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PABOYAA MPOrPAMMA YYEBEHOW ANCLUUNNUHBI
B1.0.44 MonekynsipHas 6uonorus

1. Koa n HaumeHOBaHMe HanpaBfieHUA NOAroToBKu/cneunanbHOCTH:
30.05.02 MeguumHckasa buoduramka

2. Cneunanusauyumna: MeanuyuHckas dnodusmka

3. KBanudumkaumua BbinyCKHUKa: Bpay-6Modunamk

4. dDopma oby4yeHUA: ovHas

5. Kachepgpa, oTBevaroLwas 3a peanmsaumio QUCLUUNNUHLI: Kadeapa MeanumHCKon
ornoxummn n mmkpobuonormum

6. CocTtaBuTENM NporpaMmmbil:

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

Kpbinbckui E. [0., K.6.H., OOLEHT;

BepeBknH A.H., K.6.H., AOUEHT.

7. PekomeHpaoBaHa:
HMC meaunko-6uonorudeckoro gakynsteta, npoTokon Ne2 ot 15.03.2023

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



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

Hay4YUTb CTyOeHTa NPUMEHATb NPU N3y4eHUn nocneayoLwmnx ANCUUNIIVH U Npu
npodeccrnoHarnbHON AeATENbHOCTU CBEAEHNSI O MOMNEKYNAPHOM CTPOEHUUN XXMBbIX OPraHn3MOB,
MONEKYNSPHbIX Npoueccax Xu3HeaesTenbHOCTH.

3adayu y4yebHoU OuCUUMNIUHBI:

- MOHUMAHNA OCHOB CTPYKTYPHOW OpraHusauuu, XMMUYEecKorM npupodbl U POfi OCHOBHBLIX
OMOMONEKYN, XUMUYECKMX SHABMEHUA W npoueccoB, MpoTeKkawwmMx B OpraHusMe Ha
MOMNEKYNSPHOM  YpOBHE,  (PYHKUMOHMPOBAHUSA  OCHOBHbIX  BGMOMaKpOMOMEKyn  KNeTKu,
y4acTBYHOLLMX B NEPEHOCE reHeTU4YeCcKon NHopmaLumu;

- 3HaHW TeopeTnyecknx ocHoB 06 atanax pennukauun JHK n 6nocnHtese 6enka;

- 3HaHWS LeHTparnbHbIX NyTen Metabonnama HyKNenHoBbIX KUCNOT N MEXaHU3MOB UX perynaummn
B XXUBbIX OpraHu3max;

-YMEHNA NoSib30BaTbCA HOMEHKNATypon W Kraccudukaumen
COEeANHEHWIA, MPUHATON B MONEKYNApPHON Guonoruu;

-YMEeHUsi  OonepupoBaTb  OCHOBHbIMW  MOJEKYNAPHO-6nonornyeckumm
TEPMUHOMOIMEN NPU U3SOXEHUN TEOPETUYECKUX OCHOB NpeamMeTa;

- KOHKPETHbIX 3HaHWA O MNPUMEHEHUN METOAOB MOSEKYNAPHON 6uonorm B MeauumHe,
NPON3BOACTBE N HAaYyYHbIX UCCIIed0BaHNAX.

omnonornyeckn BaXKHbIX

NOHATUAMUA n

10. MecTo yyebHOM ancuunnuHbl B cTpykType OOIT:

YyebHas gucumnnuHa «MonekynspHas 6uonornay» oTHocUTCS K obasaTenbHon Yyactn broka 1
«Ouecunnnuubl (mogynn)» denepanbHOro rocyaapcTBeHHOro obpasoBaTernibHOro craHgapTa
Bbicwero obpasoBaHuna no cneyunansHoctn 30.05.02 MeguumHckasa buodumsmka (cneunanmcr).
[ns ocBoeHus gMcumnnmHbl 06yYalroLWmnNca OOMKEH 3HaTb: OCHOBbI 06LLen BGMONOrMn; OCHOBBI
CTPYKTYpPHOM opraHmsauum u GYHKUMOHUPOBAHUA OCHOBHbLIX OMOMAaKpOMOSieKyn KneTkn wu
CYOKIETOYHbIX OpraHens; TeopeTUYEeCKNE OCHOBbI (DEPMEHTATUBHOIO NpEeBpaLLEHNsS] BELLECTB;
LeHTpanbHble NyTM MeTabonmama OCHOBHbIX BMOMaKPOMONEKYN U MEXaHN3Mbl UX perynsaumm B
XXUBbIX OpraHnamMax; posb 6MoXMMmnYecknx NpoLeccoB B nepegade reHeTu4eckon nHpopmaumu.
«MonekynsapHaa Ouonorus» SABNSEeTCA NpealecTBYOWEN AONns  OCBOEHUA  OUCUUNIIMH
«MeguumHckue drnotexHonorumy, «ObLasa n KNnUHMYeckass UMMYHOSOMNS », «KnuHunyeckas
nabopaTtopHasi AnarHOCTUKa.

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

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMNeTeHuuun
OrllK- CnocobeH OlK-1.2 Ucnonbayet 3HaTb: TeopeTU4eckne U MeTogmuyeckme OCHOBBbI
1 nucnonb3oBaTb U OCHOBHble dyHOaMeHTanbHbIX  Hayk; MeTodonornyeckue
NPUMEHATb €CTECTBEHHOHaYUHb! | NPUHLNMbLI U3Y4EHUS1 XUBbIX CUCTEM, BKMoYas
dyHAaMeHTanbHbI € NOHATMSA U MeToAbl | MPUHUUMBI TEOPUM W NPaKTUKA U NPaKTUKU
€ U npuknagHble nuccrnefoBaHum Npu | Meguko-bmonormyeckoro  aKCnepuvMeHTa,  ero
MeaM LMHCKME, peLueHun TEXHUYECKOro 1 MaTtemMaTnyeckoro obecneveHus.
€CTECTBEHHOHAY4H npodeccnoHarnbHbIX

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

NOCTAHOBKU U

byHAAMeHTarnbHbIX Hay4HbIX WCCrefoBaHui u

peLueHus paspaboTok B obnact mMeauumHbl 1 Guonorum,
CTaHOapPTHbIX 1 onpegensaTb 00beKT byHOaMeHTanbHoro
WNHHOBALIMOHHbIX Hay4HOro  WccrnegoBaHWs M UCMNOMb30BaTb
3agay COBpPEMEHHbIE dm13nko-xmmuyeckme,
npodpeccmoHansHo Ouoxmmuueckmne 1 Meauko-Guomnornyeckune

" OesaTtenbHOCTU

MeTodbl nccnegoBaHnAa

Bnagetb: cnocoBGHOCTLIO onpegendatb uUeim "




3agauun byHOaMeHTanbHbIX

uccnegoBaHMn M paspaboTok B
MeOULHBI " ovonoruu; HaBblKaMu
nnaHupoBaHns  pyHAaMeHTanbHbIX  Hay4YHbIX
uccrnegoBaHMn B obnactm MeAuUMHbE U
Buonoruu, noadopa AnMsanHa pyHaaMeHTanbHbIX
Hay4HbIX WCCMNeLOBaHUM B COOTBETCTBUN C
uensmMuM W 3agadvamu; HaBblkaMW MPOBeOEHUs
byHOAMEHTAnNbHbIX Hay4HbIX WCCNEeLoBaHUIA U
pa3paboTok B obnactu mMeauumHbl U Guonorum,

Hay4HbIX
obnactu

aHanmMsa W uHTepnpeTauuMum  MOMyYeHHbIX
pe3ynbTaToB.
OlK- | CnocobeH kK | OMNK-5.1 | MNoHumaeT 3HaTb: MONEKyNspHble MeXaHW3Mbl XpaHeHus,
5 opraHmsaumm n CYLLHOCTb nepegayv u  peanu3aumyM  HacrnegcTBEHHOW
OCYLLECTBMNEHUIO BMOXUMUNYECKNX WHdopmaunm
npuKnagHbIxX " npoLeccoB, YMeTb: uCnonb3oBaTb COBPEMEHHbIE MEeTOoAbl
NpakTU4eCKNX NPOVNCXOAALLNX B | MOMeKynspHoWn Huonorum ans
MPOEKTOB W WHbIX KneTke Yenoseka uccnegoBaTenbckon paboTbl, aHanuM3upoBaTb
MepoNpUATUA o nony4eHHble pe3ynbTaThl ¥ AenaTb BblBOAbI.
N3y4eHuto BnageTtb: meTogamu monekynspHon buonormm B

ABINEHUN,

KINETOYHOM,
opraHHOM
CMCTEMHOM
YPOBHSIX
opraHusmMe
Yyernoseka

brodusnyecknx u
WHbIX NPOLECCOB "

npouncxogdawinx Ha

"

MeauLlnHe, Npon3BOACTBE 7]
uccrneaoBaHnax

Hay4HbIX

12. O6beM AMcuUnnuHbI B 3a4eTHbIX eaunHulax/yac. — 7/252.

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

13. TpypoemkocTb No BMaam yuyebHon paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
6 7
AyaNTOPHbIE 3aHATUS 146 72 74
nekuum 32 16 16
. rpynnosble 48 24 24
B TOM YuUCheE:
KOHCYnbTaumum
nabopaTtopHble 66 32 34
CamoctosaTensHas paborta 70 36 34
B TOM Ymucne: Kkypcosas pabora (NpoekT)
dopma NpomexyTo4HOn aTTecTaLmm 36 36
(9k3amMeH — _ 4ac.)
UToro: 252 108 144

13.1. CopepxaHue gUCLUMNIIUHDI

Peanusauus
pasgena
Ne ri/n HanmeHoBaHue pa3gena ConepxaHue pasaena ucUANINHb OVCLUUMNINHBI C
OVCLUMMMNUHBI NOMOLLbIO
OHManH-Kypca,
QYMK*
1. lekuun
1.1 MonekynspHas Guonorusa | MonekynsipHas 6uonornsi — pasgen Hayku, U3yvaroLLmn
KaKk Hayka: npeamMeT, | MOJIEKYNSpPHOE CTpOeHune " MOIneKynsapHble
3apaum, OCHOBHbI€ | MEXaHM3Mbl epeHoca reHeTM4eckorn WHdopMaumm
HanpaBfieHUsa pPa3BUTUA. | XKUBbIX OpraHn3mMoB. Brnnanue MORneKynsapHom
LleHTpanbHas Aorma | 6uonornn Ha cdpepbl YeroBEYeCKOm XM3HU. Pa3sutme




MoneKynsipHou 6uonoruun

TEeHHOIA VHXEHEPUU, co3gaHue reHeTU4ecku
MOANMULNPOBAHHbIX OpraHU3MoB. 3HauyeHue
MOreKyrnspHo 6uonormn anst 340poBbsi  YerioBeka.
WNccneposanus, WHALMMPOBABLLINE passutue

monekynapHon 6uonormn. [paBuna Yapradda.
PeHTreHoCTpyKTYypHble uccnenoBaHna OpaHKNuH u
YunkuHca. Mogenb ctpyktypbl HK YotcoHa u Kpuka.
LleHTpanbHass pgorma  MonekynsipHon — Guonoruu.
Bektopbl nepeHoca reHeTU4eckom uHopmauun B
KneTKe: OHK — PHK — ©enok. [MoHatue o
pennuKaLmmn, TpaHCKpUnuum, o6paTHON TpaHCKpUMLmu,
TpaHCnALmun. leHeTnyeckas ponb PHK  kak
nocpegHuka mexay reHamm n 6enkamm. Obwas cxema
H6uocuHTesa Benka. Pnbocomsl — MakpoMoneKynsipHble
KOoMMnekcbl Ana ©6uocumHTesa OGenka. ConpsbkeHHas
TpaHckpunuma-TpaHenaumsa.  AmuHoauun-TPHK  kak
cybecTpathl M UCTOYHMK 3HEpPrun Ansi cuHTesa benka.
MoHaTMe o0 reHeTnyeckom koge. KomOuHauum
HYKNEOTUAOB - TPUMMETHI, CryXaljue KogoHamu.

