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Ipu paspaboTke paGodeit mporpamMMel yueOHOH IUCHHILIMEBL «MoneKymspHas GHONOrHs» B
OCHOBY I1OJIOKEHBI:

1) ®T'OC BO 3 no nampasnenuio noarotopky 06.04.01 bruonorus, yTBepIeHHBIH IPHKa30M
MHuHHCTEpCTRA HAayKH | BEIciIero obpasosanus Poccuitckoit @eneparuu Ne 934 ot 11 asrycra 2020
r;

2) VueOHBIH [UIAH 1O CIeldalbHOCTH (Hampapnenuio moarotosku) 06.04.01 — buonorus,
(manpasienHocts (mpoduns) MenunuHcKas GHOTEXHONOTHA), YTBEPXKICHHEIH YUYCHBIM COBETOM
GI'B0Y BO BIMY Munsnpasa Poccun ot «30» mast 2023 r., mpotokoi Ne 5;

PaGouas mporpamMva yueOHOM OUCIMIUTHHBEI ofgo0peHa Ha 3acefaHuH  Ka(eapsl
yHIaMeHTanbHON 1 npUKIagHoi MEUKpoOuQoruy oT «18» ampens 2023 r., mpotokon Ne 7,
H.o. 3aBenyromero kadenpoi \ {Mﬂ‘gﬁ I'ampanosa ULA.

Pabouas mporpammMa yueGHOM aucuurumue! ogodpena YMC no nporpamMmam GaxkanaBpuaTa u
MarucTpaTyps oT «24» anpens 2023, npotoxon Ne 6

Ilpeacenaress YMC

Mo mporpaMmaM Oakajnaspuara

H MarucTpaTypbl { 2 l1//}(pauv1013a K.B.

PazpaGoTyuku:
Baitmuer A.X. 1.6.H., mpodeccop kadenps! GpyHIaMEHTAIBHOM U IPUKIaTHOH MEKPOGHOTIOTHI
Igen J1.1O., accucTeHT Kaheapsl GyHIaMEHTAIBHON U MIPHKIaTHON MHKPOOHOJIOIUH
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COJIEPJKAHUE PABOYEN ITPOT PAMMBI:

[lTogcuuTenpHad 3ammucKa

Ilerp W MeCTO IOHCUMIUIHHBI B CTPYKType o0OpasoBarelbHOM
IporpaMMBbl

Ilepeuenb IUTAHEPYEMBIX pe3yIbTaToB 00ydeHHs II0 ITUCLHUIUIMHE,
COOTHECEHHBIX ¢ YCTAHOBIEHHBIMH B 00pa30BaTellbHOM MporpaMme
MHIUKATOPAMH JO0CTHKEHHS KOMIIETEHIHHA

Tpe6oBanus K pe3yIbTaTaM OCBOCHHS yIEOHON AMCLMIIITHHEL

Tune! 3aga4 npoeccCHOHANbHOM JIeATENEHOCTH

IlepeueHnb KOMITETEHII i HHIXKATOPOB JOCTHKEHUS KOMIIETCHIMH
C YKa3aHWeM COOTHECEHHBIX ¢ HUMHU 3allJIAHUPOBAHHBIX PE3Y/ILTaTOB
00yueHHs IO JUCLIAIIIHHE

Coneprxanue paboueil nporpaMMEl

O6beM yueOHOH JUCHMIUIHHEL (MOLY/I) ¥ BHIB y4eOHOH paboThl
Ilepeuens pasgenoB y4eOHOH JHCLMIUIMHEL M KOMIOETEHIHH ¢
yKa3aHHeM COOTHECEHHBIX C HUMH TEM Pa3/ieliOB JWCLHIIINHEI
Pasnensl y4eOHOM UCIUIITHHLL, BUEI yUeOHOM eI TENbHOCTH B
(OPMEI KOHTPOIIA

HasBaHue TeM JIEKIMI M KOJMYECTBO YacOB II0 ceMecTpaM yueOHOo#H
JHCIUIUTAHE (MOLYIIA)

HazpaHue TeM NPAKTHYECKUX 3aHSITHH, B TOM YHCJIE NPaKTHYECKOH
HOArOTOBKM ¥ KONMMYECTBO YacoB IO ceMecTpaM ydeOHOH
JUACITUILIAHBI (MOJTYIIS)

JlabopaTopHblif MPaKTHKYM

CamocTosTenbHas paboTta 00ydaromerocs

@0oH/I OLIEHOYHBIX MAaTEPHATIOB UL KOHTPOJISA YCIIEBAEMOCTH U
PE3yJIBTATOB OCBOCHMS y4eOHOH NHCIHILTMHBI (MO1YIIs)

IlepeyeHs KOMIETEHIMI H HHIMKATOPOB NOCTHIKEHHS KOMICTCHIHH
C yKa3aHMeM COOTHECEHHBIX C HUMH 3allJIaHMPOBAHHBIX PE3y/IbTaTOB
oOyuenuss 1o gucnunampe. OnMcanve KpPUTEPUEB W IIKall
OlLIEHHMBAHMS PE3yIBTATOB 00yYeHHMS 110 TUCIHUILITHE.

THHoOBBIE  KOHTPOJIBHBIE  3aJaHuMs MM  HMHBIE  MaTepHalbl,
HeoOXOUMBIC /IS OLEHHBaHUs Pe3yI-TaToB 00yueHus 10 y4eOHOH
JUCLHUIIIMHE (MOAYNs), COOTHECEHHEIX C YCTAaHOBICHHBIMH B
oOpasoBarenbHO ~ IporpaMMe — HHIMKATOPaMH  JIOCTHIKEHHS
KOMIIETEHLIUH

VueGHO-MeToANYECKOE H HHpOopMaIHoHHoe obecreuenne yueOHokH
JUCITATUIAHEI (MOJLYJL)

IlepedeHs OCHOBHOMH H JIONOMHUTEIBHON JTUTEPATYPBI, HEOOX0AMMOH
Ul OCBOEHHS yueOHOM JUCIUIIMHBI (MOIYL)

IlepeyeHbs pecypcoB  HH(OPMAIMOHHO-TEIEKOMMYHHKAHOHHOH
cetm  «MHTepHer», HEOOXOMMMBIX 11 OCBOeHHS  y4eOHOH
JIMCIUIUTAHE] (MOLYJIs)

MarepuansHo-Texaudeckas 0as3a, HeobxoauMmas UL OCYIIECTBICHNUS
06pa3oBaTeIBLHOTO Mpolecca Mo yueOHoH AuCUMIIIHEE (MOIYILs)
MarepuanpHO-TeXHHUeckas 0asza, HeoOxoauMas i OCYIIECTBICHHS
00pa30oBaTENBHOIO MPOIECCa 110 yueOHOH AUCLMIUIMHE (MOJIYIIsS)
CospeMennsie podeccHoHanbHbIe 6a3bl NaHHbIX, HH()OPMAIHOHHBIE
CIPABOYHEIE CHCTEMBI

JIunen3noHHoe H  CBOOOJHO pacIpOCTpaHAEMOE IPOrpaMMHOE
obecnedeHne, B TOM YUCIe OTeUECTBEHHOIO IIPOU3BOACTBA
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1. IosicHUTEILHAS 3AaMHCKA

1.1.

NpOrpaMMel

IHenr M MecTO AMCUHIIHHBI

B CTPYKType 00pa3oBaTe/IbHOM

Nucuunnuaa «MonekyispHas OHOTOTH» OTHOCUTCS K 00S3aTENbHON YaCTH.
JucrunnHa u3ydaercs Ha 1 Kypce Bo 2 ceMecTpe.

Ilenbio ocBOeHMs ydeOHON AMCHHILUTHHBI (Momyns) «MoekyadpHas 6uomorus»
IpeCTaBICHUSA
NpPOTEKAIOIIMX B JKUBBIX OpraHM3Max M 00 HUX peryisiid, O3HaKOMJICHHE
CTPYKTYPHO-(QYHKLMOHATBHOM

ABIACTCA

obyyarommxcs

¢dbopmMupoBaHue

Cco

pexoMOHHalMelt ¥ TeHEeTUIECKHM aHaTH30M.

1.2. IlepedeHb mNJaHHPYEMBbIX pe3ybTaTOB OOy4YeHHs] MO IHCHHIINHE,
nporpamme

COOTHECCHHBIX

YCTaHOBJACHHBIMH

HHAHKATOpaMH JOCTHKEHHHA KOMIIETCH U

0  MOJEKYJSPHBIX

opraHuzanueu

oOpa3oBaTe/ILHOM

Koau Kon u HamMeHOBaHHE PezyabTatsl 06ydenns no ydedHok
HAHMEHOBAHHeE HHIHKATOPA 10CTHKEHHS THCHMILTHHE (MOIYJII0)
KOMIIETEHIUH KOMIIeTEeHIHH
YK-1. CnocobeH | VK-1.1. AHanusupyer 3HaTh METOABI aHaimu3a mpobieMHOMH
OCYHIICCTBIIATD poONEMHYIO CHTYAIlHIO Kak | CUTyalldd B obnacTu MONEKyJISpHOH
KPUTHYECKMH aHAIu3 | cucTeMy, BLISBIIIS ee | 6HoIOTHH, BEISBIISS ce
HP06H‘3Mflbm COCTAaBIIIOIIME M CBA3H | COCTABJIAIOUIME U CBI3M MEXKIY HHMH.
CUTyalluii Ha OCHOBE | MeX/Iy HUMH,
CHCTEMHOTO
MOIX0/4, VK-1.2. AHanmu3upyeT | YMETh KPUTHYECKH OIIEHHBaThb
BEIpabaThIBATH npoOJeMHYIO CHTYallMIO KaK | Hay4yHble JOCTHDKEHHS B 00JacTH
CTpATErHIo IEHCTBUE | CHCTEMY, BBLABIIIA €€ | MoJIeKyJIIpHOH OMOJIOTHH, CHCTEMHO
COCTaB/LAIONIAE M CBASH | omxoAMTh K PEIIEHHUIO 3a/1a4.
BHYTPH; OCYIIECTRIISET

MOMCK BapUaHTOB DPELICHHS
MOCTABAEHHOW MpobreMHOR
CUTYyalluy; onpezenser
CTPaTEruio JOCTHIKEHUS
TTOCTABJIEHHOM 1IEJIH.

YK-1.3. IlpuMensieT HaBBIKHA
KPUTHYECKOTO aHamiza
npoOJIeMHBIX CHTyallMd Ha
OCHOBE CHCTEMHOIO
HOAX0Ja W OIpefenseT
CTpaTervi OEHCTBHH  I7Id
JOCTHKEHHS I10CTABICHHOHR

Bnagere mogxogamMm B obnactu
MOJIEKYJISIpHOM ~ OMONMOTHH, TEHHOH
HHDKEHEPHH W CMEKHBIX AUCLMIUIMH
TSI PEIeHUs! TPOOIIEMHBIX CHTYAITHIA.

LeH

OIIK-6. Cnocoben | OIIK-6.1. HCHOHBB)’ET 3HaTh 0 MYTAX M IE€pPCHEKTUBaX
TBOPYECKH 3HAHMA o IYTAX U | COBpeMEHHBIX KOMITBIOTEPHBIX
IMPUMEHATEL H | IEPCOCKTHBAX TIPUMEHEHUA | TeXHOIOTHH B obnactu
MOU(HUIPOBATE COBpPEMCHHBIX MOJIEKYJISIPHOM OHONOTHH.

COBPEMCHHEIC

KOMITBIOTEPHBIX TEXHOJIOTUH

Imponeccax,

reHoma,




KOMITBIOTEPHEIE
TEXHOJIOTHH,
paboTaTsb c
npodeccuoHaIbHbIMU
Oazamu JAaHHBIX,
npodeccruoHaIbHO
0(hopMIAT o}
npeCcTaBIIATh
pe3ynbTaThl  HOBBIX
pazpaboToK

B OMOJIOrMYECKHX HAyKax H
00pa3oBaHuH;

OIIK-6.2. Paboraer g
npodeccuoHanbHBIMU
OazaMu 1 OaHKaMU JAHHBIX B
130paHHOM obnactu
npoeccHoHaTBHOR
JIeSITeTbHOCTH;

Ymers paboTaTh ¢
npodeccHoHaTbHEIME 0a3aMH
nanubix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B obnacty MOJNEKYISIpHOR
OHOIOTHH

Bnaners HaBbikaMu pabOTHI ©
npodeccHOHANBHBIME Oa3aMi
nanneix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B o01acTa MONEKYJISIPHOR
8): (N (o) 50

OIIK-7. CnocobGeH B
cthepe cBoeit
npodeccroHambHOHR
JeSITeIEHOCTH
CaMOCTOSTEILHO
OIIPEIeNATE
CTpaTeruio u
npobieMaTuky
HCCIIeJOBaHMH,
[IPUHUMATE PEeIeHUS,
B TOM 9YHCIIE
HWHHOBAIlHOHHEIE,
BEIOMpPATh U
MOAM(HIIHPOBATE
METOBI, OTBEYaTh 3a
KayecTBO pabdoT U
BHEJIPEHHE UX
PE3YIBTATOB,
ofecrnieunBaThL MEpHI
[IPOU3BOICTBEHHOH
fe30nacHOCTH IIpH
peleHnH
KOHKPETHOH 3a/1auu

OIIK-7.1. Ucnonb3yeT
3HAHUS H OCHOBHBIE
HCTOYHHKH U METOJEI

IOy YeHHUS
podeccHoHanbHOR
uHdopMaLMH, HATIPaBICHUS
HAYYHBIX HCCIICTIOBAHUIA,
COOTBETCTBYIOLIHX
HaMpaBIEHHOCTH MPOrpaMMBbI
MarucTparypsl;

3HaTh OCHOBHBIE METOJIBI TIIOJTYUCHHA

npodeccuonanbHOl  MH(OpMaLUH,
HanpaplIeHus Hay4YHBIX
HCCNeI0BaHUH B obmactu

MOJEKYJISIPHOH OHOJIOTHH

OIIK-7.2. BerasnsieT
MIEPCTIEKTHBHBIE IIPOOIIEMBI U
hopMyIHpYET IPHHIHIIBI
pellleHus aKTyallbHbBIX
HAYUHO-HCCIIE10BATENBCKHX
3a/1a4 Ha OCHOBE
HCIIONIb30BaHUS
KOMIUIEKCHOH HHOopMaImy,
B TOM YHCIIe Ha CTHIKE
oOnacTel 3HaHus;

YMeTh BBIABIATH II€PCIIEKTHBHEIE
npobreMbl ¥ CHOCOOBI  pEIIEHHS
aKTyaJbHBIX Hay4HO-

HCCIIE0BATENbCKHX 3aJa4 Ha OCHOBE
HCIIOJIB30BaHHs KOMILJIEKCHOH
nH(pOpMaWH, B TOM HHCJIE HA CTHIKE
MOJIEKYIAPHOH OHONOrMH M IeHHOM
WHKEHEPUH

Bnamete HaBeikamu  paboTel ¢
KOMIUTeKCHOH mHpOpManuei, B TOM
yyclle Ha CTBIKE MOJIEKYJISpHOU
OUOJIOTHM ¥ TEHHOW HMHIKEHEPUHU

ITK-1. Cnocoben
TBOPYECKH
UCTIONL30BAaTh B
Hay4HOH U
[IPOH3BOJICTBEHHO-
TEXHOJIOTHYECKOHN
NESTEIBHOCTH 3HAHUSA
(hyHIaMEHTAIbHBIX H
TIPUKIIATHEIX
pas/ieNoB JUCHUTLINH

IIK 1.1. 3naer
TEOPETHYECKHE OCHORBHI,
METOHOJOTHIO M METO/IBI
MCCleIoBaHuS B BEIOpaHHOM
00nacTH.

