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IHosicHuTeALHAA 3aIIHCKA

Pabouasn npoepamm oucyuniuner « Mukpodbuonozusy cocmagieHa 6 coomeemcmeuu ¢
mpebosanuamu DedepanbHoco 20Cy0apcmeeHH020 00pa308amMenbHO20 CMAHOAPMA BblCULe2O
obpazosanusi no Hanpasienuto noocomosku 06,03.01 «buonocusny, kearugurxayus (cmenews)

«baxanaspy.
Pabouas  npoepamm  oucyunaunvl  «Muxpobuonocus»  npedcmasisem — cooou
COBOKYNHOCMb — OUOAKMUYECKUX — Mamepuaios, HANPABIEHHbIX — HA — Peanu3ayuio

cooepacamenvHblX, MemoOudecKux U Opeanu3ayUOHHbIX YCI08UL NO HANPAGIEHUI0 NOO20MOBKU
06.03.01 «Buonocus», keanuguxayus (cmenens) «baxaiasp.

PII opuenmupoeana na peanrusayuro KOMHEMEHMHOCMHO20 HOOX00d 6 00yYeHul
Mukpobuonoeuu no Hanpasienuro noocomosku 06.03.01 «buonoeusy, keanugukayus (cmenemns)

«baxanaspy.
Tpyooemxocmo oucyunaunst: 6 uacax PI'OC 108 uaca, 3 3auemnvie eOuHuybl

KOHmMaxkmuas paboma:

3aHAMUS NeKYUOHHOo20 muna — 16 u.,
3aHAMUS CEMUHAPCKO20 MUna

uHas kKonmaxkmuas paboma — 32 u.u.,
KOHMpOUpyemas RUCbMeHHAs paboma —
CP—-33u.,

Koumpoav — 27 u.

Kniouesvie cnosa: muxpobuonocusi, MuKpoopeamuzmvl, aspoovl, aHaAIpoObvl, Munvl
NUMAHUA MUKPOOP2AHUZMO8, BUDYCHI.
Cocmasumenw: Tyeysz A.P., 0.0.1., npogheccop kagedpol



1. Hesan 1 3agaun JUCUMILIMHBI K MUKPOOHOJIOTHS» B TEPMUHAX KOMIIETEHIIHIA.
W3yuenne qUCUUIUIMHBI HANIPaBJICHO Ha (POPMHUPOBAHUE CIEAYIOMINX KOMIIETCHIUH:
OIIK-3, OIIK-5, OIIK-6. ITK-1

Ob6menpogeccnonanbubie komnereHuuu (OIK):

- CIOCOOHOCTh MOHMMATh 0a30Bble MPEACTABICHUS O PazHOOOpasHMu OMOJIOTHYECKUX
00BEKTOB, 3HaueHHWE OWopazHoOOpaszusi A YCTOMYMBOCTH OHOCHEpPHI, CIOCOOHOCTHIO
UCIIONIb30BAaTh  METOJBI  HAONIONEHUWsS, ONUCaHWS, WICHTH(PUKAIUN, KIacCU(UKAINH,
KyJIbTUBHpPOBaHUs Ononorundeckux o0sekToB (OITK-3);

IMoxkazaTeassMu KOMIIETEHIINI SABJISIOTCA

3uanua:

- TEOPEeTUYECKUX OCHOB pa3/esioB 00pa3oBaTeIbHOTO CTAHIAPTa;

- 00 ocoOeHHOCTEH CTpOCHUS U METAO0IM3Ma IPOKAPHUOT;

- MOpP(OJIOTUU OCHOBHBIX TPYIIT MUKPOOPTaHU3MOB;

- (uzuonoruu U GMOXUMUU MUKPOOPTaHU3MOB;

- BIMAHUHU (PAKTOPOB CPeJlbl HA MUKPOOPTaHU3MBI;

- OMOreoXMMHYECKOH POJIH MUKPOOPTaHU3MOB.

- O COBPEMEHHBIX JOCTHKEHHUSAX 10 OCHOBHBIM pa3fiesiaM AUCLUILTUHBI B CBETE

MOJICKYJISIPHO-T€HETUUECKUX JTAaHHBIX,

- HampaBJICHMSIX IPAKTHUECKOrO IPUMEHEHHUS MOTy4YEeHHBIX 3HaHUMH,

- O BIUSHHUH aHTPOIIOTEHHBIX (DAKTOPOB HA BUPYJIEHTHOCTH IPOKAPHOT,

- 3HauYeHHWE B KPYrOBOPOTE BENIECTB B Ouochepe, B OMOTEXHOIOTHH, B
BO3HUKHOBEHHUU 3a00JI€BaHUI J0eH )KUBOTHBIX U PACTCHUH.

Ymenua u nasviku:

- CHCTEMHOTO IMOAX0/1a PH aHAIN3€ YBOJIOIH MUKPOOPTaHU3MOB,

- TEXHUKH MUKPOOMOJIOrMYECKOTO MCCIeA0BAaHUS: MUKPOCKOIIMPOBaHUS, 0TOOpa 1
XpaHeHUs poo, oceBa, UACHTU(UKAITMH MUKPOOPTaHU3MOB;

- cOOIIOICHHS TIPABUIT TEXHUKH 0€30IMaCHOCTH MTPH MUKPOOHOIOTUUECKHUX
HCCIICIOBAHUIA;

- METOJOB OKPacKu; METOJbI KYJIbTUBUPOBAHUS HA INIOTHBIX U KHUJIKHX Cpeaax;

- TOJCYET YUCJa KOJOHUM.

2. O0bem qMCHMILIMHBI (MOYJIs1) 10 BHAAM Y4eOHO# padoThl.
Tabmuma 1. O6beM TUCHUIUTMHBI TTO BUAAM Y4eOHOW paboThI
(o01mast Tpy0EMKOCTh B 3a4ETHBIX SUHUIIAX: 3)

Bcero Pacnpenenenue
Bunsl yueOHoI paboThI 4acoB 110 CEMECTPAM B yacax
6 | |




OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 108 108
AynUTOpHBIE 3aHATUS 54 54
Jlexmum (JI) 16 16
[Tpaktuueckue 3ansarus (I113); Cemunapsi (C) - -
Jlabopartopusie padoTs (JIP) 32 32
CamocrositenpHas pabora (CPC) 33 33
KonTposb 27 27
KypcoBas pabota (mipoekr) - -
Buj urorosoro KoHTpOIIst HK3aMEeH 9K3aMEH
HWtoro 108 108

3. Conep:kaHue TMCHUIUIMHBI (MOYJIfA).

Tabnuua 2. Pacripenenenue yacoB mo TeMaM (MOAYJISIM) M BUJaM yueOHO# paboThI

Howmep
pasnena
(MotyIist)

HanmenoBanue pa3nenos
(Momymei) U TeM TUCIUTUTHHBI

O0BeM B yacax

Bcero | JI

113; C

JIP

CPC

I

BBenenne B MUKPOOHOJIOTHIO.
MopdoJorusi 1 cHCTEMATHKA
MHKPOOPraHU3MOB.

Jlexuus 1. Beenenue. [Ipeamer,
UCTOPUSI, POJIb, MECTO, 1IEJIU U
3a/1a4u MUKPOOHMOJIOTHH.

Jlexuus 2. Mopdomorus
MHUKPOOPTaHU3MOB.

Jleximst 3. OCHOBBI CUCTEMATHUKH
OakTepuit

36 4

6/9

II

duzuojorus
MHKPOOPIraHU3MOB.

Jlexus 4. duznonorus
MHUKPOOPTaHHU3MOB.

Jlekuusa 5. Metaboausm
MUKpOOpranu3MoB Jlekuus 6.
Baxueiimre 0HOXUMHYECKUE
MIPOIIECCHI, BHI3bIBAEMBIE
MHUKpPOOpPTraHU3MaMu: 3HAUCHUE B
MIPUPOJIE U TIPAKTUIECKOE
HCIIOJIL30BaHUE.

Jlekua 7. I'enetuka
MHUKPOOPTaHU3MOB.

46 8

16

10/9

II

PoJib MUKPOOPIraHM3MOB B
onocdepe U JKM3HU YeT0BEKA.
B3auMoOTHOIIEHHSA
MHKPOOPraHH3MOB C MHKPO- M
MAaKpPOOPraHM3MaMHu.

Jlexuus 8. Ponb
MHUKPOOPTaHU3MOB B KPYTOBOPOTE
BEILECTB B MPUPO/IE.

Jlekuusa 9. @opmbl
B3aMMOOTHOILLIEHUN MEXKITY
MHUKpPOOpPraHu3MaMu U (aKTOPBI
WX OIpEEIISIIONINE.

26 4

17/9

Htoro

108 16

32

33/
27




Conep:kaHnue U MeTOAUYECKHE PEKOMEHIAIMHU 10 pa3aeaam (MOIYJsIM) U TeMaM
TUCHUILINHEL. JIeKIIHOHHDBIE 3aHATHS.

Mopnyas 1. BBenenne B MuxkpoOuoJsioruro. Mopgos10rust 1 CHCTEMAaTHKA
MHMKPOOPraHU3MOB.

