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1. HEJIM OCBOEHUWA JUCHUIIJIMHBI

LensMu OCBOGHUS JAUCHUIUIMHBI «MHKPOOHOJIOTHS ¥ BUPYCOJIOTHS)  SBIISIOTCS:
(bopMUpOBaHHE CTYIEHTAMHU MPEACTABIEHHE O MHOTOOOpa3MH MPOKAPHUOTHBIX OPraHU3MOB U
apxell B CpaBHEHMM C MHPOM pacTeHWil, rpuOOB, >KUBOTHBIX, a TAaKXKE CJIOKHOCTb
B3aMMOOTHOIIEHUN MEXKy 3TUMH OPraHU3MaMU; 1aTh CTYACHTaM IIPEACTABICHUE O CTPOCHUM U
XMUMHUYECKOM COCTaBe OaKTEepUaJbHON KIETKH, BHUPYCOB paA3IMYHOIO IPOUCXOXKICHMUS,

0COOEHHOCTSIX METa00IN3Ma U CYIIECTBOBAHHS UX B SKCTPEMAIBHBIX YCIOBHSIX.

2. MECTO IUCHUIIINHBI B CTPYKTYPE OIIOIT BO

JlaHHasi TUCHUIUIMHA BXOJUT B BapuaTtuBHYyI0 yacTh (kox b1.B.OJ1.8) m nHaxoautcs B
JIOTUYECKON M COJepKaTeIbHO-METOAUUECKON B3auMOCB3M ¢ Jpyrumu dactsamu OIIOIL
[IpenmecTByronme AUCUUIUIMHBL: HCTOPHUsST OUMOJIOTHH, OMOJNOTHS Pa3BUTHUS M PAa3MHOKEHMS,
oOuras 6uonorusi, 0OTaHWKA, 300JI0THS, [IUTOJIOTHUS U TUCTOJIOTHUS,, OMOXUMHUS U MOJIEKYJSIpHAs

OMOJIOTHA.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUIA AUCIHAITIMHBI

BrinmyckHUK, OCBOMBIINIA TpOorpaMMy OakajaBpHara, JOJKEeH 001a1aTh CIeIyIOIUMU

obmenpodeccuonabHbIMU KoMrieTeHIusMU (OI1K):

3HaTh W BiIaAeTh 0a30BBIMH TIPEJICTABICHUSIMH O pPa3HOOOpa3uu OHOJOTHYECKHX
00BEKTOB, IOHUMATh 3HaYEHHUE OMOPAa3HOOOPA3Us I YCTOHIMBOCTH OHOChEphI, CIOCOOHOCTHIO
UCIIOJB30BaTh  METOJbI  HAONIONEHHs, OINUCAHWS, HICHTU(UKAUK, KIacCUPUKAIIHH,

KyJIbTHBHUPOBaHHs OHostorndeckux oobexron (OITK-3).

YMerb [NpPUMEHSATh MPUHLIMIBI  CTPYKTYpHOH U (YHKIMOHAIBHOW OpraHu3aluu
OMOJIOTMYECKUX OOBEKTOB; BIaJE€Th OCHOBHBIMH (DU3MOJOTMYECKMMU METOJaMH aHalu3a U

OLIEHKH COCTOsHHS )UBBIX cucteM (OITK-4);

Baajgern 0a30BBIMU npeaAcTaBJICHUAMU O POJIA MI/IKpO6I/IOHOFI/II/I U BUPYCOJIOTMH KaK

byHIaMEHTAILHOW OCHOBBI OMOJIOrHYecKuX Hayk u onotexnosoruu (ITK-9).



4. CTPYKTYPA U COAEP’)KAHUE IUCLHUTUIMHBI (MOYJIA)

OO6mas TpynoEMKOCTh JUCIUILIMHBI COCTABIISIET 3 3a4eTHRIX equHuIbI, 108 uac.
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COAEPXAHUE JUCIHHUIIIMHDBI

1. TIpeamer u 3aga4u MUKPOOHOIOTHH. MUKPOOHOJIOTHSI — HayKa, TPEAMETOM KOTOPOi
SIBJISIFOTCSL MUKPOCKOITHYECKHE CYIIECTBa, Ha3bIBAEMbIE MUKPOOPTraHU3MaMH, UX OHOJIOTHYECKUE
MPU3HAKH, CHCTEMATHKA, SKOJIOTHS, B3AUMOOTHOIICHHS C IPYTMMU OpPraHU3MaMH.

MukpoopranuamMbel — HauOoJiee JpeBHss (opMa OpraHu3anuu xku3Hu Ha 3emuie. [lo
KOJIMYECTBY OHU TIPEJICTABIISIOT COOOH caMyr0 3HAYMTEIbHYIO U CaMYI Pa3HOOOPa3HYIO YacTh
OpraHU3MOB, HACEISIOMIMX Ouochepy.

K MHUKPOOpPraHU3Mam OTHOCSAT: OaKTEepHUU, BUPYCHI, IPUOBI, POCTEHIITHNE,
MUKpOBojopociar. OOmmii MpuU3HaAK MUKPOOPTaHU3MOB — MHKPOCKOITUYECKHE Pa3Mephl, OHH
OTJIMYAIOTCSI CTPOCHUEM, TPOUCXOXKIACHUEM, (pusnonorueii. OHM JIETKO MPHUCTIOCAOIUBAIOTCS K
YCJIOBHSIM CYIIECTBOBAHMs, BBICOKAs BBIHOCIMBOCTh K TEILUIy, XOJIOJAY, HEIOCTAaTKy BIIary,



CIOCOOHOCTh K OBICTPOMY pPa3MHOXKEHHIO. AKTHBHO yYaCTBYIOT B Pa3lUYHBIX MPEBPALICHUIX
BELLECTB B IPUPOJIE.

MHorue MUKpOOpPraHu3Mbl UMEIOT M OTpULIATENbHOE 3HadeHHe. OHU MOTYT SIBIATHCS
BO30yAUTENsIMU OOJIE3HEH 4YeloBeKa, >KUBOTHBIX W PACTEHHUH, BBI3BIBATH IMOPYY IMHIIEBBIX
MPOIYKTOB, HAHOCS OOJIBIION yIIepO HAPOTHOMY XO3SICTBY.

JlocTrxKeHus: COBPEMEHHON MUKpPOOMOJIOTUY Oa3UPYIOTCS Ha pa3BUTHH (PU3UKU, XUMUH,
Onosoruu, OMOXUMHUU. 3a/1a4i COBPEMEHHON MUKPOOHOJIOTHH Pa3sHOOOpasHbI, CleH(pUIHbI, YTO
U3 Hee BBIICNIWICS pAJ CIEUUATM3UPOBAHHBIX IUCLUIUIMH - MEIULUHCKas, BETEpUHApHAs,
CEJIbCKOXO35MCTBEHHAs U IPOMBIIIIJICHHASL.

2. OcoOeHHOCTH CTPOEHHSI KJIIETOK MUKPOOPraHU3MOB. B 3aBHCHMOCTH OT COJep KaHUs
MypeuHa B KJIETOYHOM CTEHKE pa3jMyaloT TIpaMIIOJIOKHUTEIbHBIE M TIpaMOTpULIATEIbHbIE
OakTepuu (MO0 OTHOIICHUIO K OKpacke 1o ['pamy).

Y rpamMnojoKUTENbHbIX OakTepuil MEeNTHUIOTIMKAHOBBIM (MYypEHMHOBBINA) CIOM
coctasisieT 80 % oT macchl KieTouHoi creHkU. [lo I'pamy oHM OkpaimmBaroTcsi B CHHUM LIBET. Y
IrpaMOTpPULIATENNbHBIX OaKkTepuil NEeNnTUIOTIMKAHOBBIM cnoil cocraBisier 20 % oOT Macchl
KJICTOYHOU CTEHKHU U 10 ['paMy OHM OKpaIlIMBAIOTCS B KPACHBIN IBET.

Y rpaMnosioKUTeNbHBIX OaKTepHil HapyXHBIM CIIOM KJIETOYHOM CTEHKH COJEPKUT
JUNONPOTEUIbl,  TJIMKOMPOTEUIbl,  TEHXOEBblE  KHUCIOTHI, @y  HHUX  OTCYTCTBYET
aunononucaxapuAHsli  cioil.  Kilerounas creHka  BBITIAOUT  aMopdHON, oOHa  He
CTpyKkTypupoBaHa. [loaTromy mpu paspylieHMH MYPEHMHOBOTO KapKaca OaKTepHH MOJHOCTBHIO
TEPSIIOT KJIETOYHYIO CTEHKY (CTaHOBSATCS MPOTOIUIACTaMHU), HE CIIOCOOHBI K Pa3MHOMKEHUIO. Y
IrpaMOTpPULIATENbHBIX OaKTepUil HApYKHBIM IUIACTUYECKUH CJIOW YETKO BBIPAXKEH, COJCPKUT
JUTIOTIPOTEUIBI, JIUTIOTIOIMCAXapUAHBIA CIIOH, COCTOSIIMNA W3 Junuaa A (SHIOTOKCHMHA) U
nonucaxapuaa (O-anturena). [lpu paspylmieHUH TpaMOTPHUIATENIBHBIX OaKTepuili 00pa3yroTCs
cheporutactel — 0aKTEPUU C YACTUYHO COXPAHCHHOW KIJIETOYHOM CTEHKOM, HE CHOCOOHBIE K
Pa3MHOXKCHHUIO.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

Texnonorusa CymHocTh
TexHo/10rMsl 00BACHUTEILHO WIJIIOCTPATHUBHOIO 00y4eHMsI

Texuosorust ¢dopmupoBanus |[laHHass TEXHOJOrHMS OCHOBaHa Ha (OPMHUPOBAHHH U
MIPUEMOB YueOHO# pabOThI NPOCBEIICHUH CTYJICHTOB-OMOJIOTOB C OpraHu3ammed ux
pPENpOAYKTUBHON JesTenbHOCTH. OCHOBHAas 1elb — 3TO
BBIPa0OTKa Kak OOIIeHAYYHBIX (opraHM3aIMOHHBIX,
UHTCJUICKTYalbHbIX, WHQOPMAIMOHHBIX H Jp.), TaK U
CHeNUaNbHbIX (NpeAMETHBIX) yMeHuid. Kak mpaBumio — 3T1o
YCBOCHHE U BOCIIPOU3BEICHUE TOTOBOM yueOHOH MHMOpMaIu
C HMCTONBb30BAaHUEM CPEACTB HATJISIIHOCTH (CXEMBbI, TaOJHUIIbI,
Mpe3eHTAlNH U Jp.)

TexHOI0rMH JIMYHOCTHO-OPHEHTHPOBAHHOIO (AJaNITHBHOIO0) 00y4YeHHUs

Texnonorus CwMmbicn quddepeHInpoBaHHOTO OOy4eHHS COCTOUT B TOM,
mddepeHInpoBaHHOTO yToObl NpHUHHMMAsT BO BHHUMaHHE UHJIUBU1yaJIbHbIE
o0yueHUs O0COOEHHOCTH  KaXIOro OTIEIBHOro CTyneHTa (YypOBEHb

IMOATOTOBKHU, pa3BUTHUA, 0COOCHHOCTH MBIIJICHUA,




NIO3HABATENbHBIA UHTEPEC K MPEAMETY), OTIPEACTHUTD Ul HEro
HanOoyiee  11enecooOpa3HbIit u  SPQPEeKTUBHBIN  BUJ
JeSITeIbHOCTH, (POPMBI PAOOTHI M TUIIBI 33JaHUH.

Texnosorust oOyueHus CylHOCTP  MOJYIBHOW  TEXHOJIOTMM  3aKIIOYaeTcs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIEHTa WU C IOMOIIBIO
HpGHOI[aBaTeJIﬂ JOCTHUXXCHUU KOHerTHBIX ueﬂeﬁ y‘~I€6HO-
MO3HABATEIIBHON JICATEIHHOCTH B TPOIECCE CO CICIUATBHO
pa3paboTaHHOM MOJYyJAeM WIH (PYHKIIMOHAIBHBIM OJIOKOM,
BKJIFOYAIONIUM B CceOsl COJEpX,aHWE M CIOCOOBI OBJIAJACHHS
3THM COJCpKAHHEM

Texuosorust  GopmMupoBanus | YdeOHasi NEATEIBHOCTh pacCMaTpUBaeTCs Kak ocobas gopma
y4eOHOMU NIeATeTLHOCTH y4eOHOM aKTUBHOCTH CTYJIEHTOB, HalpaBJICHHAs Ha
npruoOpeTeHNe 3HAHUIM C TTOMOIIBIO PEIICHHs pa3padoTaHHOU
Mperno/jaBaTelieM CHCTEMbl Y4YeOHBIX 3a/ad M TECTOB Kak
(GbopMBI KOHTPOJIS 3HAHUIA.

NupopmanrionHo- [IpencraBastor  co0oil  COBOKYNHOCTh TEXHOJIOTUH,
KOMMYHHKAIIMOHHBIE obecneunBaromnX (puKcanuo nHpopMauuy, e€ 00paboTKky u
texnosioruu (MKT) nHpOpMAIMOHHBIE OOMEHBI (Tepenavy, pacrnpoCTpaHECHHE,

packpbitue). K UKT oTHOCAT KOMIBIOTEpHI, MPOTrpaMMHOE
o0ecrieueHne U CpeICTBA IEKTPOHHOM CBS3H.

6. OEHOYHBIE CPEJICTBA JJIs1 TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTPOMEXKXYTOUYHOM ATTECTAIIMY 1O HTOI'AM
OCBOEHMUSA JMCIUIIVIMHBI U YYEBHO-METOAUYECKOI'O
OBECIHEYEHUSA CAMOCTOSTEJBbHOM PABOTBI CTYJIEHTOB
Omna omnupaercs Ha OCHOBHYIO (popMy 00yueHUs — JIEKIMOHHYIO B COUYETaHUH C
nabopatopHbIMu 3aHATUSAMHU. OCHOBHBIE TPEOOBaHUSI CBSI3aHBI C HEOOXOAUMOCTBIO PACIIUPUTD
3HAHUS CTYJCHTOB, KOTOPbIE MOTYT aJIcKBaTHO OPHEHTUPOBATHCS B OTPOMHOM MOTOKE

uH(popmanuu B 006JacT MUKPOOUOJIOTHH U B €€ pa3zielsiec — BUPYCOJIOTUH.

YcBoeHue MpoiIecHHOro MaTepuala v MpoBepKa CaMOCTOSATEIbHON pabOThI CTYIEHTOB
MIPOMCXOUT B BHJI€ YCTHOTO OIpOCca Ha JIaOOPaTOPHBIX 3aHATHIX. BiaieHue TeopeTuuecKuMu u
MPAKTUYECKUMH 3HAHUSIMU U HAaBBIKAMU IIPOBEPSIETCA B XOJ1€ KOJJIOKBUYMOB U MPU BHIMOTHEHUH

KOHTPOJIBHBIX PaboT.

B sk3ameH BKIIIOYEHBI BOMPOCHI 10 MOp(hoiorun, GU3N0I0THH, PACTIPOCTPAHEHHUIO,
9KOJIOTHH, CUCTEMATUKe OAKTEepHii, pOJIM ¥ 3HAUEHUIO B Orochepe, HapOTHOM XO3SHCTBE U
3/IpaBOOXpaHEHUH, MOP(OTIOTHUH U PETUIUKAIIMNA BUPYCOB, a TaK)Ke HanboJyiee BaKHbIE METOIBI,

HU3y4acMBbIC B XO€ IMPAKTUICCKUX 3aHATHH MO MI/IKp06I/IOJ'IOFI/II/I.



Uctounnku uHpopmarun. Karanoru. bubmmorpadus. Ilarentsr. MexOuOnmuoTeyHbIi
adonement (MBA). Dnekrponnsie 60a3pl ganHbIX. [IpaBuia mowcka HaydyHOU HHpOpMauu u eé
UCIIOJIb30BAHUE.

[IpomexyTouHas aTTecTalus - IK3aMeH

6.1 IlpuMepHbIii epevyeHb BONPOCOB /I CAMOCTOSATEIbLHOH padoThl CTY1eHTOB
1. 3HaueHrne MUKPOOPTraHU3MOB B IIPUPOJIE U KU3HU YesoBeka. MopdoJorus 6akTepuil.

2. OcOOEHHOCTH CTPOEHUS KJIETOK MUKPOOPTraHM3MOB I'PaMIIOJIOKHUTENIbHBIE,
rpaMOTPHIIATEIEHBIE.

3. CucreMaruka MUKpOOpranu3MoB. [IpuHIuIb! KaccupuKauu MUKPOOPTraHu3MOB
(ecTecTBEHHas U UICKYCCTBEHHAs). ['pynimbl MPOKAPUOTHBIX, SYKAPUOTHBIX MUKPOOPTraHU3MOB

4. MeMOpaHHbIe CTPYKTYpbl OakTepHalibHbIX KIeToK. [lokosiuecs: GopMbl KJIETOK (3HIOCIIOPHI,
9K30CIOPbI, IUCThI, AKUHETHI U JP.).

5. Meta0osi13M MUKpOOPTraHU3MOB. THIIBI TUTaHUS TPOKAPUOT. DHEPreTUYECKUI META00IU3M
IPOKapHOT. bruoxumuueckoe eAMHCTBO MPOLECCOB META00IN3MA.

6. Brniusinue ¢akTopoB BHEIIHEN Cpeibl HA POCT MUKPOOPTaHU3MOB.

7. 3nauenue otkpeiTua .M. UBaHOBCKOTO. DTanbl pa3BUTHSI BUPYCOJIOTHH.
8. [Ipupona, Mmopdosorus 1 OCHOBHBIE CBOMCTBA OakTepro(daros.

9. MeToapl KyTbTUBUPOBAHUSI BUPYCOB

10. CucremaTtuka BupycoB. OcoOeHHOCTH Kiaccupukaruu BUpycoB. OCHOBHBIE KpUTEPUHU
TaKCOHOMHMYECKOH Kaccu(UKaIi BUPYCOB

11. KynpTypsl KJIETOK IS BBISIBJICHUS BUPYCOB. KylbTypbl OpraHoB aiisi oOOHapyKeHUS
BHUPYCOB.

12. Kypunbsle s5MOPHOHBI IPU AUATHOCTUKE BUPYCHBIX HH(MEKIMii. MeTo bl 3apakeHHsi BUPYCOM
KYpPUHOTO SMOpHOHA

13. )KuBoTHble MOAenH 17151 0OHapykeHus BupycoB. Unentuduxanus supycos. KauecrBeHHoe
oTmpe/ieNieHue BUPYCOB.

14. LHuronatuueckue 3¢ ekt BUpycoB. bismkooOpasoBanue Bupyca. Tenbiia BKIIOYSHHIA
BHUPYCOB.

15. KonmnuecTBeHHOE ONpCACIICHUEC BUPYCOB. OnpeneneHHe I/IH(I)CKI_[I/IOHHOCTI/I BUPYCOB.

16. Moposiorus BupycoB. BrisiBiieHne BUPYCHBIX aHTUT€HOB ( Ar ). BrIsiBIIeHHEe BUPYCHBIX
YaCTHULI.



6.2 TemaTuka J1aGOPATOPHBIX 3aHSITHH MO TUCHHILIHHE « MHKPOOHOJIOTHSI 1
BHPYCOJIOTHSI»
1. OcHoBHBIC TTpaBMIIa PAOOTHI B MUKPOOHOJIOTHIECKOW Tab0opaTopuu .

2. [lpaBuna crepuin3aluy U MOATOTOBKA MOCYAbl U MHCTPYMEHTOB JJIsi 1aOOpaTOPHOM

paboTHI.

3. Metonbl cTepuin3yromeid MUKpO(UIBTPALIUN COIEBBIX PACTBOPOB .

4. OcHOBHBIE TMpUEMBbI pabOThl Ha CBETOBBIX MHKpPOCKOMax. MeToabl MOATOTOBKHU
IIpenapaToB JUIsl CBETOBOM MUKPOCKOIMH: pa3aBiCHHas KAl U «BUCAYAs KAIULsD».

