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PABOYASA MPOrPAMMA YYEBHOW ANCLUUNNUHBI
51.0.32. MonekynsipHas 6uonorus

1. Koa n HaumeHoOBaHMe HanpaBneHna nogrotoBku/cneuynanbHocTu: 06.03.01 buonorus

2. Npocdunb nogroroBku/cneunanusaumsa: «bnomegnumHar»; «bnodusnkay; «brnoxnmmsy;

«BotaHukax»; «["eHeTuka»; «3oonornax»; «Pusnonorna»
3. Ksanudwmkaumsa BbinyckHuka: bakanasp
4. dopma oby4yeHUA: ovHas

5. Kachenpa, oTBevarwan 3a peanmsaumio QUCLUUNNIUHDLI: Kadeapa MeanLmHCKon
omoxmmum n Mmkpoodumonormm

6. CoctaButenu nporpammsbl: [onosa TaTtesiHa HukonaeBHa, AOKTOP BUONOrMYecKnx Hayk,

npodeccop;

CadoHoBa Onbra AHaTonbeBHa, KaHaMaaT 6GUonornvyecknx Hayk, OOLEHT;
WynbrmH KoHcTaHTMH KOHCTaHTMHOBMY, KaHaMAAT BMONOrM4Yecknx Hayk, OLEHT
Kpbinbckuii EBreHun OMntprneBmnd, kaHangat Guonornyecknx Hayk, OUEHT

BepeBkuH Anekceli Hukonaesumy, kaHaMaaT GUONOrMYecKMX HayK, OOLEHT

7. PexomeHgoBaHa: HMC meguko-6mnonormyeckoro cakynbteta, npotokosn Ne 2 ot
15.03.2023r.

8. YuebOHbIn roa: 2024-2025 CemecTp(bl): 5



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Ll,eﬂb - Hay4ynTb CTydeHTa nNpuMeHATb npu u3dydeHunn nocneayrwwmx AuCuuniinH u npu
ﬂpOd)eCCMOHaﬂbHOﬁ 0eATesIbHOCTU cBeleHUNA O MOJIEKYITAPHOM CTPOEHUN XKNBbIX OPraHM3MoOB,
MOJEKYIAPHbIX Npoueccax XNU3HeaeAaATerlbHOCTU.

3apaun: obecneunTb HaNU4Me y CTyfeHTa B pesyrnbTaTe U3yvyeHns MONeKynsipHon Guonormu:

- NOHUMAHNA OCHOB CTPYKTYPHOW OpraHmsauuun, XMMUYECKOM nNpupodbl U PoSsii OCHOBHbIX
OMOMONEKyYN, XUMUYECKUX SBMEHMA W MNPOLECCOB, MNpOTEKalWwMx B OpraHM3Me Ha
MOMNEKYNSIPHOM  YPOBHE,  (PYHKUMOHMPOBAHUSA  OCHOBHbIX  BGUOMakpoOMOMEKyn  KreTKM,
y4acTBYHOLLMX B NEPEHOCe reHeTUYeCKon MHopmaLnu,

- 3HaHWI TeopeTn4ecknx ocHoB 06 aTanax pennukaunn OHK n 6uocuHtese 6enka;

- 3HaHUSA LEeHTparnbHbIX NyTen MeTabonmama HyKnemHOBbIX KUCIOT U MEXaHM3MOB UX Perynsumm
B XXMBbIX OpraHnamax;

-YMEHUs1 NONb30BaTbCA HOMEHKNATYpon WU Knaccudukaumen Omnonormyeckm BaXKHbIX
COeaVHEHWI, MPUHATON B MOMEKYNApHOM buonoruu;

-YMEHUS1  onepupoBatb  OCHOBHbIMW  MOJSIEKYNAPHO-OMONMOrMYECKUMM  MOHATUSIMU 1
TEPMUHOMOMMEN Npu U3NOXKEHNN TEOPETUYECKNX OCHOB NpeaMeTa;

KOHKPemHbIX 3HaHul O [puMeHeHuUuU Memodos MorseKynsapHou 6uonoauu 68 MeduyuHe,
rpou3eodcmee U Hay4YHbIX uccriedo8aHUsIX.

10. MecTo yuyeb6HOM AncuUNNUHbI B cTpykType OOI:

YyebHas gucumnnuHa «MonekynspHas 6uonornay» oTHoOCUTCS K obasaTenbHon Yactn broka 1
«Oucunnnuubl (Mogynn)» defepanbHOro rocyaapcTBeHHOro obpasoBaTernibHOro craHgapTa
BbiCcLero obpasosaHus no HanpasneHuto nogrotoskn 06.03.01 bruonorus.

OcHoOBHbIe 3HaHUusi, Heo6xo0uMblie Osisi u3y4yeHusi QUCUUMNIUHbI (hOPMUPYIOMCS: B LUNKNE
rYMaHUTaApPHbIX W COLMAaNbHO-3KOHOMUYECKUX OUCUUNINH, B TOM 4YUCRe OUCLUNIIMHAMMU:
dwunococusa, ©OMO3TMKA, KynbTyponorus, HaTUHCKMA A3blK; B UWKNEe MaTeMaTUYeCKuX,
€CTECTBEHHOHAYYHbIX, MEeONKO-OMONOrMYeckMx OUCUMMIIMH B TOM 4uCre LUCLMNITMHAMMU:
dusmrka, MaTemMaTuka; obLas n HeopraHMyeckast XMMUs; opraHM4eckas XMMUsi; aHanuTuyeckas
XUmus; odasa dbuonorus, onoxmmmns, 6oTaHUKa;

Aucuyunnuxa sesissemcsi npedwecmeayrowel ons Kypcos: Brodmsmka,
cBobogHopaamkanbHble  npoueccbl B Buocuctemax,  MonekyndpHaa — buomeguumHa,
UMMYHONOrns, onanonormst pacTeHun.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHLUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KoMneTeHunn
OrK- CnocobeH OlK- | demoHcTpupyeT | 3HaTb: OCHOBbI CTPYKTYPHOM
3 ”p”“"egg;‘;:”a“”e 3.2 ChOpPMMpPOBaHHbI | OpraHM3aLmMmn, XMMUYECKON NPUPOAbI U
BOMIOLIMOHHO e POJSI OCHOBHbIX 6V|0|y|one|<yn,

Teopun, NPeACTaBleHNs | XMMUYECKMX SIBNEHMIA U MPOLIECCOB,
ncnosnb3oBaTb O COBpPEMEHHbLIX | MPpOoTEKAKLWNX B OpraHn3mMme Ha
COBPeMeHHble npuHLMnax MOJEKYNSPHOM YPOBHE,

NpeAcTaBnexns o MOJIEKYNSIPHOW pYHKLMOHNPOBAHMS OCHOBHbIX
d)yilm'ggs;'; oit Buonorum n | BIOMaKPOMOSIEKYI KNETKN, )
opraHM3aLmn rEHETUKMN, y4YacTBYIOLLMX B MEPEHOCE FEHETUYECKON
reHeTUYECKOI NposiBNEHNM NHdopMaLun, TeEoPeTUYECKNE OCHOBBI
MPOrpaMMmbl XuBbIX HacneacTBeHHoC | 06 atanax pennukaumm OHK n
0BbekToB U ™ N | BuocuHTe3e Gernka, ueHTpanbHble NyTu
MeToabl




MOREKYNspPHOM
ovonorun,
reHeTUKUN U
Suonorun

pas3BuTUs Ans

nccnegoBaHus
MeXaHn3MoB

OHTOreHesa u

dunoreHesa B

npodeccuoHansHo

N OesaTenbHOCTU

N3MEHYMBOCTHU
Ha BCEX YPOBHAX
opraHmsauum
KMBOro, 3HaHue
MOJSEKYNSAPHbIX
OCHOB nepeaayn
reHeTU4YeCcKon
wHdopmMauum B
onoobbekTax,
reHOMWKM,
NPOTEOMUKN,
reHeTUKN
pasBuTus,
ucnonb3yeTr  UX
Ha nNpakTuke

MeTabonmama HyKNnemHOBbIX KUCIOT U
MeXaHU3Mbl UX PErynauumn B XunBbIx
opraHusmax

YMeTb: NoNb30BaTbCA HOMEHKITaTypon U
Knaccudoukaumen 6nonormyeckm BaxkHbIx
COeIMHEHUN, NPUHATON B MOJIEKYSISIPHOWN
BGuonoruu

Brnagetb: cnocOBHOCTLIO NPUMEHATD
3HaHWS O MOMEKYNSAPHbLIX MeXaHn3max
XN3HeaeaTenbHoCTU Ang
WHTepnpeTaunn pesynbTaTos,
NoMyYeHHbIX B Xo4e Hay4YHOW U
NPOn3BOACTBEHHOWN OeATENbHOCTH

OTIK-
3.3

Mpumenset
OCHOBHbIE
mMeToAbl
MOMEKYSApHO-
Buonormnyeckoro
N reHeTu4yeckoro
aHanusa ans
peleHuns
npodeccunoHanb
HbIX 3aga4

3HaTb: OCHOBHbIE NPUHLMMbLI U METOLMKM
MEeTOA0B MOSEKysapHOM Guonoruu;
aHaNUTU4YECKNE XapaKTEPUCTUKN
nabopaTopHbIX METOA0B U
obopyaoBaHus, NnpegHa3Ha4YeHHoro Ans
BbIMOSIHEHUS MONEKYNSIPHO-
Omnonorm4yeckmnx nccrnegoBaHun.

YMeTb: NCNonb3oBaTb COBPEMEHHbLIE
MeTOoAbl MOSEKynsapHon buonorum ans
nccnegoBaTtesibCkon paboThl,
aHann3npoBaTb MNOMNYyYEHHbIE
pesynbTaTthl U AenaTtb BbIBOAbI.
Bnagetb: MeTogamm MonekynspHou
dvonornn B MmegmunHe, Npon3BoACTBE U
Hay4HbIX MCCNeaoBaHNAX

12. O6beM ancuunnuHbI B 3a4eTHbIX eguHuuax/vyac. 4/144

dopma NPoMeXyTOYHOM aTTecTauum 3K3amMmeH

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpynoemMKocTb
Bug yueGHOM paGoTl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
5
AyanTOpHbIE 3aHATUA 64 64
nekuum 32 32
B TOM ymche: npakTuyeckme
nabopartopHbie 32 32
CamoctosaTenbHas paborta 44 44
B TOM Ymncne: Kypcosas pabora (NpoekT)
dopma NpoMeXyTO4YHON aTTecTaLmm 36 36
(3k3ameH — _ 4ac.)
UToro: 144 144

13.1. CopepxaHue gUCLUMNIIUHDI

HanmeHoBaHue pa3gena

Ne n/n
OVUCLUMMMNUHbI

CopepxaHve pasgena AMCunnivHbl

Peanusauus
pasgena
ONCUUNNUHBLI C
NMOMOLLIbHO
OHManH-Kypca,
QYMK*




1. Nlekyun
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MonekynsapHaa Ouonorus
KaK Hayka: npeamer,
3agaym, OCHOBHbIe
HanpaBfieHUs pas3BUTUSA.
LleHTpanbHasa aorma
MoneKynsapHon 6uonorum

