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PABOYAA MPOrPAMMA YYEBEHOW ANCLUUNNUHBI
B1.0.44 MonekynsipHas 6uonorus

1. Koag U HaumeHoOBaHMe HanpaBleHusA noarotoBku/cneynanbHOCTH:

30.05.01 MegunumnHckag b1uoxmmms

2. Cneunanusauusa: MeguumHckas buoxmmus

3. KBanudumkauma BbinyCcKHUKa: Bpay-oGMOXMMmK

4. ®opma oby4eHusn: O4yHaga

5. Kachegpa, oTBevarowas 3a peanmsaymio QUCLUUNNUHLI: Kadeapa MeanumHCKon
ornoxummnn n Mmmkpobuosnorum

6. CoctaBuTENM NnporpamMmmbil:

Monoea T.H., A4.6.H., npodeccop;

CadhoHoBa O.A., K.6.H., AOUEHT;

Wynbrun K.K., K.6.H., AOUEHT;

ArapkoB A.A., K.0.H., OOLEHT;

Kpbinbckun E.[., K.6.H., OOLEHT;

BepeBknH A.H., K.6.H., CT. npenogaBsaTtenb.

7. PekomeHaoBaHa:
HMC meaunko-6uonorndeckoro cpakynbTeTa, npotokon Ne5 ot 23.06.2021

8. YuebHbIn roa: 2023-2024, 2024-2025 CewmecTp(bl)/TpumecTp(bl): 6, 7



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl 61150 mcs:

Hay4uTb CTyAEeHTa MPUMEHSTb NPU N3y4EHUN NOCHeayoLWNX OUCUUNINH 1 NpU
npocdeccrnoHanbHON AeATENBHOCTU CBEAEHNSI O MONEKYNAPHOM CTPOEHUM XMBbIX OPraHn3MOB,
MOMNEKYNSAPHbIX NpoLeccax XU3HeLesaTeNbHOCTH.

3adayu y4ebHoU OuCyunuHbI:

- MOHMMaHNA OCHOB CTPYKTYPHOW OpraHu3auuun, XMMUYECKOW Mpupoabl U POSfiv OCHOBHbIX
OMOMONEKYN, XUMUYECKMX HABMEHUA W NpoLeccoB, MpoTeKalwlWmMx B OpraHuaMe Ha
MOMEKYNSPHOM  YpPOBHE,  (PYHKUMOHMPOBAHUSA  OCHOBHbIX  BGUOMakpoOMOMeKyn  KneTku,
Yy4YacTBYOLLMX B NepeHoce reHeTU4eCcKon MHopMaLmm;

- 3HaHWKM TeopeTn4ecknx ocHoB 06 aTtanax pennukaunn OHK n buocnHtese 6ernka;

- 3HaHWS LeHTparnbHbIX NyTen Metabonnama HyKNenHOBbIX KUCNOT N MEXaHU3MOB X PErynaummn
B XXMBbIX OpraHnM3mMax;

-YMEHUS NOMb30BaTbCA HOMEHKNaTyponm WU  Knaccudmkaumen
COEOVHEHWI, MPUHATON B MONEKYNsSPHON Bronoruu;

-YMEHUsI  ONepupoBaTb  OCHOBHbIMW  MOSEKYNAPHO-6Monornyeckumm
TEPMUHOMOIMEN Mpu U3NOXEHUN TEOPETUYECKUX OCHOB NpeameTa;

- KOHKPETHbIX 3HAHWA O MNPUMEHEHUN METOAOB MOSEKYNApHON 6uonorm B MeauumHe,
NPOW3BOACTBE M HAYYHbIX NCCNEeOBaHUSX.

Ononornyeckn BaXKHbIX

NOHATUAMMU n

10. MecTo yyebHOM AncuuNuHbI B cTpykType OOIT:

YyebHas ancumnnunHa «MonekynsipHas 6uonornay oTHOCUTCS K oba3aTenbHon Yactn bnoka 1
«Oucunnnuuel (Mogynn)» ®defepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro craHgapTta
Bbicwero obpasoBaHus no cneumanbHoctn 30.05.01 MeguumHckaa Guoxmmus (cneynanmncr).
[ns ocBoeHus gucumnivHbl 06yyalroLWmnNca OOMKEH 3HaTb: OCHOBbI 06Len BGMoNorMn; OCHOBbI
CTPYKTYPHOM opraHmsauum u ¢YHKUMOHUPOBAHUSA OCHOBHLIX OMOMAaKpOMONEKYn KNeTkn wu
CYOKIeTOYHbIX OpraHesns; TeopeTuyeckne OCHOBbI (DEPMEHTATUBHOIO NpeBpaLleHnsl BELLECTB;
LeHTpanbHble NyTM MeTabonmama OCHOBHbIX BMOMaKPOMONEKYST U MEXaHU3Mbl UX perynauuu B
XXUBbIX OpraHnamMax; posb 6MoXMMmnYecknx NpoLeccoB B nepegade reHeTu4eckon nHpopmaumu.
«MonekynsapHaa Ouonorus» SABNSEeTCA NpealecTBYOWEN AONns  OCBOEHUA  OUCUUNIIMH
«MepguumHckue drnotexHonorumy, «ObLasa n KNnUHMYeckass UMMYHONOMNS », «KnuHunyeckas
nabopaTtopHasi AnarHOCTUKa.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yribTaTaMM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
KOMNeTeHuuun
OrllK- CnocobeH OlK-1.2 Ucnonbayet 3HaTb: TeopeTU4eckne U MeTogmuyeckme OCHOBBbI
1 nucnonb3oBaTb U OCHOBHble dyHOaMeHTanbHbIX  Hayk; MeTodonornyeckue
NPUMEHATb €CTECTBEHHOHAaYUHb! | NPUHLNMbLI U3Y4EHUS KUBbLIX CUCTEM, BKOYad
dyHAaMeHTarnbHbI € MOHATMSA U MeToAbl | MPUHLUUMBI TEOPUNM W  NPAKTUKA U MPaKTUKK
€ W NpuKnagHble nccnenoBaHu Npu | Meanko-bMonornyeckoro  SKCNepuMeHTa,  ero
MeLM LMHCKME, peLueHun TEXHMYECKOro 1 MaTeMaTMyecKoro obecneyeHus.
€CTECTBEHHOHAY4H npodeccnoHarnbHbIX

ble 3HaHuA Ons 3apay YMmeTb: ¢dopmynunposatb 3agauu

NOCTAHOBKU U

byHAAMeHTarnbHbIX Hay4HbIX WCCrefoBaHui u

peweHnsa pa3pa60TOK B obnactun meguumHbl 1 Guonormu,
CTaHOApPTHbLIX U onpepenatb 00BbeKT d)pr,ameHTaanoro
MHHOBALIMOHHbIX Hay4HOro nccnegoBaHnAa n MCnoJib3oBaThb
3agad COBpEMEHHbIE (bM3I/IKO-XVIMl/ILIeCKMe,
ﬂpOCbeCCMOHaﬂbHO BroxmmMmmnyeckue n Meanko-buonornyeckue

" OesaTtenbHOCTU

MeTodbl nccnegoBaHnAa

BrnageTtb: CnoCOGHOCTLIO oOMpedenaTb Lenn u




3agauun byHOaMeHTanbHbIX

ncecnegoBaHnn  m paspaboTok B
MeOULINHBI " ovonoruu; HaBblKaMu
nnaHupoBaHns  pyHAaMeHTanbHbIX  Hay4YHbIX
uccrnegoBaHMn B obnactm MeAuUMHbE U
Buonoruu, noadopa AnMsanHa pyHaaMeHTanbHbIX
Hay4HbIX MCCnegoBaHWA B COOTBETCTBMM C
uensmMuM M 3agadvyamuv; HaBblKaMU MPOBeOEHUs!
dyHAaMeHTanNbHbIX HaYy4YHbIX WCCNEeAOBaHUA U
pa3paboTok B obnactu mMeauumHbl U Guonorum,

Hay4HbIX
obnactun

aHanu3a W UHTepnpeTauuMum  MOJNyYeHHbIX
pes3ynbTaTos.

OlK- | CnocobeH kK | OMNK-5.1 | MNoHumaeT 3HaTb: MONEKyNspHble MeXaHW3Mbl XpaHeHus,

5 opraHu3aumu n CYLLHOCTb nepegaym uW  peanu3aummM  HacnegcTBEHHOW
OCYyLLEeCTBNEHUIO BroxmMmmnyeckux MHopmaLum

NpuKNagHbIX n npoLeccos, YMeTb: UCMNOfb30BaTb COBPEMEHHbIE MeToAbl

NpaKkTU4YecKmx NPOUCXOAALLMX B | MONEKynsipHOM Bvonorum ans

MPOEKTOB W MHbIX KrneTke YernoBeka nccnepoBaTenbCckon  paboThl, aHanM3npoBaTb

MeponpusaTun Mo

N3y4YeHUIo
OMOXMUMYECKUX W
dPU3NoNornYecknx
npoLieccos "
ABIEHUN,

NMPOUCXOAALLMX B
KneTke YyenosBeka

nony4yeHHble pe3ynbTaTbl U AenaTb BbiIBOAbI.
BnageTb: meTtogamu MOHeKyﬂHpHOVI oGuonoruun B
meaununHe, npon3sBoacrtee n Hay4HbIX
ncenegoBaHmnAax

12. O6beM AMcuUNnuHbI B 3a4eTHbIX eguHuUax/yac. — 7/252.

Popma NPOMEXYTOYHON aTTeCcTaLumm 3a4eT C OLEeHKOM (6 ceMecTp), 3Kk3aMeH (7 cemMecTp).

