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1. OBJIACTh, OFLEKTBHI, BUJI (BUJIbI) MTPO®ECCUOHAJIBHOM JTESATEJIBHOCTHA
O0aacTh npodeccnoHaILHOM AesITeJILHOCTH — 00pa3oBaHue, collMaIbHas cepa, KylIbTypa.

O0bexTHl NMpodeccuoHAIBLHON 1eATeJbHOCTH — OOyYeHHE, BOCIUTAHWE, Pa3BUTHE, MPOCBEIICHUE,
o0pa3oBaTeNbHbIC CUCTEMBI.

Bua (Buabi) npodgeccuoHaNbHOMN 1eATeILHOCTH — IIeIarornuecKas.

Ilepeuens mnpogecCHOHAIBHBIX 3a/1a4, pellleHHe KOTOPBIX MpeaycMaTpuBaeTcss B Mpolecce
npenoJaBaHus JUCIUIIHHBI:

- o0ydeHue W BOCHHUTaHUE B cdepe 00pa30BaHUs B COOTBETCTBHH C TPeOOBaHUSMHU 00pa30BaTEIbHBIX
CTaH/IapTOB;

- HCIIOJNIB30BAaHUE TEXHOJOTUH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOydYarOmuXCs |
OTpKAIOIUX CHENU(UKY MPEMETHBIX 00J1acTeH.

2. HEJIb OCBOEHUSA JTUCHUIIJIMHBI

IHeab ocBOEHHMSI JUCHMIUIMHBI COCTOMT B (OPMHMPOBAHMHM Y CTYAEHTOB  YIJIyOJECHHBIX
npoeCCHOHATIBHBIX 3HAHMM B 001acTM MHMKPOOMOJOTMM KaK OJHOM M3 OCHOBHBIX ()yHIaMEHTAIbHBIX
OMOJIOTUYECKUX HAYK, HCXO/S U3 JOCTH)KEHHI STOW HAyKU B MOCIEAHUE TOAbI M €€ MPaKTHYECKOW 3HAYMMOCTH
JUISL 4eJIOBEKA.

3. MECTO JUCIATIJIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM MPOT'PAMMBI

Hucnurnmuaa « MUKpoOHUOIOTHS» OTHOCUTCS K 00s13aTeIbHBIM JUCIIMIUIMHAM BapHaTHBHOM YacTu bioka
1 ducuurumnast (moxynu) (b1.B.O/1.4).

Jucuummza «MUKpOOHOIOTHS» ONHMpAeTCs Ha 3HAHUS, YMEHHs, HaBBIKH, MOJYYEHHBIE B IpOIecce
usydenus qucuuruiuabl «L{utonorus» (b1.B.0/1.10), «boranuka» (b1.B.0/1.21), «3oonorus» (b1.B.0/1.22).

CopepxaHue IUCHUIUIMHBI «MUKpPOOHUOJIOTHS) BBICTYNAET OIMOPON JUIi OCBOCHHUS COJACPIKAHUS
mucuuiuine «Monekyisipaas ouonorus» (b1.B.OJ1.12), «OcuHoBbl 6uotexuonorun» (b1.B.OJ1.19), «Teopus
spomoru» (61.B.0OJ1.14), nnst npoxoxaenus npaktuk bioka B2.



WARPUHCKUI

®denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOES Paboyast mporpamma
00pazoBaTebHOE YUPEKICHUE BEICIIET0 00pa30BaHU JIICTIUTITHHBI

«lagpuHCKUl rocynapcTBEHHbII

MearormYecKuil YHHBEPCUTET

4. IEPEYEHDb INTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUITJIMHE

[lnanupyemMsie pe3yabTaThl
0CBOEHUS 00pa30BaTeIbHOM
NMPOrpamMmbl
Kon HaumenoBanue Pe3yabTaThl 00y4eHus Mo AUCHUIIIHHE
KOMIeT KOMIeTeHIUH
eHIUH
INK-1 | rotoBHOCTH 3HamMb:
peann30BBIBATH - TEOPETHYECKYI0 OCHOBY MHUKPOOHMOJIOTUH M BHPYCOJOTHH B TIpeaeiax
o0Opa3oBaTelbHbIE TpeOoBaHUN  (elnepanbHbIX  TOCYAApCTBEHHBIX  00pa3oBaTeIbHbIX
IIPOTPaMMBI 0 | CTAaHJIapPTOB U OCHOBHBIX 00I11€00pa30BaTENbHBIX MPOTPAMM;
y4eOHOMY IIPEAMETY B | - OCOOEHHOCTH CTPOEHHS INPOKAPUOTHOH KIIETKH, OPUEHTHPOBATHCS B
COOTBETCTBHHU ¢ | Mmoponornyeckom 1 HyHKIIMOHAIEHOM MHOT000pa3uy MpOKapuoT;
TpeOOBaHUSAMU - BiusHHE (HAKTOPOB OKpYXKArOIMIEH cpenbl Ha MHKPOOPTaHH3MEI,
00pa3oBaTeNbHBIX OMOTeOXUMHYECKYIO POJIb MUKPOOPTaHU3MOB;
CTaHAapTOB ymems:
- IUITAHUPOBATh M OCYIIECTBIATH Y4YEOHBIH MPOLECC B COOTBETCTBUHU C
OCHOBHOI 00111e00pa30BaTeIbHOI IPOrpaMMON;
- JeMOHCTPHpPOBAaTh  OMOXMMHYECKYID  OOLIHOCTH  IPOIECCOB,
MPOTEKAIOIINX B KJIETKAaX MPOKAPHOT U DYKAPHUOT HA MOJEKYISPHOM M
KJICTOYHOM YPOBHE
enadems.
- HaBBIKAMH TUTAHUPOBAHMUS M IPOBECHUS YICOHBIX 3aHATHIA;
- METOJaMHM  MHUKPOCKONHMPOBAHHUS, M3TOTOBICHUS M  OKPAacKH
MHUKPOOHOJIOTHYECKUX  IIPErapaToB;  CTEPWIM3AIMH,  ITOATOTOBKH
MUTATENbHBIC CpPEAbl, TOJXYYCHHsS HAKOIUICHHBIX M YHCTBIX KYJIBTYp
MHUKPOOPTaHU3MOB.
5. OFBEM JUCHUITJINHBbI
Buabl yueOHoii 1eATEIbHOCTH Bcero CemecTtp
4yacoB/3.e. 5
OO11ast TPYI0EMKOCTh 180/5 180/5
KonraktHas pabota 18 18
Jlexuun 8 8
CemuHapbl 10 10

HpaKTI/I‘IeCKI/IC 3aHATUA - -

PykoBOACTBO MTpaKkTUKOM - -

IIpomexyTouHas aTTecTanys, B TOM YUCIIE 4 4

KypcoBasi paboTa (KypCcOBOM MPOEKT) - -

KOHTpOJIbHAsI paboTa

3a4€T

3a4eT C OLICHKOU

- 3a4eT C
OIIEHKOU

9K3aMCH

CamocrositenbHast paboTa 158 158
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6. COAEP)KAHUE JUCIUITJIMHBI

6.1. PA3JIEJIbI JUCHUIIJIMHBI

KonrakTHasi pabora
Ne Coaepxanue pas3ienon Cemuna | Ilpakr Cam.
n/n Jlexuun " | pabora
pbl 3aHATHS
5 cemecTp
1 | Beenenue 1 - - 14
2 | CtpoeHre MUKPOOPTaHU3MOB 2 2 - 22
3 | Bupychl - - - 10
4 | PocT ¥ KyJbTHUBHPOBAHUE MUKPOOPTAHU3MOB 1 - - 8
5 | 'eneruka npokapuoT 9 2 - 14
6 | CucremaTnka npoKapuor 2 - 16
7 | MeTaOoau3M | THIIBI )KU3HH 2 2 - 18
8 | Mukpoopranu3mMsbl ¥ SBOJIOLMOHHBINA POIIECC - - - 8
9 | Dkomorusi MHUKPOOPraHU3MOB W WX pOJb B ) 9 i 16
KPYTOBOpOTE BEIIECTB B OHochepe
[ToaroroBka K 3a4eTy ¢ OIICHKOM - - - 32
8 10 - 158

6.2. COJEPKAHME PA3JIEJOB JUCLMIIIUHBI

Tema 1. BBenenue

[Ipenmer u meroabl MuKpoOuosoruu. OOmas MUKPOOHOJIOTUST — HayKa, W3ydarolias Mopdooruo,
LUTOJIOTUIO, OMOXMMUIO, TE€HETHKY, SKOJOTHI0O M CHCTEeMAaTHKy MHKpPOOpraHu3MoB (Oaktepuii, apxew,
MUKPOCKOIUYECKUX TPUOOB, MPOCTEHIIINX, BOJJOPOCIIEH, BUPYCOB).

