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Ceminapcbke 3ausarTs Ne 1
Tema: XapakrepucTuka HyKJCIHOBUX KHCJI0T. Opranizanis noroxky ingopmaunii y KIiTHHI.
Peryasinis ekcnpecii rexnis
Meta: BuBunTH XapakTepUCTUKY HYKJIETHOBUX KHCIIOT, OyIOBY T'€Ha Ipo- 1 €yKapioT, CydacHy
Kkinacu(ikamiro TEHIB Ui PO3YMIHHS MOJICKYJSIPHUX MEXaHi3MIB CHaJAKOBOCTI. BuBunth
MeXaHI3MH peanizanii crnaakoBoi iH(popMariii Ha MOJIEKYISIPHO-TEHETUYHOMY PiBHI Ta PETYIIALII0
eKcrpecii reHiB y Ipo- Ta €yKapior.
OcHoBHi moHATTA: HyKIIeiHOBa kucnoTa, JJHK, HykineoTnn, KOMIIEeMEHTapHICTh, PEIUTIKAIis,
pemnapartisi, Tpanchopmartisi, TpaHCAYKIIis, KOH orailis, reH, ek3oH, inTpoH, PHK, iPHK (MPHK),
pPHK, TPHK, renernuynmii Koz, LEHTpaJbHA JOrMa MOJEKYJSApHOI O10JI0Tii, TpaHCKPHIILIs,
MPOIIECHHT, CIUIACUHT, KENyBaHHS, IMOJIaJCHUTYBaHHS, aKTUBAIlll aMiHOKHCIIOT, TPAaHCIIALIS,
NOCTTpaHCIsAliiHa Moaudikalist OLIKiB, ONEpPOH, CTPYKTYpHHUH TE€H, OIepaTop, MPOMOTOD,
PeryJsSaTOpHHI TeH, O1JI0K-perpecop, TEPMiHATOP.
Ooaagnanns: Tabnuui 6ynosu JJHK 1 PHK, mpouecy pemnikarii, Oy1oBu reHa eykapioT, eTanu
cuHTedy Oinka, mporecunry 1PHK, eramiB Tpancmsmii (iHimiamis, €JOHTAIlis, TEpMIiHAIs),
HOYTOYK, MyJIbTUMEIIHUIA IPOEKTOP, IPE3CHTAIII].
HaBuyajanHuii yac: 2 TOTUHN.

IIman

I. Opranizauiiinuii MOMEHT (IPpUBITAHHS, IEPeBipKAa NPUCYTHIX, MOBIIOMJIEHHS] TEMH, METH
3aHATTS).

Momueayis cmyodenmis w000 sueuenus memu: 3HaHHS opranizarii 0ygosu mosekyn JIHK i PHK
Ta 1X BJACTUBOCTEH J103BOJISIE 3pO3YMITH MaTepiaibHi OCHOBH TaKUX 0a30BUX XapaKTEPUCTHK, K
CIAJKOBICTh 1 MIHJIMBICTh, PO3BUTKY CITAJIKOBUX XBOPOO HAa MOJICKYJIIPHOMY PiBHI, MiIXOIB 10
JHK-niarnoctuku. Po3yMiHHS CYTHOCTI mpolleciB peamizaiii cnajakoBoi iHpopmamii, mo €
HEOOXITHUM JJI 3aCBOEHHS OCHOBHHUX 3aKOHOMIPHOCTEHW CHAJKOBOCTI 1 MIHJHMBOCTI. ['eHHa
EKCIpECisl € MOJIEKYJIIPHUM MEXaHI3MOM peajizallii craakoBoi iH(opMallii, 3aBIsSKU SIKOMY T€H
BUSIBJISIE CBIM TIOTEHIA Y KOHKPETHINM (PEHOTUIIOBIM O3HAIl OopraHi3My. 3HAHHS MEXaHI3MIB
OiocuHTE3y OUIKIB 1 perynsuii poOOTH TeHIB HEOOXiAHI s pO3yMIHHS Cy4YacHHUX METOJIiB
JiKyBaHHS OaraThoX XBopoO mroguHu. Tema HeoOXimHa Mg PO3YMIHHS KYypCiB METUYHOL
TeHETUKH, 010JI0T14HOT XiMil, MiKp0O10JIOTii, Ta BHYTPIIIHBOI METUIITHH.

I1. KonTposb onopHuX 3HaHb (OMUTYBAaHHS CTYIEHTIB):

2.1. Bumorun a0 TEOpeTHYHOI TOTOBHOCTI 3700yBayiB BHUIOi OCBITH JO BUKOHAHHS
MPAKTUYHUX 3aHSITh:
3000y6au euuoi oceimu noOGUHEeH 3HAMU.

- OynoBy i pynkmii JJHK, nokanizamiro B KIITHHI,

- TpUHIMI KOMITIeMeHTapHocTi i npaBuia E. Yapradda;

- MexaHi3mH perutikanii Ta penaparii JJHK.

- BinmiaHocTi OynoBu PHK 1 JIHK;

- tumu PHK ra ix ¢pyHkmii;

- BHUHA4YCHHS reHa, Kiaacu(ikallito reHis;

- OyIoBY reHiB Mpo- i €yKapioT;

-  TEHETHMYHHUH KOJ 1 HOTO BJIACTUBOCTI;

- BHM3HAYCHHS TEPMIHY «EKCIIPECis TeHay;

- IEHTpaJbHY JOTMY MOJIEKYJISIpHOI 01071071

- eTanM CUHTe3y OiKa;

- 0COOJMBOCTI TPAHCKPHUMIIi B €YKapIOTHYHUX OpraHi3Max;

- KOHIIEMIIiI0 OMepOHa B PETYJIALii aKTUBHOCTI I€HIB MPOKAPIOT;

- 0COOJMBOCTI pETyJIAIiil eKcrpecii reHiB y eyKapior;



NOBUHEH YMIMu.
- BM3HAYaTH JOBXHUHY Ta Macy HyKJIETHOBOI KUCJIOTH 3a KUIbKICTIO HYKJICOTH/IIB;
- pO3B’sA3yBaTH 3a7a4 3 MOJieToBaHHs npouecy perwtikarii JJHK.
- imeHTH(]IKYBaTH (CXEMaTHYHO) IMEPBHHHY CTPYKTypy OijKa, KUIBbKICTh aMiHOKHCIIOT,
MOJICKYJIIPHY Macy MOJINENTHTY 3a TOCIITOBHICTIO HYKJICOTHIIB T'€HA, 1110 HOTO KOIYE.

2.2. IlepeBipka OpiEHTOBHOI KapTH CaMOIIIITOTOBKH 3/100yBadviB.

OpieHToBHA KapTa 1JIS 10322y AUTOPHOI CAMONIATOTOBKY 3100yBaya 0CBIiTH

BkasiBky 10 BUKOHAHHS 3aBIaHHS Bignosiai cryeHTa 3 JOMMOBHEHHSMH Ha
3aHATTI

1. VKaxiTh JIOKaNi3aliio B €yKapiOTUYHIN KIITHHI:
1) JHK | A ‘ b B

2. VKaXiTh KUJIbKICTh MOJIHYKJICOTHAHNUX JIAHIIIOTiB B MOJIEKYJIax:

1) IHK | 2) PHK

3. 3a3HauTe CKJIaJ] HyKJICOTH/IIB:
1) JHK | A b B

2)PHK | A b B

4. Hassitp BigminHOCTI B ckiasi vykiaeoruais PHK 1 JIHK:
A b

5. e B KIITHHI
YTBOPIOIOTBCSI  BC1  BHIHU
PHK:

6. Ha3BiTh QyHKIII:
1) JHK | A

2)pPHK | A 3

3) iPHK

4) TPHK

7. Penuikarisa — ue..

8. YKaxiTh OpraHivHi CIOJIYKH, 1110 OEPYTh y4acTh y peruIiKaIlii:

A | B | B
9. Hassite eramu | A b B
perurikamii JIHK:

10. Pemapartis — 1te. ..

11. 3HadenHs penapariii Mojsarae B MATPUMII . . . .

12. Ha3BiTh XBOpOOH, 1110 € HACIIIIKOM IMOPYIIEHHS pernapartii

13.TeH -11€...

14. YkaxiTh BIMIHHY pHUCY TI'C€HIB
eyKapioT

15. Ex30H —11€. ..

16. InTpoH — 1e. ..




BkasiBku 10 BUKOHAHHS 3aBIaHHS Binmogizi cryaeHTa 3 JOMMOBHEHHSIMU Ha
3aHATTI
BxasiBky 10 BUKOHAHHS 3aBIaHHS ‘ Binmogizi cTyfeHTa 3 TOMOBHEHHSIMU Ha 3aHATTI
17.J1aliTe BU3HAYCHHS ITOHSThH:

1) ren —
2) TeHETUYHUN KOJT —

18. [lepemiuiTh OCHOBHI BJIACTUBOCTI TEHETUYHOTO KOAY:
A b B

r il E

19.Tpanckpuniiis — 1e. ..

20. Ha3BiTh peuoBHHH, 1110 OEPYTh yIacTh y TPAHCKPHIILII:
A | B |B

21.51xa monexymna PHK tpanckpubyerbcest Ha mosnekyni JIHK eykapioT mouaTkoBoro?

22.IIpouecunr — 1e...

23.1IporecuHr BKIIOYAE:
A | B |B

24 .Criaiiculr — 11€. ..

25.AKTHBALlIS AMIHOKHUCIIOT — LIE. ..

26. YkaxiTh akTuBHI ieHTpu TPHK: A b

27. SIxi pedoBHHU OepyTh y4acTh y (opMyBaHHI MojeKynHu amiHoarin-TPHK
A b B r

28. [lepeniuith GyHKITIOHATBHI IEHTPH ‘pI/I60COMI/IZ

A b

29.Tpancusuis — 1e. ..

30.ITepeniviTh eTanu TPaHCIALIi:

A | B |B
31. YkaxiTh KOMIIOHEHTH, 110 O€PyTh Y4acTh y TPAHCIISIIIT:

A b

B r

32.IloctTpancisuiiina Moaudikaris — 1e. . .

33.3anumriTh cXxemy LHEeHTPAJIbHOI JOTMU MOJIEKYISIPHOi 0610J10T1i:

34. XT0 BIJIKPHB ONEPOHHY PETYJISAIIIO T'eHa B MPOKapioT?

35. Ilo Take onepon?

36. Sxi GpyHKuii: A)reHa-perymisropa b) npomotopa
B) oneparopa I") repminaropa

37. 1o BuKOHYe GYHKIIIIO IHAYKTOpPA B JAKTO3HOMY OINEPOH1 KUIIIKOBOT MaTHIKN?

2.3. [TutanHs A5 nepeBipku 0a30BUX 3HAHD 332 TEMOIO 3aHATTS:

o Take HykeiHoBI kucinoTu? Knacudikaist HykJI1e{HOBHX KHCIIOT.

Hoxkasu pomi JIHK y nepenaui ciankoBoi iHpopMmarrii.

bynosa JIHK. Pons JIHK y 36epexenHi Ta peamizalii cmaakoBoi iHpopmariii.
[Tpuniun komrutimentapHocTi. [Ipasuna E. Hapradda. Koediuient crerudivnocti.
Pemnikamis [IHK, 1i eranu Ta 3Ha4eHHS.

OcnogHi Mexanizmu penapauii JJTHK. XBopoou penaparii JJTHK.

OcnogHi BiaminHocTi Oynosu JIHK i PHK. Tunu PHK, ix ¢hynakmii.

o Take ren? Knacudikaris reHiB (reHu CTPYKTYpHI, PETYJIATOPHI).

Bynosa reniB nmpokapior i eykapioT. EK30HHO-IHTpOHHA OpraHi3allisi reHiB eyKapioT.
0 I'eneTHyHUI KOJ Ta OTO BIACTUBOCTI.

h‘\0570.\‘.‘3\."‘:“.L"!\’._‘
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III. ®opmyBanHs npodeciiHNX BMiHb, IPAKTHYHUX HABHYOK (OBOJIOJAIHHA HAaBUYKAMHU...,
NPOBEICHHS Kypallii, BA3HAUEHHS CXeMH JIIKYBaHHS, IPOBEACHHS J1aOOPaTOPHOTO JTOCIIIKEHHS
TOIIO):
3.1.3micT 3aBAaHb:
PoGora 1. BuBunutu Oyg0BYy HYKICOTHAYy. 3apHCyBaTH cXeMy OYIOBH HYKJICOTHIY,
no3HaunTy BigMinHOCTI HykieotuaiB JJHK i PHK.
Po6ora 2. BuBuutu Ha cxemi OynoBy JIHK, (puc.1) mo3Hauntu 3B’ 130K Mi>K HYKJICOTHIAMH
B MOJIIHYKJICOTHIHOMY JIAHITIOTY 1 MiXK HykJieotuaamu aABox jaHmoris JIHK, Bkazatu tunu
3B’SI3KIB.

Puc.1 Bynosa JITHK

Po6Gora 3. BuBuutu HamiBkoHcepBaTHBHHI MexaHi3Mm perurikamii JJTHK (puc. 2) 3amucatu 3a
MPUHITUTIOM KOMIUIEMEHTAPHOCTI TMOCIIOBHICTh HYKJICOTHIB B ModvipHiX Jsanmoorax JIHK 3a
HAJJAHUMH MATEPUHCHKUMH JaHIoraMu (puc.3). BuBunth depMeHTH, 110 MPUIAMAIOTh Y4acTh B
npoiieci pertikarii (puc.4).

\ [} |
‘P"“ 4\' A— - 7T
\ + T i |
V< YR U — -r
\-‘\ \ 7 ] )
AT — —
¥V ] AN | V
T ) | t I
A i__l < T —1
[ | L1 __L'l
"'—"Ll‘ ' )

Puc.2 Ha

Puc.3 Marepuncoki nanioru JTHK



OHK npaimasa

AOHK nirasa FHK pariven

AHK nonimepasa

Tonoisomepasa

3
AHK nonimepasa

lenikasa

SSB 6inkun

Pob6ota 4. BuBuntu opranizamito reHa eykapior (puc.5). IlozHaunTu (yHKIIOHAJIBHI
IISHKA TeHa.

CrapToBa Touyka LinsiHka 3aKiHYeHHs
TpaHckpunuii (+1) cuHTesy PHK
MpomoTtop IHTpOH 1 IHTpOH 2 IHTpoH 3
Ek3oH 1 Ek3oH 2 Ek3oH 3 Ek3oH 4
5
—
[insHka, Wo koaye noninentug TepmiHaTop
N—
—

MocniaoBHICTb, WO TpaHCcKpUbyeTbCs

Puc.5. byanoBa reHa eykapioT

Po6Gora 5. Po3B’sa3aru 3a1aui.
3amaua 1. [Tobynyiite 3a oguuMm nanmorom JIHK ioro apyruit naniror. Busnaure moBxuHy Ta
macy JHK. THK: A-T-A-II--II-T-A-II-A-T"-A-T-1I-11

3anaua 2. 3a maHuMu OioximMiuHOrO aHamizy, 18 % 3arambHOi KITBKOCTI HYKJICOTHIB MOJIEKYIIH
1PHK npunanae Ha yparun, 22 % — Ha ageHiH, 26 % — Ha 1uTO3WH. BU3HauTe HYKJICOTHIHUMA
ckian monekynmu JIHK, 3 sikoi Tpanckpu6oBano 1o PHK.

3anaua 3. JliBuii nanmror monekynu JJHK mae mocnigoBuicts HykineotuaiB: LHAT-IIAA-ITA-
ATA-LII'A. TloGynyiite mnpauit nmanmor Monekynmu JIHK. Bwusnaute: a) BimcoTkoBe
cniBBinHomeHHs HykneotuniB A, I', T, I; 6) nosxuny monexymu JIHK; B) KibKiCTh 3amuIIKiB
mosiekyst H3PO4 y JIHK. Ckinbku HyKJI€OTHAIB 1 TpHUIUIETIB Mae et pparment JJHK?

3amaua 4. Jlopxkuna ¢parmenra mosekynu JJHK — 340 am. BusHaute: a) KUIbKICTh a30THCTHX
OCHOB Yy IIbOMY (parMeHTi; 0) KUTbKICTh MOJEKYN Ne30KCUPUO03H; B) KUTbKICTh TPHUIUIETIB; T)
Mmacy ¢parmenrta JJHK.
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Po6Gorta 6. 3acBoiTi OCHOBHI eTanu O10CHHTE3Y O11Ka, 3anOBHUTH TabuIto «OCHOBHI eTanu

6iocuHTE3Yy OiIKa»

Erann

CytHicTh npouecy

e
BiIOYBa€ThCS
B KJIITHHI

1. Tpanckpuris

2.AKTHBAaIIs aMIHOKHUCIIOT

3. Tpaucnsis:

A Igimiaris

B.Enonraris

B.Tepwminaris

4.TloctTpaHcsuiiina

MoauGIKaIis

Po6ora 7. 3a moganuMm ¢parMeHTOM TeHa OakTepii BU3HAYMTH aMiHOKHUCIOTHHMMA CKJIAJ

TUTSTHKY TIOTIIENTHTY.

Koaytoumin (3micToBmin) naHuor

5 3
1t 1 [ 1 ° 1 1 1
T A L r T T U r A T A A
OHK
A T r L A A r L T A T T
<O IR A N (N N NN AN N (N N N
MaTtpuyHmnin naHutor
i PHK
Moninentug

Puc. 1. ®parmeHT rena Gakrepii.

