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PABOYAA MPOrPAMMA YYEBEHOW ANCLUUNNUHBI
B1.0.44 MonekynsipHas 6uonorus

1. Koa n HaumeHoOBaHMe cneunanbHOCTU:
30.05.02 MeguumHckasa buoduramka

2. Cneumnanusauma: MegunumHckas buodusnka

3. KBanudwmkaumua BbinyCKHUKa: Bpay-6Modunamnk
4. dopma oby4yeHuUA: o4yHas

5. Kachegpa, oTBevarowas 3a peanmsaumio QUCLUNMNIUHLI: Kadeapa MeanumHCKon
Brnoxummn n mmkpobuonormum

6. CocTtaBuTENM NporpaMmmbil:

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

Kpbinbckun E. [1., K.6.H., OOLEHT;

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

7. PekomeHaoBaHa:
HMC meauko-6uonorndeckoro gpakynoteTta, npotokon Ne5 ot 23.06.2021

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



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

Hay4YUTb CTyaeHTa NPUMEHATb MPU N3yd4eHUn nocneayowmnx AUCUUNIIMH U Npu
npodeccrnoHanbHON AeATENbHOCTU CBEAEHNSI O MOMNEKYNAPHOM CTPOEHUUN XMBbIX OPraHn3MOB,
MOMEKYNSPHbIX Npoueccax XusHegesTensHOCTHU.

3adayu y4yebHoU OuCUUMNIUHBI:

- NOHUMAHNA OCHOB CTPYKTYPHOW OpraHmsauuun, XMMUYECKOW npupoabl M PONIM OCHOBHbIX
OMOMONEKYN, XUMUYECKMX SHABMEHUA W npoueccoB, MpoTeKkawwmMx B OpraHusMe Ha
MOMNEKYNSPHOM  YpPOBHE,  (PYHKUMOHMPOBAHUSA  OCHOBHbIX  GMOMakpOMOMEKyn  KNeTKu,
y4acTBYHOLLMX B NEPEHOCE reHeTU4YeCKon NHpopmaLmu;

- 3HaHW TeopeTndecknx ocHoB 06 atanax pennukauyun JHK n 6uocnHTese 6enka;

- 3HaHWS LeHTparnbHbIX NyTen MeTabonnama HyKNenHoBbIX KUCOT N MEXaHU3MOB UX perynauum
B XXUBbIX OpraHu3max;

-YMEHNA NOSib30BaTbCA HOMEHKNATypon W  Kraccudukaumen
COeANHEHWI, MPUHATON B MONEKYNSAPHON Guonoruu;

-YMEHUsi  OonepupoBaTb  OCHOBHbIMW  MOJEKYNApPHO-6Monornyeckumm
TEPMUHOMOIMEN NPU U3SNOXEHUN TEOPETUYECKUX OCHOB NpeamMeTa;

- KOHKPETHbIX 3HaHWA O MNPUMEHEHUN MEeTOAOB MOSEKYNAPHON 6uonorm B MeauumHe,
NPON3BOACTBE N HAayYHbIX UCCIIeA0BaHNAX.

omnonornyeckn BaXKHbIX

NOHATUAMN n

10. MecTo yyebHOM AncuMNIUHLI B cTpyKType OOI:

YyebHasa gncumnnuHa «MonekynsapHas 6uonornay» oTHocUTCs K obasaTenbHon Yactn broka 1
«OucumnnuHbl (Mogynn)» PepepanbHOro rocygapCrBeHHOro obpasoBaTenbHOro craHgapTa
Bbicwero obpasoBaHunga no cneyunansHoctn 30.05.02 MeguumHckasa buodumsmka (cneunanmcr).
[ns ocBoeHus gucumnnmHbl 06yYaroLWwmMnca OOMMKeH 3HaTb: OCHOBbI 06LLen GMoNorMn; OCHOBbI
CTPYKTYpPHOM oOpraHmsauum u GYHKUMOHUPOBAHUSA OCHOBHbLIX OMOMAaKpOMOSiEeKyn KrneTkn wu
CYOKIETOYHbIX OpraHens; TeopeTUYEeCKNE OCHOBbI (DEPMEHTATUBHOIO NPEBpPaLLEHNS] BELLECTB;
LeHTpanbHble NyTM MeTabonimama OCHOBHbLIX OMOMaKPOMONEKYN U MEXaHU3Mbl UX PErynsaumMm B
XXUBbIX OpraHnamMax; posib 6BUMoXMMmnYeckmnx NpoLeccoB B Nnepegade reHeTu4eckon nHpopmaumm.
«MonekynsipHasa ©uonorus» SBNSETCA NPealecTBYOWEN AOns  OCBOEHUA  OUCUUNIIMH
«MegununHckme GuotexHonormmny, «ObLasa n KNMHMYeckas MMMYHOSOIUS », «KnuHunyeckas
nabopaTtopHasi AnarHOCTUKa.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AuUcuUnnuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLMSAMU) U MHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMNeTeHuuun
OTl1K- CnocobeH OlK-1.2 Ucnonbayet 3HaTb: TeopeTU4eckne U MeTogmuyeckme OCHOBBbI
1 nucnonb3oBaTb U OCHOBHble dyHOaMeHTanbHbIX  Hayk; MeTodonornyeckue
NPUMEHATb €CTECTBEHHOHaYYHb! | NPUHLNMbLI U3Y4EHUS1 XUBbLIX CUCTEM, BKMYas
dyHOaMeHTanbHbl € MNOHATMSA U MeToAbl | MPUHUUMBI TEOPUM W MNPaKTUKA U NPaKTUKK
€ U npuKnagHble nccrnegoBaHum Npu | Meguko-bmonormyeckoro  aKCnepuvMeHTa,  ero
MeauLMHCKMe, peLueHun TEXHUYECKOro 1 MaTtemMaTnyeckoro obecneveHus.
€CTECTBEHHOHAY4H npodeccnoHarnbHbIX

ble 3HaHuA Ons 3apay YMmeTb: ¢dopmynuposaTtb 3apauu

NOCTAHOBKU U

byHAAMeHTarnbHbIX Hay4HbIX WCCrefoBaHui u

peLueHus paspaboTok B obnact mMeauumHbl 1 Guonorum,
CTaHOapPTHbIX 1 onpegensaTb 06beKT dbyHOaMeHTanbHoro
WNHHOBALIMOHHbIX Hay4HOro  WccrnegoBaHWs M UCMNOMb30BaTb
3agay COBpPEMEHHbIE dm3nko-xmmuyeckmue,
npodpeccrmoHansHo Ouoxmmuueckmne 1 Meauko-Guomnornyeckune

" OesaTtenbHOCTU

MeTodbl nccnegoBaHnAa

Bnagetb: cnocoBGHOCTLIO onpegendatb uUeim "




3agaun
nccnegoBaHm  n
MeANLUHBI n

dyHOaMeHTanbHbIX

pa3paboTtok B
ounonoruu; HaBblKaMWu
NnaHupoBaHns  (pyHAaMeHTanbHbIX  Hay4YHbIX
uccnegoBaHuin B obnactM  MeauUMHbL U
Buonoruu, noadopa AnMsanHa pyHaaMeHTanbHbIX
Hay4HbIX WCCMNeLOBaHUM B COOTBETCTBUN C
uensmMuM W 3agadvamu; HaBblkaMW MPOBeOEHUs
byHOAMEHTAnNbHbIX Hay4HbIX WCCIEeLOBaHUA 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 CYWHOCTb  (PM3UKO- | NnepejayM UM peanusauun  HacrneacTBEHHON
OCYLLECTBMNEHUIO XUMUYECKMX WHdopmaunm
NpuKNagHbIX n npoLeccos, YMeTb: UCMNOfb30BaTb COBPEMEHHbLIE MeToAbl
NpaKkTU4YecKmx NPOUCXOAALLMX B | MONEKynsipHOM Bvonorum ans
MPOEKTOB W MHbIX opraHuame nccnepoBaTenbCckon  paboThl, aHanM3npoBaTb
MeponpusaTUin  no YyenoBeka nonyyYeHHble pe3ynbTaThl U AenaTtb BbIBOAb.
N3y4YeHuto Bnapetb: meTtogamu monekynsipHon 6uonorun B

ABINEHUN,

KINETO4YHOM,
opraHHOM
CMCTEMHOM
YPOBHSIX
opraHusmMe
Yyernoseka

brodusnyecknx u
WHbIX NPOLECCOB "

npouncxogdawmnx Ha

"

MeauLlnHe, Npon3BOACTBE 7]
uccrneaoBaHnax

Hay4HbIX

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

Popma NPOMEXYTOYHOM aTTecTaLumm 3a4eT C oLEeHKoM (6 ceMecTp), 3k3aMeH (7 cemMecTp).

