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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-1 CmocobeH TBOpYECKM UCIIOJNB30BaTh B HAYYHOW HW  IMPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
NEeSTeIbHOCTH  3HaHus  (yHIaMEHTaJdbHBIX M NPUKIATHBIX  PA3leioB JUCHUIUIMH  (MOXyJeil),
OTIPEEISIIONTNX HAMPABIEHHOCTH (TIPO(HIIB) TPOrpaMMBbl MaruCTPaTyphI

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:
- Hay4YHO-HUCCIIEOBATEIIbCKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
IMK-1 Cnocob6en TBopuecku (Mcrmone3yer 3HaHMsS B OONACTH  METarcHOMUKHU
WCIIONIh30BaTh B HAYYHOW U  |MHKPOOPTaHU3MOB u MPUMECHSICT ux B

MPOM3BOACTBEHHO-TEXHOJIOT |HAyYHO-TIPOU3BOJICTBEHHOM cepe
WYECKON AeSTEILHOCTH
3HaHUs (PyHIaMEHTaIBHBIX
W TIPUKJIAJHBIX Pa3aesioB
JTUCIUILTUH (MOJYIeH),
OTIPEIEISIOMNX
HampaBJIeHHOCTH (POQHIIB)
MPOTrpaMMbl MarucTparypbl

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITK-1 Cnocoben TBOPYECKHU HCTOJB30BaTh B Hay4HOU u
MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKON  JEATENbHOCTH 3HaHHUS (yHIaMEHTaJIbHBIX U
MPUKIAIHBIX pa3fesioB JUCHMIUIMH (MOZIyneil), ONpeAeNsIonuX HalpaBIeHHOCTh
(mpoduib) TporpaMMbl MaruCTPaTyphl

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus

OTIPEICIISIFOITIX OuHast
MEKIUCLUMIUTMHAPHBIE | (ceMecTp)
CBs3HU 1 2 3

—

Bbuomornst otnenpHbIX | +

TPyl
MHUKPOOPTaHHU3MOB

2 |[Mukosorust +

3 |MukpoopraHu3Msl B +
CUMOMOTHYECKHAX
accoluaruax




4 |IIpaxTuka no +
HarpasJICHHIO
poheCCHOHATTLHOU
JeSITeIbHOCTH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JucuunnuHa «MeTareHOMUKa MHUKPOOPIaHM3MOB» OTHOCHUTCA K 4YacTH, (OpMUPYEeMOW YyYaCTHUKAMHU
oOpa3oBarenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 06.04.01 - buonorusi.

Jucuuninuza « MeTareHoMHKa MUKPOOPTaHU3MOBY» U3Y4YaeTCsl B 2 CEMECTPE.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

N Ounas
Bun yueGHOM paboThI
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 72
KonTaktHas pabora 16
Jlexnuu (Jlexiun) 8
[Tpaktuueckue (IIpakr. pab.) 8
CamocrosrenbHas padota (CP) 56
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp

1 Mecro BelnonnHeHne
METareHOMHKH B 71a00paTOPHBIX
cUcTeMe 2 2 |14 pabor
COBPEMEHHOTO
HAy4YHOTO 3HAHUSI.

2 MeTtoab! Brimonuenue
METareHOMHOTO 212 |14 1a00paTOPHBIX
aHam3a. pabor

3 Meronsl Brimonnenue
O6nonH(pOpMaIIIOHH 1a00paTOPHBIX
Or0 aHaJIMu3a 212 |14 pabor;
METareHOMHBIX KontponbsHas
aHHBIX. pabora

4 OyHIaMEHTaIbHbIE Brinonnenne
aCIIEKThI 71a00paTOPHBIX
METareHOMMKH. 212 |14 pabor;

KontponbpHas
pabora

Tema 1. MecTo MeTAareHOMMKH B CCTeMe COBPeMeHHOro Hay4yHoro 3Hanus. (ITK-1)

Jlexkuns.




OOBeKThI METareHOMHOTO aHaMM3a. «OMUKIW»: METareHOMUKa, METaTPAaHCKPUIITOMIKA, METaMeTa00JIOMUKA.
Hcropust v IepCreKTUBBI pa3BUTUS METar€HOMUKHU.