13. TpypoemkocTb No BMaam y4yebHon paboTbl

TpygoemkocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
6 7
AyaNTOPHbIE 3aHATUS 146 72 74
nekuum 32 16 16
. rpynnosble 48 24 24
B TOM yucrne:
KOHCYnbTaumm
nabopaTtopHble 66 32 34
CamocTosTenbHas paborta 70 36 34
B TOM YmMcrie: KypcoBas pabota (NpoekT)
dopma NpomexyTo4HOn aTTecTaLmm 36 36
(9k3ameH —  4ac.)
UToro: 252 108 144

13.1. CogepxaHne gUCUUNIINHLI

Peannsauus
pasgena
Ne n/n Hammzr;%i?ﬂmisza,qen a CopepxaHue pasaena AUCLMNINHLI ””ﬁg;gﬂr:: c
OHNanH-Kypca,
QYMK*
1. Nekuun
11 MonekynsipHas 6uonorusa — pasgen Hayku, n3yyaroLmmn

MonekynsapHaa Guonorus
KaKk Hayka: npepmer,
3agaum, OCHOBHBbI€e
HanpaBlieHUsA pa3BUTUA.
LleHTpanbHas aorma

MOneKynApHoOu 6uonorum

MOJeKynsipHoe CTpOeHMe n MOJEKYNSIpHbIE
MexaHu3Mbl NepeHoca reHeTu4eckon uHdopMauum
XMBbIX  OpraHvMamoB.  BrnmsiHue  MonekynsipHou
Guonornn Ha copepbl YEeNOBEYECKOW XM3HU. Pa3sutme
reHHown WHXeHepuu, co3paHve reHeTU4YecKku
MoANULMPOBAHHBIX OpraHn3moB. 3HaveHve
MOINeKynspHon 6uonorMm [ns 340pOBbs  YeroBeka.
WMccnepoBanus, WHULMMpOBAaBLUNE pasBuTHe




mMornekynsapHon Guonormn. [paeBuna Yapradda.
PeHTreHoCTpyKTYypHble uccnefoBaHna OpaHKNuH w©
YunkuHca. Mogenbs ctpyktypbl HK YotcoHa u Kpuka.
LleHTpanbHass pgorma  MonekynsipHon — Guonoruu.
Bektopbl nepeHoca reHeTU4eckom wuHopmauun B
KreTke: OHK — PHK — 6enok. [loHATMe o
pennukaummn, TPaHCKPUNUMM, o6paTHOM TPaHCKPUMLMK,
TpaHCnALmmn. leHeTnyeckas ponb PHK  kak
nocpegHuka mexay reHamm n 6enkamm. Obias cxema
B6uocurHTe3a b6enka. PMbocombl — MakpoOMONeKyrnsipHble
KOMMnekcbl Ans ©OuocumHTesa OGenka. ConpshkeHHas
TpaHckpunuma-TpaHcnaumsa.  AMuHoauun-TPHK  kak
cybecTpathl M UCTOYHMK 3HEpPrun Ansi cuHTesa Genka.
MoHaTMe o reHeTnyeckom koge. KomOuHauum
HYKNEOTMAOB - TPUMNMETHI, CryXaline KogoHamu.

1.2

MonekynsipHble OCHOBBI
HacneacTBEHHOCTM.

Ctpyktypa wn  yHKUUM
OHK

leHbl - cermeHTbl Monekyn [OHK, — nonumepa,
COCTOSAILLEro U3 NWHENHOW MOCneaoBaTeNbHOCTH
Hykneotngos. CocTtaB Hykneotmgos. [lypuHOBble U
NMPUMUANHOBBIE a3oTucTble OCHOBaHMUS.
HomeHknaTypa  Hykneo3mgoB W HYKIeoTMOOB.
O6pasoBaHne ochoanadmpHbix cBazen. OHK —
ABOMHas  cnupane. KomnnemeHTapHble  napbl
a30TUCTbIX OCHoBaHui. O6GpasoBaHMe BOAOPOAHbIX
cBA3en Mexay OcCHOoBaHuAMWU. CTPYKTYPHbIE T[eHbl,
perynsaropHble 1M MexreHHole  yyactkm  OHK.
OCOBEHHOCTM NPOKaApUOTUYECKON N 3yKapMOTUYECKOW
OHK.  Cynepcnupanusdauma  OHK.  [epsuyHas,
BTOpPUYHas, TpetndHas ctpyktypa OJHK. O6pasosaHne
HYKNEeoCOM C y4yacTueM TMCTOHOB. YPOBHWU YyMNakoBKu
XPOMOCOMBbI.

13

Oy6nupoBaHue OHK:
pennukauus

HacnepncteeHHbIN xapakrep reHeTn4eckon
MHdOopMaLnu. MonykoHcepBaTUBHbIN MEXaHU3M
pennukaumu. PasgeneHne gByx HUTen oucnupanbHon
monekynsl [OHK - nepBbln 3Tan pennukauumn.
PacnnetaHne cynepcnupanen. Oeiictesue OHK-rupas,
OHK-xenukas. DyHKLMOHUPOBaHME 6enkos,
ceaAsblBatoWmxca ¢ ogHouenoveyHon AHK. CtpykTypa
pennukaLMoHHOW BUNKWN. OHK-nonnumepassl.
OcobeHHOCTM cOOopkM BepyLlen U OTCTarwen uenewn
OHK. ®parmeHTbl Okasaku n 0COBEHHOCTM UX CMHTE3a.
OHK-nurasel. 3annetenne OHK B cnupans. MexaHuam
aenexHuns KonbLEeBbIX XpPOMOCOM BakTepui.
OcoBeHHOCTM pennmKaLmm XxpoOMOCOMbI 3yKapuorT.

14

MpuHUMNbI
MaKpOMONEeKYNApPHOMN
CcTPYKTYpbl U cuHte3 PHK.
MexaHn3mbl  perynsauum
TpaHCKpUNUUmn

Kogupytowiue " HekoaupyoLme PHK.
WMHdopmaumoHHas PHK 1 reHeTudeckun  Kog.
CaoiicTBa reHeTudeckoro koga. CTpykTypa MaTpuyHOn
PHK (MPHK): MepBuyHas CTPYKTYypa "
yHKUMOHaNbHble obnacTu; TpexmepHas CTpyKTypa.
MHdopmocomel. TpaHcnoptHaa PHK n amuHoauun-
TPHK —cuHTetasbl. Ctpyktypa TPHK. ApganTtopHoe
3HavyeHne TPHK.  AmwuHoaumnuposanue  TPHK.
PnbocomHaa PHK. TpaHckpunuma reHoB. PHK-
nonumepasa: ocobeHHOCTH CTPYKTYpbI "
dyHKUMOHNpOBaHWe. Pacno3HaBaHWe Hayana reHa,
B3aMMOENCTBUE curma cyobeauHuLIbl C MPOMOTOPOM.

OnoHraums TpaHCKPUMNUMW. TepmuHaums
TpaHckpunuun. 3HadyeHne aKkTopoB TPaHCKPUMLUK.
Benkm - aktueatopbl M 6enku — penpeccopbl.

OcoBGeHHOCTM  CTPYKTYPbl U DYHKLMOHUPOBaHUS
perynaTopHbix GenkoB. PerynatopHble HykneoTugbl.
Mogenb onepoHa [gnd  ynpaBneHUs  reHamu.
PerynupoBaHne c nomowbio aHTtucmbelicrioson PHK.




OcobeHHOCTM TpaHcKkpunumn y aykapmoT. CTpykTypa
3YKapUOTHbIX NpPOMOTOpPOB. OHXxaHcepbl.
MocTTpaHCKPUNLIMOHHBIN NPoLECCUHr PHK.
CnnancuHr. CnnanceocoMbl — MakKOMOSEKYrnsipHble
KOMnnekcol, ypansawowue  MHTpoHbl u3  PHK
TpaHcnopTMpoBKa 3penon MPHK M3  sggpa.
WHrmbuTopbl TpaHckpunuuu.

15

BuocuHTes 6enka n
perynauuva TpaHcnauum

Punbocombl:  cTpykTypa ©  (pyHKUMOHMPOBAHWE.
Monnpubocombl. MHnummpyrowas TPHK. UHuuunauus
TpaHcnaumm.  OCHOBHblE  YYacCTHWKM  MexaHu3ma
WHMUmauun. Paktopbl MHMLMaumMM. dtanel UHALMAaLNN.
O6paszoBaHue WHWLMMPYIOLLLETO KoMnnekca.
DyYHKLMOHaNbHOE 3HayeHue aKuenTopHOro n
NenTUAHOro y4yacTkoB pubocomMbl. JnoHraums. Jtansl
anoHraumn. CesasbiBaHMe amuHoauun-tPHK. dakTopbl
AroHraymn. O6pasoBaHue nenTngHom CBA3MN.
TpaHcnokauums. TepmuHauus TpaHCnaumun.
[MoCTpaHCNSAUMOHHBLIN MPOLIECCUMHT U aapeCOBaHHbIN
TpaHcnopT 6GenkoB. Perynauwst  TpaHcnsuumn y
npokapuoT n aykapuoT. Ocobble PHK npekpawiatome
cvHTe3 ©Oemnka Mpu  CBsI3bIBaHMM  puBOCOMBI  C
nedeKkTHbIM PHK-nocpeaHukom. MHrmouTopsl
TpaHCnAUNK.

1.6

Ucnonb3oBaHue OHK-
TexXxHonorum B MeauLMHe,
NPOU3BOACTBE U Hay4HbIX
nccnegoBaHUsX

Boigenenne OHK u pecTpukunoHHas dparmeHTaums.
MuP-ananuns. PekombunanTtHele HK. Ncnonb3oBaHue
JHK-TexHonorumn ans BblpalLMBaHns
MOOMULMPOBAHHBIX MMWKPOOPraHM3mMoB -
npoayLEeHTOB TFOPMOHOB, OMOMOrMYecKkn akTUBHbIX
nentuaoB, aKToOpPoB, Y4acCTBYKOLWMX B CUCTEME
CBEPTbIBAHUSA KPOBW; BbISIBIIEHUA MHPULMPOBAHHOCTU
yernoBeka OakTepusmMu wnM Bupycamu, paspaboTku
HOBbIX NnoaxoaoB neyeHus HacneacTBEHHbIX
3aboneBaHn, BbISIBIIEHUS HOCUTENbCTBA
NaToNiorMYyeckMx reHOB, ABMSIOWMXCA  MPUYMHOWM
HacneacTBeHHblXx  OonesHer, a Takke  Ans
naeHTMdrKaLnm IMYHOCTU N YCTAaHOBMEHUSA POACTBA.

2. MNpakTnyeckue 3aHATUA

2.1

2.2

3. llabopaTopHbie 3aHATUSA

3.1

MonekynsipHas 6uonorus
KaK Hayka: npegmer,
3apayvu, OCHOBHbIe
HanpaBneHWsi pa3BUTUA.
LleHTpanbHasa gorma
MoJIeKynsipHou 6uonoruu

HyknenHoBble KuCroTbl. ®yHKUMWM, noKanusauus B
KneTke, NepBuYHasi CTPyKTypa. MsyuyeHue xmmmyeckoro
cocTaBa pubOHYKNEoNpPOTEUHOB APOXKEN.

3.2

MoneKynﬂprle OCHOBbI
HacneaACTBeHHOCTM!.

