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KaHIAMJATCKOTO S5K3aMEHa M0 MHUKPOOMOJIOTMH, YTB. HpukazoM MuHoOpHayku Poccum ot
08.10.2007 1. Ne 274 m macmoprta HaydHou cnenuanbHOocTH 03.02.03 — Mukpobuosmorus,
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1. Hean 1 3a1a4M 0CBOEHHUSI TUCITHIIINHBI

Ilenvro vizydyeHus AUCHUUILUIMHBI ABISETCS (OpMHpOBaHHE Yy aclupaHTa YIriIyOJEeHHBIX
3HaHUH B 00JACTH MHUKPOOMOJIOTHH, M3YYEHUE TEOPETHYECKUX U METOHOJIOTMYECKHX OCHOB
CHEIUAIIbHOCTH, IIUPOKOW (QYyHIAMEHTATbHON MOATOTOBKM B COBPEMEHHBIX HAampaBiICHUIX
MEINKO-OMOIOTHYECKOM HAyKH.

3aoauu:

1. ®opmupoBanue OOMMX MPEACTABIEHUH O CTPOCHHMM U  JKU3HEAEATEIBHOCTU
MUKPOOPTaHU3MOB KaK JKHUBBIX CHCTEM.

2. OcBoeHHE MPEACTABICHUA O 3aKOHOMEPHOCTSIX B3aMMOJCHCTBHS OpraHM3Ma 4YeJoBeKa ¢
MHUPOM MUKPOOPTaHU3MOB.

3. ®opMupoBaHHEe HaBBIKOB Pa0OTHI C HAYYHOU JIUTEPATYPOH;

4. O3HaKOMJIEHHE O0YYaIOIIMUXCS C MPUHIIUIIAMH OpTraHU3aIi PadOThl B MUKPOOHOJIOTHYECKOM
1abopaTopuu, C MEpPONPHUATHAMH IO OXpaHE TpyAa M TEXHHMKE OE30MacHOCTH, a TaKxkKe
OBJIaJICHHE HaBbIKaMU JTAOOPATOPHBIX METOJIOB HCCIIEIOBAHUS C HCIOJIb30BAaHUEM Pa3IUYHbBIX
HKCIEPUMEHTAIBHBIX MOJIENIE 1 COBPEMEHHOTO 000pYAOBaHHUS.

2. MecTto aucuuminnel B ctpykrype OIIOIIT

Hucnunmuna «MukpoOuosorusi» BXOIuT B pazaen biox 1 «/uctumiuasl (MOTYIH)»
OIIOII, oTHOCHTCS K BapHaTHBHOW 4acTH, pasfeln - obs3arenbHble auciumuinael (b1.B.OJI1.)
MOArOTOBKA  aCMUPAaHTOB 1Mo HampabiieHuto «06.06.01. buonornueckue Hayku», 1O
HanpaBJiIeHHOCTH (Mpopmito) — «MUKPOOHOIOTHS».

TpebGoBaHus K IpeABAPUTEIBHON TTOATOTOBKE:

JuctumumHa Oa3upyeTcsi Ha 3HAHUAX, YMEHUSX M KOMIETCHIHSX, MOTyYEeHHBIX
oOydJaromuMcss B BBICIIEM Y4eOHOM 3aBEJCHWHM B COOTBETCTBHM ¢ (enepaibHBIMU
rOCy/IapCTBEHHBIMU O0pPa30BaTEIbHBIMUA CTAHJAPTAMHU BBICIIETO 0Opa30BaHUS IO MPOTpPaMMaM
MarucTpaTyphbl WIH CIIEHUAIUTETA.

N3ydyenne NMUCHUIUIMHBI HATIPABIEHO HA MOJATOTOBKY K CIade KaHAUJATCKOTO 3K3aMeHa
1o JucuuIuiiae «MUuKpoOUOIOTHsI».

3HaHHUS U HABBIKW, TOJYYCHHBIE ACMHUpPAHTAMHU TPU W3YYCHUU MAHHOW JIUCIUILINHBI,
HEOOXOOUMBl TMpU  TOATOTOBKE UM  HANUCAaHUM  HAYYHO-HCCIIEOBATENbCKONM  paboTh
(muccepranun) no cneruanbHocTH «03.02.03 — MukpoOuomorus».

3. TpeOoBanus K pe3yJibTaTaM 0CBOEHHSI Y4eOHON TUCUUIIMHBI
(koMmeTeHIIUM 00yUaroUIerocs, popMupyemMbie B pe3yJabTaTe 0CBOCHHUS TUCIHUNINHBI)

ITponecc u3ydyeHns: TUCHMILIMHBI HAIPaBjIeH Ha (POPMHUPOBAHUE IEMEHTOB CIIEIYIOIINX
komrereHmii B cootBeTcTBUU ¢ @I'OC no nannomy Hanpasienuto: YK-1; YK-2; VK-3; OIIK-
1; TIK-1; TIK-2; TIK-3.

TpeboBanust K pe3yabTaTaM OCBOGHHS y4yeOHOM JHUCHUIUIMHBI B KOHTEKCTE
(opMHpYyEMBIX KOMIIETCHIIMI IIPUBEAEHBI B TaOIMIIE.



TpeOoBanus K pe3yJbTaTaM 0CBOEHHSI Y4eOHON TUCUUIIMHBI

Ne B pe3ynbrare 0cCBO€HUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00YJaIOIIUECs JOIKHBI
Nunexc | ConepxaHue KOMIETCHIIUU
n/n 3HATDH YMETb BJIAJIETH

1. YK-1 | CnocoGHOCTH K METO/BI KPUTHYECKOTO - QaHAJIU3UPOBATH - HaBBIKaMU aHaJIU3a
KPUTUYECKOMY aHAIIU3Y U aHaJn3a ¥ OLICHKU JIbTEPHATUBHBIC BAPUAHTHI METOA0JIOTHYECKUX MPOOIIEM,
OLICHKE COBPEMEHHBIX COBPEMEHHBIX HayYHBIX pEIIEHUS UCCIIEIOBATEIbCKUX | BOSHHUKAIOIIUX MPU PELICHUN
HaY4HBIX JOCTHKEHHH, JOCTH>KEHUH, METO/IbI U MPaKTHUYECKUX 3a]a4; UCCIIEI0BATENbCKUX U
TeHEPUPOBAHUIO HOBBIX HJIEH | T€HEPUPOBAHUS HOBBIX HJCH - YMETh pelIaTh MPAKTUYECKHX 337134, B T.4. B
IPU pPEeLICHUN IPU pEeLIeHUN UCCIIEI0BATEIbCKUE U MEXJUCLUIIMHAPHBIX 00JIaCTsIX;
UCCJIEIOBATEIbCKUX U UCCIIEIOBATEIBCKUX U NpaKTUYECKHE 3aJauH, - HaBBIKAMU KPUTUYECKOTO
IPaKTUYECKUX 3a/1a4, B TOM IPaKTUYECKUX 3a/1a4, B TOM TFeHEPUPOBATH HOBBIE UICH. aHaJIN3a U OLIEHKH COBPEMEHHBIX
YHCIIe B YHCIIe B MEXIUCIUITIIMHAPHBIX HAYYHBIX JOCTHKEHUH
MEK M CIUIUTMHAPHBIX o0nacTsx.
001acTsIX.

2 VYK-2 | CnocoGHOCT POEKTUPOBATh | - METO/Ibl HAYYHO- - HCIIOJIb30BaTh IOJOXEHUS U | - HAaBbIKAaMU aHaJIN3a OCHOBHBIX
U OCYILECTBIATh MCCJIEIOBATEIBCKOM KaTeropuu QGuiIocopuu HAYKH | MUPOBO33PEHUYECKUX U
KOMILJICKCHBIE MCCIIEIOBAHUS, | AEATEIBHOCTH; JUId aHalu3a M OLICHUBAHMS | METOJOJOIMUECKUX MPOOIeM,
B TOM YHCJIE - OCHOBHBIE KOHLICIIIH pa3nuyHbIX (HAKTOB U SBJICHUU. | B.T.4. MEKIUCIUIUTMHAPHOTO
MEXIUCLUIUIMHAPHBIE, Ha COBpeMEHHOM (unocopun XapakTepa, BOZHUKAIOUINX B
OCHOBE 1IEJIOCTHOT'O HayKH, OCHOBHBIE CTaIU1 HayKe Ha COBPEMEHHOM 3Talle €€
CHCTEMHOI'0 Hay4HOTO 9BOJIIOLIUM HAayKH, QYHKIIUU U pa3BUTHS,
MHUPOBO33PEHUS C OCHOBAHHUS HAYYHOI KapTHHBI - TEXHOJIOTUSIMH TIJIAHUPOBAHUS B
WCIIOJIb30BAaHUEM 3HAHUU B MHpA. npodeCcCuoHAITBHON
00J1aCTH UCTOPUH U JeSTeIbHOCTH B chepe HaAyUHBIX
bunocodun HaAyKH. MCCIICIOBAHMIA.

