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AHHOTALUA
paboueii nporpaMmbl yueOHOH MOAYIbHOI JucuumIuHbl b.0.19.02
«MuKpoOHO0JIOTHs ¥ BUPYCOJIOTHS», MOAYJIb
Moayab b.0.19 «<Hayku o 6m0J10rH4ecKOM MHOT000pa3um»

AJIs1 MOATOTOBKM Oakasaspa no Hanpasjaenuio 06.03.01 buosaorus,
HanpasjJeHHocTh OxoToBenenue, 3oos0rusi, Kunosorus

Iesb 0cBOCHUS QM CUUIIIIMHBI:

Hensto ocBoenust aucuiuinabl b1.0.19.02 «Mukpobuonorus u BUpYCOIOTUSDY
aBygeTcsl (POPMUPOBAHUE TEOPETUUECKUX U MPAKTUUECKHX 3HAHUW MO OCHOBaM 00-
HIei ¥ CeNbCKOXO3SIICTBEHHON MUKPOOHOJIOTUN U MPUOOpPETEHNE YMEHUN U HABBIKOB
WCIIOJIb30BaHUs MOJIYYEHHBIX 3HAHUH JIJIS1 PELICHUS TPAKTHYECKUX 3a7a4 CEJIbCKOXO0-
351MCTBEHHOT'O ITPOU3BOJCTBA.

Juctuminaa « MUKpoOHOIOTHS U BUPYCOJIOTHSD MpU3BaHa J1aTh 3HAHUS O CHU-
cTeMaTuke, MOp(OJIOTUN U PA3MHOKEHUHN OaKTEepUil; B3aUMOOTHOIIEHUSX MUKPOOP-
TaHU3MOB U OKPY’KaIOIIEH Cpelibl; B3aUMOOTHOIICHUSX MHUKPOOPTAaHU3MOB MEXKIY
co0Ol U C APYrUMHU CYILECTBAMU; META00JIM3ME MUKPOOPTaHU3MOB, MPEBPAILICHUIX
MUKpPO-OpraHU3MaMH COEIUHEHUM yriepoja, a3oTa, gocdopa, cepsl, xeie3a u Ipy-
I'UX 3JIEMEHTOB; IOYBEHHBIX MUKPOOPraHMU3MaX; METOJaX ONPENEIICHHS UX COCTaBa U
aKTUBHOCTH; TOHATUAX, MPHUHIMIAX U KOHIICTIHSAX TMOYBEHHON MHUKPOOHOJIOTHH U
HKOJIOTUH; POJIM TOYBEHHBIX MUKPOOPTAHU3MOB B ILJIOJIOPOJIMU TOYBBI; BIUSIHUU 00-
pabOTKH TOYBBI U MUHEPAIBbHBIX YJOOpPEHUN Ha JAESITEIBHOCTh MUKPOOPTAaHU3MOB;
pOJII MUKPOOPTaHMU3MOB TIPH TMOJYYECHUU OPTaHUYECKUX YJIOOpEHUN; O CHUHTETHUYe-
CKUX XUMHUYECKUX COCIUHEHHUAX U UX JACTOKCHUKAIUU MHUKPOOPraHU3MaMu; SMuduT-
HBIX MHKPOOPTaHM3Max JMCThEB, CEMEHAX M 30HaX KOPHS pacTeHHil; 00 OCHOBax
MUKpPOOHOJIOTUYECKUX TMPOU3BOJCTB MPOAYKTOB M OHOINpEnapaToB CEIbCKOXO3sIH-
CTBEHHOT'0 HAa3HAYCHUS; MUKPOOUOJIOTMU KOPMOB.

B pesynbrate ocBoeHus kypca OakaiaBp JOJKEH MOJYYUTh HABBIKU TMOJIH30-
BaHUs npubopaMu U 00OPYJOBAHUEM U OBJIAJIETh METOJAMH MUKPOOUOJOTUUECKUX
uccinenoBanuii. bakanaBp AOMKEH YMETh: MPUTOTOBUTH IMperapaTbl MUKPOOPTaHU3-
MOB; pa3jiMuyaTh OCHOBHbIC (DOPMBI OaKTEepHil; TOTOBUTh U CTEPHIM30BATh HUCKYC-
CTBEHHbBIE TUTATEIILHBIE CPE/IbI U MOCYY; MPOBOAUTH KOJIMUYECTBEHHBIN YYET MUKPO-
OpraHU3MOB B PAa3IMUHBIX CYOCTpaTax; BBIACISITH YHUCTHIE KYJIbTYpPhl OaKTEpHid,
COpaXMBAIOMIMX KJIETYATKY, OKHUCISIOMIUX JKUP M KJIETYATKy, CUMOMOTHUYECKHUX
a30T(UKCATOPOB, AUIOPUIBHYIO MAJIOYKY; MPOBOAUTH KAYECTBEHHBIEC PEaKIMH Ha
MPOIYKTHI KUZHENEATCTLHOCTH MUKPOOPTAaHW3MOB; IMPOBOJIUTH MHUKPOOHOIOTHYE-
CKU aHAJIU3 PA3IUYHBIX TUIIOB MOYB, MPOJAYKTOB OMOKOHBEPCUH, OTIPEIACIICHUE YHC-
JICHHOCTH SMU(PUTHBIX MUKPOOPTaHU3MOB, OIICHMBATh Ka4ye€CTBO 3€pHA, KOPMOB TIO
MUKPOOHOJIOTUYECKUM MOKa3aTEeISIM.

MecTo JUCHMILUIMHBI B y4eOHOM mJiaHe: J(ucrumimHa « MukpoOuosiorus u
BUPYCOJIOTHS» BKIIIOUEHA B 00s13aTenbHbl niepedeHs GI'OC BO, B MK IUCIUILUIMH
0a3oBoi yactu. Peanuzarus B gucuuiuinae « MUKpOOUOIOTHS U BUPYCOJIOTHUSD» Tpe-
oosannii ®I'OC BO, ITOOII BO u yuebOnoro mnana no HampasiaeHuto 06.03.01 buo-
JIOTHS.



Tp@ﬁOBaHl/lﬂ K pe3yjabTaraM O0CBOCHHMA AUCHMILIMHBI! B PE3YJIbTAaTC OCBOCHUA
JUCIHITIIMHBI (l)OpMI/Ip}IIOTCH CIICAYIONIMEC KOMIICTCHIMH.

OIIK-1.1; OIIK-1.2; OIIK-1.4; OIIK-3.4; OIIK-6.2; IIKoc-1.2

KpaTkoe cogepskanue TUCHUILUINHBI

MuxkpoOuosnorusi, BUPYCOJIOTHsI OTHOCSTCS K YHCIy HayK, 3HAaHHUE KOTOPHIX HE0OXO-
TUMO Ka)XJ0My OHMOJIOTY paOOTHUKY CEJIBCKOTO XO3sIiICTBa, TaK Kak OHHU CIIOCOO-
CTBYIOT pEIIeHHUI0 MHOTuX MnpobseM. [loaToMy mnpenojaBaHue 3TOW JUCHUTIIMHBI
JOJDKHO 3aHSATh JJOCTOMHOE MECTO B CHCTEME OOy4YeHHUs CTYACHTOB B BBICIIHUX CEJIb-
CKOXO3SIUCTBEHHBIX YUYeOHBIX 3aBeAeHUsX. [IpeaMerom u3ydeHUs: MUKPOOMOJIOTHH,
BUPYCOJIOTUU SIBJIsieTCS MOPGOIOTHs, (PU3UO0JIOTHSI, OMOXUMUS, TE€HETUKA U SKOJIOTHUS
MUKpPOOpPraHU3MOB. [[MCIUIIIMHA TpeAcTaBlieHa OCHOBHbIMHU pazaenamu: «OOias
MUKPOOHOJIOTUSD, «DKOJIOTHS U T€OXUMHUYECKas JCSITEIIbHOCTh MUKPOOPTaHU3MOBY
«Bupyconorus», « MUKpOOpraHu3Mbl B HAPOJIHOM XO35UCTBE U MeAuIinHe» B paszze-
ae «OO0masi MUKPOOHOJIOTUS) COAEpkKATCSI CBEACHUS O Pa3BUTUU MHUKPOOUOJIOTUU
KaK HayKH, TIEpUOJIbI €€ CTAHOBJICHUS, O POJIM OTEYECTBEHHBIX YUCHBIX B CHCTEMATH-
K€ ¥ HOMEHKJIaType MUKPOOPTaHMU3MOB, METOJaX UCCIENOBaHMs, 00 OOIIMX 3aKOHO-
MEPHOCTSIX CTPOCHHUSI, )XKHU3HEACSITEILHOCTH MHUKPOOPTAaHU3MOB, M B TIEPBYIO OUYEPE/Ih
MPUMEHUTENIHHO K OOJIE3HETBOPHBIM OAKTEPUSIM.

Paznen «Bupyconorus» ocemiaeT BONPOCHl MOP(GOJIOTMUM M aHTUT€HHON
CTPYKTYpbl BUPYCOB, UX KJIACCHU(PUKAIMHU, METOJOB HCCJICIOBAHMS, WHIUKAINH, a
TaK)Ke MOJYUYEHHUs U IPUMEHEHUsI OaKTepro(daros.

Pa3znen «3JKoj0rus MUKpOOPraHU3MOB)» OCBELIAET POJb MUKPOOPIaHHU3MOB B
KpYroBOpOTE BEIIECTB B NPUPOAE, U3ydaeT MUKPOQIOPY OOBEKTOB OKpYy Karolien
Cpelbl U YeJOBeKa, UX POJb B Pa3BUTUHU HHJOTCHHBIX MH(EKIMHA, TucOakTeprno3a u
METOJIbl €r0 MUKPOOHMOJIOIMYECKON TUarHOCTHKHU; pacCMaTpUBAaEeT MEXaHU3MBbI JeH-
CTBUS (PU3MUECKUX, XUMUUYECKUX B OMOJOTUYECKUX (PAKTOPOB CPeJlbl HA MHUKPOOPTa-
HU3MBI; METOJIbI CTEPUIIM3AINH, KIACCH(PHUKAIIUI0 aHTUOMOTUKOB, MEXaHU3MBI (op-
MUPOBaHUS aHTHOMOTHUKOPE3UCTEHTHOCTH.

N3yuenue pasznena « MUKpOOpPraHM3Mbl B HAPOAHOM XO3SKUCTBE U MEAULIMHE)»
OCHOBAaHO HAa XapaKTEPUCTHUKE MHUKPOOHOIIEHO30B OOBEKTOB OKPYXKAIOIIEH Cpebl,
MUKPOOHOJIOTUYECKON OlleHKe WX KadecTBa. Ha mpakThuecKkux 3aHSATHUSX 3aKperuis-
IOTCS. TEOPETHUUECKHE 3HAHWS WU TMPHOOPETAIOTCS MPAKTUYECKHE HAaBBIKUA. 3aHATHSA
MPOBOJISATCA B YCJIOBHSIX, MPUOIMKEHHBIX 10 OPraHU3allid U 000pyJOBaHUIO K OaK-
TepuoJIoTUYecKor jJabopaTopuu. Pabouee MecTo CTyJeHTa JOHKHO OBITh OCHAIECHO
MHUKPOCKOIIOM, TOPEJIKOM, HAOOpOM HEOOXOAMMBIX HHCTPYMEHTOB (OaKTepHOIOTHYe-
CKas TeTJiA, MPEeIMETHbIE M MOKPOBHBIC CTEKJA, IITATHUBBI, JabopaTopHas IMOCyja,
MUIETKH, PEAKTUBBI B COOTBETCTBUU ¢ TeMOM 3aHsaTus). [log KoHTposieM mpernoiaBa-
TeJsI, CTPOro coOJI0asi MpaBUiia TEXHUKH 0€30MacHOCTH, MOJb3YsICh METOIUYECKHU-
MU YKa3aHHUSIMH, CTYJCHT CaMOCTOATEIHHO MPOBOJUT MUKPOOHMOIIOTUYECKUE HCCIIe-
JTIOBaHHUS

OO01masi TPy10eMKOCTh AMCUUILIMHBI: cocTaBiisgeT 108 4. (3 3au. ef.)
IIpoMekyTOYHBII KOHTPOJIb: dK3aMeH B 1-0M cemecTpe



1. Ileau ocBOeHUS AUCHUILINHbI

Hensto ocBoenust auctuiuinabl b1.0.19.02 «Mukpobuonorus u BUpYCOIOTUSDY
aBygeTcsl (POPMUPOBAHUE TEOPETUUECKUX U MPAKTUUECKUX 3HAHUW 1O OCHOBaM 00-
1€ U CENbCKOXO3SIIICTBEHHON MUKPOOHOJIOTMU U MPUOOPETEHNE YMEHUN U HABBIKOB
VCITOJIb30BAHUS MMOJYYEHHBIX 3HAHUU JUJISl PEIICHUS TPAKTUYECKHX 3a/1a4 CEeJIbCKOXO-
351MCTBEHHOT'O MTPOU3BOJICTBA.

Huctuminaa «MUKpoOHOIOruss ¥ BUPYCOJIOTHS NPHU3BaHA 1aTh 3HAHUS O CH-
cTeMaTuke, MOp(oIOruy U pa3sMHOKEHUH OaKTEpUii; B3aMMOOTHOIIICHUSIX MHKPOOP-
TaHU3MOB M OKpYXKaroUmled Cpe/pl; B3aUMOOTHOLIEHUSX MHUKPOOPTaHU3MOB MEKIY
co0OH U C APYIMMH CYIIECTBAMH; META00JM3ME MUKPOOPIaHU3MOB, MTPEBPAIICHHIX
MUKpO-OpraHM3MaMH COEIUHEHUN yriepoja, a3oTa, gocdopa, cepsbl, xene3a U Ipy-
I'MX 3JIEMEHTOB; ITIOYBEHHBIX MUKPOOPraHU3Max; METOJAX ONPEACIICHHUs UX COCTaBa U
AKTUBHOCTH; MOHSATHUSIX, NPUHLMIAX U KOHLEMUUAX TMOYBEHHOM MHUKPOOMOJIOTUU U
HKOJIOTUH; POJIM TTOYBEHHBIX MUKPOOPIaHW3MOB B IIOJIOPOAMH TIOYBBI; BIUSHUU 00-
pabOTKM MOYBBI U MUHEPAJIbHBIX yJIOOpPEHHI Ha AESITENbHOCTb MUKPOOPIaHU3MOB;
pPOJIM MUKPOOPIaHU3MOB IPU MOJYyYEHUH OPraHUYECKHX YIAOOpEHHM; O CUHTETUYe-
CKUX XUMHUYECKUX COCIMHEHHUAX U UX JETOKCHKAUWW MUKPOOPTaHU3MaMU; SMUPUT-
HBIX MHUKPOOPTaHHM3Max JHUCThEB, CEMEHAX M 30HaX KOPHsS pacTeHWil; 00 OCHOBax
MUKpPOOHOJIOTUYECKUX TPOU3BOJCTB MPOAYKTOB M OHOINpEnapaToB CEIbCKOXO3sIi-
CTBEHHOTO HAa3HAYEHUS; MUKPOOHOJIOTHH KOPMOB.

B pe3ynbrare ocBoeHHs Kypca OakailaBp JOJDKEH MOJYYUTh HABBIKUA MOJb30-
BaHUs npubopaMu U 00OPYJOBAHUEM U OBJIAJIETh METOJAMH MUKPOOUOJOTUUECKUX
uccienoBaHuii. bakanaBp AOKEH yMETh: MPUTOTOBUTH MpenapaTbl MUKPOOPTaHU3-
MOB; pa3inyaTh OCHOBHbIE (OpPMbI OaKTepuil; TOTOBUTh U CTEPHIIM30BATH HCKYC-
CTBEHHBIE NTUTATENBbHBIE CPEJIBI U NTOCYy; TPOBOJUTH KOJMYECTBEHHBIN y4eT MUKPO-
OpPraHMW3MOB B pa3IMYHbIX CyOCTpaTax; BBIIEIATh UYUCTBIE KYJIbTYpbl OakTepui,
cOpaXMBaIOIIMX KJIETYATKy, OKHCISIOIIUX >KUP W KJIETYaTKy, CUMOMOTHYECKHX
a30TPUKCATOPOB, aUAODUIBHYIO MaJI0YKy; MPOBOJUTH KaueCTBEHHBIC PEAKIMHM Ha
OPOAYKTHI KU3HEICSATEIbHOCTH MHKPOOPTaHU3MOB; MPOBOAUTH MHKPOOHOJIOTHYE-
CKUW aHaJINU3 Pa3IMYHBIX TUIIOB MOYB, MPOJAYKTOB OMOKOHBEPCHUH, ONPEACIICHUE YHC-
JIEHHOCTH 3MU(YUTHBIX MUKPOOPraHU3MOB, OIIEHMBATh Kaue€CTBO 3€pHA, KOPMOB IO
MUKPOOHOJOTHYECKUM MOKa3aTEISIM.

2. MecTo qMcUUMIIMHBI B Y4eOHOM Mpolecce

Juctuminaa «MUKpOOUOJIOTHSI U BUPYCOJIOTHS» BKIIFOYEHA B 00s3aTEIbHBIN
nepedenb ®I'OC BO, B niuki1 qucuuiuind 6a30Boi yacTu. Peanu3zanus B TUCHUILIMHE
«Muxkpobuosiorust u Bupycosiorus» Tpedboanuit ®I'OC BO, ITOOIT BO u yuebHOTrO
mana no HanpasyieHuto 06.03.01 buosorus.

