo OTpUMAaHHA AKTUBHHX
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¢byHkioHansHUX OIKiB. BiNKM MOXXHA BUKOPHCTOBYBaTH MpU JIKyBaHHI T€HHHUX
XBOPOO.

— U BU3HAYEHHS JIOKaJi3alii reHHOi MyTallii BUKOPUCTOBYIOTh OKpeMi (pparMeHTH
JHK — JIHK-30H11 (TTOCITIIOBHICTh HYKJICOTHUIB Bimoma). [IpoBoasaTh TiGpuam3aiiito
JIHK-30H11B 310pOBO1 JIFOAWHU Ta JIIOAWHU, 10 00cTexyeTbes. ko JIHK moqunu,
sgKa OOCTEXYEThCS, B HOpPMI, TO TiOpuau3aiis Oyjae MNOBHOI (3a MPHUHIIUIIOM
KOMILUIEMEHTapHOCTi). Skmo € 3miHu, To riOpuamsarii we Oyzae. Tomi, meromom
enexktpodopesy BuzHaudaoTh nopymieHHs y ctpykrypi JHK (koxen ¢parment JJHK
3aiiMa€e MEeBHE MICIE Y BUTJISIII CMYXKH B KOHKPETHOMY MIiCITl Telt0). B ocTanHii vac
gacTiie 3acTocoByrOTh Fish-anamnis — criemansHo 3a06apsieni 3ouau JJHK.

JIHK-anamniz 103BoJiss€ HE TIJIbKM BUBUUTU Je(EKT T€HY, XPOMOCOM, aje ¥ CIiIKyBaTH
3a e(EeKTUBHICTIO Tepamii, BCTAHOBIIOBATH TE€HETHUYHY CIOPITHEHICTh, CYMICHICThH
TkaHuH. lle He3aMmiHHUNM MeTOJ MpU Ppo3poOIll JIKYBaHHS CHAJAKOBOI MAaTOJIOTIi
METOJIOM T€HHOI 1H)XXEHepii.

CnankoBi XBopoOu — 11¢ XBOPOOU BUKJIMKAHI MOPYUICHHSIM reHOTUIly. BoHn MOXYyTh
MpOSIBUTUCSA Ha OylIb-IKOMY €Tall OHTOTeHe3a. 3a TEHETUYHUMHU NPUUYUHAMHU
BUHUKHEHHS BOHU JUTSITHCS HA!

1. renHi (MOJEKYJISIpHI);

2. XpoMocOMHI (T€HOMHI Ta XpOMOCOMHI abepaiiii);

3. XBOpOOHM 31 CHAIKOBOIO CXHIIbHICTIO;

4, TeHEeTHYH1 XBOpOOU COMATUYHUX KIIITHH;

5. XBOpOOHM HECYMICHOCTI MaTepi Ta IIIOAY;

6. MITOXOHIpiadbHI XBOPOOH.

I'enni a60 MOJIEKYJISIpHI XBOPOOU BUKIMKAHI MYTalli€lo reHa. IX ycrajKkyBaHHs
BiIOyBaeThCs 3a 3akoHaMu Mengens. OnHa ¥ Ta cama cmagkoBa XBopoba Moxe OyTu
00yMOBJICHa PI3HUMHU TUIIAMHU MyTaIlii reHiB. Tak BUHUKaIOTh reHokorii. Hanpuknao:
HIYHA CJINOTa MOXE YCIAJKOBYBAaTHCh 3a ayTOCOMHO-JOMIHAHTHHUM, ayTOCOMHO-
PELIECUBHUM THUIIOM 1 K PELeCUBHA 34YeIlIeHa 3 X-XPOMOCOMOIO 03HaKA.

['enni xBopoOu 3a PEeHOTUIIOM MOAUIAIOTH Ha:
— Bpomxeni Bagu poO3BUTKY OpraHiB Ta TKaHUH (de3mopghpozeneszu). Hampukian:

IUTSYa PETUHOOJACTOMA, BPOJUKEHHM BHBUX CTErHA, CHUHAAKTHIIS, BIJICYTHICTD
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BEpXHIX pi3UiB 1 T.A. [[ilarHO3 cTaBUTbCA y KIIHIINI TpH (PEHOTUIIOBOMY OTJISIL.
JlikyBaHHS JIeSIKUX XBOPOO XipypridyHe, CTOMaToJIOTi4yHe, OpPTOIEIUYHE.
— XBopoOu  mopymeHHs oOMiHYy peuoBMH 3a  kiacugikamiero  BOO3:
aMIHOKHCIIOTHOTO, BYTJIEBOJHOTO, JIIMIHOTO, MIHEPaJIbHOTO, HYKJICOTHIHOTO Ta IH.
00MmiHIB. L1 XBOpoOH MOXKYTh MPOSIBISATUCS Y Pi3HI EPIOIH OHTOTCHE3Y.

Tlopywenns memaodonizmy amiHoOKUC10m.

[Tpuxnamom mnopymieHHs OOMIHY aMiHOKHCIOTH (PeHUIaJaHiHy € 3aXBOPIOBAaHHS
gheninkemonypin. BoHa yCHagKOBYEThCS 3a ayTOCOMHO-PELECHBHUM THUIOM. Y
pe3ynpTaTi T€HHOI MyTalii BIACYTHIH a0 pi3KO 3HWKEHA AaKTUBHICTH (DEpMEHTY
(b eHUTaIaHIHT 1 IPOKCIIIa3H, 110 KaTaldizye nepeTBOpeHHs (peHinanaHiny y tTuposud. Lle
3aXBOPIOBAHHS HAMOUIBII BHUBYEHE cepell ¢epMeHTomnarii. BoHO 3ycTpidyaeThcs 3
BIIHOCHO BHCOKOI0 dacTtoToro (1:5000-10000). ¥V pesynbraTti nedexty ¢epMeHTy
BUHMKAE META0OMIYHUN OJOK: AaMIHOKHCIIOTAa (heHinananin He 3ac60lEmbCa
opzanizmom. llopynryeTbcss TpOTIKaHHA OIOXIMIYHUX peakiiil 1, BIAMOBITHO, HE
YTBOPIOIOTHCA TaKi HEOOX1TH1 7S )KUTTEAISUIBHOCTI pEYOBUHU, SIK TUPO3UH, apEHAIH,
HOpaJpPEHANIIH, MIrMEHT MenaHiH. Hes3acBoeHuil (eHinanaHiH TEPETBOPIOETHCS Y
BTOPUHHUN TPOAYKT — (DEHUIMIPOBUHOTPAJHY KUCIOTY, SIKA HAKOIMUYYETHCSA Y KPOBI 1
BUJIISAETHCS 3 ceuero. L1 oOuiBl peyoBMHU MPUCYTHI Y KPOB1 Y BUCOKIM KOHIICHTpAIIi.
BoHu MaioTh TOKCHMYHY Jil0 Ha KIITHHM M’S31B 1 HEPBOBI KIITHHU MO3KY.
Po3BHBarOTHCS MOPYIIEHHS Y AISJIBHOCTI BULIOI HEPBOBOI CUCTEMHM, HETOYMKYBATICTb,
MOpYIIEHHS perynsimii ¢yHKIi pyxiB. ¥ XBopux ciabka MirMEHTallisi B pe3yJsbTaTi
NOpYILIEHHS CUHTE3y MenaHiHy. s JlarHOCTHKY (EeHUIKETOHYPIi MPOBOJASATH CKPUHIHT
aHamiz — Ttect larpi (cmemiajgbHl — MIKpOOPTaHi3MH, IO  HOTJIMHAIOTH
(EHITMUPOBUHOTPAIHY KHUCJIOTY 1 HIBUIKO PO3MHOXKYIOTHCS). Y TOUHIOIOTH J11arHO3
METOI0M XpoMmartorpadii.

OauH 13 HUIAXIB TEPETBOPEHHS THUPO3UHY MPU3BOJUTH 1O YTBOPEHHS
TOMOTEHTU3MHOBOI KHCIIOTH, SIKa MOTIM niepeTBoproeThess Ha CO;, tTa H,O. V 3B’ 513Ky 3
HEJOCTaTHHOIO aKTUBHICTIO (PEPMEHTY OKCHAAa3M TOMOTE€HTHU3MHOBOI KHCIIOTH,
TOMOT'€HTHU3MHOBA KHUCIIOTA HAKOMUYYETHCA y KpOBi. 3a3BUuYaili BOHA BUBOJUTHCA 13
OpraHi3aMy HHpKamH, ane y Jroaedl miciast 40 pokiB TOMOTEHTHM3MHOBA KHCJIOTA

HAKOMMYY€EThCSI Y CHOJYYHIH TKaHWHI, BUHUKAE MIrMEHTallls XpsIiiB (0XpOHO3),
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pPO3BUBAIOTBCA  apTPUTH  BEIUKUX  CYIJIOOIB, ypaxkyeTbcs Xxpeber. Bunukae
ankanmonypin. BoHa yCHaJKOBYETHCS 3a ayTOCOMHO-PEIICCHBHHM THUIOM. YacTora
ckiaanae 1-3 wa Imun. s A1arHOCTUKH aldKanTOHYpii MPOBOASATH CKPUHIHT-TECTH:
MOTEMHIHHS C€4l Ha MOBITPl (YOPHI IUIIMU HA TIENIONIKAX ), PEAKINs cedl 3 XJIOPUIOM
3aiti3a (GarpssHo-4opHe 3a0apBIICHHS ).