IIpakTH4Yeckoe 3aHATHE.
Jlabopatopnass  paGora  Nel. MHCTpykTaxk 1O TeXHHMKE O€30MacHOCTH mTpu  pabore B
MOJIEKYJISIPHO-T€HETHUECKOI n1abopaTopui. 3HAKOMCTBO c OCHOBHBIMU npubdopamu
MOJICKYJISIPHO-TEHETHUECKUX MCCIIeI0BaHmii: cucteMbl ripoeneHust [P (momumepa3Ho-11enmHON peakinm),
anekTpodopesa B arapo3HbIX TelisX, CACTEMaMU Tellb-TOKyMEHTaIuu, cekBeHaropoM GS Junior.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTka KOHCIIEKTOB JIEKIIU M BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYEeHUE OCHOBHOM U
JIOTIOJIHUTEIHHOM JINTEPATyPhl; KOHCTICKTHPOBAHKE MaTeprasoB, paboTa co CIpaBOYHOM TUTEPATYyPOit;
MOJITOTOBKA K ONPOCY, TECTUPOBAHUIO, KOHTPOIBHOU padoTe.

Tema 2. MeTonbl MeTareHoMHOT0 anaausa. (IIK-1)

Jlexknus.
Metonsl Beinenenus u xpanenus JIHK, ocobennoctu Bwinenenus JIHK w3 moussl. Meronst T-RFLP,
DGGE, JAHK-MHUKpOYMIIOB, TOJy4eHHUs OUOMUOTEK KIOHHMPOBAaHHBIX (PparMeHTOB TE€HOB M T'E€HOMOB.
JIOCTOMHCTBA U HENOCTAaTKU METOI0OB METAr€HOMHOTI'0 aHanu3a npupogHon JIHK.

IIpakTn4yeckoe 3ansATHE.
Jlaboparopuast padora Ne2. Otbop obpasuoB moussl. Beimenenne IHK u3 mouBbl ¢ HCMOIB30BAaHUEM
BHYTPHJIAOOPATOPHOTO TPOTOKOJIA M C HCIOJIB30BAHUEM KOMMEpPUECKOro Habopa pEeakTHUBOB (QHPMBI
MOBIO. OG6yuenue pabore Ha romoreHusarope. lIpuroroBrneHue arapo3HOro Telsi M TPOBEACHUE
renb-anekTpodopesa nousenHon J{HK. M3mepenune konuentpamun JJHK.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
ITpopaboTKka KOHCIIEKTOB JIEKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOATENIBHOE N3yUYeHHE OCHOBHOU U
JONOIHUTENBHOM JTUTEpaTypbl; KOHCIIEKTHPOBAaHKE MaTepHajIoB, paboTa co CIIPaBOYHON JIUTEPaTypoi;
MOATOTOBKA K ONPOCY, TECTUPOBAHUIO, KOHTPOJIBHOH padore.

Tema 3. MeTonbl 0MOMH(DOPMALMOHHOIO AHAJIN32 METAT€HOMHBIX JAHHBIX.
(IIK-1)

Jlexknus.
UccnenoBanne (yHKIIMOHATBHOW CTPYKTYpPhl MHUKPOOHBIX cooOmiecTB. CoBpeMeHHBIE METareHOMHBIE
poekThl. OcCOOEHHOCTH COOPKH U aHAJIH3a TIOTHOPA3MEPHBIX TEHOMOB MPH HCIIOJIb30BAHUN METareéHOMHBIX
nanHbelX. Texnomorusi single cell sequencing M TNEpPCHEKTUBBI €€ MCIOIB30BAHUS B (PYHKIIMOHAIBHOM
METareHOMHKE.

IIpakTH4eckoe 3aHATHE.
Jlabopatopuass pabora Ne3. IlocranoBka mnonumepasHon tenHoit peakuunm (ITIIP) wHa wmatepuane
BeifienieHHon JIHK. KonmaectBennas [11P. Buzyanuzarus npoaykToB aMIuinUKaIMy Ha arapo3HbIX IesiX
C UCHOJBb30BAHHEM COBPEMEHHBIX CHCTEM TIellb-JOKYMEHTHUPOBAHUS, HU3MEPEHHE KOHIICHTpALuU
[TIP-iponykra.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
[TpopaboTka KOHCIIEKTOB JIEKIIUH W BOIMPOCOB, BEHIHECEHHBIX HA CAMOCTOSITEIIBHOE M3YYCHHE OCHOBHOW W
JIOTIOJIHUTEIPHON JTUTEpPATyphl; KOHCIIEKTHPOBAHHE MATEPHANIOB, padoTa CcO CIPaBOYHOW IUTEPATypOU;
MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO, KOHTPOJIBHOU padoTe.

