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COIEPXAHUWE PABOUYEW ITPOT PAMMBbI:

[TosicauTenpHas 3anucka

Lenrp U MecTO MAMCUMIUIUHBI B CTPYKType 00pa3zoBareiIbHOM
MpOrpaMMbI

[lepeuenb mMIaHUPYEMBIX pPE3YJIBTATOB OOy4YEHHS IO AMCLMILIMHE,

COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00pa30BaTeibHOMN Nporpamme
WHJIMKATOPAMH JTIOCTUKEHUSI KOMIIETEHIINI
TpeboBanus Kk pe3ysibTaTaM OCBOCHUS y4eOHOM AUCIUILIMHBI
Tunel 3a1a4 npodeccroHaIbHON AesITeNbHOCTH
[IepeueHp KOMIIETEHUIUI U HHAUKATOPOB JOCTUKEHUSI KOMIIETEH U
C YKa3aHHEM COOTHECEHHBIX C HUMH 3aIVIAHUPOBAHHBIX PE3YJIbTaTOB
00y4eHus IO AUCIUTIINHE
Coneprxanue pabodeil mporpaMMbl
O6beM yueOHOM TUCIUIUTMHBI (MOAYIS) U BUABI Y4eOHOH paboThI
[lepeuennr pa3nenoB y4eOHON AMCUMIUIMHBI W KOMIIETEHIUH C
YKa3aHHEM COOTHECEHHBIX C HUMU TEM Pa3/IeJIOB JHUCLUILIMHbI
Paznenbl yueOHON AUCHUIUIMHBI, BUABI Y4eOHOH 1eATENbHOCTH U
(hOpMBI KOHTPOJIS
Haspanue Tem JeKuuii 1 KOJIMYeCTBO YaCOB IO CEMECTPaM y4eOHOM
JUCLUIUIMHBL (MOJYJIST)

Ha3Banue TeM mpakTUYECKUX 3aHATUN, B TOM UYUCIE MPAKTUYECKOU
MOJATOTOBKM M  KOJMYECTBO YacOB II0 CeMecTpaMm y4eOHOM
JTUCIUATITAHBI (MOTYJIS)

JIaGopaTopHbIii TPAKTUKYM

CamocTtosiTenbHas paboTa oOydaronierocs
@DOH/1 OLIEHOYHBIX MATEPUAIOB JIJIs1 KOHTPOJIS YCIIEBAEMOCTH U
PE3yabTaTOB OCBOCHUS Y4eOHOM NUCHIUTUTMHBI (MOJTYJIs)

[IepeueHp KOMNETEHIIMI U UHIUKATOPOB JTOCTHXKEHUS KOMIIETEHUMM

C YKa3aHHEM COOTHECEHHBIX C HUMH 3allJIAHUPOBAHHBIX PE3YJIbTATOB
oOyueHust mno gucumimHe. OmnucaHue KpUTEpUEB U KAl
OLICHUBAHUSA Pe3yIbTaTOB 00yUYEHUS MO AUCIUILTHHE.

TunoBele  KOHTPOJNIbHBIC  3aJaHUs WM  WHBIE  MaTepHuabl,
HeoOXoMMbIE TSl OIEHUBAHUS PE3yIbTaTOB OOYUYEHHS MO y4eOHOM
JTUCHUTIINHE  (MOJIYJsl), COOTHECEHHBIX C YCTAaHOBJIICHHBIMHU B
oOpa3oBaTeNnbHONH  MpOrpaMMe  HMHIUKATOpaMH  JIOCTH)KEHUSA
KOMITETEHIU I
Y4eOHo-MeTouueckoe 1 MHPOpMalMOHHOE oOecrieueHrne yueOHon
JUCIUIUIAHBI (MOJTYJIS)

IlepedyeHb OCHOBHOM M JJONOJHUTENBHOM JUTEPATYPhl, HEOOXOAUMOMA
JUIsL OCBOCHUS Y4eOHOM THMCHUIUIMHBI (MOJTYJIs)

[Tepeuenb  pecypcoB  MH(GOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON
cetu  «HTEepHET», HEOOXOAMMBIX JUISI OCBOCHHUS  y4eOHOMH
JTUCITUTUTAHBI (MOJTYIISI )

MarepuanbHo-TexHu4eckas 0aza, HeoOXoaumast IJIsl OCyIIeCTBICHUS
00pa3oBareIbHOTO Mpolecca Mo yueOHOH TUCIUIUTMHE (MOTYIIS)
MarepuanbHo-TeXHUYECKas 0aza, He0OXoAUMas JUIsl OCYIECTBICHUS
00pa3oBareIbHOTO Mpolecca Mo yueOHON TUCIUIUTMHE (MOTYIIs)

CoBpeMeHnHbIe TpoeccuoHanbHbIe 0a3bl JaHHBIX, HH()OPMAITMOHHBIS
CIIPaBOYHBIE CUCTEMBbI
JIunieH3sMOHHOE M CBOOOJHO pPacHpOCTpaHAEMOE MPOrpaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTEUEeCTBEHHOTO MIPOU3BOJICTBA
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1. IllosicHUTEABLHAA 3aIIUCKA

1.1.

NPOrpamMMmblI

Heap m MecTO JUCHUIIMHBI

B CTPYKType o00pa3oBaTeJbLHOI

HMucnummaa « ModekyispHasi OMOJIOTHs» OTHOCUTCS K 00513aTEIbHOM YacTH.
JucnumimHa n3ydaeTcs Ha 1 kypce Bo 2 cemecTpe.

[lenpto ocBOoeHMS y4eOHON MUCHUTUIUHBI (MOmysi) «MoleKymsipHash OUOIOTHS
peACTaBICHUS
MPOTEKAIONIUX B JKUBBIX OpraHu3dMax u 00 HX peryJsiu,
CTPYKTYPHO-(PYHKIIMOHAJIBHOU

ABJISICTCA

00y4aromuxcs

dbopmupoBaHUe

(¢10)

peKOM6I/IHaHI/Ieﬁ U I'CHCTHUYCCKHUM aHAJIN30M.

1.2. IlepeyeHb IUIAHUPYEMBbIX Pe3yJbTATOB OOy4YeHHMS] 1O JAWCHUILIUHE,
nporpamme

COOTHECCHHBbIX

YCTAaHOBJICHHBIMHA

HHAUKATOPAMM JT0CTHKEHHsI KOMIeTeHIUii

0  MOJIEKYJISIPHBIX

opraHu3anuen

oOpa3oBareJIbHOM

Koa n Konx n nHaumeHnoBanue Pe3yabTarbl 00yueHus mo yueOHoM
HAaUMeHOBaHHe HHIMKATOPA JO0CTUKEHHUS AUCHUILINHE (MOAYJIIO)
KOMIIETCHIIUH KOMIICTCHIIUH
YK-1. CriocobeH | YK-1.1. Ananusupyer | 3HaTb METOJBI aHANU3a MPOOIEMHOM
OCYIICCTBIIATD MPOOJEMHYIO CHTYallMI0 KaK | CHTYallil B OOJIACTH MOJIEKYJISIPHOM
KPUTUYECKUM aHaIu3 CHUCTEMY, BbISIBJIASA ec | Omosioruy, BbISIBJISS ce
POOJIEMHBIX COCTAaBJIIOIIME W CBS3U | cOCTABJISIONINE U CBSI3U MEXIY HUMH.
CI/ITyaL[I/Iﬁ Ha OCHOBEC MEXy HUMU;
CUCTEMHOTI'0
[IOAX0/14, YMeTp  KpPUTHYECKH  OLICHUBAaTh
BbIpa0aTHIBATH YK-1.3. Kpnatnieckn Hay4yHbl€ JOCTHXKEHHMS B 00JacTH
o . HUBAET HaJE)KHOCTD .
cTpareruio aeiicTmit | OMCHIBAC ACKHOCTE | 16 rekysprO# GHONOTHH, CHCTEMHO
HUCTOYHUKOB  MH(pOpMaluH,
. | MOAXOIUTH K PELICHUIO 3a/ad.
paboTaeT ¢ NMPOTUBOPEUNBOIL
uHpopManued U3  pasHBIX
HCTOYHUKOB.
Bnagerp monxomamMum B oOnacTH
YK-1.4. PaspaGarbisaet 1 MOJIEKYJSIDHOH ~ OMOJIOTMH,  T€HHOM
COJIEPKaTEIbHO
WH)XEHEPUH M CMEXHBIX TUCLUIUINH
apryMEHTHUPYET CTPaTETHIO .
., | A7 pemeHus MpoOIeMHBIX CUTYAaIHH.
peuenus po0JIeMHOM
CUTyaluu Ha OCHOBE
CHUCTEMHOT'O u
MEXIUCLUIIIIMHAPHOT O
MOJIX0JI0B
OIIK-6. Cnocoben | OIIK-6.1. I/ICHOJ'IL3yCT 3HaTh O NyTAX W TMEPCIEKTUBAX
TBOPYCCKH 3HaHuA 0 HyTAX U | COBpEMEHHBIX KOMIIBIOTEPHBIX
NPUMCHATH " | IEPCIICKTUBAX TPUMCHEHUS | TeXHOJIOTUU B o0JIacTu
MOAM(DHUIUPOBATH COBPEMCHHBIX MOJICKYJISIPHON OMOJIOTHH.
COBPEMEHHBIE KOMIIBIOTEPHBIX TEXHOJIOTUI
KOMITbIOTEpPHbBIE B OHOJIOTMYECKUX HAayKax W
TEXHOJIOTHH, o0pa3oBaHuH;

nporeccax,
03HAKOMJICHUE
reHOMa,




pabortatb c | OIIK-6.2. PaGoTtaer ¢ | YmMerp pabortats ¢
IPO(ECCUOHATBLHBIMA | TPO(ECCHOHATBHBIME npodeccHOHATBHBIMU 0a3zaMu
Oazamu JaHHBIX, | Gazamu 1 Gankamu maHHbIX B | AaHHbIX: NCBI (RefSeq, OMIM,
npoheccHOHATEHO U30paHHOM obnactu | Nucleotide, Gene, Protein, dbSNP,
odopmIATh 1| npodeccuonansHoit ClinVar) B o6nacTn MOJEKyISPHOM
TIpCACTABIIATL IEATeIbHOCTH; Ouonorun

pe3ynbTaThl  HOBBIX

pa3paboTok

OIIK-7. CiocobeH B
cdepe cBoeit
npodeccnoHanbHOM
JeSTEIbHOCTH
CaMOCTOSITEIILHO
OTIPECIISATh
CTpaTEeruio u
npobJIeMaTuKy
HCCIICIOBAHUM,
MIPUHUMATD PEIICHUS,
B TOM YHCIIe
WHHOBAIIMOHHBIE,
BBIOMPATh U
MoIu(pHUIIPOBATH
METO/Ibl, OTBEYATH 32
KauyecTBO paboT U
BHEJPEHUE UX
pEe3yJIbTATOB,
o0ecrneunBaTh Mephbl
MPOU3BOJACTBEHHOMN
0€30MMacHOCTH MPU
peleHnn
KOHKPETHOM 33724

OIIK-7.1. Ucnonb3yer
3HAHUS U OCHOBHBIE
HCTOYHUKU U METOJIbI
MOJIy4EeHUS
npodeccnoHanbHOM
nH(pOpMaINY, HAPaBICHUS
Hay4HBIX UCCJICIOBAHUM,
COOTBETCTBYIOIINX
HaIPaBJIEHHOCTH MPOTPAMMBI
MarucTparyphl;

3HaTh OCHOBHBIE METO/IbI MOTyYCHHS
UH(pOpMaLUH,

npodeccCHoHATBLHOM
HarpaBJICHUS

HCCIICIOBAHU I B
MOJICKYJISIPHOU Onoorun

HAYYHBIX
o0Jactu

OIIK-7.2. Beisgsiser
MEePCIEKTHUBHBIC MPOOJIEMBI U
dbopMyIUpyeT IPUHLIUIIBI
pelIeHNs aKTyaIbHbBIX
HAy4YHO-HUCCIIEeI0BATEIbCKIX
3a71a4 Ha OCHOBE
HCIIOIL30BaHUSA
KOMILIEKCHOM MH(OPMAIIHUH,
B TOM YHCJIC Ha CTHIKE
o0OyacTell 3HaAHHUS;

YMeTh BBIABIATH TEPCIEKTUBHEBIC
mpoOJeMbl W CIOCOOBI  PEIICHUS
aKTyaJTbHBIX HAy4YHO-

UCCIIEIOBATENLCKUX 3a/1a4 HA OCHOBE
KOMIUIEKCHOM
uH(pOpMaIIMY, B TOM YHCIIE Ha CTBIKE
MOJICKYJIIPHON OHOJIOTUM U TE€HHOU

HCIIOJB30BaHUA

HHXXCHCPHUU

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS YUeOHOM TUCHMILIMHBI

2.1. Tunsl 32124 Npo(ecCUOHATBHON AeATeILHOCTH

3amaun

npodecCHOHAILHON

ACATCIIBHOCTH,

KOTOpBIC

JCXKar B

OCHOBC

IMpCIIoJaBaHuA y‘-IG6HOI>i JUCHUILIIMHBL. HAYYHO-HCCIICA0BATE/IbCKAs, IICAAroru4ecKas.

2.2. IlepeyeHb KOMIETEHUMH, HHAUKATOPOB JOCTHKEHHUS] KOMIIETEHUUI H
HHAEKCA TPYAOBOH (PYHKUIMH

Homep HNupexc Hepeuyens
Homep/ unaexc 7
p HHAMKATOPA TPYA0BOH NMPaKTHYECKUX
KOMIIeTeHIIUH (yHKIMH U ee HABBIKOB 110 OleHOYHbIe
i/ Ne KOMIIEeTeHIIUH
(WM ero 4acTm) ( ) coaep:xxaHue OBJIA/ICHUIO cpeacrsa
WJIH ero YacTH) " &
H ee coepiKaHue KOMIIETCHIMEH
€ro coaep;kanue
1 2 3 4 5 6
1| YK-1. Cnocoben | YK-1.1. MIOUCK KOHTPOJIbHAS




U IeATEeIbHOCTH.