13. TpyaoeMKocTb No Buaam y4yebHon paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero [lo cemecTtpam
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 QUCLUUNIVHDI

Peannsauus
pasgena
Ne ri/n HanmeHoBaHue pa3gena ConepxaHue pasaena ucUANINHb OVCLUUMNINHBI C
OVCLUMMMNUHBI NOMOLLbIO
OHManH-Kypca,
QYMK*
1. Nlekuun
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 YeroBeYeCcKom X13HU. Passutme




MoneKynsipHou Guonoruu

TEeHHOIA VHXEHEPUU, co3gaHue reHeTU4ecKn
MOANMULNPOBAHHbIX OpraHU3MoB. 3HauyeHue
MOreKyrnspHo 6uonormn anst 340poBbsi  YerioBeka.
WNccnepgosanus, WHALMMPOBaBLLNE passuTue

monekynapHon 6uonormn. [paBuna Yapradda.
PeHTreHoCTpyKTYypHble uccnenoBaHna OpaHKNuH u
YunkuHca. Mogenb ctpyktypbl AHK YotcoHa n Kpuka.
LleHTpanbHass pgorma  MonekynsipHon — Guonoruu.
Bektopbl nepeHoca reHeTU4eckom uHopmauun B
KreTke: OHK — PHK — 6enok. [loHatne o
pennuKaLmmn, TpaHCKpUnuum, o6paTHON TpaHCKpUMLmu,
TpaHCnALmun. leHeTnyeckas ponb PHK  kak
nocpegHuka mexay reHamm n 6enkamm. Obwasn cxema
H6uocuHTesa 6enka. Pnbocomsl — MakpoMoneKkynsipHble
KOoMMnekcbl Ana ©6uocumHTesa OGenka. ConpsbkeHHas
TpaHckpunuua-TpaHcnaumsa.  AmuHoauun-TPHK  kak
cybecTpathl M UCTOYHMK 3HEpPrun Ansi cuHTesa benka.
MoHaTMe o0 reHeTnyeckom koge. KomOuHauum
HYKNEOTUAOB - TPUMMEThI, CryXaliue KogoHaMMU.

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  HykneosuwgoB UM HYKNEOTMAOB.
Ob6pasoBaHne ochoanadmpHbix cBsazen. OHK —
ABOMHas  cnupans. KomnnemeHTapHble  napbl
as3oTuCTbiX ocHoBaHun. O6pasoBaHne BOAOPOAHbIX
cBA3en mMexgy OcCHOoBaHuAMWU. CTPYKTYPHbIE T[eHbl,
perynsartopHble 1M MexreHHole  yyactkm  OHK.
OCOBEHHOCTM NPOKaAPUOTUYECKOW U 3YyKapnOTUYECKON
OHK.  Cynepcnupanu3dauma  OHK.  [epsBuyHas,
BTOpMYHas, TpeTudHas ctpyktypa [AHK. ObpasoBaHue
HYKIEOCOM C y4acTWeM TMCTOHOB. YPOBHW YMaKoOBKM
XPOMOCOMBbI.

13

Oy6nupoBaHue OHK:
pennukauus

HacnepcteeHHbIN Xxapakrep reHeTu4ecKomn
MHdOopMaLn. MonykoHcepBaTUBHbBIN MEXaHU3M
pennuvkaumu. PasgeneHne gByx HUTen ovucnupanbHon
monekynsl [OHK - nepBbln 3Tan pennukauumn.
PacnnetaHue cynepcnvpanen. Oeunctsme OHK-rupas,
[OHK-xenvkas. PyHKUMOHUPOBaHWE benkos,
cBsAsblBaoWmxca ¢ ogHouenoveyHon AHK. CtpykTypa
pennukaLoHHON BUIIKWN. OHK-nonumepassl.
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

Kogupytowiue " HekoaupyoLme PHK.
WMHdopmaumoHHas PHK 1 reHeTudeckun  Kog.
CaoiicTBa reHeTudeckoro koga. CTpykTypa MaTpuyHOn
PHK (MPHK): MepBuyHasn CTPYKTYypa "
yHKUMOHanNbHble obnacTu; TpexmepHas CTpyKTypa.
MHdopmocomel. TpaHcnoptHaa PHK n amuHoauun-
TPHK —cuHTetasbl. Ctpyktypa TPHK. ApganTtopHoe
3HavyeHne TPHK.  AmwuHoaumnuposanue  TPHK.
PubocomHass PHK. TpaHckpunumusa reHoB. PHK-
nonumepasa: 0COBGEHHOCTH CTPYKTYpbI "
dyHKUMOHNpOBaHWe. Pacno3HaBaHMe Hayana reHa,
B3aMMOOEWNCTBUE cUrMa cybobeauHuLIbI C MPOMOTOPOM.
SrnoHrauus TpaHCKpUNLUUun. TepmuHauns
TpaHckpunumnn. 3HadyeHne aKTopoB TPaHCKPUMLMK.
Benkm — aktmBatopbl M Genku — penpeccopsl.




OcobeHHOCTM  CTPYKTYpbl M (DYHKLUMOHUPOBAHUS
perynsartopHbix OenkoB. PerynatopHble HyKneotuapl.
Mogens onepoHa Ans  ynNpaBreHWss  reHamw.
PerynupoBaHve c nomoulbio aHTUcMbicnioBon PHK.
OcobeHHOCTN TpaHcKkpunuun y aykapuot. CTpykTypa

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

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

15

BuocuHTes 6enka n
perynauua TpaHcnauum

Punbocombl:  cTpykTypa ©  (pyHKUMOHMPOBAHWE.
Monnpubocombl. UHnummpytowas TPHK. UHuuwauus
TpaHcnaumm.  OCHOBHblE  YY4aCTHWKM  MexaHu3ma
nHUymauun. dakTopbl MHULMAUUK, JTanbl MHULMALUK.
Ob6pasoBaHue WHULMMPYIOLLLErO KoMnnekca.
DyYHKLMOHaNbHOE 3HayeHne aKuenTopHOro n
NenTUAHOro y4acTkoB pubocombl. JnoHraums. JAtansl
anoHraumn. CesasbiBaHMe amuHoauun-tPHK. dakTopsl
anoHraumun. O6pasoBaHune 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. MHrmouTopsbl
TpaHCAsLMK.

1.6

Ucnonb3oBaHue OHK-
TexXHoNnormn B mMeguuuHe,
NPOU3BOACTBE U Hay4YHbIX
nccnegoBaHUsX

Boigenenne OHK n pecTpukunoHHas dparmeHTaums.
MupP-ananuns. PekombunanTtHele HK. Ncnonb3oBaHue
JHK-TexHonorumn ans BblpalLnBaHns
MoANMULNPOBAHHbBIX MUKPOOPraHn3MoB -
NPOAYLEHTOB TOPMOHOB, OWMONMOrMYeCcKN akTUBHbIX
nenTvaoB, aKTOpPOB, Y4yacTBYWOLWWX B CUCTEMe
CBEPTbIBAHNA KPOBW; BbISIBNEHNS MHPMUMPOBAHHOCTU
YyernoBeka OakTepusamMn wunu Bupycamu, paspaboTku
HOBbIX noaxodoB  NneyeHus HacneaCTBEHHbIX
3abonesaHun, BbISIBNIEHUS HocMTenbCTBa
NaTofiorMyeckux reHoB, SABMSIOWMUXCA  NPUYUHON
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,
3a4ayu, OCHOBHbIe
HanpaBlieHUs pa3BUTHUA.
LleHTpanbHasa gorma
MONEeKynApHON Guonorum

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

3.2

MonekynsipHblie OCHOBbI
HacneaAcTBEHHOCTM.