JlpyruM MNpUKIaZOM MOPYLICHHS aMiHOKUCIOTHOTO OOMiHY € ansbinizm. [lpu
IIbOMY 3aXBOPIOBAHHI MOPYIIYEThCS Apyra JlaHKa y O10XIMIYHOMY JIAHIFO31 peakIii
(medexT hepMeHTy TUPO3UHA3H, SIKUM PO3IICIUISE TUPO3UH). Y Pe3yIbTaTi OJIOKY€EThCS
NEPETBOPEHHsSI TUPO3MHA HA MeEJIaHIH. YCNaJKyBaHHS — ayTOCOMHO-pElEeCUBHE. Y
nepkaBax 3axigHoi €Bponu aibOIHI3M 3ycTpidaerhcsi 3 dyactoToro 1/25000. VY
aJIb01HOCIB MOJIOYHO-OUTHMN KOJIp WIKIpH, Ty>Ke CBITJIE BOJOCCA 1 BIACYTHIN MIrMEHT Y
paiinyxHiii 00070HII OKa. AJBOIHOCH MarOTh MiJBHUILEHY YYTIUBICTH 10 COHSYHOIO

BUIPOMIHIOBaHHS, SIKE BUKJIMKA€E Y HUX 3aXBOPIOBAHHS IIKIPH, IOPYLIEHHS 30DY.

Tlopywenns memaoonizmy 6y2i1e600ie

I'anakmo3zemia — ayTOCOMHO-PELIECUBHE 3aXBOPIOBAHHSA, KOJIM OPraHi3M HE MOXKeE
3aCBOIOBAaTH MOJIOYHHMH ILyKOp (JaKTO3y), TOOTO TajakTo3a HE MEPEeTBOPIOETHCS Ha
rmoko3y. Yacrora 3yctpivanbHocTi 1 @ 8000-180000. IlposiBisieThes y mepimi AH1
KUTTS. [anmakTo3a HaKOMUYYEThCSA y Ji30coMax (xBopoba HaxomuueHHs). [lig uac
roJlyBaHHsl AUTHUHU TPYAHUM MOJIOKOM 3 SIBJISIETBCS OJIFOBOTA, 30LIBIIYETHCS TMEUYiHKA
Ta CeJe31HKa, PO3BUBAETHCA KaTapaKTa, pPO3yMOBa BIJACTANICTh, 1HKOJIH CMEPTh.
OpranizM MOX€ HOPMajbHO PO3BUBATHUCS, SKIIO MPOBECTH PAaHHIO IIarHOCTHKY Ta

BIWJIYYHUTH 3 PALIOHY I'PYIHE Ta KOPOB’sTU€ MOJIOKO.
yd Yy Ipy,

Tlopywenns memaoonizmy ainioie.

Xeopooa Tea — Cakca (amaspomuuna idiomis). AyTOCOMHO-PEIICCBHA MYyTaIlis,
gactoTa 3yctpidambHocTi 1:300000 (y meskux momyisamisx 1:3000). Ilopymryerbes
OOMIH TaHIIIOMMIIAIB (KUPU y CIOJYYeHHI 3 TJIIOKO30I0 Ta TrajakTo3o010). Bonu
MICTATBCS y KIITHHAX CIpOi peYOBHHM TOJIOBHOTO MO3KY. Y XBOPHX KOHLIEHTpALIs iX Y
nizocomax nepeuinye Hopmy y 100-300 pasziB. BijcyTHiil ¢pepMeHT rekcoaMiHigaza y
nizocomax. IlposiBnsieTbest xBopoOa paHo — y 6 micsuiB. CriocTepiraeTbesi BTpara 30py,

CyJIOMH, M’5130Ba T1MOTOHIS, HEJIOYMKYBATICTh. BUIBIIICTD JIITEH TMHE HA IPYyroMy PoII
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xuTTs. HeoOximHa mpeHaraibHa MiarHOCTUKA Ha aKTHBHICTH (PEPMEHTIB Y Ji30COMax

(6iox1IMIYHUH METO.).

Hedepmenmamueni 2enni xeopoou

Mpykosgicuuooz — ayToCOMHO-PEIIECUBHE 3aXBOpIOBaHHS. BincyTHi OUTKH, SKiI OEpyTh

o« e + - - o e . .
yaacth B 00MiHI Na' i CI” IlposiBnsieTbest y paHHbOMYy Billi. HacToTa 3yCcTpidaabHOCTI
1:2000 HoBoHapomxeHux. IlopyiryeTbcs poOOTa 3aj03 30BHIIIHBOI CEKperlii Ta
3aJI03UCTUX KIITUH OpOHXIB, MIANUIYHKOBOI 3aJ03U, MEYIHKH Ta CTaTeBUX 3a103. Y
3B 513Ky 3 ieeKTOM OUIKIB, MIJBUIYETHCS B’ SI3KICTh CM3Y. [111BUIITy€ThCS BMICT Na'i
Cl" y moroBi#t piguni. JliarHOCTHKa MPOBOAUTHCS OioxiMivHMM MetoaoM. Ekcrpec-

. + - - . + .
anani3 — Bu3HadeHHs KoHneHtpanii Na' | Cl™ y moTi, konnentpamnii Na* y crnuHi.

THopywenns minepanorno2o memaooaizmy

Bimaminno-/[-pezucmenmnuuii paxim. lle X-nominantHa myTtaiis. BincytHiii O1iok-
nepeHocHuk. Tomy mopymryeTrbesi peabcopOiisi ocdaTiB y KaHaJIBISX HUPOK.
BusBnsierbess  oxapasy micnst  HapofpkeHHsA. CrnocTepiraeTbCsi  HHM3BKHK  3piCT,
BUKPUBJICHHS HIT, OOMEXEeHa pyXOMiCThb Cyriio0iB. JliarHo3 CTaBUTHCS O10XIMIYHHM
meTooM. DeHoTeparisi — IPUHOM BEJIUKHX J03 BiTaminy /.

Xeopoba Binvcona-Konosanosa. AyrocoMHO-peniecuBHa MyTairisi. CrocTepiraeThes
SHIDKCHHS CHHTE3y OLlIKa Lepy/IomasMiny — nepenoctnka Cu’’. BoHa HAKOMMYY€EThCS
y KIITHHAX MO3KY, MEUiHKH, HUPOK, porisui oueit. Hagmmox Cu®* mopymurye mporiecn
[NIKOMI3Yy Ta JUXaHHS KITHH. XBopoOa MoOxe mposBisaTuca y 6-50 pokiB, a
Haiuactime y 15-20-piunomy Bimi. [lopytryerbest po6oTa nediHku (IIMPO3 MEUIHKH),
Hupok, [[THC. Cnoctepiraerbcst 3arajibHa cinaOKiCTh, TPEMTIHHS PYK, T'OJIOBH, 3MiHa
MOBH, TIapaiidi, emIerncis, 3HWKEHHsI 1HTEJIeKTy. JlilarHO3 — CHHBO-3€JICHE KiJblle Ha
paiiyxHiit 06o10HIi oueit. MeHoTEparis — mpUitoM npenapatis, ki BuBoaaTh Cu’’ 3

oprasizmy. YuM paHiiie AiarHOCTOBaHO 3aXBOPIOBAHHS, TUM €(DEKTUBHIIIIE JTIKyBaHHS.

