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1. Hesm n 3axaun y4eOHOM AMCOMIIJIMHBI:

[ensimu  ocBoeHUst y4eOHOM MUCIUTUTMHBI (MOAYIIsl) «I €HETHUECKHIA aHATH3) SBIISIOTCS:

- JlaThb CTyJIEHTaM TIJIyOOKME€ M TPOYHBbIE 3HAHUS O SBJICHHUSIX HACJIEICTBEHHOCTU H
M3MEHUYMBOCTH Ha Pa3HbIX YPOBHAX OPraHU3ALUU >KUBBIX CUCTEM,

- MOHATH NPUHLMITBI (OpMUpOBaHUs Oeika Ha ocHOBe paboThl Monekyn HK u peanuzanuun
IIpU3HAKa BO B3aMMOJECHCTBUM, OCMBICIUTH NPUYMHBI BOSHUKHOBEHMSI M3MEHEHUN Ha T'€HHOM,
T€HOMHOM M XpOMOCOMHOM YpPOBHSIX,

- IPUBUTH CTYJAEHTAM-MarucTpaM COOTBETCTBYIOIIME YMEHHUS M HABBIKU 10 BEACHUIO
SKCHEPUMEHTOB C N€HETUYECKMM AaHAJIU30M, a TaKK€ MPUMEHATh TEOPETHUUECKHE IOJIOMKEHUS
TEHETUKU Ha MTPaKTUKE.

dopMmupyemMple JIUCUMIUIMHOW 3HAaHUS W yMEHHUS TOTOBAT BBITYCKHUKA JTAHHOMN
00pa3oBaTeNbHON MPOrPaMMBbl K BBIITOJHEHHUIO CIEAYIOMNUX O0OOIIEHHBIX TPYIOBBIX (YHKIUN

(TpynOBBIX (YHKIIHN):

Koa n 00001eHHbIE TPYA0BbIe QYHKIIUN TpynoBbie pyHKIMHU
HAUMEHOBaHME Kona HaumeHoBaHue |YpoBeHb HaumeHoBaHue Kox | YpoBennb
npogecCHOHAIBbH KBaJIU(Pn (moxypos
oro Kaluu €Hb)
CTaHJapTa KBaJIu(pu
Kalluu
01.06pa3oBanue [Tenarornyeckas OO6menenarornyeckas 01
NEeATEIILHOCTD IO ¢bynkus. OOyuenue
MIPOCKTUPOBAHUIO U BocrnurarensHas
peanuzauuu JIeATEITbHOCTh
00pa3zoBaTeNbLHOTO Pa3BuBaromias
A | mpouecca u 7 JIeATEIbHOCTh 7
001eodpazoBaresibH
BIX NPOTPaMM B
00pa3oBaTeNbHBIX
OpraHu3aIMsIX
BBICIIETO
o0pazoBaHus
02.010 PykoBoacTeo PyxoBoxcTBO paboTamu
CrieuaJucT 1o paboTtamu Mo 1o (papMareBTHIECKOM
NPOMBILLTIEHHOM HUCCIIENOBAHUSIM paspabotke
apManyu B JICKApCTBCHHBIX
g)ﬁ.lfaCTl/l C | Cpeacts 7 C/01.7 !
HCccie10BaHMii
JIEKAPCTBEHHBIX
cpencTB




15.004
CrenmuajmcT 1o
BOJAHBIM
omopecypcam u
aKBaKYJbType

MOHHUTOPHUHT BOJIHBIX|
OMOJIOTHYECKUX
pPECypCOB U CpeIbl UX
obuTaHusg U
YIPaBJICHHE UMH

IIpoBenenue
MOHHUTOPHHTA CPEJIbI
o0UTaHUS BOJTHBIX
OMOJIOTHYECKHUX PECYPCOB
10 THAPOOHOIOTHUECKAM
MOKa3aTeNsaM B mpolecce
OIepaTUBHOTO
yHpaBICHHS BOAHBIMHU
onopecypcaMu u
00BEKTaMU aKBaKYJIBTYPBI

D/03.6

[IpoBenenue
MOHHUTOPHHTA Ka4eCcTBa
1 6€30MacCHOCTH BOAHBIX
OMOIOTUYECKHIX
PECYPCOB, CPEIbI UX
0o0uTaHMA U IPOTYKTOB
U3 HUX 110
MUKpPOOHOJIOTHYECKUM
MOKAa3aTeNsIM B
nporecce ONepaTHBHOTO
yIpaBiIeHUS BOJIHBIMU
onopecypcamMu u
o0BeKTaMu
aKBaKYJIbTYPHI

D/04.6

[IpoBenenue
MOHHUTOPHHTA BOJIHBIX
OMOJOrHYECKUX
pPECypcoB 1o
pe3ynbTaTam
HXTHOJIOTHYECKUX
HCCIICIOBaHUI B
MpoIIecce OMEePaTUBHOTO
yIpaBiIeHUS BOJTHBIMU
ouopecypcamMu u
00BEKTaMU
aKBaKYJIbTYPHI

D/06.6

26.008
CrenmanucT B
o0acTu
DKOJIOTHYECKUX
OMOTEXHOIOTHIT

Pa3paboTka
TEXHOJIOTUHT
nepepaboTKU OTXOJI0B
C MCITOJIb30BaHHEM
OUOTEXHOIOT U

Pa3paboTka TeXHOJIOTUU
ri1y0OoKkoil mepepaboTku
OTXO/IOB MUILEBOM
MPOMBIIIJICHHOCTH C
UCTOJIb30BaHUEM
OMOTEXHOJIOT U

C/01.7

Pa3paboTka TeXHOIOTHI
ri1yOoKoi epepaboTKu
OTXOJIOB
IIECONPOMBIIIIJICHHOTO
KOMILIEKCa C
MCTIOJIb30BAHUEM
OHOTEXHOIOTH

C/02.7

PazpaboTka TeXHOJIOTUU
riry0oKoi nepepaboTKu
OTXOJIOB CEJIbCKOTO
XO35KCTBA C

C/03.7




MCITOJIb30BAHUEM
OUOTEXHOJIOTHUIA

2. MecTo yueOHO# qucuMILUINHBI B cTpyKType OOII:

Bapuarupnas yacts. Jucturmmunsl mo Beioopy. b1.B.J1B.03.01

3amaun TmpeaMeTra HAXOAATCS B MPEEMCTBEHHOCTH €€ MpoOiieM OWOJIOTMYeCKUMU U
MEAMIIMHCKUMHM HayKaMH, 4TO CBs3aHa C (yHIaMEHTAJIbHON pPOJIbI0 HYKJIEHMHOBBIX KHCIOT,
00ecleunBalOINX MPOSBICEHHE TaKUX BAXKHEHIIMX CBOMCTB JKMBBIX OPraHU3MOB Kak
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb. | €HETHKa peaanu3yeT CBOM TEOPETUUYECKUE U MPAKTHUECKUE
MOJIOKEHUS B Pa3NIMYHBIX OOJACTSIX JEATEIHLHOCTH UYelIOBEeKa. BHOCHT 3HAYUTENbHBIN BKIIAJ B
MEAMIINHY, BETEPUHAPUIO,0MO0TEXHOJIOTHIO, CEIbCKOE XO3SHCTBO.

CBsi3b IMCUMILUTHHBI «['eHeTHYeCKUii aHATIHU3» ¢ MOC/IeAYIOIMMU JUCHUNJIMHAMYI H CPOKHU
HX U3y4eHusl

Taoauma2.l1.
Kox JAMCHMIIMHBI, cJIeAyIouue 32 JUCHUIIINHOM Cemectp
JUCIHHUIIINHDI «I'eHeTnYeckuii aHAIHN3»
b1.B.08 DKOJIOTHUS YEIOBEKa 3

Ca3b AUCHHUIIIMHBI «I'eneTHyecknii aHAJIH3» €O CMEKHBIMH AUCHUIIIMHAMHU

Taoauna 2.3.

Kon JIMCOUNJIMHBI, CMEKHbIE ¢ THCIUILINHOM Cemectp
JUCHHUILIMHBI |«['eHeTHYeCKHH aHAIHN3»

b1.B.05 OKonornyeckas reHeTHKa 2

3. Pe3yabTaThl OCBOCHHS TUCHUILIHHBI (MOaYJIs1) «['eHeTHYeCKHIT aHATIN3»

[Tpouecc u3yueHus: AUCUMILIMHBI HallpaBiieH HAa (OPMHUPOBAHUE AJIEMEHTOB CIIEAYIOIINX
komneteHmi B coorserctBun ¢ ®I'OC BO 1o naHHOMY HanpaBlIEHUIO:

Tabauya 3.1.
Kon Haumenosanue NHauKaTop 10CTHKEHUSI KOMITETeH U
KOMIIET KOMIIETEHIIMH B pe3yabTare 0cBOCHUS TMCHMILINHBI 00y4aroMiics

CHIIMH JTOJIZKEH .

YHMBepcaanble KOMIIETCHIMHA BBINMYCKHUKOB U HHAUKATOPDbI UX TOCTUKCHUSA




YK-1. | Cnocoben YK-1.1. Ananusupyet npoOJIeMHYIO CUTYaIUIO KaK CUCTEMY,

OCYUIECTBIISTh BBISIBIISASI €€ COCTABJISIIONINE U CBSI3U MEXKY HUMU;
kputnueckuii anams | YK-1.2. Onpenenser npoGensl B nHGOpMAIHH, HEOOXO0IUMOI
MPOOJIEMHBIX JUTSL pEIICHUS TPOOJIEMHOM CUTYAINH, U IPOEKTUPYET
CUTYalluil Ha OCHOBE | MPOILIECCHI 110 UX YCTPAHEHHUIO;

CHCTEMHOTO YK-1.3. Kputnuecku OlleHUBaeT HAICKHOCTh HCTOUHUKOB
MOJIX0/1a, uH(popMalnu, paboTaeT ¢ MPOTUBOPEUNBOI HHPOpPMALIHEH 13
BEIpa0aTHIBATh Pa3HBIX UICTOYHUKOB;

crpareruto nericteuii| YK-1.4. PazpabaTeiBacT U COAEPIKaTeIbHO apryMEHTHPYET
CTpaTeruIo peleHus npodJIeMHON CUTYaIlMU HAa OCHOBE
CHUCTEMHOI'0 U MEXIUCIUIUIMHAPHBIX MMOJAXO0/I0B;

YK-1.5. CTpouTt cuieHapuu peanu3alii CTpaTeruu, Onpeaessis
BO3MOJXKHbBIE PUCKH U TIpeJiarasi MyTu UX yCTPaHEHUSI.

