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IIpu paspaGoTke pabodeld MIporpaMMbl y4eOHON MHUCLMIUIMHBI B OCHOBY
TIOJIOXKEHBI:

1) droc BO 0 HampaBjieHWI MOAroToBKH 06.04.01 — buonozus,
YTBepIK/ICHHBIN TPUKa3soM Munucmepcmea HAayku U 6blcuie2o  0bpasoeanus
Poccutickoti @edepayuu om «11» aszycma 2020 2. Ne 934;

2)  IIpodeccuonanbbiii crapgapt «Creyuanucm 6 obracmu KIUHUYECKOU
nabopamoproti OuazHoCmuKuy, YTBEpKISHHbIA IprKa3oM MuHHCTEpCTBa TPyJa U
COLMAIBHOM 3amuThl Poccuiickoi @enepanunt om « 14» mapma 2018 2. Nel45H;

3)  YueGHEBIf TIaH MO CIELMAILHOCTH (HaIpaBjieHHIo monrorosku) 06.04.01 —
Buonorus HampaBleHHOCTh (Hpo¢miab) MHOAroToBkM @DyHAaMeHTalbHas U
NpUKIagHAas MHUKPOOHMONOTHs), yTBEPKISHHEIH VYueHsim cosetoM PI'BOY BO
BI'MY Munsapasa Poccun « L4 » ETIPW. 2025 e., npomoxkon Ne 4

Pa6ogast mporpaMMa y4e6HOM JUCIUILUIMHEI 0N00peHa Ha 3acelaHuy Kageopul
yHOamenmansHol U NPUKIAOHOT MuKkpobuonozuu ot «5» mapra 2025 T., IpOTOKOM
Ne 8.

3aBenyromuit kKagenpoin Gf;w;’ _ I'umpanosa LA,

PaGogas mnporpaMma yueOHOW mucHHIUIMHBI omobpena YMC mneHTpa
MHHOBALMOHHBIX 00pa30BaTelbHbIX IPOrpaMM oT «26» mapTta 2025, mpotokon Ne 7.
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IJenmpa unHo8aYUOHHBIX 0OPA306AMENLHBIX

npozpamm & *2/ Turosa T.H.

Pa3pabGoryuku:

Baiimues Anopeii Xanugosuu. 0.6.H., npogeccop kagpedpvr pyHOameHmMaoHOu u
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COJEPXKXAHUE PABOYEN TPOT' PAMMBI:

[TosicHuTenbHas 3anucka
[enp 1 MeCTO TUCIUILUIMHBI B CTPYKType 00pa30BaTeIbHON MPOrPaMMBbI
[lepeueHr TUIAHHPYEMBIX  PE3YIBTATOB  OOYYEHHS 10  JUCIHMILIHHE,
COOTHECEHHBIX C YCTAaHOBIICGHHBIMH B 00pa30BaTeIIbHON IpOrpaMme
WHIMKATOPAMH JIOCTHXKEHUS KOMIICTCHITHN
TpebGoBaHus K pe3yapTaTaM OCBOCHUS y4eOHON AUCIIMILIMHBI
Turer 3ama4 podeccuoHaIbHOM NESTETHHOCTH
[TepeueHb KOMNETEHLINI U UHAUKATOPOB JIOCTUKEHUS KOMIIETCHIIUH C
YKa3aHUEM COOTHECEHHBIX ¢ HUIMU 3alUTAHUPOBAHHBIX PE3YIILTaTOB
00yUYeHUs 1O TUCITUTIITHE
Copneprxanue paboueit mporpaMmbl
O6beM yueOHOM AMCHUIIINHBI (MOIYIS) ¥ BUIbI Y4eOHOM paboThI
[lepeuens paznenoB yd4eOHOM AMCUMILIMHBI U KOMIIETEHIMH C YKa3aHHUEM
COOTHECEHHBIX C HIMHU TEM Pa3JIelIOB JIUCIUTUTHHBI
Paznenbl yueOHOM AUCUUIUINHBI, BUIbI y4eOHOM AeATENbHOCTU U (OPMBI
KOHTPOJIS
Ha3Banue TeM JeKInii 1 KOJIMYECTBO YacOB 10 CEMECTpaM YIeOHOU
JUCLMIUTAHBL (MOTYIIs)
Ha3panme TeM mpakTUYECKMX 3aHATHWA, B TOM YHCIE NPAKTHYECKOU
MOJITOTOBKM M KOJIMYECTBO YAacCOB IO CEMeCTpaM YYeOHOW JUCITUTUTHHBI
(Mozyst)
JlaGopaTopHBIi MPAKTHKYM
CamocTtosTensHas paboTa 00yJdaromerocs
@DOH/JT OLIEHOYHBIX MaTepPHAJIOB AJIs1 KOHTPOJIS YCIIEBaEMOCTH U
pPEe3yABTAaTOB OCBOCHUS YICOHOM MUCIIUIUTMHBI (MOTYJIs )
IlepeueHbp KOMIIETEHIMH W WMHAUKATOPOB JOCTHMIKEHHS KOMIIETCHIUHA C
yKa3aHUEM COOTHECEHHBIX C HHUMH 3aIUIaHUPOBAHHBIX PE3YNIBTAaTOB
oOydyenust mo aucuuiuiiHe. OmnucaHWe KPUTEPUEB M IKaJd OLICHUBAHUS
pe3yNbTaToB 00yYeHUs O TUCIUIUINHE.

TumnoBbie KOHTPOJBbHBIC 3a/laHUSI UM UHbIE MaTepHalibl, HEOOXOAUMBIE IS
OIIEHUBAHUS PE3YIbTaTOB OOy4YEHHUs MO Yy4eOHOW IUCIUIUIMHE (MOIYIIs),
COOTHECEHHBIX C YCTAaHOBIEHHBIMM B 00pa30BaTENbHON MporpaMme
WHJMKaTOPaMHU JJOCTHXKEHHS KOMIIETSHIINN
Y4eOHo-MeToin4YecKkoe U HHPOpMAIIMOHHOE obecieueHrne yueOHon
JTUCIMILTAHBL (MOTYIIs)

[lepeueHb OCHOBHOI U JOTIOJIHUTENBHOM IUTEPATYPHI, HEOOXOIUMOMN ISt

OCBOCHHSI YU€OHOU TUCIUILIUHBI (MOJTYIIS)

[lepeuenr pecypcoB  HH(MOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON — CETH
«HTEepHET», HEOOXOAUMBIX 11 OCBOCHUS YUeOHOM MUCIUTUTMHBI (MO YIS )
MarepuanbHO-TeXHUYECKast 0a3a, HeoOXoquMasi ISl OCYIIECTBICHUS
00pa3oBaTenbHOTO Mpolecca Mo y4eOHON AUCIUILTHHE (MOTYIsS)
MarepuanbHo-TexHUYeCcKass 0a3a, HeoOxXoauMas [Uis  OCYIIECTBICHUS
00pa30BaTeIbHOT0 TpoIecca Mo y4eOHON TUCIUIUIHHE (MOTYIs)
CoBpemennble mpodeccnoHaNbHbIE 0a3bl  JaHHBIX, HHPOPMAIIMOHHBIE
CIPABOYHBIE CHCTEMBI
JInneH3noOHHOE U CBOOOTHO pacHpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHHe,
B TOM YHCII€ OT€Y€CTBEHHOTO MPOHU3BOJICTBA
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1. IosicHuTEILHAS 3aTIMCKA
1.1. lenb 1 MecTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucuurumna «MonekynsipHas OHOJIOTHsD OTHOCUTCA K 0053aTebHOM YacTH.

Jucnunnuna uzydaercst Ha 1 Kypce BO 2 ceMecTpe.

Lenbto ocBoeHuss yueOHON AuCHUIUIMHBL (Moayinsd) «MosekynaspHas OUOJIOTHUS SBISETCS
¢dbopmupoBanue IpEJCTaBICHUS 0 MOJIEKYJIIPHBIX nporeccax,
MPOTEKAIOIINUX B JKUBBIX OpraHM3Max W 00 WX PEryislud, O3HAKOMIJIEHHE OOyJaromuxcs co
CTPYKTYPHO-(YHKIIMOHAIBHOM  OpraHu3anueid TeHOMa, pPEeKOMOMHAIMe ¢ TIeHEeTUYECKUM
aHaJIN30M.

1.2. IlepeyeHb MUIAHMPYEMbIX Pe3yJIbTATOB 00yYeHHs IO JIMCLHMIIJIMHE, COOTHECEHHBIX C

YCTaAaHOBJI€CHHBIMHU B Oﬁpa?.OBaTEHBHOﬁ nporpamMme HHAMKATOPpaMi JOCTHKCHU S KOMHeTeHIII/Iﬁ

Kon n Kon n HamMeHOBaHMe Pe3ynbTaThl 00yyeHuUs 110 y4eOHOM
HAHMMEHOBaHUe HHAUKATOPA TO0CTHKEHUS AUCHHUNJIMHE (MOTYJIIO)
KOMIIeTeHIIHU U KOMIIeTeHIIU U
VK-1. CnocobeH | VK-1.1. Ananusupyer | 3HaTb METO/BI aHANIU3a MPOOIEMHON
OCYIIECTBIATH MPOOJIEMHYIO CUTYAITMIO KakK | CUTyallud B 0O0JacTH MOJIEKYJISPHOU
KpI/ITI/I‘IeCKI/IfI dHAJINU3 | CUCTEMY, BBISABJIASI ee | buoJioruy, BBISBIISAS €e
HP06HeMvHHX COCTaBJIIOIIMC W CBSI3H | cOCTABJISIIONINE U CBA3U MEXKITY HUMH.
CUTyalluld Ha OCHOBC MEXIY HUMU,
CHUCTEMHOTO
[OAX0/1a, YMmerb KPUTHYECKH OLICHUBATh
BBIPAOATHIBATE YK-1.3. KpuTHieCKH | yavuypre  moctmkenms B o6mact
CTPATEruIo ACHCTBUI OTCHHBACT HAJICAKHOCTD MOJIEKYJISIPHOM OHOJIOTHH, CHUCTEMHO
HMCTOYHUKOB  HH(pOpMaLHH,

paboTaeTr ¢ MPOTUBOPEUUBOM

MOJXOIUTH K PEIICHHIO 3a]1a4.

nHpopManue U3 pa3HBIX
HCTOYHHKOB.
Bragers momxomamu B obnacTu
YK-1.4. PaspaGatsisact n MOJICKYJISIPHOM ~ OMOJIOTHH, TeHHOU
coJiepKaTeabHO
WH)KEHEPHUH M CMEXHBIX JUCLUIUINH
apryMEHTHUPYET CTpaTeruio .
. | JUIs perieHus TpoOIEMHBIX CUTYaIH.
pelieHus poOJIeMHOI
CUTYaIuu Ha OCHOBE
CUCTEMHOTO u
MEXIUCIUTUTHHAPHOTO
MOJIXOJIOB
OIIK-6. Crocob6en | OIIK-6.1. HCHOHBSY@T 3HaTL O INyTAX W NEpCIEKTUBAX
TBOPYCCKH SHaHuA 0 IyTaX U | cOBpEMEHHBIX KOMIIbIOTEPHBIX
MIPUMCHSITH " | IEPCICKTUBAX TMPUMEHCHHUA | TeXHOJIOTUU B o0Jactu
MOHU(HUIIPOBATH COBpPEMCHHBIX MOJIEKYJISIPHOI OHMOJIOTHH.
COBPEMEHHBIE KOMITBIOTEPHBIX TEXHOJOTUH
KOMITBIOTEPHBIE B OHOJIOTUYECKMX HayKax H
TEXHOJIOTUH, 00pa3oBaHuM;
paboTtath ¢ | OIIK-6.2. Paboraer ¢ | YMetb paboTats ¢
npo(eCcCHOHATIEHBIMU npodeccruoHaIbHBIMU npodeccroHanbHBIME 0a3aMu
bazamu AAQHHBIX, | Gazamu u OaHkamu JaHHbIX B | naHHbIX: NCBI (RefSeq, OMIM,
npodeccrnoHabHo U30paHHO o6nactu | Nucleotide, Gene, Protein, dbSNP,

0(OpPMIIATH "




IIPECTaBIIATh
pe3yJIbTaThI
pa3paboTok

HOBBIX

npodeccruoHaIbHO M
JICSATEIIbHOCTH,

ClinVar) B 061acTu MOJIEKYJISIPHON

ouooruun

OIIK-7. Cnoco0eH B
cdepe cBoei
npodeccnoHaIbHO N
JEATEIbHOCTH
CaMOCTOSITEIIEHO
OTIpEeNIeNATh
CTpaTETHIO U
poOIeMaTUKy
HCCIICAOBAHHM,
MIPUHUMATh PEIICHUS,
B TOM YHCIIC
WHHOBAI[UOHHBIC,
BBIOMpATh U
MOAU(PUIUPOBATD
METO/IbI, OTBEYATH 32
KadecTBO padboT u
BHEJIPCHHUE UX
pe3yIbTaTOB,
obecnieunBaTh Mephl
MPOU3BOJCTBEHHOM
0€30TacHOCTH MPHU
pelieHnu
KOHKPETHOM 3a71a4n

OIIK-7.1. Ucnoas3yet
3HaHUS U OCHOBHBIC
HMCTOYHUKHU U METOJIbI
MOJTYYCHHS
npodeccroHaTbHO M
uHGOPMAITIH, HATPABICHHSI
HaY4YHBIX UCCJICIOBAHUM,
COOTBETCTBYIOIINX
HaIpaBJIEHHOCTH TPOTPAMMBI
MarucTpaTyphl;

3HaTh OCHOBHBIE METO/bI MOJTyYCHUS
nH(pOpMaIHH,

npo¢eCcCuOHAIBHOM
HaIpaBJICHUS

HCCIIEIOBAHU I B
MOJIEKYJIIPHON OMOJIOTUH

Hay4HBIX
oOnactu

OIIK-7.2. BeisBisieT
MIEPCIIEKTHBHBIC TIPOOJIEMBI U
hopmynupyeT MPUHIIUATIBI
PEIICHUS aKTyaJTbHBIX
HayYHO-HCCIIEI0BATEIHCKUX
3aJ1a4 Ha OCHOBE

WCITIOJTb30 BaHUS
KOMIUIEKCHOM HH(pOPMAIIHH,
B TOM YHCJIC Ha CTBIKE
oOJracTelt 3HaHUS;

YMeTh BBISIBIATH NEPCIEKTHBHbIE
npoOieMbl U CIOCOOBI  pelIeHUs
aKTyaJTbHBIX Hay4yHO-

MCCIIEI0OBATEIIbCKUX 3a/1a4 Ha OCHOBE
KOMIJIEKCHOM
nH(popMaIuu, B TOM YHCII€ HA CTHIKE
MOJIEKYJIIPHON OHMOJIOTMM U TEHHOU

HCITIOJIB30BaHUA

VHXEHEPUU

2. TpeGoBanus K pe3yJbTaTAM OCBOCHUS YUeOHOM AUCHHUILIUHBI

2.1. Tunsi 3aaa4 npogecCuoHAIbHOM eI TeJIbHOCTH

3az[aq1/1 HpO(beCCI/IOHaJIBHOﬁ ACATCIIBHOCTH, KOTOPBIC JICKAT B OCHOBE IIPCIIOJaBaAHUA y‘IC6HOI>'I
JAUCHUILIMHBI: HAYYHO-HCCICA0BATCIIbCKAA, IIEAArOrudcCKasi.