MeTtobl KJIACCUYECKOW MUKPOOUOJIOTUN: MUKPOCKOIIHS, METO/Ibl CTEPUIIN3ALINN, METO/bI OTYyUEHUs
YUCTBIX KYJIbTYP U KYJIbTUBUPOBAHHUE MHMKPOOPraHW3MOB HA NUTATENbHBIX CpPENaxX, METOJAbl XpaHEHUS
MHUKpPOOPTaHU3MOB.

VYyacTtue MUKpOOPTraHM3MOB B MUHEPAIU3ALMU OPraHUYECKUX BELIECTB, PEryJsILUUA Ta30BOT0 COCTaBA
aTMoc(epsl, B OUMCTKE OKPYKAIOMIEH CPebl OT TOKCUYHBIX BEIIECTB, B MOICPKAHUH TUIOJOPOIUS TTOYBHI,
B 00pa30BaHUU IIOJE3HBIX HCKONAEMbIX, B IOJIYYEHMH KOPMOBBIX M MHIIEBBIX HPOAYKTOB, TOILJIUBA,
XUMUYECKHX PEAKTUBOB U JIEKAPCTBEHHBIX MPEMAPATOB.

Hctopuueckuii ouepk. OTkpsiTHe Mukpomupa A. BaH JleBynrykom. Paboter JI. Ilactepa, P. Koxa,
N.N. MeunukoBa, H.®. I'amanes, C.H. Bunorpaackoro, M. beliepunka, A. ®nemunra, 1. Dpnuxa u ap.
Otkpertue Bupycos .M. MBanoBckuM. Pa3BuTie OMOXMMHYECKOro HAIIPAaBICHMS B MHUKpoOHosoruu A.
Kimoiiepom, K. Ban Huiiem. PaGoTtel oredecTBeHHBIX MukpoOuonoros: H.B. uknuuackoi, I'.A. Haacona,
H.A. Kpacunsnukosa, E.JI. [llanomnukosa, E.H. Kongparsesa, 3.E. EpmonseBoit u ap.

PazButne mmkpoOmonoruu B XX cTojeTHH. BplfeneHue camMOCTOSTENBbHBIX IUCIHMIUIAH: OOIIeH
MUKPOOHOJIOTHH, MEAMIIMHCKON, BETEPUHAPHOU, CETbCKOXO3IMCTBEHHOM, TEXHMUYECKOW, KOCMHYECKOM,
TeHETUKH W TeHHOW WH)XXEHEPHH MHUKPOOPTaHM3MOB, BHUPYCOJIOTHH, MOJEKYJISIPHONH OHOJIOTHH,
OMOTEXHOJIOTHH.

[TepcniektuBbl pa3BuTus MukpoOuosiorm B XXI cronmeruu. PemieHue rioOalbHBIX TPOOIEM MO
cTabmwin3anuy OakTepusiMH Ta30BOro cocTaBa arMmocgepbl 3emild, OXpaHa OKpY)Kalollel cpensl,
HEIOCPE/ICTBEHHOE YyYaCTHE B PEIIEHUU IMPOJIOBOJIBCTBEHHBIX, MEAUIIMHCKUX M SHEPreTHUECKUX MpoliIeM
YeJI0BEYECTBA.
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Tema 2. CTpoeHrne MUKPOOPraHNU3MOB

CrnenupuyHOCTh MPOKAPUOTHON KJIETKU. CXOJICTBO M pa3iiMyue B OpPraHU3aIluu KJIETOK IYKApUOT H
MPOKAPHOT.

Mopdonorus,  yIbTpacTpyKTypa, MAaKpOMOJIEKYJSpHAas  OpraHu3alus  KJIETOK  IPOKapHuoT.
Mopddonoruueckoe pasHooOpaszue. OIHOKIETOYHBIE M MHOTOKJIETOUHBIE (HUTYATHIE, MHIIEIHUAIbHBIC)
dopmbl. CTpYKTYpHBIE pa3IU4us TPAMIOJIOXKUTEIBHBIX W T'PaMOTPUIATENBHBIX OaKTepWii M apxeu.
O6pazoBanue L-dhopm, cheponoB, MPOTOIIACTOB.

[ToBepxHocTHBIE CTPYKTYphl. CTpoeHHE W (YHKIUH KIETOYHBIX CTEHOK Yy TI'PaMOTPHUIATEIbHBIX
OakTepuii:  HapyxHas  MeMOpaHa, TCNTHIOTIMKAHOBBIA  (MypewHOBBIH)  cioil.  [lomatue o
NEePUITIa3MaTUYECKOM TPOCTPAHCTBE, €ro poOJM U 3HAYEHUS KaK 0co00ro mnoiu(yHKIHOHAIBHOTO
KOMITApTMEHTa OakTepHaabHON KiIeTkH. OCOOEHHOCTH CTPOEHHS KJIETOUHOW CTEHKU I'PaMIIOJIOKHUTEIBHBIX
OakTepHii: MENTUIOTIIMKAH, TeiXoeBble KHUCIOTHL. KieTouHble CTEHKHM apXei: reTepornoincaxapHIHbIe,
IICEBJIOMYPEUHOBBIE, TITUKONPOTENHOBBIE, OEIKOBBIE. ApXeH 0€3 KIETOUHBIX CTCHOK.

['MUKOKamMKC, Kamcynbl, 4YexJbl. VX 3HadeHuWe MpH B3aUMOACHUCTBUM KJIETOK IPOKAPHOT C
OKpY’KaIOIIeH cpefioi U MeXay coOoil. bakTepuanbHbIe TEKTHHBI.

Mumu  (pumOpun). Kierounsle BBIPOCTBI: HPOCTEKH, THU(bI, MHUNbL. AHTHUIE€HHBIE CBOMCTBa
MOBEPXHOCTHBIX CTPYKTYpP MPOKAPHOT.

[HomBmwxHOCTh OakTepuanbHbIX KIeToK. JKryruku. [lpuHnunuanbHOoe oOTIMuYME OaKTEpPHATBLHOTO
KTYTHKAa OT JKI'yTHKa TNpOKapuoT. AKcuanbHble (GuOpuuibl crnupoxer. Ckonp3dlias M MOJd3aromas
MOJABUKHOCTh HEKOTOPBIX OaKTepHil, €€ MEXaHU3M. TaKCHUCHI.

MemOpannblii anmapat. [uromnasmarndeckas memOpaHa, OCOOEHHOCTU €€ COCTaBa, CTPYKTYpPbI U
¢byHkuuyu y 6akrepuit, MOHATHE O NOTU(PYHKIIMOHAIBHOCTH MeMOpaH. Me3zocombl. MemOpaHbl apxei.

OcoOeHHOCTH TpaHCHOpPTa BEUIECTB y OaKTepuil M MEXaHU3MbI, 0OecleYHBaronIe OOMEH BEIIECTB C
OKpyKaromiel cpenoil. Jlokanu3zanus AbIXaTeNIbHBIX U (POTOCMHTETHUYECKHX IIeTIel TPaHCIIOpTa SIEKTPOHOB.

[uromnasma OGakrepuanbHOUW KieTkH. [[uTo306. PrOOCOMBI apxeil u OakTepwii: cOCTaB, CTPOCHUE,
bynkun. Pazmuuus pubocom sykapuor u npokapuor. Hykneoun (OakrepuanbHas xpomocoma). CBs3b
HYKJIEOUJa C [IUTOIIa3MaTuYeckoil MeMOpaHoi. [1na3Muabl U Apyrue reHeTHUECKUe SJIE€MEHTHI.