1.2

MonekynsipHble OCHOBBI
HacneaCcTBEHHOCTM.
CTpykTypa W  yHKUUMK
OHK

leHbl - cermeHTbl monekyn [OHK, — nonumepa,
COCTOALLIEero M3 JNIMHEWHOW nocrnefoBaTernbHOCTH
HykneotugoB. CoctaB HykneotugoB. [lypuHoBble K
NMPUMUANHOBBIE a3oTucTble OCHOBaHWs.
HomeHknaTypa  Hykneo3mgoB W HYKIeoTMOOB.
Ob6pasoBaHne ochoanadmpHbix cBsazen. OHK —
ABOMHas  cnupans. KomnnemeHTapHble  napbl
as3oTuCTbiX ocHoBaHun. O6pasoBaHne BOAOPOAHbIX
cBA3en mMexgy OcCHOoBaHuAMWU. CTPYKTYPHbIE T[eHbl,
perynsartopHble 1M MexreHHole  yyactkm  OHK.
OCOBEHHOCTM NPOKAPUOTUYECKOW M 3yKapuOTUYECKOW
OHK.  Cynepcnupanu3dauma  OHK.  [epsBuyHas,
BTOpMYHas, TpeTudHas ctpyktypa [AHK. ObpasoBaHue
HYKIEOCOM C y4acTWeM TUCTOHOB. YPOBHW YMaKOBKM
XPOMOCOMBbI.

13

Oy6nupoBaHue OHK:
pennukauus

HacnepcteeHHbIN xapakrep reHeTu4YecKomn
MHdOopMaLn. MonykoHcepBaTUBHbLIN MEXaHU3M
pennuvkaumu. PasgeneHne gByx HUTen ovucnupanbHon
monekynsl [OHK - nepBbln 3Tan pennukauumn.
PacnnetaHue cynepcnvpanen. Oeunctsme OHK-rupas,
[OHK-xenvkas. PyHKUMOHUPOBaHWE benkos,
cBsAsblBaoWmxca ¢ ogHouenoveyHon AHK. CtpykTypa
pennukaLMoHHOW BUIKWN. OHK-nonnumepassl.
OcobeHHOCTM cOopkM BepyLlen M OTCTarowen uenewn
OHK. ®parmeHTbl Okasaku n 0COBEHHOCTM UX CMHTE3a.
OHK-nurasbl. 3annetenne OHK B cnnpanb. MexaHunam
aenexHuns KOnbLEeBbIX XpPOMOCOM BakTepui.
OcoBeHHOCTM pennmKaLmm XpoOMOCOMbl 3YKapuoT.

14

MpuHUMNbI
MaKpOMONEKYNAPHOMN
CcTPYKTYpbl U cuHte3 PHK.
MexaHn3mbl  perynsauum
TpaHCKpUNUUn

Kogupytouiue " HekoaupyoLme PHK.
UHdopmaumoHHas PHK w1 reHeTudeckun  kog.
CaoiicTtBa reHeTudeckoro koga. CTpykTypa MaTpuyHOn
PHK (MPHK): MepBuyHasn CTPYKTYypa "
yHKUMOHaNbHble obnacTu; TpexmepHasi CTpyKTypa.
MHdopmocomel. TpaHcnoptHaa PHK n amuHoauun-
TPHK —cuHTetasbl. Ctpyktypa TPHK. ApganTtopHoe
3HavyeHne TPHK.  AmwuHoaumnuposanue  TPHK.
PubocomHass PHK. TpaHckpunumusa reHoB. PHK-
nonumepasa: 0COBGEHHOCTH CTPYKTYpbI "
dyHKUMOHNpOBaHWe. Pacno3HaBaHWe Hauana reHa,
B3aMMOOEWNCTBUE cUrMa cybobeauHuLIbI C MPOMOTOPOM.
SrnoHrauus TpaHCKpUNLUUun. TepmuHauns
TpaHckpunumnn. 3HadyeHne aKTopoB TPaHCKPUMLMK.
Benkn — aktmBatopbl M Genkn — penpeccopsbl.




OcobeHHOCTM  CTPYKTYpbl M (DYHKLUMOHUPOBAHUS
perynsartopHbix ©enkoB. PerynatopHble HyKkneotuapl.
Mogens onepoHa Ans  ynNpaBreHWss  reHamw.
PerynupoBaHve ¢ nomoubio aHTucMbicnioBon PHK.
OcobeHHOCTN TpaHcKkpunuun y aykapuot. CTpykTypa

3YKapUOTHbIX NpPOMOTOPOB. OHXaHcepbl.
MoCTTpaHCKPUMNLIMOHHBIN NPoOLECCUHr PHK.
CnnancuHr. Cnnanceocombl — MakOMOSEKyrnsipHble

KOMnnekcol, ypansawowue  MHTpoHbl 13 PHK
TpaHcnopTMpoBKa  3perion MPHK  un3  agpa.
NHrmbuTopbl TpaHcKpunuuu.

15

BuocuHTes 6enka n
perynauua TpaHcnauum

Punbocombl:  cTpykTypa ©  (pyHKUMOHMPOBAHWE.
Monnpubocombl. UHnummpyrowas TPHK. UHuuuwauus
TpaHcnaumm.  OCHOBHbIE  Y4acCTHMKM  MexaHu3ma
nHUymauun. dakTopbl MHULMAUUK, JTanbl MHULMALUK.
Ob6pasoBaHue WHULMMPYIOLLLErO KoMnnekca.
DyYHKLMOHaNbHOE 3HayeHne aKuenTopHOro n
NenTUAHOro y4yacTkoB pubocombl. AnoHraums. Jtansl
anoHrauun. CeasbiBaHue amumHoauun-TPHK. ®aktopbl
anoHraumun. O6pasoBaHue nenTuaHom CBSA3W.
TpaHcnokaums. TepmuHauus TpaHcnAunK.
lMocTpaHCASILMOHHBLIA NPOLIECCUHT N afpeCOBaHHbIN
TpaHcnopT 6GenkoB. Perynaumst  TpaHcnsuumn y
npokapuoT n aykapuoT. Ocobble PHK npekpawatopne
cvHTe3 ©Oemnka Mpu  CBsI3biIBaHMM  puBOCOMBI  C
nedeKkTHbIM PHK-nocpeaHukom. NHrméuTopsl
TpaHCAsLMK.

1.6

Ucnonb3oBaHue OHK-
TexXHoNormn B MeguuuHe,
NPOU3BOACTBE U Hay4YHbIX
nccnegoBaHUsAX

Boigenenne OHK n pecTpukunoHHas dparmeHTaums.
MupP-ananuns. PekombunanTtHele HK. Ncnonb3oBaHue
JHK-TexHonorumn ans BblpalLnBaHns
MoANMULNPOBAHHbBIX MUKPOOPraHn3moB -
NPOAYLEHTOB T[OPMOHOB, OWMONMOrMYecKn akTUBHbIX
nenTuaoB, akToOpoB, Yy4yacTBYWOLWMWX B CUCTEMEe
CBEPTbIBAHNA KPOBW; BbISIBNEHNS MHPMUMPOBAHHOCTU
yeroBeka OakTepusamMn wunu Bupycamu, pas3paboTku
HOBbIX noaxodoB  NneyeHus HacneaCTBEHHbIX
3abonesaHun, BbISIBNIEHUS HocMTenbCTBa
NaTofiorMYeckux reHoB, SABMSIOWMUXCA  NPUYMHON
HacneacTBeHHblXx  GonesHer, a Tawke  Ans
ngeHTMdrKaLmm IMYHOCTU N YCTaHOBMNEHUSA POACTBA.

2. NpakTnyeckme 3aHATUA

2.1

2.2

3. llabopaTopHble 3aHATUSA

3.1

MonekynsipHas 6uonorus
KaK Hayka: npegmer,
3a4ayum, OCHOBHbIe
HanpaBreHUs pa3BUTHUA.
LieHTpanbHasa gorma
MONEKyNAPHON Guonorum

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

3.2

MonekynsipHblie OCHOBbI
HacneaAcTBEHHOCTM.

CtpykTypa n yHKuUMN
OHK

BekTopbl nepeHoca reHeTudeckon uHGopmauum B
knetke: OHK — PHK — ©6enok. [loHsaTne o
pennukaumm, TpaHCKPUNLMKn, obpaTHOM TpaHCKpUNLnK,
TpaHcnsaumm. MeTabonmam HYKNEWHOBLIX KUCIOT B
opraHusme 4enoseka. HapyleHus HykneoTuaHoro
obmeHa. OnpepgeneHne  cogepXxaHuss  MOYEBOM
KMCIOTbI B CbIBOPOTKE KPOBM.

lMpuMeHeHne cnekTpooTOMETPUYECKOro Metoaa Ansd
MOITEKYIAPHO-0MOMNOrnyecKknx nccnenoBaHun.
MccnegoBaHne CnekTpoB MOrMOWEHUA HYKITEMHOBBIX
KUCIOT U HyKNeoTnaoB.

OnpefgeneHue KonNu4ecTBa CyMMapHbIX HYKNEWHOBbIX




KMCrnoT B Omonornyeckux obpasuax.
PedepatuBHass pabota no Teme «[lpumeHeHne
METOO0B MOJIEKYNSAPHOM OMOM0orMm B MeguumnHe»

3.3

Oy6nuposanue AHK:
pennukauus

CoegunHeHus, ucnonb3yemble B Xo4e pennvkaumm, mx
BbiiBNEeHNe U oueHka coaepxaHus. CooTHOLLeHue
NYPUHOBbIX " NUPUMUONHOBBIX OCHOBaHUN.
Xpomarorpaduyeckmii  aHanu3 B MONEKynspHoOu
OGuonorun. PasgeneHne HykneoTMaoB C  MOMOLLBIO
TOHKOCIOMHON XpomaTorpadum.

