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1. Koa n HammeHoBaHWe HanpaBreHUs NOAroToBKU/cneunanbHOCTH:
30.05.02 MepguumHckasa 6uocmrsnka

2. Cneumanusauusn: MeguupuHckaa uodmsnka

3. KBanudumkaumsa BbinyCKHUKA: Bpa4-6Momank

4. dopma obyyeHUs: o4Has

5. Kacbegpa, oTBevarowias 3a peanusauuio AUCLUMNIUHbI: MEANLNHCKON
BUOXMMUKN, MONEKYNAPHON N KNETOYHOWN Bronorum

6. CocTtaBuTENM NPOrpaMmmbi:

Monoea T.H., 0.6.H., npodeccop;

Kpbinbckuin E. ., K.6.H., AOLEHT;

BepeBknH A.H., K.6.H., AOLEHT.

7. PekomeHaoBaHa:
HMC mepamko-6uonornyeckoro akynbTteTa, npotokon 22.04.2024 r., Ne 3

8. YuebHbIn roa: 2026-2027, 2027-2028 CemecTtp(bl)/TpumecTp(bl): 6, 7



9. Llenu n 3apaayum y4yebHOM AUCLMNINUHbI

Llensimu oceoeHusi y4ebHoU OuCyurniuHbI S8/151H0MCS:

HayunTb CTyAeHTa NPUMEHATb NPU U3y4eHUM NOCNeayoLWNX JUCLUNANH U Npu
npodeccrnoHanbHON AeATENbHOCTU CBEAEHNS O MOSIEKYNSPHOM CTPOEHUU XMBbIX OPraHM3moB,
MOMEKYNAPHbIX NPoLeccax XU3HeaeAaTenbHOCTM!.

3adayu y4ebHoU OuCyUnuHbI:

- NOHUMaHNA OCHOB CTPYKTYPHOW OpraHu3auumn, XMMUYECKOW Npupoabl U Posil OCHOBHbIX
OMOMONEKysl, XUMUYECKMX SBMEHUA W MNPOLECCOB, MNpPOTEKAWUX B OpraHn3amMe Ha
MOJSEKYNISIPHOM  YpOBHE,  (DYHKUMOHMPOBAHUA  OCHOBHbIX  OMOMaKpPOMONEKyn  KreTKw,
y4acTBYIOLLMX B NEpeHoce reHeTu4eckon MHopmMauuu;

- 3HaHMI TeopeTUYecKmx oCcHoB 06 aTanax pennukauum IHK n buocnHTese 6enka;

- 3HaHMA LeHTpanbHbIX NyTen MeTabonnama HyKNeNHOBbIX KUCIIOT U MEXaHU3MOB UX perynsaumm
B XWBbIX OpraHu3max;

-YMEHMA NoSfib30BaTbCA HOMEHKMATypon WU  Krnaccudukaumen
COEeANHEHWIA, MPUHATON B MONEKYNAPHON Bronoruu;

-YMEHUsT  ONepupoBaTb  OCHOBHbIMW  MOJIEKYNISAPHO-OMONOrMYecknmm
TEPMUHOSIOTNEN NPU U3N0XEHMUN TEOPETUYECKUX OCHOB NpeaMeTa;

- KOHKPETHbIX 3HaHWA O MNPUMEHEHUN METOLOB MOJIEKYyNApHOM 6Ouonormm B MeauuumHe,
NPON3BOACTBE N HAay4HbIX UCCNeLOBaHUAX.

OMonorMyeckn  BaXHbIX

NMOHATNAMN n

10. MecTo y4ye6HOM ancuunuHbI B cTpyKkType OOIT:

YyebHasa aucumnnuHa «MonekynsapHaa 6uonornsa» oTHocuTcA K ob6s3aTenbHon Yactu bnoka 1
«Odncumnnuubl (Mmopynun)» depepanbHOro rocyfapcTBEHHONO obpa3oBaTeNbHOro CTaHAapTa
Bbicliero obpasoBaHua no cneumanbHoctTn 30.05.02 MegunuunHckas 6uodusnka (cneunanucr).
[nsa ocBoeHMa gucumninHbl 0By4vaowmncs OOMXeH 3HaTb: OCHOBbI obLien 6nonornm; OCHOBBI
CTPYKTYPHOM oOpraHmsaumm wn QyHKUMOHMPOBAHNA OCHOBHbLIX OMOMAaKpOMONEKYN KNeTKn W
CyOKNEeTOYHbIX OpraHesnsn; TeopeTnyeckne OCHoOBbl (DEPMEHTATMBHOIO NpeBpaLLEHNSA BELLECTB;
LEeHTparnbHble NyTU MeTabonnama OCHOBHbIX BIOMaKpPOMONEKYN Y MEXaHU3MbI UX PETYNALUN B
XMBbIX OpraHn3max; posib BMOXMMNYECKNX NPOLLECCOB B Nepeaaye reHeTu4eckom nHopmaLmu.
«MonekynsipHaa Ouonorns» sBNAETCA MpefLecTBYOWEA [ONA  OCBOEHUS  AVUCLMIMIINH
«MepgmumnHckmne GuotexHonorumny, «O6waa n KNnuHNn4eckas uMMmyHonorus »,  «KnuHuyeckas
nabopaTtopHas oMarHocTmkay.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNUHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTenibHOMU
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kop HassaHwne Koa(b!) Mnankatop(bl) MnaHupyemble pe3ynbTaTbl 06yYeHUs
KOMMeTEHLMM
OrK- CnocobeH Ork-1.2 Wcnonbayet 3HaTb: TeopeTuyeckme n MeToanyeckue OCHOBbI
1 NCNonb30BaTh U OCHOBHbI€E dyHOAMEHTanbHbIX HayK; MeTOAOoNornyeckme
NPUMEHSATb €CTECTBEHHOHAYUHbl | MPUHLMUMbI U3YYEHUS XUBbIX CUCTEM, BKIO4Yas
dyHAaMEHTanbHbI € MOHATUSI U METOAbI | MPUHLUMMNBI TEOPUM W MNPaKTUKM U MPaKTUKK
€ 1 npuknagHole uccnefoBaHui Npu | Meamko-brMonorMyeckoro  3KCNepUMEHTa,  ero
MeNUMHCKUE, peLueHun TEXHUYECKOrO U MaTeMaTn4eckoro obecneyeHus.
€CTeCTBEHHOHayu4H NpogeCcCrMoHarnbHbIX
ble 3HaHWA Ans 3apad YmeTs: dopmynmposaTb 3agauu

NOCTAHOBKU U

(pyHﬂ,aMeHTaﬂbelX Hay4HbIX nccnegoBaHMn U

peLieHna pa3p860TOK B obnactm meguuuHbl U Guonoruu,
CTaHOApPTHbLIX U onpepenatb 006BbEKT ¢>pr,ameHTaanoro
MHHOBALMOHHbIX Hay4HOro ncenenoBaHuA n ncnonb3oBaTb
3aaad COBpPEMEHHbIEe d)VI3I/IKO-XI/IMI/I‘-IeCKVIe,
I'IpOd)eCCVIOHaJ']bHO Broxmmmnyeckme n Meanko-bunonornyeckne

" AesaTeNbHOCTU

MeToabl nccnegoBaHuA

BnapeTb: cnocobHOCTbIO onpepenAaTtb uenn "




3apaun
nccnepoBaHnun  u
MeauLUMHbI 7]

dyHAaMEHTanNbHbIX

pa3paboTok B
6uonoruu; HaBblKamu
nnaHupoBaHusa  (pyHAAMeEHTanbHbIX  Hay4HbIX
nuccnepoBaHMn B obnactm  MeauMuMHbL M
6uonoruun, nogbopa Am3aitHa yHAAMEHTanNbHbIX
Hay4HbIX MWCCRefoBaHUih B COOTBETCTBUM C
uensMu ¥ 3agadamu; HaBblkamMy NPOBEAEHUS
byHOaMEHTanbHbIX Hay4YHbIX WCCNeAoBaHUn W
pa3paboTok B o6nactv MeauumHbl U Guonorun,

Hay4YHbIX
obnacTu

aHanu3a U uHTepnpeTauuMm  NOSYy4YEHHbIX
pe3ynbTaTos.
OlK- | CnocobeH K | OMNK-5.1 | MNoHumaeTt 3HaTb: MONEKYNspHble MeXaHW3Mbl XpaHeHUus,
5 opraHv3saLmm " CYLLIHOCTb nepegayuv 1 peanusaumm  HacnegcTBeHHoW
OCYLLIECTBIEHMIO BUOXUMUYECKMX nHdopMaLun
NpuKNagHbIX " NpoLEeCccoB, YMeTb: ucnonb3oBaTb COBPEMEHHbIE METOApbI
NpaKTNYeCKnNX NpOUCXOAALLNX B | MONEKYIsipHON 6uonoruu ans
NPOEKTOB M MHbIX KneTke yenoBeka nccrnenoBaTenbCckon  paboTbl, aHanu3npoBaTb
MeponpuaTAn Mo norny4YeHHble pe3ynbTaThl U AenaTtb BbIBOObI.
N3YYeHUo Bnagetb: MeTogamm MonekynsipHon 6uonoruu B

SBNEHUN,

KNETOYHOM,
opraHHOM
CUCTEMHOM
YPOBHSIX
opraHusme
yernoBeka

6rnodunanyecknx u
WHbIX NPOLLECCOB U

npoucxoaodawmnx Ha

n

MeauLUuHe,
nccnenoBaHnax

npomn3soacTee n Hay4HbIX

12. O6bem aucumMniuHbl B 3a4eTHbIX eanHuuax/vyac. — 7/252.

Pdopma NnpomMeXXyTOHHOM aTTecTaLmm 3a4eT C oueHKom (6 cemMecTp), sK3ameH (7 ceMecTp).

13. TpyaoemKocTb No BMAam y4ebHom paboTbl

TpynooemkocTb
Bupg yuebHom paboTbl Bcero Mo cemecTpam
6 7
AyOouTOpHbIE 3aHATUA 146 72 74
nekuum 32 16 16
. rpynnosble 48 24 24
B TOM 4ucCne:
KOHCynbTaLun
nabopaTtopHble 66 32 34
CamocTosiTenpHas pabota 70 36 34
B TOM 4yuchne: KypcoBas paboTa (MpoekT)
®dopmMa NPoOMEXYTOYHON aTTecTauum 36 36
(3k3ameH — __4ac.)
Utoro: 252 108 144

13.1. CopepxaHme AUCLMNINHBI

Ne n/n

HaumeHoBaHue pa3gena
OVCLMMNIUHBI

CopepxaHuve pasgena AUCLMMIUHBI

Peanuzauunsa
pasgena
JUCLIMNINHBI C
NOMOLLbIO
OHNaWH-Kypca,
AYMK*

1. Nekuun

1.1 MonekynsipHasa 6uonorus
Hayka:

Kak
3agaum,

HanpaBlieHUss pPa3BUTUA.
LleHTpanbHas

npeaMeT, | MONeKynspHoe  CTPOEeHWe U MONeKynspHble
OCHOBHble | MexaHW3Mbl NepeHoca reHeTu4eckon nHdopmauum
XUBbIX oOpraHuamoB. BnuaHue MonekynsipHomn

aorma

MonekynapHas 6uonorus - pasaen Hayku, U3yvatoLLuii

6uonormn Ha cdpepbl YenoBeyeckon XnsHu. Pasesutue




MOJEKYNSIPHOM Guosnorum

TEHHOW UHXeHepuH, cosgaHue reHeTU4YecKu
MOAMMDULMPOBAHHbIX OpraHM3moB. 3HaueHve
MOJIeKynsipHO/ GuonorMn afis 340pOBbs YerioBeka.
WccnepoBanus, VHULMMPOBaBLUME pasBuTHe

MonekynsipHo  6uonorun. [lMpaBuna  Yapradda.
PeHTreHoCTpyKTypHble uccrnepoBaHua ®paHKMH U
Yunkuuca. Mogenb ctpykTypbl JHK YoTcoHa n Kpuka.
LleHTpanbHas gorma  MonekynspHon — 6uonoruu.
BekTopbl nepeHoca reHeTU4eckom uHdopmauun B
KneTke: OHK — PHK — 6enok. lNoHATMe o
pennukalmu, TpaHCKpUnLmmn, obpaTHON TpaHCKPUMLMK,
TpaHCNAUnu. leHeTnueckaa ponb PHK  kak
nocpegHvka mexay reHamu u 6enkamu. Obas cxema
6uocuHTe3a 6eska. PMb0oCoMbl — MaKpOMOSEKYSPHbIE
KoMmnnekcbl Ans 6uocmHTesa 6Genka. ConpsixeHHas
TpaHcKpunuua-TpaHcnauma.  AMuHoauun-TPHK  kak
cybcTpaTthl U UCTOYHMK 3HEprun gns cuHtesa benka.
MoHATME O reHeTMyeckoM koge. KombBuHauum
HYKNEOTUAOB - TPUMMEThI, ClyXalue KogoHamu.