Po6oTa 8. BuBunti ocobauBocTi TpaHcKpumuii B eykapioT (puc.2). Ilo3HauuTH €K30HH,
iaTponu, npo-iPHK, 3piny iPHK, nponecunr, crmaiicuar, mosinentu;



TepmiHaTOp

,uH K MpomoTop v
5 ! )
I
L1
— [
Ken MNoniA-xBicT

Puc. 2. Oco0nmMBOCTI TPaHCKPHUIIIIi B €yKapioT.

Po6Gora 9. IlpoananizyBaTu cxemMy CHUHTE3y MOJIMENTHIHOTO JIaHIfora (TpaHCHAIii) Ha
pubocomi (Puc.3). Iloznauntu momexkyny iPHK, mamy Ta Benmuky cyOoawHHIII pudOCcOMH,
ami"oanii-TPHK, moninentua, BinsHi TPHK.

w
Puc. 3. Cxema tpaHcmsiii Ha pubocoMi.
Po6oTta 10. BuBuntu cxemy opratizalii onepoHHOI peryJssiii ekcrpecii TeHiB npokapiot (puc.4,
puc.5) 1TOSCHUTH, YOMY OTIEpOH He (PYHKIIIOHYE Ta PYHKITIOHYE.

OnepoH

OnepoH L
[ | ) I leH-oneparop \
r len-oneparop GH-PEIYNATOP  qpomorop ¢ CTPYKTYPHi reHu
EH-PENYNATOP  Mpomotop | CTPYKTYpHi reHu [ [ ' A [ B | c [ Tepwaror |
E A B C [ Tepminatop ‘
l N\ iPHK [Q T TYIOTTY
iPHK D Binok-penpecop J( nonimepasa O O o
non?r;‘e’;aaa IHpykTOp v ¥ Y
IE E' Binku-hepmeHTtu
ey
El Binok-penpeco Binok-penpecop Binok-penpecop
Puc. 4. Onepon He GyHKIIIOHYE Puc.5. Onepon ¢ynkiionye

PobOora 11. Po3p’s13atu 3amauyi.
3agaua 1. CkiUTbKM aMIHOKHCIOT 3aKojoBaHO B yaHItokKy PHK, skuii cxmamaerscs 3 189
HYKJICOTHIIB, SKIIO 6 HYKJICOTHUIIIB BXOMAATH JO CKJIAIy IHTPOHIB 1 OCTAHHIM TPUILIET — CTOII-
KOJIOH..
3anaua 2. flka mochigoBHIicTh yrBopuThes 3 MaTpuili JJTHK AAAAAA tipu TpaHcKpumilii? ska —
IpY peayIutiKanii?
BinmoBiab: mpu TpaHCKPHMINT YTBOPIOETHCS MOCHINOBHICT YYYVYVY, npu penyrumikaiii —
TTTTTT.
3apaua 3. CKUIBKM aMiHOKHCIIOT 3aKOJIOBAHO Y T'€Hi, o ckiagaeTses 3 2100 map HyKJI€OTHIIB,
K110 70% HYKICOTHIB BXOASTH IO CKIAAy iHTPOHIB?
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y TeHi 3ako70BaHo 210 aMiHOKHUCIIOT

3anaya 4. @parMeHT MaTPUYHOTO JIAHIIOra T€Ha MAa€ TaKy MOCHIIOBHICTh HykiaeotuaiB: TTT-
AT-HAI-T'AL-ALT. CkinbKky aMiHOKHCIIOT 3aK0/10BaHO y iboMmy (parmenti JIHK, sxmmo 3-i,
4 Ta 5 HyKJICOTUM 37TiBa BXOAATH O CKJIAAy iHTpoHA? BHU3HauTEe MOCHIJOBHICT aMiHOKUCIIOT Y
BIJIMOBITHOMY (pparMeHTi MOJTinenTUIa.

3.2.pexkomenaanii (IHCTPyKUii) 010 BUKOHAHHS 3aBIaHb, NPO(eciiiHi aJIropuT™Mu.

Pob6ora 1.
3apucyiite cxemy Oynou HykineoruaiB JIHK i PHK, mo3Haure a30THCTy OCHOBY,
MOHOcaxapuj, 3amumoK (ochopHOi KHUCIOTH. 3BEpHITH yBary Ha pi3HI NMEHTO3U Yy CKIAIl
nykneoruais JJHK i PHK (ae3okcupubo3a i pubo3a BIAMOBIAHO) 1 BIAMIHHOCTI 32 a30TUCTUMH
ocHoBamu (B JIHK Tumin, B PHK Vpammn). Bigznaure, mo Anenin i ['yaHiH BimHOCATBCS 10
MOX1THUX MypiHa (B OCHOBI — MOIBiifHMI TeTeponnki), a [luro3un, Tumin 1 Ypaiun € moxifHuMu
MipUMITUHY (B OCHOBI — OJTMHAPHUHN TETEPOITUKIT).
PoGoTa 2.

[Toznaure 3B’s130k MK Hykineotugamu omHoro jnanirora JIHK. Ile docdhoauedipauit
3B'SI30K SKUW YTBOPIOETHCS MK JE30KCUPHOO030I0 OJHOTO HyKJIeoTuaa i docdarom Ipyroro
HYKJICOTH 1a. 3B'I130K YyTBOPIOEThC Mk OH-rpyrioro, crioydeHoro 3 3'-ByriienemM 1e30KCupu0o3u
OJTHOTO HYKJICOTH/1a, 1 pocdaToM iHIIOTr0 HYKICOTUY, 3'€JHAHUM 3 5'-ByrierieM Ae30KCUpHO03H.
Ha opHomy KiHIII JaHIlora 3aJMmIaeThes BUBHUM (ocdar, Ha iHmomy — OH-rpyma
ne3zokcupubosu. lle Buznauae mouarok (5') i kinens (3') manmrora. Jlanmorn monexkynu JTHK
aHTHUIIapaJIeNibHI: 5' KiHellb OJTHOTO JIAHITIoTa 3’ €IHY€EThCs 3 3' KiHmeM apyroro. [lo3Haure BogHEBI
3B’sI3K1 MI’K KOMIJIEMEHTAPHUMU a30TUCTUMH OCHOBAMH JBOX JIAHITIOTIB: MK A 1 T yTBOpIO€ThCS
nBa 3B’ 513k, Mixk [ 1 L] — Tpu 3B’ s13KH.

PoGoTa 3.

Ha pucynky 2 BUBUITH HamiBKOHCEPBATHBHUN MEXaHi3M peruikaiii (y HOBIA MOJIEKYJIi
JHK oauH maHuior 3saJumiaeTbcsi MaTEpUHCBKHUM, a JPYIMl CHHTE3Y€ThCS 3aHOBO). 3a
MPUHITUIIOM KOMIUIEMEHTAPHOCTI 3aIMiIIATh TOCIIIIOBHICTh HYKJICOTH/IIB TOYIPHIX JIAHIIOT1B (pHC.
3). KommuemeHTapHICTh — MPOCTOPOBA BIAMOBIAHICT A30THCTUX OCHOB, TOOTO A
komrieMeHnTapeH T, a I kommementapen L. Ha puc. 4 3naiinite pepmentn perumikamii JJHK 1
BUBYHTS iX (PyHKIIiIO 3a TomomMororo Tadmmi 1.

Ta6muist 1. depmenTH 1 OUTKH, 0 MPUIMAarOTh ydacTh B perntikarii JJTHK

I'enikaza Poskpyuye nanmroru JJHK y Bummi permikarii/

Mae aktuBHicTh AT®-a3u, sika posmerioe 2 Mojekyiaun AT ms
KO>KHOT pO3/IIJICHOT ITapy OCHOB

Binkn saxi 3B’SI3yIOTHCS 3 HEMIOAABHO BiIKPUTHUMH OAHOJIAHIFOTOBUMU

MIPUETHYIOTHCS 0 TISTHKaMU Ta 3amobirae ix peacorriarii

oanosanimorosux JJHK

(SSB)

Tomnoizomepasa 3anobirae cynepckpydernto JJHK mmsxom yrBopeHHs
TUMYACOBHX OJHOJIAHIIOroBuX po3pusiB y JJHK

[Ipaiimaza Cunre3yroTs npaiimepH, 1o skux JJHK momimepasza nmpueanye

HYKJICOTHIU 10 3’ KIHIISA

JTHK- nmomimepasa Cunre3 nouepHix nanmtoris JJHK

MF1(daktop Bunanenns npaiiMepiB (MaroTh €K30HYKJICA3HY Ta €HJOHYKIICA3HY
no3piBanns) i PHKaza H | akTuBHICTB)
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JIHK-nmomnimepasa 3 3anoBHIOE IIIJTMHY TICISA BUAAICHHS IpaiiMepiB

Jliraza YT1Bopioe dhochomiedipauii 3B’ 130K MK TBOMA CyCIIHIMU
HYKJICOTHAaMH, 3'eqHye ¢parment JJHK

PoGoTa 4.

Ha puc 5 3BepHiTH yBary Ha mpoMOTOp, 10 SKOTO TpuKpimoeTbes pepment PHK-
nojimepasa Juig noyarky tpaHckpuniii (cuaresy iPHK), 1 Tepminatop — AisHKY 3aKiHYCHHS
TpaHckpuIii. [insHka reny, mo TpaHCKPUOYEThCS Ha3UBAEThCS TPAHCKPUIITOH. B ainsHII TeHa,
10 KOJTy€ MOJINEeNTH I, 3BEPHITh YBary Ha €K30HHU (KOJIYIOTh aMiHOKHUCIIOTH) Ta IHTPOHU (IUISHKH,
10 HE KOJIYIOTh aMIHOKUCIIOTH). | €H1 MpOKapiOTHYHUX OPraHi3MiB HE MalOTh €K30HHO-1IHTPOHHOL
oprasi3arii.

Pobora 5
BuBunth anroput™M po3B’s3aHHA 3a1ady 3 MOJIEKYJApHOi Oiojorii. 3a HaBeIeHUMH
MPUKJIATaMU PO3B’SDKITh 3a1a4i podotu 4. J[ns po3B’s3aHHs 33724 BUKOPUCTOBYHUTE JJOJIaTKOBY
iH(pOopMarlio:
cepenusa maca Hykiaeotuny JAHK - 345,
JIOBXKMHA Mapy HYKJICOTUAIB y noasiiHomy naHiory JJHK — 0,34 am
cepenHst Mmaca aMiHOKUCIOTH -100

3amaua 1. [Tobynyiite 3a oguuMm nanmorom JJHK ioro apyruit nanimror. Busnaure moBxuHy Ta
macy JTHK.

JHK 1: T-T-A-I'-I'-II-I-A-1T-A-A-A-IT-1I-T’

JHK 2: A-A-T-I-I-T'-I'-T-I'-T-T-T-I'-T"-1],

JoBxxuHa ogHOTO HyKjIeoTHAYy cTaHOBUTH 0,34 HM; maca — 345 ox. osxuny monekymu JJTHK
BU3HAEMO 32 OJJHUM JaHIForoM, To6to: 15 x 0,34 = 5,1 am. Macy monekynu JIHK BuzHagaemo 3a
JIIBOMA JIaHIroraMu, To0T0: 15 X 2 X 345 on. = 10350 og.

3amaua 2. 3a gaHUMH O10XIMIYHOTO aHamizy, 22 % 3araJbHOi KUTBKOCTI HYKJICOTHIIB MOJICKYJIN
iPHK nmpunanae na agenin, 12 % — Ha ypauun, 26 % — Ha ryaHid. BuzHaute HyKJICOTHIHUN CKIa]l
montekynu JIHK, 3 sikoi Tpanckpu6oBano mo PHK.

100 % — (22 % + 12 % + 26 %) = 40 % L1.

3a MPUHIMIIOM KOMIUIEMEHTApHOCTI 3HaXOAUMO, 10 oauH JaHIor Mmonekynn JIHK mae takuii
HykieoTuaHui cknan: 22 % — T, 12 % — A, 26 % — 11, 40 % — I', a npyruil 1aHuior MoJaeKyaIu
JHK mae takuii nykneoruanuit cknaa: 22 % — A, 12 % —-T, 26 % —T', 40 % — L1.

3amaua 3. JliBuii janior monekynu JIHK mae mocminoBHicth HykimeoTuaiB: ['TIA-ITA-AT'A-
LI, [Mobynyiite npaswii naniror monekynu JJHK. Busnaure: a) BiCOTKOBE CITiBBIIHOIICHHS
nykieotuniB A, I', T, 11; 6) nosxxuny monekynu JIHK; B) kinbkicTh 3anumikiB Monekyn H3POs y
JIHK.

JliBmit nanmmror monekynu JJHK: THHA-ITA-AT'A-LT'TT

[IpaBuii nanuror monexynu JHK: I T-HUT-THT-I'TIT

BincoTkoBe CIiBBITHOIICHHS HYKJICOTHAIB PO3Pax0OBYEMO, CKIaBIIM mpomopiiro: A 1T —mo 17
%, T 111 —mo 33 %.

Hosxuny monekynu JJHK po3paxoByeMo 3a ogaum naniorom: 12 x 0,34 am = 4,08 M.
KinpkicTp 3anumkiB mMonekyn ¢pochopHOi KHCIOTH BIANOBiAE KUTBKOCTI HYKJICOTUIIB Yy BCiH
mosekyii JIHK, To6To cranoButs 24.

3amaua 4. Jlopxkuna ¢parmerra monekyau JJHK — 680 um. Busnaute: a) KUIbKICTh a30THCTHX
OCHOB y IIbOMY (PparmMeHTi; 0) KiIbKICTh MOJIEKYJ N€30KCUPHO03U; B) KITBKICTh aMiHOKHUCIIOT; T)
Macy BiMOBITHUX OlTKa Ta reHa.
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KinpkicTh a30THCTHX OCHOB Y IIbOoMY (parmenTi: 680 um : 0,34 um = 2000.

KinpkicTe MOJEKYN 1€30KCUpUO03U BIANOBIJAE KUIBKOCTI HYKI€OTHIB y Bciid monekyni JTHK,
T00TO cTranoBUTH 2000.

Kinbkicts aminokucnot: 2000 : 3 = 666.

Maca 0Oi1ka: 666 x 100 ox. = 66600 og.

Maca rena: 2000 x 2 x 345 oa. = 1380000 ox.

1380000 ogx. : 66600 ox. = 20,7 (TobTo TeH Baxkue Oinka B 20,7 pa3iB).

Pob6ora 6.
BuBuMTH 32 JONOMOT0I0 MiPYYHUKA €TATU CUHTE3Y O1JIKa, II03HAYTE CYTHICTh MPOIIECIB 1
X JIOKaII3allio
PoGoTa 7.
3BepHITh yBary Ha Te, 1110 iPHK cunTe3yeThes y HanpsiMky 5° 10 3° 3 MATPUYHOTO JIAHITIOTA
JIHK 3a mpuHIMTIOM KOMITJIEMEHTapHOCTI. Y TPOKapioT el mporec BiA0yBaETbCs B IUTOIIA3Mi.
['ern mpokapioT HEe MarOTh €K30HHO-IHTPOHHOI opraxizamii. [Ipu TpaHCKpHIIIIT CHHTE3YETHCA
3pina iPHK, ska Oepe y4actp y TpaHcinsmii. [ BU3HAYSHHS MOCIHITOBHOCTI aMiHOKHCIIOT B
MOJTINENTHII BUKOPUCTOBYWUTE TAOIHI[IO TEHETUIHOTO KOJY.

Tabauys eenemuunoeo koody (iPHK)

[lpyra ocHoBa

YAA
LAY
3 uvy uuy UAY Fic |ury 8
= LUYA nNen | UUA Mpo | UAA UrA Apr °
3 uyr uur LUAr an | Urr g
3 AYY ALY AAY Ary =
& AYL Ine | AU AAL| AcH |ATL| Cep 8
= AYA AUA Tpe |AAA ArA v
AYI  Mert | AUl AAl  Nlis |AlT_ Apr
ryy ruy rAY rry
ryy ruuy FAL, Acn |rry
YA Ban |TUA Ana |TAA A i
ryr rur FAr  Tay |[FrT
PobGora 8.

3BEpHIThH yBary Ha Te, II[0 TCHH €yKapioT MalOTh €K30HU (KOAYIOUYH IUISHKH) Ta IHTPOHU
(mexomytoun ninsgHKM). [Ipu TpaHCcKpumiii cnovatky cuUHTe3yeTbcs Hespina mpo-iPHK, sika
KOMILJIEMEHTapHa €K30HaM Ta 1HTpoHaM reHa. [1oTiM BigOyBaeThCs MPOLECUHT — J03PIBaHHSA
iPHK. Bin Bxmioyae criaiicuur (BHpi3aHHS 1HTpOHIB), KemyBaHHS (70 5°-kinug iPHK
NPUEAHYETBCA ~ Kenm — 7-merinryaHosiHTpudocdar) 1 momiageHimyBaHHsS (10 3 °-KiHIA
npueanyoTbes npuonusno 200 A HyKiIeoTHIIB - momi A-XBicT). TpaHCKpHIILS 1 TPOIECHHT
3MIICHIOIOTRCA B sapl KmTHHU. B crumaiicuary Oepyth ydacte mam smaepHi PHK. Tlicms
3aBepiieHHs mporecudry 3pita iPHK Buxoauts i3 siapa B murorutazmy. Kem 1 momi A-XBicT
3axumarTs iIPHK Big aii pepmMeHTIB eK30HYyKI€a3 B IUTOIIIA3MI.

PoGoTa 9.

A — mana cyoonununs pubocomu, b — iPHK, B — Benuka cybomununs pubocomu, I' —

aminoanuia-TPHK, /] — mominenTu.
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Po6oTa 10.

