MMHOBPHAYKWN POCCUIN
®ENEPAINBHOEMOCYONAPCTBEHHOE BIOKETHOE O5PA3OBATENIbHOE YYPEXKAEHME
BbICLUETOOBPA30BAHUA

«BOPOHEXCKWUNA TOCYOAPCTBEHHbLIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayrowmin kKacpegpon
MeOULMHCKOM BUOXMMUN, MONEKYITSIPHON 1
KIeToYyHom buornorum

%‘1,<.“ T.H.Monoga

02.05.2024 .

PABOYASA MPOrPAMMA YYEEHON OAUCLUUNITUHDI
51.0.32. MonekynapHas 6uonorus

1. Kog n HaumeHoBaHue HanpaBneHus nogrotosku/cneunanbHocTu: 06.03.01 buonorna

2. Mpodunb nogrotoBku/cneunanusauusa: «brnonormsa»

3. Ksanudumkaumsa BoinyckHuka: bakanasp

4. dopma obyyeHus: o4yHas

5. Kacdheppa, oTBeuvarowas 3a peanmsaymio AUCLUUNIINHBbI: MeOULMHCKON BUOXUMUM,

MOJIEKYIIAPHOW 1 KNETOYHOM Buonorum

6. CocTtaBuTenu nporpammsl: [Nonoea TaTbsiHa HMKonaeBHa, AOKTOP 6MONOrMYecKux Hayk,
npodeccop;

CadboHoBa Onbra AHaToNbeBHA, KaHAMAAT OMONOrMYECKMX HaYK, LOLEHT;

WynbrmH KoHCTaHTMH KOHCTAHTUHOBMY, KaHAMAAT GUONOrMyYecKmx HayK, AOLEHT

Kpbinbckun EBreHnn Jmutpuesny, kKaHanaaTt Guonormnyeckmx Hayk, oOLEHT

BepeBkuH Anekcen Hukonaesuy, kaHouaaT 6MONOrMYeCcKNX HaykK, AOLEHT

7. PekomeHgoBaHa: HMC mepamko-6monormnyeckoro dakynbteta, npotokon Ne 3 ot 22.04.2024
r.

8. YuebHbIn roa: 2026-2027 Cemectp(bl): 5



9. llenn v 3agaym yye6HOM AUCLUMUNIIUHDI

Llenb - HayuuTb CTyAeHTa NPUMEHATb MpU M3Y4YeHWU Mocnenywmux AUCUMMINH U Npu
npodeccuoHanbHom AeATeNbHOCTM CBEAEHUS O MONEKYNSPHOM CTPOEHUUN XMBbIX OpraHU3MoB,
MOJIEKYNIAPHbIX MPOLLECCax XN3HeaeATeNbHOCT!.

3apaun: obecneynTb HanMune y CTyaeHTa B pe3ysbTaTe N3yyeHns MonekynapHom uonoruu:

- MOHMMaHMA OCHOB CTPYKTYPHOW OpraHu3auuun, XMMUYECKOW MNpupoAbl M POSI OCHOBHbIX
OMoOMOneKys, XUMUYECKMX SABMEHUA U MNPOLECCOB, MPOTEKAWMX B OpraHM3Me Ha
MOJSEKY/IIPHOM  YPOBHE,  (PYHKUMOHMPOBAHUSA  OCHOBHbIX  OMOMaKpOMOMEKY/n  KINeTkw,
y4acTBYOLLMX B NepeHoce reHeTU4eCcKon nHpopmauuu;

- 3HaHUN TeopeTn4ecknx ocHoB 06 aTanax pennukauun JHK n 6uocuHTese 6enka;

- 3HaHUA LeHTpanbHbIX NyTen Metabonnama HyKNenHoBbIX KUCNIOT U MEXaHU3MOB UX perynauumn
B XMBbIX OpraHu3max;

-yMEHUs MOoMb30BaTbCA HOMEHKNaTypon WU Knaccudukaumen OuMonornyeckn BaXHbIX
COEeANHEHWIA, MPUHATON B MONEKYNAPHON Bronoruu;

-YMEHWs1  ONepupoBaTb  OCHOBHbIMW  MOJSIEKYNIAPHO-OMOMIOrMYECKUMIN  MOHATUAMM 1
TEPMUHOSIOTNEN NPU U3N0XEHMUN TEOPETUYECKUX OCHOB NpeaMeTa;

KOHKPemHbIX 3HaHul O rpuMeHeHuUU Memodo8  MorseKyrnspHou 6uonoz2uu 8 meduyuHe,
rpou3eoocmee U Hay4YHbIX Uccriedo8aHUsIX.

10. MecTo yye6HOM AncUMNUHbLI B cTpykType OOIT:

YyebHaa gucumnnunHa «MonekynspHaa 6uonorusi» oTHoCUTCA K ob6a3aTtenbHom Yactn bnoka 1
«Oucumnnuubl (Mogynu)» PepepanbHOro rocyfapCTBEHHOro obpa3oBaTeNbHOro CraHpapTa
BbiCLLEero obpasoBaHusa nNo HanpasneHuo noarotoBkn 06.03.01 buonorus.

OcHoOBHbIe 3HaHusi, Heo6xo0uMbie OJisi u3yvYeHusi OUCYUMNIUHbLI hOPMUPYOMCS: B LMKIe
rYMaHUTapHbIX M COLMANbHO-3KOHOMWYECKUX OUCUMMMWH, B TOM YuCRe AUCLUNIIMHAMM:
dunocoumna, 6MO3TUKA, KyNbTYpPOSNOrUs, NATUHCKUIA A3blK; B LUKINE MaTeMaTU4eckux,
€CTEeCTBEHHOHAYYHbIX, MeANKO-OMONOrMYeckux AUCUMNANH B TOM 4ucle AUCUMNIIMHAMMU:
dursrka, MaTemMaTrka; obLias 1 HeopraHM4yeckas XMMUS; OpraHMYeckas XUMUs; aHanuTn4eckKas
XUmMuSa; obaa buonorus, buoxmmmna, 6oTaHUKa;

Hucuunnuna siesisiemcsi npedwecmeyrowel ons Kypcoe: 6uodunsuka,
cBobOHOpaAMKanbHble npoueccbl B buocuctemax, MonekynspHaa — 6uomeauuuHa,
UMMYHOJIOrnA, hM3nonorus pactTeHnn.

11. MnaHupyeMble pe3ynbTaTbl OOYYEeHUA MO AUcUUNIMHe/MOAYN (3HAHUSA, YMeHus,
HaBbIKU), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yribTaTaMU OCBOEHUS ob6pa3oBaTesibHON
nporpamMmmbl (KOMNETEHLMAMU) U UHAMKATOPAMMN UX AOCTUXKEHUS:

Kop HassaHwne Koa(b!) Wnankatop(bl) MnaHupyemble pe3ynbTaTbl 06y4YeHus
KOMMNeTeHUunn
Or1K- CnocobeH OlK- | emoHcTpupyeT | 3HaTb: OCHOBbI CTPYKTYPHOM
3 ”p""\"eggz;“a””e 3.2 cchOpMUPOBAHHBI | OpraHU3aLun, XMMUYECKON NPUpoab! 1
9BOTHOLIOHHOM e POJSIN OCHOBHbIX 6VIOI\£IOJ'IeKyJ'I,

Teopun, NpeAcTaBneHns | XMMUYECKUX IBNEHUA U NPOLLECCOB,
ucnonb3oBaTb O COBpPEMEHHbIX | NPOTEKakLWmnX B OpraHnM3Me Ha
COBpEMEHHbIe NpUHLMNax MOJEeKYSIpHOM YPOBHE,

”piﬂ;;iiys::” ° MOJIEKYNSPHOW (pYHKLMOHNPOBAHUS OCHOBHBbIX
(hyHKLOHANHOI 6uonorun n | BIoMaKpoOMOneKyn KNeTku, )
opraHu3aLmm reHeTuKM, Yy4YacTBYIOLLMX B NEPEHOCE FEHETUYECKOW
FeHeTNYECKOiA NpOsiIBNEHNN nHdopmMaumm, TeopeTU4YeCcKne OCHOBbI
NporpaMmbl XuBbIx HacneacTBeHHoc | 06 aTtanax pennukauun OHK n
06'\,"’;?;: " ™ n | BuocuHTE3e 6enka, LeHTpanbHble NyTu




MONEKYSIPHOM
Guonoruu,
reHEeTUKN 1
6uonoruu

pa3BuTus Ansi

uccnenoBaHus
MeXaHU3MoB

OHTOreHesa u

dumnoreHeza B

npodeccrmoHaneHo

N 0eaTenbHOCTN

N3MEHYMBOCTH
Ha BCEX YPOBHAX
opraHusauum
XMBOro, 3HaHue
MOJEKYSIPHbIX
OCHOB Mnepepayn
reHeTu4yeckomn
WHpopMaumm B
OmnoobbekTax,
reHOMUKW,
NPOTEOMUKN,
reHeTUKn
pa3BuUTnS,

ncrionb3lyetr  UX
Ha NpakTunke

MeTabonnama HyKnemHOBbIX KUCIOT U
MeXaHM3Mbl UX Perynaunmn B XmBbIX
opraHu3max

YMeTb: Nofb30BaTbCA HOMEHKIATYpPOu M
Knaccudmkaumen bnonormnyeckn BaxHbix
COEOUHEHUN, MPUHATON B MOSIEKYSIAAPHON
6uonornn

BnapgeTtb: cNOCOBGHOCTBLIO MPUMEHSATL
3HaHWNS O MOMEKYIIAPHbIX MEXaHN3Max
XN3HeOeAaTenbHOCTN OJis
WUHTEepnpeTaunn pesynbLTaTos,
NOJSTyYEHHbIX B XO4€e Hay4YHOW 1
NPOU3BOACTBEHHOMN AEATENBHOCTH

OrnK-
3.3

MpumensaeT
OCHOBHbIE
MeToabl
MONEKYAPHO-
6uonornyeckoro
N reHeTU4ecKoro
aHanusa ans
peLueHuns
npodeccuoHanb
HbIX 3a4a4

3HaTb: OCHOBHbIE NPUHLMMbLI U METOANKN
METO[0B MOJIEKYNAPHOM Buonoruu;
aHanUTUYecKne XxapakTepucTuKm
nabopaTopHbIX METOO0B U
obopynoBaHus, NnpegHa3Ha4YeHHOro Ans
BbINOJIHEHMSA MONEKYNAPHO-
OG1ONornyecknx nccneaoBaHuin.