Jexkyua 1. Beeoenue. Ilpeomem, ucmopus, ponv, mecmo, ueiu u 3aoauu
Mmukpoouonozuu. Ilpenmer mukpoouosorun. OCHOBHBIE TIOHATHS MUKpoOuosoruu. Kpurepuun
orpezeNieHus] 1 0COOEHHOCTH MUKPOOPTaHU3MOB: MUKPOCKOITMYECKHE pa3Mepbl U 0COOEHHOCTH
CTpoeHHs, MHOT0OOpazue ¢opMm MmeTaboim3mMa, WHTEHCHBHOCTh OOMEHa, OOJbIlas CKOPOCTh
pasMHOXeHHUd U T.A. CrnenunduuHOCTh MPOKAPUOTHUECKON KJIETKH M METOAbl €€ H3ydeHUus
(KyIbTUBHpPOBAaHUE,  METOABI  MpPIKM3HEHHOro  HaOmoneHus).  Kpatkas — ucropus
MUKpoOuosorud.  Mopdomornueckuii. U (U3HOJOTUYECKHH  TEPUOABI  Pa3BUTHS
mukpobuonorun (otkpeiTust A.JleBenryka u JlIlactepa). Mcropus W OCHOBHBIE 3Tambl
pa3BUTHA MHUKpoOHoJoruu. Bplaromuecs OTEUYECTBEHHbIE U 3apyOeKHble MHKPOOHOJIOTH
JL.ITactep, P.Kox, JI.N.NBanosckuii, 1.1M1.MeunukoB, C.H.Bunorpanckuii, H.®@.I'amanes u ap.
Ienu u 3ama4m COBpEeMEHHOM MUKPOOHOJIOTHH.

OcHoBHas JuTeparypa:

1. IlaBmoBuu C. A. MukpoOuOIOTHsl € MHKPOOMOIOTUYECKUMHU HCCIIEIOBAHUSIMH.
VYyebHoe mocobue miis cTy. Beicil. Yueb. 3aBenenuii / [lanoBuu C. A. - MuHck: Beimsiimas
mkona, 2009. — 504 ¢. IBC Pexum gocrymna: http://www.biblioclub.ru

2. CooiiuakoB B. b. MukpoOuonoruss ¢ OCHOBaMH SIHIACMHOJIOTUM W METOJaMU
MHUKPOOHOJIOTUYECKUX HCCIIeAOBaHUI. YueOHuK. 2-e u3f., ucrp. u gon. / Cooituakos B. b. -
CII6: CrnenJlut, 2011.- 616 c¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlononHUTEIBHAS TUTEPATYPA:

3. HerpycoB A.U. MukpobOuomnorus: YueOHuk st ctyd. Beicmi. Yuel. 3aBeneHuid. -
M.: U3narenbckuit nentp «Axanemus», 2006. - 330 c.

4. HerpycoB A.W. IlpakTukym no mukpoouosornn: YueoH. [Tocodue mis cryn. Beic.
yuebOH. 3aBea. - M.: U3nat. uentp «Axagemus», 2005. - 608 c.

Jlekuua 2. Mopdosaorus MuxpoopranusmMoB. CoBpeMeHHas TEXHHKa
UCCIEeOBaHUsT  MOPQOJOTUM  MHUKpoopraHuzMoB. [loHSTHE O  pa3IuyHBIX  METOJAax
MUKPOCKOIHH (OMTUYECKOH, (PIFOOPECIIEHTHOM, ANEKTPOHHOMN). [IpOKapHOTBI U SYKApUOTHI.
®opMbl W pa3Mepel  KieTok  Oakrtepuwii. CTpoeHHE  MPOKAPUOTHYECKOM  KIIETKH.
[MuToruiasmarudeckass MmeMmOpana Oaktepuil. Knerounas crenka Gakrtepuii. Kancyma u cnusb.
OpraHouasl IPOKAPHUOT: sEpHAs 30HA U TeHETHYecKui ammapar. [loaBmkHOCTh OakTepuil U
OpraHbl JABM)KEHUS. 3amacHble BEIIECTBA U BKIIIOYeHHs OakTepuil. Criopbl, ciopooOpa3oBaHue y
OakTepuii, pocT U pasMHokeHue. Bupycol. bakrepuodaru. Dydakrepun. [Ipoxxku. Dopmbl 1
pasMepsl KJIETKH Jpoxoked, ux crpoenue. Krnaccupukanus apoxokeid. 3HaueHHE W
HCIIOJIb30BAHUE JPOKKEN B IPOMBILUIEHHOCTH U CEIBCKOM XO35HCTBE.

OcHoBHas auTeparypa:

1. ITaBnoBuu C. A. MukpoOUOJIOTHsI € MHKPOOMOJOTUYECKUMHU HCCIIEIOBAHUSIMH.
YuebHoe mocobue aiis cTy. Beicil. Yueb. 3aBenenuii / [lanosuu C. A. - MuHcK: Beimsimas
mkona, 2009. — 504 ¢. IBC Pexxum gocrymna: http://www.biblioclub.ru

2. CooituakoB B. b. MukpoOuonoruss ¢ OCHOBaMH SIHASMHOJOTHUM W METOJaMU
MHUKPOOHOJIOTUYECKUX HCCIIeOBaHUI. YueOHuUK. 2-e u3f., uctp. u gon. / Cooituakos B. b. -
CII6: CrnenJlut, 2011.- 616 ¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlomonHUTEIBHAS TUTEPATYPA:

3. HerpycoB A.U. MukpobOuomnorus: YueOHuk st cryd. Beicmn. Yuel. 3aBeneHuid. -

M.: U3narenbckuit nentp «Axanemusi», 2006. - 330 c.



4. HerpycoB A.W. IlpakTukym no mukpoouosorun: YueoH. [Tocodue mis ctyn. Beic.
yueOH. 3aBes. - M.: U3nat. uentp «Axagemus», 2005. - 608 c.

Jlekuust 3. OcHOBBI cucTeMaTHKH OakTepuid. [IpuHIMIIBI KiIaccupuUKaIuu
MUKpooprann3moB. O6mue noustus. Mepapxusi TakCOHOB: JOMeH, GUIyM, Kjacc, MOPSJIOK,
CEeMEHCTBO, pOJ, BUA, MoABHUA. ApxeOakrepuu, OakTepuu (9yOaKkTepuu) M DYKAPHOTHI.
deHOTUNIMYECKHE TPYMIbl AoMeHa Oakrepun. CucTeMaTvka: TPYNIbl apXed U TPYIIIbI
Oaktepuii. Baxneiimume rpynmnsl 6akTepuid.

XapakTepucTrKa OTJeN0B mapcTBa Prokaryotae.

dotoTpodHBIC OAKTEPUH: CUCTEMATHKA, OMOJIOTHYECKUE CBOWCTBA, PACTIPOCTPAHEHHUE B
IPUPOJIC U 3HAUCHUE.

XemonutorpoHsle OakTepuu. MexaHHW3M OKHUCICHHS HEOPraHWYECKUX BELIECTB
xeMouuToTpodHbIMU OakTepusimu. Hutpudumupyromue 6akrepun. [Ipouecc HUTpuuKamu u
€ro pojb B KpPYroBOopoTe a3zoTa B mpupoze. bakrepuu, okucisiouyie HEOPraHUYECKUE
coexauHeHus cepsl. XKenesobakrepun. Bonopoansie 6akrepun. KapOokcunodakrepuu.

MukcobakTepun. Pukkercnu 1 ux ocooeHHOCTH. CITUPOXETHI.

[IceBnomMoHaIbl: OMOXMMHUYECKHE OCOOCHHOCTHU M MPAKTHYECKOE 3HAUCHUE.

CBOOOAHOXXUBYIIIUE W CHUMOMOTHYECKHE a30TPUKCHPYIONIUE MHKPOOPTAHU3MBI:
XapakTepUCTHKa M  pojb B  KPYroBopoTe aszora. lIpakTuyeckoe HCIOIb30BaHHE
a30THUKCUPYIOLIUX MUKPOOPTaHU3MOB.

I'pynima MOJIOYHOKHCIBIX OakTepuil: ux (U3NOJIOro-OMOXUMHUYECKHE OCOOCHHOCTH H
MPAKTUYECKOE 3HAuYeHHE. XapaKTepUCTUKA IMAaTOr€HHBIX MPEJCTaBUTENEH MOJIOYHOKHUCIIBIX
OakTepuil.

DOHTepoOaKTepuu:  CHUCTEMaTHKa, XapaKTepUCTHKa U 3HAUY€HUE  OTJEJIbHBIX
IpencTaBuTeNel Uil yenoBeka. bakrepun E.coli Kak caHUTapHbBIN MOKa3aTeNlb 3arpsi3HEHUs
BHENIHEN cpenbl. Koau-TuTp U KOJIU-UHIEKC.

[IponroHoBOKKCHbIE  OakTepuu: WX OWUOJIOTMUECKHME CBOWCTBA, 3HAUYEHUE W
pacnpocTpaHeHHE B PUPOJIE.

CrnopooOpa3yrone  OakTepuu: XapaKTepPUCTHKA, MPAKTHYECKOE 3HA4YeHUE U
pacrnpocTpaHeHHE B PUPOJIE.