OCYIIECTBIISATh AHanmuzupyer HE0OXOUMO pabora,
KPUTUYECKUI POOJIEMHYTO HAY4YHOM cobecenoBaHue,
aHajns CUTYalNIo KaK nHpopManuu; TECTUPOBAHUE,
HP06HGMFBIX CHCTEMY, BRIABILIAA CIIOCOOHOCTh CUTYyallHOHHbIE
CUTyalui Ha €€ COCTaBJISIIOIINE CAMOOpTaHW3AIMN H | 33/124H
OCHOBE U CBSI3H MEXKTY CaMOOGPA30BAHHIO
CHUCTEMHOT'O HUMH.
noaxona, YK-1.3.
BbIpa0aTHIBATH Kputnuecku
CTpPATETHUIo OIICHUBAET
NEUCTBUMN HaJIEKHOCTh

HUCTOYHUKOB

uHpopmanuu,

paboraer ¢

MIPOTUBOPEUUBOM

uHpopManuei u3

pa3HbIX

HUCTOYHUKOB.

YK-1.4.

PazpabarbiBaer u

CoJIepKaTeIbHO

apryMEHTHPYET

CTpaTeruio

pelIeHus

poOIeMHOM

CUTyalluu Ha

OCHOBE

CHUCTEMHOTO U

MEXIUCIUTUTMHAPH

OT'0 TTOJIXOJIOB.

| OITK-6. OIIK-6.1. A/01.6 CIIOCOOHOCTH KOHTPOJIbHAS

CrocoGen Hcnonb3yer OO6menenaroruy | CaMoOCTOSITEIBHO paGorta,
TBOPYECKHU 3HAHUA O MYTAX U eckast yHKIus. | UCIOIb30BAThH cobecenoBaHue,
MPUMEHSITh U MePCIIeKTHBAaX O6yuyenmue COBPEMEHHEIE CUTYallMOHHbBIE
MOI[I/I(bI/IHI/IpOBaTI) NpUMCHCHUS KOMITBIOTCPHBIC 3aJa4uiu,
COBpEMEHHBIE COBPEMEHHBIX TCXHOJIOTHH NITIA MIMCbMEHHOE
KOMITBIOTEPHBIE KOMIIBIOTEPHBIX TIpOBEACHMA TECTUPOBAHUE
TEXHOJIOTHH, TeXHONOMIH B TeopeTHiecKoi 1
paboTars ¢ OO e CKIX AKCIIEPUMEHTaIbHOU
npodeccnoHanbH HAy4YHO-
bIMH 0a3aMu HayKax 1 HCCIIEIOBATEIIbCKOU
JaHHBIX, 00pasoBaHNH. paboTsI
po¢eCCHOHAIIbH OIIK-6.2.
0 0OPMIIATE 1 Paboraer c
IIPE/ICTABIISTH poeCCHOHATbHBI
pe3yIbTaThl MH OasaMu U
HOBBIX OaHKaMU JIaHHBIX B
pa3paboTok n30paHHON

obnactu

npogeccuoHaIbHO




| OIIK-7. OIIK-7.1.
CnocobeH B Hcnone3yer
cepe cBoeit 3HaHUS U
npo(eCCUOHANBH | oecHOBHBIE
OU JIEATENBHOCTH | ppor oy o
MOCTOSITEIIbH
CaMOCTOATCEILHO | o0 11p1 Oy UEHMS
OTIpENeNATh
pohecCHOHATEHO
CTPATETHIO .
it uaopmaryu,
poOJIeMaTUKY
HCCIIEI0BAHHIA, HalpaBJICHU
NPUHUMATE HayqHBIX
pelLIeHus], B TOM HUCCIICAOBaHUU,
qucjie COOTBCTCTBYHOIIUX
WHHOBAIIMOHHBIE, | HAIIPABJIEHHOCTU
BBIOMPATH U POTPaMMBI
MOJM(UIMPOBATh | MArUCTPATYPHL.
METORI, OIIK-7.2.
OTBEYaTh 32 BrIgBIseT
kauecTBO paboT 1 NEPCIICKTUBHbBIE
BHEJPCHUE UX
poOJIEMBI U
pe3yJIbTaTOB, (bopMyHpyeT
obecrnieunBaTh PMYy TPy
TIPUHITUITBI
MEpBI
npom3BosicTBeHHo | PEHICHNA
i1 6€301acCHOCTH aKTyaJlbHBIX
MpY PEUICHUN Hay4HO-
KOHKPETHOM UCCIICIOBATEIIbCKH
3a/1aun X 3aJ1a4 Ha OCHOBE
UCTIOJIb30BaHUS
KOMIUIEKCHOM
uHpopmanuu, B
TOM YHUCJIC Ha
CTBIKE obOJyacTei
3HAHHS,

CIIOCOOHOCTH
CaMOCTOSITENTLHO
IPOBOJIUTh
TEOPETUYECKYIO U
AKCIIEPUMEHTAIbHY
10

HAy4YHO-
HCCJICIOBATEIBLCKYIO
paboty B obsactu
MOJIEKYJISIPHOM
OnoJoTUN U
CMEXHBIX
JCIIATUTHH

KOHTPOJIbHAS
paborta,
cobecenoBaHue,
CUTYallMOHHBIE
3a7a4H,
MICHEMEHHOE
TECTUPOBAHUE

3. Conepxanue padodeit mporpaMmbl

3.1 O0bem y4yeOHOH TUCUMILIMHBI (MOAYJIs1) M BUAbI Y4eOHOI padoThI

Bceero uacon/ | _CeMECTPbI
Buj yuyeoHoii pa6oThl 32Y€THBIX 7
CAHHHAN 4acoB

1 2 3

KonrakTtHasi pabora (Bcero), B TOM YuCIIe€: 84/2,33 84
Jlexrm (JT) 28/0,78 28
[Tpaktuueckue 3austus (I13), 56/1,55 56
CamocrosiTe/ibHasi padoTa o0yuaruierocsi, B TOM 4ncIe: 168/4,67 168
[ToaroroBka k 3ausarusim (113) 114/3,17 114




[oaroroska k Tekyiemy kourpouo (IITK) 36/1,0 36
[TonroroBka k npomexxyrounomy kontpodto (I111K) 18/0,5 18
Buj npomexyTouHoii arrectanmu | Dx3ameH () 36/1,0 36
yac. 288 288
HUTOTI'O: O6mas Tpya10eMKOCTb
3ET 8 8

3.2. IlepedyeHb pa3aesoB Y4eOHOW JUCHUIUVIMHBI W

KOMIIETEHIIMI ¢

YKazaHue€M COOTHECCHHBIX ¢ HUMH TEM Pa3a€/Ji0B TUCIHHAILINHBI

Neni/ni HNupexce HaunmenoBanue
KOMIIeTEHIH pa3nesia ydeOHoi Conep:xkanue pasaena (TeMbl pa3iesioB)
" AUCHUILINHBI
1 2 3 4

1. | YK-1 Beenenue B Kparkas wncTropuss CTaHOBJIEHUS MOJEKYJISIPHOU
OIIK-6 MOJIEKYJIIPHY IO ouonorur. OCHOBHBIE OTKPBITHS MOJEKYJISIPHOM
OIIK-7 OMOJIOTHIO Ouosoruu. 3a1a4u MOJIEKYJIIPHOW OMOJIOTHI

2 | YK-1 Mukpockonusi. PeHTreHOCTpYKTYpHBIA — aHau3.
OIIK-6 . | PagnoakTuBHBIE U30TOIIBI.

Metoabl MOJIEKYJISIPHOM
OIIK-7 - VYnpTpaneHTpuyrupoBaHue. Xpomarorpadus.
Onextpodopes. Kynbrypa knerok. beckierounsie
cUcTeMbl. MOHOKJIOHAJIbHbBIE AaHTUTEA.

3. | YK-1
OIIK-6 AMUHOKHUCIIOTBI Crpoenue, cBOMCTBa U GYHKIIMU aMHUHOKHUCIIOT.
OIIK-7

4. | YK-1 . .

OIIK-6 Merris u Gerki Crpoenue W CBOWCTBA  HENTHAHOH  CBASH.
OITK-7 Crpoenue, cBOMCTBa U (YHKIIMU MENTHI0B

5 | YK-1 IlepBuunas  cTpykTypa  OenkoB.  BTopuuHas
OIIK-6 CTPYKTypa  OEIKOB.O-CITMPallb,  B-CTPYKTYpBL
OIIK-7 CrpykTypHas CeepxBropuuHas cTpykrypa. Jlomensl Tpernunas

opranusanus 0eiIKoB CTpykTypa Oenka. CBs3u  CcTaOMWIM3UPYIOLIHE
TPETUYHYIO CTPYKTypy OenkoB. YeTBepTuuHas
CTPYKTYpa OEJIKOB.

6. | YK-1 IlepBuuHasgs cCTpyKTypa HYKJIEHHOBBIX KHCIOT.

OIIK-6 Kondopmanus KOMITIOHEHTOB HYKJIEMHOBBIX
HyxnenHoBbIE KHCIIOTHI,

OIIK-7 JTHK KucIoT. MakpomonekynspHas cTpykrypa JIHK.

[Momumopdusm asoitHoN crimpanu JIHK. ®dopmbl

JHK. Ceepxcnupanusauus JJHK, Tononzomepasbl

7. | YK-1 Crpykrypa u ¢pynkuus PHK. MakpomonekynsapHas
OIIK-6 PHK crpykrypa PHK. Buger PHK. Konnenumsa «Mup
OIIK-7 PHK».

8. | YK-1 Crpyktypa OaKkTepHaIbHON XPOMOCOMBI.
OIIK-6 Crpyxkrypa MIPOKAPUOTUYECKUX TEHOB.
OIIK-7 CrpykTtypa reHoMoB | bakrepuanbuble mnazMuael. CTpykTypa TeHOMa

MIPO- ¥ 3yKapHOT JYKapHOT. Kuneruka peacconuanuu
nenatypupoBanHoit JIHK u cnoxHocTe renoma y
sykapuotT. IlocaenoBaTeqbHOCTH — HYKJIEOTHJIOB




3YKapUOTHYECKOIO reHoma. Crpykrtypa
JYKapUOTHUYECKOTO TeHOMa

9 | YK-1 benku u GpepMeHTHI, YJaCTBYIOIIUE B PEILTUKAIIUN
OIIK-6 Permuxans JHK JHK. Perummkanus xpomocomsl E.coli. Perumrkarnus
OIIK-7 xpomocoM y oaykapuotT. buocunres JIHK Ha

matpuue PHK (obpaTHast TpaHCKpHUIILIMST)

10.| YK-1 PHK-nonumepaspl. MHunuamuss TpaHCKPUIILUU.
OIIK-6 DnoHranus. Tepmunarus TPaAHCKPUIILUU.

Tpanckpunius y
OIIK-7 HpOKApHOT Perymsiust  TpaHckpunuuu. — AKTUBAaTtopsl U
penpeccopbl Tpanckpunuu. OnepoH. HeratuBHas
Y TTO3UTHUBHAS PETYJISIIUS.

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

12.| YK-1 PHK-nonmumepaspl.  PakToppl  TPAaHCKPHUIILIHH.
OIIK-6 Tpauckpumims y | PeryisTopHbie IMOCIEA0BATEIBHOCTH: JHXAHCEPHI,
OIIK-7 3YKapHoT. CaliJIEHCOPHI, aJJaNTOPHBIE dIIEMEHTHI. MearaTophl.

[IpoayKThl TpaHCKPUIIIUU

13.| YK-1 XpomatuH u  oOwias
OIIK-6 (ToTanbHasg) perynsuus | AueTWIMpoBaHHEe THCTOHOB. DochopunupoBanue
OIIK-7 TPAHCKPUIILIUU y | TUCTOHOB. JleMuHy11sl XpoMaTHHA

3yKapuoT

14.| YK-1 [Iponeccunr y npokapuor. IIponeccunr TPHK un
OIIK-6 pPHKy sykapuor. Ipoueccuar MPHKy sykapwuor.
OIIK-7 [Tpoueccunr PHK MexaHu3mbl criaiicuHra. AJbTepHATUBHBIN CIUTAl-

CUHI. Y JaJIeHUE «IUIIHUX» MOCIEA0BATEIBHOCTEN.
[Ipucoenunenre nMoanpUKaII HYKJI€OTHIOB.

15.| YK-1 Pazpymenne MPHK Oaktepuii ¢ 5-koHma: 3¢ ¢exr
OIIK-6 nosioxkeHud. Paspymenne MPHK sykapuor ¢ 3-
OIIK-7 Pacman MPHK koHua. Ponp mnomu(A) ¢parmenra. BrausHue

MPOAYKTOB  TpaHciasuuu Ha pacnag MPHK.
Binustaue nurannoB 6enka Ha pacnag MmPHK.

16.| YK-1 I'enernueckuii kox. AKTHUBaLus aMHHOKHCIIOT.
OIIK-6 Pu6ocomer. Pubocomansubie PHK. CsizbiBanue
OIIK-7 amunHokucioT ¢ MPHK. @yHKk1moHanbHbIE HEHTPBI

pubocom. MHuimanus, SJ0HTAlMs U TEPMHUHALUS
buocunres 0emnKa: | TPAaHCKPUIILHH. ITonmucomsl. Ocobennoctu
TpaHCIAUUs, (QOJAUHT, | TPAHCISIMHA Y TPOKAPUOT U B MUTOXOHAPHUSX.
MoauduKaIms. NHruburopbl  TpaHCHSIMU Yy  NPOKApPUOT U
9YKapHoT. ®onauHr OeNKOoB. ®dakTopsl,
ONpPEACIAONIME TPOCTPAHCTBEHHYIO  CTPYKTYpY
oenkoB. Mogenu cBopaunBaHusi 6ekoB. DaKTOPHI
¢dongunra. ®epMeHTH! HOJITUHTA.
17.| YK-1 PexomOunarus ToMosoruunas peKoMOMHAIMS, calTcrenupuIHas




OIIK-6

peKOMOUWHAIHSI, SKTOITUYECKasi pEKOMOWHAIIHS

OIIK-7

18.| YK-1 [Iporpammupyemas
OIIK-6 KJICTOYHas cMmepTh | [Iporpammupyemas KjaeTouHasi cMepTh (aronTos)
OIIK-7 (ammorto3)

19.| YK-1 IIpenmer u 3amauu reHHou mHxkeHepuu. Passurue
OIIK-6 METOJIOB MOJICKYJISIPHON reHeTuku. IIpakTudeckoe
OIIK-7 UCTOJIb30BAHNE HAYYHBIX JIOCTHKEHHUUH B OOJIACTH

(U3NKO-XUMHUYECKOW OHOJIOTUM B OMOWHAYCTPHUH.
OOmast cxema MpOBENEHHsS] T€HHO-MH)KEHEPHBIX

OOmue npuHUUNbl U | pabor. DepMeHTbhl TI'€HETHYECKOH HH)KEHEepUH.