CemumHap no Teme: «MonekynspHole  OCHOBBbI
HacneacTBeHHocTn. Ctpyktypa u  dyHkuum [OHK.
Pennukaunsa».

3.4

MpuHUMNbI
MaKpOMOneKynsipHoOn

CTPYKTYpbI U cuHte3 PHK

Ob6paTtHas TpaHcKpunums n MOJEKYMSIPHO-
Buonoruyeckune MeToapl, OCHOBaHHbIE Ha
MCnonb3oBaHnM 06paTHOWM TpaHCKPUNTa3bl.
MpumeHeHue obpaTHo-TpaHckpunumoHHon [MLP ans
ANarHoCTukn 3aboneBaHum.

AHanu3 ypoBHA NpPeAcTaBNEHHOCTU TPaHCKPUNTOB
reHoB. OnpegeneHne BUPYCHOWN HarpysKku

CemuHap no teme: «[pUHUMNBI MaKpOMOMNEKYNSAPHOWN
ctpyktypbl PHK. TpaHckpynuus.»

PedepatneHast pabota no Teme «OcobOeHHOCTU
TpaHCKpUNLMM " NOCTTPAHCKPUMLMOHHON
moandpukminm PHK»

3.5

BuocuHTes 6enka n
perynnu,vm TPpaHCNALUU

PedepaTtuBHas paboTta no teme «bnocmHTe3 Genka u
perynauus TpaHcnaunm»

PeweHne 3agay no teme: «[llepeHoOC reHeTU4eckon
MHdOopPMaUUK. eHeTUYeCcKnn Kogy.

CemuHap no teme: «TpaHcnsaums.»

3.6

Ucnonb3oBaHue OHK-

nccnegoBaHuAX

TEeXHONorMn B MeguumHe,
npoun3BoacTBe U Hay4HbIX

MpyMeHeHne 1 NepcneKkTUBbI UCNOfb30BaHNS METOO0B
MOneKkynspHon 6uonormm B pasnuyHbiX  cdepax
YernoBEeYECKOM XN3HMW.

BblgeneHvne n o4ncTka HyKNenHOBbIX KMCMOT.

Mop6op npanmMepos. Bbi6op rOMOMOMYHbIX
nocnegosaTesibHOCTEN reHOB.
Opranusaums L P-nabopaTopm K  nocTaHoBKa

nosiMepasHon LLeMHOW peakunm.

OueHka acbdpekTnBHocTU MLUP.

OnekTtpodopes Kak MeTod pasferneHus u aHanusa
OUOMaKpOMONneKynn M UX COCTaBHbIX KOMMOHEHTOB.
PasgeneHne monekyn meTodoMm anektpodopesa B
npakTuke MOMEKYNsapHO-61onornyecknx
nccnenoBaHun. OnektpodopeTnyeckoe pasgeneHune
HYKITEUHOBBIX KUCIOT M HYKIEOTUO0B.

CemuHap no Teme: «MonekynsapHo-reHeTu4eckme
mMeToAdbl uccrefoBaHun. MexaHnambl penapauumn u
perynaumm akTMBHOCTU FEHOBY

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATUN (KONMYECTBO YacoB)

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHbl

pynnoBbie

Jlekunun
KOHCymnbTaumm

JlabopaTopHble

CamocTosTenbHas
paboTta

Bcero

MonekynsapHas
6uonorus  Kak
npeamert,
OCHOBHbIe
HanpaBreHUA pPa3BUTUS.
LeHTpanbHas gorma
MONeKynsApHOW
6uonorun

Hayka:
3apaum,

12

28

MoneKynsipHble OCHOBbI
HacneAcTBEHHOCTM.
CTpyktypa u YyHKUMM

16

10

40




OHK

Oy6nupoBaHue OHK: 32
pennukauusa

MpuHUMNbI 40
MaKpOMOneKynsipHOMn

4 CTPYKTYpbl W  CHUHTE3
‘ PHK. MexaHu3MblI
perynsauum
TpaHCKpUNUUu

BuocuHTes ©Oenka wu 34
perynsiumsa TpaHcnauum

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

KoHTponb 36

NToro: 32 48 66 70 252

14. MeToan4yeckue ykaszaHusa Ans ody4aroLmUXCcA No 0CBOEHUIO AucuUnIuHbl: O6bem
AVCUMMINHBI COCTaBNSET 7 3a4eTHbIX ednHUL, Bcero 252 yaca, U3 Kotopbix 146 yacos
COCTaBIsieT KOHTaKTHasa paboTta obyyaroweroca ¢ npenogasartenem (32 yaca 3aHATUN
NEKUMOHHOro Tuna, 66 YyacoB 3aHATUMIN NabopaTopHOro Tuna, 48 Yyacos — rpynnoBbIe
KOHcyrnbTauun), 70 yacoB cocTaBngeT camocToATenbHas paboTa oby4varowlerocs. N3yyeHue
AaHHOW ONCUMNNNHBI NpegycMaTpmBaeT NpoBeAeHNE ABYX NPOMEXYTOYHbIX aTTecTauni n 4
TeKyLmnx atrectaumi. B 6 cemectpe 3annaHMpoBaHO NpoBeaeHNe ABYX TEKYLMX aTTecTaumm un
NPOMEXYTOYHOM aTTecTalmm B BUAE 3a4eTa, B CEMECTpe 7 — ABE TEKylumne aTrectauum u
NpoOMeXyTOYHasa aTTectaumsa B Buae aksameHa. Cpoku npoBeaeHus TeKyLen atTectaumm
pernameHTUpyTCa KaneHaapHbIM niaHoM NpoBeaeHnsa nabopaTopHbIX 3aHATUN, CPOKM
npoBeAeHne NPOMEXYTOYHON aTTecTauumn yCTaHaBNMBaKTCS pacnmcaHMeM NPOMEXYTOUYHOM
aTTectauuu, paspaboTaHHbIM B COOTBETCTBUMN C y4eOBHBLIM NnaHoMm no cneuumansHocTn 30.05.02
MeanumHckas buodusumka.

Mporpamma gucumnnnuHbl NnpeaycmaTpmMBaeT NpoBeaeHne nabopaTopHbIX 3aHATUMN.
JIEKUMOHHBIN MaTepuan packpbiBaeT OCHOBHbIE TEOPETUYECKME BOMNPOCHI AAaHHOW AUCLUNIIUHLI.
JTabopaTopHble paboTbl 06ecneunBaoT opMnpoBaHME HEOOXOAMMbIX B paMKax KOMMNETEHLUNN
YMEHUM N HaBbIKOB (BnageHun). N3yyeHne gaHHON AUCLUMNNNHBI NpegycMaTpmBaeT Takke
CaMOCTOATENbHYIO paboTy. BbinonHeHNe camocToATeNbHON paboThl Nnpeanonaraert:
Ka4yeCTBEHHYH NOArOTOBKY KO BCEM BMAAM y4ebHbIX 3aHATUI; pedpepupoBaHme n
aHHOTMPOBAaHME yKa3aHHbIX NpenogaBaTenemM NCTOYHUKOB NUTEpPaTypbl; CUCTEMATUYECKUN
NPOCMOTP NEPUOaNYECKNX N30AHUI C LieNblo BbisIBNEHUs nybnvkaumi B obnactn nsyvyaemom
npobnemaTuku; n3yvyeHme ydebHom nutepaTypbl; MCNONb30BAHNE MHTEPHET-PECYpCcoB. B
npouecce camoCcToATENbHOM NOArOTOBKN NPY OCBOEHMM ANCUUMNINHBI HEOOXOANMO M3Y4YnTb
OCHOBHYIO NniuTepaTypy, 3aTemM — OONONHUTENBbHYI. IMEHHO 3HAKOMCTBO C AOMOSTHUTENBHON
nuTepaTypoun, 3HaYnTENbHasa YacTb KOTOPOW CyLLECTBYET Kak B Ne4YaTHOM, TaK U 3NEKTPOHHOM
BMae, cnocobcreyet 6onee rmybokoMy OCBOEHMIO M3Y4EHHOIrO MaTepuana.

[eAarenbHOCTb CTyAEeHTa NpM OCBOEHUM OAHHOW OMCUMNINHBI pernaMmeHTupyeTcsa paboyen
nporpaMmmon ANCUMNINHBI, KaneHaapHbIMU NiiaHaMKn NEKUMOHHbBIX U NabopaTopHbIX 3aHATUN.
Mpwn peanusaunn QUCUUNIIMHBI UCNOSb3YHOTCS 3NIEMEHTbLI 3NIEKTPOHHOIO 0BYyYeHus U
ANCTaHLUNOHHbIE 0Opa3oBaTernbHbIe TEXHOOMMN.

15. lMepeyeHb OCHOBHOM W [OOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n NcTOYHMK
XKykoBa, A.I'. MonekynspHas 6uonorusa: y4ebHuk ¢ ynpaxHeHnsmu un 3agadamm / A.l'. XKykosa, H.B.
1. Kusunuyenko, J1.I'. TopoxoBa. — Mocksa ; Bepnun : OupekT-Meguna, 2018. — 269 c. : un., Tabn. — Pexum
poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=488606 . — bubnwuorp. B