MonekynsipHasa 6uonorua — pasgen Hayku, n3yvaroLnm
MOIEKynspHoe CTpoeHne n MOIEKYNspHbIe
MexaHu3Mbl MNepeHoca reHeTU4eckon wuHdopMauum
XUBbIX  OpPraHM3mosB. Bnusaxue MORNEKynNApHOn
ovonornn Ha cdepbl YeNnoBEYECKOM XM3HU. Passutne
reHHou WHXeHepuu, cosgaHue reHeTn4eckn
MOANULNPOBAHHBIX OpraHM3mMoB. 3HaueHve
MOneKynapHon ©Ouonorum [na 300poBbsA  YernoBeka.
WUccneposaHus, WHULMMpOBaBLUNE pasBuTue
mMornekynspHon 6Guonormn. [paeBuna Yapradda.
PeHTreHOCTpyKTypHble unccnegoBaHus OpaHKUH  1©
YunknHca. Mogenb ctpyktypbl IHK YoTcoHa n Kpuka.
LleHTpanbHaas pgorma  monekyndpHow — Guonoruw.
BekTtopbl nepeHoca reHeTudeckon wHdopmauun B
KreTke: OHK — PHK — 6enok. [loHATMe o
pennukaumm, TpaHCKpMnumm, odpaTHOM TpaHCKpUnuum,
TpaHCnaumu. leHeTnyeckass ponb PHK  «kak
nocpegHuka mexay reHamm n 6enkamu. Obwas cxema
B6uocunHTesa 6enka. Pnbocomsl — makpomonekynspHble
Komnnekcbl Aans ©6uocuHTeda 6Genka. ConpspkeHHas
TpaHckpunuma-TpaHcnaumsa. AmuHoauun-TPHK  kak
cybcTpaTbl M UCTOYHMK SHEpPruUM AN cuHTe3a Genka.
lMoHaTMe o reHeTudeckom kode. KombuHauum
HYKINEOTUAOB - TPUMNIETLI, CryXaline KOGOHaMW.

1.2

MonekynsipHble OCHOBbI
HacrnepCcTBEHHOCTM.
CTpykTypa u  dyHKUUM
OHK

leHbl - cermeHTbl monekyn [OHK, — nonumepa,
COCTOSILLLEro U3  NMHENHOW  MOCnefoBaTeNlbHOCTU
HykneotngoB. CocTaB HykneotugoB. [lypuHOBblE U
NMMPMMUANHOBbIE a3oTuCTble OCHOBaHWs.
HomeHknaTypa  Hykneo3ugoB M HYKINEeOoTMOOB.
O6pasoBaHne dochoanachmpHbix cBasen. OHK —
ABONHas cnvparne. KomnnemeHTapHble napesl
as3oTuCTbiX ocHoBaHun. O6pasoBaHne BOAOPOAHbIX
CBA3eN Mexay OcCHoBaHuAMU. CTPYKTYpHbIE TeHbI,
perynaTopHble U MexreHHole  yyactkn  OHK.
OcoBGEeHHOCTM NPOKaAPUOTUYECKOM N 3yKapuOTUYECKOM
OHK. Cynepcnupanusaumns  OHK. MNepBnyHas,
BTOpPUYHas, TpetTudHasa cTpyktypa OHK. ObpasoBaHune
HYKINeocoOM C y4YacTUeM TMCTOHOB. YPOBHU YMakKoOBKU
XPOMOCOMBI.

1.3

Oy6nuposaHue AOHK:

pennukauus

HacnepcrteeHHbIN xapakrtep reHeTN4eCcKon
WHopmaunn. lMonykoHcepBaTUBHLIN MexaHu3m
pennukaumun. PasgeneHne asyx Huten bucnupanbHon
Monekynsl OHK - nepBbin aTan pennukauuu.
PacnnetaHue cynepcnvpanen. Oeunctsue OHK-rupas,
[OHK-xenvkas. PyHKUMOHUPOBaHWE benkos,
cBasblBaoWMxca ¢ ogHouenoveyHon AHK. Ctpyktypa
pennMKkaLlmoHHoOM BUIIKMN. OHK-nonumepassbl.
OcobeHHOCTM COOpKM BedyLlen u oTcTarollen Lenew
OHK. ®parmeHTbl Okasakum 1 0COBEHHOCTM UX CUHTE3a.
OHK-nurasbl. 3annetenne OHK B cnnpanb. MexaHunam
aenexHuns KOnMbLEeBbIX XpPOMOCOM GakTepui.
OcobeHHOCTM pennmKaumMm XpoOMOCOMbI 3yKapuoT.

1.4

MpuHUMNbI
MaKpOMONEKYIsipHOMN
CTPYKTYpbI U cuHTe3 PHK

Koavpytowme n HekoaupyoLmne PHK.
WHdpopmaumoHHas PHK  un  reHeTudeckun  kog.
CaolicTBa reHeTu4veckoro koga. CTpykTypa MaTpuyHoOn
PHK (MPHK): MepBuyHasn CTPYKTYypa "
PYHKLUMOHamnbHble obnacTu; TpexmepHasi CTpyKTypa.
MHdopmocombl. TpaHcnoptHas PHK u amuHoauumn-
TPHK —cuHTeTasbl. Ctpyktypa TPHK. ApanTtopHoe

3HayeHne  TPHK. AmuHoauunupoBaHue  TPHK.
PubocomHass PHK. TpaHckpunumusa reHoB. PHK-
nonumepasa: 0CcobEeHHOCTHU CTPYKTYpHI "




dyHKUMOHMPOBaHMe. PacnosHaBaHMe Havana rexa,
B3auMogewncTBue curma cybbeguHnLbl C MPOMOTOPOM.
OnoHrauus TpaHCKpMNuuu. TepmuHauums
TpaHckpunumn. 3HadveHne aKTopoB TPAHCKPUMLUMN.
Benkn — aktuBatopbl M ©Oenku — penpeccopbl.
OcobeHHOCTM  CTPYKTYpbl M (PYHKLMOHUPOBAHUSA
perynaTopHbix 6enkoB. PerynatopHble HykneoTubl.
Mopeno onepoHa Aana  ynpaBneHWs  reHamu.
PerynupoBaHve ¢ nomoubio aHTucMbicnioBon PHK.
OcobeHHOCTM TpaHcKpunuun y aykapuoT. CTpykTypa
9YKapUOTHBIX NpOMOTOpPOB. OHxaHcepbl.
MoCTTPaHCKPMNUMOHHbI NPOLECCUHT PHK.
CnnancuHr. Cnnanceocombl — MaKOMOSEKYrsipHble
KOMMNMEKCbl,  yAanswowme  UHTPOHbI n3 PHK.
TpaHcnopTMpoBka  3penou MPHK  un3  gqpgpa.
WHrMbuTopbl TpaHCKpUNUmK.
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BuocuHTes Oenka 7]
perynnuMﬂTpchnﬂuwu

Pubocombl:  cTpyktypa 1 DYHKLUOHMPOBAHME.
Monnpubocombl. UHnummpytowas TPHK. UHuyunauusa
TpaHcnsaumn.  OCHOBHblE  y4aCTHUKM  MeXxaHu3Ma
nHUymnauun. dakTopbl MHULMAUUK, ATanbl MHULMALUK.
O6pa3zoBaHue VHULMMPYIOLLLETO KoMnnekca.
PyHKUMOHaNbHOE 3HayeHune aKLenTopHOro n
nenTUOHOro y4acTKoB pubOCOMbI. OnoHrauus. drtanbl
anoHraumn. CessbiBaHMe amuHoauun-tPHK. dakTopbl
anoHraumm. OGpasoBaHve  nenTuagHoOW CBS3N.
TpaHcnokaums. TepmuHauus TpaHcnAunK.
[MoCTpaHCNSAUMOHHBLIN MPOLIECCUMHT U aapeCOBaHHbIN
TpaHcnopT 6enkoB. Perynaums  TpaHcngauumn y
npokapuoT un aykapuoT. Ocobble PHK npekpawatowne
cuHTe3 Oenka npu  CBA3biBaHMM  pubocombl  C
AedeKTHbIM PHK-nocpeaHukom. UHrmbutopsl
TpaHCcnAUnK.

3. llabopaTopHbie 3aHATUSA

3.1

MonekynsapHaa Ouonorus
KaK Hayka: npeamert,
3apaym, OCHOBHbIE
HanpaBrfieHUsl pa3BUTUSA.
LleHTpanbHas aorma
MONEKYNAPHON Guonorum

HyknenHoBble kucrnoTbl. ®yHKUMW, noKanusauus B
KneTKke, NepBuUYHasi CTpyKTypa. MayyeHne xummyeckoro
cocTaBa pUBOHYKINEONPOTENHOB APOXKEN.

3.2

MOﬂ&Kyﬂﬂprm OCHOBbI
HacneacTtBeHHOCTMW.

Ctpyktypa wn  yHKUUM
OHK

BekTopbl nepeHoca reHeTudeckon uHGopmauum B
knetke: OHK — PHK — ©06enok. T[lloHaTne o
pennukaumm, TpaHCKpUnumun, obpaTtHOM TpaHCKpMNLmK,
TpaHcnaumm. MeTabonmam HyKNemHOBbIX KWUCMOT B
opraHmame 4ernoseka. HapylweHuss HyKneoTUaHOro
obmeHa. OnpegeneHve  cogepXaHus  MOYEBOW
KMCMNOTbI B CbIBOPOTKE KPOBMW.

lMpumeHeHne cnekTpodOTOMETPUYECKOrO MeToda Ans
MOJEKYNAPHO-OMONOrnyecknx nccrnegoBaHni.
WccnepoBaHve CneKTpoOB MOIMOLLEHMS HYKIEUHOBBIX
KUCMNOT 1 HYKNeoTUaoB.

OnpepeneHne konuyectTBa CyMMapHbIX HYKIEUHOBbIX
KMcnoT B Bruonornyeckmx obpasuax.

3.3

Oy6nupoBaHue OHK:

pennukauunsa

CoepaunHeHus, ncnonb3yemble B X04e pennvkaumm, mx
BbiSIBIIeHNMEe W oueHka cogepxaHuss. COoOTHOLIEeHne
NypWHOBBIX " NMMPUMUONHOBbIX OCHOBaHWN.
XpomaTtorpadpmyeckuii aHanua B MOJSIEKYNApHOWn
G6uonormn. PasgeneHne HyKNeotTMagoB C  MOMOLLBIO
TOHKOCITOMHOW XpomaTorpaduu.

CemuHap no Teme: «MonekynsipHole  OCHOBBbI
HacrneacTBeHHocTn. CTpyktypa u  dyHkuum  OHK.
Pennukaunsa».

