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IIpu paspaGorke paGoueit IIPOrpamMMBl YYeOHOM JHCIMIUIHEE] «Monexynspras 6ronormsy 5
OCHOBY TIOJIOKEHEL:

1) ®I'OC BO 3 o HallpaBIeHUIO TOATr0TOBKH 06.04.01 Buonorus, yreepxnemnsmi IIPHKA30M
Munucrepcrsa Hayku u BEIcmero obpasoBanus Poccuitckoii Genepauu Ne 934 or 11 asrycra 2020
T;

2) VuebHblit mman mo CIICHANTBEHOCTH (HAIpaBIeHHIO nmonarorosku) 06.04.01 — buonorus,
(mampasieHHOCTH (mpodmns) Mennnunckas 6HOT6XH(EIOI‘HS{), YTBEPKICHHBIY YYeHBIM COBeTOM

OI'BOY BO BI'MY Munsapasa Poccun ot «_"3& »_©J  2024r., npotokon Ne 5

Paboyas IporpamMma  y4eOHOH  AHCHHIIHHED Ao;[oﬁgeﬁa Ha 3acemaHun  Kadempsr
byrnamentansHoit n IIPHKIIaTHONW MHKPOOHOIIOTHYE OT « I» Co 2024 r., npotoxon Ne & .
A MUK —_— —

3aBenyrommii Kapenpoii \/MA(ZJ./ I'mmpanora 1A

Patogag IIporpaMMa y4eOHON THCITHIIIHHE] onobpena Yuebuo-MeToamaeckm coeeToM Ilentpa
HHHOBAIlMOHHEIX 00pa30BaTe IbHEIX IPOIPaMM OT « éf Yn OU 2024, nporoxon Ne o |

Ilpencenarens VYyebHo-MeTomHuecKkoro CcOBeTa

IlenTpa uHHOBANHOHHEX 00pa3oBaTeTbHBIX IIporpaMm T.H. Turosa

Paspa6oranku:
Baiimuen A.X. 1.6.1., npodeccop kadenpsr byHzaMenTaEHOMN 1 IIPHKIaHOH MEKpOOHOIOrHn
HIsen J1.10., accucrent Kadenpsr hynmaMenTansHoil 1 IIPHKTIAHON MEKPOGHOIOruH
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COJAEP)KAHUE PABOYEN ITPOI PAMMBI:

IosicHuTenbHAS 3aTHCKa

llere ¥ MecTO JHUCHHIUIMHEL B CTPYKType 06pa3oBaTelIbHOMH
IIPOT PaMMEI

Ilepedens nIaHHpPYeMBIX DPE3yIBTATOB OOYYEHHS MO JUCLHUILIMHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTeNbHOH HpOTpaMme
HH/IMKaTOPaMH JOCTHKEHHSI KOMITETEHIIH

TpeboBanus k pesyabTaTaM OCBOSHHUS yUeOHOU TUCIMILTHHEL

Tunel 3a1a4 npodeccHOHaTBHOM AeATeIBHOCTH

ITepedens koMIeTeHIHH M HHAXKATOPOB TOCTHKEHHA KOMIIETEHIIHH
C YKa3aHHEM COOTHECEHHBIX C HUMHU 3allIAHHPOBAHHEBIX PE3YIILTATOB
00y4eHus 110 TUCHUIUTHHE

Conepxanne pabodel mporpaMMEI

O6beM y4eOHOH TUCITHILTHHEI (MOJLYJIsSt) ¥ BHIBI y4eOHOM paboTEl
[Tepeuens pasnmenoB ydeOHOW MUCIHMIIMHBI H KOMIIETEHLIHH ¢
YKa3aHHEM COOTHECEHHBIX C HUMH TE€M pa3leIoB IHCIIUIIIHHEL
Pasnens! yueOHOM THCHUIIMEEL, BHABI yI4eOHOH IeSTEIBHOCTH U
(hOPMBI KOHTPOJIS

Haspanne Tem nexmuii # KOTHIECTBO YaCOB [0 CEMECTPaM ydeOHOMH
JHCLHIUIHHEI (MOJTYIIS)

Haspanue TeM HpaKkTHYECKHMX 3aHSATHH, B TOM YHCIE IPAKTHIECKOH
IOATOTOBKH M KOJIWYECTBO YacOB II0 cCeMecTpaM ydeOHOH
JUCLUILIAHEL (MOYJIs)

JlabopatopHEIi MPakTHKYM

CamocrosrensHas pabora oOyuaromerocs

DoH/{ OIIEHOYHBIX MaTePHAIIOB JJI KOHTPOJIS YCIEBAEMOCTH H
Ppe3yJIbTaTOB OCBOCHHUS yueOHOM AUCITUILTHHEI (MOIYJIS)

ITepeyers KoMIETEHIMI M MHOWKATOPOB HOCTHIKEHHS KOMIETEHIHN
C YKa3aHHEM COOTHECEHHBIX ¢ HUMHM 3aIlJIAHHPOBAHHEBIX PE3YIHETATOB
obyuenus 1o mucuumiuuHe, OIUCaHHE KPHTIEPHEB W  IOKAJ
OLIEHHBAHHUS PE3yIbTaToB 00yYeHHS MO JTUCITHILIHHE.

TunoBble  KOHTpONBHBIE  3aJaHHMs MM  HWHBIE  MaTepHALL,
HEe0OXOMMBIE UM OLIEHHBAHHS PE3YNETaToB O0ydYeHHS 110 y4eOHOH
JUCHUIIIMHE (MOOyNId), COOTHECEHHBIX C YCTAHOBIEHHBEIMH B
oOpasoBaTelbHOM  IporpaMMe — HMHAHKATOpAMH  JIOCTHIKEHHS
KOMIIETCHITHH

YuebHo-MeToAMYecKoe U HHbOpMAHOHHOE obecHeueHne yuebHoi
JIHCIUILTHHEL (MOIYJIS)

ITepeyeHs OCHOBHOM U TOIIOTHHUTEILHOMN IHTEPATY PbI, HEOOXOIHMO
JUIs OCBOEHHS yueOHOH MUCITUIITHHET (MOMIYJIs)

Ilepeuerr pecypcoB  HMHOOPMAIHOHHO-TEIEKOMMYHHKAIHOHHON
cetd  «MuTepHeT», HEOOXOOMMBIX JJs OCBOSHHS yueOHOM
IOUCLHIITHHEI (MOJTYIIS)

Marepuaneno-Texuudeckas 6aza, HeOOXOIUMAS [T OCYINECTBICHHUS
obpazoBaTensHOTro Impolecca o yueOHOM AUCIHIUTHEE (MOIYJLI)
MarepuansHo-TexHudeckas 6a3a, HeoOXomguMast I OCYINECTBICHHS
00pa3oBaTensEHOro Ipolecca Mo y4eOHoH TUCIHIUTHHEE (MOJLYIIA)
CospemMenHnsble IpodeccroHaNbHEIe 0a3b! JaHHBIX, HH(OPMAIIMOHHEIE
CIIPAaBOYHEIE CHCTEMBI

JlunensnonHoe M CBOOOAHO pacHpOCTpaHIEMOE IIPOrPAMMHOE
o0eclieyeHue, B TOM YHCIIE OTEUYECTBEHHOTO IIPOHU3BOICTBA
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1. IlosicHuTE/IbHAS 3alIHCKA

1.1.

IpoOrpaMMel

IHenb u MecTO MHCHHIIHHBI

B CTpYKType oOpa3oBaTebHOI

Hucruninraa « MonexynspHas GHOJIOTHS» OTHOCUTCS K 00S3aTeIbHOM YacTH.
Hucnurvaa usyyaercs Ha 1 Kypce Bo 2 cemecTpe.

Llenpto ocBoeHus yueOHOH AMCHUMIMHEL (MOAyIs) «MoneKynspHas GHOIOTHS
IIpeaCTaBIeHUs
NPOTEKAOIIMX B JKUBEIX OpraHU3Max H 00 WX peryJssLuH,
CTPYKTYPHO-(PYHKIHOHAIEHON

JABIICTCA

o0y4Jaromuxcs

(bopMupoBaHe

Co

pexoMOUHaIMe! ¥ TreHeTHYECKUM aHATH3OM.

1.2. TlepeveHb NIAHHPYEMBIX pe3yJbTATOB OOY4eHHS MO JHCHMILIHHE,
nporpamme

COOTHECEHHBIX

YCTaHOBJACHHBIMH

HHIHKATOPaMH JOCTHXKEHHUS KOMMETEH L HH

O  MOJEKYISPHBIX

OpraHuszaimei

o0pa3oBaTeJbHOM

Koa u Koa n nammenoBanmne PesyabTaThl 00yyenus no yae6Hom
HaMMeHOBaHHe HH/INKATOPAa J0CTHKEHHS AHCHHILIHHEE (MOIYJII0)
KOMIIeTeHI[HH KOMIeTeHIIHH
VK-1. Cnocoben | VK-1.1. Amamusupyer | 3HaTh METOIBI aHAM3a IPODJIEMHOM
OCYIIECTBIIATE HpoOJIEMHYIO CHTYallHIO KaK | CHTYalHd B OOJIACTH MOJIEKYJISPHOM
KPHTHYCCKHH aHAIU3 | cHCcTeMy, BBIABJISIA ee | buonorum, BBIABJISISI ee
IpOOIEMHBIX COCTAB/LIOMHKC M CBA3M | COCTABJIAIOIIHE H CBSI3H MEXKY HUMHU.
CHTyallHi Ha OCHOBC | MeXIy HUMH;
CHCTEMHOTO
ITOX0/1a, YK-1.2. AHanH3upyeT | YMETh  KPHTHYECKH  OIEHHMBATh
BEIpa0aThIBAThH IPOGNEMHYI0 CHTYallMIO KaK | Hay4yHble JOCTIDKCHHA B  OOJACTH
CTPATEruio NIEHCTBUH | CHCTEMY,  BBUABIAA €€ | MONeKyIaApHOM OGHONOTHMM, CHCTEMHO
COCTABILUOMME M CBASH | [o1Xo/uTh K PEIEHHATO 3314,
BHYTDH; OCYIIECTBIAET

IIOMCK BapHaHTOB pEIIeHUs
IIOCTABJIIEHHOH NpoOIeMHOMN
CUTYAaIlHH; OIIpeeNsieT
CTPATETHIO JOCTHIKCHHS
II0CTaBJICHHOH IIEJH.

VK-1.3. [IpuMeHsAET HABBIKA

KPUTHYIECKOTO aHam3a
NpoOJIEeMHBIX CHTyalnui Ha
OCHOBE CHCTEMHOI'0
HOAXOAa M  OIpelenser

CTPaTEerur0 OEHCTBHH  Is
JOCTHXEHHS II0CTaBIIEHHOH
LIeIH

nogxomzaMe B obmacti
MOJIEKYJIAPHOH  OHONIOTMH, TEHHOH
HMHJKEHEPHH H CMEXHEBIX IHCIMIUIHH
UL pelIeHHs IpoOIEMHBIX CHTYaITHiA,

Biaaners

OIIK-6.  Cnocoben
TBOPYECKH
TIPAMEHSATH 3
MOHPHITUPOBATE

COBPEMCHHEIE

OIIK-6.1. Hcnoms3yer
3HAHHA O  TYTAX H|
IIEPCOEKTHBAX IPUMEHEHHUS
COBPEMEHHBIX

KOMIIBIOTEPHBIX TEXHOJOTHH

3HaTh O MNOyTAX H MEPCIEeKTHBAX
COBpPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTHH B obmactu
MOJIEKYJIAPHOH OMOJIOTHH.

mporeccax,
O3HAKOMJIEHHE
reHoMa,




KOMIIBIOTEPHBIE
TEXHOJIOTHH,
paboTaTs ¢
npodecCHOHATEHEIMA
Oazamu IaHHBIX,
Ipo(heCCHOHATBHO
oopMnATE "
IIPEACTaBIIATE
pe3yabTaThl  HOBBIX
paspaboTok

B OHMOJOTHYECKMX HayKax H
o0pa3oBaHuy,

OIIK-6.2. Paboraer ¢
podeccHOHANBHBIMA
Ga3aMu ¥ GaHKaMH [AaHHBIX B
u30paHHO obmactu
npodeccHOHANEHON
NeSTEINbHOCTH;

Ymers pabortats ¢
npodecCHOHATEHEIME GazaMu
naaHex: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B obmacti MOJIEKyISPHOI
Buonorun

Braners HaBEIKaMu paboOTEI ¢
npodeccHOHATBHEIME Oa3zaMu
nanHbeix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B o6macta MoneKyIspHOM
Ounonmoruu

OIIK-7. CnocobeH B
cepe cBoeit
IpodeccHOHATEHOM
JEATEILHOCTH
CaMOCTOSITETIBHO
OIIpEENATh
CTPATETHIO U
npobleMaTHKy
HCCIe0BaHHH,
IPUHUMATH PEIIeHHs,
B TOM HHCJIE
HHHOBAIlHOHHEIE,
BBEIOHpPATE U

MO UIHPOBATE
METO/Ibl, OTBEYATSH 3a
KadecTBo paboT u
BHEJPEHHE UX
PE3yIBTaTOB,
obecrne4ynBaTs MEpHI
IIPOX3BOICTBEHHOH
6e30macHOCTH IpH
pEIIEHHH
KOHKPETHOH 3a1a4i

OIIK-7.1. Ucnons3yeT
3HAHHSA ¥ OCHOBHBIE
HCTOYHHKH H METOMEI

Oy YeHHS
pothecCHOHATBHOH
HH(pOpMaLHy, HapaBIeHAS
HayYHBIX HCCIICIOBaHUIH,
COOTBETCTBYIOIIHX
HAIPaBJIEHHOCTH IIPOTPaMMEI
MarucTpaTyphl;

3HaTh OCHOBHEIE METOIBI MOIYyYECHHA

npodecCHOHATPHOH  HH(pOpPMAIIHH,
HallpaBIeHUS Hay9HBIX
HCCIEeOBaHMH B obnactu

MOJIEKYJIIPHOH OHonorun

OIIK-7.2. BeisBiser
IIEPCIIEKTUBHEIE ITPOOJIEMEI H
(GOpPMYIHPYET IPHHIHIIEI
peIeHHs aKTyaIbHBIX
HayYHO-HCCIIEI0BATETbCKHX
3a/1a4 Ha OCHOBE
HCIIOJIB30BAHHS
KOMIUTIEKCHOH HHpOPMAITHH,
B TOM YHCJIE Ha CTBIKE
obnacTelf 3HaHHUS,

YMETh BBIABIATH IEPCIIEKTHBHEIC
npoOneMsl M CHOCOOBI  peIeHwHs
AKTYyaJIbHBIX Hay4IHO-
HCCIEIOBAaTENbCKHX 33124 HAa OCHOBE
HCIIQJIB30BAHHSA KOMIIJIEKCHOM
HH(pOPMALIHH, B TOM YHCJIC Ha CTBIKE
MOJIEKYJISIpHOM OHONOTHH ¥ TeHHOH
HHKCHEPHH

Bnagere HaBelkamMu  paloThEl ¢
KOMILJIEKCHOH HH(pOpManuel, B TOM
YHCIIE Ha CTBIKE MOJEKYJIAPHOH
OHONIOTHH U T'€HHON HH)KEHEPHH

IIK-1. Cnocoben
TBOPYECKH
HCII0JIb30BATh B
HAy4YHOH H
IIPOH3BOICTBEHHO-
TEXHOJIOTHYECKOH
JIeATENbHOCTH 3HAHHS
(byHIaMEeHTAIBHBIX U
IIPUKJIATHEBIX
pasfenoB JUCHUILIHH

IIK 1.1. 3naet
TEOPETHIECKHE OCHOBEI,
METOIOIOTHIO H METOIBI
UCCJIeIOBaHUs B BRIOpaHHOH
obmacTh.