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

KH. — ISBN 978-5-4475-9674-3. — DOI 10.23681/488606. — TEKCT : 3NEKTPOHHbIN.
5 Bruoxumus / nog pea. E. C. CeBepuHa.— Mocksa : TOOTAP-Meaua, 2015. — 768c. -
' <URL:http://www.studmedlib.ru/book/ISBN9785970427866.htm|>.
Kpebc, [. l'eHbl no Jbtonny / . Kpebc, 3. NonawTtenH, C. KunnaTpuk ; peq. nep. [.B. Pebpukos,
3. 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) gononHuTenbHasa nuTepartypa:
Ne n/n NcToYHMK
HyknewnHoBble kucnoThl : oT A go A/ nog pea. C. Mionnep ; nep. ¢ anrn. KO.B. Kuceneson, A.A.
4 CwuHiowuHa ; nep. aHrn. nog pea. E.I'. Mpuropeesa u ap. - 2-e nsg. - 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 KACMNOThI : 3NEKTPOHHOE y4yebHoe nocobue / MMHUCTepcTBO 06pa3oBaHnsa N Hayku
Poccuiickon ®epepauuun, degepansHoe rocyaapcTBeHHoe biompkeTHoe obpasoBaTensHoe
5 yypexaeHue BbicLlero obpasoBaHnsa «KemepoBCKMI rocyaapCTBEHHbIV yHUBepcuTeT», Kadeapa
' opraHuyeckon xmmum ; coct. T.H. MpuwieHkoBa 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
NpnweHkoBa, T.H. HyknenHoBble kucnoThl : ydebHoe nocobue / T.H. Mpuwenkosa, T.B. Yynkosa, E.A.
6 Llep6akosa ; MnHuctepcTBo obpasoBaHusa n Haykm PO, FOY BIMO «KemepoBckuii rocynapCTBEHHbIN
' yHuBepcuTeT». - KemepoBo : KemepoBckuii rocygapcTBeHHbIn yHusepcuteT, 2009. - 90 c. - ISBN 978-
5-8353-0903-0 ; URL: http://biblioclub.ru/index.php?page=book&id=232492
MonekynspHas 6uonorus knetkn = Molecular biology of the cell : ¢ 3agavamu [>xoHa YuncoHa u
7. Tuma XaHnTa : B 3 1. / Bptoc AnbbepTtc [n ap.] .— Mocksa ; Wxesck : HUL, "PerynspHas n xaoTudeckas
AnHamuka" : IHCTUTYT KOMNbIOTEPHbIX uccregosaHni, 2013.
Buonorus knetkn: yuebHoe nocobue / A.®. HukutuH [n gp.]. — Cankr-MNMetepbypr: CneufluTt, 2014, —
8. 167 c. // «YHuBepcuteTckasn bubnuoteka online»: anekTpoHHo-6ubnuoteyHasa cuctema. — URL:
http://biblioclub.ru
dannep, .M. MonekynsapHasa 6uonorus KneTku : pykoBoAcTBo aAns Bpaven / . M. ®annep, 1.
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, obyd. no
11 cneumanbHocTn 032400 "Buonorusa” / A.C. KoHnyes, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
"1 396, [1] c. : un., Tabn. — (Beicwee obpasoBaHue) .— bubnuorp.: c. 393-394,[1] .— ISBN 5-7695-
0783-7. 1 ak3
dannep, xkepaneg M. MonekynapHasa 6uonorus knetkm = Molecular basis of megical cell biology :
12 pykoBoacTBO Ang Bpader / [xepanbg M. ®annep, JeHHuc Lunac ; nep. ¢ aHrn. nog obuw,. peq. U.b.
" | 36apckoro .— M. : buHom-Ipecc, 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
XKepebuos, Hukonan AkumoBud. Brioxmmus : Y4ebHUK ans ctyq. By3oB, 00yy. MO HaNpaBneHusm 1
13. | cneumanbHocTam 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 Oasug Knapk, NoHHn Paccen MonekynsipHas 6uonorusi: npocTon n 3aHnMmaternbHbin nogxog / Knapk
" | O., Paccen Jl.. - Komnanuga KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6
JlennHgxep, Anbbept. OcHoBbI Gruoxumumn : [yd4ebHoe nocobue] : B 3 1./ A. JleHUHaXep ; nep. ¢ aHrn.
15. | nog pea. B.A. Surenerapara un A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.]3/nep. B.I'. Topbynesa, M.[1. N'po3goeon n C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-1056.
16. | 3nnuort B., 3nnwot . Buoxmmusa n monekynsapHasa 6uonornsa. M.:AkagemkHura, 2006.
17. | bensicoBa H. Buoxumus n monekynspHas 6uonorus. M.:KHwxHbIn gom, 2004.
B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-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 bubnumoteka oHnanH. — 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
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/

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosTeNIbHOM PaboThbl

Ne n/n MNcToYHMK

1 Brvoxumus / nog pea. E. C. CesepuHa.— Mocksa : FTOOTAP-Megua, 2014. — 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.htmI>.

MonekynsapHas 6uonorus knetku = Molecular biology of the cell : ¢ 3agadyamu [>xoHa YuncoHa n Tuma
2 XaHTa : B 3 7. / bptoc AnbbepTc [u ap.] .— Mocksa ; Mxesck : HAL| "PerynapHasa n xaotnyeckas
AnHamuKka" : IHCTUTYT KOMNbIOTEPHbIX uccrnegosaHni, 2013.

Buonorus knetkn: yuebHoe nocobue / A.®. HukutuH [n ap.]. — Cankr-Metepbypr: Cneullut, 2014. — 167
3 c. Il «<YHunBepcuteTckasn bubnmoTeka online»: anekTpoHHO-6MbnmoTevHas cuctema. — URL:
http://biblioclub.ru

dannep, .M. MonekynapHasa 6uonorvsa KneTku : pykoBoAacTBo aAns Bpaven / [1. M. ®annep, [. lWungc.
4 —M. BuHom-lpecc, 2012. —256 ¢

xepanbag M. ®annep MonekynsipHasa 6uonorus knetkn / ®annep Lxkepansg M., lWungc Oennc. —

S BuHowm, - 2011. — 256 c.
KoHnues, Anekcangp Cepreesud. MonekynspHast 6uonorus : Y4ebHuk ang ctyq. By3oB, 00yy. no

6 cneumanbHocTn 032400 "Buonorunsa” / A.C. KoHnues, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
396, [1] c. : un., Tabn. — (Bbiclee obpasoBaHue) .— bubnuorp.: c. 393-394,[1] .— ISBN 5-7695-0783-
7.1 9kK3
dannep, xkepaneg M. MonekynapHasa 6uonorus knetkm = Molecular basis of megical cell biology :

7 pykoBoacTBo ans Bpaden / [xepanbg M. ®annep, eHHuc Lunac ; nep. ¢ aHrn. nog obuw,. pea. U.b.

36apckoro .— M. : buHom-lpecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. — bubnvorp. B kKOHUE M. —
Mpegm. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 3k3

YKepebuos, Hukonanm AknmoBumy. bruoxmmums : YuebHuk ans cTyd. By3oB, oby4. Mo HanpaBfieHUsIM u
8 cneumanbHocTaM Med.-6uon. npoduns / H. A. )Kepebuos, T. H. MNMonoea, B. I'. ApTtoxoB .— BopoHex :
M3a-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.

Oasng Knapk, JloHHn Paccen MonekynsipHasi 6uonorusi: npocTon 1 3aHnmaTenbHbin nogxon / Knapk .,

9 Paccen J1.. - Komnanua KOH[, 2004, - 466 c. — ISBN 5-7229-0238-6
JleHnHnpxkep, AnbbepTt. OcHoBbI Broxnmnm ; [yyebHoe nocobue] : B 3 1./ A. JleHnHaXep ; nep. ¢ aHrn.
10 nog pea. B.A. Qurenbrapara n A.M. Bapwasckoro .— M. : Mup, 1985-.
[T.] 3/ nep. B.I'. Topbynesa, M.[. N'po3goeon n C.H. MNMpeobpaxeHckoro .— 1985 .— C. 741-1056.
11 Snnuot B., Snnvot . Buoxumusa n monekynsapHas éuonorusa. M.:AkagemkHura, 2006.
12 Bensacosa H. bBuoxumusa n monekynsipHaa 6uonorus. M.:KHwkHbI gom, 2004.
13 MOLBIOL. RU — Knaccuyeckas u monekynspHas 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. OOpasoBaTefnbHble TEXHOMOrMU, MUCNONb3yeMble NpU peanusauum y4ebHoOWM
ANCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble obpasoBaTenbHble TexHonorun (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

1. UTeHne nekumi ¢ UCnonb3oBaHWEM Criak-npe3eHTauunin.

2. .MHdbopMaLMOHHO-KOMMYHMKALIMOHHbIE TEeXHoMormmn (koHCynbTaUUK npenogasaTtens yepes
TemaTnyeckme opymbl 1 BEOUHapbI C MCNOMb30BaHWEM 3MEKTPOHHOW MHAOPMaLMOHHO-00pa3oBaTeNbHOW Cpeabl
®IrBOY BO "BI'Y" - ObpasoBatenbHbIvi nopTan «3MNekTPOoHHbIN yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. HdopmaumoHHble TexHonormm (4octyn B VIHTEpHET)

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

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUMNIUHI:

YyebHas ayantopus Ans npoBeAeHMs 3aHSATUI NTEKLMOHHOIo Tuna:

CneunanusmpoBaHHaa mebenb, [lMpoektop Epson EMP-X52, Hoytbyk Samsung NP-RV410 SO01R c
BO3MOXXHOCTbIO MOAKIYeHuss kK cetn «MHTepHeT» WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019
Single OLV NL Each AcademicEdi-tion Additional Product.

YyebHas ayauTopusi ANst NPOBEAEHMS 3aHATUIA CEMMHAPCKOro Tuna (nabopaTopHble 3aHAaTus), Ans
NPOBEAEHUS TPYMNMOBLIX U MHOMBUAYANbHBLIX KOHCYNbTaLUWUA, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOW aTtTectauuu
CneuvanunampoBaHHasa mebenb, fo3aTtopsl, TabopaTopHas nocyaa, cnekrpocgotometp CO-56A, cnekTpodoToMeTp
C®d-26, annapat ons ropusoHTanbHoro anektpodopesa SE-1, NICTOYHUK NUTaHMsa ons anektpodopesa «Anbd-4»,
pH-meTp AHnoH 4102, TopcuoHHble Beckl Techniprot T1, T3, T4, marHntHaa mewanka MM5, potamuke Elmi RM1.



http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%A4%D0%B0%D0%BB%D0%BB%D0%B5%D1%80,%20%D0%94%D0%B6%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%B4%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%96%D0%B5%D1%80%D0%B5%D0%B1%D1%86%D0%BE%D0%B2,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4922&TERM=%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80,%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/

YuebHasa ayauTopus Ans NMPOBEAEHUs! 3aHATUIA CEMUHAPCKOro Tuna (flabopaTopHbIX 3aHATUIA, TEKYLLEro

KOHTPONS M MPOMEXyToYyHoM aTTecTauumn) CneuuwanuavmpoBaHHas Mebenb, Habop nabopaTopHoW nocyabl M
LUTATUBOB, BbITSPKHOW LKA, XONOAUNbHUK-MOPO3uUNbHUK Stinol.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