YMeTb: UCNOMb30BaTb COBPEMEHHbIE
MeToAbl MONeKynsipHon 6uonorum ans
nccnepoBaTenbCcKon paboThl,
aHanM3npoBaTb NOJly4YeHHbIe
pe3ynbTaTbl U AenaTb BbiBOAbI.
BnapeTtb: MeTogamMun MonekynspHomn
6uonornv B MeguuuHe, Npou3BOACTBE U
Hay4YHbIX UCCrefoBaHMAX

12. O6bemM gucumniuHbl B 3a4eTHbIX egnHuuax/yac. 4/144

CDopma npome)KyTquoﬁ aTTecTaummn IK3aMeH

13. TpyAoeMKOCTb No BUAam y4ebHOM paboTbl

TpynoemKocTb
Bup y4ebHol paboTbl Bcero ro cemectpam
Ne cemecTtpa Ne cemecTtpa
5
AyaNTOpHbIE 3aHATUA 64 64
nekuum 32 32
B TOM YmCne: npakTu4eckKue
nabopaTtopHble 32 32
CamocTosiTenbHas pabota 44 44
B TOM 4yucne: KypcoBas paboTa (MpoekKT)
®dopmMa NPOMEXYTOYHON aTTecTauum 36 36
(3k3ameH — __4ac.)
Utoro: 144 144

13.1. CogepkaHue QUCUUNIINHDI

Ne n/n

HanmeHoBaHne pa3aena

OVUCLIMNIUHBI

CopepxaHuve pasgena AUCLMMIUHBI

Peanuzauunsa
pasgena
OUCLUMNIINHBI C
NOMOLLbIO
OHNaWH-Kypca,
JYMK*




1. Nekuunun

1.1

MonekynsipHaa 6uonorus
KaKk  Hayka: npeamerT,
3apaum, OCHOBHbI€
HanpaBlieHUs pasBUTUSA.
LleHTpanbHas porma
MoneKynspHou 6uonorum

MonekynapHas 6uonorus — pa3gen Hayku, M3yyatoLmi
MOJIEKYNsipHOE CTpO€eHune " MOSIEKYAApHbIE
MEXaHu3Mbl MepeHoca reHeTU4eckon WHdopmauun
XMBbIX  OpPraHuW3MOB. Bnvsaxune MOSEeKyNSpHON
6uonormn Ha cdepbl YenoBevyeckon XusHu. Passutue
reHHown UHXeHepuu, co3paHve reHeTU4ecKn
MOANMLNPOBaAHHBIX OpraHvM3MoB. 3HayeHune
MoreKkynapHon 6uonorun ana 340poBbsA  YesioBeka.
WccneposaHus, WHULMMPOBaBLLNE passutue
MonekynsipHon  6uonorun.  lMpaBuna  Yapradda.
PeHTreHOCTpYKTYpHble uccnepoBaHua POpaHKNUH U
YunkuHca. Mogenb ctpykTypbl HK YoTtcoHa n Kpuka.
LleHTpanbHas gorma  MonekynspHonm  6uonoruu.
BekTopbl nepeHoca reHeTU4eckom uHgopmauun B
KneTke: OHK — PHK — 6enok. lNoHATMe o

pennvKaumu, TpaHCKpUNuUum, 06paTHOM TpaHCKPUNLWK,
TpaHCAsaunn. leHeTnyeckaa ponb PHK  kak
nocpegHvka mexay reHamu u 6enkamu. Obias cxema
6uocmHTe3a benka. PubocomMbl — MakpoMOeKynsipHble
Komnnekcbl ana 6uocuHTesza 6Genka. ConpsixeHHas
TpaHcKpunuua-TpaHcnauma.  AMuHoauun-TPHK  kak
cybCcTpaTtbl M UCTOYHMK 3HEprun ans cuHtesa bernka.

MoHATME O reHeTnyeckom kKopge. KombuHauum
HYKINEOTUAOB - TPUMNETHI, CryXalluue KogoHaMu.

1.2

MonekynsipHbie OCHOBbI
HacnencTBeHHOCTU.
Ctpyktypa u yHKUUM
OHK

leHbl - cermeHTbl Monekyn [OHK, - nonumepa,
COCTOAILLEro M3 JIMHEWHOW nocneaoBaTeNbHOCTU
HykneoTtupgoB. CoctaB Hykneotugos. [lypuHOBblE WM
NUPUMUONHOBbLIE asoTuctble OCHOBaHMUS.
HomeHknaTypa  HYKneo3vaoB U HyKNeoTUMAOB.
O6pasoBaHue dochoanadunpHbix cesasen. OHK -
OBOWMHaA  cnuparnsb. KomnnemeHTapHble  napsbl
a30TUCTbIX OCHOoBaHui. O6pa3oBaHMe BOJOPOAHbIX
cBA3e Mexay OCHOoBaHuAMU. CTPYKTYpHble TeHbl,
perynatopHble M MexreHHole ydactkm  OHK.
Oco6eHHOCTN NMPOKAPUOTUYECKON U 3yKapuoTU4ecKom
OHK.  Cynepcnupanusauma OHK. [llepBuyHas,
BTOpWYHasA, TpeTuyHas cTpykTypa [OHK. Obpa3oBaHue
HYKIEOCOM C y4acTMeM TMCTOHOB. YPOBHW YMNakOBKU
XPOMOCOMBI.

1.3

Oy6nupoBaHue OHK:

pennukauuna

HacnenctBeHHbIN XapakTep reHeTN4YeCcKom
WHopmauun. lMonykoHcepBaTUBHbIN MexaHu3M
pennukauun. PaspgeneHne aByx HUTEN GucnupanbHow
Monekynbl OHK - nepBbin 3Tan pennukauuu.
PacnnetaHune cynepcnuvpanen. Oencteue OHK-rupas,
OHK-xenvka3. ®yHKUMOHMPOBaHUE 0ernkos,
cBA3bIBaowmxca ¢ ogHouenoveyHon OHK. CtpykTypa
pennvKauoHHOM BUIKN. OHK-nonnmepasbl.
OcobeHHOCTM cOOpKU Bedyllen n oTcTalowen Lenen
OHK. ®parmeHTbl OKasakm U 0COBEHHOCTU UX CUHTE3a.
OHK-nurasel. 3anneteHne HK B cnvpanb. MexaHuam
nenexHns KOnNbLEBbIX XPOMOCOM B6akTepun.
Oco6eHHOCTM pennuKauum XpoMOCOMbl 3yKapuoT.
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MpuHUMNbI
MaKpOMOIEKyTsipHOM
CcTPYKTYpbI U cuHTe3 PHK

Koaupytowime " HekoaupyoLme PHK.
WudopmaumonHaas PHK un  reHeTtnyeckun  Kog.
CaolicTBa reHeTnyeckoro koga. CTpyktypa MaTpu4Hom
PHK (MPHK): MepBuyHasn CTPYKTYypa "
byHKUMOHanbHble 06nacTu; TpexmepHas CTPYKTypa.
MHdpopmocombl. TpaHcnoptHaa PHK un amuHoauun-
TPHK -cuHTeTasbl. Ctpyktypa TPHK. ApantopHoe

3HavyeHne TPHK.  AmunHoauunuposaHume  TPHK.
PubocomHas PHK. TpaHckpunuusa reHoB. PHK-
nonumepaasa: ocobeHHoCTU CTPYKTYpbI "




(yHKUMOHMpoBaHUe. Pacno3HaBaHMe Havana rexa,
B3aMMoAencTBMe curma cybbeamHuLLbl C MPOMOTOPOM.
OnoHrauus TPaHCKpUMLMn. TepmuHaums
TpaHcKpunumu. 3HayeHne akTopoB TPaHCKPUMNLUMN.
Benkn - aktmBaTopbl M 6enku — penpeccopsl.
OcobeHHOCTU CTPYKTYpbl M (OYHKLUOHUPOBAHMUSA
perynaTopHbix 6enkoB. PerynstopHble HyKneoTuapl.
Mopoeno onepoHa And ynpasneHWA reHamu.
PerynupoBaHune ¢ nomoLlbio aHTucmMbicnoson PHK.
OcobeHHOCTU TpaHCKpUnumn y aykapuot. CTpykTypa
3YKapUOTHbIX NMPOMOTOPOB. OHxaHcepbl.
MocTTpaHCKPUMLMOHHBIN NPOLECCUHr PHK.
Cnnanicunr. CnnanceocomMbl — MakOMOMEKYNSAPHbIe
KOMMNMeKcobl, yganawowme UHTpoHbl u3  PHK.
TpaHcnoptupoBka 3penon MPHK w3 qapgpa.
MHrmbumTopbl TpaHCKpUnuum.

15

BuocuHTes Oenka 7]
perynn umda TpaHcnaunmn

Pubocombl:  cTpykTypa 1 (YHKLUMOHMPOBAHWE.
Monupnbocombl. MHuummupyrowaa TPHK. WHuumauus
TpaHcnsaumn.  OCHOBHbIE  yYaCTHWKM  MexaHu3ma
MHUUnauumn. PakTopbl MHULUMAUUK. BTanbl NHULMALMN.
O6pasoBaHue WHULMMPYIOLLIEro KOMMeKca.
®OyHKUMOHANbHOE  3HayeHWe  akUenTOpPHOro n
nenTUAHOro y4acTkoB pubocombl. OnoHrauuns. Jdrtanbl
anoHrauun. CeasbiBaHne amuHoaunn-TPHK. ®dakTtopsbl
3MOoHrauun. O6pas3oBaHue nenTuaHom CBSA3N,
TpaHcnokauus. TepMmuHaums TpaHCNAUNK.
MoCTpaHCNSUMOHHBIA MPOLECCUHT W aApeCcOBaHHbIN
TpaHcriopT 6enkoB. Perynsauma TpaHcnauum y
npokapuot n aykapuoT. Ocobble PHK npekpawatowme
cnHte3 OGenka npu  cBs3biBaHUM  pubocombl  C

nedeKkTHbIM PHK-nocpegHukom. MHrméutopsl
TpaHCcnAuuN.

3. JlabopaTtopHble 3aHATUA

3.1

MonekynsipHas ©6uonorus
KaKk Hayka: npeamer,
3apgaum, OCHOBHbIlE
HanpaeneHUs pas3BUTUSA.
LleHTpanbHas gorma
MoJieKynsipHon 6uonoruu

HykneuHoBble KucnoTbl. ®YHKUMK, NOKanusauus B
KrieTke, NepBUYHasl CTPyKTypa. MayyeHne XMmmnyeckoro
cocTaBa pUBOHYKNEOoNpPOTENHOB APOXXKEN.

3.2

MOﬂeKyﬂﬂprle OCHOBbI
HacnenCcTtBeHHOCTMW.

Ctpyktypa u yHKUUMN
OHK

BekTopbl nepeHoca reHeTudeckon WHgopmauun B
knetke: OHK — PHK — ©6enok. [loHsaTMe o
pennukaummn, TPaHCKpUNnuumn, obpaTHON TpaHCKpUnumuu,
TpaHcnaumm. MeTabonnam HyKNeUHOBBIX KWUCIIOT B
opraHuame 4enoseka. HapylweHua HykneoTuaHoro
obmeHa. OnpepeneHve  copepXaHus  MOYEBOW
KWUCNOTbI B CbIBOPOTKE KPOBMU.

MpumeHeHne cnekTpodoTOMETPUYECKOro MetToaa Aangd
MOJEeKyNsipHO-61onornyecknx uccrnenoBaHuin.
MccnenoBaHne CnekTpoB MOMMOWEHUSA HYKNEUHOBbBIX
KWUCNOT M HYKIeOTUAOB.

OnpepeneHne KoONM4YecTBa CyMMapHbIX HYKNEWHOBbIX
KMUCNOT B 6BUonornyecknx obpasuax.

3.3

Oy6nupoBaHue OHK:

pennukauus

CoepgmnHeHus, ucnonb3lyemMble B Xo4e pennukauuu, mx
BblSIBIIeHNEe M oOueHka cogepxaHusa. CooTHoleHune
NypPUHOBBIX " NMMPUMUANHOBBIX OCHOB@HUN.
Xpomartorpadmyeckmi aHanmM3 B MOJSEKYNAPHOMU
6uonorun. Pa3peneHne HyKNeoTMaoB C  MOMOLLBO
TOHKOCIONHON XpomaTtorpadum.

CemmHap no Teme: «MonekynspHble OCHOBbI
HacnegcTBeHHocTn. Crpyktypa u  dyHkumm OHK.
Pennukaunsay.