2.2. IlepeyeHb KOMIETEHIUl, WHAUKATOPOB [AOCTHKEHUSI KOMIIETEHIMA W HMHIEKCA

TPYAOBOH QYHKIMH

Homep Nupexc Ilepeyennb
Homep/ nnnekc HHAUKATOpa TPY10BOH NPAKTHYECKHUX
KOMIICTeHIMH | KommeTennuu | PYHKUHH H ee HaBBLIKOB 10 OueHoYHbIe
n/Ne coJepKaHue OBJIA/ICHUIO
(MJIM ero 4acTH) (u1m ero 3 cpeacTBa
KOMIeTeHI el
U ee coJepKaHue | 4YacTH) U ero
cojep:kaHue
1 2 3 4 5 6
1.| YK-1. Crocoben | YK-1.1. MOUCK KOHTPOJIbHAS
OCYILIECTBIISITh Ananuzupyer HE00X0UMOM paOora,
KpI/ITI/I‘-ICCKI/Iﬁ HpO6J'ICMHy10 Hay‘-IHOﬁ C06CCCI[0B3.HI/IC,
aHam3 CHUTyallHIO KaK uHpOpMaIINH; TECTUPOBAHUE,
TPOOIEMHBIX cucTemy, CIIOCOGHOCTH CHUTyallUOHHBIE
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CUTYaIuii Ha BBISIBIISIS €€ CaMOOPTaHU3AlUU U | 3a/1a4H
OCHOBE COCTaBIISAIOLINE €caM000pa30BaHUIO
CUCTEMHOTO Y CBSI3U MEXKIY
MOIX0/1a, HUMU.
BBIpa0aTHIBATh YK-1.3.
CTpaTeruro Kputnuecku
JICUCTBUI OLICHUBAET

HA/ICKHOCTh

UCTOYHUKOB

uHpOpManuy,

pabotaer ¢

MIPOTUBOPEUUB

on

nHpopmanuen

W3 pa3HBIX

HMCTOYHUKOB.

YK-1.4.

PazpabareiBaer

"

coJiepKaTeabH

0

apryMeHTHpYe

T CTpaTEruo

pelieHus

poOIeMHON

CUTYaIluu Ha

OCHOBE

CUCTEMHOIO U

MEXKIUCIUTUIH

HapHOTO

MOJIXOJIOB.
OIIK-6. Criocoben | OTIK-6.1. A/01.6 CIOCOOHOCTH KOHTPOJIbHAA
TBOPYECKH Hcnonb3yer OO6ueneaaroruy | caMOCTOATEIbHO pabora,
[IPUMEHSATH U 3HaHUA O ecKast QyHKIus. | UCHOJIb30BATh cobece0oBaHueE,
MOAU(MUIMPOBATE | MYTAX H OO0yuenue COBPCMCHHBIC CUTYallHOHHBIE
COBpPEMEHHBIE IIEPCIIEKTUBAX KOMIIbIOTCPHBIC 3aJ1a4H,
KOMITbIOTEPHBIE IPUMEHEHHS TCXHOJIOTUH JUIA MUCBMEHHOE
TEXHOJIOTHUH, COBPEMEHHBIX TpOBEACHHA TECTUPOBAHUE
paboTars ¢ KOMITBIOTEDHE! TeOpeTHIeCKO M
podeccHoHabH - JKCIIEPUMEHTAIBLHOM

X TeXHOJIOTUH
bIMH 0a3zaMu 5 Hay4YHO-
JTAHHBIX, HCCIIeIOBATENbCKON
npoeccuoHaIbHO Gronormeci paboThI
oGOpPMIIATH U X Haykax 1
TPE/ICTABIIATD 00pa3oBaHUH.
pe3ynbTaThl OIIK-6.2.
HOBBIX PabGoTtaer ¢
pa3paboTok npodeccroHan

BHBIMH Oa3aMu




U OaHKaMu

JTAHHBIX B
n30paHHON
obmactu
npodeccuoHan
bHOU
NS TSITLHOCTH.
OIIK-7. Cnocoben | OIIK-7.1. CHOCOOHOCTh KOHTPOJIbHAS
B cepe cBoei Hcnons3yer CaMOCTOSITEIbHO pabora,
PO eCCUOHANBHO | 3HAHUS U MIPOBOJIMTH cobecenoBanue,
1 IesITeTbHOCTH OCHOBHEIE TEOPETUICCKYIO U CUTYyaIMOHHBIC
CaMOCTOSITEIIHO HCTOYHHKH I OKCIICPUMEHTAIBHY | 3a/1a4H,
OTIPENICIIATh METOJTEI 1) MMUCbMEHHOE
CTpATETHI0 U T — Hay4YHO- TECTUPOBAHUE
po0IeMaTUKY HCCIICIOBATEIILCKYIO
HCCIe0BaHUH, npoibeccpmHan paboty B obnactu
MPUHUMATh bHOU MOJIEKYJISIPHOU
PEIEHNs, B TOM uHpopmaruy, OWOJIOTHH 1
qucie HarmpaBJICHH CMEKHBIX
WHHOBAIIUOHHEIE, Hay4IHBIX JOUCIATLINH
BBIOMpATh U HCCIEIOBaHNH,
MOAU(DUIMPOBATE | COOTBETCTBYIO
METO/Ibl, OTBEYATh | IIUX
3a Ka4eCTBO PabOT | garpasiieHHOC
Y BHEJPEHUE UX TH TIPOrPaMMBI
pesyIbTatTos, MarucTpaTypBhl.
obecrieunBaTh OIK-7.2.
MEpHI Brisasnser
MIPOU3BOJICTBEHHO
11 6e301acHOCTH TCpCTICKTHBHET
NpH peleHHu € IpoOJIeMBbI U
KOHKPETHOM hopmymmpyer
3a1aun PUHIIUIIBI
pelieHus
aKTyallbHBIX
Hay4YHO-
UCCIIeZIOBATENh
CKHUX 3a/1a4 Ha
OCHOBE
UCIIOJIb30BaHU
S
KOMIUJIEKCHOM
uHpopManuy,
B TOM YHCIIE Ha
CTBIKE
obmnacreii
3HAHUS,




3. Conep:xanue padoyeii nporpaMmmsl

3.1 O6bem y4eOHOM TUCHUILINHBI (MOAYJIs1) M BUABI Y4e0HOI padoThI

Beero uacon/ | CeMECTPbI
Buja yueoHoi padoThi 3a4eTHBIX 7
CAMHHIT yacoB
1 2 3
KonrakTHasi pab6ora (Bcero), B TOM 4ucIie: 84/2,33 84
Jlexuuu (JI) 28/0,78 28
[Ipaxtnueckue 3anstus (113), 56/1,55 56
Cemunapsl (C) - -
JlabopaTtopubie padots (JIP) - -
CamocrosiTesibHasi padoTa 00y4yalierocsi, B TOoM 4ucle: 168/4,67 168
[ToaroroBka k 3ansTusm (I13) 114/3,17 114
[ToaroroBka k Texkymemy koHTposto (ITTK) 36/1,0 36
[ToaroroBka k npomexxyrounoMmy koHtpoJto (I1K) 18/0,5 18
Bua npomeskyrouHoii arrecranmuu | Ox3ameH (J) 36/1,0 36
yac. 288 288
HUTOI'O: O61masi Tpya10eMKOCTh
3ET 8 8

3.2. Ilepeyenb pa3gejoB Y4eOHOH IMCHUIIMHBI
COOTHECEHHBIX C HUMHM TeM Pa3/ie/ioB JHCIUINIUHBI

U KOMIIETEHIWI ¢ YyKa3aHueM

Neni/mm HaumenoBanue
HNuaexc
pasnena
KOMIIET . Conep:xanue pasjesa (TeMbl pa3ieioB)
yueOHou
eHIIUH
JTACHHUILINHBI

1 2 3 4

1. VK-1 BBenenue B Kpatrkas  ucropuss  CTaHOBIEHUS  MOJIEKYJISPHOU
OIIK-6 | MOJIEKYJIAPHYIO 6uonornu. OCHOBHbIE  OTKPBITHSL ~ MOJIEKYJISIPHOM
OIIK-7 OHOJIOTHIO Ouonoruu. 3agaun MOJEKYIIPHONH OHOJIOTUU

2. YK-1 Mukpockonus. PenTreHocTpykTypHsIii aHaIU3.
OIIK-6 MeTtoanl PagnoaxTuBHbBIE U30TOIIBI.
OITK-7 MOJIEKYJISIPHOM VYnbTpanentpudyrupoBanue. Xpomarorpadus.

OHOJIOTHH. Onekrpodope3. KynbTypa kierok. beckimerounsie
cucTeMbl. MOHOKJIOHAJIBHEIE aHTHTEJIA.

3. VK-1
OIIK-6 AMHMHOKHCIOTEI Crtpoenue, cBO¥CTBA U (YHKIIMH AMHUHOKUCIIOT.
OIIK-7

4. YK-1 . .
OIIK-6 TlenTunp u | CtpoeHue u cBoiicTBa nentujaHo cBs3u. CTpoeHwue,

Oenku CBOMCTBA U KLU NENTHIOB

OIIK-7 ymu A




5. YK-1 [lepBuunast cTpykrypa OenkoB. Bropuunas crpykrypa
OIIK-6 CrpykrypHas OenKoB.o-ciupanb, B-cTpykTypsl. CBepXBTOpHUYHAsS
OIIK-7 | opranuszauus ctpykrypa. Jlomensr TperwuHas CTpykTypa Oelka.
0eJKoB CBsi3M  cTaOWIM3UPYIOUINE TPETUUYHYIO CTPYKTYpPY
OenxoB. YeTBepTHUHAsI CTPYKTYpa OCIIKOB.
6. YK-1 IlepBuuHass  CTpyKTypa  HYKJIEHMHOBBIX  KHCJOT.
OIIK-6 u Kondopmanusi KOMIIOHEHTOB HYKJICHHOBBIX KHCIIOT.
YKJIENHOBBIE
OIK-7 | yyenorsr JTHK Malf'p0h<I'OHeKYHﬂpHa$I ctpykrypa JIHK. IMommmopdusm
’ JBOMHOMN CIpalIa JHK. ®opMbI JIHK.
Ceepxcnmpanmzanus JJHK, Tononzomepassl
7. VK-1
OIIK-6 PHK Crpykrypa u ¢yukuus PHK. MakpomoinekynspHas
OIIK-7 crpykrypa PHK. Buast PHK. Konnenuusa «Mup PHK».
8. YK-1 Crpykrypa OaxTepuanbHoil Xpomocombl. CTpyKTypa
OIIK-6 IIPOKAPUOTHYECKUX I'€HOB. bakTepuanbHble UIa3MUIBL.
OIIK-7 CrpykTypa CrpykTypa renoMa sykapuot. Kunetuka peaccormaniu
reHOMOB npo- u | neHatrypupoBaHHoM JIHK wu croxHOCTP reHOMa vy
JyKapuoT JyKapuoT. [TocnenoBarensHOCTH HYKJICOTHJIOB
3yKapuOTHYECKOTO reHoMa. Crpykrypa
9yKapuOTHYECKOr0 FreHoMa
9. YK-1 benku u ¢epMeHThl, y4yacTBYyIOIIME B pEIUTUKALUN
OIIK-6 Penmmkamnus JHK. Pemnukarmuss xpomocombl E.coli. Pemnuxarus
Onk-7 | AHK xpomocoMm y aykapuot. buocunte3 JIHK na marpune
PHK (oOpaTHast TpaHCKpHUTIIITS)
10. YK-1 PHK-nonumepassl. Wunnmanus TPaHCKPHITLUU.
OIIK-6 Ononranys. TepMuUHANMs TPAHCKPUIIMK. Perynsus
Tpanckpunuus y
OIIK-7 TPAHCKPUIILIUHU. AKTHBaATOPBI u pernpeccopbl
MPOKapUOT
TpaHckpunuuu. OnepoH. HeraTuBHas M MNO3UTUBHAs
perymisnusi.
11. YK-1 Perymsuus
OIIK-6 | tpanckpunuuu y | Perynsuus tpanckpumniuu y 6akreprodara A.
OlIK-7 | Gakrepnodara A.
12. YK-1 PHK-nommmepassbi. dakTopbl TPAHCKPHUIILIUH.
OIIK-6 | Tpauckpunuusi y | PeryastopHble  IOCIEIOBATEILHOCTH:  DHXAHCEPHI,
OIIK-7 | sykapmor. CalJICHCOpbI, aJanTOpPHbIE 3JIEMEHTh.. Menuaropsl.
[IpoayKTbl TpaHCKpUIILIUU
13. YK-1 XpomatuH u
OIIK-6 oOmas
OIIK-7 | (toranbuas) AnerunupoBanue  ructoHoB.  DocdopunupoBanue
peryisanus TUCTOHOB. JleMuHyIus XxpoMaTHHa
TPAHCKPUIILIUKA Y
9yKapuoT
14. YK-1 [Ipoueccunr y mnpokapuot. IIponeccunr TPHK w
OIK-6 | Hpoueccnnr PHK | ,pHKy  sykapror. Mpouecennr MPHKy sykapuor.
OIIK-7

Mexanu3msl  cruiaiicuHra. AJBTEpHAaTUBHBIN  CILIail-
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CUHI. YJaJeHUE IMIIHUX» I10CIeA0BaTEIbHOCTEN.
[Ipucoennuenne nMouQpUKaLns HyKICOTHIOB.

15. YK-1 Pazpymenne MPHK Oakrepuii ¢ 5-xonma: sddexr
OIIK-6 noJsiokenus. Paspymenne MPHK sykapuor ¢ 3-koHua.
OIIK-7 | Pacnax MPHK Ponmp momm(A) ¢parmenra. BnusHMe TPOIYKTOB

Tpanciauu Ha pacnag MPHK. BnusHue nurangos
Oenka Ha pacriag MPHK.

16. VK-1 I'enetnueckuin  koA.  AKTUBanMs  aMMHOKHCIIOT.
OIIK-6 Pubocomel. PubGocomanbasie PHK. CpszbiBanue
OIIK-7 amuuHOKHCIOT ¢ MPHK. ®yHKumoHanbHBIE LEHTPHI

buocunTtes 6enka: | pubocom. WMHunmanus, >J0HrauuMss M TEpMUHAIUSA

TPaHCIIALMA, tpanckpunuu. [lonmrcompr. OCOOEHHOCTH TPAHCISAIIUN

donauHr, y TPOKapHuOT W B MHUTOXOHAPUSX. VHrHOUTOPHI

Mo (UKAIHSL. TPAHCIALMN Yy TPOKApUOT M dyKapuoT. DosauHr
6enkoB. dakTophl, ONpeEeNAONIe MPOCTPAHCTBEHHYIO
CTpYKTypy OenkoB. Mojenu cBopayuBaHHUS O€JIKOB.
®axTops! Gonaunra. PepMeHThl QOJANUHTA.

17. VK-1 TomonoruyHas — pekoMOMHauMs,  caiTcrenuduIHas
OIK-6 | PexomOumais peKOMOMHAIIMSL, SKTOMYECKas peKOMOMHAIUS
OIIK-7

18. YK-1 [Iporpammupyem
OIIK-6 | as kieToynas | IlporpaMmmupyemast KJI€TOYHAs CMEPThH (AIOITo3)
OILIK-7 | cmepts (amonTo3)

19. VK-1 [IpenmMer u 3amaun TeHHOW WHXKeHepuu. Pa3Butue
OIIK-6 METOJIOB MOJIEKYISPHOM TIEHETHKH. lIpakTHyeckoe
OIIK-7 UCIIOJIb30BAaHUE HAYYHBIX JOCTIXKEHUH B o0nactu

(GU3UKO-XUMHUYECKOW OMOJOTMH B OMOMHIYCTPHH.
O061mue OO0mras cxema MPOBEACHUS T€HHO-MH)KEHEPHBIX padoT.
HPUHIIUIIBI u | @epMEHThl T'€HETUYECKOW  HWH)KEeHEepuu. MeToibl
METOJbl TE€HHOH | KOHCTpyHpoBaHus THOpuaHBIX MoJiekyn JIHK in vitro.
WHXECHEPUU Bekropusie monekynsl JJHK. Beenenne monexyn JTHK
B KJeTkH. Meroasl 0TOOpa THUOPUIHBIX KIOHOB.
PacimmmdpoBka HYKICOTHAHON MOCIEI-BaTEIbHOCTH
dbparmMeHTOB JIHK. AMrundukanys
nocinegoarenbHocreit JIHK in vitro.