Tema 4. @®ynagaMeHTaIbHbIE acnieKThl MeTareHOMUKH. (ITK-1)
Jlexknus.

Hcnonb30BaHNEe METOAOB METAarcHOMHOIO aHaju3a JJs HMCCIEeIOBAHUS HBOIIOIMMOHHBIX IPOIECCOB B
MUKpOOHBIX coolmecTBax. TpaHchopmanus MNpeACTaBICHUA O BHJE Yy MPOKAPUOT B TEHOMHKE U
METareHOMHKE.

IIpakTnyeckoe 3ansATHE.



Jlaboparopnas pabora Ned. buonHpOpMaIIOHHBIE METOBI aHAIM3a METATCHOMHBIX JTaHHBIX. 3HAKOMCTBO C
OCHOBHBIMH 0a3aMu JaHHBIX JUIS aHAIM3a HYKJIeOTHAHbIX ocinenosarenbHocTelt (NCBI, RDP, Silva,
Greengenes). O6paboTKa TaHHBIX TUPOCEKBEHUPOBAHNUS C UCIIOIB30BaHUEM MTporpammuoro nakera QIIME:
nepBuYHas 00paboTka naHHBIX TUpocekBeHupoBanusi, OTU-HKUHT.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYEeHUE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyphl; KOHCIIEKTHPOBaHHE MaTeprasoB, padoTa co ClIpaBOYHOM JTUTEpaTypoit;
MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO, KOHTPOJIbHON padoTe.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THUIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTposib — 80 6aioB

2 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Mecto Brinmonne 20 Brimonnenne nabopaTopHbIX pabOT OLIEHMBAaeTCs B WHTEpBaje OT 1
METareHOMHKH HUE 70 20 6ayIoB B 3aBUCHMOCTH OT Ka4€CTBa U TOJHOTHI COAEPIKAHMSL.
B CHCTEME naboparop
COBPEMEHHOTO |HBIX padoT
Hay4YHOTO
3HAHMUSL.
2. MeTtoms Brimonae 20 Brimonaerne 1aboparopHBIX padOT OIIEHWBACTCS B MHTEpBajie OT 1
METareHOMHOTO HUE 10 20 6ayI0B B 3aBHCHMOCTH OT Ka9€CTBA U TIOJTHOTHI COACPKAHMS.
aHaam3a. maboparop
HBEIX paboT
3. MeTtoms Brimonae 20 Brimoaerne 1aboparopHBIX padOT OIIEHWBACTCS B MHTEpBajie OT 1
ononHpOpMAaIH HUE 10 20 6ayI0B B 3aBUCHMOCTH OT Ka4eCTBA U TIOJTHOTHI COACPKAHUS.
OHHOTO aHaju3a |1adoparop
METareHOMHBIX |HBIX paboT
JaHHBIX. KonTpoa 10 Tect coctout u3 15 Bompocos.
bHasl 5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
pabdora(k TeCTe
OHTPOJIbH 3 Gamya — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpOCOB B TeCTe
blii cpe3) 1 Gamy — cTyZIeHT MpaBUWIIBHO OTBedaeT Ha 25-50% BOMPOCOB B TeCTe.
Menee 25% mpaBIIIBHBIX OTBETOB OAJJTOB HE JAET.
4. | ®ynnamenTans | Beimonne 20 Brimonnenne nabopaTopHbIX pabOT OLIEHMBAaeTCs B WHTEpBaje OT 1
HBIC acCTeKThI HUE 10 20 6ayIoB B 3aBUCHMOCTH OT Ka4€CTBa U TIOJHOTHI COAEPIKAHMSL.
METareHOMHKH. |J1aboparop
HBIX paboT
Kontpon 10 Tect cocTouT U3 15 Bonpocos.
bHasl 5 0ajmIoB — CTYOEHT HpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
padora(x TeCTe
OHTPOJIBH 3 Gamna — CTyAEHT npaBHIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
blil cpe3) 1 Gay — CTyZIeHT MPaBUWIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TECTeE.
Menee 25% mpaBUWIIBHBIX OTBETOB 0AJLIOB HE JACT.
5. [IpemuansHbIie GBI 20 [logroroBka W 3amTa MPE3EHTAIlMH, BBICTYIUICHHE C IOKIAZIOM,

pedeparom.




