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COIEPXAHUWE PABOUYEW ITPOT PAMMBbI:

[TosicauTenpHas 3anucka

Lenrp U MecTO MAMCUMIUIUHBI B CTPYKType 00pa3zoBareiIbHOM
MpOrpaMMbI

[lepeuenb mMIaHUPYEMBIX pPE3YJIBTATOB OOy4YEHHS IO AMCLMILIMHE,

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

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

JIaGopaTopHbIii TPAKTUKYM

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

[IepeueHp KOMNETEHIIMI U UHIUKATOPOB JTOCTHXKEHUS KOMIIETEHUMM

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

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

IlepedyeHb OCHOBHOM M JJONOJHUTENBHOM JUTEPATYPhl, HEOOXOAUMOMA
JUIsL OCBOCHUS Y4EOHOM TUCHUIUIMHBI (MOJTYJIs)

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

MarepuanbHo-TexHUYecKas 0a3a, HeoOXoAUMast ISl OCYIIECTBICHHS
00pa3oBareIbHOTO Mpolecca Mo yueOHOH TUCIUIUTMHE (MOTYIIS)
MarepuanbHo-TeXHHYeCcKas: 0aza, HeoOXoauMas JUIsl OCYIECTBICHUS
00pa3oBareIbHOTO Mpolecca Mo yueOHON TUCIUIUTMHE (MOTYIIs)

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

1.1. Heap HW MecTO JIMCHUIUVIMHBI B CTPYKTYpe oOpa3oBaTebHOI

NPOrpamMMmblI

Juctunnnna «MonexysisipHas OMOJIOTHs» OTHOCUTCS K 00s3aTEIbHOM YacTH.
JucrumnmHa n3ydaercs Ha 1 Kypce Bo 2 cemecTpe.
[lenpto ocBOoeHMS y4eOHON MUCHUTUIUHBI (MOmysi) «MoleKymsipHash OUOIOTHS

aBiaseTcs  (OpPMHUPOBAaHUE  MPEACTABICHHS O  MOJICKYJSIPHBIX  IIPOIECCaXx,
MPOTEKAIOIIUX B JKUBBIX OpraHM3Max HU 00 HX PEryjdiud, O3HAKOMJICHUE
0o0ydJarommxcsi €O CTPYKTypHO-(QYHKIIMOHAIBHOM  OpraHM3alueid  T'eHoMa,

pEeKOMOMHAIMEN U TEHETUYECKUM aHAJIU30M.
1.2. IlepeyeHb IUIAHUPYEMBbIX Pe3yJbTATOB OOy4YeHHMS] 1O JAWCHUILIUHE,
COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B  00pa30BaTe]bHOIl  NporpaMme

HHAUKATOPAMM JT0CTHKEHHsI KOMIeTeHIUii

Koa n Konx n nHaumeHnoBanue Pe3yabTarbl 00yueHus mo yueOHoM
HAaUMeHOBaHHe HHIMKATOPA J0CTUKEHUS AUCHUILINHE (MOAYJIIO)
KOMIIETCHIIUH KOMIICTCHIIUH
VK-1. Cmocoben | YK-1.1. Amnamusupyet | 3HaThb METOJbI aHAIM3a poOJIeMHOI
OCYILICCTBJIATH npoOJIEMHYIO CHUTYAIMIO KaK | CUTyallid B OOJAaCTH MOJIEKYJISIPHON
KPUTHYECKUH aHau3 CUCTEMY, BBIABIISASA ee | Omoaoruy, BBISIBIISASA ee
HP06HGMUHHX COCTAaBJIIOIIME W CBS3U | cOCTABJISIONINE U CBSI3U MEXIY HUMH.
CUTyallUd Ha OCHOBC MEXy HUMU;
CUCTEMHOTI'0
[IOAX0/a, YK-1.2. AHanuzupyeT | YMeTb ~ KPUTHYECKM  OLIEHUBATh
BbIpa0aTHIBATH NPOOJIEMHYIO CUTYalMIO KaK | HaydHBIE JOCTHKEHUS B 00IacTH
CTPATETHIO ICHCTBUI | CUCTEMY,  BBIABJIAA €€ | MOJEKYISIPHOH OHMOJNOTHH, CHCTEMHO
COCTaBILOIMKE M CBASH | r1o1x0 i Th K PEHICHHIO 33/1aY.
BHYTpU; OCYIIECTBIISIET

MIOUCK BapHAHTOB pEILEHUS
MIOCTABJIEHHOW MpoOIeMHON
CUTYyallUH; orpenenser
CTpaTeTuio TOCTIKEHUS
MOCTaBJICHHON I1eJIH.

VYK-1.3. I[IpumeHsieT HaBBIKU

KPUTHYECKOTO aHaym3a
MpOOJIEMHBIX CUTyallud Ha
OCHOBE CHUCTEMHOI'O
OJIX0Aa U OIpenenser

CTpaTerur0 JEUCTBUM IS
JNOCTIDKEHUS ITOCTaBJICHHOU

Brnagerp momxomamm B oOmactu
MOJIEKYJIIPHOM ~ OMOJIOTMH, TEHHOMN
WH)KEHEPUH W CMEXHBIX JUCIUTUINH
JUTSL pEIICHHST TIPOOJIEMHBIX CHTYAITHH.

uenu
OIIK-6. Cnoco0en | OIIK-6.1. HCHOHB3yeT 3HaTL O NyTAX M NEPCHEKTUBAX
TBOPYECKH SHaHHUA Y IMyTAX 1 | COBpPEMEHHBIX KOMITBFOTEPHBIX
IPHUMCHAITH " | IEPCICKTUBAX TPHUMCHCHUSA | TeXHOJIOTUU B O6HaCTI/I
MOIUGUIUPOBATE COBPEMCHHBIX MOJICKYJISIPHON OMOJIOTHH.

COBpPEMEHHBIE

KOMITBIOTCPHBIX TEXHOJOTHI




KOMITBIOTEPHBIE
TEXHOJIOTHH,
pabortathb c
npodeccnoHaTEHBIMH
Oaszamu JaHHBIX,
npodeccrnoHaIbHO
opopMIIATH u
MIPEJICTaBIISTh
pe3yabTaThl  HOBBIX
pa3paboTok

B OMOJIOTMYCCKUX HAyKax MU
o0Opa3oBaHuH;

OIIK-6.2. PaGoTaer c
podecCHOHATbHBIMH
0azaMu ¥ OaHKaMH JAaHHBIX B
n30paHHOI obnactu
npodeccnoHaTbHOMI
JIEATEIIbHOCTH;

YmMmetb paboTats ¢
po¢eCCHOHAIBHBIMU 0a3aMH
nanabix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B o0iacT MOJIEKYJISPHOM
ouonoruu

Bnaners HaBbIKamMu paboOTHI ¢
po¢eCCHOHATBHBIMU 0a3aMH
nanubix: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP,
ClinVar) B 061acTi MOJICKYJISPHOK
ouonoruu

OIIK-7. CnocoGeH B
chepe cBoeit
npodeccnoHaTbHOM
JeSITeIbHOCTH
CaMOCTOSITEITLHO
OTIpeeIsATh
CTpaTETHIO U
npo0yeMaTuKy
HCCIICAOBAHMIA,
MIPUHUMATD PEIICHUS,
B TOM YHCIIE
WHHOBAIIMOHHBIE,
BBIOMpATh U
MOJIU(UIIPOBATH
METOJbI, OTBEUYATh 3a
Ka4yecTBO paboT u
BHE/IPEHHE UX
pe3yJIbTaToB,
o0ecrnieunBaTh Mephbl
MIPOU3BO/ICTBEHHOM
0€30MMacHOCTH NPU
peleHnu
KOHKPETHOU 3a7a4u

OIIK-7.1. Ucnonw3yer
3HAHUA 1 OCHOBHBIC
NCTOYHHUKHU U METOAbIL
MOJIyYECHUS
npodeccnoHaTEHOM
nHOpMAIINHY, HATTPABIICHHS
HAYYHBIX UCCIICIOBAHHIA,
COOTBETCTBYIOIINX
HAIPABJICHHOCTHU MPOTPAMMBI
MarucTpaTyphl;

3HaTb OCHOBHBIE METOIbI IOJYUCHUSA

npodecCuoHaIbHOW ~ WH(pOpMaIUH,
HaIPaBIICHUS HayYHBIX
UCCIICIOBAaHHI B o0acTu

MOJICKYJISIPHOUM OHoJIoTHr

OIIK-7.2. BeisBnsier
MEPCIIEKTHBHBIC TIPOOJIEMBI U
(bopMyUpyeT IPUHIIUIIBI
pelIeHUs aKTyaIbHBIX
HAy4YHO-HCCIICI0BATEIILCKIX
3a/1a4 Ha OCHOBE
HCITOJIb30BaHHS
KOMIUIEKCHOM MH(OpMaIInH,
B TOM YHCJIE Ha CTHIKE
oOJracteit 3HaHUS,

YMeThb BBIABIATH MEPCIEKTUBHBIC
npoOsieMbl U CHOCOOBI  peIIeHUs
aKTyaJbHbIX Hay4HO-

HCCIIEN0BATENIbCKUX 33/1a4 Ha OCHOBE
HCIIOJIb30BAaHUS KOMIUIEKCHOU
nH(popMaIuu, B TOM YHCIIe Ha CTHIKE
MOJIEKYJISIPHON OWOJIOTMH W TEHHOU
VHKCHEPUHU

Bnagers  HaBblkaMu  paboTBl  C
KOMIUIEKCHOW HMH(OpManuei, B ToM
YUCJIE HAa CTBIKE MOJIEKYJIIPHOMN
OMOJIOTMH U TeHHON MH)KEHEPHHU

[TK-1. Cnocoben
TBOPYCCKH
HCIOJIb30BaTh B
Hay4YHOU U
MIPOU3BO/ICTBEHHO-
TEXHOJOTUYECKOU
NeSITeIbHOCTH 3HAHUS
(dbyHIaMEHTaTBHBIX U
MIPUKIAIHBIX
pa3eiioB AUCIHILTAH

IIK 1.1. 3naer
TEOPETUYECKHE OCHOBHI,
METOHOJIOTHIO M METOIBI
WCCIIETIOBAHMS B BBIOpaHHOM
oOacTtu.

3HaTh OCHOBHBIE METO/IbI
HCCIIEIOBAHU B oOJactu
MOJIEKYJISIPHON OWOJIOTMH W TE€HHOU
WH)XEHEPUH.

IIK 1.2. Ymeer
OCYIIECTBIISITH HAYYHO-
HCCIIEI0BATENbCKYI0 paboTy
B BBIOpaHHO 001acTH

Ymetb MIPOBOJIUTH Hay4HO-
UCCIIEIOBATENbCKYI0  paboTy B
00JacTl MOJIEKYyJIIpHOW OMOJIOTUH U
TeHHOM MH)KEHEPUH.




(Momyeit),
OTIpEeJIeIAIOIIUX
HaIPaBJICHHOCTh
(mpocuin)
IPOrpamMMBbI
MarucTpaTyphl.

HUCCiIcaJO0BaHUs.

npeacCTaBJICHUA.

1IK'1.3. Bnageer HaBbIKaMH | ByajeTh HaBBIKAMU — aHANH3a |
00pabOTKH MOTYyYEHHBIX 00paboTKH  pe3yJbTaTOB  HAy4HO-
PE3yIIbTaTOB U UX UCCIIEIOBATEIbCKOW  paboThl B

00J1aCTH MOJIEKYJISIPHOM OMOJIOTHH H
T€HHOW MHXKCHEPUHU.

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUSA Y4eOHOM M CHUIINHBI

2.1. Tunsl 32124 Npo(ecCUOHANBHON AeATEILHOCTH

3agaun

npodecCuOHATbHON

JESITSIIbHOCTH,

KOTOpBIE

Jexar B

OCHOBC

mpernogaBaHusg y‘IG6HOﬁ JUCIUIIIIMHBI. HAYYHO-HUCCIICA0BATECIIbCKAsA, IICAaroru4yccKas.