20. VK-1 Beenenne mnasmunnbeix u (aroseix monekyn JHK B
OIIK-6 ki1etku E.  coli. CrpoeHHe KJIETOYHOH CTEHKH
OIK-7 | BexropHas IPaMOTPHIATEIIBHBIX ~ OAKTEpHid. Cdeporuiactsl.

CUCTEMa «KanprueBsie» KOMIIETEHTHBIE KJIETKH.
TPaMOTPULATCIBH | Hpexrponopanust. YmakoBka JIHK ¢ara nsmOma B
o OaKTePHU | warcyunpr in vitro. Monekyaspusie Bektopsl E. coli.

Escherichia coli

Knonupytomue ninazMunble BEKTOpbl. MoJeKyspHble
BekTopel Ha  ocHoBe JIHK  ¢ara  mamOna.
HckyccTBeHHbBIE OakTepuaIbHbIE XPOMOCOMBI.
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@asmuasl.  KioHupyrommue BEKTOpbl Ha  OCHOBE
HUTEBHUIHBIX (aroB. @armuel. BekTOpHBIE T1a3MUIbI,
obecrnieunBaromue npsMoit otdop rudpuansix JIHK.
Bekropsl, oGecrieqnBaonue IKCIPECCUI0 TYKEPOTHBIX
reHoB B kietkax FE. coli. Bexrtopel E. coli,
JETEPMHUHHUPYIOIINE CEKPEIUIO YyKEPOJIHBIX OCIKOB.

21. YK-1 DKcnpeccus 1 KoHncTpynpoBanue  CEKpETHUPYIOIIMX  OPraHU3MOB.
OIIK-6 | BeImencHME Merabosinueckast nHxeHepusi. Beinenenue
OIIK-7 | meneBbIX TeHETUYECKU-MOTU(PHUIIMPOBAHHBIX ~ OPraHU3MOB U

0enkoB npo0sieMa yJaajieHuss MapKepHbIX T€HOB.

22. YK-1 Joctmxenue
OIIK-6 | noBeIeHHOM

Opdext JI03BI reHa npu MOJIEKYJIIPHOM
OIK-7 | mpomyxuum
6 KJIOHUPOBAHUU. Bnusiaue b dexTuBHOCTH
€JIKOB
’ TPAHCKPUIIIINKA KIOHUPOBAHHBIX T€HOB HA YPOBEHb HX
KOJIUPYEMBIX
skcripeccud. [loBblenne 3pPeKTUBHOCTU TPAHCISILIUU
TeHaMHU,
matpuuHbix PHK Crabunuzanus uyxepoansix MPHK u
KJIOHUPOBAHHBIM i
0enkoB B KieTkax E. coli.
U B  KIETKax
Escherichia coli.
23, YK-1 CpaBHUTENBHBIA aHAIW3 OPraHU3ALMA WU Pean3alUH
OIIK-6 SKemDece reHETHYECKOM HH(OPMAIMK Y TIPOKAPHOTA U SYKAPHOT.
KCTI us
OIIK-7 p DKCIIPECCHsT XPOMOCOMHBIX YKAPUOTHUYECKHX T'CHOB B
KIIOHUPOBAHHBIX i .
kietkax E.  coli. Knonumposanme JIHK-kommit
yKapUOTHYECKHUX
sykapuotrndeckux matpuuHbix PHK u ux skcnpeccust B
TE€HOB B KIIETKax . .
- . | knerkax E. coli. Dkcnpeccust B E. coli XUMHKO-
Escherichia coli
(bepMEHTaTUBHO CHHTE3UPOBAHHBIX TI'€H-3KBUBAJCHTOB
JyKapUOTHUYECKHUX MOJUIEITHIOB.

24. YK-1 Beenenune monexkyn IHK B knerku Bacillus. Ctpoenue
OIIK-6 KJIETOYHOM CTEHKHM TIPaMIIOJIOKHUTEIbHEIX OaKTEpHUii.
OIIK-7 Tpanchopmarus KOMIIETEHTHBIX KJIETOK.

YHuBepcalibHble ~ METOJBI  BBEICHHUS  IIJIa3MU]I.

Tpanchekuus. MounekynsapHsie BeKTOpbl  Bacillus.
I'enno- Knonupyrompe BEeKTOppl Ha  OCHOBE  IUIa3MUJ
WHXCHepHas CTapHIOKOKKOB U CTPENTOKOKKOB. BEKTOphI HA OCHOBE
cucreMa IIJIa3MHUT Bacillus. BekTtophsbie MIa3MU /b,
TPaMIIOJIOKHUTENh | perumuupyromuecs B B. subtilis u B E. coli. BextopHas
HbIX  OakTepuil | cucTeMa CEKpelMH 4YY)KEepPOJIHBIX OENKOB U3 KIETOK
pona Bacillus Bacillus. 1lnasmuaHbple HMHTETPAaTUBHBIE  BEKTOPBI.

®daroBble BEKTOPBI. DKCIPECCHS UY:KEPOJHBIX T'€HOB B
KJIETKax OcoOeHHOCTH ~ CTpOEHHSI |
JKCIIPECCUH TEHOB TPAMIIONIOKUTEIBHBIX OaKTepHil.
OnTumuzanus HKCIPECCHU KIOHHPOBAHHBIX TEHOB.
CTaOMIBHOCTD IIIa3MU B KIIETKaX B. subtilis.

Bacillus.
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25.

YK-1
OIIK-6
OIIK-7

T'eneTnueckas
VHXECHEPUS
KYJIbTUBUPYEMBIX
KJIETOK
MIJIEKOITHUTAIOIIX

Beenenue monekyn JHK B KieTkM MIIEKOIIUTAOLIUX.
Beenenue Bupycubix JIHK. Bsenenue nnazmun u
¢parmentoB JJHK. CTaGuapHOCTS THOPUAHBIX MOJICKYIT
JHK B KyJIbTHBUPYEMBIX KJIETKAaX MJICKONMUTAKOLIUX.
I'eneTnyeckas TpaHchopMaIus KJIETOK
MJIGKOMTUTAIONINX. | eHeTmdeckas  TpaHcopMarus
MyTaHTHBIX JuHUH. Kotpanchopmarms. JlomruHaHTHEIE
amMIuTM QUITpyeMbIe MapKephl TE€HETUYECKON
TpaHchopMalyi. DMHUCOMHBIE BEKTOPHI T€HETHYECKOMH
TpaHchopMmanyu. Perymupyemas skcrpeccusi LENeBbIX
TE€HOB

26.

YK-1
OIIK-6
OIIK-7

Tpancrennsie
JKUBOTHBIE

[Tosiyuenne  TpaHCTeHHBIX  JKMBOTHBIX.  KileTku
TE€PATOKAPLIUHOMBI MBIIIU. MHKPOUHBEKIUS OOLUTOB.
OMOpHOHaIbHBIE CTBOJIOBbIE KJIETKH. PeTpoBUpYCHI.
Okcrpeccusi  TEHOB B TPAHCT€HHBIX  MBIIIAX.
TpaHcreHHble  KUBOTHbIE B (yHIAMEHTAJbHBIX
uccienoanusax. HoxayrHele Mbimum. Perymmupyemoe
BKJIIOUEHHE-BBIKIIFOYEHUE T€HOB in Vivo.
buotexHonornueckoe - MPUMEHEHHE  TPAHCTE€HHBIX
KUBOTHBIX.

27.

YK-1
OIIK-6
OIIK-7

[Tonyuenue u

aHaIn3
TPaHCTEHHBIX
pacTeHui

[lepenoc TeHOB B pacTeHus wu3 OakTepuii poja
Agrobacterium. Hcmonws3zoBanme mmasmun 11 A.
tumefaciens i1 CO3[aHHUSI TPAHCTECHHBIX PACTCHUH.
[TomydyeHre TpPAaHCTEHHBIX PACTEHUW C MOMOUIBIO
OMHApHOW BEKTOPHOW CcHUCTEMBl A. tumefaciens.
DKcnpeccusi W HacjlelOBaHUE YY)KEPOJHBIX T'€HOB,
BBEJEHHbIX B pacteHus B coctaBe T-JI{HK. IIpsmoit
METOJI BBEACHHUS TpaHCreHa B pacreHus. CHHTE3 B
pPacTeHUAX  YYKEPOTHBIX  OEJNKOB  METUIIMHCKOTO
Ha3HayeHHs. TepamneBTHUYECKUE U JUArHOCTHYECKUE
antutena. CobenoOHble BakiuHBL. [lepeHoc reHOB B
pacTeHus ¢ MOMOIIbI0 BUPYCOB. TpaHCreHHas cuctema
XJIOpOIIacToB. BenkoBbIN CIUTAiCMHT B TPaHCT€HHBIX
pacTeHUsAX.  YJaJeHHue  MapKepHbIX TIEHOB U3
TPaHCTEHHBIX pacTeHuil. TpaHCreHHbIE pacTEeHUs C
HOBBIMU OMOTEXHOJIOTHUECKUMU CBOMCTBAMH.
TpaHcreHHbIE PacTEHUs B CEIbCKOM XO3sICTBE

28.

YK-1
OIIK-6
OIIK-7

['eneTnyeckas wu

KJIETOYHAs
WH)XECHEPUS U
0ro0€e30macHOCTh

buo6e3omacHoCTh B KJIICTOYHBIX, TKAaHCBBIX u
OPraHOTCHHBIX TCXHOJIOTUAX. KJ'IaCCI/I(bI/IKaLII/IH PUCKOB
IIpU UCTI0JIb30BAHUU I'CHCTUUCCKU MOI[I/I(I)I/ILII/IPOBB.HHHX

paCTCHHﬁ. HI/IH_[eBLIe, OKOJOTHYCCKHUC n
AIrpPOTCXHUYCCKHUEC PUCKH. CsoiicTBa TPAHCI'CHHBIX
OCIIKOB. Pucku TOPU30HTAJIIBHOT'O nepeHoca

TPAHCI'CHHBIX KOHCTPYKHHﬁ. buostuueckue Hp06J'I€MBI
T€HHOI HHKCHCPUH, TCHOTCPAIIMHU, KIOHUPOBAHUA
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YeJI0BEKA U JKMBOTHBIX. ['0CYAapCTBEHHBIN KOHTPOJIb U
rOoCyJapCTBEHHOE PEryJIMpOBaHUE B 00JIACTU TEHHO-
WHXEHEPHOU J1EATEIbHOCTH

3.3. Pazgennl yueOHOM AMCUMILIMHBI, BU/AbI Y4eOHOH AeATeIbHOCTH U (POPMBbI KOHTPOJIA

Nen/

cemec
Tpa

HaumeHoBaHue pa3aesia yueOHOM
AMCHUIIMHBI (MOYJIfA)

Buabl yueoHoii

NesiTeJIbHOCTH, BKJIIOYAs
CaMOCTOSITETLHYIO PadoTy

00yyarImuxcs

B Yacax)

113

CPO

BCEro

®opMbl
TeKyler
0
KOHTPOJI
a1
ycneBae
MOCTH
(no
Heoenam
cemecmp

@)

9

BBenenue B MOJEKyISpPHYIO OHOJIOTHIO.
MeTtoapl  MOJIGKYISIPHOW  OMOJIOTHH.
AMMWHOKHUCIIOTBI

22

MTUChMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
orpoc,
KOHTPOJIb
Hast
pabora,
cobeceno
BaHUE 10
CUTYalu
OHHBIM
3aauaM

OeJIKH.
OEJIKOB.

IlentTuaer wu
Oopra"u3arus
kucaoTel, JJHK

CrpykTrypHas
Hyxnennoseie

34

cobeceno
BaHUE 110
CUTYyaIu
OHHBIM
3aja4am,
[MHCbMEH
HOE
TECTHUPOB
aHue

PHK. Crpykrypa TreHOMOB Ipo- U
sykapuot. Pemukarnus JITHK

26

YCTHBIN
oIpoc,
KOHTPOJIb
Has
pabota
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Tpanckpunuus y npokapuot. Perymsmus
TpaHCKpUNuu y Oaktepuodara A.
Tpanckpunuus y 3yKapuor.

16

22

KOHTPOJIb
Has
pabora,
IIMCbMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
orpoc

XpomatuH W o0mas  (ToTayJbHas)
perymsiiiis TPAHCKPUIIIIUK Y DYKapHOT.
ITpoueccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHUE 110
CUTYyalu
OHHBIM
3aja4am,
IINCBMCH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

buocuntes Oenka: TpaHCIALuS,
dhonmuHr, Mo UKAITHSI.
PexomOuHarusI. [Iporpammupyemas
KJIETOYHAsI CMEPTH (AIoNTO3)

16

22

cobeceno
BaHUE 110
CUTYaIu
OHHBIM
3a7a4am,
MMHUChbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

OO0mue TPUHIMIBI U METOJbl TEHHOU
WH)KEHEPUH. Bekropnas cHCcTEMa
rpaMOTPULIATETBLHOMN OakTepuun
Escherichia coli

12

cobeceno
BaHUE 110
CUTYyaIu
OHHBIM
3aja4am,
[MHCbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota

14




DKcrpeccusi W BBIJICJIICHUE IIEJICBBIX
OcnkoB.  JloCTWKEHHME  MOBBIIMICHHOM
OPOAYKIIMH  OENKOB,  KOAWPYEMBIX
reHaMH, KIOHUPOBAaHHBIMH B KIIETKaX
Escherichia coli.

14

cobeceo
BaHME TI0
CUTyalH
OHHBIM
3aa4yam,
IIMCBbMCH
HoE
TECTHPOB
anue,
KOHTPOJIb
Hast
paborta

Okcnpeccust KJIOHUPOBAHHBIX
9yKapuOTHYECKUX TE€HOB B  KIETKax
Escherichia coli.

12

cobeceno
BaHUE 110
CHUTYyaIu
OHHBIM
3aja4am,
IINCBMCH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
paborta

10

I'eHHO-UH)XEHEpHAs cUcTEMA
I'PaMITOJIOKHUTEIBHBIX  OaKTEepHil poja
Bacillus

10

cobeceno
BaHUE 110
CUTYaIu
OHHBIM
3aja4am,
IMHUCHbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

11

I'enetnueckas HWHKCHCPUSA
KYJIbTUBHUPYCMBIX KJICTOK
MIJICKOIIMTArOIIUX

14

cobeceno
BaHUE 110
CUTYyaIH
OHHBIM
3aja4am,
MUCbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota

15




12

I'eneTnyeckas UHXXCHEPUS
KYJIbTUBAPYEMBIX KIIETOK
MJIEKOITATAOIIHX. TpaHncrenssie
JKUBOTHBIE

12

18

cobeceo
BaHME TI0
CUTyalH
OHHBIM
3aa4yam,
IIMCBbMCH
HoE
TECTHPOB
anue,
KOHTPOJIb
Hast
paborta

13

[Toryuenne uW aHanM3 TPaHCTEHHBIX
pacTeHui

10

cobeceno
BaHUE 110
CHUTYyaIu
OHHBIM
3aja4am,
IINCBMCH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
paborta

14

I'eHeTHyecKkass M KJICTOYHAS WHKCHEPHUS
1 6M00Ee301acHOCTh

10

cobeceno
BaHUE 110
CUTYaIu
OHHBIM
3aja4am,
IMHUCHbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

OK3

oo oz oo

36

UTOro:

28

56

168

288
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3.4. Ha3Banue TeM JiIeKUMii M KOJHYECTBO 4YACOB IO CeMeCTPaM M3Yy4YeHUsl y4eOHOil
AUCHHUIIMHBI (MOYJIs1).

Ne Cemectp

n/ Ha3zpanue Tem Jexkuunii yueOHOi JMCHUIIIHHBI (MOAYJIs1)

o 2

1 2 3

1 | BBenenue B MOJEKYIAPHYIO OHOIOTHIO. METOAbI MOJIEKYIISIPHOM OHMOJIOTHH. )
AMMHOKHUCIIOTBI

2 | Hentuas! u 6enxu. CTpykTypHas opranuzanus o0eiakoB. HykienHoBble 5
kucnotsl, JJHK

3 | PHK. Ctpykrypa renoMoB 1po- u sykapuot. Permkanus JTHK 2
Tpanckpunuus y npokapuot. Perynsauus Tpanckpuniuu y 6akrepuodara A. )
Tpanckpunuus y 3yKapuor.