CTpyKkTypa 1 oyHKLMM
OHK

BekTopbl nepeHoca reHeTudeckom uWHdopmauun B
knetke: OHK — PHK — ©6enok. [loHsaTne o
pennukaumm, TpaHCcKpUnuumM, obpaTHON TpaHCKpUNuuK,
TpaHcnsAumn. MeTabonuam HyKNevHOBbIX KUCMOT B
opraHuame Yernoseka. HapylweHus HyKneoTUaHOro
obmeHa. OnpepeneHve  cofepXaHWss  MOYEBOW
KUCMNOTbI B CbIBOPOTKE KPOBMU.

lMpuMeHeHne cnekTpooTOMETPUYECKOro Metoaa Ansd
MOIeKynsapHo-6ronornyecknx nccrnegoBaHui.
WccnepoBaHve cnekTpoB MOMMOLLEHMS HYKNEWHOBbIX
KMCMOT 1 HYKNeoTnaoB..

OnpegeneHne konuyectBa CyMMapHbIX HYKITEMHOBbIX
KucnoT B buonornyeckmx obpasuax.

PedepatuBHas pabota no Teme «[lpumeHeHne
METOAOB MOSEKYNAPHON BUonorum B MeguumnHe»

3.3

Oy6nupoBanue OHK:

CoeanHeHus, ncnosib3yemble B Xoae penimnkauynn, nx




pennukauunsa

BbisIBNIEHNE U oOLeHKa cogepXaHus. COoOoTHOLLeHue
NYPUHOBbIX " NUPUMUONHOBBIX OCHOBaHUN.
Xpomarorpauyeckmii  aHanu3 B MONEKynsipHou
Guonorun. PasgeneHne HykneoTMaoOB C  MOMOLLbIO
TOHKOCIOMHON XpomaTorpadum.

CemumHap no Teme: «MonekynsipHole  OCHOBBbI
HacneacTBeHHocTn. Ctpyktypa u  dyHkuumn [OHK.
Pennukaunsa».

3.4

MpuHUMNbI
MaKpOMOneKynsipHoOn

CTPYKTYpbI U cuHTe3 PHK

Ob6paTtHas TpaHcKpunums n MOJEKYMSIPHO-
Buonoruyeckune MeToapl, OCHOBaHHbIE Ha
MCnonb3oBaHnM 06paTHOM TpaHCKPUNTa3bl.
MpumeHeHue obpaTHO-TpaHcKkpunumMoHHon [P ans
AVarHoCTVKn 3aboneBaHni.

AHann3 ypoBHsI MNpeAcTaBNeHHOCTM TPaHCKPMNTOB
reHoB. OnpegenexHne BUPYCHOW Harpysku

CemuHap no teme: «[puUHUMNBI MakpOMOMEKYNSAPHON
ctpyktypbl PHK. TpaHckpunums.»

PedepatnsHast paGota no Teme «OcoBeHHOCTU
TpaHCKpUNuun " NOCTTPaHCKPUMNLNOHHOM
moandpukminm PHK»

3.5

BuocuHTes 6enka n

perynsauua TpaHcnaumm

PedepaTtuBHas paboTta no teme «bnocmHTes Genka n
perynauus TpaHcnaunm»

PeweHne 3apgay no teme: «[llepeHOC reHeTU4eckon
MHdOpPMaUUKN. eHeTUYeCKnn Kogy.

CemuHap no Teme: «TpaHcnsaums.»

3.6

Ucnonb3oBaHue OHK-

nccnegoBaHuAX

TEeXHONorMn B MeguumHe,
npoun3BoacTBe U Hay4HbIX

MpyMeHeHne 1 NepcneKkTUBbI UCNOMb30BaHNA METOO0B
MOneKkynspHon 6uonormm B pasnuyHbIX  cdepax
YernoBEYECKOM XN3HMW.

BblgeneHvne n o4ncTka HyKNenHOBbIX KMCMOT.

Mop6op npavMmepos. Bbi6op rOMOJTOTUYHbIX
nocneaoBaTenbHOCTEN FEeHOB.
Opranusauma [lUP-nabopatopum wn  noctaHoBka

nofiMMmepasHon LLenHOM peakumn.

OueHka acbdpekTnBHocTH MUP.

OnekTtpodopes Kak MeTod pasgerneHus u aHanusa
OUMOMaKpOMONneKynn M UX COCTaBHbIX KOMMOHEHTOB.
PasgeneHne monekyn meTodoMm anektpodopesa B
npakTuke MOJIEKYNSAPHO-BMONorMyecknx
nccnenoBaHun. OnektpodopeTnyeckoe pasgeneHune
HYKITEUHOBBIX KUCIOT U HYKNEOTUAO0B.

CemuHap no Teme: «MonekynsapHo-reHeTu4eckme
mMeToAdbl uccredoBaHun. MexaHnambl penapauumn u
perynsaumm akTMBHOCTU FEHOBY

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)

No HaumeHoBaHue TeMbl
n/n | (pasgena) AvcumnnuHbl | Jlekuun Fpynnosbie JlaGopatopHsle CamoctoaTenkHas Bcero
KOHCynbTaummn paboTa

MonekynsipHas 28
Ovonorus Kak Hayka:
npeamert, 3apaaum,

1 | OCHOBHble 4 8 4 12
HanpaBreHUA pPa3BUTUS.
LeHTpanbHas gorma
MONeKynsApHOW
6uonoruu
MonekynsipHble OCHOBbI 40
HacneacTBEHHOCTM.

2. CTpykTypa u yHKUUMU 6 8 16 10
OHK
Oy6nupoBaHue OHK: 4 8 8 12 32
pennuvkauus

4. MpuHUMNBI 8 12 12 40




MaKpOMOneKynspHoOn
CTPYKTYpbl UM CHUHTe3
PHK. MexaHusmbl
perynaumu
TPaHCKpUNuum

BuocuHTes ©Oenka wu 34
perynsiumsa TpaHcnauum

Ucnonb3oBaHne [OHK- 42
TexXHonorumn B
MeauuuHe,
npousBoacTBe 7]
Hay4HbIX
nccnenoBaHUAX

KoHTponb 36

NToro: 32 48 66 70 252

14. MeToaun4yeckue ykasaHus ans oby4aroLwwmxcs N0 OCBOGHUIO AUCUMNIUHBLIL: O6bem
OVCUMMINHBLI COCTaBNSET 7 3a4eTHbIX eanHuUL, Bcero 252 yaca, n3 Kotopbix 146 yacos
COCTaBIsieT KOHTaKTHas paboTta obyyaroweroca ¢ npenogasartenem (32 yaca 3aHATUN
NEKUNOHHOro Tuna, 66 YyacoB 3aHATUIN NabopaTopHOro Tuna, 48 Yyacos — rpynnoBbIe
KOHcyrnbTauun), 70 YacoB cocTaBsrnseT camocTodTenbHas paboTa oby4varowerocs. N3yyeHne
AaHHOW ANCUMNMNHBI NpegycMaTpmuBaeT NpoBeAeHNE ABYX NPOMEXYTOYHbIX aTTecTauni n 4
TeKyLmnx atrectaumi. B 6 cemectpe 3annaHMpoBaHO NpoBeaeHNe ABYX TEKYLMX aTTecTaumm un
NPOMEXYTOYHOM aTTecTaumm B BUAE 3a4eTa, B CEMECTpe 7 — ABE TeKylumne aTtrectauum u
NpoOMeXyTOYHasa aTTecTaums B Buae aksameHa. Cpokv npoBeaeHus TekyLlen attectaumm
pernameHTUpyTCa KaneHaapHbIM ninaHoM NpoBeaeHnsa nabopaTopHbIX 3aHATUN, CPOKM
nposegeHne NPOMEXYTOYHOM aTTecTaunn ycTaHaBNMBaKTCA pacnucaHneM npomMeXxyTo4HOM
aTTecTtauuu, paspaboTaHHbIM B COOTBETCTBUM C y4EOHBLIM NnaHoM no cneuymansHocTn 30.05.01
MeaunumHckasa buoxmmms.

Mporpamma gucuunnuHbl NpeaycmaTpmMBaeT npoBeaeHne nabopaTopHbIX 3aHATUMN.
JIEKUMOHHBIN MaTepuan packpbiBaeT OCHOBHbIE TEOPETUYECKME BONPOCHI AAHHOW OUCLUNIIUHLI.
JTabopaTopHble paboTbl 06ecneunBaroT GOPMMPOBAHNE HEODXOOMMBIX B paMKax KOMMNeTeHLUMN
YMEHU N HaBbIKOB (BnageHun). N3yyeHne gaHHON AUCUMNNNHBI NpegycMaTpmBaeT Takke
CaMOCTOATENbHYIO paboTy. BbinonNHeHNe camocToATeNbHON paboThl Nnpeanonaraert:
Ka4yeCTBEHHYH NOAroTOBKY KO BCEM BMAaM y4ebHbIX 3aHATUI; pedepupoBaHme u
aHHOTMpPOBAaHME yKa3aHHbIX NpenogaBaTenemM NCTOYHUKOB NUTEpaTypbl; CUCTEMATUYECKNN
NPOCMOTP NEPUONYECKNX N3OAHUI C LieNblo BbIsIBNEHM nybnvkaumi B o6nactn nsy4yaemom
npobnemaTuku; n3yvyeHme ydebHom nutepaTypbl; MICNONb30BAHNE MHTEPHET-PECypCcoB. B
npouecce caMOCTOATENbHON NOArOTOBKM NMPU OCBOEHUN ANCLMMIANHBI HEOH6XOANMO U3YUNTb
OCHOBHYIO niuTepaTypy, 3aTeM — ONONMHUTENBHY. IMEHHO 3HAKOMCTBO C AOMOSTHUTENbHON
nuTepaTypon, 3Ha4YUTENbHAsA YaCTb KOTOPOW CYLLECTBYET Kak B Ne4aTHOM, TakK U SNEKTPOHHOM
Buae, cnocobcrsyet 6onee rnybokoMy OCBOEHMIO U3y4EHHOro MaTepuana.

[eaTenbHOCTb CTyAEeHTa NPU OCBOEHUN AAHHOW ANCLMMINHBI perfnameHTupyeTcs padoyen
nNporpaMmon ANCUMNINHBI, KaneHaapHbIMU NiiaHaMmn NEKUMOHHbBIX U NabopaTopHbIX 3aHATUN.
Mpwn peanu3aunn QUCUUNIIMHBI UCNOSb3YHOTCS 3NIEMEHTbLI 3NTEKTPOHHOIO 06yYeHus 1
AVNCTaHUMOHHbIE obpa3oBaTerbHble TEXHOOMMN.

15. lNepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHag nureparypa:

Ne n/n NcTOYHMK

XKykoBa, A.I'. MonekynspHas 6uonorus: y4ebHuk ¢ ynpaxHeHusmu n 3agadamum / A.l. XKykosa, H.B.
Kunsunuyenko, J1.I'. TopoxoBa. — Mocksa ; Bepnun : Oupekt-Meguna, 2018. — 269 c. : un., Tabn. — Pexum

L poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=488606 . — bubnvorp. B
KH. — ISBN 978-5-4475-9674-3. — DOI 10.23681/488606. — TEKCT : 9MEKTPOHHbIN.
5 Buoxmmus / nog pea. E. C. CeBepuHa.— Mocksa : TOOTAP-Meaua, 2015. — 768c. -

<URL:http://www.studmedlib.ru/book/ISBN9785970427866.htm|>.
3. Kpebc, [0. leHbl no Jbtonny / . Kpebc, 3. NongwrenH, C. Kunnatpuk ; peq. nep. [1.B. Pebpukos,



https://biblioclub.ru/index.php?page=book&id=488606
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A

H.1O. YcmaH. - 2-e uag. (an.). - Mocksa : JlabopaTopusi 3Hanun, 2017. - 922 c. : un. - ISBN 978-5-
00101-582-6 ;. URL.: http://biblioclub.ru/index.php?page=book&id=482862
0) gononHWTenbHasa nuTepartypa:
Ne n/n NcToYHMK
HyknewnHoBble kucnothl : oT A go A/ nog pea. C. Mionnep ; nep. ¢ aHrn. KO.B. Kuceneson, A.A.
4 CwuHiowuHa ; nep. aHrn. nog pea. E.I'. Mpuropeesa n gp. - 2-e nsa. - Mocksa : BUHOM. JlabopaTtopus
) 3HaHuin, 2015. - 424 c. : wn. - bubnwuorp.: c. 409-412. - ISBN 978-5-9963-2406-4 ;- URL:
http://biblioclub.ru/index.php?page=book&id=362839
HyknenHoBble KUCMNOThI : 3NEKTPOHHOE yyebHoe nocobue / MMHUCTepcTBO 06pa3oBaHMsa N Hayku
Poccuiickon ®epepauuun, depgepansHoe rocyaapcTBeHHoe biompkeTHoe obpasoBaTensHoe
5 yypexaeHue BbicLlero obpasoBaHnsa «KemepoBCkuI rocyaapCTBEHHbIV yHUBepcuTeT», Kadeapa
' opraHuyeckon xmmum ; coct. T.H. MpuweHkoBa n ap. - Kemeposo : KemepoBckuii rocygapCTBEHHbIN
yHuBepcuTteT, 2015. - 99 c. - bubnwmorp.: c. 92. - ISBN 978-5-8353-1846-9 ; URL:
http://biblioclub.ru/index.php?page=book&id=481587
MpuweHkoBa, T.H. HyknenHoBble kucnoThl : yyebHoe nocobue / T.H. MpuwwieHkosa, T.B. Yynkosa, E.A.
6 Llepbakosa ; MuHuctepcTBo obpasoBaHua n Haykm P®, FOY BIMO «KemepoBckuin rocynapcTBeHHbIN
' yHuBepcuTeT». - KemepoBo : KemepoBckuii rocygapctaseHHbin yHuBepcutet, 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 : ¢ 3agayamu [>xoHa YuncoHa u
7. Tuma XaHnTa : B 3 1. / Bptoc AnbbepTtc [n ap.] .— Mocksa ; Wxesck : HUL "PerynspHas n xaoTndeckas
AnHamuka" : IHCTUTYT KOMNbIOTEPHbIX uccregosaHni, 2013.
Buonorus knetkn: yuebHoe nocobue / A.®. HukutuH [n gp.]. — Cankr-Metepbypr: CneufluTt, 2014, —
8. 167 c. // «YHuBepcuteTckasn bubnuoteka online»: anekTpoHHo-6ubnuoteyHasa cuctema. — URL:
http://biblioclub.ru
dannep, .M. MonekynapHasa 6uonorus KneTku : pykoBoAcTBo ans spaven / . M. ®annep, [.
9. Wwunac. —M. buHom-lpecc, 2012. -256 ¢
Dxepanbg M. ®annep MonekynspHasa 6uonorus knetkn / ®annep xepaneg M., lWunac dexunc. —
10.
BuHowm, - 2011. — 256 c.
KoHunyes, AnekcaHgp Cepreesud. MonekynsapHasa 6uonorus : Y4yebHuk ans ctya. By3oB, oby4. no
11 cneumanbHocTn 032400 "Buonorua” / A.C. Konnyes, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
"1 396, [1] c. : un., Tabn. — (Beicwee obpasoBaHue) .— bubnunorp.: c. 393-394,[1] .— ISBN 5-7695-
0783-7. 1 ak3
dannep, xkepaneg M. MonekynapHasa 6uonorus kneTtkm = Molecular basis of megical cell biology :
12 pykoBoAcTBO Ans Bpaden / kepansa M. ®annep, Oennnc lWunac ; nep. ¢ aHrn. nog odw,. pea. V.b.
" | 36apckoro .— M. : buHom-TIpecc, 2006 .— 256 c. : un., Tabn. ; 28 cM. — bubnuorp. B KoHuUe . —
Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 3K3
XKepebuos, Hukonan Akumosud. Broxmmus | Y4ebOHUK ans ctyq. By3oB, 00yd. MO HaNpaBneHusm 1
13. | cneumanbHocTaMm men.-6uon. npoduns / H. A. XXepebuos, T. H. MNMonoea, B. I'. ApTioxoB .— BopoHex
: N3p-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.
14 Oasup Knapk, NoHHn Paccen MonekynsipHas 6uonorusi: npocTon n 3aHnMmaternbHbin nogxog / Knapk
" | O., Paccen Jl.. - Komnanusa KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6
JlennHgxep, Anbbept. OcHoBbI Guoxumum : [y4ebHoe nocobue] : B 3 1./ A. JleHUHaXep ; nep. C aHrn.
15. | nog pea. B.A. Surensrapara un A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.]3/nep. B.I'. Topbynesa, M.[0. N'po3goeon n C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-1056.
16. | Onnuot B., nnunot O. Buoxumua n monekynspHas 6uonorusa. M.:AkagemkHura, 2006.
17. | bensicoBa H. Buoxumus n monekynspHas 6uonorus. M.:KHmwkHbIn gom, 2004.
B) MHPOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnansHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
18. | MOLBIOL. RU — Knaccuyeckas u monekynspHas 6uonorus (http://www.molbiol.ru).
19 National Center for Biotechnology Information /US National Library of Medicine
" | (http://www.pubmed.com).
20. | OBC 3nekTpoHHas 6ubnunoTteka TexHmnyeckoro Bysa. — URL: http://www.studmedlib.ru
21. | OBC YHuBepcuteTckasa bubnmoteka oHnanH. — URL: http://biblioclub.ru
22. | www.lib.vsu.ru — 3HB BI'Y

16. NMepeyeHb y4eOHO-MeTOaNYECKOro obecneyvyeHns ANs CaMOCTOATENIbHON PaboThbl

Ne n/n NcTouHunK

1 Buoxmmus / nog pea. E. C. CesepnHa.— Mocksa : FTQOTAP-Megua, 2014. — 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.html>.

2 MonekynsipHas 6uonorusa knetkn = Molecular biology of the cell : ¢ 3agaYamu I)xoHa YuncoHa n Tuma



http://biblioclub.ru/index.php?page=book&id=482862
http://biblioclub.ru/index.php?page=book&id=362839
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
http://www.studmedlib.ru/
http://biblioclub.ru/
http://www.lib.vsu.ru/
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A

XaHTa : B 3 T. / bptoc AnbbepTc [ ap.] .— Mockea ; xeck : HAL| "PerynspHas n xaotnyeckas
anHammka" : MIHCTUTYT KOMMbOTEPHbIX uccnegosaxHui, 2013.

Brvonorus knetku: yuebHoe nocobue / A.®. HukutuH [ ap.]. — Cankr-lMeTepbypr: Cneullut, 2014. — 167
3 c. Il «YHuBepcuteTckasi bubnumoteka online»: anekTpoHHO-6ubnnoTteyvHas cuctema. — URL:
http://biblioclub.ru

dannep, .M. MonekynapHasa 6uonorusa KneTku : pykoBoacTeo ans spaven / . M. ®annep, [. lWunac.
4 —M. BuHom-Tpecc, 2012. —-256 ¢

Dxepanbag M. ®annep MonekynspHasa 6uonorus knetkn / ®annep xepansg M., LWunac Oennc. —

5 BuHowm, - 2011. — 256 c.
KoHnues, Anekcangp CepreeBud. MonekynsipHasi 6uonorus : Y4ebHuK ang ctyq. By3oB, 00y4. no

6 cneumanbHocTn 032400 "Buonorua” / A.C. Konnyes, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
396, [1] c. : un., Tabn. — (Bbiclwee obpasoBaHue) .— bubnumorp.: c. 393-394,[1] .— ISBN 5-7695-0783-
7.1 3K3
dannep, xkepanbg M. MonekynapHasa 6uonorus knetkm = Molecular basis of megical cell biology :

7 pykoBOACTBO Ans Bpader / [xepanbg M. ®annep, eHHuc Lunac ; nep. ¢ aHrn. nog obuw,. pea. U.b.

36apckoro .— M. : BuHom-Tpecc, 2006 .— 256 c. : un., Tabn. ; 28 cM. — bubnuorp. B KOHUE M. —
Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 ak3

XKepebuos, Hukonan Akumosud. Broxmmus : Y4ebHuk ans ctyq. By3oB, 00yy. N0 HanpaBneHUsm m
8 cneumnanbHocTam Mea.-bvnon. npocmns / H. A. XKepebuos, T. H. Nonoea, B. I'. ApTioxoB .— BopoHex :
WN3g-8o BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.

