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[TosicuutenpHas 3anucKa

[enb 1 MecTO JUCIUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbl

[lepeuens MIaHUPYEeMBIX PE3yIbTaTOB OOYYEHHS MO JAMCUUIUIMHE, COOTHECEHHBIX C
YCTAaHOBJIEHHBIMU B OOpPa30BaTEJIbHOM IPOrpaMMe WHJAWKATOpaMH JOCTHUKEHUS
KOMITIETEHIINH

TpeboBanus K pe3ynbTaraM OCBOCHHS YIeOHOU TUCITUTUTHMHEI

Tunel 3a1a4 npodeccroHaIbHON AesITeNbHOCTH

IIepedyeHb KOMIIETEHIIUN U UHIUKATOPOB JOCTHKEHHSI KOMIIETEHIIUI C YKa3aHUEM
COOTHECEHHBIX C HUMU 3alITAHUPOBAHHBIX PE3YIbTATOB 00yUEHUS MO AUCIUILTHHE
Conepxanue paboueil mporpaMmmsl

OO6beM yueOHON TUCITUTIINHBI (MOIYJIS) U BUJIbI YIEOHOU pabOThI

[lepeuens pa3nenoB y4eOHOW JUCHMIUIMHBI W KOMIIETCHIMH C YKa3aHUEM
COOTHECEHHBIX C HUMHU TEM Pa3AesiOB JIUCIUILIHHbI

Paznensl yueOHOM qUCHUTUIMHBL, BUABI YI€OHOH NeSTeNbHOCTH B (POPMBI KOHTPOJIS
Hazpanue Tem Nekuuii U KOJIM4eCcTBO YaCOB 110 CEMECTpaM yueOHOU JUCITUILTNHBI
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Haspanue Tem mpakTHYEeCKUX 3aHATHUN, B TOM 4YHCIIE MPAKTUYECKON MOATOTOBKH U
KOJINYECTBO YacOB M0 CEMECTPaM YUEOHOM TUCHIUIITAHBI (MOITYJIS)

JlaGopaTopHbIii TPAKTUKYM

CamocTosTenbHas padoTta oOydaronierocs

OneHoYHbIE MaTePHUAIIBI JIJIs1 KOHTPOJISI YCIIEBAEMOCTH U PE3YJIBTATOB OCBOCHHUS
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1. MosicHUuTeIbLHAS 3aMUCKA

1.1. Heap 1 MecTO IMCHUILJIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI IPOrpaMMBbl

Jucuumnmna «MonekymsipHasi OMoJIoTHs» OTHOCUTCS K 00s3aTeIbHON YacTu.

Juctummaa u3ydaetcst Ha 1 Kkypce Bo 2 cemecTpe.

Llenpio OCcBOCHHUST yueOHOW TUCHUILTHHBI (MOIysst) «MosekysipHas OHOJIOTHS SBIISIETCSI
(bopmupoBaHue IPEICTaBICHHUS 0 MOJICKYJISIPHBIX nporeccax,
NPOTEKAIOIINX B JKMBBIX OpPraHM3Max M 00 WX pPEryisldH, O3HAKOMJICHHE OOYYarol[UXCsl CO
CTPYKTYpHO-()YHKIIMOHAIBHOUM OpTraHu3anuell TeHoMa, pEKOMOMHAIIMEH U TeHETUISCKIM aHATTN30M.

1.2. IlepevyeHb NJIAHMPYEMBIX Pe3YJILTATOB OOYyUEeHHs] MO TUCHUILIMHE, COOTHECEHHBIX C
YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOI MPorpaMMe HHIAHMKATOPAMU JIOCTHKEHHSI KOMITETeH it

Kon u Kox u HaumeHoBaHMe Pe3ysnbTarsl 00yyeHus mo y4eOHOM
HAHMMEHOBaHUe HHIUKATOPA JOCTHKEHUS AUCHUILINHE (MOYJIIO)
KOMIIeTEeHIIUH KOMIIeTeHIIUH
VK-1. Cmocoben | VK-1.1. Ananusupyer | 3HaTb METOJbI aHAIU3a MPOOJEMHOM
OCYHICCTBIIATD MPOOJIEMHYIO CUTYAllMIO KaK | CUTyallud B 00JIACTU MOJEKYJSpHOU
KPUTUYECKUM aHAIU3 | cHCTEMY, BBISIBIISIS ee | Omosioruw, BBISIBIISIA ee
HP06HGMUHHX COCTaBJSIIOIIME W CBSA3HU | cOCTABJISIOLINE U CBSI3U MEXAY HUMH.
CUTyallMii Ha OCHOBE | MEXKIy HHMH;
CHUCTEMHOTO
[IOAX0/a, YK-1.2. AHnanusupyert | YMeTb KPUTUYECKHU OLICHHBATh
BBIpa0aTHIBATh NpoOJIEMHYIO CUTYallUI0 KakK | HaydHble JOCTHXKEHUS B 00JIACTH
CTPATCTUI0 ICHCTBUH | CHUCTEMY, BBIABIIAA €C | MOJIEKYJIIDHOM OMOJIOTUH, CHUCTEMHO
COCTAaBIAOMNAE M CBA3H | rjo1x0qMTH K PELICHHIO 3a/1aY.
BHYTDH; OCYILIECTBIISIET

MOUCK BapHAHTOB PEIICHUS
MMOCTaBJICHHON TPOOIEMHOM

CUTYalluH; onpenenser

CTPAaTETHIO JIOCTHKEHUS

IIOCTABJICHHOW LIETIH.

VK-1.3. Ilpumensier HaBblku | Branetp moaxomamu B obnactu
KPUTUYECKOTO aHAJIM3a | MONIEKYJSpHOH  OMOJIOTMH, TEHHOW

MpOOJIEMHBIX CUTYyallUii Ha
OCHOBE CHUCTEMHOTO
MOAX0Ja U ONpenesnseT
CTpaTerur0 JCUCTBUU IS
JIOCTHIKEHHMS TIOCTaBJIICHHOM

WHKCHEPUH W CMEXHBIX JHMCIUTUIAH
JUISL peleHHs TPOOJIEMHBIX CUTYaLUH.

eNn
OIIK-6.  Cnocoben | OIIK-6.1. Hcnonb3yeT | 3path 0 myTAX M TIEPCIEKTHBAX
TBOp1ECKH SHaHHA 0 HyTAX 1 | COBpEMEHHBIX KOMIBIOTEPHBIX
MPUMEHSTh U | IEpPCIEeKTUBAX TPUMEHCHUS | TexHOJIOTHI B 00JIaCTH
MOAM(DHUIUPOBATH COBPEMCHHBIX MOJICKYJISPHON OMOJIOTHH.
COBpPEMEHHBIE KOMITBIOTEPHBIX TEXHOJIOTUH
KOMITEIOTEPHBIC B OHMOJOTMYECKHX HayKax H
TEXHOJIOTHH, o0pa3oBaHNH;
paboTtathb ¢ | OIIK-6.2. Paboraer ¢ | YmeTh paboTaTh C
NPO(EeCCHOHATIBHBIMU | pohecCHOHATLHBIMH npodeccuoHaIbHBIMU 0a3aMu
asamu AAHHBIX, | Gazamu u Gankamu aaHHbIX B | AaHHbIX: NCBI (RefSeq, OMIM,
npOecCHOHANBHO U30paHHOIM obmactu | Nucleotide, Gene, Protein, dbSNP,
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oopmIATh U | mpodecCuoHAIbHON ClinVar) B o01acTu MOJIEKYJISIpPHOM
IMIPEACTaBIIATH JEATEIbHOCTH, ouoJiornu

pe3yNbTaThl  HOBBIX

pa3paboTok Bnanets HaBbIKaMu pabOTHI €

po¢eCCHOHAIBHBIMU 0a3aMH
nannbix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B 061acTu MOJICKYIISIPHOM
ounosorun

OIIK-7. CnocoOeH B
chepe cBoeit
npodeccnoHaTBHOM
JeSITeTbHOCTH
CaMOCTOSITENTLHO
OTIpENeNIATh
CTpaTETHIO U
npo0eMaTuKy
HCCIICAOBAHMIA,

B TOM YHCJIC
MHHOBAIIMOHHBIE,
BBIOMPATH U

MO (PUIPOBATH
METOJIbl, OTBEYATH 32
Ka4ecTBO paldoT u
BHEJIPCHUE UX
PE3yNBTaTOB,
o0ecreYnBaTh MEPHI
MPOU3BOJACTBEHHOMN
0€30MacHOCTH IpU
peuieHu
KOHKPETHOM 3a1a4n

IIpUHHUMATb PCUICHUA,

OIIK-7.1. Ucnonb3yer

3HaTh OCHOBHEIC MCTOJbI ITOJYUCHUA

3HAHUS U OCHOBHBIE npodeccnoHabHOW  WHpOpPMAIUH,
UCTOYHHUKH U METOJIBI HaIpaBJICHUS HAYYHBIX
MOJTyYeHUS UCCIICIOBAHUM B obmactu
1podeCCHOHATBHON MOJICKYJISIPHOM OMOIOTHU

nH(popManuY, HapaBIeHUS
HAyYHBIX UCCIICOBAHUN,
COOTBETCTBYIOIIUX
HAMPaBIEHHOCTU MPOTPAMMBI
MarucTpaTyphl;

OIIK-7.2. Beisiisier YMeTb BBIABIATH  IEPCIIEKTUBHBIE
NEPCIEKTUBHBIE IPOOJIEMBI M | TIPOOJAEMBI M CIIOCOOBI  peLIEHHs
dbopMynupyeT IPUHILIHUIIBI aKTyaJIbHBIX HAay4HO-

peIIEHHS aKTyalIbHBIX
HAYYHO-HCCIICIOBATEIbCKHX
3a/1a4 Ha OCHOBE
HCITOJIb30BaHHS
KOMIUIEKCHOM MH(OpMaIIUH,
B TOM YHCJI€ Ha CTBIKE
o0OacTel 3HaAHHUS;

HCCIIEIOBATEIbCKUX 3a/1a4 HA OCHOBE
MCII0JIb30BaHUs KOMIUIEKCHOU
uH(pOpMallMY, B TOM YHUCIIE HAa CTBIKE
MOJIEKYJISIPHOM OWOJIOTMH W TE€HHOU
VHKCHEPUHU

Bnanerp  HaBblkamMu  paboTHl ¢
KOMIUIEKCHOW HMH(OpManuei, B TOM
YUCJIE HAa CTBIKE MOJIEKYJSIPHOU
OMOJIOTHH U TEHHON MH)KEHEPUH

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS Y4eOHOM JMCIUIIIHHBI

2.1. Tunsl 3a5a4 npogecCHOHATBHOMN AEATEIbLHOCTH

3az[aq1/1 HpO(l)CCCHOH&JIBHOfI ACATCIIBHOCTH, KOTOPBIC JIC)KAT B OCHOBC IPCIOJABAHUS y‘Ie6HOI71
JUCHUMILUIMHBL. HAYYHO-UCCIICAO0BATEIIbCKAsI, IIEaroruyecKas.

2.2. TlepeyeHb KOMIETeHUMH, WHIMKATOPOB [IOCTHKEHHMS KOMIICTCHUHMH H HMHACKCA

TPYA0BO# pyHKIHH
Nzyuenune yueOHOM
yHuBepcanbHbIX (YK

JUCHMIUIMHBI HampaBieHO Ha (OPMUPOBAHHE y OOYHYAIOUIMXCS CIEAYIOIIHUX
), obmenpodeccuonanbHbx (OIIK) u npodeccnonanpubix (I1K) komnereHnui:

n/Ne

Homep/ nngexc
KOMIIeTCeHIIHH
(WJIM ero 4acTH)
U ee CoiepKaHue

Homep HNupexce Ilepeyenn
T OBOH NMPAKTHYECKUX
MHANKATOPA pya p Onenovnnlie
¢yHkuum u ee HABBIKOB I10
KOMIIETEeHIMH cpeacTna
coJiep:KaHue OBJIAICHUIO
(WM ero 4acTH) u KOMIeTeHI el
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€ro CoaecpKaHue

2

3

6

| YK-1. Cnocoben
OCYIIECTBIISATh
KPUTHYECKUI
aHajm3
MPOOJIEMHBIX
CUTYyallui Ha
OCHOBE
CHUCTEMHOTO
MoJIX0/1a,
BBIPaOATHIBATH
CTPATETHUIo
NEUCTBUM

VK-1.1.
Ananusupyer
Ipo0JIEMHYIO
CUTYALMIO KaK
CHUCTEMY, BBISBIISIS
€€ COCTaBJISIIOLIUE
U CBSI3U MEXIY
HUMH.

YK-1.2.
Ananuzupyer
Ipo0JIEMHYIO
CUTYALMIO KaK
CUCTEMY, BBIABIISISA
€€ COCTaBJISIIOIINE
U CBS3U BHYTpUY;
OCYILIECTBJISIET
MTOMCK BapUAHTOB
petieHus
MOCTaBIICHHON
poOJIeMHOM
CUTYyallUu;
onpeaeNsier
CTpaTeruro
JIOCTHOKCHHS
MOCTAaBIICHHON
LETIH.