3.4

MpuHUMNbI
MaKpOMONEKYISIPHON

TeMe «OcobeHHOCTH
HOCTTpaHCKpMHuMOHHOﬂ

PedepatnBHas pabota Mo
TpaHCKpunumnm "




cTpykTypbl U cuHTe3s PHK | mogndukninm PHK»

35 PeweHne 3apgay no teme: «[llepeHOC reHeTU4eckon
MHOpPMaUUK. eHeTUYeCcKun Kogy.

Onektpodope3 kak MeTO4 pas3geneHvss U aHanmaa
OMOMaKpOMOIEKysl U WX COCTaBHbIX KOMMOHEHTOB.
BuocuHTes 6enka u | PasgeneHne Monekyn MeToooM anektpodopesa B
perynauua TpaHcnauum npakTuke MOMnEeKynsapHO-6nonornyecknx
nccnegoBaHnn.  OnekTpodopeTnyeckoe pasgeneHne
HYKNEWHOBbIX KUCIOT U HYKNeoTnaoB

CemuHap no teme: «[lpuUHUMNBI MakpOMOMEKYNSPHON
cTpykTypbl PHK. TpaHckpunuusa. TpaHcnaums»

* 3arnonHsemcs, ecriu omoerbHble pa3desibl OUCUUMNIUHbLI U3y4aromcsi C oMOWbo OHalH-Kypca. B KoroHke
lNpumeyaHue Heobxo0umo ykaszambe HalgaHue oHnaliH-Kypca unu QYMK. B Opyaux criyyasix 8 s4yeliku cmagsimcs
MPOYEpPKU.

13.2. Tembl (pasgenbl) AUCLUUMNINHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TeMbl

CamocTtosaTenbHas
n/n (pasgena) ancumnnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble

paboTta Beero

MonekynsipHasa 6uonorusa kak
Hayka: npegmeTt, 3apaum,
OCHOBHbIe HanpasneHus
pa3suTus. LleHTpanbHas
Aorma MOJIEKYNAPHOMN
6uonorumn

MoneKkynsipHbie OCHOBBbI
2. HacnencTBEHHOCTMU. 4 12 8 24
Ctpyktypa n dyHkummu OHK

Oy6nupoBaHue OHK:
pennukauma

MpuHUMNBI
4. MaKpOMONEeKynApHON 8 2 10 20
CTPYKTYpbl 1 cuHTe3 PHK

BuocuHTes Genka n
perynsauua TpaHcnaumm

KoHTponb 36

WToro: 32 32 44 144

14. MeTtoguyeckme ykasaHua AnNA oOy4varwoWMUXCS MO OCBOEHUK AUCLMMNIIUHLI:
Mporpamma  gucuMnnMHbI  NpedycMmaTpMBaeT  npoBedeHue  nabopaTopHbIX  3aHATUN.
JTEKUMOHHBIN MaTepuan packpbiBaeT OCHOBHbIE TEOPETUYECKNE BONPOCHI JAaHHOW OUCLUNITUHLI.
JTabopaTtopHbie paboTbl obecneymBaoT hopMmnpoBaHne HEODXOANMbIX B paMKax KOMMNEeTeHUumn
YMEHMUA M HaBblKkOB (BnageHuin). M3ydeHne paHHOM OMCUMNNMHBI NpegycMaTpuBaeT Takke
camocTosiTeNnbHyt0 paboTy. BbinonHeHMe camocTosiTenbHOW  paboTbl  Npegnonaraert:
Ka4eCTBEHHYKO MOArOTOBKY KO BCEM BMOAM Y4YeEOBHbLIX 3aHATU; pedepupoBaHME U
aHHOTUPOBaHME YKa3aHHbIX MNpenodaBaTeneM WCTOYHWKOB NUTepaTypbl; CUCTEMATUYECKUI
NPOCMOTP NEPUOAMNYECKMX U3OAHMI C LENbI0 BbIIBNEHNA nybnvkauun B obnactm msyvyaemon
npobnemartukun; mlyvyeHne y4ebGHOM nuTepaTypbl; WCNONb30OBaHME WHTEpPHET-pecypcoB. B
npouecce CamMOCTOATENbHON MOArOTOBKM MPUM OCBOEHUW AUCUMMAUHBI HEOOBXOANMMO U3Yy4nNTb
OCHOBHYI NnuUTepaTtypy, 3aTeM — LOMNOSIHUTENbHYI0. VIMEHHO 3HAKOMCTBO C [OMOSIHUTENbHOM
nUTepaTypomn, 3HaunTeNbHas 4YacTb KOTOPOWN CyLLEeCTBYET Kak B Ne4aTHOM, TakK 1 3NIeKTPOHHOM
BMae, cnocobcecreyet 6onee rmybokoMy OCBOEHMIO N3Y4EHHOro MaTepuana.

[leaTtenbHOCTb CTygeHTa Npu OCBOEHUM AaHHOW AUCLUMMIMHBLI  pernameHTupyeTcs
paboyen nporpamMmMon AUCUMMNNUHBLI, KaneHA4apHbIMX MaHamMu NEKUMOHHbIX U nabopaTopHbIX
3aHATUI. MNpn peanusaumm ANCUUNIIUHBI UCMONb3YKTCS 3NEMEHTbLI 3NTEKTPOHHOrO 0bydeHns n
ANCTaHUMOHHbIE 0Opa3oBaTenbHbIE TEXHOIOMMN.

15. lMepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0aMMbIX AN OCBOEHUA AUCLUNNUHbI




a) OCHOBHas nuteparypa:

Ne n/n NcTOoYHMK
Kykoea, A.I'. MonekynsipHasi buonorusi: y4ebHuUK ¢ ynpaxxHeHnamun un 3agadamm / A.l'. XKXykosa,
H.B. KusunueHko, J1.I. TopoxoBa. — Mockea ; bepnuH : Oupekt-Megua, 2018. — 269 c. : vn.,
1. | Tabn. - Pexum goctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=488606 . — bubnuorp. B kH. — ISBN 978-5-4475-
9674-3. — DOI 10.23681/488606. — TeKCT : 9NEeKTPOHHbIN.
CeBepuH, E. C. Buoxmmnsg : yuebHuk / nog pea. E. C. CesepuHa. - 5-e nsa. , ucnp. 1 gon. -
Mockea : FTOOTAP- Megua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TEKCT : 3NEKTPOHHbLIN //
2. N e . s
OBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html
HyknenHoBbIe KUCNOThbI : 3ANeKTPOHHOE y4yebHoe nocobue / MuHucTepcTBo 06pasoBaHuns 1
Haykn Poccuiickon ®enepauun, PegepanbHoe rocyaapCTtBeEHHOE BlooKeTHOE
3 obpasoBaTenbHOe yupexaeHne Bbicliero obpasoBaHus «KemepoBCKuiA rocyaapCTBEHHbIN

yHuBepcuteT», Kaeapa opraHmyeckon xmmum ; cocT. T.H. NpuwieHkosa n ap. - Kemeposo :
KemepoBckuii rocygapcTBeHHbIN yHuBepcuteT, 2015. - 99 c. - bubnuorp.: c. 92. - ISBN 978-5-
8353-1846-9 ; URL: http://biblioclub.ru/index.php?page=book&id=481587

6) gononHWUTEnNbHasa nNuTepartypa:

Ne n/n

MNcToYHMK

MpnweHkoBa, T.H. HyknenHoBble kucnoThl : y4ebHoe nocobue / T.H. MpuwieHkosa, T.B.
Yynkoea, E.A. Lepbakoea ; MuHucTepcTBO 06pasoBaHus n Haykm P®, FTOY BINO
«KemepoBckuin rocygapCTBEHHbIN YHUBEPCUTET». - KemepoBo : KeMepoBCKUi rocygapCTBEHHbIN
yHuBepcuTteT, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; URL:
http://biblioclub.ru/index.php?page=book&id=232492

MonekynspHas 6uonorus knetkn = Molecular biology of the cell : ¢ 3agavamu [>xoHa YnncoHa u
Tuma XanTa : B 3 1. / Bptoc Anbbeptc [n ap.] .— Mocksa ; Mxesck : HAL, "PerynspHas un
xaoTudeckas gmHamuka" : IHCTUTYT KOMNbIOTEPHbIX nccrnegosannn, 2013.

Buonorus knetkn: yuebHoe nocobue / A.®. HukutuH [n ap.]. — Cankr-Metepbypr: CneulluT,
2014. — 167 c. /| «YHuBepcuteTckas bubnmnoteka online»: anekTpoHHO-6nbnnoTeyHas cuctema.
— URL: http://biblioclub.ru

®annep, .M. MonekynsapHasa 6uonorusa kneTku : pykosoacTso ans spaden / . M. ®annep, A.
Wwunac. —M. BuHowm-lpecc, 2012. —256 ¢

Dxepanbg M. ®annep MonekynsipHasa 6uonorus knetkn / ®annep Dxkepaneg M., lWunac
JdeHunc. — BuHowm, - 2011. — 256 c.

KoHunuyes, Anekcangp Cepreesud. MonekynsapHas 6uonorus : YyebHuk ans cTya. By3oB, obyu.
no cneumanbHocTn 032400 "Buornorunsa" / A.C. Konnues, ' A. CeBacTtbsiHoBa .— M. : Academia,
2003 .— 396, [1] c. : un., Tabn. — (Beicliee obpasoBaHue) .— bubnuorp.: c. 393-394,[1] .—
ISBN 5-7695-0783-7. 1 ak3

dannep, Oxepanba M. MonekynsipHas 6uonorust knetku = Molecular basis of megical cell
biology : pykoBoacTteo ansa spayen / xepansa M. ®annep, dernHuc Wunac ; nep. ¢ aHrn. nog
obuw,. pea. N.b. 36apckoro .— M. : BuHom-Ipecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. —
Bubnuorp. B koHue rn. — MNpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000
9K3. 1 9K3

XKepebuos, Hukonan Akumosuy. Broxmmus : Y4ebHuk ans ctya. By3oB, obyd. no
HanpaBneHusM u cneyunanbHoOCTsM mMed.-o6von. npocuns / H. A. Xepebuos, T. H. Nonoea, B. .
ApTioxoB .— BopoHex : 3g-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-
7455-1183-4.

Oasug Knapk, NloHHn Paccen MonekynspHas 6uonornsi: NpocTon 1 3aHnMatenbHbIv nogxog, /
Knapk [., Paccen J1.. - Komnanns KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6

10.

JlennHgxep, Anbbept. OcHoBbI Guoxummm : [ydebHoe nocobue] : B 3 1./ A. JleHnHaxep ; nep. ¢
aHrn. nog pen. B.A. QHrenvrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.

[T.] 3/ nep. B.I'. Topbynesa, M.[. Mpo3goow 1 C.H. MpeobpaxeHckoro .— 1985 .— C. 741-
1056.

11.

Onnuot B., AnnvoT O. Buoxumusa n monekynsapHas 6uonorusa. M.:AkagemkHura, 2006.

12.