5 | XpomartuH u o0mas (ToTajabHas) peryasius TPaHCKPUIILUU Y 9YKapHOT. )
ITpoueccunr PHK. Pacnag MPHK

6 | buocunTes Genka: TpaHcsus, honaunr, Mmoaudukaus. PexkomouHarms. )
[IporpammupyemMas KjieTouHasi CMEPTH (aronTo3)

7 | O0m¥me MpUHIIUITBI ¥ METOJIBI TCHHOW WHXeHeprHu. BekTopHas cucrema )
rpamMoTpunarensHoit 6akrepun Escherichia coli

8 | Dkcnpeccus U BBIJCICHHE MIEJIEBBIX O€TTKOB. J[0OCTHKEHHE MOBBITICHHOM
MPOIYKIIMH OEJIKOB, KOJUPYEMbIX T'€HaMU, KIIOHUPOBAHHBIMU B KJIETKaX 2
Escherichia coli.

0 | Dkcnpeccusi KJIOHUPOBAHHBIX JYKAPUOTHUECKUX T'€HOB B  KJIETKaxX
Escherichia coli. 2

10 | 'eHHO-MHXEHEPHAs CUCTEMA TPAMITOJIOKUTEIBLHBIX OakTepuil pona Bacillus 2

11 | l'enernueckas HHXEHEPUS KyIbTUBUPYEMBIX KJIETOK MJICKOMUTAIOIINX

12 | l'eneruueckass WHXKEHEpUsS KYJIbTUBHUPYEMBIX KIETOK MJIEKOMHUTAIONINX.
TpancreHHble KUBOTHBIE 2

13 | IlosnydyeHue 1 aHaINU3 TPAHCTEHHBIX PACTEHUI 2

14 | 'enetnueckas U KJIeTOYHAsI HHXKEHEpUs U OM0OE30M1aCHOCTh 2
Hroro 28

3.5. Ha3panue TeM NPAKTHYECKUX 3aHATHH B TOM YHCJIe IPAKTHYECKON MOATOTOBKHU H
KOJIMYECTBO YacOB 10 ceMeCTPaM H3y4YeHHUsl Y4eOHOM JTHCIUILTHHBI (MOAYJIs).

Ne CemecTpsbl
n/ | Ha3paHue TeM NpPaKTHYECKUX 3aHATHI yU4eOHON TUCHUIIMHBI (MOLYJIs1)
I 2

2 3
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BBeneHue B MOJIEKYIAPHYIO OMOJIOTHIO. MeToabl MOJIEKYISIPHON OHOJIOTHH.

! AMMHOKHUCIIOTHI 4
) IMentunapr u Oenku. CTpykTypHas opraHuzanus OenkoB. HykiewHOBBIS 4
kucnotsl, JJHK
3 | PHK. CrpykTypa reHoMOB nipo- u 3ykapuoT. Permkanus JJHK 4
4 Tpanckpunuus y npokapuot. Perynsuus Tpanckpunuuu y Oakrepuodara A. 4
Tpanckpunuus y 3yKapuor.
5 XpomatuH W oOmas (ToTaimpHAs) PETYISAUs TPAHCKPUIIUU Y JYKaphOT. 4
IIpoueccunr PHK. Pacnag MPHK
6 | buocuntes 6enka: Tpancusuus, GoaauHr, MoauduKanus. PekomOuHaIusL. 4
[IporpammupyemMasi KjieTouHasi CMEPTH (aronTo3)
7 | OOume npuHIMIBI ¥ METOAbl TEHHOW WH)XXEeHepuu. BekTopHas cucrtema 4
rpaMoTpulaTenbHol 6akrepuu Escherichia coli
8 | Dkcmpeccus U BbIIeTIEHUE 1IeTEBbIX 0eMKOB. JloCTHIKEHNE TOBBIIICHHON 4
MPOAYKIIUU OEITKOB, KOJIMPYEMBIX T€HaMH, KJIOHUPOBAHHBIMH B KJIETKaX
Escherichia coli.
9 | Dkcnpeccus KIIOHUPOBAHHBIX 3YKAPUOTHUECKUX T'€HOB B KieTkax Escherichia 4
coli.
10 | 'eHHO-UHXKEHEPHAsI CHCTEMA TPAMITOJIOKUTEILHBIX OakTepuil pona Bacillus 4
11 | I'eneTnyeckast MHKEHEPUS KYJIbTUBUPYEMBIX KIETOK MJIEKOMUTAOIINX 4
12 | I'eHeTnyeckast MHKEHEPUS KYJIbTUBUPYEMBIX KJIETOK MIECKOTTMTAIOIINX. 4
TpaHcreHHble )KUBOTHBIE
13 | Tlony4yeHue U aHaIM3 TPAHCTEHHBIX PACTEHUI 4
14 | 'eneTnyeckas U KJIETOYHAS HHXKEHEpUs U OM00€301MacHOCTh 4
Hroro 56
3.6. JIabopaTOpHbIi NPAKTUKYM
He npenycMoTpeHo y4eOHBIM IIIaHOM.
3.7. CamocTosiTe/IbHAsA paboTa 00y4arIerocs
3.7.2. Buast CPO (BHEAYJIUTOPHAS PABOTA)
Ne
rﬁ ceMme Tema CPO Buaer CPO f:cezz
cTpa
1 2 3 4 5
.| 2 Kpatrkas  uctopust  cTaHOBIIEHHS
MOJIEKYJISIPHOM 6I/IOJ'IOFI/II/IV. LOATOTOBKA K 3AHATHIO,
OCHOBHBIE OTKPBITUSI MOJIEKYIISIPHOU MOATOTOBKA K TEKYIIEMY 4
Ouonoruu. 3amadyd  MOJEKYISPHOU KOHTPOJIIO
Oouonoruu
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Mukpockonusi.
PeHnTreHoCcTpyKTypHBIN aHaus.
PannoakTuBHBIE U30TOIIBL.

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYLIEMY
KOHTPOJIIO

3. YHI,TpaHeHTpH(byer()BaHHe, IMOJATOTOBKA K 3aHATHIO,
Xpowmarorpadus. DiaexTpodopes. IIOArOTOBKA K TEKYLIEMY
KOHTPOJIIO
4. Kynpt TOK. b TOYHBI
yipTypa - IJIeTo CCKIICTOTHBIC MOJTrOTOBKA K 3aHATHUIO,
CUCTEMBI. MoHoKIOHANIbHBIE MOTOTOBKA K TEKYIIIEMY
aHTHUTENA. KOHTPOJIIO
5. . MOJITOTOBKA K 3aHATUIO
Crpoenue, cBoiicTBa U (QyHKIUU & ’
MOJTrOTOBKA K TEKYIIEMY
AMUHOKHCIIOT.
KOHTPOJIIO
. TPO€HHWE W CBOWCTBA TICMTHIHOU
6 Crpocnue cBOHCTRA Ue AIHO MOJrOTOBKA K 3aHATHUIO,
cBa3u. CrpoeHue, cCBoilcTBa U MOTOTOBKA K TEKYIIEMY
(yHKIMY MENTHI0B KOHTPOJIIO
7. [lepBuunas  cTpykTypa  OENKOB.
Bropuunas crpykrypa OenkoB.[]- IIOATOTOBKA K 3aHATHIO,
CIIUpAIIb, [)-CTPYKTYpBL. MOJTOTOBKA K TEKYIIEMY
CBepXBTOpHYHAS CTPYKTYpA. KOHTPOJIIO
8. Tpernunasi crpykrypa Oenka. Csizu
CTaOWIN3UpPYIOLINE TPETUYHYIO MOATOTOBKA K 3aHATHIO,
CTPYKTYpy OenkoB. YerBepTuuHas IIOATOTOBKA K TEKYLEMY
CTPYKTypa OENKOB. KOHTPOJIIO
9. [IepBuuHas cTpykTypa HYKJIEUHOBBIX [I0JITOTOBKA K 3aHSTHIO,
KHCJIOT. Kondopmauns MOJATOTOBKA K TEKYLLIEMY
KOMITOHEHTOB HYKJICMHOBBIX KUCJIOT. KOHTPOJIIO
10 MakpomosnexysipHas CTPYKTYypa
JHK.  Tlomumopdusm  nBOMHOM [0JITOTOBKA K 3aHSTHIO,
ciupanu  JJHK. ®opmer  JIHK. MOJITOTOBKA K TEKYIIIEMY
Ceepxcnupanuszanus JHK, KOHTPOJIIO
TOTIOM30Mepasbl
11 Crpyktypa u  ¢yuxuus PHK.
MakpomounexyisipHas CTpYKTypa IIOArOTOBKA K 3aHATHIO,
PHK. Buaer PHK. Konnenmus «Mwup [IOATOTOBKA K TEKYIIEMY
PHK» KOHTPOJIFO
12 Crpykrypa OakTepHuaIbHOU
XpOMOCOMBL. Crpyxrypa MOJTOTOBKA K 3aHSATHIO,
MPOKAPUOTHUECKUX TCHOB. MOATOTOBKA K TEKYIIEMY
baktepuanbHbie TTa3MUIBL. KOHTPOJIIO
CtpykTypa reHomMa 3yKapuoT.
13 MOATrOTOBKA K 3aHATUIO,

Kuneruka pcacconuanmn

IMOATOTOBKA K TCKYLICMY
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JIEHaTYpUPOBAHHOM JHK u
CIIO)KHOCTb TE€HOMa y DYKapHoT.
[TocnenoBaTenbHOCTH  HYKJIEOTHIOB

KOHTPOJIIO

3yKapuOTHYECKOTO reHoma.
Crpykrypa 3yKapuOTHYECKOTO
reHoMa
14 benku u ¢pepMeHTHI, yIacTBYIOLINE B [I0ATOTOBKA K 3aHATHIO,
pemwmkanun  JIHK.  Permkanus MO/IFOTOBKA K TEKYIIEMY
XpOMOCOMEI E. coli. KOHTPOJIIO
15 Perunkanus XxpoMocoM y 3yKapuoT. [OITOTOBKA K 3AHATHIO,
buocunre3z JIHK na marpuue PHK MO/IFOTOBKA K TEKYIEMY
(oOpaTHas TpaHCKPUIILUA) KOHTPOJTIO
16 PHK-nommmepassbl. Wanmmanusa
TPAHCKPHUIILIUH. OnoHranus.
Tepmunanus TPAHCKPUIILIUH.
Perymsanus TPAHCKPUIIIUH. HOATOTOBKA K 3aHATHIO,
AKTUBATOPBI u penpeccopsl IIOATOTOBKA K TEKYIIEMY
TPAHCKPHUIILHH. OnepoH. KOHTPOJIIO
Herarusnas u MO3UTUBHAS
perynsuus.
17 PGFYHHHI/IH TPaHCKPUIIIIUH y IIOAT0TOBKA K 3aHSATHIO,
GaxTeprodara A. MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO
18 PHK-nommmepassbl. DakTopbl
TPAHCKPUIILIHH. Perynsaropnsie
MOCJIEI0OBATEIILHOCTH SHXAHCEPHI, IIOArOTOBKA K 3aHATHIO,
CalJICHCOPBI, A TOPHBIEC JIEMEHTHI. IIOATOTOBKA K TEKYLEMY
Meauaropsl. ITpoayKTeI KOHTPOJIIO
TPaHCKPUIILUU
19 AlleTHIIMpOBaHKUE TUCTOHOB. [0JITOTOBKA K 3aHSTHIO,
®dochopunupoBanue TUCTOHOB. MOATOTOBKA K TEKYILIEMY
Jlemunynus xpomaTuHa KOHTPOJIIO
2() [Ipoueccunr y MPOKAPUOT.
[Ipoueccunr TPHK wu  pPHKy ITIOArOTOBKA K 3aHATHIO,
sykapuoT. IIponeccunr  MPHKy IIOATOTOBKA K TCKYIIEMY
9yKapuoT. MeXaHU3MbI CTUIAMCHHTA. KOHTPOJItO
21 AnbTepHaTHUBHBIN CIUIAMCHUHT.
VY nanenune «JTULTHUX
. MOATOTOBKA K 3aHATHIO,
NOCJIEZIOBATEIBHOCTEN. MOATOTOBKA K TEKYIIEMY
[Ipucoenunenue UMO U pUKALNS KOHTPOJIIO
HYKJIEOTH/IOB.
22 Paspymienne MPHK Gakrepuii ¢ 5-

INOATOTOBKA K 3aHATHIO,
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KOHIIA: ekt MIOJIOKECHHUS.
Pazpymienue MPHK »sykapuor c 3-
koHna. Poss momm(A) d¢parmenra.
BrnusiHue mpoyKTOB TPaHCISIIIAA HA
pacniax MPHK. Bnusaue nurangos
Oenka Ha pacriag MPHK.

MOJrOTOBKA K TEKYLIEMY
KOHTPOJIIO

23 T'enetnueckuii  kox.  AKTHBaIUsg

AMUHOKHCIIOT. PuGocompr.

Pu6ocomansapie PHK. Cas3biBanme

AMUHAHOKHUCIIOT c MPHK. MOTrOTOBKA K 3aHATHIO,
@OYHKIMOHAIBHBIE IIEHTPBl PUOOCOM. IIOAITOTOBKA K TCKYIIEMY
WHunmanys, HIIOHT ALK u KOHTPOJIIO
TEPMUHALIHS TPAHCKPUIIIIHH.

[Tonucomsr.

24 OcobenHoctu TpaHCIALUU y
MPOKapUOT W B  MHUTOXOHJIPHSX. HOIrOTOBKA K 3aHATHIO,
HNHrnéutopst TPaHCIIALUU y MOTOTOBKA K TEKYIIEMY
MIPOKApUOT M JyKApuoT. PoJIIUHT KOHTPOJIIO
OEKOB.

25 DakTopHl, OTIPEIEIISIONTHE
TpOCTPAHCTBCHHYIO CTPYKTYPY MOJATOTOBKA K 3aHSTHIO,
O0enkoB. Mogenu  cBOpauMBaHUA MONTOTOBKA K TEKYIIEMY
OCINKOB. dakTopsl dhonnuHra. KOHTDOJIIO
®depmeHTsI QosTuHTa.

24 I'omosoruyunas peKoMOuHaIus, [IOJTOTOBKA K 3AHATHIO,
caiTcrienuuuHas  peKOMOWHAIINSA, MOATOTOBKA K TEKYIIEMY
9KTONMYECKasi pEKOMOHHALINSA KOHTPOJIIO

27 [Iporpammupyemast KJIETOYHAs MOATrOTOBKA K 3aHATHIO,
CMepTb (aromnTo3) MOJATOTOBKA K TEKYLLIEMY

KOHTPOJIIO

28 [Ipenmer u 3a7a4u TE€HHOU
uHkeHepuu.  Pa3ButHe  MeTO/IOB
MOJIEKYIISIPHOI TCHETUKH.
[IpakTuueckoe HCIIOJIb30BaHUE
HAy4YHBIX JOCTHXKEHHH B o01actu HOATr0TOBKA K 3aHATHIO,
(U3UKO-XUMHUUECKOW OHUOJIOTUM B IIOATOTOBKA K TCKYIIEMY
onounayctpun.  OOmas  cxema KOHTPOJIO
IIPOBEACHUS TeHHO-UHKEHEPHBIX
pabor. depMeHThl T'€HETHYECKOU
WHXEHEPUHU.

29 MeTo bl KOHCTPYUPOBAHUS MOJATOTOBKA K 3aHSATHIO,

rubpuaasix monekyn JIHK in vitro.
BekropHsie MOJIEKYJIbI JIHK.

MOArOTOBKA K TEKYLLIEMY
KOHTPOJIIO
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Beenenne monekyn JJHK B kietku.