6. |UunuBunyanbHbIC 3a1aHUS, 100 JloOGop: CTymeHT MOXKeT TMpPEJOCTaBUTh BCE 3aJaHUs TEKYIIEro
C IOMOMUIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JIOIIOJHUTENbHBIE OaJLIbI

7. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BoinosHenune 1a00paTopHbIX padoT

Tema 1. MecTo METareHOMHMKH B CUCTEME COBPEMEHHOIO HayYHOTO 3HAHUS.

Jlaboparopnas pabora Nel. MHCTpyKTax 1o TEXHUKE OE30MaCHOCTH TP paboTe B
MOJIEKYJISIPHO-TEHETHYECKOH JTaboparopun. 3HaKOMCTBO C OCHOBHBIMU ITpHOOpaMu
MOJICKYJISIPHO-TEHETHUECKUX MCCIIeIoOBaHUM: cucTeMbl ipoBeaeHus [11P (monumepa3Ho-1ienmHOM peakiium),
anekTpodopesa B arapo3HbIX TelisX, CACTEMaMU Tellb-TOKyMEeHTaIuu, cekBeHaropoM GS Junior.

Tema 2. MeToasl METAaT€HOMHOT'O aHAJIN3A.

Jlabopatopnas pabota Ne2. Ot6op 06pa3ioB noussl. Beinenenue JIHK 13 mo4Bsl ¢ ucmonbp30BaHuEM
BHYTpUIIA00PATOPHOTO MPOTOKOJIA U C UCIIOJIb30BAHUEM KOMMEPUYECKOro Habopa peakTUBOB (UPMBbI
MOBIO. O6y4denne pabote Ha roMmoreHu3arope. [I[puroroBieHre arapo3HOro rejis U MpoBeeHNE
renb-anekTpodopesa mousennoi JJHK. M3mepenne konnenTparuu JTHK.

Tema 3. MeTonbl OMOMH(POPMAIIMOHHOTO aHATM3a METAr€HOMHBIX JaHHBIX.

Jlabopatopnas pabota Ne3. [TocranoBka nonumepasHoi nienHoit peakiuu (I1L[P) nHa marepuane
BeiieneHHon JIHK. Kommuecteennas [11P. Busyanuzamus npoayKkToB aMImin(UKaIiiy Ha arapo3HbIX TesxX
C MCIIOJIb30BAHUEM COBPEMEHHBIX CUCTEM Iellb-A0KYMEHTHUPOBAHMUSI, H3MEPEHNE KOHIICHTPAluu
[TIP-iponykra.

Tema 4. dyHaMeHTaNIbHBIE ACTIEKTHl METar€HOMUKH.

Jlaboparopnas pabora Ne4. buonHpopManimoHHbIE METOIBI aHATTN3a METAr€HOMHBIX JaHHBIX. 3HAKOMCTBO C
OCHOBHBIMH 0a3aMU JaHHBIX TS aHAJIM3a HYKJIeOTUIHBIX nocienoBarenbHocTelt (NCBI, RDP, Silva,
Greengenes). O0paboTKka JaHHBIX TUPOCEKBEHUPOBAHUS C UCIIONB30BaHWEM MporpamMmmMHoro nakera QIIME:
nepBUYHasi 00padoTKa TaHHBIX MHUpocekBeHnpoBaHus, OTU-UKuHT.

Kontponbnas padora

Tema 3. MeTonbl OMOMH(POPMAIIMOHHOTO aHATH3a METAr€HOMHBIX JaHHBIX.
IIpuMep TecTOBBIX BONMPOCOB.
Urto Takoe onepoH?
a.rpyImna COBMECTHO TPAHCKPUOUPYEMBIX T€HOB

b.HekoaMpylolIast 4acTb FeHOMa
C.IpyIIa COBMECTHO TPAHCKPUOUPYEMBIX U PETYIUPYEMBIX T€HOB




d.perynsTopHbIif y4acTok

€.reH KOJUPYIOINi 60K

Urto Takoe perysnon?

a.HabOp TEHOB, IKCIPECCHs] KOTOPHIX PETYIHPYETCS OTHUM U TEM Ke OCIKOM-PEryIsITOPOM.

b.ren, sKcrpeccuss KOTOPOTO PEryJupyeTcss OIHUM U TE€M K€ OEIKOM-PEryssTOPOM.
C.HabOp TEHOB, JKCIPECCHUS KOTOPHIX PETyIHPYETCs OTHHUM U TEM e OEIKOM-PErpeccOpoM.
d.Habop reHoOB, dKCHpeccUsi KOTOPBIX PETYIUPYETCS Pa3HBIMH OEIKaMH-PEryJsiTOPaMH.

