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1. Henu v 3a1a4u y4eOHOH TUCHHUIIINHBI:

ensamu OCBOEHUS yueOHOM AucIumIuHbl (Moayis) «MoJeKkynspHas TeHETHKa»
ABIIAIOTCA:

- JaTh CTyJIEHTaM TIJIyOOKHME M TPOYHBbIE 3HAHHUS O SBJICHHUAX HACIECICTBEHHOCTH U
M3MEHUYMBOCTH Ha Pa3HbIX YPOBHAX OPTaHU3ALNN JKUBBIX CHCTEM,

- IOHATH NMPUHLIUIBI (hopMupoBaHus Oenka Ha ocHOBE paboThl Mosiekysl HK u peanuzarum
IIPU3HAKa BO B3aMMOJICUCTBHM, OCMBICIUTDH NPUYMHBI BO3HUKHOBCHMSI M3MEHEHUN HAa I'C€HHOM,
T€HOMHOM M XPOMOCOMHOM YpPOBHSIX,

- IPUBUTH CTYACHTAM-MarucTpaM COOTBETCTBYIOIME YMEHHUS M HABBIKU 110 BEACHHIO
HKCIIEPUMEHTOB C I€HETHMUECKUM AaHAJIU30M, a TAKXKE MPUMEHSATh TEOPETUYECKHE IOJIOKEHUS
TCHETUKY HA ITPAKTUKE.

®opmupyemble  AUCUMIUIMHOM 3HAaHMSI W YMEHHUS TOTOBSIT BBIIYCKHHMKA JIAHHOW
00pa30BaTeIbHON MPOrpaMMbl K BBIIOJHEHHUIO CIEAYIOIIHUX OOOOIIEHHBIX TPYIOBBIX (YHKLHH
(TpyAOBBIX (PYHKIHUN):

Koa n O06001meHHbIe TPYAOBbIE PYHKIIUH TpyaoBbie GpyHKINH
HAaMMEHOBaHHE Kon HaumeHoBaHue |YpoBeHb HauMeHoBaHHe Kox | YpoBennb
npogeccuoHaJIbH KBaJIu(pu (moxypos
oro Kaluu €Hb)
cTaHjapra KBaJIH(pu
Kalluu
01.06pa3oBanue [lenarornyeckas Obmenenarornyeckas 01
NEeSTEeIbHOCTD 110 ¢bynkuus. OOyueHune
MIPOEKTUPOBAHUIO U BocnurarensHas
peanu3anun JIEATENBHOCTD
00pa30BaTeNbHOTO Pa3BuBaronias
A rpoiiecca u 7 NEATEILHOCTD 7
001eodpazoBaresibH
BIX IPOTPaMM B
00pa3oBaTeNbHBIX
OpraHu3aIMIX
BBICIIETO
o0pazoBaHus
02.010 PykoBoacTtso PykoBoacTBO paboTamu
Crnenunaancr mno pabotamu 1o 1o (apMareBTUIECKOM
NMPOMBILICHHOM HCCJICIOBAHMAM pa3paboTke
apMaliu B JICKAPCTBCHHBIX
2)6facm C | CpCACTB 7 C/01.7 !
HCCJIe0BaHMIT
JICKAPCTBEHHBIX
cpeacTs




15.004
Cnenmaaucr no
BOJAHbBIM
ouopecypcam u
aKBaKYJbTYype

MOHHUTOPUHT BOJHBIX|
OMOJIOrHYECKUX
PECYpCOB U CPebl UX
obuTaHusg u
yIpaBJICHUE UMHU

[IpoBenenue
MOHHTOPHHTA CPEJIBI
o0uTaHUA BOIHBIX
OMOJIOTHYECKUX PECYPCOB
10 THAPOOHOIOTHUECKUM
MOKa3aTeNsM B mporecce
OTIEPATUBHOTO
yIpaBJIeHHs BOJTHBIMU
onopecypcaMu u
00BEKTaMU aKBaKYJIbTYPhI

D/03.6

IIpoBencHue
MOHHMTOPHHIa Ka4yecTBa
1 0€30MaCcHOCTU BOJIHBIX
OMOJOrHYECKUX
PECYPCOB, CPEIbI UX
OoOUTaHHS U TIPOTYKTOB
U3 HUX 110
MHKPOOHOJIOITHYECKUM
[oKa3aTelsiM B
IIPOLIECCE ONEPATHBHOIO
yIpaBICHUS BOTHBIMH
ouopecypcamu u
00BEeKTaMu
aKBaKYJIbTYPBhI

D/04.6

IIpoBeneHue
MOHHUTOPHHTA BOIHBIX
OMOJIOTHYSCKUX
PECYPCOB 10
pe3yiabTaTam
HUXTHOJOTHYECKUX
HUCCIICIOBAHUM B
MPOILIECCE OMEPATUBHOTO
VIpaBICHUS BOTHBIMH
ouopecypcamu 1
00BEeKTaMu
aKBaKYJIbTYpPBI

D/06.6

26.008
CrenmaiucT B
o0nacTu
DKOJIOTHYECKHUX
OMOTEXHOJIOTHI

PazpaboTrka
TEXHOJIOTHHI
nepepaboTKU OTXO0/10B
C MCII0JIb30BaHHEM
OMOTEXHOJIOTHIT

PazpaboTka TexHonoruu
riy0oKoi nepepaboTKu
OTXOJIOB MMUIIIEBON
MIPOMBIIIJIEHHOCTH C
HCIIOJIb30BaHUEM
OMOTEXHOJIOTHIA

C/01.7

Pa3paboTka TexXHOIOTHI
ri1yOoKoi epepaboTKu
OTXOJIOB
IIECONPOMBIIIIJIEHHOTO
KOMILIEKCa C
MCTIOJIb30BAHUEM

OMOTEXHOIOTUI

C/02.7




Paspabotka texnonoruu |C/03.7 |7
rITyOOKOM mepepaboTKu
OTXOJIOB CEIILCKOIO
XO3SICTBA C
KCII0JI30BAHHEM
OHMOTEXHOJIOTHI

2. Mecto y4eOHOI qucuMiinHbl B cTpykrype OOIL:

BapuaTtusnas gacte. Jucuumimasl o Beioopy. b1.B./1B.03.01

3amaun mpeiMera HAaXOAATCA B IPEEMCTBEHHOCTH €€ MpoljeM OHOJIOTMYECKUMHU H
MEIMIMHCKUMH HAayKaMH, YTO CBs3aHa C (PyHIaMEHTaJbHOH pPOJBbI0O HYKJICHHOBBIX KHCIOT,
o0ecreunBarOIUX MPOSBICHHE TaKUX BaXHEMIIMX CBOWCTB IKUBBIX OPraHU3MOB Kak
HACJIEICTBEHHOCTh U U3MEHUYMBOCTb. [ €HETHKA peaIu3yeT CBOM TEOPETUUECKHUE U MPAKTUYECKUE
MOJIOKEHUS B PA3NIMYHBIX O0OJACTIX AEATEIbHOCTH 4YejoBeka. BHOCHT 3HAuMTENbHBINA BKIAI B
MEAMLMHY, BETEpUHAPHIO,0MO0TEXHOJIOTUIO, CEJIBCKOE X03SHCTBO.

Ces3p AUCIHHUITIIMHBI «Mo.ﬂelcy.]mpnaﬂ reHeTHKa» ¢ NOCJICAYIUMHA TUCHUIIJIMHAMA U
CPOKH X U3YyYCHUHA

Tabauna2.l.
Kon JAMcuunMHbl, caeAywiue 3a TUCUUILIMHON Cemectp
AMCUMILIMHBI «MouiekyasipHasi reHeTHKA»
b1.B.08 DKOJIOTHS YEIOBEKa 3

CBa3b AUCHUITIMHbI «MOJIeKyJIﬂpHaH IFéHEeTHKa» CO CMEKHbBIMHU JUCIHUILJINHAMU

Tadoauna 2.3.

Kon JIncMnIMHbI, CMEKHbIE ¢ TUCITATLIMHOMI CemecTtp
AMCUUIUIMHBL |[«MoseKkyasipHasi FeHeTHKA

b1.B.05 DKoJIoru4ecKast FTeHeTHKa 2

3. Pe3y.]'ll)TaTbl OCBOCHHUA NUCIHHUITINHBI (MOIlyJ'lﬂ) «MO.TIeKyJIHpHaﬂ FCeHETHKA»

[Tpouecc u3yueHus AUCUMILIMHBI HallpaBiieH HAa (OPMHUPOBAHUE AIIEMEHTOB CIIEAYIOIINX
komneTreHMi B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:

Tabauya 3.1.
Kon Haumenosanue NHauKaTop 10CTHKEHUS] KOMITETeH UK
KOMIIET KOMIIETEHIIMH B pe3yabTare 0cBOCHUS TMCHMILINHBI 00y4ar0 M iCcs

CHIIMH JTOJIZKEH .

yHI/IBepcaJILHbIe KOMIIETCHIUH BBIMNYCKHUKOB U HHAHUKATOPLI HX JOCTHKCHUHA




YK-1.