3Hare OCHOBHEBIE METO/IBI
HCCIIEI0BAHUS B obnactu
MOIIEKYIApHOH OHOIOTHH H TEHHOH
HUH)KEHEPHH.

[IK 1.2. Ymeer
OCYIIECTBIIATh HAY4YHO-
UCCIIeIOBATeNILCKYIO padoTy
B BEIOpaHHO# 001acTH

VMers IIPOBOJUTH Hay4HO-
HCCIIEOBATENbCKY0  paboTy B
o0JIacTH MOJIEKYIIpHOH OHonoruu U
TEHHOH MHIKEHEPHH.




(Momyne#), HCClIeI0BaHMS.

OMpEIeSIOIHIX

HAIPAaBICHHOCTh

(pOuE) IIK 1.3. BrageeT HaBblkaMH | ByajeTh HaBBIKAMH — aHammsa o

?ﬂﬁg;g:;&;?pm 00paboTKH MOTy4eHHBIX 06paboTKH  pe3yIbTaTOB  HAYYHO-
' pE3yJIBTATOB H HX UCCIIe0BATENbCKOM  paboTel B

00IacTH MOJIEKYJIIpHOH OMONOrud U
TeHHOH MHXEHEPHH.

NpeacTaBICHHA.

2. TpeGoBaHusi K pe3y/IbTaTaM OCBOEHHs Y4eOHOH THCIHILTHHEBI
2.1. Tunsl 3a1a4 npodeccHOHATBHOMH 1eATEIbHOCTH

33.)18.‘1}1 HpO(l)eCCHOHaHBHOﬁ JOesATEIIbHOCTH, KOTOpBIE  JIEXKAT B OCHOBC
nmpenonaBaHus yqe6H0f1 JUCHUIUIMHBI. HAY4YHO-HCCIeN0BaTEIbCKasd, rnegaroryyccKasd.

2.2. IlepeveHb KOMIETeHUHH, HHAHKATOPOB IOCTHKEHHS] KOMIETEHUHH H
HHAeKca TPYAOBOH PYyHKUMH

Homep HNupexe Ilepeyenn
Homep/ napexc TPYA0BOi NPAKTHYECKHX
¥ MHIHKATOPA PYA P
KOMIIeTeHIIUH dhyHKumMM u ee HaBBIKORB 110 OueH0YHbIe
i/ Ne KOMIIeTEeHIHH
(KMJIM €ro 4acTH) ( ) co/Iep:KaHuC OBJIAICHHIO cpeacTsa
HITH €70 YacTH) U o
W ee coepiKaHue KOMITETEHIHEH
ero coJep;KaHue
1 2 3 4 5 6
1| YK-1. Cnocoben | YK-1.1. IIOHCK KOHTPOIIbHAs
OCYILECTBIIATh AHaIU3UpyeT HeoOX0qUMOH paborta,
KpUTHYICCKHH npodIIeMHYI0 Hay4IHOH cobecenoranue,
aHaJIH3 CHTYyallHIO KaK UHGMOpMAIHH; TECTHPOBaHHUE,
pOGIEMHBIX CHCTEMY, BBUIBILLA CIIOCOBHOCTD CHTYalHOHHbIE
T Ha €€ COCTaBIIAIOIIHE
CUEyOR © ABILHOMIL CaMOOpraHu3alMy U | 337344
OCHOBE U CBSI3H MEXIY
caMmo00pa30BaHHIO
CHCTEMHOTO HUMH.
oaxonaa, YK-1.2.
BEIpabaThIBATE Amnanusupyer
CTpaTEeruio npoBIEMHYIO
JIEeHCTBHHR CUTYaLMIO KaK

CHCTEMY, BBIABIIAAL
€€ COCTABRILIIOIIHE
M CBSI3H BHYTPH;
OCYIIECTBIISACT
MTOMCK BAPUAHTOB
pelenus
TIOCTABIICHHOH
Ipo0JIEMHOM
CHTYaIlHH;
OTIpEJIEIsIET
CTPATEruIo




IOCTHKEHHS

MOCTaBJIEHHOH

LEJIH.

YK-1.3.

[IpumenseT

HaBBIKH

KPUTHYECKOTO

aHanu3a

pobneMHBIX

CUTyalMii Ha

OCHOBE

CHCTEMHOTO

moaxoza u

onpenenser

CTPATETHIO

NEACTBUH IS

JIOCTHIKEHUSA

MOCTABJICHHOH

LEeNH

| OITK-6. OIIK-6.1. CHOCOOHOCTE KOHTPOTIbHAS

Crnocoben Hcnomp3yer CEMUGEQAEILRD patora,
TBOPHYECKH 3HAHHSA O IyTAX U HCIIONTB30BATE cobecenoBaHue,
TIPUMEHSITE U HEPCIIEKTHBAX GOBPEMEELGIR CHTyallHOHHBbIE
MOIHGHUIMPOBATE | IPUMEHEHUS KOMIIBIOTEPHEIC 3a/lauH,
COBpeMEHHEIE COBPEMEHHBIX TEXHOJIOrnH U [HUCbMEHHOE
KOMIBIOTEPHBIE | oMIIBIOTEPHBIX [poBeleHAT TECTUPOBaHUE
i TEXHONIOTHHA B Tizizrlzlqecxon .
PADOTATE © OHONIOTHYECKHX i REBEHIRIRRIE
npodeccroHaTbH HAY4YHO-

HayKax U "
BIMH OazamMu HCCIIEN0BATEILCKON
NAHHEBIX, 06pasOBaHMH. paboTHI
npogeccuoHanbH OTIK-6.2.
0 o OPMIISTE 1 PaboTaer ¢
[PEICTABTIAT npodeccuoHaNbHEI
pesyIbTaTHI Mu BazaMu 1
HOBBIX OaHkaMH JIaHHEIX B
pa3padoToK n30pa”HOH

obnactu

mpodeccruoHaIbEHO

M NesSTeIbHOCTH.

| OIIK-7. OIIK-7.1. CrocobHOCTH KOHTpOJIbHAA

Cmocoben B Hcnomnb3yer CaMOCTOITEIBHO paborTa,
cepe cBoeit 3HAHUS U TIPOBO/IUTH cobecenoBaHue,
npo(ecCHOHATBH | oecHORHBIE TEOPETUHUECKYIO U CHTYallMOHHBIE
Off NEATENEHOCTH | om0 HUKH U SKCTIEpAMEHTAIBHY | 33744,
CAMOCTOSTENBHO | oo et nomyuerus 10 TUCLMEHHOE
ONpenernsTh Hay4HO- TeCTHPOBAHHE
CTpATETHIO U lij(bGCCHOHaHBHO HCCIIEI0BATEIbCKYIO
npobreMaTHKY % uHpopManH, paboTy B obOnacTH
HCCIIeI0BAHHIH, HATPaBpCHE MOJIEKYISpHO#
TIPHHMMATD Haly b 6HOJIOTHH H




pelieHus, B TOM | HCCIENOBaHHH, CMEKHBIX
qHCIIC COOTBETCTBYIOIIIHX AUCOUTIIMH
MHHOBAlIMOHHBIC, | ganpaBIeHHOCTH
BBIOMpATH [IPOrPaMMBI
MOIU(HUHPOBATS | \rarpcrpaTyphL.
METOAR, OIIK-7.2.
OTBEYATh 32
Brigsnser
KagecTBO paboT u
TIEpCTIEKTHBHBIE
BHEJPEHHE HX
pE3yTTHTATOB, npoOnemMsl 1
oBGecreynBaTh (bopmymapyer
MepbL [IPUHITUIIBI
[IPOM3BOJICTBEHHO | PCIICHHA
# Ge3omacHOCTH aKTyalbHBIX
TIPH peLIeHHH Hay4HO-
KOHKPETHOH HMCCIIEI0BATEIBCKH
3a/la9H X 3a7a4 Ha OCHOBE
MCIIOJIb30BAHUS
KOMILJIEKCHOH
uHopmanuy, B
TOM YHCIIE Ha
cTBIKE oOacTei
3HAHUS;

) ITIK-1. Criocoben | IIK 1.1. 3naer CITOCODHOCTB cobecenoBaHue,
TBOPYECKH TEeOpeTHYecKHe IIPAMEHSTh Ha CUTYal[HOHHBIE
HCIIOJIE30BATE B OCHOBHI, MIpaKTHKEe OCHOBHBIE | 3a/1a4H,
Hay4HOH H METOJIOJIOTHIO H METO/IBI MHCBMEHHOE
IIPOU3BO/ICTBEHHO | METOIBI IIPOBEICHHS, TECTUPOBaHHE
- HCCTIeIOBAHNUS B 00paboTKH 1
TEXHOJIOTHYECKOH | BEIOpaHHOM ananmsa
JIesTeIEHOCTH obnacTu. pe3yIbTaTOB
3HAHHS IIK 1.2. Ymeer Hay4IHO-

(yHIaMEeHTATBHEI | OCYINECTBIAT HCCIIE0BATENBCKOM
X ¥ MIPUKJIAJHBIX | HAy4HO- paboTeI
pazzienoB HCCIIEIOBATEIbCKY
TUCUHUILIAH 10 paboTy B
(Momynei), BEIOpaHHOM
Olpe eSO IMHIX obnacTu
HAIIPABJIEHHOCTh | UCCIIEJIOBAHMS.
(npoduin) [IK 1.3. Bnaneer
IPOTpaMMBbI HaBbIKAMH
MarucTpaTypsl. obpaboTku
IOJTYUeHHBIX
pe3yabTaToB U HX
Ipe/ICTaBIICHHUS.

3. Conep:xanue pabo4veil nporpaMMmbl

3.1 O6bem yueOHOl JHCUMIIHHLI (MOXYJIS) M BHABI y4eGHOoH paboThI

Bupa yue0uoii padoThi

Beero yacos/

CemecTpsl




3a4eTHBIX B
CAHHHI]
4acoB

1 2 3

KonraktHas paGoTa (Bcero), B TOM 9HCIIE! 84/2,33 84
Jlexnuu (JI) 28/0,78 28
[Mpaxtayeckue 3ausatus (113), 56/1,55 56
CamocToaTeabHas pabdoTa 00yuaromerocs, B TOM YHCIIE: 168/4,67 168
[Toarororka k 3anstusM (I13) 114/3,17 114
IToaroroska k Tekymmemy xonTpomo (I11TK) 36/1,0 36
[Noaroroeka K mpoMexkyTouHoMy KOHTpoIo (IIIIK) 18/0,5 18
Bua npomMexxyrouHoii arrecranun | Ox3amer (J) 36/1,0 36
yac. 288 288

HUTOT'O: O6mas TpyaA0eMKOCTh
3ET 8 8

3.2. Ilepevenp pa3gesoB Y4eOHOH JHCIHHIIHHBI

H KOMIETeHUHH ¢

YKa3aHHEM COOTHECEHHBIX ¢ HHMH TEM pa3aejioB JTHCIHHIIJIMHBI

Ner/mn Hnpexc HaumeHnoBanue
KOMIIeTeHIIH pasae/a ydeOHoi Conep:xanue pasjea (TeMbl pa3/iejioB)
H AHCUHILTHHBI

1 2 3 4

1. | YK-1 B "
OITK-6 BEJICHHE B KpaTtkass HCTOpHS CTaHOBIEHHUS MOJEKYIIPHOM
OTTK -7 MOJIEKYISPHYIO Omonornu. OCHOBHBIE OTKDPBITHS MOJIEKYJIAPHOH
MK-1 duomnoruto Ouosoruy. 3agayn MONIEKyIIpHOH OHONOTHN

2 | YK-1 Muxkpockonusa. PeHTIeHOCTPYKTYpHBIA — aHalus3.
OIIK-6 Meroiii MomekyISpRoY PanguoakTuBHEIE H30TOIHL
OITK-7 PR YapTpaueHTpuyrupoBaHue. Xpomarorpadus.
TK-1 ' Onextpodopes. Kynerypa xnerok. beckierodnsie

cucTeMbl. MOHOKJIOHAIBHEIE aHTUTENA.

3. | YK-1
OITK-6
OITK-7 AMWHOKHCTIOTHI Crpoenue, cBOMCTBA U (DYHKIMHM aMUHOKHCIIOT.
[K-1

4. | YK-1
OIIK-6 Crpoense M  CBOWCTBA  NENTHIHOM  CBA3H.
OITK-7 [lentune u Oenxu Cr .

pOeHHE, CROUCTBA H (DYHKIIMH NENTUIOB

[K-1

5. | YK-1 [lepeuunas  cTpykTypa OenkoB.  Bropuunas
OlIK-6 CrpyxTypHas CTPYKTypa  OENKOB.O-CIIHpalb,  B-CTPYKTYpBL
OIIK-7 opranuzaiys 6enkos Ceepxpropuunas cTpykTypa. Homensl Tperndnas
IK-1 crpykrypa Oenka. (B3  craOHiHM3MpyrOLIMe




TPETHYHYIO CTPYKTYpy OenkoB. UeTBepTHYHAsA
CTPYKTYypa OenKoB.

6. | YK-1 IlepBuunas CTpyKTypa HYKICHMHOBBIX KHCIOT.
OIIK-6 0 B Kondopmanus KOMITOHEHTOB HYKJIEHHOBBIX
OIIK-7 H}}IIEHGKHOBH * | kucmot. Makpomonekynspaas crpykrypa JIHK.
TIK-1 [Tomumopdusm aBoiiHo# crmpamu JTHK. ®opmet

JIHK. Ceepxcrnupammzanus JTHK, ronouszoMepassl

7 gl;ﬂ{lé Crtpykrypa u ¢pynkuus PHK. MakpomonexysipHas
OITK-7 PHK ctpykrypa PHK. Buaer PHK. Konnenuus «Mup
ITK-1 PHK>».

g | YK-1 CrpykTypa OaxTepHaIbHON XPOMOCOMBL
OIIK-6 CrpykTypa TIPOKaPHOTHYECKHX TEHOB.
OIIK-7 bBakrepuanpibie IIasMuIbl.  CTPyKTypa TIeHOMa
TIK-1 CrpyxTypa FEHOMOB | 9YKapHOT. Kuneruka peaccolHalun

TIpO- | 3YKapHoT nenarypupoagHo# JIHK u cinoxnocTe renoma y
sykapuoT. Ilocne/l0BaTENbHOCTH — HYKJICOTHIOB
3YKapUOTHYECKOT0 resoMa. Crpykrypa
5YKapHOTHYECKOTO TEHOMa

9. | YK-I Benku ¥ (hepMeHTH], yJaCTBYIOIIHE B PEILTUKALIH
OTIK-6 JTHK. Perummkarust xpomocoMsl E.coli. Peruukanus
OIIK-7 Penmaxanus JTHK xpomocoM y oykapuoT. buocuntes JIHK Ha
[1K-1 matpure PHK (06patHas TpaHCKPHUIIIHS)

10.| YK-1 PHK-momamepaspl.  MHunuanus —TpaHCKPHUITIHH.
OIIK-6 T DnoHTanus. Tepmunaus TPaHCKPHIILAH.
OIIK-7 NGRS y Perynsiupst ~ TPAHCKPMIIMH.  AKTHBaTOpPbl M
IK-1 TRt penpeccopsl Tpauckpunimd, Onepon. Heratnsras

W TIO3UTHBHAS PErYIAIMsL,

11.| YK-1 Perymsmus
OIIK-6 TPaHCKPUILIHH y | Perynsums TpaHckpunuu# y 6axTepuaodara A.
OTIK-7 faxreprodara A.