YK-1.3.
[Ipumenser
HaBBIKU
KPUTUYECKOTO
aHajan3a
pOOJIEMHBIX
CUTyal i Ha
OCHOBE
CHCTEMHOTO
MOJX0/1a U
OIpeAEseT
CTpaTEruIo
JeUCTBUH O
JIOCTHKCHHS
IOCTaBJICHHOMN
1EIN

MOKCK
Heo0X0IUMOI
Hay4YyHOU
nHpopMmanuu;
CIIOCOOHOCTH
CaMOOpTraHU3aINH U
caM000pa3oBaHMIO

KOHTPOJIbHAS
pabora,
cobecenoBaHue,
TECTUPOBAHUE,
CUTYaIMOHHBIC
3a7a41

| OIIK-6.
Crniocoben
TBOPYECKH
NPUMEHSTH U
Mou(pUIIMPOBAThH
COBpPEMEHHBIE
KOMITBIOTEPHBIE

OIIK-6.1.
Ucnone3yet
3HaHUS O MYTAX U
MEPCIIEKTUBAX
MIPUMEHEHUS
COBPEMEHHBIX

CIIOCOOHOCTH
CaMOCTOSITEIILHO
HCIIOJIb30BaTh
COBPEMEHHBIE
KOMIIbIOTEPHbBIE
TCXHOJIOTHUU IJIA
MIPOBEICHUS

KOHTpPOJIbHAaA
paborta,
cobecenoBaHue,
CUTYaIlMOHHBIE
3aJ1a9H,
MUCHbMEHHOE




uHpOpMalny, B
TOM YHCIIC Ha
CTBHIKE 00JacTei
3HAHHS;

TEXHOJIOTUH, KOMITHIOTEPHBIX TEOPETUIECKON U TECTUPOBAHUE
paboTatb ¢ TEXHOJIOTHI B AKCTIEPUMEHTATBHON
IPO(ECCUOHAIBH | GHOTOrHIECKHIX HAy4HO-
BIMH Oazamu HayKax " HCCIIEJ0BATETbCKOM
AAHHBIX, 006pa3oBaHuH. paboThL
po¢eCCHOHAIIbH OIK-6.2
0 0OPMIISITH U
(op PaGoraer ¢
MIPEJICTaBIATh
po(hecCHOHATBLHBI
pe3ybTaThI 5
HOBEIX MU 06a3amu 1
pa3paboToK OaHKaMH JaHHEIX B
n30paHHOI
obnactu
npodeccuoHaIbHO
1 IEATEIIbHOCTH.
| OIIK-7. OIIK-7.1. CIIOCOOHOCTH KOHTPOJIbHAS
CrnocobeH B HUcnonb3yer CaMOCTOSITEJIbHO pabora,
cdepe cBoeit SHAHUS U MIPOBOAMTD co0eceoBaHue,
HpOQECCUOHANBH | ocHoBHBIE TEOPETUYECKYIO U CUTYaIlMOHHBIE
OH JACATEIBHOCTH | pporom o SKCIIEPUMEHTANbHY | 3a/1a4H,
MOCTOSITEJIbH MUCHhMEHH
CAMOCTOATCIIBHO | \1or o 1p1 MOJTy4eHUs 0 CbMCHHOC
OTIpeeIATh HAy4YHO- TECTUPOBAHUE
npoeccuoHaNbHO
CTPATETHIO . HCCIIEIOBATEIIBCKYIO
i uadopmarumy,
npo0sieMaTuKy paboty B obnactu
HCCIIEA0BaHUM, HalpaBJICHHA MOJIEKYJIIPHOM
NPUHUAMATE HayqHBIX OUOJIOTUH U
pelIeHusi, B TOM HCCIICAOBAHNH, CMEKHBIX
yucjie COOTBCTCTBYIOIHUX THCLUILINH
MHHOBAI[MOHHBIE, | HAIIPABJIEHHOCTHU
BBIOUpATH U MIPOTPaMMBI
MOJU(UIUPOBATH | MArHCTPATYPHL.
MCTOABI, OIIK-7.2.
OTBEYaTh 3a BrISBIseT
KauecTBo pabot 1 MEPCIICKTHBHBIC
BHEJPECHUE UX
poOJIEMBI U
pE3yNbTaTOB, (bopMyTHpYeT
o0ecrneunBaTh PMYTHPY!
TIPHHITAITBI
Mepbl
npousBoacTBenHo | PEIICHIA
it 6esomacHoctn | AKTYAJIbHBIX
IIPU PELICHUH Hay4dHO-
KOHKPETHOU HUCCIEeO0BATECIbCKHU
3a7auu X 3a71a4 Ha OCHOBE
UCTIONIb30BaHUS
KOMIUIEKCHOM

3. Conep:xanue pado4eii NporpaMmmsl




3.1 O0bem yueOHOM AUCHHUILIMHBI (MOLYJIs1) M BUABI Y4eOHOI padoThI

Bcero uacos/ | CeMecTphbI
Buj yueoHoii pa6oThl 3a4eTHBIX 2
€M HHI] 4acoB
1 2 3
KonrakTHasi paGoTa (Bcero), B TOM 4uclie: 84/2,33 84
Jextuu (JT) 28/0,78 28
[Tpaktuueckue 3ansatus (I13), 56/1,55 56
Cemunapsl (C) - -
Jlaboparopusie paboTs (JIP) - -
CamocrosiTejibHasi padoTa 00y4yaroierocsi, B TOM 4ucle: 168/4,67 168
[TonroroBka k 3ansTtusm (I13) 114/3,17 114
[Toarororka k Tekymemy koHTposto (ITTK) 36/1,0 36
[TonroroBka k npomexxyrounomy kouTposto (I111K) 18/0,5 18
Bux npomexkyTouHoii arrecramun | Dk3ameH (D) 36/1,0 36
HUTOI'O: O6mas TpyA0eMKOCTh e 268 268
3ET 8 8

COOTHECCHHBIX ¢ HUMHU TEM Pa3i€joB TUCHUIIJINHBI (MOI[yJ'IH)

3.2. Ilepeuenp pa3genoB Y4eOHOH JUCHMILIMHBI

U KOMIIETEHIHI C YyKa3aHueM

Neri/n HauMeHoBanue
Hnnexe a3jesia yu4eOHoii Conep:xkanue pazaena (TeMbl pa3iesioB)
KOMIIeTeHIIUH p y aep pasi pasi
JTUCIHHUIIINHEI
1 2 3 4
1. | YK-1 .
: OITK-6 Beenenue B Kpatkass wucrtopusi CTaHOBJICHHUS MOJEKYJISPHOU
OIK-7 MOJIEKYJIIPHYIO ouosnorur. OCHOBHBIE OTKPBITHS MOJEKYISIPHOM
OHMOJIOT IO Oouosoruu. 3aauu MOJICKYJIIPHON OMOJIOTUH
2 | YK-1 Mukpockonusi. PeHTreHOCTpYKTYypHBIM — aHaju3.
OIIK-6 Metoanl PannoaxkTuBHBIE H30TOIbI.
OIIK-7 MOJIEKYJIIPHOM VYabTpaneHTpudyrupoBaHue. Xpomarorpadus.
OHOJIOTHH. Onextpodopes. Kynprypa kietok. beckierounsie
cucTeMbl. MOHOKJIOHAJIBHBIE AaHTUTEA.
3. | YK-1
OIIK-6
OIIK-7 AMUHOKHCIIOTEI CtpoeHue, cBoiicTBa U GYHKIIMH aMUHOKHUCIIOT.
4. | VK1 Crpoenue CBOMCTBA  NENTHIHOU
OIIK-6 Ilentuns! u Oenku P "
OIIK-7 Crtpoenue, cBoiicTBa U (QYHKIIMH MENTUIIOB
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5 | YK-1 [lepBuunas  cTpykrypa  OenkoB. BropuuHnas
OIIK-6 CTPYKTYypa  OEJKOB.O-CIIMPallb,  B-CTPYKTYPBL
OIIK-7 CrpykrypHas CaepxBropuyHas ctpykrypa. Jlomenbl TpeTuunas

opranu3zaius 0eJIKoB cTpykrypa ©Oenka. CBs3um  cTaOMiIM3upyIOLIHe
TPETUUHYIO CTPYKTYpy OenkoB. YerBepruuHas
CTPYKTypa OEIKOB.
6. | YK-1 [lepBuyHass CTpyKTypa HYKJIEHHOBBIX KHCJIOT.
OIIK-6 Kondopmanus KOMIIOHEHTOB HYKJIEMHOBBIX
Hykneunosbie
OIIK-7 xucsotst, THK KuciaoT. MakpomosnekyisipHas crpykrypa JIHK.
’ Homumopdusm nsoiinor crnmpamu JTHK. Dopmer
JAHK. Ceepxcnupanuzanusa JJHK, Tononzomepasbl

7 SOIEI%_E; Crpykrypa u ¢pynkuus PHK. Makpomosnekynspaas

OIIK-7 PHK crpykrypa PHK. Buast PHK. Konuenmus «Mup
PHK».

8. | YK-1 Crpykrypa OaxTepuaIbHOU XPOMOCOMBI.
OIIK-6 Crpykrypa IIPOKAPUOTUYECKUX TEHOB.
OIIK-7 bakrtepuanbuble minazmuiel. CTpykTypa TIeHOMa

CTpykTypa T€HOMOB | DYKapHOT. Kuneruka peaccouuanuu

IIpO- U DYKapuOT nenarypupoBanHoil JIHK u cnoxxHOCTH reHOMa y
sykapuoT. IlocienoBarenbHOCTH — HYKJIEOTHJIOB
3yKapuOTHYECKOIO reHoma. Crpykrypa
9YKapHOTHYECKOro reHomMa

9. | YK-1 benku u depMeHThI, y4acTBYyOIUE B PEIUIMKALUN
OIIK-6 JHK. Pennuxanus xpomocoms! E.coli. Permkarus
OIIK-7 Penumicains JIHK xpoMocoM y dykapuotr. buocuntes JIHK Ha

matpuue PHK (oOpaTHast Tpanckpunimst)

10.| YK-1 PHK-nonumepasel. MHunmanys TpaHCKPHIILNU.
OIIK-6 OnoHranus. Tepmunanus TPAHCKPUIILUH.
OIIK-7 Tpatickprmis Y Perynsanus  TpaHckpunuuu.  AKTHBaTOpsl U

IPOKApUOT '
penpeccopsl Tpanckpunuuu. OnepoH. HeratusHas
Y TIO3UTUBHASI PETYIISLIMSL.

11.| YK-1 Perynauus
OIIK-6 TPAHCKPUIILINH y | Perynsuus tpanckpunuuu y 6akrepuodara A.
OIK-7 OaxTepuodara A.

12.| YK-1 PHK-nonumepaspl.  @akTopbl  TPaHCKPHIILIHH.
OIIK-6 Tpanckpunuus y | PerynaropHsle mociieoBaTeIbHOCTU: 3HXAHCEPHI,
OIIK-7 9YKapuoT. CallJIEHCOpBI, aJallTOPHBIE 2JIEMEHTHI. Menuaropsl.

[IpoayKThl TpaHCKPUIIITUI

13.| YK-1 XpomatuH u ofmas
OIIK-6 (ToTanmpHas) peryismus | ANeTHIHpOBaHHe TUCTOHOB. MDochopunmupoBaHme
OIIK-7 TPaHCKPUIILIUU y | THCTOHOB. JIeMUHYIIMSI XpOMaTHHA

JYKapuoT

14.| YK-1 Ipoueccunr PHK ITpoueccunr y mpokapuor. Ilponeccunr TPHK u

OIIK-6 pPHKYy sykapuor. Ilponeccunr MPHKYy sykapuor.
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OIIK-7

MexaHu3Mbl CIulaiicuHra. AJIbTepHATUBHBIN CIIai-
CHHT. YaJIEHUE <JIUIIHUX) OCIEI0BATEILHOCTEN.
[Ipucoenunenrne MoaAU(UKALUS HYKICOTHIIOB.

15.| YK-1 Pazpymenne MPHK Gakrtepuii ¢ 5-xoHma: addexr
OIIK-6 nonoxenus. Paspymenne MPHK sykapuor ¢ 3-
OIIK-7 Pacnag MPHK koHa. Pomp momu(A) ¢parmenta. BnusHue
NPOAYKTOB  TpaHcisimuu Ha  pacnax MPHK.
Biustaue nmurannoB 6enka Ha pacnag MPHK.
16.| YK-1 I'enernueckuii kox. AKTHUBauus aMHHOKHCIIOT.
OIIK-6 PuGocomel. Pubocomanbubie PHK. Casi3biBanue
OIIK-7 amunHOokHCII0T ¢ MPHK. dyHKIIMOHAIBHBIE HEHTPBI
pubdocom. MHunmanus, 37M0HTaUs U TEPMHHALUSL
buocunTres 0emnKa: | TPAaHCKPUTIIHH. [Tonmucomsl. Ocobennoctu
TpaHCIALUsA, (QOJAUHT, | TPAHCISIUN Y TPOKAPUOT M B MHTOXOHIPHUSX.
MO (UKL, WHruburopsl  TpaHCHsUUMU Yy  [POKApUOT U
3YKAPHUOT. DonauHr OCJIKOB. @DaKTOopHI,
OINpECISAIONIME TPOCTPAHCTBEHHYIO CTPYKTYpY
0enkoB. Mozenu cBopaunBaHusi 0enkoB. PakTOpsI
dbonmunara. GepmMeHTHI HOITUHTA.
17.| YK-1 y
OIIK-6 R S— I'omonoruyHasi pekoMOHMHAIUS, CalTcrenupuIHas
OIIK-7 peKOMOMHALKSA, SKTONMYECKasi peKOMOMHALIUSA
18.| YK-1 ITporpammupyemas
OIIK-6 KJIETOYHAst cmepTh | [Iporpammupyemas KjaeTouHasi cMepTh (arnonTos)
OIIK-7 (amorto3)
19.| YK-1 [Ipenmer u 3amaym reHHOW WH)KeHepuu. Pa3Burne
OIIK-6 METOJIOB MOJIEKYJISIPHOU TeHETUKH. [IpakTuueckoe
OIIK-7 HCIOJIb30BAaHNE HAYYHBIX JOCTHMKEHMH B 00J1IacTH
(U3UKO-XMMUYECKONH OMONIOrMM B OMOMHIYCTPHUH.
OOmass cxema NpPOBENEHUS T'€HHO-MHKEHEPHBIX
O6mue npuHUIUOBl U | paboT. @DepMeHThl TE€HETUYECKOM WHKEHEpPUH.
METO/IbI reHHod | MeToapl KOHCTPYMpPOBaHUS THOPUAHBIX MOJIEKYI
WHXCHEPUU JHK in vitro. Bekrtopusie wmomekyasl JIHK.
Beenenne wmonexkyn JHK B kinerku. Mertoabl
orbopa ruOpuAHBIX  KJIOHOB. PacmmdpoBka
HYKJIEOTHJHON TOCIEeA-BaTeIbHOCTH (HparMeHTOB
JHK. Ammnudukanus nocienoBatensHocteit JJTHK
in vitro.
20.| YK-1 Beenenuve mnazmuaHsix U ¢aroseix monexyn JJHK
OIIK-6 BekropHas CHCTEMA | g xnetkm E. coli. CTpoeHHE KICTOUHOH CTEHKH
OIIK-7 TPaMOTpUIATCIEHON rpaMoTpHIaTeNnbHbIX  Oakrepuit.  CdepormiacTor.
Gakrepun  Escherichia «Kamnb1ieBbie» KOMIIETEHTHbBIE KJIETKH.

coli

Onektponopanusi. Ynakoska JIHK ¢ara nambna B
Karcuapl in vitro. Mosnekyspabie BeKTOpsl E. coli.

10




Knonupyrommue TUTa3MHTHBIC BEKTOPBI.
Monexynspueie BekTopbl Ha ocHoBe JIHK (ara
nsamoa. HckyccTBeHHBIE OakTepHraIbHbIE
xpomocoMbl. ®azmupel. KioHupyrome BEeKTOpEHI
HAa OCHOBE HUTCBHIHBIX (aroB. Darmupl.
BekropHbie 1U1a3MuUIBI, 00ECIICUNBAIONINE TPSIMOM
oToop TUOPUJTHBIX JHK. BexTopsl,
00€eCTIeYNBAIOIINE IKCIPECCHIO TY>KEPOIHBIX T'€HOB
B kierkax E. coli. Bekrtopel E. coli,

JNETEPMUHUPYIOLUIUE  CEKPELHI0  YYKEPOIHBIX
OEIKOB.
21.| YK-1 KoHcTpynpoBaHue CEKpETUPYIOIIUX OPraHU3MOB.
OI1K-6 Okcnpeccus U Metab B
erabonnueckas HHXeHepus. Belnenenne
BBIJICTICHUE LIETIEBBIX
OIIK-7 Sei1Ko IeHETUYECKU-MOAU(PULIMPOBAHHBIX OPraHU3MOB U
JIKOB
npobiemMa yaneHus MapKepPHBIX TeHOB.
YK-1 OCTHYKEHUE

22. A . O¢ddexkr 103l TeHa NPH  MOJEKYISPHOM
OIIK-6 HOBBIIIEHHON
OIIK-7 KJIOHUPOBaHUH. Bnusinue 3¢ PEKTUBHOCTH

- MPOIYKIIUU OCJIKOB,
TPAHCKPHUIILUU KJIOHUPOBAaHHBIX T€HOB HA YPOBEHb
KOJAUPYEMBIX T€HaMH,
ux o9kcnpeccun. IloBeimenne 3G GEKTUBHOCTH
KJIIOHUPOBaHHBIMU B
. .| tpancisanun - matpuuHbix  PHK  Crabumusanus
kierkax  Escherichia .
coli gyxepoausix MPHK u 6enkoB B kietkax E. coli.