3HaTh OCHOBHEIE MeTOMBI
HCCIIeIOBAHMS B obnactu
MOJIEKYTIIpHOM OHOJIOTMH M TeHHOMN
HHKXECHEPHH.

[IK 1.2. ¥meer
OCYILIECTBIIATE HAY4HO-
HCCIIE/IOBATETBCKYIO paboTy
B BEIOpaHHO} 001acTH

YmeTs IIPOBOIUTE Hay4YHO-
HCCIIeIOBATENBCKYIO paboty B
obnacTy MOJNEKyJIIpHOH OHOJNIOTHH W
TEHHOH MHXEHEPHH.




(Momymett),
OIIPEACTISIOLIAX
HaIpaBIEHHOCTh
(mpodms)
IPOrPaMMBI
MarucTpaTypBL

HCCIICOOBAaHHA,

11K 1.3. Braneer HaBbIkamMu
00paboTKH MOy YeHHBIX
PE3YJIbTaTOB H X
IIPENCTABIICHHUS.

Brnaners HaBbikamu

00paboTkH  pe3ynpTaToB

HCCIIEIOBATEIBCKOMN

TCHHOH MHKEHEPHH,

paboTer B
00IaCTH MOJEKYIAPHON GHONIOrHH H

aHanmuza H
Hay4HO-

2. TpeGoBaHusi K pe3yJbTaTaM 0CBOCHHS Y4eOHOH AHCHHIIIHHBI

2.1. Tunel 32524 npodeccHOHAILHOM AeATeLHOCTH

3asaun

npocdeccHoHanbHoM

JeATEeTbHOCTH,

KOTOpEIE

JEXKAaT B

OCHOB¢

IpenogaBaHusd yqe6Hoﬁ HAUCITHIIIIHHEI HB.Y'—IHO-HCCHCI[OB&TEJIBCK&H, negaroruyeckas.

2.2. IlepevyeHbr KOMIeETEeHLHIA, HHIMKATOPOB JOCTH)KEHHS KOMIETEHUHH W
HHIEKCAa TPYAOBOH (pyHKIHH

Homep Hupexe Iepevens
Homep/ nnpexc nHamKaTOpa TPYOBO NPAKTHYECKHX
KOMIIETeHIHH dyHKUMH H ee HABBIKOB 10 OneHo4HbIE
n/Ne KOMIIETEHIHH

(m1H ero yacrn) colep:KaHHe OBJIAICHHIO cpeacTBa

— (uam ero wacTH) n KOMIIeTeHIHei
€ro cofepiKaHue
I 2 3 4 5 6
1] YK-1. CnocoGen | YK-1.1. IIOHCK KOHTpOJIbHAs

OCYINECTBIIATE Anamsupyer HeobX0 MOl paborta,
KPUTHYECKHH npobiieMHy0 Hay4HOIi cobeceoBanue,
aHayms3 CHTYaIHIO KaK uH(opManuy; TECTUPOBAHHE,
HPOGHGME{B]X‘ CHCTEMY, BBLABILAS Croco6HOCTE CHTyaI[HOHHEIE
CHUTyalui Ha €€ COCTAaBJIAIONIHE CaMOOpraHm3aIs § | 3amaun
OCHOBe H CBSA3H MEXLY S —
CHCTEMHOTO HUMH,
IIOJIX0/a, VK-1.2.
BEIpabaThIBaTh ABanusupyer
CTPATETHIO IPOOIEMHYO
JeHCTBUH CHUTYallHIO KaK

CHCTEMY, BBIABIISS
€€ COCTAaBIIIOLIHE
U CBSI3H BHYTpH;
OCYILECTBIIIET
IIOMCK BAPHAHTOB
pelrenus
IIOCTAaBJICHHOH
npoOeMHOMK
CHUTYaIlHH;
OIIpEJICIAET
CTPaTETHIO




OOCTHKCHUS

NIOCTaBIIEHHOH

LIEJTH.

YK-1.3.

IIpumenser

HaBBIKH

KPUTHYECKOTO

aHaIM3a

poOJIeMHEIX

CHTyauui Ha

OCHOBE

CHCTEMHOT'0

TIOAX0a |

OIIPEENIeT

CTPaTeTHIO

JEHCTBUN I

JOCTHKEHHS

ITOCTaBJIEHHOH

IeIH

| OTIK-6. OIIK-6.1. Cr10coOHOCTE KOHTPOJIBHAS

Crocoben Henonssyer CaMOCTOSATEIHHO pabora,
TBOPYECKH 3HAHMSA O ITyTIX U HCIIOJIB30BATH cobeceq0BanuE,
IIPUMEHATE H IIEPCIEKTHRAX COBPEMEHHEIE CHUTYallHOHHEIE
MOIMQHUUMPOBATE | mpuMeneHus KOMIIBIOTEpHBIE 3anaym,
COBPEMEHHEIE COBPEMEHHEIX TEXHOJIOTHH JJIs] IIACBEMEHHOE
KOMIBIOTEPHEIE | oymproTeprBIx CPOBGECHIE, TECTHPOBAHHE
TEXHOJOTHH, TeXHOIOMHH B TEOPETHYECKOH 1 )
pa6otars ¢ AN SKCIIEPHMEHTANIbHO}
NpodecCHOHANBH i— HaY4HO-
bIMU Oazamu Y HCCIIEI0BATEIBCKOM
JaHHBIX, 0bpasosarHH. paboThl
npodeccuonanpy | O1K-6.2.
0 0OPMIIATE 1 PaGotaer ¢
TIPEICTABIIATE IpodeccCHOHAaIBHEI
pe3yIbTaThI MH Gazamu H
HOBBIX OaHKaMHU JaHHEIX B
paspabotok H30paHHOH

obnactu

HPO(ECCHOHABHO

H NedaTenbHOCTH.

| OIIK-7. OIIK-7.1. CIOCOOHOCTE KOHTPOJILHAS

Cnocoben B Hcnonsayer CaMOCTOATENBHO pabora,
cepe croeit 3HAHUA K IIPOBOIHTE cobecenoBanue,
MPO(ECCHOHATEE | oeyopHLe TEOPETHYECKYIO H CHUTYaI[HOHHBIE
OH NEATENBHOCTH | poroyiene o OKCIEPHMEHTAIBHY | 3a1a4n,
CaMOCTOATENBHO |\ - IE Oy 9eHus 10 ITHCEMEHHOE
OIIPENEIIATh Hay4JHO- TECTHPOBAHHE
CTPATErHIO U ?po@eCCHOHMLHO HCCIIEI0BATENECKY IO
npobneMaTHKy # nugopmanmy, paboty B obnactu
uccenosanmis, | HAPaBICHUS MOITEKYIAPHOH
IPHHAMATE HAySHk Guosiorun u




pEIIEHHs, B TOM | HCCIENOBAHUI, CMEKHBIX
HHUCIIe COOTBETCTBYIONIAX JUCLHUILTAH
HHHOBAllUOHHBIC, | HampaBIeHHOCTH
BBIOUpATh U TIPOTPAMMEI
MOIUGHUITIPOBATE MarECTpaTyphL
A OIIK-7.2.
OTBEYaThH 3a
Brigsnser
KatecTso pabor NIEPCIEKTHBHEIE
BHEAPEHHE UX
PE3YTBTATOB, IpoONIeMBbI H
obecreunBars bopmympyer
MepbI TIPHHIUITEL
IIPOM3BOJCTBEHHO | PCIICHHA
i 6e3omacHOCTH aKTyaJbHBIX
IIPH pelIeHHH Hay4HO-
KOHKPETHOH HCCIIEI0BATENBCKH
3aaqu X 3a71a49 Ha OCHOBE
HCIIOJIb30BaHUS
KOMINIEKCHOH
HHpOpPMaIUH, B
TOM YHCJIC Ha
CTBIKE oOacTeit
3HAHUS;
| IIK-1. CrmocoGen | ITK 1.1. 3Haer CIIOCOOHOCTE cobecenoBanue,
TBOPYECKH TEOPETHIECKUE IPUMEHATH Ha CHTYaI[MOHHBIC
HCIIOIB30BATh B OCHOBEI, [IPaKTHKe OCHOBHEIE | 3aayH,
Hay4HOH H METOZOJIOTHIO H METOJTBI IUCEMEHHOE
IIPOMU3BOACTBEHHO | METO/IBI IIPOBEICHHS, TECTHPOBAHHE
- HCCIIETOBaHHUS B 00paboTKu 1
TEXHOJIOTHYECKOH | BRIOpaHHOM aHaM3a
NEeATETFHOCTH obnacTy. pe3yJIbTaToB
3HAHUA IIK 1.2. Ymeer Hay4HO-
(yHIaMEHTATBHBI | OCYIIECTBIATE HCCIIE0BATENBCKOM
X ¥ IIPUKTaIHEIX | HAYYHO- paboThI
pas3zenoB HCCIIeIOBATENIbCKY
ITUCIUTIIIHH 10 paboTy B
(Momyneit), BEIOpaHHOK
OIIPENEIIIONIIX obnactu
HAIPaBICHHOCTh | HCCIENOBaHHS.
(npodumns) IIK 1.3. Braneer
[IPOrPaMMBI HaBBIKAMH
MarucTparypsl. obpaboTku
IIOJTYYCHHBIX
PE3YIBTATOB H HX
IpeICTaBIIEHHS.

3. Conepsxanne paGoueii nporpamMmel

3.1 O6nem yueOHOI AHCHHIVIHHBI (MOAYJIS) B BHABI y4eOHOMH paGoThI

Buja yuedHoii padoTsl

Bcero gacos/

CemecTpnl




3a4YE€THBIX 2
€IHHHIL
4acoB

1 2 3

KonTakTHas pa6ora (Bcero), B ToM 9uche: 84/2,33 84
Jlexnum (JI) 28/0,78 28
ITpaktuueckue 3anstus (113), 56/1,55 56
CamocTosaTenbHas paGoTa oGy4aromerocs, B TOM YHCIIE: 168/4,67 168
TToaroroska k saasatusm (113) 114/3,17 14
IToxroroska x Texymemy kourpomo (ITTK) 36/1,0 36
Ioaroroska k mpomesxyTouromy xouTpoo (ITIIK) 18/0,5 18
Bujx npomeskyTounoii arrecranun | Ox3amer (D) 36/1,0 36
qac. 288 288

HUTOI'O: O6mast Tpy10eMKoCTE
3ET 8 8

3.2. IlepedeHr pa3nesoB Yy4eOHOM JHCHHIIHHBI

H KOMIETEeHUHH ¢

YKa3aHHeM COOTHECEHHBIX C HHMH TeM pa3[e/ioB JHCHUIJIHHBI

Nen/mm Hupexc Haumenosanue
KOMIIETEHIH pa3szgena yueOHoii Conep:xanue pas3gesia (TeMbl pa3/ae/ioB)
H AHCHHILTHHBI

1 2 3 4

1. | YK-1 B i
OITK-6 BEJIEHUC B Kpatkas wucropus cTaHOBICHHS MOJIEKY JIAPHOH
OITK-7 MOJIEKYIIIPHYIO Ouosnorun. OCHOBHEIE OTKPBITHS MOIEKYJISPHOl
IK-1 Ouonoruro OromorHHy. 3ama4u MoNeKyISpHOi 6Honorum

2. | YK-1 Muxkpockonusa. PeHTTeHOCTPYKTYpHBIN — aHAIH3.
OITK-6 M b PammoaktusHbIe HM30TOIILL.
OIIK-7 i YierpanenTprbyrupoBanue. Xpomarorpadwus.

6uomorumn.
TIK-1 Onextpodopes. Kynbrypa knerok. Beckierousnsre
cucTeMbl. MOHOKIIOHAIBHEBIE AHTHTENIA.

3. | YK-1
OIIK-6
OIIK-7 AMWHOKHCIIOTBI Crpoenue, cBOHCTBA B (YHKIHKM aAMUHOKHCIIOT.
[IK-1

4. | YK-1
OIIK-6 Crpoenwe M  cBOMcTBA NENTHOHONW  CBA3ML
OLIK-7 Thssnocnies s ok Crpoenne, cBOHCTBa U DYHKIMH ENTHIOB
IK-1

5. | YK-1 [lepBranas  cTpykTypa OemxoB.  Bropuunas
OIIK-6 CrpyxrypHas CTPyKTypa  O€NKOB.O.-cIMpanb,  B-CTPYKTYPHL
OIIK-7 opraHu3anus 6enKoB CeepxBTOopruHas cTpykrypa. Jlomensl Tperwunas
[TK-1 cTpykTypa ©Oenka. Ces3um craGummsupyromye




TPETHYHYIO CTPYKTypy OenkoB. YeTBepTudHas
CTPYKTypa OelKoB.

6. | YK-1 [lepuunas CcTPyKTypa HYKJIEHHOBBIX KHCIIOT.
OIIK-6 I — Kondopmanus KOMIIOHEHTOB HYKJIEUHOBBIX
OIIK-7 JTHK * | kucnor. Makpomonekynsprat crpykrypa JHK.
[K-1 [Tomumopdusm npoiinodt cnupanu JTHK. @opmer

JHK. Ceepxcnupamuszamus JTHK, romonszomepassl
VK-1 '

7 OIIK-6 Crpyxtypa u dynxuus PHK. MakpomonexyspHas
OTIK-7 PHK crpykrypa PHK. Buxer PHK. Konnenmus «Mup
ITK-1 PHK».

8. | YK-1 Crpykrypa OGakTepHalbHON XPOMOCOMEL
OIIK-6 CrpyxTypa MIPOKaPHOTHYECKHX I'eHOB.
OIIK-7 bBakrepuanbable mnasMuiel. CTpykTypa TIeHOMa
TK-1 CrpykTypa T€HOMOB | 3yKapHoT. Kunetuxa peacconuaniu

IIPO- ¥ 3yKapHOT nenarypupoBanHoit JIHK u crmoxuocTs reHoma y
sykapuor. [locnmenoBaTenbHOCTH — HYKIEOTHIOB
9YKapHOTHYECKOTO reHoMa. CrpyxTypa
9YKapHOTHYECKOr0 TeHoMa

9. | YK-I Benku u (epMeHTEI, YYacTBYIOIIHE B PEIIMKALUH
OIIK-6 JTHK. Perumakanus xpomocomsl E.coli. Pemmukanua
OIIK-7 Fepmmmpn i xpomMocoM y oykapuor. bmocmuTes JIHK =Ha
[K-1 matpuiie PHK (o6parhHas TpaHCKPHIIIH)

10.| YK-1 PHK-momimepaspl.  MHuiManus TPaHCKPHIIINH.
OIIK-6 DIIOHTAIUS. Tepmunanus TPaHCKPHUIILIUH.
OTIIK-7 L panCKpETIES Y Perymsamuss  TpaHckpumimu. — AKTHBATOpEl  H
[K-1 HpoKapHot pernpeccopsl TpaHckpummy. Onepon. HeratusHas

H TIO3UTHBHAS PETYIIALIAS.

11.| YK-1 Perysms
OIIK-6 TPaHCKPHIIIIHH y | Peryssamus Tpasckpumuyn y 6akTepuodara A.
OIIK-7 faxrepuodara A.

