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IlepeamoBa

HapuanpHo-MeTOMMUHMM  TOCIOHMK  "MOJEKYyIIpHO-KIITUHHUNA  Ta
OpraHi3MOBHI pIBHI Oprasi3amii" miAroTOBICHO KOJEKTHBOM BHKJIaJadiB
kadenpu MenuyHoi O10JIOTiI, MApa3UTOJIOTiI Ta TEHETUKH 3aropi3bKoro
MEJMYHOTO YHIBEPCUTETY, sIKa TPUBAJIUHN Yac 3aiMa€eThCs BUKIAAaHHAM 010J10T1i
CTyJICHTaM MEIUYHOTO (haKyJIbTETY.

HaBuaibHO-METOMUYHHN TMOCIOHUK CKJIQZIEHO BIAMOBITHO 0 THUIIOBOI
IporpaMu HaBYaIbHOT AUCHUIIIIHU «MenuuHa 010J0Tis» 1 HABYAIBHOTO IUJIaHy
MIATOTOBKA  (haxiBIIB  OCBITHBO-KBaMI(IKAIIMHOTO  PIBHSI  «CHEIIATICT»
KBaiQiKalii «JIiKap» A creniaabHocTell «JlikyBanbHa cripaBay, «IlemiaTpis».

Y mociOHWKY aBTOpHM HaMarajimcs CKOHIIGHTPYBAaTH BECh KOMILICKC
TEOPETHYHUX 3HAHb 3 MPEAMETY, SKi O CTaau MIAIPYHTSAM CTyACHTaM-MEIUKaM
Opy  BHUBYEHHI TICTOJIOTII, M[MTOJOrli Ta emOpiosiorii, Ol0OJOrIYHOI Ta
OloopraniuyHoi Ximii, MikpoOionorii, ¢i3ionorii, marodizionorii, Ta I1HIIUX
JUCITUIUTIH, 8 TAKOXX 3aCBOEHHI MPAKTUYHUX HABUYOK 3 MOJICKYJISIPHOT 010J10T1i,
IIUTOJIOTI] Ta TEHETUKH.

[TociOHMK BKJIIOYAE METOIWYHI PO3POOKH 18-TH MpPaKTUUHMX 3aHSTH,
MiJICYMKOBOTO KOHTPOJIO 3MICTOBHOTO MOAYJS 1, MPaKTUYHMX HABUYOK 1
MOJYyJIs. Y KOXHIM TeMi 3aHSTTS BKAa3yEThCs 11 aKTYaJIbHICTh Ta JOLUIBHICTH
BHUBYCHHSI, 3BEPTAETHCS 0COOJIMBA yBara Ha (hOpMyBaHHS y CTYACHTIB HABUYOK 1

BMiHb TIPU 3aCBOEHHI MaTepialy TEMH.

Ilnan npakTHYHUX 3aHATH MoayJast 1 «MoJstekyasipao—
KJIITHHHHMHA Ta OPraHi3MOBHMHU PiBHI OpraHizamii sKUTTD)

No
TEMA Kinokicmo
200UH

3/n
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3MICTOBHH MOOYJIb 1

18
Monexkynapho — KiimuHHUIl pigeHd
opzanizauii dcumms
1. OnTH4YHI CUCTEMH B O10JOTTYHUX JTOCTIHKEHHIX 2
2. Mopdororist KIITHH MPO- Ta €yKapioT 2
3. Knituani memOpanu. TpaHncnopT pedoBUH uepes 2
1a3MoJieMy
4, MousekyisipHl OCHOBU CHAJAKOBOCTI. XapaKTepUCTHKA 2
HYKJIETHOBUX KUCIOT. by0Ba reHis
O Oprani3zanis NoToKy iH(popMallii B KJIITUHI. Perynsmis 2
eKCIpecii TeHiB
6. Mopdomorist xpomocom. Kapiorum monunu. XKXutreBuit 2
[UKJI KJITHHA. M1TO3
7. Po3mHOKeHHS — yHIBEpCcallbHA BIIACTUBICTH JKMUBOTO 2
8. biosoriuyHi 0coOIMBOCTI peNPOAYKIIIT JIFOAUHH. 2
I'amerorenes
9. : 4 . 2
Iliocymkoeuii KOHmMpoL 3MiCMOBHO20 MO0y 1
3MICTOBHH MO/[YJIb 2
: : . : . 10
3akonomiprnocmi cnadkoeocmi ma mMinaueoCcmi
10. | 3akOHOMIPHOCTI yCIaJKyBaHHS I€HIB. 2
3akoHu Menneis
11. | Bzaemogis reHiB. MHOKUHHHN anei3M 2
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12. |T'eneruka crati. YcnaJKkyBaHHs 34ETUICHE 31 CTATTIO. 2
Po3B's3yBanHs 3a1a4
13. | XpomocomHa Teopis CIIaJKOBOCTI 2
14. | MiHJMBICTD Yy JFOJUHU SIK BIIACTUBICTH KHUTTS 1 2
IrCHETUYHE SBUIIC
10
3MICTOBHH MO/1YJIb 3
Memoou eusuenns cnadko8ocmi a100UHU.
Cnaokoei xeopoou
15. | OcHOBU T€HETHKH JIOAWHN. METOAN TeHETUKH JIFOTHHH: 2
TeHeaJIOT1YHUH, OJIM3HIOKOBUM
16. | MonekynsipHi xBopoOu. bioxiMiuHuil MeTO 1 2
JIHK miaraocTuka
17. | Xpomocomui xBopobu. IlluToreHeTnuynuii merom ix 2
niarHOCTUKH. [lonmynsmiitHO-CTaTUCTUYHUNA METO/T
18. | [IpakTH4HI HABUYKU 3MICTOBUX MOAYIIB 2 1 3 2
19. 2

Iliocymkosuii konmponv mooyna 1

[loBepHyTHCS 10 3MiCTy 7




IIpaBuia opopmiieHHS MPOTOKOJIIB

NPAKTUYHHX 3aHATH

» Bci manionku ma cxemu mpeoda pooumu onieyem

» Ilpu manrosanni 06'ekma docnioyicenns mpeda oompumyeamu iiozo opmy,
KOJlip, CRIGGIOHOWEHHA PO3IMIPIE 11020 YACHUH

» Ilo3nauenns Ha MAnOHKAX, AKI 6KA3aHi y pooomi, nompioHo pooumu
uugpamu, a nomim po3wugpposysamu ix

» 3anoeHiosamu maodauui, pooumu nRiOnucu nio MATIOHKAMU i cxemamu mpeoa
PYUKOI0

» Hanpukinyi 3aHamms npomoKoiu RIONUCYIOMbCA BUKIAOAYEM

> 3anamms 3apaxoeycmvca y momy pasi, AKW0 HPOMOKON OgopmieHuil

ceoecuacro ma 3a BCIMA IIPABUJIAMH!

3MICTOBHUHA MOJYJIb 1

MOJIEKYJISIPHO — KJIITUHHUHA PIBEHD
OPTAHIBAILII

AKUTTA

3AHSTTS Nel OnTruHi cucTeMH B 0i0JIOTNYHMX J0CTiIKEeHHAX
1. AxryaabHicTh TeMH. MiKpOCKOMIYHA TE€XHIKA IIMPOKO BHUKOPUCTOBYETHCS MJIS
BHBYCHHS PI3HHX OI10JIOTIYHUX O00’€KTIB, SKIi CTAHOBJATH I1HTEPEC I MCIUIIUHU,
30KpeMa B J1Ja00OpaTOPHIN JI1arHOCTHII].
2. Mera 3anarrs. HaBuumtucs KopHUCTyBaTuCs MIKPOCKOTIOM TIIpM BHUBYEHHI
MIKPOCKOTIIYHUX 00’ €KTIB, BUTOTOBJIATH TUMYACOBI MIperapaTu.
3. 3aBaaHHsA Js caMOCTiiHOI po0OTH Wi Yac MiATOTOBKH Ta NPOBeJAEHHSA

3aHATTH.

[ToBepuyTHCS 10 3MiCTY 8



HpOTOKOJ'I NMPAKTHYHOI'0O 3AHATTH

Jlara

Po6ota Nel. Buguenns 6yooeu Mikpockona i po6omu 3 Hum.
Ilpouumaiime ma 3anam’amaime!

OCHOBHI cucTeMH MiKPOCKOIIA TA IX NPU3HAYECHHSA

Cucremu IIMo BxoauTH IIpu3Havyenns
IITaTUB — orropa sl MiKpOCKOITY
MPEeIMETHU N
CTOJIUK — TYOyC
— PEBOJIBBED — JUISL PO3MIIICHHS MIpenaparTy Asis
MaKpPOTBUHT — |
. TaTyBaHHS OKYJSIPY Mi
" MIKPOTBHHT — e g O LRy M
MexaHiyHa cucremMa -
I'BUHT po3TallyBaHHs 00'€KTUBIB
OpIEHTOBHE HaBeJCHHS HA (DOKYC
TOYHE HaBEJACHHS Ha (OKYC
KOHZICHCOpA — peryJroBaHHS OCBITJIEHHS
Onruyna OKYJISIpH 30UIbIIEHHS 00’ €KTY 30UTbIIICHHS
00’ €eKTUBU 00’ €Ty
cucremMa
J3epKaio CHpSIMYBaHHS CBITJIOBHX MPOMEHIB
KOHJIEHCOD KOHIICHTPYBaHHSI CBITJIOBUX IIPOMEHIB
OcaiTmoBanpua niagparma pEryJIOBaHHS LIMPUHU My4yKa CBITJIOBHX
cucremMa HpOMeHiB

IIpaBuia KOpUCTYBaHHA MIKPOCKOIIOM.
1. BcrtaHoBUTHM MIKpPOCKOIN 0 JIBOTO IUie4a 3 THUM, MO0 MPaBOK PYKOIO
poOUTH MaIIIOHKMA Y 3O0LIWTI JJisi MpOTOKOJiB. LleHTpyiite 00’€KTUB Majaoro

301IBIICHHS HUIIXOM 00€pTy PEeBOJIbBEPY JOKH HE MOUYy€eTEe KIIallaHHs.

[ToBepuyTHCS 10 3MiCTY 9



2. JIuBISYKCH B OKYJISIp JIIBUM OKOM (TIpaBe BIAKPHUTE), MOBEPTANTE JI3EPKAIIO
y HampsIMKy IMPOMEHIB CBITJa O MaKCHMAaJbHO SICKPAaBOTO Ta PIBHOMIPHOTO
OCBITJICHHS TIOJIS 30DY.

3. [Ioknamith mpemapar Ha NPEIMETHUN CTOJUK MIKPOCKOINA HaKpUBHUM
ckiaoMm HaBepx. OO’ekT, sikuii BU OyAeTe po3rsgaTH, MYCHTh 3HAXOJIUTHCH
TOYHO TI1]] 00’ EKTUBOM MaJIOTO 301IHIIICHHSI.

4. JluBnsunch 300Ky Ha mpemapar, OIyCTITh TyOyc 3a JOMOMOTOIO
MaKpOTBHHTa TakK, IIOOM BiJCTaHb MK (DPOHTANBHOIO JIIH30I0 00'€KTHBY Ta
HaKpUBHUM CKJIOM mpenapara Oyma Onuszbko 0,5 cm. IloTiM, AuBIs4YuCh B
OKYJIp, 3a JOMOMOTOI0 MAaKpOTBHHTA MIAHIMITH TyOyC 10 TOSIBU YITKOTO
300pakeHHs. BCTaHOBITH ONTHMaJIbHE OCBITIIEHHS 3a IOMIOMOIOI0 KOHACHCOPA.
Jyist mepeBeIcHHS Ha BEJIMKE 30UIbIIEHHS, 00’ €KT, 110 BUBYAETHCSI BCTAHOBITH Y
neHTp mnosisi 6adeHHs. [{uBnsuuch 300Ky Ha mpemapar, o0epTOM peBOJIbBEpa
BCTAHOBITh 00’€KTHB BEJIMKOro 30utblieHHsA. Jjigs TouHOro (POKyCcyBaHHS
MOBEpPTalTe MIKPOTBUHT He Oinbuie, Hixc Ha nigodepma. SIKimo 00’€KTHUB
CIIUPAETHCS Ha HAKPUBHE CKJIO, MIIHIMITh TyOyC 3a JOMOMOTOK MaKpOTBHUHTA
Tak, 00 BIACTaHb MK ()POHTAIHHOIO JIIH3010 00’€KTHBA Ta MpemnapaToMm Oysa
MeHe 1 MM. J[uBisunMch B OKyJsp, MOBUIBHO MifiiMaiTe TyOyC 10 MOSIBU
300paKEHHSI.

Illo6 ne 3incysamu npenapam, onyckarwuu my0yc, caioKyiime 3a 6i0CHAaAHHIO MIMHC
¢pponmanvnoo 1iH3010 Ma HAKPUGHUM CKIIOM.

5. 3akiH4YMBIIKM POOOTY, MEPEBEAITH MIKPOCKON Ha MaJje 301IbIIEHHS, 3HIMITh

npenapar, a HoTiM — y HepoOOUHil CTaH.

[loBepHyTHCS 10 3MiCTy 10



Puc. No 1. CiTiioBull MIKPOCKOTI

JUst 3aKpiTuIeHHs 3HAaHb OYI0BH MIKPOCKOIIA Ta IMPABUJI POOOTH 3 HUM, CTVIIEHTH

BHUKOHYIOTH HACTVYIIHC.

Ha pucynky nudpamu no3HaueHi YaCTUHU MIKpOCKONA. 3aMMILITh Ha3BU WX YAaCTHH.

&
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10.

il

12.

Po6ota Ne2. Buzomoenenns mumuacosux npenapamis A)

Ilepexpecm eonokoneup uiepcmi.

[TimeTkoro HAOEPITh BOJM 31 CKIISTHKH 1 KaIlHITh Y IIEHTP MPEAMETHOTO CKja. Bi3bMiTh
JIEKUJTbKA BOJIOKOHEI[h MIEPCTI 1 MOKIAMITh X Y Kparutio Boau. [1oTiM Bi3bMITh 3a
O14H1 'paHi HAKPUBHE CKJIO 1 MOKJIAIITh MOr0 Ha BOJIOKOHIIA 1epcTi. [TokmaaiTe
BUTOTOBJICHUH MTpenapat Ha MPEeAMETHHI CTOIMK MIKPOCKOITY 1 pO3AMBITHCS 00’ €KT

Ha MaJIOMy Ta BEJIMKOMY 30UIBIICHH]. 3apUCYHTE MEPEXPECT BOJOKOHEIb IIEPCTI.

[loBepHyTHCS 10 3MiCTy 12



B) Kaituau muiiBka nuoy.Ti.
3HIMITh MIHIIETOM TOHKY IUTIBKY 31 IIMAaTo4yka IUOYIMHU 1 MOKJIAAITh ii Ha
npenMeTtHe ckio. Jomaiite kparmmo po3unHy Jlroross i HaKpUHTE HAKPUBHUM

ckiioM. Po3auBiTECS mpemnapar Ha MaJoMy 1 BETUKOMY 301IbIIEeHHI. 3apuUCyiTe

2-3 ximiTuHU. Ha MaaioHKy mo3HauTe s/1po, 000JIOHKY, IUTOILIa3My, BaKyOIl.

mignuc

et o

Hara

BHKJIA1a4a

4. MartepiajbHe Ta MeTOAUYHE 3a0e3MeYeHHS.
1. Mikpockomnu.

2. Marepianu 71 BATOTOBJICHHS THMYACOBUX IMpernapaTisb.

SAHATTSA Ne 2
Mopddotorisi KJIITHH PO- Ta eyKApPIioT.
2. AKTyajbHicTh TeMHM. 3HaHHS OyAOBH, (DYHKIIH KIITUH € (PyHIaMEHTOM JUIs
BUBYCHHS TOJall KJIIHIYHMX 1 MEIUKO-O10JIOMYHUX JUCHMIUIIH  (aHaTOMIi,
Mikpo0iosorii, ¢izionorii). JIlikap B IpakTUYHIN TISTEHOCTI HIUPOKO BUKOPUCTOBYE IIi
3HAHHS.
3. Mera 3ansarTa. BuBuntu OynOBY KIITHHM K €JIEMEHTAPHOI OAMHUII >KHUTTS,

VSICHUTH B3a€EMO3B’ 130K Oy0BH 1 PYHKITIT OpraHOimiB.

[loBepHyTHCS 10 3MiCTy 13
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http://files.school-collection.edu.ru/dlrstore/f4bfd1f0-b1a4-4360-becc-a4c1245ad0c2/%5bBI6RA_3-01%5d_%5bTE_04%5d-k.html

4. 3aBaaHHs sl caMOCTiiiHOI po0OTH Mia Yac MiATOTOBKH Ta NPOBEIEHHS
3aHATTS.

4.1. TeopeTU4Hi MUTAHHS 10 3AHATTS

1. BynoBa mikpockomy 1 po6oTa 3 HUM.

2. XapaKTepuCTUKa OCHOBHUX PIBHIB OpraHizallii *KHUTT.

3. OcHOBHI eTary po3BUTKY KIITUHHOI TEOPIi 1 ii CydacHi MOJOKEHHS.

4. [IpokapiotruHi opranizmMu. OcoOauBOCTI OYy0BH.

5. Eykapiotnuni opranismMu. CTpykTypa 1 (YHKIIS KOMIIOHEHTIB €yKaplOTHYHOI

KJIITUHH.

Pisni opzanizauii scueoco.
3aBAskd PO3BUTKY O1070TTYHMX HAyK Yy XX CT. 3’SIBUJIOCS BYEHHS PO PIBHI
oprasizailii OpraHi4HOro CBITY, SIKI XapaKTepU3ylOTh OJHY 13 OCHOBHHX
BJIACTUBOCTEHN JKMBOTO — YMOPSIKOBAaHICTh. PiBeHb Oprasizailli >KHBOTO — II€
BIJIHOCHO OJHOPIIHHM O10JIOTIYHUN KOMIUIEKC, 00'€THAHUN MPOCTOPOBUMU Ta
yacoBUMHU MapamerpamMu. KoXHUN pIBEHb XapaKTEpHU3YeEThCS E€JIEMEHTapPHOIO
CTPYKTYPHOIO OJIMHHUIICIO Ta €IEMEHTAPHUM O10JIOTIYHUM SIBHUIIIEM.
BuauisroTe HaCTYIHI piBHI OpraHi3alli 010JIOrTYHUX CUCTEM:
1. Monekynapno-cenemuunuii — HaWHWKYINN PIBEHb OpraHizaiii >XUBOTO.
EnemenTapna onuHung 1p0ro piBHa — red. CaMe Ha HbOMY PiBHI 3J1HCHIOETHCS
nepemada cmaakoBoi iH@opmarii 3a paxyHok penyrutikamii JJHK (BunsTOK
cranoBysTh Jmme PHK-BmicHi Bipycu). ITlopymenns pemymmikamii JIHK
NPU3BOMASATH JI0 3MIH CHaJaKoBOi 1Hdopmalii (MyTali), mo 3ade3nedye
€BOJIOIIMHI TIporiecu. KpiM HyKJIETHOBUX KHCIOT, BOKJIUBUMH OPTaHIYHUMU
CIIOJIyKaMH »KMBOI Matepii TaKOX € MOJIEKYJIM OUIKIB, BYTJIEBOMAIB Ta JIMIAIB. Y
BCIX OpraHi3MiB 010JIOTiYHA EHEepris 3aMacaeThCs y

MoJieKkyJiax ageHo3uHpochopuux kuciaot (ATD, AJlD, AMD).
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2. Cyoknimunnui. IleBH1 MOJeKyJld YTBOPIOIOTH cTaidl 3a OyJoBOIO Ta
GYHKIISIMU KOMIOHEHTH KJIITHHU: siapa, MeMmOpaHu, opraHoinu. [Ipomykrom
KUTTEIISIIPHOCT] KINTHH € BKJIIOUEHHS: KpaleiabKu KHUPY, TPaHyId KPOXMAJIIO,
TJIIKOTeHy, O1JIKa Ta 1HIIe.
3. Knimunnuni. BinpliicTh OpraHi3MiB HAIIOi IUIAHETH MAalOTh KIITUHHY
cTpyKTypy. KniTuHa — 11e €iHa eIeMeHTapHa CUCTeMa, B SIKIA MPOSBIISIOTHCS
OCHOBHI  3aKOHOMIPDHOCTI ~ JKHBOTO (caMOOHOBJICHHS, CaMOBIITBOPCHHSI,
camoperyJsmis). Lle omununst OynoBu, (QyHKINI, pO3MHOXKEHHS, PO3BUTKY Ta
NaTOJIOT1i opraHi3mMy. PO3pi3HSIOTh MPOKAPIOTUYHI Ta €YKap1OTUYHI KIITHHH. 4.
Txkanunnuii. 3 NOSABOIO 0AraTOKJIITUHHUX TBapHUH Ta POCIUH BUHUK TKAHUHHUM
piBeHb. TKaHMHA — 1€ CYKYIHICTh KJIITUH OJHAKOBHX 3a IOXOJKEHHSM,
OyZnoBOIO Ta (QYHKUIAMH. Y OararoOKJIITUHHUX OpPraHi3MIB TBapUH OpraHu
YTBOPEHI 4 TUNIAMU TKaHUH, a B 0araTOKJIITUHHUX POCIUH — 5 TUIIAMHU.
5. Opeanizmosuit. EnemeHTapHa OJVHHULISL  IBOTO pIBHS —
OpraHi3M, eJIeMEHTapHE SIBUIIE — MTPOLIEC OHTOTEHE3Y, KON BIJJOYBAa€ThCA
peanizaiis reHoTuny y ¢penotu. Ile HallOLIbIT pi3HOMAHITHUHN PiBEHb.
6. Ionynauiiino-eudosuii. EneMeHTapHOIO  OJMHHUIICIO ITHOTO PIBHS €
MOMYJISALISI — CYKYIHICTh OCOOMH OJTHOTO BUIY, KA BITHOCHO 130JIbOBaHa. Y
MONYyJISIIii BiAOYBAETHCS MPOIIEC MIKPOECBOJIIOIIT (YTBOPEHHS HOBUX BHUJIB Ha OCHOBI
MPUPOIHOro 1000py). TakuM YMHOM, HOMYJIALIS — OJUHULA €BOJIIOLII.
7. Biocghepno-oiozeoyenomuunuii — 1€ HABUIUNA PIBEHb OpraHi3allii >KUBOT
npupoau. EneMenTapHa cTpykTypa — 6ioreorienos. EnemeHTapHe siBuIle — Kpyroooir
PEYOBHH, eHeprii Ta iHpopmallii, 00yMOBIECHUN KUTTEAISUIBHICTIO OpraHi3MiB. Bechb
KOMIUIEKC 010T€0II€HO31B YTBOPIOE KUBY 000JI0HKY 3emiii — Oiocdepy. Takum unHOM,
lepapxiyHa CTPYKTypa € 03HAKOI0 BUCOKOI YIOPSIKOBAHOCTI 010JIOT1YHUX CHCTEM.
BynoBy Ta IKUTTEHISUIBHICT, KIIITUHH BUBYA€ HayKa IIUTOJIOTIS.
HapoxkeHHs Ta po3BUTOK I1i€i HayKH MOB'A3aHI 3 BUHAXOJIOM MIKpOCKOMy. Y
1665 poui anrmiicekuii nocmigHuk Pobept I'yk BuBUMB 3pi3 MpoOKW Tmif

MIKpOCKONOM. BiH BiIKpUB KIITUHHY OyIOBY POCIMHHUX TKaHWH. PoGept ['yk
[loBepHyTHCS 10 3MiCTy 13


https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82_%D0%93%D1%83%D0%BA
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82_%D0%93%D1%83%D0%BA

3arporoHyBaB TepMiH «kiaiTHHa» (y1at. cellula), ane BiH 6ayuB mig MiIKPOCKOIIOM
HE JKMB1 KIITHHH, a OOOJIOHKM MEpTBUX KIITHH. ['omnmanaens AHTOHI BaH
JleBeHTyK BIIKpHMB Ta OMHCAaB OJHOKIITHHHUX TBapHH, OakTepii, epUTPOLUTH 1
cnepmaTo3oinu xpedeTHux TBapuH. Y 1839 poui Himenpkuit 300mor Teomop
[IIgann Ta HiMeubkuii OotaHik Martiac Ilneiinen cdopmysroBaan OCHOBHI
MOJIOKEHHS KIIITUHHOI Teopii:
* BCl OpPraHi3MU CKJIQJal0ThCs 3 KIITHH;
* KJITUHU TBapUH 1 pOCIUH MOA10H1 32 Oy10BOIO;
* pICT, PO3BUTOK Ta JAU(PEPEHIIIOBAHHSI KIITHH 3a0€3Me4Yyl0Th  PO3BUTOK

0araToKJIITUHHOTO OpraHi3My.
Himeupkuii Buenuit Pynonsd Bipxos y 1858 pomi BumaB knury «LlemronsapHa
MaToJIOTIs», fAKa 3a0e3neuynsia MOJANbIINA PO3BUTOK KIITUHHOI Teopli. BiH
CTBEP/IKYBaB, II0:
1) HOBI KIIITHHU YTBOPIOIOTHCS 3 MATEPHHCHKOT KIITHHH MUIIXOM IOJLTY; 2)
1mo3a KJIITHHAMH HEMa >KUTTS.
[Tomanemni  GlodOTIYHI  JOCTIDKEHHS —MIATBEPAMIM  CHPaBEIJIMBICTh  IHX
MOJIO’KEHb, ajie I KHUI'a Ma€ 3HA4eHHs 1 Ui PO3BUTKY MeAuLMHU. Bipxos
MOSICHIOBAB, 1110 BCl MATOJOTIYHI 3MIHK OpraHi3My € HacljiJIKaMu 3MiH y Oy/10Bi
KIITUH. TakuM YMHOM, BiH 3alOYaTKyBaB HOBY HAyKy MAaTOJIOTII0 — OCHOBY
TEOPETUYHOT Ta KJIHIYHOI MEIUIIHHU.

CyuacHi nonoxcenusa KiimuHHoi meopii:

1) kiiTHHA — eIEMEHTapHA OMHUIISI OYJIOBH Ta PO3BUTKY BCIX KHBHX OPTaHi3MiB;

2) KIITHHU BCIX Opra”i3MiB MOIOHI 3a XIMIYHMM CKJIaJIOM Ta OCHOBHHMH
poIieCaMu KUTTETISIIHOCTI,

3) KOKHa HOBa KJIITHHA YTBOPIOETHCS 3 MATEPUHCHKOT KIIITHHH IUITXOM MOILTY;

4) vy 0araTOKJIITHHHHX OPraHi3MiB KJIITHHHU CICHiaTi3yIOThCS 1 YTBOPIOIOTh TKAHUHH;
5) 3 TKaHWH yTBOPIOIOThCS oprand. OpraHu 3B'I3aHi  MDK  CO0OHO 1
M1AMOPSAKOBYIOTECS HEPBOBIM, TYMOpPAJIbHIN Ta IMyHHIN peryJsiii.

Oprani3zmMu NOAUSIIOTh HA RPOKaApiomu Ta eyKkapiomu.
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https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D1%96_%D0%B2%D0%B0%D0%BD_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D0%B3%D1%83%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D1%96_%D0%B2%D0%B0%D0%BD_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D0%B3%D1%83%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D1%96_%D0%B2%D0%B0%D0%BD_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D0%B3%D1%83%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D1%96_%D0%B2%D0%B0%D0%BD_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D0%B3%D1%83%D0%BA
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D0%B4%D0%BE%D1%80_%D0%A8%D0%B2%D0%B0%D0%BD%D0%BD
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D0%B4%D0%BE%D1%80_%D0%A8%D0%B2%D0%B0%D0%BD%D0%BD
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D0%B4%D0%BE%D1%80_%D0%A8%D0%B2%D0%B0%D0%BD%D0%BD
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D0%B4%D0%BE%D1%80_%D0%A8%D0%B2%D0%B0%D0%BD%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%82%D1%96%D0%B0%D1%81_%D0%A8%D0%BB%D0%B5%D0%B9%D0%B4%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%82%D1%96%D0%B0%D1%81_%D0%A8%D0%BB%D0%B5%D0%B9%D0%B4%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D1%84_%D0%92%D1%96%D1%80%D1%85%D0%BE%D0%B2
https://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D1%84_%D0%92%D1%96%D1%80%D1%85%D0%BE%D0%B2
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D1%96%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D1%96%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%96
https://uk.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%96

Knitunu npoxapiom marots npocty O0ynoBy. Bonu He MatoTh THIIOBOTO sapa Ta

MEMOpaHHUX OpPraHoifiB. 3BepXy KIITHHA BKpUTa KIITUHHOIO CTiHKOW. [lix

HEI0 3HAaXOJIWThbCS IUla3MaTWyHa MeMOpaHa. B 1muTomnasmi  mpoxapior

3HAXOAATHCS PUOOCOMH, BKITFOUCHHS, OJIMH UM JeKiJIbKa HykJIeoiaiB. Hykneoin —

e kinblieBa Mosiekyna JIHK. Bona npukpimitoeTses 10 BHYTPIIIHBOT MOBEPXHI

Ia3MaTUYHOT MeMOpaHu, 4YuM 3a0e3medyeThbcs 1i MOALT MUK JOYIpHIMU

KJIITHHAMU T 4ac O6e3crateBoro po3mMuoxkenHs. JIHK — cnagkoBuit maTepian

KITITHHH.

[Ipokapiotu — e dakmepii Ta yianoovaxmepii. 1le 0OJHOKIITUHHI Ta KOJOHIAIbHI

opraHiamMu. BoHM XUBYTH y BOJi, IPYHTI, B OpraHi3mMax pOCJIHH, TBapHH,

JIFOTHH.

bakTepii MaroTh pi3Hy (GopMy KIITHH: KYJISCTY (KOKH), MAJTUYKOMNOI0HY (Oarmim) Ta

1H111. J{eski 6akTepii MalOTh OPraHOIN PyXy — JKTYTHUKH.

/Kuenenna:. aBToTpodHe Ta rerepoTpodHe.

Jluxannsa: acpoOHe Ta aHaepoOHE.

Po3mnoocennn’ 6e3ctaTeBe Ta cTaTeBe (KOH'Toraiis).

[Ipu HECTIPUATIMBUX yMOBaX €K1 MPOKAPIOTH 3aTHI YTBOPIOBATH CIOPH.
Eykapiomu — 11€ oprani3mMu, KJIITHHH SKUX MaIOTh SJIPO.

Ile 3 napctBa: Pociunu, I'pubu, TBapunu.

EykapioTu — OAHOKIITHHHI, KOJOHIaJIbHI Ta OaraTOKIITHHHI opraHizMu. OCHOBHI

KOMITOHEHTH KJIITUH — 11e: 010MeMOpaHu, IUTOIIa3Ma Ta SIpo.

Krituau eykapioT oOMexeH1 niazmamuunorw memopanoro. MembOpana
CKJIaIa€ThCs 3 JIMiAIB, OUIKIB Ta BYIJIeBOAIB. Jlimiau, BHYTPIIIHI Ta MOBEPXHEBI
OUIKM BHUKOHYIOTh CTPYKTYpHY GyHKIil0. BoHa wMae piamHHO-MO3aiyHy
CTpYKTYpy. B ximiTuHax pociuH 1 rpuliB MeMOpaHa BKpUTA KIIITHHHOIO CTIHKOTO,
a B KJIITUHAX TBapUH — TJIKOKaTikcoM. HaliBakiuBinia BJAACTUBICTh KIITHHHOI
MeMOpaHUu — BHOIPKOBE MPOHMKHEHHS Ta BUBEJACHHS PEUOBHH.

Dyukuyii memopanu:
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https://uk.wikipedia.org/wiki/%D0%A6%D1%96%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%A6%D1%96%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%BD%D0%B0_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%82%D0%B8%D0%BD%D0%BD%D0%B0_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%B0

e oOMeXy€e LUTOINIa3My KIITHHH Ta 3aXMINA€ KIITUHY Bl HECIPHUSITIUBUX yMOB
HABKOJIMIITHBOTO CEPeIOBUIIIA;

* TATPUMYE OCMOTUYHHMA TUCK;

* TONISE KIITUHY Ha JUISIHKA (KOMIApPTMEHTH), B SKHX MPOTIKAIOTh pIi3HI
¢b1310JI0T19H1 TIPOIIECH;

* mpuiiMae y4acTh y Ipolecax oOMiHYy pEYOBHH 3 HABKOJUIIIHIM CEpPEeIOBUIIEM (Uepe3
MeMOpaHy TMEpPEHOCIThCS PEUOBHHHM MOTPIOHI I SKUTTEMISUIBHOCTI KIITHHU Ta
BUBOJIATHCS POAYKTH OOMIHY);

* mpuiiMae 1H(GOPMAILIIIO 3 HABKOJIMILHBOIO CEPETOBHINA;

* Ha MeMOpaHi BIIOYBA€TbCSI CHHTE3 JICSIKUX OPTaHIYHUX PEUOBHUH.

Humonnazmamuunuii mampukc — CKJ1IaJJ0Ba YaCTUHA LIUTOIJIA3MH, SIKa
HE MICTUTh OpraHoifiB. lluTomnasmMaTUYHUN MaTPUKC — CEpPEIOBUILE, €
MIPOXOJSTh BCl OCHOBHI O10XIMIYHI peaKuli, 3A1MCHIOEThCSA 3B'30K MK yciMa
YacCTUHAMU KJIITUHH, 320€3MeUy€eThCs PICT 1 JU(EepeHIIFOBaHHS KIIITHH.

Opzanoiou knimunu — nudepeHiiioBaHl UISHKU IUTOIUIA3MH, SKi
BUKOHYIOTh TEBHY (YHKINIO. IX JiAaTh 3a CTPYKTYpOIO Ha MemMOpaHui Ta
HememOpanni, 32 (QYHKIISIMU — Ha OPraHOINM 3A2AnbH0O20 1 CHEYianbHO20
MpU3HaYeHHs (HKTYTUKH, BIMKH, CKOPOTJIMBA 1 TpaBHA BaKyoJli, akpocoma Ta
1HIIT1).

Memopanni op2anoiou

a) OqgHomeMOpaHHI OpraHoiau:
Enoonnazmamuyna cimka — 11e CHCTEMa MIKPOCKOTIIYHUX KaHAJIB Ta MMOPOKHUH,
K1 0OMexeH1 MeMOpaHo10. BoHa noiifisie KIITUHY HA JISHKY, B SIKUX
MPOTIKaOTh Pi3HI (izionoriyHi nponecu. EIIC Tpancnoprye Ta Hakonmuuye
pedoBuHM y KiiTuHi. MemOpana EIIC 3'eqnyerbest 3 MeMOpaHoto siipa Ta
30BHINIHBOI0 MeMOpaHoto. Po3pisusitors aBa Buau EIIC: epanynapny ta
azpanynapny. Ha mem6panax rpanyispHoi EIIC € pubocomu. Ha Hux
BinOyBaeThcs cuHTe3 Ounka. Ha memOpanax arpanyssipuoi EIIC mpoxoauts
CUHTE3 BYTJICBO/IIB Ta JIIIIIIB.
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https://www.youtube.com/watch?v=v8Fkks2A7js
https://www.youtube.com/watch?v=v8Fkks2A7js

Komnnexe I'onvosuci 3HaX0aUThCs OIS spa. Y TBapUHHIN KINITHHI — 1€
CUCTEMa TIOPOKHHMH, sKa oOMexeHa MemOpaHor. Ha KIHISIX TMOpPOXHUH
3HaXOJATHCSA KPymHHI Ta ApiOHI myxupiil. B pociIMHHIN KIITUHI — 1€ OKpeMi
MOPOKHUHH, OOMEKEH1 MeMOpaHaMH.

DyHKIiI:

* KOHIICHTpAIlis PEYOBHUH, 3HCBOIHCHHSI,

* Ha MeMOpaHax KOMIUIEKCY ['OJbIKI CHHTE3YIOTbCS MOJicaxapuiu, JIHiau,
TOPMOHH, PEPMEHTH;

* koMmIuiekc ['oJb/kK1 yTBOPIOE J1130COMH Ta ()parMeHTH KIITHHHOI CTIHKH TPHUOIB 1
POCJIUH.

Ji30comu — 1e Myxupll BKPUTI HIUILHOIO MeMOpaHoro. B cepenuni
J130COM 3HAXOJATHCS (PEPMEHTH, SIKI PO3UICIUIIOITh OUIKHU, KUPU, BYTJICBOJH,
HYKJIETHOB1 KUCJIOTU. DEPMEHTH J1130COM PYHHYIOTh:

* YACTHUHKH, 5Kl MONAJAI0Th Y KIITHHY IUIIXOM (Darouurosy;
* MIKPOOpPTaHi3MH Ta BIPYCH;
* JesKi KOMIOHEHTH KJIITHUHHM, LUl KJIITAUHU YU TPYNH KIITHH.

Hanpukinaz, pyilHyBaHHSI XBOCTa y IMYT'0JIOBKA 5Ka0Hu.

Hepokcucomu — npiObHI cdepuyHi TUIBIHA, BKPUTI MEMOPaHOIO.

VYTBOpIOtOThCST B KOMILUIEKCT ['OJbIKi, MICTATH B OCHOBHOMY (DEPMEHTH SKi
PYHHYIOTh TIEPEKHUC BOJHIO, IO YTBOPIOETHCS TPHU OKUCICHHI ACSKUX
OpPraHiYHUX PEYOBHUH 1 € JyKe LIKIIUBUM JJs KIiTHH. [lepokcrucoMu MOXYTh

OpUIMaTH Y4acTh B OKUCIIECHH] KUPHUX KHUCIOT.
Bakyoni — 11e TOPOXKHUHU B IIUTOIJIA3MI, sIK1 3a[IOBHEH1 P1AMHOIO.
YrBoprototbes nyxupusamu EINC a6o kommekcy [Nonbmxi. BoHn MICTATh TPOAYKTH

KUTTENSUIBHOCTI KIIITHH, TIrMeHTH. DyHKIIIT:
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https://www.youtube.com/watch?v=YNZSnVGjYAw
https://www.youtube.com/watch?v=YNZSnVGjYAw
https://www.youtube.com/watch?v=n-RlcLRuJfM
https://www.youtube.com/watch?v=n-RlcLRuJfM

0 nakonmuueHHs NPOAYKTIB 00MiHY; [

30epexKeHHS OKUBHUX pedyoBHH; [

MIATPUMKA TYpropy KJIITHHH.

0) /IBoMeMOpaHHi opraHoiau:

Mimoxondpii MalTh BUJ TpaHyJ, NaJIMYOK, HUTOK. BoHM oOMexeH1
JBOMa MeMOpaHaMu — 30BHIIIHBOIO Ta BHYTPIIIHKOIO. 30BHIIIHA MeMOpaHa
riiajieHpKa. BHyTpiliHg MeMOpaHa yTBOPIOE YMCIIEHHI CKIaAKu — Kpucmu. B
CepelMHl MITOXOHIPIA 3HAXOJUTHCS HAMIBpIIKa pEYOBHHA — Mampukc. Tyt
Mmictatees  wmosekynn  JIHK, 1-PHK, t-PHK, puGocomn. B matpukci
CHUHTE3YIOTbCS MITOXOHApiaibHI OuIKKM. OCHOBHA (YHKI[ISE MITOXOHIPIA —
cunte3 AT® (Ha kpuctax). PO3MHOXYIOTBCS MITOXOHIPil OAIIOM.

Ilnacmudu — 1ie opraHoiv KIITHH pOCHHH. PO3pI3HAIOTH TPU TUIMU IUTACTH/L:
XJ10ponaacmu; XpoOMonaacmu;, 1eiuKonJ1acmu.

Xnoponnacmu — 3eneHi WIACTUIH, SIKI MICTATh XJ0podia. BoHu 3Haxonatbes y
JUCTSX, MOJIOAUX TMaroHax, HEJO3PLIUX IJI0AaX. XJIOPOIJIACTH OTOYEHI JBOMA
MeMOpaHaMu — 30BHIIIHBOIO Ta BHYTPIIIHHOIO. 30BHIIIHA MEMOpaHa IJ1a/IeHbKa.
BHyTpiniHs MemOpaHa YTBOPIOE YMCIIEHHI CKJIAJKH, SIKI yTBOPIOIOTH I'paHu. B
IpaHax MICTUTHCS XJIOPO(DUI. Y MAaTPUKCI XJIOPOIJIACTIB 3HAXOAATHCA MOJIEKYIH
JHK, i-PHK, T-PHK, pu6ocomu, 3epHa KpoxMaiiro. Y HbOMY MPOXOJUTh CHHTE3
AT®, ByrneBoiB, JimiiB, 611KiB, pepmenTiB. OcHOBHA (PYHKITisI XJIOPOTIACTIB
— (orocunTe3. PO3MHOXKYIOTHCS XJIOPOIUIACTH TIOIIJIOM.

Xpomonnacmu — TIIACTUIU KOBTOTO, YEPBOHOTO Ta OPAHXKEBOIO KOJIHOPY.
3HaXOAAThCA Yy KBITax, IUIOAAX, cTeONaxX, JUCTKAaX. BUKOHYIOTH (YHKIIiIO
3a0apBJIEHHS OpraHiB.

Jleiikonnacmu — 3HeOapBiieH! MuacTUAU. BoHU 3HAXOIATHCS B CcTeOaX, KOPEHSX,

OynbOax. DyHKIIIS — 3aIac MOKUBHUX PEUOBHH.

TToBepHYyTHCS JI0 3MiCTY 20


https://www.youtube.com/watch?v=tuBTntagtiU
https://www.youtube.com/watch?v=tuBTntagtiU

[InacTuam OAHOTO BUAY MOXKYTh MEPETBOPIOBATUCSA B IJIACTHIW 1HIIOTO BUIY (KpiM
XPOMOILIACTIB).
Knituan eykapioT MICTSTh OJHE YM ACKITbKA SAEp, sIKI MOXYTh MaTd pi3HY (GopMmy:
KYJISICTY, SIMIIETIONIOHY Ta 1HIITY.

Aopo obOMexxeHe ABOMAa MeMOpaHaMHU: 30BHIIIHBOIO Ta BHYTPIIIHBOIO.
MemOpanu MaroTh mopu. Yepe3 HUX BiOYBaeThCsS TPAHCIOPT pedYOBHH. B
cepenuHl siapa 3HAXOAWTHCA KapioruiasMa. B Hil po3TamoBaHi saepiss Ta

XPOMAaTHH.
Xpomamun cxnanaetscsa 3 JJHK B kommuiekci 3 Oinkamu. [lig gac moaiay KIiTUHH 3
XpOMaTUHY (GOPMYIOTHCS XPOMOCOMH.

Hoepya (onHe a00 AEKUIbKA) CKIIanarThes 3 koMiuiekciB p-PHK 3 6inkamu. B Hux
YTBOPIOIOTHCSI pPUOOCOMH.

Hememopanni opeanoiou

Pubocomu — 1ue MIKPOCKOIIYHI, OKpPYIJIl TUIbLS, $IKI BUSBICHI B
KJIITUHAX YCIX OpraHi3MiB. BoHH CKIagaloThes 3 JBOX CYOOJUHULIL: 6E€UKOI T
manoi. Pubocomu 3HaxonmaThcsi Ha MemOpanax rpanyisipHoi  EIIC,
MITOXOHJPISAX, MIACTUAAX UM BUIBHO po3TamioBaHl B muroruiazMmi. [lo ckimamy
pubocom BxoaaTh Outku Ta p-PHK. @yHK11ist pubocom — 11e cuHTe3 O1IKa.

Pubocomu yTBOPIOIOTHCS B SIAPI.

Knimunnuii_yenmp — 1ie OpraHoii KJIITUH TBApUH, SKUW 3HAXOJIUTHCS

01151 siIpa Ta BiAIrpae BAXKJIUBY POJIb I1JT YaC MOy KIITUHU. KIITUHHUN EHTP
CKJIQZAETHCS 3 2 UEHTPIOoJIeH, Bl IKUX padlalbHO PO3XOASITHCSI MIKPOTPYOOUKH.
[lim vac momimy KIITHHH [EHTPIONI PO3XOMATHCS JIO0 TIONIOCIB, a 3
MIKPOTPYOOUOK (POPMYETHCSI BEPETEHO MOALTY.

Mikpompyoouku ma_mikpoginamenmu CKIATAOTHCSI 13 CKOPOTIMBUX

OinkiB (TyOyJliHYy, aKTMHY, MIO3UHY Ta 1H.). Mikpompyoouku — TOPOXKHUCTI
numiHApyu. OYHKITIT:

O ¢opmyroTh BepeTeHO MOALTY;
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0 mnpuitmMaloTh ydacTh y BHYTPIIIHBOKIITUHHOMY TpaHCHOPTI peuyoBuH; [
YTBOPIOIOTH JUKT'YTUKH, BINKH, IIEHTPIOI.
Mikpogpinamenmu YTBOPIOIOTh IIUTOCKEJIET KIIITHH, pO3TanioBaHi
1] TUTa3MaTHIHOI0 MEMOpaHot0. 3a0€3MeUyI0Th CKOPOUCHHS M'SI30BHX
BOJIOKOH, 3MiHYy (pOpMU KIIITHH, OpTaHi3aIlii0 KOHTAKTIB 3 IHITUMU KJIITHHAMH,
(dopMyBaHHS My4KiB MIATPUMKH MIKPOBOCHHOK, aMeOOiIHI pyXU KIIITHH, €K30- Ta

€HIOLIUTO3.

4.2 Marepiaau 1jst camokonTpoJiio (Ctrl + BigmoBian):

1. Ha sikomy piBHi cniocTepiraerbcst HAHOUIbIIA Pi3HOMAHITHICTH GopM KUTTH?
A.MoJekyIapHO — TCHETUYHOMY

B. OnToreneTnynomy

C. Kimituannomy

D.bioreornieHoTH4HOMY

E. [Tonynsmifino-Bu10BOMY

2. /1o HeMeMOpaHHUX OPTraHOiiB KIITHHH BiIHOCATH:

A.Opranenu BakyoJISIPHOI CUCTEMU

B. I'panynsipny EIIC

C. PuGocomu

D. Kommirekc 'ompmki

E. Arpanynsipuy EIIC

3. Slke i3 3a3HaYEHUX MO0JI0OKEHD, 1[0 TONMOBHWJIO KIITHHHY TEOPil0, HAJIEKUTH
P. BipxoBy?

A. SInpo — 060B’a3K0Ba CTPYKTYypa KIITUHA

B. Koxxna xniTrHa 00MexeHa 000JIOHKOO

C. Koxna K1iTHHA — 3 KIIITUHA

D.IluTonnazma — rojioBHa CTPYKTypa KIITHHU

E. OGon0HKa KIITUHYU — i1 OCHOBHA CTPYKTYpa
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4. Ilix cBIiTI0BUM MIKPOCKONOM Yy KJIITHHAX CHHbO-3€JIEeHOI BOAOPOCTi He
0yJ10 BUSIBJIEHO CTPYKTYPHO o(popmJiieHOT0 siipa. /[0 AKoro Tuimy
oprasizauii KJIiTHH IX MOKHA BiqHecTH?
A.TlpokapioTu

B. Eykapiotu

C. Bipycu

D.bakrepii

E. bakrepiodaru

5. PeBoJibBep Caayrye ajsi nepeKJIi0YeHHs:
A.OG’exTHBIB

B. Okymsipis

C. IIpocaity ipucoBoi aiagpparmu

D.Bucotu Ty0ycy Haa NpeIMETHUM CTOJIUKOM

E. PeryntoBaHHs MOJIOKEHHS J13€pKaia

6. Ha3BiTh aBTOpiB KJIITHHHOI TeOpii:

A.P.I'yk

B.T" Xapni ta B. Baitn6epr

C.M.netinen ta T.11Isanu

D.A. JleBenryk

E. I.Yotcon ta @. Kpux

7. Arpanyasipia EIIC BukoHnye HacTynHi (pyHKuii:
A. XeMmocuHre3

B. CunTtes OinkiB

C. CuHTe3 HYyKJIETHOBUX KUCIIOT

D. Cuntes ByrieBoiB

E. Cunres pubocom

8. Ha3BiTh 0c06,1MBOCTI 0y10BM MIiTOXOH/piii:

A. O6MmexeH1 OJIHIEI0 MEMOPaHOIO
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B. MaroTh rpanu

C. MaroTb BUPOCTH — TUIIAKOI 1

D. MaroTs BupocTts — kpuctu E. Marotb BUpOCTH — TaMesu
9. KuituHu npoxapior:

A. MaroTh TUTIOBE AIpO

He matots pubocom

MatoTsb J130coMHU

He matots TumoBoro siapa

MEFRENG" o

MaroTthb mIacTuau

[HEN

0. OnHoMeMOpaHHi opraHoiau — 1e:
EINIC, anapat I'onbmxi

EIIC, pubocomu

MitoxoHAapii, J1130COMU

[Tnactuau, pubocomu

m o o ® »

Knituanumii nenTp, pubocoMu.

HpOTOKOJI MNPAKTHYHOI'O 3AHATTH

Jara Pobota Nel. Xnoponnacmu y pocaunnux kiimunax.

