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AHHOTAIIUA

padoueii mporpaMmbl y4eOHoi rucuumianabl 51.0.35 «Mousekyasipaas
OMOJIOTHSI»
JJIS MOATOTOBKM 0akanaBpa no HanpapJieHuio 19.03.01 «bunorexHonorus»
HANPaBJIEHHOCTU «BUOTEXHOIOTHS M MOJIEKYJISIPHASI OHOJIOTHsD»

Ileas ocBoeHUsi TMCHMILIMHBI: (OPMHPOBAHHWE Y CTYIAEHTOB CHCTEMHOTO HAyYHOTO
3HaHMS 00 OCHOBHBIX KJIETOYHBIX Makpomonekymax, Bkmouas JIHK, PHK, O6enkn,
OMOJIOTMUECKUX TMYTAX TMepeaaun HHPOPMAIHMH MEXAy HHUMH, a TaKke O chernuduke
MOJIEKYJISIPHOTO, HAJMOJICKYJISIPHOTO U CYyOKJIETOUHOTO YPOBHEW OpraHM3aluud OHMOJOTHYECKUX
cucteM. Kypc «MomekynspHas OWONOTHS» PACKPHIBAET KIIIOUEBBIC IOHITHS W OCHOBHBIC
npobiemMbl  CTpoeHHs W (YHKIHMHA  KJIETOYHBIX MakKpoMoJyieKysl. JIaHHBIH Kypc Jaer
dbyHIaMEHTaIbHBIC 3HAHUS O CTPOCHUHU U CBOMCTBAX MAaKPOMOJIEKYII, BXOASIIUX B COCTaB KMBOM
MaTepuu, UX XMMHUUYECKUX MPEBPAIICHUSIX W 3HAUCHUM STUX MPEBpAICHUN i1 MOHUMAHMS
(HU3UKO-XUMHYECKUX OCHOB JKM3HHU. B X0JIe M3y4deHUs TUCHUIUIMHBI PACKPBIBAIOTCS OCHOBHBIC
MOJICKYJISIPHBIE MEXaHWU3Mbl HACIIEJICTBEHHOCTH M aJanTalud OMOXMMHUYECKUX IPOIECCOB B
JKUBBIX OpraHU3Max K HW3MEHSIOIMUMCS YCJIOBUSM OKpyXKawomed cpeasl. Dopmupyercs
MOHUMAHWE EIWHCTBA META0OIMYECKUX TMPOIECCOB B OpPraHu3Me W WX PEryJsuud  Ha
MOJIEKYJISIPHOM, KJIETOYHOM, OPraHU3MEHHOM YPOBHSIX.

MecTo TMCHUNJIMHBI B Y4eOHOM IUIaHe: NUCIUIUIMHA BKIIOYCHA B 00s3aTENbHYIO Y9acTh
ydeOHOro TuraHa mo HampasieHuto mnoarotoBku 19.03.01 «buoTtexHoOTHs», HAMpPaBICHHOCTH,
«buorexHoNMOTUST U MOJEKYIsApHas OMoNorus» SBISIOTCA «DuU3nuecKas U KOJUIOMTHAS XUMUSD),
«Oprannueckas xumus», «buomoruss ¢ ocHoBamu d3Koynorun», «buodwusukay. JucrumimHa
«MomnekynsipHast OMOJIOTHSD» SBJSIETCS] OCHOBOIIOJIATAIOMICH ISt U3YYCHHS CIIEAYIOMIUX TUCITUTUIHH:
«MeTtoapl pelakTUpOBaHMS TeHOMay, «l'eHerndeckue TeXHOJOTHN» «OCHOBBI CHCTEMHOMU
ouonorumn», «MoeKyIsipHas BUPYCOIOTHs, «OCHOBBI OMOTEXHOJIOTHUHU YKHBOTHBIX).

TpeOoBanust K pe3yjJbTaTaMm OCBOCHHSl JUCHMILIMHBI: B PE3yJlbTaTe€ OCBOCHHS
TUCIUIUTMHBEL hopmupyroTes cienytomue kommereHiuu: OINK-1.1; OIIK-1.2; OIK-1.3; OIK-7.1; OIK-
72; OIIK-7.3

KpaTkoe coaep:kaHue IMCUHMIUVIMHBI. JUCHUIUIMHA «MoJeKynsapHas OHOJIOTHS »
MO3BOJISIET CHOPMHUPOBATH y CTYACHTOB YETKHE TMPEJCTABICHUS O TMPUHIMIAX CTPYKTYPHOM
opranmu3anuy, QyHKIUIX U METOAAaX M3ydeHUs OCIKOB M HYKJICUHOBBIX KHCIIOT, 3aKOHOMEPHOCTSIX
OCHOBHBIX MOJICKYJISIPHO-TEHETUYECKUX TMPOLECCOB, MPOTEKAIOIMMX B KIETKaX HYKApHUOTOB,
MPOKAPUOTOB U Y BUPYCOB: PEIUIMKAIIUU, PEKOMOWHALIUN, MyTalluy, perapalyu, TPAaHCKPUIIIIHH,
crtaiicuara u mpoueccudara PHK, OunocuHTese Oenka, a Takke MeXaHM3Max HMX peryiasnuu. B
paMKax AUCHUIUIMHBI pacCMAaTPUBAIOTCA MPHUKJIAJAHBIE ACTIEKThI MCIIOIb30BAaHUS U COBPEMEHHBIC
METO/Bl MOJICKYJISIpHOW Ouonoruu. B xoxe ocBoeHWs y4uyeOHON MUCHMIUIMHBI CTYIACHTBHI ydaTCs
AQHAIM3UPOBATh CBSI3b MEXKIY XUMHYECKHM COCTaBOM, CTpOSHHEM M (QYHKIUEH OMOMOIEKYII,
HaXOAUTh B3aMMOCBSI3b MEXKIY Pa3IMYHBIMU HUX KJIACCAMH B XOJI€ MPOILECCOB, MPOTEKAIOIIUX B
kierkax. llpenmonaraercs, 4To CTYJIEHTHI CMOTYT NPUMEHSATH IMOJYYEHHBIE B XOJE€ OCBOCHUS
y4eOHOW JTUCIUIUIMHBI 3HAHHWS B NMPAKTHUYECKOW M HAyYHO-MCCIIEIOBATEIBLCKOM paboTe, a TaKke
MPUMEHATh UX TIPU U3YYCHHUH JPYTHX OMOJOTUYECKUX TUCIUILUIMH. TakuM o0pa3oMm, MUCIUILIMHA
«MonekynsipHass ~ OMOJIOTHS»  MMEET  TEOPETHUECKYId W MPAKTHKO-OPHUEHTHUPOBAHHYIO
HanpasJieHHOCTb. Kypc paccunTtaH Ha 2 ceMecTpa.

O0masi TPya0eMKOCTh IMCUMILUIMHBI/B T.4. MPaKTH4YeCKass NOAroToBka: 216/6

(4acpy/3a4. ef1.)

IIpomesKyTOUHBIH KOHTPO0JIb: 3K3aMeH

1. Illeanb ocBOeHNUSI TUCITUILIMHBI

HeHBIO OCBOCHHA AOHUCHUIIIIMHBI ((MOJIeKYJ'IHpHaﬂ OMoJIOTHs»  SBIIICTCS
CUCTCMHOI'O HAYYHOI'O 3HAHUA 00 OCHOBHBIX KJICTOYHBIX MAaKpOMOJICKYJIax, BKIIHOYasa



JAHK, PHK, Genku, 6uosiorndeckux myTsX nepeaadyd HHQoOpMaluu MeXa1y HUMH, a
TaKXke 0 crenuduKe MOJIEKYJIIPHOT0, HAJAMOJIEKYISIPHOTO U CYOKJIETOUHOTI'O YPOBHEM
OpraHu3alKKi OUOJIOTMYECKUX CUCTEM.

2. MecTO IMCHUILVIMHBI B y4e0HOM Ipouecce

HuctuminHa «MonekyisgpHas OUOJIOTHs» BKIIOYEHA B 00S3aTEIbHYIO 4YacTh
y4eOHOro IUlaHa MO HalpaBJCHUIO TMOATOTOBKM JIMCUUIIMHA BKIIOYEHA B
00s3aTeNbHYI0 YacTh y4eOHOro IUTaHa MO HampasieHuto noarotoBku 19.03.01
«buorexHonorusy, HanpaBIeHHOCTH «BHOTEXHONIOTHS U MOJIEKYJIIPHAs OHOJIOTHI.
aBisitorcss  «Dusnyeckass W KOJUIOMAHAs XuMus», «OpraHudeckas XUMHSD,
«buonorust ¢ ocHoBamu 3KosoTHNY, «buodusukay. Jucuumimna «MonexkyspHas
OuoNorus» SABISAETCS OCHOBOIOJIATAIOMICH ISl U3YyUEHUS CICAYIOUINX TUCIUIUINH:
«Metoapl penakTupoBaHUsi TeHOMa», «l'eHeTmyeckne TexHOJOTHuW» «OCHOBBI
CUCTEMHOUN Ouonorum», «MonekymnspHas BUPYCOJorus», «OCHOBbI OMOTEXHOJIOTHU
YKUBOTHBIX).

PabGouass mnporpamma aucuuIUiMHBL «MoJekynspHas OWoJorus» IS
WHBAJIMJOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI pa3padaTbiBaeTCs
WHIUBUYaIbHO C  y4eTOM  OCOOCHHOCTEH  NCUXO(PHU3UYECKOro  pa3BUTHS,
WHUBUTyaJIbHBIX BO3MOXXHOCTEN U COCTOSIHUSI 3/I0POBBS TAKMX 00YyYarOLIUXCsl.

3. [lepeveHb MUIAHUPYEMBIX Pe3YyJIbTATOB 00y4eHHS MO JMCUHUILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHMS 00pa3oBaTeIbHOM
NPOorpaMMsl

OOpazoBaTenbHbBIC PE3YJIbTaThl OCBOCHUS JUCHUIUIMHBI  0OyJaronuMmcs,
MpeICTaBIICHBI B Tabuie 1.

4. CTpyKTYypa 1 coAepKaHue TUCIHUILIHHBI

4.1 Pacnipenesienne TPyA0EMKOCTH JUCHUIUIMHBI 10 BUaM padoT 1o
ceMecTpam

OO6mast TpyI0EMKOCTh AUCHUIUIMHBI cOocTaBiseT 6 3ad. en. (216 wgaca), ux
pacrpejiesieHre 1Mo BujiaM paboT ceMecTpaM MpeJICTaBICHO B Tabuiie 2.
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3AOYHASA ®OPMA OBYYEHMUSA

TaOmura 2

Pacnpenesienue Tpya10éMKOCTH IUCHHUILIMHBI 10 BHAaM padoT Mo ceMecTpam

* B TOM YHCIIe TPAKTHYECKast MOATOTOBKA (CM YUeOHBIH TJIaH)

Bun yueoHoii padoTbi

TpynoémMkocTb

qgac.
BCero/*

B 1.4. mo

ceMecTpam

Ne 5

Ne 6

Oo6uas TPyA0EMKOCTh AUCITUIUIMHBI IO YICOHOMY TUIaHY

216

36

180

1. KonTakTHasi padora:

28

2

26

AynutopHasi padora

6 mom qucne.

nexyuu (J1)

12

10

npaxkmuyeckue 3auamus (113)

nabopamopuule pabomul (JIP)

16

16

Kypcosas paboma (npoexm) (KP/KII) (koncynemayus,
3auuma)

KOHCYZbmayuu neped IK3AMEHOM

KOHMaxkmuas paboma Ha npomexcymouynom konmpone (KPA)

0,4

0,4

2. CamocrosiTeqibHast padora (CPC)

179

34

145

pechepam/3cce (nod2omosxa)

Kkypcosas paboma/npoexm (KP/KII) (nodzomoska)

pacuémuo-epaghuueckas paboma (PI'P) (noocomoska)

KOHmMpOJbHAsl paboma

camocmosmenvbHoe uzyyerue pazoenos, Camono02omosKa
(npopabomxa u nosmopenue 1eKYUOHHO20 Mamepuala u
Mamepuana y4eOHUK08 u yueOHviX nocooull, N0020MosKa K
NaOOPAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOLLOKEUYMAM

um.o.)

179

34

145

Ilooecomoska k 3K3ameHy (KOHMpOib)

8,6

8,6

Iloozomoska x 3auémy/ 3auémy ¢ oyenKoll (KOHmpoJib)

Bun mpoMexyTouHOTro KOHTPOJIS:

OK3aMeH

4.2 Conep:xanue TUCHUATIIAHBI

3AOYHASA ®OPMA OBYUYEHUA

TemaTn4yecknii JIaH y4e0HOM TN CHUTINHBI

Tabmuma 3



HaumeHnoBaHue pa3aesioB U TeM AYNHTOpHAs padoTa Bueaymiro
T () Bcero I3/C JIP IIKP pHasi
BCEro BCEro pa60Ta CP
Paznen 1. «BBegeHue B MOJIEKYJISAPHY IO 5 4
OMOJIOTHIO»
Tema 1. «IIpeamer, uenu, 3agauu 1 3 2
OCHOBHBIE METO/Ibl MOJIEKYJISIPHOM
OHOJIOTUI»
Tema 2. «IHK u xpaneHue 610I0rn4eckoi 2 2
nHpopmaIm»
Pa3nea 2. «CTpykTypa u QyHKIUH 5 4
HYKJIEMHOBBIX KHCJI0T. MeToabl
uccjaenopanusa JJTHK u PHK»
Tema 3. «CtpykTypa 1 QpyHKIIUH 2 2
HYKJIEMHOBBIX KHUCI0T. CBOMCTBA
HYKJIEMHOBBIX KHCIIOT)»
Tema 4. «MeToab! UCCIeJOBaHUI 3 2
HYKJIEMHOBBIX KHCIIOT»
Pa3nea 3. «Tomoaorus JJTHK — 4 4
¢dyHKknuoHanbHBIE TeopMaIID)
Tema 5. «IIpobaema kommaktuzanuu JJHK. 2 2
DepMEHTBI, y4aCTBYIOIINUE B
kommaktuzanuu JJHK»
Tema 6. «CynepckpyuuBanus JJTHK» 2 2
Paznen 4. «Hykieocoma, XxpoMaTHH U 4 4
CTPYKTYpPa XpOMOCOM))
Tema 7. «Hykneocoma u cTpykTypa 2 2
XPOMOCOM BBICIIETO MOPSIIKA»
Tema 8. «Perynsamus cTpyKTypsl 2 2
XPOMAaTUHA
Paznen 5 «Penamkanus JHK» 4 4
Tema 9. «O0mue MEXaHNU3MBI 2 2
pETLTUKALIID.
Tema 10. «Pennukanus y TpOKapuoTOB U 2 2
9YKapHOTOBY
Paznen 6 «Penapanusi. Myranum» 4 4
Tema 11. «MyTaressl 1 MyTaIum, 2 2
Tewma 12. «Mexanuzmsbl penapanuu JJTHK» 2 2
Pa3nen 7. «Pexomounauus JJTHK» 10 10
Tema 13. «Pexombunanus JITHK xak 2 2
MPOLIECC penapalum»
Tema 14. «®epMeHTHI peKOMOHHALIUNY 2 2
Tema 15. «I"'omosoruvHast peKOMOWHAIIHS Y 2 2
SYKapUOTOB U HETOMOJIOTHYHOE
COEJIMHEHHUE KOHIIOBY
Tema 16. «MexaHU3MBbI calT-crienU(PUIHOM 2 2
pEeKOMOWHAIIHI
Tema 17. «MexaHU3Mbl TPAHCIO3ULIUI 2 2
Bcero 3a 5 cemecTp 36 34
Pa3nen 8. «Tpanckpunuus " 46 4 39
NMPOUECCHUHD
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Tema 18. «TpaHckpunuusg y 1po- H 16 | ) 13
HYKapHUOTOB — OOIIIME MEXaHU3MBD)

Tema 19. «[Tpoueccunr MPHK: 14 13
KOIUPOBAaHHWE, TOJNUAJCHUIUPOBAHUE W 1

CIUTAiCUHT. AJIbTEPHATUBHBIN CIIACHUHI

Tema 20. «Perynsius TpaHCKPUIILII) 16 1 2 13
Paznen 9. «I'eHeTHYECKOI KOI» 32 2 2 28
Tema 21. «tTPHK kak Monekyna-agamnrep. 16 1 ) 13
['unoTe3 KoneGaHui»

Tema 22. «CBo¥icTBa TEHETHYECKOTO KOIa» 16 1 15
Pa3znea 10. «kbunocuHTe3 0€IKa» 32 2 2 28
Tema 23. «CtpykTypa u GyHKIHUS pruOOCOM 16 1 ) 13
MPOKAPUOTOB U SYKAPHUOTOB)

Tema 24. «MexaHu3Mbl TpaHCIALUU Y 16 | 15
OaKTepHil U 3YKapuOTOB

Pa3nea 11. «Peryasinus 3kcnpeccuu 63 3 3 52
T€HOBY

Tema 25. «Perynsuust TpaHCKPUIILIUH Y 16 | ) 13
OaKTepHil U SYKapuOTOBY

Tema 26. «TocTTpaHcKkpUNIIMOHHAS 16 | ) 13
PEryJISIKs SKCIPECCUU TEHOBY

Tema 27. «MonekynspHas Ouonorus, 16 1 ) 13
OHMOJIOTHUS pa3BUTHSL U HBOJIIOLIMSD

Tema 28. «MonekynsipHas OHOJOTHS B 15 13
COBPEMEHHOM MEIUIIHE, CEJILCKOM 2

X03SIUCTBE, MPOMBIIILIICHHOCTI)

KOHMAKMHAsi paboma Ha NPoMed’CcymoyHoM 0,4 0,4
xonmpone (KPA)

Tloocomoska K 9K3ameHy (KOHMpOob) 8,6

Bcero 3a 6 cemecTp 108 10 16 9 145
HToro no nucuuninge 216 12 16 9 179

Paznen 1. «BBeeHue B MOJICKYJISIPHYI0 OMOJIOTHI0»

Tema 1. «Ilpeamer, meJu, 3a7a4u M OCHOBHbIC METOAbI MOJIEKYJSIPHOM

OMOJIOT N

1. MonekysipHOE CTpOEHHUE BELIECTB U IBOJIIOIMOHHBIE CBA3U

2. XpaHeHue U niepesjaua reHeTUIeCcKoi nHdopmanuu.

3. 3MeHeHus HaclIeICTBEHHOM MH(OPMAaILIUY KaK OCHOBA 3BOJIOIUH.
4. Xumnueckas 3Boiironns 6uomonexyi. ['unoreza PHK-mupa.
5. MeToap1 MOJIEKYIISIpHOM OHMOJIOTUU U €€ POJIb B COBPEMEHHOM KU3HU

Tema 2. «/IHK u xpanenue 0uoJiorndeckoii ”HGOpMaun»

6. 'enetuka Meunensa

7. LluTOreHeTHKa — IBUKEHUE XPOMOCOM B XOJE€ MUTO3a U MENO03a

8. XpoMocoMHas Teopust HaclIeOBaHUs

9. MonekyinsipHasi FeHETUKA

Paznen 2. «Ctpykrypa M (YHKIUHM HYKJIEHHOBBIX KHCJIOT.

uccaenoanusi JJHK n PHK»

MeTtoabl
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Tema 3. «Crpykrypa " (YyHKIUM HYKJIEHHOBBIX KHCI0T. CBoiicTBa

HYKJIEHHOBBIX»
10. X¥MHU4eCKuil COCTaB U CTPOCHUE HYKJIEMHOBBIX KUCIOT.
11. JlononHuTenbHble GYHKIIMU HYKJICOTHIOB B KIETKE

12.TTomumopdusm ctpykrypsl JJHK.
13.CpoiictBa IHK: nenatypaius u peHarypaius; raOpuanu3amnus 1 OTKUT,
TUIO- U TUIIEPXPOMHBIN 3P (EKT; onTuyecKas MIOTHOCTb.
14. Tunel PHK 1 ux pacnpocTpaHeHHOCTb.
Tema 4. «MeToabI HcCJIEI0BAHUA HYKJIEHHOBBIX KHCJIO0T»
15.1TonmmmepasHast nenHas peakuus.
16. detexuus mpoayktos [11P: anexTpodopes B arapo3HoMm rene.
17.I1LIP B peaibHOM BpeMeHH, PparMEHTHBIN aHAIHU3.
18. Pectpukuuonnsiii ananu3 JJHK. Monexynspasie Mmapkepsl: SSN, SNP,
RFLP, PAPID, SCAR, STS.
19. Meroabl rubpuauzannuu HykjIeunHOBbIX KUcIOT. JJHK 301751
20.Cay3zepn- u Ho3epH-0JIOTTHHT.
21. Texnonorus pekomOunanTHeIX JIHK. Knonupoanue JIHK in vivo.
22. Kinonupymomye 1 3KCIpecCUpyromire BeKTopbl. bubinmnoreku reHoMHON
u k/[HK.
23. CeKkBEHUPOBAHHNE HYKJIENHOBBIX KUCIIOT.
24. Ananu3 3KCIIPecCUu reHoB.
25.I'eHoMuKa, TPOTEOMHUKA M TPAHCKPUIITOMUKA
26.U3yyenne QpyHKIMI TEHOB U UX MPOJIYKTOB
Pasnen 3. «Tomosorus JITHK — ¢pynkunonaabHubie gegopmanum»
Tema 5. «IIpodaema kommakTuzanuu /IHK. ®epmeHThl, y4acTBywwmue B
komnakTuzanun JHK»
277.@yHKUHS XPOMOCOM u CIIEHHAIN3UPOBAHHBIC T€HOMHBIE
MOCJIEA0BATENBHOCTH
28.¥Ymnakoska JJHK B xpomocoMbl
29.Ctpyktypa  OaktepuaibHOM  XpomocoMbl.  [locienoBarenbHOCTh
T€HOMOB U YUCJIO T€HOB IPOKAPUOTOB
30.0nepoHHas opraHu3alysi F€HOB IPOKApPHUOTOB.
31.bakTepuanbHble TIa3MHUIbI
32.JHK muTOoX0HApHUI U XJIOPOIIACTOB
33.CtpyKkTypa reHoMa 3yKapuoTOB. DK30H-UHTPOHHOE CTPOCHUE I€HOMa
3YKapHOTOB.
34.1TocneaoBaTeIbHOCTH TEHOMOB M YUCJIO T€HOB 3yKapUOTOB
35.Kmacreppt  u  mnoBropbl.  Jlymiukanuss  reHoB.  JluBepreHuus
nocnenoBatenbHocTel. [1ceBaorensl. Catemuthbie JJHK
36.DepmenTsl, ciocobcTByIOMME yiuioTHeHuo JJTHK
37.baktepuanbHble TOIOU30MEPA3bI
38.Tonouzomepasbl 3yKapruoTOB
39.benku SMC u KOHAEHCAIUA XpOMaTHHA
Tema 6. «CynepckpyunBanus JHK)>
40.Cynepcrmmpanuzamusa JJHK
41.Mepa TonoJIornuecKou cBsi3u U packpydeHHocTs JJHK
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42.®opwmsl yrmotaenus JHK npu cynepcnupanuzaiuu
Paznen 4. «Hyky1e0cOMa, XpOMATHH M CTPYKTYPa XpOMOCOM
Tema 7. «<Hykj1€0COMa U CTPYKTYpPa XPOMOCOM BbICIIET0 MOPSAIAKA»
43.HykneocoMbl: OCHOBHBIE €IMHUILIBI KoHAeHcauu [JHK
44.T UCTOHOBBIE XBOCTBI U MEKHYKJIIEOCOMHBIE CBSI3U
45.CTpyKTypbl XpOMOCOM BBICHIETO MOPSIKA
46.Poab ructona H1 B hopMupoBaHUK XpOMaTOCOMBI
Tema 8. «Peryasuus CTpYKTYpbI XpOMATHHA»
47.]luHaMMKa HyKJI€0COM
48.KoMIIeKChl peMOAEIHMPOBAaHNS XPOMATHHA
49.BapuaHTbl CyObEIUHUI] TUCTOHOB
50.COopka HyKJI€OCOM U POJIb IIAIIEPOHOB
51.Moaudukarust THCTOHOBBIX XBOCTOB U pelryisanus goctynHocta JJHK
52.I ICTOHOBBI KOJT
Pa3nen 5 «Pemsmmkanus JTHK»
Tema 9. «O0mue MeXaHU3MBbI PeNJIMKALMI)
53.Jloka3arenbCcTBa MOJIYKOHCEPBATUBHOTO MEXAHU3MBbI PETUIMKALIMHY.
54.Tunbl peruimKanuu
55.Xumusa JJHK-nonumepas
56.Ctpoenue nosmmepassl [ u nonumepassr 111
57.CtpyKTypa periMKaTUBHON BUIIKU
58.DepMeHTHI peIIMKaly, PEIUINCOMA
Tema 10. «Penuinkanusi y npoOKapuoTOB U 3YKAPHOTOB)
59.Permukanus IHK mpokapuoroB Ha mnpumepe E. coli: unuMnmanms,
AJIOHTALMsl, TEPMHUHALIMS.
60. IHK-nonumepasbl 3ykapuoToB: MHOT0OOpa3ue 1 Kiaccuduxanus
61.OcoO0EHHOCTH peIIMKAIlMK Y dYKapUOTOB Ha NpuMmepe Saccharomyces

cerevisiae.