CtpykTypa n yHKuUMU
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  cogepXaHuss  MOYEBOM
KMCIOTbI B CbIBOPOTKE KPOBM.

lMpuMeHeHne cnekTpooTOMETPUYECKOro Metoaa Ansd
MOITEKYIAPHO-0MOMNOrMyecKknx nccrnenoBaHun.
MccnegoBaHne CnekTpoB MOrMOWEHUA HYKITEMHOBBIX
KUCIOT U HyKNeoTnaoB.

OnpefgeneHne KonuyecTsa CYMMapHbIX HYKNEWHOBbIX




KMCnoT B Omonormnyecknx odbpasuax.
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 MONEKynspHou
OGuonorun. PasgeneHne HykneoTMaoB C  MOMOLLBIO
TOHKOCIOMHON XpomaTorpadum.

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

3.4

MpuHUMNbI
MaKpOMOneKynsipHoOn

CTPYKTYpbl U cuHTe3 PHK

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

AHann3 ypoBHs MNpeAcTaBNeHHOCTM TPAHCKPMNTOB
reHoB. OnpegeneHne BUPYCHOW Harpysku

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

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

3.5

BuocuHTes 6enka n
perynnu,vm TPpaHCNALUU

PedepaTtuBHas paboTta no teme «bunocmHTe3 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 UCNOSIb30BaHUSE METOAO0B
MOneKkynspHon 6uonormm B pasnuyHbiX  cdepax
YernoBEeYECKOM XN3HMW.

BblgeneHvne n o4ncTka HyKNenHOBbIX KMCMOT.

Mop6op npavMmepos. Bbi6op rOMOJTOTUYHbIX
nocrneoBaTensHOCTEN reHOB.
Opranunsaums [ P-nabopatopm K  nocTaHoBKa

nosiMMmepasHon LenHOM peakumu.

OueHka achdpekTnBHocTU MLUP.

OnekTtpodopes Kak MeTod pasferneHus u aHanusa
OUOMaKpOMONneKynn M UX COCTaBHbIX KOMMOHEHTOB.
PasgeneHne monekyn meTodoMm anektpodopesa B
npakTuke MONEKYNAPHO-61ONorMyecKnx
nccnenoBaHun. OnektpodopeTnyeckoe pasgeneHune
HYKITEUHOBbIX KUCIOT MU HYKIEOTUO0B.

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

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATUIN (KONMYECTBO YacoB)

HanmeHoBaHue TeMbl
(pasgena) gucumnnuHbl

pynnoBbie

Jlekunun
KOHCynbTaumu

JTabopaTtopHble

CamocTosnTenbHas
paboTta

Bcero

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

Hayka:
3apaum,

12

28

MoneKynsipHble OCHOBbI
HacneaAcCTBEHHOCTM.
Ctpyktypa n dyHKUUM

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
TexHonorumn B
MeguuuHe,
npousBoacTBe 7]
Hay4HbIX
nccnenoBaHUAX

KoHTponb 36

NToro: 32 48 66 70 252

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLmMXCcA No 0CBOEHUIO AaucumunuHbl: Ob6bem
AUNCUMMINHBI COCTaBNSET 7 3a4eTHbIX ednHUL, Bcero 252 yaca, U3 KoTopbix 146 yacos
COCTaBIIsieT KOHTaKTHasa paboTta obyyatoweroca ¢ npenogasartenem (32 yaca 3aHATUN
NEKUMOHHOro Tuna, 66 YyacoB 3aHATMI NabopaTopHOro Tuna, 48 yacos — rpynnoBbIe
KOHcyrnbTauun), 70 yacoB cocTaBrnseT camocToATenbHasa paboTa obydarowlerocs. N3yyeHune
AaHHOW ANCUMNMNHBI NpegycMaTpmuBaeT NpoBeAeHNE ABYX MPOMEXYTOUYHbIX aTTecTaunn n 4
TeKyLmnx aTrectaumi. B 6 cemectpe 3annaHMpoBaHO NpoBeaeHNe ABYX TEKYLUMX aTTecTaummi u
NPOMEXYTOYHOM aTTecTauum B BUAE 3a4eTa, B CEMECTpe 7 — ABE TeKylumne aTtrectauum u
NpoOMeXyTOYHasa aTTecTaums B Buae aksameHa. Cpoku npoBefeHus TeKyLLen atTectaumm
pernameHTUpyTCa KaneHaapHbIM ninaHoM NpoBeaeHnsa nabopaTopHbIX 3aHATUN, CPOKM
npoBeAeHne NPOMEXYTOYHON aTTecTauumn yCTaHaBNMBaKTCS pacnmcaHMeM NPOMEXYTOUYHOM
aTTectauuu, paspaboTaHHbIM B COOTBETCTBUM C y4eBHbIM NnaHom no cneumansHocTn 30.05.02
MeanumnHckas Gnodgusmka.

Mporpamma gucumnnnmHbl NnpegycMmaTpmBaeT npoBeaeHne nabopaTopHbIX 3aHATUN.
JIEKUMOHHBIN MaTepuan packpbiBaeT OCHOBHbIE TEOPETUYECKNE BONPOCHI AAaHHOW AUCLUNIIUHLI.
JTabopaTopHble paboTbl 06ecneunBaoT PopMUPOBAHNE HEOBXOAMMbIX B paMKax KOMMNETEHLNN
YMEHU N HaBbIKOB (BnageHumn). N3yyeHne gaHHON OUCUMNNNHBI NpegycMaTpmBaeT Takke
CaMOCTOATENbHYIO paboTy. BbinONHEHNE camoCcToATENbHON paboThl Nnpeanonaraert:
Ka4yeCTBEHHYH NoAroTOBKY KO BCEM BMAaM y4ebHbIX 3aHATUIN; pedepmnpoBaHme U
aHHOTMpPOBAaHME yKa3aHHbIX NpenogaBaTenemM NCTOYHUKOB NUTepaTypbl; CUCTEMATUYECKUI
NPOCMOTP NEPUOSNYECKNX N3OAHUI C LieNblo BbIsIBNEHUs nybnvkaumi B o6nactn nsy4yaemom
npobnemaTuku; ndyvyeHme ydebHom nutepaTypbl; MCNONb30BAHNE MHTEPHET-PECYpCcoB. B
npouecce camocToATENbHOM MOATOTOBKN NPY OCBOEHWUM ANCUUNIINHBI HEOOXOANUMO M3Y4nTb
OCHOBHYIO NnuTepaTypy, 3aTemM — OONONMHUTENBbHYI. IMEHHO 3HAKOMCTBO C AOMOSTHUTENBbHON
nuTepaTypoun, 3HaunTENbHasa YacTb KOTOPOW CyLLECTBYET Kak B Ne4aTHOM, TaK U 9NEKTPOHHOM
Bnae, cnocobcreyet 6onee rmybokoMy OCBOEHMIO M3Y4YEHHOIO MaTepuana.

[earenbHOCTb CTyAEHTa NpYM OCBOEHUN JAHHOW OMCUMNANHBI pernaMmeHTupyeTcsa paboyen
nporpaMmmon ANCUMNINHBI, KaneHaapHbIMU NiiaHaMmn NEKUMOHHbBIX U NabopaTopHbIX 3aHATUN.
Mpn peanusaunmn QUCUUNIIMHBLI UCMOMb3YHTCSA 3NIEMEHTbI ANIEKTPOHHOIO 0By4eHNs n
AVNCTaHUMOHHbIE obpa3soBaTerbHble TEXHOOMMN.