COAEpXXaHNEM crieayroLInxX pasaenoB ANCLUUNINHGIL

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

HanmeHoBaHve WNnaukaTop(bl)
Ne OueHouHble
n/n pasgena gucumnIivHbl KomneTeHuwns(un) OOCTMXKEHUS cpencrea
(moayns) KOMMNeTeHLMmn P
Or1K-1 CnocobeH
MCnonb30BaTb U NPUMEHSATb
HOAMEHTarnbHbIE U
cyHA OlK-1.2 NcnonbayeT
npuknagHble MeguLmHCcKue,
OCHOBHbIE
€CTECTBEHHOHAYYHble 3HaHUS
€CTeCTBEHHOHaY4HbI
ONS1 MOCTaHOBKM U peLLeHus
MonekynsapHas € MNOHSATMSA N MeToabl
CTaHOapTHbIX U N
Ouonorus Kak Hayka: ncenegoBaHum npm
WHHOBALMOHHbLIX 3a4a4
npegmer, 3apaum, N peLleHmm
npocdeccuoHaneHon KomnnekTbl KMm
OCHOBHbIe npodeccnoHanbHbIX
0eaTenbHOCTH ONS TeKYLWMX 1
1. | HanpaBneHusA 3agad
NPOMEXYTOYHbIX
pasBnTWA. Or1MK-5 CnocobeH k atTecTayun
LeHTpanbHas pgorma OlK-5.1
. opraHusaumm 1 OCyLLLECTBIIEHNIO
MONEKYNAPHON lMoHMMaeT cywHOCTb
NPUKNagaHbIX U NPaKTUYECKNX
6uonorumn o OMOXMMUNYECKNX
NPOEKTOB U MHbIX MEPONPUATUI
NpoLIeccoB,
Nno n3y4yeHno Gnonsnyecknx n
4 nponcxoasiumx B
WHbIX MPOLECCOB U SBMEHUN,
KrneTke Yenoseka
NPOUNCXOASALLNX HA KIETOYHOM,
OpraHHOM ¥ CUCTEMHOM
YPOBHSIX B OpraHu3me Yenoseka
KomMmnnekTbl kum
MonekynsipHble
ONS TeKYLMUX 1
OCHOBBI NPOMEXYTOYHbIX
2. HacneacTBeHHOCTM. Or1K-1, OriK-5 OrlK-1.2, OrK-5.1 P YTOHH
atTecTtayun,
CTpyKTypa n cdyHKUMUMU
OHK npakTuyeckoe
3agaHue
KomMnnekTbl kKum
6nupoBaHue HK: ns TEKYLUX 1
3 | Ayonwp A OMK-1, OMK-5 OMK-12, OMK-5.1 | AMA Tekyul
pennukauus NPOMEXYTOYHbIX
aTTecTaymmn
MpuHUMNbI KomnnekTbl Kum
MaKpOMONEeKynApHON ONS TeKYLMX 1
CTPYKTYpbl U CUHTE3 NMPOMEXYTOYHbIX
4 | CTRYKTYP OrK-1, OMK-5 OrK-1.2, OMK-5.1 POMEMYTOUH
PHK. MexaHu3mbl artTecTauun,
perynsauum npakTuyeckoe
TpaHCKpUnuum 3agaHue
KomnnekTbl Kum
NS TEKYLUX 1
BuocuHTes 6Genka u n,u, oMEx y”;quIX
5 | perynsuus OrK-1, OMK-5 OrK-1.2, OMK-5.1 POMENYTOUH
aTTecTauun,
TpaHcnsAuum
npakTuyeckoe
3agaHue, TecT
Ucnonb3oBaHue [OHK- KomnnekTtbl Knum
TexXHonornm B ONS TeKYLLMX U1
MeauLuMHe, NPOMEXYTOUHbIX
6 av OrK-1, OMK-5 OMK-1.2, OMK-5.1 POMEXyTOA
npousBoacTBe 7] aTTecTauun,
Hay4HbIX npakTuyeckoe
nccriegoBaHUAX 3agaHue
3averT: nepe4yeHb
MpomexyToyHasa aTTecTauns BOMpocoB (TecT),
dhopma KOHTPOIst — 3a4eT, aKk3aMeH npakTuyeckue
HaBbIKN




HanmeHoBaHue WHankaTop(bl)
Ne OueHo4Hble
/n pasgena aucumninHbl KomneTteHums(un) OOCTUXKEHUS cpencTea
(mogyns) KOMMNEeTEHLMMN P

Ok3ameH: [NepeyeHb
BOMpPOCOB (TecT,
KNM),
npakTuyeckme
HaBbIKK

20. TvnoBble OLEHOYHbIe CpeAcTBa M MeToAMYecKue MaTepuanbl, onpepensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKyWwniM KOHTPOIb YCNeBaeMoCcTu

KoHTponb ycneBaeMocTu No AUCUUMNIMHE OCYLLECTBISETCS C NOMOLLbIO CNeaytoLmMX OLEHOYHbIX

CpencTs:

wn

No o

10.
11.
12.

13.
14.

15.
16.

17.

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

24,
25.
26.
27.

1. Texkywasn atrectraums

lMepeyeHb BONpoOCOB Ans Tekylen atrectaumm Ne1 (6 cemecTp)

ViccnegoBanuns, MHUUUUMPOBaBLUME  pa3BUTME  MOnekynsipHonm 6uonormm (npasuna Yapradda,
PEHTTEHOCTPYKTYPHbIE nccnegosaHus PpaHknuH n YunkuHca v ap). BnnaHne monekynsapHon 6uonormum Ha
chepbl HENTOBEYECKOM XN3HU.

LlenTpanbHas gorma monekynspHon 6uonorun. MNpuHUMN KOMNNEMEHTapHOCTK.

PHK kak nocpegHuk mexay reHamm u Genkamu. OTnuumtenbHble 0CoBeHHocTn cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.

O6wme npuHuMnbl cuHTe3a Genka. Pubocoma kak katanusatop OpPMUPOBaHWA NENTUAHbIX CBA3EWN.
lMoHATMe 0 penapauun kak 0 MaTPUYHOM CUHTE3E.

"eHbl kak cermeHTbl monekyn HK — nonumepa, coctoswero ns Hykneotnaos. CocTaB HyKNeoTMAOB.
[MypnHOBbIE M NMPUMUONHOBLIE a30TUCTLIE OCHOBAHWS.

HomeHknatypa HykneosngoB W HykneotmgoB. O6pasoBaHve ochoamadyvpHbIX CBA3EN Mexay
MOHOHYKNeoTuaamum.

OHK — gBovHasa cnupanb. KomnnemeHTapHble napbl a30TUCTbIX ocHoBaHu. Obpa3oBaHne BOAOPOAHbIX
CBSA3eN Mexay OCHOBaHUSAMM.

MonsapHocTts AHK. Xumnuyeckne n CTpykTypHble 0COBEHHOCTU NONNHYKNEOTUAHbIX Lenen.

CTpYKTYpPHbIE FeHbl, perynaTopHble n MexreHHble ydactku JHK.

Cynepcnupanusauns OHK.

MepBuyHas, BTOpWMYHas, TpeTuyHasa cTpyktypa OHK. ObGpa3oBaHue HykneocoMm C y4acTueM TFMCTOHOB.
YpOBHW yrakoBKN XPOMOCOMBbI.

HacnencTBeHHbIV XxapakTep reHeTnyeckon nHdopmaumu. lNMonykoHcepBaTUBHBIN MEXaHU3M pennuKaunm.
PasgeneHune aByx HuTen GucnupansHow monekynbl OHK — nepBbii aTan pennukaumn. PacnnetaHue
cynepcnupanen. denctene OHK-rupas, OHK —xenukas, AHK-cBa3biBatowmnx 6enkos.

[OHK-nonumepasbl: kaTanuanpyemas peakums, opmbl, CBOMCTBA U PYHKLIN.

PennukaumoHHas Bunka — obnactb yaBoeHus monekynbl OHK. OcobeHHocTn cbopku Begywen wu
otctatowen uenen OHK.

®parmeHTol Okaszakum n ocobeHHocTn ux cuHTesa. PHK — 3atpaBku. [ewnctBue npanmasbl u [OHK-
nonumepassl |.

OHK-nurasel. 3annetexnne AHK B cnupanes.

MexaHn3m geneHus KonbLeBbiX XpOMOCOM BakTepuii u pennmkauust XxpOMOCOM Y 3yKapuoT.

[enctene Tenomepasbi.

BupycHasa OHK n JHK npokapnoTnyeckux KneTok.

Mnasmugpl.

OcobeHHocT  OHK  aykapmoTudeckux  Knetok (pe3epBHble  KOMUM  FEHOB,  MOBTOPSIIOLLMECS
nocneaoBaTenbHOCTU, NCEBAOMEHbI, NANUHAPOMbI).

HeTpaHcnvpyemble nocrnegoBaTenbHOCTU (MHTPOHBI) 3yKapuoTUYECKNX FEHOB.

Lintonnasmatuyeckas JHK aykapnoTnyeckmnx KneTok.

VcnpaBneHune owmbok npu pennukauumn.

OcobeHHOCTM pennmKaumm B 3yKapuoTuyeckmx KneTtkax.

lMepeyeHb BONPOCOB ANs TekyLen attectaumm Ne2 (6 cemecTp)

TpaHCKpUNUUS reHOB: NOHATUE, NPUHLMM.

PHK-nonumepasa, pacnosHaBaHune 30H npucoeanHeHns gepmerTta k OHK, nHuumaumna tpaHckpunumuy,
CMbICIOBbIE MOCNef0BaTENBbHOCTH.

CuHTe3a MPHK: anoHrauusa TpaHckpunumm.

TepMyHauusi TpPAHCKPUMLMK.




5. MexaHuawmbl perynsaumm TpaHCKPUNUUN: KOHCTUTYTUBHbIE U UHAYLUNOENbHbIE TeHbI.

6. benku-akTMBaTopbl TPAHCKPUNLUNA.

7. benku-penpeccopbl TpaHCKpUNUuu.

8. CurHanbHble MOnekyrnbl Ans 6enkoB-perynsaTopoB TPAHCKPUMLIMK.

9. T[lpucoeauHeHne perynatopHbix 6enkos k JHK.

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

11. PerynaTopHble HYKNeoTuabl.

12. Mogenb onepoHa Ansa ynpasneHus reHamn. Lac-onepoH.

13. PerynnpoBaHne akTUBHOCTW FEHOB C NOMOLLbIO aHTUCMbIcnoBon PHK.

14. OcobeHHocT PHK-nonumepasbl ayKapuoTUYeCKMX KNeTok.

15. VIHrmMbuTopbl TpaHCKpUnuuu.

16. MoCcTTpaHCKPMNUUOHHBIA npoueccuHr: obpasoBaHue pPHK n TPHK 13 npealiecTBeHHUKOB.
17. leTeporeHHble saepHble PHK - npegwecTtBeHHUKKN aykapmnoTndecknx MPHK.

18. lMpoueccuHr npeawectseHHkoB MPHK. Ponb MaPHK B Bbipe3aHun MHTPOHOB 1 BOCCOEAUHEHNW 3K30OHOB.
19. ObpaTtHada TpaHCKpUNUmA.