AKTHHOMUIIETBI: CTPYKTypHast opraHuzanus, CHCTEMaTHKa, ¢dusnomnoro-
OMOXMMHYECKHE CBOICTBA, POJIb B IPUPO/IE, MPAKTUYECKOE UCIIOJIb30BAHNUE.

Apxebakrepun. Otimume apxebakrepuil OoT syOakTepuil. XapakTepUCTHKa TPy
apxebaktepuii. MUKOIIJIa3MBl.

OcHoBHas nuTeparypa:

1. TlaBnoBuu C. A. MuKpOOHONOTHS C MHUKPOOHMOJIOTHYECKUMHU HCCIICIOBAHUSIMHU.
Y4eOHoe mocobue s cTyA. Beicil. Y4eO. 3aBeacnuii / [TapnoBuu C. A. - Munck: Beimmiimas
mkona, 2009. — 504 c. 9BC Pexum nocryna: http://www.biblioclub.ru

2. CooituakoB B. b. Mukpobuonoruss ¢ OCHOBaMH SMHUIEMHUOJIOTUA U METOIAAMH
MUKPOOHOJIOTHYECKUX HCCIeAOoBaHUN. YUeOHUK. 2-¢ u3a., ucnp. u gom. / Cooiuakos B. b. -
CII6: CrnenJlut, 2011.- 616 c. IBC Pexum nocryna: http://www.biblioclub.ru

JlomonHUTENbHAS UIUTEPATYpa:

Jlureparypa:3. HerpycoB A.M. Mukpobuonorusi: YueOHUK i ctynd. Beicmr. Yue0.
3aBenenuil. - M.: 3gatensckuii neHtp «Akaaemus», 2006. - 330 c.

4. HerpycoB A.U. Ilpaktukym o mukpoOuonoruu: Yuebn. [locobue mis cryn. Beici.
y4eOH. 3aBef. - M.: U3nar. nentp «Akamnemusi», 2005. - 608 c.

Monyas 1. @uzuonozus muxpoopzanuzmos.

Jexkyua 4. @u3zuonocus murpoopzanumos. OcoOEHHOCTH XUMHYECKOTO COCTaBa
KJIETOK DYKapuOT U MpoKapuoT. OpraHuvyeckre M HEOpraHWYecKue BellecTBa B MUKpPOOHOM
kierke. ConepkaHue BOJbI B KieTKe. MeTaboiau3M MUKpPOOpraHn3MoB. AHaOonu3M. Tumbl
nutanust  Oaktepuid. ABTOTpodHBIE U  reTepoTpodHble, Ccanmpo@UThl W  MMaPa3HTHI.
[TpoHNKHOBEHUE B KJIETKY 3K30TreHHBbIX BemecTB. Ponb L[IIM B nutanuu xietku. Auddysus u



aKTUBHBIM TpaHcopT. Typrop, IuiasMoiM3 W IUIa3MONTH3 MHKpPOOHOH KieTku. CuHTe3
6uonoaumepoB. OCHOBHBIE KOMITIOHEHTHI Cpel /Ul BhIpAIlMBaHUSI MUKPOOPraHU3MOB. BiusHue
YCJIOBHI BHEITHEH Cpeabl Ha MUKpOOpraHu3Mbl. DakTOphl BHEUIHEH Cpenbl - (U3WYECKUE,
XUMHAYECKHe, OMOJIOTHYEeCKHe: MHUKpOOOCTaTHYeckoe U MUKpoOoiuaHoe neiicreue. CrocoOsl
pa3MHOXKeHHA. PocT MHKpOOpPraHM3MOB B 3aBUCUMOCTH OT BiaxHocTd. [loka3zaTeins
aKTUBHOCTH BOAbl. ONTHUMaJbHOE, MAaKCUMaJIbHOE M MHUHUMAJIbHOE 3HAUEHUE Ul Pa3HBIX
MHKPOOPTaHU3MOB. Y CTOMYMBOCTh K BBICYIIMBaHUIO. OTHOIIEHHWE MHKPOOPTraHU3MOB K
KHUCIOpoay. AlpoObl, aHa’poObl M (hakylbTaTHBHBIE aHA’poObl. BimsHue temmnepaTypbl Ha
KHU3HEICATEIbHOCTh MHKPOOPTaHU3MOB. V3MEHUYMBOCTH MHUKPOOPTaHU3MOB IMOJ BIUSHUEM
YCJIOBUM BHEIIHEH CPEJIbl.

OcHoBHas JuTeparypa:

1. ITaBmoBuu C. A. MukpoOUOIOTHsl € MHKPOOMOIOTHYECKUMHU HCCIEIOBAHUSIMH.
VYyebHoe mocobue aiis cTy. Beicil. Yueb. 3aBenaenuii / [laBnoBuu C. A. - MuHck: Beimdiimas
mkona, 2009. — 504 ¢. IBC Pexum gocrymna: http://www.biblioclub.ru

2. CooiiuakoB B. b. MukpoOuosoruss ¢ OCHOBaMH SIHIACMHOJIOTHUM W METOJaMU
MHUKPOOHOJIOTUYECKUX HCCIIeOBaHUI. YueOHuUK. 2-e u3f., uctp. u gon. / Cooituakos B. b. -
CI16: CrnenJlut, 2011.- 616 ¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlomonHUTEIBHAS TUTEPATYPA:

3. HerpycoB A.U. MukpooOuomnorus: YueOHuk st cryd. Beicmi. Yue6. 3aBeneHuid. -
M.: U3parenbckuit nentp «Axanemusi», 2006. - 330 c.

4. HerpycoB A.N. IlpakTukym no mukpoouosornn: YueoH. [Tocodue mis ctyn. Beic.
yueOH. 3aBea. - M.: U3nar. nentp «Akanemus», 2005. - 608 c.

Jekyua 5. Metad0oau3M MHKPOOPraHM3MOB. OHEPreTUYECKHE IPOLECCH Y
MHUKpPOOpraHu3MoB (karabomm3Mm). OCHOBHBIE TIOHATHS M 00mas cxema Karaboiau3ma y
MHUKpOOprann3MoB. CrocoObl MONyYeHHs HHEPTUU - IOJHOE U HENOJHOE OKUCIEHHE B
aHa’POOHBIX W a’dpPOOHBIX YCIOBHsX (OpokeHue, AbixaHue), ¢otocuHte3. Poib M crmocoObl
obpazoBanusi AT® — yHHBEpCaIbHOIO MEPEHOCUYMKA HHEPIUU: CyOCTpaTHOE W MeMOpaHHOE
dbochopmmpoBanre. OcoOeHHOCTH  MeMOpaHHOTO  (OKHUCAUTENbHOrO  Wiu  (GOTO-)
dochopunrpoBannss — MEPEeHOC AIEKTPOHOB MO 3NEKTpOHHOTpaHcnmopTHOH nermu (DTL)) —
neixarensHoit 1enu (J11). Kommonentsr [ — depmentsl. Knaccudukanus, HOMEHKIaTypa U
poib (epPMEHTOB B IIpoIeccax MeTaboIn3Ma MUKPOOHON KIIETKH.

I[Iytu karaGomm3Ma TE€KCO3 Yy MHKPOOPraHW3MOB: TyMKoin3  (ppykro3o-1,6-
oucdocharubiii myTh), MeHTO30pochaTHBIl MyTh, 2-KETO-31e30KCU-0-(OCOrITIOKOHATHBIN
nyth (KA®I'). [TupoBunorpannas kuciora (IIBK) — kirodeBoit mpoMeKyTOUHBIN METa0OIIHT.
[IpeoOpa3oBanue (OKHCICHHE) MUpPYBaTa y MHUKPOOPraHW3MOB. OCHOBHOW OKHCIHUTEIbHBINA
UK Yy JBIIIANUX MHUKPOOPTaHW3MOB: ITMKII TPUKApOOHOBBIX KHCIOT (muka Kpebca) —
UCTOYHUK MeTab0NMUTOB. BHOCHMHTE3 aMHHOKHCIIOT, HYKJICOTHI0B, )KHPOB Y MUKPOOPTaHU3MOB.
JIpIxaHue MHUKPOOPTaHW3MOB: a’poOHOe M aHadpoOHOoe. OCOOECHHOCTH a’pOOHOTO ABIXaHUS
MPOKApUOT: pacnojoxenusa u anuabl JTL] B nuTomnnazmaruyeckoir MeMOpaHe, UCIIOJIb30BaHKE
IbTEPHATUBHBIX IyTEH C CHHTE30M pAa3HBIX LHUTOXPOMOKCHIA3. AHa’poOHOE JbIXaHUE —
sHeprocBsa3b ¢ DTL[. DBOMIOLMOHHBIE POJb AHAIPOOHOTO MABIXaHUS B HHEProoOECIeYCHUU
MUKpPOOPTraHW3MOB. TuMbl aHa’pOOHOTO JbIXaHHUA Y MHKPOOPTaHU3MOB: HHUTPATHOE,
cynbdarHoe, kapOoHaTHoe U 1p. bpoxenus. Tunbl OpoKeHHs: CIUPTOBOE, MOJIOYHOKHCIIOE,
MacastHOKucIIoe. PDOTOCHHTE3, XEeMOCHHTE3 OaKTEPHil.