Crniocoben
OCYULIECTBIIATh
KPUTHYECKHUN aHAIIN3
POoOJIEMHBIX
CUTyallMil HA OCHOBE
CUCTEMHOTO
IoAX0Aa,
BbIpa0aTHIBATh
CTpaTEruio ICUCTBUI

YK-1.1. Ananuzupyet npoOJeMHYIO CUTYalluIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIFOINE U CBA3H MEXy HUMH;

YK-1.2. Onpenensier npo6ensl B MHGopMaIum, HeoOX01uMon
JUIs pelleHus NpoOIeMHON CUTYallU, U IPOEKTUPYET
IIPOLIECCHI IO UX YCTPAHEHHUIO;

YK-1.3. Kputnuecku olieHUBaeT HaIC)KHOCTh UCTOYHUKOB
uHpopmanuu, paboTaeTr ¢ MPOTUBOPEUUBON HHPOpMaLUEH U3
pa3sHbIX HCTOYHHUKOB;

YK-1.4. PazpabaTeIBacT U COJIEP/KATENBHO apryMEHTUPYET
CTpaTEruio peuieHus poOJIeMHON CUTyallui Ha OCHOBE
CHUCTEMHOI'0 ¥ MEXIUCLUIUIMHAPHBIX MTOIXO0B;

YK-1.5. CTpouTt cuieHapuu peanu3aiii CTpaTeruu, Onpeessis
BO3MOYKHBIE PUCKH U IIpEJyIaras NyTH UX YCTPaHEHHUS.

HpO(l)eCCI/IOHaJILHbIe KOMIICTCHIIMU BBINNYCKHUKOB U MHAUKATOPLI UX NOCTUKCHUSA

peuieHuii;
IIK-4.3. Bnaneetr cnocob6aMu U METOAaMH T€HEPUPOBAHUS

HOBBIX UJI€ U METOJIMYECKUX PEUICHU

IIK-1 |Cnocolen IIK-1.1. 3naer:
TBOPYECKHU -(yHIaMeHTalIbHbIE U MIPUKJIAIHbIE Pa3/elibl TUCIUILINH,
HCMO0JIb30BATH B/OIIPEICISIFOIINX HAPABICHHOCTh IPOTPaMMBbI MAarHCTPATYPHI;
HAY4YHOI n [IK-1.2. Ymeer:
NMPOU3BOJICTBEHHO- |- TBOPYECKHU UCIIOIB30BaTh B HAYYHON M MPOU3BOICTBEHHO-
TeXHOJOTHYECKO  [TEXHOJIOTMYECKOU JIeATENbHOCTH 3HAaHHE 0a30BbIX OCHOB
MeATeJbHOCTH IMUCITUILIAH TIPOTPaMMBbI MAaTHCTPATYPHI;
BHAHUS IK-1.3. Bnaneer:
()yHIaMEHTAJILHBIX M- METOIaMH W CpPEACTBAMH  HUCIOJB30BAHUS B HAyYHOH W
MPUKJIATHBIX [IPOU3BOJICTBEHHO-TEXHOJIOTMUECKON  JIEATEIbHOCTH  3HAHUMY
pa3jiesioB JUCHUILUIMH(QYHIAMEHTABHBIX M TPUKIAIHBIX  Pa3lelioB  JAMCHUILINH
(Mopny.Jieit), [POrPaMMBbI MaruCTpaTypshl.
onpeesiOIMX
HANPaBJEHHOCTb
(npoduiin)
MporpaMmbl
MATHCTPATYPBI;

IIK-4 | Cnocoben IK-4.1. 3Haet TeopeTUUECKHUI M METOIOJIOTHYECKUI Oa3nc
reHepupoBaTh OHMOJOTMYECKHX HayK B 00beMe, TT03BOIISIONIEM TeHEPHUPOBATh
HOBBIE H/I€H U HOBBIC UJICH U METOJINICCKUE PEIICHUS;

MeETOANYEeCKHe IK-4.2. YMeeT UCIONb30BaTh UHAWBUYaIbHbIE KPEATUBHBIC
peueHust CIIOCOOHOCTH JIS TCHEPUPOBAHMS HOBBIX MJICH M METOIUYCCKHUX

OueHouHbIe cpeacTBa /sl TEKYIIero KOHTPOJSI yCIeBAeMOCTH M NPOMeKYTOUYHOI

aTTecTaAluu

HToroBbuiii KOHTPOJIb
WTOTOBBII KOHTPOIIB 110 TUCIUILIMHE OCYIIECTBIISIETCS MPEUMYIIIECTBEHHO B (DOpME yCTHOTO
g depeHIMPOBAaHHOTO 3a4eTa, MAKCUMAaTbHOE KOJIMYECTBO 0amioB no kotopomy - 100
0ayuToB. Y IeTBHBIN BEC HTOTOBOTO KOHTPOJISI B UTOTOBOW OIIEHKE TI0 JAUCITUIUTHHE COCTABIISIET
40%, cpennero 6amia mo BceM Moaysm 60%.

- 100 6amnoB — cTyAeHT T7TyOOKO MOHUMAET NMPOUIEHHBIN MaTepHal, OTBeYaeT YeTKO U
BCECTOPOHHE, YMEET OLICHUBATh (PAKThI, CAMOCTOSATENIBHO PacCyKIaeT, OTINYaeTCs
CHOCOOHOCTHIO OOOCHOBHBIBATh BBIBOJIBI M PA3bSICHATH UX B JIOTUYECKOH ITOCIIEI0BATEITLHOCTH.




- 90 6a/mIoB - CTYJIEHT IIyOOKO MOHUMAET NMPONACHHBIN MaTepraj, OTBEUaeT YETKO 1
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOATEIHHO PACCYXKIAET, OTIHNIACTCS
CIIOCOOHOCTBHIO 00OCHOBBIBATh BBIBOJIBI U PA3bSCHSITH UX B JIOTHYECKOM MOCIEA0BATEIHHOCTH,
HO JIOITYCKAaeT OT/C/IbHBIC HETOYHOCTH.
- 80 6ayIOB - CTYJEHT IIyOOKO MOHUMAET IPONACHHBIN MaTepual, OTBEUaeT YeTKO 1
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOSTEIHLHO PACCYXKIAET, OTIHMIACTCS
CIIOCOOHOCTBHI0 00OCHOBBIBATh BBIBOJIBI U PA3bSCHSATH UX B JIOTHYECKOM MOCIIEA0BATEIHLHOCTH,
HO JIOMyCKaeT HEKOTOPhIE OMIMOKU OOIIEro Xapakrepa.

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

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

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

- 40 6aIoB — OTBET CTYJIEHTA MPABUJICH JIUIIb YACTHUYHO, IPH Pa3bICHEHUU
MaTepuaia JOMYyCKAITCs CePhe3HbIC OIIUOKH.

- 20-30 6an1oB - CTYASHT UMeeT o0IIee MPeICTaBICHHE O TeMEe, HO HE yMeeT
JIOTUYECKH 00OCHOBATh CBOU MBICITH.

- 10 6aynoB - CTYAEGHT MMEET JIMIIb YACTUYHOE MPEACTABICHUE O TEME.

- 0 6ayIOB — HET OTBETA.

Kputepun omenkn:

OreHka «omauyHoy» BBHICTABISIETCA CTYNIEHTY, eciii BbinoiaHeHo 100-91%.
Onenka «xopoutoy, eciu BoimoiiHeHOo 90-76%.

OueHka «yodognemsopumesnbHo», €CIU BbINOIHEHO 75-60%.

OrieHKa «Hey0081emeopumeibHo», €CIIi BBITIOJIHEHO MeHee 60%.

IIpumepHasi TeMaTuka pedpepaTuBHLIX PadoT

1. Anomnro3 - oOmas xapaktepucTuka mnporecca. [lyckoBeie (akTOpbl pa3BUTHS
anonro3a. XapakTepucTtuka Kacma3. BsaumopnelictBue Fas-peunentopa u  Fas-nuranna.
MonekynsapHble MeXaHHU3Mbl 3alpOTPAMMHPOBAHHONW KJIETOYHOW THOENU: BHYTPEHHUH U
BHCIITHUH ITyTH aKTHBAIIMH aIlONTO3a.

2. 'enoM dyenmoBeka, OCHOBHBbIE uepThl opranusanuu. [lomumopdurie mapkepsr JJHK.
[TpuHIMIIBI KApTUPOBAHMS TE€HOB HACIIEJCTBEHHBIX OOJIE3HEH.

3.IIporpeccupyromas MblllieyHas JUCTpopuUs — TpUMEp JOKAIW3allud TeHa Ha
xpomocome. Jlpyrue ¢opmbl Muomuctpodun. MorekynspHas AMarHOCTUKA. [eHHas u
KJIeTOYHas Tepanuu. [[uHamuueckue MyTallld, SKCIAHCHHM TPUILIETHBIX MOBTOpPOB. [loHsTHe
anTHOMnanuu. Xopes [ eHTHHrTOHA, MUOTOHHYECKas TUCTPOdHSL.

4.9tHoreHoMuka. [lomumopdusM TEeHOB Kak WHCTPYMEHT U3Y4YeHHs TeHO(hOHIa
HaApOJIOHACEJICHHUS BO BPEMEHH H ITPOCTPAHCTBE.

5. IMonsitue 6uonnpopmaruku. Poiap 6uonHGOPMATHKN B COBPEMEHHOW MOJICKYIISIPHOM
TeHETUKE ¥ OMOTEXHOJIOTHH. bHOTOTHYeCKHe CUCTEMBI ¢ TOUKU 3pSHUST OMOMH(OPMATHKH.

6. KomupoBanue HacneAcTBeHHOW WHGOpManuu. ba3bl NaHHBIX  TO MOJIEKYJISIPHOMN
Ouonornu W reaetuke. HGOPMAMOHHBIN aHAIH3 TOCIEeI0BATEILHOCTEH HYKIEHHOBBIX KUCIIOT
U O€JKOB.

IlepeyeHb BONPOCOB K IK3aMeHY
1. TIpenmer u 3agauu MOJIEKYJISIPHON T€HETHKHU.
2. Hctopus ee pa3BUTHS U OCHOBHBIE IOCTUKEHUSI.
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XHUMHUYECKUH COCTAB HYKJIECMHOBBIX KUCIIOT: IIyPUHOBBIE U MMPUMHIUHOBBIE OCHOBaHUS
(OCHOBHBIE 1 MMHODPHBIE), YTJIIEBOIHBIN KOMIIOHEHT. CTpOEHNE HYKIICO3UI0B U
HYKJIEOTH]IOB.