T'emocnooinonamii

VY monunu BussieHo Ouibin 200 BapiaHTIB aHOMaITIM TeMOTI001HY.
Cepnonoodiono-knimunna amemina — ayTOCOMHO-JOMIHAHTHA MyTallid 3 HEMOBHUM
JOMIHYBaHHSM. Y [B-TaHI031 BiIOYyBa€eThCs 3aMiHa TIIFOTaAMIHOBOI KMCJIOTH Ha BaliH. Y
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rOMO3UTOT aHOMAJIbHUHM TeMOTI001H (HE PO3UMHAETHCS Yy MIa3Mi €pUTPOIIUTY) BUIIAAA€
B ocala. Eputpouut npuiimae dopmy miBmicsusg. BiH He TpaHCHOpTye KHCEHb Ta
BUKIIMKA€ 3aKyMOPIOBaHHS KamiasipiB (TpomOo3m). [liTH HapomKyroThCcsl cladKi,
’KOBTSIHUYH1,TpOMOO3HM TMPHU3BOAATH 10 1HCYNbTIB Ta 1H(papkTiB. ['omo3urotu -
JetanbHa MmyTaris. ['eTepo3uroTu KiiHIYHO 370poBi. [Ipu 3MiHI aTMOC(HEPHOTO THCKY
M1JBUIIYETHCS B’S3KICTh KPOBI 1 JIIOJIMHA BTpAva€e CB1IOMICTh. Taki JII0 U HE XBOPIIOThH
Ha Maysipito. ToMy €BOJIIOIIMHO MYTaHTHUW TeH 30epircs y KpaiHax, e
posmnoBctokeHa Manspist (Inais, [liBnenno- CxigHa A3zis).

Tanacemin noB’si3aHa 3 OPYLIECHHSM CITIBBITHOILLIEHHS TJI00YJ y TeMOTI001H.
Tanacemia-a Mae y TOMO3UTOT YOTHPH P-JaHILIOTH y TJ00yii (B HOpMi 2[- Ta 2a), ¥
reTepo3uroT — OANH o-JaHIor Ta 3. ['oMo3urora — neranbHa, reTEPO3UToTa — BaXKKa
dbopma aHemii.

Tanacemia-f mae y TOMO3UTOT YOTHPU O-JTAHIIOTH Y TJ00yii (Bakka anemis Kymi), y
reTepo3UroT — TPHU 0- Ta OJUH [-1aHiror (Jierka opma aHemil).

I'emoghinia A i B — X-peuecuBHa MyTaiis. Y XBOpOi JIIOJMHH TIOTaHE
3ropTaHHs KpOBl1, KPOBOBWJIMBH TICIs TpaBM, ONEpauiid, 1HKOIM Oe3 MPHUYUH.
JlikyBanas rtemodimii A — cBbKOI ab0 CBIKO3aMOPOXKEHOI KpoB’I0 ((akTop
3roptanHs xkuBe 8-12 ronuu). JlikyBanHs remodinii B — KoHCepBOBaHOIO KpOB'IO
(daktop 3ropranns xuBe 15 quiB). HeoOximHO 0o0epiratu Takux JIOJEH BiJ CTPECIB Ta
tpaBMm. ['emodinii C i1 I — ayrocomHo-noMiHanTHI myTarlii. [lepebiratots sermie. 3apas
MOXJIMBE TudepeHIliioBane 11arHOCTyBaHHS TeMOpUTIN.

[H1I0F0 TPYIIOI0 TEHHUX XBOPOO € de3mopghozenesu — nopyiieHHs: MOpGhOIOTii
opraniB. Hampukian: BpoOJKEHUM BUBHX CTE€THAa —  ayTOCOMHO-PEIECUBHE
3aXBOPIOBAHHS; BIJICYTHICTh BEPXHIX Pi3iiB — X-periecuBHe. [[larHOCTHKA: KITIHIYHHMA
ornsig. Ilpum  nmesakux  3aXBOPIOBaHHSX  MOXJIIMBA — XIPYpriyHa, OpPTONEAMYHA,

CTOMATOJIOTIYHA KOPEKII1s.

4.2. Marepiajan 1J5 CAMOKOHTPOJIIO:
1. IHK anaJi3 — ue:
A.Kommieke npodigakTHYHUX 3aXOiB, CIPSIMOBAaHUX Ha 3aro0IraHHs pPO3BUTKY

3aXBOPIOBAHb Y IUTHHHU TICJIs HapOIKCHHIA
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B. Kommiekc o0cTexens, 3a SKMM JT1arHOCTYIOTh 3aXBOPIOBAHHS B €MOpiOHA Ta TUIOAY
C. BuznaueHHs mOpyIIeHHS XIMIYHOT CTPYKTYpH r'eHa

D.Kommiekc MlarHOCTUYHUX — JOCHITKEHb, 3a SKAM TPOTHO3YIOTh 3JIOPOB’S
MalOyTHBOI TUTUHU B POJAMHAX 3 OOTSKEHOIO CIAJKOBICTIO

E. Kommuiekc o0cTexeHb, 3a SKUM BUSBIISIIOTH BIUTUB CEPEAOBHINA HA TEHOTHUII

2. O0’ekTtamu 1J1s1 npoBeeHHsI 0iOXiMiYHOI MiarHOCTHMKM CHAAKOBOI MATOJIOTII
MOXKYTh OyTH:

A.Ceua

B. KyasTypa ¢i6pobnacris

C. Kynbrypa nimdouurin

D.3poroBinuii eniteniit mkipu

E. Knitunu 6ykansHOTO emiTenio

3. MeTo10M aiarHOCTUKH Ae3MopdoreHesis €:

A. bnuzHIOKOBUH

['eneanoriunuii

Kiiniuauii orsisg XBOporo

['eHeTHKA COMAaTHYHUX KITITUH

MoentoBaHHs

A Mmoo w

HasiBHiCTb MYTAaHTHOIO TIe€Ha MOKHA BCTAHOBMTH 32 TAaKMM METOAOM
TeHeTUKH:

[MuToreneTnyHUM

Busnayennsa X-xpomaTtuny

Hepmatornipuku

['eneanoriunum

BioxiMiuHUM

o moow»

barbko Ta MaTH 310pOBI, ajle MAIOTh JMTHHY XBOPY HA rajakro3emir. Sxkui
reHoTun 0aTbKiB?

A. AA x Aa

B. AAxaa

C. Aax Aa

D.AA x AA
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E.aa x aa

6. XBopo6a Biiibcona - KonoBajioBa BUHHKAE i Yac NOpymieHHsI 00MiHY:

A.Mimi

B. ®eninananiny

C.TanakTo3u

D.T anrmodnmimiaiB

E. 'yaniny

7. Ha3BiTh XBOPOOM BYIJI€BOJIHOI0 OOMIHY.

A. Anb061HI3M Ta MyKOBICITUI03

B. lNasaktro3eMis Ta alkanToHypis

C. Huctunypis Ta aMOBpaTUYHA 17110Tis

D. TanaceMist Ta cepnOBUAHO-KJIITUHHA aHEMIsI

E. ®pykro3emist Ta rajgakTo3emis

8. Jus niarHoCTHKH sIKOI XBOPOOM BUKOPUCTOBYIOTH TecT I'aTpi?

A. ©eninkeTonypii

B. Anp6iHi3MYy

C. ®pykrozemii

D. Huctunypii

E. NamakTo3emii

9. Ilpu HecTayi (pepMeHTY rOMOT€HTHU3MHA3M, C€YA HOBOHAPOIKEHOTO 320apPBIIIOE
NeJIOLIKH Y YOPHUI KoJIip. SIke 3aXBOPIOBaHHS yCNAAKyBaJIa Il JMTHHA?

A. dpykTozemiro

B. deninkeToHypito

C. iaber

D. Ankantonypito

E. l'anakrozemiro

10. ITicas HaHeceHHS1 HA MOKPY NeJIONIKY HOBOHapoa:keHoro 10% po3umna
xjaopuay 3amaiza(lll), 3'aBuiacsa 3eneHa miasimMa. Slke cmajakoBe 3aXBOPHOBAHHS
MO’Ke NPUITYCTUTH JiKap?

A.XBopoOy Binscona-Konosanosa

B. XBopoOy Tes-Cakca
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C. TI'amaktozemito
D. XBopoOy "kieHoBoro cupoiy"

E. ®eninkeTonypiro

HpOTOKOJ'I MNPAKTUYHOI'O 3aHATTHA

Jlara

PoGotra Nel. Awnaniz nopywiennsa amiHOKUCIOMHO20 O0OMIHY Yy JI00UHU AK

pe3ynbmam 2eHHUX Mymauiil.

Ha cxemi mo3naure xBopoOu A0 SKUX MPU3BOJIUTH MOPYLIEHHS OOMIHY aMiHOKHUCIIOT.

deninananin > Tupozun ::% JIODA | > MeJIaHIH

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

PoGota Ne2. I'enni xeopoou.

Kopucryrounch niipydHuKOM Ta KOHCIIEKTOM JIEKI[1H, 3aMTOBHITH TAOJIHMIIIO.