2.2. IlepeyeHb KOMIETEeHUMH, HHAUKATOPOB IOCTHKEHHUS] KOMIIETCHIUI W
HHAEKCA TPYAOBOH (PYHKIMH

Homep HNuaexc Ilepeuenn
Homep/ nnaexc i
Y WHAHKATOpA o TPYAOBOM NPAKTHYECKUX
KOMIIETeHIIH U HKIHH U ee HABBIKOB I10 €HOYHbIE
11/ Ne KOMIIETEHIIUM y On
(MM ero 4acTu) ( ) CoA€CpKAHUE OBJIAICHUIO cpeacrsa
WIH ero 4YacTu) u -
u ee coepiKaHue KOMICTCHIIHEN
€ro cojaep:kanue
1 2 3 4 5 6
1| YK-1. Cnocoben | YK-1.1. MIOMCK KOHTPOJIbHAS
OCYIIECTBJIATh AHanuzupyer HEOOXO0IMMOM paborta,
KpUTHYCCKUN npodJIeMHYO HAay4YHOU cobecemoBanue,
aHajiu3 CUTYyallMIO Kak uH(pOpMaInu; TECTUPOBAHHUE,
HpO6J‘IerII>IX CUCTEMY, BBISIBIISIS CHOCOGHOCTS CHTYAIHOHHbIE
UTyalnid H TaBJISIOITI
cHTyan a ©C COCTaBJIAIONIHE CaMOOpraHu3alMi U | 33J1a4u
OCHOBE U CBS3U MEXAY
camM000pa30BaHUIO
CHUCTEMHOTO HUMU.
noaxona, VK-1.2.
BBIPaOATHIBATH AHanmuzupyer
CTPATETHUIO POOJIEMHYIO
NENCTBUN CUTYaLIMIO KaK

CUCTEMY, BBISBIISIS
€€ COCTaBIIAIOIIHE
U CBSI3U BHYTPH;
OCYIIIECTBJISIET
MOMCK BapUAHTOB
pereHust
MMOCTaBJICHHOMN
poOIeMHOM
CUTyaluu;
onpeaensier
CTpATETUI0




JOCTHIXCHHUA

IIPpUHHUMATh

[IOCTaBJICHHOMN

LEJIH.

YK-1.3.

[Ipumensier

HaBBIKH

KPUTUYECKOTO

aHanm3a

poOJIEMHBIX

CUTYyalHil Ha

OCHOBE

CHCTEMHOTO

oJaX0/a U

orpenenser

CTpaTeruio

JNEUCTBUN 11

JOCTH)KEHUS

IIOCTaBJICHHOU

1eJIU

| OTIK-6. OIIK-6.1. CIOCOOHOCTh KOHTPOJIbHASL

Criocoben Hcnons3yer CaMOCTOATEIIEHO pabora,
TBOPYECKH 3HaHUA O MyTAX U UCIOJIL30BATh cobece10BaHUE,
IPUMEHSATH U HEPCIEKTHBAX COBPCMCHHBIC CUTYyallIOHHbIE
MOIM(HUIMPOBATL | NPHMMEHEHHMS KOMITBIOTCPHBIC 3a7a4H,
COBPEMEHHBIE COBPEMEHHbIX TCXHOJIOTHH [T IICbMEHHOE
KOMIIBIOTEPHBIE KOMIIBIOTEPHBIX MIpOBEACHI TECTUPOBAHUE
TEXHOJIOTHH, TeXHONOMI B TEOPETHIECKOH 1
paboTaThb ¢ B OTOrIECKIX HKCIIEPUMEHTATBHOM
npodeccrHoHaIbH Hay4HO-
bIMU 0a3aMu Hayxax UCCIe10BaTeIbCKON
JTAaHHBIX, obpasoBaHiH. paboThI
npogeccuoHalbH OTIK-6.2.
0 0)OPMIATE 1 Pabotaer c
TIPEICTABIIATh npodecCHOHATBHBI
pe3yJIbTaThl MU 0azamMu U
HOBBIX 0aHKaMU JIaHHBIX B
pa3zpaboTok n30paHHOM

obmnactu

pohecCuoHANIBHO

U eATeNbHOCTH.

| OIIK-7. OIIK-7.1. CITOCOOHOCTh KOHTPOJIbHAS

Cnoco0eH B Hcnonb3yer CaMOCTOSITEJIBHO paborta,
chepe cBoeit SHAHUS U MIPOBOJIUTH cobecenoBaHue,
npo(ECCUOHANBH | ocHOBHBIE TEOPETUYECKYIO U CUTYyallMOHHbIE
OU NEATENBHOCTH | 1ot SqHIKH 1 OKCIIEpUMEHTABHY | 33aJauH,
CaMOCTOATENBHO | roro iy romryuerms 10 NUCbMEHHOE
OTIpENIeNATh Hay4YHO- TECTUPOBAaHUE

npodeccuoHaIbHO
CTpaTeTHIo U . UCCIIEI0BATEIBCKYIO
poOJIeMaTUKyY i nupopmaiy, paboty B obnactu
HCCIIEA0BAHUH, HarpaBJICHHA MOJIEKYJISIPHOU

HayH"HbIX OMOJIOTHU U




pellieHus, B TOM | UCCIEeI0OBaHU, CMEKHBIX
qucle COOTBETCTBYIOIINX JUCLUILINH
WHHOBAllMOHHBIC, | HanpaBJIEHHOCTU
BBIOMPATH U IPOrpaMMBI
MOZMHIHMPOBATE | \iarycTpaTyphL.
METOZEL, OIIK-7.2.
OTBEYaTh 3a BAISIBISCT
Ka4yecTBO paboT u
BHEPeHHE HX MEPCIICKTHBHBIC
PE3yITBTATOB, npoOJIeMBbI U
00ecIeunBaTh (bopmymupyer
MepbI TIPUHITAIIBI
MPOU3BOJACTBEHHO | PCIICHUS
i1 0€30MacHOCTH | AKTyaJIbHBIX
IIPU pelICHUN HAYy4YHO-
KOHKPETHOM UCCIIEI0BATEIbCKH
3anaqdu X 3aJ1a4 Ha OCHOBE
UCTIOJIb30BaHUS
KOMIUIEKCHOU
uHpopmanuu, B
TOM YHUCJIE Ha
CTBIKE 00MacTeit
3HAHUS,
| IIK-1. Cnocobern | IIK 1.1. 3Haer CHOCOOHOCTD cobecenoBaHue,
TBOPYECKH TEOPETUICCKHE MIPUMCHSITH Ha CUTYaIllMOHHBIE
UCIIOJIb30BAaTh B OCHOBBI, MIPAKTHUKE OCHOBHBIEC | 3a/1a4H,
HAyYHOU H METOJIOJIOTHIO U METO/TBI MUCHEMEHHOE
MIPOU3BOJICTBEHHO | METO/IBI IPOBEJCHUS, TECTUPOBAHUE
- HCCIIEI0BAHUS B 00paboTKu 1
TEXHOJIOTUYECKON | BHIOpAHHOM aHanm3a
JeSITeTbHOCTH o0macTH. pe3yIbTaToB
3HaHUS IIK 1.2. Ymeer Hay4yHO-
(dbyHIaMEHTAIBHBI | OCYIIECTBIISITh HCCIIEIOBATEIIbCKOM
X U MIPUKJIQIHBIX | HAy4YHO- paboTsI
pa3znenon HCCIIEIOBATEIIbCKY
TUCIUILTUH 10 paboTy B
(Momyneit), BbIOpaHHOM
ONPEEAIOIINX obnactu
HAINPaBIICHHOCTh | UCCJICIOBAHMSIL.
(mpocun) I1K 1.3. Bnaneer
MIPOrPaMMBI HaBBIKAMU
MarucTpaTypahl. 00paboTkH
MOJTyYEeHHBIX
pe3yNbTaTOB U UX
IPEJICTABJICHHUS.

3. Conepxxanmne padoydeil NporpaMmbl

3.1 O6beM yueOHO# JMCUMIVINHBI (MOAYJIs1) U BHBI Y4eOHOH padoThl

Buj yueOHoit padoThI

Bcero uacos/

Cemectpsl




3aYeTHBIX 2
eTHHHUIL
4acoB

1 2 3

KontakTHasi paGoTa (Bcero), B TOM 4uclie: 84/2,33 84
Jlexruu (JI) 28/0,78 28
[Mpaktuyeckue 3austus (I13), 56/1,55 56
CamocTrosiTe/ibHasi padoTa 00y4yarouierocsi, B TOM 4ucle: 168/4,67 168
[ToaroroBka k 3ausatusm (I13) 114/3,17 114
[Toarororka k Tekymemy koutpoito (I1TK) 36/1,0 36
[TonroroBka k npomexxyrounomy koHtpodo (I111K) 18/0,5 18
Buja npomexxyTouHoii arrectanmu | Dx3ameH () 36/1,0 36
yac. 288 288

HUTOI'O: O6mas TpyA0eMKOCTb
3ET 8 8

3.2. IlepeyeHb pa3gesoB Y4eOHOH JUCHUILVIMHBI M KOMIIETEHUHH C

YKa3aHue€M COOTHECCHHbIX ¢ HUMH TEM Pa3ja€/Ji0B JTUCIHHUILINHDI

Neni/m HNupexc HaumenoBanue
KOMIIeTeHIIH pasaeJia yueOHOM Conep:xkanue pasaena (TeMbl pa3iesioB)
" AMCUHMILINHBI

1 2 3 4

1. | YK-1 B .
OITK-6 BEJICHHE B Kpatkas wucropus CTaHOBJIEHUS MOJIEKYJISIPHOMN
OIK-7 MOJIEKYJISIPHY IO O6uosnoruu. OCHOBHBIE OTKPBITUS MOJIEKYJSPHOM
K-1 OMOJIOTHIO Ouosoruu. 3aayu MOJIEKYJIIpHOU OMOJI0TUI

2 | YK-1 Mukpockonusi. PeHTreHOCTpYKTYypHBIM — aHau3.
OIIK-6 MeTosl MONEKYISPHOIL PannoaxkTuBHBIC HU30TOIIBL.
OIIK-7 - yp VYabTpaneHTpudyrupoBaHue. Xpomarorpadus.
K-1 ' Onexrpodopes. Kynbrypa knerok. beckierounsie

cUcTeMbl. MOHOKJIOHAJIbHbIE AaHTUTETIA.

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

4. | YK-1
OlIK-6 CrpoeHue u  CBOMCTBa NENTUIHOM  CBS3HM.
OIIK-7 Menruypt u benxn CrtpoeHue, cBoiicTBa U QYHKIUH METITHIIOB
IK-1

5. | YK-1 [lepBuuynas  cTpykTypa  OenkoB.  BTopuuHnas
OIIK-6 CrtpykTypHas CTpYKTypa  O€JIKOB.O.-CIIUpPaib,  [P-CTPYKTYpBHI.
OIIK-7 opraHusanus 6eIKoB CsepxBTrOopuuHas ctpykrypa. JJomensl Tpernunas
[K-1 cTpykTypa ©Oenka. CBs3u craOuimsupyroume




TPETHYHYIO CTPYKTYpy OEJIKOB.
CTPYKTYpa OEIIKOB.

YerBepTUuHas

6. | YK-1 [lepBuyHas CTpyKTypa HYKJIEHHOBBIX KHCIIOT.
OIIK-6 Kondopmanus KOMIIOHEHTOB HYKJIEMHOBBIX
HyknenHoBbIE KUCIOTBHI,
OIIK-7 K KkuciaoT. MakpomosiekyisipHas ctpykrypa JJHK.
K-1 Homumopdusm nsoiinor crnmpamun JTHK. dopmer
JHK. Cepxcnupanuzamnus JIHK, Tononzomepasbl

! SOIEI%_E; Crpykrypa u pynkius PHK. Makpomonekynspras
OIIK-7 PHK crpykrypa PHK. Buner PHK. Konuennusa «Mwup
K-1 PHK».

