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COIEPXAHUE PABOUYEM ITPOTPAMMBI:

[losicHuTenbHas 3anucka

Ilenb W MeCTO MAMCHUIUIMHBI B CTPYKType 00pa3oBaTeiIbHOM
IPOTPaMMBI

[lepeyenb MIaHUPYEMBIX PE3YJIBTATOB OOy4YEeHHS MO IUCLMILIUHE,
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00pa30BaTelbHOI Mporpamme
MHIUKATOPaMU JOCTHUKCHHS KOMIIETeHIINN

TpeOoBaHus K pe3yabraTaM OCBOCHUS Y4eOHON JAUCIUILTUHBI

Tumnbl 3a1a4 npodecCuOHaTbHON AeSITEeNbHOCTH

IIepeyeHp KOMIIETEHUIMIA U UHAUKATOPOB TOCTHKEHUSI KOMITETCHIMI
C YKa3aHHeM COOTHECEHHBIX C HUMH 3aIVIaHUPOBAHHBIX PE3YJILTATOB
00yueHus MO0 JUCLUILIIMHE

Coneprxanue paboueil mporpammbl

O6beM yueOHOH TUCIIMIUIMHBI (MOAYIIS) U BUABI Y4€OHOH paboThI
[lepeyennp pasnenoB y4eOHOM MUCHUIUIMHBI W KOMIETEHIMHA C
YKa3aHHUEM COOTHECEHHBIX C HUMHU TEM pa3/IeJIOB AUCLUILINHbBI
Paznenbl yueOHOM NUCHUTUINHBI, BUABI Y4eOHOH IeATeNbHOCTH U
(GhOpMBI KOHTPOJIS

HazpaHue Tem NeK1nii U KOJIMYeCTBO YaCOB 10 CEMECTPaM yueOHOM
JTUCUUTITAHBI (MOITYJISI)

Ha3BaHue TeM MpakTHYECKHX 3aHSATHI, B TOM YHUCIIe MPAKTHUYECKOU
NOJArOTOBKM M  KOJIMYECTBO YacoB II0 CeMecTpaM y4deOHOM
JTUCIUATITAHBI (MOTYJISI )

JlaGopaTopHBIi MPaKTUKYM

CamocrosrenbHas paboTa 00yyaromerocs

@DOH/]1 OLIEHOYHBIX MaTepHaioB JJIsi KOHTPOJIS YCIIEBA€MOCTH U
pE3yJIbTaTOB OCBOEHUS YUeOHO! AUCIUITUHBI (MOYIIS)

ITepeyeHb KOMITETEHIIMI U UHIUKATOPOB JOCTUKEHUSI KOMIIETEHIIUI C
yKa3aHHEM COOTHECEHHBIX ¢ HMMH 3allJJaHUPOBAHHBIX PE3YJIbTATOB
o0yueHus o aAucuuIuinHe. Onucanue KpUTEPUEB U IIKaJ OLIEHUBAHUS
pe3ysbTaToB 00Y4YeHHUs 1O AUCLUIIIUHE.

TunoBbie KOHTPOJIBHBIE 3a/IaHUS UITU MHBIE MaTEPHUAIIbl, HEOOXOIUMBIE
JUI OLIEHUBAHUS pe3ylbTaToB OOy4YeHHs MO y4eOHON TUCHMILIMHE
(MOmyssl), COOTHECEHHBIX C YCTAaHOBIIEHHBIMH B 00pa30BaTebHOU
porpaMMe MHIMKATOpaMH TOCTHKEHUS KOMIIETEHIUH
YuebHo-MeTomnueckoe U HH(OPMAIIMOHHOE obecTieueHrne yaeOHoH
JUCLUTUTMHBL (MOLYJIs)

[lepeyeHb OCHOBHOM U AOMOJHUTEIBHOMN JINTEPATYPhI, HEOOXOAUMOMN
JUISL OCBOEHHSI Y4€OHOM TUCIMITIIMHBI (MOIYJIs)

[Tepedens pecypcoB HHGOOPMAITMOHHO-TEJIEKOMMYHUKAITMOHHON CETH
«MHTEpHeT», HEOOXOOUMBIX U OCBOEHHUS Y4YeOHOM IUCIMITIIMHBI
(Momyss)

MarepuanbHO-TeXHUUYECKast 6a3a, HeoOXonuMasi JUIsl OCYIIEeCTBICHUS
00pa3oBareIbHOro Mpolecca No yueOHOW JUCIUILTUHE (MOJTYJIs)
MarepuanbHo-TeXHUUYECKast 6a3a, He0OXonuMasi JUIsl OCYIIECTBICHUS
00pa3oBareIbHOro Mporecca No yueOHOW JUCIUILTUHE (MOJTYJIs)
CoBpemenHble nnpodeccuoHatbHble 0a3bl JaHHBIX, MH()OpMAIIMOHHbIE
CIIPABOYHBIE CHCTEMBI

JIMeH3MOHHOE U CBOOOAHO PpacIpOCTpaHsIEeMOE IPOrpPaMMHOE
o0ecrieueHre, B TOM YUCJIe OTE€YECTBEHHOTO MTPOU3BOACTBA
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1. llosicHUTEIHLHAA 3aNINCKA

1.1. Ilesqb 1 MeCTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI IPOrpaMMbl

Juctunnnna «MonekyssipHas OMOJIOTHs» OTHOCUTCS K 00s3aTEIbHOM YacTH.
JucuuninHa uzydaercs Ha 1 kypce Bo 2 cemecTpe.
[lenpto ocBOoeHMS y4eOHON MUCHUTUIUHBI (MOmysi) «MoleKkymsipHash OUOIOTHS

ABJIAACTCA

00yYaromuxcs

dbopmupoBaHUE

(¢10)

pEKOMOMHAIMEN U TEHETHYECKUM aHAJIM30M.
1.2. IlepeyeHb IUIAHUPYEMbIX Ppe3yJbTATOB OOy4YeHHMs] 1O JAUCHUILIUHE,

COOTHECCHHBIX C

YCTAaHOBJICHHBIMHA B

HHAUKATOPAMM JT0CTHKEHHsI KOMIeTeHIUii

MIPEJICTABICHUS
MPOTEKAIOIIUX B JKUBBIX OpraHM3Max HU 00 HX PEryJsiuu,
CTPYKTYPHO-(PYHKITHOHATILHOM

0 MOJICKYJIAAPHBIX mponeccax,
O3HAKOMJICHUC

OpraHM3alyel  TeHOMa,

o0pa3oBaTeJIbHOM  Iporpamme

CUTyalluil Ha OCHOBE
CHUCTEMHOI'0 IIOAXO0/4,
BbIpabaThIBaTh

CTPATETHIO IEUCTBUI

MCKIY HUMU,

Kon n Koa n HaumeHoBaHue Pe3yabTaTsl 00yueHus: 1o yueOHOM
HaHMeHOBaHHe HHIUKATOPA JO0CTHKEHHS AUCHHUILIMHE (MOYJIIO)
KOMIIeTeHIIMH KOMIIeTeHI MU
VK-1. Cmocoben | VK-1.1. Anamusupyet | 3HaThb ~ METOJBI  aHaIW3a pOOIEMHOM
OCYyHICCTBJIATh NpOOJEMHYIO CHTYallMI0 KakK | CATyallud B OOJIacTH  MOJEKYJSpHON
KPUTUYECKMI aHaJIM3 CHUCTEMY, BBISIBIISIS €¢ | OMOJIOTHH, BBISIBIISAS €€ COCTaBIIAIOIINE H
pOOJIEMHBIX COCTABJIAIOIIME U CBA3HU | CBS3HM MEKIY HUMH.

VYK-1.3. Kputnuecku
OLIEHUBAET HaJIe’KHOCTb
HUCTOYHHUKOB  HMH(OpMaIuy,

paboTaeT ¢ MPOTUBOPEUNBOI

YMeTb KpUTHUYECKH OLIEHUBAaTh Hay4dHbIE
JNOCTUKEHUSI B 00JIaCTH  MOJIEKYJISIPHOI
OHMOJIOTMM, CHUCTEMHO  MOAXOIUTH K
pELIeHHUIO 33/1a4.

uHpopmaner U3 pa3HBIX
HMCTOYHUKOB.

Bnaners MOJIXOJaMU B oOmactu
YK-1.4.  PaspaGatbisaer 1 MOJIEKYJISIPHOM ouosorum, TEHHOU

COACPHKATEILHO WH)KEHEPHUH W CMEXKHBIX JIUCIHIUIAH  JJIS
apryMEHTUPYET CTPATErHio .
. | pereHus mpoOJIeMHBIX CUTYAIUH.

peneHus poOIeMHOMN

CUTyalluu Ha OCHOBE

CHCTEMHOTO u

MEXTUCIUTUTHHAPHOTO

MOAXO/0B
OIIK-6. Cnoco6en | OITK-6.1. I/ICHOHBSYCT 3HaATh 0 My TSIX u MEePCIEKTUBAX
TBOp1ECKH SHaHUA 0 IyTAX U | COBpEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUNA
HPUMCHATD W | MCPCIICKTUBAX MPUMCHCHHS | B 00aCTH MOJIEKYJISIPHON OMOIOTHH.
MO TA(HUIIIPOBATH COBPEMEHHBIX
COBpPEMEHHBIE KOMITBIOTEPHBIX TEXHOJIOTUH
KOMITBIOTEPHbBIE B OHOJIOTHUYECKUX HayKax U
TEXHOJIOTHH, o0pa3oBaHuy;
paboratb ¢ | OIIK-6.2. Pabotaer ¢ | Ymertsb paboTaTh ¢ npodeccuoHaANbHBIMU
NPOPECCHOHATBHBIMY | IpO(heCcCHOHATBLHBIME 6azamu nanusix: NCBI (RefSeq, OMIM,
bazamu AaHHBIX, | Gazamu u Oankamu naHHbIX B | Nucleotide, Gene, Protein, dbSNP, ClinVar)




poeCCHOHAIBHO n30paHHOI 00J1acTH | B 00J1aCTH MOJICKYJISIPHON OMOJIOTHH
ohopMIIATH 1 | mpodeccuoHanbHOM
pEeACTaBIIATh JIeATeIIbHOCTH,
pe3yiabTaThl  HOBBIX
pa3paboToK
OIIK-7. CriocobeH B OIIK-7.1. I/ICHOHB3yeT 3HaTh OCHOBHBIE METOJbl  IMOJIyYEHUS
cdepe cBoeit 3HAHUS u OCHOBHBIE | TIpo(heCCHOHAIBHON uHpopmanuu,
po(eCCHOHATBLHOM WCTOYHHKH, u METO/Ibl | HAIIPABJICHUS HAy4YHbIX HCCIEIOBAaHUN B
ACATCIBHOCTU [MOJIy4YEHHU 00J1aCTH MOJIEKYJIIPHOM OHMOJIOTHH
CaMOCTOSITEJIbHO npodeccHoHaNbHOf
ONpeneNsATh

pel uH(pOpMallUK, HaNpaBIICHUS
CTpaTeruto 1 .

Hay4HbIX HCCIEeA0BaHUM,
npo0iieMaTuKy
o COOTBETCTBYIOLIUX

UCCJICIOBAHUM,

NPUHUMATh PEIICHHUS,
B TOM YHCIIE
MHHOBALIMOHHBIE,
BbIOMpATh U
MoaH(UIIPOBATH
METO/IbI, OTBEYATh 32
Ka4ecTBO padoT u
BHE/IPEHHE MX
pE3yJIbTaTOB,
o0ecnieunBaTh Mepbl
IPOM3BO/ICTBEHHOM
0€30MacHOCTH NpU
peleHnu

KOHKPETHOM 3a7a4u

HaIIpaBJICHHOCTHU IIPOIr'paMMbI
MarucTparypasl;

OIIK-7.2. BeigBuser
MIEPCIICKTHBHBIC TIPOOJIEMBI U
(dbopMyIIMpyeT IPUHLIUIIBI
peIICHUS aKTyaJIbHBIX
HAYYHO-HCCIICIOBATEIIbCKIX
3a/1a4 Ha OCHOBE
HCITOJIb30BaHUS
KOMILIEKCHOW MH(OPMAIIUH,
B TOM YHCJIC HA CTBIKE
o0JracTeil 3HaHUS,

Ymetsb BBISIBIISITH NePCTIEKTUBHBIC
npobJeMbl M CHOCOOBI  pEHICHUs
aKTyaJIbHBIX ~ HAY4YHO-HCCJIEOBATEIbCKUX
3a7a4  HAa  OCHOBE  HCIIOJIb30BAHUS
KOMIUIEKCHOH HMH(}OpMaluu, B TOM YHCIe
Ha CTBIKE MOJIEKYJSIPHOM OHOJIOTHU H
TeHHOH WH)XKeHepuu. Bageer ombiToM
0000111eHNs U aHaJIN3a Hay4YHOU M Hay4HO-
TEeXHUYECKOH MHpopMaIu

2. TpeGoBaHusi K pe3yibTaTaM OCBOCHUSA Y4eOHOM M CHUIINHBI

2.1. Tunbl 32124 NPo(ecCUOHATBHOI 1eATeILHOCTH

3anauu npoeCCUOHATIBHON IEATENBHOCTH, KOTOPBIE JIEKAT B OCHOBE ITPENOJaBaHUs
y4eOHOM NUCLIMIUIMHBI: HAy4YHO-UCCIEeI0BATEIbCKAs, DKCIIEPTHO-aHATUTHYECKASI.

2.2. IlepeyeHb KOMIETEHUHI, HHAUKATOPOB IOCTHKEHHUS KOMIIETCHUUIN W
HH/EKCa TPYAOBO# pyHKUIMH

Howmep Nuaexc Ilepeuennb
Homep/ nnaekc i
Y HHIMKATOPA TPYA0BO#i NMPAKTHYECKHUX
KOMIIETEeHI[H U byHkuumu u ee HABBIKOB 110 OleHoYHbIe
1/ Ne KOMIETCHIIUH
(WM ero 4yacTu) ( ) COAECPKAHUE OBJIAICHUIO cpeacTsa
WIN €ro 4YacTH) u .
H ee colepKaHue KOMIECTCHIIHEH
€ro cojep:kaHue
1 2 3 4 S 6
1| YK-1. Cnocoben | YK-1.1. MIOUCK KOHTPOJIbHAS
OCYILECTBIISTh Ananuzupyer HEOO0XO0IUMO pabora,
KPUTHICCKUU IPOOJIEMHYO HAay4YHOH cobeceoBaHue,
aHajm3 CHTYyallnIo KaK uHpOpMAaIHY; TECTUPOBAHUE,




pOOJIEMHBIX CUCTEMY, BBISBIIAS CIIOCOOHOCTh CUTYallMOHHbIE
CI/ITyaLII/II7I Ha €€ COCTaBJIAIOIINUEC camMoOOpraHm3aluy U | 3aga4yu
OCHOBE U CBA3M MEKIY caM000Opa30BaHUIO
CUCTEMHOTO HUMU.
MOaX0/a, VK-1.3.
BEIpa0aThIBATh Kputnuecku
CTpaTeruo OLICHUBAET
JIEUCTBUI HAJEKHOCTh

HUCTOYHUKOB

uHpopManuy,

paboraer ¢

IIPOTUBOPEYUBOMN

nHpopManuen u3

pa3HBIX

HUCTOYHUKOB.

