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COJIEP)KAHUE PABOYEN ITPOI'PAMMBbI:

[TosicHuTENBHAA 3anIMCKa

Ilenb W MeCTO MAMCHUIUIMHBI B CTPYKType 00pa3oBaTeiIbHOM
POTPaMMBI

[lepeyenb mMIaHUPYEMBIX PE3YJIBTATOB OOY4YEHHS MO JUCLMILIUHE,
COOTHECEHHBIX C YCTAaHOBJIEHHBIMA B 0Opa3oBaTeIbHOU MPOrpaMMe
MHAUKATOPaMU JOCTUKEHHS KOMITIETEHLIUH

TpeboBaHus K pe3ynbraTaM OCBOSHUS Y4EOHOMN TUCITUTUTHHBI

Tumnbl 3a1a4 npodecCHoHaTbHON NeATEIbHOCTH

IlepeyeHp KOMIIETEHUIMIA U UHAUKATOPOB TOCTHKEHUSI KOMITETCHIUI
C YKa3aHHeM COOTHECEHHBIX C HUMH 3aIJIAaHUPOBAHHBIX PE3yJIbTaTOB
00y4eHHUs 10 JUCIUTIIIMHE

Coneprxkanue pabodeit mporpaMmbl

O6bem yueOHOH TUCIMILTHHBI (MOAYIIS ) U BUABI Y4eOHOH paOoThI
[lepeyennp paznenoB y4eOHOM MUCHUIUIMHBI M KOMIETEHIMHA ¢
yYKa3aHUEM COOTHECEHHBIX C HUMH TEM Pa3/IeNIOB JAUCIUILIMHbBI
Paznenbl yueOHON NUCHUTUINHBI, BUABI Y4eOHOM 1eATeNbHOCTH U
(GhOpMBI KOHTPOJIS

HazpaHue Tem NeK1uii U KOJTMYECTBO YaCOB 110 CEMECTPaM yueOHOM
JTUCUUTLITAHBI (MOITYJISI)

HazpaHue TeM MpakTHUECKHX 3aHSATHI, B TOM YHCIIe MPAKTUYECKOU
MOJTOTOBKM M  KOJMYECTBO YacOB IO CeMecTpaM Yy4eOHOM
JTUCIUATITAHBI (MOITYJIS )

JlabopaTopHBbIi IPaKTUKYM

CamocTrosTenbHas paboTta o0ydaromerocs

®DoH/T OIIEHOYHBIX MaTEPUAJIOB JIJIsi KOHTPOJISI YCIIEBAEMOCTH U
pE3yIBTaTOB OCBOCHHS Y4EOHOM TUCIUTUIMHEI (MOJTYJIs)

IlepeyeHb KOMITETEHIIMI U UHIUKATOPOB JOCTUKEHUSI KOMIIETEHIIUI C
YKa3aHUEM COOTHECEHHBIX C HHUMH 3aIUIaHHPOBAHHBIX PE3yIbTaToOB
o0yueHus o aucuuruinHe. ONrcaHne KPUTSPUEB U ITKAJ OIICHUBAHUS
pe3ybTaTOB 00yUEHUs IO JUCIHUILTHHE.

TurmoBbIe KOHTPOJIBHBIC 3a/IaHUS HITH WHBIC MATEPHAITBI, HEOOXOIUMBIC
JUISL OIICHUBAHUS PE3YIbTATOB OOY4YEeHHs MO y4eOHOW IUCIHILTHHE
(MOmyss), COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTelbHON
porpaMMe MHAUKATOpaMU JTOCTHUKEHUS KOMITETEHIUI
YuebHo-MeTonnueckoe U HH(HOPMAIIMOHHOE obecTieueHrne yaeOHon
JTUCITUTLIAHBI (MOJTYJIS)

[lepeyeHb OCHOBHOM U AOMOJHUTEIBHOMN JINTEPATYPhI, HEOOXOAUMOMN
JUTSL OCBOEHUS Y4EOHOM NUCIUTUTHHBI (MOJTYIs)

[Tepedens pecypcoB HHGHOPMAITMOHHO-TEJIEKOMMYHUKAITMOHHON CETH
«HTEepHET», HEOOXOAUMBIX MAJIi OCBOCHHS YYEOHOW TUCIUILIAHBI
(Momyss)

MartepuanbHO-TeXHUYeCcKas 06a3a, HeoOXoaumast ISl OCyIIeCTBICHUS
00pa3oBareIbHOro Mpolecca No yueOHOW JUCIUILTUHE (MOJTYJIs)
MartepuanbHO-TeXHUYeCcKas: 0a3a, HeoOXoaumast JIIsl OCYIIEeCTBICHHS
00pa30BaTeIbHOro Mpolecca No yueOHOW JUCIUILTUHE (MOJTYJIs)
CoBpemenHble podeccuoHaNbHBIE 0a3bl TaHHBIX, HHPOPMAIIMOHHBIC
CIIPABOYHBIC CHCTEMBI

JluneH3snoHHOE MW CBOOOJHO PACHpPOCTPaHIEMOE MPOrpPaMMHOE
obecrieueHne, B TOM YUCJIE OTEYECTBEHHOTO ITPOU3BOJICTBA
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1. [TosicHuTEILHASA 3aIMCKA

1.1. Ilesab 1 MeCTO TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

Jucunmmna « MosexymsipHasi OMoJIoTHs» OTHOCUTCS K 00s13aTeIbHOM YacTu.

Jucnunnuna u3ydaercs Ha 1 Kypce Bo 2 cemecTpe.

Lenbto ocBoeHMs Y4eOHOW AMCHUIUIUHBI (MOIyJsl) «MonekynsipHas OHOJIOTHS» SBISETCS

dhopmupoBaHue

npeaACTaBJICHHUA (¢}

MOJICKYJIAAPHBIX mpomneccax,

MPOTEKAIIINX B JKMBBIX OpPraHW3Max W 00 WX PETyJslud, O3HAKOMIICHHE OOYYaroIIUXCs CO

CTPYKTYpHO-(QYHKIIMOHAIBHOM OpraHu3aluell reHoMa, peKOMOMHAIMEH U TeHETUYECKIM aHaJIN30M.
1.2. [lepeyeHb IAHUPYEMBIX Pe3y/abTATOB O0y4YeHHS MO JUCIHHUIJINHE, COOTHECEHHBIX C

YCTAHOBJIEHHBIMU B 00pa30BaTe/IbHOI IPOrpaMMe HHAMKATOPAMU 0CTHKEHUS KOMIIeTeHIM i

paboTaeT ¢ MPOTUBOPEUUBOI
uHpopMaluel U3 PasHBIX
HCTOYHHUKOB.

Kon u Koa u HaumeHOBaHUe Pe3yabTarsl 00yyeHus no y4e0Hoi
HaMMEeHOBaHUe HHIUKATOPA J0CTHIKEHUA AUCHHUILIMHE (MOYJIIO)
KOMIIeTeHINH KOMIIeTeHIUH
VK-1. Cmoocoben | VK-1.1. Anamusupyer | 3HaThb ~ METOJbI  aHaIU3a pOOIEMHOM
OCyHICCTBIIATh NpOOJIEMHYIO CHTYallMI0 KakK | CATyallud B  0OJacTH  MOJIEKYJISIPHOM
KPUTUYECKMI aHaJIM3 CHUCTEMY, BBISIBIISIS €¢ | OMOJIOTHH, BBIABIISAS €€ COCTaBIAIOIINE W
poOJIEMHBIX COCTABJIAIOIIME MU CBA3HU | CBS3HM MEIKIAY HUMH.
CUTyallMd Ha OCHOBE | MEXIy HHMHU;
CHUCTEMHOI0 IIOAX0/4a,
BbIpa0aThIBaTh YMeTh KPUTHYECKU OLICHUMBATh HAy4yHbIE
CTpaTEruIo ACUCTBUI YK-1.3. Kputneckn JOCTUXKEHHUSI B OO0JIACTH  MOJIEKYJIIPHOM
OHCHHBACT HAZIOKHOCTD OMOJIOTHHM, CHUCTEMHO  MOAXOAUTH K
HUCTOYHUKOB  WH(POpMAIIUH,

PCIICHUIO 3aJ1a4.

VK-1.4. PazpabatsiBaeT u
CoJIepKaTeIbHO
apryMeHTupyer
pelieHus poOIeMHOM
CHUTyaIluu Ha OCHOBE
CHUCTEMHOTO u
MCKIAUCHUIITIMHAPHOTO
MOJIXOJIOB

CTpaTeruio

[IOIX0IaMU B obnactn
ouoJioruy, TEeHHOI
CMCXKHBIX UCHUIUINH JIA

Bnanern
MOJIEKYJIIPHON
WH)XXEHEpUH U
peleHns MPoOJEMHBIX CUTYaIUH.

OIIK-6.  Cnocoben
TBOPYECKU
PUMEHSTh "
MOAH(UITPOBATH
COBpPEMEHHBIC
KOMITbIOTEPHBIE
TEXHOJIOTHH,
paboTtath c
poeCCHOHATBHBIMU
Oazamu IaHHEBIX,
npodeccuoHaIbHO
opopMIIATH "
NPEICTABIIATh

PE3YJIbTAaThI HOBBIX

OIIK-6.1. Hcnonb3yer
3HAHUS 0 My TSIX u
MEepPCIEKTUBaX TMPUMEHEHUS
COBPEMEHHBIX

KOMITBIOTCPHBIX TEXHOJIOT Ui
B OHOJIOTHYECKHUX HayKax H"

3HaTh (0] myTax n MEPCICKTUBAX
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUN
B 00JIaCTH MOJIEKYJISIPHOU OMOJIOTHH.

00pa3oBaHNH;

OIIK-6.2. Pa6oraer ¢ | Ymerb paboTaTh ¢ podeccuoHaIbHBIMU
po(heCcCHOHATTLHBIMH 6azamu nanusix: NCBI (RefSeq, OMIM,
0a3zamu 1 Oaukamu naHHbeIX B | Nucleotide, Gene, Protein, dbSNP,
n30paHHOMN obnactu | ClinVar) B 0651acTH MOJIEKYJISIPHOM
poQeCCHOHATBHON OuosoTHH

NeSITeTTHHOCTH,




pa3paboToK

OIIK-7. CniocobeH B
cdepe cBoeit
npodeCCHOHAIBHON
JIeATEIIbHOCTH
CaMOCTOATENLHO
OTIPE/ICIIATh
CTPaTeTHIO 1
po0sIeMaTuKy
HCCIICTOBAaHUM,
MPUHUMATH PEIICHUS,
B TOM YHCJIE

OIIK-7.1. Ucnons3yer
3HAHUA U OCHOBHBIE
MCTOYHUKU U METObI
MOJTyYCHUS
npodecCHOHATBLHOM
uH(pOpMaIUY, HAPABICHHS
HAYYHBIX UCCIICJIOBAHUIA,
COOTBETCTBYOIINX
HANPABIEHHOCTH MTPOTPAMMBI
MarucTpaTyphl;

3HaTb OCHOBHBIE MCTOABI  IOJIYUCHUA
npodeccuoHaTbHON uHpopManuy,
HAIIPABJICHUS] HAy4YHBIX HCCICIOBAHUI B
00J1aCTH MOJIEKYJIIPHON OMOJIOTHH

WHHOBAIIMOHHbIC

BLI6Hpa25 - ’ OLIK-7.2. Beissrnsier Ymethb BBISIBIISITh MEPCIICKTUBHBIC
MCPCICKTUBHBIC IPOOIEMBL i | mpoGneMbl M CHOCOOBI  PEIICHHMS

MOAUPUIIIPOBATH

dbopMynupyeT IPUHLHUIIBI
pellIeHus aKTyaJIbHbBIX
HAYYHO-HCCIIEIOBATENbCKUX

aKTyaJbHbIX HAY4YHO-MCCIENOBATEIbCKUX
3a7a4  Ha  OCHOBE  HCIOJIb30BAHHUSA
KOMILIEKCHOH MH(OpMaIu, B TOM YHCIe
Ha CTBIKE MOJEKYJSIpHOW OuOJOrMu U

METO/Ibl, OTBEYATH 32
Ka4ecTBO paboT u
BHEJPCHUE UX

PE3yTIbTaToB, 3aJa4 Ha OCHOBE 5
obOecrieunBaTh Mepbl | UCIIOJIb30BAHUS TCHHOH MHAKCHCPHH
IIPOU3BOJCTBEHHOMN KOMILIEKCHOW MH(OpMAaLUH,

0€30I1aCHOCTH IIpU B TOM YHCJIEC HA CTBIKE

pCHICHUN o0nacTeil 3HaHuS;

KOHerTHOﬁ 3aJa4n

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUSI Y4eOHOM JMCIUILIHHBI
2.1. Tunsl 3axa4 npogecCHOHATBHON AeATEIbHOCTH

3az[aq1/1 HpO(i)eCCHOHaHBHOfI ACATCIIbBHOCTH, KOTOPLIC JIC)KAT B OCHOBC IPCIOJABAHUS y‘le6H0ﬁ
JUCHUMILUIMHBL. HAYYHO-UCCIICAOBATEIIbCKAsl, II€Jaroruyeckas.

2.2. TlepeyeHb KOMIETeHUMH, HWHIMKATOPOB [JOCTHKEHHMS KOMIICTCHIHMH H HMHACKCA
TPYA0BOH QyHKIMHU

Homep HNupexc Ilepeyenn
Homep/ unnexc Vi
P HHIMKATOPA TPYAOBOMH NPAKTHYECKHUX
KOMIIeTeHIIUH pynkuum u ee HABBIKOB 110 OleHOYHbIE
n/Ne KOMIIeTeHIIUH
(nJm ero yacTu) ( ) coaepkaHue OBJIA/ICHUIO cpeacTsa
WJIH ero YacTH) u -
u ee ColepiKaHue KOMHIETECHIHEN
ero coaep;kaHue
1 2 3 4 S 6
1| YK-1. Crocoben | YK-1.1. MTOMCK KOHTpPOJIbHAs
OCYIIECTBIATh AHanu3upyer Heo0X0oauMOit pabora,
KPUTHYECKUH IPOOIEMHYO HAay4YHOH cobeceoBaHue,
aHajm3 CHTYaIHIO KaK uHpopmaIuu; TECTHPOBAHUE,
Hpo6J1eM3{LIX CUCTEMY, BBISBIISIS CIOCOGHOCTE CHTYAIHOHHBIE
UTyanui H TaBIISTFOIITN
cHutyan a ©¢ COCTABITIONIHE caMOOpraHu3alliu U | 3aJ1a4uu
OCHOBE U CBSI3U MEXAY
caM000pa30BaHUIO
CUCTEMHOI'0 HUMH.




npo¢eccCuOHATBLHO

MOJX0/a, VK-1.3.
BEIpa0aThIBATh Kputnuecku
CTpaTeruio OLICHUBAET
JIEUCTBUI HAJEKHOCTh

HMCTOYHUKOB

uHpopManuy,

paboraer ¢

IIPOTUBOPEYUBOMN

nHpopManuen u3

pa3HbIX

HMCTOYHUKOB.

