[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: Naenos BaneHtH Hukonaesuy

[lomxHocTb: PexTop

[lata nognucams: 20.06.2024 10:50:4@ LI IEPAJIBIIOLE 'OCY JIAPCHBEINNIOE BIOJDKETIION
Yrukanbhbiit nporpammibiit AP AZOBATEJIBHOE YUPEA IEHAE BLICTHTETO OBPAZOBALIMS

a562210a8a161d1bc&iﬁ4¢ﬂbﬂﬂdalomfm8ﬁ?€wm3éﬁmﬂlqm EJHMTC KN VIIMBEPCUTET»
[PABOOXPATIEITUS POCCUUCKOM ®1JEPALMA

PABOYASI TIPOT'PAMMA JIHCHMILIVILI
MOJEKYJIAPHAS BAOIOLVS

Yponcun oGpazosaitiy
Briemee - Marnerparypa
Haupasicime 1o groroskn
06.04.01 - Buonorss
Haupagicimocets (Hpodiin) 1O oToRKy
CospesMenbic #idOPMAHOIBILIC TCXHOMOIHN B MEMIMIE 1t GHONOHI
Kamsdrocarps
Marucrp
Popma obyHCin
Quiro-2aoiias
JLinst nprema: 2024

Yipa - 2024



Hpu pazpaborie paBoucii iporpamms yuchnol Jacimmin i OCHOBY HONOKCHLI
1) Depcpaminit rocy @perseinbii obpasoBare/mnit cramj@pr suiciicro odpasoBaims

Marucrparypa 1o uaupawicnmo nojprotoskn 06.04.01 buosorns, yrsepaiemisit npukazom
Murmereperna Hayxn u suicimero odpasosais Poccuiickoil Mejieparmn Ne 934 o1 @l 1» anryera 2020
I

2) YueOnnii wian no naupasienmo nojrorosku 06.04.01 — Buosorns. HALPABJICHIIOCT T
(podnein) wojworosky Conpesermibic. HHMOPMANMIOMIIHC TCXIOAOIHH B MCMITANG B DHOSOITH,
YIBCPANCHIIBIE Y HEHBIM COBCTOM (PE/ICPAILHOIO FOCYPCTBEIIONO BIOJGKEION0 0BpasoBaremioro
YOPCRJICINs BHICHICIO 00pazoBanuy «Batkupernii ToCy@PCTHEMILIN MEMIMICKI YIHBCPCHTCTY

Mutmereperna spasooxpancius Poceriickoit Bejieparm or «_QQ» ﬂfp 2024r., npatokon Nol

Pabosas  nporpamya  yueOnodt jmcimumnn  ojobpena wa  sacei@umi Kkade)pu
(yuj@aMeIrTansHoil 1 IPHKIQIION MEKPOOHOIOITH OT « f_ o @202, Hporokon No d

Sasejyromwmit Kade/poit @k ! 'mvpanona MLA.

Pabosas nporpavya yueGnoi Jmcimumint ojofpena  Yuehno-MerojiIcckuM ConeTom
Herrrpa minosainonmsix 00pasoBaTC/BIBIX HPOIPAMM O « 0'97» &Y 200, HPOTOKOH Ne J\

[[pejicesarein Yachuo-Meroiuaeckoro conera
Tlentpa ninoBaiHonHEIX 00pasOBATEIBILIX UPOIPAMM gﬁ’)_ T.H. Twrosa
Paspaboranku;

baiimues AX, 6.1, upodieccop kadespnt hymamerrantioi w upukia ol MUKpoGHOIOTHA
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COIEPXKAHUE PABOUYEH IIPOI'PAMMBI:

[TosicHuTenpHas 3anucka

lenp W MeCTO JUCHHMIUIMHBI B CTPYKType 00pa3oBaTelbHOM
MIPOrPaMMBI

[lepeueHp MMIAHUPYEMBIX pPE3YIBTATOB OOYYCHHUS MO JTUCIMILTHHE,
COOTHECEHHBIX C YCTAaHOBJICHHBIMA B 00pa30BATEIBHON MpOrpaMMme
WHIMKATOPAMH JIOCTH)KEHUS KOMIICTCHITHN

TpeboBaHus Kk pe3yapTaTaM OCBOCHUS y4eOHON AMCIIMILIMHBI

Tumns! 3a7a4 npogeccCHOHaTbHON AESTENbHOCTH

[TepeueHb KOMOETEHIUI U UHANKATOPOB JOCTUKEHUS KOMIIETECHIIAN
C YKa3aHHEM COOTHECEHHBIX C HUMH 3aIlJIAHUPOBAHHBIX PE3YJIBTATOB
00yUYeHHUs 1O TUCITUTIITHE

Copneprxanue paboueit mporpaMmbl

O6bem yueOHOM AUCUUITINHBI (MOAY/S) U BUJIbI y4eOHOU paboThI
[lepedyenr pa3genoB y4eOHOW MUCHMIUIMHBI W KOMIIETEHIIMHA C
YKa3aHUEM COOTHECEHHBIX C HUIMHU TEM Pa3JIeJIOB JTUCITUTLTHHBI
Pa3znenbr yaeOHOM MUCIUIUIAHEL, BUABI y4eOHOU ACATETLHOCTH U
(hopMBI KOHTPOJIS

HazBanue TeM neKIuii 1 KOJIMYECTBO YacOB 1O CEMECTPaM Y4eOHOM
JUCLMIUTAHBL (MOTYIs)

Ha3zBanue TeM npakTHYeCKHX 3aHSATUM, B TOM YHUCJE MPAKTUYECKOU
MOJrOTOBKM M  KOJMYECTBO 4YacoB IO CeMecTpaM YyueOHOM
JTUCITUTITAHBI (MOJTYJIs)

JlaGopaTopHBIil MPAKTHKYM

CamocTtosTenpHas paboTa 00yJdaromerocs

@DOH/JT OLIEHOYHBIX MaTepPHAJIOB JJIsl KOHTPOJIS YCIIEBAEMOCTH U
pPe3yAbTAaTOB OCBOCHUS YIYCOHOM MUCIUILIMHBI (MOTYJIs)

[lepeueHb KOMIETEHIINI U HHIUKATOPOB JOCTHKEHUSI KOMIIETEHLIUN C
yKa3aHUEM COOTHECEHHBIX C HHUMH 3aIllIaHUPOBAHHBIX PE3YJIbTaTOB
oOy4enus no aucuuruinHe. OnrcaHue KPUTEPUEB U IIKaJ OIICHUBAHUS
pe3yNbTaToOB 00yYEHUs O TUCIUIUINHE.

TunoBbie KOHTPOJIBbHBIE 3a/ITAHUS UM UHBIE MaTepUaIIbl, HEOOXOUMbIE
JUIA OIICHUBAHMS PE3YJIbTaTOB OOyYeHHs MO y4eOHOW AUCUUILIMHE
(MOynsl), COOTHECEHHBIX C YCTaHOBIEHHBIMH B 00pa30oBaTeIbHOM
MPOrpaMMe WHIAUKATOPAMH J0CTUKESHHS KOMIIETEHIUI
Y4eOHo-MeToin4YecKkoe U HHPOpPMAIOHHOE obecieueHrne yueOHon
JTUCLMILTAHBL (MOTYIs)

[lepeueHb OCHOBHOI U JOTIOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOMN
JUIS OCBOEHUS Y4eOHOM AUCIUTUTMHBI (MOJIYIIS)

[Tepeuens pecypcoB HHMOPMAITMOHHO-TEIIEKOMMYHUKAIIHOHHOM CETH
«HTEepHET», HEOOXOMUMBIX AN OCBOCHHUS Y4EOHOW TUCIUILIMHBI
(Mozyrst)

MarepuanbHo-TeXHUYECKast 0a3a, HeoOXoquMasi IIsl OCYIIECTBICHUS
00pa3oBaTenbHOTO Mpolecca Mo y4eOHOU JUCIUITIHNHE (MOTYIIsS)
MarepuanbHO-TeXHUYECKast 0aza, HeoOXoaumMast sl OCYIIECTBICHUS
00pa30BaTenbHOTO MpoIecca Mo y4eOHO! UCIUILTHHE (MOTYIIs)
CoBpemeHHbIe IpoecCuOHANbHBIE 0a3bl TaHHBIX, HH(POPMAIIMOHHBIE
CIPAaBOYHBIE CHCTEMBI

JlunieH3snoHHOE€ W CBOOOJHO pacCHpOCTpaHSIEMOE MPOrPaMMHOE
obecrnieueHune, B TOM YUCII€ OTE€YECTBEHHOTO ITPOM3BOJICTBA
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1. [TosicHUTEIBHAS 3aIIUCKA

1.1. lleab 1 MeCTO IMCUUILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOI POrpaMMbl

Huctuminna «MolekysipHasi OMOJIOTUS» OTHOCUTCS K 0053aTeIbHON YaCTH.
JucuuninHa u3yyaercs Ha 1 Kkypce Bo 2 cemecTpe.
Lenpto ocBoeHUs yueOHOU MUCUUIUIMHBL (Monyiis) «MonekymaspHas OUOJIOTHs»

ABIIACTCA

oOyyJaromuxcs

(dbopmMHpoBaHuE

Cco

peKOMOMHAIMEN U TeHETUYECKUM aHAJIU30M.
1.2. IlepeyeHb IUIAHUpPYEMBIX Pe3yJbTATOB O0y4YeHHS IO IMCUMILINHE,

COOTHECEHHBIX C

YCTAaHOBJICHHBIMH B

HHAUKATOPAMM JTOCTHKEHHUSI KOMIIEeTe HIIU

MPEICTABICHUS
MPOTEKAIOIIMX B JKUBBIX OpraHM3dMax Hu 00 HX peryssiui,
CTPYKTYPHO-()YHKIIMOHATLHON

0 MOJICKYJISIPHBIX mponeccax,
O3HAaKOMIJICHHC

OpraHu3aluen reHoma,

o0pa3oBaTeJibHOI  MporpamMme

CUTyalluidi Ha OCHOBE
CHCTEMHOI0 MOAX0]1a,
BBIPa0aTHIBATh

CTpaTEruIo ACUCTBUI

MCKIY HUMHU,

Kon n Kon n HammMeHOBaHMe Pe3ynbTaThl 00y4yeHUsI 110 y4eOHOM
HAMMEHOBaHHUe HHAUKATOPA 10CTHKEHUS AUCHHUILIMHE (MOLYJII0)
KOMIIeTeHIIMHU KOMIIETEHIIUH
YK-1. Croco0eH | VK-1.1. Ananusupyer | 3HaTb  METOJABI  aHanM3a IMPOOIEMHOM
OCYHICCTBJIATD MpOOJIEMHYIO CHTYallMIO KakK | CUTyallud B 00JacTH  MOJIEKYJISIpHOM
KPUTHYECKUM AHAIU3 | CHCTEMY, BBISABIISAA €¢ | OMOJIOTHH, BBIABIISISL €€ COCTABISIOIIME U
Hp06HeMHI)IX COCTaBIAOIIUC n CBA3HU | cBsI3U MEXIY HUMU.

VK-1.3. Kputnuecku
OIICHUBAET HAJEKHOCTD
UCTOYHUKOB  HH(pOpMaLuuy,

paboTaeT ¢ MPOTUBOPEUUBOU

YMmeThb KPUTHYCCKN OLCHUBAThL HAYYHBIC
JOCTHIXXCHHUSA B obnactu MOJ'ICKy.TIHpHOI‘/'I
6I/IOJ'IOFI/II/I, CHCTCMHO NOAXOIUTh K
PEUICHUIO 3a1a4.

uHbopMalmenn U3 PpasHbIX
VCTOYHHUKOB.
Brnanets MOIXOJaMH B oOmactu
YK-1.4. PaspabatbiBact u MOJIEKYIISIPHOM OHOJIOTHH, TCHHOM
COJIepXKaTEIbHO
WH)XXCHEPUH U CMEXKHBIX JUCHUUIUIMH JUIs
apryMEHTUPYET  CTPaTEruio .
. | pereHus mpoOIeMHBIX CUTYalIUH.

pelieHus poOIIeMHO

CUTYaLIHU Ha OCHOBE

CUCTEMHOTO u

MEXIUCLUIUITMHAPHOTO

II0JIXOJI0B
OIIK-6. Cnoco0en | OIIK-6.1. I/ICHOHL3yeT 3HaATh 0 MyTAX u MEPCIEKTUBAX
TBOPICCKH SHaHHA 0 IyTaX 1 | COBpEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI
[PUMCHATD 1 | IEPCICKTUBAX TPUMCHCHHUS | B 0OIaCTH MOJIEKYISIPHONW OMOJIOTHH.
MOAU(UIPOBATH COBPEMEHHBIX
COBPEMEHHBIE KOMITBIOTEPHBIX TEXHOJIOTHH
KOMIIBIOTEPHBIE B OHOJIOTMUECKUX HayKax H
TEXHOJIOTUH, o0Opa3oBaHuy;




paboraTh C
podeccuoHATLHBIMH
Oa3zamu JIAHHBIX,
npoeccuoHaIbHO
0GOopMIIATH u
MPEACTABIIATh
pe3yJIbTaThI
pa3paboTok

HOBBIX

OIIK-6.2. PaGoraer C
npodeccuoHAIbHBIMU
0a3zaMu 1 OaHKaMH JIaHHBIX B
n30paHHOH obnactu
npodeccnoHaTbHOM

NS TEIIbHOCTH,

YMetb paboTath ¢ npohecCHOHATLHBIMU
6azamu ganubix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B o61actu MOJICKYJIIPHOU
OHOJIOTHH

OIIK-7. CniocobeH B
cdepe cBoei
npodeccuoHaTbHOM
JeSITEIIEHOCTH
CaMOCTOSITEIIEHO
OTIPENICIIATh
CTpATETHIO U
poOIeMaTUKy
HCCIICOBAHHI,
MIPUHUMATh PEIICHUS,
B TOM YHCIIC
WHHOBAITUOHHBIE,
BBIOMpATH U

MO (UITUPOBATH
METO/Ibl, OTBEYATH 3a
KadecTBO padoT u
BHEJIPEHUE UX
pe3yNbTaToB,
obecreunBaTh MEPHI
MPOU3BOJCTBEHHOM
0€30MacHOCTH NPU
pelieHnu
KOHKPETHOM 3a/1auu

OIIK-7.1. Ucnons3yeT
3HaHUS U OCHOBHBIC
HWCTOYHUKU U METOJIBI
TIOJTydeHUS
npoecCuoHaIbHOU
“H(pOpMaIIUU, HATIPABICHUS
HAYYHBIX HCCIIEIOBAHHIA,
COOTBETCTBYIOIINX
HaIpaBJIEHHOCTH TTPOTPAMMBI
MarucTpaTyphl;

3HaTb OCHOBHBIE MCTOABI  TTOJIYYCHUSA
npodeccHoHaTbHON uHpOpMaIHH,
HaIllpaBJICHHUA HAYYHBIX I/ICCJ'IG)IOB&HPI?I B
00JIaCTH MOJIEKYIISIPHOW OMOJIOTHH

OIIK-7.2. BeisiBuseT
MIEPCIIEKTHBHBIC TIPOOJIEMBI U
dhopmynupyeT MPUHIIUATIBI
pEILICHUS aKTyalIbHBIX
Hay4YyHO-HCCIIEI0BATEIbCKUX
3a/1a4 Ha OCHOBE
WCIIOJIb30BAHUS
KOMIUTIEKCHOM HH(pOpMAIIHH,
B TOM YHCJIE Ha CThIKE
o0OnacTell 3HAHUS;

VYMmeTb BBISABJIATH MEPCICKTUBHBIC
npoOJeMbl W CHOCOOBI  perieHus
AKTYAJIbHBIX HAYYHO-HUCCICA0BATCIbCKHUX
3aJady = Ha  OCHOBE  HCIIOJIb30BAHUSA
KOMIUIEKCHOW MH(pOpMaIui, B TOM YHUCIE
Ha CTBIKE MOJIEKYJSIpHOW OWONOTUH U
T€HHOW WHKEHEPUU

2. TpeboBanusi K pe3yJbTaTaM OCBOEHUS YUEOHOH AU CIUIIUHBI

2.1. Tunsl 32124 npo¢ecCHOHAIBLHOM 1eATeJIbHOCTH

3anaq1/1 HpO(beCCHOHaHLHOﬁ ACATCIbHOCTH, KOTOPBIC JICKAT B OCHOBC IIPCIIOAdBaHU A
yqe6H0171 JUCHHUIUINHBI. HAYYHO-UCCJICO0BATCIbCKAs, II€JarOrn4eCcKasl.