HuctuminHa «MHUKpOOMOJIOTHS U BUPYCOJIOTHSD SIBJSIETCS OCHOBOIMOJIAraro-
IEH JJIs1 U3YUYEHHUSI CICIYIOIUX TUCIHUIUIAH: DKOJIoruueckas skcneptusa, [Ipupoo-
OXpaHHOE 3aKOHOJATENbCTBO, BBeseHue B OnoTexHoaoruto, MomnekymispHas Ouoo-
TUsl.



OCOOEHHOCTHIO TUCIUIUIMHBI SBJSIETCS TO, YTO B Y4EOHOM Kypce MOMHUMO
JICKIIUHA, TPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYACHTHI 3HAKOMSITCS C OCOOEHHO-
CTSIMU CTPOCHUSI, PA3BUTHS, MUTAHUS U KyJIbTUBUPOBAHUS MUKpOoOpraHu3MoB. OcBa-
WBAIOT METOJBI YU€Ta W BBIICICHUS YHCTHIX KYJIbTYp MUKPOOPTaHU3MOB. Mojenu-
PYIOT TIPOIIECCHI TPaHC(OPMAIIMH BEIIECTB B MPUPOJIC. SHAKOMSATCS C UCTIOJIB30BaHU-
€M YEJIOBEKOM TIOJIE3HBIX CBOWCTB MHKPOOPTAHW3MOB B MPOMBIIUICHHOCTH, CElIb-
CKOM XO35MCTBE, MEIUIIMHE U oxpaHe mpupoxbl. [louTn Bce 3aHATUS POBOAATCS B
WHTEpaKTUBHOU (popMe (paboTa B MaJIbIX I'PYIINaxX, IPYNIOBOE 0OCYKACHUE).

Pabouas nporpamMma nuCIMIUIMHBI «MUKPOOUOIOTHS U BUPYCOJIOTHS JIJIsl UH-
BaJIUJIOB U JIUI] C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI pa3padaThiBacTCs UH-
JTUBUTyaJIbHO C YY€TOM OCOOCHHOCTEN MCUXO(DU3NUECKOTO Pa3BUTHS, UHIUBUTyalb-
HBIX BO3MOXKHOCTEH M COCTOSTHUS 3/I0POBbsI TAKUX O0YUYaIOIIUXCS.

KoHTposnb 3HaHMI CTYJ€HTOB NPOBOAUTCS B GOpMe TEKYIIEeH U MPOMEKYTOYU-
HOW aTTECTALINH.

Tekymas arrectauusi CTyJAE€HTOB — OLICHKA 3HAHUN U YMEHHI POBOAUTCS MO-
CTOSITHHO Ha JIaOOpAaTOPHBIX 3aHATHSAX C IMOMOIINBIO OMPOCOB, TECTOBBIX 3aJaHHM,
OIICHKH CaMOCTOSITEIIPHONW paOOTHI CTYJCHTOB U CPOKOB C/Ia4d BBIMIOJHEHHBIX padoT,
a TaKXXe Ha KOHTPOJIBHOU HeJeIe.

[IpomexxyTodHast aTTeCTanus CTyACHTOB MMPOBOAUTCS B JOpMeE - IK3aMeHa.

3. [lepeyeHb MJIaHUPYEMBIX Pe3yJIbTATOB 00yYeHUSsI M0 TUCHUILIMHE (MOY.I10),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NMPOrpaMMblI

OO6pa3zoBarteiibHbIC PE3YyJIbTaThl OCBOCHUS JUCHUIUIMHBI 00YUYarOIIMMCS, Mpe/-
CTaBJICHEI B Ta0mIe 1.

4. CTpPYKTYypa M cojiep:KaHue JUCIHUIIHHBI
4.1 PacnpeaeJieHue TPYI0EMKOCTH JUCHUILIMHBI IO BUAAM padoT

OO6mast Tpy10€MKOCTh AUCIUILUIMHBI cocTaBimsieT 3 3ad.ed. (108 wacoB), ux
pacripeieieHue 1Mo BUIaM paOoT MPEACTABICHO B TA0IUIE 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJIMHBI

Taomumna 1

Kong Conepxanue B pe3ynbrare n3ydeHus yuyeOHOU TUCIUILINHBI 00yJaroIuecs
No p . | MHOuKaTopel KOM- pesy Y Y ) Y
. /H KOMIIC- KOMIICTCHIINN (I/IJ'II/I (Vv HeTeHI_[I/Iﬁ JOJIDKHBI:
TCHIIUN I-I.':ICTI/I) 3HATb YMCTH BJIAaACTH
1 | OIIK-1 OIIK - 1.1 METOaMH HHIUKAIIUU U
UACHTU(DUKAIIE MUKDO-
ONEPUPOBATH TEOPETUYE-
OpraHU3MOB B 00BEKTaX
CKHMMH OCHOBaMH BEIJIC- .
Cnocoben IMPUMCHATH 3HA- 3HATh TEOPETUYECKUE MOp(i)OJIOFI/IIO - (1)1/13]/10- JeHus U I/II[GHTI/I(l)I/IKaHI/II/I OKpY?Karomeu Cpeiabl U
HHE OMOJIOTHYECKOTO Pa3HO- | OCHOBBI MHKPOOHOJIO- oMo MI/IKp(,)OpFaHI/IS— HATOTCHHBIX U YCIOBHO- MULIEBBIX MPOAYKTaX C
o6pa31/1;[ H UCII0JIB30BAaTh MC- TUU U BUPYCOJIOTUHU CO6HIOIICHPI€M TCXHHUKU
> MOB, METOJIbI X U3y4Y€- | MAaTOT€HHBIX MHUKPOOpra- .
TOJbI HAOIIOAEHUS, HAEHTH- | GOTAHWKH, 300JIOTHH 1 HISE; SKOOTHIO MUKPOOD- | HH3MOB; OLCHHBATH CTe- 0e30IMaCHOCTH U JTMYHOM
HKaLlMH, KJ1aCCU(DPUKALINU ’ ’ TUTHMEHBI; METOAAMU pa-
(urarym, (urar, MCTIONBSYCT MX JUIT | rayy3MoB; poith MUKPOOD- | HeHb pUCKa HH(EKIHOH- ’ A P
BOCITPOM3BOJICTBA U KYJIbTH- M3yUEeHHMS KU3HHU U 0OTBI C OMOJIOTHYECKUM
) TaHU3MOB B IIaTOJIOTUH HOI'O areHTa; MHTepIpe-
BUPOBAHUA KUBBIX 00BEKTOB CBOICTB KUBBIX 00h- YenoBeKa 1 OLEHKY HX THPOBATH PE3YTIBTATEI MaTcpuaJioM U MCIU-
I perieHus mpodeccuo- - WHCKHUMH OTXOJIaMHU;
AP pog CKTOB, HX HICHTH(H OMOJIOTUYECKOr0 PUCKA. | MHUKPOOHOJIOTMUECKUX U H 5 ’
HaJIbHBIX 3aJ1a4 Kallii U KyJIbTUBUPO- BUPYCOJOTMYECKUX HC- METOJaMHU 0T60pa Mmare-
N raja Jisi 0aKTepHOJIO-
BaHIA clIeJOBaHMI p ! p
TUYECKUX U BUPYCOJIO-
THYECKHUX MCCIIEAOBaHUI
2. | OIIK-1 OIIK-1.2

Cnoco0eH mpuMeHsTh 3Ha-
HHE OMOJIOTHYECKOTO pa3Ho-
o0pa3us U UCIOIb30BaTh Me-
TOABI HAOIIOAECHUS, UACHTHU-

dukanuu, knaccuduxanmm,
BOCIIPOM3BOICTBA U KYJIbTH-
BHUPOBAHMUS )KUBBIX OOBEKTOB

JUTSI peteHust mpogeccuo-
HATBHBIX 33/1a4

YMeTh NpUMEeHATh
METO/bI HAOJFOICHMS,
KJ1acCU(pUKaIIH, BOC-
MIPOU3BOJICTBA OHOIIO-
THYECKUX 00BEKTOB B

MIPUPOAHBIX U J1a00-
PaTOPHBIX YCIOBUSX;
HCITOJTH30BaTh TOJTY-
YCHHBIC 3HAHUS JIS
aHaJIM3a B3anuMoJIeii-
CTBUI OPraHHU3MOB

MIPUHIUIIBI CUCTEMAaTHKH;
0 IIUPOTE PacIpoOCTpaHe-
HUS MUKPOOPTaHHU3MOB B
MIPUPOJIE U X POJIU B
MpEBpAIlEHUH BEIIECTB; O
B3aUMOJIEICTBUH MUKPO-
OpPraHU3MOB JIPYT C ApYy-
IOM B 00BEKTaMH KHBOM
Y HEKUBOU MIPUPOIBI.

MIPaBWJIBHO OTOMPAThH Ma-
Tepuan A MUKPOOUOIIOo-
THYECKUX MCCIICHOBAHMIA;
MOJIy4aTh YUCTHIE KYJIb-
TYypbl MUKPOOPTaHU3MOB;
TOTOBUTH MUKPOOUOJIOTH-
YECKHE MpernapaTsl st
MUKPOCKOIIMYECKUX HUC-
CIIE€IOBaHUI U KyJbTUBH-
pOBaTh MUKPOOPTaHU3MBI
Pa3TUYHBIMU METOJIAMHU.

crioco0amu U3y4eHus
¢uznonoro-
OMOXHMHUYECKHUX
CBOMCTB YUCTHIX KYJIb-
Typ MUKPOOPTaHU3MOB;
MeToJaMu UAeHTU(HKa-
[IUU MUKPOOPTaHU3MOB C
MIPUMEHEHHEM COBpE-
MEHHBIX METOJIOB




Ppa3jIndHbIX BUAOB

JPYyT C IPYTOM H CO
cpenor oouTaHus

OIIK-1

CnocoOeH npUMEeHSTh 3Ha-
HUE OMOJIOTMYECKOTO pa3Ho-
o0pa3sus ¥ UCTOJB30BaTh Me-
TOJbI HAOJIIOIEHUS, HACHTH-

dbukauu, KiaccupuKaImm,
BOCTIPOU3BOICTBA U KYJIbTH-
BUPOBAHUS KHUBBIX O0BEKTOB

JUISL penieHus mpodeccro-

HAJIBHBIX 3a7a4

OIIK-14

[TorumaTh posb Ouo-
JOTMYECKOTO Pa3HO-
00pa3usi Kak BeIyIe-
ro (akropa ycTon4u-
BOCTH JKUBBIX CHCTEM
1 6uocdepsl B 1IeIIOM

OCHOBHBIE IIPECTaBICHUSA
0 BO3MOXHOCTSIX MCIIOJIb-
30BaHMUs MUKPOOPraHU3-
MOB B BOCCTaHOBJICHHH
TEPPUTOPUH, IOCTPATAB-
LIMX OT aHTPOIIOTE€HHBIX
(bakTopoB;

MIPUMEHSTH 0a30BbIE
npezcTaBieHus 00 3K0JI0-
MY MUKPOOPIaHU3MOB
JUIsL OLEHKU COCTOSIHUS
IIPUPOJHON Cpebl U
IIPUHLIMIIB] MOHUTOPHUHTA;

METOJI0JIOTUEN IKOJIOTO-
MUKPOOHOIOTUIECKUX
UCCIIETOBaHUM B pa3-
JMYHBIX S9KOCHCTEMAX,
MeToaaMu cbopa u 00-
paboOTKH JaHHBIX, MOHH-
TOPUHTA U OIICHKH CO-
CTOSIHUS OKPY’KaroIeH
CpeIbl.

OIIK - 3

Cnoco0eH npuMeHsTh 3Ha-
HHE OCHOB 3BOJIFOLIMOHHOU
TEOpUH, COBPEMEHHBIE TIPe/I-
CTaBJICHUS O CTPYKTYPHO-
(GyHKIIMOHATFHOW OpraHu3a-
U1 T€HETUYECKOMU MPOo-
IpaMMBbI KUBBIX 00BEKTOB U
METO/IbI MOJICKYJISIPHOM OHO-
JIOTUU, TEHETUKU ¥ OUOIIOTUH
Pa3BHUTHS JUTSI UCCIICTOBAHUS
MEXaHM3MOB OHTOTEHE3a U
¢dunorenesa B mpodeccuo-
HAIBHOU JEITeTbHOCTH

OIIK -3.4

Bmagers naBpIKaMu
BOCITPOU3BEICHUS
JKUBBIX OPTAaHU3MOB B
nabopaToOpHBIX U
MIPOU3BOICTBEHHBIX
YCIIOBHSIX

OCHOBBI CHCTEMATHUKH Op-
raHUYECKOTO MUPa U OC-
HOBHBIE TAKCOHBI JKUBOT-
HBIX, PACTEHUH U MUKPO-
OpPraHU3MOB; 0COOCHHO-
CTH CTPOEHHUs, PU3NOI0-
THH KHUBOTHBIX, PACTCHUN
U MUKPOOPTaHU3MOB; I'€0-
rpaduueckoe pacnpo-
CTpaHEHHE OCHOBHBIX
TaKCOHOB PAaCTEHUH U XKHU-
BOTHBIX; POJIb OTAEIbHBIX
COCTAaBJISIONINX OHOpas-
HOOOpa3us B HA3EMHBIX U
BOJIHBIX 9KOCHCTEMaX U
o6uocdepe B 11€710M; OC-
HOBHBIE METO/IBI TIOJIEBOTO
1 J1abOpaTOPHOTO U3yye-
HUsl buopa3zHooOpasusl.

COCTaBIISITh AHATOMOMOP-
(hoyorHuecKoe ONUCAHKE
JKUBBIX OPTraHU3MOB; TIPO-
BOJUTH HAOIIONEHUS U
MPAaKTUYECKHE PAOOTHI,
CBSI3aHHBIC C U3YYCHUEM
KHUBOTHBIX, PACTCHHUI U
MHUKPOOPTaHU3MOB; HC-
MOJIb30BaTh TEOPETHUYC-
CKHE 3HAHUS JIJIS IPAKTH-
YECKOTO PEIICHUs MPOo-
(dheccroHaNBHBIX 3a/1a4.

0a30BBIMHU IIPE/ICTABIIC-
HUSIMU O Pa3HO00pa3uu
OpPraHUYeCcKOro Mupa,
OCHOBHBIMH TTOHSTUSIMHI
B 00JIaCTH 300JI0THH,
00TaHUKU, MUKPOOHOJIO-
I'MU; TEXHUKOW omuca-
HUS, WACHTUDUKAIAHN,
KJIacCu(UKALUU U KYyJIb-
TUBHUPOBaHUS OMOJIOTH-
YEeCKUX 0OBEKTOB; METO-
JIAMH TIPEJICTaBIICHHS
HOJYYEHHBIX JIaHHBIX.

OIIK - 6

Croco0eH ucIonaL30BaTh B
npodeCCHOHAIBLHOM Jes-
TEJILHOCTU OCHOBHBIE 3aKOHBI

OIIK - 6.2

VYMeTs Ucnoiabp30BaTh

TEOPETHYECKUE OCHOBBI U
OCHOBHbI€ 3aKOHbI (PU3H-
KM, XMUMHUH, HAYK 0 3emMJie

IPUMEHSTDH MTOJTyYSHHbIE
3HAHUSA B KU3HEHHBIX CH-
Tyauusix Mpyu NPUHATHH

CHCTEMOM 3HaHUI B 00-
nacTu GU3UKH, XUMUH,
HayK 0 3emJyie ¥ 6HOJIO0-
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(bu3MKH, XUMHUH, HAyK 0 3eM-
7€ ¥ OMOJIOTUH, TIPUMEHSTh
METOBI MATEMaTHYECKOTO
aHaJIM3a U MOJICIIUPOBAHUS,
TEOPETUYECKUX U IKCIEPH-

MEHTAJILHBIX UCCIIEOBAaHHH,

npuoOpeTaTs HOBbIE MaTeMa-

THYECKHE U €CTECTBEHHOHA-
Y4YHBIC 3HAHUS, UCTIONB3YS

COBpEMEHHBIEe 00pa3oBa-
TEeJIbHBIE U HH()OpPMAIOH-
HBIE TEXHOJIOTUU

HaBBIKH J1abopaTop-
HOW PabOThI U METOJIBI
XUMUH, (PU3UKHU, Ma-
TEMaTUYECKOTO MOJIe-
JMPOBAHUS U MaTeMa-
THUYECKOH CTAaTHCTUKU
B IpodecCHOHATBHOM
JeSITeIIbHOCTH

1 OMOJIOTHH; COBPEMCH-
HBIE TIPOOJIEMBI OMOJIOTHH
M 3KOJIOTHH, IT100aIbHBIE
IKOJIOTUYECKHUE Tpo0IIe-
MbI; OCHOBBI PAIIHOHATb-
HOTO TTPHUPOJIOTIOIIB30Ba-
HUS; METOJIbI COXPAHCHHS

OMOJIOTUYECKOTO Pa3Ho-

oOpa3us.