5. OsnakomiyieHue u pabora c mpubopoMm g omnpeaeneHuss pH pactBopoB Tuma

«IKCIepT?.

6.2. Bonpochkl k 3k3aMeHALMOHHBIM OWJIeTaM 10 AucuMILINHe «MHKpoOHoJIorus U
BHPYCOJIOT U

1. PaboTer A. JleBenryka, JI. [1acrepa, P. Koxa, 3HaueHne B pa3BUTHHU U CTAHOBJICHUH
MEIUIIMHCKON MUKPOOUOJIOTHH.

2. .. MeunukoB u I1. Opnux. OTKpbITHE KIETOYHBIX U TYMOPAJIbHBIX (aKTOPOB
MMMYHUTETA.

3. JI.W. VIBaHOBCKHI1 — OCHOBOIIOJIOKHUK BUPYCOJIOTUU. DTalbl pa3BUTHUSI BUPYCOJIOTHH.
JlocTrKeHHs1 COBPEMEHHON MEIUIIMHCKOW BUPYCOJIOTHUH.

4. OCHOBHBIE TTPUHITUIIBI KIaccupuKauy 0akTeprid. TaKCOHOMUYECKHE KaTeropuu (B,
ITaMM, KJIOH, YUCTast KyJIbTypa, CMEIIaHHas KyJIbTypa).

5. Mopdosorust, yaeTpacTpyKTypa U XUMHUYECKUH COCTaB OaKTEPHil.

6. Metoapl okpacku Oaktepuii. Kpacurenn. MexaHu3m B3auMOJACHCTBUS KPACUTENS C
OTJIeIbHBIMU CTPYKTYpamMu OakTepraibHOM KieTku. Okpacka mo ['pamy.

7. Knerounas crenka rp(+) u rp(-) 6akTepuii, CX0JICTBO U OTIINYHSI.

8. Karncyma 6akrepuii. MeTo bl BHISIBIICHHS.

9. XKryruku, mumm 6aktepuid. MeTO bl BBISBIICHUS.

10. Criopsl 6akTepuii. MeTO1bI BBISBICHUSI.

11. TlonsaTtue o BUpyce, BUPHOHE. DTaNbl CTAHOBICHUS U PA3BUTUS BUPYCOJIOTUH, POJIb
J.W. IBanoBckoro. CoBpeMEHHbIE TOCTHKEHHSI BUPYCOJIOT U U.

12. Mopdonorus, yneTpacTpyKTypa, XUMUYECKH cocTaB BupycoB. [IpuHiunuansHoe
OTJINYHME BUPYCOB OT OaKTEPUI.

13. Penponaykuus BupycoB. OCHOBHBIE CTa/IMW B3aUMOJCHCTBHS BUPYCOB C KIETKOM
XO03sHHA.

14. ITpuHIUIBI KIacCU(pUKALUN BUPYCOB.

15. bakrepuodaru. Mcropust OTKpbITHS, MOPPOIIOTHS, YIbTPACTPYKTYpPa, XUMHUUECKHH
COCTaB.

16. JlelicTBie Ha MUKPOOPTraHU3MbI ()aKTOPOB OKpYXkarolei cpebl ((pu3nYecKux,
XUMUYECKUX, OMOJIOTHUECKUX).



17. AHTUMHKpPOOHBIE MEPOTIPUATHS B IPO(PUIAKTHKE U JICYCHUN MH(PEKIIMOHHBIX
0oJ1e3HEH.

18. Mopdomnorust 6akrepuii. Dopmbl ¥ pazMepbl OaKTepUATHHON KIETKH.
19. Yuctele KyabTypbl MUKPOOPTaHU3MOB. METOTbI TTOJTydeHUS M Ha3HAYCHUE.

20. KynpTHBHpOBaHHE a3POOHBIX U aHAIPOOHBIX MUKPOOPTaHU3MOB.

21. Knaccudukanus MUKpOOPraHU3MOB IO TUTIAM MMUTAHUS U CIIOCOOAaM MOTY4ICHUS
SHEpPruu.

22. Poct Mukpooprann3mMoB. OCHOBHBIE MTapaMeTPhl 1 0COOEHHOCTH OTIENBHBIX (pa3 pocTa.

23. Poct G6akTepuil B HENPEPHIBHBIX U NEPUOANYECKUX KYIbTYpPaXx.

24. JleticTBue GU3NYECKUX U XUMHUECKUX (PAKTOPOB Ha POCT MUKPOOPTaHHU3MOB.

25. Ilpupoia aHTUMHUKPOOHBIX BELIECTB U METO/IbI ONIPEIENIEHNS YyBCTBUTEIBHOCTH
MHUKpPOOPIaHU3MOB K aHTHUOMOTUKAM.

26. IloHatue o crepuan3alnuy 1 1€3UH(EKINH.

27. MeTtabonu3m MUKpOOpraHu3MoB. OCHOBHBIE TIPEICTABIICHUS.

28. Tpancnopt BemecTB y NpokapuoT. IIoHsTHE 0 TPOTOH-ABMKYILEN CHJIE.

29. OkcureHHbIl POTOCUHTE3 Y MPOKAPHOT. TpaHCTIOPT 31eKTPOHOB. VICTOUHUK SHEPTUH.
[Ipumepsl.

30. AspobHoe nbrxanue Oaktepuid. CTpoeHUE ABIXaTeIbHON e Y OaKTepHUid.

31. AHaspo6Hoe apixanne. MUKpOOpraHu3Mbl, BOCCTaHABIMBAIOIINE HUTPATHI, CyIb(haThl U
Jpyrye CoeIMHEHUSI.

32. XKuBoTHBIC MOJIEH 711 OOHAPYKEHHSI BUPYCOB.

33. Kypunble SMOpHOHBI TP TMarHOCTUKE BUPYCHBIX MH(MEKITHIA.

34. luronatuaeckue 3¢ hekTsl BUpYCcOoB. bismkooOpazoBanue Bupyca. Tenblia BKIIOUCHUH
BHPYCOB.

35. KonnuectBeHHoe omnpeaeneHue BupycoB. OnpezeneHue NHPEKIUOHHOCTH BUPYCOB.

7. VAEBHO-METOMYECKOE 1 MTHOOPMAILIMOHOE OBECIIEYEHUE
JTMCLUATUTMHBI (MOTYJIST)

OcHoBHas1 uTEparypa:

1. PykoBOJCTBO 10 BUPYCOJOTUH. Bupychl 1 BUpyCHBbIE HH(EKIINH YeIOBEKa U
XKUBOTHBIX: [HayyHoe uznanue] / [. K. JIbBoB [u 1p.]|; MUHHCTEPCTBO 3paBOOXpaHEHUS
Poccun, Hayuno-uccnegoBarenbckuii HHCTUTYT Bupycosioruu umenu /1. M. iBanosckoro,
Hayunslii coBet o Bupycosnoruu; nox pen. . K. JIsBoBa .— MockBa: MeaunuHckoe
nH(pOpMalMOHHOE are’TcTBo, 2013 .— 1197 c.

2. MeaunmHckasi MEKpoOHosorus. BupycHbie 601e3HU [ DNEKTpOHHBIN pecypc]: yuebHoe
noco6ue / mox pea. H. JI. FOmyxka. - M. : TDOTAP-Meaua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970435847.html



http://www.studentlibrary.ru/book/ISBN9785970435847.html

3. MeauuuHcKasi MUKpOOHOJIOTHSI, BUPYCOJIOTHsl U UMMYyHoorus: B 2 T. Tom 1.
[DnexTponHsbIi pecypc]: yueonuk / [Tox pen. B.B. 3sepeBa, M.H. Boituenko. - M. : [DOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

4. MeauuuHckas MUKpOOHOJIOTHUS, BUPYCOJIOTUs 1 UMMYyHoJiorus. B 2 1. Tom 2.
[DnexTponHbIit pecypc]: yueonuk / [Tox pen. B.B. 3sepeBa, M.H. Boituenko - M. : TDOTAP-
Menwua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html

5. MUKpOoOHOJIOTHS, BAPYCOJIOTHS: PYKOBOJICTBO K IPAKTHUECKUM 3aHSATHIM
[DnmexTponHEIH pecypc]: yuaeb. mocooue / 3eepeB B.B. [u ap.]; mox pea. B.B. 3sepea, M.H.
boriuenko - M.: I'D0TAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970434956.html

JlonosiHUTeIbHASA IMTEPATYpA:
1. Mukpo61oorus, BUPycoJIOrusi 1 UMMYHOJIOTHUS: PYKOBOJICTBO K JJAOOPATOPHBIM

3aHATUSIM [ DIEKTPOHHBIN pecypce] : yueb. mocobue / mox pea. B.b. CooituakoBa, M.M.
Kapanana. - M. : I'DOTAP-Menua, 2015.
http://www.studentlibrary.ru/book/ISBN9785970435755.html

2. "Muxkpo6uosnorus [ DneKTpoHHbIN pecypc] : yuel. IS CTYA€HTOB YUPEXKACHUN BBICIIL
npod. oOpazoBanus, oOyqaronuxcs no crenuantbHocT 060301.65 "dapmanus'/ mox pexn. B.B.
3BepeBa, M.H. boituenko - M. : [DOTAP-Menua, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970427989.html

3. buosnorus: MeuIHCKass OMOJIOTHS, TEHETUKA M TIApa3UTOJIOTHsI [ DJIIEKTPOHHBII
pecypc] : yue6nuk s By30B / A.IL Ilexos. - 3-¢ u3n., crepeotun. - M. : [DOTAP-Menua,
2014. - http://www.studentlibrary.ru/book/ISBN9785970430729.html

4. Nudexknuonnple 00730 [ DIEKTPOHHBIN pecypc] : yueOnuk / Anukeesa I'. K. u np.;
ITon pen. H. JI. FOmyxa, FO. . Benreposa. - 2-¢ uz., nepepad. u goim. - M. : I'D0OTAP-Menua,
2016. - http://www.studentlibrary.ru/book/ISBN9785970436219.html

5. Hazapsko M. JI. HanoTexHo0r1M B OHOJIOTHY : [MCIIOJIb30BaHIE HAHOTEXHOJIOT M
JUIS 1eJIeHaNpaBIeHHOTO U3MEHEHUs] B3aMMOOTHOILIEHUH BUPYCOB, OaKTepHii, 6aKTepOUI0B C
BoicinMHU pactenusiMu| / M. J1. Hazapeko // HanoTexHoJioruu: Hayka v MpOU3BOJICTBO .— b.M.
— 2016 .— Ne 2 — C. 63-67.

6. Kpacuukosa JI.B. Mukpo6uosorus : yaedbHoe nocoOue /i By30B MO CHELMaIbHOCTH
260202 ".— Canxkrt-IletepOypr : Tpounkwuii mocrt, 2012 .— 293 c.

7. Tlonomape Anekceit [lerpoBuy. DIeKTpOHHAsE MUKPOCKONIHS HAHOOAKTEpUA 1
Apyrux npeacraButeneil Mukpo- u Hanomupa / A.I1. ITonomapes. — Binagumup: UIT Xypasnépa.

—2011.-180c.


http://www.studentlibrary.ru/book/ISBN9785970436417.html
http://www.studentlibrary.ru/book/ISBN9785970436424.html
http://www.studentlibrary.ru/book/ISBN9785970435755.html
http://www.studentlibrary.ru/book/ISBN9785970427989.html
http://www.studentlibrary.ru/book/ISBN9785970430729.html
http://www.studentlibrary.ru/book/ISBN9785970436219.html

8. EmuieB B.T. Mukpobuoiorusi: yaeOHUK /i OaKaaaBpoB: YIeOHUK I BY30B IO
HAIpaBJICHUSM H CIEIHATIBHOCTIM arpoHomMuyeckoro oopazosanus / B. T. Emues, E. H.

Mumryctus .— 8- m3., ucnp. u gorn. — Mocksa: FOpaiit, 2014 .— 445 c.
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1. HEJIM OCBOEHUWA JUCHUIIJIMHBI

LensMu OCBOGHUS JAUCHUIUIMHBI «MHKPOOHOJIOTHS ¥ BUPYCOJIOTHS)  SBIISIOTCS:
(dbopMuUpOBaHHE CTYICHTaMHU IPEICTABICHHE O MHOTOOOpPa3WU MPOKAPHOTHBIX OPraHU3MOB U
apxell B CpaBHEHMM C MHPOM pacTeHWil, rpuOOB, >KUBOTHBIX, a TAaKXKE CJIOKHOCTb
B3aMMOOTHOIIEHUN MEXKy 3TUMH OPraHU3MaMU; 1aTh CTYACHTaM IIPEACTABICHUE O CTPOCHUM U
XMUMHUYECKOM COCTaBe OaKTEepUaJbHON KIETKH, BHUPYCOB pa3JIMYHOIO IPOUCXOXKICHMUS,

0COOEHHOCTSIX MeTa0OIM3Ma U CYIIECTBOBAHMS UX B SKCTPEMAIBHBIX YCIOBHSIX.

2. MECTO IUCHUIIINHBI B CTPYKTYPE OIIOIT BO

JlaHHasi TUCHUIUIMHA BXOJUT B BapuaTtuBHYyI0 yacTh (kox b1.B.OJ1.8) m nHaxoautcs B
JIOTUYECKOM M COJepkKaTelbHO-METOANYECKON B3auMocBs3u ¢ apyrumu vactsamu OIIOIL
[IpenmecTByronue AUCUUIUIMHBL: HCTOPHUsST OWMOJIOTHH, OMOJNOTHS Pa3BUTHUSL U PA3MHOKEHMS,
oOmass Ouoorus, OOTaHWKA, 300JI0THS, IUTOJIOTUSI M THUCTOJIOTHS, OMOXUMHS U MOJIEKYJIApHas
ouosorus.

3. KOMIIETEHIIMU ObYYAIOILIET' OCH, ®OPMHUPYEMBIE B PE3VIJIbTATE
OCBOEHUIA ANCIHAITJIMHBI

BEITyCKHHK, OCBOMBIIHIA IPOTpaMMy OakaaBpHuara, JI0JKeH 00JI1aaTh CIeAYOMIIMA
obuienpodeccronanbHbiMu kKomnereHuusiMu (OI1K):

3HaTh W BiIaAeTh 0a30BBIMH TIPEJICTABICHUSIMH O pPa3HOOOpa3uu OHOJOTHUECKHX
00BEKTOB, TOHUMATh 3HaUYEHNUE OMOPa3HOOOPA3Us I YCTOMYMBOCTH OMOC(Ephl, CHOCOOHOCTHIO
UCTIONb30BaTh  METONbI  HAONIONEHWs, OINWUCAHWSA, HICHTU(DUKAIUK, KIacCUPHUKAIIHNH,
KyJbTUBHUPOBaHHs OHostorndeckux oobekros (OITK-3).

YMerb TPUMEHATH TPUHIUIIBI  CTPYKTYpPHOH M (PYHKIIMOHAIBHOW OpraHU3aIluf
OMOJIOTHYECKHX OOBEKTOB; BJIAJETh OCHOBHBIMH (PH3MOJOTMYECKUMHU METOJAMH aHalli3a H
OILIEHKH COCTOsHHS )UBBIX cucteM (OITK-4);

Bnagers 0a30BBIMH TIPEACTaBICHUSMH O POJIM MHUKPOOHOJIOTMH U BHPYCOJIOTHH Kak
(byHIaMeHTaIbHOM OCHOBBI OMOJIOTHYEeCKUX HayK B OroTexHoaoruu (ITK-9).

4. CTPYKTYPA U COAEPXXAHUE ANCHUITIIMHBI (MO YJIA)

OO61as TpyA0EMKOCTh AUCHHUILIMHBI COCTABISET 3 3a4eTHBIX equHuIIbI, 108 uac.

DopMbl
g TEKYIIEro
3) 9 ObeM KOHTP OIS
o, |9 | Bunsl yaeGHOM pabOTHI, 0 y p
5 |3 yueOHOU YCIIEBAEMOCTH
No Paznen S | S |BKIIIOYasg cCaMOCTOSITEIbHYIO
S | x paboTHI, ¢ (no neoensim
/o JUCLUTUTUHBI o |5 paboTy CTYIEHTOB
O |g NpUMEHEHHEM cemecmpa)
&) U TPYIOEMKOCTH (B Yacax) HTepaKTHBHE] (bopma
X METOAOB(B  |[IPOMEXKYTOUHOH
yacax / %) |arrecranuu (no

12



cemecmpam)

Jlexuun
[IpakT.3aHAT.
JIa6. paboTsl
paboThI
KII/KP

KonTtponbhbie
CPC

1 | [Ipeamer u 3amaun
MUKPOOHOJIOTHH.
Hcropus pazsutus
MUKPOOHOJIOTHH.

Jnariere 5 | |2 5 30 3,5/50%
MHUKPOOPTaHU3MOB B
MIPHUPOJIE U )KU3HU
YeJIoBeKa.
Mopdonorus

OakTepuil.

2 OcobenHoctH
CTPOCHHUS KIETOK | 5 2 5 37 3,5/50%
MHUKPOOPraHU3MOB.

Bceero 4 10 67 7/50% Dk3ameH -27

COAEPXAHUE JUCIHHUITINHDBI

1. IlpenmeT u 3amaun MUKpoOHOIOTHH. MUKpOOHOJIOTHS — HAayKa, MPEIMETOM KOTOPOH
SIBJISIFOTCSI MUKPOCKOITMYECKHE CYILECTBA, Ha3bIBAEMbIE MUKPOOPraHU3MaMu, UX OMOJIOTUYECKUE
MPU3HAKU, CUCTEMATHKA, YKOJIOTHS, B3aUMOOTHOILIEHUS C APYTUMH OpPraHU3MaMH.

Mukpoopranu3mel — HamOojee ApeBHss (opma opraHu3auu XKU3HH Ha 3emie. [lo
KOJIMYECTBY OHU IMPEICTaBISAIOT cOO0M camylo 3HAUUTENbHYIO U CaMyl0 Pa3HOOOPa3HYIO 4acTb
OpraHU3MOB, HACEISAIOIMMX Orochepy.

K MHUKpPOOpraHu3Mam OTHOCST: OaKTepUH, BUPYChI, TPUObI, IPOCTEUIIIHE,
MUKpoBoJiopocid. OOmmii mpU3HaK MUKPOOPTaHW3MOB — MHUKPOCKOIMYECKHE pa3Mepbl, OHU
OTJIMYAIOTCSI CTPOCHUEM, IPOUCXOXkAeHueM, (usnonorueil. OHM Jerko MpUcrnocadIuBarOTC K
YCIOBUSIM CYIIECTBOBAHHS, BBICOKAs BBIHOCIMBOCTH K TEITy, XOJOJy, HEAOCTaTKy BJAary,
CIOCOOHOCTh K OBICTPOMY Pa3MHOKEHHIO. AKTUBHO YYacTBYIOT B Pa3JIMYHBIX MPEBPAIICHUSIX
BEIIECTB B MPUPO/IE.

MHorue MuUKpoOpraHM3Mbl UMEIOT U OTpULATENbHOE 3HaueHHue. OHU MOTYT SIBISATHCA
BO30OymuTenssMu OoJie3HEH ueloBeKa, >KUBOTHBIX M PACTEHUM, BBI3BIBATh MOPYY MHIIEBBIX
MIPOJIyKTOB, HAHOCS OOJIBIION yIIepO HAPOJAHOMY XO3SHUCTBY.