2.2. TlepeyeHb KOMIETEHUMH, NHAUKATOPOB JOCTUKEHUSI KOMIETEHUHH W
HHAEKCA TPYAOBOH QYyHKIMHU

Homep HNupexce Ilepeuennb
Homep/ nagexc i
P WHAMKATOpA o TPYA0BOH NMPAKTHYeCKHUX
KOMIIeTeHIINH HKINH U ee HABBIKOB 110 HOYHDbI
11/ Ne KOMIIETCHIIUH y Oneno ¢
(WM ero 4acTH) ( ) coaepikaHue OBJIAJICHUIO cpeacTsa
HJIH ero 9YacTH) 1 -
H ee CofepIKAHMe KOMIIeTeHIIneH
ero coJep:KaHue
1 2 3 4 5 6




npoheccuoHaIbHO

| YK-1. Cnocoben | YK-1.1. TIOUCK KOHTPOJIbHAS
OCYILIECTBJIIATh AHanu3upyer HEO0O0X0IUMOM pabora,
KPUTHYCCKHH IPOOJICMHYO HAy4YHOM cobecenoBanue,
aHaliu3 CUTYallUIO KaK uH(pOpMAIINH; TECTUPOBAHUE,
HpO6JICMUHI)IX CHCTEMY, BBISBIISS CIOCOBHOCTE CHTYAIMOHHbIE
CUTYaIMii Ha €€ COCTaBIISAIOIIHE CAMOOPrAHM3AIN U | 33]124H
OCHOBE U CBS3U MEXILY
caM000pa30BaHUIO

CHCTEMHOTO HUMH.
MOJIX0/a, VK-1.3.
BbIpa0aThIBATh Kpurnuecku
CTpaTeruio OLIEHUBACT
NENCTBUN HAJIE)KHOCTh

HCTOYHHUKOB

nHpopmanuy,

pabotaer ¢

MIPOTUBOPEUYNBOMN

nHpopmanuen u3

pa3HbBIX

HCTOYHHKOB.

VK-1.4.

PazpabarreiBaer u

COZIepKaTEIbHO

apryMeHTHpYeT

CTpaTeruto

peleHus

poOIeMHOMN

CUTYallUu Ha

OCHOBE

CHCTEMHOIO U

MEXTUCLUIUIMHAPH

Oro MOJIXO0/0B.

| OTIK-6. OIIK-6.1. CIIOCOOHOCTh KOHTPOJIBHAS

Cniocoben Hcnomssyer CaMOCTOATCIIEHO paboTa,
TBOPYECKH 3HaHMA O IYTAX U UCIOJIb30BATh cobeceioBaHuE,
IPUMEHSTH U TIEPCIIEKTHBAX COBPCMCHHBIC CUTYyal[HOHHBIC
MOIM(DHUIMPOBATL | HPUMEHEHHS KOMIILIOTCPHBIC 3a7a4u,
COBpEMEHHbIE COBPEMEHHBIX TCXHOJIOTHH JUTA MUCbMEHHOE
KOMIIBIOTEPHBIE KOMITBIOTEPHBIX pOBEACHHA TECTUPOBAHUE
TEXHOJIOTHH, eXHONOMII B TeOpeTHeCKOn 1
paboTaTh ¢ B0 O HIECKIX 9KCIEPUMEHTATIbHON
npodeccHoHaIbH Hay4HO-
bIMHU 0a3amMu Hayrax u UCCIE0BaTENbCKON
JIAHHBIX, 00pa3soBaHMH. paboTsl
npodeccuoHalbH OTIK-6.2.
0 0OPMITH 1 Paboraer ¢
TIPE/ICTABIIATh npodeccuoHanbHbI
pe3ynbTaThl MH 0a3aMH U
HOBBIX 0aHKaMU JIaHHBIX B
pa3paboTox n30paHHON

obnactu




U NeITENbHOCTH.

| OIIK-7.
Cnocoben B
cdepe cBoeit
npodeccrnoHabH
OH JAeSATENbHOCTH
CaMOCTOSITEIIEHO
OTIpEeNIeNATh
CTPATETHIO U
npooOIeMaTuKy
HCCIICOBAHHH,
MIPUHUMATH
pEIICHHS, B TOM
qrcie
WHHOBAI[UOHHBIC,
BBIOMpATh U
MOAU(PUIMPOBATD
METOIbI,
OTBEYATH 32
KayecTBO paboT 1
BHEJIPCHHE UX
pe3yIbTaTOB,
obecrieunBaTh
MEpHI
MIPOU3BOICTBEHHO
i1 6e30MacHOCTH
MIPH PEIICHUN
KOHKPETHOU
3aauu

OIIK-7.1.
Hcnonb3yer
3HAHUS U
OCHOBHEBIE
UCTOYHUKHU U
METOJIbI ITOJTY4CHUS
npoeccuOHaTHLHO
it uapopmarmm,
HaIpaBJICHUS
HayYHBIX
HCCIIEJOBAHMI,
COOTBETCTBYIOIINUX
HaIPaBJICHHOCTH
MIPOTPAMMBI
MarucTpaTypshl.
OIlK-7.2.
BruisBasier
MEPCIICKTHBHBIC
poOIEeMBI 1
dbopmynupyer
TIPUHIIUIIBI
pelieHus
aKTyaJIbHBIX
Hay4yHO-
HCCIIEI0BATENIbCKU
X 33/1a4 Ha OCHOBE
UCIOJIb30BaHUS
KOMIUJIEKCHOM
uHdopmaruu, B
TOM YHUCJIE Ha
CTBIKE 0oOJyacTei
3HAHUS,

CIIOCOOHOCTH
CaMOCTOSITEIBHO
MIPOBOJNTH
TEOPETUICCKYIO U
IKCIIEPUMEHTAIBHY
1)

Hay4YHO-
HCCIICIOBATEILCKYIO
paboty B obsactu
MOJIEKYJIIPHON
OMOJIOTHH U
CMEXKHBIX
JUCTIUTUTAH

KOHTPOJIbHAS
pabora,
cobece0BaHuE,
CUTYallUOHHBIC
3aa4u,
IIUCEMEHHOE
TECTHPOBAHUE

3. Coaep:xanue pabo4eil mporpaMmbl

3.1 O0bem y4eOHO# JUCHUILVINHBI (MOAYJIs1) U BUABI y4eOHOH padoThI

Beero uacon/ | CeMeCTPbI
Bupa yueOHo# padoThl 3a4eTHBIX 7
€AMHHIL 4acoB
1 2 3
KonrakTHasi pabora (BCcero), B TOM 4ucCIe: 84/2,33 84
Jlexuuu (JI) 28/0,78 28
[Ipaktuueckue 3ausarus (113), 56/1,55 56
CamocrosiTesibHas padoTa 00yuawuerocsi, B TOoM 4ucie: 168/4,67 168




[oaroroBka K 3austusm (I13) 114/3,17 114
IHoxroroBka k Texymemy koutposto (ITTK) 36/1,0 36
IToaroroska k npomexxyrounoMmy kourposnto (I11I1K) 18/0,5 18
Buj npomeskyTouHoii artectammu | Dx3ameH (D) 36/1,0 36
qac. 288 288
HUTOI'O: O6mas Tpya10eMKOCTh 3ET 2 2

3.2. Ilepeyennb pa3aesioB y4eOHOM TUCHMIIIMHBI M KOMIIETEHIIUI ¢ YKa3aHUEM
COOTHECEHHBIX C HUMU T€M Pa3/1eJ0oB AUCUUILTHHbI

Nen/m HNupexc HaumeHoBaHue
KOMIIeTeHIH pazaena yuyeOHoi Coaep:xkanue pasjesia (TeMbl pa3aesioB)
U JUCHHMILINHBI
1 2 3 4
1. | YK-1 .
OITK-6 BBenenue B Kpatkass wucropust CTaHOBJIEHHS MOJEKYISPHON
OIK-7 MOJIEKYJISIPHYIO ouosiornvi. OCHOBHBIE OTKPBITHS MOJIEKYJISIPHOU
OHMOJIOTHIO O6uonoruu. 3aaa4u MOJIEKYJISIpHOU OMoJIoTun
2. | YK-1 Mukpockonusi. PeHTreHOCTPYKTYpHBIA — aHalu3.
OIIK-6 MeTo . | PagnoakTuBHbIE H30TOIBI.
OIIK-7 JIbL MOJICKYIAPHOH VYasTpaneHTpudyrupoBaHue. Xpomatorpadusi.
OuoIoTHN.
Onekrpodopes. Kymprypa kimerok. beckimerounsie
cucTteMbl. MOHOKIIOHAJIbHBIE AaHTUTENA.
3. | YK-1
OIIK-6
OIIK-7 AMHHOKHUCIIOTBI Crtpoenue, cBoiCcTBa U (HYHKIIMM aMHUHOKHCIIOT.
4. | YK-1
OIIK-6 CtpoeHue u cBoMcTBa NeNnTUIHOM CBsI3U. CTpOCHHUE,
OIIK-7 ITentuns! u Oenku N
CBOMCTBA M (DYHKIIUU TENTHJIOB
5 | YK-1 [lepBuunas  crpykrypa  OenkoB.  Btopuunas
OIIK-6 CTpyKTypa  O€NKOB.O-CIHpaib,  [3-CTPYKTYPBHI.
OIIK-7 CrpykrypHas CepxBTopuyHas cTpykrypa. JJomensl Tpernunas
opranusaius 0eiaKoB CTpykTypa Oenka. CBsS3uM  CTaOMIM3UPYIOIINE
TPETUUHYIO CTPYKTYpy OenkoB. YerBepTHuHas
CTPYKTypa OEIKOB.
6. | YK-1 [lepBuuHass CTpyKTypa HYKJIEHMHOBBIX KHCIOT.
OIIK-6 Konpopmanys KOMIOHEHTOB HYKJIEMHOBBIX KUCJIOT.
HyxnenHoBbIE KUCIIOTBI,
OIIK-7 JTHK MakpomonexynsipHas CTPYKTypa JIHK.
[Homumopdusm nsoiinoit cnmpanu JTHK. dopmsr
JIHK. Cepxcnupanuzauus JJHK, Tononzomepasbl
7. | YK-1 Crpyxtypa u ¢pynkuus PHK. Makpomonekynspras
OIIK-6 PHK ctpykrypa PHK. Buasl PHK. Konnenums «Mup
OIIK-7 PHK».




8. | YK-1 Crpykrypa OakTepHaIbHOU XPOMOCOMBI.
OIIK-6 Crpykrypa IIPOKAPUOTHYECKHUX T'EHOB.
OIIK-7 bakrepuanbuble miasmunel. CTpykTypa reHoma

Crpykrypa F€HOMOB | DYKAapHOT. Kuneruka peacconuanuu

IIPO- U DYKApUOT nenarypupoBaHHod JIHK u cinoxHOCTH reHoMa y
sykapuoT. IlocrnenoBarenbHOCTH  HYKJIEOTHIOB
YKapUOTHYECKOTO reHoMa. Crpykrypa
HYKapHOTHYECKOI0 FeHOMa

9. | YK-1 benku u gepMeHThI, ydacTBYIOIINE B PEIUIMKALUN
OIIK-6 JHK. Pennukanust xpomocomsl E.coli. Peruukarus
OIIK-7 Perumiatmst JTHK XpoMocoM y aykapuoT. buocunres JIHK Ha maTpune

PHK (o6paTHast TpaHCKPHIILIHS)

10.| YK-1 PHK-nmommmepasel. MHunmanus TpaHCKPUIILMH.
OIIK-6 JJIOHTANHS. TepMuHanys TPAHCKPUIILUH.
OTIK-7 Tpanckpunuus Yip A

HpoKapHOT erylsluus  TPaHCKPHUIILUU. KTHBAaTOPbl U
penpeccopsl Tpanckpunuuu. OnepoH. Heratusnas u
MO3UTUBHAS PETYIISIUS.

11.| YK-1 Perynsuus
OIIK-6 TPAHCKPUIILIUU y | Perynsauus tpanckpunuuu y 6akrepuodara A.
OIK-7 OakTepuodara A.

12.| YK-1 PHK-nommmepazpl.  @akTopbl  TPAHCKPHUIILIHH.
OIIK-6 Tpanckpumus y | PeryastopHsie IMOCIENOBATENBHOCTH: 3HXAHCEPHI,
OIIK-7 3YKapHOT. CaiiJIGHCOPBI, aJaNTOPHBIC IEMEHTH. MeanaTopbl.

[TpoayKThI TpaHCKPUIILIUI

13.| YK-1 XpomaTuH U oOwias
OIIK-6 (ToTanbHas) perysanus | AueTwiupoBaHue T'HCTOHOB. DochopunupoBanue
OIIK-7 TPAHCKPUIILIUU y | TuCTOHOB. JleMUHYyLIHMSI XpOMaTHHA

JyKapuoT

14.| YK-1 [Ipoueccunr y mnpokapuot. I[Iponeccunr TPHK u
OIIK-6 pPHKYy syxapuort. Ilpoueccunr MPHKy sykapuor.
OIIK-7 [Ipoueccunr PHK MexaHu3Mbl CIIaicUHra. AJIbTepHATUBHBINA CILJIaii-

CUHT. YJIaJeHHe «JTUIIHUX» MOCIeI0BaATEIHHOCTEH.
[Ipucoenunenne numMoaupuUKaIUsI HyKJICOTUIOB.

15.| YK-1 Pazpymienne MPHK Gakrepuii ¢ 5-konua: s¢dexr
OIIK-6 nosioxkeHus. Paspymenne MPHK sykapuor ¢ 3-
OIIK-7 Pacmmag MPHK koHna. Poms momu(A) ¢dparmenra. BrhusHue

IPOLYKTOB TpaHciasauuu Ha pacnag MPHK. Biausaue
nurangoB Oenka Ha pacnaag MPHK.