Xapakrepuctuka nepsuaHor crpykrypsl JJHK. IIpuaiun kommnementapHocTH. THITbL
XUMHUYECKHX CBS3€H, yJaCTBYIOIIME B CTAOUIN3alMU CIIUPATbHON CTPYKTYPhI MOJIEKYJIbI
JHK (xoBanenTHsle, ruipodoOHbIe, BOAOPOAHbIE). CTIKHHT-B3aUMOJICHCTBHE.
['unoxpomubiii 1 runepxpoMubii dddextrl. [TnaBnenune JIHK. ['ubpuauzamnms
HYKJICHHOBBIX KUCIIOT U €€ UCTIOIh30BAHNE B MOJICKYJIIPHON OMOJIOTHH.

Otkpeitue apoiHoi crimpanu JJHK. IIpasmno Yapradda. Xapakrepuctuka B-hopmbr
JHK.

Paznoo6pa3znbie popmel aBoitHoM crmpanu JJHK: A-, C-, JI- u E-dpopwmsl, Z-popma THK.
OpHo- 1 IByLIETIOYEUHbIE, KOJIbLIEBBIE U JINHEHHBIE MOJIEKYJIbI
JHK.MuroxonapuansHasa u xjaoporiactHas JJHK.

Ceepxcrnmpanmsanus JJHK. Kondopmanronusie nepexo/ibl B CBEpXCIUPATH30BAHHON
Mouiekyiie. Tonon3omepasbl, MEXaHU3M JIEHCTBHUS.

HyxneocomHoecTopoeHne XxpoMaThHa. DyXpOMATHUH U TreTepoxpoMaThH. CTpyKTypHast
OpraHu3alus XpoMOCOM. f1epHbIl MaTPUKC.

Crpoenue u coiictea PHK. Paznnunsie Tunsl PHK. Oco6ennoctu ctpyktypst MPHK,
pPHK, TPHK, ux ¢yHkuuu u nokanuszamus B KIeTKe.

®epmenTsl, yuactpyromue B perukanuu JJHK: JTHK-nomumepaser I, 1 u 111,
toronsomepassil u |1, JIHK-rupasak. coli, renukassr, PHK-monumepasa (mpaiimasa),
JAHK-nuraszet u gp. JJHK-mon

[Tonstue pernukona. Kondopmanronusie nepexonsl monekyisl JIHK B paiione crapta
permukanuu. CTpoeHHe BUIIKH peIUTMKaiy. Beaymas u oTcraromnas HUTH, 0COOEHHOCTH
ux perunkanuu. @parmentsl Okazaku. Cunre3 PHK-3atpaBok (mpaiimepos).
Permkanus kompeBsix Monekyn JJHK: o6pasoBanue 0-ctpykrypsl, D-netnu u
peIUIMKaLUs 110 TUITY KaTSAIIerocs: KoJabLa.

Peruukanust Tenomepubix konno JJHK. Tenmomepasza, oco6eHHOCTH CTPYKTYpHOU
opranu3anuy U QyHKIUOHUPOBaHUS. Teopus CTapeHus B CBSA3H C AMHAMHUKOU CTPYKTYpPHI
TEJIOMEPHBIX Y4aCTKOB.

SIBnenue oOpaTHON TpaHCKpHUNIKU. XapaKTepucTuKa epMeHTa peBepTasa,
OCYIIECTBIISIONIET0 OOPATHYIO TPAHCKPUIIIUIO.

PennukatuBHoemernnuposanue JJHK.

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

Ponb metunupoBanus B penapauuu. [Iponeccsl pecTpukiuuu-moaudukanum y
npoKapuoT. I(H(HeKTUBHOCTh penapaloHHbIX cucTeM. bosne3Hu, o0yciaoBiIeHHbIe
nedexTaMu pernapamuu

MosekymsipHble MEXaHU3MBbI 0011el (TOMOJIOTHUHOM) pekoMOuHamu. depMeHTsl,
y4acTBYIOIIME B 0011el pekoMOuHaIu. Moienb peKoMOMHAIIMY ¢ TIepEeKpeIIMBaHHEM
LEIEeH.

Crpyktypsl XoutHies U UX paspeleHue ¢ nomouibio ¢pepmenton. Caitcnenuduueckas
PEKOMOHMHALIUS U €€ YUaCTHE B XpPOMOCOMHBIX IE€PECTPOiiKax, IKCIPECCUU TEHOB Y
¢daros, uaTerparuu ¢ara JsimMo6/1a, 00pa30BaHUHM T€HOB UMMYHOTJIOOYTHHOB 1
peuentopoB T-KIETOK.

IS-anemenTsI OakTepuii. TpaHCITO30HBI OaKTepHil 1 MEXaHU3M HX TPAHCIOKAIINH.
OCHOBHBIE THITBI MOOUJIBHBIX T€HETHUECKUX JIEMEHTOB 3YKapUOT: CTPYKTYpPa, T€HBI U X
MPOJYKTHI; MEXaHU3MBbI TIEpEMEIICHHUS.

Tpanckpunuus JHK y npoxapuor. Ctaguu TpaHCKpUIILIMOHHOTO LIMKJIA, COCTABIISAIOIINE
aneMmeHThl npouecca. OcobenHoctu ctpykTypsl PHK-nonmmepassl, 6 — gpakropsl,
HaIpaBJICHUE TPAHCKPHUIILIUH.



25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

50.

51.
52.
53.
54.

55.

Crpoenue onepoHoB y npokaproT. O6acTi IpoMOTOpa, ONepaTopa, TEpPMUHATOPA.
HeratuBHast 1 mo3uTHBHAs pEryisaLus TPAaHCKPUIILUHU YIPOKAPUOT HA IPUMEpE
JAKTO3HOTO U TpUnToaHoBoro onepoHoB. KatabomutHas penpeccusi, CAP-6emoxk.
SIBeHuE aTTEHIOALMN TPAHCKPUIIIIMK HA IPUMEPE TPUNTO(PAHOBOTOONPEPOHA.
TpaHckpunuus y 5yKapuor.

Crpykrypa sykapuotuueckoro rmpomoropa. Tunel PHK-nonumepas y sykapuor u
cunre3upyembie umu PHK.

@®akTophl TPAaHCKPUNLIMUA. MenaTOpHbIM KOMILJIEKC TPAHCKPUIILIUN. DHXAHCEPHI U
CaiJICHCEPBI.

JHK-cBs3bIBatomnme 6€IKu, y9acTBYIOLINE B PETYJIISIMNA TPAHCKPUITLIUH: OSIKH,
CoJIeprKaliie rOMEOJOMEHBI, JIEUIIMHOBYIO «3aCTEKKY», «LIUHKOBBIE
nanbbe».OcOOEHHOCTH OpraHU3aluy TEHOB Y IPOKAPHOT U DYKAPHOT.

MexaHn3MBI PEryJsuu KCIPECCUU TEHOB.

Crpoenne MPHKYy npokapuor u sykapuor. IIponeccunr u citaiicunr mosiekyn PHK.
Oco6ennoctu nporneccunara TPHK u pPHK y 6akrepuii.Pons manbix saepubix PHK u
0enKOBBIX (PAKTOPOB B CILIAiCHHTE.

Cmutaiicocoma.

PacmmdpoBka remernaeckoro koga. OCHOBHbIE CBOWCTBA FT€HETUYECKOTO KOJIa.
OO61as cxema nporecca TPaHCISALMH U XapaKTEPUCTUKA €r0 OTJEJIbHBIX 3JIEMEHTOB.
Crpoenue TPHK: nepBuyHas, BTopuyHas ¥ TpETHUHASI CTPYKTYpa, POJIb
MOJUGHUIMPOBAHHBIX HYKIEOTH]IOB.

3HaynMBbIe I TpaHCIsuuu oonactu. AmunoannmupoanuetPHK, ero ciermduanocts,
amuHoariI-TPHK-cunTeTasml.

Crtpoenue pubocom y po- U SyKapHuoT, UX JIokanu3amus B kietke. Pubocomusie PHK,
ux Bubl. Cy0bequHuIBl puOoCcoM, X 00beMHEHNE B LIedyto pubocomy. A- u I1-
y4acTku pudbocom, ux GyHkimu. CTpyKTYpHBIE PEeBpaIeHus: pudocoM INVitro.
[Tonmupu6GoCOMBI.

Oranbl TpaHCISALUU U UX XapaKTepucTUKa. beakoBbie (hakTOpbl MHULMALIMM, HJIOHTALUN
Y TEPMUHALUHU TPAHCIISALNH.

XuMHYecKre peakliuy U O0IMIMi SHEepreTHUecKuil Oatanc OMoCcuHTE3a
6enka.PacnagmMPHK y npokapuot u sykapuor.

Paznuuus nponecca TpaHCIAUU B KI€TKaX NPOKAPUOTUYECKUX U DYKAPUOTHUECKUX
OpraHU3MOB.

WHruOuTopsl TpaHCIALUHU Y IPO- U 3YKAPHOT U MEXAHU3MBbI X JACHCTBHUSL.
[TocTTpancnsanuonHas MoaAU(UKALKS MOTUIIENTUIHBIX Lenei.

TpaHcnopT 3ykapuoTHYECKUX O€IKOB B KIETOUYHbBIE OPTraHENIbl U Yepe3 KIETOUHYIO
MeMOpaHy.

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

[TonsaTne 0 noMeHax U UX GyHKIHOHAIBHOM POJIH.