20. PHK-3aBucumas PHK-nonumepasa.

lMepeyeHb BONpOCOB Ans Tekylen atrectaumm Ne1 (7 cemectp)
1. TeHeTuyeckun kog. Ero ocobeHHOCTU.
2. [pokapuoTtnyeckme pubocombl.
3. UwuTtonnasmatuyeckne pubocombl 3ykapuor.
4. TpaHcnaums: NOHATME, OCHOBHbIE MPUHLMMBI 1 3Tanbl.
5. Ponb TPHK kak agantepa, npasuna peueccuu.
6. CrtpykTypa TpaHcrnopTHon PHK.
7. PaMKu cuMTbIBaHUSA reHeTUYEeCKONn MHAopMaLInu.
8. AKTMBaLMsA aMWHOKWUCAOT — NepBbln 3Tan TpaHcnsauun. AmnHoauun-TPHK-cuHTeTasbl.
9. WVHuuumpyowme aMMHOKMCNIOTBI Y MPOKApPUOT U 3yKapuoT.
10. MHnumaumsa TpaHcnsaumn.
11. OnoHraumsa. Ctagmm anoHrauuu.
12. TepmunHauus TpaHcnaumm. PennsumHr daktopsl.

lMepeyeHb BONPOCOB ANs Tekylen attectaumm Ne2 (7 cemecTp)
OcCoBeHHOCTM TpaHCAAUUN Y NPOKapMOT U 3yKapuoT.
Monucomebl. CoBMeCTHas TpaHCAsaLMS U TpaHCKpunums y 6aktepui.
MpekpalweHne cuHTesa benka Ha gedexktHon PHK-nocpegHuke. ®yHkumoHnposaHue TMPHK.
YHunuTOXeHue gedekTHbix 6enkoB XBOCTOBOW NPOTEa30W.
MocTTpaHCNSAUMOHHBIN NPOLIECCUHT.
ApnpecoBaHHbIN TpaHCNOPT GENKoB.
MHrMbunTopbl 6enkoBoro cuHTe3a.
Bbigenenne [JHK n pecTpukumoHHas doparmeHTaums.
MuP-aHanua.
. PekombuHaHTHbIE OHK.
. MicnonesosaHne [HK-TexHonorun ansa selipanBaHms MoAMMULNPOBAHHBLIX MUKPOOPraHU3MOB —
nNpoayLEeHTOB BUONOrM4eckn akTUBHbIX BELLECTB
. MicnonbsoBaHne AHK-TexHonorun ons pa3paboTku HOBLIX NOAXOAOB NeYeHUst HAaCNeACTBEHHbIX
3aboneBaHui, a Takke Ans ngeHTuduKkaLnum NMYHOCTM N YCTaHOBMNEHNS POACTBA.

PPRPOO~NOUOTA,WNE
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Mpumep npakTMyecKknx 3agaHumn

OOMeH HYKNEeWHOBbLIX KUCMAOT W HYKNeoTMaoB B opraHuame uyenoseka. Onpegenexve
coepkaHus MOYeBOW KACNOTHI.

Llens paboTbl: onpegenutb KOHUEHTpauui MOYEBOW KUCAOTblI B CbIBOPOTKE KPOBU W
NMHTEpPNpeTUpPOBaTh NOMYYEHHbIE AAHHbIE.

MpuHumn metona. MouyeBas kucnoTa BoccTaHaBnueaeT (POChOpHOBONbMPaAMOBLIN peakTuB, B
pesynbtate 4ero obpasytoTca 60n ee HU3KMe OKUCMbl BOSb(pama CUHero LBeTa; WHTEHCUMBHOCTb
OKpacku NponopunoHarnbHa KONM4YecTBy MOYEBOW KACIOThI.

Xoa pabotbl. B ueHTpudyxHyto npobupky HanusatoT 0,5 mMn CbIBOPOTKM KPOBM U NpubaBnsoT
ansa ocaxaeHus 6enkoB 0,5 mn 10%-ro pactBopa TPUXITOPYKCYCHOW KMcroTbl. Yepe3 10 MuH. cmecb
LeHTpudyrmpytoT. B npobupky BHocaT 0,2 Mn HagocagodHom xugkoctu, 0,1 Mn HacbIWEeHHOro pacTeopa
Na,COs, 0,01 mn peaktuea donuvHa 1 2 Mn gucTuUnnMposaHHon Boabl. KonopumeTtpupytoT Ha ®OKe ¢




KpacHbIM CBETOUNBTPOM NPOTUB KOHTPONS, COAEPXKALLEro Te Xe peakTnBbl, HO BMECTO Hag0Cag0uHON
»xunakoctu— 0,2 mn BoAbI.

Kputepun oueHku:

KpuTepusimm oueHMBaHMsA KOMNETEHUUN (pe3ynbTaToB) ABNSAIOTCS:

- nogroToBka K 3aHATUIO (odbopmMneHne 3aHATUSE B pabodven TeTpagu B COOTBETCTBUM C
MeTOANYECKMMIN pekoMeHOaumnsamn);

- OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA U coaepXaHuio nnabopaTtopHon paboTbl;

- aKTUBHOCTb M CaMOCTOATENBbHOCTL NPW BbIMOMHEHMW 3a4aHWS;

- o(hopmreHnst pe3ynbTaToB B COOTBETCTBUN C METOAUYECKMMU peEKOMEHAALNAMY;

- YMeHue aHanmaunpoBaTb, OOCyxgaTb MOflydeHHble pe3ynbTaTbl W CAaMOCTOSITENIBHO
dopMynumpoBaTb BbIBOAbI.

PaboTta cumntaeTcs BbINONMHEHHOW M 3a4TEHHOW, ecnu CTyAEeHT B KOHLUE 3aHATUA MnpencraBsui
OoT4eT B COOTBETCTBMMN C MeTOAUNYECKMMU peKOMeHOaUNAMN.

TecToBble 3aaaHus
TecTt Ne 2. BapnaHT 1.

1. OTAenbHble HYKNEeoTUAbl B MOMEKYNE HYKNENHOBbLIX KUCMNOT CBS3aHbI:
A) O-rnnkKo3naHom CBA3bI0
B) 3,5 —dochoanadmpoHi cBaA3bIO
B) N — rmnko3ngHon cBs3bio
M) & —1,4 —rNNKO3MOHOWN CBA3bIO
0) B —1,4 —rnnko3ngHOM CBA3bLIO

2. Ecnv ogHa uenb OHK copnepxuT pparmenT IM-U-L-A-A-T-I-L-A-L, To BTOpas uens:
A) A-A-U-A-T-T-T-I-T-I
B) U-T-I-T-A-A-T-A-T-I
B) U-U-A-A-T-I-A-T-I-T
M T-y-r-r-T-r-7-4-7-7
) u-r-r-T-T7-A-u-r-T-r

3. Ana OHK xapaktepHo BCe, Kpome:

A) konunyectso A n T ognHakoBo

B) konuuectso I n L} oguHakoBo

B) ogHa nonuHykneoTuaHas Lenb KOMNnemeHTapHa apyrow

M) HykneoTMaHasa nocnefoBaTenbHOCTb OAHOWM Lenu MAEHTUYHA HYKNeoTUOHOW nocnenoBaTeribHOCTU

apyron
[1) nonNuHyknNeoTuaHbIe LEenn aHTMnapannenbHbl

4. B npouecce pennukaumm y4acTByloT Bce hepMeHTbI, KpOMe:
A) OHK-nonumepassbl

B) PHK-npanmasebl

B) AHK-nurasbl

N OHKa3bl

[1) Tononsomepassbl

5. Tenomepsbl 370:

A) Kancomepbl peTpoBupycos

B) KoHueble nocnegosatensHoctn [HK xpomocom aykapmoT

B) ®naHkupytowme nocnegoBaTenbHOCTM NPOKAPNOTUYECKUX FTEHOB
M) Hekogupytowme nocnegosatensHoctn JHK

) Yuyactkm HK, cogepxalyme nepekpbiBaloLLminca Ko4

6. TepMrMHaUmMA TpaHCKPUNLMM OCYLLIECTBISIETCA B pe3ynbTaTe:
A) 3amegnexus asmxeHns PHK-nonvmepassl;

B) yckopenusa gemxeHuna PHK-nonnmepassi;

B) cnneTteHusa uenen matepuHckon monekynbl AHK.



IN) pacxoxaeHus uenen matepuHckon monekynol [HK

7. K amvHoaumnbHOMyY y4acTKy pubocombl BO BpEMS TPaHCHALUM MOXET NPUCOEANHATLCS:
A) Tonbko nHuymatopHas T PHK;

B) Bce T PHK, Hecylime amnHoKMCnoTy;

B) Bce T PHK, Hecywmne aMMHOKNCIOTY, KPOME MHULIMaTOPHOM.

M) ammnHoauun-TPHK-cuHTeTasa

. Nop6epuTe Kk kaxxgon rpynne (A, b, B) cooTBeTcTBYIOWME UM CcoeanHeHns (a, 6, B,...):
. Hykneosng. b. Asotuctoe ocHoBaHue. B. HykneoTtua.

. 80eHVH;

. UMTMANH 5'-MoHodocohaT;

. TYaHO3WH;

. LMTO3WH;

. 8IEHO3WH;

. YPVOWH;

. TUMNgUH 5'-mMoHogocar.

NoO R WN =00

. YKaxute Heobxogmmble yCrnoBus Ans npouecca pennvkaumm.
. CybeTparthi:

. a30TUCTblE OCHOBAHWS;

. Ae30KCuHykneosmatpudocdaTol;

. Ae30KCUHYKneosnamoHodocdaThbl.

. MaTpuua:

. MPHK;

. OHK;

. NenTua.

. benkoBkle hakTopbl:

. Ana pacnneTenus uenen QHK;

. ANa HaxoxaeHna npomoTtopa Ha OHK,
. ans aktneaumn OHK.

. PepMeHTbI:

. QHK-3aBncumasa PHK-nonnmepasa;

. QHK-3aBucumaa JHK - nonumepaasa;
. PHK-3aBucumaga [JHK-nonnmepasa;

. Npanmasa;

. IcTOYHMKM 3Heprum:;

. HeT;

[mo;

. Ae30KCUHykneosmatpudocdaTsl;

. Ae30KCUHYKIeo3namMmoHodocdaThl.

10. YkaxunTe Heobxoaumble yCroBus st NpoLecca TPaHCKpUnumu.
A. Matpuua:

. pPHK;

. TPHK;

. MPHK;

. AHK;

. aMWUHOKUCIOThI;

. nonunenTua.

. CybeTparth!:

. MOHOHYKIeoTuabl;

. a30TUCTblE OCHOBAHWS;

. HyKneoauaTtpugocdarhl;

. Ae30KCuHykreosmatpudocdaTol.
. UcTOoYHMKM aHepruu:

. 3Heprua rmgponunsa AT®;

. 3Heprusa rmgponusa Mo,

N-2IOPON_2TOOCOAOPR,WON-



. 3Heprus cybecTpaTos.