8. | YK-1 Crpyktypa OaxTepranbHON XPOMOCOMBI.
OIIK-6 CrpykTypa MPOKAPUOTUYECKUX TEHOB.
OIIK-7 bakrtepuanbable miuazmunel. CTpyKTypa TIeHOMaA
K-1 Crpykrypa TE€HOMOB | DYKapuoT. Kunernka peacconuanuu

[IpO- U DYKapuoT nenarypupoBanHoi JIHK u cnoxkHOCTH reHoMma y
sykapuoT. IlocienoBarenpHOCTH — HYKJIEOTHIIOB
9YKapUOTHYECKOIO reHoma. Crpykrypa
9YKapUOTHYECKOI0 FeHOMa

9. | YK-1 benku u GepMeHThI, y4acTBYIOIUE B PEIIMKALUU
OIIK-6 JHK. Perummkanus xpomocomsl E.coli. Perummkanus
OIIK-7 Penmaianus AHK XpoMocoM y a3ykapuor. buocuntes JIHK Ha
[1K-1 matpuuie PHK (oOpaTtHast Tpanckpunimst)

10.| YK-1 PHK-nonumepassl. MHunmanus TpaHCKPHIILIHU.
OIIK-6 OnoHranus. Tepmunanus TPAHCKPUIILUH.
OIIK-7 Tpanckpuris y Perynsiuss  TpaHcKpunuuu. — AKTHBaTOpbl U

POKapHOT '

I1K-1 penpeccopsl Tpanckpunuuu. OnepoH. HeratusHas
U TIO3UTUBHASI PETYIISILIMSL.

11.| YK-1 Perymsuus
OIIK-6 TPAHCKPUIILIUU y | Perymsiuust tpanckpunuuu y 0akrepuodara A.
OIIK-7 6akteprodara A.

IK-1

12.| YK-1 PHK-nomumepaspl.  PakToppl  TPAaHCKPHUIILIHH.
OIIK-6 Tpauckpumiws y | PeryisTopHbie TMOCIEI0BATEIBHOCTH: JHXAHCEPHI,
OIIK-7 3YKapHoT. CalJIeHCOPHI, a/JaANTOPHBIE SIIEMEHTH. MeIHaTophL.
TK-1 [IpoayKThl TPaHCKPUIIIIUU

13.| YK-1 XpomaTuH M obwas
OIIK-6 (ToTanmpHas) perynauus | AUeTUaMpoBaHue THCTOHOB. DochopunrpoBaHue
OIIK-7 TPaHCKPUIILIAN y | THCTOHOB. JIeMUHYIIMSI XpOMAaTHHA
TK-1 9YKapHuoT

14.| YK-1 [Iponeccunr y npokapuor. IIponeccunr TPHK u
OIIK-6 pPHKYy sykapuor. Ilpouneccunr MPHKy sykapuor.
OIIK-7 IIpoueccunr PHK MexaHu3msl clulaiicuHra. AJbTepHATUBHBIN CIUIAi-
TK-1 CHUHT. Y aJleHHE «JIMIIHUX» MOCIEA0BaTENbHOCTEM.

[Ipucoenunenne nMoauUKaLUs HyKJICOTH/IOB.

15.| YK-1 Pacniag MPHK Pazpymenne MPHK Oakrtepuii ¢ 5-xonma: sdpdexr

OIIK-6 nonoxkenuns. Paspymenne MPHK sykapuor ¢ 3-




OIIK-7 koHma. Pomp momu(A) ¢parmenra. BausHue
IIK-1 NpOAYKTOB  TpaHcisiumu Ha  pacnag  MPHK.
Bimstaue nmurannoB 6enka Ha pacnag MPHK.
16.| YK-1 I'enernueckuit kox. AKTHBanusi aMHHOKHCIIOT.
OIIK-6 Pubocomsl. PuGocomanbusie PHK. Cas3biBanue
OIIK-7 amunHOKHCIIOT ¢ MPHK. dyHKIIMOHAIBHBIE HEHTPBI
TK-1 pubdocom. MHunmanus, 37M0HTaUs U TEPMHHALUSL
buocunres OemnKa: | TPAaHCKPUIIIHH. [Toncomsl. Ocobennoctu
TpaHCISILMA,  (DOJIIUHT, | TPAHCISIUMUA Yy TPOKAapUOT U B MUTOXOHAPUSX.
MOU UKL, WHruburopsl  TpaHCHAUMM Y  IHPOKApHOT MU
AYKapHOT. donauHr OCJIKOB. ®DakTopHl,
OIIpENIeNIAIONNE POCTPAHCTBEHHYIO  CTPYKTYpY
6enxoB. Mozaenu cBopaunBaHus O6enkoB. DaKkTOpEI
dhonaunara. GepmMeHTH! HOITUHTA.
17.| YK-1 y
OIIK-6 PexoMGHHAIIS ['omonornynast pexkomOuHaIus, caTcnenuduyHas
OIIK-7 peKOMOMHALMSA, SKTOIMYECKasi peKOMOMHALINS
IK-1
18.| YK-1 [TporpamMmmupyemast
OIIK-6 KJICTOYHas cMmepTh | [Iporpammupyemas KjaeTouHasi cMepTh (aronTos)
OIIK-7 (amorto3)
IK-1
19.| YK-1 IIpenmer u 3amaun reHHou mHxkeHepuu. Passurue
OIIK-6 METOJIOB MOJICKYJISIPHOM reHeTuku. IIpakTudeckoe
OIIK-7 HCIIOJIb30BAaHNE HAYYHBIX JOCTHKEHHMH B 00J1acTH
TK-1 (U3NKO-XUMHUYECKOW OHOJIOTUU B OMOWHIYCTPHUH.
OOmast cxema MpOBENEHHS] TE€HHO-MH)KEHEPHBIX
OOmme npuHIUNbl U | paboT. DepMeHTHl T'eHETHYECKOH HH)KEHEepHUH.
METO/IbI TeHHOM | MeToabpl KOHCTPYUpPOBaHUS THOPUIHBIX MOJIEKYJ
WH)XEHEPUU JHK in vitro. Bekropusie wmonekynsr JIHK.
Beenenue wmonexkyn [IHK B kierku. Meroasl
orbopa  ruOpUAHBIX  KJIOHOB.  PacmmugpoBka
HYKJICOTUJJHOM TOCJIeA-BaTeIbHOCTH (ParMEeHTOB
JHK. Ammnudukanus nocienoBatensHocteit JTHK
in vitro.
20.| YK-1 Beenenue minasmuaHbix U (arosbix Mosekyn JHK
OIIK-6 B KieTku E. coli. CTpoeHHe KIIETOYHOU CTEHKU
OIIK-7 rpaMoTpulaTenbHblX  Oaktepuil.  CdepomiacTsl.
TK-1 «Kanbruenbie» KOMIIETEHTHbBIE KJIETKH.
Bekropnas CHCTEMA | Bnexrponopanus. Ynakoska JIHK ¢ara nam6ra B
I'PaMOTpHLATCIEHON Karncusl in Vitro. Mosiexynsipasie BEKTOphI E. coli.
6aK_TepHH Escherichia Kionupyromiue TUTa3MUTHbIE BEKTOPBI.
coli Monexynspusie BekTopel Ha ocHoBe JIHK dara
nsamoa. HckyccTBEeHHBIE OaKkTepHaIbHbIE
xpomocomsbl. Paszmuasl. KinoHupyrommue BEKTOPbI
Ha OCHOBE HUTEBHJIHBIX (haroB. DarMumbl.

BCKTOpHLIC I1asMu/JbI, OGCCHC‘-II/IBaIOIJ_II/Ie HpHMOﬁ




otbop THOPUTHBIX JHK. Bexkrops,
00eCIICYNBAOIINE SKCIIPECCUIO UY)KEPOTHBIX ICHOB
B kierkax FE. coli. Bexropel E. coli,

JNCTEPMUHUPYIONIME  CEKPEIHI0  YYXKEPOTHBIX
OeIKOoB.
21.| YK-1 KoHcTpynpoBaHue CEKpeTUPYIOIIMX OPraHU3MOB.
OI1K-6 Okcnpeccus 1 Merab B
eTabonuyeckas HHKeHepus. Beiienenue
BBIJICIICHUE IIEJICBBIX
OIIK-7 6 TeHETHYECKU-MOAU(PHUIIMPOBAHHBIX OPraHU3MOB |
€JIKOB
IIK-1 npobiiemMa yialeHust MapKEPHBIX T€HOB.
YK-1 OCTHXKECHHE
22. A . Oddekr 103pl TEHa NPU  MOJICKYJISIPHOM
OIIK-6 MOBBIIIICHHOW
OIK-7 KJIOHUPOBAHHH. Bnusiaue 3 PEKTUBHOCTH
- MPOAYKIIUU 0emKoB,
MK-1 TPAHCKPHITIUU KIOHUPOBAHHBIX T€HOB Ha YPOBEHb
KOJUPYEMBIX  Te€HaMH,
ux okcnpeccuu. lloBeimenne 3G HEKTHBHOCTH
KIIOHUPOBAaHHBIMU B
. .| tpancnsimun - matpuunbix  PHK  Crabunmszanus
KJIETKaX Escherichia .
coli gyxepoaasix MPHK u 6enkoB B knerkax E. coli.
23.| YK-1 CpaBHHTEIIBHBIH aHaJK3 OpraHu3alui
OIIK-6 peamu3any  TEHETHYeCKOoW  WHpoOpMalMH Y
OIIK-7 Dkcrpeccust MPOKapHOTa u AYKaApHOT. Dkcrpeccust
TK-1 KJIOHUPOBaHHbBIX XPOMOCOMHBIX JYKAPHOTHYECKUX TCHOB B KJIETKaX
JYKapUOTHYECKUX TE€HOB | E. coli. KnonupoBanue JIHK-xomnwmit
B kierkax Escherichia | sykapuornueckux  matpuunbix PHK u  ux
coli sKcipeccus B Kietkax E. coli. Dxcnpeccus B E. coli
XHUMHUKO-(EPMEHTATUBHO CHUHTE3MPOBAHHBIX TCH-
HKBUBAJICHTOB dyKapUOTUIECKUX MOJIUTIETITHIOB.
24.| YK-1 Beenenne wmomexyn JHK B xmerkm Bacillus.
OIIK-6 CtpoeHue KIeTOYHOU CTEHKU TPaMIONI0KUTEIbHBIX
OIIK-7 Oaxtepuil. Tpanchopmalis KOMIETEHTHBIX KIIETOK.
TK-1 YHuBepcalbHble METOJbI BBEIEHHUS IUIa3MHI.
Tpaucdekius. Monekymsipabie Bektopbl Bacillus.
Knonupytomue BEKTOpPbI Ha OCHOBE IUIA3MUJ
CTapUIOKOKKOB U CTPENTOKOKKOB. BekTopsl Ha
I'enHo-MHXEHEpHAs .
ocHoBe tasmua Bacillus. BekropHbie muazmupl,
cucreMa e .
pemuimpytomuecss B B. subtilis u B E. coli.
TPaMITOJIOKUTETHHBIX
N . BekTopHas cuctema  CEKpelMH  Uy>KEPOJIHBIX
OakTepuii poaa Bacillus .
oenkoB w3 iuerok Bacillus. ITnaszmungabie
WHTErpaTUBHBIE BEKTOphl. (DaroBble  BEKTOPHI.
JKcrmpeccusi  9y)KEpOJHBIX TEHOB B KIIETKaX
Bacillus. OcoGeHHOCTH CTPOCHUS M IKCIPECCHUU
TCHOB TPaMIOI0KHUTEITHHBIX OaKTepHid.
OnTuMu3aIus SKCIPECCHU KIOHUPOBAHHBIX T'€HOB.
CraOniIbpHOCTD IJIa3MUL B KileTKax B. subtilis.
25.| YK-1 I'enetuyeckas Bsenenue MOJIEKYJI HK B KJIETKH
OIIK-6
OIK-7 WHXEHepUs MiekonuTapmux. Beenenune BupycHbsix JIHK.
KYJIbTUBUPYEMBIX Beenenne mmasmung  u dparmentoB  JIHK.