OcHoBHas nuTepaTypa:

1. TlaBmoBuu C. A. MuKpOOHONOTHS C MHUKPOOHMOJIOTHYECKUMHU HCCIICIOBAHUSIMHU.
Y4eOHoe mocobue ais cTyA. Beicil. YueO. 3aBeaenuii / [TapnoBuu C. A. - Munck: Beimmiimas
mkona, 2009. — 504 c. 9BC Pexum gocryna: http://www.biblioclub.ru

2. CooituakoB B. b. Mukpobuonoruss ¢ OCHOBaMU SIMHIEMHUOJIOTUA U METOIAAMH
MUKPOOHOJIOTHYECKUX HCCIeAOBaHUN. YUeOHUK. 2-¢ u3a., ucnp. u gom. / Cooiuakos B. b. -
CII6: CrnenJlut, 2011.- 616 c. IBC Pexum nocryna: http://www.biblioclub.ru



JlonoTHUTEbHAS JTUTEPATYpA:
3. HerpycoB A.W. MukpoOuosnorust: YueOHuk ans cryna. Beicur. Yue6. 3aBeneHwuid. -
M.: U3narenbckuid neHTp «Akagemusi», 2006. - 330 c.
4. HerpycoB A.U. Ilpaktukym o mukpoOuonoruu: Yuebn. [locobue mis cryn. Beicr.
y4eOH. 3aBef. - M.: U3nar. nentp «Akanemusi», 2005. - 608 c.

Jexkyua 6. BaxuHeiimme OHOXHMHMYECKHE MPOLECCHl, BbI3bIBaeMble
MHMKPOOPraHM3MaMH: 3HaYeHHe B TMpUpoAe M TMPAKTHYECKOe HCMOJIb30BaHHeE.
[IpeBpamenne 06€3a30TUCTHIX BEIIECTB B aHa’dpOOHBIX YycioBHsX. CHUpTOBOE OpOXKEHUE:
XUMH3M, MPOMBIIIJICHHOE HCIOJIb30BaHUE. MoslouHOKHCI0e OpoKeHHe: TUIbl (TOMO- U
rerepoepMEHTaTUBHOE), MOJIOUHOKHCIbIE OaKkTepuu, 3HaYeHue. MaclsHOKHCIIoe OpoXeHHe:
3HaYEHUE, MACITHOKHUCIIbIE OaKTEepPHH.

[IpeBpamienre 0e3a30TUCTBIX BEIIECTB B a’POOHBIX YCIOBHUAX. YKCYCHOKHCIIOE
Opo’keHue, ero Bo30yAUTETN U MPOMBIIIIEHHOE UCIIOJIb30BAHHUE.

OO6pa3oBaHue OpraHUYECKUX KUCIOT IJICCHEBBIMHU TPHOKAMU: MPAKTHUECKOE 3HAUCHUE.
Pa3znokeHue kieTyaTKW U JPEBECUHBI B adpPOOHBIX YCIOBHUSAX. 3HAYEHHE ATOrO TMpolecca B
IPUPOJIE U TIPAKTHUKE.

[IpeBpamieHust a30TCOAEPIKANIMX BEIIECTB MUKPOOpPraHW3MamMu (aMMOHU(HUKAIINS).
3HayeHue Mpouecca aMMOHU(HUKAIIMKA B MPUPOJE U MPHU XPAHEHUHU MPOAYKTOB KMBOTHOTO U
PaCTUTEIBLHOTO MPOUCXOXKACHUS. XUMHU3M pPa3lokKeHHs OEIKOBBIX BEIIECTB B a’pOOHBIX
YCIOBUAX. XapaKTEpPUCTHKA OCHOBHBIX BO30yAMTENEeH IPOLECCOB  aMMOHH(HKAIMU
(THUJIOCTHBIX OaKTepuit).

dotocunTte3 y Oakrepuil. CtpoeHue (HOTOCHHTE3UPYIOIIETO amnmapara OakTepualbHON
kieTkd. POTOCHHTE3 C BblACNEHHEM U 0€3 BBIIEICHUS MOJIEKYJISPHOIO KHCIOpPO/a.
Hcnonp30BaHue SHEPTUH CBETa ralo0aKTepUsIMU.

buocuHTe3 aMUHOKHCIOT OakTepusMH; OCHOBHBIE MPEALICCTBEHHUKH W MYTH
OuocuHre3a. buocuHTE3 yYriaeBOAOB, HYKJICOTHIOB, JXKUPHBIX KHUCIOT U (hocdoraumnuios.
AcCCUMUIISIISL YTIIEKUCTIOTHI aBTOTPO(HBIMH U FeTepOTPOPHBIMU MUKPOOPTaHU3MAMHU.

OcHoBHas auTeparypa:

1. IlaBmoBuu C. A. MukpoOUOIOrHsi € MHKPOOMOIOTHYECKUMHU HCCIIEIOBAHUSIMH.
VYuebHoe mocobue miis cTy. Beicil. Yueb. 3aBenenuii / [laBnosuu C. A. - MuHck: Boimsiimas
mkona, 2009. — 504 ¢. IBC Pexum gocrymna: http://www.biblioclub.ru

2. CooituakoB B. b. MukpoOuosoruss ¢ OCHOBaMH SIHIACMHOJOTHUM W METOJaMU
MHUKPOOHOJIOTUYECKUX HCCIIEAOBaHUI. YueOHuUK. 2-e u3f., ucp. u gon. / Cooituakos B. b. -
CI16: CrnenJlut, 2011.- 616 ¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlomonHUTEIBHAS TUTEPATYpA:

3. HerpycoB A.U. Mukpobuomnorus: YueOHuk st cryd. Beicmi. Yue6. 3aBeneHuid. -
M.: U3narenbckuit nentp «Axanemusi», 2006. - 330 c.

4. HerpycoB A.W. IlpakTukym no mukpoouosorun: YueoH. [Tocodue mis cryn. Beic.
yueOH. 3aBea. - M.: U3nar. nentp «Akanemus», 2005. - 608 c.

Jlexust 7. I'eHeTMKka MHMKpoopraHu3mMoB. ['eHom u reHotun Oakrtepuii. CtpoeHue
OaKTepuaTbHOU XPOMOCOMBI. N3MeHuYnBOCTH MHUKPOOPTaHU3MOB. MyTtannonHas
U3MEHYUBOCTD. PexomOnHaTuBHAass W3MeHUMBOCTh. Tpancdopmanus, TpaHcaykuus,
koHbtoranus. [Inasmuael. ['eHeTnka BupycoB. buotexnosorus. ['eHeTHuecKass HHKEHEPHUSL.

OcHoBHas auTeparypa:
1. IlaBmoBuu C. A. MukpoOHOIOTHsl € MHKPOOMOIOTHYECKUMHU HCCIIEIOBAHUSIMH.
VYyebHoe mocobue miis cTy. Beicil. Yueb. 3aBenenuii / [laBnosuu C. A. - MuHck: Boimsiimas
mkona, 2009. — 504 ¢. IBC Pexum gocrymna: http://www.biblioclub.ru



2. CooiuakoB B. b. MukpoOuonoruss ¢ OCHOBaMH SIHACMHOJIOTUM W METOJaMU
MHUKPOOHOJIOTUYECKUX HCCIIeAOBaHUI. YueOHuUK. 2-e u3f., ucrp. u gon. / Cooituakos B. b. -
CII6: CrnenJlut, 2011.- 616 ¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlomonHUTEIBHAS TUTEPATYPA:

3. HerpycoB A.U. Mukpobuomnorus: YueOHuk st cryd. Beicmi. Yuel. 3aBeneHuid. -
M.: U3narenbckuit nentp «Axanemusi», 2006. - 330 c.

4. HerpycoB A.W. IlpakTukym no mukpoouosornn: YueoH. [Tocodue mis ctyn. Beic.
yuebOH. 3aBea. - M.: U3nat. uentp «Axagemus», 2005. - 608 c.

Monayas I11. Posib Mukpoopranu3sMoB B Onocdepe v sKM3HHM YeJI0BeKa.
B3aumMooTHONIEHU MUKPOOPTraHU3MOB ¢ MUKPO- 1 MAKPOOPTraHU3MaMHu.

Jleknusi 8. Pojb MHKpPOOpPraHm3MoOB B KPYIrOBOpPOTe BellleCTB B NpPHpOJe.
PacnpocTpaneHHOCT MUKPOOPraHU3MOB B MpHUpoje. Poilb MUKpOOPraHU3MOB B KPYrOBOPOTE
BEIIECTB, B I0YBOOOPA30BATENBHBIX TpoLeccax U  IUIOJOPOJUM IOYBBL. 3HAYCHHE
MHUKPOOPraHU3MOB B IEPBUYHOM NPOAYKUMU BOJOEMOB M MHHEPAIU3ALMU OPraHUYECKUX
BemiecTB. Posib MUKPOOPraHW3MOB B 1epepaboTKe OTXO0B U JETOKCUKAIIMH BEIIECTB.