Po6ora 11.
3BepHITh yBary Ha Te, [0 ONEPOHHA PETYIIALis BIACTHBA MPOKAPIOTHYHUM OpTraHi3MaM.
OmnepoH - 11e MOCTII0BHICTh creniaabHuxX perynsaropaux cermentiB JIHK Ta cTpyKTypHUX reHiB,
Kl KOMYIOTh CHHTE3 TIEBHOI TpyMu OUIKIB OJHOTO METaOOJIYHOTO JIAHIIOTa, HAIMPHUKIIA],
dbepmeHTiB MeTaboni3My JakTo3H. JIaKTO3HUN OMEpOH KHINEOBOi MANUYKU CKIATAEThCS 3
HACTYIMHUX CTPYKTYPHUX YAacCTHH: 1) TEH-PEryjsaTop, SKUA KOHTPOJIIOE YTBOPEHHS Oika-
peripecopa; 2) mpomotop - autsaka JIHK, mo sxoi mpuemnnyerscs PHK-momimepasa 1 3 skoi
PO3MOYMHAETbCA TpaHCKpuris; 3) omepatop - ninsHka JIHK, sxa moke 3B's3yBaTH O110K-
penipecop; 4) ctpykTypHi renu - gurstaku JIHK, sxi koayroTs O61ki-hepMeHTH, 1110 3a0€3Me4y0Th
MeTaboJI13M J1aKTo3u; 5) TepMinaTop - nistaka JIHK, sika Hece curnas npo 3ynuHKY TPaHCKPHITIIT.
Ha puc. 4 onepon He (QyHKITIOHYE, TOMY IO OLTOK-penpecop 3B’s3aHHUI 3 TEHOM-0MEPaTOPOM 1
Omokye TpaHckpunilito. Ha puc 5 TeH QyHKIIIOHye, TOMy MO pernpecop iHAKTUBOBAaHUMN

IHIYKTOpOM. B J1akTO3HOMY OIMepoHi B poJIi IHIYKTOPa BUCTYIIA€ JTAKTO3A.
OnepoH

A
[ eH-onepaTop |
FeH-perynsatop  m,omoto0 CTPYKTYpPHi reHu

!
| | A " B | C " TepmiHaTop |
/\/\/ iPHK C] Binok-penpecop

PHK
l nonimepasa
Puc. 4 EI Binok-penpecop ‘

Yomy onepoH He HyHKITIOHYE?
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OnepoH

A

FeH-perynsTop ( NeH-onepartop \

NMpomoTto M CTPYKTYPHI reHu
| | F—* A I B I C I Tepminatop |

:] —_— NN NN AN
/N iPHK -

v v v
T e T Y
2 v v
IHOykTOpP
Ill I!I Binkun-coepmeHTn
!
Puc. 5 Binok-penpecop Binok-penpecop

Yomy omepoH GyHKIIOHYE?

PoGora 12.
Jnist po3B’si3aHH 3a/1a4 BUKOPHCTATH TAOJIHIIO TEHETUYHOTO KOTY.

3amaua 1. Bigomo, mo [B-T00iHOBUE JIAHIIOT TEMOTJIOOIHA JIOJWHM CKJIAmaeThess 3 146
aMIHOKHCJIOTHHX 3aJIMIIKIB. CKITBKH HYKJICOTUIIB BXOAUTH JI0 CKJIaay €K30HIB T'€Ha, KU KOaye
el JIaHITIOT TeMOTIO0iHY?

146 x 3 x 2 = 876 HYKICOTHU/IIB.

3anaua 2. binok-(pepMeHT J1ira3a mounHaeThes 3 MOCI0BHOCTI aMiHOKHCIOT: Tpe-Ban-Amna-IIpo-
Jle#i-Tpe. Busnaute: a) mocaigOBHICTh HYKJICOTH/IIB BiAMOBIAHOTO hparMenTy yanmora JJHK; 6)
SIKa 3 IUX aMIHOKHUCIIOT KOJIYEThCS HAHOUIBIIOI0 KUTHKICTIO KOJAOHIB-CHHOHIMIB?

binok: Tpe-Ban-Ana-IIpo-Jleii-Tpe

iPHK: ALNY-T'YY-TIY-LHIIY-YVYA-AIIL

JHK 1: TTA-HAA-UTA-ITA-AAT-TIT

JHK 2: AUT-I'TT-I'IT-UUT-TTA-ALLL

Haii611b111050 KITTBKICTIO KOJJOHIB-CHHOHIMIB (6) KOTYETHCS aMIHOKHCIIOTA JICHITHH.

3amaua 3. KomoreHnuii JaHIIOT OAHOTO 3 TeHiB 1po30¢iau MicTuTh 4000 HYKICOTHIB, 3 IKUX 10
cKiany ek3oHiB Bxoasath 3000, iHi — 10 cKiaay iHTpoHiB. BusHauTte: a) TOBXUHY Ta Macy I'eHa;
0) moBXKMHY Ta Macy ek30HHUX AUTTHOK JIHK; B) KIIBKICTh aMiHOKHCIIOT, SIKi BXOJSATH 10 CKIIATy
MOJICKYJIH MOJIINENTUY, IKUH KOTYETHCS UM I'€HOM; T') Macy Oijka.
Hopxuna rena cranoBuTh: 4000 x 0,34 am = 1360 HM.
Maca rena cranoButh: 4000 x 2 x 345 =2760000
Hosxuna ex3oaHux AiasHok JIHK cranosuts: 3000 x 0,34 am = 1020 HM.
Maca ex3onnux auisHok JJHK cranosuts: 3000 x 2 x 345 =2070000
KinpKicTh aMiHOKHCIIOT, SIKI BXOJATh IO CKJIQJy MOJICKYJH TOJIMENTHAY, SIKUH KOJTYETHCS ITUM
renoM, ctanoBuTh: 3000 : 3 = 1000 aMiHOKHCIIOT.
Maca 611ka cragosuth 1000 x 100 = 100000

Binnosini 1o 3aga4 B po6ori 6.
3anaua 1. B nanmroxky PHK 3akomoBano 61 aminokucioTa.
3agaua 2. Ilpu TpaHcKpumuii yTBOPIOE€ThCS MOCHiIOBHICTE YYVYVYVYVY, mpu penymiikamii —
TTTTTT.
3amaua 3. Y reni 3akonoBado 210 aMiHOKUCIIOT
3amaua 4. 4 aminokuciotu (AcH-Ban-Jlei-1{uc)

3.3. BHMOI'H 10 pe3yJabTaTiB po00TH, B T.4. 10 0(pOPMIICHHSA;



Buxonaiite po6Gotu 1 -5 B 30mmTi (anpboMi) JUIsi TPAKTUYHUX 3aHATh. [liciis BUKOHAHHS

NpakTUYHOT poOOTH OTpUMANTE MiANKIC BUKJIA1a4a.

3.4. marTepiajid KOHTPOJIIO ISl 3aKJIOYHOr0 eTamy 3aHATTSA: TeCTOBi 3aBIaHHA IS

nepeBipKU 3HAHb.

Qobepimb 00Hy 6ipHY 8i0N08I0b:
1. BimbmiicTh CTPYKTYpHUX TEHIB €YyKapioT
(minsaxku JJHK) HeoqHopiaHi. BoHN MicTATH
ek30Hu  (iHpopmaTuBHI  dparMeHTH) U
iHTpoHM (HeiHpopMaTUBHI pparMeHTH). Ska
caMe MoOJieKyJa TpaHCKpUOYeThCs Ha Hii
CIovyaTKy?

A. IIpo-iPHK

B. IHK

C. pPHK

D. iPHK

E. TPHK
2. Y Ky#AbTypy KIITHUH JIOJUHU BHECEHO
ypamui i3 paJioaKTUBHOKO MiTKow. Jle
3HAWIYTh M0 MIYEHY a30THUCTY OCHOBY IpH
poBeIeHH1 paaioaBTorpadii?

A. Y nentpocomax

B. Y pubocomax

C. VYV miacTHHYacTOMy KOMILIEKCI
Ione ki

D. B EIIC

E. V nizocomax
3. T'eHeTnuHuii amapar e€ykapioT € TaKuM:
€K30H-IHTPOH-EK30H. SIKor0 Oyae Mojekysa
npo-iPHK BinnosinHo 10 3aganoi cxemu?

A. EK30H-IHTpOH-EK30H

B. Ex30H-€K30H-IHTpOH

C. EK30H-€K30H

D. Ex30H-€K30H-€K30H

E. Ex30H-1HTpOH
4. vy KJIITHHI i BILIMBOM
yIbTpadioseTOBOTO BHUITPOMIHIOBAHHS
BiOyoOCs MOIIKO IKEHHS JIUISTHKHA
MOJIEKYJIU JIHK. 3a JIOIIOMOT'OXO
cneuudiyHOoro  (epMeHTy  CIpalioBaja
CHUCTEMA BIJTHOBJIEHHSA I(i€] OUITHKHA 10
HETOMIKO/PKEHOMY JIaHIIoTy. SIKy HasBy
OTpUMAJIO 1€ ABUIIE?

A. Penapariis

B. Perenepariis

C. Penymikaris

D. Myraris

E. PexomOiHaris
5. Ilix wac gocmiaiB 13 3apakeHHs OaKkTepiit
BipycaMH BUSIBWIOCS, IO BIPYCH MOXYTb
3aXOIUTIOBATH 3 COOOI0 YaCTHHY MOJEKYIU
JIHK 6axrepianpHoi knituad. [loTpanusum

70 iHImOI OakTepilo, BOHU TMEPEeNaloTh iM
BJIACTUBOCTI MOMepeaHboi. SIK Ha3UBa€ThCA
el BU repenadi cnaakoBoi iHpopMmartii?

A. Tpanckpuniis

B. Tpancnsmis

C. Penymuikarrist

D. Tpanchopmartist

E. Tpauncayxkitis
6. ['eH, MO KOAy€e CUHTE3 MOJIMENTHIHOTO
JIAHITIOTA, MICTUTh 4 €K30HHM Ta 3 IHTPOHH.
Yomy OyayTh KOMIUJIEMEHTAapHI AUISHKU B
mostekysi 3pimoi iPHK micns 3akiHueHHS
MPOLIECUHTY?

A. 4 ex30HaM

B. 2 ex3oHaMm 1 2 iHTpOHaM

C. 1 ex30ny i | iHTpOHY

D. 3 inTpoHam

E. 4 ex30oHam i1 3 iHTpOHAM
7. YTBOpeHi B pe3yibTaTi perutikamii
[MOABI1MHI JOYipHI MOJICKYJIH JIHK
CKJIIQIAIOThCSI 3 OJIHOTO MATEPHHCHKOTO 1
OJIHOTO JIOYIPHBOTO JIAHIIOTIB, MPHIOMY
apyruii  janmor  JIHK  cunTesyerbed
KOMIUIEMEHTAapHO TMepimioMy. SKy Ha3By
OTpHUMaB IIeii croci6 perutikarii?

A. KoncepBatuBHHit

B. HaniBkoHcepBaTUBHUI

C. Ananoriunuit

D. InenTrunuit

E. ducnepcuumii
8. 'eH € oqMHUIICIO CHAAKOBOI iH(OpMAIIii.
Jlo Monexkynu  AKOi  pEYOBMHHM  Mae
BITHOIIEHHS 1[EeW TepMiH B KIITHHAX
eykapior?

A. PHK

B. IHK

C. binka

D. iPHK

E. IleBHOT aMiHOKUCIIOTH
9.V KmiTHHI PO3PI3HAIOTH JEKIJIbKa THITIB
PHK. Omun i3 HuX Mae ¢dopmy JucTa
KOHIOIIMHKA (TPUJIMCHUKA) Ta JIBa aKTHUBHI
[EHTPHU, IO PO3TALIOBAHO HA BEPILNWHI Ta B
ocHOBI mporo uucrta. Skumit THn PHK
OMHUCaHO?

A. Ilpo-iPHK

B. TPHK



C.iPHK

D. pPHK

E. MPHK
10. Ilix miero pizHUX (I3UYHUX 1 XIMIYHHX
yuHHUKIB TIpu OiocuuTte3l JIHK y xmiTuni
MO>KYTh BUHUKATH MMOIIKOJI»KSHHSI, SIK1 3/1aTHI
BUNpABIATUCA. SIKy Ha3By OTpUMaB Lei
npotec?

A. Tpancdopmarris

B. Tpanckpumniiis

C. Tpancaykiis

D. Pemmikars

E. Penapariis
11. Yy KJIITUHL i BILUIUBOM
yIbTpadioseTOBOTO BHUITPOMIHIOBAHHS
BiOyoOCs MOIIKO IKEHHS JIUITHKHA
MOJIEKYJIU JIHK. 3a JIOIIOMOT'OXO
cneuudiyHOoro  (epMeHTy  CIpalioBaja

Binmosimi mst camokoHTpoio: 1-A, 2-B, 3-A, 4-A,

Oobepimv 00Hy 6ipHY 8i0N08I0bL
1. VY KiIiTuHI JIOJUHU  BiOyBa€eThCs
tpanckpuniis. @epment PHK-momimepasa,
nepecyBaroyuch B30BX Mojekynu JHK,
JIOCSIT TIEBHOI TIOCIITOBHOCTI HYKJICOTH/IIB.
[icns 1bOro TPaHCKPHIILIS NPHUITUHUIACK.
s mimstaka JIHK:

A Tepminatop

B IIpomorop

C Penpecop

D Omnepatop

E Perymarop
2. BcraHoBneHO, IO JESIKI CIOJYKH,
HANIPUKJIA]], TOKCUHH TpuOiB, Ta JACsKi
AHTUO10THKHU MOXYTh MIPUTHITYBaTH

aktuBHicTh PHK-nomimepasu. [lopymenns
SIKOTO TIPOIIECY BIIOYBAETHCS B KIITHHI MPHU
MpUTHIYeHHI i 1Iboro pepMeHTy?
Pemnikaris
Tpauckpuris
[Ipomnecinr;

Tpancnsmis

Pemapartis

3. Cunrte3 iPHK BinOyBaeTbcss Ha marpwii
JHK 3a mpuHOMIIOM KOMIUTIMEHTApPHOCTI.

moQw >

SAxkmo Tpumern JHK ATI-UI'T, To
BianoBinHi kogoHu 1IPHK O0ymnyTs:

A YAIL-TTHA

B VAI-LI'Y

C TAT-VI'Y
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MUISHKA 110
Sy HasBy

CUCTEMA BIJTHOBJIEHHA i€l
HETOIIKOP)KEHOMY  JIAHITIOT'Y.
OTpUMAJIO 1€ ABUIIE?

A. Penapariis

B. Perenepartis

C. Penymikartis

D. Myraris

E. PexomOiHaris
12. TlinTpuMKa XKUTTSA Ha OyIb-IKOMY PiBHI
OB’ S13aHO 3 SIBUILEM pernpoaykiii. Ha skomy
3 HUX PENPOAYKIIis 3A1MCHIOETHCSI HA OCHOBI
MaTpUYHOTO CUHTE3Y?

A. MosneKkyIsipHO-T€HETHYHOMY

B. CyOkniTHHHOMY

C. KimituaHOoMYy

D. TkanunHOMYy

E. OpranizmeHomy

5-E, 6-A, 7-B, 8-B, 9-B, 10-E,11-A, 12-A.

D ATT-LI'T

E AVI-LT'Y
4. BinbLICTh CTPYKTYPHUX TEHIB E€BKapioT
MICTATHh €K30HU (1HGOpPMATHBHI TUISHKH) Ta
iHTpoHHU (HeiHopMaTuBHI pparMeHTH). Ska
Mosekyna PHK cunTesyeTrhcsi cnoyaTtky Ha
it JTHK?:

A 1PHK

B npo-iPHK

C tPHK

D pPHK

E MPHK
5. B anpi KIITUHU 3 MOJIEKYJIH HE3pioi i-
PHK yrBOopmmacs monekymna 3pinoi i-PHK,
sIKa Ma€ MEHIINH po3Mip, Hix He3pina iPHK.
CyKyIHICTB €TalliB I[bOT'0 IEPETBOPEHHS Ma€
Ha3BY:

A Tepminaris

B Pemmixaris

C PexorHimig

D Tpaucnsamis

E TIlpouecunr
6. T'eH, 10 KOAyE JAHIIOT MOJIMENTUIY,
MicTuTh 4 ex3oHM 1 3 iHTpoHHU. Ilicis
3aKiHUeHHs mpouecuHry B 3pumiii i-PHK
JISTHKA OyIyTh KOMIUIEMEHTApHI:

A 4 ex3oHam

B 2 ex3onam i1 1 iHTpOHY

C 1ex3onyi | iHTpOHY



D 3 iaTpoHam

E 4 ex3onam i 3 iHTpoHaM
7. Jy1s1 yTBOpPEHHS TPAaHCTIOPTHO1 (hopMH
aMIHOKHUCJIOT JUIsl CUHTE3Y OiKa He0OXi1HO:

A Awminoammin-tPHK-

CHHTETa3a

B Pubocoma

C w™mPHK

D IT®

E Peseprasa
8. Ha pubocomax BiOyBa€eThCS TPAHCIAIIIS
- 6iocunTes noninentuy. Tpancnoprai PHK
JIOCTABJISIIOTh 10 PUOOCOM aMIHOKHCIIOTH.
Tpunnetn 1-PHK (anTHKOIOHM) y 1BOMY
npoiieci OyayTh KOMIIEMEHTAPHUMU:

A 3MICTOBHHUM KOJOHAM

1iPHK

B Awminokucnoram

C IleBHum Oinkam

D TInrponam

E Ek3onam
9. OnHuM 3 erarniB CUHTE3Y OlIKa €
pexorHiis. [Tepmriit Tpumter iIPHK
MIOYMHAETHCS 3 TpUILieTy - YAY. SAxkuii
KOMIUIEMEHTApHHUM TPUILIET 3HAXOAUTHCS B
TPHK?