METO/bI IeHHOM | MeToabl KOHCTPYHUpPOBaHUS THMOPUIHBIX MOJIEKYJ

HH)KEHEPUHN JHK in vitro. Bekrtopubie wmomaekyasl JHK.
Beenenne wmonexkyn [JHK B kierku. Metoabl
orbopa THOpUIHBIX  KJIOHOB. PacmmdpoBka
HYKJICOTUJJHON TOCJIe-BaTeIbHOCTH (ParMEeHTOB
JIHK. Amrmmudukanus nocnenoatenpHoctei JTHK
in vitro.

20.| YK-1 Beenenue minasmuasbeix u (arossix monexyn JJHK
OIIK-6 B kietku E. coli. CTpoeHHe KICTOYHOW CTEHKH
OIIK-7 rpamoTpunaTensHeix  Oaktepuii.  CdeporuracTsl.

«Kanbruensie» KOMIIETEHTHbIE KJICTKH.
Onexrponopanus. YnakoBka JIHK ¢ara namOaa B
Karcu sl in Vitro. Mosiekysipabie BeKTOpsl E. coli.
Knonupyromue IU1a3MUTHbIE BEKTOPBI.
Bekrophas cucreMa
N Monekynsipubie BekTopsl Ha ocHoBe [IHK cara
IrpaMOTPULIATEILHON
Gaxtepn  Escherichia asmoa. HckyccTBEeHHBIE OaKkTepHaIbHbIE
coli xpomocomsl. Paszmusl. KinoHupyrommue BEKTOPbI
Ha OCHOBE HHUTEBHIHBIX (aroB. dDarMumsl.
BektopHble miazMupl, 0O6ecrneunBarone npsaMoit
oT0op THOPHUIHBIX JHK. Bexkropsl,
o0ecrneunBaroIIne 3KCIPECCUI0 UyKEPOTHBIX T€HOB
B kierkax E. coli. Bextoper E.  coli,
JNETEPMUHUPYIOIUE  CEKPELHI0  YY>KEPOJTHBIX
OEIKOB.

21.| YK-1 KoHcTpynpoBaHue CEKpeTHPYIOIIMX OpraHU3MOB.
OIIK-6 JKenpeccus 1 Mertabonuueckas uHKeHepus. Beinenenue
OIIK-7 ZHHGHGHHG HeIeBbIX TeHETUYECKU-MOAN(PUIIMPOBAHHBIX OPraHU3MOB U

con npobiemMa ynaneHuss MapKepHbIX T€HOB.

22 | YK-1 JlocTHx)eHHe Oddext 10361 TEHAa  OpU  MOJEKYJISIPHOM
OIIK-6 TOBEIIICHHOM KJIOHHPOBAHHH. Busiaune s dexTuBHOCTH
OIIK-7 MOy KITHH 6eskos, | TPAHCKPHIIIIMY KIOHUPOBAHHBIX T€HOB HA YPOBEHb

KOAMpYeMbIX  reHamu, | MX  9KCIIPECCHH. [ToBbimenne 3dQexTuBHOCTU
KIIOHUPOBAHHBIMA g | Tpaucnsaumu  matpuunbix - PHK - Crabummsanus
KIeTRax Escherichia | 1yepoausix MPHK u 6enkoB B kietkax E. coli.




coli.

23.

YK-1
OIIK-6
OIIK-7

Dkcmpeccust
K.HOHI/IpOBaHHLIX
JYKapUOTUYECKUX T'€HOB
B kiuerkax Escherichia
coli

CpaBHUTENBHBIA ~ aHAIM3  OpraHu3alMd |
peanM3aluK  TeHEeTHYeCKOi  mHpopMaimuu y
pOKapuoTa u JYKapHOT. Dkcnpeccus
XPOMOCOMHBIX 3YKapUOTHYECKHX T'€HOB B KIIETKAaX
E. coli. KnonupoBanue JHK-xonuit
sykapuotnueckux MarpuuHbix PHK wu  ux
akcnpeccus B kietkax E. coli. Dxcnpeccus B E. coli
XUMHUKO-(DEPMEHTATUBHO CHHTE3UPOBAHHBIX T'C€H-
9KBUBAJICHTOB 3YKAPUOTHYECKUX TOJIUIICTITH/IOB.

24,

YK-1
OIIK-6
OIIK-7

I'enHO-NH)XEHEpHAA
cucTema
IPaMIIOJIOKUTEIbHBIX
oaktepuii poaa Bacillus

Beenenne wmosnekyn JHK B kmerku Bacillus.
CTpoeHHe KIECTOYHON CTCHKU TPaMITOJIOKUTEIIBbHBIX
Oakrepuii. Tpancopmarus KOMIIETEHTHBIX KJIETOK.
VYHHUBepcalbHbIE METOJbI  BBEACHHUS  ILIa3MH/I.
Tpanchexuus. Mosekymsipasie BekTopbl Bacillus.
KnoHupyrome BEKTOpPHI Ha OCHOBE ILIA3MHJ
CTapUIOKOKKOB M CTPENTOKOKKOB. BekTopsl Ha
ocHoBe twiazmun Bacillus. Bekropubie mnazmupl,
peruMuupyomuecs B B. subtilis u B E. coli.
BektopHass cucTeMa  CEKpEIMH  YYXKEPOIHBIX
oenkoB w3 kierok Bacillus. IInazmumasie
WHTETPATUBHBIC BEKTOpPhL. DaroBbie  BEKTOPBHI.
DKkcrpeccusi  4yKEpOJHBIX TEHOB B KIIETKaX
Bacillus. OcobeHHOCTH CTPOECHHUS M IKCIPECCUU
T'CHOB IPaMIOJIOKHUTEIbHBIX OaKTepHid.
OntuMu3aius 3KCIPECCUU KJIOHUPOBAHHBIX T'CHOB.
CTaOHIBHOCTS IUIA3MUJ B KIeTKaxX B. subtilis.

25.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas
WH)XKEHEPUS
KYJIbTUBUPYEMBIX
KJIETOK MJICKOIUTAIOIUX

Brenenne MOJIEKYJI JHK B KJIETKH
Miekonurapomux. Beenenne BupycHbix JIHK.
Beenenne mnmasmMung  u ¢parmenroB  JIHK.
CrabwibHocTh ruOpuanbix Monekyn JHK B
KYJbTUBUPYEMBIX  KJIETKaX  MJIEKONUTAIOLINX.
I'eneTnueckas TpaHcpopmarus KJIETOK
MIIeKONUTamuUX. ['eHeTnyeckas TpaHchopMarys
MYTaHTHBIX JIVHUN. Kotpancdopmarius.
JIOMUHAHTHBIE  aMIIMQUUIUPYyEMBbIE  MapKepsl
TeHEeTHYeCKo  TpaHcopmaruu.  DNHCOMHBIE
BEKTOPBI TEeHETUYECKON TpaHc(hOpMaIHH.
Perynupyemas skcripeccus LeJIeBbIX T€HOB

26.

YK-1
OIIK-6
OIIK-7

Tpchr CHHBIC )KUBOTHBIC

[TonyyeHue TpaHCTEHHBIX JKUBOTHBIX. KieTku
TepaTOKapIUHOMBI MBITIIH. MuUKpOUHBEKIUS
OOILIUTOB. OMOpPHOHAIBHBIE CTBOJIOBBIE KIJIETKH.
PetpoBupychl. Dkcrpeccusi T€HOB B TPaHCTE€HHBIX
MBIIIax. TpaHcreHHbie JKUBOTHBIE B
(dbyHIaMeHTaIbHBIX HCCIIeNOBaHUSX. HokayTHBIE
MbIIIK. PerynupyemMoe BKIHOUYEHHE-BBIKIIIOUEHUE




reHOB IN VIVO. BHOTEXHOJOrHYECKOe MPUMEHEHUE
TPAHCTE€HHBIX KUBOTHBIX.

217.

YK-1
OIIK-6
OIIK-7

[lonyuenne wu anHamus
TPaHCTEHHBIX PacTEHUI

[lepenoc reHoB B pacTeHHs U3 OakTepuil poja
Agrobacterium. HWcrnonb3oBanue mnazmug Ti A.
tumefaciens mist co3maHust TPAaHCTEHHBIX PACTECHHU.
[lonyueHnue TpPaHCTEHHBIX PACTEHUN C ITOMOILIBIO
OuvHapHOM BekTopHOM cucTeMbl A. tumefaciens.
DKcnpeccuss U HacleOBaHUE YY>KEPOIHBIX I'€HOB,
BBEJICHHBIX B pacteHus B coctaBe T-JIHK. IIpsmoit
METOJ| BBEICHUs TpaHCreHa B pacTeHus. CHHTE3 B
pacTeHUsIX Yy>KEPOAHBIX OENKOB MEIUIMHCKOIo
Ha3zHaueHus. TepaneBTuyeckue U JUArHOCTUYECKUE
anturena. Cheo0HbIe BakLuHBL. [lepeHOC TeHOB B
pacTeHus ¢ TIOMOLIbIO BHPYCOB. TpaHCreHHas
cucTeMa XJIOpOIUIacToB. benkoBwlil criaiicMHTr B
TPAHCT€HHBIX pACTEHUSX. YJaJeHUEe MapKepHBIX
IEHOB M3 TPAHCTeHHbIX pacTeHUH. TpaHcreHHbIe
pacTeHUsT C HOBBIMH  OHOTEXHOJIOTMYECKUMHU
cBoiicTBaMM. TpaHCreHHbIE PACTEHHSI B CEIBCKOM
XO351CTBE

28.

YK-1
OIIK-6
OIIK-7

T'eneTnueckas "
KJIETOYHAsi MHXXEHEPUsI U
01o0e30macHOCTh

bruo6e30macHOCTh B KJIETOUHBIX, TKaHEBBIX U
OpraHOTeHHbIX  TexHojorusix. Kiaccudukamms
PUCKOB TP  UCIIOJIB30BAHUU  TE€HETUYECKU
MOAU(PHUIIMPOBAHHBIX pacTeHui. [Tumessie,
9KOJIOTUYECKHE M  arpOTEXHUYECKUE  PHUCKH.
CaoiicTBa TPAHCTE€HHBIX OENKOoB. Pucku
TOPU30HTAIILHOTO nepeHoca TPAHCTE€HHBIX
KOHCTpYKIUN. buostnyeckue mpodIemMbl TEHHOMN
WH)XEHEPUH, rE€HOTEpanuu, KJIOHUPOBAHUSA
yeroBeKa M JKMBOTHBIX.  ['OCynapCTBEHHBIN
KOHTPOJIb U TOCYIAAapCTBEHHOE PETYJIHUPOBAHUE B
00J1aCTH TEHHO-UH)KEHEPHOU JIeATeTbHOCTH




3.3. Pa3gesbl yueOHOM QMCHMILUIMHBI, BUbI Y4eOHOM 1eATeJILHOCTH U (OpPMBI
KOHTPOJIsI

Nen/

Ne
cemMec
Tpa

HaumenoBanue pa3aesia ydyeOHoi
AUCHMILIMHBI (MOIYJIs1)

Buabi yueOHoi

AesiTeJIbHOCTH, BKJIKOYas
CaMOCTOSITEJIbHYIO Pa0doTy

o0yuarouuxcst
(B yacax)

J | JP | I3 |CPO

BCEro

DopMbI
TeKylier
0
KOHTPOJI
s
ycneBae
MOCTH
(no
Heoenam
cemecmp

a)

9

BBenenre B MOJICKYJISIPHYIO OHOJIOTHIO.
MeToasl  MOJEKyNIApHOW  OWOJIOTHH.
AMWUHOKHCIOTEI

22

MUChMEH
HOE
TECTHUPOB
aHue,
YCTHBII
orpoc,
KOHTPOJIb
Hast
pabora,
cobeceno
BaHUE 10
CUTYaL1o
HHBIM
3aj1a4am

[Mlentuner u  Oenku.  CTpyKTypHas
opranmzanus OenkoB. HyknenHoOBBIE
kucaotsl, [JHK

34

cobeceno
BaHHE 110
CUTYyaIIHO
HHBIM
3a7a4am,
IIMCBbMCH
HOE
TECTHPOB
aHue

PHK. Crpykrypa reHoMoB 1mpo- u
sykapuot. Permmkamus JTHK

26

YCTHBIN
orpoc,
KOHTPOJIb
Hast
paborta




Tpanckpumniys y npokapuot. Perymsus
TpaHCKpUNUuu y Oakrepuodara A.
TpaHCKpHIILHS Y 3YKapHOT.

16

22

KOHTPOJIb
Has
pabora,
MUCbMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
oIpoc

XpomatuH ©  oOmias  (TOTaibHas)
peryysinus TPaHCKPUILMU y 3yKapuor.
[Tpoueccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHHE 110
CUTYaIHO
HHBIM
3a7a4am,
MMHChMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Has
pabora

buocunres Oenka: TpaHCIALUA,
donauHr, MoaudHKaIus.
PexomOuHarms. [Iporpammupyemas
KJIETOYHAsi CMEPTH (AIronTo3)

16

22

cobeceno
BaHHE 110
CUTYyaIIHO
HHBIM
3a7a4am,
MMHChbMEH
HOE
TECTUPOB
aHue,
KOHTPOJTb
Has
paborta

OO0mue NpUHIMIBI U METOIbl TEHHOM
WHKCHEPUHU. BekropHas cucrema
rpaMOTpULATENBHOU OaxTepun
Escherichia coli

12

cobeceno
BaHHE I10
CUTYyaIIHO
HHBIM
3a7a4am,
IIMCBbMCH
HOE
TECTHPOB
aHue,
KOHTPOJTb
Has
paborta




DKcIpeccusi W BBIJEICHUE IEJIEBbIX
OcnkoB. JlocTH)KEHHE  MOBBIIICHHOM
MPOAYKIIUHU OCIIKOB, KOJIUPYEMBIX
reHaMH, KIOHUPOBAHHBIMH B KJIETKaX
Escherichia coli.

14

cobeceno
BaHHE 110
CUTYyaIHO
HHBIM
3a7a4am,
MMHUCbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

9KCHpeCCI/I$I KJ'IOHI/IpOBaHHLIX
BYKapI/IOTI/IquKI/IX TCHOB B KIICTKaX
Escherichia coli.

12

cobeceno
BaHHE 110
CUTYyaIHO
HHBIM
3a7a4am,
[MHUCbMEH
HOE
TECTUPOB
anue,
KOHTPOJIb
Hast
pabora

10.