1.2

MonekynsipHble OCHOBbI
HacneacTBEHHOCTM.
CTpyktypa M  dyHKUMUM
OHK

leHbl - cermeHTbl monekyn [OHK, - nonumepa,
COCTOAILLLEr0 U3  JIMHEWHOW nocneaoBaTesribHOCTH
HykneotupgoB. CoctaB Hykneotugos. [lypuHoOBbIE WM
NUPUMUOUHOBbBIE a30TUCTble OCHOBaHMUS.
HomeHknaTypa  HyKNeo3MaoB U HyKNeoTMAOB.
O6pas3oBaHue docdoanadupHbix cesasen. OHK -
OBOWHaa  cnupaneb. KomnnemeHTapHble  napbl
a30TUCTbIX OCHOBaHui. Obpa3oBaHMe BOJOPOAHbIX
cBA3eN Mexay OCHOBaHWAMU. CTpPYKTYpHblE TeHbI,
perynatopHble M MeXreHHble ydactkm  [JHK.
Oco6EeHHOCTM NPOKApUOTUYECKON U 3YKapUoTUYECKON
OHK.  Cynepcnupanuzauma [OHK. [lepBuyHas,
BTOpUYHas, TpeTnyHas ctpykTypa [HK. Obpa3zoBaHue

HYKITEOCOM C Y4acTMEM FUCTOHOB. YPOBHU YNaKoBKU
XPOMOCOMB!.

1.3

Oy6nupoBaHue OHK:
pennukauusa

HacnepnctBeHHbIN XapakTep reHeTn4eckomn
MHdOopMaL K. [MonykoHcepBaTUBHBbIi MeXaHW3M
pennukauun. PasgeneHue aByx HUTen bGucnupansHon
Monekynbl OHK - nepBbln 3Tan pennukauuu.
PacnnetaHune cynepcnuvpanen. Jeuncteue OHK-rupas,
OHK-xenukas. ®yHKLMOHUpoBaHne oernkos,
cBA3blBaoLmxca ¢ ogHouenodevyHon OHK. Ctpyktypa
pennuKaLoHHON BUNKW. OHK-nonumepassbl.
OcobeHHOCTM COOpKU BedyLen u oTcTalowen Lenen
OHK. ®parmeHTtbl Okasaku 1 0CO6EHHOCTU UX CUHTE3A.
OHK-nurasel. 3annetenue OHK B cnnpans. MexaHuam
neneHus KOnbLEBbIX XPOMOCOM BGakTepuii.
OcC06eHHOCTM pennmKauum XpoMOCOMbl 3YKapuoT.

14

MpuHUMNbI
MaKpOMOIEeKyIsipHOM
CTPYKTYpbI U cuHTe3 PHK.
MexaHusmbl  perynsiuum
TpaHCKpUNumMm

Koaupytowime 7] HekoaupyoLme PHK.
MHdpopmaunmoHHaa PHK 1 reHeTMyeckmin  Kop.
CsoiucTBa reHeTnyeckoro koga. CTpykTypa MaTpu4Homn
PHK (MPHK): MepBuyHas CTPYKTYpa n
yHKUMOHanbHble 0obnacTu; TpexmepHas CTpyKTypa.
MHdpopmocombl. TpaHcnoptHaa PHK un amuHoauun-
TPHK -cuHTeTasbl. Ctpyktypa TPHK. ApantopHoe
3HadyeHne TPHK.  AmunHoauunuposaHune  TPHK.
PubocomHas PHK. TpaHckpunumsa reHoB. PHK-
nonumepaasa: 0COBEHHOCTH CTPYKTYpbI n
dyHKUMoHMpoBaHne. Pacno3HaBaHMe Havana reHa,
B3aUMoAEeNCTBUE CUrMa CyObeANHMLbI C MPOMOTOPOM.
OnoHrauus TPaHCKPUMLMK. TepmuHaums
TpaHckpunumn. 3HayeHue ¢akTopoB TPAHCKPUMUUN.
benkun - aktuBaTtopbl M 6Genku - penpeccopsbl.




Ocob6eHHOCTU  CTPYKTYpbl U (PYHKLMOHMPOBAHUS
perynaTopHbIXx 6enkoB. PerynsitopHble HyKneoTuapl.
Mogens onepoHa pna  ynpaBfieHUA  reHamu.
PerynupoBaHue ¢ nomouiblo aHTucmbicioson PHK.
OcobeHHOCTU TpaHcKpunuuu y aykapuot. CTpykTypa

3YKapUOTHbIX NMPOMOTOPOB. OHxaHcepbl.
MoCTTpaHCKPUNUUOHHbIN NPOLECCUHT PHK.
Cnnancunr. CnnanceocomMbl — MaKOMONEKYNApHbIe

KOMMMEKehbl, ypandawowme  WMHTPoHbl u3  PHK.
TpaHcnopTupoBka  3pernom MPHK  wu3 sapgpa.
NHrmbuTopbl TpaHcKpunuum.

1.5

BuocuHTtes Genka n
perynauua TpaHcnauum

Pubocombl:  cTpykTypa U (PYHKLMOHMPOBAHMUE.
Monupnbocombl. MHuumupyowasa TPHK. MHuumaums
TpaHcnaumm.  OCHOBHblE  y4aCTHUKM  MexaHu3ma
UHMUMauun. ®akTopbl MHALMaUMKU. STanbl MHULMALMK.
O6pa3zoBaHue VHULMNPYIOLLIETO KoMMmeKca.
DyHKUMOHaNbHOE  3Ha4YeHWe  aKUEnTOpHOro M
NenTUAHOrO y4acTKOB pUBOCOMbI. OnoHraumsa. dTanbl
anoHrauun. CeasbiBaHne amuHoaunn-TPHK. ®dakTopsbl
anoHraummn. O6pa3zoBaHue nenTUgHOMW  CBA3M.
TpaHcnokauus. TepmuHaums TpaHCcnAunu.
[MOCTpaHCNSAUMOHHBIN NPOLIECCUHT U aApeCOBaHHbIN
TpaHcnopT 6enkoB. Perynsuusa  TpaHcnsumm y
npokapvoT u aykapuoTt. Ocobble PHK npekpaliatowime
cuHTe3 6Genka npu  CBSA3bIBaHMM  pUBOCOMbI  C
AedeKTHbIM PHK-nocpepHukom. NHrmbuTopsl
TpaHcnAuuN.

1.6

Ucnonb3oBaHue OHK-
TEeXHONorMn B MeauuuHe,
NPOU3BOACTBE U Hay4HbIX
uccrnenoBaHUAX

Boigenenve OHK n pectpukumoHHasa dparmeHTaums.
MUP-aHanus. PekombuHaHTtHble OHK. Ucnonb3oBaHue
OHK-TexHonorumn ans BblpaluuBaHns
MoANULMPOBAHHBIX MWKPOOPraHM3MoB -
NpoayLEeHTOB TOPMOHOB, 6GMONOMMYECKN aKTUBHbIX
nenTmpoB, (PakTopoB, Yy4yacTBYOWMX B CUCTEME
CBEPTbIBAHUSI KPOBM; BbISIBNEHUS UHULMPOBAHHOCTU
yenoseka 6akTepusiMv unu BUpycamu, pas3paboTku
HOBbIX  MOOXOAO0B  JleYeHwus HacneacTBeHHbIX
3abonesaHun, BbISIBNEHUA HOCUTeNbCTBa
NaToflorMyeckux reHoB, SABMAAIOWMXCA  NPUYUNHOW
HacneacTBeHHbIXx  Oome3Hen, a Takke  ang
NAEHTMMKALMM IMYHOCTM M YCTaHOBIEHNS pOACTBa.

2. MpakTnyeckue 3aHATUS

2.1

2.2

3. TabopaTopHble 3aHATUA

3.1

MonekynsipHasa 6uonorus
KaK Hayka: npegmer,
3ajayum, OCHOBHbIe
HanpaBrieHUs pa3BUTHUA.
LleHTpanbHasa gorma
MoJsieKynsipHoun 6uonorum

HykneuHoBble KucnoTbl. PyHKLUMM, foOKanusauus B
KreTke, nepBuYHas CTpykTypa. ayyeHue xummueckoro
cocTaBa pubOHYKNEONPOTENHOB APOXXKEN.

3.2

MoneKynﬂpruaocuoab
HacnenCcTtBeHHOCTMW.

CtpyKkTypa u cpyHKLUN
OHK

BekTopbl nepeHoca reHeTudeckon wHdopmauun B
knetke: OHK — PHK — ©6enok. [loHsaTue o
pennunkauun, TpaHCKpUNLuMm, 06paTHON TpaHCKpUNLUUu,
TpaHcnsAumMn. MeTabonMam HyKNeWHOBbIX KWUCHOT B
opraHu3me 4enoBeka. HapyweHua HyKNeoTuaHOro
obmeHa. OnpepeneHne  codepxaHuss  MOYEBOW
KMCIOTbl B CbIBOPOTKE KPOBMU.

lMpuMeHeHue crnekTpodOoTOMETPUYECKOrO MeToAa Ans
MOJ1eKyNSipHO-6MONOrMyecKnx nccneaoBaHui.
WccneposaHve cnekTpoB MOrMOLWEHUA HYKNENHOBbIX
KUCIOT U HYKNeoTUaOoB.

OnpepgeneHne KonuyecTsa CyMMapHbIX HYKITENHOBBIX




KMCNoT B Guonornyecknx obpasuax.
PedepatneHas pabota no Teme «[lpumeHeHue
METOL0B MONEKYISIPHON 61MOI0rMN B MEAULMHEY

3.3 Oy6nupoBaHue [HK: CoepgnHeHuns, ucnonb3yemble B XOAE pennvKauum, ux

pennukauma BbISIBIIeHNE M OueHKa cogepxaHud. CoOoTHOLIEeHue
NypPUHOBBIX " NMMPUMUANHOBBIX OCHOBaHUM.
XpomaTtorpadhuyecknin  aHannua B MOJSEKYNIAPHOMN
6uonorun. PaspgeneHne HyKNeoTMAOB C MOMOLLbO
TOHKOCIONHOWN XpomaTorpacdun.
CemnHap no Teme: «MonekynspHble OCHOBBbI
HacnefcTBeHHocTu. CTpykTypa u  dyHkuun OHK.
Pennukaumnsa».