HpO(l)eCCI/IOHaJIbeIe KOMIICTCHIMA BBINIYCKHUKOB U HHAUKATOPbI UX JOCTHKCHHUHA

IIK-4.3. Bnaneer cnocob6amu 1 METOAaMU T€HEPUPOBAHUS
HOBBIX HJIEH U METOJANYECKUX PEIICHUN

IIK-1 |Cnocoben IK-1.1. 3naer:
TBOPYECKH -QyH1aMeHTanbHbIC U IPUKIIAIHBIC Pa3aesbl AUCIUILIIH,
MCI0JIb30BATh BOIPEAEIIIOIINX HAIPABICHHOCTh IPOTPaMMbl MarCTPaTyphl;
HAY4YHOI u [IK-1.2. Ymeer:
MPOU3BOJICTBEHHO- |- TBOPYECKHU UCIIOJIb30BaTh B HAYYHON U MPOU3BOICTBEHHO-
TEXHOJIOTHYECKOH  [TeXHOJOTHYECKOU JAEATEIbHOCTH 3HAaHHE Oa30BbIX OCHOB
nesiTe IbHOCTH NUCLUIUIMH IPOTrPaMMbl MarucTpaTyphbl;
BHAHUSA I1K-1.3. Bnaneer:
(pyHIaMEHTAJILHBIX M- METOlaMU U CPEACTBAMH  HUCIOJb30BAHUSA B HAyyHOH W
NMPUKJIATHBIX MPOU3BO/ICTBEHHO-TEXHOJIOTUYECKONH  NIEATENbHOCTH  3HAHHM
pa3iesioB TUCHUILUIMH(YHIAMEHTAIBHBIX M NPUKIAJHBIX  Pa3lesioB  JAMCLUILINH
(Mopny.Jieit), [IPOrpaMMbl MaruCTpaTypsl.
onpeesiloIMX
HANPaBJIEeHHOCTH
(npo¢uin)
MporpaMmbl
MarucTpaTyphbl;

IIK-4 | Cnocoben IIK-4.1. 3HaeT TeopeTHUYECKUI U METOA0JIOTHYECKUN Oa3uc
reHepupoBaTh OMOJIOTHYECKUX HAayK B 00beMe, TTO3BOJISIONIEM TeHEPUPOBATh
HOBBIE H/IeH HOBBIE UJIEH U METOAMYECKHE PEIICHHUS;

MeTOANYecKue IIK-4.2. YMeeT ncnonb30BaTh HHANBUAYAIbHBIE KPEAaTUBHBIC
pemeﬂnﬂ CIIOCOOHOCTH AJIs1 TCHEPUPOBAHUA HOBBIX I/I,Z[efl 1 MCTOANYCCKHUX
pelIeHu;

OueHoyHble CPeACTBA JJIA TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOYHOM
aTTecTaluu

HTOoroBnuiii KOHTPOJIb

WTOTOBBII KOHTPOIIB 110 TUCIUILIMHE OCYIIECTBIISIETCS IPEUMYIIIECTBEHHO B (DOpME yCTHOTO
g depeHIMPOBAaHHOTO 3a4eTa, MAKCUMAaTbHOE KOJIMYECTBO 0amioB no kotopomy - 100
0auToB. Y IeTBHBIN BEC HTOTOBOTO KOHTPOJIS B UTOTOBOW OIIEHKE TI0 JAUCITUIUTUHE COCTABIISIET
40%, cpennero 6amna mo BceM Moayasm 60%.

- 100 6amnoB — cTyAeHT T7TyOOKO MOHUMAET NMPOUIEHHBIN MaTepHal, OTBeYaeT YeTKO U
BCECTOPOHHE, YMEET OIICHUBATh (PAKTHI, CAMOCTOSATEIBHO PacCyKIaeT, OTIINYaeTCs
CHOCOOHOCTHIO 0OOCHOBHBIBATh BBIBOJIBI M PA3bSICHATH UX B JIOTUYECKOH ITOCIIEI0BATETLHOCTH.
- 90 6anyoB - CTYAEHT INIyOOKO MOHMMAET MPOIICHHBIN MaTepral, OTBEYAEeT YETKO U
BCECTOPOHHE, YMEET OIICHWBATh (PAKTHI, CAMOCTOSTEIEHO PacCyKIaeT, OTIINIACTCS




CIIOCOOHOCTHI0 00OCHOBBIBAThH BHIBOJIBI U PA3BSICHATH UX B JIOTMUECKOM MOCIIEe10BAaTEILHOCTH,
HO JIOITYCKAaeT OT/JENIbHbIE HETOYHOCTH.
- 80 6a/mIoB - CTYIEHT ITYOOKO MOHUMAET MPONACHHBIM MaTepral, OTBEUaeT YETKO U
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOATEIHLHO PACCYKIAET, OTIHMYACTCS
CIIOCOOHOCTBHI0 00OCHOBBIBATh BBIBOJIBI U PA3bSCHSATH UX B JIOTUYECKOM MOCIIEA0BATEIHHOCTH,
HO JIOMyCKaeT HEKOTOPhIE OMIMOKU OOIIEro Xxapakrepa.

- 70 6aI0B - CTY/IGHT XOPOIIO IIOHUMAET MPOUICHHBIA MaTepua, HO HE MOXKET
TEOPETUIECKH 0OOCHOBBIBATH HEKOTOPHIC BHIBOJIBI.

- 60 6ayIOB — CTYJICHT OTBEYAET B OCHOBHOM IPaBUJIBHO, HO YYBCTBYETCS
MEXaHHUYECKOE 3aydMBaHUE MaTepHaa.

- 50 6aioB — B OTBETE CTYJEHTa UMEIOTCS CYIIECTBEHHbIE HEJOCTATKH, MaTepHUa
OXBa4€H «IIOJIOBUHYATOY, B PACCYKICHUSIX JIOMYCKAIOTCS OIIUOKH.

- 40 6ayI0oB — OTBET CTYJIEHTA MPABUJICH JIUIIb YACTHUYHO, IPH Pa3bICHEHUU
MaTepuaia JOMyCKAITCs CePhe3HbIC OIUOKH.

- 20-30 6an10B - CTY/IGCHT HMEET O0IIIee MPECTaBICHHUE O TEME, HO HE YMEeT
JIOTUYECKH 00OCHOBATH CBOU MBICITH.

- 10 6aoB - CTYAEHT MMEET JIMIIb YACTUYHOE MPEACTABICHUE O TEME.

- 0 6aymIoB — HET OTBETA.

Kpurepum ouenkmu:

OneHka «omauuHo» BBICTABISICTCS CTYJCHTY, eciid BoimosHeHo 100-91%.
OrueHka «xopoutoy, eciu BoimoaHeHo 90-76%.

OreHka «y0ogiemsopumenbHoy, €CIIA BBITIOTHEHO 75-60%.

OrueHka «Hey0os1emeopumenbHo», €CIu BbIOIHEHO MeHee 60%.

IIpumepHas TeMmaTnka pedepaTuBHBIX padoT

1. Amonro3 - o0mas xapakTepucTuka mporecca. IlyckoBeie (GakTOpbl pa3BUTHS
aronTo3a. XapakTepucTuKa Kacma3. BsaumopneiictBue Fas-penentopa u  Fas-nurasja.
MornekynsipHble MEXaHHU3Mbl 3alpOrPaMMHUPOBAHHOM KJIETOYHOW THOENu: BHYTPEHHUH U
BHEUIHW ITyTH aKTUBALIMK allONTO3a.

2. T'eroM dYenmoBeka, OCHOBHBIC 4epThl opranm3amuu. [lomumopdueie mapkepsr JJHK.
[TpuHIMIBI KAPTUPOBAHMS T'€HOB HACIEICTBEHHBIX OOJIE3HEH.

3.IIporpeccupytoniass MpleyHass AUCTPOGUsS — TpUMEp JIOKAIM3alMKd TeHa Ha
xpomocome. [lpyrue ¢opmbl mMuomuctpoduu. MornekynspHas JAMarHOCTHKa. ['eHHas
KJIeTOYHasl Tepanuu. /[uHamuueckue MyTaluy, SKCHAHCHM TPUILIETHBIX MOBTOpPOB. [loHsATHE
anTuuunanuu. Xopes ['eHTUHITOHA, MUOTOHUYECKast TUCTPODUs.

4.9tHorenomuka. [lomumopdu3aM TEHOB Kak MHCTPYMEHT W3ydeHHs TreHodoHAa
HapOJOHACEJIEHNs BO BPEMEHU U ITPOCTPAHCTBE.

5. [lonstue 6uonnpopmaruku. Poiap OHoMHGOPMATHKN B COBPEMEHHON MOJIEKYIISIPHOMN
TeHEeTUKE U OMOTEXHOJIOTHH. bruosornueckue cucTeMsl ¢ TOUKU 3peHust OnOMH(OPMaTHKH.

6. KomupoBanme HacieAcTBeHHOW WHQOpManuu. ba3pl JaHHBIX MO0 MOJEKYISPHOM
O6uonoruu u reietuke. MHGOpMaMOHHBIN aHAN3 MOCIIeI0BATEIbHOCTEH HYKIEHHOBBIX KUCIIOT
U OEJKOB.

IlepeyeHb BONPOCOB K IK3aMEHY
1. TIpenmer u 3aAa4u MOJEKYISIPHON T€HETHKH.
HCTOpI/ISI €C pa3sBUTHUA U OCHOBHBIC JOCTHIKCHUA.
3. XuUMHUYECKHIi COCTaB HYKJICMHOBBIX KHCIIOT: MyPUHOBBIC U TUPUMUTUHOBBIE OCHOBAHUS
(OCHOBHBIE 1 MMHOPHBIE), YTJII€BOIHBIN KOMITOHEHT. CTpOE€HHE HYKIJICO3UIO0B U
HYKJIEOTHJIOB.
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11.
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16.