Bensicosa H. Buoxmumus n monekynsipHas 6uonorusi. M.:KHwxHbIi gom, 2004,

B) MH)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTerbHble pecypchl (OduUManbHble pecypchl UHTepHET)*:

Ne n/n Pecypc
1. MOLBIOL. RU — Knaccudeckas u monekynsipHas buonoeaus (http://www.molbiol.ru).
2. National Center for Biotechnology Information /US National Library of Medicine (http://www.pubmed.com).
3. OneKTpoHHO-6MbnnoTeyHas cuctema "YHuBepcutetckas 6ubnumoteka 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
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,%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%5B1,1004,4,101%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,%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1,1004,4,101%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,%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%5B1,1004,4,101%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,%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1,1004,4,101%5D&LANG=rus

4. OnekTpoHHO-6MbNMoTeYHas cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru
5 Kypc «MonekynsipHas 6Guonorusi» Ha obpasoBaTenibHOM nopTane « ONEeKTPOHHbIN YHUBEPCUTET
" | BI'Y» https://edu.vsu.ru/course/view.php?id=7053

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n MCTOYHMK

CeBepuH, C. E. buonorudeckas xumusi ¢ ynpaxHeHuamm n 3agadamu / nog peg. C. E.
CeBepuHa - Mockea : FTQOTAP-Megua, 2014. - 624 c. - ISBN 978-5-9704-3027-9. - TekcT :
anekTpoHHbIv // OBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970430279.html

MonekynsapHas 6uonorus knetku = Molecular biology of the cell : ¢ 3agavyamu [xoHa YuncoHa un
2. | Tuma XaHTa : B 3 1. / bptoc AnbbepTc [ ap.] .— Mocksa ; Wxesck : HUAL| "PerynspHas n
XaoTuyeckasa guHamunka" : MHCTUTYT KOMNbOTEPHbIX nccnegosanui, 2013.

3 dannep, .M. MonekynapHasa 6uonorus KneTku : pykoBoACTBO Ans Bpaven / [1. M. ®annep, [.
" | Wunac. —M. BuHom-IMpecc, 2012. —256 ¢

4 xepanbag M. ®annep MonekynsipHasa 6uonorus knetkn / ®annep Dxkepaneg M., lWunac

" | AeHunc. — buHowm, - 2011. — 256 c.

KoHunues, Anekcangp Cepreesud. MonekynapHasa ovornorus : Y4ebHuk ang cTya. By3oB, obyu.
no cneumanbHoctn 032400 "Buonorua" / A.C. Konnues, I'.A. CeBacTbsiHOBa .— M. : Academia,
2003 .— 396, [1] c. : un., Tabn. — (Beicluee obpasoBaHue) .— bubnuorp.: c. 393-394,[1] .—
ISBN 5-7695-0783-7. 1 ak3

dannep, xepanbag M. MonekynsipHasa 6uonorus kneTtku = Molecular basis of megical cell
biology : pykoBoacTso ang spadewn / Mxepansg M. ®annep, QenHuc Wnnac ; nep. ¢ aHrn. nog
6. | obw. pea. N.b. 36apckoro .— M. : buHom-lMpecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. —
Bubnuorp. B koHue rn. — MNpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000
9K3. 1 9K3

XKepebuos, Hukonan Akumosud. Broxmmus : Y4ebHuk ans ctya. By3oB, obyd. no
HanpaeneHusaM u cneuunanbHoOCTsaM mMed.-o6von. npocunsa / H. A. Xepebuos, T. H. MNonoea, B. .
ApTioxoB .— BopoHex : N3g-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-
7455-1183-4.

8 Oasng Knapk, JloHHn Paccen MonekynsipHasi 6Monorus: npocTon 1 3aHnmaTenbHbIN nogxon, /

" | Knapk [., Paccen J1.. - Komnanns KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6

JleHnHpxkep, AnbbepT. OcHoBbI Brnoxnmnm ; [yuedHoe nocobue] : B 3 T./ A. JleHnHOXep ; nep. ¢
9 aHrn. nog pen. B.A. QHrenbrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.

" | [T.] 3/ nep. B.I'. Topbynesa, M.[. Npo3gosown 1 C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-
1056.

10. | Onnwmot B., SnnvoT . Buoxumus n monekynspHasa éuonorusa. M.:AkagemkHura, 2006.

11. | bensicoBa H. Buoxumuns n monekynspHas 6uonorusa. M.:KHwxHbI gom, 2004.

12. | MOLBIOL. RU — Knaccu4deckas n monekynsipHas 6uonorus (http://www.molbiol.ru).

National Center for Biotechnology Information /US National Library of Medicine

13 (http://www.pubmed.com).
lN'y6apesa, A. E. buonornyeckas xumns. CutyaumoHHble 3agaym n tectol : y4eb. nocobue / A. E.
14 lN'y6apesa [v gp. ] ; noa pea. A. E. lN'ybapesown. - Mocksa : FTOOTAP-Megwna, 2016. - 528 c. -

ISBN 978-5-9704-3561-8. - TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT cTygeHTa" : [canT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970435618.html
15. | www.lib.vsu.ru — 3HB BI'Y

17. OOpas3oBaTefnbHble TEXHONOrMU, MUCNONb3yeMble NpU peanusauum y4ebHoOWM
ONCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble oOOpasoBatenbHble TexHonorun (AOOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayauTopus s NPOBEAEHUS 3aHSATUIN NEKLUNOHHOTO TUNa:

CneunanuaunpoBaHHaa mebenb, lNpoektop Epson EMP-X52, Hoytbyk Samsung NP-RV410 SO01R c
BO3MOXXHOCTbIO MOAKIYEHUs k ceTn «MHTepHeT» WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019
Single OLV NL Each AcademicEdi-tion Additional Product.

YyebHas ayauTopusi ANs NPOBEAEHMS 3aHATUA CeMMHapPCKOro Tuna (nabopaTopHble 3aHAaTus), Ons
NpoBeAEeHUs TPYMMoOBbIX U MHOMBUAYANbHBIX KOHCYNbTALMN, TEKYLLEro KOHTPONSA M NMPOMEXYTOYHOW aTTecTauum
CneunannsmpoBaHHas mebenb, fo3aTopbl, NabopaTopHas nocyaa, cnekrpogoTtomeTp CPD-56A, cnektpodoTomMeTp
C®-26, annapat gnsi ropM3oHTanbHoro anekrpodopesa SE-1, UICTOYHUK NUTaHMA ANns anekTpodopesa «Anbg-4»,
pH-meTp AHnoH 4102, TopcuoHHble Beckl Techniprot T1, T3, T4, marHntHaa mewanka MM5, potamuke Elmi RM1.


https://edu.vsu.ru/course/view.php?id=7053
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,%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%5B1,1004,4,101%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,%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1,1004,4,101%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,%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%5B1,1004,4,101%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,%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/

YyebHasa ayautopus Ans NPOBEAEHMS 3aHATMI CEMUHAPCKOro Tuna (nabopaTopHbIX 3aHATWIA, TEKYLLEro
KOHTPONS M MPOMEXYToYyHoM aTTecTauun) CneuuwanuaupoBaHHas Mebenb, Habop nabopaTopHoW nocyabl U

LUTATUBOB, BbITSPKHOW LKA, XONOAUNbHUK-MOPO3uUNbHUK Stinol.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTauum

nOpﬂﬂ,OK OLEHKMN OCBOEHUA O6y‘-la}OLLl,l/IMI/ICFI y‘-le6HOFO MaTtepumalia orpeagendeTcd

COAEepXXaHNeM crieQyroLmMx pasaenos ANCLMNINHDI

No HanmeHoBaHve NHaukaTop(bl)
n/_n pasgena QUCUMNIvHbI KomneTteHuwms (1) OOCTUXKEHUS OueHouHble cpeacTBa
(moayns) KOMMeTeHummn
Or1K-3 CnocobeH OlK-3.2
NPUMEHATL 3HaHWNe HemoHcTpupyet
OCHOB chopMMNpPOBaHHbIE
3BOJIOLMOHHOM npeacTaBreHns o
Teopwuu, COBPEMEHHbIX
ucnonb3oBaTtb npuHUMnax
COBPEMEHHbIe MONEKYNsiPHOW
npeactaBneHns o Buronormm n reHeTukn,
CTPYKTYPHO- nposiBNeHun
dYHKUNOHANbHON HacneacTBEHHOCTU U
opraHusaumm N3MEHYMBOCTN Ha BCEX
MonekynspHas reHeTu4ecKomn OBHSIX OpraHn3aumm
6uonorus Kak Hayka: yp P H
nporpamMmbl XuBbIX XMBOro, 3HaHne
npeamert, 3apaum, KomnnekTbl kum Ans
06bEeKTOB 1 MeTOAbI MONEKYNSIPHLIX OCHOB
OCHOBHbIE N o TeKyLwmX 1
MOJEKYAPHOM nepefayun reHeTn4eckon
1. HanpaBrieHus NPOMEXYTOYHbIX
Buonorumn, reHeTnKu uHopmMaumm B _
pa3BuTHA. aTTectauumn,
n Buonorun BGuoobbekTax,
LeHTpanbHaa porma npakTuyeckoe 3afaHune
- pas3BuTUs ong rEHOMMKW, NPOTEOMMUKM,
MoOJeKynsapHoun
nccnegoBaHus reHeTUKN pa3BuUTus,
6uonoruun
MeXaHN3MOB ncnonb3yeT MX Ha
OHTOreHesa u npakTuke
durnoreHesa B
npogeccuoHansHon Ol1K-3.3 MNpumeHseT
AeaTensHoCTU OCHOBHble MeTOobl
MOJEKYApHO-
Buonornyeckoro un
reHeTM4yecKoro aHanmsa
ONs pelueHns
npodeccnoHanbHbIX
3agad
MonekynsapHble KomnnekTbl kum ans
OCHOBbI TEKyLLMX 1
OrliK-3.2
2. HacrnencTBeHHOCTMU. OrlK-3 OMK-3.3 NPOMEXYTOYHbIX
CTpyKTypa n cyHKLUM ’ aTTectaymn,
OHK npakTU4ecKoe 3agaHue
KomnnekTbl kum ans
TEKyLLMX 1
Oy6nupoBaHue [OHK: OrikK-3.2 yu
3. OrlK-3 NPOMEXYTOUHbIX
pennukauusa OrK-3.3 -
aTTecTaumn,
npakTuyeckoe 3agaHue
KomnnekTbl kum ans
MpuHUMNbI TEKYLLIX 1
MaKpOMONEKYIsipHOMN OrlK-3.2 y
4. OrlK-3 NPOMEXYTOUHbIX
CTPYKTYpbl U CUHTE3 OrK-3.3 _
PHK aTTectaumn,
npakTuyeckoe 3agaHune
KomnnekTbl kum ans
BuocuHTes Oenka wu TEKyLLMX 1
OrlIK-3.2
5. perynauus Or1K-3 OMK-3.3 NMPOMEXYTOYHbLIX
TpaHcnAuun ' aTTectaumn,
npakTuyeckoe 3agaHue
[MpomexyToyHasa aTTecTauns Ok3ameH: [NepeyeHb
dopMa KOHTPONs — 9K3aMeH BOMPOCOB (TeCT, K1UM),




No HanmeHoBaHue NHankaTop(bl)
. /|_'| pasgena QUCLMMIMHbI KomneTteHuumsi(n) JOCTWXKEHUS OueHouHbIE cpeacTBa
(mogyns) KOMMNEeTEHLMMN

NpakTn4yeckne HaBblKU

20. TunoBble OLEHOYHbIE CpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywmnim KOHTPONb YyCNeBaeMoOCTH

KoHTpornb ycnesaeMocTv No AUCLMMINHE OCYLLECTBNSETCS C MOMOLLBIO CReayoLwmx OLEeHOYHbIX
CcpeacrTs:
1. Tekywas aTTectaums

MepeyeHb BONPOCOB AN Tekylen atrectaumm Nel

1. WccnegoBaHus, WHUUMMpOBaBLUME pa3BuUTME MonekynspHonm 6uonorum (npasBuna Yapradpda,
PEHTrEHOCTPYKTYPHbIE UccnegoBaHnsa PpaHkivMH 1 YunkuHca v ap). BnvsHue monekynspHon 6uonorum
Ha cdepbl YENOBEYECKOWN XXN3HW.