3 VYK-3 | ['0TOBHOCTH y4acTBOBAaTh B -0COOCHHOCTH NPECTABICHUS | -CIIEI0BaTh HOpMaM, - TEXHOJIOTUSIMH OLICHKH

paboTe pOCCUICKHX U
MEXKIYHAPOIHBIX
UCCIIEIOBATEIhCKIX
KOJUIEKTUBOB IO PEIICHUIO
HAYYHBIX U HAYYHO-

pe3yJIbTaTOB HAYYHOM
JCATCIIBHOCTU B yCTHOﬁ u
NMMCbMEHHOU (popMme Tipu
paboTe B pOCCHIICKUX U
MEXTYHapOJIHBIX

IPUHATHIM B HAYYHOM
oO01ieHuy npu padbote B
POCCHUICKHX U
MEKTYHAPOIHBIX
VICCIIE/IOBATEIhCKUX

PEe3yIbTATOB KOJUIEKTUBHOM
ACATCIIBHOCTH I10 pemeHmo
Hay4HBIX U HAyYHO-
06pa30BaTeJII>HBIX 3aJa4, B TOM
Yyucse Benyniencs Ha




00pa3zoBaTeNbHBIX 3371249

HCCICI0BATCIbCKHUX
KOJITICKTHUBAax.

KOJUIEKTUBAX C IEIBI0
pELIEeHNs HayYHBIX U HAy4YHO-
00pa3zoBaTeNbHBIX 337124

MHOCTPAHHOM SI3BIKE;
- Pa3TMYHBIMU THITAMU
KOMMYHUKAIWNA pH
OCYILECTBICHUH PaOOTHI B
POCCHUHCKHX U MEKTyHAPOIHBIX
KOJUIEKTHBAX TI0 PEIICHUIO
HAy4YHBIX U HAYYHO-
00pa3oBaTeNbHBIX 33]1a4.

OIIK-1 | CnocoGHOCTh -IIPUHIIMITBI AaHATN3a U -COCTaBJIATH IJIaH PabOTHI 1O -HaBBIKaMU PabOTHI C
CaMOCTOSITENTEHO 0000111eHUS pe3yThTaTOB 3a/IaHHON TeMe; ANEKTPOHHBIMU TEKCTaMH,
OCYIIECTBIISITH HAYYHO- HCCJIEIOBAaHHM, COBPEMEHHbIE | -MIPOBOJIUTH MH(GOPMAIIMOHHBIN | TaOIUIIaMU U NTPE3EHTALUSIMU;
HCCICAO0BATCIILCKYHO METOAbI UCCIICAOBAHUA U IIOUCK; -HaBbIKaMU paGOTbI C
JEeSITeNIbHOCTD B CTaTHUCTUYECKOI 00paboTKH -HMCII0JIb30BaTh COBPEMEHHBIE | IpOrpaMMaMH CTaTUCTHYECKON
COOTBGTCTBYIOIHGﬁ JAaHHBIX; OCHOBHBIC UCTOYHUKHU | MCTOABI pCIICHUSA 06pa6OTKI/I JaHHbIX U
po¢eCCHOHAIBHON 00JIaCTH | HAYYHOU MH(POPMALINH U MOCTAaBJICHHBIX 33]1a4; MH(POPMAITMOHHOTO TTOMCKA.

C UCIIOJIB30BaHUEM Tp€6OBaHI/I§I K IpCACTABJICHUIO -IpOBOAUTH CTaTUCTUYCCKUU
COBPEMEHHBIX METOJIOB MH(GOPMaLIMOHHBIX aHaJIU3 JTaHHBIX C
HUCCIICO0BAaHUA U MaTCpHraJIoB. MMPUMCHCHUCM
nH(pOpMaIMOHHO- nH(pOpPMaAITMOHHBIX
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH.
TEXHOJIOTHI
[IK-1 | 'oTOBHOCTH K OpraHU3aliU U | -COBPEMEHHOE COCTOSTHUE -CaMOCTOSTEIBbHO IUIAHUPOBATh | ~METOJOJIOTUEN INIAHUPOBAHUS U

IPOBEJICHUIO HA
COBPEMEHHOM YpPOBHE

HAaY4YHBIX UCCIICIOBAaHUH B
00J1aCTH MUKPOOHOJIOTHH

poOJIEMBI HCCIIEIOBAHUS;
-COBPEMEHHBIE METO/IbI
pelIeHUs HayYyHBIX 3a7a4 B
001acTH MUKPOOMOJIOTHH, B
TOM YHUCJIE C UCTIOJIb30BaHUEM
MEXKTACIUTITTHAPHBIX
MOJIXOJIOB,;

- COBpEMEHHbIE METO/IbI cOopa
1 00paboTKu nH(pOpPMAIUHU B
M3y4aeMOM U CMEKHBIX

HCCIIENOBAHUSA B 001acTh
MUKPOOHOJIOTHH,
bopMyIUPOBATH 1IN U
3a/1a4u;

-HaXOJMTh COBPEMEHHBIC
METOIUYECKHUE MTOIXOIBI IS
pEeIIeHHsI TOCTaBICHHBIX
3a/ay;

-pa3pabaThIBaTh HOBbIC
METO/TbI UCCIICTOBAHUSI.

MPOBEJICHUS HAYIHBIX
HCCIEI0BAHUN B 001aCTH
MHUKPOOHOJIOTHH, C IEITBIO
MOJIyYEHUS] HOBBIX HAYYHBIX
JTAHHBIX, UMEFOIIHX
(byHIaMEHTAIbHOE U TPUKJIIAIHOE
3HAYEHUE.




o0nacTsx;
- METOAbI OLICHKHN KAa4Y€CTBaA
MOJTYYCHHBIX PE3yJIbTaTOB.

[IK-2 | I'oToBHOCTH K -IpaBuJia MOATOTOBKU -0()OPMHTDH B COOTBETCTBHE C -HaBbIKAMH YCTHOM Mpe3eHTaluu
CaMOCTOSITEIbBHOMY HAyYHBIX MyOJIUKaIHi 1 CYIIECTBYIOIIUMHU Hay4YHOTO JIOKJIa/ia (Ha pycCKOM
o(opMIICHHIO PEe3yIbTATOB IIpE3EHTALNT; TpeOOBaHUSMH HAYYHYIO Y MTHOCTPAHHOM SI3BIKE);
HAyYHOU JESTENIbHOCTH B -TpeboBaHus myOIUKaIUIO B -HaBBIKAMHU IPE/ICTABICHUS
cBOEH MpodecCuOHATBHOM rOCYJapCTBEHHBIX CTAHJAPTOB | OTEYECTBEHHBIN U 3apyOeKHbIM | HAYUHBIX MaTEPUAIOB B BUJIE
obnactu K 0(DOPMIICHHIO OTYETOB O JKypHAIT; Hay4HBIX MyOTHKAIIHH;

HUP u npyroi nHayuynon -IIPEACTAaBUTh HAYYHBIC -HaBBIKAMU I1OJATOTOBKU
JOKYMEHTAIUH 110 pe3yNbTaThl B BUJIE AOKIIA/A; OTYETHOW HayYHOU
pe3ysbTaTaM UCCIEAOBAHUM. -COCTaBUTh OTYET 10 JOKYMEHTAIMH 10 pe3yIbTaTaM
pe3yJibTaTaM MCCIIEIOBAaHUN B | UCCIIEIOBAaHUM B CBOEH
cBOEH MpodecCHOHATBHOM npodeccuOHaTBLHON 00JIaCTH.
00JacTi B COOTBETCTBUU
roCyJapCTBEHHBIMH
CTaHJapTaMH.
[IK-3 | I'oTroBHOCTH K -OCHOBHBIC TIyTH U MPUHIUIIBL | -BHEJIPSATH HOBBIE METO/IbI -HaBBIKAMH MTPUMECHCHHUSI

MPAKTHYECKOMY
HCIOJIb30BAHUIO TIOJTYYEHHBIX
HAy4YHBIX Pe3yIbTaTOB

anpoOanuy U BHEAPEHUS
pE3yAbTaTOB HAYYHBIX
HCCIENOBAaHUN B
MPAKTUYECKYIO ACSITEEHOCTD.