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.

Xapakrepuctuka nepsuaHoit ctpyktypsl JJHK. [TpuHuun koMmmiemenTapHocTu. Tumbl
XUMHUYECKHX CBSI3€H, yUaCTBYIOIINE B CTAOMIIN3ALIUH CITUPATBHON CTPYKTYPBI MOJEKYIIbI
JHK (xoBanentusie, runpodobHbIe, BOAopoaHbIe). CTIKHHT-B3aUMOICHCTBHE.
['unoxpomublil u runepxpomusblil 3¢ dextel. [Tnasnenne JHK. I'mbpuanzanus
HYKJIEMHOBBIX KHUCJIOT U €€ UCIOJIb30BAHUE B MOJICKYJISIPHOM OMOJIOTHH.

Otxpertue aoitHoi crimpanu JJHK. IIpasuno Yapradda. Xapakrepuctuka B-dpopmbl
JHK.

Pasznoo6pasubie hopmsbl aBoiiHoi crimpanu JJHK: A-, C-, 1I- u E-dpopwmsl, Z-¢popma JTHK.

OnHO- ¥ JIBYLIENIOYEYHBIE, KOJIBLIEBBIE U IMHEHHBIE MOJIEKYJIbI
JHK.MuroxonapuansHas u xanoporuiactaas JJHK.

Ceepxcrmpanuzanus JJHK. Kondopmanronnsie nepexosl B CBEpXCIUPATH30BaHHON
MoJiekyie. Toronzomepasbl, MEXaHU3M JEHCTBUSL.

HyxneocomHoecTOpoeHre XpoMaThHa. DyXpOMaTHH U retepoxpoMatut. CTpyKTypHas
OpraHu3anus XpoMOCOM. fIepHBII MaTPUKC.

Crpoenue u cBoiictea PHK. Paznuunsie Tunel PHK. Oco6ennoctu ctpykrypst MPHK,
pPHK, TPHK, ux ¢pynkunu u gpokanu3anus B KJIETKE.
®epmenTsl, yaactpyromue B pertukanuu JJHK: JIHK-momumepassr I, 1 u 111,
tormonsomepassil u |1, JIHK-rupasak. coli, renukassr, PHK-monumepasa (mpaiimasa),
JAHK-nurazset u gp. JJHK-non
[Tonstue pernukona. Kondopmanronusie nepexonsl monekyisl JIHK B paiione crapta
perukaiuu. CTpoeHHe BUIIKU periKaluuu. Beaymas u orcraroias HUITH, 0COOEHHOCTH
ux peruikanuu. @parmentsl Okazaku. Cunre3 PHK-3atpaBok (mpaiimepos).
Permkanus kompeBsix Monekyn JJHK: o6pasoBanue 0-ctpykrypsl, D-netnu u
peIUIMKaLUs 110 TUITY KaTsAIIerocs KoJabLa.

Permkanms Tenomepusix konnoB JJHK. Tenomepasa, 0coOEHHOCTH CTPYKTYPHOI
opranu3any U QyHKIHOHUPOBaHUS. Teopus CTapeHus B CBSA3U C AMHAMHUKOU CTPYKTYpPHI
TEJIOMEPHBIX YHYaCTKOB.

SIBnenue oOpaTHON TpaHCKPUNIIIUHU. XapaKTepucTUKa (pepMeHTa peBeprasa,
OCYILIECTBIISIOLIEr0 OOPATHYIO TPAHCKPUIILUIO.

PemukaruBaoemetminuponanue JJHK.

Paznuunsie Tunsl noBpexaeHuii ctpyktypsl JJHK 1 cioco6s! ux ycrpanenus.
Penaparusnsiii cunres JJHK. Oxcuusnonnas penapanus. [Ipsmas penapanus
TUMUHOBBIXIUMEPOB U METHJIMPOBAHHOTO I'yaHuHa. [locTpermkaTiuBHas penapanus,
BKITItoUaromas pekomouHanuo. SOS-penapanus.

Ponb metunupoBanus B penapauuu. [Iponeccs! pecTpukiuuu-moaudukanuy y
npokapuoT. I(H(HeKTUBHOCTh penapalloHHbIX cucTeM. bonesHu, o0yciaoBiIeHHbIe
nedexTaMu pernapamuu

MosnekynsipHble MEXaHU3MBbI 00111el (rOoMOJIOrHYHON) pekoMOuHanuu. depMeHTH!,
y4acTBYIOIIME B 0011el pekoMOuHaui. Mojienb peKoMOMHAIMY ¢ TIEpEeKpeIMBaHUEM
LEIEN.

Crpyktypsl Xojuues U UX paspeleHue ¢ mnomouisbio ¢pepmenton. Caitcnenuduueckas
PEKOMOMHALIUS U €€ Y4aCTHE B XPOMOCOMHBIX IEPECTPOiiKax, IKCIPECCUU TEHOB Y

¢daros, uaTerparuu ¢ara JsmMo6/1a, 00pa30BaHUHM T€HOB UMMYHOTJIOOYITHHOB 1
peuentopoB T-KIETOK.

IS-anemenTs! OakTepuii. TpaHCITO30HBI OaKTEpHil 1 MEXaHU3M HX TPAHCIIOKAIINH.
OCHOBHBIE THITbI MOOUJIBHBIX T€HETHUECKUX JIEMEHTOB 3YKapUOT: CTPYKTYpPa, T€HBI U X
MPOJYKTHI; MEXaHU3MBbI TIEpEMEIICHHUS.

Tpanckpunuus JHK y npokapuot. Ctaguu TpaHCKpUIIIIMOHHOTO LIUKJIA, COCTABJIAIOIINE
aneMmeHThl npouecca. OcobenHoctu ctpykTypsl PHK-nonmumepassl, 6 — gpakropsl,
HaIpaBJICHUE TPAHCKPHUIILIUH.

CtpoeHue onepoHoB y mpokapuoT. O6iactu mpoMoTopa, ornepaTopa, TEpMHUHATOPA.
HeratuBHast 1 mo3uTHBHAs pEryisalus TPAHCKPUIILUHU YIIPOKAPUOT HA IPUMEPE
JAKTO3HOTO U TpunrogaHoBoro onepoHos. Karabonuthas penpeccusi, CAP-6enoxk.
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SIBneHue aTTeHIoAMN TPAHCKPHUIIINK Ha TPUMepe TPUMITOPaHOBOTOOIPEPOHA.
Tpanckpunuus y 3yKapuor.

CtpykTypa sykapuorudeckoro npomoropa. Tunsl PHK-nonumepas y aykapuot u
cunte3upyemsle umu PHK.

@DaKkTophl TPAHCKPUIIIUUA. MeInaTOPHBIM KOMIUJIEKC TPAHCKPUIIIIUN. DHXaHCEPhI U
CalJICHCEPBL.

JIHK-cBsi3bIBaroiue 0eiaky, y4acTBYIONIME B PErYJISLUU TPAHCKPUIIINH: O€JIKH,
coJieprKallie rOMEOJOMEHBI, JEUIIMHOBYIO «3aCTEXKKY», «LIUHKOBbBIE
nanblb».OCOOEHHOCTH OpraHU3allii T€HOB y IPOKAPUOT U DYKAPHUOT.

MexaHu3MBbl peryJIsLun SKCIIPECCUN TEHOB.

Crpoenune MPHKYy nipokapuot u sykapuort. [Ipoueccunr u criaiicuar mojiekyn PHK.
Oco6ennoctu nponeccurra TPHK u pPHK y 6akrepuii.Pons manbix siaepasix PHK u
OCIIKOBBIX (DAKTOPOB B CIJIAHCHHTE.

Cnnaiicocoma.

PacumdpoBka renernueckoro kojaa. OCHOBHbBIE CBOWCTBA T€HETUYECKOTO KOJIA.
OO01as cxema mporuecca TPaHCISIMY U XapaKTepUCTHUKA €0 OTAEIbHBIX 3JIEMEHTOB.
Crpoenune TPHK: nepBuyHasi, BTOpuyHasi U TpeTUYHASI CTPYKTYpa, pOJb
MOJIU(PUIIMPOBAHHBIX HYKICOTUIOB.

3HaynMBbIe I TpaHCIsuuu oonactu. AmunoannmupoanuetPHK, ero ciermmduanocts,
amuHoaiI-TPHK-cunTerasml.

Crpoenue pubocom y po- U SyKapHuoT, UX JIokanu3amus B kietke. Pubocomusie PHK,
ux Buzbl. CyObequHuIBl puOoCcoM, X 00beMHEHNE B 1enyto pubocomy. A- u I1-
y4acTku pudbocom, ux GyHkimu. CTpyKTYpHBIE PEBpaIeHUs: pudocoM INVitro.
[Tonmupu6GoCOMBL.

Oranbl TpaHCISALMU U UX XapaKTepucTUKa. beakoBbie (hakTOpbl MHULMALIMY, HJIOHTALUN
U TEPMUHAIUU TPAHCIISLINU.

XUMUYECKHE peakliy U OOIINIA SHEpreTUUecKuil bananc OMOCHHTE3a
oenka.PacnagMPHK y npokapuoT u a3ykapHor.

Paznuuus nponecca TpaHCIAUU B KIETKaX IPOKAPUOTUYECKUX U DYKAPUOTHUECKUX
OpPTaHU3MOB.

WNHruOuTopsl TpaHCIALUU Y IPO- U 3YKAPHOT U MEXAHU3MBbI X JACHCTBHUSL.
[TocTTpancnsauonHas MoAX(UKALUS OTUIENTUIHBIX HEMeH.

TpaHcnopT 3yKapuoTHUECKUX OEIKOB B KJIETOYHBIE OPTaHEIIbl U Yepe3 KIETOUHYIO
MeMOpaHy.

[lepBuuHasi, BTOpu4Hasi, TPETUYHAs U Y€TBEPTUYHAS CTPYKTYypa OEIKOB.