62.0co00CHHOCTH  peIIMKAIlid  TEJIOMEp  XPOMOCOM  JYKapHOTOB.
Tenomepasa.

63.I'enetnueckas U (epMEHTaATUBHAs PEryJsiusa KIETOYHOTO ITUKIIA
3YKapUOTOB

Paznen 6 «Penmapanusa. Myranum»
Tema 11. «MyTaressl 1 MyTaLUN»
64.MyTaruu: oHsATHE, KIacCu(HUKaIs, PoJb B )KU3HHU KIETKU, OpraHu3Ma
U BUJIA.
65.'opssune TOUKH 1 YacTOTa MyTalUM.
66.MyTareHsl.
67.®usndeckue (HakTopsl, BeI3bIBaroNMe nmospexacaus JJHK
68.0xkucnurenbHbie ToBpexaeHus JJHK
69.Tect DiiMca 11 uaCHTU(UKAIIMA MYTareHOB
Tema 12. «Mexanu3zmsbl penapanuu JHK>»
70.Penapauusi: pojib B JKM3HU KIJIETKH, KJIaCCU(pUKALMSI MEXaHU3MOB
penapanum.
71.1Ipsamoe BoccTaHOBIIEHHE: (POTOPEAKTUBAIIUS
72 . Ipydpuaunr
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73.Penapanus ANKAJIMPYOLIUX NOBPEXKICHUN, BOCCTAHOBJICHUE
bochoandupHBIX CBSI3EH.
74.OKCUM3UOHHAS penapanys HyKJI€OTHI0B U OCHOBAHUI
75.MucMmaTu-penapanus
76.SOS-penaparnusi.
77 .IlocTpermmkaTuBHAS penapanus
Pa3nen 7. «PexomOunanus JJTHK)
Tema 13. «PexomOnnanus JHK kak npouecc penmapauumn»
78.Penapauus  ABYLENOYEYHBIX  pa3pblBOB  IMYyTEM  T'OMOJOTMYHOMN
pEeKOMOMHAITUN
79.Komnanc penjaukaTMBHOW BHJIKM U €€ PEKOHCTPYKLHS C MOMOILBIO
JBYLIENIOYEYHBIX Pa3pbIBOB
80.Perpeccus perimkaTUBHON BUIIKU
Tema 14. «@epMeHTbI PEKOMOMHAIIUID)
81.DepMeHTaTUBHBIE MalIMHBI B OakTepUalbHOM PEKOMOMHAIIMOHHOM
penapanuu JJHK
82.RecBCD u RecFOR u nnunuanus pekoMOMHAIIMOHHOM pernapaiuu
83.baktepuanbHas pekomOnHa3a RecA.
84.BoccTaHoBIeHHE PEITUKAIIMOHHON BUJIKK Y OaKTepuit
Tema 15. 'omonoruyHasi pekOMOMHALMS Y 3YKAPHOTOB U HETOMOJIOTHYHOE
COoeJMHECHUE KOHIIOB
85.MelioTndeckass pEeKOMOWHAIUA © €€ BKIAJ B TCHETHYECKOE
pazHooOpasue
86.PexomOnHaLIMS B X0/1€¢ MUTO32
87.HeromosornyHoe cOeJMHEHNE KOHLIOB
Tema 16. Mexanu3Mbl caiT-cieniu(PpUIHON peKOMOMHAIIM A
3HavyeHue calT-cienu(PUIHON peKOMOMHALIMH
88.MexaHusm canT-crenuPpuIHON peKOMOUHAIIUH
89.CailT-cienrpuuHas peKOMOMHAIUS KaK YacTh >KU3HEHHOTO IHKJIA
BHUPYCOB
90.Perynsamuss sKkcnpecCuM TEHOB IMPU IOMOIIM MEXaHHU3MOB CaMT-
crenupuUIHON peKOMOMHAIINH
91.BcniomoraTenbHble O€lKU caT-crienupuIHON peKOMOUHAINH
Tema 17. MexaHu3Mbl TPAHCIIO3U LM
92.Tpu OCHOBHBIX MMYTH TPAHCIO3ULIUU
93.Knaccudukanusa 6akTepruagbHbIX TPAHCIIO30HOB
94.PeTpoTpaHCIIO30HbBI 3YKapHOTOB
95.9BoNOLIMOHHAS CBSI3b PETPOTPAHCIIO30HOB U PETPOBUPYCOB
Pasznen 8. « Tpanckpunuus ¥ NpoueccuHN
Tema 18. « Tpanckpunuus y npo- 1 3yKapuoToB — 001IHe MeXaHU3MbD)
96.PHK-nosimmepasbl 1 OCHOBBI TPAHCKPHUIIIUU
97.baktepuanbHble IPOMOTOPHI
98.Ponp curma-akTopa B UHUIMALMKA TPAHCKPUIILIMM Yy OaKTEpHil.
MHuoroo6pa3ue 0akTepuaabHbIX CUrMa-(PaKkTOPOB U UX TIPOMOTOPHI
99.3n0HTaMs U TEPMUHALIMS TPAHCKPUIIIIUHU Y OaKTEpUi
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100. Xapakrepuctuka PHK-nmonumepas sykapuoTOB M CTPOCHHME HX
IPOMOTOPOB
101. Ponb TpaHCKpUNIIMOHHBIX (DaKTOPOB B MHUIMAIIUN TPAHCKPUIIIIUU
YKapuOTOB
102. MexaHu3Mbl TEpMUHAIIMU TPAHCKPUIILIMK Y 3YKapHUOTOB
103. Caa3b Tpanckpunuuu ca ¢ penapauueit JJHK, npoueccunrom PHK
u Tpancnoptom MPHK
Tema 19. «IIpoueccunr MPHK: k3nupoBanue, noJimajeHWJINPOBaHUe U
CIVIAMICHMHI. AJTbTEPHATHBHBIN CIJIAMCHHI»

104. KsnupoBanue — MexaHu3M U 3HaYCHHE

105. [TonmnaneHnnupoBaHuE — MEXaHU3M U 3HAYEHUE

106. KoopauarnpoBaHHas perynsuus K3IHPOBaHUS MPHK,
MOJIMAJCHUIMPOBAHUS U CIUIANCUHTAa BO BPEMS TPAHCKPUIILIUU

107. Mexanu3m crutacunra. ['paHua 3K30H-UHTPOH

108. CtpoeHue CriaiicocoMsl.

109. AJIbTEpHATUBHBIN CIUIANCUHT — 3HAYEHHUE U TIPUMEPBI

110. CaMocIutaiiCupyrommnecs UHTPOHBI

111. TpaHc-crutaiicuar

Tema 20. «Peryjsiuusi TPAHCKPHUIIIIHID)
112. PenaxtupoBanne PHK
113. Tpancnopt u nerpanauus PHK
114. IIponeccunr He kopupyrommx PHK
115. IIponeccunrossie Tena — mecra xpanenus u aerpaganuu MPHK B
YKapUOTOBHYECKHUX KJIETKaX
Pa3nen 9. «I'eHeTHYecKOH KOI»
Tema 21. «TPHK kak mosiekyna-aganrtep. ['unore3 kojiedanuiny
116. Crpykrypa TPHK

117. ['unoTe3a kosieOaHuil M pacno3HaBaHuUsl KOJIOHA aHTUKOJOHOM

118. [TomaBneHne HEKOTOPBIX MyTaluil crieruanbHbiMu TPHK
Tema 22. «CBoONCTBA TeHETHYIECKOI'0 KOAA»

119. CBOMCTBaA '€ HETUYECKOTO KOJIa

120. HcTopus pacumppoBKy reHETUYECKOTO KOa

121. HckimroyeHus U3 reHeTHYECKOro Koaa

Pasznen 10. «buocunTes 6enka»
Tema 23. «CtpykTypa U GyHKIHMs pud0ocoOM NPOKAPUOTOB M 3YKAPHOTOB)

122. Crpoenue, cTpyktypa ©u (GYHKIUM pPUOOCOM 3SYKapHOTOB U
IPOKapHOTOB

123.  Accoumanus u AUCCOLHUAIMS pUOOCOM B XO/1€ TPAHCISIIUU

Tema 24. «MexaHN3MbI TPAHCASIUUM Yy OaKTepPHil 1 JyKAPUOTOB

124. NHunmanus TpaHCIsUMUA y NPOKAPUOTOB M dYyKapuT. PakTopsl
WHULIMAIMU TPAHCISLUN

125. DOopMUPOBAHUE NIENTUIHOMN CBSA3U B XOJE IJIOHTALIUU

126. VYrnpasnenue TtpaHciokanuend ¢ mnomonipto ['Tda3er  dakropa
snoHranmu G

127. Perynsuus UMKIOB SJIOHTalMd IIPU TMOMOILM CBSI3bIBAHUS U
rugponusa ' TO
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128. TepMuHauMs TpaHCIALUN

129. dakTop pEUUPKYJISAIUH PUOOCOM U MOJATOTOBKA K HOBOMY IMKITY
TPaHCIIALU

130. DHEPreTUYECKOE COMPOBOKICHUE TPAHCIIAIUN

131. BiansiHne aHTHOMOTMKOB M TOKCHMHOB Ha OHMOCHMHTE3 Oejlka Ha
YPOBHE TPaHCIIAIUN

132. Cesi3anHOe ¢ TpaHcasaiuen yaainenue aedexrnoin MPHK

133. ®onauHr 0eJIKOB, X KOBAICHTHAs MOAU(DUKAIIS U TapreTUHT

Paszpnen 11. «Peryasinusi 3KCrpeccuy reHoB»
Tema 25. «Peryasinusi TPAHCKPUNIIMHA Y OAKTEPHA M 3YKAPHOTOB

134. AKTHBaTOpbl M pemnpeccoppl, W HUX pPOJb B HWHHULMALUU
TPaHCKPHUIILUU

135. WNHterpanust CurHajaoB B XOAE€ PEryjsiIMM  TPaHCKPUIILUU.
KomOuHaTOpHBII KOHTPOJIB

136. Perynsamusa nHykineocomamu

137. CtpykTypHble OCHOBBI  peryisiuuu  TpaHckpunuuu. JIHK-
CBS3BIBAIOIIME MOTUBBI OEITKOB-TPAHCKPHUITIIMOHHBIX (haKTOPOB

138. MexaHu3M peryJssiuu lac-omepoHa W aTTeHyaluH trp-orepoHa.
DuxaHcepbl. CalJIeHCEPHI.

139. KoakTuBaTopsl U KOpenpeccopsl

140. ATTEeHI0aMsA TPAHCKPHUIILUS

141. SOS peryssus

142. Pubonepexnmrouarenn

Tema 26. «IlocTTpaHCKPUIIIMOHHAS PEryJIsiliUs IKCIPECCHH TeHOB

143. ITocTTpaHcasaMOHHAs PETYIALHNS SKCIIPECCUU IT'€HOB

144. Bmusaue maneix PHK Ha crabunsHOCTh TpaHckpunrta, PHK-
unrepdepenus. Mukpo u maneie uarepdepupytromue PHK.

145. Perynsauus reHoB Ha ypOBHE TPaHCISLUH

146. KoBanentueie Moaudukamuu OENKOB M PETYJSLUS IKCIPECCUU
T€HOB

147. BHyTpukneTouHas JNOKanu3alus U €€ BIHMSHUE HA JKCIPECCHIO
TE€HOB

148. Tpanckpunuuss y 3YKapuoTOB M PEryJsiius  CTPYKTYpPBI
XPOMAaTHHBI

149. I'eHOMHBIN UMIIPUHTHHT

150. Komnencanuss 10361 T€HOB M DKCHPECCUS TE€HOB IOJIOBBIX
XpOMOCOM

151. Perynsauus skcripeccny reHOB CTEPOUIHBIMUA TOPMOHAMU

152. Ponb 5° u 3’ merpanciupyembix obnacteit MPHK B perynsauuun
DKCIPECCUU TEHOB

153. KpymnHomaciirabHast perymiasuus rpymni reHoB

154. Perynsauus skcnipeccuy reHOB U MHIUBULYAJIbHOE PA3BUTHE

Tema 27. «MosiexkyJasipHasi 0M0J10THsI, O0MOJIOTHS PA3BUTHA U IBOJTIOLU

155. Perynsauus skcnipeccuy reHOB U HHIUBUAYAJIbHOE PA3BUTHE

156. DBOJIIOIMS TPAHCKPUTIIIUOHHBIX (PaKTOPOB

157. Brnusinue HeOOIbIINX TEHETUYECKUX U3MEHEHH Ha (PEHOTHUII
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Tema 28. «Mouieky/asipHasi 0M0JI0OTHSI B COBPEMEHHO MeIMIUHE, CEJILCKOM

X03ﬂﬁCTBe, IMPOMBIINLJICHHOCTH

158.

['ennas Tepanus

I'eneTndeckass OCHOBa HACJIEACTBEHHBIX 3a00J€BaHUI W paka.

HCIIOJIB30OBAHHUEM

159. [Tonyuenne peKOMOMHAHTHBIX OEJIKOB
MUKpPOOPTaHU3MOB

160. ['eneTnyeckasi MHXKEHEPHUS PACTEHUM U KUBOTHBIX

161. JIHK TtecTrl B KpUMUHAIUCTUKE

162. Uccnenoranue JIHK nckonaemMbIx 0CTaHKOB

163.

3aHATUHI M1 KOHTPOJIbHbIE MEPONPUSITUS

DTHYecKHe BOIPOCHl COBPEMEHHOM MOJIEKYJISIPHON T€HETUKN

4.3 JleKiuM ¥ NPAaKTH4YECKUE 3AHATUSA

3AOYHASA ®OPMA OBYUYEHUA

Tabnuma 4
Coaep:xxaHue JIeKIMiA/12a00pPATOPHOT0 MPAKTUKYMA/IPAKTHYECKUX 3aAHATHI

Dopmupyembie KoJu-Bo
Ne 1 Ha3BaHMe JeKIUi/ KOMIIETEeHIIHH Bu Yacos/
No Haspanue Ja00paTOPHBIX/ o 3 HUX
n/n pasaena, TeMbl NPaAKTHYeCKUX/ KOHTPOILHOTO | nparcrue
o MeponpUsITUS cKast
CEeMHHAPCKHUX 3aHATHIA e
Ka
1. Pa3nes 1. BBenenue B MOJIEKYJISIpHY IO 1
0MOJIOTHIO
Tema 1. IIpenmer, | Jlekuus Ne 1. ITpeamer, OIIK-1.2; OIIK- 1
LIeJIM, 3aa4d U LICJIM, 3a7a4d 1 OCHOBHBIC | 1.3
OCHOBHBIE METObI MOJIEKYJISIPHON
METO/IbI ouonoruu
MOJIEKYJIIPHOU
Oounonoruu
8. Paznen 8. «TpaHCKpUNIUA ¥ POLECCUHD 7
Tema 18. | Jlekmus Ne 2. | OIIK-1.1; OIK- 1
Tpanckpunuust y | Tpanckpunmuss y npo- u | 1.2;0IIK-7.1;
npo- u | oykapuotoB —  ob6mmue | OIIK-73
3yKapuOTOB — | MEXaHHU3MBI
o0rrme Jlaboparopnas pabora Ne | OIIK-7.1; OIK- OTtBeTsI Ha 2
MEXaHU3MBI 1. CexBeHnupoBanue 10 | 7.2 BOIIPOCHI,
Cenrepy pelieHue
3a1a4
Tema 19. | Jlekuust Ne 3. IIpoueccunr | OIK-1.1; OIK- 1
«[Tpoueccunr MPHK: kanupoBanue, | 1.2; OIK-7.2;
MPHK: nonuaaeHwiupoBanue U | OIK-7.3
K3TIIUPOBAHHUE, CILJIACHHT.
MOJIMAJICHUIIMPOB | AJIbTepHATUBHBIN
aHue U | CILUTAaHCUHT
CILJTAICUHT.
AJbTEpHATUBHBIN
CILTAWCUHI
Tema 20. Jlexuusa Ne 4. Perymsuums | OINK-1.3; OIK- 1
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®opMupyeMble Koa-Bo
Ne u HazBaHMe JIeKIUH/ KOMITeTeHIIMH Bux Yacos/
Ne Haspanue J1a00paTopHBIX/ 3 HUX
n/n paszaena, TeMbl NPAKTHYeCKUX/ KOHTPOILHOTO | nparcruse
CEeMHHAPCKHUX 3aHATHI MepOnpusTHA no;fﬂ:w
Ka
Perynsanus TPaHCKPUILINU 7.2;0lIK-7.3
TpaHCKPHUIILINH Jlaboparopnas pabora Ne | OIIK-1.1; OI'K- OTBeTHI HA 2
2. Hanonoposoe | 7.1; OIIK-7.2; BOIIPOCHI,
CEKBEHUPOBAHUE OIIK-7.3 pelenne
3a1a4y
9. Pa3zgen 9. I'eneTnueckoit Kox 4
Tema 21. TPHK | JIexkmss Ne 5. TPHK kaxk | OIIK-1.1; OIK- 1
Kak  MOJIEKyJa- | MOJIeKyJia-aJanTep. 1.2;OIK-1.3;
apanrtep. ['unote3 | ['unore3 xonebaHmit OIIK-73
KoJIeOaHu JlaGopatopnas pa6ota Ne | OINIK-1.2; OINK- OTtBeThl Ha 2
3. ®parMeHTHBIN aHATN3 7.1; OIIK-7.2 BOIIPOCHI,
pelieHue
3a1a4y
Tema 22. Jlexkmmus Ne 6. Csoiictpa | OIIK-1.1; OIIK- 1
CBoiicTBa TeHEeTHYECKOro KoJia 1.3; OIIK-7.1
TeHEeTHUYECKOTO
Kozaa
10. | Pazgen 10. BuocunTe3 Oeka 4
Tema 23. | Jlexmust Ne 7. Ctpyktypa u | OIIK-1.2; OIIK- 1
Crpykrypa U | QyHKIUSA pubocom | 1.3;0I1K-7.1
byHKIHS MIPOKapHUOTOBPB "
pubocom YKapuOTOBOB
npokapuoToB M | JlaGopartopnas pabota Ne | OINIK-1.1; OINK- OTtBeThl Ha 2
JYKapuOTOB 4. Ctpyktypa u ¢yHkuus | 7.2 BOIIPOCHI,
pubOCOM MPOKAPUOTOB U pelieHue
9YKapuoTOB 3a1a4y
Tema 24. | Jlexmusa Ne 8. Mexanusmel | OIIK-1.2; OITK- 1
MexaHu3MbI Tpancsiuuu y 6axtepuit u | 1.3; OIIK-7.2
TPaHCIALUN y | DYKapuoTOB
OakTepuit u
9YKapuoTOB
1. Pazgea 11. «Peryasiuusi 3KCIpecCuy reHOB) 11
Tema 25. Jlexkmuss Ne 9. Perynsuus | OIK-1.2; OIK- 1
Perynsiuus TpaHckpunmun y 6akrepuit | 1.3; OIK-7.2
TPAHCKPHIIIIMA Yy | U DYKAPHUOTOB
OaxTepuii u JlaGopatopnas pa6ota Ne | OIIK-1.1; OINK- OtBeThl Ha 2
JYKapuOTOB S. Perymsamus | 7.1;OIIK-7.3 BOIIPOCHI,
TPAHCKPHUMILHU y OaKTepuit pelieHue
U DYKapUOTOB 3a1a4y
Tema 26. | Jlexmus Ne 10. | OIIK-1.1; OIK- 1
ITocrrpanckpunn | ITocTTpanckpunimonHas 1.2;OIIK-1.3;
HMOHHAs peryJsius skcrnpeccun | OIK-7.2
perysius TCHOB
JKCIIPECCUU JlaGopatopnas pa6ota Ne | OINIK-1.2; OIlK- OTtBeThl Ha 2
TCHOB 6. 7.1, OIIK-7.3 BOIIPOCHI,
[TocTTpancKpunIMOHHAs pelieHue
pEryJsiiMsl  DKCIPECCUU 3a1a4y
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®opMupyeMble Koa-Bo
Ne n HazBanme JIeKHHH/ KOMIIETEHIIUH BI/[]I Yacos/
Ne Ha3Banmne J1a00paTOPHBIX/ 3 HUX
KOHTPOJIBHOTO | ;paicruue
n/n pasaeiia, TeMbI NPAKTHYeCKUX/
o MeponpHsITHS cKast
CEeMHHAPCKHUX 3aHATHI P
Ka
TE€HOB
Tema 27. | Jlexuus Ne 11. | OIK-1.2; OIK- 1
MonexkyinspHas Monexynsipuast Ouonorus, | 7.1; OIIK-7.2
ouosorus, OWoJoTHsl  pa3BUTUA U
Oouomorus ABOJTIOLUS
pa3BUTHUSA u | JlJaboparopnass pabora Ne | OIIK-1.3; OIlK- OTtBeTsI HA 2
HBOJIFOLUS 7. Monekynspnas | 7.1;OIK-7.3 BOIIPOCHI,
ouosorusl, ouosorus pernieHue
Pa3BUTHS U IBOJIIOIUS 3a1a4y
Tema 28. Jlaboparopnas pabora Ne | OIIK-1.2; OIK- 2
MonexyinspHas 8. Monekynspnas | 1.3; OIK-7.2
Ouosorus B OuoJI0THsl B COBPEMEHHOMU
. OTtBeThl Ha
COBPEMEHHON MEJULINHE, CEJILCKOM
. BOTPOCHI,
MeAULINHE, XO03SIHCTBE,
pelieHne
CEJIbCKOM MPOMBILIJIEHHOCTH
o 3aj1au
XO3SIICTBE,
MPOMBIIIUIEHHOCT
U
3A0OYHASA ®OPMA OBYUYEHMUSA
Tabnuma 5
HepequL BOMPOCOB /I CAMOCTOATCIbHOI'O H3YICHUA NUCHHUIIJIMHBI
Ne | Haspanme paznena, | IlepeueHb paccMaTpuBaeMbIX BONIPOCOB /JIsl CAMOCTOSITEIHLHOIO
n/n TeMBI H3y4YeHHs

Paznen 1. BBenenue B MOJIEKYJISIPHYIO OMOJIOTHIO

1. |Tema 1. [Ilpeamer, | U3MeHeHHs HAacIeACTBEHHON HHPOPMAIIMH KaK OCHOBA 3BOJIOIUH.
[N, 3aja4n u | Xumudeckas sBosronus ouomonekyn. ['umoreza PHK-mupa (OITK-
OCHOBHBIC Metonbl | 1.2;OI1K-1.3).

MOJIEKYJIIPHOM
Onoornu

2. Tema 2. JIHK wu | [lutoreHerrnka — ABMKEHUE XPOMOCOM B XOJI€ MUTO3a U MeH03a
XpaHeHue XpomocomHast Teopus HacienoBanus (OIIK-1.1; OIK-1.2; OI1K-1.3).
OuoJIornuecKon
uHpOpMaLUU

Paznen 2. Ctpykrypa U (yHKIUHM HYKJIEHMHOBBIX KHCJI0T. Metoabl ucciaenoanus AHK n

PHK

3. | Tema 3. Crpykrypa u | Ilomumopdusm ctpykrypsl JJHK CpoiictBa IHK: nenaryparus u
byHKIIUN peHaTyparys; TMOpUIU3aIlUs U OTIKUT; TUIIO- ¥ TUTIEPX POMHBIIA
HYKJICUHOBBIX KHCIOT. | 3¢ dekT; ontuueckas muiotHOocTh (OI1K-1.2; OIK-1.3; OI1K-7.3).
CaoiicTBa
HYKJIEMHOBBIX KHCJIOT

4. | Tema 4. Meronnl | Cay3epH- u HozepH-OJIOTTHHT.

HCCICOOBaHUs
HYKJICMHOBBIX KUCJIOT

Texnomorust pekomOnnanTHbIX JJHK. Knoruposanne JIHK in vivo.
Krnonupyroomue # 3KCOpeccupyromme BeKTOpbl. bubmmorekn
renomuoi u kJIHK.

CexBennpoBanne HyKJIenHOBBIX KUCJIOT (OIIK-1.1; OITK-1.2).

Paznen 3. Tonosorus JIHK — ¢pynknuuonaibHubie negpopmManuu
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Ne

Ha3Banmue pa3ngena,

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TeMBI H3y4YeHHs

5. | Tema 5. TIlpo6nema | Tomonzomepasbl 3yKapruoTOB
kommnaktuzauuu JIHK. | beaku SMC u konaencanus xpomaruna (OIIK-1.1; OIK-7.1; OIK-7.3).
DepMEHTHI,
Yy4acTBYIOIIHE B
kommaktusanuu JJHK

6. | Tema 6. | Mepa Tonosnomndeckom cBsi3u 1 packpyueHHocTs JJHK
CynepckpydyrBaHUs ®opwmel ymotaerus [JHK mpu cynepcnupanuzarnuu (OIK-1.1; OIK-

JTHK

1.3; OTIK-7.1).