34

MpuHUUNDbI
MaKpOMOJIEeKynspHOM

Teme «OcobeHHOCTM
NMOCTTPaHCKPUNUMOHHON

PedepatnBHaa pabota Mo
TpaHCKpuUnunn n




CTPYKTYpbI U cuHTe3 PHK Mogucbmkunmnm PHK»

3.5 PeweHne 3apay no teme: «llepeHOC reHeTn4eckom
MHopmauun. 'eHeTnYecknin Koay.

OnekTpodope3 Kak METOL pas3feneHus u aHanusa
6UOMaKpOMONEKYnn M MX COCTaBHbIX KOMMOHEHTOB.
BuocuHtes 6enka u | PasgeneHne monekyn mMeTogoMm 3anekTpodopesa B
perynsumsa TpaHcnaumm npakTuke MONEKYNAPHO-61oNorMyeckmx
uccrnepnoBaHun. AnekTpodopeTnyeckoe paspgeneHue
HYKIEUHOBbIX KACNOT U HYKNeoTUA0B

CemuHap no teme: «[1pyHLMNBI MaKpOMOEKYIISIPHON
cTpykTypbl PHK. TpaHckpunuua. TpaHcnaumay

* 3aronHsemcs, ecsiu omoernbHbie pa3desibl OUCUUMNIUHbLI U3y4aromcesi C MoMOWbK OHMalH-Kypca. B KoroHke
lNpumeyaHue Heobxo0umMo yKkaszamb HalgaHue oHnaliH-Kypca unu QYMK. B Opyaux criydasix 8 s4elku cmassimcsi
MPOYEPKU.

13.2. Tembl (pa3aenbl) AUCLUNIIMHBI U BUAbI 3aHATUIN

Buabl 3aHATMI (YacoB)

Ne HanmeHoBaHune Tembl

CamocTosiTensHas
n/n (pa3gena) oucumMnnuHel JNekunm | Mpaktuyeckne | JlabopaTopHble

paboTta Bcero

MonekynsipHasa 6uonorusi Kak
Hayka: npegMmeT, 3ajaum,
OCHOBHBbI€ HanpaBneHus 6 4 8 18
pasBuTus. LleHTpanbHas
gorma MOneKynsipHOM
ouonorun

MonekynsipHblie OCHOBbI
2. HacneACTBEHHOCTHU. 4 12 8 24
Ctpyktypa u ¢yHkumnn OHK

Oy6nupoBaHue OHK:
3. pennuKkaums 6 6 10 22

MpuHUMNbI
4, MaKpOMOJSIeKyNnApPHOMN 8 2 10 20
CTPYKTYpbI 1 cuHTe3 PHK

BuocuHTes benka n
perynsuusi TpaHcnAauum

KoHTponb 36

WNtoro: 32 32 44 144

14. MeToguyeckue ykasaHMA ANA OOyYalOWMUXCA NO OCBOEHUI AUCULUMIIUHDI:
lMporpamma  gucuMnnvHbl  NpegycMaTpuBaeT  npoBefAeHne  nabopaTopHbIX  3aHATUN.
J1eKuMoHHbIN MaTepran packpbiBaeT OCHOBHblE TEOpPEeTMYECKUe BONpPOChl AaHHOM ANCUMMNIINHBI.
JlabopaTopHble paboTbl o6ecneymBaroT QOpMMPOBaAHNE HEOOXOANMbBIX B paMKax KOMMNeTeHunn
YMEHUA U HaBblKOB (BnageHumn). N3yyeHne AaHHOM OUCUMNAMHBLI NpeaycMaTpuBaeT Takxe
camocTosTenbHyto paboTy. BbinonHeHMe camocTosTenbHOM paboTbl  npegnonaraert:
KauyeCTBEHHYI0 MOArOTOBKY KO BCeEM BuaaM Yy4yebHblIX 3aHATUR; pedepupoBaHMe W
aHHOTMPOBAHME YKa3aHHbIX NpenofgaBaTefieM MWCTOYHWKOB NUTEpaTypbl; CUCTEMATUYECKUN
NPOCMOTP NepPUoOaNYECKMX U3OAHUA C LEenblo BbiBNeHua nybnukauum B obnactu nlyvyaemom
npobnematuMku; u3yyeHne y4yebHOM nUTepaTypbl; MCMNONb30BaHME WHTEpPHET-pecypcoB. B
npouecce CamMoCTOATENbHOW MOArOTOBKM MPU OCBOEHMM OUCUMMNAUHbI HEOOXOAMMO W3YyYUTb
OCHOBHYIO nuTepaTypy, 3aTeM — AO0MNONHUTENbHY. IMEHHO 3HAKOMCTBO C AOMOMHUTENbHON
nuTepaTypomn, 3HauUnTeENbHaA YacTb KOTOPOW CYLLECTBYET KakK B MNeYaTHOM, TaK U 3NIEKTPOHHOM
BMuae, cnocobcTByeT 6onee rinybokoMy OCBOEHUIO M3Y4YEHHOIro MaTtepuana.

[eatenbHOCTb CTygeHTa Mpu OCBOEHMM OaHHOW OUCUMNIIMHBI pernameHTupyeTcs
paboyen nNporpaMMoin OUCUMMANHBI, KaneHAapHbIMU MilaHaMN NEKUMOHHBLIX U NnabopaTopHbIX
3aHAaTuMi. [Npu peanu3aumm OUCLUMNNMHBLI UCMONb3YIOTCA 3MEMEHTbI 3NEKTPOHHOIro 06y4YeHusa u
ANCTaHUMOHHbIE 06pa3oBaTesnbHble TEXHOMOMMN.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW FnUTepaTypbl, PECYpPCOB MWHTEpPHET,
Heo6XoaMMbIX AN OCBOEHUSA AUCLUNIUHbI




a) ocHOBHas nuTeparypa:

Ne n/n NcTouHunk
XykoBa, A.I'. MonekynsipHasa 6uonorus: y4ebHuk ¢ ynpaxHeHusmu u 3apgadamu / A.l'. Xykosa,
H.B. KnsnueHko, J1.I'. TopoxoBa. - MockBa ; bepnuH : Onupekt-Meguna, 2018. — 269 c. : un.,
1. | Tabn. - Pexum pocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=488606 . - Eubnuorp. B kH. - ISBN 978-5-4475-
9674-3. - DOI 10.23681/488606. - TEKCT : 3NEKTPOHHbIN.
CeBepuH, E. C. Buoxumus : yuebHuk / nog pea. E. C. CesepuHa. - 5-e nsg,. , ucnp. v gon. -
2 Mockea : FT'OOTAP- Megua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TeKCT : 3NeKTPOHHbIN //
* | OBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html
HykneunHoBble KUCNOTbI : 311EKTPOHHOE y4ebHoe nocobue / MMHUCTepCcTBO 06pa3oBaHus 1
Hayku Poccuiickon Pepepaummn, PepeparnbHoe rocyaapcTBeEHHOE GloaXeTHoe
3 obpa3zoBaTenbHOE yuYpexaeHne Bbiclero obpasoBaHusa « KeMepoBCKNIA rocyfapCTBEHHbIN
" | yHuBepcuteT», Kadenpa opraHudeckon xumuu ; coct. T.H. puwieHkoBa u ap. - Kemeposo :
KemepoBcKui rocyaapcTBeHHbI yHuBepcuteT, 2015. - 99 c. - bubnuorp.: c. 92. - ISBN 978-5-
8353-1846-9 ; URL: http://biblioclub.ru/index.php?page=book&id=481587
6) pononHuTenbHas nuTepaTtypa:
Ne n/m | VIcTOUHMK
puweHkora, T.H. HyknenHoBkle kucnoTol : y4ebHoe nocobue / T.H. MpuweHkosa, T.B.
Yynkosa, E.A. Wepbakosa ; MuHuctepctso obpazoBaHus n Hayku PP, FOY BMNO
1. | «KeMepoBcKui1 rocyiapcTBEeHHbIN YHUBEPCUTETY. - KemepoBo : KeMepoBCKuii rocyaapCTBEHHbII
yHuBepcuteT, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; URL:
http://biblioclub.ru/index.php?page=book&id=232492
MonekynapHas 6uonorus knetku = Molecular biology of the cell : c 3agayamun [J)xoHa YuncoHa n
2. | Tuma XaHTta : B 3 1./ bptoc AnbbepTc [u ap.] .— Mockea ; ixesck : HALL "PerynapHaa n
XaoTnyeckas guHamuka" : VIHCTUTYT KOMNbIOTEPHBIX uccnegosanui, 2013.
Buonorus kneTtku: yyebHoe nocobue / A.®d. HukntuH [n gp.]. - CaHkt-MeTepbypr: Cneuwl1uT,
3. | 2014.- 167 c. // «YHuBepcuteTckan bmbnunoteka online»: anekTpoHHO-6nbnuoTeyHas cucrema.
— URL.: http://biblioclub.ru
4 ®annep, .M. MonekynapHas 6uonorust KneTku : pykoBoacTeo ansa spaven / . M. ®annep, [.
" | Wunac. -M. BuHom-lpecc, 2012. -256 ¢
5 xepanbg M. ®annep MonekynsapHasa 6uonorus knetku/ ®annep Oxepansg M., lWnnac
" | deHuc. - buHom, - 2011. - 256 c.
KoHunues, AnekcaHgp Cepreesud. MonekynapHas 6uonorus : Y4ebHuk Ansa ctyq. By30B, 06yu.
6 no cneunanbHocTn 032400 "Buonorus" / A.C. KoHunues, I'.A. CeBacTtbsaHOBa .— M. : Academia,
" | 2003 .— 396, [1] c. : un., Tabn. — (Bbiclwee obpasoBanHune) .— bBubnuorp.: c. 393-394,[1] .—
ISBN 5-7695-0783-7. 1 ak3
®dannep, Oxepanbg M. MonekynsipHas 6uonorus kneTtku = Molecular basis of megical cell
biology : pykoBoacTteo ang spayen / Oxepansg M. ®annep, deHHuc Wunac ; nep. ¢ aHrn. nog,
7. | obuw,. pea. N.B. 36apckoro .— M. : BuHom-Mpecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. —
Bubnuorp. B koHUe rn. — Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000
3K3. 19k3
Xepebuos, Hukonan Akumosuny. Broxmmusa : YuebHuk gna ctyg. By3oB, 06y4. no
8 HanpaBfeHUsIM 1 crieymanbHOCTsIM Mea.-6uon. npocduna / H. A. Xepebuos, T. H. MNMonoea, B. T.
" | ApTioxoB .— BopoHex : N3n-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : vn., Tabn. — ISBN 5-
7455-1183-4.
9 Oasug Knapk, lToHHu Paccen MonekynsipHasi 6uonorusi: npocTon 1 3aHMMaTenbHbI NoAxXof, /
" | Knapk [1., Paccen J1.. - KomnaHna KOH[, 2004, - 466 c. - ISBN 5-7229-0238-6
NennHpxep, Anbbept. OcHOBbI GMoxummun : [yuebHoe nocobue] : B 3 1./ A. JleHnHAXep ; nep. C
10, | @Hrn. noa pea. B.A. Qurenbrapara u A.M. Bapwasckoro .— M. : Mup, 1985-.
"| [T.] 3/ nep. B.I'. Topbyneea, M.[1. 'po3poson n C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-
1056.
1. AnnuoTt B., 3nnuot 1. Buoxumuna n monekynsipHasi 6uonorus. M.:AkagemkHura, 2006.
12. Benscosa H. Buoxumusi u monekynsipHasa 6uonorus. M.:KHuxHbI gom, 2004.
B) MHOPMALMOHHbIE 3NEKTPOHHO-06pasoBaTesibHble pecypchl (odurumnanbHble pecypcbl MHTEpHeT)™:
Ne n/n Pecypc
1. MOLBIOL. RU — Knaccuueckas u monekynspHas buonoeus (http://www.molbiol.ru).
2. National Center for Biotechnology Information /US National Library of Medicine (http://mww.pubmed.com).
3. | OnekTpoHHO-6ubnnoTeyHas cuctema "YHuBepcutetckas bubnmoteka online" http://biblioclub.ru/



https://biblioclub.ru/index.php?page=book&id=488606
https://www.studentlibrary.ru/book/ISBN9785970448816.html
http://biblioclub.ru/index.php?page=book&id=481587
http://biblioclub.ru/index.php?page=book&id=232492
http://biblioclub.ru/
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%A4%D0%B0%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%96%D0%B5%D1%80%D0%B5%D0%B1%D1%86%D0%BE%D0%B2%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://biblioclub.ru/