FCHHO-I/IH)KGHepHa}I CHUCTCMAa
IpaMIIOJIOKUTENBHBIX OakTepuil poja
Bacillus

10

cobeceno
BaHHE 110
CUTYaIO
HHBIM
3a7a4am,
MMHChMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota

11,

I'eneTnueckas VHXECHEPHUS
KYJIbTUBUPYEMBIX KJIETOK
MJIEKOITATAFOIINX

14

cobeceno
BaHHE I10
CUTYaIHO
HHBIM
3a7a4am,
MMHChbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Has
pabota




12,

I'enernueckas HHXXCHCPUA
KYJIbTUBUPYEMBIX KJICTOK
MIJICKOIIMTAIOIIUX. Tp AHCI'CHHBIC
KHUBOTHBIC

12

18

cobeceno
BaHHE 110
CUTYyaIHO
HHBIM
3a7a4am,
MMHUCbMEH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hast
paborta

13,

[lonyuenue u aHanM3 TPAHCTEHHBIX
pacTeHui

10

cobeceno
BaHHE 110
CUTYyaIHO
HHBIM
3a7a4am,
[MHUCbMEH
HOE
TECTUPOB
anue,
KOHTPOJIb
Hast
pabora

14,

I'enetnueckas ¥ KJIeTOYHAs WH)KEHEPHS
1 01M00e30IacHOCTh

10

cobeceno
BaHHE 110
CUTYaIO
HHBIM
3a7a4am,
MMHChMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Hast
pabota

DKk3a

36

HUTOIO:

28

56

168

288

3.4. HazBanue TeM JIEeKIIUI M KOJMYECTBO YaCOB 0 ceMeCTpaM H3y4eHUs!
y4eOHOM TUCHMILIMHBI (MOYJIA).

Ha3panmue Tem Jekuuii y4eOHOMH AUCHHMIIIMHBI (MOXYJIs)

Cemectp

2




1 | BreneHue B MOJIEKYJISIPHYIO OMOJIOTHIO. METOIbI MOJIEKYJISIPHOM 9
Ononaoruu. AMUHOKHCIIOTBI

2 | IMentunet u 6enku. CTpyKTypHas opranu3saius 6enkoB. HykienHoBbie 5
kuciotel, JJHK
PHK. CtpykTrypa reHomMoB nipo- u 3ykapuot. Perummkanus JJHK 2

4 | TpaHCKpHIILUS y IPOKAPUOT. Perymsuus TpaHcKkpunuuu y GakTeprodara 5
A. TpaHckpumus y 5yKapuor.

S | XpoMmaTHH U 00mas (ToTalbHas ) peryJIsus TPAHCKPHUIIIIHN Y SYKAPHOT. 5
IIpoueccunr PHK. Pacnmag MPHK

6 | buocunres 6enka: TpaHcsIEs, GoaauHT, MoauuKaIus. PekomMOnHarms. 5
[TporpamMupyemast KIIETOYHAs CMEPThH (AIOITO3)

7 | OO1uMe NPUHIMITBI U METO bl TCHHOW MHXKeHepuHu. BekTopHas cucrema 5
rpamorpuiatensHoi 6akrepun Escherichia coli

8 | Dkcmpeccus U BBIZCICHHE IEJIEBBIX 0€IKOB. JlOCTHKEHHE TOBBIIICHHON
OPOIYKIMH OEJNKOB, KOJUPYEMBIX T€HaMH, KIIOHUPOBAHHBIMU B KIIETKaX 2
Escherichia coli.

9 | Dkcmpeccuss KIOHHUPOBAaHHBIX JYKAPHOTHUECKMX TEHOB B  KJIETKax
Escherichia coli. 2

10 | 'eHHO-MHXECHEPHAS CUCTEMA IPAMITOJIOKUTEIBLHBIX OaKTepHil poaa 5
Bacillus

11 | I'enernveckast MHKEHEPHUS KYJTbTHBHPYEMBIX KIETOK MIICKOIUATAIOIIAX 2

12 | I'enetuyeckass WHXKEHEpPUs KYyJIbTUBUPYEMBIX KJIETOK MIIEKOMUTAOLIUX.
TpaHcreHHbIE )KUBOTHBIC 2

13 | [Toxy4eHue M aHATTN3 TPAHCTEHHBIX PACTEHHIHA 2

14 | T'enernveckas M KJIETOYHAS WH)XKEHEpUS U OM00E301MacHOCTh 2
Hroro 28

3.5. Hazpanue TeM NPaKTHYECKHMX 3aHATHH B TOM YHC/IE NPAKTHYECKOH
NMOATOTOBKM ¥ KOJIMYECTBO YACOB 110 CeMeCTPaM U3yYeHHUsl Y4eOHOH TUCIHIIIMHBI
(MoayJis).

Ne CemecTpbl
w/n Ha3paHue TeM NpaKTUYECKUX 3aAHATHI y4eOHOI TMCUMIIMHBI (MOXYJINA) 5
1 2 3
1 BBenenne B MonekyisipHyro  Ouosioruio. MeToabl  MOJIEKYJISIPHOM 4
O61oI0ruu. AMUHOKHUCIIOTBI
5 [Mentuast u Genxu. CTpykTypHas opranuzanusi OenkoB. HyxienHoBble 4
kuciotsl, JIHK
3 | PHK. Crpykrypa reHOMOB npo- u 3ykapuoT. Perumkannsa JJHK 4
4 Tpanckpunuust y npokapuoT. Perymnsmus Tpanckpumnuuu y 6akrepuodara 4

A. TpaHCKpHUIIIUS Y 3yKapHUOT.




5 XpomatuH U oO0Imiasi (ToTajabHas) PETYISIIHS TPAHCKPHUIIHH Y JYKApUOT. 4
ITpoueccunr PHK. Pacmax MPHK
6 | buocunres Oenka: TpaHCIAEs, GOIaUHT, MOaubHUKaIKs. PekoMOuHarms. 4
[IporpamMmmupyemas KiieToyHasi CMEpTh (aronTo3)
7 | OOmme mpUHIMIBI ¥ METOJIBI T€HHOW WHXKCHEPUH. BeKkTopHas cucrema 4
rpamorpuarensHoi 6akrepun Escherichia coli
8 | Dkcmpeccus U BBIZCICHHE IENIEBBIX 0€KOB. JlOCTHKEHHME TOBBIIICHHON 4
NPOIYKIHMH OEJIKOB, KOJUPYEMBIX T€éHaMH, KJIIOHUPOBAaHHBIMU B KJIETKaX
Escherichia coli.
9 | Dkcrnpeccus KIIOHUPOBAHHBIX YKAPHOTUIECKUX T€HOB B KJIETKAX 4
Escherichia coli.
10 | I'eHHO-MHXEHEPHAsI CHCTEMa TPAMITOJIOKUTEIBHBIX OaKTepuil poa 4
Bacillus
11 | I'enerndeckast HHXKEHEPHS KYJIbTHBUPYEMBIX KICTOK MIICKOITHTAIOIINX 4
12 | T'enernueckas MH)KEHEPHUS KYJIbTHBUPYEMBIX KJIETOK MJICKOMUTAIOIINX. 4
TpaHCreHHBIC )KUBOTHBIC
13 | [TosnydeHue U aHAIN3 TPAHCTCHHBIX PACTCHUN 4
14 | T'enernveckas ¥ KJIETOYHAs WHXEHEpUS U OM00E301MacHOCTh 4
Hroro 56
3.6. JIabopaTOpHBIl NPAKTUKYM
He npenycMoTpeHo y4eOHBIM MJIaHOM.
3.7. CamocTosiTeIbHAsi padoTa 00y4yarouierocs
3.7.2. Buasl CPO (BHEAYJIUTOPHAS PABOTA)
Ne
No Bcero
ceMecT Tema CPO Buasr CPO
n/n 4acoB
pa
1 2 3 4 5
1 2 Kpatkas  uctopusi  CTaHOBJICHHUS
MOJIEKYJISIPHOM 6H0n0r1/mv. [OJIOTOBKA K 3aHSTHIO,
OCHOBHBIE OTKPBITHS MOJ'ICKYJ'ISIpHOI:I MOJIOTOBKA K TEKYIIEMY 4
Ouonoruu. 3amayd  MOJEKYJISPHOU KOHTPOJIIO
Oouosioruun
2.

2 Mukpockoms. . MOATOTOBKA K 3aHATHIO,
PeHTreHocTpyKTypHBIit aHaIu3. TOITOTOBKA K TEKYIIEMY 4
PannoakTHBHBIE U30TOIIBI. KOHTPOJIIO

3. 2 VipTpaneHTpudyrupoBaHue. TIOATOTOBKA K 3aHATHIO,
Xpomarorpadus. nekrpodopes. HIOATOTOBKA K TCKYIICMY 4
KOHTPOJTIO
4,
2 Kynprypa kierok. beckierounsie TIOATOTOBKA K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY 4
CHCTEMBI. MOoHOKIJIOHAIBHBIE
KOHTPOJIIO




aHTUTCIIA.

Crpoenne, cBoiictBa U (QyHKIHH
AMHWHOKHUCJIOT.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

CTpoeHne W CBOMCTBA MENTUIHON
cBs3u.  CTpoeHwe, CBOWCTBa U
(GYHKIMH TIETITHIOB

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

IlepBuuHas  cTpykTypa  OEJIKOB.
Bropuunas crpykrypa O€nKOB.OL-
CIpab, B-cTpyKTYypBHL.
CBepXBTOpUYHAs CTPYKTYpa.

IIOATrOTOBKA K 3aHSTHIO,
MOJrOTOBKA K TEKYILIEMY
KOHTPOJIIO

Tpernunas crpykrypa Oenka. Cszu
cTabuIu3Mpyomue TPETUUHYIO
CTpyKTypy OenkoB. UerBepTU4HAs
CTPYKTypa OCJIKOB.

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYLICMY
KOHTPOJIIO

[lepBuuHas CTpyKTypa HYKJICHHOBBIX
KHCJIOT. Kondopmanus
KOMITOHEHTOB HYKJIEHHOBBIX KHCJIOT.

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

10.

MaxkpomonekyasipHas CTpPYKTYypa
JHK.  Ilommmopdusm  nBOMHOM
cnmpamn  JJHK.  ®opmer  JIHK.
Caepxcrupanu3anus JHK,
TOMOU30Mepasbl

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYLICMY
KOHTPOJIO

11.

Crpyktypa u  ¢ynkuus PHK.
MakpoMounekyspHas CTPYKTypa
PHK. Buast PHK. Konuenuus «Mup
PHK)».

IIOATOTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

12.

Crpykrypa OaKTepuaTbHOU
XPOMOCOMBI. CrpykTrypa
IIPOKAPUOTUYECKUX T'€HOB.
bakrepuanbHbie TUTa3MUIBL.

CrpyKTypa reHoma 3yKapHoT.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

13.

Kunerunka peacconuanuu
JIEHATYpUPOBAHHOMN JHK u
CIO)KHOCTh TE€HOMa Yy DJYKapHOT.
[TocnenoBaTenbHOCTH  HYKJIECOTHIOB

3yKapuOTHYECKOTO reHOMa.
Crpyxkrypa JYKapUOTUYECKOIO
TeHOMa

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

14.

benku u gepMeHTHI, y4acTBYIOIIUE B
permmkauun  JIHK.  Pennukarnus
xpomocomsl E.coli.

MOATOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJTIO




15.

Pernukamuss XpoMocoM y 3yKapuoT.
buocuntes JJHK na marpune PHK
(oOpaTHast TPaHCKPHIILIHS)

IIOAT0OTOBKA K 3aHATHUIO,
IIOATrOTOBKA K TCKYLICEMY

KOHTPOJIIO
16. PHK-nonumepa3ssi. WNuannmanus
TPAHCKPUIILIUH. OnoHranus.
TepmuHanus HCKPUIIIHH.
CpMHHALL TPaHCKpHIILL MOJIFOTOBKA K 3aHSTHIO,
Perynsiust TPAHCKPUIIIUH. TOrOTOBKA K TEKYIIEMY
AKTHBaTOpPBI u penpeccopsl KOHTPOJTIO
Tpanckpunuuu. Onepon. HeratuHas
Y TIO3UTHUBHASI PETYIISLIMSL.
17. Perynsiuust TPaHCKPUIILIUHA y OATOTOBKA K 3aHATHIO,
GaxTeprodara A. MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO
18. PHK-nonumepassl. DakTophl
TPAHCKPHUIILIUH. Perynstopusie
IOCIIE€O0BAaTCIBHOCTHU SHXaHCEPHI, IIOATrOTOBKA K 3aHATHIO,
CalJICHCOPHI, AIAITOPHBIC JIEMEHTHI. IIOATOTOBKA K TCKYIIEMY
Menuaropsl. [IpoayKTh KOHTPOJIIO
TPAHCKPUIILIUU
19. ALETUIMPOBAHH TMCTOHOB
UCTUIPOBAHHC CTOHOB. MOJIMOTOBKA K 3aHSTHIO,
dochopumpoBanue THCTOHOB. MOJIFOTOBKA K TEKYIIEMY
JeMunynus xpoMaTruHa KOHTPOJIIO
20. [Tporeccunr y MIPOKAPHOT.
IIpoueccunr TPHK u  pPHKy IIOATOTOBKA K 3aHATHIO,
sykapuoT. I[Ipoueccunr  MPHKy IIOATOTOBKA K TCKYIIEMY
5yKaproT. MeXaHu3Mbl CIUIAHCHHT. KOHTPOJIIO
21. AJIbTepHATUBHBIN CIUTAMCHHT.
Y nanenue . (TMITHIX MOJITOTOBKA K 3aHSATHIO,
MOCJIEI0BATEIbHOCTEM. TOATOTOBKA K TEKYIIEMY
[Ipucoenunenune UMOTU(UKALINS KOHTPOJIIO
HYKJIEOTH/IOB.
22. Pazpymenne MPHK Oakrepuii ¢ 5-
KOHIIA! ¢ dekr MTOJIOKEHHUS.
P menue MPHK sykapuor -
aspytieHune SYKApHOT C 3 MOJITOTOBKA K 3aHSTHIO,
koHna. Pomp momu(A) dparmenra. TOATOTOBKA K TEKYIIEMY
BiisiHEE TIPOTyKTOB TPAHCISAIMN Ha KOHTPOJTIO
pacian MPHK. Brnusaue nuranmos
Oenka Ha pacmanx MPHK.
23. I'enetnueckuii  Kox.  AKTUBaLMs

aMHHOKHCIIOT. PuGocoMeL.
Pubocomansusie PHK. CaasciBanue
AMHUHMHOKHUCJIOT C MPHK.
OyHKIMOHATBHBIE IIEHTPHI pHOOCOM.
Nannmanmys, DJIOHTALUSA u

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO




TEpPMHUHALIUS TPAHCKPUIIUH.
[Tonucomsl.