[1K-1

12.| YK-1 PHK-momumepaszpl.  DakTopel  TPAHCKPHIIIHH.
OIIK-6 TparcKpunLH y | PerynastopHble IOCE0BATEIBHOCTH: SHXAHCEPEL,
OTIK-7 9YKapHOT. cai{JIeHCOpBI, aanTOPHEIE 21eMeHTHL. MeauaTopsl.
IK-1 [TpomyKTHI TPAaHCKPHUIIIHK

13.| YK-1 XpomatuH H  obOmas
OIIK-6 (ToTanpHAas) perynsnus | AUSTHIHPOBAHHE THCTOHOB. Poc(OpHIMPOBAHHE
OIIK-7 TPaHCKPHIILUH y | rHcTOHOB. JleMHHYIM XPOMaTHHA
[K-1 9YKapUOT

14.| YK-1 IIponeccuur y npokapuoT. Ilpomeccunr TPHK 1
OIIK-6 pPHKYy syxapuor. Ilpoueccunr MPHKy sykapuor.
OIIK-7 [Mponeccunr PHK MexaHu3MBl CIUTaficiHra. ATbTepHATHBHEIH CILIAN-
TIK-1 cuHT. VaNeHne «IUIIHUX» [0CIe10BaTeNbHOCTEH.

T[MpucoeauHeHHe HMOIUGUKAIMS HYKIEOTH/IOB.
15. gﬁ—é ] Pacnax MPHK Paspymenue MPHK Gaktepuit ¢ 5-xoHua: sd@ext

nonoxenus. Paspymenue MPHK oykapuwor ¢ 3-




OIIK-7 koHua. Poms momu(A) ¢parmenta. Bnusuue
ITK-1 MpoOJyKTOB ~ TpaHcisuuu Ha pacman  MPHK.
Brnusnaue nmurasios 6enka na pacnag MPHK.
16.| YK-1 ['eneTrueckuii koA. AKTHBallMsi aMHUHOKHCIIOT.
OIIK-6 Putocomsl. Pubocomansueie PHK. CpsssiBanue
OIIK-7 avuunokucnor ¢ MPHK. @yHKIHOHATBHEIE IEHTPEL
TK-1 pubocoMm. VHunmanwms, 3JIOHralMs W TCpPMHUHAIMUA
buocunres fenka: | TpaHCKPHUIILIKH. [TonmcoMBL OcoGenHoCTH
TpaHCHSANMsA, (ONAMHT, | TPAHCIANMH Yy IPOKApHOT H B MHUTOXOHIPHIX.
MO DUKAITHSL. WHruOuTopel  TpaHCISIMHA Y  IPOKApHOT H
SYKapHOT. @onguHr OenKoB. DaxTopHI,
OIIpeNIeNIIONIie TPOCTPAHCTBEHHYIO  CTPYKTYPY
HenxoB. Monenu csopaunBanus Oenkos. PaxTophI
donguara. DepmMeHTH! QOIIHHTA.
17.] YK-1 .
OTIK-6 PeseconEAIT ToMonorudnas pexoMmOuHanus, caiitcnenuduunas
OITK-7 peKoMOMHALHS, SKTONHYECKas peKOMOHHALHS
11K-1
18.| YK-1 IIporpamMmmupyemast
OLIK-6 KJIeTOYHas cMmepTh | [IporpaMMupyemas KI€TOYHAs CMEPTh (AMONTO3)
OlIK-7 (amomTo3)
ITK-1
19.| YK-1 [IpenmMeT W 3a1a4yd TCHHOHM HHKeHepuH. Paspurne
OIIK-6 METO/I0B MOJIEKYISpHON reHeTukd. [Ipakruueckoe
OIIK-7 HCIONIB30BAHAE HAYYHBIX JOCTHKEHHH B 00NacTH
IK-1 dusuKo-xuMudeckolt Guonoruu B OMOWHIYCTPUH.
O6mas cxemMa IPOBEACHHUS TE€HHO-HHKECHEPHBIX
Obmmue mnpusumnsl  # | pabor. @DepMEHTEl TEHETHYECKOH HHKEHEPHH.
METOJIBI reHHo# | MeToapl KOHCTPYHPOBAHUSA TIMOPHIHEIX MOJEKYI
HWHIKEHEPHHU JHK in vitro. Bextopusie Monexymsl JIHK.
Brenenue Monekyn JHK B wietku. Metozast
orbopa rEOpmaHBIX  KIOHOB.  Pacmmdporka
HYKIIEOTHIHOM TIOC/e/-BaTebHOCTH (ParMeHTOB
JTHK. Ammmdukanms nocnenoatensrocted JTHK
in vitro.
20.| YK-1 Beezenue miasMuaHbX U (aroeex Monexyn JIHK
OIIK-6 B KiaeTku E. coli. CTpoeHHe KIETOUHOH CTEHKH
OILIK-7 rpamMoTpunarenbHex  Gakrepui.  CdepommacTs.
TK-1 «Kanpuuesbie» KOMIIETEHTHBIE KIIeTKH.
Bekropnas CHCTEMA | Jpexrponopanud. Ynakoska JTHK dara mambra B
rpaMOTPULATEILHOA KarcHe! in vitro. MonekyispHsle BeKTOpsL E. coli.
63?613““ Escherichia | K jopupyiomme IJIa3MHHEIE BEKTOPBL
coli

Mounexynsaprsie BexTopbl Ha ocHoBe JIHK ara
nsMOa. HckyccTBEHHBIE fakTepuaIbHBIE
xpomocombl. @azmuapl. Knommpyronme BeKTOPEHI
Ha OCHOBE HHUTEBUOHBIX (aroB. @armMuipl.
BekTopHEIe TIa3MHIE], 00ecIeYMBarOIIUe IPSIMOH




otbop rUOpPUIHBIX JTHK. BexTopsl,
obecleurBaroIIfe YKCIPECCHIO 9y KEPOTHBIX TEHOB

B knetkax E. coli. Bekropm E. coli,

JIETEPMUHUPYIOIIHE  CEKPEIHIO  UYKEePOJHBIX
OenKkoB.
71.| YK-1 S cenpaiiii KoHCTpyupoBaHHE CEKPETUPYIOIIHX OpraHH3MOB.
' c u
OIIK-6 P Merabonudeckas WHXeHepHs. Beiienenune
BEIZICTIEHHE LIEJIEBBIX
OIIK-7 6 HKOB . [EHETHUECKH-MOTU(PUIIMPOBAHHEIX OPTaHU3MOB H
[=A) ¢
ITK-1 npobinema yaaneHus MapKePHBIX TEHOB.
YK-1 OCTHKEHHE
22. A 5 Dddexr 10361 TeHa TPH  MOJEKYIAPHOM
OIIK-6 TIOBBIIEHHOM
OITK-7 KJIOHAPOBaHUH. Biusaue 3 hEeKTHBHOCTH
o MPOLYKIIHH OenKoB,
TK-1 TPaHCKPHUIIIMA KIOHHPOBAHHBIX '€HOB Ha YPOBEHbB
KOJHPYEMBIX  TEHaMH,
ux oKcmpeccuu. IloBpimenne  3(Q(EKTUBHOCTH
KJIOHHPOBAaHHBIMHU B
_ . | Tpancnsumu  matpuunblx PHK  Crabuimmsanus
KJIeTKax Escherichia .
i aysxeponssx MPHK u Genkos B kneTkax E. coli.
coli.
23| YK-1 CpaBHHTEIBHEI  aHalIWM3  OpraHu3alud  H
OITK-6 pealM3anuy  TeHeTH4ecKod — umHpopmamuum Y
OIIK-7 Dxcnpeccus IpoKapuoTa  H 3YKapHOT. Dxcrpeccus
IK-1 KJIOHHPOBAHHBIX XPOMOCOMHBIX 3yKapHOTHYECKHX I'€HOB B KJIETKaX
SYKApHOTHYECKUX TEHOB | E. coli. Kroruporanue JHK-xonnii
B xiuerkax Escherichia | sykapuoruyeckux Marpuynerx PHK #w  mx
coli sKcrpeccHs B KieTkax E. coli. Dxcnpeccus B E. coli
XMMUKO-(EPMEHTATHBHO CHHTE3HPOBAHHBIX I'€H-
KBHBAIICHTOB 9YKAPHOTHUECKHUX IIOTHIICTITHIOB.
24 | YK-1 Beenenue wmonexyn JHK B knerku Bacillus.
OIIK-6 Crpoenue KIeTOYHOM CTEHKH TPaMITOJIOKUTETBHEIX
Tp P
OIIK-7 faktepuii. Tpancdopmanus KOMIIETEHTHBIX KIIETOK.
1K-1 VHuBepcanbHEIE METOJBl BBEICHHS IIIa3MUZ.
Tpancexumss. MomekynspHsle BeKTOpbl Bacillus.
Kionupyrommue BEKTOPHl Ha OCHOBe TUIA3MUA
cTaMIOKOKKOB M CTPENTOKOKKOB. BekTopsl Ha
['eHHO-HHJKEHEpHAS .
ocHoBe miasmuj Bacillus. BexTopHbIe TIIa3sMHIIBL,
cucTeMa o .
perummuupyrowmeecs B B. subtilis m B E. coll.
TPaMIIONIOKHUTEIBHBIX
N p BekropHas CcHCTEMa CEKPELUH  UYKEPOIHBIX
Bakrepuii pona Bacillus :
fenxoB w3  kiuetok  Bacillus. IlnasmumaHbie
HHTErpaTuBHble BEeKTOpPEL. (DaroBble  BEKTOPHI.
DKCIIpeccHsi Yy)KEPONHBIX TI€HOB B  KIETKax
Bacillus. OcoOeHHOCTH CTPOEHHS H OKCIPEeCcCHH
TeHOB TPaMIIOI0KUTETBHBIX DaxTepuii.
OnTUMH3aIKEA IKCIPECCHH KIOHHMPOBAHHEIX T€HOB.
CrabuiIbHOCTD TUTa3MHU B KiieTkax B. subtilis.
25. gII{I'Ié 6 ['eneTnyeckas Brenenue MOJIEKYII JIHK B KJIETKH
OTIK-7 UH)KEHEPHUS MmiekonuTalomux. Beenenne BupycHeix JIHK.
TK-1 KYJIBTHBHPYEMBIX Beenenve rmasmun  d (parmentos  JIHK.




KJIETOK MIJICKOIIHTAarOIIHuX

CrabuneHocTs rubpumubix  Monekyn JHK B
KyJbTHBHPYEMBIX  KJIETKaX  MIEKOMHTAIOMIKX.

['eneTHyeCcKas TpaHchopmanus KIIETOK
MIleKoNHTalommx. ['eHeTHyeckas TpaHchopMaLus
MYTaHTHBIX TUHUHA. Kotpancdopmanus.
JlOMMHAHTHBIE  aMIIHQUIHpyeMble  MapKephl
reHeTHYecKo  TpaHcopmamuu. — DOHCOMHBIE
BEKTOPEI TEHETHYECKOH TpaHchopMalHH.

Perynupyemast 3KCIIpeccHus LIENEBBIX TEHOB

26.

VK-1
OIIK-6
OIIK-7
ITK-1

TpaHcreHHbIE JKHBOTHBIC

[Tonyyenne TpPAHCTEHHBIX JKHBOTHBIX. KieTkd
TEpaTOKapIMHOMBl  MBIIIH. MuKponHBEKIIUSA
OOLMTOB. OMOpHOHATBHBIE CTBOJIOBBIE KIJIETKH.
PeTpoBHpYyCEL. DKCIIpeccHsl I'€HOB B TPaHCTEHHBIX
MBIIIAX. TpaHcreHHele KHUBOTHBIE B
dyHIaMeHTAIBHEIX HCClenoBaHusAX. HokayTHble
MBIIIH. PerynmupyeMoe BKIXOYEHHE-BBIKIIIOUEHHE
reHOB in vivo. BHOTEXHOIOrHYECKOE IIPUMEHEHHE
TPaHCTE€HHBIX JKHBOTHBIX.

gk

YK-1
OIIK-6
OIIK-7
[K-1

[Tomyuenue u aHamu3
TpPaHCTEHHBIX PACTEHUH

[leperoc TreHOB B pacTeHHs H3 Oakrepuil pona
Agrobacterium. HcrnonssoBanue miasman Ti A.
tumefaciens JUIS CO3aHUSI TPAHCTEHHBIX PACTCHHHA.
ITonyyeHne TpPAHCTEHHBIX PACTEHHH C IMOMOINEIO
GUHApHOM BEKTOPHOM cuCTeMBl A. fumefaciens.
DKCIIpeccHss W HacleNOBaHHE YY)KEPOIHBIX TEHOB,
BReJleHHBIX B pactenus B cocrase T-JIHK. IIpsamoii
METOJ| BBEJEHHUs TpaHcreHa B pacTeHus. CHHTE3 B
pacTeHHSX UYKEPOAHBIX OENKOB MEIHIIHHCKOTO
HasHadenus. TeparmeBTHYECKUE U JUATHOCTHYECKHE
anturena. Creqo0HBle BaKIUHEL [lepeHoc TeHOB B
pacTeHHs € TOMOILIBIO BHPYCOB. |paHCreHHas
CHCTEMA XJIOPOIIACTOB. DENKOBBIA CIUTAHCHHT B
TPAHCT€HHBIX PAaCTEHHAX. Y JaleHHe MapKepHBIX
reHOB M3 TpaHCreHHBIX pacTeHui. TpaHcrenHeie
pacTeHHS C HOBBIMH  OHMOTEXHOJIOTHYECKAMH
CBOMCTBAMHM. TpaHCI€HHBIE PACTEHHS B CEIBCKOM
XO035HCTBE

28.

VK-1
OIIK-6
OIIK-7
TIK-1

T'eneTnueckasa H
KJIETOYHAS WHIKEHEPHUS U
6ro0e30acHOCTh

Buobe3zonacHOCTE B KJIETOYHBIX, TKAHEBBIX H
OpraHoreHHeIXx  TexHosnorusax. Kiaccudukaius
PHCKOB  TPH  HCIOJIB30BAaHHM  I'EHETHYCCKH
MOIHPHUIMPOBAHHBIX pacTeHH. [Tumessle,
3KOJIOTHYECKHEe W arpoTeXHHYECKHE  PHCKH.
CroiicTBa TPaHCTEHHBIX 6enkoB. Pucku
TOPH30HTAIBHOTO nepeHoca TPaHCTEHHBIX
KOHCTpYKIMH. buostudeckne mnpobiieMbl T€HHOH
UH)XEHEPHUH, TeHOTEpaIuH, KIOHUPOBAHUSA
yeloBeKa M JKHBOTHBIX.  1'OCYIapCTBEHHEIH




KOHTpOJIb M TOCYNApCTBEHHOE pETYIHPOBaHHE B
0671aCTH TEHHO-HHXEHEPHOH e TENbHOCTH

3.3. Pasneb! yueGHOH AMCUMILIMHBI, BUb] YUeOHOII 1€ TeIbHOCTH H (POPMBI
KOHTpOJIA

Buas! yuednoi Popmel
NeATeTbHOCTH, BK/INYAs TeKyuer
caMOoCTOATEIbHYI0 padoTy 0

o0yJarmuxcs KOHTPOJI

Ne .. B Hacax |
Ner/ HauMenoBaHHe pa3/iesa y4eOHOH ( )
ycmeBae

n JAACIUTLTHHBI (MOLY st
Tpa (o5 MOCTH

(no
Hedenam
cemecmp

a)

J JIP | II3 | CPO | Bcero

1 2 3 4 5 6 7 8 9

1. 2 MMHCHEMEH
HOE
TECTUPOB
aHue,
YCTHBIN
orpoc,
KOHTPOJIb
Has
pabora,
cobecemo
BaHHE I10
CHUTYyaLuo
HHBIM
3aJauam

BBefenne B MOIEKYJISPHYIO OHOJIOTHIO.
Metonel  MonekyiaspHod — Omonorud. | 2 - 4 16 22
AMHHOKHCIIOTEI

2. 2 4 cobeceio
BaHHE TI0
CHTYaIlHo
[entuner u  Oenku.  CTpyKTypHas HHBIM
opramu3auus  OEIKoB. Hyxkneunosrie | 2 - 28 34 3ajadam,
xucnotel, JJHK IIHCBMEH
HOE
TECTHPOB
aHue

3. 2 4 YCTHBIH
ompoc,
2 - 20 26 | KOHTPOJIb
Hast
pabora

PHK. CrpykTypa TeHOMOB TIIpO- H
sykapuot. Perumakanus JTHK




Tpanckpumuus y ITpoKaproT. Perymsmus
TpaHCKpunuud y Oakrepmodara A
TpaHCKpHIILUSA Y 9YKApHOT.