4. | OnekTpoHHO-bnbnunoteuHas cuctema "KoHcynbTaHT cTygeHTa" hitp://www.studmedlib.ru
5 Kypc «MonekynapHas 6uonorusi» Ha o6pa3oBaTenbHOM nopTasne « ANeKTPOHHbIA YHUBEPCUTET
" | BI'Y» https://ledu.vsu.ru/course/view.php?id=7053

16. NMepe4yeHb y4eOHO-MeTOANYECKOro obecnevyeHuUs Ans CaMmoCTOATeNIbHOW paboTbl

Ne n/n NcTouHuk

CeBepuH, C. E. buonornyeckasa xumus ¢ ynpaxHeHuamm u 3agadamu / nog, pea. C. E.
CeBepuHa - Mockea : TOOTAP-Meaua, 2014. - 624 c. - ISBN 978-5-9704-3027-9. - TekcT :
anekTpoHHbIn // ABC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970430279.html

MonekynsapHasa 6uonorusa knetku = Molecular biology of the cell : c 3agayamu [xoHa YuncoHa u
2. | Tuma XaHTta : B 3 1. / bptoc AnbbepTtc [u ap.] .— Mocksa ; Nxesck : HUL, "PerynspHas u
XaoTuyeckasl AMHaMmmka" : IHCTUTYT KOMNbOTEPHbIX uccnegosaxHui, 2013.

dannep, .M. MonekynapHas 61Monorusa KneTku : pykoBoacTBo Ansa spadent / 0. M. ®annep, .

3. Wwunpgc. -M. bunom-Ipecc, 2012. -256 ¢
4 Oxepanbg M. ®annep MonekynsipHas 6uonorus knetku/ ®annep Oxepansg M., Wnnac
" | OeHuc. - bunHom, - 2011. - 256 c.
KoHunues, AnekcaHgp Cepreesud. MonekynapHasa 6uonorus : YyebHuk ansa ctyn. By30B, obyu.
5 no cneunanbHocTtn 032400 "Brnonorua" / A.C. Konunues, '.A. CeBacTtbsAiHOBa .— M. : Academia,

2003 .— 396, [1] c. : un., Tabn. — (Bbicwee obpasoBaHue) .— bubnuorp.: c. 393-394,[1] .—
ISBN 5-7695-0783-7. 1 3k3

dannep, Oxepanbg M. MonekynsipHas 6uonorusa knetkn = Molecular basis of megical cell
biology : pykoBoacTteo ans spaden / [Ixepanba M. ®annep, OeHuunc lWunac ; nep. c aHrn. noa
6. | obw,. pea. N.b. 36apckoro .— M. : BuHom-Mpecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. —
Bubnuorp. B KoHue . — lNMpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000
3K3. 13k3

Xepebuos, Hukonan AkumoBud. buoxumuns : YuebHuk ans ctyq. By3oB, 06y4. no
HanpaBneHusM u cneuunansHocTaMm meg.-6uon. npocuns / H. A. Xepebuos, T. H. MNonoea, B. T.

£ ApTioxoB .— BopoHex : 13g-Bo BopoHex. roc. yH-ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-
7455-1183-4.
8 Oasng Knapk, JToHHu Paccen MonekynsipHaa 61Monorus; npocTon U 3aHnmaTeNbHbIN noaxoa, /
" | Knapk L., Paccen J1.. - Komnanna KOH[, 2004, - 466 c. - ISBN 5-7229-0238-6
NenuvHpxep, Anbbept. OcHOBbI 6uoxmMmMuy : [yuebHoe nocobue] : B 3 T./ A. JleHuHaXep ; nep. ¢
9 | @Hrn.noapen. B.A. Qurenbrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.

[T.] 3/ nep. B.I'. Topbyneea, M.[. Npo3gosow 1 C.H. MNpeobpaxeHckoro .— 1985 .— C. 741-
1056.

10. | Annwmot B., Onnuot [,. buoxumusa n monekynspHas 6uonorus. M.:AkagemkHura, 2006.

11. | bensacoa H. Buoxumus n monekynsipHas 6uonorusi. M.:KHuxXHbIn gom, 2004.

12.| MOLBIOL. RU - Knaccuyeckasn n monekynsipHasa 6uonorusi (http://www.molbiol.ru).

13 National Center for Biotechnology Information /US National Library of Medicine

| (http://www.pubmed.com).

l'y6apeBa, A. E. Buonorunyeckas xumus. CUTyauUMoHHbIE 3aa4um 1 TecTbl : yueb. nocobue / A. E.
lN'y6apesa [u ap. ] ; nop pen. A. E. l'ybapesoi. - Mocksa : FTOOTAP-Meauna, 2016. - 528 c. -
ISBN 978-5-9704-3561-8. - TekcT : anekTpoHHbIN // OBC "KoHcynbTaHT cTyaeHTa" : [cawnT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970435618.html

15. | www.lib.vsu.ru - 3HB BI'Y

14.

17. OGpasoBaTenbHble TEXHOMOrMWU, MUCNONb3yeMble MNpu peanusauum y4ebHOM
AVUCLMINIINHBI, BKIOYaA AOUCTAHUUOHHbIe obGpasoBaTtenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

18. MaTepuanbHO-TeXHU4YECKoe obecnevyeHne AUCLUUNIUHDI:

YyebHasn ayautopus afs NpoBeAeHNs 3aHATUN NIEKLMOHHOTO TMNa:

CneunanusupoBaHHasi Mebenb, [Npoektop Epson EMP-X52, Hoytbyk Samsung NP-RV410 SO1R c
BO3MOXHOCTbIO noakstoveHusa K cetn «MHTtepHeT» WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019
Single OLV NL Each AcademicEdi-tion Additional Product.

YyebHaa ayauTopusi ons NpoBefeHUs 3aHATU ceMUHapckoro Tuna (nabopaTopHble 3aHATMA), And
NpoBeAEeHUS TPYNMOBbIX U MHOAMBUAYANbHbIX KOHCYNbTaLMNA, TEKYLLErO KOHTPONSA U MPOMEXYTOYHOW aTTectauuu
CneunanusnpoBaHHas mebenb, fo3aTopbl, TabopaTtopHasa nocyaa, cnekrpocpotromeTp CP-56A, cnekTpodoTomMeTp
C®-26, annapat ang ropusoHTanbHoro anektpogopesa SE-1, NCToYHUK nuTaHua gna anektpodopesa «Anbd-4»,
pH-meTp AHunoH 4102, TopcroHHble Becbl Techniprot T1, T3, T4, mariutHaa mewanka MMS5, potamukc EImi RM1.


http://www.studmedlib.ru/
https://edu.vsu.ru/course/view.php?id=7053
http://www.studentlibrary.ru/book/ISBN9785970430279.html
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%A4%D0%B0%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%96%D0%B5%D1%80%D0%B5%D0%B1%D1%86%D0%BE%D0%B2%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://www.studentlibrary.ru/book/ISBN9785970435618.html
http://www.lib.vsu.ru/

YyebHasa ayputopus onsa NpoBeAEHMS 3aHATUN CEMUHAPCKOro Tuna (nabopaTopHbIX 3aHSATUNA, TEKYLLEro
KOHTpONSA M NpoMexyToyHol aTttectaumu) CneumwanusvpoBaHHass MeGenb, Habop nabopaTopHOM nocyabl U

LUTATUBOB, BbITSAXHOM LWKad, XONoAnNbHMK-MOPO3unbHuK Stinol.

19. OueHoYHbIe cpeacTBa And nposegeHusA TEKyLI.leﬁ n npome)KyTquon aTrecrauum

MopsimoK OLeHKM ocBoeHust obyvalowmmuca yyebHoro matepuana onpegensiercs

cofiepXaHueM crieayolmx pa3aenos ANCUUNINHDI:

No HaumeHoBaHue Mnaukatop(bl)
n /;1 pa3pena aMcumnivHbl KomneTeHuus(n) OOCTUXEHUA OueHouHble cpeacTBa
(mopgyns) KOMMeTeHuuu
OlK-3 CnocobeH OrnkK-3.2
NPUMEHSATb 3HaHne HemoHcTpupyet
OCHOB cbopMMpoBaHHbIe
3BOJTHOLIMOHHON npeacrasfneHns o
Teopum, COBPEMEHHbIX
1CrnonL30BaThb npuHUMnax
COBpPEMEHHbIE MOJEKYNSPHON
npeacrasneHns o 6uonornn n reHeTuky,
CTPYKTYPHO- NposiBNeHN
YHKLMOHaNbHOM HacneacTBeHHOCTU U
opraHusaumm N3MEHYMBOCTMN Ha BCEX
MonekynspHas rgHequel-:lKoﬁ OBHSIX OpraHun3auuun
6uonorus Kak Hayka: yp P
NporpaMmbl XUBbIX XWBOro, 3HaHve
npeamer, 3agayn, KomnnekTbl Kum ans
06bEKTOB 1 MeTOAbI MOSIEKYAPHbIX OCHOB
OCHOBHbI€ N . TEKyLLMX U
MOEKYNSPHON nepefayv reHeTu4eckon
1. HanpasneHus NPOMEXYTOYHbIX
6uonorum, reHeTrKm nHdopmauum B o
pasBuTus. aTTecTaumn,
n buonorun 6uoobbekTax,
LeHTpanbHaa porma npakTnyeckoe 3agaHve
- pa3BuTUS Ans FeHOMWKM, NPOTEOMUKMU,
MORNEKyNsIpHOW
uccnegoBaHua reHeTUKMN pa3BuTus,
6uonorum
MeXaHU3MOB ncnonb3yeT UX Ha
OHTOreHesa u npakTuke
¢dmnoreHeza B
npodeccroHanbHom OrK-3.3 NpumeHsieT
[eATenbHOCTH OCHOBHble MeTOAbI
MOJEKyNApHO-
6uonornyeckoro un
reHeTU4YecKoro aHanunsa
AnA pelleHns
npodeccrmoHasbHbIX
3apad
MonekynsipHblie KomnnekTtbl Kum gns
OCHOBbI TEKYLLMX U
OnkK-3.2
2. HacneAcCTBEHHOCTW. OriK-3 OMK-3.3 NPOMEXYTOYHbIX
CTpykTypa u cbyHKUUM ' aTTecTaumn,
OHK npakTn4eckoe 3agaHve
KomnnekTbl kum s
TEKyLLMX U
Oy6nupoBanne [OHK: OlK-3.2 yul
3. Orik-3 NPOMEXYTOUHbIX
pennukaums OrK-3.3 <
aTTecrauumn,
npakTuyeckoe 3agaHue
KomnnekTbl kum s
MpuHUMNbI TEKYLLX 1 An
MaKpOMOSeKynspHON OrlK-3.2 y
4. Orik-3 NPOMEXYTOUHbIX
CTPYKTYpPbl U CUHTE3 OrK-3.3 -
PHK aTTecTaumn,
npakTuyeckoe 3afaHue
KoMnnekTbl Kum ans
BunocuHTes OGenka wu TEKYLUMX U
OnkK-3.2
5. perynauus OrK-3 OMK-3.3 NPOMEXYTOYHbIX
TpaHcnAuMn ' aTTecrauumn,
npakTU4eckoe 3agaHue
MpomexyTouHas aTTectaums Ok3ameH: MNepeyeHb
dopMa KOHTpOns - 9K3aMeH BOMPOCOB (TECT, KUM),