23 | YK-1 CpaBHUTEIBHBII aHaiu3 OpraHu3anuu u
OIIK-6 peanu3anuu  TeHeTH4YecKoW  uHpopMaluu Yy
OIIK-7 DKcrpeccust MPOKapHOTa u 9yKapHoT. Dkcrpeccust

KJIOHUPOBAHHbIX XPOMOCOMHBIX 3YKapUOTHYECKHX T'€HOB B KJIETKAX
3YKaPUOTUUECKHUX E. coli. KnonupoBanue JAHK-xomwmit
T€HOB B KJIETKax | oykapuotmyeckux wmarpuunblx PHK w  mx
Escherichia coli akcnpeccus B kietkax E. coli. Dxcnpeccus B E. coli
XUMHUKO-(DEPMEHTATUBHO CHHTE3UPOBAHHBIX TI'€H-
9KBHUBAJIEHTOB 3YKaPHOTUYECKUX MTOJIUIIENTHIOB.
24.| YK-1 Beenenne wmonekyn JIHK B kierku Bacillus.
OIIK-6 CrpoeHne KIeTOYHON CTEHKU I'PaMIIOJIOKUATENbHBIX
OIIK-7

I'enHO-MH)KEHEpHAs
cucreMa

Fp AMITOJIOKUTCIBbHBIX
OakTepuit pona
Bacillus

Oakrepuii. Tpanchopmanusi KOMIIETEHTHBIX KIJIETOK.
VHHBepcalbHBIE METOJBI  BBEACHHUS  IUIA3MHUI.
Tpaucdekius. Monekynsipabie Bektopbl Bacillus.
Krnonupyromue BEKTOpPHI HAa OCHOBE ILIa3MHUJ
CTa)UIIOKOKKOB M CTPENTOKOKKOB. BeKTOpbl Ha
ocHoBe twiazmuy Bacillus. Bekropubie mmazmupl,
peruuiupytomuecss B B. subtilis v B E. coli.
BektopHas cucTeMa  CEKpEUUH  YY)KEPOJHBIX
oenkoB w3 kiuerok Bacillus. ITnasmungabie
WHTErpaTUBHBIE BEKTOpPHl. DaroBbie  BEKTOPHI.
DKcrpeccusi  YyKEpOIHBIX TI'eHOB B  KJIETKax
Bacillus. OcoGeHHOCTH CTpOCHUS M IKCIPECCUU
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TE€HOB IPaMIIOI0KHUTETbHBIX OaKTepHii.
OnTuMu3aIus 3KCIPECCHN KJIOHUPOBAHHBIX T'€HOB.
CTabunbHOCTh IJIa3MUL B KieTkax B. subtilis.

25.

VK-1
OIIK-6
OIIK-7

I'eneTnueckas
VHKECHEPUS
KYJbTUBHUPYEMBIX
KJIETOK
MIIEKOTTUTAIOIINX

Beenenue MOJIEKYJT JHK B KJIETKH
Miekonuraomux. Bsenenne BupycHeix JIHK.
Beenenne mmasmung  u dparmentoB  JIHK.
CrabunpHocTh THOpuAHBIX Moznekyn JHK B
KYJIbTUBUPYEMBIX  KJIETKaX  MJICKONMUTAOLIUX.
I'enernyeckas TpaHchopmanus KJIETOK
MiIeKonuTamux. I'eHernyeckass TpaHchopmanus
MYTaHTHBIX JIMHUH. Kotpancdopmarus.
JIOMHUHAaHTHBIE  aMIIMUUUPYyeMble  MapKepsl
TeHEeTHYecKo  TpaHcopmanuu.  DNHCOMHBIE
BEKTOPBI TCHETHUYECKON TpaHc(hOpMaLHH.
Perynmpyemas skcnipeccus LeJIeBbIX T€HOB

26.

VK-1
OIIK-6
OIIK-7

Tpancrennsle
KUBOTHBIE

[TonydyeHue TpaHCTEHHBIX JKUBOTHBIX. KieTku
TepaTOKaPIITHOMBI MBIIIIH. MuKpOUHBEKIHS
OOITUTOB. OMOPHOHAILHBIC CTBOJIOBBIC KJICTKH.
PerpoBupychl. DKcripeccusi TEHOB B TPaHCTEHHBIX
MBbIIIIax. Tpancrennsie JKHBOTHBIC B
(dyHIaMeHTaIbHBIX HCcleAoBaHuAX. HokayTHbIe
MbIIIM. PerynupyemMoe BKIIIOUEHHE-BBIKIIOUEHHE
reHoB iN VIVO. BHOTEXHOJIOIMYECKOE MPUMEHEHHUE
TPAHCTCHHBIX KUBOTHBIX.

27.

VK-1
OIIK-6
OIIK-7

[lonyyenne u aHamus
TPAHCT€HHBIX PACTCHUN

[lepenoc reHoB B pacTeHHs U3 OakTepuil poja
Agrobacterium. Hcnonb3oBanue mmasmua Ti A.
tumefaciens asst co3aHust TPAHCTEHHBIX PAaCTCHHU.
[TonydyeHue TpaHCTE€HHBIX PACTEHUNA C MOMOUIBIO
OuHapHOW BekTOpHOM cucTeMbl A. tumefaciens.
DKCIpeccusi U HaclleJOBaHUE YY>KEPOJIHBIX T€HOB,
BBEJICHHBIX B pacteHus B cocraBe T-JIHK. Ilpsmoin
METOJ] BBEJICHHUSI TpaHCreHa B pacTeHus. CUHTE3 B
pacTEeHUAX UYXKEPOJIHBIX OEIKOB MEIUIIMHCKOTO
Ha3HaueHHs. TepaneBTUYECKUE U JUArHOCTUYECKUE
antutena. Cheno0HbIe BakUHEL. [lepeHoc TeHOB B
pacTeHuss € TOMOINBIO BUPYCOB. TpaHCreHHas
CHUCTEMa XJIOPOIUIACTOB. bBEnKOBBIM CIUIAaNCHUHI B
TPAHCT€HHBIX PACTEHUSX. YJaJIeHUE MapKEPHBIX
F€HOB W3 TPAHCTEHHBIX pacTeHui. TpaHCTeHHbIE
pacTeHuss C HOBBIMH  OHMOTEXHOJIOTHYECKUMU
CBOMCTBaMU. TpaHCTEHHBIE PACTEHUS B CEIILCKOM
XO3SIIICTBE

28.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas "
KJIETOYHAsl WHXKEHEpPHUs
u

broOe30macHOCTE B KJIETOYHBLIX, TKAHEBBIX U
OpraHOTEeHHBIX  TexHoJorusx. Kraccuduxarus
PUCKOB npu HUCIOJIL30BAaHNUU reHEeTHYECKU
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0n00€E30IacCHOCTh

MOANGUIIUPOBAHHBIX pacTeHui. [TuieBsie,
JKOJIOTUYECKHE M  arpOTEXHUYECKHUE  PHUCKH.
CaoiicTBa TPaHCTEHHBIX OCJIKOB. Pucku
TOPU30HTAIIBHOTO nepeHoca TPaHCT€HHBIX
KOHCTpYKIIMUA. buostnyeckue mnpobieMbl TEHHOU
VHKEHEPUH, reHOTepanuu, KJIOHUPOBAHUS
YeJloBeKa M JKUBOTHBIX.  ['OCynapCTBEHHBIN

KOHTPOJIb U TOCYHApPCTBCHHOC PCryjiupoOBaHUC B

obnactu FCHHO'HH)I(CHCPHOﬁ JACATCIIbHOCTH

3.3. Paznesibl yueOHOM AMCUUIJIMHBI, BUAbI Y4eOHOI 1eITeJJbHOCTH U (JOPMbI KOHTPOJISA

Ner/

cemec
Tpa

HanmenoBanme pasaesia yueOHo
AMCHUIIMHBI (MOAYJIs1)

Buabl yueOHoil 1eATEJIbHOCTH,
BKJIIOYasi CAMOCTOSATEIbHYIO

padoTy o0yuarommxcs

(B yacax)

J JIP | II3 | CP

BCer

DopMbI
TeKylero
KOHTPOJIA
ycneBaeMm

octu (no

Heoenam
cemecmpa

)

9

Brenenue B MOJIEKYJISIPHYO
O6uosioruto. MeToabl MOJEKYISIpHON
OmooTMK. AMHUHOKHUCIIOTHI

22

UChbMEHH
oe
TECTUPOBA
HUE,
YCTHBIN
orpoc,
KOHTPOJIbH
ast pabora,
cobecenoB
aHue 1Mo
CUTYaI[MOH
HBIM
3a/1a4am

Ilentuaet u  OGenku. CTpyKTypHas
opranusanus OenkoB. HykiienHoBble
kuciotsl, JJHK

34

cobecenoB
aHue 10
CUTYaLlMOH
HBIM
3a7a4am,
MUCHEMEHH
oe
TECTHPOBA
HUC

PHK. Crpykrypa reHOMOB mpo- H
sykapuot. Pernukanus JITHK

26

YCTHBIN
orpoc,
KOHTPOJIbH
ast pabota
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Tpanckpurms y MPOKAPHOT.
Perynsimus TPAHCKPHUIIIIAN y
Oaktepuodara A. TpaHckpummus y
9YKapHOT.

16

22

KOHTPOJIbH
ast pabora,
MUCHbMEHH
oe
TECTHPOBA
HHE,
YCTHBIN
o1poc

XpomaTuH © o0mas (TOTaJbHAas)
perynauus TPAHCKPHUIIIIUU y
sykapuot. IIponeccunr PHK. Pacnan
MPHK

16

22

cobecenoB
aHue 1o
CUTYalllOH
HBIM
3aadam,
MUChMEHH
oe
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabota

buocuntes  Oenmka:  TpaHCIALMS,
donauHr, Mo uduKaITus.
PexomOunamnus.  [Iporpammupyemas
KJIETOYHAsi CMEPTH (AronTo3)

16

22

cobecenoB
aHHeE T10
CHUTYaIMIOH
HBIM
3a7a4am,
IMACHbMEHH
oe
TECTHUPOBA
HHE,
KOHTPOJIbH
ast pabota

OO1u1re NPUHLKIBI U METOABI T€HHOU
MHXeHepuu. BekTtopHas cucrema
IrpaMOTPULIATEILHON OakTepun
Escherichia coli

12

cobecenoB
aHue 10
CUTYaIlUOH
HBIM
3aJa4aM,
MACEMEHH
oe
TECTHPOBA
HUE,
KOHTPOJIbH
ast pabota

14




DKcIpeccusi U BBIJICICHUE LEJIEBbIX
OcnkoB. JloCTH)KCHHE MOBBIIMICHHOMN
OPOAYKIMH  OEJIKOB, KOJIUPYEMbIX
reHaMH, KIIOHHPOBAaHHBIMH B KJIETKaX
Escherichia coli.

14

cobecenoB
aHue 1o
CUTYalllOH
HBIM
3aadam,
MUChMEHH
oe
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabota

9KCHp€CCI/I${ KHOHI/IpOBaHHBIX
Z)YKapI/IOTI/I‘leCKI/IX T'CHOB B KIJICTKax
Escherichia coli.

12

cobecenoB
aHHeE TI0
CUTYaIMOH
HBIM
3a7a4am,
IMACHbMEHH
oe
TECTHUPOBA
HHE,
KOHTPOJIbH
ast pabota

10

FGHHO-I/IH)KeHepHa}I CHUCTCMA
IPaMIIOJIOKUTEIIbHBIX OaKTEepHil poja
Bacillus

10

cobecenoB
aHHe 110
CUTYallUOH
HBIM
3a7a4am,
MMUChbMEHH
oe
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabota

11

I'eneTnueckas VHXXECHEPUS
KYJIbTUBUPYEMBIX KJIETOK
MJIEKOITATAFOIINX

14

cobecenoB
aHHeE 110
CUTYaLlMOH
HBIM
3a7a4am,
MMACbMEHH
oe
TECTHPOBA
HHUE,
KOHTPOJIbH
ast pabota
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I'eneTnueckas UHXXECHEPUS
KYJIbTUBHPYEMBIX KJIETOK
MJICKOIUTAIOILHUX. Tpancrennsie 2
KUBOTHBIC

12

18

cobecenoB
aHue 1o
CUTYalllOH
HBIM
3aadam,
MUChMEHH
oe
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabota

[lonyyenue u aHaaUM3 TPAHCTEHHBIX
pacTeHui

10

cobecenoB
aHHeE TI0
CUTYaIMOH
HBIM
3a7a4am,
IMACHbMEHH
oe
TECTHUPOBA
HHE,
KOHTPOJIbH
ast pabota

['enetnyeckast u KJIETOYHAs
HHXEeHepus: U 0no0e3011acHOCTh

10

cobecenoB
aHHe 110
CUTYallUOH
HBIM
3a7a4am,
MMUChbMEHH
oe
TECTHPOBA
HHE,
KOHTPOJIbH
ast pabota

DK3

oo oz oo

36

UTOrO: 28 - 56

168

288

3.4. Hazpanue TeM JeKIMiI W KOJHUYECTBO YACOB IO CeMeCTPaM HM3Yy4YeHHUs] y4eOHOM
AMCHUIIMHBI (MOAYJIs1).

Ne . . Cemectp
u/n Ha3panue Tem jeknmnii y4e0HOM TUCHUIIIHHBI (MOLYJIsI) 5

1 2 3

1 | Beeaenue B MOJICKYSIPHYIO OHONIOTHIO. METObI MOJIEKYIISIPHOM 2

16




O61OoJI0TUN. AMUHOKHCIIOTBI

2 | Ilentuast u 6enxu. CTpykTypHas opranuszanus 6enkoB. HykienHoBble 5
kucnotsl, JJHK

3 | PHK. CtpykTypa reHoMOB 1ipo- u 3ykapuoT. Permukanus JJHK 2
TpaHckputmust y npokapuoT. Perymsimus Tpanckpunimu y 6akrepuodara 5
A. Tpanckpunuus y 3yKapuor.

5 | XpomaTtun u oOmias (ToTajgbHast) peryssius TPAHCKPHUIIIIUU Y 3YKapHOT. 5
ITpoueccunr PHK. Pacian MPHK

6 | buocunTe3 Oenka: TpaHcaAnus, GoaauHT, MoaubUKaIUsI. PekoMOnHaIHs. 5
[TporpamMmmupyemas KjieToyHasi CMEpPTh (aronTo3)

7 | OO1Ire IPUHIMITBEI U METO/IbI TCHHON HHXeHepHH. BekTopHas cucrema 5
rpamoTrpuuarensHoi 6akrepun Escherichia coli

8 | Dkcnpeccus U BblJeNIeHUE 11eJIeBbIX 0enkoB. JlocTHKeHHe MOBBIILIEHHON
MPOIYKIIMH OSJIKOB, KOJUPYEMBIX T'€HAMH, KJIOHUPOBAHHBIMH B KJIETKAX 2
Escherichia coli.