PELIECHHI U OLIEHKE M0-
CJIeJICTBHI CBOEH mpodec-
CHOHAJIBHOW JI€SITENBHO-
CTH; NIPEJIaraTh CXeMbl
aHaJIn3a 0ObEKTOB OKPY-
JKAIOLLEH Cpesibl C yUETOM
BO3MOXHOCTEW U OCHa-
LICHUS; aHAJTU3UPOBATh
MOJTy4aeMbI€ Pe3yJIbTaThI;
IIPOTHO3UPOBATH MOCIIEI-
CTBUSI CBOEH mpodeccro-
HaJIbHOM IESTEeIbHOCTH;

TUU TIPU POTHO3E U
00BSICHEHUH BO3MOXK-
HBIX MOCJIEICTBUN TEX
WJIM UHBIX KU3HEHHBIX

CUTyaIui ajsi 00beKTOB
OKpYKarollen cpebl U
JUIS 9elioBeKa, HHQop-
MaIeil 0 BO3MOKHBIX

MOCJIEJICTBUSIX Mpodec-
CHOHAJIbHBIX OUINOOK,
YyBCTBOM OTBETCTBEH-

HOCTH 32 MIPUHSITHIE pe-

HICHUS

I[TIKoc- 1

Ocy1iecTBIIEHHE IKOJIOTHYE-
CKOM1 OLIEHKU COCTOSTHUS
IIOJHA/I30PHBIX TEPPUTOPUI
Y BO3MOKHOCTH ITPUMEHEHHUS
Ha HUX MPUPOTO0XPAHHBIX
OMOTEXHOJIOTH

I1IKoc-1.2

YMeTh NpOu3BOAUTD
nabopaToOpHbIE UCCIIe-
JIOBaHMsI, 3aMepHlI,
aHaJIN3bl OTOOPAHHBIX
MPUPOIHBIX 00pa3IoB

BO3MOYKHOCTH U 00/1aCTH
MCII0JIb30BaHUs amnapa-
TYpBI U 000PYAOBAHHUS
JUTsL BBITIOJTHEHHMS J1abopa-
TOPHBIX OMOJOTHYCCKUX
HCCIICJIOBaHUM;

UCII0JIb30BaTh COBPEMEH-
HYIO ammaparypy B j1abo-
PaTOPHBIX YCIOBUSIX IS
U3y4EeHUSI MUKPOOpra-
HU3MOB;

HaBbIKaMU pabOThI HA
00opyI0BaHUU IJIS U3Y-
YeHUSI MUKPOOPTaHU3-
MOB;
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4.1 PacnipeneJieHre TPYA0EMKOCTH INCIHUIJIMHBI 10 BUAaAM padoT 1o

cemMecTpam

Tabmura 2
PacnpenesieHue TPy10€MKOCTH JHCHUILIHHBI 0 BHaM PadoT MO ceMecTpam
TpynoémkocTh
Buj yueoHoii paéoThl B T-H. 1o cemect=
Ygac. scero* pamM
1
O01mas Tpy10éMKOCTb TUCIUILIMHBI 10 Y4eOHOMY IIJIaHY 108 108
1. KontakTHasi padora: 52,4/4 52,4/4
AyauTtopHas padoTa 52,4/4 52,4/4
8 MOM yucine:
nexyuu (J1) 16 16
npaxkmuyueckue sansmust (113) 34/4 34/4
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAKMHAs paboma Ha nPOMeNCymoyHOM KOHMPOe 04 0.4
(KPA) ’ '
2. CamocTosiTeanHasi padora (CPC) 55,6 55,6
Penpooykmusnas camocmosmenvnas paboma. @opmupo-
BaHUe U YCBOCHUE COOEPICANUSL KOHCNEKMA TeKyull Ha base
PEKOMEHOOBAHHOU  JIeKMOPOM — VUeOHOU  Iumepamypbl, 31 31
BKIIOUASL UHPOPMAYUOHHBIE 00PA308AMENbHBIE PECyPCbl
(271eKmpoHHbIE YUeOHUKU, JNeKMPOHHbLE OUDIUOMEK)
Ilooecomoska Kk 3K3ameHy (KOHMpPOJb) 24,6 24,6
Buj npoMeKyTOYHOr0 KOHTPOJIS: JK3aMeH
* B TOM YHCJIE PAKTHYECKas MMOATOTOBKA
4.2 ConepxaHue TUCHHUIINHBI
Taoauna 3
TemaTnyeckuii NUIaH y4eOHOM IMCIUTITHUHBI
HanmeHoBaHue pa3/iejioB U TeM THCHHILTHH AynuTopHad padora_| Breaymuro
. Bcero | JI 113 ITKP pHas
(ykpymsEro) BCero™ padora CP
Brenenue Tema Ne 1 Uctopus, 0ObeKT, 7 2 2 3
METOJIbI M 33]1a91 MUKPOOHOJIOTHH.
Paznen 1 «O01mass MUKpPOOHOJIOTHSD) 31 6 18 7
Tema Ne 2 CtpykTypa OakTepuaibHOM 14/4 | 2 10/4 2
KJIeTKu. [IpuHumne! kKiaccudukanuu
IPOKAPHOT.
Tema Ne 3 MukpoopraH1u3Mbl-3yKapruOThI 6 2 2 2
(rpuOBI, BOAOPOCIIH, TPOCTEUIITHE)
Tema Ne 4. Meraboausm 11 2 6 3
MHUKPOOPTaHU3MOB
Pa3gen 2 «9K0J0TUsI H T€eOXUMHYECKas 21 4 10 7
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HaumeHnoBaHnue pa3aesioB U TEM TUCHUIIIINH Ay}IHTOpHaﬂ paﬁoTa BHeayHHTO
. Bcero | JI 113 IKP pHas
e BCero™ padora CP

AeATeJIbHOCTh MUKPOOPTraHU3MOB)

Tema Ne 5 Briusinue pakTopoB BHeLIHEN 8 2 2 4

CpeIlbl Ha MUKPOOPTaHU3MBbI. DKOJIOTHS

MHUKPOOPTaHHU3MOB.

Tema Ne 6. [IpeBparenne 15 2 8 3

MHUKpPOOpPTaHU3MaMH COCTUHEHUN

yriiepoza, a3ota, dhochopa, Cephl.

Pa3znen 3 «MukpoopranusmMsbl B 11 2 2 7

HAPOJHOM XO03SIIICTBE M MeIUI[HHE»

Tema Ne 7 «Ponp MukpoopranusmoB B | 11 2 2 7

OMOTEXHOJIOTUH OKPYIKAIOIIEH CpeibD»

Paznen 4 «Bupycosorus 11 2 2 7

Tema No 8 Bupycel u daru 11 2 2 7

Koncynemayuu nepeo sxzamernom 2 2

Konmaxmmuas paboma na npomesicymouy- 0,4 0,4

Hom konmpone (KPA)

Iloocomoska k 3K3ameny (KOHMPOIb) 24,6 24,6

Bceero 3a 1 cemectp 108/4 16 34/4 2,4 55,6

HUToOro mo JUCHHUIIJINHE 108/4 16 34/4 2,4 55,6

* B TOM YHCIIE MMPAaKTUYCCKaA IIOAIrOTOBKA

Beenenne Tema Ne 1 Mctopusi, 00bEKT, METOIBI M 33]1a4 MUKPOOUOJIOTHUH.

Ucropust Mukpoburonoruu. OTKpbITUE MUKPOOpPranu3MoB AHTOHU Ban JleBen-
rykoM. [lepunon GeccucTeMHbIX HaOMIOAEHUN («OMUCATENbHBIA EPUO» B Pa3BUTUU
Mukpoouosorun). OtkpsiTus Jlyn Ilacrepa (HEBO3MOKHOCTb CaMO3apOXKACHUS, OT-
KPBITHE TPUPOJLI OpOXKEHUs, BO30yIUTeaN OoJie3HEH, MpuMeHeHue BakiuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BuTuu Mukpoduosnoruu. Padorer P.Koxa, .. Meu-
HUKOBA. POJIb OT€UECTBEHHBIX YUEHBIX B PA3BUTUN MUKPOOHOJIOTHH.

Oco0EHHOCTH M CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIBI U 3aJ1a4l MHK-
POOHOJIOTHH

Pasznen 1 «O0mas MUKpoOOHOJIOTHSD)

Tema Ne 2 Crpykrypa OaktepuanbHON KieTku. [IpuHIumbl kinaccudukammm
MPOKAPUOT.

Mukpoopranu3mbl — MPOKAPUOTHI M 3YKAPUOTHI, UX OCHOBHBIE Pa3IUYMS.
Mopdonorus 6akrepuii, CTpoeHue kietok 0akrepuii, Kinerounsie cTpyKTyphl OakTe-
puii: Karncynbl (M CIM3UCTHIE CIION), KIETOYHbIE CTEHKU T'PaMITIOJIOKHUTENbHBIX U Tpa-
MOTpPULIATENbHBIX OakTepuil, KieTouHas MeMmOpaHa, XIyTUKH, GumOpuu (muiu) y
OakTepuil. BKitoueHus, X XUMUUYECKUN COCTaB U (PYHKIMHU. DHIOCHIOPHI U JIpyTUe
nokosiirecs: GpopMel mpokapuoT. PocT u pasmHoxkeHue Oaktepuii. CriocoObl pas-
MHOKCHHS OAKTEPHIA.

Tema Ne 3 Mukpoopranu3MbI-3yKapruoThl (TPHOBI, BOJIOPOCIH, TIPOCTEHIIIHE)
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['pubsl. Uctopus uzydenus rpuboB. OOmias xapakTepucTHKa, 0COOEHHOCTU
CTpoeHHUsl, pa3MHOKeHus1. CXOACTBa U pa3nuyus rpuOOB C PACTEHUSAMH U KUBOTHBI-
MU. 3HAYEHHE B PUPOJIE U )KU3HU YEJIOBEKA.

Bonopocnu. PacnipocTpanenue B mpupoie, o011as XxapakTepucTUKa, CTPOCHUE,
pa3MHOXEHUE. 3HAUYECHUE B IPUPOJE U )KU3HU YEJIOBEKA.

[Ipocreiimme. OOmas xapakTepUCTHKA, OCOOCHHOCTH IMUTaHUs, pacrnpocTpa-
HEHHE

CanpotpodHubie u napazutuueckue ¢opmbl. CucTeMaTuka, XapaKTepucTUKa
OTJICJIbHBIX CUCTEMATUYECKUX TPYII.

Tema Ne 4. MeTabonu3M MUKPOOPTaHU3MOB

XHUMHUYECKHUI COCTaB KJIETOK MUKPOOPTaHU3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTh OT yclIOBUHM cpenbl. PazHooOpa3ue moTpeOHOCTEW B MCTOYHMKAX MUTAHUS Y
MUKpoopraHu3MoB. CrocoObl MUTaHWS M TOCTYIJICHUE MUTATEIbHBIX BEIIECTB B
KJIETKy. Vcrnonb3oBaHre MUKpPOOPTraHU3MaMH UCTOYHHKOB yriiepoja. ABTOTpodbsI U
rerepoTpodsl. DoTOCHHTE3 (OKCUTEHHBIN U aHOKCUTCHHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3MoB. OtkpbiTue xemocunresa C.H.Bunorpanckum. Jlutotpodsl u opraHo-
Tpodsl. CanipoTpodsl, naparpodsl, MUKCOTpOdBI. McTouHuKH a30Ta, hochopa, cepsl.
[ToTpeOHOCTH B Kele3e, KaluK, KaJIbLIMH, MUKPO3JIEMEHTaX, BUTAMHUHAX.

[Tonsitue o hepmenTax, ux kiaaccupukaus 1 ocooeHHoctu. Ponb pepmeHToB
B KU3HEJCATEIIbHOCTH MUKPOOPIaHU3MOB. DK30- U 3HI0pepMeHThl. KoHCTUTYTHB-
HbIC U aJlaiTUBHbIC (MHAYIMOEIbHBIC) pepMeHTHI. JIokanu3amus pepMEeHTOB B KIIET-
ke. Mcnonb3oBaHne (pepMEHTOB YEIOBEKOM B Pa3IMYHBIX OTPACISAX HAPOJHOTO XO-
351MCTBA.

KyneTrBUpOoBaHHE MUKPOOpPraHM3MOB. UucTas M HAKONUTENIbHAS KYJIbTYPBHI.
OnekTuBHbIE cpelibl. CUCTEMBI KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

CriocoObl TONyyeHUs: MHUKPOOpPraHM3MaMH SHEpruu: OpoKeHHUe, AbIXaHHE,
aHaspoOHoe napixaHue. AT® — HEHTPOOOJUT KIETKH U CIOCOObI €€ 0Opa3oBaHUS:
cybctpatHoe (ochopuiiipoBanre — TIIMKOIU3 U cxema OMJieHa — Meiieproda —
[Tapunaca (OMII); oxucnutensHoe dochopunupoBanue — Ukl Kpebca wiam muki
TpukapOoHoBbIX KUCIOT (I[TK) u sanektpontpancnoptHas uens (I TLL).

CX0aCTBO U pazinuune OpOXKEHUs, IbIXaHUs, aHAPOOHOTO JbixaHus. [ mukommn3
y 3YKapuOT (BBICHIMX OPraHU3MOB) M Pa3HO0Opa3ue aHa3poOHBIX MyTEH y MUKPOOP-
TraHU3MOB: TIUKOJU3, MeHTo3odocdarHpii myTh, myTh DHTHEpa — [lymoposa. Xu-
MH3M a’dpobOHoro apixanus: cxema OMII, LITK, OTLI.

Paznesn 2 «IK0JI0OTHSl U TeOXMMHUYECKAS JAeATeJIbHOCTh MHKPOOPTaHU3-
MOB)

Tema Ne 5§ Bnusinue ¢pakTopoB BHENTHEH cpebl HA MUKPOOPTAHU3MBI. DKOJIO-
r'Usi MUKPOOPTaHU3MOB.

AlGuotnueckue u O6motuyeckue Gaktopbl. AdmoTuueckune (GakTopbl. 3aBUCHU-
MOCTh MHKPOOPTraHM3MOB OT BOJHOrO pexuma cpeabl. OCMOTUYECKOE J1aBlICHUE
KJIIETKH y Pa3HbIX TPYII MUKPOOPTaHW3MOB U MX OTHOIIEHUE K Pa3HbIM YPOBHSIM
BIXXHOCTH cpeabl. Ocmoduibl U ranoduisl. X pacnpocTpaHeHUE W MPAKTUYECKOE
3HaueHue. Kpurnueckue temnepaTypHble TOUKA B KU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB. Me3ohuiibl, TMCUXpoduibl, NCUXPOTPOdBI, TEPMODUIIBI, SKCTPEMAILHO
TepMOPUIbHBIE U 3KCTPEMAIbHO MCUXpOduIibHbIE (POpMBL. BrnusiHue KUCIOTHOCTH
Cpelbl Ha Pa3BUTUE OTAEIbHBIX MUKpOOpranu3MoB. Kputuueckue 3HaueHus pH B
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KHU3HEJCATEIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auuaopuibl u
AKCTpeMalibHbIe anua0Guibl. OTHOIIEHHE MUKPOOPTaHU3MOB K KHCIOPOAY. A3pOObI
U aHa3poOsl ((haKkyIbTaTUBHBIE U OOJIUTATHEIE).

buotnueckue (hakTopsl (B3aMMOOTHOLICHHUSI MUKPOOPTAaHU3MOB MEXIy COOOM
U IPYTHMH CYIIECTBaMH). B3anMOOTHOIIEHNS MEXy OpraHu3MaMu: Tpodudeckas u
JJIEJIOXMMUYECKasl IpUpoa B3auMocBsizeil. HeliTpanmsm, MyTyanusm (IIpoTOKOOIIe-
panus, cuMOHn03), KOMMEHCAIN3M, aKTUBHAs KOHKYPEHIIHS, Mapa3uTus3M, MeTabuo3,
cUHTpO(dUs (MUKPOOPTraHU3MbI pyOlia )KBAYHBIX )KUBOTHBIX). CUMOMO03 U aHTarOHU3M
MEXIy MPOKapuoTaMHu U dyKapuoTtamu. [IpakTuueckoe MCHoOJIb30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SMCTBE U MEIUIIMHE.

MukpoopraHu3Mbl IOUBbI, BOABI U BO3TyXa.

Tema Ne 6. [IpeBpaiienne MUKpOOpraHU3MaMH COSAMHEHUN yIiiepoa, a30Ta,
dbocdopa, cepsl.

3HaueHNe MPOILIECCOB MPEBPAIICHUS YTICPOACOACPKAIIMX BEIIECTB B KPYro-
BOpPOTE yTepoAa B MPUPOJE U POJIb MUKPOOPTAHW3MOB B paclajie OpraHHYeCcKOro
BeniectBa. [Iporeccel OpokeHwmid, BbI3biBaeMbie OakTepusmu poaa Clostridium. Mac-
JISTHOKHCIIOE U alleTOHOOYTHIIOBOE OpO’KeHHA. 3HAYeHHE B MPHUPOJIE, CEITBCKOM XO-
3STUCTBE, MPOMBINUIEHHOCTH. OCHOBHBIE CBOWMCTBA BO30yJIUTEIEH ATUX MPOLIECCOB
(0OnMraTHbI aHAAPOOMO3, «BCESIAHOCTD» B OTHOIIEHUHA HCTOYHUKOB yTJIEpOaa U JIp.)
MacnsHokucaoe OpoKeHHE MEeKTHHOBBIX BelnecTB. bakrtepum poma Clostridium wu
OpOKEHHUE LEIITIOIO3HI.

HenonHoe okucieHue yrieBoJOB U APYTUX OPraHUMYECKUX COECTUHEHUN MUK-
poopraHuzMaMu ¢ 00pa3oBaHUEM KHUCIIOT.

AspobHOEe paznokeHue Leunono3bl. llemmono3opaspymaromue 6akTepuu u
rpuOBI-BO30YIUTENN TpOLEcca pa3pylIeHus: LEeIUToia03bl. OKUCIEHHE MHUKpOOopra-
HU3MaMU TE€MULEIII0N03, JUTHUHA, KUPA, YIIIEBOAOpoa0B, Bo3Oynurenu u 3Haye-
HUE 3TUX MPOIIECCOB.