A AVA

B AAA

C Iyr

D VIV

E LV
10. Y XBOpOro BU3HAYCHO 3HUKECHHS BMICTY
WOHIB  Margiro, sKi  HeoOXimHi  JuIA
NPUKPIIUIEHHS. pUOOCOM 10 TpaHyJspHOL
E€HJOIUIa3MaTHYHOI CITKHA. Bimomo, o 1e
NPU3BOJHUTH 10 MOPYIICHHS CUHTE3y OijKa.
Skumit  came eranm  OlocuHTE3y  Oyne
MOPYIIEHO?
Tpanckpuniis
Pemunikariis
Tepwminaris
Tpancnsmis
AKTHBAIIS] aMIHOKHCIIOT
11. YV xmruni B rpanymsapHid  EIIC
BIIOYBAETHCS €Tall TPAHCIAIIT, MpU SKOMY
CIIOCTEpIraeThCsl  NPOCYBaHHS  pubOCOM
mono i-PHK. Awminokucnoru 3’€aHYIOTBCS

moQw >

NENTHIHUMU 3B’ SI3KaMU B [IEBHIN
MOCTIIOBHOCTI - BigOyBaeThCsi O10CHHTE3
nomnenTuay. [1ocaioBHICT aMiHOKHCIIOT Y
MIOJIIIENITH A1 Oyne BIIMOBIHATH
[IOCJIIJOBHOCTI:
Konmonis iPHK
Hyxneoruais TPHK
Anruxononis TPHK
Hyxneorunis pPHK
Antukononis pPHK
12. Hesxi tpuruietn 1PHK (VAA, YAT,
YI'A) He KOOyIOTh aMiHOKHUCIIOTH, a €
TepMIHATOpaMH B TIPOILIECi 3YUTYBAHHS
iHpopmalii, TOOTO 34aTHI NPHUIUHUTH
TpaHcito. Li TpuniaeTn MaroTh Ha3By:

A AHTHUKOIOHU

B Oneparopu

C Cron-ko10HU

D Ex30HHu

E Iatponu
13. B «xmituHI BigOyBa€eThCcs  TMPOIIEC
tpancanii. Komu pubocoma noxoauts 10
konoHiB YAA, YAI' a6o YI'A - cunres
HOJINENTHAHOTO JIAHIIora 3aKkiHayeTbes. Ll
KOJIOHH 'y MPOIieci 610CHHTE3Y MOIMETTHIY
HE po3mi3HaThes xoaHo T-PHK 1 Tomy €
CUTHAJIOM:

mgoaQwy

A Taimami

B Ilocrrpancsimiiinoi

Moudikarii

C IloyaTky TpaHCKpHITITIT

D Enonramii

E Tepminamii
14. BcranoBneno BpaxeHHs T-miMdoruris
Bipycom BUIL Ilpu nmpomy depmeHT Bipyca
3BopoTHs TpaHckpunrasa (PHK-3anexna
JAHK-monimepa3za) karaiizye CHHTE3:

A JIHK na maTpuni BipycHO1

PHK

B Bipycnoi iPHK na

matpuili JJHK

C 1PHK na matpwui

BipycHOro Oisika

D Bipycnoi JIHK Ha matpurti

JIHK

E JHK Ha BipycHiit pPHK

Bignosini: 1-A, 2-B, 3-A, 4-B, 5-E, 6-A, 7-A, 8-A, 9-A, 10-D, 11-A, 12-C, 13-E, 14-A.



IV. IlinBeneHHs1 MiACYMKiB 3aHATTS, NOBIIOMJIEHHSI NP0 OTPUMMAHI OIIHKH, HAJAHHA
JAOMANIHBOI0 3aB/IAHHS.

TeMa HACTYITHOT0 3aHATTSA: XPOMOCOMHA Teopisi. 34ernuieHe ycnaakyBaHHs. ['eHeTuka crari.
MiHJIHuBICTH y JIIOMHY fIK BJIACTUBICTH KUTTH i reHeTHYHE siBUIIe: (eHOTUIIOBA Ta
reHOTHII0BA MIHJIMBICTh.

CnucoK peKOMeH/1I0BaHoI JiTepaTypu

OcHoBHa:

1. Meauuna Oionoriss / 3a pea. B. II. Ilimaka, FO. I. baxopu. Ilinpyunuk / Bunanus 3-e,
nepepoOIieHe 1 nonoBHeHe.- Binnuist: Hosa kuwura, 2017. - 608 c.; C. 81-113.

2. Menuuna Gionoris: HaB4.MmOCiOHUK 11 mpakTuyHuX 3aHATh / FO.I. Baxkopa, A.B. IlleBenenkoBa
M.M.YecHoxkoBa Ta iH.- Ozeca : [Ipec-kypwep, 2021. — 234 c.;

JlonaTkoBa:

1. 30ipHMK 3aBHaHb JUIA MIATOTOBKM  JIO  JHIEH3IIHOIO TECTOBOIO  €K3aMEHy 3
MpUPOTHUYOHAYKOBHX auctuiiiin «Kpok-1. 3aranpHa mikapchka miaroroBka» / Kom. aBt.; 3a 3ar.
pexn. mpod. B. @. Mockanenka, npod. O. I1. Bonocosus, npod. 1. €. Bynax, npod. O. I1. SABopcekoro,
npod. O. B. Pomanenka, gom. JI. I. Ocramtok. K.: Menununa, 2004. 368 c.; C. 9-41.

2. Menuuna Gionoris: IlocioHuk 3 mpaktuyHux 3aHsaTh / O.B. Pomanenko, M.I. KpaBuyk,
B.M.I'piakesuy; 3a pen. O. B. Pomanenka. -2-e¢ Buganus, - Kuis: Meaununa, 2020. 472 c.

3. [MTaBnivenko B.I., IMlimax B.II., Bynuk P.€. OcHoBu MonekymnspHoi Oiosorii: HaBuanbuuit
nocionuk. Yepnisii: Men yHiBepcurert, 2012. 388 c.

4. CyuacHi po6siemu MonekysipHoi 6iosorii [Tekcr] : migpyd. st ctynentieB BHM3 Ykpainu
ITI-IV piBHiB akpeautanii / {yoinin C. 1. [Ta i1.] ; Jepx. ycranosa "LleHTp. MeTO. Kab. 3 BUII. ME]I.
ocBitn M-Ba oxopoHu 3710poB's Ykpainu'", BJIH3 Ykpainu "Ykp. mea. ctomaron. akaa.". - [Tonrasa
: Ykpnpomroprcepgic, 2016. - 395 c. : puc. - bibmiorp.: ¢. 386-394.

5. Medical Biology / Bazhora Yu. 1., Bulyk R. Ye., Chesnokova M. M. [et al.]. — 2nd ed. —
Vinnytsia: Nova Knyha, 2019. 448 p.

EaexrponHi ingopmauiiini pecypen:

1. Hentp tecryBanns npu MO3 Ykpaiau — 0a3za mineH31HUX TeCcTOBUX 3aBAaHb «Kpok-1»:
http://testcentr.org.ua/
2. Nauka. ua: https://www.nauka.ua/

Ceminapcbke 3aHATTS Ne 2
Tema: XpomocomHa Teopisi. 34ernieHe ycnaakyBaHHs. 'eneruka crati. MiHJIMBIiCTD y JTIOAHHA
SIK BJIACTHBICTD JKUTTH | FeHeTHYHeE sIBHIIE: (PEHOTHIIOBA TA TEHOTUIIOBA MiHJIUBICTb.
Meta: BuBuMTH OCHOBHI ITOJIOKEHHS XPOMOCOMHOI T€Opii CHaJKOBOCTI. Y CBIIOMUTH OCOOJIMBOCTI
3YCIJICHOTO YCMAJKyBaHHS O3HAK. BUBUMTH cxeMy ycmaakyBaHHs reModinaii Ta JadbTOHI3MY B
JIOJMHY 3 METOIO IPOTHO3YBaHHS HMOBIPHOCTI HAPOKEHHSI 3J0POBOTO TOTOMCTBA.
BuBuntr kmacudikaiito MiHIUBOCTI, XapaKTEPUCTUKH (HEHOTUIIOBOI Ta T€HOTHUIIOBOI MIHJIUBOCTI,
CTaTUCTHYHI 3aKOHOMIpHOCTI MoJuQIKalifHOI MIHIMBOCTI. HaBUMTHCS OIIIHIOBATH XapakTep
MIHJIMBOCTI JIOCJIPKYBaHOI O3HaKH, OyayBaTH BaplalliiHUM psj 1 BapialiitHy KpUBY. Y CBIIOMHTH
BUJM MYTallii, K JDKEPEIO MYTAIlifHOI MIHIUBOCTI Ta iX 3HaYeHHS B 3a0e3MeueHHI TeHeTUYHOTO
PI3HOMAHITTS JIIOJIEH 1 PO3BUTKY CIAJKOBUX 3aXBOPIOBaHb, YMITH BH3HAYaTH TUIIA TEHOMHHUX 1
XPOMOCOMHUX MYTAIliil IPH aHai31 KapiOTUIIiB.
OCHOBHi MOHATTS: XPOMOCOMHA TEOPis, 3UCTUICHE YCIaAKyBaHHsI, TOBHE 3UETIJICHHS [€HIB, HEMIOBHE
34YCIUICHHS TeHIB, TPpyMa 34eIUICHHs T'eHIB, FTEHETHYHA KapTa XPOMOCOM, MOPTaHia, YCIaIKyBaHHs
CTaTl, yCIaJKyBaHHs 34erieHe 31 cTaTTio, (heHoTunoBa (MoaudikaliiHa) MIHIUBICTh, BapialiitHa
KpHBa, BapialilHUM psa, HOpMa peakuii, (eHOKomii, FeHOTHIIOBAa MIHJIUBICTb, KOMOIHATHBHA
MIHJIUBICTh, MYyTalliiHa MIiHJIMBICTh, €KCIPECHUBHICTh, NMEHETPAHTHICTh. MYyTallliHa MIHJIUBICTH,
MyTallis, TEHOMHI MyTallii, TMOJIIUIOiNis, AaHEYIUIOiisl, TPUCOMIs, MOHOCOMIisl, HYIICOMis,



XpPOMOCOMHI aleparlii, Aeneris, MyIUTKallis, 1HBEpCis, TPaHCIOKallis, TeHHI MyTaIlli, COMaTH4HI
MyTallii, Mo3ailli3M, FreHepaTUBHI MyTallil, FeHOKOMii, MyTareHi (pakTopH.
OobnagHaHHA: TAaOJIUIN 3YETNICHOTO YCIMAIKyBaHHS O3HAK MPH IMOBHOMY 1 HETIOBHOMY 34YCTUICHHI
T'€HIB, TEHETHUYHUX KapT XPOMOCOM, HOYTOYK, MYJIbTUMEIIMHUIN POEKTOP, MPE3EHTALIS.
HaBuajanHmuii yac: 2 roquau

[Lnan

I. Opranizaniiinnii MOMeHT (IpUBITaHH#A, NepeBipKa NPHUCYTHIX, MOBIAOMJICHHS TAMH, MeTH
3aHATTS).
Momusayia cmyoenmis wjo0o 6uguenHs memu: 3aHATTS € JJOTIYHUM MTPOJIOBKEHHSAM MONEPEIHIX TEM
13 TEHETHKH JIIOUHU. barato xBopoO mromuHu (remodiiis, JaabTOHI3M, BiTaMiH D-pe3ncTeHTHHIA
paxir, rinepTpixo3 TOIO) YCMAAKOBYIOTHCS 3UEIUICHO 31 CTATEBUMH XPOMOCOMaMH, 1HII — 34ETICHO
3 aBTOCOMaMH, TOMY BHUBYCHHS IX yCHaJKyBaHHS HEOOXITHO JJISl MOJAIBIIOTO PO3YMIHHS OCHOB
TeHETUKU Ta 3aCBOCHHS 3HAHL 13 IHIIHUX CIerlabHUX JuciuIiIiH. CIagkoBIiCTh Ta MIHJIMBICTE €
OJIHI€I0 3 0a30BMX BJIACTHUBOCTEH J>KMBOTO. 3aCBOEHHS OCHOBHHX 3aKOHOMIPHOCTEH MIiHJIMBOCTI
HEOOXiJHE ISl pO3yMIHHS MPOSBY Jii reHa B PI3HUX YMOBAaX CEpelOBHILA B MEXaX HOPMHU PEaKIii.
3HaHHS OCHOBHUX 3aKOHOMIPHOCTEH MOAMQIKAIIHOT MIHIUBOCTI MOXKE OYyTH BUKOPHUCTAHUM IS
PO3YMiHHS BIUTUBY T€HOTHUITY Ta CEpelOBHIIA Ha (eHOTUN (CreuiajabHa Ji€Ta, 3MiHa KIIMaTHIHUX
YMOB TOIO). 3HAHHS MPO TEHOTUIIOBY MIHJIMBICTh CHpPHSIE PO3YMIHHIO MEXaHI3MIiB EBOJIOILIT,
BUHUKHEHHS T€HETUYHOTO MOJIIMOP(I3MY JIOACEKUX MOMYJAii. BUBUEHHS NMpUYMH 1 MEXaHi3MiB
MYTAIifHOT MIHJIMBOCT1 HEOOX1THE /TSl PO3YMIHHS €TIOJIOT1] CIaIKOBUX 3aXBOPIOBaHb, OPMYBaHHS
€KOJIOT1YHOTO MUCIICHHS.
I1. KoHTpo/Ib ONIOPHUX 3HAHb (ONMMTYBAHHS CTYJIEHTIB):
2.1. Bumoru 10 TEOpeTUYHOI TOTOBHOCTI 3/100yBauiB BUILIO OCBITH /IO BUKOHAHHS PAKTUYHUX
3aHSTh:
3000y6a4 NOBUHEH 3HAMU.
- YCIIaJKyBaHHS CTATi JIFOJIMHY SIK MEHETIOI0YOi 03HAKH;
- XapaKTePUCTUKU  3UYEIUIEHOTO 3  X-XpOMOCOMOIO  PELECHBHOTO 1  JIOMIHAHTHOTO
yCTIaJKyBaHHS;
- XapaKTEePUCTUKH Y -3UETICHOTO YCIaIKyBaHHS;
- MIPUKJIAN 3UETUICHOTO 31 CTATTIO YCIAJAKYBaHHS B JIFOMHU;
- IOHSTTS PO MOBHE Ta HETIOBHE 3YCTICHHS T'CHIB;
- CYTb 1 3HAYCHHSI KPOCUHTOBEPY;
- MIHJIMBICTb SIK ()yHJAMEHTAIbHY BIACTHUBICTh )KUBOI MaTepii;
- kacudikaiio GopM MIHIUBOCTH:
- XapaKTePUCTUKY MOIU(IKAIIHOT MIHIMBOCTI;
- CTAaTUCTUYHI 3aKOHOMIPHOCTI MOM(DiKaIIifHOT MIHJIUBOCTI;
- BaplaliifHuil psf, BapiamiiiHy KpUBY, HOPMY peaKiiii;
- TOHSTTS PO (HEHOKOIIN Ta X MPUKIAIN Y JIFOIUHH;
- MEXaHi13MHM KOMOIHATUBHOI MiHJIMBOCTI Ta 11 3HAYECHHS,
- OCHOBHI BIIMIHHOCTI MyTamiitHO1 1 Mo iKaiifHOT MIHIUBOCTI.
- Kiacuikamio MyTaumiiHOI MIHJIMBOCTI 32 NPUYMHAMH, TUIOM KIIITHH, XapakTepoM 3MiH
TCHETUYHOTO arnapary;
- MEXaHI3MH I'¢HHUX, XPOMOCOMHHX 1 TEHOMHUX MYyTaIliif;
- IPUKJIAJN CIIAJAKOBUX XBOPOO JIFOAMHH, 5K € HACTIAKOM T€HHUX, XPOMOCOMHHUX 1 TEHOMHHUX
MYyTalliif;
- kacu@ikamio MyTareHHUX (haKkTOpiB Ta iX MPUKIIA]IH.

NOGUHEH 6MIMuU.

- 3aIUCAaTH CXEMY yCIaIKyBaHHs CTaTi B JIIOJIUHU;

- po3paxyBaTH pPHU3UK HAPO/DKEHHS XBOPOi JWTHHM TPU YCHAAKyBaHHI Temodimii Ta
TAIBTOHIZMY.



- OIIIHIOBATH XapaKTep MIHIMBOCTI JOCTI)KYBaHOI O3HAKH;
- OyayBaTH BapialliifHui psf 1 BapialiifiHy KpuBY.
- TIpH aHaJTi31 KaplOTUITy XBOPOTO BU3HAYATH TUITM TEHOMHHX 1 XPOMOCOMHHUX MYTAITIH.

2.2. IlepeBipka OpiEHTOBHOI KapTH CaMOITIITOTOBKH 3/100yBadviB.
OpieHTOBHA KapTa VI 10322y IUTOPHOI CAMOIIIATOTOBKH 3100yBa4ya 0CBiTH

BkasiBky 10 BUKOHAHHS 3aBIaHHS Binmogizi cryaeHTa 3 JOMMOBHEHHSIMU Ha
3aHATTI

1.3a ssKuMU 3aKOHaMU yCIIaJIKOBY€ETHCS CTaTh JIFOIUHU?

