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«IlangpuHCKU# TOCYyaapCTBEHHBII

MeIarOrNYeCKUi YHUBEPCUTET»

1. OBJIACTh, OBBEKTBI, BUJI (BUAbI) TPO®ECCUOHAJIBHOM AEATEJIBHOCTH
O6s1acTh npogecCHOHAILHOI 1eSITEJILHOCTH — 00pa3oBaHKe, COLMANIbHAS cdepa, KyabTypa.

O0bexTHl NMpPodeccHOHATBHOM TeATeJbHOCTH — O0y4YCHHE, BOCIIMTAHHE, Pa3BUTHE, MPOCBEIICHUE,
00pa3oBaTeIbHBIC CUCTEMBI.

Bun (Buabl) npogeccuoHaNbHOM AeSITeJIbHOCTH — [1€1arornuecKkas.

Ilepeyenb npodeccMoHANBHBIX 3a/a4, pelleHHe KOTOPBHIX MpeaycMaTpuBaeTcsi B Ipolecce
NpenoJaBaHus IMCUUNIHHBI:

- oOyueHue M BocHHUTaHuE B cepe oOpa3oBaHUs B COOTBETCTBUU C TPeOOBaHMSIMU OOpa3oBaTENIbHBIX
CTaH/1apTOB;

- HCIOJIb30BAaHHE TEXHOJOTUH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOydaromuxcs Hu
OTPaXKAIOIIKX CHEU(PHUKY TPeAMETHBIX 00JacTei.

2. HEJIb OCBOEHUA JTUCIUIIJIMHBI

Lleap ocBoeHUs] JUCHUILUIMHBI COCTOMT B  (OpMHpOBaHMM Yy CTYIEHTOB  YIIyOJEHHBIX
npoecCHOHANbHBIX 3HAaHUM B 00JaCTH MHKPOOMONOTMM Kak OJHOM M3 OCHOBHBIX (PYHAaMEHTAJIbHBIX
OMOJIOTMYECKUX HAYK, UCXOs U3 JOCTH)KEHUH 3TOM HayKU B IOCJIEIHUE IOJIbl U €€ IPAKTUYECKON 3HaYMMOCTH
JUIS YEIIOBEKA.

3. MECTO JUCIUILINHBI B CTPYKTYPE OFPA3OBATEJBbHOMN ITPOT'PAMMBI

Hucruumna « MUKpOOHOIOTHSI ¢ OCHOBAMH BHPYCOJIOTHI OTHOCHTCS K 00S3aTENbHBIM TUCITUTUIMHAM
BapuatuBHoi yactu bioka 1 Jucuumiuasl (moaynu) (b1.B.O/1.16).

Hucturummna « MuUKpoOUOIOrus ¢ OCHOBAMU BHUPYCOJIOTMMY ONUPAECTCS HA 3HAHUS, YMEHUS, HAaBBIKU,
nojyuyeHHble B mporecce uizydeHus aucuuruinabl «uromorus» (b1.B.OM.7), «boranmka» (b1.B.O/.5),
«3oomnorus» (b1.B.O/1.6).

Conepxanue aucUUIIMHBL «MUKpPOOMOIOTHS C OCHOBAMU BHUPYCOJIOTHU» BBICTYMAET OHOPOW s
OCBOEHUS cojepkaHusi aucuuriand «MonekynspHas Ouonorusi» (B1.B.OJI.15), «OcHOBBI OMOTEXHOIOTHNY
(b1.B.O/1.19), «Teopus apomorun» (b1.B.OJ1.21), mist npoxoxkaenus npaktuk bioka b2.
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Pabouas TporpaMmma
JMCLUTUTAHBI

4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUA 11O JUCHUIIJIMHE

IManupyemMble pe3yJibTaThl 0CBOCHHSI 00pPa30BaTeIbHOM

NPOrpaMMblI
Kon HanmeHnoBanue CTpyKTypHBIE 3JIeMEHTHI PesynbTaTsl 00y4eHus: 1o

KOMIeT KOMIIeTeHII U KOMIIEeTeHIIUH AUCHUILINHE

eHLMH

IIK-1 | roroBHOCTH 31 (IIK-1): npenonaBaeMbie | 3Hamb.
peain30BbIBaTh peIMETHI B npenenax | - TEOPETUYECKYIO OCHOBY
o0pazoBaTebHbIe TpeOoBaHUI (benepanbHbIX | MUKPOOHOIOIMM U BUPYCOJIOTUU B
IIPOrpaMMbI 110 | TOCYIapCTBEHHBIX npenenax TpeGoBaHUI

y4eOHBIM IpeaMeTam
B COOTBETCTBHHM C
TpeOOBaHUAMU
00pa3oBaTEeIbHBIX
CTaHJIapTOB

o0pa3oBaTeNbHBIX CTAaHAAPTOB U
OCHOBHBIX
0011e00pa3oBaTeIbHBIX
porpamm, UX UCTOPHIO U MECTO
B MUPOBOM KYJIbTYp€ U HAyKe

benepanbHBIX  TOCYJAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHIAPTOB U
OCHOBHBIX  00111€00pa30BaTEIbHBIX

porpamw;

- 0COOEHHOCTH CTPOCHHUSI
MPOKAPUOTHOM KJICTKH,
OPUEHTHPOBATHCS B
Mopdomoruueckom u
(YHKIIMOHATBHOM ~ MHOT000pa3uu
MIPOKAPHOT;

- BIMsIHUE (DAKTOPOB OKpYKarolen
cpeabl  Ha  MHUKPOOPIaHWU3MBI,
OMOreOXMMHUYECKYIO poib
MHUKpPOOPTaHU3MOB;

Y1 (IIK-1): mnnaHupoBath W
OCYILIECTBIISATh YUYEOHBIN IPOLIECC
B COOTBETCTBUM C OCHOBHOU
0011e00pazoBaTebHON
IIpOrpamMmoun

ymems.
- IUJIAHUPOBaTh M OCYIIECTBIATH
Y9eOHBIA TPOIECC B COOTBETCTBUU
C OCHOBHOM 00111€600pa30BaTEIIbHON
IIpOrpamMMoi;

- JIEMOHCTPHPOBATH
OMOXUMHUYECKYIO OOIIHOCTD
MIPOIIECCOB, MPOTEKAIOIIUX B
KJIETKaX MPOKAPUOT M IYKAPHOT HA
MOJICKYJIIPHOM W KIIETOYHOM
YpOBHE

B2 (IIK-1): HaBBIKAMHU
IUVIAHUPOBaHHUS ¥ TPOBEJICHUS
y4eOHBIX 3aHATHI

81a0emn:

- HaBbIKAaMHU I[UIAHUPOBAHUSA M
MPOBEJICHHS YUeOHBIX 3aHATUH;

- METOJaMH MHUKPOCKOITUPOBAHHSI,

HU3TOTOBJICHUA n OKpacKu
MI/IKpO6I/IOJ'IOl"I/IquKI/IX IIpernaparos,
CTCpUJIN3al1u, IIOATOTOBKH

MUATATEIbHBIC CPEAbl, TOTyYCHUS
HAKOIUIEHHBIX M YHCTBIX KYJIBTYD
MHUKPOOPTaHU3MOB.
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5. OPBEM JUCHUIIJINHBI

o4Has opMa 00ydeHHsA

Buabl yueOHoi1 1esTEJILHOCTH Bcero yacos/3.e. Cemectp
7
OO611ast Tpy10eMKOCTh 180/5 180/5
KonraktHast pabora 72 72
Jlekuun 30 30
Cemunapsbl - -
[TpakTrdeckue 3aHATHS 42 42
PyKOBOJICTBO MPaKTHKON - -
[TpomesxyTouHas aTTecTalus, B TOM YUCIIE: 36 36

KypcoBas paboTa (KypcoOBOH ITPOEKT) - -

KOHTpOJIbHas paboTa - -

3a4eT - _
3a4eT C OLICHKOMU - -
9K3aMEeH JK3aMEH
CamocrosTenbHas pabora 72 72
3aouyHas ¢popma o0yueHust
Buabl yueOHoi#l 1eATeJIbHOCTH Bcero Cemectp
yacos/3.e. 7 3
OO01as TpyI0eMKOCTh 180/5 7212 108/3
KonrakTtHas pabora 18 8 10
Jlexkuu 8 4 4
CemuHapsl - - -
[TpakTHueckue 3aHATUSA 10 4 6
PyKOBOJICTBO MPaKTUKOMN - - -
[TpomesxyTouHas aTTecTalus, B TOM YHCIE 9 - 9