Pa3znen 3 «MuKpoopranu3Msl B HApOJHOM XO3SMCTBE U MEAULIUHE

Tema Ne 7 «Poib MUKPOOPTaHU3MOB B OMOTEXHOJOTUM OKPYKAIOIICH CpeabD»

MuxkpoOuonorndeckue U abHOJOrHUecKne (PaKTOphl Pas3loKEeHUs KCEHOOMO-
TUKOB. [lepcuCTEeHTHOCTD U Jerpaaanvs KCeHOOUOTHKOB (ITECTUINI0B, ITOBEPXHOCT-
HO-aKTHBHBIX BEIIECTB, CHHTETUYECKHX CMOJI, IJIACTMAacC M APYTUX MPOAYKTOB Op-
raHUYECKOTO CHHTE3a) B MPHUPOAHBIX IKOCHUCTEMax MHUKpoopraHuzMamu. Heobxonu-
MOCTb OIICHKH BBOJMMBIX B MPUPOJYy KCEHOOMOTHMKOB. MHUKpPOOpraHU3Mbl aKTHUBHO
y4acTBYIOUIME B Pa3I0KEHUN KCEHOOMOTHUKOB U UX XapaKTEPUCTHKA.

buonornueckas nHAMKanNMs 3arpsi3HEHHONW NOYBEHHOM CpPElbl U CaMOOYMILIE-
HUE Mo4YB. TUMBI U XapakTep 3arpsA3HEHUN (XMMUYECKOe 3arpsi3HEHHe, OHoJoruye-
cKoe 3arpsizHeHue). Posib B pa3znoskeHuu necTuua0B KOMETaboa1u3Ma U CHHTPO(UH.

Hcnonp30BaHne NMeCTULUAOB MUKPOOPraHU3MaMU B KaueCTBE UCTOYHHKOB yT-
aepona (Ouoaerpanamus). 3aBUCUMOCTh Pa3ioKEHUs MECTULIUIOB OT TeMIEpaTyphl,
pH, KucIOpoIHOTO pekrMa M BIKHOCTH Cpelbl. Bkiag MUKpOOpraHM3MOB B MUHE-
paTM3aIHio TECTHIMI0B. JKOJIOTHUECKast OMACHOCTh XUMUYECKOTO 3arpsi3HEHUS, Y-
TH OMOXMMHYECKON TpaHCPOpMAIMK TMECTUIIUI0B MUKPOOPTaHU3MaMU M TPUEMBI
UCTIONIb30BaHUSI MUKPOOPTAHU3MOB IS JeTpajalud MecTUuaI0B. CTUMYITUpOBaHNE
Pa3BHUTHS MUKPOOPTAaHU3MOB B IIPUPOJTHOM MECTOOOUTAHUU MTyTeM MPUMEHEHHS pa3-
JMYHBIX arpOTEXHUYECKUX MPUEMOB, B YACTHOCTH, P BHECEHUU UCTOYHHKOB a30Ta,
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docdopa, BHIMOIHAIOMUX POJb CyOCTPaTOB-UHAYKTOPOB MU KocyOctparoB. Ilep-
CTHEKTUBBI UCTIOJIb30BAaHUS MMECTUIIUAOB MUKPOOHOTO MPOUCXOXKICHHUS KaK ajlbTepHa-
TUBBl SKOTOKCHUKOJOTMYECKH ONACHBIX XMMUYECKHUX BEIIECTB U KaK COEAMHEHMIA,
pasziaraeMbIxX B SKOCHCTeMax 0e3 00pa30BaHUs TOKCHUUYECKUX U MEPCUCTEHTHBIX MPO-
IyKTOB pacraja.

buonornueckoe 3arpsizHenue. Iyt camoounmenus nmousbl. Heo0xoamMocTh
IIPOBEJICHNSI CAHUTAPHO — JIUJEMHUOJIOTMYECKUX ITOYBEHHBIX UCCIEAOBaHUM B 3aBU-
CUMOCTH OT Pa3HOBHUJIHOCTH OMOJIOTUYECKOIO 3arpsi3HEHUS.

Pasnoxxenne Heptu U HeprenpoaykTOB. TOKCHKOIOTNYECKasT XapaKTEPUCTUKA
(pakIMOHHOTO cocTaBa HE(PTU. 3aBUCUMOCTb CKOPOCTHU Pa3sIOKEeHUs HEPTU OT TEM-
nepaTypsl, BIAKHOCTH, COAepXkaHUsA Kuciopoga B nouse u pH. CtumynupoBaHue
npoluecca Jierpajalid BHECEHUEM MHUHEpabHbIX yA00peHui (a30THBIX U (ocdop-
HBIX). XapaKTEepUCTUKa MUKPOOPTaHU3MOB-IECTPYKTOPOB.

Pa3nen 4 «Bupycosaorus»

Tema Ne 8 Bupycsl u paru

Hcropust OTKpPBITUS BUPYCOB, UX XapaKTEPUCTHUKA, MOP(OJIOrusi, CTPOEHUE,
XUMUYecKkuid coctaB. IIpocTeie U crokHbIE BUPYCHI. [ MIIOTE3bI TPOUCXOKICHUS BU-
pycoB. B3anmopelnicTBue BUpyca ¢ KJIETKOW — X03siHMHA. Mcrnonb30BaHuE BUPYCOB B
MOJIEKYJIIPHON OHMOJIOTUH, MOJEKYJISPHOM TreHeTuke. Bupycsl rpuOOB, pacTeHHUH,
HAaCEKOMBIX, )KMBOTHBIX U yenoBeka. daru: ctpoeHue, XuMudyeckuid cocras. B3aumo-
neiictBue Oaktepuodara ¢ OakTepuaabHOW KIETKOW. BUpyleHTHbIE M yMepEHHbIE
(aru. 3HaueHue BUPYcoB U (aros B MPUPOJAE U KU3HU YEJIOBEKA.

4.3 Copep:xaHue Ja00paTOPHBIX PA0OT U KOHTPOJIbHBIX MEPONIPUSITHI

Tabnuma 3
Koxa-Bo
qgacoB
. dopmupye M3 HUX
Ne m HazBaHMe JIeKIHIA, PMUpY Bun
Ne Mble npax-
Ne pazgena NPaKTHYECKUX U KOHTPOJIBHOT'O
l'[/l'l - KOMIIETCHII THYEC-
CEMUHAPCKUX 3aHATUM MEPONPUATHUSA
7041 CKasl
MOJro-
TOBKa™
OIIK-1
Tema 1. Uc- ’
TOpUA, 00H OIIK - 3,
pHA, Jlexmus 1. Uctopust, 066- | OIIK - 6,
€KT, METObI
1. eKT, METObI U 3314 IIKoc - 1 2
U 3aJa4d
MUKDOGHO MUKPOOHOJIOTUH. OIIK -3
H(})FI/II/I OIIK —6
' IIKoc - 1
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Koa-Bo

yacoB
Ne u Ha3zBaHHe JIeKIHU, LG Bun 13 HIX
Ne Mble npak-
Ne paznenia NPaKTHYECKUX U KOHTPOJILHOTO
n/n . KOMIIETEeHII THYe-
CEeMUHAPCKHUX 3aHATHI MepOonpPUSITUSA
5071 CKasd
MOJIro-
TOBKa*
IIpakTueckoe 3ansTue Ne
1. Mukpobuonorndeckas
P OIK — 1,
nabopaTopus U TIpaBuia
abo0ThI B HEW YCTPONCTBO OIIK -3,
P OIIK - 6, | KonHTpomnsb BbI-
MHKPOCKOIIA U €ro Xapak-
repuctiky. TexHuKa [IKoc - 1 | nmonHeHus u 3a- 2
n I/II“OTOBJIGI—I.I/IH OakTepu OIK -3 mprra T13.
IE)UII)HBIX npena aTOBII)/I OIK -6
periap ITKoc - 1
TEXHUKa MUKPOKOIIUPOBA-
HUs
Pazgea 1. «O01mass MUKpPOOHOJIOTHSD)
Jlexmmst 2. CTpykTypa OIIK -1,
O0akrepuanpHO KieTkn. | OIIK - 3, 5
[Tpunatune! knaccuduka- | OIIK - 6,
IIUH MPOKAPUOT. ITKoc - 1
[IpakTnueckoe 3aHs-
P OIIK -1, Ompoc, KoH-
teNe2. 3HaKOMCTBO €
dopmamu GakTepuii: ma OIIK -3, | Tpox Bhiriox- 2/2
OBBI HBIC U HEU'II(;‘-IK(.)BI/I OIIK - 6, | merms ¥ 3amuTa
pOBIA A1 TKoc - 1 3.
HbIE (POPMBI.
Tema Ne 2 | IIpaktuueckoe 3ansTueNe
CtpykTypa 3. UsButele (BuOpuonsr, | OIIK —1,
PYKTYP (BHOp Onpoc, KoH-
2 | OakTtepuaib- | cnupuiuibl, cnimpoxeTsl), | OIIK - 3,
. TPOJIb BBINOJI-
HOM KJIeTKU. | HUTYaThie (mpocMoTp ke- | OIIK - 6, 212
. HEHUS U 3all1Ta
[Tpuntuner | ne3obakrepuit u3 Bogoe- | I1Koc -1 m
kimaccudu- | MoB) hopmbl OakTepuil U '
KaIuu mpo- AKTUHOMMUIIETHI.
KapHoT. [TpakTyeckoe 3aHs-
P P OIIK -1, Ompoc, KoH-
treNe4. Mukpoopranus-
MBI YKapHOTHI: APOKKHU OIK -3, | Tposk BemON- 1,84
ykap - AP > | OIIK - 6, | HeHHs U 3amUTa ’
MHKPOCKOMHYECKHE IPH- | o m
OBl U BOJOPOCIIH.
Kontponbhas padorano | OIIK -1,
teme: «YctporictBo Muk- | OIIK - 3,
TectupoBanne | 0,16
pockona u Texuuka muk- | OIIK - 6,
POKOITUPOBAHUSD. ITKoc - 1
JlaGopatopHo- OIIK -1, Onpoc, KOH- 2
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Koa-Bo

qacoB
. dopmupye U3 HUX
Ne u Ha3zBaHHe JIeKIHU, pMHpY Bun
Ne Mble npak-
Ne paznena NPaKTHYECKUX U KOHTPOJILHOTO
n/n . KOMIIETEHI] THYe-
CEeMUHAPCKHUX 3aHATHI MepOonpPUSITUSA
HHu CKas
MoJAro-
TOBKa*
MPAKTUYECKOE 3aHATUE OIIK - 3, TPOJIb BBIIOJI-
Ne5. BeiBienune Brimroue- | OIIK - 6, | Henud u 3ammra
Hul B KieTkax Mukpoop- | I1Koc -1 I13.
raHn3MoB. OKpacka crop.
[IpakTHueckoe 3aHs- TooBeDKa hAC
teNe6. [TocranoBka omnel- | OITK -1, POBEpKa p
YETOB COCTaBa
Ta 1o m3ydenuro 3HadeHus | OIIK - 3,
IMATATEIbHBIX 1,84
otnenbHbIX uTarenbHbix | OIIK - 6,
cpe/l 1o BapuaH-
anemeHToB Jis pa3putusa | I1Koc - 1 Tam
MHKPOOPTAaHU3MOB.
OIIK -1,
KonTtpoawsHas paboTa mo OIK - 3
teme: «Mopdosorus MUK- OIIK 6’ TectupoBanue 0,16
OOPraHu3MOB ’
poop ITKoc - 1
Jlexuus 3. Muxkpoopra- | OIIK -1,
HU3MBI-3yKapuoThl (rpu- | OIIK - 3, )
051, Bogopociu, mpocteii- | OIIK - 6,
0005(5 IIKoc - 1
Tema 3. )
[IpakTnueckoe 3aHs-
Muxkpoopra-
tueNe7. Pe3ynbrarsl onbl-
HU3MBbI-
Ta M0 U3YUYEHUIO 3HAUYCHUS
DY KAPHOTHI OTACIBHBIX MUTATEIBHBIX
(rpu6BbI, BO- OIIK -1, | KonTtposib BbI-
AJIEMEHTOB JIJISl Pa3BUTHUS
JIOPOCIIH, OIIK - 3, | momHeHus u 3a-
. MUKPOOPTaHU3MOB. Y CT- 2
MpOoCTEl- . OIIK - 6, | mmra I13., ycT-
HBIM OITpOC 110 TeMme «buo- .
me) ITKoc - 1 HBIN OIPOC
pazHooOpasue MUKPOOP-
raHu3MoB (OaKkTepuu, rpu-
ObI, BOJOPOCIIHU, IPOCTEH-
mue). Bupyce.
Tema Ne 4, OIIK -1,
MeTtabonu3m Jlexknus 4. Meta6o- | OIIK - 3, 2
MUKpoopra- | Ju3M MukpoopranusmoB | OIIK - 6,
HHU3MOB. ITKoc - 1
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Koa-Bo
qacoB
. dopmupye U3 HUX
Ne u Ha3zBaHHe JIeKIHU, pMHpY Bun
Ne Mble npak-
Ne paznenia NPaKTHYECKUX U KOHTPOJILHOTO
n/n . KOMIIETEHI] THYe-
CEeMUHAPCKHUX 3aHATHI MepOonpPUSITUSA
HHu CKas
MoJAro-
TOBKa*
[IpakTueckoe 3aHs-
P OIIK -1, | Konrtpousb mpo-
tueNe8. Mukpobuosoru-
. OIIK - 3, | BemeHHsI MUKPO-
YECKUW aHaIu3 pa3ind- 2
HBIX CyGCTpaToB (II0UBa OIIK - 6, | OMOIOrHYECKOTrO
yoctp > | ITIKoc -1 IoceRa.
pacTeHue).
[IpakTuyeckoe 3aHs-
treNe9 KomuecTBeHHBII OITK — 1
YHET HMCICHHOCTH MUK~ | o 3’ KonTtpoas mpa-
POOPTaHN3MOB B PAsIA4- | v 6’ BUJIBHOCTH MPO- 2
HBIX cyOcTpaTax (pe3yib- MKoc ]: BEJICHUS ydeTa
TaThl 1oceBa). Brinenenue
YUCTOU KYJBTYPHI.
[IpakTrueckoe 3aHs-
teNel0. Ananus BeIe-
JeHHOM uncToit KynbTypsl. | OIIK — 1,
KonTtpons npa-
Okpacka KyJIbTypsbl IO OIIK - 3,
BWJIBHOCTH BBI- 1,84
I'pamy. Onpenencuue OIIK - 6,
nojnHeHus 113,
yyBcTBUTEIbHOCTH MUK- | [IKoc -1
POOPraHrU3MOB K aHTHOHNO-
THKaM.
OIIK -1,
KonTtpoasHas paboTa mo OIK - 3
teme: «Ilutanue Mukpo- OIIK 6’ TectupoBaHue 0,16
OpPraHUu3MOBY. ’
p IIKoc - 1
Paznen 2 «IK0J10TUsl U T€OXUMHYECKAs eI TeJIbHOCTh MUKPOOPTraHM3MOB)
Tema Ne 5 Jleximsa Ne 5 Bausinue OITK — 1
Brnusguue | pakTopoB BHEIIHEH Cpebl OIIK 3’
3 ¢dakTopoB Ha MHUKPOOPTaHU3MBI. OIIK 6’ 2
BHCIITHEH DKOJIOTHSI MUKPOOpra- ’
poop IIKoc - 1
Cpeibl Ha HHU3MOB.
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Koa-Bo

yacoB

No Ne u Ha3zBaHHe JIeKIHU, (I)oi)qn::/:epye Bun I::p:ﬁf
/i Ne pa3znena NPaKTHYECKUX H KOMIIETeRIL KOHTPOJbHOT0 THYe-
CEMUHAPCKHUX 3AHATHUHA T MEPONPUATHUSA T

MOJIro-

TOBKa*

Mukpoopra- | IIpaktuueckoe 3ansaTreNe

HU3MBI. JKo- | 11 OneHka 4yBCTBUTENb-

JIOTHSI MUK- | HOCTH YHCTOU KYJIBTYPHI K KonTpomas BbI-

poopranu3- | antubuotukam. Ycrueiii | OIIK -1, | monHenus u 3a-

MOB. ompoc 1o teme: «Bmustaue | OIIK - 3, | mmura [13., ycT- 2
daktopos BHemHel cpeasl | OIIK - 6, | HbIT onpoc, pe-
Ha MUKPOOPTaHU3MBI. [IKoc -1 | mienue cutya-
«MeTtabonm3M MUKPOOP- LIMOHHOM 3a/1aun
raHu3moB». CUTyalluoH-
Hag 3a7a4a
Jlexmms 6. «IIpeBpamenue | OIIK — 1,
Mukpoopranusmamu co- | OIIK - 3, 5
¢AMHEHUH yriepoja, azo- | OIIK - 6,
Ta, pocdopa, cepbh». [IKoc - 1
[IpakTnueckoe 3ansaTreNe OIK — 1
Tema 6. 12. MoaenupoBaHue npo- OIK - 3” KonTpoiib BbI-

Tpespariie- 1IECCOB CITUPTOBOTO, MZ}’C- OIIK - 6, IIOJIHEHHUS U 3a- 1,84

Hue MuKpo- | "PTHOKHACIOro OpoxeHu# u MKoc - 1 muta [13

OpraHH3Ma- OpOKEHHUSI TICIUTFOJIO3BI.