34 MpuHUMUnbI ObpaTHas TpaHcKpunuua " MOSEKYNAPHO-
MaKpOMOJSIeKynApHOMn 6uonorunyeckne MeTozpl, OCHOBaHHbIE Ha
CTPYKTYpbI 1 cuHTe3 PHK MCMoNb30BaHNM 06paTHOM TpaHCKpUNTasbl.

MpumeHeHne ob6paTHO-TpaHcKpunumoHHon MUP ans
ANarHocTukn 3abonesaHui.

AHanu3 ypoBHA nNpeacTaBneHHOCTM TPaHCKPUMNTOB
reHoB. OnpepeneHve BUPYCHOWM Harpy3ku

CemuHap no teme: «[1pyvHLMNBbI MaKpOMONEKYspHOW
cTpyKTypbl PHK. TpaHckpunuusa.»

PecepatnsHas pabota Mo Teme «OcobeHHOCTU
TpaHCcKpunuum n NOCTTPAHCKPUMLIMOHHOM
moaunmkuinnm PHK»

3.5 BuocuHTe3s 6enka n PedepaTtuBHas paboTa no teme «brmocuHTe3 6enka u
perynsaumsa TpaHcnsauum perynsaumsa TpaHcnaunm»

PelwweHune 3apgay no teme: «lepeHoc reHeTudeckon
MHdopMaumn. F'eHeTu4ecKn Kogy.
CemuHap no Teme: «TpaHCrAums.»

3.6 Ucnonb3oBaHne OHK- MpumeHeHne 1 NnepcneKkTUBbI UCNOSIb30BaHUA METOAOB
TEXHOJIOTMA B MeAULMHe, | MOMNEKynsapHoW 6uonormm B pa3nuyHbiX  cdepax
NPOU3BOACTBE U HAYYHbIX | YENOBEYECKON XN3HM.
uccrnepoBaHUAX BblaeneHve n o4mMcTka HyKNneMHOBbIX KUCOT.

Mopbop npanmeposB. Bbi6op rOMOJSIOTUYHbIX
nocnenoBaTenbHOCTEN reHOB.
Opranuzaumsa [LP-nabopatopum # nocTtaHoBKa
nonMMepasHoON LLenHom peakuun.
OueHka acpdpekTusHocTy MNMLP.
OnekTpodope3 Kak MeTOL pas3feneHus u aHanusa
6UMOMaKPOMOSIEKYST U KX COCTaBHbIX KOMIMOHEHTOB.
PasgeneHune monekyn MeTogoom 3nekTpodopesa B
npakTuke MOJIEKYISIPHO-OMONOrMyYeckmx
uccrnepoBaHun.  AnekTpodopeTnyeckoe paspgeneHue
HYKIEUHOBBIX KUCMOT U HYKNeoTUA0B.
CemuHap no Teme: «MonekynsipHO-reHeTuyeckue
MeToabl uccnefoBaHun. MexaHuambl penapauny 1
perynsaumnm akTMBHOCTN reHOB»
13.2. Tembl (pa3gensl) AUCUUNIIMHBLI U BUAbI 3aHATUN
Buapl 3aHATUI (KONMYECTBO HacoB)
Ne HanmeHoBaHue Tembl
n/n (paspena) gucumunivHbl Jlekumn Fpynnosbie JlabopaTopHble CamocrosTensHas Bcero
KOHCynbTauum paboTa
MonekynspHas 28
Ouonorus Kak Hayka:
npeamer, 3agaun,
4 | OCHOBHbIe 4 8 4 12
HanpaBlieHUA pPa3BUTUS.
LleHTpanbHas gorma
MOJEKYNSAPHOWN
Guonorum
MoneKynsipHble OCHOBBbI 40
2. HacneacTBeHHOCTM!. 6 8 16 10
CTpyktypa u yHKUMHK




AHK

Oy6nupoBaHue OHK: 32

pennukaunsa

MpuHUMNbI 40
MaKpOMOREeKynsApHOWN

4 CTPYKTYypbl W  CUHTE3
) PHK. MexaHu3mbl
perynsuuu
TPaHCKPUNLUUMM

BuocuHTes  ©Oenka 7] 34

perynsaums TpaHcnAuum

Ucnonb3oBaHne [OHK- 42
TeXHONorumn B
6. MeguuuHe,
npousBoacTBe 7]
Hay4HbIX
nccrnegoBaHUsIX

KoHTponb 36

Ntoro: 32 48 66 70 252

14. MeToaun4yeckme ykasaHus gnsi o6y4aroLlmxcsa no 0oCBOeHU0 aucumnnuubl: O6bem
OVNCUMNNUHBI COCTaBNAET 7 3a4eTHbIX eanHul, Bcero 252 yaca, us kotopbix 146 yacos
COCTaBNsIeT KOHTaKTHasa paboTa obyyatoLierocs ¢ npenogasartenem (32 yaca 3aHATUN
NeKUMoHHoro Tuna, 66 yacos 3aHATUIN NabopaTopHoro Tuna, 48 YacoB — rpynnoBble
KoHcynbTaumn), 70 4YacoB cocTaBnsieT caMmocTosTenbHas paboTa oby4yatouieroca. N3yyeHne
OAHHOW ANCUMNIMHBI NpeaycMaTpuBaeT NpoBeaeHne ABYX MPOMEXYTOYHbIX aTTecTaummn u 4
TEeKyLWMX aTTectaumin. B 6 cemecTpe 3annaHnpoBaHoO NpoBeAEHNE ABYX TEKYLLUMX aTTECTaUMN U
NPOMeXyTOYHOM aTTecTauumn B BUAe 3a4eTta, B ceMecTpe 7 — ABe Tekyline aTtrectaumm mn
NPOMeXyToYHasa aTTecTauns B BuAe 3k3aMmeHa. Cpoku NpoBeAeHUs TEKYLLEN aTTecTaunm
pernaMmeHTUpyTCA KaneHgapHbIM NiiaHoM NpoBeAeHnsa nabopaTopHbIX 3aHATUIA, CPOKK
npoeefeHne NPOMEXYTOYHON aTTeCcTaunmn yCTaHaBNMBaKOTCA pacnucaHnemM npoMeXxyTo4Hom
aTTecTaumm, padpaboTaHHbIM B COOTBETCTBMM C y4ebHbIM NnaHom no cneumanbHoctn 30.05.02
MeanuunHckas buodusmka.

Mporpamma gucumnnmMHbl NpegycMaTpuBaeT npoBeaeHne nabopaTopHbIX 3aHATUN.
J1eKUMOHHbIN MaTepuan packpbiBaeT OCHOBHbIE TEOPETUYECKNE BONPOCHI AAHHOW AUCLUMNIINHDI.
JlabopaTopHble paboTbl 06ecneymBaloT GOpMUPOBaHME HEOOXOAMMBIX B paMKax KOMMNeTeHUUn
YMEHWIN N HaBbIKOB (BrnageHun). iayyeHne gaHHON OUCUMNANHBI NpeaycMaTpmuBaeT Takxe
camocTosTenbHyt paboTy. BbinonHeHne camocTosTenbHOM paboThl NpegnonaraerT:
KayeCTBEHHYI0 NOAroTOBKY KO BCEM BuAAM Y4eOHbIX 3aHATUI; pedepnpoBaHmue un
aHHOTMpPOBAHME yKa3aHHbIX NpenofaBaTeneM UCTOYHNKOB NUTEPATYpbl; CUCTEMATUYECKNI
NPOCMOTP NEPUOANYECKNX U3AAHUI C LiENblo BbiIBNEHUA Ny6nvkaumi B 06n1act nsyyaemonm
npobnemMaTnku; nlyyeHne y4ebHom nutepaTtypbl; MICNONb30BaHME UHTEPHET-pecypcoB. B
npouecce CaMOCTOATENbHON NOArOTOBKM MPY OCBOEHUU ANCUMMNIINHBI HEOBXOAUMO U3YUNTb
OCHOBHYO NnUTEpaTypy, 3aTEM — AONOSTHUTENBbHYI. VIMEHHO 3HAKOMCTBO C AOMNOSNTHUTENBHON
nuTepaTypoin, 3HaYnTeNbHas YacTb KOTOPOW CYLLLECTBYET Kak B NeYyaTHOM, TakK U 91IEKTPOHHOM
BMae, cnocobcTByeT 6onee rnybokoMy OCBOEHUIO U3Y4YEHHOro MaTepuana.

[lesaTenbHOCTb CTyAEHTa NpPU OCBOEHUN AAHHOW ANCLUUNIIMHBI pernamMmeHTupyeTcs paboyen
NporpaMmon ANCUUMNIIMHbI, KaneHaapHbIMU MaHaMm NEKLUMNOHHbIX U TabopaToOpHbIX 3aHATUIA.
Mpn peanusaunmn ANCLMUNIIMHBLI UCNOMNb3YOTCH 3NIEMEHTbI ANTEKTPOHHOIO 06YyYeHus n
ANCTaHUMOHHbIEe 06pa3oBaTesnbHble TEXHONOMUN.

15. lMepeyeHb OCHOBHOW W [OOMONHUTENLHOW FnUTepaTypbl, PECYpCOB WHTEPHeT,
HeobOXoAUMbIX ANl OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHags nuTepaTtypa:

Ne n/n McToYHMK
XykoBa, A.I'. MonekynsipHasi 6Guonorus: y4ebHuK ¢ ynpaxHeHusamu n 3agadamm / A.l'. Xykosa, H.B.
1. Kuauuetko, J1.I'. Fopoxosa. - Mockea ; bepnuH : Oupekt-Megua, 2018. - 269 c. : un., Tabn. - Pexum
poctyna: no nognucke. - URL: https://biblioclub.ru/index.php?page=book&id=488606 . - Bubnuorp. B