No HaumeHoBaHue Mnaukatop(bl)
/n pasgena gucumninHbI KomneTeHumnsa(n) OOCTUXEHUSA OueHouHble cpeacTea
(mogyns) KoMMeTeHuuu

npakTn4yeckne HaBblkn

20. TvnoBble OLEHO4YHble cCpeAcTBa U MeToAMYECKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwmMn KOHTPONb YCNeBaeMoCcTH

KoHTponb ycneBaeMocTu No UCLUMNIIUHE OCYLLIECTBNAETCA C MOMOLLbIO CrieayoWwmnX OLEeHOYHbIX
CPEACTB:
1. Tekywaqa atrectauua

lMepeyeHb BONPOCOB AN TekyLen atrectauum Ne1

1. WccnepoBaHusi, WMHUUMMPOBaBLUME pa3BUTUE MoOJIeKynspHoi 6uonormm (npaBuna Yapradda,
PEHTFEHOCTPYKTYpPHbIE UccrnenoBaHnsa PpaHKuH 1 Yunkudca u gp). BnuaHue monekynsapHoin 6uonorum
Ha cdepbl YENTOBEYECKON XN3HU.

2. LUeHTpanbHas gorma monekynspHon 6uonoruu. MNpuHLMN KOMMIIEMEHTapHOCTH.

3. PHK kak nocpegHuk mexpay reHammu n 6enkamu. OTnuumtenbHble ocobeHHocTn cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.

4. O6wwme npuHuMnbl cuHTe3a benka. Pubocoma kak katanusaTop popMUpPOBaHWA NENTUAHbLIX CBA3EN.
MoHATMe 0 penapauun Kak 0 MaTPUYHOM CUHTESIE.

5. TeHbl kak cermeHTbl Monekyn OHK - nonumepa, coctoswero us Hykneotnaos. CoctaB HYKNeoTUAOB.

6. [lypvHOBbIE N MUPUMUAMHOBBIE @30TUCTbIE OCHOBaHWS.

7. HomeHknatypa Hykneo3maoB M HykneotngoB. ObpazoBaHue docdoamadmpHbIX CBA3EN MeXAay
MOHOHYKIeoTUaaMu.

8. [HK - pBonHasa cnmpanb. KomnnemMeHTapHble Napbl a30TUCTbIX OCHOBaHuN. Obpa3oBaHne BOAOPOAHbIX
CBsi3eN MexXy OCHOBaHUSIMMU.

9. TMonspHocTtb OHK. Xumnyeckune n cTpyKTypHble 0COOEHHOCTU NONMMHYKNEOTUAHBIX Lienen.

10. CTpyKTypHbI€E reHbl, perynsitopHble U MexreHHble yyactkn JHK.

11. Cynepcnupanuzauusa OHK.

12. MNepBuyHas, BTOopuYHas, TpeTuyHas ctpyktypa OHK. O6pa3oBaHue HyKNeocoM C y4acTMeM FMCTOHOB.
YpPOBHM YNaKOBKN XPOMOCOMBI.

13. HacnepctBeHHbI  xapakTep  reHeTudeckon  uHdopmauuun.  [lonykoHcepBaTMBHBIA — MEXaHWU3M
pennukalmu.

14. PaspneneHue ggyx Huten bucnupanbHon monekynbsl OHK - nepBbit 3Tan pennukaumu. PacnnetaHue
cynepcnupanen. Oenctene JHK-rupas, OHK xenukas, OHK-cBaA3bIBaoLWwmx 6enKoB.

15. JHK-nonumepasbl: Katanuanpyemas peakuusi, (popmbl, CBONCTBA U OYHKLMN.

16. PennukaunoHHasa Bunka - obnacte yasoerus mornekynbl OHK. OcobeHHOcTM cOopku BenyLlen u
oTcTawuwen uenen JHK.

17. ®parmeHnTbl Okazakum M ocobeHHocTM ux cuHTe3a. PHK - 3atpaBku. [elictBue npanmasbl n JHK-
nonumepassbl .

18. OHK-nurasel. 3anneteHne JHK B cnupans.

19. MexaHu3M eneHuns KomnbLEBbIX XpPOMOCOM BaKTepuii 1 pensimkaLms XxpoOMOCOM Y 3yKapuoT.

20. OencrtBne Tenomepassbi.

21. BupycHaa OHK n JHK npokapnoTnyeckmx KneTok.

22. NMnasmunabl.

23. OcobeHHocT OHK 3ykapuMoTMYecKMx KNeToK (pe3epBHble  KOMWM  TEHOB,  MOBTOPSIOLLMECH
nocnefoBaTenbHOCTM, MCEBOOrEHbI, NANUHAPOMBI).

24. HeTpaHcnupyemble nocneaoBaTeribHOCTU (MHTPOHbI) 9YKapnoTUYEeCKUX reHoB.

25. Uutonnasmatuyeckan OHK aykapuoTuyeckux KneTok.

26. NcnpaBneHne owMb0K Npy pennmKauumn.

27. OcobeHHOCTUN pensiMkauum B 3yKapMoTUYECKUX KIeTKax.

lMepeyveHb BONPOCOB AN TekyLen attectauumn Ne2
TpaHCcKpUNUUsi reHOB: NOHATUE, NPUHLMM.
PHK-nonumepasa, pacno3HaBaHne 30H npucoeavHenmnsa pepmenTa K OHK, nHumaums TpaHckpuynumu,
CMbICIOBbIE NOCcneaoBaTeNbHOCTU.
CuHTe3 MPHK: anoHraums TpaHcKpunuun.
TepMuHaUmMa TPaHCKPUMUUN.
MexaHn3Mmbl perynaumm TPaHCKpUNLMN: KOHCTUTYTUBHBIE N MHOYLMNOENbHBIE reHbI.
Benkun-akTMBaTopbl TPAHCKPUMLLM.
Benku-penpeccopbl TPaHCKPUNLMK.
CurHanbHble Monekynbl Ans 6enkoB-perynsaTopoB TPaHCKPUMLLMN.
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9. TlpucoepunHeHune perynsatopHbix 6enkos kK JHK.

10. Crp-6enok - npumep 6enka rnobanbHOro perynmpoBaHus.

11. PerynatopHble HykneoTuapl.

12. Mogenb onepoHa Ansa ynpasneHusi reHamu. Lac-onepoH.

13. PerynmpoBaHne akTMBHOCTM FEHOB C NMOMOLLbIO aHTUCMbIcrioBon PHK.

14. OcobeHHocTn PHK-nonnmepasbl ayKapmoTU4ecKmx KIeTok.

15. NHrmbutopbl TpaHCKpUnuun.

16. MNocTTpaHCKPUNLMOHHBIN NpoLeccuHr: obpasoeaHue pPHK n TPHK 13 npealiectBeHHMKOB.

17. eTeporeHHble aaepHble PHK - npealecTBeHHrKN sykapuoTudeckux MPHK.

18. lMNMpoueccunr npepectseHHMkoB MPHK. Ponb MaPHK B Bblpe3aHuny HTPOHOB M BOCCOEANHEHMUM
3K30HOB.

19. O6paTHasa TpaHCKpUNLUMS.

20. PHK-3aBncumasn PHK-nonnvepasa.

21. TeHeTnyecknn koa,. Ero ocobeHHocTH.

22. MNpokapuoTtuyeckme pubocomel.

23. Uutonnasmartuyeckme pubocombl 3ykapuor.

24. TpaHCNAUNA: NOHATME, OCHOBHbIE MPUHLMIbI 1 3Tarbl.

25. Ponb TPHK Kak agantepa, npaBuna peueccumn.

26. CTtpykTypa TpaHcnoptHon PHK.

27. PamMKu cunTbIBaHWUsI reHeTMYECKOM MHpopMaumm.

28. AKTuBauUMs aMMHOKUCNOT — NepBbIv 3Tan TpaHenaumu. AMuHoaumn-TPHK-cnHTeTassbl.

29. NHnummpytoLwme aMMHOKUCIIOThI Y MPOKapuoT 1 3yKapuor.

30. NHuumauma TpaHcnauun.

31. 3noxrauua. Ctagun anoHraummn.

32. TepMuHaumsa TpaHcnauun. PenuaunHr pakTopbi.

33. OcobeHHOCTHN TpaHCNALMMN Y NPOKAPUOT M 3yKapuoT.

34. Monncombl. CoBMeCTHas TPaHCNSLMS U TPAHCKPUNLUMS Y 6aKTepuii.

35. MNpekpalleHne cuHTe3a benka Ha aedekTHon PHK-nocpeaHuke. dyHkumnoHmposaHme TMPHK.

36. YHunutoxeHue nedekTHbIX 6eNKoB XBOCTOBOM NPOTEa30M.

37. TocTTpaHCNALMOHHbBIN MPOLECCUHT.

38. AnpecoBaHHbI TpaHCnopT 6enKoB.

39. VHrmbmTtopbl 6enKoBOro cMHTE3a.

40. Bolgenenne JHK 1 pecTpukumoHHasa doparMeHTaums.

41. MNMuUP-ananms.

42. PekombuHaHTHble JHK.

43. Ncnonb3osanne [OHK-TexHonornit ans BbipalimBaHUA MOAUMULMPOBAHHBLIX MUKPOOPraHW3MOB -
NPOAYLIEHTOB BUOMOrMYECKN aKTUBHbIX BELLIECTB

44. Vicnonb3oBaHne [OHK-TexHonoruit ans paspaboTKM HOBbIX MOAXOAO0B fedYeHWss HacneACTBEHHbIX
3aboneBaHui, a Takxe Ana naeHTUgUKaLmMm IMYHOCTU 1 YyCTaHOBIIEHMSA POACTBA.

MNMepeyeHb NpakTUYeCKMX 3afaHUN

O6MEH HyKNeWHOBbIX KWUCNOT M HYKNeoTMaoB B oOpraHuame uenoBeka. OnpepeneHue
cofepXaHus MO4YeBOW KUCIOTbI.

Llenb paboTbl: onpegenutb KOHUEHTpaumMio MOYEBOWM KUCNOTbl B CbIBOPOTKE KPOBM U
NHTEePNpPeTUpPOBaTb NOJTyYEHHbIE AaHHbIE.

MpuHuun metoga. MoyeBas kucnoTta BoccTaHaBnmBaeT HocHOPHOBONLEPAMOBLIN peakTus, B
pe3ynbTtate yero obpa3sylTca 60N ee HM3KMe OKUCNbl BONbdpamMa CUHEro LBeTa; WMHTEHCUMBHOCTb
OKpacKu NponopLmoHarnbHa KONIM4ecTBy MOYEBOWN KUCMOTbI.