YK-1.4.

Pa3pabatbiBaet u

COJIEPKATEIIBHO

apryMEeHTHUPYET

CTPATETHIO

pelieHus

POOIIEMHOM

CUTYalluu Ha

OCHOBE

CUCTEMHOTO U

MEXTUCITUTUTHHAPH

OT0 MOAXOJIOB.

| OITK-6. OIIK-6.1. A/02.7. CTIIOCOOHOCTh KOHTPOJIbHASI

Crniocoben Ucnonssyer AJ04.T CaMOCTOSITEIIEHO pabora,
TBOPYECKHU 3HAHUSA O MYTAX U o HCIOJIb30BATh cobecenoBaHue,
MIPUMEHSATD U MepPCIeKTUBaX COBPEMCHHBIC CUTYAaIlMOHHbBIE
MOIM(GHUUMPOBATh | IpUMEHEHHUS KOMITbFOTCPHBIC 3aJ1a4u,
COBpPEMEHHBIC COBPEMEHHbIX TCXHOJIOTHH NIt MHUCHbMEHHOE
KOMIIBIOTEPHBIE KOMITBIOTEPHBIX MpOBCACHNA TECTUPOBAaHUE
TEXHOJIOTUH, TexHOTOrMi B TEOpeTHeCcKo 1
paGoTarts ¢ B OOMHHECKIX IKCIIEPUMEHTAITLHOM
npodeccuoHanbH Hay4yHO-
pIMH 0a3aMu HayKax u HCCIIeIOBATENBCKOM
JTAHHBIX, obpasoBanum. paboThI
npodeccuoHaIbH OTIK-6.2.
0 0OPMIATE 1 Pabotaer c
MPEICTABIIATh npodeccroHaIbHbI
PE3yIbTATEI MU Oasamu 1
HOBBIX OaHKaMM JTaHHBIX B
pa3paboToK n30paHHON

obnactu

po¢eCCHOHAIBHO

U IeITEeNbHOCTH.

| OIIK-7. OIIK-7.1. A/03.7. CIOCOOHOCTH KOHTPOJIbHAS

CrocoGeH B Hcnons3yer A/04.7. CaMOCTOSITEITEHO pabora,
ctepe cBoeit SHAHUS | MMPOBOJIUTH cobecenoBaHue,




MpoEeCCHOHAIBH | OCHOBHBIE
OM JIeSITETbHOCTH | UCTOYHUKU U
CaMOCTOATCIIBHO METOABI OJIY4YEHUA
OIPEACTATE po¢eCCHOHAIBHO
CTpa6TeFI/IIO u it nHbOpMAIHH,
PObICMAaTHKY HaIpaBJICHUS
HCCJICIOBAHHM,
HAyYHBIX
MPUHUMATH .
HCCIICIOBAHUM,
pEIICHUS, B TOM
- COOTBETCTBYIOIINX
MHHOBAIMOHHBe, | HAIPABICHHOCTH
BbIOMpATh U IIpOrpaMMBbI
MoaudunpoBars | MaruCTpaTypsbl.
METO/IbI, OIIK-7.2.
OTBEYATh 3a Brispisier
Ka4€CTBO pabOT ¥ | repCreKTHBHEIE
BHEJPEHUE NX poOIEeMBI 1
pe3yIbTaToB, dopMyHpyer
obecneynBaTh NPHHIAITBI
MEpBI
penieHus
MIPOHU3BOJICTBEHHO
. aKTyaJlbHBIX
i1 6€3011aCHOCTH
HAy4YHO-
MIPHU peIICHUN
KOHKPETHOIH HCCIIEA0BATEIIbCKU
3aaun X 3a71a4 Ha OCHOBE
HCIIOTb30BaHMS
KOMILIEKCHOM
uHpopManuu, B
TOM YHCJIC Ha
CTBhIKE o0acTei
3HAHUS;

TEOPETUYECKYIO U
IKCIIEPUMEHTAILHY
10

Hay4YHO-
HCCIIEJIOBATEIbCKYIO
paboty B obnacTu
MOJIEKYJIIPHOU
OHMOJIOTHH U
CMEXKHBIX
TUCTIUTLTAH

CUTYyallMOHHbIE
3ajauu,
IIUCbMEHHOE
TECTHUPOBAHUE

3. Conepxanue padodeil mporpaMmbl

3.1 O0bem y4yeOHOH AUCUMILIMHBI (MOAYJIS1) M BUAbI Y4eOHOI padoThI

Bceero uacon/ |_CeMECTPbI
Buj yueOHoit padoThl 3aY€eTHBIX 2
CAMHMIL 4acoB

1 2 3

KonrakTHasi paGora (Bcero), B TOM 4ucCIIe: 84/2,33 84
Jlexrm (JT) 28/0,78 28
[Tpaktuueckue 3austus (I13), 56/1,55 56
CamocrosiTe/ibHasi padoTa o0yualouierocs, B TOM 4ncIe: 168/4,67 168
[ToaroroBka k 3ausatusm (I13) 114/3,17 114
[TonroroBka k Tekymemy koHTpouo (I1TK) 36/1,0 36
[TonroroBka k npomexxyrouHoMy koHtpodo (I111K) 18/0,5 18




Buja npomexkyTouHol arTrectanuu | Dx3ameH (D) 36/1,0 36
yac. 288 288
HUTOTI'O: O6mas Tpya10eMKOCTb
3ET 8 8

3.2. Ilepeyennb pa3esioB y4eOHOM TUCUMIITIMHBI 1 KOMIIETEHIIUI ¢ YKA3aHUEM
COOTHECEHHBIX ¢ HUMHU TeM Pa3/1eJIOB IMCUUIIIMHBI

Neni/nt HNuaexce HaumeHoBaHue
KOMIIETeHIH pasaesa yueOHoi Conep:xanue pasjaesa (TeMbl pa3/iesioB)
" AUCHUILINHBI
1 2 3 4

1. | YK-1 Beenenue B Kparkas wncropust CTaHOBJIEHUS MOJIEKYJSIPHOM
OIIK-6 MOJIEKYJIIPHY IO ouonorur. OCHOBHBIE OTKPBITHS MOJEKYJISPHOM
OIIK-7 OHOJIOTHIO Ouosnoruu. 3aja4i MOJIEKYJIIpHOW OMOJIOTHUU

2 | YK-1 Mukpockonusi. PeHTreHOCTpYKTYpHBIA — aHaus.
OIIK-6 . | PannoakTuBHbIE H30TOIIBL.

MeTtonbl MOJIEKYISPHOR
OIIK-7 SOOI VYipTpaneHTpudyrupoBaHue. Xpomarorpadus.
Onekrpodope3. Kymbrypa kietok. becknerounsie
CcUCTEMbl. MOHOKJIOHAJIbHBIE AaHTUTEA.

3. | YK-1
OIIK-6 AMUHOKHUCIIOTBI Ctpoenue, CBOHCTBA U (PYHKIIMU aMUHOKHCIIOT.
OIIK-7

4. | YK-1 . .

OIIK-6 Terrrie 1 Gerki CTpf)eHI/Ie Y CBOMCTBa NeNTUIHOM cBsA3U. CTpoeHue,
OITK-7 CBOMCTBA M (DYHKIIMH MENTH]IOB

5 | YK-1 [lepBuunas  cTpykTypa  OenkoB.  Bropuunas
OIIK-6 CTpYKTypa  O€JIKOB.O.-CIIUpab,  [-CTPYKTYpBHI.
OIIK-7 CrpykTypHast CeepxBTopuuHas cTpykrypa. Jlomensl Tpernunas

opranu3zanys OeJKoB CTpykTypa Oenka. CBs3u, cTaOWIM3HpYIOIIUE
TPETUUHYIO CTPYKTypy OenkoB. YerBepTHuHas
CTPYKTYpa OeJIKOB.
6. | YK-1 IlepBuuHass CTpyKTypa HYKJIEHHOBBIX KHCJOT.
OIIK-6 Kondopmarius KOMIOHEHTOB HYKJIEHHOBBIX KUCIIOT.
HyxkenHoBbIE KHCIIOTHI,
OIIK-7 JTHK MakpoMouteKyisspHas CTPYKTypa JAHK.
[Tomumopdusm asoiinoi crnupanun JIHK. dopmer
HAHK. Ceepxcnmpanusarus JIHK, Tononsomepassl

7. | YK-1 Crpyxkrypa u ¢pynkuusa PHK. MakpomonekyinspHas
OIIK-6 PHK crpykrypa PHK. Buner PHK. Konnermmusa «Mwup
OIIK-7 PHK».

8. | YK-1 CrpykTtypa OakTepHaIbHON XPOMOCOMBI.
OIIK-6 Crpyxrypa NIPOKAPUOTHYECKUX TE€HOB.
OIIK-7 baktepnanbuble muasMmuiel. CTpykTypa TreHOMa

CrpykTypa T€HOMOB | DYKapHoT. Kunernka peacconuann

[IpO- U DYKapuoT nenarypupoBanHo JIHK u cinoxxHocTh reHoma y
sykapuoT. IlocimenoBarenbHOCTH — HYKICOTHIOB
JYKapuOTUYECKOTO TFeHOMa. CrpykTtypa
9YKapHOTHYECKOr0 TeHOMa




9 | YK-1 benku u QepMeHTHI, y4acTBYIOIIHE B PEIUIUKAIIUN
OIIK-6 Permukarus JJHK JHK. Perukarust xpomocomsl E.coli. Permmukarus
OIIK-7 XpoMocoM y sykapuoT. buocunres JIHK nHa matpuiie

PHK (oOpaTHast TpaHCKPHIILIUS)
10.| YK-1 PHK-nonumepazpl. HHUUIMALMS — TPAaHCKPHUIILIUH.
OIIK-6 DnoHrarus. Tepmunanus TPAHCKPUIILUH.
Tpanckpunuus y
OIIK-7 HpOKAPHOT Perymsauuss  TpaHnckpunuuu. — AKTUBaTtopsl U
penpeccopsl Tpanckpunimu. Onepon. Heratusnas u
MO3UTUBHAS PETYJISIUS.

11.| YK-1 Perynsauus
OIIK-6 TPAHCKPHIIIIHA y | Perymsiust Tpanckpunun y 6akreprodara A.
OIIK-7 Oaktepuodara A.

12.| YK-1 PHK-nosmmepassl.  @akTopsl  TPaHCKPUIILIHH.
OIIK-6 Tpauckpumust y | PerynstopHsie MMOCIEIOBATEIBHOCTH: JHXAHCEPHI,
OIIK-7 9YKapuoT. callJIeHCOpbI, allaliTOPHbIE 3JeMEHTbI. MeauaTopsl.

[IpoayKThl TPAaHCKPUIITUU

13.| YK-1 XpomatuH U oOwias
OIIK-6 (ToTasibHAsL) perymnsuus | AueTHIMpoBaHHE THCTOHOB. dochopunmpoBaHue
OIIK-7 TPAHCKPUIILIUU y | TUCTOHOB. JIeMUHYIUSI XpOMaTHHA

JYKapHOT

14.| YK-1 IIpoueccunr y mnpokapuot. IIponeccunr TPHK n
OIIK-6 pPHKy sykapuor. Iporeccunr MPHKy sykapwuor.
OIIK-7 ITIpoueccunr PHK MexaHu3Mbl crijiaiicuHra. AJbTepHATUBHBIN CIUTAM-

CHUHT. Y aJieHHe «IMLIHUX» MOCJI€0BATEIbHOCTEH.
[Tpucoeannenne nMoanduKalys HyKJI€oTHUIOB.

15.| YK-1 Pa3zpymenne MPHK Oakrepuii ¢ 5-xoHna: ekt
OIIK-6 nosiokeHus. Paspymenne MPHK sykapuor ¢ 3-
OIIK-7 Pacmmrag MPHK koHna. Pomp momu(A) ¢dparmenrta. BrausHue

MpOAYKTOB TpaHciAnuu Ha pacnag MPHK. Brousuaue
nuranjoB Oenka Ha pacnag MPHK.

16.| YK-1 I'enetnyeckuii KoJA. AKTHBAanusi aMHHOKHCIOT.
OIIK-6 PuGocomebl. PuGocomansusie PHK. CassbiBanue
OIIK-7 amunHokucioT ¢ MPHK. ®yHkimoHanbHbIe HEHTPbI

pubocom. MHumManms, SJ0HTAlMs U TEPMUHAIUS
buocunres Oenka: | TPAaHCKPUIILIHH. [Tonucomsl. OcobenHoctu
TpaHCHANUsA, (DOJAUHT, | TPAHCIALNMUA Y TPOKAPUOT M B MUTOXOHAPUSX.
MoaudUKaIms. WNHruOuTOpHI TPAHCISIUHN Y IPOKAPUOT U 3YKAPHUOT.
@onguar  6enkoB. DakTOphl,  ONpEEINAIONIe
IPOCTPAHCTBEHHYIO CTPYKTYypy OenkoB. Mopenu
cBopaunBaHus  OenkoB. ®akropel  (osauHra.
®epmeHTHI (HoNANHTA.

17.| YK-1 CoMonoru4Has peKoMOMHALUS, CaiTcrenuduIHas

OITK-6 PexoMmOuHarms

OIIK-7

pEeKOMOHMHAIINS, SKTOMTNYECKass PEKOMOHNHAIIHS




18.| YK-1 [Tporpammupyemast
OIIK-6 KJIETOYHAast cMmepThb | [Iporpammupyemas KiaeTouHasi cMepTh (arnonTos)
OIIK-7 (ammorto3)

19.| YK-1 IIpenMer u 3amayu reHHoM mHKeHepuu. Passutune
OIIK-6 METOJIOB MOJICKYJISIPHON reHeTukH. [IpakTudeckoe
OIIK-7 UCTOJIb30BAaHUE HAYYHBIX JIOCTHKEHUH B 00JIACTH

(U3UKO-XMMHYECKONH OHMOJIOTUM B OMOWHIYCTPHH.
OOmiass cxema TMPOBEICHHUS TI'C€HHO-HHKECHEPHBIX

OOume npuHUnbl U | pabor. DepMeHTbl TI'€HETUYECKOH HH)KEHEepuu.