16.| YK-1 I'emernueckuii kox. AKTHUBalus aMHHOKHCIOT.
OIIK-6 buocnnres GenKa: | pygocomer. PuGocomansusie PHK. ChssbiBanme
OIIK-7 TPAHCIALMSA,  GOIIMHT, | 4y ymokucior ¢ MPHK. D YHKIMOHAIBHEIE LIEHTPBI

MOTUHKALHSL. pubocoM. VHMIManys, dJIOHTamus U TEPMUHALMS

TPaHCKPUITLIUH. ITommcomsl. Ocobennoctu




TPAHCIALMN y MPOKAPHOT U B MHUTOXOHAPHSIX.
WHruOuTOpHI TPAHCIIALUY Y TPOKAPUOT U SYKAPHOT.
@ongunar  O6enkoB.  DakTOpbl,  ONpPENEISAIONINE
IIPOCTPAHCTBEHHYIO CTPYKTypy OenkoB. Moxenu
cBopaunBaHus  OenkoB. ®akropel  osauHTa.
®epmeHTHI (PouHTa.

17.

YK-1
OIIK-6
OIIK-7

PexomOunams

l'omonornunas pekoMOMHALMS, calTCIIenUpHIHAS
peKOMOMHALIMSL, SIKTOIMYECKask peKOMOMHAIUS

18.

YK-1
OIIK-6
OIIK-7

[Iporpammupyemas
KJIETOYHAas CMEpTh
(amomTo3)

[Iporpammupyemas kjieTouHas CMepTh (amonTo3)

19.

YK-1
OIIK-6
OIIK-7

O01mue
METOIbI
WHXXCHEPUHU

NPUHIUIIEL U
TE€HHOU

IIpenmer u 3amaun reHHOW MHXKeHepuu. Pa3zButue
METOJIOB MOJIEKYJISIpHOW TeHeTHkH. [IpakTtrnueckoe
WCITOJIb30BaHNE HAYYHBIX JOCTIKCHHH B 00JacTH
($U3UKO-XMMHUECKON OHMONIOTMH B OMOUHIYCTPHH.
OOmass cxema TPOBENCHUS T€HHO-WHKEHEPHBIX
pabotr. DepMeHThl TEHETHYECKOW HWHXKEHEPHUH.
MeTtoapl KOHCTPYMPOBAHHS THOPHUIHBIX MOJIEKYII
JHK in vitro. Bekrtopueie wmomekyiasl JHK.
Beenenne monekyn JIHK B kietku. Metoabt oT60pa
ruOpUIHBIX KJIOHOB. PacmmdpoBka HyKICOTHIHON
MOCIIE-BaTEIIbHOCTH dbparMeHToB JHK.
Ammundukanus  mocienosarensaocrein  JIHK in
vitro.

20.

VK-1
OIIK-6
OIIK-7

BexropHas cucTeMa
rpaMoTPUIATEILHOM
oakrepun  Escherichia
coli

Beenenue mnasmMuaabix u paroseix mosiekyn JJHK B
kietku E. coli. CtpoeHue KICTOYHOM CTCHKHU
rpaMoTpunarenabHblx  Oaktepuil. CdepormiacTsl.
«KanpuueBsie» KOMIIETEHTHbBIE
Onekrponopanusa. YmnakoBka JIHK c¢ara nsambna B
Karcuapl in Vitro. Mosekysisipabie BeKTOpbl E. coli.
Kionupyromue IJ1a3MU/JIHbIE BEKTOPBI.
Mounekynspubsie BekTopel Ha ocHoBe [IHK ¢ara
asmoa. HckyccTBeHHbIE OakTepuanbHbIC
xpoMmocombl. @azmupl. Kinonupyromne BEKTOpbI Ha
OCHOBE HUTEBHJHBIX (QaroB. Parmuasl. BekropHbie
Ia3Mubl, oOOecreunBamIIue MpsSMOH  OTOOP
rubpuansix  JIHK. Bekropsl, oGecneunBaroniue
IKCIIPECCUIO UY)KEPOJTHBIX T€HOB B KieTKax E. coli.
Bextopel E. coli, nerepMUHHUPYIOIINE CEKPEIHIO
YyXKEPOIHBIX OEIKOB.

KJICTKH.

21.

YK-1
OIIK-6
OIIK-7

Dkcnpeccus U
BBIICTICHUE IIETIEBBIX
0enKoB

KoHcTpynpoBaHue CcekpeTHpyOIUX OpPraHUu3MOB.
Mertabonunueckas MHXeHepHs. Boiienenue




TeHETUYECKU-MOJU(PHUIUPOBAHHBIX OPraHU3MOB H
npobiemMa yaaneHusi MapKepHBIX T€HOB.

22 | YK-1 Joctrxenue O¢ddexr g03b TreHAa  OpU  MOJICKYISPHOM
OIIK-6 TOBBILICHHOW KJIOHHPOBaHHH. Brusinue adpdexTrBHOCTH
OIIK-7 HPOTYKIUH OCJIKOB, | TPAHCKPUIIIMKA KIOHHUPOBAaHHBIX T€HOB Ha YPOBEHBb

KOJIUPYEMBIX ~ TCHaMH, | UX OJKcrpeccud. [loBbimieHne APPEKTUBHOCTH
KJIOHUPOBAHHBIMU B | Tpancisinuun  Marpuunbix  PHK  CraGumuzarms
xierkax Escherichia coli. | uyxepomusix MPHK u GenkoB B kietkax E. coli.

23.| YK-1 CpaBHUTEIBbHBIN aHaym3 OpraHu3aluu U
OIIK-6 peanu3anuu  TeHeTHYeCKod  uHpopmaimu  y
OIIK-7 DKcIpeccHs IPOKApHOTA u 3YKapHOT. DKCIpeccus

KJIOHUPOBAHHBIX XPOMOCOMHBIX JYKapUOTHYECKHX T'CHOB B KIIETKAaX
J3YKAPUOTHYECKUX TEHOB | E. coli. Knonuposanue JAHK-konwmit
B kiuerkax Escherichia | sykapmornueckux matpuunbix PHK w  wmx
coli skcnpeccus B kiaetkax E. coli. Dxcnpeccus B E. coli
XAMHKO-(DEPMEHTATUBHO CHHTE3MPOBAHHBIX TCH-
9KBUBAJICHTOB PYKAPUOTUYECKUX MOJUTICTITHIOB.
24.| YK-1 Beenenne wmonekyn JHK B kimerkm Bacillus.
OIIK-6 CTpoeHue KICTOYHOM CTEHKH TPaMIIOJIOKHUTEIBHBIX
OIIK-7 6akrepnii. TpaHCc(hOpPMAIHs KOMIETEHTHBIX KIETOK.
VHUBepCaTbHBIE METOJABI BBEICHUS  ILIa3MUI.
Tpauchekuus. Monekynspusie Bektopsl Bacillus.
KioHupyromue BEKTOpPl Ha OCHOBE IUIa3MUJ
CTaMIOKOKKOB U CTPENTOKOKKOB. Bekropsl Ha
I'eHHO-MH)KEHEPHAs .
crcTeMa ocHoBe mazmun Bacillus. BCKT.O.pHBIe HJ'IaSMI/I,Z[BI.,
permiupytonecs B B. subtilis m B E. coli.
TPAMTIOIORHICITBHAX BekropHasi cuctemMa CeKperuy 1yKepoaHbIX OSITKOB
6akrepuii poga Bacillus .
u3 kierok Bacillus. TlnasmunHbie WHTErpaTHBHBIC
BEKTOpbl.  DaroBele  BEKTOPBL.  DKCHpPECCHs
qyKepoaHBIX TeHoB B  kierkax  Bacillus.
OCOOCHHOCTH CTPOCHUSI M OKCIPECCHH TI'CHOB
IPaMIIOJIOKUTENBHBIX — OakTepuii.  OnTUMuU3anus
9KCIIPECCUH KIIOHUPOBAaHHBIX reHoB. CTaOMIIBHOCTD
[UIa3MUJ B KJIETKaX B. subtilis.

o5 | YK-1 Bsenenue MOJIEKYJI JTHK B KIIETKH
OIIK-6 miekonuraomux. Bsenenune BupycHoix JHK.
OIIK-7 BBenenne mnmasmun  u QparmentoB  JIHK.

P'enernyeckas CrabunbHocTh THOpuaHbIX Modekyn JIHK B
MHOKCHEPIA KYTbTUBHPYEMBIX  KJIE€TKaX  MJIEKOMHTAOIINX.
KyTbTHBHPYEMBIX [eneTnueckast Tpancdopmarms KJICTOK
KICTOK MICKONIHUTAIOIINX | \ipekonuraromux. ['eHeTHdeckas TpaHchopMalms
MYTaHTHBIX JIMHHH. Kotpancdopmarus.
JIOMUHAHTHBIE  AMIUTMQUIPYEMbIE  MapKephbl
TEHEeTHYEeCKOM  TpaHcpopMalmMu.  DNHUCOMHBIC




BEKTOPbI FEeHETUYECKOM TpaHCcHOpMaIHIH.
Perynupyemas sxcripeccusi ieJIeBbIX T€HOB

26.

YK-1
OIIK-6
OIIK-7

TpaHCFCHHI)IG KHUBOTHBIC

[Tomydenue TpaHCTEHHBIX KUBOTHBIX. KieTku
TEPATOKAPIIUHOMEI ~ MBIIIIH. MWUKpOUHBEKITUS
OOIIMTOB. OMOPHOHANBHBIE CTBOJIOBBIE KJICTKH.
PerpoBupychl. DKcripeccusi TeHOB B TPaHCTEHHBIX
MBIIIIAX. Tpancrennbie KHUBOTHBIE B
(dyHIaMEHTAIBHBIX HCCIeA0BaHUSIX. HokayTHBIC
MBI, PerymupyeMoe BKIIOUCHUE-BBIKIIOUCHUE
reHoB IN Vivo. BrorexHomorndeckoe mpuMeHEHHE
TPAHCTEHHBIX JKHBOTHBIX.

27.

YK-1
OIIK-6
OIIK-7

[lonygyenne w aHamus
TPAHCTEHHBIX PACTEHUI

[lepenoc reHoB B pacteHuss M3 OakTepuil poja
Agrobacterium. Mcnons3oBanue miazmua Ti A.
tumefaciens s co3manust TpAaHCTEHHBIX PACTCHHUM.
[lony4yeHne TpPAaHCTEHHBIX PACTEHUH C IOMOILIBIO
OuHapHOW BekTOpHOW cuctembl A. tumefaciens.
DKcrnpeccusi ¥ Hacjel0BaHUE YY>KEPOJHBIX T'€HOB,
BBEJICHHBIX B pacteHus B coctaBe T-/IHK. IIpsmoit
METOJ1 BBEJCHUS TpaHCreHa B pacTeHus. CHHTE3 B
pPacCTeHMSIX UYKEpPOJHBIX OETKOB MEAUIIMHCKOIO
Ha3HaueHMs. TepaneBTUYECKUE U JUATHOCTUYECKUE
antutena. CrenoOHbIe BakIMHEL. [lepeHoc reHoB B
pacTeHus C TOMOUIIBIO BHUPYCOB. TpaHCreHHas
CHCTEMa XJIOPOIJIACTOB. BEenKOBBIA CIUIAaCHHT B
TPAHCT€HHBIX PACTEHUSAX. Y IaJ€HUE MAPKEPHBIX
F€HOB W3 TPAHCTE€HHBIX pacTeHul. TpaHCreHHbIE
pacTeHus C HOBBIMM  OHOTEXHOJIOTMYECKUMU
CBOWCTBaMHU. TpaHCr€HHbIE PACTEHUS B CEIbCKOM
X0351CTBE

28.

VK-1
OIIK-6
OIIK-7

['eneTnueckas "
KJICTOYHAS WHKCHEPHS U
0rno0€e301acHOCTh

buob6e3omacHOCT, B  KIIETOUHBIX, TKAaHEBBIX H
OpraHoreHHbIX  TexHojorusx. Kiaccudukanms
PUCKOB  IIPUM  HUCHOJIb30BAHUM  TIE€HETUYECKHU
MOAU(PUIIPOBAHHBIX pacTeHui. [Tumessle,
SKOJIOTUUECKHE W arpOTEXHUYECKHUE  PHUCKH.
CaoiicTBa TPAHCT€HHBIX OETKOB. Pucku
TOPU30HTAIBHOTO nepeHoca TPAHCT€HHBIX
KOHCTPYKIMi. buostudeckue mnpoOaemMbl TeHHOMN
VHXEHEPUU, TEHOTEPANIUH, KJIOHUPOBAHUSI YEIOBEKA
U OJKUBOTHBIX. [OCylapCTBEHHBIM KOHTPOJb U
rOCy/IapCTBEHHOE PETYIMPOBAaHUE B 00JIACTH T€HHO-
VHXEHEPHOM ESTENBHOCTH




3.3. Pazgesbl y4yeOHOM QMCHUIIMHBI, BUAbI Y4¢OHOH AeATeIbHOCTH U (POPMbI

KOHTPOJIS

Nen/
cemec

Tpa

HaunmenoBanue pa3aesia yueoHoii
AMCHUIIMHBI (MOYJIfA)

Buabl yueoHoii
NAeATeJIbHOCTH, BKJIIOYas
CaMOCTOAITEIbLHYI0 padoTy

00yyarIuxcs
(B yacax)

113

CPO

BCEro

®opmbl
TeKyler
0
KOHTPOJI
s
ycneBae
MOCTH
(no
Heoenam
cemecmp

a)

9

BBenenue B MOJEKyISpHYIO OHOJIOTHIO.
MeTtoapl  MOJIEKYISIPHOW  OMOJIOTHH.
AMMWHOKHUCIIOTHI

16

22

MTUCHbMEH
HOE
TECTUPOB
aHue,
YCTHBIN
oTpoc,
KOHTPOJIb
Hast
pabora,
cobeceno
BaHUE 10
CUTYaI1o
HHBIM
3aja4aM

I[Mentupprt u  Oenku.  CTpykTypHas
opranmuzanusi OenkoB. HykinenHoBbie
kuciotel, JJHK

28

34

cobeceno
BaHUE 110
CUTYAIIHO
HHBIM
3aja4am,
[MHCbMEH
HOE
TECTHUPOB
aHue

PHK. Crpykrypa reHoMoB 1mpo- u
sykapuot. Pemukanus JIHK

20

26

YCTHBIN
01poc,
KOHTPOJIb
Has
pabota




Tpanckpunuus y npokapuor. Perymsnus
TpaHCKpunuuu y Oakrepuodara A
Tpanckpunuuys y 3yKapuor.