IlepBunHmii OioximMmiunumii 1edext
Ha3zBa xBopoOu
Ta OCHOBHI ()éHOTHIIOBI IPOSIBU

@Deninkemonypis

Xeopooa

Tea-Cakca
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Xeopooa Binvcona-

Konoesanoea

I'emodgpinia

Ilykposuii diabem

Axonoponna3zin

bpaxioakmunia

JlaTa i mignuc BUKJIagaya

Curyargiii 3ajaui:

1.B oaHoMmy 10J0r0OBOMY OYJIMHKY HapOJWJIMCh OJHOCTaTeBl OJW3HIOKU. 3a
CBITYCHHSIM JIIKapsi BOHW MaJIM OJIHY IUIANEHTy. Yu MOKHA CTBEPKYyBaTH, 110 BOHH
TOMO3HUTOTH1?

2. BuB4eHO 4YOTHpPH TIOKOJIIHHSA OJHIE] POAUHU 3a TATOJOTIYHOIO O3HAKOIO
(mectunanict). Y TpbhOX TMOKOMIHHAX € I1HAUBIIYYMH 3 ILI€I0 aHOMAII€l0, Y
YeTBEpTOMY — HeMae. YUu MoKHA CTBEpKYBaTH, 110 B MaWOyTHHOMY MOKOJIHHI IS
03HAaKa HE MOBTOPUTHCS?

3.V xBoporo BUSBJICHA MiABUILEHA YYTJIMUBICTh JO MEHIIUIIHY (Ha MICIIl BBEICHHS

BUHUKA€E MMOYEPBOHIHHS, HAOPSIK, @ MOTIM MOPYIICHHS CEPLEBO-CYIMHHOT CUCTeMH). Yn
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MO’KHA BIJIHECTHU II€ 3aXBOPIOBAHHS JO CIAJKOBOI marosiorii? Ski mpodinaktuyHi aii

Tpeda 3poouTn?

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHs].
1. TecToBi 3aBHaHHA.

2. HaBuanpHO-METOIUYHHUI ITOCIOHUK.

3AHSATTS Neld.
1. TEMA: IIMTOTEHETUYHUHA METOJI. XPOMOCOMHI XBOPOBM.
NONYJANIMHO-CTATUCTUYHAN METOJI. MEJUKO-TEHETUYHE
KOHCYJIbTYBAHHA
2. AKrtyajbHicTh TeMH. llUuToreHeTMUHUII METOJ € OJHMM 3 OCHOBHUX B pOOOTI
MEAMKO-TeHETUYHUX KOHCYJbTallld. 3a HOro OMOMOTOI0 BHABISAIOTH XPOMOCOMHI
XBOPOOH.
3. Mera 3aHATTA. 3HATH, SK BU3HAYATH TEHETHUYHY CTPYKTYpPY PI3HHX Tpyml
HaceJIeHHs1. BMITH BUKOPHUCTOBYBATH MOKJIMBOCTI IUTOTEHETUYHOTO METOAY Ta 3HATU
3aXO0/Iy MOCIa0JIeHHS J1i MyTareHHUX (DaKTopiB.
4. 3aBaaHHsl VI CaMOCTIHOI Po0OTHM mig 4Yac MiATOTOBKH Ta IPOBEICHHS
3aHATTH.
4.1. TeopeTu4Hi MUTAHHSA 10 3aHATTH:
1. BusBnenns X- ta Y-XpoMaTuHy.
2. MeToiMka BUTOTOBJICHHS MpemnapaTiB XpOMOCOM Ta iX Ki1acudiKalris.
3. 'eHeT4HI OCHOBH XpOMOCOMHUX XBOPOO.
4. XapakTepucTUKa MOMYJSIIHHO-CTaATUCTUYHOTO MeTony. 3akoH J[. Xapai 1 B.
Baitn6epra.

5. IlpodinakTuka cnaKoBUX XBOPOO Ta MEIUKO-TEHETUYHE KOHCYJIbTYBaHHS.

Humozenemuunuii memood. 3acHOBaHM Ha MIKPOCKOMIYHOMY JOCHIKYBaHHI
CTPYKTYpPH Ta KIJIbKOCTI XpPOMOCOM.

[luToreHeTHUHUI METOI 1O3BOJISIE:

— BuBunTu xapiotun opranizmy.

— BuBuutH THIIM Ta IMPpUYIYHU BUHUKHCHHSA XPOMOCOMHHX MyTaIIif/'I.
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— JliarHOCTYBaTH XpOMOCOMHI XBOPOOH.
— Busnauutu ctath opra”izmy npu (GEeHOTUIIOBUX MOPYIIEHHAX
[{uToreHeTHYHUN METO/I BKIIFOYAE:
® METO/J] CTATEBOT'O XPOMATHHY;
e MeTo MeTada3Hoi MIACTHHKY (KapiOTHUITYBaHHS).

Meton cmamegoco Xpomamuny BUKOPUCTOBYIOTH JJii BHUBYEHHS YHCIA
XpoMocoM y iHTepdazHux kiitTuHax. Lle HempsiMe BU3HAUYCHHS KUIBKOCTI XPOMOCOM.
VY 1949 p. M.bapp Ta U.beptpam y siipax HEMPOHIB KIIIKHA BUSIBIIIA HEBEIUKE SICKPABO
3abapeiieHe Tiable. [1i3HilIe BUEHI I0BEJIH, 1110 BOHO MICTUTHCS TUIBKU Y SIAPAaX KIITHH
caMku. Y caMmiiB Horo Hema. Lle Tuiblle HA3BaIu cmamesuil Xxpomamun, abo minvye
bappa. CrareBuii XxpoMaTuH — Iie CIipaii3oBaHa X-XpOMOCOMa, sIKa IHAKTUBYETHCS Y
eMOpioreHesi 10 pO3BUTKY cTaTeBUX 3ai03. B Hopmi y xiHOK 20-60 % KiiTuH y sapi
MICTATh OJHE TUIbLIE CTAaTE€BOTO XpoMmaTHHY. KIuIBKICT TpPyHOYOK CTaTEBOIrO
XpOMaTHHY 3aBK]M Ha OJIHY MEHIIIa BiJ uncia X-xpoMmocoM. Yacriie 3a Bce CTaTeBUi
XPOMAaTUH BUIUISIOTH y €MITeNIaJbHUX KIITHHAX CIU30BO1 000JIOHKU UK (OyKaJIbHHM
3ick00), a TakoX y HeHTpodinax y BUIIIAAI BUpPOCTY siApa (OapabaHHA maauyka).
BupgineHHs crateBOro XpoMaTHHY BUKOPHUCTOBYIOTH [UJIsi JIIaTHOCTUKH XBOPOO,
BUKJIMKAHUX MOPYUIEHHSIM KUIBKOCTI X-XpOMOCOM, €KCIIPEC-I1arHOCTUKU CTaTi HaBITh
3a 3anuIIkamMu TKaHuH. Hampuknaa: y xkiHku 3 kapiotunom 45,X0 (cuHapom
[epemeBcrkoro-TepHepa, MOHOCOMIA-X) Ta B HOPMI Y HOJOBIKIB XY siipa KJIITUH HE
MICTSTh cTaTeBoro xpomatuny. [Ipu cuaapomi Tpucomii-X y KIHKH YTBOPIOETHCS B
IPYAOYKH, Yy YOJOBIKIB 3 KapiotunoMm 47 (XXVY) — ogHa rpyAodka XpomaTHHY, 3
kapiotunom 48, XXXV — nBi.
Y-xpomamun (cunonim F-Tinbie) — 1e yactka, sika mpu 3adapOoBYyBaHHI sipa
(bIIOOPUCIIEHTHUMH OapBHUKAMHU 1HTEHCHUBHO CBITUTBCS 1 BIJPIZHAETHCS BIJ THIIUX
XpoMocoM. [[71s1 BU3HaueHHs Y -CTaTeBOr0 XpOMaTHHY Ma3KH CIIM30BO1 OOOJIOHKHU HIOKU
YOJIOBIKA 3a0apBIIIOIOTh AKPUXIHOM 1 PO3JUBIISIOTHCS Y JIFOMIHECIIEHTHUNA MIKPOCKOIL.

KinbkicTe Y-Tizenp JOpiBHIOE KITBKOCTI Y-XpOMOCOM y KapiOTHIIL.

Meton memadghaznoi nnacmunku (Kapiomunyeanns) nae 3MOTY BUBYUTH

YHCIIO Ta CTPYKTYpPY XpOMocoM. BiH BHKOPHCTOBYETbCS OJisi JIarHOCTHKH OaraThbox
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CIaJIKOBHX XBOPOO, BUBYCHHSI XPOMOCOMHUX aHOMAJTIH y KIIITHHAX.

MeTon cKIalaeThCs 3 HACTYITHUX €TalliB:

a) Ompumanus Xpomocom.