KypcoBast pabota (KypcoBOi ITPOESKT) - - -

KOHTpOJIbHas paboTa - - -

3a4CT - - -

3a4eT C OLIEHKOH - - -

OK3aMCH - OK3aMCH

CamocTrosiTensHas paboTa 153 64 89
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6. COAEP)KAHUE JUCHUIIJIMHBI
6.1. PA3IEJIBI JUCIIUITJIMHBbI

ouyHasi popMma 00yueHuUs

KonTtakTHasi padora
Ne Conep:xanue pa3aesioB Cemuna | IIpakr Cam.
n/n Jexnuu " | pab6ora
pol 3aHATHSA
7 cemecTp
1 | Beeneuune 2 - 4 6
2 | CtpoeHre MUKPOOPTaHU3MOB 6 - 8 14
3 | Bupychl 2 - 2 6
4 | PocT ¥ KynbTUBUPOBAaHUE MUKPOOPIaHU3MOB 4 - 4 6
5 | I'eneruka mpokapuor 2 - 4 6
6 | CucremaTnka IpoOKapuoT 4 - 6 10
7 | MeTabonusM U THIIBI )KU3HU 2 - 6 10
8 | MukpoopraHu3Mbl U DBOJFOIIMOHHBINA MPOIIECC 4 - 2 4
9 | Dkonorusi MHKpPOOPTaHM3MOB H WX pPOJb B 4 i 6 10
KpYroBOpOTE BellecTB B Ouocdepe
30 - 42 72
3aouHasi popma o0y4eHuUs
Ne Conep:xaHue pa3esioB KO“Talé?;ﬁle;aﬁog‘paKT Cam.pa
n/m Jlekuu ) oora
pbl 3aHATHS
7 ceMecTp
1 | Beeneuune 2 - - 14
2 | CtpoeHrne MUKPOOPraHHU3MOB 2 - 2 26
3 | Bupycer - - 9 12
4 | PoCcT U KyIhbTHBUPOBAHUE MHUKPOOPTAaHU3MOB - - 12
4 - 4 64
8 cemecTp
5 | 'eneruka npoxkapuor - - 4
2
6 | CucremaTuka MpoKapuoT - 2 6
7 | MeTtaGonu3Mm U TUTIBI )KU3HU 2 - - 8
8 | Mukpooprannu3Msbl ¥ SBOIIOIMOHHBIA MTPOIIECC - - 2 4
9 | Oxonorusi MHKpPOOPTaHM3MOB HM WX pPOJIb B ) ) 5 6
KpYroBOpOTE BEUIeCTB B Ouocdepe
[ToaroToBKa K 9K3aMEHY - - - 32
4 - 6 60
8 - 10 153
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6.2. COAEP)KAHUE PA3JIEJIOB JUCHUIIJIMHbI

Tema 1. BBenenne

[Ipeamer u metoasl MukpoOuonoruu. OO0mas MUKPOOHOIOTHST — HayKa, U3ydaromias MopQoJoruio,
LUTOJNIOTUIO, OMOXMMHUIO, I'€HETHUKY, SKOJIOTHI0O M CHCTEMAaTUKy MHUKPOOPraHU3MOB (OakTepuii, apxei,
MHUKPOCKOIUYECKUX TPUOOB, IPOCTEHIIINX, BOIOPOCIICH, BUPYCOB).

MeTtozp! KIacCHuecKoH MUKPOOMOJIOTUH: MUKPOCKOIIHSI, METObl CTEPUIIN3ALlUU, METO/AbI OTYyYEHHUS
YUCTBIX KYJIbTYp M KYJBTUBHUPOBAHME MMKPOOPraHU3MOB Ha INTATEIBHBIX Cpelax, METOIbl XpaHEHUs
MHUKpPOOPTraHU3MOB.

VYyacTre MEUKpOOPraHW3MOB B MMUHEPAIU3ALMN OPTraHUYECKUX BEUIECTB, PEryJISLUN Ta30BOr0 COCTaBa
aTMoc(epsl, B OYMCTKE OKPYXKAOLIEH cpebl OT TOKCUYHBIX BELIECTB, B MOJIEPKAHUU TNIOJOPOAMS TIOUBHI,
B 00pa3OBaHUM IOJIE3HBIX HMCKONAEMbIX, B TOJYYEHHH KOPMOBBIX M MHIIEBBIX MPOAYKTOB, TOIUIMBA,
XUMHUYECKHUX PEAKTUBOB U JIEKAPCTBEHHBIX MPENapaToB.

Ucropuueckuit ouepk. OtkpeiTne Mukpomupa A. BaH JleByHrykom. Paboter JI. Tlacrepa, P. Koxa,
N.N. MeunukoBa, H.®@. I'amanes, C.H. Bunorpaackoro, M. beliepunka, A. ®nemunra, [1. Dpauxa u ap.
OtkpsiTue BupycoB [[.M. MBanoBckuM. Pa3BuTHe OMOXMMMUYECKOIO HaIpaBJICHUs B MUKpoOHonoruu A.
Kimoiisepom, K. Ban Hunem. Pabotsl oTedectBeHHbIXx Mukpobuonoros: H.B. [{ukmunackoit, I'.A. Hancona,
H.A. Kpacunsaukosa, E.JI. llanomnukosa, E.H. Konapatsesa, 3.E. EpmonbeBoii u np.

PazButue mukpoOuonorun B XX CTONETHH. BblieneHne caMOCTOSTENbHBIX TUCHMIUIMH: OOIIeH
MUKpPOOMOJIOTUY, MEAMIIMHCKOW, BETEPUHAPHOW, CEIbCKOXO3SIIICTBEHHOM, TEXHUYECKOW, KOCMUYECKOM,
TEHETUKM W TEHHOW MHXXEHEPUHM MMKpPOOPTaHM3MOB, BHPYCOJOIMM, MOJEKYJSpHOH Ouonoruwu,
OMOTEXHOJIOTUH.

[lepcniektuBbl pa3Butus MukpoOuonoruu B XXI cromerun. Pemienue rinoOanbHbIX NpoOieM Mo
crabunu3anuy  OakTepusiMM Ta30BOrO CocTaBa arMocepbl 3eMilM, OXpaHa OKpYKawoled cpensl,
HETOCPEJCTBEHHOE Y4acTHE B PEIICHUHU MPOAOBOIBCTBEHHBIX, MEAULIMHCKUX M HYHEPreTHUYECKUX MpolieM
YeJIOBEYECTBA.

Tema 2. CTpoeHre MUKPOOPraHN3MOB

CreunduyHOCTh MPOKAPUOTHOM KiIETKH. CXOJACTBO M pa3jiMyve B OpPraHU3alMM KJIETOK 3YKapUOT U
MIPOKApHOT.

Mopdonorus,  yabTpacTpyKTypa, MaKpOMOJICKYJsIpHAs  OpraHW3alis  KJIETOK  MPOKApHOT.
Mopdonoruueckoe pazHooOpazue. OMHOKIETOYHBIE M MHOTOKJIETOYHBIC (HUTYATHIE, MUIIEIHATIHHBIC)
¢opmbl. CTpyKTypHBIE pa3iuuus TPaMIOIOKUTEIBHBIX M TPaMOTPHUIATEIbHBIX OakTepuil W apxei.
Ob6pasoBanue L-popm, cheponioB, MpOTOIIACTOB.

[ToBepxHOCTHBIE CTPYKTYphl. CTpocHHE W (YHKIUU KIECTOYHBIX CTEHOK Yy T'PaMOTPHIIATEIHHBIX
OakTepwii: HapyXHas  MeMmOpaHa, TENTHAOIVIMKAHOBBIA  (MypeuWHOBBIN)  cioil. [loHstue o
MEePUIIIA3MAaTUYECKOM TPOCTPAHCTBE, €ro pOIM U 3HAYEHUS KaKk 0co00ro monu]yHKIHOHAILHOTO
KOMITApTMEHTa OakTepuanbHON KieTkH. OCOOEHHOCTH CTPOCHUS KIETOYHOW CTEHKH TI'PaMIIOIOKHTEITbHBIX
OaKkTepwii: MENTUIOTINKAaH, TEWXOEBBhIE KHUCIOTHI. KIIETOUHBIE CTEHKHM apxeil: TeTepomnoiivcaxapuaHbIe,
TICEBJIOMYPEHUHOBBIE, TTTMKOMPOTEHHOBBIE, OEIKOBBIE. ApXeH 0e3 KIIETOYHBIX CTEHOK.

['mukokanuke, kancynbl, 4Yexyibl. WX 3HaueHWe MpU B3aMMOJICHCTBHUM KJIETOK MPOKAPUOT C
OKpYXaloIen cpefion U Mexay coooi. bakTepraibHbIe TEKTHHEI.

I[Tumn  (pumOpum). KirerouHnble BBIPOCTBI: MPOCTEKH, THU(BI, UL AHTHUTCHHBIC CBOWCTBA
MMOBEPXHOCTHBIX CTPYKTYP MPOKAPHOT.

[TomBuxHOCTh OakTepuanbHbIX KIeTOK. JKrytuku. I[IpuHIMNUambHOE OTIWYHE OaKTEPHAIBHOTO
KTYTHKa OT JKI'yTUKa TNPOKapHoT. AkKcuanbHble (uOpuiuiel crnupoxer. CKojib3dmias M MoJ3arolas
MOJIBM)KHOCTh HEKOTOPBIX OaKTepuii, ee MeXaHu3M. TaKCHCHI.