METO/IBI reHHOM | MeToapl KOHCTPYUpPOBaHUS TMOPHUIHBIX MOJIEKYJI

HH)KEHEPUHU JIHK in vitro. Bekrtopusie wMomekyasl JHK.
Benenue monexyn JIHK B kinetku. Metoasl or6opa
ruOpUIHBIX KJIOHOB. PacmmdpoBka HyKICOTHAHOM
II0CJIEA-BATEIbHOCTU (dparMeHToB JIHK.
Ammmadukanus  nociegosarensaocrein  JJTHK in
vitro.

20.| YK-1 Beenenue masmMuansix 1 Garosbix Moaekyi JHK B
OIIK-6 wietku E. coli. CTpoeHHE KJIETOYHON CTEHKH
OIIK-7 rpamoTpunaTensHeix  Oaktepuit.  CdeporuacTsl.

«KanpuyeBbie» KOMIIETEHTHbIE KJIETKU.
Onextponopanus. YnakoBka JIHK dara nambna B
Karcusl in Vitro. Monekynsipabie BeKTopsl E. coli.
BekTtopHas cucrema | Kiionupyromniue IUIa3MUIHbIE BEKTOPBI.
rPaMOTPULIATEIbHOU Mornexynspusie BekTopsl Ha ocHoBe J[HK ¢ara
Oaktepun  Escherichia | namoza. HckyccTBeHHBIE OakTepuaIbHbIC
coli xpomocomsl. Pazmubl. Knnonupyromue BEKTOpbI Ha
OCHOBE HUTEBUIHBIX (aroB. darmuel. BekTopHble
IUIa3MUIbI,  o0ecreyuBarolme MpsMod  oTOop
rubpugnsix  JIHK. Bekrtopel, o6ecneunBaromue
HKCIPECCHIO Uy KEPOJHBIX TEHOB B KileTKax E. coli.
Bekropel E. coli, nerepMUHUpYIOIINE CEKPELHIO
qyKEPOJHBIX OEJIKOB.

21.| YK-1 5 KoHcTpynpoBanue CEeKpeTUpyHOImMX OpPraHUu3MOB.
OIIK-6 Kenpecerts 1 Mertabonnueckas uHxkeHepus. Boinenenue
OIIK-7 ZBI}IGJ'IGHI/IG HETIeBBIX FeHEeTUYECKU-MOIN(DUIIMPOBAHHBIX OPTaHU3MOB U

cIop npobiemMa yaneHusi MapKepHbIX T€HOB.

22 | YK-1 Joctnxenue O¢dexkr 1036l TreHa NpH  MOJEKYJISIPHOM
OIIK-6 TIOBBIIICHHOMN KJIOHHPOBAHHH. Brustaue s dexTrBHOCTH
OIIK-7 MPOIYKIIH O€NKOB, | TPAHCKPUIIIUU KJIOHUPOBAHHBIX T'€HOB Ha YPOBEHb

KOAUPYEMBIX  TeHaMmH, | ux odKkcrpeccud. Ilosbienne 3ddexTuBHOCTH
KJIOHUPOBaHHBIMU B | TpaHcisaiuun  MarpuuHbix PHK  Crabunmzanus
kierkax Escherichia coli. | ayxxepoausix MPHK u GenkoB B kietkax E. coli.

23.| YK-1 Okcrpeccus CpaBHHUTENBHBIM ~ aHAJIW3  OpPraHM3alUUd U
OIlIK-6 KJIOHUPOBAHHBIX peanu3andi  TEHETHYeCKOW  MH(pOpPMAIUH Y
OIIK-7 JYKapUOTHUYECKUX T'€HOB | IPOKapuoTa u JYKapuoT. Okcnpeccus




B kierkax Escherichia
coli

XPOMOCOMHBIX 3YKapHOTUYECKUX T'€HOB B KJIETKax
E. coli. KnonupoBanue JHK-konwuit
sykapuotnueckux wmatpuunbix PHK wu  wux
skcnpeccust B kietkax E. coli. Dxcnpeccus B E. coli
XUMHKO-(DEpMEHTATUBHO CHHTE3UPOBAHHBIX T'E€H-
HKBHUBAJICHTOB 3YKaPHUOTUYECKUX MOJIUTIECITHIOB.

24.

YK-1
OIIK-6
OIIK-7

[eHHO-MHXKEHEPHAs
cucTeMa
IPaMIIOJIOKHUTEIBHBIX
Oaxrepuii poga Bacillus

Beenenne wmonekyn JHK B knerku Bacillus.
CTpoeHHe KJIETOYHON CTEHKH IPaMITOJI0KHUTEIIbHBIX
Oakrepuii. Tpancopmalus KOMIETEHTHBIX KJIETOK.
VHHBepcalbHble METOAbI BBEICHHUS  IUIa3MH/I.
Tpanchekius. Mosekyisipasie BekTopsl Bacillus.
Kionupyroriue BEKTOpPbI Ha OCHOBE ILJIa3MHU]I
CTapHUIOKOKKOB M CTPENTOKOKKOB. BekTopsl Ha
ocuoBe muasmua Bacillus. Bekropusie mma3zmumsl,
peruduupyromuecss B B. subtilis u B E. coli.
BekrtopHas cuctema CeKperun 4yKepoaHbIX OSIKOB
u3 kinetok Bacillus. ITnasmuaHble MHTErpaTHBHbIE
BeKTOphl.  DaroBele  BEKTOPHL.  DKCIPECCHS
Jqy)KEpOIHBIX TIeHOB B kieTkax  Bacillus.
OcoOeHHOCTH CTPOEHMSI U D3KCIPECCUU TI'EHOB
IPaMIIOJIOKUTENbHBIX ~ OakTepuil. OnTuMuzanus
SKCIPECCHH KIIOHUPOBAHHBIX TeHOB. CTabMIIBHOCTD
IUTa3MUJ B KJIE€TKax B. subtilis.

25.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas
VHKECHEPUS
KYJIbTUBUPYEMBIX
KJIETOK MJICKOIUTAIOIINX

Beenenne MOJIEKYJI JIHK B KJIETKU
miekonuraomux. Beenenune BupycHsix JIHK.
Beenenne mmasmmuny  u gparmentoB  JIHK.
CrabunbHocTh ruOpuAHbIX Monekyn JHK B
KYJIbTUBUPYEMBIX  KIETKaX  MJICKOIUTAIOLIUX.
I'eneTnueckas TpaHchopMarus KJIETOK
MIIEKONUTaoMMX. ['eHeTnyeckas TpaHchopMarys
MYyTaHTHBIX JIMHUN. Kotpancdopmarius.
JloMuHaHTHBIE  aMIIUGUIUpPYEMbIE  MapKepbl
TEHETUYECKONH  TpaHchOpMaIIHH. ONUCOMHBIE
BEKTOPBI TE€HETUYECKON TpaHcpopMaIHH.
Perynupyemas skcripeccust ieJIeBbIX T€HOB

26.

YK-1
OIIK-6
OIIK-7

TpaHCFCHHBIe JKHBOTHBIC

[TomyyeHne TPAHCTCHHBIX JKUBOTHBIX. KieTku
TEPAaTOKAPIIUHOMBI ~ MBIIKA.  MHKPOHUHBEKITUS
OOITUTOB. OMOPHOHAIBHBIC CTBOJIOBBIC KIICTKH.
PetpoBupychl. DKcnpeccusi TEHOB B TPaHCTEHHBIX
MBIIIIAX. TpancreHHble KUBOTHBIC B
(GyHIAMEHTAJIbHBIX UCCIeoBaHusIX. HokayTHbIC
MBI, PerynupyemMoe BKIHOYCHHE-BBHIKIIOUCHUE
TeHOB IN VIVO. BHOTEXHOJOrMYecKoe MPUMEHEHHUE
TPaHCTEHHBIX KUBOTHBIX.




27.

YK-1
OIIK-6
OIIK-7

Ilomyyenue u aHamus
TPAHCT€HHBIX PACTCHUMU

IlepeHoc TeHOB B pacTeHuss M3 OakTepwii poja
Agrobacterium. Hcnonp3oBanue miazmua Ti A,
tumefaciens mist co3nanust TPAHCTEHHBIX PaCTECHHH.
[lonmyueHue TpaHCTEHHBIX PACTEHUN C IOMOUIBIO
OuHapHO# BeKTOpHOH cuctembl A. tumefaciens.
DKcnpeccHss M HAcJIeOBAaHUE YY)KEPOJHBIX I€HOB,
BBeJIEHHBIX B pacteHus B cocraBe T-JIHK. [Ipamoit
METO/]I BBE/ICHUS TpaHCreHa B pacTeHusa. CUHTE3 B
pacTeHUsIX UYKEPOAHBIX OEJIKOB MEIUIIMHCKOTO
Ha3HadyeHMs. TepaneBTH4eCKue U TUarHOCTUYECKUE
antutena. Creno0HbIe BakUHBL. [lepeHoc reHoB B
pacTeHuss € IOMOIUBK BHPYCOB. TpaHcreHHas
CHCTEMa XJIOPOIIACTOB. BENIKOBBIA CIUIAUCHUHI B
TPaHCTE€HHBIX PACTEHUSX. ¥YJalleHue MapKEepHBIX
IF€HOB W3 TPAaHCIEHHBIX pacTeHul. TpaHCreHHbIE
pacTeHHs] C HOBBIMH  OMOTEXHOJIOTUYECKUMHU
CBOMCTBaMM. TpaHCI€HHBIE PACTEHHUS B CEIBCKOM
XO035MCTBE

28.

YK-1
OIIK-6
OIIK-7

I'eneTnueckas "u
KJIETOYHAS] MHKEHEPUS U
0100€e30I1acCHOCTD

buoGe3zonacHocTh B KIETOYHBIX, TKAHEBBIX H
OpraHOreHHBIX  TexHoJormsx. Kiaccudukarms
PUCKOB  IIPM  HUCIHOJIB30BAaHUM  I'€HETUYECKH
MOIU(PUIIMPOBAHHBIX pacTeHuN. [Inmessle,
DKOJIOTUYECKHE M  arpOTEXHUYECKUE  PHUCKH.
CaoiicTBa TPaHCTEHHBIX OEJIKOB. Puckn
TOPU30HTAIIBHOTO nepeHoca TPAHCT€HHBIX
KOHCTpYKIIUWA. buostudyeckue mnpobieMbl TEHHOU
WH)KEHEPUH, TeHOTEpaIni, KJIIOHNPOBAHUS YEII0BEKA
U OKUBOTHBIX. ['OCymapCTBEHHBII KOHTPOJIb U
roCy/1apCTBEHHOE PEryJIMpoBaHueE B 00JACTH F€HHO-
VWHKEHEPHOU JIEATEIbHOCTH

3.3. Pa3znenbl y4ueOHOM TMCHUIIMHBI, BUAbI Y4e0HOI 1eITeJIbHOCTH U (DOPMBI

KOHTPOJIS
Buabl yyeoHoit DopMbl
AeATeJIbHOCTH, BKJII0Yast TeKyuer
CaMOCTOSITE/ILHYI0 padoTy 0
o0yyaromuxcs KOHTPOJI
Ne . B yacax 1
Nen/ HaumenoBanue pasaesa yueOHoM )
cemec ycmeBae
n AMCUUIJIMHBI (MOIYJIs1)
Tpa MOCTH
n
A | P | m3 | CPO| seero | ©
Heldenam
cemecmp
@)
1 2 3 4 3) 6 7 8 9




BBenenue B MoJEKyIsIpHYIO OHOJIOTHIO.
MeTtoapl  MOJEKYJISIPHOW  OMOJIOTHH.
AMMHOKHUCIIOTBI

16

22

MUChMEH
HOE
TECTHPOB
aHue,
YCTHBII
orpoc,
KOHTPOJIb
Hast
pabora,
cobeceno
BaHUE 110
CHUTYyaIlHO
HHBIM
3aauam

[Mentuapr u  OGenku.  CTpykTypHas
opranuzamusi  O6enkoB. HyknenHoBbIE
kuciotel, JJHK

28

34

cobeceo
BaHME 110
CHTYyaIHo
HHBIM
3a/1a4amM,
[IUCHEMEH
HOE
TECTHPOB
aHue

PHK. Crpykrypa reHoMoB 1po- U
sykapuot. Pemukanus JITHK

20

26

YCTHBIN
orpoc,
KOHTPOJIb
Has
pabota

TpaHckpumus y npokapuoT. Perynsmus
TpaHckpunuuu y Oakrepuodara A
TpaHCKpUILIUS Y 9YKapHOT.

16

22

KOHTPOJIb
Has
pabora,
IIMCbMEH
HOE
TECTUPOB
aHue,
YCTHBII
onpoc

XpomatuH u  of0mas  (TOTalbHasi)
PETYJSIUS TPAHCKPUIIIIMK Y JyKapHOT.
IIponeccunr PHK. Pacnag MPHK

16

22

cobeceno
BaHME I10
CHUTYyaIHo
HHBIM
3a7a4am,
IIMCBbMCH
HOE
TECTUPOB
aHue,
KOHTPOJIb
Hasda
pabora




Buocunres Oenxa: TpaHCIIALUS,
donuHr, MoauUKaITHSI.
PexomOunanms. IIporpammupyemas
KJIETOYHAsI CMEPTH (aronTo3)

16

22

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

OO0mye TPUHIMIBI ¥ METOJbl TEHHOU
HHXXCHCPHHU. BCKTOpHa}I CUucremMa
rpaMOTPULATEIBHOM OakTepuu
Escherichia coli

12

cobeceno
BaHME 110
CHTYyaIlo
HHBIM
3a/a4amM,
[IUCHEMEH
HOE
TECTHPOB
anue,
KOHTPOIIb
Hasia
pabota

OKCIpeccusi U BBIJIEIEHUE LEJIEBbIX
OenkoB.  JIOCTMOKEHHE — TOBBIIMICHHOM
MPOAYKIHUH OeJIKOB, KOJIMPYEMBIX
T€HaMH, KIOHHPOBAHHBIMU B KJIETKax
Escherichia coli.