IK-1

12.| YK-1 PHK-momumepaspl.  DakTopsl  TPaHCKPHIIIHH.
OIIK-6 TpasckpuIHs y | PerymsaTopHble NOCIEIOBATEIBHOCTH: SHXaHCEPH,
OIIK-7 9YKapHOT. caiiJIeHCOPEI, aqanToOpPHbIe JIEMEHTHI. MeauaTopsl.
[K-1 [TpomyKTEI TPaHCKPUIILIUK

13.| YK-1 XpomatiH H  obmas
OIIK-6 (ToTanpHas) peryisuus | AUETHIHPOBaHHE THCTOHOB. DochopummpoBaHHe
OIIK-7 TPaHCKPHUIILAY y | rucToHOB. JleMEHYIIES XpOMaTHHA
TK-1 AYKaApUOT

14.| YK-1 ITpoueccunr y mpoxapuor. IIponeccuar TPHK u
OIIK-6 pPHKy syxapuot. [Iponieccunr MPHKy sykapuor.
OIIK-7 ITporeccunr PHK MexaHu3MBbI cluiaiiciuara. AJNBTepHATHBHBINA CILIai-
TK-1 CHHT. Y/aJIeHHE (JTHIIHEXY [I0CIEeN0BaTEIbHOCTEH.

[Mpucoenruenre UMoaUGUKAIMS HYKIEOTHIIOB.

15.| YK-1 Pacman MPHK Paspymenue MPHK Gakrepuii ¢ 5-xoHa: addext

OIIK-6 nonoxenus. Paspymenne MPHK sykapuwor ¢ 3-




OIIK-7 KoHIa. Pome momu(A) ¢parmenra. Brusaue
[TK-1 IIPOJYKTOB  TpPaHCHAIMH Ha pacmax MPHK,
Brusaue murangos Genka Ha pacnag MPHK.
16.| YK-1 I'emeTnyeckuif Kox. AKTHBANUS aMHHOKHCIOT.
OIIK-6 PuGocomel. Pubocomamsasie PHK. CassbmBamiie
OIIK-7 amMuuHOKHCENoT ¢ MPHK. @yHKIMORaNsHEE e TpE!
[K-1 pubocom. MHMOWANWS, >TOHTANHS U TePMUHAIUS
Buocuntes Oenka: | TPaHCKPHIIIIHH. ITomucomer. OcobennocTn
TPAHCILIIHA,  (QOIMHT, | TPAHCIMIME y TPOKAPHOT H B MHUTOXOHJIPUIX.
MoubHKAIIHS, WnruGutopel  TpaHchsmum NpPOKapHoOT H
3YKapHoT. QommuaT Hemnkos. ®axTopsl,
ONPEIEIAIOMME  IIPOCTPAHCTBEHHYIO  CTPYKTYpPY
BenkoB. Mozenu cBopaunBanus GerkoB. @aKTops!
(ommunara. @epmenTsI Gonamara.
17.| YK-1 y
OIIK-6 D R— ["oMonoruanas pexomGuHarws, caiTcenMpuyHas
OIIK-7 PEKOMOHHAIMSA, SKTONUYECKas PeKOMOHHAITHS
ITK-1
18.| YK-1 IporpamMMupyemast
OIIK-6 KITeTOYHas cmepts | [IporpaMmupyemas K1eTounas cMepTh (aHomTo3)
OIIK-7 (amomTo3)
ITK-1
19.| YK-1 IIpenmer u 3amadn reHHoll wHkeHepwn. PassutHe
OIIK-6 METONOB MOJIEKYJSIpHOH reHeTnku. IIpakTuueckoe
OIIK-7 HCIIOJIB30BAHHE HAYYHBIX IOCTHXKCHHH B 067ACTH
IK-1 (u3uKo-xuMHYeckolt GHONOTHH B OHOMH/IY CTpHH.
Obmas cxema mpoBeneHHS TeHHO-MHXKEHEPHBIX
Obumme mpumEIMmEl W | paboT. DepMEHTH TIeHeTHYECKOH HH)XEHEPHH.
METOJIBI TEHHOM | MeTO/(bl KOHCTPYHPOBaHHS THOPHIHBIX MOJIEKYT
HHKEHEPHH HHK  in  vitro. BextopHble Monekyner  JTHK.
Beenenne wmonexkyn JHK B kiuerTkw. MeTonsl
otbopa THOPHIHBIX  KJIOHOB. Pactmudposka
HYKIICOTHITHOH IIOCIIEA-BaTENBHOCTH (hparMeHTOB
JHK. AMnnuduxanus mocnenoBarensHocTelt JJHK
in vitro.
20.| YK-1 BBenenne miasmumesx 1 darossrx Momekyn JTHK
OIIK-6 B KIeTKH E. coli. CTpoeHHEe KICTOYHOW CTEHKH
OI1K-7 IpaMOTpHIATENbHBIX  Oaktepuit. CdepommacTsr.
TK-1 «Kanmpmuespien KOMIIETEHTHEIE KIIETKH.
Bekropuas CHCTEMA | DnexTpomopanus. Viakopka JHK ¢ara nam6aa B
TPaMOTpHIATE/IEHOH KaIICHIBI in Vitro. MoleKy spable BeKTOPHL E. coli.
GaK_TepHH Escherichia Knonupyromme IIa3MHTHbIE BEKTOPEIL.
coli Monexynspraeie Bextopsl Ha ocmose JIHK dara
MO8, HcxyccTBennsle GaxTepuanbHEe
XpoMocoMel. @asmunel. KiroHupyomue BekTOpEI
Ha OCHOBE HHTEBHIHBIX (aroB. @arMusl.
BekTopHble mIa3Munrl, ofecreunBaromme TIpsAMOH




otbop O PHIHEBIX JHK. Bekropel,
ofecreunBaromue 3KCIPECCHIO JYKEPOIHBIX TEHOB
B knetkax E. coli. Bextopmr E  coli,

NETCPMUHHUPYIOLIHE CEKPEIIHIO Iy IKEPOTHBIX
GeJKoB.
21.| YK-1 T — KoncTpyupoBanne CeKpeTHpPYIOIIUX OPTaHHU3MOB.
OIIK-6 Merabonuyeckas HHXeHepHs. BeinencHue
P
BhIJIEJIEHHE L[EJIEBLIX
OIIK-7 SenKon TEHETHYECKU-MOAUDUIIMPOBAHHBIX OPraHH3MOB H
[TK-1 npobreMa yaaneH s MapKepHbIX T€HOB.
22| YK-1 JlocTuxenue 35
. €KT 0361 TE€HAa [pPH  MONEKYIISIPHOM
OIIK-6 [IOBBLIIIEHHOMN iy A P KYp
OTIK-7 KIIOHHPOBAHHUHU. Bmusaue st dexTHBHOCTH
- POy KITHH Oenkos,
TK-1 TPaHCKPHUIIINK KIOHMPOBAHHBIX T€HOB HAa YPOBEHB
KOJIMPYEMEBIX  TE€HaMH,
ux okcupeccud. [loBeimerue sddekTHBHOCTH
KJIOHHPOBaHHBIMU B
. o . | Tpa"coanuu  MaTpHuHelx PHK  Crabwmisanus
KIETKax Escherichia ]
s gykeponusix MPHK u 6enmkoB B knerkax E. coli.
YK-1 CpaBHUTENBHBIH aHaIH3 OpraHM3alHH "
. P
OIIK-6 peanMzanuu  TeHeTWYecKod — uHpopMmammH y
OIIK-7 DKcIIpeccHs poKapHoTa " 9YKapHoT. Dkernpeccus
ITK-1 KJIOHHPOBAHHBIX XPOMOCOMHBIX 3YKapHOTHYECKHX T'€HOB B KJIETKax
SYKapHOTHYSCKHX TEHOB | E. coli. Knonupopanue JHK-xommuit
B Kiuetkax FEscherichia | syxapuormaeckux Martpuunbix PHK w  mx
coli 3Kcnpeccus B kinetkax E. coli. Dxcnpeccns B E. coli
XHUMHKO-(QEPMEHTATHBHO CHHTE3MPOBAHHBIX TI'EH-
HKBHBAJIEHTOB 3YKaPHOTHYESCKHX IOTHIICIITHIOB,
24.| YK-1 Beenenne wmonexyn JHK B knerkm Bacillus.
OIIK-6 CTpoeHHe KIIeTOYHOM CTEHKH TPaMITOJIOKHATETHHEIX
OIIK-7 Oaxtepuii. Tpanchopmalis KOMIIETEHTHEIX KJIETOK.
IIK-1 YHUBepcaNlbHEIE METOJLI BBEJEHHS  IUIa3MHIL
Tpanchexnuus. Monexynapasie Bextopsr Bacillus.
Knonupyiomue BeKTOpbl Ha OCHOBE ILIA3MHI
cTaUIOKOKKOB H CTPENTOKOKKOB. BeKTOpsl Ha
I'enno-nmxenepHas :
ocHoBe IutasMuz Bacillus. BexTopHBIe IIa3MuIEL,
cHCTEMA i ;
pemimuypyomuecs B B, subtilis w B E. coli.
IPaMIIOJIOKHTEBHBIX
N . BexTopHas cHcTEMa CEKpPELHH  UYXKEPOIHBIX
Oaxreputt pona Bacillus i
OenxoB W3  kineTtok  Bacillus. TlnasMujgHbe
UHTETPaTUBHEICE BEKTOpPEL. MDaroBble BEKTOPEL
OKkcmpeccHs Uy)KEpPOOHBIX TeHOB B KIETKax
Bacillus. OcobeHHOCTH CTPOGHHSI W JKCIIPECCHH
TEHOB IPaMIIOJIOKHTENIBHBIX OaxTepuii.
Onrumu3anus 3KCOPECCHH KIOHHPOBAHHEIX T'CHOB.
CTabuNEHOCTE IIa3MHU/L B KIIeTKax B. subftilis.
25.| YK-1 r B
| orx-6 eHeTHYECKas BEJIEHNE MOJIEKYII JHK B KIIETKH
OITK.7 HH)KEHEPHS MIeKonuTaromux. Bsexenue BupycHeix JIHK.
KYJIbTHBHPYEMBIX Beenenne mnmasmupy uw o ¢parmentoB  JIHK.

IK-1




KJICTOK MJICKOITHTAOIIHUX

CrabmneHocTs THOpHmHBEIX Momekyn JIHK 8
KyJIbTUBHPDYEMBIX  KJIETKaX  MJICKOIHTAIOIIHX.

['eneruyeckas TpaHchopManys KJIETOK
MIIEKOIHTAIINX. ['eHeTwdeckas TpaHchopMalius
MYTaHTHBIX JTHHUH. Korpauchopmarusi.

JIOMHHaHTHEIE  AMIUTH(HIHPYEMBIE  MapKeps
TEHETHYECKOH  TpaHcopMamuwu.  DUHCOMHBIE
BEKTOPEI TeHETHYIECKOH TpaHchopMaImy.
Perymupyemas sKcnpeccus 1eIeBbIX TeHOB

26.

VK-1
OIIK-6
OIIK-7
[IK-1

TpEtHCl"CHHBIG JKHUBOTHEIC

ITomyueHne TpaHCreHHBIX JKHBOTHBIX. KIIETKH
TEPaTOKAPIMHOMBI  MBIIIA. MHuKpOHHBEKINL
OOIIMTOB. OMOpHOHANIEHEIE CTBOJIOBEIE KIIETKH.
PetpoBupycel. Dxcnipeccusi TeHOB B TPaHCTEHHBIX
MBIIIIax. Tpancrennsie ’KHBOTHBIE B
(GyHIAMECHTANBHBIX HCCIIENOBAHUSIX. HOKayTHBIE
MBIIH. Perymupyemoe BKIIOYEHHE-BBIKIIOUEHHE
TEHOB in Vvivo. BHOTeXHOIOTrHYECKOe NpHUMEHEeHHE
TPAHCTEHHBIX KMBOTHBIX.

27,

YK-1
OIIK-6
OIIK-7
TIK-1

[lomyuenwe w aHamm3
TPaHCTeHHEBIX PACTEHHH

Ilepenoc reHoB B pacTeHHms Hu3 OakTepuii poma
Agrobacterium. McnomnezoBanwe miasmun i A.
tumefaciens [ cO3MaHUs TPAHCTEHHBIX PACTCHHI.
[TomydeHne TpaHCr€HHBIX PACTEHHH C ITOMOIIBIO
OuHapHOW BEKTOPHOH cHCTeMBI A. tumefaciens.
OKcnpeccHs M HACNeOBaHWE Yy)KePOIHBIX I'€HOB,
BBeJIeHHBIX B pacTeHus B cocTaBe T-J{HK. IIpsamoii
METOJ BBEICHHS TpaHCTeHa B pacTeHus. CHHTE3 B
PacTEHHSIX YyKEPOAHBIX OENKOB MeIHIIMHCKOro
HazHa4deHHUsd. TepaneBTHYECKUE U JHATHOCTHUECKHE
anTuTena. CrenoOHble BakuHEL [lepeHoc reHoB B
pacTeHHs ¢ IIOMOINBKD BHpPYCOB. TpaHcreHHas
CHCTEMa XJIOPOILIACTOB. DBEnKOBBIM crmaficHHT B
TPAHCTEHHBIX DPACTEHUAX. Y OalleHHE MapKEepHBIX
I€HOB M3 TPAHCTEHHEBIX pacTeHHUH. TpaHCreHHbIE
pacTeHHss ¢ HOBBIMH OHOTEXHOJOTHYECKHUMH
CBOMCTBaMH. TpaHCreHHBIE PAacTEHHS B CEIBCKOM
X035HCTBE

28.

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

I'eHeTuyeckas "
KJIETOYHAS HHXXEHEPHS U
Ouobe3omacHOCTE

Brobe3onacHOCTE B KIETOYHBIX, TKAHEBLIX H
OpPraHOTEHHBIX  TexXHojorusx. Kiaccubukarms
PUCKOB  IIpH  HCIONB30BAaHMHM  I'€HETHYECKH
MOIH(PHIHPOBAHHEIX pacTeHui. [Inmessie,
OKOJIOTMYECKHE H  arpOTeXHHYECKHE  PHCKH.
CroiicTBa TPaHCT€HHBIX OenkoB. Pucku
TOPH30HTAIBHOTO nepeHoca TPaHCTEHHBIX
KOHCTPYKNMH. buosTHYeckue npoGiieMbl TEHHOU
HHXCHEPHH, TeHOTEPAITHH, KIIOHUPOBAHHS
YEJIOBEKA W  JKMBOTHBIX. | 'OcymapCTBeHHBIH




KOHTPOJIb M TOCYHAapCTBEHHOE DPEryJIHPOBAHHE B
0071aCcTH IreHHO-HIDKEHEPHOH IeATeTEHOCTH

3.3. Pasaessl yueGHOli AHCHHILTHHEEI, BHABI y4eGHOI AeaTeabHOCTH H GOPMBI
KOHTPOJIS

Bune! yuednoii ®opmbI
NeATeIbLHOCTH, BKIKYAA TeKYIer
CaMOCTOHATENBHYIO padoTy 0

oby4yaromuxcs KOHTPOJI

No . B Hacax |
Nen/ Hanmenosanne pazgena yqeOHoi )
ceMec ycmeBae

I . AHCIHILIHHBI (MOLY/I51) MOCTH
J JIP | II3 [ CPO | Bcero {no

Heldenam
cemecmp

@)

1 2 3 4 5 6 7 8 9

1 2 IHACEMEH
HOE
TECTHPOB
aHue,
YCTHBIN
ompoc,
KOHTPOJTb
Has
paborta,
cobeceno
BaHHE I10
CHTYaIHo
HHBIM
3aauam

BBenenne B MONEKyIIpHYIO OHOJIOTHIO.
Metoner  MomekymsprHo# — GHOmOrHM. | 2 - - 16 22
AMHUHOKHCIIOTEI

2. 2 4 cobeceno
BaHHUE 110
CHTYyaIHO
llentumer w  Gemkxu.  CrpykTypHas HHEIM
opranu3anus OenxoB. Hywiiewnosele | 2 - 28 34 | zagmauawm,
kucnotsl, JTHK NUCEMEH
HOE
TECTHPOB
anue

3, 2 4 YCTHBIH

PHK. Crpykrypa reHoMoB mpo- u STPELs

sykapuoT. Perumkarms JTHK 2 - 20 26 KOP:{TEI;OJIB

pabota




Tpanckpunmus y npokapuor. Perymsamus
TPaHCKpUIIMK y Oaxtepmodara A.
Tpanckpums y sykapuor.