Jlnst Toro mo6 mpurotyBatd MeTadasHy IJIACTHHKY YacTile 3a BCe OepyTh KIIITHHH
nepudepuunoi kposi (JiMmdborutu). dpakitiro JTiMPOLUTIB OTPUMYIOTh Y pe3yJbTaTi
1eHTpUyTryBaHHS KPOBI, TOAAOTH 1X 10 MIOKUBHOTO CEPEIOBHUINA 1 KYJIbTHBYIOTh 1X 2
noou mpu t-37°C. IlotiMm st cTUMYISILIT MITO3y JAOAAOTH (hiTOreMarifoTHHIH
(TOXWBHE cepefoBUINe), a o0 3yNMMHWTH MITO3 Ha cTadil mMeTadasum — KOJXIIUH
(py¥iHye HUTKHM BepeTeHa moAainy). Ilicims 1poro KIiTHHU OOPOOJISIOTH TIMOTOHIYHUM
po3unHoM. KiiTHHI MeMOpaHu po3pUBAIOTHCS, 1 XPOMOCOMH BUIBHO JIeXKATh Ha JACSKIN
BiJICTaH1 0J1HA BiJ 0jHOT (MeTada3H1 MJIACTUHKH ).

b) @apoysanns xpomocom.

[Ipenapat papOyroTs OapBHUKAMHE B 3aJI€KHOCTI BiJT 3a/1a4 JOCIIKCHHS:

— 3arajpHe — IS MiAPaXyHKY YHCIa XPOMOCOM;

— nudepenmianbie: R, G — nig BuU3Ha4YeHHS TomoJioriyHuX Xpomocom, Q, C — s
BU3HAUEHHS abepalliil, MOXOIKEHHS XPOMOCOM.

[ToTiM HaKPUBAIOTh HAKPUBHUM CKEJIBIIEM, AUBIATHCS M1 MIKPOCKOIOM (200 poOIsTh
MikpodoTorpadii).

C) Ananiz xpomoconm.

BuBUaloTh XpOMOCOMU: TOBXHUHY, GOpMY, pO3TaIlyBaHHS IICHTPOMEPH Ta iH.
Cknagaroth Kapiorpamy. Kapiozpama — 1ie po3TaniyBaHHS 1O TIOPSAKY KOXKHOI Mapu
XpOMOCOM 32 pPO3MIpOM: Bif OUIBIIOT JO MEHINOI, OKPEMO BHHOCSATH CTaTeBi

XPOMOCOMH.

Xpomocomni xeopobu — 11ie BeIuKa rpymna CnajkoBHX XBOPOO, MPUUUHOIO SKUX
BHUCTYIAIOTh XPOMOCOMHi @00 T€HOMHI1 MyTalIlii.
['enomH1 MyTaIii moB’s3aHi 31 3MIHOKO yucia XpoMocoM. [IpuumHOIO MOXKe OyTH
HEPO3XO/DKEHHSI XpOMOCOM B TMeEpioJ MeWo3y 4u MiTo3y. Tpucomis 3a BETUKUMU
ayTocOMaMH, MOHOCOMIi 3a BciMa XpomocoMamu (okpiM X0) — neTanbpHI MyTallii.
Yacrime 3a Bce 3Urora TMHE Ha paHHIX eTamax PO3BUTKY. Tpucomii 3a cTaTeBUMHU
XpoOMOCOMaMH — CTEepPWIBbHI MyTamii, 3a HeBeJMKuMH aytocomamm (20-22) -

nopymenss [THC, inTenekry.
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VYci Buam xpoMocoMHUX abepariiid (OKpiM 30alaHCOBAaHUX TPAHCIIOKAIII) MPU3BOAITH
710 3HIDKEHHS )KUTTE3ATHOCTI Ta BAKKHUX MATOJIOTIH.

1. Xpomocomni xeopoobu, aki euHuxau y peszyabmami HOPYUIEHHA Kil1bKOCH

aymocom.

Tpucomis -21 (xBopoba Jlayna). UYacrora 3ycrpivambHocti 1:500-700
[IpyYMHOIO HaTONOTii € TpucoMmis mo 21-i xpomocomi — kapiotun 47,217, XX; 47,217,
XYV. XapakTepHi 03Haku xBopobu [layHa:
® [ICUXIYHA BIJICTAJICTh, BUpAXKEHA Y PI3HIN Mipi;

e TopylIeHHs OyZAOBH BHYTPIILIHIX opraHiB (cepus, kpynuux cyaus, IHKT, cyrino6is);
® BKOPOYEHI KIHI[IBKH, By3bKa rpyJHa KIITHHA;
® MaJICHBKHM Yeperl, aHoMalii Oy 10BH 00smuus (TJI0OCKE, IUPOKE MePEeHIcCs);
® OUHI IIUJIMHU BY3bKi, 3 KOCUM PO3pi30M, IPHUCYTHS HaBHCarO4a CKJIaJKa BEPXHBOT
MOBIKH — €MIKAHT.

Tpucomis -13 (cunapom IMaray). Yacrora 1:5000. Kapiotun 47,13". ITpu wiit
aHOMaJIii CIIOCTEPITaEThCS:
® DO3ILICIUICHHS TBEPAOTO Ta M'SIKOTO MiJHEOIHHS, HE3POILEHHS TYOH;
e Mikpouedais
® HEIOPO3BUHEHHS a00 BiICYTHICTH oueii (MikpodTambMist a00 aHO(TATBEMIsN);
® HEmnpaBUJILHO CHOPMOBaAHI ByXa;
e nedopmMmallisi KACTI Ta CTOI, 3yCTPIYAETHCS MOJIJAKTHIIISA Ta CUHIAKTHIIIS (3pOIIEHHSI
TAJIBIIIB);
e mopyuieHHs1 (YHKIIT BHYTpIIIHIX OpraHiB — Cepiisl, HUPOK, TPABHOI Ta HEPBOBOI
CUCTEMH.
3a3BUYaid, TPUBATICTD XKUTTS X JIFoael He nepeBuinye 1 pik (85% - mo 6 micsis, 5%
- 10 3 POKIB).

Tpucomisi -18 (cunapom Easapaca). Yactora 1:8000-11000. KapioTun
47,18". XapakTepHi 03HAKH IIbOTO CHHAPOMY:
® TIOpPYIIEHHS CEepIEBO-CYAMHHOI CUCTEMH, BaJAW HUPOK, aHOMaJIii OMOPHO-PYXOBOTO
amapary;

® By3bKHIi JI00, IIMPOKA BUCTYNAO4a MOTHIIUIIS;
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® JIOCUTh HU3BKO PO3TaIIOBaHI ByXa;
® HEJIOPO3BHUHEHICTh HUKHBOT LIENIETIN;
® [aJIbIll PyK MIUPOKI Ta KOPOTKI (CTUCHYTI).
CmepTb HacTynae 10 2-3 MICSLIB MiCIs HAPOJKEHHS, A0 PoKy noxkusae 10%.
Ouirogpenis — Tpucomis 3a 22 napoto, 47, 22", Lle k1iHiuHO BUpaxkeHi Gopmu
HEJI0YMKYBATOCTI, sIKi 3yMOBIICHI TTOPYIIEHHSM PO3BUTKY MO3KY JIFOIUHH.
2. XpomocomHi xeopobu, AKi GUHUKIU Yy pe3yabmami HOPYUIEHHS

cmpyKkmypu aymocom.

Cunapom «kpuk Kimkm». Yactora 1:10000-50000. Bunukae mnpu aenerii
KOPOTKOTO TIjieda 5-01 XpPOMOCOMH. Y JiTel CIIOCTepIraeTbcsl MOPYIICHHS OynoBU
ropTaHi, TOMy BOHU Yy PaHHbOMY AUTHHCTBI MarOTh OCOOJIUBUM «HSBKAIOYUI» TEMOP
rojiocy. IIpucyTHs BiACTanmiCTh y MCUXOMOTOPHOMY PO3BUTKY Ta HEIOYMKYBATICTh,
CXWIBHICTh 0 1H(MEKIIA BEPXHIX NUXANbHUX NUISXIB. BITBIIICTH AITEH MOXKUBA€E IO
M1JJTITKOBOTO BIKY.

Xponiunuii wmienoseiiko3(xsopoba dimagensdiiicbkoi xpomocomu). Jlosre
mwiede 22-0i XpOMOCOMHM TPAHCIIOLIOETBCA HAa KOPOTKE Iuiede 9-01 XpoOMOCOMH.
ComaTtnyHa MyTallis KJIITUH KpoBi. [laTosoriuHi JEeWKOIMTH BUTICHAIOTH HOPMAJIbHI
JEUKOLMTH, 110 1 BUKIIUKA€E XBOPOOY: MIIBUIICHHS TeMIepaTypH, 301IbIICHHS EYIHKU
Ta cene3iHku. TpUBaIiCTh KUTTA BiJ 2 MICSIIIB 10 8 POKIB.