24. OcobeHHOCTH TPAHCISILIAN y
NPOKAPUOT W B  MHTOXOHAPUSX. [OATOTOBKA K 3AHATHIO,
HNuruburtopsr TPAHCIISALUN y TOrOTOBKA K TEKYIIEMY
IIPOKAapUOT U HYyKapuor. PosguHr KOHTPOJIIO
OCJIKOB.

25. dakTopsl, OTIPEIEISIOIINE
TPOCTPaHCTBCHHYIO CIPYKLYPY MOJTOTOBKA K 3aHSATHIO,
OenkoB. Mogenu  cBOpauMBaHUA MOrOTOBKA K TEKYIIIEMY
0€NKoB. DaxTopBI Gonaunra. KOHTPOJIIO
®epmeHThI (hosuHra.

26. T'oMonornyHas pEKOMOMHALIHS, HOATOTOBKA K 3aHSTHIO,
caiTcrienuuvHass ~ peKoMOHWHAIHS, MOJOTOBKA K TEKYIIEMY
AKTOMHUYECKAsi pEKOMOMHALINS KOHTPOJIIO

2r. IIporpammupyemast KJIETOYHas MOATOTOBKA K 3aHATHIO,
CMepT (aronTo3) MOJIMOTOBKA K TEKYIIEMY

KOHTPOJTIO

28. [Tpeamer u 3a/1a4n TEHHOU
uHkeHepuu. Pa3Butue  MeTonoB
MOJIEKYJISIPHOM TeHETUKH.

[TpakTrueckoe UCIIOJIb30BaHUE

Hay4YHbIX JOCTHUXXECHHUU B oOnactu IIOATrOTOBKA K 3aHATHIO,
(UBUKO-XUMHYECKOW OHMOJIOTHH B IIOATOTOBKA K TCKYIIEMY
OUOMHTYCTPHH. Ob6mas  cxema KOHTPOJIIIO
MIPOBEICHUS TeHHO-UHKCHEPHBIX

pabor. @DepMeHTHl TeHEeTUYECKOU

WHXCHEPHUH.

29. MeTo s KOHCTPYUPOBaHUS MOJITOTOBKA K 3aHSTHIO,
rubpuaabix monekyn JHK in vitro. MOJTOTOBKA K TEKYIIEMY
BekropHsle MOJIEKYJIBI JIHK. KOHTPOJIO
Beenenue monexyn JIHK B kneTku.

30. MeTtoibl 0TOOpa THOPUIAHBIX KIIOHOB. MOJITOTOBKA K 3aHATHIO,
PacmmudpoBka HYKJICOTUHON MOJIMOTOBKA K TEKYIIEMY
MOCJIE/I-BaTEILHOCTH  ()pParMeHTOB KOHTPOJIIO
JIHK. AmMmundukanms
nocienoBarenpHocTeit JJHK in vitro.

31. BBenenne mnasMugHbBIX U (DaroBBIX

monekyn JHK B xnerku E. coli.
Crpoenne KJIETOYHOMU CTEHKHU
IrpPaMOTPULIATENBHBIX OakTepuil.
CdepornacTsl. «KanpriueBsie»
KOMIIETEHTHbIE KJIETKH.
DJIeKTponopaIus.

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO




32.

VmakoBka JIHK ¢ara nsambma B
Karcuabl in Vvitro. MoekyspHbIe
BekTophl E. coli. Knonupyromnme
M1a3MUIHBIE BEKTODBI.
MonekynsipHble BEKTOPbI Ha OCHOBE
JHK ¢ara nsm6aa. MckyccTBeHHBIE

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

OaxTepuaibHbIe XPOMOCOMBI.
da3mMubl.

33. Knonupyromue BEKTOpbl Ha OCHOBE MOJIFOTOBKA K 3aHSTHIO,
HUTEBHJIHBIX  (haros.. darmMusl. IIOArO0TOBKA K TCKYIICMY
BekropHbie IJIA3MUIBL, KOHTPOJIrO
obecrieunBaronIye MpsMond  OTOOP
rubpunnbix JJHK.

34. BekTopsl, obecreynBaroIne HIOJITOTOBKA K 3aHATHIO,
IKCIIPECCHIO YYXKEPOJHBIX TECHOB B MOJIMOTOBKA K TEKYIIEMY
kietkax E. coli. Bekropel E. coli, KOHTpPOJIIO
JeTePMHUHHUPYIOIINE CEKPELHIo
Yy>KEPOIHBIX OEIKOB.

35. KoHncTpynpoBanue cekpeTupyroumx MOJIMOTOBKA K 3aHSTHIO,
OpPTaHU3MOB. Metabonuyeckas IOJTOTOBKA K TEKYIIEMY
WH>KEHEPHS. KOHTPOJIIO

36. Brinenenue IIOJrOTOBKA K 3aHATHIO,
TEeHETUYECKU-MOIU(DUIIMPOBAHHBIX MOJIMOTOBKA K TEKYIIEMY
OpraHU3MOB U MpoljemMa yJIaieHUs KOHTPOJTIO
MapKEpPHBIX T€HOB.

37. Dddexr J103b1 reHa npu MOJITOTOBKA K 3aHSATHIO,
MOJICKYJIIPHOM KJIOHUPOBAHUMU. MOATOTOBKA K TCKYIIEMY
Bnusnue 3¢ HEKTUBHOCTH KOHTPOJIO
TPAHCKPUITLIUU KJIOHUPOBAHHBIX
T'€HOB Ha YPOBEHb UX HKCIPECCHH.

38. [ToBbIIeHHE 3G HEKTUBHOCTH MOJIFOTOBKA K 3aHSATHIO,
TpaHCIALIUN MAaTPUYHBIX PHK IIOArOTOBKA K TEKYILEMY
Crabunuzamus gykepoaubix MPHK KOHTPOJIIO
1 OeNIKOB B KJeTKax E. colli.

39. CpaBHUTENBHBIN aHanm3 MOJITOTOBKA K 3aHSTHIO,
OpraHu3anuu u pcann3zanuu OATOTOBKA K TCKYIICMY
TE€HETUYECKON uHpopMaLUu Y KOHTPOJIO
MPOKAPUOTA U DYKAPHOT.

40.

Okcrpeccust XPOMOCOMHBIX
JYKapUOTUYECKHX TE€HOB B KIIETKax
E. coli. KnouupoBanue JIHK-xomuit
sykapuoTudyecknx Marpuunbix PHK
U MX 3Kcrpeccus B kietkax E. coli.

MOATOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILLIEMY
KOHTPOJTIO




41.

Okcmpeccust B E.  coli  xummuko-
(epMEHTaTUBHO  CHHTE3UPOBAHHBIX
T'CH-DKBUBAJICHTOB JyKapUOTUYCCKUX
TIOJTUIICTITHIOB.

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

42. Beenenune monekyn JIHK B kimetku MOJIOTOBKA K 3aHSATHIO,
Bacillus.  Crpoenue  kierouHoi NOJrOTOBKA K TEKYIIEMY
CTEHKU IPaMIIOJIOKHUTEIIBHBIX KOHTPOJIO
OaxkTepuil. Tpancdopmanus
KOMIIETEHTHBIX KJIETOK.

43. VYHuBepcaabHbIE METO/Ibl BBEICHUS IIOATOTOBKA K 3aHATHIO,
miasMua. Tpanchekus. IIOATOTOBKA K TEKYLIEMY

KOHTPOJIIO

44. Mosekyisipasie  BekTopbl  Bacillus. IIOJIrOTOBKA K 3aHATHIO,
Kionupyromre BEKTOpbl Ha OCHOBE IOAroTOBKa K TCKYIICMY
JIa3MUL cTa(hUITIOKOKKOB U KOHTPOJIIO
CTPENTOKOKKOB.

45. Bektoppl Ha  OCHOBE  ILTa3MHU/ HIOJITOTOBKA K 3aHATHIO,
Bacillus. BekTopHbie — 1U1a3MUIBI, HOJrOTOBKA K TEKYILEMY
perunupyomuecs B B. subtilis u B KOHTpPOJIIO
E.  coli. BektopHnas cucrema
CEeKpEeLUU YY>KEPOJIHBIX OEJIKOB U3
kierok  Bacillus.  Tlnasmuanbie
WHTETPATUBHBIC BEKTOPHI.

46. @daroBble  BEKTOPbL.  JKCIPECCHS MOATOTOBKA K 3aHATHUIO,
qy>KCpOJHBIX TI'€HOB B  KIJIETKax IOAroTOBKa K TCKYILICMY
Bacillus. Ocobennoctu cTpoeHus u KOHTPOJIIO
AKCIIpeccrun TE€HOB
TPaMIIOJIOKUTEIIbHBIX OaKTEPUiA.

41. Ontumuzanus AKCIIPECCUU MOATOTOBKA K 3aHATHIO,
KJIIOHMPOBAHHBIX TCHOB. OATOTOBKA K TCKYIICMY
CTaOHIBHOCTD IUTA3MHUJ B KJIETKAX B. KOHTPOJIIO
subtilis.

48. Beenenne monekyn /JIHK B kietku MOATOTOBKA K 3aHSTHIO,
MJICKOIIHUTAIONINX. Beenenue MOATOTOBKA K TCKYIIEMY
BupycHblx /IHK. Beenenne miasmug KOHTPOJIO
u ¢parmentoB JITHK. CrabunbHoCTb
rubpuanbix  moiekyn JIHK B
KYJbTUBUPYEMBIX KJIETKaxX
MJIEKOTIUTAIOIIUX.

49. ['enetnueckas Tparcopmarus MOATOTOBKA K 3aHATHIO,
KJICTOK MJICKOIIMTAIOIINX. OATOTOBKA K TCKYIICMY
I'enernueckas Tpanchopmaus KOHTPOJIIO
MyTaHTHBIX JTIUHUH.

Kotpancdhopmarusi.




50.

JloMuHaHTHBIE aMIUIU(ULIIPYEMbIe

MapKepbl TEeHETHYECKON
TpaHcQopMaIHH. ONUCcOMHbBIE
BEKTOPbI TeHETUYECKOM
TpaHcQOopMaIHH. Perynupyemas

OKCIIPECCUA LECJICBbIX I'CHOB

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

51.

[Tonyuenue TPAHCI€HHBIX
JKUBOTHBIX. Knerku
TEPATOKAPLIUHOMBI MBIILN.
MuxkpouHbeKnus OOLIUTOB.

OMOpHOHAIbHBIE CTBOJOBBIE KIETKH.
PerpoBupychl. Dkcnpeccuss T€éHOB B
TPaHCTEHHBIX MbIIax. TpaHCTeHHbIE
JKUBOTHbIE B  (DyHIaMEHTaIbHBIX
uccienoBanusix. HokayTHbie MBIIIH.
Perynupyemoe BKJIIOUEHHE-
BBIKJIFOYCHHE  TEHOB  iN VivO.
buotexHonoruueckoe MNpUMEHEHHE
TPAHCTEHHBIX KUBOTHBIX.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

52.

IlepeHoc reHOB B pacTeHus U3
Oaktepuii  poma  Agrobacterium.
HUcnonp3oBanme mmasmug 11 A.
tumefaciens TS CO3IaHUs
TpaHCTeHHBIX pacTeHuil. Ilomyuyenue
TPAHCTEHHBIX PACTEHHM C MOMOIIBIO
OMHApHOW BEKTOPHOM CHCTEMBI A.
tumefaciens. Dkcnpeccust "
HACJIETIOBAaHHE YY>KEPOIHBIX T'EHOB,
BBEJICHHBIX B pacTeHUs B coctaBe T-
JHK. [Ilpsimoii wmeTon BBeneHHs
TpaHCTeHa B PACTCHHUSL.

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIIEMY
KOHTPOJTIO

53.

CuHTEe3 B PACTEHHSIX YYXKEPOJHBIX
O€JIKOB MEIUIIMHCKOTO Ha3HAYEeHHUSI.
TepaneBTuueckue u
JUarHOCTUYECKUE aHTHUTENA.
CovenoOubie  BakmuHbl.  [lepenoc
T€HOB B pACTEHUA C [OMOIIBIO
BUpYycOB. TpaHCreHHas cucrema
XJIOPOIIACTOB. benKoBbIi CrIaiCuHr

B TPAHCTCHHBIX pacCTCHUAX.
VY nanenue MAapKCpHbIX TI'CHOB U3
TPAHCT'CHHBIX paCTeHHﬁ.

TpaHcreHHble pacTEHUs] C HOBBIMHU
OMOTEXHOJIOTHYECKUMH CBOWCTBAMH.
TpaHCreHHbIE PACTEHUS B CEIBCKOM
XO3STMCTBE

IIOAT0OTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO




54. 2 broGe3onacHOCT B KIIETOYHBIX, [TOATOTOBKA K 3aHATHIO, 2

TKaHEBBIX " OpPraHoOTE€HHBIX IIOArOTOBKA K TCKYILICMY
TEXHOJIOTHUSIX. Knaccuduxanus KOHTPOJIrO
PHUCKOB npu HUCIOJIL30BAaHUH

TEHETUYCCKH  MOJU(PHUITUPOBAHHBIX
pactrenuil. [luieBsie, 5K0I0rHYECKUE
u arpoOTEXHUYECKHUE PHUCKH.
CBolicTBa TPAaHCTCHHBIX OCJIKOB.

55. 2 Pucku ropu3OHTaIpHOIO IepeHoca NOATOTOBKA K 3aHATHUIO, 2
TPaHCTCHHBIX KOHCTPYKLHM. IIOArO0TOBKA K TCKYIICMY
buostnueckue mnpobOIEMBl TE€HHOM KOHTPOJIIO
WHKEHEPUH, TE€HOTEpaIluy,

KJIOHUPOBAHUS YeJI0BeKa u
JKUBOTHBIX. ['ocynapcTBeHHbII

KOHTPOJIb n TOCYyJdapCTBCHHOC
peryjinupoBaHuc B 0071aCTH TE€HHO-
HH)KeHepHOﬁ JACATCIIbHOCTH

HUTOI'O yacoB B ceMmecTpe: 168

3.7.3. IlpumepHasi TeMATHKA KOHTPOJbHBIX BOIIPOCOB

Cemectp Ne 2.