MemOpannbiii annapar. Llutomnasmaruueckas MeMOpaHa, OCOOEHHOCTH €€ COCTaBa, CTPYKTYPbl U
byHKIMH Yy OaKTEpHi, MOHATHE O MOIU(YHKIIMOHAIBHOCTH MeMOpaH. Me3ocoMbl. MeMOpaHbI apxei.
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OCOOCHHOCTH TpPaHCIOPTa BELIECTB Y OaKkTepuil M MEXaHU3MBI, O00ECIICUMBAIOIINE OOMEH BEIIECTB C
OKpYXKaroten cpeoi. Jlokanu3anust TbIxaTeIbHbIX U (POTOCMHTETHYECKUX IIETICH TPAHCIIOPTa dJIEKTPOHOB.

[MuTonnazma GakTepuanbHOi KieTku. LluTozomb. Pubocombl apxelr m GakTepuil: cocTaB, CTPOEHUE,
¢bynkuuu. Pasmuumsa pubocoMm sykapuoT u mpokapuoT. Hykmeoun (Oakrepuanbhas xpomocoma). CBs3b
HYKJICOH/Ia C IUTOIIa3MaTHIeCKON MeMOpanoi. [1ma3sMuibr u ipyrue reHeTHIeCKre AIIEMECHTHI.

BuyTpumnnazmaTuueckue BKIIOUEHHUA. 3amacHble BemecTBa: moaudocdarsl (BOIOTUH), TPAHYIIbI TTOTH -
[B-oKkcHMacIsIHOM KHUCIOTHI, 3jeMeHTapHas cepa. CTpyKTypsl (BKIIOUEHHS) MMEIoNMe (pyHKIMOHAIBHOE
MIPUCIIOCOOUTENIbHOE 3HaueHue: KapOOKCHCOMBI, T'a30BbIE BaKyOJH, MAarHUTOCOMBI, XJIOPOCOMBI 3€JIE€HBIX
Oaktepuil, GpukoOMIMCOMBI IIMaHOOaKkTepuil. benkoBbie kpucTamibl. benkoBsie MeMOpaHbl OaKkTepUaTbHBIX
BKJIFOUEHUH — OCOOBIN THI KJIIETOUHBIX MEMOpaH, MPUCYIUH TOIBKO MPOKAPUOTAM.

Jenenue KJIETKH H CIOCOOBI pa3MHOXKEHUsS Mukpoopranu3moB. Permmxkamus JIHK, cerperamus
HyKJIeonaa ¥ (opMHpOBAaHUE TEPETOPOAKH MPHU JENCHUU KIETOK MpokapuoT. [loukoBaHue OakTepHii.
Ckopocts pazMHoxeHus. KileTouHble IUKITBI OaKTepui.

Knerounast nuddepeHimpoBka B MpoLECCe OHTOI€HETUYECKOro pa3Butus Oaktepuil. [lokosmmecs
(bopMBI. DK30CTIOpHI, AHAOCIOPHI, LHCTHI, MHUKCOCIOpPHI, akuHeThl. OOpa3zoBaHHE CHEIHATU3HUPOBAHHBIX
KJIIETOK (T€TepOILUCTHI IMaHOOAKTEePHit).

Oco0eHHOCTH OpraHu3aluud MUKPOCKOIMYECKUX TI'puOOB, BOAOpociel, npocreimux. Mopdonorus,
CTpOCHHE, PAa3BUTHE SYKAPUOTHHIX MUKPOOPTaHU3MOB (MHIIETHAIbHBIE TPUOBI U Apoxoku). [lonoxenue u
pacnpoctpaHeHue rpuboB B mpupoje. OcobeHHOCTH OMOTOrMYeCKON OpraHu3alui MUIEIUATbHBIX TPUOOB,
Hu3lue W Bbicmne TpuObl. CTpoeHue rpuOHONW KieTku. Lukmbl pa3BUTHS U CHOCOOBI Pa3MHOKEHUS
MULeMHanbHbIX rprboB. Knaccudukanus rpuboB. XapakTepucTUKa MpeIcTaBUTENeH OTIENbHBIX KJIACCOB U
ux 3HaueHue. poxoku. @opma, pazmepbl. OCOOEHHOCTH CTpOeHHs JpoxkeBoi kieTku. Knaccupukanums
IpOXoKeH. XapaKTepUCTHKA JIPOXOKEH, WMMCIOIMIMX IPOMBINIUICHHOE 3HadeHue. Mopdomorndeckas
XapaKTepUCTHKA BOJAOPOCIIECH U TPOCTEHIITNX.

Tema 3. Bupycsl

Bupycel. OtcyTrcTBHE KIIETOUHOM CTPYKTYphl y BupycoB. CTpykTypa BupHoHOB. Kiaccuduxanms
BUpYCcOB. B3aumoneiictBue ¢ kieTkoi xo3suHa. JInzorenus. Bupycsl — Bo30yauTenn 3aboieBaHuil yenoBeka,
pacTeHmii, )KUBOTHBIX U HaceKOMBIX. baktepuodaru. Bupycusie nndexkunonnsie 3a6oneBanus: CITU, u np.

Tema 4. PocT 1 KyJIbTHBUPOBAaHHE MUKPOOPTAaHU3MOB

Poct wmukpoopramuzmoB. Poct mnomynsuuidi B NEPUOAMYECKOM M HENPEPBIBHBIX  KYJIbTYypax.
HakonurenpHble, YUCTHIE U CMEIIAHHBIE KYJIbTYPbl MUKPOOPTaHU3MOB. POCT B ITepuoINYECKON U HENPEPBIBHON
KyIbType. MeTo bl KyJIbTUBUPOBAHUS. Y CTPONHCTBO MPOMBIIITIEHHBIX ()EPMEHTEPOB.

Tema S. I'eneTnka MpokapuoT

I'erom. T'enorumn. ®eHoturn. MexXaHW3MBl peEIUIMKAIMK OaKTepUaTbHONH XPOMOCOMEBI. BbIcokas
W3MEHYUBOCTh MPOKapuoT. Myrarenbl. Myranuu. PekoMOWHAIIMU TEHETHMYECKOTO MaTepuaia: peraparus,
TpaHchopManus, TPAaHCIYKINS, KOHBIOTaus. 3HaueHne MyTauii. [lepcrieKTHBBI TeHHOW MH)KEHEPUH.

Tema 6. CucreMaTHKA NPOKAPUOT

[TpaBuna HOMEHKIATYPHl M WACHTH()HKAINA MUKPOOPTraHU3MOB. Pa3HOooOpazne MHKpPOOPTaHU3MOB H
MPUHIMIBI TIOCTPOEHUS KIACCU(PUKAUU MHUKPOOpPraHu3MoB. OCHOBHbBIE NpPU3HAKH, HCMOIb3yeMblEe MPH
KIacCU(PUKAIMU TMPOKAPUOT: Mopdonorudeckue, (pusnogornyeckue, OHOXUMHUYECKHE, DKOIOTUYECKHE,
I'€HETUYCCKHUC. HYMepI/I‘-IGCKaSI CHCTEMAaTHKa. XEeMOTaKCOHOMHS. DHUIoreHus MHKPOOPTaHU3MOB, OCHOBAaHHAA
Ha nocnenoBatenbHOoCcTH 16S — pPHK. PubocoMHbIe HYKIIEMHOBBIE KHCIIOTHI KaK SBOJTIOIIMOHHBIE XPOHOMETPHI.

OcHoBHbBIE (PHUIIOTEHETHYECKHUE TPYIIBI apxed. DKCTpeManbHO TajoduibHble apxer. MeTaHOTreHBI.
ApxeH, OKUCIISIONINE COSTUHEHUS CePhL. TepMOIIa3Mbl.

OcHoBHBIE (unoreHeTndeckue rpymnmbl O0akTepuit: [{uanodakrepun. [lypnypHbie 6akTepun. 3eiaeHbIC
cepHble OakTepuu. 3eJeHble HecepHble (HUTYaThle) Oakrepuu. Cnupoxerbl. Xmamuauu. [lutodarm —
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¢dnaBobakTepun. Tepmororanec. JleiiHokokkyc — Tepmyc. [Tnankromunec — [Tupemna. ['pammonoxuTeapHbIC
OakTepun  (MHUKOOAKTEPHH, AaKTHHOMHIIETHI, MOJOYHO-KHUCIBIE, TPOMHOHOBO-KUCIBIC,  KIOCTPHINH,
MUKOILJIA3MBbl, TeIM00AKTEP | JIp.).