HCCJICTOBAHUS B
HCCIIEIOBATENIBCKHUI TTPOLIECC;
-MICTI0JIb30BaTh HOBEIC
Hay4YHbIE JTaHHBIC B
HICCIIEN0BATEILCKON U
MPENOAABATEIbCKON
JIeSITENLHOCTH.

MOJTYYEHHBIX HAYYHBIX
pe3yIbTaTOB B
HUCCIIE0BATENbCKON U
MPEINOJaBaTENbCKOU
JIESITEITLHOCTH.




4. CTpyKTypa H conep:KaHHe JUCIHUIITHHbI

4.1. O0beM TMCUMILTHHBI M BU/IbI Y4eOHOH padoThl

Tpyno€MKoCcTh yueOHON Harpy3ku oOydaromierocs Ipyu OCBOCHUU AAHHOW JUCHUIUIMHBI
cocrapiseT 11 3aueTHbIX eaunull (396 4acoB) U pactpeaensieTCs CIeayIONUM 00pa3oM:

Buj yueOHoi1 padoThl ngf:/elr.e.
KonTakTHas pa6oTa c npenoaaBareiieM (Bcero) 126 /3,5
B mom uucne:
Jlexrun (JIek) 36/1
[Mpaktuyeckue 3ausatus (I1p) 7212
[TpoMeXyTOUHBIH (3a4€ThI) 18/0,5
BHeayautopHas camocrositejibHas padora (CP) 234/6,5
Hroroselii kouTpos (KJ) 36/1
IMToaroToBKa K caue u cada KaHIHIaTCKOro 36/1
9K3aMEHa
OO01mast TPYA0EMKOCTH 396/ 11

4.2.

Conep:xaHue THCUUIIAHBI

Ne ni/n Ha3Banue pa3nena

Conep:xxanue pa3aena

1. Bo3HukHoBEHHE U
pa3Burue
MHUKPOOHOJIOTHH.

[IpenMeTr u 3amaun MUKPOOMOJIOTHH, €€ MECTO U POJib B
COBPEMEHHOW Ouoyornu. 3HAYeHHEe MUKPOOPTaHHW3MOB B
OPUPOJHBIX TMpoIleccax, B HAPOJHOM XO3SUCTBE U
3npaBooxpanenuu. Mcropus mukpobuonoruu. OTKphITHE
MUKpoopranu3mMoB. 3Hauenue padot Jl.ITacrepa, P. Koxa,
C.H. Bunorpaackoro, JI.1. IBanosckoro, M. beliepuHka,
A. KimoliBepa, A. ®nemunra. Pa3BuThe OT€4eCTBEHHOM
MukpoOuosnoruu. [J1aBHbIE  HampaBleHUS  Pa3BUTHUS
coBpeMeHHON  MuKpoOuonoruu. OCHOBHBIE  METOMBI
MUKPOOHOJIIOTUYECKUX UCCIICIOBAHUM.

2. Cucremaruka
MUKPOOPTaHU3MOB

Mup  MHKpOOpraHu3MOB,  OOIIME  TPU3HAKU U
pasHooOpasue. [IpoxapuotHbie u JyKapUOTHbIE
MUKpPOOPTaHU3MbI, CXOJCTBO U OCHOBHBIC pa3IUYHsL.
[IpuHnums! KI1acCU(UKAIIIN MIPOKAPUOTHBIX u
3YKapUOTHBIX MUKPOOPTraHU3MOB. [IpaBuna
HOMEHKJIATYphI u UACHTU(DHUKAITIH. Meroabt
KJ1acCU(pUKaLUU Ha OCHOBE ornpezeneHus
nocnenpoBarenpbHoctd  16S p  PHK wu JJHK-JIHK
rubpuauzanuu. [lpuMeHeHne HYKIEHMHOBBIX MHUKPOYHUIIOB
JUISL CUCTEMaTUKM MHMKPOOPTaHU3MOB. XapaKTEpPUCTHKA
OTJICNIbHBIX TPYIIT OAKTePUid, apXEH U IYKAPHOT.

3. Mopdonorus, cTpoeHue
U pa3BUTHE

Mukpockonuyeckue METObI U3YUYCHHS
MHKPOOPTaHU3MOB. HccnenoBanus KHUBBIX "
(UKCUPOBaHHBIX 00BEKTOB. IIpokapuoTHbie
MHKpOOpranu3mbl. OJHOKJIETOYHBIE, MHOTOKJICTOYHBIC
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OakTepuu, pazmepsl U Mopdosorus Oakrepuii. CTpoeHue,
XUMHYECKHUA COCTaB U q)YHKI_[I/II/I OTACIBbHBIX KOMIIOHCHTOB
kiaeToK. CHHM3HUCTBIE CIIOM, S-CIIOM, KarCyidbl W YEXJIBL.
CTpOGHI/Ie KJIETOYHBIX CTCHOK rpaM-HOJIO)KI/ITe.HBHBIX u

['paM-oTpUIIaTETLHBIX OakTepuil. L-dbopmbr u
MHUKOIIJIa3MBI. >KFyTI/IKI/I nu TN, paCHOHO)KCHI/IC,
OpraHu3arus, MEXaHU3M IEUCTBUSL. JBmxeHus

ckonmp3ammx  (opm. Peaknum Ttakcuca.  Kierounas
MeMOpaHa U BHYTPUKJIETOYHbIE MEMOPAaHHBIE CTPYKTYPBI.
Snepubiii  anmapat, puOocombl. ['a3oBble  Bakyouu,
3allaCHble  BELECTBA U JPYrU€ BHYTPUKICTOYHBIE
BKIII0YeHUs. CrocoObl pazMHOXKeHHUs, TU((PEepeHIINPOBKa,
SHJIOCTIOPHI U Jpyrue nokosmuecs ¢hopmbl. OCOOEHHOCTH
COCTaBa U OpraHU3aIUs KJIETOK apXeH.

OykapuoTel. Mopdomoruss apoXxxKel, MHUIleTHaTbHbIX
rpuboOB,  MHUKpOQOpPM  BOAOPOCHEH,  MPOCTEUIIMX.
XUMHUYECKUH COCTaB U (PYHKIIMU OTIEIbHBIX KOMIIOHEHTOB
KJIeTKH. LIMKIIBI pa3BUTHSI U pa3MHOXKEHHE.

KyneTuBupoBanue u
pocr.

HakonutenbHble ¥ 4ucTble KyJIbTypbl. OCHOBHBIE THUIIBI
cpen. KynpTuBUpOBaHHME a’dpOoOHBIX ¥ aHA’POOHBIX
MHUKPOOPTraHU3MOB, METOJ XaHreuwrta. PocT OTAenbHBIX
MUKPOOPTraHU3MOB 51 HOMYJIALUN (KyabTYyp).
COanmancupoBaHHBII HW  HecOaJaHCUPOBAHHBIM  POCT.
OcHOBHBIE TTapaMETPhl POCTa KYJIbTYpP: BpeMs T€HEepaluH,
yaenabHas ~ CKOPOCTh  pOCTa,  BBIXOJ  OMOMAcCHI,
HKOHOMHYECKUI K0d(PuuneHT. 3aKOHOMEPHOCTH pOCTa
YUCTBIX KYJIBTYpP MpPHU TEPUOJUYECKOM BBIPALIUBAHUU.
Pocr MHUKPOOPTaHU3MOB npu HETPEPhIBHOM
KyJIbTUBUpPOBaHUHM. CHHXPOHHBIE KYJIBTYpPbI, CIOCOOBI
NOJIyYEHHUs ¥ 3HAYCHHE.

HetictBue pusznueckux u
XUMHUYECKHX (haKTOPOB.