16

22

KOHTPOJIb
Hast
pabora,
IIMCbMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
ompoc

XpomatuH ©W  o0mas  (ToTaJbHAs)
perymsiius TPAHCKPUIIIIMH Y DYKaApPHOT.
ITpoueccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHUE 110
CUTYaITO
HHBIM
3aja4am,
IINCBMCH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

buocunTes Oenka: TpaHCIALUS,
(dhonmuHr, Mo UKAITHSI.
PexomOuHarusI. [Iporpammupyemas
KJIETOYHAsi CMEPTh (aromnTo3)

16

22

cobeceno
BaHUE 110
CUTYaITO
HHBIM
3aja4am,
MMHChbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

OO0mue TPUHIMIBI U METOJbl TCHHOU
HWHIXCHCPUMU. BeKTOpHaH cucremMa
rPaMOTPULIATEIBLHOMN OakTepun
Escherichia coli

12

cobeceno
BaHUE 110
CUTYAIIHO
HHBIM
3aja4am,
[MHCbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota




DKcmpeccusi W BBIICIICHHE IIEJICBBIX
OcnkoB.  JIOCTMKEHHE  TOBBIIICHHOM
OPOAYKIMH  OENKOB,  KOAMPYEMBIX
reHaMH, KIOHUPOBAaHHBIMA B KJIETKAaX
Escherichia coli.

14

cobeceo
BaHME TI0
CUTYAIIHO
HHBIM
3a/a4yam,
IIMCBbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
paborta

Okcnpeccust KJIOHUPOBaHHBIX
OYKapUOTHYCCKUX T€HOB B KIJICTKax
Escherichia coli.

12

cobeceno
BaHUE 110
CUTYaITO
HHBIM
3a7a4am,
IINCBMCH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

10 2

FGHHO-I/IH)I(eHepHaSI CHUCTEMA
IPaMIIOJIOKUTENIbHBIX ~OaKkTepuil  poja
Bacillus

10

cobeceo
BaHUE 110
CUTYaITO
HHBIM
3aja4am,
IMHCHbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

11y 2

I'enetnueckas HWHXXCHCPHUA
KYJIbTUBUPYCMBIX KJICTOK
MIJICKOITUTAIOIINX

14

cobeceno
BaHUE 110
CUTYAIIHO
HHBIM
3aja4am,
MUCbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota




12

I'eneTnueckas UHXXECHEPUS
KYJIbTUBHPYEMBIX KIIETOK
MJIEKOIIMTAOIIUX. Tpancrennsie | 9
JKUBOTHBIE

12

18

cobeceo
BaHME TI0
CUTYAIIHO
HHBIM
3a/a4yam,
IIMCBbMCH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
paborta

13

[Toyuenne ©W aHanM3 TPaHCTEHHBIX
pacTeHui

10

cobeceno
BaHUE 110
CUTYaITO
HHBIM
3a7a4am,
IINCBMCH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

14

I'eHeTHyecKkass M KJIETOYHAS WH)KCHEPHS
1 0M00Ee30I1aCHOCTh

10

cobeceo
BaHUE 110
CUTYaITO
HHBIM
3aja4am,
IMHCHbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

DK3a

36

UTOro: 28 -

56

168

288

3.4. HazBanue TeM JIeKIUI U KOJUYECTBO YACOB 10 CeMeCTPpaM H3y4YeHHs
yueOHOM TUCHUIJINHBI (MOIYJIS).

Ne Cemectp
o/ Ha3panue TeM Jekuuii yueOHOH TUCHUILIAHBI (MOLYJIs1)
1 2




1 | Beenenue B MOJEKYIAPHYIO OMOIOTHIO. METOAbI MOJIEKYISIPHOM 9
OMONOTN. AMUHOKHUCIIOTBI

2 | llentuner u 6enku. CTpyKTYpHAs opranusanus 0enkoB. HykienHoBbIe 5
kucnotsl, JJHK
PHK. CtpyxTypa renomoB npo- u sykapuot. Permxanus JJHK 2

4 | Tpanckpunius y mpokapuoT. Perymsimus Tpanckpunun y 6akrepuodara 5
A. TpaHCKpuUIIUs y 3YKapHOT.

5 | XpomaTus 1 oOmias (TOTaIbHAs) PETYIISIHS TPAHCKPHITIAH Y SYKAPHOT. 5
ITpoueccunr PHK. Pacnag MPHK

6 | buocuntes Oenka: TpaHcisnus, GoauHT, Moaudukanus. PekoMOuHaIHs. 5
[Iporpammupyemasi KjieTouHasi CMEPTH (aronTo3)

7 | OOmMe MPUHIIKIIBI U METO/IbI TEHHOM MH)KeHepuu. BekTopHast cuctema 5
rpamoTpuIaTesibHoi 6akrepun Escherichia coli

8 | Dkcrpeccrs U BBIICTICHUE IIEJIEBBIX OeNTKOB. Jl0CTH)KEHHE TIOBBIIIICHHON
MPOAYKIIUU OEITKOB, KOJUPYEMBIX T€HaMH, KJIOHUPOBAHHBIMH B KJIETKaX 2
Escherichia coli.

9 | Dkcopeccuss KIOHHPOBAaHHBIX OYKAPHMOTHYECKHMX TEHOB B  KJIETKax
Escherichia coli. 2

10 | I'eHHO-MHXEHEPHASI CUCTEMa TPAMITOJIOKUTEILHBIX OaKTEePHid poa 5
Bacillus

11 | 'eneTnyeckast HHKEHEPHS KYJIbTUBUPYEMBIX KIETOK MICKOTIUTAIOIINX 2

12 | I'eHeTnueckass WHXKEHEpPUS KYJIbTHUBUPYEMBIX KIETOK MJICKOIHUTAOIIMUX.
TpaHCcreHHbIE KUBOTHBIE 2

13 | [TonyueHue U aHATTU3 TPAHCTEHHBIX PACTECHHMA

14 | 'eneTnyeckas M KJIETOYHASI UHKEHEPHUs U OMOOE30M1acCHOCTb
Hroro 28

3.5. Ha3panue TeM NPAKTHYECKHUX 3aHATHH B TOM 4HCJIe NMPAKTHYECKOM
NMOATrOTOBKHU M KOJHUYECTBO YACOB 110 ceMecTPaM M3y4YeHusl y4eOHOH TUCHMILTHHbI

(MoxyJisi).

Ne CemecTtpsl
o/ Ha3panue TeM NPAKTHYECKUX 3aAHATHIH y4eOHOI JMCHMILVIMHBI (MOXYJISA) 5
1 2 3
1 BBenenue B MoJIeKy IsIpHYIO OMOJI0THIO. METO 1bI MOJIEKYIIIPHON OHOJIOTHH. 4
AMHHOKHUCIIOTHI
’ [Mentuapr u Oenku. CTpykTypHas opraHuzaius OenkoB. HykienHOBBIE 4
kucnotel, JHK
3 | PHK. Crpykrypa reHoMOB nipo- 1 9ykapuoT. Pemmukanus JJTHK 4
4 Tpanckpunius y mpokapuoT. Perynsius Tpanckpuniuu y 6akreprodara A. 4

Tpanckpumnms y sykapuor.




5 XpoMaTHH W 00Imas (ToTajabHAsA) PEryIsLUs TPAHCKPUIIMH Y SYKApHOT. 4
[Ipoueccunr PHK. Pacnag MPHK
6 | buocunres Oenka: TpaHcisnus, GonauHr, Moaudukanus. PekoMOuHaIms. 4
[Iporpammupyemas kjieTouHasi CMEPTH (aronTo3)
7 | OOumue npuHUMIBI U METOJbl F€HHOW MH)XXeHepuu. BekTopHas cucrtema 4
rpamoTpuIatesibHoi 6akrepun Escherichia coli
8 | Dkcrpeccus U BBIICTICHUE MENIEBBIX 0SKOB. JlOCTHKEHHE TIOBBIIICHHON 4
MPOJIYKIIUU OEJIKOB, KOJUPYEMbIX T'€HaMU, KIIOHUPOBAHHBIMU B KJIETKaX
Escherichia coli.
9 | Dkcmpeccust KIIOHUPOBAHHBIX DYKAPUOTHUECKUX TEHOB B KIIETKaX 4
Escherichia coli.
10 | I'eHHO-MHXXEHEPHAsI CUCTEMA TPAMITOJIOKUTEIFHBIX OAKTEPHiA poa 4
Bacillus
11 | 'eneTnyeckast HHKEHEPHS KYJIbTUBUPYEMBIX KJIETOK MICKOTIMTAIOIINX 4
12 | TeneTnveckast MHXKEHEPHSI KyTbTHBHPYEMBIX KIIETOK MJICKOTIUTAOIINX. 4
TpaHcreHHbIe )KUBOTHBIE
13 | [TonyueHue U aHATTU3 TPAHCTEHHBIX PACTECHHHA 4
14 | 'eneTnyeckas M KJIETOYHASI HHKEHEpHUsi U OM0OE3011acCHOCTh 4
Hroro 56
3.6. JIabopaTopHbI NPAKTUKYM
He npenycMoTpeHO y4eOHBIM IIaHOM.
3.7. CamocTosiTesibHAsE paboTa 00y4Yar0erocs
3.7.2. Buasl CPO (BHEAYJIUTOPHAS PABOTA)
Ne
Ne Bcero
ceMecT Tema CPO Buan: CPO
n/n 4acoB
pa
1 2 3 4 5
1 2 Kparkas  uctopust  CTaHOBJIEHUS
MOJIEKYJISIpHOM 6rooruu. OCHOBHBIE HOATrOTOBKA K 3aHATHIO,
OTKPBITHS MOJIEKYJIIPHON OHOJIOTHH. II0ATOTOBKA K TCKYLIEMY 4
3aj1auu MOJIEKY/ISIPHO# OHOJIOTHH KOHTPOJIIO
2.

2 Mukpockoms. . MIOATOTOBKA K 3aHATHIO,
PeHTreHocTpyKTypHBIii aHaJu3. MOATOTOBKA K TEKYIIEMY 4
PagnoakTuBHBIE H30TOIBIL. KOHTPOJIIO

3. 2 VYibTpaneHTpuyrupoBaHue. HOATr0TOBKA K 3aHATHIO,
Xpomatorpadus. DaexTpodopes. IIOATOTOBKA K TCKYIIEMY 4
KOHTPOJIIO
4.

2 Kynerypa knerok. becknerounsie [IOJITOTOBKA K 3aHSTHIO,

CUCTEMBI. MOHOKJIOHaIbHBIE MOATOTOBKA K TEKYIIEMY 4
aHTUTeENA. KOHTPOJIIO




Crtpoenne, cBoiictBa u (QyHKIUU
AMHWHOKUCJIOT.

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYIIEMY

KOHTPOJIIO
6. CTpocHue H CBOWCTBA TENTHIHOM [OAFOTOBKA K 3aHATHIO
o 9
cBsa3u. CTpoeHue, CBOHCTBA W MO/IFOTOBKA K TEKYIIEMY
(GYHKLIUM DENTHIOB KOHTPOJIIO
7. [lepBuunast ~ cTpykTypa  OEJIKOB.
Bropuunas cTpykTypa O€IKOB.O- IOJATrOTOBKA K 3aHATUIO,
CIHpallb, B-CTPYKTYBL. MOJIrOTOBKA K TEKYIIEMY
CBepXBTOpHUYHAS CTPYKTYpa. KOHTpOJTO
8. Tpernunas crpykrypa Oenka. Cesizu
CcTaOMIN3UpYIOLINe TPETUUHYIO NOArOTOBKA K 3aHATHIO,
CTpYKTypy OenkoB. YerBepTuuHas IIONITOTOBKA K TCKYIIEMY
CTPYKTYpa GeNKOB. KOHTPOJIIO
9. [lepBuuHast CTpyKTypa H WHOBBIX
p ai CTpyKTypa HYKIICHHO MOJITOTOBKA K 3aHATHIO,
kucinoT. Konpopmanms KOMIIOHEHTOB MOTOTOBKA K TEKYIIEMY
HYKJIEMHOBBIX KUCIIOT. KOHTPOJIIO
10. MaxkpoMoJIeKyIspHast CTPYKTypa
HK.  ITommmopdusm BOWHOM
A pb a HOJIrOTOBKA K 3aHATHIO,
ciupanmu  JJHK. ®opmer  JJHK. MO/IFOTOBKA K TEKYIIEMY
Crepxcnmpanu3sanus JHK, KOHTPOJIIO
TOTIOM30MEpPa3bl
11. Crpykrypa u  ¢ynkmus  PHK.
MakpomonekysipHas CTpYKTypa MOATOTOBKA K 3aHATHIO,
PHK. Bunst PHK. Konnenuust «Mup MOATOTOBKA K TCKYIIEMY
PHK>». KOHTPOJIIO
12. Crpykrypa OaKkTepuanbHOU
XPOMOCOMBI. Crpykrypa
P PYKTYP HOJIrOTOBKA K 3aHATHIO,
MPOKAPUOTHUECKUX I'€HOB. MOATOTOBKA K TEKYIIEMY
bakrepuanbHbie IUTa3MU/IBL. KOHTDOJTIO
CtpykTypa reHomMa 3yKapHor.
13. Kuneruka peacconmanuu
JIEHaTYPUPOBAaHHOU JJHK "
CIIO)KHOCTh T'€HOMa Yy 3YKapHorT. [OATOTOBKA K 3AHATHIO
3
ITocnenoBaTenbHOCTH  HYKJIEOTH]IOB MOATOTOBKA K TEKYIIEMY
9YKapHOTHYECKOTO reHoma. KOHTPOJIIO
CrpykTypa 9YKapHOTHYECKOTO
reHoma
14. benku u GpepMeHTHI, y4acTBYIOIIUE B

perummkauun  JIHK.  Pemnmukarus
xpomocomsi E.coli.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYILLIEMY
KOHTPOJIIO




15.

Penukamuss XxpoMocom y 3yKapuoT.
buocunres JIHK na marpuue PHK
(oOpaTHast TPaHCKPUITLIUS)

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYLIEMY

KOHTPOJIIO
16. PHK-nommmepassbl. Wuunmanus
TPAHCKPUIILIAH. DnoHranus.
Tepmunanus TPAHCKPHIIIUH. HOFOTOBKA K 3aHSTHIO,
Perymsimust TPAHCKPHITIIHH. MOArOTOBKA K TEKYIIEMY
AKTHBaTOPBI u pernpeccopsl KOHTPOJIIO
tpanckpumnuu. Onepon. Heraruerast
Y TIO3UTHBHAS PETYIISIIHS.
17. Perynsauus TPaHCKPHUIIIIUHA y IIOJATOTOBKA K 3aHATHIO,
akreprodara A. MOJITOTOBKA K TEKYIIEMY
KOHTPOJIIO
18. PHK-nonmimepa3ssi. dakTopsr
TPAHCKPHUIIIINH. Perymnsitopabie
IIOCJIEIOBATEILHOCTH:  DHXAHCEPHI, MOJATOTOBKA K 3aHATHIO,
cailyieHCOpbI, alalTOPHBIE SJTEMEHTHI. IIOArOTOBKA K TEKYIIEMY
Meauaropsl. [TpoayKTHI KOHTPOJIIO
TPAHCKPHUIIITAN
19.
AueTuivpoBaHue THCTOHOB. [IOJTOTOBKA K 3AHATHIO,
dochopunupoBanue TUCTOHOB. MOATOTOBKA K TEKYIIEMY
JleMuHyLus XpOMaTHUHA KOHTPOJIIO
20. ITporeccunr y MIPOKAPHOT.
IIpoueccunr TPHK wu  pPHKy ITOArOTOBKA K 3aHATHIO,
sykapuot. IIpomeccunr  MPHKy IIOATOTOBKA K TEKYLEMY
SYKapHOT. MeXaHU3MBbI CILIAMCUHTA. KOHTPOJIIO
21 AJNbTepHATUBHBIN CILJIAMCHHT.
Ynanenue . (CHILHAX MOJATOTOBKA K 3aHSTHIO,
MOCJIeIOBATEILHOCTEH. MOATOTOBKA K TEKYIIEMY
[Ipucoenunenue uMoIu(UKaLUS KOHTPOJIIO
HYKJICOTH/IOB.
22. Paspymenne MPHK Oakrtepuit ¢ 5-
KOHIIA: ahdekT TTOJIOKEHUSI.
Pa3 enue MPHK »sykapuor ¢ 3-
pym yKkap MOJATOTOBKA K 3aHSATHIO,
koHIa. Posp monmu(A) ¢parmenra. MO/TOTOBKA K TEKYILIEMY
BrnusiHue mpoayKTOB TpaHCISAIMHM Ha KOHTPOJIIO
pacnang MPHK. Bnusaue nurannos
6enka Ha pacrag MPHK.
23. lenernueckuii  Kox.  AKTUBaLus

AMUHOKHCJIOT. Pu6ocoMEL
Pubocomansusie PHK. CasasciBanue
AMHUMHOKHUCIIOT C MPHK.
OyHKIMOHATBHBIE [IEHTPHI PUOOCOM.
Wunmanms, DJIOHTAIIMS H

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYILLIEMY
KOHTPOJIIO




TEPMUHALIMS TPAHCKPUIILIUH.
[Tosmcomsl.