16

22

KOHTpPOJIb
Hasl
pabora,
IIACBMEH
HOE
TECTUPOB
aHme,
YCTHBIH
OIIpoC

Xpomatue u obmias  (ToTalmbHas)
peryisius TPaHCKPHIIMH y J3YKapHOT.
ITpoueccunr PHK. Pacnan MPHK

16

22

cobecemo
BaHHE I10
CHUTYalHO
HHBIM
3aadam,
MHUChMEH
HOE
TECTUPOB
aHue,
KOHTPOJTb
Has
paboTa

BuocunTes Oenka: TpaHCIISLU,
bonaunr, MoiuHKATINS.
PexoMOuHarus. [Iporpammupyemas
KJIE€TOYHAas CMEPTh (alomnTo3)

16

22

cobeceno
BaHHUE I10
CUTYaIHo
HHBIM
3amavam,
MHCbMEH
HOE
TECTUPOB
anme,
KOHTPOb
Has
paboTta

OO6mpe TPHHLMILI B METOALI TEHHOH
HHKESHEPHH. Bextopnas cucTeMa
rpaMOTpHLATEILHOM DakTepuu
Escherichia coli

12

cobeceno
BaHHE TI0
CUTYaLHO
HHBIM
3a/1auam,
MHChMEH
HOE
TECTHPOB
aHue,
KOHTPOJb
Has
pabota




DKcrmpeccHs H  BBIIEIEHHE  IIENEBEIX
OenkoB. JIocTH)XKEHHE  IIOBBIIEHHOM
OpoayKuud  OeNnKoB,  KOJHPYEMBIX
reHaMi, KJIOHMPOBAaHHBIMH B KIETKax
Escherichia coli.

14

cobeceno
BaHMeE 10
CUTYyaruo
HHBIM
3aJadam,
MUCbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Has
pabota

DKCIpeccus KIIOHHPOBAHHBIX
JYKapHOTHYECKUX TE€HOB B KIETKax
Escherichia coli.

12

cobeceo
BaHHE I10
CHTYaIlHo
HHBIM
3azadam,
MIACHMEH
HOE
TECTHPOB
anue,
KOHTPOJIb
Has
pabora

10

['eHHO-UHKEHEPHAS cucTemMa
IpaMIIOIOKUTENBHEIX Oakrepuit poja
Bacillus

10

cobeceno
BaHHE TIO
CHTYallu0
HHBIM
3amavam,
IIHCBMEH
HOE
TECTHPOB
anme,
KOHTPOJIb
Hag
pabota

11

['eneTHueCKas HH)KEHEPHA
KYJTLTHBHPYEMBIX KJIETOK
MJIEKOTIA TAIOIIHX

14

cobeceno
BaHHe 110
CHTYAIHO
HHBIM
3aja4am,
IMHCHEMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Has
pabota




12

['eneTnueckas HH)XEHEPHS
KYJTBTHBUADPYEMBIX KJIETOK
MJIEKOITUTAIOIHX. Tpancrennsie
JKABOTHBIE

12

cobecenmo
BaHHUE 110
CUTYaIlH0
HHBIM
3ajadam,
[IHCBEMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Has
pabora

18

13

[lonydyeHWe ¥ aHalM3 TPaHCTEHHBIX
pacTeHui

cobeceno
BaHHUE IO
CUTYaIH0
HHBIM
3a71a4aM,
MIHCLMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hasl
paborta

10

14

leHeTHdeckasd W KJIETOYHAS HHIKCHEPHS
1 OM00e30IacHOCTE

cobeceno
BaHHE 110
CHTYaIHO
HHBIM
3a/auaM,
MIHCbMEH
HOE
TECTHPOB
aHue,
KOHTPOJb
Has
pabora

10

Dk3a

36

HUTOI'O:

28

56

168

288

yueGHOM AHCHUNIHHBI (MOTYJ15).

3.4. HazpaHMe TeM JIEKIHi H KOJHYECTBO YacOB II0 ceMecTpaM H3y4eHHus

Ne
n/n

HazpaHne TeM JeKknuii yaedHoil JucHHNIHHBI (MOXys)

CemecTp

2

1

2

3




1 | BeemeHue B MOJNEKYISPHYIO OHOIOTHIO. MeTo bl MOTIEKYIAPHO#H

Omomoru. AMHHOKHCIIOTHI %
2 | Ierruae: u 6enxu. CTpykTypHas oprausanus 6enxos. HykinenHosbie )
kucnotel, JJHK
PHK. CTpykTypa TeHOMOB [pO- i 9ykapuoT. Permakauus JTHK 2
4 | TpaHCKpHTIMS Y NPOKApHOT. Perynsius TpaHCKpUIIuK y Oakreprodara )
\. TpaHCKpHIIIIKS y SyKapHOT.
5 | Xpomarus 4 obmias (TOTaibHast) PErysiis TPAHCKPHIIIKH Y OYKapHOT. ?
ITponeccunr PHK. Pacnan MPHK
6 | BrocurTes Genka: Tpacnsuys, Gponauar, Moaudukanus. PekoMOHHATIHS. 5
I[IporpaMMupyeMast KIIeTOUHas CMEPTH (a1omnTo3)
7 | O6Imre IPUHIHUILL ¥ METOIH! F'eHHOH HIkKeHepud. BekTopHas cucTeMa ’

rpamMoTpulaTenbHOi baktepun Escherichia coli

8 | DKcrpeccHs ¥ BbIIENEHHE LENEBbIX OCIKOB. JlocTHIKEHHE TOBBILIEHHOH
NPOAYKIHE GENKOB, KOJUPYEMBIX TeHAMH, KIOHHPOBAHHBIMHU B KIIETKaX 2
Escherichia coll.

9 | Dxcrpeccust KIOHHMPOBAaHHBIX — JYKapMOTHYECKHX TEHOB B  KIETKaX
Escherichia coli. 2

10 | T'eHHO-HHEXeHepHAs CHCTEMa IPaMIIONOKATENbHBIX OaKkTepuil posia

. 2
Bacillus
11 | TeneTHueckas HHKEHEPHS KYJIbTUBHPYEMBIX KJIETOK MIEKOIHTAOIINX 2
12 | [eneruueckas HHXKeHepHsl KyTbTHBHPYEMBIX KICTOK MJICKONHMTAIOMIHX.
TpancrenHnble KUBOTHEIC 2
13 | INonydyeHHe ¥ aHATM3 TPAHCTEHHBIX PACTCHUH
14 | TeneTHueckas ¥ KIE€TOYHAS HHIKEHEPUS U 6100€301acHOCTh
Hroro 28

3.5. Ha3BaHHe TeM NPAaKTHYECKHUX 3aHATHH B TOM YHCIe NPAKTHYECKOH
NOArOTOBKH M KOJHYECTBO YaCOB M0 ceMecTPaM H3y4YeHHUs Y4eOHOH IMCUHIITHHBI
(Moxyans).

Ne CemecTpbl
/i HasBaHne TeM NpaKTHYECKHX 3aHATHI yIeGHOH THCHAIIAHEI (MOYJIs1) 5
1 2 3
i BeefeHHe B MOJEKYISPHYH) OHONOTHIO. MeTofbl MONEKYISIpHOH 4
OHOI0THH. AMUHOKHCIIOTEI
5 [Mentuasr u Genxku. CrpykrypHas opraHusanus Oenkos. HykiieMHOBEHIE 4
kucioTsl, JJHK
3 | PHK. CTpykTypa reHoMOB Tpo- i sykapHoT. Permukauus JTHK 4
i TpaHCKpHIIHS ¥ TIPOKapHOT. Peryimiims TpaHckpummuy y bakreprogara

A. TpaHcKpHNIIMA Y 5YKapHOT.




g Xpomarud | o0mias (ToTanbHas) PeryJisuis TPAaHCKPHIIIMH y 3yKapHOT. 4
ITponeccunr PHK. Pacian MPHK
6 | buocuaTes Genka: Tpancsiys, Gonaunr, MoauduKanus. PekomMOuHanHs. 4
[IporpaMmupyemas KIeTOUHas CMePTD (aIlONTO3)
7 | Obmue NpEHLMIBL ¥ METOJAB TeHHOH MHkeHepud. BexTopHas cucrema 4
rpamMoTpHuaTebHO Gaktepun Escherichia coli
8 | DkchpeccHs U BBIIETICHHE LeeBbIX OenKkoB. JlocTHKeHHe TOBBIICHHOH 4
IPOIYKIHK OEKOB, KOAUPYEMBIX TeHaMH, KITOHUPOBaHHBIMHU B KIETKaX
Escherichia coli.
9 | DxcnpeccHs KIOHHPOBAHHBIX 3YKaPHOTHYECKHUX F€HOB B KIIETKaX 4
Escherichia coli.
10 | I'enHO-HHKEHEPHAsl CUCTEMA IPaMIION0KHUTENbHBIX OaKTepHi posia 4
Bacillus
11 | IeneTruecKasl HHXeHepHUS KyIbTHBUPYEMBIX KIETOK MICKOITHTAROLIMX e
12 | I'eneTHuecKas MHKEeHePHUs KyIbTHBAPYEMBIX KIETOK MIIEKOITHUTAIOIIHX.
TpaHcreHHEIE JKHBOTHBIE
13 | ITomy4enue 1 aHANTN3 TPAHCTEHHBIX PACTCHUH
14 | T'eneTudeckas U KJIeTOYHas HEKeHepHs # 6M00e301acHoCTh
Hroro 56
3.6. JIaGopaTopHbIH NPaKTHKYM
He nperycMOTpeHO y4eOHBIM MIaHOM.
3.7. CamocTosTenbHasi paboTa o0y4aromierocs
3.7.2. Buasi CPO (BHEAYVIUTOPHASI PABOTA)
Ne
Ne Bceero
cemMecT Tema CPO Buasr CPO
n/n 4acoB
pa
1 2 3 4 5
L. 2 Kpartkas  ®CTOpMSl  CTAHOBJICHHSA
MOIEKYIISIPHOR 6H0J101"HI/1“. HOATOTORKA K 3AHATHIO,
OCHOBHBIE OTKPBITHSL MOHBKYJUIpHOI;i IOITOTOBKA K TEKYIIEMY 4
OuoMorHH. 3amadd  MOJEKYJIAPHOH KOHTPOJTIO
Ouonorun
2.
< MBRDOCKHT. . [IOJITOTOBKA K 3aHATHIO,
PeHTrenocTpyKTypHBIH aHamus. [OATOTOBKA K TEKYIIEMY 4
Pannoak THBHBIE H30TOIIBL KOHTPOIIIO
3. 2 VYibTpanesTpuyrupoBaHue. MOArOTOBKA K 3aHATHIO,
Xpomatorpadus. Dnexkrpodopes. IOATOTOBKA K TEKYIIEMY 4
KOHTPOJIIO
4.
2 KynmeTypa xneTok. beckneTodnkle ks el
MOTOTOBKA K TEKYIIEMY 4
CUCTEMEL. MOHOKJIOHAJIEHEIE
KOHTPOJIIIO




aHTHTECIIA.

CrpoeHne, CBOWCTBA M (QyHKUUH
AMHWHOKHCIIOT.

IIOAroTOBKa K 3aHATHIO,
[IOATOTOBKA K TEKYIIEMY
KOHTPOIIO

CTpoeHHe M CBOKMCTBA MNENTHIHON
cea3d. CtpoeHue, CBOWMCTBA H
(YHKIMH NENTHAOB

MOATOTOBKA K 3aHATHIO,
[O/rOTOBKA K TEKYIIEMY
KOHTPOJIIO

Ilepuunas  CTpyKTypa  OEJIKOB.
Bropuunas cTpykTypa OEnKOB.O-
CIIUpab, B-CTPYKTYDEL.
CeepxBTOpHYHAs CTPYKTYpa.

IIOArOTOBKA K 3aHATHIO,
MMOATrOTOBKA K TEKYHIICMY
KOHTPOJIO

Tpetnunas crpykTypa 6enka. Cpssu
cTabMITH3UpYIOIINE TPETUIHYIO
cTpykTypy Oenkos. YerBepTuuHas
CTPYKTypa OenKoB.

MOJIrOTOBKA K 3aHATHIO,
IOJTOTOBKA K TEKYLIEMY
KOHTPOJTO

TlepsuuHas CTPYKTYpa HyKJIECHHOBBIX
KHCIIOT. Kondopmanus
KOMITOHEHTOB HYKJIEMHOBBIX KHCIIOT.

TIOATOTOBKA K 3aHSTHIO,
IIOJArOTOBKA K TEKYIIEMY
KOHTPOIIIO

10.

MaxkpomonexyJspHas CTPYKTYpa
JHK.  Tlomumopduam  IBOHHOM
coupanu  JJHK.  @opmer  JTHK.
Ceepxcrmpany3sanus JHK,
TOIIOU30MEPa3kI

MOATr0TOBKA K 3aHATHIO,
IIOATrOTOBKA K TECKYIIEMY
KOHTPOJIIO

11,

Crpykrypa u  ¢ysxkuus PHK.
MaxpomoneKynspHas CTPYKTypa
PHK. Buasr PHK. Konnennust «Mup
PHK .

MIOJIrOTOBKA K 3aHATHIO,
[IOJIrOTOBKA K TEKYIIEMY
KOHTPOIIO

12.

CrpykTypa faxTepuanbHON
XPOMOCOMBI. CtpyxTypa
POKaPHOTHYECKUX I'EeHOB.
BaktepuansHble T1a3MHUIBL

CrpykTypa reHoMa 3yKapHuoT.

TIOATOTOBKA K 3aHATHIO,
IIOJITOTOBKA K TeKYIIEMY
KOHTPOJIIO

Kunernuka peacconuala
NIeHATYpUPOBAHHOM JTHK %}
CIIOKHOCTB T€HOMAa Yy JYKapHoT.
[TocnenoBaTeNbHOCTH  HYKIICOTHIOB

9YKApHOTHUECKOI O reHoMa.
CtpyxTypa AYKapHOTHYECKOTO
reHoma

MOATOTOBKA K 3aHATHIO,
MOATOTOBKa K TEKYIIEMY
KOHTPOJIO

Benku u hepMeHTHI, y4acTBYIOIIHE B
perumkamn  JIHK.  Pennmkanus
XpoMocoMmsl E.coli.