https://biblioclub.ru/index.php?page=book&id=488606

KH. - ISBN 978-5-4475-9674-3. - DOI 10.23681/488606. - TEKCT : 9neKTPOHHbIN.
2 Bruoxumusa / nop pen. E. C. CesepuHa.— Mocksa : T'O0OTAP-Meaua, 2015. - 768c. -
. <URL:http://www.studmedlib.ru/book/ISBN9785970427866.html>.
Kpebc, 0. MeHbl no JbtouHy / . Kpebe, 3. MongwrenH, C. Kunnatpuk ; pea. nep. [.B. Pebpukos,
3. H.}O. Ycman. - 2-e nsg. (an.). - Mockea : JlabopaTtopust 3HaHui, 2017. - 922 c. : un. - ISBN 978-5-
00101-582-6 ;. URL.: htip://biblioclub.ru/index.php?page=book&id=482862
6) pononHuTenNbHan nuTepaTtypa:
Ne n/n UcTouHKK
HykneunHoBble kucnotbl ; oT A o A/ nog pepn. C. Mionnep ; nep. ¢ aHrn. KO.B. Knceneson, A A.
4 CuHiowWwvHa ; nep. aHrn. nog pea. E.I'. puropbeBa u gp. - 2-e uaa. - Mocksa : BMUHOM. ITa6opaTtopus
' 3HaHun, 2015. - 424 c. : un. - bubnworp.: c. 409-412. - ISBN 978-5-9963-2406-4 ;- URL:
http://biblioclub.ru/index.php?page=book&id=362839
HyknenHoBble KUCNOTbI : 9N1EKTPOHHOE y4ebHoe nocobue / MuHncTepcTBo 06pa3oBaHns 1 HayKu
Poccuiickon ®epepaummn, PepeparnbHoe rocyaapcTBeHHoe 610axeTHOe obpa3oBaTenbHoe
5 yupexzaeHue Bbicllero obpasoBaHua «KemMepoBCKUI rocyapCTBeHHbIN yHuBepcuTeT», Kadeppa
' opraHu4yeckomn xmmuum ; coct. T.H. NpuwieHkoBa u ap. - Kemeposo : KeMepoBCKuii rocyAapCTBEHHbIN
yHuepcutet, 2015. - 99 c. - Bubnuorp.: c. 92. - ISBN 978-5-8353-1846-9 ; URL:
http://biblioclub.ru/index.php?page=book&id=481587
puweHkora, T.H. HyknenHoBkle kucnoTol : y4ebHoe nocobue / T.H. M'puweHkosa, T.B. Yyinkosa, E.A.
6 LLlep6akoBa ; MuHucTepcTBo 0bpa3zoBaHus n Hayku PO, FTOY BIMO «KemepoBckuii rocynapCTBEHHbIN
' yHuBepcuteT». - KemepoBo : KemepoBckui rocygapcteeHHbin yHusepeuteT, 2009. - 90 c. - ISBN 978-
5-8353-0903-0 ; URL: http:/biblioclub.ru/index.php?page=book&id=232492
MonekynapHas 6uonorusa kneTtkn = Molecular biology of the cell : ¢ 3agayamu [JxoHa YuncoHa u
7. Tuma XaHTa : B 3 1./ bptoc AnbbepTc [n ap.] .— Mocksa ; Mixesck : HALL "PerynsipHas n xaotTmyeckas
AnHamuka" : IHCTUTYT KOMNbIOTEPHbIX nccnepoBanun, 2013.
Buonorus knetkn: yuebHoe nocodue / A.®. HukutuH [m ap.]. - Cankt-lNetepbypr: Cneullur, 2014. -
8. 167 c. I/ «YHuBepcuteTckas bubnumoteka online»: anekTpoHHO-6MbnNMoTeyvHasn cuctema. - URL:
http://biblioclub.ru
®dannep, .M. MonekynapHasa 61onorus KneTku : pykoBoacTeo Ansa spaven / O. M. ®annep, 0.
9. Wwungc. -M. BuHom-lpecc, 2012. -256 ¢
10 Oxepanbg M. ®annep MonekynapHas 6uonorus knetkn / ®annep Oxepaneg M., Wunac OeHuc. -
" | BuHom, - 2011. - 256 c.
KoHunues, AnekcaHap CepreeBudy. MonekynsapHas 6monorus : Y4ebHuk gnda cTya. By30B, 00y4. no
11 cneuymanbHocTn 032400 "Bruonorma" / A.C. Konnues, ['.A. CeBacTtbsHoBa .— M. : Academia, 2003 .—
" | 396, [1] c. : un., Tabn. — (Bbicwee obpa3oBaHue) .— bubnuorp.: c. 393-394,[1] .— ISBN 5-7695-
0783-7. 1 3K3
®dannep, Oxepaneg M. MonekynsapHasa 6uonorus knetku = Molecular basis of megical cell biology :
12 | PYKOBOACTBO ANA Bpaden / O xepanba M. ®annep, OdeHHuc lWungc ; nep. ¢ aHrn. nog obw. pen. V.b.
" | 36apckoro .— M. : buHom-lpecc, 2006 .— 256 c. : un., Tabn. ; 28 cMm. — brubnuorp. B KoHUe . —
Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 3k3
Xepebuos, Hukonan Akumosuny. Broxmmusa : YuebHuk gna ctya. By3oB, 00y4. N0 HanpaenieHnsam u
13. | cneunanbHocTsiM Mea.-6uon. npocuna / H. A. Xepebuos, T. H. lNMonoea, B. . ApTioxoB .— BopoHex
: U3p-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.
14 Dasup Knapk, JlToHHn Paccen MonekynsipHas 6uonorus: npocToin u 3aHMMaTenbHbI noaxon,/ Knapk
" | O., Paccen Jl.. - Komnanmna KOH[, 2004, - 466 c.— ISBN 5-7229-0238-6
NenuHpxep, Anbbept. OcHoBbI GuoxUMuK : [ydyebHoe nocobue] : B 3 T./ A. JleHnHaXep ; nep. ¢ aHrm.
15. | noa pea. B.A. Qurenbrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.] 3/ nep. B.I'. Fopbynesa, M.[. M'po3goson u C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-1056.
16. | Onnuot B., Annuot [. Buoxumus n monekynsipHasi 6uonorusi. M.:AkagemkHura, 2006.
17. | bensacoa H. Buoxumusa n monekynapHas 6uonorus. M.:KHuxHbIn gom, 2004,
B) MH(OPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHble Pecypebl UHTEPHET)™:
Ne n/n Pecypc
18. | MOLBIOL. RU - Knaccuyeckas n monekynsipHasa 6uonorus (http://www.molbiol.ru).
19 National Center for Biotechnology Information /US National Library of Medicine
" | (http://www.pubmed.com).
20. | 3bC 3AnekTpoHHasi bubnunoTeka TexHuyeckoro By3a. - URL: http://iwww.studmedlib.ru
21. | 3bC YHuBepcuteTckan bubnuoteka oHnawH. - URL: http://biblioclub.ru
22. | www.lib.vsu.ru - 3HB BI'Y



http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
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
http://biblioclub.ru/
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%A4%D0%B0%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%96%D0%B5%D1%80%D0%B5%D0%B1%D1%86%D0%BE%D0%B2%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://www.studmedlib.ru/
http://biblioclub.ru/
http://www.lib.vsu.ru/

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHus Ansa caMoCToATeNNbHOM paboThl

Ne n/n NcTouHuk

1 Buoxumusa / nog pea. E. C. CeBepuHa.— MockBa : FT'OOTAP-Megua, 2014. - 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.html>.
MonekynsapHasa 6uonorus knetku = Molecular biology of the cell : ¢ 3apgayamu [JxoHa YuncoHa n Tuma

2 XaHTa : B 3 1./ Bptoc AnbbepTc [n ap.] .— Mockea ; Mxesck : HUL, "PerynsipHas n xaotuyeckas
anHamuka" : IHCTUTYT KOMNbIOTEPHbIX uccnepoBaHun, 2013.
Buonorus kneTtku: yyebHoe nocobue / A.®. HukntuH [n gp.]. - Cankt-Metepbypr: Cneufint, 2014. - 167

3 c. Il «YHuBepcuteTckas 6ubnmoteka online»: anekTpoHHO-6MbnMoTeYHas cuctema. - URL:
http://biblioclub.ru
dannep, .M. MonekynsipHas 6uonorus Knetku : pykoBoacTeo ans spadent / . M. ®annep, 4. Wunac. -

4 M. BuHom-Ipecc, 2012. -256 ¢

5 Ixepanbg M. ®annep MonekynapHas 6uonorus knetkn/ ®annep Oxepanbg M., lWunac OeHuc. -
BuHowm, - 2011. - 256 c.
KoHnuues, Anekcanap Cepreesud. MonekynsipHasa 6uonorus : YuebHuk gns ctya. By30B, 06y4. no

6 cneuunanbHocTn 032400 "Buonorua” / A.C. KoHnyes, I'.A. CeBacTbaHoBa .— M. : Academia, 2003 .—
396, [1] c. : un., Tabn. — (Bbicwee obpasoBaHue) .— Bubnuorp.: c. 393-394,[1] .— ISBN 5-7695-0783-
7.13k3
dannep, Oxepanbg M. MonekynsipHas 6uonorusa knetkn = Molecular basis of megical cell biology :

7 pykoBoacTBo ang spayent / Ixepansg M. ®annep, OeHnuc Wungac ; nep. c aHrn. nog obuw,. pea. N.b.
36apckoro .— M. : BuHom-lpecc, 2006 .— 256 c. : un., Tabn. ; 28 cM. — bubnuorp. B KoHue . —
Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 3k3
Xepebuos, Hukonan AKkumoBud. Bruoxumums : YuebHuk ans ctyq. By30B, 06y4. No HanpaBneHnsiM un

8 cneumanbHocTAM Mef.-6uon. npoduns / H. A. Xepebuos, T. H. lNMonoea, B. I'. ApTioxoB .— BopoHex :
M3p-Bo BopoHex. roc. yH-Tta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.

9 Lasng Knapk, JloHHn Paccen MonekynspHas 6Guonorusi: npocTon 1 3aHnmaTenbHbin nogxoa / Knapk .,
PaccenIl.. - Komnanna KOH/[, 2004, - 466 c. — ISBN 5-7229-0238-6
Nennnpxep, Anbbept. OcHoBbI Buoxummm : [y4ebHoe nocodue] : B 3 1./ A. JleHUHOXep ; nep. C aHr.

10 nof pea. B.A. Burenerapgra n A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.] 3/ nep. B.I'. Fopbynesa, M.[1. F'po3gosoi u C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-1056.

11 onnwuot B., Annuot . Buoxumuma n monekynsipHasa 6uonorus. M.:AkagemMkHura, 2006.

12 BensicoBa H. Buoxmmus n monekynsapHas 6uonorusi. M.:KHuxHbin gom, 2004.

13 MOLBIOL. RU - Knaccu4yeckas n monekynapHasa éuonorus (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. OO6pasoBaTtefibHble TEXHONOrMKU, UCNONb3yeMble TMNpU peanu3auum Yy4eb6HOM
AVUCLMMNIIUHBI, BKIOYaA AUCTaAHUUOHHbIe ob6pa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

1. YUTeHne nekuumn ¢ ucnonb3oBaHNEM cnang-npe3eHTauni.

2. MlHHOpPMaLUNOHHO-KOMMYHUKALUMOHHbIE  TEXHOJSOrnn (KoHCynbTaumm npenogasaTtens yepes
TemaTtuyeckme opyMbl U BEBMHApPbI C UCNONb30BaHUEM 3MIEKTPOHHON UH(OPMAaLMOHHO-06pa3oBaTefibHON Cpefbl
Pre0y BO "BI'Y" - ObpazoBaTenbHbIi NopTan «NeKTPOHHbIN yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. HdopmaumoHHble TexHonorum (poctyn B IHTepHeT)

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

18. MaTepuanbHO-TeXHUYeCKoe obecneyeHme QUCLUMNIIUHDI:

YyebHasa ayauTopusa ana nposeAeHus 3aHATUI NIEKLIMOHHOIO TUMa:

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

YyebHaa ayauTopusi ons NpoBefeHUs 3aHATU ceMUHapckoro Tuna (nabopaTopHble 3aHATMA), And
NpoBeAEHUS TPYNMNOBbIX U MHOAMBUAYANbHbIX KOHCYNbTALMNA, TEKYLLErO KOHTPONSA U MPOMEXYTOYHOW aTTectaumu
CneunanusnpoBaHHas mebenb, fo3aTopbl, fabopaTopHas nocyaa, cnekrpocpotromeTp CP-56A, cnekTpodoTomMeTp
Cd-26, annapat anga ropusoHTanbHoro anektTpogopesa SE-1, NCTOYHMK NUTaHuA gnsa anekTpogopesa «3Anbd-4»,
pH-meTp AHunoH 4102, TopcroHHble Becbl Techniprot T1, T3, T4, marHutHaa mewanka MMS5, potamuke Elmi RM1.



http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
http://biblioclub.ru/
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%A4%D0%B0%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%96%D0%B5%D1%80%D0%B5%D0%B1%D1%86%D0%BE%D0%B2%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1%2C1004%2C4%2C101%5D&LANG=rus
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YyebHasa ayputopus ons NpoBEAEHMS 3aHATUI ceMUHapCcKoro Tuna (nabopaTopHbIX 3aHATUR, TEKYLLEro
KOHTPONSA M NPOMeXyTouyHoN aTtTecTaumm) CneumanuaumpoBaHHasa mebenb, Habop nabopaTopHoN nocyabl U
LUTATUBOB, BbITAXHOM LWKad, XONoAUSbHUK-MOPO3unbHuK Stinol.