Xop pabotbl. B ueHTpudyxHyto npobupky HanueatT 0,5 Mn CbIBOPOTKM KpoBM M npubasnsoT
anst ocaxgexuna 6enko 0,5 mn 10%-ro pactBopa TpMXIOPYyKCYyCHOM Kucnotbl. Yepe3s 10 MuH. cmech
ueHTpudyrmpyioT. B npobupky BHocAT 0,2 Mn Hagocago4Hom xupkocTu, 0,1 M HacbILWEHHOro pacTBopa
Na2COs, 0,01 mn peaktnea ®onuHa 1 2 Mn ANCTUNNMPOBaHHOW Boabl. KonopumeTtpupyot Ha P3OKe ¢
KpacHbIM CBETO(UNBLTPOM NPOTUB KOHTPOSA, COAEepXaLLero Te Xe peakTuBbl, HO BMECTO Ha0Ca04HON
xunpkoctu- 0,2 Mn BoAbl.

Kputepumn oueHku:

Kputepnsamu oueHnBaHusa KoMneTeHumn (pe3ynbTaToB) ABNSAIOTCS:

- NOAroTOBKA K 3aHATUIO (opopMneHue 3aHAaTua B paboyen TeTpagn B COOTBETCTBUM C
MeToANYECKMMU PEKOMEHAaLMAMN);

- OTBETbI Ha YCTHbIE BOMPOCHI M0 TEME 3aHATUA U coaepXaHuio NabopaTopHoun paboThl;

- @KTUBHOCTb U CaMOCTOATESNbHOCTb MPU BbINOIHEHWUN 3a4aHUS;

- ohopMIIeHnA pe3yNnbTaToB B COOTBETCTBUM C METOANYECKMMU PEKOMEHAALMAMM;




- yYMeHve aHanusupoBaTb, 0OcCyXxaaTb MOMyyYeHHble pe3ynbTaTbl W CaAMOCTOATESIbHO
cdopmynupoBaTh BbIBOAbI.

PaboTta cuutaeTcs BbIMOMIHEHHOW U 3a4TEHHOW, €CNN CTYAEHT B KOHLIE 3aHATUS NpeacTaBurl
OTYeT B COOTBETCTBUM C METOANYECKMMU PEKOMEHAALMAMM.

TecToBble 3agaHuA

Tect N2 2. BapuaHT 1.
1. OTOenbHble HYKNEeoTUAbl B MONEKYS1E HYKIIEMHOBBIX KUCIOT CBA3aHbI:
A) O-rnMko3naHon CBA3bI0
B) 3,5 -dochoanacmpoHin ceasbio
B) N - rmmko3ungHom cBA3bio
N a-1,4 -rMnko3ngHomn cBA3bloO
) B -1,4 -rmnko3ngHon cBA3bLIO

2. Ecnu ogHa uenb JHK copepxut pparmenT IM-L-LI-A-A-T-I-LI-A-Ll, To BTOpas uenb:
A) A-A-U-A-T-T--r-T-I
B) U-T-I'-T-A-A-T-A-T-I"
B) LU-L-A-A-T-T-A-T-I-T
r T-u-r-r-T-r-1-U-T1-T
) u-r-r-T-T-A-u-r-1-r

3. Ons OHK xapakTepHo BCce, KpOME:

A) konnyectBo Au T 0ANHAKOBO

B) konnuectso I" n L| ognHakoBo

B) ogHa nonuHykneoTuaHas Lenb KOMnaeMeHTapHa Apyromv

M) HykneoTugHaa nocnefoBaTeNbHOCTb OAHOM LIENU MOAEHTMYHA HYKNEOTUAHOM MocnenoBaTeNnbHOCTY
Apyroiu

[1) NONMHYKNeoTUaHbIE Leny aHTMNapanmnenbHb

4. B npougcce pennukaumm y4acTByT BCe (DEPMEHTbI, KPOME:
A) OHK-nonumepasbl

B) PHK-npanma3sbi

B) AHK-nura3sbl

N OHKa3sbl

[1) Tononzomepasbl

5. Tenomepsl 3T10:

A) Kancomepbl peTpoBrpycoB

B) KoHueBkle nocnegoatensHoct JHK xpomocom aykapmoT

B) ®naHkupytowwme nocnefoBaTenbHOCTU NPOKapUOTUYECKNX FEHOB
IN) Hekoaupytowume nocnegosatensHoct OHK

1) Yuactkn JHK, cogepxalume nepekpbiBaloLLMIACS KOA

6. TepMynHaUMa TpaHCKPUNLMKU OCYLLIECTBNAETCA B pe3yrbTaTe:
A) 3amegnennsa aeuxenns PHK-nonvmepasbi;

B) yckopenus asmxenua PHK-nonnmepassl;

B) cnnetenns uenen matepuHckon monekynbl JHK.

") pacxoxgeHus uenen matepuHckon monekynsl JHK

7. K aMnHoauunbHoOMy y4acTKy puboCcoMbl BO BPEMSI TPAHCNALMN MOXET NPUCOEANHATLCS:
A) Tonbko nHuumnatopHasa 1 PHK;

B) Bce T PHK, HecyLmue aMnHokucnorTy;

B) Bce T PHK, Hecywimne aMMHOKMCNOTY, KpOME MHULMATOPHOMN.

M) ammHoaumn-TPHK-cuHTeTasa

8. Mopbepute Kk kaxpon rpynne (A, b, B) cooTBeTCTBYIOWME UM COEAMHEHMSA (3, 6, B,...):



A. Hykneosng. b. A3otucroe ocHoBaHue. B. Hykneotua,.
. QlEHUH;

. UMTMANH 5'-moHodocarT;

. [YaHO3WH;

. UMTO3WH;

. aIeHO3WH;

. YPVOWH;

. TUMUAUH 5'-MoHopocar.

NOoOOar~rOwWN =

. YKaxute Heobxoaumble yCrnoBmA s npouecca peninkaumm.
. CybeTparbl:

. @30TUCTble OCHOBaHUS;

. Ae30KCHHyKneo3unaTpudocdarsl;

. Ae30KCHHyKneo3ngmMmoHodgocdaTbl.

. MaTpuua:

. MPHK;

. OHK;

. NenTua.

. benkosble hakTopb!:

. Ansa pacnneteHna uenen AJHK;

. ANs HaxoxaeHus npomoTopa Ha [OHK,
. ansa aktmeauumn JHK.

. PepMeHTHI:

. OHK-3aBncnumaa PHK-nonumepa3sa;

. OHK-3aBncnumaa [HK - nonumepa3sa;
. PHK-3aBncumas OHK-nonumepasa;

. Npanma3sa;

. IcToYHMKM 3Heprun:

. HeT;

T,

. Ae30KCuHyKneo3unaTpudocarthl;

. AE30KCUHYKneo3ngmMmoHodocdaThbl.

AWON_CHPRPON_L,TTON_SCTWON_SOION = > O

10. YkaxunTe Heob6xoanMble yCrnoBusa ona NpoLecca TPaHCKPUNLmu.
A. MaTpuua:

. pPHK;

. TPHK;

. MPHK;

. OHK;

. @MWHOKUCIOThI;

. nonunenTung,

. CybcTtpatbl:

. MOHOHYKNEeOTUAbI;

. @30TUCTblE€ OCHOBaHWS;

. HyKneosuartpudocdaTbl;

. AE30KCUHYKneo3unaTpudocdaTtsl.

. IcTOYHMKM 3Heprnu:

. 3Heprusa rugponunsa ATO;

. 9Heprua rmgponusa [[To;

. 9Heprusa cybcTpaToB.

. epMeHTbI:

. OHK-3aBncuman PHK-nonumepasa;
. OHK-3aBncnmaa OHK - nonumepa3sa;
. PHK-3aBucmumasa [JHK-nonumepasa;
. NpanmMa3sa;

[. Benkosble (hakTopbl:

1. ona akTMBauun EepMeEHTOB;

2. ons TepMmnHauUmumn npoLecca;
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3. HE HYXHbI;

4. and y3HaBaHus npanmepa.
E. MecTo cuHTe3sa:

1. agpo;

2. MUTOXOHAPWUY;

3. UMTO30/b.

11. Oxapaktepu3yinte pubocomy, roToBYyHO K CTaaun 3noHraLmm pubocomarnbHOro LmKna:

A) pubocoma AMCCOUMNPOBAHa;

B) pubocoma coctont 13 2-x cydbeanHuL, Mmexay KotopbiMu BKtoveHa MPHK;

B) B 6onbLuon cybbeanHmue pubocombl chopMmnpoBaHbl aMUHOALUMIBHBIA U NENTUAUNBbHBIN YH4aCTKW;
M) B nenTugunbHOM y4actke pubocoMbl HaxoamTca MeTuoHun-TPHK;

[1) B aMMHoauunbHOM yyYacTke pubocomMbl HaxoanTcs MeTnoHun-TPHK;

E) nenTnaHbIin 1 aMMHOAUMNbHBIN Y4aCcTKN pubocoMbl CBOOOOHDI.

12. MMHOPHbBIMUW HYKNEo31aaMu SBnaTCA:
A. PUbotTMnguH;

B. AneHo3uH;

B. Uutnamn;

. NHO3WH;

L. N'yaHo3uH.

13. BbibepuTe Bce, 4To xapaktepHo ansa PHK (1) u ans OHK (2).
A) MonekynapHaa Macca MJH JanbTOH U BblLle,

B) ogHouenoyeyvHas

B) aByuenoveyHas

M) HebonbLuasa MonekynspHas macca

[) copepxut ypauun

E) copepxut TMMnH

X) conepxut pnbosy

3) coaoepxuT fe3ockmpnbosy

14. lNMpomoTop 3T0:

A) cneumndmryeckasa nocnegoBatensHocTe JHK, onpepensatowan mecto Hayana cuHtesza PHK
B) 3atpaBka ansa JHK-nonumepa3sbl

B) nocneposaTtensHocTb [JHK, onpegensatowasn, Kyaa AomxkeH NnpucoeguHUTbLCS penpeccop
IN) nocneposatenbHocTb OHK, kogupyowas pPHK

[) cneumndmyeckasa nocnegosatenbHocTb [JHK, onpeaensiowasn koHew, cnHTe3da PHK

15. B monekyne OHK He cogepxuTcs:
A) apeHuH;

B) TUMWKH;

B) ypauun;

) ryaHun;

[1) pnbo3a;

E) untosuH;

X) nesokcupubosa.

Otsetbr: 1. B); 2. [); 3.T); 4.T): 5. B), I): 6. A); 7. B); 8. A (3, 5, 6), 5 (1, 4), B (2, 7); 9. A2, B2, B1, 2,4,
03:10. A4, B3, B3, M1, A3, E1,2; 11.12. A), T); 13. 1 (B, T, 0, X), 2 (A, B, E, 3); 14. A); 15. B), [l)

Kpumepuu oyeHku: OueHKa Mo TeCTy BbICTaBNAETCA NpoONopuuoHansHo aorne npaeunbHbix otBeToB:e 90-100% -
oueHka «otnnyHo»e 80-89% - oueHka «xopowore 70-79% - oueHka «ygoBnetopuTtenbHo»e MeHee 70%
NpaBUITbHbIX OTBETOB — OLlEHKA «HEeYA0BNETOPUTESNIBHOY.