Pannanus, xapaktep ee IEWCTBUA HAa MHUKPOOPraHU3MBI.
doropeakTuBanusl U TEMHOBasg  penapauus. Pocr
MUKpPOOPTaHU3MOB B 3aBHCHUMOCTH OT TeMIEepaTyphl.
Icuxpodunsl, Mezopmisl U TepMopuibl. MexaHU3MBI,
MO3BOJIAIOIIME MHUKpoOaM KHUTh TMpPU SKCTPEeMalbHBIX
TeMIeparypax. Bapodusr. Y eToi4uBOCTS
MUKpPOOPTraHU3MOB K BBICYIIMBAHUIO. Poct
MHUKPOOPTaHU3MOB B 3aBUCUMOCTH OT aKTHUBHOCTHU BOJBI (2
W). OcobeHHOCTH OCMOGUIIOB U rajomioB. MexaHU3MbI
YCTOHYMBOCTU K OCMOTHYECKOMY

cTpeccy. OTtHoueHue MUKPOOPTraHU3MOB K
MOJICKYJSIPHOMY ~ KHCJIOPOZY: adpoObl U aHa’pOOBI.
Bo3MmoxHBIE ~ TIpUYMHBI  MHTHOUPYIOIIETO  JACHCTBUS
KHCJIOPOJIHOTO CTpecca Ha MHUKPOOPraHU3MbI. AIMI03BI,
HerTpomibl U ankamuduiel. [Ipuposa aHTUMHKPOOHBIX
BEIIECTB M O00JacTM WX MNpUMEHEHUs. MyTareHsl,
MEXAaHHU3MBI UX JIEHCTBUS U YCTOWYMBOCTH K HUM.

ITutanue.

OcHoBHBIE OWORIIEMEHTBI W  MHKPOIJIEMEHTBI, THIIBI
MUTAHUST MEKPOOPTaHH3MOB.

@ororpopuss u  xemorpodus, aBToTpoduUs U
rereporpodust, turorpodus u opranorpodus. CanpoduTh
u napasutel. [Ipororpodsl u aykcorpodsl. PocToBbie
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BEIIIECTBA.
Huddyzus u TPaHCIOPT. Hcnonp3oBanue
MHUKPOOPTaHU3MaMH BBICOKOMOJICKYJISIPHBIX COSAMHECHUH H
BEILIECTB, HEPACTBOPUMBIX B BOJIE. DHIO- U JK30IHTO3 Y
sykapuoT. CoeIMHEeHUs YTiepoia U a30Ta, UCIOJIb3yeMbIe
MHKpPOOpPraHu3MaMu. A30T(HKCaIHS.

CrocoOHOCTh MHUKPOOPTaHU3MOB HCIOJIB30BATh pPa3HbIC
coenuHeHus: cepbl U (ocdopa. IlorpedHOCTH B *Kenese,
MarHuy M JPYrUX DJIEMEHTaX

Merabonusm.

OHeprerudeckue mporecchl. CrmocoObl  oOecrniedeHus
sHeprueil. dortocuHTe3 U XemocuHTe3. llepeHocumku
SJICKTPOHOB W  3JICKTPOHTPAHCIOPTHBLIC CHUCTCMbI, HUX

CIIOCOOHOCTH y pa3HbIX MHUKPOOPTaHU3MOB.
MOoIIOYHOKHCTIOE  TOMO- W TeTepoPepMEHTATUBHOE
OposxeHue, MIPOMHOHOBOKHCIIOE, MAacCJISTHOKHCIIOE,

alleTOHOYTUIIOBOE, CHUPTOBOE W  Jpyrue OpOKEHHs.
@®opMBbl ydacTusi MOJICKYJISIPHOTO KHCJIOPOJa B OKUCICHUN
pasHbIx cyOcTpaToB. IloiHOE W HEMONHOE OKHCICHHE.

Posb UKJIA TPUKapOOHOBBIX KUCIIOT u
neHTo30(ochaTHOr0 OKHCIUTENBHOTO 1ukiaa. KpaTkas
XapaKTepUCTHKA Ba)KHEHIITHX MHKpPOOPTaHU3MOB,

YYacCTBYIOUIMX B @3pOOHOM OKMCJICHUU OEJIKOB, yTIIEBOJIOB,
YII€BOIOPOAOB M JPYIMX MHOTOYTJIEPOAHBIX BELIECTB.
MuxkpoopranuzmMel - MeTHIOTpo(bl.  CreTsimuecs
Oaktepun. OKHUCICHHUE HEOPTraHWUYECKHX COCAUHEHHUN:
TPYIIIBI XeMOJIUTOTPO(DHBIX OaKTepUil U OCYIIECTBIsIEMbIE
UMU TpOLIeCChl. 3HAUEHHUE LHMKJIa TPUKAPOOHOBBIX KHCIOT
U TJTMOKCHIIATHOTO IIYHTA. ACCUMHIIAITMOHHAS
HUTpAaTpenyKuus, (GuUKcalus MOJIEKYISPHOTO  a3o0Ta.
CB0OOOHOXUBYIIIE U CUMOMOTHYECKUE a30T(HHUKCATOPHI.
I[lytn  accummisiiui ~ aMMOHMS.  ACCUMIUISIITMOHHAS
cynbdar-penykuns. CHHTE3 OCHOBHBIX OHOIIOIUMEPOB,
OmocuHTEe3 TMOPGUPHUHOBBIX COCTUHEHUN, BTOPUUYHBIC
MeTa0OIUThl.  bHOXMMHYEecKHMe OCHOBBI U YPOBHH
perymsinuu MeTabonu3ma, peryisiuusi CuHTe3a GepMeHTOB.
Nunykmua w  penpeccust.  Perymsiuuss ~ akKTUBHOCTH
depMeHTOB, amoctepudyeckue GpepMeHThl U 3 EeKTopHI,
KOBaJeHTHas Moaudukanus Q(epMeHTOB, aJeHWIATHBIN
KOHTPOJIb M SHEPTETUUECKUH 3apsi]] KICTKH.

HacnencTBeHHOCTE U
U3MEHYUBOCTD.

HacnencrBeHHass W HEHAcHEACTBEHHAs W3MEHYUBOCTb,
MyTallMOHHAs MPUPOJA U3MEHYMBOCTH. YacToTa MyTaHTOB
u Tunbl MyTauuid. CHIOHTaHHBIA W MHAYLUPOBAHHBIN
MyTareHespl. llonmynsinMOHHAass W3MEHYHMBOCTb, CEJIEKLUS
Ppa3IuYHBIX MYTaHTOB. [Ipumenenue MYTaHTOB
MHUKPOOPTraHHU3MOB. Tpanchopmanusa,  TpaHCAYKIIHS,
KOHBIOTAIMSI, PEKOMOHMHAIIMS U TCHETHYECKUW aHAIHU3 Yy
¢aros. [1na3muabl, TpaHCIIO30HBI, UCIIOJIB30BAHUE BUPYCOB
U TUIa3MH]T B TEHETHYECKON MHKeHepuu. PexomOuHanus y
JYKapHOT, TIOJOBOM M TMAapaceKCyajbHbIA MPOIECCHI,
LHUATOIUIA3MAaTHYECKasl HACJIEICTBEHHOCTb.

Mukpoopranvus3Mbl B
IpUPOJIE.

VY4acTie MUKpOOPraHU3MOB B OMOT€OXMMHUUYECKUX LIUKJIIAX,
B3aMMOCBSI3b LMKJIOB. Poib (HU3MOJIOTMYECKUX TpyHI
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MUKpPOOPTraHM3MOB B KaTallu3e STamoB IHUKIOB. Bemymas
pOJb IIUKJIA YIIIepOJa, MPOAYKIUS U ASCTPYKIUS B ITUKIIE
OpraHUYECKOT0 yriaepoaa, CBSI3b C LUKIIOM
HEOPraHMYECKOTO YIJIepoJia U IUKIOM Kuciopoxaa. L{uki
a30Ta, TPYIIBl OPraHU3MOB, ydyacTBymoIue B HeM. L{uki
cepbl: cepobakTepuu U cynbpugoreHsl. Llukn xenesa.
CamoounileHue BOJOTOKOB. OYHUCTHBIE COOPYKEHUA U
MHUKPOOHBIE cooOrmiecTBa B HUX. Mopckast
MHUKPOOHOJIOTHS. CoobmecTBa MHUKPOOPTaHU3MOB,
Tpopuueckue CBs3M B cooOmecTBax. AHa’IpoOHOe
COOOIIECTBO  Kak  MOJACIb  TPOPUUYCCKUX  CBS3EH,
MEXBHUIOBOH MEPEHOC BOAOPOa U popMuaTa, CHHTPOPHSI.
[TepBuuHbIe aHaYPOOBI U BTOPUYHBIE aHAIPOOBI. DKOJIOTHS
MUKPOOPTaHU3MOB, JOPMUPOBAHUE COCTABA