€.HabOp TEHOB, JKCIPECCHs] KOTOPHIX HE PEryIUPYETCS OAHUM U TEM K€ OeIKOM-pEeryisiTOpoM.
Kaxo#i mpo1ieHT B reHOMe MPOKapUOT COCTABIIAIOT OAMHOKUE paMku cuutTbiBaHus (OPC)?

a.50%

b.1%

c.5%

d.He u3BecTHO

e.10-15%

Kak Ha3piBaeTcs mpoliecc nepeHoca reHoB OT 07I0M OaKTepuu K APYroi ¢ momoluipo 0akrepuodaron?
a.TPaHCKPUIILIHS

b.TpaHCcIyKIHS

C.peIUIIKALHs

d.xoHBIOTALNS

e.TparchopManus

YTo 13 NepedrcIeHHOro BXOAUT B COCTaB MOHATHS "MOOHIOM nipokapuot"?
a.IJ1a3MH bl

b.TpaHCIO30HBI

c.TeHnl " joMalHero xo3gucraa'

d.omeponsl

€.HUYEro U3 MePeUUCIEHHOIO

B kakom rogy OblT CEeKBEHHMPOBAH MEPBbI TeHOM OakTepun?
a.1991

b.1995

c.1990

d.1996

€.2000

I'opu30HTaNBHBIN IEPEHOC TE€HOB - 3TO...

a.IIEPEHOC I€HOB MEX Y HEPOJACTBEHHBIMU OPraHU3MaMH ITyTE€M BEPTUKAIBHOM IIEperadn
PEIUTMIUPOBAHHON XPOMOCOMBI B IIPOLIECCE ACIICHUSI KIETKU

b.coxpaHeHHe reHOB MEX Ay HEPOICTBEHHBIMH OpraHU3MaMu MOCPEACTBOM BEepTUKAILHON Nepeadu
PEIUTULMPOBAHHON XPOMOCOMBI B Tpolecce ACEHUs KIETKU

C.ICPCHOC TCHOB MCKY HCPOACTBCHHBIMH OPraHU3MaMUi UHBIM IIYTEM, HCKCJIN TOCPCACTBOM
FOpHBOHTaHLHOﬁ nepecaaun pCHJII/II_II/IpOBaHHOﬁ XPOMOCOMBI B MPOLECCC ACIICHUS KIICTKU
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d.HepeHOC TCHOB MCXKY HCPOACTBCHHBIMH OPraHU3MaMU UHBIM ITYTEM, HCKCJIN TOCPCACTBOM
BepTHKaHBHOﬁ nepeaaiu peHJII/H_[I/IpOBaHHOf/’I XPOMOCOMBI B ITPOLECCC ACIICHUA KIICTKU

C.IICPCHOC TCHOB MCXKY POACTBCHHBIMH OPraHU3MaMU UHBIM IIYTEM, HCKCJIN MOCPCACTBOM BCpTI/IKaHLHOﬁ
nepecaaun peHHHHHpOBaHHOﬁ XPOMOCOMBI B MMPOLECCC ACIICHUS KIICTKU

Kak mpaBuio oueHr maneHpkue (MeHee 1 MO) reHoMbl OakTepwii M apxed MpUHAAIEKAT...
a.0akTepusM-TIapazuTam

b.unanoGakTepusImM

C.BHYTPHUKJIETOUHBIM CUMOMOHTAM 3yKapuoT

d.aspoOHBIM OakTepusIM

€.XeMOCHHTE3UPYIOIIUM OaKTepusiM

UTO0 M3 HUKETIEPEUUCICHHOTO SIBISETCS ""CUCTEMaMHM 3aIUThI" TPOKAPUOTHOM KIETKHU?
a.peCTPUKLIUU-MOTUPUKAIINN

b.mmma3mMu sl
C.MOOHOJIOMBI
d.omeponsl
¢.CRISPR

Kakwe mnpoiiecchl epeunciIeHHbIC HIDKE TIOMOTAI0T MPOKAPUOTAM MOJICPKUBATh BHICOKUN YPOBEHB
TeHETUYECKOTO pa3HOoOpasus?