14

cobeceno
BaHHE I10
CUTYaIno
HHBIM
3a7a4am,
MAChbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabota

Okcrpeccust KJIOHUPOBAHHBIX
OYKaApUOTHYCCKUX TC€HOB B KJIICTKax
Escherichia coli.

12

cobeceno
BaHHE I10
CUTYaINo
HHBIM
3a7a4am,
MHACbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora




10,

FCHHO-I/IH}KeHepHaH cucreMa
IPaMIIOJIOKHUTENBHBIX OakTepuil  poja
Bacillus

10

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

11,

I'eneTnueckas UH)KEHEpUs
KYJIbTUBHPYEMBIX KJIETOK
MJICKOIUTAIOIINX

14

cobeceno
BaHME 110
CHTYyaIlo
HHBIM
3a/a4amM,
[IUCHEMEH
HOE
TECTHPOB
anue,
KOHTPOIIb
Hasia
pabota

12,

I'eneTnueckas HUH)KEHEpUs
KYJIbTUBHPYEMBIX KJIETOK
MJIEKOITATAOIIHX. Tpancrennsie
JKUBOTHBIE

12

18

cobeceno
BaHHE I10
CUTYaIno
HHBIM
3a7a4am,
MAChbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabota

13,

Ilonmyyenue W aHanu3 TPAHCTEHHBIX
pacteHui

10

cobeceno
BaHHE I10
CUTYaINo
HHBIM
3a7a4am,
MHACbMEH
HOE
TECTHPOB
aHue,
KOHTPOJIb
Hast
pabora




14,

['eHeTHueCcKast U KJIETOYHAS WHKEHEPHS 9
1 6M00€e30I1acCHOCTh

10

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

Ok3a

36

HUTOIO: 28 - 56

168

288

3.4. HazBanue TeM JIEKIUI M KOJMYECTBO YacOB II0 ceMecTpaM H3y4eHUs
y4eOHOM JUCHUILIUHBI (MOAYJIs).

No Cemectp
w/n Ha3panue TeM Jekuuil yueOHOH JUCHUIIIMHBI (MOLYJIs1) )

1 2 3

1 | BBenenue B MOJEKYISPHYIO OHOIOTHIO. METOIBI MOJIEKY IS PHOM 9
O01O0JI0TMH. AMUHOKHUCIIOTBI

2 | Ilentumst u 6enku. CTpyKTypHas opranusaius O0enkoB. HykiienHOBbIC 9
kucnotsl, [JJHK
PHK. CtpykTypa renomoB npo- u sykapuot. Perummxkanus JJTHK 2

4 | TpaHckpHIIUs y IPOKapuoT. Perymsius TpaHckpunuuu y 6akreprodara 9
A. TpaHCKpUIILIUS Y SyKapUOT.

S | XpoMaTHH 1 001mas (ToTainbHasH) pETyIISIUs TPAHCKPHUTIIIH Y SyKapHOT. 5
[Iponeccunr PHK. Pacnag MPHK

6 | buocunTe3 Oenka: TpaHcAys, GOIAUHT, MOTUHUKaIHs. PexoMOuHaus. 5
[IporpamMmMupyemMas KJIeTOUHasi CMEPTBH (armonTo3)

7| O0mue NPUHIIAIIBEI ¥ METOJIBI TEHHOW WH)KeHepuHu. BekTopHas cuctema 5
rpaMmoTpuIaTenbHoi Oakrepun Escherichia coli

8 | Dkcnpeccust v BBIIENCHNE 1IEIEBHIX OSTKOB. JloCTHKEHHE TTOBBIIIEHHOH
MPOIYKIMH O€JIKOB, KOJUPYEMBIX T€HaMH, KIIOHUPOBAaHHBIMU B KJIETKAaX 2
Escherichia coli.

9 | Okcmpeccust KJIOHUPOBAaHHBIX JYKapUOTHMYECKUX TE€HOB B  KJIETKax
Escherichia coli. 2

10 | I'eHHO-MH)XEHEPHAs CHCTEMa IPaMIIOIOKHUTENIBHBIX OaKTepHil pola 5
Bacillus




11 | T'eneTnyeckas HHKEHEPUS KYJIbTHBHPYEMBIX KIETOK MICKOIMMTAIOIINX 2
12 | I'eHeTnyeckass HMHXCHEPHS KYJIbTUBUPYEMBIX KIIETOK MIICKOIMTAOIIHX.
TpaHCreHHBIC )KHBOTHBIE 2
13 | [TonydeHue 1 aHATU3 TPAHCTECHHBIX PACTCHHIM
14 | Tenernyeckas U KJI€TOYHAsI HHXXEHEPHs U OM00E30IacHOCTh
HUroro 28

3.5. HazBanmne TeM NPAKTH4YeCKHUX 3aHATHHA B TOM 4YHCJE NMPAKTHYECKOU
NMOATOTOBKH U KOJIHYECTBO YACOB 10 CEMECTPAM U3YYEeHUH Y4eOHOH IMCIUIIMHBI

(MoayJis).

No Cemectpsl
w/n Ha3paHnue TeM NPpaKTHYECKUX 3aHATHI y4eOHOI JMCUMILVIMHBI (MOAYJISA) )
1 2 3
1 BBenenue B MONEKyJISIpHYIO OMOJIOTHIO. MeTOAbl MOJIEKYIISIPHON OMOJIOTHH. 4
AMMHOKHUCIIOTBI
5 Ilentuasl u Oenku. CtpykTypHas opraHuzauusi OenkoB. HykinenHoBble 4
kucnotsl, [JJHK
3 | PHK. Crpykrypa reHomMoB npo- 1 3ykapuot. Permmkauus JJHK 4
4 Tpanckpunums y npokapuoT. Perynsius TpaHckpunuuu y 6akrepuodara A. 4
Tpanckpunuus y 3yKapuor.
5 XpoMaTuH U 0o0mas (ToTaibHas) Peryyslus TPAHCKPUIILIUK y 3YKApHUOT. 4
[Tpoueccunr PHK. Pacnag MPHK
6 | buocunTe3 Oenka: TpaHcAys, QOIIAUHT, MOTUPHKAIHs. PexoMOnHaus. 4
ITporpammupyemas KjieToyHast CMEpPTh (aIonTo3)
7 | O0mue NMpUHIMIBI ¥ METOABI T€HHON WH)XeHepuu. BekropHas cucrema 4
rpamoTpunaTensHoi 6akrepun Escherichia coli
8 | DkcmpeccHs U BbIICICHHE IEIEBbIX 0€IKOB. JIOCTHKEHIE MOBBIIIIEHHON 4
MPOAYKLUH OEJIKOB, KOJUPYEMbIX T€HaMH, KJIOHUPOBAaHHBIMH B KJIETKaxX
Escherichia coli.
9 | Dkcnpeccust KIIOHUPOBAHHBIX YKAPHOTHYECKUX TEHOB B KJIETKaX 4
Escherichia coli.
10 | I'enHO-MHXEHEpHAs CUCTEMA TPAMITOJIOKUTEIILHBIX OaKTepHil poja 4
Bacillus
11 | T'enerndeckas MHKEHEPHUS KyJIbTHBHUPYEMBIX KIETOK MIJICKOITHTAIOIINX 4
12 | I'eneTnveckast MHKEHEPHsI KYJIbTHBUPYEMBIX KJIETOK MIICKOTTHATAFOIIHX. 4
TpaHcreHHbIE )KUBOTHBIE
13 | [Nony4eHue u aHAIN3 TPAHCTEHHBIX PACTCHUI 4
14 | T'enernyeckas u KJIeTOYHasI UHKEHEpH U OM00E30MacHOCTh 4
Hroro 56




3.6. JIabopaTOpPHBINA NPAKTUKYM

He npenycMoTpeHo y4eOHBIM MJIaHOM.

3.7. CamocTosiTe/IbHasi pa6oTa 00y4aroerocs
3.7.2. Buagpl CPO (BHEAYJAUTOPHAS PABOTA)

Ne
lf/rn cemect Tema CPO Buast CPO f:gg
pa
1 2 3 4 5
1 2 Kpatkas  uctopusi  CTaHOBJICHHUS
MOJIEKYJISIpHOM 6ronoruu. OCHOBHBIE NOArOTOBKA K 3aHATHIO,
OTKPBITHSI MOJIEKYJISIPHOM OHOJIOTHH. IIOATOTOBKA K TCKYLIEMY 4
3asauy MOJEKYISPHON OHOIOTUM KOHTPOJIIO
2 2 MukpocKomus. . IMOATOTOBKA K 3aHITHIO,
PeHTreHOCTPYKTYpHBIA MOJATOTOBKA K TEKYIIEMY 4
PannoakTrBHBIE HU30TOIIBI. KOHTDOJIIO
3. 2 VYasTpauentpudyrupoBaHue. IIOJATOTOBKA K 3aHATHIO,
Xpomarorpadus. Dnexrpodopes. IIOArOTOBKA K TCKYIICMY 4
KOHTPOJIIO
4. 2 Kynbrypa kierok. beckierounsie [OFOTOBKA K 3aHATHIO,
CUCTEMBI. MOoHOKIJIOHAIbHBIE MOTOTOBKA K TEKYIIEMY 4
aHTHUTENA. KOHTPOJIO
> 2 Crpoenne, cBoiictBa © (DYHKIHH TIOATOTOBKA K 3aHATHIO,
AMMHOKUCIIOT. MOJATOTOBKA K TEKYIIEMY 4
KOHTPOJIIO
6. 2 CrpoeHue ¥ CBOWCTBA NENTUIHOUN [OATOTOBKA K 3aHATHIO,
cBs3u. CTpoeHHe, CBOICTBa MOTOTOBKA K TEKYIIEMY 4
(GYHKITUH TETITUIIOB KOHTDOJIIO
7. 2 [lepBuynas  cTpykTypa
Bropuunas cTtpykTypa O€NKOB.OL- INOAroTOBKA K 3aHATHIO,
CUpab, B-CTPYKTYPpBHL. IMOATOTOBKA K TEKYIIEMY 4
CBepXBTOpPUYHAS CTPYKTYDA. KOHTPOIIIO
8. 2 Tpernunas ctpykrypa Oenka. Csi3u
cTabunu3upymoue TPETUYHYIO MOATOTOBKA K 3aHATHIO,
CTpyKTypy OenkoB. YerBepTHUuHas IIOIrOTOBKA K TEKYIIEMY 4
CTPYKTypa GEKOoB. KOHTPOIIIO
9. 2 [lepBuuHas CTpyKTypa HYKJIECHHOBBIX [OATOTOBKA K 3AHATHIO,
kucnot. KoHpopmarus KOMIIOHEHTOB MONOTOBKA K TEKYIIEMY 4
HYKJIEMHOBBIX KHUCTIOT. KOHTDOJIIO
10. 2 MaxkpoMoJteKyJIsipHast CTPYKTypa ITOJArOTOBKA K 3aHATHIO,
JHK.  TTomumopduzm MOATOTOBKA K TEKYIIEMY 4

cmpamu ~ JJHK.  ®opmsbl

KOHTPOJTIO




Caepxcnupanuzanus JHK,
TOTMOU30MepPasbl

11 Crpykrypa u  ¢ynkuus  PHK.
MaxkpomonekynspHas CTpPyKTypa MOAroTOBKA K 3aHATHIO,
PHK. Bunet PHK. Konnenuus «Mup IIOATOTOBKA K TEKYHICMY
PHE. KOHTPOJIIO
12. Crpykrypa OakTepHaIbHON
XpOMOCOMBL. Crpyxrypa [IOAFOTOBKA K 3aHSTHIO,
IPOKAaPUOTUYECKHX I'€HOB. MOJTOTOBKA K TEKYIIEMY
bakrepuanbHble IUTa3MU/IBL. KOHTPOJIIO
CrtpykTypa reHoma 3yKapHoT.
13. Kunernka peaccoruanum
JIEHAaTypUPOBAHHOU JHK u
CIIO)KHOCTh T€HOMa Yy 3YKapHOT. [OATOTOBKA K 3AHATHIO,
[TocnenoBaTenbHOCTH  HYKJIEOTHIOB MOATOTOBKA K TEKYIIEMY
9yKapUOTHYECKOTO reHOMa. KOHTPOJIIO
Crpyktypa 9YKapHUOTHYECKOTO
reHoma
14. benku u MCHTBI, Y4acTB ue B
el (bepmenT, yuacTByromue HOJrOTOBKA K 3aHATHIO,
peILIMKALU I[HK. Perunkanus MOATOTOBKA K TEKYIIEMY
xpomocomsl E.coli. KOHTPOIIIO
15.
Pernukanus XpoMocoM y 3yKapHuOT. [OAFOTOBKA K 3AHATHIO,
bruocuntes JIHK nHa marpune PHK MOJTOTOBKA K TEKYIIEMY
(oOpaTHast TPaHCKPUIILIKS) KOHTPOJIIO
16. PHK-nomumepassi. Wuanmmanus
TPAHCKPUIILIHH. DnoHramus.
Tepmunanus HCKPHIIHAH.
CpMHHALL TPaHCKpHIIL MOJIrOTOBKA K 3aHATHIO,
Perynsanus TPaHCKPUIILIUH. MOJTOTOBKA K TEKYIIEMY
AKTHBaTOPHI " penpeccopsl KOHTPOJIIO
Tpanckpunuuu. OnepoH. HeratusHas
U TIO3UTHBHAS PETYJIISALMSL.
17. Perymsmnus TPaHCKPUIILIUHA y IOATOTOBKA K 3aHATHIO,
GakTepuodara A. MOJrOTOBKA K TEKYILIEMY
KOHTPOJIIO
18. PHK-nonumepassl. DakTopsl
TPaHCKPHIILINH. Perynaropusie
MOCJIEA0BATEIBHOCTH DHXAaHCEPHI, IMOArOoTOBKA K 3aHATHIO,
CallJIEHCOPBI, aJaITOPHBIE AIIEMEHTHI. IIOATOTOBKA K TCKYIIEMY
MenuaTopsl. [TpoayKThI KOHTPOJIIO
TPAHCKPHUILIUN
19.
AneTunupoBaHue TMCTOHOB. [OIFOTOBKA K 3AHATHIO,
dochopunupoBanue TUCTOHOB.

JeMunyusa xpomaTuHa

MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO




20.