Oasung Knapk, JloHHn Paccen MonekynspHas 6uonorus: npocton 1 3aHnmaTensHbin noaxon / Knapk .,

9 Paccen J1.. - Komnannga KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6
JlennHpgxep, Anbbept. OcHoBbI Bruoxumum : [ydebHoe nocobue] : B 3 1./ A. JleHuHaxep ; nep. ¢ aHrn.
10 noAa pea. B.A. SHrenbrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.] 3/ nep. B.I'. Topbynesa, M.[. N'po3goeon n C.H. MNpeobpaxeHckoro .— 1985 .— C. 741-1056.
11 annvot B., Annuot . Broxumus n monekynspHasi uonorus. M.:AkagemkHura, 2006.
12 Bensacosa H. buoxumusa n monekynspHas 6uonorus. M.:KHuwxHbI gom, 2004,
13 MOLBIOL. RU — Knaccuyeckast u monekynsapHas 6uonorus (http://www.molbiol.ru).
14 National Center for Biotechnology Information /US National Library of Medicine
(http://www.pubmed.com).
15 www.lib.vsu.ru — 3HB BI'Y

17. OOpa3oBaTesfibHble TEXHONOrMU, WUCNOMb3yeMble NpU peanusauum Yy4yebHOWM
AUCLUUNSINHBI, BKIOYas OUCTaHLUMOHHble oOpa3oBatenbHble TexHonoruu (AOOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O06Gy4YeHue):

1. YTeHune nekuun ¢ UCNoNb30BaHNEM Crian-npe3eHTaLmn.

2 . MHdhopmMaLMOHHO-KOMMYHWKALIMOHHbIE TexHonormm (koHCynbTauun npenogasaTtens yepes
TemaTnyeckme opymbl 1 BEBUHapbl C MCNONb30BaHNEM 3MEKTPOHHOW MHAOPMaLMOHHO-06pa3oBaTenbHOW cpeabl
®IrBOY BO "BI'Y" - ObpasoBatenbHbIv nopTan «3MnekTPOoHHbIN yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. VIHbopMaLUmoHHbIe TexHonoruu (goctyn B IHTepHeT)

4. 3HB BI'Y www.lib.vsu.ru

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:

YuebHas ayguTtopusa ons npoBefeHnst 3aHATUA NEKLMOHHOro Tuna:

CneunanuaupoBaHHaa mebenb, [Npoektop Epson EMP-X52, Hoytbyk Samsung NP-RV410 SO01R c
BO3MOXHOCTbIO MOAKMoYeHNs k cetn «MHTepHeT» WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019
Single OLV NL Each AcademicEdi-tion Additional Product.

YyebHas ayauTopus Ans NpoBedeHMs 3aHATUA CeMmHapcKoro Tuna (nabopaTopHble 3aHAaATud), Ans
NpoBefEeHUs TPYMMoBbIX U MHOMBUAYANbHBIX KOHCYNbTALMN, TEKYLLEro KOHTPOMSA M NMPOMEXYTOYHOW aTTecTauum
CneunannsmpoBaHHas Mmebernb, fo3aTopbl, NabopaTopHas nocyaa, cnekrpogotometp CP-56A, cnektpodoTomeTp
C®-26, annapat gnsi ropM3oHTanbHoOro anekrpodopesa SE-1, UICTOYHUK NUTaHMA ANns anekTpodopesa «Anbg-4»,
pH-meTp AHnoH 4102, TopcroHHble Beckl Techniprot T1, T3, T4, marHutHaa mewanka MM5, potamukc EImi RM1.

YyebHas aygutopus ONs NPOBELAEHUSI 3aHATUA CEMMHAPCKOro Tuna (nabopaTopHbIX 3aHATWI, TEKYLLEro
KOHTpONA W NpOMEXyToYHOW aTtTectauun) CneuunanunsmpoBaHHass mebenb, Habop nabopaTopHoW nocyabl U
LITaTUBOB, BbITSXKHON LWKad, XonoannbHUK-MOPO3ubHUK Stinol.

19. OueHo4HbIe cpeacTBa ANA NpPoBeAeHUA TEKYLen 1 NPOMEXYTOYHOWN aTTecTaumm

MopsdoK OLUEHKM OCBOeHMs oby4varlmMmucsa yd4eBGHOro matepuana onpepgensiercs
coaepkaHneMm crneayLmx pasaenos AUCUUNINHBI:


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
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HaunmeHoBaHve NnaukaTop(bl)
Ne OugeHo4Hble
/n pasgena OQuCLUUnnHLI KomneTeHuuns(un) [OCTUXEHUA cpencrea
(mogyns) KOMMeTeHummn
Or1K-1 CnocobeH
MCNONb30BaTb U NPUMEHSTb
dyHOaMeHTanbHbIEe U OlK-1.2 Ncnonb3ayeT
npuknagHble MeguLmHCcKue, OCHOBHbI€E
€CTECTBEHHOHAYYHble 3HaHUS €CTeCTBEHHOHaYYHbI
MonekynsipHas ONS1 MOCTaHOBKM U peLLeHus € MOHATUSA U MeToabI
Ouonorus Kak Hayka: CTaHAAPTHbIX U ncenegoBaHui npm
npegmer 3agaum WHHOBALMOHHbIX 3a4ay eLleHnmn
pea ’ A ’ H Az P KomnnekTtbl Kum
OCHOBHbIe npodeccuoHasnsHon npodeccnoHarsnbHbIX NS TEKYLLIX 1
1. | HanpaBneHusA OeaTenbLHOCTH 3agad y
NPOMEXYTOUHbIX
PasBUTUA. aTTecTauun
LleHTpanbHaa pgorma Orl1K-5 CnocobeH k OriK-5.1
MONEeKynApHON opraHusaumm un ocyLlecTBneHuto | NoHnmaeT CylHOCTb
ouonoruun NPUKNaaHbIX U NPaKTUYECKNX ONOXNMUNYECKNX
NPOEKTOB U MHbIX MEPONPUATUI npoLieccoB,
Nno N3y4eHUto BUOXMMUNYECKUX U nponcxoasiumx B
PU3NONOrMYECKUX NPOLLECCOB U KneTke YenoBeka
SIBNEHNN, NpoMCXoasiLLmMX B
KneTke Yyenoseka
KomnnekTtbl Knum
MonekynsipHbie
AN TEKYLWMX U
OCHOBBI NPOMEXYTOYHbIX
2. HacneacTBeHHOCTM. Or1K-1, OriK-5 Orll1K-1.2, OrK-5.1 P YTOHH
atTecTtauun,
CTpyKTypa n pyHKUUM
OHK npakTuyeckoe
3agaHune
KomnnekTtbl kKum
6nupoBaHue HK: N TEKYLLINX W
3 | Bybnwp A OMK-1, OTMK-5 OMnK-1.2, OMNK-5.1 | yul
pennukauus NPOMEXYTOYHbIX
arTectaymm
MpuHUMNbI KoMnnekTbl Kum
MaKpOMONEeKynApHON ONS TeKYLUX 1
CTPYKTYPbl MU CHUHTE3 NPOMEXYTOYHbIX
4 PYKTYP OMK-1, OMK-5 OMK-1.2, OMK-5.1 POMEXYTOHH
PHK. MexaHu3mbl aTTecrauun,
perynsauuu npakTuyeckoe
TpaHCcKpUNuuu 3agaHune
KomnnekTtbl Knum
NSA TEKYLLUUX U
BuocuHTes Oenka wu n,u, oMex y”;quIX
5 perynauus Or1K-1, OriK-5 OrllK-1.2, OrK-5.1 P YTOHH
atTecTtayun,
TpaHcAsAuum
npakTuyeckoe
3agaHue, Tect
Ucnonb3oBaHne [OHK- KomMnnekTbl Kum
TexXHonornm B ONS TeKYLUX 1
MeauuuHe, NPOMEXYTOYHbIX
6 A OfK-1, OMK-5 OrK-1.2, OMK-5.1 POMEMYTOIH
Npou3BOACTBE 7] aTTecTauun,
Hay4HbIX npakTuyeckoe
nccnegoBaHUsIX 3apjaHune
3ayeT: nepeyeHb
BOMpPOCOB (TeCT),
npakTtnyeckmne
NpomexyToyHas aTTecTauus HaBbIKN
do npxl)a KOHgTonﬂ 3avetr 3|<L;ameH K3amen: lepeyeHt
P P - ’ BOMpPOCOB (TecT,
KNM),
npakTnyeckue
HaBbIKN

20. TunoBble OLEHOYHbIE cpeaAcTBa U MeTOAMYECKME MaTepuanbl, onpegensiowme
npoueanypbl OLeHUBaHUSA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH




KOHTpOJ'Ib ycrnesaemMocCT no gncuuniinHe ocyuwecTBndeTcd C NoMoLbo creayrunx oueHOYHbIX

CPEacCTB:

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.
22,
23.

24,
25.
26.
27.

1. Texkywas aTTectaums

lMepeyeHb BonpocoB And TekyLwen attectaumm Nel (6 cemecTp)

WccnegosaHns, MHUUMMpOBaBLUME  pasBUTME  MONeKynsipHoW Ouonorum  (nmpaBuna Yapradda,
PEHTITEHOCTPYKTYPHbIE UccnenoBaHus PpaHknuH n YunkuHca v ap). BnnsHne monekynspHon 6uonormum Ha
chepbl YENOBEYECKOM XXN3HN.

LleHTpanbHas gorma monekynspHon 6uonoruu. MNpuHUMN KOMNIEMEHTAPHOCTML.

PHK kak nocpegHuk mexay reHamm u Genkamu. OTnuumtenbHble ocobeHHocTu cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.

O6wume npuHumMnbl cvHTe3a 6enka. Pubocoma kak katanmsatop (popMMpOBaHWS MNENTUAHbIX CBA3EW.
MoHaTue o penapauuun Kak 0 MaTPUYHOM CUHTE3E.

"eHbl kKak cermeHTbl Mmonekyn AHK — nonumepa, coctosiero ns Hykneotnaos. CocTtaB HyKNeoTnaoB.
MypuHOBbLIE N NMMPUMUANHOBbLIE a30TUCTbLIE OCHOBaHUS.

HomeHknatypa Hykneo3ngoB u HykneotugoB. O6pasoBaHne ¢ochoamapmpHbIX CBA3EH Mexay
MOHOHYKNneoTngamu.

IOHK — gBonHas cnupanb. KomnnemeHTapHble napbl a30TUCTbIX OCHOBaHU. O6pasoBaHMe BOOOPOOHbBIX
CBSA3e Mexay OCHOBaHUAMM.

MonsipHocTb OHK. Xumudeckne n cTpykTypHble 0COBEHHOCTU MOSNMHYKEOTUOHbBIX LEenen.

CTPYKTYpHbIE FeHbl, pEryNATOPHbIE N MeXreHHble ydacTku AHK.