Buyrpunna3zmaruueckue BKIOYEHHs. 3anacHble BemecTBa: nourudocdarsl (BOIOTHH), TPaAHYIIbl O -
[-oxcuMacsIHON KHUCIIOTHI, 37eMeHTapHas cepa. CTpyKTyphl (BKIIOYEHHUS) MMeIonMe (QyHKIHOHAIBHOE
pUCIOCOOUTENBHOE 3HAUeHHE: KapOOKCHCOMBI, ra30BbIE BAaKyOJIM, MarHUTOCOMBI, XJIOPOCOMBI 3E€JIEHBIX
OakTepuii, puxoOunrcomsl nnanobakTepuil. benkoBeie kpucramibl. benkoBsie MeMOpaHbl OaKTepHAIbHBIX
BKJIIOYEHUH — 0COOBIH THI KJIETOYHBIX MEMOpaH, MPUCYIIUI TOJIBKO MPOKAPUOTAM.

Jenenne KJIETKH M CIOCOOBI pa3MHOXKeHUs MukpoopranusmoB. Pemnmukarmus JIHK, cerperanus
HyKJIeoHa ¥ (POpMHpOBAaHUE MEPETOPOAKH IPH JEICHUU KIETOK NpokapuoT. [loukoBanue OakTepuid.
CkopocTb pazMHOxeHus1. KiieTounble HUKITbI GaKTepuil.

Knerounas nuddepeHmpoBka B MpoIecce OHTOTCHETHUYECKOro pa3BuTusi Oaktepuil. [lokosimumecs
GopMBI. DK30CHOpPBI, SHAOCIOPHI, LUCTHI, MUKCOCHOpPHI, akuHEeThl. OOpa3oBaHHE CIELUAIN3UPOBAHHBIX
KJIETOK (TE€TepPOLUCTHI IMAaHOOAKTEPHiA).

Oco0OeHHOCTH OpraHu3aluyd MHUKPOCKOMHMYECKUX TpuOOB, BOAOpociel, mpocredmunx. Mopdonorus,
CTPOEHHUE, PAa3BUTHE dYKAPUOTHBIX MUKPOOPIaHU3MOB (MULENHANIbHbIE TPHOBI U Aposxku). [lomoxenue u
pacnpoctpaHeHue rpuboB B npupojie. OcOOEHHOCTH OMOJIOTHYECKON OpraHu3aluy MHUIETHAIBHBIX TPUOOB,
Hu3mMe M BelcmMe TpuObl. CTpoeHue rpuOHON kiueTku. LIUKibl pa3sBUTHS M CHOCOOBI Pa3MHOXKEHUS
MUIeTHaTbHBIX TpruOoB. Knaccudukarus rpuboB. XapakTepucTHKa MpeICTaBUTeNel OTAEIbHBIX KJIACCOB U
ux 3HaueHue. [poxoku. @opma, pazmepsl. OCOOEHHOCTH CTpOCHUS APOXikeBoil kieTku. Knaccudukanms
Ipoxoked. XapaKTepUCTHKA JIPOXOKEH, MMEIONMX MPOMBIIUICHHOEe 3HadeHue. Mopdonorudyeckas
XapaKTEPUCTUKA BOAOPOCIEN U MPOCTEUIIIHX.

Tema 3. Bupycni
Bupycel. OTCyTCTBUE KJIETOYHOH CTPYKTYphl y BupycoB. CTpykTypa BupHOHOB. Kiaccuduxarus
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BUpYCOB. B3aumopeiicTBue ¢ kieTkoil xo3suHa. JInzorenus. Bupycsl — Bo30yauTenu 3a0ojaeBaHuil yeIoBeka,
pacTeHHi, )KUBOTHBIX M HaceKoMbIX. bakTepuodaru. Bupycusie nndexnuonnsie 3ad6onesanus: CIIM/, u ap.

Tema 4. PocT # KyJIbTHBHPOBAHUE MHKPOOPIraHU3MOB

Poct wmukpoopranusmoB. PocT mnonynsuuii B NEpUOAMYECKOM M HENPEPBIBHBIX  KYJIbTYpax.
HakonuTenbHbIe, YUCTHIE U CMELIAHHBIE KYJIbTYpPbl MUKPOOPTaHU3MOB. POCT B IepHOAMYECKON U HENIPEPBIBHOU
KyJIbType. MeTo/bl KyIbTUBUPOBAHUS. Y CTPONHCTBO MPOMBIIIIJIEHHBIX ()epMEHTEPOB.

Tema 5. I'eHeTnKa npokapuoT

['enom. T'enotun. @eHotun. MexaHU3MBl pEIUMKAIMKA OaKTEpUATbHOW XPOMOCOMBI. BbICOKas
W3MEHYMBOCTh TMPOKapHOT. MyrareHsl. Myrtanuu. PekoMOMHAIMKM TE€HETMYECKOTO MaTepuaia: perapaius,
Tparcopmarysi, TPaHCIyKITHs, KOHBIOTAIUs. 3HaueHne MyTanuil. [lepcrieKTHBBI TeHHOW WHKCHEPUH.

Tema 6. CucremaTnka NpoKapuoT

[IpaBuia HOMEHKIATYphl M MICHTU(UKAIUN MHUKPOOPraHu3MOB. PazHooOpasue MHUKpOOPraHM3MOB U
NPUHLMIIBI TOCTPOEHUSl KIACCHU(PUKAUUU MHUKPOOPraHu3MoB. OCHOBHBIE NPU3HAKH, HCIOIb3yeMble MpHU
KJaccu(UKaluy MPOKapuoT: Mopdoaoruyeckue, QGU3NOJIOTHYECKHe, OUOXUMHYECKHE, HKOJOTHYECKUE,
reHernyeckue. Hymepuueckas cucremarnka. XeMOTakCOHOMUS. PUIOreHUss MUKPOOPTraHU3MOB, OCHOBAaHHAs
Ha nocienoBaTenbHOCcTH 16S — pPHK. PrubocoMubie HyKI€MHOBBIE KUCIOTHI KaK SBOIOIMOHHBIE XPOHOMETPBHI.

OcHoBHbIE (DUTIOTEHETHUECKUE TPYIIBl apXed. DKCTpeMaiabHO rano(uibHble apxen. MeTaHOTeHBI.
Apxeu, OKUCIISIONINE COeUHEHHsI cepbl. TepMoIia3Mbl.

OcHoBHBIE (uiioreHeTndyeckue rpynmsl Oakrepuii: Ilnanobakrepun. IlypnypHble OakTepuu. 3eneHble
cepHble OakTepuu. 3eseHble HecepHble (HMTYaThie) OakTepuu. Crnupoxersl. Xmamuauu. Lutodarm —
dbnaBobakTepuun. Tepmororanec. JlelinHokokkyc — Tepmyc. [Tnankromunec — [Mupenna. I'pammnonoxuTenbHbIe
Oakrepun  (MUKOOAKTEpPHUH, AKTUHOMHIETBI, MOJIOYHO-KHUCIIBIE, IPOINHUOHOBO-KHUCIIbIE,  KJIOCTPHUJIUH,
MUKOILJIA3MBbl, TeIMOOAKTEP U JIp.).

Tema 7. MeTa60JIM13M M THIBI KU3HH

CnocoObl obecrieueHHs] >HEpruen. DK3O0TeHHbIE U SHJIOTEHHBIE OKHUCIsieMble CcyOcTpaThl. JlOHOpBI
AJIEKTPOHOB. [IepeHOCUnKN 3JEKTPOHOB U 3JIEKTPOHTPAHCIOPTHBIE CUCTEMBI: UX OCOOCHHOCTH Y Pa3JIMYHbIX
oprauu3mMoB. Poib AT®, criocoOsl ee 00pa3oBaHHs.

bpoxkenus. Omnpenenenust moHATHS «Opokenue». Ilytm cOpakuBaHusi YIrJIEBOAOB M APYTUX
OpraHMYeCcKUX  COelAWHEHMH.  MOJOYHOKHCIOE  TOMO- U rerepoepMEeHTaTHBHOE  OpOXKEHHE.
[IponnoHOBOKKCIOE, MACISIHOKUCIOE, MYpPaBbUHOKUCIOE, CIHPTOBOE W Jpyrue BHUIbI  OpoKeHUi.
XapakTeprucTuka MUKPOOPTaHU3MOB, BBI3BIBAIOIINUX OPOKEHUSI.