30 MeTto11 0TOOpa THOPUAHBIX KIIOHOB. MOATrOTOBKA K 3aHATHUIO,
PacmupoBka HYKJICOTUIHOM IIOArOTOBKA K TEKYLEMY
MOCIICA-BAaTeILHOCTH  (PparMeHTOB KOHTPOJIIO
JIHK. AMIuTHpUKAIUS
nocienorarensHocteit JIHK in vitro.

31 BBenenue minasMugHBIX U (DaroBBIX MOJATrOTOBKA K 3aHATHUIO,
monekyn JIHK B kierku E. coli. MIOATOTOBKA K TEKYLIEMY
Crpoenue KJIETOYHOU CTEHKHU KOHTPOJIIO
rpaMOTPHUIIATEITBHBIX OaxTepwuil.

CdepornnacTsl. «KanbiueBbiey
KOMITETEHTHBIC KJIETKH.
DNEeKTPOTOpAaIIHSL.

32 VmakoBka JIHK dara msmbna B MOATrOTOBKA K 3aHSTHIO,

Kancunel in vitro. MonekynsipHbie OArOTOBKA K TCKYIIEMY
BekTOopsl E. coli. Kronupyromue KOHTPOJIIO
TIJIa3MUTHBIS BEKTOPHI.
MonekynspHble BEKTOPbI Ha OCHOBE
JHK ¢ara nsm6ma. MickyccTBeHHBIE
OakTepuanbHbIC XPOMOCOMBL.
dasmunr.

33 Knonupyromue BEKTOpbl Ha OCHOBE MOJIrOTOBKA K 3aHATHIO,
HUTEBUTHBIX (aros. darMuipl. IIOATOTOBKA K TCKYIICMY
BekropHbie Maa3MUgbI, KOHTpPOJIO
obOecrieunBaronue MpsIMoi  oTOOP
ruopunnbix JJHK.

34 Bekropsl, o0ecreuynBaroIye MMOATIOTOBKA K 3aHATHIO,
JKCIIPECCHUI0 UY)KEPOAHBIX TE€HOB B MOJATOTOBKA K TEKYLIEMY
kietkax E. coli. Bexktopel E. coli, KOHTPOJIIO
JIETEPMUHUPYIOLTUE CEKPEeLHIO
YyKEPOIHBIX OEJIKOB.

35 KoHcTpynpoBanue cekpeTupyronmx MOJATOTOBKA K 3aHSATHIO,
OpraHU3MOB. Metabonuueckas MO/IrOTOBKA K TEKYLLEMY
WHXEHEPUSL. KOHTPOJIIO

36 Brinenenune MOJATOTOBKA K 3aHSATHIO,
TeHETHUYECKU-MOIU(DUIIUPOBAHHBIX MOJATOTOBKA K TEKYIIEMY
OpraHu3MOB W TMpoOieMa yaaneHUs KOHTPOJIIO
MapKEPHBIX T€HOB.

37 Dddext JI03bI reHa npu MOATOTOBKA K 3aHATHUIO,
MOJIEKYIISIPHOM KIIOHUPOBAHUH. MOJTOTOBKA K TEKYyIIEMY
Bnusiane 3pPEKTUBHOCTH KOHTPOJIIO
TPAHCKPUIIIIUU KIIOHUPOBAHHBIX
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T'CHOB Ha YPOBCHb UX 3KCIIPECCUMU.

38 [ToBbIIEHNE 3P PEKTUBHOCTH [OArOTOBKA K 3aHSATHIO,
TPaHCIALIUN MaTPUYHBIX PHK MIOATOTOBKA K TEKYIIEMY
Crabunmuzanust ayxepoaasix MPHK KOHTPOJIO
u OeNIKOB B KJeTKax E. coli.

39 CpaBHHUTEIBbHBIN aHanu3 MOJrOTOBKA K 3aHATHIO,
opraHusanuu " peanu3anuun NOArOTOBKA K TCKYILIEMY
TreHeTH4ecKol  umHpopMamuu  y KOHTPOJIIO
MPOKAPUOTA U SYKAPHOT.

4( DKcnpeccus XPOMOCOMHBIX MOJrOTOBKA K 3aHATHIO,
9YKApHUOTHYCCKUX T'€HOB B KIICTKaX IIOJATOTOBKA K TCKYIICMY
E. coli. KnouupoBanue JIHK-xomuit KOHTpPOJItO
sykapuotndeckux marpuuHbix PHK
U UX JKCcIpeccus B kietkax E. coli.

41 Okcnpeccuss B E.  coli Xummuko- MOJArOTOBKA K 3aHATHIO,
(hepMEHTAaTUBHO CHUHTE3UPOBAHHBIX MOJTOTOBKA K TEKYIIEMY
T€H-3KBUBAJIEHTOB AYKAPUOTUYECKUX KOHTPOJIIO
TTOJIUTIENTHIOB.

47 Brenenne monexkyn JIHK B knetku MMOATrOTOBKA K 3aHSITHIO,
Bacillus.  CtpoeHue  KJIETOYHOMH MOJIrOTOBKA K TEKYIIEMY
CTEHKH TPaMIIOIOKUTEIBHBIX KOHTPOJIIO
OakTepuil. Tpanchopmarmst
KOMIIETEHTHBIX KJIETOK.

43 VHHBepcalbHblE METO/bl BBEIEHUS IOJrOTOBKA K 3aHATHIO,
masMu. Tpanchekims. MOATOTOBKA K TCKYIIEMY

KOHTPOJIIO

44 Mounekynsipubie BeKTOpbl Bacillus. MOJIrOTOBKA K 3aHATHIO,
Kiionupyromue BEKTOpbl Ha OCHOBE MOATOTOBKA K TEKYLLIEMY
JIa3MUI cTaUIOKOKKOB " KOHTPOJIIO
CTPENTOKOKKOB.

45 BekTtopsl Ha OCHOBE  ILIa3MUL MOATOTOBKA K 3aHATHUIO,
Bacillus. BekTopHble  MIa3MUJIbI, NOATOTOBKA K TEKYIIEMY
peruuuupytomiecs: B B. subtilis v B KOHTPOJIIO
E.  colii BekropHas cucrema
CEKpelMH YYXXEPOJHBIX OETKOB U3
KJIETOK Bacillus. IImasmugaeie
MHTErPATUBHBIE BEKTOPHI.

46 @daroBble  BEKTOpBL.  JKCIpeccus MOATOTOBKA K 3aHATHUIO,

Yy)KepOJHBIX TE€HOB B  KIETKax
Bacillus. OcOGeHHOCTH CTPOEHUS U
9KCIIPECCUH T'eHOB

MOArOTOBKA K TEKYILIEMY
KOHTPOJIIO
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IPaMIOJIOKHUTEIbHBIX OaKTepUil.

47 OnTumuzanus JKCIIPECCUU IIOATOTOBKA K 3aHATHUIO,
KJIOHHPOBAHHBIX T'CHOB. NOATOTOBKA K TCKYIIEMY
CtaOuabHOCTH TIJIa3MHUJT B KJIETKaX B. KOHTPOJIIO
subtilis.

48 Beenenne monexkyn JIHK B knerku MOJrOTOBKA K 3aHATHIO,
MJIEKOITATAOIIHX. Bsenenue MIOATOTOBKA K TEKYLIEMY
BupycHbix JIHK. Beenenue nnazmun KOHTPOJIIO
u ¢parmenroB JIHK. CrabunbHOCTb
rubpuanbix  moinekyn JHK B
KYJTbTUBUPYEMBIX KJIETKax
MJICKOTIUTAIOIIHX.

49 I'eneTnueckas TpaHchopmarus MIOATOTOBKA K 3aHATHUIO,
KJIETOK MIJIEKOIIUTAIOIINX. IOATOTOBKA K TCKYIIEMY
I'enernueckas TpaHchopmaIus KOHTPOJIIO
MYTaHTHBIX JIMHAMN.

Kotpanchopmarius.

50 JloMUHaHTHBIE aMIUTU(ULIUpPYyEMbIe MOJTOTOBKA K 3aHSTHIO,
MapKepbl T€HETUYECKO IIOArOTOBKA K TEKYIIEMY
TpaHchOopMaIuu. OnHUCOMHBIE KOHTPOJIIO
BEKTOPHI F€HETUYECKOM
TpaHchopMaIiHu. Perynupyemas
JKCIIPECCHs LIETEBBIX T€HOB

51 [Tonyuenne TPAHCTEHHBIX MOJIrOTOBKA K 3aHATHIO,
YKUBOTHBIX. Knerku MOATOTOBKA K TEKYLLEMY
TEPATOKAPLUHOMBI MBIIIN. KOHTPOJIIO
MukpouHbeKIUs OOLIUTOB.

DOMOpHOHAIbHBIE CTBOJIOBBIE KJIETKH.
PetpoBupychl. Dkcnpeccusi T€HOB B
TPAHCT€HHBIX MbIIIAaX. TpaHCreHHbIE
KUBOTHbIE B  (yHIaMEHTAIbHBIX
uccienoBanusax. HokayTHble MBIIIH.
Perynupyemoe BKJIFOYEHHE-
BBIKJIIFOYEHHE  TE€HOB  Iin  Vivo.
buorexHonornueckoe MNpUMEHEHHE
TPAHCT€HHBIX KUBOTHBIX.

52 IlepeHoc reHOB B pacTeHus U3 MIOATOTOBKA K 3aHATHIO,

Oaktepuit  poma  Agrobacterium.
Ucnonw3oBanne mmasmung Ti A
tumefaciens IS CO3aHHUs
TpaHCreHHBIX pacTeHuil. [lomyuenue
TPAHCT€HHBIX PACTEHUM C MOMOUIBIO
OMHApHON BEKTOPHOH cuCTeMbl A.

MOArOTOBKA K TEKYILIEMY
KOHTPOJIIO
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tumefaciens. Dxcnpeccust u
HacJe0BaHUE YYKEPOJHBIX T'€HOB,
BBEJICHHBIX B pacTeHus B cocTtaBe T-
JHK. Ilpsamoil wMeToa BBEICHHS
TpaHCTeHa B PaCTCHHUS.

53

CuHTe3 B pacTEHUSIX YYKEPOJIHBIX
0EIKOB MEIUIMHCKOTO Ha3HAYEHHS.
TepaneBTuueckue u
JMAarHOCTHYECKUE aHTUTENA.
Coenmobnubie  Bakuumubl.  [lepeHoc
T€HOB B PpACTEHHs C TIOMOUIBIO
BUpyCOB. TpaHCreHHass cucTema
XJIOPOTIIACTOB. benkoBblii
CIUIAICUHT B TPaHCTEHHBIX
pacTeHusAx. YAalleHHe MapKepHBIX
T€HOB M3 TPAHCTEHHBIX pPACTECHMII.
TpaHCreHHbIE pacTeHHs C HOBBIMH
OMOTEXHOJOTMYECKUMH CBOMCTBAMH.
TpaHCreHHbIE pacTEHHsI B CEIBCKOM
XO351CTBE

IIOArOTOBKA K 3aHATHIO,
MMOATOTOBKA K TCKYLIEMY
KOHTPOJIIO

54

buob6e3onmacHOCT, B KJIETOYHBIX,
TKaHEBbIX u OpraHOT€HHBIX
TEXHOJIOTUSIX. Knaccudukanus
PHUCKOB npu WCIOJIb30BaHUHU
FeHeTUYeCKH  MOJAU(ULIHPOBAHHBIX
pacTeHui. [Tuiessie,
9KOJIOTHYECKHE U arpoTeXHUYECKHe
pucku.  CBOWCTBa  TPaHCTEHHBIX
OEKOB.

MOJITOTOBKA K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

55

Pucku ropu3oHTaIBRHOIO mMEpeHoca
TPaHCTEHHBIX KOHCTPYKIIMIA.
buostnueckne mpoOIEMBI TEHHOM
WH)XCHEPHH, reHOTEepaIuu,
KJIOHUPOBaHUS YyeJIOBEKa H
JKUBOTHBIX. l'ocynapcTBeHHbIM
KOHTPOJIb Hu roCy/1apCTBEHHOE
perynupoBaHue B O0OJIAacTH TE€HHO-
VHXEHEPHOU IESITENBHOCTH

IIOAroTOBKA K 3aHATHIO,
IMNOATOTOBKA K TCKYLIEMY
KOHTPOJIIO

HUTOTI'O 4yacoB B cemecTpe:
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3.7.3. IlpumepHast TeMATHKA KOHTPOJBHBIX BONPOCOB

Cemectp Ne 2.
BBenenue B MOJIEKYISIPHYIO OHOJIOTHIO.

1.
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MeToabl MOJNEKYISIPHON OUOJIOTHH.
AMUHOKHUCIIOTHI.

[Tentuapt u Oenku.

CrpykTypHas opranu3anus 0eIKoB
Hyxneunossie kucnotsl, JJHK.

PHK.

CrpykTypa reHOMOB IIpO- U 3YKapuoT.
Pennukamusa JJHK.

10.  Tpauckpunius y npokapHor.

WSk W

11.  depMeHTHI TEHETUYECKON HHKEHEPUU.

12.  Meroas! koHCTpyHpoBaHus rudpuHbix Moaekyn JAHK in vitro.

13.  Monekynspusie BekTopbl Ha ocHoBe /JIHK ¢ara namona.

14. Kocvmunapr. ®a3zmunier. @arMuabl.

15.  BexropHbi€ MIa3MHIbL.

16.  CtpoeHue KJIETOYHON CTEHKH IpaMIOIOKUTENbHBIX OaKTEepHil.

17.  Tpanchopmaius KOMIETEHTHBIX KJIETOK.

18. Knonupyromue BEKTOpbI Ha OCHOBE MIa3MUJ] CTAPHIOKOKKOB U CTPEITOKOKKOB.
19. [Ina3MuaHBIE HHTErPATUBHBIE BEKTOPBHI.

20.  OcoOGeHHOCTH CTPOEHUS U HKCIIPECCUU T€HOB TPAMIIOJIOKUTENbHBIX OaKTepUH.
21. I'enernyeckas TpanchopManys KIETOK MIEKOIUTAIOIIHX.

22. I'enernueckas TpanchopManys MyTaHTHBIX JIMHUH.

23.  Kortpauchopmarius.

24. TpaHcreHHbIE pacCTeHUS C HOBBIMH OMOTEXHOJOTUIECKUMH CBOMCTBAMM.

25. TpaHcreHHbIE PACTEHHS B CEIBCKOM XO3SMCTBE.

4. OueHo4yHble MaTepuajbl i KOHTPOJISA YCIEBAeMOCTH WU Pe3yJbTATOB OCBOEHHS
YueOHOW TUCUUIIMHBI (MOIYJIs1)

4.1. IlepeyeHb KOMIETEeHUM U MHIAMKATOPOB HOCTUKEHHUS] KOMIIETEHIUI ¢ YKa3aHueM
COOTHECEHHBIX ¢ HHMHM 3alIAHMPOBAHHBIX Pe3yJbTATOB OOYYEHHSI MO JTMCHHUILIHHE.
OnucaHue KpUTEpPHEB U IIKAJ OLEHUBAHNSI Pe3yJIbTATOB 00y4eHHsI MO JUCUHUILINHE.

Kon u dopmymupoBka kommereHmuu: YK-1. CrnocoGeH OCYIIECTBIATh KPUTHUYCCKUN aHAIIN3
MpOOJIEeMHBIX CHTyallMii Ha OCHOBE CHUCTEMHOTO IMOJAX0J]a, BbIpabaThIBaTh CTPATETHIO ACHCTBHIA
OIIK-6. CrocobeH TBOpYECKH MPUMEHATh W MOAM(PHUIIMPOBATH COBPEMEHHBIC KOMITBIOTEPHBIC
TEXHOJIOTUH, paboTaTh ¢ MpodecCHoHaTbHBIMU 0a3aMU JaHHBIX, MPOQEecCHOHAIBHO 0QOPMIIATh U
MIPEJICTaBIATh Pe3yJIbTaThl HOBBIX pa3paboToK.