a.KOMGI/IHaTI/IBHaH N3MCHUYHNBOCTH
b.ropu30HTANIBHBIN IEPEHOC TCHOB
C.MyTallluu

d.xoHBIOTaINA

C.MO,Z[I/I(I)I/IKaI_[I/IOHHaH N3MCHUYHNBOCTH

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hOopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)
1 Ctpoenne GakTepuasTbHONH XpPOMOCOMBI.
2 MyTtanuoHHasi H'3MEHYUBOCTh OAKTEpUH.
3 IloTok HacnenCTBEHHOW HH(OPMAITUU Y TIPOKAPHOT.
4 Tpanckpunuus y NpoKapHuor.
5 TpaHcnanus y npoKapHor.
6 Ilnazmumpl.
7 Penapauus JIHK.
8 YpOBHU PETYISIMU SKCIIPECCUH TE€HOB.
9 UanynubenbHbIC U pelpeccuOeTbHbBIE TeHEI.
10 Arrenyanus, PHK-nepexntouarenu, SHXaHCEPHI.
11 Karabonudeckas pernpeccus, «OIyIeHHe KBOPyMay.
12 JIakTO3HBIH OMEpPOH.
13 PexomOuHaIMs y MPOKapHOT
14 Topu30HTaNBHBIN IEPEHOC TEHOB: KOHBIOTAIHMS OaKTEepHii
15 FxF-xouproramus nu Hfr-kousroramusi.
16 T'opu3oHTaNBHBIN IEPEHOC TEHOB: TPaHCHOPMALHS.
17 Topu30HTAJIBHBIN NEPEHOC TEHOB: TPAHCAYKIIUA.
18 IlepeHOC TeHOB yCTOMYMBOCTH K AHTUOMOTHKAM.
19 [TaToreHHOCTHh MUKPOOPTaHU3MOB. bakTepuanbHbie U BUPYCHBIC HHPEKIIUN
20 OcTpOBKM MaTOr€HHOCTH.



21 YcToiunBOCTh K aHTUOMOTHKAM.

22 Tunbl BUPYCHBIX TECHOMOB.

23 Bupychl DyKapuor.

24 Bupycsl Dy0akTepui.

25 JIuzupytouiye BUPYChl 1 YMEPEHHBIE BUPYCHI.

26 Bupycel ApxebaxkTepuid.

2’7 Bupouipl ¥ BUPYCOUIbI U IPHUOHBI.

28 CpaBHEeHHE MEXaHU3MOB KOHTPOJISI ApxebakTepuid, Dy0akTepuit 1 DyKapHuoT.
29 TakcOHOMHS MUKPOOPTaHNU3MOB U JIEPEBO KU3HU.

30 OcoOGeHHOCTH CTPOEHUS, METa0O0JIN3Ma ¥ TEHETUKH ApXeOaKTepHid.

Tunosble 3aganusa 1 3adera (ITK-1)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Orenka Kommerentim
TIOCTYKCHHSI pe3YJIBTaTa)
TIK-1 OO6nagaer 3HaHUSMH B 00JACTH METareHOMHKH MHUKpPOOPTaHM3MOB
«3a4TCHO»
Crniocoben WCIIONB30BaTh MONTyYeHHBIC 3HAHUS B
(50 - 100 6amoB) N
Hay4HO-IIPOU3BOJICTBEHHOM cepe
[K-1 He oOmanaer 3HAHUSIMU B oOactu METareHOMUKH

«HE 3a4TCHO»

MUKpoopranu3moB. He cmocobeH HcCmonb30BaTh IMOyYEHHBIE
(0 - 49 GannoB) poop y

3HAaHUS B HAyYHO-IIPOU3BOICTBEHHOM cepe

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM pabouei mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKKe MOPSAIOK U3YUEHHSI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3ziensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHATHM Marepuajg M JONOJHHUTh €ro € Yy4YeTOM PEKOMEHJOBAHHOW JIOMOJIHUTEIBbHOM
JUTEPATYPHI;