Tema 7. MeTa00/113M U THIIBI KU3HH

CrnocoObl oOecrieueHHst 3HEpruei. DK30reHHble M SHJOICHHBbIE OKHCIsieMble cyOcTpaThl. JOHOpEI
AJIEKTPOHOB. [IepeHOCUUKN 3JEKTPOHOB U DJIEKTPOHTPAHCIIOPTHBIE CHUCTEMBI: X OCOOCHHOCTH Yy Pa3IHYHBIX
opranusmoB. Poip AT®, criocoObl ee 00pa3oBaHuUsL.

bpoxenuns. OmnpeneneHuss mNoHATHA «OpoxeHue». Ilyrn cOpaxuBaHMsA YIJIEBOAOB U JIPYrHX
OpPraHUYeCKUX  coeJWHEHWH.  MOJOYHOKHCIIOE  TOMO- M rerepodepMeHTaTHBHOE  OpOXKEHHE.
[TponmMOHOBOKHUCIIOE, MAaCISHOKUCIOE, MYpPaBbUHOKHCIOE, CHOUPTOBOE W JPYrHe BHIBI  OpOKCHUH.
XapakTepucTUKa MUKpPOOPTraHU3MOB, BbI3bIBAIOIINX OpOXKEHUS.

AnpoOHoe npixanue. DopMbl ydacTUsi MOJIEKYJISIPHOT'O KHCIOpOJa B OKHUCIEHHWU Pa3HBIX CyOCTpaToB.
[TonrHoe u HemoynHOEe oOKuciaeHue cyocrtpata. Ponb 1ukiaa TpUKapOOHOBBIX KHUCIOT. XapaKTepUCTHKA
BOXHEHIIMX MUKPOOPIaHU3MOB, OCYILECTBIIAIONUX a3pOOHOE OKUCIIEHUE OENIKOB, YIJIE€BOOB, YIIIEBOIOPOIOB
U JpYrUX MHOTOYIJIEpPOAHBIX BemecTB. Merunorpodsl. OKHCICHHE HEOpraHWYecKHX CyOCTpaToB:
BOCCTAHOBJICHHBIX COCJJMHEHUH CEepBI, a30Ta, kKeJe3a, MOJIEKYIIPHOro Boopoaa u Apyrux. OCHOBHBIE TPYIIIIEI
XEMOJIUTOTPODHBIX OAKTEPHI U apXeil.

AnaspobHoe npixaHue. OmpeseneHue MOHATHS «aHa’poOHOE JAbIXaHue». JIOHOpBI M aKUEeNnTOpbI
AJIEKTPOHOB, HCIOJIb3yEeMbI€ Pa3HBIMH MHKPOOPTraHU3MaMH IpU aHa’pOOHOM JbIXaHMH. MHUKPOOPTaHU3MBI,
BOCCTAHABIIMBAIONINE HHUTPAThl W JIPYTHE COCIWHEHHS a30Ta (JUCCUMIUIAIMOHHAS HUTPATPEOYKIHS U
JEHUTPpUDUKALINS).

Cynb(aTBOCCTaHABIMBAIOIINE M CEPYBOCCTAHABIMBAIOIIME  OakTepu  (JUCCUMIIALIMOHHAS
cynbdaTpenykims).

Xemocuntes. Porocunte3. OcobeHHocTH GoTocuHTe3a y mpokapuoT. Cocras, opranuzanus U GyHKIUU
(OTOCMHTETUYECKOr0 ammapara pa3HbIX MHUKPOOPraHW3MOB. I[IMrMeHTHI M WX Jokanu3anus. JloHops
DJIEKTPOHOB. DJIEKTPOHHOTPAHCIOpPTHAS 1enb. DOTOCHHTE3 C BBIJCICHHEM K 0e3 BBIIEICHUS KUCIOpOoJa.
Vcnonb30BaHie CBETOBOM SHEPrUH rajlo0aKTepUsIMH.

[Tutanue. IloTpeOHOCTH MPOKAPUOT B MNUTATENBHBIX AJIEMEHTAX M MHKpOdJeMeHTaxX. McTouHuku
OMOTeHHBIX 3J1eMeHTOB. PakTOpsl pocTa. MeXaHW3M IMOCTYIUICHHS TTUTATEbHBIX BEIIECTB B KIETKY OaKTepui,
MeMOpPaHHBINA TpaHCHOPT, AUPPy3Hs. DHI0- U SK30L[UTO3 Y IYKAPHUOT.

Tunbl nuranus 6akrepuii: Pororpodusi, xemorpodus. ABrorpodus u rereporpodus. Jlurorpodus u
opranorpo¢usi. COOTHOIICHWE STHUX THIIOB MUTAHUS y Pa3HBIX OpraHu3MoB. [IpoToTpodsl u ayKcOTpOdBI.
[Tonsitne o MukcoTpohuu.

buocunTeTnyeckue mpouecchl. ACCUMWIALUS YTIEKUCIOThI aBTOTPOPHBIMH M TeTepOTpO(HBIMU
MHUKpoopranuzmMamu. Pubyne3obudocdaTHblil UK U APYrUe MyTH YCBOSHUS YTIIEKUCIOTO Ta3a aBToTpodamu.
3Ha4yeHue [UKJIA TPUKApPOOHOBBIX KUCIIOT U TNIMKOJIATHOTO IIYHTA /17151 OMOCUHTETUYECKUX IPOLIECCOB.

YcBoeHne coeMHeHU a3oTa. ACCUMWISILIMOHHAs HUTparpenykuus. dukcaius arMoc(epHoro azora.
CBOOOHOKUBYIINE U CUMOMOTHYECKHE a30T(HUKCATOPHI.

CuHTE3 OCHOBHBIX OMOITOIMMEPOB: HYKJIEHHOBBIX KHCJIOT, OCIKOB, JIUIHIOB, yriIeBONOB. BTopnyHble
METa0OIHTHI.

Tema 8. MukpoopranusMbl ¥ 3BOJIOLMOHHBINH IpoLece
['unore3bl 0 npoucxoxaeHuH xu3HU. COBpeMeHHbIE MIpeCcTaBIeHus 00 3Bomonuu ouocepst. Teopus
cumOuorenesa. Bo3MOXHOCTb CyIIECTBOBAHUS JKU3HU BHE 3eMITH.

Tema 9. IK0JI0rMsI MUKPOPTraHU3MOB M X POJIb B KPYTOBOPOTE BelleCTB B IPUPO/Ie

JeiictBue dKojormueckux (HakToOpoB Ha MHUKPOOpraHW3Mbl. OTHOIIEHUE MHKPOOPTaHU3MOB K
temriepatype (ncuxpoduisl, Me30(uIIbl, TEPMOPHUIBI U IKCTpEeManbHbIe TepMOIbl). JelicTBHE BBICOKUX H
HU3KHX TEMIEpaTyp Ha POCT U BbDKMBAHUE MUKPOOPTAHU3MOB.
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I'mppocrarnueckoe naBiaeHue. Y CTOMYMBOCTh MUKPOOPIaHM3MOB K BBICYIIMBAHUIO, OTHOUIeHHUE K pH
cpenbl. OcMOuUITBI, TATODUITBI.

BnusHue ny4ucTOM SHEpPruM — COJIHEYHOE W3JIy4deHHe, HCKyccTBeHHb Y@, UK — wusmydenue,
MOHU3UPYIOIIEE U3JIydE€HUE, PAJAUOBOJIHBI, YJIbTPa3BYK). Y CTOMYMBOCTh MUKPOOPTIaHU3MOB K IE€PEUNCICHHBIM
dakropam.

OTHolIeHHE K MOJEKYJISIPHOMY KHUCIOpOLYy — a3pOOHble MHUKPOOPIaHU3MbI, OOJMIraTHbIE U
(baxynbTaTUBHBIE aHA3POOBI. BiHsHME XMMHYECKHX BELIECTB OPraHWYECKOH M HEOpPraHMYECKOW MPHPOJBI HA
MUKPOOPTaHU3MBI.

buoreoxnmuyeckass  ACSATEIBHOCTD MHUKPOOPTraHU3MOB. VYyactue MHUKPOOPTraHU3MOB B
OMOreOXMMUYECKHX IMKIIAX COCAMHEHUH Yriepona, a3oTa, cepbl U IPYrux 3jeMeHToB. Tpodudeckue cBA3M B
Pa3IMYHbIX COOOIIECTBAX MUKPOOPTaHU3MOB.

3HayeHne MUKPOOPraHU3MOB B F€OJIOIMYECKHUX Ipolieccax: B (GOPMUPOBAHUH KODPbI, B BBIBETPUBAHUY, B
BBIIEJIAYMBAHUN TOPHBIX TOPOJA, B PYA00OOpa3OBaHUHU. YCJIOBUS OOMTAaHUS MHKPOOPTraHM3MOB B IIOYBE.
['ymycoobpa3oBanue. IlouBeHHBIE COO0OIIECTBA MUKPOOPTaHU3MOB. Posib MUKpOOPraHM3MOB B ()OPMUPOBAHUU
cocTaBa NPUPOIHBIX BOJ. BomHble coobmiectBa MUKpOOpraHun3MoB. CaMOOUMINEHHE BOJOTOKOB. Y4YacTHe
MHUKPOOPTraHU3MOB B (OPMHPOBAHUHU cOCTaBa aTMoc(hepbl, pOJIb MHKPOOPTaHU3MOB B BO3HMKHOBEHHH
MIaPHUKOBBIX I'a30B.