YK-1.4.

Pa3zpabarbiBaer u

COJIepPIKATEIBHO

apryMEeHTUPYET

CTPATETHIO

pelieHus

POOIIEMHOM

CUTYalluu Ha

OCHOBE

CUCTEMHOTO U

MEXTUCIUTUTHHAPH

Or0 MOAX0JIOB.

| OIIK-6. OIIK-6.1. CIIOCOOHOCTh KOHTPOJIbHAS

CrnocoGen Hcnonb3yer CaMOCTOSITENTEHO paborta,
TBOPUYECKHU 3HAHUS O MYTAX U HCIOJIb30BATh cobecenoBaHue,
MIPUMEHSTD U MepCHeKTUBaX COBPCMCHHBIC CUTYAaIIMOHHbBIE
MOIMGHUUMPOBATh | IpUMEHEHHUS KOMITbFOTCPHBIC 3aJ1a4u,
COBpPEMEHHBIC COBPEMEHHBIX TCXHOJIOTHH NIt MMUCHbMEHHOE
KOMIIBIOTEPHBIE KOMITBIOTEPHBIX MpOBCACHNA TECTUPOBAHUE
TEXHOJIOTHH, TeXHOTOrMi B TEOpETHeCKon 1
paGoTats ¢ SHOOFHECKIX IKCIIEPUMEHTAIILHOM
npodeccuoHanbH Hay4yHO-
pIMH 0a3aMu HayKax u UCCIIeIOBATENBCKOM
JTAHHBIX, obpasosanum. paboThI
npodeccuoHaIbH OTIK-6.2.
0 0OPMIIATE 1 Pabotaer c
MPEICTABIIATh npodeccroHanbHbI
PE3yIBTATEI Mu Oasamu 1
HOBBIX OaHKaMM JTaHHBIX B
pa3paboToK n30paHHON

o0nactu

npodeccroHalibHO

H eI TEIbHOCTH.

| OIIK-7. OIIK-7.1. CIOCOOHOCTh KOHTPOJIbHAs

CnocoGeH B Hcnonb3yer CaMOCTOSITEIIbHO pabora,
cthepe cBoeit SHAHUS 1 MIPOBOJIUTH cobecenoBaHue,
Npo(ECCHOHANBH | oecHOBHBIE TEOPETUYECKYIO U CUTYaI[MOHHBIE
Ol IEATENBHOCTA | 1ot S yHMIKI 1 SKCIIEPUMEHTAIIbHY | 3aJ1a4H,
CaMOCTOATENBHO | roro iy rromyuerms 10 MUCEMEHHOE
OTIPE/ICIIATh TECTUPOBAHUE




CTpaTeTUuIo 1
po0JIeMaTuKy
HCCJICTOBaHUM,
MPUHUMATH
pEIICHUS, B TOM
YuCie
WHHOBAIMOHHEIE,
BbIOMpATh U
MOAUPHUITIPOBATH
METO/IbI,
OTBeYaTh 3a
Ka4yecTBO paboT u
BHEJIPEHUE UX
pe3yJIbTaToB,
obecneynBaTh
MEpBI
MIPOMU3BOJICTBEHHO
i1 6e30macHOCTH
IIPHU peIICHUN
KOHKPETHOU
3a71a4u

i nadopmaruu,
HaIpaBJICHUS
Hay4YHBIX
HCCIICOBAHHUM,
COOTBETCTBYHOIINX
HaIpaBJIEHHOCTH
MIPOrpaMMBbI
MarucTpaTyphl.
OIIK-7.2.
BrisaBasger
MIEePCIICKTUBHBIC
POOJIEMBI 1
bopmynupyer
TIPUHIIHAITBI
pelIeHus
aKTyaJIbHBIX
HAy4YHO-
HCCIEN0BATENLCKU
X 3a7a4 Ha OCHOBE
HCIIOIL30BaHUSA
KOMIIJICKCHOM
nHpopManuu, B
TOM 4YHCJIE Ha
CTBIKE o0acTei
3HAHUA,

Hay4HO-
HCCIIEI0BATENBCKYIO
paboty B obiactu
MOJIEKYJISIPHOM
OHOJIOTUH U
CMEKHBIX
JMCIUTUTAH

3. Conep:xanune padoyeil nporpaMmmslI

3.1 O0bem yueOHOM AUCHMILIMHBI (MOAYJIs1) M BUABI Y4eOHOI padoThI

Bcero uacop/ | CeMecTpbI
Buj yueOHoi1 padoThl 3a4€eTHBIX 7
C€ANHULL yacos

1 2 3

KonTakTHas padora (Bcero), B TOM YHCJIE: 84/2,33 84
Jlexmmm (J1) 28/0,78 28
[MpakTrueckue 3anstus (I13), 56/1,55 56
CamocrosiTesibHasi padoTa o0y4yawuierocs, B TOM UucIe: 168/4,67 168
[Tonroroska k 3ansaTusm (I13) 114/3,17 114
ITonroroska k Tekymemy konTpouo (ITTK) 36/1,0 36
[TonroroBka k npomexxyrouHoMy koHTtpodo (I111K) 18/0,5 18
Buja npomexkyTouHoii arrecranuun | Dx3ameH (D) 36/1,0 36
yac. 288 288

HUTOI'O: O6masi Tpya10eMKOCTh
3ET 8 8




3.2. Ilepeuenb pa3xenoB Y4eOHOH JUCHMILIMHBI

H KOMIETEHIHH C YKazaHuem

COOTHECCHHBIX ¢ HUMH TEM pa3i€jioB TUCHUIIJIHHBI

Neni/n HNnaexc HaunMeHnoBanue
KOMIIETeHIH pasnena yuyeOHOM Conep:xanue pa3jiesa (TeMbl pa3/iesioB)
" AUCHHILIMHBI
1 2 3 4

1. | YK-1 B .
OITK-6 BEJICHUE B Kparkas wucropust cTaHOBIEHUS MOIIeKyILAPHOH
OIK-7 MOJIEKYJIIPHYIO ouonorun. OCHOBHBIE OTKPBITHS MOJIEKYJISIPHOM

OMOJIOTHIO Ouosoruu. 3a1a4n MOJICKYJISIPHON OMOJIOTUH

2 | YK-1 Mukpockonusi. PeHTreHOCTpYKTYpHBIM — aHalu3.
OIIK-6 MeTosl MOIEKyIApHOI PannoaxkTuBHEBIE HU30TOIBbI.
OIIK-7 GUOLOMIIL Y VYnbrpaneHTpudyrupoBaHue. Xpomarorpadusi.

' Onekrpodope3. Kymbrypa kietok. becknerounsie
cucTteMbl. MOHOKJIOHAJIbHBIE AHTUTENA.

3. | YK-1
OIIK-6
OIIK-7 AMHHOKHUCIIOTHI CtpoeHue, CBOWCTBA U (DYHKITUU AMHHOKHCJIOT.

4. | YK-1
OIIK-6 Crpoenue u cBoiicTBa nenTuHou cBsa3u. CTpoeHue,
OIIK-7 IlenTunas! ¥ 6enku N

CBOICTBa U (DYHKLIMU MENTH]IOB

5 | YK-1 [lepBuunas  crpykrypa  OenkoB.  Bropuunas
OIIK-6 CTpYKTypa  O€IKOB.O.-CIHpalb,  [-CTPYKTYPBHI.
OIIK-7 CrpykTypHast CaepxBTopuuHas cTpykrypa. Jlomensl Tpernunas

opranusaius 0eiIKoB CTpykTypa Oenka. CBsi3u  CTaOWIM3UPYIOLIHE
TPETUYHYIO CTPYKTypy OenkoB. YerBepTuuHas
CTPYKTypa OeNKOB.
6. | YK-1 IlepBuuHass CTpyKTypa HYKJIEHHOBBIX KHCJOT.
OIIK-6 Konbopmariys KOMIIOHEHTOB HYKJIEHHOBBIX KUCIOT.
HyxkinenHoBbie KUCHOTHI,
OIIK-7 JTHK MakpomoJiekysipHas CTPYKTypa JHK.
[Tonmumopduszm noitHoN crnupanu JIHK. ®Dopmer
JHK. Ceepxcnupanuzauust JJHK, Tononzomepassl

! gllfﬁg-_G Crpyxkrypa u pyukius PHK. Makpomonexysipaast

OIIK-7 PHK crpykrypa PHK. Buaer PHK. Konnenums «Mup
PHK».

8. | YK-1 Crpykrypa OakTepuanbHON XPOMOCOMBI.
OIIK-6 CtpykTypa MPOKAPUOTHIECKUX TEHOB.
OIIK-7 bakrepuanbubie mnazmMuiabl. CTpyKTypa Te€HOMa

Crpyktypa T€HOMOB | DYKapHOT. Kunerunka peacconuanu
MIPO- U DYKAPHOT nenatrypupoBanHoi JIHK u cioxxHOCTh TeHOMa y
sykapuotT. [lociaenoBaTenbHOCTH — HYKJICOTHIOB
AYKapUOTHYECKOTO reHoma. Crpykrypa
IYKAPHOTHIECKOTO TeHOMA
VK-1 benku n pepMeHTHI, y4acTBYIOIIHME B PEIIUKAIIMN
% OIIK-6 Penmxaust THK JIHK. PGH(JPII/III)(aHI/ISI XpZMOCOI\?III)I E.coli. lI))eHJ'II/IKaHHSI




OIIK-7

xpomocoMm y sykapuot. buocunres JIHK na matpune
PHK (oOpaTHast TpaHCKPHITLIU)

10.| YK-1 PHK-nonumepazpl. MHUUMANMS  TpaHCKPUIILUH.
OIIK-6 OnoHranus. Tepmunanus TPaHCKPHUIILIUU.
OIIK-7 Tpanckpuniys y Perynsiuust  TpaHCKpuINUMH.  AKTUBaTOpbl U
IIPOKAPUOT
penpeccopsl TpaHckpunuuu. Onepon. Heratusnas u
IIO3UTUBHAS PETyJIALU.
11.| YK-1 Perynsiuust
OIIK-6 TPaHCKPUIILIUN y | Perynsuus tpanckpunuuu y 6akreprodara A.
OIIK-7 Oaktepuodara A.
12.| YK-1 PHK-nonumepazpl.  @akTopbl  TPAHCKPHUIIIUH.
OIIK-6 Tpanckpunuus y | Perynsaropssle NocienoBaTeIbHOCTU: 3HXAHCEPHI,
OIIK-7 JYKapHoT. CallJICHCOPBI, alalTOpHbIE 3JEeMEHTHI. Meauaropsl.
ITpoayKThI TPaHCKpUIILIUU
13.| YK-1 XpomathH M o0mas
OIIK-6 (ToTanmbHas) peryysus | AICTHINPOBaHHE TUCTOHOB. DochopuinpoBaHue
OIIK-7 TPaHCKPUIILIUU y | TUCTOHOB. JIeMUHYIIUSI XpOMaTHHA
9YKapuoT
14.| YK-1 IIpoueccunr y npokapuot. Ilpoueccunr TPHK u
OIIK-6 pPHKYy sykapuot. IIpoueccunr MPHKy sykapuor.
OIIK-7 ITponeccunr PHK MexaHu3Mbl CIuTaiicuHra. AJIbTepHAaTUBHBIN CILIaii-
CHUHI. Y aJieHHE INLIHUX» MOCIEN0BATEIbHOCTEN.
[Tpucoenuuenne UMoaAN(UKALUSA HYKICOTH]IOB.
15.| YK-1 Pazpymenne MPHK Oakrtepuii ¢ 5-xkoHua: sgdexr
OIIK-6 nonoxenust. Paspymenne MPHK sykapuor ¢ 3-
OIIK-7 Pacnag MPHK koHUa. Ponp mnomu(A) ¢dparmenra. BausHue
IIPOAYKTOB TpaHciasauuu Ha pacnag MPHK. Biusuue
nuranjoB Oenka Ha pacnan MPHK.
16.| YK-1 I'enetnuecknii Koxa. AKTHBAIUg aMHUHOKHCIIOT.
OIIK-6 PuGocomel. PubGocomansubie PHK. CasisbiBanue
OIIK-7 amuuHOKKCIIOT ¢ MPHK. dyHKIIMOHANBHBIE LIEHTPHI
pudocom. MHunmanus, sioHrauuss U TEpMUHALUS
buocunres Oenka: | TpaHCKPUIILIUU. [Honucomst. OcoOenHoctu
TpaHCHAUus, (OJAUHT, | TPAHCIALMUA Y TMPOKAPUOT M B MUTOXOHAPHUSX.
MoupUKaIus. WNHruOutopsl TpaHCISUHN Y IPOKAPUOT U 3YKAPHOT.
@onauar  6enkoB. DakTOpbl,  ONpeaessIoNIe
IIPOCTPAHCTBEHHYIO CTPYKTypy OenkoB. Monenu
cBopaunBaHus OenkoB. DakTopbl  (QOJAMHTA.
®depmeHTHI (HONAMHTA.
17.| YK-1 Ny
OITK-6 PexoMGHHAIS ['omonornynas pekomOMHanus, calTcrnenuduyHast

OIIK-7

pEKOMOUMHAIINS, SKTOMUYECKass PEKOMOHNHAIIHS




18.| YK-1 [IporpamMmmupyemas
OIIK-6 KJIETO4HAst cmepth | [Iporpammupyemast kKileTouHasi CMEPTH (aromnTo3)
OILIK-7 (amorto3)

19.| YK-1 [Ipenmer u 3amaun TeHHOM WMHXKEHEpUH. PazBurne
OIIK-6 METO0B MOJEKYJSApHOH reHetuku. Ilpaktudeckoe
OIIK-7 UCIOJIb30BAaHUE HAYYHBIX JOCTHXXEHHH B 00JIacTH

(OUBUKO-XUMHYECKOW OMOJIOTUHU B OWOWHIYCTPHH.
OOmass cxema MNpPOBENEHHUS TE€HHO-UH)KEHEPHBIX

OO0mue npuHUMIBL U | pad0T. DEepMEHTbl TI'E€HETHYECKONM HHXKEHEPHH.

METO/IbI TeHHOM | MeToapl KOHCTPYHPOBAHUSA THOPUIHBIX MOJIEKYJI

WHXCHEPUU JHK in vitro. Bekrtopusie wMomekyasl JHK.
Beenenue monexyn JJIHK B knetku. Meroast or6opa
rHOpUIHBIX KIOHOB. PacmmdpoBka HYKICOTHIHOIM
[IOCJIEA-BaTEILHOCTH (¢parmeHTOB JHK.
Ammunpukanus  nocienosarensHocredi JJTHK in
vitro.