Cunapom J[layna — tpancnokamis 21 xpomocomu Ha 13-15 abo 22 mapm.
deHoTumn auB. BUIE. 3 BCIX XBOpUX — TpaHcIokaiis y 4%

3. Xpomocomni xeopobu, AKi GuUHUKaOmMb Yy pe3yabmami HOPYUIEHHS

KLIbKOCHI CIMAMEe6UX XPOMOCOM:

[{uTonoriuyni MexXaHi3MH:
P Q XX x4 XY

G XX0 XY

Fi, XXX; X0; XXY; YO0

letal

Mounocomisi-X (cunapom lllepemeBckoro-Tepuepa). Yactora 1:2500-5000.
Kapiotun 45,X0, dbenorun xinouuid. lle enuHa cymicHa 3 KUTTSIM MOHOCOMIS Y

mroausau. [Ipyu 1boMy CHHIPOMI CLIOCTEPIraeThCs:
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® HEIOPO3BUHEHHS SI€YHUKIB (CTEPUIIHHICTS);
e mopyuieHHs QYHKIIT HUPOK, CepLs;
® JIMCTIPONOPIis Tija: OUIbIlIe PO3BUHEHA BEPXHS YacTUHA (IIMPOKI IJI€Hl 1 BY3bKUI
Ta3), HWKHI KIHI[IBKM BKOPOYEHI,
e 3pict 135-145 cwm;
® KOpOTKa I 31 ckiagkamu (“mmst chinkca’), HU3bKHUI 3piCT, BOJIOCCS Ha TMOTUITHUIIL;
® (AHTUMOHTOJIOITHUI» pO3p13 OUEH;
® IHTEJEKT BiJl HOPMAJIBHOIO IO PO3YMOBOI BIJICTAJIIOCTI
Excripec-aiarHocTiuka mpoBOJUTHCS [IUTOJOTTYHUM METOJOM y COMaTMYHUX KIIITHHAX:
CTaTeBUM XpOMATHH Yy TaKUX KIHOK BIJCYTHIH.

Tpucomin-X. Kapiorun 47 (XXX). Yacrora 1,4:1000. ®deHoTHn KIHOYUH.
[Tpu ubOMy CHHIPOMI YaCTO 3yCTPIYAIOTHCS:
® HEBEJIMKI BIAXWJICHHS Y (P13MYHOMY PO3BUTKY (40JIOBIYa Oy10Ba TiNa);
e nopyuieHHs (QYHKIIIT IEUHUKIB, IEpeTYaCHUN KIIIMAKC;
® 3HIDKEHHS 1HTENEKTYyalIbHOTO PO3BUTKY.
VY 1ux )KiHOK Y COMaTHYHHX KIIITUHAX € JIBA TUTBIIS CTATEBOTO XPOMATHHY.

Cunapom Kuaiingeanbrepa. Kapuotun 47 (XXVY). Yacrora 1:500-1000.
®deHoTUM 4oJI0OBIYMHK. XapakTepHa 0COOJIUBICTh:
® HEIOPO3BUHEHICTh CiM’SHHUKIB Ta BIJICYTHICTh CIIEpMAaTOTreHe3y (CTEPUIIbHICTD);
e acTeHIYHUW TUN OyIOBU TiNA: BY3bKl IUIeYl, IIMPOKUNA Ta3, BIAKIAJAHHSA XKUPY 32
YKIHOYUM THUIIOM, CJ1a00 pO3BMHEHA MYCKYJIaTypa;
® HE3HAYHMU PICT BOJIOCCSA HAa 00194l a00 MOTro BiJACYTHICTb.
[Ipu excrnpec-aiarHOCTHUINl Y COMAaTUYHUX KIIITUHAX BUSABISIETHCS TPYAOYKA CTATEBOTO
xpomatuny. Ilpu 30inbmienHi uywuciaa X-xpomocom (48, XXVY), BiIXxuieHHs
MOCHITIOIOTHCS, CIIOCTEPIraeThCs PO3yMOBA BIJICTATICTD.

Iogaicomist mo Y-xpomocomi. Kapiorun 47 (XYV). Hactora 1:1000. denotun
yoJsioBiuui. [Ipu upboMy cunapomi:
® CTaTeBl 321031 PO3BUBAIOTHCS HOPMAJIBHO;
® BHCOKHI 3pICT;
e aHoMmatii 3y0iB Ta KICTKOBOT CUCTEMH;
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® Hea/eKBaTHA MOBEIHKA, arPECUBHICTb.

[Ipu excmpec-AlarHOCTULIl Yy COMAaTUYHMX KIIITHHAX BUSIBIAETHCA MOABIMHMIA VY-
xpomatuH. Ilpum xapiotum 48, XVYVYVY cnocrepiraetbest Oe3Iuiaas, po3ymMoBa
BiJICTAJIICTh, acolliajJbHa ITOBEIIHKA.

Cunapom Moppica Yacrora ckiamgae 1:1000-50000. Kapiotun XV, peHotun
KIHOUMH. PO3BHHYTI MOJIOUHI 3aJ103M, 30BHIIIHI KIHOY1 CTaTEB1 OpraHd 3 aHOMAJIEIO,
BCEpEIUHI — CIM’STHUKHU.

I'epmadgpoanTusm (cnpap:xniin) HasBHICTh )XKIHOUYMX Ta YOJIOBIYMX CTAaTEBHUX

TOHaJ, Mo/BlitHa Oy/10Ba 30BHILIHIX CTATEBUX OPTaHiB 3 BIAXUJICHHSIMHU.

Honynayiiino-cmamucmuunuiit  memoo. 3a JONOMOTOI0 I1OIO METOIY
BUBYAIOTh T€HETHUHY CTPYKTYPY MOMYJALIl Y OAHOMY a00 AesSKUX MOKOMIHHAX. [{um
METOJIOM MOXHA!
® DPO3paxyBaTH YAaCTOTY MPOSIBICHHS y MOIMYJISIIi JOMIHAHTHUX Ta PEIIECUBHUX T'€HIB
Ta PI3HOMAHITHI FTEHOTUITH 110 UM ajeiiM (T€HETUYHY CTPYKTYPY MOIMYJISIIiN);
® BUSICHUTH PO3MOBCIOJKCHHSI y MOMYJsAlii crnagkoBux XxBopoO. Lle BaximmBo st
npo1IaKTUYHOI Ta COLIATBHOT MEAUIINHU;
® BHUBYMTHU IIBHUJKICTh MYTalI{HOTO mpouecy 1 Horo mnpuyuHU (posib (akTopiB
30BHILUIHBOTO CEPEIOBUIIA Y BAHUKHEHHI Ta PO3MOBCIOI)KEHH] MyTaIliif).

s Toro, mo0 BHU3HAYWTU TEHETUYHY CTPYKTYpYy MOMYJSAIii 3aCTOCOBYIOTH
3aKOH TEHETHYHOi piBHOBaru Xapoi-Baiindepeza. BiH 103Bojsi€ BCTaHOBUTHU
CHIBBIHOIIIEHHS T€HIB Ta T€HOTHMIB B iAeanbHii momyssmii. [lomynsmis — e rpymna
JOJIeH, sfKa JOBrO MELIKA€ HAa MEBHIA TEpUTOpii Ta BUIbHO Oepe HuIo0 (MEelIKaHII
MicTa, cena i T.7.). [neanbHa momynsiiss XapakTepru3y€eThCs:

— BEJIMKOIO KUIBKICTIO 0cOOUH (151 mrouuu O1sbiie 4500)

— HAasIBHICTb MAHMIKCIi (BIJIbHE CXpELyBaHHS);

— BIJICYTHICTb MyTallli;

— BIJICYTHICTh IPUPOTHOTO T000PY

— BIJICYTHICTh MITpaIfiii TeHy.