[TonsaTHe 0 foMeHax U UX GYHKIHOHAIBHOMN POJIH.

@onauHr 6eTKOB — 00pa30BaHUE OINPEIEICHHON TPETUYHON CTPYKTYphl. DaKTOpHI
¢donauura: GpepMeHThI U manepoHsl. Pedonannr 6enkos.

IIpuoHsL.

Arnonto3 - o01mas XxapakTepuctuka npoiecca. [IyckoBble hakTopbl pa3BUTHS alONTO3A.
XapaxTtepuctuka kacrnas. Bzaumoneiictsue Fas-penenropa u Fas-nuranaa.
MosekynsipHble MEXaHU3MBI 3aIPOrPAMMHUPOBAHHOMN KJIETOYHON THOENU: BHYTPEHHUH 1
BHEIIHU MMyTH aKTUBAIIMU alloNTO3a.

['enom yenoBeka, OCHOBHbIE YepThl opranuzanun. [loaumopdusie mapkeps! JJTHK.
[TpuHIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX OOJIE3HEH.

[Tporpeccupytorias MpleqHast TUCTPO(PUs — IPUMEp JTOKATU3ALUH ['eHa HA XPOMOCOME.
Hpyrue popmel Muonuctpoduu. MonekynspHas quarHocTika. ['eHHas v KieTodHas
TEparnuu.

[Tonmumopdu3M reHoB Kak HHCTPYMEHT U3ydeHHs FeHO(OHJa HapOoAOHACETIeHUS BO
BPEMEHH U ITPOCTPAHCTBE.

[Tousitue Guonndbopmaruku. Pons OnonH(poOpMaTUKHU B COBPEMEHHOM MOJIEKYIISIPHOM
TeHETUKE U OMOTEXHOJIOTHH.

Buonornyeckue cucteMbl C TOUKU 3peHUs OMOMH(DOPMATHKY.

KoaunpoBanue HacneacTBEHHON HHPOPMAIIIH.



59. ba3bl JaHHBIX 110 MOJICKYJISIPHOW OMOJIOTHU U TCHETHKE.
60. MudopmManroHHbIH aHAIN3 TOCIEI0BATEIbHOCTEN HYKICUHOBBIX KHCIOT U OEITKOB.

KpnTepnn OICHKH l'[pOMe)KyTO‘lHOﬁ arrecranum B (])opMe IK3aMCHa

Tao6auna 7.1.
Ounenka XapakTepucTUKa TPeOOBaHUI K pe3yibTaTaM aTTecTanuu B hpopme
IK3aMeHa
«OTANYHO» Teoperuueckoe cofepxaHue Kypca OCBOCHO MOJIHOCThIO 0e3 Mpo0eos,

CHCTEMHO U ITyOO0KO, HE00X0AUMBIE IPAKTUIECKHUE HABBIKUA PAOOTHI C
OCBOEHHBIM MaTepHanIoM c(OPMHUPOBAHBI, BCE IPEAYCMOTPEHHBIE paboyeii
y4eOHOI1 mporpaMMoi yueOHbIE 33/1aHUs BBIITOTHEHbI 0€3yNpPeuHo, Ka4eCTBO
UX BBIOJIHEHHSI OLIGHEHO YHCIIOM 0alIoB, OJM3KUM K MAKCUMYMY.

«Xopomio» Teopernueckoe copep)aHue Kypca OCBOSHO B IeJI0M 0e3 mpobeioB,
HEOOXOMMBIC MPAKTHYECKUE HABBIKKA PAOOTHI C OCBOEHHBIM MaTEpHAJIOM B
OCHOBHOM Cc(pOpMHPOBaHBI, MPerTyCMOTPEHHBIE paboueil yaeOHOH
MIpOrpaMMoil yueOHbIe 3a/1aHUS BHIIOIHEHBI C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHHS OOJIBIIMHCTBA 3aJaHUi OLIEHEHO YHUCIOM OaioB,
OJIM3KUM K MAaKCHUMYMY.

«Y 1OBJIETBO- Teopernueckoe cojepxaHue Kypca OCBOEHO OOJIbIIEH YacThio, HO
PHUTEIIHHOY poOesIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OX0IMMbIC IPAKTHIECKUE
HAaBBIKK Pa0OTHI C OCBOCHHBIM MAaTEpPUAIIOM B OCHOBHOM C(hOpPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOoI mporpaMmon yueOHbIX
3aJIaHUH BBIIIOJIHECHBI, OT/ICJIHHBIC U3 BHITIOJHCHHBIX 3aJlaHUH CofepKaT
OIMOKHU.

«Heynosners Teopernueckoe conepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE
OpPUTEIBHO» | HaBBIKU pabOThI HE cHOPMUPOBAHBI MU CPOPMUPOBAHBI OTAEIbHBIC U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueli yueOHOM mporpaMmMon yueOHbIX
3aJJaHUH HE BBITIOJIHEHO JHO0 BHIMOIHEHO € TPYOBIMH OIIMOKAaMH, KaYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJuIoB, OJU3KUM K MUHUMYMY.

Taoauna 7.2

CootBercTBHE (DOPM OLEHOYHBIX CPEICTB TeMAM AHCHHUILINHBI

Ne Tema dopma OLEHOUHOT'O CpEeACTBa

/11

1. Paszpen 1. Ilenu u 3anaun Pedepar na temy: «McTopus u3ydeHHOCTH
MOJIEKYJIIPHOY T€HETUKU MOJIEKYJISIPHOM T€HETUKN.

2. Paznea 2. Ctpoenue u TecTsl.
XUMHUYECKHUH COCTaB Bomnpocsr qi1st cobecenoBanust

HYKJIEMHOBBIX KHUCHOT. [IpuHnnn
KOMILJIEMEHTApHOCTH. THIIBI
XUMHYECKHX CBA3EH,
YYaCTBYIOIINE B CTAOMIIU3AIINN
CIIUPAIILHOU CTPYKTYPbI
monekynsl JJHK (koBanenTHsle,
ruApoPoOHBIE, BOJIOPOIHBIE).
CTOKHHT-B3aMOJIEHCTBHE.




Pa3nen 3. Opranusm xo3simHa Kak | Pedepar Ha temy: TpaHCMUCCHBHBIC U TIPUPOIHO-
cpena oOuTaHus apa3uTa. ouaroBkble 3a00neBanust. CTpyKTypa MpUpOTHOTO
JKvzHeHHbIe TUKJIIBI TAPa3UTOB. ouyara. OCHOBHBIE 3JIEMEHThI IPUPOJHOTO OYara:
BO30yAUTEINb, pe3epBYyap BO3OYIUTE,
nepeHocuuk. [TousiTue 06 aHTponOHO3aX U
300H03aX. [IpuHImnIBl 60pHOBI ¢ Tapa3uTapHBIMU
3a00JICBaHUSMH.

Pa3nen 4. Hykneocomnoe
CTpOEHHE XpOMaTHHA. Bonpocsr qist cobecenoBanus.
CtpyKTypHasi oOpranu3anus
XpOMOCOM. Sl JIepHbIA MaTPUKC.
Crpoenue u croiictea PHK.
Paznuunbie Tunsr PHK.
Oco0Gennoctu ctpykTypsl MPHK,
pPHK, TPHK, ux ¢byakunm u
JIOKAJIU3alMsl B KIIETKE.

TecroBble 3ananus 1.

Kakoe u3 nepeuncieHHbIX coeTMHeHU 00pa3yeTcsi BO BpeMs TPAHCKPUIIIUU?

A) ATO b) JHK B) pPHK + I') 6enoxk

HazoBuTe HYKJIEHHOBYIO KHCIIOTY, KOTOpasi HepeMeIIaeT aMIHOKUCIOTHI U3 IIUTOILIa3MBbI
B pubocoMy.

A) THK B) uPHK B) tPHK + T') pPHK

Marpunei 11s mporecca TPaHCISALNU CITYKUT MOJIEKYJIa

A) TPHK b) IHK B) pPHK I') uPHK +

TpumietHoCTh, CHEUU(UYHOCTb, YHUBEPCAJIBHOCTh, HENEPEKPBIBAEMOCTh — 3TO
CBOMCTBA:

A) reHoTuna B) renernyeckoro kona +

b) renoma I') renodona nomymnsiuuu

Wudopmartivsg o mocaen0BaTENbHOCTH PACTIOIOKEHUS aMUHOKHUCIIOT B MOJIEKYJe Oenka
nepenuceiBaeTcs B sape ¢ mosekynsl JJHK Ha mosekyiy

A) ATD B) pPHK B) tPHK I) uPHK +

Ponps marpuiisl B cuntese mosiekysn nPHK BoinonHsgeT
1. momumentuaHas HATH
2. TImia3Marudeckas MmeMOpaHa
3. onmHa u3 neneit monexynsl JJHK +




4. meMOpaHa 2HI0TIJIa3MaTHYECKOU CETH
7. Bonburyio posb B 6uocuntese 6enka urpaet TPHK, xoropas
1. cayXdT MaTpuien s CHHTEe3a OeKa
2. JIIOCTaBIISIET aMHHOKHCIOTHI K pubocoMam +
3. mepeHocHT MH(OPMAIIHIO U3 sapa K pudbocomam
4. CIy’)KUT MECTOM JJIsi COOPKY MOJUTIEHTHIHON 1IeTH
8. B pubocome npu 6mocuHTe3e Oenka pacnoararoTcs asa Tpuiuiera MPHK, k koTopeiM B
COOTBETCTBUU C MPUHITUIIOM KOMIUIEMEHTAPHOCTH MPUCOCTUHSIIOTCS TPUILIICTHI

A) TPHK + b) pPHK B) Genka I') AHK

9. EQuHCTBO r€HETHUYECKOTO KOJIa BCEX JKUBBIX CYIIECTB Ha 3eMJIC MPOSIBIICTCS B €r0

A) TPUILUIETHOCTH B) cnenmduanocTu

b) onHo3HauHOCTH I') yHuBepcanbHOCTH +

10. benok cocrout u3 300 amuHOKHCIOT. CKOJIBKO HYKJIEOTH/IOB B T€HE, KOTOPBIA CITYKUT
MaTpHlel Ui CUHTe3a 3TOro oenka’?