3p06iTh TUMYACOBHI MpeTapaT JIMCTa POCIUHU 1 BUBYIThH KIITUHU. 3apUCYHTE KIITUHY

1 IO3HAYTE LIUTOIJIA3MY, XJIOPOIIACTH, 0OOJOHKY KIITHHHU.

PoGotTa Ne2. byoosa meapunnoi Kiimunu.

Poszrnsnbre nocriiinuit npenapat «Kpos xabw». Hamamoiite 1-2 Ki1ITHHU.

[To3naure sapo.
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Po6oTta Ne3. Opzanoiou knimunu ma ix Qpynxuii.

3ar0BHITH TAOJIUIIIO;

Ha3zBa opranoiny KinbkicTs MeMOpaH Dyukuii
Mimoxonopii 2 cunre3 ATO
Inacmuou
Enoonnazmamuuna
cimka

Komnnexc I'onvoouci

Jizocomu

Ilepoxkcucomu

Bakyoni

Pubocomu

Knimunnuii yenmp

Mikpompyobouku
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Mikpoghinamenmu

mignuc

ot o

lara

BHRJIaJavda

Curyariigl 3aja4i:

1. SIkmo BM MOYMHAETE BUBYEHHS IpenapaTy 3pa3y Ha BEJIMKOMY 301bIneHH1 (0K.10x
00. 40), To B He 3MOxeTe Horo mobayutu. Yomy? Sk qocarayTu meTu?

2. Bigomo, 1o cTapirodi emiTemaibHi KIITHHN MKIPHA 3MyIyroThcsa. Kyau miBaroTbes
CTapitoyl KJIITUHU y BHYTPIIIHIX OpraHax? SIki OpraHoigy KJIITUHU TPUYETHI J0 iX
BUJAJICHHS?

3. SIki 0COOIMBOCTI € y CTPYKTYP1 POCTUHHOI KIIITUHU?

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHs.

1. Mikpockomnu.

2. Marepiayu Jyisi BATOTOBJICHHSI THMYAaCOBUX MPENaparis.
3. Ipemapat «KpoB xabm».

4. TecToOBI 3aBIaHHS.

5. HaByaiipbHO-METOANYHUI TOCIOHHUK.

SAHATTA Ne 3 KutituHHI MeMOpPaHU. TPAHCHOPT
PE4Y0BHH 4Yepe3 MIa3MoJIeMy.

2. AkrtyajabHicTh TemMH. bynoBa KIITHHHOI MeMmMOpaHu 3a0e3leuye TromMeocTas’
KIIITUHU, TPAHCIOPT PEYOBMH J0 KmTHWHU Ta 3 Hei. LI 3HaHHS HEOOXimH1 It
YCBIJJOMJICHHSI MEXaHI3MIB HAAXOKCHHsI JIIKAPChKUX IMpenapariB A0 KIITHHU Ta
3aCBOEHHS iX, @ TAKOXK B KJIIHIYHIN MPAKTHII JUTsl PO3yMIiHHS MAaTOJIOTIYHUX MPOIIECIB,
SIK1 BUHUKAIOTh MPHU TIOPYIICHH] OyI0BH KIITHHHIX MeMOpaH.

3. Mera 3aHATTA. YSICHUTH B3a€EMO3B’S30K IPOIECIB MeTado0Ji3My KIITHUHH,

BUBYUTH MOP(P0d1310JI0T1YH1 BIACTUBOCTI KJIIITUHHUX MEMOpPaH.
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4. 3aBaaHHs sl caMOCTiiiHOI po0OTH Mia Yac MiATOTOBKH Ta NPOBEIEHHS

3aHATTH.

4.1. TeopeTu4Hi MUTAHHSA 10 3aHATTH

1. KniTuHa K BiIKpUTa CUCTeMa. ACUMUIALIS ¥ TUCUMIIIALIIS.

2. Knmitunni memOpanu. XiMIYHUM CKJad, CTpykTypa Ta yHkiii. IlpuHnmm
KOMIapTMEHTAII1.

3. Tpancnopt peyoBuH Yepes miazmosiemMy. Buau tpancnopty

4. Enepreruune 3a6e3nedyeHHs KiiTuHu, AT®. Po3noain eneprii.

KiitrHa nocTiitHO B3a€MO/II€ 3 HABKOJIMIIIHIM CEPEIOBHUIIIEM Ta € BIIKPUTOIO
cucTeMor0. Mixk cepeloBUIIEM 1 KIITUHAMU MOCTIMHO B1I0OYBA€THCS OOMIH
pEYOBHHAMHU, CHEPTIEI0 Ta 1H(OPMAILIIETO.

OO0MiH peyoBHHaAMH — II€ CYKYIHICTh 3MIH, $IKI BiJOyBarOThCS 3
pPEYOBHMHAMH 3 MOMEHTY iX HAJXO/KEHHS B KIITHHY OPTaHi3My 3 OTOYYIOUOTO
CEpeloBUIla JO MOMEHTY YTBOPCHHS KIHIIEBUX TPOAYKTIB poO3Maay Ta
BHUBEJCHHS 1X 3 KJIITUH OpPraHi3My.

VY KOXH1{ KIIITHHI TOCTIHHO B1AOYBAIOTHCS ABA B3aEMO3B'A3aHUX MPOIIECH:

* Oucuminauia ab0 eHepeemMuYHUN O0OMIH — TIPOLIEC PO3MALY
CKJIAJIHMX OpraHiYHUX CHOJIyK Ha Ounbin mpocti. llel mpouec mnporikae 3
BUJIUICHHSIM €HEprii, sika 3anacaetbcs B ATO.

* acuminayia ado naacmuyHuil 0OMIH — TPOILIEC YTBOPEHHS HOBUX
OpraHiYHUX CIOJIYK, HEoOXiaHMX opraHi3my. Llei mporiec mpoTikae ¢ 3aTpaToro
€HEeprii.

AcuMinsIiss Ta DUCUMUISINS — II€ JIBa B3a€EMOIOB'S3aHUX MPOIIECH OOMIHY
PEYOBHH.

Jlis cBOro ICHYBaHHS KJIITMHA [OBMHHA MIATPUMYBATH MOCTIMHUN

3B'I30K 3 OTOUYIOYUM ii CEpEeJOBHUIIEM Ta MpU IOMY 30epiraTd BiHOCHO

MOCTIMHUM CBi cknaj. L[{ro GyHKIIII0 BUKOHY€E 30BHIIIHA KIITUHHA MeMOpaHa.
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3aB/siKu CBOiM Oy 0Bl BOHA Ma€ BUOIPKOBY TPOHUKIIUBICTb.

Knimunna memopana — 1ie HalmBIPOHUKHUM JIITIIHUKA Oliap 3 BOyJJ0BaHUMHU
oinkamu. CTpyKTypa KIITUHHOT MEMOpaHu piouHHO-Mo3aiuna.
J1o ckiaay MeMOpaH BXOASITh JIMiU, OUIKH Ta BYTJICBOIH.

Docghoniniou — cionydeHHS KUPHUX KHUCIIOT Ta TIIIIEPUHY, SIKI MAIOTh
docdharny rpymy. Monekyau docdomimiaiB MaroTh MOIAPHY (T1ApOdIIbHY)
TOJIBKY 1 ABa HemoJsipHUX (rigpodoOHux) xBocTa. BoHu Oimap memOpanu, e
BCEPEIMHI 3HAXOUThCS TiipodoOHa 30HA. BoHa 3a0e3meuye HaMmiBIPOHUKHICTD
MEMOpaHH.

I'nikoniniou — cronmy4deHHs JIIIAIB Ta BYIJEBOAIB, SKI 3a0€3ME€YyIOTh
peuenTopHy QyHKIIIO Ta MPUAMAIOTh Y4acTh B YTBOPEHHI IIIKOKAIIKCY.

I'nikokanixc — 30BHIIIHA YacTMHA MEMOpaHH, sika 3a0e3neuye MIKKIITHHHI
B3a€MO/I1i, yITi3HaBaHHS, MPUCTIHKOBE TPABIICHHS.

Xonecmepun — CTEpOITHUN JKHUP, KUIBKICTh SKOTO 3a0e3nedye CTYIIHb
PIIMHHOCTI MEMOpaHH.

binku, sxi BXOASATh 0 CKJIaay MeMOpaH, HE YTBOPIOIOTH CYILJIBHOTO
mapy, a po3TalloBaHl y BUIJISAAI Mo3aiku 3 riao0yn. Ilpu mpomy omHi
3HAXOJIATHCS TUIBKH Ha TIOBEPXHI, a 1HII YaCTKOBO 200 MOBHICTIO 3aHYPIOIOTHCS
y O1mmap JaimiaiB. Po3pi3HsAIOTE:

O inmezpanvni 6inku, ki HaXoAATHCA y Gilapi mimigiB. Ix amiHOKHCIOTH
B3a€EMOJIIIOTh 3 (ochaTHUMH TpynamMu Ta >KAPHUMHU KHUCIOTamMHu. biiaku, sKi
OPOHU3YIOTh ~ MEMOpaHy  HAacKpi3b, HA3UBAIOTBCS  MPAHCMEMOPAHHUMU.
Hanpuxnazn, OUTKM 10HHUX KaHAIIB, PEIIENTOPHI OLIKH.

0 nepughepuuni 6inku po3ranioBani Ha 30BHIITHEOMY a00 BHYTPIITHHOMY
ool Oimapy. BoHu 3’€HaHi MOJISPHUMU 3B’ 3KaMU 3 TOJ0BKaMu GocdomimiaiB Ta
iHTerpanpHux OuTkiB. Hampukiaa, perenTopHi OUIKK 30BHINIHBOT TOBEPXHI, OLIKH

IIUTOCKENIETY BHYTPIIIHBOI TOBEPXHI.
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Komnapmmenmauyina — 1€ IpOCTOPOBUN PO3AiN KIITHHU BHYTPIIIHIMU
MeMOpaHaMu Ha JUISTHKY (BIZCIKK), Y SKUX OJHOYACHO MPOXOMAATH Pi3HI XIMiuH1
peakmii. Hampukman: posmam pedoBuH y Ji3ocomax, cuHTe3 ATD vy
MITOXOHAPISIX.

Peyenmopu — 11e curHajabH1 O1JIKOB1 MOJICKYJIH, SIK1 pO3TAIllOBaHi Ha
IJIa3MaTUYHUX MeMOpaHax. Ix GpyHKIIis — 3a0e3MeunTH BiANOBiAHYy PeaKIio
KJIITUHU Ha 3MIHU cepefoBulia. Perientopu npencrapieHi TpaHCMEMOPAHHUMHU
O1IKaMu, sIKI MAalOTh CHEIlalbHy TUISHKY JJI 3’ €THaHHS 3 AKTUBHUMHU
MOJIEKYyJIaMH (TOPMOHaMU, (pepMEHTAMU U JIp.).

Po3pi3HAI0TE BHYTPIIIHHOKIITHHHI PELENTOPH, SKI pO3TalloBaHl Ha
MeMOpaHax OpraHoi/iB, Ta PELENTOPHU, SIKI 3HAXOASITHCA HA MOBEPXHI KIITUHU
m1a3MaTuyHoi MeMOpanu. Cepell HUX BUAUISIOTh PEIENTOPU ABOX THUIIIB:

0 s3B’sa3aH1 3 KaHAJIAMU KJIITHHH,

0 He 3B’43aH1 3 KAHAJIAMH.

PeuenTopu, 36’a3ani 3 kananamu Kaimunu, iCs B3a€MO/I1T 3 TOPMOHAMHU,
HelpoMeniaTopamMu CIpUSIIOTh YTBOPEHHIO KaHATy Ta €(eKT BIAMOBIII Oe3MocepeIHii,
IIBUJIKWAN, KOPOTKHM.

Peuenropu, He 36’a3ami 3 Kananamu KiimuHnu, B3aEMOMIIOTH B
OCHOBHOMY 3 (hepmeHTaMu. TyT edeKT — onocepeKoBaHUM, YIIOBUIbHEHUH, ajie
Ounbin TpuBanuid. DyHKII TaKMX PELENTOPIB JekKaTh B OCHOBI HAaBUaHHS Ta
mam’sTi.

KoxHa kiiTiHa y 0araTOKJIITUHHOMY OpraHi3Mmi Mae CBid crienu(iuHuii
HaOip penenitopiB. e mo3Boisie pearyBaTu Ha pizHOMaHITHI curHanu. OnHa i Ta
caMa CUTHaJIbHA MOJIEKYJIa MOXE BUKIIMKATH Y PI3HUX KIITUHAX Pi3HI €(EeKTH.

Po3pi3HAI0TE aKTUBHMI Ta MACUBHUI TPAaHCHIOPT PEYOBHH KPi3h KIITHHHY
MeMOpaHy.

I[MacuBHMiE TpaHCHOPT MPOXOAUTH 0O€3 3aTpaTh €Heprii, 3a TPaglEHTOM

KoHIIeHTparii. [e:
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* Ougyzin — Oe3nepepBHUN, XaOTUUYHUN PyX MOJEKYN Oyb SKOi PEUYOBHHHU.
Hanpuxnazg: Oy, COa.

* nonecuiena Ougpy3ia — HATXOHKEHHS PEYOBUH 3a  JIONIOMOTOIO
O1IKIBNIEpeHOCHUKIB. Hampukiaza: riiroko3a, aMiHOKUCIIOTH, AEsKl 10HH.

* 0CMOC — HaJIXOJDKEHHS BOJY Yepe3 HAIMBIPOHUKHY MeMOpaHy.

AKTHBHUH — HAJIXO/UKCHHS PEUYOBHH NPOTH TPaJi€HTa KOHIEHTpaulii 3
BuUTparoro eHeprii ATO. Ile:

 najaxokeHHs ioniB Na* n K*, Mg?*, Ca?*(ionnnii Hacoc)
*  HaJIXOJPKEHHS BEJIMKUX MOJIEKYJ Ta YACTOK — eHOOUUNo3 Ta iX BUBEIEHHS

— eK30Uumo3.

Po3pi3HsAOTh 1Ba BUAM E€HAOLUTO3Y: @pacoyumo3 — HAAXOJKCHHS
TBEPIMX YACTOK (XapakTEepHUH I KJIITHH OJHOKIITUHHUX Ta 0araTOKIITHHHUX
TBapuH, Kl HE MalOTh MOCTIMHOI (popMHU Tila) Ta MIHOWUMO3 — HATXOKEHHS
PIIMHU 3 PO3YMHEHUMHU Y HIM MOJIEKyJaMH OUIKIB, HYKJIETHOBUX KHCIIOT,
HYKJICOMPOTEIAIB (XapaKTepHUM JJisl BCIX KIITHH TBAPUH Ta POCIHUH).

VY KIITUHY pa3oM 3 OpPraHIYHUMH DPEUOBMHAMHM HAJXOJUTh EHEpTis,
aKyMyJhOBaHa B XIMIYHHMX 3B'sI3KaX MIK MOJIEKyJaMH ¥ aToMaMu, SKa MOTIM
3BIIBHAETHCS 1 TepeTBOproeThesi B AT®. Enepris HeoOXigHa IJIs MIATPUMKH
CTaOlILHOCTI KJITUHHOI CHCTEMH: 3a0e3MeUeHHS CTPYKTYpH, TOMEOCTa3y,
MeTabo13My 1 PyHKITIH.

Enepreruunnii 00MiH Bi10OyBa€ThCS B TPU €TaIU:

1. HMinroroBumii. BinOyBaeTbcsi B TpaBHOMY TpaKTi, a TakoX B
Ji30coMax KIITHH BCixX oprai3MiB. Ha npomy erarni opraHiudi MakpoMOJEKYJId
i Jgi€ro GepMEHTIB pO3MIETUTIOITHCS HAa MOHOMEPH: OLTKH — Ha aMIHOKHCIIOTH,
KUPHU — Ha TIIIEPUH Ta >KUPHI KUCJIOTH, TOJIcaxapuau — Ha MOHOCAXapHIH,
HYKJIETHOBI KHCJIOTH — Ha HykJeoTuau. L1 mponecu mpoTikaroTh 3 BUIAUICHHSIM
HEBEJIMKOI KUTHPKOCTI €HEprii, ika pO3CIFOETHCS B BUTIISIIL TETLIA.

2. be3kucHeBuii (anaepoOHmuii). BinOyBaeTbcs B KiIiTHHAX 0€3 ydacTi

kucHIO. Ha mpoMy ertami 3aBepuIyeTbCs EHEPreTMYHUN OOMIH Yy JESKHX
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MIKpOOpTaHi3MiB Ta 0e3XpeOeTHHX TBapuH (Mapa3sUTUYHUX), SIKI HE MOXKYTh
BUKOPUCTOBYBaTH aTMOCchepHUl KuCeHb. Po3liemieHHs MOJEKyl TIIIOKO3U
Ha3WBa€ThCs TJikoJi3. [Ipu oMy Oepe ydacth Outbine 10 dhepMeHTIB, siKi
3HAaXOIAThCA B MHTOIUIa3Mi. MoJeKyja TJIOKO3M PpO3LICIUTIOEThCA Ha Bl
MOJICKYJIA MTPOBUHOTPATHOT a00 MOJOYHOI (KIITHHU M's131B) Kuciotu. [lig gac
KO3y Bunuigerbes npubdausno 200 kJx eneprii. Yactuna ii (0111 84 x/[x)
BUKOPUCTOBYETbCSI Ha cuHTe3 ABOX Mosiekyn AT®, a gapyra yacTuHa
PO3CIIOETHCS y BUTIIAL TeIIa. Y AeIKuX Oaktepii, rpu0OiB (APIXKIK), POCTHH —
11e TpoIiec OpOAIHHS 3 YTBOPEHHSM €THIIOBOTO CIIUPTY Ta BYTIEKUCIIOTO Tasy.

3. KucneBuii (aepo0nuii). BinOyBaeTbcsi B MITOXOHIPISIX €yKapioT 4u
Ha TUIa3MaTHYHUX MeMOpaHax mpokapioT. Ha nmpoMy etami mpoayKTH TIIIKOi3y
OKHCIIIOIOThCST A0 Boau Ta Byriekucioro rasy (Hukn Kpeoca). Ilpu upomy
BUJIUISIETHCSA BEJIMKA KUIBKICTh eHeprii (mpubimsHo 2800 k/[x), yacTuHa sKOi
(55%) 3anacaetrbcsi B Makpoepriuaux 3B's3kax Mosiekyln AT® (36 moinekyn), a
45% — po3Cit0€ThCs Y BUTIISIII TETLIA.

Omxe, miJl 4ac aHAepOOHOro Ta aepoOHOTO €TamiB EHEePreTUYHOTO OOMIHY

yTBOPIOIOThCA 38 MoJiekysa AT®.

CsH1206+ 602 0 6CO2+ 6H20 + 38 ATD

4.2. Marepiaau a5 camokoHTpoJi0 (Ctrl + Binnosian):

1. Penenropu npeacrasiieHi:

A. ©10puisipHuMHA O1IIKaMHU, SIK1 MalOTh 3/1aTHICTb 10 CKOPOYEHHS

B. 'noOynsapurumu Oiiikamu 31 cieru14HO0 AUISTHKOIO ISl TAMYACOBOTO 3B’ SI3yBaHHS
pEYOBHH

C. Biraminamu

D.Topmonamu

E. TpancmeMmOpanHuMH O1JIKaMH 31 CrIEU(PIYHOIO TITISHKOIO JUIS 3B’ SI3yBaHHS

(h1310JI0T1YHO AKTUBHUX MOJIEKYJ
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2. B sikux opraHoigax KJIITHHHU BiI0yBAa€ThCA MiATOTOBYMIA €eTaN eHePreTHYHOro
00Miny?

A.Jli3ocomax

B. LlenTpiomsax

C. MikpoTpyOoukax

D.Pubocomax

E. MiToxoHpisx

3. CTpyKTypa KJIITHHHUX MeMOpaH:

A.Ilyxka, 061KOBa

B. XopcrTka, 1emrono3Ha

C. PinuuHo — MOo3aiyHa

D.XopcTtka, XiTHHOBA

E. Enactuuna, cuiaikoHoOBA.

4. Mixk mapamMu MeMOpaHu HasiBHi:

A.BoHesi 3B 3K

B. KoBasieHTHI 3B’sI3KU

C.IlenTumaHi 3B’ I3KH

D.Ionni B3aemonii E. I'inpodo6H1 B3aeMoii.

5. AcuMinsnia — ne:

A. CyKyTHICTh peakIliii CHHTe3y OliKa

B. Cunte3 AT®

C. CykynHICTh peakIliii CHHTE3y PeUOBHH, HEOOX1THUX KIITHHI
D. OxucneHHst NO)KUBHUX PEYOBHUH Y KIITHHI

E. CykynHICTb peakiiii, iki IpOTIKaOTh 3 BUAUICHHSIM €HEprii
6. Ilpouec 3ax0onJieHHs TA NMOTJIMHAHHS KJIITHHOK PiIUHM Pa30M 3 pPO3YMHEHNMHU
y Hiil pe4OBHUHAMM — 11€:

A. OcmMmoc
B. Hdudysisa
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C. ®daromuros

D. Ilizomwmros

E. dinpTpars

7. Jlo HaAMeMOpPaHHUX KOMILJIEKCIB KJIITHH TBAPHH BiTHOCATH:

A.KiliTHHHY CTIHKY

B. MikpoTpy0Oouku

C. [Tenikymy

D.Kytukyny

E. ['mkokamikc

8. ¥ npoieci aepo0HOro erany eHepreTHYHOro 0OMiHY NPHU po3uIenJeHHi 0HOT

MOJIERYJIA I'/IIOKO3H YTBOPIOECTHCH:

A.36 monexkyn AT®

B. 38 monekyn ATD

C.2 monexkymu ATO

D.72 monexynu AT®

E. 4 monexynu ATO

9. Ha3BiTh BH/IM NACHBHOI0 TPAHCIIOPTY:

A.Ocmoc u audysis

B. Audy3is Ta miHOLMTO3

C. ®@arouuro3 Ta 0cMOC

D. ®inbTpaltis Ta NiHOUTO3

E. lonni Hacocu Ta ocMoc

10. Sk Ha3uMBa€THLCSI MPOCTOPOBE PO3AiJIEHHS KIITUHU BHYTPillIHIMH
MeMOpaHaMM Ha BIICIKM, Y IKUX OJITHOYACHO NMPOXOAATH Pi3Hi XiMiuHI
peakiii?

A. Acumuranis

B. [aimianmis

C. Iucumirsinis
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D.KommaptmenTartis

E. ®parmenTarris

ITIpoTOKO0J NPAKTUYHOIO 3AHATTH

Jlara
PobOora Nel. Tpancnopm peuosun.
PosrisabTe CXEMY, HaBeOITh 1 3aMUIIITE  TPUKIAIN

K1 TPAHCTIOPTYIOTHCS BIMIOBITHUM CITIOCOOOM.

PCYOBHUH,

Tpancnopm peuosun
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l

aCUBHUU

A 4

TQy3ist

A 4

noJieruiena audysis

0OCMOC

A 4

TAMYACOBUHM TMpemapar JiMcra enoaei 1
KIITUHUA. 3apUCyWTe KIITUHY 1 TMO3HAUYTe
[UTOIMJIa3My,  XJIOpOIIacTH,  OOOJOHKY
kmtuHu. [loTiM 10 jmcTa enonel JoaanTe
FINEPTOHIYHUN PO3YMH 1 3HOBY PO3TJISTHBTE

KJIITHHU. B HHUX 3MEHIIUTHCA KUIBKICTh

l

AKTUBHUN

3
H IoMIia

A 4

PoOoTra No 2.
Knimunu
aucma enooei.
Inazmonis.

+ +
K" Na" gacoc

A 4

3po6iTh

CK30IIMTO3

\ 4

A 4

CHIOIIMTO3

A 4

[MIHOLUTO3

(aronuTo3

»
>

npororiazmMa OyzAe BIOAXOOUTH Bix  oOosioHku. lle sBwuie

J1a3MOJII30M. 3apUCYHTE HOTO.

Curtvargigi 3aaui;

BUBYITH

BOIA 1

Ha3HuBAa€THCA

1.ITicasg pi3MuHOro HaBaHTAKEHHSA V JIIOAUHU 00JISTH M s13U. J{aliTe MOACHEHHS, YOMY 11
9

B1J10yBA€ETHCSI.

2.loH TimporeHy 3a po3MipoOM 3HAYHO MEHIIHMKM HIXK MOJIeKyna KUCHIO. [1osCHITE, YoMy

KHCEHb BUJILHO MPOHHUKAE KPi3h MEMOpaHy KJIITHHH, a 10H TIAPOTeHY — Hi.

Hara i nmianuc

BHKJIa/1a4a

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHS].
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1. Mikpockormnu.
2. Matepiaym Juisl BATOTOBJICHHS THMYACOBUX ITPEIaparis.
3. TectoB1 3aBHaHHA.

4. HaByaiapbHO-METOIUYHUIN ITOCIOHUK.

SAHATTS Ne 4 MosaexyasipHi 0cHOBH ClIaIKOBOCTI.
XapaKTePUCTHKA HYKJIEIHOBHX KHCJIOT.

2. AkrtyajabHicThb TemMHu. HykieiHOBI KuCIOTH 3a0€3MEUyIOTh MPOIIECH
CUHTE3y OL7Ka, a 1M, B CBOIO Yepry, BUBHAYAEThCA XapaKTep OOMIHY PEYOBHH,
3aKOHOMIPHOCTI POCTY Ta pPO3BUTKY, SBHINA CIAJKOBOCTI Ta MIHJIHUBOCTI.
[TopyiieHHst y CTpYKTypl HYKJIETHOBHUX KHCJIOT MPU3BOJATH JO MATOJOTTUYHUX
3MiH OpraHi3my.

3. Mera 3ansarra. BuBuutu crpykrypy JAHK, OynoBy piznux Bumie PHK.
BuBuntu npuHIunu nepediry OCHOBHUX MOJICKYJISIPHO-TEHETUYHHUX MPOIIECIB B
KJIITHHI: perutikauii Ta penapanii. Bupunutu 0ynoBy reHiB mpo- Ta eykapior. 4.
3aBaaHHA I CAMOCTIMHOI Po0OTHM MiJg Yac MiATOTOBKU Ta NMPOBEJACHHS
3aHATTA.

4.1. TeopeTn4Hi NUTAHHS 10 3aAHATTS:

1. Xapakrepuctrka nykieinoBux kuciot: JIHK ta PHK.

2. Perunikainis Ta penapartist JITHK.

3. I'eH sik omMHMUIIS CTIaIKOBOT 1H(POpMAITIi.

4. byznoBa reHiB Mpo- Ta €yKapioT.
5. I'eneTnuHMiI KOJ, MOTO BJIACTUBOCTI.

HyxkJieiHoBi KHC10TH — YHIKATBHI MOJICKYJIH, HEOOX1TH1 KOKHIN KIITHHI JJIs
30epexeHHs 1 Iepeayl reHeTHUHO1 1Hdopmalii. Po3pi3HsIOTh ABa BUIU HYKJIETHOBUX

kuciot: JJHK 1 PHK.

TToBepHYyTHCS JI0 3MiCTY 36


https://www.youtube.com/watch?v=XoxT_8zkQU8&list=PLFk7w_UzEfmGdJSwzcgdgrV3Szzcg-ag3&index=7
https://www.youtube.com/watch?v=XoxT_8zkQU8&list=PLFk7w_UzEfmGdJSwzcgdgrV3Szzcg-ag3&index=7

JHK — 11e 6iomnoniMep, SKUH CKIAAAETHCS 3 IBOX CIIPAIbHO 3aKPYUCHHX,
aHTUIapaJieTbHUX JaHIoriB. MoHomep moisiekyin JJHK — nykaeorun. Hykneotun
JIHK ckimamaeTbes i3 3aJIMIIKIB:

* Azotuctux ocHOB — ajieHiHy (A), Tuminy (T), nurosuny (L), ryaniny (I');

» Jlezokcupu603u (CsH1004);

» ®dochoproi kuciaotu (HsPOy);

MiK HyKJIEOTHAAMH OJHOrO JIaHIfora — KOBAJCHTHHH 3B'S30K (Ae30Kkcupubo3a —
docdhopHa KuCIoTa).

Mogens IHK y 1953 p. 3anpononyBanu [[. Yorcon ta @. Kpuk. Bouu
BCTAHOBWIM, IO HYKJICOTHUIM JBOX JIAHIIOTIB 3'€IHYIOTHCS BOJHEBUMHU
3B'si3kaMu. Lli 3B'SI3KM BUHUKAIOTh MK KOMILJIEMEHTAPHUMH HYKJIEOTUIaMU: A
ta T — 1Ba 3B's13ku, [ 1 1] — Tpu 3B's13KM.

E. Yapradhd BcranoBuB, mo B wmosekym JIHK kigpkicTe aneHiHy
JIOPIBHIOE KIJTBKOCTI TUMIHY, a KUIbKICTh TYaHIHY — KIJIBKOCTI IIUTO3UHY, TOOTO
A=T i1 I'=11. 3Biacu BucHOBOK, mo A+I=T+1l. CrmiBigHomenns [+1] / A+T y
PI3HHMX BHJIIB BIAPI3HAETHCS Ta HA3UBAETHCS Koeiyienmom cneyugdiunocmi.

Jlnst 6akrepiit BiH mopiHIoe 0,45 — 0,28, a m1s pocnuH, TBapuH Ta Jrogauan — 0,45 —
0,94.

JIHK 3naxooumbcsa B UMTOIJIa3MI MPOKApioT, B SApl, MITOXOHIPISX,
ITACTHIaX €yKapioT.

@Dynuxuyii IHK:

» 30epirae cnaakoBy iH(popmaiiito; O [lepenae cnankoBy iHbOpMaIIito.

Baacmueocmi /THK:

* 3paTHa 10 camMomoABOEHHS (perutikaiii). Perutikaiis BinOyBaeThbcsi B S — mepiojii
iHTepdasm.

* Penaparris (nat."BiIHOBIEHHS") — cCaMOJIIKBiAaIlis MOMKoHKeHuX aiasiHok JIHK.
PHK - ue OiomomiMep, SIKMM CKJIQJAa€ThCcsl 3 OJHOIO JaHIora. MoHomep

monekynu PHK — nykneorua. Hykneorun PHK cknanaerbes 13 3aMumiKiB:
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* A30TUCTHX OCHOB — ajieHiHy (A), ypauiy (Y), mutozuny (L), ryaniny (I);
* Pu6o3u (CsHyoOs);
» dochopuoi kucnoru (HsPOy);

Po3pizusroTh Tpu ocHOBHI munu PHK, siki BiIpi3HIIOTHCS OYI0BOIO Ta PYHKIIISIMU:

* Mampuuna PHK (m-PHK) au ingpopmauiinna (i-PHK) — nepenocuts iHpOpMAIIiFO

Bix JIHK mo miciis cuaTesy Oinka.

* Tpancnopmna PHK (m-PHK) — cxnanaetbes 3 75 — 90 HykneotuaiB, Mmae Gopmy

JINCTKAa KOHIOIMMHU. BoHa IIpUEAHYE Ta TPAHCIIOPTYE aMIHOKHCJIOTH J0 MiCHiI

cuHTe3y Ouka. Y kiitudi € 61 Bun T-PHK.

* Pubocomansna PHK (p-PHK) — xpynHa mosekyna (3000-5000
HYKJICOTHU/IIB), BXOJUTH 710 CKJIaay pubocoM. IcHye Bcroro tpu Buau p-PHK.

VY 1998 pomi E. ®aiip Ta K. Memio BiaKpwiIn ABa TUIH MaJTUX MOJIEKYJT
PHK — wmikpo-PHK (MIRNA — 3aBmoBxku 01u3bko 70 HYKICOTHAIB) 1 Mai
inTepdepyroui PHK (SIRNA — nomxkwmuoro 21-25 mykieoruniB). Mam PHK
3B’SI3YIOTHCA 31 crielu()IYHUMH MOCTIA0OBHOCTAMH 1HIUX MoJiekys PHK kiitunu
1 MIJBUILYIOTH a00 3HIKYIOTH iX OIOJIOTIYHY aKTHUBHICTh. Taka cucrema
PHKinTepdepeniii BHUKOHYe BaXJIUBY pOJb y 3aXHCTI KIITUH Bl
«Mapa3uTyIOUUX» T'eHIB — TPAHCIIO30HIB 1 BIDYCHUX T'€HIB, a TAKOXK B PETYJISIIT
PO3BUTKY, TU(DEPEHITIIOBAHHS 1 EKCIIPEC]i TEHIB y H1JIOMY.

Pennixauia /[HK.
BinOyBaeThcs HaMiBKOHCEPBATHMBHUM MIJSIXOM TIE€peJl MOJIJIOM KIITHHHU. 3a
JIOTIOMOTOI0  (DEPMEHTIB JIAHIFOTH MATEPUHCHKOI MOJIEKYJIH PO3KPYUYIOThCS,
PYHHYIOTBCS BOJHEBI 3B’S3KH. J|0 MaTepUHCHKUX JIAHITIOTIB KOMIUIEMEHTAPHO
MIPUETHYIOTHCS BUTbHI HYKJICOTHUIA. Y TBOPIOIOTHCA J1B1 ouipHi Mosekymu JJTHK.
B nporeci pertikaiiii 6epyTh y4acTb pi3Hi (pepMeHTH:
0 JTHK-Ttomoizomepasu po3KpyuyOTh MOJICKYITY;

0 JIHK-momimepaza ta JIHK-npaiima3za kaHami3ytoTh yTBOPEHHSI HOBUX JIAHITIOT1B;

O NHK-nmira3u — pyiinytots PHK-3atpaBku.
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0 Ieuakicts perumikarii JIHK ckmamae 50 HykneotuniB y cekyHay (y €ykapioTiB) i 10
2000 HyKICOTHAIB y CEKYHIY (Y TIPOKApiOTiB).

ETanu penJiikamii:

1. Iniyiayia:

) po3Mmi3HaBaHH TOYKH iHIIiaIi (0COOTUBA MOCITI0BHICTh HYKJICOTH/IIB)

b) po3kpyuyBanusa monekynu JJHK.

2. Enonzauyia: napoiyBanns nannora JJHK nuisxom npuenHanHs HyKJI€OTHIIB 10
3'-5' kiHng jaHmpora. TakuM YUHOM, YTBOPIOIOTHCA HOBI jaHmrorm JIHK 3a
yuactio Qepmenty JHK-momiMepasu B MpUCYTHOCTI ioHiB MeraniB Mg?* a6o
Mn?*,

3. Tepminayia: 3aBepIIcHHS MIPOIIECY PEIUTIKAIIIi.

Koxxuuit nouipniii nanmtor JJHK ckpydyeTbcsi 3 MaTepUHCHKUM JIAHLIOTOM Y

no/iBiiiHy cmipaib. Tak yTBoprotoTbes ABI Mmosiekynu JHK igenTtwuni mo

MaTepUHChKOi. BoHU QopMytoThcs okpemumu hparMeHTamu (pentikonamu) 1o

JOBXXHHI XPOMOCOMH.

Penapauyia — ue 31aTHICTb KJITUH 1O BUIPABJICHHS MOIIKO/KEHb Y
monekym JIHK. 3a yacoM mpoxomkeHHs y KIITUHHOMY LHUKII PO3PI3HAIOTH
penapartiro:

O oopennixamueny — Binnosienns JIHK no ii mogBoenHs;

O pennikamueny — BiqnoBnenns JJHK mix gac perumikarii;

O nocmpennikamueny — BUTAIICHHS TOIIKOHKECHUX NUISHOK, IO 9acTO MPU3BOIUTH
710 3MiHM TeHa Ta nepenadi nedexrroi JJHK namagkam.

3a MexaHi3MaMH TPOTIKaHHS pemnaparlii BUAUIAIOTh HeeKcyusiiiny (CBITIOBY) Ta

excyusiiny (BUpi3arpouy) penaparii.

Heekcuyu3inna penapayia — BunpapyieHHs nommkomkeHs JJHK, ski Bunukim

TUIBKU MiJT JI€I0 yIbTPadioaeTOBUX MPOMEHIB. Y TBOPIOIOTHCS TUMEPH HE

komrmuiemeHTapHux ocHOB (T — I, Il — [ 1 T.1.). Ha cBiTJ1 akTUBYETHCS (PEPMEHT
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JIHK-doTomirasa, mo 3’eanyerses 3 nommkomkeHoto [JHK. depment po3’ennye
3B’SI3KM B IMMEPAX Ta BiAHOBIIOE MoJiekyny JTHK.

Excyusiiitna penapayia — BunipaBieHHs nomkomkens JIHK, 1o
BUHUKIM B pe3ylbTaTi Aii 10HI3yIOYOi pajiaiii, XIMIYHUX PEYOBHUH Ta 1HIIMX
¢dakropiB. Ilpu miii pemapamii He TUIBKM pO3pI3aIOThCS AUMEpH, ajie U
BupizaroThcs Benuki auisHka JIHK. ITicist nporo BigOyBaeThes penapaTUBHHUI
KOMILUIEMEHTapHU# cuHTe3 3a y4yacTio JIHK-momimepasmu.

[Topymennst pemapaitii MPU3BOAUTE A0 TSKKHAX CHAJAKOBHX XBOPOO Y
moauuu. Hanpukian: mirMeHTHa KcepojaepMa, CHHIPOM TEepeadyacHOTO
CTapiHHS.

I'en — 11e OWHUILIS CMIAJIKOBOCTI OpraHi3miB. Brepiiie oAMHUIIO CIaJIKOBOCTI
Ha3BaB «cnaakoBuM (daktopom» I'. Mennens y 1868 p.

YV 1909 p. I. HoraHncen BBiB y HayKy TepMiH «I€H» s IIO3HAYCHHS OJMHHIL
CIaJKOBOCTI.

T. Mopran Ta HOro KOJErHM BBaXKajau, IO «IeH» — I JUISHKA
XPOMOCOMH, SIKa BIJMOBIJIA€ 32 MPOSIBJICHHS MEBHOT O3HAKU. TUIBKU KOJIU BYEHI1
JOBEJH, 10 TeHu ckianaroThes 13 JIHK, 3’aBuinoch BU3HauEHHS: «T'€H — JIiHIHHA
ninsaka JJHK, mo komye 01mok». IToTiM BcTaHOBMIIM, 110 HE BCi T€HU KOIYIOTh
Oinku. Takoxx OyJl0 BCTAaHOBJIEHO, IO TE€HM €yKaploT mepepuByacTi. BoHu
MalOTh KOJYIOUl JIISSHKU — eK30Hu Ta HEKONywul — iHmponu. € TEHH, SKi
MOXYTb 3MIHIOBaTH CBOE TOJIOKEHHS Y XPOMOCOMAaX (MpanHcno3onu).
CrpykTypa reHiB qyKe CKJIagHa, TOMY CydyacHe BU3HAYCHHS T'€HA HACTYITHE:

I'en — ue nocnioosnicme Hykneomuoie 6 monekyai /[HK (y oeakux
gipycie - PHK), uwio eusznauac cmpykmypy 00H020 nojinenmudy, m-PHK,
PPHK ma mikpo-PHK. CTpykTypHa OJJMHHULIA T€HA — Mapa HyKJICOTU/I1B.

I'en — e puraaka JIHK, mo Bxirogae:
a) npomomop — YacTuHa IreHa, 10 SIKOI MPUEAHYETHCS (PePMEHT TPAHCKPHIILIIT;

b) oinanka, w0 mpanckpudyemsca (xomyroda yactuHa reHa). Mictuth iHGOpMAITito

PO MOCJIIIOBHICTh HYKJICOTHIIB y Mosiekyiai PHK;
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C) mepminamop — 4acTuHA TeHA, 1110 TA€ CUTHAJ [P0 3aBEPIICHHS TPAHCKPHITIIIL.
Koxna inaTepdasna xpomocoma MmictuTh onny wmoiekyny JHK, B skiif y
JIHIMHOMY TOPSIKY PO3TAIIOBYETHCSA Oarato reHiB. ['€eHOM JIFOJUHU MICTHUTh
npuOIM3HO 3 MIIpA. HYKJICOTHIHUX Map, SKi MOXKYTh CKJIamaTv 1,5 MIJIH. TeHiB.

Ane ¢ynkuionye npubiuzno 25000 reniB. OcTaHHI HYKJICOTHAM CKIATAIOTh
HEKOAyoul (IHTPOHM) Ta pO3AUIbHI, TI , LI0 YacTO TOBTOPIOIOTHCS
nocaigoBHocTi (carenitHa JIHK).

Takum uywmnoMm, JIHK eykapioT MokHa po3auiuTM Ha 3 TUOM IOCJITOBHOCTI
HYKJICOTH/IIB:

1) Ti, wo ne noemopioomucs, yHikaabHi (KOXYIOTh CTPYKTYPHI OUIKH). Y JTIOIUHH
56% TakuXx MoCIiI0BHOCTEM.

2) Ti, wo cnadko nosmopwiomoca (10°-10%). Lle renu 6inkiB pubocoMm, OiIKiB
XpOMaTuHy, rean cuHresy T-PHK.

3) Ti, wo wacmo nosmopiorwmsca (10°-107). He necyrts indopmanito npo 6inok

(caremitna JIHK).

CrtpykTypa reHiB MPoKapioT — 1ie 0e3mepepBHI MOCTII0BHOCTI KOTYIOUUX
HyKJIeoTU 1B, JIiHIMHI po3MipH TeHa BIJAMNOBIIAIOTH PO3MIpaM CTPYKTYPHOTO
O1JIKa.

VY eykapioT cTpyKTypa reHa MosaidHo-nepepuBdacTta. Komyrodi mociaigoBHOCTI
HYKJICOTH/IIB (€K30HM) pO3IAUISIOTECS HEKoayrouuMu (1HTpoHHM). Bceepenuni
OJIHOTO T'e€Ha MOXYTh MPOXOJIUTH (DYHKIIIOHATIBHI B3a€EMO/I1i OKPEMHUX AUISHOK.
VY eykapiot po3mipu JIHK 3nauno OinbIi 3a po3mipu OLIKa.

VY renHotumi OyAb-sIKOr0 OpPraHi3My € CTPYKTYPHI Ta peryJisiTOpHi reHu.
CTpyKTypHI T€HH OOYMOBIIIOIOTh CHHTE3 OLIKIB, TEHU-PETYISATOPH BILIUBAIOTH
Ha aKTUBHICTh CTPYKTYPHHUX T'€HIB. Y KJIITHHAX 0araTOKJIITUHHOIO OPraHi3My €
MOBHUI HAOIp reHIB JAHOrO BUAY, ajieé B PI3HUX TUIMAX KIITHH (M'sI30B1, HEPBOBI
Ta 1H.) (QYHKIIIOHY€ TIJIbKM HEBEJIMKA KUJIbKICTh CTPYKTYPHHMX I'€HIB, a came Ti,
SIK1 BU3HAYAIOTh BJIACTUBOCTI JaHO1 KJIITUHH, TKAHUHH, OPTaHi3My B IIJIOMY.

Knacudikauia renis:
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1) CTpyKTypHi:
) yHIKaJIbH1
b) Ti, 10 MOBTOPIOIOTHCS (TAHACMH)
2) TpaHcmo3oHH
3) Ti, mo MoBYaTh
4) I'enm T-PHK
5) I'enu p-PHK

6) PerynstopHi

CmpykmypHni 2enu HecyTh 1HPOpPMAILiIO PO MEBHI OUIKH.
Pezynamopni — perymoTh Ta KOHTPOJIOIOTE POOOTY CTPYKTYPHHX T'€HIB y Ipoleci
O6locuHTE3y OLIKa.
Tanoemu yTBOPIOE OJWH 1 TOW cCaMUM T€H, KU OaraTo pa3iB MOBTOPIOETHCS
(mexuIbKa COTEHb pa3), HE BIIOKPEMIIIOIOYUCH OJWH BiA oxHoro. Hampukmnai:
renn p-PHK.
Tpancno3on — MOOUTbHMI TeHETUYHUH eleMeHT B MoJiekym JJHK.
CnankoBa iH(popMalis 3amUCyeTbCcsl B MOJIEKYJIaX HYKJIEIHOBHX KHUCIOT 3a
JIOTIOMOTO0 2eHemUu4Ho20 Koody. e mocaigoBHICTh HYKICOTHIIB, KA BU3HAYAE
MOPSZIOK PO3TALTyBAHHS AMIHOKHUCJIOT Y TOJIMEHTHA]L.
Baacmueocmi zenemuunozo kooy:

1. Tpunnemnicmos (KOXHa aMIHOKHCIIOTa B TOJINENTUAI KOIYETHCS TphbOoMa

nykineorunamu y JJHK);
2. Haomipnicme (0qHY aMIHOKUCIIOTY MOXKYTh KOAYBAaTH JI€KUIbKA PI3HUX TPUILIETIB);
3. Oono3naunicme (KOKHUN TPUILIET KOJY€E OJIHY NEBHY KUCIOTY);
4. Yuisepcanvnicme (K01 OJTHAKOBHI JIJIs1 BCIX OPTaHI3MiB);
5. Konineapuicme (NOCIIIOBHICTh TPUIUIETIB BHU3HAYa€ MOPSAOK pO3TalIyBaHHS

aMIHOKHCJIOT);
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6. Yuikansnicme (posramyBanHss kojaoHiB B JIHK nputamaHHe TiIbKM TIEBHOMY
OpraHizmy);

7. Jlininnicmo (TPUIUICTH PO3TAIIOBaH1 JIHIHHO);

8. Henepepenicmsb (MK HYKJICOTHIaMU BIJICYTHI (P13W4YHI iHTEpBAJIN);

9. Henepexpugnicme (B monexkyni JIHK KoXHuil HYKIEOTHII BXOAWUTH JHILIE [0
SIKOTOCh OJTHOT'O KOJIOHY);

10. Cmapmogicms (cuHTE3 TONINENTHAY NOYMHAETbes 3 Tpurmety AVYID); 11.
Tepminauyia (KiHEUb CUHTE3Yy MOJIMENTUY; 1€ «CTOH-KogoHW»: YAA, VYAI,
YT'A)).

12. Oononanpaenenicme (3untyBaHHs 1H(MOPMAIlT BIIOYBAETHCS TUIBKUA y HAMPIMKY

BiJ1 5'-KiHIIA 10 3'-KIHIIA).

I'eHeTHYHMH KO

IMepma Ipyra ocHoBa Tpers
OCHOBAa OCHOBAa
Y I A r
\Y Oeninananin | Cepur Tupozun Hucrein Y
Oeninananin | Cepun Tuposux ucrein I
Jlennun Cepun «Ctom» «Ctom»
JleiinyH Cepun «Crom» Tpunrodan A5l
]_[ Jleiuuu [posin lictunuu ApriHiH Y
JleinuH [Iposnin lNcrumun ApriHin I
Jleinua [Iposnin I'nyramin Aprinin
Jletirmu [Ipomin ['mytamin ApriHin A
r
A [3oneiiun Tpeonin Acmaparin Cepun \Y
[30selinun Tpeonin Acnaparin Cepun I
[3ometinma TpeoHin Jlizun ApriHin
MeTioHiH Tpeonin Jlizun ApruHuH £
r
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T Banun AnaniHn AcmnaparinoBa K-Ta ['minun

Banun AnaHiH AcnapariHoBa K-Ta ninyua
Banun AnaHiH I'mytaminoBa K-Ta minun
Banun AnaHiH I'myraminoBa k-ta ninua

N e . 4

4.2. Marepiaan ais camokontpouio (Ctrl + BinnmoBinn):

1. ®yuknii JHK:

A.Cunres O11Ka

B. TpuruietHicTh

C. CrnenudivyHicTh

D.30epexenHs cnaakoBoi iHpopmaIrii

E. Cunre3 ByrieBoiB

2. YTrBopenHs Bcix BuaiB PHK y kiaiTuni 3ailicHI0eTbCA:
A.Y sanapi

B. Ha pu6ocomax

C. Ha mem6panax EIIC

D.V nepokcucomax

E. V nizocomax

3. BkaxiTh pe4oBHHH, SIKi BXOAATH 10 CKJIAAY OTHOT0 HYKJIEOTHIY:
A.Ilenrto3a, 3ok GochopHOi KHUCIOTH, a30THCTa OCHOBA
B. T'ekco3a, 3anumiok hochopHOi KMCIOTH, a30THUCTA CHIOTyKa
C. AminokucnoTa, pocdarna rpymna, THMIH

D. Tpuo3a, a30TuCTa KACIOTA, YPAIIHII

E. Tetpo3sa, docdarna rpyna, aieHiH

4. SIxe TBepaxenHs € Bipuum? JTHK — me:

A. OTHOTaHITFOTOBA, CITIPaILHO 3aKpyYeHA MOJICKYJIa

B. /IBonanIrorosa, aHtumnapasieibHa, JiHIHHA MOJICKYJIa

C. JIBonaHItoroBa, mapajieiabHa, CIipalbHO 3aKpydeHa MOJIeKya

D. [IBonanitoroBa, antunapaseibHa, CIipaibHO 3aKpy4eHa MOJIEKyIa
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E. Ognonanirorosa, giHiiiHa MOJIEKYJIa

5. BigHoByieHHsI momKoAxkeHol AiIAHKH MoJsekyau JIHK 3a gomomororo
cnenu@iyHoOro (pepMeHTy MO HeNMOMKOAKeHOMY JaHmory. [le sBuime mae
Ha3By: A. Penapariis

B. Jymmikaris

C. Pemmikarmis

D. Imimars

E. Tepminaris

6. BcTaHoBJIeHO, 110 MOCTiITOBHICTH TPUILIETIB HYKJIEOTHAIB TOYHO BiNoBigae
MOCJIiIOBHOCTi aMIHOKHMCJIOTHMX 3AJMIIKIB Y MOJINENTUIHOMY JaHUIOry. Sk
HA3MBAETHCS TaAKa 0COOJMBICTH TEHETHYHOTO KOOy ?