Hcnons30BaHre MHUKPOOPTraHW3MOB B PA3IMYHBIX OTPACHAX MPOMBIIUIEHHOCTH U
CEeNIbCKOT0 X034KcTBAa. MHKPOOPTaHU3Mbl KaK- KOMIIOHEHTHl HOPMAalIbHOH MHUKPODIOPHI
YelloBeKa M JKMBOTHBIX, BO30yIauTenu Ooje3Hel 4eoBeKa, >KUBOTHBIX M PACTCHHH, MOpYU
MUIIEBBIX MPOAYKTOB U OPTaHMYECKUX MAaTepUaIOB.

PacnipocTpanenre MUKpOOPTraHU3MOB B MPHUPOAE, reorpaduyeckoe pacnpocTpaHeHue,
poib B 6rochepe U B KU3HU YEIIOBEKA,

buoreoxummnueckas JIeATETbHOCTh MHUKPOOPTraHU3MOB: pynoobpa3oBaHue,
nmouBooOpa3oBaHue, GopMupoBaHrue cocTaBa aTtMochepsl. B3aumopelicTBue ¢ pacTeHUsIMHU,
KUBOTHBIMH, dYelloBeKOM. Bupycwl. bakrepmodarun. MHKpOOpPraHH3MBI M 3BOJIOIMOHHBIN
nporecc. Pemenne mnpoGiieMbl MPOAOBOIBCTBHS, YHEPreTUKU, 3PABOOXPAHEHUS U OXPaHBI
OKpY)Karollel cpelbl COBPEMEHHBIMH OHOTEXHOJIOTMUYECKMMH IPOMU3BOJICTBAMU Ha 0ase
MUKPOOPTaHU3MOB.

OcHoBHas nuTepaTypa:

1. TlaBnoBuu C. A. MuKpOOHUONOTHS C MHUKPOOHOJIOTHYECKUMHU HCCIICIOBAHUSIMHU.
Y4eOHoe mocobue aist cTyA. Beicil. YueO. 3aBeaenuii / [TapmoBuu C. A. - Munck: Beimmiimas
mikona, 2009. — 504 c. 9BC Pexum gocryna: http://www.biblioclub.ru

2. CooiiuakoB B. b. Mukpobuonoruss ¢ OCHOBaMH SMHUIEMHUOJIOTUA U METOIAAMH
MUKPOOHOJIOTHYECKUX HCCIeA0BaHUN. YUeOHUK. 2-¢ u3a., ucnp. u gom. / Cooiuakos B. b. -
CII6: CrnenJlut, 2011.- 616 c. IBC Pexum nocryna: http://www.biblioclub.ru

JlononHutenpHas IuTEpaTypa:

3. HerpycoB A.W. Mukpobuosnorust: YueOHuk ans cryna. Beicur. Yue6. 3aBeneHwuid. -
M.: U3narenbckuii neHTp «Akagemusi», 2006. - 330 c.

4. HerpycoB A.U. Ilpaktukym o mukpoOuonoruu: Yuebn. [locobue mis cryn. Beici.
yueOH. 3aBef. - M.: U3nar. nentp «Akanemusi», 2005. - 608 c.

Jlekuust 9. ®opMbl B3aUMOOTHOIIEHUI MeKIy MUKPOOPraHM3MaMHu M (PaKTopbI
ux omnpenensiomme. CHUMOMOTHYECKUE M KOHKYPEHTHBIC B3aMMOOTHOIIIEHUS. bakTeproOLHBI,
XUMUYECKas MPUPOJA W CBOMCTBA. 3HaUCHHME OaKTEPHOLMHOB Jjisi Oaktepuit. [IpakTuueckoe
UCIONIb30BaHWE  OAaKTePUOIIMHOTCHHBIX  IITaMMOB. METOAbI  U3YYEHHS  MHUKPOOHOTO
aHTaroHu3Ma.  BblsBneHue  OaKTEpHUOLMHOTEHHOM  aKTUBHOCTH.  B3ammooTHoeHUsS
MUKPOOPTraHU3MOB C BBICHIMMHU PACTEHUSAMH U KUBOTHBIMH. THUIBI B3aMMOOTHOILIEHUH,
npumepsl. HopmanbHas mukpodiopa yenoBeka, e€ npeACcTaBUTENN U 3HAUEHUE AJIs OpraHu3Ma.
OnudutHas u puzochepHas MuUKpodiopa pacTeHHl. MHKpOOpPraHU3MbI, MATOTCHHBIC IS
BBICILIMX UBOTHBIX U PAaCTeHU, U (aKTOpPbl X BUPYJIEHTHOCTU. bakTepranbHble TOKCUHBI, UX
KIaccupuKanus, XUMHUYECKas TMpPHpPOAa U CBOMCTBAa. MexaHM3M TOKCHHOOOpa30BaHUSI.
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JlelicTBUE€ TOKCMHOB Ha BOCHPHUUMYHUBBIM OpPraHU3M. Pe3MCTEHTHOCTh BBICHIMX OPraHU3MOB K
IIaTOT'€HHBIM GaKTepI/IHM. KOHCTI/ITYTI/IBHBIG n I/IH,Z[yI_II/I6eJII>HI:I€ MCXAaHU3MbI PE3UCTCHTHOCTHU.
XuMmudeckasi IpUpoJia U CBOWCTBAa aHTUT€HOB. [l0JHOLIEHHBIE U HEMOJHOLICHHbIE AHTUTEHBI.
CrenupuuHOCTh AHTUTEHOB. AHTHI€HBI MUKPOOPTaHU3MOB.

OcHoBHas nuTepaTypa:

1. TlaBmoBuu C. A. MuKpOOHONOTHS C MHUKPOOHMOJIOTHYECKUMHU HCCIICIOBAHUSIMHU.
Y4eOHoe mocobue s cTyA. Beicil. YueO. 3aBeaenuii / [TapmoBuu C. A. - Munck: Beimmiimas
mkona, 2009. — 504 c. 9BC Pexum gocryna: http://www.biblioclub.ru

2. CooituakoB B. b. MukpoOuonoruss ¢ OCHOBaMH SIHIACMHOJOTUH W METOJaMU
MHUKPOOHOIOTUYECKUX HCCIIeAOBaHUI. YueOHuK. 2-e u3f., ucp. u gon. / Cooituakos B. b. -
CII6: CrnenJlut, 2011.- 616 ¢. 9BC Pexxum noctyma: http://www.biblioclub.ru

JlomonmHUTEIBHAS TUTEPATYPA:

3. HerpycoB A.U. MukpobOuomorus: YueOHuk st ctyd. Beicmi. Yue6. 3aBeneHuid. -
M.: U3narenbckuit nentp «Axanemusi», 2006. - 330 c.

4. HerpycoB A.W. IlpakTukym no mukpoouosornn: YueoH. [Tocodue mis cryn. Beic.
yuebOH. 3aBea. - M.: U3nat. ueHtp «Axagemus», 2005. - 608 c.

4. JlabopaTopHblie padoThlI.
Tabnuna 3. Conepkanue u 00beM 1a00PaTOPHBIX PaboT

No | Ne aznena |HamMmeHoBaHue u KpaTkoe conepkanue JIP Lenn O0BeM
JIP |1 TeMBI B yacax

1 Moayns I |Tema: IIpaBuaa padoThI B/PopmupoBaHue 2
MHUKPOOHOJI0THYeCKOM JJadopaTopuu. HABBIKOB:  COOJIOACHUS
VYerpoiicTBo MUKPOOHOJIIOTHYECKOM | TEXHHKU OE30MacHOCTH B
nabopatopuu.  IlogroroBka Kk  paboTe.MHUKpOOMOIOTHYECKOM
Jlaboparoproe oOopynoBanue. OOpaboTka|1aboparopuw,
nometnieHui. [IpaBuna paboThl ¢ KyIbTYpaMu|MUKPOOHOIOTHUECKUX
KJIETOK. MeTOIbI CTEPUIIN3ALINU HUCCIIEOBaHUN.

2  |Moayns I |Tema: Mopdomnorus 6akrepuid. HN3yuenue: wmopdonoruu|2
[IpuroToBneHue XMUBbIX H (HUKCHPOBAHHBIX|MUKPOOPTAHU3MOB,
MpenapaTtoB CEHHOW Talo4ykh, MacisHO-|O0ydeHne CTyACHTOB.
KUCIIBIX ~ OakTepuii, apoxokell wmeronamu|@opMupoBaHHe
pa3/1aBIEHHOMN KAaIlUIA U BUCSIYEH KaIlUIH. HABBIKOB:
MPUTOTOBJICHUS u
OKpaILIMBaHUs MpernapaToB
AKHUBBIX KYJIBTYD,
OKpaIIuBaHUs
(UKCUPOBAaHHBIX Ma3KOB

3 Moayns I |Tema: Oxpacka BKIIOUYCHHH OakTepuaibHOM| BhisiBIcHHE: KJIETOUYHBIX |4

KJIETKU. CTPYKTYp U BKJIIOYEHHU
Okxkpacka BamoTrHa 1o metony Jleddepa. MHUKPOOPTaHU3MOB.
Oxpacka IJTMKOT€Ha U TpaHyJIE3bl. Wzyuenue:  ¢uznonoruu

Okpacka BKJIIOYECHUH JKHUPOBOM MPUPOABIMUKPOOPTAHU3MOB.
cynanom III.