VY Takux mOmyJAIiSX 13 MOKOJIHHSA B MOKOJIHHS YaCTOTa T€HIB Ta TEHOTHIIIB IMOCTIHHA

MaremaTtuuHo 3akoH Xapi-BaiinOepra mokHa 3anucatu GopMyJior:
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p(A)+a(a)=1(100%)

Jlns po3poOku 3aco0iB MPODUIAKTUKHK CIIaJIKOBUX XBOPOO HEOOXITHO po3paxyBaTH
4acTOTY JIFO/IeH 3 pi3HUMU TeHoTunamu. Lle MoxHa 3podutu 3a hopmyIoro:

(p +a)*=p* + 2pq + g° =1 (100%), ze:
P —4acToTa JOMIHAHTHOI'O aJIeJio;
( — 4acToTa PeLeCcUBHOTO alleiio, 3BicHO P + = 1;
p” — 4acTOTa TOMIHAHTHUX TOMO3HIOT;
2Ppg— 4acToTa reTepo3uroT;
q2 — 4aCTOTa PCUCCUBHUX T'OMO3HUIOT,
Ile HeoOX1HO M1 pO3pOOKHU 3aX011B MPOPITAKTUKHU CITaIKOBUX XBOpoO. Tak, num
METOJIOM OyJI0 BCTAHOBJIEHO, 1110 T€HU PE3yC-HETaTUBHOTO (aKTOPy 3yCTPIYAIOThCS
yacTille y eBponeiiB i X cHiBBiIHOMIEHHS Y Homyanii cknagae 15% Rh: 85% Rh,
Tak six HecyMmicHicTh reHoTuny Matepi Rh™ ta mony Rh' npusBoanTs 1o Bakknux
MaToJIOTiH, OyJI0 po3polIeHO porpamy ix npodinaktuku. [lomymnsiiiina reHeTHKa
BCTAHOBUJIA, 1110 € T€HU:
— YHI6epcabHi, 0 PO3MOBCIOKEHI CKPi3b (HAIBTOHI3M 3yCTpidaeThes y 7%
40J10BIKIB Ta y 0,5% KIHOK).
— JIOKAJIbHI, 1110 PO3IMOBCIOKEH] B IEBHUX pailoHax (Tajiacemis, CepromnoaioHo-
KJIITUHHA aHEMis).
Ane 1me TOHATTS MOXe OyTH BIAHOCHUM. Tak, TE€H ayTOCOMHO-PEIECHUBHOI
amaBpoTH4YHOi 17110Tii (cuHapoM Tes-Cakca) B cepeHbOMY PO3MOBCIOKEHUN 3

gactoToto 1:300000, a y monmysiisix eBpeiB — 3 yactororo 1:3000.

Meouko-zenemuune koncynomyeannsn (MI'K) — naitG1nb11 pO3MOBCIOIKEHA
dhopma npodiTakTUKH CIaAKOBUX 3axBoproBanb. MI'K — 11e By crierianizoBaHoi
MEINYHOI TIOTIOMOTH, 110 CIPSMOBaHa Ha MONEPEKEHHS MOSBU Yy POJUHI IUTHUHU 13
CTaIKOBOIO MATOJIOTi€I0 MeINKO-TeHETUYHE KOHCYJIBTYBAHHS IPOXOAUTH Y MEIUKO-
reHeTUYHUX IeHTpax. CKiIaIaeThCs 3 TPhOX €TalliB:

1. IloctanoBka pdiarHo3y (BU3HAUEHHS THUIY CIAIKOBOCTI, BiJl KOTO YCIIaJKOBaHO,
reHeTUYHA TPUYNHA). BUKOPUCTOBYIOTH METONU: TEHEAIOTIYHWH, IMTOTCHETUYHHA,
oioximiuamii, JIHK-anamis;
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2. [Iporuo3 pusuKy 310poB’si TUTHHHU. PU3KK pO3paxoByIOTh 3a 3aKkoHaMH MeHnens ta
Moprana abo 3a eMMIpUYHUMHU TaONUISIMU PU3UKY (iX BUKOPUCTOBYIOTH IS
pO3paxyHKy pPHU3UKY [JIsi TIOJITGHHHX XBOpoOax Ta XBOpoOax 31 CITaJKOBOIO
CXHJIBHICTIO Ta CKJIAJTHOIO MEHETPAHTHICTIO ). ['eHeTHYHMI pu3uK KOJMBaeThCs Bix 0
10 100 %. Huzpkuii: 0-12% — cim’st Moxke maTu IUTHHY, cepeadii: 12-20% — cim’s
MO’K€ MAaTH TUTHUHY TUIBKH MiJl CIIOCTEPEHKEHHSIM JIKaps-TeHETHKA, BUCOKUM: Olible
21% — cimM’1 HebakaHO MaTH JUTHHY.

3. BucHOBKM Ta MOSCHEHHS NPOTHO3Yy T€HETUYHOTo pu3uKy. KoHkpeTHa momomora

CciM’1 3 TEHETUYHOXO MMATOJIOTIEKO.

4.2. Marepiaau 151 CAMOKOHTPO.JIIO:

1. IlnTOoreHeTHYHUIA METOJ IPYHTYETHCS HA:
A.CratucTu4HOMY aHaii31 TeHIB Y OISl

B. SIkicHMX peakIlisix BUSBICHHS MPOIYKTIB OOMiHY B KPOBI
C. MikpOCKOMIYHOMY JTOCIIPKEHHI XPOMOCOM
D.BusznauenHi nociigoBHOCTI HykieotuaiB B JJHK

E. Cenexiui kinitua

2.3a O0mMOMOro0 SIKOr0 MeTOJy MOKHA [iarHOCTYBATH CHHAPOM ,,KOTSIYOI0
KpUKY”?

A.CrateBoro X-xpomMaTuHy

B. bioximigHOrO

C. TI'eneanoriuHoro

D. CrareBoro Y-xpomaTtuny

E. KapiotunyBanus

3. Ha3BiTb ¢opmyiy kapiotumy xBoporo i3 cunapomom IllepemesBcbkoro-
Tepnepa:

A. 46, XX

47, XXV

45, X0

47, XXX

47, XYY

mo o w
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4. KoHlleHTpallisi JOMIHAHTHOTO aJjieJis B NOMYJiAWil, MO0 ckiIagaerbea 3 36%
romo3uror AA, 16% romosuror aa, 48% rerepo3uror Aa, CTAaHOBUTH (YACTOK
OJMHHUIb):

0,3

0,6

0,4

0,24

E. 0,06

o w >

5. SIkuii MeTo reHeTMKHM BHKOPHUCTOBYKTH, 00 3’siCyBaTH, JOMIiHAHTHOK YU
peleCUBHOI0 € KOHKPETHA MATOJIOTiYHA 03HAKA?

[luToreneTnuHmm

bioximiunui

[TonynsmiiHO-CTaTUCTUIHUI

o w >

['eneanoriunamii
E. BbausHiokoBuii
6. Y wHaka Jikap jgiarHoctyBaB cuHapoMm Kuaiindeabrepa. SIkmii kapioTun
XBOpOro?
46, XX
47, XXV
46, XX, 5p
47, XX,13"
47, XYY
3a 1011OMOro10 HUTOreHETHYHOI0 METO/a MOKHA TiarHOCTYBATH
DeH1TKETOHYPIIO
XBopoOy Ilapkincona
Iliabet
Cunnpom Mapdana

Mmoo ®m» ~NMOU O ™ >

Cunpgpowm Ilatay
8. SIxkmii MeToJ reHeTUKH A€ 3MOT'y BU3HAYATH KAPiOTHII JIIOANHHA?
A. Jlepmarormnidiku

B. bBauszHrokoBuii
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C. [Nomyns1iiftHO-CTATUCTUIHHMA

D. bioximiunwmii

E. llutoreneTnunuii

9. Metoa Bu3HaYeHHsI X-XPOMATHHY BUKOPUCTOBYIOTH /IJISl TiaTHOCTUKM
A. Cunapomy Jlayna

B. Cunapomy Knaitndenbrepa

C. uzodpenii

D. Cunapomy Ilaray

E. Cungpomy Ensapica

10. KniTuHM aMHiOTHYHOI PiIMHU MIiCTATH MO JBi IPyA0YKH X-XPOMATHHY 32
PAXYHOK:

A. Tpucowmii no X- xpomocomi

Tpucowmii o 21-i xpomMocomi

Tpucowmii o 18- xpomocomi

Mounocomii no X-xpomocomi

m o oW

Hymicomii
IIpoToKOJ NPAKTUYHOTO 3aAHATTS

JlaTta

Pob6ora Nel. Kapiomunu arwounu.

BuBuiTh npaBuia 3anucy KapioTHIIB JIFOIUHU:

1. Crioyarky 3anMCyIOTh 3arajbHE YUCIO0 XPOMOCOM.
2. [loTiM, yepe3 KoMy, CTaTeBl XPOMOCOMH.

3. 3aiiBy XpoMOCOMYy, SIKIIIO BOHA €, 3aMHCYIOTh 3HAKOM ,,+”. BiICyTHIO — 3HAaKOM

4. KopoTke 1iede XpoMOCOMH — P, JOBI€ IJie4e XpOMOCOMH — (.

BuBuiTh HOpMaJIbHI KapiOTHIN KIHKH 1 YOJIOBIKA Ta MATOJIOTIYHO 3MIHEHI:
46, XX — HopMmanbHMii ®KIHOYUH KapiOTHIIL.
46, XY — HopmasibHU# 4OJIOBIUMMA KAp1OTHII.