Pasnea 4. Hykiieocoma, XpOMaTHH M CTPYKTYpa XpOMOCOM

7. Tema 7. Hykneocoma | ['MCTOHOBBIE XBOCTHI U MEKHYKJIEOCOMHBIE CBA3HU
U CTPYKTYypa Crpyktypsl xpomocoMm Beicmiero nopsjaka (OINK-1.2; OIK-1.3; OIK-
XpOMOCOM BeIclIero | 7.3).
nopsiIKa
8. | Tema 8. Perymanus | CO0opka HYKJIEOCOM U POJIb IIANIEPOHOB
CTPYKTYpPBbI Moaudukanusi THCTOHOBBIX XBOCTOB M PEHIYJISIUS TOCTYIMHOCTH
XpOMaTHHA JIHK (OIK-1.2; OI'K-1.3; OI1K-7.3).

Paznen 5. Peniukanusa JHK

9. | Tema 9. O6mmwme | Ctpoenue moaumepassl I u monumepassr 111
MEXaHU3MBbI Crpyxkrypa perukatuBaoi Buiku (OIIK-1.1; OIK-1.2; OIK-7.1; OIK-
peTTUKAIHT 7.2).

10. | Tema 10. Permmukamus | JITHK-mmonmmepassl 3ykapuoToB: MHOTO0Opasue U KiacCupuKaIus

y  NpOKapuoToB H
HYKapHOTOB

OCo0eHHOCTH PETUTUKAIINN Y 9YKAPHOTOB Ha IIPUMEPE
Saccharomyces cerevisiae (OIIK-1.1; OIIK-1.3; OIIK-7.1; OITK-7.2).

Paznen 6. Penapanus. Myranuu

11. | Tema 11. Mytareasl 1 | @usndeckue GakTopsl, BeI3bIBaroOIIHe moBpexaeHus JJHK
MyTaIuu Oxucnutenbable noBpexaenus JJHK (OIK-1.2; OITK-7.1; OITK-7.3).

12. | Tema 12. Mexanusmbl | Penapanus ankimIMpyroOmuX MOBPEXICHUN, BOCCTAHOBJIEHUE
penapanuu JJHK dochoanrbupHBIX CBS3EH.

DKCIU3UOHHAS pernapanus HykJaeoTua0B u ocHoBanui (OIK-1.1;
OI1K-1.2; OIIK-7.2; OI1K-7.3).

Pa3znen 7. Pekomounanus JJTHK

13. | Tema 13. Komanc pennukaTuBHON BUJIKYM U €€ PEKOHCTPYKLIHS C TIOMOIIBIO
PexomOunamus JIHK JIBYLICTIOYE€YHBIX Pa3phIBOB
KaK Ipouecc Perpeccust permukatuaoi Buiku (OIK-1.2; OIK-7.1; OIK-7.2; OIK-
penapanuu 7.3).
14. | Tema 14. ®epmeHTHI RecBCD u RecFOR u nHunmanmsi peKoMOMHAIIMOHHOMN perapalum
peKOMOWHAIINH bakrepuanpaas pekombunaza RecA (; OIK-1.2; OIK-1.3; OI1K-7.1;
OIIK-7.2).
15. | Tema 15. CaiiT-cnenuduyuHas pekOMOMHAINS KaK YaCTh )KU3HEHHOTO KA
Tl'omonornynas BUPYCOB
pexoMOuHaLUA y Perymsimus skcnpeccuu reHoB Mpy MOMOIIN MEXaHU3MOB CalT-
9YKapUOTOB U cnenuduunoit pexkomOunanuu (OIK-1.1; OIK-1.3; OI1K-7.1).
HErOMOJIOTUYHOE
COEIMHEHHUE KOHLIOB
16. | Tema 16. Mexanusmbl | Peryinsius KCrpeccuy FT€HOB MPU TOMOIIIY MEXaHU3MOB CAMT-
caifT-ciennpuIHOM crnenupuIHON peKkoMOMHALIUN
peKOMOWHAIINH BcnomorarenpHbie OenKku cauT-crienupuaHoN peKkoMOrHAIUH (;
OIIK-1.1; OIK-1.3; OI1K-7.2).
17. | Tema 17. Mexauu3mbl | Knaccugukanus 6akTepruanbHbIX TPAHCTIO30HOB

TPAHCIO3ULIUU

Perporpancnosonsl sykapuotos (OIIK-1.2; OIIK-1.3; OIK-7.2; OIIK-
7.3).
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Ne

Ha3Banmue pa3ngena,

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TEMBI H3y4YeHHus

Paznen 8. Tpanckpunuus u NpouecCHHr

18. | Tema 18. | Xapakrepuctuka PHK-nonumepas 3ykapuoToB U CTPOEHUE UX
Tpanckpunuus y npo- | IpOMOTOPOB
U DJyKapuotoB  — | Ponb TpaHCKPUNIIMOHHBIX ()aKTPOB B MHULIUALIUN TPAHCKPHUTIITUU
00111e MEXaHU3MBbI sykapuoToB (OIIK-1.1; OI'K-1.2; OI'K-7.1; OI1K-7.3).

19. | Tema 19. IIponeccunr | CTpoeHue CriaiicoCOMBI.
MPHK: ksnupoBanwue, | AbTepHAaTUBHBINA CIIJIaCHUHT — 3Ha4YeHHE U mpuMepsl (OI1K-1.1;
nonuanenunupoanue | OIK-1.2; OITK-7.2; OIIK-7.3).
u CILIANICUHT.
AnbTEpHAaTUBHBIN
CIJIAICUHT

20. | Tema 20. Perymsmusa | Tpancnopt u aerpaganus PHK
TPAHCKPHUIIIIUH ITponeccunr nHexkoaupyronux PHK (OIK-1.3; OIIK-7.2; OI1K-7.3).

Pa3zgen 9. I'eneTnueckoi Kox

21. | Tema 21. TPHK kak | I'unoresa konebanuii u pacro3HaBaHUs KOJIOHA aHTUKOZOHOM (;
MOJIEKYJIa-aJanTep. OIIK-1.1; OIlK-1.2; OI'K-1.3; OI'K-7.3).
I'unores xonebanuit

22. | Tema 22. CgoiictBa | Uctopus pacmmdpoBku renernueckoro komaa (OITK-1.1; OIIK-1.3;

TCHCTUYCCKOI'O KOJa

OI1K-7.1).

Pa3zgen 10. buocunres 0eaka

23. | Tema 23. CtpykTypa u | Accormanusi u guccoruaius pudocom B xozae Tparcismun (OIK-1.2;
byHKIHS pubocom | OINK-1.3; OITK-7.1).
MIPOKapHOTOB u
9YKapuoTOB
24. | Tema 24. MexanusMmbl | MHUIMANMS TPaHCISIUMU Yy MPOKApUOTOB M dykKapuT. DakTtopsl
TPaHCISLUHU Y WHUIUAIIY TPAHCIIALNUN
OakTepuii u DopMUpPOBAHUE NENTUIHON CBSA3HU B XOJI€ SJIOHT ALl
3YKapHUOTOB VYnpaBnenue TpaHciaokanuedn ¢ momonipio ['Tdaszer  ¢dakTopa
anoHramnuu G
Peryasmusi 1IUKIOB 3JOHTallMM TPU TIOMOIIM CBSA3BIBAHUS U
rugposmza ['TO
TepMuHanus TpaHCcIIIUU
@DakTop PEHUPKYIAIUN pUOOCOM U MOATOTOBKA K HOBOMY ITHKITY
TpaHCIIALUN
DHEPreTUYeCcKOe COMPOBOXKICHUE TPAHCIISAIUU
Brnusare aHTMOMOTHKOB W TOKCMHOB Ha OWOCHHTE3 Oelka Ha
YPOBHE TPAHCISALUU
Cesi3anHOE ¢ TpaHcsauen ynanenue aedexkraoir MPHK
QonauHr OENKOB, WX KOBAJIECHTHAS MOIU(MUKAIMSI M TapreTHHT
(OIK-1.3; OIK-7.2; OI1K-7.3).
25. | Tema 25. Perynsius AKTHBaTOpsl M pEOpeccopbl, U HUX pojb B HWHUIMAIUU
TPAHCKPUIILUU Y TPAHCKPUIILINH
OaxTepuii u WuTerpanusi CUTHAJIOB B  XOJI€ PErYJISIUU  TPAHCKPHUILIHH.
IYKapuOTOB KomOunaTOpHBII KOHTPOJIB
Perymnsmus HykieocomaMu
CrpyktypHble  OCHOBbI  perynsiuuu  Tpanckpunmmu.  JJHK-

CBS3BIBAIOIIIE MOTHBBI OEIKOB-TPAaHCKPUIIIIMOHHBIX (DaKTOPOB
MexaHu3M peryisiiud lac-omepoHa W aTTEHyalluu trp-omepoHa.
Onxancepsbl. CailJIeHCEPBHI.

KoakTuparopsl u Kopenpeccopsl

ATTEHIOAIUs TPAaHCKPHUTIIIUS
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Ha3Banmue pa3ngena,

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TeMBI H3y4YeHHs
SOS perynsuus
Pu6onepeximtouarenu (OINK-1.3; OITK-7.2; OIIK-7.3).
26. | Tema 26. [TocTTpaHCIsALMOHHAs PEryiIsaLys SKCIPECCUU TEHOB
[ocrrpanckpunuuons | Biusuue wmansix PHK Ha crabunmbHOcTh Tpanckpunra, PHK-

ast perymsuus
AKCIIPECCUU TEHOB

uHTepdepenius. Mukpo u maneie uatepdepupyromue PHK.
Perynsiius TeHOB Ha YPOBHE TPAHCIISALIUN

KoBanentuole Moaudukanun OETKOB U PEryJslus SKCIPEcCUu
T'eHOB

BHyTpukierouHas fokanu3alus W €€ BIUSHHUE Ha SKCIPECCHUIO
T'eHOB

TpaHcKpUMIIUS y 5yKapUOTOB U PETYJSALHUS CTPYKTYPbl XPOMAaTHHBI
I'eHOMHBIN UMIIPUHTHHT

KomneHncarus 10361 TeHOB U AKCIIPECCHSI TEHOB MOJIOBBIX XPOMOCOM
Perynsauus sxcnpeccuy TeHOB CTEPOUIHBIMA TOPMOHAMU

Pons 5° m 3’ Herpancmupyembix obmacteir MPHK B perymsmun
AKCIIPECCUH F'€HOB

KpynnomacmrabHas peryisius rpymi reHoB

Perynsauus skcrpeccuu TeHOB M MHIUBUAYyansHoe pa3Butue (OIK-
1.3; OIIK-7.2; OITK-7.3).

27. | Tema 27. Perynsiuus sxcnpeccuu TeHOB U MHIUBUyaIbHOE pa3BUTHE
MonekynsipHas OBOJIOLINS TPAHCKPUIILIMOHHBIX (PaKTOPOB
Ouonorus, 6uonorus | BnusHue HeOOMBIINX TeHEeTHUECKUX n3MeHeHni Ha ¢penorun (OIIK-
paszButus u dBomonus | 1.3; OIK-7.2; OI1K-7.3).
28. | Tema 28. ['eHeTnveckass OCHOBAa HACJICICTBEHHBIX 3a00J€BaHUM H paka.
MonekynspHas I'enHas Tepanus
Ouosorus B [lonyyenne  peKOMOMHAHTHBIX OEITKOB C  HCIOJb30BAHHUEM
COBPEMEHHOM MHUKPOOPIaHU3MOB
MenuIuHe, cenbckoM | ['eHeTnueckas MHKEHEpUsl pACTEHUIN U KUBOTHBIX
XO035UCTBE, JHK tectsl B kpumuHammctuke (OI1K-1.3; OI1K-7.2; OITK-7.3).
IPOMBIIIICHHOCTH
5. O0pa3oBaTte/ibHbIEC TEXHOJIOTHHA
Ta0mura 6
IlpumeHeHMe AKTUBHBIX H HHTCPAKTHUBHBIX 06pa30BaTe.111>H1>1x TEXHOJIOTUH
e HaumeHoBaHuHe HCTIOIB3YeMBbIX
n/-n Tema u popma 3anaTus AKTHBHBIX H HHTEPAKTHBHBIX o0pa3oBaTeIbHBIX
TeXHOJIOT U
1. | Tema 18. Tpauckpunuus | JI PaboTa cTy1IeHTOB C 2JIEKTPOHHBIMHU PECYpPCaMHU,
y NpO- U DYKapHOTOB — aHAJIN3 KOHKPETHON CUTyalluu, TeMaTHYeCKas
o011IKe MEXaHU3Mbl JMCKYCCHSI
2. | Tema 19. Ilpoueccunr | JIP ITpocMmoTp 00yUarOMMX BUICOMAaTEPUAIOB
MPHK:  xsnupoBanue,
MOJTUA/ICHIIINPOBAaHUE U
CIUJIAHICUHT.
ATnbTEpHATHUBHBII
CILIAICUHI»
3. | Tema 20. «Perymauus |JI PaboTa cTyIeHTOB C IEKTPOHHBIMU pECypCcaMu
TPaHCKPHUILIUU
4. |Tema 21. TPHK kak | JIP AHaJI3 KOHKPETHOM CUTYyalluH, TEMaTUYecKasi
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HanMeHoBaHMe HCOJIb3YeMBbIX
Tema u popma 3anaTus AKTHBHBIX H MHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX
TEeXHOJIOIr Hi

Ne
n/n

MOJIEKYJIa-aJanTep. JTUCKYCCHUS
['unore3 koneOanuit
5. | Tema 22. CsgoiictBa | JIP AHann3 KOHKPETHOM CUTYalluy, TEMaTH4YeCKast

TeHETUYECKOT0 KoJia JCKYCCHUSI

6. | Tema 25. Perynsauus JI AHann3 KOHKPETHOM CUTYyalluy, TEMaTH4YeCKast
TPAHCKPUIILIUU Y TUCKYCCHUSI
OaKTepHii U 3yKapuOTOB

7. | Tema 26. | JIP AHanu3 KOHKPETHON CUTyalluu, TeMaTH4YeCcKas
ITocTTpancKpUNIIMOHHAS TUCKYCCHSI

peryssiiisl  SKCIPECCHH
T€HOB

8. | Tema 27. | JIP AHanu3 KOHKPETHON CUTyalluu, TeMaTU4YeCcKas
MonexynsipHas JUCKYCCHS
OunoJIorusi, ounonorus

Pa3sBUTHUA U OBOJTOIHA

6. Texkymumii KOHTPOJIb YCII€BA€MOCTH M NMPOMEKYTOYHAS aTTeCTAIUA 110
UTOraM OCBOCHHS JUCHUNIIHHBI

6.1. TunoBbIie KOHTPOJIbHBIE 3aJaHUA WM HHbIE MaTePHaJIbl, HCOOXOAMMbIE
JJISl OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AEATEeJIbHOCTH

IIpumepHbIii IepeyeHb BONPOCOB M 3a/1a4 K pasaeny 1. «BBeaenue B
MOJIEKYJISIPHYIO OHOJIOTHIO»

3amaua 1. CkpeniuBaoT ABa YUCTOMOPOHBIX PACTEHUS TOpoxa. Y OJJHOTO copTa
npeo0IaaoT Kpyrible CEMEHa; IPYrol UMEET PElEeCCUBHBIE MOPIIMHUCTHIE CEMEHA.
(a) Kakue denorumnsl OynyT HaOI01aThCsl y pacTeHui nmokojeHus F1 u B kakux
nponopuusix? (b) Kakue penorunsl OyayT HaOIOAATHCA Y PACTEHUM MOKoJIeHus F2
u B kakux nponopuusx? (c) Eciu pacrenue nokonenus F1 ckpemuBarot ¢
pacTeHueM, AatoUUM MOPIIMHUCThIE ceMeHa, Kakue (DEeHOTHUITbI Ha0JI01at0TCs B
MOTOMCTBE U B KAKUX MPOMOPIUAX?

3agaua 2. CkpelmmBaroT JBa paCTeHMs ropoxa ¢ KpyIJIbIMH ceMeHaMu. B nmokonenun
F1 Bce pacTeHus umMeroT Kpyriible cemeHa. YTo MOXKHO cKa3aTh O T€HOTHUIIE
POJIUTENBCKUX PACTEHUI?

3agaua 3. 3atem pacrenus F1 u3 ckpemBanus B 3a1aue 2 CKpEIIMBAKOTCS
ciy4yaiiHeIM o0pa3om. B nokonennu F2 nacunteiBaetcs 129 pacrenuii. boasmmHCTBO,
121 pactenue, natot okpyrible cemeHa. OJJHaKO €CTh 8 paCTEHHI, TalOIIUX
MOpPIIMHHUCTBIE cemeHa. Mcxoas u3 aToi nHpopMaluu, KaKOBbl ObUTA T€HOTUIIbI
VCXOJHBIX POJUTEIBCKUX PACTCHUI?

3agaua 4. YuCTOKPOBHBIX O€JI0IIa3bIX CAMIIOB JPO30(HIT CKPEIUBAIOT C
KpaCHOTJIa3bIMU CAMKaMU AUKOTO TUNa. Eciu MOTOMCTBO MHOTOKPATHO CKPEIINBATH
JPYT C IPYyroM, B KAKOM IMOKOJIEHUU MEPBBIM MOSABSITCS O€NoTa3ble CaMKu?

3agaua 5. YUCTOKPOBHBIX CaMIIOB MyX JIMKOTO THUIIA CKPEIIUBAIOT C
YUCTOMOPOIHBIMU O€Noria3bIMU caMKamMu. Eciii mOTOMCTBO HEOAHOKPATHO
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CKPEIIMBATh APYT C APYTrOM, B KAKOM IOKOJIEHUU NIEPBBIM HOSIBSTCS CAMIIbI
oenorna3bix Myx?

3agaya 6. Ha Heu3zBetTaHHOM OCTpOBE OOHApPYKEH HOBBINM BUJI TUIOOBOM MYXH.
Myxu sIpKO OKpalleHsl, C TOJIyObIM U 3€JIEHBIM TeJIOM. M3ydast 3TUX HaCEKOMBIX B
TE€YEHHE TOJla UJIU JIBYX, UCCIIEI0BATENIN HAXOASAT OJJHOIO CaMIia C ITOJIHOCTBIO
4yepHbIM TesoM. [Ipu ckpemmBanuy 3TOro camua ¢ caMKamMH JUKOTO THIIA BCE
IIOTOMKH CaMLOB B NoKosieHnu F1 OynyT uepHbIMH, a BCE TOTOMKH CaMOK OyAyT
UMETh CUHIOIO U 3€JIEHYIO OKpacKy. Ta xe kapTuHa (BCe YepHbIE CaMIlbl U LIBETHbIC
camku) noBropsercs B nokoneHusx F2, F3 u F4. O6bsicHute 311 HaOMI0AeHUS.
3agaua 7. Ha omHOM XpoMOCOME €CTh TPH CIICTUICHHBIX T'eHa, 0003HaYe€HHBIX Kak M,
N u O. Eciin kpoccunrosep npoucxoaut mexay M u O B 5% ciydaeB, a Mexxay N u
O B 8% cityyaeB, KaKOBbI BO3MOKHBIE BAPUAHTBI PACIIOJIOKEHHSI 3TUX T€HOB? TEHBI B
XpoMocome?

IIpuMepHbIii MepeyeHb BONPOCOB U 3a/1a4 K pasaeny 2. «CTpykrypa u QyHKIMHA
HYKJIeMHOBBIX KUCJI0T. MeToabl ncciaenosanus JHK u PHK»

1. XVMMHUYECKHUI COCTaB U CTPOCHHUE HYKJIEMHOBBIX KUCIIOT

2. [Tomumopdusm crpykrypsl JJHK.

3. CroiictBa JJHK: nenatypanus u penaTypaiiusi; ruOpuau3anus U OTKUT; THIIO-
Y TUTIEPXPOMHBIN 3(h(PeKT; onTuyeckas IOTHOCTh

4. JlokazaTenbCTBa MOJYKOHCEPBATUBHOIO MEXAHU3MbI PEILTUKAIUU.

5. TuIbl permKanum.

6. DepMEHTHI PETUIMKALINY, PEILIICOMA

7. Pemumukanus JIHK npokapuoTtoB Ha npumepe E. coli: uHuIuanusi, 3I0Hranus,
TepMUHALUA

8. JHK-nonrmepasbl 3yKapuoTOB: MHOT00Opa3ue 1 KiaccupuKkaims

9. Oco0eHHOCTH peIUTMKAIluY y 3YKapuoTOB Ha npumepe Saccharomyces
cerevisiae

10.  OcoOGeHHOCTH pEeIUITMKAIMK TEJIOMEP XPOMOCOM 3yKapuoTOB. Tejaomepasa.
11. T'enermueckas u hepMEHTATUBHAS PETYJISALMS KIETOYHOTO IIUKJIA 3YKapUOTOB
12.Cay3zepH- u Ho3zepH-0110TTHHT.
13.Tlonumepa3Has LenHas peakiusl.
14 Monexynspasie mapkepsl: SSR, SNP, RFLP, AFLP, RAPD, SCAR,
STS.
15. derexmus npoaykToB [1IP: anexTpodopes B arapo3Hom reme
16.I1LP B peaibHOM BpeMeHH, (parMEeHTHBIN aHATIU3
17.KnonupoBanue JTHK.
18.PexomOunanTHas JJHK.
19.KJIOHUPYIOLINUK ¥ SKCTTPECCUPYIOITUNA BEKTOPBI.
20. bubmmorexku kJIHK
21.CekBenupoBanue o CeHrepy: MeToJl «TEpPMHUHATOPOBY
22.1IupocekBEHUPOBAHUE
23.TexHonorusi CCKBEHUPOBAHMS HA MOJIEKYJISIPHBIX KJIacTepax C
UCIOJIb30BaHUEM (hITyOPECIIEHTHO MEUEHBIX HYKJICOTHI0B
24. TexHONOrusl HUKINYECKOT O JIMTa3HOTO CEKBEHUPOBAHHUS
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25.MloHHO€E MOYyNIPOBOAHUKOBOE CEKBEHUPOBAHUE
26.0O1HOMOJIEKYJISIPHOE CEKBEHHpOBaHUe. HaHOIIOpOBOE CEKBEHUPOBAHUE
277.AHanu3 3KCIPECCUU T€HOB

3amanue 1

(a)  Cpemnaiite BBIBOJ O CTPOCHUH CIEAYIOIIHNX HYKIEHMHOBBIX KHACIIOT:
JBYXIEMOYEYHAs UM OJHOLICTIOUEeYHAs!. Y KQKUTE TUIT HYKJIEHMHOBBIX KHCIOT

Mogekyna | A,% | G,% | C,% | T,% | U,%
33 17 | 33 | 17 0
33 | 33 | 17 | 17 0
21 | 40 | 21 | 80 0
41 9 0 9 41

OO |w| >

(b) Kakos O6yaet cocraB Bropoit nenouku JJHK, eciu nmepBast cogepxut
18% ryanuna, 30% anenuna, 20% tumuna? MJIN I1ste monekyn JIHK umerot
caenyromue temnepatypsl mwiasienus: 73°C, 69°C, 84°C, 78°C, 82°C. PaccraBbTe
9TH MOJIEKYJIbI 110 Mepe yBenuueHus coaepxanus nap G-C
(©) Jana nBoitHast monekyina JJHK ¢ oTHOCUTENbHON MONEKYIAPHOM
Maccoi 75 Tbic., 3 HUX 10350 nmpuxoauTtcs Ha JOJIIO aJICHUIOBBIX HYKJIEOTHIOB.
OTHocHTeNbHAs MOJIEKYJISIPHASI Macca OJHOTO HyKJieoTuaa B cperHeM 345. CKobKO
COJIEPKUTCS HYKIEOTUI0B 10 otnenbHocTy B nanHou JJHK ? KakoBa nnvHa ee
MOJIEKYJIbI?
3ananue 2
B xone sxcnepuMeHTOB ObLIO BBIJIEICHO HEOOJIBIIOE KOJIMUYECTBO PEAKOro OenKa.
benok ObL1 paciensieH Ha GparMeHThl IIPU MOMOIIH NMPOTeas3., HEKOTOPhIE
(dbparMeHTbl OBLIIN pa3ziesieHbl XpoMaTorpaduyecKuMU MeToAaMu 1 Oblia orpesiesieHa
AMUHOKHUCJIOTHAS MOCJIEA0BAaTeNIbHOCTh JaHHBIX (parMeHToB. K coxanenuro,
yAQJIOCh ONPEJEIUTh TOIBKO 3 KOPOTKUX (hparMeHTa aMUHOKHCIIOTHOM
MOCJIE/IOBATEIBLHOCTH:
TPUIITO®AH-METUOHUH-TUCTUANH-TUCTUANH-JIM31H
JIEMIIUH-CEPYH-APIT MHUH-JIEULH-APTMTHUH
TUPO3NH-OEHUJITAJIAHUH-TTTY TAMUH-METUOHUH-TJINITH
C nomoribio Ta0IUIIBI TEHETHYECKOro KoJia coctaBbTe Habops! JJHK 30H10B 17151
KaXXJI0r0 U3 MENTHUJIOB, KOTOPHIE MOKHO UCHOJIb30BATh JIJIs1 BHISIBICHUS ATOTO I'e€HA
B oubimoteke kJ[HK myrem ruGpunmsaruu. Kakoii u3 HaOOpoB 30HI0B UMEET
CMBICJI HCIIOJIB30BAaTh B MEPBYIO ouepeab? OTBET NOSICHUTD.
Brino ycTaHOBIEHO, YTO TJIMIIMH HA KOHIIE OeKa 3 C-KOHIIEBOM, T. €. HAXOIUTCS
Ha KoHIle Oenka. Kak, yauTeIBas 5T0, MOXXHO COCTABUTh OJIMTOHYKJICOTHIHBIN
npaiimep 1 aMIuinuKanuy yyactka reva u3 ondnuorexu k/IHK npu nomomu
[TLP?
[Ipenmnonoxum, uto ¢ nomoinbto [1IIP 6su1 monyuen pparment JJHK pmunoit 300
HYKJIeoTU10B. [Ipu ornpeaesneHnn nocien0BaTeIbHOCTH HYKJICOTUA0B BHYTPH ObLIT
oonapyxeH pparmeHT CTATCACGCTTTACC. Kakoii u3 3TOro MOXHO C/AC/IaTh
BBIBOJI?
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3amanue 3

[Tpu 06paboTke mazMu bl pazmepoM 20 KO pe3TpuKTa3aMu B CMECH H 10
OT/ICJIBHOCTH 00Pa30BaIMCh CIeAYIOIIME (parMeHTHhI:
EcoRI — 6 x0 u 14 x0
HindIIl — 7 k0 u 13 k06
00e — 2 k0, 4 k0, 5 k0, 9 xO
Kak MHOr0 pecTpUKTAIIMOHHBIX KapT MOXHO MOCTPOUTh B COOTBETCTBUU C STUMU
naHHbIMU? [IOCTpOUTH PECTPUKTAIMOHHBIE KAPThI JJISl KAXJI0T0 U3 BO3MOMXHBIX
BAPUAHTOB.