IK-1




KJIICTOK MJICKOIIUTAKOIIUX

CrabunpHocTh THOpUAHBIX Mosnekyn JIHK B
KyJIbTUBUPYEMBIX  KJIETKaX  MJICKOIHTAIOIIHX.

I'enernueckas TpaHcpopmarus KJIETOK
MJICKOUTAOIMUX. [ 'eHeTnueckas TpaHcpopMmaius
MYTaHTHBIX JTUHUH. Korpanchopmanus.
JlIoOMUHaHTHBIE  aMIUTMQUIMPyEMble  MapKepbl
TeHETUYECKOW  TpaHchopmamuu.  DNHUCOMHBIE
BEKTOPBI FEeHETUYECKOM TpancHopMaIlim.

Perynupyemasi sxcripeccust 11€J1IeBbIX T€HOB

26.

VK-1
OIIK-6
OIIK-7
I1K-1

TpchreHHHe KUBOTHBIC

[lonyyeHne TpaHCTeHHBIX KUBOTHBIX. KieTku
TEPATOKAPIIMHOMBI ~ MBIIIIH. MukpouHbeKIUs
OOIUTOB. OMOpPUOHANIBHBIE CTBOJIOBBIE KJIETKH.
PerpoBupychel. Dkcnpeccusi TeHOB B TPaHCTEHHBIX
MBIIIaX. Tpancrenubie KUBOTHBIE B
(GyHIaMeHTaNbHBIX HCCIeAoBaHUAX. HokayTHbIe
MbIKM. Perynnpyemoe BKIIIOUEHHE-BBIKIIOUYECHHE
reHoB iN ViVO. bruorexHoJgornyeckoe MprUMEHEHHE
TPAHCTEHHBIX KUBOTHBIX.

27.

YK-1
OIIK-6
OIIK-7
I1K-1

HOqueHI/Ie n aHaJlu3
TPAHCTCHHBIX paCTeHI/Iﬁ

[lepenoc reHoB B pacTeHHs U3 OakTepuil poja
Agrobacterium. HWcrnonb3oBanme mmnazmun Ti A.
tumefaciens asst co3maHust TPAHCTEHHBIX PACTECHH.
[lonyueHue TpaHCTEHHBIX PACTEHUH C IMOMOIIbIO
OuHapHO# BekTOpHOH cuctembl A. tumefaciens.
DKcrIpeccusi M HaclleJOBaHUE YY>KEPOJHBIX I'€HOB,
BBEJICHHBIX B pacteHus B coctaBe T-JIHK. IIpsmoit
METOJ BBEJICHUS TpaHcreHa B pacTeHus. CUHTE3 B
pPaCTeHMSIX UYKEPOJHBIX OENKOB MEIUIIMHCKOTO
Ha3HaueHUs. TeparneBTUYECKUE U JUArHOCTUYECKUE
anTtutena. Cheno0HbIe BakUHEL. [lepeHoc TeHOB B
pacTeHuss C TOMOIIBI0 BUPYCOB. TpaHCreHHas
CHUCTEMa XJIOPOIUIACTOB. bBENnKOBBIM CIUIAaMCHHI B
TPAaHCT€HHBIX PACTEHUSAX. YJaJ€HUE MapKEPHBIX
IF€HOB W3 TPAHCIEHHBIX pacTeHui. TpaHCTeHHbIE
pacTeHusT C HOBBIMU  OMOTEXHOJIOTMUECKUMHU
CBOMCTBaMH. TpaHCT€HHBIE PACTEHHUS B CEIBCKOM
XO3SIIICTBE

28.

YK-1
OIIK-6
OIIK-7
[K-1

I'eneTnueckas "
KJICTOYHAs] MHKCHEPUSI U
0100€e30I1acHOCTh

buobe3zonacHOCTh B KJIETOYHBIX, TKAHEBBIX M
OpraHoreHHbIX  TexHojorusax. Kmaccudukarms
PUCKOB  IIpM  HUCIIOJIB30BAaHUU  TE€HETUYECKH
MOJIU(UIIMPOBAHHBIX pacTeHui. [Tumessie,
DKOJIOTUYECKHE UM arpOTEXHUYECKUE  PHUCKH.
CaoiicTBa TPAHCT€HHBIX O€eJIKOB. Puckun
TOPU30HTAIILHOTO nepeHoca TPaHCT€HHBIX
KOHCTpyKIUi. buostnyeckue mnpobOieMbl TEHHOU
VHKEHEPUH, reHOTepanuu, KJIOHUPOBAHUS
YeJIOBeKa W JKUBOTHBIX. ['ocynapCTBEeHHBIN




KOHTPOJIb U TOCYJapCTBEHHOE PEryJIUpPOBaHHE B
00J1acTi TeHHO-MH)KEHEPHOMU AeSITeTbHOCTU

3.3. Pazaeqnbl y4eOHOM JMCHUILIMHBI, BUAbI Y4eOHOM AeATEILHOCTH U (DOPMBI
KOHTPOJIS

Buabi yueoHoii DopMbI
AesiTeJIbHOCTH, BKJIKOYas TeKylier
CaMOCTOSITEJIbHYIO Pa0doTy 0
o0yuarouuxcst KOHTPOJI
Nen/ Ne HanmenoBanue pa3zjiesa yueOHoil (B uacax) "
ycneBae

n cemee AMCHUIJIMHBI (MOIYJIs1)
Tpa MOCTH
(no
Heoenam
cemecmp

a)

J JIP | II3 | CPO | Bcero

1 2 3 4 5 6 7 8 9

1. 2 MMHCbMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
orpoc,
KOHTPOJIb
Has
pabora,
cobeceno
BaHHE 110
CUTYyaIIHO
HHBIM
3a7a4am

BBenenve B MONEKYISIPHYIO OHOJIOTHIO.
Metonel  MOJEKyNsspHOW — Owosioruu. | 2 - 4 16 22
AMUHOKHUCIIOTHI

2. 2 4 cobecenno
BaHUE 110
CUTYyaIHO
Ientuaet u  Oenku.  CTpykTypHas HHBIM
opranm3anus  OenkoB. HykiewHOBBIE | 2 - 28 34 | 3amauawm,
kucnotel, JJHK MMCHbMEH
HOE
TECTHPOB
aHue

3. 2 4 YCTHBIH
ompoc,
2 - 20 26 | KOHTpPOJIb
Hast
pabora

PHK. Crpykrypa TreHOMOB 1Ipo- H
sykapuot. Pemmkarus JTHK




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

16

22

KOHTPOJIb
Has
pabora,
MUCbMEH
HOE
TECTHUPOB
aHue,
YCTHBIN
oIpoc

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

16

22

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

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

16

22

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

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

12

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




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

14

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

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

12

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

10.

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

10

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

11,

I'eneTnueckas VHXECHEPHUS
KYJIbTUBUPYEMBIX KJIETOK
MJIEKOITATAFOIINX

14

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




12,

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

12

18

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

13,

[lonyuenue u aHanM3 TPAHCTEHHBIX
pacTeHui

10

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

14,

I'enetnueckas ¥ KJIeTOYHAs WH)KEHEPHS
1 01M00e30IacHOCTh

10

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

DKk3a

36

HUTOIO:

28

56

168

288

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

Ha3panmue Tem Jekuuii y4eOHOMH AUCHHMIIIMHBI (MOXYJIs)

Cemectp

2




1 | BreneHue B MOJICKYJISIPHYIO OMOJIOTHIO. METOIbI MOJICKYJISIPHOM 9
Ononaoruu. AMUHOKHCIIOTBI

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

4 | TpaHCKpHIILHUS Yy IPOKAPUOT. Perymsuus TpaHcKkpunuuu y 6akteprodara 5
A. TpaHckpumus y 5yKapuor.

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

6 | buocunres 6enka: TpaHcsiys, GonauHT, MoaubuKalus. PekomMOnHarms. 5
[TporpamMupyemast KIIETOYHAs CMEPThH (AIOITO3)

7 | OO1uMe NPUHIUIIBI U METOIbI TCHHOW WHXKeHepuu. BekTopHas cucrema 5
rpamorpuiatensHoi 6akrepun Escherichia coli

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

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

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

11 | I'enernveckast MHKEHEPHUS KYJTbTHBHPYEMBIX KIETOK MIICKOIUATAIOIIAX 2

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

13 | [Toxy4eHue M aHATTN3 TPAHCTEHHBIX PACTEHHH 2

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

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

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

A. TpaHCKpHUIIIUS Y 3yKapHUOT.




5 XpomatuH U oO0rmiasi (ToTajabHas) PETYISIIHS TPAHCKPHUIIHH Y JYKApUOT. 4
ITpoueccunr PHK. Pacmax MPHK
6 | buocunres Oenka: TpaHCIAIus, GOIIUHT, MoaubHUKaIKs. PekoMOuHarms. 4
[IporpamMmmupyemas KiieToyHasi CMEpTh (aronTo3)
7 | OOmue MpUHIMIBI ¥ METOJABI T€HHOW WH)XKCHEepHH. BeKkTopHas cucrema 4
rpamorpuarensHoi 6akrepun Escherichia coli
8 | Dkcmpeccus U BBIZCICHHE IENIEBBIX 0€KOB. JlOCTHKEHHME TOBBIIICHHON 4
NPOIYKIHMH OEJIKOB, KOJUPYEMBIX T€éHaMH, KJIIOHUPOBAaHHBIMU B KJIETKaX
Escherichia coli.
9 | Dkcnpeccus KIIOHUPOBAHHBIX YKAPHOTUYECKUX T€HOB B KJIETKAX 4
Escherichia coli.
10 | I'eHHO-MHXEHEPHAsI CHCTEMa TPAMITOJIOKUTEIBHBIX OaKTepuil poa 4
Bacillus
11 | I'enerndeckast HHXKEHEPHS KYJIbTHBUPYEMBIX KICTOK MIICKOITHTAIOIINX 4
12 | T'enernueckas MH)KEHEPHUS KYJIbTHBUPYEMBIX KJIETOK MJICKOMUTAIOIINX. 4
TpaHCreHHBIC )KUBOTHBIC
13 | [TosnydeHue U aHAIN3 TPAHCTCHHBIX PACTCHUN 4
14 | T'enernveckas ¥ KJIETOYHAs WHXEHEpUS U OM00E301MacHOCTh 4
Hroro 56
3.6. JIabopaTOpHBIl NPAKTUKYM
He npenycMoTpeHo y4eOHBIM MJIaHOM.
3.7. CamocTosiTeIbHAsi padoTa 00y4yarouierocs
3.7.2. Buasl CPO (BHEAYJIUTOPHAS PABOTA)
Ne
Ne Bcero
ceMecT Tema CPO Buasr CPO
n/n 4acoB
pa
1 2 3 4 5
1 2 Kpatkas  uctopusi  CTaHOBJICHHUS
MOJIEKYJISIPHOM 6H0n0r1/mv. [OJIOTOBKA K 3aHSTHIO,
OCHOBHBIE OTKPBITHS MOJ'ICKYJ'ISIpHOI:I MOJIOTOBKA K TEKYIIEMY 4
Ouonoruu. 3amayd  MOJEKYJISPHOU KOHTPOJIIO
Oouosioruun
2.

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

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




aHTUTCIIA.

Crpoenne, cBoiictBa U (QyHKIHH
AMHWHOKHUCJIOT.

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

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

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

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

IIOATrOTOBKA K 3aHSTHIO,
MOJrOTOBKA K TEKYILIEMY
KOHTPOJIIO

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

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYLICMY
KOHTPOJIIO

[lepBuuHas CTpyKTypa HYKJICHHOBBIX
KHCJIOT. Kondopmanus
KOMITOHEHTOB HYKJIEHHOBBIX KHCJIOT.

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

10.

MaxkpomonekyasipHas CTpPYKTYypa
JHK.  Ilonmmopdusm  nBOMHOMN
cnmpamn  JJHK.  ®opmer  JIHK.
Caepxcrupanu3anus JHK,
TOMOU30Mepasbl

IIOArOTOBKA K 3aHATHIO,
IMOATrOTOBKA K TCKYLICMY
KOHTPOJIO

11.