2. UeHTpanbHasa gorma monekynspHon 6uonorun. MNprHLMN KOMNAEMEHTapHOCTH.

3. PHK kak nocpegHuk mexay reHamum u Genkamu. OTnuumtenbHble ocobeHHocTu cTpykTypbl PHK no
cpaBHeHuto ¢ HK.

4. O6wwe npuHUMnbl cuHTe3a Genka. Pubocoma kak kaTanusaTop (popMupOBaHWS NENTUOHbLIX CBA3EWN.
MoHATne o penapauumn kak 0 MaTpUYHOM CUHTESE.

5. TeHbl kak cermeHTbl Mmonekyn JHK — nonmumepa, coctoswwero ns Hykneotugos. CocTtas HykneoTuaos.

6. [lypuHOBbLIE U MMPUMNONHOBBIE a30TUCTbIE OCHOBAHMS.

7. HomeHknaTypa Hykneo3ugos u HykneotungoB. O6pasosaHne ¢ocdoandadUpHbIX CBA3EN Mexay
MOHOHYKNneoTnaamu.

8. [OHK — pgBoviHas cnvpanb. KomnnemeHTapHble napbl a30TUCTbIX OcHoBaHMA. Obpa3oBaHne BOAOPOAHLIX
CBA3ei Mexay OCHOBaHUAMM.

9. TMonsapHoctb OHK. XumMunyeckne n CTpykTypHble 0COBEHHOCTU MOMMHYKNEOTUAHbIX LEenewn.

10. CTpYKTYpHbIE reHbl, PerynaTopHbIE U MeXreHHble ydacTku OHK.

11. Cynepcnupanusauusa OHK.

12. MepBu4yHas, BTopu4dHas, TpetnyHaa ctpyktypa [OHK. O6pasoBaHne HykneocoM C y4acTMeM FMCTOHOB.
YPOBHM yNaKOBKM XPOMOCOMBbI.

13. HacnegcTtBeHHbIN ~ xapaktep  reHetudeckon  mHdopmaummn.  [lonykoHCepBaTMBHBIA  MEeXaHU3Mm
pennukaumm.

14. PasgeneHve AByx Huten bucnupanbHonm monekynel OHK — nepsbii atan pennukaumun. PacnnetaHue
cynepcnupanen. denctene OHK-rupas, OHK —xenukas, QHK-cBsA3biBatoLWwmnx 6enkos.

15. OHK-nonumepasbl: kKaTanuampyemas peakunsi, opmbl, CBOUCTBA U OYHKLNN.

16. PennukaunoHHasa Bunka — obractb yaBoeHuss monekynbl OHK. OcobeHHocTn cbopku Bepylien u
otcTatowen uenen AHK.

17. ®parmeHTbl Okasakm M ocobeHHocTM ux cuHTesa. PHK — 3aTtpaBku. [eiictBue npanmasbl 1 OHK-
nonumepassi |.

18. OHK-nwurasbl. 3annetenne OHK B cnvpans.

19. MexaHun3m geneHust KonbLeBbIX XPOMOCOM DakTepuii 1 pennmkaunsa XpoOMOCOM Y 3yKapuoT.

20. [dencteune Tenomepassbl.

21. BupycHas AHK n JHK npokapnoTU4eckmx KreTok.

22. Mnasmnasbl.

23. OcobeHHocT [OHK  aykapnoTMyeckux KneTok (pe3epBHble  KOMUW  TEHOB, MOBTOPSAOLLMECS
nocriefoBaTenbHOCTH, NCeBAOreHbl, NanuHAPOMBbI).

24. HeTpaHcnupyemble nocnefoBaTenbHOCTU (MHTPOHbI) 3YKapuUoTUYECKUX reHOB.

25. Uutonnasmatunyeckasa AHK aykapnoTnyeckux KneTok.

26. VcnpaBneHne owmbokK Npu pennukauum.

27. OcobeHHOCTH pennKkauumn B 3yKapmoTUYECKNX KIeTKax.

lMepeyeHb BONPOCOB ANs TekyLen atTectaumm Ne2
TpaHCKpUNUUS reHoB: NOHATUE, NPUHLUM.
PHK-nonumepasa, pacnosHasaHune 30H npucoeguHeHns depmenta k AHK, nHuuuaumna TpaHckpunumm,
CMbIC/I0BblE NOCneaoBaTenbHOCTY.
CwuHTe3 MPHK: anoHraums TpaHckpynumn.
TepmMmuHaumsa TpaHcKpuUnuuu.
MexaHu3mbl perynsiimm TpaHCKpUnuun: KOHCTUTYTUBHbIE U UHAYLNOENbHbIE FEHbI.
Benku-akTMBaTopbl TPAHCKPUNLIMK.
Benku-penpeccopbl TpaHCKpUNLUUK.
CuvrHanbHble Mornekynbl Ans 6enkoB-perynsaTopos TPaHCKPUNUUA.
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9. [pucoeamHeHune perynaTopHbix 6enkos k [JHK.

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

11. PerynatopHble HyKneoTuabl.

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

13. PerynupoBaHue akTMBHOCTU FrEHOB C NOMOLLbI aHTUCMbIcnoson PHK.

14. OcobeHHocT PHK-nonumepasbl 3ykapmoTUYeCcKnx KneTok.

15. NHrmbuTopbl TpaHcKpmnuuu.

16. MNocTTpaHCKpUNLMOHHbIV npoueccuHr: obpasosaHme pPHK n TPHK 13 npegliectseHHMKOB.

17. leteporeHHble aaepHble PHK - npeglecteseHHMKM aykapnoTtundeckunx mPHK.

18. Mpoueccunr npegwecteeHHnkoB MPHK. Ponb MaPHK B Bbipe3aHun MHTPOHOB 1 BOCCOeAMHEHUN
9K30HOB.

19. ObpaTtHasa TpaHCKpunums.

20. PHK-3aBucnmasa PHK-nonmmepasa.

21. l'eHeTnyecknn koa. Ero ocobeHHocTw.

22. lNpokapnoTmyeckne pubocomsi.

23. UntonnasmaTtuyeckme pubocoMbl 3ykapumoT.

24. TpaHcnaumsa: NOHATUE, OCHOBHbIE MPUHLMNbI U 3Tanbl.

25. Ponb TPHK kak agantepa, npaBuna peueccum.

26. CtpykTypa TpaHcnoptHon PHK.

27. PaMKn cunTbiBaHUst reHeTUYeCKon nHopmaLmm.

28. AKTMBaUMs aMMHOKUCIOT — NepBblv aTan TpaHenaumm. AMuHoauun-tPHK-cnHTeTassl.

29. VIHnumupytoLme aMmMHOKUCIIOThI Y MPOKapuoT U 3yKapwoT.

30. Huumauma TpaHcnsaumn.

31. 3noxrauunsa. Ctaguu anoHrauumun.

32. TepmuHaumsa TpaHcnsaunn. PennsmHr paktopbl.

33. OcobeHHOCTM TpaHCAALUUN y MPOKapuoT 1 3yKapuoT.

34. MNonucombl. CoBMECTHas TpaHCNAUMSA 1 TPaHCKpUNUns y 6aktepun.

35. lNpekpaweHne cuHTesa 6enka Ha gedektHon PHK-nocpeaHmnke. dyHkumoHnposaHme TMPHK.

36. YHnuTOXEHNEe aedekTHbIX BenkoB XBOCTOBOW NpOTEa3omn.

37. MoCTTpaHCAALMOHHBIN MPOLLECCUHT.

38. AgpecoBaHHbIN TpaHCNopT GenKkos.

39. HMbuTopbl 6ENKOBOrO CMHTE3A.

40. Bolgenenue HK n pectpukumoHHas doparmeHTaums.

41. NUP-ananus.

42. PekoMmbuHaHTHble OHK.

43. Ncnonb3oBaHne [OHK-TexHonornini Ans BblpallMBaHUS MOAUMULUPOBAHHBIX MUWUKPOOPraHM3MoOB —
NpPOAYLEHTOB BMONOrMYeCKN akTUBHLIX BELLLECTB

44, Ncnonb3oBaHne [OHK-TexHonormin ans paspaboTkM HOBbIX NOAXOOOB JeYEeHUs HacneacTBEeHHbIX
3aboneBaHuii, a Takke 4ns ngeHTudrKauum IMYHOCTU U YCTAHOBIEHUS pOACTBa.

MNMepeyeHb NpaKkTUYECKNX 3aAaHUN

O6MeH HYKNEWHOBLIX KUCMAOT W HyKNeoTMaoB B opraHuame 4yenoseka. OnpegeneHuve
coaepXaHns MOYEeBOW KUCHOTbI.

Llenb paboTbl: onpeaenutb KOHLEHTPauUMio MOYEBOW KUCMOTbl B CbIBOPOTKE KPOBU W
WMHTEpNpeTUpPOBaTh NOMy4YEHHbIE AAHHbIE.

MpuHumn meToda. MoyeBasa kucnoTa BoccTaHaBnNuBaeT dpochopHOBONbGPaMOBLIA PEaKTMB, B
pe3ynbtate 4ero obpasytloTca 60n ee HU3KMe OKUCHbl BOrb(pama CUHEero LBeTa; WHTEHCUMBHOCTb
OKpacKu NponopLMoHanbHa KONMYeCcTBY MOYEBOM KACMOTHI.

Xoa pabotbl. B ueHTpudyxHyto npobupky HanusatoT 0,5 M CbIBOPOTKM KPOBM U NpubaBnstoT
ana ocaxgeHuns 6enko 0,5 mn 10%-ro pactBopa TPUXITOPYKCYCHOW KucroTbl. Yepe3 10 MuH. cmecb
LueHTpudyrmpytoT. B npobupky BHocaT 0,2 mn HagocagovHom xugkoctu, 0,1 Mn HacbILWEHHOro pacTeopa
Na,COs, 0,01 mn peaktuea donuvHa 1 2 Mn gucTuUnnMposaHHon Boabl. KonopumeTtpupytoT Ha ®OKe ¢
KpacCHbIM CBETO(UNBTPOM MPOTUB KOHTPONSA, COAEpKaLLero Te e peakTuBbl, HO BMECTO HagoCcagouHOM
xuakoctn— 0,2 mn BoAbl.