A.KosiHeapHicTb

B. HamunikoBicThb

C. TpumieTHICTh

D. VuiBepcanpHICTh

E. HenepekpuBHICTH

7. JoB:xkuHa ogHOr0 HyKkJeoTuay y3aoBx Bici IHK - 0,34 um. SIky 10B:KHHY
MA€ IeH, AKUM KOAY€E IHCYJIiH, AKIIO BiIOMO, IO /10 0r0 CKJIAAy BXOJAUThH
51 aminokucaora?

A.50 am

B. 60 am

C.35 am

D.75 am

E.52 am

8. HoMy reHeTHYHUii KO/ YHiBepCaJbHUM?

A.Mictuts iHpOpMaIIiro Mpo Oya0BY OlKa

B. Tpumierauit

C. €nuHuii 1y1s1 BCIX OpPTaHi3MiB
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D.Konye aMmiHOKHCIIOTH

E. KonineapHuuii

9. OnHa aMiHOKHCJI0TA KOTYEThHCS:
A.O1HOI0 a30THCTOI0 OCHOBOIO

B. JIBoma a30TUCTHMH OCHOBaMH

C. TproMa a30THCTUMH OCHOBaMH

D. OnauM momnenTuaom

E. JIBoma nominentuaamMu

10. JIBa moJinykieoruanux ganuora JIHK 3'eqnyorbest Mik co0o10:
A.IlenTuaHuMu 3B's13KaMu

B. BogueBumu 3B'si3kaMu

C. EnepreTnyHuMu 3B's13KaMu
D.lonnumu 3B's13kaMu

E. KoBajileHTHUMM 3B'I3KaMu

HpOTOKOJ'[ MNPAKTHYHOI'O 3AHATTSH

JlaTa

PoboTa Nel. Byooea ghpacmenma monexynu /[HK
3apucyiite cxemy 0ynoBu dparmenta mojiekyinu JJHK (2-3 nmapu HykieoTuaiB).
[To3HauTe OMH HYKJIEOTH[ 1 Ha3BITh MOTO CKJIAJIOBI, @ TAKOXK XIMIUHI 3B’S3KH

MIX HUMH.
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PoboTa Ne2. Pennikauia /[HK

3apucyiite cxemy perutikaiiii mosiekyau JIHK. BkaxiTe HanmpsMoK perutikartii.

Pob6ota Ne3. Po3e'azyeannsa 3aoau

1) Hexkonyrouwnii naniror monekymu JIHK mae taky Oymoy: Al AIT LII'T
TI'A HIT. Bwusnaure OyaoBy BIANOBIJIHOI YacTUHM MOJIEKYJIu OlJiKa,
CHHTE30BaHOI 3a y4acTio Koayroudoro gannora JIHK.

Piwenna:

2) ®parmenT komyrouoro nanirora JJHK mae takuit nykneoruaauii ckinam: I'—
I'-T-II-A-T-A—A-II-T-II-T. Bwusnaure: a) MOCIITOBHICTh PO3MIIICHHS
HYKJICOTH/IIB y Hekoayrouomy sanio3i JJHK ta BmicT (y BIACOTKaX) KOKHOTO
HYKJIEOTH/a B JaHOMY (parMeHti; B) JIOBXKHHY 1 Macy (parmMeHTa, SKIIO
MOJIEKYJIIpHA Maca Hykjieotuaa — 345 a.o0.M., a joxusa — 0,34 HM.

Piwenna:
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3) ®parMeHT MoOJIeKyJM OijKa MiOTJI00IHY MICTUTh aMiHOKHCIIOTH Y TaKOMY
nopsiaky: Auna-I'nmy-Tup-Cep-I'na. Busnaure crpyktypy auisakun JIHK, sika
KOJY€E 110 MOCTII0BHICT aMIHOKUCIIOTHUX 3aJIMILKIB.

Piwenna:

4) ®parment mosekynu JJHK mictuth 348 HUTHAMIOBUX HYKJICOTHIIB, IO
ckianae 20% ix 3arayibHOi KUIBKOCTI. CKIUJIBKHM HYKJIEOTHIIB KOMKHOTO BHIY

MICTUTH T'€H?

Piwenna:
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Curtvargiii 3aaaul;

1. VYV mty4yHe MOXMBHE CEpPEOBUIIE BHECIU MIYEHUN ypallui 1 uepe3 AesKun
yac ioro OyJio BUSIBJICHO MEPEBaXXHO y pubocomax 1 mopsan 3 Humu. Jlaiite
MOSICHEHHS! I[bOMY SIBUIILY.

2. Y IITy4YHE TMOXXMBHE CEPEOBUIIE, JI€ BUPOLIYIOTHCA KIITHHH, BHECIH
PO34YMH TUMIHY 3 PaJil0OaKTUBHOIO MITKOIO. Yepe3 neskuil yac MITKY BUSBHIU Y

spi. SIk MOYXKHA 11€ TTOSICHUTH?

mignuc

et o

lara

BHKJIa/1a4a

S. MarepiajibHe Ta MeTOAMYHE 320€e31IeYCHHS.
1. TectoBi 3aBIaHHS.

2. HaBuanpHO-METOANYHUN ITOCIOHUK.

SAHATTA Ne 5
Opranizanis noToky ingopmaiii B KJIiTHHI. peryJsiiisi eKcrpecii
reHiB
2. AKTyajbHicThb TeMmMH. biocmHTe3  Oimka  3a0e3reuye  MPOIECH
CaMOOHOBJIEHHS opraHi3my. [lopyiienHs 6iocuHTe3y Oi7Ka BiAOYBAETHCS Yepes
HEJIOCTATHE 3a0€3MEYEeHHsS] MOKMBHUMHU PEUYOBMHAMHU Ta 3a HASIBHOCTI HU3KH
MaTOJIOTIYHUX CTaHIB.
3. Mera 3aHATTA. 3aCBOITH MOJEKYJISIPHI MEXaHI3MM pealli3alii reHeTUYHO1
iH(dopMaIlli B KIITHHI, a TaKOX 11 PEryJsliio y Ipo - Ta eykapioTiB. BuBuutu
0COOJIMBOCTI MPOIIECY TPAHCIAIIL Ta ii eTamnu.
4. 3aBaaHHs AJsl CAMOCTIHOI po0OOTH MijJ Yac MiArOTOBKHU TA NMPOBEAEeHHS
3aHATTH.
4.1. TeopeTn4Hi NUTAHHS 10 3AHATTS:

1. Oprani3aiiisi IOTOKY iH(pOpMAIT B KJIITHHI.
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2. biocuHTE3 OUIKA Ta MOTO €TaIlu:

a) TPAHCKPHIIIIST: HIIIAIIS, eJIOHTaIlis, TEPMIHAITiS;

0) MPOIIECHHT, CIUTAMCHHT;

B) TPAHCIIAILIS: HIITIAIIS, €TTOHTAIlIST, TEPMIHAITIS;

I') MOCTTPAHCIIAIIHA MOUDIKallis O1IKIB.

3. Perymsmis excnpecii reHis.

[Ipomec GiocuHTE3y OiTKa B €yKapiOTiB MOKHA MPEACTABUTH Y BUTIISAII CXEMH

JIHK — mpo-i-PHK —1-PHK —nominentuaauii maHiror —0110K.

Etanu GiocunTe3y O1IKIB:

Tpanckpunuyia (nat. transcriptio - nepenucyBaHHs). Lle cunTes3 B sSap1 KINITHHU

mosekynu-nonepenuuii i-PHK (mpo-i-PHK) 3a nporpamoro JJTHK.

Tpanckpumnilisi IpOXOJIUTh B TPHU €TaIH:

g
d
g
i

Iniuiauin

Enoncauyin

Tepminauia

Iniyiayia. 1lin niero depmenty noxasiiina coipaib JJHK po3kpydyerbcsa. depmeHT
PHK-nonimepasa npuennyerbest 1o npomotopa JIHK Ta 13 BITbHUX HYKJICOTHIIB
MOYMHAETHCS cUHTE3 Mpo-1-PHK

Enonzayis — npotiec HapoOIIyBaHHS MOJIHYKJICOTHIHOTO JIAHIIOTA.

Tepminauyia — 3axinueHHs cuHtedy mnpo-i-PHK, xonu depment mocsrae cror-

kogony (AI'T, ALIT a6o ATILI).

Hinsaka JIHK, mo MICTUTP HPOMOTOpP, TMOCHIIOBHICTh HYKJICOTHIIB, IO

TPAHCKPUOYIOTHCS 1 TEPMIHATOP, HA3UBAETHCS MPAHCKPUNRIIOHOM.

Ilpouecunz — no3zpianusa PHK. V eykapioT, B miporieci 103piBaHHS Mpoi-

PHK, cnemianpHi (epMeHTH BHUIANSAOTh IHMPOHU — 1HEPTHI JUISHKA Ta

3IIMBAIOTh eK30Hu — Koayroul ninsHku. [Iporiecu, moB’s3aHi 13 J03piIBaHHSAM
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1PHK, na3zuBawThcs npoyecunzom. llporiec 31IMBaHHSA KOIYIOUHX IUISHOK —
€K30HIB 3a JOIMOMOT0I0 (DEPMEHTIB JIira3, HA3UBAETHCS CHAAUCUHZOM.
YrBoproetnest 1-PHK a6o m-PHK. I3 siapa Bona Hagxoauts g0 pudocom EINC.

Tpancnauin. lle cuntes MOJIIMENTULY 32 MPOrpamor0 M-

PHK. Tpancausiito po3aiisitoTh Ha 3 eTanu: iHiyiauisn, eloHzayisa, mepminayis
1. Iniyiauia

1) m-PHK 3'enHyeThes 3 Maioro CyOOIUHUIICIO pUOOCOMM.

2) Mo craptoBoro komoHy M-PHK (AVYI') xoMmmieMeHTapHO HpPHETHYETHCS
cBoiM anTukogoHoM (YALL) T-PHK (1) 3 amiHokucnoToro GopMiIMETIOHIH.
Peakuis npueananHs amiHokuciiotd A0 T-PHK HasuBaeTbcs pexocuiuicro.
MiK KOJOHOM Ta AHTUKOJOHOM (OPMYIOThCS  BOJIHEBI  3B'S3KHU.
YTBOPIOETHCS KOMILIEKC 1HIIIALIL:  Mana cyooouHuys
puoocomu+i-PHK+mPHK@gopminmemionin.

3) Jlo mporo KOMIUIEKCY HPHETHYETHCS BEIMKA CYOOIUHMIISI PHOOCOMH.
YTBOproeThCsl PYHKITIOHAIBHO aKTHBHA prbocoma. B pubocoMi ogHOUACHO
MOXYTh 3HAXOIUTHUCS TUIbKHU JBa kKojonu M-PHK.

2. Enonzauin — iporuiec MoAOBKEHHSI MIETITHIHOTO JIAHITIOTA.

1) Jlo npyroro KoJoHYy KOMIUIEMEHTapHO NMpUEAHYEThCS HacTymHa T-PHK (2) 3

MEBHOIO aMIHOKHUCJIOTO. MK JABOMa aMIHOKUCIOTaMH  YTBOPIOETHCS

nenmuoHuIl 3B'30K.

2) 1-PHK (1), sxa mnpwuiinma paHime, BUXOIUTh 3 PHOOCOMH 1 MOXeE

MPUETHYBATA HOBY aMIHOKHUCIIOTY.

3) w™-PHK i 1-PHK (2) 3 nunentuaoM mepeMilnyeTbcsi B puOOCOMi Ha OJUH

kogoH. Jlo 3-ro komony M-PHK migxomute T-PHK (3) 3 HactymHORO

aMIHOKHCIIOTOIO 1 T.I.

3. Tepminauyia — 3aKkiHUEHHS CUHTE3y BiAOYBaeThcs KOJIU pubocoma

JIUTIITa IO «CTOM-KOMOHY» 1 Bech KoMiuiekc — M-PHK, maina 1 Benuka yactuau

pubocomu, T-PHK, 6110k — po3manaerses, ane 3a He0OX1JHOCTI BiH 3HOBY MOKE
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30upatucs Uil HOBOTO CHHTEe3y Olnka. Bech mporiec TpaHCHsIii iuae 3a
JOTIOMOTOI0  TIOJIaTKOBUX, Npubim3Ho 50, cremiadbHuX OUIKIB: YHWHHMKIB
1HiIaIii, ejoHramii, TepMiHaIi. Y 3araJlbHUX pHCax TMPOLEC TPaHCIAILIl
OJIHAKOBUH Yy BCIX OpPraHi3MiB.

barato anTHOIOTHKIB € crneuu@IYHUMH  1HTIOITOpaMH  TpaHCHALIT Y
MiKpoopraHi3miB. Tak, CTpenTOMIIIUH YTPYIHIOE 3B’ 13yBaHHs cTapToBoi T-PHK
13 M-PHK, 100TO, 1HriOye iHimiamiio OUIKOBOTO CHHTE3y, a TETPalUKIiH —
SJIOHTAIIIIO.

Hocmmpancaayiiitna mooughikauia oinkie.

CuHTEe30BaHUM MOJIMENTHT — I TPAKTUYHO MPSMOJIIHINHA MOJIEKYJa, K He
BJIaCTHBa MeTa0oJlYHa aKTHUBHICTh. Jlami BIH caMocTiiiHO a0o 3a JI0IMOMOTOO
JOTIOMDKHUX OUIKIB HaOyBae€ BTOPUHHOi, TPETUHHOI Ta IHIIMX CTPYKTYP.
[lepBuHHa CTpyKTypa OliKa IMOBHICTIO BH3HA4a€ BCi 11 CTpyKTypu. HoBuii
MOINENTUIHUN JIAHITIOT MOTpaIvisie B IurTorriasmy, mnopoxuuny EIIC abo
anapat ["osb1Ki1, e 3aBepuryeThest popMyBaHHs O1TIKOBOI MoJiekyu. B mporiect
J03piBaHHs BIAOYBaIOTHCS MPOCTOPOBI Ta XIMIYHI TEPETBOPEHHS 1 OUIKH

Ha0yBarOTh CreNM(PIYHUX BIACTUBOCTEHN Ta (PYHKI[IOHAIBHOI aKTUBHOCTI.
[Ipouiec cunte3y Ounka moTpedye BenuKux BUTpat eneprii ATO.
Pe3ynbraTom ydacTi OUIKIB Yy MeTa0o0J1i3MI € PO3BUTOK O3HAK. TaKuM YHMHOM,
nporiec 610CUHTE3y OlIKa 3M1MCHIOETHCS] B YOTUPU €TAIlH:
1. Tpanckpunuis.
2.Ilocmmpanckpunuiiini npouecu (npouecumnz, CnaaiucuHz).
3. Tpancaayis.
4. Ilocmmpancaayiini npouecu.

Pecynauyia akmuenocmi 2enis.

DyHKITIOHAIbHA OAUHUIIS OpraHi3allii TeHETUYHOTO MaTepialy MPOKapioTiB, sSKa
BKJIFOYAE T€HH, 10 KOJYIOTh MOCIIIIOBHO MPaIOl0yl O1IKH HA3UBAETHCSI ONEPOH.
Bin moymHaeThCs 1 3aKIHUYETHCS PETYISATOPHUMH JIUISHKAMH — TPOMOTOPOM

(mouartok) 1 TepminaTopoM (KiHelb). o ckiamy onepoHy MPOKapioTiB BXOIAThH
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CTPYKTYpHI T€HM, Kl KOJYIOTb OIIKH, IO 31MCHIOIOTH IOCIIJIOBHO e€Taru
O0locHHTE3y TEBHOI pPEYOBUHU. PerynsiTopHMMH €JIeMEHTaMH € HaCTYIIHI:
Ilpomomop — ninsiHKa 3B's13yBaHHS (DEPMEHTY, 1110 3A1HCHIOE TPAHCKPHITIIIIO.
Onepamop — ninisHKa 3B's13yBaHHS PETYASITOPHOTO O1IKA;

Tepminamop — nUIIHKa B KIHII OIEPOHY, IO CHUTHAII3y€ IIPO MPHUITUHEHHS
TPaHCKPHIIITi.

Perymsmiss  3MIACHIOETBCS  CHEI[AIBHUMU  PETYJIATOPHUMU  OlKamu, sKi
3aKO/IOBaHI y IeHax - peryisTopax. B mponeci perynsuii OepyTh ydacTh i
CIIOJIYKH HEOUIKOBOI NPUPOIU — eghekmopu. BoHU 31aTHI B3aEMOIISATH 3
OUTKOM-PEryJsiTOpoM Ta 3MIHIOBAaTH HOTO 34aTHICTh 3 €QHYBaTUCHh 13
OIepaTopoM, Ta MOXKYTh, a00 cripusityd nouyatky cunrtesdy 1-PHK, abo Hi. ko
OUIOK-peryisiTop He Jae ¢GepMeHTy TMpUETHATUCS JO0 MPOMOTOpPY, BIH
Ha3UBAETHCS OL10K-penpecop. SIKIO OUIOK-PETYNSTOp CHpPUSIE TPUETHAHHIO
dbepMeHTy 10 MPOMOTOPY, TO HOT0 HA3UBAIOTh OL1IOK-AKMUBAMOP .

B 3anexxHOCTI BiJl pe3yJIbTaTiB TaKO1 B3AEMOJIIi cepell eghekmopie po3pi3HAIOTh
IHOyKmopu, Kl  CHPUSAIOTH TPAHCKPHUIILII Ta  penmpecopu, Kl il
MEPEIIKOKAIOTh.

Perynsuisi akTMBHOCTI T€HIB y eyKapioT Ouibll ckiaagHa. ToMmy 1o mpouec
TPAHCKPUMIli BKJIIOYAE TIPOLECHHT Ta PO3MEKOBYETHCA Yy TMPOCTOpl 13
TPAHCISLIEID Ta MOCTTPAHCIALIMHUMU mpouecamu. ['eHu-peryistopu MoxXyTh
3HAXOAUTHUCH SIK B OJHIA XpOMOCOMI 31 CTPYKTYpPHUMHU T'€HaMH, TaK 1 B PI3HUX.
Kpim Toro, perynsiiisi akTUBHOCTI T€HIB y €yKaplOT MOB’f3aHa 3 YTBOPEHHSIM

komriekcy JIHK Ta 6151KiB-TiCTOHIB.

4.2. Marepiaau s camokontpoJsiio (Ctrl + Bignosinb):
1. Y npoueci Tpanckpumniii y eykapior Bia0yBaeTbcs:
A.CunTte3 1 —PHK

B. Cuntes mominentumy
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C. CunTe3 ByTJIEBO/IIB

D.Cunres npo-i-PHK

E. Penaparis JIHK

2. Ha3BiTh eTanu cuHTE3y OLIKOBOI MOJIEKYJIN Y €yKapioT:

A. TpaHcKpuriilisi, MPOIECHHT, TPAHCIALIS, CIUTANCUHT, MOCTTPAaHCIAIIHHA Mo ]iKaITis.

B. Tpanckpumiiisi, TpaHCIsIis, MOCTTPaHCsALITHA MOAU(DIKALIS, CTUTAMCUHT

C. Tpauckpumiiisi, MPOLIECUHT, TPAHCIIALISA, HOCTTPAHCIALIHA MOAU(IKALIIS

D. Tpancnsiis, TpaHCKpUIIis, NPOIECHUHT, TOCTTpaHCsI1iHa Moaudikarris E.
Tpanckpumiis, TpaHCcsLis, CITIAUCHHT, POIIECUHT, MOCTTPAHCIALIMHA MOAUIKAIISA

3. B skux opranoigax KJIiTHHU NeNTHIHUN JAHIIOT ePEeTBOPIOETHCS Ha DijloK?

A.KniTuHHHHN TIEHTP

B. JIi3ocomu

C. Bakyomi

D.Ilnactuau

E. Kommiekce ['oapmxki

4. 1o Take kKoMILIeKC iHinianii mpu TpaHcasauii?

A.Mamna cy6oaunuts pudocomu + 1-PHK + t-PHK — meTioniH

B. Benuka cy6oaunuiis pubocomu + [-PHK — Basnin

C. Mana cyoonuauiis pubocomu + T-PHK — MeTioHiH

D.Mana cy6oaunuiis pudbocomu + i-PHK + Benuka cyboauauis + ai3uH

E. Mana cy0oaunuiist pudbocomu + craptoBuii KogoH i-PHK

5. KiliTuHm, 110 HaJ1eKATh OJHIN JIIOAMHI, 3JaTHi 0ITHOYACHO CHHTE3yBaTH Pi3Hi

Oisiku. ILle MoxKJINBO TOMY 11O:

A.CuHTte30BaHi OUIKH 3100yBaIOTh Y MPOIEC CaMO300PKH Pi3HY CTPYKTYPY

B. OnHovacHoO y KIITHHAX TpaHCKpUOYIOThCs pi3Hi AunsiHku JJHK

C. Knitnau ogHOTO Opranizmy MaroTh pizny JHK

D.V xniTuHax mocTiifHO BiAOYBaIOTHCS Pi3HI MyTallii
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E. VY xniTuHax ogHOTO OpraHi3My Mmo-pi3HOMY BiJI0yBa€eThCsl O10CMHTE3 O1J1Ka 6.
Busznaure antukononn s 1-PHK, siki 6epyTh yuyacTh y cuHTe3i Oijika,

koa0oBaHoro TakuM (pparmentom JTHK: AIII' I'TT ATT

A.TI'T LA TAILL

B. VI'Il HIJA YAIL

C.ALI'TTT ATT

D.AOI'ITY AVTD

E.I'TT YL AAY

7. AMiHOKHCJIOTHI 3aJIMIIIKH Y MOJIiNEeNnTH/i 3'€AHY€EThCSI 3B'SI3KOM:

A.Bomaesum

B. lonaum

C. Ilentugaum

D. lucynbdpiaaum

E. Makpoepriuaum

8. Tpanckpunuis Bif0yBaeThcsi B:

A.IluTorma3mi

B. S npi

C. Anepmi

D.Memb6panax EIIC

E. Pubocomax

9. EjloHraumisi TpaHcJasuii — e npouec:

A.TloioBXeHHS TOTTHYKICOTHIHOTO JaHIIora

B. ITogosxenns i-PHK

C. [Tpuennanns pubocom

D.IlonoBXeHHs MENTUIHOTO JIAHI[IOTa

E. 360pka pubocom

10. SIk na3uBaeTncs npouec go3piBanus PHK?

A. Cruiayicuur
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B. Exonrars
C. TepMminartis
D.Moaudikartis

E. IIpouiecunr

HpOTOKOJI INPAKTUYHOI'O 3AHATTH

Jara Po6ora Nel. Emanu 6iocunmesy 6inka eykapiomis.

JlaliTe Ha3By IpoIlecaM Ta BKaXIiTh J¢ BOHH B110OYBarOThCSI.

1. JHK — 1po-i-PHK — ...
2. npo-i-PHK —

M-PHK — ...
3. Mm-PHK —

cy0ouHUII puOOCOM — ...

4. 7-PHK ~ aminoauwun T-PHK — ...

5. pubocoma + M-PHK —

3 MOJIIENTAL — ...
+ amigoari T-PHK

6. mominenTuAn —  crneur@iyHi OUTKH 3 p13HUMHU (QYHKLISIMU

PoboTa Ne2. Po3e’a3zysanns 3aoau.
1. Buznaure kinbkicTh HykieotuiB JIHK, mo koaytots 0110k 3 500 MOHOMEpIB, SIKILIO
20% HYKJICOTHAIB BXOJATH /IO CKJIaay IHTPOHIB.

Piwenna:

2. Ogun nanuror JIHK cxmanaetscst 3 1640 HyKiI€OTUIIB, 3 SIKUX IHTPOHHI AUISHKU

ckianarTs 240, 120 Ta 320 nykineotuaiB. CKUIbKA aMiHOKUCTOT Koaye nana JJHK?
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Piwenna:

3. Ha ogromy 3 manmioriB JIHK cuntezoBana i-PHK, y sxiit A-30%, I-10%, Y-26%,
[1-34%. Buznaure BwmicT (y BifcoTkax) HykiaeoTuaiB B JIHK.

Piwenna:

4. binok 1HCYJIH cKkiagaeTbesa 3 51 amiHokuciaotu. 1o Bakue: OIIOK YU TEH, SIKUM
roro koaye? MosekyisipHa Maca amiHokucioTa — 100 a. 0. m.

Piwenna:

mianuc

7%

Jara

BHKJIaa4a

5. MarepiajibHe Ta MeTOANYHE 3a0e3MeYeHHsI.
1. TecToBi 3aBIaHHS.

2. HaByainbHO-METOANYHNI ITOCIOHUK.
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SAHATTSA Ne 6

MopdoJiorisi XpoMOCOM. KAPIOTHII JIIOAUHH. KUTTEBUIN IUKJI

KJITHHH. MiTO3

2. AKTyaJbHiCTh TeMH. BUBUEHHS KaplOTUIy JIOAUHUA Y HOPMI Ta MaTOJIOTIT

Ma€ BeJIMKE 3HAYCHHS B MEIUIMHI, 00 J03BOJSE PO3POOUTH METOIH

J1arHOCTHKU XPOMOCOMHHUX XBOpPOO Ta MepeBipkd OyAb-sIKHX PEYOBHH Ha

MyTareHHY aKTUBHICTb.

3. Mera 3ansarTa. Buuntu Oyn0By XpoMOCOM, METOU BUBUEHHS Kap1OTUILY

JIOAVMHU Ta OPUHLMIN Kiacu@ikamii XxpoMocoM. O3HAHOMUTHCS 3 JKUTTEBUM

LIUKJIOM KJITUH. BMITH aHamizyBaTH 3MIHM KJIITHH Ta iX CTPYKTYp IiJl 4ac

KUTTEBOTO IIUKIY Ta 3HAUEHHS OPYLIEHHS MITO3Y.

4. 3aBaaHHA AJs1 CAMOCTIIHOI po0OTH MiJ Yac MiATOTOBKHU TA NMPOBEACHHS

3aHATTS.

4.1. TeopeTn4Hi NUTAHHS 10 3aAHATTS:

1. CtpykTtypa iHTepda3zHoro gapa. PiBHI ynakyBaHHsSI T€HETUYHOTO MaTepiany.

2. Kapiotun moaunun. [IpaBuna xpomocom.

3. XutreBnii Ta KIITUHHUAN UK. MiT03, ha3u MiTO3y, XapaKTEepPUCTUKA, 3HAUCHHS.

4. MiToTUYHa aKTHUBHICTh TKaHUH. DakTopW, $SKi BIUIMBAIOTh HAa MITOTHYHY

aAKTUBHICTb.

5. Amirtos. [TopymieHHs MiTO3Y.

B eykapioTHuHUX KJIITHHAX BEChb T€HETUUYHMN Marepian 3HaXOAUTHCS Y
anpi. [arepdaszne sapo ckiiagaeThes 3 sAEpHOT 000JIOHKH, KapioMIa3MHu, sIIEpLS.
HAoepna obononka CKIanaeTbcs 3 JIBOX MEMOpaH, MDK SIKMMH 3HaXOJUThCS
nepuHykieapuuii npoctip. Ilepunykieapuuit mpoctip uepe3d kaHanu EIIC
3B’s13ye  Kapiomiazmy 1 muTomnasmy.  OOoJoHKa  Ampa  MPOHHM3aHa
Oarato4rcellbHUMH MIOpaMHu, SIKi MOKYTh 3MIHIOBAaTH CBiil po3mip. Kapionnazma
MICTUTh BOAY, XpoMatuH, Oiunku-pepmentu, p-PHK, 1-PHK, 1-PHK, snepni

oinku. Adepue mictuTh Benuky KiabkicTh p-PHK, Oinku. Tyt yTBOproroThCs
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cyOomuHUIIl pubocoM. Smepriss YTBOPIOIOTHCS Ha BTOPUHHUX MEPETIKKAX
aKpPOLIEHTPUYHUX XPOMOCOM (SII€PIIEBl OPraHi3aTOPH).

Dynukuii aopa:

1. 36epexenns cnankooi iHpopMariii B monekynax JJHK.

2. Peanmizanisi cnankoBoi 1H(GoOpMallii HUIAXOM CHHTE3y OLIKIB, IO 3a0e3MedyloTh
MIITPUMAHHS BCIX KUTTEBHUX MPOIECIB KIITUHH.

3. Ilepenaua cnaakoBoi iHMopMalii nuisixoM perutikaiiii JIHK, yrBopeHHs XxpoMocoM
Ta iX JIJIEHHS.

Ilpouecu, aki 6iodoysaromuvca 6 A0pi: pervlikailisi, TPAHCKPUIIIIS BCIX BHIIB
PHK, nporiecunr, yTBopeHHs! puOOCOM.

['enernunuii Marepian B iHTEepha3HOMY SAp1 3HAXOAUTHCA Y BUIJISIIIL
xpomamuny (kommuiekc JIHK ta OunkiB y cmiBBimHomeHHi 1:1). [lo ckiamxy
XpOMAaTUHY BXOJATh TICTOHOBI Ta HETICTOHOBI Ouiku. [licmonoei 6inku
(OCHOBHI, 1X BCHOTO 5 BHUIB) BUKOHYIOTh CTPYKTYpHY (dyHKIIt0. Hezicmonosi
Oinku-pepmenTH (kucni, ix ouibme 100 BuaiB) OepyTh y4acTh y mpoliecax, sKi
BinOyBatoThes Ha JIHK (perumikartist, TpaHCKPHIIIIS, penaparis).

[lixn yac moAiny KJIITHUH 3 XpOMAaTHHOBUX HUTOK (POPMYIOTBCS XPOMOCOMHU, SAKi
BIIITPalOTh TOJIOBHY POJib Y LOMY MPOIECi, TOMY III0 BOHU 3a0€3IMEUyIOTh
nepenavy CrajakoBoi iH(opmarlli BiJl OJHOTO TMOKOJIHHS 0 APYroro i 0epyThb
y4yacTb B peryjslii KIITUHHOro wmetadomismy. Jlo ckimagy Xpomocom

eykapioTuyHux KiaiTuH BxoAaTh JIHK, OGinku, HeBenuka kuibkicth PHK Ta ioHH
Mg?* i Ca®".

XpoOMOCOMH MOXYTh 3HAXOOUTHUCS Yy 2-X CTPYKTYPHO-(QYHKIIIOHAJIBHUX
CTaHax:
1) Hecnipanizosanomy (HEKOHICHCOBAHOMY) — B KIIITHHI, fKa HE IUTUTHCS
XPOMOCOM HE€ BHUIHO, BUSBIISIFOTHCS JIUIIIE TPYIOYKH Ta TPAHYJIH XpOMAaTHHY. 2)
Cnipanizoeanomy (KOHIEHCOBAaHOMY)— Ha dYac NOJAUTY KJIITHHU XPOMAaTHUH

KOHJICHCYETBHCSI 1 IPU MITO31 XPOMOCOMH J0OpE MTOMITHI.
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Ha pi3HuX IUISHKaX XPOMOCOMHM CIlipajizailisl XpoOMaTUHY HEOJIHAKOBA.
3 MM TIOB'I3aHa pi3HA I1HTEHCHUBHICTH 3a0apBJICHHA OKPEMHX AUISHOK
XpPOMOCOMHM. binbll  cmipaji3oBaHi Ta IHTEHCHUBHO 3a0apBiieHl JUISTHKA
(cemepoxpomamun) BUKOHYIOTb CmpyKmypHYy pynkuiro. MeH cripanizoBaHi
Ta ciabo 3abapBiieH] NUISHKUA (eyXpomamun) BUKOHYIOTH IHhopmamueHy
¢ynxuirn.

XpomaTuH KIIITUHHA MOKE 3HAXOJUTHCH Ha  JEKUIBKOX

PpisHax opzanizauii ado ynaxKyeanHs.

Hykneocomnuii. ToOHKa HUTKA HYKJIEOINPOTEINy CKIAJAETHCA 3 HYKJIEOCOM.
Hyxkneocoma — me yacTuHa, 1m0 MICTHTh JUCKH 3 8 MOJIEKYJ OLIKIB-TICTOHIB
(Has, Haa, H3, Hy), Ha siky Hakpyuyerbes nuissaka JJHK, mo ckmamaerses 3 140
rap HyKJIeOTU11B. BoHa poOuTh 2 00epTH HABKOJIO HYKJICOCOMH 1 BKOPOUYETHCS
npuomm3Ho B 7 paziB. JIHK Mae HeratuBHHMII 3apsii, a Hykleocoma —
MO3UTHUBHUM, 110 3a0e3mneuye MILHUA 3B'A30K MIXK HUMU. MDK HYKJI€OCOMaMH
3Haxoauthes JAHK, nosxunoro B 60-100 map HyKI€OTHIIB.
Hykneomepnuii. BinOyBaerbcs mopanbiie BkopoueHHs JIHK 3a paxyHok
30mmkeHHs 8-10 HykieocoM, 3aBASKH il IIe OJHOTro TicToHOBOro Oinka Hi.
Yr1BoprotoTbcs Hykaeomepu. Jlopxuna JIHK 3menmyeTscs B 6-10 pasib.
Xpomomepuuit (Xpomonemuuil, nemjenodionuit). Hykieomepu 30MparoThcs B
rpymnu, yrBoproroun xpomomepu. JJosxkuna JIHK 3menmyersest B 10-30 pasiB Ta
YTBOPIOIOTHCSI XPOMOHEMH.
Memacgpaznui. 11{inbHO ymakoBaHa XpPOMOHEMa Y BHUIVISAI JHMCKIB YTBOPIOE
Metadazny xpomarunay. 3araiom goBxkuHa JIHK 3menmyetscs B 10 TuCAY
pasis.

VY xpomocomax po3pi3HSIOTh IEPBUHHY Hepemax cKy (IIEHTpoMEpY), IKa
TIATH XpoMocoMy Ha 2 naeua. KiHill medeidl Ha3WBAIOTHCS menoMepamu.
Bonu He 103BOJISIOTH 3’€IHATUCA XPOMOCOMI 3 1HIMUMH XpoMocoMamu. Jleski

XPOMOCOMH MalOTh BTOPUHHI TIEPETSIKKH, SKI BIJOKPEMIIIOIOTH JUISHKU
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XpoMocoM (cynymuuku). Llenmpomepa Moxxe MaTH pi3HE PO3TAITyBaHHSI, BiJl
[[HOTO 3AJIEKUTH PopMa XpoMocoM. PO3pi3HAIOTH:
* Memauyenmpuuni — MalOTh PiBHI Y4 Maike piBHI ILJI€Yi;
* CyomemaueHmpuyHi — MarOTh TUICY1 Pi3HOT TOBKUHU;
* AKpouenmpuyni — MaIOTh NMATUYKONONIOHY QopMy, 3 YK€ KOPOTKUM JIPYTUM
TIeUeM.

Jlesiki XpOMOCOMHU MalOTh BTOPHUHHY MEPETSDKKY, SKa BIAOKPEMITIOE Bij Iieda
CYITYTHHUK.

XpOMOCOMHI HA0OpH €yKapioT MiAJATal0Th TAKUM HPABHJIAM:

1. Ilpaeuno nocmiiinocmi KinbKocmi Xpomocom (4UCIO0 XPOMOCOM Ta XapaKTEpHI
0COOIMBOCTI iX Oy/IOBU — BUJIOBA O3HAKA).

2. Ilpasuno napnocmi xpomocom (XpoMOCOMH, SIKI BITHOCATHCS JI0 OJHOI IapH,
Ha3MBAIOTHCSI TOMOJIOTITYHUMU: BOHU MAlOTh OJHAKOBUH PO3MIp 1 OY/10BY).

3. Ilpasuno inougioyanvnocmi xpomocom (KOXHa Iapa XapaKTEPU3YETHCSI CBOIMH
OCOOJIMBOCTSIMHU).

4. Ilpasuno mnenepepsnocmi Xpomocom (XpOMOCOMH, 31aTHI 10
aBTOPEMPOAYKIIIT i Yac MOATY KIITHHH).

B sapax kmiTHH TuUla (COMAaTHMYHMX KIIITHHAX) MICTUTHCS TIOBHUM,
no/ABIMHUN Halblp XpomocoM. Takuil HaOlp HAa3UBAETHCA OUNIOIOHUM 1
no3HavyaeTbesi 2N. B sAmpax crareBUX KIITHH 3 KOXHOI Mapu TOMOJIOTTYHUX
XpOMOCOM MPHUCYTHS JHIIE OJHA. Takuii HaOlp HA3UBAETHCA 2aANI0IOHUM 1
MO3HAYAETHCS N.

Junnoigauii Habip XpOMOCOM KIIITHHH, SIKMH XapaKTepU3YEThCS iX YHUCIIOM,
po3mMipamu Ta (OpPMOI0, HA3UBAETHCS KAPIOMUNOM.

loiocpama — 1e CUCTEMATU30BaHUM  KapiOTUI, KOJU  XPOMOCOMH

PO3TAIOBYIOTHCA Y IOPSAAKY 3MCHIICHHA ix JOBXKHWHH.
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HopmaneHuii kapiotun JoauHu — 46 xpomocoM abo 23 mapu. 3 HuUx 22
apu — XpOMOCOMHM OJIHAKOB1 y YOJIOBIKIB 1 )KIHOK (@ymocomu) 1 ofHa rapa —
CTaTEB1 XPOMOCOMH (2€mepoxpomocomu).

Kummeeun yukn knimunu — 1€ NepioJl OHTOTEHE3Y BiJl HAPOKEHHS KIITHHU
(mienHs) 10 3arubeni abo HACTYIMHOTO MOILTY.

Knimunnuii (mimomuynuil) yukn — 1e mepiof KATTS KIITHHH BiJ OJHOTO
nojuTy 110 Apyroro. Llel nuki cKiIagaeThes 3 TPhOX TOJOBHUX CTAIN:
* Iurepda3za.
* MiTo3 (KapioKiHE3).
* [luToKiHes.

InTepdasa — 1e nepiog Mk moAIaMu KIITUHU. BiH BKJIIOYa€E TpU eTanu:

1) Hpecunmemuunuii (G1) — BinOyBaeThcs cunte3 PHK i ctpykrypHEIX

OuikiB. 3a iX paxyHOK BIJHOBIIOIOTHCA Ta AUGEPEHINIOITHCS OpPraHOIAH
KIITUHU Ticas Mito3y. KiithuHa pocte. XpOMOCOMM CKJIAMalOThCA 3 OJHIET
xpomatuau. Habip renetnyHoro matepiairy 2Nn2C, 1e N — KIJIbKICTh XPOMOCOM, €

— kiaekicTh JIHK.

2) Cummemuunuu_(S) — BinOyBaetbes penymiikamis JHK, cuaTes

anepHux OUIKIB (TicToHiB). Temep KOXKHAa XpOMOCOMa CKJIAJA€ThbCs 3 JABOX
XpomaTtun, 2n4c.

3) Hocmcunmemuunuii_ (G2) — iine cunre3 AT®, PHK, O6iikis

BepereHa moaury. JlimsaTees MITOXOHApii Ta xyopormiactd. LlenTpiomni
MO/IBOIOIOTHCS, TIOYMHAE YTBOPIOBATUCH BEPETEHO MOALTY. | eHeTuuHui
matepian — 2n4c.

MiTo3 ckitanaerbes 3 4-x das:

4) Ipoghaza —  XpOMOCOMH  CKPYYYIOTbCS,  BKOPOYYIOTHCH,
MOTOBIIYIOTHCA. XPOMATHAM BIAIITOBXYIOTHCS 1 TMOEMHAHI JHIIE B 00JacTi
HEHTpOMEepHU. Snepust Ta sjuepHa MeMOpaHa pyHHYIOTbCS. XPOMOCOMH
MOTPAIUISAIOTH Y MIATOIIa3My. B 11eii jke 9ac meHTpi0Il pO3XOASIThCS 0 MOJIOCIB

KIITUHU. HaBKOJIO KOKHOI IIEHTP10J11 YTBOPIOETHCS BEpETEHO MOALTY (3ipka). B
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KJIITUHAX BUIIMX POCIWH HEMae IeHTpiosiel. BepereHo monity OyayeTbes Bif
MOJTFOCIB KJIITHHU. ['eHeTnuHuMit MaTepian — 2n4c.

1) Memadghaza — XpoMOCOMH TPUKPITUTIOIOTECS CBOIMH IIEHTPOMEpPAMHU
710 HUTOK BepeTeHa Mojiry. BoHn BUIIMKOBYIOTHCS Ha €KBaTOPl B OJHY JHIIO,
ix gobpe BuAHO 1 B HMX X-monaiOHa ¢opma, 2n4c. Memagpazny naacmunky
BUKOPHUCTOBYIOTh JIJIsl BUBUCHHS KapiOTHUILY.

2) Anaghaza — xoxHa IEHTPOMEPA PO3MICTUTIOETHCS HA JIBi, XPOMATHIIN
BIIXOAATh OJIHA BiA oxHOI. HuTKM BepeTreHa MOy pPO3TATYIOTH JOUipHI
XPOMOCOMH JI0 TIPOTUIIEKHHUX MOJIIOCIB, 4N4cC.

3) Tenoghaza — XpOMOCOMH TICPEMIMIAIOTHCSA JIO IIOJIOCIB KJIITHHH,
JeCIipaii3yloThCs, MOJOBXKYIOThCA Ta iX BxXe He BuAHO. HuTku BepereHa
PYMHYIOTBCS. Y KOXHOTO IOJIOCY HAaBKOJIO XPOMOCOM YTBOPIOETBHCS SJIEPHA
000JI0HKa, 3'BIIs€THCA Anepie, 2N2C.

Humoxkine3 — 1ue NONT IUTOIUIA3MH MDK JIBOMa JOYIPHIMU
kiiTiHaMu. HaGip reHeTHaHOro Matepiany B KOKHIN KIITHHI — 2n2C. [Toain
LMTOIUIa3MH Yy KJIITHHAX TBAPUH B1I0YBAETHCS LIJISIXOM BrUHAHHS MEMOpaHu
Bil mepudepii A0 HEHTPY. Y POCIMHHUX KIITHHAX MO IUTOIUIa3MU
PO3MOYMHAETHCS 3 CEPEAMHM MATEPUHCHKOI KIITUHU (BTMHAHHIO 3 OOKIB
3aBaka€ KJIITMHHA CTiHKA). KiliTMHHa MeMmOpaHa yTBOPIOETHCS 3 JPIOHUX
NyXHUPIB €HAOIIa3MAaTUYHOI CITKH, a IMOTIM KOXKHa KJIITHHA OyAy€e CBOIO
KJIITUHHY CTIHKY.

3Hauennsa mMimo3sy:

1) I'enernuna cTabiIbHiICTH. B pe3ynbraTi MiTO3y YTBOPIOIOTHCS JBI AOYipHI

KJIITUHU, SIK1 MICTSITh CTUIBKHM % XPOMOCOM, CKIJIBKH iX 0YyJ10 B 0aTbKIBChKIN KIIITHHI.
2) Pict. Y pe3ynbTati MIiTO3iB KUTBKICTh KJIITHH B OPraHi3Mi 301TbITYETHCS.
3) Jlexxutb B OCHOBI 0e3cTaTeBOr0 PO3MHOKEHHsI, pereHepamii Ta
3aMillleHHs KJIITHH.

Amimo3 abo mpAMUANA MO KIITUH BiAOYBA€THCA IUIAXOM MOJILITY

a5ipa MEPETsHKKOI 0e3 YTBOPEHHS BepeTeHa MOJLTy. AMITO3 XapaKTepHUN
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JUISL OAHOKJIITHHHHUX OpPraHi3MiB, a TaKoX IS KIITUH 13 3HHUKEHOIO
MITOTUYHOIO aKTUBHICTIO (KJIITHHH, IO CTapifOTh 400 MaTOJIOT1UH1).

Enoomimo3z — 30UnblICHHS KIUTBKOCTI XpomocoMm. BuHukae B
pe3yJbTaTi TOro, Mo MICs MOy XPOMOCOM, MO s/ipa He BiAOYBAaEThCH.

Tak yTBOprOIOTHCS  momimuoinHi  siApa. Ilpuw  eHagOMITO31  KIITHHU
POJOBKYIOTh CBOIO JKUTTEISIIbHICTD.

Ilonimenia — 30UTBIICHHS KITBKOCTI XPOMOHEM. YTBOPIOIOTHCS TITaHTCHKI
XpOMOCOMH (BUSIBJICH] y CAMHHHX 3aJ7103aX JIMYUHOK IBOKPHUIIHX ).

VY cknaaHuX OaraTOKJIITUHHUX OpraHi3Max pOCIMH 1 TBapUH KIITHHH
OKpEeMHX OpraHiB 1 TKaHUH XapaKTePU3YIOThCS PI3HOIO MIimMOMUYHOIO
axkmuenicmio. JOCTIPKEHHS KIITUHHOTO TOJAUTY 3aco0amu pamioaBTorpadii
JaJ0 MOJKJIMBICTh PO3AUIMTA BCl TKAHMHM Ha TpPU Kareropli KIITUHHUX
KOMILJIEKCIB:

* cmadinbHi — TPAKTUYIHO HE JUISATHCS (HEPBOBI TKAHWHU);

* W0 pocmyms — YaCTUHA KIIITUH 3/1aTHA 0 MITO3Y (M'sI31);

* W0 OHO6NIVIOMBCA — BC1 KIITUHUA AUATHCS. KiMbKICTh 3HOB yTBOPEHUX KIITHH
JOPIBHIOE KUTBKOCTI BIAMEPIUX (€MITENH MKIPH).

MiTOTMYHA aKTHBHICTh 3aJI€KHUTh Bl BUy TKAaHUHM Ta ii (QyHKLII, BIKY Ta
CTajil pO3BUTKY OpPraHi3My.

[TopymieHHst MITO3y NPU3BOAATH 10 YTBOPEHHS KIIITHUH 3 PI3HUMHU
kapiotunamu.  [lopymeHHs OyznoBu BEpETEHAa  MOJALTY

MPU3BOJUTH JI0 HEKPATHOTO 30UTBIIIEHHST a00 3MEHIIICHHS YUCIIa XPOMOCOM Y

COMaTUYHUX KiiTHHaX. Lle BUKIIMKae pi3Hi 3aXBOPIOBAHHS.

4.2. Marepianun aisa camokontpo.io (Ctrl + BinnoBian):

1. SIxuit BuA XpoMaTHHY € QyHKUIOHAJBbHO AKTUBHMM B iHTep(a3Hiil KIiTHHI?
A. ®akynbTaTUBHUI reTEPOXPOMATHH

B. KoHCTUTYTHBHMII reTepOoXpOMaTHH

C. Eyxpomarun
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D.V-xpomarun

E. X-xpomatuH

2. Ha skii cragii KJIITHHHOTO IMUKJY TOMOJIOTIYHI XPOMOCOMH J0CSTAIOTH
MOJIIOCIB KJITHHH, JeKOHJAEHCYIOThCSI, HABKOJO HUX (OpPMY€EThCS siIepHA
000/10HKA, BITHOBJIIOETHCA Aepue?

A.Tlpodaza

B. Meradaza

C. Tenodaza

D.ITpomeradasa

E. Anadaza

3. JiITHKH XPOMOCOM, /10 SIKUX NMPHUEAHYIOTHCSI HITKH BepeTeHa mojiny,
Ha3uBawTh: A. [l1eue

B. Tesnomepa

C. Kineroxop

D.BropunHa mepeTsikka

E. CynytHuk

4. Ha skiii pa3i KIITHHHOT0 UKJIY MOKYTh BUHUKHYTH MOJIiTeHHI Xpomocomu?

A.Mertadasi
B. Ilpodasi
C. Iarepdasi
D. Tenodasi
E. Anadasi

5. Y KyJbTYpi KJIITHH 3JI0IKiCHOI MYXJIMHM CIIOCTEPIrajau moaij KJIiTHH,

NPHU IKOMY SIIPO NMOALTHIOCS HIJISIXOM YTBOPEHHS MEPETS2KKM 0€e3 YTBOPEHHS
axXpoMaTHHOBOIrO anapary. Takuil NoAiJI HA3MBAETHCA:

A.TloniTeHis

B. Meiio3

C. Mito3
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D.Ennomitos
E. Amito3
6. Y siknii nepiog MiTOTHYHOTO HUKJY BindyBaeTbes noaBoenust JHK?
A.lurepdaza
B. Tenojdaza
C.IIpodaza
D.Mertadaza
E. Anajdasa
7. 1o Axoro THIY KJITHH 32 3JaTHICTIO 10 MOAIY BiTHOCATHCHA KJIAITHHH NMeYiHKkn?
A.CraliibHi
B. 'eneparuBHi
C. llo pocTyTh
D.I1{o oHOBIIOIOTECS
E. Comatnuni

8. SAxmii Habip reHeTHYHOr0 MaTepijia Ha cTalii aHada3u mMiTo3zy?

A.2n2c
B.n2c
C.2n4c

D.4n4c

E.nc

9. Sk Ha3uBaeThes (paza MITOTUMYHOIO HMKJLY, HA AAKili BUBYAIOTH KapioTHII
JIoaAuHu?

A.Tatepdasza

B. Anajdaza

C. lluToxkines

D.Tenodaza

E. Meradaza
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10. Ha skiii cTagii MIiTOTHYHOT0 MKy XPOMOCOMH PO3XOASITHCS 10 MOJIOCIB
KJIITHHA?