19. OueHo4HbIe cpeancTtBa AnsAa nposeaeHus TeKyu.|e|7| n npome)KyTquoﬁ aTtrecrauum

MopsimoK OLeHKM ocBoeHust obyvalowmmuca yyebHoro matepuana onpegensiercs
copepXxaHveMm criefyrLwmx pasaenos AUCLUMNIVHDI:

HaumeHoBaHune WnankaTtop(bl)
Ne OueHoYHble
a/n pasfgerna gucuuniivHbl KomneTteHuua(u) LOCTMXEHUS cpeacTsa
(mopgyns) KOMMeTeHuuu
OlNK-1 CnocobeH
MCMosnb30BaTh U MPUMEHSITb
HOaMeHTanbHble U
yHA ONMK-1.2 Vicrionsayer
npuKnagHble MeguuMHCKNe,
OCHOBHbIE
€CTEeCTBEHHOHAY4Hble 3HaHUS
€CTEeCTBEHHOHAaYYHbl
ONA NOCTaHOBKW N peLLeHNs
MonekynsipHas € NOHATUSA U MeToabl
CTaHOAPTHbIX 1 N
Ouonorus Kak Hayka: nccnegoBaHun npu
MHHOBALMOHHbIX 3aa4a4
npegmer, 3agaum, < peLleHnn
npodeccrmoHanbHom KoMnnekTbl KUM
OCHOBHbIe eSTENbHOCTY npodeccrnoHanbHbIX [N TEKYLLWX W
1. HanpaBneHus 3a]au4 y
NPOMEXYTOYHbIX
pa3BUTHA. B
OrlK-5 CnocobeH k aTTecTtauun
LleHTpanbHaa Agorma OrK-5.1
. OpraHu3auum 1 OCYyLLLECTBIIEHMIO
MOJIEKYISIpPHOMN lMoHMMaeT CyLHOCTb
NPUKagHbIX U NPaKTUYECKUX
6uonorumn . OMOXMMUYECKMX
NPOEKTOB M UHbIX MEPONPUATUI HDOLECCOB
Mo N3yyeHuo 6UoPU3NYECKNX 1 o ’
o NpoOnNCXoaALLNX B
MHbIX MPOLIECCOB U ABMEHWMN, KNETKE YEnoBeKa
NPOUNCXOLALLUMNX HA KNETOYHOM,
OpraHHOM M CUCTEMHOM
YPOBHSAX B OPraHn3mMe 4enoBeKka
KomnnekTbl Kum
MonekynsipHbie [N TEKYLLWX W
OCHOBBI npomex yTqublx
2. HacneacTBEHHOCTMW. OrK-1, OlNK-5 OrK-1.2, OrNK-5.1 P YTOHH
aTTecTauun,
CtpyKkTypa 1 cpyHKUUMN
OHK npaKTuyeckoe
3aaHune
KoMnnekTbl Kum
OyonupoBaHue [OHK: ONA TEKYLLNX U
3 OrlK-1, OMNK-5 OrlK-1.2, OMNK-5.1
pennukaumsa NPOMEXYTOYHbIX
atTecrtauummn
MpuHUMNbI KomMnnekTbl Kum
MaKpOMOJIeKyIAPHON AN TEeKYLLUX 1
CTPYKTYypbl U CUHTE3 : : : : NMPOMEXYTOYHbIX
4 PHK. MexaHWU3Mbi OrlK-1, OMNK-5 OrlK-1.2, OrK-5.1 aTTecTaLMil,
perynsuumu npakTnyeckoe
TpaHcKpunuun 3aaHune
KomMnnekTbl Kum
A TeKYLUX U
BuocuHTes OGenka wu rﬂmex yTu(-)quux
5 perynauyus OriK-1, OrkK-5 OriK-1.2, OrK-5.1 P YTOHH
aTTecTauun,
TpaHcnAuum
npakTuyeckoe
3apaHue, TecT
Ucnonb3oBaHne [OHK- KoMnnekTbl KM
TexHonorum B AN TEeKYLUX 1
MegouuuHe, NMPOMEXYTOUYHbIX
MK-1, OMNK- MK-1.2, OMNK-5.1 o
6 npousBoAcTBe 7] O , ONK-5 o , OTK-5 aTTecTauun,
Hay4HbIX npakTuyeckoe
nccnegoBaHUAX 3agaHue
3ayeT: nepeyeHb
[pomMexyTovHas aTTecTauuna BOMpPOCOB (TecT),
dopmMa KOHTpOIS - 3a4eT, 3K3aMeH npakTuyeckme
HaBblKU




HaumeHoBaHune NupnkaTtop(bl

Ne A P(e1) OueHoYHble

/n pasgena gucCUmnivHbl KomneTteHuma(un) DOCTUXEHNS cpencTsa
(moayns) KOMMNeTEeHLUNN

Ok3ameH: MNepeyeHb
BOMNpOCOB (TecT,
KUM),
npakTu4eckne
HaBbIKU

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

20.1. TeKywWMn KOHTPONb YyCNeBaeMoCTH

KoHTponb ycneBaemMocT No AUCLUMIIMHE OCYLLECTBIIAETCS C MOMOLLbIO CNeAyLLIMX OLEHOYHbIX

CpencTs:

w N

~N oo

10.
11.
12.

13.
14.

15.
16.

17.

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

24.
25.
26.
27.

1. Tekywasn atrectauus

lMepeyeHb BonpocoB and Tekywen atrectaumm Ne1 (6 cemectp)

MccnepoBaHusa, UMHALMMPOBAaBLUME pas3BUMTUE  MoONekynspHon 6Guonormm (npasuna Yapradpca,
PEHTIEHOCTPYKTYpPHbIE uccnenoBaHns @paHknuH U YunkuHca v ap). BnuaHne monekynapHon 6uonorum Ha
cepbl HENOBEYECKOW XU3HMU.

LleHTpanbHas gorma monekynspHown 6uonorun. MpuHUMN KOMMNEMEHTapHOCTU.

PHK kak nocpegnHuk mexpy reHamu n 6enkamu. OtnuumtenbHble ocobeHHocTn cTpykTypbl PHK no
cpaBHeHuto ¢ [JHK.

O6wwme npuHuMnbl cuHTe3a benka. Pubocoma kak kKatanmsaTop (POpPMUPOBaHWA NENTUOHbBIX CBA3EW.
[MoHATHe o penapauun Kak 0 MaTPUYHOM CUHTE3E.

"eHbl kak cermeHTbl Monekyn OHK - nonumepa, cocrosiuiero ns HykneotnaoB. CoctaB HyKNeoTUaOB.
[MypuHOBbIE U NUPUMUANHOBbBIE a30TUCTbIE OCHOBAHWS.

HomeHknatypa Hykneo3ugoB W HykneotugoB. O6pasoBaHune dochoanacbmpHbIXx  CBA3ER  MeXay
MOHOHYKIeoTuaamu.

IOHK - nBonHas cnupanb. KomnnemeHTapHble napbl a30TUCTbIX OcHoBaHWA. OBpa3oBaHne BOAOPOAHbIX
CBA3eN MeXAy OCHOBaHMUSMM.

MonapHocTb OHK. XumMundeckue n CTpyKTypHble 0COOEHHOCTU MONNMHYKINEOTUAHbIX LiEMNEN.

CTpyKTypHbI€E reHbl, perynaTopHble u MexreHHble ydactku JHK.

Cynepcnupanusauus JHK.

MepBuyHasn, BTOpUYHas, TpeTudHasa cTpykTypa OHK. O6pa3oBaHune Hykneocom C y4acTMEM FMCTOHOB.
YPOBHU YNaKOBKN XPOMOCOMBI.

HacnefncTBeHHbIN xapakTep reHeTudeckon nipopmaumu. MNMonyKoHCEPBATUBHBIN MEXaHU3M pENINKaLui.
PasgeneHne gByx Huten bucnupanbHow monekynbl OHK - nepBbii aTan pennukauun. PacnnetaHue
cynepcnupanein. Oenctene JHK-rupas, OHK —xenukas, O HK-cBa3biBatoLmx 6€nKoB.

OHK-nonumepa3sbl: kaTanusnpyemas peakums, opMbl, CBOMCTBA U (PYHKLINW.

PennukaunoHHaa Bunka — obnactb yaBoeHna monekynbl [JHK. OcobeHHocTu cbopku Bepylien u
otcTatouien uenen AHK.

®parmeHTbl OKasakm n ocobeHHocTn ux cuHtesa. PHK - 3aTpaBku. [dencrteue npanmasbl n OHK-
nonumepassl |.

OHK-nurasbl. 3annetenne JHK B cnupane.

MexaHun3Mm geneHus KonbLeBbIX XPOMOCOM BaKTepuin 1 peninkawmus XpOMOCOM Y 9yKapuoT.

Jencreue Tenomepassil.

BupycHasa JHK 1 OHK npokapnoTUyeckunx KneTok.

Mnasmugpl.

OcobeHHocT  OHK  aykapMoTU4YecKux  KneToK (pe3epBHble  KOMUW  TFEHOB,  MOBTOpSOLLMECH
nocnenoBaTenbHOCTU, NCEBAOrEHbI, NarIMHAPOMBbI).

HeTpaHcnupyemble nocnenoBaTenbHOCTU (MLHTPOHbI) 3YKapUOTUYECKUX FTEHOB.

Lintonnasamatuyeckasa JHK aykapnoTnyeckux KneTtok.

VMcnpaBneHue ownbok npu pennmkaumu.

Oco6eHHOCTM pennnkaLun B 3yKapmoTMYECKMX KreTkax.

lMepeyveHb BONPOCOB ANnd Tekylen atrectaumm Ne2 (6 cemecTp)

TpaHCKpUNUUS reHOB: NOHSATUE, MPUHLAN.

PHK-nonumepasa, pacno3HaBaHune 30H npucoeanHeHus pepmenTa K OHK, nHnumnauns TpaHckpunumu,
CMbICIOBbI€ NMOCNefoBaTENbHOCTH.

CwuHte3 MPHK: anoHraumsa TpaHcKpunuuu.

TepMUHaUMsa TPaHCKPUMNLN.




5. MexaHuambl perynsuum TpaHCKpUNLMU: KOHCTUTYTUBHBIE U MHOYLUMNOENbHLIE reHbI.

6. bBenku-akTnBaTopbl TPAHCKPUNLUUN.