2. JlaliTe BU3HAYCHHS TEPMIHIB:
1) ayrocomu 2) reTepoxXpoMOCOMHU

3. YKaxiTh, B AKHX KJIITHHAX OPTaHi3My MICTSThCS CTATE€BI XpPOMOCOMHU:

4.Y coMaTHYHUX KJIITUHAX JIOJAUHU MICTUTBCH ........... AyTOCOMU TA ........... CTaTeBl XpOMOCOMU

5.V crareBUX KJIITHHAX JIIOAUHU MICTUTBCH ........... ayTOCOMH T4 ........... cTaTeBa XxpoMocoma

6.HaBeniTh npuKIagu OPraHi3MiB, Y IKHX reTeporameTHa
1) xiHOYA CTATh: A b

2) 4oyoBiva CTaTh: A b

7.YKaxiTh, CKUIBKM TUIIIB TaMeT 3a CTaTeBUMHU XpoMocoMaMu (y %) yTBOproeThes y: 1) KIHOK -
................ ; 2) YOJIOBIKIB .............

8.YKaxiTh, BiJ KOTO 3 0ATHKIB 3aJIEXKUTEL CTATh JUTHHHU ?:

9.3derneHnMH 31 CTaTTIO HA3UBAIOTh O3HAKH, T€HU SIKUX PO3TAIllOBaHI B

10. Ha3BiTh mpuKIaIu O3HAK JIFOIUHU:
1) PenecuBHuX X-1A b
3YeIIEHUX

2) JlomiHaHTHUX
X-34EIIEHUX

2) Y-3uermneHux A

11.I'onangpyUYHUMH Ha3WBAIOTh O3HAKH, T€HU SKUX PO3TallOBaHi B

12.Chopmymroiite 3aKkoH MopraHa (3aKOH 34eIJICHOTO YCITaIKyBaHHS ):

13.Hasenits npuKiIamm | A b
TICHOTO 34YEIUICHHS TEHIB Yy

JIOJTUHU:

B r

14. KibKiCTh TPyH 34YEIJICHHS TeHIB BIAMOBIAAE. ...........

15.YKaxiTh KUIbKICTh TPYI 34ETJICHHS TeHIB y: 1) XKIHKH - ........ ; 2) HOJIOBIKA - ........

16.Kpocunrosep — 1ie. ..

17.B sixuii a3i Melio3y BimOyBaETHCSI KPOCHHTOBEP?

18.Bi1cOTOK KPOCHHTOBEPY MPOMOPIIHHHUH ...............

19.011HULI IEPEXPECTY MIXK TEHAMHU MAE HABBY ...vveeevreeerreerireeeneenneennans

20.I'eHH B XPOMOCOMI PO3TAIIOBAHI B .. ... ceviieeereruieenreenireeseeneeenseenenseennn MOPAIIKY.




BkasiBky 10 BUKOHAHHS 3aBIaHHS

BinmoBizi cryaeHTa 3 JOMMOBHEHHSIMU Ha
3aHATTI

21.5Ixi METO1 BUKOPHUCTOBYIOTH JUIsl TOOYIOBH T€HETUYHHUX 1 IUTOJIOTTYHUX KapT XPOMOCOM:

1) momuau | A b B
2) npo3zodim: | A b
22.YkaxiTh OCHOBHI ¢opmu | A b
MIHJIMBOCTI:

23. 3a3HauTe cyTh MOAU(DIKAIIHOT MIHIIMBOCTI

24 HopmMa peakiii — 11e. ...

25. Big 4oro 3a1eXuTh HOpMa peakiii?

26. Un ycnagKoBYETHCSI HOpMa peaKIlii?

27.Denokomii — 11€. ..

Hasenite npuKiamm | A b
(heHOKOTIIH Y JIIOTUHMU:

28.I'enokomii — 11¢€. ..

HaBenith npukitaam reHoKomin | A b
y JIIOJTUHU:

29.5IxicHI 0O3HAKH YCTIAAKOBYIOTHCS 32 3aKOHAMH

30.5kuii MeTo 1 3aCTOCOBYIOTH JIJIsi BUBUCHHS KIJIBKICHUX O3HAK?

31.Kom0iHaTUBHA MIHJIHMBICTh — II€ (POPMYBAHHS HOBUX . . . o oo v v e e et

A

32.YKkaxiTh MeXaHi3MH KOMOIHAIli{ TeHIB Yy T€éHOTHUIIl HAILa/IKiB:

b

B

r

33.bionoriube 3Ha4eHHs KOMOIHATUBHOT MIHJIUBOCTI IOJISATAE B

2.3. [lutanHs a5 nepeBipku 0a30BUX 3HAHD 33 TEMOIO 3aHSITTS:

1. Y domy mossirae CyTb XpOMOCOMHOI Teopii craakoBocTi? ChopmystoiTe OCHOBHI MOJOKEHHS

XPOMOCOMHO{ Teopii.

2. Illo Take rpyma 34eruieHHs? fka iX KUTBKICTh Y )KIHKH Ta YOJIOBIKa?

. CopmymroiiTe 3aK0H 34ETICHOTO yCIaAKyBaHHS (3akoH MopraHa). [3 sskuM mpoiiecom oB’ si3aHO
HENOBHE 34eIJICHHs TeHiB?

. Hocnign Moprana, siki UTIOCTPYIOTH NPHUKJIAIM MOBHOTO Ta HEMOBHOTO 3YEIJICHHA TEHIB Y
TJI0JI0BOT MYIIIKH APO30(iIIH.

. SIk ycnmankoByerbesi ctath y mioauHu? o Take aBTOCOMHM Ta reTepoXpoMOCOMHU (CTaTeBi
XpOMOCOMH)? YKaXiTh KUTBKICTh aBTOCOM 1 T€TEPOXPOMOCOM y COMAaTUYHHUX KIIITUHAX 1 raMeTax
JFOIVHH.

. Ha sxomy etami iHIUBiIyaJIbHOTO PO3BUTKY BHU3HAYAETHCS CTaTh y JMOAWHH? SKi MexaHI3MH
¢dopmyBaHHs cTaTi?

. o Take remeTnyHi KapTu XpoMocoMm? ki BIIMIHHOCTI B TCHETUYHUX KapTax X-XpOMOCOMH Ta
Y-xpomocomu?

. llo Take 3uerieHe 31 cTarTiO YycnanakyBaHHsA? Kracudikaiiis. 34e€IUIEHOrO 31 CTaTTIO
yCIaIKyBaHHS.

. SIxi 0cobmMBOCTI yCHaJKyBaHHS 3YETUICHHX 13 X-XPOMOCOMOIO pelecMBHUX O3Hak? HaBemith
MPUKIIAIA 3aXBOPIOBAHD JIIOJUHY 3 IIMM THUIIOM YCTIaJIKyBaHHS.

10.  Sxi o0coOJMBOCTI YCHMAAKyBaHHS 34eIUICHUX 13 X-XpPOMOCOMOKO JOMIHAHTHUX O3HaK?

[Ipukiaay BiANOBITHUX 3aXBOPIOBAHb JIIOIUHHU.



11. [Ilo Take romanapuuni o3Haku? Ski ocobmuBOCTI iX ycmankyBaHHsA? HaBemiTe mpukiamu
BiJIOBITHUX O3HAK Y JIFOIMHHU.

12. [Ilo Take 3amexH1 Bijg cTaTi it 00OMEXKEHI CTAaTTIO O3HAKH?

13. o Take minnuBicTh? Knacudikarist popm MiHIUBOCTI.

14. o Take moaudikariiina MiHTUBICTh? UM BoHA XapakTepusyeTbes? [Ipuknaam y TroauHu.

15. CraTucTiyHi 3aKOHOMIpHOCTI MOIM(BiKaLIHHOT MIHJIMBOCTI, BapialliiHUIA psif, BapialiiiHa KpuBa.

16. Hopma peakii. [Ipukinaam o3HaK JTIOAMHH 3 ITUPOKOIO 1 By3bKOK HOPMOIO PEaKiiii.

17. bionoriuHe 3HaYeHHS MOAU(IKALIHOI MIHJIIUBOCTI.

18. o Take TpuBani moaudikamii? Yum BoHH 00yMOBIIEH1?

19. Ilo Take mopho3u?

20. ®enoxomii, iX 3HAYCHHS B TPAKTUYHIA METUIIMHI.

21. MexaHi3M#u KOMOIHATHBHOI MiHJIUBOCTI

22. bionioriyHe 3Ha4eHHsI KOMOIHATUBHOI MIHJIUBOCTI.

23. o Take myTarlii, MyTareHes, Myrareuti ¢paxkropu?

24. Knacudikamis myTariii 3a mpuanHaMu BUHUKHEHHS. Knacudikariis MyTareHHIX (pakTopiB.

25. TloHATTS PO COMATUYHI Ta FTeHepaTUBHI MyTallii, ix 3HaueHHs. L{o Take Mo3ainizm?

26. Knacudikaris MmyTariii 3a XxapakTepoM 3MiH CIIaJKOBOTO MaTepiaiy.

27. MexaHi3mu reHHuX MyTamiid. [I{o Take reHokomii?

28. MexaHi3MH XpOMOCOMHHUX 1 TEHOMHHMX MYTaIlii.

29. o Take cnankoBi xBopoou? Ilpukianam XpOMOCOMHUX 1 MOHOTEHHHX XBOPOO JIFOIUHH.

III. ®opmyBaHHs npo@eciiHMX BMiHb, NMPAKTUYHUX HABHYOK (OBOJIOJIHHSI HaBUYKAMH...,
NpOBEICHHS Kypalii, BU3SHAYCHHS CXEMH JIKYBaHHS, MPOBEACHHS Ja0OpaTOPHOTO JOCHIJKEHHS
TOIIO):
3.1.3micT 3aBIaHb:
Po6ora 1.

[TpoanainizyiiTe ycragkyBaHHs CTaTl JIFOJAWHH SIK MEHJIETIOI0UO01 O3HAKH. 3aMUIIiTh HOpMyTy
nuT00y, BKaXIiTh HaOip XpOMOCOM (2yTOCOM, TETEPOXPOMOCOM) Y COMATHYHUX 1 CTATEBUX KITITHHAX
JKIHKH Ta YOJIOBIKa, BU3HAYTE BIPOT1AHICTh HAPOHKEHHS JIBYATOK 1 XJIOMTIHKIB.

Po6ota 2.

BuBuite knacugikaiiro 34yersieHoro 3i crarTio ycmaakyBaHHs. [Ipoanamizyiite cxemy
ycnaakyBaHHS reModinii y moauau. Po3B’sokiTh 3ama4n.
3amava 1. ¥V cimM’i, ne 6aTpko cTpakaae Ha reModinito, a B MaTepi Ta ii poAWYiB — HOpMajibHa
3IaTHICTh KPOB1 3CIJaTHCS, HAPOJMBCS 3J0POBHM XJIOMUWMK. Bu3zHaure reHoTwnu Ta (PeHOTHIH
0OaTbKIB 1 JiTEM.
3amaua 2. Y 370poBUX OAaThKIB HAPOAWIMCS JIBI 3JI0POBI JTIOHBKH Ta XBOPHWM Ha TeMO]ITIIO0 CHH.
Busnaure reHoTunu i peHoTunu 6aThKiB 1 IiTeil. Bix koro cuH ycnaakyBaB XBopoOy?
3amaua 3. 310poBa KiHKa, 0ATHKO SKO1 XBOPIB Ha reModiTit0, a MaTH — Ha TAJTbTOHI3M, OAPYKHIACS
31 3I0POBHUM YOJIOBIKOM. UH HapOIATHCS B HUX 3/I0POBI AITH?
3amaua 4. Y 1BOX 3I0pOBHX OaThKiB HApOIMBCA XJOMYMK 3 (DEHUIKETOHYpi€ (ayTOCOMHO-
peliecuBHa 03HaKa) Ta remodiniero. Buznaure reHotunu 6atekiB. Yu MOXKYTh Y HUX OyTH 310pOBi
mitu?
3amaua 5. Tlimeprpuxo3 (HagMipHE OBOJIOCIHHS KpaiB BYIIHHUX PpAKOBHH) BH3HAYAETHCS
JIOKaJIi30BaHUM B Y-XpOMOCOMI TeHOM. Slka MMOBIPHICTH HApOHKCHHS TUTHHU 3 TIMEPTPUXO030M,
SIKIIO 1[I0 03HAKy Ma€e 6aTbKko?

Po6oTa 3.
[IpoanainizyiiTe TOBHE 1 HEMOBHE 34YCIUICHHS TEHIB Yy MYXH Jpo30(iiM Ha MPUKIAII
yCraZKyBaHHs 3a0apBieHHS Tila 1 JOBXUHM KpWi. 3amMIIiTh pPe3yJbTaTH aHaJIi3ylouoro



CXpEIIlyBaHHS CaMIliB 1 caMOK Apo30(iiv, OJep>KaHUX BiJ TOMO3WTOTHHX CIpUX JOBTOKPUIIUX
(AABB) 1 yopHuK KOpOTKOKpUIHX (aabb) OITBKIBCKIX GopM.

Po3B’skiTh 337124 Ha 3YCTUICHE YCIIAKyBaHHS.

3amauva 1. 3nilCHITH aHai3yl0ue CXpEIlyBaHHS, SKIIO caMellb MOpUAHMN, a CaMKa peIieCHBHA 32
nBoMa o3Hakamu. [IpoanamnizyiiTe pe3ybTaTi CXpelryBaHHs.

Po3B’sokiTh 3a1aum.

3amava 1. Bunumrite MOXKIJIMBI THIM TaMET B OPTaHi3MiB MPU MOBHOMY 34EIUICHHI TCHIB.

2) 6) B)
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3amava 2. Bunumith MOXJIMBI THIM HEKPOCOBEPHUX 1 KPOCOBEPHHX TraMeT B OpraHi3MiB i3
BKa3aHMMH T€HOTHUIIAMH, SIKIIO BijicTaHb Mixk reHamu C 1 B — 20 MmopraHi.

c ] A C 8
1 1 1 L] | |
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3amava 3. Y mroauHU TeH, M0 pe3yc-(hakTop KpoBi 1 GOPMH €pUTPOIMTIB 3HAXOAATHCSA B OJHIM
XpoMocoMi Ha BifcTaHi 3 Mopraigu. [IOMiHYIOTH pPe3yC-IIO3UTHBHUNA (AaKTOp 1 eNiNTOLUTO3
(eputporuTH emncononaioHoi ¢dopmu). JKiHKa TeTepo3uroTHa 3a oboma o3Hakamu. [Ipuuomy
MO3UTHUBHUH (haKTOp BOHA YCIIaJKyBaJsia BiJ MaTepi, a eINTOIMTO3 — BiJ 0aThKa. Y 4OJIOBiIKa pe3yc-
HEeraTHUBHA KPOB 1 HOpMaJIbH1 epUTPOLUTH. Bru3HauTe MOXKIUBI GHOTUIH X IiTEH.

Po6ota 4.

Ha mincraBi reHeTUYHHUX AOCHTIIKEHb BCTAHOBIICHO, IO PEIECHBHI IeHU AalbTOHI3MY (d),
remodinii (h) Ta anp0OiHI3MY OYelt (a) MICTATHCS B X-XpOMOCOMI JIFOJIMHU B TaKii MOCIITOBHOCTI (...
d...h...a..)# po3ramoBani Ha BIAMOBIAHIN BigcTani: Mixk reHamu d i h — 9,8 %, mixx reHamu h i
a—30,2 %, mix renamu d 1 a — 40,0 %. IloOGynyiiTe reHeTUUHY KapTy IUISTHKA X-XPOMOCOMHU.

Po6ora 5
[Ipoanamnizyiite kputepii GopM MIHIUBOCTI Ta MMO3HAYTE 3HAYKOM (+) THIT MIHJIUBOCTI, JJIS IKO1
KpHUTEpiil XapakTepHUi
Kpurepii myist mopiBHIHHS dopma MIHJIMBOCTI
Monudikarniiina Myrariiina

1.€ aganTUBHUMHU
2.InauBinyanbHi

3.€ 3MiHU TEHOTUTTY

4.V criajKoBYIOThCS HalllaAKaMH
5.MaroTh 3HaY€HHS I NPOLECY
€BOJIIONIT

Po6ota 6.
Busznaute npukiaan 3aXBOpIOBaHb, 0 € Pe3yJbTaToOM MOAMQIKAIINHOT 1 MyTaIiiHOT MIHJIMBOCTI.
3amoBHITH TAOIUITIO, TO3HAYMBIITN 3HAYKOM (+) MPUKIIATH 3aXBOPIOBAHb, 1110 € PE3yJIbTATOM
MIEBHOT'O BUY MIHJIUBOCTI

Hacaimox MiHIHBOCTI
MomudikamiitHol MyTarniiHoi

XBopobou

1. Ilunra




. AIL0iHI3M

. Anurina

. Paxit (medinut BiTaminy D3)

. 'octpa mpomeneBa xBopoba

. Cunypom Jlayna

. AJTKOTOJIbHUN CUHJIPOM ILTOAA
. KimimoBwii ennedanit

. CHHIPOM «KOTSYOTO KPHKY»

O (0 [J[N|[n|B|W[N

Po6oTa 7.
BusHaute BUIM HOpMH PEaKIlii O3HAK Y JIIOJWHU. 3arOBHITH TAOJUIIO, TIO3HAYMBIIN 3HAYKOM (+)
BUJI HOPMH peaKiiii.

Hopwma peakiii
Bysbka IIupoxka

O3Haku

. 3pict

. Maca tina

. Konip mxipu

. KoHmenTparis Ti1t0K031 B KpOBi
. KinpkicTh TIEWKOLMTIB Y KPOBI

. KiZIbKiCTh €epUTPOLUTIB Y KPOBI
. pH xpoBi

NN N | [W[N |-

PoGora 8.
[o6ynyiite Bapianiituuii paj i Bapianiliny KpuBH 11 BUGIpKH ducia neiikonuTis B 1 MM kpoBi y 50
monel (B Tucsyax). O0UUCTITh cepeHI0 apu(PMETHYHY JaHOTO MMOKa3HUKA.