ML COSIHEE- Kontponbhas pabora 1o OIIK -1, | IIpomepka Teo-

Huit yriepo- | TeME: «IIutarensusie cpe- | OIIK - 3, peTHHECKOH 0,16
1A, 23014, IIbl 1 METOJIBI CTEPUIIA3A- OIIK - 6, KOHTPOJIBHOMN
bocdopa, IAN. [IKoc - 1 paboThI

cephl JlaGopatopHas pabotaNe
13. Mosnounokucioe o6po- | OIIK —1, Ompoc, KOH-
xenue. Mukpoduopa cu- | OIIK -3, | Tposb BBINON- 9
JI0Ca U KUCJIOW KaITyCTBHI. OIIK - 6, | HeHud ¥ 3aUTa
Ananu3 kucinomonounbix | [IKoc -1 113
IPOJIYKTOB.
Kontponbnas pabora 1o OIK — 1
teme: «Posp Mukpoopra- ’
HU3MOB B Tpchq)lz)pleauHH OIIK - 3, TeCTI/Ipf) B, 2
COEIMHEHUH yTriaepoa. OIIK - 6, YCTHBIH OTpOC
ITKoc - 1

[Ipoueccel nonyyeHus
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Koxa-Bo
qacoB
. dopmupye U3 HUX
Ne u Ha3zBaHHe JIeKIHU, Efuﬂepy Bun DK
Ne pazgena NPaKTHYeCKUX U KOHTPOJILHOI'O P
- KOMIIETCHIL THYE-
CEeMHMHAPCKUX 3aHATHI MepONpPUsTHS
HHu CKas
MOAro-
TOBKa*
SHEPTUN»
Y CTHBIN OIIPOC 1O TEME
«KpyroBopot yriepoaar.
[IpakTnueckoe 3aHs-
tueNel4. MonenupoBaHue
nporueccoB kpyrosopora | OIIK -1, Onpoc, KoH-
azora B npupoje (muHepa- | OIIK - 3, | TpoJib BBINOJI- 9
nuzanus, neautpudukamnus| OIIK - 6, | HeHuUs u 3ammuTa
u azotdukcarnus). [Ipo- | [1Koc - 1 113
CMOTp KIIyOeHBKOB 6000-
BBIX PACTCHUU
KoHntpoibHas pabota 1o
teMe: «Mukpobroaoruye-
ckue npoteccsl Tpancgop- | OIIK — 1,
MalKlM a30TCOAEPKAIUX OIIK - 3, | TecrupoBanwue, 5
COCIUHEHUN». Y CTHBIN OIIK - 6, YCTHBIN OIPOC
ompoc o teMme «Yuactue | I1Koc -1
MUKPOOPTAaHU3MOB B ITUKJIE
a3oTay.
Paznen 3 «MuUKpoOpPraHu3sMbl B HAPOJAHOM XO03s1iiCTBE M MeIMIINHE»
OIIK -1,
Jlexmust 7 «Posb MEUKpPOOP- OIK - 3
raHW3MOB B OMOTEXHOJIO- OIIK 6’ 2
Tema Ne 7 | ryy oxpysxarormeit cpembi» ’
IIKoc - 1
«PoJib MUK-
poopraHus-
MOB B OHO- [IpakTuyeckoe 3aHs-
P OIIK -1, Omnpoc, KOH-
texHosoruu | tueNelS. Onpenenenue
. OIIK - 3, | Tpoib BHIMOJ-
OKPYXKarUEH| TOKCHYECKOTO BIUSHUS 2
OIIK - 6, | HeHud M 3a1UTa
Cpeb» MOYBEHHBIX MHKPOOPra- | pp. = m
HU3MOB Ha pacTeHUS
Pa3znen 4 «BupycoJiorus»
OIIK -1
Tema Ne 8 ’
Bupycet u | Jlexkumst 8 Bupycer u paru OIIK -3, 2
dar OIIK - 6,
IIKoc - 1
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Koxa-Bo
qacoB
. dopmupye U3 HUX
Ne u Ha3zBaHHe JIeKIHU, pMHpY Bun
Ne Mble npak-
Ne pa3aeJia NMPAKTHYECCKUX H KOHTPOJILHOI'O
n/n oo KOMIICTCHII THYEC-
CEeMUHAPCKHUX 3aHATHI MepOonpPUSITUSA
HHu CKas
MnoATo-
TOBKa*
[IpakTnueckoe 3aHs-
P OIIK -1, Ompoc, KoH-
tueNel6 N3yuenue B3au-
. OIIK -3, | TpoJib BBINO-
MOJEICTBUS BUPYCOB (Ha 1,84
IpHMEpe KOMH(AroB) 1 OIIK - 6, | HeHud U 3a1UTa
puMep 9 ITKoc - 1 113
OakTepuii
OIIK -1,
KontposnbHas pabora 1o OIIK - 3
P P ' | TectupoBanue 0,16
Tteme: «Bupycsl u darmy. OIIK - 6,
[TKoc - 1

*Yyactre oOyyaroluxcs B BHITOJIHEHUHU OTIEIIbHBIX 2JIEMEHTOB padoT, CBSA3aHHBIX ¢ OyAyLIei
npodecCHOHATIBHOM 1eATENbHOCTHIO U HAlIPaBJICHHBIX Ha (POPMUPOBAHUE, 3aKPEIICHNE, pa3BUTHE
IPAKTUYECKUX HaBBIKOB U KOMIETEHIIMH 110 MPOQHIII0 00pa30BaTEIbHON NPOTrpaMMBbl.

4.4 IlepeyeHb BONPOCOB /IJIsi CAMOCTOSATEIbHOI0 M3yYeHH s JUCHMILTHHbI

Tabauua 4

Ne pazznesna u Tembl

Ilepeyens paccMaTpuBaeMbIX BOIPOCOB [IJIsl CAMOCTOSATEILHOTO
H3yYeHust

Pa3znen 1 «O0mas MUKpPOOHOIOTHSD)

Hue (HaKToOpoB
BHEIIIHEN CPEbI HA
MUKPOOPTaHU3MBL.
DKOJIOTUsI MEKPO-

2 Tewma 2. Ctpykrypa | ['eHeTHKa MUKpOOpPraHU3MOB (MOAM(UKAIINKM, MYTAllUd U
OakTeprabHON PEKOMOUMHAIIMHU, BHEXPOMOCOMHBIE (PaKTOPhI HACIIEICTBEH-
kieTku. [IpuHIU- | HOCTH: TJIa3MHUABI M TPAHCIO30HBI, TEHHAs] WHXKEHEPHUS B
bl KJTaccu(puKa- MUKpPOOHMOJIOTUH, PEMapaAlMOHHBIE CHUCTEMBI TMPOKAPHUOT).
1IN MTPOKAPHOT. OIIK -1, OIIK - 3, OIIK - 6, IIKoc - 1

Knaccudukanusa OakTtepuid: XapaKTepUCTUKAa OTIEIbHBIX
rpynn Oaktepuii. Apxen. OIIK — 1, OIIK - 3, OIIK - 6,
ITKoc - 1

3 Tema 4. Merabo- | buocuHTe3 y MUKpOOpraHu3MoB (O€IKOB, YTJIEBOJOB, JIH-
JU3M  MHUKpPOOpra- | muJ0B, HYKJIEMHOBBIX KHUCJIOT, ()EPMEHTOB, aHTUOMOTHKOB,
HU3MOB. TOKCMHOB, BUTAMHHOB M JIp.). 3HAUEHHUE ITMKJa TPpUKapOo-

HOBBIX KHCJIOT B KOHCTpYKTUBHOM MeTabomm3me. OINK — 1,
OIIK - 3, OIIK - 6, ITKoc - 1
Paznes 2 «9K0JI0THS U Te0OXUMHUYECKasi 1eSITeJIbHOCTh MUKPOOPTrAaHU3MOB))
4 Tema Ne 5 Bnus- Brnusaue BHemHuX (GakTOpoB cCpeabl  (OKUCIUTEIHHO-

BOCCTAHOBUTEJBHBIN MOTEHIMAJ CPENbI, THAPOCTATUYECKOE
JIaBJICHHUE, BIUSIHUE XUMUYECKUX BEIIECTB, KOHIIEHTPALUH,
paauanuu) Ha Mukpoopranusmel. OIIK — 1, OIIK - 3, OIIK
-6, I1Koc -1
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Ne

Ne paznena u TeMbl

IMepeyensb paccMaTpUBaeMbIX BOMPOCOB /IS CAMOCTOSITEILHOTO

n/n H3YYEeHUs
OpraHU3MOB. DKOJIOTUYECKHE OCOOCHHOCTH PAa3BUTHS, MHKPOOHBIX CO-
o6mects noussl. OITK — 1, OIIK - 3, OIIK - 6, ITKoc - 1
3) Tema Ne 7. Ilpe- | YyacThe NOYBEHHBIX MHKPOOPraHW3MOB B MPEBPALLICHUU
BpalleHUEe MHKpO- | )Kese3a, mapranna, amomunus. OIK - 5
OPTaHiSMaMI €O | Apyanoke - aHAdpOOHOE OKMCICHHE aMMOHHS. McTopws,
CAMHCHUM — a30T4, | oGryiagq xapakTepHCTHKA, pasHOOOpasye BHOB, HPHMEHE-
ocopa, ceprl. | yye OIIK - 1, OIIK - 3, OIIK - 6, [TKoc - 1
6 Tema Ne 6. TIpe- AHa’po0HOE JBIXaHUE C KCMOJIb30BAHUEM KHUCIOPOJAa HUT-
BparnieHue Mukpo- | patoB u cynbdaron. OITIK — 1, OIIK - 3, OIIK - 6, [1Koc - 1
OpraHMsMamu co- | MonoyHokuciaoe OpokeHHe U ero Bo30yaAuTenu. 3HaueHHe
CAUHCHUH YIVIEPO- | MOJIOYHOKHUCIIOTO OpOKEHHUS B MHUINEBON MPOMBIIIICHHO-
na. CTH, B OBITY, IIPU CUJIOCOBAaHUHU U CEHAXXUPOBAHUH KOPMOB.
OIIK — 1, OIIK - 3, OIIK - 6, [TKoc - 1
CnuproBoe 6poxenue. [Ipoxxu kak BO30OyAUTENN CIUPTO-
BOro OpokeHMsl (IMKUE U KyJIbTYpHbIC, HU30BbIE U BEPXO-
Bbie). Mcnionb3oBanue nposxokein. OIIK — 1, OIIK - 3, OIIK
-6, [1Koc -1
Pa3nen 3 «Mukpoopranu3Mbl B HAPOJHOM X03sIiiCTBe U MeIUIIMHE)
7 Tema Ne 8. «Ponb | AHaspoOHBIE TIpoliecchl (METaHOBOE OpOYKEHHWE) TMPH pas-
MUKPOOPTaHU3MOB | JIOXKCHUM HaBO3a U MOJTYyYECHHH Ouorasza u3 OBITOBBIX OTXO-

B OHMOTEXHOJIOTUH
OKpYJKaroIen cpe-
TIBI»

JIOB ¥ 0TX0/10B kuBOoTHOBO1Yeckux depm. OIIK — 1, OIIK -
3, OIIK - 6, ITKoc - 1

Hcnonbp3oBanne MPOAYKTOB MHUKPOOHOTO CHUHTE3a s
KOPMJICHHUSI KUBOTHBIX. lcronbp3oBaHue MNPOOMOTHUKOB B

CEJIbCKOM XO3SICTBE, CHUHTE3 BUTAMHUHOB U (HEPMEHTOB.
OIIK — 1, OIIK - 3, OIIK - 6, [TKoc - 1

Pasznes 4 «Bupychi»

1. Tema Ne 9 Bupycoi | Knaccudukamms Bupycos. OIIK — 1, OIIK - 3, OIIK - 6,
u (arm. [1Koc -1
Bupycel apxelt, mpoTucToOB, rprO0B, BOJOPOCIEH, BBICIIMX
pacrennii. OIIK — 1, OIIK - 3, OIIK - 6, I1Koc - 1
5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
Tabnuma 5
IIpMeHeHNe AKTHUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHI
HaumeHoBaHMe MCIIO0JIb3Y-
Ne e€MBbIX aKTUBHBIX M HHTEep- | Kou-Bo
Tema u popma 3aHsATHUSA
n/n AKTHBHBIX 00pa3oBaTe/ib- | 4acoB
HBIX TEXHOJIOTUI
1. MuKpoOpraHu3MbI-3yKapHOThI J UH(OPMAIMOHHO- 2
(rpu0b1, BOAOPOCIIH, TPOCTEUILINE). KOMMYHUKAIIMOHHAS
TE€XHOJIOTHSL.
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HaumeHoBaHMe HCIIOJIB3Y-

Ne eMbIX aKTUBHBIX U HHTepP- | KoJu-Bo
n/n Tema u gopma sansiTus aKTHBHBIX 00pa3oBaTe/ib- | YacoB
HBIX TEXHOJIOTI'NHN
2. @poHTanbHbIN onpoc BinsHue [13 | uHaMBUAYaIbHON 00pa- 2
onoTnueckux (HakTopoB HA MUKPO- 30BaTEIbHOM TPAECKTO-
OpraHU3MBbl. JKOJIOTUSI MUKPOOP- pHUH, U CKBO3HBIC ITH(D-
TaHU3MOB.» POBBIE€ TEXHOJIOTH
3. ®ponTanbHblil onpoc «IIurtanue [13 | uaauBUAYyaIbHOM 0Opa- 2
MUKpOOpraHu3MoB. Brnusnue daxk- 30BaTEIbHOM TPAEKTO-
TOPOB BHEILHEW CpPEJIbl HA MUKPO- pHUU, U CKBO3HBIE ITU(D-
OpraHU3MBbD»). POBBIE TEXHOJIOTH
4. | ®poHTandbHbIM onpoc «Posb MUK- [13 | uaauBUAYyaIbHOM 00pa- 2
pPOOpPraHu3MOB B TpaHchopMaLuu 30BaTEIbHOM TPAECKTO-
coenuHeHun yriepoaa. [Ipomeccsr pHYH, U CKBO3HBIC LU (-
MOJTYYEHUS SHEPTUNY. POBBIE€ TEXHOJIOTH
5. | MoaenupoBanue npoueccoB cup- | [13 | uHaUBUYaIbHOM 0Opa- 2
TOBOT'0, MaCJISTHOKUCIIOro OpoKe- 30BaTEIbHOM TPAEKTO-
HUN U OpOKEHUS TEJUTIONIO3HI. pHUH, U CKBO3HBIE ITU(D-
POBBIE€ TEXHOJIOTU
6. | MoaenupoBaHue MpoOIECCOB KPY- [13 | uaauBMAyaILHOM 0Opa- 2
rOBOpOTa a30Ta B MpUpo/ie (MUHE- 30BaTEJIbHON TPACKTO-
panu3anus, JeHUTpUPUKaIus u pHUH, U CKBO3HBIE ITU(D-
azotdukcarus). [I[pocmotp Kiry- POBBIE TEXHOJIOTU
OeHbKOB O0O0OBBIX paCTCHUMN
1. MukpoOroIoruuecKuii anaausz [13 | unauBUAYaIbHOM OOpa- 2

pa3IMyHBIX CyOCTpPaTOB.