AspoOHoe nprxanue. DopMbl yd4acTHsI MOJEKYISIPHOTO KUCIOPOJa B OKHCICHHU Pa3HBIX CyOCTpaTOB.
[lonHoe u HemosHOE OKHCIeHUE cyoOcTtpata. Ponb 1ukiaa TpUKapOOHOBBIX KHUCIOT. XapakTepHCTHUKA
BaXHEHIINX MUKPOOPTaHW3MOB, OCYILECTBIISIONINX a3pOOHOE OKUCIIEHHE OEIIKOB, YIJIEBOIOB, YTJIE€BOJOPO/IOB
M JpYyrUX MHOTOYITIEpOAHBIX BemiecTB. MeTtunorpodsl. OKHCICHHE HEOPraHWYeCKUX CyOCcTpaToB:
BOCCTAHOBJICHHBIX COEIMHEHHI CEpBI, a30Ta, XKelle3a, MOJIEKYIIPHOTO BOAOpoa U Apyrux. OCHOBHBIE TPYIIIIBI
XEMOJIUTOTPODHBIX OAKTEPUH U apXEeH.

AHaspobHOe apixanue. OnpenerneHue MOHATHS «aHa’poOHOe JbIXxaHue». JlOHOpBI M aKIENTOpPbI
AJIEKTPOHOB, HCIOJIb3YEMbIE PA3HBIMH MHUKPOOPTaHW3MAaMH TPH aHA’pOOHOM JbIXaHUH. MUKPOOPTaHU3MBEI,
BOCCTAHABIIMBAIOLIME HUTpPAThl M JPYrHMe COEIMHEHUs a30Ta (AUCCUMWISLMOHHAS HUTPATPEeAyKUUs U
JEHUTpUDUKALINS).

CynbdaTBocCTaHABIMBAIOIIME W CEPYBOCCTAHABIMBAIONIUME  OakTepuu  (IUCCUMIIIAIIMOHHAS
cynb(aTpenyKIHs).

Xemocunres. Porocunte3. OcodbeHHOCTH QoTOoCcHHTE3a Y pokapuoT. CocraB, opranu3anus U GyHKIUN
(OTOCHHTETUYECKOTO ammapara pa3HbIX MHUKPOOPraHuW3MOB. I[IMTMEHTBI W uX Jokanu3anus. JloHOpHI
AJIEKTPOHOB. DJIEKTPOHHOTpPAHCHOPTHAs 1enb. DOTOCHHTE3 C BBbIIEICHHEM M 0€3 BBIIEICHHS KUCIOPOJa.
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Hcnonp30BaHne CBETOBOM YHEPTHU TaI00AKTEPUSMHU.

[Turanue. IloTpeOHOCTH MPOKAPUOT B MHUTATENBHBIX JJIEMEHTAX M MHUKpOIJIEMEHTax. VICTOuHMKHU
OnoreHHbIX 371eMEeHTOB. DakTOpsl pocTa. MexaHU3M MOCTYIUIEHUS! MUTATENIBHBIX BELIECTB B KIETKY OaKTEpH,
MeMOpaHHBIN TpaHCHOPT, AU dy3HUs. DHI0- U FIK30IIUTO3 Y IYKApHOT.

Tunb! nuranus 6akrepuii: Pororpodus, xemorpodus. ABrorpodus u rereporpodus. Jlurorpodus u
opranorpous. COOTHOLIEHHE STHX TUIOB MHMTAaHUS y Pa3HbIX opraHu3MoB. IIpoToTpodsl u aykcoTpodsl.
[TonsTHE O MUKCOTPO(UH.

buocuHTeTHYECKHE TpOIECcChl. ACCUMMIIIUS YITEKUCIOTHl aBTOTPO(HBIMH M TeTepOTPO(HBIMU
MUKpoopranuzMamu. Pudyne3obudocdaTHblii LUK U APYrUe MyTH YCBOSHUSI YTIIEKUCIOrO ra3a aBTOTpopaMHu.
3Ha4yeHue [UKJIa TPUKAPOOHOBBIX KUCIOT U TIIMKOJIATHOTO IYHTA JJIsi OMOCUHTETHYECKHX IPOLIECCOB.

YcBoeHHE COCNMHEHHM a30Ta. ACCUMWISAIIMOHHAs HUTpaTpenykuus. Pukcamus atMochepHOro a3oTa.
CB0OOOAHOXKUBYIIIHE U CUMOMOTHYECKHE a30T(HUKCATOPHI.

CuHTe3 OCHOBHBIX OMOIOJIMMEPOB: HYKJIEHHOBBIX KHMCIIOT, OEIIKOB, JHUIUAOB, YIJIeBOIOB. BropuuHbie
META0OIMTHI.

Tema 8. MuKkpoopranu3sMbl 1 3BOJTIONMOHHBIN NPo1ecc
l'umoressl 0 mpoucxoxaeHnu xu3au. CoBpeMeHHBIEC TPECTaBlIeHUsI 00 HBoonnu 6uochepsl. Teopus
cumOuorenesa. Bo3MOXHOCTH CyIECTBOBAHHUSI )KU3HH BHE 3€MIIH.

Tema 9. Jko10rust MUKPOPraHU3MOB H X POJIb B KPYTOBOPOTE BELECTB B IPUpPOIe

JleiictBue sKojormueckux (akTopoB Ha MHUKpPOOpraHu3Mbl. OTHOILIEHHE MHMKPOOPIaHU3MOB K
temrneparype (ncuxpoduibl, Me30(puibl, TepMOPUIBI U IKCTpeMaIbHble TepMOQuibl). JleliCTBHE BBICOKHX U
HU3KHUX TEMIIEpaTyp Ha pOCT U BBKUBAHUE MUKPOOPTraHU3MOB.

I'mapocraTtuyeckoe naBieHue. Y CTOWYMBOCTh MUKPOOPraHM3MOB K BBICYIIMBAHUIO, OTHOLIEHUE K pH
cpenbl. OcMOuITBI, TATO(UITBL.

BausiHne ny4uCTON B3HEPrUM — COJIHEYHOE H3JIydeHHe, HCKyccTBeHHbIH Y®, MK — wusnyuenwue,
MOHHU3UPYIOIIEE U3Iy4YE€HUE, PAJUOBOJIHBL, YIbTPa3BYK). Y CTOMUMBOCTE MUKPOOPTraHU3MOB K IIEPEUHCIEHHBIM

dakropam.

OTHoleHHE K MOJEKYJISIPHOMY KHUCIOPOAY — a’poOHble MHMKPOOPraHW3Mbl, OOJHMraTHbIE U
(bakynbTaTUBHBIC aHA3POOBI. BiMsHNEe XUMUYECKUX BEIIECTB OPraHUYECKOW M HEOPraHUYEeCKOW MPUPOABI Ha
MHKPOOPTaHU3MBI.

buoreoxumuueckas ~ JEATENBHOCTh  MHUKPOOPTaHU3MOB. Yyactue  MUKpPOOPraHM3MOB B

OMOreoXMMHMYECKUX IMKJIAX COCTUHEHUH Yriepoja, a3oTa, Cepbl U IpYTrux 3j1eMeHToB. Tpodudeckue cBs3u B
Pa3IMYHBIX COOOIECTBAX MUKPOOPIaHU3MOB.

3HayeHHne MUKPOOPTaHU3MOB B F€0JIOTMYECKHX Ipolieccax: B (GOpMUPOBAHUM KODPBI, B BHIBETPUBAHHH, B
BBILIENIAYMBAHUU TOPHBIX TOPOJA, B Pyr00Opa3oBaHMU. YCIOBHUS OOWUTaHHUS MHUKPOOPTaHU3MOB B IIOYBE.
I'ymycooOpa3zoBanue. [louBeHHbIE COO0IIECTBA MUKPOOPTaHU3MOB. Pollb MUKpOOpraHu3MoB B (hOPMHUPOBAHUU
cocTaBa NPHUPOAHBIX BoJA. Bonuble coobmiectBa MuUKpoopraHu3MoB. CaMOOYMILEHHE BOJOTOKOB. YuacTHe
MHUKPOOPTaHU3MOB B (OPMHUPOBAHUHM COCTaBa aTMOC(Epbl, POJb MHKPOOPTraHM3MOB B BO3HHKHOBEHUU
HapHUKOBBIX Ia30B.

Muxkpodopa okpyKarolieil cpesibl: BOAbI, BO3/lyXa U MOYBHI.