4 | Mopyne I |Tema: Oxpacka 6akrepuii mo I'pamy. H3zyuenue: 4
CrtpoeHHe KJIETOYHOM CTEHKH OaKTepuil.[[IUTOJIOIMYECKHX CBOMCTB
OxkpammBanue KJICTOYHOM CTEHKH 1o ['pamy.|0akTepuit
JlnarHocTHYeCKOe 3HA4YE€HHE OKpacku 110/ @opMupoBaHHMe

I'pamy. Onpenenuts Kakue MUKPOOPTaHU3MbIHABBIKOB: OKpalllMBaHUs
OTHOCSITCS K IPaMIIOJIOKUTEIbHBIM|(DUKCUPOBAHHBIX ~ Ma3KOB
OakTepusM, a Kakhe K rpamMoTpHIaTeabHbIM|To I'pammy; ompeneneHue
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OaktepusiM. KoHTposibHast pabota I" u I'" Gakrepuii B
o0pasuax KyJabTyp CEHHOU
" KapTodeapHOM
MAT0YKH,
MOJIOYHOKHCITBIX
OaKkTepuil.

5 |Monyns Il |Tema: MoJiouHOKHCJI0€ OpOXKEHHeE. N3yunts: 4
I'omodepmeraTBHOE u|Moposornueckue,
reTepoepMEeHTaTUBHOE MOJIOYHOKHCJIO€|OMOXUMHYECKUE u
OpoxkeHue. Mopdonorus  MOJIOYHOKHUCIBIX |(DU3HOTOTHIECKHE
Oakrepuii. OnpenerecHue MOJOYHONH KHUCIOTHI|0COOEHHOCTH
C  TIOMOIIBIO  a30THOKUCIOrO  cepedpa. MOJTOYHOKHCIUIBIX
KauecTBeHHast peakiusi W KOJUYECTBEHHOE|OaKTepHil. popMuUpoBaHue
OIpeJIeIEHUEe MOJIOYHOM KHUCIIOTHI. HAaBBIKOB: BBIJICTICHHSI,

uaeHTU(DUKAITIN
MOJIOYHOKHUCITBIX
OakTepuil.

6 Tema: MacasitHokHc10e Opo:keHue. N3yuurs: 4
Mopdosorusi MacIsTHO-KUCIIBIX OaKTEPHiA. MOP(OJIOTHYECKHE,
Omnpenenenrue MaciastHOM KHCIOTHI MO 3amaxy|0MOXMMUYECKHE u
MacJsTHO-KUCIIOTo ddupa. (bu3HoIOTHYECKIE

0COOEHHOCTH
MAaCJISTHOKHCITBIX
OakTepuii
7 Tema: CnupToBoe OpoxkeHue. HN3yunts  Mopdonoruro|4
Oaktepwuii CIIMPTOBOTO
OpOXKEHUSI.
8 |Monyns |Tema: [Ipouecchl npeBpaieHus a3oTa. HN3yunts: 4
III Kpyrosopot azora B npupo/ie. MophoIOTHIECKUe,
AMMoOHHU(UKaLuS. OMOXUMHUYECKUE U
Hutpuduxanus. deautpudukamnms, npsamas u|(Qu3n0I0rHIecKre
KOCBEHHasl. KoHnTponbHas pabota.jocoOeHHOCTH OaKTepHii B
AMMOHUUITUPYIOIHE OaKTEPUU B OCHOBE|0aKTEpUATBHBIX
OaKTepHaIbHBIX MPETAPATOB. yIOOpeHUsX  HUTpAruH,
puzotopduHe.

9 Tema: KonuyecTBeHHbIE U KauecTBeHHbIV | M3yueHue: MeToa0B|4
aHayu3 MHUKpOoGIopsl Bo3ayxa. KOHTpOJIbHOE|KOIMUECTBEHHOTO — y4yeTa
3aHSTHE MHUKPOOPTIaHU3MOB;
Onucanue KOJOHUHM MO BHEIIHUM MpPU3HAKAM. |OTpeesIeHUs
IToncyer KOIOHUH. Mopdosorun  GaKTepuii
MuKpOCKOIHMpPOBaHUE KOJIOHUM. BO3YIIHOMN cpeasl

y4eOHBIX TTOMEIIICHUIA.

Uroro 32

CoBpemennblie npogeccuonanabubie 6a3bl (CIIB/I)
U nHopmMaunonHbie cnpaBouHbie cuctembl (MCC)

DJIEKTPOHHBIE PECYPChl Ha OCHOBE JIUIIEH3UOHHBIX IoroBopoB ®I'BOY BO

«AT'Y»

OBC «YHuBepcurerckas Oubnuorexa onnain» www.biblioclub.ru
OBC AT'Y http://adygnet.bibliotech.ru
OBC «lOpaiit» www.biblio-online.ru
3BC «Jlanp» www.e.lanbook.com
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OI'BY «Poccuiickas rocygapcTBeHHas ouommorekay http://dvs.rsl.ru

00O «Hayunas snextponnas 6ubaoreka» (HOb) www.elibrary.ru

HexoMmMepueckoe MapTHEPCTBO «ACCOIMUPOBAHHBIC PETHOHAJBHBIC OHOIHOTCYHBIE
koHcopunyMmbl» (APBMKOH) http://arbicon.ru/services/

Hexommepueckoe mapTtHepcTBO «HarmoHanbHBIA — AIEKTPOHHO-UH(DOPMAITMOHHBIHA
koHcopunym» (HOMKOH) www.neicon.ru

MexnyHapoaHble 0a3bl JaHHBIX HAYYHBIX U3JaHHA

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («2Qnb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

NznarensctBO Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. HNHuTtepHeT-pecypcehbl OTKpHITOTO gocTtyna (Open Access)

OdunmanbHbIN callT HayKH U BbIciiero oopasosanus PO https://minobrnauki.gov.ru/

Nudopmanmonnas cucrtema "EgmHoe okHO gocTtyma K oOpa3oBaTelbHBIM pecypcam'
http://window.edu.ru/

baser nanapix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

S. IIpakTHYecKHe 3aHATHA He NPEAYCMOTPEHbI.
6. CemuHapckue 3aHATHS He PeLyCMOTPEHBI.

7. CamocrosiTeJibHasi padoTa CTyCHTOB.
Ta6mmma 6. ConepkaHne caMOCTOSITENHLHOM pabOTHI CTY/ICHTOB

Ne n/mt |Bug Paznenbl niam Temsl pabodel mporpaMMel
CaMOCTOATENIbHON
paboThI
1 Hnousuoyanvroe Mopdomoruss  mMukpoopranuzmoB.  Hcropuss  pa3BuTHS

domawHee 3a0anue  |MUKPOOHOJIOTUU
2 Pegepam -

3 /loxnao Mopdonorust  MHUKpoopraHu3zmMoB. Vcropusi — pa3BUTHS
MUKPOOHOJIOTHH — YYCHBIE MUKPOOHOJIOTH

4 Camonoozomoexa Moayas 1. Mopdonornyeckniit #u  QU3NOIOTMUESCKHIA
MIePUO/IBI pa3BUTHUS MHUKPOOHOJIOTHH (OTKpBITHS

A.Jlesenryka u Jl.Ilacrepa). McTtopust 1 OCHOBHBIE 3Tallbl
pa3BuUTHUS MUKpoOuonoruu. Beiaromuecs oreyecTBEHHbIE U
3apyOeKHbIE MHUKPOOHOJIOTH Jl.ITacrep, P.Kox,
AN .NBanosckuii, W.N.MeunukoB, C.H.Bunorpaackui,
H®JIamanes wum gap. Lenm wu  3agaduu COBPEMEHHOM
MukpoOuosioruu. [logBMKHOCTH OakTepuid W OpraHbl
JBMDKEHUS. 3amacHble BEIIECTBA M BKIIOYCHHUS OaKTepuil.
Cnopel, cmopooOpa3oBanue y  OakTepuid, pOCT U
pasmHoxeHue. Bupycel. bakrepuodaru. Dybakrepun.

Moayas II. OntumanbHOe, MAKCUMAJIBHOE 1 MUHHMAJIbHOE
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3HAYEHHUE I Pa3HbIX MUKPOOPTraHW3MOB. Y CTOMYMBOCTH K
BBICYIIIMBAHUIO. OTHOIIEHHE  MHKPOOPraHU3MOB K
KHCJIOpoMy. AspoObl, aHa’poObl W  (aKyIbTaTUBHbBIE
aHad’poObl. BnusiHue TemmepaTypbl Ha JKU3HEACATEIHLHOCTh
MUKpPOOPTraHu3MOB. M3MEeHYMBOCTh MHUKpPOOPIaHHW3MOB O]
BIIUSIHUEM YCJIOBUH BHELIHEH CPEBI.