24. OcobeHHoCTH TPaHCIISIHH y
MPOKAPUOT H B  MHUTOXOHAPHUSIX. [OITOTOBKA K 3AHATHIO,
NHrnburopst TPAHCISAIUU y MOATOTOBKA K TEKYIIEMY
MIPOKApUOT M dyKapuor. DosauHr KOHTPOJIIO
OEJIKOB.

25. dakTopsl, OTIpENICIISIONINE
TIPOCTPAHCTBCHHYIO CIPYKTYPY MOJrOTOBKA K 3aHATHUIO,
OenkoB. Mogenn  CBOpayMBaHUS MOITOTOBKA K TEKYIIEMY
O€JIKOB. daxTOpEI (bonaunra. KOHTDOJIIO
®epMeHTHI (hosauHra.

26. T'omonornunas peKoMOMHAITHS, HOFOTOBKA K 3aHSATHIO,
caiftcnennduuHas  pexoMOMHAIMS, MOJITOTOBKA K TEKYIIIEMY
AKTOMUYECKAsT PEKOMOMHAIIHS KOHTPOJIIO

2r. [Tporpammupyemast KJIeTOYHas MOATOTOBKA K 3aHATHIO,
cMepTh (aronTos) MOJTOTOBKA K TEKYIIEMY

KOHTPOJTIO

28. [Mpenmer " 3a/1a49u TeHHOU
uHXeHepuu. Pa3Buthe  MeTOJOB
MOJIEKYISIPHOM TeHETUKH.

[IpakTrueckoe HCTOJIb30BaHUE

Hay4HBIX JOCTIDKCHHH B 00JacTH IIOArOTOBKA K 3aHATHIO,
(DMBUKO-XMMUYECKON OWojiorun B IIOATOTOBKA K TEKYLEMY
OMOMHIYCTPUH. O6mas  cxema KOHTPOJIIO
[IPOBEICHUS TeHHO-UH)KEHEPHBIX

pabor. dDepMeHTh TeHETUYECKOU

WHXEHEPUU.

29. MeTo1b1 KOHCTPYUPOBAHUS MOJATOTOBKA K 3aHSTHIO,
rubpuaneix Mosiekyn JIHK in vitro. MOATrOTOBKA K TEKYIIEMY
BekropHsblie MOJIEKYJIBI JHK. KOHTPOJIIO
Beenenue monexkyn JIHK B knetku.

30. Metoip1 0TOOpa THOPUAHBIX KIOHOB. MOJATOTOBKA K 3aHSATHIO,
Pacmmdposka HYKJICOTHHOMN MOJATOTOBKA K TEKYIIEMY
MOCIE-BaTeIbHOCTH  ()parMeHTOB KOHTPOJIIO
JHK. Amruirdukanus
nocnenoBarensHocTei JTHK in vitro.

31. BBenenue mimasMuHbBIX U (HaroBbIX

mosiekyn JHK B knerku E. coli.
Crpoenue KJIETOYHOU CTEHKHU
IPaMOTPULIATEIIBHBIX OakTepuil.
Ccdeponnactsl. «Kanpruesbie»
KOMIIETCHTHBIE KIIETKH.
DneKTponopanus.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYLLIEMY
KOHTPOJIIO




32.

VnakoBka JIHK d¢ara namboa B
Kancuapl N Vitro. MouekynsipHbie
BekTOpel E. coli. Knonupyromme
TUIa3MUJIHBIC BEKTOPBI.
MonekynsipHble BEKTOPbI Ha OCHOBE
JHK ¢dara nsambna. MckyccTBeHHBIE

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYIIEMY
KOHTPOJIIO

OaxkTepuanbHbIE XpPOMOCOMBI.
da3Mubl.

33. Knonupyromue BEKTOPHl Ha OCHOBE MOJIFOTOBKA K 3aHSATHIO,
HUTECBUJIHBIX (1)ar0B. darmMunpl. IMOATOTOBKA K TCKYLIEMY
BekropHbie MIa3MHUIBI, KOHTpPOJIIO
oOecrieunBaroKie TPSMOH  OTOOP
rubpunueix JJHK.

34. Bekropsil, o0ecrieunBaroIne MOJIFOTOBKA K 3aHSATHIO,
IKCIIPECCHUI0 UYKEPOJHBIX TEHOB B MOJITOTOBKA K TEKYIIEMY
kinetkax FE. coli. Bextopsl E. coli, KOHTPOJItO
JCTEPMUHUPYIOITHE CEKPEIIHIO
YyKEPOIHBIX OEJIKOB.

35. KoHcTpynpoBanue CexpeTHpYIOIUX MOJITOTOBKA K 3aHATHIO,
OpraHU3MOB. Metabonuueckas MOJATOTOBKA K TEKYLIEMY
WHXXEHEPUSL. KOHTPOJIIO

36. Beinenenue [IOJrOTOBKA K 3aHATHIO,
TreHeTUYECKU-MOIU(DULIUPOBAHHBIX MOJATOTOBKA K TEKYLLIEMY
OpraHu3MoOB U MpoOieMa yaaleHus KOHTPOJIIO
MapKEepHBIX FCHOB.

37. Dddext JI03BbI reHa npu MOJATOTOBKA K 3aHSTHIO,
MOJIEKYJISIPHOM KJIIOHUPOBAHUH. MOJIrOTOBKA K TEKYIIEMY
Brusiaue 3¢ dEeKTUBHOCTH KOHTpPOJIIO
TPAHCKPUIILIUU KJIOHHPOBAHHBIX
T€HOB Ha YPOBEHb MX IKCIPECCHUHU.

38. [ToBeimIeHUE 3¢ dEKTUBHOCTH MOJATOTOBKA K 3aHSTHIO,
Tpancnsiuuu  marpuuyHelx  PHK MOJATOTOBKA K TEKYIIEMY
Crabunuzauus yyxepoaasix MPHK u KOHTpPOIIIO0
0enkoB B kieTkax E. coli.

39. CpaBHUTENBHBIN aHam3 MOJTOTOBKA K 3aHSATHIO,
OpraHu3aIuu u peanuzanuu MOJArOTOBKA K TEKYLLIEMY
IeHeTH4ecKol  MHpopManuu y KOHTPOJIIO
MPOKApUOTa U DYKAPHUOT.

40. Dkcnpeccust XPOMOCOMHBIX MOJTOTOBKA K 3aHSATHIO,
JYKapUOTHUYECKHUX T'€HOB B KIIETKaX F. MOJI'OTOBKA K TEKYIIEMY
coli. KnonupoBanue JIHK-xommii KOHTPOJIIO

sykaproTuueckux marpuuHbix PHK u
UX JKCTpeccus B kieTkax E. coli.




41.

Okcnpeccuss B E.  coli xumuko-
(EepMEHTAaTUBHO  CHUHTE3UPOBAHHBIX
TeH-9KBUBAJICHTOB JYKAPHOTUYECKUX
IIOJIMIICIITUIOB.

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYIIEMY
KOHTPOJIIO

42. Beenenune monekyn JIHK B kieTku IIOJITOTOBKA K 3aHATHIO,
Bacillus.  Crpoenne  kierouHoi MOJTOTOBKA K TEKYIIEMY
CTEHKH IPAMIIOJIOKUTEIIBHBIX KOHTPOJIIO
OaxTepuil. Tpancdopmanus
KOMIIETEHTHBIX KJIETOK.

43. YHuBepcanbHbIE METOAbl BBEICHUS INOATOTOBKA K 3aHATHIO,
mnasMua. TpaHchexims. MOJATOTOBKA K TCKYIIEMY

KOHTPOJIIO

44. Mounekyssipusie  BekTopbl  Bacillus. MOJIFOTOBKA K 3aHSATHIO,
Knonupyromme BEKTOpbl Ha OCHOBE NOATOTOBKA K TEKYIIEMY
TJ1a3MU/T CTa(UIOKOKKOB u KOHTPOJIIO
CTPENTOKOKKOB.

45. Bektopel Ha  OCHOBE  IUIa3MH/ ITOJrOTOBKA K 3aHATHIO,
Bacillus. BekropHble  IUIa3MuUbI, MOJITOTOBKA K TEKYIIEMY
peruiupytomuecs B B. subtilis n B KOHTPOJItO
E. coli. BekropHas cucrema CeKpeIuu
YyXKEpOAHbIX OENKOB U3 KIETOK
Bacillus. ITnazmugHbIE
WHTErpaTUBHBIE BEKTOPBI.

46. @daroBble  BEKTOPbL.  DKCIPECCHS MOJIrOTOBKA K 3aHSATHIO,
YyXKEpOAHBIX T'€HOB B  KJIETKax MOJATOTOBKA K TEKYLLIEMY
Bacillus. OcobenHoct cTpoeHHs U KOHTPOJIIO
JKCIPEeCcCUn TEHOB
IPaMIIOJIOKUTEIbHBIX OaKTEPHIA.

47 OnTumuzanus AKCIIPEeCcCUn MOJATOTOBKA K 3aHSTHIO,
KJIOHUPOBAHHBIX T'CHOB. NOATOTOBKA K TCKYIIEMY
CTaOunbHOCTD IUIA3MHAJ B KJIIETKaxX B. KOHTPOJIIO
subtilis.

48. Beenenue monexkyn /IHK B kietku MOJATOTOBKA K 3aHSATHIO,
MJICKOTIUTAOIIHX. Brenenue MOJATOTOBKA K TEKYIIEMY
BupycHbix /IHK. Benenne mmasmun KOHTpPOJIIO
u ¢parmenroB JJHK. CrabunbHOCTb
ruOpugnsix  Moyexkyn JHK B
KYJIbTUBHPYEMBIX KJIETKaX
MJIEKOTIMTAIOIIHX.

49. I'enetnueckas Tpanchopmarus MOATOTOBKA K 3aHATHUIO,
KJICTOK MIICKONIUTAIOLINX. NOATOTOBKA K TCKYIIEMY
I'enetnyeckas TpaHchopManus KOHTPOJIIO
MYTaHTHBIX JTUHUN.

Kotpancdopmanusi.




50.

JIOMUHaHTHBIE  aMIUTUDUITUPYEMBbIE

MapKepbl TEHETHYECKON
TpaHchOpMaIHH. OnUCOMHbBIE
BEKTOPBI TE€HETUYECKOMN
TpaHchOpMaIHH. Perynupyemas

OKCIIPCCCHA LECJICBBIX I'CHOB

MOJrOTOBKA K 3aHATHIO,
MOJrOTOBKA K TEKYIIEMY
KOHTPOJIIO

51

[TonyueHue TpaHCT€HHBIX )KUBOTHBIX.
Knetkn TeparokapuuHOMBI MBIIIN.
MukponHbeKIuUsA OOLUTOB.
OMOpHOHATBHBIE CTBOJIOBBIE KIIETKH.
PerpoBupycel. Dkcnpeccuss reHOB B
TPaHCTE€HHBIX MblIaX. TpaHCTeHHbIE
KUBOTHbIE B  (pyHIaMEHTaIbHBIX
uccinenoBaHusx. HokayTHble MBILIN.
Perynupyemoe BKJIFOYECHHE-
BBIKTFOUEHHE  TE€HOB  IN  ViVO.
buortexHnonornueckoe = MpUMEHEHUE
TPAHCTE€HHBIX JKUBOTHBIX.

IIOArOTOBKA K 3aHATHIO,
MMOATOTOBKA K TCKYLLIEMY
KOHTPOJIIO

52.

[lepenoc reHOB B pacTeHuss W3
OakTepuii  poma  Agrobacterium.
HUcnones3oBanme mmasmung Ti A,
tumefaciens TSI CO31aHHus
TpaHCTeHHBIX pacTeHui. [lomydenue
TPAHCTEHHBIX PACTEHUI C MOMOIIBIO
OMHApHOW BEKTOPHOW cHCTEMBI A.
tumefaciens. Dkcrpeccust u
HACJIEIOBAaHUE YYXKEPOJHBIX TI'EHOB,
BBEJICHHBIX B pacTeHusi B cocrare T-
JHK. [Ilpsamoil wmeTon BBEACHUS
TpaHCTeHa B pacTCHUS.

NOAT0OTOBKA K 3aHATHIO,
MMOATOTOBKA K TCKYLIEMY
KOHTPOJTIO

53.

CuHTE3 B pPACTEHMSX YYXKEPOJHBIX
0ENKOB MEIUIMHCKOTO Ha3HAYCHUS.
TepaneBTuueckue u
JMarHOCTHYECKHE aHTUTENA.
Cwvenobubie  Bakiuebl. llepenoc
F€HOB B pACTEHHUs C IOMOILBIO
BUpycoB. TpaHcreHHas cucrema
XJIOPOIUIACTOB. bENKOBBIN CIIIalCHHT
B TPAHCTE€HHBIX PACTEHUSX. Y JAIICHUE
MAapKEpHbIX T'€HOB M3 TPAHCTECHHBIX
pacteHuii. TpaHCreHHbIE pacTEHHUS C
HOBBIMU OMOTEXHOJIOTHYECKUMU
CBOMCTBaMH. TpaHCreHHbIE PACTEHUS
B CEJILCKOM XO35IMCTBE

IIOAroTOBKA K 3aHATHIO,
MNOATOTOBKA K TCKYLIECMY
KOHTPOJIIO

54.