A) 300 B) 100 B) 900 + I) 1500

KommenTtapuii. B Takoii ¢popMynnpoBKe BONPOC HE MMEET OJHO3HAYHOTO OTBETAa, HO TEM HE
MeHee OH moBtopserca B EI'D u3 roga B roj, mo3romMy Hajo 3HaTh, KaK Ha HEr0 OTBEYATb
«IIPaBUIIBHOY.

Bomnpoc Ha cBolicTBa reHETHYECKOI0 KOJ1a, @ UMEHHO — TPUILIETHOCTb. [IpaBHIIbHBIM OTBETOM B
EI'D cunraercst «4MCiI0 aMUHOKHACIIOT» X 3.

Ha camom xe gene, mpenackasaTe TOYHYIO JUIMHY I'€HA, 3Has JUIIb JUIMHY KOJUPYEMOTO UM
Oenka, Hesb3sl. MOXKHO CKa3aTh JIMIIb MUHUMAJIBHYIO €70 JUIMHY: T€H HE MOXKET OBITh Kopoue
YHClla HyKJI€OTUIO0B, PaBHOTO YHUCIY aMUHOKHUCIIOT, YMHOKEHHOMY Ha 3 (T.e. oTBeThl A U b B
JTAHHOM 3aJIaHUH 3aBEJJOMO HENPaBUJIbHBIE).

B peanbHOCTH K€ TeH Bcerna jumMHHee — AoOasisiercs, kak MuHUMyM, CTOII-konoH, a Takxke
MPOMOTOp U TepMuHaTop. Kpome Toro, y reHa emie ectb peryyisiTopHas 4acTb, a y 3yKapuoT — U
UHTpoHBI. [loaTOMYy peanpHas JJIMHA Te€HAa JYKapUOT OOBIYHO pa3 B JECATh OOJbIIE, 4YeM
BBIYHCIICHHOE TAKUM ITyTEM.

[TpaBunbHON (popMynupoBKO naHHOTrO Bompoca Obuio Obl «Ha3oBHTE MUHMMAaIbHOE YHCIIO
HYKJIEOTHIOB B KOAMPYIOIIEH YacTU reHay.

11. CkonbKO HYKJICOTHIOB HAaXOIUTCS Ha YYacTKe TIE€Ha, B KOTOPOM 3aKOJMpOBaHa
NepBUYHAs CTPYKTypa MoJIeKyJbl Oeska, cofepxaiiero 130 amuHokucnor?

A) 65 B) 130 B) 260 T) 390 +

Kommenrapuii. Tot xe, yto x Bompocy 10. 3aechk ¢dopmynupoBka 4yTh Oojiee TOYHas, HO
CTOII-xon0H Bce paBHO KyZa-TO MpoTall.

12. Hexnerounsle (opMbl, CHOCOOHBIE PAa3MHOXKATHCS, TOJBKO MPOHUKHYB B KIETKY-
MHUIIIEHb, — 3TO



A) Bupycsl + b) 6akrepun B) npocreiimue | I') numaiiHuku

13. B uPHK conepxanune anennna cocrasmiser 22%, muto3una — 27%, ryannHa — 23% u
ypaumia — 28%. CKOJIbKO MNPOLIEHTOB ajeHuHa conepxkutcs B ydactke JHK, na
KOTOPOM OBLIT OCYIIIECTBIIEH CUHTE3 yYkazaHHOH nPHK?

A) 27% B) 23% B) 28% + T) 22%

Hosicnenne u xox pemennsi. UPHK cuntesupoBanacs no marpuynoit uenu JJHK no npunuumy
komiuieMeHtapHoctu. Hanporus A B JIHK BcraBan ¥ B uPHK. 3nauur, B MarpuuHoil nenu
JHK cronpko ke aneHwHa, ckosbko ypammia B PHK — 28%. Drtor orBer m cumraercs
npaBwIbHBIM B EI'D.

A Tenepb — 4TO Ha camoM Jene. Ha camoM Jiene Mbl OnaTh BUJIUM HETOYHO chOpMyIHpOBaHHBIN
Borpoc. [Toromy uto JJHK — nByuenodeunass mosiekyna. A 3Ha4uT, HAJO CYUTATh MPOLIEHTHOE
conepkanue A B aByx 1emsx. [locuntaem conepkanue nap A-T u nonenum momnonam (IOTOMY
YTO B JBYLENOYEYHOM MOJEKyle conepkanue A = coxaepxanuto T, a coxepxanue I' =
conepxkanuto II). Ilap A-T 6ymer 22 + 28 = 50%, a 3Hauut A — 25%, 3T0 U ObUT OB
IIPaBUJIbHBIN OTBET.

Ho IMOCKOJIBKY CpE€au IpeajaracMbIX BaAPpUAHTOB OTBCTA €0 HET, TO ACJIA€M BBIBOJ, YTO BOIIPOC
JOJIDKCH OBLT 3By4aTb Tak: «CKoJIBKO MMPOLNCHTOB AaACHHWHA COACPIKUTCA B YYACTKC TOH

uenu JIHK...»

14. Kakoii antukonon TpancnoptHoid PHK coorserctByer Tpumnery TI'A B monekyne JJHK?

A) ALY B) LIYT B) VT'A + ) ATA

KommenTapuii. Bonnpoc HekoppekTHbIl, Tak kak y JIHK nBe nenwu, a kakas umeercs B BULY, HE
ckazano. Kpome Toro, He yka3aHo, rae 3°, a rie 5’ KOHIIBI aHTHKO/I0HA. TeM He MeHee, BOpoC
BcTpeuaeTcs yacto. [Toatomy obpama-emcst k kommentapuro GUIIN k EI'D 2008 (coctaButens
[TeTpocoBa):

«3neck cnenyer yuects, uto Ha UPHK undopmanusa cnuceiBaercs ¢ JJHK, 1.e. komonsr uPHK
KOMIUIEMEHTapHbl cooTBeTcTBYrOIMM TpuiuieraM JIHK. A rtak xak antukogoH TPHK u xomon
uPHK Toe, B cBOIO ouepenb, KOMIUIEMEHTapHbI (IPOTUBOMOJIOXKHBI), To aHTHKOA0H TPHK un
tpuruieT Ha JIHK onunakos, Tonpko BMecTo ypauuina B JIHK crout tumun. Hanpumep, tpuruier
JHK — ATI, xonon u”PHK — YAI', a antukonon TPHK — AYI»

OTKyna sICHO, YTO MOJIpa3yMeBaeTCss MATPUYHAas (TpaHckpudupyemasn) nens JJHK.

15. Antuxonony VY I' I' na TPHK cootBerctByer Tpumier Ha JJHK

A)ATT B)TI T+ B) LY Nyv

KommenTapmii. XoJ pemieHus TOT K€, YTO B MPEbIIYIIEM BOIPOCE.

16. Xpanutenem HacleJICTBEHHOCTU B KJeTke sBisitoTcss monekynsl JIHK, Tak xak B HuX
3aK0IMpOBaHa WH(OpMAIU O
1. mepBUYHOH CTPYKType MoJIeKyI Oerka +
2. cocraBe MOeKyinbl ATO



3. CTpPOCHMH TPHUILIETA
4. CTPOCHMH AMHUHOKHUCIIOT
17. BcrpauBanue cBoet HyKJIenHOBOM KuciaoThl B JIHK Ki1eTku-X035iMHa OCYIIECTBIISIOT
1. OGakrepuodaru +
2. XeMOTpOdsI
3. aBTOTpO(dHI
4. umanoOaktepuu aemosepcus 2009
18. BeiOepuTe TpaBUIIBHYIO IMOCIEIOBATEIBHOCTh Iepenadyn MHGOpMAlMu B Ipolecce
cuHTe3a OeJKa B KIIETKE.
1. JHK — undopmannonnas PHK — Genox +
2. JIHK — tpancnoptaas PHK — Gemnok
3. pubocomnast PHK — tpancnoprunas PHK — Genok
4. pubocomuas PHK — JIHK — tpancnoptaas PHK — 6enox nemosepcus 2009
19. B xu3HEeHHOM MHKIIE KIeTKU nporecc perumkarmu JJHK ocymectensiercs B

A) untepdaze + | b) npodaze B) meradaze I') Tenodaze

20. K perpoBupycam OTHOCHTCS
1. Bupyc TabayHON MO3auKH
2. Oakrepuodar
3. BHpYC rpummna
4. Bupyc capkomsl Payca +

KommenTapuii. PeTpoBupychl — 3T0 BUPYCHI, UITOJIB3YIOIIKE 00paTHYIO TpaHcKpunuuio PHK —
JHK. B sty rpynny Bxoaatr BIY u Bce BUpycCHI paka.

21. B 5yKapuOTHYECKO KIIETKE
1. PHK cunre3upyercs B siape, O€JIKU B UTOILIA3Me +
2. PHK u Genxu cuHTE3UpYIOTCA B SiApE
3. PHK u 6enku cuHTE3upyIOTCS B IUTOILIa3Me
4. PHK cunTe3upyercs B HUTOIIa3Me, OCIKHU B sApe
22. JIee onuHakoBble ofHonenoyeynbie Mosiekysibl PHK conepxut Bupyc

A) rpunma b) ocmibr B) repneca + I') CITi da +

KommenTapuii. MoxHO npuzparbces kK TepmuHoaoruu. Bupyc — BUY.

A CIIN] — 3aboneBanue, pa3BUBAIOIIEECs KaK CIEJICTBHE.