[Ipoueccunr y MPOKAapHOT.
IIpoueccunr TPHK wu  pPHKy
sykapuot. IIpouneccunr  MPHKy

noATroTOBKA K 3aHATHIO,
IIOoATO0TOBKA K TCKYLIEMY

5YKapuoT. MexaHu3MBbI CILUIaliCHHTA. KOHTPOIIIO

21. AJNBTepHATUBHBIN CIUTACHHT.

Ynanenne . (CTALITHIXY MOJITOTOBKA K 3aHATHIO,
MOCIIEI0BATEIHLHOCTEH. MONOTOBKA K TEKYIIEMY
[TpucoennueHme UMOTU(DUKALIHS KOHTPOJTIO
HYKJICOTHJIOB.

22. Paspymenne MPHK Gakrtepuii ¢ 5-

KOHIIA! ¢ dekr TIOJIOKEHUSI.

Paspymenne MPHK »sykapuor c 3- LOJTOTOBKA. K 3AHATHIO,
koH1a. Poms momm(A) ¢parmenra. MOATOTOBKA K TEKYIIEMY
BiisiHEE TIPOyKTOB TPAHCIAIMU Ha KOHTDOITIO
pacnag MPHK. Bimsinue nuranmos

Oenka Ha pacrang MPHK.

23. leHeTnuecknii  Koxu.  AKTUBAIUA

AMHHOKHCJIOT. PuGocomel.

Pu6ocomansusie PHK. Cpsi3piBanme

aMUHUHOKHUCIIOT c MPHK. IIOArOTOBKA K 3aHATHIO,
@OyHKUMOHATIbHbBIE LEHTPHl PUOOCOM. IIOATOTOBKA K TCKYLIEMY
WMHnnmanus, 3JIOHTALUA u KOHTPOIO
TEPMHUHAIIHS TPAHCKPUIIIUH.

[Tonucomsl.

24. OcobeHHoCcTH TPaHCISAHN y
NPOKAapUOT HM B  MHTOXOHJIPHSX. HO/FOTOBKA K 3aHATHIO,
WNHruoutops TPAHCISIIIAA y MOJIFOTOBKA K TEKYIIEMY
MPOKApUOT U dIyKapuoT. DonguHr KOHTPOJTIO
OenKoB.

25. DakTopHI, OTIPEICIISIONINE
TpOCTPAHCTBCHHYIO CTPYKTYPY MOJATOTOBKA K 3aHSTHIO,
OenkoB. Mogenun  cBOpauyMBaHUS MONTOTOBKA K TEKYIIEMY
OeNnKoB. DaxTOpBI (bonaunra. KOHTPOJIIO
®epMeHTHI (honuHra.

26. TI'oMomornyHas peKoMOUHAIIHS, HO/IrOTOBKA K 3aHSTHIO,
caiitcnenuduyuHas  peKoMOWHAIMS, MOATOTOBKA K TEKYIIEMY
DKTOMHYECKass PeKOMOUHAIUS KOHTPOJTIO

21. IIporpammupyemast KJIE€TOYHas IIOATOTOBKA K 3aHATHIO,
CcMepTb (aronTos) MOJTOTOBKA K TEKYIIEMY

KOHTPOJIIO

28.

IIpenmer 51 3a1a4u TEHHOU
WHXeHepuu. Pa3Butme  MeTonoB
MOJIEKYJISIPHON TE€HETHKH.
[IpakTuueckoe HCIMOJIb30BAHUE

MOATOTOBKA K 3aHATHUIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO




HAy4YHBIX JOCTHXEHHI B o00jacTu
(OUBUKO-XUMHUYECKON OHOJOTHH B
OMOWHTYCTPHH. O61mas cxema
IPOBECHUS TeHHO-UHKEHEPHBIX
pabor. dDepMEHTHI T'e€HETHYECKOM
WHKCHEPUH.

29. Metonbt KOHCTPYUPOBAHHS MOJrOTOBKA K 3aHATHIO,
ruopuaabix Mosekysn JJHK in vitro. IIOArOTOBKA K TEKyLIEMY
BekropHbie MOJIEKYJIbI JIHK. KOHTPOJIIO
Beenenne monekyn JJHK B kineTku.

30. Metoap! 0TO0pa TMOPUAHBIX KIIOHOB. MOJITOTOBKA K 3aHATHIO,
PacmmpoBka HYKJICOTUIHON MOJATOTOBKA K TEKYIIEMY
MOCJIE/I-BaTEILHOCTH  (parMeHTOB KOHTPOJIXO
JIHK. AMImugukanus
nocienoBarensHocTer JJHK in vitro.

3L BBenenue miuasMugHbIX U (haroBbIX MOJATOTOBKA K 3aHSTHIO,
monekyn JIHK B kierku E. coli. [IOATOTOBKA K TEKYLUIEMY
Crpoenue KJIETOYHOMU CTEHKHU KOHTPOJIXO
rpaMOTPULIATENbHBIX OakTepuil.

CdepomnacTsi. «Kasnb1iueBbie»
KOMIIETEHTHBIE KIIETKHU.
DnexTpornopanus.

32. VYnakoka JIHK ¢ara mamOna B IMOTOTOBKA K 3aHITHIO,

Karcuael I Vitro. MonekysipHble IOATOTOBKA K TEKYIIEMY
BeKTOpel E. coli. Kionupyromume KOHTPOJIIO
TUTa3MUIHBIE BEKTOPBI.
MonekynsipHble BEKTOPHI Ha OCHOBE
JHK ¢ara nsam6aa. MckyccTBeHHbIE
OakTepuaIbHbIC XPOMOCOMBL.
da3Mubl.

33. Knonupyromiye BEKTOPHI Ha OCHOBE MOJITOTOBKA K 3aHSATHIO,
HUTEeBUAHBIX  ¢aroB.  DarmMunsl. IIOATrOTOBKA K TEKYILEMY
BekropHsle IIJIa3MUIBI, KOHTpOJIIO
o0ecrieynBamIIMe TPSIMOH  OTOOP
rubpuansix JJHK.

34. Bekropsl, obecreunBarome MOJITOTOBKA K 3aHSTHIO,
OKCIIPECCHIO YYKEPOJHBIX TI'CHOB B MOArOTOBKA K TCKYIIEMY
knetkax E. coli. Bektopwel E. coli, KOHTpOJIIO
JEeTePMHUHHUPYIOIIHE CEKpEeLHIo
Yy>KEPOIHBIX OEIKOB.

35.

KoHcTpyupoBaHue CeKpeTUpYIOIUX
OpraHU3MOB. Metabonuyeckas
UHKCHEPHSL.

MOATOTOBKA K 3aHATHUIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO




36.

Brinenenue
TeHETUYECKU-MOAN(PHUIINPOBAHHBIX
OpPraHW3MOB U Mpobiema yJIancHHs
MAapKEpHBIX T'€HOB.

MOJArOTOBKA K 3aHATHIO,
MOArOTOBKA K TEKYILEMY
KOHTPOJIIO

37.

Dddekt JT03bI reHa npu
MOJICKYJISIPHOM KJIOHUPOBAHHHU.
Bnusane a¢ddexTuBHOCTH
TPAaHCKPHITIIAN KJIOHUPOBAHHBIX

T'CHOB Ha YPOBCHB UX 3KCIIPECCHUU.

MOJArOTOBKA K 3aHATHIO,
MOArOTOBKA K TEKYILEMY
KOHTPOJIIO

38.

[ToBbIIEHNE 3¢ (heKTHBHOCTH
TpaHCIALUU MaTpPUYHBIX PHK
Crabunuzanus uyxkepoaasix MPHK u
0ekoB B KiIeTKax E. coli.

MOJIrOTOBKA K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

39.

CpaBHUTENBHBIN aHaIu3
OpraHu3aluu u peanu3anuu
reHeTHuYecKoil  uHpopmauum y
IIPOKAPUOTA U DYKAPHUOT.

IIOArOTOBKA K 3aHATHUIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

40.

Dkcnpeccus XPOMOCOMHBIX
9YKapUOTHYECKHX TCHOB B KIIeTKax .
coli. KmonupoBanue JIHK-kommii
sykaproTniecknx MatpuuHbix PHK u
UX JKcrpeccus B kierkax E. coli.

IIoAroToBKa K 3aHATHUIO,
MoATOTOBKA K TCKYLICMY
KOHTPOJIO

41.

Okcmpeccuss B E.  coli xummuko-
(dhepMEHTAaTUBHO CHUHTE3UPOBAHHBIX
TCH-OKBUBAJICHTOB 3YKAapUOTHUYCCKUX
IIOJIUIICTITUI0B.

IIOArOTOBKA K 3aHATHUIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

42.

Beenenne monexyn [IHK B kietkn
Bacillus.  Crpoenune  kieTo4HOM
CTEHKH IPaMIIOJIOKUTEIbHBIX
OaxkTepuil. Tpanchopmanus
KOMIIETEHTHBIX KJIIETOK.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO

43.

YHuBepcabHBIE METO/Ibl BBEACHUS
masMu. Tpadchekus.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

44,

Mosekyssipasie  Bektopbl  Bacillus.
Kionupyromue BEKTOpPBI Ha OCHOBE
TJ1a3MU/T cTahUITIOKOKKOB u
CTPENTOKOKKOB.

noAroToBKa K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

45.

Bektoppl Ha  OCHOBE  ILIa3MH[
Bacillus. Bekrtopuble  ma3mMuisl,
peruanupytomuecs: B B. subtilis u B
E. coli. BextopHas cucteMa CeKpenuu
qy)KePOJHBIX OEIKOB M3 KIETOK

MOATOTOBKA K 3aHATHUIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO




Bacillus. [LrazMunabIE
UHTErPATUBHBIE BEKTOPHI.

46. daroBbic  BEKTOPBL.  DKCIpECcCHS MOJIrOTOBKA K 3aHSATHIO,
YYy>KEPOJIHBIX TE€HOB B  KJIETKax MOATOTOBKA K TEKYIIEMY
Bacillus. Ocobennoctu ctpoeHus u KOHTPOJIIO
JKCIIpeccun I'€HOB
IPaMIIOI0KHUTEIbHBIX OAKTEPHIA.

47. Onrumuzanus JKCIIPECCUN MIOATOTOBKA K 3aHATHIO,
KJIOHMPOBAHHBIX T'CHOB. IIOArOTOBKA K TCKYIICMY
CTaOuIbHOCTD IUIA3MH/ B KJIETKAX B. KOHTPOJIIO
subtilis.

48. Beenenne monexkyn /JIHK B kietku MOJATOTOBKA K 3aHSTHUIO,
MJICKOIIUTAIOIINX. Bsenenue OATOTOBKA K TCKYLICMY
BupycHbix /IHK. BBenenue mnazmuyg KOHTPOJIIO
u ¢parmentoB JIHK. CrabunbHOCTb
rubpuanbix  moiekyn JIHK B
KYJIbTUBUPYEMBIX KJIETKax
MJIEKOIUTAIOIIHX.

49. ['eneTrueckas TpaHnchopmarus MOJIrOTOBKA K 3aHATHIO,
KJICTOK MJICKOIMUTAOIIMX. OATOTOBKA K TCKYLICMY
I'enernueckas Tpanchopmarus KOHTPOJIIO
MYyTaHTHBIX JTIUHUH.

Korpancdhopmarusi.

50. JloMuHaHTHBIE aMIUIU(UIIEPYEMbIe MOATOTOBKA K 3aHATHUIO,
MapKephbl TE€HETUYECKON MOJAFOTOBKA K TEKYIIEMY
TpaHc(hOpMaIHH. OnucomMHbIE KOHTPOIIO
BEKTOPBI TE€HETUYECKOMN
TpaHcQOpMaIHH. Perynupyemas
AKCIIpECCHUs LIEJEBBIX T€HOB

5L [TomyuyeHue TpaHCTE€HHBIX )KUBOTHBIX. MOATOTOBKA K 3aHATHUIO,
Knetkn TepaTokaplMHOMBI MBbIIIH. MOArOTOBKA K TCKYIIEMY
MuxkpouHbeKIUA OOLIUTOB. KOHTPOIIIO
DOMOpHOHATBHBIE CTBOJIOBHIE KIIETKH.

PerpoBupycsl. Dkcrpeccusi T€HOB B
TPAHCT€HHBIX MbIIAx. TpaHCreHHbIE
JKUBOTHBIE B  (DyHIAMEHTaTbHBIX
uccienoBaHusaX. HokayTHble MbIIIH.
Perynupyemoe BKJIIOUEHUE-
BBIKJIFOYCHHE  TeHOB  IN VivO.
buotexHonoruueckoe NpUMEHEHHE
TPAHCT€HHBIX KUBOTHBIX.

52.

IlepeHoc reHOB B pacTeHus U3
Oaktepuii  poma  Agrobacterium.
Ucnons3oBaune mmasmuny Ti A

MOATOTOBKA K 3aHATHUIO,
MOJATOTOBKA K TEKYIIEMY
KOHTPOJIIO




tumefaciens TS CO3aHUs
TpaHCTreHHBIX pacTteHui. [lomydeHue
TPAHCTEHHBIX PACTEHHM C MOMOILBIO
OWMHApHOW BEKTOPHOM CHCTEMBI A.
tumefaciens. Dkcrpeccust u
HACJIEJIOBaHUE YY>KEPOIHBIX TI'EHOB,
BBEJICHHBIX B pacTeHUs B cocraBe T-
JHK. TIlpsmoii MeToa BBEICHUS
TpPaHCTEHA B PACTCHHSI.

53] 2

CuHTE3 B PACTEHMSX YYXKEPOIHBIX
0ENIKOB MEIUIIMHCKOTO Ha3HAYCHHS.
TepaneBTuyeckue u
JMarHOCTUYECKHUE aHTUTENA.
CovenoOubie  BakiuHbl.  [lepenoc
F€HOB B PACTEHHUs] C IOMOILBIO
BUpyCOB. TpaHCreHHas cucrema
XJIOPOIIaCTOB. benKoBbIN CIIIalicCuHT
B TPAHCT€HHBIX PACTEHUAX. Y TAIICHUE
MapKEpHbIX T€HOB U3 TPAHCTE€HHBIX
pacteHuid. TpaHCreHHbIE PacTEHHUS C
HOBBIMU OMOTEXHOIOTUIECKIMHU
CBOMCTBaMH. TpaHCTEHHBIE PACTEHHUS
B CEJIbCKOM XO351CTBE

MOJrOTOBKA K 3aHATHIO,
MOArOTOBKA K TEKYILEMY
KOHTPOJIIO

54| 2

buobGe3omacHOCTP B KJICTOYHBIX,
TKaHEBBIX u OpPraHOT€HHBIX
TEXHOJIOTHSIX. Knaccudukanus
PHUCKOB npu HCTOJIb30BaHNHU
TEHETHUYECKH  MOAU(PUIIMPOBAHHBIX
pactenuil. [lumeskle, 3K010rHuecKue
U arpoTexHudeckue pucku. CpoiicTBa
TPaHCTEHHBIX OEIIKOB.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO

55 9

Pucku Tropu30OHTaIbHOTO IEepeHoca
TPAHCTEHHBIX KOHCTPYKIHH.
Bbuostnyeckue mpoOieMbl T€HHOM
WH)XEHEPUH, TE€HOTEPAIlnH,
KJIIOHUPOBAaHUSA YeJI0BeKa 51
JKUBOTHBIX. I'ocynapcTBeHHbIN
KOHTpPOJIb u roCyZapCTBEHHOE
peryiaupoBaHue B O00JacTH T'€HHO-
WHKEHEPHOU J1eATEIIbHOCTH

noATroTOBKA K 3aHATHIO,
MOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

HUTOI'O yacoB B cemecTpe:

168

3.7.3. lIpumMepHasi TeMATHKA KOHTPOJbHBIX BOIIPOCOB

Cemectp Ne 2.