Mukpodaopa OKpy>KaroIIe cpe/Ibl: BOJIbI, BO3yXa U IMOYBHI.

B3aumopneiictBie  MHUKPOOPraHM3MOB C  pPAaCTEHUSIMH, JKMBOTHBIMH W YEJIOBEKOM. Buabl
B3aMMOOTHOIIEHUI MMKpPOOPTaHW3MOB. B3auMoOCBS3b MHKpPOOPraHM3MOB C pacTeHusiMH. Pusocdepa.
Muxkopu3za. KinybenbkoBble OakTepun — CMMOUOHTBI 0000BbIX. Ponb akTuHOMHUIIETOB. CHMOHMO3, acCOIMAIINU C
dororpodamu. DUKOOHMOHTHI Yy JHMIIAWHUKOB. Onu@uTHAs MHUKOoGuOpa pacTeHuil. ArpobOakrepuu —
BHYTPUKJIETOUYHBIE ITapa3UThl. PUTONATOr€HHbIE MUKPOOPTaHU3MBI.

B3aumocBsI3p MUKPOOPraHM3MOB C KHBOTHBIMH. MUKpPOOPraHuU3Mbl — CHUMOMOHTHI T'yOOK, YepBeW,
MOJUTIOCKOB, IMOTOHO(Op, PBIO M APYrMX MOPCKHX JKMBOTHBIX. Y4YacTHE MHUKPOOPIaHHW3MOB B OopnbOe C
BPEIUTEIISIMU CEJILCKOXO35MICTBEHHBIX PACTCHUM.

Muxkpodiopa KUIIeYHOr 0 TpaKTa )KBauHbIX KUBOTHBIX B CBA3H C OCOOCHHOCTSIMU UX MUTAHUS.

HopmanbHas Mukpoduiopa yenoBeka. 3HaueHue MUKPOQIIOphI B KU3HU yelloBeka. J[ucbakTepnos u ero
IIpEyNpEXICHUE.

Mukpoopranu3Mbl — IPOAYLIEHTHl aHTHOMOTUKOB, APYTUX JIEKAPCTBEHHBIX BEIIECTB.

[TaToreHHble MUKpOOpPraHU3Mbl U UMMYHUTET. Bo3Oynutenu Bo3BpatHOro Tuda, xosaepsl, OPIOIIHOIO
tuda, tyoepkyneza. CraduimokokkoBbie uHGekiuu. [lapazutudeckue (GopMbl MHKOIUIa3M — BO30YyIUTENEH
OCTPBIX PECIUPATOPHBIX 3200J1€BaHNUN U THEBMOHUU.

Pemenne mpobiaemM mpoaoBOIBCTBUSI, SHEPTETHKH, 31PABOOXPAHEHMSI U OXPaHbl OKpYXarollell cpelibl
COBPEMEHHBIMU OHMOTEXHOIOTMYECKUMHU IPOU3BOACTBAMH Ha 0a3e MUKPOOPTaHU3MOB.

7. METOAUYECKOE OBECHIEYEHUE JUCHUIIJIMHBI

ceMecTp Tema 3ansaTus Oobpa3oBaTesibHbIEC TEXHOJOTUH, MeTOAbI U (OPMBbI 00yHeHUA

Tema 1-9 Jlekuum  —  TEXHOJNOTMs  WUIIOCTPATUBHO-HAIVISIIHOTO  OOY4EHHUS
(oOBsicHeHue, Oecena, MyIbTUMENA TTPE3CHTALINS ), TTPOOJIEMHO-TTOMCKOBBIC
AKTUBHBIC TEXHOJIOTHH (IIPOOJIEMHAs JTCKITH ).

Tema 1-9 IpakTnyeckue 3aHATHS — TEXHOJOTUS WJUTIOCTPATHBHO-HATIISTHOTO
oOyuenust (oOwbsicHeHHMe, Oecena), y4eOHO-HCCIICIOBATEIbCKIE aKTHBHBIC
TEXHOJOrMK  (TMIOATOTOBKA  COOOIICHHMS, CaMOCTOsTENbHAs  pabora),
MUKPOCKOITMPOBAHNE; TECTOBAsI TEXHOJIOTHUS; TEXHOJIOTHH IMPOCKTHPOBAHUS
(WccreoBaTeNIbCKIeE).

7 cemecTp
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Pabouas TporpaMmma

8. MEPEYEHHh YYEBHO-METOJUYECKOI'O OBECHEYEHMS JJISI CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIINXCA

ouyHas popma o0OyueHusI

Buasbl
CaMOCTOAITEJILHOM
padoThI

Tema

Oo0bem
CaMOCTOSITE/IbH
0ii padoThI

®opMBbI CAaMOCTOATETIbLHON PA0OTHI

AynuropHas

Temsr 1-9

— BBIMIOJIHCHUE  3aJlaHul,  TPEIYCMOTPEHHBIX
IJIaHOM TTpakThyeckoro 3ausaTus (B YMK]I);

— KOHCIIEKTUPOBAHUE M3J1araéMoro marepuaia
JICKIIUHA B COOTBETCTBUH C TIJIAHOM;

- BBINIOJIHEHUE MMChbMEHHBIX TECTOBBIX 3a/IaHHM.

BreaynuropHas

Temsr 1-9

72

— popadOTKa KOHCIIEKTA JIEKINH;

— BBITIOJTHEHWE  3aJaHUN,  MPEAYCMOTPEHHBIX
IJIAHOM MPAKTHYCCKOI'0 3aHATUA I BHanHHTOpHOfI
camocTtosaTenbHOi paboTel (B YMK]]);

— MOJIT'OTOBKA CIIOBAPSI TEPMUHOB;

— TOATOTOBKA COOOIICHUSI.

3a04Has opMa 00ydeHHs

Buani
CaMOCTOAITEILHOM
padoThl

Tema

O0bem
CaMOCTOSITEJIbH
0l padoThI

®opMBbI CAMOCTOATEILHONH PadOTHI

AynuropHas

Temsr 1-9

- KOHCIIEKTUPOBAaHUE  M3JaraéMoro Marepuana
JIEKIIMU B COOTBETCTBHH C IJIAHOM;

- BBINOJIHEHHE J1a00paToOpHON paboThI;

- BBIIIOJTHEHHE  33JaHUM,  [PEAYCMOTPEHHBIX

JIAHOM MPaKTHYECKOTO 3aHATHS (IIPEICTABIEHBI B
YMKJ);

BreaynuropHas

Temsr 1-9

121

- MpopabOoTKa KOHCTIEKTA JICKIIHUH;

- yrIyOJIEHHBIN aHaIN3 HAyYHOU JIUTEPaTyphL;

- MOJIrOTOBKA K J1a00paTOpHBIM padboTam;

- MOJIrOTOBKA OTYETA MO JIabOpaTOpHBIM paboTam;
— IIOJIrOTOBKA COOOIICHUS;

- BBIMIOJIHEHUE  33aJaHHid,  TPEAYCMOTPEHHBIX
IJIaHOM  IIPAKTHYCCKOr'o 3aHATUA (Hpe,Z[CTaBJICHLI B

YMK]).

32

- MMOArOTOBKA K 9K3aMCHY

HaHOOAKTEPHi.

gE PP

IIpumepHBbIe TEMbI 1JI1 COOOIIEHUI

Kuznp 6akTepuil B SKCTpEeMaIbHbBIX YCIOBHUSX.

CpaBHEHHE KJIIETOYHBIX CTPYKTYp IPOKApHOT U 3YKapHUOT.

JIBrxeHue OakTepuii (¢ TOMOMLIBIO )KI'YTUKOB, CKOJIb)KCHUEM, TTOJI3aHUEM ).

ApxebaKTepuu 1 UX MECTO B IBOJIIOIIMOHHOM TIpOLIECCe.

[{nanobakrepun. OcobenHoctn (orocuHTe’a U Qukcauu cBodomanoro azora. Auddepenunposka y
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6. Ponb MUKpOOpTraHU3MOB B KPYTOBOPOTE a30Ta B MPUPO/IE.
7. THIbI B3aMOOTHOIICHUH MHUKPOOPTAaHU3MOB C IPYTUMH OPTaHU3MaMH.
8. Bupychl v posib KIETKH XO35IMHA B UX KH3HH.
9. Bo30yaurenu 6akTepraIbHBIX KAIICYHBIX WHPEKIUIL:
BO30YAUTENN TU3CHTEPUHU, OPIOTITHOTO TH(Da
BO30YIUTEIb XOJIEPHI, MUAIIEBHIX TOKCUKOMH(EKIIMIA 1 MHTOKCHKAIIUN
BO30yauTENN Opyleie3a, 00Tynu3mMa
10 Bo30yaurenn BUPYCHBIX KHINEYHBIX WHQEKIUI: YHTEPOBUPYCHI, BUPYCHI SHTEPAIBHBIX T'e€IIaTUTOB,
POTaBHPYCHI.