3ananue 4
Ha npencraBnenHor cxeme 0TMEUEHBI NO3ULUU PECTPUKIIMOHHBIX CAUTOB JIJIS
COOTBETCTBYIONIETO (PepPMEHTA PECTPUKIINH, KOTOPHIC MOTYT MPUCYTCTBOBATH B
COOTBETCTBYIOIIEM JIOKYCE yenoBeueckor xpomocoMbl. JIHK, npucyrcTByromias B
KOHKPETHON XpOMOCOME, COOTBETCTBYET BapraHTaM, H300paKEHHBIM Ha PUCYHKE
BHM3Y U BBepxy. JJHK-30H1 CBsI3BIBAETCS B MOJI0KEHUH, 0003HAYEHHOM
npsMoyrojbHUKOM. B coorBeTcBuu ¢ RFLP ananu3am mo stum gpparmenTam,
BO3MOXHO 3 reHoTuma. Yto 31o 3a reHoTunsl? Ucnonb3yiite cumBoa Al st
o0o03HaueHus pparmeHTa BBepxy U A2 miis o603HaueHus ¢pparmenta BHU3Y. Kakum
OyZeT B3anMHOE PaCIoIOKEHHE MOJI0C Ha AeKTpodoporpaMmme it Kaxaoro u3 3-x

T€HOTHITOB?
3 kb 9 kb

A = | |

12 kb

A = |

L 1 1 1 |

o412 kb
i 9kb

~-4— 6 kb

3amanue 5
Kaxkoa nocnenoBarensHocTh JJHK, KOTOpYrO HCOIB30BaIM 1JI1 CEKBEHUPOBAHUSA?
Ha pucynke Ha 4-x JopoXKax MOKa3aHbl MPOAYKThl CEKBEHUPOBAHUSI, TOJTyUYCHHbBIC
P UCTIOIB30BaHuK quaeokcunykiaeo3uaTpudocdaroB (AANTP) ddGTP — mopoxka
1; ddATP — 2; ddTTP — 3; ddCTP — 4. Uucna cripaBa mokasbIBaroT MOJI0KEHUE
MapKepOB JIJIMHBI
Hannbiii oopazen [IHK 6b11 mosmyuen u3 cepeaunsl kJIHK Genka ogHOro u3 BUIOB
MJICKOTTUTAIOIIKNX. MOXHO JIM ONPEACIUTh AMUHOKUCIOTHYIO MOCJIEA0BATEIILHOCTh
ATOM YyacTH OeJiKa P MOMOIIM TaOJUIIBl TEHETUYECKOro Koa?
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—50
re Q10-10 Essential Cell Biology 3/e (< Garland Science 2010)

2 Courtesy of Leander Lauffer and Peter Walter

IIpumepHbIii IepevyeHb BONPOCOB M 3a1a4 K pasaeny 3. «Tomosiorus JJTHK —
(pyHKUMOHAJBHBbIE AedopManm)

3agaua 1. Y Gakrepuii Ha TPAHCKPHUIIIIAIO TIOJIMHOKECTBA TCHOB BJIUSICT TOTIOJIOTHS
JIHK, npu 3TOM 5KCIIpeccust yBeIuuuBaeTcs uiu (Jamie) cHmkaercs, koraa JJIHK
penakcupyet. Korga 0akrepuanbHas XpoMocoMa pacuieIuIsieTcsl B ONpeeIeHHOM
MecTe (epMEHTOM PECTPUKIIMHU (TOT, KOTOPBINA pa3pe3aeT JUIMHHYIO U,
CJIeI0BATENBHO, PEIKYIO MOCJIEI0BATEIbHOCTD ), TOJIBKO OJIM3JIekKallue reHsl (B
npeaenax 10 000 m.H.) NposBIISIIOT TUOO0 YBEIUUCHHE, INOO YMEHBIIICHHUE
sKcnpeccuu. TpaHCKPUIILMSA TEHOB B APYTUX YaCTAX XPOMOCOMBI HE 3aTPAaruBaeTCsl.
OOBbscHUTE TaHHOE HAOII0ICHUE.
3agaua 2. B pa3HbIX yyacTkax XpomaTuHa oTHomieHue rucroHa H1 k rucrony H2A
MOXKET pa3nnuyaThes, HO oTHoIeHue ructoHa H2A k rucrony H2B B 1ienom
onuHakoBo. Eciu konmuectBo H1 yBennumBaeTcst B 001acT XpoMaTrHa,
YBEJIMYUTCS UJIM YMEHBILIUTCSI TPAHCKPHUIILIMS FeHOB B 3Toi obnactu? [losicHuTe cBoi
OTBET.
3agaua 3. B xpoMmatrHe HyKJI€OCOMBI OPTaHU30BAHbI B CTPYKTYPhI 00Jie€ BHICOKOTO
nopska, puiameHTsl pazmepom 30 HM. X0oTs noApoOHas CTPyKTypa HEM3BECTHA,
Kakue 0co0eHHOCTH 30-HM HUTH ObUIH SKCIIEPUMEHTAILHO ONPEIEICHbI?
3amava 4. Y 3ykapuoTOB XpOMOCOMBI IIOCJIEIOBATENIBHO YIIAKOBAHBI B CTPYKTYPBI
0oJiee BBICOKOTO MOPsAKa, Takue Kak (punaMeHTsl pazmepoM 30 HM. Y OakTepuii
JIHK He ynakoBaHa B CTOJIb CTaOMIIbHBIE OEITKOBBIE CTPYKTYPBI, U THCTOHOIIOI00HBIE
oenku meHee npouHo cBs3biBatoTcs ¢ JJHK. [Ipennoxute oObsicHeHnEe 3TON pa3HUILIBL.
3agaya 5. OnummTe 1Mo KpaiiHel Mepe TPH pazIuuus MEXay 00IacTAMU XpOMaTHHA,
KOTOPBIE TPAHCKPUIIIMOHHO aKTUBHBI, U TEMH, B KOTOPBIX F'€HbI TPAHCKPUITLIHOHHO
MOJTYarT.
3apanue 6. KakoBa cynepcnupainbHas INIOTHOCTH (G) 3aMKHYTOH KojblieBoit JJHK
nuHoM 4200 m.H. u ynciioM cBszert (Lk) 374? KakoBa cBepxcnupaiibHas IJIOTHOCTh
toi xe JIHK, korma Lk 4127 B kaxxom citydae MoJIeKyjia HMEET OTPULIATEIIbHYIO
WJIU TIOJIOYKUTEIIbHYIO CBEPXCIUPAIN3ALINIO?
3aganue 7. T4-nonobusrit 6akrepuodar JS98 numeer THK ¢ MmonexymnspHoit maccoi
1,11x108, 3aKIF04€eHHYI0 B TOJIOBKE JTHHON 0K0s10 100 HM.
a) Paccunraiire nymuay JIHK (mpumuTe, 4T0 MOJIEKyIsIpHAs Macca napbl
HYKJIEOTHI0B paBHa 650) 1 cpaBHUTE €€ C NIMHOM roioBku JS98.
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(b) O6patutech k oHnaitH-6a3e qaHHbIX Entrez Genome. KakoBo TouHOE KOJIUYECTBO
1ap OCHOBaHU B reHoMe JS98?

3apanue 8. Hykneorunnsiii coctaB JIHK dara M13: A, 23%; T, 36%; I', 21%,; C,
20%. Yto sto roBoput BaMm o ctpykrype JJHK dara M13?

3apanue 9. [1oaHbIN reHOM MpocTeiiiei u3BecTHoM OakTepun Mycoplasma
genitalium nipencrasiser coooi konbieByro moiekyiny JIHK nmunoit 580 070 m.H.
PaccuuTaiiTe MOJIEKYJISIpHYIO Maccy (IPUMEM, YTO MOJIEKYJISIpHAs: Macca Maphbl
HYKJIEOTHI0B paBHA 650) U KOHTYPHYIO JUTHHY (B pacciaaOIeHHOM COCTOSTHUH) 3TON
morekynbl. Uto Takoe LkO mis xpomocombl Mukoriazmel? Yro takoe Lk?

3aganue 10. 3amxnayTas monekyna JIHK B penakcupoBannoit popme umeer Lk,
paBuyto 500. CKOIbKO MPUOIM3UTEIBHO TIap OCHOBAHUMN coaepx utcs B atoit JJHK?
Kak mMeHsieTcs uucio 3aremnyieHui (yBeJIMUnBaeTCs, YMEHbIIACTCS, HE U3MEHSETCH,
CTaHOBUTCS HEOTIPECIICHHBIM) B KaXKION U3 CIEIYIOIINX CUTYaIUil?

(a) benkoBelii komIUIeKCe cBsi3bIBacTcs, ooopaunBas JIHK Bokpyr cebs, 00pa3ys
COJICHOUJAJIbHYIO CYIIEpCIIUpPAIb.

(6) Onna nens JIHK pazopsana.

B) k pactBopy AHK no6asnsator JIHK-rupazy u ATO.

I') IBOMHAs CIIMpaib IEHATYpUPYETCs MO ACHCTBUEM TeIIa.

3aganme 11. B npucyTcTBUM 3yKapuOTOBUYECKOTO KOHACHCUHA U Toron3zomepassbl 11
tuna Lk penakcupoBanHoit 3amkHyToi Monekyinbl JJHK ne nusmensercsa. Ognaxo
JIHK cTaHOBUTCS CHMIIBHO 3aITyTaHHOM, KaK MOKa3aHO B CIIEAYIOIIEM CTOJIOLE.
Oo6pazoBanue y350B TpedyeT paspsiBa JJHK, npoxoxnenns cermenta [IHK uepes
pa3pbIB U IOBTOPHOT'O JIMTUPOBAHHUS TOTIOU30MEPA30i. YUUTHIBAs, YTO KaXKIast
peaxIus TOMOM30Mepasbl I0JKHA MPUBOAUTH K U3MEHEHHIO YMCIIA 3alleTICHUH, KaK
Lk MoxeT ocTaBaThCs MPEKHUM?

Condensin and

type ll
topoisomerase
—_—

IIpumepHbIii IepeYeHb BONPOCOB M 3a/1a4 K pasaeny 4. «Hykieocoma,
XPOMATHH M CTPYKTYpa XpOMOCOM»

3agaua 1. Korna 6e5ku HHKYOUPYIOT C IETEPreHTOM JOAELMICYIb()ATOM HATpUs
(SDS), oM MOraomaoT AETEPreHT U YACTUYHO JIEHATypUPYIOT, TEPSAs OOJIBIIYIO
4acTb CBOEH CTPYKTYpHI, U, KaK MPaBUIIO, IPUHUMAIOT [TIOCTOSIHHOE OTHOLIEHHUE
Macchl K 3apsany. IIpu snektpodopese B SDS-nonnakpuiaMuIHOM reje 0enku o4t
HOJIHOCTBIO PA3JENISIIOTCS B 3aBUCUMOCTHU OT UX Macchl. [ MICTOHBI ABISAIOTCA
UCKIroYeHreM. Ha 3Tux ke refisix MHOTMe TMCTOHBI MUTPUPYIOT MEJUIEHHEE, YEM
JIOJDKHBI, KaK Oy TO OHM HAMHOTO KPYITHEE, YeM ecTh Ha caMoM Jene. [Ipennoxute
00BsICHEHHE TAKOMY TTOBEJICHUIO.
3apaua 2. Kakas u3 cieayromnux Mmoaudukanyii 6eaka — aleTuInpoBaHue,
docdoprmpoBanre U METUIIMPOBAHNE — MOKET U3MEHUTh CYMMAapHBIH 3apsi Ha
MOBEPXHOCTU MOJU(UIIMIPOBAHHOTO TUCTOHA?
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3agaua 3. B pa3HbIX ydyacTKax XpoMaTuHa oTHoleHue ructona H1 k ructony H2A
MOXKET pas3inyaThCsi, HO oTHoleHue ructona H2A k ructony H2B B niennom
onunakoBo. Eciu konmnuectBo H1 yBennuuBaercs B 001acTi XpoMaTrHa,
YBEJIMYUTCS WM YMEHBIIUTCS TPAHCKPUIMIIUS T'eHOB B 3Toi oOnactu? [loscuure cBoi
OTBET.

3agaua 4. B xpoMaTrHe HyKJI€OCOMBI OPTaHU30BAHbI B CTPYKTYPBI 00JI€€ BHICOKOTO
nopska, puiameHTsl pazmepom 30 HM. X0oTsa noApoOHast CTPYKTypa HEM3BECTHA,
Kakue oco0eHHOCTH 30-HM HUTH OBLIN SKCIIEPUMEHTAIIBHO OIMPEIEICHbI?

3agaua S. ¥V 3ykaproTOB XpOMOCOMBI IOCJIEJOBATENBHO YIAKOBAHBI B CTPYKTYPHI
0oJiee BHICOKOTO MOPAIKA, TaKue Kak pumameHTsl pazmepom 30 uM. Y Oakrepuit
JIHK He ynakoBaHa B CTOJIb CTaOMJIbHBIE OEJIKOBBIE CTPYKTYPbI, U THCTOHOTIOA00HBIE
oenku menee npouHo ces3biBatoTcs ¢ JJHK. [Ipennoxute oObsicHeHnEe 3TON pa3HUILIBL.
3agaya 6. OnummTe 1Mo KpaiiHel Mepe TPH pazIuuus MEXAy 00IacTIMU XpOMaTHHA,
KOTOPbIE TPAHCKPUMIIMOHHO aKTUBHBI, U TEMU, B KOTOPHIX I'€HbI TPAHCKPHUITLIUOHHO
MOJTYar.

3aganme 7. YeM s1IUreHETUYECKOE HACIIEJOBAHUE OTINYAETCS OT MEHJIEJIEBCKOT0?
3aganme 8. B xo/1e peruinkanum HyKJI€0COMbl YACTUYHO CMENIAIOTCS U
pacnpeaesnsatoTes no gouepHum uensim JIHK. Jlo0aBiistoTcss HOBbIe THCTOHOBbBIE
cyOBeIMHULIbI, YTOOBI JIOBECTH BECh HAOOP HYKJIEOCOM /10 HEOOXOAMMOT0 YPOBHS.
Hyxneocomsl Ha perumnuupyemoit JJHK moryt umers MoauduiimpoBansbie
TUCTOHOBBIE CyOBhEIMHHULIBI, HO HOBbIE TUCTOHBI, KOTOPBIE MOSBIISIOTCS MOCTe
perIMKaluy, JJUeHsl Moaudukanuii (mo kpaiineit mepe BpemeHHo). Kakoe u3
CJIETYIOIINX YTBEPKJICHUH OMUCHIBACT, KaK MOJU(PUIIUPOBAHHBIEC U
HEMOIM(ULIMPOBAHHBIE CYObETUHUIIBI THCTOHOB PACHPECIIAIOTCS B HyKJIeocoMax
10CJIE PEIUIMKALUU?

(a) MoaudunupoBanHbie U HEMOIUPUITUPOBAHHBIC TUCTOHBI CIIy4allHBIM 00pa3oM
coOUparoTCs B HYKJIEOCOMBI.

(b) MoaudunmpoanHbie CyObeIMHUIIEI THCTOHOB OCTAIOTCSI BMECTE B HYKJIEOCOMAX,
OTZIENLHO OT HEMOAU(PUIIMPOBAHHBIX HYKJIEOCOM.

(c) Moaudumupoannsie napsl H3-H4 ocrarotcst BMecTe, a MOAUGUIIMPOBAHHBIC
napel H2A-H2B ocTaroTcst BMecTe, 1 HyKJI€OCOMBI COOUPAIOTCS C
MOIM(ULIMPOBAHHBIMU 1 HeMoaupunpoBanubiMu apamu H3-H4 u H2A-H2B.
Paznuanbie KOMOMHAIIMY BO3HUKAIOT CIIy4aiiHBIM 00pa30oM Ha Kax oW JouepHei
monekyne JTHK.

(r) MoaudunmpoBaHHbIE HYKJIEOCOMBI CETPETUPOBAHBI B OJIHY JIOYEPHIOI0
XpOMOCOMY, a OJHOCTHI0 HEMOIU(PUIIMPOBAHHBIE HYKIICOCOMBI CEIPErUPOBaHbBI B
JIPYTYIO JOYEPHIOI0 XPOMOCOMY.

3ananue 9. I'enom uenoBeka comepxut okoio 3,1 *10° m.u. JIHK. Ecnn
IpeanoyIokuTh, yTo JHK mokpeiTa HykiieocoMamu, pacroiaoKEeHHbIMU TaK, KaKk
OMKCaHO, CKOJILKO MOJIEKYJ TucToHa H2A npucyTCTBYEeT B OIHOM COMaTHYECKOM
kietke yenoseka? (He npunumaiitTe Bo BHUMaHuE Kakoe-1100 ymenbienue H2A usz-
3a ero 3ameHbl Bapuantamu H2A.) Kak usmenurcs uucio nocie perukanuu JJHK,
HO JI0 JI€JICHUS KJIETKU?

3apanue 10. DxcriepumenTsl Pokepa KopuOepra no nepekpecTHOMY CIITMBAHUIO
T'UCTOHOB onpenenuwiu rereporerpamep H3-H4 kak HyKII€OCOMHYIO CyOCTPYKTYDY.
[Ipenmnosnoxum, 4To HYKJIEOCOMBI Ha CAMOM JI€JIe COJIepKaT ABe cyobeauHuIsl H3,
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HO TOJIbKO OJIHY cyOobenunuity H4, o6pa3ys cradunbnbiii reteporpumep H3-H3-H4.

Kak n3amMeHuuch Obl pe3ysabTaThl IEPEKPECTHOTO CBA3bIBAHUS?

IIpumepHbIii NepeyeHb BONPOCOB U 3a/1a4 K pasaeny S. «Pemmkanus JHK»
3ananue 1
(a) HapucyiiTe cxemMaTH4IHO MPOIECC UHUITMAIIUN PETUTHKAIN y E. coli B
dopmaTe KOMHKCa
(a) CocraBbTe TabnuIly, i€ NEPEUUCICHBl OCHOBHBIE YUaCTHUKU
VMHULMALWN PEIUIMKALUU Y IPOKAPUOTOB U UX POJIb

Y4YaCTHUK MHUIAALMH pETUTUKAMu | PoJib

3ananue 2

(a) Kakas nocnenoBaTenbHOCTb Oy/I€T CHHTE3UPOBATHCS MPHU
ucnosibzoBanuu JIHK-nonmmepassl? YKaxKUTe CTPENIKOM, B KAKOM HaIllpaBICHUU
OyIeT UATH CUHTE3:

5" AGGTCTTCGATCGA 3’

(b) Ilycts cunre3 IHK ocranoBuics Ha 4-m HykiaeoTuae. Mzo0pasute
dbparment nBorinoi nenu JJHK nanHo# rnociaeoBaTeIbHOCTH JJIMHOM 4 1TH,
MTOKAKUTE BOJAOPOAHBIE CBS3U

(d) Kakyro aktuBHOocTh JIHK momumepassl I Has1o uCmonb30BaTh, YTOOBI
YAQIUTh OJHOLIETIOUEYHBIN (hparMEHT U OCTaBUTh TOJIbKO (parmeHT ABorHoN JIHK
JInHOU 4 1iH?

3ananue 3
3anonHuTe TAOIY:

Tonownszomepasa | DyKapuoTOB | IIpokapuoTos
OO61ue yepThl

OTnuunTenbHbIC YCPThI

TecTOBBIC 3aJaHUA

1. IMouemy mns perukanuu JJHK neooxoaumel PHK nipaiiMepsi?
(a) PHK mpaiimepsl HeoOxoaumbl 11 aktuBHOCTH JIHK nurassr;
(b) PHK mpaiimepsl co3naroT 5 'u 3' KOHIIBI HUTH;

PHK;

(c) JHK momumepasza MOXeT H00aBJISITh HYKJICOTH bl TOJIBKO K MOJICKYJIaM
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(d) JAHK momumepasza MoxkeT J00aBJISITh HYKIICOTH Bl TOJBKO K YK
CYIIECTBYIOIICH HUTH.

2. Ilpennonoxum, 4To B KJIETKE MPOU30LLIA MyTallus, B XOA€ KOTOPOU B
npouecce perurkanuu JIHK 6putn co3nanbl HopMasibHble (hparMeHThl
Oxka3zaku, HO HE IPOU3OIIUIO UX CBA3BIBAHUE B HEMPEPBHIBHYIO LIEMb. | €H,
KOJIUPYIOLINHA KaKoi U3 (hepMEHTOB, ObLJT ©3BMEHEH JaHHOW MyTallueu?
(a) JAHK-momumepasa;

(b) PHK mpaiima3a;

(c) HAHK-xenmnka3za;

(d) ssDNA binding protein
(¢) JHAHK-nurasa;

3. I'enom TunmuHOM 6akTepun coaepkuT 5-103 map OCHOBaHUHN U PEIUTUITUPYETCS
okoJio 30 munyT. ['eHoM uenoBeka coaepkutT 3109 nap ocHoBanuii. Eciu on
OyJeT perTMupoOBaThCS CO CKOPOCTHIO OAKTEpUAILHOTO T€HOMA, 3TO 3aiMeT
300 gacoB (12 gueit). Ho Bech uenoBeueckuii TeHOM MOJHOCTHIO
PEIUIMIUPYETCS 32 HECKOJIbKO YacoB. [loueMy 3T0 BO3BMOKHO?

(a) OyxapuoroBuueckas JHK permnunupyercs npoiie, yem
IPOKAPUOTOBUIECKAS

(b) JHK-monmmepa3sa yenoBeka padotaet ObicTpee, yem JIHK mommmepasa
MIPOKAPHOTOB

(c) Hyxneocomsl 3ykapuoToB o0ecreunBaroT 0oiee OBICTPYIO PETUTUKALIUIO
JIHK

(d) JIHK ugenoBeka comepkut O0JbIe OpUIHKUHOB perumukanuu, yem JTHK
IPOKapHUOTOB.

4. Pemmkanus JJHK Ha3piBaeTCs MOJIyKOHCEpBATUBHOM, IIOTOMY YTO:
(a) B mponecc Boiedensl kak cuHTe3 JJHK, Tak u cuntes PHK;
(b) YacTtb Temomep TepsieTcs B X0/1€ KaXKI0I0 IIUKJIA PETUIUKAIUY;
(c) Hogas npoitnas criupans JJHK comepxut ogHy cTapyro v OJIHY HOBYIO
HUTb;
(d) Kaxmas HOBas enb KOMIUIEMEHTapHA, a HE UACHTHYHA MAaTPUIHON
11(S11ZK

5. Yro nmpoucxonur nociue toro, kak JJHK-nonmmmepasa, cuaTesupyronias HOByIO
nens JJHK, Bcrpeuaercs ¢ PHK-npaiimepom npenpiayiero ¢parMmenra
Oxanzaku?