@onauHr 6eIKOB — 00pa30BaHUE ONPENEICHHON TPETUYHON CTPYKTYphl. DaKkTOpbI
¢donauura: pepMeHThI U manepoHsl. Pedonauur 6enkos.

[TpuoHsL.

Arnonto3 - o01mas XxapakTepuctuka nporecca. [lyckoBbie (hakTopbl pa3BUTHS alONTO3A.
XapaktepucTuka Kacmas. Bzaumonericteue Fas-penentopa u Fas-nmuranma.
MonekymsipHble MEXaHU3MBbI 3aIIPOTPAMMUPOBAHHON KJIETOUYHOM rMOenn: BHYTPEHHUH U
BHEIIHU MMyTH aKTUBAIIMU arloNTO3a.

['enoM yenoBeka, OCHOBHbIE YepThl opranuzanun. [loaumopdusie mapkepst JTHK.
[TpuHIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX 0OJIE3HEH.

[Tporpeccupytorias MpleuHast TMCTpOoPUs — IPUMEp JTOKATU3AUH ['eHa Ha XPOMOCOME.
Hpyrue ¢popmbl muoguctpoduu. MonekysspHas TUarHocTHKa. [ eHHas ¥ KiieTouHas
TEPAINH.

[Tonmumopdu3m reHoB Kak MHCTPYMEHT U3y4deHHsI TeHOPOH1a HapOI0HACEIEHUS BO
BPEMEHHM U IIPOCTPAHCTBE.



56. ITonstue 6monndpopmatuxku. Posrb OnonHGOpMaTHKH B COBPEMEHHON MOJICKYJISIPHOM

FEHETHKE U OMOTEXHOJIOTHH.

57. buonorudyeckrue CUCTEMBI C TOYKH 3pEHHS OMOMH(DOPMATHKH.

58. KonupoBaHnue HaclIeICTBEHHOW HH(MOPMAITUH.

59. ba3bl TaHHBIX O MOJICKYJIIPHON OMOJIOTUU U TCHETHKE.

60. MudopmManroHHbIH aHAIN3 TOCIEI0BATEIBHOCTEN HYKICUHOBBIX KHCIOT U OCITKOB.

KpnTepnn OICHKH l'[pOMG)KyTO‘lHOﬁ arrecranum B (1)0pMe IK3aMCHa

Ounenka

XapakTepucTuka Tpe0oBaHUIl K pe3yJbTaTaM aTTeCTALMHU B (popMme
IK3aMeHa

«OTINYHOY

Teopetnueckoe copepkaHue Kypca OCBOSHO ITOJIHOCTBIO Oe3 Mpo0eros,
CHCTEMHO U ITy00KO, HE00X0AUMBIE TIPAKTUIECKHUE HABBIKUA PAOOTHI C
OCBOEHHBIM MaTepHanoM c(hOpMHUPOBAHBI, BCE IPEAYCMOTPEHHBIE paboyeii
y4eOHOI mporpaMMoii ydeOHbIE 331aHHUs BBIITOJHEHBI 0€3yNpPedHo, Ka4YeCTBO
UX BBIIOJHEHHSI OLICHEHO YHCIIOM 0alIoB, OJM3KUM K MAKCHMYMY.

«Xopomo»

Teopernueckoe conepxaHue Kypca OCBOCHO B I1€JI0M 0e3 MpoOesioB,
HEOOXOUMBIC MPAKTHYECCKUE HABBIKA PAOOTHI C OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C(pOpMHPOBaHBI, MPeIyCMOTPEHHBIE paboueii yueOHOM
MpOrpaMMoii yueOHbIe 3a/1aHUS BHIIOTHEHBI C OTJEIbHBIMI HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHHS OOJIBIIMHCTBA 3aJaHUH OLIEHEHO YHUCIOM OaioB,
OJIM3KUM K MAaKCHUMYMY.

«Y 1OBJIETBO-
PUTEIIBHO

Teopernueckoe conepxanne Kypca OCBOSHO OOJIbIIEH YacTbi0, HO
poOesIbl He HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OX0IMMbIC MPAKTHIECKUE
HAaBBIKW Pa0OTHI C OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM C(hOPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yaeOHOI mporpaMmMoin yueOHbIX
3aJIaHUH BBIITOJTHECHBI, OT/ICJIHHBIC U3 BHITIOJTHEHHBIX 3aJlaHUH CoepKaT
OITMOKHU.

«HeynosneTs
OpPUTETBHO

Teopernueckoe conepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMBIE
HaBBIKM pabOThI HE CPOPMUPOBAHBI WIIH CHOPMHUPOBAHBI OTJEIIbHBIE U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yueOHol mporpaMmon yueOHbIX
3aJJaHUH HE BBITIOJIHEHO JH00 BHIMOIHEHO € TPYOBIMH OIINOKAaMH, KaYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJuIoB, OJU3KUM K MUHHUMYMY.

CootBercTBHE (DOPM OLEHOYHBIX CPEICTB TeMaM AHCHHUILINHBI

No

/1

Tema

q)opMa OLICHOYHOI'O CPCACTBA

Paznen 1. llenu u 3apaun Pedepat na Temy: «VcTOpHs H3y4eHHOCTH
MOJIEKYJIIPHON T€HETUKH MOJIEKYJIIPHON TE€HETHKN».

Paszgea 2. Ctpoenue u TecTsl.
XUMUYECKHI COCTaB Bompocsr mist cobecenoBaHust

HYKJIEMHOBBIX KUcHOT. [TpunHnun
KOMIUIEMEHTAapHOCTHU. THIib
XUMHYSCKHUX CBS3EH,
Y4YacTBYIOIIHME B CTA0MIN3ALUU
CIIUPAIbHOU CTPYKTYPBI
monekyisl JJHK (koBaneHTHBIE,
ruipoQoOHbIE, BOJTOPOIHBIE).




CTPKUHT-B3aNMOIEICTBHUE.

Paznen 3. CriocoOsl neneHust Pedepar Ha Temy: MexaHU3MBI Iepeiaun
KJIETOK ¥ MEXaHM3M IIepeaadn HaCJIeCTBEHHOI NH(pOPMAIHH.
HACJICICTBEHHOM MH(OPMAIIH

Pasznea 4. Hykneocomuoe
CTPOCHHE XPOMATHHA. Bomnpocs! s cobecetoBanus.
CrpyKkTypHasi opranu3anus
XPOMOCOM. SInepHbIli MaTpUKC.
Ctpoenue u cBoiictBa PHK.
Paznuunbie Tunsr PHK.
Ocob6ennoctu ctpykTypbl MPHK,
pPHK, TPHK, ux pyHnkuuu u
JIOKaJIU3alHMs B KIETKE.

TecroBble 3ananuq 1.

Kakoe u3 nepeuncieHHbIX coeIMHeHU 00pa3yeTcsi BO BpeMs TPAHCKPUIIITUH?

A) ATO b) IHK B) pPHK + I') 6enok

HazoBuTe HYKJIEHHOBYIO KHCIOTY, KOTOpask IepeMeIiacT aMUHOKUCIIOTHI U3 IIUTOILIa3MBbI
B puOocoMy.

A) IHK B) uPHK B) tPHK + I') pPHK

Marpunei 1s mporecca TPaHCISALUKU CITYKAT MOJIEKYJIa

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

TpuruietHoCTh, CHEUM(UYHOCTb, YHUBEPCAJIBHOCTh, HENEPEKPBIBAEMOCTh — 3TO
CBOMCTBA:

A) reHoTuna B) renernyeckoro kona +

b) renoma I') renodona nomynsiuuu

Wudopmatiis o mocaen0BaTEIbHOCTH PACTIOIOKEHUS aMUHOKHUCIIOT B MOJIEKYJe Oenka
nepenuceiBaeTcs B sape ¢ mosekynsl JJHK Ha monekyiy

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

Ponpe marpuiiel B cuntese mosekyin nPHK BeimosiasieT
1. momumentuaHas HUTH
2. Imia3Marudeckas MmeMOpaHa
3. onmnHa u3 nemneit monekynsl JJHK +
4. memOpaHa 3HOIIa3MaTHYECKON CETH
Bonpuryto ponb B Ouocunrtese 6enka urpaet TPHK, kotopas




CITY’)KAT MaTPHIICH JUTs CHHTEe3a Oelika
JOCTaBIISIET AMHUHOKHCIIOTHI K pubocomam +
MEePEHOCUT HH(POPMAIIHIO U3 s/ipa K ppdocoMam
4. CIy’)KUT MECTOM JJIsi COOPKY MOJUTIEHTHIHOM 1IeTTn
8. B pubocome npu 6mocuHTe3e Oenka pacnonararoTcs asa Tpuiuiera MPHK, k koTopsiM B
COOTBETCTBUU C MPUHITUIIOM KOMIUIEMEHTAPHOCTH MPUCOCTUHSIIOTCS TPUILICTHI

wnNE

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

9. EI[I/IHCTBO TCHCTUYCCKOI'O KOda BCCX KMBBIX CYIICCTB HA 3emie MMPOABJICTCA B €I'0

A) TPUILIETHOCTH B) cnienuduanoctu

b) onHo3HauHOCTH I') yHuBepcanbHOCTH +

10. benok cocrout u3 300 amuHOKHCIOT. CKOJIBKO HYKJICOTHIOB B T€HE, KOTOPBIA CITY)KHUT
MaTpulel AJi1 CUHTE3a 3TOoro Oenka?

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

KommenTtapuii. B Takoii ¢popMynnpoBKe BOIPOC HE MMEET OJHO3HAYHOTO OTBETAa, HO TEM HE
MeHee OH mnoBropserca B EI'D w3 roga B rox, modromMy Hajo 3HaTh, KaK Ha HETO OTBEYATh
«IIPaBWIBHO.