11. Bo30yaurenu mpoTO30MHBIX KHIIEYHBIX HHPEKIUI: BO30yIUTENb aMebnasa, TOKCOIIa3Mo3.
12. Bo30ynutenu 6akTepraIbHBIX HHPEKITMOHHBIX OOTEe3HEH:
BO30yauTeNns AU Tepun, cKapIaTUHbI
BO30yIUTENb KOKITIONIA, TApaKOKIIIoIIa, TyOepKye3a
BO30YUTENb PECTTUPATOPHOIO XJIAMUIN03a, MUKOILIa3M03a
13. Bo3Oyautenun BUPYCHBIX pECHUPATOPHBIX MHQEKIHA: BUPYCHl TPUIINA, KOPH, KPAaCHYXH, HATYpajIbHOU
OCIIBI.
14. Bo30yaurenu rpuOKOBBIX PECIUPATOPHBIX WHPEKITHIA.
15. Bo30yautenu GakTepuaibHbIX KPOBSIHBIX HHMEKITUN: BO30YIUTETh YyMBI, TYISIPEMUHU, PUKKETCHO30B.
16. Bo30yaurenyn BUpYCHBIX KPOBSIHBIX MH(EKIMIA: BUPYC UMMYHOAe(UIIUTA YETIOBEKA, T€NaTUTOB.
17. Bo3Oyaurenn TPOTO30MHBIX KPOBAHBIX HMH(EKIMHA: BO3OYyIUTENH Masipuu, JICHIIMaHHO30B,
TPUIAHOCOMO30B.
18. Bo30yaurenu 6akTepranbHbIX HH(EKIUN HAPYKHBIX TOKPOBOB:
BO30YyIUTENh CHOMPCKOH SI3BBI, carla, CTOJIOHSKA
BO30yauUTENb cUIIICA, TOHOPEH
19. Bo30yaurenyu BUpYCHBIX HH(PEKIUI HAPYKHBIX TOKPOBOB: BUPYC OEIIEHCTBA, POCTOr0 repreca, siypa.
20. Bo30yaurenu npoTo30iHBIX HH(PEKIUI — BO30YIUTENb TPUXOMOHO3A.
21. Bo30yauTenu rpuOKOBBIX UHPEKIUI.
22. Mukpodiopa moJIOCTH pTa.
23. 3a0oneBaHus pOTOBOM MMOJIOCTH, BBI3BAHHBIE MUKPOOPTaHU3MaMH.

IIpuMepHBbI NepeYeHb JUTEPATYPHI ISl MOATOTOBKH COO0IIeHUI

1. I'yceB, M.B. Mukpo6uonorus [Tekcr] : y4eOHUK ans cTya. Omon. crnemnuanbHocTed By30B / M. B.
['yces, JI.A. MuneeBa. — 4-¢ u3z., crep. — M. : Akagemus, 2003. — 464 c.
2. MukpoOroorusi ¢ BUPYCOJIOTHEH M WMMYHOJIOTHEH [DIeKTpoHHBIN pecypc]| : ydel. mocobue s

ctyneHToB By30B / C. A. [laBnoBud. - DneKkTpoH. qaH. - MuHck : Beimmitmas mkona, 2013. - 800 c. : uB. : ui. -
3ari. ¢ TUTYI. SKpaHa.

3. MynpenoBa-Bucc K.A. Mukpobuonorusi, canutapus u ruruena [Tekcr] : yueonnk / K.A. Myaperona-
Bucc, B.II. [lemtoxuna. - M. : Uudpa-M, 2009. - 400 c.

4. Herpycos, A.W. Obmas mukpoouonorus [Tekcr]| : yueonuk / A.W. Herpycos, N.b. KotoBa. - M. :
Axanmemus, 2007. - 288 c.

S. OcCHOBBI MUKpOOMOJIOTMH, BUpycoloruud U uMmyHosioruu [Teker] : yueOnuk / A.A. Bopo6bes, 10.C.
Kpusommenn, A.C. beikoB u ap.; Ilox pea. A.A. Bopobsesa, }0.C. Kpuomenna. — 2-e u3z., crep. — M. :
Axagemus, 2002. — 224 c.

6. CrpaBOYHUK TEPMHUHOB M0 OOIIEH MUKPOOUOIIOTUH, BUPYCOIOTUH U HMMYHOJOTHHU [DIIEKTPOHHBIH
pecypc]. - OnekrpoH. naH. - Teeps : PULl TTMA, 2009. - 104 c. : uB. - (3ara. ¢ TUTYNA. 9KpaHa). - JlocTyn ¢
caiita OBC YuuBepcurerckas 6udbmuorexka ONLINE.



®denepanbHOE TOCYIapCTBEHHOE OIOPKETHOE Pabouas nporpamma
00pa30BaTeIbHOE YUPEKACHHIE BBICIIETO 00pa30BaHUS JMCLUTUTAHBI

«IlangpuHCKU# TOCYyaapCTBEHHBII

MeIarOrNYeCKUi YHUBEPCUTET»

9. ®OHJI OHEHOYHBIX CPEACTB JJIs1 MPOBEJAEHUS TEKYIIEI'O KOHTPOJIS
YCIHHEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIMU 110 U'TOI'AM OCBOEHUA

JAUNCHUIIVIMHBI
PesynbTaT 00y4eHHs 0 JUCHHUILINHE Bua xonTpoJs u HanmenoBanue
arrecTaluu OLIEHOYHOI'0 CpeACcTBA
3HAMb: Texkymuid KOHTPOJIb | - TECT;
- TEOPETUYECKYd OCHOBY MHKPOOUOIOTHH H - KOHTpOJbHAs paboTa
BHPYCOJIOTMH B npeaeiiax TpeboBanui | [IpomesKyTOUHAs - BOIIPOCHI K 9K3aMCHY.

(denepanbHbIX TOCYAAPCTBEHHBIX O0Pa30BaTEIbHBIX | aTTeCcTAIUSA
CTaHJApTOB M OCHOBHBIX 00I11€00pa30BaTEIbHBIX
IpOrpaMm;

- OCOOCHHOCTH CTpPOCHHUSI TPOKAPUOTHOW KIIETKH,
OPUEHTHpPOBAThC B MOP(OJIOTHYECKOM U
(GYHKIMOHAIBHOM MHOTO00Opa3uy MPOKAPHOT;

- 3HaeT BIUSHUE (PAKTOPOB OKPYXKAIOLIEH cpeabl Ha
MUKPOOPTaHU3MBI, OMOreOXMMHUYECKYI0  pOJIb
MHUKPOOPTaHU3MOB;

yMmemy:

- INIAHUPOBATH U OCYILECTBIIATH y4EOHBIN IpoIecC B
COOTBETCTBUHM C OCHOBHOI 00111€00pa3oBaTenbHOM
IIPOrpaMMON;

- JIEMOHCTPUPOBATh OMOXUMHUYECKYIO OOIIHOCTH
IPOLIECCOB, NMPOTEKAIOUINX B KJIETKAaX MPOKapuoT U
9YKapHOT Ha MOJIEKYJISIPHOM U KJIIETOYHOM YPOBHE
enadems.

- HAaBBIKaAMH TJIAHUPOBAHUS U MPOBEACHUS YUCOHBIX
3aHATHI;

- METOJIaMU MMKPOCKOIUPOBAHUS, U3TOTOBIICHUS U
OKpacKu MUKPOOHOJTOTMYECKUX [penaparos;
CTepWJIN3ALMU, TOJATOTOBKM IHUTATEIbHBIE CPEIbl,
MOJTYYCHUS HAKOIUICHHBIX W YHCTHIX KYIBTYp
MHUKPOOPTaHU3MOB.