Yucno JEUKOLUTIB B 1 MM KpOBI y 50 moaen (B TUCSAYAX):
8,7,6,9,6,7,8,6,7,8,5,7,6,7,7,11,7,6,7,7,7,6,8,10,4,6,7,10,7,7,7,6,9,6,8,6,8,7,8,5,8,8,8,6,8,9,5,7,9,8.

Po6ota 9.
[Ipoananizyiite MexaHi3MHU KOMOIHATUBHOI MIHIHBOCTI. PO3B’1kiTh 3a1a4u.
3anaua 1. Y oxnoro 3 6arekiB | rpyna kposi (cuctema antureris ABO), y npyroro — IV.

l. Yu ycnaaKyrooTh AiTH TPYIU KPOBi 6aThKiB?
2. [Tpo sixy popMy MIHIUBOCTI HAETHCS?
3. Yu Moxe rpyna KpoBi JIOAMHU 3MIHUTHCS M1/ BIUIMBOM YMOB JOBKULIS?

3apaua 2. IlluzodpeHis ycmagkoBYeThCS SK ayTOCOMHO-JIOMIHAaHTHa O3Haka (A), TpHUIoOMy
reTepo3urotu (Aa) MOXKyTh 3aXBopiTH 3 WMOBIpHICTIO 20 % (meHerpanTHicTh reHa 20 %). [IposiB
3aXBOPIOBaHHS 3HAYHOIO MIPOIO 3aJICKHTh BiJI MOPaIbHO-TICHXOJOTIYHOTO KIIMaTty B CIM’i Ta
COLIIAIBHOTO OTOYCHHS JIIOAWHU. BU3HauTe IMOBIPHICTh HAPOHKEHHS (PEHOTHIIOBO 310POBUX JITEH
y IBOX T€TEPO3UTOTHUX OATHKIB.

PoGoTa 10.
3amoBHITH TAOIHIIO «XapaKTepUCTHKA MYTaLIHHOI MIHJIIMBOCTI 3aJI€’KHO BiJ TUITY KJIITHH, B SIKUX
BUHHMKAE MYTaIlis».

XapaKTepuCTUKa MyTaIlii

Tunu myTariii 3aJ1e:KHO BiJl
TUITY KIIITUH




YU MEN03y

€ HaciIKOM MOPYIIEHb MITO3Y

YcenaakoBy€eTbCs UM HE
YCHaJIKOBYETHCS Y JTIOAUHU

3HayeHHA

Po6ora 11.
3anoBHITH cXxemy Kitacudikaliii MyTariii 3ajeXHo Bl XapaKkTepy 3MiHU KapioTHITY.
I'enni XpomocomHi abeparrii I'enomHi
v v
v v v v v v v v v
v Vv v
v Vv v
Po6ora 12.

[Ipoananizyiite MexaHI3MU T€HHUX MYTaIlill.

3aBaanus 1. Y mofeil, XBOpUX Ha cepronoiiOHO-KIITUHHY aHEMII0, B 6-My MOJIOXKEHHI B-TaHiiora
MOJIEKYJIA TeMOTJI001HY BiIOYBAETHCS 3aMiHa TIyTaMiHOBOT aMiHOKHUCIIOTH Ha BaJTiH.

1. Ilpo sxy ¢popmy MIHIUBOCTI HaeThCs?

2. Slxa 3miHa BinOyBaeThest B Montekym JJHK?
3aBaanHs 2. Y K0OXKHOMY BUIIaJIKy BU3HAUTE:

1. Bua rennoi myrartii.

2. SIK 3MIHUTBCS TIOCTIOBHICTh aMIHOKHUCIJIOT Y MOJIEKYI Oika?

Buxinna ctpykTypa

Pe3ynbTaT renHoi

Bun rennoi myrarii

Macmtabu nopyiieHb

¢parmenta JJTHK MyTaii
ATGCTATCCGC ATGCCATCCGC
ATGCTATCCGC ATGCTTATCCGC
ATGCTATCCGC ATGCTCATCCGC
ATGCTATCCGC ATGCATCCGC

PoGora 13.



[IpoananizyiiTe MeXaHi3M XpOMOCOMHHX a0eparlliii y KO)KHOMY 3 HaBEJICHUX MPHUKJIAIIB, 3p00iTh

BUCHOBKHMH.

ABCD EFGH ABCD EF

i =t N = ol [ = TD
ABCD EFGH ABCBCD EFGH
]l [ o] [ [ - J 111>
ABCD EFGH ABCD EHGF

Po6Gora 14.
3aMoBHITh TAONUIIO KapiOTHILy JIIOAUHM B HOPMI Ta HOro 3MiH HpPHU PI3HUX XPOMOCOMHHX
3aXBOPIOBAHHSIX.

Kinekicts
I'erepo- Tun myranii
XPOMOCOM

No MoskauBi
Cunapom .
3/ KaploTunu | ABTOCOM

31opoBa KiHKa
310pOBHi1 HOJIOBIK
Cunnpom ITaray
Cungpom Ensapaca
Cungpom Jlayna
CUHAPOM  «KOTSUYOTO
KPUKY»

Cunapom

7 | llepemeBcbKkoro-
TepHepa

Cunapom Ttpucomii-X
(«cynepxKiHKn»)
Cungpom
Knaitndenprepa
Cunapom nosicomii-Y
(«cynep4osoBiKa)

AN DN |W[(N|—
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3.2.pexkomenaanii (IHCTPyKUii) 010 BUKOHAHHS 3aB1aHb, NPOo(eciiiHi aJIropuT™Mu.
Po6ota 1
3BepHITh yBary Ha Te, IO CTaTh JIIOJUHU YCHAJKOBYEThCA SIK MEHJENIOIYa O3HAaKa.
YcnankyBaHHA CTaTi MOYKHA 3alMCaTH CXEMOKO aHaji3ylouyoro cxpemtyBaHHs. JKiHo4a cTath y
JIOIMHYA ToMoraMeTHa XX, a 4osoBiva rereporamMeTHa XY. Y )KIHKA YTBOPIOETHCS OJIUH THIT TaMET
(X), y domnoBika — 2 Tumm ramer (X i Y). CtaTh MailOyTHbOI AUTHHU BU3HAYAETHCS TiJ 4ac
3aIUTiTHEHHSI 1 3aJIE)KUTH B/l CTATEBUX XPOMOCOM, SIKI TIOTPANHIIM y 3UTOTY. TeopeTnyHa KMOBIPHICTh



HapOKEeHHS XJIOMUUKiB 1 AIBYMHOK 50%:50% (sik mpH aHATI3yI0uOMY CXpEllyBaHHI T€TepPO3UTOTHOI
ocobunn). daktrune cmiBBigHOmeHHS: Ha 100 maiBumHOK HapomkyeThesi 106 xmomuumkis. Lle
MOSICHIOIOTh MEHIIUM PO3MIpPOM Y -XpOMOCOMH, TOMY CHEPMATO30iAH 3 Y-XPOMOCOMOIO LIBHUJIIIIE
pyXxaroTbes 1, BIIMOBIIHO, YACTIIIE 3AIUTIHIOIOTh STHIEKIIITHHY..

Pobora 2.

AHaIi3yl0u1 cXeMy YCIaaKyBaHHsA reModinii y JI0A1HY, TOTPIOHO 3BEPHYTH yBary Ha Te, 110
JKIHKY HaivacTimie 0yBaloTh HOCISIMH IIbOTO PEIIECUBHOTO T'eHa (TOMY IO B iX TeHOTHITI € 1B1 X-
XpOMOCOMH). Y YOJIOBIKIB € TUIbKH 0/IHAa X-XpOMOCOMa 1 TOMY BOHH YacTillle XBOPIIOTb.
PosrasabTe pukiiag po3B’si3aHHS 3a4a9d 3 YCIAIKyBaHH reModiii.
3anmaya. Y 310poBHX OaThKiB JIBI IOUKHU 370POBI, & CHH XBOPH Ha reModiito. SIKi reHOTHIH O6aThKIB
1 giteit? I'emodimist — 3uerieHa 3 X-XpoMOCOMOIO pelieCUBHA O3HaKa.

Po3B’s3anHs.

[MTo3HaurMO JOMiHAHTHHI F'eH HOPMAJIBLHOTO 3cimanns kposi X, a penecuBumii ren remodinii
(nopyuieHoro 3cizanus kposi) X"

Heo06ximH0 movatu po3B’si3aHHA 3 3aMKCy TeHOTUITY cuHa. CHH XBOpui Ha reModitiio, TOMy
itioro renotun X"¥. Bing Marepi cun oxeprkas X* xpomocomy, Bix 6atbka ¥. 3a yMOBOIO 3a/1a4i 6aTbKO
i matu 310poBi, ToMy reHotun matepi XYX" (To6to mMatm — Hociii remodinii), a 6ateka XH7Y.
Buxonsuu 3 1010, 3alMCyeMO MOBHY CXEMY CXPEIlyBaHHS:

P OXHXH  x  IXHY

Tamemu XH X*h Xy

Fi XUXH, XX, X1y, XY

®enotunu  3m0poBa @ 3mopoBa § - HOci  31m0poBME & xBOpMA J
25% 25% 25% 25%

Bixnosins: renorun marepi - X2X", Garpka - X#Y, xBoporo cuna X"Y. 310poBi 10YKU MOXKYTh OyTH
rOMO3MIOTHUMM 32 T€HOM HOpManbHOro 3ciganus kposi (XPXH), aGo Hocismu rena remodinii
(XHX"),
Po6ota 3.

3abapBieHHS TiJIa 1 JOBXKUHA KPUJI YCIIAKOBYIOTHCS 3UCTIJIEHO, TOMY IIIO T€HH, SIKI KOJIYIOTh
IIi O3HAKHW, PO3TAIIOBaHi B OAHINW mapi romosnoriynux xpomocoMm. Cipe 3abapBieHHs Tija i JOBTi
KpuJja — JOMiHaHTHI o3Haku. [To3HaunMo reH ciporo 3abapBiieHHs A, YOPHOTO — @, TOBTUX KpWJI — B,
KOpOTKMX Kpui — b. Ilpu cxpemryBaHHI TOMO3UTOTHOI Cipoi JOBIOKPHJIOI CAMKH 3 YOPHHUM

AB
KOPTKOKPUJIMM CaMIIeM OTPUMYIOTh JUIE€TEPO3UTOTHUX TiOpUAIB 3 TE€HOTUIIOM b

OJIep)KaHNMHU JTUTE€TEPO3UTOTHUMH CaMIIIMH 1 CaMKaMM TPOBOJUTHCS aHANI3YI0Ue CXPEIlyBaHHS.

Amnainizyloue CXpelyBaHHs - 11€ CXPEeLlyBaHHs riOpuaa 3 TOMO3UI'OTHOIO 3a PELIECUBHIUMH O3HAKaAMH
a

0COOMHOIO (_E ). Cnix 3BepHYTH yBary Ha Te, L0 y CaMIliB IIpU FaMETOreHe31 KPOCUHIOBEP

BiZICYTHIH (1e 6ionoriyHa ocoOaMBIiCTh camuiB Myxu Apo3odinu). Ilpu cxperryBaHHsa TiOpuIHHX
CaMIIiB 3 CAMKOI0-aHaJl13aTOPOM MTOTOMCTBO OyJie TaKUM, K 0aThbKIBChKI (hopmu (ITOBHE 3YCTUICHHS
TCHIB).

ab_ AB
P I
Tamemu ab AB ab
o 50% 50%
AB ab_
Fi @b’ ab

50%  50%
VY caMok IpH raMeToreHes1 CocTepiraeThesi KPOCUHTOBEp. Y Hel yTBOproeThes 17% KpocoBepHUX
raMmeT, TOMY IIPH aHAII3yI0UYOMY CXpEIlyBaHHI OTPUMYIOTh KPOCOBEPHUX 1 HEKPOCOBEPHHUX TiOpPHUIIB
(cocTepiraeMo HETOBHE 34ETUICHHS ).

AB ab
P © X S




I'amemu AB ab Ab  aB ab

83% 17%
AB_ @b b aB
Fro o wa o w ab

41,5% 41,5% 85% 85%

3pa3oK po3B’sA3aHHS 3aJ]a4y Ha 34YEIVICHE YCIaKyBaHHS.

Bunumrite MOKIJIMBI TUIIH HEKPOCOBEPHUX 1 KPOCOBEPHHUX raMeT y riopuaHoi camku (BbVv), skmo
JIOMIHAHTHI T€HU PO3TAIlIOBaHI B OJIHIA XPOMOCOMI, a PEIIeCUBHI — B IHIIIH 1 BIICTAHh MiXK T€HAMHU
10 mopraHi.

BuBYITH cXeMy KpOCHHI'OBEPY B CAMKH Jp030(isu

B b B8 b 8 b
—> —’
v v v v v v

VY camxu yrBoproroThes 90% nexpocoepuux ramet ( BV 1 bv ) i 10% kpocoBepHux ramer (Bv, bl).
Po6ora 4.

Cainu 300pa3uTu XpoMOCOMY y BUTIISIAL JIiHI1, po3autuTH 11 Ha piBHI Bigpi3kH (1 Bigpizok — 1
MOPpraHijia) 1 BKa3aTy B3a€MHE PO3TAIllyBaHHS I'€HIB Y XpOMOCOMI Ta BifcTaHb M HUMHU. CIIo4aTKy
BKA3yIOTh JIOKATI3aI[i}0 HAHOUIBIN YAaIeHUX IeHiB, a MMOTIM BIJTHOCHO 10 HUX — IHIIINX T'€HIB.
3pasok po3e’azanna 3a0auu. CKIacTy T€HETUYHY KapTy XPOMOCOMH, B sKii 3HAXOAAThCSA TeHH A,B
1 C, sKmio BimoMo, 1m0 Bifctanb Mixk reHamu C 1 B -15 mopranin, mixk renamu C i A — 18 moprasiz,
MK A 1 B- 3 mopranigu.

MaxkcumanbHa Bifactanb Mk reHamu C 1 A 18 moprania. Cuixg po3gimutu miHito Ha 18
BIJIpi3KiB, BKa3aTH jokamizamiro reHiB C 1 A. 3a yMOBOIO 3a1auu TeH B po3ramoBanuii Mixk TeHAMHU
C i A. Voro Bincrans Bix rena C — 15 Moprasiz i Bix resa A — 3 Moprasiam.

PoGoTa 5.
Po6oTa 6.

BuBuitsh knacugikariiro ¢opm MiHIMBOCTI. BukopucToByiiTe rpad J0ri4HOi CTPYKTYPU TEMHU.
3BepHITh yBary Ha BiIMiHHOCTI MOAUQIKAIIHOT 1 MyTaI[ifHOT MIHJIMBOCTI, IPUKJIAAN BiAMOBITHUX
3aXBOPIOBAHb JIIOIHHU.

PoGota 7

3BEpHITH yBary Ha Te, 1[0 3MIHU O3HAK JIFOJIUHHU 111 BIULTABOM (DaKTOPIB CEPEIOBUIIA MOMKITHBI
B MeXax HOpMH peakiii. Hopma peakiiiii BHU3Ha4aeThCsl TEHOTUIIOM i TOMY yCTaakoByeThes. Hopma
peakiiii Moxe OyTH MIMpOKa (Bara Tijla, KiJIbKICTh JIGHKOIMTIB KpOBi) 1 By3bKa (picT moaunu, pH
KpoBi). BuBUEHHS HOpMHU peakiii Bifirpae BETUKY pOJb B MEAWYHIA MPaKTUII A7 pO3pOOKH
KPHUTEPiiB HOPMAIBHUX MOKA3HUKIB y 370pPOBOi JIFOJWHH, BUBUYEHHS aalTUBHUX MEXaHI3MIB MpU
3MiHI YMOB CE€pEIOBHILIA.

PoGora 8.

Jlnst BuBUeHHsT (PEHOTHUITOBOI MIHJIMBOCTI KiIBKICHMX O3HAaK 3aCTOCOBYIOThH MaTE€MaTH4HI
(crarucTryHi) MeTOMM aHami3y. [IeBHAa CyKyMHICTh CIIOCTEPEKEHb KUIBKICHUX O3HAK HAa3WBAETHCS
BHOIpKOI0. Y JaHOMY BUNAJKY — KUIBKICTh JIGWKONMTIB B KpoBi y 50 mroneit. Ha migcraBi manux
BUOIpKH OyAyrOoTh BapiamiHuil psin (paa po3nonity). Y TakoMmy psiiy KigbKiCHO MIHJIMBA O3HAaKa
HOCHUTH Ha3BY BapilOl0U0I0, a OKpeMi i1 KiIbKICHI BUpa)KeHHS Ha3uBaloThes Bapiantamu (V). Ywuco,



0 TIOKa3ye, SIK 4acTO TPAIUIIEThCSA Ta YM 1HINA BapiaHTa, HOCUTh Ha3By yactotu (P). Cyma Bcix
4acTOT (3arajbHe YUCIIO CIIOCTEPEKEHB) -N.

Bynyemo BapiamiiiHuii psa KiapKocTi nedikoruTiB y 50 moneit. B maniii Bubipiii € Bapiantu Bin 4
TUCSY NeHKOIMTIB 10 11.