JlocTukeHns: COBPEMEHHON MUKPOOHOIOTUN 0a3UPYIOTCS Ha Pa3BUTHH (PU3UKU, XUMUH,
O0uonoruM, OMOXUMHUH. 3a1a4l COBPEMEHHOM MUKPOOHOJIOTUN Pa3HOOOpa3HbI, crieln(UYHbI, 4TO
W3 HEe BBIICNWICS psAJ CHEUATN3UPOBAHHBIX AUCHMIUIMH - MEIWLMHCKas, BeTEepUHapHasi,
CEeNbCKOXO35MCTBEHHAS! Y IPOMBIIILJICHHAS.

2. OcoOGeHHOCTH CTPOEHHS KIETOK MUKPOOPraHU3MOB. B 3aBHCHUMOCTH OT COJAep KaHUS
MypeHHa B KJIETOYHOM CTEHKE pa3iMyaloT TPAMIIOJIOKHUTEIbHbBIE W TPaMOTPUIATEIbHbIC
OakTepuu (M0 OTHOIICHHUIO K OKpacke 1o ['pamy).



Y  IpaMmoJiIoOKUTENbHBIX OakTepui MENTUIOTIMKAHOBBIA (MYpEHHOBBINH) CIIOU
coctasisieT 80 % oT macchl kKieTouyHoU cTeHkU. [lo I'pamy oHM OKpammMBaroTCs B CHHUN LBET. Y
IpaMOTpPULIATENIbHBIX OaKkTepUil MEeNTUIOTIMKAHOBBIM cioil cocraBiaser 20 % oT Macchl
KJICTOYHOM CTEHKHU U 110 I'paMy OHM OKpaIMBAIOTCS B KPACHBIN LBET.

VY rpaMnosiokUTeNbHbIX OaKTepUil HapyKHBIM CJIOM KJIETOYHOM CTEHKH COJEPKUT
JUNONPOTEUIbl,  IJIMKONPOTEUIbl,  TEHXOEBbIE  KHUCIOTBI, @y  HHUX  OTCYTCTBYET
JUMONONNCAXapuaHblii  crmoid.  Kietoynas  creHka  BBITISAMT — amMOopdHOH, OHa  HE
CTpyKTypupoBaHa. [loaToMy mpu pa3pylmieHHHM MYPEMHOBOTO Kapkaca OaKTepHH MOJHOCTBHIO
TEPSIIOT KJIETOYHYIO CTEHKY (CTAHOBSTCS IPOTOILUIACTAMU), HE CIIOCOOHBI K Pa3MHOXKEHHUIO. Y
IrpaMOTpPULIATENbHBIX OaKTepUl HapyKHbBIM IUIACTUYECKUN CJIOM YETKO BBIPAXKEH, COJEPIKUT
JUNONPOTEUIbl, JIUMOIOJINCAXAPUIAHBIA CJIOW, cocTOSAIMU M3 aunuga A (3HIOTOKCHHA) U
noyucaxapuaa (O-anturena). [lpu paspylmieHUH TpaMOTPHUIATENBHBIX OaKkTepuil 00pa3yroTCs
ceporuiactel — OaKTEpUU C YACTUYHO COXPAHEHHOW KIIETOYHOM CTEHKOW, HE CIOCOOHBIE K
Pa3MHOKEHHIO.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

Texnonorusa CymHocTh

TexHoJ10rMs 00BbACHUTEIBHO WIIKOCTPATHBHOIO 00y4YeHUs

Texuosorust ¢dopmupoBanus |[laHHas TEXHOJOTHMS OCHOBaHa Ha (OPMHPOBAHHH U
MPUEMOB yUeOHOU pabOThI MPOCBEIICHUH CTYACHTOB-OMOJIOTOB C OpraHu3alued ux
pENpPOYKTUBHON JesATebHOCTH. (OCHOBHasi 1elb — 3TO
BBIpaOOTKAa  Kak  OOIIECHAyYHBIX (opraHu3aMOHHBIX,
UHTEIJICKTYaJdbHbIX, HH(OOPMALIMOHHBIX © Jp.), TaK H
cHenuanbHbIX (MpeaMeTHbIX) ymeHuil. Kak mpaBuno — 310
YCBOEHHWE W BOCIIPOM3BEICHNE TOTOBOM yueOHOU MHBOpMAIII
C HCMOJb30BAaHUEM CPEACTB HATJISIAHOCTH (CXEMbI, TaOJIUIIbI,
MIPE3CHTALIMH U JIP.)

TexH0JI0rMH JTUYHOCTHO-OPUEHTHPOBAHHOIO (a1aNITUBHOI0) 00yUeHUus

TexHonorus CwMmbicn nuddepeHInpoBaHHOTO O0yYeHHST COCTOUT B TOM,
mddepeHInpoBaHHOTO 4TOOBl NPHHUMAsT BO BHUMAaHHE WHIUBUTyaIbHBIE
oOy4yeHHs O0COOCGHHOCTH  K&XIOro OTICIBHOrO CTyneHTa (ypOBEHb
HIOJITOTOBKH, pa3BUTHSA, 0COOCHHOCTh MBILIUICHUS,
NI03HABATENIbHBII HHTEPEC K MPEIMETY), OTIPEACIHUTD Ul HErO
HauboJiee  1eIeco00pa3HbIi u  3pQdeKTUBHBIN  BUJ

JesITeNbHOCTH, (POPMBI paOOTHI U TUIIBI 3a/IaHUH.

TexHonorus O6y‘~IeHI/I$I CYIJ_[HOCTL MOI[y.]'II;HOﬁ TCXHOJIOTUHN 3aKJII04acTCA B
CaMOCTOATCIIbBHOM CO CTOPOHBI CTYACHTA WM C ITOMOIIBIO
npenoaaBareiid  IOCTHXKXCHUHU KOHKPCTHBIX Henen yqe6Ho-
MO3HABaTEIbHON JIeSITEILHOCTH B nponecce Co CreuruaJIbHO
p33pa6OTaHHOM MOAYJIEM HIIH (bYHKLII/IOHaJ'IBHHM 6J'IOKOM,
BKJIIOYaronmymM B ce0s COJCpKaHUC " CIIOCOOBI OBJIaACHUA
9THUM COACPIKAHUECM

Texnonorust QgopmupoBanus | YueOHas JeATENbHOCTh paccMaTpuBaeTcsi kKak ocobas (opma
y4eOHOIl IeITeTbHOCTH y4eOHOIl ~ aKTMBHOCTH CTYJEHTOB, HalpaBlIeHHas Ha
npuoOpeTeHne 3HaHUN ¢ TIOMOIIBIO PElIeHUsT pa3paboTaHHOMN




mpernoaBaTesieM CHCTEMBl YYeOHBIX 3aJad M TECTOB Kak
(hOpPMBI KOHTPOJISI 3HAHUH.

WudopmanronHo- [IpencraBnsior  co00il  COBOKYIHOCTB TEXHOJIOT UM,
KOMMYHHUKAIIHOHHBIE obecnieunBaromux (ukcanuo napopmaruy, e€ 0opaboTky u
texrosioruu (UKT) uH(pOpMaIlMOHHBIE OOMEHBI (mepemady, pacHpoCTpaHEHUE,

packpbitue). K UKT oTHOCAT KOMIBIOTEpHI, NMPOrpaMMHOE
o0ecrieyeHHe U CPeICTBA IEKTPOHHOM CBS3H.

6. OHEHOYHBIE CPEJICTBA JIsA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, ITPOMEXKXYTOUYHON ATTECTALIIUU 1O UTOTI'AM
OCBOEHMSA [IMCIIUIIVIMHBI U YYEBHO-METOANYECKOTI'O
OBECHEYEHHUA CAMOCTOSATEJBbHOM PABOTBI CTYJIEHTOB

Omna onmpaeTtcst Ha OCHOBHYIO (hopMy OOy4deHUs — JICKIIMOHHYIO B COYETAHUH C
nabopaTopHbIMU 3aHATUAMHU. OCHOBHBIE TPEOOBaHUSI CBSI3aHbI C HEOOXOAUMOCTBIO PACIIUPUTD
3HAHUS CTYJEHTOB, KOTOPbIE MOTYT aJIeKBATHO OPUEHTUPOBATHCS B OTPOMHOM MOTOKE
nHpopmanuu B 00JacTU MUKPOOUOJIOTHH U B €€ pa3ziesie — BUPYCOJIOTHH.

YcBoeHue MpoiIeHHOTo MaTepHala 1 MpoBepKa CaMOCTOATENbHON pabOThI CTY/IEHTOB
MIPOMCXOJUT B BHJI€ YCTHOTO OIpOCca Ha JIabOpaTOpHBIX 3aHATHIX. Bianenue TeopeTuueckuMu u
MPaKTUYECKUMH 3HAHUSIMU U HaBbIKaMU IIPOBEPSIETCS B X0/1€ KOJJIOKBUYMOB U MPY BBINOTHEHUH
KOHTPOJIBHBIX padoT.

B sKk3aMeH BKITFOUEHBI BOIIPOCHI IO MOPQOIIOTHH, (PU3UOJIOTHH, PACTPOCTPAHEHUIO, SKOJIOTHH,
cUcCTeMaTHKe OaKTepuid, pOJIM U 3HAYCHUIO B Orocdepe, HapoTHOM XO3SHCTBE U
3[IPaBOOXpaHEHUH, MOP(OJIOTHH U PETUTUKAIIMHA BUPYCOB, a TAKXKe HanboJiee BaKHBIC METOIbI,
M3ydaeMble B X0JI€ TIPAKTHUECKUX 3aHATUH 110 MUKPOOHOJIOTHH.

Ucrounukn wundopmarnuu. Kartamoru. bubmmorpadmus. [larentsl. MexOnOmmoTeuHbIit
adonemeHT (MBA). Dnektponnbie 60a3bl JaHHBIX. [IpaBuia moncka HaydHOU MHGOPMAIMU U €€

HCIIOJIB30BAHUC.

HpOMe}KYTOLIHaH arrecranuusa - 3K3aMCH

6.1 IlpuMepHblii epeyeHb BOMPOCOB /IJIsl CAMOCTOSITEILHOMH PadoThI CTY/IEHTOB
1. 3HaueHue MUKPOOPTaHU3MOB B MPUPOJE U )KU3HU YesoBeka. Mopdomorus 0akrepuii.

2. OcobenHocTH CTPOCHUS KIICTOK MUKPOOPIraHU3MOB I'PAMITIOJIOKHUTCIIbHBIC,
I'paMOTPHULIATCIIBHBIC.

3. Cucremaruka MUKpOOpranu3MoB. [IpuHIMITEL Kiaccu(puKauil MUKpOOPTraHU3MOB
(ecTecTBeHHas M HCKYCCTBEHHAsA). I'pymIibl MPOKApHUOTHBIX, 3YKaPUOTHBIX MUKPOOPTaHU3MOB

4. MemOpaHHBIE CTPYKTYpBI OakTepHalbHbIX KIeTOK. [lokosuecs GopMbl KIETOK (3HAOCTIOPSI,
9K30CIOPbI, IUCThI, AKUHETHI U JP.).



5. Metaboi113mM MUKPOOPTaHU3MOB. THIIBI MUTAHUS TPOKAPHOT. DHEPreTHUECKUI MeTaboIu3M
IPOKapHOT. buoxumMuyeckoe eTMHCTBO IPOLIECCOB META00IM3Ma.

6. Bausinue ¢akTopoB BHEIIHEH cpeibl HA pOCT MUKPOOPTaHU3MOB.

7. 3nauenue otkpeitus .M. UBaHOBCKOTO. DTansl pa3BUTHS BUPYCOJIOTHH.
8. Ilpupona, MmopdostoTHs 1 OCHOBHBIE CBOWCTBA OakTeprodaros.

9. MeTo1pl KyJIbTUBUPOBAHUS BUPYCOB

10. Cucrematuka BupycoB. OcoOeHHOCTH KiIaccupuKkanuu BUpycoB. OCHOBHBIC KPUTEPUU
TaKCOHOMHUYECKOH KJIacCH(PUKAIIMU BHPYCOB

11. KynpTypsl KJIETOK IS BbISIBJICHUS BUPYCOB. KylbTypbl OpraHoB aiisi OOHapyKeHHUs
BHUPYCOB.

12. Kypunsbie sSMOpHOHBI IPU JUArHOCTHKE BUPYCHBIX HH(peKHii. MeTo bl 3apakeHus! BUPYCOM
KYpPUHOTO SMOpHOHA

13. XKuBotHble Moenu aist oOHapyxeHus BupycoB. Mnentudukanus supycos. KauectBeHHoe
OTIpEeJICIICHUE BUPYCOB.

14. Huronatudeckue 3¢dekTsl BUpYycoB. biskooOpazoBanue Bupyca. Tenbia BKIIOUSHUNA
BHUPYCOB.

15. KonnyecTBeHHOE omnpesiesienne BupycoB. OnpeneneHue nHOEKITMOHHOCTH BUPYCOB.

16. Mopdosorust BupycoB. BrisiBieHre BUPYCHBIX aHTUTEHOB ( AT ). BeIsIBIIeHHE BUPYCHBIX
YaCTHULL.
6.2TemaTnka J1a0OPaTOPHBIX 3aHATHI MO AUCHUNIHHE « MUKPOOMOJIOTHSI H BUPYCOJTOTHSD)

1. OcHoBHBIE MpaBUia PaOOTH B MUKPOOHOIOTHUECKOH J1a00paTOPHH .

2. IlpaBuia cTepuin3aliyd U MOJIrOTOBKA MOCYAbl U MHCTPYMEHTOB Ui JIaOOpaTOPHOM
paboTHI.

3. MeTopl cTepuin3yromie MUKpO(QUIbTPAIIUU COJIEBBIX PACTBOPOB .

4. OcHOBHBIE TpHUeMbl pabOThI HA CBETOBBIX MHUKpOCKOINax. MeTOoJbl MOATOTOBKH
MIpernapaToB ISl CBETOBOM MUKPOCKOIHUU: pa3/IaBJICHHAs KAl U «BUCAYAs KarLis».

5. OsnakomiieHue u pabora c¢ mpubopoM s ompeaeneHus pH pacTBopoB Tuma

«IKCcmepT».

6.2. Bonpocsl K 3K3aMeHANMOHHBIM OMJIeTaM 110 AUCHHUILINHE « MHKpPOOHOJIOTHS H
BHPYCOJIOTHS»

1. PaGoTsr A. JleBenryka, JI. [Tactepa, P. Koxa, 3HaueHne B pa3BUTHH U CTAHOBJICHUH
MEIUIIMTHCKON MUKPOOHOIOTHH.
2. N.M. MeunukoB u I1. Opmux. OTKpbITHE KIETOYHBIX U TYMOPAJIbHBIX (JaKTOPOB



UMMYHHUTETA.

3. .M. IBaHOBCKUI — OCHOBOIIOJIO’KHUK BUPYCOJIOIMH. DTaIlbl pa3BUTHS BUPYCOJIOTHH.
JIOCTHKEHMS] COBPEMEHHOW MEIMLIMHCKOM BUPYCOJIOTUH.

4. OcHOBHBIE IPUHIMITBI KJIaccuukanuu OakTepuil. TakCOHOMHUECKUE KaTeropuu (BH,
LITaMM, KJIOH, YUCTasl KyJIbTypa, CMEIIaHHas KyJIbTypa).

5. Mopouorusi, yabTpacTpyKTypa U XUMHUECKUI COCTaB OaKTEPHiA.

6. Metoabl okpacku Oaktepuid. Kpacurenu. Mexanusm B3auMoICHCTBUSI KPACUTEIS C
OTJIENbHBIMU CTPYKTYpamMu OakTepraibHOM KieTku. Okpacka o I'pamy.

7. Knetounas crenka rp(+) u rp(-) 6akTepuii, CX0JCTBO U OTINYHUSL.

8. Kanicyna 6akrepuii. MeTo1b1 BBISIBIICHUSI.

9. Kryruku, nunu 6akrepuil. MeToabl BHISBICHUS.

10. Cnopsl 6akTepuii. MeTo1bI BBISIBICHHUSL.

11. Ilonsatue o BUpyce, BUpUOHE. ITaIbl CTAHOBIICHUS U PA3BUTHS BUPYCOJIOTUH, POJIh
JI.W1. BanoBckoro. CoBpeMEHHBIE TOCTUKEHHSI BUPYCOJIOTHH.

12. Mopdonorusi, ynbTpacTpyKTypa, XMMUYECKHI cocTaB BupycoB. [IpuHIunuansHoe
OTJINYHME BUPYCOB OT OaKTEPUH.

13. Penpoaykuus BupycoB. OCHOBHBIE CTAIMN B3aUMOJICHCTBHS BUPYCOB C KJIETKON
XO3s5IMHA.

14. IlpuHiuns! kKiaccupUKaUU BUPYCOB.

15. bakrepuodaru. Mcropus oTKpbITHS, MOP(]OIOTHS, YIBTPACTPYKTYpa, XUMUUECKHM
COCTaB.

16. JleiicTBUE HAa MUKPOOPTaHU3MBI (DaKTOPOB OKpYKaroIIe cpenbl ((hU3HIeCcKuX,
XUMUYECKUX, OMOJIOTHYECKHUX ).

17. AHTUMHKPOOHBIE MEPOTIPUATHS B TPOPIIIAKTUKE ¥ JICUCHUN WHOEKITHOHHBIX
0ose3Hei.

18. Mopdonorus 6akrepuii. Dopmbl 1 pazMepbl OaKTEpHATLHON KIICTKH.
19. YucTthle KyIbTYpbl MUKPOOPTaHU3MOB. MeTO bl OJyYeHHs U Ha3HAUYCHUE.

20. KynbTuBupoBaHHE adpOOHBIX M aHAPOOHBIX MUKPOOPTaHU3MOB.

21. Knaccuukanus MUKpOOPraHU3MOB I10 TUIIAaM MUTAHUS U CIIOCOOAM MOJTydeHUs
SHEpPruMu.

22. Poct mukpoopranuzmMoB. OCHOBHBIE TapaMeTpbl U 0COOEHHOCTH OTAENbHBIX (a3 pocTa.

23. Poct GakTepuii B HENPEPHIBHBIX U NEPUOANIECKUX KYIbTYpPaXx.

24. JletictBue GU3MYECKUX U XUMHUECKUX (PAKTOPOB Ha POCT MUKPOOPTraHU3MOB.

25. Ilpupoia aHTUMHUKPOOHBIX BELIECTB M METO/IbI OMPEIEIICHNS YyBCTBUTEIHHOCTH
MUKPOOPIraHU3MOB K aHTHOMOTUKAM.

26. TlonsTre o cTepuiIM3aluy U Ae3UH(EKInn.

27. MetabGonu3M MUKpoopranu3smMoB. OCHOBHBIE TIPEACTaBIECHUS.

28. Tpancnopt BemiecTB y npokapuoT. [ToHATHE 0 MPOTOH-ABMKYIIEH cuite.

29. OxcureHHsli (POTOCHHTE3 y TPOKapHUOT. TpaHCIOPT 37EKTPOHOB. MICTOUHHMK 3HEPTUH.
IIpumepsl.

30. AspoOHoe apixanue 6aktepuil. CTpoeHue JbpIXaTeNIbHOM LenH y GakTepHil.

31. Anaspo6Hoe apIxanne. MUKpOOpraHu3Mbl, BOCCTaHABIMBAIOLINE HUTPATHI, CYIb(aThl 1



Apyrue COeANHEHUsI.
32. KuBoTHbie MOJenu U 0OHAPYKEHUS BUPYCOB.
33. Kypunsle 5MOpHOHBI IPU TUArHOCTUKE BUPYCHBIX MH(EKINH.

34. luronaruueckue 3pdeKxTsl BUpYcoB. bisikooOpa3oBanue Bupyca. Tenblia BKIIOYCHHIA
BHPYCOB.