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

IIOATOTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO

12.

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

CrpyKTypa reHoma 3yKapHoT.

MOATOTOBKA K 3aHATHUIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

13.

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

3yKapuOTHYECKOTO reHOMa.
Crpyxkrypa JYKapUOTUYECKOIO
TeHOMa

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO

14.

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

MOATOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJTIO




15.

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

IIOAT0OTOBKA K 3aHATHUIO,
IIOATrOTOBKA K TCKYLICEMY

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

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

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO




TEpPMHUHALIUS TPAHCKPUIIUH.
[Tonucomsl.

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

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

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

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

KOHTPOJTIO

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

[TpakTrueckoe UCIIOJIb30BaHUE

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

pabor. @DepMeHTHl TeHEeTUYECKOU

WHXCHEPHUH.

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

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

31. BBenenne mnasMugHbBIX U (DaroBBIX

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

MOATOTOBKA K 3aHATHIO,
MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO




32.

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

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

OaxTepuaibHbIe XPOMOCOMBI.
da3mMubl.

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

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

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

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

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

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

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

40.

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

MOATOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILLIEMY
KOHTPOJTIO




41.

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

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

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

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

KOHTPOJIIO

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

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

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

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

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

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

Kotpancdhopmarusi.




50.

JloMuHaHTHBIE aMIUIU(ULIIPYEMbIe

MapKepbl TEeHETHYECKON
TpaHcQopMaIHH. ONUCcOMHbBIE
BEKTOPbI TeHETUYECKOM
TpaHcQOopMaIHH. Perynupyemas

OKCIIPECCUA LECJICBbIX I'CHOB

IIOJArOTOBKA K 3aHATHIO,
MOJArOTOBKA K TEKYILIEMY
KOHTPOJIIO

51.

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

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

MOATOTOBKA K 3aHATHIO,
MOJIMOTOBKA K TEKYIIEMY
KOHTPOJIIO

52.

IlepeHoc reHOB B pacTeHus U3
Oaktepuii  poma  Agrobacterium.
HUcnonp3oBanme mmasmug 11 A.
tumefaciens TS CO3aHUs
TpaHCTeHHBIX pacTeHuil. Ilomyuyenue
TPAHCTEHHBIX PACTEHHM C MOMOIIBIO
OMHApHOW BEKTOPHOM CHCTEMBI A.
tumefaciens. Dkcnpeccust "
HACJIETIOBAaHHE YY>KEPOIHBIX T'EHOB,
BBEJICHHBIX B pacTeHus B coctaBe T-
JHK. [Ilpsimoii wmeTon BBeneHHs
TpaHCTeHa B PACTCHHUSL.

IIOArOTOBKA K 3aHATHIO,
TIOJITOTOBKA K TEKYIIIEMY
KOHTPOJTIO

53.

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

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

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

IIOAT0OTOBKA K 3aHATUIO,
TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO




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

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

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

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

KJIOHUPOBAHUS YeJI0BeKa u
JKUBOTHBIX. ['ocynapcTBeHHbII

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

HUTOI'O yacoB B ceMmecTpe: 168

3.7.3. llpumepHasi TeMATHKA KOHTPOJbHBIX BOIIPOCOB

Cemectp Ne 2.

BBenenue B MoieKyIsSIpHY0 OMOJIOTHIO.

Metobl MOJIEKYJIIpHON OMOJIOTHH.

AMUHOKHUCIIOTHI.

[lenTuas u OEIKU.

CrtpyKTypHas opranuzanus 0eJKoB

Hyxnennossie kucnotsl, JTHK.

PHK.

CrtpyKTypa réHOMOB IIPO- U 3yKapHOT.

Pennmukanusa JJHK.

0.  Tpanckpunuus y npoKapHorT.

11.  depMeHTHI reHETUYECKOW HHKEHEPUH.

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

BOoo~Nooa~WONE

14. Kocmunper. @a3zmuaer. @arMugbl.

15.  BexkTopHbI€ MIa3MU/IbI.

16.  CrtpoeHHe KIETOUYHOW CTEHKH I'PaMIOI0KHUTEIbHBIX OaKTEPUH.

17.  Tpancdopmariysi KOMIETEHTHBIX KIETOK.

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

20.  OcoOGeHHOCTH CTPOEHUS M IKCIPECCUH T€HOB IPaMIIOJIOKUTENIBHBIX OaKTEpUi.
21.  T'enermueckas TpaHchopMaIys KICTOK MICKOITUTAIOIIUX.

22.  T'enernueckas TpaHchopMaiys MyTaHTHBIX JTHHHUHA.

23.  Kotpancdopmarusi.
24.  TpaHCreHHbIE pAaCTEHHUS C HOBBIMU OMOTEXHOJIOTHYECKUMHU CBOWCTBAMHU.




25.  TpaHCcreHHBIC paCTCHUS B CEIBCKOM XO35HCTBE.

4. OueHoYHbIe MaTepHAJIbI JJI KOHTPOJS YCIIEBAEMOCTH W Pe3yJbTATOB
OCBOCHUSA YU4eOHOM TMCHUIIHUHBI (MOAYJIA)

4.1. Ilepeyenb KOMIETEHIIUII U MHAUKATOPOB JOCTH:KEHHS] KOMIIETEHIUI C
YKa3aHHEM COOTHECEHHbIX ¢ HUMM 3AIIAHUPOBAHHBIX Pe3yJbTATOB 00Y4YeHUs 10
aucuuiuinHe. OnucaHue KpUTepreB M HIKAJ OLEHNBAHUSA Pe3yJIbTATOB 00y4YeHUs
Mo AMCIMIIJIMHE.

Kon m dopmymupoBka kommnereHnuu: YK-1. CrnocoOeH OCYMIECTBIATh KPUTHYECCKUN aHAIU3
NpOOJEMHBIX CUTYallMii Ha OCHOBE CHCTEMHOI'O MOJXO/a, BHIPaOaThIBATh CTPATETUIO ACHCTBUIL.
OIIK-6. CrocobeH TBOPYECKH NPHUMEHATH U MOJUQPHUIIMPOBATH COBPEMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH, paboTaTh ¢ MPOPEeCCHOHATBHBIMU 0a3aMH JaHHBIX, MPO(ECCHOHANTBHO OGOPMIISATh H
MIPEJICTABIATh PE3yIbTaThl HOBBIX Pa3pabOTOK.

OIIK-7. Cnocoben B chepe cBoeld mpodhecCHOHATBHOMN IEATEIPHOCTH CAMOCTOSTEIBFHO ONPEICSNISTh
CTpaTeruio U MpoOIeMaTHKy UCCIIEOBAHUN, MPUHUMATh PEIECHUs, B TOM YHCJIE WHHOBAIIMOHHBIE,
BBIOMPATh ¥ MOJU(PHUIMPOBATH METOBI, OTBEYATh 32 KAYECTBO padOT U BHEIPEHUE WX PE3YIbTATOB,
o0ecrneunBaTh Mepbl IPOU3BOJICTBEHHON O€30MaCHOCTH MPH PEIICHUH KOHKPETHON 3a7a4u

[IK-1. CnocoOeH TBOpUYECKHM HCHOIb30BaTh B HAYYHOW M IPOU3BOJCTBEHHO-TEXHOJIOIMUECKOMN
NEeSTeIbHOCTH 3HaHHUS (YHIAMEHTAIbHBIX W MNPHUKIAJHBIX pPAa3AeNoB AUCHUIUIMH (MOIyJei),

OTIpEAEISAIONIMX HAIIPaBIEHHOCTb (ITPO(UIIb) IPOTrpaMMbl MarucTpaTypsbl.

Kon u PesyabTaTsl Kpurepun onieHUBaHHS pPe3ynbTaTOB O0yUCHHS
HAaUMCHOBAaHUEC oﬁyqemm 100)
nH)mKaTopa AUCHUIIJIMHE 2 3
OCTHKEHUS «He
9 ( («Y 1oBIIETBOPHUT 4 («Xopor1rio») 5 («OTu4HOY)
KOMIIETEHI NN y}lOBJ’IeTBOpI/I
€IIBHOY)
TENTHHOY)
YK-1.1. 3HaTHL He 3maer | Umeet HNwmeer Iloka3rpiBaeT
AHanuzupyer METO/IbI METOJIBI MMOCPEACTBEHH | XOPOIINE OTJINYHEIE
MPOOIEMHYIO aHaH3a aHaau3a 13 3HAHUA | 3HAHUA 3HAHUSA METOJIOB
CUTYalHIO KaK pOGIEMHOIT npoOJeMH | METOIOB METOJIOB aHajn3a
CUCTEMY, cUTYauuH B on aHaau3a a”Hajgu3a npoOIeMHOM
BBISIBIISIS €€ 06nACTH CUTyalluu | MpoOJIeMHON poOJIeMHOM CUTyallMM  Kak
COCTAaBJISIIOIIHE B 00JIacTH | CUTyallud Kak | CUTyallil KakK | CHCTEMBI,
MOJIEKYJIIPHO
U CBSI3U MEXKITY _ MOJIEKYJIAP | CUCTEMBI, CHUCTEMEI, BEISIBIISIA ee
U Owmojoruu o
HUMU; > | HOH BBISIBIISIA €€ | BBIIBIIAA ee | cocTaBIIAIOIIHE
BBIABIIL €€ OMOJIOTUH, | COCTABJISIONIN | COCTABIISIFONIN | M CBSI3U MEXIY
COCTaBJIAIOWL | priqpmgs € U CBI3U|€ U CBSI3U | HUMHU
HC M CBA3H | e MEXIY HUIMH | MEXIY HUMH
MCXKAY HUMH. | COCTABJISAIO
e u
CBSI3U
MEXKTY
HUMMU.
VK-1.3. VMeTh He ywmeer | [locpenctBen | Ymeer OT1nuyHO yMmeeT
Kputnueckn KPHTHYECKH KPUTHYECK | HO YMEET | KPUTHUECKHU KPUTUYECKU
u KPUTHYECKH OIIEHUBATE OII€HUBATE
OIICHUBAET OIICHHUBATH
OLICHUBATh | OIICHUBATH Hay4HbIE Hay4yHbIe