A.Anadaza

B. Tenodaza

C. Iarepdaza

D.Meradaza

E. ITpodaza

IIpoTOKO0J NPAKTHYHOIO 3AHATTH

Jlata

Po6ora Nel. Tunu xpomocom nwoounu.

BuguiTh 3a MikpodoTorpadiero MeTadazHol IUIACTUHKY 3 KYJIbTYpHU JIM(OLUTIB
TUIIM XPOMOCOM JIOAUHU. 3HAWITH BCl TUIH, 3apUCYHTE B a1bOOM MPOTOKOIIIB 110
OJIHIM XpOMOCOMI, MeTa-, CyOMeTa- Ta akpOIlEHTPUUHY 31 cynmyTHUKoM. Ha oxHii

XPOMOCOMI MO3HAYTE IIEHTPOMEPY, IJIeU1, BTOPUHHY MEPETSHKKY, CYMyTHHUK.

Pooota Ne2. Mimomuunuit yukn KiimuHu.

BuBuiTh 3a TaONMIIEIO CXEMY MITOTUYHOIO IUKJTY IUIUIOITHOT KITHUHU (2n) 1

3apucyiiTe, BKa3aBILIU Ha3By Nepiony, KiabKicTh XxpomocoM 1 JTHK.
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Po6oTa Ne3. Mimo3 y kiimunax KOpiHysa yuoyi.

PosrasabTe i BETMKAM 301TBIIIEHHSIM MIKPOCKOIIA MpenapaT KOPIiHI MUOYTi.

3HainiTh cTajii inTepdasu, npo-, MeTa-, aHa-, Teaodasu, 3apucymTe ix.

Curvargiii 3aaaui;

1. Ilix 4yac mopylleHHsS MITO3Y Yy KIITHHI (KyJdbTypa TKaHWUHHU JIFOJIMHHU)
XpOMAaTUIU OJIHIET 13 XPOMOCOM HE PO3IMILIMCA y JIOYIpHI siipa, a Momnaiud B
onHe Aapo. CKITBKA XpOMOCOM Oyie B sSiApax AOYIPHIX KINITHH?

2. Y saapi comMaTH4HOI KIITHHH JTIOAUHH 46 XpoMocoM. CKiNBKH XPOMOCOM
Oyne B KJIITUHI Ha cTajli 3aBepiieHHs Tenodasu mito3y? Uu 3MiHUTBCS Maca
JIHK 1 o6¢sir renetnanoi iHGOpMartii?

3. Y saapi kaiTUHYU mKipu moauHu 46 xpomocoM. CKiTBKH XpOMOCOM OyJe B

KJIITUHI Ha cTajli aHadazu MiTo3y?

mianuc

et o

Jara

BHKJIaa4a

5. MarepiajibHe Ta MeTOAMYHE 320€3MeYCHHS.
1. Mikpockonu.

2. Ilpenapatu

3. TecroBi 3aBgaHHS.

4

HaByaiibHO-METOMMYHMI TOCIOHUK
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SAHSATTS Ne 7 PosmuoskeHHst — yHiBepcaJIbHA BIACTHBICTH
JKHBOTO.

2. AKrtyajabHicTb TemMH. CrareBe pPO3MHOXXEHHS OaraTOKIITUHHUX OpraHi3MiB
MOB’SI3aHE 3 YTBOPEHHSM Ta PO3BUTKOM CTaTeBUX KIITUH. B OCHOBI IIhOTO SIBUIIA
JIC)KUTh MENO3.

3. Mera 3ansarra. [loscHutn MmexaHi3mMu mepebiry meiniosy | ta meiosy I, ix
010JI0T1YHE 3HAYCHHS.

4. 3aBaaHHA IS CAMOCTIMHOI po0OTHM MiJA 4Yac MiATOTOBKH Ta IPOBEACHHS
3aHATTS.

4.1. TeopeTn4Hi NUTAHHS 10 3aAHATTS:

1. PO3MHO@EHHS — OCHOBHA BJIACTUBICTH JKUBOT0. DOpMH PO3MHOKECHHSI.

2. Mei103: IUTOJIOTIUHI Ta TeHETHYHI 3aKOHOMIPHOCTI.

3. 3HadYeHHS MEH03Yy.

P0o3MHOKEHHS — 11€ 31aTHICTh OPTaHI3MiB BITBOPIOBATH COO1 MOIIOHUX.

QODMM DO3MHOIICCHHA .

| Bescrarese.

0V oaHOKJITHHHHX:

1. Ilodin — B OCHOBI JIGKHUTh MITO3, YTBOPIOETHCS [BI KIITUHU (CapKOIOBI,
JOKTYTUKOBI, 1HPY30pii).

2. IlTuzozonisn a6o MHONCUHHUI RO (MATSAPIMHAN TIA3MOIIN).

3. bpynvkyeanns (0akTepii, APLKIKI).
4. Cnopoymeopenns (BOJIOPOCTi, TpHUON).

O Y oararokJiTHHHHX:

1. Becemamugne — po3MHOXKEHHSI TPYTIOIO KITITHH.

a. bpynvkyeanns (rizipa);
b. @pacmenmauia (kinbyacti 4YepBm);
C. Iloniemobpionia — pPO3BUTOK 3 OJIHIET 3UTOTH JEKUIBKOX oOpraHi3miB (1311,

OPOHEHOCII, MOHO3UTOTHI OJIN3HIOKU Y JIFOJUHN);
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d. Bezemamuenumu opzanamu (KOpiHb, JTUCT).

2. Cnopamu — po3MHOXKEHHS CTIEI1alI30BaHOI0 KIITHHOIO (MOXH, IAoOpOTi).

Il. Crarese.

0 Y ogHOKJIITHHHHUX:

1. Kon'wzayisa — HOBUX OCOOMH HE YTBOPIOETHCA, a JHILIE BiAOYBa€TbCcsi OOMiH

reHeTHYHOIo 1iHopmaIlliero (1Hhy30pis).

2. Konynauyia — 5Bl O0COOMHHM TEPETBOPIOIOTHCS HA TaMETH, 3'€IHYIOTHCA 1

YTBOPIOIOTH 3UTOTY (MaspiHUHN T1a3Moiil). 3yCTpidaeThCsl TPY BUIIM KOITYJISIIIT:

O i302amisn — 371MBAIOTHCS pyXOMI, OJIMHAKOBI 32 PO3MIPOM FaMETH;

O anizozamis — 31uBalOTHCS pyxoMi, ajie pi3Hi 32 pO3MIPOM TaMeTH;

O o6ocamin — 311BalOTHCS TAMETH: BEJIMKA HEpyXxoMa (SIMIIEKIIITHHA) 1 IpiOHA pyXxoMa
(cnepmaTo30in).

0 ¥V 0aratokJiTHHHUX — Konyaayia. PO3BUTOK raMeT BiIOYBA€EThCS y CTATEBUX

3aso3ax. CrepMaro30iiv YTBOPIOIOTHCS B CIM'SHHKAxX, a SUICKIITHHA B

SIEYHHUKAaXx.

I11. Ilaprenorene3 — ocobnuBa hopma crareBoro po3MHOkeHHs. Lle po3BUTOK
OpraHi3MiB 13 HE3aIUIIJHEHOI1 SHUIEKIITUHU. byBae MpUpOAHMM Ta IITYYHUM.

[Tpupoauuii — o6miratHuit (000B'A3K0BUIA) Ta (haKyIbTATUBHUM.

Meiio3 — e cmocid Moy CTaTeBUX KIITHH €yKapioT, B pe3yibTaTi SKOTO
XPOMOCOMHHM Ha01p 3MEHITYEThCS B JIBa pa3u. Meio3 BiIOyBaeThCs MpU YTBOPEHHI
CIIEPMATO301/1iB Ta SIMIIEKIITHH Y TBAPWH 1 IPH YTBOPEHH1 CIIOP y OLIBIIIOCTI POCIIUH.

Melio3 CKIIAIa€ThCA 3 IBOX MMOCIIIOBHUX ITOIJIIB:
O Peoykuiiinozo

0 Ekeauiiinozo.

[loBepHyTHCS 10 3MiCTy 70


https://www.youtube.com/watch?v=QL0Ai3_K9x4
https://www.youtube.com/watch?v=QL0Ai3_K9x4
http://zero50x.myjino.ru/allpic/32/13678-img_18.jpg
http://zero50x.myjino.ru/allpic/32/13678-img_18.jpg
http://images.myshared.ru/4/278278/slide_41.jpg
http://images.myshared.ru/4/278278/slide_41.jpg
https://www.youtube.com/watch?v=D1_-mQS_FZ0
https://www.youtube.com/watch?v=D1_-mQS_FZ0

Inmepghaza — 1. BinOyBaetbes penymmikaiis JJHK. Koxxna xpoMocoma ckiagaeThes 3

JBOX XpoMatu. 2N4cC.
Peoykuitinuit nooin ckianaetbes 3 4-x das:

1) IIpogpaza — 1. Ipodaza —1ckinamaeTses 3 5 cTamii:

O Jlenmonema — ctajis JOBTUX, TOHKHX, claOKOCHipamdi30BaHUX XpomocoM. [

3uzonema — cTais MOMAPHOTO  CIOJIYYESHHS TOMOJIOTTYHUX
XpOMOCOM

(xoH'rorartis).

O IHaxinema — ctajis TOBCTUX HUTOK. |'OMOJIOTIYHI XPOMOCOMHU 3'€IHYIOTBHCSI B

OiBajieHTH. M1 TOMOJIOTIYHUMH XPOMOCOMaMU BiIOYBA€THCS KPOCUHTOBEP (0OMIH

AJICIbHUMMH FGH&MI/I) 5

O Junnonema — TOMOJOTIYHI XPOMOCOMHM IOYHMHAIOTH BIAIITOBXyBaTucs. U
/Jliakine3 — BIAIITOBXYBaHHS TOMOJIOTIYHUX XPOMOCOM IPOJOBKYETHCS, ajieé BOHU
1ie 3'€/IHaHl CBOIMU KIHIISIMH.

Hamnpukiami npoghasu-1 xpoMocoMun MaKCUMaJbHO CIIpali30BaHi, IEHTPIOI
MITPYIOTh 10 MOJtociB. HaBKOJIO KOXKHOI IIEHTPIOJII YTBOPIOETHCS BEPETEHO
noAiTy. Snepis 1 siaepHa MeMOpaHa pO3UMHSIIOTHCS. XPOMOCOMH MOTPATUISIIOTH B
UTOIIa3My, 2N4cC.

2) Memagaza — 1. BiBajeHTH XPOMOCOM BHIIIHUKOBYIOTHCS 3 000X OOKIB BiJ

exkBaTopy. HuTku BepeTeHa MoAily MPUKPIILTIOIOTECSA 0 IEHTPOMEP XPOMOCOM

TIIBKH 3 OJTHOTO OOKY, 2N4cC.

3) Awnagaza — 1. Hutku BepeTeHa MOMIIY CKOPOUYYIOTHCS 1 IIiJIi XPOMOCOMH

PO3XOAATHCS JI0 TOJIFOCIB KIITHHH, 2N4C.

4) Tenogpaza — 1. XpoMOCOMH TMEPEMIIYIOTECA 10 TIOJIOCIB KIIITHHH,

JeCIipali3yl0ThCSA, MOTOHIIYIOTHCS Ta iX BXKe HE BUAHO. HUTKM BepereHa
PYWHYIOTBCS. Y KOXHOTO TOJIOCY HaBKOJIO XPOMOCOM YTBOPIOETHCS SAEpHA
o0ooHKa, 3’ABiSE€TbCS sneprie. lluTorurasma MiIUTHCS, YTBOPIOETHCS JIBI

K1iTHHU. Habip reHeTuaHOro Marepiany B KOKHOMY siapi — N2C.
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Takum wyunom, y pesyavmami peoOyKUillHO020 NOOIYy YMEOPIOEMbCA 061
KAimuHu, 6 AKuUX Hadip xpomocom — 2annoionuil, a xirvkicme /JHK we
N00BOEHA (KOHCHA XPOMOCOMA CKIIAOAEMBCA 3 080X XPOMAMUOD).

Inmepghaza — 2. Kopotka. B Hili BincyTHIN S-miepio.

Exeauitinuii nooin ckinanaetbes 3 4-x das:

1) Ilpoghaza — 2. XpoMOCOMH CHIpaTi3yIOThCs, BKOPOUIYIOTHCS, TTOTOBITYIOTHCS.

[lenTpioni po3XOAsAThCA M0 TOJMIOCIB KIITHUHHM. HaBKOJIO KOXKHOI IIEHTPIOJ1

YTBOPIOIOTHCS BEPETEHO MOUTY. Saeplis Ta siqepHa MeMOpaHa pyHHYIOThCS.
XpOMOCOMH TOTPAILISIOTH B IIUTOIIA3MY, N2C.

2) Memadgpaza — 2. XpoMOCOMHU BUIIMKOBYIOThCS Ha ekBaTopi. HuTku BepereHa

MOy IPUKPITUIIOIOTHCA 10 X LEHTPOMEP 3 000X CTOPIH.

3) Anagaza — 2. Koxna IneHTpoMepa MOAUIIETECA Ha JBi. XPOMaTHIU

BIIXOAATh OJIHA BiJl OJHOI. HUTKM BepeTeHa MOJLIy BIATATYIOTh JIOYIpHI
XPOMOCOMH JI0 POTUIICKHUX TOJIIOCIB, 2N2C.

4) Tenogpaza — 2. XpoMOCOMH TMEPEMIIIYIOTBCS 0 TOJIOCIB KJIITHHH,

JecHipaii3yloThCs, IMOAOBXKYIOThCS Ta iX BKe He BHAHO. HuTku BepereHa
PYHHYIOTBCSI. Y KOKHOTO TOJIOCAa HABKOJO XPOMOCOM YTBOPIOETHCS siiepHa
000J10HKa, 3'IBIsIEThCS sAaepie. BinOyBaeThcsi uuTOKIHE3. B pe3ynbrari Melosy 3
OJIHI€1 KJIITUHU 3 JAMIUIOITHUM HaOOpOM XPOMOCOM YTBOPIOETHCS 4 KIITHHU 3

raruioiTHUM HabopoM XpomMocoM, NC.

3nauennsa meuoszy:

1) B pe3ynbTaTi Melio3y cTaTeBi KJIITHHH MalOTh TaluIoiIHui Habip xpomocom. Lle
3a0e3neyye NOCTIHHY KITbKICTh XPOMOCOM B 3UT'OTI JIJIsl KOSKHOTO BHILY.

2) Metio3 3a0e3neuye KOMOIHATHBHY MiHJIMBICTh OPraHi3MiB 3a PaxyHOK:

* KPOCHHTOBEpY.

* HE3aJeKHOTO KOMOIHYBaHHS HETOMOJIOTTYHIX XPOMOCOM.
3)B pe3ynapTaTi Meno3y BCl  KJIITUHU BIJPI3HAIOTHCA

KOMO1HAII1€}0 TOMOJIOTTYHUX XPOMOCOM 1 CKJIa/I0M T€HIB B HUX.
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4.2. Marepiaau aisa camokontpouio (Ctrl + Binnosinb):

1.B ki ¢a3i meio3y BiI0yBaeThCs KOH’1oramist
rOMOJIOTIYHUX XpOMOcoM?

A.Jlentonema npodasu-1

B. IIpodaza-2

C. 3uronema npodasu-1

D.Meradaza-1

E. Jliakine3 npodazu-1

2. Ha3BiTh (pa3y Meiio3y, B siKiil KiJIbKiCTb reHeTUYHOr0 MaTepiany 2n4c

Ta OiBaJIECHTH XPOMOCOM BHIINKOBYKThCS 10 00H/IBi CTOPOHU BiJ

exkBaTopy: A. Anacdaza-1

B. Meradaza-1

C. Tenodaza-2

D.Ilpodaza-2

E. Anadaza 2

3. B siapi comaTH4HOI KJIITHHH MYLIKH Apo3odiau — 8 xpomocom. Ckinbku

XpoMocoM Oy/ie y KJIiTHHI Ha cTaaii anadga3zu-27?

A.8

B.16

C.4

D.32
E. 64

4. SIka KJIbKICTh TeHeTUYHOT0 MaTepianay y Tejodasi -1 meiiozy?
A.nc

B. 2n4c

C.n2c

D.4n4c

E. 2n2c

[loBepHyTHCS 10 3MiCTy 73



5. B anada3si -1 meiio3y 10 NOJTIOCIB KJIITHHH Y JIIOAUHU PO3XOIATHCS:
A.46 xpomocom, 92 monekynu JHK

B. 92 xpomocomu, 92 monekynu JTHK

C. 23 xpomocomu, 46 monekyn JJTHK

D.92 xpomocomu, 46 monekyn JHK

E. 46 xpomocom, 46 monekyn JIHK

6. Ha3BiTh crioco0u cTaTeBOro pO3MHOKEHHSI:

A.KoH'roramis ta mm3oroHis

B. ITaprenorenes Ta ¢pparMeHTais

C. bpyHbKyBaHHS Ta CTPOOLITIAITIS

D.KoHn'torariisi Ta KOmyJsiiist

E. ITonieMOpioHis Ta KOIMysIis

7. Ha sikiii cTajgii Meiio3y J104ipHi XpoMOCOMH PO3XO0ASITHCS 10 MOJIIOCIB
kiaiTunu? A. Anadaza-1

B. Meragaza-1

C. Tenmodaza-2

D.IIpodaza-2

E. Anajdaza 2

8. Kpocunrosep Bin0yBaeTbcs y:

A.Ilpodasi-1

B. IIpodasi-2

C. Mertadasi-1

D.Tenodazi-2

E. Iutepdasi-1

9. Penykiiiss XpoMOCOMHOI0 MaTepiJia Bii0yBaeThCsl HA CTAI:
A.Meradazu-1

B. Meradaszu-2

C. Tenodazu-2
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D. Anadazu-1

E. ITIpodazu-1

10. CkinbKM KJIITHH YTBOPIOETHCS 3 OHOI MAaTEPUHCHKOI KJIITHHU B pe3yJibTaTi
Meiio3y?

Al

B.2

C.3

D.4

E.8

IIpoTOKO0J NPAKTUYHOIO 3AHATTH

Jlarta

PobOora Nel. Buou po3muoscenns.

3a10BHITH TAOJIHIIIO.

Buan po3smMHOKEeHHS Y koro Bii0yBaeThcs

MiTto3 Ha 2 0cOOUHM

MHOXHUHHUN MO
(mmM30roHisN)

bpyHbKyBaHHS

CrnopoyTBOpEeHHS

bpyHbkyBaHHS
CnopoyTBOpeHHS
[TomemOpioHis

Bereratusue

Kon’ rorarmis

Komymsiis
a.
0.

B.

bes zammiagnenus
I3 3arutigHEHHSAM
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PobGota Ne2. Ilopienanvna xapaxmepucmuxka Mimo3y ma meio3y.

3aro0BHITH TAOJIHUIIIO;

Meiio3

da3u Miro3 Hepumii moain | Apyruii mogiu

Ilpogpaza

Memacdhaza

Anaghaza

Tenogasza

Jlna akux kiimun
eracmueuil

Kinokicme xnimumn,
U0 YMBOPIOEMbCA

Curvariiigi 3aaaul;

1. o sixoi (hopMH pO3MHOKEHHSI BITHOCUTHCS TI0JI1IEMOPIOHIs, UM 3yCTPIYAETHCSA BOHA
y JTHOAUHU?

2. JIBo€e 40JIOBIKIB (MOHO3UTOTHI OJIM3HIOKH) OJPYXKUJIUCS 3 JABOMA KIHKaMH (TEX
MOHO3UTOTHI OJIM3HIOKK). B KOXHIN CIM’1 HapOAUJIOCh MO XJIOMYUKY. Y OyayTh
BOHH CXOK1 MK 00010, IK MOHO3UT'OTH1 OJIN3HIOKH?

3. UoMy KOH’1OraIito Ha3uBalOTh CTATEBUM IPOLIECOM, & HE PO3MHOKEHHSIM ?
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JlaTa i mianuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 320€e3MeYeHHS.
1. TectoBi 3aBIaHHS.

2. HaByaimpbHO-METOANYHMI OCIOHUK.

SAHATTS Ne 8 BioJioriuni ocodmmBocTi penpoaykirii
JIOIUHHU. TAMETOreHe3

1. AkryaabHicTb TeMH. 3HaHHS OIOJIOTIYHUX OCOOJMBOCTEH PEMPOTYKINi
JIOJMHU Ta BIUIMBY HAa HEl COLIaJbHUX (PAKTOPIB AyXKE BAXIMUBE IS KOXKHOI

JFOAVHH.

2.  Mera 3ansarrs. HaBunutucs TpakTyBaTh 0COOJIUBOCTI PEMPOIYKIIIT JIFOAUHU
y 3B’A3Ky 3 1ii 010COIladbHOIO CYTTIO; BHUBUMTH MEXaHI3M TaMETOTCHE3Y,
3’sCyBaTU XapaKTEpHI BIJIMIHHI pUCH OBO- M CIIEpMATOTreHE3y Ta OCOOJIMBOCTI
3aruTiTHEHHS.

3. 3aBaaHHs AJis1 caMOCTIiiiHOT po0OTH M Yac MiATOTOBKHU Ta NMPOBeIeHHSA

3aHATTH.

4.1 TeopeTu4Hi NUTAHHS 10 3AHATTS:

1. bynoBa crareBuX KJIITHH.
2. T'ameroreHes: criepMaToreHes, OBOTEHES.
3. 3ammiaHeHHs. OcoO0IMBOCTI peNPOAYKIIIT JIFOAUHH.
Cmamegi Kiimunu  (2amemu) BUKOHYIOTh (DYHKIIIIO  mepegadi
CIIaJIKOBOTO MaTepiaiy BiJl OaThKIB 10 HAIIaJKIB.

Cnepmamo30i0u — 40JIOBIYl CTAaTE€Bl KITUHH. BOHM MaroTh 34aTHICTH

pyxatuca (3a0e3neuyioTh 3yCcTpid TraMeT), MIKPOCKOMIYHUX PO3MIpIB.
CniepMaTo30iu CCaBIliB CKIAAAIOTHCA 3 20108KU, wiuiku i xeocma. Ha
NEPEeIHbOMY KIHII 20/106KU 3HAXOJUTHCS aKpocoma (BUIO3MIHEHUM amapar

lonpmxki). Axpocoma Buiiisie (EpPMEHTH, SIKI POZUHHSIOTH OOOJIOHKU
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siinekniTiHE. OCHOBHY Macy TOJIOBKHM 3aiimae siapo. [{uTomnmasmu mano, BoHa
3HAXOAUTHCS Yy PIAMHHO-KPUCTAIIYHOMY CTaHl. B  wmumiiyi 3HaAXOIATHCA
[EHTPI0Jb Ta CHipajbHa HUTKA, KA YTBOPEHA MITOXOHIPISIMH. X@icm BUKOHYE
aKTHBHI PyXH.

Auyexnimunu — X1H041 cTateBl KIITHHUA. Hepyxomi, BEMKUX PO3MIPIB.

B HUX MICTAThCS MOXUBHI pPEUOBMHU (PKOBTOK) IS PO3BUTKY 3apojKa.
SMIEKITITHHA MICTSATh BC1 THIOBI OPraHOiAM KIITUHU. SAWNEKITITHHU BKPHUTI
000JI0OHKamMu, SIKi BUKOHYIOTh 3aXUCHY 1 Tpo(iuHy (yHKIif0. Y MianeHTapHuX
CCaBI[IB BOHM 3a0€3MeUyl0Th 3B'SI30K MDK 3apOJKOM Ta CTIHKOI MAaTKH
MAaTepUHCHKOT'O0 OpraHi3my.

[Ipouec popMyBaHHS CTaTEBUX KIITUH (TaMET) Ha3UBAETHCS 2AMEM O2EHE3.

Cnepmamozenes.

CIM'SIHHK CKJIa1a€ThCs 3 0e3i4l KaHaabliB. KoXHUI KaHaienb
CKJIaJIa€ThCS 3 JEKUIBKOX IIapiB KITUH. KoXKHUH 11ap — 11€ MOCTiI0OBHICTh CTaIii
PO3BUTKY CIIEPMATO301I1B.

1. 3ona po3MHO:KeHHSl. 30BHIIIHINA AP KIITHH — 1€ cCHEepMano2onii (MaoTh

BEJIUKE SIIPO Ta HEBEJMKY KUIbKICTh MUTOIIa3MM). LI KIITUHHA AUISITHCS IUIIXOM
MITO3Y, 3aBISKH YOMY CiM'SSHUK 30UTBIIYETHCS Y po3Mipax, 2Nn2C.

2. 3ona poctry. Komum Hactae crareBa 3pimicTh, YAaCTHHA CIIEPMATO30iliB
MPOJIOBXKYE IITUTUCS HUIAXOM MiTO3y. [[pyra yactrHa KJIITHH NEPEXOJUTh B 30HY
pocTy. 3O0UIBIIYIOTHCS PO3MIPU KIITHHU 3a PAaXyHOK 3OUIBIIEHHS KiIbKOCTI

UTOILIa3MHU. BOHM HAa3MBAIOTHCS HEePEUHHUMU cnepmamouumamu, 2n4c.

3. 3ona po3piBanHsi BinOyBaeTbcsi aBa MOAIIM  MeEWO3y. 3  KOXHOTO

IICPBUHHOTO CIICPMATOLUTY YTBOPIOETHCA JIBa 6MOPUHHUX chnéepmamouumu

(Meiio3-1) n2c, a motim Yotupu crnepmamudu (Meiio3-2) Nc.

4. 3ona ¢opmyBanHs. I3 cnepmarun GopmyroThCs cnepmamo3oiou, NC. Y

JUKUX TBApUH CIIEPMATOTCHE3 BIIOYBAETHCSA TUIBKM Yy BU3HAYCHHM Yac poKy. Y

CBIMCHKMX TBapHH Ta JIIOJMHU CIIEpMATOreHe3 BiI0YBAa€THCS MOCTIHHO.

Oesozenes.
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1. 3ona po3MHo:keHHsI. Q8020Hil (MAIOTh BEIIUKE SAPO 1 HEBEIMKY KIJIBKICThH
IIMTOIJIa3MHM) 1HTEHCHBHO [IUIATHCS MNUIAXOM MiTo3y. Ha m’stomy wmicsin
eMOpioreHe3y NIOJWHU B S€YHMKAX YTBOPIOEThCS A0 6-7 MIIH. OBOTOHIiB. Ix
reHeTuyHa Gopmyia 2n2c.

2. 3omna pocty. Ha mocromy micsiii emMOpiorene3y 3HayHa 4acTHHA OBOT'OHIIB
rUHE, a 1HII BCTyMHalooTh y mpodasy MNepuoro Moaiay MeWo3y, KU TMOTIM
MPUNIUHAETHCA HAa CTaii AUKTIOTEHW, 1 HACTa€ NPYTrUid TEPioJ OBOTEHE3Y —

Mepioj] POCTY. YTBOPIOIOTHCS MEPBUHHI_0souumu. B sedyHMKAx [IBYATOK MPHU

HapomkeHH1 ix 6m3bko 300-400 Tucsy. Konu Hactae ctateBa 3pulicTh, OBOIUTH
30UTBIIYIOTBCS B pO3Mipl. B HHMX HaKONMUYYETHCS >KOBTOK, >KHp, MITMEHTH.
KoxHuii OBOIIUT OTOUY€eThCA JpIOHUMH (ONIKYJISIPHUMHU KIITUHAMH, SKi
KUBJIATH KWOro. OKpemi OBOLMTH MEPIOAUYHO MPOJIOBKYIOTh MPU3YIUHEHUN
Meiio03, 2n4c.

3. 3ona pno3piBanHsi. BinOyBaerscs nBa momum Meiosy. [lurommasma
HEOJTHAKOBO PO3MOAUISIETHCA MIXK JOUYIPHIMHU KIITUHAMHU. 3 TIEPBUHHOTO OBOLIUTY

YTBOPIOETHCSI 8MIOPUHHUIL _06oyum (MICTUTh Maike BCIO IIMTOIUIa3My) Ta

HanpamHe minbye nepuioco _nopadky (Merio3-1) n2c. I3 BTOpUHHOTO OBOLIATA

YTBOPIOETLCST 080omuda, NC tTa Hanpammue miibue 0py2020 nopsadxky (Meiios-2).

[TapanensHO, HaANpsSMHE TUIBIE MEPIIOTO TOPSAAKY 1HOMI IITUTHCS Ha JBa

HANPAMHUX MUTIbUA OPY2020 HOPAOKY.

VY ntogunHu, SK 1 B yCiX IUIAIEHTAPHUX CCABIlIB, MEPIOA PO3MHOKEHHS 1
pocty sHLEKITHH BiOyBawoThes y (omikynax seyHukiB. Ilig wac oBymsmii
CTIHKA (OJIIKYJIA JTOMAETHCS 1 OBOLUT MOTPAILISIE Y YEPEBHY MOPOKHUHY, a MOTIM
y MatkoBl TpyoOu. Ilepion mo3piBaHHsI SHULEKIITHH BiOYBAE€ThCS y MATKOBUX
Tpybax. TyT TpOXOIWUTH 3alliJHEHHS HAa CTajii BTOPUHHOTO OBOIUTY, IO
JOCSITHYB CTajli JUKTIOTCHH. Meio3 3aBepuIyeThCcsl TMICHAS MPOHUKHECHHS
criepmMaTo3oina y SUIEKIITHHY. 3arajioM 3a PenpoAyKTUBHUN TEpPioJ] y >KIHOK

YTBOPIOETHCS 0NM3bK0 400 SIMLEKTITHH.
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3anaionennsa — 1€ 3'€lHAHHA [BOX TaMET 3 YTBOPEHHSM 3UTOTH, 3 AKOI

PO3BUBAETHCS] HOBUW OpPTaHi3M.
@Da3u 3an1i0HEHHA:

0 aktuBawist SIS — CTUMYJISIIS O PO3BUTKY — MPOHUKHEHHS B SIMIICKITITUHY

criepMaro3oiny. @epMeHT TialypoHifaza po3uuHse (OJIKYJISIpHI KiniTuHW; O
CUHKaploramisi — YTBOPEHHS JUIUIOINHOIO SiApa 3UTOTH y PE3YJbTaTi 3JUTTA
raruIoiTHUX SIIEp CTATEBUX KIIITHH.

bionoziune 3nauenns 3annionenna:

1. BigHOBITIOETHCS AUTUIOIIHE YHUCIIO XPOMOCOM B 3UTOTI.

2. 3aTuTiTHEHHST — OJIMH 3 MEXaHi3MiB KOMOIHATMBHOI MIHJIMBOCTI, TaK SIK y 3HMTOTI
3’€JIHY€ThCS CIAIKOBUI MaTepiall JBOX 0aThKIBCHKUX OPTaHI3MiB.

3. BubipkoBicTh 3arutiiHeHHS (TUIBKK B MeXaxX BUY) 3a0e3reuye 30epekeHHs BUTY B
I1JIOMY.

VY d4onoBikiB g0 cTaTeBoi 3puiocTi (3a3Buyail 10-14 pokiB) ciM’sSTHUKH HE
GbyHKI110HYI0Th. DYHKITIT CIM’SHUKIB CTUMYJTIOIOTHCSI TOPMOHAMH T1IO(13Yy.
PenponykTuBHU# 1iepio]] y YOJOBIKIB TPUBAE JI0 CTAPEUOTO BIKY.

VY XIHOK cTaTeBa 3puIicTh HacTymnae y 13-26 pokiB, a penpoayKTUBHHI P10
TpuBae 10 40-45 pokiB (MOXeE 1 TOBIIIE).

[Ipoaykiris TamMeT y 4YOJIOBIKIB BiAOYBA€ThCA MOCTINMHO, Yy JKIHOK
nepioguyHo (B CepeHbOMY OJIMH pa3 KOoKHI 28 NHIB) 13 THUX OBOIIMTIB, 5Kl
chopMyBaiuCh III€ HA paHHIX erTanax eMmOpioreHe3y. TakuM YHHOM,
AWLEKITITAHN, 10 YTBOPIOIOTBCS Y KIHII PENpOJYKTUBHOTO MEPIOfy,
HAKOIMUYYIOTh BEJIUKY KUIbKICTh MyTalllid. Y JIOAMHU 3aIllJIiHEHHS BHYTPIIIHE.
[Ipomec 3ammigHeHHS BiIOYBA€ThCS Y BEPXHIX BILIAX MaTKOBUX TpyoO. I3 200
MJIH. CIIEPMAaTO30idiB, IO BUIALIAIOTHCA, cioau motparise 100. 3matHICTh 10
3aIuTiIHEHHS Y CIIEpPMAaTO30i/11B 30€piraeThcsi BIPOAOBK 1-2 mi0, y AUIEKITITHH —

BITPOJIOBK JJOOU TICIIST OBYJISIIIT.
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4.2. Martepianu pisi camokontpoJiio (Ctrl + Bignosinn):
1. ComaTnuHa KJIITHHA BiIPi3HAETHCS BiJl CTATEBOI HASIBHICTIO:
A SAnpa

B. Pubocom

C. QumnoigHoro Habopy XpoOMOCOM

D.IMuTonnazmaTuyHoi MeMOpaHu

E. ErnoruiasMaTiyHol CITKHA

2. SIka cTpyKTypa KJIITHHH YTBOPIOE aKPOCOMY?
A.Kommiekce ['oapmxki

B. Mitoxonpis

C. Jlizocoma

D.Pubocoma

E. LlenTpiomns

3. Y KuX KJIITHHAX JIOAMHH BiI0yBa€ThCs Mepmnii MeioTHYHMI moain?
A.OBorosisix

B. CniepmaTonuTax nepuioro nopsijaKy

C. Ciepmatunax

D.OBonurax apyroro nopsiaky

E. CnepmaToronisix

4. Ha sikiii cTagii cnepmaTtorenesy BigdyBaeTbesi Meiio3?
A. Po3MHOXEHHS

B. Pocty

C. ®opmyBanHs

D. Jlo3piBanus

E. He BinOyBaeThcs

5. SliinekJiTiHA Mae€:

A.T oniBky

B. lIuiiky
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C. XKoBTKOBI rpanyau

D. Xsict

E. Axpocomy

6. SAIx Ha3uBaeTbes cralis npogasu-1 meiio3y, Ha siKiii NePBUHHI 0BOLUTH
3HAXOASATHCSH Y CTAHI CIIOKOIO 10 CTATEBOI0 J03PiBAHHS?
A.Jluriionema

B.Ilaxinema

C.JlenTonema

D./luxktnonema

E. liakiges

7. SIkuM HISIXOM JiISATHCH OBOTOHIi?

A.AmiTo30M

B.EnznomiTozom

C.Mito3zom

D.Meiiozom

E. bpyHbKyBaHHAM

8. SIk Ha3MBAKOTHLCS KJIITHHH Ta IKM BOHU MalOTh TeHEeTHYHUIA MaTepiana B
30Hi PO3MHOKEHHS NP CIIepMaTOreHe3si?
A.Cnepmatuan, 2n2c

B.IlepBuHHI criepMaTOLMTH n2¢C

C.CnepMmarorosii, 2n2c

D.IlepBunHI criepmaTonuTH, 2n4c

E. BropunHi cnepmMaronuT, n2¢

9. Ckinbku siinekaiTHH YTBOPIOETHCs 3i 100 oBOroHiii?
A.100

B.50

C.200

D.300
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E. 400

10. Ckinbku criepMaTo30i1iB yTBOPIOEThCS 3 S0 ciepMaToOroHiiB?
A.100

B.50

C.200

D.300

E. 400

HpOTOKOH MNPAKTHYHOI'O 3AHATTH

JlaTa

PoboTa Nel. Mopgponozia cmamesux Kiimun.

Po3nuBiThCS MiKponpenapaTu 3pi3y S€YHUKA Ta CIIEPMATO301/1H CCABIIIB.

3apucyiiTe SHIEKIITAHY 1 CLIEPMAaTO301 /1.

PoboTa Ne2. 'amemozenes.

[Tix mikpockonom (7x40) po3riasiHbTE MOCTIMHUMN Tpernapar MonepeyHoro 3pizy
KaHaJIbI CIM’SHHMKA. 3HAWAITH 30HU: POZMHONCEHHA, POCHMY, O003DiGAHHA,
¢opmysanna. 3apucyiite HEBEJIUKUN CEKTOP OJHOTO CIM’STHOTO KaHAJIBIIS Ta
3aMMINITh Ha3BH 30H, KJIITHUH, II0 B HUX YTBOPIOIOTHCSH, CIOCIO MOMALTY Ta iX

TF€HETUYHY XapaKTepUCTUKY. BUBYITh Ta 3alIULIITH CXEMY OBOTEHE3Y.
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Curtvargiigi 3aaaui;

1. Slka KUIBKICTH ~ ayTOCOM  MICTUThCA B MeTtadaszi-1 Meiosy
MIPU TaMETOTEeHE31 Y JIFOJUHU?

2. CKUIbKH YTBOPIOETHCS CIIEPMATO30i/lIB, SKIIO B CHEPMATOTE€HE3 BCTYIHIIO

120 cnepmatoroHiis?

3. B skwmii mepiog mig Yac OBOreHe3y BiAOYBaeTbCs MEPETBOPEHHS

JUTUIO1THOTO HAOOPy XPOMOCOM B TaruIOTIHMII?

4, 3 uuM TmOB’sA3aHI MOPQOJOTIUHI BIAMIHHOCTI YOJOBIUMX 1 KIHOYUX

CTaTEBUX KJIITHH?

JlaTa i mianuc BUKJIaga4ya

4. MarepiajibHe Ta MeTOAUYHE 3a0e3MeYeHHS.

1.MikpocKomH.
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2.Ilpemnaparu.
3.TecToB1 3aBIaHHS.

4. HaBYaibHO-METOAUYHMI OCIOHUK.

SAHATTA Ne 9

KOHTPO.Ib 32CBOECHHS 3MiCTOBOT0 MOAY.IS 1 ,,MOJIEKY.JISIPHO-
KJIITHHHMH piBeHb oprauizauii ;kurra ”
2. Meta 3auarTa. BusiBuTH 3HaHHS CTYJIEHTIB 3 TEOPETUYHUX MUTAaHb 3MICTOBOTO
Moyis 1.
[lincymMKOBUI KOHTPOJIb 3MICTOBOTO MOJYJis 1 MPOBOAUTHCA 32 TECTOBUMHU
3aBnanHsmMu tuiy KPOK-1 Ta cmiB6eciioro 3 BUKIIa1aueM.
4. MarepiajibHe Ta MeTOAMYHE 3a0e31eYeHHS.

1. Komm’totepu.
2. Komm’roTepHi mporpamu.

3. Ilepernik TEOPETUIHUX MUTAHb.

4., TecTOBI 3aBIaHHS.

3MICTOBUM MOJYJIb 2 3AKOHOMIPHOCTI
CHHAAKOBOCTI TA MIHJIUBOCTI

SAHATTS Ne 10 3akonomipHocTi ycnaakyBaHHsI reHiB.
3akoHn MeHaens

1. AkryanabHicTh Temu. ['eHeTHKa TICHO MOB'si3aHa 3 MeaULKHOIO. Bimomo
OinbIIe JBOX THCAY CIAJKOBHX XBOPOO i aHOMamiii pO3BHTKY. IX BUBYAIOTH Ha
MOJIEKYJISIPHOMY, KJIIITHHHOMY DPIiBHSX, HA PIBHI OpPraHi3My 1 MOMYJISIIi JIFOIEH.
2. Mera 3anarTs. BMiTH aHami3yBaTH 3aKOHOMIPHOCTI yCHaJAKyBaHHS

MEH/IENIIOI0UNX 03HAK Y oprani3miB. HaBuntucs po3B’si3yBaTi reHETHYHI 33]1a4i.
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3. 3aBaaHH 1JIA CAMOCTIHHOT po0OTH MiJ Yac MiATOTOBKM TAa NMPOBeAeHHS
3aHATTS.

4.1 TeopeTU4Hi NUTAHHSA 10 3aHATT:

1. I'enernka. OCHOBHI MOHATTS T€HETUKHA. METO T1OpHUIOIOTTYHOTO aHATI3Y.
2. Mownoribpuane cxpeuryBanss. I Ta Il 3akonu Mennens.

3. JleranbHi renu. BiaxuneHHs BiJl 04iKyBaHOTO PO3IICTICHHS.

4. AHanizyloue CXpellyBaHHs, HOro MPaKTUYHE 3aCTOCYBAHHS.

5. lu- 1 moniriObpuane cxpenryBanns. [l 3akon Menzensi, HOro UTOJIOT14HI OCHOBH.

I'enemuka — 1e Hayka NpO 3aKOHOMIPHOCTI CIQJKOBOCTI 1 MIHJIMBOCTI
OpraHi3MiB.

Cnaodkogicmp — 1€ 3AaTHICTh OpPraHi3MiB IepeaaBaTH 0COOIUBOCTI OyAOBH 1

JKUTTENISUILHOCTI HAIIAIKaM.

Minnaugicmep — 1€ 3MaTHICTh OpPraHi3MiB HaOyBaTH HOBI O3HAKH y MPOLEC]

1HJIMB1AyaJIbHOTO PO3BUTKY.

EnemenTapHUMH TUCKPETHUMH OAWMHUIIMU CIIaJIKOBOCTI T4 MIHJIUBOCTI
€ reH. I'en — ne nminsaka monekynmu JIHK, (y neskux BipyciB — PHK), ska
BU3HAYAE TMOCIIIOBHICTh aMIHOKUCIIOT KOHKPETHOrO mojinentuay, abo p-PHK,
T-PHK.

Hapomkenns renetuku — 1865 pik. Y mpomy porti I'. Mennens 3pooun
JIOTIOB1/1b Y CIUTHHOTI PUPOT03HABIIB (M. BpHO) mpo poOOTy Hax pOCTUHHUMHI
ri6punamu. TepMin «reH» y Hayky BBiB 1. Morancen B 1909 pomui. Hum xe Gyna

3aIIpOIIOHOBAaHA Ha3Ba HAYKH — «F'CHCTHUKA».

OcHOGHI nOHAMMA 2EHEeMUKU:
Anenvni 2emu — TEHU, SKI pPO3TAIIOBAaHI B OJHAKOBUX JIOKyCaX TOMOJIOTTYHHMX

XPOMOCOM 1 BUBHAYAIOTh PO3BUTOK aJIbTCPHATHBHUX O3HAK.
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Anomepnamueni 03Haku — B3a€EMOBUKIIOYHI TPOSIBU OJHIE] O3HAKH.

Hanpuxman: >koBTHH 1 3efleHUil KoOJip, ThaJka 1 3MOpIIKYBaTa MOBEPXHS

TOpPOILIHH.

Jlominanmmnuit 2en (A) — TeH, SIKUM NPOSABISIETHCSA Y T1IOPUIIB TIEPIIOTO MOKOJIIHHS.

Peuecusnuii 2en (a) — TeH, IKUN HE MPOSBISIETHCS Y T1IOPHIIB MEPILIOTO MOKOTIHHS.

I'omo3ucomnuit opzanizm — y TOMOJIOTIYHMX XpPOMOCOMax JIOKaji30BaHi

OJIHAKOBI aJlejbHI reHu (IBa JAOMiHAHTHUX — AA a00 JBa PEICCHBHUX — dAa).

Takuii opraHi3aM yTBOPIOE OJMH THUII TaMEeT 1 HE Ja€ PO3IICIUICHHS MpH

CXpGIHYBaHHi 3 TaKMM CaMHM 3a I'CHOTHUIIOM OpFaHiBMOM.

T'emepo3uzomnuuii opzanizm — y TOMOJIOTTYHUX XpOMOCOMaxX JIOKaI130BaH1 Pi3Hi

reHu OJHOI aynenbHol mnapu (Aa). BiH yTBOproe nBa THUNM TraMeT 1 HpH

CXpCHIYBaHHi 3 TAKUM CaMHUM 3a I'CHOTHUIIOM OpFaHiSMOM Aa€ PpO3MICIIIICHHAA.

I'enomun — CyKynHICTh yCiX T€HIB OpPraHi3my.

@enomun — CyKyIHICTh YCIX O3HAK 1 BIIACTUBOCTEN OpraHi3My.

OCHOBHMIT METOJ] TEHETUKH — 11€ Mem o0 2iopudonociunozo ananizy. Bin 6yB

ctBopenui ['. Mennenem.

Oy -, 12

Lleit MmeTo BKITIOYAE:
[TinbGip TOMO3UTOTHHX OATHKIBCHKHX IMap, SKI BIAPI3HAIOTHCS 3a OJHIED a0o
JeKIJIbKOMA MapaMy aJlbTEPHATUBHUX O3HAK.
SIKicHe 1 KUIbKICHE BpaxyBaHHS IIPOSBY O3HAK y TOPH/IIB.
BuBueHHs ycnaaKyBaHHS O3HAaK y TOpUAIB AEKIJIbKOX MOKOJIHb.
AHai3 3urOTHOCTI Y KOKHOT TOpHUIHOT 0OCOOMHHU.
AnrebpaiuyHi CUMBOJIH 3aIIMCYBaHHS 3aKOHIB.

OcHoBHHUIt 00’ €KT gocmixeHHs — ropox. Lle pocnuna, y sxoi BinOyBaeTbcs

camo3anuieHHs. BoHa Mae KOpOTKHii Tep10 PpO3BUTKY Ta B HEl J0Ope BUpaKeHi

aJbTEPHATHUBHI O3HAKH.
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Mono2iopuone cxpeuryeanms

Menzenb po3moyaB CBOi JOCHIINA 3 MOHOTIOpUIHOTO cxpemryBaHHs. Lle
CXpCIllyBaHHS, MPU SKOMY OpPraHi3MH BIAPI3HAIOTHCS 3a OJHIEID Maporo
aNbTepHATHBHUX O3HAK. BiH cxpelryBaB ropox 3 JKOBTHM Ta 3€JIEHUM HACIHHSM.
VY mepmioMy MOKOJIIHHI BCl pOCIMHU Oynu 3 >KOBTUM HaciHHAIM. MeHaens

BCTAHOBHUB 3aKOH OJJHOMAHITHOCTI riOpUAiB NePIoro NoKOJIIHHA.

Ilpu cxpewysanni 2omo3uzomuux 0CoOUH, AKi 6IOPI3HAIOMBLCA 3a 0OHICI0 A00
0eKilbKOMa napamu aibmMepHAmuUGHUX O03HAK, nepuie NOKOJIHHA 2i0pudie
OOHOMAHIMHeE 3a PEHOMUNOM Ma 2EHOMUNOM.

JXoBTuii KOIIp rOpoImKH — A

3eJIeHnid KOJIip FOpOLINH — a

P QAA OJ aa
LD

F1 Aa— 100 % xoBT1

3aKO0H po3IeNJeHHA 03HAK V riOpuaiB.

MeHnnenb cxpelryBaB TiOpUIM TMEPIIOrO TMOKOJIHHSA (POCIMHHU 13 KOBTUM
HaciHHAM). Y npyromy nokoniaHi (F2) BiH orpuma 2 Buau pociuH: D. Oinbina
YacTHHA POCJIMH Maja >koBTe HaciHHs (75%)

C. MeHIIe OyJI0 pOCIIMH 13 3eJIeHUM HaciHHIM (25%) Tak

MeHzenp BCTaHOBIIOE 3AKOH PO31IEIJICHHSA

Ilpu cxpewyeanni cemepo3ucomuux 0CoOUH, AKI GIOPIZHAIOMbCA 34 OOHIEIO

naporw ajiemepHamuénux O3HAK, CROCm epiza€m bCAA  PO3ULENJIEHHA )

cnisgionouienni 3:1 3a gpenomunom i 1:2:1 3a zenomunom.
P QAa O & Aa

¢ @D 6O
Fo AA, Aa, Aa, aa

JKOBTI; 3eJIeHI
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T'inomesza (3akon) wucmomu 2amem

[I{o6 MOsSICHUTH 3aKOH pO3LIEIUIEHHS, MeHenb 3p00UB MPUITYILIECHHS,
1o TiOpuaAr OTPUMYIOTh O3HAKHU BiJ] CBOiX OATbKIB uepe3 raMeTu. Y raMmerax €
«cmankoBi (akrtopm» (reHW), SAKi BHU3HAYAIOTh O3HaKW TiOpuaiB. ['eHm
HNOTPAaIUIAIOTh B TaMETH Y IpOILECl raMeTOreHe3y: MpH MeH031 TOMOJIOTIYHI
XpPOMOCOMH PO3XOAATHCS A0 PI3HUX MONIOCIB. TOMY, 3 KoacHOT napu 2eHis, wjo
3HAX00AMBCA 6 XPOMOCOMAX, 8 2AMeny NOMPAanisie miibku o0un 2eH. 1l
3aKOHOMIPHICTh OTpHMalla Ha3By «3AKOH uucmomu 2amemy, Tak sk Oyna
JIOBEJICHA MTPOLIECOM MENO03Y.