OIIK-7. CnocobeH B cdepe cBoelt npodeccnoHalIbHOM 1eATEeTbHOCTH CaAMOCTOSITENIEHO ONPEACTATh
CTpaTEeruio U MpoOJIeMaTUKy UCCIeAOBAHUN, TPUHUMATh PEIICHUs, B TOM YHCIIe HHHOBAllMOHHBIE,
BBIOMpATh U MOIU(DUIIMPOBATH METO/IbI, OTBEYATH 32 KA4eCTBO PabOT U BHEJIPEHHUE UX PE3YJIbTATOB,
obecrieunBaTh Mephl MPOU3BOCTBEHHON O€30MaCHOCTH MPH PEIICHUH KOHKPETHOU 3a1auu

Kon u Pe3ynabTaThl Kputepuu onieHnBanus pe3yabTaToOB 00yYeHHUS

HAUMeHOBaHuUe | 00y4YeHHs MO

HHIMKATOpPAa | TUCHHUILINHE 2

AOCTHKEHUS («He 3

KOMIIeTCHIIH U ynoBietBo | («YaosnerBop | 4 («Xopomo») | 5 («OTIudHOY)

PHUTETHHOY UTEIBHOY)
)

VYK-1.1. 3HaTh He 3mnaer | Umeer Nwmeer IToka3biBaer
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AHanuzupyer METO/IbI METO/IbI MOCPEICTBEHH | XOPOILIUe OTJIMYHBIE
MPOOJIEMHYIO aHaIM3a aHaiamn3a bIC 3HAHUS | 3HAHUS 3HaHUS METOJIOB
CUTYAIIMIO KaK npo6iaeMHoii | POOJIEMH | METOJIOB METOJIOB aHanu3a
CHCTEMY, curyauuu B | OH aHaamusa aHamusa poOIeMHO
BBISIBIISIS €€ 06IACTH CUTyallMd | IpOOJIEMHOM | MpoOIeMHON CUTyallMl  Kak
COCTABILIOMME | 1o noromanio | B 00J1aCTH | CUTYyalluu KakK | CUTyallUH KakK | CHCTEMBlI,
W CBASM MEXIY | .. o o | MOJICKYJAD | CHCTEMB, CHUCTEMBHI, BBISIBJISIS ee
HUMU; > | HOM BBISABJISIL €€ | BBISIBIISIA €€ | COCTaBJISIFOIINE
BBISIBIISISL €€
OMOJIOTHH, | COCTABJISIIONIM | COCTABISAIONIM | U CBSI3U MEXIY
COCTABILIONL | pyrapisis € U CBA3M|€ W CBS3U | HUMHU
e " CBI3H | ee MEXITY HUIMH | MEXIY HUMHU
MEXAY HUMH. | coCTaBIISIO
e "
CBSI3U
MEXITY
HUMU.
VK-1.3. VMeTh He ywmeer | [TocpenctBen | Ymeer OtnuyHO ymeer
Kpurraecku KkpuTHaecky | KPHTHUECK | HO yMeeT | KpUTHYCCKH KPUTHYCCKH
OllEHMBAET OIICHUBATE u KPUTHYCCKH OIIEHUBATH OIIEHUBATH
OIIEHUBATh | OIICHUBATH Hay4JHbIE Hay4YHBIC
HaJIeKHOCTh Hay4JHBIC
Hay4HbBIC Hay4JHbIE JTOCTIIKEHUS B | JOCTHKCHHS B
LA L AOCTHXRCHUA | qocripker | MOCTHIKEHHS B | 001acTH o0actu
HHpOpMaIHy, B 00mnacTn us B | oOnacTu MOJIEKYJIIPHO | MOJIEKYJIIPHOU
paboTaer ¢ MOJIEKYJISIPH | o0macTh MOJIEKYJIIpHO | H  Ouojoruu, | Ouonoruu,
IPOTHBOPEYUBO | O MOJIEKYNIAp | i  OMOJIOTHH, | CHCTEMHO CUCTEMHO
i 6MOJIOTHH, HO CUCTEMHO HNOAXOJUTh K | MOJXOAUTD K
undopManmeii CHCTEMHO OMOJNIOTUH, | MOJXOAMTH K | PEHICHUIO pEILICHHUIO 33/1a4.
— Homxomats k| CACTEMHO | PEIICHHIO 3ajad.
HOJXOUTH | 3a/ad.
HMCTOYHUKOB. PELICHUIO X
3ajiad. PELIEHHIO
3a/ad.
VK-1.4. Brnaners He Cnabo Xoporio CpoboaHO
Paspabareizaer | OAXOZAMH B | BiajeeT BJIa/IeET BJIa/IeET BJIa/IeeT
" obnactu NOJIXOJaMHU | MOAXOAaMH B | IOAXOJaMU B | MMOJXOJAMH B
MOJIEKYIIsipHO | B oOmactu | obiactu obacti obmactu
COJIep)KaTeNnbHO | . . .
i Ouosoruu, | MOJEKYISp | MOJIKYISAPHO | MOJIKYJISIDHOH | MOJIEKYJISIPHOM
ApryMCHTHPYCT | repyoif HOM fi  Guosoruy, | Guosorny, OHMoJIOTHH,
CTpaTeruro WH)KCHEpUW U | OMOJIOTHH, | TEHHOM TEHHOM TEHHOH
pelICHUs CMEXHBIX TeHHOM WH)KEHEPUU W | MH)KEHEPUH U | MHDKEHEPUH |
po0OIEMHOM JCIUTLITIH WH)KEHEPUU | CMEXKHBIX CMEXHBIX CMEXHBIX
CUTYaI[MH Ha JUIS. PEUICHUs | U CMEKHBIX | TUCIUTUINH JCITUTLITIH TUCIUIIINH 7S
OCHOBE npoONeMHBIX | JUCHUIUIMH | UL pEIICHUs | Ui  PELICHUs | PerIeHuUs
CHCTEMHOLO K CUTYAaLHH. JUIst npoOJIeMHBIX | IPOOIEMHBIX MPOOIEMHBIX
pellIeHus CUTYaLWH. CUTYaLUiA. CUTYaLUi.
MEXAUCIUTLITHH
npoOIeMH
apHOro BIX
IIOJX010B CUTYaLMH.
OIIK-6.1. 3HaTh o | He 3naer o | Umeer Nmeer IToka3biBaer
Ucnons3yer MyTSAX u XOpoILIne OTJINYHBIE
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3HAHHUS O MYTAX | MEPCIEKTUBA | MYTIX U MOCPEICTBCHH | 3HAHUS 0 | 3HAHUS O MYTSX
U HICPCIICKTHUBAX | X NEPCIECKTHU bIC 3HAHUYA O myTsax U | 1 TCPCICKTUBAX
MIPUMEHCHHUS COBPEMEHHBI | pax MyTSX U MIEPCIIEKTHBAX | COBPEMEHHBIX
COBPEMEHHBIX X COBpEMEHH | mepcrektnax | COBPEMEHHBIX KOMHLIOTepUHHx
KOMIIBIOTEPHBIX | KOMIBIOTEPH | 1y coBpeMeHHbix | KOMIBIOTCPHBI | TEXHONOTHH B
TEXHOJOTHMH B | BIX _ | xommsioTe | KoMmBIOTEDH X TEXHOJIOTHH | o0acTu }
OMOJIOTUYECKUX | TEXHOJOTHMA B 00JacTH | MOJIEKYJISIPHOU
HayKax U |B o6macu | PO bIx . MOJICKYJIIPHO | OMOJIOTHH.
o0Opa3oBaHuUM; MOJICKYJIIPHO TGXHOHOFH TCXHONOTHU B | & 540 morum.
it 6uoornu. | 1B obmactn
obnactu MOJIEKYJIIPHO
MOJIEKYJISIp | ¥ OMOJIOTHH.
HOH
OUOJIOTHH.
OIIK-6.2. Ymets He ywmeer | IlocpeactBen | Ymeer Ha | OTiMyHO yMmeer
PaGoraer c | pabotatb ¢ | paboTath ¢ | HO YMEET | XOpoLIeM paboTaTh c
npodeccuoHanb | nmpodeccuona | npodeccruo | paboratb ¢ | ypoBHE npodeccuoHab
HbIMH 0a3aMH U | JIbHBIMH HaJbHBIMU | TIpodeccuona | paboTarhb c | HBIMH  0azamu
OaHKamMu 6azamu 6azamu JBHBIMU npodeccuonan | nanueix: NCBI
JTAaHHBIX B | JaHHBIX: JTAHHBIX: Oazamu pHBIMU Oazamu | (RefSeq, OMIM,
n30paHHOMN NCBI NCBI TAHHBIX: TAHHBIX: Nucleotide,
oOmactu (RefSeq, (RefSeq, NCBI NCBI Gene, Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOH Nucleotide, Nucleotide | OMIM, OMIM, B oOnacTu
ESITENLHOCTH; Gene, , Gene, | Nucleotide, Nucleotide, MOJIEKYJIIPHOM
Protein, Protein, Gene, Protein, | Gene, Protein, | Ounosiorun
dbSNP, dbSNP, dbSNP, dbSNP,
ClinVar) B | ClinVar) B | ClinVar) B | ClinVar) B
obnactu obnactu oOnactu oOnactu
MOJICKYJISIPHO | MOJIEKYJIAP | MOJICKYJISPHO | MOJICKYJISIPHO
i OMoJIorny | HOM i OnoJyiornu i Onoyioruu
OuoJIorun
OIIK-7.1. 3HaTh He 3maer | Umeer HNmeer Iloka3rsiBaeT
Hcnonbzyer OCHOBHEBIE OCHOBHBIC | TIOCPEJICTBEHH | XOPOIIUE OTJINYHBIE
3HAHUA U | MeTOIbI METOIbI blE 3HAHUA | 3HAHUSA 3HAHUSA
OCHOBHEBIE MOy eHUS MOJIy4EHUS! | OCHOBHBIX OCHOBHBIX OCHOBHBIX
HCTOYHUKHU 1| npodeccrona npo@ecsno METOJI0B METO0B METOJIOB
METOIbI P HAJILHOMU MOJTy4YeHUS MOJTy4YeHUS MOJTy4eHUS
MOJTy4eHUs HH(OpMALH nHpopmart HpO(i)VGCCI/IOHa npog)eccyIOHan np(v)(beCCI/IOHaJIL
npodeccroHanb WU, JLHOU bHOM HOM
HOM ’ HampaBlieH | uHGopMmanuy, | HHPopMaluy, | HHGOpPMaIIUH,
nH(popmanumu, HalpPABICHUA | (g HANpaBIIEHUH | HaMpaBJICHUW | HampaBlEHUN
HanpaBIeHHs HayqHBIX HAayYHBIX | HAYYHBIX Hay9IHBIX Hay4IHBIX
Hay4HbIX HUCCIECNOBAHU | yccneqoBa | UCCIENOBAHM | MCCIENOBAHUI | UCCIENOBAHUI B
UCClieJOBaHMiA, | ¥ B 0OmacTH | guii B|#H B oOmactu | B oOnactd | oOacTu
COOTBETCTBYIOI | MOJEKYISAPHO | 0OIacTu MOJIEKYJISIPHO | MOJIEKYJISIPHO | MOJIEKYJISIPHOM
ux il Onosorun | MOJIEKYJIsip | i Ouonoruu it Ouonorun ouosoruu
HAIPaBJIEHHOCT HOU
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U MPOrpaMMBbI Oononoruu
MarucTpaTrypsl;
OIIK-7.2. Ymets He ywmeer | IlocpenctBen | Ymeer Ha | OTIMyHO yMmeer
BrisBisier BBISIBIIATH BBISIBIIATH | HO YMEET | XOpouIeM BBISIBIIAT
MIEPCIIEKTUBHBIE | MEPCIEKTUBH | EPCIEKTH | BBISBIATDH YpOBHE NEPCIEKTHBHBIE
poOIIeMBbI U | bl€ BHbIE NEPCIIEKTUBH | BBISABIATH poOIeMBbI u
dbopmynupyer npoOaeMbl U | IpoOJIeMbl | bie TPOOJIEMBI | MEPCIIEKTUBHBI | CIIOCOOBI
IIPUHLIATIBI COCOOBI U crnocoObl | U CHOCOOBI | € MPOOJIEMBI U | pelleHUs
pelieHus pelieHus pelieHus pelieHus CIoCo0bI aKTyaJIbHBIX
aKTyaJIbHBIX aKTyaJIbHbIX | aKTyaJbHbl | aKTYaJlIbHBIX | PELICHUS Hay4yHO-
Hay4yHO- Hay4yHO- X HayyHO- | HAy4HO- aKTyaJIbHbIX U CCIJIEIOBATEIbC
HCCIIEIOBATENIbC | MCCIE0BATE | MCCIENOoBa | UCCIIEOBATEN | Hay4yHO- KUX 33Ja4 Ha
KUX 3aJad Ha | JbCKUX 33Ja4 | TeIbCKUX | bCKUX 3a/ay | UCCIIEJIOBATENl | OCHOBE
OCHOBE Ha  OCHOBE | 3aJa4 Ha | Ha OCHOBE | bCKUX  3aJ]a4 | UCIOJIb30BaHUS
WCIOJIb30BAHUS | MCIIOJb30BaH | OCHOBE UCIIOJIb30BAaHHU | Ha OCHOBE | KOMIIJIEKCHOM
KOMIIJIEKCHOM us UCIIOJIb30B | S UCIOJIb30BaHU | MH(pOpMAIUH, B
nH(popmMaluy, B | KOMIUIEKCHO | aHUs KOMIIJIEKCHOM | 4 TOM 4YHUCJIE Ha
TOM 4Hcie Ha |# KOMIUJIEKCH | H”HpOpMaluy, | KOMIUIEKCHOW | CThIKE
cThike oOnacteit | nHGopmanuu | oit B TOM u4ucie | uHQopMaluy, | MOJIEKYJISIPHOU
3HAHUS; , B TOM uncie | uHpopmMmal] | Ha CTBIKE | B TOM 4HCIe | OMOJOTUU U
Ha CTBIKE | UM, B TOM | MOJIEKYJISIDHO | Ha CTBIKE | TEHHOM
MOJIEKYJISIPHO | UMclie Ha | i OMOJOTHM U | MOJIEKYJSIPHO | HHXKEHEpUHU
i OuoJIOTHH | CTBIKE TeHHOU i Ouoslornu u
u TEHHOM | MOJIEKYJISIp | MHXKEHEPUHU T€HHOMU
WHXEHEpUUu | HOM UHXEHepUu
Oouonorun
U TEHHOU
UHXEHepU
U

4.2. TunoBble KOHTPOJbLHbIE 3aJaHUSl WJIW HHbIE MaTepuaJibl, HeO0OXOAUMBbIE IS

OlLleHUBAHHUS Pe3yJbTATOB O00y4YeHHUs
YCTAHOBJIECHHBIMH B  00pa3oBaTe/IbHOM
KOMIIeTeHIIHIi.

mo

Y4eOHOH JMCHUILINHE,

nporpamme

COOTHECEHHBIX C
HHAUKATOpaMu JOCTHUIKCHHUA

Koa v HamMeHnoBanue

Pe3yabTaThl 00y4eHHs 110

OueHo4yHbIE CpeCcTBA

WHAHKATOPA T0CTHKEHUS TUCIHUIJINHE Tectsl (T)
KOMIIeTeHIIMH bunersi (b)
VYK-1.1. Ananusupyer 3HaTh METO/IbI aHanusa | Meron, mmpu KOTOPOM MOJIEKYJIbI
MpOOJIEeMHYIO CUTYAIUIO KaK | MpoOJeMHONM  CUTyallud B | Pa3ACIAIOTCA HA  OCHOBE  HX
CHCTEMY, BBISABIISIA €€ obmactu MOJIEKYIsipHOU | IOABIKHOCTH B I€I€  IIOJ
COCTAaBJIAIOILUE U CBA3H Ouonorum, BBISABJISAS ee | ICHCTBUEM JIIEKTPHUECKOTO MOJI:
MEXy HUMU; COCTABJISIFOLLIUE U CBSI3U MEXKIY D) Telb-OMEKTPOpopes;
—— 2) CHEKTPOPOTOMETPHUS;
3) MoJIMMEpPA3Has LenHas
peakuus;
4) payopumerpus
VK-1.3. Kputnuecku YMeTh KpUTHUECKH OlleHNBaTh | KaKoBa 3P hEKTUBHOCTH
OLIEHUBAET HAJICKHOCTb arpo6akTepuanbHON

HAaY4YHBIC JOCTUKCHUS B
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MCTOYHUKOB UH(OPMALINH,
pabotaer ¢
IIPOTUBOPEYUBOI
uHpopManen U3 pa3HbIX
MCTOYHHKOB.