1. BBenenue B MOJIEKYJISIPHYIO OMOJIOTHIO.




MeTopl MOJIEKYJIIPHOI OMOJIOTHH.

AMMHOKUCIIOTHI.

IlenTtuaer u OenKu.

CrpykTypHas opranu3anus 0eJIKoB

Hyxkneunossie kucnotsi, JJHK.

PHK.

CtpyKTypa reHOMOB IIPO- U 3yKapHOT.

Pennukanusa JIHK.

0.  TpaHckpumuusi y IpoKapuoT.

11.  depMeHTHI reHETUUECKOW HHKEHEPUH.

12.  Meroabl KOHCTpyHpOBaHus rudbpuaHbIx Mostekyn JTHK in vitro.
13. MonekynspHasie BekTopsl Ha ocHoBe JIHK dara nsamona.

BOoo~NoGOR~WDND

14. Kocvunpr. @azmuner. @arMuael.

15. BekTopHble 1a3Muibl.

16.  CtpoeHue KJIETOYHOIH CTEHKH IPaMIIONIOKHUTEIbHBIX OaKTepHUil.

17.  Tpancdopmarus KOMIETEHTHBIX KJIETOK.

18.  Knonupyromue BeKTOpbl HA OCHOBE TIa3MH]I CTAUIOKOKKOB U CTPENITOKOKKOB.
19.  Ilna3MuaHbIe HHTETPATUBHBIC BEKTOPHI.

20.  OcoOeHHOCTH CTPOCHHUSI U HKCIIPECCUU T€HOB IPaMIIONIOKUTEIBHBIX OaKTEpHUil.
21.  T'enermueckas TpaHchopMaIys KIETOK MICKOITUTAIONIUX.

22.  T'enermyeckas TpaHchopmalius MyTaHTHBIX JTHHHUH.

23.  Kotpauchopmarusi.

24.  TpaHCreHHbIE paCTeHUS C HOBBIMU OMOTEXHOJIOTHUYECKUMHU CBOMCTBAMH.

25.  TpaHCreHHBIE pAaCTEHUS B CEIBCKOM XO35HCTBE.

4. OueHoYHbIe MaTepHaJbl JJIs KOHTPOJsI YCINEeBAeMOCTH M Pe3yJbTAaTOB
OCBOEHUS Y4eOHOM TN CIUIIHHBI (MOILYJIA)

4.1. IlepeyeHb KOMIETEHIMA M UHAMKATOPOB JO0CTHKEHUS] KOMIIETEHIUI ¢
YKa3aHHEM COOTHECEHHBIX ¢ HUMM 3AIJIAHUPOBAHHBIX Pe3yJbTATOB 00y4YeHUs 1O
AMCHUIUIMHE. OnucaHue KPUTEPHEB M MIKAJ OLIEHUBAHMS Pe3yJibTATOB 00y4eHUs
0 JUCHHUILIMHE.

Kox u ¢opmynupoka komnereHimu: YK-1. CrnocobeH oCymIECTBISATh KPUTHUECKUH aHaIM3
MPOOJIEMHBIX CUTYallMil HA OCHOBE CUCTEMHOI'O MOJX0/a, BEIpabaThIBaTh cTpareruto aercteuii. OIIK-
6. CrtocobeH TBOPUECKU MPUMEHSTh U MOAU(PUIIUPOBATH COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH,
paboTaTh ¢ podecCHOHATbHBIMUA 0a3aMU JTAaHHBIX, MPOGECCHOHATBHO O0(QOPMIISATh U MPEICTABIAThH
pe3yIbTaThl HOBBIX Pa3pabOTOK.

OIIK-7. Criocoben B chepe cBoel MpoPpecCHOHAIBHON JeATEILHOCTH CaMOCTOSTEILHO OMPENeTsATh
CTpaTeTHIO U MPOOJIIEMATUKY MCCIIEOBAaHUH, MPUHUMATh PEIIEeHUs,, B TOM YMCII€ MHHOBAIIMOHHBIE,
BBIOMPATh U MOAUGUIIMPOBATH METOIbI, OTBEYATh 3a KAYECTBO padOT W BHEIPEHUE MX PE3YJIHTATOB,
obecreynBaTh Mephl IPOU3BOICTBEHHON 0€30MaCHOCTH MPH pEeIIeHNH KOHKPETHOM 3a/1aun

Kon n PesyabTaTsl Kpurepun oneHBaHMS pe3yIbTaTOB O0YUICHUS
HaMMeHOBaHHe 00y4eHus no
HHIUKATOPA AUCHMITAHE 2 3
OCTHKEHUS «He
A ( («Y moBnerBOpHUT 4 («Xoporroy) 5 («OtmuaHOY)
KOMIEeTeHI[ UM YIOBIICTBOPH
€JIbHOY)
TEIHHOY)
VK-1.1. 3HaTh He 3naer | Umeer HNwmeer [TokasbiBaeT
Ananusupyer METO/IbI METObI IIOCPENICTBEHH | XOPOILINE OTJINYHbBIC
POOJIEMHYTO aHaIHu3a aHanu3a bl 3HAHUSA | 3HAHUS 3HAHUSI METOJIOB




CUTYAITHIO KaK npoOJeMHON | MPOOJIEeMH | METOJIOB METOI0B a”Hajm3a
CUCTEMY, CUTyalud B | OF aHanusa aHanusa pOOIIeMHOM
BBISIBIISIS €€ obnacTu CUTyalluu | mpoOJieMHOl | mpoOJeMHOM | cUTyallu  Kak
COCTABIIAIOMINE | \oneKysIspHO | B 00JacTH | CUTyalM Kak | CUTyalldd Kak | CUCTEMBI,
W CBASH MEKAY | i Guonornu, | MOICKYILP | CHCTEMEL, CUCTEMBI, BBISBJISIS ee
HUMU; BeisiBIsis e | HOM BBISIBIISIE €€ | BBUSIBIISAL €€ | COCTaBJISAIOLIHE
OHMOJIOTHH, | COCTABISIONIM | COCTABIAIOMIA | U CBSI3U MEXKIY
COCTAaBJISIFOLI]
BBISIBIISIICE (€ W CBA3M (€ W CBS3M | HUMU
ue W CBS3U
COCTaBJISIIO | MEXKIY HUIMH | MEXKAY HUMU
MENTY HUMH. | |11 "
CBSI3U
MEXTy
HUMH.
VK-1.3. VMeThb He ywmeer | IlocpenctBen | Ymeer OTnu4HO yMmeer
Kputaecku KpuTHueckn | KPHTHYECK | HO yMEeT | KpUTUYECKU KPUTHYECKH
" KPUTHICCKH OIICHUBATH OIICHUBATH
OIICHUBAET OILICHUBATD
OILICHUBATh | OILICHUBATH HAy4YHBIC Hay4HbIE
HAJIeKHOCTD Hay4YHbIE
Hay4JHBIC HAyYHBIC JOCTUXKCHHS B | IOCTIKEHUSI B
HCTOYHHUKOB AOCTHIKCHMA | nocTikeH | TOCTUKEHHS B | 00JIaCTH obiactu
uH(popmManuy, B 00nacTu us B | 0Onactu MOJIEKYJIIDHO | MOJIEKYJISIPHOM
pabotaer ¢ MOJICKYJISIpH | 0bsacTu MOJIEKYJISIpHO | i Ouojoruu, | Ouosorum,
IPOTHBOPEUHBO | O MOJICKYJISIp | i OWMOJIOTHH, | CHCTEMHO CHCTEMHO
i GHOJIOrHH, HOIt CHUCTEMHO HOJIXOMUTh K | MOAXOJIUTH K
. OHMOJIOTHH, | OJXOAUTH K | PEUICHHUIO PEIICHHIO 3a/1a4.
uH(popMaren CHCTEMHO
CHCTEMHO | PEUICHHUIO 3a/1ad.
U3 pa3HbIX MOMXOMHTE K | 1oty | saman.
HUCTOYHUKOB. PELICHUIO K
3a/ad. PEIICHUIO
3a/1ad.
VK-1.4. Bnagers He Cmabo Xoporio CB000OIHO
PaspaGareisact | 1OZXOZIAMH B | BajeeT BIIaJICET BIIQJICET BJIa/I€ET
u o0nactu MOJXOJaMH | MOJXOJIaMH B | MOAXOAaMH B | IOAXOJaMHU B
MOJIEKYJIIpHO | B oOnactu | o0nacTu obnactu obnactu
COJepXKATENBHO | . . .
Acp i Ouonoruu, | MOJEKYJISAp | MOJEKYJSIPHO | MOJIEKYJSIPHOM | MOJIEKYJISIPHON
ApryMCHTHPYCT | reggoi HOM i Owuonoruu, | OMoJIOrMY, OMOJIOTHHY,
CTPATCruto UH)XKEHEpUH U | OMOJIOTUM, | TEHHOU TEHHOU TEHHOU
peleHus CMEKHBIX TeHHOMH WHKCHEPUH W | MEDKCHEPUU W | MEDKCHEpHH |
IPOGIEMHOI JCITUTLITIH WH)XKEHEPH | CMEKHBIX CMEXHBIX CMEXHBIX
CHTYaIH Ha JUI PEIICHUs | U W | JUCIVILIHH JICITUTLTIH JWCIUTUTAH YIS
OCHOBE npoOJIEMHBIX | CMEKHBIX | UIi  PEIICHUS | sl  PELICHHUsS | PelIeHUs
CUTYaLHIA. JUCUUIUINH | MPOOJIEMHBIX | MPOOJIEMHBIX pOOIEMHBIX
HUCTEMHOTO U . . .
CHCTCMHOTO TUIsSt CHUTYaIlUil. CHUTYaIlHil. CHUTYaITHH.
MEK TACITUTUTHH peleHus
apHOTO npoOsIeMH
TIOJTXO/TOB BIX
CUTYaLUH.
OIIK-6.1. 3HaTh o | He 3naer o | Umeer HNwmeer [Toka3biBaeT
I/ICHOJIB3yeT oyTax H | IyTiIX U IMOCPEACTBECHH | XOPOIINUC OTJIMYHBIC
3HAHMS O IYTSX | ICPCICKTUBA | riepcrieKTH | bie 3HAHMsA 0 | SHAHHS O | 3HaHHUS O MYyTIX
U TIEPCIIEKTUBAX | X BAX MyTsX 1 My TSIX U | 1 TEepCIeKTUBAX
MPUMEHEHUS COBPEMEHHBI | copnevienn | mepemexTnpax | MEPCTICKTHBAX | COBPEMEHHBIX




COBpPEMEHHBIX X BIX COBPEMEHHBIX | COBPEMEHHBIX | KOMIIbIOTEPHBIX
KOMITBIOTCPHBIX KOMITIBIOTCPH KOMIIBIOTC KOMITBIOTCPH KOMITbOTCPHBI TEXHOJIOTUHA B
TEXHOJOTHUH B | BIX PHBIX BIX X TEXHOJIOTHH | 06nacTu
OMOJIOTMYECKUX | TEXHOJIOTUH B | rexponorn | Texponoruii 8 | B 00JIaCTH | MOJIEKYJIIPHOI
HayKax u | obnactu B 061aCTH MOJIEKYIAPHO OHMOJIOTHH.
00pa3zoBaHuH; MOJIEKYIAPHO | (5o mosekyspro | A OHMOIOTHH.
i 6uoIoTHH. .
MOJIEKYJISIp | i OMOOTHH.
HOU
Ouosorum.
OIIK-6.2. YMmetb He ywmeer | IlocpeactBen | Ymeer Ha | OTIMYHO yMeeT
PaGotaer c | paboratb ¢ | paboTaTh C | HO yMEEeT | XOpoIleM paboTtatb v
npodeccuonans | mpodeccruona | mpodeccruo | pabotath € | ypOBHE npodeccuoHab
HBIMH 0a3aMu U | JbHBIMHU HaJIbHBIMU | MIpodeccuoHa | paboTaTh c | HpiIMH  0a3amu
OaHkamMu Oazamu Oazamu JbHBIMU npodeccuonan | nanueix: NCBI
TAHHBIX B | JaHHBIX: JTAHHBIX: OazaMu pHbIMU 0a3amu | (RefSeq, OMIM,
n30paHHON NCBI NCBI JIAHHBIX: nmanubix: NCBI | Nucleotide,
obmactu (RefSeq, (RefSeq, NCBI (RefSeq, Gene, Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, OMIM, dbSNP, ClinVar)
HOI Nucleotide, Nucleotide | OMIM, Nucleotide, B obnactu
nesrenvHOCTH; | Gene, , Gene, | Nucleotide, Gene, Protein, | MonekyspHOit
Protein, Protein, Gene, Protein, | dbSNP, Ouonorun
dbSNP, dbSNP, dbSNP, ClinVar) B
Clinvar) B | ClinVar) B | ClinVar) B | oOmacTu
o0nactu obnacTtu obnacTtu MOJIEKYJISIPHO
MOJIEKYJISIPHO | MOJIEKYJISIp | MOJIEKYJISIpHO | ¥ Omonoruu
it Ouonoruu | HOM it buonorun
OnoJIOTHH
OIIK-7.1. 3HaTh He 3naer | Umeer HNwmeer [Toka3biBaeT
Hcnons3yer OCHOBHEIC OCHOBHBIE | IOCPEJICTBEHH | XOPOIINe OTIUYHBIE
3HAHUS U | MeTOIBI METOTbI bIC 3HAHUS | 3HAHHS 3HAHUS
OCHOBHBIE IOy YeHHs MOJIYYE€HUS | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHHMKH, M | ppodeccrona npo@ecsno METOJIOB METOIOB METO/IOB
METO/TBI - HaJIbHOU MOJTy4eHUs MONTyYeHUs MOJTy4EHUS
MOy YEHUS aEbopMAHH nHpopmart HpO(i)veCCI/IOHa npO(vbeccpIOHan npgq)eCCHOHanL
npodeccuoHanb U, JTHHOM bHOM HOM
HOM ’ HampaBlieH | uHopmauuu, | HHpopMmaluy, | HHGOpMaIuy,
uH(popMaIuy, HANpaBICHIA | g HampaBJICHUW | HapaBJICHUH | HampaBlIEeHUIN
HanpaBJIeHUs HayqHBIX HAy4YHBIX | HAyYHBIX HAy4YHBIX Hay4YHBIX
Hay4YHBIX HUCCIICIOBAHU | yiccreqoBa | MCCIIENOBAHUA | MCCIIEMOBAHUI | MCCIIENOBAHUI B
ycclenoBanmii, | ¥ B 001IacTd | guif B|#H B oOmactu | B obnactu | obmacTu
COOTBETCTBYIOII | MOJIEKYJIAPHO | 00jacTu MOJIEKYJISIPHO | MOJIEKYJISIPHO | MOJICKYJISIPHOM
ux i1 Ouomoruk | MOJIEKYJIsIp | i Omonoruu it Guonorun Ouosiorun
HaIIPaBJICHHOCT HOH
U TPOTpamMMbl OuoIoTHH
MarucTpaTyphl;
OIIK-7.2. YMeThb He ywmeer | IlocpeactBen | Ymeer Ha | OTIMYHO yMeeT
BrisBnsier BBISIBIISITH BBISIBJISITH | HO yMEET | XOpoIlIeM BBISIBIISTH
NEPCIEKTUBHBIEC | MEPCTIEKTUBH | MEPCIEKTH | BBISBIATH ypOBHE MepCIeKTUBHBIE
po0JIeMbI U | bie MpoOJIeMBbI | BHBIE MIEPCIIEKTUBH | BBIABIATH POOIIeMBI u