BOHpOC Ha CBOMCTBA I'€HETHYCCKOTr0 KOaa, a MMCHHO — TPUILJICTHOCTD. HpaBI/IJII)HI)IM OTB€TOM B
EI'D cunTaercs «4ucio aMHHOKHCIOT» X 3.

Ha camom xe nene, mpeacka3zaTh TOUHYIO JUIMHY T€HA, 3Has JUIIb JJIUHY KOJIUPYEMOTO UM
Oenka, Henb3sl. MOXKHO CKa3aTh JIMIIb MUHUMAJIBHYIO €r0 JUIMHY: T€H HEe MOXKET OBITh KOpoue
YHClla HyKJI€OTUIO0B, PaBHOTO YHUCIY aMUHOKHCIOT, YMHOKEHHOMY Ha 3 (T.e. oTBeThl A U b B
JTAHHOM 3aJIaHUH 3aBEJJOMO HENPaBUJIbHBIE).

B peanpHOCTH ke TeH Bcerja JUIMHHee — jnoOaBnsercs, kak MuHUMYM, CTOII-kon0H, a Takxe
npoMoTop U TepMuHarop. Kpome Toro, y reHa erie ectb peryasiTopHas 4acTh, a Y 9yKapuoT — U
UHTpoHBI. [loaTOMY peanbHas UIMHA TeHa 3YKapHOT OOBIYHO pa3 B JecsiTh OoJiblIe, YeM
BBIUMCJIEHHOE TAKUM ITyTEM.

[TpaBuiibHON (QOPMYIMPOBKON JaHHOTO Bompoca Obulo Obl «Ha3zoBHUTE MUHUMAaNbHOE YHCIIO
HYKJIEOTHJIOB B KOAMPYIOIIEH YaCTH IF'eHa».

11. CkonbKO HYKJIEOTHIOB HAXOJWUTCA Ha Yy4YacTKe TE€Ha, B KOTOPOM 3aKOJIMpOBaHa
NepBUYHAs CTPYKTypa MOJIEKYIbI Oemka, coaepxkaiiero 130 aMHHOKHCIOT?

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

KommenTapuii. Tor ke, uto k Bompocy 10. 3nech popmynupoBka 4yTh Oojee TOUYHAs, HO
CTOII-kon0H BCE paBHO KyJa-TO Ipomal.

12. Hexnerounsle (OpMBI, CHOCOOHBIE PAa3MHOXKATHCS, TOJBKO MPOHUKHYB B KIIETKY-
MHUIIIEHb, — 3TO



A) BUpYCHI + b) 6akrepun B) mpocreitmue | I') mumaitnuku

13. B uPHK cognepxanne agennna cocrapiusieT 22%, nuuto3uHa — 27%, ryanuna — 23% u
ypaumwia — 28%. CKOJIbKO NHpOLEHTOB ajeHuHa coxaepxkurcs B ydactke JIHK, na
KOTOPOM OB OCYIIIECTBIICH CHHTE3 yKa3aHHOH nPHK?

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

IHosicuenue u xox pemenus. ”PHK cunresuposanace no marpuynoit nenu JJHK no npuanmmy
komiuieMeHtapHoctu. Hanporus A B JIHK BcraBan ¥ B uPHK. 3nauut, B MaTpuuHoOil nenu
JIHK cronpko ke aaeHuHa, ckosbko ypammina B PHK — 28%. Dtor orBeT m cuutaercs
npaBwiIbHBIM B EI'D.

A Temepb — 4TO Ha caMoM jerne. Ha camom fiene Mbl OTSsITh BUJUM HETOYHO C(OPMYITHPOBAHHBIN
Bonpoc. [Toromy uro JIHK — nBynenodeunas monekyna. A 3Ha4MT, HaJO CUATATh IIPOLIEHTHOE
conepkanue A B aByx 1ensx. [locuntaem conepkanue nap A-T u noxenum nomnosam (I0TOMY
4TO B JBYILENOYEUYHOM MOJIEKyJle coxaepkanue A = conepxkanuto T, a coxpepxanue I' =
conepxanuto Il). Ilap A-T Oymer 22 + 28 = 50%, a 3Hauut A — 25%, 310 U ObUT OBI
IIPABWJIBHBIN OTBET.

Ho IMOCKOJIBKY CpE€aU IpeAjlaracMbIX BApUAHTOB OTBCTA €TI0 HET, TO ACJIAEM BbIBOJ, YTO BOIIPOC
JOJIKCH OBLI 3By4aTb Tak: «CKOIBKO IMPOLUCHTOB AaACHHWHA COACPIKUTCA B YYACTKC TO#

nenu JIHK...»

14. Kaxoii antukonon tpancnoptHoid PHK coorserctByer Tpumnery TI'A B monekyne JJHK?

A) ALTY B) LIYT B) VTA + ') ATA

KommenTapuii. Bonnpoc HekoppekTHbIl, Tak kak y JIHK nBe nenwu, a kakas umeercs B BULY, HE
ckazaHo. Kpome toro, He yka3zaHo, rae 3, a rie 5° KOHIIBI aHTUKOAOHA. TeM He MeHee, BOIpPOC
BcTpeuaeTcs yacto. [loatomy oOpama-emcst k kommentapuro GUIU k EI'D 2008 (coctaBuTens
[TerpocoBa):

«3neck cnenyer ydects, uro Ha UPHK nndopmanus cnuceiBaercs ¢ JIHK, T.e. komonst ”PHK
KOMIUIEMEHTapHb! cooTBeTcTBYIomUM TpuiuieraM JIHK. A Ttak xak antukogon TPHK u xomon
uPHK Ttoxxe, B cBOIO odepe/lb, KOMIUIEMEHTapHbI (IIPOTUBOMOI0XKHBI), To aHTUKOAOH TPHK n
tpuruietr Ha JIHK oannakos, Tosibko BMecTo ypanuna B JIHK crout Tumun. Hanpumep, Tpumiier
JHK — AT, xongon uPHK — YATI', a antukonon TPHK — AYIL»

OTKyna sICHO, 4TO MOJpa3yMeBaeTcsl MaTpu4Has (Tpanckpudupyemas) uens JJHK.

15. Antukogony ¥ I' I' na TPHK cootBerctByet Tpumuier na JJHK

A)ATT B)TIT + B)LIIY NVYVII

KomMmenTapmuii. Xop peiieHus TOT K€, 4TO B MPEIBIAYIIEM BOITPOCE.

16. Xpanutenem HacleJCTBEHHOCTU B KJeTke sBisitoTcss monekynsl JIHK, Tak xak B HuX
3aK0IMpOBaHa WH(OpMAIU O
1. nmepBUYHOI CTPYKType MoJieKyl Oerka +



2. cocrtaBe moJiekyinbsl ATD
3. CTPOCHMHU TpUILIETA
4. CTPOCHMH aMHHOKHUCIIOT
17. BerpauBanue cBoell HykiienHoBo# kucioTsl B JJHK kineTku-xo3s1Ha oCylecTBIsIOT
1. OGakrepuodaru +
2. XeMOTpo(dbI
3. aBToTpO(dHI
4. uwmanoOGaxTepun nemosepcus 2009
18. BoibepuTe mnpaBHIIbHYIO MOCIEAOBATEIBHOCTh Iepenadyn HHopManuu B Ipolecce
CHHTE3a OeJKa B KJIETKE.
1. JJHK — undopmanmonnas PHK — 6emok +
2. JHK — tpancnopraas PHK — Genox
3. pubocomuas PHK — tpancnopraas PHK — Genox
4. pubocomnas PHK — JIHK — tpancnoprtaas PHK — 6enok nemosepcus 2009
19. B sxu3HeHHOM LUKIIEe KiIeTKu npouecce perumkanuu JIHK ocymectBisercs B

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

20. K perpoBupycaM OTHOCUTCS
1. Bupyc TabayHON MO3auKH
2. Oakrtepuodar
3. BHpYC rpummna
4. Bupyc capkomsl Payca +

KommenTtapuii. PeTpoBupychl — 3T0 BUPYChI, UIT0JIB3YIOIIKE 00paTHYIo TpaHckpunuuo PHK —
JHK. B sty rpynny Bxoaatr BIY u Bce BUpycCHI paxa.

21. B syKaprOTHYeCKOii KIIeTKe
1. PHK cunresupyercs B a1pe, OeJKH B IUTOILIa3Me +
2. PHK u Genxu cunTe3upyroTcs B siape
3. PHK u 6enkxu cHHTE3UPYIOTCS B IUTOILIA3Me
4. PHK cuntesupyercs B uuTorniasme, Oenku B sape
22. ]Ise omuHaKoOBEIe oHOIIEIOUeYHbIe MOoJIeKysibl PHK conmepxut Bupyc

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

KommenTapuii. MoxHO npuapartsces K TepMuHosoruy. Bupyc — BUY.
A CIIN] — 3aboneBanue, pa3BUBAIOIIEECs KaK CIEJICTBHE.
23. IlocnenoBaTenbHOCTh AMMHOKHUCIOT B MOJIEKyJie Oellka MOXeT He H3MEHHMThCS IpH

3aMeHe OJIHOTO HyKJeoTwaa Ha apyroit B monekyne JIHK, Omaromapsi cnemyromemy
CBOMCTBY KOZa