20.| YK-1 Benenue mnazmuaaeix u ¢aropeix monekyn JIHK B
OIIK-6 kiaetku E. coli. CTpoeHHe KJIETOUYHOW CTEHKH
OIIK-7 rpamoTpuuaTensHblx  Oaktepuil.  CdeporiacTsl.

«Kanpuuessie» KOMIIETEHTHbIE KJICTKH.
Onexrponopanus. YmakoBka JIHK ¢ara nsmbna B
Karcunl in Vitro. Mostekysipabie BeKTOpsl E. coli.
BexTtophas cucrema | Kiionupytomiue IJ1a3MU/IHbIE BEKTOPBI.
rpaMOTPULIATEIbHOU Momnexymsipasie BekTtopsl Ha ocHoBe J[HK ¢ara
Oakrepun  Escherichia | nam6na. HckyccTBeHHBIE OakTepHuaIbHbIE
coli xpoMocombl. Dazmusl. KioHupyromme BeKTopbl Ha
OCHOBE HMTEBHUJIHBIX (paroB. @armusl. BekropHble
MIa3MHUIbI, OOecrneunBarone MnpsMod  oTOop
ruopuansix  JIHK. Bekrtopsl, obecneunBaromiue
AKCIIPECCUIO UYKEPOAHBIX T€HOB B KileTKax E. coli.
Bekropel E. coli, neTepMUHUPYIOIIHE CEKPEIHIO
qyKEepPOHBIX OEIKOB.

21.| YK-1 KoHcTpynpoBaHue CeKpeTUpyOUIMX OpraHu3MOB.
OIIK-6 Jxkcnpeccus 1 Merabonuueckast uH>keHepus. Brinenenue
OIIK-7 ZHHGHGHHC HeTIeBRIX IeHeTHYECKU-MOAN(DUIIMPOBAHHBIX OPraHU3MOB H

coB npobJieMa yianeHusi MapKepHbIX T€HOB.

22 | YK-1 Hoctmxenune Oddext 103pI TreHa  OpU  MOJIEKYJISIPHOM
OIIK-6 MOBBILIEHHON KJIOHUPOBAaHHH. Bnusinue 3P PEKTUBHOCTH
OIIK-7 IPOLYKIUH 0€JKOB, | TPAHCKPHIILIUU KIOHUPOBAHHBIX T'€HOB Ha YPOBEHb

KOJMPYEMBIX  TeHamH, | uX dkcrpeccuu. IloBbimenue 3¢ dekTuBHOCTH
KJIOHUPOBaHHBIMU B | TpaHcisauuu  Marpuunbix  PHK  Crabunmszanms
kierkax Escherichia coli. | wysxepomusix MPHK n 6enkoB B knerkax E. coli.

23.| YK-1 Okcrpeccus CpaBHUTENBHBIN aHaIu3 OpraHu3alNH u
OIIK-6 KJIOHUPOBAHHBIX pealM3allud  TEHETHYeCKoW  uHpopMamuu y
OIIK-7 JYKapUOTUYECKUX T'EHOB | MPOKapHOTa U JYKapHoT. Okcnpeccust




B kierkax Escherichia
coli

XPOMOCOMHBIX 3YKapHOTUYECKUX T'€HOB B KJIETKax
E. coli. KnonupoBanue JHK-konwuit
sykapuotuueckux wmatpuunbix PHK u  wux
skcnpeccust B kietkax E. coli. Dxcnpeccus B E. coli
XUMHUKO-(EpPMEHTATUBHO CHHTE3HPOBAHHBIX TI'€H-
HKBHUBAJICHTOB 3YKaPHUOTUYECKUX MOJIUTIECITHIOB.

24.

YK-1
OIIK-6
OIIK-7

[eHHO-MHXKEHEPHAs
cucTeMa
IPaMIIOJIOKHUTEIBHBIX
Oaxrepuii poga Bacillus

Beenenne wmonekyn JHK B wnerku Bacillus.
CTpoeHune KIETOYHON CTEHKH IPaMITOJIOKHTEIbHBIX
Oaktepuii. Tpancopmalius KOMIIETCHTHBIX KJIETOK.
VHuBepcalbHbIE METOABl BBEICHHUS  IUIa3MH/I.
Tpancdexrus. Mosekyisipasie BekTopsl Bacillus.
Knonupyromiye BEKTOpPHI Ha OCHOBE ILIA3MU]I
CTaQHUIOKOKKOB M CTPENTOKOKKOB. BekTopsl Ha
ocuoBe muasmua Bacillus. Bekropusie mma3zmumisl,
peruduupytomuecss B B. subtilis u B E. coli.
BekTopHas cuctemMa CeKperun 4yKepoaHbIX OSIKOB
u3 kiaetok Bacillus. ITnasMuaHbie MHTErpaTHBHBIE
BEeKTOphl.  DaroBele  BEKTOPHL.  DKCIPECCHS
qy)KEpOIHBIX ~TIeHOB B kieTkax  Bacillus.
OcoOeHHOCTH CTpOEHHMSI U DKCIPECCUU TI'EHOB
IPaMIIOJIOKUTENBHBIX ~ OakTepuil. OnTuMuzanus
SKCIPECCHH KIIOHUPOBAHHBIX TeHOB. CTaOMIILHOCTD
IUIa3MUJ B KJIE€TKax B. subtilis.

25.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas
VHKECHEPUS
KYJIbTUBUPYEMBIX
KJIETOK MJICKOIUTAIOIINX

Bsenenune MOJIEKYJI JIHK B KJIETKH
miekonuraomux. Bsenenune BupycHsix JIHK.
Beenenne mmasmmuag  u gparmentoB  JIHK.
CrabunbHocTh rHOpuAHBIX Modekyn JIHK B
KYJIbTUBUPYEMBIX  KIETKaX  MIIEKONMUTAKOLIUX.
I'eneTnueckas TpaHchopMarus KJIETOK
MIIeKONUTaonMX. ['eHeTnyeckas TpaHchopMaiys
MYTaHTHBIX JIMHUH. Kotpaucdopmanus.
JloMyHaHTHBIE  aMIIMpUIUpPYEMbIEe  MapKepbl
FEHETUYECKON  TpaHcpopMmanuu.  ODNHCOMHbIE
BEKTOPBI TE€HETUYECKON TpaHcpopMalHH.
Perynmpyemas skcripeccus LeJIeBbIX T€HOB

26.

YK-1
OIIK-6
OIIK-7

TpaHCFCHHBIe JKHBOTHBIC

HOJ'Iy‘{CHI/IC TPAHCTCHHBIX  KUBOTHBIX. Knerkn
TCPATOKAPIITMHOMBI MBIIIIH. MI/IKpOI/IH’BeKHI/IH
OOIUTOB. 3M6pI/IOHa.HBHBIC CTBOJIOBBIC KJICTKH.
PeTpOBI/Ip}/CLI. 3KCHpCCCI/I$I TCHOB B TPAHCI'CHHBIX
MbIIIax. TpaHCTCHHBIe JKHUBOTHBIC B
(I)YH,Z[aMCHTaJ'ILHLIX HCCICOOBAaHUAX. HOKayTHLIC
MBIIIH. PCFYJ'II/IpyeMOC BKIIIOYCHHUC-BBIKJIFOUCHUEC
reHoB in Vivo. BHOTEXHOIOrHYECKOe MMPUMCHCHUC
TPAHCI'CHHBIX )XUBOTHBIX.




27.

YK-1
OIIK-6
OIIK-7

Ilomyyenue u aHamus
TPAHCT€HHBIX PACTCHUMU

[lepeHoc TeHOB B pacTeHusi w3 OakTepwii poja
Agrobacterium. Hcnonp3oBanue miaszmua Ti A,
tumefaciens asst co3maHus TPAHCTEHHBIX PaCTECHHI.
[lonyuyeHue TpPaHCTEHHBIX PACTEHUM C IMOMOUIBIO
OuHapHO# BeKTOpHOH cuctembl A. tumefaciens.
DKCIIpeccusi U HaclIeIOBAaHUE YY>KEPOJIHBIX I'€HOB,
BBEeJIEHHBIX B pactenus B cocraBe T-JIHK. [Ipamoit
METO/I BBEJICHHS TpaHCreHa B pacteHus. CUHTE3 B
pPaCTeHHUSX UYKEPOJIHBIX OEITKOB MEIUIIMHCKOTO
Ha3HaueHus. TepaneBTUUYECKUEe U TUArHOCTUUYECKUE
antutena. Creno0HBIE BakMHEL. [lepeHOC TeHOB B
pacTeHuss € IOMOIUBK BHPYCOB. TpaHcreHHas
CHCTEMa XJIOPOIIACTOB. BENKOBBIA CIUIAMCHUHI B
TPAHCTCHHBIX pPACTCHUSX. Y IaJe€HHUE MapKEepPHBIX
I€HOB W3 TPAaHCIEHHBIX pacTeHuil. TpaHCreHHbIE
pacTeHussT C HOBBIMU  OHMOTEXHOJIOTHYECKUMHU
CBOMCTBaMH. TpPaHCr€HHBIE PACTEHHUS B CEIBCKOM
XO0351UCTBE

28.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas "
KJIETOUHAS] MHKCHEPUS U
0100€e30I1acCHOCTD

bruob6e3omnacHOCTh B  KIETOUHBIX, TKAHEBBIX U
OpraHoreHHbIX  TexHojorusx. Kiaccuduxamms
PUCKOB  IIPM  HUCIHOJB30BAaHUM  TI'E€HETUYECKHU
MOAU(PUIIPOBAHHBIX pacTeHuM. [TuieBsie,
DKOJOTMYECKHE M  arpOTEXHUYECKHE  PHUCKHU.
CaoiicTBa TPaHCTEHHBIX OEJIKOB. Pucku
TOPU30HTAIIBHOTO nepeHoca TPAHCT€HHBIX
KOHCTpYKIMWA. buostuyeckue mnpobieMbl TEeHHOU
WHKEHEPUH, TeHOTEpaIny, KJIIOHUPOBAHUS YEII0BEKA
U OKUBOTHBIX. ['OCymapCTBEHHBII KOHTPOJIb U
roCy/1apCTBEHHOE PETYJIUPOBAHKE B 00JIaCTU T'€HHO-
UH)XEHEPHOU J1EATEIbHOCTH

3.3. Pazgesibl yueOHOM AMCHMILIMHBI, BUABI Y1eOHOH AeATeJbHOCTH U (pOPMBI KOHTPOJISA

Nen/

Ne
cemec
Tpa

HaumenoBanue pasgena yueOHoM

AMCUUIJIMHBI (MOIYJIs1)

Buabl yuyeoHoii DopMbI
ACATECJIBbHOCTH, BKJIIIOYasi TEKyler
CaMOCTOSITeILHYI0O PadoTy 0
o0yuaroumuxcst KOHTPOJI
(B yacax) s




JIP

113

CPO

BCEro

ycneBae
MOCTH
(no
Hedenam
cemecmp

@)

9

BBenenue B MoJieKkyIsipHYI0 OMOJIOTHIO.
MeToapl  MOJNEKYIspHOW  OMOJIOTHH.
AMUHOKHCIIOTEI

16

22

MUChMEH
HOE
TECTHPOB
aHue,
YCTHBII
orpoc,
KOHTPOJIb
Hast
pabora,
cobeceno
BaHUE TI0
CUTYalno
HHBIM
3a/1a4am

[lentuast u  Oenku. CTpyKTypHas
opranuzanus OenkoB. HykinenHoBble
kuciotsl, JIHK

28

34

cobeceo
BaHME 110
CHTYyaIHo
HHBIM
3a/1a4amM,
MIAChbMEH
HOE
TECTUPOB
aHue

PHK. Crpykrypa reHoMOB 1po- U
sykapuot. Permkanms JITHK

20

26

YCTHBIN
orpoc,
KOHTPOJIb
Has
pabota

TpaHckpumus y npokapuoT. Perymsmms
TpaHckpunuuu y Oaktepuodara A
TpaHCcKpUILUs Y 3yKapHOT.

16

22

KOHTPOJIb
Has
pabora,
IUCbMEH
HOE
TECTUPOB
aHue,
YCTHBIN
onpoc




XpomaTuH ®W  o0mias  (TOTayJbHas)
peryJisiiiusi TPAHCKPHIIIUA Y 3YKApHUOT.
IIpoueccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHUE 110
CHUTYyaIlO
HHBIM
3a7a4am,
IMAChbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Has
pabora

buocunres Oenka: TpaHCIALUS,
dosuHr, MoauUKAITHS.
PexomOuHarusi. [Iporpammupyemast
KJIETOYHAsI CMEPTH (aIromnTo3)

16

22

cobeceno
BaHUE 110
CHTYyaIlo
HHBIM
3a7a4am,
MIAChbMEH
HOE
TECTHUPOB
anue,
KOHTPOJIb
Has
pabora

OOume NpUHLMIBI U METOJbl T'€HHOM
HHXKCHCPUH. BeKTOpHaH CUucremMa
rpaMOTPULIATEIIBHON OakTepuu
Escherichia coli

12

cobeceo
BaHME 110
CHTYyaIHo
HHBIM
3a/1a4amM,
MHACHEMEH
HOE
TECTUPOB
anue,
KOHTPOJITh
Hasda
pabota

DKcrpeccusi W BBIACICHHE [EIEBBIX
OenkoB.  JloCTH)KEHHWE  TOBBIIMICHHOMN
OPOAYKIMH  OENKOB,  KOIUPYEMBIX
rC¢HaMH, KIOHHPOBAaHHBIMU B KIIETKax
Escherichia coli.

14

cobeceno
BaHHE 110
CUTYaINo
HHBIM
3a7a4am,
MHACbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabota




Dxkcnpeccust
JYKapUOTHYECKHUX
Escherichia coli.