35. KosmuectBeHHOE ompeiesicHre BupycoB. OnpeeneHue NHPEKITMOHHOCTH BUPYCOB.

7. VAEBHO-METOJNYECKOE 1 MTHOOPMALIMOHOE OBECTIEYEHUE
JCHUITUIUHBI (MOYJIST)

OcHoBHas JiuTEparypa:

1. PykoBOJCTBO 0 BUpycOJ0ruu. Bupychl 1 BupycHble HH(EKINY YeJI0OBEKa U
KUBOTHBIX: [HayuHoe u3aanue] / [. K. JIbBoB [u np.]; MUHHCTEPCTBO 31paBOOXpaHEHUS
Poccnn, HayuHo-nccnenoBatenbckuii ”HCTUTYT BUpycosioruu umenu /. . iBanoBckoro,
Hayunslii coBet o Bupycosnoruu; nox pen. . K. JIeBoBa .— MockBa: MeaunuHckoe
nHpOpMaIMOHHOE areHTcTBo, 2013 .— 1197 C.

2. MeaunmHCKass MEKpoOwoJIoTHs. BupycHble 001e3HU [ DNeKTPOHHBIN pecypc]: yaeOHoe
nocobue / mox pen. H. JI. FOmyka. - M. : TDOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970435847.html

3. MenuuuHCcKas MUKpOOHOJIOTHSI, BUPYCOJIOTHS 1 UMMYHOJIOTHs: B 2 T. Tom 1.
[DnexTponnsIit pecypc]: yueonuk / [Tog pen. B.B. 3sepea, M.H. boituenko. - M. : [DOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

4. MenuuuHCKass MEKPOOHOJIOTHS, BUPYCOJIOTHSI 1 UMMYHOJIoTHs. B 2 T. Towm 2.
[DnexTponnslit pecypc]: yueonuk / [Tog pen. B.B. 3Bepera, M.H. boituenko - M. : [DOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html

5. MukpoOuosiorus, BUPYCOJIOTHS: PYKOBOJICTBO K MPAKTUYECKUM 3aHATUSM
[DnexTponHbIi pecypc]: yueb. mocodue / 3BepeB B.B. [u ap.]; mox pen. B.B. 3sepera, M. H.
boituenko - M.: I'S0OTAP-Memua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970434956.html

JonoaHuTeIbHAS IUTEpaTypAa:
1. MuKpoOHOIOT S, BUPYCOJIOTUSI 1 HMMYHOJIOTHS: PYKOBOJCTBO K J1a00paTOPHBIM

3aHATUAM [ DIEeKTPOHHBIN pecypc] : yueO. mocobue / nmox pea. B.b. CooituakoBa, M.M.
Kapanana. - M. : ['90OTAP-Menua, 2015.
http://www.studentlibrary.ru/book/ISBN9785970435755.html

2. "MukpoOuosorus [ DneKTpoHHbIN pecypc] : yuel. Ui CTYACHTOB YUPEXKACHUH BBICIIL.

npo¢. obpazoBanus, odyuaronuxcs no crnenuanbHocty 060301.65 "dapmanus"/ nox pen. B.B.


http://www.studentlibrary.ru/book/ISBN9785970435847.html
http://www.studentlibrary.ru/book/ISBN9785970436417.html
http://www.studentlibrary.ru/book/ISBN9785970436424.html
http://www.studentlibrary.ru/book/ISBN9785970435755.html

3BepeBa, M.H. boituenko - M. : [DOTAP-Menua, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970427989.html

3. buonorus: MeIuIMHCKas OMOJIOTHsI, FEHETHKA U NTapa3uTOJIOrus [ DJIeKTPOHHbIN
pecypc] : yueonuk anst By30B / A.IL Ilexos. - 3-¢ uz., crepeorur. - M. : TDOTAP-Menua,
2014. - http://www.studentlibrary.ru/book/ISBN9785970430729.html

4. Nadexmonnsie 0oie3HN [ DIEKTPpOHHBIN pecypce] : yueOnuk / Ammkeesa I'. K. u np.;
ITox pen. H. /1. FOmyka, FO. 5. Benrepoga. - 2-¢ u3n., nepepad. u noir. - M. : T9OTAP-Menua,
2016. - http://www.studentlibrary.ru/book/ISBN9785970436219.html

5. Hazapwsko M. JI. HanoTexHonornu B OMOJIOTHH : [MCTIOIB30BaHNE HAHOTEXHOJIOT U
JUIS LI€JIEHANPaBICHHOIO N3MEHEHNUs B3aMMOOTHOIIIEHUH BUPYCOB, OaKTepHii, 0aKTEpOUIOB C
BoiciiuMuU pacteHusiMu| / M. J1. Hazapeko / HanoTexHOMOTHH: HayKa U MPOU3BOJCTBO .— b.M.
— 2016 .— Ne 2 — C. 63-67.

6. Kpacaukona JI.B. MukpoOuosorus : yaeOHOe TTocoOne I BY30B 10 CHEIHATEHOCTH
260202 ".— Cankrt-IletepOypr : Tpounkwmii moct, 2012 .— 293 c.

7. Ilonomapes Anexkceil [lerpoBud. DnekTpoHHAs MUKPOCKOIHS HAaHOOAKTEPH U
IOpyrux npezacrasureneii Mukpo- u Hanomupa / A.IL. [Tonomapes. — Bnagumup: U1 XKypasnésa.
—2011. - 180 c.

8. EmuieB B.T. MukpoOuosorus: yaeOHUK i OakalaBpOB: YIC€OHHK I BYy30B TI0
HaIpaBJICHUSM U CIICIHAIILHOCTSM arpoHoMudeckoro oopazosanus / B. T. Emues, E. H.

Mumryctus .— 8- u3n., ucnp. u gomn. — Mocksa: FOpaiit, 2014 .— 445 c.


http://www.studentlibrary.ru/book/ISBN9785970427989.html
http://www.studentlibrary.ru/book/ISBN9785970430729.html
http://www.studentlibrary.ru/book/ISBN9785970436219.html

Pabouas nmporpamma cocraBieHa B coorBercTBrr ¢ TpedoBanmsiMu @I'OC BO no HanpasieHuio

06.03.01 «buonorus» u npoduito MOAroTOBKU « MHUKPOOHOIIOTHS 1 BUPYCOITIOTHSI.

PaGouyro mporpammy coctaBui: 1. 0. H., mpodeccop Kadeapsl OUONIOTHH U SKOJIOTHH

Bnal'V ITonomapes A.I1.

Peunensent: Beaymmii HaydHbli cOTpyZHUK DPIBY «DenepanbHblii LEHTP OXpPaHbI

310pOBbsI AKUBOTHBIX», KaHIuAaT ononornyeckux Hayk MAHWH Bopuc Jleonnosuy,

PabGouas mporpamma paccmMoTpeHa u ojgoOpeHa Ha 3acemanuu kadenpsl «buonmoruu u
9KOJIOTHW»_MPOTOKOI 3aceqanus kadeaps Ne6/1 ot 10.11. 2014 1.

3aBeqyromuii kadempoit Tpudonona T.A.

PabGouas mporpamma paccMoTpeHa W OJOOpeHa Ha 3acelaHud Y4eOHO-METOIUYECKON
komuccun Harpasienus 06.03.01 «buonorus» nporokon Ne2/1 ot 10.11.2014 rona

[Ipencenarens: Tpudonora T.A.

JUCT NEPEYTBEPXJIEHWUSA PABOUYEN TIPOT'PAMMBI JINCIIUTLIIAHBI

MOAYJIA)
[IporpamMmma mnepeyTBepkaeHa:
Ha yueOHbIi ro1. [IpoTokoi 3acenanus kadeapbl
3aBenyromuit kadenpoit Tpudonona T.A.
[IporpamMma mnepeyTBepkaeHa:
Ha yuebnbIit Tof. [IpoTokoun 3aceqanust kadenpol Ne oT 20 T
3aBenyromuii kadeapoit Tpudonora T.A.
[Iporpamma mnepeyTBepxkieHa:
Ha y4eOHbIi rof. [IpoTokon 3acenanus kadeapbr Ne OT 20 T

3aBenyrouuii kadeapoit Tpucdonona T.A.
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npodeccnoHaTEHOTr0 00pa30BaHUS

«BaaguMHPCKHUil roCy1apCcTBeHHbIH YHHBEPCUTET

HMCEHHU A.JIeRcaH)]pa Fpnropbennqa u Huxonast Fpuropbennqa CT0J1€TOBBIX»

(Bal'Y)

YTBEPXJAIO
IIpopexTop
no y4yeOHO-MeTouYecKol padoTe
A.A.llandunos
« » 2014 ron
PABOYAA ITPOTPAMMA JTUCHUTUIMHBI
«MUKPOBUOJIOTUA U BUPYCOJIOI'US»
Hanpasnenne noaroroBku — 06.03.01 «buosiorusi»
[Tpodwe moaroroBku - «O0IIas OHOTOTHS
YpoBeHb BbICIIEro 00pa3oBaHus - aKkaJeMUYeCKUil OakagaBpuaT
®dopma o0yueHus — 3a04Hast (yckopeHHoe oodyuenue Ha 6aze CI1O)
Cemectp Tpynoem- Jleknuu, Jlabop. |CPC, dopma
KOCTb 3ad4. yac. paboThl, | 4yac. | MPOMEKYTOUYHOTO
ef1./gac yac. KOHTPOJIS
(9K3./3a4eT)
3 4(144) 2 6 109 Dk3ameH -27
Hroro 4(144) 2 6 109 Ok3ameH -27

Bnagumup 2014 r.



1. HEJIM OCBOEHUWA JUCHUIIJIMHBI

LensMu OCBOGHUS JAUCHUIUIMHBI «MHKPOOHOJIOTHS ¥ BUPYCOJIOTHS)  SBIISIOTCS:
(dbopMuUpOBaHHE CTYJCHTaMHU MPEICTaBICHHE O MHOTOOOpa3HH NMPOKAPHOTHBIX OPraHU3MOB M
apxell B CpaBHEHMM C MHPOM pacTeHWil, rpuOOB, >KUBOTHBIX, a TAaKXKE CJIOKHOCTb
B3aMMOOTHOILIEHUN MEKly 3TUMH OPraHU3MaMH; 1aTh CTYJEHTaM IIPECTABICHUE O CTPOCHUH U
XMUMHUYECKOM COCTaBe OaKTEepUaJbHON KIETKH, BHUPYCOB pa3JIMYHOIO IPOUCXOXKICHMUS,

0COOEHHOCTSIX METa00IN3Ma U CYIIECTBOBAHHS UX B SKCTPEMAIBHBIX YCIOBHSIX.

2. MECTO IUCHUIIINHBI B CTPYKTYPE OIIOIT BO

JlaHHasi TUCHUIUIMHA BXOJUT B BapuaTtuBHYyIO yacTh (kox b1.B.OJ1.8) m nHaxoautcs B
JIOTUYECKOM M COJepKaTeIbHO-METOAUUECKON B3auMOCBs3M ¢ Jpyrumu dactsamu OIIOIL
[IpenmecTByronue AUCUUIUIMHBL: HCTOPHUsST OWMOJIOTHH, OMOJNOTHS Pa3BUTHUSL U PA3MHOKEHMS,
oOmass Ouonorus, O0TaHWKA, 300JI0THS, IIUTOJOTHS U TUCTOJIOTHS, OMOXUMUS U MOJIEKYIISIpHAs
ouosorusi.

3. KOMIIETEHIIMU ObYYAIOILIET' OCH, ®OPMHUPYEMBIE B PE3VIJIbTATE
OCBOEHUIA AUCIAITJIMHBI

BEITyCKHHK, OCBOMBIIHIA IPOTpaMMy OakaaBpHuara, JI0JKeH 00JI1aaTh CIeAYOMIIMA
obuienpodeccronanbHbiMu komneTenusamu (OI1K):

3HaTh W BiIaAeTh 0a30BBIMH TIPEJICTABICHUSIMH O pPa3HOOOpa3uu OHOJOTHUECKHX
00BEKTOB, TOHUMATh 3HaUYEHNE OMOPa3HOOOPA3Us I YCTOHIMBOCTH OHOC(hEphl, CHOCOOHOCTHIO
UCTIONb30BaTh  METONbI  HAONIONEHWs, OINWUCAHWSA, HICHTU(DUKAIUK, KIacCUPHUKAIIHNH,
KyJbTUBHUPOBaHHs OHostorndeckux oobekros (OITK-3).

YMerb TPUMEHATH TPUHIUIIBI  CTPYKTYpPHOH M (PYHKIIMOHAIBHOW OpraHU3aIluf
OMOJIOTHYECKNX OOBEKTOB; BJIaJIETh OCHOBHBIMH (PH3HMOJOTMYECKUMH METOJaMHU aHalli3a H
OILIEHKH COCTOsHHS )UBBIX cucteM (OITK-4);

Baagerr - CrocOOHOCTBIO NMPUMEHSTh 3HAHWE MPUHIIUIIOB KICTOYHOW OpraHH3aldH
OMOJIOTHYECKHX 0OBEKTOB, OMO(PHU3NIECKUX OCHOB MEMOpPAHHBIX IPOIIECCOB

4. CTPYKTYPA U COAEPXXAHUME JUCHUITJIIMHBI (MO YJIA)

OO61as TpyA0EMKOCTh AUCHUIUIMHBI COCTaBISAET 4 3a4€THBIX €AUHULIBI , 144 yaca.

DopMbI
cé« ) TEKYLIEero
o | g Bunsl yae6HOM paboThI, O6wem KOHTPOJIS
Ne Paznen 2 |8 |BKiIIOYAs CAMOCTOSTEIBHYIO yuyeOHON  [ycreBaeMOCTH
rn/n JUCLMILINHBI § :1:; paboTy CTyJEHTOB paboThI,C (no neoenam
é} U TPYJOEMKOCTb (B yacax) [MIPUMEHEHUEM | cemecmpa)

MHTEPaKTUBHBI ,(opma
X METOJIOB(B  [TPOMEXYTOUH




qacax / %) il arrecTanuu
(no

Jlexnuy|

cemecmpam,)

[IpakT.3aHAT.
JIa6. paboTsl
paboThI
KII/KP

KonTtponbhbie
CPC

1 | Ilpenmer u 3anauu
MUKPOOHOJIOTHH.
Hcropus pazsutus
MUKPOOHOJIOTHH.

Jnaierie 3| |2 3 59 2,5/50%
MHUKPOOPTaHU3MOB B
MIPHUPOJIE U )KU3HU
YeIoBeKa.
Mopdonorus
OaxTepuil.

2 - 3 - 3 50 1,5/50%

Bceero 2 6 + 109 4/50% Dk3amMeH -27

COHEPXXAHUE NVCIHAITIIMHBI

1. IlpenmeT u 3agaunt MEKpoOHOI0THH. MUKPOOHOIOTHS — HAayKa, MPEeIMETOM KOTOPOH
SIBJIIIOTCSI MUKPOCKOITMYECKHE CYIIECTBA, Ha3bIBAEMbIE MUKPOOPraHU3MaMu, UX OMOJIOTHYECKHE
MIPU3HAKU, CUCTEMATUKA, SKOJIOT U1, B3AUMOOTHOIIEHHS C IPYTUMH OPTaHU3MaMH.

Mukpoopranu3mel — HamOoJjee ApeBHss (Gopma opraHu3anuu Xu3Hu Ha 3emie. [lo
KOJIMYECTBY OHU MPEICTABISAIOT cOO0M camylo 3HAUUTENbHYIO U CaMyl0 Pa3HOOOPa3HYIO 4acTb
OpraHU3MOB, HaCEIAIOMINX Ornochepy.

K MHKPOOPraHu3Mam OTHOCST: OaKTepHH, BUPYCHI, TPHUObI, IPOCTEUIIIHE,
MuUKpoBojiopociid. OOmumii mpuU3HaK MUKPOOPTaHU3MOB — MHUKPOCKOIMYECKHE pa3Mepbl, OHU
OTJIMYAIOTCSI CTPOEHUEM, IPOUCXOXkAeHueM, (usunonorueil. OHM Jerko MpucrnocadIuBarOTC K
YCIIOBUSIM CYIIECTBOBAHHUSA, BBICOKAs BBIHOCIMBOCTHh K TEIULY, XOJIOAY, HEAOCTATKy BIIArH,
CHOCOOHOCTh K OBICTPOMY Pa3MHOKEHUIO. AKTHUBHO YYacTBYIOT B Pa3jMYHBIX MPEBPALICHUSIX
BEILIECTB B IPUPOJIE.

MHorue MuUKpoOpraHM3Mbl UMEIOT U OTpULATENbHOE 3HaueHHEe. OHU MOTYT SIBISATHCA
BO3OymuTensaMu OoJie3HEH YeIOBEeKa, >KMBOTHBIX M PACTEHUM, BBI3BIBATH MOPYY MHUIIEBBIX
MIPOJIYKTOB, HAHOCS OOJBIION yIIepO HAPOIHOMY XO3SIICTBY.

JlocTuxkeHs: COBPEMEHHON MUKPOOHOIOTUN 0a3UPYIOTCS Ha Pa3BUTHH (PU3UKU, XUMUH,
O0uooruM, OMOXUMHH. 3a/1a4l COBPEMEHHOW MUKPOOUOJIOTHH Pa3HOOOpa3Hbl, CIeU(PUIHBI, YTO
W3 Hee BBIICNWICS Pl CHEUATN3UPOBAHHBIX AUCHMIUIMH - MEIWLMHCKas, BeTEepUHapHas,
CEJIbCKOXO35MCTBEHHAs ¥ TPOMBIIIIJIEHHASL.

2. OcoOeHHOCTH CTPOEHHsI KJIETOK MUKPOOPraHM3MOB. B 3aBHCHMOCTH OT cojep:kKaHus
MypeHHa B KJIETOYHOW CTEHKE pa3lIMyaloT TPaMIOJIOKHUTENbHbBIE W T'PaMOTPHULATENbHbIE
OakTepuu (M0 OTHOIICHHUIO K OKpacke 1o ['pamy).

Y  rpaMmoNOXUTENbHBIX OaKkTepuil MEeNTHUIOTIMKAHOBBIM (MYpEHMHOBBINA)  CIOM
coctasisieT 80 % oT macchl KieTouHOU cTeHKU. [1o I'pamy oHM OKpammBaroTCsi B CUHMM LIBET. Y



IpaMOTpPULIATENbHBIX OaKkTepUil NEeNTUIOTIMKAHOBBIM cioil cocraBiaser 20 % oT Macchl
KJIETOYHOU CTEHKHU U 110 ['paMy OHM OKpaIlIMBAIOTCS B KPACHBIN 1BET.

VY rpaMnosioKUTENbHBIX OaKTepuil HapyXHBIM CIIOM KJIETOYHOM CTEHKH COJEPIKUT
JUIIONPOTEUIbI,  TJIMKONPOTEUIbl,  TEHMXOEBbIE  KHUCJIOTBl, Yy  HUX  OTCYICTBYET
JUMONONNCAaXapuaHblii  crmoid.  Kietoynas  creHka  BBITISAMT — amMopdHOH, OHa  HE
CTpykTypupoBaHa. [loatomy mpu paspylieHMM MYPEMHOBOTO KapKaca OaKTepUH IOJHOCTBHIO
TEPSIIOT KJIETOYHYIO CTEHKY (CTAHOBSATCS HPOTOIUIACTaMHU), HE CIIOCOOHBI K Pa3MHOKEHUIO. Y
IrpaMOTPULIATENbHBIX OaKTepUl HapyKHbIM IUIACTUUECKUN CJIOM YETKO BBIPAXKEH, COJEPIKUT
JIMIONPOTEUIbl, JIUIOINOJNCAXAPUAHBINA CIIOW, COCTOSIMKA M3 aunuga A (PHIOTOKCHHA) U
noymcaxapuna (O-anturena). [Ipu paspymieHHH TpaMOTPHIIATEIBHBIX OakTepuil 00pa3yroTCs
ceporuiactel — 0aKTepUU C YACTUYHO COXPAHEHHOW KIJIETOYHOM CTEHKOW, HE CIOCOOHBIE K
Pa3MHOKEHHIO.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

Texnonorusa CymiHocth

TexHoJ10rMs 00BbACHUTEIBHO WIIKOCTPATHBHOIO 00y4YeHUsA

Texnonorust QopmupoBanus | JlaHHas TEXHOJOTHS OCHOBaHA Ha (OPMHUPOBAHUU U
MIPUEMOB yueOHOI paboThI MIPOCBEILIEHUH CTYJEHTOB-OMOJIOTOB C OpraHu3alued ux
peTpONyKTUBHOM JesrenbHOCTH. OCHOBHAs IeTb — 3TO
BBIpa0OTKAa  Kak  OOIICHAyYHBIX (opraHu3alMOHHBIX,
UHTEIJICKTYaldbHbIX, HH(OOPMAIMOHHBIX © Jp.), TaK H
cHenuanbHbIX (MpeaMeTHbIX) ymeHuil. Kak mpaBuimo — 310
YCBOEHHWE U BOCIIPOM3BEICHNE TOTOBOM yueOHOU MHBOpMAII
C HCMOJb30BAaHUEM CPEACTB HATJISIAHOCTH (CXEMBbI, TaOJIUIIbI,
MPE3CHTALMH U JIP.)