aTMochepbl. [TapaukoBbIe rasbl, METaHOTEHE3,
OaKTepraTbHBIN ra3oBbli ¢bmbTp. Bognas
MUKpPOOHOJIOTHS, 03€pO KaK MOJENIb BOJHOW 3KOCHCTEMBI.
ITuxmel BEIIECTB B BOJIOEMAX. T'eonornueckas
MUKPOOHOJIOTHS, poib MHUKPOOPTaHHU3MOB B
BbIIIIE€JIaYNBAHUN

nopoax ¥ (GOopMHPOBAHMHM KOPBI BBIBETpUBaHUA. WK
Kalbliisl W KapOoHaToB, pymooOpa3zoBanme. IlouBeHHas
MUKpPOOUOJIOTHS, CTPYKTypa TIOYBBI M XapaKTepHBIC
ycloBUsL ~ OOMTaHUS  MHUKPOOPTaHHW3MOB B TOYBE.
Bnaxnocts 51 [MOYBEHHBIN BO31YX, CBSA3b
MUKpPOOPTraHM3MOB C pacTeHusMH, pusochepa. Poib
MUIEIUATBHBIX ~ OPraHU3MOB B  [OYBE, MHUKOpPH3a,
ryMycooOpazoBaHue. Ponp  MuKpoopraHusmMoB B
(dbopMUPOBAHUN XapaKTEPHBIX THIIOB [T0YB, CAMOOYHIIICHUE
nouBsl. [lameobakTeprosoruss U 3BOMOIMS OHOChEphl B
TOKEeMOpUHU, PETUKTOBBIE  cooOmecTBa.  DuiaoreHus
MUKPOOPTaHU3MOB, OCHOBaHHas Ha U3Y4YECHUU
nocnenoBarenpHocTelt 16 S pPHK, cumOuorenes

12 MuKpoOpraHu3Mbl B Hcnonb30oBaHWe  MHUKPOOPTAHW3MOB IS TOJTYYCHHS
XO03AMCTBEHHOU MUIIEBBIX W KOPMOBBIX  MPOAYKTOB, XHMHUYECKHX
eATEIBHOCTH U PEaKTHBOB U JIEKAPCTBEHHBIX TpemnaparoB. [I[puMeHeHue B
MEIUIIMHE. CEJIbCKOM XO3SHCTBE, MPHU BHINIETAYMBAHUHA METAJNIOB U3

Py, OYUCTKE CTOKOB U TIOJIYYCHHH TOILINBA.
4.3. Pa3zgennl IMCUUILIMHBI M BUABI 3aHATHIA
Ne Bcero
Ha3Banue pa3aesna quCHUNINHbBI Jlek IIp CP
n/n 4acoB
1. | Bo3HUKHOBEHHE U PAa3BUTHE MUKPOOHOJIOTHH. 4 12 16
5 CucremaTuka MUKPOOPTaHU3MOB, TPUPOIHOE
pazHooOpasue. 2 8 32 42
3. | Mopdomnorus, cTpoeHuE U pa3BUTHE. 4 8 24 36
4. | KynbTHUBUpOBaHUE U POCT. 2 6 18 26
5. | JeiictBue GpU3NUYECKUX M XMMUYECKUX (PAKTOPOB. 4 6 24 34
6. | Iluranue. 2 6 18 26
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7. | MeraGonusm. 4 6 32 42
8. | HacneacTBeHHOCTh M U3MEHUNBOCTD. 8 12 32 52
9. | AHTHOAaKTEepHAIbHBIC aTCHTHI. 8 12 18 33
10. | MukpoopranusmMsl B IPUPOIE U B IKCIIEPUMEHTE. 2 4 24 30
HToro mo Bugam 3aHATHH 36 72 234 342
[TpoMeKyTOUHBIN KOHTPOJIb (3a4€ThI) 18
IToxroroBka K ciade ¥ cada KaHIMIATCKOTO SK3aMeHa 36
BCEI'O 110 MOJAVYJIIO: 396
4.4, Jleknun
Ne O0bem B
n/n Ha3Banmue Tem Jekumi yacax
1 Mup MUKPOOPTaHU3MOB, CUCTEMATHKA, METObI KJIACCH(HKAIIHH. 2
CtpoeHue MpOKapHOTHBIX MUKPOOPTaHU3MOB. CTpOeHHE 3yKapHUOTHBIX
2 MHKPOOPTAaHU3MOB. 4
OCHOBBI KyJIIbTUBUPOBAHHUS U 3aKOHOMEPHOCTH pOCTa U PA3MHOXKEHUS
3 MHUKPOOPTaHU3MOB. 2
Mukpoopranu3Mel U (PU3UKO-XUMHUYECKUE YCIOBHUS OKpYXKarolen
4 cpenpl. PU3NYECKUe areHThl U METOJIbl CTEPUITU3AIUY. 4
5 Tunbl nuTaHUs MUKPOOPTaHU3MOB. 2
[Tytm OakrepmanbHOro Katabonusma. Ilpomeccsl OGakTepuaabHOTO
ouocunreza. Ilpomeccel  apixanust — Oakrepuil.  bakrepuanbHBII
6 dbotocunTe3. Perymnsaius pu3nonorndeckux nporeccoB OaKTepuil. 4
I'enetnka MuKpoopranum3mMoB. Mytauuu. MoOHIBHBIE TE€HETUYECKHE
anemeHThl. [Ipnobperenne HOBbIX reHOB. [lmasmumel. bakrepuanbpHas
7 M3MEHYMBOCTD U SIUAEMHUOJIOTHSL. 8
[TpuHIMTIBI aHTUOAKTEePUATHHOMN Tepanuu. Knaccudukanus
aHTHOAKTEpUAIbHBIX areHTOB. ATEHTBHI, BIUAIOUIME HAa CHHTE3
OakTepuaabHOM  KJIETOYHOW  cTeHkW.  MHrmOutopsl  cuHTE3a
OakTepuanbHbIX OenkoB. MHrubutopsl cHHTE3a OaKTepUAIBbHBIX
HYKJIEMHOBBIX KHCJIOT. ATEHTBI, JEHCTBYIOIIME Ha OakTepHUaJbHYIO
8 KJIETOUHYI0 MeMOpany. bakrepuodaru. bakrepuonuss. 8
9 Mukpoopranu3msl B mipupojie. [ eHeTHIecKue MaHUTTYJISIIIH in Vitro. 2
UTOro 36
45. IIpakTH4ecKHe 3aHATHSA
Ne Kou-Bo yu.
Conepxanue
n/n 4acoB
1. Muxkpo6uonorust B DM, nocenienne Mmysest 2
2. MeTopl CBETOBOM MUKPOCKOIIMHA B MUKPOOHOJIOTHYECKON THAarHOCTUKE 4
3. KynbTuBupoBanue MUKpOOPraHU3MOB 4
4, BakTepuanpHas KIeTOYHAS CTEHKA 4
S. [ToBepXHOCTHBIE CTPYKTYpPHI OaKTEpUH. 4
6. MoudukaionHas M3MEHYHUBOCTh, MYTAallMH, pEeKOMOWHATHUBHAs
W3MEHYMBOCTh U OOMEH TeHeTHuecKoi MHpopmaiuen (mepeHoc reHOB 8
MEXTy OAKTEpHsIMH
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7. du3NoI0ornYeCKre 0COOCHHOCTH POCTA M Pa3MHOXKECHHSI OaKTEPHATBHBIX 4
kieTok. CnopooOpasyronme MEKPOOPTaHU3MBI.

8. Mopdomorunueckue CBOICTBa BO3OyAUTENICH HEKOTOPBIX
pacnpocTpaHeHHBIX uHpekmii. OnpeneneHne YyBCTBHUTEIBHOCTH K 4
AHTUMHUKPOOHBIM ITpernapaTam

0. Mopdonorudeckne CBONCTBA 3YKapUOTUIECKUX MUKPOOPTaHU3MOB 4

10. | Mopdonoruyeckue cBOMCTBa MUKPOCKOITMYECKUX TPUOOB 4

11. | MukpoOHOIOTHYeCKHEe METOMbl HCCIEAOBAHUS OKPYXKAIOMIEH Cpebl.
CaHuTapHO-TIOKa3aTeNbHbIE OAKTEPUN OKPY>KAIOLIEH Cpellbl M MUIIEBBIX 4
POJYKTOB

12. | CocraB, cTpykTypa U (PyHKIIMM HOPMAIbHOW MHUKPOQIOpPHI YeIOBEKa. 6
[TocTosiHHAsI U TpaH3UTOPHAS MUKPOQIIOpA.