15. MMepeyeHb OCHOBHOM W AOMNONHUTENBLHOW nNUTEpPaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n McTOoYHUK
XKykoBa, A.I'. MonekynspHas 6uonorusa: y4ebHuk ¢ ynpaxHeHnsamum v 3agadamu / A.l'. XKykosa, H.B.
1. Kunsunuyenko, J1.I'. FTopoxoBa. — Mocksa ; BepnuH : OupekT-Megua, 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 nuTeparypa:
Ne n/n McToYHUK
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 gp. - 2-e nsa. - Mocksa : BUHOM. JlabopaTtopus
) 3HaHuin, 2015. - 424 c. : un. - 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 obpasoBaHuns «KemepoBCkMI rocyaapCTBEHHbIN yHUBEpPCUTET», Kadbeapa
' 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
MpuweHkoBa, T.H. HyknenHoBble kucnothl : yyebHoe nocobue / T.H. MpuwieHkosa, T.B. Yynkosa, E.A.
6 Lep6akosa ; MuHuctepcTBo obpasoBaHua n Haykm PP, FOY BIMO «Kemeposckuii rocyaapCTBEHHbIN
' yHuBepcuTeT». - Kemeposo : KemepoBckuii rocygapcTBeHHbin yHuBepcuteT, 2009. - 90 c. - ISBN 978-
5-8353-0903-0 ; URL: http://biblioclub.ru/index.php?page=book&id=232492
MonekynsapHas 6uonorus knetkn = Molecular biology of the cell : ¢ 3agayamn [>xoHa YuncoHna n
7. Tuma XaHnTa : B 3 1. / Bptoc AnbbepTc [n ap.] .— Mocksa ; Wxesck : HUL, "PerynspHas n xaoTndyeckas
AnHamuka" : IHCTUTYT KOMNbIOTEPHbIX uccregosaHni, 2013.
Bronorus knetkn: yuebHoe nocobue / A.®. HukutuH [n ap.]. — Cankr-MeTepbypr: Cneullut, 2014. —
8. 167 c. // «YHuBepcuteTckasn bubnuoteka online»: anekTpoHHo-6ubnuoteyHasa cuctema. — URL:
http://biblioclub.ru
dannep, .M. MonekynspHasa 6uonorus KneTku : pykoBoAacTBo Ans Bpaven / . M. ®annep, [.
9. Wwunac. —M. buHom-lpecc, 2012. —-256 ¢
Dxepanbg M. ®annep MonekynspHasa 6uonorus knetkn / ®annep xepaneg M., lWunac dexunc. —
10.
BuHowm, - 2011. — 256 c.
KoHunyes, AnekcaHgp Cepreesud. MonekynsapHasa 6uonorus : Y4yebHuk ans cTya. By3oB, obyd. no
11 cneumanbHocTn 032400 "Buonorua” / A.C. KoHnyes, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
" 1396, [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 Ans Bpadent / [xepanbg M. ®annep, deHHuc Lunac ; nep. ¢ aHrn. nog o6w,. pea. U.b.
" | 36apckoro .— M. : BuHom-Ipecc, 2006 .— 256 c. : un., Tabn. ; 28 cM. — bubnuorp. B KOHUE M. —
Mpeam. ykas.: c. 244 - 256 .— ISBN 5-9518-0153-2 ((B nep.)) , 2000 3k3. 1 3K3
XKepebuoBs, Hukonan AkumoBuY. Broxmmus | Y4ebOHUK ans ctyq. By3oB, 00yd. MO HaNpaBneHusm 1
13. | cneumanbHocTaMm men.-6uon. npoduns / H. A. XXepebuos, T. H. MNMonoea, B. I'. ApTioxoB .— BopoHex
: N3p-Bo BopoHex. roc. yH-Ta, 2002 .— 693, [2] c. : un., Tabn. — ISBN 5-7455-1183-4.
14 Oasug Knapk, NoHHn Paccen MonekynsipHas 6uonorusi: npocTon n 3aHnMaternbHbIn nogxog / Knapk
" | ., Paccen Jl.. - Komnanus 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. Surensrapara 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. | Onnuot B., Annunot O. Buoxumua n monekynspHas 6uonorusa. M.:AkagemkHura, 2006.
17. | bensicosa H. bBuoxumus n monekynsipHas 6uonorus. M.:KHnxHbin gom, 2004.
B) MHPOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnansHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
18. | MOLBIOL. RU — Knaccunyeckas u monekynspHas 6uonorua (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 06ecneyeHusi AnNs CamocTosTeNIbHOM paboThbl

Ne n/n NcTouHMK

1 Brvoxumus / noa pea. E. C. CesepuHa.— Mocksa : TOOTAP-Meaua, 2014. — 768c. -
<URL:http://www.studmedlib.ru/book/ISBN9785970427866.htm|>.

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

Bronorus knetkn: yuebHoe nocobue / A.®. HukutuH [u ap.]. — Cankr-lNetepbypr: Cneuwllut, 2014. — 167
3 c. Il «<YHuBepcuteTckasn 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 Lxepansg M., lWunac deHunc. —

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

6 cneumanbHocTn 032400 "Bruonorua” / A.C. KoHnues, I'.A. CeBactbsiHoBa .— M. : Academia, 2003 .—
396, [1] c. : un., Tabn. — (Bbiciee obpasosaHue) .— bubnuorp.: c. 393-394,[1] .— ISBN 5-7695-0783-
7.19k3
dannep, xkepaneg M. MonekynapHasa 6uonorus knetkm = Molecular basis of megical cell biology :

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

36apckoro .— M. : buHom-lpecc, 2006 .— 256 c. : un., Tabn. ; 28 cm. — bubnuvorp. 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. XKepebuos, T. H. MNMonoea, B. I'. ApTioxoB .— 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
JleHnnpxkep, Anbbept. 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 . Buoxmmusa n monekynsapHas éuonorusa. M.:AkagemkHura, 2006.
12 Bensacosa H. Buoxumusa n monekynsipHaa 6uonorus. M.:KHwkHbI gom, 2004.
13 MOLBIOL. RU — Knaccunyeckas n 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. OOpasoBaTesfnibHbleé TEXHONIOMMKU, MUCNONb3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNSINHBbI, BKIOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

1. UTeHne nekumi ¢ UCnonb3oBaHWEM Criak-npe3eHTauuni.

2. .MlHdbopMaLMOHHO-KOMMYHMKALIMOHHBIE TEeXHOoNormmn (koHCynbTaUUK npenogasaTtens yepes
TemaTunyeckme opymbl 1 BEOUHapPbI C MCNONb30BaHNEM 3MEKTPOHHOW MHAOPMAaLMOHHO-00pa3oBaTeNbHOW Cpeabl
®IrBOY BO "BI'Y" - ObpasoBatenbHbIvi nopTan «3NekTPOoHHbIN yHnBepcuteT BIY» (www.moodle.vsu.ru).

3. HdopmaumoHHble TexHonormm (4octyn B VIHTEpHET)

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

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme ANCUMUNIINHDI:

YyebHas ayantopus Ans npoBeAeHMs 3aHSATUI NTEKLMOHHOIo Tuna:

CneunanusmpoBaHHaa mebenb, [lMpoektop Epson EMP-X52, Hoytbyk Samsung NP-RV410 SO01R c
BO3MOXXHOCTbIO MOAKIoYeHnst 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 MHOMBUAYANbHBIX KOHCYNbTaUWMW, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOW aTtTectauum
CneuvanunsmpoBaHHasa mebenb, fo3aTtopsl, TlabopaTopHas nocyaa, cnekrpocgotomeTp CP-56A, cnekTpodoToOMeTp
C®d-26, annapat ons ropusoHTanbHoro anektpodopesa SE-1, UICTOYHUK NUTaHMsa ons anektpodopesa «Anbd-4»,
pH-meTp AHnoH 4102, TopcuoHHble Beckl Techniprot T1, T3, T4, marHutHasa mewanka MM5, potamukc 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 MPOMEXYTOoYyHOM aTTecTauumn) CneuuwanuavmpoBaHHas Mebenb, Habop nabopaTopHOM nocyabl U
LUTATUBOB, BbITSPKHOW LKA, XONOAUBbHUK-MOPO3uUNbHUK Stinol.