TexH0J0rMH JTUYHOCTHO-OPUEHTHPOBAHHOIO (a1aNITUBHOI0) O0yUeHUs

TexHonorus Cwmbicn nuddepeHInpoBaHHOTO O0yYeHHST COCTOUT B TOM,
muddepeHInpoBaHHOTO 4TOOBl NPHHUMAsT BO BHUMAaHHE WHIUBUTyaIbHbBIC
oOy4yeHus OCOOCGHHOCTH  K&XKIOro OTICIBHOrO CTylneHTa (ypOBEHb
HOJITOTOBKH, pa3BUTHSA, 0COOCHHOCTh MBIIIUICHUS,
NI03HABATENBHBIA HHTEPEC K MPEIMETY), OTIPEACIHUTD I HErO
HauboJiee  11eIecOo00pa3HbIi u  >pQdEeKTUBHBIN  BU

JesITeNbHOCTH, (POPMBI paOOTHI U TUIIBI 3a/IaHUH.

TexHonorus 06y‘IeHI/I$I CYH_[HOCTL MO,Z[y.]'II;HOﬁ TCXHOJIOTUHN 3aKJII04acTCA B
CaMOCTOATCIIbBHOM CO CTOPOHBI CTYACHTA WK C IIOMOUIBIO
npenoaaBarCiii  AOCTHIKCHUHU KOHKPETHBIX ueneﬁ y‘IC6HO'
MO3HABATENLHOMU JESITEIABHOCTU B mpouecce CO CICHUAIBHO
p83pa60TaHHOM MOAYJIEM HJIH Q)YHKHI/IOHaHBHBIM 6.]'IOKOM,
BKJIIOYaronmymM B ce0s COJCpKaHUC " CIIOCOOBI OBJIaACHUA
9TUM COACPIKAHUECM

Texnonorust QgopmupoBanus | YueOHas JeATENbHOCTh paccMaTpHBaeTcsi Kak ocobas (opma
y4eOHOIl IeITeTbHOCTH y4yeOHOIl ~aKTMBHOCTM CTYJEHTOB, HalpaBlIeHHas Ha
nproOpeTneHre 3HaHui ¢ MOMOIIBIO PeLIeHUs pa3paboTaHHON
IpernojiaBaTeNieM CUCTeMbl y4eOHBIX 3ajJad M TECTOB Kak
(opMBI KOHTPOJISI 3HAHU.




NudopmanmonHo- [IpencraBistor  co0Ol  COBOKYIHOCTH TEXHOJIOT U,
KOMMYHHUKAIIHOHHBIE obecnieunBaromux (ukcanuo napopmaruy, e€ 0opaboTky u
texHosioruu (UKT) uH(pOpMaIlMOHHBIE OOMEHBI (mepenady, pacHpoCTpaHEHUE,
packpsitue). K KT oTHOCAT KOMIBIOTEpHI, NMPOrpaMMHOE
obecrieyeHne U CPeICTBA SICKTPOHHOM CBS3H.

6. OHEHOYHBIE CPEJICTBA [JIs TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXKXYTOUYHOM ATTECTAIIUU 11O UTOT' AM
OCBOEHMUSA IMCIUIIVIMHBI U YYEBHO-METOANYECKOTI'O
OBECHEYEHMA CAMOCTOSATEJBbHOM PABOTBI CTYJIEHTOB

Omna onupaeTcst Ha OCHOBHYIO (hopMy OOy4deHUs — JICKIIMOHHYIO B COYETAHUH C
nabopaTopHbIMU 3aHATUAMHU. OCHOBHBIE TPEOOBaHUSI CBSI3aHbI C HEOOXOAMMOCTBIO PACIIUPUTD
3HAHUS CTYJEHTOB, KOTOPbIE MOTYT aJIeKBATHO OPUEHTUPOBATHCS B OTPOMHOM MOTOKE
nHpopmanuu B 00JacTU MUKPOOUOJIOTHH U B €€ pa3ziesie — BUPYCOJIOTHH.

YcBOeHME MPOICHHOTO MaTepraia 1 MpoBEepKa CaMOCTOSATEIILHOM pabOTHI CTYJIECHTOB
MIPOMCXOJUT B BHJI€ YCTHOTO OIpOCa Ha JIabOpaTOpHBIX 3aHATHIX. Bianenue TeopeTuueckuMu u
MPAaKTUYECKUMH 3HAHUSIMU M HABBIKAMHU TTPOBEPSIETCS B XO/I€ KOJUIOKBUYMOB U TP BBITIOJHEHUN
KOHTPOJIBHBIX paboT.

B sKk3aMeH BKITFOUEHBI BOMIPOCHI IO MOPGOJIOTHH, (PHU3UOJIOTHH, PACIIPOCTPAHCHUIO,
9KOJIOTUH, CUCTEMAaTHKe OaKTepHid, pOJIM U 3HAYCHHUIO B Orocdepe, HapoTHOM XO3SHCTBE U
3[IPaBOOXpaHEHUH, MOP(OJIOTHU U PETUTUKAIIMH BUPYCOB, a TAKXKe HanboJiee BaKHBIC METOIbI,
M3ydaeMble B X0JI€ TIPAKTUUECKUX 3aHATUH 110 MUKPOOHOJIOTHH.

Ucrounukn wundopmarnuu. Kartamoru. bubmmorpadus. [larentsr. MexOnOnmmoTeuHbIit
adonemeHT (MBA). Dnektponnbie 60a3bl JaHHBIX. [IpaBuia nmowucka HaydHOU MHGOPMAIMU U €€

HCIIOJIB30BAHUC.

HpOMe}KYTOLIHaH arrecranuusa - 3K3aMCH

6.1 IlpuMepHbIii epevyeHb BOMPOCOB /IJIsl CAMOCTOSITEILHOMH PadoThI CTY/IEHTOB
1. 3HaueHue MUKPOOPTaHU3MOB B MPUPOJE U )KU3HU YesoBeka. Mopdomorus 0akrepuii.

2. OcobenHocTH CTPOCHUA KIICTOK MUKPOOPIraHU3MOB I'PAMITIOJIOKHUTCIIbHBIC,
Ir'paMOTpUIATCIIbHBIC.

3. Cucremaruka MUKpOOpraHu3MoB. [IpuHIMITEL Kiaccu(puKauil MUKpOOPTraHU3MOB
(ecTecTBeHHas M HCKYCCTBEHHAs). I 'pymnIibl MPOKAPHUOTHBIX, YYKaPUOTHBIX MUKPOOPTaHU3MOB

4. MemOpaHHBIE CTPYKTYpBI OakTepHalbHbIX KIeTOK. [lokosuecs GopMbl KIETOK (3HAOCTIOPSI,
9K30CIOPBHI, IUCTHI, AKUHETHI U JP.).



5. Metaboi113mM MUKPOOPTaHU3MOB. THIIBI MUTAHUS TPOKAPHOT. DHEPreTHUECKUI MeTaboIu3M
IPOKapHOT. buoxumMuyeckoe eTMHCTBO IPOLIECCOB META00IM3Ma.

6. Bausinue ¢akTopoB BHEIIHEH cpeibl HA pOCT MUKPOOPTaHU3MOB.

7. 3nauenue otkpeitus .M. UBaHOBCKOTO. DTansl pa3BUTHS BUPYCOJIOTHH.
8. Ilpupona, MmopdostoTHs 1 OCHOBHBIE CBOWCTBA OakTeprodaros.

9. MeTo1pl KyJIbTUBUPOBAHUS BUPYCOB

10. Cucrematuka BupycoB. OcoOeHHOCTH KiIaccupuKkanuu BUpycoB. OCHOBHBIC KPUTEPUU
TaKCOHOMHUYECKOH KJIacCCH(PUKAIINU BHPYCOB

11. KynpTypsl KJIETOK IS BbISIBJICHUS BUPYCOB. KylbTypbl OpraHoB aiisi OOHapyKeHHUs
BHUPYCOB.

12. Kypunsbie sSMOpHOHBI IPU JUArHOCTHKE BUPYCHBIX HH(peKHii. MeTo bl 3apakeHus! BUPYCOM
KYpPUHOTO SMOpHOHA

13. XKuBotHble Moenu aist oOHapyxeHus BupycoB. Unentudukanus supycos. KauectBeHHOe
OTIpEeJICIICHUE BUPYCOB.

14. Huronatudeckue 3¢dekTsl BUpYycoB. biskooOpazoBanue Bupyca. Tenbia BKIIOUSHUNA
BHUPYCOB.

15. KonnyecTBeHHOE omnpesiesienne BupycoB. OnpeneneHue nHOEKITMOHHOCTH BUPYCOB.

16. Mopdosorust BupycoB. BrisiBieHre BUPYCHBIX aHTUTEHOB ( AT ). BeIsIBIIeHHE BUPYCHBIX
YaCTHULL.
6.2 TemaTuka JadopaTOPHBIX 3aHATHIA N0 JUCUUILUIHHE «MHUKPOOHOJIOTHS U
BHPYCOJIOTHS»

1. OcHoBHBIE MpaBUiIa PaOOTH B MUKPOOHOIOTHUECKOH J1a00paTOPHH .

2. IlpaBuna cTepuian3alid U MOJrOTOBKA MOCYAbl U MHCTPYMEHTOB Ui JIaOOpaTOPHOM
paboTHI.

3. MeTo/ibpl CTepUIIN3YIONIeH MUKPO(GUIBTPAIIUU COJIEBBIX PACTBOPOB .

4. OcHOBHBIE TpHUeMbl pabOThI HA CBETOBBIX MHUKPOCKONax. MeTOo/bl MOATOTOBKH
MIpernapaToB ISl CBETOBOM MUKPOCKOIHUU: pa3/IaBJICHHAs KAl U «BUCAYAs Karlis).

5. OsnakomiieHue u pabora c¢ mpubopoM s ompeaeneHus pH pacTBopoB THma

«QKCHIepT».

6.3 Bonpochkl K 3K3aMeHAMOHHBIM OHJIeTaM Mo AucuuILIinHe « MUKpPOOHOJIOTHS H
BHPYCOJIOTHSI»

1. PaGotsr A. Jleenryka, JI. [Tactepa, P. Koxa, 3HaueHue B pa3BUTUU U CTAHOBICHUU
MEIUIIMTHCKOW MUKPOOHOIOTHH.



2. N.W. MeunukoB u I1. Dpmux. OTKpbITHE KIETOYHBIX U TYMOPAJIbHBIX (PaKTOPOB
UMMYHHUTETA.

3. .M. IBaHOBCKUI — OCHOBOIIOJIO’KHUK BUPYCOJIOTMH. DTaIlbl pa3BUTHS BUPYCOJIOTUH.
JIOCTHKEHMS] COBPEMEHHOW MEIMLIIMHCKO BUPYCOJIOTUH.

4. OcHOBHBIE IPUHIMITBI KJIaccuukanuu OakTepuil. TakCOHOMHUYECKHE KaTeropuu (BH,
LITaMM, KJIOH, YUCTasl KyJIbTypa, CMEIIaHHas KyJIbTypa).

5. Mopdouorusi, yabTpacTpyKTypa U XUMHUECKUI COCTaB OaKTEPHiA.

6. Metoapl okpacku Oaktepuid. Kpacurenu. Mexanusm B3auMoIeHCTBUSI KPACUTEIS C
OTJIENbHBIMU CTPYKTYpamMu OakTepraibHOM KieTku. Okpacka o I'pamy.

7. Knetounas creHka rp(+) u rp(-) 6akTepuii, CX0JCTBO U OTINYHUSL.

8. Karncymna Gaktepuii. MeTo1b1 BHISIBIICHHUSL.

9. Kryruku, nunu 6akrepuii. MeToabl BbISBICHUS.

10. Cnopsl 6akTepuii. MeTo 16l BBISBICHHUSL.

11. Ilonsatue o BUpyce, BUpUOHE. ITaIbl CTAHOBIICHUS U PA3BUTHS BUPYCOJIOTHH, POJIh
JI.W1. UBanoBckoro. CoBpeMEHHbIE JOCTUKEHHSI BUPYCOJIOTHH.

12. Mopdonorusi, ynbTpacTpyKTypa, XMMUYECKHI cocTaB BupycoB. [IpuHunuansHoe
OTJINYHME BUPYCOB OT OaKTEpU.

13. Penponaykuus BupycoB. OCHOBHBIE CTAIMN B3aUMOJICHCTBHS BUPYCOB C KJIETKON
XO3s5IMHA.

14. IlpuHiuns! KaccupUKaUy BUPYCOB.
15. bakrepuodaru. Mcropus oTKpbITHS, MOP(]OIOTHS, YIBTPACTPYKTYpa, XUMUUECKHM
COCTaB.

16. JleiicTBHE HAa MUKPOOPTaHU3MBI (DaKTOPOB OKpYKaroIel cpenbl ((hU3HIecKuX,
XUMHUYECKUX, OMOJIOTHYECKHUX ).

17. AHTUMHKPOOHBIE MEPOTIPUATHS B TPOPHIIAKTUKE U JICUCHUH WHOEKITHOHHBIX
0ose3Hei.

18. Mopdonorus 6akrepuii. Dopmbl 1 pazMepbl OaKTEpHATLHON KIICTKH.
19. YucTthle KyIbTYpbl MUKPOOPTaHU3MOB. MeTO bl OJy4YeHHs U Ha3HAYCHUE.

20. KynbTuBupoBaHHUE adpOOHBIX M aHAPOOHBIX MUKPOOPTaHU3MOB.

21. Knaccuduxanuss MUKpOOPraHU3MOB 10 TUIIaM MUTAHMS U CIIOCO0aM MOTy4eHUs
SHEpPruMu.

22. Poct mukpoopranuzmMoB. OCHOBHBIE TapaMeTphl U 0COOEHHOCTH OTAENbHBIX (ha3 pocTa.

23. Poct GakTepuii B HENPEPBIBHBIX U NEPUOANIECKUX KYIbTYpPaXx.

24. JletictBue GU3NYECKUX U XUMHUECKUX (PAKTOPOB HA POCT MUKPOOPTraHU3MOB.

25. Ilpuposia aHTUMHUKPOOHBIX BELIECTB M METO/IbI OMPEIEIICHUS YyBCTBUTEIHHOCTH
MHUKPOOPraHU3MOB K aHTUOMOTHUKAM.

26. TlonsTre o cTepuwiIM3aluy U Ae3UH(eKInn.

27. MetabGonu3M MUKpoopranu3smMoB. OCHOBHbIE TIPEACTaBICHUS.

28. Tpancnopt BemiecTB y npokapuoT. [ToHATHE 0 MPOTOH-ABMKYLIEH cuite.

29. OxcureHHsli (POTOCHHTE3 y TPOKAapHUOT. TpaHCIIOPT 37EKTPOHOB. MICTOUHHMK 3HEPTUH.
IIpumepsl.

30. AspoOHoe apixanue 6akrepuil. CTpoeHue AbIXaTeNbHOM LenH y OakTepuil.



31. Anaspo6Hoe npixanne. MUKpOOpraHU3Mbl, BOCCTaHABIMBAIOLINE HUTPATHI, CYIb(paThl U
Jpyrue COeTNHEHHS.

32. )KuBoTHBIC MOJICTIH JUIsl OOHAPY>KEHUSI BUPYCOB.

33. Kypunsie 5MOpHOHBI IPU TUArHOCTUKE BUPYCHBIX MH(EKIUH.

34. luronarmueckue 3 ekt BUpYcoB. biisikooOpa3oBanne Bupyca. Tenblia BKIIOYCHHIMA
BHPYCOB.

35. KosmuectBeHHOE ompeiesicHre BUpycoB. OnpeeneHue NHPEKIIMOHHOCTH BUPYCOB.

6.4 TeMbl KOHTPOJbHBIX PadoT:
1. KyabTUBMpOBaHUE U POCT MHKPOOPTraHU3MOB
Conepxxanue TeMbl:
MeToabl KyTbTUBUPOBAHUS MPOKAPUOTHBIX OPTaHU3MOB.

Twumbl muTaTeTBHBIX CPEI U OCHOBHBIE TPEOOBAHUS, IPEIBSIBIISIEMbIE K HUM.
OxapakTepu30BaTh OCHOBHbIE TAPaMETPhl POCTa MUKPOOPTaHU3MOB B CTaTUYECKOU KYJIbTYypE.
Bnustare pa3nmuaHbIX PaKTOPOB HA POCT U Pa3BUTHE MHUKPOOPTaHH3MOB.

. DNEKTUBHBIE METO/IbI KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

PocT OakTepuanbHOI MOMYISINN B IEPUOINIECKON KYIIbTYpE.

HenpepbiBHBIC KyIBTYPHI MUKPOOPTaHH3MOB.

OTHOLIEHNE MUKPOOPIaHU3MOB K MOJIEKYISIPHOMY KHCIOPOY: a3po0Obl M aHaIPOObI
(o6muratHbIC U (HaKyITHTATUBHEIE), a3POTOJIEPAHTHI, aHAIPOOBI 1 MUKPOA3PODHUIIHL.
Bo3moxHbIe TpUYUHBI UHTHOUPYIOIIETO ASWCTBUS MOJIEKYIIIPHOTO KUCIOPOAa Ha
MHUKpPOOPTraHU3MBbI.

3nauenue pH cpensl 1151 pocTa MUKPOOPTraHU3MOB.

Bnusinue Temnepatypbl, U3y4eHUs U ApYTUX PaKTOPOB HA MUKpoopraHu3Msl. [lonstue

(IIUTATCIIBHBIC» U aHTI/IMI/IKpO6HBIe BEIICCTBA.

Tema KOHTPOJIbLHOM Pa0dOTHI:

2. CucreMaTuKa MEUKPOOPTraHU3MOB.

Conep:xanue TeMbl.

Mup MUKpOOPraHU3MOB, OOIIME MPU3HAKU U Pa3HOOOpasue.

[IpokapuoTHBIE U SYKapUOTHBIE MUKPOOPTaHU3MBI, CXOJICTBO M OCHOBHBIE paznuuus. Bupycsi,
OTIINYUS OT KJIETOYHBIX (DOPM KHU3HU.

[TpuHIMIBI KTaccUPUKAITIN TPOKAPUOTHBIX MUKPOOPTaHU3MOB.

[TpoGnembl cucTeMaTHKU TPOKAPHUOT.

Hymepuueckasi TaKCOHOMUSI, XeMOTAKCOHOMMSI, TEHOCUCTEMATHKA.

[IpaBuia HOMEHKIATYPBI U UACHTU(PHUKALINH.



IlonsTue o Buae, mTaMMe, KIOHE.
Onpenenurens bepru.
[Tpu3HaKH, UCTIONB3yeMbIE IPH ONPEACICHUH MUKPOOPraHU3MOB. MeTouKa NACHTUUKAIIN

OakTepuit, MOJIEKYJISIPHBIE OCHOBBI CHCTEMATHKH.