23. TlocnemoBaTeIbHOCTh AMHUHOKHUCIIOT B MOJIEKYJIe O€llka MOYKET HE HW3MEHUTHCS IpH
3aMeHe OJIHOTO HyKJeoTHaa Ha apyroi B monekyne JIHK, Omaromaps crnemyromemy
CBOICTBY KOJa

A) BBIPOXKIEHHOCTH + B) onno3znauHoCTH

b) yHuBepcanbHOCTH I') TpunneTHocT

24. Y OONBIIMHCTBA BUPYCOB, MOPAXKAIOLIMX YEIOBEKA M )KUBOTHBIX, KaIICUI UMEET hopMy

A) ukocaspa + B) nanouxku

B) ciupanu I') mapa




25. BHemHI010 000JI0YKYy, COCTOSIIIYI0 W3 JBOMHOTO CJIOSl TIJIa3MAaTHYeCKOM MeMOpaHbI
KJICTKHU XO034WHa, UMCCT BUPYC

A) TabayHOW MO3aHMKH + B) CIIlla +

b) 6akrepuii I') xopu

26. Bupyc xopwu, nomnas B OpraHi3M 4eJ0BeKa, pa3MHOXKAETCS B

A) nma3me KpoBH + B) mumde

b) MeXKIIeTOUHOM KUIKOCTH I') kieTkax tena +

27. Kanicua, cocTosIu U3 WACHTUYHBIX TOJTUICTITUTHBIX CYObSTUHUI] COACPKUT

A) Bupyc Taba4HON MO3auKH + B) 6akrepuodar

b) BUY I') Bupyc capkomsl Payca

28. B sxn3HEHHOM HUKIIC KIICTKU ITPOLECCChI TPAHCKPHUIIINUU OCYHICCTBIIAKOTCA B

A) unrepdaze + | b) npodaze B) metadaze I') Tenodasze

29. Tpanckpunims, B otiinuue ot perutukanuu JJHK,
1. peaxuus MaTpUYHOIO CUHTE3A
2. OCYIIECTBIISIETCA MO MPUHIIUITY KOMIUIEMEHTAPHOCTH
3. mpotekaet Ha omgHoM HutH JIHK +
4. mpoucxoaut ¢ nomoibio Gpepmenta JJHK-nmommepasbr
30. buocuHTe3 MONMIIENITUAHON MOJISKYJIBI 3aBEpINaeTCs, €CIM Ha PHOOCOMY MOMaaaeT
tpumier ”PHK

A)TIY B)ITA B) ALY ) VTA +

KommenTapmuii. CTOII-xoa0H.

31. buocuHTE3 HEKOTOPHIX OEITKOB MPOUCXOIUT

A) na rmagkoit JI1C B) B tu3ocomax

b) B xommuiekce ['onbaxu I') B MuTOXOHIpUSIX +

32. HpI/IpOIlHLIC FCHCTUYCCKUEC BCKTOPBI, UCIIOJIb3YCMBIC B MCTOdaX T€HHOI HWHXKCHCPUN —

9TO
A) miazmuel + B) OakTepuanbHbIe XpPOMOCOMBI
b) cTBoNIOBBIE KIIETKH I') onnoioTBOpeHHbIE AULEKIETKI

33. BemectBa, cuHTe3UpyeMble rpubOamMu WiIM OakTepusiMH, BBI3BIBAIOIIME THOEIb
MaTOTeHHBIX OaKTEpUil Ha3BIBAIOTCS



A) ropMmoHamMu B) nectuniunamu

b) anTnbnoTnkamu + I') puToHIMmaMu

34. I'enernueckasi KOHCTPYKLIUS, B COCTaBe KOTOPOM MPHU HCIIOJIB30BAaHUHM METOAA TeHHOM
MH)KEHEpUU HaMEYEHHbIE TeHbl OYAYyT BHEPATHCS B TEHOM JIPYTOro BUJ1a, Ha3bIBACTCSA

A) penoprepom B) miiazmunon

b) BekTopom + I') TpancmianTaToM

35. CrieruuaHOCTh QYHKITMH COMATHYECKHUX KIETOK OTPEeIIIeTCs
1. pasznmuuHOl reHeTHYecKOol nH(pOpMaIMe, TOKAITM30BaHHOM B Spe
2. Pa3IUYHBIM KOJIMYECTBOM XPOMOCOM B PA3HBIX KIIETKaX
3. OTCYTCTBHEM HEKOTOPBIX T'€HOB
4. TtpaHckpunuuen pasueix yyactkos JJHK +
36. Jleyenre aHTUOMOTUKAMHU MOKET MPUBECTHU K
1. pasButuio paxura
2. WU3MEHEHHIO MUKPO(MIOPHI KUILIEYHHUKA +
3. Ppa3BUTHIO TeraTUTa
4. BO3HUKHOBEHUIO MUKCEIEMbI

TecroBble 3a1aHus 2.

1.00mme nonoxxeHus ~ B mporecce peanuzanuy reHeTndeckoi nHpopmanuu B Mmosiekyny JJHK
nepeBoautcs uHpopmauus B PHK-a. DtoT mponecc HasbiBaeTcst TpaHckpunuuen. KakoBbl
aykireotuasl JIHK, ecnmu mems a-PHK coctroutr w3 psga ¢parment — I[TTYITYAY
HYKJICOTHI0B?

2.~ K kakomy tuny resoB otHocurcsi BRCA2 ren BRCA2, pacnonoxeHHBII B XpOMOCOME
13ql12 rema BRCA2, onpeaenstomuii puCK  HAcleAOBaHUS  MOJOYHOM  Kene3bl?
3.~ HazbiBaercs pasjiesl TeHETHKH 4elloBeKa, U3y4yarolluil poJib HACIEICTBEHHBIX (aKTOpPOB B
MOTOJIOTMH YEJIOBEKA OT MOMYJISIUH 10 MOJEKYISIPHO-TEHETUYECKOT0 YPOBHS:

4.~ Kakas ¢aza KJIETOYHOrO IUKJIA 3aKaHUYMBACTCS JIEJIEHUEM SHIEKJIETKH Ha JIBE€ MOJOble

KJIIETKU?

5.~ npe-a-PHK-cosepmennas a-PHK-crate Ha3biBaeTcs.

6.~ Kaxoil mporecc HaumHaeT HauuMHaTh ¢ KoHTakTa ¢ (¢epmenrom PHK-nomumpasza II san
cepHoro rpudka (ainbha-aMaHUTHH).

7.~ YKaxuTe SHIOTeHHBIN TepaTOTeHHBINH (HaKTOp.



8.~ HaspiBaeTcss 00mMii OHOTOTUYECKHH MEXaHWU3M, HAMNpPABJICHHBIH HAa YHUYTOXKCHHE
MOBPCIKACHHBIX KJICTOK.

9.~ PHK Bupyca CIIN/] nocne BCTymieHus: B JIMKOUMT Hadan cuHTe3 BupycHou [IHK. Dtot
IIPOLIECC HA3BIBAETCH.

10.~ I1pu anonro3e He HaOMrOAaETCS (B OTIIMUUE OT HEKPO3a).

12.~ Tlo ¢eHOTHITY 3A0pOBast JKEHIIMHA poamiia peOeHka. Y NEBYIIKH €CTh OTEI] JaJbTOHUK U
HIECTh MMaJIbIICB.

OHpGI[eJII/ITC TCHOTHUIT ACBYHIKHU (IJ_IGCTI/I HaJIBI_IeBBIf/i rCH HaCJICAYCTCd KaK ayTOCOMHO-
,I[OMHH&HTHBI?I IIPpHU3HAK, peHeCCI/IBHHﬁ I'CH JaJIbTOHU3Ma COYETACTCs C XpOMOCOMOfI X)

13.~ [Ipu xakoM HHKJIE MPOUCXOIUT perumkaius (cuate3) JJHK?

14~ T'en NpeaACTaBIACT CBOC BJIMAHUE HA IMOTOMCTBO, HACJICACTBYET HE3aBHCHUMO OT II0Jia,
OMpCACIIMTC THUII HACJICIOBAHUA, KOTOpI:IfI IMPOABJIACTCA U B ICTCPO3UTOTAX.

15.~ HazoBuTte opraHesuty 3yKapuoTH4YECKOW KIETKH, KOTOpas BHIIONHACT (YHKIIUIO YIaCTHS BO
BHYTPUKJIETOYHOM OTOOpE OEJIKOB.

16.~ XapakTepHblil IpU3HAK U30JIMPOBAHHOIO Spa C TEHETUUYECKUM MaTEPHATIOM.
17.~ Yxaxure cienuuky, CBOUCTBEHHYIO CTPYKTYPHBIM T€HaM 3YKapHuOTOB.

L]
18.~ Jlnga wuccrnenoBaHMsl KApUOTUIIA KJIETKH JOOABISIIOT KOJXOLMH, Pa3spyLIAIOIIUNA ceMs
paszeneHus. MUTO3 OCTaHABIMBAETCS HA KAaKOH CTaJMU.

19.~ PudaMnunuH nNpuMeHsoT aHTUOMOTUKY NPU JIEYCHUH TyOepKyle3a, MeXaHu3M KOTOPOro
cBsA3aH c mnojaBieHueM OaktepuanbHoi PHK-monmmepasel. Kakoll mpouecc Hapymiaercs B
pe3yibTare 1eicTBUS pU(aMIUIIHA.

20.~ Ha3oBuTe THUN YHUYTOXKCHHUS KICTOK B TIpOIECCEe pPa3BUTUS IUIO/A, THCTOTEHE3a,
MopdoreHesa.

21.~ Ecnu pans ompeneneHuss MecTa CHHTe3a Oellka BBOJSAT B HCKYCCTBEHHYIO Cpeny
MapKUpPOBAHHBIE AaMUHOKHUCIIOTHI, TO UX MOKHO HAaWTH BOJIM3U KaKUX OpraHell.

22.~ DTHU OpPraHou/ibl y4acTBYIOT B MHUTAHWU KIIETOK, YHHUUTOKEHUU HAPYIIECHHBIX KJIETOK U
qacTeil 3pemnbIX KJIETOK, OOJerdaroT BOCCTaHOBIeHHE KieTok. CymiecTByeT kaTabojauuecKkas
¢bynknus. Peus uaer o kakoit opranoun?

23.~ JluarHo3 OONBHOT0-3]I0KAYECTBEHHOE HOBOOOpa3oBaHue ropTanu. OH TOCTymaeT B
KIIMHUKY C >kamobamu Ha oOmyro ci1abocTh, Kalielb, OTCYTCTBHE TOJOCa, 3aTpyJHEHHUE
JBIXaHUS. DTOT 3JI0KAUECTBEHHBIN OMYXO0JIbh BbI3BAH HAPYIIEHUEM KAKOTO THIIA alloNTo3a.