9 | Dkcmpeccusi KJIOHHPOBAHHBIX JYKApUOTHUECKMX TE€HOB B  KIETKaX
Escherichia coli. 2

10 | 'eHHO-MH)XEHEPHAS CHCTEMA TPaMIIONIOKUTEIBHBIX OaKTepHid pojia )
Bacillus

11 | I'enetuueckas UHKEHEPUS KYIbTUBUPYEMBIX KJIETOK MIIEKOMUTAIOIINX 2

12 | 'enetnueckas HWH)XEHEPHs] KYJIbTUBUPYEMBIX KIETOK MIIEKOMHUTAOIIUX.
TpaHcreHHbIE )KUBOTHBIE 2

13 | [Momydenue u aHaIU3 TPAHCTEHHBIX PACTEHUI

14 | I'eneTnueckas M KJIETOYHAsI MHXKEHEPHUS U OM00E3011aCHOCTh
Hroro 28

3.5. HazBaHue TeM NPAKTHYECKUX 3aHATHH B TOM YHCJE NMPAKTHYECKON MOATOTOBKH M
KOJIMYEeCTBO YacOB 110 ceMecTpaM U3y4eHHUsl y4eOHOM JMCIUIIIUHBI (MOAYJIsT).

Ne Ha3Banune TeM NpakKTHYeCKHUX 3aHATHI y4eOHON AU CIMIIIMHBI CemecTpbl
n/n (Mmonmy.Jist) 2
1 2 3
1 BBenenne B MosieKkynspHYIO Ouoioruio. MeToasl  MOJEKYJISPHOM 4
O61o0ruM. AMUHOKHUCIIOTBI
9 [Mentunst u Genxu. CTpyKTypHas opranuzanusi OenkoB. HykiienmHOBbIe 4
kuciotsl, JIHK
3 | PHK. CrpykTypa reHOMOB TIpo- ¥ 3ykapuoT. Perumkamus JJHK 4
4 Tpanckpumnuus y npokapuot. Perymauus TpaHckpunuuu y O6axkrepuodara 4
A. Tpanckpunuus y 3ykapuor.
5 XpomatuH U o0mias (ToTajbHas) PEryyslus TPAHCKPHUILHUHU Y 3YKapHOT. 4
[Ipoueccunr PHK. Pacian MPHK
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6 | buocunTe3 Oenka: TpaHcaAnys, PoaaUHT, MoAuUKaIUsI. PekoMOnHaIHs. 4
[TporpamMmmupyemas KJieTouHasi CMEpPTh (aIrlonTo3)
7 | O0mue mpUHIUIBI U METOJBI T€HHOW WHXXeHepuHu. BekTopHas cucrema 4
rpamoTrpuuarensHoi 6akrepun Escherichia coli
8 | Dkcnpeccus U BbleNIeHUE 1IeNIeBbIX 0esKoB. JlocTHuKeHNe MOBBIILIEHHON 4
MPOIYKIMH OEJIKOB, KOJUPYEMbBIX T€HAMU, KJIOHUPOBAHHBIMH B KJIETKAX
Escherichia coli.
9 | Dkcnpeccus KJIOHUPOBAHHBIX YKAPUOTHUYECKUX T€HOB B KJIETKaX 4
Escherichia coli.
10 | I'enHO-MH)KEHEpHAs CUCTEMa IPAMITOJIOKUTENIBHBIX OaKkTepuil pona 4
Bacillus
11 | I'enernueckas MHKEHEPUS KYJbTUBUPYEMBIX KJIETOK MJIEKOIIUTAOLINX 4
12 | 'eneTnueckas HHKCHEPUS KYTbTUBHPYEMbBIX KJICTOK MJICKOMUTAIOIINX. 4
TpaHCreHHBIC )KUBOTHBIC
13 | Iony4eHune u aHAJIN3 TPAHCTEHHBIX PACTEHHH 4
14 | I'enetuueckas u KJIETOYHAS UHXKEHEpUs U OM0OE30MacCHOCTh 4
Hroro 56
3.6. JIabopaTopHBIil IPAKTHKYM
He npegycmoTpeHo y4eOHBIM IIJIAHOM.
3.7. CamocTosiTeIbHAs padoTa 00y4aromerocst
3.7.2. Buaslt CP (BHEAYJIUTOPHAS PABOTA)
Ne
No Bcero
ceMecT Tema CP Buabi CP
n/n 4acoB
pa
1 2 3 4 5
1. 2 Kpatkas  ucTtopusi  CTaHOBJICHHUS
MOJICK yJIApHOH 6HOHOFHHV' MOJITOTOBKA K 3aHSTHIO,
OCHOBHBIE OTKPBITHSI MOJEKYJISIPHOU TOATOTOBKA K TEKYIIEMY 4
Ouonoruu. 3amaud  MOJEKYJISIPHOU KOHTPOJIIO
Oouosioruun
2. 2 MHKp OCKOTIHA. . TMOATOTOBKA K 3aHATHIO,
PeHTreHOCTpYKTYpHBIH aHaJm3. MOATOTOBKA K TEKYIIEMY 4
PannoakTrBHBIE N30TOIIBL. KOHTPOJIIO
3. 2 YHBTpaHeHTpI/I(bYFI/IpOBaHI/Ie. TIOATOTOBKA K 3aHATHIO,
Xpomarorpadus. nekrpodopes. HIOATOTOBKA K TEKYIIEMY 4
KOHTPOJTIO
4. 2 Kynbrypa xnerok. beckiierounsie [OITOTOBKA K 3aHATHIO,
CHUCTEMBI. MoHOKIOHAJIbHBIE TOArOTOBKA K TEKYIIEMY 4
aHTHUTENA. KOHTPOJTIO
S. 2 Ctpoenue, cBoiicTBa H (QYHKIIHH MOATOTOBKA K 3aHATHIO, 4
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AMHUHOKUCIIOT.

MOJArOTOBKA K TEKYILLEMY
KOHTPOJIIO

CTpoeHne W CBOMCTBa MENTUIHON
ces3u.  CTpoeHuwe, CBOWCTBA U
(GYHKIIUY METTH/IOB

IIOJATrOTOBKA K 3aHSTHIO,
MOJArOTOBKA K TEKYILLIEMY
KOHTPOJIIO

[lepBuunas  cTpykTypa  O€JKOB.
Bropuunass cTpykrypa OeikoB.o-

CIUpAJIb, B-CTpYKTYpBHI.
CBepxBTOpUYHAs CTPYKTYpA.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYILIEMY
KOHTPOJIIO

Tperuunas crpykrypa Oenka. CBs3u
CcTaOUIM3UpYIOLIe TPETUUYHYIO
CTpYyKTYypy OenkoB. YerBepTudHas
CTPYKTypa OCJIKOB.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYILIEMY
KOHTPOJIIO

[lepBuuHas CTpyKTypa HYKICHHOBBIX
KHCITIOT. Kondopmanus
KOMITOHEHTOB HYKJICMHOBBIX KHCIIOT.

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYIIEMY
KOHTPOJIIO

10

MakpomonexkynsipHas CTpPYKTypa
JHK.  Ilomumopdusm  1BOIMHOM
cnmpamn  JJHK.  ®opmer  JIHK.
Cepxcnupanu3anus JHK,
TOTMOU30MepPa3bl

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

11

Crpyktypa u  ¢ynkuus  PHK.
MaxkpomornekymspHas CTPYKTypa
PHK. Buasl PHK. Konnenuust «Mup
PHK».

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYIIEMY
KOHTPOJIIO

12

Crpykrypa OaKkTepHaIbHON
XPOMOCOMBI. CrpykTypa
IIPOKAPUOTUYECKUX T'€HOB.
bakrepuanbHble TUTa3MHU/IBL.

CtpyKTypa reHoma 3yKapHor.

NOJIrOTOBKA K 3aHATHIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO

13

Kunerunka peacconnanuu
JICHaTYpUPOBAHHOM JHK u
CIO)KHOCTh TE€HOMa y 3JYKapHOT.
ITocnenoBaTenbHOCTH  HYKJIEOTHIOB

YKapuOTHYECKOTO reHOMa.
Crpykrypa JYKapUOTHYECKOTO
reHoMa

IIOAT0OTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

14

benku u ¢pepMeHTHI, ydacTBYIOIIUE B
permmkauun  JIHK.  Pennukanus
xpomocomsi E.coli.

MIOATOTOBKA K 3aHATHIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO

15

Pemuukamnust XpoMocoM y 3yKapHOT.
buocunres JIHK na marpune PHK

MIOATOTOBKA K 3aHATHIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO
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(oOpaTHast TPAaHCKPHUITIHS)

16 PHK-nonumepassi. Nuunnuanms
TPAHCKPUIILIAH. DnoHranus.
TepMmuHarus TPAHCKPUIIIUH. [OrOTOBKA K 3aHSTHIO,
Perynsius TPAHCKPUIIIUH. MOrOTOBKA K TEKYIIEMY
AKTHBaTOpPBI u penpeccopsl KOHTPOIIIO
tparckpurnuu. Onepon. Heraruenas
Y TIO3UTHUBHASI PETYJIALINS.

17 PeI‘y.TIS'II_II/ISI TPAHCKPUIIIIUU y IIOAT0OTOBKA K 3aHATUIO,
GaxTepuodara A. MOJIMOTOBKA K TEKYILIEMY

KOHTPOJIIO

18 PHK-nonumepassl. DakTopsl
TPAHCKPHUIILIUH. Perynstopubie
IOCJICA0OBATEIbHOCTH: SHXaHCEPHI, IIOATOTOBKA K 3aHATHIO,
CalJICHCOPHI, AIAITOPHBIC SJIEMEHTHI. IIOAATOTOBKA K TEKYIIEMY
Menuarops. [IpoayKThI KOHTPOJIO
TPAHCKPHITIIHA

19 AneTuiinpoBaHue THUCTOHOB. [OTOTOBKA K 3AHATHIO,
dochopumpoBanue THCTOHOB. MOJIOTOBKA K TEKYIIEMY
JemunHyIust XxpoMaTuHa KOHTPOJIIO

20 [Tporeccunr y MPOKAPHOT.
[Ipoueccunr TPHK u  pPHKy IIOArOTOBKA K 3aHATHIO,
sykapuoT. IIpomeccunr  MPHKy IIOIIOTOBKA K TCKYIIEMY
9YKapuoT. MeXaHU3MBI CIUIAHCHHTA. KOHTPOJIIO

21 AJbTEepHAaTUBHBIN CIUTACHHT.
Ynanenne . (GTALIHHIX MOJITOTOBKA K 3aHSATHIO,
MOCJI€0BATEIbHOCTEH. MOATOTOBKA K TEKYIIEMY
[Tpucoenunenue UMOTU(UKALINS KOHTPOJTIO
HYKJIEOTH/IOB.

22 Pazpymenne MPHK OGakrtepuit ¢ 5-
KOHIIA! ¢ dekr MIOJIOXKEHHUS.
Paspymenne MPHK sykapuor c 3- [OITOTOBKA K 3AHATHIO,
koHna. Pomp momu(A) dparmenra. MOATOTOBKA K TEKYIIEMY
BrusiHEe MPOYKTOB TPaHCISAIMN Ha KOHTPOJIIO
pacnag MPHK. BnusHue nuranmos
6enka Ha pacriag MPHK.

23 I'enetnyeckuii  kox.  AKTHUBaIUS

AMUHOKUCIIOT. PubocoMsl.
Pu6ocomansusie PHK. CssasbiBanue

AMHHMHOKHUCIIOT C MPHK.
OyHKIMOHATBHBIE TIEHTPHI PUOOCOM.
Nuannmanms, DJIOHT AN u
TepMUHAIUS TPAHCKPUIILWH.

MOATOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILLEMY
KOHTPOJTIO
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ITonucoMmel.

24 Ocobennoctu TPaHCIALUT y
NPOKAPUOT W B  MHUTOXOHAPHUSX. [OFOTOBKA K 3aHSTHIO,
HNHrnéuropst TPaHCIISALUN y MOrOTOBKA K TEKYIIEMY
MPOKAPUOT U 3IyKapuoT. DoyauHr KOHTPOJIIO
OCIIKOB.

25 ®DakTophl, OTIPEICTISAIOINE
TIPOCTPaHCTBCHHYIO CIPYKIYPY MOJATOTOBKA K 3aHATHIO,
OenkoB. Mogenu  CBOpayMBaHUS TOATOTOBKA K TEKYIIEMY
OCJIKOB. DakTopsI dhonnuHra. KOHTPOJTIO
®depmeHTHI poaauHTa.

26 T"'omosoruunas peKoMOMHAIHS, [OATOTOBKA K 3AHATHIO,
caiTcrienuduuHas  pekoMOMHAIMS, MOITOTOBKA K TEKYIIEMY
IKTONHYECKAs PCKOMOWHAITUS KOHTPOJIIO

27 IIporpammupyemast KJIETOYHAast IOAroTOBKA K 3aHATHIO,
CMepTb (aronTos) MOJITOTOBKA K TEKYIIEMY

KOHTPOJTIO

28 [Tpenmer u 3a/1a49u FeHHOU
WHKeHepuu.  Pa3BuTue  MeTooB
MOJIEKYJISIPHOI TCHETHKH.

[IpakTHueckoe HCITOJIb30BaHUE

HAyYHBIX JOCTHXKEHHH B o0JacTu IIOATOTOBKA K 3aHATHIO,
(UBUKO-XMMHYECKOW OHOJOTHH B IIOAATOTOBKA K TEKYIIEMY
Oouounayctpuu.  OOmas  cxema KOHTPOJIO
MIPOBEICHUS FeHHO-MH)KCHEPHBIX

pabor. @DepMeHTHl TeHEeTUYECKOU

WHKCHEPUH.

29 MeTto b KOHCTPYHPOBAHUS MOJITOTOBKA K 3aHSTHIO,
rubpuaabix monekyn JIHK in vitro. MOArOTOBKA K TEKYILIEMY
BekTopHble MOJIEKYJIIbI JTHK. KOHTPOJIIO
Beenenune monexyn IHK B kitetku.

30 MeTto b1 0TOOpa THOPUIAHBIX KIIOHOB. MOJITOTOBKA K 3aHSTHIO,
Pacumdposka HYKJICOTUAHOU MOATOTOBKA K TEKYILIEMY
MOCJIE/I-BaTeIbHOCTH  ()parMeHTOB KOHTPOJIIO
JIHK. AmMmundukanms
nocienoBarensHocreii JJHK in vitro.

31 BBenenue mnasMugHbBIX U (HaroBBIX MTOJITOTOBKA K 3aHATHIO,

monekyn JHK B xnerku E. coli.
Crpoenue KJIETOYHOU CTEHKH
rPaMOTPULIATEIbHBIX OaKkTepHil.
Cdepormnactsl. «Kanpuuesbiey
KOMIIETEHTHBIE KJIETKH.
DnexTpornopanus.

MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO
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32

VmakoBka JIHK ¢ara nsambma B
Karcuabl in Vitro. MosekyaspHbie
BekTOophl E. coli. Kionupyromme
I1a3MUIHBIE BEKTODBI.
MonekynspHble BEKTOPbl Ha OCHOBE
JHK ¢dara nsm6aa. MckyccTBeHHBIE

MOATOTOBKA K 3aHATHIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO

OaxTepuaibHbIe XPOMOCOMBI.
dasmMunel.

33 Knonupyromue BEKTOpPbl Ha OCHOBE [IOAITOTOBKA K 3aHSATHIO,
HUTEBUIHBIX ¢aros. darMu/ipl. IOAroTOBKa K TCKyIIEMY
BekropHbie IJIa3MU B, KOHTPOJIIO
obecrieunBaronIe MpsMor  OTOOP
rubpuanaeix [JHK.

34 BexTopsl, oOecrnieunBaroIye HOJrOTOBKA K 3aHATHIO,
OKCIIPCCCHUIO YYXKCPOJHBIX I'CHOB B NOATOTOBKA K TCKYyIIEMY
kietkax E. coli. Bexropel E. coli, KOHTPOJIIO
JETEPMUHUPYIOLIUE CEKpEeLHIOo
qy>KEpPOJHBIX OCIIKOB.

35 KoHcTpynpoBaHue CeKpeTHpYIOLINX HOJIFOTOBKA K 3aHSTHIO,
OpPIraHU3MOB. Mertabonaunueckas IIOATOTOBKA K TCKYLIEMY
WHKEHEPUSL. KOHTPOJIIO

36 Beinenenue HOJrOTOBKA K 3aHATHIO,
TeHETUYECKU-MOAN(PULINPOBAHHBIX HOJIMOTOBKA K TEKYILIEMY
OpraHu3MOB U mpobiema yaajaeHus KOHTPOJIIO
MapKEepHBIX T€HOB.

37 Dddext JTO3bI reHa npu MOATOTOBKA K 3aHATHUIO,
MOJICKYJISIPHOM KJIOHHPOBaHUHU. OATOTOBKA K TCKYIIEMY
Bnusinue 3¢ HEKTUBHOCTH KOHTPOJIIO
TPaHCKPHUIILIUU KJIOHUPOBaHHBIX
T€HOB Ha YPOBEHb UX DKCIPECCUHU.

38 [ToBbieHME 3¢ (HeKTUBHOCTU NOJrOTOBKA K 3aHATHIO,
TpaHCIALUU MAaTPUYHBIX PHK IIOATOTOBKA K TEKYIIEMY
Crabummzanust uyxepoguasix MPHK KOHTPOJIIO
u OenkoB B KieTkax E. coli.

39 CpaBHMTEIbHBIH aHaJIM3 MO/ATOTOBKA K 3aHSATHIO,
OpraHu3anuu u peann3zanuu MOATOTOBKA K TCKYIIEMY
TE€HETUYECKON uHpopMaluu y KOHTPOJIIO
MIPOKAPUOTA U IYKAPHOT.

40 Okcnpeccust XPOMOCOMHBIX MIOAATOTOBKA K 3aHATHIO,

9YKapUOTHYECKUX TEHOB B KIIETKAX
E. coli. KnouupoBanue JIHK-xomuit
sykapuoTHdyeckux MarpuuHbix PHK
U UX JKcrpeccus B kietkax E. coli.

MOJITOTOBKA K TEKYIIEMY
KOHTPOJIIO
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41

Okcrmpeccust B E.  coli  xummuko-
(epMEHTaTUBHO CHHTE3UPOBAHHBIX
T'CH-DKBUBAJICHTOB JYKAPUOTUYCCKHUX
IIOJIUIICTITUAOB.

MOATOTOBKA K 3aHATHIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO

42 Beenenne monekyn /JIHK B kierku MOJArOTOBKA K 3aHATHIO,
Bacillus.  Crpoenne  kieTouHoi MOJIrOTOBKA K TEKYIIEMY
CTEHKHU IPaMIIOJIOKUTEIbHBIX KOHTPOJIIO
OaxkTepuil. Tpancdopmanus
KOMIIETEHTHBIX KJIETOK.

43 VYHuBepcaabHbIE METO/Ibl BBEJCHUS IOATrOTOBKA K 3aHATHUIO,
wazmua. Tpanchekmms. IMOATOTOBKA K TCKYIICMY

KOHTPOJIIO

44 Mosekynsipasie  BekTopbl  Bacillus. MOJIFOTOBKA K 3aHSATHIO,
Kiionupyromue BEKTOpbl Ha OCHOBE MNOATrO0TOBKA K TCKYIIEMY
IJIa3MHUT cTahUITIOKOKKOB " KOHTPOJIIO
CTPENTOKOKKOB.

45 Bektopsl Ha  OCHOBE  IUTa3MU MOATOTOBKA K 3aHATHUIO,
Bacillus. BektopHbie  1u1a3MujBbI, NOJIrOTOBKA K TCKYIICMY
perunupytomuecst B B. subtilis u B KOHTPOJIIO
E. coli. BekrtopHas cucrema
CEKpEIMH YYXXEPOJHBIX OCJIKOB W3
kierok  Bacillus.  Tlnasmuanbie
WHTErPATUBHBIE BEKTOPBI.

46 @daroBele  BEKTOpBL.  DKCIIpeccus MOATOTOBKA K 3aHATHIO,
Yy)KEPOJHbIX TE€HOB B  KIJETKax IIOATOTOBKA K TEKYILLIEMY
Bacillus. Ocobennoctu cTpoeHus u KOHTPOJTIO
HKCTIPECCUU TE€HOB
TPaMITIOJIOKUTETBHBIX OaKTEpUil.

47 Ontumuzanus JKCIPECCUHU MOJrOTOBKA K 3aHSTHUIO,
KIIOHMPOBAHHbIX TCHOB. MOATOTOBKA K TCKYIIEMY
CraOHIBHOCTD IUTA3MHUJ B KIIETKAX B. KOHTPOJIIO
subtilis.

48 Brenenune monexyn JIHK B kierku IMOJATOTOBKA K 3aHATHIO,
MJIEKOITATAOIIHX. Bsenenue MOATOTOBKA K TEKYILIEMY
BupycHbix /IHK. Beenenne miasmug KOHTPOJIO
u ¢parmentoB JIHK. CrabuibHOCTD
rubpuanbix  monexkyn JIHK B
KYJIbTUBUPYEMBIX KJIETKax
MJIEKOMUTAIOIIHX.

49 ['enetnueckas Tparcdopmarus MOATOTOBKA K 3aHATHIO,
KJIETOK MJIEKONUTAIOIINX. MOATOTOBKA K TEKYIIEMY
['enernyeckas TpaHchopmarus KOHTPOJIO
MYTaHTHBIX JIVHUN.

23




Kotpaucdopmanusi.

50

JloMuHaHTHBIE aMIUTU(DUIUPYEMBbIE

MapKephl T€HETUYECKON
TpaHc(hOpMaIHH. OnucoMHBIE
BEKTOPBI TEHETUYECKON
TpaHc(hOpMaIHH. Perynupyemas

OKCIIPECCUA LECJICBbIX I'CHOB

IIOJATrOTOBKA K 3aHSTHIO,
MOJrOTOBKA K TEKYILIEMY
KOHTPOJIIO

51

[Tosryuenune TPaHCTE€HHBIX
KUBOTHBIX. Knerkn
TEPATOKAPLIUHOMBI MBILIH.
MuxkpouHbeKIUA OOLIUTOB.

OMOpHOHAIBHBIC CTBOJIOBBIC KJICTKH.
PerpoBupychl. DKkcrpeccuss TEHOB B
TPAHCTCHHBIX MbIax. TpaHCTeHHBIC
JKUBOTHBIE B  (hyHJAaMEHTAIbHBIX
uccienoBaHusax. HokayTHbIC MBIIIH.
Perymmpyemoe BKJIFOYECHHE-
BBIKJIFOYEHHE  TE€HOB  IN  Vivo.
buotexHonornyeckoe MpPUMEHEHHUE
TPAaHCT€HHBIX KHBOTHBIX.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYILIEMY
KOHTPOJIIO

52

[lepeHoCc TEHOB B pacTeHUs U3
Oaktepuii  poma  Agrobacterium.
Hcnonp3oBanme tmasmug  Ti A
tumefaciens IS CO3/1aHuUs
TpaHCreHHbIX pacTeHuil. Ilomydyenue
TPaHCTEHHBIX PACTEHHH C MOMOILBIO
OuHapHOM BEKTOPHOM cucTeMbl A.
tumefaciens. Dkcnpeccust u
HaCJIEJOBaHUE 4YY>KEPOJHBIX T'EHOB,
BBEJICHHBIX B pacTeHus B cocrase T-
JHK. TIlpsmoii MeToa BBEICHUS
TpaHCT€Ha B PACTEHUS.

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

53

CuHTE3 B pacTEHUSAX YYKEPOJHBIX
0EIKOB MEIUIIMHCKOIO Ha3HaueHUs.
TepaneBTnyeckue "
JTUAarHOCTHYECKHE aHTHUTeA.
Coenobnsie  Bakuuubl.  [lepeHoc
F€HOB B pAacTeHHs] C TOMOIIBIO
BUpyCOB. TpaHCreHHas cucTema
XJIOpOIIacTOB. benKoBbIi CrtaiicuHr

B TPaHCTE€HHBIX pacTeHHUSIX.
Vianenue MapKepHbIX T€HOB W3
TPaHCTE€HHBIX pacTeHui.

TpaHcreHHbIE PacTE€HUS] C HOBBIMHU
OMOTEXHOJIOTHYECKUMU CBOWCTBAMH.

IIOATOTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO
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TpaHcreHHblE PacTeHUS B CEIbCKOM

XO3SIUCTBE

54 2 buobe3omacHOCT, B KJICTOYHBIX, ITOATOTOBKA K 3aHSTHIO, 2
TKaAHCBBIX U OpPraHOr¢HHBIX NOATOTOBKA K TCKYIIEMY
TEXHOJIOTHUSIX. Knaccudpukanus KOHTPOJIIO
PHCKOB npu HCIOJIb30BaHUU

TEHETUYECKH  MOIU(PHUIIMPOBAHHBIX
pacrenuil. [IuiieBpie, 3K0I0rnYECKUe
u arpoTEXHUYECKUE PHUCKH.
CBolicTBa TPaHCT€HHBIX OEJIKOB.

55 2 Pucku ropusoHTanbHOro mnepeHoca IOJArOTOBKA K 3aHATHIO, 2
TPaHCTE€HHBIX KOHCTPYKLIUH. IIOAr0TOBKA K TEKYIIEMY
Buostnyeckne mpoOieMbl T€HHOM KOHTPOJIIO
WH)XEHEPUH, reHOTEepaInH,

KJIIOHUPOBaHM 4eJI0BEKa U
JKUBOTHBIX. I'ocynapcTBeHHbIN

KOHTPOJIb u roCy/1apCTBEHHOE
perynupoBaHue B 00JIaCTU T'€HHO-
WHKCHEPHOU NEeATEIIbHOCTH

HUTOI'O yacoB B ceMmecTpe: 168

3.7.3. [IpumepHasi TeMAaTHKAa KOHTPOJbHBIX BONIPOCOB

Cemectp Ne 2.

1. BBenenue B MOJIEKyISIpHYIO OMOJIOTHIO.

2. MeTto/1b1 MONIEKYIISIPHON OMOJIOTHH.

3. AMHHOKHUCIIOTHI.

4, IlenTuas ¥ OEIKU.

S. CrpykTypHas opraHu3anus 0eiaKoB

6. Hyxkneunossie kucnors, [JHK.

7. PHK.

8. CrtpyKTypa reHOMOB IIPO- U 3YKapHOT.

9. Perumukanus JIHK.

10.  TpaHCKpHUMIMS Y MPOKAPHUOT.

11.  depMeHTHI FeHETHYECKOM HHKEHEPUH.

12.  Merousl KOHCTpyUupoBanus rudpuaHbx Mosekya JJHK in vitro.

13. MonekynspHsle BekTopsl Ha ocHoBe /IHK dara nsam6aa.

14, Kocvmnper. @a3zmuael. @arMuabl.

15.  BekTopHble MIa3MUbI.

16. CtpoeHue KIeTOYHON CTEHKU TPaMIIOJI0KUTENIbHBIX OaKTEepUi.

17.  Tpancdopmarus KOMIIETEHTHBIX KJIETOK.

18.  Kionupyromue BeKTOPbI Ha OCHOBE TTa3MH/T CTA()UIOKOKKOB M CTPENTOKOKKOB.
19.  Ilna3MuaHble HHTETPATUBHBIE BEKTOPHI.

20.  OcoOeHHOCTH CTPOCHUS M HKCIPECCHH T€HOB TPAMITOJIOKUTEIEHBIX OaKTEpHH.
21.  T'enermueckas TpaHchopMalys KJIETOK MICKOMUTAIOIIUX.

22.  T'enermueckas TpanchopMaIyss MyTaHTHBIX JIMTHHM.

23.  Kotpancdopmarus.

24.  TpaHCTeHHBIE pACTEHUS C HOBBIMH OMOTEXHOJIOTHIECKUMHU CBOWCTBAMH.
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25. TpaHCreHHbIE PACTEHUS B CEIILCKOM XO35IICTBE.

4. OueHoyHble MaTepHAJbl JJsi KOHTPOJS YCINEeBAeMOCTH U Pe3yJbTATOB OCBOECHHUS
yueOHOH TUCHMILIMHBI (MOLYJIs1)

4.1. IlepeyeHb KOMIETEHIUI M MHIAMKATOPOB JAOCTUKEHHUSI KOMIIETEHUHH ¢ YKa3aHHeM
COOTHECEHHBIX C HUMU 3aIUIAHUPOBAHHBIX Pe3yJabTaTOB 00y4eHUs Mo AucHunanHe. Onucanme
KpHUTepHeB U LIKAJ OlleHMBAHHUS Pe3y/bTATOB 00y4YeHUs 10 AU CUUILINHE.

Kox u ¢opmymupoBka komnerenimu: YK-1. CrnocobeH oOCymIecTBISTh KPUTHUECKUH aHaM3
pOOJEMHBIX CUTYyallMii Ha OCHOBE CHCTEMHOI'O IOJXOJa, BblpaOaThIBaTh CTPATETHIO AEHCTBHIM.
OIIK-6. CrocobeH TBOpPYECKH MHPHUMEHSATh W MOIU(UIMPOBATH COBPEMEHHBIC KOMIIBIOTEpHBIC
TEXHOJIOTUH, paboTaTh ¢ MpOo(peCcCHOHATBHBIMU 0a3aMH JaHHbBIX, NPO(PECCHOHANBHO O0GOPMIIATh U
IIPENICTABIIATh PE3YJIbTAaThl HOBBIX Pa3pabOTOK.