Tema KOHTpPO/ILHON PadOTHI:
3. MopdoJorusi, cTpoeHHe U pa3MHOKeHHE IPOKAPHOT.
Conep:xaHue TeMbl.
OcoOeHHOCTH CTpOoeHUS OaKTEpHU MPOKAPUOTHBIX OPTAHU3MOB, UX OTJIMYHS OT DYKapHOT.
Mopdonoruueckre TUIbl OaKTepUaIbHBIX KIETOK, X Pa3MEPHI.
CrpoeHue 6akTepuanbHON KIETKH.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa U CTPYKTYPbI KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENbHBIX U
IPaMOTPULIATEIbHBIX OaKTEPUH.
[uTonnazmaruyeckas MeMOpaHa 1 MEMOPAaHHBIE CTPYKTYpPbI OaKTepHaAIbHON KIIETKH.
MHoro¢pyHKIIMOHATBHOCTh IIUTOILIA3MAaTHUECKONH MeEMOpaHBbI.
Oco0eHHOCTH OpraHU3alluy SIEPHOTO armapara GaKTepHil.
PuGocoMsl, ra3oBbie BaKyoJu, BKIIOUEHUS PE3EPBHBIX BEILIECTB.
Opranbl IBUKEHUS OaKTEPHil.
KonnuecTBo, cTpoeHUE U PACTIONIOKEHNUE KIYTUKOB Y OaKTEpHi.
OuMOpun u ux GyHKIKU. Kancymsl, cu3u, 4exiibl ¥ X QyHKIHH.

Crpoenue mypenHa (IENTHIOTINKAHA)..

Tema KOHTPOJIbLHOM PadOTHI:
4. Tunbl (uddepeHIUPOBKU DakTepuii (Ipouece cnopoodpPa3oBaAHNUA)
Conep:xaHnue TeMbl.
Mopdodonoruuecku nupGepeHIIMPOBAHHbIC U TIOKOSIINAECS KICTKH.

Dransl 06pa30BaHUs YHIOCIIOP Y AHAIPOOHBIX U a9POOHBIX OaKTEPHIA.
XUMHUYECKUI COCTAaB U CTPOCHUE MOKPOBHBIX 000JIOUEK IHIOCIIOP.
JIOTIOJTHUTEIBHBIC CTPYKTYPBI: BBIPOCTHI M KOJIITAYKH.

Oransl npopacTtanus crop. Ilokosiuecs hopMbl GakTepuid.

[{ucThI U HPHAOCTIOPHIL.

OcoOeHHOCTH 06pa30BaHI/I$I, XUMHYECKOI'0 COCTaBa U CTPOCHUA SHIAOCIIOP

Tema KOHTpPOIbLHOM PadOTHI:

5. Mera0o.1u3m 6akTepmii.



ConepxaHue TeMbl.

Oco0GeHHOCTH KOHCTPYKTHBHOTO M SHEPTe€TUYECKOT0 METa00IM3Ma MUKPOOPTraHU3MOB. THITbI
MUTAHUS TPOKAPHUOT.

Xemotpodus u potoTpodust; opranoTpous U IUTOTPOGuUs; aBTOTPOPUS U reTepoTpodusl.
OCHOBHBIE MEXaHU3MBI TIOCTYIUICHHSI MTATEIHHBIX BEIIECTB B KIETKY: MACCHBHAS U

oOnerdyenHas muddy3ns, akTHBHBIN TPAHCIIOPT, IEPEHOC TPYIII

Tema KOHTpPO/ILHON PadOTHI:

6. Mopdosoruss u opraHu3anusi BUPyCOB, THIIbI HYKJIEMHOBBIX KHCJIOT
ConepxaHue TeMbl.

Kpatkuit 3kCKypc B HCTOPHUIO BUPYCOJIOTHN.

CBoiicTBa BUPHOHOB.

CrpykTypHO-(YHKIIMOHAJIbHAS OPraHU3allsl BAPUOHOB.
XHUMUYECKUH COCTaB BUPYCOB.

[IpuHIHIBI BUPYCHOM apXUTEKTOHUKHU.

Knaccudukanus Bupycos.

Tuns! BupycoB no kinaccudukanuu bantumopa.

Turbl 1 3Tanbl B3aUMOICUCTBUS BUPYCA C KIETKON-XO3IUHOM.
Bupyconono6usie HHPEKITMOHHBIE areHTHI.

OcHOBHBIE COIMAIBHO-3HAYNMBIC BUPYCHBIE HH(EKITMU 1 O0pb0a C HUMH.

Tema KOHTPOJILHOH PadoOTHI:

7. 'eneTnka 0akTepuii

Conep:kaHue TeMbl:

HacnencrBeHHOCTH M €€ MaTepralibHasi OCHOBA.
Oco0eHHOCTH OpraHU3aIluy TeHETHYECKOro anmapara 6akrepuit u nokanm3anus JJHK
(HYKJICOU]T ¥ TIA3MHU/IBI).

[Ina3Muibl KaK HE3aBUCUMBIE PEIIJIMKOHBI.

Tunel Ia3mMu, KiaccupUKamus TUIa3Mu/I.

CucreMbl pacripeieieHUs U 3aBUCUMOCTH.

OyHKIUY [Ta3MUI.

MoOusbHBIE TEHETUYECKUE DTIEMEHTHI — TPAHCTIO30HBI.
I'eHeTHUecKuii KOJ M CHHTE3 O€IIKa.

Tunsl U3BMEHYHBOCTH OAKTEPUH.

O6H.[I/Ie 3aKOHOMCPHOCTU T'CHCTHYCCKOI'O MaT€purajia IpOKapuoT U 3YKApUOT.



Tema KOHTpPO/ILHON PadOTHI:

8. IIpenmer u 3aga4n MUKPOOHOIOTHHU. 3HAYeHHEe MUKPOOPraHU3MOB B IPHPOe U LI
YyeJioBeKa

ConepxaHue TeMbl.

[Ipenmer u 3agaun kypca "MukpoOnoiIorusi ¢ OCHOBaMU BUPYCOJIOTHU" M €T0 CBSI3b C IPYTUMHU
OMOJIOTUYECKUMU JAUCIUIIINHAMH.

[TonoxeHne MUKpOOHOJIOTUN B CUCTEME OMOJIOTHYECKUX HAYK.

Teopetnueckoe v MPaKTUUYECKOE 3HAYEHUE U3YUEHHSI MUKPOOPTaHU3MOB.

[ToHsiTHE TEPMUHA «KMUKPOOPraHU3MBD.

[Tonoxenue 6akTepuil B CUCTEME OPraHUYECKOIO MUpA.

Knaccuueckue u coBpeMeHHbIE METO/Ibl U3YUEHUSI MUKPOOPTaHU3MOB B CBSI3U C 0COOEHHOCTHIO
X MOPQOJIOTHH.
PacnipocTpanenne Mukpoopraau3MoB B Onocdepe u ux TJIo0aibHast poJib B CTAHOBJICHUH KU3HHU
Ha TUIaHeTe.
Ponbp MUKpOOpPraHU3MOB B KU3HU YeJIOBEKa, OCHOBHBIE HAIPaBIECHUSI MUKPOOHOJIOTHH,

CBs3aHHBIC C OTUM.

7. VAEBHO-METOJMYECKOE 1 MTHO®OPMAIIMOHOE OBECIIEYEHUE
JTCLATUTMHBI (MOTYJIST)

OcHoBHas1 JiuTEpaTypa:

1. PykoBOJCTBO 10 BUpPYCOJOrUu. Bupychl 1 BUpycHbIe HH(EKIINH YeJIOBEKa U
KUBOTHBIX: [HayuHoe n3aanue] / [1. K. JIbBoB [1 1p.]; MUHHCTEPCTBO 3/1paBOOXpaHEHUS
Poccun, Hayuno-uccnegoBarenbCckuii HHCTUTYT BUpycojioruu umenu 1. M. iBanoBckoro,
Hayunsiit coet no Bupyconoruu; noa pex. J. K. JibBoBa .— Mockpa: MenunmHckoe
nH(popManmonHoe arercTso, 2013 .— 1197 c.

2. MeauumHckasi MUKpoOHosorus. BupycHsie 601e3HU [ DNeKTpOHHBIN pecypc]: yuebHoe
noco6ue / mox pea. H. JI. FOmyxka. - M. : [DOTAP-Meaua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970435847.html

3. MeauuuHcKasi MUKPOOHOJIOTHSI, BUPYCOJIOTHsS U UMMYHOJIOTHS: B 2 T. Tom 1.
[DnexkTponHsbIi pecypc]: yueOnuk / [Toa pen. B.B. 3sepesa, M.H. Boiiuenko. - M. : [DOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

4. MeaunuHcKass MUKPOOHOJIOTHS, BUPYCOJIOTHSI 1 UMMYHoJorus. B 2 1. Tom 2.
[DnexTponHsbIi pecypc]: yueOnuk / [Tox pen. B.B. 3sepeBa, M.H. boituenko - M. : TDOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html



http://www.studentlibrary.ru/book/ISBN9785970435847.html
http://www.studentlibrary.ru/book/ISBN9785970436417.html
http://www.studentlibrary.ru/book/ISBN9785970436424.html

5. MUKpPOOHOJIOTHsI, BAPYCOJIOTHS: PYKOBOJCTBO K MPAKTUYCCKUM 3aHATHSIM
[DnmexkTpoHHEIH pecypc]: yueb. mocooue / 3sepeB B.B. [u ap.]; mox pen. B.B. 3Bepea, M.H.
boriyenko - M.: I'0TAP-Meaua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970434956.html

JonojiHUTEe ILHASA JIUTEPATYPA!
1. MukpoOHOIOTHS, BUPYCOJIOTHS 1 UIMMYHOJIOTHSI: PyKOBOJICTBO K J1JaOOpaTOPHBIM

3aHATHSIM [ DIEKTPOHHBINA pecypce] : yueb. mocodue / moxa pea. B.b. CooituakoBa, M.M.
Kapanama. - M. : ['90TAP-Menua, 2015.
http://www.studentlibrary.ru/book/ISBN9785970435755.html

2. "Muxkpo6uosnorus [DneKTpoHHbIN pecypc] : yuel. ISl CTYA€HTOB YUPEXKACHUN BBICIIL
npo@d. obpazoBanus, ooydaromuxcs no cnernuanbiocta 060301.65 "dapmanus"/ nox pen. B.B.
3BepeBa, M.H. boituenko - M. : [DOTAP-Menua, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970427989.html

3. buonorus: MeguHCKas OMOJIOTHSI, TeHETHKA U Mapa3uToJIorus [ DNeKTPOHHbIN
pecypc] : yaeonuk s By30B / ATl IlexoB. - 3-¢ u3j., crepeoturr. - M. : TDOTAP-Menua,
2014. - http://www.studentlibrary.ru/book/ISBN9785970430729.html

4. Nndexknnonnpie 00Je3HM [ DNEKTPOHHBIHN pecypc] : yueOHuk / Anukeesa ['. K. u ap.;
[Ton pen. H. JI. FOmyxka, FO. f. Benreposa. - 2-¢ uz., nepepad. u gorm. - M. : I'DOTAP-Menua,
2016. - http://www.studentlibrary.ru/book/ISBN9785970436219.html

5. Hazapwsko M. JI. HaHoTexHOMOTHN B OMOJIOTHH : [MCTIOIH30BaHIE HAHOTEXHOJIOTHIA
JUIS LIeJICHANPaBICHHOTO N3MEHEHHU s B3aMMOOTHOIIICHUN BUPYCOB, OaKTepHii, 0aKTEpOUJIOB C
BeIiciiuMuU pacteHusMu| / M. JI. Hazapbeko / HaHoTexHOJIOTHH: HayKa U MPOU3BOJCTBO .— b.M.
— 2016 .— Ne 2 .— C. 63-67.

6. Kpacuukosa JI.B. MukpoOuosorus : yueOHoe nocodue AJisi By30B 10 CHEIHATIbHOCTH
260202 ".— Camnkrt-IlerepOypr : Tpourkuii moct, 2012 .— 293 c.

7. Tlonomapes Anekceii [letpoBud. DneKTpoHHAs MUKPOCKOTIHSI HAHOOAKTEPH U
Jpyrux npeacraBurencii Mukpo- u Hanomupa / A.IL. [Tonomapes. — Bnagumup: UI1 XKypasnésa.
—2011. - 180 c.

8. EmueB B.T. Mukpo6uonorus: yaeOHUK /i 0aKaiaBpoB: yUeOHUK i BY30B IO
HaMpaBJICHUSM U CHEIHMATIBHOCTIM arpoHoMuueckoro oopasoBanus / B. T. Emues, E. H.

Mumryctud .— 8- u3a., ucnp. u pon. — Mocksa: FOpaiit, 2014 .— 445 c.


http://www.studentlibrary.ru/book/ISBN9785970435755.html
http://www.studentlibrary.ru/book/ISBN9785970427989.html
http://www.studentlibrary.ru/book/ISBN9785970430729.html
http://www.studentlibrary.ru/book/ISBN9785970436219.html
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1. IEJIM OCBOEHUA JUCHUIIJINHBI

LensMu OCBOGHUS JAUCHUIUIMHBI «MHKPOOHOJIOTHS ¥ BUPYCOJIOTHS)  SBIISIOTCS:
(dbopMuUpOBaHHE CTYJCHTaMHU MPEICTaBICHHE O MHOTOOOpa3HH NMPOKAPHOTHBIX OPraHU3MOB M
apxell B CpaBHEHMM C MHPOM pacTeHWil, rpuOOB, >KUBOTHBIX, a TAaKXKE CJIOKHOCTb
B3aMMOOTHOILIEHUN MEKly 3TUMH OPraHU3MaMH; 1aTh CTYJEHTaM IIPECTABICHUE O CTPOCHUH U
XMUMHUYECKOM COCTaBe OaKTEepUaJbHON KIETKH, BHUPYCOB pa3JIMYHOIO IPOUCXOXKICHMUS,

0COOEHHOCTSIX METa00IN3Ma U CYIIECTBOBAHHS UX B SKCTPEMAIBHBIX YCIOBHSIX.

2. MECTO AMCHUIUIMHBI B CTPYKTYPE OIIOIT BO

JlaHHasi TUCIUIUIMHA BXOJUT B BapuatuBHyI yacTh (kox b1.B.OJI.8) m nHaxoautcs B
JIOTUYECKOM M COJepKaTeIbHO-METOAUUECKON B3auMOCBs3M ¢ Jpyrumu dactsamu OIIOIL
[IpenmecTByronue AUCUUIUIMHBL: HCTOPHUsST OWMOJIOTHH, OMOJNOTHS Pa3BUTHUSL U PA3MHOKEHMS,
oOmass Ouonorus, OOTaHWKA, 300JI0THS, IIUTOJIOTHS U TUCTOJIOTHS, OMOXUMUSA M MOJICKYJIsIpHAs
ouosorusi.

3. KOMIIETEHIIMU ObYYAIOILIET' OCH, ®OPMHUPYEMBIE B PE3VIJIbTATE
OCBOEHUIA AUCIAITJIMHBI

BEITyCKHHK, OCBOMBIIHIA IPOTpaMMy OakaaBpHuara, JI0JKeH 00JI1aaTh CIeAYOMIIMA
obuienpodeccronanbHbiMu kKomnereHuusiMu (OI1K):

3HaTh W BiIaAeTh 0a30BBIMH TIPEJICTABICHUSIMH O pPa3HOOOpa3uu OHOJOTHUECKHX
00BEKTOB, TOHUMATh 3HaUYEHNE OMOPa3HOOOPA3Us I YCTOHIMBOCTH OHOC(hEphl, CHOCOOHOCTHIO
UCTIONb30BaTh  METONbI  HAONIONEHWs, OINWUCAHWSA, HICHTU(DUKAIUK, KIacCUPHUKAIIHNH,
KyJbTUBHUPOBaHMs OHosorndeckux oobpekroB (OITK-3).

YMerb TPUMEHATH TPUHIUIIBI  CTPYKTYpPHOH M (PYHKIIMOHAIBHOW OpraHU3aIluf
OMOJIOTHYECKNX OOBEKTOB; BJIAJIETh OCHOBHBIMH (PH3HMOJOTMYECKUMHU METOJAMH aHalli3a H
OILIEHKH COCTOsHHS )UBBIX cucteM (OITK-4);

Baagerr - CrocOOHOCTBIO NMPUMEHSTh 3HAHWE MPUHIIUIIOB KICTOYHOW OpraHH3aldH
OMOJIOTHYECKHX 0OBEKTOB, OMO(PHU3NIECKUX OCHOB MEMOpPAHHBIX IPOIIECCOB

4. CTPYKTYPA U COAEPXXAHUE ANCHUITIIMHBI (MO YJIA)

OO61as TpyA0EMKOCTh AUCHUIUIMHBI COCTaBISAET 4 3a4€THBIX €AUHULIBI , 144 yaca.

DopMbI
cé« ) TEKYLIEero
o | g Bunsl yae6HOM paboThI, O6wem KOHTPOJIS
Ne Paznen 2 |8 |BKiIIOYAs CAMOCTOSTEIBHYIO yuyeOHON  [ycreBaeMOCTH
rn/n JUCLMILINHBI § :1:; paboTy CTyJEHTOB paboThI,C (no neoenam
é} U TPYJOEMKOCTb (B yacax) [MIPUMEHEHUEM | cemecmpa)

MHTEPaKTUBHBI ,(opma
X METOJIOB(B  [TPOMEXYTOUH




qacax / %) il arrecTanuu
(no

Jlexnuy|

cemecmpam,)

[IpakT.3aHAT.
JIa6. paboTsl
paboThI
KII/KP

KonTtponbhbie
CPC

1 | Ilpenmer u 3anauu
MUKPOOHOJIOTHH.
Hcropus pazsutus
MUKPOOHOJIOTHH.

Jnariere 3 | |2 4 57 3/50%
MHUKPOOPTaHU3MOB B
MIPHUPOJIE U )KU3HU
YeIoBeKa.
Mopdonorus
OakTepuil.

2 - 3 - 4 50 2/50%

Bceero 2 8 + 107 |+ 5/50% Dk3amMeH -27

COHEPXXAHUE NVCIHAITIIMHBI

1. IlpenmeT u 3agaunt MEKpoOHOI0THH. MUKPOOHOIOTHS — HAayKa, MPEeIMETOM KOTOPOH
SIBJIIIOTCSI MUKPOCKOITMYECKHE CYIIECTBA, Ha3bIBAEMbIE MUKPOOPraHU3MaMu, UX OMOJIOTHYECKHE
MIPU3HAKU, CUCTEMATUKA, SKOJIOT U1, B3AUMOOTHOIIEHHS C IPYTUMH OPTaHU3MaMH.

Mukpoopranu3mel — HamOoJjee ApeBHss (Gopma opraHu3anuu Xu3Hu Ha 3emie. [lo
KOJIMYECTBY OHU MPEICTABISAIOT cOO0M camylo 3HAUUTENbHYIO U CaMyl0 Pa3HOOOPa3HYIO 4acTb
OpraHU3MOB, HaCEIAIOMINX Ornochepy.

K MHKPOOPraHu3Mam OTHOCST: OaKTepHH, BUPYCHI, TPHUObI, IPOCTEUIIIHE,
MuUKpoBojiopociid. OOmumii mpuU3HaK MUKPOOPTaHU3MOB — MHUKPOCKOIMYECKHE pa3Mepbl, OHU
OTJIMYAIOTCSI CTPOEHUEM, IPOUCXOXkAeHueM, (usunonorueil. OHM Jerko MpucrnocadIuBarOTC K
YCIIOBUSIM CYIIECTBOBAHHUSA, BBICOKAs BBIHOCIMBOCTHh K TEIULY, XOJIOAY, HEAOCTATKy BIIArH,
CHOCOOHOCTh K OBICTPOMY Pa3MHOKEHUIO. AKTHUBHO YYacTBYIOT B Pa3jMYHBIX MPEBPALICHUSIX
BEILIECTB B IPUPOJIE.