16

22

KOHTPOb
Has
pabora,
IIACBMEH
HOE
TECTHPOB
aHue,
YCTHBIH
oIIpoc

Xpomatud u  ofmas  (ToTanbHas)
perylisiis TPAaHCKPHIIIUHA Y SYKapHOT.
ITpoueccunr PHK. Pacian MPHK

16

22

cobeceno
BaHHE I10
CHTYAIHO
HHBEIM
3amadam,
IIICEMEH
HOe
TECTHPOB
anue,
KOHTPOJIb
Has
pabota

brocunres Henka: TPaHCJIALHS,
(onauHr, MOIHbHKAITHS.
Pexombunamus. [IporpaMmMupyemas
KJIETOYHAas CMEPTE (AIoITo3)

16

22

cobecemo
BaHHE I10
CHUTYAaIlHO
HHBIM
3a7a4gam,
IMHCEMEH
HOE
TECTHPOB
anue,
KOHTPOJTb
Has
pabora

O0mue NPUHIOUIBE B METOALI TEHHOMH
HHXEHEPHH. BexropHas cHCTEMA
rpaMOTpPHIATENEHOM Haxrepun
Escherichia coli

12

cobeceno
BaHHE 10
CUTYaIHO
HHBIM
3azauam,
IMHCBMEH
HOE
TECTHPOB
aHue,
KOHTPOJb
Hasg
pabota




OKCIIpecCHsi M BBIACICHHE I1EJIEBBIX
OenkoB.  JIoCTHXKEHHE  IOBBINIEHHOM
OPOAYKIHH  OENmKOB,  KOJHPYEMBIX
TéHaMM, KIIOHHPOBAaHHBIMM B KJIETKax
Escherichia coli.

14

cobecenio
BaHHE 110
CHUTYAIHO
HHEIM
3a/agyam,
MTHUCEMEH
HOE
TECTHPOB
aHue,
KOHTPOE
Has
pabota

Okcnpeccus KJIOHHPOBAHHBIX
SYKapHOTHYECKHX TEHOB B KJIETKax
Escherichia coli.

12

cobecemo
BaHHE I10
CHTYAIHO
HHBIM
3amadam,
ITHCBMEH
HOE
TECTHPOB
aHue,
KOHTPOJb
Had
pabota

10

I'enno-uH)KEHEpHAS CHCTEMA
IPaMIIONIOKUTENBHBIX OakTepuil poma
Bacillus

10

cobecemo
BaHHE TI0
CHTYAI[HO
HHBIM
3amayuam,
MIHCBMEH
HOE
TECTHPOB
aHue,
KOHTPOIJIb
Has
pabora

11)

lenernveckas HHXCHEPHA
KYJBTHBHPYCMBIX KJICTOK
MJICKOIIHTArOIIHX

14

cobeceno
BaHHE 110
CHTYyaIHo
HHBIM
3aJa4am,
MHACHMEH
HOE
TECTHPOB
apue,
KOHTPOJIb
Hast
pabora




12 2

I'enetnyeckas HHKEHEpHs
KyJIETHBUPYEMBIX KIIETOK
MJIEKOIIUTAIONIHX. Tpancrennnie )
’KHBOTHBIE

cobecero
BaHHE 110
CUTyaIHo
HHBIM
3agayaM,
IIHCBMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hasd
pabota

12 18

13 2

IlomydenHe HW aHAMM3 TpPAHCIEHHBIX
pacTeHuH

cobeceno
BAHHE II0
CUTYaITHO
HHBIM
3agadam,
MMHCEMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hasd
pabora

14 2

l'eHeTHYeckas u KiIeToynas HHXKEHEPHS 5
u 6uo6e30MacHOCTE

cobeceno
BaHHE 110
CHTYAIHO
HHBEIM
3a/layam,
IHACEMEH
HOE
TECTHPOB
aHue,
KOHTPOJTb
Has
pabora

36

HUTOrO: 28 -

56

168 | 288

3.4. Hassanme TeM JieKNHiH M KOJHYECTBO YaCOB IO ceMecTpaM H3y4eHHSs
Y4eOHOi JHCHHILTHHDBI (MOay.Is).

Ne
n/m

Hazsanue Tem siekumit yueGnoii qucnumInHb] (Moxyns)

CemecTp
2

1

2

3




1| Beenenue B MOJIEKYIIPHYIO GHOTIOTHIO, METOIBI MONEKY IApHO )
f6uonoruu. AMHHOKHCIOTEI

2 | Ilerrruas! u 6enku. CTpyKTypHas opranusauus G6enxos. HykieHHOBEIG 5
kuciotel, JJHK
PHK. CtpykTypa reHOMOB IIpo- ¥ 3ykapuoT. Pemmikarus JTHK 2

4 | TpaHCKpHNIMS Y TIPOKAPHOT. Pery sinus Tpanckpumniuy y 6akreprodara ’
A. TpaHCKpHIIIAA Y 5YKapHOT.

5 | Xpomatus 1 obmas (ToTaTbHAas) Peryiilys TPAHCKPHIIIHT Y 3YKapHOT. 5
ITponeccunr PHK. Paciag MPHK

6 | buocunTe3 Genka: TpaHcsius, GOIIUHT, MOTHMHUKAIHS. PexoMOUHAIIHS. 2
[Iporpammupyemas KieToyHas CMepTH (aronTo3)

7 | OBu1Me NPHUHLIMITEL © METOJ[bI TeHHOM HHKeHepuH. BekTopHas cucTeMa 5
rpaMOTpHLaTebHON OakTepuu Escherichia coli

8 | OKcnpeccHs U BBIIENEHHE EEBEIX 661K0B. JI0CTHKEHHE TOBBIIEHHOMN
IPOAYKIHH O€JIKOB, KOIHPYEMBIX T€HaMH, KJIOHHPOBAHHBIMHU B KJIETKAX 2
Escherichia coli.

9 | OKcmpeccHss KIOHHPOBAaHHBIX 3YKaPHOTHYECKMX TI€HOB B  KJIETKAax
Escherichia coli. 2

10 | T'enno-uHKeHEPHAS CHCTEMa IPaMIIONIOKHTENBHBIX GaKTepuii posia 5
Bacillus

11 | I'eneTHdeckas HHXCHEPHS KyIbTHBHPYEMBIX KIETOK MIEKOIHTAIOIIHX 2

12 | 'eneTndeckass WHKEHEPHS KYJIbTHBHPYEMBIX KJIETOK MIIEKOIMMTAFOIIHX.
TpaHCcreHHBIE KHBOTHBIE 2

13 | Tlomy4eHre i aHATH3 TPAHCTEHHEBIX PACTEHMH 2

14 | 'eHeTHYecKas U KIETOYHAS MHKEHEPHs H 6H00E30MacHOCTh 2
HTroro 28

3.5. HazBanue TeM NpaKTHYeCKHX 3aHATHH B TOM YHC/Ie NMPaKTHYeCKOH
NOArOTOBKH H KOJTHYECTBO YaCOB 110 ceMecTpaM H3y4eHHusI y4eGHOH JHCHHIITHHBI

(Mmopyans).

Ne Cemectpsl
sl Haspanue TeM NpaKkTHYeCKAX 3aHATHI yueGHON IHCIHIIMADBI (MOXYI51) 5
1 2 3
1 BBenenue B MonekymapHyo OHONOTHIO. MeTOABI  MOJIEKYJIAPHOI 4
Ouomoruu. AMUHOKHCIIOTEI
5 ITenruper u Genku. CrpykTypHas opraHusanus GenkoB. HyKJIEHHOBEIE 4
kucnoTsl, JJHK
3 | PHK. Ctpykrypa reHOMOB IIpo- ¥ 3yKapuoT. Perumkanus JTHK 4
4 Tpanckpunmus y npokapHoT. Peryysinus TpaHcKpunmue y 6akrepuodara 4

A. TpaHCKpHIIHUS y SYKAapHOT.




5 XpomarnH 1 00mas (ToTambHAs) PeryJisnus TPAHCKPHIIHH Y 3YKapHOT. 4
[poueccunr PHK. Pactag MPHK
6 | brocunTes Genka: Tpaucanms, honguar, MoauduKann. PekoMOuHAIHS. e
IIporpaMMupyeMast KJIeTOUHAS CMEPTH (armonTo3)
7 | O0wmue TPHHIMILI ¥ METOAbl TEHHOM WH)XEHepHH. BekTopHas cHcTeMa 4
IpaMOTpHLATENBHON Oakrepuu Escherichia coli
8 | OKcIIpeccHs | BBIIEICHHE TENEBBIX OelKoB. J0CTHKEHHE TOBEIICHHOM 4
IPOIYKI[HH O€JIKOB, KOAUPYEMEIX F'eHaMH, KJIOHMPOBAHHEIMHE B KJIETKaX
Escherichia coli.
9 | Oxcmpeccus KIIOHUPOBAHHBIX 3YKAPHOTHYECKUX T€HOB B KIIETKAX 4
Escherichia coli.
10 | I'enno-MHXEHEPHAS CHCTEMA IPAMITONOKATENLHEIX GakTepHit poaa e
Bacillus
11 | I'eneTnyeckas HHKEHEPHS KYJIbTHBHPYEMBIX KIETOK MICKOIIHTAFOIIHX 4
12 | I'eneTnueckas HHKEHEPHS KYILTHBHPYEMBIX KJIETOK MICKOTHTAOIIHX. -
TpaHcreHHBIE )XUBOTHEIE
13 | Ilomy4eHre ¥ aHAIN3 TPAHCTEHHBIX pacTEHHMH +
14 | 'eneTHyeckas U KIETOYHAS HHXKEHEPHS U 6H06E30IIaCHOCTD 4
Hroro 56
3.6. JIabopaTopHbIii NPAKTHKYM
He npexycmoTpeHo yueGHBIM IIaHOM.
3.7. CamocTosiTeabHast paboTa o0y4aromerocs
3.7.2. Buael CPO (BHEAYIUTOPHASI PAGOTA)
Ne
Ne Bcero
ceMecT Tema CPO Buaer CPO
n/n JacoB
pa
1 2 3 4 5
L, 2 Kparkas  wmcTOopHs  CTAaHOBJEHHSA
gOHeKYMPHOH 61/101101*141{. IIOATOTOBKA K 3aHSATHIO,
CHOBHEIE OTKPBITHS MOJIeKy.IISIpHOI:I IIO/IrOTOBKA K TEKyIIEMy 4
Ouonoruu. 3amadd  MONEKYISIPHOH KOHTPOJIIO
Ouonorun
2.
z MuKpOCKOTHAS. . IIOJITOTOBKA K 3aHATHIO,
PeHTreHOCTpYKTYpHBIH aHaIIN3. MO/TOTOBKA K TEKyIIeMy 4
PannoakTHBHEIE H3OTOIIEL. KOHTPOJTIO
8. 2 yJII:TpB.IICH’I’pHdJyFHPOBaHHe. TIIOATOTOBKA K 3aHATHIO,
Xpomatorpadus. Jimextpodopes. [IOTOTOBKA K TEKYIIEMY 4
KOHTPOJIIO
4,
2 Kynerypa xnerokx. Becknerounsie TIOATOTOBKA K 3AEATHIO, d
BK e
CHCTEMBL. MomnoxknonaneHee HOATOTOBKA K TeKyIIeMy
KOHTPOJIIO




dHTHTECIIA.

5: 3

Crpoenne, cBoiictBa ¥ (QyHKIHH POFPEORA RJATTTHIG,
IIOATOTOBKA K TEKYINE
AMHUHOKHUCIIOT. 8 i
KOHTPOJIIO

6. 5 i
CTpoeHHeC H CBOHcCTBa Te TR IOJITOTOBKA K 3aHSTHIO,
CBSI3H. TpPOEHHE, CBOWHCTBA H [O[TOTOBKA K TEKYIIEMY
(GYHKITHE MENTHIOB KOHTPOTIO

7. [lepsuunas  cTpykTypa  Geikos.
Bropuumas crpykTypa Oenkos.o- MIOJITOTOBKA K 3aHATHIO,
crmpars, B-CTPYKTYpBL. IIOATOTOBKA K TEKYILIEMY
CsepxBTOpUIHAS CTPYKTYypa. SRR

8. Tpernunas cTpykrypa Oenka. Cesazm
CTaﬁHﬂH:iny}OmHe TPETHYHYIO IIOATOTOBKA K 3aHATHIO,
CTpyKTypy OecnkoB. UeTBepTHuHas IIOArOTOBKA K TEKYIIEMY
CTPYKTypa OenKoB. RORIpOIDO

9.
llepsranas cTpyKTypa ;ymeHHOBI’m IIO/ITOTOBKA K 3aHSTHIO,
KHCIIOT. oH(opmanus MOJATOTOBKA K TEKYIIEMY
KOMITOHEHTOB HYK/JIEHHOBBIX KHCIIOT. KOHTPOJIIO

10. Maxpomonexynapras CTPYKTYpa
JHK. Ilomumopdusm  mBOHHOM IOATOTOBKA K 3aHSTHIO,
cnupay  JIHK.  @opmer  JTHK. [OATOTOBKA K TEKyIIEMY
CBepXcIHpamn3anis JHK, KOHTPOITIO
TOLOH30MEPa3bl

11, Crpykrypa u ¢ysxums PHK.
PHK. Bumsr PHK. Kornemmms «Mup [IOAroTOBKA K TEKYIIEMY
PHKy. KOHTPOJIIO

12. CrpyxTypa baxTepHanbHO

BL

XRAMOCEMET CIpyaType TO/TOTOBKA K 3aHSATHIO,
IIPOKAPHOTHIECKHX TEHOB. MO/TOTOBKA K TEKYIIEMY
baxrepuansHbie T1JIa3MHIBL. KOHTPOIIIO
CrpyKTypa reHoMa SyKapHoT.

13. Kunernka peacconuauu
JIeHaTypUpPOBaHHOM JHK U
CIIOHOCTP T€HOMAa Yy JYKapHOT. ITOATOTOBKA K 3HATHIO,
IlocnenoBaTenbHOCTH  HYKJIEOTHIIOB TOJITOTOBKA K TeKyIIEMY
5YKapHOTHYECKOTO reHOMa. KOHTPOJTIO
Crpyxkrypa 3YKapHOTHYECKOTO
reHomMa

14 €KY U (PepMEHTEL
b (bepMeRTEL, yuacTBYIOIIKe B OJTOTOBKA K 3aHSTHIO,

permakaimu - JIHK.  Pemmumkanms
XpOMOCOMEI E. coli.

IIO/ITOTOBKA K TEKYIIEMY
KOHTPOJTIO




15.