10. IEPEYEHb OCHOBHOM ¥ JTOIIOJTHUTEJbHONU YYEBHOM JIUTEPATYPHI

10.1. OcHoBHas yueOHas auTEpPaTypa
1. Tyce, M.B. Mukpobuonorus [Tekcr] : yueOHUK 17151 cTya. 6o, criennanbHOocTel By30B / M. B. I'yces,
JLLA. Muneesa. — 4-e usn., crep. — M. : Akagemus, 2003. — 464 c.
2. Emnes, B.T. Mukpo6uonorusi [Tekcr| : yuebnux nmns By3os / B.T. Emues, E.H. Mumyctun. - m. :
Hpoda, 2006. - 444 c.
3. HerpycoB, AWM. O6mas muxpobuonorus [Tekcr]| : yuebnuk / A.M. Herpyco, U.b. KoroBa. - M. :
Axanemus, 2007. - 288 c.
4, TIlaBnoBuu, C.A. MUKpOOHOJIOTHS C BUPYCOIOTHENH U IMMYHOIoruel : yaeonoe mocodue / C.A. ITaBnoBuu.
- 3-. - MuHck : Bemmidmast mkomna, 2013. - 800 c. - ISBN 978-985-06-2237-2 ; To ke [ DneKTpOHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=235659
5. [Ilpaktukym 1o MUKpoOHWojoruw : y4ded. mocoOue mjs cTyd. Beicul. yueb. 3aBenmenuii [Tekct] / A. U.
Herpycos [u ap.]. — M. : Akanemus, 2005. — 608 c.



https://biblioclub.ru/index.php?page=book&id=235659
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10.2. lonosiHuTeIbHAS Y4eOHAsl JJUTEpaTypa
1.  XKapukosa, I'.I'. MukpoOHoIOrs MpOAOBOIBCTBEHHBIX TOBapoB. CaHUTApHsl U TMTMEHA : YYEOHMK IS
By30B / I'.I'. XKapuxkosa. - Mockaa, 2007. — 296 c.
2. KoporseB, A.M. Meaunuuckas MuUKpoOHoOJioOrus, WMMyHonorus u Bupycomorus / A.W. Kopotses,
C.A. babuues. - 5-¢ u3a., ucnp. u goi. - CII6. : CnerJIut, 2010. - 772 c. - ISBN 978-5-299-00425-0 ; To xe
[Dnexrponnsiit pecype]. - URL: //biblioclub.ru/index.php?page=book&id=104939
3. Muxkpobuonorus [Tekct] : yueb. mis arporexuonoros / O.J]. Cumopenko [u ap.]. - M. : Uadpa-M, 2010.
- 286 c.
4.  Muxkpobuonorus [Dnexkrponnsiii pecypc] / H. I'. Kypanosa, I'. A. Kynartamze. 1. IIpokapuornueckas
KJIeTKA. - DJEeKTpoH. naH. - Mocksa : [Ipomereit, 2013. - 108 c. : uB. - (3arn. ¢ Tutyn. 3kpana). - Jocryn ¢
caiita DBC Yuusepcuterckas oubmuoreka ONLINE. - //biblioclub.ru/index.php?page=book&id=240544
5. Mukpobuonorus ¢ BHUPYCOJOTHEH M HUMMYHOJOrHMeW [DNeKTpoHHBIH pecypc] : yued. mocolue st
ctyneHToB By30B / C. A. [TaBrnoBud. - DeKTpoH. MaH. - MuHCK : Bemmitmas mkona, 2013. - 800 c. : uB. : wiI. -
3aru. ¢ TuTyI. 3Kkpana. - //biblioclub.ru/index.php?page=book&id=235659
6.  MukpoOHOIOrus C OCHOBAMU SIUAEMHOJIOIMM M METOJAaMH MMKPOOUOJIOTMYECKUX HCCIEeOBaHU.
Y4eOHUK I CpeIHUX MEIUIIMHCKAX Y4eOHBIX 3aBeleHuil [DnekTponnbidt pecype] / B. b. Cooituakos. - 2-¢
W3J1., UCTIP. W JOM. - DyekTpoH. naH. - Cankrt-IlerepOypr : CmenJlut, 2011. - 616 c. : 1B. - (3ari. ¢ TUTYIL.
JKpaHa). - Hoctyn c caira 9BC YHuBepcUTeTCKAsA oubnunoreka ONLINE. -
/Ibiblioclub.ru/index.php?page=book&id=105146
7. MynpeuoBa-Bucc K.A. MukpoGuonorus, canutapus u ruruera [Tekcr] : yuebnuk / K.A. Mynpeuosa-
Bucc, B.II. [lemtoxuna. - M. : Uudpa-M, 2009. - 400 c.
8.  HerpycoB A.M. Mukpo6uonorus [Tekcr] : yueOHUK U1t cTy. BIcHL yuel. 3aBenenuii / A.W. Herpycos,
N.B. Kotona. - M. : Akagemus, 2009. - 350 c.; 2006
9.  OOmas BUpYCOJIOTHS C OCHOBaMH TaKCOHOMHH BHPYCOB ITO3BOHOYHBIX [DIJIEKTpOHHBIN pecypc] / A.
Cusenuos, A. [TnorHukos [et al.]. - DnekTpon. aaH. - OpenOypr : OI'Y, 2012. - 624 c. : uB. - (3ar1. ¢ TUTYIL

JKpaHa). - Hoctyn c caifta 9BC YHuBepcuterckas o6ubnuoreka ONLINE. -
//biblioclub.ru/index.php?page=book&id=259296
10. OcHOBBI MEOMIIMHCKOM OaKTepUOJOrHH, BHUpYycoJorMM u uMMyHoioruu [Tekct] : pek. M-Bom

oOpazoBanusi P® B kauecTBe yued. mocodust yist cTyieHToB By30B / moj pea. [. M. llly6a. - Mockga : JIO['OC,
2003. - 264 c.

11.  OcHoBbI MHUKpPOOHOJOTHH, BUpYyconoruu u ummyHonoruu [Teker] : yue6Huk / A.A. BopoOwes, 1O.C.
Kpusomenn, A.C. beikoB u np.; ITox pen. A.A. Bopobsea, }0.C. KpuBomenna. — 2-e u3z., crep. — M. :
Axagemus, 2002. — 224 c.

12.  OcHoBBI (HU3MONOTUHN TUTAHUS, CAHUTapuu U TurueHsl [Tekcrt] : pab. terp. : y4eO. mocoOue [uIsi Hay.
npod. odpazoBanus / T. A. Kauypuna. - Mocksa : Akanemust, 2009. - 94 c.

13. Py6una, E.A. MuxpoOuonorusi, ¢husuonoruss nutanus, canutapus [Tekct] : yuedHoe mocodue / E.A.
Pybuna, B.®. Mansiruna. - M. : ®opywm, 2010. - 240 c.

14. CropaBoYyHUK TEPMHUHOB TIO OOIIEH MHUKPOOMOIOTUHY, BUPYCOJIOTUU M HMMYHOJIOTUU [DJICKTPOHHBIN
pecypc]. - DnektpoH. aaH. - Teeps : PUL TTMA, 2009. - 104 c. : uB. - (3ari. ¢ TUTyJ. 3KkpaHa). - Joctym ¢
caiita OBC YuuBepcurerckas 6ubmmorexka ONLINE. - //biblioclub.ru/index.php?page=book&id=274926

11. IEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU CETU «AHTEPHET», IEPEYEHDb
MMPO®ECCHUOHAJIBHBIX BA3 TAHHBIX

11.1. Pecypcol uHGOPMAIITHOHHO-KOMMYHUKAIIMOHHOM ceTn UHTepHeT
1. Enunas xomnekmust LIOP [Dnektponnsiii pecypc]. — Pexum mocryma: http://school-collection.edu.ru/,
CBOOOJTHBIN. — 3arJl. ¢ 3KpaHa.


https://biblioclub.ru/index.php?page=book&id=104939
https://biblioclub.ru/index.php?page=book&id=240544
https://biblioclub.ru/index.php?page=book&id=235659
https://biblioclub.ru/index.php?page=book&id=105146
https://biblioclub.ru/index.php?page=book&id=259296
https://biblioclub.ru/index.php?page=book&id=274926
http://school-collection.edu.ru/
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2. EnnHOoe OKHO nmocTyma K oOpa3oBaTelnbHBIM pecypcaM [DeKTpoHHBIM pecypc]. — Pexum mocryma:
http://window.edu.ru/window, cBoGoaHbI#. — 3ari. ¢ 3KpaHa.
3. Karanor oOpa3oBarenbHbIX HH()OPMAIIMOHHBIX PECYPCOB [DNEKTpOHHBINA pecypc]. — Pexxum nmocryma:

http://www.edu.ru/modules.php?page_id=6&name=Web_L inks&op=modload&Il_op=viewlink&cid=2500

11.2. IIpodeccuonasibHble 6a3bl JAHHBIX

1. AmnanuTtnueckas pedepaTuBHas 6a3a TaHHBIX KypHaJIbHBIX cTareil - B/l MAPC.

2. Hayunas snekrponnas 6ubiamoreka eLIBRARY.RUhttp://elibrary.ru — monnoTekcroBas, pedeparuBHas
0as3a Ja”HHBIX.

3. OnexTpoHHas Oubnuoreka nucceprauuii Poccuiickoit rocynapcrBennoit 6mbmmnoreku (ObJ] PI'B) —
MOJIHOTEKCTOBAsE 0a3a AUCCepPTaIii.

4, Polpred.com O630p CMMU http://www.polpred.com — ITonHoTEKCTOBAsE, MHOrOOTpaciieBast 6a3a JaHHBIX
(1)

12. METOANYECKHUE YKA3ZAHUA JIAA OBYYAIOIIIUXCA
1O OCBOEHMIO JUCHUIIJINHBI

JleKIIMOHHBIE 3aHATHS JOJDKHBI OBITh HANpaBlieHbl Ha O3HAKOMJIEHHE CTYAEHTOB C COBPEMEHHBIM
COCTOSIHUEM MUKPOOHOJIOTUU U €€ 3HAYCHUEM IS U3YUSHHSI JPYTUX JUCIUTUIHMH.