47, XX, 21" - Cungpom JlayHa — iHKa, y KapioTumi sKoi € gomatkosa 21-a
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XpoMocoMa.
47, XV, 21" — Cunzgpom JlayHa — 4OJOBIK, y KapioTHUII SKOro € gojaaTkoBa 21-a
XpoMocoMa.
46, XV, 5p — Cuazipom ,,KOTSIYOTO KPHUKY ~, YOJIOBIK, Y KapIOTHUIIl SKOTO IEIEIis

KOPOTKOTO IIe4a 5-01 XpOMOCOMM.

Po6oTa Ne2. Xpomocomni xeopoou.

3a10BHITH TAOIUIIIO;

IHopyumiennss | Yacrora

Cunagpom ) deHOTHITH
KapioTumy | CHHAPOMY

ayna

Iamay

Eosapoca

» KOMA1020 KpuKky”

Knaiinghenomepa

IHlepewescvkozo-

Tepuepa
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2 CYNEPHCIHKU”

»Cynepuonosika”

Po6oTa Ne3. Po3e'a3yeanna 3aoau.
1. Bu3HauuTe 4acTOTy PEIECUBHOTO I'eHa, SIKUM 3yMOBIIIOE€ OJIAKUTHUM KOJIIp OYei
y nomyssuii, ae 75% moaeit Kapooki.

Piwennsa:

2. SIka WMOBIPHICTh OJIPY)KEHHSI 3 KIHKOIO, fIKa € HOCIEM TeHa TemModimi y
MOMyJIALii B siKii Ha remodiito xBopie 1 3 10 000 gomoBikiB?

Piwennsa:

Curyargiii 3aaui:

1. barbku nuTUHM 3 cUHIApoMOM JlayHa 3BEpHYIMCH 3a MOPAJ0I0 JO0 MEAUKO-
TeHETHUYHOI KOHCymbTarliil. Ski aii mae 3maiiicHuTy Jikap-renetuk? [Ipoanamizyiite
MOKJIMBI BapiaHTH.
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2. Jlo mikapsi 3B€pHYJIOCA MOAPYAOKS, Y SIKOTO HapoauiIacs AUTHHA 3 PO3KOJIHMHOIO
ry6u i migHe6inns. IX HiKaBUTh, KUl pU3MK HAPOIKEHHS APYToi JUTUHH 3 TAKOIO
BaJ1010 po3BUTKY. Illo mMae 3'sicyBatu Jnikap, mo0 3poOUTH TPOTHO3?

3. YV 37m0poBoi KIHKM — HOCis reHa reMoQuiii Ha 9 TWXKHI BariTHOCTI INpHU
JOCITKEHHI HA0Opy XPOMOCOM KJIITHH BOPCUHOK XOPIOHY BHUSBJICHO YOJIOBIUMMA
Kapiotun. Ky peKOMEHAAIlil0 BariTHIM OKIHIIl JacTh TE€HETUK B MEJIUKO-

reHeTUYHIN KOHCynbTawii? Ska nopaaa Oyae npu BariTHOCTI )KIHOYHMM ILJI0JJ0M?

Jlara i mianuc BUKJIaga4a

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHH.
1. TectoBi 3aBIaHHS.

2. HaByanpHO-METOAUYHHUI ITOCIOHUK.

SAHATTS Nels.
1. TEMA: TIPAKTUYHI HABUYKHA 3MICTOBHUX MOJYJIB 21 3.

2. AKTyanbHicTb TeMH. OJIHI€IO 3 OCHOBHHX 3a/lad MEIUIMHU € MPOTHO3YBAHHS
WMOBIPHOCTI PHU3UKY TIPOSIBJICHHS CHAaJKOBOI TMarojorii y HamaakiB. Jlyxke
BOXJIMBO, MO0 Jikapi AuEpeHIliIoBaIM TUIW YCMAIKyBaHHS O3HAaK, BMUIA
IPOBOJIUTH TEHEAJOTIYHUN aHalli3 POJOBOAIB Ta 3HATH OCHOBHI MNPUHIMUIIN
MEANKO-TeHETUYHOTO KOHCYJIbTYBaHHS.

3. Mera 3aHATTA. BuUsSBUTH COPOMOXKHICTH CTYICHTIB BHUKOPUCTOBYBAaTH
TEOPETUYHI 3HAHHS Ha MPAKTHIII.

4. 3aBaaHHA AJIs1 CAMOCTIHOI po0OTH MiJ 4Yac MIATOTOBKHM Ta NPOBeICHHS
3aHATTH.

JI71s1 BUKOHAHHS TPAaKTUYHUX HABUYOK CTYAEHTH OTPUMYIOTh 3aJlayl Ha pi3HI1 TUIIU
yCTHaAKyBaHHS T'eHIB.

5. MarepiajibHe Ta MeTOAUYHE 3a0e3MeYEeHHS.

1. 3agayHukw.

2. Kaptku 3 pogoBogamu.
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SAHATTS Nelé6.

1. TEMA: KOHTPOJIb 3ACBOEHHSI MOAYJS 1 ,MOJIEKYJISIPHO-
KJITUHHUN TA OPTAHI3MOBHWMH PIBHI OPTAHI3AIII J)KUTTS. ”

2. Meta 3aHaTTA. BUSBUTH 3HAHHS CTY/ACHTIB 3 TEOPETUYHUX MUTaHb MOZYJIS 1.
3. 3aBaaHHsA A8 caMOCTIiiiHOI po0OTH Wil Yac MiATOTOBKU Ta MPOBeJIEHHS
3aHATTH.

Monayne 1 mnpoBomuTbest 3a TectoBuMu 3aBaaHHamu Tuny KPOK-1. Jlns
OIATOTOBKM JI0 CKJIAJaHHS MOJYJS CTYACHTH 3a NUTaHHAMHU 3aHsATh Ne 1-14

OTPUMYIOTH TECTOBI 3aBJaHHA.

IlepeJsiik mUTaHb AJIA CAMOCTIHHOI poOOTH
1. Knitunni memOpanu. Ximiunuii ckiaf. [IpoctopoBa opranizaiiist Ta 3Ha4YEHHS.
2. Ocob6mMBOCTI perysilii poOOTH TeHIB y TPO- Ta €yKapioT.
3. 'enHa iHxeHepis Ta 610TEXHOJIOT1.
4. Kuttsa xmituH mo3a oprani3mMoMm. KiioHyBaHHS KIITUH 3HaY€HHS METOIY
KyJBTYpU TKaHUH JJI MEIUIIHHH.
5. CyuacHuil cTaH JOCHIPKEHb T€HOMa JIOAMHU. [ €HEeTHUYHl KapTh XPOMOCOM
JIIOTUHU.
6. OHTOreHes, Moro nepioau3aiis.
7. EMOpioHansHUI pO3BUTOK, oro etanu. [IpoBizopHi opranu.
8. MonekymsipHi Ta KIIITUHHI MEXaHI13MH TU(PEPEHITIFOBAHHS.
9. NudepeHiiitoBaHHg 3apOJAKOBUX JIUCTKIB 1 TKaHWH. EMOpioHaJbHA 1HIYKIIiS.
KnonyBanHs opraHi3MmiB 1 TKaHHUH.
10. KputuuHi nepiou eMOpiOHAIBHOTO PO3BUTKY JIIoAMHU. TepaToreHHi paktopu
CepeIOBHILIA.
11. [pupomxeHi Baau PO3BUTKY, iX CydacHa Kiacu]ikallisi: CHaJKoBi, €K30IeHHI,
MynbTU(DaKTOpiaabHI; eMOpionatii Ta ¢eromnarii; (piJOreHETUYHO 3YMOBJICH] Ta HE
¢i10oreHeTHYHI.
12. [locTteMOpiOHATBHUM ~ PO3BUTOK  JIIOJUHM Ta  HOTO  Tepioau3allis.

HeiiporymopanbHa peryssiisi pocTy Ta pO3BUTKY
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13. Crapinna sk eran oHtorenesy. Teopii ctapinHs. [IOHATTS mpo TePOHTOJIOTIIO
Ta repiaTpiro.

14. Kniniy"a Ta 610JI0T14Ha CMEPTh.

15. Perenepariisi opraniB Ta TKaHWH. Bumm perenepamii. 3HaueHHS TpoOIeMu
perenepariii B 610JI0T11 Ta MEIUILIMHI.

16. Oco6aMBOCTI Ta 3HAYECHHS PETCHEPATHMBHUX NPOIIECIB y JIOAUHU. Tumosa Ta
aTunosa pereHepaiis. [TyxauHHMIA picT.

17. IIpobnema TpaHCIUIAHTAIlli OpraHiB 1 TKaHWH. Buau TpaHCIUIaHTAIliH.
TxanuHHA HECYMICHICTb 1 IUISIXU 11 TIOJIOJIAHHS.

18. IlousaTTs Mpo romeocTta3. MexaHi3MH PeryJidllii TOMeocTa3y Ha Pi3HUX PIBHAX

opraHi3arii >XUTTs.
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