3agaHus, YKa3aHHble HUXe, PEKOMEHOYIOTCA K NCNnoib30BaHuio npu npoeeaeHunn
OMarHOCTUYeCKNX paboT C Lenbi OLEHKN OCTaTOYHbIX 3HAHWA MO pe3yfbTaTaM OCBOEHUS [AaHHOW

OncunnimnHbl




3aaaHus 3aKpbITOro TMna
®yHKUMN LLIepOXOBaTON 3HO0MNNA3MaTUYECKON CETH:
A) cuHTe3 6enkos;
B) cuHtes OHK;
B) cnHTE3 XMPOB 1 YrNeBonos;
") BHYTPUKNETOYHOE NEpEBApPUBAHUE;

Tenomepsbl 3T0:

A) Kancomepbl peTpoBnpycosB

B) KoHueBble nocnepoBartenbHocTn JHK xpomocom aykapuoTt
B) ®naHkumpylowme nocnegoBaTenbHOCTU NPOKAPUOTUYECKNX FEHOB
IN) Hekoaupytowume nocneposatensHoctn OHK

) Yuactkn OHK, cogepxalime nepekpbIBalOLNNCA KOL

K amuHoauunbHOMy y4acTKy puboCcoMbl BO BPEMSI TPAHCNALMM MOXET NMPUCOEANHATLCA:
A) Tonbko nHMumatopHas T PHK;

B) Bce T PHK, Hecylwme ammHokucnory;

B) Bce T PHK, HecyLume aMMHOKMCNOTY, KPOME MHULMATOPHOMN.

IN) amnHoauun-TPHK-cuHTeTasa

B npouecce pennnkauumn y4acTBYHOT BCE (PEPMEHTbI, KPOME:
A) OHK-nonumepa3sbl

B) PHK-npanma3sbl

B) OHK-nurasbl

N AHKa3sbl

[1) Tononzomepasbl

MocnenoBaTenbHOCTb aMUHOKUCTIOT B MOJIEKYSe FOPMOHa MHCYNHA KoanpyeTcs:

a) nocneaoBaTesibHOCTbIO CTPYKTYPHbIX F€HOB;

6) KONMYeCTBOM U NOCNEeA0BaTEeNIbHOCTbLIO HYKIeOTUAOB B 3K30HHbIX Y4acTKax reHa;
B) onpefeneHHbIM YepefoBaHWeM 3K30HHbIX U UHTPOHHBIX Y4aCTKOB;

r) KONMYECTBOM U NOCNEA0BaTENIbHOCTbLIO HYKNEOTUA0B B MHTPOHHbIX y4acTKax reHa.

OCHOBY HyKNIEOCOMbI COCTaBMSAOT:

a). rnobyna n3 8 6enKoBbIX MOMeKyn
6). rnobyna n3 6 6enKoBbIX MOSEKYI
B). rmo6yna n3 2 6enKoBbIX MOSIEKY
r). rnobyna n3 4 6enKoBbIX MOMEKyn

Cragun noctaHosku MNMUP:

a) npobonoaroToBka, AeTeKLMS

6) BblAeneHne YNCTON KyNnbTypbl

B) npo6onoarotoBka, amnnudukauma, aeTekumsa
r) noeHTudnkauma

MexaHn3am amnnundpumkaumm MNLUP Bknovaer:
a) AeHaTypauuio, OTXKUI, INIOHrauuro

6) omxur, npobonoaroToBka

B) 3MI0Hraumio, AeTeKumo

r) obpa3oBaHne MMMYHHOrO KOMMseKca

®da3bl HOPMarbHOrO KNETOYHOrO LiMKIa BCe, KPOME:
a) ®a3a S

0) ®aza A

B) ®a3a G1

r) ®aza G2



Ha ogunH Butok gsonHon cnnpanu JHK, Haxogawenca B B-cbopme, npuxoantca cnepytoLlee 4ncrno nap
OCHOBaHWI:

A.5;

b. 10;

B. 15;

. 20.

3afaHusa OTKPbLITOro Tuna
B npouecce TpaHckpunuumn obpasyeTca nepBrYHbIA TpaHCKpMnT MPHK, KOTOpbI KOMNEMEHTApPEH rexy.
M3 yero cocTomT NepBUYHbIA TPaHCKPUNT?
OTBeT. /13 nypuHOBbIX ¥ TUPUMUAMHOBBIX HYKIEOTMA0B

CKonbKo HykneoTnaoB coaepxuT reH (o6e uenu JHK) B KoTopom 3anporpaMmmmnpoBaH 6€noK MHCYINH 13
51 amunHokuncnoTbI?
OtBeT. 306

B monekyne OHK 13% ageHunnoBbIX HYKNeoTUAOB, CKOSIbKO B HEN COAEPXUTCA ryaHUNOBbIX
HyKneoTnaoB?
OtBeT. 37%.

B uem 3aknovaeTca 1 rae npotekaeT NpoLuece TpaHcnauumn?
OTBeT. TpaHcnAuus - aTo cnHTe3 6enka Ha matpuue PHK. [JaHHbIM npolecc NpoTekaeT B uuTonnasme.

OpHa n3 uenen HK nmeet monekynsapHyto maccy 103500. Onpegenvte KonmyecTBO aMUHOKUCHIOT,
3aKOAMPOBAaHHLIX B HEWN, €CNM M3BECTHO, YTO CPEeAHAs MoNneKynapHasa Macca Hykneotunga pasHa 300.
OTtBeT. MonekynspHyto maccy [JHK Hago pa3genutb Ha MONEKYNAPHYIO Maccy OOHOro HYKNeoTuaa,
nony4mm konudecteo Hykneotuaos: 103500: 300=345 HykneoTnaoB. Tak Kak 3 HykneoTuaa koanpyor 1
aMunHOKMCNoTy, To 345 Hago pa3fenuTb Ha 3 1 NONYYUTb KONMYECTBO aMUHOKUCIOT B 6enke: 345:3=
115.

HocTtpouTb BTOpYto LLenoyvky monekysbl [JHK, nmetoLuyto criegytoLlyto nocnenosaTenbHOCTb
HykneoTtngos B ogHow uenu: ATTUTALUMTUTATAT.
OtBet. TAATUTILULIFATATL,

YTto 0b6pasyeTca B xoae obpaTHOM TpaHCKpUNumm?
OtBet. O6pasyetca [JHK Ha maTpuue PHK

KakoBa nocnefgoBaTenbHOCTb M KOSIMYECTBO TPUMSIETOB HE KOOUPYHOLLMX HU OOHY N3 N3BECTHbIX
aMUHOKUCIOT?
OTBeT. 3: UAG, UAA n UGA

B yeM oCcHOBHOE OTNNYME NPOLLEECCOB TPAHCNSALMM U TPAHCKPUNLMK Y NPO- U 9yKapu1oT.
OTBer. B cBfI3M C OTCYyTCTBME siApa y NPOKapuoT HabntoaaeTcs NPoL,ecc ConpsiXXeHHOM TPaHCKPUMLLMK U1
TpaHCNAUMK, a y 3yKapuoT AaHHOro siBNeHnsa He HabnopaeTcs

"eH aykapuoT, kogupyowmii 6enok A, BKtoYaeT NsATb 3k30HOB (No 140 nap HyYKNeoTuaoB) 1 Tpu
nHTpoHa (no 720 nap Hykneotnaos). OnpeaenvTe cogepxaHue HyKneoTnaos B He3penon npo-n-PHK n
B 3penoun n-PHK.

OTBeT. Hespenas npo-n-PHK coaepxut 5 x 140 +3 x 720 = 2860 HykneoTnaos.

3penas n-PHK cogepxut 5 x 140 = 700 HykneoTnaos

CutyaumoHHble 3a8a4u

Monekyna JHK coctouT na 1000 HykneoTnaos, kakoBa ee gnvHa? Kakosa anuHa nPHK, noctpoeHHon
Ha paHHoun monekyne [HK?

OTBeT. [lockonbky monekyna OHK aByxuenoveyHas, To 4ToObl y3HaTb, CKOJNTIbKO HYKIeOTMA0B B OAHOM
uenu, Hago 1000 : 2 = 500 nap HykneoTnaoB. 3Has AAVHY HYKNeoTuaa B LLenn, MOXHO BblYUCIUTb



anunHy OHK : 500 x 0,34 Hm = 170 HMm. Takyto xe anuHy 6yaet nmetb MPHK, Tak kak oHa cTpouTcs Ha
opHown uenun AHK.

Yuactok MPHK nmeet TpunneTtHyto cTpykTypy: ALUA YYA YAA AYT YYY. Kakon atan TpaHcasaumm
OCYLLEeCTBNAETCA Ha 3TOM yyacTke?

OTBer. B ycnosuu 3agayum gaHel 5 TpyunnetoB maTtpmnyHon PHK TpaHcnvpyemoro Ha pubocome yvacTtka.
BuaHo, uto TpeTun Tpunnet - YAA - 3TO CTON-KOAO0H - TEpMUHATOP TpaHcnaumn. CnegoBaTtesnibHO, Ha
3TOM y4acTKe NpoMcxXoauT TepMUHaALUA TPaHCNALMM aHHOro reHa. A cnefyoLwmin KogoH - AYT
MHULMUPYET TPaHCNALMIO creaytoLwero reHa.

Onpepgenute TpunneTbl (aHTMKOAOHBI) T-PHK, yyacTBytowme B cuHTe3e 6enka, ecnv KoanpyoLwmn
dparmeHT JHK cocTtonT u3 Hykneotnaos: -I-T-A-LI--A-T-I-T-LI-A-A-T-A. Ckonbko TPHK yyacTteyeT B
CcuHTe3e benka?

OtBet. 5 TPHK: I-I-Y, A-U-T, A-Y-TI, Y-L-A, A-T-A.

®parmeHT uenu JHK nmeet nocneposatensHocTe UUATAIL,. Onpegenute HyKNeoTugHyto
nocnepoBaTenibHOCTb BTOPOW Lienu 1 obLee Yncno BoAOPOAHbIX CBA3EN, KOTOpble 06pa3yoTcs Mexay
aBymsa uensamun OHK. O6bAcHUTE nony4YeHHble pe3ynbTaThbl.

OtBert. 1 uenb OHK: LUUATAIL, 2 uenbs OHK: TTTATUI, mexay Hykneotugamun A n T obpasytotca 2
BOAOPOAHbIE CBA3M, BCEro cBAzen 3 x 2 =6, mexay Hykneotnaamm I n L obpasytorca 3 BogopogHbie
cBA3K, yncno cenazen 4 x 3 = 12. O6wee yncno ceazen mexay opyms uenamm 12 + 6 = 18.

Kakoe nameHeHue monekynbl [JHK cunbHee noBnusaeT Ha CTpoeHue 6enka: BbinageHne 0gHOro
HyKneoTuga u3 TpunneTta unum uenoro tpunneta? OTBET NOACHUTE.

OtBet. CunbHee NoBNUAET BbiNageHNe OAHOro HyKNeoTMaa, T.K. B 3TOM ciny4yae cbnBaeTca pamka
CUMTbIBAHUSA 1 BCe nocneayoLme TpunneTbl byayT cYnTbIBATLCA HE NpaBUibHO 1 ByayT BCTpanBaTbCs
He BepHble aMUHOKMCNOTLI. B cnyyae BbinageHusa uenoro Tpunneta 6yaet cuHtesanpoBaH 6enok,
OTNMYaIOLMNINCS OT LEeNeBoro oTCyTCTBUEM OAHON aMUHOKUCIOTHI.

CuTyaumnoHHbIe 3aga4u

OcTtaTkn UMTO3nHaA OYEeHb MEASIEHHO CaMOMNPON3BOSIbHO TEPAIOT CBOK aMuHorpynny. O6bAcHUTE K YeMy
3TO NPUBOAUT U KaK C 3TUM U3MEHEHNEM CrpaBnseTcsa KneTka?