OIIK-7. Cniocoben B chepe cBoel MpoPpeCCHOHATBHON JEATEIbHOCTH CaMOCTOATEIILHO OMNPEISsATh
CTpaTeruio U MpoOJIeMaTUKy HCCIEAOBAHUN, IPUHUMATh PELICHUS, B TOM YUCJIE MHHOBALIMOHHBIE,
BbIOMPATh U MOJU(PHULIKMPOBATH METObI, OTBEYATh 332 KaUeCTBO pabOT U BHEIPEHUE UX PE3Y/IbTATOB,
o0ecreynBaTh MEpPhI MPOU3BOACTBEHHON 0€30IaCHOCTH MPU PEIICHUH KOHKPETHOH 3a/1a4n

IIK-1. CnocoGeH TBOpPYECKH HCMOIb30BaTh B HAyYHOW M INPOU3BOICTBEHHO-TEXHOJIOTHYECKOM
NESTEIbHOCTH 3HaHWS (PYHIAMEHTAJIBHBIX W NPUKIAJHBIX Pa3/JeiIoB JIUCHUIUIMH (MOJIyJen),

OTIPEACTSIONIUX HAMIPABICHHOCTD (TPO(UIIL) MPOTrPAMMbI MarucTpaTyphl.

Koa n Pe3yabTaTsl Kputepuu onieHnBanus pe3yibTaToB 00yUEHHS
HaMMeEHOBaHUE | O0y4YeHHs MO
HHIUKATOpA JTUCIHHUILINHE 2 3 4 5
AOCTHKEHH S («He («YnoBnerBop | («Xopormioy) («OTnuuHOY)
KOMIIeTeHIHH yIIOBJIETBO UTEIILHOY)
PHUTEIBHOY
VK-1.1. 3HaTHL He 3maer | Umeer Nmeer IToka3wiBaeT
AHanu3upyer METO/IbI METOIBI MOCPEJICTBEHH | XOPOILIKE OTJIMYHBIE
poOJIEMHYIO aHaTH3a a”ajgn3a bIe 3HAHUS | 3HAHUS 3HAHUS METOIOB
CUTYALIMIO KaK poGIeMHOIt npoOJIeMH | METOJIOB METOI0B aHalm3a
CUCTEMY, CHTYamuH B ou a”ajgn3a } aHaiau3a } poOJIeMHOM
BBISBIISS €€ Y S CUTyalluu | MpoOJeMHON | mpoOaeMHON CUTyallud  Kak
COCTaBJISTIOIIINE B 00JIaCTH | CUTyallMd KakK | CUTyallud KakK | CHCTEMBI,
MOJIEKYJIIPHO
U CBSI3U MEXAY | 5 MOJIEKYJISIP | CUCTEMBI, CHCTEMBEI, BBISIBIISAS ee
i OHoNOTHH o
HUMU; > | HOM BBISABIISISL €€ | BRIABIISISI €e | coCTaBJISIONIE
BBUIBIISISL €€ |
WOJIOTUH, | COCTABIIIONIM | COCTABISIONIM | U CBSI3HM MEXKIY
COCTABJIAIONL | prigpmsist € U CBI3U|€ U CBA3M | HUMH
HE U CBi3M | ee MEXIY HUIMH | MEXAY HUMHU
MCXKAY HUMH. | COCTaBJISIO
mue u
CBSA3H
MEXIY
HUMH.
VK-1.3. VMeThb He ywmeer | [locpencreen | Ymeer OTan4HO ymeer
KpuTudecku KkpuTHYeCKH | KPHTHUECK | HO yMeeT | KpUTHICCKU KPUTHUYCCKH
5 KPUTHYECKH OLIEHUBATH OLIEHUBATh
OLIEHHUBAET OILICHMBATH
OLIEHUBATL | OLIEHUBAThH Hay4JHBIC Hay4JHBIC
HaJEKHOCTD Hay4YHBIC
Hay4YHBIC Hay4YHBIC IOCTI)KEHUS B | JOCTHIXKEHUS B
WCTOYHUKOB JIOCTHKEHUS
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uH(popManuy, B o0J1acTH JOCTHKEH | JOCTHKEHHS B | 00nacTu o0macTtu
paGOTaeT C MOJIEKYJISIPH us B | objacTu MOJICKYJISIPHO MOJ'ICKy.]'IHpHOfI
IPOTHBOPEUHBO | Of obsactu MOIIEKyIApHO | Oouonoruu, | OMOJIOTHH,
. MOJIEKYJISIp | B OMOJIOTUH, | CHCTEMHO CUCTEMHO
" ouosoruu, .
. HOM CUCTEMHO MOAXOJUTh K | MOAXOAUTH K
uHpopmanuen CUCTEMHO 6
WOJIOTUH, | MOAXOAUTh K | PELICHUIO pELICHUIO 33/1a4.
13 pasHbIX HOAXOMUTD K | cpyicreMHO | pelEHUIO 3a/1a4.
HNCTOYHHUKOB. PEIICHUTO MMOAXOIUTH | 3a1ad.
3a1ad. K
PEIICHHUIO
3ajad.
VK-1.4. Bnagers He Cnabo Xoporio CB000OIHO
PaspaGatbipaer | IO/XOAMH B | BiiajieeT BJIaJICeT BJIaJICeT BJIa/I€ET
u o0nactu MOJXOJaMU | MOJXOJaMH B | MMOAXOAAaMH B | MOAXOAAMHU B
MOJIEKYJISIPHO | B 00JacTu | o0yacTu obnactu obnactu
COZIEPIKATEIBHO | . .
i Ouonoruu, | MOJNEKYJslp | MOJEKYJISIPHO | MOJIGKYJISIPHOU | MOJIEKYJISIPHOM
ApryMCHTHPYET | reggoi HOM i Ouonoruy, | GHOIOTUH, onosoruy,
CTpaTeTUuro WH)KEHEPUU U | OMOJIOTHH, | TEeHHOU TEeHHOMU TEHHOMN
pelieHus CMEKHBIX TeHHOI WHKCHCPHH W | MH)KCHEPUW W | MEDKCHEpUU |
IPOGIEMHOI JCITUTLITIH WH)KEHEPH | CMEXKHBIX CMEXHBIX CMEXHBIX
CHTYaIHHU Ha JUIL PEIICHUS | | U | JUCIMIUTAH JCITUTLTIH TWICITUTUTAH ISt
OCHOBE npoOJIEMHBIX | CMEKHBIX | Ul PEUICHUS | AJsl  PEILICHUs | PEelIeHus
CUTYaLH. JUCLUUIUIMH | IPOOJIEMHBIX | IPOOJIEMHBIX poOJIEMHBIX
HUCTEMHOTO U . . .
CHCTEMHOTO TUIst CUTYyaLuil. CUTYyaluil. CHUTYaLHil.
MEXTUCIIUATLIIH peLLeHus
apHOTO poOIeMH
MOJIX0JI0B BIX
CUTYaLIUN.
OIIK-6.1. 3HaTh o | He 3naer o | meer Nmeet [TokasbiBaeT
I/ICHOJIL3yeT OyTax u NyTIX U IOCPEACTBEHH Xopomue OTJIMYHBIC
S3HAaHUA O MYTIX | HCPCIICKTHUBA MEPCIEKTH bI€ 3HAHUS O 3HAHUA O | 3BHaHUA O IIyTAX
U TIEPCTEeKTHBAX | X BaX MyTsX 1 MyTIX U | 1 TEepCleKTHBax
MIPUMCHCHHUS COBPEMEHHBI | ¢opnevenn | meperextupax | MEPCTICKTHBAX | COBPEMEHHBIX
BPEMEHHBIX X
coBpeme BIX coBpemenmprx | COBPEMEHHBIX | KOMIIBIOTEDHEIX
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJIOTHH B
- KOMITBIOTE | KOMITBIOTEPH .
TEXHOJIOTUH B | BIX X TEXHOJIOTUH | 00JacTH
. | pHBIX BIX .
OMOJIOTUYECKHUX | TEXHOJIOTHIA . B 00JacTH | MOJICKYJIIPHOU
HayKax u|B  ol0mactu TCXHOJ‘IOFI/I TCXHONOTHU B | \1oekynsapHO | GHOTOTHH.
00pa3oBaHuy; Monekynsprao | 1B obnactn 11 Guostorun.
it 6uomorny. | 001acTu MOJIEKYJISIPHO
MOJICKYJISIp | i OMOJIOTHH.
HOM
Ouosorum.
OIIK-6.2. YMerb He ywmeer | [locpencrBen | Ymeer Ha | OTiIMYHO yMeeT
PaGotaer c | paboratp ¢ | paboTaTh C | HO YMEET | XOpOoIIeM pabortath c
npodeccuonans | mpodeccuona | mpodeccruo | pabotaTh € | YpOBHE npodeccuoHnanb
HbIMH 0a3zaMy U | JIbHBIMU HaJIbHBIMU | IIpoeccroHa | paboTaTh c | HBIMH  Oazamu
O6aHKaMu 6azamu 0azamu JbHBIMU npodeccuonan | nanueix: NCBI
JTAaHHBIX B | JaHHBIX: JTAaHHBIX Oazamu pHBIMU 0a3amu | (RefSeq, OMIM,
n30paHHON NCBI NCBI AHHBIX: JaHHBIX: Nucleotide,
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obnactu (RefSeq, (RefSeq, NCBI NCBI Gene, Protein,
npodeccronans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOM Nucleotide, Nucleotide | OMIM, OMIM, B obmactu
NEeATENbHOCTH; Gene, , Gene, | Nucleotide, Nucleotide, MOJICKYJISIPHOM

Protein, Protein, Gene, Protein, | Gene, Protein, | 6uonorun

dbSNP, dbSNP, dbSNP, dbSNP,

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

obnactu obnactu obnactu obnactu

MOJICKYJISIPHO | MOJICKYJISIP | MOJIEKYJISIPHO | MOJIEKYJISIPHO

i Ouonoruu | HOM it buonoruu it 6uonoruu

ounonoruu

OIIK-7.1. 3HaTh He 3naer | Umeer Nwmeer [Toka3biBaeT
Hcnons3yer OCHOBHBIC OCHOBHBIC | ITOCPEACTBCHH | XOPOIIIHE OTIIUYHBIE
3HAHUS Y | METOIbI METO/IbI ble 3HAHUS | 3HAHUS 3HAHUA
OCHOBHBIC MOy deHns MOJTyYEHUSI | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHMKH M | ppodeccrona HpO(beCSHO METOJIOB METOJIOB METO/IOB
METO/IbI JIBHOI HATBHON TIOJTyYCHUS MOJTy4CHUS TIOJTyYCHUS
MOJTy4eHUs HHGopMaLHH nHpopmarr HpO(i)VGCCI/IOHa npO(UbeccpIOHan Hp(jq)eCCI/IOHaJIB
npodeccuoHab uu, JTBHOM BHOM HOM
HOIt ; HampaBlieH | uHopmanuu, | uHPopMmaluy, | uHboOpMaIuy,
uHpOpMaIuy, HAlpaBlICHUA | g HaIlpaBJICHUM | HAIIPaBJICHUN | HAPABICHUU
HanpaBJIeHHs Hay4HBIX HAay4YHBIX | Hay4HBIX Hay4IHBIX Hay4HBIX
Hay4HBIX UCCICAOBAHM | yiccnemoBa | MCCIICIOBAHM | MCCIICIOBAHUM | UCCIICIOBAaHUN B
UcclieoBanuii, | ¥ B obnactu HUN B| I B oOmacrtu | B oOiactu | o0acTu
COOTBETCTBYIOII | MOJIEKYJISIPHO | 00J1aCTH MOJICKYJISIPHO | MOJICKYJISIPHO | MOJICKYJISIPHOM
ux il Ouomoruu | MOJIEKYJsIp | ¥ Ouosoruu it Ouosoruu OuoJI0rHH
HAaIPABJICHHOCT HOH
U TpOrpammbl ouonoruu
MarucTpaTyphl;
OIIK-7.2. YMerb He ywmeer | [locpencreen | Ymeer Ha | OTiMuHO yMmeeT
BrisBiser BEISIBIISITh BBISIBIISITH | HO yMEeT | XOpoIIeM BBISIBIISIT
MEePCTIEKTUBHBIC | MEPCIIEKTHBH | MEPCIEKTH | BBISBISATH YpOBHE MEePCIIeKTUBHbBIE
POOIIeMBI U | BIC BHBIC MIEPCIICKTHBH | BBISBIISATH POOIIEMBI "
dbopmynupyer npoOsieMbl U | IPOOJEMBI | ble TPOOJIEMBI | MEPCHEKTUBHEI | CIIOCOOBI
IIPUHIATIBI CHOCO0bI U CrocoObl | U crocoOBl | € MpoOJIeMBl U | pEeLICHUS
pelieHus peleHus pellieHus | pelIeHus CIocoObl aKTyallbHBIX
AKTyaJIbHBIX AKTyaJIbHBIX | aKTYQJIbHBI | aKTYaIbHBIX | PEHICHUS HAy4YHO-
Hay4YHO- Hay4YHO- X Hay4yHO- | HAy4YHO- aKTyaJlbHBIX HCCIIEJIOBATEIIhC
WCCIIEIOBATENhC | MCCIIE0BATE | MCCIIE0BA | MCCIIEOBATEN | HAYYHO- KAX 3a7ad  Ha
KHX 3aJa4 Ha | JbCKUX 3aJad | TeJIbCKUX | bCKUX 3a/la4 | UCCIeAOoBaTel | OCHOBE
OCHOBE Ha  OCHOBE | 337a4  Ha | Ha OCHOBE | BCKHX  3aJ1a4 | UCIOJIb30BAHUS
WCIONIb30BAaHUsl | UCIIOJIb30BaH | OCHOBE UCIIONIb30BaHU | Ha OCHOBE | KOMITJIEKCHOM
KOMITJICKCHOM ust UCIIOJIE30B | o UCIONIb30BaHU | nHpoOpManmu, B
nH(popMaluK, B | KOMIUIEKCHO | aHUs KOMIUIEKCHOU | o TOM 4YHUCIE Ha
TOM 4YHCJIEe Ha |’ KOMIUIEKCH | HH()OpMAIUY, | KOMIUICKCHOW | CTBIKE
CThIKEe oOusacteil | mHGOpMaIUU | O B TOM 4ucie | uHpopMaluu, | MOJEKYISIpHOU
3HAHWS, , B TOM uncie | nadopmall | Ha CTBIKE | B TOM YHCJIE | OMOJOTHH "

Ha CTBIKE | MM, B TOM | MOJIEKYJSPHO | Ha CTBIKE | TEHHOM

MOJICKYJISIPHO | YACIe Ha | i OMOJIOTHU W | MOJIEKYJISIPHO | HHXKEHEPHH

it OMOJIOTHH U | CTHIKE TE€HHOU it Omomoruu u

TE€HHOM MOJIEKYJIAp | UHKEHEPUH T€HHOM
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HOM
ouonoruu
W TEHHOH
WHXXEHEPH
51

UHXEHEPUHU UHXECHEPUHU

4.2. TumnoBble KOHTPOJIbHbIE 3aJaHUS WJIH HMHbIe MaTepHaJbl, He00XOAUMbIE IJIs
OLICHUBAHHUS Pe3yJbTATOB OO0y4YeHUs] MO0 Yy4yeOHOH JUCHMILIMHE, COOTHECEHHBIX ¢
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHON MPpOrpaMMe HHAUKATOPAMM JTOCTHKEHUsST KOMIEeTeH N .