(a) IIpoucxoouT peruMKaius ApyroM NEnu B HaIpaBiIeHUu oT 3’ K 5’ KOHLLY;

(b) JAHK-monmumepasza MEHsIET HalIpaBJIE€HUE U BBITIOJHSIET MPOBEPKY
OIIIMOOK;

(c) JHK nurasa coenunsier 2 ¢gparMeHTa BMECTE;

(d) PHK mpaiimep yaansercs u 3amensiercs Ha JIHK;

6. IlpencraBbTe cebe hopMy KU3HU, B KOTOPOH OpUEHTAIIUS HUTEH B IBOMHOM
cnupasia JIHK Obuta 61 mapamiensHOM, a He aHTUTIapaUIeIbHOM. DTa hopma
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*u3Hu obnanaer JJHK-nmonmumepaszoit ¢ xapakrepubsiMu cBoiictBamu JJHK-

MOJIUMEPAa3bl HOPMAJIbHBIX 3YKAPUOTOBUYECKUX Opranu3MoB. Mcxos u3 aToro

0KHJIaeTCs, YTO:

(@) Pemmukanusa JJHK ,0yner HaMHOTO MeijieHHEE, YeM Y OOBIYHBIX
9YKapHUOTOB;

(b)  Pennukanus JJHK npoucxoauna 6s1 B HanpaBiaeHuu ot 3 'no 5' Ha
OJHOM HUTH W B HaIIpaBJIeHUU OT S5 'no 3', Ha npyroi;

(c) Permmkarus JIHK mporcxoania ObI TOJIBKO HA OJHOM KOHIIE
PETUTMKAIMOHHOTO TJIa3Ka;

(d) JAHK-monmmepasa HE CMOKET BBINOJIHUTH TPOBEPKY OLIHOOK;

7. Jlyumee oobsicuenue Toro, nouemy cunre3 JJHK siBnsieTcst mpepbIBUCTHIM:
(a) JAHK-momumepasza MOXET ABUraThCs TOJIbKO BA0JIb HUTH JIHK B oHOM
OpUEHTALINH;
(b)  Oto nmo3BossieT 3P HEKTUBHO MPOBEPATH OMIUOKU BHOBb
cunte3upoBanHoit JJTHK;
(c) JAHK-monumepasza qoskHa NEPUOJUYECKA OCTAHABIUBATHCS, YTOOBI
HAKOIUTh 0OJIbIIE HYKJIEOTHIOB;
(d) Hyxmeocomsl HapymarT npoiecc cunatesa JTHK;
8. OkcnepumeHTsl Me3enbcona v Ctansi IpoJEMOHCTPUPOBAIH
IIOJIyKOHCEPBAaTUBHBIM MexaHu3M perumkanuu JJHK, moka3zas, uyro, koraa
JHK, conepxamas N15, pemnuupyercst B npucytctBun N14:
(a) Hosas muth permmuuupoBanHoi Mosekyiibl JIHK conepxut onrHakoBoe
koimnuecTBO N14 u N15;
(b) Ilocne ogHOrO LKKIIA PEITUKALMH, OHA HUTh COJIEPKUT MOJIEKYITY
JIHK ¢ N14, a npyras — ¢ N15;
(c) Ilocne Heckosbkux MUKIIOB perukauu Bes JJHK Obuta nmpeoGpazoBana
u3 ¢opmsl “HH” B popmy “LH”;
(d) TIlocne MHOXeECTBa LIMKJIOB peIUIMKalUU nmosoBrHa Mojekyn JHK
umerot “HH”-motHOCTS, a npyras — «LL”-1IJI0THOCTb;

9. OTMETUTH BEPHBIE U HEBEPHBIE YTBEPKIACHUS

1. ssDNA binding protein npucoeaunsiercs nocie toro, kak JJHK-renukaza
paszersieT IBOVHYIO CIIUPAJb;

2. ®opmupoBaHUE Beayllel 1enu He TpeOyeT mpaiiMepos;

3. JHK-nurasa - 3to ¢pepment, KoTopslii coequnsieT pparmenTs OKaa3aku;

4. Pennukanus JIHK Bcerna naunnaercs ¢ cunre3a PHK-npaiimepa;

5. PHK-mpanimeps! ynansrores u 3amensitores Ha JIHK no Toro, kax JIHK-nurasa
COCAUHSET BHOBb CHHTE3MpOBaHHbIe yuacTku JJHK;

10.3anmomHUTh IPOMYCKHU:

A. ®epMeHT, oTBEeTCTBEHHBIN 3a cuHTe3 [JHK npu permkaiuu
Ha3bIBACTCS :

B. AxtuBHbIil yuactok MoJiekysbl JJHK, yuacTByromuii B perkanuu,
IpeCTaBIIsgeT cO00M Y-00pa3Hyto CTPYKTYpPY U Ha3bIBAETCS
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C. ®epment, koTopsliit ciimBaeT JJHK pa3pbiBbl BO BpeMsi CHHTE3a WIIH
pernapanuy Ha3bIBACTCS
D. Ta nouepnss uens JJHK, koTopas CI/IHTCSI/IpyCTC}I HEMPEPBIBHO
Ha3bIBACTCS , @ Ta LEIb, KOTOPasi CAHTE3UPYETCS C
nepepbhIBaMU Ha3bIBAETCS
E. Jlna JJTHK-nonmumepassl B oTiimune ot PHK HOJ’II/IMCpaSBI COBEPUICHHO
HeoOxoauM cBoOoaHbIN 3’ -OH-koHel , CIIAPEHHOM C
pacmiereHHor JIHK, uToObI mpucoeuHsATh K HEMY HOBbIE HYKJICOTHIbI

F. Eciu THK nonnmepasa ommGouHO NPUCOSTUHUT HENIPABUIIbHBIN HYKJICOTU/] K
3'-koHILy, ee OTAebpHbIN KaTaruTuueckuii ToMeH, 001aaaroniui

(3’—57) AKTUBHOCTBIO, YTAIUT HEMOAXOASAIIEE OCHOBAHHUE.

G. g mannpanuu cunres3a JJHK Ha orcraroieid nenu Hy>XHbl KOPOTKUE
mpaiiMepsl, BO33HUKaOMue o1arogaps padore hpepmenrta

, KOTOPBI B KaueCTBE CyOCTpaTa UCIONb3yeT
pubonyxkieo3uarpudocharsl.

H. Pacmuierenue nBoitnoi cnmpanu JJHK B 30He peruimkaTuBHON BUIIKU
KATaJIN3UPYETCS , ACTIOJIb3YIOLIEH JIJIS1 HAIIPABJIEHHOTO
nswxennus o JJHK suepruto rugponuza ATO.

11.HazoBuTe pa3nuuHbie O€IKH U KOMIIOHEHTHI KoMIuiekca perumkaruu JTHK,
MOKa3aHHbIC HA ATOM quarpamme. Onpenennute PyHKITUIO KaKIOTO U3 HUX.

12.0603HaubTe NOPSAAOK (PYHKIIMOHUPOBAHUS IEPEUUCICHHBIX ()EPMEHTOB B XOJI€
perumkanuu JJTHK
PHK-npaiima3sa;
JIHK-nurasa;
JIHK-nonmmmepasa;
JIHK-xenukasa;

Nuunuupyronue 6einku;
PHK-pubonykieasa;

13.Ha nanHom u300paxxeHuu:
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. O603HaubTE CTpEIKaMU KOHIIbI BHOBb CHHTE3UpOoBaHHBIX HUTEH JIHK, uT00b!

yKa3aTb HanpasieHnue cunre3a JJHK.

O0603HaYbTE MECTO HAXOXKJIEHUS OPUJIKUHA PETUIUKAIIH.

Ha ucxogusix nemsx 0003HauybTe 3° U 5' KOHIIBI

. [Iponymepyiite pparmentsl Okan3aku A1 OTCTAIOMIEH LIENMU B MOPSJIKE X
CUHTE3a, HauuHasi ¢ 1.

E. O603HaubTe JIUIUPYIONIYIO LIETb

oOw

IIpumepHbIii IepeYyeHb BONPOCOB M 3a/1a4 K pasaeny 6. «Pemapaunus.
MyTauumw»

1. MyTtanuu: noHsTue, KjiacCupUKaIus, poJib B )KU3HU KIETKH, OpraHu3Ma u
BU/JIA.

2. MytareHsl.

3. ['opsiunie TOukM ¥ YacToTa MyTalMK

4. Penapanusi: poJib B )KU3HH KJIETKH, KJIaccu(pUKaIus.

5. [Ipsimoe BoccTaHoBIIeHHE: POTOPEAKTUBALIMS, IPYHPUAUHT, perapaus
ANKWIMPYIOLIUX MOBPEXICHUM, BocCTaHOBIIeHUE (pochoaurdupHbIX cBA3EH

6. DKCUM3MOHHAA pernapanys: TEMHOBAs penapanus JUMepoB, penapanus ¢
MOMOILBIO IIMKO3UJIa3 U AP-sHI0HYKII€a3, MUCMATU-penapanus. SOS-penapanus
7. ITocTpennukaTuBHas penapanus.

8. Pexom6Ounamus JIHK. Ctpykrypa Xomnuaes

9. AHaor ocHOBaHus 2-aMHHO-ITyprHa (2-AP) 3ameHsieT aicHUH BO BpEMsI

perukanuu JIHK, 1 oH MOXeT 00pa30BbIBaTh Mapy OCHOBAHH C IIUTO3HHOM.
Amnanor ocHoBanus S-Opomypaumi (5-BU) 3ameHsieT TUMUIUH, U OH MOXKET
00pa30BBIBAThH Mapy OCHOBAHUH C TYaHMHOM. KaK OYJIE€T BBITJIAJIETh ABYXIIEIOYCUHAs
TpuHykiIeoTuHas A-G-T nocienoBaTeIbHOCTH, TOKa3aHHAs 3/1€Ch, 10CIIE TPEX
payHoB perumkanuu? [Ipeamnonaraercs, yTo B IEpBOM payHje o0a aHaiora
IPUCYTCTBYIOT U BKJIFOUAOTCS BE3JI€, [JI€ 3TO BO3MOXKHO. [lepes BTOppIM U TpeTbUM
LUKJIOM PEIUIMKALIMHU JIF0OblEe HEBKIIOUEHHBIE aHAJIOTY OCHOBAHUHN YAJISIFOTCSL.
Kakumu OyyT KOHEUHBIE IOCIEA0BATENBHOCTHU ?

10. Penxas nOMUHaHTHasi MyTalus, SKCIIpeccupyemas Ipu poxkKIEeHNUH, ObuIa
U3y4eHa Ha JIIOJIAX. 3alUCH MOKa3alld, YTO IECTh ClydyaeB ObLINM OOHAPYKEHBI CPEAU
40 000 xuBopoxaeHUil. CeMelHbIe HCTOPUU MOKA3aJId, YTO B ABYX CIy4asx
MyTalus y>Ke IpUCyTCTBOBaJIa y OJHOTO U3 poauTteneil. Paccuutaiite yactoty
CIIOHTAaHHBIX MyTalWi AJs 3TOM MyTanuu. Kakue 0CHOBHBIE MTPEAIOI0KEHUS MOTYT
MOBJIMATH HA HAILIU BBIBOJIBI?

11. PaccmoTpuMm cieayromne OUEHKH:
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(a) Ha sroii mianere sxuset 5,5 * 10° yenoBex.

(6) Kaxzprii uenoBek umeet okos10 30000 (0,3 * 10°) renos.

(¢) Cpennsis yacToTa MyTalMi B KaXKI0M JIOKYyce cocTaBiser 107,
CKOJIBKO CITIOHTaHHBIX MYyTAaIlMil B HACTOSIIIIEE BPEMSI IPUCYTCTBYET B UEJIOBEUECKOMN
nonynsiuuu? [Ipeanonaras, 4To 3T MyTallMd PABHOMEPHO PacHpeIeTICHBI [0 BCEM
reHam, CKOJIbKO HOBBIX MyTalluid BOSHHUKJIO B KaK/IOM T'€HE B UEJIOBEYECKOM
MOIYJISALMU?

3ananue 1

3anonHuTe TAOIUITYy. YKaXKUTE COOTBETCTBHE MEXKTY (PEPMEHTOM U MPOIIECCOM
(pemaparusi, peTuTMKaIus, peKOMOUHAIINSI, PECTPHUKITUS) Y KaKUTE POJb (hepMeHTa 1
€ro MPUHAJIEAKHOCTD MPO- WA 3YKAPHUOTOBAM

dDepmeHT ITponecc [Tpunamiexuocts | Posb

recA

B-moauMepasa 2yKapuoTOB

O6-metunTtpancdepasa

UvrD

Pol & npoxxeit

3ananue 2
3anonauTe Tabnuiy. Onummure 6enok-6enkonrbie n [IHK-6enkoBbie B3anmoaeiicTBuYS,
KOTOPBIE TIPOUCXOJIAT B MPOIIECCE perapaluy ABYIETOYECYHBIX Pa3pPbIBOB y MYTEM
TOMOJIOTHYHOM PEKOMOWHAIINH.

B3aumoeiictBue Y4yacTHUKH Poxan

3aganue 3
Hapucyiite popmyny 7-merunryannna. Kakue MyTareHsl MOTYT IPUBECTH K
BO3HUKHOBEHUIO TaHHOUW MyTanuu? Kak nmoBiusieT Ha TeHETUYECKUI KOJ| TaKkast
Moaudpukanus? O60CHYWTe, K KAKOMY THUITY OTHOCUTCS JaHHAs MYTaIlUs: TPaH3UIUs
WJIA TPAHCBEPCHUSL.

3ananue 4

. Monekyny JIHK pnmunoit 5000 map HykieoTuaoB (1. H.). 00pabaThIBalOT OTICIBLHO
pectpukTazamu A u B. ®parMeHTsl pa3nensroT djiekTpodope3zom. depmeHt A
paspesan JIHK na 4 ¢parmenta pazmepom 2100, 1400, 1000 u 500 1. 5. O6paboTka
pectpukTazoi B nama 3 ¢pparmenTa: 2500, 1300 1 1200 n. 1. Jnsa onpenencHus
PaCIOIOKEHHS CAUTOB PECTPUKIINU STUX (PEPMEHTOB HA CIEAYIOIIEM dTaIie
MPUMEHSIOT MPOIIEAYPY ABOHHOTO paciierieHus: — oopadareiarot JIHK nByms
sHAOHYKIIea3amu. OOpaboTka n3ydyaemMoro (parmMeHTa OTHOBPEMEHHO IBYMSI
pectpukTazamu naia 6 ¢pparmentos: 1900, 1000, 800, 600, 500, 200 m. H.
O06paboTka kaxxaoro u3 4-x A-pparmMeHTOB pecTpukTazoi B

2100 - 1900 u 200,

1400 - 800 u 600,
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1000 - 1000 (nu3mMeHeHui HeT)
500 - 500 (u3MeHeHU HEeT)
O6paboTka kaxjoro u3 3-x B-gpparmeHToB pectpukTazoit A
2500 - 1900 u 600
1300 - 800 u 500
1200 - 1000 1 200
[TocTpoiTe pECTPUKIIMOHHYIO KapTYy.

IIpumepHbIii IepeYyeHb BONPOCOB M 3a/1a4 K pasaeny 7. «PekomOuHanus
JTHK»
3aganue 1. KakoBbl 4eTbIpe BOZMOXKHBIX CyAbObI PEIUITMKAIIMOHHOM BUIIKH, KOTOpast
CTAJIKUBAETCS C MATPUYHOM LEMBIO C Pa3PhIBOM MU KAaKUM-THOO0 IPYTHUM TUIIOM
HepenapupoBaHHOTo noBpexaeHus JJHK?
3ananue 2. Pa3setBnenHas konsleBas JJHK-cyOctpar koHcTpyupyercs nis
UMUTALAN OAHOU U3 BO3MOKHBIX CTPYKTYP 3aCTOINOPUBLICHCS
pEIUIMKAllMOHHOM BUJIKH, KaK MoKa3aHo Hke. Jlobasnsercs hepMeEHT, KOTOPBIi

CIOCOOCTBYET PErPECCUU BUIOYHON CTPYKTYPBHI.
5?

i s

3!

a) M3o0pasurte CcTpyKTypy NpOAYyKTa, MOTYUYEHHOTO, €CJIH PErPeCcCHst MPOXOIUT
HAIOJOBUHY IO OKPY>KHOCTH.

(b) Hapucyiite cTpykTypy NpOAyKTa, €Clid perpeccus ujiet no kpyry. Ipennonaoxum,
YTO pyKa UMEET TY K€ IJUHY, YTO U OKPY>KHOCTb, U UMEET TY Ke
MOCJIEI0BATEIBHOCTb.

3aganme 3. Hapucyiite npomMexxyTouHoe coeiMHeHHE XOJUTHIes U TOMETHTE KOHIIbI
kaxaoi nenu JJHK Tak, 4To0bI MONSIPHOCTH HUTHU ObLIa OYEBU/THA.

3ananme 4. ®epment RecBCD pnelicTByeT Kak HyKJI€a3a U rejiukasa Ipy MmoJAroToBKe
koH1oB JIHK nyst cBsizpiBanust RecA u nponuknoBeHus B ienb. RecBCD umeer
HECKOJIBKO (DYHKIIMH, BCTPOCHHBIX B €0 TPH MOAOJIOKA. YKaKUTE CYyObEeTUHUILY
(RecB, RecC nnu RecD), oTBeuaroniyto 3a KaXayro U3 ClIeayomux GyHKITAHN.

(a) 3 '— 5' BUHTOBOM JBUTATEIb

(6) Hykneasa

(c) 5' — 3' ciupans

(d) Hanmnuue «0ynaBoOYHOW» CTPYKTYpBI, KOTOpasi momoraet pazaensats JJHK

npsau

(e) Ces3biBanume ¢ caiitamu chi

3apanue 5. B knetkax E. coli ¢ mytanusmu, 3muMuHupytomumu ¢pepment RecBCD,
okoJ10 20% KJIETOK UMEIOT JIMHEAPU30BAHHBIE XPOMOCOMBI ITPU BHIPAIIMBAHUH B
HOPMAJIbHBIX a3pOOHBIX yCIoBHX. [Ipy CXOJHBIX YCIIOBUSX POCTa B KJIETKaX
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JMKOT'0 TUIIA JIUHeapu3yeTcst MeHee 3% XpoMOoCcoM. YKaXuTe B ABYX-TPeX
MPEIOKEHUSIX, TOYEMY HAOII0AAeTCs TAKOE pas3sinyue.

3apanue 6. Bo Bpems Melio3a y IpoxoKen, eclid TUTIIONHAS KJIETKAa UMEET aJlJieu a

U A onpeereHHOro reHa, B HopMe OHa o0pa3yeT JIBE CHOPhI ¢ A U JABE CIIOPbI

C

a. B penkux ciayyasx Meno3 gaeT ofHy Cropy ¢ A U TpU € a WM TPU C A U OJIHY

¢ a. Kak ato morio cinyuntbces?

3apanue 7. B otnnune oT peKOMOMHALIMY, perapalys ABYXIEMOYEUHbIX Pa3phIBOB
MyTEM HETOMOJIOTUYHOTO COEAMHEHUS KOHIIOB MPUBOJIUT K MyTaIUsIM.
OOBbsacHUTE, TOYEMY.

IIpuMepHBIi NepeYeHb BONPOCOB M 3a/1a4 K pasjaeny 8. « 'panckpunuus u

NMPOLECCUHI»
1. PHK-nonumMepasbl mpokapruoToB: poiib B KIETKE, KiIaccuukalys, CTpoeHue,
(GYHKIIUU OTACJIBHBIX CyObEIMHUIL.
2. WMHnnmanyst, 370Hrauus 1 TEpMUHALUA TPAHCKPUIILUY Y ITPO- U DYKapUOTOB.
3. [TpoueccuHr: noivageHWIMPOBAHNUE, KINUPOBaHue, criaiicuur. [lonarue o6

albTEPHATUBHOM CILTIANCHUHTE.
4. Pacmag MPHK.

3. PHK-cunTeTa3zHas cucteMa BUPYCOB.

6. I'ensl, kogupyromme PHK. Perymsanus tpanckpuniuum

TecToBble 3a1aHusA

1. Hannune nonu-A-xBocra Ha mosiekyie MPHK nemonctpupyer, uro

(a) IIpuCyTCTBYIOT 3K30HBI, KOTOPHIE HEOOXOIUMO YIATHUTh

(b) JlannHas Moisiekyja HE COIEP)KUT HHTPOHOB

(c) TpaHckpunT HOKEH OBITH HEMEJICHHO Pa3pyIlIeH

(d) Orto monekyna pPHK

(e) Hu oguH U3 NpUBEIEHHBIX BBIIIE OTBETOB HE SIBJISIETCS MPABUILHBIM
2. B xone ynanenust uHTpoHOB eauHbIi koMiuieke MIPHK karanusupyer, kak
paspesanue, Tak U coeuHeHue KOHIoB. YTo ObL10 Obl, €ciii Obl 3TH JBa Ipoliecca
KaTaJIM3UPOBAIUCH OT/IETbHBIMU (pEPMEHTAMU, HE CBSI3AHHBIMU B OJJUH KOMILIEKC?

(a)  IIporeccuHr ocymecTBIIsiICs Obl ObICTpEe

(b) Kunerka He cMormna Obl ONpeneTuTh NPaBUIIbHBIN CAUT pa3pe3aHus

(c)  DK30HBI HE COSAMHSITUCH OBl B MPAaBUILHOM MOCIIEI0BATEILHOCTH

(d) W3 mMPHK Obutn 651 yianeHsl 5K30HbI BMECTO HHTPOHOB
3. SInpBIIKO, PACIIONOKEHHOE B IIPE — 3TO CAUT, II€ IPOUCXOIUT:

(a) IIpomeccunr PHK

(b) IIpoucxomut tpanckpunuus pPHK u c6op cyOveaunui pudbocom

(c) x TPHK npucoenuHsitoTcsi aMUHOKUCIOTBI

(d) ~mPHK tpancnupyercs B 6emox
4. B xone npoueccunra PHK:

(a)  Bce 3K30HBI yAUISIOTCS U OTOPachIBAKOTCS

(b) Momnexynsl PHK crpositcst Ha ocHoBe maTpuiibl JJHK

(c) Hurpownsl Beipesatotcs u3 PHK, a 5kx30HBI cliivBaroTCsi BMEcCTe

(d) Monexyna PHK tpanciaupyercst B MoseKyiny Oenka
3. Kak knerka «MapkupyeT» nonoxxenue nuHTpoHoB B PHK, He npoieaiiei
MPOLIECCUHT?
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(a)  CymectBytot cnienuanbhubie TUIIBI MIPHK 1151 kaxxaoro u3 Tunon
UHTPOHOB

(b) B PHK npucyTcTBYIOT KOJOHBI «BBIPE3ATh» U «BCTABUTDHY

(c) B o53TOM HeT HEOOXOAMMOCTH, TaK KaK I'PaHUIIbI MEXAY SK30HAMU U
MHTPOHAMH YaCTO YEPEAyIOTCS

(d)  CyiecTByIOT ClielIMANIbHBIE TPAHUIIBI, PACIIOIOKEHHBIE PSAIOM C
y4acTKaMU CIUTaACUHTIa, KOTOPbIE PACIIO3HAIOTCS PUOO3UMaMu
6. AJIbTEpHATUBHBIN CIUIAUCUHT OTHOCUTCS K:

(e) Hcnonp3oBaHue 3K30HOB B KQUe€CTBE MHTPOHOB U HA0OOPOT B XO/1€
npoueccunra PHK

(f)  Conaiicunr noBpexaennbix ¢pparmentoB JJHK penapannonasiMu
dbepmentamu JIHK

(g) Coemunenne PHK u3 nByx pa3Hbix T€HOB ¢ 00pa3oBanuem HoBoit MPHK

(h) Hcnonbs3oBaHue anbTepHATUBHBIX PAMOK CYUTBHIBAHUS MPU TPAHCIISILIUU
MPHK
7. Bo Bpems tpanckpuniuu ot PHK k /JHK

(a) PHK-nmomumepasa npmwxketcs Bnoiab JJHK B nanpasnenun 5 'k 3'.

(b) Cuauaina cozmaetcs 3'-konern mosekyiasl PHK.

(c) PHK-nmonmumepasa 10KHA CHavyasa CBS3bIBATHCS C MPOMOTOPHOM
MOCIIEA0BATEIBHOCTHIO.