BBenenne B MOJIEKYIISPHYIO OHOJIOTHIO.

Mertonbl MOJIEKyJIIpHON OHMOJIOTHH.

AMUHOKHUCIIOTHI.

[lenTtuaer u OenKu.

CrpykTypHas opranu3anus 0eJIKoB

Hyxnennoselie kucnotsl, JTHK.

PHK.

CrpyKTypa reHOMOB IIPO- U SYKapHOT.

Pennukanus JIHK.

0.  Tpanckpunuus y npoKapHorT.

1. DepMEHTBI TEHETUYECKON NHKEHEPHH.

12.  Mertonsl kKoHCTpyHpoBaHus rudpuaHbIx Mostekyn JTHK in vitro.
13. Monekymnsipasie BekTopsl Ha ocHOBe JIHK dara nsmoOna.

RBooo~NoOwNE

14. Kocmunper. @a3zmuaer. @arMugbl.

15.  BekTopHbI€ Ia3MUbI.

16.  CrpoeHHe KIETOUYHOM CTEHKH IPaMIOJI0KHUTEIbHBIX OAKTEPHA.

17.  Tpancdopmariysi KOMIETEHTHBIX KIETOK.

18.  Kionupyromue BeKTOpbl Ha OCHOBE IJIa3MH/JI CTa()UIOKOKKOB M CTPENTOKOKKOB.
19.  Ilma3MuaHbBIE HHTETPATUBHBIC BEKTOPHI.

20.  OcoOeHHOCTH CTPOEHUS M HKCIPECCHH I€HOB TPaMITIOJIOKUTENbHBIX OaKTepUil.
21.  T'enermueckas TpaHchopMaIys KIETOK MICKOITUTAIOIINX.

22.  T'enernueckas TpaHchopMarys MyTaHTHBIX JTHHHUHA.

23.  Kotpancdopmarus.

24.  TpaHCreHHbIE pAaCTEHUS C HOBBIMU OMOTEXHOJIOTHYECKUMHU CBOWCTBAMH.

25.  TpaHCTeHHBIE paCTEHUS B CEIHCKOM XO3SHCTBE.




4. OueHoYHbIe MaTepHAJIbI JJIs KOHTPOJSI YCNEBAeMOCTH W Pe3yJbTATOB
OCBOCHHUS Y4eOHOM TMCIUIIHHBI (MOILYJIA)

4.1. IlepeyeHb KOMIETEHIMA M HHAMKATOPOB JOCTHKEHHUS] KOMIIETEHIUI €
YKa3aHHEM COOTHECEHHBIX C HUMM 3AIJIAHUPOBAHHBIX Pe3yJbTATOB 00Y4YeHUs 10
AUCHUIUIAHE. OnMcaHue KPUTEPHEB M MIKAJ OLEHUBAHMS Pe3yJibTATOB 00y4eHUs
0 JUCHHUILJIMHE.

Kox u ¢opmynupoka komnerenimu: YK-1. CrnocobeH oOCymIECTBISATh KPUTHYECKUH aHAIM3
IPOOJEMHBIX CUTyallMil Ha OCHOBE CHCTEMHOI'O IOJXOJa, BbIpaOaThIBaTh CTPATETUIO ACHCTBUIL.
OIIK-6. CrocobeH TBOpYECKH MPHUMEHATh W MOAU(DUIUPOBATH COBPEMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTUH, paboTaTh ¢ NPOpECCHOHATBHBIMU 0a3aMH JaHHbBIX, NPO(ECCHOHANBHO O0GOPMIIATh U
MPEJCTABIATH PE3yIbTaThl HOBBIX Pa3pabOTOK.

OIIK-7. Cniocoben B chepe cBoel MpoPeCCHOHAIBHON JeATEILHOCTH CAaMOCTOSTEIBLHO OMPENesATh
CTpaTEeTHIO U MPOOJIEMATHKY HMCCIIEOBaHUM, MPUHUMATh PEIICHUs, B TOM YMCIIE MHHOBAIIMOHHEIE,
BBIOMpPATh U MOAU(PULIKMPOBATH METObI, OTBEYATh 32 KAUe€CTBO pabOT U BHEJIPEHUE UX PE3YJIbTATOB,

o0ecrieunBaTh MepPhI TPOU3BOICTBEHHON 0€30IaCHOCTH MPH PEIIEHUH KOHKPETHOM 3a]1aun

Kon u PesyabTaTsl Kpurepun onieHUBaHHS pe3ynbTaTOB O0yUCHHS
HaAauUMECHOBaHUE oﬁyqemm 1o
HHAUKATOpa AUCHUIIJIMHE 2 3
OCTHKEHU S «He
9 ( («Y noBneTBOPUT 4 («Xoporo») 5 («OTnu4HO»)
KOMIIETECHI NN YAOBJIETBOPU
€JIBHO»)
TEJIEHOY)
VK-1.1. 3HaTH He 3maer | Umeet Hwmeer Iloka3piBaeT
AHanuzupyer METO/IbI METOIbI MOCPEACTBEHH | XOPOILINE OTJIMYHEIE
MPOOIEMHYIO aHATH3a aHalm3a 13(5 3HAHUS | 3HAHUA 3HAHUSI METOOB
CHUTYyallMIO KaK poOIIEMHOI npoOJIEMH | METOJIOB METOJI0B aHann3a
CUCTEMY, CHTyalMu B on aHalm3a } aHaJIn3a } poOJIEeMHOM
BEISIBIISIS €€ 0GIACTH CUTyalluu | NMpoOJieMHON | TpoOJIeMHOM CUTyallUu  Kak
COCTAaBIISIOIIHE B 00JIacTH | CUTyallud Kak | CUTyallil KakK | CHCTEMBI,
MOJIEKYJIIPHO
U CBSI3U MEXKIY | ., 5 MOJIEKYJIAP | CUCTEMBI, CHUCTEMEI, BBISBIISIS ee
U Ouoyiorun o
HUMU, > | HOt BBHISBIISISI €€ | BBISIBIISSI €€ | cocTaBIsIOIINe
BBIABILLL - C€ OMOJIOTUH, | COCTABJISIONIN | COCTABIISIFONIN | M CBSI3U MEXIY
COCTABILAIOWL | grigprniss € W CBI3U|€ U CBSI3U | HUIMHU
HE U CBi3M | ee MEXIy HIMH | MEXIy HUMHU
MCEXIY HUMH. | COCTaBJIAIO
e u
CBSI3U
MEXKTY
HUMH.
VK-1.3. VMeTh He ywmeer | [locpenctBen | Ymeer OTnn4HO yMeer
Kputnueckn kpuTHuecky | KPHTHYECK | HO yMEET | KPUTHUECKHU KPUTUYECKU
51 KPUTHYECKH OIICHUBATH OIICHUBATH
OILICHUBACT OlLICHUBATh
OIICHUBATh | OICHUBATh Hay4HbIE Hay4HbIE
HaJIEKHOCTD HayYHBI
ACKHOC y © Hay4YHbIE Hay4YHbIE IOCTHIKEHHUS B | JOCTIDKEHUS B
HCTOTHHKOB AOCTIIKCHHUA | nocTukeH | JOCTHKEHHUS B | 001acTH o0Jtactu
uH(popManyy, B o0nacTu us B | o0nacTu MOJIEKYJIIPHO | MOJIEKYJISIPHOM
paboraer ¢ MOJICKYJISIPDH | 00JIacTH MOJIEKYJISIpHO | i Oumomnoruwu, | buonoruy,
IIPOTHBOPEUYNBO | O MOJICKYJISIp | i OMOJIOTHH, | CHCTEMHO CUCTEMHO
i BHONOTHH, HOM CUCTEMHO MOAXOJUTh K | HOAXOJUTH K
o Owonoruu, | MOAXOAUTH K | PEIICHUIO pELIEeHHIO 3a7ad4.
uHpopmanuen CUCTEMHO
CHCTEMHO | PELICHUIO 3aja4.




U3 pa3HbIX MOJIXOJIUTh K | MOAXOIUTH | 3a/1ad.
HUCTOYHUKOB. pEIIEeHHU0 K
3aay. PEIICHHUIO
3ajad.
VK-1.4. Bnagers He Cnabo Xoporo CB000OIHO
PaspaGarbipaer | OZXOIAMH B | BiiajieeT BJIa/IEET BJIa/IEET BJIa/I€ET
u o0nactu MOJXOJaMU | MOJXOJaMHU B | MOJAXOJaMH B | MOAXOAAMHU B
MOJIEKYJISIPHO | B 00JacTu | o0yacTu obnactu obnactu
COACPHATCIPHO | 3 Gponornu, | MONEKYISp | MONEKYJISIPHO | MOJCKYIISIPHOH | MOJEKYIISPHO#
apryMCHTHPYCT | reggoi HOM i Ouonoruu, | Ouonoruy, OHOJIOrHH,
CTPaTEruro WH)KCHEpPUU W | OMOJIOTHH, | TEHHOU TEeHHOMU TEeHHOM
pelieHus CMEKHBIX TeHHOU WHKEHEPHH W | MH)KCHEPUW W | MHXKCHEPUU |
IPOGIEMHOI JCIUTLITNH WH)KEHEPH | CMEXKHBIX CMEXKHBIX CMEXHBIX
CHTYAIUH Ha JUIL pEIICHUS | U U | JUCIMIUTHH JCITUTLTIH TWCITUTUTH ISt
OCHOBE npoOJIEMHBIX | CMEKHBIX | Ul PEUICHUs | A7sl  PELICHUs | PEelIeHus
CUTYaLUI. JUCLUUIUIMH | IPOOJIEMHBIX | IPOOJIEMHBIX poOJIEMHBIX
CHCTEMHOTO 1 et CUTYaLIUN. CUTYyalUil. CUTYaLUH.
MEXTUCIIUATLTIH peLLeHus
apHOTO npoOieMH
MOJIXO0JIOB BIX
CUTYaIUH.
OIIK-6.1. 3HaTh o | He 3naer o | meer Nmeer [TokasbiBaeT
Hcnone3yer MyTIX U | IyTsX HOCPEACTBEHH | XOPOIIHE OTIIUYHBIE
3HAHUS O MYTAX | ICPCHEKTUBA | riepCIIeKTH | bie 3HAHMA 0 | 3HAHUA 0 | 3HAHUS O MyTIX
U TIEePCIEeKTHBAX | X BaX MyTSX 1 MyTIX U | U TepCHeKTUBaX
MIPUMCHCHHUS COBPEMEHHBI | copnevenn | meperexTupax | NEPCTIEKTHBAX | COBPEMEHHBIX
COBpPEMEHHBIX X BIX coBpeMeHHpIx | COBPEMEHHBIX | KOMIBIOTEPHBIX
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJIOTHH B
TEXHOJIOTUH B | BIX KOMUBIOTC | KOMUPIOTEPH | o rexnonorwit | o6macTn
GHONOTMUECKIX | TEXHONOrHHA | Prok bIx . B o0nacTu | MOJNEKYJISIpHOU
HayKax u|B  ol0mactu TeXHOHOF W | TCXHONOTHH B | 16 nekynapHO | GHOTOTHH.
00pa3oBaHuy; Monekynspuo | 1B obrnactu 11 Guostorun.
i Gronorum, | 00Iactu MOJIEKYJISIPHO
MOJIEKYJISIp | i OMOJIOTHH.
HOU
Onosorum.
OIIK-6.2. YMerb He ywmeer | [locpencreen | Ymeer Ha | OTiinyHO yMmeeT
PaGotaer c | paborate ¢ | paboTaTh C | HO yYMEET | XOpOoIIeM pabortatb c
npodeccuonans | mpodeccuona | mpodeccuo | pabotaTb € | YpOBHE npodeccuoHanb
HbIMH 0a3zaMy U | JIbHBIMU HaJbHBIMU | IpodeccroHa | paboTaTh C | HBiIMH  0Oazamu
O6aHKaMu 6azamu 6azamu JbHBIMU npodeccuonan | nanueix: NCBI
JTAaHHBIX B | JAaHHBIX: JTAHHBIX 0azamu pHBIMU 0a3amu | (RefSeq, OMIM,
n30paHHON NCBI NCBI JAHHBIX: JAHHBIX: Nucleotide,
obacTu (RefSeq, (RefSeq, NCBI NCBI Gene, Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOI Nucleotide, Nucleotide | OMIM, OMIM, B obnacTu
EeITEIbHOCTH; Gene, , Gene, | Nucleotide, Nucleotide, MOJIEKYJISIPHOM
Protein, Protein, Gene, Protein, | Gene, Protein, | 6uomorun
dbSNP, dbSNP, dbSNP, dbSNP,