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

COAEepXXaHNEM creayrLInx pasaenos ANCUUNINHGILL

nOpﬂﬂ,OK OLUEHKM OCBOEHUA O6y‘-la}OLLI,VIMI/ICFI yqe6Horo MaTepumalia orpeagendeTcd

HanmeHoBaHve WNnaukaTop(bl)
Ne OueHouHble
n/n pasgena gucumnIivHbl KomneTeHuwns(un) OOCTMKEHUS cpencTsa
(moayns) KOMMeTeHLmmn
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: nccnegoBaHun npu
WHHOBALIMOHHLIX 3a4au
npeamer, 3apaum, N peLleHnm
npocdeccuoHaneHon KomnnekTbl Kum
OCHOBHbIe npodeccnoHanbHbIX
OeATenbHOCTH ONS TeKYLWMX 1
1. | HanpaBneHusA 3agaq
NPOMEXYTOYHbIX
pasBnTWA. Or1MK-5 CnocobeH k aTTecTayun
LeHTpanbHas pgorma OrK-5.1
. opraHusaumm 1 OCyLLLECTBIIEHNIO
MONEKYNAPHON lMoHMMaeT cywHOCTb
NPUKNagHbIX 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
KomMmnnekTtbl kKum
MonekynsipHble
ONS TeKYLMX 1
OCHOBBI NPOMEXYTOYHbIX
2. | HacnepCTBEHHOCTU. OrlK-1, OrK-5 OrK-1.2, OrK-5.1 P yTosH
aTTecTauun,
CTpyKTypa M pyHKUUM
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 NPOMEXYTOYHbIX
4 | CTRYKTYP OrK-1, OMK-5 OrK-1.2, OMK-5.1 POMEMYTOUH
PHK. MexaHu3mbl artTecTauun,
perynsauum npakTuyeckoe
TpaHCKpUnuum 3agaHue
KomnnekTbl Kum
N5t TEKYLLUX U
BuocuHTes 6Genka u n,u, oMex y”;quIX
5 | perynsums OfK-1, OMK-5 OrK-1.2, OMK-5.1 POMEXyTOA!
aTTecTauun,
TpaHcnsAuum
npakTuyeckoe
3agaHue, TecT
Ucnonb3oBaHue [OHK- KomnnekTtbl Knum
TEXHONOrMn B ONS TeKYLLMX U1
MeauLUHe, NPOMEXYTOUHbIX
6 av OfK-1, OMK-5 OMK-1.2, OMK-5.1 POMEXyTOA
npousBoacTBe 7] aTTecTauun,
Hay4HbIX npakTuyeckoe
nccriegoBaHUAX 3agaHue
3ayer: nepe4yeHb
MpomexyToyHasa aTTecTauns BOMpocoB (TecT),
dhopma KOHTPOISt — 3a4eT, 3Kk3aMeH npakTuyeckue
HaBbIKM




HanmeHoBaHue NHankaTop(bl)
Ne OueHoYHble
/n pasgena aucumninHbl KomneTteHums(un) OOCTUXKEHUS cpencTea
(mogyns) KOMMNEeTEeHLMMN P

Ok3ameH: [epeyeHb
BOMpPOCOB (TecT,
Knm),
npakTnyeckme
HaBbIKK

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAUYEcKMe MaTepuanbl, onpegensiolme
npoueaypbl OLleHNBaHUA

20.1. TeKyWwnin 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, MHUUMMPOBaBLUME  pa3BUTME  MornekynspHonm Guonormm  (npaBuna Yapradpdpa,
PEHTrEeHOCTPYKTYPHbIe nccneaosaHua ®paHknuH 1 YunkuHca v ap). BnnsHue monekynsipHon 61uonorum Ha
chepbl 4ENOBEYECKOM XKN3HN.

LlenTpanbHas gorma monekynspHon 6uonorun. MNpuHUMN KOMNNEMEHTapHOCTK.

PHK kak nocpegHvuk mexay reHamm u Genkamu. OTnuumtenbHble ocobeHHoCTM cTpykTypbl PHK no
cpaBHeHuto ¢ [HK.

O6wwme npuHUMNbl cMHTe3a benka. Pubocoma kak kaTanusaTop (pOpMUMPOBaHWsS MENTUAHbIX CBS3EN.
lMoHaTue o penapauuun Kak 0 MaTPUYHOM CUHTES3E.

"eHbl kak cermeHTbl Monekyn AHK — nonumepa, coctosiwero n3 Hykneotnaos. CocTaB HYKNeoTMOOB.
MypuvHOBLIE N NMUPUMUANHOBLIE a30TUCTLIE OCHOBaHUS.

HoMeHknaTypa HykneosugoB U HykneotugoB. O6pasoBaHve ¢ocdhoanaupHbIX CBS3En Mexay
MOHOHYKNeoTuaamum.

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

MonsapHocTts AHK. Xumnueckne n CTpykTypHble 0COBEHHOCTU NONNHYKNEOTUAHbIX Lenen.

CTpYKTYpPHbIE FeHbl, perynaTopHble n MexreHHble ydactku JHK.

Cynepcnupanusaums OHK.

MepBuyHas, BTOpM4YHas, TpeTuyHas cTpyktypa OHK. O6pasoBaHue HyKNeocoM C y4acTMeM [MCTOHOB.
YpOBHM YNaKkoBKM XPOMOCOMBI.

HacnepncTteeHHbI XxapakTep reHeTudeckon uHpopmauun. MNonykoHcepBaTUBHbLIN MEXaHU3M pennukaLmm.
PasgeneHune aByx HuTen GucnupansHow monekynbl OHK — nepBbii aTan pennukaumn. PacnnetaHue
cynepcnupanen. Jenctene OHK-rupas, OHK —xenuvkas, OHK-cBA3biBatowmx 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. [ewncteue npammasel un [HK-
nonumepassl |.

OHK-nurasel. 3annetexnne AHK B cnupanes.

MexaHu3m geneHunst KonbLEBLIX XPOMOCOM DakTepuii U pensimkaLms XpOMOCOM Y 3yKapuorT.

[enctene Tenomepasbi.

BupycHasa OHK n JHK npokapnoTnyeckux KneTok.

Mnasmuapl.

OcobeHHocTn  [OHK  aykapyoTuuyecknx  KNeToK  (pe3epBHble  KOMWM  TFEHOB,  MOBTOPSARLLMECH
nocnegoBaTefnbHOCTU, NCeBAOreHbl, NanUHAPOMBbI).

HeTpaHcnvpyemble nocrnegoBaTenbHOCTU (MHTPOHBI) 3yKapuoTUYECKUX reHOB.

Lintonnasmatuyeckas JHK aykapnoTnyeckmnx KneTok.

VcnpaBneHune owmbok npu pennukauumn.

OcobeHHOCTM pennmKaumm B 3yKapuoTUYeCcKMX KneTkax.

lMepeyeHb BONPOCOB ANs TekyLen attectaumm Ne2 (6 cemecTp)

TpaHCKpUNUUS reHOB: NOHATUE, NPUHLMM.

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

CunTesa MPHK: anoHrauusa TpaHckpunummn.

TepMyHauusi TpPAHCKPUMLMK.




5. MexaHuawmbl perynsaumm TpaHCKPUNUUN: KOHCTUTYTUBHbIE U UHAYLUNOENbHbIE TeHbI.

6. benku-akTMBaTopbl TPAHCKPUNLUNA.

7. benku-penpeccopbl TpaHCKpUNUuu.

8. CurHanbHble MOnekyrnbl Ana 6enkoB-perynsaTopoB TPAHCKPUMLIMK.

9. T[lpucoeauHeHne perynatopHbix 6enkos k JHK.

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

11. PerynaTopHble HYKNeoTuabl.

12. Mopgenb onepoHa Ans ynpaBneHus reHamu. Lac-onepoH.

13. PerynnpoBaHne akTUBHOCTW FEHOB C NOMOLLbIO aHTUCMbIcnoBon PHK.

14. OcobeHHocT PHK-nonumepasbl 3yKapuoTUyYeckmx KIeTok.

15. VIHrmMbuTopbl TpaHCKpUnuuu.

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

18. lMpoueccuHr npeawwectseHHkoB MPHK. Ponb MaPHK B Bbipe3aHun MHTPOHOB 1 BOCCOEANHEHNN 3K3OHOB.
19. ObpaTtHada TpaHCKpUNUmA.