MOATOTOBKA K 3aHATHIO,
IOATOTOBKA K TEKYLIEMY
KOHTPOJIXO




15.

Pennukanus XpoMOCOM Yy 3YKapHoT.
Bbuocunres JIHK ma marpune PHK
(oOpaTHast TpaHCKPHUIILIKSA)

NoArOTOBKA K 3aHATHIO,
IOoAT0TOBKA K TCKYIIEMY

KOHTPOJIIO
16. PHK-nosmumepassl. Muunuanus
TPaHCKPHIILIUH. DIIoHTAIH.
Tepmunaumus TPAHCKPHITLIHH. i r—
Perynsanus TPaHCKPHUIILIAH. NOATOTOBKA K TEKYIIEMY
AKTHBATOPHI H penpeccopsl KOHTPOJIIO
tparckpunuui. Onepon. Herarusnas
¥ TIO3UTUBHAS PETYIISLIH.
17. Perynsmus ~ TPaHCKDUIMH Y TIOZITOTOBKA K 3aHATHIO,
6axTeprodara A. MOJTOTOBKA K TEKYLIEMY
KOHTPOJIO
18. PHK-nomimMepassl. daxTopsl
TPaHCKPHIIIHH. Perynsropusie
oCIea0BaTENFHOCTH: SHXaHCEPHI, OATOTOBKA K 3aHATHIO,
CalJIeHCOPEI, aAallTOPHBIE SIIEMEHTEL IIOATOTOBKA K TEKYIIEMY
Menuaropsl. [1poayKThI KOHTPOIIO
TPaHCKPHUIILIAHR
19.
AUeTHITHPOBaHUE THCTOHOB. e ——
@ochopunupopanue THCTOHOB. MOATOTOBKA K TEKYIIIEMY
HemunyIs XpoMaTHHa KOHTPOJIO
20. [IpoueccHur y TIPOKapHOT.
IMpoueccunr TPHK u  pPHKy NOJAr0TOBKA K 3aHATHIO,
sykapuotT. [Iponeccunr  MPHKy IIOATOTOBKA K TEKYIIEMY
3yKapHoT. MeXaHu3Mbl CIUTAHCHHTA. KOHTPOID
21. ATBTEepHATHBHBIH CTLIaNCHHT.
He <«JTHIIT »
¥ naner y BT MOArOTOBKA K 3aHATHIO,
TIOCTIEIOBATENBHOCTEH. [TOATOTOBKA K TEKYIIEMy
[TpucoenuHenue UMOAUDHKaALHSA KOHTPOJTIO
HYKJICOTHIIOB.
22. Paspymenne MPHK 6Gakrepuii ¢ 5-
KOHIIa: st ekt TIOIIOYKEHHUA.
Pazpymenne MPHK sykapuor ¢ 3- — Tr—
konna. Ponp mnomu(A) dparmenTa. TOATOTOBKA K TEKYIIEMY
BnusHAE MPOAYKTOB TPAHC/SIMM Ha KOHTPOJIIO
pacan MPHK. Bimsuue nuranmos
Oenka Ha pacnag MPHK.
23. 'enetuueckud  KoJ.  AKTHBalUsd

AMHHOKHCIIOT. Pubocomel.
Pubocomaneurle PHK. Craszeianue
aMHHUHOKHCIIOT c mMPHEK.
OyHKIHUOHATBHEIE LIEHTPEl pHOOCOM.
Muunmanus, 3JIOHTALHA a

IIOATOTOBKA K 3aHATHIO,
MOITOTOBKA K TEKYIIEMY
KOHTPOJIO




TEpPMUHALNS TPaHCKPUIILHH.
ITomucomerl.

24. Ocobennoctu TPaHCIIAIIH y
IPOKapMOT M B  MHTOXOHIPHAX. T ——
Huruburops TpaHCIIALUH y MOJIFOTOBKA K TEKYIIEMY
IIPOKapUOT ¥ JyKapuoT. DoauHT KOHTPOJIO
OenKoB.

25. dakTopHl, OIlpeeNsIomue
TPOCTPAHCTBCHHYIO CTPYKTYPY IOJTOTOBKA K 3aHSTHIO,
benxoB. Mopgenu  cBOpauMBaHUA IOJIFOTOBKA K TEKYIIeMy
OenkoB.  @akTopel  (onauHra. KOHTDOITIO
depmeHTH! (HOJIUHTA.

26. TomotoruuHast pexoMOuHAaIHs, HONIOTORKE K SAESTHIO,
caiircnenuduyunas  pekoMOMHAIMS, MOJIFOTOBKA K TEKYIIEMY
IKTOITHYECKAsT PEKOMOUHAITHS KOHTPOJTIO

27. [Iporpammupyemas KJIeTOYHAas IIOArOTOBKA K 3aHATHIO,
CMEPTh (aHOHTO3) IIOATOTOBKA K TEKYIIEMY

KOHTPOJTFO

28. IIpeamMer ©W  3amayd FeHHOM
HWHIKEHEPHH. Pazeutne METOO0B
MOJIEKYIPHOM TeHeTHKH.

ITpakTHyeckoe HCIOJIb30BAHHE

HAYYHBIX JOCTH)KEHHH B obnactu MOATOTOBKA K 3aHATHIO,
Gbu3MKo-XxUMHUeCKON Ouonoruu B IIOATOTOBKA K TCKYIIEMY
Ouomnayctpun.  OOmas  cxema EKOHTPOIIO
IIPOBEACHHA T€HHO-HHXCHCPHBIX

pabotr. DepMeHTEl TI'eHeTHYecKOoH

WHIKEHEPHH.

29. MeTo bl KOHCTPYHPOBAHUSA [IOATOTOBKA K 3aHATHIO,
rudpuanex monekyn JIHK in vitro. [IOJITOTOBKA K TEKYIIEMY
Bektopusie MOIICKYJIbI JIHK. KOHTPOIXO
Brenenue monexkyn JJHK B kineTku.

30. Mertozasl oTOopa rHOPUAHEIX KIOHOB. II0JArOTOBKA K 3aHATHIO,
Pacmmporka HYKJIEOTHIHOH IIOJITOTOBKA K TEKYILIIEMY
MOCJIeI-BaTENMEHOCTH  (parMeHTOB KOHTPOIIIO
JIHK. AmmmabuKamus
nocnegosarensHocreit JIHK in vitro.

31,

Brenenve miasMUIHBIX U (aroBbIxX
monexkyn JIHK B xnetkm E. coli.
Ctpoenue KJIETOYHOM CTeHKH
rpaMOTPHLATENBHBIX OaxTepuii.
CdepomnnacTsl. «KaneipueBsie»
KOMIIETEHTHBIE KIETKH.
DIIeKTponoparsl.

IIOArOTOBKA K 3aHATHIO,
IOATOTOBKA K TEKYIIEMY
KOHTPOIIIO




(U8 )
=]

VYnakopka JITHK dara nsmbua B
Kancuael in vitro. MoJeKyIsapHbIe
BekTOopel E. coli. Kionupyroume
IJIa3MHUIHBIE BEKTOPEI.
MOJIBK}’JIHPHBIB BEKTOPLI Ha OCHOBE
JHK ¢ara nsmbna. MckycerBeHHble

IIOATOTOBKA K 3aHATHHO,
IOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

OakTepHaTbHbIE XPOMOCOMBL
Da3zMuIEL

33. Knonupyromue BEKTOpPHl Ha OCHOBE MOJrOTOBKA K 3aHSATHIO,
HHUTEBUIHBIX  (aroB.  DarMujbL NOATOTOBKA K TEKYIIEMY
BektopHEie TIJTa3MHU/IBI, KOHTPOJIXO
obecrieynBarolqye NOpsMoi  oTOOp
rubpunnex JTHK.

34. BekTopsl, obecneunBaromye IIOJIrOTOBKA K 3aHSTHIO,
IKCIIPECCHIO YYKEPOJHBIX T'€HOB B MIOATOTOBKA K TEKYIIEMY
knetkax E. coli. Bexrtopel E. coli, KOHTPOIIIO
JIeTepMUHUPYIOITHE CEKPELIHIO
qyKEPOIHBIX OENKOB.

35. KoHctpyupoBanue CeKpeTHPYIOIIHX IIOJITOTOBKA K 3aHATHIO,
OpPTaHHU3MOB. MeTtabonuyeckas NIOATOTOBKA K TEKYIIEMY
HHKXEHEpPUS. KOHTPOJIO

36. Brinenenne MOATOTOBKA K 3aHITHIO,
reHeTHYeCKU-MOAUPHUIIHPOBAHHEBIX MOATOTOBKA K TEKYLIEMY
OpraHu3MoB W TpobieMa yIaleHHs KOHTpPOJIHO
MapKepHBIX TEHOB.

37. Dddexr pi(ek35 reHa npu TIOATOTOBKA K 3aHATHIO,
MOJIEKYJIIPHOM KJIOHHPOBAHHH. TIOJIrOTOBKA K TEKYLIEMY
Brusgane pPexTHBHOCTH KOHTPOJIXO
TpaHCI{pHHHHH KIIOHHPOBAHHBIX
TEHOB Ha YPOBEHE UX DKCIIPECCHH.

38. [loBprmenuE sbdexTHBHOCTH MO/ITOTOBKA K 3aHSTHIO,
TPaHCISLHU MAaTpPHYHBIX PHK TMOATOTOBKA K TEKYIIEMY
Crabunmmsauus gyxepoansx MPHK KOHTPOIIIO
1 OenkoB B KIeTKax E. coli.

39. CpaBHUTENBHBIH AHATH3 IIOJrOTOBKA K 3aHATHIO,
OpraHu3aluH %} peanu3anuu [IOJrOTOBKA K TEKYIIEMY
reHeTudeckol  uHopManmu y KOHTPOTIO
IIPOKapHOTa U DYKapHOT.

40.

DKcmpeccus XPOMOCOMHBIX
3YKapHOTHYECKMX TeHOB B KIETKax
E. coli. Knonupopanue JIHK-xomuit
sykapuoTHdeckux Mmartpuuneix PHK
U UX JKCHpeccus B Ki1etkax E. coli.

MOATOTOBKA K 3aHATHIO,
IIOATOTOBKA K TEKYIIEMY
KOHTPOITIO




41.

Oxcnpeccust B E. coli XuMHKO-
(GepMEHTaTHBHO CHHTE3UPOBAHHBIX
T€H-3KBUBAJICHTOB 3YKapUOTHYECKUX
HOJIAIIENI TH/IOB.

ITOIFOTOBKA K 3aHSATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOIIO

42. Beenenue monexkyn JHK B xnetku IOJrOTOBKA K 3aHATHIO,
Bacillus.  CtpoeHuHe  KJIETOYHOH NOATrOTOBKA K TEKYILEMY
CTEHKHU I'PaMIIOJIOKHTETbHBIX KOHTPOJIXO
OakTepuii. Tpanchopmarus
KOMIIETEHTHBIX KJIETOK.

43. VHuBepcaibHble METOJABI BBEJICHUS IIOATOTOBKA K 3aHATHIO,
mra3Muz. Tpanchexims. IIOATOTOBKA K TEKYILEMY

KOHTPOIO

44. Monekynspuele BeKTOpsl Bacillus. IIOATOTOBKA K 3aHATHIO,
Knonupyromue BEKTOpPEI Ha OCHOBE IIOATOTOBKA K TCKYLIEMY
TITa3MUL cTaHIIOKOKKOB %} KOHTPOJO
CTPENITOKOKKOB.

45. Bekropel Ha OCHOBE  ILIAa3MUI IOATOTOBKA K 3aHATHIO,
Bacillus. BexTopHble I1a3MHIBI, IIOATOTOBKA K TEKYILEMY
perumnupytonmecs B B, subtilis u B KOHTPOIIXO
E. coli. BexrtopHas  cucrema
CEKpELMH YyKEepOJHBIX OEIKOB u3
knetok  Bacillus. I1n1azMuHbIe
HMHTETPATUBHEIE BEKTOPHL.

46. @aroBble  BEKTOPBL.  DKCIIPECCHS [IOIFOTOBKA K 3aHATHIO,
YyKEPOJHEIX T€HOB B  KIJETKax IIOArOTOBKA K TEKYLLEMY
Bacillus. OcobeHHOCTH CTPOCHHS W KOHTPOJIXO
SKCIPECCHH TeHOB
TPaMIOIOXUTENBHEIX OaKTepHii.

47. Ontumuzanus 9KCIIPeCCHH TIOATOTOBKA K 3aHATHIO,
KIIOHHPOBAHHBIX T€HOB. IIOJIrOTOBKA K TEKYLIEMY
CrabuapHOCTE INIa3MH] B KJIeTKax B. KOHTpOIIIO
subtilis.

48. Beenenune monexyn JIHK B knmetkn IIOATOTOBKA K 3aHATHIO,
MJICKOITH TAIOIITHX. Beenenne IIOArOTOBKa K TEKYIIEMY
Bupycubix [IHK. Benenue nnasmun KOHTPOJIXO
u ¢parmentoB JIHK. CrabunsHOCTb
rubpuaabix  monekyn  JIHK B
KYJIbTUBHPYEMBIX KJIeTKax
MIIEKOIHUTAIOIIHUX.

49. [eneTuueckas TpaHchopMmarus IIOArOTOBKA K 3aHATHIO,
KIIETOK MJICKOTTMTAIOIINX. MOJIFOTOBKA K TEKYLIEMY
['eneTnueckas Tpa"chopMars KOHTPOJIO
MYyTaHTHBIX JTMHHHA.

Korpancdopmarnius.




50.

JIoMHHaHTHBIE aMIUTHQUIUpPYEMBIE

MapKephl ICHETUYECKOM
TpaHcopMalyu. DIHUCOMHBIE
BEKTOPHI TeHEeTHYECKOH
TpaHchopMalyH. Perynupyemas

SKCIIPECCHA LECICBBIX 'EHOB

MOJTOTOBKA K 3aHSTHIO,
TOJIOTOBKA K TEKYIEMY
KOHTPOJIIO

51,

[lonyuenue TPaHCTEHHBIX
’KMBOTHBIX. Knetxu
TEpPaTOKaPIHHOMEI MBIIIH.
MUKpPOHHBEKLHA OOI[UTOB.

OMOpHOHAIIbHBIE CTBONIOBBIE KIIETKH.
PerpoBupycel. DKcIIpeccusi TeHOB B
TPAaHCI'€HHBIX MbIIax. [paHCTEeHHBIE
JKHBOTHBIE B (PyHIaMEHTAIBHBIX
HcclnenoBaHusax. HokayTHble MBILIH.
Perynupyemoe BKJIIOYEHHE-
BRIKITIOYEHHE  T'E€HOB in vivo.
buotexHOnoruyeckoe NpPUMEHEHHe
TpPaHCTEHHBIX JKUBOTHBIX.

TIOArOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIXO

52.

[lepeHOC TEHOB B pacTeHHs U3
Oaktepu#i  poma  Agrobacterium.
Wcnons3oBanue mmasmua  Ti A
tumefaciens U1 CO3/1aHuA
TpaHCTeHHBIX pacTeHui. Ilonydenue
TPAHCTEHHBIX pacTEeHHIl ¢ IOMOIIBIO
OMHapHOH BEKTOPHOH CHCTEMBI A.
tumefaciens. JKcnpeccHs H
HaclleJOBaHHE YYKEPOIHBIX TEHOB,
BBEJICHHBIX B pacTeHHs B cocrase T-
JHK. Ilpsmoit MeTon BBEHCHHSA
TpaHCTeHa B pACTEeHHUS.

TOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKyIIeMy
KOHTPOJIKO

CunTes B pacTeHHSAX YyKepOIHBIX
OeNKOB MEIMIIMHCKOTO Ha3HAueHHS.
TepanesTrHueckue 151
JUAarHOCTHYECKUE aHTUTENA.
Crenobupie  Bakuuebl.  llepenoc
F€HOB B PpAcTeHHMS C IIOMOIIBIO
BUpycOB. TpaHcrennas cucrema
XJIOpOILTacTOB. benKoBEIH crmaiicuHTr

B TPaHCTCHHBIX pacTeHHAX.
Y nanenne MapKCEpHBIX TE€HOB H3
TpaHCTCHHBIX paCTeHI/Iﬁ.

TpancreHHrle pacTeHHs C HOBBIMH
OHOTEXHONOTHYSCKUMH CBOHCTBAMH.
TpancreHHsle pacTeHHs B CEJIBCKOM
X03SHCTBE

IIOAroTOBKA K 3aHATHIO,
IMoATrOTOBKA K TEKYIIEMY
KOHTPOJIIXO




54.

2 BuobezomacHocTs B KJIETOYHBIX, HOATrOTOBKA K 3aHATHIO,
TKaHEBBIX H OpraHOI€HHBIX [OJArOTOBKA K TEKYIIEMY
TEXHOJIOTHSX. Knaccupukanus KOHTpOJIIO
PHCKOB pH HCIIONb30BaHU U
reHETHYECKH  MOJH(GHUIUPOBAHHBIX
pactenuii. [Tuiepsle, 5KOIOTHYECKHE
" arpoTeXHUYECKHe PHCKH.
CpoiicTBa TpaHCTEHHBIX OEIIKOB.

55.

2 Prcku TropHM30HTAIBHOIO IIEpeHOCca MOJrOTOBKA K 3aHATHIO,
TPAaHCT€HHBIX KOHCTPYKIHH. NOATr0TOBKA K TEKYLIEMY
BuostHyeckue TpodIeMbl TE€HHOH KOHTPOJIIO
HH)KEHEPHH, TeHOTepaluH,
KJIOHMPOBaHHs qeJioBeKa U
JKUBOTHBIX. T"ocynapcTBEHHBII
KOHTPOb M IOCYJapCTBEHHOE
peryaupoBaHHe B 00IacTH TEHHO-
HMHKEHEPHOIH NeATelbHOCTH

HUTOT O gacos B cemecTpe:
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3.7.3. IIpumepHasi TeMaTHKA KOHTPOJILHbIX BONPOCOB

Cemectp Ne 2.
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BBejieHHE B MOJIEKYJIIPHYIO OHMOIIOTHIO.

MeTomp1 MOJIEKYIApHOH OHONOTHH.

AMMHOKUCIIOTEL.

ITenTune! 1 OenKH.

CTpyKTypHas opranu3aiys 0eIKoB

Hyxneunossie kucnotsl, JTHK.

PHK.

CTpyKTypa reHOMOB IIPO- X 3YKapHOT.

Pemnukarus JTHK.

Tparckpunuus y mpoKapuor.

DepMeHTBI TEHETHYECKOH HHIKCHEPHH.

Metosl KoHCTpyHpoBanus ruOpunHex Monekya JIHK in vitro.
Mounexynaprsie Bektops! Ha ocHoBe JJHK dara nsamOaa.
Kocmunpr. @azmusl. @arMusl.

BekTopHBIE I1a3MHIEL

CTpoeHue KIETOYHOH CTeHKH IPaMIIONIOKHTENBHBIX DaKTepHil.
Tpancthopmaiust KOMIETEHTHBIX KIIETOK.

KHOHHPYIO]I[I/IE BEKTOPEI HA OCHOBE IIIIa3MH CTa(bI/IJIOKOKKOB H CTPEIITOKOKKOB.

[Tna3MuIHEIE HHTETPATHUBHEIE BEKTOPEL

OcoGEeHHOCTH CTPOEHHS M SKCIIPECCHH FEHOB TPAMIIONIOKUTENBHEIX DaKTEPHi.

I'enetnueckas TpancdhopmMarys KI€TOK MIEKOMUTAIONIHX.
I'eneTnueckas TpancHopManys MyTaHTHBIX JTMHHH.

Kotpancopmanus.

TpancreHHbIe pacTeHUs ¢ HOBEIMH OHOTEXHOJIOTHYECKAMH CBOMCTBAMH.




25.  TpaHcreHHbIE paCTEHHS B CEBLCKOM XO3SHCTBE.

4. Ouenounble MaTepHa/bl [Js KOHTPOJISI yCIEeBAeMOCTH H Pe3yJIbTaTOB
ocBOEeHHS Y4eOHO#H JHCUHIIHHBI (MOIY151)

4.1. Ilepeyenb KoMNeTeHUHH H HHAMKATOPOB JOCTHKEHHSI KOMIETEHIHH ¢
yKa3aHHeM COOTHeCeHHBIX ¢ HIMH 3allJIaHUPOBAHHBIX Pe3yabTAaTOB 00y4YeHus no
pacnunanHe. Onucanue KpuTepHeB H MIKaJ OLEHHBAHHUS Pe3yJIbTaTOB 00y4eHus
no AUCHHUILIHHE.

Kon u dopmymmpoBka xomnerenuuu: YK-1. CrnocobeH ocCylIeCTBIATh KPHTHYECKHH aHaHs3
npo0JIeMHBIX CHTYyalMil Ha OCHOBE CHCTEMHOrO IOAXO[a, BhIpadaTblBaTh CTPATETHIO [EHCTBHIL.
OITK-6. Croco0eH TBOpYECKM IPHMEHSTh M MONU(DHUIHPOBATL COBPEMEHHBIE KOMIIBIOTEPHEIE
TEXHOJIOTHH, paboTaTh ¢ mpodeccHOHaTBHBIME Oa3zaMM JaHHBIX, MPOGEeCcCHOHAIBEHO O0GOPMIATE H
IpeJICTARIATE Pe3yIbTaThl HOBBIX pa3paboToK.

OIIK-7. Cnocoben B cepe cBoel npodeccHOHATIBHON AEATEIbHOCTH CaMOCTOSITEIBHO ONpPENEATh
CTpAaTErrui0 H MpOoOJIEMATHKY HCCIeIOBaHUM, IPUHUMATL PEIICHUs, B TOM HHCIE MHHOBALIMOHHBIE,
BBIOMpATh W MOAUGUIIMPOBATH METO/IBI, OTBEYATh 338 KAYECTBO paboT M BHEIPEHHE MX PE3YIILTATOB,
obecrieuuBaTh MEpPBI IPON3BOICTBEHHON 0€30IacHOCTH NPH PELIEHHH KOHKPETHOM 3a1a49H

ITIK-1. CrnocobeH TBOpYECKH WCIIONB30BAaTh B HAyYHOH M IIPOH3BOJCTBEHHO-TEXHOIIOTHYECKOM
JeSTeIbHOCTH 3HaHWsA (YHIaMEHTANbHBIX M IPHUKIATHBIX pasfeloB MHCHHIUIMH (MoOIyiel),
OIPEIe/SIIOIUX HANIPABIEHHOCTh (MPO(HIIL) IPOrpaMMEl MaTHCTPaTypEI.

Koo u Pe3yneTaThl Kpurepuu oueHHBaHHA pe3ynbTaToB 00yUeHHA
HAHMEHOBAHHE obydyeHHs 0o
HHAMKaTOpa AUCHHILTHHE 2 3
OCTH/KEHHUS He -
4 ke («Y 1OBNETBOPHUT 4 («Xopo1o») 5 («OTnHyHO»)
KOMIETeHIIHH YIOBIETBOPH
EIBEHO»)
TEIIbHO»)
VK-1.1. 3HaTh He 3naer | Mmeer Hmeer IlokasbiBaeT
AHaTu3upyeT METOIBI METOIbI IIOCPEJICTBEHH | XOpoIuue OTJIHYHEBIE
poOIeEMHYIO aHaIMza aHajamM3a BIE 3HAHHUSA | 3HAHUSA 3HAaHHUA METOJIOB
CHTYallMIo KaK | jpoGrieMHO#M npoOneMH | METOZOB METOJI0B aHanusa
CHCTEMY, CHTyallUH B oH daHallu3a aHallku3a HpO6H€MHOﬁ
BBISBIISIS €€ N CUTYyalliH npobnemuoit npoOIeMHOH CUTyalluH Kak
COCTABJIAKOLIIHE MOJTEKYISPHO B obnactu CHTyallMHM KaK | CHTyallUl KakK | CHCTEMEI,
H CBA3ZH MCKIY 56 MOJIEKYJIAD | CHCTEMBI, CHCTEMEI, BBIABIIAA ce
H HOJIOTHHA £5
HHUMH; > | HOH BEBEISABIISAA €€ | BBIABIIASA €C | COCTABJAOIITHE
BBISIBIISIA €€
6I/IOHOI’HPI, COCTaBJIAIOIH | COCTABIIAIOIIH H CBA3H MCKIOY
COCTABIAIONL | prigpmgs € M CBA3M|€ M CBSI3H | HUIMH
HE H CBA3M | ee MEKIY HUIMH | MEXIY HUMH
MCKIY HAMH. | coCTaBIIsAIO
e “a
CBSI3H
MEXIY
HUMH.
VK-1.3. VMeThb He ywmeer | [locpeactBen | Ymeer OtnuyHo ymeer
KpHTH‘IeCKI’I KPUTHYECKH KPHTHYECK | HO YMEET | KpHTHYCCKH KPHUTHYCCKH
H KPpUTHYECKH OII€CHHUBAThL OILICHHBATL
OLICHHUBAET OLIEHHWBAThL
OLICHHBATL | OILIEHHUBATH Hay4HBIE HAy4HBIE




HAaJIe)KHOCTh Hay4HEIe Hay4dHBIE Hay4yHbIE JIOCTH)KEHHS B | IOCTHXKEHHUS B
HCTOYHUKOB JOCTHXeHus | JOCTHKEH | JIOCTHXKEHHs B | 0071acTH obmactu
nHpopManyH, B O6HACTH us B | obnactu MOJIEKYJISPHO | MOJIEKYISIPHOM
obJiacTH MOJIeKynsipHO | ¥  Omomoruw, | Ouonoruwu,
paboTtaer ¢ MOJIEKYJISIPH N
. MoONeKysap | #  OHONMOTHH, | CHCTEMHO CHCTEMHO
ijOTHBOpe‘-IHBO R HOM CUCTEMHO MOIXOAWTL K | HOIXOAUTH K
H Guomoruy, GUOTIOTHH, | MOAXOAUTE K | PELICHHIO PEIlEHHUIO 3a/1aY.
uHbOpMaIed | CHCTEMHO CHCTEMHO | PEIICHHUIO 3a/1a4.
U3 Pa3HBIX MOJXOJMUTh K | IOAXOOUTh | 3a1ad.
HMCTOYHHUKOB. PELLEHHIO K
3aau. PELIEHHIO
3a1ad.
VK-1.4. Brnanets He Cnabo Xopomo Ceoboamno
PaspaGartisaer | NO/XOMAMH B | BUAleeT BIIAJIEET BlazieeT BIIaIeeT
i obmactu IOJIXO/IaMH | TIOAXOJAaMH B | IIOIXOJaMH B | ITOIXOJaMH B
MONEKYIsIpHO | B obmact | obnacti obmactu obnacTu
CORCPXATCIBHO | 3 Gyonorum, MOJIEKYJISIp | MONEKYJSIPHO | MONEKYJSIPHOH | MOJIEKYJISIpHOR
ApryMEHTHPYET | reggoi HOWU i Owmomormw, | GWONOrUH, OHOOruH,
CTpaTeruo HHKeHepUH M | OMONOTHH, | TeHHOH TEeHHOI TEHHOH
pelIeHus CMEKHBIX TeHHOi WIDKCHEPHH W | MIDKEHEPHH U | MEDKEHEpUH U
poGIeMHOM IHUCITUILTHH WHXKEHEPH | CMEXKHBIX CMEKHBIX CMEJKHBIX
CHTYAIlHH Ha IUIL pELICHHs | B U | JUCHHILUIMH TUCIUILITHH JIACIUTUTHH IS
OCHOBE pOONEMHEIX | CMEXHBIX | [UI1 PpELIeHMs | JUIsl  pEINeHHs | peleHus
CHUTYAIIHH. TMCIMIUTAH | IPOONEMHBIX | TPOOIEMHBIX | MIPOOIEMHBIX
CHETEMEOLOM s CHTYAaLHi. CHUTyaIii. CHTyaIui.
MEXTUCIIUILTHH pelennst
apHoro npobnemH
MI0JIX0JIOB BIX
CUTYaLHH.
OIIK-6.1. 3HaTh o | He 3naer o | Umeer Hmeer [lokaseiBaer
I/Icnonwye'r IyTax H | nyTax U MOCpeICTBEHH | XOpOMIHE OTIHYHEIC
3HaHMA O MyTAX | EPCTIEKTHBA | [epCrIeKTH | ble 3HAHHS 0 | SHAHHS O | 3HAHUS O TYTIX
U TIEpPCIIEKTHRAX | X BaX MyTSX | MyTSX U | M HepCreKTHBaX
NpHMEHEHHS COBPEMEHHEI | ¢opnevenn | mepemekTnpax | IEPCTIEKTHBAX | COBPEMEHHBIX
COBpPEMEHHBIX X i copeMennpx | COBPSMEHHBIX | KOMIBIOTEPHELX
KOMITBIOTEPHBIX | KOMIBIOTEPH KOMIIBIOTEPHBI | TEXHOJOTHHA B
TEXHOJIOTHH B | BIX KOMUBIOTE | KOMIBIOTEPH | revonornit | obnacTn
6WONOTMYeCKAX | TexHONOrHi | Prom bIX . B o0nacT | MONEKYIApHOiT
Haykax u|B  obnactu EeXHOHOTH TEXHOIOTHU B | o nexynsapro | GHonoru.
obpaszoBanuH; | MoJeKyysipHo | 1B obmactu it GHONOTHHY.
$1 6romorum, | 00mIacTH MOJIEKYIPHO
MOJIEKyYJsIp | ¥ Omonmoruu.
HOH
OUONOTHH.
OIIK-6.2. Ymetb He ywmeert | [locpenctBen | Ymeer Ha | OTnUYHO yMeer
PaGoraer c | paborats ¢ | paborarhk ¢ | HO YMEET | XOpOIIEM paboratb c
npodeccuonans | npodeccuona | mpodeccuo | padbortate ¢ | YpoBHE npodeccuoHalb
HbIMH 0a3zaMu M | JTEHBIMH HaIBHBIMK | podeccHona | paboTarhb c |HpmMH  OazamMu
Oankamu Hazamu Oazamu JTHHBIMHA npodeccruonan | ganHex: NCBI




IAHHBIX B | JaHHBIX: IMAHHBIX: DazamMu pHBIMU Da3zamu | (RefSeq, OMIM,
n30paHHOH NCBI NCBI JAHHBIX: IaHHBIX: Nucleotide,
obacTh (RefSeq, (RefSeq, NCBI NCBI Gene, Protein,
npodeccronans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOH Nucleotide, Nucleotide | OMIM, OMIM, B obmactu
NeATENRHOCTH, Gene, ; Gene, | Nucleotide, Nucleotide, MOJEKYJISIPHOR