Bbuo6e3omacHOCT, B KJICTOYHBIX,
TKAHEBBIX u OpraHOT€HHBIX

INOATOTOBKA K 3aHATHIO,
IMMOATOTOBKA K TCKYLICMY




TEXHOJIOTUSIX. Knaccudukarms KOHTPOJIIO
PHUCKOB pu HCIIOJIb30BaHUU
TEHETUYECKH  MOJIU(PHUIIMPOBAHHBIX
pacrenuii. [IuieBplie, SKOJIOTHUECKUE
u arpotexHuueckue pucku. CpoiicTBa
TPAaHCTEHHBIX OEJIKOB.

55. 2 Pucku TOpU3OHTAIBHOTO TIEpeHoca MOJIrOTOBKA K 3aHATHIO, 2
TPaHCT €HHBIX KOHCTPYKIMH. [IOJATOTOBKA K TCKYIIEMY
buostnueckue npobIEeMBl TE€HHOU KOHTPOJIIO
WH)XCHEPHH, TeHOTEpaINH,

KJIOHUPOBAHHUS qeoBeKa u
YKABOTHBIX. I'ocynapcTBeHHBIN

KOHTPOJIb " roCy/1lapCTBEHHOE
perynupoBaHue B 00JIaCTH T'€HHO-
WHXXEHEPHOU eITeIbHOCTH

HUTOI'O yacoB B cemecTpe: 168

3.7.3. IlpumepHasi TEeMaTHKA KOHTPOJIbHBIX BONPOCOB

Cemectp Ne 2.

1. Brenenue B MOJIEKyIpHYIO OHOJIOTHIO.

2. MeToapl MOJIEKYISIPHON OMOJIOTHH.

3. AMUHOKHUCIOTHI.

4, IlenTtuner 1 Oenku.

5. CtpykTypHas opraHu3anus 0eIKoB

6. Hyxneunossie kuciotsi, JJHK.

7. PHK.

8. CrtpyKTypa reHOMOB IPO- U 3YKapHuoT.

9. Pennukamus JIHK.

10.  TpaHCKpumIUs y MPOKAPHOT.

11.  depmeHTHI FreHETUYECKON MHKEHEPHH.

12 Meroasl KOHCTpyUpoBaHus rudpuaHbIX Mosiekyn JTHK in vitro.

13. Mounekynspubie BekTopsl Ha ocHoBe JIHK dara nsm0Ona.

14. Kocmunaer. @asmuer. armMuasl.

15. BekTopHbIe M1a3MuIbL.

16.  CrpoeHue KJIETOYHOUM CTEHKH I'PaMIIOJIOKHUTEIbHBIX OaKTepU.

17.  Tpancdopmalys KOMIIETCHTHBIX KJICTOK.

18.  Kionupyromue BeKTOpbI Ha OCHOBE MJIa3MH]I CTAPUIOKOKKOB U CTPENTOKOKKOB.
19.  IIna3MugHBIC HHTETPATHUBHBIC BEKTOPHI.

20.  OcoOGeHHOCTH CTPOCHUS U PKCIPECCHUU T€HOB TPAMIIONIOKUTEIBHBIX OaKTepU.
21.  Tenermueckas TpaHcQopMaIus KIETOK MICKOMHUTAIOLIUX.

22.  T'enernueckas TpaHc(hopMaIys MyTaHTHBIX JIUHUH.

23.  Kotpancdopmarus.

24.  TpaHCreHHbIE pACTCHHSI C HOBBIMH OMOTEXHOJIOTHUYECKUMH CBOMCTBAMM.
25.  TpaHcreHHbIE pacCTeHHs B CETLCKOM XO35HCTBE.

4, Oueﬂoqnme MaTrepuaJabl AJA KOHTPOJIA YCIIEBACMOCTH U PE3YyJabTaTOB



O0CBOCHUS Y4eOHO TMCHUILIUNHBI (MOIYJI51)

4.1. IlepeyeHb KOMIIETEHI UM M UHAMKATOPOB JOCTHKEHUS KOMIIETEHUMH C
yKa3aHUeM COOTHECEHHBbIX ¢ HUMHM 3aIUIAHMPOBAHHBIX Pe3yJibTATOB 00y4YeHUS 110
aucHuIUInHe. Onucanve KpuTepueB U MIKAJ OLEeHUBAHUSA Pe3yJbTATOB 00y4eHUs
10 JUCHHUILINHE.

Kon u dopmymupoBka kommereHiuu: YK-1. CrmocoOeH OCyImIEeCTBIATh KPUTHYCCKHA aHATU3
poOJIEMHBIX CHTYaIlil Ha OCHOBE CUCTEMHOTO TOJIX0/1a, BEIpadaThiBaTh crpareruto aercteuii. OIK-
6. CrtocoOeH TBOpYECKH IPUMEHSTh U MOJU(PHUIINPOBATH COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH,
paboTtath ¢ mpodeccnoHaIbHBIMU 0a3aMu JaHHBIX, MPO(PECCHOHATBHO O(GOPMIIATH M MPEACTABIATH
pe3yNbTaThl HOBBIX Pa3pabOTOK.

OIIK-7. Cnocoben B chepe cBoeli nmpodecCHOHAIBHON IEATETLHOCTH CaMOCTOATEILHO ONMPEEISITh
CTpaTeruio U MpoOJIeMaTHKy UCCIIEOBaHUM, NIPUHUMATh PEIICHUs, B TOM YHCI€ WHHOBAI[UOHHBIE,
BBIOMpaTh U MOAU(UIIUPOBATH METOJIbI, OTBEUAThH 32 KAUYE€CTBO padOT M BHEJIPEHUE MX PE3yJIbTATOB,
obOecnieunBaTh Mephl IPOU3BOJICTBEHHON O€30MMaCHOCTH MPH PEIIEHUH KOHKPETHON 3a1aun

Kon u Pe3yabTaThl Kpurepun olieHnBaHus pe3ynbTaToB 00ydYeHUsI
HaAauMCHOBaHUE Oﬁy‘lel-ll/lﬂ mo
HHAUKaTOpa JUCIHUIIJIMHE 2 3
OCTHKEHMSI «He
A ( («Y noByeTBOPUT 4 («Xoporio») 5 («OTnaHOY)
KOMIICTCHIIUHN YAOBJIETBOPU
€IIHbHOY)
TENHHOY)
VK-1.1. 3HaTh He 3maer | Umeer HNmeer IToka3siBaeT
AHanuzupyer METOIbI METOIbI MOCPEJCTBEHH | XOPOIINE OTJINYHBIC
POOJIEMHYIO aHAIH3a aHanm3a 13(S 3HAHMS | 3HAHUS 3HaHUS METOJIOB
CUTYaIUIO KaK IPOGIEMHOI npoOJeMH | METOJIOB METOJIOB aHanm3a
CUCTEMY, cutyamm B | OF aHanm3a § aHanm3a } poOJIEeMHOM
BBISIBJISIS €€ - CUTyallMM | MPOOJIEMHON | TpoOIEMHOM CUTYyallUM  KakK
COCTaBIISIONINE B 00JIaCTH | CUTyalluu KaK | CHTyallid KakK | CUCTEMBI,
MOJIEKYJISIPHO
U CBSI3U MEXIY | ., 5 MOJIEKYJISIP | CUCTEMBI, CHCTEMBI, BBISIBIISIS ee
i Ouonoruu .
HHUMU; > | HOH BBISIBIISIA €€ | BBISBIISIS €€ | COCTaBIISIIONINE
BBISBIISIL €€
OMOJIOTHH, | COCTaBIISAIONIM | COCTABJSIONMIA | M CBSI3M MEXIY
COCTABIGIIONL | prigpnggee |€ M CBA3M | € M CBSI3HM | HUMH
Me M CBA3H | coCcTaBIIAIO | MEXKIAY HUIMH | MEXKY HUMU
MEXAY HUMH. | e U
CBSI3U
MEXIY
HHMH.
VK-1.3. VYMeTh He ywmeer | Ilocpencteen | Ymeer OTan4HO ymeer
Kpuruuecku kputHueckn | KPHTHUECK | HO YMEET | KPUTUUYECKH KPUTHUYECKU
u KPUTHUYECKU OLICHUBATh OLICHUBATh
OILICHUBAET OILICHUBATh
OILICHMBATh | OIICHUBATh Hay4YHbIE Hay4YHbIE
HaACKHOCTh Hay4YHBI
ACIKHO YHHBIC Hay4YHbIE Hay4YHbIE JOCTHKEHHMS B | JOCTHXKEHHUS B
HCTOTHHKOB AOCTHIKCHMA | nocTukeH | MOCTHXKEHMS B | 00JacTH obmactu
uH}popmanuy, B 00nactu us B | o0nacTtu MOJIEKYJISIPHO | MOJIEKYJISIPHOI
pabotaer ¢ MOJIEKYIIApH | 00J1acTH MOJIEKYJISIpHO | i Oumonoruu, | OUOJIOTHH,
IPOTHBOPEUHBO | Oif MOJIEKYNIAp | #  OHOJOTHUH, | CHCTEMHO CHUCTEMHO
i GHOIIOTHH, HOH CHCTEMHO MOOXOOUTh K | IOJXOJUTH K
N OMONOTHH, | MOAXOJIUTH K | PEIICHUIO PELIEHUIO 3aa4.
uHpopmanuen CHCTEMHO
CHCTEMHO | PELICHUIO 3aaad4.
W3 pa3HbIX MOAXOMUTh K | 1o rvo T | 3amav.
HCTOYHHUKOB. PELIECHUIO K




3a/1ad. PENICHUIO
3a/ad.
VK-1.4. Bnaners He Cnabo Xoporio CBo00aHO
PaspaGareiaer | TOAXO/IAMH B | BIajeet BIIQJICET BIIQJICCT BIIQJICET
u obactu MOJXOJ]AMHU | TIOJIXOJIAMUA B | TMOJXOJaMH B | TIOJXOJaMHU B
MOJIEKYJISIPHO | B 00nacTH | obnacTu oOnactu oOnactu
COACPHKATCILHO | i Gyomoru, MOJIEKYJISIp | MOJIEKYJSIDHO | MOJIEKYJIIPDHOM | MOJIEKYJISIPHOM
apryMEeHTUPYET | regyoii HOM i Owonoruu, | OMOJIOTHH, OMoJIOrHy,
CTPaTCruro WUH)XEHEpUU U | OMOJIOTHH, | FEHHOU TeHHOU TEHHOHN
pelIeHus CMEXHBIX TCHHOM WHKCHCPHH W | MHKCHEPUN U | MEDKCHEpUH U
11poGIIeMHOIA JACITUTLTIH WHXKEHEPH | CMEKHBIX CMEXHBIX CMEXHBIX
CHTYAIHH Ha JUISL peIeHHs | | U | JUCIUTUTAH JCITUTLTIH JWICITUTUTAH TSt
OCHOBE MPOOJIEMHBIX | CMEXKHBIX | JUIA  PEIICHUS | JIsl  PEIICHUsS | PeIICHUs
CUTYalUH. JTUCHIUTUTMH | TIPOOJIEMHBIX IPOOJIEMHBIX MPOOJIEMHBIX
CHCTEMHOTO 1 JUISL CUTYalINN. CUTYallUH. CUTYalUH.
MEX T CIIATLITIH peleHnst
apHOro po6IeMH
0IX0/I0B BIX
CUTYAaIHH.
OIIK-6.1. 3HaTh o | He 3naer o | meer Nmeer ITokasbiBaer
I/ICHOJ‘IBSyeT nyTax nu NyTIX U HOCpe)ICTBeHH XOpOHII/Ie OTJINYHBIC
3HAHUS O MYTSX | NEPCHEKTUBA | [iepCIIeKTH | bie 3HAHMS 0 | 3HAHHA O | 3HaHUSA O TYTAX
U TMEPCIeKTHBaX | X BaX NyTAX 1 MyTAX U | 1 TepCreKTUBax
MIPUMEHEHHUS COBPEMEHHB! | copnevenn | mepenekrnpax | HEPCTICKTHBAX | COBPEMEHHBIX
COBPEMEHHBIX X BIX coBpeMennpix | COBPEMEHHEIX | KOMIILIOTEPHEIX
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJIOTUH B
TEXHOJIOTUH B | BIX KOMIIBIOTE | KOMHIBIOTEPH | 1o v Honorwit | obmacth
GMOJNOTMYECKHX | TeXHOMOTHIA B | PHoX pIx . B 0o0nacTy | MOJIEKYISIPHOU
HayKax u | obnactu EGXHOJ‘IOFI/I TCXHOIOTHU B | 16 ekynspHo | GHOTOTHA.
00pa3oBaHuy; Mouekyaspuo | 1B obnactu 11 Guonoruu.
i 6uomornm. | 001acTu MOJIEKYJIIPHO
MOJIEKYJIAp | i OMOJIOTHUH.
HOM
Oouooruu.
OIIK-6.2. YMmets He ymeer | IlocpenctBen | YMeer Ha | OTiMuHO ymeeT
PaboTaer c | pabotate ¢ | paboTaTh C | HO yMEeT | XopolieM paboTtath c
npodeccruonans | npodeccuona | mpodeccuo | pabotatb € | ypOBHE npodeCcCuoHalIb
HbIMH 0a3aMH U | TbHBIMH HaJIbHBIMU | Ipodeccuona | paboTaTh c | HpiIMH  0azamu
OGaHKaMU 6azamu 6azamu JbHBIMU npogeccuonan | nanHsix:  NCBI
JTAHHBIX B | TaHHBIX: JTAHHBIX: Oazamu pHbIMU O0azamu | (RefSeq, OMIM,
n30paHHOM NCBI NCBI IAHHBIX: nanabix: NCBI | Nucleotide,
obmactu (RefSeq, (RefSeq, NCBI (RefSeq, Gene, Protein,
npogeccuonans | OMIM, OMIM, (RefSeq, OMIM, dbSNP, ClinVar)
HOM Nucleotide, Nucleotide | OMIM, Nucleotide, B oOmactu
NEATEILHOCTH; Gene, , Gene, | Nucleotide, Gene, Protein, | MosekyispHOit
Protein, Protein, Gene, Protein, | dbSNP, Ouosioruu
dbSNP, dbSNP, dbSNP, ClinVar) B
Clinvar) B | ClinVar) B | ClinVar) B | obmactu
oOnactu obnactu obnactu MOJIEKYJIIPHO
MOJIKYJISIPHO | MOJIEKYJISIP | MOJIEKYISIPHO | ¥ Guosoruu