(d) TpaHCKpUIIIHUS BCET/Ia HAYMHACTCS C «CTAPTOBOTO KOJIOHAY.
8. Bo Bpemst Tpanckpunimu onpezaenenHoro rena PHK-nonumepasa Oyner
TPaHCKPUOUPOBATH:

(a) O6e uenu JHK, Ho B utore Oyner nomyyaThesi ogHa mojekyia PHK

(b) Tonwko omny u3 neneit JIHK, aBurascey B HampaBiaeHuu ot 3’ K 5’ BIOJb
MaTpPHIIbI

(c) O6e nemnu, HO IepeMerasch oT 3' Kk 5' 17151 ogHOMM OT S5'k 3'Myst Apyrou

(d)  Tosbko 3K30HBI F'eHa, MIPOIYCKast HHTPOHBI
9. [Tockonbky aBe nenu moJiekyibl JIHK sBisitoTcs KoMIieMeHTapHbIMU, JJ15
JIF000T0 TAHHOTO reHa:

(a) PHK-nmommmepasa MOXKET CBSI3bIBATLCS € JT0OOOM 1IETIBIO.

(b) Tonbko omHa 1eMh (HAKTUIECKH HECET TCHETUUCCKHUI KO TS
OTIpEIeNIEHHOTO I'eHa.

(c) Kaxnplii TeH o0iamaeT TOYHON KOMMEH, KOTOpast MOXKET OBITh
UCIIOJIb30BaHa B Cllydyae MyTallUu.

(d) TI'en, TpanckpuOHpoOBaHHBIN B HampaBieHUH OT 5 'k 3' oHOM 1enH,
MO’KET OBITh TPAHCKPUOUPOBAH B HaIlpaBJIeHUU OT 3 'm0 5' Apyroii uenu.
10. Muunmanus TpaHCKPUIILUU NPOUCXOIUT, KOTa:

(a) Bombmas u Manas CyObEIUHUIIBI CBSI3BIBAIOTCS BMECTE, 3aTEM
npucoenunsiercss MPHK

(b) Manas pubocomanbHas eIUHMIIA, coJiepxkalias nauuaTopuyo TPHK,
cBa3bpIBacTesa ¢ 5’ koo MPHK

(c) Pubocoma cBsi3bIBaeTCS CO CTAPTOBBIM KOJIOHOM M nHMIIMaTopHas TPHK
BXOJIUT B pubOCOMY

(d) Huunmartopnas TPHK cBsi3biBaeTcsi co cTapTOBBIM KOJIOHOM C
MOCIIEAYIOLIUM CBSI3bIBACHUEM C OOJBIION CyOBheIUHULIEH pUOOCOMBI
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11. TATA 6oxkc — a3T0:

(a) TlocnenoBaTelbHOCTH, 3aBEPUIAIOIIAS TPAHCIISLIHIO

(b) TlocnenoBaTesbHOCTH OCHOBaHHUI B IPOMOTOpAX 3YKAPUOTOB U apxei

(c) IlocnenoBaTesbHOCTH, YIPOIAIOIIAS COOPKY KOMIUIEKCA TPAHCKPUIIIUU
PHK-nonumepasoii 11

(d) IIpumep ogHOTO U3 CTOI-KOJIOHOB TPAHCKPUIIIUU
12.  Cornacuo teopun PHK mupa:

(a) Monekynbl PHK 651111 nepBbIMH OpraHU4E€CKHUMH MOJIEKYJIaMHU,
c(hOpMHUPOBABIIUMUCS Ha 3EMJIC;

(b)  XKwuszHb 3BoIOLIMOHUPOBAIA HA APYroil miaHeTe, Ha3biBaeMoit “PHK
Mup”

(c)  Bce monekynsl PHK B kneTke sSBISIOTCS «pHOO3UMaMu»

(d) IIpumwutusnbie Monekyisl PHK sBomonnonnpoBamu npexes 0eIKoB U
JIHK
13.  Beposaruo, JHK conep’uT THUMUH BMECTO ypaluia, IOTOMY YTO:

(@) TuMuH XUMHYECKU ropazao 0ojiee CTaOUIICH, YEM YpaIlrJl.

(b) Korma ypamn XuMHYECKU J€3aMUHUPOBaH, 00pa3yeTcs TUMUH.

(c) TumwuH ObUT OAHUM U3 EPBBIX YETHIPEX HYKICOTUAOB B MPUMUTHUBHBIX
monekyinax PHK.

(d) Ecnu nesamMmuHHpOBaH IUTO3UH, I3MEHEHHOE OCHOBAHUE MOKET OBIThH
0OHapYXEHO U yIaJICHO.
OTMeTUTH BepHbIe U HEBEPHbIE YTBEP:KIeHUS

1. Kaxnas u3 Tpex Bo3MOkHbIX pamMok cuntbiBanuss MPHK moxer naBate
pa3nuuHble, HO (PyHKIHOHAIbHBIE OCIKH.

2. Tpanckpunuus npekpamaercs, korna PHK-nonmnmepasa Berpeuaer nonu-U-
II0CJIEIOBATEIbHOCTb.

3. TpaHcnsus 3akaHIMBaeTCs TOT 1A, Koraa GpakTop 0CBOOOXKACHUS Oenka
CBA3BIBACTCS CO CTOI-KOJAOHOM

4. MHnnmanysi TpPaHCKPHUIILMK Y IIPOKAPUOTOB CBSI3aHA CO CBA3bIBAHUE CUT'Ma-
(akTopa ¢ IPOMOTOPOM

3. Tonbko pPHK siBiisitoTCS OMAa1€HUIMPOBAHHBIMU.

6. [TockonbKy T€HbI MOTYT OBITh 3aKOAMPOBAHBI HA 00EUX HUTAX TBOMHON
cnupanu JJHK, kogupytorire 061acTi pa3HbIX TEHOB MOTYT IEPEKPHIBATHCA.

7. [IpoMoOTOp pacnosiokeH HUXKE MO MOTOKY OT KOJUPYIOLIEH 00J1acTH TeHa.
8. JI71s1 IPOKaprUOTOB HE XapaKTEPEH MPOLECCUHT

9.  OO6uue pakTophl TPAHCKPUIILIMA — ITO OEJIKHU, KOTOPBIE PETYIUPYIOT

aKTUBHOCTb dyKapuorosuueckon PHK-nonmmmepasebr.

10.  Pu0Go3umsl SBIsI0TCS NpUMUTUBHBIME (popmamu mosekyn PHK, koTopsie
OoJIbliIe HE CYIIECTBYIOT B KJIETKAX.

11.  Hatponsl — 310 «mycopHas» JIHK, koTopas 3arpoMok1aeT reHOM BHUJA.
YKaxxure 1o KpaiiHel Mepe J1B€ IPUUYMHBL, I0YEMY TO YTBEPKICHHUE HEBEPHO?

3apanue 1. Ha pucynke nzoopaxena cxema mojekyiasl MPHK, Ha koTopoii
0003HauYEHbI PA3IUYHbIE YYACTKH.
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AAAAAAAAAAAAAA | {AUG! UAG ! PPP-GT

1 2 3 4 5 6 7
1. Uto He Tak ¢ 3TOM cxemoil? BHecuTe KOppEeKTUPOBKHU
2. Ha npaBmibHO# cxeme 0003HaYbTe y4acTOK (YU4aCTKH), KOTOPBIH (KOTOPHIE)
SBJISIETCS (SIBJISIFOTCS):
KOJUPYIOIIUMHU
HEKOUPYIOIIUMHU
3’-koHen
5’-KoHen
CTapT-KOJIOH
CTOTI-KOJIOH
CalT CBSA3BIBAHUS C pUOOCOMOM
3.  JlaHHas cxema OTpa)kaeT CTPOCHUE MPOKAPUOTOBUIECCKON WITH

sykapuoToBuueckot MPHK? O6bsacHuTe mouemy

3apanue 2. Y 6akrepun koaupyromias memns JJHK Hecér nmocnenoBarenbHOCTD 5’
AGC GCA CAG ACA GAT AAA AAT TAC AGA GTA CAC AAC TAA 3’. Kakas
OyJeT Mmocae0BaTeILHOCTh Y aHTUCMBICTIOBOM 1tenouku JJHK? ¥V cunresupyemoii ¢
storo yuactka MPHK? Kakue antukogons! 0yayt y amuHoanmi-TPHK ¢ yuérom

s dekra kaueHnus (wooble-pairing)? Kakue MOryT ObITh 9K30T€HHbBIC TTPUYUHBI
UHTUOMPOBAHUS TPAHCISIUH C 3TOTO ydacTKa?

IIpumepHbIii IepevyeHb BONPOCOB M 33/1a4 K pasaeny 9. «'eHeTHYeCKOH KOI»

3aganue 1. Cnenyromuiit PHK-nonmumep nobasistor k skcrpakty E. coli, rae on
MOXKET TPAHCIUPOBATHCA BO BCEX TPEX BO3MOXKHBIX paMKax cuuThiBaHus. Kakue
AMUHOKHUCIIOTHI MOTYT MOJTIUMEPU30BATHCS B MOJUIIENTUIBI B 3TON cUcTEME?
5'-AUAUAUAUAUAUAUAUAUAUAUAUAUAU-3'

3aganme 2. YUuThIBask NOJUHYKICOTH]T, KOAUPYIOLIUNA MOJIMMETUOHUH, KaKue
JPYTrUe NOJUIENTUBI TAKXKE OyIyT IPOyLIMPOBATHCS?

3ananme 3. [lepesenute cnenyrouryro MPHK B 6enok, HaunHasi ¢ mepBoro KojoHa
1703020005 E:00050%

5'-CCGAUGCCAUGGCAGCUCGGUGUUAC
AAGGCUUGCAUCAGUACCAGUUUGAAUCC-3'

3aganmne 4. V3 mocnenoBaTenbHOCTH O€lIKa MBI MOKEM TOTYYUTh HEKOTOPYIO
nH(OPMAITUIO O TIOCTIEA0BATEILHOCTH TeHA, KOTOPBIN ero koaupyer. OaHako u3-3a
BBIPOKJICHHOCTH T€HETUYECKOI0 KOJia CYIIECTBYET MHOKECTBO BO3ZMOKHBIX
MOCJICIOBATEIFHOCTEH HYKIICOTHIOB, KOTOPHIE MOTIIH OBl KOJUPOBATH JIAHHYIO
MOCJIeIOBATENHHOCTh Oeska. [101e3HOCTh TeHOMHBIX 0a3 JaHHBIX IS OMCKA TEHOB
OEJIKOB C M3BECTHOM MOCIEA0BATEIIBHOCTHIO CTAHOBHUTCSI SICHOM, €CJTM YIECTh
cnenyroiee. Ckoiibko BO3MOKHbIX MoJiekysl PHK MoxeT koaupoBaThs nentu Met-
Asn-Trp-Tyr? Ckomnbko, €clid K KOHIy TIeNTH 1a 100aBUTh ocTaTok Leu?

3apanue 5. Hiwxke nokazan 5'-koner; mosiekysibl MPHK. KakoBel nepBeie Tpu (N-
KOHIIEBbIE) AMUHOKHUCIIOTHI €r0 OEJIKOBOI0 MPOAYyKTa?
5'-AUGUGUUGAUGUAUCAGACCUGUC ———

3ananme 6. [lepeBenure cnenyromyto MPHK, Haunnas ¢ nepBoro 5'-Hykiieotuaa,
mpearnoaras, 4To TpaHcisus npoucxonut B kietke E. coli. Ecnu Bce TPHK
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MaKCHUMAaJIbHO MCIIOJIb3YIOT IIPaBuiia BOOYIISIIIMKI, HO HE COJIepKaT MHO3UH, CKOJIbKO

pazimmunbix TPHK Tpebyercs st tpancisiiuu stoit PHK?
5'-AUGGGUCGUGAGUCAUCGUUAAUUGUAGCU
GGAGGGGAGGAAUGA-3

IIpumepHbIi NepeyeHb BONPOCOB U 3a71a4 K pasjaeiay 10. «buocunres
0enkay»

. OcobeHHocTn xuMHIecKoro cocrapa u ctpoenust PHK.

. Matpuunas PHK, tpancnoptuas PHK, pudocomansuass PHK. Ponp
mMoaupunrpoBanubix Hykineotua0B B PHK. O6pa3oBanue
HEKaHOHWYECKUX Map HykieotnaoB y PHK.

. Ctpoenue pub0OCOM y Mpo- U 3yKapHOTOB.

. Tpancnsaums. Posp B )KU3HU KIIETKH.

. DTansl TpaHcysIuKu: oopa3zoBanue amuuoanui-TPHK, nnunanus,
AIIOHTAIUS U TEPMHUHALIUS TPAHCISALUU Y TIPO- U 3YKapUOTOB.

6. 3aTpatThl PHEPrUU NpU TpaHCIAIUU. MIHrMOMpoBaHUE TPAHCISLIUM.
AHTHOUOTHUKH.
7. Peryisiuuu TpaHCHISALUU
8. ®onmaunr. Pons donmas, manepoHoB, JTUTAHIOB.
9. [IyTn 1 MexaHU3MBbI TPAHCIIOPTA OETKOB B KJIETKE IMOCJIE MX CHHTE3a Ha
pubocomax.
10.Monudukarus 6enKoB.
11.CoptupoBka u pacnaj 0eiKoB
TecroBble 3a1aHusA
Bb160p BapuaHTOB OTBETa
1. B xoze nporiecca TpaHCISLUU:
(a) Ilentun nepexoaut ot TPHK B P-caiite k T-PHK B A- caiite
(b) Ipuxomsmue TPHK nomxHbl cHavyana cBs3biBaThCs B E-caliTe
(c) Hauamowm cuuTaercs cBsi3bIBaHUE MaJION CyObeTMHUIIBI pUOOCOMBI C
nonu A-xsoctom MPHK
(d) MPHK Ttpanciupyercst onHo# pubocomoii 3a pas
2. «I[Ipoteocomay mpeacTaBiseT cOO0M KPyIMHYIO CTPYKTYPY B IIUTOILIA3ME,
KOTOpasi:
(a) Tpaucaupyer TPHK B Genok
(b) SBnsercs cynep3akpyuennoit JJHK
(c)  VYuysctyer B npoueccuare PHK
(d)  VYuyBcTByeT B (pepMEHTATUBHOM pa3pylIeHUH OEIOB
3. IIpu 3510HTanMM B XOJ€ TPAHCISALNHU MTOCIIE MOCTYIUIEHUS KaX101M HOBOM
TPHK:
a. AmuHokuciora «mnepenaercs» or TPHK B A-calite k TPHK B P-caiite.
(b) BHOBB npuodsIBatomue TPHK nomkHbl cHavana csi3biBaThes ¢ E-caiiTowm.
(c) Ientun nepexoaut ot TPHK B P-caiite k T-PHK B A- caiite
(d) Hosas TPHK nomxHna cHauana cBsi3biBaThesi ¢ P-caiitom puOocoMel.
3anmoJIHUTH MPONMYCKH

N —

N B~ W
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1. B pubocome popMupoBaHre NENTUIHBIX CBSA3EH HOBON MOJIMIIEIITHIHON

LEMOYKHU POUCXOJIUT B cyObeuHuIIe, TOrAa Kak
conocrasiienue kojjoHoB MPHK npoucxonun Ha

MIOBEPXHOCTHU cyobenuuuupl. [Ipu Tpancnauuu B Xxoze
yJIMHEHUS TOIUNENTUAHON HEMOYKH, Kaxkaas Bxoasaimas aMmuaoanni-TPHK
CBSA3BIBACTCS C -caiiToM puOOCOMBI, a pacTylias MenTUIHas enb
ynepxubaercs Ha TPHK B -caure.

2. O KOHIIE TPAHCIISIIIUU CUTHATTU3UPYET -KOJIOH, KOTOPBII CBA3bIBAET
O€JoK Mo Ha3BaHUEM :

3. B GaktepuanbHBIX KiIeTKaxX 0€I0K, Ha3bIBAEMBIH

accouunpoBansblii ¢ PHK-nonmmepas3oi B 0CHOBHOM
OTBETCTBEHEH 3a CBSI3bIBAHHUE C TIPOMOTOPOM.
4. Pa3mectute ciemytomnue COOBITUS B TPaBUIILHOM MOCIIEI0BATEILHOCTH:
Tpancusanus
Tpanckpurnius
[TonmageHunupoBaHue
[IpucoennHenue komna
[Tpoueccunr PHK
DKCHOPT U3 A1pa
5. Konxon metnonnHa - , AaHTUKOJJOH METHOHHHA - u JIHK xoz -

3aganme 1. OcHOBBIBasACh Ha pe3ynbrarax cekBeHuposanus JJHK g npoexra
F€HOMa 4Y€JIOBEKA, KOJIMYECTBO IMTPOMOTOPOB MPEAINOJIATAET, UTO B UYEJIOBEYECKOM
reHome HacuuTbiBaeTcs 0koso 25 000 reHoB. OTHaKO KOJIMYECTBO PA3IMYHBIX THUIIOB
OeKOB MOKET OBITh HAMHOTO OoJbIne. [Touemy?

3apanue 2. Ha pucynke o003HaubTe Tpu caiita cBa3biBanust TPHK, kogoH u
aHTuKoJ10H, 6etok 1 MPHK. Ilepeuncnure mociaeq0oBaTeIbHOCTb COOBITHI, KOTOPbHIC
npou3onayT, kornaa Bxojsimas TPHK Oynet HaxoauThes B caiiTe CBSI3bIBaHMUS.

3aganue 3. YKaXUTE CBSI3b MEXAY XUMUUYECKUM COCTABOM, CTPYKTYPOU U (PyHKITHEH
TPHK

X¥M coCTaB Crpyktypa DOyHKIUA

3aganue 4. Yxaxure oenok-oeiaxoBoe 1 HK-HK 1 HK-6enkoBoe B3aumoeiicTBuys,
KOTOpbIE HAOJII0IA0TCS B IIPOIIECCE MHUIIMAIIMK TPAHCKPHUIIIIUK Y TIPOKAPHUOTOB
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Tum B3auMoaeicTBUS Y9acTHUKH Poib
(6enok-6enok, HK-HK namn
HK-6emok)

3aganmue 5. Ykaxurte coObITHSA, KOTOpBIE porcxoaat B cyarbe MPHK sykapuoTos
10 IIyTH OT 3aKOAMpPOBaHHOU nocnenoBarenbHocty B JJHK 1o cozpeBanus
BKJIFOYMTEIILHO

KneroyHnas cTtpykTypa [Y4acTHUKH CoObITHs

IIpumepHbIii MepeyeHb BONPOCOB U 33/1a4 K pasjaeiay 11. «Peryasuus
JIKCIPECCUHN T'eHOB

1. CrpykTypa reHoma: kiaccupuKaius KOAUPYIOIUX U HEKOAUPYIOUTUX
MIOCJIEA0BATENBHOCTEN.

2. [ToBTOpSIOIIMECS TOCIEAOBATENBHOCTH B TEHOME U UX POJIb.

3. YpoBHHU peryisiiuu 3Kkcnpeccuu reHoB. [lonoxurensHas u

OTpHUIIaTeNbHAs PETYysausa. MexaHu3M peryJisiiuu lac-onepoHa u aTTeHyaluu
trp-onepona. Duxancepsl. CaillieHcephl.
4.  PHK-untepdepenmnus. Mukpo u mansie unreppepupyromme PHK
3aganue 1. bakrepuaiibHble KJIETKA MOTYT MOJIy4aThb aMUHOKHUCIIOTY TpUNITO(aH
U3 OKpY’KaloIlel cpesibl, a MPU HEeJ0CTaTKe TpunTodaHa B cpefie CUHTE3UPOBAThH €ro
CaMOCTOATENIBHO. Trp-penpeccop — peryssiTop TPaHCKPHUIILHH, KOTOPBIA KOTOPBIH
BKJIFOYAET TPAHCKPUIILMI TE€HOB, OTBETCTBEHHBIX 32 IPOU3BOJCTBO (PEPMEHTOB,
HEOOXOOUMBIX JuIsl cuHTe3a Tpuntodana. YUrto ciyuurcs ¢  perymsuuen
TpUNTO(AHOBOIO ONEpPOHA B KIETKAX, OSKCIPECCUPYIOUIMX MYTaHTHbIA Trp-
pernipeccop, kotopslit: 1) He moxeT cBsizpiBaThes ¢ JJHK; 2) He Moxer cBsa3bIBaTh
tpunrodan; 3) cesa3biBaercs ¢ JHK nmaxe B orcyrcrBum Tpunrtodana? Yro
IPOU30MJIET B OTUX CIy4yasX, €CIM KIETKH, KpPOME TOro, 3KCIPECCUPYIOT
HOpMaJIbHBIN Trp-penpeccop co BTOPOro HOpMAJILHOIO IreHa?
3aganue 2. OOwbscuure, mnouemy JHK-cBs3piBatomme Oenku  MOTyT
CHEU(pUIECKH CBA3BIBATHCS C ONMPEICICHHON HYKJICOTHAHON MOCIEA0BATEILHOCTHIO
B JByuLenodeyHon monekyne JIHK, He paspymas BOXOPOIHBIE CBSI3H. YKaXUTE, KaK
oenku MoryTt ommuath A-T mapsl or G-C map. OtBer naiiTe B BHAE CXEMBI U
YKaXUTE, KaKUE€ THUIObl CBSI3€d — BOJOPOJHBIE, DJIEKTPOCTATUYECKUE WM
ruapo@oOHBIE - 00pa3yOTCS.
3aganue 3. MccnenoBarens co3aaet onepoH lac Ha masmuie, HO UHAKTUBUPYET
Bce yacTu omneparopa Lac (lacO) u npomoropa Lac, 3aMeHsAst ©X caliTOM CBS3bIBaHUS
pernipeccopa LexA (kotopsiii nerictByer B SOS-0TBETE) U MPOMOTOP PETYIUPYETCS
LexA. Ilnasmuny BBOIAT B KIETKU E. coli, uMeronye OonepoH lac ¢ HEaKTUBHBIM
reHoM lacZ. Ilpum Kakux YyCIOBUSX 3TU TpaHC(HOPMHUPOBAHHBIE KIETKU OYyIyT
IIPOLYLIMPOBATH TT-TAIAKTO3U A3y ?
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3ananue 4. OnuuuTe BO3MOXKHbIE 3G (HEKThHI Ha HIKCIPECCHIO TEHOB lac MyTaluii,
KoTophie (a) mepeMemarT oreparop Lac Ha apyryroo cTopoHy orepoHa, (0)
WHAKTUBUPYIOT calT cBs3biBaHuss CPB u (B) M3MEHSIOT mOCIeq0BaTENbHOCTD
MIPOMOTOpPa BOKPYT MoJiokKeHus -10.

3ananme 5. B onepone ara 6enok AraC MoeT JeHCTBOBATh MO0 KaK aKTUBATOP,
ambo kak pemnpeccop. Ecimum AraC ocraercs cBszanHbiM ¢ JIHK B otcyrcrBHe
apaOWHO3bI, IOYEMY 3TOT OEJIOK HE BCera IeUCTBYET KaK akTUBATOP?

3apanme 6. Knetku £E. coli pactyr B cpene C TIJIOKO30M B KadecTBe
CIMHCTBEHHOTO HMCTOYHWKA yriiepoaa. BHesamno moGammnstor Tpuntodan. Kietku
MPOJOJKAIOT pacTu U AensaTcs Kaxaple 30 MuHyT. Onuiiure (KaueCTBEHHO), Kak
ypoBHU  TpuntodaHcuHTa3sl (pepMeHTa, NPOAYLUPYEMOTO OMEPOHOM  trp)
MU3MEHSAIOTCSA CO BPEMEHEM IIPU CJIECAYIOIIMNX YCIOBUAX:

(a) MPHK trp crabuibHa (nerpagupyeT MeajaeHHO B TEUEHUE MHOTUX YacoB).

(6) MPHK trp GbicTpo paspyiaercs, HO TpunTodaHCUHTa3a cTaOUIIbHA.

(c) MPHK trp u TpuntodancrunTaza ObICTPO pa3pylIaroTCs.

3apanue 7. Kak moryTt noiusitb Ha SOS-oTBeT y E. coli myTtaruu B reHe lexA,
KOTOpbIEe (a) MPEeAOTBPAIAIOT aBTOKATAIUTHYECKOe paciieryieHue Oenka LexA wiu
(6) ocnabnsirot B3auMo/ielicTBue LexA ¢ ero HopMajibHBIM CAUTOM CBSI3bIBAHUS?

3ananue 8. Knerku E. coli pactyT B cpeie, cojlepxkalied JIakTo3y, HO HE
TIIFOKO3Y. YKaxuTe, OyAyT JIM KaXI0€ M3 CICAYIONUX M3MEHEHUU WM YCIOBHI
yBEJIMYHMBATh, YMEHBINIATh WJIM HE U3MEHATH dKCTpeccuro lac onmepona. MoxeT OBbIThH
MOJIC3HO HAPUCOBAThH MOJENb, HW300PAXKAIONIYIO TO, YTO MPOUCXOAUT B KaKIOU
CUTYalUU.