Koa u HauMeHOBaHHE

Pe3y.1'leaTbl oﬁyqem/m mo

OueHoYHBbIE cpeCcTBa

HHAUKATOPA J0CTHKECHUS AMCUHMILINHE

KOMIIeTEeHIIUH
VK-1.1. Ananuzupyer 3HaTh! METOJIbI aHanu3a | TecroBble 3aJaHus], BOIPOCHI s
NpOOJEMHYIO CUTYALMIO KaK | IPOOJEMHON  cUTyald B | IPOBEPKHM TEOPETUYECKUX 3HAHUM
CHCTEMY, BBISBIISIS €€ obsactu MOJIEKYJIApHOM | 110 TUCIUILINHE
COCTABJISIFOLIIUE U CBA3U ouonoruw, BBISIBIISS ee

MCKIAY HUMU;

COCTaBJIAOIIUC U CBA3U MCKAY
HUMU.

VYK-1.3. Kputnuecku VYMeTh: KPUTHUECKU OIICHUBATh | SAIaHMUs JUTS MNPOBEPKU
OLIEHUBAET Ha/IEKHOCTb HayHBIE TOCTHKEHHA B c(hOpMHUPOBAHHBIX 3HaHUil,
HMCTOYHUKOB UH(pOpMaLuy, . YMEHMM U HaBbIKOB

00acTu MOJIEKYJISIPHOMN
paboraer ¢
[IPOTHBOPEUHBO OMO0JIOTUH, CUCTEMHO
uHbOpMAaLHMEil U3 Pa3HBIX HOJIXOAUTH K PELICHUIO 3a1a4.
HCTOYHUKOB.
VK-1.4. PazpabaTbiBaet u Brnaners: nonxonamu B obnactu | 3agaHus JUIS IIPOBEPKHU
COJIep>KATEJIbHO MOJIEKYJISIPHOM OMOIoruy, c(hOpMHUPOBAHHBIX 3HaHUil,

apryMEHTUPYET CTPaTETUI0
pereHust mpooIeMHOM
CUTyAallMU Ha OCHOBE
CHUCTEMHOTI'O U
MEXIUCHUIIIINHAPHOTO
MOAXO0J0B

TEHHOW MHXEHEPUU U CMEXHbIX
JUCLUIUINH JJIs1 pELLCHUS
poOJIEMHBIX CUTYaLUi.

YMEHUI U HaBBIKOB

OIIK-6.1. Ucnonb3yer
3HaHUA O MYTIX U
NEPCHCKTUBAX IMIPUMCHCHUA
COBPEMEHHBIX
KOMITIBIOTCPHBIX TEXHOJOTHI
B OMOJIOTHYECKHUX HAayKaX U

3HaTh: 0 MyTAX U NEPCIEKTUBAX
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHH B 00JaCTH
MOJIEKYJISIPHOM OMOJIOTHH.

TecToBrIe 3aaHuA, BOIIPOCHI OJid
MMPOBEPKHU TCOPETUYCCKUX 3HAHUHU
IO JUCHHMITIIMHE

o0pa3zoBaHNy;
OIIK-6.2. PaGotaer ¢ Ymers: paboTtaTh ¢ 3anaHus AJi IPOBEPKU
po¢eCCHOHATBHBIMU po¢eCCHOHATBHBIMU 0a3aMu c(hopMUPOBAHHBIX 3HAHHH,

0Oasamu ¥ OaHKaMH JaHHBIX
B n30paHHOM o0nacTu
npodeccnoHaTbHOMI
JIEATENBHOCTH;

nanabix: NCBI (RefSeq,
OMIM, Nucleotide, Gene,
Protein, dbSNP, ClinVar) B
00JacTi MOJIEKYISIPHOM
Oouoyoruu

yMCHI/Iﬁ 1 HaBBIKOB

OIIK-7.1. Ucnionw3yer
3HAHUS U OCHOBHBIE

3HaTh. OCHOBHbBIE METO/IbI
NOJy4eHHUs] TpOoecCHOHATHLHON

TecToBrIe 3aaHuA, BOIIPOCHI IJId
IMMPOBEPKHU TCOPECTUYCCKUX 3HAHUHU
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HWCTOYHUKHU U METOMbI
MOJTyYEHUS
npodeccnoHaTBHOM
uH(popManuy, HampaBIeHU
HAaYYHBIX UCCJIEOBAaHUN,
COOTBETCTBYIOIIHNX
HaIpaBJIEHHOCTH
IIPOrpaMMBbl MarucTpaTyphl;

uHpOpMaLIUH, HAITPABICHUS
HAaY4YHBIX UCCIICIOBAaHUH B
00acTh MOJIEKYIISIPHOM

onosoruu

10 JUCHUIIIIMHEC

OIIK-7.2. BeigBuser
MEPCIIEKTUBHBIC TIPOOJIEMBI
1 GOpMYIIUPYET TPUHIIUAIIBI
peIIeHUs aKTyaJIbHBIX
HAyYHO-UCCIIEIOBATEIbCKIX
3a7a4 Ha OCHOBE
HCIIOIB30BaHUA
KOMIUICKCHOM MH(OPMAIINH,
B TOM YHCJIE Ha CTBIKE
o0JiacTeil 3HAHUS,

VYMeTh: BBIABIATH

HEepPCIIEKTUBHBIC TPOOTIEMBI 1
CIOCOOBI PELICHUS AKTYaIbHBIX
Hay4HO-HMCCIIEJ0BATEIbCKUX

3aJa4 Ha OCHOBC

UCTIOJIb30BAHUS KOMITJICKCHOU
uHpOpMaLnH, B TOM YHCIIE Ha

CTBIKE MOJICKYJISIPHOM
OMOJIOTUHN U TEHHOM
UHXCHEPUHU

3ananus
c(hOpMHUPOBAHHBIX
YMEHUI U HaBBIKOB

JJIA

MIPOBEPKU
3HAHWM,

5. YueOHO-MeTOANYecKoOe o0ecnieyeHre y4eOHOM JUCHUTINHBI (MOLYJIs1)

5.1. IlepeyeHb OCHOBHOM U IOTOJHHUTEJIbHON JUTEPATYPbl, HEOOXOAUMOI 1JI1 OCBOCHUSA
yueOHOH TUCHMILIMHBI (MOIYJIs1)

OcHoBHas iMTeparypa

w/ HanmenoBanme ABTOp (BI) T'on, mecro Kou-Bo s3k3emmuisipoB
No A30aHUS
B Ombnuoreke | Ha kadempe
1 2 3 4 3) 6
MUTDACOR Yebokcapsl:
buoxumus ¢ ocHoBamu 10 IE UI'ITY um.
1 MOJIEKYJISIPHOM OHOIOTHU: o n. A. HeorpannuenHsiil noctyn
Kynpusnosa
yaeOHoe mocodue M. IO SxoBrnesa,
e 2021
Kpurep O. Kemeposo:
MosnekynsipHast OMOJI0THS: B., Cyxux .
2 Keml'V, HeorpannuenHsiil noctyn
yaeOHoe mocodue C. A, 2017
ba6uu O. O. ]
M.:
Slpeiruna I'S0TAP- .
3 buosnorns. T. 1. B.H. Meuia, Heorpannuennsliii foctyn
2020.
MackaeBa
T A Capanck:
S MI'TIA nm.
4 MonexynspHas OHOJIOTHS: JlaGyTuna M.E € (T ———
yueOHoe rmocobue M. B,, o P i
EBceBnena,
Yeronaesa 2013
H. JI. '
JlonoJIHUTe/ILHASA JIUTEpaTypa
| n/ ‘ Haumenosanune ‘ ABtop (BI) ’ I'on, MecTo Kon-Bo 3K3eMIIISIpOB
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Ne W3aHUs
B Ombnuoteke | Ha Kadeape
1 2 3 4 5 6
Hrxunit HeorpannuenHnsiii nocryn
Hosropoa:
MounekynsipHasi OMOIOTHSI: JlykoBHukoBa | HHI'Y um. H.
1
ydaeOHOe rmocodue JI. b. N.
JloGaueBckoro,
2017.
OCHOBBI MOJIEKYJIIPHOM Mocksa: HeorpannuenHnsiil nocryn
2 TUATrHOCTHKHU. Epmios 1O. A. | TDOTAP-
MetaboaomMuka: y4eOHUK Menmua, 2016.
®usunonorusa u moJiekyisapHas | Kamkun A. M.: 20
3 | buonorus MmeMOpaH KJIETOK: I'., KuceneBa | Akagemus,
ydaeOHOe mocodune U.C. 2008.
CrpeiruH A. Heorpannuennslii foctyn
4 Knerounas unxxenepus: i:’ﬁiuem{o ggﬁ;ﬁﬁ?'
yaeroe nocobue Mopkosun E. | 2021.
.
Konuues A. 24
5 buoxumus 1 MoneKyIIsIpHas C., M.: Ipoda,
ouonorus CesactpsnoBa | 2008.
I A.
IOnycosa H.
[IpakTukym no E;SLMGHKO Tomck: H .
6 | MoNeKyJIApHOU OMOIOTHU: " CubI'MY, COTPaHIMICHHBIN 10CTYI
yaeOHoe rmocooue A . 2017.
Kaiiroponosa
E. B.
7 OCHOBBI T€HETUYECKON CxkBopI1ioBa CIIb: UTMO, HeorpanndeHHBIH TOCTY
UHXEHEpUHU H. H. 2015.
MonekynspHasi OMOIOTHSL. M.:
8 | Pubocomsl u 6rocuHTE3 CrnupuH A. C. | JIaboparopus 1

Oenka: yueOHOe mocoome

3uanuii, 2019.

5.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOU ceTn «HTepHeT»,
HEOOXOAUMBIX /IJIfl OCBOEHHS Y4eOHO! TUCHHUIJIMHBI (MOAYJIs1)

1. https://www.medicinform.net/ (MeauunHckast uHGOpMaLIMOHHAs CETh)

2. https://www.studentlibrary.ru/ (KoncynbTaHt cTyaeHTa)

3. http://library.bashgmu.ru (ba3a nanubIx «DneKTpoHHAs yucOHas ONOINOTEKAY)

6. MarepuajbHO-TeXHUYECKAS

0a3a,

Heo0X0auMas

00pa30BaTeJILHOIO Npolecca Mo y4eOHou QU cuuIinte (MoayJis)

Hcnons3oBaHue y‘-IeGHBIX

KOMHaT

u jabopatopuil  amus

AJIA OCYIIECTBJICHUA

paboTel  OOyUarOIUXCS.

CrneuunanbHasi Me0enb: pabouyee mecto s mpernoaasarens (1 cron, 1 crym); paGodee mecTo s
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https://www.studentlibrary.ru/
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oOyyvaroruxcsi (MMCbMEHHBIC CTOJBI (TapThl), MapThl Ha 25 TOCAJOYHBIX MECT); MHUCHbMEHHAs
J0CKa, KOMIBIOTEp, MYJIbTHMEIHHHBIA TPOCKTOP, O3KpaH, CTEHIBl C Y4eOHO-METOIMYECKUMHU

Marc€puajiaMu, I[eMOHCTpaHI/IOHHHﬁ u CHpaBO‘IHHﬁ Marcpuall.

6.1. MarepnanbHo-TeXHH4YecKass  0a3a, HeoOXoAumass JJsi  OCYLIECTBJIEHUS
00pa30BaTeJILHOIO MPOIecca Mo Y4eOHoI TuCHHIIHHE (MOTYII0)
Taoauna

No | HaumenoBanue HaumeHnoBanue o0ObekTa, AJipec (MECTOIOI0KEHUE)

/T | BUJa oOpa3oBaHus, |OATBEPKIAIOIIETO HATHINE 00beKTa, MOTBEPIKAAFOIIETO
YpOBHSI MaTepUaIbHO-TEXHUYECKOTO HaJU4Khe MaTepruagIbHO-
o0OpasoBaHus, obecrieueHus1, ¢ IepeuHeM TEXHUYECKOTo obecreueHus, (¢
npodeccun, OCHOBHOTO 000pYyIOBaHMS yKa3aHUEM HOMEpPA TaKOBOTO
CITCIINAIbHOCTH, 00BCKTa B COOTBETCTBHH
HarpaBJICHUs C JOKYMEHTaMH 10 TEXHUYECKOMN
MTOATOTOBKH (15T WHBEHTapHU3aIH )
npoeCCHOHATHLHOT
0 o0pa3oBaHus),

MOJIBHIA
JIOTIOJTHUTEILHOTO
o0Opa3oBaHMs

1 2 3 4

1 Briciee, Yueonbiii kopnyce Ne 7 PI'bOY
MarucTparypa, BO BI'MY MI/IH3IIpaB3 POCCI/II/I,

06.04.01 Buonorus, kadenpa (l)yuHHaMeHTaJIBHOﬁ " 450008, PecniybOnuka
HATPABIICHHE NMPHUKJIATHONH MUKPOOHOJIOTHH C: BaIJ_IKOpTOSTaH, r. Ya,

YueOnasa aynuropus Ne 514 s Kuposckuii p-H, yi. IlymkuHa, a.
(mpoguus) MPOBEJICHUS TPAKTUYECKHUX 96, xopr. 98. Dtax 5. YueOHas
Menuunnckas 3aHATUH, HHAUBUYaTbHBIX ayauropust Ne 514
OMOTEXHOJIOTUS KOHCYJIbTAIINH, TEKYILIEr0 KOHTPOJIS

Y IIPOMEKYTOUYHOM aTTECTALUH.
Ob6opynoBanue: yueOHas MmeOeb Ha
25 pabouux mect, pabouee MECTO
npenojaBarens (CToid, CTyI), JocKa
ydeOHasi MeJIOBast, KOMITBIOTED,
MYJIbTUMEIUNHBIN TPOEKTOP,
9KpaH, CTEH/IbI C yueOHO-
METOINYECKUMHU

MaTepUallaMu, 1EMOHCTPAIMOHHBIN
Y CIIPaBOYHBIN MaTepHall

6.2. CoBpeMenHble npodeccHoHaJbHbICe 0a3bl JAaHHBIX, HH(OPMALMOHHbIC CIIPABOYHbIE

CUCTEMBbI

- http://www.studmedlib.ru/ - maOorompOdHMIBHEI 00pa3zoBaTenbHbIN pecypc "KoHcynbTaHT

CTyZleHTa" SBISIETCS ANEKTPOHHO-0nOmoTedHoi cuctemont (ObC), mpenocTaBistonel JoCTym Yepe3
ceTh MIHTEepHET K y4eOHOU TuTepaType U JONOJHUTEILHBIM MaTepraliaM, B TOM YHCTIe ayAHO, BUAECO,

AHUMAallu, THTCPAKTUBHBIM MaT€puajiaM, TCCTOBBIM 3aJJaHUSAM U IP.
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- http://e.lanbook.com - snekTpoHHO-OMOIMOTEUHAS CUCTEMa U3aTeIbCTBA «JlaHby - pecypc,
BKITIOYAOIIUH B ce0sI AJIEKTPOHHBIC BEPCUU KHUT M31aTENbCTBA «JIaHb» U APYTUX BEAYIINX
U3/IaTeNILCTB y4eOHOM JIUTEPATYpPhI [0 €CTECTBEHHBIM M T'YMaHUTAPHBIM HayKaM.