Pemnukanus xpomocoM y syKapHoOT.
bunocunres JTHK ma martpume PHK

IIOATOTOBKA K 3aHATHIO,
IIOATOTOBKA K TEKYIIEMY

(obparHas TPAHCKPHIIITHA) KOHTPOJTIO
16. PHK-nonmmMepassl. Waunumanms
TPaHCKPHIIIHH. OnoHTanus.
Tepmunanus TIIHH.
Pep 1 I IIOJTOTOBKA K 3aHSTHIO,
ol y Talad TPARERPMITIN. IIOZIrOTOBKA K TEKYIIEMY
AXTHBaTOPEI %4 pernpeccopsl KOHTPOJTIO
Tpadckpunyuu. Onepon. Heratusras
H [TO3UTUBHAS PETYJISAIHA.
17. Perymsugs  TpaHCKDHIIHH y TMOJTOTOBKA K 3aHSTHIO,
6akTeprodara A. IOATOTOBKA K TEKYIIEMY
KOHTPOJIIO
18. PHK-nomumepa3ssr. @axTopEI
TPaHCKPHITIIHH. Perynstopusie
[IOCNIETOBATEIBHOCTH:  DHXAHCEpEL, NOATOTOBKA K 3aHATHIO,
CAHIIEHCOPEL, aJal TOPHbIE JIEMEHTEL HIOZIrOTOBKA K TEKYIEMY
MeuaTopsr. [MpomykTeI TOHE POJLEO
TPaHCKPHIIIUK
19.
AnerunupoBaHue THCTOHOB. [OATOTOBKA K 3AHSTHIO,
Dochopumposanme THCTOHOB. ITOZTOTOBKA K TEKYITIEMY
JleMuHY S XpOMaTHHA KOHTDOITO
20. [Tpoueccuur y [IPOKAPHOT.
IIpomeccunr TPHK u  pPHKy TIOATOTOBKA K 3aHATHIO,
sykapuotT. IIpomeccunr MPHKy IIOATOTOBKA K TEKyIIEMY
9yKapHOT. MexaHU3MBI CIUIaliCUHTa. KOHTPOIIO
21. ATBTepHATHBHBII CILIAMCHHT.
¢
¥ partexiie . HEBLHERED) MOJITOTOBKA K 3aHATHIO,
IOCIIEIOBATENILHOCTEH., HOATOTOBKA K TeKyIIemy
IIpucoenuneHme Mo U UKaIHS KOHTPOJIIO
HYKIJICOTHJIOB.
22. Paspymenne MPHK Gaxrepuii ¢ 5-
KOHIa: addexr IIOJIOKEHHAA.
Paspymenne MPHK sykapuwor ¢ 3- TO/ITOTOBKA K 3aHATHIO,
koHua. Poms momu(A) ¢parmenTa. IOITOTOBKA K TEKyIIeMy
BiusH#E DPOSYKTOB TPaHCIALHH Ha KOHTPOJIO
pacnan MPHK. Bimsgawe murannos
Oenxa Ha pacniag MPHK.
23. 'enetuyeckuit koI,  AKTHBaIHs

AMHHOKHCJIOT, Pubocomsr.
Pubocomansuele PHK., Cas3biBanue
AMHHHOKHCIIOT c MPHK.
QyHKIMOHAIBHBIE IEHTPEI pHOOCOM.
Wnnnuanys, JJIOHTAIlAS H

IIOATOTOBKA K 3aHATHIO,
NOATOTOBKA K TEKyIIEMY
KOHTPOJIFO




TepMUHALTHSA TPaHCKPHIIIIHH,
[Tonmucomsr.

24. Ocobennoctr TPaHCISIIHA y
IPOKapHOT H B MUTOXOHIPHUSIX. OATOTOBKA K 3aHATHIO,
Huruéuropst TPAHCIISIINH y IIO/IrOTOBKA K TEKYIIeMy
IPOKApHOT M 3yKapuoT. @onguar KOHTPOJIO
Oenxos,

25. ®axTopsl, OIIPENETSIOIHE
HPOCTPARCTBCHHYIO CTPYKIYPY IIOJITOTOBKA K 3aHATHIO,
OenkoB. Mopmenun  cBOpaumBaHHs IIOZITOTOBKA K TEKyIIeMy
Oenkos. @axTopsl Gonmunra, KOHTPOITIO
@epmMeHTH! GoJIHHTA.

26. l“oivxonomqﬁaﬂ pexoMOmHanus, HOATOTOBKA K 3HATHIO,
cafiTcennduuHaT  peKOMOMHAIIMS, IIOZTOTOBKA K TeKyIIeMy
SKTOIMYECKast peKOMOHHAIIHS KOHTPOJIO

27. IIporpaMmupyemast KIIeTOYHAs IOJTOTOBKA K 3aHSTHIO,
CMEpTB (aIonTo3) [IOATOTOBKA K TEKyIIEMY

KOHTPOJIIO

28. [lpenmMer uw  3amaum reHHOMH
HHKeHepuH. Pa3BuTHe  MeTomOB
MOJIEKYIAPHOH TEHETHUKH.

[IpakTHueckoe UCIIOIB30BAHHE

HAy4YHBIX JOCTHXKEHHH B 001acTi IIOATOTOBKA K 3aHATHIO,
OU3UKO-XMMHYECKOH OHONOrMH B [IOATOTOBKA K TCKYIEMY
Cuwounmyctpuu.  O6mas  cxema KORTROMO
IIPOBEICHHA T€HHO-MHKEHEPHBIX

pabor. @epMeHThI TeHETHYECKOU

HH)XXEHEPHH.

29. Metonp! KOHCTPYHPOBaHHUS IIOJIrOTOBKA K 3aHSITHIO,
rubpunnsex Monekyn JTHK in vitro. MOATOTOBKA K TEKYIEMY
BekTopHbie MOIIEKYJIBI JTHK. KOHTPOJXO
Bsenenne monexyn JTHK B xireTky.

30. Mertons! otbopa rHOPUIHEIX KIIOHOB. IIOJITOTOBKA K 3aHSITHIO,
Pacimudposka HYKIJICOTHIHOH IOATOTOBKA K TEKYIIEMY
[OCJIEA-BATEILHOCTH  (hparMeHToB KOHTPOJIFO
JIHK. Amiutadukanms
nocnenoBarensHoctedt JIHK in vitro.

31 Beenenne mnasMunHEX H (HaroBbIX TIOArOTOBKA K 3aHATHIO,
monexkyn JHK B xnetku E. coli. MOATOTOBKA K TEKyIIeMy
Crpoenue KJIETOYHOH CTEHKH KOHTpPOJIO
IPaMOTPHIIATENIBHBIX Oaxrepmnii.

Coepormnactsr «Kanpnmessiey
KOMIIETEHTHBIE KJIETKH.
ONeKTpoInopanus.




32. Vmakoska JIHK ¢ara nsambna B IIOArOTOBKA K 3aHSTHIO,
Karcuusl in vitro. MonekynsapHele MOJrOTOBKA K TEKYIIEMY
BeKTOpbl E. coli. Knonupyromme KOHTPOJIIO
TUTA3MHU(HBIE BEKTOPBL
MonexynspHble BEKTOPEl Ha OCHOBE
JIHK ¢ara nambna. MckycecrBenHble
DakTepHaILHEIE XPOMOCOMBL.

DQasMusl.

33. Knonupyromue BEeKTOpbl Ha OCHOBE MIOATOTOBKA K 3aHITHIO,
HUTEBUNHBIX  (aroB.  DarMunbl IIOATOTOBKA K TCKYIIEMY
BekTopHble IIa3MHUIEL, KOHTPOJIXO
obecreunBaromye IpsMor  oT6op
rubpuauex JHK.

34. BexkTopel, obecnieunBaromye MOATOTOBKA K 3aHATHIO,
SKCIIPECCHI0 dy)XEPOTHBIX TEHOB B TIOJITOTOBKA K TEKYIIEMY
kinetkax E. coli. Bektopel E. coli, KOHTpOJIO
IeTEepMUHHUPYIOLIHE CEeKpEIHIo
qy)KEPOIHBIX OENIKOB.

35. KonctpynpoBanue CeKpeTHPYIOIUX MOJITOTOBKA K 3aHATHIO,
OpraHHU3MOB. Merabonuueckas NIOJITOTOBKA K TEKYIIEMY
HH)KECHEPHA. KOHTPOJIFO

36. Beinenenue MOATOTOBKA K 3aHATHIO,
reHeTHYeCKH-MOARGHINPOBAHHBIX [OATOTOBKA K TEKyIEMY
OpraHm3MoB ® IpobneMa yIaJleHHs KOHTPOITHO
MapKepHBIX I'€HOB.

37. Oddext JI03BI resa pu IIOATOTOBKA K 3aHATHIO,
MOJIEKYIIPHOM KJIOHHPOBAaHHUH. IIOZITOTOBKA K TEKYIIEMY
Bmasane 3¢ GeKTHBHOCTH KOHTPOJIXO
TpaHCKPHIIIHH KJIOHHPOBaHHBIX
T€HOB Ha YPOBEHb HX 3KCIIPECCHH.

38. [Topennenue 3¢ peKTHBHOCTH IIOJITOTOBKA K 3aHATHIO,
Tpamcmsimpr  MartpuuHbelx  PHK ITOATOTOBKA K TEKYIIEMY
Crabunmusaius uyxepoausrx MPHK KOHTPOJIIO
u GenkoB B KieTkax E. coli.

39. CpaBHHUTENBHBIHA aHaIHu3 TIOATOTOBKA K 3aHATHIO,
OpraHH3aIlHuu 2§ peanu3anuu IIOJTOTOBKA K TEKyIIeMy
TeHETHYECKOH uHpopMauu y KOHTPOJIIO
MPOKAPHOTA U 3YKAPHOT.

40.

Jkenpeccus XPOMOCOMHBIX
SYKApHOTHYECKHX T'€HOB B KIIETKaX
E. coli. Knorupopanue JIHK-xomwi
sykaprotHdeckux Marpuuseix PHK
| HX 9KcIpeccHs B kietkax E. coli.

IIOATOTOBKA K 3aHATHIO,
IIOJTOTOBKA K TEKYIIEMY
KOHTPOJIIO




41, Oxcrnpeccust B E. coli XEMHKO- MIOATOTOBKA K 3aHATHIO,
(epMEHTAaTHBHO CHHTE3MPOBAHHBIX HOATOTOBKA K TEKYIIEMY
I€H-DKBHBAJICHTOB 3YKapHOTHYECKHX KOHTpOIO
HOJHITEI THIOB.

42. Beenenne monexkyn JTHK B xierkn IOArOTOBKA K 3aHATHIO,
Bacillus.  Crpoenne  KJIETOYHOH IOATOTOBKA K TEKYIEMY
CTEHKH IPaMIIONIOKUTENBHBIX KOHTPOIIXO
OakTepui. Tpanchopmanms
KOMIIETEHTHBIX KJIETOK.

43. VHHBepcanbHbEIE METONB BBEICHHUA TIIOJTOTOBKA K 3aHSITHIO,
mnasmuz. Tparcexrms, IIOArOTOBKA K TEKYIIEMY

KOHTPOIIEO

44. Monexynapueie Bexktopwr Bacillus. MOJTOTOBKA K 3aHSTHIO,
Kronupyromue BeKTOpsl Ha OCHOBE IIOJITOTOBKA K TEKYIIEMY
TIa3MHUT CTaUITOKOKKOB 51 KOHTPOTIO
CTPENTOKOKKOB.

45. Bextopel Ha OCHOBe ILTA3MHI IIOJITOTOBKA K 3aHSTHIO,
Bacillus. BexTOopHBIE — IUIa3MHIbI, IOATOTOBKA K TEKyIIEMY
pemmHnupyromuecs B B, subtilis v B KOHTPOJIO
E.  coli. Bekropuas cucrema
CEKpELHH UYyKEPOIAHBIX OETKOB u3
Ki1etok  Bacillus. ITnasMunnsie
HHTErPaTHBHEIE BEKTOPEL

46. QaroBele  BEKTOPHL.  DKCIIPECCHS IIOJITOTOBKA K 3aHSTHIO,
YyXKEPOOHBIX TEHOB B  KJIETKax IOZATOTOBKA K TEKYIIEMY
Bacillus. OcoGeHHOCTH CTPOEHHS H KOHTPOJIXO
HKCIIPECCHH T€HOB
TPaMIIOJIOKHTENbHBIX OaKTEepHIA.

47. OnruMmzamms IKCIPECCHA IIOJI'OTOBKA K 3aHSTHIO,
KJIOHHPOBAHHBIX T€HOB. HOATOTOBKA K TEKYIIEMY
CtabunpHOCTh IUIa3MH] B KIIeTKax B. KOHTPOJIIO
subtilis.

48. Beenenme momexyn IHK B kierkm MOJArOTOBKA K 3aHATHIO,
MIIEKOITHTAOLIHX. Beenenue IIOJI'OTOBKA K TEKYIIEMY
BupycHelx JIHK. Brenenune mmazmuyg KOHTPOJIXO
u ¢parmentoB JIHK. CraGuisHoCT
rubpumHelx  Monekyn JIHK B
KyJIbTUBHPYEMBIX KJIETKaX
MIICKOIIUTAIOIIHX.

49. I'eneTuyeckas TpaHchopMarus IOJTOTOBKA K 3aHATHIO,
KJIETOK MIIEKOITH TAIOITHX. IIOATOTOBKA K TEKYIIEMY
INenernueckas TpaHchopMarTHs KOHTPOITIO
MYTaHTHBIX JIHHHH.

Kotpanchopmarus.




50.

JloMHHaHTHBIE aMIUTHPHIAPYEMBIE
MapKepsl TCHETUYECKOH
TpaHchOpMaIiH. OIHCOMHBIE
BEKTOPBHI TEHETHYECKOH
TpaHnchopMaIum. Perynupyemas
IKCIIPECCHUS LIETIEBEIX T€HOB

MIOATOTOBKA K 3aHSTHIO,
MIOATOTOBKA K TEKYIIEMY
KOHTPOJTIO

51.

[Tomyuenne TPaHCTEHHBIX
KHUBOTHBIX. Knerxu
TEPaTOKapLUHOMBI MBIIIIH.
MUKPOUHBEKIUS OOITUTOB.
OMOpHOHANBHEIE CTBOJIOBBIE KIIETKH.
PeTpoBHpYCEL. DKCIpeccHsi T€HOB B
TPaHCTEHHBIX MbIIaX. 1paHCTeHHEIE
KMBOTHEIE B  (YHIAMEHTAIBHBIX
rccaenoBaHuax. HokayTHBIE MBIIIH.
Perynupyemoe BKJIIOYEHHE-
BEIKJIIOYEHHE  TE€HOB  in  Vivo.
BuoTexHoNoTHYeCKOE IPUMEHEHHE
TPAHCTEHHBIX KUBOTHBIX.

TOATOTOBKA K 3aHATHIO,
IIOJI'OTOBKA K TEKYIIEMY
KOHTPOJIIIO

52.

[lepeHoc TreHOB B pacTEeHHSI U3
DakTepuit poma  Agrobacterium.
Wcnonp3oanme miasmun 11 A
tumefaciens JULSt CO3daHHs
TpaHCreHHBIX pacTeHuit. [lomydenue
TPAHCT€HHBIX PACTCHHH C IIOMOILBIO
OUHApHOM BEKTOPHOH CHCTEMBI A.
tumefaciens. Dxcmpeccus U
HACIIe/IOBAHHE YYXKEPOJIHBIX TEHOB,
BBEJICHHBIX B PAacTeHHA B cocTaBe T-
JTHK. TIpsamoii Merox BBeICHUS
TPaHCI€Ha B PACTEHH.