Cynepcnupanusaums OHK.

MepBuyHasn, BTOpMYHas, TpeTnyHas cTpyktypa OHK. OB6pasoBaHue Hykneocom C yy4acTMeM FMCTOHOB.
YPOBHM YMaKkoBKM XPOMOCOMBI.

HacnencTBeHHbIV XxapakTep reHeTndeckon nHdopmaumm. NonykoHcepBaTUBHbBIN MEXaHW3M pennmKaumm.
Pasgenenne aByx HuTen GucnuvpansHon monekynbl OHK — nepBbin aTan pennvkaumn. PacnnetaHue
cynepcnupanen. Jencreue OHK-rupas, JHK —xenukas, JHK-cBasbiBatowmx 6enxos.

OHK-nonumepasbl: katanuanpyemas peakuuns, hopmMbl, CBOUCTBA U PYHKLMMW.

PennukaumoHHasa Bunka — obnactb ygBoeHusi monekynbl [OHK. OcobeHHocTn cbopku Beaylien u
otctatowen uenen OHK.

®parmeHTbl Okasakm u ocobeHHocTM ux cuHTesa. PHK — 3artpaBku. [einctBue npanmasbl n OHK-
nonnmepassl .

OHK-nurasel. 3annetexnne AHK B cnupane.

MexaHn3m geneHus KonbLeBbIX XPOMOCOM DakTepuii 1 pennmkaumns XpoOMOCOM Y 3yKapuoT.

[HewncTtBre Ternomepassl.

BupycHasa JHK n JHK npokapnoTnyeckux KneTok.

Mnasmuapl.

OcobenHoctn [OHK  aykapmoTuyecknx  KNeTok (pesepBHble  KOMWM  TEeHOB,  MOBTOpSHOLLMECH
nocnenoBaTefnibHOCTU, NCEBAOMEHbI, NANIMHOPOMBbI).

HeTpaHcnupyemble nocneaoBaTenibHOCTU (MHTPOHbI) 3YKapUOTUYECKMX FEeHOB.

Lintonnasmatuyeckas AHK aykapnoTuyeckmnx KneTok.

VcnpaBneHune owmbokK Npu penninkauumn.

OcobeHHOCTM pennmKaumm B 3yKapuoTUiIeckmx KneTkax.

MepedeHb BONpocoB And TekyLen attectaumm Ne2 (6 cemecTp)

TpaHCKPUNUUSA reHOB: NOHATUE, NPUHLUA.

PHK-nonumepasa, pacnosHasaHue 30H npucoeanHeHns depmenTa k AHK, numumauma TpaHckpunuuu,
CMbICOBbI€ MOCNeA0BaTENbHOCTH.

CunTe3 MPHK: anoHraums TpaHckpynumn.

TepmyHaunst TpaHCKPUML MK,

MexaHuambl perynsaumm TpaHCKpUNUUN: KOHCTUTYTUBHbIE U UHAYLUNOENbHbIE TeHbI.

Benkun-akTnBaTopbl TPAHCKPUNLNK.

Benkun-penpeccopbl TpaHCKpUNUUK.

CurHanbHble Monekynbl AN 6enkoB-perynsaTopoB TPaHCKPUNLUK.

MpucoeanHeHune perynatopHbix 6enko k AHK.

. Crp-6enok - npumep 6enka rnobanbHOro perynupoBaHus.

. PerynsitopHble HykneoTugbl.

. Mogenb onepoHa ong ynpaBneHus reHamu. Lac-onepoH.

. PerynupoBaHune akTMBHOCTM reHOB C MOMOLLLI0 aHTUCMbIcoBon PHK.

. OcobeHHocTn PHK-nonvmepasbl ayKapMoTUYeCKMX KIETOK.

. VIHrmbuTopbl TpaHckpunuuu.

. [ocTTpaHCKpMNUUOHHBIN npoueccuHr: obpasosaHue pPHK n TPHK 13 npelwecTBeHHUKOB.
. [eTeporeHHble agepHble PHK - npealectBeHHMkM aykapuotudeckmx mPHK.



18. lMpoueccuHr npeawwectseHHkoB MPHK. Ponb MaPHK B Bbipe3aHun MHTPOHOB 1 BOCCOEANHEHUUN SK30HOB.
19. Ob6paTHasa TpaHCKpUNUmA.
20. PHK-3aBucumas PHK-nonumepasa.

lMepeyeHb BONpoOCOB Ans TekyLen atrectaumm Ne1 (7 cemectp)
leHeTu4ecknn kog. Ero ocobeHHoCTN.
lMpokapnoTnyeckne pudbocomol.
Lintonnasmartumyeckne pubocombl 3ykapuor.
TpaHcnAuus: NOHATUE, OCHOBHbIE MPUHLUUMbI U 3TanbI.
Ponb TPHK kak agantepa, npasuna peueccuu.
CTtpykTtypa TpaHcrnopTHon PHK.
PaMKkn cuntbiBaHMS reHeTnyeckon nHgopmaumn.
AKTMBaLMNA aMMHOKMCNOT — nepBbl 3Tan TpaHcnaumn. AmmHoaumn-TPHK-cuHTeTasb!.
VHMUMMpyoLwme aMMHOKUCIIOThI Y MPOKapuoT U 3yKapuoT.
. MHuumaumsa tpaHcnaumn.
. AnoHraumsa. Ctagum anoHraummn.
. TepmuHaums TpaHcnauumn. PenuauHr pakTopbl.

CoNoA~WNE

PR
N R O

lMepeyeHb BONPOCOB ANns Tekylen attectaumm Ne2 (7 cemecTp)
OcCoBeHHOCTM TpaHCHAUMN Y NPOKapuMOT U 3yKapuoT.
Monucomebl. CoBMECTHas TpaHCNSaUMS 1 TpaHCKpunums y 6akrepui.
MpekpalweHune cuHTesa benka Ha gedexktHon PHK-nocpegHuke. ®yHkumoHnposaHne TMPHK.
YHuUTOXEHME AedeKTHbIX OENKOB XBOCTOBOW NPOTEA30M.
MocTTpaHCNALMOHHBIN MPOLECCUHT.
AfnpecoBaHHbIN TpaHCNOPT GENKoB.
MHrmMbumTopbl 6enKoBOro cUHTE3a.
Bbigenenne [JHK 1 pecTpukumoHHas doparMmeHTauus.
MuUP-aHanus.
. PexombuHaHTHbIE [HK.
. Ucnonbsosanue AHK-TexHonorm ansa BelpalimBaHus MOAUMULIMPOBaHHBIX MUKPOOPraHM3MOB —
nNpoayLEeHTOB BUONOrM4eckn akTUBHbIX BELLIECTB
. Micnonb3oBanne AHK-TexHonorun onsa pa3paboTku HOBLIX NOAXOAOB NEYEHUst HACNeACTBEHHbIX
3abonesaHui, a Takke Ans ngeHTuduKaLnum NMYHOCTM N YCTaHOBMNEHNS POACTBA.

PRPOO~NOUOTA,WNE

=
N

Mpumep npakTUYeCcKNX 3agaHumn

O6MeH HYKNEWHOBLIX KUCMAOT W HYKNeoTMaoB B opraHuame uyenoseka. OnpegeneHve
coaepXXaHus MO4YeBOW KUCHOTbI.

Llenb paboTbl: onpeaenutb KOHLEHTPauMio MOYEBOW KUCMOTbl B CbIBOPOTKE KPOBU W
NMHTEpNpeTUpOBaTh NOMy4YEHHbIE AAHHbIE.

MpuHumn meToda. MoyeBasa kucnota BoccTaHaBnueaeT ochopHOBONbGPaMOBLIN peakTuB, B
pesynbTate 4yero obpasylotca 60N ee HU3KMe OKUCMbI Bonb(pama CUHEero LuBeTa; MHTEHCUBHOCTb
OKpacKku NponopLMoHanbHa KONMYecTBy MOYEBOM KACMOTHI.

Xop pabotbl. B ueHTpudyxHyto npobupky HanueawoT 0,5 MN CbIBOPOTKM KPOBU U NPUBaBMSOT
ans ocaxgeHusa 6enkos 0,5 mn 10%-ro pactBopa TPUXIOPYKCYCHOW KucnoTel. Yepe3 10 MyH. cmechb
LeHTpudyrmpytoT. B npobupky BHocaT 0,2 mn HagocagouHom xugkoctu, 0,1 Mn HacbILWEHHOro pacTeopa
Na,COs, 0,01 mn peaktuea ®onunHa 1 2 Mn guctTunnMposaHHon Boabl. KonopumeTtpupytoT Ha ®OKe ¢
KpacCHbIM CBETO(UNBTPOM MPOTUB KOHTPONS, COAEpKaLLEero Te e peakTuBbl, HO BMECTO HagoCafouYHOM
xuakoctn— 0,2 mn BoAbl.

Kputepun oueHku:

Kputepuamm oueHnBaHna koMmneTeHum (pe3ynbTaToB) ABMASIOTCA:

- MOAroToBKa K 3aHATUIO (odbopmneHue 3aHsaTMs B pabouer TeTpagM B COOTBETCTBUN C
MEeTOANYECKMMM peKoMeHZAUNSMN);

- OTBETbI HA YCTHbIE BONPOCHI MO TEME 3aHATUA U coaepKaHuto nabopaTopHon paboTbl;

- aKTUBHOCTb U CAMOCTONATENbHOCTb MPU BbINONTHEHUM 3a4aHUS;

- obopMneHns pe3ynbTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHAALNSIMU;

- yMeHue aHanusupoBaTtb, O0OCyXAaTb MNOMyYeHHble pe3ynbTaTbl W CaMOCTOATENbHO
dhopmynmpoBaTh BbIBOAbI.




PaboTta cuntaetcsa BbLINONMHEHHOW M 3a4YTEHHOW, ecnu CTyAeHT B KOHUE 3aHATUA npencraBun
OTHEeT B COOTBETCTBUN C METOANYECKMMIN peEKOMEHOaUNAMMN.

TecToBbIe 3ag4aHuA
Tect Ne 2. BapuaHT 1.