13. | I'ereporeHHocTh MHUKPOOHBIX MO yJISIIHI BO30OyAUTENCH 4
WH()EKIIMOHHBIX 3a00JICBaHMI YeIOBEKa

14. | YabTpacTpykTypa MHUKPOOHBIX COOOIIECTB. XapakTep MEKKICTOYHBIX 4
B3auMoieiicTBuii. HekynbTuBupyembie popMbI KIETOK.

15. | UMMyHOJIOTHYECKHE METOABI JUATHOCTUKH 4

16. | ®akynpTaTUBHBIE a3pOOBI TPAMIIONIOKHUTEIBHBIC KOKKH — BO30YIUTEIH 5
THOWHO-BOCTIAJMTENLHBIX WHEKINH

17. | ®akynpTaTUBHBIE a3POOBI TPAMITOJIOKUTEIBHBIE M TPAMOTPHUIIATEIIbHBIE 5
MAJIOYKU — BO30YIUTENN THOWHO-BOCTIATUTEILHBIX HHEKITUI

18. | AHa’poOHbIe OaKTEpUH BO30YIUTEIN 3a00JICBaHUI YeTIOBEKA. 4

UToro 72
4.6. CamocrosiTeibHasi padoTa
. Oo6beMm B
Buabl camocTosiTeILHOH padoThl
yacax
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 66
PaGoTa ¢ nuTeparypoii 60
ITonroroBka K 3aueTaMm 72
Jpyrue BUIbI CaMOCTOSATEILHON pabOThI 36
BCEI'O 234
4.7. KoHTpoJb 0CBOEHMS JUCHUNIHUHBI
O0bem B
Buasbl koHTpOJIs
yacax
IIpoMexyTOYHBIN KOHTPOJIb: 18
Craya 3a4eToB 18
HUTOroBbIii KOHTPOJIb: 36
IToxroroBka K cgade KaHOWOATCKOrO dK3aMeHa 30
Cnava kaHIUJATCKOTO SK3aMeHa 6
BCET'O 54
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4.7.1. Cucrema n (popMbI KOHTPOJISI

Texymui KOHTPOJIb YCIIEBAEMOCTH M BBIMIOJIHEHUS HAay4YHO-UCCIIEI0BATENbCKOM PabOTHI

IIOCTOSIHHO OCYILECTBIIICT HAYYHbIN PYKOBOJUTEIb aCIIUPAHTA.

[To mMepe ocBOeHHS TPOTrPaMMBbI TUCHHUILIHHBI «MHKpPOOUOJIOTHS» ACTHPAHT TOJIKECH
caath 3 3a4era, Mocle Yero MoTyvaeT JOMYCK K ¢jaue KaHIuJaTCKOTo 3K3aMeHa 10 JUCITUTUINHE
«MHUKpOOHOTOTHS.

3a4yeTsl 10 OCBOSHHBIM pasaciiaM JUCHUIIIIMHBI BXOAAT B COACPIKAHUC HpOMe)KYTOqHOﬁ
arrectaruu 1o uroram I, IV u V cemecTtpoB, GUKCHPYIOTCS B 3a4€THON KHIDKKE aCTIUPAHTA.

3aueT MPOBOAMTCS MyTeM coOeceqOoBaHHUS IO TEMAaTHUKE pasJelioB
OTIPENICIICHHOMY ITEPEYHIO BOIIPOCOB).

IIporpaMmsl (110

Bpews Conepxanue Ouenka Tpynoemxocts
IPOBEICHUS B Hacax

3auer 1. Il cemecTp Temsr 1 - 8. 3aueT/He3adeT 4
3auer 2. IV cemectp Tembr 9 — 18. 3ayeT/He3aqeT 4
3ayer 3. V cemectp Paznen mporpaMmsl, 3a4eT/He3auer, 4

COOTBETCTBYIOLIUN AOITyCK K

TeME QUCCEPTaLUH. KaHIUaTCKOMY

9K3aMeHY

Kangunarckuii | V cemectp [TporpaMMma-MHUHUMYM. | IATHOAIIILHAS 6
3K3aMEH JlonmoHUTEILHAS cCUCTEMa

porpamMma.

NNNNPNDNNMNDNNDNNDNNNNRPRPRPRPRPEPRPRPRPRPRPRPRPPRPPOONOOOPROWNE

DOoHJ| OLIEHOYHBIX CPEICTB:
Bonpocsl k 3auery 1:

[Ipenmer u3ydeHNs: MUKPOOHOIOTHU

3HavyeHue pa3sMEPHOCTH B MUKPOOHOIOTUHI

Knerounsie 1 HekneToYHbIe HOPMBI )KU3HH, Pa3IeiIbl MUKPOOUOIOTHH IO 00bEKTaM
Bo3HUKHOBEHVE U paHHHUE JTAIbl PA3BUTHS MEKPOOUOIOTUH

PasButne 6akTepuonoruu B koHie XX B., BeIMKHE MUKPOOHOJIOTH
Pacnpoctpanenue 6akrepuit

QyHKIHOHATBHAS POJIb OaKTEepUil

Tpu ucTouHnKa SHEPTUH OaKTEPUi

3HaueHue OaKTepHii B IBOJIOIMH KU3HU Ha 3emiie

. Poisib Gakrepuii B KHU3HM UeNIOBEKA

. OcobeHHOCTH OpraHU3alH TPOKAPUOTHUECKOH KIIETKH, TEOpHs CYLIECTBOBAHUS IIPOKAPUOT
. Knaccuueckue kputepun cucreMaTru3aniy MpoKapuoT

. I'maBHBII COBpEMEHHBIA KPUTEPHI CUCTEMATH3ALUN IPOKAPHOT

. Tpu nomeHa %’uBOI pUPOJIBI

. Crpoenue nurormiazmMaruieckoi Memopansl (L[ITM)

. OyHKIMY nUTOIIIa3MaTHIeckoi MmeMOpans (LITIM)

. Perymsmust ocMoTHYECKOTO TaBIICHUS

. DHepreTnieckas QyHKIHSI

. TpancnoptHast GpyHKUINSA

. CeHcopHast QyHKIHS

. CTpoeHHe NenTUAOTINKaHa KIIETOYHO! CTEHKH

. OCOOEHHOCTH CTPOCHHMS M CUHTE3 NENTUAHON YaCcTH MENTUAOTIINKaHA
. [leanumnmnue u ero AefcTBHE HAa NENTUAOTINKAH

. HdeiicTBre MM301MMa ¥ IUTHUECKUX (PEPMEHTOB Ha MENTHOTTUKAH

. OYHKIUH MENTUAOTTUKAHA

. Meton okpacku no I'pamy

. OcoOGeHHOCTH CTPOESHHSI KIIETOYHON CTEeHKH (PUPMHUKYTHBIX OaKTepuit

. Oco0eHHOCTH CTPOEHHS KIETOYHOH CTEHKH MUKOOAKTepHiA

. OcoOeHHOCTH CTPOESHHSI KIIETOYHON CTEHKH IPAllMIMKYTHBIX OaKTepHid
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
o4.
95.

benku BHEenTHEH MeMOpaHb! KJIETOYHON CTEHKH TPAITMIMKYTHBIX OaKTepuid

L-dopmel bakTepuid, L-Tpanchopmarius
[IpoTomuacTsl, cheponnacts
BakrepuanbHas kamcyna

AncopOnus 1 aare3us 6akTepuit
IToHsATHE KOJTOHMU3AITUH Y OaKTepHit
Bakrepuanbusie puMOprn
Knaccudukanus pumobpuii

JBmkenne 6akTepuil, TUTIBI IBIKEHUS
Tumel KryTuKoBaHus

CtpoeHue XTyTUKOB

Pab6ota *xryTtukos

Paznunble Takcuchl OakTepuit
BakrepuanbHas nuTomasMa
BxittoyeHuUs IATOTLIA3MBI

CrpoeHue OakTepuaTbHOTO TeHOMa: XPOMOCOMBI
[Tmasmunel

Tpu criocoba nepeiauy reHeTHIeCKO HHPOPMAIH: KOHBIOTAINS, TPaHC)OPMAIHS, TPAHCTYKIIUS

Pa3muoxenne 6axkrepuit

CrniocoOrlI BeIpamBanus OakTepuil
[Mokosiuecst GopMbI OaKTEpHid, SHIOCTIOPHI
HUctopus oTkpeITHa 6akTeprodaros
Oco0eHHOCTH CTPOCHUS 1 OMOJIOTHH OaKTeprodharoB
Cragun nH(DEKIIHOHHOTO TIpo1iecca y OakTeprnodaros
Crpoenne T-ueTHoro 6akrepuodara
Crpoenue dara nsimbaa

Bomnpocs! k 3auery 2:

1. HopmanbHast Mukpo6uoTa. Bo3pacTHble, reorpaduieckue, ColyaabHbe 0COOCHHOCTH.

2. TlpencraBuTean HOPMaJIbHOH MUKPOQIIOPHI KUIIIEYHUKA

3. [lonoxwurenbHOE 3HAUEHHE HOPMATbHOM MUKPOOUOTHI.