Kputepun oueHku:

Kputepuamm oueHnBaHna koMmneTeHum (pe3ynbTaToB) ABMASIOTCA:

- MOAroToBKa K 3aHATUIO (odbopmneHue 3aHsaTMs B pabouern TeTpagM B COOTBETCTBUN C
MEeTOaNYECKMMM peKOMEHAAUNSMN);

- OTBETbI HA YCTHbIE BOMNPOCHI MO TEME 3aHATUSA 1 coaepKaHuto nabopaTopHon paboTbl;

- aKTUBHOCTb U CAMOCTONATENbHOCTb MNP BbINOSTHEHUM 3a4aHUS;

- ohopmIeHnst pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMM pEKOMEHAALNAMU;




- YyMeHve aHanuaupoBaTb, O0OCy)XgaTb MOMyYeHHble pe3ynbTaTbl W CaMOCTOSTENbHO
dhopmynunpoBaTh BbIBOAbI.

PaboTa cuMTaeTcsl BbIMNOMHEHHOW W 3a4YTEHHOW, €Cnv CTYAEHT B KOHLUE 3aHATUS npeacTaBun
OTYEeT B COOTBETCTBUM C METOANYECKUMU PEKOMEHAALIMAMMN.

TecTOoBble 3agaHuA

TecTt Ne 2. BapuaHT 1.
1. OTAoenbHble HYKNeoTuAbl B MOSIEKYNE HYKITEMHOBbLIX KMCIOT CBSI3aHbl:
A) O-rnnko3naHom CBA3bH0
B) 3,5 —docoanadmpoHi cBA3LIO
B) N — rmnkosngHon cBsi3bio
M) & —1,4 —TNNKO3MOHOWN CBA3bIO
0) B —1,4 —rnuko3ngHOM CBA3LIO

2. Ecnn ogHa uenb [HK cogepxut pparmeHT IM-L-L-A-A-T-I-LI-A-Ll, To BTOpas uens:
A) A-A-U-A-T-T-I-r-1-r
B) U-T-I-T-A-A-T-A-T-I
B) U-U-A-A-T-I-A-T-T-T
) T-u-r-r-T-r-17-4-T-7
) U-r-r-T-T7-A-u-r-T-r

3. Ana OHK xapakTepHo BCe, KpOME:

A) konnyecteo A n T ognMHakoBoO

B) konnyecteo I 1 L} ogMHakoBo

B) ogHa nonuHykneotTuaHas uenb KOMNeMeHTapHa apyron

M) HykneoTMaHas nocriegoBaTenbHOCTb O4HOW Lenu MAEHTUYHA HYKNeoTUOHOW MocrneaoBaTenbHOCTU

Apyroi
[1) nonuHyKkneoTUaHbIe Lenu aHTunapannenbHsbl

4. B npouecce pennukauum y4acTByoT BCe (hepMEeHTbl, KpOMeE:
A) OHK-nonumepassl

B) PHK-npanmasebl

B) AHK-nurasbl

N OHKa3bl

[1) Tononsomepassbl

5. Tenomepbl 370:

A) Kancomepbl peTpoBupycoB

B) KoHueble nocnegosatensHocTn IHK xpomocom aykapuoT

B) ®naHkupytome nocnegoBaTefibHOCTU NPOKAPUOTUYECKMX FTEHOB
IN) Hekogupytowme nocnegosatenbHocTn JHK

) Yuactkn OHK, cogepxalume nepekpbiBaloLUNCs KOA

6. TepMrMHaUmMA TpaHCKPUNLMK OCYLLIECTBISETCA B pesynbraTe:
A) 3amegnexus asmxerHns PHK-nonvmepassl;

B) yckopenus asmxenna PHK-nonnvepasbi;

B) cnneteHusa uenen matepuHckon monekynbl AHK.

M) pacxoxaeHus uenen matepuHckon monekynol [JHK

7. K amvHoaumnbHOMyY y4acTKy pubocombl BO BPEMS TPAHCHALUU MOXET NPUCOEANHATLCS:
A) Tonbko uHnumnatopHas T PHK;

B) Bce T PHK, Hecylime aMmMHOKMCNOTY;

B) Bce T PHK, Hecywwine aMMHOKUCIIOTY, KPOME MHULMATOPHOM.

IN) ammHoaumn-TPHK-cuHTeTasa

8. Mopnbepwute k kaxxgon rpynne (A, b, B) cootBeTCTBYIOLWMNE UM coeanHeHns (a, 6, B,...):



A. Hykneosua. b. Asotuctoe ocHosaHue. B. Hykneotua.
. 0EHWH;

. UMTMANH 5'-MoHodocoaT;

. [YaHO3WUH;

. UMTO3WH;

. aE€HO3WH;

. YPUOMH;

. TUMNgUH 5'-mMoHogocar.

NO OO, OWN -

. YKaxute HeobxogmMble yCnoBusa Ansa npouecca pennvkaumm.
. CybeTparthi:
. a30TUCTblE OCHOBAHWUS;
. Ae30KCuHykneosmatpudocdaTsl;
. Ee30KCUHYKNeo3namoHodocdaThbl.
. Matpuua:
. MPHK;
. AHK;
. nenTna.
. benkoBble dakTopsbI:
. Ana pacnneTenus uenen JHK;
. ANga HaxoxaeHna npomoTtopa Ha OHK,
. ans aktneaumn OHK.
. PepMeHTbI:
. JHK-3aBucumaa PHK-nonnmepasa;
. QHK-3aBucumaa JHK - nonumepaasa;
. PHK-3aBucumasa [JHK-nonnmepasa;
. NpanmMasa,;
. ICTOYHMKM 3Heprum:;
HeT;
[Mo;
. Ae30KCuHykreosnatpudocdaTol;
. Ae30KCUHYKeo3namoHodocdaThl.

RWON_TRAWONCTTWONCIWN2gIWN 2> ©

10. YKkaxunTe Heobxoaumble yCrioBus Ang npouecca TpaHCKpUnumu.
A. Matpuua:

. pPHK;

. TPHK;

. MPHK;

. OHK;

. aMUHOKUCIOThI;

. lonunenTua.

. CybeTtparthl:

. MOHOHYKIEeOTUAbI;

. @30TUCTble OCHOBaHWS;

. HyKneoauaTtpugocdarhl;

. Ae30KCuHykneosmatpudocdaTol.

. WcTouHuku sHeprum:

. 3Heprua rmgponunsa ATO;

. 3Heprua rmgponusa [To;

. 3Heprus cybCcTpaTos.

. PepMeHTbI:

. QHK-3aBucumasa PHK-nonnmepasa;
. AHK-3aBucumasa OHK - nonumepasa;
. PHK-3aBucumaa JHK-nonnmepasa;
. NpanmMasa,;

. BenkoBble dhakTopbI:

. ANs akTmBaumm pepmMeHTOB;

. ANS TepMUMHauuKn nNpoLecca;
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3. HE HYXHbI;

4. Ansa ysHaBaHusA npanmepa.
E. MecTo cuHTe3a:

1. 94po;

2. MUTOXOHAPWN;

3. UMTO30nMb.

11. OxapakTepusymnte pubocomy, roToByto K CTagumn anoHrauum pubocomarnbHOro Luukna:

A) pubocoma gmccoummpoBaHa;

B) pnbocoma coctonT 13 2-x cydbegmHuL, Mexay kKotopbiMu BrItoueHa MPHK;

B) B 6onbLuon cybbegmHuue pubocombl chopMmnpoBaHbl aMUHOALUITBHBIV U NENTUAWIBHBLIN Y4aCTKu;
M) B nenTnannbHOM yyacTke pnubocomMbl HaxoamTca MeTuoHun-TPHK;

[) B aMMHOaAUMNbLHOM y4acTke pubocombl HaxoanTcs MeToHUN-TPHK;

E) nentmaHbI 1 aMnMHOAUMIbHBIA y4acTKn pnbocomMbl CBODOAHDI.

12. MMHOPHBIMW HyKNeo3ngammn aBnsoTCA:
A. PnootmmmnanH;

Bb. AgeHosunH;

B. Untnann;

I". MHO3WH;

L. l'yaHo3uH.

13. Boibepute Bce, 4To XapaktepHo ansg PHK (1) u ana OHK (2).
A) MonekynspHas macca MIH A4arnbTOH U Bblle,

B) ogHouenoveyHas

B) aByueno4veyHas

") Hebonbllasa MmonekynapHasi macca

) cogepxnTt ypauun

E) conepxut TUMUH

X) cogepxut pnbosy

3) cogepxuT ge3ocknpmbosy

14. NpomoTop 3TO:

A) cneundmyeckasa nocnegosatensHocTb [HK, onpegenstowas mecto Hadyana cuHTesa PHK
B) satpaska ana AHK-nonumepa3sbl

B) nocneposatenebHocTb [HK, onpeaenstoLwias, Kyaa OMKEH NPUCOeauHUTLCA penpeccop
IN) nocneposatenbHocTb AHK, koampytowas pPHK

) cneumdunyeckasa nocnegosatensHocTb [HK, onpegensiowas koHew cuHteda PHK

15. B monekyne OHK He copepxutcs:
A) ageHuH;

B) TMMuH;

B) ypauun;

) ryaHuH;

) pn6oa3a;

E) untosuh;

X) oesokcupubosa.

Otsetbi: 1. B); 2. [1); 3. T); 4. T); 5. B), I); 6. A); 7. B); 8. A (3, 5, 6), B (1, 4), B (2, 7); 9. A2, B2, B1, 2,4,
03; 10. A4, B3, B3, I'1, 3, E1,2; 11.12. A), 1); 13. 1 (B, T, [, ), 2 (A, B, E, 3); 14. A); 15. B), 1)

Kpumepuu oueHku: OueHKa Nno TeCTy BbICTABMNAETCS NPONOPLMOHANbHO Aore NpaBuiibHbIX oTBeTOB: e 90-100% -
oLeHKa «OTrnnyHo»e 80-89% - oueHka «xopoLluo»e 70-79% - oueHka «ygoBnetoputensHoye MeHee 70%
NpaBUIibHbIX OTBETOB — OLleHKa «Hey4OBJI1€TOPUTESIbHO».®

3agaHug, YKa3aHHbIE HWXe, PEKOMEHOYIOTCA K MCnoJib30BaHUIO npwu nposegeHun
ONarHoCTMYEeCKUX paboT ¢ Lenbi OLEHKM OCTaTOMHbLIX 3HAHUW MO _pes3ynbTaraM OCBOEHUS [AaHHOW

ancunnnunHbl




3agaHna 3aKpbITOro TMna
OYHKUMN LIepOoXoBaToOM 3HAONIasMaTn4eCcKon ceTu:
A) cuHTe3 6enkKkos;
B) cuntes [HK;
B) cMHTE3 XXMPOB 1 YyrneBOaoB.;
[") BHYTPUKNETOYHOE NepeBapmBaHue;

Tenomepbl 3TO:

A) Kancomepbl peTpoBupycoB

B) KoHueBble nocnepoBaTtensHocTn JJHK xpomocom aykapuoTt
B) ®naHkupytowme nocnegosaTenibHOCTU NPOKAPUOTUYECKMX FTEHOB
IN) Hekogupytowme nocnegosatensHocTn JHK

) Yuyactkm OHK, cogepxalume nepekpbiBaloLLmMnca Koa

K amvHoaumnbHOMyY y4acTKy pubocombl BO BpEMS TPAHCHALUM MOXET NPUCOEANHATLCS:
A) Tonbko uHuumaTtopHasa T PHK;

B) Bce T PHK, Hecywme amnHokucnory;

B) Bce T PHK, Hecylimne ammMHOKMCNOTY, KPOME MHULIMATOPHOMN.