- IPYU CAMOCTOATEILHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. CooitvakoB B.b., Kapamanm M.M. MukpoOuoiaorus, BHUPYCOJOTHS W HWMMYHOJIOTHS: PYKOBOJACTBO K
abopaTOpHBIM 3aHATUAM : ydeOHoe mocobue. - MockBa: 'DOTAP-Menua, 2015. - 320 c. - Teker :
anektponnbii  //  OBC  «KoHcynmbTaHT — CcTymeHTa By3a W MeaBy3a  [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970435755.html

2. CoonyakoB B.b., Kapamaim M.M. MukpoOuosorusi, BUPYCOJIOTHS W HMMYHOJOTHS: PYKOBOJCTBO K
abopaTOpHBIM 3aHATUAM : ydeOHoe mocobue. - MockBa: 'DOTAP-Menua, 2014. - 320 c. - Tekcr :
anektponnbii  //  OBC  «KoHcynmpTaHT  CcTymeHTa By3a W MeaBy3a  [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970430668.html

3. 3BepeB B.B., boituenko M.H. MeauuuHckass MUKpoOUOIOTHsI, BUPYCOJOTHS U uMMyHonorus. Tom 1. :
yuebHuk. - MockBa: 'DOTAP-Menua, 2016. - 448 c. - Tekcr : snexrponHsiiit / OBC «KoncynbraHt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436417.html

4. 3BepeB B.B., boituenko M.H. Menununackass MUKpOOHOJIOTHS, BUPYCOJIOTHS U UMMYyHoOJoTHs. ToMm 2. :
yueOnuk. - MockBa: 'DOTAP-Menuna, 2014. - 480 c. - Tekcr : snexrponHsii / DBC «KoHcynbTaHT
CTyZIeHTa By3a 1 MeBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Kypanosa H. I. MukpoOuomnorus : yaueOHoe nocodue, 2. Merabonusm mpokapuort. - Mocksa: [Ipomereid,
2017. - 100 c. - Tekcr : snexkrponsbiii / ObC «YHuBepcurerckas O6ubnmuoreka onnmaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

2. 3Bepes B.B., boituenko M.H. Mukpo6uonorus, BUpycoJIOTUs: PyKOBOACTBO K MPAaKTUYECKUM 3aHATHUSM !
yuebHoe mocobue. - MockBa: 'DOTAP-Menua, 2017. - 360 c. - Tekcr : snexrponssiii // DBC
«Koncynprant CTyZACHTa By3a 51 Me/By3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970440063.html

3. Anemmna E. C., lpo3nosa E. A., Pomanenko H. A. KynpTuBHUpOBaHME MHUKPOOPraHM3MOB KaK OCHOBA
OMOTEXHOJIOTUYECKOTO TpoIiecca : ydebHoe nmocobue. - OpenoOypr: Yaupepcutet, 2017. - 192 c. - Teker :
sanektpoHubii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743

4. HerpycoB A. U., KoroBa U. b. MukpoOuonorus: Teopust u npaktuka B 2 4. Yacte 1 : YueOnuk mms
By30B. - Mockgsa: FOpaiit, 2020. - 315 c. - Tekcr : anexrponnsii // D9bC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/450147

5. HerpycoB A. U., KotoBa U. b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 2 : YueOHUK st
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/451769

6. KcenoonroB b.C. OCHOBBI MUKPOOUOJIOTHH M 3KOJOTHUECKONH OMOTEXHOJIOTHH : yuyeOHoe mocobue. -
Mocksa: U]1 "®OPYM", UTHDPA-M, 2018. - 220 c.

6.3 VlHble UCTOYHUKMU:

1. Mukpo6uoor.py - http://micro-biolog.ru

2. The American Society for Microbiolog - http://asm.org

3. Pycckuit menumHCKHMA cepBep - http:// www.rusmedserv.com
4. Mon6uo.py - http://molbiol.ru/

5. Mukpo6uomnorus - http://microbiology.ucoz.org

6. Menynugep - http://meduniver.com
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7. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUIYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MTIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
00ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIutieH3MOHHOE U CBOOOTHO pacrpoCTpaHsIeMoe IPOrpaMMHOE 00ecIieueHHe:

Onepannonnas cucrema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmureMmarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6nbmorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. [nardopma Nature . — URL: https://www.nature.com/siteindex

10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru

12. Poccuiickas HarmonanpHasi oudnuoreka. — URL: http://nlr.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. ®enepanbubrii noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

17. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

18. KOpaiit: sanexkrpoHHO-OubMMOTeYHast cuctema. — URL: https://urait.ru
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