B3aumMopneiicTBE  MHUKpPOOPraHM3MOB € PACTEHMSIMM, OKMBOTHBIMM M 4e€JlIOBEKOM. Bupsl
B3aMMOOTHOIIEHUII MHKpPOOPraHW3MOB. B3aMMOCBS3b MHKpPOOPraHU3MOB C pacTeHMsIMHU. Pusocdepa.
Muxkopuza. KinyOeHbKOBBIC OaKTeprH — CAMOUOHTBI 0000BBIX. Posib akTHHOMUIIETOB. CHMOMO3, acCOIHALIMH C
dororpodhamu. DOUKOOMOHTHI Yy JHUINAWHUKOB. OnupuTHas MUKOIOpa pacTeHuil. ArpobakTepuu —
BHYTPUKJIETOYHBIE Napa3uThl. DUTONATOreHHBIE MUKPOOPTaHU3MBI.

B3aumocBsI3b MUKPOOPraHU3MOB C JKUBOTHBIMU. MHUKpPOOPTaHHW3MBbl — CHUMOUOHTBI T'yOOK, YepBei,
MOJUIIOCKOB, TOTOHOGOp, PO U JAPYIHMX MOPCKHUX JKHUBOTHBIX. Y4YacTHE MHUKPOOPIaHU3MOB B 0Oopnle ¢
BPEAUTEISIMH CEITbCKOXO03MCTBEHHBIX PACTEHUH.

Muxkpognopa KUIIEYHOTO TPaKTa *KBauHbIX )KUBOTHBIX B CBA3H C OCOOCHHOCTSMHU MX IUTaHUS.
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Hopwmanbsnas Mukpoduiopa yenoBeka. 3HaueHUE MUKPOQIIOPHI B KU3HU 4yesioBeka. J(ucbakreprnos3 u ero

IpeaynpexIeHue.

MuKpoopranu3Mel — MPOAYLIEHTbl aHTUOMOTUKOB, APYTUX JIEKAPCTBEHHBIX BEILLECTB.

[TaTorenHple MUKpOOpraHU3MBbl U UMMYHUTET. Bo30yautenu Bo3BpaTtHOro TH(da, Xojaepsl, OPIOMIHOIO
tuda, tyodepkyneza. CradunokokkoBble MHGekuu. Ilapazutnueckue (HopMbl MHUKOIMIa3M — BO30yauTeneit
OCTpPBIX PECIIUPATOPHBIX 3200JI€BAHNIN 1 THEBMOHUH.

Pemenue npoGiieM NMpoJOBOJILCTBUS, SHEPTETUKH, 3PABOOXPAHEHHSI U OXpaHbl OKPYKAIOLIEH cpesbl
COBPEMEHHBIMU OMOTEXHOJIOTMYECKMMHU IIPOM3BOJICTBAMHU Ha 0a3e MUKPOOPTraHU3MOB.

7. METOAUWYECKOE OBECIIEYEHUE JUCHUITJIMHBI

cemecTp Tema 3aHsATHA OO0pa3oBaTe/ibHbIC TEXHOJIOTHH, MeTOABI H GOPMBbI 00y4eHUs!
Tema 1-9 Jleknuu —  TEXHOJOIHUs UJUTIOCTPATUBHO-HATJISITHOTO oOy4eHus
(oObsicHeHne, Oecena, MyJIbTUMENA TPE3CHTALINS ), TPOOIEMHO-TIONCKOBBIC
= AKTUBHBIE TEXHOJIOTHH (ITPOOIEMHAs JICKIIHS).
3 Tema 1-9 IIpakTnyeckne 3aHATHS — TEXHOJOTUS WUTIOCTPATUBHO-HATIISIHOTO
§ oOyuenusi (oOBsicHeHHE, Oecena), y4yeOHO-HCCIEAOBATEIbCKUE AKTUBHBIC
Lo TEXHOJIOTHH  (TMOATOTOBKA  COOOIIEHHS, CaMOCTOsATEeNbHAs  pabora),
MHUKPOCKOIIMPOBAHKE; TECTOBAsI TEXHOJOTHUS; TEXHOJIOTUU MPOSKTUPOBAHUS
(ucceIoBaTeNIbCKHE).

8. MIEPEYEHDb YYEBHO-METOJNYECKOI'O OBECIIEYEHMS 111 CAMOCTOATEJBHOM

PABOTbBI OBYYAIOIIUXCHA

Buanl
CaAaMOCTOATEJNLHOM
padoThI

Tema

Oo6bem DopMBbI CAMOCTOSTEIBbHOI PadoThI
CaMOCTOSITe/IbH
0i1 padoThI

AynutopHas

Temsr 1-9

- KOHCIIEKTUPOBAHUE M3J1araeMoro Marepuana
JIEKIIMH B COOTBETCTBHH C ILIAHOM;

— BBITNIOJIHEHHE Ta00PaTOpHOIl paboTHI,

- BBIIIOJIHEHUE  3aJaHUl,  IMPEIyCMOTPEHHBIX

IUIAHOM TIPaKTHYECKOTO 3aHATUs (IPEICTaBICHBI B
YMK]D);

BueayauropHas

Temsr 1-9

158 - IpopaboTKa KOHCIIEKTA JIEKLIUH;

— yrayOJICHHBIN aHaIU3 HAYYHOU JIUTEPaTypPhl;

— MOJIrOTOBKA K JTa00OpaTOpHBIM paboTam;

— MIOJI'OTOBKA OTYETA 10 JIAOOPATOPHBIM paboTam;
— IIOJArOTOBKA COOOIIECHNS,

— BBIMIOJIHCHWE  3aJaHMK,  PEIYCMOTPEHHBIX
[UIAHOM TPAKTHYECKOTO 3aHATHS (MIPEJICTABICHBI B
YMK/);

- MOATOTOBKA K 3a4€Ty C OLICHKOM.

IIpumepHbIe TeMBbI 11 OO0 IEH Uit

1. CpaBHEHUE KJIETOUHBIX CTPYKTYpP IPOKAPUOT U IYKAPUOT.
2. JIBiokeHune 6akTepuil (C MOMOIIBIO KI'YTUKOB, CKOJIbKEHHEM, IIOJI3aHHEM).
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ApxebaKkTepuu 1 UX MECTO B SBOJIIOIIMOHHOM IpoLecce.
[{nano6akrepun. OcobenHocTu (hoTocuHTe3a U (ukcaruu cBobomHoro aszora. Juddepenuuponka y

3
4
[IMaHOOAKTepHil.
5. XKuznp OakTepuil B 3KCTPEMANIbHBIX YCIOBUSX.
6 Posib MEKpOOPraHM3MOB B KPYTOBOPOTE a30Ta B MIPHPO/IE.
7 Tunsl B3aMMOOTHOIIEHUH MUKPOOPTaHU3MOB C JIPYTUMH OpraHU3MaMHU.
8 Bupycsl u poiib KJIETKH X035MHA B UX KU3HH.
9 Bo30ynurenn GakTepraibHbIX KAIIICUHBIX HHPEKITUNI:
BO30yIUTENN AU3ECHTEPUH, OPIOIITHOTO TH(A
BO30YIUTEINb XOJIEPhI, MUIIEBbIX TOKCUKOMH(EKINH 1 HHTOKCUKAIUI
BO30OyauTenu Opyuesiesa, 60Tynusma
10 Bo30yaurenu BUPYCHBIX KHIIEYHBIX HHQEKIH: 3HTEPOBUPYCHI, BUPYCHl SHTEPAJIbHBIX TI'€MNAaTHTOB,
pPOTaBUPYCHI.
11. Bo30yaurenu npoTO30MHBIX KUIIEUYHBIX HHPEKIUI: BO30YAUTENs aMmeOnasa, TOKCOIIa3MO3.
12. Bo30yaurenu 6akTepuanbHbIX HHPEKITUOHHBIX 0OJIe3HEH:
BO30yauTeNb TU(TEPUHN, CKapIATHHBI
BO30yIUTENb KOKITIOIIA, MAPAKOKITIONIA, TYOepKyie3a
BO30YAUTENb PECIUPATOPHOTO XJIAMUAN03a, MUKOIIIIa3M03a
13. Bo30yautenu BUPYCHBIX PECHUPATOPHBIX WH(MEKIHIA: BUPYCHI TPHUIINA, KOPH, KPACHYXH, HAaTypalbHOU
OCIIBI.
14. Bo3Oyautenu rppOKOBBIX PECTTUPATOPHBIX HHPEKITHIA.
15. Bo36yaurenu 6akTepuanbHbIX KPOBSHBIX HHPEKIHMA: BO30YAUTENb YyMbl, TYJIIPEMUN, PUKKETCHO30B.
16. Bo30yaureny BUPYCHBIX KPOBSIHBIX HH(EKIHIA: BUPYC UMMYHOIE(UINTA YeTOBEKa, TeMaTUTOB.
17. Bo30ymuTenun TPOTO30MHBIX KPOBSHBIX HMHQPEKIHWA: BO3OYIUTENIM MaSIpUH, JICHIIIMAHUO30B,
TPUITAHOCOMO30B.
18. Bo30yaurenu 6akTepuanbHbIX HHGEKIUI Hapy>KHBIX TTOKPOBOB:
BO30yIUTENIb CHOMPCKOM SI3BBI, caria, CTOJIOHIKA
BO30yIUTENb CUPUITHCA, TOHOPEU
19. Bo3Oyautenu BUpYCHBIX HH(EKIINN HAPYKHBIX IIOKPOBOB: BUPYC OCIIEHCTBA, MPOCTOTO reprieca, sAirypa.
20. Bo3Oyaurenu npoTo30MHBIX HHEKIUI — BO30YIUTEIh TPUXOMOHO3A.
21. Bo30yauTenu rpuOKOBBIX HHPEKITUH.
22. Mukpoiaopa mojaocTH pra.
23. 3a0oneBaHusi pOTOBOH MOJIOCTH, BBI3BAHHBIE MUKPOOPTaHU3MaMHU.