Clinvar) B | ClinVvar) B | ClinVar) B | ClinVar) B
obnactu obnactu obnactu obnactu
MOJICKYJISIPHO | MOJIEKYJISIP | MOJIEKYJISIPHO | MOJIEKYJISIPHO
it Ouonorum | HOM it buonorum it buonorun
OunoJyiorun
OIIK-7.1. 3HaTh He 3naer | Umeer Nmeer [Toka3biBaeT
Hcnone3yer OCHOBHBIE OCHOBHBIE | ITOCPEACTBEHH | XOpOIlIKe OTJIUYHbIE
3HAHUS Y | METOIBI METO/TBI bIC 3HAHUS | 3HAHUS 3HAHUSA
OCHOBHBIE IOy e Hus MOJTy4YEHHUsI | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHMKH M | phodeccrona npoq)ecSHo METOJIOB METOJIOB METOJIOB
METO/IbI P— HaJIbHON MOJTy4eHUs MOJTy4eHUs MOJTyYeHUs
MOJTyICHUS HHGOpMALH uH(popMmaIl HpO(i)vGCCI/IOHa HpO(})eCCI/IOHaH Hpg)(i)eCCI/IOHaJIB
npodeccuonanb uu, JBHOM BHOM HOM
HO ' HampasieH | uHpopMmauuu, | uHGOpMauuyu, | HHPOPMALUH,
uHpopmanuu, HAlpaBlICHUA | g HAIpaBJICHUN | HAllpaBJICHUN | HampaBJICHUM
HapaBJIeHUs HayHHbIX HAy4YHBIX | HAyYHBIX HAy4YHBIX Hay9IHBIX
HAyYHBIX HUCCIICMOBAHU | ycereqoBa | MUCCIIEAOBAHU | MCCIIEAOBAHUI | WUCCIIENOBAHUIL B
WccrenoBanmii, | M B 00JacTH | guif B|H B oOmacrtu | B o0OJjractu | obOiactu
COOTBETCTBYIOII | MOJEKYJISAPHO | 00IacTH MOJICKYJISIPHO | MOJIEKYJISIDHO | MOJIEKYJIIPHOM
ux il OMonoruyM | MOJICKYJISIp | i OMoJoruu i Omosorun OnoJIoTHH
HAIMpPaBIEHHOCT HOM
U IIpOrpaMMbl ouonoruu
MarucTpaTyphl;
OIIK-7.2. Ymeth He ywmeer | [locpencreen | Ymeer Ha | OTiinyHO yMeeT
BrisiBnsier BBISIBIISITD BBISBJISITH | HO yMEeT | XOpoIleM BBISIBIISITD
MEPCIICKTUBHBIC | MEPCIICKTHBH | IMEPCIICKTH | BBISBISATH YpOBHE MIEPCIICKTHBHBIC
poOIeMbI U | ble BHBIE MEPCIIeKTUBH | BBIABIATH po0OsIeMbI u
dbopmyimpyer npoOJIeMbl U | IPOOJIEMBI | bie TIPOOJIEMBI | TIEPCIIEKTUBHEI | CTIOCOOBI
MIPUHITATIBI CIIocoObI U CIIOCOOBI | U CIIOCOOBI | € MPOOJIEMBI U | pelIeHUs
pelreHus pelIeHus perreHus perreHus CIIOCOOBI aKTyaJIbHBIX
aKTyaJlbHBIX aKTyaJIbHBIX | aKTyaJbHBl | aKTyaJbHBIX | PEUICHUS HAy4YHO-
HAy4YHO- HAy4YHO- X Hay4YHO- | HAYYHO- aKTyaJTbHBIX UCCIICSIOBATEIHC
HCCIIEIOBATENbC | MCCIEN0OBATEe | MCCIEeNOoBa | MCCIENOBaTEeN | HAyYyHO- KUX 3a7ad Ha
KHX 33J]a4 Ha | JbCKUX 3aJad | TeJIbCKUX | bBCKUX 3aJad | UCCIeA0BaTe]l | OCHOBE
OCHOBE HA  OCHOBE | 3a/lad  Ha | Ha OCHOBE | bCKMX  3aJ1ay | UCIIOJIb30BAHUS
WCIIOJIb30BAHUS | UCIIOJIb30BaH | OCHOBE UCIIOJIb30BaHU | Ha OCHOBE | KOMITJICKCHOM
KOMIIJIEKCHOM ust UCIIONIB30B | 5 UCIIONBb30BaHU | HH(popManuu, B
nH(OpMaNnK, B | KOMIUIGKCHO | aHUS KOMIUICKCHOU | o TOM 4YHUCJIE Ha
TOM YuCle Ha |’ KOMIUIEKCH | MH(OpMAIlUY, | KOMIUIEKCHOM | CTBIKE
CThIKE oOyacted | mHGOpMAIK | Oi B TOM uucie | uHGOpMaIuu, | MOJEKYJISIPHOU
3HAHUS, , B TOM uncie | uHdopmall | Ha CTBIKE | B TOM 4YHCJE | OMOJIOTHH u
Ha CTBIKE | MM, B TOM | MOJICKYJIIPHO | Ha CTBIKE | TEHHOM
MOJIEKYJISIDHO | YHClIe Ha | i OMOJOTHH M | MOJIEKYJIAPHO | WHXKXCHEPUU
1l OMOJIOTUM U | CTBIKE TE€HHOU i Ouonoruu u
TeHHOU MOJIEKYJISIp | MHKCHEPUU TeHHOU
WHXXCHEPUU | HOHU WHXCHEPUHU
ouonoruu
U TEHHOH
WHKCHEePU

u




4.2. Tunosble

KOHTPOJ/ILHBIEC 3aJlaHusA

HJIN HHbIC MaTE€pHaJibl,

Heo0XoAMMBbIe /IJIsl OLleHUBAaHMSl Pe3yJbTATOB 00yYeHHUsl 0 y4eOHOM IMCIUIJINHE,

COOTHECCCHHBbIX C

YCTAaHOBJICHHBIMHA B

HHAUKATOPAMH JT0CTHKEHHsI KOMIIETEeHIIHIA.

oOpa3oBaTeJIbHOM

nporpamme

Kox m nanmenoBanue

Pe3yabTaTnl 00yueHus 1o

OueHoYHBIE CPeACTBA

HHIMKATOPA A0CTHKEHHUS AUCHHUILIMHE Tectnl (T)
KOMIIETEeHIIUH Buiaernl (B)
VK-1.1. Ananuzupyer 3HaTh METO/IbI aHanuza | Meton, pu KOTOPOM MOJIEKYJIbI
MpOOJIEMHYIO CUTYallMIO KaK | MPOOJIEeMHONM  CUTyallMd B | Pa3EAIOTCS HAa  OCHOBE  HX
CHUCTEMY, BBIABIIIS €€ o0actu MOJIEKYJIApHOUM | IOABMXKHOCTH B Iejle  IIOA
COCTAaBJISIFOLINE U CBI3U OuoI0ruy, BBISIBJISAS ce | ACHCTBHEM DJIEKTPUICCKOTO TIOJIS:
MEKLy HUMHU; COCTABIISIIOIME M CBS3H MEKILY 1) renb-oekTpodopes;
—— 2) crnekTpodoTomMeTpus;
3) noJmMepasHas HenHas
peaxius;
4) bnyopumerpus
VYK-1.3. Kputnuecku YMeTh KpUTHUECKH ollcHnBaTh | KakoBa 3¢ (HEeKTHBHOCTH
OLICHUBAET HAJECKHOCTD HayuHbIe TOCTHKEHHA B arpoOakTepHalbHOI }
HMCTOYHUKOB UH(pOpMaLuHy, OGIACTH MOTEKYIAPHO TpaHcpopMaIiK y pacTeHU
pabotaer ¢ KJIACCOB JIBY10JIbHBIE u
MIPOTUBOPECUUBOI Gronorny, CHCTEMHO OJIHOJIOJIbHBIE?
uH(pOpMaIMeN U3 Pa3HBIX HOAXOIMHUTE K PCIICHUIO 3a1a1. | 3) o nuHakoBas;
HMCTOYHMKOB. 0) 3¢ PEKTUBHOCTH
arpoOakTepHalbHOI

TpaHchopMaIuu y pacTeHU
KJacca JABY/OJIbHBIC BBIIIE, YEM Y
pacTeHuii Ki1acca 0JTHOIOJbHBIC;
B) 3¢ EeKTUBHOCTh
arpoOakTepHabHOMI
TpaHchopMalMU y pacTeHHUH
KJlacca JBY/JOJbHBIE HIDKE, YeM Y
pacTeHHi Kj1acca 0JTHOJI0IIbHBIE.

VYK-1.4. PazpabarsiBaet u
COJIEP>KaTENbHO
apryMEHTHPYET CTPATETUIO
pelieHus mpooIeMHO
CHUTyallu Ha OCHOBE
CUCTEMHOTO U
MCKIAUCHOUITIIMHAPHOT'O
MOJIX0JIOB

Brnanets noaxonamu B o0nactu
MOJIEKYJISIPHOM OMOJIOruH,
TEHHOW MHXEHEPUU U CMEXHbIX
JUCLUIUINH JJIs1 pELLCHUS
poOJIEMHBIX CUTYAaLUi.

ITociaenoBaTeILHOCTE T'e€HHO-
WHKXEHEPHBIX PadoT:
1. KnonupoBanmne JIHK B

BEKTOpE;

2. Boinenenue win cunre3 JJHK;
3. Bsenmenne JIHK B kierky-
MHUIIIEHB;

4. Monuduxamus JJHK;

OIIK-6.1. Ucnons3yer
3HAHUA O MyTAX U
NEPCHCKTUBAX MMPUMCHCHUA
COBPEMEHHBIX
KOMITIBIOTCPHBIX TEXHOJIOTHI
B OMOJIOTHYECKHUX HAyKaX U

3HaTI) (0] OyTiax U HepCHeKTI/IBaX
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHH B 00JaCTH
MOJIEKYJISIPHOI OHMOJIOTHH.

buoundopmaruka B
uccnenoanuu JJHK

o0pa3oBaHuy;

OIIK-6.2. PaGotaer ¢ Ymetsb paboTtaTh ¢ MesxayHapoaHble 6a3bl JaHHBIX
npodeccCHOHATEHBIMH npodecCHOHATEHBIME 0a3aMu HYKJICOTHTHBIX

0asamu u Oankamu fAaHHbiX | naHHbIx: NCBI (RefSeq, MOCJIEAOBATEILHOCTEN.




B U30paHHON 00J1acTH
npodeccnoHaTbHOMI
NeSITeTbHOCTH;

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

OIIK-7.1. Ucnonb3yer
3HaHUS U OCHOBHBIE
HCTOYHUKU U METOJIbI
MOJTyYeHUs
npodeccnoHanbHOM
nH(pOpMaIINY, HAPaBICHUS
HAyYHBIX UCCIICOBAHUM,
COOTBETCTBYIOIINX
HaIpaBJIEHHOCTH
MIPOrpaMMbl MarucTpaTyphbl;

3HaTh OCHOBHBIE METOJIbI
HOJy4YeHUS TPOPEeCCHOHATBHON
uH(pOpMaINH, HAPaBJICHUS
HAYYHBIX UCCIICIOBAaHHI B
00JIaCTH MOJIEKYJISIPHON
ouonoruu

B Ka4deCTBC BEKTOpa JJIA
BBCACHUA qYyK0ro I'CHa B
JKUBOTHYIO KIICTKY HCIOJIb3YIOT

1) mmasmunel  arpoOakTepHii
2) TIJIa3MHUTBI OakTepuit
3) JHK xjoporutactoB
MUTOXOHJIPUH

4) BUPOU/IBI

5) Bupyc SV-40

OIIK-7.2. BoeisBisier
MEePCIICKTHBHBIC TIPOOJIEMBI
1 GOpMYyIHUPYET MPUHIIUIIBI
pEIICHUs aKTyaIbHBIX
HAy4YHO-HUCCIEeI0BATEIbCKIX
3a/1a4 Ha OCHOBE
HCIIOJIb30BAHMS
KOMIUIEKCHOW MH(pOpMaInH,
B TOM YHCJIC Ha CTBIKE
oOJracTeil 3HaHUS,

VYMeThb BHIABIISATH
MEePCIEKTUBHBIEC MPOOIEMBI 1
CIOCOOBI pelIeHHs aKTyaIbHBIX
HAay4YHO-UCCIEA0BATEIbCKUX
3aJ1a4 Ha OCHOBE
HCIIOJIH30BaHUS KOMILICKCHOM
uH(popMaIy, B TOM YHCIIe Ha
CTBIKE MOJIEKYJIIPHOM
OMOJIOIMU Y T€HHOU
WHKCHEPUU

Kaxkoii cnoco0 BBEJICHUS
gykepornon JHK B renom
pacTeHus Haubosee 4acTo
pUMEHsIeTcs?
a) OayucTHYeCKas
TpaHcpopmarus;
0) arpoOakTepuaibHas
TpaHcpopmarus;

B) 3JIEKTPOIIOpALUS;
I') MUKPOUHBEKIIMSL.

5. YueOHO-MeTOAMYECKOE 00ecnievyeHre Y4eOHOM TUCIUIIMHBI (MOTYJIs1)

5.1. IlepeyeHb OCHOBHOM W JONOJHUTEJbHON JHUTEPATYPbl, HEOOXOAUMOM
JJISL OCBOCHUS YU4eOHOM M CHUILIUHBI (MOMYJIA)

OcHoBHas JuTEpaTypa

m/ HanmMeHnoBaHue ABTOD (BI) Ton, mecto Kon-Bo 3x3emMmisipoB
Ne W3IaHUS
B Onbnuoreke | Ha kadempe
1 2 3 4 5 6
MUTDaCOR Yebokcapsl:
buoxumus ¢ ocHoBaMu 10 }}; UI'Try mm.
1 MOJIEKYJISIPHOM OHoIorHu: o n. A. HeorpannuenHsiil noctyn
KynpusiHoa
yuebHoe rmocobue M. IO SkoBieBa,
T 2021
Kpurep O. Kemeposo:
MosnekysipHast OuoIorus: B., Cyxux .
2 Keml'VY, Heorpannuennsiil noctyn
yueOHoe rmocobue C. A, 2017
babuu O. O. ]
M.:
SIpeiruna I'SOTAP- .
3 buomorusa. T. 1. B.H. Meua, Heorpanuuennsiii 1octyn
2020.
MonexynsipHasi OMOJIOTHS: Mackacsa Capanck:
4 yap ’ T. A, MI'TIHN nm. HeorpannueHHsiil noctyn
yuebHoe rmocodue
JlaGyTtuna M.E.




M. B,, EBceBbeBa,
Yeronaena 2013.
H. JI.
JlonoTHUTEIbHAS JIMTEepaTypa
1/ HaunmenoBanue ABToOp (BI) T'on, mecto Kou-Bo s3k3emmuisipoB
Ne U3IaHus
B Ombnmuoteke | Ha Kadeape
1 2 3 4 &) 6
Hwxnauit Heorpannuennslii toctyn
Hosropon:
1 MonexkysipHast OMOIOTHSI: JlykoBuukoBa | HHI'Y um. H.
ydeOHoe mocooue JL. B. n.
JlobaueBckoro,
2017.
OCHOBBI MOJIEKYJIIPHOM Mockaa: Heorpannuennsiii Joctyn
2 IUAarHOCTHUKH. Epmios 0. A. | ITD0TAP-
MerabosioMuKa: y4eOHUK Menua, 2016.
®usuonorus u MonekyispHas | Kamkun A. M.: 20
3 | bmonorus MeMOpaH KJIETOK: I'., KuceneBa | Akagemus,
yuebHoe mocobue H. C. 2008.
Crpeirus A. HeorpannuenHnsiil noctyn
4 Knerounas unxenepus: i:’l\z/ﬁueHKo ggiﬁﬁiﬁ'
yuebnoe nocobue Mopkosun E. | 2021.
.
Konnues A. 24
5 buoxumus u MOIEeKyJIsIpHas C., M.: Ipoda,
ouoorus CeBactpsnoBa | 2008.
I'.A.
IOnycosa H.
IIpakTrkyMm 110 E" Tomck: .
6 | MOJEKyJIApHON GHOIOTHH: yi})MeHKO CubI'MYV, Heorpanu4entblii 10CTyn
yuebHoe nocobue A . 2017.
Kaitroponosa
E. B.
7 OCHOBBI F€HETUYECKON CxkBop1ioBa CIIb: UTMO, HeorpanndeHHBIH T0CTYT
UHXEHEepUHU H. H. 2015.
MonekynsipHasi OHOJIOTHSI. M.:
8 | Pubocomsl u OrocuHTE3 Cnupun A. C. | Jlaboparopus 1

6enka: yueOHOe mocodue

3HaHui, 2019.