HAJEKHOCTD Hay4yHbIE Hay4yHbIe Hay4yHbIe JOCTHKEHUS B | IOCTHIKEHUS B
UCTOYHHUKOB JOOCTHXKEHUS JOCTHIXCH JOCTHXXCHHUA B o0iractu obiractu
uH(opMAIHH, B OGIACTH us B | obmactu MOIIEKyJISPHO MOJICKYJISIPHOI
paGoTaer ¢ MOICRYIAPH obnactu MoIIeKyIApHO | Oouonorun, | OMOJIOTHH,
. MOJIEKYJISIp | B OMOJIOTUH, | CHCTEMHO CUCTEMHO
rprTHBOpeqHBO o HOU CHCTEMHO MOAXOJUTh K | MOAXOAUTH K
1 Ouomornw, OUOJIOrHH, | MOAXOANTh K | PELIEHUIO PELIEHHUIO 3a/1a4.
MHpOpPMALKMEN | CHCTEMHO CHCTEMHO | PELICHUIO 3a1a4.
U3 pa3HbIX MOJXO/UTh K | MOAXOIUTH | 3a/1ad.
HUCTOYHUKOB. pEIIEeHHU0 K
3a71a4. PEIICHHUIO
3ajad.
VK-1.4. Brnaners He Cnabo Xoporo CsobonHO
Paspabarbizaer | 1OIXOIAMU B | BiajeeT BJIaJIeET BJIaJI€ET BJIa/IeeT
" o0nactu MOJXOJaMU | MOJXOJaMH B | MOJIXOJaMH B | MOAXOAaMHU B
MOJIEKYJIIpHO | B oOnacTu | obnacTu obnactu obactu
COACPHATCIPHO | i Guonoru, MOJIEKYJIAP | MOJIEKYJISIPHO | MOJIEKYJISIPHOM | MOJIEKYJISIpHON
ApryMCHTHPYCT | reggoi HOM i Ouonoruy, | GHOIOTUH, onosoruy,
CTpaTcruro WH)KCHEPUHU M | OMOJIOTUH, | TEHHOU TEeHHOMU TEHHOMN
perteHus CMEKHBIX TeHHOI WHKCHCPHH W | MH)KCHEPUW W | MEDKCHEPUU |
IPOGIEMHOI JCITUTLITIH WH)KEHEPH | CMEXKHBIX CMEXHBIX CMEXHBIX
CHTYaIH Ha JUIL PEIICHUS | | U | JUCIMIUTAH JCITUTLTIH TWICITUTUTAH ISt
OCHOBE npoOJIEMHBIX | CMEKHBIX | Ul PEUICHUS | AJsl  PEILICHUs | PEelIeHus
CUTYaLH. JUCLUUIUIMH | IPOOJIEMHBIX | IPOOJIEMHBIX poOJIEMHBIX
CHCTCMHOTO 1 Ui CUTYyaIUil. CUTyalUil. CUTYaLHIl.
MEXTUCIIUATLIIH peLLeHus
apHOTO npoOieMH
MOJIX0/I0B BIX
CUTYALIUN.
OIIK-6.1. 3HaTh o | He 3naer o | meer Nwmeer [Toka3siBaer
HCHOJ‘IBSyGT myTax 158 NyTAX U OCPEACTBEHH Xopomue OTJINYHBIC
3HAHUSL O MYTAX | IEPCIECKTUBA | iepCrIeKTH | bie 3HAHHSA O | SHAHUS O | 3HaHHS O MYyTAX
U TIEPCTEeKTHBAX | X BaX MyTsX 1 MyTSIX U | U TIepCIEeKTHUBAX
IPUMEHEHHSI COBPEMEHHBI | copnevenn | meperextupax | MEPCTISKTHBAX | COBPEMEHHBIX
COBPEMEHHBIX X BIX coBpemenmpx | COBPEMEHHBIX | KOMIIBIOTEDHEIX
KOMITBIOTEPHBIX | KOMITBIOTEPH KOMIIBIOTEPHBI | TEXHOJIOTH B
TEXHOJIOTUH B | BIX KOMUBIOTE | KOMIPIOTEPH | o 1 exnonorwit | o6macT
GHONOTMUECKIX | TeXHONOrHiA | Pro bIx . B o0nacTu | MOJNEKYJISIpHON
HayKax u|B  ol0mactu TeXHOHOF W | TCXHOJOTHU B | y/onexynapHo | GHONOTHHL
00pa3oBaHuy; Monekyspao | 1B obrnactu 11 Guostoruy.
i Gronorum, | 00Iactu MOJIEKYJISIPHO
MOJIEKYJISIp | i OMOJIOTHH.
HOU
OMOJIOTHH.
OITK-6.2. YMethb He ywmeer | [TocpenctBen | Ymeer Ha | OTIIMYHO yMeeT
Paboraer c | pabotatb ¢ | paboTaTh C | HO YMEET | XOpOIlEM pabortath c
npodeccuoHanb | mpodeccrona | mpodeccruo | paboTath € | ypOBHE npodeccuoHab
HbIMH 0a3aMy U | JbHBIMU HaTBHBIMU | TIpopeccroHa | paboTaTh C | HpiMH  0azamu
OaHKaMu Oazamu 0azamu JIbHBIMU npodeccronan | manueix:  NCBI




TAHHBIX B | JaHHBIX: TAHHBIX: OazaMu pHBIMU 0a3amu | (RefSeq, OMIM,
n30paHHON NCBI NCBI JTAHHBIX: JAHHBIX: Nucleotide,
obacTu (RefSeq, (RefSeq, NCBI NCBI Gene,  Protein,
npodeccuonans | OMIM, OMIM, (RefSeq, (RefSeq, dbSNP, ClinVar)
HOM Nucleotide, Nucleotide | OMIM, OMIM, B obnacTu
nesrenpHocTH; | Gene, : Gene, | Nucleotide, Nucleotide, MOJICKYJISIPHOM

Protein, Protein, Gene, Protein, | Gene, Protein, | 6uonoruu

dbSNP, dbSNP, dbSNP, dbSNP,

Clinvar) B | ClinVvar) B | ClinVar) B | ClinVar) B

obnactu obnactu obnactu obnactu

MOJICKYJISIPHO | MOJIEKYJISIP | MOJIEKYJISIPHO | MOJIEKYJISIPHO

it Ouonorum | HOM it buonorun it buonorun

OounoJyiorun

OIIK-7.1. 3HaTh He 3naer | Umeer Nwmeer [Toka3biBaeT
Hcnone3yer OCHOBHBIE OCHOBHBIE | MTOCPEACTBEHH | XOpOILIKe OTJIUYHbIE
3HAHUS U | METOIBI METO/TBI bIC 3HAHUS | 3HAHUS 3HAHUSA
OCHOBHBIE IOy YeHHs MOJTy4€HHUsI | OCHOBHBIX OCHOBHBIX OCHOBHBIX
MCTOMHMKH M | ppodeccrona npoq)ecSHo METOJIOB METOJIOB METOJIOB
METO/IbI JBHOR HATbHON MOJTy4eHUs MOJTy4eHUs MOJTy4eHUs
MOJTyYeHUS uHpopMALIH nHpopmar HpO(l)UGCCI/IOHa HpO(})eCCI/IOHaﬂ HpE)(i)CCCI/IOHaJII)
npodeccruonans uu, JTBHOM BHOM HOM
HOH ' HampasieH | nHpopMmanuu, | nHbopManuu, | UHPOpPMALHUH,
uHpopmanuu, HAlpaBlICHUA | g HAIPaBIICHUN | HANIPaBJICHUN | HApaBJICHHM
HapaBJIeHUs HayHHbIX HAy4YHBIX | HAyYHBIX HAy4YHBIX Hay9IHBIX
HAyYHBIX HUCCIICNOBAHU | ycereqoBa | UCCIIEAOBAHU | MCCIIEAOBAHUI | UCCIIENOBAHUIL B
WccreqoBanmii, | M B 00JacTd | guif B| W B oOnactu | B o0OJjiactu | obOiactu
COOTBETCTBYIOI | MOJIEKYJISIPHO | 00JaCTH MOJICKYJISIPHO | MOJIEKYJISIPHO | MOJIEKYJIIPHOM
ux il OMooruyM | MOJICKYJISIp | i OMoJoruu i Guosorun OuosIoruu
HAIMpPaBIEHHOCT HOM
U IpOrpaMMbl ouonoruu
MarucTpaTyphl;
OIIK-7.2. YMmeTh He ywmeer | [locpeacreen | Ymeer Ha | OTIinyHO yMeeT
BrisiBnsier BBISIBIISITD BBISBJISITH | HO yMEEeT | XOpOoIleM BBISIBIISITD
MIEPCIICKTUBHBIC | TMEPCIICKTHBH | IMMEPCIICKTH | BBISBISATH YpOBHE MIEPCIICKTHBHBIC
poOIeMbI U | ble BHBIE MEPCTIEKTHBH | BBIABIATH poOIeMbI u
dbopmynupyer npoOJeMbl U | IPOOJIEMBI | bi€ TPOOJIEMBI | IEPCTIEKTUBHBI | CTIOCOOBI
MIPUHLUIIBI CIoCco0bI U CIOCOOBI | U CrocoObl | € MPOOIEeMBbl U | pEIIeHUS
pelreHus pelIeHus perreHus perreHus CIIOCOOBI aKTyaJTbHBIX
aKTyaJlbHBIX AKTyaJIbHBIX | aKTyaJbHBl | aKTYaJbHBIX | PELICHUS HAy4YHO-
HAy4YHO- HAyYHO- X Hay4YHO- | HAYYHO- aKTyaJTbHBIX UCCIICJIOBATEITHC
HCCIIEIOBATENbC | MCCIIEN0OBATEe | MCCIEeNOoBa | MCCIEA0BaTEeN | HAyYyHO- KUX 3a7ad Ha
KHX 33J]a4 Ha | JbCKUX 3aJad | TeJIbCKUX | bBCKUX 3aJad | UCCIEA0BaTel | OCHOBE
OCHOBE HA  OCHOBE | 3a/lad  Ha | Ha OCHOBE | bCKMX  3aJ1a4 | UCIIOJIb30BAHUS
WCIIOJIb30BAHUS | UCIIOJIb30BAaH | OCHOBE UCIIOJIb30BaHU | Ha OCHOBE | KOMITJICKCHOM
KOMIIJIEKCHOM usi UCIIONIB30B | A UCTIONIb30BaHU | nH(popManmu, B
nH(OpMANUY, B | KOMIUICKCHO | aHUSA KOMIUICKCHOU | o TOM 4YHCIIE Ha
TOM 4YHClEe Ha |’ KOMIUIEKCH | MH(OpMAIIUY, | KOMIUIEKCHON | CTBIKE
CTBIKE OOyacted | mHGOpMAIK | 0¥ B TOM uucie | uHGOpMaIuu, | MOJEKYJISIPHOU
3HAHUS, , B TOM uncine | uHdopmall | Ha CTBIKE | B TOM HYHCJE | OMOJIOTHH u

Ha CTBIKE | MM, B TOM | MOJICKYJIAPHO | Ha CTBIKE | TEHHOM

MOJIEKYJISIDHO | YHClIe Ha | i OMOJOTHH M | MOJIEKYJIAPHO | WHXKCHEPUU

1l OMOJIOTUH U | CTHIKE TE€HHOU i Ouojoruu u




TE€HHOU MOJIEKYJIApP | UHKEHEPUU TEHHOU
UHXXECHEPUHU HOH WHXXCHEPUHU
ouonoruu
U TEHHOH
UHXEHEepU
u
I[IK 1.1. 3naer | 3Hatb He 3naer | Umeer Nwmeer [Toka3piBaeT
TEOPETUYECKUE | OCHOBHBIE OCHOBHBIC | IOCPEJCTBEHH | XOPOILUE OTJIMYHBIC
OCHOBBI, METO/IbI METO/IbI ble 3HAHUS | 3HAHUS 3HAHUA
METOJIOJIOTUIO U | UCCIIEOBAaHU | UCCJIEN0BA | OCHOBHBIX OCHOBHBIX OCHOBHBIX
METO/IbI 1 B oOnactu | HUS B | METOJIOB METOJIOB METO/IOB
HCCIIEIOBaHMs B | MOJIEKYJISIPHO | 00J1acTH UCCIJIEIOBAHMSI | UCCIIEIOBAHUS | UCCIIE0BAaHUS B
BBIOpPaHHOM i OMOJIOTUH U | MOJIEKYJISID | B obyacTtu | B obnactu | obmactu
obacTH. TE€HHOM HOH MOJIEKYJIAPHO | MOJIEKYJIIPHO | MOJIEKYJISIPHOU
WH)KEHEpUH. | Ouojoruu | ¥ OWONOTHU M | 1 OMOJIOTMH W | OMOJIOTHUH u
U TEHHOHM | FTeHHOM TEHHOU TE€HHOMU
WHXCHEPU | UHKEHEPUHU. WHXCHEPUH. UHKCHEPUH.
u.
IIK 1.2. Ymeer | YmeTh He ywmeer | [locpencteen | Ymeer Ha | OTuInyHO yMmeeT
OCYILIECTBJIATh IPOBOJIUTH IPOBOJIUTH | HO YMEET | XOpoIemM IPOBOJTUTH
HAayYHO- HAy4YHO- HAy4YHO- MIPOBOAUTH YpOBHE HAy4YHO-
HccreoBaTenbe | MCCICN0BATe | MCCIEN0BA | HAy4YHO- IIPOBOAMTD UCCIIEJIOBATEIIBC
Ky paboTy B JBCKYIO TEIbCKYIO | MCCIENIOBATeN | HAyYyHO- Kylo paboty B
BHIGDAHHOI pabory B | paboty bCKYIO paboTy | uccienoBaren | obnactu §
06I1ACTH obnactu B 00JacTu | bCKYIO padoTy | MOJEKYJISAPHOM
MOJIEKYJIIPHO MOJIEKYJISIPHO | B obsactu | OMoNoruu u
MCCICNOBARMA. | 4 Syonornu u i1 OMOJIOTUU U | MOJIEKYJISIPHO | T€HHOM
TE€HHOU TEHHOU i OMOJIOTUU U | MHKCHEPHH.
WHKCHEPUU. WHXCHEPUH. TeHHOU
WH)KEHEPUH.
IK 1.3. | Bmagets He Cnabo Xoporto CBoboaHO
Brnageer HaBbIKAMU BIIa/ICET BJaJIeeT BJIaJIeeT BJIaJieeT
HaBBIKAMU aHaM3a W | HaBBIKAMHU | HaBBIKAMU HaBBIKaMHU HaBBIKAMU
00paboTKH 00paboTKH aHalM3a W | aHAIHM3a U | aHAIM3a U | aHAJIN3a u
TTOJTYYEHHBIX pe3yabTaToB | 00paboTKM | 00pabOTKU 00paboTku 00paboTku
pe3yabTaToOB U | HAy4HO- pe3yabTaT | pe3yJbTaTOB | Pe3yJbTaTOB pe3yibTaToB
ux UCCIJIEIOBATE€ | OB HAyYHO- | HAY4YHO- Hay4YHO- HaY4YHO-
MPEJCTAaBICHUS. | JIbCKOM UCCIIeIoBa | UCCIIEIOBATeN | MCCIEA0BATeN | UCCIIEI0BATENbC
paboThI B | TEJIbCKOM | bCKOM pabOTHI | bCKOM paldOTHI | KO paboThl B
obnactu paboTel B | B obnactu | B obnactu | obnactu
MOJIEKYJISIPHO | 00J1acTH MOJIEKYJISIPHO | MOJIEKYJIIDHO | MOJIEKYJIIpHOM
1 OMoNoruy 1 | MOJIEKYJIsIp | i 6uonoruu u | i 6Guonoruu U | OUOIOTUH "
TE€HHOU HOM TE€HHOU TE€HHOU TE€HHOM
WH)KEHEpUHU. | OMOJIOTUH | UH)KEHEPUH. WH)KEHEPUH. UH)KEHEPUH.
U TEHHOH
UH)XEHEepU
.
4.2. TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIH WMHbIE MAaTepPHAJbI,