Ananizyroue cxpewiyeanna — 1€ BU3HAUYECHHS TI'EHOTUITy OaTbKiB 3a
(eHOTUIIOM HaIAJKIB. AHaJII3yl0ue CXpEIlyBaHHs — II€ CXPELLyBaHHS OCOOMHHU,
TeHOTUIl SIKOi Tpeba Ai3HATHUCh, 3 PEIECUBHOIO OCOOMHOW.  SIKIIIO
croctepiraeTecsi posuierieHHs 1:1  3a  ¢eHoTunom, TO ocoOMHa —
reTepO3UroTHa, SKIIO CIOCTEPIraeThCsi OAHOMAHITHICTb, TO OCOOMHAa —
TOMO3UTOTHA.

A — JopHe 3a0apBIICHHS MIEPCTI co0aK a

— KOpUYHEBE 3a0apBIICHHS IIEPCTI

NP2 Aa O & aa Tes 1
G A)E) @ YOPHI; KOPUYHEB]
Fi Aa; aa
)P O AA O
3 aa

G AEA L 3%
F, Aa— 100 % 4opHni

Jlemanwvni 2enu — 11e TeHU, 1110 BUKIUKAIOTh 3arudens opranizmy. Komu B

OpraHi3Mi € TaKuil reH, TO Pe3yJIbTaTH PO3UIETUICHHS OyAyTh IHIIUMHU.
Hanpuxian:
A — OpaxigakTuiis (KOpOTKI TpyOUYacTi KICTKH) a

— HOpMaJibHa OYJI0Ba CKEJIETYy
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AA — letal (3urora ruHe Ha paHHIX eTamax po3BUTKY)

Aa — xuTTe3aTHI (MaJIeHbKH 3pICT, KOPOTKI MaJIblll PyK Ta HIT)

PQAaDO & Aa
GA)G)QA)ah

AA, Aa, Aa, aa letal:

Opax.; HOpMa
Po3uierienns 3a penomunom ma zenomunom 2:1

Juziopuone cxpeuyeanns

MeHnenb cXpenryBaB pOCINHH, SK1 BIIPI3HIIOTHCA 3a IBOMA O3HAKAMMU:
d. 3a KOJILOPOM HACIHHS: YKOBTI Ta 3eJICHi
€. 3a (pOpMOIO HACIHHS: IIaJCHbKI Ta 3MOPIIKYBATI.

Y Fi Bci ribpuan Manyd JIOMIHAHTHI O3HAKH: JKOBTE Ta TIJIaJICHBKE
HACIHHA, 00 MPOSBUBCS 3aKOH OJIHOMAHITHOCTI T1OpU/IIB MEPIIOTO MOKOJIIHHS. A
— JKOBTHH KOJIp TOPOIIMH a — 3eJeHud kouip B — riamka moepxHs b —

3MOpIIKYyBaTa

P QAABB O & aabb

c @) G)

F. AaBb — 100% x.r1.

IIpu cxpemryBaHH1 riopuis P—

; f AB Ab aB ab
MIEPIIOTO MOKOJIIHHS B F2 BiOyn0Ch Famersig)

PO3LIEIICHHS 32 (DEHOTHUIIOM: AB @ @ @ @
AABB AABb AaBB AaBb
» Q@O0 38
P QAaBb O & AaBb AABb | AAbb | AaBb | Aabb
sl . QO OO
AaBB AaBb aaBB aaBb
» O 3 O B
AaBb Aabb aaBb aabb
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9 — ’KOBTI I'NIaJICHBKI;
3 — YKOBTI1 3MOpIITKYBATi;
3 — 3elleHI IJ1aJIEHbKI;
1 — 3eneH1 3MOPIIIKYBATI.

Menaenb BCTAaHOBUB 3aKOH HE3AJCKHOI'O

VCHAJAKOBYBAHHA | KOMOIHYBAHHSA 03HAK IPH AH- i NOJITIOPpUIHOMY

CXpelyBaHHi

Ilpu cxpewgyeanni 060x 20M0O3U20MHUX 0COOUH, AKI GIOPIZHAIOMbCA 3A 06OMA §
Oinbuie napamu anbmMePpHAMUEHUX O3HAK, nepuie NOKONIHHA 00HOMAHIMHeE, a
Y HACMYNHOMY NOKOJIHHI CHOCMEPIcAEMbCA He3ANeHCHE KOMOIHYB8AHHA 03HAK
o KoJCHINl anenvHill napiy cniggionowenni 3:1 (3+1)".

3aKoHOMIPHOCTI, BIAKpUTI ['. MeHaenem, MatoTh CTATUCTUYHHI XapakTep.
BoHuU 1at0Th MOXIJIMBICTS PO3paxyBaTH BIPOT1IHICTh MPOSBY O3HAKU y HAILIAJIKIB.
AJne TeopeTuyHa 3aKOHOMIPHICTh CIIBIAIA€ 3 EMITIPUYHOIO TUIBKU TIPH IOCUTH
BEJIMKUX YHCIIAX.

O3Haku, ycnmajgkyBaHHS SIKMX MPOXOJWTh 3a 3akoHamu ['. Menpens,
HA3WBAIOTHCS MEHCIIOIOYUMU. 3arajibHa KiJIbKICTh TaKWX O3HAK y JIFOJWHH
Benuye3Ha. Hampukian: KOpOoTKO30piCTh, MOJIJAKTHIIISA, HOPMANbHUN CIIyX —

O3HAaK! JOMIHAHTHI, 8 HOPMaJILHUM 31p, II’ ITUIIATICTh, IIIYX0Ta — PELIECUBHI.
9 %) 9

4.2 Marepiaau 1ist camokonTpoJiro (Ctrl + Bigmosianb):

1. IucKpeTHI OAUHHUILI CHIAJIKOBOCTI 3aNPONOHYBAB HA3UBATH F€HAMM:
A.I'. Mennenb

B.B. Horaucen

C.T. Mopran

D.I". ne ®pi3

E.V. bercon
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2. 'enorun — ne:

A.Cuctema reHiB MEBHOTO OPTraHi3My

B.CykynHicTh 30BHIIIHIX 1 BHYTPIIIHIX O3HAK OpraHi3My

C.TammoigHuit Hablp XpOMOCOM

D.Cyma reniB opranizmy

E. Cyma reniB B ayrocomax

3. Ilpn cxpemyBaHHi JBOX TIOMO3UIOTHMX OCOOMH, SIKi BiApi3HsiMCH 3a
AeKUIbKOMAa aJIbTEPHATHUBHHMM O3HAKAMH, BCi TiOpuam BUSBUWINCH

OJHAKOBHUMM 32 TeHOTHIIOM Ta (eHOTUNIOM. SIKa e 3aKOHOMIpHICTH?
A.0 3axkon Meunnensa

B.0O0O 3akon Meunnens

C.3akoH ,,unCTOTH ramer”’

D.000 3akon Meunens

E. 3axon Moprana

4. ®enorun — ue:

A.CucreMa 30BHIIIHIX Ta BHYTPILIHIX O3HAK 1 BIACTUBOCTEN OpraHi3my, sKi
(hOpMYIOTBCS B OHTOTE€HE31

B. [lumioigauit Habip COMaTUYHOI KIIITUHHA OPTaHi3My

C.CucreMa TeHiB IEBHOTO OPTaHi3My

D.O3Hakwu, siKi 3yMOBIIOIOTECSI yTOCOMHUMU F'€HaAMU

E. O3Haku, siKi 3yMOBJIIOIOTHCSI TEHAMU CTaTEBUX XPOMOCOM

5. liisHKa XpOMOCOMM, B SIKilf pO3TAalIOBAHNI I'eH, HA3MBAEThCSI:

A.AHTHUKOIOHOM

B.Jlokycom

C.Komonom

D.Ilentpomepoto

E. Hykneotumom
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6. CkiflbKH THNIB raMeT MOsKe YTBOPIOBATH OPraHi3M ¢ FTeHOTHIIOM
AaBBCec, K110 reHU PO3TalIOBaHI B Pi3HUX apax XpoMocom?

A 1l

2

4

8

16

T S

7. OCHOBHUI1 MeTO/] TeHETUKMN:

A.T'eHeanoriyaui

B. bim3HiokoBui

C. [Tonmyns1iifHO-CTAaTUCTUIHHH

D.{uTroreneTHuHMIA

E. I'iGpuaonoriyHoro aHamizy

8. Ilpu sikoMy cXpellyBaHHi y HAIIAIKIB NPOSIBJISETHLCA pelleCUBHA 03HAKA?
A. AAsg [l aaBB

B.AA Oaa

C.AABB [ aaBB

D.Aal aa

E.Aa AA

9. Bka:xkiTh reTepo3uroTHUii oprasism:

A.AABBCC

B.AABBCC

C. AABBCc

D.aaBBcc

E. aasCC

10. CykynHicTb reHiB BCix 0COOMH y momyJisiuii — 1e:
A.T'eHoTtun

B.I'enom
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C.T'enodonng
D.Kapiotun

E. ®enorun

IIpoTOKO0J NPAKTUYHOIO 3AHATTH

JlaTa

PoGora Nel. Cumeonu, saki GUKOpUCHIOBYIOMb NPU 2eHEMUYHUX 3ANUCAX

3aKOHI6 yCNAOKYBAHHA 03HAK MA PO36°A3AHHI 3a0ay.
BuBYITh reHETUYHY CUMBOJIIKY:

P — 0aTbKiBChbKI OpraHi3Mu

@ — ocoOuHa KiHOYOI CTaTI

3 — 0coOrHA YOJI0BIYOI CTaTI

O - 3HaK cxpelryBaHHS MK 0aTbKIBChKUMH T€HOTHIIAMU

G — rametu

F — gammanku

Po0oTa Ne2. 3akon ,,uucmomu’ zamem.

3anoBHITH TaOnuI. BuszHaute TUMM ramMer Ui 3a3HAYeHUX Yy TaOJuin
reHoTuniB. Po3Tamnyiite reHu B xpomMocoMmax (TI03HAuUTe ajesibHI Ta HeallebH1

FGHI/I), T'CHH, IO BU3HAYAIOTh PO3BUTOK HCAJIbTCPHATUBHUX O3HAK.

I'enoTun AABB AaBB AaBB AABBCC | AaBsCc
Kinvxicmoe munie 1
2amem

Tamemu AB

A B
Po3mawysanns zenie
Y Xpomocomax

A B

PoOota Ne3. Po3e’a3zysanns 3aoau.
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1.V nroguau Kapuit Koip o4yeil ToMiHye Haa OiakuTHUM. | eTepo3urorHa
KapOOKa ’KiHKa BHMIILIA 3aMIXK 32 T€TEPO3UTOTHOTO KaPOOKOTO YOJIOBIKA.
Busnaure IMOBIpHICTh HAPOKEHHS y HUX OJaKUTHOOKOT TUTHUHH.

Piwenna:

2. Anb0iHI3M — II€ CTIaIKOBa ayTOCOMHO-peliecuBHa naTojoris. JKinka-anp0iHoc
BHIIILIA 3aMIXK 3a 3JI0POBOr0 YOJIOBIKA 1 HAPOUia IUTHHY-aIb01HOCA. fKa
UMOBIpHICTB (Y %), 0 Apyra IUTHHA TE€XK BUSIBUTHCS aIb0IHOCOM?

Piwenna:

3. brriakuTHOOKMIA MpaBia, 6aThKO SIKOTO OYB JIIBIICIO, OAPYKUBCS 3 KAPOOKOIO

JIBIIEIO 13 CIM’1, BC1 WIECHHU AKOi MPOTATOM JAEKUIbKOX MOKOJIIHb MaJId Kapi Ovi.
SAxuMH y HUX MOXYTb OyTH I1iTH?

Piwenns:
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4. Y HopMmanbHUX 0aThKIB HApOAWJIACsS TUTHHA — TIIyXa Ta XBOpa Ha TJIayKOMY.
Busnaure reHOTHIH 0aTHKIB, SKILO BIIOMO, IO TIIyXOHIMOTA 1 TIIayKOoMa —
pEIeCHBHI O3HAKH.

Piwwenns:

Jara i mianuc BUKJIajgaya

5. MarepiajibHe Ta MeTO MY HE 3a0e3MeYeHH.
1. TecToBi 3aBIaHHs.

2. HaBuyajbHO-METOIMYHUN TTOCIOHUK.

SJAHATTS Ne 11 Bzaemonisi reHiB. MHOKHUHHM aJ1€J1i3M
1. AxkrtyaabHictb Temu. Hacmiakom B3aemofii reHIB € (opMyBaHHS
(eHOTUIIOBUX OCOOJIUBOCTEN OpPraHi3MiB.
2. Meta 3aHATTA. 3HAaTH OCHOBHI BHJM B3a€MOIl aJIEJIbHUX Ta HEAICIHLHUX
reHiB. 3HaTH MPOSIB O3HAK MPHU PI3HOMAHITHUX THUIAX YCMAJKyBaHHS TPy KPOBI

JIIOJIMHU 32 aHTUTE€HHOIO cucTeMoio ABO — mposiB MHOKMHHOTO ajnenizMmy. Bmitu
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3aCTOCOBYBAaTH 3HaHHA Mpo (OpMH B3aeMOAli TEHIB sl MPOTHO3YBaHHS
TeHOTHUIIB Ta (EHOTHUIIIB y HACTYIMHUX MOKOJTIHHSIX.
3. 3aBaaHHs 1Jisl CAMOCTiHHOI po0OTH M Yac MiArOTOBKH TAa NMPOBeIeHHA
3aHATTS.
4.1. TeopeTn4Hi NUTAHHS 10 3aAHATTS:
1.B3aeMofiis TeHIB OJIHIE] aJIeJIbHOI IMapu: HEMOBHE JIOMIHYBaHHS, ITOBHE
JIOMiHYBaHHs1, HAITOMIHYBaHHS, KOJOMIHyBaHHS.
2.MHuoxuHH1 aneni. YcnaakyBaHHs Tpym KpoBi cuctemu ABO y mroauau.
3.ITneitorpormis.
4.B3aeMo/is TEHIB PI3HUX AJIEIbHUX Map:
a) KOMILIEMEHTapHa Jisl.
0) emicTas Ta rimocTas.

B) TOJIIMEPIs.

Ko’xkHa o3Haka 1 BIACTUBICTH OpPraHi3My MOKE€ BHU3HAYaTUCh SIK OJHUM,
TaK 1 JeKUIbKOMa r'eHaMu, sIKl1 B3a€MOIIIOTh MI’K COOOIO.

Tunu 63aemo0ii anenvHux 2enie:

1) IToBHe qOMiHYBaHHS — TOMIHAHTHHI T'€H MOBHICTIO IPUTHIYYE IO
petiecuBHOTO. DYHKITIOHATBHA AKTUBHICTH JOMIHAHTHOI'O I'eHY HE 3aJIC)KHUTh BiJl
Has;BHOCTI B OPTaHi3Mi PEIieCUBHOTO.

AA — xapuit Komip odei

Aa — xapwuil Konip ouei aa

— OJaKUTHUN

P?AA O Jaa PQ Aal 4 Aa
G ) LG A s A CalE) AaCX00%

kapuii  Fo AA; Aa; Aa; aa
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Kapuii  OJAKUTHUHN
Pozmemnienns 3 : 1 3a penotunom;

1 :2: 1 3areHOTHUIIOM.

2) HemnoBHe AOMiHyBaHHSI — JOMIHAHTHHH T€H HE TOBHICTIO MPHUTHIYYE IilO
PELIECMBHOTO T'€Ha 1 TeTepo3urorHa OcoOMHA Mae CBIA TPOSB O3HAKU (YacTo
IIPOMIKHUH).

AA —310poBuii

A — nuctinypis

Aa — miJIBUIIICHUH BMICT IIUCTEIHY B ceUi aa —

LMCTIHYPIis 3 YTBOPEHHAM KaMiHHS B HUpKax P

QAA O Jdaa P QAa O JAa

G () T UEORA 7 N PP L

IMABUIIEHUI BMICT F, AA; Aa; Aa; aa

IUCTETHY B ceul 3J10D.; T1JBHIIL.; IIUCT.
Posmiennenns 1 : 2 : 1 3a peHorumnom; 1

: 2 : 1 3a TEHOTHUIIOM.

3) KoaominyBaHHsI — 00M/Ba I'eHa MPAIFOIOTh 1 HE 3aBaKAIOTh OJIHE OIHOMY.

Hanpukmnan: IV rpyna xposi — 1418

4)  HapaomiHyBaHHSI — y T€TEPO3UTOTHOMY CTaHI 0COOMHA OLIBII JKUTTE3AATHA,
HIXK Y TOMO3UTOTHOMY JIOMIHAaHTHOMY. Tak Mpu ceprnonoAiOHO-KIITHHHIN aHeMii: S —
cepriononioHo-KiIiTHHHA aHemis (SS-letal) s — Hopma
Ss — cepronoAiOHOKIITUHHICTD, CTIHKICTD J0 Mayspii

P 2Ss 0O &Ss

JaoWas

F, SS; Ss; Ss; ss Letal,
2%
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MHOKMHHI aJieJi.

MHOXWHHI ajieJli BAHUKAIOTh Y pe3yJibTaTi 6araropa3oBuX MyTalliii OJHOTO 1
TOTO K JIOKYCY Y XpOMOCOMi. 3’SIBIIIETHCS OLIBIIE TBOX BapiaHTIB OJHOTO 1 TOTO XK
reHa. KokeH reH MICTUTh pI3HY crnaakoBy iH(opwmariito. Tomy oauH GdeHOTHI
KOHTPOJIIOETBCST PI3HUMH TEHOTHUIIAMH. TaK SIK OJHOYACHO B OJHOMY JIOKYCI
XPOMOCOMH MOKE 3HAXOJUTHCH JIMIIE OJWH TE€H 13 BCI€l cepii, TO MHOXKHHHI aJiesi
ICHYIOTh TUIBKM y momynsanii. Mixk reHamu OJHI€i cepil BCTAHOBIIOETHCA PAT

noMiHaHTHOCTI. KoxkHuM monepeaHii reH JoOMIHy€e Hal HACTYITHUMH.

Hanpukiaa: cmagkoBicTh Tpyn KpoBi 3a cuctemoro ABO.

IAIA; 1A

Il — 1 rpyna; — 2 rpyna;

IBIB; IBi — 3 rpyna;
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IAI® — 4 rpyna

TFenn |1#, IB ¢ goMiHAaHTHMMHM 10 BiJHOIIEHHIO 1O TeHY i, a MK COOOK BOHH

KofoMiHaHTHI. ToMy psj JoMiHaHTHOCTI Takmit: 14=18>i< |A=|B,

IlneifioTponisi — OJAMH TE€H BIUIMBAE HAa PO3BUTOK JIEKUIBKOX O3HAK.
[Ineitorpomnisi Moxke OyTH MEPBUHHOIO Ta BTOPUHHOWO. Ilepeunna — reH olipasy x
MPOSIBIISIE CBOIO MHOXHHHY fito (cuHApoM Mapdana). Yacrime 3ycTpidaeThes
emopunna njaeiomponia. CrioyaTky T€H MPOSBIISIE OJHY (PEHOTHUIIOBI O3HAKY, SKa
BUKJIMKA€E JIPYyTy, a TMOTIM TMPOSBISIETbCS MHOXHUHHUKM edext. Hanpuxnan:
ceprono 1i0HO-KIIITHHHA aHEeMIs Y JIFOIMHH.

YcenankyBanns cuaapomy Mapdana:

A — apaxHOJaKTWIis, TOPYIICHHS Yy OyJIOBl KpUINTaJMKa OKa, aHOMaJi Yy

CEpLEBOCYIMHHIN CUCTEMI. a — HOpManbHa OynoBa. P @ Aa O 4 Aa

G AYa) (Afa)

F, AA; Aa; Aa; aa apaxHOJIaKTUIIIs;

HOpMa

TBepmKkeHHST MEHIETIBCbKOI TEHETUKM — «OJAWH T€H — OJIHA O3HaKa»
CIIPOCTOBYBAJIOCH OaraTbMa JociigamMu. BusBuioch, 10 OAWH T'€H MOXKE BIUIMBATH
Ha TMPOSIB JIEKUIHKOX O3HAK (IUIEHOTPOIis) 1 OJlHa O3HaKa MOXK€ KOHTPOJFOBATUCS
JeKUIbkoMa TeHamMu. Ko [Bi Mapu TeHIB pO3TallloBaHl y pI3HUX Mapax
TOMOJIOTIYHUX XPOMOCOM, TO YCHAJKyBaHHs TeHiB mignopsakoByeThes |l 3akony
MeHnnens. A OT TpOsiB O3HAKH 3aJICKHUTh Bl THUITY B3a€MOJIIi MK TeHamMu. AJDKe
O3HaKa PO3BUBAETHCS B PE3yJbTaTi B3aEMOJIi JBOX OLIKIB, sIKI YTBOPWIHCH Mij

BIIMBOM JBOX 200 OUIBIIIE I'€HIB.

Tunu 63aemo0ii HeareIbHUX HE3UENTACHUX 2CHIE:
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KommiemenTapuicts (Bix nat. complementum — gomoBHeHHs) — THII
B3a€MO/1i HeaJIeIbHUX TI'€HIB, KOJIM OJWH JTOMIHAHTHHUH I'€H JOIOBHIOE 10 1HIIOTO
HEaJIeTTbHOTO JIOMIHAHTHOTO T'€Ha, 1 BOHM pa3oM BH3HAYaIOTh HOBY O3HAKYy, sKa
BIICYTHS y OarbkiB. IIpudomy BIAINOBIIHA O3HAaKa PO3BUBAETHCA TUIBKU B
MPUCYTHOCTI 000X HeaJIeIbHUX TCHIB.

Hpmmazm KOMHJ'leMeHTapHOCTi:

1) 3abapenenns keimis y 3anauinozo 20powiKy:

A BB — OuTI 4) @opma 2pebens y Kypeit:
aaB — 0wl A BB — pozomnofaionuii aaB
aaBB — Ol — TOpPOXOMNO/1I0HUI aaBB —

A B _—u4epBoHi IIPOCTUI

A B _—ropixononiOHui

[MoBepHYTHCS 0 3MICTY

P Q@ AAbb O & aaBB
G Ab aB

F1 AaBb — 100%

YEPBOHI

P Q AaBb O & AaBb
2) @opma nnoois y 2apoysa:

G AB Ab AB Ab
A BB — chepuyna aaB  — aB ab aB ab
chepruHa aaBB — MOJIOBXKEHA E, 9 7 32 (hEHOTHIIOM 4epB.

A B_ - muckomomiona : Ol

3) 3abapenenns wmepcmi y

Muuteii: A BB — YOpHA P © AAbb O & aaBB

(p1BHOMIpHHH PO3MOALI G Ab aB
nirMenry) aaB_ — F1 AaBb — 100% auckononioHi

HEPIBHOMIPHUHN PO3MOALT = A 6 B T

dbenotunom, AuCK.; cdep.;
MOJIOBK.

HIrMEHTY aaBB — O1a

A B —aryri
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P Q AAbb O 4 aaBB
YOpHa oira G
Ab aB

P Q AAbb O J aaBB
F 1 AaBb — 100% aryri = 3 aa

G Ab aB
Fo, 9 : 3 : 4 3adeHorunom
aryTi; 4opHi; 0111
F1 AaBb — 100% ropixomnoaioHmii AB Ab aB ab
Fo 9 : 3 : 3 : 1 3adenorunom, ropix.; po3.; TOpOX.; MPOCT.

Enicraz (Big rpeu. £mictaoclg — 3YNHMHKA, MEPENIKOJA) — THUI B3aEMOJIl
HeaseJIbHUX T'€HIB, 3a SKOi OJMH I'€H MPUTHIYYE JI1I0 1HIIOr0 HEAJIEJIbHOT'O TeHa.

['enn, ski NPUTHIYYIOTH IO I1HIIMX TEHIB, HA3UBAIOTHCS CYHpPecopamu.
['enncynpecopy B OCHOBHOMY HE JIETEPMIHYIOTH PO3BUTOK ITEBHOT O3HAKHU.

I'en, eexT AKOro MPUTHITYETHCS, HA3UBAETHCS 2INOCHMAMUYHUM.

Po3pi3Hs10Th emicras:
@) peyecusHull — PEIICCUBHUMN aJiesib OJJHOTO TeHY MPUTHIYYE 110 IOMIHAHTHUX T€HIB
iHmoi. Hanmpukian: «6omOeicbkuii peHoMeH» y JTIOAUHU. Y TaKOMY BUMAIKY IyKE
pinKicHMIT peuecuBHui anens hh npurmiuye ngiro remis 1* i 1BV moguam 3
renotunom 1*1”hh — penorunoso 6yze 1 rpyna Kposi.
0) OominanmHull — TOMIHAHTHUHN alleJib OJTHOTO T'€HA MPUTHIYYE 10 TOMIHAHTHOTO

reHa 1HIIOrO aJIeIo.

Hampuknaz: ycrnankyBaHHs 3a0apBiIeHHS Y Kypeil.

A BB — KOJIbOPOBi KypH aaBB P Q AAbb O & 2aBB
— Ol G Ab aB
aaB_ — 6ini (ren B — cympecop) F1 AaBb — 100% 6iri
A B -6
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P © AaBb O & AaBb

G AB Ab AB Ab
aB ab aB ab

F, 13 : 3 3adenorurnom 61l
: KOJIBOP.

bysae po3mierienns: 12 : 3:1,12 : 4.

Ioaimepist — nexiIbKa HeaJeIbHUX JOMIHAHTHUX T'€HIB MPOSBIISIIOTH OJTHY O3HAKY.

[Tomimepis OyBae:
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1) Cymapna (Kymynamuena) — CTYIIHb NPOSBY O3HAKH 3aJICKHUTh BiJ KUIBKOCTI
JOMIHAHTHUX TeHiB. Tak yCHaaKOBYIOThCS KLIbKICHI 03HAKW Y JIOJAWHU: MITMEHTAIIS
IIKipH, 3pICT, Maca Tija, apTepiaIbHUN TUCK.
Hamnpukinaz: 3picT JroAuHH.
A1A1A2A2A3A3 — 180 cm
ataiarazasas— 150 cm
AraiAza2Aszaz — 165 cm
2) Oono3nauna — HASBHICTh X04Ya O OAHOTO JAOMIHAHTHOIO T'€HY BU3HAYa€ IMPOSIB
03HaKU. Tak yCIaJKOBYIOTbCS AKICHI O3HAKU.
Hanpuxknan: dopma mioiB y
TPULMKIB. A1 Ay — TPUKYTHI
IO/, 2141382 — IAIIENOA10H1
P Q@ A1A1A2A2 O & aiaiaza
G AlAg di1dp

F1 Aia;Aza; — 100% TpuKyTHI.

P 9 AlalAzaz O C?AlalAzaz
G A1A2 A1a2 A1A2 A1a2

alAg aiap alA; aidp

F, 15 :1 3a ¢peHOTUIIOM TPHK.:
SIMIICTION.

4.2. Matepianu niasi camokonTpoJiio (Ctrl + Bignosins):
1. 3picT y JI0OAMHU YCIAAKOBYEThCS 32 THIIOM:

A. IlneioTpomii

B. HenoBHOro fOMiHyBaHHS

C. Emicrazy

D. KomriemeHTapHOCTI
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E. [omimepii
2. Y noApy:K:Ks 3 APYror0 Ta TPEeThOI IPyNaMM KPOBi HAPOAWJIOCH YeTBEepo

AiTeH. Y KOKHOrO0 3 HUX 0yJia CBOSI FPyIia KPOBi 3 MepIIoi o YeTBepry. 3a

[ToBepHyTHCS /10 3MiCTY

SIKMM THIIOM BiJI0yBA€THCS YCNAAKYBAHHSA TPyl KPOBi?
A. Emicrazy

B. MHOXWHHOTO alleNi3My

C. KommmeMeHTapHOCTI

D. IToximepii

E. IToBHOTO TOMIHYBaHHS

3. o miieiioTpONMHUX 03HAK Y JIIOUHU HAJIEKATh:

A. XBopoba Mapdana

B. CnaakoBa riayxora

C. IlpaBopykicTh

D. INompgakTums

E. 'emodimis

4. AnebHI TeHH — 1Ie TeHH, AKi:

A. Po3ramoBaHi B pi3HUX XpPOMOCOMaxX

B. Po3ramonani B X Ta Y xpomocomax

C. Po3sramioBati B pi3HUX JIOKYyCaX TOMOJIOTIYHUX XPOMOCOM
D. Po3ramnioBaHi B 0IHAKOBUX JIOKyCaX TOMOJIOTIYHUX XPOMOCOM
E. Po3ramoBaHi B 0OJIHIi XpOMOCOMi

5. SIka 3 uMx B3a€Mo/Iiii Big0yBaeThCsl MK ajieJIbHUMM TeHamu ?
A. KoMmIieMeHTapHICTh

Emicras nominauTHHI

HemosHe nominyBaHHs

[Tomimepis

ML cORMC) S50

EmicTas periecuBHui
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6. SIkuMm Oyae po3iuenJieHHs IPU CXpellyBaAHHI IMTeTePO3UroT, AKII0 OANH
AOMIHAHTHUI HeaJleJIbHUI I'eH JTOMOBHIOE il APyroro?

A.9:6:1

B.13:3

€:12:3:1

D.15:1

Pl

7. IlpurnivenHst OTHOT'O JAOMIHAHTHOTO HeaJeJbLHOI 0 reHa
IHIIMM TOMIHAHTHUM F€HOM HA3MBA€THCA:

A.IlnefioTpormiero

B.Ilommioiniero

C.Enicrazom

D.KommiieMeHTapHICTIO

E. [Tonimepiero

8. Ilpu cxpenryBaHHi cipuX KpOJIMKiB y IOTOMCTBI Bii0y/10cs1 po31ienJieHHsl y

cniBBigHOMIEeHHi 9/16 cipux : 4/16 oinux : 3/16 yopuux. e mpukiaan:

A.Emnicrazy

B. KommiemenTapHOCTI

C.Ilneitorpomii

D.ITonimepii

E. KomominyBaHHs

9. SIky rpyny KpoBi 0yJae MaTH JUTHHA Y TOMO3UTOTHUX 0ATHKIB 3 IPYro10 Ta

TPETHhOI0 I'PYNOK KPOBi?

A. 178

B.ii

CaE1°

D. 15

BN
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10. ¥ 0arbkiB nepuia Ta yeTBepTa rpynu Kposi. SIki rpynu KpoBi MoXKyTh
OyTm y ix gireii? A.

[lepma ta gpyra

B.Ilepmia Ta yeTBepra

C.Hpyra ta Tpers

D.Tinbku yeTBepTa

E. Tinbku nepia

HpOTOKOJI INPAKTHYHOI'O 3AHATTH

Jlata

Po6oTa Nel. Po3e’azyeanna 3aoau.

1. CepnonoaiOHO-KIITUHHA aHEMIS — O3HAaKa 3 HAJJAOMIHYBAHHAM. [ OMO3UTOTHI
1HUBIIYYMH PaHO TIOMHPAIOTh, @ T€TEPO3UTOTHI KUTTE3TATHI 1 MAIOTh OCOOJIMBY
dbopmy remoriaobiHy. MansapiifHUN TIa3MOIM HE3JaTHU BUKOPHUCTOBYBATH IS
YKUBJICHHSI L€ reMorjo0iH, TOMY TeTepO3UIOTH HE XBOPIIOTh Ha Mayspiro. Ska
WMOBIPHICTh HAPOJKCHHS JITEH HECTIMKUX 10 Majsipii B ¢iM’i, e oOuaBa OaThbKu
CTIHKI1 10 1€l XBOpoOu?

Piwennsa:

2. AyYTOCOMHHMI T€H, SIKHH y TOMO3UIOTHOMY CTaHl 3YMOBIIOE PIi3Ky
nedopMailito KIHIIBOK, y TeTepO3UTOT MPHU3BOJUTH JO BKOPOUCHHS TaJbIlIB
(6bpaximakTwmis). JKiHka, 10 Ma€ HOpMaJIbHI MaJIbIll, BUMIIIA 3aMiK 3a YOJIOBiKa 3

OpaxiIaKTUIIIEIO.

SIxa IMOBIPHICTh HASBHOCTI OpaxiJaKkTuii y IXHIX A1Ten?
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Piwennsa:

3. Pesyc-HerartuBHa >KiHKa Ma€ 4ETBEPTY IpyIy KpoBi, a i pe3yc-NO3UTHUBHUMN
YOJIOBIK — Tepiry rpymy Kpoi 3a cuctemoro ABO. Yu moxe B il ciM’i
HapOJUTHUCS JUTUHA 3 TEHOTUIIOM OaTbhka? BiamoBiab 0OIpyHTYMTE.

Piwennsa:

4, HopMmanmpHuii COyX Yy JIOJWHH KOHTPOJIOETHCS JBOMA HE3YCIUICHUMU
JOMIHAHTHUMH TE€HAMH, OJWH 13 SKUX BIANOBIJA€ 3a HOPMAJbHUM PO3BUTOK
CIIyXOBOT'O HEPBY, a IHIIMK — 3a HOPMaJbHUM PO3BUTOK BYIITHOTO 3aBUTKA. J[BO€
TIYXOHIMHUX OJAPYKYIOThCS, Y HUX HAPOKYETHCA TPOE IITEH 3 HOPMAIbHUM

cimyxoM. Bu3HauTe reHoTumnu 0aThKiB 1 IiTei. Skuii 11e TUI B3a€MO/I1i TeHiB?

Piwennsa:
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5. 3picT JOAMHE KOHTPOJIIOETHCS NEKUTBKOMA MapaMH HE3YCIICHWX TeHIB, SIKi
B3a€EMOJIIIOTH 32 TUIIOM MoJIiMepii. SIKIO 3HEXTyBaTH YMHHUKAMHU CEpEAOBHINA i
YMOBHO OOMEKHUTHUCS JIUIIIE TPhOMA MapaMH T€HiB, TO MOKHA MPUITYCTUTH, 1110 B
SAKIACH MOMYJISIIIT HU3BKOPOCII JIIOJI MalOTh YC1 periecuBHI reHu 1 3pict 150 cMm, a
HaWBHII — BC1 JOMiHaHTHI TeHH 1 3picT 180 cM. Huszbpkopocia skiHKa 0pyKuiIach 3
YOJIOBIKOM CEpPEHBOr0 3pocTy. B HUX Oyi10 yeTBepo JiTeH, siki Maju 3picT 165 cm,

160 cm, 155 cm, 150 cm. Bu3naure reHoTHnM 0aTHKIB 1 HAIaIKIB.

Piwwenna:

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOAM4YHE 320€e31eYeHHS.
1. TecroB1 3aBHaHHS.

2. HaBuanpHO-METOAUYHUN ITOCIOHUK.

SAHATTA Nel2

I'eneTnka craTi. ycnagKkyBaHH4 34elJIeHe 3i CTaTTIO. PO3B'A3yBaHHA
3aja4
1. AkrtyaabHicTh TeMH. O3HaKH 3YCIICHI 31 CTATTIO YCIAAKOBYIOTHCS 32
0COOJIMBUMU 3aKOHAMH, TOMY 11€ BaXKJIMBO MPU BUBYEHHI CIIAJIKOBUX XBOPOO.

JIJ1st Kparoro 3aCBOEHHSI TEOPETHYHOTO MaTepiaidy CTyICHTH PO3B’ I3YIOTh

FeHETHYH1 3a/1a4l.
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2. Meta 3anaTTs. BMiTH IHTEpIIpeTYBaTH MEXaHI3M T€HETUYHOTO BU3HAUCHHS
CTaTi K MEHJIEIIOI0Y0i 03HAKU JIIOANHHA. 3HATH OCOOJIMBOCTI YCIIaAKyBaHHS
O3HaK, 3YEIJIEHUX 31 CTaTTIO.

3. 3aBaaHHs JJI CAMOCTIiHOT po00TH i Yac MiATOTOBKM TA NMPOBeAEeHHSI
3aHATTAI.

4. TeopeTHuyHi MUTAHHS 10 3aAHATTS:

1. MexaHi3MU r€eHETUYHOI'O BU3HAYCHHS CTATI.

2. YcnaakyBanHa crati. O3HakW, 34YEIUICHHI 31 CTAaTTIO, 3aKOHOMIPHOCTI iX

yCHaKyBaHHS.

3. YcmankyBaHHsS 34YCIUICHMX 31 CTaTTIO 3axBOPIOBaHb Yy JOAWHU. (O3HaKH

0OMeJK€eH1 CTATTIO Ta 3aJI€)KH1 B1JI CTATI.
XpoMOCOMH, OJIHAKOBI Yy >KIHOUMX Ta YOJIOBIYMX OPraHi3MiB HA3WBAaIOThCS

ayvmocomamnu.

XpoMocoMH, SIKI BIAPIZHAIOTHCS K 3a MOP(OJIOri€ro, Tak 1 3a TEHETUYHOIO
iH(DopMaIlliero, sika B HUX MICTUTBCS, y KIHOYMX Ta YOJIOBIYMX OpraHizMax

Ha3UBAIOThCS cmamegumu. Benvky, 3 mapu XpoMocoM, Ha3UBaOTh X-XpOMOCOMa,

a MeHIry — Y-xpomocoMma. [loeHaHHSI CTaTeBUX XPOMOCOM Y 3UTOTI BHU3HAYa€
CTaTh MallOyTHBOTO OpPraHi3My.

Tunu XxpoMoCOMHOT0 BUBHAYEHHSI CTATI:

O Axicue:

1.V ccaBiiB (J10auHN), MyXH Ap030QLTH.

QAA +XX; SAA + XV

2. Y nTaxiB, TUTa3yHIB, METEJIUKIB.

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

O Kinvkicue:

3. V nesxux KioIB, KOHUKIB.

QAA +XX; JAA + X0
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4. YV nepeTuH4YaCTOKPUITUX.

P2n; dn (aumioigHuii Habip XPOMOCOM BiZHOBIIIOETHCS EHIOMITO30M).

OxpiM XpOMOCOMHHUX, € I1I€ 1 1HII MEXaH13MH, 10 PEryJIIOI0Th CTaTh:

1) Bwu3HaueHHS CTaTi 3aJICKUTH BiJl PO3MIPY SHIEKIITHH: 13 BEIUKUAX SHICKIITHH
PO3BUBAIOTHCS CaMHUIIL, a 13 IPIOHUX caMili (esKi YepB'IKH);

2) BmumB  30BHIMIHBOTO  cepeoBUINa  (MOPCHKHMIA  YepB'sk  OOHEIs).
BUIbHOXUBYY1 JMYMHKU MPUKPITUIIOIOTHCS 1O JHA 1 PO3BUBAIOTHCS Yy CaMOK
(moBxxkuHa 10 1M), a TUYUHKH, SIK1 MOTPAIUISIOTH HA XO00TOK CaMKH — y caMiliB (1-

3 Mm).

Cratb YCIIAAKOBYETHCA 3a 3aKOHAMHA MGHIIGJ'ISI.

PQAA+XX O & AA+XY

G O;S?3 A+X YA+VF

L AA+XX: AA + XY
19 : 18

Cratb, sika MICTUTh JBI OJIHAKOBI CTaTEBI XPOMOCOMH, HA3UBAETHCS

COMO2AMEMHOIO.

Cratb, siKa MICTUTh pI3HI CTaTe€Bl XPOMOCOMH, HA3UBAETHCS

cemepozamemimnoio.

O3Haku, K1 yCHaJKOBYIOTHCS UY€pe3 CTaTeBl XPOMOCOMH, HA3MBAIOTHCS

3uennenumu 3i cmammio. lle sBuie Oyno Binkputo T. MopraHoM npu BUBUYEHHI

yCcHaJKyBaHHA 3a0apBIECHHS 04eil y MyXH Ip0o30(iiIHn.

Oco06uHu KIHOYOT CTaTi MOXKYTh OYyTH SIK 20M0- TaK 1 2emepo3uzomHuMu

3a TeHaMH JIOKali30BaHUMHU y X-Xpomocomax. PerecuBH1 ajeni TeHIB y HHUX
MPOSIBIISIIOTHCA TIIBKH Y TOMO3UTOTHOMY CTaHI.

Tak sk, y 0COOMH 4YOJIOBI4Oi CTaTli TUIBKM OAHA X-XpOMOCOMa, TO BCI

JIOKaT130BaH1 y Hiil TeHH (HABITh PEIIECHBHI) 0/Ipa3y MPOSIBISAIOTHCA Y (EHOTHIII.

Taxuit opranisM Ha3UBAETHCS 2eMIZUSOMHUM.
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['enu, siKi1 3HaAXOAATHCS Y X-XPOMOCOMI, MOXKYTh OyTH:
1) TominanTHUMHA. BoHU nepeaaroThCs BiJ 0aThbKa yCIM JOYKaM.
Hanpuxnan: TemHa eManb 3y0iB.
XA — reMHa eMaib 3y0iB
— 01712 emanb 3y0iB
P QX*X* 0O & XAV
G\ X° XA\ Y

Fi XAX3 X7y

50%-temnua (100% moukwn), 50%-0611a emans 3yOiB.

2) PennecuBHuMu. BoHu nepenaroThes Big MaTepi (HOCIH MeHy) 10 CHHA.
Hampukinaza: remodisnis, 1aibTOHI3M.

XP — nopmanbhnwmii 3ip

X9 nanpToHI3M

P ©XPX¢ O 4 XPY

A 1 XpXb; XpXd; XDY XY

25%- nocii ganbToH13MY (50%- 1oHBOK); 25%-nansToHIKHU (50% CHHIB)
O3Haku, SKI  YCHAJKOBYIOTBCS uepe3 Y-XpoMOCOMY, Ha3UBaIOTHCS

201andpuyHumu. Bouu nepenarotbes Bl 0aThka yciM cuHaM. Hanpukian:

TKaHWHA CiM’STHUKIB , 1XT103, TIIEPTPUXO3.

SIK110 03HaKa YacTille 3yCTPIYaeThesl y MPEICTaBHUKIB OJHIET CTaTi, TO HE
MOKHA CTBEPJIKYBATH, 1110 BOHA 3YETUICHA 31 CTATTIO. € 03HAKH, IO
Koumpoatwwmosca cmammio. | eHA IMX 03HAK 3HAXOAATHCS B ayTocomax. Tak,
CXWJIBHICTD JI0 PAaHHLOTO OOJIMCIHHS — JJOMIHAHTHA O3HAKa Y YOJIOBIKIB, a Y dKIHOK
BOHA peIECUBHA.

O3znHaku, AKi 3anexcams 6i0 cmami, 3yMOBJIEHI T€HAMU ayTOCOM, alie
MO>KJIMBICTh 1X MPOSBY 3aJI€KHUTh BiJ cTaTl opra”izmy. Hampukiam: TemOp rosiocy

(6ac TUIbKU y YOJIOBIKIB), IUPUHA Ta3y, BIAKIAAECHHS XUPY 1 T.J.
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4.2. Marepianu aas camokonTpoJo (Ctrl + BigmoBian):
1. SIk mepenaTHCA HAIAAKAM JOMIHAHTHI FT'€HH, SIKi 3HAXOAATHCS B
X-xpomocomi?
A. Bix 6aTbpka TUIBKH JOYKaM

B. Bix 6aTbka TUIBKH CUHAM

C. Big martepi TibKH T0YKaM

D. Big maTepi TiIbKM CUHAM

E. IlepenaroTbes yciM AiTsIM HE3aI€XKHO Bl CTaTi

2. SIK ycnaaKoBY€THCH JaJbTOHI3ZM?

A. 3ueruieHuit 3 X-XpoMOCOMOIO JOMIHAHTHUM I'eH

B. AyTrocomMHuli pelieCUBHUN I'eH

C. 3uemienuii 3 X-XpoMOCOMOIO PEIIECUBHUMN T'€H

D. AyrocoMHUl JOMIHAHTHUI I'€H

E. 3uennenuii 3 Y-xpoMocomoro reH

3. SIke XxpoMocoMHe BUSHAYEHHS CTATI y JIIOAUHH?

A. QAA + XX; JAA + XY

B. PAA + XV; JAA + X0

C. QAA +X0; JAA + XX

D. QAA +XV; JAA + XX

E. 92n; dn

4, $SIka 3 HUX 03HAK HAJEKHUTD 10 03HAK 00MEKeHHX CTATTIO?
A.T'emodinis

B. Ans0iHi3M

C.T'inmepTpuxo3

D.Husbkuit TemOp royocy

E. JlanpTOHI3M
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5. YosoBik XBOpMI HA JAJbTO3HI3M OJPYKYEThCS 3 KIHKOI0 3 HOPMAJIbHUM
KOJIbOPOBHUM 30pOM, 0aTbKO fIKOi OyB AajbTOHiKOM. SIkum Oyae 3ip y ixHix
airei?

A.Bci niByaTtka OyayTh 370pOBi

B.Bci1 xsonuuku 0yayTh 340pOBI

C.IlonoBrHA XJIOMYHUKIB 1 IiBYAT OYIyTh XBOPI

D.25% niteit 6yayTh XBOPUMHU

E.25% niteit 6y1yTh 310pOBUMH

6. SfIke XxpoMoCcOMHe BU3HAYEHHS CTaTi y nTaxiB?

A. PAA +XX; JAA + XY

B. QAA +XV; JAA + X0

C. QAA +X0; SAA + XX

D. QAA +XV; JAA + XX

E. ?2n;dn

7. Y fIKHX OpPraHi3MiB yMOBM CepeJOBMIIA CIPUAKTH NEPEeTBOPEHHI0 CAMOK
Ha camuiB? A. [KcomoBuMil KITIIL

B. 'opoGerpb

C. Magna

D. [leuiHkoBU CUCYH

E. bonemnis

8. fIka iiMOBIpHICTH HAPOJKEHHS XBOPOI JUTHHHU BiJl XBOPOro Ha reModuiiro
0aTbka Ta MaTepi-HoCis reHa remodirii?

A. 0%

B. 10%
C. 25%
D. 50%
E. 100%

9. ¥ 310poBux 6aThKiB HAPOAMBCHA CMH XBOPHii HAa JaIbTOHI3M. SIKka
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BiporiaHicTh Hapo/sKeHHsI JiBUMHKH AaJIbTOHIKA? A.
0%

B.10%

C.25%

D.50%

E. 100%

10. Sk Ha3uBaOTHCS 03HAKM, AIKi po3TalIoBaHi B Y-XpoMocoMmi?
A. KozominaaTHI

B. IlnetioTpomHi

C. T'onanapuusi

D. Yonogiui

E. Heszanexni

IIpoTOKO0J MPAKTHYHOIO 3AHATTH

Jarta

Pobora Nel. Po3eé’a3zyeanns 3aoau.

1. YV moguam remodunis yCHaJKOBYETbCS SIK X-peliecMBHa o3Haka. Jlouka
remModiigika 30Mpa€eThCs BHMTH 3aMIXK 3a CHHA IHIIOTO TeMO(uIiKa, TPUUYOMY
HapeyeHi He XBOPIIOTh Ha reModuiro. BuzHauTe MMOBIPHICTh HAPOIKEHHS Y HUX
JUTUHHA XBOPO1 HA reMod1Iit0, sIKOi cTati Oyze 1151 JuTHHA?

Piwenna:

2. YonoBiK-NambTOHIK OJPYKYETHCS 3 JKIHKOIO 3 HOPMAJIBHUM KOJHOPOBUM
30poM, 0aThKO SIKO1 OyB HalbTOHIKOM. SIKUM OyJie 3ip y TXHIX JITEi?

Piwennsa:
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3. [TloremuinHs 3y0iB MOXKE€ BH3HAYATHCS JBOMA JOMIHAHTHUMH T€HAMM, OJUH 3
SKUX pO3TalIOBaHUN B X-XpoMocoMi. ¥ OaTbKiB 3 TEMHUMHU 3yO0aMH HapOIuIacs
JI0YKa 1 CHH 3 HOPMaJIbHUM KOJIbOpOM 3y0iB. Bu3HauTe BipOTigHICTh HAPOIKECHHS
B Il POJMHI HACTYIHOI JUTHHHU TEX 0€3 aHOMallli, SKIIO TeMHI 3yOW Martepi
00YMOBJICH1 JIMIIIE TEHOM, 3UYeIJIECHUM 3 X-XPOMOCOMOIO, a TEMHI 3yOu OaThka —

aAYTOCOMHHM I'CHOM, 3a IKUM BIH FGTCpOSHFOTHHﬁ.

Piwenna:

4. T'inmepTpuxo3 MEpelaeTbCsi uepe3 Y-XpoOMOCOMY, a MOJIJAKTWIIA — SK
JIOMIHAHTHA ayTOCOMHA O3HaKa. Y pOJAMHI, ¢ 0aThbKO MaB TiNEepTPUX03, & MAaTU —
MOJITAKTUIII0, HApoJWJIaCh HOpMallbHa CTOCOBHO 000X O3HaK Jo4ka. SAka
BIPOTIHICTH TOTO, III0 HACTYITHA JUTHHA TaKoX Oyje 6e3 000X aHoOMaiii?