KJIOHUPOBAHHbIX

T'CHOB

B KICTKax

12

cobeceno
BaHUE 110
CHUTYyaIlO
HHBIM
3a7a4am,
IMAChbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Has
pabora

10

FGHHO'I/IH)KGHepHaH

CHUCTEMaA

rPaMIIOJIOKHUTEIIbHBIX ~OakTepuil pojaa

Bacillus

10

cobeceno
BaHUE 110
CHTYyaIlo
HHBIM
3a7a4am,
MIAChbMEH
HOE
TECTHUPOB
anue,
KOHTPOJIb
Has
pabora

11

I'eneTnueckas
KYJIbTUBUPYEMBIX
MIIEKOITUTAIOIINX

HHXXCHCPUS
KJICTOK

14

cobeceo
BaHME 110
CHTYyaIHo
HHBIM
3a/1a4amM,
MHACHEMEH
HOE
TECTUPOB
anue,
KOHTPOJITh
Hasda
pabota

12

I'eneTnueckas
KYJIbTUBUPYEMBIX
MIJICKOTTUTAIOIINX.
JKUBOTHBIE

UH)KEHEpUs
KJIETOK
Tpancrenssie

12

18

cobeceno
BaHHE 110
CUTYaINo
HHBIM
3a7a4am,
MHACbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabota




[lomyyenue u aHaIM3 TPAHCTEHHBIX 5
pacTeHui

10

cobeceno
BaHUE 110
CHUTYyaIlO
HHBIM
3a7a4am,
IMAChbMEH
HOE
TECTHUPOB
aHue,
KOHTPOJIb
Has
pabora

['eHeTHUYEeCKass U KJIETOYHAS WHKEHEPHS 9
1 0M00€e30I1aCHOCTh

10

cobeceno
BaHUE 110
CHTYyaIlo
HHBIM
3a7a4am,
MIAChbMEH
HOE
TECTHUPOB
anue,
KOHTPOJIb
Has
pabora

OK3

T oz e

36

HUTOIO: 28 - 56

168

288

3.4. Hazpanue TeM JieKHMI M KOJHUYECTBO YAaCOB IO CeMeCTPaM H3Yy4YeHUsl y4ueOHOM
AUCHMIIMHBI (MOYJIs1).

Ne Cemectp
u/n HasBanmue Tem Jexkumuii yaeOHOH TUCHMILIMHBI (MOZYJIs1) 5
1 2 3
1 | BBeaeHue B MOJICKYJISIPHYIO OHOJIOTHIO. METOIBI MOJICKYJIIPHOM 5
Omosornuu. AMHHOKHUCITOTHI
2 | llentunet u 6enxu. CTpykTypHas opranmzanus 6eaxoB. HykiienHoBEIe 9
kuciotsl, JJHK
3 | PHK. CtpykTypa reHoMOB 11po- u 3ykapuorT. Perumkanus JJHK 2
4 | TpaHCKpUIIIUS Y TPOKAPHOT. Perymsmus Tpanckpuniun y 6akrepuodara 5
A. TpaHCKpUIILUS Y SyKapUOT.
5 | XpomaTuH u 0011as (ToTalbHas) PEryJIsaIus TPAHCKPUIINH Y DYKapHOT. 5
[Iponeccunr PHK. Pacnan MPHK




6 | buocunres 6enka: TpaHcusAus, GonauHr, Mmoaupukanus. PekomOuHarms.
[Tporpammupyemasi KJIeToyHast CMEPThH (aIornTo3)

7 | OOmMe NPUHIMITBI U METO bl TCHHON MH)KeHepHuH. BekTopHas cucrema
rpamoTpuuaTensHoi 6akrepun Escherichia coli

8 9Kcnpeccm U BBIACIICHUC IICJICBBIX 66J’IKOB. I[OCTI/I)KCHI/IG HOBBIH.IGHHOI71
HpOl[yKI_[I/II/I 6CJIKOB, KOI[I/IpyeMbIX redamu, K.HOHI/IpOBaHHBIMI/I B KJICTKaXxX 2
Escherichia coli.

9 9KCHpeCCI/I${ KIIOHUPOBAHHBIX OJOYKApPHOTHYECKHUX TIC€HOB B  KJIICTKax

Escherichia coli. 2
10 | 'eHHO-MH)KEHEpPHAS CHCTEMA T'PaMITOJIOKHUTEIBHBIX OaKTEepHid poja 5
Bacillus
11 | I'eHeTHUECKast HHKCHEPHSI KYJIbTUBUPYEMBIX KICTOK MIICKOITHUTAROIIIX 2
12 | I'eneTnyeckass WMH)KEHEpUs KYJIbTUBHPYEMBIX KIIETOK MIEKOINTAIOIIHUX.
TpaHCFeHHI)IG JKUBOTHBIC 2
13 | [TonyyeHue M aHAIN3 TPAHCTCHHBIX PACTCHUIN
14 | Tenernueckas v KJICTOYHASI HEYKEHEPUS U OMOOE30ITaCHOCTh
Hroro 28

3.5. HazBaHue TeM NPAKTHYECKUX 3aHATHI B TOM YHCJIe MPAKTHYeCKO MOATOTOBKH M
KOJIMYECTBO YaCOB [0 ceMeCTpaM U3y4YeHHusl y4eOHOH IMCUMILINHBI (MOYJIs1).

Ne Ha3panue TeM npakTHYecKMX 3aHATHI y4eOHOH AUCHMIINHBI Cemectpsl
n/n (MmoxyJis) 2

1 2 3

1 BBenenue B MOJIEKyISIpHYIO OHOIOTHI0. MeTo bl MOJIEKY I PHOI OHOIOTHH. 4
AMUHOKHUCIIOTBI

5 Ilentuasr u Oenku. CTpykTypHas opraHuzanusi OeikoB. HykienHoBble 4
kucnotsl, [JJHK

3 | PHK. CrpykTypa reHOMOB Tpo- u 3ykapuorT. Perumkanus JJHK 4

4 Tpanckpunuus y npokapuot. Perynsnus Tpanckpuniuu y 0akrepuodara A. 4
Tpanckpunuus y 3yKapuor.

5 XpoMaTuH U 0o0mas (ToTanbHasl) PeryJyslus TPAHCKPUIILIUU y 3YKapHOT. 4
[Iponeccunr PHK. Pacnan MPHK

6 | buocunres Oenka: TpaHcsuus, GporauHT, MoaMpUKanus. PekoMOMHAIHSL. 4
[IporpamMMupyemMas KJIeTOUHasi CMEPTBH (armonTo3)

7 | O6mue MpUHLIMIBI M METO/Abl T€HHOW WH)KeHepuu. BekTopHas cucrema 4
rpaMoTpHIaTenbHoi Oakrepuun Escherichia coli

8 | Dkcnpeccust v BBIIENCHHE 1IEIEBHIX OeKOB. JloCTHKEeHHE TOBBIIEHHON 4
MPOAYKLUH OEJIKOB, KOJUPYEMbIX T€éHaMH, KJIOHUPOBAaHHBIMH B KJIETKaxX
Escherichia coli.

9 | Dkcnpeccust KIIOHUPOBAHHBIX YKaPHOTHYECKUX TEHOB B KJIETKaX 4
Escherichia coli.




10 | I'enHO-MH)XEHEPHAs CHCTEMa I'PaMIIOJIOKUTEIbHBIX OaKTepuil poja 4
Bacillus
11 | T'eneTnueckas UHXKEHEPUS KyJIbTUBUPYEMBIX KJIETOK MJIEKOIIUTAOLINX 4
12 | I'eneTnueckas MHXKCHEPUS KYJIbTUBUPYEMBIX KJICTOK MJICKOIHTAIOIIUX. 4
TpaHCreHHbIE KUBOTHBIE
13 | IlomyyeHue u aHAIU3 TPAHCTEHHBIX PACTCHUHN 4
14 | I'eneTnueckas U KJIETOYHASI HHXKEHEPHUS 1 OM00E3011acHOCTD 4
Hroro 56
3.6. JIaGopaTopHbIil IPAKTUKYM
He npenycMoTpeHo y4eOHBIM MJIaHOM.
3.7. CamocTosiTeIbHASI padoTa 00y4aromerocs
3.7.2. Buast CPO (BHEAYJAUTOPHAS PABOTA)
Ne
Ne Bcero
ceMecT Tema CPO Buner CPO
n/n 4acoB
pa
1 2 3 4 5
1. 2 Kparkas  ucropusi  CTaHOBIJICHHUS
MOJIEKYJISIpHOM 6ronoruu. OCHOBHBIE NOArOTOBKA K 3aHATHIO,
OTKPBITHS MOJIEKYJISIPHOM OHOJIOTHH. IIOATOTOBKA K TCKyIIEMY 4
3aauu MOJIEKYISPHON OHOIOTUH KOHTPOJIO
2. 2 Muxkpockomnus.
. MOJIrOTOBKA K 3aHATHIO,
PenTrenoctpyKkTypHbIit aHaJM3. MOFOTOBKA K TEKYIIEMY 4
PannoakTuBHBIE N30TOIIBL. KOHTPOIIIO
3. 2 YHLTpaHeHTpI/I(I)yrl/IPOBaHI/IC. IIOArOTOBKA K 3aHATHUIO,
Xpomarorpadus. naekrpodopes. IIOArOTOBKA K TCKYIEMY 4
KOHTPOJIIO
4. 2 Kynerypa kietok. beckierounsie [OAFOTOBKA K 3AHATHIO,
CHCTEMBI. MOHOKJIOHaJIbHBIE MOTOTOBKA K TEKYIIEMY 4
aHTHUTENA. KOHTDOJIIO
: 2 . MOJITOTOBKA K 3aHSITH
5 Crpoenue, cBoiicTBa u  (QYHKIIMH OITOTOBKA K 34 fo,
MOJrOTOBKA K TEKYIIEMY 4
AMHHOKHCIIOT.
KOHTPOJTIO
6. 2 CtpoeHue u CcBOMCTBa nvenTH;[HOI/I [IOJIFOTOBKA K 3aHSTHIO,
cBsi3u. CTpoeHue, CBOWCTBA U MONOTOBKA K TEKYIIEMY 4
(GYHKITUH MTETITHIOB KOHTDOJIIO
7. 2 [lepBuunass  cTpykTypa  OEIKOB.
Bropuunas cTpykTypa O€nKoB.oL- MOATOTOBKA K 3aHATHIO,
COUpAJIb, B-CTPYKTYpEL. IMOATOTOBKA K TEKYLIEMY 4
CBepXBTOpUYHAs CTPYKTYpA. KOHTPOIIIO




Tpernunast ctpykrypa Oenka. CBsizu
cTabunu3upymoliue TPETUUHYIO
CTpyKTypy OenkoB. YerBepTHuHas
CTPYKTypa OeNKOB.

MOATOTOBKA K 3aHATHUIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO

: [lepBudHas CTPYKTypa HYKJICHHOBBIX
9 p ai CIpyKTypa HyKJICHHO MOJTOTOBKA K 3aHSTHIO,
kucinoT. Kondopmarus KOMIOHEHTOB MOATOTOBKA K TEKYIIEMY
HYKJIEMHOBBIX KHCIIOT. KOHTDOJIIO
10 MakpoMoJIeKyJIsipHast CTPYKTypa
JHK.  Tlomumopdusm  nBOWHOMN [IOIrOTOBKA K 3AHATHIO,
cnmpamu ~ JJHK.  ®opmer  JJHK. MOJTOTOBKA K TEKYIIEMY
Crepxcnmpanusanus JHK, KOHTPOJIIO
TOTIOM30MEpPa3hl
11 Crpyktypa u  ¢ynkuus PHK.
MakpomoJiekysipHas CTPYKTypa OATOTOBKA K 3aHATHIO,
PHK. Buasr PHK. Konnenms «Mwup MOArOTOBKA K TEKYLIEMY
PHK» KOHTPOJIIO
12 CrpykTtypa OaKkTepHaIbHON
XPOMOCOMBI. TPYKT
POMOCo Crpyxrypa MOJATOTOBKA K 3aHSATHIO,
MPOKAPUOTHYECKHIX T'CHOB. MOJOTOBKA K TEKYIIEMY
bakrepuanbHble TUTa3MHUIBL. KOHTDOIIO
CrtpykTypa reHoma 3yKapHoT.
13 Kunernka peaccolmanuu
JIeHaTypUPOBAHHOU JHK u
CIIO)KHOCTh T€HOMa y 3YKapHOT. [OJFOTOBKA K 3aHATHIO,
[TocnenoBaTenbHOCTH  HYKJIEOTHIOB MOTOTOBKA K TEKYIIEMY
HYKapHOTHYECKOTO reHoma. KOHTDOJIIO
CrtpykTypa J3yKapuOTHYECKOTO
reHoMa
14 benku u gepmMeHThI, yyacTByOIIUE B [OAFOTOBKA K 3AHATHIO,
perIuKaluu ﬂHK. Permmukanus MO/ATrOTOBKA K TEKYILIEMY
xpomocomsl E.coli. KOHTPOJTIO
1 Pennukarust xpomocoMm Kapuor.
5 ClTHKAaTy POMOCOM Yy 9yKapHo MOJATOTOBKA K 3aHSATHIO,
buocunres JJHK na marpune PHK MOATOTOBKA K TEKYIIEMY
(oOpaTHast TpaHCKPUIIIUS) KOHTPOJTIO
16 PHK-nonumepassi. Nuunnuanms
TPAHCKPHUIILIUH. DnoHrarus.
TepMuHarus TPAHCKPUIIIUH. [OATOTOBKA K 3AHATHIO,
Perynsius TPAHCKPUIIIUH. MONOTOBKA K TEKYIIEMY
AKTHBaTOPBI u pernpeccopsl

Tpa"ckpunuuu. Onepos. Herarnsnas
U TIO3UTHBHAS PETYJIISALMSL.

KOHTPOJTIO
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Perymsanus TPaHCKPUIILIUHA y IIOATOTOBKA K 3aHATHIO,
GaxTeprodara A. MOJTOTOBKA K TEKYIIEMY
KOHTPOJIIO

18 PHK-nonumepassbl. ®daxTopsl
TPaHCKPHIILINH. Perynsaropusie
IIOCIIEAOBATEIbHOCTH:  DHXAHCEPHI, MOAroTOBKA K 3aHATHIO,
CallyIEHCOpbI, aJalITOPHBIE AIIEMEHTHI. IIOATOTOBKA K TEKYHIEMY
Menuaropsi. [pomyKThI KOHTPOJIIO
TPAHCKPUIILIUU

19 AneTrmiinpoBaHue TUCTOHOB. [OFOTOBKA K 3aHATHIO,
dochopuimpoBanue THCTOHOB. MOATOTOBKA K TEKYIIEMY
JeMunynus XxpoMaTruHa KOHTPOIIIO

20 [Tponieccunr y MIPOKAPHOT.
IIpoueccunr TPHK u  pPHKy IIOArOTOBKA K 3aHATHIO,
sykapuoT. I[Ipoueccunr  MPHKy IIOATOTOBKA K TCKYILIEMY
5yKapuoT. MeXaHu3Mbl CILIAiCHHTrA. KOHTPOIIIO

21 AJbTEepHaTUBHBIN CIUTAMCHUHT.
Ynancnue . (CTMLHIX MOJATOTOBKA K 3aHSTHIO,
MIOCJIEIOBATEIBHOCTEH. MOJOTOBKA K TEKYIIEMY
IIpucoennnenue uMo U (pUKaLUs KOHTPOJIIO
HYKJICOTHJIOB.