IIOATr0OTOBKA K 3aHATHIO,
IMOATOTOBKA K TCKYIIEMY
KOHTPOJIIO

53.

CHHTE3 B pacTeHHAX YYKEPOJHBIX
OEeNKOB MEIUIMHCKOr0 HA3HAUCHHS.
TepanerTHueckue H
JIMArHOCTHYECKHE AHTHTENIA.
Cremobnple  Bakuumel. [lepeHoc
FEHOB B pPAacTeHUss C IIOMOMIBIO
BHpPYCOB. TpaHCreHHass CHCTeMa
XJIOPOILTACTOB. BeNKoBbIH CIUTalicHHT

B TPaHCTEHHBIX pacTeHHAX.
YianeHne MapKepHBIX TI€HOB H3
TPaHCTEHHBIX pacTeHHH.

TpancreHHbIE pacTeHUs ¢ HOBBIMH
OHMOTEXHONOTHYECKEMHE CBOMCTBaMU.
TpaHCreHHBIE PAacTEHHS B CEIILCKOM
XO3SHUCTBE

TIOJITOTOBKA K 3aHSTHIO,
MOJTOTOBKA K TEKYIIEMY
KOHTPOJIIIO




54,

2 buobeszomacHocTE B KIIETOYHBIX, IIOJITOTOBKA K 38HSATHIO, 2
TKaHEBhIX 7§ OpraHOTEHHBIX MOArOTOBKA K TEKYIIEMY
TEXHOJIOTHSX. Knaccudukarus KOHTPOIIO
PHCKOB pH HCIIOJIE30BAHIH

TEHETHYECKH  MOAH(DUIMPOBAHHBIX
pacteHui. [IutneBrle, SKOIOrHYECKHE
i arpOTeXHHYECKHE PHCKH.
CaoiicTBa TpaHCTEHHBIX OEIKOB.

55.

2 Puckm ropusoHTaNBHOrO IEpeHoca IOATOTOBKA K 3aHATHIO, 2
TPaHCTEHHBIX KOHCTPYKITHH. IIOJIrOTOBKA K TEKYIIEMY
Buostudeckue mnpobGiaeMbl TeHHOM KOHTPOJIXO
HHXECHEPHH, reHoTeparnuy,

KIIOHUPOBAHHUSA YeJI0BEKA U
KHBOTHBIX. I'ocynapcTBeHHBII

KOHTPOIb ~H  TOCYJapCTBEHHOE
peryJupoBaHue B 00JacTH TEHHO-
HHKEHEPHOH IeSTeIbHOCTH

HTOI'O ugacos B cemecTpe: 168

3.7.3. IlpumepHasi TeMaTHKA KOHTPOJILHBLIX BONPOCOB

Cemectp Ne 2,

1. Bsenenue B MonekysipHyto GHOIOTHIO.

2. Metons! MoJIeKyIIpHOM OHOJIOTHH.

3. AMWHOKHCIIOTEL

4. IlenTune u Genxu.

s CrpykTypHas opranuzanus OeJIKoB

6. Hyxnennossre xucnotsr, JJHK.

7. PHK.

8. CrpyKTypa TeHOMORB IIPO- B 9YKapHOT.

O Perumixanus JTHK.

10.  TpanckpunIHs y NPOKApHOT.

11.  depMeHTHI FeHETHYECKOH HHIKSHEPHUH.

12. Merozs!l KOHCTpYHpOBaHHS rHOpUAHEIX Monekyn JHK in vifro.

13.  Monekyiapssle BekTopsl Ha ocHOBe JJHK dara mambaa.

14. Kocmuner. @asmunsr. @arMuns!.

15. BexTopHBIE mIa3MH b

16.  CrpoeHme KIETOYHON CTEHKH IPaMIIONIOKHUTEIBHBIX OaKTepHii.

17. Tpanchopmarust KOMIETEHTHEIX KJIETOK.

18. Kironupyromue BeKTOPEI Ha OCHOBE IUIa3MUL CTAQHIOKOKKOB M CTPENTOKOKKOB.
19.  IlmasMuIHBIC HHTEIPATHBHEIE BEKTOPEI.

20.  OcobeHHOCTH CTPOEHHS H SKCIPECCHH FEHOB MPAMIIOIOKUATENBHEIX OAaKTEpHI.
21.  T'eseruueckas TpanchopManysl KIETOK MISKOIUTAIOIIHX.

22,  TI'enmernyeckas TpaHchOpMaIys MyTaHTHBIX JIMHHH,

23.  Kotpaucdopmarms.

24.  TpaHCreHHBIE PaCcTEHHS C HOBBIMH OHOTEXHOIOTHYECKAMH CBOMCTBAMH.




25.  TpancreHHbIe pacTeHHs B CEIBCKOM XO3SHCTBE.

4. OueHounnlie MaTepHaibl JJf KOHTPOJS YCIEBAEMOCTH H Pe3yJbTaTOB
OCBOCHHUS Y4eOHOH JTHCHHNIHHBI (MOXYJIsI)

4.1. IlepeyeHs KoMIeTeHUMH W HHIAHKATOPOB AOCTHIKEHHS KOMIIETEeHIOHH C
yYKa3aHHeM COOTHeCeHHBIX ¢ HHMH 3aIVIAHHPOBAHHBIX Pe3yJIbTATOB 00y4YeHHUS 110
aucuunuee. Onucanue KpHTEPHEB H LIKAJ OLEeHHBAHHS Pe3yJIbTATOB 00y4eHHs
10 NHCUHIIJIHHE,

Kox u dQopmymuporka kommereHimuu: YK-1. CmocoBeH OCYIECTBIATh KPHTHUECKHH aHATH3
IpOOJEMHBIX CUTyallii Ha OCHOBE CHCTEMHOTO MOJXOJa, BEIPaOaTHIBATH CTPATETHIO JEHCTBHM.
OIIK-6. CrnocoGeH TBOPYECKH IIPUMEHATE M MOAU(DUIMPOBATE COBPEMEHHEIE KOMITBEOTEPHEIE
TEXHOJIOTHH, paboTaTh ¢ npodeccHoHANEHBIME 6a3aMy MaHHBIX, IPO(YECCHOHATBHO 0GOPMIATE H
IIPECTABIATh Pe3yIbTaThl HOBEIX pa3paboToK.

OIIK-7. Crocoben B chepe cBoelt mpodhecCHOHAIBHOM TEATENBHOCTH CAMOCTOSTENBHO ONPENETIATE
CTPATErHi0 M NpoOIeMaTHKy HCCIEOBaHUM, IPUHUMATh pPElleHHs, B TOM 4YHCIe HHHOBAIHOHHEIE,
BRIOMpaTh ¥ MOIH(HIMPOBATE METOMEL, OTBEYaTh 3a KAYeCTBO paboT M BHEAPEHHE HX PE3yJIHTATOB,
obecneunBaTh MEPHI IPOU3BOJICTBEHHON GE30IIaCHOCTH IIPH PENIEHHY KOHKPETHOH 3a1aun

IIK-1. Cnoco6eH TBOpYECKH MCIIONB30BaTh B HAYYHOM M IPOU3BOJCTBEHHO-TEXHOIOTHYECKOMH
NEATEIbHOCTH 3HaHMA (QYHIAMEHTAIBHBIX M IPUKIANHBIX Pa3leioB IHUCHHINIAH (MOMIYIEi),
OMpPEEAIONIMX HAlIPABIEHHOCTD (IPO(QHIIE) IPOTPaMMBI MATHCTPATYPBIL.

Ko n PesynbTaTsl Kputepun oLieHHBAaHNA PE3yIBTATOR 00yICHHMA
HaHMeHOBaHHe o0y4eHHs 110
HHAHKAaTOpa AHCLHHITIIHHE 2 3
iﬁ;ﬁ-ﬁiﬁ:{u ynoéj(:gr?mpn («Y moBneTBOPHT 4 («Xopomo») 5 («OTmraHOY)
TENBbHOY) SIsHN)
YK-1.1. 3HaTh He 3naer | Umeer HNmeer [Toxa3zeIBaer
AHanmu3upyer METOIBI METO/IBI IIOCPEACTBEHH | XOPOIIKE OTJIHYHBIE
npoblIeMHYIO AHATH3a aHaM3a BIC 3HAHUS | 3HAHHA 3HaHHSI METOIOB
CHTYAIHIO KaK Ipo6IIeMHOM mpobiieMH | METOJIOB METOIOB aHaam3a
CHUCTEMY, CHTyamuu B ol aHamHu3a aHam3a poOIeMHOH
BBIABIIAA €€ el CHTyalluu | mpoOneMHOM | mpoliieMHOM CHTYallHH  Kak
COCTaBJISIFOIIHE MOJIEKYIIPHO B 00/acTH | CHTyallHH KakK | CHTyal[HH KaK | CHCTEMBEI,
U CBSI3H MEXKITY 4 GHOTOM MO?CKYJ‘IHP CHCTEMEI, CHCTEMEL, BBIABIISIA ee
HHUMH,; * | HoHt BBISBJISIA €€ | BBIABIAL €€ | COCTABJLIIOIIHE
Bkl = OHOJIOTHH, | COCTABIIAIOINM | COCTABIIONIA | M CBS3H MEXIY
COCTABIAIONL | prygnyyay € M CBS3H|€ M CBA3M | HUMH
HE KB CBA3H | eg MEXIYy HUMH | MEXIy HHMH
MCHKIY HUMH. | COCTaBIIAIO
LIHE H
CBA3H
MEXTY
HHMH,
VK-1.3. VMeTh He ymeer | [locpencTeen | Ymeer OTinugHO yMeeT
Kputiecku KpuTHuecky | KPATHYECK | HO YMEET | KpUTHYECKHU KPHTHYIECKH
H KPUTHYECKH OIIEHHBATH OIIEHUBATH
OIICHHBAET OIIEHHBATh
OIIEHUBATH | OIEHUBATH Hay4JHBIE Hay4YHBIE




Ha/IeXKHOCTh Hay4JHBIE Hay4dHEBIC Hay4HBIE JOCTHXEHUS B | TOCTHXKEHHS B
HCTOYHHKOB MOCTHKEHHs | AOCTHXKEH | NOCTHXEHHA B | obmacTu obmactu
rEdOpMaIHH, B 06IaCTH us B | obmacTu MONEKYJLIPHO MOJIEKYIIPHOM
paGoraer ¢ MOJIEKY IIADH obnactu MOINEKYIIPHO | # Onosoruu, | GHoNIOTHH,
N MOJIEKYJIAp | # OHONOruH, | CHCTEMHO CHCTEMHO
ilpOTPIBOpG‘IHBO on HOMH CHCTEMHO NOIXOANUTE K | TIOAXOIUTH K
H Gronoruy, Ononoruy, | HOAXOIHMTH K | PELICHHIO PENIEHHUIO 33134,
uaopmanuell | cHCTEMHO CHCTEMHO | PEIICHHIO 3amau.
U3 pa3HbIX IOJIXOMUTh K | MOAXOAUTE | 3a1ad.
HCTOYHHKOB. PELICHHIO K
3aau. PEIIeHHO
3a/1a4.
VK-1.4. Bnaners He Cnabo Xopomo CroGommo
PaspaGarsisaer | IOMXONAMH B | BIIajieeT BIIAJICET BIIaNEeT BIIaJIEET
. obnactu [OAXOJaMH | IIOJXOJaMH B | MOIXOZaMH B | IOIXOIaMH B
MONEKyJspHO | B ol0nactu | obnactu obmactu obnactu
CONSPIRATCIRHG | OHONOrUH, | MOJIEKY/AP | MONEKYIAPHO | MOJIEKYJIAPHON | MOJEKYJIAPHOM
ApryMEHTHPYCT | repgoit HOH i Guosorum, | GHONOTHH, Omooruy,
CTPATETHIO HIDKEHEPUH W | OMONOTHH, | reHHOH TEHHOH TEHHOH
pelneHHs CMEKHBIX TeHHOM HHDKEHEDHH H | HEDKCHEPHUM W | MEDKEHEpHH |
TIPOGIIEMHOM TVCITATLITHH UHXKEHEPH | CMEKHBIX CMEKHBIX CMEKHBIX
CHTYaIHH Ha JUISL PEIIeHHA | U | JUCITHILIHH JTACITHILTHH JUCIMILUIMH  JULA
OCHOBE NpoONEMHBIX | CMEXHBIX | [UI1 PEINCHHSA | VIS PEIIeHHs | PelleH s
CHUTYyaIHi. JUCIUIUIMH | IpoONeMHBIX | MpoONEeMHBIX | MPOOIEMHBIX
CHCTEMHOTO U - —— CHTY A, CHTY A,
MEXIACIHATLTHH peleHus
apHOro mipobiaeMH
MOAXOI0B BIX
CUTYaLMi.
OIIK-6.1. 3Hath o | He 3naer o | meer WUmeer [Toxa3rBaer
Hcnonesyer Iy TSIX M | MyTSX M | OCPE/ICTBEHH | XOPOIIHE OTTUYHEIE
3HaHHA O NYTAX | IEPCOEKTHBA IIEPCIIEKTH | BIE 3HAHHUA O 3HaHHUA O | 3HaHHA O IIYTAX
¥ NIEepCIeKTUBax | X BAX Iy TSIX | Oy TSIX H | MU NEepCIIeKTHBAX
TIPAMEHEHHUS COBPEMEHHBI | copnenvrenn | mepemexTapax | CPCTIEKTHBAX | COBPEMEHHBIX
COBpPEMEHHBIX X st coBpeMenmprx | COBPEMEHHEIX | KOMIIBIOTEPHBIX
KOMIIBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJOTHH B
TEXHOJIOTHH B | BIX KOMIBIOTE | KOMIBIOTEPH | oy yonorwit | obmacTa
GHOIOTHYCCKAX | TEXHOIOTHH | PP bIX . B 0071acTH | MONEKYIISIPHOM
HayKax u|B  obnactu IGXHOJ‘IOI‘I/I TCXHOTOTHE B | 1o mekyapHO | GHONOTHH.
obpazoBanuy; | MonekymspHo | 1B obnactn ¥ GHONIOTHH,
it 6momorum, | 007acTH MOJIEKYJISPHO
MOJIEKYJISIp | ¥ OHONIOTHH.
HOH
fuonorum.
OIIK-6.2. YmMmeTs He ywmeer | [locpencteen | Ymeer Ha | OTmM4HO yMeer
PabBoTtaet c | pabotate ¢ | paboTatk ¢ | HO yMeeT | XoporeMm pabotats c
mpodeccuoHans | npodeccuona | npodeccuo | paborate ¢ | ypoBHe podeccCHOHANIb
HEIMH 0a3aMH W | TEHBIMA HalbHBEIMH | Ipodeccuona | paborars c | HpMH  Oazamu
OankaMu 6azaMu Dazamu JIBHBEIMHA npodeccuonan | manuex: NCBI




JIAHHBIX B | JaHHBIX: JAHHBIX: OazamMu pHBIME Oa3amu | (RefSeq, OMIM,
u3bpanHOi NCBI NCBI JNAHHBIX: TAHHBIX: Nucleotide,
obnacta (RefSeq, (RefSeq, NCBI NCBI Gene, Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOH Nucleotide, Nucleotide | OMIM, OMIM, B obmacTu
nestenmsHOCTH; | Gene, , Gene, | Nucleotide, Nucleotide, MOTEKYJISIPHOH