il Ononorun | HOM it Ouosoruu
Oononoruu
OIIK-7.1. 3HaTh He 3naer | Umeer Nwmeer [Toka3biBaer
Hcnonb3yer OCHOBHBIE OCHOBHBIE | IIOCPEJCTBEHH | XOpOILNE OTJIUYHBIC
3HaHUS U | MeTOmBI METOIBI 13(S 3HAHUS | 3HAHUSA 3HAHUS
OCHOBHbIE MOJTyYEeHHS MOJTy4EHUSI | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOYHMKH M | o beccrona npocpecsno METOJI0B METOJI0B METOJI0B
METO/IBI - HaAJILHOU MOJTyYEHUS MOJTyYCHUS MOJTyYCHUS
TIOJTyYCHUS HQopMaLIH uH(pOopMaIl HpO(I)UGCCI/IOHa npog)eCCHOHaﬂ Hp(j(l)GCCI/IOHaJII)
npodeccroHab U, JTBHOM BHOM HOM
HOM ' HamnpasJyieH | uHGopmauuy, | UHQopMmaluy, | HHGOpMaIuy,
nHpopmanuu, HarpaBICHA | g HaIIpaBJICHUN | HAIPaBJICHUM | HAIPABJICHUHN
HanpaBJIeHUs HayqHBIX HAayYHBIX | HAyYHBIX Hay4IHBIX Hay4IHBIX
Hay4HBIX HUCCIICIOBAHN | pcerenoBa | UCCIIENOBAHU | MCCIEIOBAHUM | UCCIIENOBAHUI B
WccreoBanuii, | M B 00OJMacTd | guif B|#W B oOmactd | B oOiactu | obnactu
COOTBETCTBYIOII | MOJIEKYJIAPHO | 00JIACTH MOJIEKYJISIPHO | MOJIEKYJISIPHO | MOJIEKYJISIPHOU
nux 1 OHOJIOTHH | MOJICKYJISIp | ¥ OMOJIOTHH i Omosorun onosorun
HAaIIPABJIECHHOCT HOU
U IpOrpaMMBbl Oouonorun
MarucTpaTyphl;
OIIK-7.2. YmMmetn He ywmeer | [locpenctBen | Ymeer Ha | OTIMyHO yMeer
BrisBisieT BBISIBIISATH BBISIBJISATH | HO yMeeT | XopoIieM BEISIBIISITh
MEPCIIEKTUBHBIEC | MEPCHEKTUBH | MEPCHEKTH | BBISBIATH yYpOBHE MePCIEeKTUBHbBIE
poOIeMbl U | ble MpoOJIeMbl | BHBIE NEPCIIEKTUBH | BBIABIATH po0IeMbl u
dhopmynupyer U CcHocoObl | IPOOIEMBI | bie TPOOJIEMBI | IEPCTIEKTUBHBI | CIIOCOOBI
TIPUHIIATIBI perieHus U CIOCOOBI | U CrocoOBI | € MPOOJIEMBI U | peIICHUS
pelieHus aKTyaJIbHbIX | PEIIEHUs | pEelICHUS CIoCOObI aKTyaJIbHBIX
aKTyaJIbHBIX Hay4yHO- aKTyaJIbHbl | aKTyaJIbHbIX | pEIICHUS Hay4YHO-
Hay4YHO- UCClIe[IoBaTe | X HAy4yHO- | HAYYHO- aKTyaJIbHBIX HCCIIEIOBATEIbC
UCCIIeIOBATENIbC | TLCKUX 3aJad | UCCIEeN0Ba | MCCIeAOoBaTeN | Hay4yHO- KUX 3a7ad Ha
KMX 3aJad Ha | Ha  OCHOBE | TEIbCKUX | bCKUX 3a/ay | UCCIENOBAaTeNl | OCHOBE
OCHOBE UCIIOJIb30BaH | 3a/lad  Ha | Ha OCHOBE | bCKMX  3aJ]a4 | UCIOJIb30BaHUS
WCIOJIb30BAHUA | U OCHOBE UCIIOJIb30BaHU | Ha OCHOBE | KOMILJIEKCHOM
KOMILJIEKCHOM KOMIUJIEKCHO | UCIIOJIb30B | o UCIOJIb30BaHU | UH(pOpMaLMH, B
unpopmanuu, B | i aHus KOMIIJICKCHOM | o TOM 4YHCIE Ha
TOM 4Hcle Ha | tHQOpMaIMK | KOMIUIEKCH | UHGOpPMAIlMY, | KOMIUIEKCHON | CTBIKE
CTBbIKE OOyacTeit | , B TOM 4Uucie | oi B TOM uucie | uHQOpMalKK, | MOJIEKYISIPHOM
3HAHUS; Ha CThIKe | MHpOpMaI] | Ha CTBIKE | B TOM 4YHKCJe Ha | Ouonoruu u
MOJIEKYJIIPHO | UM, B TOM | MOJIEKYJISIPHO | CTBIKE TeHHOU
11 Guoynoruu U | yuclie Ha | i OMOJOTHH U | MOJIEKYJISIPHO | HHXKEHEPUU
TE€HHOM CTBIKE TE€HHOM i Ouosoruu u
WH)XXCHEPUU | MOJICKYJISIp | MHXKEHEPHUH TeHHOM
HOU WHXXEHEPUU
6uosnorun
U TEHHOM
WHXXEHEepU
U

4.2. TunoBble KOHTPOJIBHBIC 3aJaHUA WIH HHBIC MaTCPHAJIbI, H606XOI[I/IMbIe
AJI OHCHUBAHUA PE3YyJIbTAaTOB oﬁyquI/m o y‘lf!ﬁHOﬁ ANCIHHUIIJINHE, COOTHCCCHHbBIX
C YCTAHOBJICHHBIMH B Oﬁpa3OBaTeJILHOI7[ nporpaMmmMe HHAHNKATOpaMi J0CTHKCHUA




KOMIIeTEHI[HIA.

Kon m HammMeHnoBanue

Pe3yabTaThl 00y4eHus 1o

OuneHo4HBIE CpeICTBA

HMHJAUKATOPAa JOCTUKCHUSA JTUCHUILJINHE TecTbl (T)
KOMIIeTEHIIUH Buaernsl (E)
VK-1.1. Ananuzupyet 3HaTh METO/bI aHanu3a | Meron, npu KOTOPOM MOJIEKYJIBI
MPOOJIEMHYIO CUTYAITUIO KaK | TIPOOJIIEMHOM CHUTyalluu B | pasAaCIlOTCAA  Ha  OCHOBEC HX
CHUCTEMY, BBISBIISIS €€ obOmactu MOJIEKYIsIpHOUM | IOABMXKHOCTH B T€JIC  IOX
COCTABIIAIOIINE U CBA3H Ouonoruy, BBISBILSIA ee | ACHCTBHEM SJICKTPUHCCKOTO
MEXKy HUMU; COCTABIISIONINE U CBA3M Mexy | 1O/
VML 1) reNb-3JIeKTpodopes;
2) CHEKTPOPOTOMETPHS;
3) noJTUMepasHast TeITHas
peakuus;
4) GmyopumeTpust
VYK-1.3. Kputnuecku YMeTh KpHTHUYECKH OlleHHBaTh | KakoBa 3¢ (HEeKTUBHOCTH
OIICHUBAET HAJIe)KHOCTD HAYHBIE TOCTHIKEHNS B arpo6axkTepuanbHOI )
HCTOYHUKOB MH(pOpMaIIUH, T m— TpaHcQOpMaIiK Y paCTeHUH
paboraer ¢ KJ1aCCOB JIBYJIOJIBHBIE u
MIPOTUBOPEUNBOIL GronorsH, CHCTEMHO OJIHOI0JIbHBIE?
nHpOpManren 3 pa3HbIX HOIXOIUTD K PEIICHHUIO 3a1a9. | 3) o qHaKOBas;
HMCTOYHHUKOB. 0) 3¢ (eKTUBHOCTH
arpo0akTepuaIbHOM

TpaHchopMaIuy y pacTeHUH
KJlacca JABYIOJIbHBIE BBIIIE, YEM Y
pacTeHui Ki1acca O/THOI0JIBHBIE;
B) 3¢ pexTuBHOCTH
arpo0akTepuaIbHOM
TpaHchopMaIiK y pacTCHUN
KJjlacca JIBYNOJIbHBIC HIDKE, YeM Y
pacTeHHii Kjlacca 0JIHOJIOJIbHEIE.

VYK-1.4. PazpabaTbiBacT u
coJiepKaTeIbHO
apryMeHTUpYeT
CTpaTErHio PelIeHHs
MpOoOJIEeMHOM CUTyalluu Ha
OCHOBE CUCTEMHOTO U
MEXAUCLIUTLITUHAPHOTO
MOJIX0JIOB

Brnaners moaxomamu B 001acTi
MOJICKYJISIPHOM OMOJIOTHH,
TCHHON MHXCHEPHH U CMEYKHBIX
JTCHIATUTAH IS PEIICHUS
pOOIEMHBIX CUTYaIHH.

ITocnenoBaTenLHOCTD T€HHO-
WH)XEHEPHBIX paboT:

1. KionupoBanne JIHK B
BEKTODE;

2. Buigenenne nnm cuate3 JHK;
3. Beemenne JIHK B Kierky-
MHIIIEHB;

4. Momuduxkamus JIHK;

OIIK-6.1. Mcnoas3yet
3HAHUA O MYTIAX U
MEepPCIEKTUBAX MPUMEHEHUS
COBPEMEHHBIX
KOMIBIOTEPHBIX
TEXHOJIOTHI B
OMOJIOTHYECKUX HAYKax U

3HATh O MYTSIX U NEPCIEKTUBAX
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIl B 00JIaCTH
MOJIEKYJIIPHOI OMOJIOTHH.

buonndpopmaruka B
uccnenoanuu JJHK

o0pa3oBaHuUM;

OIIK-6.2. PabGoTaer c Ymetsb paboTats ¢ MexayHapoaHble 6a3bl JaHHBIX
npodeccuoHaTbHBIMH npodeccHnoHanbHBIME 0a3aMU | HYKJICOTUIAHBIX

0asamu u Oankamu ganHbiX | maHHbIX: NCBI (RefSeq, IIOCJIENOBATEILHOCTEN.

B n30paHHO# 00nacTu

OMIM, Nucleotide, Gene,




npodeccuoHaIbHO N
JCSATEIIbHOCTH,

Protein, dbSNP, ClinVar) B
001aCcTH MOJIEKYISIPHOM
Ononoruun

B TOM YHCJIC HA CTBIKEC
obnacTell 3HAHHUS;

OHOJIOTUYM U TEHHOM
WHXXCHEPUHT

OIIK-7.1. Ucnoas3yet 3HATHL OCHOBHEIE METO/IBI B  kauwectBe  Bekropa A
3HaHUS U OCHOBHBIC MOJTYYCHHS BBEACHUS  UYY)KOIO T€Ha B
WCTOYHUKU U METObI npodeccrnoHaIbHO M JKUBOTHYIO KJIETKY HCIOIB3YIOT
MOJTy4CHUS nH(pOpPMAIINH, HAPABICHUS 1) mnasmuael  arpoOaxkTepHid
npoheccHoHaTBEHON HAYYHBIX HCCJIEIOBAaHHUH B 2) TUTa3MU B Oakrepuii
nH(OpMAaNNY, HAPABJICHUS | 00JIACTH MOJIEKYIISAPHOM 3) JHK xmoporuiactoB U
HAaYYHBIX UCCJICIOBAHUI, onosornu MHUTOXOHJIPUI

COOTBETCTBYIOIINX 4) BHPOU/IBI
HaMpaBJICHHOCTH 5) supyc SV-40

MPOTrpaMMBbI MaruCTPaTyphl;

OIIK-7.2. BeiaBiser YMeTh BBEISIBIISTE Kaxkoii croco0 BBEJICHUSA
MEPCIIEKTUBHBIE TPOOJIEMBI | IEPCIEKTUBHBIE TPOOIEMBI gyxkepogno JIHK B renom
1 popmMyaUpyeT MPUHIUIBI | CTIOCOOBI PEIICHHS aKTyaJIbHBIX | paCTEHUS HauOoJiee 4acTo
pelieHus akTyaIbHBIX Hay49HO-HCCIIEA0BATEIBCKUX MpUMEHSETCS?
Hay49HO-UCCTIEA0BATEIBCKUX | 3a/1a4 Ha OCHOBE a) OayuMcTHYECKas
3a/1a4 Ha OCHOBE HCTIOJb30BaHMS KOMIUIEKCHOW | TpaHchopmaIus;

HCIIOJIb30BAHUS nHpopmanuy, B TOM yucie Ha | 0) arpo0akTepHaibHas
KOMIUIEKCHOW MH(POPMAIINH, | CTHIKE MOJIEKYISIPHON TpaHchopmanus;

B) DJICKTPOTIOpAITHS;
T') MUKPOUHBEKITHS.

5. YueOHO-MeTOAMYECKOE O0ecTiedyeHHe YUeOHOM TN CIUILIUHBI (MOILYJIs1)

5.1. IlepeyeHb OCHOBHOW W ONMOJHHUTEJbHOU JIUTEPATYPbI, HEOOXOAUMOM
JJISI OCBOEHUS Y4eOHOM TMCIUIIMHBI (MOIYJIs1)

OcHoBHas1 1uTEpaTypa

m/ HaumenoBanue ABTOD (BI) T'on, mecto Koui-Bo sk3eMmisipoB
Ne U3JaHUsI
B OuOimoreke | Ha Kademape
1 2 3 4 5 6
MUTDacos Yebokcapsr:
buoxumus ¢ ocHoBamu 10 PII) UI'1Iy nwm.
1 | monekynsapHoi Ouosoruu: o n. 4. HeorpannuenHnslii noctyn
Kymnpusinosa
yuebHoe mocodue M. IO SkoBieBa,
T 2021
MounekynspHasi OUOJOTHS: gpﬂéep OX Kewmepogo:
2 OTCKYIIAP OTOTHA: o SYXH Keml'V, HeorpannuenHnslii foctyn
yuebHoe mocodue C. A, 2017
babuu O. O. '
M.:
SIpsiruna I'S0TAP- .
3 buomorusa. T. 1. B.H. Mema, HeorpannuenHnslii 1octyn
2020.
MackaeBa )
MonexkyssipHasi OnoJIoTust: T. A Capanck:
4 ) S MI'TIA um. HeorpannuenHnslii 1octyn
yuebHoe rnocobue JlaGyTnHa
M. B M.E.




Yeromaena EBceBbeBa,
H. /1. 2013.
JonmoiHuTEIbHAA JIUTEPATypa
n/ HanmenoBanme ABTOD (BI) T'on, mecto Kou1-Bo 3k3emMmisipoB
No W3aHus
B Oubnmoreke | Ha Kadeape
1 2 3 4 3) 6
Hwxuuit HeorpannueHHb1 nocTyn
Hosropona:
1 MonekynspHas OUOJIOTHS: JlykoBaukoBa | HHI'Y um. H.
ydueOHOe rmocodue JI. b. n.
JlobaueBckoro,
2017.
OCHOBBI MOJIEKYJIIPHOM Mocksa: HeorpannueHHb1i noctyn
2 IMAarHOCTHUKH. Epmios 10. A. | TD0OTAP-
MerabosioMuKa: y4eOHHUK Menua, 2016.
ifﬁ:;;;jglljaﬁ ouomorus Kawkui A. M. ?
3 MeMBpaH KIIeToK: yaeBHoe I'., Kucenera | Akamemus,
' n. C. 2008.
nocodue
CrtpbIruH A. Heorpannuennslii 1octyn
4 Knerounas unxxenepus: ifﬁiueHKo ggg?ﬁiﬁ'
yebnoe nocodue Mopxosun E. | 2021.
H.
Konnues A. 24
5 buoxumusa u monekynsapuas | C., M.: Ipoda,
ouosnorus CesactpsanoBa | 2008.
I'. A
IOnycona H.
[IpakTukym o E" Tomck: .
6 | MosexynsapHO# Guonoruu: YSI/II’MeHKO CublI'MYV, Heorpannyennslii 10cTyn
yuebHoe mocodue A . 2017.
Kaiiropomosa
E. B.
7 OCHOBBI T€HETHUYECKOU CkBopuoBa CIIb: UTMO, HeorpaHU4eHHBIH 10CTYTI
WH)XCHEPUHU H. H. 2015.
MounekynspHasi OMOJIOTHUSI. M.:
8 | Pubocombl u 6GuocuHTE3 Cnupun A. C. | Jlaboparopus 1
Oenka: yueOHOe rmocooue 3HaHwmi, 2019.