24 .~ Ilepuunslii PHK-B Tpanckpune-Ha3bIBaeTCs pa3pe3 HHTPOHOB U CIIMBAHUE 3K30HOB.
25.~ HopmaibHOE BOCHpUATHE JIIOAEH pPA3BUBAETCA B PE3YJbTaTe KOMIUIEMEHTapHOIO

B3aUMOJICUCTBUS JIBYX JOMHUHAHTHBIX TeHOB D u E. Onpenenurte reHOTHIIBI JIFOIEH, KOTOPHIE HE
CIIBIIIAT.



26.~ PHK-nonmmmepasa npu Hamu4yuu O6enka, pernpecCUMpOBaHHOTO B JIAKTO3HOM OIIEPOHE:

27.~ IlpoBenuTe KapHOTHUIIMPOBAHUE U OMPEACIHUTE, YTO KAPHUOTUI O0nbHOTO siBisiercs XXY.
Bamr quarsos.

28.~ Ha ckopocTh MeTabonu3Ma mpernapara B OpraHu3Me MalKueHTa CTaHIapTHas 71032 B KPOBU
HE MOKa3ajia TepaneBTHUECKOro 3G PeKTa, MOITOMY TaKUM JIIOJISIM JI03UPOBKA JIEKAPCTBA JOJKHA
OBITH BBILIE CTaHIAPTHOM N03bl. K Kakoi rpymme meTaboinyecKoil rpynibl OTHOCATCS TaKUe
JOU:

29.~ DTH TEHHL HE Jarl0T OTACJIBHOI'O IIPOSABJICHUA B q)eHOTI/IHe, HO 1104 €ro BJIHUAHHECM
HN3MCHSAIOTCA OKCIPECCUA APYTUX I'CHOB. O xakux regacpax roBOPUTCsA.

30.~ OT 310pOBBIX poAMTENCH poamics peOeHOK, cTpafaromuii Gperunkeronypueid. Onpenenute
TCHOTHIT POJAUTEIICH.

31.~ B mpormecce pa3BuTus IJI0Ja ONPEAETUTE T'e€Hbl, KOTOPhIE KOHTPOJHMPYIOT IMEPEAHIO0-
3a/IHIOI0, CIIMHY- OPIOIIHYIO U NPaBO-JIEBYIO OCh B TEIIE.

32.~ YKaxxuTe OCHOBHBIC SIBJICHUS TIPH Teoda3e MUTO3A.

33.~ Ha3zoBuTe opraHeiry 3yKapuOTHYSCKOW KJICTKH, OAHOW W3 (PYHKIHUNA KOTOPOH SBISICTCS
00e33apakuBaHNe KCEHOOMOTHKOB.

34.~ Kakoil HemocTaTok hepMeHTa MPUBOJUT K TEMOJIU3Y IPUTPOLIUTOB U SBIISAETCS IPUMEPOM
HACJICJICTBEHHBIX PEaKIIUii Ha JIEKAPCTBEHHBIE TIPeTapaThl.

35.~ HasoBure KiIacCU(pHUKALMIO XPOMOCOM, OCHOBAaHHYKH) Ha OTHOCUTEIIBHOW OKpacke
XPOMOCOM.

36.~ Omnpenenuii, YTO CTPYKTYPHBIA T'€H COCTOUT M3 3 3K30HA U 2 WHTpoHA. [lo OKOHYaHUU
nporecca cozpenimii a-PHK cranoBUTCS KOMIITUMEHTapHBIM.

37.~ Ilpu BBIXOZl€ HA BBICOKHE TOPBI Y YEJIOBEKA YBEIMUMUBAETCS KOJIMYECTBO IPUTPOLIUTOB. ITO
IIpUMEp YEro.

38~ VYV 3nm0poBBIX poauTened  poamics peOCHOK, CTpajaloUIMii  HacleJACTBEHHOMN
(denunkeTonypuei (ayrocomMmHo-peneccuBHoi). Kakoil BUJT M3MEHYMBOCTH UMEET MECTO B 3TOM
ciyqae?

39.~ B TeueHune MHOTUX JIeT paOOThl yUEHBIX ONHUCANIM, YTO YBEJIMYEHUE YACTOTHI MPHUCTYIOB
CTEHOKapauu OOYyCIOBICHO HMH()APKTOM MHOKapTa M BHE3allHOW CMEPThI0 H3-3a YacTOro
ynoTpeONeHUsl HUTPATOB, AHTOIOHMYECKOTO  KalbIHs, OeTTa-aJpeHo0JI0KaTOpoB. ITO
OTPULIATENIBHBI OTBET OpraHM3Ma Ha JIEKapCTBEHHBIE CPEJCTBA, 3a MCKIIOYEHHEM CIIy4acs,
KOrza 3To oxkujanock. Kak Ha3pIBaeTcs Takasi peaklius OpraHu3Ma.

*Tepic peakius

*TonepaHTThUIBIK

*OpTOAOKCAIBIBIK

* ATITICPTHSITBIK



*[TapamokcaababIK

40.~ JloMMHAHTHBIA Te€H axOHIPOIUIa3WU TMPUBOAUT K eprexerickomy. CooTHOIICHUE
BEPOSTHOCTH POXKJICHHUS OOJBHBIX W 3JIOPOBBIX JCTCH, POXKICHHBIX OT JBYX TI'€TEPO3UTOTHBIX
ponuteneii, paBHo 2:1 wim 66,6% 3aboneBanus, 33,3% 310poBEIX. B ueM npuunHa mpoTeKaHus

MIPU3HAKOB B JAHHOW CUTyalluu u3-3a Menaens?

41~ Ilpu pernukauuu u3 oxnou wmonekynsl JJHK ob6pasyrorcs ase monekynbl. [Ipouecc
pEeIUTMKAKN TPOUCXOAUT C Y4acTHEM CrenualbHbIX (hepmenToB. Kak Ha3piBaeTcst (epMeHT,

KOTOpBI cTabunusupyet nenouky JHK?

42 .~ Kaxoii nepuoJi peainzalui HHGOpMAIMY, IPEACTaBICHHONW Ha pUCYHKE?

o i, PHK-nonanepasa

YLLLLet
1

P

a3 on

43. O6mue monoxxeHus: ~ PucyHok Ne 5 cOOTBETCTBYET YPOBHIO YIUIOTHEHHS T€HETHYECKOTO

MaTepuralia

44 ~ PI/ICYHOK Ne 2 COOTBCTCTBYCT KAKOMY YPOBHIO YIUDIOTHCHUS T'CHCTUYCCKOI'O MaTCpuajia



46 B npouecce tpa"caiuuu konoHoM a-PHK npusnan antuxkonon T-PHK. onpenenure Bropoit
TpumieT ApH-YAY, komnemenTHbii Tputuiet T-PHK.

47~ Ilpunina KeHIHA, YTOObI MOJYYUTh KOHCYNbTalN0. OH UMEET KaTapKy U MOJIHIAKTUIIHUIO.
deHoTunuyeckas ObUIa 3aMyKEM C 3J0POBBIM MYKYMHOH. B Xoze pa3roBopa BBIICHHIOCH, YTO
OTeIl )KCHIIMHBI CTPa/IaeT KaTapaKkToW, MaTh-MONUAaKImINe. OnpenennTe BO3SMOKHBIN (EHOTHIT
y nereit (06a 3a00s1eBaHUs CBS3aHbl C JOMUHAHTHBIMU aJJICJIIMU B OJHOM Iape ayToCOMBI).

48~ Monekyna JIHK coctouT M3 IByX KOMIUIEMEHTApHBIX Lieneil npyr k napyry. Ecnu dacte
JHK - I'TL- ATLI-... yTo mpencraBisieT coOoi psii HyKIeOTHA0B Bo BTopoit nenu JIHK, ecnu
COCTOUT U3 KaTapOB HYKJICOTUIOB?

49 Bce XpoMOCOMBI 4eNOBEKa TMOJPa3eisaioTCs Ha HECKOJIbKO THUIIOB B 3aBHCHUMOCTH OT
crpoeHus. K kakoMy THIy OTHOCATCS TaKHE XPOMOCOMBI, €CIU IJIEYHM XPOMOCOMBI PaBHBI U
PacIONIOKEHBI B IIEHTPE LIETPOMEPHI?

50.~ KakoBsl paznmuuns F2 o ¢peHoTurry B HOTOMCTBE TpH TOJTHOM JOMUHAHTHOCTH IUTHOpHIa?

51.~ Ompenenute BUI CMEPTH KIETOK, KOTOpas 3aHUMaeT JTUAMPYIOIIEe MECTO B Pa3BUTHH
HeWpoieTeHePaTUBHBIX MPOIIeCCOB(Hanpumep, 6oe3np [lapkuHcoHa).

52.~ BpoxaeHHbIE TOPOKH pPa3BUTHUSl PAa3BUBAIOTCS W3-32 TAPMOHMYHOTO BO3JACUCTBUS
HEOIaronpHUATHBIX (aKTOPOB TEHETUYECKOW M BHEIIHEH Cpellbl HEMOCPEICTBEHHO Ha SMOPHOH U
IUI0J], @ TaKXKe FeHeTHUYeCKUX M cpenHux (axtopoB. Kak Ha3bpIBaroT mpoiiecc BO3ZHUKHOBEHUS
IIOPOKOB Pa3BUTHS TUI0JA:

53.~ UnauBuayanpHash 9yBCTBUTEIBHOCTh OpraHu3Ma K [IpoTHBOTYOEepKysIe3HOMY IpermapaTy
M30HUA3Uy CBsI3aHa C 0COOEHHOCTSIMH OOMEHa BeliecTB B nedueHu. Kakoit ¢pepMeHT BiuseT Ha
HEro?

54.~ Cynpyru, UMerIIle B ceMbe JAeTel, OOJIbHBIX MYKOBHUCLHIO30M, C IEJbIO BBISBICHUS
pHUCKa POKIEHUS BHOBb OONBHOTO peOeHKa, Ha METUIIMHCKUN COBET OBUIM OCMOTPEHBI JBOE C
Ccynpyroi, HaxoauBineics Ha 16 Hegene OepeMmenHoctd. Kakoe wccienoBaHne peKOMEHIYET
TEHETHUK JIJIsl OTIPEJEIICHHS] HAIMUMS MYKOBHCIIM103a B TUIOAE?