IIpumepHBbIii IepevYeHb JTUTEPATYPHI AJs MOATOTOBKH COO0ILICHUH

1. I'yceB, M.B. Mukpobuonorusi [Tekcr]| : y4eOHUK mis cTya. OWOJI. crieruanbHOCTe By3oB / M. B.
I'yces, JI.A. MuneeBa. — 4-¢ usn., crep. — M. : Akagemus, 2003. — 464 c.
2. MuKpOOHOJIOTHS C BHPYCOJOTHEH W HMMMYHOJIOTHEH [DIEeKTpOHHBIN pecypc] : ydeb. mocoOue s

ctyneHToB By30B / C. A. TlaBioBud. - DieKTpoH. AaH. - MuHCK : Beimiimas mkona, 2013. - 800 c. : 1. : ui. -
3ars. ¢ TUTYJ. dKpaHa.

3. Mynpenosa-Bucc K.A. Mukpobuonorusi, canutapus u ruruena [Tekcr] : yueOnuk / K.A. Myapenosa-
Bucc, B.I1. [learoxuna. - M. : Uadpa-M, 2009. - 400 c.

4. Herpycos, A.N. Obmas mukpoduonorust [Tekcr] : yuebnuk / A.W. Herpycos, U.b. KotoBa. - M. :
Axanemust, 2007. - 288 c.

5. OcHOBBI MUKPOOHOJIOTHH, BUpycosorun u ummyHonoruu [Tekcr] : yuebnuk / A.A. Bopobses, 1O.C.
Kpusomenn, A.C. beikoB u np.; ITox pea. A.A. BopoOsesa, 10.C. KpuBomenna. — 2-e u3n., crep. — M. :
Axanemust, 2002. — 224 c.

6. CripaBOYHHK TEPMHHOB 10 0OIIEH MUKPOOHOIOTHH, BUPYCOJIOTHM U HUMMYHOJOTHH [ DJIEKTPOHHBIN
pecypc]. - DnekTpoH. naH. - Teepb : PULL TTMA, 2009. - 104 c. : uB. - (3ari. ¢ TuTyJ. 3KkpaHa). - octyn ¢
caiita ObC YuuBepcurerckas oubnuorexka ONLINE.
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9. ®OHJ] OHEHOYHBIX CPEACTB JUIA ITPOBEJAEHUA TEKYIIEI'O KOHTPOJISI
YCIHHEBAEMOCTH, MIPOMEXYTOYHOU ATTECTAIIUHA 110 U'TOT'AM OCBOEHUA

JANCHUIIVINHBI
Pe3yabTaT 00y4eHUus1 M0 JMCUMILINHE Bua koHTpOJIA M HaumenoBanmue
arTecTalMu OLICHOYHOI'0 CpeaCcTBa

3HAMb: Tekymmii KOHTPOIb | - TECT,
- TEOPETUYECKYI0 OCHOBY MHKPOOUOIIOTUH U - KOHTpOJbHast paboTa
BHPYCOJIOTUH B npeaenax TpeboBanuii | [lpomexyTouHas - BONpPOCHI K 3a4eTy C
(benepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATENbHBIX | aTTECTAIMS OLIEHKOM
CTaHJApTOB M OCHOBHBIX 00111€00pa30BaTENbHBIX

MpOrpamm;
- 0COOGHHOCTH CTPOCHHUSI TMPOKAPUOTHON KIIETKH,
OPHUEHTHPOBATHCS B MOP(OJIOTHIECKOM H
(G YHKIIMOHATFHOM MHOTOOOpPA3HH MPOKAPHUOT;

- 3HaeT BIUsSHUE (AKTOPOB OKPYKAIOLIEH cpebl Ha
MHKPOOPTaHU3MBI, OMOTeOXMMHYECKYFO poib
MHUKPOOPTaHU3MOB;

ymems.

- INTAHUPOBATH U OCYIIECTBIATH y4EOHBIN TIPOIECC B
COOTBETCTBUU C OCHOBHOW 00IIc00pa3oBaTeIbHON
MIPOrpamMmmoi;

- J€MOHCTPHUPOBATh OHOXMMHYECKYIO OOIIHOCTH
IPOLIECCOB, MPOTEKAOIIMX B KJIETKAX MPOKAPUOT U
JYKapHOT Ha MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE
enaoemn:

- HABBIKAMU IUIAHUPOBAHUS M TIPOBEICHHS YUCOHBIX
3aHATHI;

- METOJaMU MHUKPOCKOIIMPOBAHUSA, U3TOTOBICHUS U
OKpacKku MUKPOOHOJIOTUYECKUX Mpenaparos;
CTEepUJIM3allMU, TIOJTOTOBKUA IHUTATEIbHBIE CPEIbl,
MOJIYYEHUS HAKOIUICHHBIX M YHCTBIX KYJIBTYp
MHUKPOOPTaHU3MOB.