(a) JobGaBiieHne BHICOKOW KOHIIEHTPAITUH TIFOKO3BI

(b) Myramusi, koTopast mpeIoTBpaIiaeT CBsi3bIBaHue penpeccopa Lac ¢

oreparop

(c) MyTanusi, KOTopas MOJHOCTbIO HHAKTUBUPYET T-TaJIaKTO3UAA3y

(d) Myrauus, koTopasi HOJIHOCThIO MHAKTUBUPYET TaIaKTO3U]

IPOHUKATh

3apanme 9. Kak moBiausiOT Ha TPAHCKPUIIMIO oniepoHa trp E. coli cnenyromiue
MaHHUMYJIAUH ¢ JnjaepHor oonacteio MPHK trp?

(a) YBenuueHue pacctosiHus (KOJUYECTBA OCHOBAHUI) MEXIY T€HOM JIUJIEPHOTO
MENTH/IA U TOCIEA0BATEILHOCTHIO 2

(b) YBenuueHue pacCTOSTHUS MEXKIY MTOCIEI0BATEILHOCTIMU 2 1 3

(c) Y nanenue mociaea0BaTeIbHOCTH 4

(d) 3amena nByx KogoHOB Trp B reHe THAEPHOTO NenTHAa Ha KogoHbI His

(e) YcrpaneHnue caiita CBA3BIBAaHUS PUOOCOMBI ISl T€HA KOTOPBIA KOIUPYET
JIMJICPHBINA MENTH]T

(f) 3ameHa HECKOJBKMX HYKJICOTHUIIOB B IOCIEAOBATEILHOCTH 3 TakK, 4TO OHA
MOXXET 00pa3oBbIBaTh IMapy OCHOBAHMHA C TIOCIEJOBATEIbHOCThIO 4, HO HE C
MOCJIEIOBATENBHOCTbIO 2.

3apanue 10. Y sykapruoToB OOJBIIMHCTBO T€HOB B HOpME BbIKJIIOYeHBI, a PHK-
nonumepasbl He (GYHKIIMOHUPYIOT 0e3 aktuBauuu. Y Oakrepuii PHK-momumepasa
MOKET TPAHCKPUOUPOBATH MOYTH JIFOOOW I'eH B OTCYTCTBUE CBA3AHHBIX MHTHOUTOPOB.
[IpensioxkuTe HECKOJIBKO TMPUYMH TAKOTO pa3ivuus MEXIy OaKTepusMu Hu
YKapUOTOBAMH.
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3aganue 11. PerynsatopHble Oe€lku y  OJYKapuOTOB  CBSI3BIBAIOTCA  C
nocnenosarenbHocTsaMu JIHK nmpumepHo ToW k€ JUIMHBI, 4TO M OakTepHUajbHbIE
perynaropsble 6enku. OgHaKO FeHOMbI 3YKapHuOTOB OOBIYHO Ha HECKOJIBKO MOPSIKOB
Oosnble, yem y Oakrepuil. Kakoe BIusiHUE 3TO OKa3bIBa€T HA CTPATETHIO DYKAPUOTOB
[0 PETYJIALIMA KOHKPETHOrO reHa?

3aganme 12. Jlng onTuMaibHOM aKTUBAUMM TpaHcKpunuuu reHoB GAL vy
npoxokei HeoOxomuma (yskius OenkoB Gald u Galll (Galdp u Galllp).
VYcrpanenune mo6oro Oenka CHWKaeT akTtupBauuio mnpomotopoB GAL. Opmnako
uHaktuBauus Gall 1p umeer TOMOIHUTENBHBIN U ApaMaTUYeCcKuil 3PPEKT KIETOUHOM
aetransHOCTU. [Ipennonoxure, nouemy yctpanenue Galllp mMoxeT uMeTb GONBIIHIA
s dexT, uem yctpanenne Galdp.

3aganue 13. KakoBo cocrosiaue hochopunrpoBanus apoxxeBoro oenka Migl,
KOTJa: a) OTCYTCTBYIOT TJIIOKO3a M TallakTo3a; 0) NPHUCYTCTBYET Trajakro3a H
OTCYTCTBYET TIJIOKO3a; B) MPUCYTCTBYET IJIFOKO3a U OTCYTCTBYET raynakrosa; u (d)
IPUCYTCTBYIOT KaK TJIFOKO3a, TaK U rajakTo3a?

Bonpocsl k 3xk3amMeny

1. MonekynsgapHOe CTpOEHUE BELIECTB U ABOIIOLIMOHHBIE CBS3H

2. XpaHeHue U nepeiaya reHeTHYeCKOil MHPpOpMaLIHH.

3. 3meneHus HaciaeACTBEHHON HHPOpMalMKi KaKk OCHOBA 3BOJIIOIUH.

4. Xumudeckas sBoronus ouomonekyn. ['unoreza PHK-mupa.

5. MeTop1 MOJIEKYIISIpPHOM OHMOJIOTUU U €€ POJIb B COBPEMEHHOM KU3HU

6. I'enetuka Mennens

7. lluToreneTuka — IBMKEHUE XPOMOCOM B XOJI€ MUTO3a U MEWO03a

8. XpoMOCcOMHas1 TEOpHsI HACIEAOBAHUS

9. MonekyJisipHasi FEHETUKA

10. XHUMHUYECKHUI COCTAB U CTPOCHUE HYKJIEMHOBBIX KHUCIIOT.

11. JlononHuTenbHble (GYHKIIMA HYKJICOTHIOB B KJIETKE

12. [Tomumopdusm crpykrypsl JJHK.

13. CroiictBa [IHK: nenarypanus u peHarypaius; ruOpuanu3anus u
OTKUT; TUIO- U TUIIEPXPOMHBIN 3P (DEKT; ONTUYECKAS TNIOTHOCTD.

14. Tunsl PHK u ux pacnpocTpaHe€HHOCTb.

15. ITonumepasHas LenHas peakuusi.

16. Hetexnus npoayktos [1I[P: anekTpodope3 B arapo3Hom rerne.

17. [1LIP B peampHOM BpeMeHH, PparMEHTHBIN aHAIIU3.

18. Pectpukunonnsiii ananu3 JIHK. Monekynsipabie mapkepbl: SSN,
SNP, RFLP, PAPID, SCAR, STS.

19. MeTtoabl rubpuan3anui HykJaenHoBbIX KUCIOT. JJHK 30151

20. Cayseps- u Ho3epH-6510TTHHT.

21. Texnonorus pexkombunantHeix JJHK. Knonuposanue JIHK in
Vivo.

22. Kinonupytoiue u skcrpeccupyromie BeKTopbl. bubnnoreku
reHomHou u kJIHK.

23. CekBEHMPOBAHUE HYKJIEUHOBBIX KHUCIIOT.

24. AHanu3 3KCIPECCHUU T'€HOB.

25. I'enomMuKa, NpOTEOMUKA U TPAHCKPUIITOMHKA

26. Nzyuenne GyHKIUN T€HOB U UX MPOAYKTOB
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27.

cDyHKI_II/I}I XpOMOCOM H CIICHHUATIU3NPOBAHHBIC TCHOMHBIC

MOCJIeI0BATEIBLHOCTH

28. VYnakoska JIHK B xpomocoMbl

29. CrpykTypa 6akrepuanbHoil XxpoMocoMbl. [locienoBareabHOCTD
T€HOMOB U YHUCJIO T€HOB IMPOKAPHUOTOB

30. OnepoHHas opraHu3alus TeHOB MPOKAPHUOTOB.

31. bakTepuanbHbie MIIa3MUIbI

32. JIHK muTOoXOHIpui 1 XJI0pOIIacTOB

33. CrpykTypa reHomMa 3yKapuoTOB. DK30H-UHTPOHHOE CTPOCHUE
re€HOMa 3yKapuOTOB.

34. [TocnenoBaTeabHOCTH FTEHOMOB M YHCJIO T€HOB DYKapHUOTOB

35. Kitacreps! u noBTopsl. Jynnukanus reHos. JuBepreHuus
nocnenoBarenbHocTel. [1ceBaorensl. Caremumtabie JIHK

36.

37. depmeHThl, criocodcTByOKE yiioTHeHU0 JITHK

38. bakTepuanbHbie TOMOU30MEpPa3bl

39. Tonounzomepassl 3yKapuoTOB

40. benku SMC u koHJEHCaMs XpoMaTHHA

41. Cynepcniupanuzanust JJHK

42. Mepa Tornonorudeckoil cBsizu u packpydueHnocts JJHK

43. ®opwmsl ynnorHenus JJHK npu cynepcnmpannzannu

44. Hykneocomsl: ocHOBHBIE equHULBI KOHAeHcanuu JIHK

45. I'ncToHOBBIE XBOCTBI U MEKHYKJIIEOCOMHBIE CBSI3H

46. CTpyKTypbl XpOMOCOM BBICLIETO OPSJIKA

47. Pounb rucrona H1 B hopMupoBannu xpoMaToCOMbI

48. JlvHaMUKa HYKJIEOCOM

49, Kowmruiekcbl peMojieupoBaHusi XpOMaTHHA

50. BapuanThl cyOBbeIMHNL] THCTOHOB

S1. COopka HyKJIEOCOM U POJIb IIANIEPOHOB

52. Moaudukaiysi TMHCTOHOBBIX XBOCTOB U PEUIYJISIUS JOCTYITHOCTH
JIHK

53. I'ucToHOBBII KO

54. JIoKa3aTenbCTBA MOJYKOHCEPBATUBHOIO MEXAHU3MBI PEILIMKALUH.

55. Turmsl perumkanuu

56. Xumusa [JHK-nommepas

57. Crpoenue nonumepassbl | u nonmmepassi 111

58. CTpyKTypa peIIMKaTUBHON BUJIKH

59. @epMEeHTBI PeIUIMKALUK, pEIIucoma

60. Perukarus JJHK npoxapuoTtoB Ha npumepe E. coli: nnunumanus,
AIIOHTAIMsl, TEPMUHALIMSL.

61. JHK-nonrmepasbl 3yKapuoTOB: MHOT000Opa3ue 1 KiaccupuKaims

62. Oco0eHHOCTH pEeIUIMKAIIMU Y 3YKapUOTOB Ha MPUMEPE
Saccharomyces cerevisiae.

63. Oco00EeHHOCTH PerUIUKaIUU TeJIOMEP XPOMOCOM 3YKapHOTOB.
Tenomepasa.
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64.
YKapHOTOB
65.

OpraHu3ma v BHAaA.

66.
67.
68.
69.
70.
71.
pernapanuu.
72.
73.
74.

I'eneTnueckas u q)CpMCHTaTI/IBHa}I peryjsinuAa KIC€TOYHOT'O IIUKIIa
MYTaI_II/II/IZ IIOHATHUC, KJ'IaCCI/I(bI/IKaHI/I}I, POJIb B ’)KU3HU KIICTKH,

['opsiurie TOUKM ¥ YacTOTa MyTaLUH.

MyrareHsi.

®dusndeckue GpakTopsl, BeI3biBaromue noppexacHus JJHK
Oxucnurensubie noBpexaenus JJHK

Tect DiiMca 11a naeHTUPHUKAITIN MYTareHOB

Pemaparusi: poiib B )KU3HU KJIETKH, KJIaCCU(UKAITUS MEXaHU3MOB

[Ipsitmoe BoccTaHoBieHHE: (POTOpEAKTUBALIUS

[Tpyppunuar
Penapanus ankuiupyronmx NoBpeKIeHUN, BOCCTAHOBJICHHE

bochoaudrupHBIX CBS3EH.

75.
76.
77.
78.
79.

peKOMOUMHAITUN

80.

OKCIM3MOHHAs penapaiys HyKJI€OTU0B U OCHOBaHUN
MucMmaTu-penaparnus

SOS-penapanusi.

[TocTpemkaTuBHAs penaparus

Penapaiiust [ByL€IOYEYHBIX PA3pPhIBOB IIYTEM TOMOJIOTUYHOM

Komnanc penamkatuBHON BUIKY U €€ PEKOHCTPYKIUSA C TOMOIBIO

JBYLIETIOYEYHBIX Pa3pbIBOB

81.
82.

Perpeccust peryimkaTuBHOW BUIIKH
depMeHTaTHBHBIE MAIIMHBI B OaKTepHAIbHOMN

pekomoOuHarmonHnou penapanuu JJHK

83.
penapanuu
&4.
85.
86.

pa3zHooOpasue

87.
88.
89.
90.

BHUPYCOB
91.

RecBCD u RecFOR u nauImanms pekoMOMHaIIMOHHOM

bakrepuanbHas pexkomOrHaza RecA.
BoccranoBiieHre penInKaimoOHHON BUJIKH Y OaKTepUid
MeiioTnueckas pekoMOMHAIMs U €€ BKJIaJ B TeHETUUECKOe

PexomOunanus B Xxo7e MUTO3a

Heromonoruunoe coenHeHUE KOHIIOB

MexaHu3m calT-cieiuPpuuHON peKoMONHALIUN
Caiir-crieniuranas peKoMOWHAIMS KaK 9YacTh )KH3HEHHOTO ITUKJIA

Perynﬂum{ 9KCIIPCCCHUU I'CHOB IIPU ITOMOIIN MCXaHHU3MOB CalT-

cHeu(pUIHON peKOMOMHALINN

92.
93.
94.
95.
96.
97.
98.

BcnomorarenbHbie 0enku caiT-crieiu@uaHON peKOMOWHAIINH
Tpu OCHOBHBIX ITyTH TPAHCIIO3ULIMU

Knaccudukanus 6akrepuanbHbIX TPAHCIIO30HOB
PeTpoTpaHCcio30HbI 3yKapruoOTOB

DBOJIIOLIMOHHAS CBSI3b PETPOTPAHCIIO30HOB U PETPOBUPYCOB
PHK-nonmmmMepasbl 1 OCHOBBI TPAHCKPUIIIIUU
baktpepuanpHbie TPOMOTOPBI
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99. Ponb curma-akropa B MHULIMALIMKA TPAHCKPHUIILIUU Y OaKTEpHUIA.
MHuoroo0pa3ue 0akTepuaabHbIX CUTMa-(PaKTOPOB U UX TPOMOTOPHI

100. DJoHTaIMs U TEPMUHAIUS TPAHCKPUIIIMU Y OaKTepuid

101. Xapaxkrtepuctuka PHK-nonmepas 3ykaproToB U CTPOECHUE UX
IIPOMOTOPOB

102. Ponb TpaHCKpUNIIMOHHBIX (PaKTPOB B MHUIIMALIMN TPAHCKPUIIIIUU
DYKapuoOTOB

103. MexaHn3Mbl TEPMUHALMU TPAHCKPHUIILMU Y 3yKAPUOTOB

104. Css13b Tpanckpurimu ca ¢ penapanueit [JHK, npoueccunrom PHK
u Tpancrioprom MPHK

105. KsnupoBanue — MexaHu3M U 3HaYCHHE

106. [TonmnaneHnnupoBaHuE — MEXaHU3M U 3HAYEHUE

107. Koopaunuposannas perymsuusa kanupoBanns MPHK,
MOJIMAJCHUIIMPOBAHUA U CIUIAMICUHTAa BO BPEMS TPAHCKPUIILIUH

108. Mexanusm cruiaiicunra. ['panuiia 3K30H-UHTPOH

109. CtpoeHue CriaiicocoMsl.

110. AJIbTEpHATUBHBIN CIUIANCUHT — 3HAYEHHUE U TIPUMEPBI

111. CaMocIutaiiCupyrommnecs UHTPOHBI

112. TpaHc-crutaiicuar

113. Penaktupoanne PHK

114. Tpancnopr u nerpaganus PHK

115. [Ipoueccunr Hekoaupyromux PHK

116. [IpoueccuHroBele Tenia — Mecta XpaHeHus u aerpaganuu MPHK B
9YKapUOTOBUYECKUX KJIETKAaX

117. Crpyxrypa TPHK

118. ['unoTe3a kosieOaHuil M pacno3HaBaHusl KOJIOHA aHTUKOJOHOM

119. [TomaBneHne HEKOTOPBIX MyTalui crieruanbHbiMu TPHK

120. CBOMCTBaA reHETUYECKOTO KO

121. Uctopus pacumpoBKy reHETHYECKOTO KO

122. Hckimrouennsa u3 reHETUYECKOT0 KOJ1a

123. CrpoeHnue, cTpykTypa U (yHKIIUH PUOOCOM 3YKapUOTOB U
MPOKAPUOTOB

124. Accornuanus 1 Juccoruanus puOocoM B X0 TPAHCISIIUN

125. NHnnmanys Tpascisiuy y IpOKapruoToB U dyKapuT. DakTopsl
WHULIMAIUU TPAHCISIUN

126. DopMHUpPOBaHUE NMENTUIHON CBA3U B XOJI€ JJIOHTAllUU

127. VYnpasnenue Tpancinokanuei ¢ momomisto ['Tdassl pakropa
anonranuu G

128. Perynsinus HUKIOB 3JIOHTAlMK MPU MIOMOILU CBSI3bIBAHUS U
runponnza ['TO

129. TepMuHaLMs TpaHCIALUN

130. dakTop peUUpPKYJISIIUU puOOCOM U MOATOTOBKA K HOBOMY LIUKITY
TPaHCIISLNU

131. DHEPreTUYECKOE COMPOBOKIACHUE TPAHCIIAIIUN

132. BnusHrie aHTHOMOTUKOB U TOKCMHOB Ha OMOCHHTE3 Oelika Ha

YPOBHE TPaHCISILIUU

48



133. Cesi3anHOe ¢ TpaHcasiuen yaanenue aedexrnoin MPHK

134. @onauHT 0EIKOB, UX KOBAJICHTHAsI MOJU(UKAIUS U TAPTETUHT

135. AKTHUBATOPBI U PEMPECCOPHI, U UX POJIb B UHUIIAAIIUN
TPaHCKPUIIIUU

136. HNHuTerpanysi CUTHAJIOB B XO/1€ PETYJISILIMU TPAHCKPHUIILIUH.
KoMOuHaTopHbIN KOHTPOJIb

137. Perynsamnusa Hykiaeocomamu

138. CTpyKTypHBIE OCHOBBI peryisanuu Tpanckpunuuy. JJHK-
CBSI3BIBAIOIIME MOTUBBI OEJIKOB-TPAHCKPUIIIMOHHBIX (PaKTOPOB

139. MexaHu3M perymsiuu lac-ormepoHa u aTTeHyaluu trp-ornepoHa.
OnxaHcepsl. CaisieHCepBl.

140. KoakTuBaTopsl 1 KOpenpeccopsl

141. ATTEeHI0anus TPAHCKPHUIILUS

142. SOS perynsamus

143. Pubonepexrouarenu

144. [TocTTpaHcasAMOHHAS PETYISALMS SKCIIPECCUU T€HOB

145. Bmusaue maneix PHK Ha ctabunsHocTs Tpanckpunta, PHK-
unrepdepennus. Mukpo u maneie uarepdepupytromue PHK.

146. Perynsius reHOB Ha ypOBHE TPAHCIISLIMU

147. KoBanentnsie Mmogudukanuy 6eIKOB U PEryJsius SKCIPEeCCun
TE€HOB

148. BrayTtpukneTouHas JIOKanu3anus 1 €€ BIUSHUE Ha IKCIPECCUIO
TE€HOB

149. TpaHcKkpunuMs y 3yKapuoTOB U PETYJISILUSA CTPYKTYPBI
XPOMAaTHHBI

150. ['eHOMHBIN UMIIPUHTHUHT

151. KomneHncanus 1036l T€HOB U SKCIIPECCUSA T€HOB MOJOBBIX
XpOMOCOM

152. Perynsauus skcripeccun reHOB CTEPOUIHBIMU TOPMOHAMU

153. Ponw 5’ u 3’ mHerpancinupyemsbix oonacteit MPHK B peryssiiiuu
DKCIPECCUU TEHOB

154. KpynnomacmraGHast peryssiius rpyri reHOB

155. Perynsanusa skcripeccny reHOB M MHAMBUYAJIbHOE PA3BUTHE

156. Perynsanus skcnipeccny reHOB M HHAMBUAYAJIbBHOE PA3BUTHE

157. DBOJIOUS TPAHCKPUIIIMOHHBIX (PaKTOPOB

158. Brnusinue HeOONbIINX TEHETUYECKUX U3MEHEHH Ha (PEHOTHUII

159. ['enetrnyeckast OCHOBa HACIEACTBEHHBIX 3a00JIEBaHUI U paKa.
['ennas tepanus

160. [Tomy4yeHnne peKOMOMHAHTHBIX OEITKOB C UCITOJIb30BAHUEM
MHUKPOOPraHU3MOB

161. ['eneTnyeckasi MHXKEHEPHUS PACTEHUM U KUBOTHBIX

162. JIHK TecTbl B KpUMUHAIMCTUKE

163. Hccnenopanue JJHK uckomnaeMpiX OCTaHKOB

164. DTUYECKUE BOMPOCHl COBPEMEHHON MOJIEKYJISIPHON T€HETUKU
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6.2. Onucanmne nokasaresjieid 1 KpUTEPHUEB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE
IIKAJ OlleHUBAHUSA

JUis OLICHKH 3HAHWM, yMEHW, HAaBBIKOB M (DOPMHPOBAHHUS KOMIIETEHIIUHU I10
JUCUUIUIMHE MOXET MNPHUMEHSThCS TPAAMLIMOHHASI CHCTEMa KOHTPOJS U OLEHKH
YCIIEBAEMOCTH CTYACHTOB.

Kpurepuu onieHUBaHUs pe3yabTATOB 00y4YeHUS
Tabmuma 7

Ounenka Kputepun onenuBanus
OLICHKY «OTJIHYHO» 3aCITY>KUBAET CTYACHT, OCBOUBIINI 3HAHUS,
YMEHUS, KOMIIETCHIIUN ¥ TCOPETUIECKUN MaTepHras 0e3 mpooOesos;
BBITIOJTHUBIIHMA BCE 3a/IaHUs, MPEIYCMOTPEHHBIC yUeOHBIM TIJIAHOM Ha
BBICOKOM Kau€CTBEHHOM YpPOBHE; PAKTHUECKHUE HABbIKU
npo¢eCCHOHATBFHOTO IPUMEHEHUSI OCBOCHHBIX 3HAaHUM C(HOPMHUPOBAHEI.
KomnereHumu, 3akperui€HHbIE 3a TUCHUIUTMHON, cOpMHPOBAHbI HA
YPOBHE — BHICOKHIA.
OIICHKY «XOPOIII0» 3aCITy>KUBAET CTYJICHT, TPAKTUYECKU MOJTHOCTHIO
CpenHuil ypoBEHb | OCBOUBIIMI 3HAHUS, YMEHUS, KOMIIETCHIIMU U TEOPETUUECKUI

«4» MaTepuai, yaeOHbIC 3a/IaHus HE OIEHEHBI MAaKCUMaTbHBIM YHCIIOM

(xopor10) 0aJuTOB, B OCHOBHOM C(HOPMHUPOBAJ MPAKTUICCKNE HABBIKH.

Komnerennuu, 3aKperi¢HHbIC 32 JUCIUTUIMHON, ¢)OPMUPOBAHBI HA
YPOBHE — XOpOLIHii (CpexHuii).
OIIEHKY «Y/JA0BJIETBOPUTEIBHO» 3aCITy>KUBAET CTYJCHT, YACTHYHO C

Bricokuii ypoBeHb
«5»
(oTIMYHO)

[ToporoBbiii npoOeaMy OCBOMBIITUH 3HAHUSI, YMEHUSI, KOMIIETCHITUN 1
YPOBEHB «3%» TEOPETUUYECKUI MaTepHall, MHOTHE YaeOHbIC 3a/1aHus THO0 He
(YIOBAETBOPUTEIb | BBITTOIHWUII, TUOO OHU OLICHEHBI YMCJIOM OAJTOB OJIM3KUM K
HO) MUHUMAJIBHOMY, HEKOTOPBIEC TPAKTUIECKIE HABBIKA HE CHOPMUPOBAHEI.

KomnereHumu, 3akperui€HHbIE 3a TUCHUIUITMHON, cOpMHPOBAHbI HA
YPOBHE — 10CTATOUYHBIIA.
MuHMMaIIBHBIA | OLEHKY «HEYIOBIETBOPUTEIBHO» 3ACIIY>KUBAET CTYIECHT, HE OCBOMBIINN

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHLIMU U TEOPETHYECKU MaTepuai, yuyeOHbIe
(HeymOBJIETBOPUTE | 3aJ]aHUS HE BHITIOJIHUIL, TPAKTUYECKHIE HABBIKU HE C(POPMUPOBAHBI.
JIHO) KommnereHuuu, 3akperui€HHbIE 3a JUCUUIUIMHON, He ¢)OPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecnevyeHre TN CIUTIIHHbI
7.1 OcHOBHas JqUTEpaTypa

1. Mackaesa, T. A. MonexynsapHas 6uosnorus : yaeoHoe mocodue / T. A.
Mackaesa, M. B. Jlabytuna, H. JI. YerogaeBa. — Capanck : MI'TIY um. M.
E. EBceBbeBa, 2013. — 158 ¢. — TekcT : anextpoHHsiii // JlaHs :
AJIEKTPOHHO-OnOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/75096 (nata o6pamenus: 13.12.2024).