Ocoboe BHMMaHHWE CIEAyeT YACIHTh MPUMEHEHHIO TEOPETHUYECKHX MOJOXKEHHH Kypca B TPaKTHKE
npenojgaBaHusa. Bo Bpems mnpakTHdeckux paboT oOTpabaThIBalOTCA M IPOBEPSIOTCS HAaBBIKU PAOOTHI C
MHUKPOCKOIIOM U TPUTOTOBJICHUSI MUKPOIIPETIapaToB, MpaBuiIa pabOThl U COOIIOJCHNS TEXHUKU O€30MacHOCTH.
JlaGopatopHbie pabOTHI HANpPaBIIEHBl HA HKCIIEPUMEHTAILHOE TTOATBEPKICHHE TEOPETHUECKUX TOIOKCHUN H
(dopMupoBaHue y4eOHBIX U MPOPECCHOHATBHBIX TPAKTHYECKUX YMEHUN M KOMITETECHIIHIH.

[Ipy NOArOTOBKE CTYAEHTAMH COOOIIEHUH CIOCOOCTBYET pa3BUTHIO MBIIUICHUS U TBOPYECKUX
CIOCOOHOCTEMH cTyneHTa. [ BBISBICHHUS MPOOETIOB B 3HAHUSX ITOCTIE H3yYCHHS KOKIOH TEOPETUIECKON TEMBI
PEKOMEHIYETCSl BOCIIONIB30BATHCSI CUCTEMON TECTOB, pa3pabOTaHHBIX JUIS KaKJOH TEMbI, KOTOPhIE O3BOJISIOT
OLIEHUTh CTENEHb YCBOCHMS TEOpeTHUYecKoro marepuana. CaMOCTOATEIbHOE H3YUYEHHE TEOPETHYECKOro
MaTepuana mpeanoiaraer pabory ¢ y4dyeOHOM, HayyHOM M CHOpaBOYHOM JuTeparypoil. Mrtorom
CaMOCTOATEIIFHOTO U3YUCHHS TEOPETUIECKOT0 MaTepraa sIBISIOTCS KOHCIIEKT, CXEMBI, TaOIHIIbL.

O6opynoBanust g yueOHOW MHKpoOuonoruueckoil maboparopuu (J1labopaTopHas mocyna,
XOJOAWJIBHBIE KaMephl, TEPMOCTAaThl, CYIIMIbHBIE IIKAaQbl, MHKPOCKOIUYECKAs TEXHHKA, PEaKTHBHI,
NHUTaTEIbHBIE CPEJIbl); KOMIEKINS KYIbTYp MUKPOOPTAaHU3MOB, IOCTOSIHHBIE TIPETIapaThl.


http://window.edu.ru/window
http://arbicon.ru/services/mars_analitic.html
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http://elibrary.ru/defaultx.asp?
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PaGouas
JUCLUILINHEL

TporpaMmma

13. MIEPEYEHb UTH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TIPOLECCA 11O JUCIUIIJIMHE, IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHUA U TH®OPMALIMOHHBIX CITPABOYHbBIX CUCTEM

Nudopmanuonnsie | Ilporpammuoe odecneyenmne HNHdpopmManoHHbIE CIPABOYHbIE CHCTEMbI
TEXHOJIOTHH
TexHomoruu MS Office 2007
BU3yalIU3aluu nporpamMa aisi pabotsl ¢ pdf
MyneTumenna- ¢aitnamu
TEXHOJIOTHU AdobeAcrobatProfessional
mporpaMMa Ui CO3JaHUs
clana-moy
MicrosoftPowerPoint
Texunomnoruu cbopa, nporpamma st paborsr ¢ pdf | Madopmarnmonnsie banku Cucremsl
XpaHEHUs, (baiinamu Koncynprantllntoc —  copaBoYHO-IIpaBOBast
CHCTeMaTU3aLH AdobeAcrobatProfessional cucrema. http://www.consultant.ru/
uHpOpMaLIUU apxuBatop WinRAR YHuBepcuterckas HH(OpMAIMOHHAs CHUCTEMa
POCCHA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaThJecKast
AJIEKTPOHHAs OuOIMoTeKa M 0a3a JaHHBIX JUIS
UCCIIEIOBaHUM M Y4eOHBIX KypcoB B oOnacTu
I'YMaHUTapHBIX HAYK.
ONeKTpoHHBIN crpaBoyHUK “UHPopmuo” s
BBICIINX y4eOHBIX 3aBeJICHUH
http://www.informio.ru/
YHHUBEPCAIbHBIN CTIPaBOYHHUK-IHITUKIIOE TS
sci.aha.ru
OHJIalH->HIMKIIONEeaus encyclopedia.ru
YHUBEpCAIbHBIA  clOBapb (110  OTpacisiMm)
slovar.plib.ru
BCD bse.sci-lib.com
MH(POPMALMOHHO-TIPAaBOBasi ~ cucTema [ apaHT
http://ivo.garant.ru/#/startpage:0
Texnonoruu noucka | O6paysep MozillaFirefox WNudpopmanmoHHble banku Cucremsl
uHpOpMaIIUU opayzep Chrome Koncynprantllmoc  —  crmpaBo4HO-TIpaBoBast

cucrema. http://www.consultant.ru/
YHuBepcurerckas HWH(OpPMAaIlMOHHAS CHUCTEMa
POCCHUAI (YHC POCCHA)
http://uisrussia.msu.ru/ — TeMaThJecKast
ANEeKTpOHHAs OuOnuoTexka W 0a3za NaHHBIX IS
WCCIICIOBAaHU M YYEOHBIX KypCcOB B oOnactu
T'yMaHUTAPHBIX HaYK.

DneKTpoHHBIA crpaBovYHUK “UHPopMuo” s
BBICIIIHNX y4eOHBIX 3aBCCHUI
http://www.informio.ru/

YHUBEpCaAIbHBIN
sci.aha.ru

CIIPAaBOYHUK-OHIIUKIIONIC AU



http://www.consultant.ru/
http://www.informio.ru/
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http://www.informio.ru/
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Pabouas TporpaMmma
JMCLUTUTAHBI

OHJNalH-3HIHKIONenus encyclopedia.ru
YHHUBEpCaIbHBIA  cioBapb (IO OTpacisMm)
slovar.plib.ru

BCD bse.sci-lib.com

UH(OpMAIMOHHO-TIpaBoBas cucreMa ['apanT
http://ivo.garant.ru/#/startpage:0

Texnonoruu
00paboTKH
uH(popMaIuu
Pa3IUYHBIX BUJIOB

MS Office 2007

nporpamma st paboter ¢ pdf
(aitnamu
AdobeAcrobatProfessional
mporpaMma I CO3JIaHUSA
Clang-1oy
MicrosoftPowerPoint

KommyHuKanmonsbie
TEXHOJIOTUH

opaysep MozillaFirefox
Opayzep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITVINHbI

st peanuzanuy JUCHUILIMHBL 000pyI0BaHa

- yueOHas ayauTOpHUsl sl TPOBENCHHUS 3aHSATUN CEMHUHAPCKOr0 THIA, OCHAIICHHAS I0CaI0YHBIMU
MeCTaMH 10 YHCTY CTYACHTOB (28), pabounM MECTOM IpenoaaBaresis, B HAJIMYUHA TTOJABOAKA XOJIOJIHOW BOABI U
KaHaJIM3al[uy, NPUHYIUTENbHAs BEHTWISALUS, BBITSKHOW Mmikad, mkadbel 118 XpaHeHHs O00OpYyIOoBaHUS,
MaTepuaioB, TEKYIIEro 3amaca XMMIHYeCKON MOCYAbl, PEAKTUBOB ISl TPOBEACHHS JIa0OPATOPHOT O MPAKTUKYMA,
nepuoanyeckas tadonmuna J[.M. MennaeneeBa, mkadsl Uisi XpaHSHHUs] PEAKTUBOB U MaTepUATIOB, XUMHYCCKHEC
PEaKTUBBI, TTOCY/1a, TPUOOPHI IS MMOTYYEHUS U XpaHeHus ra3oB (ammapatsl Kumma); mepHas mocyaa (Or0peTkH,
MUTETKH, MEPHBIE KONOBI, IUIMHAPBL, MEPHbIE MPOOUPKH), XUMUYECKUE MPOOUPKU; IITATUBBI XUMUYECKUE,
32)KUMBI, TTPOOMPKH JUTSI COKUTAHWS, BOJSHBIC OaHU, IKCHUKATOPBI, KPUCTAIUTH3ATOPHI, (apdopoBas mocyna
(TMTIIM, YaliKW, CTYMKW, TMECTUKH CYIIWIBHBIA ImKad, HaOOp TEXHWYECKHX BECOB U JIp., 00OpYIOBaHHUE
COIJIACHO TIEPEYHIO OMBITOB IS MPAKTUYECKUX PadOT M UMEIoIIeMyCsl Ha Kadeape CIUCKY pacxo/a peakTHBOB
u MatepuainoB; HOyTOyk Dell, kommbrotep, MyabTumMenuitablii npoektop Mitsubishi, skpas.