Protein, Protein, Gene, Protein, | Gene, Protein, | Ononorun

dbSNP, dbSNP, dbSNP, dbSNP,

ClinVar) B | ClinVar) B | ClinVar) B | ClinVar) B

obyacTu obnactu obnmactu obnactu

MOIIEKYIIAPHO | MOJIEKYJISP | MONEKYISIPHO | MOJEKYISIPHO

i Ouonorun HOH it Guonoruu i Guooruun

OHOJIOTHH

OIIK-7.1. 3HaTh He 3naer | Umeer Hmeer IloxaspiBaeT
Wcnonb3yet OCHOBHEIE OCHOBHBIE | TIOCPEICTBEHH | XOpOLIHe OTITHYIHEBIE
3HAHHI U | MeTomBI METOIEI BIE 3HAHHUS | 3HAHUS 3HAHUS
OCHOBHEIE [0y YCHHS TIOTYYEHUS | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOYHMKA W | poobeccrona npo@ecsno METOJIOB METOIOB METOI0B
METO/Ibl JIBHOI HaJIBHOM MOJIy4eHHs TTOJTYICHHS TOTY4YeHHSs
TIOJTy4YeHHs T, uHbopMaIl HpO(I)UBCCHOHa npo?ecczonan npcuubeccnonanb
npodeccuoHab HH, JTBHOM BHOM HOI
HOH ! HanpasieH | mHbOpManu#, | HHGopManuu, | HHGOpMaLMH,
HH(popMaLuH, HaTIpaBICHI | yg HAlpaBlIeHUH | HampaBlIEeHWH | HalpaBleHHH
HarpasJIeHust Hay9HBIX HAYYHBIX | HAYYHBIX Hay9IHBIX HAayYHBIX
Hay4HBbIX HCCIE0BAHN | yeoenmenoBa | HCCAEOOBAHH | MCCIICIOBAHHA | HCCIEIOBAaHHH B
uccneoBanuii, | H B obnactu HHAH B|#H B o00nacTtu | B obnacTtu | obmactu
COOTBETCTBYIOII | MOJIEKYISIPHO | obacTu MOJIEKYJIIPHO | MOJIEKYJISPHO | MOJIEKYJISIpHOM
HX H Omonorumn MOJICKYIIp | # OHONOTHH i Ononoruu Gronorun
HalpaBJIECHHOCT HOH
W IIPOrpamMMbl Ouonoruu
MarucTparypel,
OIIK-7.2. YMeTb He ywmeer | [locpencteer | Ymeer Ha | OTnMyHO yMeeT
BriaBnser BBISBIIATE BBISBISITH | HO yM€eT | XOpoIueM BBLSIBJISITH
IEPCIICKTHRHBIE | IEPCIIEKTUBH | NIEPCIIEKTH | BEIABIIATH YPOBHE NEPCIEKTUBHBIE
npobneMsl U | BIe BHEBIE TIePCTIeKTUBH | BBIIBISATH poOIeMBI "
dbopMyTUpyeT npobieMsl u | IpoOneMbl | ble ITPOOIEMBI | IEPCIIEKTHBHEI | CIIOCOOEBI
TPUHIIMAITEL CIOCOOBI A crmocoOwl | # cnocoOsl | € IpoOeMbl U | pellIeHHs
pEIIeHUA peneHust pelenus pEIIeHHUS crocoObI AKTyalbHBIX
aKTyaTbHbIX aKTyaJIbHBIX | QKTYaIbHBI | aKTYaIbHBIX peIneHUA Hay4yHO-
HAy4HO- Hay4HO- X Hay4YHO- | HAy4HO- AKTYaITbHEIX HCCIE0BATEINbC
HCCle0BaTeNbC | HCCIEeMOBATE | HCCIENOBA | MCCIENoBaTell | HaydHO- KHX 3a7ad  Ha
KMX 3amad Ha | IbCKHX 3aJad | TEIbCKMX | BCKUX 3a/ad | MCCIeIOoBaTeNl | OCHOBE
OCHOBE Ha  OCHOBE | 3aJa4 Ha | Ha OCHOBE | bCKMX  3aJad | HCIIOJIb30BaHUS
HCIIOJIB30BAHMs | MCIIONIb30BaH | OCHOBE HCIIONIb30BaHH | Ha OCHOBE | KOMILJIEKCHOM
KOMILIEKCHOM us HCIIONB30B | 5 WCIIONB30BaHH | HH(pOpMallHH, B
nHpopManuy, B | KOMIUIEKCHO | aHHUS KOMIIIEKCHOH | & TOM 4YHCJIE Ha
TOM 4dHCIEe Ha |# KOMIUIEKCH | HH(OpPMALIMY, | KOMIIJIEKCHOR | CTBHIKE
cThike obmnactedl | unopManyu | oH B TOM uHclie | uHhopMaluu, | MOIEKYJIIpHOH
3HAHUS, , B TOM umcie | uadopman | Ha CTBIKE | B TOM wucle | Ouonoruu "

Ha CTHIKE | MM, B TOM | MOJIEKYJISAPHO | Ha CTBHIKE | TeHHO#

MOJIEKYJIIPHO | upclie Ha | # OHONOTHH M | MONEKYIAPHO | HHXKEHEPHH

i OHOIIOTHH M | CTHIKE TEHHOM it Omonoruu u




reHHOH MOIEKYJISAp | HHKEHEPHH TEHHOH
HHXXEHEpUU | HOH HHKEHEPHH
buonorun
U TEeHHOH
WHKEHEPH
U
IIK 1.1. 3mnaer | 3uaTh He 3maer | Umeer Nmeet [Toka3biBaeT
TeOpeTHYeCKHe | OCHOBHEIE OCHOBHBIE | TIOCPEJICTBEHH | XOpOIIHE OTIIUIHBIE
OCHOBBI, METOJIbI METO/BI BlE 3HAHUS | 3HAHUS 3HAHUS
METOJIOJIOTHIO W | MCCIENOBAHM | MCCIIEN0BA | OCHOBHBIX OCHOBHBIX OCHOBHBIX
METO/IEI s B obnacTd | HUS B | METOZIOB METO/I0B METO/IOB
HCCIIeIOBAHHUS B | MONEKYISIpHO | obnmacTi UCCIIEIOBAHMS | UCCIENOBAHUS | MUCCIENOBaHUS B
BEIOpaHHOM it OMOJTOTHH U | MOJIEKYIISIp | B o0nacTd | B obnactu | obmacti
obnactn. TEHHOHU HOH MOJIEKYJIAPHO | MOJIEKYIISIPHO | MOJIEKYIISIPHOH
uHKeHepuH. | Owonoruu | # OMonoruu u | i OGuonoruu u | OHOJIOTHH "
M TEHHOMW | TeHHOM TEHHOH TEHHOH
HHKCHEPH | HHKECHEPHH. HHIKEHEePHH. WHKECHEPHH.
U
IIK 1.2. Ymeer | YMeTh He ymeer | Ilocpencteen | Ymeer Ha | OTnM4YHO yMeeT
OCYIIECTBIISATE IIPOBO/IMTH IPOROJWTE | HO YMEET | XOpolIeM IIPOBOJIUTH
Hay4HO- Hay4HO- Hay4YHO- IIPOBOMTE YpOBHE Hay4JHO-
HccieIoBaTenpe | HCCICNOBATe | MCCIeoBa | HayqHO- IIPOBOJIHUTE HCCIIeIOBATENhC
KyI0 paGoTy B JIBCKYIO TENbCKYK) | MCClIe/oBATEl | HAy4yHO- Kylo paboty B
BHIGPAHHOM paboty B | paboty BCKYIO paloty | uccienosaren | obnactu )
AR obnactu B obnactu | bekyro paboTy | MOJIEKYIIAPHOMR
MOJIEKYJISIPHO MOJIEKYJIIPHO | B obnacTH | OHONOTHH 51
HCCICNOBAHMA. | & Gyonoruu n if OHONOTHH U | MONEKYJISIPHO | TeHHOH
TeHHOH TEHHOMH # OMONIOTHH W | HHIKCHEPHH.
WHKEHEepPHH. HHXECHEPHH. TEHHOH
HWHKEHEPHH.
IK 1.3. | Bnagets He Cnabo Xopomwio CgoboxHo
Brnapeer HaBBIKAMH BHajiceT BIIAZIEET BlIaIeeT BIIAQCET
HaBBIKaMH aHanM3a U | HABBIKAMH | HaBBIKAMH HaBEIKAMU HaBBIKAMH
o6paboTku obpaboTku aHa H3a U | aHaiuM3a ¥ | aHanM3a U | aHanusa 1
TTOJTYYE€HHBIX pesyieratoB | oOpabotku | 06paboTku 06paboTku obpaboTku
pe3ynbTaTOB M | HAYYHO- pe3ynbTar | pe3ylbTaToB | PE3yJILTAaTOB pE3ynbTaTOB
HX HCCIIEOBaTe | OB HAYyYHO- | HAY4YHO- Hay4HO- Hay4HO-
Mpe/CTaBIeHHs. | JIbCKOMH HCCIIEZIOBa | HCCIEIOBATEN | UCCIIENOBATENl | UCCIEN0BATENhC
padboThl B | TeNBCKOH | bCKOH paboThl | bCKOH paboThl | KoM pabdoThl B
obmnactu paboTel B | B obnacTu | B obnactu | obnactu
MOIIEKYNIApHO | 00macTi MOJIEKYJISIPHO | MOJIEKYJIPHO | MOJIEKYJIIpHOR
1 OHONOTHY | | MOJIEKYJISIp | i Ouonoruu u | i Ouonoruu u | GHOIOrHK bt
TEHHOH HOM TEHHOHI TeHHOM TEHHOH
HEKCHEPHU. | OMONOIMH | MHIKEHEPHUH. HHKEHEPHH. HHXXCHEPUH.
U TEHHOH
HHKEHEPH
H.
4.2. TunoBble KOHTpPOJIbHbIe 3aJaHMs WJIH HHble MaTEepPHAJLI,



Heo0XO0AHMBIe 1A OlleHHBAHUA Pe3yJIbTATOB 00y4YeHHs 10 yueOHOH JHCUHILIHHE,

COOTHECCHHBIX C

YCTaAaHOBJACHHBIMH B

HHIHKATOpaMH NOCTHKCHHA KOMIIETEeHIIHH.

oOpa3zoBaTebHOH

nporpamme

Koa m HauMeHOBaHHe

PesyabTaThl 00y4eHHs 110

OHEHO'-IHI)IC CpEacTrea

HHHMKATOPA JOCTHKECHHSA JHCHHNJINHE Tectnl (T)
KOMIIETEHIIUH buners! (b)
VYK-1.1. Ananmusupyer 3HaTh METO/IbI aHanuza | MeTon, mpu KOTOPOM MOJIEKYJIbI
npo0JIEMHYIO CHTYalHIO KaKk | Ipobi1eMHOR CUTyaluH B | pasnesoTed  Ha - OCHOBE  HX
CHCTEMY, BBRIABIAS €€ obnacth MOJIEKYJIpHO# | TOABHXHOCTH B ICI€  IIOJ
COCTaBJISIIOIHE U CBA3M Ouonoruy, BBUIBILSS] ee | JEHCTBUEM BIIEKTPUYECKOTO TOIA:
MEKIY HUMH; COCTABISIONIHE M CBS3H Mexay | ) reib-31eKTpodopes;
e 2) COEKTPOPOTOMETPHA;
3) noJMMepasHas HernHas
peaKus;
4) diryopuMeTpHs
VK-1.3. Kputudecku VMeTh KpHTHYECKH OLCHUBATH Kakopa 2 HEeKTHBHOCTh
OlIEHUBAeT HAIEKHOCTh Hay4HbIE OCTHKEHNA B arpofakTepHanbHOH )
HCTOYHHUKOB HH(pOpMALNH, T ——— TpauchopMaluy y pacTeHHH
pabotaet ¢ KIIaccoB JBYIOJIEHEIE u
IPOTHBOPEYUBOH QORI CHCTENEO OJIHOZOJIBHBIE?
uH(pOpMALIHEH U3 PA3HBIX TOAXOMUTE K PEIICHAIO 3a11a9. | a) ouHaKoBas;
HMCTOYHHUKOB. 6) s dekTUBHOCTD
arpobaxkTepuaTbHOMH

TpaHchopMalMy Y paCTeHUH
KJ1acca JIBYJIONIBHEIE BBIIIE, YeM Y
pacTeHH# Kilacca 0JHOJO0bHBIE;
B) 3¢ heKTUBHOCTD
arpobakTepHanbHOR
TpaHchopMaIiK Y pPacTEeHUI
KJacca JBYAONBLHEIE HHUKE, UEM Y
pacTeHHit Kjiacca 0JTHOJIOIbHEIE.

YK-1.4. PazpabaTsIBacT u
coIep KaTeNnbHO
apryMEHTHPYET CTPATErHio
pelneHus mpodieMHON
CHTYalMH Ha OCHOBE
CHCTEMHOTO H
MEKIUCIUITTHHAPHOT O
I10JIX0I0B

Bnazers mogxonamu B obactu
MOJIEKYJISpHOH OHONOrHH,
T€HHOH MH)KEHEPHH M CMEKHBIX
JIACITUIUTAH UL PEIICHUS
IpOoOIEMHBIX CUTYaLHH.

[TocnenosarensHOCTE T€HHO-
MHKEHEPHBIX paboT:

1. Kunonupopanue JIHK B
BEKTOPE;

2. Brigenenne umu cuares JJHK;
3. Beememme JIHK B KIeTky-
MHUIIEHE;

4. Momuduxanus JTHK;

OTIK-6.1. Micnione3yeT
3HAHUS O NYTAX U
IEpCIIEKTHBAaX IPHMEHEHU
COBPEMEHHBIX
KOMITEFOTEPHBIX TEXHOIOTHH
B OMOJOrHYECKHUX HayKax U

3HATh O MYTAX U MEPCIEKTUBAX
COBPEMEHHEIX KOMITBIOTEPHEIX
TEXHOJIOTHH B 001acTH
MOJEKYJISIPHON OHOOTHH.

buoundpopmaruka B
uccnenopanuu JIHK

00pazoBaHuH,;

OIIK-6.2. PaboTtaet ¢ YnMeTs paboTaTh ¢ MexmynapoiHble 6a3bl JaHHBIX
npodeccruoHaTbHEIMA npodeccuoHaTbHBEIME OazaMu HYKJIEOTHIHBIX

6azamu 1 Oankamu narHex | gaHHBIX: NCBI (RefSeq, IocIeq0BaTEeNbHOCTEH.