1. OTAenbHble HYKNEeoTMAblI B MOJIEKYNE HYKITEMHOBbLIX KMCMOT CBSA3aHbI:
A) O-rnuKo3naHON CBA3bIO
B) 3,5 —docoanadmpoHi cBA3LIO
B) N — rmnko3mngHon cBsA3sbto
M) & —1,4 —rNNKO3MOHOWN CBA3bIO
0) R —1,4 —rnuko3ngHOM CBA3bLIO

2. Ecnu ogHa uenb OHK cogepxut doparmeHT M-L-LI-A-A-T-I-LJ-A-Ll, To BTOpas uenb:
A) A-A-U-A-T-T-I-I-T-I
B) U-T-M-T-A-A-T-A-T-I'
B) U-U-A-A-T-I-A-T-T-T
r T-u-r-r-T-r-T7-4-T-T
o) y-r-r-7-1-A-y-r-1-r

3. Ana OHK xapaktepHo BCe, KpoMe:

A) konnyecteo A n T ogMHaKkoBO

B) konnuyecTteo I u L} ognHakoBo

B) ogHa nonuHykneotTuaHas uenb KOMNeMeHTapHa gpyron

') HykneoTuaHasa nocrenoBaTenbHOCTb O4HOM LEenU MAeHTUYHa HYKNeoTUOHOW nocrnenoBaTenbHOCTU

Apyroi
[l) NonNMHyKNeoTUAHbIe Leny aHTMnapannenbHbl

4. B npouecce pennukauum y4acTByloT BCe (hepMeHTbl, KpoMe:
A) OHK-nonnmepassbl

B) PHK-npanmasebl

B) AHK-nurasbl

N OHKa3bl

[1) Tononsomepassbl

5. Tenomepbl 370:

A) Kancomepbl peTpoBunpycoB

B) KoHueBble nocnegosatenbHocTn [HK xpomocom aykapuoT

B) ®naHkupytome nocnegoBaTesibHOCTU NPOKApPUOTUYECKMX FTEHOB
M) Hekogupytowme nocnegosatensHoctn JHK

) Yuactkn OHK, cogepxalume nepekpbiBaloLLNNCs KO

6. TepmnHauusa TpaHCKPUNLMKN OCYyLLIECTBNSETCA B pesynbTare:
A) samegnenus asmxeHna PHK-nonumepasbi;

B) yckopenusa gemxenuna PHK-nonnmepassi;

B) cnneteHusa uenen matepuHckon monekynbl AHK.

M) pacxoxaeHuns uenen matepuHckon monekyrnol AHK

7. K aMmHoaunnsHOMy y4acTky pubocoMbl BO BPEMS TPAHCMSALUMM MOXET NPUCOEANHATLCSA:
A) Tonbko nHnumatopHasa T PHK;

B) Bce T PHK, Hecylime aMmMHOKMCNOTY;

B) Bce T PHK, Hecywwmne aMMHOKUCIOTY, KPOME MHULIMATOPHOM.

IN) ammHoaumn-TPHK-cuHTeTasa

8. Nopbepute k kaxxgon rpynne (A, b, B) cooTBeTCcTBYIOWME MM coeanHeHuns (a, 6, B,...):
A. Hykneosng. b. A3otuctoe ocHoBaHue. B. Hykneotua.

1. ageHuH;

2. UMTUANH 5'-MoHOoocdaT;



. TYaHO3WH;

. LUNTO3UH;

. a0EHO3WH;

. YPVOWH;

. TMIMuauH 5'-moHodocdar.

NOoO Ok~ W

. YKaxute HeobxogmMmble yCnoBusa Ansa npouecca pennmkaumm.
. CybcTtpatbi:
. a30TUCTblE OCHOBAHWUS;
. DEe30KCUHYKNeosnatpudocdaTsl;
. Ae30KCUHYKneosnamoHodocdaThl.
. Matpuua:
. MPHK;
. AHK;
. nenTua.
. benkoBble hakTopbl:
. Ana pacnnetenus uenen JHK;
. ANa HaxoxaeHna npomoTtopa Ha OHK,
. ans aktneaumn OHK.
. ®epmMeHTbI:
. QHK-3aBncumasa PHK-nonnmepasa;
. QHK-3aBucumasa OHK - nonumepasa;
. PHK-3aBucumaga [JHK-nonnmepasa;
. Npanmasa,;
. UcTouHMKM aHeprun:
HeT;
To;
. Ae30KCUHykneosmatpudocdaTol;
. Ae30KCUHYKeosnamoHodocdaThl.

RWON_BHAWON_TTON_CTWNgIWN = >0

10. YKkaxunTe Heobxoanmble yCrioBna Ang npouecca TPaHCKpUnumu.
A. MaTpuua:

. pPHK;

. TPHK;

. MPHK;

. OHK;

. @aMNHOKUCIOThI;

. nonunenTua.

. CybeTtparthl:

. MOHOHYKIeoTuabl;

. @30TUCTble OCHOBaHWS;

. HykneoaungTpudgocdarthl;

. Ae30KCuHykreosnatpudocdaTol.

. IcToYHMKM 3Heprun:

. 9Heprua rmgponunsa ATO;

. 3Heprua rmgponusa [To;

. 3Heprusa cybcTpaTos.

. DepMeHTbI:

. AHK-3aBucnman PHK-nonumepasa;
. QHK-3aBucumaa OJHK - nonumepasa;
. PHK-3aBucumaa HK-nonnmepasa;
. Npanmasa;

. Benkosble dhakTopbI:

. ANS aKTMBaummn hepMeHTOB;

. Ana TepMmMHaumMm npoLecca;

. HE HY>XHbI;

. Ansa y3HaBaHuA npanmepa.

E. MecTo cuHTesa:

A ON_,THPAPON_L,TTON_2ATDTPRAPON_,TITOODRDWON -



1. 9apo;
2. MUTOXOHAPWM;
3. unTo30nb.

11. Oxapaktepuayinte pubocomy, roToByto K CTagmm arioHraumm pubocomanbHOro uukna:

A) pnbocoma gnccoummnpoBaHa;

B) pnbocoma coctomT n3 2-x cydbeauHul, Mexany KotopbiMu BkntodeHa MPHK;

B) B 6onbLuon cybbegnHmnue pnbocombl chopMMpoBaHbl aMUHOALMIBHBIA M NENTUANNBHBIA Y4aCTKW;
M) B nenTnannbHOM yyacTke pnubocomMbl HaxoamTca MeTuoHun-TPHK;

[1) B amnHoauunbHOM y4actke pubocomMbl HaxoanTcs MeTuoHun-TPHK;

E) nenTMaHbIn n ammHoaLMnbHbIA y4acTkn pubocombl CBOGOAHBI.

12. MMHOPHBIMW HYKNEeo3ngamm aBnsitoTCA:
A. PnootmmmnanH;

B. AoeHo3uH;

B. Untngwnh;

. MHO3WH;

. N'yaHo3uH.

13. Bbibepute Bce, uto xapakrepHo ansa PHK (1) v gna OHK (2).
A) MonekynsipHaa Mmacca MIH 4anbTOH U Bbille,

B) ogHoueno4veyHas

B) oByuenoyeyHas

") Hebonbllasa MmonekynapHasi macca

[1) copepxut ypauun

E) conepxut TUMUH

K) cogepxut pubosy

3) cogepxuT ges3ocknpmbosy

14. NpomoTop 3TO:

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

B) nocneposatensHocTb [HK, onpegenstowas, Kyaa gOmKeH NpUCcoeanHUTLCA penpeccop
IN) nocneposatenbHocTb AHK, koanpytowas pPHK

) cneundbunyeckas nocnegosatensHocTb JHK, onpegenstowas koHey, cuHtesa PHK

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

B) TMMuH;

B) ypauwn;

) ryaHuH;

) pnboa3a;

E) umtosuh;

X) oesokcmpubosa.

Kpumepuu oueHku: OueHKa Nno TeCTy BbICTaBNSAETCH NPONOPLUMOHANbHO Aone NpaBuibHbIX oTBeToB: e 90-100% -
oLeHKa «oTrnnyHo»e 80-89% - oueHka «xopoluo»e 70-79% - oueHka «ygosnetoputensHo»e MeHee 70%
npaBuUIibHbIX OTBETOB — OLleHKa «HEeY0BNeTOPUTENBHOY. @

20.2. NpomexyTo4yHas atTecTtayms

MpomexyToyHaa aTtrectaumsi N0 AUCUMMANHE OCYLLECTBASAETCA C MOMOLLbI  CneayoLwwmx
OLEHOYHbIX CpeacTs:
CobecenoBaHue no Bonpocam K 3ayeTy (4 cemecTp)
21. VccnepoBaHns,  MHUUMMPOBAaBLUME  pasBUMTUE  MONeKynspHon Ouonorum (npasBwna Yapradda,
PEHTIEHOCTPYKTYPHbIE UccnenoBaHus PpaHknuH n YunkuHca v ap). BnuaHne monekynsipHon 6uonormum Ha
chepbl YenoBEYECKOM XN3HN.
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40.
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44,
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67.

ogkrwnrE

LleHTpanbHag gorma monekynsipHov 6uonoruu. MpuHLmMn KomnneMmeHTapHOCTH.

PHK kak nocpegHuk mexay reHamm u Genkamu. OTnuumtenbHble ocobeHHocTu cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.

O6wume npuHumMnbl cvHTe3a 6enka. Pubocoma kak katanmsatop (popMMpOBaHWS MENTUMAHbIX CBA3EW.
MoHaTue o penapauumn kak 0 MaTPUYHOM CUHTES3E.

"eHbl kak cermeHTbl Mmonekyn AHK — nonumepa, coctosiwiero n3 Hykneotugos. CocTtaB HyKNeoTUaOoB.
[Myp1HOBbIE M NMPUMUONHOBbBIE a30TUCTbIE OCHOBAHWSI.

HomeHknaTypa HykneosugoB U HykneotugoB. O6pasoBaHve ¢ocdhoanaupHbIX CBS3En  Mexay
MOHOHYKIeoTMaamum.

IOHK — gBonHas cnupanb. KomnnemeHTapHble napbl a30TUCTbIX OCHoBaHUN. O6pasoBaHne BOAOPOAHLIX
CBSI3e Mexay OCHOBaHUAMMU.

MonsipHoctb OHK. Xumudeckme n cTpykTypHble 0OCOBEHHOCTY MOMMHYKNEOTUAHbIX Lenen.

CTpYKTYpPHbIE FeHbl, perynatopHble 1 MexreHHble ydactku JHK.

Cynepcnupanusaums OHK.

MepBuyHasn, BTOpu4yHas, TpeTudHasa cTpyktypa OHK. OGpasoBaHue HykneocoM C yd4acTMeM TMCTOHOB.
YPOBHM YNaKoBKM XPOMOCOMBI.