4. Bo3aMoskHast OTpHLaTeNbHas POJIb HOPMaTbHOM MUKPOOHOTHIL.

5. IlonoxurenpHbIe QYHKINH HOPMATBHOW MUKPOOHOTEI.

6. IMMyHOIOTHYecKast TOJICPAaHTHOCTh K COOCTBEHHON MUKPOOHOTE.

7. MOOYHOKHCTIBIE OaKTEpUH

8. MexaHW3Mbl aHTUMUKPOOHOTO JICHCTBHSI MOJIOYHOKUCITBIX OaKTEePHIA.

9. Iucbakrepuos. [Tpuunnel. Juarnoctuka. [IpoduiakTuka u iedeHue.

10. Knaccugukanus npoOMOTHYECKUX NpenapaToB: Mpo-, Ipe-, CAHOMOTHKH.

11. MuxpoopraHu3Mbl, UCTIONIB3YIOLIUECS AJISl CO3AaHUs TPOOMOTUYECKUX MPENapaToB.

12. Toka3zanus JIsl UCTIOJIL30BAHUS TPO-, MPe-, CHHOMOTHKOB U BO3MOJKHBIE OCIIOXHEHUS MPU HX
BBEZICHUH B OPraHU3M YEJIOBEKA.

13. 3agaun KIMHUTYECKOW MUKPOOHOIOTHH

14. MeTtoapl KIMHUYECKOH MHUKPOOHOIOTUN

15. Bo3OyauTenu u Npu4rHBI TOCTIUTATBHBIX UH(EKINH

16. Bo30Oyaurenu cTadMIIOKOKKOBBIX HH(EKITHIA

17. Bo30yauTenu cTpenTOKOKKOBBIX HHEKIHH

18. [THEeBMOKOKKH

19. Bo30Oyaurens roHopen

20. Bo30yaurens MEHHHTOKOKKOBOH HH(EKITHH

21. Bo3Oynurenu 3epuxrno3oB

22. Bo30yauTenu TU3eHTEpUN

23. Bo30yaurenu OpromHOTO TH(a U Tapatudos

24. Bo30yauTenu KUIIEYHOT0 HEPCUHUO03a U TICEBIOTYOCepKyIIe3a

25. Bo30yauTensb 4ymbl

26. Bo3Oymutenu Opynemnesa
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27. Bo30yaurtenb TyJIIpeMUH

28. Bo30yauTtenb CHOMPCKOI S3BbI

29. bakrepuu pona Bacillus

30. bakrepuu cemeiicta Vibrionaceae

31. Bo30yauTens Xouephbl

32. Bakrepuu pomxa Campylobacter

33. bakrepuu pona Helicobacter

34. Bo3bynutens qudrepun

35. Bo30Oyaureinn KOKIIOIA U MapaKoKIFOIIa

36. Bo30Oyaurens snuaeMuIecoro BO3BpaTHOro tuga

37. Bo30yaurenn s3HAEMHYECKOTO BO3BPATHOTO TH(]a

38. Bo30Oyaurenu cimpoxeTo30B

39. Bo3Oyaurens cudunuca

40. Bo30Oynurens 6one3nu Jlaiima

41. Bo30ynuTens JenTocnupo3a

42. Bo30ymuTeny rpymiibl CHITHOTO TH(A

43. Bo30OynuTeny rpymiibl KIEMIEBBIX TUX0PaIOK

44. Bo30bynutens Q-muxopajku

45. Bo30ynuTens rpyMiisl IyIyraMyIi

46. Bakrepuu poxa Chlamydia u Chlamydophila

47. Bo30OymuTeny npoTO30HHBIX WH(DEKIIHN

48. Bo30ynuTeny MpOTO30MHBIX KUIIEYHBIX WHPEKITHHA

49. Bo30ymuTenn KPOBSIHBIX MTPOTO30HHBIX HH(PEKIHH

50. Bo30yauTens TpuXxoMOHHA32

51. Bo3Oyaurenu aHa poOHBIX HHPEKIHNA

52. BozOyaurens 60Tynu3Ma

53. Bo30yautens cTonOHAKA

54. Bo30yauTenu MEKOOAKTEPHO30B

55. Bo30ynutenu tyoepkyiiesa

56. Bo30yaurenn MHUKO30B

57. Bo30yaurenu kaHAUI03a

58. BosOyaurenu acnepruiiesa

59. Bo30yauTenu ak THHOMHUKO30B

60. bakrepuu pona Legionella

61. Mukomna3zmbl

62. IMMyHOJIOTHYECKHE METOIbI JUATHOCTUKHU

63. Onpenenenre 4YyBCTBUTEILHOCTH MUKPOOPTaHU3MOB K aHTHOHOTHKaM. CriocoObI
TECTUPOBAHUS TYBCTBUTEIHBHOCTH MUKPOOPTAaHU3MOB K aHTHOUOTHKAM, OyJIbOHHBIN
METO/l, aBTOMAaTU4YECKOE TECTUPOBAHUE.

64. IIpodpunakrtruka nHPEKIUNA (JIMUHAS TUTHEHA, BAKIIMHBI, CAHUTAPHbBIC HOPMBI).

Bonpocsl k 3auery 3:
3ageT npoBoauTCA B hopMme codeceoBaHNS IO TeME KaHAWIATCKON ANCCEPTAIHH.

4.7.2. KpuTepuu NMpoMe;KyTOYHOI OLlEHKH 0CBOEHMS TUCHHMIIIHHBI

HJ’IH IMMOJIYYCHH OLICHKU «3auem> aClIupPaHT JOJKCH 3HATh B IIOJTHOM o0BeMe:

- CHUCTEMAaTHKy, METOIbl KJIacCH(UKAIUU M PACIPOCTPAHEHHOCTh MUKPOOPTaHHU3MOB B
IpUpOJIE;

- CTPOCHHE TIPOKAPUOTHBIX M SYKAPUOTHBIX MUKPOOPTaHH3MOB;

- 0COOEHHOCTHU U 3aKOHOMEPHOCTH POCTA M PA3MHOKEHHSI MUKPOOPTaHU3MOB;

- MeTaboIM3M U KaTaboJIM3M MHUKPOOPTAaHU3MOB;

- TEHETHKY MUKPOOPTaHU3MOB;
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- OCOOCHHOCTH B3aUMOJICHCTBUSI OpPraHU3Ma YeJIOBeKa U MHKPOOPTaHU3MOB; METOMBI U
MPUHLIMIBI TPOPUIAKTUKY U aHTUOAKTEpUaIbHOU TEPAIUU.

OneHka «He3ayem» CTaBUTCS B Ciydae, €CM aclHUpPaHT UMeeT (pparMeHTapHble 3HAHUS
10 OJHOMY W3 3aJaHHBIX BOMPOCOB, HE MMEET LEJIOCTHOTO MPEICTABICHUS O KJIacCU(UKAIIH,
CTPOCHUH, KUZHEEATEIIbHOCTH MUKPOOPTaHU3MOB U UX POJIU B IPUPO/IE.

4.7.3. UTOroBbIii KOHTPOJIb OCBOECHUS THCUUIIIHHBI

@DopMO UTOTOBOTO KOHTPOJII OCBOEHUS NUCLUUIUIMHBI ABJIACTCA KaHIUNATCKANA dK3aMEH
1no (U3MOJIOTHH B COOTBETCTBHE C IPOIPAaMMOM, YTBEpXKIEHHOW NpuKazoM MuUHOOpHAyKH
Poccunm ot 08.10.2007 r. Ne 274.