. PepMeHTbI:

. QHK-3aBncumasa PHK-nonnmepasa;
. QHK-3aBucumaa JHK - nonumepaasa;
. PHK-3aBucumaa HK-nonnmepasa;
. NpanmMasa,;

. benkoBble hakTopsbl:

. ANs aKkTmBaumm pepmMeHTOB;

. 4ns TepMyvHaumMm npotecca;

. HE HY>XHbI;

. ANg y3HaBaHua npanmepa.

. MecTo cuHTe3a:

. 80po;

. MUTOXOHAPWN;

. LUTO30Mb.

WN-_MPON_,TPAPON_TTW

11. OxapakTepusyinte pnbocomy, roToByIo K CTagumn 3noHrauum pubocomarnbHOro Luukna:

A) pnbocoma gnccoummnpoBaHa;

B) pnbocoma cocTout us 2-x cydbeamHuL, Mexay KotopbiMu BkrtodeHa MPHK;

B) B 6onbLuon cybbegmHuue pnbocomMbl chOpMmnpoBaHbl aMUHOALUITBHBI U NENTUAWUIBHBLIN YY4aCTKu;
M) B nenTngunbHOM y4acTke pubocoMbl HaxoanTcs MeTuoHMn-TPHK;

[1) B aMnMHOaUMnbHOM yyYacTke pubocomMbl HaxoauTcs meTnoHun-TPHK;

E) nenTMaHbIn n ammHoaumnbHbIA y4acTkn pubocoMbl CBOBOAHBI.

12. MMHOpPHbBIMKU HYKNeo3ngamMmn ABNAKTCA:
A. Pnbotumunans;

Bb. AgeHosunH;

B. Untngwnh;

I". NHO3MH;

. N'yaHo3uH.

13. Buibepute Bce, 4To xapakrtepHo ana PHK (1) v ansa AHK (2).
A) MonekynspHas macca MIH A4anbTOH U BblLUe,

B) ogHouenoyeyvHas

B) aByueno4veyHas

M) HeBonbLuas MonekynsapHas macca

[) copepxut ypauun

E) copepxut TUMUH

K) coagepxut pubosy

3) coaoepxuT 4es3ocknpnbosy

14. NpomoTop 3TO:

A) cneundmnyeckas nocnegosatensHocTb [AHK, onpegenstowas mecto Havyana cuHTesa PHK
B) satpaska anga AHK-nonumepa3sbl

B) nocneposatensHocTb [IHK, onpegenstowas, Kyaa gOMmMKeH NPUCOEANHUTBCA penpeccop
IN) nocneposatenbHocTb AHK, kogupytowas pPHK

) cneundbuyeckas nocnegosatensHocTb [JHK, onpegenstowas koHey, cuHtesa PHK

15. B monekyne OHK He cogepxutcs:
A) ageHwuH;

B) TuMuH;

B) ypauwn;

) ryaHuH;

) pn6oa3a;

E) umtosuh;

X) nesokcupunbosa.



Kpumepuu oueHku: OueHKa No TeCTy BbICTABMSAETCSA NPONOPLMOHANbHO AoSe NpaBusbHbIX oTBeTOB e 90-100% -
oLeHKa «oTnnyHo»e 80-89% - oueHka «xopoluo»e 70-79% - oueHka «ygosnetoputensHo»e MeHee 70%
npaBuUIibHbIX OTBETOB — OLEHKA «HEY0BNEeTOPUTENBHOY. @

3agaHug, YKa3aHHblIE HWXe, PEKOMEHAYIOTCA K MCcnoJib30BaHUIO npwv npoeBeaeHnn
ONarHOCTMYECKUX paboT C Lenbi OLEHKM OCTATOMHbIX 3HAHWW NO_pes3ynbTaraM OCBOEHUSI OaHHOW

AncumnnimnHbl

3agaHns 3aKpbITOro TmMna

MNMocnenoBaTenbHOCTb aMUHOKUCIIOT B MOJIEKYSIE TOPMOHA MHCYNMHA KOAMPYeTCS:

A) nocnenoBaTenbHOCTHIO CTPYKTYPHbIX FEHOB;

B) konuyecTBOM 1 NocneaoBaTeNIbHOCTbIO HYKNEOTUAOB B 3K30HHbIX Y4acTKax reHa;
B) onpeneneHHbIM YepenoBaHNeM 3K30HHbIX M UHTPOHHBIX Y4aCTKOB;

) KONMMYECTBOM M NOCIEA0BATENBHOCTLIO HYKNEOTMAOB B MHTPOHHbIX y4acTKax reHa.

Ha oguH Butok gsonHon cnupanu OHK, Haxogawenca B B-dpopme, npuxoguTtca cnegytowee Y1Mcrno nap
OCHOBAaHWM:

A) 5;

B) 10;

B) 15;

I 20.

DYHKUMM LLEPOXOBATOM 3HOOMAa3MaTNUIECKON CETH:
A) cuHTe3 6enkos;

B) cuntes HK;

B) cuHTE3 XMPOB 1 YyrneBoaos;

[") BHYTPMKNETOYHOE NepeBapyBaHue;

Tenomepsbl 3T0:

A) Kancomepbl peTpoBunpycos

B) KoHueBble nocnepoBatenbHocTu [1IHK xpomocom aykapuoTt
B) ®naHkupytome nocnegoBaTenibHOCTU NPOKAPUOTUYECKMX FTEHOB
M) Hekogupytowme nocnegosatensHoctn JHK

K amuHoaumneHomy yyactky pnbocombl BO BpEMS TPaHCHASALMN MOXET NPUCOEANHATLCS:
A) Tonbko nHnumatopHasa T PHK;

B) Bce T PHK, Hecywme amnHokucnory;

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

IN) ammHoaumn-TPHK-cuHTeTasa

3agaHus OTKPLITOro TMna

B npouecce TpaHckpunuumn obpasyeTcsa nepBuYHbIN TpaHckpunT MPHK, KOToOpbI KOMNNEMEHTAPEH TEHY.
3 yero coctouT NnepBUYHbIN TPAHCKPUNT?

OtBer. /i3 NYPUHOBLIX N NTMPUMNUONHOBbLIX HYKINEOTNA0B

Cwmecb ansa nposeaeHud MNLP cocTonT M3 HECKONMbKMX KOMNOHEHTOB. lNepea Havyanom aKkcnepMMmeHTa
4acTOo HYXHO CHadana npuroToBuTb pabounin pacteop. ObbIYHO B NabopaTopun UMEKTCH CTOKOBLIE
(ncxogHble) pacTBOPbl KOMMOHEHTOB, Heobxoaumblx Ana nposeaenunsa MNUP. Onpeaenute, kakon o6bem
ctokoBoro pacteopa [HK-nonumepasbl (1,5 ea/mkn) cnegyet 4o6aBnTb B peakUMOHHYHO CMECh 4115
nonyyeHus pacteopa [HK-nonumepasel (0,03 eg/Mkn), ecnmn n3BeCTHO, YTO KOHEYHbI 06bEM
peakunoHHON cMecu 25 MKIT.

OTBeT. 0,5MKN
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CuTyaumoHHble 3aga4u

Yyactok MPHK nmeet TpunneTHyto cTpykTypy: ALLA YYA YAA AYT YYY. Kakon atan TpaHcnsaumm
OCYLLEeCTBNSETCA Ha 3TOM y4yacTke?

OTBerT. B ycnosuu 3agayum gaHol 5 tpunneto matpuyHon PHK TpaHcnnpyemoro Ha pubocome yyacTka.
BuaHo, yto TpeTtun Tpunnet — YAA - 9TO CTON-KOOOH — TepMmUHaTop TpaHcnauuu. CnegosaTeribHO, Ha
3TOM YyYacCTKe NPOUCXOANT TeEPMUHALMS TPaHCNALMKM AaHHOro reHa. A cregyrowmin KogoH - AYTlD
MHULMMPYET TPaHCRAUUIo crieqyowero reHa.

B yem 3akntovaeTca npuHUMN NnpoBeaeHnsa 6noT-rmbunpgusaumm 6nononmvepos

OTBer. MMGpuan3auns GMoNoNMMEpPOB, NpeaBapUTENbHO pasaeneHHbIX ANeKTPodope3oMm 1
NepeHeceHHbIX Ha NOAMOXKKY, CO crneumndUYeckuMm mapkepamm

CuTyaumoHHble 3a0a4um

OcTaTky UMTO3MHA OYEeHb MEANEHHO CaMOMNPOU3BOSIbHO TEPSIOT CBOK amuHorpynny. O6bscHUTE K YeMy
3TO NPUBOAUT U KaK C 3TUM U3MEHEHNEM CMNpaBnseTcs KrneTka?

OTBeT. [Npy OTLWENNEHMN aMUHOrPYNMbl OT LMTO3NHA OHa NPeBpaLLaoTCa B OCTaTKM ypauuna, Kotopble
06bI4HO oTcyTcTBYHOT B [IHK. BT0 06CTOATENLCTBO NO3BONSAET penapaTMBHON CUCTEME KNETKN Y3HaBaTb
NPOAYKT Ae3aMUHNPOBaHUA M yoanaTb ero. MoxHo yTBepxaaTb, YTO UMeHHO noatomy B [1HK B oTnunumne
oT PHK BMecTO ypaunna npucyTcTByeT THMUH: ypaunun HEOTAMYUM OT NPOAYKTa COHTaHHOMO
Oe3aMVHMPOBaHUA UMTO3UHA. B cnyyae HapyLleHnsa NpoLeccoB penapawumm npoucxoguT M3aMeHeHne
cTpykTypbl AHK — MmyTaumsi — n cuHTe3y nameHeHHoro 6enka ¢ HapyLeHneM OTAeNbHbIX PYHKUUA.

B uem 3akntovaeTcs npuHUMN cekBeHnpoBaHus no CaHrepy?

OTBeT. CeBeHMpoBaHMe No3BONSAET «NOBYKBEHHO» MPOYNTaTb HYKNEOTUAHYH0 NocrnenoBaTenbHOCTb
OHK. KntoyeBbIM MOMEHTOM SIBiSieTCA UCMNonb3oBaHne anae3okcnHykneosngrpudgocdaros (ddNTPs),
KoTopble He umetoT 3’-OH rpynnbl Ans oGpa3oBaHusa CBA3W Co creytoen docaTHOM rpynnon.
[MoaTomy B pesynbTaTe BKIYEHUS NOAOBHOIro AUrMAPOKCUHYKNEOTUAa CUHTE3 KOMMIIEMEHTAPHON Lenu
OHK TepmmHmpyeTcs. MNpn npoBeaeHnn aHanusa ans kaxxgoro oopasua JHK rotoeutcsa 4 peakumoHHbIX
cMmecHu, KoTopble cogepaTt cMmech YeTblpex dNTP, JHK-nonumepasy n oguMH n3 TepMUHUPYIOLLINX
ddNTP. PeaynbTaThl peakuunmn BU3yanuanmpyoT C NOMOLLLIO renb-anekTpodopesa n no Habopy nosnoc
BOCCTaHaBMBalOT MCXOOHYIO NOCef0BaTeNbHOCTb.