OTBeT. [Mpy oTWENNEHNN aMUHOTPYNMbl OT LMTO3MHA OHa NPeBpaLLaloTCa B OCTaTKM ypauuna, Kotopble
06b14HO oTcyTcTBYIOT B [JHK. 3T0 06CTOSATENLCTBO NO3BONAET penapaTMBHOM CUCTEME KINETKU Yy3HaBaTb
NPOAYKT Ae3aMUHUPOBaHNSA U yaanaTb ero. MoxXxHo yTBepxaaTb, YTO MMeHHO noatomy B [JHK B oTnuune
ot PHK BmMecTO ypaumna npucyTCTBYET THMUH: ypaLui HEOTANYMM OT NPoAYyKTa CNOHTaHHOIo
Ae3aMVHMPOBaHMA UMTO3nHA. B cnyyae HapyLlweHusa npoueccoB penapaumm NnpoucxognT N3MeHeHne
CTpyKTypbl [JHK — MyTaums — n CMHTE3y M3MEHEHHOTO 6enka c HapyLlleHMeM OTAEeNbHbIX (YHKLNNA.

20.2. NMpomexyTo4yHasa aTrecTauus

MpomexyToyHaa aTTecTtauuss Mo AWCUMIIIMHE OCYLLECTBMSAETCA C MOMOLLbIO CreayloLmx
OLIEHOYHbIX CPEACTB:

YcTHOro cobecefoBaHus, NCNOMb3ys BONPOCHI U3 NEPeYHs
1. VccnepoBaHus, WHUUMMPOBABLUME pa3BUTUE  MONekynspHon Guonorum (npaeuna Yapradda,
PEHTIEHOCTPYKTYPHbIE UccnenoBaHna ®paHknuH 1 Yunkudca u ap). Bnuauve monekynspHoi 6uonorum Ha
ccepbl HENTOBEYECKOW XU3HMU.
2. UeHTpanbHasa gorma MonekynspHomn 6vonoruun. MNpruHUMN KOMNIIEMEHTAPHOCTW.
3. PHK kak nocpegHuk mexpy reHamu u 6enkamu. OTnuuutenbHble ocobeHHocTu cTpykTypbl PHK no
cpaBHeHuto ¢ JHK.
4. O6wwme npuHumnbl cuHTe3a 6enka. Pubocoma kak katanusatop popMMpoBaHUs NENTUOHbLIX CBSA3EN.
MoHATMe 0 penapauun kak 0 MaTPUYHOM CUHTES3E.
"eHbl kKak cermeHTbl Monekyn OHK - nonumepa, coctosiwero ns Hykneotuaos. Coctas HYKNeoTUAOB.
MyprHOBbIE N MTUPUMUAMHOBbIE @30TUCTbIE OCHOBaHWS.
HomeHknaTypa HykneosugoB WU HykneotupoB. O6pazoBaHue docdhoanampHbiX CBA3EN Mexay
MOHOHYKIeoTuaamm.
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OHK - gBonHasa cnupanb. KomMnnemMeHTapHble napbl a30TUCTbIX OCHOBaHun. OBpa3oBaHme BOJOPOAHbIX
CBSA3en Mexay OCHOBaHUSIMMU.

MonspHoctb JHK. Xumuueckune n CTpykTypHble 0COOEHHOCTU NOSIMHYKNEOTUAHBIX LiEnen.

CTpyKTypHbI€E reHbl, perynisiTopHble U MexreHHble ydyactkn JHK.

Cynepcnupanusauus JHK.

MepBuyHan, BTopUYHas, TpeTuyHasn cTpykTypa OHK. O6pa3oBaHue HYKeocoM C y4acTUeM FMCTOHOB.
YPpOBHM YNaKOBKN XPOMOCOMBI.

HacnepnctBeHHbI  XapakKTep  reHeTMyeckon  mHdopmauun.  [MoNyKoOHCEPBATUMBHBLIA  MEXaHU3M
pennukaumu.

PazgeneHne aByx HuTen 6ucnupanbHon monekynbl OHK - nepBbin aTan pennukauun. PacnnetaHue
cynepcnupanein. Oenctene JHK-rupas, OHK xenukas, OHK-cBazbiBaoLwmx 6enkos.
OHK-nonumepasbl: kaTanuanpyemas peakuus, oopMbl, CBOUCTBA U DYHKLMN.

PennunkaunoHHasa Bunka - obnactb yaBoeHus mornekynbl OHK. OcobeHHocTM cOopku Benylien u
otcTawwen uenen JHK.

®parmeHTbl Okazaku U ocobeHHocTn ux cuHtesa. PHK - 3atpaBku. Oencteue npanmasbl n OHK-
nonumepassi l.

OHK-nurasel. 3anneteHne JHK B cnvpans.

MexaHun3M AeneHust KosbLeBbIX XPOMOCOM BaKTepuin u pennukauusi XpOMOCOM Y 3yKapuoT.

LencTtBne Tenomepassbl.

BupycHaa OHK n JHK npokapnoTnyeckux KneTok.

Mnasmuapl.

OcobeHHocTn  OHK  aykapuoTudeckux KNeTok (pe3epBHble  KOMMU TEeHOB, MOBTOpAKOLMECH
nocnefoBaTenbHOCTH, MCEBAOrEHbI, MANUHAPOMBI).

. HeTpaHcnupyemble nocnenoBaTenbHOCTU (MHTPOHbI) 3YKapuoOTUYECKUX FEHOB.

. Umtonnasmatnyeckan [JHK aykapnoTU4eCKnx KneTok.

. icnpaBneHue owmnbok npu pennukauun.

. OcobeHHOCTU pennvkauun B 3yKapuoTUYECKMX KIeTKax.

. TpaHCKpuUNUMSA reHoB: NOHATUE, NPUHLMI.

. PHK-nonnumepasa, pacno3HaBaHue 30H NpucoeguHeHns oepmerTa K JHK, nHuupaumua TpaHckpunumm,

CMbICINOBbIE NOCNeaoBaTENbHOCTH.
CwuHTe3 MPHK: anoHrauusi TpaHCcKpunumm.

MexaHW3Mbl perynsuum TpaHCKPUMNLMKU: KOHCTUTYTUBHbIE U UHAYLUUGENbHBIE FEHbI.
Bernkun-akTMBaTopbl TPAHCKPUMLMW.

Bernku-penpeccopbl TPaHCKPUMNLLUW.

CurHanbHble Moneky bl Afisi 6enKoB-perynsaTopoB TPaHCKPUMLUK.

Crp-6enok - npumep 6ernka rnobanbHOro perynupoBaHus.

PerynatopHble HykneoTugpl.

Mopgenb onepoHa ang ynpaeneHus reHamu. Lac-onepoH.

PerynupoBaHue akTUBHOCTY FEHOB C MOMOLLbIO aHTUCMbIcioBon PHK.

OcobeHHocT PHK-nonmmMepasbl 3yKapuoTuieckmx KneTok.

VHrMbunTOopbl TpaHCKpUNLmm.

MocTTpaHCKpUNLUMOHHBINA NpoleccuHr: obpasosaHue pPHK n TPHK 13 npealiecTtBeHHUKOB.
"eTeporeHHble apepHble PHK - npeawectBeHHNKN sykapnotudecknx MPHK.

MpoueccuHr npepwectseHHnkos MPHK. Ponb MaPHK B Bbipe3aHuv MHTPOHOB 1 BOCCOEAMHEHUN
3K30HOB.

O6paTHasa TpaHcKpunuus.

PHK-zaBucumasa PHK-nonumepasa.

"eHeTnyeckuin koa. Ero ocobeHHoCTw.

MpokapuoTuyeckne pnéocoMmsl.

LinTonnaamaTnyeckne pubocombl 3yKapmorT.

TpaHCcnAUUA: NOHATUE, OCHOBHbIE MPUHLUMMbI U 3Tarbl.

Ponb TPHK Kak aganTtepa, npasuna peLeccuu.

CTtpykTtypa TpaHcnopTHon PHK.

Pamku cuntbiBaHUA reHeTUYeCKon nHhopmMaLmu.

AKTMBaUUS: aMUHOKMUCITOT — NepBbIN 3Tan TpaHcnaumm. AMuHoaumn-TPHK-cuHTeTasbl.
MHuumMmpyoLwme aMMHOKUCIIOTbI Y MPOKapuoT M 3yKapuoT.

VHnumaumsa TpaHcnsaumm.

3AnoHraumsa. Ctagum anoHraumm.

TepMuHauma TpaHcnaumn. PennanHr daktopsl.

OCo6€eHHOCTM TpaHCNALMM Y NPOKapMOT U 3yKapuoT.

Monucombl. CoBMeCTHasi TpaHCNALUMA U TpaHCKpunuma y 6aktepun.

MpekpalleHue cuHTe3a 6enka Ha aedekTHon PHK-nocpeaHuke. dyHkumMoHMpoBaHe TMPHK.



63. YHuuTOoXeHue aedeKTHbIX 6enKoB XBOCTOBOW NPOTEA30A.

64. NMoCTTpaHCNAUMOHHBLIN NPOLLECCUHT.

65. AppecoBaHHbIN TpaHcnopT H6enkoB.

66. VMHrmbuTtopbl 6ENKOBOro CUHTE3A.

67. Bbigenexne OHK n pecTpukumoHHasa dpparmeHTaums.

68. MNLUP-aHanus.

69. PekoMbuHaHTHble [HK.

70. Ncnonb3oBaHne OHK-TexHonormm ans BolipalinBaHnsa MognuLnpoBaHHbIX MMKPOOPraHN3MOB -
NpOAYLLEHTOB BUONOrMYeckn akTMBHbIX BELLLECTB

71. Ncnonb3oBaHue JHK-TexHonoruin ana pasapaboTku HOBbIX NOAXOA0B NeYeHNA HacneaCTBEHHbIX
3aboneBaHuii, a Takxe Ana MaeHTUdUKaLMM NMYHOCTU U YCTAHOBIIEHUSI POACTBA.

OueHKa 3HaHWn, YMEHUA N HaBbIKOB, XapakTepusyloLwiasa atanbl (oOpMMPOBaAHUA KOMMNETEHUUIN B
paMKax U3y4YeHUs OUCUMNIINHBI OCYLLECTBIIAETCA B XOA4E TEKYLLEN 1 MPOMEXYTOYHON aTTECTALMN.

Tekywasa artrectauua nNpoBOAUTCA B COOTBETCTBUM C [lofloXeHMeM O TeKylwen aTtrectauum
obyyalwmxca no nporpaMmamMm  Bbicwero obpa3oBaHuMa  BOPOHEXCKOro  rocynapCTBEHHOIO
yHUuBepcuTeTa. Tekyllasa aTrectaums NpoBoanTca B hopMax: ycmHozo onpoca (UHOusudyansHbil orpoc);
NnucbMeHHbIX pabom  (8bIMNONIHEHUE  PAaKMUKO-OPUEHMUPOBaHHbIX 3alaHull, rnabopamopHbie pabombli);
mecmuposaHusi. Kputepumn oueHnBaHnA NpuBeaeHb! BbiLLe.

lMpomexyToyHaa aTTecTauusa MNpoBOAUTCA B COOTBETCTBUM C [1ONOXEHMEM O MNPOMEXYTOYHOM
aTTecTaummn obyyarLmMxcsa No nporpaMmam BbicLero obpa3oBaHus.

KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbeIe MaTepuanbl npomexyTquoM aTTecTauMm BKM4YalwT B cebs
TeopeTndeckue BonpocChl, Nno3Bonidolme oOueHUTb YpoBEHb NMOJTy4YEHHbIX 3HaHWN.
I'Ile OoLueHnBaHUM UCMNOoJNb3YyHTCA KONMMYeCTBEHHbIE LLKallbl OLEHOK. KpVITepVII/I oueHnBaHnA nNpuBeneHbl
Bbllle.