Protein, Protein, Gene, Protein, | Gene, Protein, | 6uonoruu

dbSNP, dbSNP, dbSNP, dbSNP,

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

obnactu obnactu obmacti obactu

MOJIEKYJIIPHO | MONEKYJISP | MOJEKYJSIPHO | MOJIEKYJISPHO

i 6uomorun | HOH # Guonoruu i Guonorun

Ouonorun

OIIK-7.1. 3HaTh He 3maer | Umeer HUmeer [loka3eiBaer
Hcnoms3yet OCHOBHEIE OCHOBHBEIE | IIOCPENICTBEHH | XOPOIIHE OTJIHYHEIC
3HAHHUS H | METOMIBI METOJIBI Ble 3HAHUS | 3HAHUS 3HAHHA
OCHOBHBIE 0Ty YeHHS MOJIy4eHHS | OCHOBHBIX OCHOBHBIX OCHOBHBIX
HCTOYHMKH M | ynodeccnona npo@ecgno METOJIOB METOIOB METOJIOB
METOIBI IBHOM HaJTbHOMU TIOJTy YCHHS IOy 4eHHSA MOJTyYeHHs
MIOJTYYEHHS nHGOpMATIR nH(popMar | npodeccroHa | mpodeccuoHan | npodeccHoHATb
npodeccuoHaIb HH, JIEHOH BHOM HOH
HOM 2 HanpasleH | uHGopmaruu, | uHGopMmanuy, | HHGOPMAIHH,
uHGOpMAaITHH, HATIPABICHIS | oy HallpaBleHWH | HAaNpaBJICHWH | HaIpaBJICHUH
HaIIPaBJICHAS HayqHBIX HAYYHBIX | HAYYHBIX HAYYHBIX HayYHBIX
Hay4YHBIX HCCIICIOBAaHH | yccneoBa | MCCIIENOBAHM | HCCIENOBAHUH | HCCIeNOBaHHI B
uccnenopanuit, | ¥ B oOIACTH | guit B|# B obnactH | B obmactu | obmacTa
COOTBETCTBYIONI | MONEKYJSIPHO | 06/IacTH MOJIEKYJISIPHO | MOJIEKYJIIPHO | MOJIEKYJIIPHOM
X ¥ Omostorum | MONEKyJsip | i OGuomoruu ¥ OHonorun Ouonorun
HaIPaBICHHOCT HOH
H  IpOrpamMMEI fuonorun
MarucTpaTypsl;
OIIK-7.2. YmeTs He ywmeer | [locpencteen | Ymeer Ha | OTma9HO yMeeT
BriaBmaer BBISABIIATE BBISIBJIATE | HO YMEET | XOpoIneM BBUIBJIATH
MIEPCIIEKTHBHEIE | IEPCIEKTHBH | MEPCIEKTH | BBIABJIATH ypOBHE IIEPCIIEKTHBHBIE
mpobIeMbl H | bIe BHBIE MIEPCIIEKTUBH | BBIBIATE npoOIeMBI %}
bopmyupyer npobnemsl ¥ | Ipo6iIeMbl | ble MPOOIEMEI | HEPCIIEKTHBHEI | CIIOCOOBI
T PHHIIAIIE] croco6s1 U crocobbl | M cmocoOHI | € mpoOieMBl U | pelmeHus
peLIeHHs perneHus peIlCHHs | pereHus CII0CO0BI aKTyaJbHBIX
aKTyaJIbHBIX aKTyalbHEIX | AKTY&IbHBI | AaKTYATBHBIX | PEIIEHHS Hay4HO-
HAy4JHO- Hay4HO- X Hay4HO- | HAy4HO- AKTYaJIbHBIX HCCIIEOBATENBC
HCCIICZIOBATENIEC | HCCEI0BaTe | MCCIENOBA | HCCIIENOBaTeNl | HaydHO- KAX 3a7ad  Ha
KHX 33Jad Ha | JIbCKHX 3a/1ay | TeJIbCKUX | bCKMX  3a7a4 | HCCIEIOBaTeNl | OCHOBE
OCHOBE Ha  OCHOBe | 3aJady Ha | Ha OCHOBE | BCKHX  3a/a4 | HCIIOJIb30BaHHS
UCIIOJIB30BAHHS | MCIIONB30BAH | OCHOBE HCIIONB30BaHU | Ha OCHOBE | KOMIUIEKCHO
KOMILTEKCHOMH U HCIIONTB30B | A HCMOJIB30BaHH | HHGOpPMaLKH, B
nHGOpMaIiH, B | KOMIUIEKCHO | aHHS KOMIUIEKCHOH | s TOM YHCIE Ha
TOM 4YHClle Ha |H# KOMILIEKCH | HH(pOPMAIHH, | KOMIUIEKCHON | CTBIKE
creike obnacreit | uHGopmarmu | o B TOM 4YHCIE | HHOPMALIHH, | MOJEKYJISpHOM
3HAHU,; , B TOM uKcne | uH(opman | Ha CTHIKE | B TOM dwWCJe | OHOJIOTHH u

Ha CTBIKE | MM, B TOM | MOJICKYJSPHO | Ha CTHIKE | TeHHOH

MOJIEKYJIIPHO | 4Hclle Ha | i GHOJOTHH M | MOJEKYJSIPHO | HHKCHEPHH

1 OHOJIOTHH U | CTBIKE TeHHOH ¥ Ouosoruu u




TeHHOH MOJIEKYJIAp | HHXKEHepUH TeHHOH
HHKCHEpHH | HOH HHKEHEPHH
Ouonorun
W TEHHOH
HHKEHEPH
u
IIK 1.1. 3Haer | 3Hath He 3naer | Umeer Nmeet [lokaseiBaer
TEOpPEeTHUECKHE | OCHOBHBIE OCHOBHBIE | IIOCPEICTBEHH | XOpOIIHE OTJIHYHEIE
OCHOBBI, METO/IBI METO/IBI 13 (S 3HAHHUS | 3HAHHS 3HAHUA
METOJOJIOTHIO H | HCCIIEIOBAHU | HCCIEN0BA | OCHOBHEIX OCHOBHEIX OCHOBHBIX
METOBI s B obnactw | HHA B | METOJIOB METOJIOB METOJIOB
HCCIIEIOBAHUSA B | MOJIEKY/IApHO | obnacTu WCCIIEJIOBAHHUS | UCCIENOBAHMS | HCCIEIOBaHHI B
BEIOpPaHHOH 1 OHOJIOTMH U | MOJIEKYJIAD | B obnactd | B obnactu | obmacti
obnactu. TeHHOH HOH MOJICKYJSIPHO | MOJIEKYJIAPHO | MONIEKYJLIPHOH
HIDKeHepuH. | Omomormm | # Omonoruu u | #i OGuonoruu u | GHoNOrUH %4
U TEHHOH | TeHHOH TEHHOH TEeHHOH
WHKCHEPH | HHJKEHEPHH. | HHKCHEPHH. HHXEHEPHH.
.
I[IK 1.2. YMmeer | YMmers He ymeer | [locpencteen | Ymeer Ha | OTIMYHO yMeeT
OCYIIECTBIATH | POBOJHUTE IIPOBOJIUTE | HO YMEET | XOpoIIeM TIPOBOJIUTH
HAy4HO- Hay4HO- Hay4HO- TIPOBOTUTE ypOBHE Hay4HO-
HecnenoBaTepe | MCCACNOBaTe | MCCNEfO0Ba | Hay9HO- IIPOBOJIUTE HCCIIEIOBATEIBC
KyIO paboTy B TBCKYIO TENBCKYIO | HCCIIE/IOBATENl | HAYYHO- Kylo paboTry B
BEIGpARHOH paboty B | paboTty bCKYIO paboTy | HccieoBaren | obnacTu }
SRR obnactu B 00acTH | bCKYI0 paboTy | MOJIEKYIApHOH
MOJIEKYJISIPHO MOJIEKYJISIPHO | B obnacti | OHOIOTHH u
HUCCIIEJIOBAHUSA. | N .
it GroNoTHH U i OWoNOrNH W | MONEKYISPHO | T€HHOH
TeHHOH TEHHOH it OHONMOTHU W | HHXKEHEPHH.
HHKECHEPUH. WH)KCHEPUH. | TEHHOH
HHIKEHEPHH.
K 1.3. | Bnagets He Cmabo Xopomo CrobomHO
Brnaneer HaBBIKAMH BajeeT BIIAJIEET BIIAJICET BIIALIEET
HaBBIKAME aHaTW3a W | HABBIKAMH | HAaBBIKAMH HAaBBIKAMH HaBBIKAMH
obpaboTku 06paboTku aHauM3a H | aHaIHu3a U | aHaIH3a U | aHaimmu3a u
MOJTyYE€HHBIX pesynsTatoB | obpaborku | 06paboTku o6paboTku obpaboTkn
pPe3yJbTAaTOBR M | HAY4YHO- pe3ynbTaTr | pe3yibTaToB | PE3yJIbTaTOB | PE3yJbTaTOB
X HCCIIeIoBaTe | OB HAYYHO- | HAYYHO- HAY9HO- HAaY4HO-
MIPECTABICHHA. | JTHCKOH HCCIIe/IoBa | MCCIIENOBATEN | MCCIeOoBaTeN | UCCIIEN0BATENbC
paboThI B | TENbCKOM | bCKOW paboTHI | bekoil paboThl | KO paboTel B
obmactu paboTel B | B obnacty | B obmactu | obmactu
MoJekyisipHo | obmactu MOIIEKYJIAPHO | MONIEKYJIIPDHO | MOJIEKYIISIPHOMH
i 6HOJIOTHH ¥ | MOJIEKYJIAp | i Omomoruu u | # Ouonoruu u | GHOJNIOTHH 51
IEeHHOH HOH TeHHOH TEHHOH TeHHOH
HHKeHepuH. | OMONOTMM | HMHJKCHEPHH. | HH)KCHEPHH. HH)KCHEPHH.
U TEHHOH
HHXXEHEPH
.
4.2. TunoBble KOHTPOJbHbIE 32JaHH{ HJIH HHbIE MaTepPHAJBI,



HeoOXoaAuMbIe JJIsl ONEHHBAHHUS PE3y/JAbTATOB 00yUeHHus N0 y4eOHOH AHCHHILIHHE,

COOTHECCHHBLIX C

YCTaHOBJIEHHBIMH B

HHAHKATOPaAaMH JOCTH/RCHHS KOMIIeTEeHIHH.

oOpazoBaTeJIbHOH

nporpaMme

Koa m nanmMenoBaHue

PezyabraThbl 00y4eHHs 1Mo

OueHovHbIe CpeACTBA

HHIHKATOPA JOCTHKEHHSA JHCUMIIJIHHE Tectnl (T)
KOMIIETEHUHH Bbuners! (b)
VK-1.1. Asamazupyer 3HaTh METOIBI agaym3a | Merox, mpyH KOTOPOM MOJIEKYJIBI
pOGIEMHYIO CHTYallHIo KaK | IpoOJEMHONH — CHTyalud B | PasfeILIOTCA  HAa  OCHOBE  HX
CHCTEMY, BEIABILSA €€ obnactu MOJIEKyJIApHO# | TOABHXKHOCTH B TI€lI€  IIOX
COCTABIIAIOIINE H CBA3H Ouonoruy, BBLABILALA ee | [CHCTBHEM SNEKTPHICCKOTO TIOIL:
MESKTy HAMH; COCTABJISIOMIIE ¥ CBSI3H Mexy | 1) TeNb-deKTPOhopes;
— 2) CIEKTPO(OTOMETPHS;
3) moJIMMepazHas nenHas
peaKIus;
4) bayopuMeTpHs
YK-1.3. Kputuyecku YMeTh KPHTHYECKH OI[CHHBATE Kaxogra 2¢bEeKTUBHOCTD
OLICHWBAET HaJEeKHOCTb HAYYHELE JOCTHIKEHNS B arpo6axkTepHaIbHON }
HCTOYHHUKOB HH(MOPMAIIHH, OB IACTH MOJIEKY IAPHOH TpaHchOpMalKK Y PacTEHHMH
paboraer ¢ KJIacCOB JIBYIIOJIBHBIE 51
TIPOTHBOPEMBOH Caoomms, cHeTenHs OJTHOJIONTBHEIE?
nHbOpMAIHEN U3 Pa3HbIX TIOIXOMHUTE K PEMICHHIO 381189, | 3) orprHaKoBast;
HCTOYHHKOB. 6) 3¢ HEKTHBHOCTE
arpofakTepHaIbHOH

TpaHc(hOpManny y pacTeHHH
KJlacca JBYAOJbHBIE BEIIE, YeM Y
pacTeHui Kacca OJHOIOIBHEIE,
B) 3¢ PeKTUBHOCTB
arpofaxTepHaIbHON
TparchopMain y pacTeHui
KJacca JBYIOJIBHBIE HIDKE, 9EM Y
pacTeHHUil Kiacca OHO/0IbLHEIE.

VK-1.4. PazpabartriBaeT 1
COIEpIKaTeIbHO
apTYMEHTUPYET CTPATETHIO
pemeHus MpoOIeMHOR
CHTYAI[MH Ha OCHOBE
CHCTEMHOT'O U
MEXIUCUHTIIHHAPHOTO
II0JIXOIOB

Biraners nomxonamu B 0651acTH
MOJIEKYJISIpHOM OHonoTHH,
TEHHOHN MH)KEHEPHH H CMEKHBIX
JTICIMILTHH U1 PELIEHHS
po6IeMHBIX CHTyalMH.

[TocenoBaTeIBHOCT TeHHO-
HH)XeHEPHBIX paboT:
1. KnonupoBanue

JHK B
BEKTOPE; :

2. Brimenenne wim cuntes JTHK;
3. Beemenme JIHK B KIETKy-
MUIIEHE;

4. Momuduxanus JHK;

OIIK-6.1. Ucnons3yer
3HAHHSA O IYTAX H
IIEPCIEKTHBAX IPHMCHCHHA
COBPEMEHHBIX
KOMIIBIOTEPHEIX TEXHOJIOTHI
B OMOJIOTHYECKHMX HAYKaX H

3HaTh 0 MyTAX U IEePCIEKTHBAX
COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH B 00/1acTH
MOJIEKYJLSIPHOH OHOIOTHH.

buounnpopmaTrka B
rucenenosannu JIHK

00pa3oBaHHH;

OIIK-6.2. Paboraer ¢ VYmets pabortats ¢ MexyHapoIHble 62361 JaHHBIX
npodeccHOHANBHBIMU npodeccuoHaTbHBIMU Oa3aMu HYKJICOTHIHBIX

Gazamu u Gankamu nandsix | gaHEBIX: NCBI (RefSeq, MOCTIEI0BATEIIEHOCTEH.