20.2. NpomexyTo4yHas atTecTtayms

MpomexyToyHas aTTecTauusi no AUCUMNIMHE OCYLLECTBISAETCA C MOMOLLbI CNeayLLInX
OLIEHOYHbIX CPEACTB:

CobecenoBaHue no Bonpocam K 3ayeTy (4 cemecTp)

21. UccnepoBaHns, MHUUMMPOBaBLUME  pasBUTUE  MONEKynsipHoW  Guonorum  (npaBuna Yapradda,
PEHTreHOCTPYKTYPHbIE UccreoBaHus PpaHKknvH 1 YunkuHca u ap). BnnsaHve monekynsipHon 6uonorum Ha
chepbl HENOBEYECKOM XKU3HN.

22. UeHTpanbHasa gorma MonekynspHom 6uonoruu. MNpuHUMN KOMNIeMEHTapHOCTY.

23. PHK kak nocpegHuk mexay reHamu u Genkamu. OTnuunutenbHble 0cobeHHocTM cTpykTypbl PHK no
cpasHeHuo ¢ JHK.

24, O6wme npuHUMnbl cuHTe3a Oemnka. Pubocoma kak katanmsatop ¢hopmupoBaHMs NenTUAHbIX CBA3EN.
lMoHATMe 0 penapauun kak 0 MaTPUYHOM CUHTE3E.
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11.

"eHbl kKak cermeHTbl Monekyn [JHK — nonmumepa, coctosiwero ns Hykneotnao. CocTtaB HyKNeoTna0B.
[MyprHOBbIE M NTMPMMUONHOBbBIE a30TUCTbIE OCHOBAHWSI.

HomeHknaTypa Hykneo3angoB u Hykneotngos. O6pasoBaHne dochoanadmpHbIX CBA3ENn Mexay
MOHOHYKNeoTngamu.

OHK — gBonHas cnvpanb. KomnnemeHTapHble napbl a30TUCTbIX OCHOBaHUn. OGpa3oBaHMe BOOOPOOHbIX
CBSA3eN Mexay OCHOBaHUAMMU.

MonsipHocTb OHK. Xumudeckme n cTpykTypHble OCOBEHHOCTY MOMMHYKNEOTUAHbIX Lenen.

CTpYKTYpPHbIE FeHbl, PErynaTopHble U MexreHHble ydactkn JHK.

Cynepcnupanusaums OHK.

MepBuyHas, BTOpM4YHas, TpeTuyHas cTpyktypa OHK. O6pasoBaHue HyKNeocoM C y4YacTMeM [MCTOHOB.
YPOBHM yNakoBKN XPOMOCOMBbI.

HacnencTBeHHbIV xapaKTep reHeTnyeckon nHdopmaumm. NonykoHcepBaTUBHBIN MEXaHW3M pennvKaunm.
Paspenenne gByx HuTen OucnmpanbHown mornekynbl OHK — nepBbii aTtan pennukaumn. PacnnetaHue
cynepcnupanen. Jencteue OHK-rupas, JHK —xenukas, OHK-cBasbiBatowmx 6enkos.

OHK-nonumepasbl: kaTanuaupyemas peakumsi, hopmMbl, CBOWCTBA U PYHKLINN.

PennukaumoHHaa Bunka — obnacte yasoeHus monekynbl OHK. OcobeHHocTn cbopku Bepylien u
otcTatowen uenen OHK.

®parmeHTbl Okasakm n ocobeHHocTM umx cuHTe3a. PHK — 3aTtpaBku. [ewncteue npanmasbl n OHK-
nonumepassl |.

OHK-nurasel. 3annetexnne AHK B cnupane.

MexaHu3m geneHunst KonbLEeBbIX XPOMOCOM BakTepuii U pennmkaums XpoOMOCOM Y 3yKapuoT.

[enctene Tenomepasbl.

BupycHaa OHK n HK npokapnoTnyeckmx KneTok.

Mnasmuapl.

OcobeHHocTn  [OHK  aykapmoTuyeckmx  KNeToK (pe3epBHble  KOMWM  TEHOB,  MOBTOPSHOLLMECSH
nocrnenoBaTenibHOCTU, NCEBAOMEHbI, NANMHOPOMbI).

HeTpaHcnvpyeMble nocrnefoBaTenbHOCTU (MHTPOHBI) 3YyKapuoTUYECKMX FEHOB.

Lintonnasmatuyeckas JHK aykapmoTuyeckmx KneTok.

WcnpasneHne owmbok npu pennukauumn.

OcobeHHOCTM pennmKaumm B 3yKapnoTuyecknx KneTtkax.

TpaHCcKpUNLUMs reHOB: NOHATUE, NPUHLIA.

PHK-nonumepasa, pacnosHaBaHune 30H npucoeamHeHms depmenTta Kk [HK, nHmumauuna TpaHckpunumm,
CMbICIOBbIE MOCNef0BaTENBbHOCTH.

CunTesa MPHK: anoHrauusa TpaHckpunumm.

TepMyHauusi TpaHCKPUMLMK.

MexaHuambl perynsaumm TpaHCKpUNUUN: KOHCTUTYTUBHbIE U UHAYLUMOENbHbIE TeHbI.

Benkn-akTnBaTopbl TPAHCKPUMNLIUN.

Benkn-penpeccopbl TpaHCKPUNLUN.

CurHanbHble Monekynbl Ans 6enkoB-perynaTopoB TPaHCKpUNUun.

MpucoeanHeHne perynatopHeix 6enkos k AHK.

Crp-6enok - npumep 6enka rnobanbHOro perynMpoBaHus.

PerynaTopHbie HykneoTuapl.

Mogenb onepoHa onga ynpasneHust reHamu. Lac-onepoH.

PerynupoBaHvne akTMBHOCTU reHOB C MOMOLLIbIO aHTUCMbIcrioBon PHK.

OcobeHHocTn PHK-nonnmepasbl aykapnoTU4ECKNX KNETOK.

WHrmbuTopbl TpaHCKpUnLmu.

MoCTTpaHCKPUNLUMOHHLIN NpoueccuHr: obpasoBanHne pPHK 1 TPHK 13 npealwecTBeHHNKOB.

eTeporeHHble aaepHble PHK - npealwecTtBeHHMKM aykapuoTudecknx mPHK.

MpoueccuHr npeawecteeHHMKoB MPHK. Ponbs MaPHK B Bblpe3aHnn MHTPOHOB U BOCCOEAMHEHUN 3K30HOB.
O6paTtHas TpaHCKpMnuus.

PHK-3aBucumasn PHK-nonmmepasa.

CobecenoBaHue no ak3ameHaLMoHHbIM Bunetam (5 cemecTp)
"eHeTn4yeckuin kog. Ero ocobeHHocTw.

MpokapuoTnyeckne pnbocomsl.

Lintonnasmartumyeckne pubocombl 3yKapuoT.

TpaHcnauusa: NOHATUE, OCHOBHLIE NPUHLMMLI U 3Tanbl.

Ponb TPHK kak agantepa, npasuna peueccuu.

CTtpykTtypa TpaHcnopTHon PHK.

PamMkn cuntbiBaHMsA reHeTMYeckon nHdopmaumn.

AKTMBaLMA aMMHOKMCNOT — Nepsblin aTan TpaHcnaumm. AMmHoaumn-TPHK-cuHTeTasb!.
VHnummpyoLime aMMHOKUCIIOThI Y MPOKapuoT U 3yKapuoT.
VHnumaums TpaHcnauum.

Anoxrauma. Ctagnmn anoHraumu.



12. TepMmuHauusa TpaHcnaumn. PennsmnHr paktopebl.

13. OcobeHHOCTM TPaHCALUM Y NPOKApPUOT U 3yKapuoT.

14. Monucombl. CoBMECTHasa TpaHCNALUUA N TpaHCKpUnuuna y 6akrepun.

15. lMNpekpalieHne cuHTesa 6enka Ha aedekTHon PHK-nocpegHuke. dyHkumMoHupoBaHe TMPHK.

16. YHnuTOXEHne aedekTHbIXx 6eNKOB XBOCTOBOW NPOTEA30MN.

17. MocTTpaHCASIUMOHHBLIN NPOLECCUHT.

18. AnpecoBaHHbIN TpaHcnopT 6enkos.

19. VHrmbuTopbl 6enKOBOro cUHTE3a.

20. Boligenenne HK 1 pecTpukumnoHHas dpparmeHTaums.

21. NuP-aHanus.

22. PekombuHaHTHble OHK.

23. Ucnonb3oaHune JHK-TexHoNnornm ang BblpalimBaHms MoanduLmMpoBaHHbIX MUKPOOPraHM3mMoB —
nNpoayLeHTOB BUONOrM4eCckn akTUBHbBIX BELLECTB

24. Ucnonb3oaHune JHK-TexHonornm ana paspaboTkn HOBbIX NOAXOO0B JIeYEeHUsS1 HAacNeaCTBEHHbIX
3aboneBaHuii, a Takke Ans naeHTudrKkauum NMYHOCTU U YCTAHOBIEHUS pOACTBA.

B kaxabih KMM BxoguT no 3 Bonpoca no pasnuyHbiM pasgenam AucumninHbl.
OnucaHune TexXHONOrMN NpoBeaeHNs

OK3aMeH NpoBOANTCA B BUAE YCTHOMO onpoca. Ha ak3ameHe CTydeHT nonyyaet MHaMBuAyanbHbIn Gunet, Bpems
noaroToBku k oTBeTy 40 MnHYT. Ha ak3ameHe 3anpeLyaeTcs nofnb3oBaTbCs KakMMU-nmbo BcnomMoraTesibHbIMW
cpeacTBamu. Bo Bpems npoBefeHUs ak3amMeHa 3K3aMeHaTop MOXET 3aaaTh Ntobo A0NONHMTENBHOW BONPOC B
npeaenax BOMpPOCOB, BbIHECEHHbIX HA 3K3aMEH.

TpeboBaHuMA K BbINOMHEHMIO 3a0aHU, LLKANbl U KPUTEPUN OLIEHMBAHUS

[ns oueHnBaHWs pe3ynbTaToB 00y4eHUst Ha 3K3aMeHe Kcnonb3yeTcs 4-6annbHas Wwana: «OTIIMYHO», «XOPOLLIOY,
«YLO,OBNETBOPUTENBHOY», KHEYOOBNETBOPUTENBHOY.