55.~ B kapuoTurie 310pOBOro 4eloBeKa OOHapy)KeHa MeJKas aKpOIEHTpUYECKas OSCCOHHHIA
xpomocoMa. OnpeaenuTe 3Ty XpOMOCOMY.

56.~ HazoBute cTtaguto merosa I, rae mpoxoaut Kpoccunrosep.
57.~ Ha3piBaetcs nenouka JIHK mexay 1Bymst OCAMU-TOUYKAMU MPU PETUIUKALIHH.

58 Vwuactok JJHK, ycunuBaromwuii CKOpOCTh TPAHCKPUIIUK PETYJISITOPHBIX MPOTEUHOB IPHU
KOHTAKT€ Ha3bIBACTCS

59~ B omHOM W3 TpuILieToB Habmomancs ooMen myrareHHbIM 3hdexkrom (CGA—CGC). B
CUHTE3UPOBAHHOM OeJKe He ObLT0O AMUHOKHCIOTHOTO OOMEHA. YKaXHUTE THUI MYyTaIlUu:

60.~ HyxiieoTumHas mociae1oBaTeIbHOCTh (hparmMenTa nosoxurensHoi nemu JJHK: A-I'-T-11-T-
A. BpiOepuTe HYKICOTHIHYIO MOCIEA0BATEILHOCTh ATOTO ()parMeHTa TOW e IEMU MOJICKYJIbI
JTHK.

61.~ HauanbHas nocnenoBarenbHocTh HyKiIeoTua0B B reHe AATCGA. B pesynbrare Mmyranuu
MOCJIEI0BAaTEIbHOCTh HYyKIeoTH10B cTana TunoM AGTCGA. Onpenenure TUIT MyTalvu.

62.~ Kak Ha3pIBaeTCs CHCTEMATH3UPOBAHHBIN KapUOTHI, pa3Mep KOTOPOIrO OIMpEAENsieTCs 0
Mepe YMEHbBIICHUS:

63.~ B mpoliecce KIETOYHOro MHKIA cymecTByeT 4 mposepouHbix Touku (checkpoints): Gl1-
nepuona, S- mepuon, G2-mepuonm w Meradaza MuTo3a. Ha3zoBUTE NPHUMHY MPEKPAIICHUS
MeTadasbl MUTO3A.

64. : HazoBuTE TOJIBKO a30THYIO OCHOBY, KOTOpas Bcrpevaetcs B JJHK.
65.~ Ilpu mpueMe B opraHu3Me MpenaparoB, O0JaNAIOMIMX OKHUCIUTEIBHBIMH CBOWCTBaMH, C
HEJOCTAaTOYHBIM (PEPMEHTOM TIIOKO3bI-6-(hocdaT-aeruiporeHaspl, B 3pUTPOIUTAX MPOUCXOAUT

XJIOPUCTBIN I€MOJIH3.

Myrtanus »Toro ¢epMeHTa HacleACTBEHHas X-(ppa3a peleccuBHbIM mnyTteM. Onpenenure
TEHOTHII JIOJIeH, 9yBCTBUTENBHBIX K TAKUM IpernapaTam:

66.~ ®parment JJHK, cunTe3npyemslii B ipoliecce MoJMMepa3Hou 1EMHON peakiini, COCTOUT U3
300 nap Hykieotuaa. CKoJIbKO MOHOMEPOB 3TOT0 (hparMeHTa KOAupyeT 0esok?

67.~ HazoBuTe 0cOOCHHOCTH, PAa3INYAIOLINE CTPYKTYPHbIE [€HbI 3YKapUOTOB.

68.~ Perynsatop HazbiBaercs orpe3koM JIHK, xoTopswlii cBsi3piBaeTcsi ¢ OelkaMM M CHUXKAET
CKOPOCTb TPAHCKPHUIIIIMH:

69. ~ HMoH wMarHus B KIJIETKEe O00ecleunBaeT COeIMHEHHEe pUOOCOM K IIEepPOXOBATOM
sHAOIUTa3MeHHON ceTke. HegoctaTouHocts MoHa Maruusi puBOIUT K HApYHIIEHUIO OMOCUHTE3a
Oenka. B YaCTHOCTH, Kakou IIepUO. O6uocuHTe3a Oenka Hapymaercs?
*TpaHCasuus

70.~ PCI[}/'KI_[I/IOHHOC JACJICHUEC IMOJIOBBIX KJICTOK HA3bIBACTCA:



72.~ YCTaHOBIIEHO, YTO Y HOBOPOXKJICHHOTO peOCHKa OBLTM COBMECTUMBI TPETUH M YETBEPTHIi
nanblibl pyK. PeHTreHorpaMma nokasana IMOJHOE COYETaHUE KOCTEW 3TuX mainbleB. Kakoll tun
anonTo3a BBI3BaH 3TOM NaTOJIOTUEN?
NPUKA3HBIA

73 B kapuoture oOHapy»KeHO, 9YTO XpoMocoma 15 mapel [yIMHHEEe OOBIYHOM, M3-32 TOTO, YTO K
HeW mnpucoenuHmnachk xpomocoma ¢ 21 mapel. K kakomMy BUAY MyTallud 3TO OTHOCHUTCA?
-TPaHCIyKIUS

-TpaHCBEPLHUS

-MHBEPIUS

+TpaHCJIOKALUSA

-TpaH3UIUs

74. Omnpenenute Kakol BUI MyTalldd JISKUT B OCHOBE JaHHOW Oone3nu? Ecinu y 310poBBIX
poaurtenein poauics MaJlb4YuK c JHarH030M capkoma TUMQOY3IIOB.
coMaTH4YecKas +
-HEUTpabHas

-TeHepaTUBHAs

-I[ATOJIa3MaTHIECKAas

-cefiMceHC

75. Ot no3nHero Opaka poauTesiel poaWICs MajbUUMK B KapUOTUIIE KOTOPOI'O BBIIBUIM OJHY
JUIIHIOI ~ Xpomocomy B 21-ifi  mape. Kakoii Bua  MyTanuum y — Majibuuka’?
-MOHOCOMUS

-UHBEpCUs

+TpuCcOMHUSA

-HYJJTUCOMUS

-IeNeLHs

76. ®eHUNKETOHYpHUs: (AyTOCOMHO-PELIECCUBHBIN THI HACJIEIOBAHUSA) Yallle MPOSBISETCA Y
neTel, korma  oba  pomuTens  3A0poBbl.  Ompenenute  BUJI  W3MEHYHUBOCTH.
-MOAU(PUKALNOHHON

-peHokonuu

-T€HOKOIUHU

-peHoTunmuIecKon

+KOMOMHATUBHOM

77. Ilpu xapuotune 45, XY B kieTkax SMOpHOHa, daile HAOIIOIAETCS CaMOINPOU3BOJbHBIN
BBIKUIBIIII. Omnpenenure KaKoi BU/ MYyTalluu.
+MOHOCOMUH

-MHBEPCUU

-TPUCOMHUU

-HYJUTUCOMUHU

-IETTeIIH

78. Ilon nefictBuem Y ®- ntyueit B kiieTKe MpoucxoauT nospesxaenue mosiexyns! JJHK. Ho B
OpraHu3Me UMEIOTCSl aHTUMYyTareHHble (akTopsbl, crienruduueckrue GepMeHThb, KOTOpbIE
BOCCTAHABJIMBAIOT NTOBPEKICHHBIE ydacTKU. Kak Ha3bIBaeTcs 3T0 cBOMCTBO MoseKyisl JIHK?
-permKanus



- TYTUTIKAIHS
-oOpaTHasi TpaHCKPUIILIUS
+penapanus
-TePMHUHAIHSI

79.0npenenute Kakoi MpoIece JEKUT B OCHOBE?

nematprunas JJHK 3!

3! | | | | I ,-'_LH.q i
| I

Vv

Vv

51 HANpAB.IeIHe

-TPaHKpUNIUs+
-TpaHCIIALUS
-peIuIuKanus
-TepMUHAIS
-penapanus

80. Onpenenure Hanpasienue cuateda m(i) PHK

5! nematpuunas JIHK

. || palrpusras 7THR
|/1:‘::I::'BJI(’HIIG

-nanpassienue ot 5'k 3' konuy u-PHK (+)

-HaIpaBJICHHE oT 3k
-HalnpaBJIeHUE oT 3k
-HaIpPaBJICHHUE oT 5'x
-HalnpaBJIeHUE oT 5'k

Vv

5! konmy
5! KOHILY
5' kommy

3! KOHIY

u-PHK
JHK
JHK
p-PHK

81.ITpu OTKpHITHIX opMax TyOepKyse3a Ha3Ha4al0T aHTUOMOTUK prudaMIHUINH ( OH CBA3BIBACT

JIHK — 3aBucumyto (1)PHK nonumepasy npokapuot). Onpenenure TOpMOKEHHE KaKOro

mporiecca y Bo30yauTens Tyoepkyne3a o0ycnaBnuBaeTcs nedeOnbIi apdexT pudammuimaa?

l.Tpancnsanuy;

2.00paTHOH TPaHCKPUIILINH;
3.peIUIHKaLINH;

4.06pazoBanus amuHoamia-TPHK
S.Tpanckpunumu; +



82. Ilpu cunTe3e OenKa MMeeTCs ITal paclo3HaBaHUs KOJOHA U aHTUKOAOHA. Onpenenure,
KakoW KoMIUIEMeHTapHbIi TpuruieT Haxoautes B T-PHK, ecnu BTropoit Tpurer B u-PHK-YAY?
-I'vr

-YAY

+ AYA

-VI'y

-IyI



CBeleHnsi 0 mepeyTBep:KIeHHMH TMPOrPpaMMbl Ha O4YepedHOH Y4YeOHBbIH TroaA H
perucTpanuu u3MeHeHui

VueOHsblit Pemenue Buecennbie n3MeHeHus ITonnucek 3as.

roJ Kadeapbl Kadeapou
(Ne mporokoa, 1ata)