A) BBIPOKJIEHHOCTH + B) onHo3HauHOCTH

b) yHuBepcanbHOCTH I') TpunneTHocTn

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

A) ukocasgpa + B) manouku




b) ciupanm

I') mapa

25. BHemHI0I0 000J0YKYy, COCTOSALIYI0 W3 JBOMHOTO CIOS IJIa3MaTU4ecKOd MeMOpaHBbI

KJICTKHU XO03sHMHa, UMECT BUPYC

A) TabayHON MO3aHWKH +

B) CITH/a +

b) 6akrepuit

I') kopu

26. Bupyc xopwu, 1oras B OpraHu3M 4eJI0BEKa, pa3MHOXKAETCS B

A) ma3me KpoBH +

B) mumde

b) MexkneTouHOM KUIKOCTH

I') kierkax tena +

27. Kancua, cocTosIIUN U3 WACHTUYHBIX MOJIUIETITUIHBIX CYObETUHUI] COACPKUT

A) Bupyc TabauHON MO3auKu +

B) 6akrepuodar

B) BU4

I') Bupyc capkomsl Payca

28. B )XM3HEHHOM ITMKJIC KJIIETKH MTPOLIECCHI TPAHCKPHITIIUU OCYIIECTBIISIOTCS B

A) unrepdase + | b) npodaze B) meradaze I') renodase

29. Tpanckpurnus, B otiuane ot perumkanmu JJTHK,
1. peaxiusi MAaTPUYHOTO CHHTE3A
2. OCYIIECTBIISICTCS IO MPUHITUITY KOMIUIEMEHTAPHOCTH
3. mpotekaeT Ha oxHoi Hutu JIHK +
4. mpoucxoaut ¢ nomombio Gepmenta JJHK-nmonmmepasbr
30. buocuHTe3 MONMIIEITUAHON MOJISKYJIBI 3aBEpINaeTCs, €Cld Ha puOOCOMY IOmaaaeT
tpumier ”PHK

A)TLY

B)ITA

B) AT'Y

) VTA +

KommenTapuii. CTOII-xon10H.

31. bBuocuHTE3 HEKOTOPBIX OEIKOB MPOUCXOIUT

A) na rmagkoit OI1C B) B tn3ocomax

b) B kommuiekce I'oabmxu I') B MUTOXOHIpUSX +

32. [IpupoHBIE TEHETHYECKUE BEKTOPHI, UCIIOIB3YeMbIE B METO/IaX TeHHOW WH)KEHEPUU —
3TO

A) nazmMubl + B) 6akTepuanbHble XpOMOCOMBI

B) CTBOJIOBBIC KJICTKH F) OIIJIOAOTBOPCHHBIC SIALIEKIICTKU




33. BemectBa, cuHTE3WpyeMble TrpubamMu WM OakTepusiMH, BBI3BIBAIOIIME THOENTb
NaTOreHHBIX OaKTEpUil Ha3BIBAIOTCS

A) ropmoHamMu B) nectunmnamu

b) anTubnoTrkamu + I') puToHIMmAaMHK

34. I'eneruyeckasi KOHCTPYKLIMS, B COCTaBe KOTOPOW MPHU HCIIOJIB30BAaHHUHM METOAA TeHHOM
WH)KEHEPUU HaAMEUEHHBIE TeHBI OYAYT BHEJPATHCS B TEHOM JIPYTOTO BHJIA, HA3bIBACTCS

A) peniopTepom B) mnasmumoi

b) BekTopom + I') TpanciianTaToM

35. Cneun¢uvyHOCTh ()YHKIIMKA COMAaTHUECKUX KIIETOK OINPEEIIIeTCs
1. pa3nu4HOM reHeTHYecKoi nHpopManneH, JTOKaTHN30BaHHOW B SApE
2. Pa3JInYHBIM KOJIMUYECTBOM XPOMOCOM B PA3HBIX KIIETKaxX
3. OTCYTCTBHEM HEKOTOPBIX T€HOB
4. TtpaHckpuniuen pazusix yyactkon JJHK +
36. JleueHre aHTHOMOTUKAMHU MOXKET IIPUBECTH K
1. pasBurtuio paxura
2. W3MEHEHHIO MUKPOMIOPHI KUIIEYHUKA +
3. pa3BUTHIO renatuta
4. BO3HHUKHOBEHHIO MUKCEIEMBI

TectoBble 3a1anus 2.

1.00mme nonoxxeHus ~ B mporecce peanu3anun reHeTndeckoi nHpopmanuu B Mmosekyry JJHK
nepesoautcs uHpopmanus B PHK-a. Dtor mponecc HasbiBaeTcs TpaHckpunuueil. KakoBbl
nykineorunsl JIHK, ecnmu uens a-PHK coctoutr w3 psama dparmenr — TTTYITYAY
HYKJICOTHI0B?

2.~ K kakomy tumny resoB otHocutrci BRCA2 ren BRCA2, pacnonoxeHHBbIH B XpOMOCOME
13q12 rema BRCA2, onpeaensroomuii pUCK  HACIEAOBAaHUS  MOJOYHOM  Kee3bl?
3.~ HaspiBaeTcst pa3fesl TeHETUKH YeJIOBEKa, U3y4alolUil poJib HACJIECTBEHHBIX (PAaKTOPOB B
MIOTOJIOTMH YEJIOBEKA OT MOMYJISALUH 10 MOJIEKYISIPHO-TEHETUYECKOTO YPOBHS:

4.~ Kakas ¢aza KJIETOYHOrO LUKJIA 3aKaHYMBAETCs JAEJICHHEM SHIEKIETKH Ha JIBE MOJIOJIbIe

KJIETKU?

5.~ npe-a-PHK-coBepmennas a-PHK-ctate Ha3zbiBaercs.

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



7.~ YKaXuTe SHIOTCHHBIA TepaTOTeHHBIN (aKkTop.

8.~ HaspiBaeTcs 0OmIMIA OMOJOTMYECKHI MEXaHW3M, HAlpaBICHHBI HAa YHUYTOXXKEHUE
IIOBPEXACHHBIX KIIETOK.

9.~ PHK Bupyca CIIN/] nocne BCcTymieHus B JIGUKOUMUT Hayan cuHTe3 BupycHou JIHK. Otot
MIPOLIECC HA3bIBAETCA.

10.~ IIpu anonto3e He HaOMO1aeTCs (B OTIIMUKE OT HEKPO3a).

12.~ Ilo ¢eHoTHIy 310pOBast KEHIIUHA poauiia peOeHKA. Y NEBYIIKH €CTh OTEIl JAIBTOHUK U
[IECTH NAJILIIEB.

Onpenenure TEHOTUIl JAEBYIIKM (IIECTH MAaNbLEBbI T'€H HacleAyeTcs KaK ayTOCOMHO-
JIOMMHAHTHBIN IPU3HAK, PELIECCUBHBIN I'e€H 1aJIbTOHU3MAa COUETAETCs ¢ XpoMocoMoit X).

13.~ IIpu xakoM 1uKJe npoucxoauT perukanus (cunres) JHK?

14~ I'en mpencraBiseT CBOE BIMSHHE HA TOTOMCTBO, HACJIEICTBYET HE3aBUCUMO OT TOJa,
OTIPENICTUTE TUIl HACJICIOBAHHUS, KOTOPBIH MPOSIBIISICTCS M B TE€TEPO3UTOTAX.

15.~ Ha3oBute opraneiiny 3yKapuOTH4YECKON KJIETKU, KOTOPasl BHIITOJIHAET (PYHKLHIO y4acTus BO
BHYTPHUKIIETOUHOM OTOOpE OEIIKOB.

16.~ XapakTepHblii IpU3HAK U30JIMPOBAHHOTO SApPA C TEHETHUECKUM MaTEPHUATIOM.
17.~ Yxaxure cienu(uKy, CBONCTBEHHYIO CTPYKTYPHBIM T'€HaM 3yKapuoTOB.

.
18.~ I[J'IH HUCCIICAOBAaHUA KapUOTUIIA KIICTKH I[O68.BJ'I5{IOT KOJIXOIIMH, pa3pyma10m1/1171 CeMsA
PasaCiICHUA. MuTo3 ocTaHaBIIMBACTCS Ha KaKOH CTaauu.

19.~ PudaMnuuuy npuMeHSIOT aHTUOMOTUKH TpU JICYEHUU TyOepKyJie3a, MEXaHU3M KOTOpPOTo
cBsizaH ¢ mopaasineHueM OakrepuanbHoil PHK-mommmepasel. Kakoil mpouecc Hapymaercs B
pe3ynbTare AelcTBUs pupaMIUIIHA.

20.~ HaszoBHWTe THII YHUYTOXXEHHS KIETOK B TPOILECCe pPAa3BUTHA IUIOJIA, THUCTOTEHE3a,
Moporenesa.

21.~ Ecnum s ompeneneHWss MecTa CHHTe3a Oellka BBOAST B HCKYCCTBEHHYIO CpEmy
MapKUPOBaHHBIE aMUHOKHUCIIOTHI, TO UX MOXHO HATH BOJM3U KaKUX OpPTaHe.

22.~ DOTH OpraHoujpl y4yacCTBYIOT B NMHUTAaHUM KJIETOK, YHHYTOXXEHHM HApYIIEHHBIX KJETOK U
yacTell 3penblX KIETOK, O0JerdaroT BOCCTaHOBiIeHHE KieToK. CyiecTByeT kaTaOoiumdeckas
¢bynkuus. Peus unet o kakoit opranoun?

23.~ JluarHo3 OOJBHOr0-3JI0KAYECTBEHHOE HOBOOOpa3oBaHue ropTaHu. OH MOCTymaeT B
KJIMHUKY C ajmo0amMu Ha o0myro ciaabocTh, Kalledb, OTCYTCTBHE TI0J0Ca, 3aTpyAHEHUE
JAbIXaHUA. OTOT 3710KaYE€CTBEHHBIH OITYXOJIb BBI3BAaH HAPYIUICHUEM KAaKOI'O THUIIA allOoIITO3a.



24.~ IlepBuunblii PHK-B TpaHckpune-Ha3bIBa€TCA pa3pe3 UHTPOHOB U CIIMBAHHUE YK30HOB.