22 Paspymenne MPHK OGakrtepuii ¢ 5-
KOHIIA: s dexr MIOJIOKCHHUSI.
Paspymenne MPHK »sykapuor c 3- [OAFOTOBKA K 3AHATHIO,
koHIa. Ponp mommn(A) ¢parmenTa. MOTOTOBKA K TEKYIIEMY
BrnusiHEE MPOIYKTOB TPaHCISAIUN Ha KOHTDOJIIO
pacnag MPHK. Bimsnue nuranmos
Oenka Ha pacrang MPHK.

23 I'enetnyeckuii  kon.  AKTHBaIUI
AMHHOKHUCIIOT. Pu6ocomsl.
Pu6ocomansurie PHK. Cps3biBanue
AMUUHOKUCIIOT c MPHK. IIOATrOTOBKA K 3aHATHIO,
@OyHKUMOHATIbHbBIE LEHTPHl PUOOCOM. IIOATOTOBKA K TEKYILIEMY
WMHnnmanus, 3JIOHTALUA u KOHTDPOJIIO
TEpPMUHAIHA TPAHCKPUITIIUH.
ITonucomsr.

24 OcobeHHocTH TPaHCISAIUT y
NPOKapuOT HM B  MHTOXOHIPHSX. HO/rOTOBKA K 3aHSATHIO,
HNHrnéuropsrt TPAHCISIIAA y MOJOTOBKA K TEKYIIEMY
NPOKapUOT W DyKapuoT. DojauHT KOHTPOJTIO
OEIKOB.

25 @axTopsl, OIIPCACIAOIMHUC HOATOTOBKA K 3aHATHUIO,
POCTPAHCTBEHHYIO CTPYKTYPY MOJITOTOBKA K TEKYIIEMY

OenkoB. Mogenn  cBOpauyMBaHUS

KOHTPOJIIO




OCIIKOB. DakTophI dbonnuHra.
®depmeHThI hosiuHra.

26 ['omonoruyHas pexoMOuHaIHNA, [OATOTOBKA K 3AHATHIO,
caifircnenuuHasl ~ peKoMOMHAIUS, MONOTOBKA K TEKYIIEMY
HKTONMYECKAss PEKOMOMHAIUS KOHTDOJIIO

27 I[Iporpammupyemas KIIE€TOYHAs TIO/ITOTOBKA K 3aHATHIO,
CMepTb (aIomnTo3) MOJTOTOBKA K TEKYIIEMY

KOHTPOJIIO

28 [Ipeamer ©  3amaun TEHHOU
UH)XeHepuu.  PasButue  MeronoB
MOJIEKYJISIPHOM TECHETHUKH.

[TpakTnyeckoe UCIIOJIb30BaHUE

HAyYHBIX JOCTHXKEHHH B o00JacTu NOArOTOBKA K 3aHATHIO,
(UBUKO-XMMHUYECKON OHOJIOTHH B IIOATOTOBKA K TCKyIIEMY
OUOMHTYCTPHH. Ob6mas  cxema KOHTPOJIXO
IPOBE/ICHUS Te€HHO-UHXEHEPHbIX

pabor. @DepMEeHThl T'€HETHYECKOM

UH)KEHEPUH.

29 MeTtobl KOHCTPYUPOBaHUs [IOJITOTOBKA K 3aHSTHIO,
rubpuanbix Mosekyn JTHK in vitro. IIOJArOTOBKA K TEKYILIEMY
Bekropnsie MOJIEKYJIbI JHK. KOHTPOJIXO
Beenenue mouexyan JIHK B knetku.

30 MeTtoapl 0TOOpa THOPHUIHBIX KIIOHOB. IMOJrOTOBKA K 3aHATHIO,
Pacmmugposka HYKJICOTUIHOU IIOATOTOBKA K TCKYIIEMY
HOoCJea-BaTeNbHOCTH  (pparMeHTOB KOHTPOJIIO
JIHK. AmMmudukanms
nocienosarenbrocteit JJHK in vitro.

31 BBenenue miasMuIHBIX M (aroBbIX MOJIrOTOBKA K 3aHATHIO,
monekyn JIHK B kmerku E. coli. MOJIrOTOBKA K TEKYIIEMY
Crpoenne KJIETOYHOU CTEHKHU KOHTPOJIIO
IpaMOTPULIATENIBHBIX OakTepuil.

CdepomnacTsi. «KanpuueBbie»
KOMIIETEHTHbIE KJIETKH.
DnexTpornopanus.

32 VYnakoka JIHK ¢ara namOna B MMOATOTOBKA K 3aHATHIO,
Karcuael I Vitro. MonekysipHble IOATOTOBKA K TEKYIIEMY
BekTophl E. coli. Knonupyromme KOHTpOJIIO
TUTa3MHUTHBIE BEKTOPBHI.

MosekyssipHbIe BEKTOPHI HAa OCHOBE
JHK ¢ara nsam6na. MckyccTBeHHbIE
OakTepHaIbHbIE XPOMOCOMBI.
dazMubl.
33 Kiorupyromme BEKTOpPHl Ha OCHOBE MOJITOTOBKA K 3aHSATHIO,

HUTEBHIHBIX  (haros. darmMuner.

MMOATOTOBKA K TCKYLICMY




BekropHbie MIa3MHUAIEL,
obecrieunBaronIye MpsMOd  OTOOP
ruopuanbix JJHK.

KOHTPOJTIO

34 Bexkropsl, obecrnieunBaroIne MOATOTOBKA K 3aHATHUIO,
OKCIPECCHIO UYKEPOAHBIX T'€HOB B MOJATOTOBKA K TEKYIIEMY
knetkax E. coli. Bekropwer E. coli, KOHTPOJIIO
JeTePMUHUPYIOIINE CEKPELHUI0
qyKEPOJHBIX OCJIKOB.

35 KoncTpynpoBanue cekpeTupyrommx MOJATOTOBKA K 3aHSTHIO,
OpraHu3MoOB. Metabonuyeckas IIOArOTOBKA K TCKYIICMY
VHXXECHEPUSL. KOHTPOJIIO

36 Brinenenue ITOJrOTOBKA K 3aHATHUIO,
TeHETUYECKU-MOIN(DUIIMPOBAHHBIX MOJATOTOBKA K TEKYIIEMY
OpraHu3MOB W Tpobiema yaaJeHUs KOHTPOJTIO
MapKEpHBIX TCHOB.

37 Dddexr J03bI reHa npu MMOATOTOBKA K 3aHATHIO,
MOJICKYJISIPHOM KJIIOHUPOBAHHH. MIOJIrOTOBKA K TEKYILIEMY
Bnusaue 3¢ dekTUBHOCTU KOHTPOJIO
TPAHCKPUIILIUU KJIOHUPOBAHHBIX
TeHOB Ha YPOBEHb UX IKCIPECCUHU.

38 [ToBbiIeHME 3P HEKTUBHOCTH MIOJITOTOBKA K 3aHSTHIO,
TpaHCIALIUA MAaTPUYHBIX PHK IIOArOTOBKA K TEKYIIEMY
Crabunuzamus gyxepoaasix MPHK u KOHTPOJIIO
OenkoB B kieTkax E. coli.

39 CpaBHUTENBHBIN aHanm3 MOJIrOTOBKA K 3aHATHIO,
OpTraHu3aIuu u peanu3aiuu MOJrOTOBKA K TEKYIIEMY
TE€HETUYECKON uHpopMaLUu Y KOHTPOJIIO
IPOKapHUOTa U 3yKapuoT.

40 DKcrpeccust XPOMOCOMHBIX MOATOTOBKA K 3aHATHUIO,
AYKAPUOTUYECKUX I'€HOB B KJIETKaX E. OArOoTOBKA K TCKYLIEMY
coli. KnonupoBanue JIHK-komwmii KOHTPOJIIO
sykapuoTHueckux Matpuunbix PHK u
UX JKcrpeccus B kierkax E. coli.

41 Okcmpeccusi B E.  coli xummuko- IMOATOTOBKA K 3aHATHIO,
(epMEHTaTUBHO CHHTE3UPOBAHHBIX MOJrOTOBKA K TEKYIIEMY
TE€H-3KBUBAJIEHTOB 3YKapHOTUYECKHUX KOHTpOJIIO
TIOJTUITICTITHIOB.

42 Beenenne monexyn JIHK B knetku MOJIrOTOBKA K 3aHATHIO,

Bacillus.  Crpoenne  kieTouHoi
CTEHKH IPaMITOJIOKHUTEIEHBIX
OaKTepHil. Tpancdopmanus
KOMITETEHTHBIX KJICTOK.

MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO
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YHuBepcalbHbIE METOJIBI BBEACHHUS
wazmua. Tpanchekmms.

MOJArOTOBKA K 3aHATHIO,
MOArOTOBKA K TEKYILEMY
KOHTPOJIIO

44 Mornekynsipubie  BekTopbl  Bacillus. MOJrOTOBKA K 3aHATHIO,
Knonupyromme BEKTOpPbI HA OCHOBE OArOoTOBKA K TCKYLIEMY
TJ1a3MHU /T CTapUIOKOKKOB u KOHTpOJItO
CTPENTOKOKKOB.

45 Bexkropel Ha oOcHOBe IIa3Muj HOJrOTOBKA K 3aHATHIO,
Bacillus. BekTopHble — IUIa3MUIBI, MOJIrOTOBKA K TEKYIIEMY
perunuupytomuecs B B. subtilis u B KOHTPOJIO
E. coli. BextopHas cucreMa CeKpenuu
qy)KEPOJHBIX OEIKOB M3  KIETOK
Bacillus. [Tna3muHbIC
MHTETPaTUBHBIE BEKTOPBI.

46 @daroBble  BEKTOPbL.  DKCHpeccus HOJrOTOBKA K 3aHATHIO,
qy>KCpOAHBIX TI'€HOB B  KIJIETKax IIOATOTOBKA K TCKYIIECMY
Bacillus. Ocobennoct cTpoeHust u KOHTPOJItO
9KCIPECCUH I'€HOB
IPaMIOI0KHUTENbHBIX OAKTEPUH.

47 OnTumuszanus JKCIIPECCUNn IIOATOTOBKA K 3aHATHIO,
KJIOHMPOBAHHbBIX I'CHOB. OATOTOBKA K TCKYLICMY
CTaObuIbHOCTB MJIa3MUJ B KIIETKax B. KOHTPOJIIO
subtilis.

48 Beenenne monexyn [IHK B kietkn MIOArOTOBKA K 3aHATHIO,
MJICKOTIUTAIOIINX. Bsenenue MOATOTOBKA K TCKYIIEMY
BupycHblx /IHK. Beenenne miasmug KOHTPOJIIO
u ¢parmentoB JIHK. CrabunbHOCTb
rubpuanbix  moiekyn JIHK B
KYJIbTUBUPYEMBIX KJIETKax
MJIEKOTIUTAIOIIUX.

49 ['enernyeckas TpaHchopMmanus MIOATOTOBKA K 3aHSATHIO,
KJIETOK MJICKOIIUTAIOIINX. NOATOTOBKA K TCKYIICMY
I'eneTnueckas TpaHchopMmanus KOHTPOJIIO
MYTaHTHBIX JTMHUH.

Kotpancdopmarus.

50 JloMyHaHTHBIE aMIUIMULIPYEMbIe MOJATOTOBKA K 3aHSATHIO,
MapKephbl TE€HETUYECKON NOATOTOBKA K TCKYIICMY
TpaHcQOopMaIiH. ONHUCOMHBIE KOHTPOJIIO
BEKTOPBI TE€HETUYECKOMN
TpaHcQopMaIHH. Perynupyemas
AKCIIPECCHS LIETIEBBIX T€HOB

51 [TosrydyeHune TpaHCT€HHBIX )KUBOTHBIX. MOATOTOBKA K 3aHSTHIO,

Knerkn TepaToKapuMHOMBI MBIIIH.
MuUKponHBEKIUSA OOIIUTOB.

MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO




OMOpHOHAIbHBIE CTBOJIOBHIE KIETKH.
PerpoBupychl. Dkcnpeccuss TeéHOB B
TPaHCTEHHBIX MbIIax. TpaHCTeHHbIE
JKUBOTHbIE B  (DyHIaMEHTaIbHBIX
uccienoBanusix. HokayTHble MBIIIH.
Perynupyemoe BKJIIOUEHUE-
BBIKJIFOYCHHE  TeHOB  IN  VivVO.
buorexnonoruyeckoe = mpUMEHEHUE
TPAHCTC€HHBIX KUBOTHBIX.

52

[lepeHoC TEHOB B pacTeHUs U3
Oaktepuii  poma  Agrobacterium.
HUcnonp3oBanme mmasmug Ti A,
tumefaciens TS CO3aHUs
TPAaHCTeHHBIX pacTeHui. [loyueHue
TPAHCTCHHBIX PACTEHUI C MOMOIIBIO
OMHApHOW BEKTOPHOM CHCTEMBI A.
tumefaciens. Dkcrpeccust "
HACJICJIOBAaHUE YY)KEPOIHBIX TCHOB,
BBC/ICHHBIX B pacTeHusi B cocrtaBe T-
JHK. TIlpsmoii wMeToa BBEICHUS
TpPaHCTEHA B PACTCHHSI.

MOJrOTOBKA K 3aHATHIO,
MOArOTOBKA K TEKYILEMY
KOHTPOJIIO

53

CuHTE3 B pPACTEHMSIX YY>KEPOIHBIX
0€JIKOB MEIMIIMHCKOIO Ha3HAaYeHHS.
TepaneBTuyeckue H
JUAarHOCTUYECKHE aHTHUTENA.
CovenoOubpie  BakmuHbl.  [lepenoc
T€HOB B pACTEHUA C [OMOIIBIO
BUpYCcOB. TpaHCreHHas  cucrema
XJIOpOIIACTOB. benKoBbIi CrtaiCuHr
B TPAHCT€HHBIX PACTEHUAX. Y TAIICHUE
MAapKEPHBIX T'€HOB M3 TPAHCIE€HHBIX
pacteHuid. TpaHCreHHbIE PacTEHUS C
HOBBIMU OMOTEXHOJIOTTYECKUMU
CBOMCTBaMH. TpaHCTEHHBIE PACTEHHUS
B CEIILCKOM XO3SHCTBE

IIoAroToBKa K 3aHATHUIO,
MoATOTOBKA K TCKYLICMY
KOHTPOJIO

54

buobGe3omacHOCT, B KJICTOYHBIX,

TKAHEBBIX u OpraHOT€HHBIX
TEXHOJOTHUAX. Knaccudukanus
PHUCKOB npu HCIIOIb30BaHUU

TCHCTUYCCKU MOI[I/I(i)I/II_II/IpOBaHHBIX
paCTCHHﬁ. HI/IIJ_IGBLIG, 9KOJOTHYCCKHUEC
" arpOTCXHUYCCKUC PHUCKU. CsoiicTBa
TPAHCTI'CHHBIX OCIIKOB.