Bapianatu (V)
Yactoru (P)
VxP =

Bapiamiiina kpuBa — 1e rpadiune 300pakeHHs BapiauiitHoro psay. Koopaunaramu takoro rpadika
€ Bich a0cIuc, Ha SKiM BIAKIAZAIOTHCS B JOBUIBHOMY MaciiTabi 3HadeHHs BapianT (V), Ta Bich
OpJIMHAT, Ha SIKIH BiKJIaaatoThes BianosiaHi vactotu (P). Ha miciii mepernny 3nadins V i P cTaBisTh
TOYKH, SIKI TTOTIM 3’ €THYIOThCS JiHIsIMH. [ padiune 300paskeHHs BapialliitHOTO Py HAOYHO MOKa3Ye,
110 YacCTIiIIe 3yCTPivarOThCs BapiaHTH, OJIM3BKI 32 CBOEIO BETMYMHOIO 10 M cp., pijiie MaKCUMallbHI
1 MiHIMaJbHI 3HA4YeHHS. XapaKTEpPHOIO PHUCOI0 BapiallifHOI KPHUBOI € CUMETPUYHHMNA pPO3MOJILI
BapiaHTIB SIK pe3yabTaT BUMaAKOBOI Bapiawii. CepenHe apudMeTHUHE BUPAXOBYETHCS 32 (OPMYIIOIO:
Mcp=XVxP/n.

Mcp — cepenne apupmMeTHIHEe

2XVxP — Bapiantu (V) MHOXHMO Ha BignosimHi dactotu (P), omepkaHi 10OYyTKH MiACYMOBYEMO
(XVxP)

N — 3arajibHe YUCJIO CIIOCTEPEKEHD (CyMa BCIX 4acTOT, y JaHOMY BUIAAKY 50).

PoGora 9.
BuBuiTh Ki1acudikaliito reHOTUIIOBOI MIHJIMBOCTI. 3BEPHITh YBary Ha MexaHi3Mu KOMOiHATUBHOT
MIiHJIMBOCTI ( Tpad JOTi1YHOI CTPYKTYpU TeMH). BusHauTe, siki MeXaHi3MHU 0OYMOBJIIOIOTh Pi3HY IPYyILY
KpOBi OaThKiB 1 miTel B 3a7a4i 1.

PoGota 10.
3BepHITH yBary Ha Te, 110 MyTallii MOXXYTh BUHHUKATH B COMAaTHYHUX 1 CTATeBUX KIITHHAX.
st Toro, o6 3anoBHITH TAOJHUIIO «XapaKTEePUCTHKA MYTAIITHOT MIHJIMBOCTI 3aJI€KHO BiJI TUITY
KJIITHH, B SIKUX BUHHKA€E MyTaIlis», BAKOpUCTOBYHTE JlomaTok 1.

Po6ora 11.
I'padiuro 300paxkyroun Knacudikalliro MyTarlii 3a XapaKkTepoM 3MiHH T€HOTHITY, BKaXKITh 110
TaKe TeHHi, XPOMOCOMHI1, TCHOMHI MyTallii, ix Mmexanizmu. BukopuctoByiite JlonaTox 2.

Po6ora 12.

[IpoananizyiiTe MexaHi3MH T€HHHX MyTalliil. 3BepHITh yBary Ha Te, 1[0 T€HHI MyTalii - Ie
3miHa O6ynoBu rena (JJHK). Skmio 3MiHIO€TBCS MOCTiIOBHICTE HyKieoTuaiB B JIHK, me cipuunnioe
3MiHY TPHUIUIETIB 1, BIINOBIAHO, OynoBH Oinka. 3aMiHa HYKJICOTH/IIB BUKJIUKAE 3aMiHY aMiHOKUCIIOT
B OLTKax (missense-MyTaiiii) a00 yTBOPEHHS CTON-KOIOHIB BcepeInHi reHa (nonsense-myraiiii). [Homi
3aMiHa HYKJICEOTHJy HE MPHU3BOAMTH JO 3aMIiHH aMIHOKHCIIOTH, SIKIIIO HOBUW TPHUILIET KOJY€E TaKy
caMy aMIHOKHCIIOTY (HaIJTUIIKOBICTh T€HETUYHOTO Komy). Mememii, myrutikariii, iHcepIlii ogHOTO
HYKJICOTHY a00 KUIbKOX HYKJICOTHAIB (HE KpPAaTHHX TPhOM) CHPHYHMHIOIOTH MYTAIli0 31 3CyBOM
paMKH 34uTyBaHHS (BCl KOJOHH IICJISI MICIST MyTaIllii 3MIHIOIOTHCS). SIKIO KiTBKICTh HYKJICOTHIIB
KpaTHa TPhOM, II¢ BUKJIMKAE NOJaBaHHA abo BTpary OAHi€l amiHOKHUCIOTH. CHajkoBi XBOpOOH



JIOJIMHU, SIKI BHHUKAIOTh BHACHIJOK MYTaIlli OJTHOTO T€Ha — 1€ MOHOTeHHI XBopoou. [Ipukinagamu
TaKuX XBOPOO € (PeHIIKETOHYpisl, CEpIONOIIOHO-KIIITHHHA aHeMist, reModiis, XBopoba Mapdana.
PoGoTa 13.
Busnaute mexanizM XxpoMocoMHHX abepariii. BukopucroByiiTe 1ogarox 2.

Po0Oora 14.

Jlnst 3amoBHEHHsI Tabnuill BUKOpHCTOBYHTe Jlomarok 2. 3BEepHITH yBary Ha Te, IO
XpOMOCOMHI XBopoOu (XX) — 11e crajakoBi XBOpoOU, 0OYMOBJICHI 3MiHOIO KUIBKOCTI 1 CTPYKTYpH
XpOMOCOM Bcei XpOMOCOMHl XBOpOOHU MOXKHA PO3IITUTH Ha TpI/I TPYIH 3aIEKHO BiZ XapaKTepy 3MiHH
ayToOCOM, 3) XPOMOCOMHI XBOpO6I/I 1IOB’sI3aHi 31 3MIHOIO KUIBKOCTI 1 CTPYKTYpPH CTAaTEBUX XPOMOCOM.
VY BIANOBIAHOCTI 3 MIKHApOAHOIO IMTOTCHETHUYHOIO HOMEHKJIATYypOI0, HOPMAJIBHUN KapioTHII
JIOAVHU 3alHUCYE€ThCS TakUM YHUHOM: 46,XX HOPMaJIbHUI KapioTUn KiHkW; 46, XY —
HopMaJILHHﬁ KapiOTHH qOHOBiKa Hepmi LLBi mdpu — 3aralibHa KiHBKiCTb XpOMOCOM Y JHOIII/IHI/I

MO>KJIBA y YKUBHX JTIOJIEH (CHHAPOM HlepemeBCLKoro — TepHepa).
Kapiotun npu Tpucomisix Mo ayTocomax:
47,XX,+21 a6o 47,XY,+21 — tpucowmis no 21-i xpomocomi (cunapom [layna);
47,XX,+13 abo 47,XY.+13 — tpucomis o 13-it xpomocomi (cunapom [latay);
47,XX.+18 a6o 47,XY,+18 — tpucowmis mo 18-it xpomocomi (cuuapom Ensappca).
Kapiotun npu Tpucomisix o CTaTeBUX XPOMOCOMAX:
47, XXX — tpucoMist X y KIHKH (CHHIIPOM CYIEPIKIHKH);
47,XYY — noxicomist Y y 4OJIOBIKa;
47,XXY — cunapom Kiaitadenbrepa.
Terpacomii 1 meHTacoMii 10 CTaTEBUX XPOMOCOMAX:
48,XXXX — TeTpacomis X;
49, XX XXX — nenracoMis X;
48,XXXY; 49, XXXXY — Bapiantu cunnpomy KiaitHdenprepa;
48.XYYY; 49, XYYYY — BapiaHTu CUHIPOMY HOJTiCOMii
Kapiotumn mpu XxpoMoCOMHHUX abeparisix:
46,XX, del (5p) — menerist KOPOTKOTO IJIeda S XpOMOCOMH (CHHAPOM KPHKY KIIIIKK) Y JKiHKH. B
XpOMOCOMaXxX KOPOTKE IIJIeUe MO3HAYAIOTh JIITEPOIO «P», & JOBTE IJIeUe — JIITEPOI0 «g».

3.3.BUMOI'M /10 pe3yJbTaTiB p00OTH, B T.4. 10 0()OPMIICHHS;
Bupiwmite 3agaui B 30MMTI-aIbOOMI Ul MPAKTUYHHUX 3aHATh. 3aIHMCATH CXEMHU CXPELlyBaHHS B

BIJIMOBITHUX 3aBAaHHsX. [1ic/isi BAKOHAHHS MPAKTUYHOT POOOTH OTPUMANTE MiAMIC BUKIA1a4a.

3.4. Marepiajim KOHTPOJIIO VIl 3AKJIIOYHOI0 eTaIy 3aHATTS:
TecTH 111 KOHTPOIO 3 BapiaHTaMHu Bianosinei (00epiTh 0HY BipHY BiANOBiAb)

1. O3Haku, KOTpi yCIMAaJKOBYIOTHCSA depe3 Y-
XpOMOCOMY, € TOJIAHAPUYHUMHU, TOOTO
TaKUMH, [0 TEpelaloThcs Bim OaThbKa BCIM
Woro cuHaM. JSlka 3 HaBeOCHUX O3HAK
YCHAJAKOBYETHCS TAKUM YUHOM?

A. TlompgakTuis

B. BonocaticTh BYIIHUX paKOBHH

C. I'emodimis

D. ®eninkeronypis

E. Bitamin D-pe3ucteHTHHI paxiT
2. 'V d4onoBika CHHIAKTHIIS (3POIICHICTH)
JIPYToro Ta TPEThOTO MajbI[iB HA HOrax. Y
TPHOX MOTO CHHIB TaKOX € Il O3HaKa, B JIBOX
JOYOK Talblli HOpMaIbHOI OymoBu. Y #oro
CeCTpW Tajbllli HOpPMaJibHI, B OaThbka Ta
pizHoro Opara — 3pomieHi. SKy Ha3By
oTpuMala s cnajgkoBa o3HaKa?

A. Tl'onanapuuna



B. JlomiHanTHa

C. HaniBneranpHa

D. PeniecuBHa

E. 3uenniena 3 X-XxpoMOCOMOIO
3. YV monuHU perecuBHHUM 34eruieHui 13 X-
XPOMOCOMOK)  JIETAJIBHUMA TE€H  BUKJIMKAE
PO3CMOKTYBAaHHS 3apOJiKa Ha paHHIX eTamax
emOpiorenesy. flka 3 3uUroT He 374aTHA [0
PO3BUTKY?

A XFY

B. XAXx®

C. XAY

D. XAXA
4. Os3Haky, KOTpl YCHAJAKOBYIOTHCS depe3
TFeTEPOXPOMOCOMH (CTaTEBI XPOMOCOMH), €
3UCTUUICHUMH 31 CTATTIO. SIKa 03HaKa B JIOJUHU
YCMaJKOBYETHCSI TAKUM YUHOM?

A. I'maykoma

B. Pesyc-daxkrtop

C. I'pynu kpoBi cucremu ABO

D. anpToHI3M

E. ®eninkeronypis
5. Ho MEOUKO-T€HETHYHOTO LEHTPY
3BEPHYJIOCS TOAPYXKKS 3 TPHUBOIY OIIHKH
PU3HUKY 3aXBOPIOBaHHS Ha TeModiiilo B ix
nmiteil. YonoBIK CcTpaxaae Ha reModitiro,
JKIHKa 3JI0pOBa TOMO3UTOTA 32 €0 03HAKOIO.
Slkuii pU3MK HAPOIKEHHS XBOPOI AUTHHU B
min cim’1?

A.0

B.25%

C.50 %

D.75%

E. 100 %
6. Ho MEOUKO-T€HETHYHOTO LEHTPY
3BEPHYJIOCS TIOJIPYXOKSI 3 IPUBOJY TOTO, IO B
ix ciM’1 HapOIMBCS XBOPUA HA TeMOQ1Iit0 CHH.
Bateku 3710poBi, JiAych 3a MaTepHHCHKOIO
JiHI€0 XBOopui Ha remModinito. SIKi reHoTUIH
0aThKiB XBOPOT'O XJIOMYHKa?

A. @ XHxH; 2 Xty

B. @ Xhxh & xXHy

C. @ xXHx" 4 xhy

D. @ XHxH; 7 xhy

E. @ Xixh 4 XHy
7. Y nonuHU pelecuBHI reHu remModimii Ta
JATbTOHI3MY JIOKAJTi30BaHO B X-XpPOMOCOMI Ha

Bizicrani 9,8 wMoprania. SIkuii  TPOIEHT
MePexXpecTy MixK UMU TeHaMu?

A.3.4%

B. 4,9 %

C.9,8 %

D. 19,6 %

E. 90,2 %
8. YV KOXHIl XpOMOCOMI JIOKaTi30BaHO Oarato
TeHIB, KOTpPl YCHNAIKOBYIOThCS pa3oM 1
OTPUMAJIM HA3BY TPyl 34eIUieHHA. fIka ixHA
KUIBKICTB B JKIHKH?

A.2

B.23

C.24

D. 46

E. 48
9. V K0XHI# XpOoMOCOMI JIOKaJIi30BaHO Oarato
TeHIB, KOTpl YCHAJKOBYIOTbCS pa3oM i
OTPUMAJIM Ha3BY TPYN 3YeIUICHHA. Ska iXHs
KUTBKICTh B 4OJIOBiKa?

A.2

B. 23

C.24

D. 46

E. 48
10. I'enotun ocobunu AB || ab. JlomiHnanTHI
reHu A i B po3ramoBaHo B 0JIHIi XpoMOCOMI,
BOHH 3YCIlICHI MK 00010 a0COIFOTHO (TOOTO
KPOCHUHTOBEp MID)K HHUMH HE BiJOYyBa€eThCs).
Slke criBBIIHONICHHS PI3HUX THUIIIB rameT?

A. AB:Ab:aB:ab =40%:10 %:10 %:40 %

B. Ab:aB =50 %:50 %

C. AB:Ab:aB:ab =25%:25 %:25 %:25 %

D. AB:ab =50 %:50 %

E. AB=100 %
11. I'enorun ocobunu BC || be. [lominaHTHI
renu B 1 C po3TamoBaHo B OJIHIN XpoMOcoMi,
BiJICTaHbh MXK HUMH cKkJaaae 20 moprania. I1ix
yac nipodaszu [ MeHoTHIHOTO MOy BiIOYBCS
KPOCHHTOBEp, TOOTO MEPEXpecT XpOMOCOM i
B3a€MHUUN 00OMiH reHaMH. Sxe
CHIBBIHOIICHHS PI3HUX THUIIIB FAMET y I[bOMY
BUMNAAKY?

A. BC:Bc:bC:bc =40 %:10 %:10 %:40 %

B. BC:Bc:bC:bc =10 %:40 %:40 %:10 %

C. BC:Be:bC:be =25 %:25 %:25 %:25 %

D. BC:bc =50 %:50 %

E. bc =100 %

Bipni Binosixni: 1-B, 2-A, 3-A, 4-D, 5-A, 6-E, 7-C, 8-B, 9-C, 10 -D, 11-A.

Po3B’s1xiTh cuTyamiiHi 3apa4u



1. ¥V anpmibicra mpu TpPUBAIOMY MigiliMaHHI Ha BEpIIMHY MiABHIIMWINCH KUIBKICTh

EPUTPOIUTIB 1 BMICT TeMOIIO0IHY B KpoBi. SAkuii 11e Bua MinnuBocTi? Jlaiite mosicHeHHS
MPUYMHU [IOTO SBHILA Ta HOTO 3HAYECHHSI JIsl OpraHizMy.

2. SIkmo B 1Ky KaHapOK M00ABISIIOTH KA€HCHKHU TEpellb, BOHU HAOyBalOTh OPAHKEBOTO
3a0apBJIeHHS 3aMICTh JIIMOHHO-)KOBTOT0. SIKMM Oy/ie TOTOMCTBO OpPaH)KEBOI MapH, SKIIO
BOHO HE OJIEP)KYBaTHMME KAa€HCHKOTO Mepiro? SAKuil TUN MIHJIMBOCTI CIIOCTEPIra€ThCs y

bOMY BUNIAJKY?

3. YV nBox 310poBHX 0aThKIB HAPOAMIIACS XBOpPA HA anbOiHI3M JUTHHA. 3aMUIIITh TCHOTUIN
0aThKiB 1 tuTHUHU. [IpUKITaIoM KO MIHJIMBOCTI € HAPOHKEHHS XBOPOT JUTHHH Y 3IOPOBHX
0aTbkiB? SIKU MOKINBUN MeXaHI3M TaKol MIHIUBOCTI?

TecTH 1JI KOHTPOJIIO 3 €TAJIOHAMM BiNoOBie

Oobepimv 00Hy 6ipHYy 8i0N08I0bL

1. Maru mig yac BariTHOCTI mpuiiMana
CUHTCTHYHI TOPMOHU. B HOBOHapomKeHOT
JIBYMHKHA criocrepiranocs HaJMipHe
OBOJIOCIHHS, 1110 MaJIo 30BHIIIHIO MTOIIOHICTh
0 aJAPEHOTEHITATBHOTO CHHApPOMY. SIKy
Ha3BYy OTPUMAaB TaKHi MPOSB MiHIMBOCTI?

A. Myrartis

B. ®enoxomis

C. PexomOinaris

D. TpuBana mogudikaris

E. Mopdo3
2. Y 50-x pokax y 3aximHid €Bpomi Bif
MatepiB, AKi NPUIMAaIH B SKOCTI CHOJIIHOTO
TaJIiOMIJI, HAPOAWIOCS KIJTbKA THCSY JITEH
13 BiACYTHICTIO a00 HEIOPO3BUHEHUMHU
KIHI[IBKAMH, TMOPYIIEHHSM OYIOB CKeleTa,
iHmMME ~ Bagamu. Slka mpupoma 1€l
MaToJIOTii?