Piwennsa:

[ToBepHYTHCS 10 3MiCTY 116



5. YV moauHM JadbTOHI3M OOYMOBJIEHHH 34eIJIeHUM 3 X-XpOMOCOMOIO
perecuBHIUM TeHOM. Tajacemiss CaJKyeThCs SIK ayTOCOMHA JIOMiHAHTHA O3HaKa i
CTIOCTEpiraeThCsi B JABOX (opMax: y TOMO3HIOT BakKKa, 4acCTO CMeEpTelbHA, Y
reTepo3uroT — jerka ¢gopma. JKiHKa 3 HOpMATBHUM 30pOM, ajie JETKOI (OopMOI0
Tajacemii B TUIFOO1 31 3J0POBUM  YOJOBIKOM, aje JaJdbTOHIKOM, Mae€
CUHAJAIbTOHIKA 3 JIETKOIO (opMor0 Tanacemii. flka BIPOTIIHICTH HAPOKECHHS

HACTYMHOr'0 CUHA 0€3 aHOMaJIiii?

Piwenna:

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOANYHE 3a0€e3MeYeHHS.
1. TecToBi 3aBmaHHs.

2. HaBuajipHO-METOMUYHUNA TOCIOHUK.

SAHATTSA Nel3 XpomocomHa Teopist CliaKOBOCTi

1. AkTyaabHicTh TeMH. BiZKpuTTS Ta BUBYEHHS SBUINA 3UETIIIEHOTO

YCIIaJIKyBaHHSA IeHIB Mae (bYHI[aMeHTaHBHe SHAYCHHS JId PO3BUTKY I'CHCTUKU
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K Hayku. Moro aHaI3 Mae NpaKTHYHE 3HAYEHHS y PEry/IIoBaHHi CTaTi,
010TEXHOJIOT11, TCHHIN 1HXKEHepIii.

2. Meta 3anaTTs. HapunTucs BU3Ha4YaT KIMOBIPHICTH MPOSBY O3HAK Y HAIIAIKIB
IIPU TTIOBHOMY 1 HETIOBHOMY 3UCTLICHHI TCHIB.

3. 3aBaaHHM AJIsl CAMOCTIiHHOI po0OTH Ml Yac MiATOTOBKH Ta NMPOBeIeHHA
3aHATT.
TeoperuyHi NUTAHHSA 10 3aAHATTH:

. 3ueriene ycnajakyBaHHs. OCOOMMBOCTI YCIaIKyBaHHSI TPYH 3YEIJICHHS.

4
1
2. MexaHi3M KpOCHHTOBEpY, LIUTOJIOTIYHI JOKa3u, 010JI0T1YHE 3HAYCHHS.
3. XpoMOCOMHa TeOopis CIaTKOBOCTI.

4

5 HGXPOMOCOMHa CHaI[KOBiCTL.

I'eniB 3HayHO Oinbiie HiIXK XpomocoMm. Y 1910 pomi amMepukaHChKUM
reHeTuk Tomac Mopras 31 CBOiMHU CIIBPOOITHUKaMH €KCIIEPUMEHTAJIBHO J0BIB, 1110
y KOXHIN XpOMOCOMI JIOKaTi30BaHa BEJIMKA KIJIbKICTh I'€HIB, K1 YCMaJIKOBYIOTHCS
pazoMm. ['eHu, sKi JOKami3ylOThCS Yy OJIHIM XpPOMOCOMI, CKIJIAQJalOTh 2pyny
3uenaennsa. KuUlbKiCTh TPy 34eryIeHHsS AOPIBHIOE TaljioiHOMY YHUCIY XPOMOCOM
Buny. Tak, y moaunu 24 rpymnu 3uerieHHs: 22 ayTOCOMHI 1 2 34erlieH1 31 CTaTTio y
X- Ta Y-XpoMocoMax.

Ane BoHU 3uerieH1 He aOcomoTHo. [l yac Meio3y BUHUKAE KpocuHroBep. Uum
Jajal OAHUH BiJI OJHOTO PO3TAIIOBAaHI T€HH, TUM 4YacTillle MK HUMH BUHHUKAE
KPOCHHIOBEp, 1110 MOPYIIY€ 3YETICHHS.

Jlnst ekciepuMenTy Mopras Bajio BUOpaB Myxy-apo30¢iiy: ii JerKo yTpuMyBaTu
y nmabopaTtopisix, BOHa TyK€ IJIOJI0OBUTA, MMBHUIKO PO3MHOXKYETHCS, MAE TUTBKH 8§
XPOMOCOM.

BiH BuBYaB, fK YCHNaAKOBYEThCA 3a0apBJEHHA TUIa 1 JOBXKHHA KPWI Y

Myxuipo30¢iau. CrovaTKy BiH CXpeIlyBaB TOMO3UTOTHUX CaMOK 1 camiliB. [lepie
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NOKOJIiHHA OyJI0 OJlHOMaHiTHE: B — cipe 3abapBieHHs Tina b — yopHe 3a0apBieHHS
Tija

V — HOpManbHI Kpuiia

V — KOpOoTKi (HeIOPO3BUHEH1) KpHrJja

P 2 BBVV O J bbwv

G _(BV) (ov)

F1 BbVv — 100% cipi 3 HopmanbEuMu Kpuiaamu i @ i &

3rofioM BiH MPOBIB aHaNI3ylO4Ye CXpEIlyBaHHS (OKPEeMO [JIsi CaMOK Ta
caMIliB) JUIsl BA3HAYEHHS T€HOTUITY T10pHU/IiB, siKi Oyiu oTpumani y Fi.
[Tpu anainizl riOpUAHOrO caMilsi BUMIUIA TUIBKA OCOOMHHU CXOX1 Ha OaThbKiB (IO

50%). Y camiiiB MyXu-apo30(hiii KPOCUHTOBEP HE BIIOYBAETHCS 1 TEHU 3UCILICHI

HOGHICMIO.
P? bbvw O & BbVv BbE
G m @ @2 BbVv; bbvv
S, N
50% 50% VAY;

Co HiL N e Q I_V b\_ Q

[Ipu aHami3i riOpuUAHOI CaMKU MYXHU-APO30(UTM BHUSIBUIOCH, 110 OCOOMH,
K1 CXOX1 Ha OaThKiB, y HamaakiB Buinuio Ouibine (o 41,5%), a ocobuH, sKi
KOMOIHYIOTh O3HaKu OaTbkiB — meHIe (mo 8,5%). T. Mopran poOuUTh BUCHOBOK,
0 y CAMOK MYXHU-APOo30(iid MPOXOAUTh KPOCHHTOBEpP, TOOTO, T€HU 3UCIICHI

HEnoEHICMIO.

P Q Bbvv O & bbwv

GEVIbv By (oY) (by) \J-

3 b Bb

F, BbVv bbvv Bbvv bbVv
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MOPpraHija

Vv vV

41,5%; 41,5%; 8,5%; 8,5%

C.H. 9.K. C.K. 49 H

Ha ocHOBi oTpuManmux pe3ynbTaTiB, Mopran poOWTh BUCHOBOK, IO TCHH
3a0apBJICHHS TiIa Ta JOBXXKWHHU KPHWJI 3HAXOIATHCS B OJHIM XpOMOCOMI 1 TOMY IIi
TE€HU YCMAIKOBYIOTBCS 34YCIUICHO. AJie 34YCIUICHHS MOXKE MOPYIIyBaTUCh
KpocuUHTOBEepOoM. % KpocuHroBepy MiK reHamu (1% kpocuHroepy=1 mopranimii)
OyJ0 YMOBHO MNpUUHATO 3a BiAcTaHb MK HuMU. lle nmamo 3Mory OyamyBatu
TeHeTHYHI KapTh XpomocoM. BincoTok kpocunroBepy T. Mopran 3ampornoHyBaB

BHU3Ha4yaTu 3a (HOpMYJIOL0:

Ny
: 100 = % kpoccuHroBepy, ae
n2

N1 — 3arajibHe YUCJIO KPOCOBEPHUX OCOOMH; No-
3arajbHe YMCJI0 HaIlaIK1B

KpocunroBep 3MmiHIOE 4acCTOTy T€HIB y Tpymax 34YEIUICHHS, 10 3MIHIOE
denotun. lle omuu 13 QakTopiB KOMOIHATHMBHOI MIHJIMBOCTI Yy OpraHI3MiB.
[{uTonoriuHy KapTUHY KPOCHHTOBEPY BIIEpIIE ONMKcaB AaTchkuii BueHut ®. SAHcen
y 1909 poui. Ili3Hile reHeTMYHUN AOKa3 KPOCUHIOBEpPY OyJO BCTAHOBJIEHO Y
npo3odinmu T. Mopranom Ta MOro mIKOJOIO, ajie¢ MpsiMi, IIUTOTCHETUYHI JT0Ka3u
OOMIHY JIJISTHOK TOMOJIOTITYHUX XPOMOCOM OTpUMAaJIX JiulIe Ha modatky 30-X pokiB
K. Mrepn (y apozodimm), b. Mak-Knintok ta I'. Kpeiiton (y kykypymns3u). Cruifg
3a3HAYUTH, 1110 KPOCUHIOBEp 0a3ye€ThCsl HA 3aKOHOMIPHOCTSIX MEWO03Y, BUSBIIAETHCS
TIIBKH Y TETepO3UroT, BiAOyBaeTbcs B mpodaszi-1 meilozy MiK XpoMaTuaamu
TOMOJIOTTYHUX XPOMOCOM.

XpomocoMHa Teopisi cmaakoBocTi Oyina chopmysboBana T. Mopranom.

OcHo6HI NONI0OMCEeHHA:
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1. I'enun 3HaXOATHCS Y XpOMOCOMax, KO>KHUAN TeH 3aiiMae TIEBHE MiCIle — JIOKYC. 2.
['eHu po3TanioBaHi JiHIMHO Ta YCIAIKOBYIOThCS 34erieHo. KiTbKICTh rpym
3YEIUICHHS JOPIBHIOE TaIlIoifHOMY HAa0OPYy XpOMOCOM.

3. Mix aneTbHIMH T€HaMH BUHUKA€E KPOCHHTOBEP.

4. BiporiiHICT KPOCHHTOBEPY 3BOPOTHO MPOTMOPIIiitHA BiICTaH1 MK T€HaAMH.
BiacTanp Mi>k reHaMu BUMIPSIFOTh Y CAaHTUMOpPTaHijax.

1 cantumoprasnizia =1% kpocuHrosepy.

Humonaazmamuuna cnadkosicme y €yKapioT IOB’s3aHa 3 OpraHoilaMu
KJIITAHU, 3JaTHUMHU JI0 CaMOPENpOIyKiii (MITOXOHIpii, MIACTUAM, LEHTPIo1).
[To3asgnepHi reHW Ha3WBaIOTh IJIa3MareHaMu. BOHM 37aTHI 10 PO3MHOMKEHHS 1
BUMAJKOBO PO3MOAUISIOTECS MO JOYIPHIX KIITHUHaX. BoHM mepenaroThes
HACTYyITHOMY MOKOJIIHHIO y CKJIaJ{i HIATOIUIa3MU AULEKIITHHU. ToMy HallroJloBHIIIA
poJib y TepelaBaHHl MO3asiJePHUX T'EHIB HAJEXKUTh IUTOIUIa3MiI MaTEPUHCHKOIO
OpraHiamy, 1 MpOsiB O3HaKH, W0 BHU3HAYAETHCA I[03aAJI€PHUM TE€HOM, Oyje
HeonHakoBUM. [lo3zasiiepHi reHu B3a€EMOAIIOTH 3 SAECPHUMH 1 MepeOyBarOTh Mif

KoHTpoJiem sinepHoi JTHK.
Hanpuknan:

1. Iluromna3sMaTWdHa CHAJKOBICTh, ITOB’S3aHA 3 TeHAMHM IIACTHI, BigoMa
s pi3HUX BUIIB pociuH. Cepen HUX € (popMu 3 MO3aiyHUMH (CTPOKATHUMU)
muctkamu. Lls o3Haka mepenaeTscs Mo MAaTePUHCHKIN JIiHIT 1 3yMOBJIGHA THM, 1110
YacTHHA TUTACTH]T HE 3J]JaTHA YTBOPIOBATH MirMeHT xsiopodur. [licias momainy KiaiTHH
3 0e30apBHUMH IJIACTHIAMHU B JIMCTKAX YTBOPIOIOTHCS Ol IJISIMU, SIKI YEPTYIOThCS
13 3eleHMMH JAUIIHKaMu. [lnactuam po3MHOXKYIOTBCA MOAUIOM, TOMY iM
npuTaMaHHa TEHETHYHA HEMEPEepPBHICTh: 3€NeHI TUIACTUAM JAlOTh IO0YATOK

3eNieHnM, a 6e30apBHI — 0€30apBHUM.

2. SBume UMTOILUIA3MAaTUYHOI CHAAKOBOCTI, MOB’sI3aHE 3 TI'€HaMH
MITOXOHJAPIM, BUBYAJIM Ha MNOPUKIAAl JAPDKIKIB. Y  MITOXOHAPISX  [HX
MIKpOOpPTaHi3MiB BUSIBJICHO T'€HH, SIKI 3YMOBJIOIOTH BIJCYTHICTH a00 HAasiBHICTh

IUXaabHUX (DEPMEHTIB, @ TAKOXK CTIMKICTH JI0 Jii MEeBHUX aHTUOIOTHKIB.
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3. BnnmuB saepHUX reHiB MaTEpPUHCHKOTO OpraHi3My 4Yepe3 LUTOILUIa3My
SULIEKITIITUHN Ha (POPMYBaHHS JIESIKHX CTAHIB O3HAK HAIAJKiB MOXKHA MPOCTEKUTU
Ha MPUKJIA]l MPICHOBOJHOTO MOJIOCKA — CTABKOBHKA. Y HBOTO € (POPMHU 13 PI3HUMHU
CTaHaMHU CHAJKOBOi O3HaKM — JIBOIO YU MPaBOrO HANPSMKY 3aKpy4eHOCTI
Yyepemnamnky. Ajenb, 0 BU3HAYAE MPABO3aKPYUCHICTh YEpEHalllK, JOMIHYE HaJ
JTIBO3aKpYyUYEHICTIO, OJTHAK HampsIMOK ~ 3aKpy4€HOCTI BU3HAYAIOTh

IeHH MAaTEePUHCHKOrO opraHizMy. Hampukian, ocoOMHH, TOMO3HWIOTHI 3a
PEIIECHUBHOIO  AJEJUTI0  JIIBO3aKPYYEHOCTI, MOXYTh MaTH MpPaBO3aKpyUYCHY
Yyepenamiky, K10 MOXOASATh Bl MAaTEPUHCHKOTO OpraHi3My, SKUI MaB IOMIHAHTHY
ajenb MpaBo3akpydyeHocTi. TakuM 4YMHOM, PO3ILIEIUIEHHS 3a O3HAKOIO HANpsSMKY
3aKpPYYEHOCTI  4Yepenamiky MpU CXPEellyBaHHI CTaBKOBHKIB

(E€HOTHUIIOBO MPOSIBISAETHCS 13 3aIMI3HEHHSIM Ha OJIHE MOKOJIIHHSI.

4. VY NMoauHU y KOXKHIM coMaTW4HIN KiTuHI 03bko 1000 MiTOXOHAPIH.
['enoM MiTOXOHAPIA MICTUTH 16 569 map HyKJIEOTHUIIB 1 KOJAye ABI pUOOCOMHI
PHK, 22 tpancnoptai PHK 1 13 nmominenTtuaiB auxanbpHOro jaHipora. [Hmm 66
CyOOIMHUIIL ILOTO JaHIora koayrwThes B sapi. JIHK wmitoxonmpiih mronuHu
YCHAJKOBYEThCSI 32 MAaTEPUHCHKMM THIIOM, BOHA HE Ma€ IHTPOHIB, 3aXHUCHUX
OUIKIB-TICTOHIB 1 penapaTtuBHoOi cuctemH. [latonoriuni myranii JIHK BuknnkarooTh
O0arato MITOXOHJApIATBEHUX XBOpoO: Aumnblreiimepa/llapkincoHa, eHIedasnonario,

MOJIOYHOKHCIIMH alyua03 1 CyJOMH, HEHpomaTito, MIrMEHTHUN PETUHIT Ta 1HIIII.

4.2. Matepianu s camokonTpoJsiio (Ctrl + Bignosiab):
1. o Take rpyna 3yenJjeHHs?

A.JlomiHaHTHI 1 peIIECUBHI aJIeii

B. Tinbku fOMiIHAHTHI ajieni

C. Tinpku peuecuBHi aeni

D.Bci reau o/iHi€l XpoMOCOMU

E.'enu, 1o koayroTh albTEPHATUBHI O3HAKH
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2. SIke cxpelyBaHHsI 1a€ 3MOT'Y BUBHAYUTH BiICTAHb Misk reHAMH Y

rpyni 3uenjieHHs?

A.MomnoriOpuaHe

B. Ananizyroue

C. duriopuane

D.IToniridpuane

E. Tpuriopunne

3. Bincranb mixk reramu B i K ckiragae 10 % kpocunrosepy. SIka Biporignicts
yrBopenHsi rametr BK y ocoounu 3 renorunom BbKKk?

A.0%
B.10%
C.5%
D.45%
E.50%

4. SIxe cniBBiAHOLIEHHSI MYX AP030¢iJ1 0yJ10 Yy KJIaCHUHOMY AOCJTidi
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. CKUIbKH i SIKi THIIM TaMeT YTBOPIIOTHCHA Y 0cOOMHU AaBB sIKIIO BigcTaHb
Mik renamu A i B 20 mopranin?

A.50% AB; 50% aB

B.25% AB; 25% AB; 25% aB; 25% aB

C.50% As; 50% aB

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

E.40% AB; 40%AB; 10% aB; 10% aB
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6. ll{o BinOyBa€eThcs NPpH YTBOPEHHI raMeT y pe3yJibTaTi HEMOBHOI'O
34eruieHHs reHiB? A.

KoH'roramis

B. Tpancnokaris

C. Myramis

D. IIpouecunr

E. Kpocunrosep

7. Ckisibku THIIB rameT yTBOpIo€ opranizm CcDd npu noBHOMY 34enieHHi

reiB?

Al

B.2

C.4

D.6

E.8

8. Y nurerepo3uroTHoi ocoonnu renu B u d 3uenJieni. SIki HekpocoBepHi
raMeTH MO:Ke YTBOPIOBATH i€l Opra”izm?

A.Bd, BD

B.Bd, BD

C.BD, B8d

D.BD, 8D

E.Bd, Bd

9.V npo3odinm Bincranp Mizk resamu B u C — 12 moprania. SIxa Biporianicts
nosiBu moromcrna ¢ reaorunom BeCc npu cxpemysBanHi BBCc O BBcc?
A.12%

B.0%

C.6%

D.50%

E.44%
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10. B mumi Biacranb Misk renamu A u C — 20 % kpocunrosepa. flka

BiporigHicTh mosiBu noroMcTBa ¢ reHoTunoM AACce npu cxpemyBanni AaCe [
aacc? A. 20%

B.0%

C.10%

D.50%

E.40%

IIpoTOKO0J NPAKTHYHOIO 3AHATTH

Jlata

Po6oTa Nel. Po3e’azyeanna 3aoau.

1. CkIbKM 1 SIKI THIIM KPOCOBEPHUX 1 HEKPOCOBEPHUX TaMET YTBOPIOIOTHCS B
OCOOMH 13 TAKUMH F€HOTUIIAMHU:
a C B b)

O
o

o
w

c b
SKIIO BijcTaHb Mk reHamu B 1 C 8 mopranin?

Piwennsa:

2. Y JIOAMHU PELECHBHI TeHH a 1 D 3yMOBIIOIOTH CXWIIBHICTH 10 AiabeTy W 10
rineptonii. L{i reHu okani3oBaHi B OJHINA ayTocoMi 1 BiACTaHb M HUMU — 10
MopraHiZi. Busnaute iMoBipHICTH (y %) HapOKEHHS CHHA, CXHWJIBHOTO A0
3rajlaHuX XBOPOO, SIKIO MaTH IeTepo3uroTHa 3a oOoMa oO3HaKaMu, a 0aTbKO

XBOpHUIA Ha J1a0eT Ta TiMepPTOHIO.

Piwennsa:
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3. Y moaunm penecuBHui reH remodurii (h) 1 perecuBHuil reH AanbToHI3MY (d)
JIOKaJli30BaHl B X-XpoOMOCOMI Ha BijcTaHi 9,8 mopraniau. Bimomo, mo XiHka
reTepO3UroTHa Ha JalbTOHI3M 1 remoduiio. Ilpuduomy aHOMallbHI Te€HH
JIOKaJT130BaHl B pI3HUX X- XpoMocomax. BusHaure, siki JITH MOXYTh OyTH B HEl
BiJI IUTIOO0Y 31 3JI0POBUM YOJIOBIKOM.

Piwennsa:

4. KatapakTa 1 MOMAAKTHIIIS Y JIFOAUHA 3yMOBJICHI JOMIHAHTHUMH ayTOCOMHUMU
TICHO 34eruieHMMu reHamu. JKiHKa, MaTH $IKOI CTpak[Jajla Ha KaTapakry, a
0aTbKO Ha MOJIAAKTWIIIIO, B3sja HUIO0 31 370pOBUM 4Yo0JIOBIKOM. Hamumiite
MOXJIMBl TEHOTHNHM 1 (EHOTHNM MJITed BiA LBOT0 MHUIIOOY, SKIIO KIHKA

yCHaJKyBaJia KaTapakTy 1 MOJIiJaKTHIIIIO Bl OaThKIB.

Pimenus:
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JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHs].
1. TecrtoBI1 3aBIaHHs.

2. HaBuanpbHO-METOIUYHUN TOCIOHUK.

SAHATTSA Ne 14 MinausicTsb y JIIOAHHH SIK BJIACTHBICTD JKUTTS
i reHeTHYHE ABHUIIE

1. AKTyajJbHICTh TeMHU. 3aKOHOMIPHOCTI MIHJIMBOCTI BUKOPUCTOBYIOTHCS Y
rOCTHOIAPChKIN AISUIBHOCTI JIOAUHU, @ TAKOXK B MEAUIMHI. 3HAHHS
MOIU(IKAIIINHOT MIHIIMBOCTI BUKOPUCTOBYIOTHCS VISl TIPOTMAryBaHHs 3J0POBOTO
Croco0y JKUTTS, 3arapTyBaHHs OpraHi3My JIIOAUHU. MyTalliiiHa MiHJIUBICTh TE€X
IIMPOKO PO3MOBCIOKEHA. Y PE3yNbTaTl MyTallii 3’ IBIASIOTHCS 1
YCHaJKOBYIOThCS aHOMAaJii y Oy/I0BI1 TiJIa, CIAAKOBI XBOPOOH JIFOIMHH.

2. Meta 3aHATTS. BMITH pO3pi3HATH Ta XapaKTepu3yBaTH pi3Hi GopMH
MIHJIMBOCTI, OLIHIOBATH iX pOJib B €BOJIIOLIT Ta IPH MOSAB1 TUX YH 1HIIHUX O3HAK

JIFOIUHU.

3. 3aBaaHHd JJIA CAMOCTIHHOT po00TH MiJ Yac MiATOTOBKH Ta MPOBeIeHHS
3aHATTII.

4. TeopeTn4Hi NMTAHHSA 10 3aHATTH:

1. MiHnuBICTh, POPMH MIHJIUBOCTI.
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Mopaudikaiiii Ta HopMma peakiiii. BnactuBocti Mmogudikariii.
KomMOinaTuBHA MIHIHBICTS, 11 JKEpena.

MyrartiitHa MiHauBicTh. Knacudikarii myrariii. MytareHHi ¢akTopu.

AL

3aKOH rOMOJIOTTYHHUX PSAJIIB CIIAKOBOI MIHIMBOCTI, HOTO MPaKTUYHE 3HAUYCHHS.

Minnugicmpy — 1l BIACTUBICTH OpraHi3MiB HaOyBaTH HOBHMX O3HaK B

Ipoliect 1HAUBITYAIIbHOTO PO3BUTKY. 3aBISKH MIHJIMBOCTI KOKEH OpraHi3M Mae
CBOI OCOOJHMBOCTI, MPUYOMY IHAMBIAYadbHICTh BJIACTMBA HABITh TEHETUYHO
OJJHAaKOBUM OCOOMHaM (OJHOSIMIIEBUM OJM3HIOKAM, NPEICTaBHUKAM OJIHOTO
KJIOHY), Kl 3aBXIU MAalOTh JIEIBE BJIOBMMI BIIMIHHOCTI B pO3MIpax, MPOHOPLIAX
Tia, TOPOsABlI TUX YW IHIOUX O3HAaK. T.4., MIATPUMYETHCS PI3HOMAHITHICTh
OpraHi3MiB OJTHOTO BULY.

Dopmu minaugocmi:

1) Moaundukaitiiina (HecmaakoBa); 2)

['enorumnosa (cnaakoBa).

Mooudghukauiiina minaugicms — e QyHKII0HATBLHA MIHJIUBICTD, SIKa
3MIHIOE peati3alliio crajakoBoi iHdopmarllii. BoHa 3aeXuTh BiJi yMOB 30BHIIITHBOTO
Cepe0BHILA Ta TEHOTHUITY.
3MiHM OpraHi3aMy, HaOyTi TiJ BIUIMBOM 30BHINIHBOTO CEPEIOBUINA, IO HE

TOPKAIOThCSA T€HOTUITY, HA3UBAIOTHCSA MOOUPIKAUIAMU.

Mexi mposBy (QeHOTUIy OpraHi3my, $KI BH3HAY€HI JaHUM TE€HOTHUIIOM,

Ha3UBAIOTHCS HOPMOI peakuyii. Hanpukiaa: niana3oH MiHJIMBOCTI POCTY JIFOJUHU

craHoBUThH Big 155 mo 220 cm. Bcee, mo BUXOIHUTh 3a MEXI IIMX NMOKA3HHUKIB —
BIIXUJICHHSI BIJl HOPMH: y TMIEPIIOMY BUMAAKY — KAPJIUKH, Y APYTOMY — TITaHTH.
Hopwma peaxiiii OyBae:

IHlupoka. 1llupoxy HOpMy peakuii MalwTh KUIbKICHI O3HaKu (3picT, Bara,

PO3Mip CTOIH, KUCTI1, KIJTbKICTh €pUTPOLIMTIB 1 T.I1.)
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*  Bysska. By3bky HOpMY peakilii MarOTh SIKICHI O3HAaKW (KOJIp O4YeH, rpymnu

KPOBI, pO3MipH cepIisl, TOJOBHOTO MO3KY 1 T.I1.)

Monundikariiina MiHIUBICT M€ TaKl 61ACMUBOCHI:

1) Hecnaokogicmb — He TOPKAETHCS TCHOTHITY.

2) Adanmuenicms — 3aBXIH TPUCTOCYBAILHA IO YMOB CEPEIOBHIIIA.

3) Adekeamuicmp — CTYIiHb 3MiHA O3HAKW BU3HAYAETHCS CWIOK 1 TPHBAIICTIO
BILTMBY (haKkTOpa.

4) 3¢opomuicms — TIpU TIPUNUHCHHI BIUIMBY (aKTOpa O3HAKA MOBEPTAETHCS JI0
MIOYaTKOBOTO MPOSIBY.

5) Macogicmbs — omHi 1 Ti cami (aKTOPH BUKIMKAIOTh OJHAKOBI 3MIiHHM Y BCIX
OCOOHWH JIAaHOTO BHUY.

6) Buznauenicmp — peakiiis Ha (paKTOpH CEpEOBHUIIA MTEPeI0aYyBaHa.

MoaudikamiitHol0 ~ MIHJIMBICTIO TOSICHIOETHCS nosiBa
¢henokoniii - KOMIOBaHHS MPOSABIB MyTaHTHOIrO reHy. Hanpukiman:

HE3POIIEHHS BEPXHBOI IryOr Moke OyTH BUKIIMKaHE PELIECHBHOIO MYTaIli€l0 TeHA
abo Hecrauero Oy B mepiof 1i opMyBaHHS y TIOLY (KYPIHHS, aJIKOTOJb).

MoaudikaiiitHa MIHJIUBICTh 3a0e3Ieuye 1HIUBIITyaIbHE MPUCTOCYBAHHS
OpraHi3My J0 3MIH yMOB HaBKOJMIIHBOTO cepeloBuIlla. BoHa kopucHa 1is
OpraHi3my, ajie¢ He IPU3BOJUTH J0 €BOJTIOMIMHUX 3MIH Yy MTOMYJISIII].

VY pO3BHUTKY OJIHMX O3HAK BUPIMIAIBLHY POJIb BIITPAE TEHOTHUII, Y PO3BUTKY
IHITUX - 30BHINIHE CEPEJIOBHINE. 3aJCKHO BiJl YMOB 30BHINIHBOTO CEPEIOBHUIIA
CTYIiHb ()EHOTHUIIOBOTO MPOSIBY FeHY MOke OyTu pi3Ha. Lle sBuille oTpuMano Ha3By
excnpecugnicms. Hanpukiaz: mosijakTiIis.

He y Bcix HOCIiB MaToJjOriyHOrO T'eHY BiH OOOB'SI3KOBO MPOSBIISIETHCS.
Omun ren moxe nposBisaTuca B 100% BumaakiB (ycmaakyBaHHS TPYIl KpPOBI 3a
cucremoro AB(), a 1HmMIA B 3HAYHO MEHIIOMY BIJCOTKY BHIAIKIB, a0o0

IPOABUTHECA JIMIIC B IICBHUX YMOBAxX CCPCAOBHIIA (HOI[ana, BpOI[}KGHI/II‘/’I BHUBHX
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crerHa). KinpkicHUM TOKa3HUK (DEHOTUIIOBOTO TIPOSIBY TEHY Ha3UMBA€EThCS
neHempaHmHICIIO.

MiHIMBICTh, KA TOB's3aHa 31 3MIHOKO T€HOTUITY OCOOMHM, HAa3WBAETHCS
T€HOTHIIOBOIO.

Po3pi3HAIOTH 1Ba BUIM T'€HOTUIIOBOI MIHJIMBOCTI:

» KomGinaTuBHYy;

* MyraiiiHy.

Komoinamuena minnugicmep - 1€ 3MiHA TE€HOTUIYy, fIKa IOB's3aHa 3

nepexomMOiHaIi€eo TeHiB 0OaThkiB. KomOiHaTHBHA MIHIMBICTH 3MIHIOE HOPMY

peaxliiii OpraHizaMy i THUM CaMHM 3a0e31euy€e BUXKMBAaHHS UM 3arM0eib OpraHi3my.

Mexanizmu KOMOIHAMUEGHOT MIHIUBOCHIL:

1)Kpocunrosep.

2)HeszanexxHe pO3XO/PKEHHS Ta KOMOiHAIIi HErOMOJIOTIYHHUX
XpPOMOCOM B TaMeTax.
3)BumnaakoBa 3ycTpiv raMeT Ipy 3aruiiHeHHI.

VY npupoai koMOiHaTUBHA MIHJIUBICTB Jy’K€ P1JIKO MPU3BOIUTH 110
YTBOPEHHSI HOBHUX BU/IIB. JIt0/IMHA BUKOPUCTOBYE ii /Il OTPUMaHHS HOBUX COPTIB
POCIIMH, HOpPiJ TBAPUH. Ii 3aKOHOMIPHOCTI BUKOPHCTOBYIOTHCS B
MEIUKOTCHETUYHUX KOHCYJIBTAIISAX JIJIsl PO3PaxyHKY PU3HKY HAPOKEHHS XBOPOi
JTUTUHU.

Mymauinna minausicmp - 1€ BUJKA, CTPUOKOIOAIOHA 3MiHA T€HOTHUITY

OpraHiamy, fKa TMposBIsSeThC (GeHoTunoBo. OCHOBM BYEHHA MpO MyTaii
3aKJIa/ieHl TOJUIaHJIChKUM ydeHum ['. ne @Dpi3zom, BIH 1 3alpONOHYBAaB TEPMIH
«vyTatisy. CaMe MyTamisiMd 3yMOBJIEHUH MOMIMOP(I3M JIOACHKUX MOIMYJISALIM:
PI3HMI KOMip OYel, BOJIOCCS, MIrMEHTallis MWKIPU, TPYNH KPOBi Ta 1H. Y pe3ysbTaTi
MyTaliid 3'SBISIOTBCS Pi3HI CHAAKOBI XBOpoOH. 3 MyTalidHOI MIHJIMBICTIO

MOB'si3aHa €BOJIOIIISI — MPOTIEC YTBOPEHHS HOBUX BHIIB, COPTIB 1 TIOPI.

Knacugpikayii mymauii:
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1. 3a micuem 6UHUKHEHHA
*  Comamuuni — BUHUKAIOTh B COMaTUYHHUX KIIITUHAX 1 YCAJAKOBYIOTHCS
TIIBKY M7 9yac 6€3cTaTeBoro abo BEreTaTUBHOTO PO3MHOXKEHHS (T1IKa CMOPOJIUHU
3 OlTMMU STOJAaMHU, B eMOpiOreHe31 — Mo3aiku). X04 1 HE YCMaIKOBYIOThCS, ajie
PI3KO 3HMKYIOTh PEMPOAYKTHUBHI MOXKJIUBOCT1 OpraHi3My.
* [Ienepamueni — BUHUKAIOTHh B CTATE€BUX KIITHHAX, MEPENAIOTHCS Ii]l
4ac CTaTeBOr0 PO3MHOXKEHHS (OBOLIUTH)
2. 3a srcummeszoamuicmio
 Jlemanvni — HECyMiCHI1 3 KUTTAM (TeH reModiii)
* Hanienemanvni — pi3Ko 3HIKYIOTh )KUTTE3/IaTHICTh OPraHi3MiB
* Heiimpanvni — He BIUTMBAIOTh HA SKUTTE3JATHICTH OPraHi3MiB,
MOXXYTb OyTH KOPUCHUMH.
3. 3a xapakmepom nposey
*  /Jominanmmui — Biipa3y X HPOSIBISIOTHCS Y TOMO- 1 T€TE€PO3UTOTHOTO
OpraHiamy, B OCHOBHOMY HE JKUTT€3/IaTHI 1 THHYTh Ha PaHHIX CTaJisiX PO3BUTKY
Opratizmy.
* Peyecugni — BOHU IPUXOBAH1 B F€TEPO3UTOTAX, TOMY HAKOMUYYIOTHCS B
reHo(oHIaxX BUIIB y BEJIUKIN KUTBKOCTI.
4. 3a xapakmepom Oirouux haxkmopie

* CnonmanHi — BUHUKAIOTH T1J] BIUITMBOM HEBIJOMUX MPUPOIHUX (PaKTOPiB
* InoyKo6aHi — BUKIIMKAIOTh CIEIIaJIbHO CIPSIMOBAHOIO JII€I0 MYTarcHiB

5. 3a xapaxmepom 3min 2eHemuYH020 anapamy

e ['enomni * Xpomocomui

* ['enni.

I'enomni mymauyii noB's3aH1 31 3MIHOIO 4YHClia XpOMOCOM. J[0 T€HOMHHX
MYyTallii BITHOCSTD:

a) Iloninnoeidite — 301IbIIEHHAS YKCiia XPOMOCOMHUX HAOOPIB COMAaTUIHUX

KJIITUH Y MOPIBHSAHHI 3 IUILIOITHUM.
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[Tonimnoiniss 3a0e3medye y pOCIMH OTPUMaHHS OUIBII PO3BUHYTOI
BEreTaTUBHOI CHUCTEMH, BEJIMKUX IUJIOMIB 1 HACIHHS 3 BEJIMKOI KUIBKICTIO
MOKMBHUX PEYOBUH. Bipllle TPETWHU BCiX MOKPUTOHACIHHUX — MOJIIIIOITU. Y
TBAPUHHOMY CBITI MOITIIOTAIS — IIKIJIJTMBA MyTaIlisl.

[Tonminnoiniss BUHUKA€E, KOJU XPOMOCOMH HE PO3XOMIITHCS 0 IOJIOCIB
KIITUHU M 4Yac MiTo3y abo wmeitody. Ilpu 11boMy po3pHBAarOTHCS BCl HUTKH
BEpETEHa Moy, a00 BOHM B3araji He YTBOPIOIOTHCS.

¢) I'emeponnoidiro (amneynnoioiro) — 30UIbIIEHHST a00 3MEHIIEHHS

KUIBKOCTI OKpeMHux XpomocoM. Hampukman: 2n +1 — tpucomik, 2n - 1 —
MOHOCOMIK, 2 N - 2 — HymicoMmik. KmiTHHH 31 3MIHEHHMM YHCIOM XpOMOCOM
3'SIBIISIIOTHCSI BHACIIOK MOPYIIIEHb Y MPoIeci MiTo3y abo Melo3y. SKiio MyTarlis
BiIOyslacs y CcTaTeBid KIIITHHI, TO (PEHOTUI Halaaka OyJe MOBHICTIO 3MiHEHUH.
SAxio myraiisi BUHUKIIA BHACIHIJIOK MOPYIIEHHS MITO3y Ha CTajaii ApoOJieHHs, ii
yCHaJKYy€ JUIIEC YaCTUHA KIIITUH OpraHi3mMy (Mo3aiku).

VY pocnuH TEeTeporuioiis MOXKE MPU3BECTU O YTBOPEHHS HOBHUX BHIIB 1
MIJBUIIUTH SKUTTE3MATHICT. Y TBapUHHOMY CBITI — JIeTaJlbHA MYyTaIllis.
301IbIICHHST YHCIa CTaTEeBUX XPOMOCOM — CTepwibHa abo0 HamiBCTEpUIIbHA
MyTarlisi. 3MEHIICHHS Yucia XpoMocoM — ctepuibHa (X0), abo neranpHa (Y0)

MyTaris.

Xpomocomui abepauyii — 11e 3MiHA CTPYKTYPH XPOMOCOM.
a) Hecmaua — BipuB JUISHKA XPOMOCOMH, KM HE Ma€ [IECHTPOMEPH.

b) leneuia — Bunaganss cepeaHbOI AUISTHKH XPOMOCOMHU.

C) Tpaucnokauin — nUITHKa XPOMOCOMH IMEpeUIIa Ha 1HINY HETOMOJIOTIYHY
XPOMOCOMY.

d) Ineepcia — ninsHka XpoMocoMHU BifipBaiacs i po3BepHyJjacs Ha 180°C.

e) Aynaikauis — IOBTOPEHHS OJHIET 1 Ti€T K AUITHKA XPOMOCOMHU.
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Hecraua, nenertisi, TpaHcIOKaIlis — 1€ JICTAJIbHI Ta HaIIBJIETAIbHI MyTaIlli.
[aBepcist — HeTpanbHa MyTallisi a00 MIABUIIYE KUTTE3ATHICTh OPraHi3MYy.
Hyrmutikarist — MyTartis, ska mopyunye poooTy JesKHX OpraHiB.

I'enni mymauii oB's13aH1 31 3MIHOIO CTPYKTYpH T€HA.
a) 3amina Hyxkneomuois (IAA (BautiH) Ha HTT (rmyramin) —
CEepITOTIOIIOHOKITITUHHA aHeMist) D) Becmaeka Hykieomuoie
C) Bunaoinnsa i empama nap nykineomuoie

d) Ymeopennsn nexomniemenmaprux nap

Haiimenma nuisaka monexkynu JIHK, 3MiHa sIKOro npu3BOAMUTH A0 MyTallii,
HA3UBAETHCS MYMOoHOM. MyTOH JIOPIBHIOE OJIHIN Mapi HYKJICOTHUIIB.

I'enni wmyramii HalckiIaAHimn [Js BUBYCHHA. BoHM MOXyTb OyTH
HEUTpaJTbHUMH, KOPUCHUMHU a00 IIKIJIMBUMU ISl 1HAMBIAYyMa, a JJIsl BUIY — 1€
OCHOBHHMH TIOCTaYaJIbHUK MaTepiaay Ijis MPUPOTHOTO A000py. 3aBASKA TSHHUM
MyTallisiM BHUHUKJIM QJelIbHI T€HH 1 BEJMKa KUIbKICTh BJIACTUBOCTEH, SIKI € Yy
OpraHi3MiB.

Pi3Hi MyTalii OAHOrO 1 TOro * TE€HYy MOXYTh IPHUBECTH 10 TMOSBU
2enokonii. I'enokonii — oauH 1 TOW XK€ (PEHOTUI KOHTPOJIOETHCS PI3ZHUMU
T€HOTHUIIAMHU. Hanpuknan: anp01HI3M MOXXeE OoyTH BUKJIMKAHUHN
ayTOCOMHOPEIIECUBHOIO 1 ayTOCOMHO-JOMIHAHTHOIO MYTaIlisSIMU T'€HA.

Mymazenni ghakmopu — GhakTOopu 30BHIIIHBOTO CEPEIOBUIIA, K1

BUKJIMKAIOTh BUHUKHEHHS MyTallii. I. Hereneruysis:

a) Di3uuni (10HI3yrOUe, pEHTTEHIBChKE BUIPOMIHIOBAHH ).

b) Ximiuni (repOiran, MECTUIMIN, WOM, €THJICH, IyKOP, a30THCTa KUCIIOTAa Ta
1H.)

C) bionoziuni (Bipycy Ta NPOIYKTHU X KHUTTENISIILHOCTI BUKIUKAIOTH IEpeOyI0BY

B JIHK).
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Il. Tenermuni (momunku: y penapamii JAHK, penymmikamii JHK,
KPOCHHTOBEp1, HAsIBHICTh B OPTaHi3Mi I'€HiB MyTaTOPiB 1 aHTUMYTATOPIB).

KomyTtaream — pe4oBMHM HEMYTareHHOI MPHUPOIU, IO TiJCHITIOIOThH
HEeraTUBHY J110 MyTareHiB (BitamiH C, kodein).

AHTHUMYTareHu — peuYoBUHH, 110 TiJBUIIYIOTh CTIHKICTh KIIITHH J0
HETaTHBHOTO BIUTMBY MYTarcHiB i 3HWKYIOTh KUIbKICTh MOIMIKOKCHIX MyTarecHOM
kiiTuH (Bitamil C, B-kapoTuH, BiTamiH E).

Anmumymauiiii Mexanizmu:

1. IlaphicTh XpOMOCOM B JAMIUIOIJHUX KaplOTUIAX, 3aBASIKA (PEHOMEHY
reTePO3UTOTHOCTI, MEPEIIKOKAE MPOSIBY Y (DEHOTHUII PEIIECUBHUX MYTaIliil.
[ToBTOpH NEAKUX T'EHIB.

TpUIIIETHICTD 1 HAAMIPHICTh TEHETUYHOTO KOJTY.

{1 aHTUMYyTAI1l{HI MEXaHI3MH OOMEXYIOTh POSB MyTallid y (PEHOTHUII1 OCOOUH.

SR P

Pemapariis npu3BOAUTH 10 YCYHEHHS 13 CIHAJKOBOTO Marepialy KIITHHH
3MIHEHOI JIJISTHKH.

Y 1920 p akagemix M. I. BaBijioB cpopMystoBaB 3aKOH 20MO102I4HUX
pAodie y ciajkoBiii MiHIUBOCTL: Poodu i éudu zenemuuno 61u3bKi maoms nooioHi
PAOU ChAOKOBOI MIHIUBOCMI 3 MAKOIO NPABUIbHICHIO, W0, 3HAIOYU 3MIHU Y
00HO020 6UQY MOIHCHA 3HAUMU NOOIOHI Yy OIUZBKO20 TOMY 8UDY.

Ile#i 3aKOH JIEKUTh B OCHOBI METOJY T€HETHMYHOTO MOJIEIIOBAHHS, KOJH
Ba)KKI XBOPOOM JIIOJIMHY BUBYAIOTHCS HA MOJICNISIX TBAPUH (HAMPUKIAA: TeMODLIII0

BHUBYAIOTh HA MUIIIAX 1 cobakax).

4.2. Marepianu st camokonTpoJiio (Ctrl + Bignosian):

1. YV jgikapsi-peHTreHo0JI0ra, Mo MPalIe B CTOMATOJIOTIYHIN KJIIHILI MPOTAroM
20 pokiB, Ha OAHiM pPyli BUHUKJIO POMEHeBe ypa:keHHsl mIKipu. SIka ¢popma
MIiHJIMBOCTI 3yMOBJIIO€ BHHUKHEHHS L€l XBopoon?

A.T'enomHa myTaiis
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B.I'enna myTais

C.Moaudikarii

D.XpomocomHa abepartis

E. KoMmOiHaTHBHA MIHIMBICTh

2. SIk Ha3MBAETHCSI OPraHi3M, SIKIIO B HOro KJIITHHAX 3 TUILIOITHOTO HAGOPY

XPOMOCOM BHMIIAIAI0Th JBi rOMOJIOTi4YHI XpoMocomu?

A.T'aruioiguuin

B. Tpucomik

C.Monocomik

D.Hynicomik

E. [Tomicomik

3. Moandikaniiina MiHIMBiCTH OB’ si3aHa 3i 3MiHOIO:

A.T'ena

B.I'enomy

C.T'enoTumy

D.®enotumny

E. Kapiotuny

4. Myraumii:

A.BUHHKAIOTh MaCOBO

B.He cipuunHAIOTH 3MiH T€HOTHITY

C. CipUyuHSAIOTh 3MIHU TEHOTHITY

D.3apxnu ycnaaKoBYHOTHCS HamaakaMu E. 3aBxau MaroTh TPUCTOCYBATbLHUN
XapaKkTep

5. I'enHi myTamii — e 3miHa:

A.CTpyKTypH XpOMOCOM

B.Ilopsiaxy nykneotuais B JIHK

C.KiTbKOCTi cTaTeBUX XPOMOCOM

D.Po3raniyBaHHs TeTepOXpOMATHUHY
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E. KinbkocTi ayTocom

6. l'enepaTuBHi MyTalii ycnagkoByOThHCS MiJ 4aC PO3MHOKEHHS
A.Cnopamu

B.CrareBum nuisixom

C.be3crareBuM HUIIXOM

D.BereraTtuBHO

E. [TapTeHorenezom

/. SIkuii TMII XPOMOCOMHUX MYTalliil 4acTO He BILIMBA€ HA peHOTHI?
A.Jleneris

B. dymumikaris

C.IuBepcis

D.Tpaucnoxkanis

E. Hecraua

8. SIk Ha3uBaTHCA MyTallii, AKi BUHUKAIOTH Yy COMATHYHHUX KJIITHHAX?
A.HetitpanbHi

B.JletanbHi

C.T'eneparuBHi

D.ComaTtuuni

E. [naykoBani

9. SIki renni myTauii ¢eHOTUIIOBO NPOSABISIOTHCS TiJILKU Y TOMO3UTOTHOMY
CTAHOBMINLI?

A. JlomiHaHTHI

B. PenecuBHi

C.HelitpanbHi

D.JleranbHi

E. CionTanHi

10. 1o siBJAsSIETHCA MeXaHI3MOM KOMOIHATHBHOI MiHJIMBOCTi?

A.KpocuHrosep
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B. Moaudixkaris
C.Myrariis
D.Tpancasiis

E. [Iponecunr

HpOTOKOJI INPAKTHUYHOI'O 3AHATTH

Jara Pobora Nel. I'enni mymauii.

Po3B’soxiTh 3a1a4y.

Hano nanmor JHK: TAIOTI' T AAAILILT I LT A.

a). SIkoro cTaHe MOCHITOBHICTh aMIHOKHCJIOT y OUIKYy, SKIIO MK ChOMHM 1
BOCBMUM HYKJICOTHIaMH BOYIY€TbCS TOAATKOBUN HYKJICOTUT 3 TAMIHOM?

0). Slkoro cTaHe MOCIIIOBHICTh aMIHOKUCIOT y MOJICKYJ1 O1Ka, SIKIIO B JIAHI[IO31
JIHK 3 1eB’aT0T0 m0NI0KEeHHS BUITAAC aICHIH?

B). SIkoto Oyjie MOCIIOBHICTh aMIHOKHUCIIOT y OUIKY Tipu ayrurikamii gtk JJHK
MK 3 1 5 KogoHamu?

Pimnenns:

[ToBepHYTHCS 10 3MiCTy 137



PoGorta Ne2. Xpomocomni abepauii.
3apucyiTe 1 Ha3BITh TUIIH XPOMOCOMHHMX a0epalliii, SKIO0 BUXIJHA XPOMOCOMa Ma€e

TaKy OyIoBYy:

o R STl [T NS 00 S >

_—

Curvaigiii 3aaadi:

1. barbko 1 Matu — TiIyXi, ajge TIyXoTa KIHKH 3aJIeKUTh BIJ PELECUBHOTO
ayTOCOMHOI'0O I'€Ha, a B 4YOJIOBIKA € (PeHOKomi€r. SJka MMOBIPHICTh HAPOIKEHHS
TIIYXHUX JITEN Y OTO MOAPYXIKS?