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

55

Puckun Tropu30HTaIBbHOTO IEepeHoca
TPAHCTEHHBIX KOHCTPYKIHH.
Bbuostndeckue mpoOieMbl T€HHOM

noAroToBKa K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO




WHXCHEPUH, TeHOTEepaIuu,
KJIOHUPOBAHUS YesoBeKa u
J)KUBOTHBIX. ['ocynapcTBeHHbBII
KOHTPOJIb u rocy/1apCTBEHHOE
peryivpoBaHue B 0OJAacTH T'€HHO-
WHKCHEPHOU NEeSTEIIbHOCTH

HUTOI'O yacoB B cemecTpe: 168

3.7.3. [IpumepHasi TeMATHKA KOHTPOJIbHBIX BONIPOCOB

Cemectp Ne 2.

1. BBenenue B MoJEKyISIpHYIO OHMOJIOTHIO.

2. Metoabl MONEKYJISIPHON OMOJIOTHUH.

3. AMUHOKHUCIOTHI.

4, [TenTuab! u Oenku.

S. CrpykTypHas opranu3anus 0ejIKoB

6. Hyxneunossie kucnorsi, JJHK.

7. PHK.

8. CrtpyKTypa reHOMOB IIPO- U DYKapHOT.

9. Permkamus JIHK.

10.  TpaHckpumnIHs y MPOKAPHOT.

11.  depMeHTHI FeHETUYECKOM HHKEHEPUH.

12. Meropl KOHCTpYHpoBaHus ruOpuHbIX Mosiekyn JJHK in vitro.

13. Mounekynspubie BekTopsl Ha ocHoBe JIHK ¢ara nsamona.

14. Kocmuapl. ®azmuasl. arMuibl.

15. BekTopHble ma3Mu/ibl.

16.  CrpoeHHe KIETOYHOI CTEHKH I'PaMIIOJIO0KHUTEIBHBIX OAKTEePHIA.

17.  Tpancdopmarus KOMIETEHTHBIX KJIETOK.

18.  Kionupyromue BeKTOPbI Ha OCHOBE ITa3MH/I CTA(QUIOKOKKOB M CTPENTOKOKKOB.
19.  Ilna3MuaHble HHTETPATUBHBIE BEKTOPHI.

20.  OcoOeHHOCTH CTPOCHUS M SKCIIPECCUH TEHOB TPAMITOJIOKUTEEHBIX OaKTEPUH.
21.  T'enernueckas TpaHchopMarys KJIETOK MICKOIMUTAIONIUX.

22.  T'enermueckas TpanchopMaiyss MyTaHTHBIX JITHHMA.

23.  Kotpancdopmarus.

24.  TpaHCTeHHBIE pACTEHUS C HOBBIMH OMOTEXHOJIOTUYECKUMHU CBOWCTBAMH.
25.  TpaHCreHHbIE paCTEHUS B CEIbCKOM XO35HCTBE.

4. OueHoyHble MaTepHAJbl JJsl KOHTPOJS YCHEeBAeMOCTH M Pe3yJbTaTOB OCBOEHUS
y4eOHOH TUCHMILIMHBI (MOZYJIs1)

4.1. Ilepeyenb KOMIeETEHUMH M MHAUKATOPOB JOCTHKEHUS] KOMIIETEHIHUH € yKa3aHHEM
COOTHECEHHBIX ¢ HUMH 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHHUs 1O AucuuminHe. Onucanue
KPHUTEpPHEB U IIKAJ OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHs M0 M CHHILIHHE.

Kox u d¢opmynupoka komnereHimu: YK-1. CrnocobeH oCymIECTBISATh KPUTHUYECKUH aHaIM3
MPOOJIEMHBIX CUTYyallMil HA OCHOBE CUCTEMHOTI'O MOJX0/a, BhIpabaThIBaTh cTpaTeruto aercteuid. OIIK-
6. CriocobeH TBOpUECKU MPUMEHATh U MOAM(DUIIMPOBATH COBPEMEHHbBIE KOMIBIOTEPHBIE TEXHOJIOTHH,
paboTath ¢ npodecCHOHATbHBIMUA 0a3aMU JTaHHBIX, TPO(ECCHOHATBHO O(POPMIIATh U MPEACTABIAThH
pe3yIbTaThl HOBBIX Pa3pabOTOK.

OIIK-7. Criocoben B chepe cBoel mpodecCHOHATBHON JeATETFHOCTH CaMOCTOSITEIFHO ONPEICIISITh



CTpaTeruio U MpoOJeMaTHKy HCCIIEJOBAHUN, MPUHUMATh PEIIECHUs, B TOM YHCJE WHHOBAIIMOHHBIE,
BEIOMpATh U MOJU(DUIIMPOBATH METOJIBI, OTBEYATH 32 KAUYECTBO PabOT U BHEAPEHUE UX PE3YJIHTATOB,
o0ecrneunBaTh Mepbl IPOU3BOJICTBEHHON O€30MaCHOCTH MPH PEIICHUH KOHKPETHON 3aauu

Kon n Pe3yabTaThl Kputepuu onieHuBaHus pe3yIbTaToOB 00y4YCHUS
HAUMeHOBaHNe | 00y4eHUs Mo
HHIUKATOPA | JUCIHHUILINHE 2
MOCTUKEHU S («He 3
KOMIIEeTeHI[H ! yaoBietBo | («YmoBuetBop | 4 («Xopomo») | 5 («OTinuaHo»)
PUTEIBHO» UTEIBHOY)
VK-1.1. 3HaTh He 3naer | Umeer HNwmeer [Toka3biBaeT
Ananusupyer METO/IBI METO/IbI MOCPEACTBEHH | XOpOIlne OTJIIMYHBIC
POOJIEMHYTO aHAIM3a aHaJM3a bIC 3HAHUSI | 3HAHUS 3HAHUS METOJIOB
CUTYAIIMIO KaK IpoGIIEMHOI MpoOJIEMH | METOJIOB METOJIOB aHaIM3a
CUCTEMY, curyamn B | OF aHamMza | aHamsa POOIIEMHOM
BBISIBIISIS €€ o6IIaCTH CUTyallMd | IpOOJEMHOM | NIpOOJEMHOM | CHTyalluu  Kak
COCTaBIISIONINE B 00acTH | CUTyallMM KaK | CHTyaIlldd Kak | CUCTEMBI,
MOJICKYJISIPHO
W CBASH MOXKIY | . MOJICKYJISIP | CUCTEMBI, CHCTEMBI, BBISIBJISIS ee
i Ouonoruu 9
HUMH; > | HOMt BEISBJISIL €€ | BBIABIISASL €€ | COCTAaBJISIONINE
BBUIBISSL €€ |
WOJIOTHH, | COCTABJISIOIIM | COCTABJISIFOIIM | U CBS3H MEXITY
COCTABIAIONL | prigpnigssec |€ M CBA3M |€ M CBA3U | HUMH
UC W CBA3H | cocTaBNsAI0 | MEXKAY HUMHU | MEXKIY HUMU
MEXIY HUMH. | iue u
CBSI3U
MEX Ty
HUMH.
VK-1.3. VMeTh He ywmeer | [locpenctBen | Ymeer OTnu4HO yMmeer
KpuTnuecku KkpuTHYeckn | KPHTHUECK | HO yMeeT | KpUTUYECKU KPUTHYECKH
" KPUTHUYCCKH OIICHUBATH OIICHUBATH
OIICHUBAET OIICHUBATh
OILICHUBATh | OIICHUBATH HAy4YHBIC Hay4HbIE
HAZICHHOCTD HayHbIC Hay4JHBIC Hay4JHBIC JOCTHXKCHHS B | IOCTIDKEHUS B
HCTOTHHKOB AOCTIIKCHUA | nocTikeH | HOCTHMXKEHUS B | 00acTH obyactu
vH(popmManuu, B 00acTH us B | 0Onactu MOJIEKYJIIPHO | MOJIEKYJISIPHOM
paboraer ¢ MOJICKYJISIpH | 00JacTu MOJIEKYJISIPHO | 1 Ouonoruu, | OMOJIOTHH,
IPOTHBOPEUHBO | Oif MOJICKYJISIp | i OWOJIOTHH, | CHCTEMHO CHUCTEMHO
# GHOJIOrHH, HOIt CUCTEMHO HNOJIXOMUTh K | MOAXOJIUTH K
. OWOJIOTHH, | MOJXOJIUTh K | PEIICHUIO pEIIeHHUIO 3a/1a4.
uH(popmanyen CHUCTEMHO
CUCTEMHO | PEIICHUIO 3a/1ad.
U3 pa3HbIX MOMXOMHTE K | 1oty | saan.
HUCTOYHUKOB. PEIICHHUIO K
3a/ad. PEIICHUTO
3a/1ad.
VK-1.4. Bnaners He Cnabo Xoporio CB000OIHO
PaspaGateiaer | NOIXOMAMH B | BUajeeT BIIaJIceT BIIaJIceT BJIQJICET
u o0nactu MOJXOJaMH | MOJXO/IaMH B | TIOAXOAaMH B | IOAXOJaMHU B
MOJIEKYJIIpHO | B oOnactu | o0nactu obnactu obnactu
COJICPIKATENBHO | . . .
i OWoNoruy, | MOJIEKYJISIP | MOJEKYJISIPHO | MOJIKYJSIPHOW | MOJIEKYIISIPHOM
ApryMEHTHPYET | regpoi HOMI i Guosoruu, | GHOJIOIUH, OUOJIOTHH,
CTPATCruto UH)XEHEpUH U | OMOJIOTUM, | TEHHOU TEHHOU TEHHOU
perreHus CMEKHBIX TeHHOMH WH)KCHEPUH W | MEDKCHEPUU W | MEDKCHEpHH U




npo0OsieMHOMN JCIUTLITNH WH)KEHEPH | CMEKHBIX CMEXHBIX CMEXHBIX
CHTYyaLlHH Ha JUIL peIICHUsS | U U | AUCUMILIHH JCITUTLTIH TVCIUTUTAH IS
OCHOBE npoOJIeMHBIX | CMEKHBIX | Ul PELICHUs | sl PELICHUs | PerIeHUs
CHCTEMHOLO 1 CUTyaLuil. JTUCLUILINH HpO6JIerILIX HpO6JI€MEH:IX Hp06ﬂeMz{be
TUIst CHUTYalUil. CHUTYalHil. CHUTYaIUH.
MEK TUCITUTUTHH permenms
apHoTO npobIIeMH
MOJIX0/I0B BIX
CUTYalluH.
OIIK-6.1. 3HaTh o | He 3naer o | Mmeer HNwmeer [Toka3biBaeT
I/ICHOHBByeT MyTAax u NyTIxX U IOCPEICTBCHH Xopouiue OTJINYHBIC
3HaHUS O MYTAX | NEPCHEKTUBA | [iepCHeKTH | bie 3HAHMS 0 | 3HAHMA 0 | 3HaHHS O MYTIX
U TEPCIEeKTUBAX | X BaX IyTsX 1 MyTSIX U | 1 TepCreKTUBax
IPUMEHEHHS COBPEMEHHBI | copnevenn | meperexTnpax | NEPCTIEKTHBAX | COBPEMEHHBIX
COBpPEMEHHBIX X BIX coBpeMenHpix | COBPEMEHHBIX | KOMIIBIOTEPHBIX
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMITBIOTEPHBI | TEXHOJIOTHIA B
TEXHOJOTHUH B | BIX KOMIBIOTC | KOMUBIOTEPH |+ rexnomoruit | o6nacTn
GHONOrMYCCKIX | TEXHOIOTHHA B | DX bIx . B o0jacTu | MOJEKYJIIpHOU
HayKax u | obnactu TCXHOMOTH | TEXHONOTMU B | 1o rekynsipro | Guonoruy.
00pa3oBanuuy; Monekyspuo | 1B obacTu 11 Ouonoruu.
i 6uonorny. | 00yacTu MOJIEKYJISIPHO
MOJIEKYJISIp | i OMOJIOTHH.
HOU
OuoJI0TUH.
OIIK-6.2. YMerb He ywmeer | IlocpeacrBen | Ymeer Ha | OTuIMyHO yMeeT
PaGotaer c | paborate ¢ | paboTaTh C | HO yMEET | XOpOoIIeM paboTtatb c
npodeccuonans | nmpodeccuona | mpodeccuo | pabotaTh € | ypOBHE npodeccuoHans
HbIMHU 0a3zaMu U | JbHBIMU HaJbHBIMU | IpodeccuoHa | paboTaTh c | HpBiIMH  0Oa3amu
GaHkaMu 6azamu 6azamu JIbHBIMH npodeccuonan | nanHeix:  NCBI
JAHHBIX B | JaHHEIX: NAHHBIX: OaszaMu pHbIMU O0a3amu | (RefSeq, OMIM,
n30paHHOU NCBI NCBI IAHHBIX: nanasix: NCBI | Nucleotide,
obactu (RefSeq, (RefSeq, NCBI (RefSeq, Gene, Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, OMIM, dbSNP, ClinVar)
HOM Nucleotide, Nucleotide | OMIM, Nucleotide, B obmactu
JIEATENBHOCTH; Gene, , Gene, | Nucleotide, Gene, Protein, | MonekyIspHOit
Protein, Protein, Gene, Protein, | dbSNP, ouonorun
dbSNP, dbSNP, dbSNP, ClinVar) B
ClinVar) B | ClinVar) B | ClinVar) B | oOnacTu
o0nactu obacTtu obacTtu MOJIEKYJISIPHO
MOJIEKYJISIPHO | MOJIEKYJISIp | MOJIEKYJISIpHO | ¥ Omoyoruu
it Ouonoruu | HOM it Guonoruun
OMOJIOTHH
OIIK-7.1. 3HaTh He 3naer | Umeer HNwmeer [TokassiBaeT
I/IcnonbsyeT OCHOBHBIC OCHOBHBIC MOCPEACTBCHH | XOPOLIUEC OTJINYHBIC
3HAHUSA U | MeTOIbI METOIbI 13(S 3HAHUS | 3HAHUS 3HAHUSA
OCHOBHBIE MOy YeHUs MIOJTyYSHHSI | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHMKH W | podeccrona HpO(beCSHO METOIOB METOIOB METO/IOB
METO/IbI JIBHOI HaJTbHOU MOy YSHHS MOJTyYSHHS MOy YCHHS
MOJTy4EHUs EopMAHH uHpopmail HpO(bf:CCI/IOHa npO(vbeccyIOHan Hpg(beCCI/IOHaHL
npodeccroHalb 105 JILHOU bHOU HOU