Heo0XoAMMBbIe /IJIsl OLleHUBAHMSl Pe3yJbTATOB 00yUeHHUsl 0 y4eOHOM IMCIUIJINHE,

COOTHECCCHHBbIX C

YCTAaHOBJICHHBIMHA B

HHAUKATOPAMM JO0CTHKEHHSI KOMIEeTEHIHIA.

oOpa3oBareJIbHOM

nporpamMmme

Koa m HauMeHnoBanue

PesyabTaThl 00y4eHus mo

OueHo4YHbIE CpeCcTBA

HHIMKATOPA A0CTHKEHUS AACIUTIIIMHE Tectsl (T)
KOMIEeTEeHIIUH bunersi (b)
VK-1.1. Ananuzupyer 3HaTh METO/IbI aHanuza | MeTton, pu KOTOPOM MOJIEKYJIbI
MpOOJIEMHYIO CUTYallMIO KaK | MPOOJeMHONM  CUTyalMd B | Pa3ESAIOTCS HAa  OCHOBE  HX
CUCTEMY, BBIABIISIS €€ obnactu MOJIEKYJIApHOM | IOABMXKHOCTH B Ieje  II0A
COCTAaBJIAIOIIME U CBSA3U OuoJI0ruy, BBISIBJISA ee | ACHCTBUEM DJICKTPUYECKOTO MO

MEKLy HUMU; COCTABIISIIOIME M CBS3H MEKILY 1) renb-oekTpodopes;
—— 2) crekTpodoToMeTpus;
3) HOJTUMepa3Hast TerHast
peaxius;
4) bnyopumerpust
VYK-1.3. Kputnuecku YMeTh KpUTHYECKH ollcHuBaTh | KakoBa 3¢ (HEeKTHBHOCTH
OIICHUBAET HAJICKHOCTh HayHbIE T0CTHKEHHS B arpobakTepHaIbHOM )
HMCTOYHUKOB UH(pOpMaLuy, OGACTH MOTEKYIAPHO TpaHcQopMaIiK y pacTeHUI
pabortaer ¢ KJIaCcCOB JIBY0JIbHBIE u
POTHBOPEUHBOI Guonoruy, CHCTEMHO OJTHOIOJIbHBIC?
un(opManue u3 pazHbIX HOAXOMUTD K PCINCHUIO 3a1a19. | g) oquHakoBas;
HMCTOYHMKOB. 0) 3¢ HEKTUBHOCTH
arpobaKTepHaIbHOM

TpaHnchopMaIuu y pacTeHun
KJIacca JIBY/IOJIbHBIC BBIIIE, YEM Y
pacTeHuii Ki1acca 0JTHOIOJbHBIC;
B) 3(PEeKTUBHOCTD
arpoOakTepHalbHOI
TpaHcpopMaIiy y pacTeHU
KJlacca JBY/JOJbHBIE HIDKE, YeM Y
pacTeHHi Kj1acca 0JTHOJIOIbHBIE.

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

Brnanets noaxonamu B o0nactu
MOJIEKYJISIPHOM OMOJIOTuH,
TEHHOW MHXEHEPUU U CMEXHbIX
JUCLUIUINH JJIs1 pELLCHUS
poOJIEMHBIX CUTYaLUi.

ITociaenoBaTeIbHOCTE T'e€HHO-
HWHKXEHEPHBIX PadoT:
1. KnonupoBanmne JIHK B

BEKTOpE;

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

4. Monuduxamus JJHK;

OIIK-6.1. Ucnonb3yer
3HaHUA O MyTAX U
NEPCICKTUBAX MMPUMCHCHUA
COBPEMEHHBIX
KOMITIBIOTCPHBIX TEXHOJIOTHI
B OMOJIOTHYECKHUX HAyKaX U

3HaTI> (0] OyTiax u HepCHGKTI/IBaX
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH B 00JaCTH
MOJIEKYJISIPHOI OHMOJIOTHH.

buoundpopmaruka B
uccnenosanuu JJHK

o0pa3oBaHuy;

OIIK-6.2. PaGotaer ¢ Ymertsb paboTtaTh ¢ MesxayHapoaHblie 6a3bl JaHHBIX
npodeccHOHATEHBIMH npodecCHOHATEHBIME 0a3aMu HYKJICOTHTHBIX

0azamu u Oankamu AaHHbiX | gaHHBIX: NCBI (RefSeq, IIOCJIEAOBATEILHOCTEN.

B n30paHHOM o0nacTu

OMIM, Nucleotide, Gene,




npodecCuOHATBHON
ACATCIIbHOCTH,

Protein, dobSNP, ClinVar) B
00J1aCTH MOJIEKYJIIPHOM
ouosnoruu

OIIK-7.1. Ucnonw3yer
3HaHUS © OCHOBHbBIC
HUCTOYHUKU U METOAbIL

3HATL OCHOBHEIE METOIBI

MOJTy4eHus: MpodhecCuoHaIbHOM

uHpOpMAaLNH, HAITPABICHHS

B  kauectBe  BekTOpa A
BBEJICHMS  YYXKOrO TI€Ha B
JKUBOTHYIO KJIETKY HCIIOJIb3YIOT

MOJIy4EeHUS HAYYHBIX UCCIICOBAHUN B 1) mmasmuael  arpobakTepHii
npodeccnoHaTbEHOM o0nacTu MOJICKYJISIPHOM 2) TTa3MUIBI OakTepuit
nH(popMalLnY, HapaBiIeHUsT | OUOJIOTUN 3) JHK xmopomiactoB
HAYYHBIX UCCJIE0BAHUN, MHUTOXOHJIPUHI

COOTBETCTBYIOIIUX 4) BUPOU/IBI
HaMpPaBICHHOCTH 5) Bupyc SV-40

[IPOrpaMMbl MarucTpaTyphl;

OIIK-7.2. BeiaBiaser YMeTh BBISIBIATH Kakoii crocoo BBCJICHUS
MePCIIEKTUBHBIC TPOOJIEMBI | IEPCIEKTUBHBIEC TPOOIIEMBI U gyxepoanoit JIHK B renom
1 (HOpMYIIMPYET MPUHIHUIIBI | CIOCOOBI PEIICHUs aKTYaJbHbIX | PACTCHUS Haubosee 4acTo
pelIeHNs aKTyaIbHbBIX HAYYHO-HCCIIEIOBATENbCKUX npuUMeHsieTcs?
HAy4YHO-UCCJIEI0BATENIbCKUX | 3a/lad Ha OCHOBE a) OaymMcTUyecKas
3a/1a4 Ha OCHOBE UCIIOJIb30BaHUsI KOMIUIEKCHON | TpaHCc(opMaIus;

HCII0JIb30BAHUS uH(popMaluu, B TOM yucie Ha | 0) arpoOakTepHajbHas
KOMIUIEKCHOM MH(OPMALIUH, | CTBIKE MOJIEKYJIAPHOM TpaHcopmaIus;

B TOM YHCJIC HA CTHIKE OMOJIOTUM U TEHHOU B) DJICKTPOIIOpAIIHS;

o0racTel 3HaHUS; WHXCHEPUU ') MUKPOUHBEKIIHSL.

[IK 1.1. 3naer 3HaTh OCHOBHBIE METO/IbI K METOJIaM MIEPBUYHOTO
TEOPETUYECKHE OCHOBBI, UCCJIEIOBaHMsI B 00JIaCTH CKPUHUHTA MyTallUi OTHOCSITCS
METOAOJIOTHIO U METOJIBI MOJICKYJISIPHOM OMOJIOTHH U a) Merox aHanu3a
UCCIIETIOBaHMs B BBIOPAHHON | T€HHOW MHKEHEPUH. KOH(OPMAaLMOHHOTO

00acTH.

nosmMopdu3mMa OTHOHUTECBOM
JIHK (SSCP)

0) Annenb-cienuduyeckas [P

B) Ilomumopdusm JUTUH
PECTPHUKIIMOHHBIX (pparMeHTOB
(RELP)

r) [1IIP B peansHOM BpeMeHHU 1O
texHosiornu TagMan

[IK 1.2. Ymeer
OCYIIECTBIISITH HAYYHO-
HCCIIE0BATENbCKY IO paboTy
B BBIOpaHHOM 001acTH
UCCIIeIOBAHMS.

YMeTb NPOBOANTH HAYYHO-

UCCIIEI0BATEIbCKYI0 paboTy B

00acTu MOJIEKYJISIPHOMN
OMOJIOTUHU U TEHHOU
HHXECHEPUU.