- https://www.books-up.ru/ - snekrponno-6ubroTeYHast cucteMa «bykam - 370 HOBBIN Gopmar
OMOIMOTEYHOI CUCTEMBI, B KOTOPOW COOpaHbl KHUTY MEAMIUHCKON TEMAaTHKH: JICKTPOHHBIC BEPCHU
Ka4eCTBEHHBIX IMEPBOMCTOYHUKOB OT BEAYIMX U3ATEIbCTB CO BCETO MUPA.

- https://rusneb.ru/ - nmpoekt Poccuiickoii rocynapcTBennoi 6ubanoTeku. Haunnas ¢ 2004 r. [Ipoekr
Hanmonanwsnas anexrponnas oubauoreka (HOb) paspabaTeiBaeTcst BeIyIUMH POCCUHCKHUMHU
O6ubnuorekaMu npu noaJiepxke Munucrepcra KynbTypsl Poccuiickoit @eneparuu. OCHOBHAS 11ETb
HOBb - ob6ecrieunts cBOOOIHBIN gOCTyN rpaxkaan Poccuiickoit denepanu KO BCeM U3JaHHBIM,
U3/1aBaeMbIM U XPAHSIIUMCS B POHIAX POCCUICKUX OMOIMOTEK M3/IaHUSIM M HAyYHBIM paboTam, — OT
KHIDKHBIX TAMSITHUKOB HICTOPUH H KYJIBTYPBI JI0 HOBEHIIINX aBTOPCKUX MPOU3BEICHUIA.

- https://www.ras.ru/ - 3jeKTpOHHbIC BEPCUU KOJUICKIIMHU )KYPHAIOB «POCCHICKOM aKaeMUn HAYK)
(PAH)

- https://dlib.eastview.com/ - kosekiust )KypHaaoB « MeauiuHa U 3[paBOOXPaHCHHUE» Ha IiaThopme
komnanuu UBUC. B komiekiuio BXOIAT KypHaIbl Kak 32 TEKYIIHI TOJl, TaK U apXUB HOMEPOB.

- http://ovidsp.ovid.com/ - mosHOTEKCTOBAsT KOJICKIIMS )KYPHAIOB OT BEAYIIEr0 MEKIYHAPOIHOTO
MEIUIMHCKOTO u3aareabctBa LWW, B KOTOPBIX IMyOJIMKYIOTCS aKTYaJIbHBIC UCCIICIOBAHMS U
MaTepUaJIbl IO PA3TMYHBIM O0JIACTSIM MEIUIIUHBI.

- https://link.springer.com/ - mOJIHOTEKCTOBAs KOJUIEKIIUS 3JICKTPOHHBIX KHUT U IIOJIHOTEKCTOBAS
MOJMTEMAaTUYECKasl KOJUICKIUS KYPHAIIOB U3aTesbeTBa Springer Nature Ha aHTJIMICKOM SI3bIKE 1O
Pa3IMYHBIM OTPACIISIM 3HAHH.

- http://onlinelibrary.wiley.com - momHOTEKCTOBBIE KOJICKIIMHU, KOTOPBIC BKJIFOYAIOT B ce0s KaK
TEKYILUE, TaK ¥ apXUBHBIC BBITyCcKH U3 Oosiee ueM 1700 xypHanoB uznarenbcrsa John Wiley &
Sons, Inc., oxBaThIBarOIIUE TaKKE 00JIACTH KaK I'yMaHUTAPHBIC, ECTECTBEHHbBIE, OOIECTBEHHBIC U
TEXHUYECCKHE HAYKH, & TAKXKE CEIIbCKOE X035 CTBO, MEIMIIMHY U 3]paBOOXPAHCHUE.

- https://www.cochranelibrary.com - 6a3b1 nannbix KokpeiHOBCKOW OMOIMOTEKH TPEIOCTABIISIOT
MHGPOPMAIIHIO U JIOKA3aTeIbCTBA IS TIOJICPKKH PEIICHUN, IPUHUMAEMbIX B MEIUIIUHE U APYTHX
00JIaCTSAX 3[PaBOOXPAHEHHUS, & TAK)KE HHPOPMUPYIOT TEX, KTO MOJTY4ACT MEIUIIMHCKYIO TIOMOIIIb.
Pecypc mo3Bomnsier HaliTH HHPOPMAIIHIO O KIMHUYECKUX HCIBITAHUSIX, KOKPEHHOBCKUX 0030pax,
HEKOKPEHHOBCKUX CHCTEMAaTHUECKHX 0030paX, METOJOJIOTHIECKUX HCCICAOBAHMUSAX,
TEXHOJIOTMYECKUX Y SKOHOMUYECKUX OIEHKAX IO ONPEICICHHON TeMe HITH 3a00JIEBAaHHIO.

- https://www.orbit.com/ - 6a3a gaHHBIX TATEHTHOTO MTOKCKA, 00BEANHIIONIAas HHPOPMAIIHIO 0 OoJee
yeM 122 MWITMOHAX NaTeHTHBIX MyOIMKaIuii, moydeHHyo u3 120 MexayHapOaHbIX MaTEHTHBIX
BEIOMCTB, BKitouasi Pocllarent, BcemupHyto opraHn3aiuio HHTEUIEKTYaIbHOH COOCTBEHHOCTH
(BOUC), EBponeiickyto MaTeHTHYIO OPraHU3alINIO.

- http://search.ebscohost.com/ - momHOTEKCTOBAsT KOJISKIHSI, KOTOpas BKIroyaeT 144 3JeKTpOHHbIC
KHUTHU OT BEAYIIUX HAYYHBIX U YHUBEPCUTETCKUX M3/IaTEIbCTB M OXBATHIBACT BCE JUCIUTUTHHBI,
n3y4aeMble B MEIUIITHCKOM BY3e€.

- https://nmal.nucleusmedicalmedia.com/home - 6a3a u3o6paxennii Nucleus Medical Art Library
(NMAL). Coznannas Nucleus Medical Art, NMAL comepKUT pacTyIyto KOJIIEKIIHIO
BBICOKOKAYECTBEHHBIX WILTFOCTPAIMI U aHUMAIUiA, H300paKarOIUX aHATOMUIO, (PU3HOJIOTHIO,
XHPYPTHIO, TTATOJIOTHIO, O0JI€3HU, COCTOSHUS, TPABMbI, SMOPHOJIOTHIO, TUCTOJIOTHIO U IPyTHe
METUIIMHCKUE TEMBI.

- www.jaypeedigital.com - kommiekcHas mardopma MEIUIIMHCKUX PECYPCOB ISl CTYICHTOB,
NpernojaBaTesei, Hay4HbIX U MEJUIIMHCKUX PAaOOTHUKOB OXBaThIBaeT Oosice 60 MEIUITMHCKUX
CIIeIaTIbHOCTEH, BKITFOUasi CME)KHbBIE 00JIaCTH — CTOMATOJIOTHIO, YXO/1 32 OOJIbHBIMH,
¢dbusmorepanuro, papmaxonoruto. [{udpposoit konteHT JAYPEE DIGITAL comepuT KINMHAYECKYIO
JIMarHOCTHUKY, Ta00paTOpHBIE NCCIIEIOBAHMS, COBPEMEHHbBIE XHPYPIHYECKHE POLEAYPHI,
KJIMHUYECKUE METOJIbI OT JIYUIINX CIEI[HAIMCTOB OTPACIH [0 BCEMY MHUDY.

- https://eduport-global.com/ - snexTponHast GubiMoTeKa MEIUITMHCKOM TuTepaTypsl oT CBS
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Publishers & Distributors Pvt. Ltd., ogHOr0 M3 Bexymux u3narenscTs Ha MHauiickoM
CYOKOHTHHECHTE, M3BECTHOTO CBOMMHU Ka4eCTBCHHBIMH YUeOHHKAMHU 10 MEIUIIMHCKHM HayKaM U
TEXHOJIOTHSIM.
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6.3. JInneH3noHHOEe U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecriedyeHue, B TOM YK CJie 0Te4eCTBEHHOI0 MPOU3BOICTBA

i Haumenosanue Onucanue Koi-Bo TTocTaBiuk I'ne ycranoBieHo

1. |IIpaBa Ha nmporpammy st OBM kopriopaTuBHas juineH3us Ha| OnepallioHHass — CHCTEMa 200 OO0  «Codrnaita|Kadbenps u
CeHUANbHBI Ha0Op mporpamMMmHbIX mpoaykroB Microsoft| Microsoft  Windows  + Tpetin» MOIpa3 IeIICHUS
Desktop School ALNG LicSAPk OLVS E 1Y| obwucusiii maker Microsoft YHuBepcurera
AcadenicEdition Enterprase Office

2. |llpaBa Ha mporpammy it OBM nHabGop BebO-cepBucos,| OpraHuzanus BKC 25 |000  «Codrnaita|JlekinoHHbIE
NPEJOCTABISIONIMX JOCTYIl K pa3in4yHbiM mporpammam u| Microsoft Teams Tpeiin» ayJAUTOPUHU
yciiyraMm Ha ocHOBe matdgopmel  Microsoft Office mst Kadenpsr u
obpaszosanuss Microsoft Office 365 A5 for faculty - [0Ipa3IeIeHuUs
Annually VYHuBepcurera

3. |[IpaBa Ha mporpammy s OBM cucrema antuBupycHoi| AHtuBupycHas — 3ammTa | 1750 |OOO  «Codrnaitn|CepBepa, kadenpsl u
3alMThl  MEepCOHANBHBIX KoMmmbioTepoB Dr.Web Desktop| (poccuiickoe I10O) Tpena» MOoJpa3IeICHUs
Security Suite Kommiekcnas 3amura + L{eHTp yrnpaBieHus YHuBepcurera

4. |[IpaBa Ha mporpammy s OBM cucrema antuBupycHoil| AnTuBHpycHas — 3ammrta | 450 |OOO  «CodrnaitaKadenps "
3alMThl paboumx craHnuii u QaitaoBeix cepBepoB Kaspersky| (poccuiickoe I10) Tpeitn» MoApa3AeIICHUsI
Endpoint Security ans 0m3Heca — CranmaptHblii Russian YHusepcurera
Edition. 500-999 Node 1 year Educational Renewal License

5. [(IIpaBa Ha mporpammy a1t 9BM O¢ucHoe nporpamMmHoe OducHblil maker 120 |O0O0 «Co¢rnaitn  |Kadenpsr u
obecrieuenre MoitOpuc CranaapTHblii (poccutickoe [10) Tpeitn» MoApa3AeIICHUsI

YHusepcurera

6. |(IIpaBa Ha mporpammy ans 9BM Oneparmonnas cuctema i | OneparnoHHasi cucTeMa 40 |O0OO «Coo¢rnaitn  |Kadenpsr u
oOpazoBarenbHbBIX yupexaeHnid Acrpa Linux Common (poccwutickoe I10) Tpena» MOJpa3IeICHUS
Edition VYHuBepcurera

7. |lIpaBa nHa mporpammy st 9BM Cucrema KOHTEHT- @unpTpanyst THTEPHET- 1 00O «Codrnain ~ |Cepsep
¢umpTpanmu SKyDNS KOHTEHTa (pOCCHIiCKOe Tpeiin»

[10)
8. [[IpaBa Ha mporpammy anst OBM Cucrema s oprann3anuu u | Opraausanuy BeO- 1 000 «Co¢rnaitn  |Cepsep
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MpoBeICHUS BeO-KOH(pepeHInii, BeOMHAPOB, MacTEP-KJIaCCOB
Mirapolis Virtual Room

KOH(epeHIuii, BEOMHAPOB,
MacTep-KIaccoB
(poccutickoe I10)

Tpera»

9. |IIpaBa Ha nporpammy st 9BM Cucrema qucTaHIIMOHHOTO VYueOnblii mopTai (B 1 «Codrnaitn Tpeiin» |XoCTUHT Ha
obyuenus Pycckuiit Moodle 3KL coctae DM1OC BI'MY) BHEILIHEM pecypce
(poccutickoe I10)
10. |ITpaBa na nporpammy st OBM "AUC «BUT: YnpaBieHue | DIeKTPOHHBIN AeKaHAT (B 1 Komnanus «Ilepssiii |Cepaep
By30M»"' cocrase DMMIOC BI'MY) BUT"
(poccuiickoe I10)
(poccuiickoe [10)
11. [[IpaBa na nporpammy ans 9BM «1C-burtpukc: KopnoparusHslii noprain 1 000 «B306Codpt»  |CepBep
BuyTpennuii nopran yuedHoro 3aBeeHus» (Heorp. kosi-Bo | (B cocrae OMMIOC bBI'MY)
MOJIH30BaTEICH ) (poccuiickoe I10)
12. [[IpaBa na nporpammy anst 9BM «1C-butpukc: Caiit OO (B cocTaBe 1 000 «B30CodpT» | XoCTHHT Ha
Ynpagiienue caiToM - Jkcnepm» OUOC BI'MY) BHEIIIHEM pecypce
13. |[IpaBa na nporpammy it 9BM «1C-burpuke: Caiit (poccuiickoe T10) 1 000 «B30Codt»  |XocTuHr Ha
y4eOHOro 3aBeeHUs» BHEIITHEM pecypce
14. \[IpaBa Ha nporpammy st 9BM naker ans cratrucruueckoro| I[laker JUISE 10 |000  «Cod¢rnaiin|Kadenpa
aHanusa Statistica Basic Academic for Windows 12| crarucTudeckoro asaiusa Tpeiin» 0OIIECTBEHHOTO
Russian/12 English JTAHHBIX 3JI0POBBS "
OpraHu3aIH
3/IPaBOOXPAaHEHHS
15. IlpaBa Ha mporpammy ans OBM maker A CTaTUCTHUECKOTO 11 |00O0  «Codrnaitn|Kadenpa
ananuza Statistica Basic Academic for Windows 10 Tpeiin» AMUJEMUOJIOTHN — 3

Russian/13 English

IIT.,

Kadenpa
natopusuoaoruu — 4
IIT.,

Kadenpa
SIIUAEMHUOJIOTHH — 3
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16. IlpaBa Ha mporpammy anst OBM maker At CTaTUCTHYECKOTO
ananmmsa Statistica Basic Academic for Windows 13
Russian/13 English

17 |IIpaBa Ha nporpammy juist OBM naker A CTaTUCTHYECKOTO
ananmmza Statistica Basic Academic for Windows 13
Russian/13 English

18 |[IpaBa Ha mporpammy ans OBM maker [Jis CTaTUCTHYECKOTO

aHaym3a Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

IIT.,

Kadenpa
dbapmakonorun — 1
IIIT.

000
Tpena»

«Codrnaitn

Kadenpa
HOpMaJIbHOU
¢uznonoruu — 4 mr.,
Kadenpa
CTOMATOJIOTUU
JETCKOTO BO3pacTa H
OPTOAOHTHH — | mT.

75

000
Tpeiin»

«Co¢rnaiin

Kadenpa
MEIULIMHCKON
buzuku

50

000
Tpein»

«Co¢rnaitn

Cepsep
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