7. bBenku-penpeccopbl TpaHCKpUNLUUN.

8. CurHanbHble MoneKynbl Ansa 6eKoB-perynaTopoB TPaHCKPUNLUK.

9. T[lpucoeanHeHune perynaTopHbix 6enkos k JHK.

10. Crp-6enok - npumep 6eska rnobanbHOro perynimpoBaHusi.

11. PerynsatopHble HyKneoTuapl.

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

13. PerynupoBaHue akTMBHOCTM r€HOB C MOMOLLbIO aHTUCMbIcnoBor PHK.

14. OcobeHHocT PHK-nonMmepasbl 3yKapMoTUYeckmx KNneTok.

15. NHrmMbutopbl TpaHCKpUNUuu.

16. MocTTpaHCKpUNLMOHHbIN NpoueccuHr: obpasosaHue pPHK 1 TPHK 13 npealuecTBeHHUKOB.
17. leteporeHHble apepHble PHK - npeawecTBeHHNKN aykapuotudecknx mPHK.

18. MpoueccuHr npegwectseHHkoB MPHK. Ponb MaPHK B Bbipe3aHuyn MHTPOHOB 1 BOCCOEANHEHUN 3K30HOB.
19. O6paTHasa TpaHCKpUNumS.

20. PHK-3aBucmumasn PHK-nonnmvepasa.

lMepeyeHb BonpocoB and tekywen atrectaumm Ne1 (7 cemectp)
"eHeTnyeckuin koa. Ero ocobeHHoCTw.
lMpokapuoTnyeckue pubocomsi.
LinTonnasamaTtnyeckne pubocombl 3yKapmor.
TpaHcnAuUs: NOHATHUE, OCHOBHbIE NMPUHLMIMbI 1 3Tansbl.
Ponb TPHK Kak aganTtepa, npaBuna peueccun.
CrpykTypa TpaHcnopTtHon PHK.
Pamku cunTtbiBaHMSA reHeTu4ecKon nHdopmalmn.
AKTMBaUMS aMUHOKUCIOT — NepBbIn 3Tan TpaHcnauun. AMuHoaumn-TPHK-cnHTeTasbl.
VHnummpyoLme aMmMHOKUCIIOTbI Y MPOKapuoT M SyKapuoT.
. MHuuwauua TpaHcnauun.
. AnoHrauusa. Ctagnmn anoHraumm.
. TepMunHauus TpaHcnsaumn. PenuauHr daktopbl.

Co~Noohwh =
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lMepeveHb BONpocoB and Tekywen atrectaumm Ne2 (7 cemecTp)
Ocob6eHHOCTU TpaHCNALUN Y NPOKapUOT U 3yKapuoT.
Monucombl. CoBMeCTHast TpaHCNALKA U TpaHCKpunuusa y 6aktepui.
MpekpalleHue cuHTe3a 6enka Ha gedekTHon PHK-nocpegHmke. PyHKunoHupoBaHue TMPHK.
YHuutoxeHue aedekTHbIX 6enkoB XBOCTOBON NPOTEa30M.
MoCTTpaHCAALUNOHHBIN MPOLLECCUHT.
AZpecoBaHHbI TpaHCMNOPT GesKoB.
WHrnbutopbl 6enKoBoro cuHresa.
BoigeneHne JHK 1 pectpukumMoHHan pparmeHTaums.
MuP-aHanus.
. PekombuHaHTHble OHK.
. NcnonbzoBaHue JHK-TexHonornin ang eblpalumBaHns MogNMOULMPOBaHHbLIX MMKPOOPraHN3MoB -
NPOAYLIEHTOB BUOMOrMYECKN aKTUBHbIX BELLIECTB
. Vicnonb3oBaHue OHK-TexHonorui ans pa3paboTky HOBbIX MOAXOA0B NNEYEHUA HAcNeACTBEHHbIX
3aboneBaHun, a Takxe ANa naeHTUgUKaLmMm IMYHOCTU 1 YyCTaHOBIIEHMSA POLCTBA.

. 2 OO NOOTEWN =
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Mpumep npakTUYECKUX 3apaHun

O6MeH HyYKNMEeWHOBbIX KWUCAOT W HYKNeoTMaoB B opraHu3me 4enoseka. OnpepeneHuve
coAepXaHnst MOYeBOW KNCIOThI.

Llenb paboTbl: onpegenutb KOHUEHTpaUMIO MOYEBOW KUCINOTbI B CbIBOPOTKE KPOBM U
NHTEpnpeTUpoBaTb NOyYEeHHbIEe AaHHbIE.

MpuHumn meTopa. MoueBasa Kucnota BoccTaHasnueaeT dOCOpPHOBONMbPPAMOBLIN peakTus, B
pe3ynbTaTe 4yero obpasylTca 6on ee HU3KME OKUCIbl BONbdpama CHUHEro LBeTa; MHTEHCUBHOCTb
OKpacKu NponopLmoHarnbHa KOIM4ecTBy MOYEBOWN KNCOTbI.

Xop, pabotbl. B ueHTpudyxHyto npobupky HanueatT 0,5 Mn CbIBOPOTKM KpoBW M npubaensaoT
ans ocaxgexusa 6enkos 0,5 mn 10%-ro pactBopa TpMXIOpyKCycHoOM Kucnotbl. Yepe3 10 MuH. cmech
ueHTpudyrmnpytot. B npobupky BHocaT 0,2 mn Hagocago4vHon xuakoctu, 0,1 Mn HacbIWEeHHOro pacTeopa
Na.COs, 0,01 mn peaktnea ®onunHa 1 2 ma ANCTUNNMPOBaHHOM BoAbl. KonopumeTtpupytoT Ha P3IKe ¢




KpacCHbIM CBETODUNLTPOM MPOTUB KOHTPOSIS, COAEPXALLLEro T€ Xe peakTuBbl, HO BMECTO Ha40CaL04YHOMN
xupkoctu— 0,2 MmN BoAbl.

Kputepumn oueHku:

Kputepuamum oueHnMBaHMA KOMMNEeTEHLMIN (pe3ynbTaToB) ABNAIOTCA:

- MoarotoBka K 3aHATUIO (opopmneHne 3aHATUS B paboden TeTpaanm B COOTBETCTBUM C
MeTOONYECKNMMN PEKOMEHAALNAMM);

- OTBETbI Ha YCTHbIE BONPOCHI MO TEME 3aHATUA U coaepXaHuto nabopaTopHon paboThl;

- aKTMBHOCTb U CAMOCTOATENbHOCTb NPU BbINOSIHEHUW 3a4aHWS;

- 0hopMIEeHUS pe3ynNbTaToB B COOTBETCTBUN C METOANYECKMMU pEKOMEHOALMNAMM;

- yMeHue aHanuaupoBaTb, 00cyXAaTb MOflydeHHble pe3ynbTaTbl W CAaMOCTOATENIbHO
dopMynMpoBaTb BbIBOAbI.

PaboTta cuuTtaeTcsi BbINOMHEHHOW U 3a4TEHHOW, €Cnu CTYOEHT B KOHUE 3aHATUA npencrasun
OT4YEeT B COOTBETCTBMM C MEeTOOUYECKNMWN pEKOMeHOalunAaAMN.

TecTOBbIEe 3agaHus
Tect N2 2. BapuaHT 1.

1. OTpenbHble HYKNeoTuabl B MOMEKYSE HYKNEeNHOBBLIX KUCIOT CBA3aHbI:
A) O-rnmko3ngHom cBA3blo
B) 3,5 -dochoanacmpoHin ceasbio
B) N - rmmko3ungHomn cBA3bto
N &-1,4 —rnMko3ngHon CBA3bIO
) B -1,4 —rnuko3nMaHoON CBA3bIO

2. Ecnv ogHa uenb JHK copepxut dpparmenT IM-L-LI-A-A-T-I-Li-A-Ll, To BTOpas uenb:
A) A-A-U-A-T-T-I-I-T-I
B) U-T-I'-T-A-A-T-A-T-I'
B) LU-L-A-A-T-T-A-T-I-T
M T-W-r-r-T-r-7-U-T1-T
0) u-r-r-T-T-A-u-r-1-r

3. Ona OHK xapakTepHo Bce, KpOME:

A) konuyectso An T ognHaKoBo

B) konuyecteo I 1 L| oguHakoBso

B) ogHa nonvHykneotuaHasa Lenb KOMMIeMeHTapHa apyron

M) HykneoTuaHas nocnefoBaTeNbHOCTb OAHOW LEenu MOeHTUYHA HYKNeoTUAHOW nocnenoBaTesnibHOCTU

Apyroi
[1) NonuHyKneoTuaHble Lenu aHtTunapannesbHbl

4. B npouecce pennunkaumm y4acTByOT Bce (pepMeHTbl, KpoME:
A) OHK-nonumepasbl

B) PHK-npanmasbl

B) OHK-nura3sbi

N OHKa3sbl

[1) Tononsomepa3sbl

5. Tenomepsbl 3T0:

A) Kancomepsbl peTpoBrpycoB

B) KoHueBble nocnegosaTtenbHocTn [ HK xpomocom aykapuoT

B) ®naHkumpyowme nocnefoBaTenbHOCTN NPOKAPUOTUYECKMX FEHOB
IN) Hekogupytowme nocnepgosatenbHocTn OHK

) Yuactkn OHK, cogepxalume nepekpbiBaloLMACS KOA

6. TepMmnHauMa TpaHCKPUMNLUMKN OCYLLLECTBNAETCA B pe3ynbTraTe:
A) 3amegnenus asuxeHuna PHK-nonuvepa3sb;

B) yckoperusa gsuxeHua PHK-nonnvepa3ssbi;

B) cnneteHua uenen matepuHckon monekynbl JHK.



") pacxoxpeHnus uenen matepuHckon monekynol JHK

7. KamMuHoauunbHoOMy y4acTKy puboCcoMbl BO BpeMs TpaHCNALMM MOXET NPUCOeANHATLCA:
A) Tonbko nHuumatopHas T PHK;

B) Bce T PHK, Hecywmne aMnHokucnory;

B) Bce T PHK, HecyLune aMMHOKMCOTY, KPOME UHULMATOPHOMN.

IN) ammHoauun-TPHK-cuHTeTasa

8. Mopbepute K kaxpgon rpynne (A, b, B) cooTBeTcTBYIOLWME UM COeguHEHNs (a, 6, B,...):
A. Hykneo3ng. b. A3otuctoe ocHoBaHue. B. Hykneotua,.

. QlEeHWH;

. UMTNAKMH 5'-MoHodocdar;

. TYaHO3WH;

. LUMTO3WH;

. fE€HO3WH;

. YPUAWH;

. TUMUOKMH 5'-MoHopocdaT.

NOORWN =

. YKaxunTe HeobxoamMmble yCrnoBusi Ans NpoLecca pennkaumm.
. CybcTparthbi:

. @30TUCTbIE OCHOBAHWS;

. Ae30KCHHyKneo3unaTpudgocdathl;

. Ae30KCHHyKneo3ungmoHodocdaTsl.

. Matpuua:

. MPHK;

. OHK;

. NenTua.

. benkosble ¢akTopbl:

. ana pacnnetenua uenen OHK;

. ANs HaxoxaeHus npomoTopa Ha [OHK,
. anga aktneauum OHK.