B M30paHHO# obnacTu

OMIM, Nucleotide, Gene,




Tpo(heCCHOHAIELHOM
JIEATEEHOCTH;

Protein, dbSNP, ClinVar) B
o0nacTy MONEKYJIAPHOA
OHoIOTHH

OIIK-7.1. Ucnonb3yer
3HAHH]I H OCHOBHBIE
HCTOYHUKH H METOJIBI

3HaTh OCHOBHBIC METO/IBI
HOTy4enus npodeccHoHaTbHOM
HH(pOPMAIHHY, HAllPaBJICHHUS

B  kauectBe  BekTopa A
BBEJEHMS  Uy)XOro TeHa B
KHBOTHYIO KIIETKy HCIOIb3YIOT

Oy IECHUS Hay4HbIX UCCIICIOBaHHUH B 1) mmasmumsl  arpobaxTepuit
podeccroHaNBHOM 001aCTH MOJIEKYIIPHOH 2) TLTa3MH B OaxTepuit
uHPOPMAIMK, HAIPABICHHs | OMONIOrHH 3) JHK xsopomnactoB H
HAyYHBIX UCCIIEIOBAHMM, MHUTOXOHIPHH

COOTBETCTBYIOIIUX 4) BUPOHIBI
HalpaBJICHHOCTH 5) Bupyc SV-40

TTPOrPaMMBbl MarCTPaTy PhI;

OIIK-7.2. Beuasnser YMeTh BBIABIATE Kaxoi#t crocob BBEICHUS
IIepCIIEKTHBHEIE POGIEMBl | IEePCTICKTHBHBIE [IPOOIIEMBI U gyxepomuon  JTHK B renom
u OopMyIHPYET IPHHIMIB! | CIIOCOOBI PEIICHHs aKTyaIbHBIX | PaCTEHUS Haubolee 9acTo
peleHns aKTyaabHbIX HAyYHO-HCCIIEI0BATEILCKHX IIpUMEHseTCA?
Hay4YHO-HCCIIEIOBATENbCKHX | 33124 HAa OCHOBE a) fammcTHYecKas
3a7ay Ha OCHOBE HCIIONB30BAHUA KOMIUIEKCHOM | TpaHchopmManus;,

HCIIOIB30BAHUS uHdOpPMAlNH, B TOM dHcIe Ha | 6) arpobaxTepHagbHas
KOMIDTEKCHOM HHOpMAIAH, | CTBIKE MOJIEKYJISPHOM TpaHchopManus;

B TOM YHCJIE Ha CTHIKE
obnacTell 3HAHUS,

OHOJIOTHH | TEHHOH
HE)KEHEPUH

B) 9JIEKTPOIIOpALIHS;
') MUKPOUHBEKIIHSL.

IIK 1.1. 3naer
TEOPETUIECKUE OCHOBEI,
METOJIOJIOTHIO H METO/IBI
HCCIIE0BAaHUA B BEIOpaHHOM
o0macTH.

3HaTh OCHOBHBIE METO/IBI
HCCIIeI0OBaHMs B 001aCTH
MOJIEKYJISIPHOHM OHOTIOTHH M
TeHHOH HH)KEHEpHUH.

K MeTOoJaM MEPBUYHOIO

CKPHHUMHI'a MyTaIlldi OTHOCATCS

a) Merox aHajIi3a
KOH(}OPMAaHOHHOTO
noaEMopdu3Ma OTHOHHUTEBOM
JIHK (SSCP)

6) Amnens-crenuduaeckas [TLP

B) ITommmopduzm IUTHH
PECTPHKIHOHHEIX (ParMEeHTOB
(RELP)

r) I1I1P B peansHOM BPEMEHH IIO
texuosorau TagMan

[IK 1.2. ¥MeeT
OCYIIECTBIATH Hay4HO-
HCCIIeIOBATENECKYIO PaboTy
B BEIOpaHHOH 00acTH
HCCIIEIOBAHNA.

‘YMeTh IpOBOAUTE HAYIHO-
HCCIIEI0BATENBCKYIO PabOTy B
001aCTH MOJEKYJIAPHON
OHOJIOTHH ¥ TeHHOM
HIDKEHEPUH.

[lpuumna 3arps3HEHHs IPOOKI
MpUMECSAMH,  WHTHOMPYIOIIAMHA
[P mpu nposemenur IILIP-
IHArHOCTHKH:

a) WCIoJb30BaHME mpH 3abope
poOsI HHCTPYMEHTApHS,
npoOHUpoK, MepuaTok M APYTHX
3arps3HEHHBIX
“nonoxurtensroit” JJTHK

0) mpoba CONEPIKHT  IPHMECH
uaraduTopoB I[P (mampumep,
reMorsio6uH, rerapuH)

B) HecoOozeHue IpaBui 3abopa
matepuana  (BMeCTO  cockobOa
KJIeTOK coOpaHa IOBEPXHOCTHAA

MaTepHalioB,




CIIH3B)

HecoOoeHe [paBHII
TPaHCIIOPTHPOBKA ¥ XPaHCHHA
pod

[1K 1.3. Bnageer HaBbIKaMH
00paboTKH MOy YeHHbIX
pe3yJIbTAaTOB ¥ HX
IIpe/ICTaBIICHHSL.

Braners HaBLEIKAMHM aHAIM3a U
06paboTKH pe3yIbTaToB
HAy4YHO-MCCIIEI0BATENLCKOM
paboTH! B 001aCTH
MOJIEKYJIIPHOM OHOIIOTHH U
TeHHON MHIKCHEPHUH.

a)

6)
B)

r)

UneHTHOUKALHIO HETYOepKyJIE3HBIX
MukoOakTepuil [0 BHIZ MOMKHO
IIPOBECTH C TIOMOLIBIO

JTHK-cTpumnoBo#
texuonorud (LPA)
OUOYHUTI TEXHOJIOTHI

[P B pearbHOM
BpEMEHH

TIeTIEeBOH
H30TEPMHUECKOH

ammmmdukami (LAMP)

5. VueGHO-MeToau4YecKoe ofecneyeHne y4eOHoH HCIHIIHHDI (Momy.Jist)

5.1. IlepeyeHb OCHOBHOMH H OTOJIHUTEILHOM JHTEpaTyphbl, HEOOXOXHMOH
JJISl OCBOEHHSI YI4eOHOM THCHHTTHHBI (MoyJist)

OcHoBHas JUTEPaTypa

;./ Haumenopanue AsTOp (BI) Tiom, Mecto Kon-Bo 3K3eMINIAPOB
0 H31aHAST
B 6ubmotexe | Ha kadempe
1 2 3 4 5 6
MUTHACOR YebGoxcapsl:
BuoxuMus ¢ OCHOBaMH 10 TI_IIJ YTy pm.
1 | MomexynspHOH OHONOTHH: K o 1 I Heorpann4ueHHbIH TOCTYII
yIpHSHOBA
yuebHoe nocodue M. 1O SIxoBIeBa,
T 2021
Kpurep O. Kemeposo:
MortexyJsipaast OHOIOTH: B., Cyxux N
2 KemI'V, Heorpani4eHHbBIA TOCTYI
yueGHoe nmocodue C. A, 2017
babug O. O. )
M.:
Speruna 'D0TAP- .
3 buonorus. T. 1. B.H. m— Heorpani4eHHBIH OCTYII
2020.
Mackaesa CapaHck:
4 MornexysipHas OHOIOTHSL: T. A, MITIN um. HeorhaHHUCHHEH JOCTYII
y4eGHOe mocobue JlabyTuna M.E. P AOETY
M.B., EBceRBERA,




Yeronacra 2013.
H. JI.
Jononnure/ibHasd JHTEpaTypa
o/ HammernoBanue AsTop (1) Lo, mecro Komn-B0 3K3eMILISIPOB
No H3JaHHS
B OubmHoTeKe | Ha Kadenpe
1 2 3 4 5 6
Huxawuit Heorpann4eHHbIH JOCTYI
Hosropon:
Monekysipras OHOTOTHS: Jlykosaukosa | HHI'Y um. H.
1
y4ueOHOoe mocobue JI. B. W.
Jlobauesckoro,
2017.
OCHOBEI MOJIEKY IIpHOH Mocksa: HeorparudeHHBIH JOCTYI
2 | OMArHOCTHUKH. Epmios 10. A. | I'0TAP-
MeTtabonoMuKa: y9eOHHK Mepmua, 2016.
®duzuonorus ¥ MonekyyspHas | Kamxun A. M.: 20
3 6uoorus MeMOpaH KJIETOK: I'., Kucenera | Axanemus,
yuebHoe nocobue H. C. 2008.
CrpsiruH A. HeorpanuueHHbIH HOCTYII
) B., Jonenko | Bousrorpan:
o | Koo p', | B
Y Mopxosun E. | 2021.
.
Konnues A. 24
5 BroxuMmus 1 MONeKyIspHas C., M.: Jlpoda,
buonorus CesactesHosa | 2008.
I'. A.
FOnycosa H.
B.,
[IpakTHKyM 110 N Tomck: 5
6 | MoTeKynsapHO} GHONOTHH: yI/I CubI’'MY, HeorpaHueHHEI J0CTYTI
yueOHOe mocobue 4. - 2017.
Kaitroponosa
E.B.
7 OCHOBBI TEHETHIECKOH CxBopuosa CIIb: U'TMO, HeorpaHuyeHHETH T0CTYTI
WHKEHEPHH H. H. 2015.
MonexynsapHas OHOIOTH. M.:
8 | PubocoMel u OHOCHHTES CmupuH A. C. | JJabopatopus 1

Oenka: yueOHOe mocobue

3Hanui, 2019,

5.2. Ilepeuenb pecypcoB HH(OPMALHOHHO-TEIEKOMMYHHKAUIHOHHOH CEeTH
«MHTepHET», HEOOXOAUMBIX /151 OCBOEHHS Y4eOHOH THCHHIUIHHLI (MOAYJIs)

1. https://www.medicinform.net/ (MeauuuHckas HHOOPMAIHOHHAS CETh)

2. https://www.studentlibrary.ru/ (KoncymsTaT cTyIeHTa)

3. http://library.bashgmu.ru (Basa gaHHEIX « DIeKTpoHHAs yueOHas OubmoTeKay)




6. MarepunaabHO-TexHH4YecKasi 0a3a, HeoOXoAuMMas AJA OCYIIeCTBJIEHHS
oOpa3zoBaTe/IbLHOIrO npouecca no y4eOHoi JucuunaiuHe (MoxyJis)

Hcnonp3oBanue o0y4aronmxcs.
Crnennansras Mebens: pabouee mecto ans mpenoaasarens (1 crom, 1 cTyn); pabodyee mecto ms

oOyuaromuxcs (IHCEMEHHBIE CTONBI (TMapTHI), MapThl Ha 25 IOCAMOYHBIX MECT); MHCHMEHHAd

yueOHBIX KOMHAT W JjabopaTopuii s paboTEHI

JOCKa, KOMIIBIOTEpP, MYJIbTHMEIUHHBIA IIPOEKTOp, 9KpaH, CTEHABl C YYeOHOMETOMHUYECKHMH

MaTepHalaMH, IIGMOHCTpaHHOHHBIFI H Cl'IpaBO'-IHBI‘PJI MaTcpuall.

6.1. MarepuajbHO-TexHH4YecKasi 0a3a, HeoOxoauMasi IJIsl OCYIIECTBJIEHHS
00pa3oBaTe/IbHOr0 Npouecca no y4edHoH JHCHHILTHHE (MOIYJI)

Tabauna

No
I/

HamMeHoBaHuE BHAA
00pa3zoBaHusl, YpOBHs

Haumenopanue 00BeKTa,
HOATBEPAIAIOIIEr0 HAMMYHe MaTepHAIbHO-

Anpec (MecTomonoXkeHHe) 00BEKTa,
MOATBEPKIAMEr0 HATUIHE

obpa3oBaHus, TeXHHYECKOro obecredeHHns, ¢ IepedHeM | MaTepHAIbHO-TEXHHIECKOTO
npodeccuy, OCHOBHOTO 000pyA0BaHHA obecnedeHns, (¢ yKa3aHHEM HOMepa
CIIEIHATTBHOCTH, TaKOBOTO 00BEKTa B COOTBETCTBHH
HaIpaBIeHHA ¢ JOKYMEHTaMH 10 TEXHUIEeCKOH
MTOATOTOBKH (s UHBEHTApH3aLMH)
poeccHOHAEHOTO
o0pazoBanus), MOABHIA
JOTIOJTHUTEITLHOTO
o6pazoBaHus

1 2 3 4

1 Beiciee, Yuebusiii kopnye Ne 7 ®I'EOY BO

MarucTpartypa, 06.04.01
Buonorns,

BI'MY Munsapaea Poccnn, kadenpa
(hyHAaMEeHTAJILHOH U NPHKJIAIHOMH
MHKPOGHOJIOTHH ¢!

450008, Pecrmy6Gnuka bamkoprocTas, T.
¥Yda, Kuposckuii p-H, yn. ITymkuna, 1.

HATpABIICHHe Yyebnas ayauropust Ne 514 s 96, xopm. 98. Dtax 5. YueGHas
(mpodyie) TPOBENEHHA MPAKTHUECKHIX 3aHATHH, aynutopus Ne 514

Me munmHCKas HHIMBHIYANBHBIX KOHCYJIBTALHIH,

OHOTEXHOIOTHA TEKYILIEr0 KOHTPOJIA H IIPOMEXKY TOYHOH

arrectanuy. OGopynoBanue: ydeGHas
Mebenp Ha 25 pabounx MecT, pabouee
MECTO MpernoaaBaTens (CToJ, CTYJI), ZOCKa
yueOHas MeJIoBas, KOMIBIOTED,
MYJIBTHMEXHHHBIH MPOEKTOP, IKPaH,
CTeH/IBl ¢ y4eOHO-METOAUIECKUMH
MarepHanaMi, 1eMOHCTPALMOHHBIA 1
CIIpaBOYHBIH MaTepuan

6.2. CospemeHHble npodeccHOHANBHbIE 0a3bl [JAHHBIX,

CIIpaBOYHbIE€ CHCTCMbI

1,
CeoOoguerii  nudpoBoi

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

apXuB  KypHAJBHEIX

OMOMEIUIIMHCKUX HayYHBIX HCCIIeIOBaHUH.
http://medbiol.ru - CaiT 1711 06pa30BaTENBHEIX H HAYYHBIX IENEH.

2,
3

http://www.biochemistry.org -

obmectsa (The International Biochemical Society).

nyOnuKauudi 1o

Caiit MexayHapogHOTO OHOXHMHUYECKOTO

HHPpOpMAUHOHHDbIE

pe3yibTaTtaM



4. http://www.clinchem.org - Caiit xypuama Clinical Chemistry. Opran
AMepHKaHCKOW acCOOIMaluy KIMHu4YecKod xumud - The American Association for
Clinical Chemistry (AACC). (MexayHapogHoe o00mecTBo, OO0BEIUHSIONIEE
CIEIHANIKMCTOB B 00JacTH METUIMHBEL, B chepy IpodecCHOHATBHBIX HWHTEPECOB
KOTOPBIX BXOMSAT: KIWHWYEeCKas XHUMUsS, KIMHU4YecKas inabopaTopHass Hayka WU
TabopaTopHas MeUIIHHa).

5. http://biomolecula.ru/ - 6uomornexkyna - caiT, MOCBIMEHHBI MOJIEKYIIIPHBIM
OCHOBaM COBPEMEHHOH OWOIOTMH W TIPaKTHYECKMM IIPUMEHEHHAM HAay4HBIX
IOCTIDKEHUH B MEIUIMHE ¥ OMOTEXHOOTHH.

6. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia
Educational Resource for Learning and Online Teaching.

T www.elibrary.ru - HanmoHanbpHas Oubmuorpaduydeckas 6a3a TaHHBIX HAYIHOTO
UTHPOBaHUA (TpodeccuonanbHas 6a3a JaHHbIX)

8. WWW.SCOpUS.Com - KpyIHeHIas B MUpe enuHas pedepaTuBHas 0aza NaHHBIX
(mpodeccuonansHas 6aza JaHHBIX)

9. www.pubmed.com - aHIos3b4HAas TEKCTOBas 0a3a NaHHBIX MEIULMHCKHX U

Ouosormyeckux ImyOmmKarui (npodeccroHanbHas 6a3a JaHHBIX).
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