20. PHK-3aBucnmas 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 MPUHLUMMBI 1 3Tansbl.
5. Ponb TPHK kak agantepa, npasuna peueccuu.
6. CrtpykTypa TpaHcrnopTHon PHK.
7. PaMKu cuMTbIBaHUSA reHeTUYEeCKONn MHAopMaLInu.
8. AKTMBaLMsA aMWHOKWUCAOT — NepBbln 3Tan TpaHcnsaumun. AmnHoauun-TPHK-cuHTeTasbl.
9. WHuuumpyowme aMMHOKUCIOTBI Y NPOKAPUOT U 3yKapuoT.
10. NHnumaumsa TpaHcnsaumn.
11. OnoHraumsa. Ctagmm anoHrauuu.
12. TepmunHauus TpaHcnaumm. PennsumHr daktopsl.

lMepeyeHb BONPOCOB ANs Tekylen attectaumm Ne2 (7 cemecTp)
OcCoBeHHOCTM TpaHCHAUMN Y NPOKapMOT U 9yKapuoT.
Monucomebl. CoBMeCTHas TpaHCNsaUMS 1 TpaHCKpunums y 6aktepui.
MpekpalweHune cuHTesa benka Ha gedexktHon PHK-nocpegHuke. ®yHkumoHnposaHne TMPHK.
YHunuTOXeHue gedekTHbix 6enkoB XBOCTOBOW NPOTEa30W.
MocTTpaHCNALMOHHLIN MPOLECCUHT.
ApnpecoBaHHbIN TpaHCNOPT GENKoB.
MHrMbunTopbl 6enkoBoro cuHTe3a.
Bbigenerne [HK 1 pecTpukunoHHas dpparmeHTauus.
MuP-aHanua.
. PekombuHaHTHbIE OHK.
. MicnonesosaHne [HK-TexHonorun Ansa selipalnBaHms MoAMMULNPOBAHHBLIX MUKPOOPraHU3MOB —
nNpoayLEeHTOB BUONOrM4eckn akTUBHbIX BELLECTB
. MicnonbsoBaHne AHK-TexHonorun ons pa3paboTku HOBbLIX NOOXOAOB NeYeHUst HAaCNeACTBEHHbIX
3abonesaHui, a Takke AN MaeHTMMUKaLUmM NMYHOCTM U YCTaHOBNEHMS POACTBA.

PP OO~NOUOTA,WNE
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Mpumep npakTUyecKnx 3agaHumn

O6MeH HYKNEeWHOBbLIX KUCMAOT W HYKNeoTMaoB B opraHuame uyenoseka. OnpepeneHve
coAepXXaHUs MOYEBOW KUCHOTbI.

Llens paboTbl: onpegenutb KOHUEHTpauui MOYEBOW KUCHOTbl B CbIBOPOTKE KPOBU W
NHTEpPNPeTUPOBaTb NOMYyYEHHbIE AAHHbIE.

MpuHunn metona. MoyeBas kucnoTa BoccTaHaBnueaeT PocopHOBONbMPaAMOBLIN peakTuB, B
pesynbtate 4ero obpasyloTca 60n ee HU3KMe OKUCHbl BOrb(pama CUHEero LBeTa; WHTEHCUMBHOCTb
OKpacku nponopumnoHarnbHa KONIMYeCcTBy MOYEBOW KUCIOThI.

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 HagocagouHom xugkoctu, 0,1 Mn HacbILWEeHHOro pacTeopa
Na,COs, 0,01 mn peaktmBa ®onuHa n 2 mn guctTunnupoBaHHon Boabl. KonopumetpupytoT Ha POKe ¢




KpacHbIM CBETO(UNBTPOM NPOTUB KOHTPONS, COAEPXKALLErO Te Xe peaKkTuBbl, HO BMECTO Hag0CaL0uHON
»xunakoctu— 0,2 mn BoAbl.

Kputepun oueHku:

KpuTepusimum oueHMBaHMsA KOMNETEHUMN (pe3ynbTaToB) ABNSAOTCS:

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

- OTBETbI Ha YCTHbIE BOMPOCHI M0 TEME 3aHATUSA U coaepXaHuio nnabopaTtopHon paboTbl;

- aKTUBHOCTb M CaMOCTOATENbHOCTL NPW BbIMOMHEHWW 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 KOHUE 3aHATUA MnpenctaBui
OoT4eT B COOTBETCTBMMN C MeTOOAUNYECKMMU peEKOMEeHOaLUNAMN.

TecToBble 3aaaHus
TecTt Ne 2. BapuaHT 1.

1. OTAenbHble HYKNeoTUabl B MOMEKYNe HYKNENHOBbLIX KUCNOT CBS3aHbI:
A) O-rnnko3naHom CBA3bI0
B) 3,5 —dochoanadmpoHi cBa3bIO
B) N — rmnko3ngHon cBs3bio
M) & —1,4 —rNNKO3MOHOWN CBA3bIO
0) B —1,4 —rnnko3ngHOW CBA3bLI0

2. Ecnn ogHa uenb AHK copepxut dparmeHT I-Li-LI-A-A-T--LI-A-Ll, To BTOpas uenb:
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, KpoMme:

A) konnyectso A n T ognHakoBo

B) konuuyectso I 1 Lj oguHakoBo

B) ogHa nonuHykneoTuaHas Lenb KOMNnemeHTapHa apyrow

M) HykneoTMaHas nocnefoBaTenbHOCTb OAHOW LENU UAEHTUYHA HYKNEeOoTUOHOW nocneaoBaTeribHOCTU

Apyroii
,D,) NONMMHYKNeoTuaHble Lenn aHTunapaniesbHbl

4. B npouecce pennukaumMm y4acTByloT Bce hepMeEHTbI, KpOMe:
A) OHK-nonumepassl

B) PHK-npanmasebl

B) AHK-nurasbl

M OHKa3bl

[1) Tononsomepassbl

5. Tenomepbl 3T0:

A) Kancomepbl peTpoBupycoB

B) KoHueBble nocnegosatenbHocTn [JHK xpomocom aykapumoT

B) ®naHkupytowme nocnegoBaTeNbHOCTM NPOKAPNOTUYECKUX FEHOB
M) Hekogupytowme nocnegosatensHoctn JHK

) Yuyactkm HK, cogepxalyme nepekpbiBaloLwmMincsa KO4

6. TepMmHaumMa TpaHCKPUNLMM OCYLLIECTBISIETCA B pe3ynbTare:
A) 3amegnexus asmxeHns PHK-nonvmepassl;

B) yckopenusa gsmxeHuna PHK-nonnmepassi;

B) cnneteHusa uenen matepuHckon monekynbl JHK.



IN) pacxoxaeHus uenen matepuHckon monekynol [HK

7. K amvHoaumnbHOMy y4acTKy pubocombl BO BPEMS TPaHCHALUM MOXET NPUCOEANHATLCS:
A) Tonbko nHuuymatopHas T PHK;

B) Bce T PHK, Hecylime amuHOKMCNOTY;

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

M) amnHoauun-TPHK-cuHTeTasa

. MopGepuTe Kk kaxxgow rpynne (A, b, B) cooTBeTCcTBYOWME UM coeanHeHus (a, 6, B,...):
. Hykneosng. b. Asotuctoe ocHoBaHue. B. HykneoTtus.

. aleHUH;

. UMTMANH 5'-MoHodocohaT;

. [yaHO3WUH;

. UMTO3UH;

. aIEHO3WH;

. YPUONH;

. TUMNgUH 5'-mMoHogocar.

~NO A WN= ™

. YKaxute Heobxogmmble yCnoBus AN npouecca pennmkaumm.
. CybcTparhi:

. @30TUCTble OCHOBaHWS;

. Ae30KCUHykneosmatpudocdaTsl;

. Ae30KCUHYKeo3namoHodocdaThl.

. MaTtpuua:

. MPHK;

. AHK;

. nenTtua.

. benkoBkle dakTopbl:

. Ana pacnneTenus uenen JHK;

. ANa HaxoxaeHnsa npomoTtopa Ha OHK,
. anga aktmeauumn JHK.

. PepMeHTbI:

. QHK-3aBncumaa PHK-nonnmepasa;

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

. Npanmasa;

. IcTOYHMKM 3Heprum:;

. HET;

TTO;

. Ae30KCUHyKneosmatpudocdaTsl;

. Ae30KCUHYKIeo3namoHodocdaThl.

AP WON_,ATTHHPAPWON_L2TWON_LCTTWON_2OITON=_2>©

10. YkaxunTe HeobxoauMble YCroBus st npoLecca TpaHCKpUnuuu.
A. Matpuua:

. pPHK;

. TPHK;

. MPHK;

. AHK;

. aMWUHOKUCIOThI;

. nonunenTua.