2. Iemmbanenko, H. B. [IpakTukym nmo MoJjeKyJsspHO-
OuoJsioruueckuM Meroaam : yueoHnoe rocooue / H. B. [lpimbanenko, A. A.
Kyxkoga, I1. C. KynpsasueBa. — Cankr-IlerepOypr : PITIY um. A. U.
I'epuena, 2020. — 116 c. — ISBN 978-5-8064-2888-3. — TekcrT :
ANIEKTPOHHBIN // JIaHb : 37eKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/252530 (nata obpamenus: 13.12.2024).
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3. MounekynsapHas TeHeTuka : yueoHoe nocodue / cocraputenb H. C.
Manukosckas, B. 1. Mununa. — Kemeposo : KemI'VY, 2025. — 288 ¢. —
ISBN 978-5-8353-3386-8. — TekcT : 251IeKTpOHHBIH // JIaHb : 2JIEKTPOHHO-
oubsmoreunas cuctema. — URL: https://e.lanbook.com/book/510882 (nara
obOpamenus: 26.12.2025).

7.2 IonoJiHUTEILHASL JIATEPATYPA

1. KanamnukoBa, Enena AnaronbeBHa. CoBpeMeHHbIE aCTIEKThl OMOTEXHOJIOTHH:
yaeOHOo-MeToauueckoe nocobue / E. A. Kamamaukosa, P. H. Kupakocss;
Pocculickuii rocygapcTBeHHbIN arpapHbiii yHuBepceuteT - MCXA uM. K. A.
TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBBIE J1aH. — MockBa: PITAY -
MCXA um. K. A. Tumupszesa, 2016 — 123 c.: puc., Tab:., 1B. WiI. —
Komneknusi: YuebHast u yaeOHO-MeToiMu€eCKas iutepaTypa. — Pexum
noctyna : http://elib.timacad.ru/dl/local/324.pdf.

2. MonekynspHas ouosorus : yueonoe nocodue / O. B. Kpurep, C. A. Cyxux, O.
O. ba6uu [u ap.]. — Kemepono : KemI['V, 2017. — 93 ¢. — ISBN 979-5-
89289-100-3. — Tekct : aneKTpoHHbIH // JIaHb : 2IeKTPOHHO-ONOINOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/103922 (nata oOpateHust:
26.12.2025)

8. Ilepeyensb pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIIMOHHOM CETH
«HTEpHEeT», HEOOXOAMMBIX JIJISI 0CBOCHMS TUCIUILIUHBI (MOIYJIs1)

https://stepik.org (omxpuimeiii docmyn)
https://www.coursera.org (omxpeimulii docnmyn)
https://openedu.ru/ (omxpuimeiii docmyn)
https://www.ncbi.nlm.nih.gov/ (omxpeimeiii 0ocmyn)
http://molbiol.ru (omxpeimorit oocmyn)
http://biomolecula.ru/ (omxpoimeiii docmyn)
http://elementy.ru/ (omxpoimeiii docmyn)
http://xumuk.ru/ (omxpeimeiii docmyn)
http://fizrast.ru (omxpoimotit docmyn)
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9. Onucanue MaTepUATbHO-TeXHUYECKOH 0a3bl, HE00XO0AUMOM 1JIA
OCyIIIeCTBJIEHUS 00Pa30BATEIbHOI0 MPOLECCA MO TUCHUIINHE (MOXYJII0)

Tabmuma 8
Cgenenus 00 00ecrie4eHHOCTH CHENMATU3UPOBAHHBIMYI AyAUTOPUSIMH,
Ka0uHeTaMu, J1a00paTOPUAMH
Cgenenus 00 00ecrie4eHHOCTH CHENMATU3UPOBAHHBIMYU AYAUTOPUSIMH,
Ka0uMHeTamMu, JJadopaTopusiMmu

HanmeHoBaHMe ceIHAJILHBIX
NOMeIlleHU U MOMeIeHHI [J1s1 OCHaIIEHHOCTH CNEeNUAILHBIX OMEIeHU 1
CaMoOCTOSITeJIbHOM padoThl (Ne MOMellleHU JJI1 CAMOCTOSATeJIbHOM padoThI
y4eOHOro Kopiyca, Ne ayauTopun)
1 2
VYyeOnast nmadopatopus s nposeneHus | Cucrema ourctku Boasl Hydrurus Ultra Flow, Ne
3aHATHI CEMHHAPCKOT0 tuna, | 410124000603648
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TPYIIIOBBIX )41 HWHAUBUIYAJIbHBIX
KOHCYJIbTallui, TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUYHOU arrecTanuu (YdeOHbIi
xopryc Ne 37, aynuropun Ne 212, 303-
308, 314)

KoMrnekt o6opyioBaHust st OYUCTKH U
obe33apakuBanus Bo3ayxa, Ne 410124000603649
Crepunuzarop naposoit ¢popsakyymusiid CITI'A-100-1-
HH B, Ne210124558132517

Bbokc mukpobunonornueckuii 6e3omacaoctu bMb-I1
«Jlamunap-C» o TV 32.50.50-010-51495026-2020 B
ucnosneHuu: bMb-II-«Jlamunap-C»-1,5, Ne
210124558132419, Ne 210124558132418, Ne
210124558132420, Ne 210124558132421, Ne
210124558132422

Kmmmatuaeckas kamepa «JIaboparopust 0M0pOTOHUKI,
Ne 410124000603662, Ne 410124000603663
KoMrmiekT kmumMaTH4ecKux ycTaHoBOK (putoTpoH), Ne
210124558132659, Ne 210124558132660

Komrieke KoHTpoIMpyeMoro (pOTOHHOTO U3TyYeHUs
IUIsL POCTa PaCTEHUM (JIIOMUHECIIEHTHBIN), Ne
410124000603660

KomMriieke KOoHTpoIupyeMoro (pOTOHHOTO U3ITyYeHUS
JUTSl pOCTa PACTeHUH (CBETOIMOAHBIN), Ne
410124000603659

[eiixep nakydarop DW-SI-D2403, Drawell, Ne
410124000603704

[eiixep - naky6aTop ¢ oxnaxaecaueM CRYSTE,
monens PURICELL SHAKING X10, Ne
410124000603688

Crnexrpodoromerp K5500PIus, Drawell Ne
410124000603673

Jlnoduneras cymunka, LFD-10A, Laboao, Ne
410124000603685

Kommiekt nabopatopHoro o00opyaoBaHus
MPOOOMOATOTOBKHU JTsl OMOTEXHOJIOTHYECKUX
uccaegoBanuii, Ne 410124000603692

Lentpudyra nadopatopHas ¢ OXJIKICHUEM
TGL18C,Nanbei, Ne 410124000603681
JIsmoreneparop XB-50, Scientz, Ne 410124000603690
Ammumndukarop aerexrupyomuit "ATopaiim" mo TY
9443- 004-96301278-2010 B Moauduxauu SM6, Ne
410124000603637, Ne 410124000603638
I'enspoxymentupyromas cucteMa QUANTUM-CXS
Edge - Epi UV PadBox, Ne 410124000603639
I'omorenuzarop nmadoparopusiii RCP 24, No
410124000603640

DAEeKTPOnopaTop A KJIETOK 3yKapHOTOB, IPOKAPUOTOB
u pacrenuit CRY-3B, Scientz, Ne 410124000603691
Tepmoctat Binder, Ne210134000004208
NuTepakTuBHas nanens, Ne 410124000603731
PaGouas cTanuus ¢ mpexrycTaHOBICHHBIM
nporpaMMHbIM obecnieuennem, Ne 210134000018973
Pa6ouas ctanmus, Ne 210134000019227-
210134000019242

IlenTpanpHass Hay4yHas  OuOIMOTEKA
nmean H.U. XKenesuosa. YuraipHbie
3aJI6I OMOIMOTEKM.
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JUis IpoBeEHUS JIEKLMH 110 TUCHUIUIMHE «MoneKysipHast O0MoIorus»
Heo0X0uMa CIieHUaIn3upOBaHHas JIEKIIMOHHAS ay IMTOPUS], OCHAILlCHHAs
MYJBTUMEAUNHBIM 000pYI0BAHUEM U COOTBETCTBYIOIIMM JIEMOHCTPALIMOHHBIM
COIIPOBOYKIECHHUEM.

JUis mpoBeIeHUS MPAKTUYECKUX U CEMUHAPCKUX 3aHATUN 1O JUCLUILINHE
«MounekysipHas OMOJIOTUS» HE00X0IMMa ay ITMTOPUS], OCHAIICHHAs
MYJIBTUMEAUNHBIM 000pyI0BAHUEM U MEJIOBOW JOCKOM.

10. MeTonu4yeckue peKOMeHIANUM 00YUAIOINMCS 110 0CBOCHUIO JUCHUILTUHBI

OOpa3oBaTeNbHBIN MpollecC MO TUCHUIUIMHE OpraHu30BaH B Qopme
y4eOHBIX 3aHATHH (KOHTakTHas paboTa (ayIUTOPHON U BHEAYAUTOPHOIN)
oOydJarommxcsi ¢ MpernojaBaTeyieM U CaMOCTOSTENIbHAss paboTa OOydJaroIIuXcs).
VY4eOHple 3aHATHS (B TOM YHUCIE [0 pealu3alid NPaKTHUYECKOH IOATOTOBKH)
IPECTaBJICHbI CIEAYIOIUMU BUIaMH, BKJItOUasi yueOHbIE 3aHATHs, HAIPABICHHbIE
Ha [IPAKTUYECKYIO MOATOTOBKY O0YYarOUIMXCs U MPOBEIECHUE TEKYLIEr0 KOHTPOJIS
yCIIEBaEMOCTH:

JIEKITUY (3aHATHUS JEKIIMOHHOTO THUTIA);

CEMHUHAPBI, TPAKTUICCKHUE 3aHITHSI,

IPYIIIOBBIE KOHCYJIbTAIIHH;

WHIWBUIYyalIbHbIE  KOHCYJIbTAallMK W  WHBIE  y4eOHBIE  3aHSITHA,
pelyCMaTpUBAIOIIUE UHIMBUTYabHYIO padOTy MpenoiaBareis ¢ 00y4aromuMes;

camocCTosITelIbHasl paboTa 00yJarommnxcs;

3aHSTUS] HHBIX BUJIOB.
Ha yueOHbIX 3aHATHAX OOydYarouiyecsl BBIMOJHSIOT 3allJIJaHUPOBAaHHBIE HACTOSIICH
IPOrpaMMON OT/IETIbHBIC BUABI YI€OHBIX pa0OT, B TOM YHCIIE OTACIBHBIX 3JICMEHTOB
paboT, cBsI3aHHBIX ¢ OyaymIel mpodecCHOHATEHON NeATEIBHOCTBIO.

Buabl 1 popMbl 0TPAOOTKH NPOMYIIEHHBIX 3aHATHI

CtyzneHT, MpomyCTUBIINNA 3aHATHS 00s13aH B OTBEACHHOE /ISl KOHCYJIbTAIlUN
BpeMs Ha Kadeape MoKa3aTh 3HAHUS COOTBETCTBYIOIIECTO pa3zielia B BUJIC HAIMUCAHUS
pedepata u pernieHus: TeCTOBBIX 3a1anuil. C0KHBIE BOIIPOCH HEOOXOIMMO
pa3o0parth ¢ MpenogaBaTesieM.

11. MeToguveckne peKOMEHAAUMH NPENoAABATEIM 10 OPraHUu3aluu 00y4eHUs
0 AMCHUIINHE

[lepen HawyanoM Kypca MpENnoAaBaTENI0 PEKOMEHIYEeTCS O03HAKOMUTh
CTYJICHTOB C HACTOAIIMMHU METOJAMYECKUM PEKOMEHIALMIMHU, OOECHEUUTh
JIEKIIMOHHBIM MAaTepUajIoM, CIHUCKOM TEPMHUHOB U CTPAHUI] YUEOHHKA MO KaxKIOU
TeMe, WHAUBUIYAJIbHBIM JOMAIIHUM 3aJlaHMeM. OTO [O3BOJUT CTYJEHTY
BBICTPAUBAaTh UHANBUIYAJbHYIO TPACKTOPUIO NU3YUEHUS AUCIUILIUHBI.

[IpenonaBaTento peKOMEHyeTCsl CO3aTh HMH()POPMALMOHHYIO BUPTYaJIbHYIO
miaTgopMy JUIsl ONEPATUBHOTO OOIIEHUSA CO CTYAEHTaMHU IO y4eOHBIM BOIPOCAM.
Jljis 3TOro MOKHO 3a/I€MCTBOBAaTh Takue€ (POPMBI, COLMAIBHBIE CETH, OJIOTH. DTO
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IO3BOJIMT HH()OPMHPOBATH CTYAEHTOB O IPAMYINUX MEPONPHATHAX, U3MCHCHIAX B
pacIyCaHuy, IPUHAMATE JOMAIHNE 3aaHA U T.A.

PexoMeHIyeTCs BMECTO HEPEKIMYKH [POBOMUTH KOPOTKHE TECTBI, 3TO
[O3BOIMT 0OoJee PalMOHANBHO MCIONB30BATH BPeMSA W OMHOBPEMCHHO IIPOBEPATDH
YpOBEHb 3HAHUII CTYICHTOB.

B TeucHme ceMecTpa Ha OCHOBE AaKTMBHOCTH CTYACHTOB Ha 3aHATHAX
HEOGXOMMMO OIIPEIENATh YCIEBAIOMIX M OTCTAIONMX CTYACHTOB. JTO IO3BOIMT
1 hepeRIPOBAHHO TOAXONUTs K OOYUEHHIO B IpyImme: pa30uTh Ha MOATPYIIIEI
IIX TIPOBECHMH TIPAKTMYECKUX U CEMHHAPCKUX 3aHATHH, JHAepaM JaBaTh Gonee
CIOXHEIH MaTepHan, OTCTAloIUM — B ©Ooliee IIPOCTOH M JOCTYIHOH dbopme;
IIPHKPEILIATE K IHepaM OTCTAIOIIHX CTYCHTOB B pexuMe medcersa.

ITo HeKOTOpEIM TEOpPETWYECKHM BOIPOCAM MUCIMMIUIMHBI HYXXHO 3a/aBaThb
CTY/IEHTaM CJIEeNaTh HeOOoNbIye JOKIAILl Ha 5 - 6 MUHYT, YTO IIOMOXET CTyACHTaM
IOATOTOBHTCA K BHICTYIUIGHHAM Ha KoH(epeHIIX. IIpm 3ToM OCHOBHOH aKIEHT
cllenaTh Ha HAyYHO-IIOMYIIPHEIX TeMaX, KOTOpPEIE Obl ObUIM MHTCPECHBI IIHPOKOMY
KpyTy ciymarteneil. IIpm 3amure cTyAeHTaMu paGoT HeoOxomumo oOpamarh
BHUIMAHVE HAa NPAKTHIECKOe NPHMEHEHHE IONYyYEHHBIX 3HAHWH W CONHUAIBHYIO
3HAUYMMOCTH TIproOpeTacMoil mpodeccun.

IIporpammy pa3zpaboTaia:

ITommeanora Oxcana bopucoBHa, KaHANAAT OMOJIOTMUECKIX HAYK, JOIEHT

7=
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PEINEH3UA

Ha pado4yl0 NporpaMmy IMCHUILUIMHBI «MoJieKyJIsipHast OHOJIOTHsD)
OIIOII BO no Hanpasienuio 19.03.01 «bunorexHonorus», HanpapjeHHOCTH «buoTexHoI0TNSI
U MOJIeKYJIsIpHasi 0MOJIOTHsD)
(xBanmdukanus BHITYCKHUKA — 0aKanaBp)

TapakanoBbeiM MBanom I'epmanoBuuem, mpodeccopoM kadeapbl (U3NOIOTHH pPaCTEHUI
®OI'bOY BO «Poccuiickuili rocynapcTBeHHbIM arpapHbii yHUBepcuTeT — MCXA umenu KA.
TumupsizeBay», TOKTOPOM OHOJOrMYECKMX HayK, IpodeccopoM, MpoBeleHa peleH3us padboueit
nporpamMmbl TucIHUIUIMHBL «Monekyisipaast ouosnorus» OITOIT BO no wanpasnennto 19.03.01 —
«BHOTeXHOJI0TUsDY, HANPABIEHHOCTH «BHMOTEXHOJIOTHA U MOJIeKYJIApHass 0Moa0rus» (ypOBEHb
o0yuenust) pazpadborannoii B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHBIN arpapHbIii yHUBEPCUTET
— MCXA umenu K.A. TumupszeBa», Ha kadeape buorexnonoruu (paspaborunk — Ilonuanosa
Oxkcana bopucoBHa, kKaHAMIAT OMOJIOTUYECKUX HAYK, TOIICHT).

PaccmotpeB mpejacraBieHHbIE Ha PELIEH3UPOBAHUE MAaTEepUalbl, PEIEH3EHT MpHUIIeN K
CJIETYIOIIUM BBIBOJIAM:

1. IlpenpsiBnennas pabodasi mporpaMma JUCHUILIUHEI « BHoTeXHOoI0TH) (1aee Mo TEKCTY
[Iporpamma) coomeemcmsyem TpeboBanusm @OI'OC BO mno wHampaBiaenuo 19.03.01 —
«buorexnonorus». Ilporpamma codepowcum Bce OCHOBHBIE pa3lElbl, COOmMEEMCmeyem
TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [lporpamme akmyansnocms y4eOHOW JMCLUMIUIMHBI B paMKax
peamuzanuu OIIOIT BO ne nodnesicum commnenuro — MUCIUTIIINHA OTHOCUTCS K 00s13aTEIHHOM YacTH
yuebHoro nukia — b1.

3. IlpencraBnennsie B [Iporpamme wuerw AUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
®I'OC BO nanpasnenus 19.03.01 — «buorexnoaorus».

4. B coorBerctBun ¢ Ilporpammoii 3a aucuumiinHo «MosekyjasipHasi O0HOJIOTH)
3aKkperieHo 6 komnemenyun. ucuuruinHa «MoJekyJasipHasi OMOJIOTUSDY U TpeACTaBICHHAs
[Iporpamma cnocobra peanuzoeams uX B OOBSBICHHBIX TpeOoBaHUAX. Pe3ynbrarhl 0OydeHwUs,
npezcTaBieHHble B [I[porpaMmme B KaTeropusix 3HaTh, yMETh, BIAJIETh cOOmMEemcmayiom cnennpuke
U COJIEPKAHUIO JAUCUMIUIUHBI U OeMOHCHPUDYIOM B03MONCHOCHb TIONYyYEHUS 3asBICHHBIX
pe3yJIbTaToB.

5. O0mass Tpyno€MKOCTh JUCHUIUIMHBI «MoJiekyasipHast OHOJIOTHS» COCTaBisIeT 6
3a4€THBIX eIMHUIIBI (216 dacoB).

6. Nudopmanus o0 B3aMMOCBA3M H3Y4Ya€MbIX JUCIHUIUIMH M BOIMNpPOCaM HCKIIOYECHUS
OyOIMpoBaHUS B COJAEPKAaHUM IUCLUIUIMH coomeemcmeyem JeHCTBUTEIBHOCTH. JucrumiuHa
«MoJgexyasipHasi 6MoJiorus» B3anuMocBszana ¢ apyrumu auciumuimHamu OITOIT BO u Yyebnoro
wiaHa no HamnpaieHuio 19.03.01 — «bBHOTEXHOJOTHA»M BO3MOXKHOCTh JIyOJIMpOBAaHUSA B
COJIep’)KaHUU OTCYTCTBYET.

7. IlpencraBimeHHas  Ilporpamma  mpeamnosiaraeT — MCIHOJIB30BAaHUE — COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCIHOJIb3yeMble MpPU peanu3aliy pPa3IUYHBIX BHUJIOB YyueOHOM
pabotb1. @opmbl 00pazoBaTENbHBIX TEXHOIOTUI_coomseemcmsyom cnenu(puke IUCUUTUIIUHBL

8. IIporpamma mucuuminabl «MoJekyasipHasi 0MoJI0rTHsa» Tpeanoyiaraer 15 3aHsatuil B
UHTEPaKTUBHOH (opme.

9. Bugwl, comepxkaHue U TPYAOEMKOCTh CaMOCTOSATEIBHONH pabOTBhl  CTYJICHTOB,
npezcTaBieHHble B IIporpamme, coomseemcmeyiom TpeOGOBaHMSIM K TOATOTOBKE BBITYCKHHKOB,
coaepxammmcs Bo ®I'OC BO nanpasnenus 19.03.01 — «buorexnosiorus».

10. IlpeacraBnennsie u onucanublie B [Iporpamme popmel mekywyeti olleHKH 3HaHUI (o1poc,
Kak B (opMe OOCYX ICHUS OTIEIbHBIX BOIPOCOB, TaK M BHICTYIUUICHHS W y4acTHE B JIUCKYCCHSX,
ydacTHe B TECTHPOBAHHH, KOJUIOKBHyMaX, pa0oTa Haj [OMAIIHUM 3aJlaHUeM M ayJAHTOPHBIX
3aJaHUsAX - paboTa HAy4YHBIMH TEKCTaMH), coomegemcmeyiom creuuuke AUCHUILUIUHBL U
TpeOOBAaHUSM K BBIITYCKHHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUN CTYAEHTOB, mpeaycMoTpeHHas [Iporpammoit,
ocymiecTBisieTcss B (opMe »dK3aMeHa, UYTO coomeemcmeyem CTaTyCy IUCHMIUIMHBL, Kak
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JTHCIHIIIAHEL 00s3aTelbHON gacTH yaebroro muiiia — b1 ©I'OC BO nanpasnerms 19.03.01 -
«broTexHOI0THDY

11. ®opMEr oneHKH 3HAaHHH, IpejcTaBIenHble B [Iporpamme, coomeenicmgyiom crenarke
JHUCTIHIUTHHEI H TPeOOBAHHAM K BHITYCKHHKAM.

12. VYuebHo-MeTommueckoe obecrieueHHe JHCHHIUIHHEI INIPeJCTABIEHO: OCHOBHOH
JHTepaTypoii — 2 HcrouHHKa (0a30BEIH yd4eOHHK), JONONHHTENBHOH JHTeparypod — 2
HarMeHOBaHuA, IHTepHeT-pecypcH — 9 HCTOYHHKOB H coomeenicimgyen tpedbopanmam ©I'OC BO
HanpasieHHsa 19.03.01 — «broTexXHOIOTH.

13. MatepHanbHO-TeXHHUECKOe oOfecledeHHe JHUCHHIDIHHEL COOTBETCTBYeT CIIeIH(pHKe
JHCIHIIKHHE «MoJekyjasipHasi OHoJIoTHS» H 0O0eclIedHBaeT HCIOIH30BaHHE COBPEMEHHBIX
06pa3oBaTeIbHEIX, B TOM THCIIe HHTEPAKTHBHEIX METOIOB O0yUEHH . '

14. MeTtogudeckHe peKOMEHIAIHH CTYJeHTaM H  MeTONHYECKHe PpeKOMeHJAlHH
TIpenoJaBaTelaM 10 OpraHHM3alHH OOydJeHHd MO JHCIHIUIHHE JAloT IpeJcTaBleHHe O CIelH(HKe
obydeHns 1o JucrHIUHHe «VoJIeKyasipHas GHOI0THD».

OBHIHE BbIBO/JbI

Ha ocHoBaHHH IIPOBEEHHOTO PEIIEH3HPOBAHHUSI MOXHO CHENIATh 3aK/II0YEHHE, 9TO XapaKTep,
CTPYKTypa H cofAepxaHHe pabodyeH IIporpaMMEl JUCHHIUTHHEI «MojdeKyasipHasi OHOJIOTHSD»
OIIOII BO no nanpasneruio 19.03.01 — «BHOTEXHOMIOTHS», HAIPABIEHHOCTH «BHOTEXHOIOTHS
H MoJeKynsipHas Omojorus» (KBanH(HKANHd BEIIYCKHHKa — 0akamasp), pa3paboTaHHAs
ITommranoBo# Oxcaroit BopHCOBHOH, KaHAHAATOM OHOJIOTHYECKHX HAYK, JOIEHTOM KadeIphl
OGHOTEXHOIOTHH cooTBeTcTBYeT TpeboBanusiM ®I'OC BO, coBpeMeHHEIM TpeOOBAHHAM SKOHOMHKH,
PBEIHKA TPYJa H MO3BOJIMT IIPH €€ peallH3allHH yCIeNIHO obecHedHTh (GOPMHPOBAHHE 3AABIEHHEIX
KOMIIETEHITHIH.

Penensent: Tapakanos W.I'., npodeccop xadenpsr dusnonorun pacrenunit ®I'BOY BO
«Poccuiickuil rocyapcTBeHHBIH arpapHblil yHEBepcHTET - MCXA umenu KA.
Tumupszesay, 10KTOp OHONIOrHYECKHX HAYK = _—

e (noznwek) ﬁ
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