b




HOM : HampasjieH | uHpopManuu, | nHGopMmanuu, | uHGOpPMAIUH,
uHpopManuy, HarpapjIeHus | U HaIlpaBJICHUI | HAIlpaBJICHUN | HAIIPABJICHUM
HaIpaBIICHUS HayYHBIX HayYHBIX HayYHBIX HAYYHBIX HAYYHBIX
HAYYHBIX pccienoBany | UCCIICNOBA | MCCIICIOBAHU | MCCICAOBAHUH | MCCIICAOBAHUH B
HCCIIEOBAHUH, i B 06IACTH HUN B|# B o0Onactd | B oOiactu | obnactu }
COOTBETCTBYIOL | 6 oreyianko obnactu MOIIEKYJISPHO | MOIIEKYJIAPHO | MOJICKYIAPHOH
ux i Gronormy | MOYIEKYILAP | H ouonoruu it Ouonoruu ouonoruu
HAIPaBIEHHOCT HO
U [pOrpammbl OuoI0rHH
MarucTpaTypsl;
OIIK-7.2. YMerb He ywmeer | [locpenctBen | YMmeer Ha | OTaMyHO yMeeT
BrisiBnisier BBISIBIISITh BBISIBJISITH | HO yMEET | XOpoIlIeM BEISIBIISTH
MEPCIEKTUBHBIC | MEPCIIEKTUBH | MEPCIEKTH | BBISBISATH ypOBHE MePCIIeKTUBHbBIC
po0IIeMbI U | bIe MPOOIEMBI | BHBIE MIEPCIICKTUBH | BBISABIIATH pOOIeMBI u
dbopmynupyer U CHOcoOBI | MpOOJIeMBbl | bI€ TIPOOJIEMBI | TIEPCIIEKTUBHBI | CIIOCOOBI
IPUHLIMIIBI pelieHus U CHOCOOBI | U CHOCOOBI | € MPOOJIEMBI U | PEeLICHUs
peleHus AKTyaJIbHBIX | pelleHus pelieHus CHoco0bI aKTyallbHBIX
AKTyaJIbHBIX HAy4YHO- aKTyaJIbHBI | aKTyaJIbHBIX | PEIICHUS Hay4YHO-
HAy4YHO- UCCIIEIOBATEe | X HAy4YHO- | HAy4HO- aKTyaJIbHBIX UCCIIEIOBATENBC
HCCJICIOBATENLC | JIbCKUX 3aJad | UCCIIeIOBA | MCCIICIOBATENl | HAYYHO- KHX 3a7ad Ha
KMX 3aJa4 Ha | HA  OCHOBE | TeJIbCKUX | bCKUX 3a/ay | UCCIIeZIOBaTe] | OCHOBE
OCHOBE UCIIONIb30BaH | 33/lad  Ha | Ha OCHOBE | bCKHX  3aJ1a4 | HCIIOJIb30BAHHUSI
UCIIONIb30BaHUS | Us OCHOBE WCIOJIb30BaHU | Ha OCHOBE | KOMIIJICKCHOM
KOMIUICKCHOU KOMIUICKCHO | UCIIOJIB30B | o UCTIONB30BaHU | HH(OpMaNuu, B
uHpopmanuu, B | i aHus KOMIUIEKCHOU | o TOM 4YHCJIE Ha
TOM 4YHCI€ Ha | nHQOpMaMKU | KOMIUIEKCH | HHPOpPMAIUK, | KOMIUICKCHOW | CTBIKE
CTBIKE OOyacTelt | , B TOM 4Hcle | Oif B TOM uucie | ”HPOpMAIK, | MOJEKYJISPHOM
3HAHUS, Ha CTBIKE | mHpOpMaI] | HA CTBIKE | B TOM YHCJIC Ha | OMOIOTHH "
MOJIEKYJISIPHO | UM, B TOM | MOJIGKYJISIDHO | CTBIKE TeHHOU
il Ononornw M | 9uciie Ha | i OMOJIOTMH W | MOJICKYJIIPHO | MH)KCHEPHH
TE€HHOU CTBIKE TE€HHOU i Ouonoruu u
WHXXCHEPUU | MOJICKYJISIp | MHXKEHEPUHU TeHHOU
HOH UHXEHEPUH
Oouosorun
U TEHHOH
WHXEHEepU
u

4.2. TunoBblie KOHTPOJIbHBIC 3aJlaHUA HWJIH HHBbBIC MaTepHuaJibl, H606XO}II/IMI)Ie AJIsA

OlICHUBAHUA

pe3yibTaToB

o0yueHust

mo

y4eOHoi

JMCIHMILIMHE,

COOTHECCHHBIX C

YCTAaHOBJICHHBLIMH B 06p330BaTeJIbHO]7] nporpaMmMe HHAUKATOPaAMHU JOCTUKCHU A KOMHeTeHHHﬁ.

Ko u HaumeHoBaHue PesynbTaTnl 00y4yeHus 1no OueHoYHBIE CPEACTBA
HHIMKATOPA JOCTHKCHUS AMCHMIIMHE Tectnl (T)
KOMIIeTEHLIM U buiaersi (b)

VK-1.1. Ananusupyer 3HaTh METO/IbI aHanu3a | Meron, npu KOTOPOM MOJIEKYJIBI
npoOJeMHYIO CUTYalllIo Kak | IpoOJeMHOM  cuTyauuud B | Pa3ACIAIOTCS  HAa  OCHOBE HX
CHCTEMY, BBIABIIAA €€ obacTtu MOJIEKYJIApHON | IOABMXXHOCTH B ICJIC  IIOA
COCTAaBIISIOIINE U CBSA3U OHOJIOTHH, BBISIBJISIS ee | ACHCTBHEM SJCKTPUIECKOTO
MEX]ly HUMU; TOJIA.

1) renb-3JeKTpodopes;




COCTAaBJIAIOIINE U CBA3U MCXKIAY

2) criekTpodoTOMETpHSI;

HUMHU. 3) oJInMepa3Hast HenHas

peaxius;
4) bnyopumerpus

YK-1.3. Kpurnueckn VMeTh KpHTUYECKH OLleHHBaTh | KakoBa 3¢ PeKTUBHOCTH

OIICHUBAET HAJC)KHOCTD HayHHbIE TOCTIKCHHS B arpo0OakTepraIbHON

UCTOYHUKOB HH(OpMAITHIH, T ——— TpaHchOpMAIIMU Y PACTCHHIHA

pabotaer ¢ KJIACCOB JIBY10JIbHbBIE u

MIPOTUBOPEUUBOM GHOJIOTHH, CHCTEMHO OTHOIOJILHEIE?

uHpopMarmeil u3 pa3HbIx HOAXOMUTD K PCIICHUIO 331131, | 3) o quHakoBas;

HMCTOYHHKOB. 0) 3¢ PeKTUBHOCTH
arpo0axkTepuaTbHON

TpaHchOpMAIIMU y PACTCHHIHA
KJ1acca JIBYI0JIbHBIE BBIIIE, YEM Y
pacTeHHii Kjlacca 0JTHOJI0IbHbIE;
B) 3P PEKTUBHOCTD
arpo0aKTepuabHOU
TpaHchopManyK y pacTeHUI
KJjlacca JIBYIOJIbHBIC HUXKE, UM Y
pacTeHui Kjiacca OJIHOJIOIbHBIE.

YK-1.4. Pa3pabarbeiBaer u
CoJepKATEIbHO
apryMeHTHPYET
CTPATETHIO PEIICHHUS
poOJIEMHOI CUTYaIuH Ha
OCHOBE CUCTEMHOTO 1
MEXIUCIUTUTHHAPHOTO
T10JTXOJIOB

Brnaners noaxogamu B o01acTu
MOJIEKYJIIPHON OMOJIOTHH,
TeHHON MHXEHEPUU U CMEKHBIX
JUCHUIUIVH JUIS PELICHUS
MPOOIEMHBIX CUTYyalUil.

[TocnenoBarenbHOCTD TeHHO-
MH)XEHEPHBIX padoT:
1. KunonupoBanne JIHK B

BEKTOpE;

2. Brigenenune nm cunte3 JJHK;
3. Bsenenune JIHK B kierky-
MMIIIEHB;

4. Monuduxamus JHK;

OIIK-6.1. Mcnonb3yer
3HAHUS O MYTAX U
MepPCHEKTUBAX MPUMEHEHHUS
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHH B
OMOJIOTUYECKHUX HayKaX U

3HAaTh O MyTAX U MEPCIIEKTUBAX
COBPCMCHHBIX KOMITBIOTCPHBIX
TEXHOJIOTHI B 00JIacTH
MOJICKYJISIPHON OMOJIOTHH.

buoundopmaruka B
uccienopanuu JJHK

00pa3oBaHNy;

OIIK-6.2. PabGotaer ¢ VYmets pabortaThb ¢ MesxyHapoaHble 6a3bl TaHHBIX
podecCHOHATLHBIMU npodeccnoHaTbHBIME 0a3aMi | HYKJICOTHUTHBIX

Oazamu u 6ankamu ganHbix | gaHabeix: NCBI (RefSeq, MOCJIEAOBATEIBHOCTEM.

B n30paHHOM obnactu
npodeccCuoHaNBHOM
JIeSTeIbHOCTH;

OMIM, Nucleotide, Gene,
Protein, dbSNP, ClinVar) B
o0JacT MOJIEKYJISIPHOMN
OHMOJIOTHH

OIIK-7.1. Ucnons3yer
3HAHUSI U OCHOBHEIE
UCTOYHHUKHN U METOIbI
MOJTy4eHUs
npodeCCHOHATBHON
uH(pOpMaIUU, HAPABICHHS
HAay4YHBIX HCCHeHOBaHHﬁ,
COOTBETCTBYIOIINX
HaIpaBJICHHOCTHU

3HATh OCHOBHEIE METOIBI
MOJTy4CHUS
npodecCuoHATBHON
nH(pOpMaIuY, HAPABICHHUS
Hay4YHBIX UCCJICIOBAHU B
00JacTi MONIEKYISIPHOM
ouooruu

B  kawectBe  BekTOpa A
BBEJIEHUS  YY)KOrO0 T€Ha B
KUBOTHYIO KJIETKY HCIONb3YIOT
1) mnmasmuasl  arpoOakTepuit
2) IIJIa3MUIBI OaxTepuit
3) [JHK xnopomnactoB
MHTOXOHJIPUI

4) BUPOHUJIBI
5) Bupyc SV-40




IpOrpaMMbl MarUCTPaTyphl;

OIIK-7.2. BeiaBiasger VYMeThb BHISBIATH Kakoit crocoo BBEJICHUS
NEPCHEKTUBHBIE MPOOJIEMBl | IIEPCIEKTUBHBIE TPOOIEMBI U gyxepogHoir JIHK B renom
U GOpMyYIHUPYET NPUHLHUIBI | CIIOCOOBI PELICHUS aKTYalbHbBIX | paCTEHUS Haubonee  4acTo
pELIeHMs] aKTyalIbHBIX Hay4YHO-HMCCIIEI0BATENbCKUX npumensiercs?
HAYYHO-HMCCIIEJOBATEIbCKUX | 337a4 Ha OCHOBE a) OayuIMcTHYeCKas
3ajla4 Ha OCHOBE HCIOJIb30BAHUS KOMIJIEKCHOH | TpaHchopmarus;

UCIIOJIb30BaHUs uHpopManuy, B TOM yrcie Ha | 0) arpoOaxkTepuaibHas
KOMILIEKCHON MH(QOPMALIUH, | CTHIKE MOJIEKYJISIPHON TpaHchopMaLus;

B TOM YHCJIC Ha CTHIKE OMOJIOTUU U TeHHOU B) DJICKTPOTIOPALHS;

oOnacreil 3HaHuUS; UH)XXEHEpUU I') MUKPOMHBEKLUSI.

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHre y4eOHOM JUCHUTINHBI (MOLYJIs1)

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOH JIUTEPATYPbI, HEOOXOAUMOM 1JIsI OCBOEHHS

yueOHOH TUCHMILIMHBI (MOYJIs1)

OcHoBHas iMTeparypa

n/ HaunmenoBanme ABTOp (BI) T'on, mecto Kou-Bo s3k3emmuisipoB
No U3IaHus
B OmOymoreke | Ha kadeape
1 2 3 4 &) 6
MUTDaCOB Yebokcapsr:
buoxumus ¢ ocHoBaMu 10 }II) 4I'Try mm.
1 | monekynspHOi Ouonoruu: o n. s. HeorpanuuenHslii noctyn
Kynpusnosa
yuebHoe rmocobue M. IO SxoBneBa,
T 2021
. Kpurep O. Kemepogo:
MosnekysipHast Ouoorus: B., Cyxux .
2 KemI'VY, HeorpannuenHsiil noctyn
y4eOHoe rocodue C. A, 2017
babuu O. O. '
M.:
Spsiruna I'S0TAP- .
3 buosnorns. T. 1. B.H. Meua, Heorpannuennsiii foctyn
2020.
MackaeBa
T A Capanck:
U MI'TIN nwm.
MosnekysipHast Ouoorus: JlaGyTuHa .
4 M.E. HeorpannuenHnsiil noctyn
y4ueOHoe mocodue M. B.,
EBceBbeRa,
UYeronaesa 2013
H. JI. '
JlonoJIHUTeIbHAS JTUTEpaTypa
w HanmenoBanue ABTOD (BI) Tox, mecto Kon-Bo 3x3eMmisipoB
Ne W3JIaHUS
B Onbnuorteke | Ha kadeape
1 2 3 4 5 6
Hroxunit HeorpannueHHsil noctyn
1 MonekynsipHas OMOJIOTHSL: JlyxoBHukoBa | HoBropon:
ydebHoe mocobue JI. b. HHI'Y um. H.
.




JloGaueBckoro,
2017.
OCHOBBI MOJIEKYJISIPHOM Mockaa: Heorpannuennslii toctyn
2 NIUArHOCTUKH. Epmios 0. A. | TD0OTAP-
MerabosioMuKa: y4eOHUK Menua, 2016.
;(/[)(I)/I;:I?}J/I;ﬂr;lfaﬁ ouostorus Kamun A, M.: #
3 MeMGpaH KIICTOK: YaeBHOE I'., KuceneBa | Akanemus,
' n. C. 2008.
nocodue
Crpsirus A. HeorpannuenHnsii noctyn
4 Knerounas unxxenepusi: iz,ﬁiHeHKO gggg\l/){?'
yuebnoe nocobue Mopxkosun E. | 2021.
.
Konunues A. 24
5 buoxumus u monekynspuas | C., M.: Ipoda,
ouonorus CeBactpsanoBa | 2008.
I'.A.
IOnycosa H.
[IpakTukym o E" Tomck: .
6 | MOJeKyIsIpHOU OMOJIOTHH: Y3bMCHKO CubI'MY, Heorpannennsiii 10cTyn
y4aeOHOe mocooue A E/I" 2017.
Kaitroponosa
E. B.
7 OCHOBBI T€HETUYECKON CkBop1ioBa CIIb: UTMO, HeorpanndeHHBIH 10CTYT
WH)KEHEPUHU H. H. 2015.
MonekynsipHast OMOIOTHSL. M.:
8 | Pubocomsl u 6GuocuHTE3 Crnupun A. C. | JIJaboparopus 1
Oenka: yueOHOe mocooue 3Hanui, 2019.