dbopmynupyer U CHOCOOBI

TIPUHITAIIBI pereHus
peleHus aKTyaJIbHBIX
AKTyaJIbHBIX HAYy4YHO-
HAy4YHO- ucclieIoBaTe
UCCJICIOBATENLC | JIBCKUX 3a7ad
KMX 3aJjad Ha | HA  OCHOBE
OCHOBE WCIIOJIb30BaH
UCIIONIb30BaHUS | Us
KOMIUIEKCHOM KOMILIEKCHO
uHpopmanuu, B | i
TOM 4HCI€ Ha | HHPOpMaLUU
CTBIKE oOsiacTelt | , B TOM YHCIie
3HAHHUS, Ha CTBIKE
MOJIEKYJISIPHO
it Ouonoruu u
TEHHOM
WHXXCHEPUU

poOIeMbI
U CrocoObI
pereHus
aKTyaJIbHbI
X Hay4YHO-
HCCIICI0BA
TENbCKUX
3aJa4 = Ha
OCHOBE
HCIIOJIB30B
aHus
KOMILJIEKCH
on
uHpopmaIl
HH, B TOM
yuciae Ha
CTBIKE
MOJICKYJISIP
HOH
ouoJIorun
M TEHHOH
WHXEHEepU
i

bIe TIPOOIEMBI
u CIIOCOOBI
pereHus
aKTyaJIbHBIX
HAy4HO-
HCCICI0BATCI
BCKMX  3ama4
Ha OCHOBE
HCIOJIb30BaHU
P
KOMIIJIEKCHOM
uH(pOpMaIHH,
B TOM YHCIE
Ha CTBIKE
MOJICKYJISIPHO
i OMOJIOTHU U
TeHHOMU
WH)XXCHEPUU

TIEPCIIEKTUBHBI | CITOCOOBI

€ MpoOJIEMbI U | pellIeHus
CII0COOBI aKTyaJbHBIX
pereHus Hay4HO-
aKTyaJbHBIX HCCIIEN0BATENhLC
Hay4HO- KUX 3aJad Ha
HCCIIEN0BaTENl | OCHOBE

BCKMX  3aJiad | HCIOJIb30BAaHUS
Ha OCHOBE | KOMILJIEKCHOM
WCIOJB30BaHU | MHPOpPMALUU, B
i TOM 4YHCJIE Ha
KOMIIJICKCHOM | CTEHIKE
uH(bOpMaIluU, | MOJICKYJISIPHON
B TOM YHCJIC Ha | OMOJIOTHH u
CTBIKE TeHHOM
MOJIEKYJIIPHO | MHKEHEPHUH

i OuoJoruud u

TCHHOM

UHXXEHEPUH

4.2. TunoBbie KOHTPOJIbHbIE 32IAHMS UJIM UHbIE MATEPHUAJIbI, HEO0OXOUMBbIE
JJISI OLICHUBAHUS Pe3yJibTATOB 00y4eHHUs M0 y4eOHO! JUCUMIIJIMHE, COOTHECEHHbIX
C YCTAHOBJICHHBIMH B 00pPa30BaTe/IbHOM NMPOrpaMMe MHIAUKATOPAMHU 10CTHKEHMSI

KOMIIeTEeH M.
Koa u HauMeHOBaHue Pe3yabTaThl 00yueHus 1o OueHovHble cpeacTBa
HHINKATOPA JOCTUKECHUA JUCHMILIMHE Tectnl (T)
KOMIIETEHIIUH buiersl (b)
VK-1.1. Ananusupyer 3HaTh METO/IbI aHanu3a | Metoa, npu KOTOPOM MOJIEKYJIBI
pOOJIEMHYIO CUTYalUIO KaK | MpoOIeMHON CUTyanuu B | Pa3ACIOTCA  Ha  OCHOBC HX
CHCTEMY, BBISBIIAS €€ obmmactu MOJIEKYJIApHOW | TOABMKHOCTH B T€JIC€  TOX
COCTaBJISIOLIHE U CBS3U Ouosorum, BBIABIISSA ee | ICHCTBIEM SICKTPHICCKOTO
MEXy HUMH; COCTABIISAIONINE U CBA3H Mexry | 1OPT:
VML 1) renb-3IeKTpodopes;
2) criekTpodoToMeTpus;
3) MoJInMepas3Has HenHas
peaKIus;
4) paryopumerpus
VK-1.3. Kputnuecku YMeTh KpUTHUECKH OlleHBaTh | KakoBa 3¢ pexTUBHOCTH
OIICHUBAET HAJIE)KHOCTh HayYHbIE JOCTHKEHHS B arpo0akTepHalbHON }
HMCTOYHHKOB WH(MOpMAIUH, OGIIACTH MOJICKYIAPHOH TpaHchOpMaIH y pacTCHUH
pabotaer ¢ KJIaCCOB JIBYIOJIbHBIE U
MIPOTUBOPEUUBOU OGHOJIOTHH, CHCTEMHO OJTHOJOJILHEIE?
uH(opMaIHeil U3 pa3HbIX HOAXOMUTD K PCIICHUIO 33a1aT. | ) oquuakoBasi;
HMCTOYHHKOB. 0) 3¢ PeKTUBHOCTD




arpo6aKTepruaTbHOM
TpaHchopmanyu y pacTeHU
KJjlacca JABYIOJbHBIC BBIIIC, YeM Y
pacTeHuii Kkjiacca 0JTHOI0JIbHBIE;
B) 3¢ peKTUBHOCTD
arpo0axkTepuaTbHON
TpaHchOpMAIIMU Y PACTCHHHA
KJlacca JBY/IOJIbHBIC HIKE, YEM Y
pacTeHuii Kjiacca OJIHOJIOJIbHBIC.

VK-1.4. PazpabarbiBaet u
COZIEPIKaTEIbHO
apryMeHTHPYET
CTPATEeruIO peIIeHHs
po0JIEMHOM CUTyallH Ha
OCHOBE CHCTEMHOT'0 1
MEKIUCIUTUTMHAPHOTO
HOAXOJIOB

Brnagers nogxoxamu B o6iactu
MOJICKYJISIPHOM OMOJIOTHH,
TeHHOM MHKEHEPHU M CMEKHBIX
JWCUUILINH TS PeLICHHs
IpOOIEMHBIX CUTyaLUi.

IlocienoBaTenbHOCTD Te€HHO-
WHXXEHEPHBIX PaboT:
1. KnouupoBanue JIHK B

BEKTOpE;
2. Broigenenne wiu cunre3 JJHK;
3. Beenenue JIHK B kierky-
MHIIIEHE;

4. Momudukarnus JIHK;

OIIK-6.1. cnonb3yer
3HAHU O MyTSX U
NepCreKTUBax NPUMEHEHUS
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTUH B
OMOJOrMYEeCKUX HayKaxX U

3HaTI> (6] OyTiax U HepCHeKTI/IBaX
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH B 00J1aCTH
MOJIEKYJIIPHOM OHOJIOTHH.

buoungpopmaruka B
nccnegosanuu JJHK

o0pa3oBaHuy;

OIIK-6.2. PaboTaer ¢ YmMmeTh paboTtath ¢ MexnyHapoaHble 0a3bl JTaHHBIX
npodeccrHoHaIbHBIMU npodecCHOHaIbHBIMU 0a3aMH | HYKJICOTHUIHBIX

0azamu u Oankamu naHHbix | manHbix: NCBI (RefSeq, MOCTIeIOBATEIHHOCTEH.

B M30paHHOM o0nacTu
npodeCcCHOHAIbHON
JESITEIbHOCTH;

OMIM, Nucleotide, Gene,
Protein, doSNP, ClinVar) B
00J1IaCTH MOJIEKYJIIPHOM
Onosornuu

OIIK-7.1. Mcnonb3yer
3HAHWS U OCHOBHBIE
HUCTOYHUKHU U METObI
TIOJTyYICHUS
npodecCuoHaNBHOM
uH(OpMAIINHY, HAIPABIICHHS
HAYYHBIX UCCIIEJIOBAHUIA,
COOTBETCTBYFOIIHX
HAPaBIEHHOCTU
IPOTPaMMBbl MAarUCTPATYPHI;

3HaTh OCHOBHBIE METO/IbI
MOJIyYECHUS
npodeccnoHanbHOM
nH(pOpManuu, HarpaBICHUS
HAYYHBIX UCCIICIOBAHUI B
o0JacT MOJIEKYJISIPHOI
OHoIoTHH

B Ka4CCTBC BCKTOpPa AJIA
BBCACHU qyxXKO0ro I'€Ha B
JKUBOTHYIO KIICTKY HCIIOJIb3YIOT

1) mnasmugsl  arpobakTepuit
2) IIa3MUIbI OakTepuit
3) JHK xmoporuiacToB  u
MHUTOXOHIPUI

4) BUPOUJIBI

5) Bupyc SV-40

OIIK-7.2. BeisgBaser
MEPCIIEKTHBHBIC TTPOOJIEMBI
1 GOpMyIIUPYET IPUHIIUTIBI
peIIeHUs aKTyaTbHBIX
HAYYHO-HCCIIEIOBATENECKIX
3a/1a4 Ha OCHOBE
HCITOJIb30BaHUS
KOMILJIEKCHOM MH(pOpMaIuu,
B TOM YHCJIC Ha CTBIKE
obnacTell 3HaHUS;

YMeTb BBISABIATH
MEPCIEKTUBHBIC MPOOJIEMBI U
CIOCOOBI PeIIeHHsI aKTYaTbHBIX
HayYHO-HCCIIEA0BATEIIbCKUX
3a/1a4 Ha OCHOBE
HCIOJIb30BaHUS KOMIUIEKCHOU
nH(OpMaLIUY, B TOM YHCIIE Ha
CTBIKE MOJIEKYJISIPHOM
OMOJIOTMH M TEHHOM
WHXEHEpUHU

Kakoii croco0 BBEJICHUS
gyxkeponHorn JIHK B renom
pacTeHus Haunbosee 4acTo
MIpUMEHseTCs?
a) OayuIncTHYecKas
TpaHchopMaIus;
0) arpo0axkTepuaibHas
TpaHchopmaIus;

B) DJIEKTPOIIOpALINS;
T') MUKPOUHBEKITHSI.




5. YueOHO-MeTOAMYECKOE OOecneyeHrne y4eOHOM JUCUMIITIMHBI (MOTYJIs)

5.1. IlepeyeHb OCHOBHOM W JONOJHUTEJbHON JHUTEPATYPbl, HEOOXOAMMOM
JJISI OCBOCHUS Y4eOHOM M CIUIIMHBI (MOILYJIA)

OcHoBHas auTEpaTypa

I/ HaumeHoBaHume ABTOp (BI) T'on, mecto Kou-Bo sk3emmuisipoB
Ne U3IaHus
B OmOymmoreke | Ha kadenpe
1 2 3 4 5 6
M.:
Buxkroposa .
Msnarensckuit
1 | Buonorus : yue0. mocobue T.B, eHT 5
- YHED: AcaHoB A. ,I,I P "
10 Axamemus",
' 2013.
SIpeiruna M.: IO0TAP- .
2 buomnorusa. T. 1. B.H. Mezma, 2020. Heorpannuennsiii foctyn
Slpeiruna M.: ITD0TAP- .
3 Bbuonorus. T. 2. B.H. Mezma, 2020. Heorpannuennsliii foctyn
) UYeObime M.: MUA,
4 | buonorus: yueOHUK 1B 2016. 100
JlonoJIHMTEIbHAS JTUTEepaTypa
n/ HaumenoBanune ABTOp (BI) T'on, mecto Kou-Bo s3k3emmuisipoB
No W3TaHUS
B OmOnmoTteke | Ha Kadeape
1 2 3 4 5 6
buonorus: pykoBOACTBO K M.: TOOTAP- HeorpanunuenHslii noctyn
1 | maGopaTOpHBIM 3aHSATHUSIM: ['uranm O. b.
Menua, 2016.
yuebHoe rmocobue
Hrxunit HeorpannuenHnsiil noctyn
Hosropon:
MonexynsipHast OUOIOTHSI: JlykoBnukoBa | HHI'Y um. H.
2
ydebHoe mocobue JI. b. .
JloGaueBckoro,
2017.
MackaeBa T. | CapaHck: HeorpannuenHnsiil noctyn
A., Jlabytuna | MI'TIU um.
MonekynsipHasi OMOJIOTHS:
3 yeOHOe ocooue M.B, M.E.
y Yeromaera H. | EBceBbeBa,
. 2013.
buonorus : Meaunuackas Heorpannuennslii foctyn
OMOJIOT s, TEHETUKA U M.: I'D0OTAP-
4 ITexoB A. I1.
Mapa3uTOJIOTHUS | YI€OHUK Menua, 2012.
JUIsl By30B

5.2. Ilepeuens pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH

«/HTepHeT», He0OXOAUMBIX VISl OCBOEHHS YUeOHOI JUCHHUILIUHBI (MOYJIs1)




1. www.studmedlib.ru (Dnexkrponto-6ubnunoreunas cucrema «KOHCYJIBTaHT CTYICHTa» IS
BIIO)

2. http://e.lanbook.com (DnekTpoHHO-OMOIMOTEYHAs cucTeMa «JIaHby)

3. http://library.bashgmu.ru (ba3a nanHbIX «J1eKTpoHHAs yueOHass OMOIHMOTEKa)

6. MarepuajbHo-TeXHHUYeCKasi 0a3a, HeoOXoauMasi sl OCYHIECTBJICHUS
00pa30BaTeJbHOI0 MPoOLECcCca M0 Y4eOHOH TUCHUILTHHE (MOTYJIA)

Hcnonb3oBanne y4eOHBIX KOMHAT M JlabopaTopuil Uit  paboThl  OO0yYaroImuxcs.