Monyab I11. Buoreoxummnueckas NEITEILHOCTE
MHUKPOOPIaHU3MOB: pyA000pa3oBaHue, MOYBOOOpa3oBaHUE,
dbopmupoBanre coctaBa arMmocdepsl. B3aumonelictBue ¢
PacTeHUSIMH, KUBOTHBIMH, YEJIOBEKOM. Bupycsr.
bakrepuodarn. MuKpoOpraHu3sMbBl ¥ 3BOJIOLMOHHBIH
poLecc. Pemenue poOIeMbl MIPOJIOBOJILCTBUS,
SHEPTeTUKHU, 3APABOOXPAHEHHUS U OXPaHbl OKPYKAIOIICH
Cpelsl COBPEMEHHBIMU OMOTEXHOIOIMYECKUMU
IIPOU3BO/ICTBAMH Ha 06a3e MUKPOOPTaHU3MOB.

Bcero gacos: 33/27

KoMmnjieKT JHMIIeH3HOHHOTO H CBOOOJHO PACHPOCTPAHSIEMOro MPOrpaMMHOIO
o0ecreveHusl, B TOM YHCJI€ 0T€4eCTBEHHOT0 MPOM3BO/ICTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET

8. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe TUCHMILUIUHBI (MOIYJIs1).

Tabmuua 7. OcHOBHas IUTEpaTypa

No HaunmenoBanue, Oubauorpaduyueckoe Hamnuue

n/n OIMCaHUE I'puda

1 [TaBnoBuu C. A.  Mukpobuonoruss ¢ MukpoOuonorumueckumu | MunOOp
WCCAeNOBaHUAMU. Yd4eOHOoe mocoOue Juisi CTyA. BbICHL Y4eO. PO

3aBegeunii / ITasmoBuu C. A. - Munck: Breiiimas mxomna, 2009, —
504 c. ABC Pexum nocryna: http://www.biblioclub.ru

2 CooityakoB B. b. Mukpobuonoruss ¢ ocHoBamHu snuaemuonorud u | MunOGp
METOAaMH MHUKPOOMOJIOTMUECKUX HMCCIEeOBAaHUN. YUYeOHHK. 2-¢ H3]., PO
ucnp. u gon. / Cooityakos B. b. - CI16: CneuJlur, 2011.- 616 c.
IBC Pexum nocryna: http:// www.biblioclub.ru

Tabnuua 8. JlomonHuTeNnpHas auTEpaTypa

No HaunmenoBanue, Oubnumorpaguyeckoe ONUCAHHE Hanname
n/n I'puda
1 HetpycoB A.W. Mukpo6uosnorus: YueOHuk u1st ctys. Beicm. YueO. MunOO0p
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3aBenenuil. - M.: 3natensckuii neHtp «Akaaemusi», 2006. - 330 c. PO

2 Hetpycos A.U. IIpakTukym no mukpoouosnoruu: Yueon. [Tocobue MunO0p
Uit ctya. Beici. yaeOH. 3aBen. - M.: M3nat. neHTp «AkameMusi», PO
2005. - 608 c.

Tabnuua 9. DnekTpoHHbIE HHPOPMAITMOHHBIE PECYPCHI
No HasBanue (aapec) pecypca
/I

Booksmed http //www.booksmed.com/mikrobiologiya
MedUniver bubnuoteka http//meduniver.com

DN | —

9. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHre JUCHUMIIMHBI (MOIYJIsl).

Y4eOHble QUIBEMBI: BUICO-TIEKIIUH, TIPE3CHTALINN

Mopenu ctpoenus 6enkoBbix MoJiekyn, JIHK, ummyHOrmo0ynuHoB u T.1.

VYyeOHble TaOMUIIBI U3 KYPCOB MUKPOOHOJIOTHH, BUPYCOJIOTUH, aHATOMHH, TUCTOJIOTHH,
TEHETUKH, MOJIEKYJISIPHON OMOJIOTHH.

[L[P-anmaparueiii komrmiiekc uiau [1L[P-naboparopusi, BKItoYaromas amIinguKaTop,
ANMEeKTPOoOPETHUECKYIO Kamepy, alapaTHO-MporpaMHbli «BuaeoaHanu3aTopy HCHOIb3YyeTCs
IUIsL TIPOBEJICHUS TOJIMMEPA3HO-IIETTHOW peakuuu, ee pasHoBuaHoctedd SNP(Single Nucleotide
Polymorphism)-skcnpecc meto.

Mukpo-nentpudyra «MHUKpO-CIIUHY,

N®DA-ananm3atop - MyJIbTHIYHOUYHBIN CIIEKTPO(HOTOMETP, OMPEISISIOMNNA ONTHYECKYIO
IUIOTHOCTh TpU JIMHE BOJHBI 540 HM, HUCHOJIB3YyeTCS A ONpPENEICHHs] KOHIEHTpaluil
MEANAaTOPOB, IPU UCCIIEIOBAHUHU [IMTOTOKCUYHOCTH JTUMQOLUTOB

Cepruduxar Ne 1002, Bwimannbni 25 wutons 1999 r. PoccuiickuM yHUBEpCUTETOM
Ipy)O0bI Hapo10B Ha TpaBo nposeneHus [I1P-auarnocTukm.

VYnocroBepenue Ne30/09 ot 2009 r., BeymanHoe ®I'Y HUM ®XM Pocsnpasa mo
nporpamme «l eHoAMarHocTuKa B COBpEMEHHOW METULIMHEY

10. AKTHBHBIC M HHTEPAKTHUBHbIE ()OPMBbI 3AHATHH

Tabnuua 10. AKTUBHBIC U HHTEPAKTHBHBIE ()OPMBI 3aHATHI

Bun Tema dopma npoBeieHUs O0bem
3aHATHSA B yacax
b Brenenue B MUKpOOHOJIOTHIO. AKTHUBHasI, MPOOJIEMHAst JISKITUS 2
il Ponp Mukpoopranusmos B WnTepakTuBHast, npodiemMHas 2

ounocdepe JCKIUS
13 ®opMBbI B3aMMOOTHOLIEHUH AKTHBHas, TpoOIeMHast JTeKIHs, 2
MEXly OpraHu3MaMu IPYIIOBas TUCKYCCHUS
bt Mopddonorust MukpoopranusmoB | MHTepakTiBHasI, mpoOaeMHast 4
JEKIUS

11. TpeOoBaHMsI K YPOBHIO OCBOCHUS TMCHUILINHBI (MO1YJIs1), OLIEHKA Ka4eCTBA 3HAHMI.

IIpoBepsiemble KOMIIETEH UM

Ipogpeccuonanvuvie komnemenyuu (I1K): OIIK-3, OIIK-5, OIIK-6. TIK-1

- CIMOCOOHOCTh TTOHMUMATh 0a30BBIC MPEACTABJICHHUS O Pa3HOOOpa3uu OMOJOTHUUECKHX
OOBEKTOB, 3HAYCHHE OHOpasHOOOpa3usi IS YCTOWYMBOCTH OuoOcdepbl, CIOCOOHOCTHIO
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UCIIOJIb30BAaTh ~ METOJbl  HAONIONEHUS, ONUCaHWs, WISCHTHU(PHUKAUY, KiIaccu(UKalUH,
KyJIbTUBUPOBaHMS Ononoruyecknx oobektoB (OI1K-3);

- CIOCOOHOCTh  MPUMEHSTh 3HAHWE MPUHIUIOB  KJIETOYHOM  OpraHuzaluu
OMOJIOTUYECKUX OOBEKTOB, OMOPU3UYECKUX ¢ OHOXMMHUYECKHUX OCHOB, MEMOpPaHHBIX
MPOIIECCOB M MOJIEKYJISIPHBIX MeXaHU3MOB x)u3HenestenbHoctu (OI1K-5);

- CIIOCOOHOCTh TNPUMEHSATH COBPEMEHHBIE 3KCIIEPHUMEHTAIbHBIE METOJbl palboThI C
OMOJIOTUYECKMMU OOBEKTaMH B TIOJICBBIX M JIAOOPATOPHBIX YCIOBHUSAX, HABBIKA PaOOTHI C
coBpeMeHHoM annapatypoit (OIIK-6);

- CIOCOOHOCTh JKCIUIyaTUPOBATh COBPEMEHHYIO anmapaTypy M oOopynoBaHue ajis
BBITIOJTHEHUSI HAYyYHO-HCCIEI0OBATENIbCKUX TOJEBBIX U JTAOOPATOPHBIX OMOIOTHYECKUX padboT
(IIK-1);

TpeOGoBanus k 3a4eTy, CHCTEeMa OLCHKH 3HAHUH

Taboauna 11 Hlkana nToroBoii akaieMn4ecKoil ycneBaeMoOCTH CTY1€HTOB

Buapl paboT cTyneHToB KommuectBo 0anioB
coniepkanue | opopmiieHue | 3amura | Beero

IlocTaHOBKa 1 IOMCK BOIIPOCOB ¥ OTBETOB 1
IIPU NOJTOTOBKE K TEOPETUYECKUM CEMUHA-

paM (1 6ann 3a moNHKINA 1 00CTOATENBHBINH OTBET HA
BOTIPOC)