2. CuHre3 y wimirthHax crneuudiydoro Oinka iHTEpPEepoHY TMOB’A3aHUN 13
KOMIUIEMEHTAPHOIO B3a€EMOJIIEI0 JIBOX JTOMIHAHTHUX HeaJelbHUX TeHIB A 1 B,
JIOKaJII30BaHUX y PI3HUX Mapax ayTocoM. 3 sikor (HOpMOI0 MIHJIUBOCTI MOB’si3aHE
HapOJKEHHSI 3I0pOBHUX MAiTe BiJ OAaTbKiB, y SKHWX MpPUTHIYEHA 3JaTHICTH 0
yTBOpEHHS 1HTEphEpoHy?

3. Y 3g0poBux OarTbKiB Hapoawiacs [IBUMHKA 3 (DEHUIKETOHYPIEIO, OJIHAK
3aBJISIKM CTCIIabHIN J1€TI BOHA pO3BUBAiacs HOpMaibHO. UM MOKHA BBaKaTH
(EHUIKETOHYPII0 CIMAIKOBOK Tarosioriero? 3 sSKkuMH (GopMamMud MIHJIUBOCTI

OB’ s13aHa 111 XBOP0Oa 1 MOXKJIUBICT i1 BUITIKYBaHHS?

Jara i mignuc BUKJIagaya
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5. MarepiajibHe Ta MeTOAMYHE 3a0e3MeYeHHS].

1. TecroBi 3aBgaHHs.
2. HaBuaipHO-METOMMYHUNA TOCIOHUK.

3MICTOBUM MOJY.JIb 3 METOJIM BUBUEHHSA
CITAAKOBOCTI JTIOAUHMU. CITAJIKOBI XBOPOBU

SAHATTSA Ne 15

OcCHOBM reHeTUKH JIOAMHU. MeToau reHeTUKHN
JIIOAUHU: T€HeaJOriYHu, 0JJU3HIOKOBHI1

1. AkryaabHicTh TeMH. 3HAUEHHS CHaJKOBUX (PAKTOPIB B NATOJIOTI JIFOJIMHHU 3a
OCTaHHIH yac ay>ke 30UTbIINIOCH, TOMY 3HAHHS OCHOB F'€HETUKH JIIOIUHU
MOTP1OH1 B MOBCSIKIACHHIN POOOTI JiKapsl.

2. Meta 3aHATTA. BMITH KOPUCTYBAaTUCh T€HEATOTIYHUM Ta OJIM3HIOKOBUM
METOJaMHU.

3. 3aBaaHHd AJIs1 CAMOCTIiHOI po0OTH MijJ Yac MiATOTOBKM Ta MPOBEIEeHHSA
3aHATTA.

4. TeopeT4Hi NUTAHHS /10 3AHATTS:

1. OcHOBM MeIMYHOT T€HETHUKHU.

2. JlronqnHa sk 00’€KT T€HETUYHUX TOCHIIKEHb. METOAM BUBUEHHS CITAIKOBOCTI
JIIOTVHMU.

3. TI'eneanoriunuii meton. IlpaBuia ckiagaHHs poAOBOMAIB. ['eHETHUHUI aHaTI3
POJOBO/IIB.

4. bau3HiokoBUM MeTo]. BH3HaueHHs BIUIMBY T'€HOTHUITY Ta JOBKULIS B MPOSBI
MaTOJIOTTYHUX O3HAK JIFOJIUHHU.

I'eneTnka JoauHu a00 AHTPONOreHETHKA — 1€ HayKa, SKa BUBYAE

3aKOHOMIPHOCTI CIaJIKOBOCTI Ta MIHJIMBOCT1 Y OKPEMHUX JIFOJICH, MO JIFOACH.
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Mennuna reHeTrka (po3/iJ1 aHTPOIIOT€HETUKY ) BUBYAE T€HETUYHU I
MEXaH13M BUHUKHEHHS 1 PO3IMOBCIOJIKEHHS CIaIKOBUX XBOPOO Ta BHECOK
CHaJIKOBOCTI Y BUHUKHEHHS HAaHOIbII TSHXKKUX HE CIIaJKOBUX MaTOJIOTIH.

BuBYEeHHS T€HETHKY JIFOIMHY TIOB’S3aH1 3 8eIUKUMU MPYOHOUAMU:

* HEMOXJIMBE EKCIIEPUMEHTAIbHE CXPEIIYBAHHS;
* HEMOJXJINBO CTBOPHUTH OJHAKOBI YMOBH JIJIsl YJICHIB OJIHIET CIM i,

THM O171bIIIE IS AEKUIBKOX ITOKOJIIHB;

* IOBUIHLHA 3MiHA ITOKOJIIHE;

* HEBeJIMKa KIJTbKICTh HAIAIKIB Y KOXKHIN CIM T}

* y JIIOJMHU CKJIaJHUN Kapi1OTHII,

* BEJIMKA KUJTBKICTh TPy 34ETICHHS,

* BHUCOKA TIIEHETPAHTHICTb Ta EKCIPECHBHICTh TEHIB, IO

MIPU3BOAUTH A0 BUCOKOTO MOJIMOP(I3MYy O3HAK.

Ane, He 3BaXaloyud Ha BCl TPYAHOILl, TEHETHKA JIOAUHHU YCITIIIHO
PO3BUBAETHCS.

HayxkoBelb, criocTepiratoun BeJIMKY JHOJCHKY MOMYJISLII0, MOYKE BUOUpaTH
3 TUCAY LUTIO0IB Ti, sIKI HEOOXI1HI JUIsl TEHETUYHOro aHai3y. Meroa riopunu3arii
comatnuHux KTyl 1 JIHK-anamizy 103Bosisie eKCIEpUMEHTAIbHO BUBYATH
JIOKaJTi3allilo TeHIB B XpOMOCOMAX, iX HOpMY 1 TTATOJIOT110, IPOBOJAUTH aHAIII3 TPYII
3YETIJICHHS.

Memoou zenemuku n10ounu:

VY cyuacHiif TeHeTHIIl JTIOJUHU BUKOPUCTOBYIOThH TaKi METOIH:

 ['eneanoriunuit

* BIIM3HIOKOBUU
 JlepmatormigiyHuit

* IlomynsuiitHO-CTaTUCTUYHUN
 bioxiMiuHUA

* [[uToreneTnuHum
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* ['eHeTHKa COMaTUYHUX KIIITUH

» JIHK-anamni3 (MoJieKyJIIpHO-TeHETUYHU )

* MonemroBaHHSA

e [IpenatanbHOi  [MIarHOCTHKK  (BU3HAYEHHS  TEHOTUIY Y

MpEeHaTaJIbHUM MePioJl PO3BUTKY).

I'eneanoziunuii. by 3anponoHoBaHuidi y 1865 poli 3aCHOBHUKOM

reHeTukd moauHn @O. [aneroHOM. 3a JONOMOrOK LBOTO METOAY MOXKHA
MPOCITIIKYBaTH OYyNb-sIKI O3HAKW Yy PAAY IOKOJIHB, NMPH I[bOMY BKa3ylO4Yd Ha
POAMHHI 3B’ S3KH MK Y4JIEHaMH poJIoBOAY. [ eHeanoris — e pooBiI JHOIUHH.

['eneanoriunmii METO/I BKIIIOYAE JICKIJIbKA CTAIlB:

Ilepmmii eTanm — 361p iHpopMaliii mpo npodaHaa Ta HOro POAUUIB.

IIpo6and — mopyua, LISt IKOI CKIAIAI0Th poaoBin. Moro 6patu Ta cecTpu
— cuOcu, IBOIOPI/IHI OpaTH Ta CECTPU — HAIMIBCUOCH.

IIpy HEOOXiTHOCTI MPOBOASATH MEAUYHE OOCTEXKEHHS BCiX WICHIB
pPOIOBOY.

Ha papyromy erami poOnste cpaghiune 3006parxcenns popoony. Jlus
CKJIaJIaHHSI pOJIOBOAY MPUUHSTI CTAHAPTHI CUMBOJIH.

Tperiii eran — ceneanoziunuii ananiz. Metra — BCTAaHOBJICHHS] TEHETUYHUX
3akoHOMipHOCTeH. CrioyaTKy BU3HAYalOTh, YU € O3HAKA CMAJIKOBOIO. SIKIO 03HaKa
CHaJKOBa, TO BHU3HAYAIOTh THUI CIAJKOBOCTI: JIOMIHAHTHUM, pEIECUBHUM,
ayTOCOMHMH, 34UeruieHuil 31 crartio. Ilicisi 1boro BHU3HAYAIOTh 3UTOTHICTh
npoOaHja, TPYNU 3YCIJICHHS, MEHETPAHTHICTh Ta €KCIPECUBHICTH reHy. Bce 1e
HEOOX1HO, 100 3pOOUTH po3paxyHok pu3uky (YeTBepPTHiIl eTam) TMpOosBY
MaToJIOr1i Y HAIllaJKiB, BUSICHUTHU, B1JI KOTO 1 KOJIY 115 MAaTOJIOT1s IpUHIIIIA.

Po3pi3HAIOTh: aymocommue Ta 3ueniene 3i cmammio yCIaIKyBaHHS

SIK110 03HaKa OJTHAKOBO YAacTO 3YCTPIUAETHCS y YOJIOBIKIB Ta JKIHOK, TO T€H
PO3TAIIOBAHUN B @YMIOCOMAX.
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Aymocomno-oominanmna o3naxa (A):

1) 3ycTpiya€eThCs B KOKHOMY IOKOJIIHHI;

2) y xBopux OaTbkiB (Aa) MOXyTh OyTH 370poBi aiTH (aa); 3) y
3I0pOBHUX OaTHKIB (aa) HE MOXKe OyTH XBOpHUX JaiTeH (A ).

Aymocomno-peuecuena o3naka (a):

1) 3ycrpivaerbes piako (iHOI B OJTHOMY ITOKOJIIHHI);

2) y XBOpHX OaTHKiB (aa) He MOXe OyTH 310pOBHX JiTel (A);
3) y 310poBHX 0aTHKIB (Aa) MOKYTh OyTH XBOpI JiTH (aa).

3uenniene 3i cmammio yCnaoKyG6aHHsl.

Skio o3Haka nepeaaeTbes BiJ OaThbKa JO CHMHA 3 TIOKOJIIHHS B MOKOJIHHS,
TO T€H I[I€1 03HAKU PO3TalIOBaHUN B Y-xpomocomi.

SAkio o3HaKa 4YacTiiie 3yCTPIYAEThCS Y KIHOK 1 TIEPEIaeThes BiJ XBOPOTO
O0aThKa BCIM JI0YKaM, TO 11¢ X-00MiHaHmHe YCnaoKy8aHHsI.

Akio o3HaKa 4YacTille 3YCTPIYAa€ThCsl y YOJOBIKIB 1 TEPENaeThCs BIJ
XBOPOTO JIi/Ia Uepe3 MaTU-HOCIS OHYKY, TO 1ie X-peuecusne yCRaoKy8aHHsI.

bausnwkosuit — onvH 13 HaWOLIBII PaHHIX METOIB BUBYCHHS T'€HETHKH

moauHU. BIM3HIOKOBUM MeTOJ JAOCHipKeHHsT OyB 3amporoHoBaHuil y 1876 p.
aHTJIACHKUM aHTpomoJioroM 1 mcuxosnioroMm @. ['anpTroHoM. BiH BUIIMB cepen
OJIM3HIOKIB Bl TPYIH: OJHOSMIEB] (MOHO3UTOTHI) 1 IBYSIMLIEB] (IU3UTOTHI).

Ban3HIOKOBUIT METOJ BHUKOPHCTOBYETHCS y TEHETHIIl JIIOJUHHU ISl TOTO,

11100 OLIIHUTH:

O cTyniHb BIUIMBY CHAJKOBOCTI 1 HABKOJMIIHBOTO CEPEAOBHINA Ha OYIb-IKYy
HOpMaJbHy a00 MaToJOriyHy O3HaKy; [ meHeTpaHTHICTh Ta EKCIPECUBHICTh
TeHY;

0 edekTUBHICTh BUKOPUCTAHHS JIKIB

O edexTuBHICTh METOIIB HAaBUaHHs Ta BUxoBaHHs [ xoedimieHT 1Q.

ETtanu O1u3HIOKOBOTO METOTY:
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1) nas crocTepeskeHHs BiAOHMparoTh mapu OJU3HIOKIB OHIET CTaTi;

2) BU3HAYAIOTh 3UTOTHICTH OJU3HIOKIB.

M3 — po3BuBaroThCa 13 opHiel 3urotv, maroTh 100% omHAKOBUN TE€HOTHIT
(ogHAKOBY TpyMy KpOBi, CTaTh, MANIOHKHU IIKipH 1 T.14.), 100% mprxuBIOBaHICTH
TpaHCIUIAaHTATY.

/I3 - pO3BHBAIOTHCH 13 PI3HUX 3UTOT Ta CXOX1 K piaHI OpaTH 1 CECTPH.

3) BU3HA4aIOTh % MOAIOHOCTI Y TPYyIIaX MOHO- Ta JU3UTOTHUX OJU3HIOKIB.

JUIst OLIIHKK POJII CHAJKOBOCTI Yy PO3BUTKY TIET YU IHIIOI O3HAKH POOJISTH
PO3paxyHKH 3a GOPMYJIOLO:

0/0 nogioOHoCTL Mb - % noaioHocTi HB

100 = % moAi0HOCTI I[B

ne H — xoedimient ciankoBocti, Mb — ogHo - Ta JIb — nBOSIiIIEB] OJIM3HIOKH.
IIpn H = 0,7 — 1 o3Haka criagkoBa;
[Tpu H = 0,4 — 0,6 cnagKoBICTh 1 HABKOJIUIIIHE CEPEOBUIIEC OJTHAKOBO BILJIUBAIOTH
Ha (hOopMyBaHHS O3HAKU (MyJIbTU(AKTOPIATIBHI).
[Tpu H = 0 — 0,3 oCHOBHUI1 BIUIMB MAa€ HABKOJIUIIHE CEPENOBUIIIE;

bararo matonoriyHuX 03HAK JIOJUHU SIBISIIOTHCS MYJIbTH(HAKTOPIATLHUMHU.
Mynomugaxmopianvhi x60poou — 11¢ XBOPOOH 31 CATKOBOIO CXWIBHICTIO. JIJIs 1X
MPOSIBY HEOOX1THO:
1) HasIBHICTb TEHY

2) YMOBH ISl KOTO MPOSIBJICHHSI.

Jlo mynpTHU(dAKTOpIaTbHUX XBOPOO BIJHOCUTBHCS LYKPOBUM J1a0er,
riIepTOHIsA, aTEepOCKIEpOo3, MM30(peHis, enulencid, aikorodizm 1 T.a.Tomy ix
npoiIaKTUKA TOJSITa€ y BCTAHOBJICHHI TPYN PU3HKY (CMAIKOBAa CXUIIBHICTBH) Ta
HiATPUMaHHS YMOB, L0 MONEPEIKalOTh HETaTUBHE MPOsIBICHHs reHy. Hampuknar,

IIPU HAsIBHOCTI T1MEPTOHIT y OAHOTO 3 OaThKIB, Tpeba:

0 xoHTpoJIOBaTH apTepialbHUI TUCK y TITEH;
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0 pekoMeHAyBaTu 3M0pOBUI CHOCIO KUTTA, 3aHATTSA CIIOPTOM, CIELIATIbHY JIETY;
0 noTpuMyBaTHCh peXUMY IIpalli Ta BIATOYUHKY.

Bce nie mae nmpodimaktuaamii eexT — 30epeKESHHS 310POB ST TITEH.

4.2 Marepiaiau 15 camokontTposio (Ctrl + BinnoBias):

1. ITicas aHaJi3y pogoBoOaY JiKap-TeHeTHK BCTAHOBHMB: 03HAKA NMPOSIBJISIETHCS
Y KOKHOMY NOKOJIIHHI, :KIHKM Ta 40JI0BiKH YCNIaJIKOBYIOTh 03HAKY OJIHAKOBO
4acTo, 0aThbKM B OJIHAKOBIl Mipi mepexarwTh 03HAKH CBOIM JiTsiM. Bu3Haure,
SIKAI THII yCHAJAKYBAHHS MA€ JOCJHIIKYBaHA 03HAKA.

AyTOCOMHO-AOMIHAHTHUM

AyYTOCOMHO-PELIECUBHUI

X-34eruieHe JOMIHAHTHE YCIaKyBaHHS

X-34€IlIEHE PENECUBHE YCIIAAKyBaHHs

m O O ®m »

Y-3yensieHe ycnaaKyBaHHs

2. TosanapuYHi 03HAKH YCTIAAKOBYIOTHCS:
AyTOCOMHO-IOMIHAHTHO
AyTOCOMHO-PELIECUBHO

34YEnIeHo 3 «Y» XpOMOCOMOIO

34uerieHo 3 «X» XpOMOCOMOIO JOMIHAHTHO

m o O w »

34eneHo 3 «X» XpOMOCOMOIO PELIECUBHO

3. Ha 300pa:keHHi pogoBoay KBaapar, 0ijisi IKOr0o HAMaJIbOBaHA CTPiJIKa,
03HAYae€:

A. TIpobGann xiHO4YOI CcTaTI

[TpoGang 9oa0BIYOi CTATI

JuTtrHa, sika HapoAWIACs MEPTBOIO

Bukunenn

TR, s .0

JlutrHa, HOCIHM O3HAKH
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4. BkaxiTh 03HAKM, AAKI XapaKkTepHi 1 X-34enJeHOro penecuBHOr0 THILY

yCHaJAKyBaHHSA:

A.O3Haka ycraJKOBYEThCS BCIMA JOUKaMU

B. Yci deHoTHIOBO 310pOB1 I0YKHA XBOPUX YOJOBIKIB € HOCISIMU T'€HA, 1110 3yMOBITIOE
PO3BUTOK XBOPOOU

C. XBopi 40JIOBIKM NIEPEIatOTh peliecuBHUM aniens reHa 50% cuHiB

D. TpamisieTbcst IepeBaskHO Y KIHOK

E. XBopi vonoBiku nepenaroTs peuecuBHui anens rena 100% cuniB

5. BJIM3HIOKOBHII METO/] 32CTOCOBYIOTH /IJIsl BUBHAYEHHSA:

A.T'eHOTHITY OpraHi3My

B. denotuny oprasizmy

C.I'eTepo3uroTHocTi mpodaHIy

D.I'eHeTH4HOT CTPYKTYPH OIS

E. Ctynens BIUTUBY CHAJAKOBOCTI i cepeioBHINa Ha (POpMyBaHHS 03HAKH

6. XT0 O0yB 3aCHOBHHKOM OJIM3HIOKOBOI'0 METO/1a JOCJIiIsKeHHs1?

A.l'. Meunnens

B.T. ne ®pus

C.T. Moprau

D.®. I'anbroH

E. A. Beiicman

7. Slxkum Oyne koedinieHT X0JIbUMHIEPA, AKIIO0 MiHJIUBICTH Y MOMYJISIIIL

00yMOBJIeHA CNIAAKOBICTIO?

A.0
B.0,3
C.0,5
D.1
B2

8. SIx Ha3uBaeThbCs 0c00a, POAOBIA AKOI BUBUAETHCA?
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A. ®irypant

B. IIpoGann

C. Ocobucricthb

D. XBopuii

E. OcoOunHa

9. Cubdcu — ne:

A. OpraHi3Mmu, K1 JOCTIKYIOThCS

B. Hamagku

C. Pinni Opatu Ta cectpu

D.batbku

E. Bukugui

10. Sk ycnmagkoBY€ThCSI 03HAKA, SIKILO BOHA He MepeJaecTbes Bil 6aTbKa 10
CUHIB, aJIe NPOABJIAETHCH HallyacTime y 40/10BiKiB?
A. AyTOCOMHO-JOMIHAHTHO

B. AyTOCOMHO-pEIECUBHO

C. X-1OoMiHaHTHO

D. X-peniecuBHO

E. Uepes Y xpomocomy

IIpoTOKO0J NPAKTUYHOIO 3AHATTS

Jara

PoboTa Nel. Cknaoanus ma ananiz poooeoois.

BukopHuCcTOBYIOUM I€HETHYHY CUMBOJIIKY CKIIAJIITh Ta IPOAHATI3yHTE POJTOBOIM 32
Jerenio. Buznaute Tinm ycnagKkyBaHHS O3HAKH, 3UTOTHICTh OCOOMH.

1) YonoBik XBOpHMM Ha JalbTOHI3M OJPYKEHUH 13 370pPOBOIO JIBOIOPITIHOIO
CECTPOI0, OpaT AKOI TAKOK XBOPUI. BaTbKU MOAPY#kKs 340poBi. IxHi MaTepi —
pigHi cectpu. Jlix gomoBika XBopuii, 6aba — 370poBa. Y MOAPYXIKS Y€TBEPO JITEH:

OJlHA JIOYKa 1 CHH XBOPI, /1Bl IOUYKH — 370pOBi. XBOpa A0YKa y ILII001 13 3J0POBUM
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YOJIOBIKOM HapoJaWja ABOX XBOPUX CHHIB Ta 3M0pOBY A0YKy. CIpOrHO3yHTE, SKi
JITA MOXKYTh HAPOJAUTHUCS BiJ MIII00Y XBOPOTO CHHA 13 3JI0POBOIO JKIHKOIO.

Pimenus:

2).Kapookuii 4070BIK OJPY>KUBCS 3 OJIAKUTHOOKOKO KIHKOI. B HUX Hapomuiocs
TPOE KApPOOKHX CHHIB 1 OJaKMTHOOKA JIOHBKA. Y OJHOrO 3 CHHIB — OJIAKHTHOOKA
XKIHKa, Y JIPYroro — KapooKa I1HKa, YOJIOBIK JOYKH — Kapookui. CrporHO3yiTe,
Kl OHYKHM 32 KOJBOPOM OY€H MOXKYTh HApPOJWUTUCA Y 1X MITEH, SKIIO y JOHBKH
HapOAUBCA OJAKUTHOOKHUHM CHH. SIKi T€HOTUIIA MAlOTh YJICHU 111€1 pOAUHU?

Pimenus:
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Po6oTa Ne2. Bniue cnaokoseocmi i cepedosuuia Ha po3eumoK 03HaK.

3acTocoByrouu hopmyiry oourcieHHs koedimienta ciaakoBocTi K. XonbiuHrepa:

%HO)IiﬁHOCTi M3 = %nouiﬁuocﬁ I[3

100 n, %noniﬁ]—[oc’ri I[B 1 (bOpMy.Hy
obOuuncnenHs BBy cepenosumia: E = 100%

- H, a6o(1 - H), 3anoBHITH TaOIUIIIO:

Neni/m HopmaubHhi Ta IMoxioHicTh, % | H (cmaak.) E (cepen.)
MaTOJOTiYHI 03HAKH ME JiTs
i Konip oueii 95 28
2. I'pynu kpogi 100 30
3. Bizepynku nanvuie 92 40
4, Knuwonozicmo 32 3
5. »Boeua nawa” 33 5
6. Ilpupooosicenuii susux| 41 3
cmezHa
3 HlIu3ogppenin 70 13
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8. bpounxiansna acmma 47 24

Q. Ankozonizm 54 18

10. | Hyxkposuii 65 18
diabem

11. | Tybepxynvo3 37 41

12. | Kip 98 94

13. | Kokarow 97 97

1 BU3HAYTE POJIb CIIAJIKOBOCTI Ta CEPEOBHUIIA Y MPOSBI IIUX O3HAK, PO3UIMBIIH iX
3a TpyIamu:

1. OBHaKI/I, 10 BU3HAYAaKOTHCA CH&IIKOBiCTIO:

2. O3HaKI/I, 10 BU3HAYAXOTHCS CEPECAOBHUIICM.

3. MynbTudaxTopianbHi (CEpeIOBHUINE Ta CIIAIKOBICTD):

Po6oTa Ne3. Po3e’azyeanna 3aoau.

1. Tlomarpa BHW3HAYA€THCS [OMIHAHTHUM AayTOCOMHUM TE€HOM. 3a JESKUMU
nanumu (B.I1. Edpoimcon, 1968), neneTpanTHICTh reHy y 40JI0BiKiB ckiaaae 20%,
a y )KIHOK BOHA JIOPIBHIOE HYJNIO. SIKa BIPOTIJHICTH 3aXBOPIOBAHHS MOJArpol0 B

POJIMHI TE€TEPO3UTOTHUX OATHKIB?

Piwenna:

2. Slka BIpOTIAHICT, HAPOHKEHHS 3J0POBUX KAapOOKHMX MdITeH BiA LUTO0Y
3I0POBOi KapOOKOi JKIHKM, OaTbko 5KOi OyB OJIAKUTHOOKHH Ta XBOpIB Ha

peTuHOOIacTOMY (3JIOSIKICHA MyXJIMHA OKa) 1 OJAKUTHOOKHMM YOJIOBIKOM, XBOPUM
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Ha PETHHOOIaCTOMY, MaTH SIKOTO OyJia KapOOKOIO Ta 310poBot0. Kapwuit komip oueit
JIOMIHYy€e Haja OjakuTHUM. PeTnHOO7acTOMa BHU3HAYAETHCS 1HIIUM JOMIHAHTHUM

ayTOCOMHHUM T'€HOM 3 neHeTpanTHicTio 60%. Binmnosiab oOrpyHTYHTE.

Piwenna:

Jara i mianuc BUKJIajgaya

5. MarepiajibHe Ta MeTOAMYHE 3a0e31eYeHHS.
1. TecrtoB1 3aBIaHHs.

2. HaBuanpHO-MeTOIUYHUN TOCIOHUK.

SAHATTS Ne 16 Moaexyasipui xBopoou. GioximMiunmii MeTos i
JTHK-aiarHocTuka

1. AktyaabHicTh TeMH. BUBYCHHS T€HOMY JIFOAMHU CIPUSIIO PO3pOOITi METOIIB
JKYBaHHS Ta MPOQPIIAKTUKH TSHKKUX MOJIEKYJISIPHUX XBOPOO.

2. Merta 3aHsTTS. BUBUNTH r€éHETHYHI OCHOBH, OCOOJIMBOCTI MPOSIBY 1
3aKOHOMIPHOCTI yCTaIKyBaHHS ACSIKUX T€HHUX (MOJIEKYJISIPHUX ) XBOPOO
JIIOJIMHU; 03HAOMUTHUCS 3 METOJAMHU, 1110 3aCTOCOBYIOTHCS ISl BUSIBJICHHS

T€HHUX XBOPOO.
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3. 3aBaaHHs AJIA CAMOCTIiHHOT po00TH MiJ Yac MiATOTOBKH Ta NMPOBeJIeHHS
3aHATTH.

4. TeopeTn4Hi NMTAHHSA 10 3aHATTH:

1. BioxiMi4HHI METOS.

2. IHK-nmiaraocTuka.

3. MosekyasipHi  XBOpOOM  BYTJIEBOJHOIO, aMIHOKHCIOTHOTO,  OLIKOBOTO,

JII1THOTO, MiHEpaIbHOTO 00MiHY. MexaH13M iX BUHUKHCHHS.

bioximiunuii_ memod 3acuoBano A. I'apponom y 1902 pomi. Lleit meTon

JO3BOJISIE  BUBYUMTU (PEHOTUNIOBUM e€(PEeKT TeHy Npu 3MiHI CTPYKTypHU
dbepMeHTaTUBHOTO OUIKa. 3MiHA nocai0osHocmi a00 KilbKocmi HyK1eomuois y
2eHi TIPU3BOAUTL 10 nopyuienus kody /JIHK, a 3HauuTh 1 10 HOpYyuieHHA
cmpykmypu o0inkoeux monexyan. HacnikoM LbOTO € 3HUMCEHHA AKMUBHOCHL
depmenmy abo ito2o eiocymuicmp, HAKONWYEHHS HE3BUYANHUX TMPOIYKTIB
oOMiHy, 10 ¥ npu3zeo0ums 00 namonozii. BiOXIMIYHUM METOJIOM J1arHOCTYIOTh
XBOpOOM OOMIHY pPEYOBHH, BCTAHOBIIOIOTh T'€TEPO3UTOTHICTH OAaThKIB. 3a
JIOTIOMOTO0 O10XIMIYHUX METOAIB BiAKpUTO 0113bK0 5000 MOJICKYISIPHUX XBOPOO.
B octanHi poku y pi3HHX JeprKaBaxX pO3pOOJISAIOTHCS Ta BUKOPUCTOBYIOTHCS IS
MacoOBHX JOCIIKeHb CHellialibHl nmporpamu. [lepmmii eran — ckpuninz-npozpama
(anru. screening — mpocitoBanHs). [l 1[bOTO eTamy 3a3BHYail BUKOPHUCTOBYETHCS
HEBEJIMKA KUIbKICTh MPOCTUX, JOCTYITHUX METOJUK (E€KCIPeCc-METOIIB): XIMIYHHUX
abo MikpoOiosoriyHuXx. Tak BCTaHOBMIOIOTH Tpymy pusuky. Ha npyromy erami
MPOBOAUTLCA YTOYHEHHS (MIATBEP/KEHHsSI J1arHo3y a0o BIIXWUJIEHHSA TMpHU
HEBIPHOMO3UTUBHIN peakiii Ha nepmomMy etami). [[is 1boro BUKOPUCTOBYIOTHCS
TOYHI XpomarorpadiyHi, Mac-CIEKTPOMETPUYHI Ta 1HIII METOAM BU3HAYEHHS

dhepMeHTIB, aMIHOKHUCJIOT 1 T.II.
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Monexynapno-zenemuunuit memoo (/JHK-ananiz) — 1ie BU3HAYCHHS
nocnigoBHOCcTI HykneotuaiB y JHK, skuii mae 3Mory BCTAaHOBUTH TEHETHUHY

npuuuHy xBopoou. [Ipu npomy meroi:

O xmonyrots JIHK Ta oTpumMyloTh BENHMKY KUIBKICTH (parMeHTiB. Ix
MO’KHa BHKOPWCTOBYBAaTH JUIsl TIPOBEICHHS aHamizy abo OTpUMaHHS aKTUBHHUX
¢yHKI[IOHaTPHUX OUTKIB. BiTkM MOXXHa BUKOPHCTOBYBATH IMpPH JIKYBaHHI T€HHHUX

XBOpPOO.

0 i BU3HAYEHHS JIOKaji3alii Fr€éHHOI MyTalli BUKOPUCTOBYIOTh OKpeMIl
dparmentn JTHK — JIHK-30811 (TI0C110BHICT HYKJICOTHIIB BigoMa). [IpoBoasTh
riopuauzamito JIHK-30HA1B 370pOBOi JIOJWHKU Ta JIFOAUHU, IO OOCTEKYETHC.
Axmo AHK moaunu, sika 06CTeXKYy€eThCs, B HOpMI, TO TiOpuau3aiis Oyae mOBHOIO
(32 IPUHIIMIIOM KOMIUIEMEHTApHOCTI1). SIKIO € 3MiHM, TO riOpuausaiii He Oyre.
Toni, MmeTonoM enekTpodope3y Bu3HavaroTh nopyiieHHs y ctpykrypi JJHK (koxen
¢parment JIHK 3aiimae meBHe MicClle y BUIJIAI CMYXKH B KOHKPETHOMY MICIII
rea0). B ocraHHiii dWac wdacrtilie 3acToCOBYIOTH Fish-amamiz — creriaabHO
3abapsiieni 30u1u JIHK.

JIHK-anamiz m103BoJisie HE TUIBKA BUBYUTHU Je(PEKT reHy, XpoMOCOoM, ajie i
CJIKYBaTH 3a €()EeKTUBHICTIO Teparii, BCTAHOBIIOBATH T'€HETUYHY CIIOPIAHEHICTH,
CYMICHICTh TKaHMH. Lle He3aMiHHMI METOJ MpH PO3pOOIll JIKyBaHHSA CIAJKOBOI
MAaToJIO0T1i METOJIOM T€HHO1 1HXKEHEpIi.

CnaakoBi xBopoOu — 116 XBOpOOM BUKJIMKAHI TOPYIICHHSIM TE€HOTHITY.
BoHu MOXyTh MpOSBUTUCS Ha OYyIb-SKOMY €Talli OHTOTEHE3y. 3a TeHEeTHUYHUMHU
IPUYMHAMY BUHUKHEHHSI BOHH JIIISITHCA Ha!

1. renHi (MoOJIEKyJIsIpH1);

XPOMOCOMHI (F€HOMHI Ta XpOMOCOMHI1 abepailii);

XBOPOOH 31 CIIaJIKOBOKO CXHIJIBHICTIO;
FeHETHUYHI XBOPOOU COMATUYHMX KIIITHH;

SR 100 )TN

XBOpPOOU IMyHOJIOTTYHOT HECYMICHOCTI KpPOBI MaTepi Ta Moy,
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6. MITOXOH/ApiaJIbHI XBOPOOH.

Tenni a6o MoJeky.JsipHi XBOpOOM BHKIMKAHI MYTalli€l0 TeHy. IX
ycnaJKyBaHHs BiOyBaeThcs 3a 3akoHamu Mennens. OqHa i Ta cama cnajkoBa
XBOpoOa Moke OyTH 00yMOBIIEHA PI3HUMU THUIIAMU MYyTallii TeHiB. Tak BUHUKAIOTh
reHokomii. Hanpuxknad: HiYHa  CIINOTa MOXE  YCHAJAKOBYBaTHUCh 32
ayTOCOMHOJIOMiHAHTHUM, ayTOCOMHO-PEIIECHBHUM THIIOM 1 SIK pEIeCHBHa,
34YerieHa 3 XXpOMOCOMOIO O3HAKa.

I'enni xBopoOu 3a (PEHOTUIIOM MOLISAIOTH Ha:

0 Bpomkeni Baau pPO3BUTKY OpraHiB Ta TKaHUH (de3mopghozenesu).
Hampuknan: nutsya peTuHoOJIacTOMa, BPOKCHHM BHBUX CTErHA, CHHIAKTHIIISA,
BIJICYTHICTh BEpXHIX pi3miB 1 T.A. JliarHO3 CTaBUThbCS Yy KJIHINI M1 dYac
(denoTunoBoro orysany. JlikyBaHHS A€sIKHX XBOpPOO XIpypriuHe, CTOMATOJIOTIYHE,

OpTONEINYHE.

0 xBopoOu mopyuieHHs 0OMiHY pe4oBHH 3a Kiacudikaniero BOO3:

aMIHOKHUCJIOTHOTO, BYTJIEBOJHOTIO, JIMIJHOTO, MIHEPAJIbHOIO, HYKJIECOTHUIHOTO Ta
1H. 0OMiHIB. Lli XBOpoOU MOKYTb MPOSIBISATUCS Y P13HI NEPIOAU OHTOTCHESY.

Tlopywenna memadonizmy amiHOKUCI0M.

[Ipuknagom TmOpylieHHS OOMIHY aMiHOKHCIOTH  (EeHUIAIaHIHy €
3aXBOPIOBAHHS Qeninkemonypis. Bona YCIAaJIKOBY€THCS 3a
ayTOCOMHOPELIECUBHUM THUIIOM. Y PE3yJbTaTi F€HHOI MyTallli BIACYTHIN a00 pI3KO
3HIDKCHA aKTHBHICTH ¢depMeHTy (eHUIaJaHIHTIAPOKCUIa3u, 10 Karajizye
nepeTBOpeHHs ¢eHinananiny y tupo3uH. lle 3axBoproBaHHsS HaWOUIbII BUBYEHE
cepen (¢epmenrtonatii. BoHO 3ycTpivaeTbcsi 3 BIIHOCHO BHCOKOI YacTOTOIO
(1:500010000). ¥V pesynbraTi nedexty hepMEeHTY BUHUKAE META0OJIYHUN OJIOK:
aMIHOKHUCTIOTA (heninananin He 3aceorocmoca opeanizmom. Ilopynryerscs nepedir
O10XIMIYHUX peakiiid 1, BIAMOBIIHO, HE YTBOPIOIOTHCS TaKi HEOOXIMHI IS
KUTTEIISUIBHOCTI PEYOBHMHU, SIK THUPO3HWH, aJpeHalliH, HOpPaJpEHalllH, MITMEHT
MenaHiH. He3acBoeHnii (peHinanaHiH NMEPETBOPIOETHCS Y BTOPUHHUN MPOAYKT —

(GeHUTMPOBUHOTPAaHY KHUCIOTY, SIKa HAKOMUYYETHCS Y KPOB1 1 BHIAUISETHCS 3
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ceuero. Lli oOmaBI peyoBHMHHM MPUCYTHI B KPOBI y BHUCOKIM KOHIEHTpallii. BoHu
MarOTh TOKCHYHY J110 Ha KJIITUHU M s31B 1 HEPBOBI KJIITUHH MO3KY. PO3BHBaIOTHCS
MNOPYIICHHS Y  AISUIBHOCTI  BHIOI HEPBOBOI CHUCTEMH, HEJOYMKYBATICTh,
MOPYIICHHS PETYIAIii PYHKINIT pyXiB. Y XBOpHUX ciladKa MITMEHTAIlisS B PE3yNIbTaTi
NOpYILIEHHSI CUHTe3y MenaHiHy. [lns nmiarHocTuku (EHUIKETOHYpli MPOBOISATH
CKpUHIHT aHasi3 — TecT ['aTpi (3aCTOCOBYIOTH CIeIialbHI MIKPOOPTaHI3MH, IO
MOTJIMHAIOTH (PEHUTTUPOBUHOTPAJAHY KUCIOTY 1 IIBUAKO PO3MHOXKYIOTHCS).

Y TOYHIOIOTH JIIarHO3 METOJIOM XpomaTorpadii.

OavH 13 NUIAXIB MEPETBOPEHHS THUPO3WHY MPU3BOIUTH 10 YTBOPEHHS
TOMOT€HTHU3WHOBOT KHCJIOTH, sika MOTIM meperBoproetbess Ha CO; ta Hy0. V
3B’A3Ky 3 HEJIOCTATHBOI AaKTUBHICTIO ()EPMEHTY OKCHJIa3M TI'OMOI€HTHU3MHOBOI
KHUCJIOTH, TOMOTCHTH3MHOBA KHCJIOTAa HAKOMHUYYEThCA Yy KpOBi. 3a3BuWYail BOHA
BUBOJIUTHCA 13 OPraHi3My HUPKaMu, aie y jroAei micis 40 pokiB TOMOT€HTU3MHOBA
KHCJIOTA HAKOMHYYETHCS Yy CIOJYYHIA TKAaHWHI, BUHUKAE MITMEHTALld XPSIIiB
(OXpOHO3), PO3BHUBAIOTHCS APTPUTH BEIUKUX CYIJI00IB, YpaxKyeTbcs XpeOer.
Bunukae ankanmonypia. Bona ycnaakoBYeThCS 3a ayTOCOMHO-PELECUBHUM
tunoM. Yacrora ckiangae 1-3 Ha ImaH. {18 11arHOCTUKYU alIKanTOHYPii MPOBOASATH
CKPUHIHI-TECTH: TOTEMHIHHS ce€4l Ha MOBITP1 (YOpHI IUISIMM Ha TMEIIOUIKAX),
peaxilis cedi 3 XJIOpUI0M 3aiiza (6arpsHo-4opHe 3a0apBIICHHS).

[HIIMM TpUKITAIOM TOPYIICHHS aMIHOKHUCIOTHOTO OOMIHY € ai1bfiHi3M.
[Ipu 1bOMY 3aXBOPIOBAHHI MOPYIIYETHCS JApYyra JaHKa y Ol0XIMIYHOMY JIAHIIHO31
peakiii (mepext ¢epMeHTy THUPO3UHA3U, SIKUM PO3MICIUIIOE THUPO3UH). Y
pe3ynbTaTi OJOKYEThCS TMEPETBOPECHHS TUPO3WHY Ha MENaHIH. YCHNaaKyBaHHS —
ayTOCOMHO-pEleCuBHE. Y JepkaBax 3axiiHOi €BpoIu ajab0iHI3M 3yCTPIYAETHCA 3
gactoroto 1/25000. YV anp0iHOCIB MOJOYHO-OUIMN KOMIp IIKIPH, TyKE CBITIE
BOJIOCCSL 1 BIJACYTHIA MITMEHT Yy paIyKHI1d OO0OJOHLI OKa. AJNBOIHOCH MaroTh
HiBUIICHY YyTJIWBICTh IO COHSYHOTO BHUIPOMIHIOBAHHSA, K€ BHUKIMKAE y HHUX
3aXBOPIOBaHHS LIKIPH, OPYIIEHHS 30DY.

Tlopywenns memaoonizmy 6y2/1€600i6

[ToBepHYTHCS 10 3MiCTY 154


https://www.youtube.com/watch?v=t5EgHvSYDPM
https://www.youtube.com/watch?v=t5EgHvSYDPM

TI'anaxmo3zemin — ayTOCOMHO-PEIIECUBHE 3aXBOPIOBAHHSI, KOJIU OPTraHi3M He
MOXKE€ 3aCBOIOBATH MOJIOYHUH IyKop (1akTo3y), TOOTO ramakTo3a He
MEePEeTBOPIOEThCS  HA TMOKO3y. Yacrora 3ycrpivanbHocTi 1:8000-180000.
[IposiBnsieThCss y Tepimni JTHI JKATTA. ['amakro3a HAKONMUYYETHCSA Y Ji30COMax
(xBopoOa HakomuueHHs). [lim wac ToayBaHHS JUTHHU TPYAHUM MOJIOKOM
3’ ABISETHCS OJIFOBOTA, 30UIBIIYETHCS TI€YIHKA Ta CeJie3iHKa, pPO3BUBAETHCS
KaTapakTa, po3yMOBa BIJICTAJICTh, 1HKOJU CMePTh. OpraHiaMm MoOKe HOPMAaJbHO
PO3BHUBATHCS, SKIIO MPOBECTU PAHHIO J1arHOCTUKY Ta BIUIYYUTH 3 PAILiOHY IPyIHE

Ta KOPOB’4€ MOJIOKO.

THopywenna memaoonizmy ainioie.

Xeopoba Tea - Caxca (amaspomuuna idiomisn). AyTOCOMHO-PEIIECUBHA
MmyTarlisi, yactora 3ycrpidaibHocTi 1:300000 (y nesxux mnomysnsmdisx 1:3000).
[Topymryerbcs OOMIH TaHIIIOMIMIAIB (KUPH y CHOJYYEHHI 3 TUIFOKO30K0 Ta
rajgakTo3o10). BoHU MICTIThCA y KJIITHHAX Cipoi PEYOBUHH TOJIOBHOTO MO3KY. Y
XBOpHMX KOHIIGHTpalis iX y Jji3ocomax mnepesuinye Hopmy y 100-300 pa3sis.
BiacyTHiii pepMeHT rekcoamiHigaza y iizocomax. IIposBisierbest XBopoOa paHo —
y 6 wicamiB. CriocTepiraerbcsi BTpaTa 30py, CYJOMH, M S30Ba TINOTOHISA,
HEJOYMKYBATICTh. BUIBIIICTh AITEH TMHE Ha Apyromy poii kuTTsa. HeoOxigHa
MpeHaTaibHa JIIarHOCTUKA HAa aKTUBHICTh ()EPMEHTIB y Ji3ocomax (O10XiMIYHHIMA

METO/I).

Hedepmenmamueni 2enni xeopoou

Mpykogicyudo3 — ayTOCOMHO-PELIECUBHE 3aXBOpIOBaHHA. BincyTHi Oinkwy,
ki 0epyTh yuacth B oOMiHI Na* i Cl- [IposiBisietsest y panHbOMY Bimi. YactoTa
syctpigambHocTi  1:2000 HOBoHapomxkeHux. Ilopymyerbest pobota  3a1o3
30BHINIHBOI CEKpeIlii Ta 3aJI03UCTUX KIITHH OpPOHXIB, MiANUIYHKOBOI 3aJl03H,
MEYIHKKM Ta CTAaTeBUX 3ajio3. Y 3B’SA3Ky 3 Je(ekToM OUIKiB, MiJABUILYETHCS
B’s13kicTh cau3y. [ligBumiyerbes BmicT Na* i Cl™ y moToBiit piausi. JliarHocTrka
MIPOBOAUTECA 010XIMIYHMM METOJ0M. EKcIipec-aHaii3 — BU3HaAYeHHs KOHIIEHTpaIlii
Na"i CI y moti, konnenTparii Na* y ciusi.
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Tlopywennsa minepanvrno2o memadoizmy

Bimaminno-/[-pesucmenmnuuii  paxim. lle X-momiHaHTHA MyTaIlis.
Biacythit OGinok-miepeHocHUK. Tomy mopyiryerbest peadbcopOuist docdartie y
KaHAIBLISIX HUPOK. BusBIseTbcs onpa3y miciis HapomkeHHs. CHocTepiraeThes
HU3BKHN 3pICT, BUKPUBJIICHHS HIT, OOMEXeHa pyXoMmicTh cCyrio6iB. JliarHo3
CTaBUThCS 010XIMIYHUM MeTojioM. DeHoTepariisi — NPUMUOM BEIMKUX 703 BITaMIHY
.

Xeopoba  Binvcona-Konosanosa. AyTOCOMHO-pElIECMBHA  MYyTallisl.
Crocrepiraerbcs 3HIKCHHS aKTUBHOCTI CHHTE3y OlIKa IepyJolia3MiHy —
nepenocanka Cu?*. BoHa HakommuyeTbcs y KIITHHAX MO3KY, NEUYiHKH, HUPOK,

porisui oueit. Hapmmox Cu?*

MOPYIIYE MPOLECH TIIKOMI3Yy Ta AUXaHHS KIITHH.
XBopoOa mMoxke nposiBisTucsa y 6-50 pokis, a Haivacrime y 15-20-piuHomMy Billi.
[TopymyeTsess pobota neuinku (mupo3 nedinku), Hupok, [ITHC. Croocrepiraerbes
3arajibHa CIa0KiCTh, TPEMTIHHS PYK, TOJIOBH, 3MIHa MOBH, Mapajiyi, emijencis,
3HM)KEHHSI 1HTENeKTy. J1arHo3 — CHHbO-3€JIeHe KUIbIE Ha pailAyHid 00O0JIOHII
oueii. MenoTeparnis — IpUAOM Npenaparis, ki BuoasTs CU?* 3 opramizmy. Uum

paHilIe A1arHOCTOBAHO 3aXBOPIOBAHHS, TUM €(EKTUBHIIIE JIIKYBaHHS.

T'emozcnooinonamii

VY nrogunu BusiBiieHo Oisibin 200 BapiaHTIB aHOMaJi FreMOTJIO0IHY.

Cepnonodiono-knimunna amemisa — ayTOCOMHO-JIOMIHAHTHA MyTaIlis 3
HENOBHMM JIOMiHYBaHHSM. Y [-7aHIio31 BinOyBaeTbcs 3aMiHa TIUIyTaMiHOBOI
KHCJIOTH Ha BaliH. Y TOMO3UTOT aHOMaJbHUN TeMOTJIOOIH (HE PO3UMHSIETHCA Y
11a3Mi epUTPOLIMTY) BUMNaAa€e B ocad. Epurpouut npuitmae dhopmy niBMmicsis. Bin
HE TPaHCIOPTY€E KUCEHb Ta BUKIIMKAE 3aKYITOPIOBaHHS KamiasipiB (TpomOo3u). iTu
HApOJKYIOThCSL CJIa0Ki, JKOBTSAHWYHI,TPOMOO3M MPU3BOAATH [0 IHCYJIBTIB Ta
1H(papkTiB. ['oMO3UTOTH — JleTajgbHa MyTalis. ['eTepo3uroTu KIiHIYHO 370POBI.
[Tpu 3miH1 aTMOC(hEpHOTO TUCKY MiABUIIYETHCS B’ SI3KICTh KPOBI 1 JIFOJIMHA BTpayae

CB1JIOMICTh. Taki JIFoAM HE XBOPiIOTh Ha Majsipit0. ToMy eBOJIIOIIHHO MyTaHTHHM
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reH 30epircs y kpaiHax, Jie posnoBcropkeHa Manspis (Iamis, IliBnenHo-CxigHa
A3is).

Tanacemia 1OB’si3aHa 3 TOPYIICHHSM CHIBBIAHOIIEGHHS IJIOOYNT Yy
reMorIo0iHI.

Tanacemia-a Mae y TOMO3UTOT YOTUPHU [-JIaHIIOTH Y 100y (B HOpMi 2[3-
Ta 20), y TETEpPO3UTrOT — OAWH o-JaHIor ta 3. ['omo3urora — JeTayibHA,
TETEPO3UroTa — BasKKa popMa aHeMii.

Tanacemia-f Mae y TOMO3ZUIOT YOTHPU O-JIAHLIOTH Yy TJIOOYJi (Bakka
anemisa Kymi), y rerepo3uror — Tpu o- Ta ouH B-naHuor (Jierka popma aHemii).

TI'emoghinia A i B — X-peniecuBHa MmyTaiisi. Y XBOPOi JIOJUHU TOTaHE
3TOpPTaHHS KpPOBi, KPOBOBUJIMBU TICJIS TPaBM, ONeEpailiif, 1HKOJU O3 MPHUYHUH.
JlikyBanHus remo¢imi A — CBDKOIO ab0 CBIXKO3aMOPOKEHOI KpoB’i0 ((dakTop
3roptanHs xuBe 8-12 roaun). JlikyBanus remodimi B — KOHCEpBOBaHOIO KPOB'IO
(bakTop 3ropranHsa >kuBe 15 nHiB). HeoOximHO oOepiratu Takux JIOJEH Bij
ctpeciB Ta TpaBMm. lemodinii C 1 [ — ayTOCOMHO-TOMIHAHTHI MYyTaIlli.