IN) ammHoaumn-TPHK-cuHTeTasa

B npouecce pennukauumm y4acTByoT Bce (hepMeHTbI, KpOME:
A) OHK-nonumepassl

B) PHK-npanmasebl

B) OHK-nurasebl

N AHKa3bI

[1) Tononsomepassbl

lMocnegoBaTtenbHOCTb aMUHOKUCIOT B MoneKysne ropMmoHa MHCyInnHa KoanpyeTca:

a) nocnenoBaTesibHOCTbIO CTPYKTYPHbLIX TEHOB;

6) KONnn4yecTtBOM U nocrieaoBaTeNibHOCTbIO HYKNeOoTUAOB B 3K30HHbLIX yYaCTKax reHa,;
B) onpeageneHHbliM YepeaoBaHMeM 3K30HHbLIX N UHTPOHHbLIX Y4aCTKOB;

F) KOnn4eCTBOM U NoCneanoBaTesibHOCTbIO HYKIMeoTnAO0B B MHTPOHHBLIX y4HaCTKax reHa.

OCHOBY HyKNEOCOMbI COCTaBMSIOT:

a). rmodyna u3 8 6enkoBbIX MONeEKysn
©). rmobyna 13 6 6enKoBbIX MOMEKy
B). rnobyna n3 2 6enkoBbIX MONEKyN

r). rmo6byna n3 4 6enkoBbIX MOSEKYI

Ctaguun noctanosku MNLP:

a) npobonoaroToBKa, AeTeKuns

0) BblgeneHne YNCTon KynbTypbl

B) npobonoarotoBka, amnnudukauus, aeTekums
r) naeHTudpvkauns

MexaHuam amnnudukaumm MNLP BkntovaeT:
a) peHaTypaLuio, OTXUI, 3NTIOHrauuio

6) omxur, npobonoaroToBka

B) 3SIOHraumio, AeTEKLMIO

r) obpasoBaHMe MMMYHHOIO KOMMMEKca

da3bl HOpMarnbHOroO KIETOYHOTIO LiMKIa BCE, KPOME:
a)dasza S

0) ®aza A

B) ®aza G1

r) ®asa G2



Ha oauH Butok georiHon cnvpanu HK, Haxogswenca B B-doopme, npuxoguTes cnegytollee Yicno nap
OCHOBAaHWUN:

A. 5;

B. 10;

B. 15;

. 20.

3agaHusa OTKPbLITOro TMna
B npouecce TpaHckpunumm obpasyeTtca nepBuYHbIN TpaHCcKpunT MPHK, KOTOPbIA KOMNNEMEHTAPEH reHy.
M3 yero cocTonT NEPBUYHBIN TPAHCKPUMT?
OTBeT. V13 NypnHOBLIX Y MMPUMUOMHOBLIX HYKNEOTUA0B

CKOnbKO HYKNeoTnaoB coaepXut red (obe uenn IHK) B koTopom 3anporpammmpoBaH 6enok MHCYNUH 13
51 aMMHOKMCNOTHI?
OTBerT. 306

B monekyne AHK 13% ageHnnoBbiX HyKNeOTUOOB, CKONbKO B HEWM COOEPXUTCS NyaHUNOBbIX
HYKITeOTMAOB?
OTBeT. 37%.

B uem 3akntovaeTcsa v rge npoTekaeT Npouecc TpaHCnaumm?
OtBeT. TpaHcnauusa — aTo cuHTes 6enka Ha matpuue PHK. [JaHHbIM npouecc npoTekaeT B LUTonnasve.

OgaHa un3 uenen OHK nveet monekynapHyto maccy 103500. Onpegenvre KonmyecTBO aMUHOKUCHIOT,
3aKoAMpPOBaHHbIX B HEW, €CIN N3BECTHO, YTO CpeaHAs MoreKynsipHaa macca Hykrneotnga pasHa 300.
OTtBeT. MonekynsipHyto maccy AHK Hago pasgenvtbe Ha MOSMEKYISAPHYO Maccy OQHOro HykneoTuaa,
nony4nm konudectaso Hykneotnaos: 103500: 300=345 HykneoTMaoB. Tak Kak 3 HykneoTnga kognpyrot 1
aMUNHOKMCNOTY, TO 345 Hago pa3aenuTb Ha 3 1 NOMY4YNTb KONIMYECTBO aMMHOKUCHIOT B 6enke: 345:3=
115.

HocTtpouTb BTOPYIO Lenoydky morekynsl JHK, umetoLtyio criegyioLyto nocnegoBaTeribHOCTb
HykrneoTuaoB B ogHou uenu: ATTUFAUITLUTATAT.
OtBet. TAATUTIUUIATATL,

YUto obpasyeTca B xoqe obpaTHOM TpaHCKpUnLumMmn?
OtBet. O6pasyetca JHK Ha maTpuue PHK

KakoBa nocnegoBaTenibHOCTb U KONMYECTBO TPUNETOB HE KOAMPYIOLWMNX HU OOHY U3 U3BECTHbIX
aMUHOKNCOT?
OTBeT. 3: UAG, UAA 1 UGA

B 4em OCHOBHOE OTNNYME NPOLIECCOB TPAHCIALMMN U TPAHCKPUNLUK Y NPO- U 3yKapuoT.
OTBeT. B cBs13U Cc OTCyTCTBME SiApa Yy NPOKapuoT HabnoaaeTcsi NpoLecc CONnpsiXKEHHON TPaHCKPUNLMKL 1
TpaHCnsAUMK, a y 3yKapuoT AaHHOro siBNeHns He HabntogaeTtcs

"eH aykapuoT, koavpyowmun 6enok A, BknoYaeT NaTb 3k30HOB (Mo 140 nap HykNeoTuaoB) u Tpu
MHTpoHa (no 720 nap HykneoTnaos). OnpegenuTe cogepkaHne HykneotTnaos B Hespenon npo-n—PHK v
B 3penown n-PHK.

OTBeT. He3penas npo-u-PHK cogepxut 5 x 140 +3 x 720 = 2860 HykneoTnaos..

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

CuTyaumMOHHbIE 3ada4u

Monekyna OHK coctout ns 1000 HykneoTnaos, kakoea ee anuHa? Kakosa anuHa nPHK, noctpoeHHomn
Ha gaHHon monekyne AHK?

OtBerT. Nockonbky monekyna [AHK asyxuenoveyHas, To UTOObI y3HATb, CKOMbKO HYKNEOTUAO0B B O4HOM
uenu, Hago 1000 : 2 = 500 nap HykNeoTngoB. 3Hasa ANVHY HYKNeoTMaAA B Lienu, MOXHO BblYMCNUTD



anvHy OHK : 500 x 0,34 um = 170 HMm. Takyto xe anuny oyget umetb MPHK, Tak kak OHa cTpouTcs Ha
oaHown uenun OHK.

Yyactok MPHK nmeet TpunneTHyto cTpykTypy: ALLIA YYA YAA AYT YVYY. Kakon atan TpaHcnsaumm
OCYLLIECTBIISIETCS Ha 3TOM yyacTke?

OtBeT. B ycnosun 3agaun gaHol 5 tpunnetoB matpuiHon PHK TpaHcnvpyemoro Ha pubocome yyacTka.
BugHo, uto Tpetun Tpunnet — YAA - 3TO CTON-KOOOH — TepMuHaTop TpaHcnauun. CnegoBaTenbHO, Ha
3TOM YyYacTKe NPOUCXOANT TeEPMUHALMA TPaHCNALMM AaHHOro reHa. A cnegyrowmm KogoH - AYTlD
WHULMMPYET TPaHCIALMIO CneaytoLero reHa.

Onpegenute Tpunnetsbl (aHTMKoA4OHLI) T-PHK, yuyacTBytowmne B cCuHTE3e Gernka, ecrnmn KoaupyroLun
dparmeHT OHK coctonT 3 Hykneotnaos: I-I-T-A-L|--A-T-I-T-U-A-A-I-A. Ckonbko TPHK yyacTByeT B
cuHTe3e 6enka?

OtBert. 5 TPHK: I-I"-Y, A-LU-TI, A-Y-T, Y-U-A, A-T-A.

®parmeHT uenn OHK nmeet nocnegoeatensHocTb LILATAIL,. OnpegenuTte HyKNeoTUaHYHO
nocnegoBaTenbHOCTb BTOPOM Lienn 1 obLiee YMcno BoOOPOOHbIX CBSA3EN, KOTOpble 06pasyoTcs Mexay
aeymst uensmm [JHK. O6bacHMTe nonyveHHble pe3ynbTaThl.

OtBer. 1 uenb AHK: UUATAIL, 2 uens OHK: TTTATLUI, mexagy Hykneotngamm A n T obpasytotcs 2
BOOOPOAHLIE CBA3K, BCero ceasden 3 x 2 =6, mexay Hykneotugamu I n LI obpasytotcs 3 BogopoaHbie
cBs3K, uncno cessen 4 x 3 = 12. Obwiee uncno ceda3en mexay asyms uensmm 12 + 6 = 18.

Kakoe nameHeHune monekynsl [IHK cunbHee noBnusieT Ha cTpoeHne Genka: BbinageHne oqHoro
HyKneoTuaa 13 TpunneTta unu uenoro tpunneta? OTBET NOSICHUTE.

OTBeT. CunbHee NoBnusieT BbiNaaeHne ogHOro HykneotTuaa, T.K. B 9TOM cryyae cOuBaeTcsl pamka
CUYNTBLIBAHWNSA U BCe Nocneayowmne TpunneTsl OyayT CYNTLIBATLCA HE NPaBUNbHO 1 OyayT BCTpanBaTbCA
He BepHble aMUHOKUCNOTLI. B cnyyae BbinageHus uenoro TpunneTta 6yoeT cuHTe3anpoBaH 6enok,
OTNMYaloLWUINCS OT LieNeBOoro OTCyTCTBMEM OAHON aMUHOKUCTIOTHI.

CuTyaumoHHble 3a0a4um

OcTaTkn UnMTOo3nHA O4YeHb MEANEHHO CamMonpoun3BOJIbHO TEPAKT CBOKO aMUHOrpynny. Ob6bscHuTe K yemy
3TO NpMBOAUT U KaK C 3TUM U3MEHEHUNEM CMNpaBndAeTCA KneTtka?