Pemienue npakTuyeckux 3aaay u 5

BBIIIOJIHEHUE 3aJaHUN HA ceMuHapax (1 6amn
3a MOJIHBIN U 00CTOSTENBHBIN OTBET HA BOIPOC)

Brimonaenue maboparopHsix padot (56 3a 5
BBINOJIHEHHYIO U 0()OPMIIEHHYIO paboTy)

BrimonHenne KOHTpOIBHBIX padoT (3a 1 k.p.) 5
Hanmucanue pedepatoB 4 6amna 3a pedpepar | 2 1 1 2
KoustokBHyMBI IO OTJIEIBHBIM TEMaM 4
TectupoBanue 110 IUJAKTUIECKUM €IUHU- 60
mam. 3a 1 JIE 10 6amroB u Bcero 3a 6 JIE

M3rotoBneHue HarasIHBIX TOCOOMIt 2 1 1 4
ITonroroBka nmpe3enTanwii 10 6aynos 8 1 1 10
IToMonIb B MOATOTOBKE METOINYECKON 8 1 1 10

auTeparypsl (MocoOuil, FMEKTPOHHBIX
y4eOHHMKOB U T.1.) 32 | 1.71.- 10 6anmoB

MaxkcumanbHas cymma 6amioB — 100 6amnoB. Texymuit koHTposb 40 6ayioB u
MIPOMEXKYTOUHBINH KOHTPOJIb (TecTUpOoBaHue — 60 GatoB)

Jlnis monydeHus 3aueTa Heooxoaumo Habpath 80 Gayos

Ha sx3amene 100 6 —«5», 80 6 — «4», cBoiie 60 0 - «3».

12. MeToanuyeckue peKOMeHIAIUN MPENoJaBaATEe 0 U METOAUYECKHE YKA3AHUSA
00y4YaAKIHUMCS M0 JUCHUILINHE (MOTYJIIO).

3HaHUSA, YMEHUS W HAaBBIKH, TOJYYCHHBIE MPU H3y4eHUU «MUKpOOUOIOTHNY» OyayT
Croco0CTBOBaTh (HOPMHUPOBAHUIO BBHICOKOKBATU(UIIMPOBAHHBIX CIEIIHAINCTOB-ONOJIOTOB,
MO3BOJIUT PEIIUTh MPOOIEMy SIMUASMUOIOTHYECKOW HACTOPOXKEHHOCTH IPH NPOBENECHUU
MOJICBBIX MMPAKTUK, OPTaHHW3alMU JKCKYpPCHUW, HAYYHBIH WCCICIOBAHUI TPH BBITIOJTHECHUH
KBaJTM(PUKALMOHHBIX padOT, UCIHOIb30BAaHMs HAYYHO-OOOCHOBAHHBIX PEKUMOB MPO(PUIAKTUKA
MH(EKITMOHHBIX 3a00JIEBaHUN, THUIICBHIX HH(EKIUI W OTpaBICHHUH, 0OpaOOTKM M XpaHEHUS
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NHIIEBOTO CBHIPbS, MHUILIEBBIX MPOIYKTOB, MPHUBICUYCHNUS CTYJCHTOB CTapUIIMX KYypCOB H
BBIITYCKHUKOB @aKYHBTeTa CCTCCTBO3HAHUA K OpraHu3aiui MOpPOTUINTUIACMHUOIOTHUCCKUX
MEpOIPUATHH B MECTHBIX YCIIOBHUSIX.

8. O0ecneyenne 00pa3oBaTeIbHOIO NMpPoOLECCA VIS JIUL C OTPAHUYCHHBIMH

BO3MOKHOCTSIMM 310POBbA U HHBAJIMI0B

B xome peanmsanuu JUCLUIUIMHBL MCIOJB3YIOTCS  CIEAYIOIIHUE ONOJHUTEIIBHBIE
MeTOAbl OOyuYeHMs, TEKYIIEro KOHTpPOJII YCIIEBAEMOCTH U IPOMEXKYTOYHOH aTTecTaluu
00y4aroIuxcs B 3aBUCUMOCTH OT UX MHIMBHyaJIbHBIX OCOOCHHOCTEH:

® IS CIENBIX U CIIAa0OBUASIINX:

- Jekuuu Oo(GOpMISIOTCS B BHJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CIEIMATN3NPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- IIMCBbMEHHBIE 3aJaHMs BBIIOJHAIOTCS HA KOMIBIOTEPE CO CHELHMATU3UPOBAHHBIM
POrpaMMHBIM 0OecrieueHHEeM, MIIM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBelmieHrne He menee 300 ItoKc;

- 7S BBIMOJHEHUS 3aJaHus TP HEOOXOAMMOCTH IPENOCTABISIETCS YBEJINYHMBAIOIICE
YCTPOHCTBO; BO3MOXKHO TaK)Ke UCIIOJIb30BaHNE COOCTBEHHBIX YBEIHMUMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJJaHUs OPOPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCS B YCTHOM (hOpMe MM BBIMOJIHSAIOTCS B MUCBMEHHON (opme

Ha KOMITBIOTEPE.

® IS TIYXMX M CIa00CTBIIIAIMX !

- JeKuuM oQOpMIIAIOTCS B BHUJAE JJIEKTPOHHOIO JOKYMEHTa, JIMOO NPEIOCTaBIISCTCS
3BYKOYCHJIMBAIOIIAs annapaTypa WHAUBUIYAIbHOTO M10JIb30BaHMS;

- MUCHbMEHHBIE 33JJaHUS BHIIOJIHSAIOTCS Ha KOMIIBIOTEpPE B MUCHbMEHHOM (hopme;

- DK3aMEH M 3a4éT NPOBOAATCS B NUCHbMEHHOW (OpMEe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (popMe TeCTUPOBAHMSL.

e Ul JIUL C HAPYLICHUSMH OITOPHO-/IBUTaTEIIBHOTO alniapara:

- Jekuuu Oo(OpMISIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CIEIMATN3NPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- IHWCbMEHHBIC 3aJaHUs BBIIOJHAKTCA Ha KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYCHUEM;

- DK3aMeH U 3a4€T MPOBOJAATCSA B YCTHOM (hOpMe WM BBINOJIHSAIOTCS B MUCHBMEHHON (opme
Ha KOMIIBIOTEPE.

IIpu HeoOXOAMMOCTH IpeaycCMaTpuUBaeTCs YBEIWYEHHUE BPEMEHH MJs TOATOTOBKU

OTBCTA.

[Iponienypa  mpoBefeHHS  NPOMEXKYTOYHOM  arTecTauuu sl oOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM MX HHAMBUAYAJIbHBIX ICUXO(DU3MUECKUX OCOOECHHOCTEH.
IIpomesxyToyHas aTTecTalus MOXKET IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipu mpoBeneHuN MpoLenypsl OLICHUBAHUS PE3YNIBTaTOB 00yYeHHs MpeayCcMaTpHBaETCs
UCTOJIb30BaHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBSI3M C HWHAWBUAYAJIbHBIMU
0COOEHHOCTSAIMHU 00y4aromuxcsa. OTH CPEACTBa MOTYT OBITh MPEIOCTABICHBI YHHUBEPCHUTETOM,
WJIM MOTYT MCIIONIb30BATHCSl COOCTBEHHBIC TEXHUYECKUE CPEICTBA.

[IpoBenenue mpoleaypbl OICHMBAHUS  PE3YIbTaTOB OOYyYEHHUS JOMYyCKaeTcs ¢
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HCITIOJIB30BaHUEM JUCTAHIIMOHHBIX 06p330BaTeJ'II)HBIX TEXHOJIOTHH.

Ob6ecnieunBaeTcss JOCTYN K MHGOPMAIIMOHHBIM U OMOIHOTrpamueckuM pecypcam B CETH
WuTepHer s xaxmoro oOydvaromierocsi B (opMax, aJanTHPOBAHHBIX K OTPAaHHYCHHSM WX
3II0OPOBBSI ¥ BOCIIPHATHS HHPOPMALIUH:

® JJId CJICIIBbIX U CJ'IaGOBI/I,Z[SIH_II/IXI

- B IeYaTHOU (hopMe YBEITMUYCHHBIM MIPUPTOM;
- B (hopMe IJIEKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

¢ JUIA TIIYXUX U CJ'IaGOC.HBIH_IaH_[I/IXI

- B meyaTtHou (opme;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

e s 00yYarOIUXCs C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arlapara:
- B meyaTtHoH (opme;

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayAUTOPHUH AJISL BCEX BUJIOB KOHTAKTHOM M CAaMOCTOSITEILHOM pabOThl, Hay4YHAsI

OMOIMOTEKAa M WHBIC TTOMEIICHHS JUIsl 00YYEHHUsI OCHAIEHBI CIEIUaIbHBIM 000pyI0BaHUEM H
y4eOHBIMH MECTaMH ¢ TEXHUYECKHMH CPEJICTBAMHU O0YUCHUS.
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JIMCT perucTpaunu u3MeHeHH i

OIrocC

Homep Howmepa nmucros OcHoBaHue s JHata
U3MEHEHUS BHECEHUS IMoamucr | Pacmmdpo |data BBEACHUS
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HBIX OBAHHBIX TIOAITHUCH
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