10. IEPEYEHb OCHOBHOM 1 JONOJHUTEJIBHON YYEBHOM JIUTEPATYPBI

10.1. OcHoBHas1 yueOHasi iMTEepaTypa
1. Tyces, M.B. Mukpobuosnorust [TekcT] : yueOHHMK s CTyA. OMOI. cnenuaibHocTel By30B / M. B. I'yces,
JLLA. Muneesa. — 4-¢ u3z., crep. — M. : Akanemust, 2003. — 464 c.
2. Emues, B.T. MukpoOuonorus [Tekcr] : yuebnuk s By3oB / B.T. Emues, E.H. Mumyctus. - m. :
Hpoda, 2006. - 444 c.
3. HerpycoB, A.M. O6mas mukpobuosnorus [Tekcr] : yueObnuk / A.W. Herpycos, N.b. KoroBa. - M. :
Axanmemus, 2007. - 288 c.
4. TIlaBnoBudy, C.A. MukpoOHOJIOTHs ¢ BUpyCOJIOruel 1 UMMyHousorueil : yaueonoe nocodue / C.A. [1aBnoBuu.
- 3-. - MuHck : Bermiinias mkona, 2013. - 800 c. - ISBN 978-985-06-2237-2 ; To xe [DnekTpoHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=235659
5. IIpaktukym mo MukpoOuosnoruu : y4de0. mocoOue anasi cTyZd. Bbicul. yued. 3aBenenuit [Tekcr] / A. U.
Herpycos [u ap.]. — M. : Akagemus, 2005. — 608 c.
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10.2. lomoaHuTEeILHAA YUeOHAS JUTEPATypa
1.  JKapukona, I'.I'. MukpoOuogorus mpoa0BOJILCTBEHHBIX TOBapoB. CaHUTApHs W TUTHEHA : YYEOHUK st
By3oB / I'.I'. J)Kapuxosa. - Mocksa, 2007. — 296 c.
2. Koporsie, A.M. MemuuuHckas MHUKpOOHOJOTUsi, MMMYyHOJorusi u Bupycosorus / A.WU. Koporses,
C.A. babuues. - 5-¢ u3x., ucnp. u gom. - CII6. : CnerJlur, 2010. - 772 c. - ISBN 978-5-299-00425-0 ; To xe
[DnexTponnsrii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=104939
3. Muxkpobuomorus [Tekct] : yued. s arporexnonoros / O.J]. Cunopenko [u ap.]. - M. : Uudpa-M, 2010.
- 286 c.
4.  Muxkpobuonorus [Dnextponnsiii pecypc] / H. I'. Kypanosa, I'. A. Kymaranze. 1. Ilpokapuorndeckas
KJIeTKa. - DJEKTpoH. JaH. - Mockaa : [Ipomereit, 2013. - 108 c. : uB. - (3ari. ¢ Tutyn. 3kpaHa). - Jloctyn ¢
caiita DBC Yuusepcurerckas oubimoreka ONLINE. - //biblioclub.ru/index.php?page=book&id=240544
5. MukpoOHOIOTHs C BHPYCOJOTHEH M HMMYHOJIOTHEH [DJICKTpOHHBIA pecypce]| : ydeOd. mocoOue ms
ctyneHToB By30B / C. A. IlaBnoBud. - DnekTpoH. gaH. - MuHck : Beimiimas mxona, 2013. - 800 c. : uB. : ui. -
3ari1. ¢ TUTYI. 3kpana. - //biblioclub.ru/index.php?page=book&id=235659
6.  MukpoOHOIOTHS C OCHOBAMH SIUAEMHOJIOTHH M METOJAaMH MHKPOOHUOIIOTUYECKUX HCCIIeIOBAHUH.
Y4eOHUK I CPpeAHUX MEIWIIMHCKUX Y4eOHBIX 3aBeneHui [DnexTpoHHbIi pecype] / B. b. COoituakos. - 2-¢
W3J1., UCIp. B J0I. - DnekTpoH. gaH. - Cankr-IlerepOypr : CrenJlut, 2011. - 616 c. : uB. - (3an1. ¢ TUTYIL
JKpaHa). - Hoctyn v cairta 9bC YHuBepcUTeTcKast OubmoTeKa ONLINE. -
//biblioclub.ru/index.php?page=book&id=105146
7.  Mynpenosa-Bucc K.A. Mukpob6uomnorus, canutapust u ruruena [Tekct] : yue6nuk / K.A. Mynperona-
Bucc, B.I1. [legroxuna. - M. : Uadpa-M, 2009. - 400 c.
8.  HerpycoB A.1. Mukpo6uonorus [Tekcr] : yueOHUK Ut cTy. BeiciL. yue0. 3aBenenuii / A.W. Herpycos,
N.Bb. Kotosa. - M. : Akagemus, 2009. - 350 c.; 2006

9.  OO0mas BUPYCOJIOTHS C OCHOBAaMH TaKCOHOMHUU BHUPYCOB IO3BOHOYHBIX [DIEKTpPOHHBIM pecypc] / A.
Cuszennos, A. ITnoraukoB [et al.]. - DmekTpon. maH. - OpenOypr : OI'Y, 2012. - 624 c. : uB. - (3ara. ¢ THTYIL.
JKpaHa). - Hoctyn c cairta 29bC YHuBepcuTeTcKas OubmoTeka ONLINE. -
//biblioclub.ru/index.php?page=book&id=259296

10. OcHOBBI MEOUIIMHCKON OaKTepUOJOTHH, BUpycOJIOrMd W wuMmMmyHosoruu [Tekcr] : pek. M-Bom

oOpa3zoBanus PO B kauectBe yued. mocoOus /i ctyneHToB By30B / mof pex. I'. M. [lly6a. - Mocksa : JIOT'OC,
2003. - 264 c.

11. OcHOBBI MHUKpPOOMOJIOTHH, BUPYcCOJOTMU W uMMmyHosoruu [Tekcr] : yuebnuk / A.A. BopoOGres, FO.C.
Kpusomeunn, A.C. beikoB u np.; ITox pea. A.A. BopoGreBa, 10.C. KpuBomenna. — 2-e u3n., crep. — M. :
Axanemust, 2002. — 224 c.

12.  OcHoBbI (pu3moONOTMU MUTaHUs, caHuTapuu U TurueHsl [Tekcr] : pal. Terp. : y4el. mocoOue uisi HaY.
npod. obpazosanus / T. A. Kauypuna. - MockBa : Akagemus, 2009. - 94 c.

13. Pybuna, E.A. Mukpobuonorusi, ¢usmonorus nuranusi, canutapusi [Tekct] : ydyeOHOe mocobue / E.A.
Pybuna, B.®. Mansiruna. - M. : ®opym, 2010. - 240 c.

14. ChopaBOYHHMK TEPMHHOB II0 OOIECH MUKPOOHOJIOTHN, BUPYCOJIOTUA W HMMMYHOJIOTHH [ DIECKTPOHHBIM
pecypc]. - Dnekrpon. naH. - Teps : PUL] TTMA, 2009. - 104 c. : uB. - (3aru. ¢ Turyn. 3kpana). - Joctyn ¢
caiita DbC Yuusepcurerckas oudimoreka ONLINE. - //biblioclub.ru/index.php?page=book&id=274926

11. IEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOU CETU «MHTEPHET», IEPEYEHb
MMPO®ECCHUOHAJIBHBIX BA3 JTAHHbIX

11.1. Pecypcol HH(pOpMALIHOHHO-KOMMYHUKALMOHHOM ceTH UHTEepHeT
1. Enunas xomnekius [{OP [Dnextponnsiii pecypc]. — Pexxum mocrtyma: http://school-collection.edu.ru/,
CBOOOAHBIN. — 3arJI. ¢ 3KpaHa.
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2. Ennnoe okHO noctynma k oOpa3oBarenbHBIM pecypcaM [DneKTpoHHBIH pecypc]. — Pexxum mocryma:
http://window.edu.ru/window, cBoGoaHBIi. — 3ari. ¢ sKpaHa.
3. Karanor o6pazoBaTenbHbIX HH(GOOPMAIIMOHHBIX PECypcoB [DNEeKTpOHHBIN pecypc]. — Pexxum nmoctyma:

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

11.2. IIpodeccuonanbHbIe 0a3bI JAHHBIX

1. Amnanutnueckas pedepaTuBHas 6a3a JaHHBIX )KypHaIbHbIX ctatei - b/l MAPC.

2. Hayunas snextponnas oudmuorexka eLIBRARY.RUhttp://elibrary.ru — monnoTekcroBasi, pedepaTuBHast
0a3a JaHHBIX.

3. OnekTpoHHass OubaMoTeka mauccepranuii Poccuiickoit rocymapcrBennoit 6ubmmorexku (OB PI'B) —
HOJIHOTEKCTOBAsE 0a3a JuccepTanuii.

4. Polpred.com O630p CMU http://www.polpred.com — ITonHOTEeKCTOBasI, MHOTOOTpacieBas 0a3a JaHHBIX
(b)

12. METOAUYECKHUE YKA3AHUA 1JIAA OBYUYAIOIIUXCSA
11O OCBOEHUIO JTUCHUIIJIMHBI

JlexunoHHbIE 3aHATHS JOJDKHBI OBITH HANpPaBJIEHbl Ha O3HAKOMJICHHE CTYACHTOB C COBPEMEHHBIM
COCTOSIHUEM MUKPOOHUOJIOTHHU U €€ 3HAYCHUEM IS U3YUEHUS IPYTUX TUCIUILIHH.