25.~ HopmanpHO€ BOCHpHUATHE JIOJCH pPa3BUBAECTCA B PE3YJbTaT€ KOMIUJIEMEHTAPHOTO
B3aUMOJICUCTBUS JIBYX JOMUHAHTHBIX reHoB D u E. Onpenenute reHOTUIIBI JIF0JIeH, KOTOPBIE HE
CJIBIIIAT.

26.~ PHK-nonmmmepasa npu Hanu4uu O0enka, pernpecCUpoOBaHHOTO B JJAKTO3HOM OIIEPOHE:

27.~ IlpoBenure KapUOTUIUPOBAHUE U OIPEACIUTE, YTO KApUOTHN OoibHOTO siBIsieTcs XXY.
Bamr quarsos.

28.~ Ha ckopocTth MeTabonu3ma mnpenapara B OpraHu3Me MalydeHTa CTaHJapTHas J03a B KPOBU
HE MOKa3aja TepaneBTHUECKOro A deKTa, M0ITOMY TaKUM JIIOJIIM JI03UPOBKA JIEKAPCTBA JOKHA
OBITH BBILIE CTaHAAPTHOM NM03bl. K Kakoiil rpymmne MeTabonuuecKkoi TpyIibl OTHOCATCS TaKue
JOU:

29.~ DTU TEHHl HE Jar0T OTACJIBHOI'O IIPOABIICHHA B (beHOTI/IHe, HO 1104 €ro BJIHAHHCM
HU3MCHSAIOTCA DKCIPECCUA APYTUX I'CHOB. O xakux I'CHACPax rOBOPHUTCA.

30.~ OT 310pOBBIX poAMTENCH poamiics peOCHOK, cTpaaromii peHmIkeTonypueii. Onpenenure
TCHOTHIT POJAUTEIICH.

31.~ B mpormecce pa3Butus IjI0Ja OIpeAeTIUTe T'eHbl, KOTOpPble KOHTPOJUPYIOT IEPEIHIO0-
3a/IHIOI0, CIIMHY- OPIOIIHYIO U NIPaBO-JIEBYIO OCh B TEIIE.

32.~ YKaxxuTe OCHOBHBIC SIBJICHUS TIPH Teoda3e MUTO3a.

L]
33.~ HazoBute opranemny 3yKapHOTHYECKOW KJIETKHU, OJHOW M3 (PYHKIIUN KOTOPOW SBIISICTCS
o0e33apakuBaHne KCEHOOUOTHKOB.

34.~ Kakoil HefocTaToK (epMeHTa MPUBOAUT K T€MOJIU3Y IPUTPOLUTOB U ABISETCS MPUMEPOM
HACJIEICTBEHHBIX PEaKIIUi Ha JIEKApCTBEHHBIE MTPENapaThl.

35.~ Ha3oBure KiIacCUPUKALUIO XpPOMOCOM, OCHOBAHHYIO HAa OTHOCHUTEIBHOW OKpackKe
XPOMOCOM.

36.~ Omnpenenuii, 4TO CTPYKTYPHBIH T'€H COCTOUT W3 3 3k30HA W 2 wuHTpoHA. [lo oxkoHUaHUM
nporecca cozpenimii a-PHK cranoBUTCS KOMIITUMEHTapHBIM.

37.~ Ilpu BBIXOZl€ Ha BBICOKHE TOPBI Y YEJIOBEKA YBEIMYNBAETCS KOJUYECTBO IPUTPOLUTOB. DTO
IIpUMeEp YEro.

38~ YV 310poBBIX poauTeneld  pomawics peOCHOK, CTpaJarollvii  HACIEeJICTBEHHOM
benunkeTonypueit (ayrocomMmHo-peneccuBHoi). Kakoil BUJT M3MEHYMBOCTH UMEET MECTO B 3TOM
ciyqae?

39.~ B TeyeHne MHOTHX JIeT pabOTHl YYEHBIX OIMCAI, YTO YBEIMUYEHHE YacTOTHI HPUCTYIIOB
CTEHOKapAuu OO0YCIOBICHO WH(APKTOM MHOKAapTa W BHE3aITHOH CMEpPTHIO H3-32 YacTOTo
yInoTpeOJieHHsT HUTPATOB, AaHTOTOHMYECKOTO  Kajblus, OeTTa-aApeHOOIOKaTopoB. ITO
OTpPUIIATEIHHBI OTBET OpraHW3Ma Ha JIEKapCTBEHHBIC CPEJICTBA, 3a HMCKIIOYCHUEM CIIydacs,
KOT/Ia 3TO OKuanoch. Kak Ha3pIBaeTCs Takas peakius opraHu3ma.



*Tepic peakus
*TonepaHTThUIBIK
*OPTOIOKCATBIBIK
* AJUTePTUSITBIK
*[lapatoKCanbIbIK

40.~ JloMMHaAHTHBIA T€H axOHJPOIUIa3uu MPUBOAUT K eprexelickoMy. CooTHoIIEHHE
BEPOSTHOCTH POXKICHUS OOJIBHBIX W 3J0POBBIX JI€TEH, POKIECHHBIX OT JBYX TI'€TEPO3UTOTHBIX
poautenei, paBHo 2:1 win 66,6% 3aboneBanus, 33,3% 310poBbix. B yem npuunHa npoTekaHus
MPU3HAKOB B JAaHHOW CUTyalMH U3-3a Menaens?

[ ]

L]
41.~ Tlpu perumkanmmu w3 omHod Monekynsl JJHK oOpasyrorcs ase monekynsl. I[lporecc
pEIUIMKAalUU TPOMCXOAUT C y4acTHEeM CHelHalbHbIX (epMmeHToB. Kak Ha3bpiBaeTcs (epMeHT,
KOTOPBII cTabunmsupyert nenouky JJHK?

42 .~ Kaxoii nepuoJ1 pean3aiui HHGOpMAIMK, TPEICTaBICHHONW Ha pUCYHKE?

S ’;G« - PHK-nonumepasa

43. O6mue nonoxkeHus: ~ PucyHok Ne 5 cOOTBETCTBYET YPOBHIO YIUIOTHEHHS T'€HETHUYECKOTO
Mmarepuana



44.~ PucyHok Ne 2 cOOTBETCTBYET KAKOMY YPOBHIO YIUIOTHEHHS T€HETUUECKOI0 MaTepuaia

46 B nporecce tpancmsauun konoHoMm a-PHK mpusnan antukonon T-PHK. onpenenute BTOpOit
TpurieT ApH-YAY, koMmnemenTHbI Tputuiet T-PHK.

47~ Ilpumina >keHIIKMHA, YTOOB! HOJYYUTh KOHCYNbTalU0. OH UMEeT KaTapKy U MOJUAAKTUIHIO.
deHoTHNIMYECKAst ObLIA 3aMY>KEM C 3[JOPOBBIM MYXXYHHOW. B X0/1e pasroBopa BBISICHHIIOCH, YTO
OTell KEHIIUHbI CTPa/laeT KaTapaKkToW, MaTh-MoMuAakuInei. OnpeaennTe BO3MOXKHBIN (peHOTHIT
y nereii (00a 3a00eBaHUs CBSA3aHBI C IOMUHAHTHBIMH JUIEJISIMUA B OJTHOH TTape ayTOCOMBI).

48~ Monekyna JIHK coctouT M3 IByX KOMIUJIEMEHTApHBIX LeNed Apyr K apyry. Eciam uacte
JHK - I'TI{- ATLI-... yTo mpeacTaBisieT codbor psa HykiIeoTu0B Bo Bropoi nemu JJHK, ecin
COCTOMT M3 KaTapoB HYKJICOTHIOB?

49 Bce XpoMOCOMBI YENOBEKAa MOJPA3JEsAIOTCS HAa HECKOJIbKO THUIIOB B 3aBUCUMOCTH OT
ctpoeHus. K kakoMy THIY OTHOCSTCS TaKh€ XPOMOCOMBI, €CJIM IJIEYH XPOMOCOMBI PaBHBI U
PacIONOkKEHBI B IIEHTPE LIETPOMEPHI?

50.~ KakoBsl paznuuus F2 no ¢enoruy B noTOMCTBE MpH MOJTHOM JOMUHAHTHOCTH IUTHOpUIa?

51.~ Ompenenute BUJ CMEPTH KIETOK, KOTOpas 3aHUMAET JUIUPYIOIIEE MECTO B Pa3BUTHHU
HelpoJereHepaTUBHEIX MpolleccoB(Hanmpumep, 6one3ns [lapkuHcoHa).



52.~ BpoxXaeHHbIE TIOPOKH PAa3BUTHS Pa3BUBAIOTCS H3-3a TapMOHUYHOTO BO3JCHUCTBUSA
HEeOIaronpusATHLIX (PaKTOPOB 'EHETUYECKON U BHEITHEH cpeJibl HeMOCPEACTBEHHO HAa SMOPUOH U
IJI0J, @ TaKKe INeHEeTHUYeCKUX M cpenHux (axtopoB. Kak Ha3bIBalOT Mmpolecc BOSHUKHOBEHUS
MOPOKOB Pa3BUTHS TJIOJIA:

53.~ nauBuayanbHas 4yBCTBHTEIBHOCTh Opranu3ma K IIpoTuBOTYyOEpKyne3HOMy mpernapary
M30HMA3UY CBsi3aHa ¢ OCOOCHHOCTSIMU OOMeEHa BellecTB B nedyeHu. Kakoll ¢pepmeHT BiMser Ha
Hero?