A. Tpucowmis

B. ®enoxomis

C. Tpumnnoinis

D. MonocoMis

E. 'enna myTartis
3. Tlpu nmesxux cHagkoBUX XBOpoOax, sKi
paHilie  BB@KaJdM  HEBWIIKOBHUMH, 3
PO3BUTKOM MEIUYHOI TCHCTHKH BHHHKIIA
MOJJIMBICTh  OJY)KaHHS 32 JIOTIOMOTOIO
3amicHOi mietorepamnii. B manmii vac 1e
HaANO1IIbIIIE CTOCYETHCS:

A. ®eHinkeTOHYpii

B. Anemii

C. MykoBiciuao3y

D. Huctunypii

E. Axonnporiasii
4.V reHeTUYHO 3/I0POBOI KIHKH, sIKa ITi/1 9ac
BariTHOCTI ~ MEpexXBOpiia  Ha  KOPEBY
KpacHyXy, Hapomwiacs TiyXa IiBYMHKA 3
PO3IIUIMHOI0 BEPXHBOI I'yOM Ta TBEPIOTO
nigHeOinus. Le € mposBoM:

A. T'enoxomii

B. I'ennoi myrartii

C. XpomocomHoi abeparrii

D. Kom0iHaTUBHO1T MiHJIUBOCTI

E. MoaudikariitHoi MiHIUBOCTI
5. 'V MemkaHIIB TipChKUX paloHIB
3akaprarTs BHACHiIOK naedinmuty iHomy B
XapYOBUX MPOAYKTaX YacTO 3yCTPIUa€eThCS
eHneMiyHui 300. fIka ¢opma MIHIUBOCTI
JISKUTH B OCHOBI IIbOTO SIBUIIA?

A. I'enomHa MyTarist

B. KombinatuBHa

C. Moaudikamniiina

D. Xpomocomna abepairis

E. 'enotunosa
6. Y (QenorumoBo 3M0poBUX OATHKIB
HApOJMBCS XBOPUH Ha (PEHITKETOHYPIIO CHH,
MpoTe, 3aBISKH CHEIIaJbHO PO3POOJICHIM
nieroTeparnii BiH PO3BHBABCS HOPMAIbHO. 3
SKAM  THIIOM  MIHJIMBOCTI  TOB’SI3aHUI
HOPMAJTBHHI PO3BUTOK IHOTO XJIOMUUKA?

A. TTomutoiniero

B. Kom0inaTuBHO0O

C. Aneymioiniero

D. Xpomocomuoro abepariero

E. MoaudixkariitHoro

Bipwni Binnosini: 1 -B,2-B,3-A,4-E, 5-C,6-E.



3HalIITH OIHY BipHY BiANOBIab.
1. Ilicng BIIMBY KOJXIMUHY B MeTadaszHii
IUIACTUHII  JIIOOIWHUA BUSABIEHO Ha 46
XpoMOcOM Ounbllie HOpMH. Skuii 1€ THM
MyTarii?

A. Tlomimoinis

B. Qymikartis

C. Jlenemis

D. IaBepcis

E. Tpancnokartis
2. Ilpu BHBUYEHHI KapiOTHUIly XJOMYMKA 3
nedexramu KIHI[IBOK BUSIBJIEHO TpHU
xpomocoMu 13-i mapu. Sxkuii THD MyTamii
B1JI0YBCSI B HHOTO?

A. Tlomimoinis

B. Tpucomis

C. Hynicomist

D. Monocomis

E. XpomocomHa abeparis
3. VYV JedkomuTax XBOpPOro XJIOMYMKA 3
Kapiotunom 46,XY BHSBIEHO BKOpOUeHY 22-
ry xpomocomy. Sky XxBopoOy Oyme
JIarHOCTOBAHO B I[LOTO XBOPOTO?

A. Cungapom Tes-Cakca

B. ®eninkeronypis

C. CHHAPOM «KOTSHOTO KPUKY»

D. Cunnpom Knaiingensrepa

E. Xponiune 6i710kpiB’st
4. VYHaCHIOOK TMOPYIICHHS PO3XOIKCHHS
XpOMOCOM TiJi 4Yac MEWo3y B [IBUYMHH
YTBOPUBCSI BTOPUHHUN OBOLIUT, KOTPUIl Mae 22
aBTOCOMH. 3 SKUM CHHAPOMOM MOXe
HApOAUTHCS TUTHHA, SKIIO IS KIITHHA Oyxae
3aljTiJHEHa HOPMAJIbHUM CIIEpMaTO30i10M,
SIIPO SIKOTO MICTUTH 22 aBTOCOMH 1 OJIHY X-
Xpomocomy?

A. Hlepewmescpkoro-Tepuepa

B. Ilatay

C. ayna

D. Ensapnca

E. “Cynepxinku”
5. Y HOBOHAPOKEHOTO BUABIIEHO JAedopmartii
MO3KOBOTO Ta JUIHOBOTO gepera,
MIKpo(TalbMit0,  CHOTBOPEHHS  BYIIHHUX
PakoBHUH, “BOBUY Hamly”’ TOLIO. Y CTaHOBJIEHO
roro kapiotun: 47,XY,+13. O3Haku SKOTO
CUH/IPOMY ONHCAHO?

A. EnBapnca

B. Knaiingensrepa

C. Ilatay

D. Nayna

E. “Cynepuonosika”

6. Ilicns BmiuBY MyTtareHy B MeTadasHii
IUIACTUHIN  JIIOJMHU  BHSIBJICHO HAa TpHU
XPOMOCOMHU MeEHIIe HOpMHU. SKuil Tum 1€l
MyTarii?

A. Tlomimoinis

B. IaBepcis

C. Tpaucnokaris

D. Aneymnoinis

E. Jdymmikarist
7. YHAcHiIOK BIUIMBY Y-BUIIPOMIHIOBAaHHS Ha
nociioBHICTh HykieoTuaiB JJHK Brpaueno
NBa HYKJICOTUAM. SIKuii TUIT MyTarlii Big0yBcs
B nanmro3i JIHK?

A. Jlymutikartis

B. Jlemermis

C. InBepcis

D. Tpancnoxartist

E. Perunixanis
8. ¥V 3m0poBux OaThKiB 13 HEOOTSKEHOIO
CHAJKOBICTIO  HapoaWjacs  JIBUMHKA 3
OaratbMa NMPUPOHKEHUMH BaJlaMH PO3BUTKY.
[uroreneTnyHui aHaii3 BUSIBUB y
COMATHYHUX KJIITHHAX JUTHHH TPUCOMIIO 3a
13-10 xpomocomoro (cunapom Ilaray). 3 skum
SIBUIIIEM TTOB’ S13aHO HAPOKEHHS ITi€1 TUTUHU?

A. PeniecuBHa mMyTartis

B. lominanTHa MyTartis

C. ComaTn4na MyTaris

D. [lopy1ieHHs raMeToreHe3y

E. XpomocomHa abeparis
9. Ilpu mUTOreHETUYHOMY JOCII/DKCHHI B
KIITHHAX MaTepialy BHKHAHS BHUSBJICHO
HOPMaJIbHY KUIBKICTh XpoMocoMm (46,XY),
npoTe, OJHa 3 XpoMocoM 5-i mapu Oyna
BKOpoueHOWO (5p-). Skumit Tunm  mytari
BiZIOYBCSI B IbOMY BHIIAJKy?

A. Tpurutoinis

B. Tpucomis

C. Hynicomis

D. Xpomocomna abepartis

E. MoHocoMisg
10. Y xpomocomi Taka BUXiHA TIOCTiAOBHICTh
reHiB: ABCDEHKTM. Iicns myrarnii qiasHka
DEHK BigipBanacst Ta po3BepHynacs Ha 180°.
Sxkmit  Tim  wmytamii  BiZOyBCS B IbOMY
BUIAJIKY?

A. IaBepcis

B. Jleneris

C. Qymikaris

D. Tpancnokarist

E. Tpaucnio3wuris



13. Ilpu JTOCIIIKEHHI]

11. Y aboproBanoro emOpioHa kapiotun 69,

XXY. Sxa ue myraris?
A. Tpurtoinis

B. Tpucomis

C. Terpamnoinis

D. dymuikartis

E. lenemis

12.V BariTHOI KIHKH MIPOBEACHO

ianenronenrtes. [Ipu nuroreHeTnyHOMY
JIOCJIIJDKEHH]L TKaHUHU ILUTAIEHTHA
BU3HavyeHo kKapiotun 45, X0. Ska ue
MyTaris?

A. Hynecowmis.

B. Tpucowmis.

C. MonocowMis

D. dymikaris

E. lenemis

KapioTUITY
HOBOHAPO/DKEHOTO 3 MICSIENOII0HIM
00InYYsaM, cnenudigHIM [U1adyeM
BUSIBJIEHA JIEJIellisl KOPOTKOro Iieda 5
XpoMocoMu. fka 1e myraris?

A. T'eHHa myTallisi — 3aMiHa HYKJICOTHIY
Ha KOMILIEMEHTapHUI

B. Xpomocomna wmyramisi — BTpaTa
TUTSTHKA XPOMOCOMH

C. XpoMmocomMHa MyTaiiss — TOBOPOT
TUTSTHKY XpoMmocomu Ha 180°

D. I'enomHa myTaiisi — B JUILIOTTHOMY

HaOOP1 XpOMOCOM € OfHA 3aliBa XpOMOCOMa
E. 'enomHa mMyTallisi — BiJCYTHICTb OJIHI€T
XPOMOCOMH B JMILIOITHOMY Ha0Opi

14.Y  MeIUKO-TEHETUYHY  KOHCYJBTAIIO

3BEpHYJIAcs JKiHKa, B aHaMHe31 sIKoi 0yI1o 3
crioHTaHHUX aboptu. [Ipu kapioTunyBanHi
BUSIBJICHO 1HBEpCito 9 xpoMocomu. Ska 1ie
MyTarisi?

A. TTogBOEHHS TUITHKU XpPOMOCOMHU

B. Brpara nijasHKH XpOMOCOMHU

C. [ToBopor ainsiHku Xxpomocomu Ha 180°

D. TlepeneceHHst AiNSHKM XpPOMOCOMH Ha
HErOMOJIOT1YHY

E. IlepeHeceHHs1 IIISHKH XPOMOCOMH B
1HIIIE MicCIIe ITI€T 5K XpPOMOCOMU

15.Y nutuHM 3 BPOIKEHUMHU  BaJaMu

PO3BUTKY JlarHOCTOBaHA TpUCOMis mo 18
xpoMocowmi. fka me myraiisi?

A. T'eHomMHa myTallisi — BiJICYTHICTb Hapu
XpOMOCOM

B. XpomocomHa wMyramis — BTpara
TUTSTHKA XPOMOCOMH

C. XpoMmocomMHa MyTaiiss — TOBOPOT
TUTSTHKY XpoMocomu Ha 180°

D. I'enomHa myTaiisi — B JUILIOTTHOMY

Ha0OP1 XpOMOCOM € OfHA 3aliBa XPOMOCOMa
E. 'enomHa myTartiss — BiICYTHICTh OJHI€T

XPOMOCOMH B TUIUIOIAHOMY HaOopi
16. IlpuknagoM MOHOCOMII y JIOAWUHU €

CUH/IPOM:
A. Jlayna

B. Ilatay

C. EnBapaca

D. Knaiindensrepa

E. lepemecrkoro — Tepuepa

17.Y HOBOHApOIKEHOTO 3 BaJlaMH CEPIIEBO-

CYIMHHOI cucteMu kapiotun 47, XX, +21.
Ska e myrartisa?

A. Tpumnoinis

B. Qymmikartis

C. Jlenemis

D. Tpucowmis

E. Monocowmis

18. BkaxiTh, siki MyTallii € JIeTATbHAMH B

100 % Bumaakis?
A. MonocoMist mo X-XpoMocoMmi
B. Tpucomist mo cTrareBuX XpoMocoMax
C. Terpacomis 10 CTAaTEBUX XPOMOCOMAX
D. Tpucomist mo ayrocomax
E. MoHocomis o ayrocomax

Bipni Biznosini: 1-A, 2-B, 3-E, 4-A, 5-C, 6-D, 7-B, 8-D, 9-D, 10-A, 11-A, 12-C, 13-B, 14- C,
15-D, 16-E, 17-D, 18-E

IV. IlinBeaeHHsI MiACYyMKIB 3aHATTS, NMOBiIOMJIEHHSI NMPO OTPUMAHI OWIHKH, HAJAHHS
JOMAIIHLOT0 3aBJIAHHS.
Cnucok peKOMEH0BaHO1 JIiTepaTypu

OcHoBHa JiiTeparypa:



1. Meauuna Gionorist / 3a pen. B. II. Ilimaka, }O. 1. baxopu. [linpyunuk / Buganus 3-e,
nepepobiuene i jonoBHeHe.- Binauns: Hosa kuura, 2017. - C. 162-170, 191-198.

2. Menuuna Oiojoris: HaB4Y.MOCIOHWK s TpaktuyHux 3aHaTe / 1O.I. baxopa, A.B.
[IleBenenkoBa M.M.YecHokoBa 1a iH.- Oneca : [Ipec-kypwep, 2021. — 234 c.;

JonaTkoBa jgiTeparypa:
1 306ipHUK 3aBIaHb AJIs MiATOTOBKK O JILEH3IHHOIO TECTOBOIO €K3aMEHY 3 IPUPOJHHYOHAYKOBHX
muctmiiin «Kpok-1. 3aransHa jikapcbka miaroroskay / Ko aBr.; 3a 3ar. pea. npod. B. @. MockaneHka,
npod. O. I1. Bonocosus, mpod. 1. €. Bynax, npod. O. I1. SABopcekoro, npod. O. B. Pomanenka, gom. JI. L.
Ocramok. K.: Meauiuna, 2004. 368 c.; C. 9-41.
2. Menuuna Oionoris: IlociOnmk 3 mnpaktuuaux 3adsate / O.B. Pomanenko, M.I'. Kpapuyk,
B.M.I'pinkesuy; 3a pea. O. B. Pomanenka. -2-¢ Bunanns, - Kuis: Meaununa, 2020. 472 c.
3. Menuuna reneruka: [linpyunuk / 3a pen. wi.-kop. AMH VYkpainu, npod. O.5. I'peuaninoi, mpod.
P.B. boratupsosoi, npod. O.I1. Bonocosus. Kuis: Meaununa, 2007. 536 c.
4. IMimaxk B. II., 3axapuyk O.I. Menuuna Giomnoris, napasurosoris Ta reHetuka. [Ipaktukym.; Bun. 2-e.
Yepnismi: B/JIMY, 2012. 632 c.
6. Medical Biology / Bazhora Yu. 1., Bulyk R. Ye., Chesnokova M. M. [et al.]. — 2nd ed. — Vinnytsia:
Nova Knyha, 2019. — 448 p.; il. Ilinpy4nux.

[ndopmariitni pecypen:

1. Hentp tectryBanus npu MO3 VYkpainu — 6a3a JnineH3iHHUX TecTOBUX 3aBAaHb «Kpok-1»:
http://testcentr.org.ua/
2. Nauka.ua: https://www.nauka.ua/

I'pagh nozciunoi cmpyxmypu memu.

Tunm XxpOMOCOMHOTO BU3HAYCHHS CTaTi
QXY 3 XY 4 XX
IITaxu, MeTEeINKH Jlronuna, ccasiii, apo3odina [TaByku, kionu
THIM 34erIeHOro 31 CTATTIO YCIAIKYBAaHHS B JIFOAMHH
X-3yerieHnii JOMIHAHTHUNA X-34erIeHu peleCUBHUM Y -3uenienui
Biramin D-pe3ucrenTHmit I'emodinisi, JaJIBTOHI3M l'inepTpuxo03 ByIIHUX
paxit, TeMHa eMaJb 3y0iB PaKOBHH, CHHIAKTHIILS
MaJIbI{B HIT




I'pag nociunoi cmpykmypu memu.

MIHJIMBICTb

— AW

denoTunosa

HE 3MIHIOE CIIaJKOBY iH(pOpMAITito

® HE yCNaJKOBYETHCS

3a0e3nevye MPUCTOCYBAHHS 10
(hakTOpiB 30BHIITHKOTO CEPEIOBHUIIA

I'enoTunoBa
OOGyMoBJIIeHa 3MIHOIO CITaIKOBOI
iHdopmarrii
YCHAAKOBYETHCS
€ hakTOpOM €BOJIIOIIIT

Hopma peakuii

e

[Inupoka HOpMa
peaxkiiii — o3Haka
3MIHIOETBHCS T
JIEI0 CepeIOBUINA B
3HAYHUX MEXKaXx.

Hanpuxkian, Bara
Tina, KiIbKICTh
JICUKOIUTIB KPOBI

.

MexaHi3MH KOMOIHATUBHOI MIHIUBOCTI
1. Kpocunroep — 0OMiH 1IEHTUYHUMH JTUTSTHKAMU
MI’K TOMOJIOTIYHUMH XPOMOCOMaMHU, BiIOyBaETHCS

y npoasi meiiosy L.

2. Hezanexxae po3x0/KEHHSI TOMOJIOTTYHHUX
XpomocoM B aHa(aszi meiiosy L.

3. BunaakoBe nmoeTHaHHs raMeT MPH 3aIlTiTHEHHI.
4. BumankoBuii miabip map y nuto0i.

BySBEa HOpMa KombinaTrBHa
pCaKill — O3HaKa O6ymoBIieHa
MaJlo 3MIHIOETbCA HOBUMU
iz Jiero KOMOIHALIIIMH
CEpEIOBHIIIA. ICHYIOUOTO
CHaJIKOBOTO
Marepiany
Hanpuxknan, 3pict
JIIOUHU, PO3MIPH
Myrariiina

O6ymoBIIeHa 3MiHAMHU
CIaJIKOBOI'0 MaTepiaiy