CnenuanpHas mebenb: pabouee Mecto aisa npenogasatens (1 crom, 1 ctyn); pabodee mMecTo it
oOyuaromuxcss (MMMCbMEHHBIC CTOJIBI (MApPThI), MApThl HA 25 TOCAJAOYHBIX MECT); MHUChMCHHAsS

J0CKa, KOMITBIOTEP, MYJIbTUMEIUHHBIA TPOEKTOP, SKpaH, CTEHAbI C Y4eOHO~METOIMYECKUMHU

Marepuatamu, 1eMOHCTPAMOHHBIA U CIIPAaBOYHBINA MaTepHal.

6.1. MarepuajbHoO-TeXHUYeCKasi 0a3a, He0OXO0AMMAA JJIA OCYLIECTBJICHUS

00pa30BaTeJIbHOIO NMPoLECcca MO0 Y4eOHOM TUCHUIIIMHE (MOTYJIs)

Tadoanna
No HaumenoBanue Buga HaumeHnoBanue 00beKTa, Anpec (MeCTOIONIOKEHNE) 00BEKTa,
n/m | 00pa3oBaHus, ypOBHS MIOJTBEPIKIAIOIIETO HATMYNE MaTePHAIbHO- | TOATBEPIKAAIOIIETO HATMIHE
o0pazoBaHUs, TEXHUIECKOTO 00ECIEUCHNS], C IEPEIHEM MaTepHaIbHO-TEXHHYECKOTO
npodeccun, OCHOBHOTO 000pYJJOBaHNUS obecrieuenns, (¢ ykazaHHeM HOMepa
CHEUaTbHOCTH, TaKOBOTO OOBEKTa B COOTBETCTBUH
HarpaBJIeHUs C JOKyMEHTaMH 110 TEXHUYECKOH
MOJATOTOBKH (714 WHBEHTaPHU3aLIUH)
po¢ecCHOHATBHOTO
obpazoBaHus), MOABH 1A
JIOTIOJTHUTEIIBHOTO
obpazoBaHus
1 2 3 4
1 Briciiee, maructparypa, | Yuedusiii kopnyc Ne 7 ®I'BOY BO

06.04.01
HalpaBlIeHUE

buonorus,

(mpodunn) ['eneTrka

BI'MY Munsapasa Poccuu, kagenpa
(pynaamenTaNbHON U PUKJIATHON
MHKPOOHO0JI0THH C:

YueoOnast ayauropus Ne 514 s
TIPOBEICHUS TPAKTHYECKHUX 3aHATHH,
WHIABUAIYAITBHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISl U IPOMEXXYTOYHOM
arrectanmu. O6opyaoBaHue: yaeOHas
Mebens Ha 25 pabounx mect, pabouee
MeCTO MpemnoaaBaTes (CTod, CTyI), ToCKa
yueOHast MeJloBasi, KOMIIBIOTED,
MYJIBTUMEIUIHBIN IPOEKTOP, SKPAH,
CTEH/IbI C y4eOHO-METOJMIECKUMH
MaTepuallaMy, IEMOHCTPAIUOHHBIN 1
CIIPaBOYHBII MaTepual

450008, Pecrry6nmka bamkoprocras, T.
VYa, Kuposckuit p-H, yi. [lymkuHa, 1.
96, xoprr. 98. Jrax 5. YuebHas
ayauropust Ne 514

6.2. CoBpeMeHnHble mnpodecCHOHAIbHbIE 0a3bl
CIPABOYHbIE CHCTEMbI

1.

JAHHBIX, HH(OPMANIMOHHBIE

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


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

CBoOoanbli  1M(GPOBOM  apXWB KypHalbHBIX MNyOJMUKalMi 1O  pe3yjbTaTaM
OMOMEIMIIMHCKUX HAYYHBIX UCCIIEIOBAHUN.

2. http://medbiol.ru - Caiit as 0o6pa3oBaTeIbHBIX M HAYYHBIX HEICH.

3. http://www.biochemistry.org - Caiitr MexayHapogHOro OHOXHMHUYECKOTO
obmectsa (The International Biochemical Society).

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

AMepHKaHCKOHN accoolManuy KIMHNYecKor xuMuu - The American Association for

Clinical Chemistry (AACC). (MexayHapoaHoe OOIIeCTBO, OOBEIUHSIONICE

CHEIHATMCTOB B 00JaCTH METUIIMHBL, B cpepy MpodheCcCHOHATHLHBIX HHTEPECOB KOTOPBIX

BXOJIAT: KJIMHUYECKass XUMHS, KIMHUYECKas JiabopaTopHas Hayka W JabopaTopHas

MEIUIIMHA).

5. http://biomolecula.ru/ - Ouomonekymna - callT, TOCBAMIEHHBIA MOJICKYJISIPHBIM

OCHOBaM COBPEMEHHOW OHOJIOTUM M MPAKTUYECKUM IMPUMEHEHHUSIM Hay4YHbIX

JOCTUKEHUH B MEUIIMHE U OMOTEXHOJIOTHUH.

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

Resource for Learning and Online Teaching.

7. www.elibrary.ru - HanimoHaneHas Oubmorpadudeckas 6aza TaHHBIX HAYYHOTO

nuTUpoBaHus (npodeccruoHanbHas 6a3a JTaHHBIX)

8. WWW.SCOPUS.COM - KpyHHEMIass B MUpe eIuHasi peeparuBHas 0aza JaHHBIX

(mpodeccruonanbHas 0a3a JaHHBIX )

9. www.pubmed.COm - aHIIOSI3bIYHAsI TEKCTOBAsk 0a3a MaHHBIX MEJIUIUHCKUX U
Ouosiornyeckux mnyonukanuil (mpodeccuoHanbHas 0aza JaHHBIX).



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

6.3. JIueH3u0HHOEe U CBOOOIHO PacIpOCTPaHsieMoe IPOrpaMMHoOe obecrieueHne, B TOM YHcJie 0Te4eCTBEHHOI0

nmpousBoJacrBa

éjgn Haumenosanue Onucanue Koi-Bo IMTocTaBiuk I'ne ycranoBieHo

1. |IIpaBa Ha nmporpammy st OBM kopriopaTuBHas JuineH3us Ha| OnepanioHHas — cUCcTeMa 200 OO0  «Codrnaitn|Kadenps u
CIeHUANbHBI Ha0Op mporpamMMmHbIX mpoaykroB Microsoft| Microsoft  Windows + Tpetiny MOIpa3IeIICHUs
Desktop School ALNG LicSAPk OLVS E 1Y| oducHsiii maker Microsoft YHuBepcutera
AcadenicEdition Enterprase Office

2. |llpaBa Ha mporpammy it OBM nHabop BeO-cepBucos,| Opranuzamus BKC 25 |000  «Codrnaita|JlekimoHHbIE
NPEJOCTABISIONIMX JOCTYIl K pa3indHbiM mnporpammam u| Microsoft Teams Tpeiiny» ayJUTOpUN
yciyraM Ha ocHoBe miatrgopmel Microsoft Office mis Kadenpsr u
obpazosanus Microsoft Office 365 A5 for faculty - Annually 0/Ipa3 IeIICHUS

YHuBepcurera

3. |[IIpaBa Ha mporpammy maiusi OBM cuctema anTuBupycHoil| AHTuBHpycHas — 3amuta | 1750 |OOO  «Codrnaitn|Cepepa, kadeapsl u
3alIUThl MEepPCOHANBHBIX KoMmmbioTepoB Dr.Web Desktop| (poccutickoe I10O) Tpetiny OIpa3 eI ICHUS
Security Suite Komrutekcnas 3amuta + LeHTp ynpaBieHus YHusepcurera

4. |[IpaBa ©Ha mporpammy it DOBM cucrema anTtuBupycHOHM| AHTHBHpycHass  3ammra | 450 |OOO  «CodrnaitnKadenpsr u
3aIuThl pabounx craHnmii U (aitnoseix cepsepoB Kaspersky| (poccuiickoe T10) Tpeitn» MoApa3AesIeHUs
Endpoint Security nas Ousneca — Cranjpaptebiii Russian VYHuBepcurera
Edition. 500-999 Node 1 year Educational Renewal License

5. [(IIpaBa Ha mporpammy aist 9BM OducHoe nporpaMmHoe OducHelil maker 120 |O0OO0 «Co¢rnaitn  |Kadenpsr u
obecrieuenre MoitOpuc CtanaapTHblii (poccutickoe I10) Tpeitn» oApa3AeIICHUsI

YHusepcurera

6. |[IpaBa Ha mporpammy mis 9BM Omneparnmonnas cuctema juist | OrepaliioHHas CUCTEMa 40 |O0O «Codtmaiin  |Kadenps u
oOpa3zoBaTenbHbIX yupexkaeHuii Acrpa Linux Common (poccutickoe I10) Tpena» MOJpa3IeICHUS
Edition YHuBepcurera

7. |lIpaBa nHa mporpammy st 9BM Cucrema KOHTEHT- OunbTpanys HHTEPHET- 1 00O «Co¢rnaiin  |Cepsep
¢unpTpanmu SKyDNS KOHTEHTa (poccHiickoe Tpeiin»

110)




8. [IIpaBa Ha mporpammy ans 9BM Cucrema uis oprannzanuu u | Oprannsanuu Beo- 1 000 «Co¢rnaitn  |Cepsep
MpoBeicHUS BeO-KOH(pepeH1nii, BeOMHAPOB, MAacTeP-KJIacCOB | KOH(pepeHInii, BEOMHAPOB, Tpeitm»
Mirapolis Virtual Room MacTep-KJIacCOB
(poccutickoe I10)
9. |IIpaBa Ha nporpammy st IBM Cucrema qucTaHIIMOHHOTO YueOHbIii mopTai (B 1 «Codrnaitn Tpeiin» | XOCTHHT Ha
o0yuenus Pycckuii Moodle 3KL cocrase DMIOC BI'MY) BHEIIHEM pecypce
(poccuiickoe I10)
10. |IIpaBa na nporpammy st OBM "AUC «BUT: YnpaBieHue | DIeKTpOHHBIN J1eKaHAT (B 1 Kowmnanus «Ilepssiii |Cepsep
By30M»'' cocrase DMIOC BI'MY) BUT"
(poccuiickoe I10)
(poccuiickoe I10)
11. [IIpaBa na nporpammy ais 9BM «1C-butpukc: KopnioparusHsliii nmopran 1 000 «B30Co¢pt»  |CepBep
BuyTpennuii nopraJu yuedHoro 3aBeaenus» (Heorp. koii-Bo | (B cocrae DUOC BI'MY)
MOJIb30BaTeNIeH) (poccuiickoe I10)
12. |IlpaBa Ha nporpammy 11t 9BM «1C-butpukc: Caiit OO (B cocTaBe 1 000 «B306Co¢pt» | XOoCTHHT Ha
YnpasJjieHue caiTom - IKcnepT OUOC BI'MY) BHEIIIHEM pecypce
13. |IlpaBa Ha nporpammy st OBM «1C-burpuke: Caiit (poccuiickoe I10) 1 000 «B30Co¢pt» | XocTHHT Ha
y4eOHOr0 3aBeIeHUs» BHEIITHEM pecypce
14. \IIpaBa Ha nporpammy s OBM naker ans cratuctuueckoro| [laker JUISt 10 |000  «Cod¢rnaiin|Kadenpa
aHanusa Statistica Basic Academic for Windows 12| craTucTHYeCKOro aHaiu3a Tpeiin» 0OIIECTBEHHOTO
Russian/12 English JTAHHBIX 3JI0POBBS "
OpraHu3aIyu
3/IPaBOOXPAHEHUS
15. |IlpaBa Ha mporpammy ans OBM maker Ui cTaTUCTUYECKOTO 11  |000  «Cod¢rnaiin|Kadenpa
ananu3za Statistica Basic Academic for Windows 10 Tpeiin» SMUCMHUOTIOTHU — 3

Russian/13 English

IIT.,

Kadenpa
natopuznoaoruu — 4
IIT.,

Kadenpa
SIIUAEMHOJIIOTHH — 3




16.

[IpaBa Ha nporpammy st 9BM makeT aJisi CTaTUCTHYECKOTO
ananm3a Statistica Basic Academic for Windows 13
Russian/13 English

IIT.,
Kadenpa
dapmakonmoruun — 1
IIIT.

[IpaBa Ha nporpammy st OBM mnaker 1yl CTaTUCTUYECKOTO
aHaym3a Statistica Basic Academic for Windows 13
Russian/13 English

000
Tpena»

«Codrnaitn

Kadenpa
HOPMAaJIbHOU
¢dbuszuonoruu — 4 mir.,
Kadenpa
CTOMATOJIOTUU
JETCKOTO BO3pacTa |
OpTOJOHTHH — | TIT.

[IpaBa Ha nporpammy g DBM nakeT A CTaTUCTUYECKOTO
ananmmsa Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

75

000
Tpena»

«Codrnaitn

Kadenpa
MEIUITMHCKOU
bu3uKn

50

000
Tpenn»

«Codrnaitn

Cepsep