[lepebiratote serme. 3apa3 MOXJIUBE Ju(epeHLIiOBaHE 11arHOCTYBaHHS

reMo1imiii.
[HIIOIO TPYMOIO TEHHUX XBOPOO € oOe3mopghozenesu — TOPYIICHHS
Mopdonorii  opraHiB.  Hampuknan: — Bpo/pKeHHUH ~ BUBHX — CTE€THA — —

ayTOCOMHOPEIIECUBHE 3aXBOPIOBAHHS; BIICYTHICTh BEPXHIX PI3IiB — X-pEIIECUBHE.
JliarHocTuka: KIiHIYHHN orjsaa.  [lpm  Aeskux 3axBOPIOBaHHSAX MOXKJIMBA

X1pypriduHa, OpTONeANYHa, CTOMATOJIOTIYHA KOPEKITis.

4.2. Matepianu nisi camokonTpoJiio (Ctrl + Bignosiab):
1. IHK anaui3 — me:
A.Komrmiekc npodiTakTHIHUX 3aX0/11B, CIIPSIMOBAHKUX Ha 3aM00ITaHHS PO3BUTKY

3aXBOPIOBAHb Y AUTUHU MICIISI HAPOKCHHS
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B. Komruiekc o0cTexeHsb, 3a SIKUM 11arHOCTYIOTh 3aXBOPIOBAHHS B eMOpIOHa Ta
IUIOY

C. BuznaueHHs MOpYIIEHHS XIMIYHOI CTPYKTYpHY TeHA

D. KoMIiekc 11arHOCTUYHUX AOCHIIKEHb, 3a SIKUM IPOTHO3YIOTh 310pOB’s

MaiOyTHBOI TUTUHU B POJIMHAX 3 OOTSHKEHOI CIAIKOBICTIO

E. Kommiekc o0cTexkeHb, 3a SKUM BUSIBIISIIOTH BILIUB CEPEAOBHINA HA TEHOTHUIT 2.
006’exTamu 111 IPoBeIeHHS 0i0XIMIYHOI JIATHOCTHKY CIIAIKOBOI MATOJIOTII
MOKYThb OyTH:

A.Ceua

B. Kynbrypa ¢16pobnactis

C. Kynbsrypa nimdonuris

D.3poroBinuii emiTenii mKipu

E. Knitnan 6yKanpbHOTO eIiTeliio

3. MeToaom giarHocTukH ae3mopgoreHesis €:

A. brau3HIOKOBUM

['eneanoriunui

Kuni"iyauit orsisa XBoporo

['eHeTHKa COMAaTHYHUX KIITUH

MoenroBatHas

B Mmoo w

HasiBHiCTb MYTAHTHOI0 TeHAa MOKHA BCTAHOBUTH 32 TAKHM MeETOJ0M
reHetuku: A. [{luroreHeTnaHNM

B. Busnauenns X-xpoMaTtuny

C. Jlepmarormdukn

D. I'eneanoriunum

E. bioxiMiuauM

5. barbko Ta MaTH 310pPOBi, ajle MAKOTh IUTHHY XBOPY HA rajaKkTo3eMilo.

SIknii resHoTun 0aTbKIB?
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6. XBopo6a Biiibcona - KonoBajioBa BUHHKAE i1 Yac MOPYHIEHHSA O0OMiHY:
A. Mini

B.Deninananiny

C. anakTo3n

D. T anrmoomiiais

E. I'yaniny

/. Ha3BiTh XBOpOOHU BYIJIEBOAHOI0 O0OMIHY.

A. Anp01HI3M Ta MYKOBICITH/I03

B. Manakro3emis Ta anmkanToHypis

C. [{uctunypis Ta aMOBpaTU4HA 1/110Tis

D. Taynacemis Ta ceprnoBUAHO-KJIITUHHA aHEMIs

E. ®pykTo3emis Ta raiakTo3eMis

8. Jluisl 1iarHOCTUKM SIKOI XBOPOOH BUKOPHCTOBYIOTH TecT ['aTpi?

A. DeHinKkeToHypii

B. Anb01HI3My

C. ®dpykro3emii

D.uctunypii

E. NamakTo3emii

9. Ilpu HecTayi pepMeHTY rOMOT€HTH3MHA3H, C€Ya HOBOHAPO/’KEHOT 0
320apBJIIOE MEJTIOMIKH Y YOPHUH KOJIip. SIke 3aXBOPHOBaHHS YCIAAKYBaJIA A
autuHa? A. OpykTo3eMiro

B. ®eninkeronypiro
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C. Jliaber

D. AnkanToHypito

E. 'anakrozemiro

10. IMicis HaHeceHHS] HA MOKPY NeJIOIIKY HOBOHapoaxkeHoro 10% po3dyuna
xJjopuny 3aaiza(Ill), 3'sBuiacs 3ejieHa misiMa. Slke cnagkoBe 3aXBOPIOBAHHSA
Moske mpunycTuTH Jikap? A. XBopoOy Buiscona-Konosanosa

B. XBopoOy Tes-Cakca

C. Tamakto3emito

D. XBopoOy "kieHoBoro cupory"

E. ®eHimkeToHYpIO

HpOTOKOJI INPAKTHYHOI'O 3AHATTH

Jlata

Po6ora Nel. Awuaniz nopywenna amiHOKUCIOMHO20 OOMIHY Y JIHOOUHU AK

pe3yiomam 2eHHUX Mymauii.
Ha cxemi mno3HauTe XBOpOOM [0 SKUX TMPU3BOJAUTH MOPYLIEHHS OOMIHY

AMIHOKHCJIOT.

deHIaNaHIH > Tupo3un :Nv] JIODA Ej> MeJlaHIH

I'oMOoreHTH3MHOBA K™Ta > CO2+H20

Po6oTa Ne2. I'enni xeopoou.

Kopucryrouncs niipydHUKOM Ta KOHCIIEKTOM JIEKI[1H, 3a[I0OBHITH TAOJIMIIIO.
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IlepBunHuii OioxiMmiuHuii nedeKT Ta
HasBa xBopoOu OCHOBHI ()¢eHOTHIIOBi NIPOSIBU

Deninkemonypin

Xeopooa

Tea-Caxca

Xeopooa Binvcona-

Konoeanosa

I'emodgpinia

Llykpoeuii diabem

Axonoponnazisn

bpaxioakmunia

Curvariiii 3aaaui:
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1.B omHoMy mosioroBoMy OYIMHKY HapOIWINCh OJHOCTaTeBl OJIM3HIOKH. 3a
CBIJUYEHHSAM JIIKapsi BOHM MajH OJHY IUIAleHTy. Yu MOXHa CTBEPIKYBaTH, IO
BOHHU T'OMO3HUT'OTHI?

2. BuBYeHO YOTHUpM TOKOJIHHA OJHI€I POJWHU 3a MATOJOTIYHOIO O3HAKOIO
(mectumanicts). Y TPbhOX MOKOJIHHAX € I1HAWBIAYYMH 3 II€I0 aHOMANIEI0, Y
4eTBepTOMY — HemMae. U MOXKHA CTBEP/XKYBAaTH, 10 B MaiOyTHHOMY MOKOIIHHI LIS
O3HAKa HE MOBTOPUTHCS?

3.Y XxBoporo BUsIBJI€HA MIJBULIEHA YYTIUBICTh JO NEHIUMWIIHY (Ha MICL1 BBEICHHS
BUHHUKA€E T[IOYEPBOHIHHS, HAOpsK, a TMOTIM MOPYIIEHHS CEePLEeBO-CYAUHHOL
cuctemu). U MOXKHA BIJHECTH 1€ 3aXBOPIOBaHHA JI0 CHAJKOBOI matoJiorii? ki

npoduIakTUyHi aii Tpeda 3podutn?

JlaTa i mignuc BUKJIagaya

5. MarepiajibHe Ta MeTOAMYHE 3a0e31eYeHHS.
1. TectoB1 3aBIaHHA.

2. HaBuyainbpHO-METONUYHUN TOCIOHUK.

SAHATTSA Ne 17

OCHOBH reHeTHKH JIOANHN. MeToau reHeTHKH
JIIOJIUHU: HUTOTeHETHYHUI TA NONYJIAUINHO-cTAaTUCTUYHU. Meauko-
reHeTH4He KOHCYJIbTYBAHHS

1. AkTtyajabHicTh TeMU. [{[uTOreHeTUUHUIM METOT € OAHUM 3 OCHOBHUX B pOOOTI
MEJIMKO-TEeHETUYHUX KOHCYJIbTaIlil. 3a HOro JOMOMOI0I0 BUSBIISIOThH
XPOMOCOMHI1 XBOPOOHU.

2. Meta 3aHATTS. 3HATHU K BU3HAYUTH T€HETUYHY CTPYKTYPY PI3HUX Ipym
HaceJieHHs. BMITH BUKOPUCTOBYBAaTH MOMJIMBOCTI IIMTOT€HETUYHOTO METOTY Ta

3HATH 3aX0U NociabeHHs i1 MyTareHHUX (aKTopiB.
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3. 3aBaaHHs JJI CAMOCTIiHOT po00TH M Yac MiATOTOBKH Ta NMPOBeJIeHHS
3aHATTS.

TeopeTruyHi NMUTAHHSA 10 3aAHIATT:

BusBnenns X- ta Y-xpoMaruny.

Metoauka BUTOTOBJICHHS IIpenapaTiB XpOMOCOM Ta iX Kiacuikalis.

['eHeTHYHI OCHOBU XPOMOCOMHHUX XBOPOO.

£ g IR

XapakTepucTrKa MOMyJIAIiHO-CTaTUCTUIHOTO MeToy. 3akoH JI. Xapmi i B.
Baitn6epra.

5. IlpodinakTuka ciaAKOBUX XBOPOO Ta MEAUKO-TEHETUYHE KOHCYJIbTYBAaHHSI.

Humozenemuunuit  memoo. 3acHOBaHUM Ha
MIKPOCKOIIIYHOMY JOCIIJI)KEHHI CTPYKTYPH Ta KIJIBKOCTI XpPOMOCOM.

[{uToreHeTHYHNN METO JO3BOJISIE:

0 BuBuYMTH KaplOTUI OPraHi3My

0 BwuBYMTH TUIIK Ta IPUYWHA BUHUKHEHHS XPOMOCOMHHX MYTAIlii
O JliarHoCTyBaTH XpOMOCOMH1 XBOpOOH

0 BwuzHauuTu cTaTh OpraHizmMy npu (HEHOTUTIOBUX MOPYIICHHSX.
[{uToreHeTHYHMI METO]T BKJIFOYAE:

* METOJ] CTATE€BOTO XPOMATHHY;

* MeTO/ MeTada3HOI MIIACTUHKU (Kap1OTUITyBaHH).

Merton cmamegozo xpomamurny BUKOPHUCTOBYIOTH JUIS BHBYCHHS YHCTIA
XpoMocoM Yy iHTepda3Hux KiiTHHaX. lle HempsiMe BHU3HAYECHHS KIUIBKOCTI
XPOMOCOM.

VY 1949 p. M. bapp ta Y. beptpam y siapax HEUpPOHIB KIIMIKA BUSBWIHA
HEBEJIMKE SICKpaBo 3a0apBieHe Tublle. [1i3Hime BUeH1 JOBEIH, 110 BOHO MICTHTHCS
TITBKH Y sApaX KIITHH caMKu. Y camiiiB Horo Hema. lle Tinbile Ha3Bamm
cmameeuii xpomamun, a6o minsue bappa. CrareBuii XpoMaTHH — I

criipajizoBaHa X-XpOMOCOMa, sika 1HAKTHUBYEThCA Y €MOpioreHes3i /10 PO3BUTKY
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cTaTeBuX 3ay03. B HOpMI y xiHOK 20-60 % KIITUH y SIAPI MICTATH OJIHE TUIBIIE
CTaTeBOro xpoMatuHy. KimbKiCTh TpyAOYOK CTAaTeBOrO XPOMATHHY 3aBXKIU Ha
OJIHy MEHIIe BiJ yuciaa X-xpomMocoM. Yacriie 3a Bce cTaTeBUH XpOMAaTHH
BUJIUISIIOTh Yy CIMTeNalbHUX KIITHHAX CJIM30BOi OOOJOHKM MK (OyKanbHUN
3iCK00), a TaKOXK Yy HEUTpodiax y BUTIISAAI BUPOCTY siapa (OapabaHHA Mamndka).
BunaineHHs cTaTeBOro XpOMaTHHY BHKOPHCTOBYIOTH JJIsi J1arHOCTUKH XBOpPOO,
BUKJIMKAHUX MOPYUIEHHSM KUIBKOCTI X-XpOMOCOM, EKCIIPEC-I1arHOCTUKU CTaTl
HaBITh 3a 3aJMIIKaMHM TKaHWH. Hampuknaa: y iHku 3 Kapiotunom 45,X0
(cungpom IllepemieBcrkoro-TepHepa, MOHOCOMIsI-X) Ta B HOPMI y YOJOBIKIB XY
Apa KJIITUH HE MICTATh CTaTeBOro xpomaruHy. Ilpum cungpomi tpucomii-X y
KIHKM YTBOPIOETHCS JIBl TPYAOUYKH, Y YOJIOBIKIB 3 KapioturnoM 47 (XXVY) — onHa
rpyZ0uKa XpOMaTHuHy, 3 Kapiotunom 48, XXXV — nBi.

Y-xpomamun (cunonim F-Tinbie) — 11e yacTka, sika npu 3adapOoByBaHHI
anpa (hIoOpeceHTHUMU OapBHUKAMH 1HTEHCUBHO CBITUTHCS 1 BIAPI3HAETHCS BIJ
IHIIMX XpoMocoM. J[ii BHU3HA4Y€HHsS Y-CTaT€BOrO0 XpPOMATUHY Ma3Kd CIIHM30BOI
OOOJIOHKM IIIOKM YOJIOBIKA 3a0apBIIOIOTh AaKPUXIHOM 1 PpO3JIUBISAIOTECA Y
JIOMIHECHIEHTHUM ~ MiKpockon. KuibkicTe  Y-Tinelb AOPIBHIOE  KIJIBKOCTI
YXpoMocoM y KapioTHUIi.

Meton memagpaznoi nracmunku (KapiomunyeanHts) 1ae 3MOTy BUBUUTH
YHUCJIO Ta CTPYKTYPY XpOMOCOM. BiH BUKOPHUCTOBYETHCS JJIs IIaTHOCTUKHU Oaratbox
CHaJIKOBUX XBOPOO, BUBUCHHS XPOMOCOMHHUX aHOMAJiH y KIIITUHAX.

MeTon ckinaa€eThCs 3 HACTYITHUX €TaliB:

a) OmpumanHs Xpomocom.

Jliist Toro mo0 nmpurotyBat MeTtadasHy IUIACTUHKY YacTille 3a Bce OepyTh
KIITUHA niepudepuydnoi kposi (JiMdorutu). Dpakiiro JiMEOOIUTIB OTPUMYIOTH B
pe3ynbTari HeHTpUQYryBaHHS KPOBI, JOJAIOTh iX JO0 MOXXHUBHOTO CEpeIOBUINA 1
KyJapTuBYIOTh 2 nob6u npu t 370C. IloTiM [ CTUMYJSALIT MITO3Y JOAAOTh

ditoremMarmioTUHIH (TTOKUBHE CEPENOBHUINE), a MO0 3yMWHUTH MITO3 Ha CTafil
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MeTadazu — KOJXiuH (pylHye HUTKH BepeTeHa mojaury). [licias mporo KmTHHU
OoOpOOJISIIOTh TIMOTOHIYHUM Ppo3urHOM. KINTHHHI MeMOpaHW pPO3PUBAIOTHCS, 1
XpPOMOCOMH BUIBHO JI€KaTh Ha JesAKid BimcTaHi ogHa Bix omgHOl (MeTtadasHi
MJIACTUHKH ).

b) @apoysanns xpomocom.

[Ipenapat papOyroTs OapBHUKAMHU B 3aJIKHOCTI BiJl METH AOCTIHKCHHS:

O 3arambHe — JUIs TMiApaxyHKY 4Kciia XPOMOCOM;
0 mudepenmianpae: R, G — ms BU3HAYEHHS TOMOJIOTIYHUX XpoMmocoM, Q, C — mis
BU3HAUYCHHS abeparliii, TOXOHKEHHS XPOMOCOM.

[ToTiM HaKpUBaIOTh HAKPUBHUM CKEJbILIEM, IUBIATHCS I MIKPOCKOIOM (abo
pobisaTh MikpodoTorpadii).

C) Awnaniz xpomoconm.

BuB4aroTe XxpoMocomu: TOBXKUHY, (POpMy, po3TalyBaHHs IIEHTPOMEPH Ta

1H.

Cknanaroth Kapiorpamy. Kapiocpama — 1ie po3TallyBaHHS IO IOPSIKY
KOXHOI Mapy XpOMOCOM 3a pO3MIPOM: BiJl OUIBLIOT JO MEHILIOI, OKPEMO BUHOCSTH
CTaTeBl XpPOMOCOMH.

Xpomocomui xeopobu — 11e BeIrKa rpymna CrajkoBUX XBOPOO, IPUUMHOIO

SKUX BUCTYIAIOTh XPOMOCOMHI 200 T€HOMH1 MyTallii.

['eHomHi1 MyTaIlii moB’s3aH1 31 3MIHOIO Yncia XxpoMocoM. [IpuurHO0 MOXke
OyTH HEpPO3XOJKEHHS XPOMOCOM B IMEploJ Meio3y uuM MiTo3y. Tpucomis 3a
BEJUKUMH ayTOCOMaMH, MOHOCOMIi 3a BciMa xpomocomamu (okpim X0) — neranbHi
myTarfii. YacTimme 3a Bce 3Urora TMHE Ha paHHIX €Tamax pPo3BUTKY. Tpucomii 3a
CTaTeBHUMH XPOMOCOMaMHU — CTEpUJIbHI MyTallii, 3a HEBEIMKHUMH ayTOCOMaMH
(2022) — mopymrenns [THC, inTenexry.

VYci BuImM XpoMocoMHHX abepariiii (OKpiM 30a1aHCOBaHUX TPaHCIOKAI[IN)

MIPU3BOJIATH 0 3HUKEHHSI )KUTTE3ATHOCTI T4 BAKKUX MATOJIOTIH.
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1. Xpomocomui xeopobu, aKi GuHUKIU y pe3yibmami NOPYUIEHH

KIIbKOCII AYMOCOM.:

Tpucomisi -21 (xBopoda Jlayna). Yactora 3ycrpivanbHocti 1:500-700
[puunHoO matosorii € Tpucomis mo 21-it xpomocomi — kapiotun 47,217, XX;
47,21%, XY. XapakrepHi o3HaKu xBopoou JlayHa:

* [ICUXIYHA BIJCTAJICTh, BUpXKECHA y PI3HIN Mipi;
* MOpYyIICHHs OYI0BM BHYTPIIIHIX OpraHiB (cepus, KpPYIMHUX
cynus, IIKT, cyrino0iB);
* BKOpPOYEHI KIHIIIBKH, By3bKa I'py/IHA KJIITHHA;
* MaJICHBKHI ueper, aHoMalii Oy0BU 001u4us (TJI0CKE, ITUPOKE
nepeHices);
* OYHI IIUIMHHU BY3bKi, 3 KOCHUM pPO3pi30M, NPHUCYTHS HaBUCAKO4ya

CKJIaJIKa BEPXHBHOI MOBIKH — CITIKAHT.

Tpucomisi -13 (cunapom Ilaray). YUacrora 1:5000. Kapiotun 47,13". Ilpu
11 aHOMaTii CIIOCTEPIraeThCs:

* PO3IICIUICHHS TBEPIAOTO Ta M'SKOro TigHEOIHHS, HE3POIICHHS
ryou;

* Mikpouedanis

* HEJOPO3BUHEHHS a00 BIJCYTHICTHh O4el (MiKpodTambMis
abo

aHo(pTanbmis);
* HEMpaBUJILHO CPOPMOBaHI ByXa;

e nedopmarlisi KHCTI Ta CTOI, 3YCTPIYA€TbCS TOMIJAKTUIIS Ta
CUHAAKTUJIIA (3POILEHHS MaJbIIB);

e mopymieHHs: GYHKIII BHYTPIIIHIX OpraHiB — Cepls, HUPOK,
TPaBHOI Ta HEPBOBOI CUCTEMH.
3a3Buuail, TPUBAJIICTh KUTTS KX Jto/iel He niepeButrye 1 pik (85% — 1o 6

Mics1iB, 5% — 10 3 pOKiB).
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Tpucomis -18 (cunapom Easapaca). Yactora 1:8000-11000. Kapiotun
47,18". XapakTepHi 03HAaKH [IbOI'O CHHAPOMY:
* TIOpPYIIEHHSI CEeplEBO-CYAMHHOI CUCTEMH, BaJd HHUPOK, aHOMAIii
OTMIOPHOPYXOBOTO arnapary;
* BY3bKHI1 100, IKPOKA BUCTyHal04a MOTHINLIS;
* JIOCUTh HU3bKO PO3TAIIIOBAHI BYXa;
* HEJOPO3BUHEHICTh HUKHBOI HIEIICTIH;

* Majbll PyK MIKUPOKI Ta KOPOTKI (CTUCHYTI).
CwmepTh HacTynae 10 2—3 MICSIIB MICJSI HAPOKEHHS, 1O POKY JO0KUBAE

10%.
Ouirodpenia — tpucomist 3a 22 maporo, 47, 22", Ile kIiHIYHO BHpa)KeHI

(bopMH HETOYMKYBATOCTI, SIKI 3yMOBJIEHI OPYILIEHHSIM PO3BUTKY MO3KY JIFOAUHHU.

2. XpomocomHi xeopoou, AKi GUHUKAU Y pe3yiabmami HOPYULEHHS

cmpyKkmypu aymocom.

Cunapom «xpuk kimkmw». Yacrora 1:10000-50000. Bunukae npu generii
KOPOTKOTO Mieya 5-0i XpOMOCOMH. Y JITEH CHOCTEPIraEThCsl MOPYLIEHHS OY0BU
ropTaHi, TOMy BOHU Yy PAaHHbOMY IUTHHCTBI MarOTh OCOOJMBUN «HSBKAIOUUI»
TeMOp rosiocy. IIpuCyTHA BiICTaNmICTh Yy TICUXOMOTOPHOMY PO3BUTKY Ta

HEJOYMKYBATICTh, CXUJIBHICTb A0 IHPEKLIA BEPXHIX IUXATbHUX HUISIXIB.
binburicTe aiTel 10XKUBa€ 10 MiTITKOBOTO BIKY.

XpoHiunmii MiesoJieiiko3 (xBopoba (dimameabpiicbkoi XPOMOCOMH).
JoBre meue 22-0i XpOMOCOMHM TPAHCIOIIOETBCA Ha KOPOTKE Iuieue 9-oi
xpoMocomu. ComarhyHa MyTalis KITHH KpoBi. [laTonoriuni JeidKkonuTH
BUTICHSIIOTh HOpPMAajbHI JIGUKOIIMTH, IO 1 BHUKJIMKAE XBOPOOY: IMiIBUIIICHHS
TeMrepaTypu, 30UIbIICHHS MEUIHKU Ta CeNe31HKU. TpUBaIICTh KUTTS BiJl 2 MICSIIIB

710 8 POKiB.
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Cunapom /layna — tpancnokariis 21 xpomocomu Ha 13-15 a6o 22 mapw.
®denotun nuB. Buiie. I3 Bcix xBopux — Tpancaokaiis y 4%.
3. Xpomocomui xeopoou, AKi GUHUKAIOMb Yy pe3yibmami nOPYULeHHA

KLIbKOCMI CHLAM e6UX XDOMOCOM.:

[{uTonOoriuH1 MEXaHI3MHU:
P Q@ XX xJd XY

G XX,0 XY

F1 XXX; X0; XXY; YO

letal
Momnocomisi-X (cuaapom Hlepemesckoro-Tepuepa). Hacrora 1:2500-

5000. Kapiotum 45,X0, denotun xiHouwmit. lle emmHa cymicHa 3 JKUTTAM
MOHOCOMis y JItoAUHU. [Ipy IbOMY CUHAPOMI CIIOCTEPITaEThCS:
* HEJOPO3BUHEHHS S€YHUKIB (CTEPUIIBHICTD);
* nopyueHHs (QyHKIIT HUPOK, CEepIs;
* JUCHPOIOPIIs Tijia: OLIbIIE PO3BUHEHA BEPXHS YaCTUHA (ILIMPOKI
J1e4i 1 By3bKUM Ta3), HUXKHI KIHI[IBKH BKOPOUCHI;
* 3picT 135-145 cm;
* KOpOTKa IMs 31 ckiagkamu (“mus cdiHkca’), HU3BKUM 3pICT,
BOJIOCCSI Ha TTOTHJINILL;
* «AHTHMOHTOJIOTIHHIT» pPO3pi3 OueH;

* IHTEJICKT B1JI HOPMAJILHOTO JI0 PO3YMOBOI BIJICTAIOCTI

Excnpec-aiarHoctuka npoBOAUTHCS UTOJIOTTYHUM METOJIOM Y
COMAaTHYHUX KJITUHAX: CTATEBUI XPOMATHH Y TaKUX KIHOK BIJCYTHI.

Tpucomisn-X. Kapiorun 47 (XXX). YUactora 1,4:1000. deroTutm x«iHOUUH.
[Tpu 11bOMY CHHIPOMI YACTO 3yCTPIYAIOTHCS:

* HEBEJIMKI BIAXWJIECHHS y (I3MYHOMY PO3BUTKY (40JIOBIYa OyAoBa
Tija);
* mopymieHHss (yHKIT S€YHUKIB, TepeadacHui KiiMmakc; 0O

SHU>KCHHA iHTeHCKTyaHLHOFO PO3BUTKY.
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VY 1ux )KIHOK Y COMaTUYHUX KIIITUHAX € JIBA TUIbIS CTATEBOIO XPOMATUHY.

Cunapom Knaitndeantepa. Kapiotun 47 (XXV). Yacrora 1:500-1000.
deHoTun YoIoBIYHiA. XapaKkTepHa 0COOJINBICTD:

* HEJIOPO3BHHEHICTh CIM SHHMKIB Ta BIJICYTHICTh CIEPMATOICHE3Y

(CTEepHIIBHICTBD);

* acTeHIYHUH TUN OyJAOBU Tija: BY3bKI IUIeYl, MIMPOKHM Ta3,

BIJIKJIaJIaHHS JKUPY 32 )KIHOYUM THIIOM, CJI1a0KO pO3BHHEHA MYCKYJIaTypa;

* HE3HAYHMI pICT BOJIOCCA HAa 00yl a00 MOro BiJCYTHICTb.

[Ipu excrpec-AiarHOCTUIl y COMaTUYHUX KIITHHAX BUSBJISETHCS TPyA0UYKa
crateBoro xpomatuny. [Ipu 361ab11eHH1 uncna X-xpomocom (48, XXV),
BIJIXWJICHHSI TIOCUJTIOIOTHCS, CIIOCTEPITAETHCS PO3YMOBA B1JICTAJIICTh.

IHouicomist 3a Y-xpomocomor. Kapiorun 47 (XYY). Hacrora 1:1000.
®enotun yosioBiuui. [Ipu uboMy cuHapOMI:

* CTaTeBi 321031 PO3BUBAIOTHCS HOPMAIBHO;
* BHCOKWHH 3piCT;
* aHoMaJii 3y0iB Ta KICTKOBOI1 CUCTEMU;

* HEaJIeKBaTHA MOBE/IHKA, arPECUBHICTb.

ITix yac mpoBeaeHHS €KCIPeC-1arHOCTUKH, Y COMATHYHUX KITITHHAX
BUSIBJISIETHCS TOJBIMHUI Y-xpomatuH. [Ipu kapiotuni 48, XYYV cnocrepiraerbes
Oe3IuIi s, PO3yMOBa BIICTANICTh, acoIliadbHa MOBE/IIHKA.

Cunapom Moppica Yacrora ckmamgae 1:1000-50000. Kapiotun XV,
denotur xiHounil. PO3BUHYTI MOJIOYHI1 3271031, 30BHIIIHI )KIHOY1 CTaTEBl OpraHu 3
aHOMAJTI€10, BCEPE/INHI — CIM’ STHUKH.

I'epmagpoantuizm (cnpaB:kHiil) HasBHICTE KIHOYMX Ta 4YOJIOBIYMX

CTaTeBUX TOHAJ, MOABIMHA Oy/10Ba 30BHIIIHIX CTATEBUX OPTaHIB 3 BIIXUJICHHIMHU.

Honynayiitno-cmamucmuunuit memoo. 3a JTONOMOIOK LbOTO METOLY

BHBYAIOTh TEHETUYHY CTPYKTYpY MOMYJISIIi y OAHOMY a00 ESAKUX MOKOJIHHSIX.
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[{um MeTOAOM MOXKHA:

*  po3paxyBaTH YacCTOTY MPOSBIICHHS y MOMYJISIIIi JOMIHAHTHUX Ta PEIECUBHUX
IeHIB Ta pPI3HOMaHITHI TEHOTHIHM IO UM ajeisM (T€HETUYHY CTPYKTYpPY
TIOTTYJISITIIN );

*  BHUSICHUTH PO3IMOBCIODKEHHS y TOMYJAIii crmagkoBux XBopoO. lle BakiamBo
TS TpO(1IAaKTUYHOL Ta COLIAIBHOT METUITUHU;

*  BUBYMTH HMIBHJKICTh MYTAIlIHHOTO IPOIECY 1 MOro mpuuuHU (pojb (GpakTopiB
30BHIIIHHOTO CEPEIOBUINA Y BUHUKHEHHI Ta PO3MOBCIOKEHH] MyTaIlii).

Jis  Toro, 1mo0 BU3HAYATH TEHETUYHY CTPYKTYypy MNONYJIALLi,
3aCTOCOBYIOTh 3aKOH TE€HETHYHOI piBHOBaru Xapoi-Baitnoepza. Bin 103Bojsie
BCTAHOBUTH CITIBBIJIHOIIIEHHS T€HIB Ta TEHOTHUINB B 1ACalbHIA IOMYJISIII.
[Tomynsitiist — 1€ rpyrma JIroAeH, sika TOBro MEIIKae Ha MEeBHINA TepUTOpii Ta BUILHO

Oepe U006 (MEIKaHIl MicTa, cefia 1 T.1.). [1eanbHa NomysIsiisa XapakTepu3y€eThCsl:

0 BenmkorO KiIBKICTIO 0COOMH (1151 roauHu Oubiie 4500)

0 HasBHICTIO MaHMIKCIT (BUIbHE CXPEIlyBaHHS );

0 BiACYTHICTIO MyTaIlil;

0 BiACYTHICTIO MPUPOAHOTO 1000py U BiICYTHICTIO MIrpaliii TeHy.

VYV Takux mNomysismisx 13 TMOKOJIHHA B IOKOJIHHS YacToTa TEHIB Ta
TE€HOTHIIIB MOCTIIHA.

MaremaTnuHo 3akoH Xapji-BaiiHOepra MoxkHa 3amucatv (OpPMYIIOH:

p(A)+a(a)=1(100%)

Jlist po3poOku 3aco0iB MPOQPUIAKTUKH CIAJAKOBUX XBOPOO HEOOXITHO
po3paxyBaTH YacTOTy JIoJied 3 pI3HUMH TeHoTurnamu. lle mMokHa 3poOuth 3a
dbopmyio1O:

(p +0)*=p*+2pq + g° =1 (100%), ze:

p —dYacToTa JOMIHAHTHOTO aJieifo; (| — YacToTa

PELIECHBHOTO alelo, 3BicHO P + ( = 1; p?— wacTora

I[OMiHaHTHI/IX TOMO3UI'OT,
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2P0~ 4YacToTa TIe€TepO3Uror; > —

4acTOTa PEIECUBHUX TOMO3HUTOT;

Ile HEOOX1HO I PO3POOKHU 3aX011B MPOPITAKTUKHU CIIaIKOBUX XBOPOO.
Tax, M MeTo10M OYJI0 BCTAaHOBIICHO, IO TEHU PEe3yC-HEraTUBHOTO (DaKTOPy
3yCTPIYaAIOTHCS YACTIIIE Y €BPOMNEHIIIB, 1 X CHIBBIIHOMICHHS Y MOMYJISIIT CKIa1a€e
15% Rh: 85% Rh*. Tak sixk HecymicHicTh reHoTHITY MaTepi Rh™ ta mioxy Rh*
MIPU3BOJUTH JI0 BAKKHX IMATOJIOTIH, OYJIO pO3pOOICHO TIpOrpamy ix MpodiTaKTHKH.

HOHYHHHiﬁHa ICHCTHUKa BCTAHOBHUJIA, IITIO € I'CHH.

O yuisepcanvhi, siKi pO3NMOBCIOMKEHI CKpPI3b (JaIbTOHI3M 3ycTpidaeTrbes y 7%
40J10BiKIB Ta y 0,5% *KIHOK).
O nokaneni, sKi  pO3NOBCIOMKEHI B NEBHUX  pailoHax  (Tayiacemis,
CEpHonoIIOHOKIITUHHA aHEMis).
Ane 1ie noHATTS Moke OyTH BIZHOCHMM. Tak, réH ayTOCOMHO-PELECUBHOI
amaBpoTH4HOI 17110TIi (cuHapoMm Tes-Cakca) B cepeHbOMY PO3MOBCIOKEHUH 3

yactoTtoto 1:300000, a y momymsiiisix €BpeiB — 3 yactororo 1:3000.

Meouko-2enemuune koncynomyeannusn (MI'K) — HaliG11b111
pO3MOBCIO/IKeHa (popMa MpoDUIAKTUKH CHIaJKOBUX 3axBoptoBaHb. MI'K — 11e BuA
CHeIiaTi30BaHO1 MEIMYHOI JOTIOMOTH, 1[0 CIPSIMOBaHa Ha MOMEPEKEHHS MOSBU Y
POJIMHI TUTHHU 13 CIIAIKOBOIO MATOJOT1€10. MeIUKO-TeHETUYHE KOHCYIbTYBaHHS
MPOXOJIUTh Y MEANKO-TeHETUYHUX TeHTpax. CKIIaJa€eThCs 3 TPHOX ETalllB:

1% Ilocmanoexka oOiacno3y (BU3HAYEHHS THUITY CIIaJIKOBOCTI,
BiJl KOTO YCIIaJKOBaHE, TCHETHYHA MPHYNHA). BUKOPHUCTOBYIOTH METOIH:
TreHEaJIOTIYHMI, IUTOreHeTHYHMH, O10XiMiuaui, JIHK-anamis.

2. IlIpocno3 pu3uky 310pOB’S TUTUHU. PU3MK pO3paxoBYIOTh
3a 3akoHamMu Menzaens ta Moprada abo 3a eMMIPUYHUMHU TaAOIHIISIMU
pusuKy (iX BHUKOPHCTOBYIOTH JJISi PO3PaXyHKY PHU3UKY JUIsl MOJITEHHUX

XBOpOO Ta XBOpOO 31 CIAJKOBOK  CXWJBHICTIO 1  CKJIQJHOIO
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neHeTpaHTHICTIO). ['eHetnynmnii pusuk konuBaerbes Big 0 mo 100 %.
Huzpkuii: 0-12% — ciMm’ss Moke MaTu AUTHHY, cepenniii: 12-20% — cim’s
MOX€ MaTH JUTHHY TIUIBKH IIiJI CIOCTEPEKEHHSIM JIKaps-TeHETHKA,
BHCOKHIA: Oubie 21% — ciM’1 HebakaHO MaTH JUTHHY.

S; Bucnoeéxu ma noscnennsn IMIPOTrHO3Y I'CHECTUYHOI'O PU3UKY.

KOHKpGTHa J0OIIOMOTI'a ciM’1 3 TCHETUYHOIO ITaTOJIOTIENO.

4.2. Marepianu g camokonTpoJo (Ctrl + Bigmosianb):
1. [luToreHeTHYHMI METO IPYHTYEThCS HA:
A.CTaTUCTUYHOMY aHalli31 Te€HIB Y OIS

B. SIkicHUX peakiisix BUSBJICHHS MIPOJAYKTIB OOMIHY B KPOBI1
C. MiKpOCKOIIIYHOMY JTOCIIIKEHHI XPOMOCOM
D.BusznauenHi nociaigoBHOCTI HykieoTu i B JIHK

E. Cenekiii k1iTUH

2. 3a 10MOMOT0I0 SIKOT0 METO/Iy MO’KHA J{iarHOCTYBATH CHHPOM ,,KOTSIY0TO
KPHUKY”?

CrareBoro X-xpomaTuHy

BioximiuHoro

I'eHeasoriyHOTrO

S o w >

CraTteBoro Y-xpoMaTuHy

E. KapiotunyBanus

3. Ha3BiTh (popmyJiy kapioTuiy XBoporo i3 CHHApPOMOM
IllepemeBcbkoroTepuepa:

A. 46, XX

B. 47, XXV C. 45, X0
D. 47, XXX

E. 47, XVVY
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4. KoHneHTpanisi AOMiHAHTHOTO aJieJisi B MOMYJIALIL, 0 ckJIagaerbes 3 36%
romo3urot AA, 16% romo3uror aa, 48% rerepo3uror Aa, CTaHOBUTH (YACTOK
oauHuub): A. 0,3

B. 0,6

C. 04

D. 0,24

E. 0,06

5. SIkuii MeTO/I TeHETUKH BUKOPHCTOBYIOTH, 1100 3’ SICYyBATH, JOMIHAHTHOIO YU
peleCUBHOI0 € KOHKPETHA NMaTOJIOTiYHA O3HAKA?

[luroreneTnunmm

bioximiuaui

[TonynsuiitHO-CTaTUCTUYHU I

I'eHeasoriuHui

moo m »

bnuzHokoBu
6. Y onaka Jikap giarnocryBas cunapom Knaiindenbrepa. Skuii kapioTtun

xBoporo? A. 46, XX

B. 47, XXY
C. 46, XX, 5p
P, 47, XX,13"
E. 47,XVY

7. 3a 10MIOMOT010 HMTOr€HETUYHOT0 METO/Ia MOKHA AiarTHOCTYBATH:
A. OeHITKETOHYPIIO

B. XBopoOy ITapkincona

C. Hiaber

D. Cunapom Mapdana

E. Cunnpowm IlaTay

8. SAIkuii MeTO/I reHeTHKH 1a€ 3MOT'Y BU3HAYATH KAPioTHN JIOAUHU?
A. Jlepmatormidiku
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B. bmm3niokoBwmii

C. IlonmynsuiiHO-CTaTUCTUIHUN

D. bioximiuHui

E. urorenernunui

9. MeToa BU3HAYEHHSI X-XPOMATHHY BUKOPUCTOBYIOTD ISl JIarHOCTHKH:
A. Cunapomy Jlayna

Cunapomy KiaitadensTepa

[u3o0dpenii

Cunapomy Ilaray

R LR, v

Cunnpomy Ensapica

10. KniTuHH aMHiOTHYHOI PiIMHU MiCTATH 10 ABi rPyA104YKH X-XPOMATHHY 32
PAXyHOK:

A. Tpucowmii no X- xpomocomi

Tpucowmii o 21-i xpomocomi

Tpucowmii o 18-i xpomocomi

Monocowmii o X-xpomocomi

. Daee). '

Hymnicomii

HpOTOKOJ'I INPAKTHYHOI'O 3AHATTH

Jata

Po6oTa Nel. Kapiomunu qroounu.

BuB4iTh mpaBwiia 3anucy KapioTUIIIB JIIOIUHU:

1. CrioyatKy 3alMCyIOTh 3arajibHE YHCIO XPOMOCOM.
2. IToTim, "yepe3 KoMy, CTaTeBi XpPOMOCOMH.

3. 3aiiBy XpoMOCOMYy, SIKIIIO BOHA €, 3aMHCYIOTh 3HAKOM ,,+”. BiZICyTHIO — 3HaKOM

929
2

4. KopoTke mjiede XpoMOCOMH — [, JOBI€ MJI€U€ XPOMOCOMH — (.
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BuBuiTh HOpMaJIbHI KAp1OTUITK KIHKH 1 YOJIOBIKA Ta MATOJIOTIYHO 3MIHEHI:

46, XX — HopmanbHuii ®KIHOYUH KapiOTHUII.

46, XY — HopManbHuil 40J0BIYHMI KapiOTHIIL.

47, XX, 21" — Cungpom JlayHa — >kiHKa, y KapioTwii sKoi € jomaTkoBa 21-a
XpoMocoMa.

47, XV, 21" — Cunapom JlayHa — 4oJIOBIK, y KapiOTHII SKOTO € JoaaTkoBa 21-a
XpoMocoMa.

46, XY, 5p — CUHApOM ,,KOTSYOTO KPUKY ~°, YOJOBIK, Y KaplOTHIIl SKOTO Jeelis

KOPOTKOTO IIe4a 5-01 XpOMOCOMM.

Po6oTa Ne2. Xpomocomni xeopoou.

3amoBHITH TAOIULIIO:

Hopymenns
Cunapom KapioTumy denorunu

Jayna

Ilamay

Eoeapoca

»»y KOMAY020 KPUKy”

Knaiingpenomepa
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IHlepewescovkozo-

Tepnepa

» CYREPHCIHKU

»Cynepuonogika”

Po6oTa Ne3. Po3é'a3yeannsn 3aoau.

1. BwusHauuTe 4YacTOTy PEUECHUBHOIO T€Ha, KU 3yMOBIIIOE OJAKUTHUN KOJIIp
Y, b L ;

ouen y nomyJisiii, 1e 75% nroien Kapooki.

Piwenna:

2. Slka WMOBIpPHICTH OAPYKECHHS 3 JKIHKOIO, SIKa € HOCieM reHa remModimii y
nonyJisiiii B siki Ha remodiiito xBopie 1 31 10 000 yonoBikiB?

Piwennsa:

Curyariiii 3ajaui:
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1. barekum pauTuHU 3 cuUHApoMoM JlayHa 3BEpHYNHCh 3a MOpPag00 0
MEJIMKOTCHETUYHOI KOHCyNbTarii. Ski Aii Mae 3IIMCHUTH JIIKap-T€HETHK?
[TpoanamnizyiiTe MOXXJIMBI BapiaHTH.

2. Jlo mikaps 3BEpHYJNOCS TMOAPYXKXKS, Yy SKOTO Hapoawjacs JUTHHA 3
PO3KOIMHOIO TyOM i migHeGiHHsA. IX IiKaBUTb, KUl PU3HUK HAPOIKEHHS APYroi
JUTUHU 3 Takol Bamoio po3BuTKy. Il[o mae 3'scyBatm mikap, mo0 3poOuTh
MPOTrHO3?

3. Y 310poBOi XKIHKM — HOCIs reHa remModunii Ha 9 THXKHI BariTHOCTI TpH
JOCITIJIKEHHI HA0OPY XPOMOCOM KJIITHH BOPCUHOK XOPIOHY BHSIBJICHO YOJIOBIUMIA
KapioTu. SIKy peKOMEH/IaIlit0 BariTHIM JKIHIIl 1aCTh TEHETHK B MEAMKOTCHETUYHIM

KOHCyJbTaIi? flka mopazaa Oyje npu BariTHOCTI )KIHOYUM TIJI0JI0OM?

JlaTa i mianuc BUKJIagaga

5. MarepiajibHe Ta MeTOAMYHE 3a0e31edeHHS.
1 TectoBi 3aBHaHHA.

2. HaBuanpHO-METOIUYHHAI ITOCIOHUK.

SAHSATTS Ne 18 Ipakruuni HABHYKY 3MicTOBUX MOAYJTIB 2 i
3.

1. AkryajabHicTb TemH. OJHIEIO 3 OCHOBHUX 3aJa4 MEIULUHU €
MPOTHO3YBAaHHS HWMOBIPHOCTI PU3UKY MPOSIBICHHS CIAJKOBOI MATOJIOTII Y
HamaakiB. Jlyxe BaxnauBo, 100 JTikapi audepeHIioBaId  TUIU
yCHaJKyBaHHS O3HaK, BMUIM MPOBOJUTH TE€HEATOTIYHUM aHalli3 POJAOBOIIB
Ta 3HATH OCHOBHI MIPUHITUITN MEINKO-TCHETUYHOTO KOHCYJILTYBaHHS.

2. Mera 3aHaTrTA. BUSBUTH CHPOMOXHICTH CTYACHTIB BUKOPUCTOBYBATH

TEOPETUYHI 3HAHHS Ha MPAKTHII].
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3. 3aBaaHHs AJIsl CAMOCTIiiiHOI po00TH MiJ Yac MiATOTOBKHU Ta NMPOBeAeHHS
3AHATTA.
JI1s BUKOHAHHS MPAKTHUYHUX HABUYOK CTYJACHTH OTPUMYIOTH 3a/1a4l Ha Pi3HI TUIIU

yCTHaAKyBaHHS T'CHiB.

BAHSATTS Ne 19 Kontpouas 3acBoennst moay.as 1
,»MOJIEKYJISIPHO-KJIITUHHUN TA OPTAHI3MOBUI
PIBHI OPTAHI3ALII ) KUTTSI”

1. Mera 3ansTTs. BUsiBUTH 3HaHHS CTYJI€HTIB 3 TEOPETUYHUX MUTAHb MOYJIS

ik

2. 3aBIaHHs AJ CAMOCTIiiHOI po6OTH Wil Yac MiArOTOBKH Ta MPOBEJAEHHS

3AHATTH.

Mopayne 1 mnpoBoguTbest 3a TecToBUMH 3aBaaHHsmu tuny KPOK-1. [lns
MIATOTOBKH 110 CKJIQJaHHS MOIYJS CTYIACHTH 3a TMUTaHHAMH 3aHsATh Ne 1-18

OTPUMYIOTh TECTOBI 3aBJIaHHS.
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IlepeJik nuTanp 1J1s1 CAMOCTiHHOI po0oTH
1. T'enna iHeHepis Ta 010TEXHOJIOT 1.
2. XKurrs xmiTuH mo3a opraHismMoM. KioHyBaHHsS KIITHH 3HAa4YeHHS METOIY
KYJIbTYpU TKaHUH JJI MEAULMHH.
3. CyuacHu#l cTaH AOCHIKEHb T€HOMa JIOJUHHU. ['eHeTW4YHI KapTh XpOMOCOM
JFOAVHH.
OHTOreHes3, Moro mepiou3ais.
EmOpioHansHu#t pO3BUTOK, Horo etanu. [IpoBi3opH1 opraHu.

MoutekymsipHi Ta KJIITUHHI ME€XaH13MH Ju(epeHIFOBaHHS.

L el S

JudepeniitoBaHHs 3apOJAKOBUX JIMCTKIB 1 TKaHWH. EMOpioHanbHa 1HIYKITIA.

KitonyBaHHS opraHi3MiB 1 TKaHUH.

8. Kputnuni nepioan eMOpioHaIBHOTO PO3BUTKY JIOAMHH. TepaToreHHi (akropu
CepeIOBUIIA.

9. IlpupomkeHi Baau poO3BHTKY, X cydacHa Kiacuikallis: CIaaKkoBi, €K30TCHHI,
MyJIbTHU(aKTOpiaibHi; eMOpionarii Ta (eronaTii; (pUIOreHEeTUYHO 3yMOBIIEHI Ta
He (piIOreHeTUYHi.

10. [MocTemOpioHaNBHUI PO3BUTOK JIFOJAUHU Ta HOTO TIEpioAM3aIlis.

HetiporymopanbsHa perynsilisi pocTy Ta pO3BUTKY

11. Crapinus sk eran oHTOreHe3y. Teopii crapiHHsA. [IOHATTS PO repOHTONOrII0
Ta repiaTpiio.

12. KniniyHa Ta 610J10T19HA CMEPTh.

13. Perenepariisi opraHiB Ta TKaHWH. Buam pereHepariii. 3HaueHHS TpoOJIeMU
pereHepariii B 610J10T11 Ta MEIUIIHHI.

14. OcoOnuBOCTI Ta 3HAYECHHS PEreHEPATHBHUX IPOIECIB y JIOAWHU. TumoBa Ta

aTunoBa pereHeparlis. [lyxauHHul picr.

15. TIpobema TpaHCIUTaHTAIlli OPTraHiB 1 TKaHWH. Buau TpaHcmiaHTAallin.
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TkaHUHHA HECYMICHICTD 1 IIJISAXU i MOI0TaHHS.
16. [TonaTTs mpo romeocta3. MexaHi3MHU PEryJisiilii TOMEoCTa3y Ha PI3HUX PiBHIX

oprasizaiii >KUTT.
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Tak, 1€ BipHa BIAMOBIAb

[Ilo6 moBepHYTHCS, HATHCHITHh «Ha3ad» Ha MaHem Hairamii, abo “ALT+<"
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Hi, e BigmoBias HE BipHA

[[lo6 moBepHyTHCS, HATHCHITH «Ha3aJ» Ha MmaHeni Hapiraiii, abo “ALT+«"
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