30BaTEIBHOM TPAEKTO-
pUH, U CKBO3HBIC LU (-
POBBIE TEXHOJIOTH

TeKyumﬁ KOHTPOJIb YCII€EBACMOCTH U IPOMEKYTOYHAHA aTTEeCTAllMA 110 HTOraM
OCBOCHHUSA NUCHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUS WM HHbIE MATEPHUAJIbI, HEOOX0AUMBbIE sl
OlLIEHKH 3HAHWH, YMEeHHUI U HABBIKOB M (MJIN) ONBITA J1eATeJTbHOCTH

TecToBbBIE 3aJaHUS
«MopdgoJiorusi ¥ CTPYKTYpPa 0AKTEPUATbHOM KIETKW.
1 Bys1aBoBuaHy0 (POpMYy HMEKOT
1) dbyzobakTepun
2) kopuHeOaKTepuu
3) IUIIIOKOKKH
4) XJIaMuIun
2 K npokapuoTaM OTHOCATCHA
1) Bupycsi
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2) npocreiiine

3) 6akTepun

4) rpubsl

3 K MexaHu4yeckoi 4acTH MUKPOCKONA OTHOCHTCSI
1) oxysip

2) KOHAEHCOP

3) MaKpOBUHT

4) peBOIBBEPHOE YCTPOUCTBO C OOBEKTHUBAMU

4 B 0oCHOBE TOKCOHOMMHU 0AKTEPHH JIESKUT U3yYeHHUE
1) ux Mmopdonoruu U GMOXUMHUYECKUX CBOMCTB

2) HamU4usi TOKCUHOB

3) crmocoOHOCTH 00pPa30BBIBATH CIIOPHI

4) UX MATOTE€HHBIX U BUPYJICHTHBIX CBOMCTB

5 CTpenTodanm/Liibl B Ma3Kax pacnoJiaralTcst

1) TpO3IbEBUIHBIMU CKOTICHUSIMHA

2) HeTIPaBUWIILHBIMHU CKOTUICHHSIMHU

3) nenoykamu

4) OMMHOYHO

6 OwioreHeTH4eCKass TAKCOHOMHUS OAKTEPHUIl CTPOUTCS HA OCHOBE:
1)3BOJTIOLIMOHHOTO POJCTBA U TEHETUYECKUX MTPU3HAKOB
2)MOpGOIOTHYECKUX CBOMCTB

3)(pu3nonornueckux CBOMCTB

4)ceposIOrM4eCKuX CBOMCTB

7 OMnupu4eckas Kiaccupukanusa 0akrepuii (o 0epaKu) CTPOUTCH HAOCHOBE:

1)3BOJIIOLIMOHHOTO POJICTBA M T€HETUUECKUX MPU3HAKOB

2)T0bKO MOP(OTOTUIECKUX CBOMCTB

3)TobKO (PU3HOTOTUUECKUX CBOMCTB

4)cOBOKYMHOCTH (PEHOTUIUYECKUX MPU3HAKOB

8 IIpoxapuoTuyeckne KJIETKH, B OTJIMYHE OT IYKAPHOTHYECKHUX, JIUIIEHbI:
1)sinpa

2)IUTOTIa3MbI

3)uuroniazMaTuyecKoi MeMOpaHbl

4)pudocom

9 ITo nyiMHe BOJIHBI M THILY HCIIOJIb3yEeMOI0 M3JIy4eHHsI COBPeMEHHbI¢ MUKPO-
CKOIIBI ACJISITCH Ha:

1 )cBETOBBIE U NEKTPOHHBIE

2)CBETOBBIE U TEMHOIIOJIbHBIE

3)}a30BOKOHTPACTHBIC M TEMHOTIOJIBbHBIC

4)37€KTPOHHBIE U MEXAaHUYECKHUE

10 ®a30B0-KOHTpPACTHASI MUKPOCKOIIMSI OCHOBAHA HA:

1) yMeHbIIIEHUM MTHTEHCUBHOCTH OCBEILICHHUS Mpenapara 3a C4eT OIyCKaHus
KOHJIEHCOpA U CY>KEeHHUsI ThadparmMsl

2) npeBpalieHuu ONTUHYECKUMHU CPpeJACTBAMU (Pa30BBIX KOJeOaHUN B
aMIUTUTYIHbIE

3)oTcedueHnH MPOXOAAIIEro CBETa U BU3YyaIU3alui OObEKTOB B PACCESIHHBIX
JTy4dax
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4)nosisipu3alvy IBYX JIy4el BO B3aUMHO MEPIEHANKYISIPHBIX MITOCKOCTSIX
11 TeMmHONOJIbHASI MUKPOCKONIUSI OCHOBAHA HA:

1) crtocOOHOCTH HEKOTOPBIX BEIIECTB U3JIy4YaTh CBET MPH BO3JACUCTBUU
KOPOTKOBOJIHOBOT'O U3Ty4YEHHUS

2) yMEHBIIEHUY UHTEHCUBHOCTH OCBEIIICHUS MTpenapaTa 3a cueT OMyCKaHUs
KOHJICHCOPA U CY>KeHUs auadparmbl

3)npeBpalnieHuu ONTUYECKUMHU cpeAcTBaMu (ha30BbIX KOJIeOaHUM B
aMIUTUTYTHBIC

4)oTceyeHUH MPOXOISAIIETO CBETA U BU3yaJIM3allMi OOBEKTOB B PACCESTHHBIX
JTy4dax

12 JIromuHeceHTHASI MUKPOCKOIIUA OCHOBAHA HA:

1) crtoCOOHOCTH HEKOTOPBIX BEIIECTB U3JIy4YaTh CBET IIPHU BO3ACHUCTBUU
KOPOTKOBOJIHOBOT'O M3 TyUYEHUS

2) mpeBpaIieHu ONTHYECKUMHE CPeCTBaMHU (Da30BBIX KOJICOAHMIA B
aMILTUTYAHBIC

3)oTceueHnH MPOXOASAIIEr0 CBETa U BU3YaIU3alUd OOBEKTOB B PACCESIHHBIX
Jay4ax

4)nosisipu3aliiy JIBYX JIy4ei BO B3aUMHO MEPHEHAUKYISPHBIX MIIOCKOCTSIX
13 CraduI0KOKKH pacnoaaranTcs

1)onuHOUHOE, GECTIOPSAA0YHO

2)IETIOYKOM

3)B BuE MakeToB 10 8-16

4)B BUJIE «BUHOTPAIHON TPO3TU»

14 Pooept Kox oTKpbLI

1)OTKpBLT IPUPOLY OpOKEHUS

2)oayuuns BaKIIMHY IPOTUB OEIIeHCTBA

3)OTKpbLT BO30OYauTENS TyOEepKyJie3a

4)noay4nsn BaKIMHY IPOTUB CUOUPCKOM SI3BBI

15 N.1. MeYHHKOB OTKPBLIT

1)oTKpBUT TpUpPOAY OpOKEHUS

2)OTKpBLUT BO30OYyIUTENSI TyOEpKYyIe3a

3)co3aan garouuTapHyrO TEOPUIO UMMYHUTETA

4)BBen B 1a0OPATOPHYIO MPAKTUKY MTUTATEIIbHBIE CPEJIbI

16 Han6osblee KOJMYECTBO BOAbI B 0AKTEPUAX HAXOAUTCH B!

1) nonHo ppaxiuu

2) kpuctamuueckoi popme

3) cBoOOTHOM BHU/IE

4) CBSI3M C KOJJIOMAAMHU

17 y rpamoTpuuaTe/ibHbIX 0aKTepuii 00Jiee BbIPAKEH

1) nunononucaxapuIHbIA KOMIOHEHT KJIETOYHOW CTEHKH

2) JIUTMONPOTEUHOBBI KOMIIOHEHT KJIETOYHOU CTCHKU

3) MypeHHOBBI KOMIIOHEHT KJIETOYHOM CTEHKH

4) dbochoaunuIHbI KOMIIOHEHT KJIETOYHOU CTEHKHU

18 O0s13aTeILHOM CTPYKTYPOil 0AKTEPHAIBHON KJIETKH ABJISACTCS

1) dumOpun

2) cniopa
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3) HyKJeou 1
4) 3epHa BOJIOTHHA

19 I'pamoTpunaTe/ibHbIE 0aKTEPUU OKPALINBAKOTCS B:
1) cunuii iBeT

2) KpacHbIU 1IBET

3) )KENTHIN IIBET

4)MeTaxpoMaTHUECKU
20 Cnoco0cTBYET CIIOPOOOPA30BAHUIO

1) HeOCTaTOK MUTATEIBHBIX BEIIECTB
2) HaKOIJIEHHE MTPOYKTOB 0OMEeHa
3) U3MEHEHHE PH
4) Bce mepeyuciIeHHoe
21 |-¢opMbl GaKkTepHii 00pPa3yIOTCsI MOA BJIUSTHHEM

1) aHTHOMOTHUKOB
2) KUCTIOT
3) HarpeBaHus
4) oxXJTaKACHUS
22 Oopa3yrouiasics pu Criopoodpa3oBaHuM JUNUKAJIMHOBAS KUCJI0TA O0HAPY-
JKHBaeTcs

1) B KOpTEKCE CIIOp
2) mpoTOILIaCTE CIOpP
3) crioporuiazme
4) aK30CTIOpUyME
23 OcHOBHOI1 PyHKIMEH KANCYJIbI 0aKTepHH ABJISICTCH:
1) 3amura oT aronuTo3a U aHTUTEI000PA30BAHUS
2) yyacTue B JICJICHUH
3) 3amuTa OT XUMHUYECKHUX BO3AEHCTBUM
4) 3ammTa OT KosieO0aHUi TeMIiepaTypbl
24 OcHoBHast PyHKUMS IUTOIIAZMATHYECCKOM MeMOPaHBI
1) o6pazoBanrie META0OJIUTOB
2) oOpa3oBaHUE TOKCUHOB
3) y4acTtue B IbIXaHUU
4) yyactue B IUTAaHUU
25 /lsis OKpacKu Mo MeTOoAy rpamMa MCIOJIb3YIOT

1) Be3yBUH
2) 5% pacTBOp CEPHOI KUCIOTHI
3) redmman- GUOICTOBBIMI
4) xap6010BbIN HyKCHH
26 BemecTBO KancyJibl 0aKTepuil MpeacTABJIEHO:

1) rukonenTuaOM
2) MyKOIIPOTEMHOM
3) MypaMHIITUNIENTUAOM
4) MyKomnoaucaxapuiaom
27 I'nnkaHOBBIE LENU KJIETOYHON CTEeHKN 0aKTepuil mpeacTaBJIeHbl
1) menTuaaMu JI-aJJAHKHOM M JI- TIIyTAMHUHOBOMN KHUCJIOTOM
2) N-aleTHINTIOKO3aMHUHOM U N-alleTHIIMYPaMOBOM KHCIOTON
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3) IMIUKaTUHOBOM KUCIOTOU

4) TrTMKOT€HOM

28 HoaBuxHOCTH OakTepuii 00ecneunBaeTcst
1) BpanieHueM KI'yTUKOB

2) IBUKEHUEM PECHUUEK

3) aBmxeHueM puMOpuii

4) coxpallleHueM KJIETOYHON CTEHKH

TecroBble 3a1aHud 110 Teme «Bupycsl u parm»
1. Bupycsl ObLJIM OTKPBITHI
A) ©. JI’DOpemiem
0) 2.9. Jl>xennepom
B) JI.1. UBanOBCKUM
r) JI. [Tactepom
2. bakrepuodaru oTKpbLIH
a) ®@. JIepdnep u I1. Dpom
0) ®@. Tyopt u ®@. JI’'Opemib
B) U.-C. bax u ®. Menaenbcon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychbl CUMTAIOT KUBBIMH CYHIECTBAMU, TAK KAK OHU
a) oOpa3zoBaHbl OeJIKaMU U HYKJICHHOBBIMHU
0) cmocoOHBI B3aUMOACHCTBOBATh C KJIIETOYHBIMU
B) UMEIOT YHOPSIIOYEHHYIO CTPYKTYPY U CUMMETPHUIO
KHUCIIOTaMU
') UIMEIOT T€HOM, CIIOCOOHBI K CAMOKOITMPOBAHUIO,
MeMOpaHaMHu Y MPOHUKATh B KJIETKUA O0JaJar0T HACIEACTBEHHOCThIO U U3MEHYUBO-
CTBIO
4. Ilokosimasicss popmMa BUPYCa BHE KJIETKHU X035IMHA 3TO
a) BUPOU/I
0) npuoH
B) KarlCH
T') BUPUOH
5. Bupyc Mmo3au4Hoii 00J1e3HU Ta0aKka MMeeT CHMMETPHIO
a) CIUPaJIHHYIO
0) HKOCAdAPUIECKYIO
B) CJIOKHYIO
I') KyOHMUYEeCcKyo
6. bakrepuogar T4 4yesioBeka UMeeT CHUMMETPHIO
a) CIUpaIbHYIO
0) UKOCAdAPUUECKYIO
B) CJIOKHYIO
') KyOM4ecKy1o
7. KoMIuleke Kancuaa 1 BUPYCHOM HYKJIEMHOBOM KHUCJI0THI HA3bIBAECTCH
a) CyTmepKarcu/I
0) HyKJICOKaIICH/T
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B) Karicomep

I') IPOTOMEpP

8. Hapy:kHblii 0eJIKOBBIIi C/10ii BUPYCOB 3TO

a) MerioMep

0) Kop

B) TPAHCKPHUIT

T') Karcu/1

9. YHUKAQJIbHBIM (DEPMEHTOM PETPOBUPYCOB SIBJISIETCS

a) puboHyKJIea3a

0) oOpaTHasl TpaHCKpHUIITa3a

B) perinKas3a

I') IPOTEeUHKWHA3a

10. ITpaBuiIbHAS MOCJIEI0BATEJILHOCTH ITANIOB OHTOreHe3a BUpYca:

a) ajcopOLus — MPOHUKHOBEHHE B KIETKY — TpPaHCJIOKAlUSg — pEeIUIMKaIus, pe-
NPOAYKIHSI — cOOpKa BUPYCHBIX YaCTHUIl U CO3PEBAHUE

0) agcopOuMsT — TPAaHCIOKALMS — NPOHUKHOBEHHE B KIETKY — pEIUIMKalus, pe-
NPOAYKIHSI — cOOpKa BUPYCHBIX YaCTHUIl U CO3PEBAHUE

B) TpaHCIOKAIUs — aAcopOIusi — MPOHUKHOBEHUE B KJIETKY — PEIUIMKAIHS, pe-
NPOAYKIHSI — cOOpKa BUPYCHBIX YaCTHUIl U CO3PEBAHUE

I') IPOHUKHOBEHUE B KIJIETKY — aJCOpOLMs — pEIUIMKALUs, pENpOAYKIHS — TpaHC-
JoKalusi — cOOpKa BUPYCHBIX YaCTHUILl U CO3PEBAaHUE

11. BuauMbpIMH NPOSIBJIEHUSIMU J1eCTBHSI BUPYCOB Ha KJIETOYHbIE KYJIbTYPbl
SIBJISIIOTCS

a) LI, PTA

0) GstKo0Opa3zoBaHUE

B) BHYTPHUKJIETOYHBIC BKIIOUCHUS

I') BEpHBI BCE€ BApPUAHTHI IIYHKTOB a), 0), B)

12. Penuinkanusi BUpPyca 3T0

a) CUHTE3 JOYEPHUX HYKJIECHHOBBIX KHCIIOT

0) cuHTE3 OETKOBBIX MOJIEKYJI

B) OCBOOOXKICHHE OT OEIKOBOI 000JI0UKH

r) cunre3 MPHK na marpune IHK nan PHK

13. Ilpu penpoaykuuu PHK(+) BUpycoB oTCcyTCTBYeET CTaauA

a) TPAHCKPUIILIHS

0) peruKaus

B) TPAHCIISALIMS

') HHKaICUANPOBaHUE

14. PHK(-) Bupychl 00513aTeJILHO coaep:kaT GepMeHT

a) JIHK-3aBucumyto PHK-nnonumepasy

0) SHJIOHYKJIea3y

B) TPAHCKPUNTA3y

r) PHK-3aBucumyto JJHK-monumepazy

15. IIpaBuiibHasi MOCJIEA0BATENBHOCTD 3TANOB CTAaHAApTHOrO HukJa ITIP:

a) snonrarus nenu JAHK npu 70-75°C — omxur npaiimepos mipu 40-60°C — nena-
typauusa JJHK npu 90-95°C
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0) omxur npaiimMepoB npu 40-60°C — snonrauus uenu JHK npu 70-75°C — nena-
typauust JHK npu 90-95°C

B) nenarypauus JJHK npu 90-95°C — snonranus uenu JJHK npu 70-75°C — omxur
npaitmepos npu 40-60°C

r) nenarypauus JHK opu 90-95°C — omxur npaitmepos npu 40-60°C — 3sioHTranus
uernu JJHK mipu 70-75°C

16. bakrepuodaru oTKpbLIN

a) ®@. JIepdnep u I1. dpom

0) ®@. Tyopt u ®@. I’Opemib

B) JIx. /1. Yorcon u ®@. Kpuk

r) ®@. XKako6 u XK. MoHo

17. Bupychbl ’KMBOTHBIX OTKPbLIH

a) ®@. JIepdaep u I1. dpom

0) ®@. Tyopt u ®@. JI’'Opemib

B) JIx. JI. Yorcon u @. Kpuk

r) ®@. XKako6 u XK. Mono

18. Bupychl yes10BeKka BliepBbie OTKPbLI

a) E. Kacniepcku

0) Ix. Makadpu

B) Y. Puun

r) ®. Kosn

19. Bupychl cUMTAIOT )KUBBIMH CYIIECTBAMHU, TAK KAK OHH

a) oOpa3oBaHbl OeJIKaMU U HYKJICHHOBBIMHU

0) cmocoOHBI B3aUMOACHCTBOBATh C KJIIETOYHBIMHU

B) UMEIOT YIOPSAJIOYCHHYIO CTPYKTYPY U CUMMETPHIO

KHUCIIOTaMU

') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,

MeMOpaHaMu U MPOHUKATh B KJIETKH 00Jalal0T HACIEICTBEHHOCTHIO U M3MEHUYHBO-
CTBIO

20. HapyHble BBIPOCTHI KAIICOMEPOB HA3bIBAKOTCH

a) MerIoMepbl

0) mpoToMepsl

B) IIPUOHBI

r) paniMepsbl

21. Bupyc mo3anuHoi 00J1e3HN Tadaka UMeeT CHMMETPHUIO

a) CIUPaJIHHYIO

0) UKOCadIPUUECKYTO

B) CJIOKHYIO

I') KyOHMUYEeCcKyo

22. KoMIuieke Kancuaa i BUPYCHON HYKJIEHHOBOW KHCJI0ThI HA3bIBACTCH
a) CyImepKarcu/I

0) HyKJICOKAIICU/T

B) Karicomep

I') IPOTOMEP

23. JInopunausanus — 310
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a) pa3pylleHre 3apaKEHHOW KJIETKU B Pe3yJIbTaTe BbIXO/Aa BUPYCHOTO MOTOMCTBA BO
BHEIIHIOIO Cpely

0) ycuneHHOE CIIOHOOTAETICHHUE Y )KUBOTHBIX, OOJIbHBIX OCIIEHCTBOM

B) KOHCEpBallMsl BUPYCCOJEP)KAIETO MaTepuaia MyTeM BBICYHIMBAHUS B 3aMOpO-
KEHHOM COCTOSTHUH B YCJIIOBUSAX BaKyyMa

r) 00pa3oBaHNe TUTAHTCKUX MHOTOSIZICPHBIX KJIETOK B KYJBTYpe KIETOK, 3apaKeHHBIX
BHUPYCOM

24. HapyxHblid 0€JIKOBbIH CJI0ii BUPYCOB — 3TO

a) MerIoMep

0) Kop

B) TPAHCKPUIT

T') Karcu/I

25. YaukajabHbIM (pepMEeHTOM PeTPOBHPYCOB SIBJISCTCS

a) puboHyKJIea3a

0) oOpaTHasi TpaHCKpUIITa3a

B) peIuInKa3a

') IPOTEMHKUHA3a

TeopeTquCRaﬂ KOHTPOJIbHAasA paﬁoTa no teMe: «IIurarejbHbIE Cpeabl 1 ME€TO-
Abl CTEPUIINU3 AL

Buier Ne 1
1. [loueMy HaTypajibHbl€ CpeAbl MaJONPHUTrOAHBI JJI HU3Y4YeHHs] (U3UOJIOTUU
MUKpPOOPraHU3MOB?
2. Kak nonpaszaenstorcs nuraTenbHble Cpebl 0 PU3NIECKOMY COCTOSHUIO (KOH-
CUCTEHITUN)?
3. C kaxoii 1eiabl0 B MUKPOOHOJIOTHYECKON MPAKTUKE UCIIOJB3YIOTCS DJIEKTUBHbBIC
cpenst?
4, KakuM crocoOoM M mpu KakoM peKHMME CTEPUIIM3YIOT J1a0OPATOPHYIO CTEK-
JSIHHY0 nocyy (vamiku [letpu, nunerku)?
S. Kaxoit MeToa mpyUMEHSIOT B MUILEBON MPOMBIIIJIEHHOCTH i1 00pabOTKH Mpo-

AYKTOB, TCPAIOMUX IIPU KUITYCHHUU ITMTATCIIbHBIC BKYCOBEIC cBoiicTBa’?