. PepMeHTbI:

. AHK-3aBucuman PHK-nonumepa3sa;

. OHK-3aBucumas OHK - nonmepasa;
. PHK-3aBucumaa [JHK-nonumepa3sa;

. Npanmasa;

. IcTOYHMKN 3HEeprun:

. HeT;

T,

. DEe30KCMHYKIeo3naTpudocdathbl;

4. ne30KCuHyKeo3ngmMmoHodgocdaTsbl.

10. Ykaxute Heobxoanmble yCnoBus ass npouecca TpaHCKpUnuum.
A. Matpuua:

. pPHK;

. TPHK;

. MPHK;

. OHK;

. @MUHOKNCAOTI;

. nonunenTug,

. CybcTparthi:

. MOHOHYKIeoTuapl;

. @30TUCTblEe OCHOBaHWS,;

. HykneosnarpudocdaTbl;

. Ae30KCHHyKneo3unaTpudgocdatbl.
. IcTouHuKM 3Heprum:

. 3Heprua ruaponusa ATO;

. 3Heprua rugponusa [T,

N=-O,rON=2gITOOROON=



3. aHeprusa cybcTpaTos.

. ®epMeHTbI:

1. OHK-3aBncuman PHK-nonumepasa;
2. IHK-3aBncmmasn OHK - nonumepasa;
3. PHK-3aBucmumas OHK-nonnuvepasa;
4. nparma3sa;

L. benkosble chakTopbI:

1. anAa akTMBaumm )epMeHTOB;

2. Ana TepMuHaunm npolecca;

3. HE HYXHbl;

4. pnAa y3HaBaHWs Npanmepa.

E. MecTo cnHTe3a:

1. agpo;

2. MUTOXOHOPWUY;

3. UMTO30J1b.

11. Oxapaktepu3ynte pubocomy, roToBy0 K CTaaun 3roHrauum pubocomanbHOro uukna:

A) pubocoma gMcCoUMNpoBaHa;

B) pubocoma coctont U3 2-x cybbeamHuL, mexay KoTopbiMu BKtoyeHa MPHK;

B) B 6onbLuon cybbeanHmue pubocombl chopMmnpoBaHbl aMUHOALMIBHBIN U NENTUOUIbHBIN Y4acTKu;
M) B nenTuaunbHOM y4yacTke pubocombl Haxoantcst MeTuoHun-TPHK;

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

E) nenTnaHbin 1 aMMHOAUMABHBIN Y4aCcTKN pubocoMbl CBOOOHDI.

12. MMHOPHBIMMW HYKIE03MaamMun SBnATCS:
A. PubotmmmnamH;

B. AneHo3uH;

B. LUntnank;

. NHO3WH;

L. N'yaHo3uH.

13. Boibepute Bce, 4To xapakTtepHo ana PHK (1) n gna OHK (2).
A) MonekynapHaa Macca MITH JanbTOH U BblLLe,

B) ogHoueno4veyHas

B) aByuenoveyHas

IN) HebonbLLaa MonekynapHaa macca

[) conepxut ypaumn

E) copepxut TumnH

X) conepxut pnbo3zy

3) copepxuT fe3ocknpnbosy

14. MNMpomoTop 370:

A) cneunduryeckan nocneposatenbHocTb JHK, onpegenstowan mecto Hayana cuHtesa PHK
B) 3aTpaBka ansa JHK-nonvmepa3sbl

B) nocneposaTtensHocTb [JHK, onpegensatowasn, Kyaa AomkeH NnpucoeguHUTbLCS penpeccop
IN) nocneposatenbHocTb JHK, kogupytowas pPHK

) cneundmnueckas nocnegosaTtensHocTb [AHK, onpegenstowan koHel, cnHtesa PHK

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

B) TuMuKH;

B) ypauur;

) ryaHun;

[) pn6033;

E) untosuH;

X) nesokcunpubosa.



Kpumepuu oyeHku: OueHKa no TeCTy BbICTaBNAETCA NPONOpLUOHanbLHO aorne npaeunbHbix otBeToB:e 90-100% -
oueHka «otnuyHo»e 80-89% - oueHka «xopoluore 70-79% - oueHka «yaosnetopuTtensHo»e MeHee 70%
NpaBUIbHbIX OTBETOB — OLIEeHKa «HEeYyA0BNEeTOPUTENBHOY.

3agaHus, YKa3aHHblEe HUXe, PEKOMEHOYIOTCA K NCNoJib30BaHuio npu nposeaeHnn
OMarHOCTUYeCKNX paboT C Lenbi OUEHKU OCTATOYHbIX 3HAHWWA MO pe3ynbTaTaM OCBOEHMS OaHHOW

OUNCunnanHbl

3apaHusa 3aKpbIToro TMna

MNMocnenoBaTenbHOCTb aMUHOKUCTIOT B MOJIEKYSe FOpMOHa MHCYNHA KoaupyeTcs:

A) nocnenoBaTenbHOCTbI0 CTPYKTYPHbIX FEHOB;

B) konnyecTBOM M NocneaoBaTeNIbHOCTLIO HYKNEOTUAOB B 3K30HHbIX Y4acTKax reHa;
B) onpepneneHHbIM YepefoBaHNEM 3K30HHbIX U UHTPOHHBIX Y4aCTKOB;

") KONIMYECTBOM M NOCIIeA0BaTENbHOCTLIO HYKNEOTMA0B B MHTPOHHbIX y4acTKax reHa.

Ha oguH Butok asonHon cnnpanu OHK, Haxogawenca B B-chopme, npuxoantca cnegytoLlee 4ncro nap
OCHOBaHWI:

A) 5;

B) 10;

B) 15;

N 20.

DYHKUUM LLepOXOBaTON 3HAOMNA3MaTUYECKON CETH:
A) cuHTe3 6enkos;

B) cuHtes OHK;

B) cnHTE3 XUpPOB 1 yrneBonos;

") BHYTPUKNETOYHOE NepeBapuBaHue;

Tenomepsbl 3T0:

A) Kancomepbl peTpoBupycos

B) KoHueBble nocnepoBatenbHocTu [1IHK xpomocom aykapuoT
B) ®naHkupytowwme nocnefoBaTenibHOCTN NPOKapUOTUYECKMX FEHOB
IN) Hekogupytowme nocneposatenbHocTn OHK

K amrHoaumnbHOMY y4acTKy pbocombl BO BpEMS TPAHCNALMN MOXET NMPUCOeANHATLCS:
A) Tonbko nHuumatopHasa T PHK;

B) Bce T PHK, Hecywme ammHokucnory;

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

IN) amnHoauun-TPHK-cuHTeTasa

3apaHunsa OTKpbITOro Tuna

B npouecce TpaHckpunumm o6pasyeTcs nepBuYyHbIN TpaHCKpunT MPHK, KOTOpbI KOMNNEMEHTapeH rexy.
3 yero cocTont NepBUYHbLIN TPAHCKPUMNT?

OTBerT. V13 Nyp1HOBbIX M MUPUMUOVNHOBBIX HYKIIEOTU0B

Cwmecb gna nposegeHus MNLP cocToMT n3 HECKOSTbKMX KOMMOHEHTOB. [lepef, Hayanom skcnepumMmeHTa
4YacTOo HYXHO CHavyana NnpuroToBuTb pabounin pacteop. O6bI4HO B NabopaTtopun MMETCH CTOKOBbIE
(McxoaHble) pacTBOpPbI KOMMOHEHTOB, HEOOXoAMMBIX Anst npoBeaerust NLP. Onpenenute, kakon 06beM
cTokoBoro pacteopa OHK-nonumepassbl (1,5 ea/mkn) cnepgyet nobaBuTb B peakLMOHHY0 CMECh AJ1s
nony4yexusn pacteopa OJHK-nonumepassbl (0,03 ea/mkn), ecnm n3BecTHO, YTO KOHEYHbIN 06beM
peakUMOHHOM cMecu 25 MKI.

OTBeT. 0,5MKnN



CKonbKo HyKneoTnaoB coaepxuT reH (o6e uenu [JHK) B KoTopom 3anporpaMmmmnpoBaH 6enoK MHCYNNH U3
51 amuHokmncnoTbl?
OTBerT. 306

CuTyaumnoHHbIe 3aa4u

Yuactok MPHK nmeet TpunneTtHyto cTpykTypy: ALUA YYA YAA AYT YYY. Kakon atan TpaHcnsaumm
OCYLLEeCTBNAETCSA Ha 3TOM y4yacTke?

OTBeT. B ycnosuu 3agayv gaHol 5 TpunnetoB maTtpmnyHon PHK TpaHcnMpyemoro Ha pubocome yvacTka.
BuaHo, uto TpeTun Tpunnet - YAA - 3TO CTON-KOAO0H - TEpMUHATOP TpaHcnaumn. CnegoBaTtesnibHO, Ha
3TOM y4acTKe NpoMcxXoauT TepMUHALUNA TPaHCNALMM aHHOro reHa. A cnefyoLwmin KogoH - AYT
WHULMNPYET TPaHCALMIO CrieaytoLero rexHa.

B uem 3akntovaeTcs npuHUUN npoeeaeHnA 6J'IOT-FI/I6I/Ip[J,I/I3aLWII/I 6V|ononmmepos

OTBer. M6puan3auus GUONONMMepoB, NpeaBapUTENbHO PasaeneHHbIX 3N1eKTPodope3om 1
nepeHeceHHbIX Ha NOAMOXKY, CO crneunduyeckuMmn Mapkepamm

CuTyaumnoHHble 3aga4um

OcTaTku UMTO3nHA O4YEeHb MefEHHO CaMOMNPOMN3BOSIbLHO TEPSAIOT CBOK aMUHOrpynny. O6bscHUTE K YeMy
3TO NPUBOAMUT U KaK C 3TUM U3MEHEHMEM CrpaBnsieTcs kneTka?

OTBerT. [py OTWENNEHMM aMUHOTPYMMbI OT LIUTO3MHA OHa NPEeBpaLLaloTCs B OCTaTKM ypauuna, Kotopble
06bl4HO oTcyTcTBYHOT B [IHK. 3T0 06CTOATENLCTBO NO3BONAET penapaTUBHOM CUCTEME KIETKMN y3HaBaTb
NPOAYKT Ae3aMUHNPOBaHUA N yoandaTb ero. MoxHo yTBepxaaTb, 4TO MMeHHO noatomy B [1HK B oTnnyne
oT PHK BMecTO ypaumna npucyTCcTBYET THMUH: ypaLmn HEOTANYMM OT NPoAyKTa CNOHTaHHOIo
[e3aMUHMpOBaHUA UMTo3uHa. B cnyyae HapyLleHns npoLeccoB penapauymn NpoucxoauT n3MeHeHune
CcTpyKTypbl [JHK — MyTaums — n CMHTE3y 3MeHEHHOro 6enka ¢ HapylleHMeM oTAeNbHbIX YHKLNNA.

B uem 3akniovaeTca npuHUnN cCeKBeHnpoBaHUA Nno CaHrepy?