54.~ Cynpyru, UMEIOIIHE B CEMbe JeTel, OOJNbHBIX MYKOBUCIIUIO30M, C IICNIbIO BBHISBICHHUS
pHCKa POKICHUS BHOBb OOJIBHOTO peOEHKa, Ha MEIULUHCKUI COBET ObUIM OCMOTPEHBI JABOE C
cymnpyroii, HaxonuBmielicss Ha 16 Henene OepemeHHocTH. Kakoe uccienoBaHne peKOMEHIYET
TeHETHUK JJIS ONPEeeNICHHUs HAINYMs MyKOBUCIM103a B 1107e?

55.~ B xapuoturie 370poBOTO YEJIOBEKa OOHAapYyKeHa MeJKash aKpOIEHTpUYecKas OCCCOHHHUIA
xpomocoMa. OIpenenuTe 3Ty XpOMOCOMY.

56.~ HazoBute cTaguto merosa I, rae mpoxoaut Kpoccunrosep.
57.~ Ha3siBaercs uenouka JJHK mexny aByms ocsiMU-TOUKaMH IPH PEIIMKALIAH.

58 Vwuacrox JHK, ycunuBaroumii cKOpocTb TPAaHCKPHUILMU PETYISATOPHBIX MPOTEUHOB IIPU
KOHTAKT€ Ha3bIBaCTCsI

59~ B ogHOM U3 TpUIUIETOB Habmogancs oOMeH myrareHHbIM 3ddextom (CGA—CGC). B
CUHTE3UPOBAHHOM OeJKe He ObLI0 AMUHOKHCIOTHOTO OOMEHA. YKaXUTE THUIT MyTaIlUU:

60.~ HyxiieoTumHas mociae1oBaTeIbHOCTh (hparmMenTa nosoxurensHon nermu JJHK: A-I'-T-11-T-
A. BribepuTe HYKJICOTHAHYIO MOCIEIOBATEILHOCTh 3TOT0 (parMeHTa TOW K€ IEMU MOJIEKYIIbI
JIHK.

61.~ HauanbHas nocnenosatenbHOCTh HyKIeoTu0B B reHe AATCGA. B pesynprate MyTanuu
nocieaA0BarenbHOCTh HykieoTH10B cTana TunoM AGTCGA. Onpenenure THI MyTaliH.

62.~ Kak Ha3pIBaeTCs CHUCTEMATH3UPOBAHHBIN KapUOTHII, pa3Mep KOTOPOTO OMpEAEsIeTCs 0
Mepe YMEHbIICHHUS:

63.~ B mpoliecce KIETOYHOro MMKIA cymecTByeT 4 mpoBepounbix ToukH (checkpoints): G1-
nepuojs, S- mepuon, G2-mepuox u Meradaza muro3a. HazoBuTe NpUUMHY MpeKpalieHus
MeTadasbl MUTO3a.

64. : HazoBuTe TOJIBKO a30THYIO OCHOBY, KOTOpas Bctpeuaercs B JITHK.
65.~ Ilpu mpueme B opraHu3Me MpenapaToB, OOJAAONINX OKHUCIUTEIBHBIMA CBOWCTBAMH, C
HEJIOCTAaTOYHBIM (PEPMEHTOM TIIOKO3bI-6-(hocdaT-aeruiporeHassl, B IpUTPOIUTAX MPOUCXOAUT

XJIOPUCTBIN I€MOJIH3.

Myranust storo ¢QepmeHTa HacleAcTBeHHass X-(pasza peueccuBHbIM myreM. Omnpenenure
TEHOTHII JIIO/IeH, YyBCTBUTENBHBIX K TAKUM IpenapaTam:

66.~ ®parment JIHK, cuHTe3MpyeMbIil B mpoliecce MOJIMMEpPa3HOM EMHON peaKiu, COCTOUT U3
300 nap nykieotuna. CKoIbKO MOHOMEPOB 3TOT0 (hparMeHTa KOAUpyeT 6esnok?



67.~ HazoBuTe 0COOCHHOCTH, pa3auvaroniue CTpyKTYpHbBIE T€HBI SYKapHOTOB.

68.~ Perynsarop HaszweiBaeTcsi orpeskom JIHK, xoTopwiii cBsi3piBaeTcs ¢ O€lMKaMu W CHHUXKAET
CKOPOCTb TPAHCKPHUIILIUU:

69. ~ HMoH wMarHus B KIJIETKE O00ECleYnBaeT COeIMHEHHE pUOOCOM K IIEpPOXOBATOM
SH/I0IUIa3MeHHOM ceTke. HepoctarounocTs MloHa MarHusi NpUBOIUT K HapyLUIEHUIO OMOCHHTE3a
Oenka. B YaCTHOCTH, KaKoi nepuos OunocuHTe3a Oemnka Hapymaercs?
*TpaHCcassuus

70.~ PGZ[YKI_[I/IOHHOC JCJICHUEC ITOJIOBBIX KJICTOK HAa3bIBACTCs:

72.~ YCTaHOBIJIEHO, YTO y HOBOPOXAEHHOTO peOeHKa ObUIM COBMECTHUMBI TPETHI M YETBEPTHII
najiblpl pyk. PeHTreHorpamma nokasana MojHOE coyeTaHue KocTeil »3Tux mansleB. Kakoi Tumn
aronTo3a BBI3BaH 3TON naToJoruen?
NMPUKA3HBIN

73 B kapuoturie 00Hapy»)KeHO, YTO XpomMocoma 15 mapel [uIMHHEEe OOBIYHOM, M3-32 TOTO, YTO K
Hel mnpucoenuMHuiack xpomocoma ¢ 21 mapel. K kakomy Buay MyTalMM 3TO OTHOCUTCS?
-TPaHCyKIIUS

-TpaHCBEPLUS

-MHBEPIUS

+TpPaHCJIOKALUSA

-TpaH3UIUs

74. Onpenenure Kakol BHJA MyTallMH JIEKUT B OCHOBE JaHHOW Oosie3Hu? Ecinm y 310pOBbIX
poauTenen ponuics MaJbunK c JMarHO30M capkoMa TUMQOY3II0B.
coMaTH4YecKasi +
-HEUTpabHas

-reHepaTuBHAs

-IUTOJIa3MaTHYECKas

-CEHMCEHC

75. Ot no3nHero Opaka poauTesiel poJaWiICs MajbUUK B KapHOTUIIE KOTOPOTO BBIBHIIM OAHY
JUIIHIOI ~ Xpomocomy B 21-if  mape. Kakoii Bua  MyTamuum y — Majbyuka?
-MOHOCOMUS

-MHBEpCUs

+TpucomMus

-HYJUTUCOMUS

-Jlesenus

76. ®eHUNKEeTOHYpUsi (ayTOCOMHO-PELIECCUBHBIN THI HAClIeJOBaHUSA) 4Yallle MPOSBIAETCI Y
neref, korma  oba  pomutens  3a0poBbl.  Ompenenure  BUJA  WM3MEHUYMBOCTH.
-MOAU(PUKAITMOHHON

-(eHokonuu

-T'€HOKOIUHU

-(pEeHOTUTTYECKOI



+KOMOMHATUBHOM

77. Ilpu kapuwortumne 45, XY B kieTkax SMOpHOHA, dalle HAOIIOIAETCS CaMOIPOU3BOJbHBIN
BBIKH/IBITII. Omnpenenure Kakou BU/]I MyTaluu.
+MOHOCOMUH

-UHBEPCUU

-TPUCOMUU

-HYJUTUICOMHH

-ieNenuu

78. Ion nefictBuem Y ®- styueit B KJIeTKe MPOoUCXoAUT noBpexaenue moiekynsl JJHK. Ho B
OpraHu3Me UMEIOTCSl aHTUMYTareHHble (GakTopbl, crieupuuecKue GepMeHThl, KOTOPbIE
BOCCTAHAaBJIMBAIOT [TOBPEXKIECHHbIE yuacTKU. Kak Ha3bIBaeTcs 3T0 cBoWcTBO MojeKynl JJHK?
-peIuIMKanus

- Iy TUIMKALHS

-0o0paTHasi TPaHCKPUIILIUS

+penapanus

-TepMUHALA

79.0npenenute Kakoi MpoIecc JEKUT B OCHOBE?

neMatpuunag JJHK 3!

21 atr ] / I
3 | | | | | ! a1l Alﬂx\ !

nanpas.JaenHe

Y

vV

-TPaHKpHUNuus+
-TpaHCIIALUS
-peIuIMKanus
-TepMUHAI
-penapanus

80. Omnpenenute HarnpasieHue cuaTeza m(1) PHK

5t HemarpuyHas JIHK

. || pMalrpussas 7THR
%{mnemw

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

Vv



-HaIpaBJICHHE
-HaIpaBJICHHE
-HaIpaBJICHHE
-HaIpaBJICHHE

oT
oT
oT

oT

5! KOHILY
5! konmy
5! KOHILY

3! konmy

u-PHK
JIHK
JIHK
p-PHK

81.I1pu oTKpBITHIX (popMax TyOepKyse3a Ha3HAYAIOT AHTUOMOTHUK PUGAMIHUIIIH ( OH CBS3BIBACT

JHK — 3aBucumyto (1)PHK nomumepasy npokapuor). Onpenenute TOpMOKEHHE KaKOTO

mporecca y Bo30yauTens Tyoepkyne3a o0ycnaBnuBaeTcs 1edeOnbIi 3pdexT pudammuimaa?

l.Tpancnsnuu;
2.00paTHOH TPaHCKPUIILINH;
3.peIUIMKaLNK;

4.06pazoBanus amuHoamiI-TPHK

S.Tpanckpunumu; +

82. Ilpu cunTtese Oenka UMEETCs ATal paclo3HaBaHUs KOJOHA U aHTUKo10HA. OnpeenuTe,
KaKo# KoMIuleMeHTapHbli TpuiuieT Haxoautes B T-PHK, eciau Bropoit Tpumier B u-PHK-YAY?

-I'yr
-VAY
+ AYA
-VI'y

-IYI