5.2. IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKAINUOHHON CeTH

«/HTepHeT», HeOOXOAUMBIX VISl OCBOCHHS YUeOHOI JUCHMILIUHBI (MOYJIs1)

1. www.studmedlib.ru (Onextponno-6ubmuoTeuHas cucrema «KOHCYIbTaHT CTyAEHTa» s

BIIO)

2. http://e.lanbook.com (DnexTpoHHO-OMOIMOTEUHAs crcTeMa «JIaHby)



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

3. http://library.bashgmu.ru (ba3za nanubIx «DneKkTpoHHast yueOHas OHOIHOTEKa»)

6. MarepuajbHoO-TexHUYeCKass 0a3a, HeoOXoauMasi Js OCYLIECTBJICHUS
00pa30BaTeJbHOIO NMPOLECCa MO0 Y4eOHOM TUCHHUIIMHE (MOTYJIS)

Hcnonb3oBanne y4eOHBIX KOMHAT © Jabopatopwili Uit  paboTBl  O0yYaromuxcs.

CnenuanpHas mebenb: pabouee Mecto aisa npenogaatens (1 crom, 1 ctyn); pabodee mMecTo it
oOyyaromuxcst (MMMCbMEHHBIC CTOJBI (MAPThI), MApThl Ha 25 MOCAIOYHBIX MECT); MMHUChMEHHAs

J0CKa, KOMIIBIOTEP, MYJIbTUMEIUHHBIA MPOEKTOp, SKpaH, CTEHIBl C Y4eOHO METOIMYECKUMHU

MaTrepuaiamu, IeMOHCTPAMOHHBIA U CIIPAaBOYHBINA MaTepHal.

6.1. MarepuajbHO-TeXHUYeCKasA 0a3a, HeE0OX0AUMAA JJIs OCYLIECTBJICHUS
00pa30BaTeJIbHOIO NMPOLECcCa MO0 Y4eOHOM TUCHUIIIMHE (MOTYJIS)

Tabauna
No HanmenoBanue Buga HaunmenoBanue o0bekrTa, Anpec (MECTOMOJIOXKEHHUE) 00BEKTA,
n/n | oOpa3oBaHMs, YPOBHS MOATBEPKAAIOIIET0 HAJIMYNE MAaTEPUAIIBHO- | IIOATBEPKAAOIIETO HAIUYUE
o0Opa3oBaHus, TEXHUYECKOTO 00ECIICUCHHsI, C IIePeUHEM MaTepUaAIbHO-TEXHUYECKOTO
npodeccuu, OCHOBHOTO 000pYI0BaHUS obecrieuenus, (C yKkazaHueM HoMepa
CHELUATbHOCTH, TAKOBOTO OOBEKTA B COOTBETCTBUU
HAINpPaBICHUS C TIOKYMEHTAMH 0 TEXHUYIECKOU
MOJITOTOBKH ([1J151 WHBEHTAPHU3ALUH)
podeCCHOHANTBEHOTO
o00pa3oBaHUs), TIOABHIA
JIOTIOJTHUTEILHOTO
00pa3oBaHus
1 2 3 4
1 Bricmiee, Yueonslii kopnyc Ne 7 ®I'BOY BO

Maructpatypa, 06.04.01
Buomnorus,

HarpasJIeHUE

(mpopmip)
dynnaMeHTaneHas U
MIPUKJIaIHAS
MHUKPOOHOJIOTHS

BI'MY Mun3apasa Poccuu, kadeapa
(yHraMeHTAILHON U IPUKJIATHOM
MHMKPOOHOJIOTHH C:

Yueonas aynuropus Ne 514 s
MPOBEACHUS NPAKTUYECKUX 3aHITHI,
WHIUBUAYAJIBHBIX KOHCYIbTALU,
TEKYIEro KOHTPOJIS ¥ TPOMEKYTOUHON
arrecraimu. O6opyaoBaHue: yaeOHas
Mebenp Ha 25 pabouux mect, pabodee
MECTO MpenojaBarelis (CTod, CTyl), TocKa
yueOHasi MeJIoBasi, KOMIBIOTED,
MyJIbTUMEAUMHBIN IPOEKTOP, SKPaH,
CTEH/IBI C YI€OHO-METOAMYECKUMU
MaTepHajlaMH, IEMOHCTPAI[HOHHBIN U
CIIPABOYHBIN MaTepuall

450008, Pecmrybnuka bamkoprocras, T.
Yda, Kuposckwuii p-H, yi. [lymkuna, 1.
96, xopm. 98. Drax 5. YueOHas
ayauropus Ne 514

6.2. CoBpeMenHble mnpodeccHOHAIbHbIE 0a3bl
CIPABOYHbIE CHCTEMbI

1.
CBoOoanbiii  1TU(POBOIA

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

apXuB

OMOMEIUITMHCKMX HAYYHBIX UCCIICTOBAHHIA.
http://medbiol.ru - Caiit s 0oOpa3oBaTeIbHBIX M HAYYHBIX HETICH.

2.
3.

http://www.biochemistry.org -

KYPHAJIbHBIX MyOJMKAUA 110

JAHHBIX,

Caiir MexayHapogHOTO OHOXMMHUYECKOTO

UH(}OPMALMOHHbIE

pe3yJbTaTtamM


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

obmectBa (The International Biochemical Society).

4, http://www.clinchem.org - Caiir sxypnaia Clinical Chemistry. Opran
AMepHKaHCKO#M accoolualui KIMHUYecKor XuMmuu - The American Association for
Clinical Chemistry (AACC). (MexayHapoaHoe o0OIIECTBO, OOBEIUHSIONICE
CICHUAINCTOB B O0JIACTH MEIUIMHBI, B chepy NpodecCHOHAIBHBIX HHTEPECOB
KOTOPBIX BXOIAT: KIMHHYCCKAs XHUMHUS, KIMHUYECKas JabopaTopHas Hayka u
nabopaTopHast MEIUIIUHA).

5. http://biomolecula.ru/ - 6uomonekymna - caldT, TOCBAMIEHHBIA MOJICKYJISIPHBIM
OCHOBAM COBPEMCHHOH OHOJOTMH ¥ MPAKTHYECKUM IPHUMEHEHHUSIM HAyYHBIX
JOCTIKEHUH B MEAMIIMHE  OMOTEXHOJIOTHH.

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

7. wwwe.elibrary.ru - HanmoHanpHas Oudnuorpaduveckas 6aza JaHHBIX HAYYHOI'O
nuTUpoBaHus (mpodeccuoHaabHas 6a3a JaHHBIX)

8. WWW.SCOPUS.COM - KpymHHE#Iass B MUpe enuHasi pedeparuBHas 0aza JaHHBIX
(npodeccuonanbHas 6a3a JaHHBIX)

9. Www.pubmed.com - aHTIIOsI3bIYHAsT TEKCTOBas 0a3a JaHHBIX MEIUIIUHCKUAX H

Oouonornueckux myOauKanuii (mpodeccruonanbHas 0a3a 1aHHBIX).


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. JIuneH3MOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe MPOrpaMMHOe o0ecrieyeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0

nmpousBoJacrBa

éjgn Haumenosanue Onucanue Koi-Bo TTocTaBIuk I'ne ycranoBieHo

1. |IIpaBa Ha nmporpammy st DBM koprniopaTuBHas juieH3us Ha| OnepallioHHass — CHCTEMa 200 |O00  «Codrnaitn|Kadbenps u
CeHUANbHBIH Ha0Op mporpaMMmHbIX MpoaykroB Microsoft| Microsoft  Windows + Tpetin» MOIpa3IeIICHUs
Desktop School ALNG LicSAPk OLVS E 1Y| oducHsiii maker Microsoft YHuBepcurera
AcadenicEdition Enterprase Office

2. |llpaBa Ha mporpammy it OBM nHabGop BeO-cepBucos,| OpraHuzanus BKC 25 |000  «Codrnaita|JlekimoHHbIE
NPEJOCTABISIIONIMX JOCTYIl K pa3iindHbiM mporpammam u| Microsoft Teams Tpetin» ayTUTOPUHN
yciyraM Ha ocHoBe matrgopmbel Microsoft Office mus Kadenpst u
obpaszosanust Microsoft Office 365 A5 for faculty - 0/Ipa3IeIICHUS
Annually YHuBepcurera

3. |[IpaBa Ha mporpammy s OBM cucrema antuBupycHoi| AntuBupycHas — 3amuTa | 1750 |OOO  «Codrnaitn|Cepepa, kadenpsl u
3alMThl  MEepcoHaNbHBIX KoMmmbioTepoB Dr.Web Desktop| (poccuiickoe I1O) Tpetin» OIpa3 eI ICHUS
Security Suite Komrutekcnas 3amuta + L{eHTp ynpaBieHus YHusepcurera

4. |[IpaBa Ha mporpammy it OBM cucrema aHTHBUPYCHOW| AHTHBHpYCHAas 3aluTa 450 |000 «Codrnaitn|Kadenps H
3aIuThl pabounx craHmuii U (aitnosbix cepsepos Kaspersky| (poccwuiickoe I10) Tpeitn» MoApa3AesIeHUs
Endpoint Security nuas Ousneca — CranpaptHbiii Russian VYHuBepcurera
Edition. 500-999 Node 1 year Educational Renewal License

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

YHusepcurera

6. |[IpaBa Ha mporpammy miis 9BM Omneparnmonnas cuctema juist | OmnepariuoHHas CHCTEMa 40 |0O0O «Codtmaitn  |Kadenpsr u
oOpa3zoBaTenbHbIX yupexkaeHnii Acrpa Linux Common (poccuiickoe I10) Tpena» MOJpa3IeICHUS
Edition YHuBepcurera

7. |IIpaBa Ha nporpammy aiisg OBM Cucrtema KOHTEHT- OunpTpanusi UHTEPHET- 1 000 «Co¢rnaitn  |Cepsep
¢unpTpanmu SKyDNS KOHTEHTa (pOCCHIICKOE Tpeiin»

[10)
8. [IIpaBa Ha mporpammy anst 9BM Cucrema it opranuzanuu u | Opranusanuu Beo- 1 000 «Co¢rnaitn  |Cepsep




npoBesieHus BeO-KoH(pepeHuii, BeOMHApOB, MacTEeP-KJIACCOB
Mirapolis Virtual Room

KOH(pepeHIMii, BeONHapOB,
MacTep-KJIacCoB
(poccuiickoe [10)

Tpena»

9. |IIpaBa Ha nporpammy miiss 9BM Cucrema TuCTaHIIMOHHOTO Y4eOHsblit moprai (B 1 «Codrnaiin Tpeiin» |XocTHHT Ha
o0yuenust Pycckuii Moodle 3KL coctaBe DMMOC BI'MY) BHEIIHEM pecypce
(poccuiickoe I10)
10. [IIpaBa na nporpammy anst OBM "AUC «BUT: YnpaBiaenue | DIeKTpOHHBIHN JeKaHAT (B 1 Kommnanwus «Ilepssiii |Cepsep
By30oM»"' cocrase DMIOC BI'MY) bBUT"
(poccuiickoe [10)
(poccuiickoe I10)
11. |[IpaBa na nporpammy ans O9BM «1C-burtpukc: Kopnoparushslii moprai 1 000 «B30Co¢p1»  |Cepsep
BuyTpennuii noprana yuedHoro 3aBeeHus» (Heorp. koi-Bo | (B cocrae DMMIOC bBI'MY)
MOJIH30BaTENICH ) (poccuiickoe [10)
12. |IlpaBa Ha nmporpammy st OBM «1C-butpuke: Caiit OO (B cocTtaBe 1 000 «B30Co¢p1» | XOoCTHHT Ha
YupasJjieHue caiTom - JKcnepT» BOUOC BI'MY) BHEIIIHEM pecypce
13. |IlpaBa Ha mporpammy st OBM «1C-butpuke: Caiit (poccmiickoe T10) 1 000 «B30Co¢p1» | XoCTHHT Ha
Y4eO0HOr0 3aBeleHUsD» BHEIIHEM pecypce
14. IlpaBa Ha mporpammy anst OBM maker jis ctaructuueckoro| ITaker TUISL 10 |0O00  «Co¢rnaitn|Kadenpa
ananmmu3za Statistica Basic Academic for Windows 12| craTHCTHYECKOTO aHau3a Tpeiin» O0IIECTBEHHOTO
Russian/12 English IAHHBIX 3JI0POBbSI 5
OpraHu3aluu
3JIpaBOOXPaHEHHUS
15. [[IpaBa Ha nporpammy s DBM nakeT A CTaTUCTHUECKOTO 11  |O00  «CodrnaiinKadenpa
aHanusa Statistica Basic Academic for Windows 10 Tpeitny» SIUAEMUOJIOTHN — 3

Russian/13 English

IIT.,

Kadenpa
natodusuonoruu — 4
mIT.,

Kadenpa
AMUAEMHUONOTHH — 3
IIT.,




16.

[IpaBa Ha nporpammy g 9BM nakeT A CTaTUCTUYECKOTO
ananmmsa Statistica Basic Academic for Windows 13
Russian/13 English

Kadenpa

[IpaBa Ha nporpammy s OBM nakeT A CTaTUCTUYECKOTO
ananmmza Statistica Basic Academic for Windows 13
Russian/13 English

[IpaBa Ha nporpammy miist OBM naker st CTaTUCTUYECKOTO
aHaym3a Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

dbapmakonorun — 1
IIT.
5 000  «CodrnaitnKadenpa
Tpeia» HOpMaJIbHOU
¢uznonoruu — 4 mr.,
Kadenpa
CTOMATOJIOTUH
JETCKOTO BO3pacTa H
OpTOJIOHTHH — | 1IT.
75 |000  «CodrnaitaKadenpa
Tperin» MEIULIMHCKON
buzuku
50 |000  «Codrnaitn|Cepep
Tpena»
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