[IpyunHa 3arps3HeHUs  TPOObI
IpUMECSIMH,  HWHTHOUPYIOIUMU
I[IIIP npu nposenenun IIL[P-
JUArHOCTHKU:

a) MCIIOJIb30BAaHUE TIPH
poObI
IpoOUpOK, MepyaToK U APYTUX
3arpsiI3HEHHBIX

3abope
UHCTPYMEHTApHs,

MaTepHuasos,
“nonoxurensaon” [JHK
0) mpo0Oa
uaruoutopoB [II[P (mampumep,

COICPKUT  TIPUMECH
reMOTJIOOHH, TeTapyuH)

B) HEcoOI0ZIeHne MpaBuil 3abopa
martepuaga  (BMECTO  cockoba
KJIETOK coOpaHa IOBEPXHOCTHAS




CJTU3b)

HECOOITI0ICHHE IPaBUII
TPAHCIIOPTHPOBKA H  XPAHCHUS
po0

Unentndukanmio HETYyOEpKYIE3HBIX
MHKOOAKTepHii /0 BHAA MOXKHO

Brnanets HaBbIKaMu aHalI3a U
00pabOTKH Pe3yIbTaTOB

IIK 1.3. Brageet HaBbikaMu
00pabOTKH MOJTyYCHHBIX

pe3yIbTAaTOB U UX

Hay4YHO-UCCIEN0BATEIbCKON

IIPOBECTHU C ITIOMOUIBIO

MIPEACTABJICHHUS. paboThI B 00aCTH a) JAHK-ctpunosoit
MOJICKYJISIPHOUM OMOJIOTHN U texHosioruu (LPA)
TCHHON MH)KCHEPHH. 0) OMOYHI TEXHOJIOTUU
B) 1P B peaTbHOM
BpEeMEHU
T) METICBOM
HU30TEPMUYECKON
amrmuukaruu (LAMP)

5. YueOHO-MeTOAMYECKOE o0ecnieyeHre y4eOHOM IUCHUIIMHBI (MOAYJIs1)

5.1. IlepeyeHb OCHOBHOW W [IONOJHHUTEILHON JUTEPATypbl, HEOOXOAUMOM
JJISl OCBOCHHS Y4eOHOM IMCHUIJIMHBI (MOXYJIs1)

OcHoBHas auTEpaTypa

w HanmeHnoBanue ABTOp (BI) T'ox, mecto Kon-Bo 3x3eMIsipoB
Ne W31aHUS
B OmOnmoreke | Ha kadenpe
1 2 3 4 5 6
MITDacoB Yebokcapsr:
buoxumus ¢ ocHoBamu 10 }1; UI'TLyY um.
1 | MonekymnsipHOI OHOIOTHH: o n. A. HeorpannuenHnsiil noctyn
KynpusiHoBa
yaeOHOe mocobue M. IO SxoBieBa,
T 2021
M . Kpurep O. Kemeposo:
OJIEKYJISIpHAst OMOJIOTHS: B., Cyxux .
2 Keml'V, HeorpannuenHnsiil noctyn
yaeOHOoe mocobue C. A, 2017
babuu O. O. ]
M.:
SApsiruHa I'DOTAP- .
3 Buonorus. T. 1. B.IL Meuia, HeorpanudeHHBIN JOCTYII
2020.
MackaeBa Capanck:
4 MonexynsipHasi OMOJIOTHS: T. A, MITIN nwm. Heorba e L TOCTVIL
yuebHoe rmocodue JlaGyTuHa M.E. P HOCTy
M. B., EBceBneRa,




Yerompaesa 2013.
H. JL.
JlonoiHUTEIbHAS JIUTEpaTypa
/ Haumenosanue ABTOp (BI) T'on, mecto Kou-Bo sk3emmuisipoB
Ne W31aHUs
B OmOymmoreke | Ha kadenpe
1 2 3 4 5 6
Hroxunit HeorpannuenHnsiil nocryn
Hosropoa:
MonexkynsipHast OUOIOTHS: JlykoBaukoBa | HHI'Y um. H.
1
y4deOHoe mocodue JI. b. N.
JloGaueBckoro,
2017.
OCHOBBI MOJIEKYJIIPHOM Mocksa: HeorpannuenHnsiii nocryn
2 TUArHOCTHKHU. Epmios 1O. A. | TDOTAP-
MeTtabonomuka: yueOHUK Menua, 2016.
®usznosnorus u MonexkyisipHas | Kamkun A. M.: 20
3 OuoJtorusi MeMOpaH KIIETOK: I'., KuceneBa | Axamemus,
yaebHoe mocobue H. C. 2008.
Crpeirus A. Heorpanunuennslii noctyn
4 Knerounas unxxenepus: i:,l\l/lliueHKO Egg?ﬁﬁ'
yuebuoe nocobue Mopxosun E. | 2021.
H.
Konnues A. 24
5 buoxumus u mosekynspHas C., M.: Ipoda,
ouosorus CeBactpsiHoBa | 2008.
I'.A.
IOnycosa H.
[IpakTkym 1o E" Tomck: .
6 | MoJIeKyJIIpHOM OHMOJIOTHH: Y3bMEHIKO CubI'MY, HeorpanuieHHbIi 10CTYI
y4aeOHOe mocodue A IV/I" 2017.
Kaiiroponosa
E. B.
7 OCHOBBI T€HETUYECKON CxkBopI1ioBa CIIb: UTMO, HeorpaHndeHHBIH TOCTYII
UHXEHEpUU H. H. 2015.
MonekynsipHasi OMOJOTHSL. M.:
8 | Pubocomsl u 6MocHHTE3 Crnupus A. C. | JIaboparopus 1

Oenka: yueOHOe mocooune

3Hanuii, 2019.

5.2. Ilepeuensb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOW CETH

«/HTEpHET», HEOOXOAMMBIX /IJIs1 OCBOEHUS Y4eOHO! TUCHUILINHBI (MOTYJIs1)

1. https://www.medicinform.net/ (Meauuunckas uHGpOpMaIIOHHAS CETh)

2. https://www.studentlibrary.ru/ (KoxcynbrauT cTyaeHTa)

3. http://library.bashgmu.ru (ba3a nanubix «DnekTpoHHast yueOHas OHOIHOTEKA)



https://www.studentlibrary.ru/
http://library.bashgmu.ru/

6. MarepuajbHo-TeXHHYeCKasi 0a3a, HeoOXoauMasi ISl OCYLIECTBJICHUS
00pa30BaTEJbHOI0 MPOLECCA M0 Y4eOHOH TUCHHUILIMHE (MOTYJIs)

Hcnonb3oBanne y4eOHBIX KOMHAT © JabopaTopwil Uit  paboOTBl  O0yYaromuxcs.

CrennanpHast MeOenb: pabdodee mecto Ui mpernoaasarens (1 crom, 1 crym); pabodee mMecTo s
oOydaromuxcsi (IMMCBbMEHHBIE CTOJNBI (MApPThl), MApThl HA 25 TMOCAJAOYHBIX MECT); MHCHbMCHHAS

JI0CKa, KOMIIBIOTEP, MYJIbTUMEIUHHBIA TPOEKTOP, SKpaH, CTEHIbl C Y4eOHO METOIMYECKUMHU

Marc€puajiaMu, I[CMOHCTpaI_II/IOHHHﬁ u CHpaBO‘IHHﬁ marepuall.

6.1. MarepuajbHoO-TeXHHYECKasA 0a3a, He0OXOoAMMAS JJIA OCYLIEeCTBJICHUS

00pa30BaTEJbHOIO MPoOLECcca M0 Y4eOHOH TUCHUILTHHE (MOTYJIA)

Tao0auma
Ne HanmeHoBaHue BHIa HanmeHoBaHue 00bekTa, Agnpec (MeCTOIONOXKEHHE) 00BEKTa,
n/m | oOpa3oBaHUsl, YPOBHS MOATBEPIKIAFOLIEr0 HAJTHYNE MaTepHAILHO- | IOATBEPIKAAIOLIECTO HATHINe
obpa3oBaHus, TEXHUYECKOro 00ECIeUeHNsI, C IepeYHEM MaTepHaIbHO-TEXHUYECKOTO
npodeccuy, OCHOBHOT'O 000pYyIOBaHUS obecreueHus, (¢ yka3aHHeM HoMepa
CHeLUaIbHOCTH, TaKOBOTO OOBEKTa B COOTBETCTBUU
HarpaBJICHUs C IOKYMEHTaMH I10 TEXHUYECKOU
MIOJITOTOBKH (JUIs HMHBEHTApU3alliN)
podeCcCHOHANBEHOTO
00pa3oBaHusl), MOABHIA
JIOTIOJTHUTENBEHOTO
o0pa3zoBaHus
1 2 3 4
1 Bricuee, Yueonslii kopnyc Ne 7 ®I'BOY BO

Mmarucrparypa, 06.04.01

buonorus, N
MHUKPOOHOJIOTHH C: VYa, Kuposckutii p-H, yiu. [lymkuna, 1.
HarfpaBJIeHHe
Yuyeonas aynuropus Ne 514 s 96, xopm. 98. Drax 5. YueOHas
po¢ b .
(mpodpre) MIPOBEJICHUS IPAKTUYECKUX 3aHITHH, ayauropus Ne 514
MennimHekas WHIUBUAYAIBHBIX KOHCYJIbTAIIUH,
OHOTEXHOJIOTHA TEKYIETO KOHTPOJIS ¥ TPOMEKYTOUHOM

BI'MY Mun3apasa Pocenu, kadeapa
¢yHIaMeHTAIbHONH U MPUKJIATHOM

arrectanuu. O6opynoBanue: yaeOHas
Mebenp Ha 25 pabouux mect, pabodee
MECTO TMpenojaBaTes (CTod, CTyl), TocKa
yueOHast MeJIOBasi, KOMITBIOTE,
MYJIbTUMEAUAHBIA POEKTOP, SKPaH,
CTEH/IbI C Y4eOHO-METOJHYECKUMHU
MarepuaiaMu, JeMOHCTPAIIMOHHbIH U
CIPABOYHBIN MaTepHa

450008, Pecmrybmnmka bamkoprocras, T.

6.2. CoBpeMeHHble mnpodecCHOHAIbHbIE 0a3bl
CIPABOYHBbIE CUCTEMbI

1.
CBoOoanbiii  1TU(POBOIA

JAHHbIX, HHG(pOpPMAIMOHHBbIE

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

apXuB

OMOMEIMIIMHCKIX HAYYHBIX UCCIICIOBAHU.
http://medbiol.ru - CaiiT nis 0O6pa3oBaTeIbHBIX M HAYYIHBIX IEIICH.

2.
3.

http://www.biochemistry.org -

ob6mrectsa (The International Biochemical Society).

KYPHAJIBHBIX IMyOJUMKALUNA 10

pe3yJbTaTam

Caiit MexayHapoIHOTO OHOXUMUYECKOTO


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

4. http://www.clinchem.org - Caiit xypuana Clinical Chemistry. Opran
AMepHKaHCKOM accoolalui KIMHUYecKor XuMmuu - The American Association for
Clinical Chemistry (AACC). (MexayHapoaHoe 0OIIEeCTBO, OObEIUHSIONICE
CTCHUAIMCTOB B O0JIACTH MEIUIMHBI, B cdepy NpodecCHOHAIBHBIX HHTEPECOB
KOTOPBIX BXOJAT: KJIMHUYECKAas XUMHs, KIMHUYECKas JabopaTopHas Hayka W
nabopaTopHas MEIUIIUHA).

5. http://biomolecula.ru/ - O6uomonekymna - caldT, TOCBAMIEHHBI MOJICKYJISIPHBIM
OCHOBAaM COBPEMCHHOH OHOJOTMH M MPAKTHYCCKUM TPUMEHEHHUSIM HAyYHBIX
JOCTHKEHUH B MEAMIIMHE H OMOTEXHOJIOTHH.

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

7. www.elibrary.ru - nanimonaneHas oubaHOTpaduueckas 6a3a JaHHBIX HAYIHOTO
uTHpoBaHus (nMpodeccuoHanbHas 6a3a JaHHBIX)

8. WWW.SCOPUS.COM - KpymHE#IIas B Mupe enuHas pedeparuBHas 0a3a JaHHBIX
(npodeccuonanbHas 6a3a JaHHBIX)

9. Www.pubmed.com - aHTJIOsI3bIYHAsT TEKCTOBas 0a3a JaHHBIX MEIUIIUMHCKUAX H

Oouonornyeckux myOauKanuii (mpodeccruonanbHas 0a3a JaHHBIX).


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 TTocTaBIuk I'ne ycranoBieHo

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

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

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

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

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

YHusepcurera

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

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

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




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

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

Tpena»

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

Russian/13 English

IIT.,

Kadenpa
natodusuonoruu — 4
mIT.,

Kadenpa
AMUAEMHUONOTHH — 3
IIT.,




16.

IIpaBa Ha nporpammy miiga OBM mnakeT aias CTaTUCTUYECKOTO
ananmmsa Statistica Basic Academic for Windows 13
Russian/13 English

Kadenpa

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

[IpaBa Ha nporpammy st OBM naker 11 CTaTUCTUYECKOTO
aHaym3a Statistica Basic Academic for Windows 13
Russian/13 English (ceresas)

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