Ocoboe BHMMaHME CIEAYyeT YIENUTh NMPUMEHEHHIO TEOPETHUYECKHUX IOJIOKEHUH Kypca B IpaKTUKE
npernofaBanus. Bo BpeMs mnpakTudeckux paboT oTpabaThIBAIOTCS W TPOBEPSIOTCS HABBIKM PAaOOTHI C
MHUKPOCKOIIOM U MPUTOTOBJICHUS] MUKPOIIPENapaToB, MpaBuia paboThl U COOIIOACHUS TEXHUKU 0€30IacHOCTH.
JlaboparopHbie pabOThl HampaBiICHbl Ha HKCIEPUMEHTAIBLHOE MOJITBEPKICHHE TEOPETHUECKUX TMOJOKEHUN U
dbopmupoBaHne YUeOHBIX U TPOPECCUOHANBHBIX MPAKTHUECKUX YMEHUI U KOMIIETEHIIUH.

[Ipy moAroTroBKE CTyAEHTaMU COOOLIEHUH CIIOCOOCTBYET pa3BUTUIO MBIIUIEHUS U TBOPUYECKUX
CcrocoOHOCTEH cTyneHTa. [ BhIsIBICHHUS POOETIOB B 3HAHMSX MOCIE U3yYEHUS KKIOU TEOPETUIECKONW TEMbI
PEKOMEH/IyeTCsl BOCIIONIB30BAaThCS CUCTEMON TECTOB, Pa3padOTaHHBIX AJIS KAXJOW TeMbl, KOTOPbIE MO3BOJISIOT
OLICHUTh CTENEHb YCBOCHHS TEOpPETHUECKOro marepuana. (CaMOCTOATEIbHOE M3yYEHHE TEOPETHUECKOTO
MaTepuaja IpeanojaraeT paboTy ¢ yueOHOH, HayyHOW U crHpaBoyHOH JjuTeparypoid. Hrorom
CaMOCTOSITENIFHOTO U3yUEHHs TEOPETUYECKOTO MaTepHaa sSBISIOTCS KOHCIIEKT, CXEMBbI, TAOJIHUIIBL.

O6opynoBanust st y4eOHOM  MuKpoOumonormdeckord maboparopun (1abopaTopHas —TmoCyna,
XOJIOAWUJIbHBIE KaMepbl, TEPMOCTATbl, CYHIUJIbHBIE IIKapbl, MHUKPOCKOMHMYECKAas TEXHUKA, PEAKTUBBI,
NUTATENIbHbIE CPeJibl); KOJUIEKIHS KYIbTYP MUKPOOPTaHU3MOB, ITOCTOSIHHBIE MTPErapaThl.

13. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJOT Ui, UCTIOJAb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NIPOLECCA 11O JUCIHUIIVIMHE, IEPEYEHD
IMPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHBIX CITIPABOYHBIX CUCTEM

Nudopmanuonnsie | Ilporpammuoe odecneyeHue HNudopmanuoHHbIe CIPABOYHbIE CHCTEMbI
TEXHOJIOTUH
TexHonoruu MS Office 2007
BU3yaJIU3allu1 nporpamma st pabotsl ¢ pdf
MynsTumena- daitnamu
TEXHOJIOTHU AdobeAcrobatProfessional
mporpamMma ISl CO3JaHUs
ClHanua-moy
MicrosoftPowerPoint
Texnonoruu coopa, nporpamma aisi pabotsl ¢ pdf | Madopmanmonnsie banku Cucremsl
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(aiinamu
AdobeAcrobatProfessional
apxuBaTop WinRAR

Pabouas mporpamma
JUCIHUIIIINHBI
Koncynprantllntoc —  crpaBoYHO-IIpaBOBas

cucrema. http://www.consultant.ru/
VYHuBepcuterckas uWHOOpPMAIMOHHAS CHUCTEMa
POCCHUA (YUcC POCCHA)
http://uisrussia.msu.ru/ — TeMaTh4ecKast
9JICKTpOHHAs OmOJMoTeKa W 0aza JaHHBIX IS
UCCIICJIOBAaHUA W YYEOHBIX KypCOB B 001acTu
T'yMaHUTApHBIX HAYK.

DNeKTpOHHBIA cnpaBoyHUK “UHPOpMuUO” s
BBICIITHX y4EOHBIX 3aBEACHMI
http://www.informio.ru/

YHUBEpCaIbHbIH CTIPaBOYHHK-IHIIUKIONE NS
sci.aha.ru
OHJIaltH-3HIIMKIIoNeIus encyclopedia.ru
YHUBEpCAIbHBIM  ClIOBaph (10 OTpacisiMm)
slovar.plib.ru
BCD bse.sci-lib.com
nH(OPMALIMOHHO-TIpaBOBasi ~ cucrema [ apaHT
http://ivo.garant.ru/#/startpage:0

Texnonoruu noucka | Opaysep MozillaFirefox WNudopmannoHHbIe banku Cucremsl

uHpOpMaLUu opayzep Chrome Koncynprantllmtoc  —  cnpaBo4HO-TIpaBoOBast
cuctema. http://www.consultant.ru/
VYHuBepcurerckas WHGOPMAIMOHHAS CHUCTEMaA
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaTH4decKast
9JICKTpOHHAs OmOMMoTeKa W 0aza JaHHBIX IS
UCCIICJIOBAaHUA U YYEOHBIX KypCOB B 001acTu
T'YMaHHUTapHBIX HAYK.
OneKkTpoHHBIH crnpaBoyHUK “HMHpopmuo” s
BBICIIIUX Y4EOHBIX 3aBeJICHUI
http://www.informio.ru/
YHUBEpCaIbHBIH CTIPaBOYHHK-IHIIUKIONE NS
sci.aha.ru
OHJIaltH-3HIIMKIIoNeIus encyclopedia.ru
YHUBEpPCAIbHBIM  ClIOBapp (IO OTpacisiMm)
slovar.plib.ru
BCD bse.sci-lib.com
nH(pOpPMaIMOHHO-TIpaBOBas cucreMa ['apant
http://ivo.garant.ru/#/startpage:0

TexHonoruu MS Office 2007

00paboTku nporpamma st pabotsl ¢ pdf

uH(popMauu (atinmamu

pa3InYHBIX BUIOB AdobeAcrobatProfessional

nporpaMMa Ui CO3JaHuUs
Claia-moy

MicrosoftPowerPoint

KomMyHuKanmoHnubie
TEXHOJIOTUU

opaysep MozillaFirefox
Opaysep Chrome
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14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Jlnis peanu3anuy JUCHUILIMHBI 000py10BaHa

- y4eOHast ayguTOpus [UIsl TPOBENEHUS 3aHSATHH CEeMHUHApCKOTO THIA, OCHAIICHHAS IMOCAJOYHBIMU
MecTaMH 10 YHMCIy CTYAEHTOB (28), pabourM MeCTOM IpenojaBaTessl, B HAINYUY 110/IBOJIKA XOJOJHON BOJBI U
KaHAIM3aluU, NPUHYIUTENbHAs BEHTWIALHWSA, BBITSDKHOM mikad, mkadsl AIS XpaHEHUs 000pyrOBaHMUS,
MaTepHajoB, TEKYIIETo 3armaca XuMHUECKOH MOCY/Ibl, PEAKTUBOB JIJIsl IPOBECHUS JTa00PaTOPHOTO MPAKTHKYMa,
nepuonuyeckas tabiauua (.M. Menneneesa, mkadbl 11 XpaHEHUs] pEaKTHMBOB M MaTEpUaoB, XHUMUYECKHE
PEaKTUBBI, TOCY/a, IPUOOPHI A7 MOTyYeHHUs ¥ XpaHeHus ra3oB (annapaTsl Kunmna); MepHas nocya (0r0peTkH,
MUATIETKH, MEPHBIC KOJIOBI, IIMJIWHIPHI, MEPHBIE MPOOUPKH), XUMUYECKHE MPOOUPKH; IITATHBBI XUMHUUYECKHE,
3aUMBbI, MIPOOUPKU JJISI CXKUTAHUS, BOASHbIE OaHM, 3KCHKATOpPbI, KPHCTAIIM3aTOpbl, (apdopoBas mocyna
(TUTTIM, YallKu, CTYNKH, MECTHKU CYIIMJIBHBIA IIKad, HaOOp TEXHUYECKHUX BECOB U Jp., 00OpyqoBaHHE
COIVIACHO INEPEYHIO OIBITOB AJIS MIPAKTUYECKUX PadOT U UMEIoIIEMycsl Ha Kadeape CIUCKY pacxoja peakTHBOB
u MatepuanoB; HOyTOyk Dell, kommbroTep, MynbTuMenuitHbIi poexTop Mitsubishi, sxpan.