OTBerT. [Mpy oTwEenneHn aMUHOTPYNMbl OT LIMTO3MHA OHA NPEBpPAaLLalTCs B OCTaTKM ypauuna, Kotopble
00bI4HO oTcyTeTBYOT B [IHK. B70 06CTOATENLCTBO NO3BOMNAET penapaTMBHON CUCTEME KIETKN y3HaBaTb
NPOAYKT Ae3aMUHUPOBAHUA U yaansaTb ero. MoXHo yTBepXaaTb, YTO UMeHHO noatomy B [AIHK B oTnnuve
oT PHK BmMecTO ypaumna npucyTCcTByeT THMUH: ypauun HEOTAMYUM OT NPOAYyKTa COHTaHHOMO
Je3aMVHMPOBaHUA UMTO3UHA. B cnyyae HapyLleHnsa NpoLeccoB penapawmm NpoucxoguT M3aMeHeHne
cTpykTypbl AHK — MyTaums — n cuHTe3y nameHeHHoro 6enka ¢ HapyLleHueM OTAENbHbIX PYHKUUA.

20.2. NpomexyTo4Has atTrecTayms

ﬂpomemyTquaﬂ arrectaumna no aucuuniimnHe ocyulectendaeTtcaA C MNMOoMOLWbio  creayruimnx
OLEHO4YHbIX CpeacTB:

YcTHoro cobecenoBaHus, UCNONb3Yyst BOMPOCHI U3 NepeYyHs
1. WccnepoBaHusi, MHAUMMPOBABLUME pas3BUTME  MonekynsipHoh Ouonorum  (npaBuna Yapradda,
PEHTITEHOCTPYKTYPHbIE UccnenoBaHus PpaHknuH n YunkuHca v ap). BnusaHne monekynsipHon 6uonormum Ha
chepbl HENOBEYECKOM XXN3HN.
2. LUeHTpanbHasa gorma monekynsipHon éuonorun. MNprHLMN KOMNIEMEHTAPHOCTH.
3. PHK kak nocpegHuk mexpgy reHamum n oenkamu. OTnmumTtenbHble ocobeHHocTu cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.
4. OO6wwe npuHUMnbl cuHTe3a Genka. Pubocoma kak kaTanusaTop (popMUpOBaHMS NENTUOHbBIX CBS3EWN.
[MoHsATMe 0 penapauum kak O MaTpUYHOM CHHTE3e.
"eHbl Kak cermeHTbl Monekyn HK — nonumepa, coctoswlero n3 Hykneotuaos. CocTaB HYKNeoTUA0B.
[Myp1HOBbIE M MMPMMUONHOBbLIE a30TUCTbIE OCHOBaHMUSI.
HomeHknaTypa Hykneo3MgoB MW HykneotugoB. O6pasoBaHne ochoanadupHbiXx CBA3EH Mexay
MOHOHYKIeoTUAaMM.
8. [OHK - gBoviHas cnvpanb. KomnnemeHTapHble napbl a30TUCTbIX ocHoBaHM. OBpa3oBaHne BOAOPOAHbIX
CBSI3e MeXJy OCHOBaHUSIMM.
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MonsipHocTb OHK. Xumuyeckme n CTpykTypHble 0COBEHHOCTM NOJTMHYKNEOTUAHBLIX Lenen.
CTpPYKTYpHbIE reHbl, perynaTopHble U MeXreHHble ydactku OHK.

Cynepcnunpanusauuma OHK.

MepBuyHas, BTOpUYHas, TpetuyHas ctpyktypa OHK. Obpa3soBaHue Hykneocom C ydacTMem FMCTOHOB.
YPOBHM YyNakoBKM XPOMOCOMBI.

HacnenctBeHHbIn  Xapaktep  reHeTudeckon  uHdopmauun.  [lonykoHCepBaTMBHBIA  MEXaHWU3M
pennukaumu.

PaspeneHvne gByx HuTen GucnupansHou monekynsl OHK — nepswii aTan pennukauuun. PacnneTtaHue
cynepcnupanen. encteue OHK-rnpas, QHK —xenukas, [JHK-cBasbiBatoLWwmx 6enkoB.
OHK-nonumepasbl: kaTanusnpyemasa peakumns, opmbl, CBOMCTBA N (PYHKLUMN.

PennukaumoHHasa Burnka — obnacTtb yaBoeHusi monekynbl OHK. OcobGeHHocTn cOopku Begylien wu
otctatowen uenen AHK.

®parmeHTbl Okaszakm M ocobeHHocTn ux cuHTes3a. PHK — 3artpaBku. [dencteue npanmasel n [OHK-
nonvmMepassil |.

OHK-nurasel. 3annetenne HK B cnupans.

MexaHn3m geneHuns KomnbLEeBbIX XPOMOCOM BakTepui 1 pennukaums XpOMOCOM Y 3yKapuoT.

HenictBme Tenomepassbl.

Bupychaa OHK n OHK npokapuoTnyeckux KneTok.

Mnasmuapl.

OcobeHHoctn [OHK  aykapuoTudeckmx KneTok (pe3epBHble  KOMMM  FEHOB, MOBTOpPSOLLMECSH
nocneaoBaTenbHOCTU, NCEBOOMeHbI, NANMHAPOMbI).

HeTpaHcnvpyemble nocnefoBaTenbHOCTU (MHTPOHbI) 3YKapMOTUYECKUX FEHOB.

Untonnasmatnyeckas AHK aykapnoTnyeckmnx KneTok.

VcnpaBneHnne owmbok npu pennnkauumn.

Oco6EeHHOCTUN pennuKaLmmn B 3yKapnoTUYECKUX KINETKax.

TpaHcKpunNumMsa reHoB: NOHSATME, NPUHLNI.

PHK-nonumepasa, pacnosHaBaHue 30H npucoeguHeHns gepmenta k AHK, nHuynauusa TpaHckpunumm,
CMBbICIIOBbIE NOCNeA0BaTENBHOCTMY.

CwvHTes MPHK: anoHraumsa TpaHckpmnumm.

TepMuHaLnst TpaHCKPUNLMK.

MexaHn3mbl perynsimm TPaHCKpUNLUMK: KOHCTUTYTUBHBbIE U MHAYLUGENbHbIE FeHbI.

Benku-akTMBaTOpb! TPAHCKPUMLIMW.

Benku-penpeccopbl TpaHCKpUNLUN.

CuvrHanbHble MorneKynbl Ans 6enkoB-perynsiTopoB TPaHCKPUNUUNA.

MpucoeanHenne perynatopHeix 6enkos K AHK.

Crp-6ernok - npumep 6enka rmobanbHOro perynmpoBaHus.

PerynaTtopHble HykneoTuapl.

Mogenb onepoHa anga ynpasneHus reHamu. Lac-onepoH.

PerynupoBaHne akTMBHOCTU reHOB C NOMOLLbIO aHTUCMbIcrioBon PHK.

OcobeHHocTn PHK-nonvmepasbl 9ykapuoTUYECKNX KIEeTOK.

MHrMBuTOopbl TpaHCKpUNLMK.

MocTTpaHCcKpmNUUOHHLIV npoueccuHr: obpasoBaHne pPHK n TPHK 13 npealecTBeHHMKOB.
eTeporeHHble aaepHble PHK - npealwectBeHHMKM aykapuoTudeckmx MPHK.

Mpoueccunr npegwecteeHHnkoB MPHK. Ponb MaPHK B Bbipe3aHum MHTPOHOB M BOCCOeAMHEHUN
3K30HOB.

OGpaTHas TpaHCKpunuus.

PHK-3aBucumas PHK-nonnumepasa.

leHeTun4eckuit koa. Ero ocobeHHoCTW.

MpokapmoTnyeckne pubocomsi.

LinTonnasmatumyeckne pubocombl 3yKapuor.

TpaHcnauna: NOHATNE, OCHOBHbBIE MPUHLNMBI U 3Tanbl.

Ponb TPHK kak agantepa, npasuna peueccuu.

CrpykTypa TpaHcnoptHon PHK.

Pamkn cunTbiBaHMSA reHeTuyeckon nHdopmaLmm.

AKTMBaUNA aMUHOKUCAOT — nNepBbln 3aTan TpaHcnauun. AMuHoaumn-TPHK-cuHTeTasb!.
MHuummpytoime aMMHOKUCNOThI Y MPOKapmUOT U 3yKapuoT.

WHuumaumsa TpaHecnaumn.

AnodHraums. Ctagum anoHraumnu.

TepMmuHaunsa TpaHcnsaumn. PennsmHr doakTopebi.

OC0BEeHHOCTUN TpaHCALMM Yy NPOKapUOT U 3yKapumoT.

Monucombl. CoBMecTHast TpaHCAAUUS U TpaHCKpunums y 6aktepun.

MpekpalieHue cuHTesa bernka Ha gedektHon PHK-nocpegHuke. ®yHkumoHmpoBaHue TMPHK.
YHUYTOXEHME fedeKTHbIX OENKoB XBOCTOBOW NPOTEA30M.

MoCTTpaHCNALNOHHBIN NPOLLECCUHT.



65. AOpecoBaHHbI TpaHCnopT 6enkoB.

66. NIHrmbutopbl 6enkoBoro cMHTe3a.

67. BoigeneHue OHK n pectpukumoHHasa oparmeHTauus.

68. MNLP-aHanus.

69. PekombumHaHTHbIe HK.

70. UNcnonb3oBaHune JHK-TexHonorum gnsa seipajmBaHus MOaAMPULMPOBAHHBIX MUKPOOPraHU3MOB —
npoayLeHToB BMONOrnyeckn akTMBHbIX BELLECTB

71. Wcnonb3oBaHne [QHK-TexHonornn gnsa paspaboTkn HOBbIX NOAXOA0B NIeYEeHUs HacneaCcTBEHHbIX
3aboneBaHui, a TaKke ANs naeHTUdMKaLUM IMYHOCTU N YCTAaHOBMEHUSA POACTBA.

OueHKa 3HaHWIN, YMEHUN N HAaBbLIKOB, XapakTepusyolwasa atanbl opMUpoBaHNSA KOMMNETEHUMIA B
pamMkax U3yvyeHns OUCLMMINHBLI OCYLLECTBSETCA B XO4€E TEKYLLEN N NPOMEXYTOYHOWN aTTecTauunn.

Tekywaa aTrectaumss NpoOBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekylwen atrectaumm
obyvatomMxca no nporpamMmMaMm  Bbicliero obpasoBaHusi BopoHexckoro  rocygapCTBEHHOMO
YHUBepcuTeTa. Tekywas atrectauus NpoBoguMTca B popmMax: ycmHozo ofpoca (UHOusudyasibHbIl 0npoc);
NUCbMeHHbIX pabom  (8bIMNONIHEHUE  MPAKMUKO-OpUEHMUpPOBaHHbIX 3adaHuli, nabopamopHbie pabomsi);
mecmuposarus. Kputepun oueHnBaHns npuBeneHbl Boille.

lMpomexxyToyHas aTTecTaums NpoOBOAMTCA B COOTBETCTBUM C [lOMNOXeHMeM O MPOMEXYTOYHON
aTTectaumm obyyarLmnxcs No nporpaMmmam Bbicllero obpasoBaHusi.

KOHTponbHO-U3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTaumu BKMYalT B cebs
TeopeTnyeckme Bonpochl, NO3BOSSIOLLME OLEHUTb YPOBEHb NOSNYYEeHHbIX 3HAHWIA.
Mpy oueHMBaHMM UCMNONb3YIOTCA KONMMYECTBEHHbIE LUKamnbl OLEeHOK. Kputepun oueHnBaHus NpuBeaeHbl
BbILLE.