B W30paHHO# obnacTu

OMIM, Nucleotide, Gene,




npodecCHOHANBHON
JesSITeIbHOCTH;

Protein, dbSNP, ClinVar) B
o0nacTi MONEKYIAPHOH
OHONOrHK

OIIK-7.1. Ucnone3yer
3HAHHUS U OCHOBHBIE
HMCTOYHHUKH U METOJIBI
[I0JIyYEeHHA
npodeccroHaNTbHOM
HH(OPMALMH, HallpaBIeHHs
Hay4HBIX HUCCIIENOBAHHIMA,
COOTBETCTBYIOLIHX
HalnpaBJIeHHOCTH
IIpOrpaMMBI MaruCTpaTyphl;

3HaTh OCHOBHEIE MCTOObI

IIOJTy4YeHHs TPo(hecCHOHATBHOM

UH(pOpMaLMHK, HATIPABICHHUS
Hay4YHBIX HCCIIEJOBAHUH B
001acTH MOJIEKYIIIPHO
Ouomoruu

B Ka4eCTBE BCKTOpa I
BBCICHHA qy>XK0Tro T'€éHa B
KHBOTHYHO KIETKY HMCIIOIIB3YHOT

1) mnasmuabl  arpoGaktepuit
2) IUTa3MHUIBL Dakrepui
3) JHOHK xnopommactoB  H
MHTOXOHApHH

4) BUPOMIEI

5) Bupyc SV-40

OIIK-7.2. Brigpnger VMeTh BBISBIISTH Kaxkoit crocod BBeIEcHUS
IIEPCIEKTHRHBIE IPOOIEMEl | IEPCIEKTUBHBIE MPOOJIEMBI H gy:xeporgHoit  JIHK B renom
U (GOpMyTHpYET NPHHIMIEL | CIIOCOOBI pelIeH s AKTyalbHBIX | PaCTEHHS Hanbonee 4acTo
PELIEHNS aKTyaTbHBIX HAY4YHO-UCCIIEI0BATENBCKHX IIpUMeHseTcs ?
Hay4HO-HCCIIEI0BATENbCKHX | 3a7a4 Ha OCHOBE a) DaymcTHIecKas
3a71a4 Ha OCHOBE MCII0/Ib30BaHUS KOMIUIEKCHOH | TpaHchopmarius,

UCIIOIB30BaAHHUS nH(poOpMaLKH, B TOM yucie Ha | 0) arpobakTepuanbHas
KOMIIJIEKCHOM HH(OpMALIAH, | CTBIKE MONEKYIISIpHOM Tpanchopmarus;

B TOM YHCIIE Ha CTHIKE OHOJIOTMU ¥ FEHHOH B) DJIEKTPONIOpALIMS;

obnacTel 3HaAHUS; HHXEHEPUU I') MUKPOMHBEKITHA.

IIK 1.1. 3naer 3HATh OCHOBHBIE METOMIEL K METOIaM IEPBUYHOIO

TEOPETHIECKIE OCHOBEI,
METOIOJIOTHIO ¥ METOIBI
HCCIIEIOBAHHS B BEIOpAHHOM
obnacTH.

UccIlef0BaHus B 001acTH
MOJIEKYJLIPHOM GHonoruu u
TE€HHOU MHIKEHEPHUH.

CKPUHMHIA MyTaliif OTHOCATCS

a) Meton aHaH3a
KOHGOPMAITHOHHOTO
nonuMopdu3mMa OJHOHHTEBOI
JIHK (SSCP)

0) Amnens-cienuduueckas I1L[P

B) [Tomumopdusm JUTUH
PECTPUKIIMOHHEIX (hparMeHTOR
(RELP)

r) IIIIP B peanbHOM BpeMEHH 110
texHonoruu TagMan

[IK 1.2. Vmeer
OCYIIECTBIIATH HAYYHO-
HCCIIEIOBATENLCKYIO paboTy
B BEIOpaHHOMH obnacTu
HCCIIeIOBaHUS.

YMeTh IPOBOAUTE HAYIHO-

HCCIIEI0BATENBCKYIO paboTy B

005acTH MOJIEKYISPHOMI
OHMOIIOTrUHU U FeHHOM
HHIKEHEPHH.

[lppumna 3arpg3HeHuss 1poObI
IPUMECSIMH,  HHTHOMPYIOIUMHE
[P npu unposemenmu IIL[P-
IUarHOCTHKH:

a) ucnonb3oBaHue TpH  3abope
IpoOEI HHCTPYMEHTAPHS,
IIPOOMPOK, MEPYaTOK M JAPYTHX
MaTepHualoB, 3arpSA3HEHHBIX
“nonoxutensron” JIHK
6) npoba comepxuT
unruduTopoB I[P (mampumep,
reMOrI00MH, renapuH)

IIPHMECH

B) HecoOmoneHue mpasun 3adopa
Marepuana (BMecTo  cockoda
KIETOK cobpaHa TOBEpPXHOCTHAS




CIIU3b)

HecoOmoIeH e MIPaBHII
TPAaHCIIOPTHPOBKUA M XPaHEHHS
1npod

[IK 1.3. Bnageer HaBbIKaMu
00pabOTKH IIOJTy4EHHBIX
pe3ynbTaTOB U UX
Hpe,IICTaBJ'IeHI/IH.

Bnaners HaBBIKaMH aHATH3a H
06paboTKH pe3yIbTaToB
Hay4HO-HCCIIe0BaTEIbCKOM
paboThI B 00macTH
MOJIEKYISAPHOH OMOIOTHH 1

HMnentudukaumio HeryGepKynesHsix

MUKOOAKTepHit 10 BHIA MOXKHO

NPOBECTH C MOMOLIBIO

a) JNHK-cTpunoroit
TexHosoruu (LPA)

TeHHOM HHXCHCPHH.

6)
B)

r)

OHOYMI TEXHOIOIHH

[P B peabHOM
BpPEMEHH

MeTIIEBOH
H30TEPMUYECKOH

ammnpuxamu (LAMP)

5. Y4e6Ho-mMeToanueckoe oGecneuenne y4eOHOM AHCHMILIMHDBI (MOIYIs1)

S.1. IlepeyeHs OCHOBHOIN H JONOJHHTE/LHON JIMTEPAaTypbl, He0OXOUMOH
AJISl OCBOEHHA Y4eOHOH THCHHUNINHBI (MOIy15)

OcHoBHas iuTEpaTypa

n/ HaunmenoBanne ABTOp (BI) L0, MECTD Kon-Bo ax3eMmisipoB
No H3aHus
B bubmioTeke | Ha kadenpe
1 2 3 4 5 6
S — Yeboxkcapsr:
broxumus ¢ ocHoBaMH 10 I—IID YI'TlV um.
1 MOJEKYJIIPHON OMOJIOTHH: o H. 4. HeorpanuaeHssri qocTyn
Kynpusaora
yuebHoe rocobue M. 10 Sxonega,
T 2021
Rparep Q. Kemepogo:
MonekynsipHas 6HOTOIHS: B., Cyxux .
2 KemI'V, Heorpanudenssrit qocTym
yuebHoe rmocobue CA, 2017
babuu O. O. '
M.:
Apriruna I'S0TAP- .
3 Buonorus. T. 1. B Mens, Heorpannuenusrit nocryn
2020.
MacxkaeBa Capanck:
4 Monexynsapras 6uonorus: T. A, MITIN mm. T—
yuebHOoe nocobue JlabyTuna M.E. P sloety
M. B., EBceBbena,




Yeromaesa | 2013.
H. J1.
JonoJHUTEIbHASA JIATEpaTypa
w/ HauMeHOBaHiE ABTOp (BI) L'og, aeero Kon-Bo sxzemmnnspos
Ne H3JaHus
B bubnuoreke | Ha xadejpe
1 2 3 - 5 6
Huxuuit Heorpanuuennsrii noctyn
Hogropon:
MonekynapHas OHONOTHS: Jlykopnukopa | HHI'Y um. H.
1
yuebHoe nocobue JI. b. .
Jlobauesckoro,
2017.
OCHOBEI MOTEKYIIIPHOH Mockga: HeorpanuueHnHbI# 10Ty
2 | THarHOCTHKH. Epmos 0. A. | ID0TAP-
Metabonomuka: ydeOHUK Menua, 2016.
Ouzuosorus u Mosekyisipaas | Kamkun A. M.: 20
3 Ouonorust MmemOpaH KJIeTOK: I'., Kncenera | Axapemus,
yuebHOe nocobue H. C. 2008.
Crpeirus A. Heorpanuuennslii goctyn
) B., Houenko | Boarorpan:
4 Knegoqﬂaﬂ HHg{eHepm. A M., BomMY,
RS L Mopxkosun E. | 2021.
158
Konuues A. 24
5 buoxuMus u MoIeKyIsgpHas . M.: Ipoda,
Ouonorus CeBactpsHoBa | 2008.
I'. A
FOnycogra H.
[TpakTHKYM 110 ﬁ"ngeHKO Tomck: .
6 | MonexynsapHO# 6HOTOrHH: yI/I CubI'MY, HeorpamureRHELi 0CTyT
yueOHoe nocobue A - 2017.
Kaiiropoznoga
E. B.
7 OCHOBEBI reHETHYECKOH CkeoprioBa CIIb: UTMO, HeorpaHHyeHHEIH 10CTYII
UHKEHEPUH H, H. 2015.
MonexynapHas 6Honorus. M.:
8 | Pubocomer u 6uocuHTE3 Croupun A. C. | JIabopartopus !

Oenka: yaebHOE mocobue

sHauuit, 2019.

3.2. Ilepeuenb pecypcoB HHGpOPMALHOHHO-TEJEKOMMYHHKAUHOHHONH CeTH
«AHTEpHET», HEOOXOAHUMBIX /ISl OCBOCHHUS Y4eOHOH NHCHUNINHBI (MOaYJ1s)

1. https://www.medicinform.net/ (Menunuuckas nHGOpPMALIMOHHAS CETh)

2. https://www.studentlibrary.ru/ (KoHcyapTanT cTyI€HTA)

3. http://library.bashgmu.ru (baza nanHEX «DnekTponHas yueOHas OubIHoTEKa)




6. MarepuaibHo-TeXHHUYecKkas 0a3a, HeoOXxogumas JJisl OCyHIeCTBJIEHHS
00pa3oBaTeJbLHOrO NMpouecca 1o yuyeOHoi gucuuniInHe (Moay.is)

Wcnonp3oBanne yueOHBIX KoMHaT W Jjaboparopuit s paboTel  00ydaroIMxcs.
CrnenuansHas Mebens: pabouee mecto i mpenonasaTens (1 crom, 1 ctyn); pabodee mMecTo s
oOyuaromuxcst (IMCBMEHHBIE CTOJIBI (IapTHl), TapTHl HAa 25 NOCANOYHBIX MECT), NHCBMEHHas
JI0CKa, KOMITBIOTEp, MYyIBTHMEIUNHBI INPOEKTOp, 3KpaH, CTEHOBl ¢ Y4eOHO METOAMYECKUMU

MaTepualiaMu, IKEMOHCTpaIIHOHHLTﬁ " cnpaBqumﬁ MaTepHal.

6.1. MartepunaibHo-TeXHHYecKasi 0aza, HeoOXoguMasi AJI OCYIIEeCTBJIEHHS
00pa30BaTeIbHOIO Npolecca No y4edHol JucHHIInHe (MOTy151)

Tabauna

n/n

HanmeHoBaHue BUIa
obpa3oBaHys, YPOBHA

HaumenosaHue 00beKTa,
TIOATBEPIKAAIOIET0 HANMYHE MATEPHAIbHO-

Anpec (MecTononoKeHne) 00beKTa,
MOATBEPKAAOLLETO HATHYHE

obpazoraHus, TeXHUY4eCKoro ofecrneyeHus, ¢ nepeuHeM MaTepUalibHO-TEXHUYECKOT O
npodeccu, OCHOBHOTO 060pyn0BaHUs obecneueHus, (¢ ykazaHueM HoMepa
CIEeHATLHOCTH, TAKOBOI0 00bEeKTa B COOTBETCTBUH
HAMpaBJeHus C IOKYMEHTaMH T10 TEXHHYECKOH
MOArOTOBKH (st WMHBEHTapU3aLHH)
rpoeccuoHaILHOIO
oOpazoBaHus), NoABUIA
JOTMONMHUTENBLHOI O
o0Opa3oBaHus

1 2 3 4

1 Bricuiee, YyeGublii kopnye Ne 7 ®I'BOY BO

marucTpatypa, 06.04.01
buonorus,

BI'MY Munzapaea Poccun, kadenpa
¢byHaaMeHTaNBLHOH H NPUKIagHOI
MHKpPOOHOJIOrUH C:

450008, Pecnybnuka BalukopTocTaH, T.
Via, Kupoeckuii p-u, yn. IlymkuHa, 1.

HApapIeRue Yuetnas ayautopus Ne 514 fns 96, kopn. 98. Dtax 5. Yuebuas
(npodms) NpOBe/IeHNs MPAKTHYECKHX 3aHITHH, aynuropus Ne 514
MenuuuHckas HHAMBHIYAIbHBIX KOHCYJIbTaLMH,

6uoTexHoNOrUA

TEKYIIEr0 KOHTPOIs ¥ MPOMEXKYTOYHOH
arrectaiui. Obopynosanue: yuedHas
mebens Ha 25 pabounx Mect, pabodee
MECTO MpenonagaTens (CTof, CTya), A0CKa
yueOHas MenoBas, KOMIBIOTED,
MyJIbTUMENHIHBIN NPOEKTOP, 3KPaH,
CTEHIBI ¢ y4eOHO-METONHYECKUMHU
MaTepHanamMi, 1eMOHCTPALHOHHLIH 1
CIpaBOYHBIHA MaTepHal

6.2. CoBpemeHnHble mnpodeccuoHAIbHbIE 0a3bl
CIPaBOYHbIE CHCTEMbI

I
CBobonHbli  1M(ppPOBOH

http://www.pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH).

apxuB

OMOMEIUITMHCKUX HayYHBIX HCCIIeIOBaHUH.
http://medbiol.ru - CaliT 111 00pa3oBaTeNbHEIX U HAYYHBIX IIENIEH.

2.
3.

http://www.biochemistrv.org -

obmectsa (The International Biochemical Society).

KYpHJIBHBIX —MyOJUKalUMid 110

AAHHBbIX,

Caiit MexIyHapoJIHOTO OHOXMMHUECKOTO

HHpOpPMaLHOHHbIE

pe3yibTaTam



4, http://www.clinchem.org - Calitr xyprHana Clinical Chemistry. Opran
AMepHKaHCKON accoolualyy KIunHrdeckod xumuu - The American Association for
Clinical Chemistry (AACC). (MexnyHapoaHoe o0mecTBo, 00BEIMHSAIOLIEE
CIENHMAJIUCTOB B 00JacTH MeIUIIMHBEL, B chepy IpodeccCHuOHANbHBIX MHTEPECOB
KOTOPBIX BXOIAT: KIMHWYECKas XWUMHS, KIMHMYecKas JabopaTopHas Hayka W
naboparopHas MEIUIIMHA).

3. http://biomolecula.ru/ - 6uoMolneKya - CalT, MOCBIMWIEHHBIA MOJEKYISPHBIM
OCHOBaM COBpEMEHHOW OWOTOrMM M TIPaKTUYECKUM IIPHMEHEHMSAM Hay4dHBIX
IOCTH)KEHHH B MEIUIIMHE U OMOTEXHOIOTHH.

6. hitps://'www.merlot.oreg/merlot/index.htm - MERLOT -  Multimedia
Educational Resource for Learning and Online Teaching.

7. www.elibrary.ru - HaroHaneHas Oubnuorpadudeckas 6a3a JaHHBIX HAy4HOTO
IIATUPOBaHuUs (npodeccroHanbHas 0a3a JaHHbIX)

8. WWW.SCOPUS.COM - KpyNHeHInas B Mupe eiuHas pedepaTuBHas 0a3a JaHHBIX
(mpodeccuonansHas 6a3a JaHHBIX)

9. www.pubmed.com - aHIJIOA3bIYHAS TeKCTOBas 0a3a JaHHBIX MEIULMHCKHX H

Onomornyeckux myOnmKanui (mpodeccuoHanbHas 6aza JaHHBIX).
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