. CybeTparthi:

. MOHOHYKIeoTuabl;

. a30TUCTblE OCHOBAHWS;

. HykneoaunaTtpudocdaThl;

. Ae30KCUHykrneosnatpudocdaTol.
. UcTOUHMKM aHeprum:

. 3Heprua rmagponusa ATO;

. 3Heprusa rmgponusa [TO;

N-2IPAPONFPIJTIOOPR,WON -



. 3Heprus cybcTpaTos.

. PepMeHTbI:

. QHK-3aBucumasa PHK-nonnmepasa;
. QHK-3aBucumaa JHK - nonumepaasa,;
. PHK-3aBucumasa HK-nonnmepasa;
. Npanmasa,;

. benkoBble hakTopsbl:

. Ans aktnBaumm pepmeHTOB;

. Ana TepMyvHaumMm npowecca;

. HE HY>XHbI;

. 4Nga y3HaBaHua npanmepa.

. MecTo cuHTe3a:

. 80p0;

. MUTOXOHAPWN;

. LUTO30Mb.

WN-_MPON_,TPAPON_TTW

11. OxapakTepusymnte pubocomy, roToBYIO K CTagumn 3noHrauum pubocomarnbHOro Luukna:

A) pnbocoma gnccounmnpoBaHa;

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

B) B 6onbLuon cybbegmHuue pnbocombl chOpMmMpoBaHbl aMUHOALUITBHBI U MENTUAWIBHBLIN Y4aCTKu;
M) B nenTngunbHOM y4actke pubocomMbl HaxoanTcs MeTuoHnn-TPHK;

[1) B aMnHOaUMnbHOM yyYacTke pubocomMbl Haxoautcs meTnoHun-TPHK;

E) nenTMaHbIn n ammHoaumnbHbIA y4acTkn pubocoMbl CBOBOAHBI.

12. MMHOpPHbBIMKU HYKNeo3ngamMmn ABNAKTCA:
A. Pnbotummnans;

Bb. AgeHosuH;

B. Untngwnh;

I". NHO3WMH;

[. N'yaHo3uH.

13. Boibepute Bce, 4To XapaktepHo ansg PHK (1) u ana OHK (2).
A) MonekynspHas macca MiH A4anbTOH W BbiLUe,

B) ogHouenoyeyHas

B) aByueno4veyHas

M) HeBonbLuas MmonekynsapHas macca

) copepxut ypauun

E) copepxut TMMUH

>K) cogepxut puboasy

3) coaoepxuT es3ocknpnbosy

14. NpomoTop 3TO:

A) cneundmnyeckas nocnegosatensHocTb [HK, onpegenstowasa mecto Havyana cuHTesa PHK
B) satpaska ana AHK-nonumepasbl

B) nocneposatensHocTb [HK, onpegenstowias, Kyaa 4OMmMKeH NpUCOeanHUTBCA penpeccop
IN) nocneposatenbHocTb AHK, kogunpytowan pPHK

) cneundbunyeckas nocnegosatensHocTb JHK, onpegenstowas koHey, cuHtesa PHK

15. B monekyne [OHK He cogepxuTtcs:
A) ageHuH;

B) TumuH;

B) ypauwn;

) ryaHuH;

) pn6oa3a;

E) umtosuh;

K) oesokcnpubosa.



Kpumepuu oueHku: OueHKa No TeCTy BbICTABISAETCHA NPONOPLNOHANbHO Aore NpaBuibHbIX oTBeToB e 90-100% -
oLeHKa «oTrnnyHo»e 80-89% - oueHka «xopoluo»e 70-79% - oueHka «ygosnetoputensHo»e MeHee 70%
npaBuUIibHbIX OTBETOB — OLEHKa «HEY0BNEeTOPUTENBHOY. @

20.2. NpomexyTo4yHas atrecTayus

MpomexyToyHas artTectauusi Mo OUCLUMUMNMHE OCYLLECTBMSeTCS C MOMOLLbI  CreaytoLmx

OLEHO4YHbIX CpeacTB:

21.

22.
23.

24,

25.
26.
27.

28.

29.
30.
31.
32.

33.
34.

35.
36.

37.

38.
39.
40.
41,
42.
43.

44,
45,
46.
47.
48.
49,

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

CobecenoBaHue no Bonpocam K 3a4eTy (4 cemecTp)

WccnegosaHns, MHUUMMpOBaBLUME  pasBUTME  MONEKynsipHoW Ouonorum  (npaBuna Yapradda,
PEHTITEHOCTPYKTYPHbIE UccnenoBaHus PpaHknuH n YunknHca u ap). BnnaHne monekynspHoun 6ruonornm Ha
chepbl YENOBEYECKOM XXN3HW.

LleHTpanbHas gorma monekynspHon 6uonorun. MNpuHUMN KOMNNEMEHTAPHOCTML.

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

O6wume npuHumMnbl cvHTe3a 6enka. Pubocoma kak kaTtanusatop OpMUMPOBaHUSA NEenTUAHbIX CBA3EW.
lMoHATMe 0 penapauun kak 0 MaTPUYHOM CUHTESE.

"eHbl kKak cermeHTbl Mmonekyn AHK — nonumepa, coctosiwero ns Hykneotnaos. CocTtaB HyKNeoTnaoBs.
MypuHOBbIE N MMPUMUANHOBbLIE a30TUCTbIE OCHOBaHUS.

HomeHknatypa Hykneos3ugoB u HykneotugoB. O6pasosaHve dochoanadupHbix CBA3EN Mexay
MOHOHYKNeoTngamu.

OHK — gBonHas cnupanb. KomnnemeHTapHble napbl a30TUCTbIX OCHOBaHU. O6pasoBaHMe BOOOPOOHbIX
CBSA3e Mexay OCHOBaHUAMM.

MonsipHocTb OHK. Xumudeckne n cTpykTypHble 0COBEHHOCTU MONMHYKEOTUOHbIX LEenen.

CTpYKTYpHbIE FeHbl, pEryNATOPHbIE N MeXreHHble ydacTku JHK.

Cynepcnupanusaums OHK.

MepBuyHas, BTOpuYHas, TpeTnyHas cTpyktypa OHK. OB6pasoBaHue Hykneocom C yy4acTMeM [MCTOHOB.
YPOBHM YMaKkoBKM XPOMOCOMBI.

HacneacTBeHHbIV XxapaKkTep reHeTuyeckon nHdopmaumm. lNonykoHcepBaTUBHbBIN MEXaHU3M pennmKaunm.
Pasgenenne aByx HuTen GucnupanbHou monekynsl OHK — nepBbin aTan pennvkaumn. PacnnetaHue
cynepcnupanen. Jencreue OHK-rupas, JHK —xenuvkas, JHK-cBasbiBatowmnx 6enkos.

OHK-nonnumepasbl: katanusmpyemas peakuus, opMbl, CBOUCTBA U DYHKLUN.

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

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

OHK-nurasbl. 3annetenne QHK B cnnpans.

MexaHu3m geneHunst KonbLEeBbIX XPOMOCOM BakTepuii U pennmkaLms XpOMOCOM Y 3yKapuoT.

[ewncTtBre Tenomepassl.

BupycHasa JHK n JHK npokapnoTnyeckux KneTok.

Mnasmuapl.

OcobenHoctn  [OHK  aykapmoTuyecknx  KNeTok (pe3epBHble  KOMWM  TFEeHOB,  MOBTOpPSHOLLMECH
nocnenoBaTenibHOCTU, NCEBAOrEHbI, NanNMHAPOMbI).

HeTpaHcnnpyemble nocneaoBaTenbHOCTU (MHTPOHBI) 3YKapUOTUYECKUX FrEHOB.

Lintonnasmatuyeckas AHK aykapnoTuyeckmnx KneTok.

VcnpaBneHune owmbokK Npu penninkauumn.

OcobeHHOCTM pennmKaumm B 3yKapuoTuiYeckmx KneTkax.

TpaHcKpUnLUmMs reHoB: NOHATUE, NPUHLIAN.

PHK-nonumepasa, pacnosHaBaHune 30H npucoeanHeHns gepmenTta k OHK, nHuumaumna TpaHckpunumuy,
CMbICOBbI€ MOCNeA0BaTENbHOCTH.

CunTe3 MPHK: anoHraums TpaHckpynumu.

TepMuHaUUS TPAHCKPUNLIUN.