001aCTH MOJIEKYIISIPHOM
OHOJIOTHH, CHCTEMHO
HOJIXOIUTH K PEIICHHUIO 3a/1a4.

TparchopMaIiK y pacTCHHIA

KJIACCOB JIBYIOJIbHBIE u
OJHOJI0JIbHBIE?

a) OJJMHAKOBAs;

0) 3pPEKTUBHOCTH
arpo6axkTepuanbHOI

Tpanchopmaluu y pacTeHUM
KJlacca JBY/IOJIbHBIC BBIIIE, YEM y
pacTeHuii Kj1acca 01HOJIOJBHBIE;
B) 3pPEKTUBHOCTH
arpo6axkTepuanbHOI
TpanchopmMaIuu y pacTeHUN
KJacca ABYJOJbHBIE HIDKE, YeM y
pacTeHuil Kiiacca 0JHOIOJIbHBIE.

VK-1.4. PazpabaTsiBaet u
coJiepKaTeIbHO
apryMEeHTUPYET CTPaTETUIo
pelieHus npoOiIeMHON
CUTYaI[M1 Ha OCHOBE
CUCTEMHOI0 U
MEXAUCLIUIIITNHAPHOTO
MOIX0JI0B

Brnaners nogxogamu B 061acTu
MOJIEKYJISIPHOM OMOJIOTHH,
TeHHOW MHXEHEPUHU U CMEKHBIX
JMCIUITIVH ISl pELIEHUs
MIPOOJIEMHBIX CUTYaIHH.

[TocnenoBaTenbHOCTh TE€HHO-
MHKEHEPHBIX padoT:
I. KimonupoBaumne JIHK B

BEKTOPE;

2. Boigenenue wiu cuate3 JIHK;
3. Beemenne JIHK B Kierky-
MHIIICHB;

4. Momuduxamus JITHK;

OIIK-6.1. Mcnonb3yet
3HAHUS O MYTIX U
MepCIEeKTUBaX MPUMEHEHHUSI
COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUM
B OMOJIOTHYECKHUX HayKaX U

3HaTh O MYTSX M MEPCIIEKTUBAX
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI B 001aCTH
MOJIEKYJSIPHON OMOJIOTHH.

buonndopmaruka B
uccnegoBanuu JJHK

00pazoBaHuy;

OIIK-6.2. PaGoraer ¢ YMeTb paboTath ¢ MexayHapoaHbie 0a3bl JaHHBIX
npodecCuoHATbHBIMH npoeCCHOHATBHBIMU 0a3aMHu HYKJICOTHIHBIX

0azamu 1 Oankamu naHHbIX | gaHHBIX: NCBI (RefSeq, IIOCJIEN0BATEIILHOCTEMN.

B M30paHHOMN 00J1acTH
npoheccHoOHATLHON
JeSTEIbHOCTH,

OMIM, Nucleotide, Gene,
Protein, dbSNP, ClinVar) B
00J1aCTH MOJICKYJISIPHOM
OHoJIOrun

OIIK-7.1. Ucnons3yer
3HaHUS U OCHOBHbBIE
UCTOYHHUKH U METO/IbI
MOJIy4EeHUs
npodeccuoHaIbHON
nH(bOpMaIUY, HAITPaBICHHS
Hay4YHBIX MCCIEI0BAHNM,
COOTBETCTBYIOIINX
HaIIPaBJIEHHOCTH
IIPOrpaMMbl MarucTparypsl,

3HATh OCHOBHBIE METO/IBI
HOJIydeHHUs TIPOECCHOHATBHOM
uHGOpMAIIUH, HAITPABICHHS
HAY4YHBIX UCCIICIOBAHUIT B
00J1aCTH MOJICKYJISIPHOM
OHoJIOrun

B  kauectBe  BekTOopa = A
BBEJICHUS  YY)KOrO TIeHa B
KUBOTHYIO KJIETKY HCHOJIB3YIOT
1) 1masmMuagel  arpoOakTepHit
2) IUTA3MUJIBI OaxTepuit
3) JHK xnopominactoB u
MHUTOXOHIPUHI

4) BUPOUIbI
5) Bupyc SV-40

OIIK-7.2. BeisBnsieT
MePCIIEKTUBHBIC TTPOOIEMBI
1 GOpMyIUpPYeT IPUHIIUATIBI
pElIeHUs aKTyaTbHBIX

YMeTh BBISBIIATH
TMEPCICKTUBHLIC HpO6JICMLI n
CITIOCOOBI PCUHICHUS AKTYAJIbHBIX
HAaYIHO-UCCJICAOBATCIILCKUX

Kakoii crnoco0 BBEJICHUS
gyxepognoii JIHK B renom
pacTeHus HaunOoJiee 4acTo
npuMeHsiercs’?
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HAyYHO-HMCCIIEeI0BATEIbCKIX
3aJa4 Ha OCHOBE
WCTIOJIb30BAHUS
KOMIUIEKCHOM MH(pOpMaIuHy,
B TOM YHCJI€ Ha CTHIKE
o0JracTeil 3HAHUS,

3aaa4 Ha OCHOBC

a) OayuMCcTHYECKast

UCTIOJIb30BAHUS KOMIUJIGKCHOM | TpaHC(OopManus;
uHpOpMalLKY, B TOM YHcie Ha | 0) arpo0OakTepuaibHas
CTBIKE MOJICKYJISIPHOM TpaHnchopmarus;

OMOJIOTUH U TEHHON MH)KEHEPUU

B) AJICKTPOIIOpAIIHS;
') MUKPOUHBEKIHSL.

5. Y4eOHO-MeTOANYeCcKOe o0ecnieyeHre y4eOHOM TUCHUTIIMHBI (MOYJIs1)

5.1. IlepeyeHb OCHOBHOH W /IONOJHHUTEJbHOH JIMTEPATYpPhI,

HEo0X0aAuMoOH v

OCBOEHUS Y4eOHOH TN CUNILTHHBI (MOTYJIs)

OcHoBHas IUTEpaTypa

n/ HanmenoBanme ABTOp (BI) T'on, mecto Kou-Bo 3k3emMmisipoB
No U3JaHus
B OMOIMoTEKE Ha
Kadeape
1 2 3 4 5 6
MUTDacos Yebokcapsr:
buoxumus ¢ ocHoBamu 10 TIE Ur'iry mwm.
1 MOJIEKYJISIPHON OMOJIOTHH: e n. sl. HeorpannueHHbi noctyn
Kymnpusinos
yaeOHoe rnocodue a M. IO SxoBnesa,
e 2021
Kpurep O. Kemeposo:
MonekynsapHas OHOJIOTHS: B., Cyxux N
2 Keml'V, Heorpannuennslii toctyn
yuebHoe nmocobue C. A, 2017
babuu O. O. )
M.:
Speirnna I'DOTAP- N
3 buonorus. T. 1. B.H. Meuia, Heorpannuennslii 1octyn
2020.
MackaeBa
T A Capanck:
v MI'TIN nm.
MonekynspHas OUOJIOTHS: Jlabytuna .
4 M.E. Heorpannuennslii 1octyn
ydeOHoe rocodune M. B.,
EBceBneBa,
Yeronaesa 2013
H. JI. )
JonoaHuTe/LHAS JUTEpPaTypa
w HaumenoBanue ABTOp (BI) T'on, mecto Koui-Bo sk3eMIuisipoB
No A30aHUS
B OubnnoTteke Ha
Kadenpe
1 2 3 4 5 6
Hroxunii HeorpannyeHHbIM 10CTYII
Hosropon:
MonexyssipHasi OuoJiorusi: JlykoBuukoBa | HHI'Y um. H.
1
yuebHoe mocodue JI. B. .
JlobaueBckoro,
2017.
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OCHOBBI MOJIEKYJIIPHOU Mocksa: HeorpannueHHbI 1oCTYN
JUArHOCTHUKHU. Epwos 0. A. | T'DOTAP-
MetaboaoMuKa: yaeOHUK Menwua, 2016.
®usznosiorus u mojekyisipHas | Kamkun A. M.: 20
OuoJIOTHsI MEMOpPaH KIIETOK: I'., Kucenera | Akamemus,
ydeOHOe rmocobue n. C. 2008.
Crpeirus A. Heorpannuennslii 1octyn
. B., Houenko | Boarorpan:
Knegoqﬂaa I/IH%KCHepI/Iﬂ. A M., BoarIMY,
YACOHOE HoCobHe MopkosuH E. | 2021.
.
Kounues A. 24
buoxumus u MonekynspHas C, M.: Ipoda,
ouomorus CeBactpsanoBa | 2008.
I'. A
IOnycosa H.
[IpakTukym no E" Tomck: .
MOJIEKYJISIPHOM OHOJIOTHH: YSI/II)MeHKO CuoI’'MY, HeorpanuyenHblit joctyn
ydaeOHOe mocobue A . 2017.
Kaiiropomosa
E. B.
OCHOBBI T€HETUYECKOM CkBop1ioBa CIIb: UTMO, HeorpaHndeHHBIH T0CTYT
WH)XEHEPUU H. H. 2015.
MonexynspHas OHOIOTHS. M.:
PubGocomer u GnocuHTE3 Crupun A. C. | JJaboparopus 1
Oenka: yuebHOe mocodue 3Hanui, 2019.

5.2. IlepeyeHnb

pecypcoB

HHPOPMANMOHHO-TEJIEKOMMYHHUKAIUOHHOMI

ceTHn

«HTEepHET», HEOOXOAMMBIX /IJI OCBOEHH S Y4eOHOH TMCHUNINHBI (MOLYJIs1)

1. www.studmedlib.ru (OnekrponHo-6ubIMOTEUHAs cucTeMa «KOHCYIIBTaHT CTyICHTa» IS
BIIO)

2. http://e.lanbook.com (D1eKTpOHHO-OMOIMOTEYHAs cUCTEMA «JIaHby)

3. http://library.bashgmu.ru (ba3za qanabix «neKTpoHHas yueOHas OMOIHOTEKa)

6. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoauMas
o0pa3oBaTe/IbHOI0 Mpouecca Mo y4eOHOoM JMcUMIInHE (MOIYJIA)

ISl OCyLeCTBJIEHUSI

Hcnonbs3oBaHue yueOHbIX KOMHAT M Jlabopartopuit Ui paboThl  OOYyYaroLIUXCS.
CnenuanbHast MeOenb: pabodee mecto i npenojaasatens (1 crois, 1 crym); pabodyee mecTo s
oOyyaromuxcs (MUCbMEHHbIE CTOJBI (HApThl), MapThl Ha 25 MOCaJOYHBIX MECT); MUCbMEHHAas
J0CKa, KOMIIBIOTEP, MYJIbTUMEIUHHBIN MPOEKTOp, HSKpaH, CTEHAbl C Y4eOHO-METOJUYECKUMHU

MaTrepuajiamMu, I[eMOHCTpaI_II/IOHHHﬁ 151 CHpaBO‘IHLIﬁ Marepual.

6.1.
0o0pa3oBaTeILHOI0 Mpouecca Mo y4eOHOo JMcuMIUInHe (MOIYJIA)

MarepuaibHO-TeXHMUYEeCKass  0a3a, HeoOXoauMasi Ui OCYHIeCTBJICHHS

Tadauna
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No | HaumenoBaHue HaumenoBanue o0bekTa, AJipec (MECTOTIOJIOKEHHE)

n/n | BUga oOpa3oBaHus, | MOATBEPXKAAIOLIETO HATUYHE 00BeKTa, OATBEPKAAIOIIETO
YPOBHS MaTepHaIbHO-TEXHUYECKOTO HaJIM4YKMe MaTepHaIbHO-
oOpa3zoBanus, obecrieueHus, ¢ epeyHeM TEXHUYECKOTO obecrieueHus, (¢
npodeccun, OCHOBHOTO 000PY/IOBaHUS yKa3aHHEeM HOMepa TaKOBOTO
CTEeUATBHOCTH, 00BEKTa B COOTBETCTBUU
HaTpaBJICHUS C TOKyMEHTaMH TI0 TEXHHYECKOU
MOATOTOBKHU (7151 MHBEHTapHU3aL1H)
po(heccHOHaATBEHOTO
oOpa3zoBaHus),

MO/IBU/IA
JOTIOJTHUTEITHHOTO
00pazoBaHus

1 2 3 4

1 Beiciuee, Y4eOHblii kopmyc Ne 7
MarucTpaTypa, ®I'BOY BO BIMY
06.04.01 Buosorus, | MuH31paBa Poccun, kadeapa 450008, PecriyOnuka
HATIpABJICHHE (l)yH}IaMeHTiUII)HOI/I u BaHIKOpTOSTaH, r. Yoa,

NpuKIaaHoii Mukpoouosoruu | Knposckuii p-H, yn. Ilymkuna, 1.
(mpogus) c: 96, xopm. 98. Otax 5. YueOHas
OyHnaMeHTANBHAA | YyepHas ayauropust Ne 514 aygutopus Ne 514
u HPUKITaHAA | 7151 TPOBEACHHUS NPAKTUUCCKUX
MHKPOOHOIOTHS 3aHATUH, MTHAUBUIYATbHBIX

KOHCYJIbTaIMi, TEKYILETO

KOHTPOJIA U MPOMEKYTOYHOMN

arrectanuu. O60pyI0BaHKE:

yaeOHas meOenp Ha 25 pabounx

MecT, pabodee MecTo

npenoaaBatesis (CToJI, CTy),

Jocka yueOHasi MeJloBas,

KOMIIBIOTEP, MYJIbTUMEAUNHBIN

POEKTOP, IKPaH, CTEHbI C

yu4eOHO-METOAUYECKUMU

MaTepuagami,

JEMOHCTPAIIHOHHBIN U

CIIPaBOYHBINA MaTepUa

6.2. CoBpemenHble mnpodeccuoHaJbHbIe 0a3bl JAaHHBIX, HHGpOPMaAIUOHHbIE
CIIPaBOYHbIE CHCTEMbI

http://www.studmedlib.ru/ - wMHoronpodubHbli o00pazoBarenbHbl pecypc "KoncynbraHT
CTyzieHTa" SBISIETCS 3JeKTpOHHO-OMOanoTeuHoi cucremoir (OBC), mpenocrapistouiel AOCTyN
yepe3 ceTb MHTepHeT K y4yeOHON JuTepaType W JOMOJIHUTENBHBIM MaTepuajaMm, B TOM YHCIIEe
ayJ1o, BU/1€0, aHUMallMK, MHTEPaKTUBHBIM MaTepHaiaM, TECTOBBIM 3a1aHUSAM U JIp.

http://e.Janbook.com - »nexTpoHHO-OMONMOTEYHAs cucTeMa u3aarenbcTBa «JlaHb» - pecype,
BKJIIOYAIOIIUI B ce0sl 2JIEKTPOHHBIE BEPCHMM KHUI M3/aTelbCTBa «JIaHb» M APYrHX BemylUX
U3JaTeIbCTB YUeOHOH TUTEepaTyphl 10 €CTECTBEHHBIM M T'YMaHUTAPHBIM HayKaM.
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https://www.books-up.ru/ - snekrponHo-6ubmmoreynas cucrema «bykam» - 3T0 HOBBIH (opmaT
OUOIMOTEYHON CHUCTEMBI, B KOTOPOH COOpaHbl KHUTHM MEIUIIMHCKON TEMaTUKU: DJICKTPOHHBIC
BEPCHUU KaYeCTBEHHBIX IEPBOMCTOYHUKOB OT BEIYLINX M3AATEIBCTB CO BCETO MUPA.