Buier Ne 2
1. Kaxkune o coctaBy cpebl UCTIONB3YIOTCS ISl MOTYYEHUS MPOAYKTOB KU3HEIE-
ATETLHOCTH MUKPOOPTaHU3MOB (BUTAMHUHOB, aHTUOMOTUKOB U JIp.)?
2. Kakne mo KOHCHCTEHUMU NMUTATENbHbIE CPEAbl UCIOIB3YIOT [JI1 HAKOIUICHUS
OroMacchl MUKPOOPTaHU3MOB?
3. J11st uero B MEKPOOHOJIOTHYECKOM MPAKTUKE UCTIONB3YIOT IUNIOTHBIE CPEIbI?
4, [Tepeuncnure METObI TEPMUYECKON CTEPUITU3ALIIN?
5. B xakom ciydae jj1si CTepUIIM3AIMKM TATATEIIbHBIX CpeJl TPUMEHSIIOT METOJ XO-
JIOAHOM CTepUIIn3aIuu?

buster Ne 3
1. Kakue mo coctaBy cpenbl HCHOIB3YIOTCSA MJii M3ydeHHs OOMEHa BEIIEeCTB
MHKPOOPraHU3MOB?
2. Yrto npencrapisieT coO0 arap-arap 1o XMuMU4eCKOMY COCTaBy?
3. J171st 4ero B MEKPOOHOJIOTHYECKON MPAKTUKE UCTIONIB3YIOTCS YKUIKUE CPEIIbI?
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4, Criocobna u macTepu3aiys 00eCeunTh CTepuIbHOCTh MaTtepuana? [louemy?
S. Kakum cmocoOoM 0OBIYHO CTEPUIHIYIOT MUKPOOHOJIOTHYECKHE TETIH, UIJIbI,
METaJJTNYECKHE MUHIETHI U JIp.?

Bbuiier Ne 4
1. K kakum no cocraBy cpeaam otHocutcss MITA (Msico-nenToHHbIN arap)?
2. Kakue mo KOHCHCTEHLIMHM MHUTATENbHBIE CPEbl UCIONB3YIOT ISl BBIACICHUS
YUCTBIX KYJIbTYp?
3. Urto Takoe dmamOupoBanue?
4, Kakumu criocobamMu poBOIUTCS XOJIOAHAS CTEPUITU3ALIMS?
S. Kakoit Metos crepwinzanuu HanbOosee HaJekKeH U MIMPOKO MCIOIb3YETCs B
nabopaTopHOU npakTuKe?
Buier Ne 5
1. Kak noapaznensiroTcsi nuTaTesibHbIe CPENBI IO COCTaBy?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCS JUIsl BBIPAIIMBAHHUS MUKPOOPIaHHU3-
MOB, UCIIOJIb3YIOIIMX OpraHudeckue (opmsl azora?
3. Kakue ymioTHUTENHN UCTIOIB3YIOT sl HPUTOTOBIICHUS IJIOTHBIX Cpen?
4. UewMm crepunmzanus OTIIMYAETCSA OT HacCTEPU3ALUHN?
5. Kak cTepunusytoT nuTaTebHbIe CPEABI U BOAY JJISI PA3BEACHUI?

CuTyanuoHHbIE 3212491

OTHoOLIeHNe K KHCJOTHOCTH cpenbl. [Ipobnemuast cutyauus: B MupoBoM
OKeaHe M Ha OO0JbIlIeH YacTH CyIIM KOHLIEHTpALHs BOJOPOAHBIX HOHOB MOIEPKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMalia3oHe, ONTUMAIbHOM AJI pOcTa OOJBIIMHCTBA MPOKa-
pHUOT, MPEANOYUTAIONIUX HEHTpaibHble WK ciiadolienouHble ycnoBusa. OIHAKo cy-
LIECTBYIOT TOPSTYME KUCIIbIE UCTOUYHUKH M MOYBBI, pH KOTOpBIX MOXKET nocTurath 1.
N3 sTux Mect ObUIH BBIACIECHBI OaKTepUH, SIBJISIONIMECS OJTHOBPEMEHHO TepModuIia-
MU 1 anpgopuinamu. C Apyroi CTOPOHBI, B MPUPOJIE€ BCTPEUYAOTCS HIEIOYHBIE TOYBHI,
o3epa ¥ uctouHuku, pH kotopeix 8 — 11. 13 Takux MecT BbIAEIEHbI OaKTepUH, SABIIS-
IOIHECs alKanopuiIaMH.

3agada Ne 1. Onpenenute, kKakoe 3HaAYEHHUE (C IKOJIOTUUECKON TOUKHU 3PEHMUS)
JUTst OaKTepHil UMEET CIIOCOOHOCTh K POCTY IIPU HU3KHUX MM BBICOKMX 3HaueHusax pH.

3amgaua Ne 2. M3MepeHHss BHYTPUKIETOUHOTO pH, MpoBeeHHOE y MpeacTaBu-
TeJIeW TPyl OOJUTaTHBIX allil0- U alKaio(uIoB, MOKA3bIBAIOT, YTO OH HE COOTBET-
cTByeT pH BHemiHel cpeapl. Y BceX M3BECTHBIX alua0(UIOB 3HAYCHUE BHYTPUKIIC-
tounoro pH nognepxuBaercs okoso 6,5, y HeUTpopuioB — 7,5, y ankanoduaoB — He
BbIle 9,5. HazoBuTe MexaHU3MBbl POKAPUOT, KOTOPbIE MOAAEPKUBAIOT CTAOMIBHOE
BHYTPHUKJIETOUHOE 3HaueHue pH

Bausinne temneparypbl Ha 0akTepuu. [IpoGiemHast cuTyanusi: TeMieparyp-
HBIC YCIIOBUS B Ouochepe 1ocTaTouHo pasHooOpa3Hsbl. [1o OTHOIIEHUIO K TeMIiepaTy-
pe Kak K 3KOJOTUYECKOMY (paKTOpy BCE M3BECTHBbIE OAKTEPHUM MOAPA3ACIAIOTCS Ha
TpHU TpynIbl (ICUXpOPuibl, ME30PUIbI, TEPMOPUIBI), OTIUYAIOLIUECS TEMIEpaTyp-
HBIM JIMAIlla30HOM, B KOTOPOM BO3MOXKEH POCT, a TAKKE ONTHUMAJIbHBIMU TEMIIepaTy-
pamu pocra.

3anaya Ne 1. O0bsicHuTe, UeM 00YCIIOBIEHA CIOCOOHOCTH NCUXPO(UIIOB PACTH
B YCJIOBUSIX HU3KUX TEMIIEPATYP, a TEPMOPHUIOB — IPU BHICOKUX TEMIIEpATypax.
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3amaua Ne 2 (yueOHO-uccnenoBatTenbckas padora) [loctaBpTe SKCIEPUMEHT, C
MIOMOIIBI0O KOTOPOI'O MOKHO BBISICHUTH ONTHUMAJIbHBIE TEMIIEPATypPHBIE YCIOBUS JIs
pocTa OIpeAeIeHHOTO BUa OaKTepuil.

Biausinue uzinydenusi Ha 6akrepuu. [IpobreMHas cutyarus: Bce KUBBIE Op-
TaHU3MBI, B TOM YHCJIC U OAKTEPUHU, HAXOIATCS MO BO3ICHCTBUEM Pa3HBIX BUJIOB W3-
ayuyeHusi. OnHako 3¢ (eKThl, BbI3bIBAEMbIE 00TydeHHEM OaKTepHil, pa3TU4HbI B 3aBU-
CUMOCTH OT JUIMHBI BOJIHBI U3ITyYE€HHUs, €TO J103bI U BUJA OAKTEPHiL, MOABEPTAIOIINXCS
obnmyuenuto. KoporkoosHoBoe uznydenue (220 — 300 HM) oTpUIIaTeIbHO JEHCTBYET
Ha Oaktepuu. M3nydenne B obnactu aiuH BoiaH oT 300 mo 1100 aM oGecrieunBaeT
BO3MOYKHOCTH CYIIIECTBOBAHUS OJHUX OaKTepuil U O€3pa3InvHoO JJI IPYTUX.

3amaya Ne 1. OOBACHUTH pa3nuyus B BO3JCHCTBUM HA OAKTEPHUM U3ITYUYEHUH C
PAa3HOM JUIMHOW BOJIHBI.

3amgada Ne 2. [Ipennoxkute crocoObl UCTONb30BaHus Y D-mydeit, OCHOBaHHBIE
Ha MEXaHU3ME UX JCHCTBUS HA OAKTEPUH.

3amgaua Ne 3 (yueOHo-uccienoBaTenbckas padbora) [loctaBpTe SKCIEPUMEHT, C
MIOMOILbIO KOTOPOTO MOXHO JI0OKa3aTh TyouTenbHoe nerictBue Y d-mydeil Ha Oakre-
pumn.

3agaua No 4. @oTOCUHTE3, CONMPOBOKAAIOIINNICS BbIAeIeHHEM O2 , CBOMCTBEH-
HBII BCEM DYKApUOTHBIM OpPTaHU3MaM U ABYM rpymnmnam syOakTepuil (maHoOaKTepu-
M ¥ TIpoxjopoduTam), Bo3MoxkeH B auanazone ot 300 go 750 um. [ns sybakrepuii,
CIIOCOOHBIX K OCYIIIECTBICHUIO OECKHCIOPOJHOTO (OTOCHUHTE3a, MUAIa30H U3ITyde-
HUH, 00ecreynBaMMX (HOTOCUHTETUYECKYIO aKTUBHOCTD, YBEJIMUUBAETCSI B CTOPOHY
0onee nuHHBIX BOJH — 710 1100 HM. UeM oOycroBlieHa pa3HUIa B CIIEKTpax MOTJI0-
nieHna? CyliecTBYET JU CBSI3b MEXKAY CABUIOM CIEKTPa MOTJIOIICHUS B JITTMHHOBOJI-
HOBYI0 00J1aCTh U OTCYTCTBUEM BbijiesieHust O2 rpu (OTOCUHTE3€E 3TOTrO TUTa?

3amaga Ne 5. M3BecTHO, 4TO MHOTHE OaKTEpHH, HE HYXKIAIOIIHECS B OCBEIIC-
HUU ¥ XOPOIIO PacTyIIe B TEMHOTE, MPU POCTE Ha CBETY 00Opa3yroT MUTMEHTHI (B
OCHOBHOM EJThI€, OpaHkeBble, kpacHble). [louemy 310 mpoucxonut? Kak mocra-
BUTb SKCIIEPUMEHT, WILTIOCTPUPYIOLINM 3Ty 3a1a4dy?

OTtHomenne Oaktepuii kK MoJiekyjasspHomy O: [IpobGreMHas cuTyanus: Bce
CYIIECTBYIOIIME Ha 3eMJie MPOKAPUOTHI, JaKe CTPOTHE aHAIPOOLI, B MPUCYTCTBUU O7
€ro MorjowarwT. Pe3yapTaT Takoro B3aMMOJEHCTBUSA Pa3iuveH: a’3poObl CIIOCOOHBI
CYIIIeCTBOBATh B MpUCyTCTBUU O2, a aHadpOObI MOTHOATOT.

3amauya Ne 1. OOBsiCHUTE Pa3IMYHOE OTHOIIICHHUE MPOKAPUOT K 3TOMY IKOJIOTHU-
4ecKoMy (pakTopy.
3amaua Ne 2 (yueOHO-uccnenoBaTenbekas padbora) Beinenuts U3 NpupoHbIx cyo-
CTpaToB (HAIPUMED, U3 MOYBBI) a3pOObI 1 aHAIPOOBI, YUUTHIBASI ©X OCOOCHHOCTH.

Bonpocsl k ycTHOMY onpocy o teMe: «BiiusiHue BHEIIHUX (PAKTOPOB CpeAbl HA
MHUKPOOPTraHU3MbI. JKOJO0TUA MUKPOOPranu3mMoB. MeTad0/1M3M MUKPOOPra-
HH3MOB).

1. Kakue cnocoObl TUTaHUS XapaKTEPHBI IJI1 MUKPOOPTaHU3MOB?

2. K xkakomy knaccy ¢hpepMEHTOB OTHOCSATCS SK30(pepMEHTHI?

3. Kakas u3 oprasHesui Ciy>KUT CTPOTUM KOHTPOJIEPOM NP MOCTYIJIEHUU MTUTAa-
TEJIbHBIX BEIIECTB B KIIETKY?
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o

10.
11.
12.
13.

14,
15.

16.

17.

18.

19.

20.
21,
22,

23.
24,
25,
26.
217,
28.
29.
30.
31.

OxapakTepu3yiTe BO3MOKHBIE CTIOCOOBI TPAHCTIOPTA MTUTATEIBHBIX BEIIECTB B
KIIETKY.

Kakwue crennpuyeckue TpaHCIOPTHBIE MEXaHU3MBbI PA0OTAIOT MPH MEPEHOCE
yepe3 MEMOpaHy NUTATENbHBIX BEIIECTB?

Ha yem ocHOBaHa KiaccupuKalnyss MUKPOOPTaHU3MOB IO THUITY TUTaHUSA?
Kako¥i uCTOYHHUK yriepoia UCHOIB3YIOT aBTOTPOQHBIE U TeTepOTPOdHBIE
MHKPOOPraHU3MbI?

Ha3zoBuTe BO3MOKHBIE ICTOUHHKN SHEPTUH, UCIIOJIB3YEMbBIE MUKPOOPIaHU 3-
Mamu?

Uto Takoe XeMOCUHTE3?

Kakue MuKkpoopraHu3Mbl OTHOCATCA K XeMoopraHorereporpogam?

Kak BIIa;xHOCTh Cpe/ibl BIUSET HA JKU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB?
[Ipu kakuX 3HAYEHUSX AKTUBHOCTU BOJbI MUKPOOPTaHU3MbI HE Pa3BUBAIOTCSA?
Ha kakue rpynmsl pa3aeistoT MUKpOOPTaHU3MbI IO OTHOILIEHUIO K TEMIIEpaTy-
pe?

Oco0eHHOCTH ICUXPOPUIBHBIX U TEPMO(PHIBHBIX MUKPOOPTaHU3MOB.

JlaiiTe XapakTepuCTUKY HEUTPOPUIBHBIM, aTUAO(PHIBHBIM U aNKaI0()HIbHBIM
MUKpPOOpPraHU3MaM.

Ponb kuciaopona 1uist sKU3HEAESATENBHOCTH PA3IUYHBIX MUKPOOPTaHU3MOB. JlJis
KaK1X OaKTepuil KUCIOPOJ TOKCUYEH?

Yro Takoe anTHOMOTUKN? VX BIUsSHUE HA pa3iauyHble (PU3UOIOTHUECKHUE
IpyIIbl MUKPOOPTaHU3MOB.

B yewm 3akmtouaercs neiicTBue yiabTpadruoeTOBOTO U APYTUX BUIOB U3ITyUe-
HUSI HA MUKPOOPTaHU3MBbI?

HazoBute 1 oxapakrepu3yite OCHOBHbIE (POPMBI B3aUMOOTHOIIEHUH MUKPO-
OpraHU3MOB.

Kakue cnocoObl mUTaHUs XapaKTEPHBI 151 MUKPOOPTAaHU3MOB?

CpaBHuTE IapaMeTpbl MPOLIECCOB TACCUBHOUN U 00JerdeHHou nuddy3uu.
KakoBbl MEXaHU3MBI «IIEPBUYHOTO» U «BTOPUYHOT0)» TPAHCIIOPTA BELIECTB B
OaKTepUaATIbHYIO KIIETKY?

Yrto takoe dhepMeHTh? OXapakTepu3ynTe ux.