5.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKAIIMOHHOU ceTn «HTEepHET,
HEO00XOUMBIX /ISl OCBOCHHUS Y4eOHOM JMCIHUIIIHHBI (MOXYJIsT)

1. www.studmedlib.ru (Onextporno-6ubMMOTeUHas cucteMa «KOHCYIbTaHT CTyACHTa» IS
BIIO)

2. http://e.lanbook.com (DnekTpoHHO-O0HOIMOTEYHAs crucTeMa «JIaHby)

3. http://library.bashgmu.ru (ba3a naHHbpIX «J1eKTpoHHAs yueOHas OMOTHOTEKa)

6. MarepnanbHo-TexHH4Yeckass  0a3za, HeoOXxoamMasi VI OCYILIECTBJICHHS
o0pa3oBaTe/IbHOIO Npouecca Mo y4eOHOM JuCUMILIHHE (MOTYJIA)

Hcnonp3oBaHne y4yeOHbIX KOMHAT U Jja0opaTopuil i paboThl  0OyYaroIIUXCs.

CrnenuanbHast Mebenb: pabodee mecto s npenonasarens (1 cron, 1 cryn); pabouee mecTo Ass
oOyyaromuxcs (IMMUCbMEHHBIE CTOJNBI (MapThl), MapThl Ha 25 MOCAAOYHBIX MECT); MHUChbMEHHas

JI0CKa, KOMIIBIOTEP, MYJIbTUMEIUNUHBIN MTPOEKTOp, B3KpaH, CTEHAbl C Y4YeOHO-METOIUYECKUMU

MaTcpuajaMu, ,Z[CMOHCTpaI_II/IOHHHﬁ u CHp&BO‘-IHBIfI MaTrepural.

6.1. MarepuajbHo-TexHu4Yeckass  0a3za, HeoOXoguMasi JJsl  OCYLIeCTBJIECHMSA


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

00pa30BaTeJILHOIO MpoLecca Mo y4eOHO| QU CHUIInHe (MO1YJIs)

Taoauna

No | HaumeHnoBaHue HaumenoBanue o0bekTa, Agpec (MECTOIOIOKEHNE)

n/n | BUAa o0Opa3oBaHUs, |OATBEPKIAIOIIETO HATHMUNE 00BEKTa, OATBEPIKIAIOIIETO
YpOBHS MaTepUaIbHO-TEXHUUECKOTO HAJIMYUE MaTepUAIbHO-
oOpa3oBaHuUs, o0ecreyeHus, ¢ nepeyHem TEXHUUYECKOT0 obecrneueHus, (¢
npocdeccun, OCHOBHOTO 000pY1I0BaHUS yKa3aHHeM HOMepa TaKOBOI'O
CHELUAILHOCTH, 00BEKTa B COOTBETCTBHH
HaIpaBJICHUS C IOKYMEHTaMH 10 TEXHUYECKOU
MOATOTOBKHU (115 WHBEHTapHU3aI1H )
npodeccuoHaIbHOT
0 oOpa3oBaHus),

MOJIBUJIA
JIOTIOTHUTEILHOTO
00pazoBaHus

1 2 3 4

1 Briciee, Yueonsiii kopnyc Ne 7 ®I'BOY
MarucTparypa, BO BI'MY MI/IH3IlpaBa POCCHH,

06.04.01 Buonorus, kadeapa q)yUHuaMeHTaﬂbﬂoﬁ ]| 450008, Pecrrybnuka
HAPARIICHHE NPHUKJIATHONH MUKPOOHOJIOTHH C: BaHIKOpTOSTaH, r. Yoa,
YueOnas aynuropusi Ne 514 s Kuposckuii p-n, yu. [lymkuna, 1.
(nmpocpun) MPOBEACHUS TPAKTUUECKUX 96, xopm. 98. Dtax 5. YueOHas
buonanoTexHooru 3aHSATHI, HHAWBUIYJTbHBIX ayautopus Ne 514
144 U | KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS
HAHOCTPYKTYPUPOB | U IIPOMEKYTOYHOM aTTECTALMH.
AHHBIE ObopynoBanue: yueOHas meOenb Ha
GHOMaTepHAITEI 25 pabouux Mect, pabouee MecTo
npenoaaBatesns (CToJ, CTYJ), J0CKa
ydeOHasi MeNoBasi, KOMITbIOTED,
MYJIbTUMEIUNHBIN IPOEKTOD,
9KpaH, CTEHbI C yueOHO-
METOANYECKUMU
Marepuanamu, IeMOHCTPaMOHHBIN
Y CIIPAaBOYHBIN MaTepHall

6.2. CoBpeMeHHble TnpodeccMoHa/IbHbIE 0a3bl JAaHHBIX, HH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEeMBI

1.

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

u(ppoBOK apXWB KYPHAJIBHBIX MMYyONUKAUKA 1O pe3ylbTaTaM OHOMETUIIMHCKUX HayYHBIX
HUCCIJIEJOBAHMIA.

http://medbiol.ru - Caiit aist 00pa3oBaTeNbHBIX U HAYYHBIX I[EIICH.

http://www.biochemistry.org - Caiit MexayHapogHoro Ouoxumuueckoro odmiectBa (The
International Biochemical Society).

http://www.clinchem.org - Caiit xypuana Clinical Chemistry. Opran AmepukaHCKO#

2.
3.

4.

accoolualu KiuHudeckord xumuu - The American Association for Clinical Chemistry (AACC).
(MexmyHapomHoe OOIIECTBO, OOBEIUHSIONIEE CIEIHAIUCTOB B OOJACTH MEIWIHMHBL, B cdepy
npodeccHoHATBHBIX UHTEPECOB KOTOPHIX BXOST: KIMHUYECKAs] XUMHUsI, KITMHUUYECKas TabopaTopHas
HayKa 1 JabopaTopHasi MEUIHA).


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

5. http://biomolecula.ru/ - Ouomonekyna - calT, MOCBAMIEHHBIM MOJICKYJISIPHBIM OCHOBaM
COBPEMCHHOW OMOJIOTMH M MPAKTUYCCKHUM MPUMEHEHHSM HAy4YHBIX JOCTHIKCHHUH B METUIIMHE U
OMOTEXHOJIOTHH.

6. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational Resource for
Learning and Online Teaching.
1. www.elibrary.ru - HarnonanbHas oubnuorpaduyeckas 6a3a JaHHBIX HAYYHOTO IUTHPOBAHUS

(mpodeccronanpHas 6aza JaHHBIX )

8. WWW.SCOPUS.COM - KpymHelImas B Mupe eauHas pedeparuBHas 0Oa3a JaHHBIX
(mpodeccronanpHas 6aza JaHHBIX )

Q. www.pubmed.com - aHrmos3pldHas ~TeKcToBas 0a3a  JAQHHBIX ~ MEOUIMHCKUX |
OMOJIOTUYECKUX nyOnukanuit (mpodeccuoHanbHas 0a3a JaHHBIX).



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

6.3. J/IuneH3noHHOE U CBOOOHO pacnpocTpaHsaeMoe NPOrpaMMHoOe o0ecrneyeHue, B TOM YHUCJIe 0Te4eCTBEeHHOr0 POU3BOICTBA

i HaumenoBanue Ornucanue Koun-Bo [TocraBuimk I'ne ycranoBneno

1. |IIpaBa nHa nporpammy anst 9BM koprnopatuBHas nunensus Ha| Onepaunonnas cucrema | 200 (OO0  «Codrnaiin|Kadenpst u
CrenualbHbIi HaOOp mporpaMMmHbIX mpoaykroB Microsoft| Microsoft  Windows  + Tpeitm» [0Ipa3IeIIeHuUs
Desktop School ALNG LicSAPk OLVS E 1Y| oducHsiii maker Microsoft VYHuBepcurera
AcadenicEdition Enterprase Office

2. |[IpaBa wa mnporpammy mansi OBM Habop BeO-cepBucoB,| Opranuzanus BKC 25 |000  «Codrnaiin|JIekmonHbIe
NPEJOCTABISIONIMX JOCTYyll K pa3indHbiM mnporpammam u| Microsoft Teams Tpeiiny» ayJUTOpUN
yciyraM Ha ocHoBe miatrgopmbel Microsoft Office mus Kadenpst u
obpasosanust Microsoft Office 365 A5 for faculty - Annually [0/Ipa3IeIICHUs

YHuBepcurera

3. [[IpaBa Ha mporpammy misi OBM cucrema antuBupycHO#i| AHTMBHpycHas — 3ammta | 1750 |OOO  «Codrnaita|Cepepa, Kadeapsl u
3alllUThl TEPCOHANBHBIX KommbioTepoB Dr.Web Desktop| (poccuiickoe T10) Tpeitn» MoApa3aesIeHUs
Security Suite Kommiekcnas 3amura + Llentp ynpasienus YHuBepcuTera

4. |[IpaBa ©Ha mporpammy it DBM cucrema aHTtuBHpycHOHM| AHTHBHpycHass  3ammra | 450 |OOO  «Codrnaitn|Kadenpsr u
3aIuThl pabounx craHnuii U (aitnoseix cepsepoB Kaspersky| (poccuiickoe T10) Tpeitn» MoApa3AesICHUs
Endpoint Security nuas Ousneca — CranpaptHbiii Russian VYHuBepcurera
Edition. 500-999 Node 1 year Educational Renewal License

5. |[IpaBa na nporpammy 11st 9BM OducHoe mporpaMmHoe OducHblii makeT 120 |0O0O0 «Codrmaitn  |Kadenpsr u
obecnieuenrne MoiiO¢puc CranaapTHbIii (poccuiickoe I10) Tpenn» MoApa3aesIeHus

VYHusepcurera

6. |[IpaBa Ha nmporpammy s 9BM Omneparnmonnas cuctema jyist | OmepariioHHas CUCTEMa 40 |0O0O «Codtmaitn  |Kadenpsr u
oOpa3zoBatenbHbIX yupexxaeHuii Acrpa Linux Common (poccutickoe [10) Tpena» MoJpa3IeICHUS
Edition YHuBepcurera

7. |(IIpaBa Ha mporpammy aist 9BM Cucrema KOHTEHT- OunbTpanys UHTEPHET- 1 000 «Co¢rnaitn  |Cepsep
¢unpTparnmu SKYyDNS KOHTEHTA (POCCHIICKOe Tpeiiny»

T10)




8. [IIpaBa Ha mporpammy anst 9BM Cucrema s oprannzanuu u | Oprannsanuu BeO- 1 000 «Co¢rnaitn  |Cepsep
MpoBeICHUS BeO-KOH(DepeH1nii, BEOMHAPOB, MAacTeP-KJIacCOB | KOH(pepeHInii, BEOMHAPOB, Tpeitm»
Mirapolis Virtual Room MacTep-KJIacCOB
(poccutickoe I10)
9. |IIpaBa Ha nporpammy st 9BM Cucrema qucTaHIIMOHHOTO YueOHbIii mopTai (B 1 «Codrnaitn Tpeiin» |XOCTHHT Ha
obyuenus Pycckuii Moodle 3KL cocrase DMIOC BI'MY) BHEIIHEM pecypce
(poccuiickoe I10)
10. |ITpaBa na nporpammy st OBM "AUC «BUT: YnpaBieHue | DIeKTpOHHBIN J1eKaHAT (B 1 Komnanus «Ilepssiii |Cepsep
By30oM»"' cocrase DMIOC BI'MY) bBUT"
(poccuiickoe I10)
(poccutickoe [10)
11. [IIpaBa na nporpammy ans 9BM «1C-butpukc: KopnioparusHsliii nmopran 1 000 «B306Co¢pt»  |CepBep
BuyTpennuii nopraJu yuedHoro 3aBegaenus» (Heorp. koyi-Bo | (B cocrae DUOC BI'MY)
MOJIb30BaTeIeH) (poccuiickoe I10)
12. [[IpaBa na nporpammy anst 9BM «1C-butpukc: Caiit OO (B cocTaBe 1 000 «B30Codt» | XocTHHT Ha
YnpagiieHue caiiToM - JkcnepT» OUOC BI'MY) BHEIIIHEM pecypce
13. |IIpaBa Ha nporpammy st OBM «1C-burpuke: Caiit (poccuiickoe I10) 1 000 «B30Codpt» | XocTHHT Ha
Y4€eOHOro 3aBeIeHH s BHEIITHEM pecypce
14. \IIpaBa Ha nporpammy s OBM naker ans cratuctuueckoro| [laker JUISt 10 |000  «Codrnaiin|Kadenpa
aHanusa Statistica Basic Academic for Windows 12| craTucTH4ecKOro a”aiausa Tpeitny» 0OIIECTBEHHOTO
Russian/12 English JTAHHBIX 3JI0POBBS "
OpraHu3aIyu
3/IpaBOOXPaHEHUS
15. IlpaBa Ha mporpammy ans OBM maker /Ui CTaTUCTHUECKOTO 11  |000  «Co¢rnaitn|Kadenpa
ananu3za Statistica Basic Academic for Windows 10 Tpeiin» SMUEMUOTIOTHN — 3

Russian/13 English

IIT.,

Kadenpa
natopusuonoruu — 4
IIT.,

Kadenpa
SIIUAEMHUOJIOTHH — 3




16.

[IpaBa Ha nporpammy st 9BM naket mjisi CTaTUCTUYECKOTO
ananm3a Statistica Basic Academic for Windows 13
Russian/13 English

IIT.,
Kadenpa
dapmakonmorun — 1
IIIT.

[IpaBa Ha nporpammy miist OBM naker 1uisi CTaTUCTUYECKOTO
aHaym3a Statistica Basic Academic for Windows 13
Russian/13 English

000
Tpena»

«Codrnaitn

Kadenpa
HOPMAaJIbHOU
¢dbusznonoruu — 4 mr.,
Kadenpa
CTOMATOJIOTUU
JETCKOTO BO3pacTa |
OpTOJOHTHH — | TIT.

[IpaBa Ha nporpammy myiga OBM nakeT ais CTaTUCTUYECKOTO
ananmmsa Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

75

000
Tpena»

«Codtnaiin

Kadenpa
MEIUITMHCKOU
bu3uKn

50

000
Tpenn»

«Codrnaitn

Cepsep