HacnepncTtBeHHbI xapakTep reHeTu4eckon nHpopmauun. MNonykoHcepBaTUBHbBIN MEXAHU3M pennuKaLmm.
Paspenenne gByx HuTen OucnmpanbHown mornekynbl OHK — nepBbii aTtan pennukaumn. PacnnetaHue
cynepcnupanen. dencteue OHK-rnpas, JHK —xenukas, OHK-cBa3biBatoLwmnx 6enkos.

OHK-nonumepasbl: katanusnpyemas peakuuns, hopmMbl, CBOUCTBA U PYHKLMMW.

PennukaumoHHasa Bunka — obnactb yaBoeHusi monekynbl [OHK. OcobeHHocTu cOopku Beayllen u
otctatowen uenen OHK.

®parmeHTol Okaszakm n ocobeHHocTn ux cuHTesda. PHK — 3atpaBku. [encteue npammassl n OHK-
nonumepassl |.

OHK-nurasel. 3annetexnne AHK B cnupans.

MexaHn3m geneHus KonbLeBbIX XPOMOCOM BakTepuii 1 pennmkaumst XpOMOCOM Y 3yKapuoT.

HerictBne Tenomepassl.

BupycHaa OHK v JHK npokapnotnyeckux KneTok.

Mnasmuapl.

OcobeHHocT  [OHK  aykapmoTuyecknx  KNeToK (pe3epBHble  KOMWM  TFEHOB,  MOBTOPSHOLLMECSH
nocrneaoBaTenbHOCTU, NCEBAOMEHbI, NANMHAPOMbI).

HeTpaHcnmpyeMble nocrnenoBaTenbHOCTU (MHTPOHBI) 9YKapUoTUYECKUX FEHOB.

UunTtonnasmatnyeckaa HK aykapnoTuyeckmx KneTok.

VcnpaBneHue owmboK Npu pennnkauumn.

OcobeHHOCTM pennmKaumm B 3yKapuoTuyecknx KneTkax.

TpaHCKpUNLMs reHOB: NOHATUE, MPUHLIAN.

PHK-nonumepasa, pacnosHasaHue 30H npucoeanHeHns gepmerTta k AHK, nHuumaumna tpaHckpunuuuy,
CMbICINOBLIE NOCef0BaTENbHOCTH.

CuHTe3 MPHK: anoHraumsa TpaHckpmnumm.

TepMuHaUmUsa TpaHCKPUNLIUN.

MexaHuambl perynsaumm TpaHCKpUNUUN: KOHCTUTYTUBHbIE U UHAYLUMOENbHbIE TeHbI.

Benkun-akTnBaTopbl TPAHCKPUMNLIUK.

Benkun-penpeccopbl TpaHCKpUNUUK.

CuvrHanbHble Mornekynbl Anst 6eNKoB-perynaTopoB TPaHCKPUMLUUN.

MpucoeanHeHune perynatopHbix 6enkos k OHK.

Crp-6enok - npumep 6enka rnobanbHOro perynMpoBaHus.

PerynaTopHbie HykneoTuapl.

Mogenb onepoHa ans ynpaeneHust reHamu. Lac-onepoH.

PerynupoBaHue akTMBHOCTM reHOB C MOMOLLbI0 aHTUCMbIcrioBon PHK.

OcobeHHocTn PHK-nonnmepasbl aykapnoTU4eCKnx KneTok.

VIHrMGMTOpbI TPaHCKPUNLUN.

MocTTpaHCKPUNLMOHHLIN NpoueccuHr: obpasosaHne pPHK 1 TPHK 13 npealwecTBeHHNKOB.

eTeporeHHble aaepHble PHK - npealuecTBeHHkM aykapmoTtudeckmx mPHK.

Mpoueccunr npegwectseHHMkoB MPHK. Ponb MaPHK B Bbipe3aHu MHTPOHOB 1 BOCCOEANHEHNN 3K30OHOB.
OGpaTtHas TpaHcKpunuusi.

PHK-3aBucumaa PHK-nonumepasa.

CobecepoBaHue No ak3aMeHaunoHHbIM Bunetam (5 cemecTp)
eHeTn4yeckuin kog. Ero ocobeHHocTu.

MpokapnoTuyeckue pubocombl.

LinTonnasmaTtuyeckne pubocombl 3ykapuor.

Tpchnﬂu,mq: NOHATME, OCHOBHbIE NMPUHUWUMNbI 1 3Tambl.

Ponb TPHK kak agantepa, npasuna peueccuu.

CTtpykTtypa TpaHcrnopTHon PHK.



7. PaMKu cuuTbIBaHUSA reHeTUYEeCKOM MHopMaLnn.

8. AKTMBaUMA aMMHOKMCNOT — nNepsbl aTan TpaHcnaumun. AMmHoaumn-TPHK-cuHTeTasb!.

9. WHuuumpyrowine aMmMHOKUCHOTbI Y NPOKapMoT N 3yKapuoT.

10. MHMumaunsa TpaHcnauun.

11. OnoHraumsa. Ctagmn anoHrauuu.

12. TepMmuHauusa TpaHcnaumn. PennsmnHr paktopbl.

13. OcobeHHOCTH TpaHCNALUMM Y NMPOKapUOT 1 3yKapuor.

14. Monucombl. CoBMeCTHast TpPaHCAAUUA U TpaHcKpunumus y 6akrepun.

15. lNpekpallieHne cnHTe3a bernka Ha aedektHo PHK-nocpegHuke. dyHkumoHnposaHme TMPHK.

16. YHn4yTOXEHNE AedekTHbIX GENKOB XBOCTOBOW NPOTea3oMn.

17. MNocTTpaHCNALUNOHHBLIN NPOLECCUHT.

18. AnpecoBaHHbIN TpaHCcnopT 6enkos.

19. VHrmbutopbl 6enKOBOro CUHTE3a.

20. BoigeneHue OHK n pecTpukumMoHHasa oparmeHTauus.

21. MNupP-ananus.

22. PekombuHaHTHble OHK.

23. Ucnonb3osaHue [HK-TexHonorui ans BelpalimsaHns MOANMULMPOBAHHBLIX MUKPOOPraHN3MOB —
nNpoayLeHTOB BMONOrM4eCckn akTUBHbIX BELLECTB

24. Ucnonb3oBaHue OHK-TexHonormi ans paspaboTku HOBbIX NOAXOO0B NEYEHUs1 HAcNeACTBEHHbIX
3aboneBaHui, a Takke Anst naeHTMdMKaLnum NMYHOCTM U YCTAHOBNEHUS POACTBA.

B kaxgpii KM BxoguTt no 3 Bonpoca no pasnuyHbiM pasgenam AMCLUMNINHGBIL.

OnucaHune TexHONOrMN NpoBeaeHNs

Ok3ameH NpoBOANTCS B BMAE YCTHOro onpoca. Ha ak3ameHe CTygeHT nonyvyaeT MHAMBMAYanbHbIN BuneT, Bpems
noaroToBku k oTBeTy 40 MnHYT. Ha ak3ameHe 3anpeLyaeTcs nonb3oBaThCs KaKMMnN-nnbo BcnomMoraTeibHbIMW
cpeacTBamu. Bo Bpems npoBefeHUs ak3amMeHa 3K3aMeHaTop MOXET 3aaaTh Ntobo A0NONHMTENBHOW BONPOC B
npeaenax BOMpOCOB, BbIHECEHHbIX HA 9K3aMeEH.

TpeboBaHUS K BbINOMHEHWIO 3aaHWI, LWKarbl U KPUTEPUU OLLEHUBAHUS

[ns oueHnBaHWA pe3ynbTaToB 00yY4eHMs Ha ak3ameHe ucnonbayeTtcs 4-6annbHas Wwana: «OTAMYHOY», «XOPOLLOY,
«y[0BMNEeTBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHoLEeHME nokasaTenemn, KpUTepmes M LKanbl OLLEeHMBaHWNS pe3ynbTaToB 00y4YeHus.

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmupoBaH LLikana oueHokK
HOCTU
KOMNeTeHUnn
O6yyaowuiics B MOMHOM Mepe BrnageeT MOHATUWHLIM annapatom | [1osbileHHbIl Omnu4Ho
AaHHoW obnactM Hayku (TeopeTuyecKMMM OCHOBaMu OUCLMMIUHGI), ypo8eHb
cnocobeH MNMCTpPUPOBaTb OTBET MNpuMepamu, dakTamu, OaHHbIMU
Hay4HbIX WCCNEeaoBaHWN, MNPUMEHATb TEOpeTUYECKMEe 3HaHusa Ans
pelleHns npakTU4ecknx 3agad B obnactu MornekynspHom ouonoruum,
KacatoLencsa npobnem MmeguumHbl
OOyuvatowuinca BnageeT MNOHATUMHBIM annapaTtoM AdaHHon obnacTtu ba3zoeniti Xopowo
Haykm (TEeOpeTU4eCcKMMM OCHOBaMW LUCUUMIWHBI), OEMOHCTPUpPYET YpO8€EHb
OCBOEHWEe 3HaHWW, YMEHWW, HaBbIKOB KOMMETEHUWA AUCLUNMUHGI,
JONnyckaeT He3HaduTenbHble OWMWOKW, HETOYHOCTW, MCNbITbIBAET
3aTpyAHEHUS NpuY peLleHun NpPakTUYecKnx sagay
O6Gyvaowuiics BrnageeTr 4YacTUYHO TEOPETUYECKUMU  OCHOBaMM lMopozoenbiti Yoosnemsopu-
AVCUMNINUHBLI,  (bparmMeHTapHo  cnocobeH  NpPOAEMOHCTPUpPOBaTh YPOBEHb mersibHO
OCBOEHWE 3HaHWW, YMEHWWA, HaBbIKOB KOMMETEHUUN AUCUUNIUHBI,
JOnycKaeT 3HaYNTENbHbIE OLIMOKM NPU peLeHM NPaKTUYECcKMX 3agad
OTBeT Ha KOHTPONbLHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYET - Heydoenemeopu-
nobbiM  TpeEM U3  NepeyvucrneHHblix nokasaTtenen. OB6yvarowmincs mesibHO
obnagaeT OTPbLIBOYHbIMU, parMeHTapHbIMW 3HAHWUSIMK, JOMnyckaeT
rpyoble OWwunbKN, He MOXEeT NPOAEMOHCTpUpoBaTb obnagaHve
3HAHUSAMWN, YMEHUSMUN, HABbIKAMW KOMMETEHLMN OUCLUMITVHBI.