MHorue MuUKpoOpraHM3Mbl UMEIOT U OTpULATENbHOE 3HaueHHEe. OHU MOTYT SIBISATHCA
BO3OymuTensaMu OoJie3HEH YeIOBEeKa, >KMBOTHBIX M PACTEHUM, BBI3BIBATH MOPYY MHUIIEBBIX
MIPOJIYKTOB, HAHOCS OOJBIION yIIepO HAPOIHOMY XO3SIICTBY.

JlocTuxkeHs: COBPEMEHHON MUKPOOHOIOTUN 0a3UPYIOTCS Ha Pa3BUTHH (PU3UKU, XUMUH,
O0uooruM, OMOXUMHH. 3a/1a4l COBPEMEHHOW MUKPOOUOJIOTHH Pa3HOOOpa3Hbl, CIeU(PUIHBI, YTO
W3 Hee BBIICNWICS Pl CHEUATN3UPOBAHHBIX AUCHMIUIMH - MEIWLMHCKas, BeTEepUHapHas,
CEJIbCKOXO35MCTBEHHAs ¥ TPOMBIIIIJIEHHASL.

2. OcoOeHHOCTH CTPOEHHsI KJIETOK MUKPOOPraHM3MOB. B 3aBHCHMOCTH OT cojep:kKaHus
MypeHHa B KJIETOYHOW CTEHKE pa3lIMyaloT TPaMIOJIOKHUTENbHbBIE W T'PaMOTPHULATENbHbIE
OakTepuu (M0 OTHOIICHHUIO K OKpacke 1o ['pamy).

Y  rpaMmoNOXUTENbHBIX OaKkTepuil MEeNTHUIOTIMKAHOBBIM (MYpEHMHOBBINA)  CIOM
coctasisieT 80 % oT macchl KieTouHOU cTeHKU. [1o I'pamy oHM OKpammBaroTCsi B CUHMM LIBET. Y



IpaMOTpPULIATENbHBIX OaKkTepUil NEeNTUIOTIMKAHOBBIM cioil cocraBiaser 20 % oT Macchl
KJIETOYHOU CTEHKHU U 110 ['paMy OHM OKpaIlIMBAIOTCS B KPACHBIN 1BET.

VY rpaMnosioKUTENbHBIX OaKTepuil HapyXHBIM CIIOM KJIETOYHOM CTEHKH COJEPIKUT
JUIIONPOTEUIbI,  TJIMKONPOTEUIbl,  TEHMXOEBbIE  KHUCJIOTBl, Yy  HUX  OTCYICTBYET
JUMONONNCAaXapuaHblii  crmoid.  Kietoynas  creHka  BBITISAMT — amMopdHOH, OHa  HE
CTpykTypupoBaHa. [loatomy mpu paspylieHMM MYPEMHOBOTO KapKaca OaKTepUH IOJHOCTBHIO
TEPSIIOT KJIETOYHYIO CTEHKY (CTAHOBSATCS HPOTOIUIACTaMHU), HE CIIOCOOHBI K Pa3MHOKEHUIO. Y
IrpaMOTPULIATENbHBIX OaKTepUl HapyKHbIM IUIACTUUECKUN CJIOM YETKO BBIPAXKEH, COJEPIKUT
JIMIONPOTEUIbl, JIUIOINOJNCAXAPUAHBINA CIIOW, COCTOSIMKA M3 aunuga A (PHIOTOKCHHA) U
noymcaxapuna (O-anturena). [Ipu paspymieHHH TpaMOTPHIIATEIBHBIX OakTepuil 00pa3yroTCs
ceporuiactel — 0aKTepUU C YACTUYHO COXPAHEHHOW KIJIETOYHOM CTEHKOW, HE CIOCOOHBIE K
Pa3MHOKEHHIO.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

Texnonorusa CymiHocth

TexHoJ10rMs 00BbACHUTEIBHO WIIKOCTPATHBHOIO 00y4YeHUsA

Texnonorust QopmupoBanus | JlaHHas TEXHOJOTHS OCHOBaHA Ha (OPMHUPOBAHUU U
MIPUEMOB yueOHOI paboThI MIPOCBEILIEHUH CTYJEHTOB-OMOJIOTOB C OpraHu3alued ux
peTpONyKTUBHOM JesrenbHOCTH. OCHOBHAs IeTb — 3TO
BBIpa0OTKAa  Kak  OOIICHAyYHBIX (opraHu3alMOHHBIX,
UHTEIJICKTYaldbHbIX, HH(OOPMAIMOHHBIX © Jp.), TaK H
cHenuanbHbIX (MpeaMeTHbIX) ymeHuil. Kak mpaBuimo — 310
YCBOEHHWE U BOCIIPOM3BEICHNE TOTOBOM yueOHOU MHBOpMAII
C HCMOJb30BAaHUEM CPEACTB HATJISIAHOCTH (CXEMBbI, TaOJIUIIbI,
MPE3CHTALMH U JIP.)

TexH0J0rMH JTUYHOCTHO-OPUEHTHPOBAHHOIO (a1aNITUBHOI0) O0yUeHUs

TexHonorus Cwmbicn nuddepeHInpoBaHHOTO O0yYeHHST COCTOUT B TOM,
muddepeHInpoBaHHOTO 4TOOBl NPHHUMAsT BO BHUMAaHHE WHIUBUTyaIbHbBIC
oOy4yeHus OCOOCGHHOCTH  K&XKIOro OTICIBHOrO CTylneHTa (ypOBEHb
HOJITOTOBKH, pa3BUTHSA, 0COOCHHOCTh MBIIIUICHUS,
NI03HABATENBHBIA HHTEPEC K MPEIMETY), OTIPEACIHUTD I HErO
HauboJiee  11eIecOo00pa3HbIi u  >pQdEeKTUBHBIN  BU

JesITeNbHOCTH, (POPMBI paOOTHI U TUIIBI 3a/IaHUH.

TexHonorus 06y‘IeHI/I$I CYH_[HOCTL MO,Z[y.]'II;HOﬁ TCXHOJIOTUHN 3aKJII04acTCA B
CaMOCTOATCIIbBHOM CO CTOPOHBI CTYACHTA WK C IIOMOUIBIO
npenoaaBarCiii  AOCTHIKCHUHU KOHKPETHBIX ueneﬁ y‘IC6HO'
MO3HABATENLHOMU JESITEIABHOCTU B mpouecce CO CICHUAIBHO
p83pa60TaHHOM MOAYJIEM HJIH Q)YHKHI/IOHaHBHBIM 6.]'IOKOM,
BKJIIOYaronmymM B ce0s COJCpKaHUC " CIIOCOOBI OBJIaACHUA
9TUM COACPIKAHUECM

Texnonorust QgopmupoBanus | YueOHas JeATENbHOCTh paccMaTpHBaeTcsi Kak ocobas (opma
y4eOHOIl IeITeTbHOCTH y4yeOHOIl ~aKTMBHOCTM CTYJEHTOB, HalpaBlIeHHas Ha
npruoOpeTeHre 3HaHUN ¢ TIOMOIIBIO PelIeHUs pa3paboTaHHOM
IpernojiaBaTeNieM CUCTeMbl y4eOHBIX 3ajJad M TECTOB Kak
(opMBI KOHTPOJISI 3HAHU.




NudopmanmonHo- [IpencraBistor  co0Ol  COBOKYIHOCTH TEXHOJIOT U,
KOMMYHHUKAIIHOHHBIE obecnieunBaromux (ukcanuo napopmaruy, e€ 0opaboTky u
texHosioruu (UKT) uH(pOpMaIlMOHHBIE OOMEHBI (mepenady, pacHpoCTpaHEHUE,
packpsitue). K KT oTHOCAT KOMIBIOTEpHI, NMPOrpaMMHOE
obecrieyeHne U CPeICTBA SICKTPOHHOM CBS3H.

6. OHEHOYHBIE CPEJICTBA [JIs TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXKXYTOUYHOM ATTECTAIIUU 11O UTOT' AM
OCBOEHMUSA IMCIUIIVIMHBI U YYEBHO-METOANYECKOTI'O
OBECHEYEHMA CAMOCTOSATEJBbHOM PABOTBI CTYJIEHTOB

Omna onupaeTcst Ha OCHOBHYIO (hopMy OOy4deHUs — JICKIIMOHHYIO B COYETAHUH C
nabopaTopHbIMU 3aHATUAMHU. OCHOBHBIE TPEOOBaHUSI CBSI3aHbI C HEOOXOAMMOCTBIO PACIIUPUTD
3HAHUS CTYJEHTOB, KOTOPbIE MOTYT aJIeKBATHO OPUEHTUPOBATHCS B OTPOMHOM MOTOKE
nHpopmanuu B 00JacTU MUKPOOUOJIOTHH U B €€ pa3ziesie — BUPYCOJIOTHH.

YcBOeHME MPOICHHOTO MaTepraia 1 MpoBEepKa CaMOCTOSATEIILHOM pabOTHI CTYJIECHTOB
MIPOMCXOJUT B BHJI€ YCTHOTO OIpOCa Ha JIabOpaTOpHBIX 3aHATHIX. Bianenue TeopeTuueckuMu u
MPAKTUYECKUMHU 3HAHUSIMU ¥ HABBIKAMHU TIPOBEPSIETCS B XOJI€ KOJUIOKBUYMOB U TIPH BBITIOJTHEHUH
KOHTPOJIBHBIX paboT.

B sKk3aMeH BKITFOUEHBI BOMIPOCHI IO MOP(OJIOTHH, (PHU3UOJIOTHH, PACIIPOCTPAHECHUIO,
9KOJIOTUH, CUCTEMAaTHKe OaKTepHid, pOJIM U 3HAYCHHUIO B Orocdepe, HapoTHOM XO3SHCTBE U
3[IPaBOOXpaHEHUH, MOP(OJIOTHH U PETUTUKAIIUHA BUPYCOB, a TAKXKe HanboJiee BaKHBIC METOIbI,
M3ydaeMble B X0JI€ TIPAKTUUECKUX 3aHATUH 110 MUKPOOHOJIOTHH.

Ucrounukn wundopmarnuu. Kartamoru. bubmmorpadus. [larentsr. MexOnOnmmoTeuHbIit
adonemeHT (MBA). DnektponHbie 60a3bl JaHHBIX. [IpaBuia morucka HaydyHOU WHGOPMAIMKU U €&

HCIIOJIB30BAHUC.

HpOMe}KYTOLIHaH arrecranuusa - 3K3aMCH

6.1 IIpumepHBIii MepevYeHb BONMPOCOB VIS CAMOCTOSITEIbHOM PadoThI
1. 3HaueHue MUKPOOPTaHU3MOB B MPUPOJE U )KU3HU YesoBeka. Mopdomorus 0akrepuii.

2. OcobenHocTH CTPOCHUS KIICTOK MUKPOOPraHUu3MOB I'PaMIIOJIOKHUTCIIbHBIC,
Ir'paMOTpUIATCIIbHBIC.

3. Cucremaruka MUKpOOpraHu3MoB. [IpuHIMITEL Kiaccu(puKauil MUKpOOPTraHU3MOB
(ecTecTBeHHas M HCKYCCTBEHHAs). I 'pymnIibl MPOKAPHUOTHBIX, YYKaPUOTHBIX MUKPOOPTaHU3MOB

4. MemOpaHHBIE CTPYKTYpBI OakTepHalbHbIX KIeTOK. [Tokosmmuecs popmbl KIETOK (3HIOCHOPHI,
9K30CIOPBHI, IUCTHI, AKUHETHI U JP.).



5. Metaboi113mM MUKPOOPTaHU3MOB. THIIBI MUTAHUS TPOKAPHOT. DHEPreTHUECKUI MeTaboIu3M
IPOKapHOT. buoxumMuyeckoe eTMHCTBO IPOLIECCOB META00IM3Ma.

6. Bausinue ¢akTopoB BHEWIHEH cpebl Ha pOCT MUKPOOPTaHU3MOB.

7. 3nauenue otkpeitus .M. UBanoBckoro. DTansl pa3BUTHS BUPYCOJIOTHH.
8. Ilpupona, MmopdostoTHs 1 OCHOBHBIE CBOWCTBA OakTeprodaros.

9. MeTo1pl KyJIbTUBUPOBAHUS BUPYCOB

10. Cucrematuka BupycoB. OcoOeHHOCTH KiIaccupuKkanuu BUpycoB. OCHOBHBIC KPUTEPUU
TaKCOHOMHYECKOW KlacCH()UKAIIUU BHPYCOB

11. KynpTypsl KJIETOK IS BbISIBJICHUS BUPYCOB. KylbTypbl OpraHoB aiisi OOHapyKeHHUs
BHUPYCOB.

12. Kypunsbie sSMOpHOHBI IPU JUArHOCTHKE BUPYCHBIX HH(peKHii. MeTo bl 3apakeHus! BUPYCOM
KYpPUHOTO SMOpHOHA

13. XKuBotHble Moenu aist oOHapykeHus BUpycoB. Unentudukanus sBupycos. KauectBenHoe
OTIpEeJICIICHUE BUPYCOB.

14. Huronatudeckue 3¢dekTsl BUpYycoB. biskooOpazoBanue Bupyca. Tenbia BKIIOUSHUNA
BHUPYCOB.

15. KonnyecTBeHHOE omnpesiesienne BupycoB. OnpeneneHue nHOEKITMOHHOCTH BUPYCOB.

16. Mopdosorust BupycoB. BreisiBieHre BUPYCHBIX aHTUTEHOB ( AT ). BoIsiBJICHUE BUPYCHBIX
YaCTHULL.
6.2TemaTuka JJabopaTOPHBIX 3aHATHI MO JUCHUNIIMHE « MUKPOOMOIOTHS H
BHPYCOJIOTHS»

1. OcHoBHBIE MpaBUiIa PaOOTH B MUKPOOHOIOTHUECKOH J1a00paTOPHH .

2. IlpaBuna cTepuiau3aldyd U MOArOTOBKA MOCYABI U MHCTPYMEHTOB JJIsl J1aDOpaTOPHOM
paboTHI.

3. MeTo/ibpl CTepUIIN3YIONIeH MUKPO(GUIBTPAIIUU COJIEBBIX PACTBOPOB .

4. OcHOBHBIE TpHUeMbl pabOThI HA CBETOBBIX MHUKPOCKONax. MeTOo/bl MOATOTOBKH
MIpernapaToB JUIsl CBETOBOM MUKPOCKOIHH: pa3/aBieHHas KAl U «BUCSYAS KATUIsD».

5. OsnakomiieHue u pabora c¢ mpubopoM s ompeaeneHus pH pacTBopoB THma

«QKCHIepT».

6.3. Bonpocsl kK 3K3aMeHALMOHHBIM OWJIeTaM Mo AucHuILInHe « MUKPOOHOJIOTHS H
BHPYCOJIOTHSI»

1. PaGotsr A. JleBenryka, JI. [Tactepa, P. Koxa, 3HaueHue B pa3BUTUN U CTAHOBJICHUH
MEIUIIMTHCKOW MUKPOOHOIOTHH.



2. N.W. MeunukoB u I1. Dpmux. OTKpbITHE KIETOYHBIX U TYMOPAJIbHBIX (PaKTOPOB
UMMYHHUTETA.

3. .M. IBaHOBCKUI — OCHOBOIIOJIO’KHUK BUPYCOJIOTMH. DTaIlbl pa3BUTHS BUPYCOJIOTUH.
JIOCTHKEHMS COBPEMEHHOW MEIMIIMHCKOM BUPYCOJIOTUU.

4. OcHOBHBIE IPUHIMITBI KJIaccuukanuu OakTepuil. TakCOHOMHUYECKHE KaTeropuu (BH,
LITaMM, KJIOH, YUCTasl KyJIbTypa, CMEIIaHHas KyJIbTypa).

5. Mopdouorusi, yabTpacTpyKTypa U XUMHUECKUI COCTaB OaKTEPHiA.

6. Metoapl okpacku Oaktepuid. Kpacurenu. Mexanusm B3auMoACMCTBUSI KPACUTENS C
OTJIENbHBIMU CTPYKTYpamMu OakTepraibHOM KieTku. Okpacka o I'pamy.

7. Knetounas creHka rp(+) u rp(-) 6akTepuii, CX0JCTBO U OTINYHUSL.

8. Karncymna Gaktepuii. MeTo1b1 BHISIBIICHHUSL.

9. Kryruku, nunu 6akrepuii. MeTo bl BbISBIECHUS.

10. Cnopsl 6akTepuii. MeTo 16l BBISBICHHUSL.

11. Ilonsatue o BUpyce, BUpUOHE. ITaIbl CTAHOBIICHUS U PA3BUTHS BUPYCOJIOTHH, POJIh
JI.W1. UBanoBckoro. CoBpeMEHHbIE JOCTUKEHHSI BUPYCOJIOTHH.

12. Mopdonorusi, ynbTpacTpyKTypa, XMMUYECKHi cocTaB BupycoB. [IpuHiunuansHoe
OTJINYHME BUPYCOB OT OaKTEpU.

13. Penponaykuus BupycoB. OCHOBHBIE CTAIMN B3aUMOJICHCTBHS BUPYCOB C KJIETKON
XO3s5IMHA.

14. IlpuHiuns! KaccupUKaUy BUPYCOB.
15. bakrepuodaru. Mcropust oTKpbITHS, MOP(]OIIOTHUS, YIBTPACTPYKTYpa, XUMUUECKHIMA
COCTaB.

16. JleiicTBHE HAa MUKPOOPTaHU3MBI (DaKTOPOB OKpYKaroIel cpenbl ((hU3HIecKuX,
XUMHUYECKUX, OMOJIOTHYECKHUX ).

17. AHTUMHKPOOHBIE MEPOTIPUATHS B TPOPHIIAKTHUKE U JICYCHUH WH(DEKITMOHHBIX
0ose3Hei.

18. Mopdonorus 6akrepuii. Dopmbl 1 pazMepbl OaKTEpHATLHON KIICTKH.
19. YucTthle KyIbTYpbl MUKPOOPTaHU3MOB. MeTO bl OJy4YeHHs U Ha3HAYCHUE.

20. KynbTuBupoBaHHUE adpOOHBIX M aHAPOOHBIX MUKPOOPTaHU3MOB.

21. Knaccuduxanyss MUKpOOPraHU3MOB 10 THIIaM MUTaHUS U CIIOCO0aM MOITy4YeHUS
SHEpPruMu.

22. Poct mukpoopranuzmMoB. OCHOBHBIE TapaMeTphl U 0COOEHHOCTH OTAENbHBIX (ha3 pocTa.

23. Poct GakTepuii B HENPEPBIBHBIX U NEPUOANIECKUX KYIbTYpPaXx.

24. JletictBue GU3MYECKUX U XUMHYECKUX (PAaKTOPOB Ha POCT MUKPOOPTraHU3MOB.

25. Ilpuposia aHTUMHUKPOOHBIX BELIECTB M METO/IbI OMPEIEIICHUS YyBCTBUTEIHHOCTH
MHUKPOOPraHU3MOB K aHTUOMOTHUKAM.

26. TlonsTre o cTepuwiIM3aluy U Ae3UH(eKInn.

27. Metabonu3M MUKpoopranu3smMoB. OCHOBHBIE NPEICTABICHUS.

28. Tpancnopt BemiecTB y npokapuoT. [ToHATHE 0 MPOTOH-ABMKYLIEH cuite.

29. OxcureHHsli (POTOCHHTE3 y TPOKAapHUOT. TpaHCIIOPT 37EKTPOHOB. MICTOUHHMK 3HEPTUH.
IIpumepsl.

30. AspoOHoe apixanue 6aktepuil. CTpoeHue IbIXaTebHOM LenH y OakTepHii.



31. AnaspobHoe apixanne. MUKpOOpraHu3Mbl, BOCCTaHABIMBAIOLINE HUTPATHI, CYIb(paThl U
Jpyrue COeTNHEHHS.

32. )KuBoTHBIC MOJICTIH JUIsl OOHAPY>KEHUSI BUPYCOB.