https://rusneb.ru/ - npoextr Poccuiickoil rocynapctBeHHou OuOmmnoreku. Haunnas c¢ 2004 r.
[Ipoext HammonaneHast osnektpoHHas Oubnmoreka (HDOB) paspabareiBaercss BeaymuMu
poccuiickumu OMOIMOTEKaMu IIpy Hojepkke MuHucrepcra KyapTypsl Poccuiickoit @enepanun.
OcnoBnas nens HOb - obecrieunts cBoOOAHBIN nocTyn rpaxaan Poccuiickoit @enepanuu Ko BCeM
W3JIAaHHBIM, MU37aBa€MbIM U XpaHSAIUMCS B (DOHIAX POCCUHUCKUX OMOIMOTEK M3JaHHUAM M HAYYHBIM
paboTaM, — OT KHW)KHBIX NaMITHUKOB HWCTOPUM U KYJAbTYPHl JO HOBEWIIMX aBTOPCKHX
IIPOU3BEICHUI.

https://www.ras.ru/ - 3JeKTpOHHbIE BEpCHUU KOJNJIEKIUM :KypHaaoB «Poccuiickoii akanemMuu
Hayk» (PAH)

https://dlib.eastview.com/ - KoJulekIusl >KypHajioB «MenuuuHa U 3ApaBOOXPAHEHHE» Ha
mwiargopme komnanuu MBUC. B konnekiuio BXOAAT KypHaJIbl KaK 3a TEKYUIUH roJl, Tak U apXuB
HOMEPOB.

http://ovidsp.ovid.com/ - MoJHOTEKCTOBAsT KOJUIEKIHS >KYpPHAJIOB OT BEIYLIEr0 MEXIYHapOJIHOIO
MeauIUHCKoro wu3aarenbctBa LWW, B KOTOpbIX MyONHMKYIOTCSI aKTyajbHbIE HCCIIEIOBaHUS U
MaTCpHrabl IO pa3IndYHbIM oOacTam MEOUIINHBI.

https://link.springer.com/ - MOJHOTEKCTOBAsT KOJUICKIUS SJICKTPOHHBIX KHHUT W TOJHOTEKCTOBAs
MOJIMTEMAaTHYeCKask KOJUICKIIHS )KypHAIOB M3AaTeabcTBa Springer Nature Ha aHTJIMHCKOM SI3BIKE TI0
Pa3IMYHBIM OTPACIISAM 3HAHUH.

http://onlinelibrary.wiley.com - mogHOTEKCTOBBIE KOJUICKIIMH, KOTOPHIE BKJIIOYAIOT B ceOs Kak
TEKyIIrue, TaK U apXUBHBIC BBIMYCKH U3 Oojee yeM 1700 xypHanoB uznatenbcTBa John Wiley &
Sons, Inc., oxBaTbIBaroImue Takue 0OJACTH KaK TyMaHUTApHBIC, ECTECTBEHHBIC, OOIIECTBCHHBIC H
TEXHUYECKUE HAYKH, & TAKXKE CEIbCKOE X035HUCTBO, MEJIUIIMHY U 31]paBOOXPAHCHUE.

https://www.cochranelibrary.com - 6a3pl nanHbix KokpeliHOBCKOW OMOIMOTEKH MPEIOCTABIISIOT
MH(OPMALIMIO U JI0KA3aTeIbCTBA JIJIS MOJICPIKKH PEIICHUN, IPUHUMAEMBIX B MEIUIIUHE U JPYTUX
00J1acTSX 3JIPaBOOXPAHCHUS, a TakKe MHPOPMHUPYIOT TeX, KTO MOJIy4aeT MEIUIIUHCKYIO TTOMOIIIb.
Pecypc mo3Bosiser HaiiTH MH(QOPMAIUIO O KIMHUYECKUX MCIBITAHUSIX, KOKPSHHOBCKUX 0030pax,
HEKOKPEHHOBCKHUX CHCTEMATHYECKHX 0030pax, METOI0JIOTHYECKUX HCCIIEIOBAHUSX,
TEXHOJIOTHYECKMX U SIKOHOMHUYECKHX OIICHKaX I10 OIPE/ICIICHHOM TeMe Wil 3a00JIEBAHHUIO.

https://www.orbit.com/ - 06a3a JaHHBIX MMAaTEHTHOrO IOKWCKA, OOBEIMHSIONIAS HHPOPMALHUIO O
O6onee uyem 122 MWITMOHAX MATEHTHBIX MyOIMKANUM, MOdMydeHHYI0 U3 120 MexayHapOJHBIX
MIATEHTHBIX BeNOMCTB, BKmoudas Pocllarent, BcemupHyro opraHuzanuio HHTEIUIEKTYaJIbHON
coocrBenHoctu (BOUC), EBponeiickyto NaTeHTHYIO OpraHU3aluio.

http://search.ebscohost.com/ - momTHOTEKCTOBasK KOJUIEKIIHSI, KOTOPast BKIO4YaeT 144 sinekTpoHHbIE
KHUTU OT BEAYIIUX HAayYHBIX U YHUBEPCUTETCKUX W3/IAaTEIbCTB U OXBATHIBACT BCE AMCIUILIHHBI,
M3y4aeMble B MEUIIMHCKOM BY3e€.

https:/nmal.nucleusmedicalmedia.com/home - 6a3a nzo6paxxenuit Nucleus Medical Art Library
(NMAL). Co3gannas Nucleus Medical Art, NMAL coxepXuT pacTyliyl0 KOJUICKIIHIO
BBICOKOKAQUECTBEHHBIX WIIIOCTpAllMi W aHUMalWi, H300paXarolluxX aHAaTOMHIO, (pH3HOoIOruIio,
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https://checklink.mail.ru/proxy?es=exHmnlxy3utBdsCYJDqFeZOZFWOuwDvp9wm5qJEUVhc%3D&egid=L%2FrdsAxRhd81DkibA7EUg08rjDdTK3Z5vMTejbDPkMM%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fnmal.nucleusmedicalmedia.com%252Fhome%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4ce9994701945543&uidl=16989000301521201267&from=alexandra@books-up.ru&to=nataponi@mail.ru&email=nataponi@mail.ru

XUPYPTUIO, TATOJOTHI0, OO0JIE3HH, COCTOSIHHSA, TPAaBMBI, SMOpPHOJIOTHIO, THCTOJOTHIO U Jpyrue
MEJULIUHCKUE TEMBI.

www.jaypeedigital.com - xommiekcHas miatdpopmMa MEIMIMHCKUX DPECYpCOB Uil CTYIEHTOB,
MpenojaBaTesie, HaAyYHbIX U MEAUIIMHCKUX PAOOTHHKOB OXBaThIBaeT Oojiee 60 METUIIMHCKHX
CHEIUAIbHOCTEH, BKIIOYAasi CMEXKHbIE O00JIaCTH — CTOMATOJIOTHUI0, YyXOJ 3a OOJbHBIMH,
¢dusnorepanuto, hapmakosoruro. Ludporoit kouteHT JAYPEE DIGITAL coaepKUT KIIMHUYECKYIO
JTUArHOCTUKY, JabOpaTOpHBIE HCCIEAOBAHUS, COBPEMEHHBIE  XHPYPrHUYECKUE TMPOLEIYpPHI,
KJIIMHUYECKHE METOJIbI OT JYYIINX CIEHUATMCTOB OTPACIH IO BCEMY MHUPY.

https://eduport-global.com/ - »nexkrpoHHass OuGiMOTEKa MEIUIMHCKOW nuTeparypsl oT CBS
Publishers & Distributors Pvt. Ltd., oanoro u3 Begymmux wu3narensbcTB Ha WHauiickom
CY6KOHTI/IHCHT€, HU3BECTHOI'O CBOMMHM Kau€CTBCHHBIMU yq€6HI/IKaMI/I mo MECAWIUMHCKHUM HayKaM U
TEXHOJIOTHUAM.
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YUCJI€ 0TCYCCTBEHHOI'O IPOU3BOACTBA

6.3. JInneH3uoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOorpaMMHoOe odecrieyeHne, B TOM

Ne i/

HaunmenoBaunue

Onucanue

Koin-Bo

ITocTaBiuk

I'ne ycranosieHo

4.

[IpaBa Ha nporpammy
IS OBM
KOpIIOpaTUBHAs
JUTEH3US Ha
crienuaIbHbIil  Ha0oP
MIPOTPAMMHBIX
MPOJTYKTOB
Microsoft Desktop
School ALNG
LicSAPk OLVS E
1Y AcadenicEdition
Enterprase

Oneparmon
Hasl
cucrema
Microsoft
Windows +
0o(UCHBII
MMaKeT
Microsoft
Office

200

000 «Codtnaitn

Tpeunn»

Kadenpst u
NOApa3CIICHUs
YHusepcurera

[IpaBa Ha mporpammy
st OBM Habop BeO-
CEPBHCOB,

TIPE IO CTABIISIFOIIIIX
JOCTYIl K Pa3JIMYHBIM
porpaMMam u
yciayramM Ha OCHOBE
IaTHOPMBI
Microsoft Office mua
o0pazoBaHus
Microsoft Office 365
AS for faculty -
Annually

Opranusarn
us BKC
Microsoft
Teams

25

000 «Codrnaiin

Tpen»

JlexunoHHbIE
ayIUTOPUU

Kadenpst u
noipa3esieHus
YHuBepcurera

[IpaBa Ha mporpammy
mwirs OBM cucrema
AHTUBUPYCHOMN
3allHThI
MEPCOHAIBHBIX
KOMIIBIOTEPOB
Dr.Web Desktop
Security Suite
KommuiekcHas 3amura
+ LlenTp ynpaBieHus

AHTHUBUpYC
Has 3aluTa
(poccuiicko
e [10)

1750

000 «Codtnaitn

Tpetia»

Cepsepa, kadeapsl u
OoApa3AeiIeHUs
YHuBepcurera

[IpaBa Ha mporpammy
mit OBM  cucrema
AHTUBHUPYCHOU

3aIIUThI pabounx
CTaHIMA U (HaNIOBBIX
cepsepoB Kaspersky

AHTHBUDPYC
Hasl 3aluTa
(poccwuiicko
e [10)

450

000 «Codtnaitn

Tpenm»

Kagenps "
NO/Ipa3IeIICHUs
YHuBepcurera
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Endpoint  Security
st Ou3Heca -
CrangapTHbIi
Russian Edition. 500-
999 Node 1 year
Educational Renewal
License

[IpaBa Ha mporpammy
wis OBM  Oduchoe
MIPOrpaMMHOE
obecrnieueHue
MoitOduc
CranaapTHblil

OducHbrit
TaKeT
(poccuiicko
e [10)

120

000 «Co@rnaiin
Tpeunn»

Kadenpst
NOApa3ACIICHUs
YHuBepcurera

[IpaBa Ha mporpammy
JUTS OBM
OnepannonHas
cucremMa
00pazoBaTeIbHBIX
yupexaeHui  Actpa
Linux Common
Edition

JJIA

Omneparnon
Had
cucrema
(poccuiicko
e [10)

40

000 «Co@rnaitn
Tpen»

Kadenpst
MOApa3CIICHUs
YHuBepcurera

10.

[IpaBa Ha mporpammy
migs OBM Cucrema
KOHTEHT-(PHIIbTpaliuu
SkyDNS

dunbTpanu
s
UHTEpPHET-
KOHTEHTa
(poccuiicko
e [10)

000 «Codrnaitn
Tpena»

Cepsep

11.

[IpaBa Ha mporpammy
i OBM Cucrema
JUIsl OpPTaHMU3aIlliu |
MIPOBEACHUS BeO-
KOH(EPEHIIHH,

BeOMHApPOB, MacTep-
kinaccoB  Mirapolis
Virtual Room

Opranu3zail
uu BeO-
KOH(]epeHII
HM,
BeOMHAPOB,
MacTep-
KJIaCCOB
(poccuiicko
e [10)

000 «Codrnaitn
Tpeta»

Cepsep

12.

[IpaBa Ha mporpammy
mit OBM  Cucrema
JIMCTAHITHOHHOTO
oOyuyenuss  Pycckuid
Moodle 3KLL

VYueOubIit
nopTai (B
cocraBe
€)5(0[®
BI'MY)
(poccwuiicko

«Cornaitn
Tpeinn»

XOCTHUHT
BHEIIIHEM pecypce

Ha
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e [10)

13.

IIpaBa Ha mporpammy
mist O9BM "AUC
«BUT: Ynpasiaenue
By30M»"'

DNEeKTpOHH
bIi JEKaHaT
(B cocraBe
SUO0C
BI'MY)
(poccuiicko
e [10)
(poccuiicko
e [10)

p—

Komnanus

«IlepBbiit BUT"

Cepaep

14.

[IpaBa Ha mporpammy
mist OBM «1C-
burpukc:
BHyTpeHnHuit nopraJj
y4eOHOro
3aBe/IeHUs»
KOJI-BO
oJib30Bareneil)

(meorp.

Kopnopatu
BHBIN
noprai (B
COCTaBe
BSUO0C
BI'MY)
(poccuiicko
e [10)

000 «B36CodpT»

Cepaep

15.

[IpaBa Ha mporpammy
IS 5BM «1C-
burpuxc:
YupasjieHue caiiTom
- IKenepT»

16.

[IpaBa Ha mporpammy
1A 5BM «1C-
burpuxc: Caiir
yueOHOoro
3aBe/IeHUs»

Caiir OO
(B cocTaBe
£)5(0[®
BI'MY)
(poccuiicko
e [10)

000 «B306CodTt»

XOCTUHT Ha
BHEIIIHEM pecypce

000 «B306CodTt»

XOCTUHT Ha
BHEIIIHEM pecypce

17.

[IpaBa Ha mporpammy
w1t OBM maker g
CTaTUCTHYECKOTO
aHajau3a Statistica
Basic Academic for
Windows 12
Russian/12 English

18.

[IpaBa Ha mporpammy
w1t OBM maker g
CTaTUCTHYECKOTO

aHaau3a Statistica
Basic Academic for
Windows 10

Ilaker s
CTaTUCTHYE
CKOT'O
aHaau3a
JTaHHBIX

10

000 «Codrtnaiin

Tpeti»

Kadenpa
00IIIECTBEHHOTO
3JI0pPOBbS u
OpraHu3aIuu
3JIPaBOOXPAHCHUS

11

000 «Codtnaitn

Tpeinn»

Kagenpa
AMUAEMHOJIOTHN — 3
IT.,

Kagenpa
nato¢uzuonorun — 4
IT.,
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Russian/13 English

19.

[IpaBa Ha mporpammy
g OBM nmaker s
CTATHUCTUYECKOTO
aHanm3a Statistica
Basic Academic for
Windows 13
Russian/13 English

Kadenpa
SHUAEMUOIOTUU — 3
IIT.,

Kadenpa
dapmakonorun — 1
IT.

56.

[IpaBa Ha mporpammy
s OBM maker mig
CTATUCTHYECKOTO
aHanu3a Statistica
Basic Academic for
Windows 13
Russian/13 English

000 «Codtnaitn
Tpeunn»

Kadenpa
HOPMaJIBHOU
¢dbusmnosoruu — 4 mir.,

Kadenpa
CTOMATOJIOTUH
JIETCKOTO BO3pacTa u
OpPTOJOHTHH — | IT.

57.

[IpaBa Ha mporpammy
s OBM maker mig
CTaTUCTHYECKOTO
aHaInu3a Statistica
Basic Academic for
Windows 13
Russian/13  English
(ceteBas)

75

000 «Codrnaiin
Tpen»

Kadenpa
MEIUIIMHCKOU
¢buzuku

50

000 «CodTtnaitn
Tpena»

Cepsep
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