OTBeT. CeBeHMpoOBaHME NO3BONAET «MOGYKBEHHOY» MPOYNTATb HYKNEOTUAHYIO NOCNeA0BaTeNbHOCTb
OHK. KntoueBbiM MOMEHTOM SIBNSETCA UCMONb30BaHWe anae3okcuHykneosnarpudgocdartos (ddNTPs),
KoTopble He nmetT 3’-OH rpynnbl Ans obpa3oBaHMsa CBS3K CO crneayoLlern docdaTHOM rpynmnomn.
MoaTomy B pe3ynbTaTte BKYEHNsI NOA06HOIro AMrnapoKCUHYKNEeoTnaa CUHTE3 KOMMIEMEHTAPHOM Lienu
IOHK tepmuHupyeTtcs. MNpu npoBeaeHnn aHanuaa ans kaxaoro obpasua [HK rotoButca 4 peakLMOHHbIX
cmecu, KoTopble copepxaT cMmeck YeTbipex dNTP, [JHK-nonumepasy n oavH n3 TEpMUHUPYIOLLUX
ddNTP. Pe3ynbTaThl peakuumn BU3yanmanpyoT C MOMOLLbIO refb-anekTpodopesa 1 no Habopy nonoc
BOCCTaHaBMBAOT UCXOAHYI0 NOCNeAoBaTENIbHOCTb.

20.2. NMpomexyToyHas aTrecTtauus

I'IpomexyTquaﬂ artrecCtauma no gucumniimHe OocyllecTBndaeTcA C MnomMoLlbio cnegyrowmnx
OLUEHOYHbIX CPeACTB:

CobecepoBaHue No Bonpocam K 3a4eTy (4 cemecTp)

21. ViccnepoBaHusi, VMHULUMWPOBABLUME pa3BUTUE  MOMEeKynspHoi 6uonorun (npaBuna Yapradda,
PEHTIEHOCTPYKTYPHbIE UccnenoBaHna ®paHknuH n Yunkudca u ap). BnuaHve monekynspHoi 6uonorum Ha
ccepbl YENOBEYECKOW XUIHMU.

22. UeHTtpanbHasa gorma mMonekynspHon 6uonorun. MNMpuHLMN KOMMIEeMEHTapHOCTU.

23. PHK kak nocpepHuk mexpy reHamun un 6enkamu. OTnuumTtenbHble 0cob6eHHoCcTM cTpykTypbl PHK no
cpaBHeHuo ¢ JHK.

24. O6wme npuHUMNbI cMHTe3a bGenka. Pnbocoma kak katanu3aTop OpMUMpPOBaHMA MNEenTUOHbIX CBSA3EN.
lMoHATME 0 penapauun Kak 0 MaTPU4YHOM CUHTE3E.



25.
26.
27.

28.

29.
30.
. Cynepcnupanuzauus JHK.
32.

33.
34.

35.
36.

37.

38.
39.
40.
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42.
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44.
45.
46.
47.
48.
49.

50.
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©CONDAAWN

10.
11.

"eHbl Kak cermeHTbl Monekyn AHK - nonumepa, cocrosulero u3 Hykneotuaos. CocTaB HYKNeoTUAO0B.
[MypuHOBbIE U NUPUMUANHOBbBIE @30TUCTbIE OCHOBAHUS.

HomeHknatypa Hykneo3ugoB MW HykneotugoB. O6pasoBaHue docdoanampHbiX CBSise  Mexay
MOHOHYKNeoTuaamu.

OHK - nBoiHana cnupanb. KomnnemeHTapHble napbl a30TUCTbIX OcHOBaHMn. OBpa3oBaHme BOJOPOAHbIX
CBA3eN MeXay OCHOBaHUAMMU.

MonspHocTb OHK. Xumuyeckune n cTpykTypHble 0COOEHHOCTU MOSIMHYKNEOTUAHBIX Lienen.

CTpYKTYpHbIE reHbl, perynatopHble u mexreHHble ydactkn JHK.

MepBuyHan, BTOpUYHas, TpeTudHaa cTpykTypa OHK. Obpa3oBaHne HyKrneocom C y4acTMEM FMCTOHOB.
YpOBHM YNAaKOBKMN XPOMOCOMBI.

HacneacTBeHHbIN xapakTep reHeTn4eckomn nHpopmaumm. NMonykoHcepBaTUBHBIN MEXaHN3M pensinkaLmm.
PazpeneHne aByx HuTen GucnupanbHow Monekynbl OHK - nepBbii aTan pennukauun. PacnnetaHue
cynepcnupanein. Oenctene JHK-rupas, OHK —xenukas, OHK-cBA3bIBaOLLMX GENKOB.

OHK-nonumepa3sbl: kaTanuanpyemas peakuud, opMbl, CBOUCTBA U (PYHKLMK.

PennukaunoHHasa Bunka — obnactb yasoeHusa monekynbl [HK. Oco6eHHocTu cbopku Beaylen u
otcTawouwen uenen OHK.

®parmeHTbl OKkasakm n ocobeHHocTn ux cuHtesa. PHK - 3aTpaBku. [dencteue npanmasbl n OHK-
nonumepassbl |.

OHK-nurasbl. 3annetenne JHK B cnvparns.

MexaHn3m geneHus KonbLeBbIX XPOMOCOM BaKTepuin 1 pensinkawmus XpOMOCOM Y 9yKapuoT.

LencTtBne Tenomepasbl.

BupycHaa [HK n [JHK npokapnoTnyeckux KneTok.

[Mnasmugpl.

OcobeHHocT  OHK  3ykapuoTM4YecKmx  KINeToK  (pe3epBHble  KOMuUM  TEeHOB,  MOBTOPSIHOLLMECSH
nocnenoBaTenbHOCTU, NCEBAOrEHbI, NarMHAPOMBbI).

HeTpaHcnupyemble nocnenoBaTenbHOCTU (MIHTPOHbI) 3YKapuOTUYECKUX FEeHOB.

Lintonnasamatnyeckas JHK aykapmoTuyecknx KneTok.

VMcnpaBneHue owmnbok npu pennmkaumu.

Oco6eHHOCTM pennnkauumn B 3yKapmoTUYeCKnX KrneTkax.

TpaHCKpUNUUA reHoB: NOHATUE, MPUHLMN.

PHK-nonnmepasa, pacno3HaBaHune 30H npucoeanHeHms pepmenTa K OHK, nHnumnauns TpaHckpunumm,
CMbICIOBbIE NOCNef0BaTENbHOCTH.

CwuHTe3 MPHK: anoHraums TpaHcKpunuum.

TepMuHaLmMa TpaHCKPUNLNN.

MexaHn3mbl perynaumm TPaHCKpUMLMN: KOHCTUTYTUBHBIE N MHOYLMNOENbHBIE FeHbI.

Benkun-akTuBaTopbl TPaHCKPUMLMK.

Benku-penpeccopbl TpaHCKpUNLMK.

CurHanbHble Monekynbl Ana 6enkoB-perynaTopoB TPaHCKPUMLLMU.

MpucoenmHeHne perynatopHbix 6enkos k JHK.

Crp-6enok - npumep 6ernka rnobanbHoro perynmpoBaHusl.

PerynatopHble HykneoTuapl.

Mopgenb onepoHa ang ynpaeneHus reHamu. Lac-onepoH.

PerynupoBaHne akTUBHOCTU FEHOB C MOMOLLIbIO aHTUCMbIcnosor PHK.

OcobeHHocTn PHK-nonumepasbl 3ykapMoTU4ecKmx KIeTok.

MHrmbunTopbl TpaHCKpUMLMK.

MocTTpaHCKpUMNLUUMOHHBIN npoueccuHr: obpasoBaHune pPHK 1 TPHK 13 npealecTBeHHMKOB.

"eTeporeHHble apepHble PHK - npeawecTBeHHNKN aykapuoTndeckux MPHK.

MpoueccuHr npeawectseHHKos MPHK. Ponb MAPHK B Bbipe3aHun MHTPOHOB 1 BOCCOEANHEHUN SK30HOB.
O6paTHasa TpaHcKpunuws.

PHK-3asucnmas PHK-nonnmepasa.

CobecepoBaHue No sK3ameHauMoHHbIM buneTtam (5 cemecTp)
CeHeTnueckuin kop,. Ero ocobeHHocTu.

MpokapuoTnyeckue puéocomsl.

LinTonnasamaTtunyeckue pubocombl 3yKapmorT.

TpaHcnAUUS: NOHATME, OCHOBHbIE NPUHLMMbLI U 3Tanbl.

Ponb TPHK kak aganTtepa, npasuna peueccun.

CtpykTtypa TpaHcnopTHon PHK.

PaMku cuntbiBaHWUs1 reHeTU4ecKon nHpopmauuu.

AKTMBaUUS: aMUHOKUCITOT — NEPBbIN 3Tan TpaHcnauun. AMmHoaumn-TPHK-cnHTeTasbl.
MHuummpytoLme aMMHOKUCIOThI Y MPOKapuoT U 3yKapuor.
MHumaums TpaHCcnsaumm.

3AnoHraumsa. Ctagum anoHraummn.



12. TepmuHaums TpaHcnsaumMn. PenuauHr paktopbl.

13. OcobeHHOCTU TpaHCNALNUM Y NPOKApUOT U 3YKapuoT.

14. Nonncombl. CoBMeCTHas TpaHCNALMA U TpaHCKpUNuua y 6akTepuil.

15. MNpekpalueHne cuHTe3a 6enka Ha gedekTHon PHK-nocpeaHuke. dyHkumoHpoeaHe TMPHK.

16. YHuuTOXeHne aedekTHbIX 6enkoB XBOCTOBOW NPOTEa30oi.

17. MocTTpaHCASILMOHHBIN MPOLECCUHT.

18. AnpecoBaHHbIV TpaHCMNopPT 6enKkoB.

19. NHrméutopbl 6enKoBoro cMHTE3a.

20. BoligeneHvne OHK u pecTpukuuoHHasa dparmeHTawms.

21. MNuP-aHanus.

22. PekombuHaHTHble [HK.

23. Ncnonb3oBaHne OHK-TexHonorum ang eblpalmBaHmsa MognuLnMpoBaHHbIX MMKPOOPraHU3MOB -
npoayueHToB 6MONIOrMYeCcKn akTUBHBIX BELLECTB

24. Ucnonb3oeaHue JHK-TexHonorui gnsi pa3paboTky HOBbIX MOAXOA0B JIEYEHUSI HACNIEACTBEHHbIX
3aboneBaHui, a Takxe AN MAEHTUMUKALMU TIMYHOCTM U YCTAHOBNEHNA POACTBA.

B kaxabin KM BxoguT no 3 Bonpoca no pasnuyHbiM pasaenam ANCUUNIUHGI.

OnucaHne TeXHONMOrMN NpoBeaeHNs

OK3aMeH NpoBoauTCs B BUAE YCTHOro onpoca. Ha ak3aameHe CTyAeHT nony4yaeT MHAMBUAYanbHbIN 6uneT, Bpems
noarotoBku k oTBeTy 40 MUHYT. Ha 3k3ameHe 3anpeLiaeTcsa Nofb30BaTbCs KaKUMU-Nnbo BCrnomoratenbHbIMM
cpepctBamu. Bo Bpems NpoBeAeHUs SK3amMeHa 3K3amMeHaTop MOXeT 3afaTb Ntoboi 4oNoNHUTENbHOM BONPOC B
npegenax BONPOCOB, BbIHECEHHbIX HA 3K3aMEH.

TpeboBaHMSA K BbINOIHEHUIO 3a4aHWI, LKasbl U KPUTEPUM OLEHUBaHUS

[ns oueHWBaHWA pe3ynbTaToB 00yYEHUs Ha 3K3aMeHe Ucnonb3yeTcs 4-6ansbHas Wwana: «OTIMYHO», KXOPOLLOY,
«YO0BNETBOPUTESNIbHOY», «HEYAOBNETBOPUTENBHOY.