MexaHn3mbl perynsiumm TPaHCKPUNLUK: KOHCTUTYTUBHbIE U UHOYLMOENbHbBIE TEHBbI.

Benkn-akTnBaTopbl TPAHCKPUMNLIUN.

Benkn-penpeccopbl TpaHCKPUMNLUN.

CuvrHanbHble Monekynbl Anst 6eNkoB-perynaTopoB TPaHCKPUMLUUN.

MpucoeanHeHune perynatopHbix 6enko k AHK.

Crp-6enok - npumep 6enka rnobanbHOro perynmpoBaHusl.

PerynaTopHbie HykneoTuapl.

Mogenb onepoHa ang ynpaeneHus reHamu. Lac-onepoH.

PerynupoBaHve akTMBHOCTU reHOB C MOMOLLbI0 aHTUCMbIcrioBon PHK.

OcobeHHocTn PHK-nonnmepasbl aykapnoTU4eCcKnx KneTok.



62. NHrMbuTOpbI TPaHCKpUNLUu.

63. [oCTTpaHCKPUNUMOHHBIV NpoueccuHr: obpasoBaHme pPHK n TPHK 13 npepgliectBeHHMKOB.

64. [eTeporeHHble saepHble PHK - npeawecrteseHHukn aykapmnotuyecknx MPHK.

65. MNpoueccuHr npeaectseHHNkoB MPHK. Ponb maPHK B Bbipe3aHuu MHTPOHOB 1 BOCCOEANHEHWM SK3OHOB.
66. ObpaTHasa TpaHcKpunuus.

67. PHK-3aBucumas PHK-nonumepasa.

CobecenoBaHune Mo 3Kk3amMeHauVoHHbIM bunetam (5 cemecTp)

1. TeHeTtnyeckun koa. Ero ocobeHHocTH.

2. TlpokapuoTudeckme pubocombl.

3. Uwrtonnasmatuyeckne pubocombl 3ykapuor.

4. TpaHcraums: NOHATME, OCHOBHbIE MPUHLMMLI 1 3Tanbl.

5. Ponb TPHK kak agantepa, npasuna peueccuu.

6. CrtpykTypa TpaHcrnopTHon PHK.

7. PaMKu cuMTbIBaHUSA reHeTU4YeCcKon MHdopMaLuu.

8. AKTMBaLMs aMUHOKUCIIOT — NepBbIN aTan TpaHcnaumm. AMuHoaumn-TPHK-cuHTeTasbl.

9. WHuyumpyrolwne aMmMHOKUCAOTbI Y NPOKapMOT U 3yKapuoT.

10. MHnumaumns TpaHcnsaumnn.

11. OnoHraumsa. Ctagun anoHrauuu.

12. TepmunHauus TpaHcnaumm. PennsumHr daktopsl.

13. OcobeHHOCTH TpaHCNAUMM Y NMPOKapUOT 1 3yKapuoT.

14. Monucombl. CoBMeCTHas TpaHCAAUUSA U TpaHcKpunumns y 6aktepun.

15. lNpekpalleHne cnHTesa b6enka Ha aedekTHon PHK-nocpegHuke. ®yHkumMoHupoBaHne TMPHK.

16. YHn4TOXEHNE AedeKkTHbIX GENKOB XBOCTOBOW NpOTea3on.

17. TMocTTpaHCRALNOHHBIV NPOLIECCUHT.

18. AnpecoBaHHbI TpaHcnopT 6enkoB.

19. VIHrmbutopbl 6eNKOBOro CUHTE3Aa.

20. Boigenerne OHK n pecTtpukumnoHHas dpparmeHTaums.

21. MNMuP-ananus.

22. PekombuHaHTHble OHK.

23. UcnonbsosaHue OHK-TexHonormi ansa BelpamBaHus MOAMMULIMPOBAHHbBIX MUKPOOPraHM3MOB —
NpOAYLEHTOB BMONOrMYeCKN akTUBHbLIX BELLLECTB

24. Ncnonb3oBaHue [JHK-TexHonormi ans pas3paboTkmM HOBbIX NOAXOA0B NIeYeHUsA HacneaCcTBEHHbIX

3aboneBaHui, a Takke Ans VIﬂ,eHTVId)VIKaLI,I/II/I JINYHOCTU N YCTAHOBJIEHNA poAcCTBa.

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

OnucaHne TeXHOMOrMN NpoBeaeHNs

Ok3aMeH NpoBOAMTCH B BUAe YCTHOro onpoca. Ha ak3ameHe CcTygeHT nonyvyaeT UHAMBMAYaNbHbIN OuneT, Bpems
noaroToBky k oTBeTy 40 MUHYT. Ha ak3aMeHe 3anpeLlaeTcs nonb3oBaTbCA KakUMn-nmbo BCcrnomoraTenbHbIMM
cpeacteamu. Bo Bpemsi npoBeAeHMs 3k3aMeHa 3k3aMeHaTop MOXeT 3aAaTthb Nobow 4ONONHUTENbHON BONPOC B
npepenax BONPOCOB, BbIHECEHHbLIX HA 3K3aMeH.

TpeboBaHUS K BbINOMHEHMWIO 3a4aHWUIA, LKanbl U KpUTEPUX OLeHUBaHWS

[nsa oueHnBaHus pesynbTaToB 06y4eHNsa Ha dK3ameHe ncnonb3yeTcs 4-6annbHas wana: «OTAUYHO», KXOPOLLOY,
«yOOBMETBOPUTENBHOY», KHEYAOBNETBOPUTESBHOY.

CooTHoOLLEeHME NnokasaTenen, KpUTEPUEB U LLIKasbl OLIEHNBAHUS Pe3ynbTaToB O6yYeHus.

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTU
KOMMeTeHUun
OOyvatoluinica B MNOMHOM Mepe BriageeT MOHATUWHBIM annapatoM | [1oebiweHHbIU Omnu4Ho
JaHHoM obnacTm Hayku (TEOpeTUHYeCKMMU OCHOBaMWU AMCLMMNINHDI), YpOBEHb
cnocobeH unncTpupoBaTb OTBET MpuMepamu, daktamu, OaHHbIMU
Hay4HbIX UWCCNeaoBaHUKW, MPUMEHATb TeopeTUYeckne 3HaHus AOns
peLLEHMA NpaKTUYECKMX 3agad B 06ractu monekynsipHow 6uonoruw,
KacatoLencsa npobrnem MmeguumHbl
O6yvarowmnca Bnageet MOHATUMIAHBIM annapaToMm AaHHOW obrnactu Gasosnbiti Xopouwio
Haykm (TEOpeTUYEeCKMMM OCHOBaMW LUCLUMIWHBI), OEMOHCTPUPYET YpO8€eHb
OCBOEHWME 3HaHWW, YMEHMWW, HaBbIKOB KOMMETEHUUA ANCLMMMNHDBI,
[onyckaeT He3HauuTesnbHble OLMOKM, HETOYHOCTM, MCMbITbIBAET
3aTPyAHEHUS MPU PeLLIeHMM NPaKTUYeCcKnx 3agay
Ob6yvarowmnca Bnageetr YacTUYHO TEOPETMYECKMMM  OCHOBaMU lMopozoenili Ydosnemsopu-




OUCLUMNIMHBI,  (bparMeHTapHO  cnocobeH  NpogeMOHCTPMPOBATh YpPO8€EHb mersibHO
OCBOEHWME 3HaHWW, YMEHMWW, HaBbIKOB KOMMETEHUUA ANCLMMINHBI,

[onycKaeT 3HauYnTeNbHbIE OLNOKN MPU peLleHn NPaKTUYECcKNX 3agad

OTBET Ha KOHTPOJIbHO-M3MEPUTENbHLIN MaTepuarn He COOTBETCTBYET - Heydosnemeopu-
nobbiM  TpeM W©3 nepeyvnucneHHblx nokasatenen. OBGyvawowmica meJibHO

obnapaeT OTPbIBOYHbIMU, parMeHTapHbIMU 3HaHWUSIMW, OonyckaeT
rpybble owunbKn, He MOXeT NpPOoAEeMOHCTpupoBaTb obnagaHue
3HAHUSMWN, YMEHUAMMU, HABbIKAMW KOMMNETEHLNN ANCLIUNIINHBI.