33. Kypunsie 5MOpHOHBI IPU TUArHOCTUKE BUPYCHBIX MH(EKIUH.

34. luronaruueckue 3P peKTrl BUpYcoB. bismkooOpa3oBanue Bupyca. Tenblia BKIIOYCHHIA
BHPYCOB.

35. KosmuectBeHHOE ompeiesicHre BUpycoB. OnpeeneHue NHPEKIIMOHHOCTH BUPYCOB.

6.3 TeMbl KOHTPOJIbHBIX PadoT:
1. KyabTUBMpOBaHUE U POCT MHKPOOPTraHU3MOB
Conepxxanue TeMbl:
MeToapl KyTbTUBUPOBAHUS MIPOKAPHUOTHBIX OPTaHU3MOB.

Twumbl muTaTeTBHBIX CPEI U OCHOBHBIE TPEOOBAHUS, IPEIBSIBIISIEMbIE K HUM.
OxapakTepu30BaTh OCHOBHbIE TAPaMETPhl POCTa MUKPOOPTaHU3MOB B CTaTUYECKOU KYJIbTYypE.
Bnustare pa3nmuaHbIX PaKTOPOB HA POCT U Pa3BUTHE MHUKPOOPTaHH3MOB.

DJEeKTUBHBIE METOIbl KyJIbTHBHPOBAHHUS MUKPOOPTaHU3MOB.

PocT OakTepuanbHOI MOMYISINN B IEPUOINIECKON KYIIbTYpE.
HenpepbiBHBIC KyIBTYPHI MUKPOOPTaHH3MOB.

OTHOIIEHNE MUKPOOPTaHU3MOB K MOJIEKYJIIPHOMY KHUCIOPOJY: a3p0o0bl M aHa3pOOBI
(o6muratHbIC U (DaKyTbTAaTUBHBIE), a@3POTOJIEPAHTHI, aHAIPOOBI U MUKPOAIPOQPHIIBI.
Bo3MoskHBIE IPUYMHBI MHTHOUPYIOLIETO I€HCTBUS MOJIEKYJIIPHOTO KUCIOPOia Ha
MHUKPOOPIaHU3MBI.

3nauyenue pH cpezpl 111 pocTa MUKPOOPIaHU3MOB.

Bnusiaue Temnepartypsl, U3IydeHUs U ApYrux GakTopoB Ha MUKpoOpranusmsl. [lonsrue

(IIUTATCIIBHBIC» U aHTI/IMI/IKpO6HBIe BCIICCTBA.

Tema KOHTPOJIbLHOI PadOTHI:

2. CucreMaTuKa MEUKPOOPTraHU3MOB.

Conep:xaHue TeMbl:

Mup MUKpOOPraHU3MOB, OOIIME MPU3HAKU U Pa3HOOOpasue.

[IpokapuoTHBIE U SYKapUOTHBIE MUKPOOPTaHU3MBI, CXOJICTBO M OCHOBHBIE paznuuus. Bupycsi,
OTIINYUS OT KJIETOYHBIX (DOPM KHU3HU.

[TpuHIMIEI KIaccuPUKAIIN TPOKAPHUOTHBIX MUKPOOPTaHU3MOB.

[TpoGnembl cucTeMaTHKU TPOKAPHUOT.

Hymepuueckasi TaKCOHOMUSI, XeMOTAKCOHOMMSI, TEHOCUCTEMATHKA.

[IpaBuia HOMEHKIATYPBI U UACHTU(PHUKALINH.



IlonsTue o Buae, mTaMMe, KIOHE.
Onpenenurens bepru.
[Tpu3HaKH, UCTIONB3yeMbIE IPH ONPEIACICHUA MUKPOOPraHu3MOB. MeTouKa HACHTU(DUKAIIIN

OakTepuit, MOJIEKYJISIPHBIE OCHOBBI CHCTEMATHKH.

Tema KOHTpPO/ILHON PadOTHI:
3. MopdoJorusi, cTpoeHHe U pa3MHOKeHHE IPOKAPHOT.
Conep:xaHnue TeMbl.
OcoOeHHOCTH CTpOoeHUS OaKTEpPHUl MPOKAPUOTHBIX OPraHU3MOB, UX OTINYUS OT DYKapHOT.
Mopdonoruueckre TUIbl OaKTepUaIbHBIX KIETOK, X Pa3MEPHI.
. CtpoeHue 6akTepraibHON KIETKH.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa U CTPYKTYPbI KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENbHBIX U
IPaMOTPULIATEIbHBIX OaKTEPUH.
[uTonnazmaruyeckas MeMOpaHa 1 MEMOpaHHbIE CTPYKTYpPbl OaKTepUaIbHOU KIETKH.
MHoro¢pyHKIIMOHATBHOCTh IIUTOILIA3MAaTHUECKONH MeEMOpaHBbI.
Oco0eHHOCTH OpraHU3alluy SIEPHOTO armapara GaKTepHil.
PuGocoMsl, ra3oBbie BaKyoJu, BKIIOUEHUS PE3EPBHBIX BEILIECTB.
Opranbl IBUKEHUS OaKTEPHil.
KonnuecTBo, cTpoeHUE M pacloIoKEeHNUE KIYTHKOB y OaKTepHUH.
OuMOpun u ux GyHKIKU. Kancymsl, cu3u, 4exiibl ¥ X QyHKIHH.

Ctpoenue MypenHa (TenTHIOTIHKAHA).

Tema KOHTPOJIbLHOM PadOTHI:
4. Tunbl (uddepeHIUPOBKU DakTepuii (Ipouece cnopoodpPa3oBaAHNUA)
Conep:xaHnue TeMbl:
Mopdonoruuecku nuddepeHInpOBaHHbIE U MOKOSIIUECS KIETKH.

Dransl 06pa30BaHUs YHIOCIIOP Y AHAIPOOHBIX U a9POOHBIX OaKTEPHIA.
XUMUYECKUH COCTaB M CTPOCHHUE OKPOBHBIX 000JI0UEK SHIOCIIOP.
JIOTIOJIHUTENBHBIE CTPYKTYPBI: BBIPOCTHI M KOJIITAUKH.

Oransl npopacTtanus crop. Ilokosiuecs hopmbl GakTepuid.

ucTel 1 3HAOCTIOPEI.

Oco6eHHocTH 00pa30BaHMsl, XUMHUYECKOTO COCTaBa M CTPOSHMSI SHIOCTIOP
Tema KOHTpPOILHOM PadOTHI:
5. Mera0ou3m 0akTepmii.

Conepxanue TeMbl:



Oco0GeHHOCTH KOHCTPYKTHBHOTO M SHEPIe€TUYECKOT0 METa00IM3Ma MUKPOOPTraHU3MOB. THITbI
MIUTaHUS IPOKAPUOT.

Xemotpodus u poToTpodus; opranoTpodus U IUTOTPOGUs; aBTOTPOPUS U reTepoTpoPus.
OCHOBHBIE MEXaHU3MBbI IOCTYIUJIEHUS IUTATEIbHBIX BELIECTB B KJIETKY: 1aCCUBHAs U
oOnerdyenHas muddy3us, akTHBHBIN TPAHCIIOPT, IEPEHOC TPYIII

Tema KOHTpPO/ILHON PadOTHI:

6. Mopdosoruss u opraHu3anusi BUPyCOB, TUIIbI HYKJIE€HHOBbIX KHCJIOT

ConepxaHue TeMbl.

Kpatkuit 3kCKypc B HCTOPHUIO BUPYCOJIOTHN.

CpoiicTBa BUPHOHOB.

CrpykTypHO-(YHKIIMOHAJIbHAS OPraHU3alisl BAPUOHOB.

XHUMHUYECKUH COCTaB BUPYCOB.

[IpuHIHIBI BUPYCHOM apXUTEKTOHUKHU.

Knaccuduxkanus Bupycos.

Tuns! BupycoB no kiaccudukanuu bantumopa.

Tumel 1 3Tanbl B3aMMOIEHCTBHS BUPYCA C KIETKOW-XO3IHUHOM.

Bupyconono6Hbie HHQEKIIMOHHBIE areHTHI.

OcHOBHBIE COIMAIBHO-3HAYNMBbIEC BUPYCHBIE HH(EKITUU 1 O0pb0a C HUMH.

Tema KOHTPOJIbLHOI PA0OTHI:

8. IIpeamer u 3a1aun MUKPOOHOJI0TUN. 3HAYEHHE MUKPOOPraHM3MOB B IPUPO/IE U 1JI
YyeJIOBEKa

Conep:xaHnue TeMbl:

[Ipeamer u 3amaun Kypca "MuUKpOOHOIOTHS ¢ OCHOBAMHU BUPYCOJIOTUU" M €TO CBSA3B C IPYTUMHU
OMOJOTMYECKUMHU TUCIUTIIMHAMU.

[Tonoxenne MUKpOOUOIOTUH B CUCTEME OMOJIOTUYECKUX HAYK.

Teopernueckoe U NPAKTUYECKOE 3HAUYCHUE U3YyUEHUSI MUKPOOPTraHU3MOB.

[lonaTre TepMUHA KMUKPOOPraHU3MBD».

[Tonoxenue 6GakTepuii B CUCTEME OPraHUUYECKOTO MUPA.

Knaccuueckue u coBpeMeHHbIE METO/Ibl U3YYEHUSI MUKPOOPTaHU3MOB B CBSI3U C 0COOEHHOCTHIO
X MOP(OJIOTHH.

PacnipocTpaHneHne MUKpOOpraHu3MoB B Ouocdepe u ux riiodaibHasi pojib B CTAHOBJICHUU )KU3HU
Ha IUIaHETE.

Posib MUKPOOPraHM3MOB B *KH3HH YEJIOBEKA, OCHOBHbIE HAIIPABICHUS MUKPOOUOJIOTHH,

CBA3aHHBIC C OTHUM.



6.4 KypcoBble pa6oThl 0 qucuuniuie «VMHUKpoOHOJI0rHs M1 BUPYCOJIOTHS»

KypcoBas paboTa uMeeT ClenyIoIyo CTPYKTYpY:

= TUTYJIbHBIN JIUCT;

- OIJIaBIICHUE;

— TEKCT paboThl, CTPYKTYpHUPOBAaHHBIN 1O ThaBaM (Taparpadam, paszaenam);
— 3aKIII0YEHUE;

— CIIMCOK JIUTEPATYphl;

— NPUIIOKEHUs (TIPH HEO0OXOAUMOCTH).

2.. OO0mmii 00beM KypcoBoi paboThI He noJpkeH npesbimiath 2000 cioB,
MCKITFOYas poOeIIbl, PUCYHKH, CXeMBbI U TpritoskeHus (1o 10 crpanun mpudrom Times
New Roman, pa3zmep 14, mexcTpounsliii uatepsai — 1,5). KonuuecTBo cio B padote
MOICYUTHIBAETCS aBTOMaTH4YecKoi pyHKkuuel pegakropa MS Word u numercst Ha
TUTYIbHOM JiucTe. [IpeBbilieHre 00beMa paboThI SIBIISIETCS CEPbE3HBIM HAPYIICHUEM U
MOJKET IOBJIEYb 32 COOON CHIKEHUE OLICHKH.

3.. CtpyKTypa TeKcTa KypcoBOM pabOThl yCTaHABIMBAIOTCS Kadeapoit ucXo s u3
Xapakrepa paboThl U y4eOHON JUCHMILINHBI, IO KOTOPOU OHA BBIOJIHAETCS.

4.. TekcT paboThl 10JIKEH IEMOHCTPUPOBATH:

— 3HaKOMCTBO aBTOpa ¢ OCHOBHOM JIUTEPATypoOil 0 paccMaTpUBaEMbIM
BOIIpOCaM;

— YMEHUE BbLAECTUTH MPOOIEMY U ONPEAETUTh METObI €€ PEIICHMUS;

— YMEHHE MOCIIEJ0BATEIbHO U3JIOKUTh CYIIECTBO PACCMAaTPUBAEMBIX
BOIIPOCOB;

— BJIaJICHUE COOTBETCTBYIOLUIUM MOHSATUHHBIM U TEPMHUHOJIOTHUECKUM
anmnapaTom;

- MIPUEMIIEMBII YPOBEHbB SI3BIKOBOM IPaMOTHOCTH KypcoBbie paboThI 1o
JTUCLUILTUHE.

CryneHTsl 3a04HOM (HOPMBI OOYUECHHS TIPEACTABIISIOT KYpPCOBBIE paOOTHI HE MO3IHEE
IHS Hayana oyepeHoi ceccur. CTyIEHT UMEET MPaBo BBIOPATH OJIHY U3
MPEIOKEHHBIX TEM WJTH TPEIJIOKUTh COOCTBEHHYIO C 000CHOBAaHUEM BHIOODA.

TeMbl KYpCcOBBIX padoT:
1. XapakrepucTuka MOCTOSHHBIX CTPYKTYPHBIX KOMIIOHEHTOB OaKTepHAIbHON KIETKH.

2. Crpoenue, GyHKIUU U XUMHYECKUN COCTAB KJIIETOYHOW CTEHKH, [IUTOIIa3MaTHYECKOM
MeMOpaHbI U €€ TPOU3BOHBIX, IUTOIIA3MbI, PHOOCOM U HYKJICOHIA.

3. XapakTepucTHKa CUCTEM, UCIIOJIb3YEMbIX AJIS1 KyJIbTUBUPOBAHUS BUPYCOB: KypHHbIE
SMOPHOHBI, KYIbTYPhI KJIETOK, 1a00paTOpHBIE )KMBOTHBIE, €CTECTBEHHO-BOCIIPUMMYUBBIE
YKUBOTHBIE.
4. Ctpoenue KypuHoro sMmoproHa. Bozpact KyprHbIX SMOPHOHOB, HCIIOJIb3YEMbIX B
BHUPYCOJIOTHUECKON MpakTHUKe. BbIOOp MeTo1a 3apakeHust KypHHBIX SMOPHUOHOB.
5. Llenb 1 MeTO b1 3apaXkeHus 1a00paTOPHBIX KUBOTHBIX. [IpaBuiia B3ATHS U
KOHCEpPBUPOBAHMsI, IEPECHUIKH MMAaTOJIOTMYECKOT0 MaTepHaia Uil OakTepHaIbHbIX U
BUPYCOJIOTMYECKUX UCCIECIOBAHUN.
6. KyabTypbl KJIETOK M TKaHEH U MX UCMOJIb30BaHUE B BUPYCOJIOTHYECKOM MPaKTHKE.
7. MeTtouka moJry4yeHHsi NEPBUYHO TPUIICUH3UPOBAHHBIX KYJIBTYP KIETOK, CYOKYJIbTYp H
[IEPEBUBACMBIX KYJIBTYpP KIIETOK.
8. bakrepuodaru. Bzaumoaeiicteue ara ¢ 6akrepuanbHOM KIETKOW. YMepeHHbIEe U
BUpYJIEHTHbIE OakTepuodaru. JInzoreHus.



7. VAEBHO-METOUYECKOE Y MTHOOPMALIMOHOE OBECTIEYEHUE
JIACHUIUIUHBI (MOYJIST)

OcHoBHas JInTeparypa:

1. PykoBoJICTBO IO BUpYycOJIOTHH. Bupychl 1 BUpycHBIE HH(EKIINY YeIOBEKa 1
XKUBOTHBIX: [HaydHoe m3nanue] / [{. K. JIbBoB [u np.]|; MUHHCTEPCTBO 3IpaBOOXpaHEHUS
Poccunn, HayuHo-uccnenoBarenbckuit ”HCTUTYT BUpycosioruu umenu /. Y. iBanosckoro,
Hayunslii coBet o Bupycosioruy; nog pen. . K. JIsBoBa .— MockBa: MeaunuHckoe
nHpOpMaAMOHHOE are’TcTBo, 2013 .— 1197 C.

2. MeaunmHCcKasi MEKpoOwosIorus. BupycHbie 601e3HU [ DNeKTpOHHBIN pecypc]: yaeOHoe
nocobue / mox pen. H. JI. FOmyka. - M. : TDOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970435847.html

3. MeauuuHcKasi MUKpOOHOJIOTHSI, BUPYCOJIOTHsl U UMMYyHoJorusi: B 2 T. Tom 1.
[DnexTponnsIit pecypc]: yueonuk / [Tog pen. B.B. 3sepera, M.H. boituenko. - M. : [DOTAP-
Menmua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

4. MeaunuHckass MUKPOOHOJIOTHS, BUPYCOJIOTUSI 1 UMMYyHoJiorus. B 2 1. Tom 2.
[DnexTponnsIit pecypc]: yueonuk / [Tog pen. B.B. 3sepera, M.H. boituenko - M. : [DOTAP-
Menua, 2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html

5. Mukpo6Hosorus, BUPyCOJIOTHs: PYKOBOJACTBO K IPAKTHUECKUM 3aHSATHIM
[DnexTponHsbIit pecypc]: yueo. mocodue / 3BepeB B.B. [u ap.]; mox pen. B.B. 3sepera, M. H.
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Kapanana. - M. : I'DOTAP-Menua, 2015.
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2. "MuxkpoOuonorus [ DneKTpoHHbIN pecypc] : yuel. s CTYACHTOB YUPEkKACHUN BBICIIL
npod. obpazoBanus, oOydaromuxcs no crnernuanbHocTa 060301.65 "dapmanus"/ nox pen. B.B.
3BepeBa, M.H. boiiuenko - M. : I'90TAP-Menua, 2014." -
http://www.studentlibrary.ru/book/ISBN9785970427989.html

3. buonorus: MeTUIIMHCKas: OMOJIOTHS, TEHETHKA U Mapa3uTOJIOTUs [ DIeKTPOHHBIN
pecypc]: yue6nuk ais By30B / A.IL IlexoB. - 3-e u3a., crepeotui. - M. : TDOTAP-Meaua, 2014.
- http://www.studentlibrary.ru/book/ISBN9785970430729.html
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2016. - http://www.studentlibrary.ru/book/ISBN9785970436219.html

5. Hazapwrko M. JI. HaHOoTeXHOJIOTHY B OHOJIOTHH : [MCTIOJIB30BAHUE HAHOTEXHOJIOT U
JUIS LI€JIEHANPaBICHHOIO U3MEHEHHUS B3aMMOOTHOIIIEHUH BUPYCOB, OaKTepHil, 0aKTEpOnI0B ¢
BeicimMH pactenusiMu| / M. J1. Hazapeko // HaHOTEXHOIOTHH: HayKa U IIPOU3BOJICTBO .— b.M.
— 2016 .— Ne 2 — C. 63-67.

6. Kpacaukoa JI.B. MukpoOuosiorus : yaeOHOe TTocodue it By30B 10 CIIEIHATEHOCTH
260202 ".— Cankrt-IlerepOypr: Tpourxkuii moct, 2012 .— 293 c.

7. Ilonomapes Anexkceil [lerpoBud. DneKTpoHHAsE MUKPOCKONHSI HAHOOAKTEPH U
Jpyrux npeacrasureneii Mukpo- u Hanomupa / A.IL. [Tonomapes. — Bnagumup: UIT XKypasnésa.
—2011. - 180 c.

8. EmuieB B.T. MukpoOuoiorusi: yaeOHUK T OaKaIaBpoB: YIeOHUK IS BY30B TIO
HaIpaBJICHUSM U CIIEIUATIBLHOCTAM arpoHoMuyeckoro oopasosanus / B. T. Emues, E. H.

Mumryctiu .— 8- u3., ucrp. u xorn. — Mocksa: FOpaiit, 2014 .— 445 c.
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