Bompocsl opranuzanuy ¥ NpOBEACHUS KaHIUAATCKOIO 3K3aMEHA PErIaMEHTUPYIOTCS
JIOKQJIBHBIM IPABOBBIM aKTOM OpPTaHM3aLUH.

S. PecypcHoe o0ecnieueHune peajn3anum I CHUNIITHHBI
5.1. Kapgposoe odecnieuenue

HayuHnoe pykoBOACTBO acmupaHTaMH OCYIIECTBISIOT 5 JOKTOPOB OHOJIOTHYECKHX H
MEIUIIMHCKUX HayK, Bxomasmue B mrat ®I'BHY «11DOM»: 5.

[Tpodeccopcko-nipenogaBaTeTbCKUi COCTaB, o0ecreunBarOIIHiA peanuzanuo
nporpammel. 1.M.H., ipodeccop CyBopoB A.H., n.m.H., mpodeccop Epmonenko E.W., a1.m.H.,
npodeccop ToronsH A.A., n.m.H. byposa JL.A., n1.6.1. I'ynanosa T.B., k.M.H., foueHt ["'oHuapos
A.E., x.6.H. Koponera I.B.

5.2. MarepuajlbHO-TeXHHYECKOe o0ecrieyeHne

MynbTUMEINITHBIA KOMIUIEKC (HOYTOYK, MPOEKTOp, dKpaH), TEIEBH30p, BUICOKaMepa,
MYJIbTUMEINIHBIE Tpe3eHTaluy, Tabiauubel. HaOopbl cnaifloB MO pa3IuYHBIM pasaesiaMm
JVICIIATUTHHBI.

Hccnenoarenbckoe odopynosanue oraenoB PI'BHY «MIOM» obecnieunBaer oOydeHue u
BBITIOJITHEHHE HAYYHO-HCCIICOBATEILCKOH pPaOOThl aCIHUPAHTOB HA COBPEMEHHOM HAYYHOM H
METOJIMYECKOM YPOBHE.

Buvicokomexnonozuunoe obopyoosanue:

Macc-cniekTpomMeTpsl

CexBeHaTOPBI

XpomarorpapuuecKkue CUCTEMbI

AHaNM3aTop MUKPOYMIIOB

O6opynoBaHue Al U3y4eHUS MEKMOJIEKYIISIPHBIX B3aUMOICHCTBUN
[TpoTounsiii muTodryopumerp

CuHre3arop nenTuaoB

Muxkpockornsl (KoH(OKaTbHbIe, THBEPTUPOBAHHBIE CBETOBbIEC, TPUHOKYIISIPHBII)
Lentpudyru u ynaprpaneHTpudyru

AMruinukaTops

CucreMsl refib-J0KYMEHTHPOBAHUS

MoaynbHBIN TIJTAHIIETHBIA PUIEP

@iyopockaH

JlromuHOMETp

CriekTpooTOMETPHI

O6opynoBanue IJ1s1 ABYMEPHOTO 3eKTpodopesa

Ob6opynoBanue A 3IEKTpodopesa B MyIbCHPYIOIIEM JIEKTPUIECKOM I10JIe
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O6opynoBanue ais 3nekTpodopesa u 6morrunra JJHK u Genkos
HwuskoremmepatypHbie MOPO3HWIIBHUKH

JIpioreneparop

JlamuHapHbIe OOKCHI

CO2 unkybatopsl

Menkoe nabopamopuoe obopyoosanue:
pH-MeTphl, BOAsSHBIE OaHW, MAarHUTHBICE MEUIANKH, LICWKEpPBl, AHAIUTHYCCKAE U
SJICKTPOHHBIC BEChI, CYIIUJIBHBIC I_HKa(l)BI, ABTOKJIABbI, U JIp.

5.3. HudpopmaunoHHoe obecnevyeHue

VYyeOHasi, y4eOHO-METOAMYECKass M HHbIE OUOIMOTEYHO-WH(DOPMALMOHHBIE PECYpCHI
o0ecIeunBarOT YyYEOHBIH MpOIecC M TapaHTHPYIOT BO3MOXKHOCTh Ka4eCTBEHHOTO OCBOCHUS
aCIMPaHTOM 00pa30BaTEIIHLHON POTPAMMBL.

Pexomennyemas aureparypa:
a) OCHOGHaA:

1. ATnac Mo METUIIMHCKOM MHKPOOHOJIOTHH, BUPYCOJOTHMM M HWMMYHOJIOTHH: Y4eOHOe
nocobue ans cTyaeHToB meauuuHckux By3oB /Ilon pen. A.A. BopoOreBa, A.C. boikoBa — M.:
Men. und. arearctro, 2008, 236 c.

2. Koporsies JI.M., babuues C.A. MeaunuHckass MHUKPOOHOIIOTHS, WUMMYHOJIOTHS H
Bupycogorus. - CI16: CnerJlut, 2008.

3. MenuiuHckass MUKpOOHOJIOTHs, BUPYCOJIOTHSL 1 UMMYHOJIOTUs. B 2-X ToMax / moj pen.
B.B. 3BepeBa, M.H. boiiuenko.- M.: I'D0TAP-Menua, 2010, 448 c.

4. [To3neer O. K. Menunuuckas MukpoOuosorus : yue0. mocobue s men. By30B /[lo3nees
Ockap Kumosuy; nox pexa. B. U. ITokposckoro. - 4-¢ uzn., uctp. - M. : I'D0OTAP-Menna, 2007,
765 c.

5. TotonsiH A.A., CyBopoB A.H., ImutpueB A.B. Ctpentokokku rpymnmbsl B B martogoruu
yesioseka. - CI16: n3n-so Yemosek, 2009, 212c¢.

0) OonoiHumenbHaA:

1. Bupyconorus (3 toma) / [lox pen. b.®@uncna u J[.Haitna. - M., 1989.

2. KouemacoBa 3.H; EdpemoBa C.A. PwibakoBa A.M. CanutapHas MHKPOOHOJIOTHS H
BUpycosiorus. - M., 1987.
3. MenuiuHcKass MUKPOOHMOJIOTHsS, BHPYCOJOTHS W HMMyHoiorus / mom ped. A.A.

BopoobbeBa. - 2-e uzn., ucnpas. u gom. - M.: Menunuackoe napopmannonnoe areHTctso, 2004,
704 c.

4. PykoBozncTtBO K saboparopHbM 3aHATUAM 10 MukpoOuonoruu. (ITox pen. JLB.
Bbopucoga). - M., 1984.

5. nerens I'. O6mas mukpodbuonorus. - M.: Mup, 1987.

Kypnanwi

Bormpocs! Bupycosoruu

XKypHan MUKpOOHOJIOTHH, SIMUAEMHOIOTUN U UMMYHOOHOJIOTHH
NMmyHONorus

Knununueckas mabopaTopHasi JUarHOCTHKA

MeauuuHcKkasi MIMMYHOJIOTUS

MuxkpoOuosiorus

MornexyssipHasi OnOJIOTHs

MornekyssipHas FeHEeTHKa, MUKPOOHOJIOTUS U BUPYCOJIOTHS
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9. Pocculickuil ”UMMYHOJIOTHYECKUH KypHAII

10.  Ycnexu coBpeMeHHOH OMOIOTHH
Humepnem-pecypcot

http://www.elsevier.ru/
http://www.eLIBRARY.ru
http://www.pubmed.com
http://www.wikipedia
http://www.r-project.org
http://ambion.com
http://invitrogen.com
http://amershambiosciences.com
http://www.ncbi.nlm.nih.gov/Entrez
http://www.ebi.ac.uk
http://www.ncbi.nlm.nih.gov/geo
http://www.kegg.com
http://expasy.org

http://pubmlst.org
http://www.mlst.net
http://www.restrictionmapper.org
http://www.jmicrobiol.com
http://www.escmid.org/sites/index.asp
http://mic.sgmjournals.org
http://dronel.genebee.msu.su/journals/microb-r.html
http://www.rusmedserv.com
http://www.rusmedserv.com/microbiology
http://rji.ru/immweb.htm
http://www.rji.ru
http://www.rji.ru/ruimmr.htm
http://www.jimmunol.org
http://immunology.ru
http://www.molbiol.ru/project
http://medi.ru/doc/80.htm

OI'BHY «MIDM» mMmeeT AOCTYN K DJIIEKTPOHHBIM pecypcaM H3AaTelbCTB Springer,
Elsevier, Wiley, Karger.
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