5.2. IlepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

«HTEepHET?», HEOOXOAMMBIX /IVIsl OCBOEHMSI Y4eOHOM TUCUMIIJIMHBI (MOLYJIS)

BIIO)

1. www.studmedlib.ru (QnexTponHo-6ubmMoTeuHas cucreMa «KOHCYnbTaHT CTyneHTa» JUIs

2. http://e.lanbook.com (DnexTpoHHO-O0MOMMOTEYHAsE cucTeMa «JIaHb)



http://www.studmedlib.ru/
http://e.lanbook.com/

3. http://library.bashgmu.ru (baza nanHbIx «DneKTpOoHHAs yuyeOHast OMOIMOTEKAY)

6. MarepuajJibHO-TeXHHYECKas 0a3a, HeoOXoauMasi VISl OCYILUECTBJICHHS
0o0pa30BaTeJIbHOIO NpoLecca Mo y4eOHOH JUCHHMIVINHE (MOLYJI51)

Hcnonp3oBaHnne y4eOHbIX KOMHAT U Jjabopatopwii st  pabOThl  OO0YYarOIIUXCs.

CneunanbHas mebenb: padbodee mecto s npenonaarens (1 cron, 1 crym); pabodee mMecTto yist
oOyyaromuxcsi (MUCHbMEHHBIE CTOJNBI (HApThl), MAapThl Ha 25 MOCAZOYHBIX MECT); MUChMEHHAs

JI0CKa, KOMIIBIOTEP, MYJIbTUMEIUNHBIA NPOEKTOp, HSKpaH, CTEHAbl € Y4e€OHO-METOAUYECKUMU

Marepuaiamu, IeMOHCTPAMOHHBIM U CIIPaBOYHBIA MaTepHall.

6.1. MarTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAUMAsl ISl OCYLIEeCTBJICHHUS

00pa30BaTeJIbHOIO MPOLECcCca MO0 y4eOHOM TUCIUILUIHHE (MOLYJIA)

Tadauna
Ne HaumeHnoBanue Buna HauMmeHoBaHHE 00BEKTA, Anpec (MECTOMONOKEHHE) 00bEKTA,
H/H O6pa30BaHI/I$I, YPOBH: MOATBECPKAAIOIIETO HAJTUYHUE MATCPUAJTIBHO- | IOATBCPKAAIOIICTO HAJININE
00pazoBaHwus, TEXHUYECKOr0 00ECIeYeHUs], C IepeuHeM MaTepHaIbHO-TEXHHYECKOTO
npogeccum, OCHOBHOT'0 000pY/IOBaHUS obecrnieueHusi, (C ykazaHueM HOMepa
CIICIIMAaJIbHOCTH, TaKOBOI'0 OOBEKTA B COOTBETCTBUHU
HAaIpaBJICHU C JOKYMEHTaMH 10 TEXHUYECKOH
TOATOTOBKHU (/17151 WHBEHTapHU3aIINN)
npoeccoHanbHOro
0o0pazoBaHwust), MOJBHIA
JOTIOJTHUTEIIEHOTO
o0pazoBaHust
1 2 3 4
1 Bricmee, maructpartypa, | Yueonslii kopnyc Ne 7 ®I'BOY BO
06.04.01 buonorus, | BTMY Munsapasa Poccun, kagenpa
HalpaBJICHUE (yHnamMeHTaJbHON 1 MPUKJIATHON 450008, Pecybnuka bamkoprocTas, T.
(mpochuib) MHKPOOH 0JIOTHH C: VYda, Kuposckuii p-H, yin. [lymkuna, 1.
CoBpeMeHHBIE YueoOnas ayautopusi Ne 514 mis 96, xopm. 98. Dtax 5. YuebHas
nH(popMaIMOHHbIE MIPOBEICHUS MPAKTHUECKUX 3aHATHH, aymuropus Ne 514
TEXHOJIOTUH B | MHAUBHIYaJbHBIX KOHCY/IbTalUH,
MeIUIHE U OMOJOTHH | TEKYLIEro KOHTPOJIS U IIPOMEKYTOUHOM
atrectanuu. O6opyaoBaHue: yaeOHas
Mebens Ha 25 pabouux mect, pabodee
MECTO MPeToAaBaTens (CTOM, CTYA), JOCKa
yueOHast MeJIOBast, KOMITBIOTED,
MYJIbTUMEIUNHBINA POEKTOpP, IKPaH,
CTEHJBI ¢ Y4eOHO-METOINIECKUMH
MaTepHajJaMy, JEMOHCTPALMOHHBIA 1
CIPaBOYHBIN MaTepuai

6.2. CoBpeMenHble mnpodeccHOHATIbHbIE 0a3bl
CMPaBOYHbIE CHCTEMBI

1.
CBoOoaubiii  1uppoBoOH

JAHHBIX,

UHGpoOpMaALHOHHBIE

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

apXuB

OMOMEIMIIMHCKUX HAYYHBIX CCIICIOBaHUH.
http://medbiol.ru - CaiiT s 0o6pa3oBaTeIbHBIX U HAYYHBIX IICIICH.

2.

KYpPHAIBHBIX MyOJHMKalUA 10

pe3yibTatamM


http://library.bashgmu.ru/
http://www.pubmedcentral.nih.gov/
http://medbiol.ru/

3. http://www.biochemistry.org - Caiit MexnyHapogHOrO OHOXUMHUYECKOTO

obmiectBa (The International Biochemical Society).

4, http://www.clinchem.org - Caiir xypnana Clinical Chemistry. Opran

AMepuKaHCKOW accooluany KIMHHYeCKoW xumuu - The American Association for

Clinical Chemistry (AACC). (MexayHapoaHoe OOIIECTBO, OOBEIUHSIIONICE

CHEHUANTKNCTOB B 00JIACTU MEULIMHBI, B chepy TpodhecCHOHATbHBIX UHTEPECOB KOTOPHIX

BXOJAIT: KIMHUYECKAs XWMHS, KIMHUYECKas JiabopaTopHas Hayka U JiabopaTopHas

MEIUIMHA).

5. http://biomolecula.ru/ - Guomonekyna - calT, MOCBSAIMIEHHBIH MOJEKYJISIPHBIM

OCHOBaM COBPEMEHHOW OWOJOTHMH W TMPAKTHYECKHM MPUMEHEHHSIM Hay4HBIX

JTOCTH)KCHUN B MEAMIIMHE U OMOTEXHOJIOTHH.

6. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational

Resource for Learning and Online Teaching.

7. www.elibrary.ru - HanmonanbHas oubnmuorpaduueckas 6a3za JTaHHBIX HAYYHOTO

UTUpOBaHUs (MpodeccuoHaibHas 0a3a JaHHbIX)

8. WWW.SCOPUS.COM - KpymHEeWas B MUpe eauHas pedepartuBHas 0aza JTaHHBIX

(nmpodeccuonanbHas 60a3a JaHHBIX)

0. www.pubmed.com - aHTIosI3pIYHAs TEKCTOBass 0aza JaHHBIX MEIUIMHCKUAX H
Ouosioruueckux myonukanui (mpodeccruoHanbHas 6aza JaHHBIX).



http://www.biochemistry.org/
http://www.clinchem.org/
http://biomolecula.ru/
https://www.merlot.org/merlot/index.htm
http://www.elibrary.ru/
http://www.scopus.com/
http://www.pubmed.com/

6.3. JIMeH3MOHHOE U CBOOOAHO PacIpoOCTPaHsieMoe IPOrpaMMHoOe o0eclieYeHre, B TOM YHCJIe 0TeYeCTBEHHOT 0

NPOU3BOICTBA

No

i HaumenoBanue Ornucanue Kou-Bo [TocTraBuimk I'ne ycranoBneHo

1. |IIpaBa Ha mporpammy st DBM kopnopatuBHas juneH3us Ha| Oneparmionnass  cuctema | 200 |OOO  «Codrnaita|Kadenps u
CTeNUANbHBIN HAa0Op mporpaMMmHBIX mpoaykroB Microsoft| Microsoft  Windows + Tpeiim» 0Ipa3 IeIICHUs
Desktop School ALNG LicSAPk OLVS E 1Y| odwucHsiii maker Microsoft YuuBepcurera
AcadenicEdition Enterprase Office

2. |[IpaBa Ha mporpammy misi OBM HaGop BeO-cepBHCOB,| OpraHu3amms BKC 25 000  «Codrnaiin|JIekimonHbIC
MPEIOCTABIISIONIMX JOCTYII K pa3ludHbIM mporpammam u| Microsoft Teams Tpeiim» ayTUTOPUHU
yciyraMm Ha ocHoBe miatdopmel Microsoft Office s Kadenpor u
obpazosanus Microsoft Office 365 A5 for faculty - Annually HOJIpa3IeICHUs

VYHuBepcurera

3. |lIpaBa Ha mporpammy miss OBM cucrema antuBupycHOU| AHTHBUpYycHas  3ammrta | 1750 [OOO  «Codrmaita|Cepepa, kadenps u
3alIUTHl  MepcoHaNbHBIX KommbioTepoB Dr.Web Desktop| (poccuiickoe I10) Tpeitny Mo pa3aeICHUs
Security Suite KomruiekcHas 3amuta + LlenTtp ynpasnenus VHuBepcuteTa

4. |[IpaBa Ha mnporpammy mis OBM cucrema antuBupycHoi| AHTHBUpycHas — 3ammuta | 450 |O0O  «Codrnaitn|Kadenpsr u
3al(UThl paboumx craHnuii u ¢aitaoBeix cepBepor Kaspersky| (poccuiickoe I10) Tpeitn» Mopa3aeiICHUS
Endpoint Security nas 6m3Heca — CranmapTtHblii Russian YHuBepcurera
Edition. 500-999 Node 1 year Educational Renewal License

5. |[IpaBa Ha mporpammy st 9BM OducHoe mporpamMmmHoe OducHblii makeT 120 |O0O «Codrnaiin  |Kadenps! u
obecneuenre MoiiO¢uc CranaapTHbIi (poccuiickoe I10) Tpeitn» [0 Ipa3IeJICHUS

YHusepcurera

6. |[IpaBa Ha nporpammy ans 9BM Onepanuonnas cuctema st | OnepanuoHHas cuctemMa 40 |00O «Co¢rnaitn  |Kadenpsi u
oOpa3zoBaTenbHbIX yupexaeHuid Acrpa Linux Common (poccuiickoe I10) Tpeitn» [0 Ipa3IeJICHUS
Edition YHuBepcuTera

7. |(IIpaBa Ha nporpammy a1t 9BM Cucrema KOHTEHT- DunbTpanus HUHTCPHET- 1 000 «Co¢rnaitn  |CepBep
¢unbTpanmun SKYyDNS KOHTEHTa (poccHiickoe Tpei»

110)




8. [[IpaBa Ha mporpammy mast OBM Cucrema uis opranuzanuu u | Opranuszanum Beo- 1 000 «Co¢rnaitn  |Cepsep
MpOBeIcHUs BeO-KOH(epeH i, BeOMHApOB, MacTep-KJIaccoB | KOoH(DepeHIwii, BeOMHAPOB, Tpeitn»
Mirapolis Virtual Room MacTep-KJIacCoB
(poccutickoe [10)
9. |[IpaBa Ha mporpammy s D9BM Cucrema TUCTaHIIMOHHOTO VYuebnslii moptai (B 1 «Codrmaita Tpetim» |XocTUHT HA
ooyuenus: Pycckuit Moodle 3KL coctae DM1OC BI'MY) BHEIIIHEM pecypce
(poccuiickoe [10)
10. |IIpaBa Ha nporpammy it OBM "AUC «BUT: YnpaBieHue | DIeKTpOHHBIN AeKaHAT (B 1 Komnanus «Ilepssiit |Cepeep
By30oM»"' cocrase DM1OC BI'MY) BUT"
(poccutickoe I10)
(poccutickoe I10)
11. |ITpaBa Ha nporpammy 1yt 9BM «1C-butpuxkc: KoprnopatuBHsIii mopTan 1 000 «B36Codt»  |[Cepsep
BHyTpenHnuii mopran yuedbHoro 3aBeaenusi» (Heorp. koi-Bo | (B cocrae JUOC BI'MY)
M0JIb30BaTeeil) (poccuiickoe I10)
12. |IIpaBa Ha nporpammy it 9BM «1C-butpukc: Caiit OO (B cocTaBe 1 000 «B30Codt»  |XocTuHr Ha
YupasjieHue caiiTom - IKCepm OUOC BI'MY) BHEIIHEM pecypce
13. |[IpaBa ua nporpammy it 9BM «1C-Butpuke: Caiit (poccuiickoe I10) 1 000 «Bs6Codt»  |XocTHHT Ha
yY4eOHOT0 3aBeeHUs» BHEIIHEM pecypce
14. |IIpaBa Ha mporpammy st OBM naker mis cratuctuyeckoro| ITaker JUTS 10 |0O00  «Codrmaita|Kadenpa
aHaimza Statistica Basic Academic for Windows 12| craructrdeckoro ananavsa Tpeiin» 00IIECTBEHHOTO
Russian/12 English JTAHHBIX 3I0POBbSI u
OopraHu3anuu
3/IpaBOOXpPAHEHUS
15. [[IpaBa Ha nporpammy ans DBM makeT mjsi CTaTUCTUYECKOTO 11  |0O00  «Codrnaiin|Kadenpa
aHanmza Statistica Basic Academic for Windows 10 Tpeiim» SIUAEMHUOJIOTHA — 3

Russian/13 English

IIT.,
Kagenpa
narouzuonorun — 4
IT.,

Kagenpa
AMUAEMHOJIOTHN — 3




16.

[IpaBa Ha nporpammy ans OBM nmaket 1isi CTaTUCTUYECKOTO
anammsa Statistica Basic Academic for Windows 13
Russian/13 English

IIT.,

Kadenpa
¢dapmakonorun — 1
oIT.

[IpaBa Ha mporpammy mig OBM maker i CTaTHCTHYECKOTO
anammsa Statistica Basic Academic for Windows 13
Russian/13 English

000
Tpen»

«CodTnaiin

Kadenpa
HOPMaJIbHOU
¢busmnosoruu — 4 mir.,
Kadenpa
CTOMATOJIOTH
JIETCKOTO BO3pacTa M
OpPTOJOHTHH — | TIT.

[IpaBa Ha mporpammy mist 9BM nmaker ajisg CTaTUCTHYECKOTO
ananmu3za Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

75

000
Tpen»

«CodTnaiin

Kadenpa
MEIUITTHCKOM
((N7IIZ1N’

50

000
Tpen»

«Codrnaitn

Cepsep