YTo Takoe BHEKJIETOUHOE MTUTAHKUE Y OaKTepHii?

HazBatb kitaccel (pepMEHTOB U AaTh UX XapaKTEPUCTHUKY.

CKOJIBKO CYIIECTBYET TUIIOB MTUTaHUs y OakTepuii?

UTo Takoe OKCUTEHHBIN U aHOKCUTEHHBIN TUIT OTOCUHTE3A y POKApUOTa?
YT0 Takoe XeMOCHHTE3?

KakoBbl nuiieBbie NOTpeOGHOCTH MUKPOOPTaHU3MOB?

OTHOILIEHHE MUKPOOPTaHU3MOB K KUCIOPOAY.

OTHOILIEHHE MUKPOOPTaHU3MOB K TEMIIEPATYPE.

6.2 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY 0 AUCHUILIUHE

1. Hcropus pa3BUTHS MUKPOOMOJIOIMUECKON HAyKH.
2. Bogopocnu, rpulsl, npocteitmue. X xapakTepucTuka u poiib B IPUPO/IE.
3. DykapuOThl U IPOKAPHOTHL. OTINYUTENbHbIE OCOOEHHOCTH POKAPHUOT.
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4. JIBwxeHue, pocT U pa3MHokeHue O0akrepuil. CriocoObl KyIbTUBUPOBAHUS OaK-
TEPUHU.

5. Bupycsl: Mopdoorus, cTpyKTypa, XUMHUECKU cocTaB. Bzaumopeiictue ¢
KJIETKOM XO35IMHA.

6. Cuctemarnka 1 HOMEHKJIATypa MUKPOOPTaHU3MOB. ApXeOaKTepuu.

7. ®@aru. CtpoeHue, B3aUMOJEHCTBUE C KJIETKON. 3HAUYEHUE B KU3HH YEIOBEKA.

8. OCHOBHBIC CBOICTBA OaKTEPHI.

9. PacmpoctpaHeHre MUKpOOPTaHU3MOB B MPUPO/IE.

10.Pa3mepsl, hopMbl U CTPYKTYpHAasi OpraHu3anus 0akTepruagbHbIX KIETOK.

11.T'paMIionoXKuTEIbHBIE U TPAMOTPUIIATENIbHBIE OAKTEPUH.

12.Bupycsl, BUpHOHBI. Posib BUPYCOB B IPUPOJIE U )KU3HU YeJIOBEKA.

13.Mukpobuosnorus kak Hayka. Mcropus mukpoOumosioruu. Hayunas nesitens-
HocTh @. Kona, JI. Ilactepa, P. Koxa. OTkpeiTie aHTHOMOTUKOB. OTiIHYuUs
OaKTEpHil OT IYKapHOT.

14 Mukpockonusi Kak KJIaCCUYECKUN METO MUKPOOHOJIOTH U BUPYCOJIOTHH.

15.MukpoOHOIOTHYECKHE MTUTATEIbHBIE CPEBI.

16.Metoapl CTepUIN3aIiH, IPUMEHSIEMbIE B MUKPOOHOJIOTHH.

17.11pusznaku uaeHTudukanuu (kiaccuduranum) OakTepuil.

18.KynbTuBHpOBaHNE MUKPOOPTAHNU3MOB.

19.KonnyecTBeHHbIN yueT MUKPO(IOPHI IOUBBI, BO3/1yXa, BOJIBI.

20.I1IpumeHeHre MUKPOOPTaHU3MOB U MUKPOOHOJIOTUYECKUX MPENapaToB B CEIb-
CKOM XO3sIICTBE.

21.I1paBuia acenTUKU, aHTUCENITUKH, NE3UH(EKIMA U CTEPUIN3ALNN, TPUHATHIE
B BUPYCOJIOTHH.

22.I10BEepXHOCTHBIE CTPYKTYpbl OakTepuil: Karcyya, MUKPOBOPCUHKHU. JKTyTHUKH
KaK JJOKOMOTOpHBbIE OopraHouipl 6akTepuil. CTpoeHne 0aKTepuanbHOIO KI'yTH-
Ka.

23.MeMOpaHHBIH armmapaT OaKTepHii.

24.1luTonna3zMa OakTepuanbHON KiIeTkH. bakrepuanbueiii reHoM. [Tnazmuast. [{u-
TOIUIA3MATUYECKHE BKIFOUCHHUS.

25.TTonBrmKHOCTE OakTepHid. TaKCHUCHI.

26.006mas xapakTepucTHKa Hokosammxcs Gopm Oaktepuit. DTampl 0Opa3zoBaHMUs
SHAOCIIOP.

27.®a3pl pocTa OakTepuil B MEPHOIUYECKON KyabType. PocT OGakTepuii B Hemnpe-
PBIBHOM KYJIBTYpE.

28.AbuoTtnyeckue (HakTOphl BHEIIHEH CPEIbl U UX BIMSIHUE HA MUKPOOPTaHU3MBI.

29.CuMOMO3BI MPOKAPHUOT C PA3TUIHBIMU OpraHu3MamMu. Turbl cuMOMo3a. 3Haue-
HUE 3TUX B3aUMOOTHOIIECHUIA.

30.CniocoObl MUTaHUSI 1 MEXAHU3MBI MIOCTYIIJICHUS TUTATEIbHBIX BEILIECTB B
KJIETKY.

31.Tunsl nUTaHUS MUKPOOPTAaHU3MOB. XE€MOOPTaHOTPO(HI U UX POJIb B KPYTOBO-
pOTE BEILECTB.

32.Turbl NTUTaHUS MUKPOOPTaHU3MOB. DOTOCUHTE3 U XEMOCHHTE3.

33.DepMeHThl MUKPOOPTaHU3MOB. DK30(EPMEHTHI U SHAO(DEPMEHTHI.

34.Metabonu3M (kaTaboau3M 1 aHa00IM3M) OAKTEPHIA.

35.bpoxxenue u apixanue. CX0JICTBA U PA3IUIHS IIPOIIECCOB.
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36.AspobOHoe apixaHue. XUMU3M MPOIEcca U UCTIOIB30BAHIE SHEPTHH MUKPOOP-
raHu3MaMu.

37.Ana’pobHoe npixanue. Poas HUTpAaTHOTO U CyNb(AaTHOTO JbIXaHUS B KPYTOBO-
poTe a30Ta U CepHI.

38.bposxenune. XumMu3M mpoiiecca.

39.0cHOBHBIE PUHILUITBI CHCTEMATHKHU MPOKAPHOT (€CTECTBEHHAs! M HCKYCCTBEH-
Has).

40.bakrepun poaa Clostridium u BbI3bIBacMbIe UMH TIPOIIECCHI.

41 .MacnaHokuciioe OpoxkeHue. 3HaueHHe B IPUPOJIE U HAPOJIHOM XO3SIMCTBE.

42.CrniupTtoBoe OpoxeHue. Bo30Oyautenu u XuMu3M.

43.DakTophl pocTa MUKPOOPTAaHU3MOB. AyTOTPOPHOCTH MUKPOOPTaHHU3MOB

44 TlepBas dopma crnipToBoro opoxenust mo HeiGepry. XumMusm mpoiiecca, xa-
paKTEepUCTHKA €r0 BO30yIuTeNel, OMOJIOrMYeCcKOe U MPAKTUYECKOE 3HAUCHHUE.

45.Btopast u Tperbs (opmbl cimpToBoro Oposkenus mo HeiiGepry. buomnornue-
CKO€ U MPAKTHUECKOE 3HAYCHHE MPOIIECCOB.

46.9¢dext [Tactepa. buonoruueckoe u npaktuueckoe 3HaueHue s pexra [lacte-
pa.

47.MonouyHokuciioe 6poxxenue. Bo3Oyaurenu, XuMu3m, NpUMeHEHHUE.

48. AHa’poOHOE pa3sioKeHNE KIETYaTKH. 3HAYCHUE B PUPOJIE U JUIA MUTAHUSI
YKUBOTHBIX.

49.0xkucnenue 1eniono3sl. Bo30yaurenu u XumMu3M npouecca.

50.0Oxkucnenue yriesoaopoaos. Poinb MUKpoopranu3smMoB B OuopeMeanaluy 3a-
I'PSA3HEHHBIX TTOYB.

51.Mukpodmopa XKT u e€ ponb B XU3HEACATEIHBHOCTU >KUBOTHBIX. SIBJICHME
CUHTpODUH.

52.Iporeccel TpanchopMalii COSTUHEHNH a30Ta. 3HaYEHUE B IPUPOJIE.

53. AMMoHH}puKaus (MUHEpanu3aius) OSIKOBBIX BEIIECTB. 3HAYCHHE B MPHUPO-
7€, CeTTbCKOM XO3SHUCTBE U MPU XPAHEHUH MTPOIYKTOB.

54. Jlenutpudukanusa. Bo3oyaurenu u xona mpoiecca. XuMu4deckass 1 Ouojorude-
CKasi ICHUTpUUKAIIKS.

55.Hutpuduxanus. 3HaueHue npolecca B Ipupo/Ie.

56.buomornueckas (ukcanus a3zora. CHMOMOTHYECKHE W HECUMOMOTHUYCCKHEC
a30T(UKCATOPHI.

57.MukpoOHbIe MOMYJIAIHUHA. TUITBI MEXITOMYJISIITUOHHBIX B3aUMOJICHCTBUN.

58.B3anmopeiicTBe MUKpPOOPTaHU3MOB U pacTeHUi. Mukopusa.

59.TIpeBparienne MUKpoOpraHu3MaMu coeuHeHni S, Fe, P.

60.Muxpoopranu3msl 1 6uocdepa (mousa, BO3AyX, BOJIa U JPYTHE IKOJIOTHUECKUE
HUILIN).

61.baktepuu, ocymecTBIAIONIIE TOMO(DEPMEHTATUBHOE MOJIOYHOKHCIIOE OpOKe-
HUE.

62.bakTepun, OCyIIECTBIAIONIUME TeTepOPEPMEHTATUBHOE MOJIOYHOKHCIOE Opo-
xenue. [IpumeHeHne MoJIOUHOKHCIIBIX OaKTepU.

63.baktepun, OCYILIECTBISIOIIME  MacisHOKUCIOe Opokenue. bakrepuu-
BO30YIUTENN TIPONMMOHOBOKHUCIOTO OpOKEHUS. YKCYCHOKHUCIBIE OaKTepUH U
OakTepru, OCYIIECTBISIONINE YKCYCHOKHUCIIOE OpOKEHHE.
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64.MukpoopranusMbl, OCYIIECTBISIONIME OpOXEHHE TEeKTUHOBBIX BEIECTB.
AHa3poOHOE Pa3I0KEHNE TEUTOJI03bI OAKTEPUSIMHU.

65.bakTepuanbHblil GOTOCUHTES.

66.0OT1HomeHne 6akTepuii K Kucaopoay. Mukpodiiopa Bo3ayxa.

67.0T1HomeHue O0akTepuil k Boje. Mukpodaopa BOIBI.

68.OTHomenue Oaktepuil k Temmeparype. OTHoIeHHEe OaKTepHil K KHCIOTHOCTH
Cpellbl.

69.B3auMoeiicTBre MUKPOOPTaHU3MOB U pacTeHH. bakTepro3sl pacTeHMil.

70.0OTKpbITHE BUPYCOB U Pa3BUTHE YUEHUS O BUPYCaX.

71.CymHocTs BUpycoB. OTIMUMs BUPYCOB OT APYTUX OpraHu3MoB. Bupycel kak
YKUBBIE CYIIIECTBA.

72.Ilonsatue Buna Bupyca. [IpuHIMIIBI COBpEMEHHOM TaKCOHOMUU BUPYCOB. Kpu-
TEepUU

73.xnaccudukanuu BUpycoB. OCHOBHBIE TAKCOHBI.

74.Ctpykrypa BuproHa. Kancu.

75.Ctpykrypa BuproHa. Hykneokancug. OcoOO€HHOCTH BUPYCHOTO T€HOMA.

76.ITponcxoxaeHne 1 BOJIOUS BUPYCOB.

77.®DaKTOpbl, OrPaHUYMBAIOIINE CYLUIECTBOBAHWE BHPHUOHOB BO BHEIIHEH Cpele.
NmMmyHUTET.

78.0co0eHHOCTH BUPYCHBIX 3a00J1€BaHUN PACTEHU.

79.I1puHUMIIBIL HOMEHKIATYphl (huToBUpPYCcOB. buopasnooOpazue (GpuTOBHpPYCOB.
Mepsb1 00pbOBI ¢ BUPYCHBIMH 3a00JIEBAaHUSIMU PACTEHUM.

80.00mas xapakTepucTiuka U O6uopazHoodpasue OaxreprodaroB. OcoOEHHOCTH
OHTOTreHe3a OakTepuodaros.

81.MukpocKomus KaKk KIacCUYeCKUi METOJ MUKPOOHOIOTMH U BUPYCOJIOTUH.

82.MukpoOrOoJIOTHYECKHE MUTATEILHBIE CPEIBI.

83.MeTopI cTepUIU3aliY, MPUMEHSIEMbIE B MUKPOOHOJIOTHH.

84.ITpusnaku uaeHtudukanmu (kraccupukanum) OaKTepHii.

85.KynpTuBHpOBaHNE MUKPOOPTAaHU3MOB.

86.TexHrKa MPUTOTOBIIEHUSI (DMKCUPOBAHHOTO OKPAIIEHHOTO TMpenapara. TexHu-
Ka OKpacku MUKpoopraHusmoB 1o I'pamy. Tect ['perepcena

87.KonnuecTBeHHBIN yueT MUKPO(DIOPHI MOYBHI, BO3AyXa, BOMIBI.

88.1IpuMeHeHre MUKPOOPTaHU3MOB U MUKPOOHUOTIOTHYECKUX MPENapaToB B CEIb-
CKOM XO3SMCTBE.

89.11paBuna acenTuky, aHTUCENTHKHU, NE3UH(PEKIUNA U CTEPUIIN3ALIUU, IPUHSATHIC
B BUPYCOJIOTHH.

90.Unentuduxanus supycon mo PTTA.

6.3 Onucanune noka3arteJieil 1 KpUTepUeB KOHTPOJISI YCIIEBAEMOCTH, ONTUCAHUE
HIKAJI OLleHUBAHMS

6.3.1 OueHoYHBIE CPeICTBA TEKYLIEr0 KOHTPOJISA yCIIeBaeMOCTH

OueHka 3HaHUM CTYAEHTOB ITPOBOJAMUTCS IO CIEAYIOIINM KPUTEPHUSAM:
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OIIEHKA «OTJUYHO» BHICTABIIAECTCS CTYACHTY, €CJIM TEOPETUUECKOE COAEPKaAaHUE
JTUCITUTIIMHBI OCBOEHO MOJTHOCTHIO, 0€3 Mpo0eioB, HE0OX0AMMbIE TTPAKTUIECKUE
HABBIKHA PA0OTHI C OCBOEHHBIM MaTepHaioM CHOPMHUPOBAHEI, BCE MPETyCMOTPEHHBIE
porpamMmon 00yueHus yaeOHbIe 3aJaHus BBITIOJIHEHBI, KAYECTBO WX BBITIOJTHCHHUSI
OIIEHECHO Ha OTJIWYHO),

OIIEHKA «XOPOII0» BHICTABISETCS CTYJICHTY, €CIIU TEOPETUUECKOE COICPKaHUE Ky P-
ca OCBOEHO MOJIHOCTHIO, 6€3 IP00OesIoB, HEKOTOPHIE MPAKTUUECKHNE HABBIKH PA0OTHI C
OCBOCHHBIM MaTepuajioM c(hopMHUPOBAHBI HEJIOCTATOYHO, BCE IIPETYCMOTPEHHBIC
porpaMMoi 00ydeHus1 yaeOHbIC 3a1aHuUs BBIITOJIHEHBI, KAUeCTBO BBIMOJHECHUS HU
OJIHOTO M3 HUX HE OIIEHEHO YJOBJICTBOPUTEIHLHO, HEKOTOPHIC BU/IbI 3aJaHUH BBHITIOJ-
HEHBI C OITHOKaMHU;

OIIEHKA «Y/I0BJIETBOPUTEIBHO» BBICTABIISCTCS CTYJICHTY, €CJIU TEOPETUIECKOE CO-
JepkaHre Kypca OCBOGHO YaCTHYHO, HO MPOOEIIBbl He HOCAT CYIIECTBEHHOTO XapakK-
Tepa, HEOOXOUMBbIC MMPAKTHYECCKUE HABBIKK PAOOTHI ¢ OCBOCHHBIM MAaTEPHUAIIOM B OC-
HOBHOM C(hOPMHUPOBaAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON 00yUEHUS
y4eOHBIX 3aJaHMH BBITOJIHEHBI, HEKOTOPHIE M3 BHITIOJIHCHHBIX 3aJaHUH, BO3MOXKHO,
coJiepKatT OIIMOKH;

OIIEHKA «HEYA0BJIETBOPHUTEILHO)» BHICTABJISICTCS CTYJICHTY, €CIIU TEOPETUUECKOE
CoJIepKaHKe Kypca OCBOCHO YaCTHYHO, HEOOXOIMMbIE MPAKTUYECKUE HABBIKUA pado-
ThI HEe C(HOPMHUPOBAHBI, OOJBIIUHCTBO MPETYCMOTPEHHBIX IIPOrpaMMON 00yUeHHS
y4eOHBIX 3a/JaHUH HE BBITIOTHEHO, IN0O KaueCTBO MX BBIMOJHEHHUS OLICHEHO HEY10-
BJICTBOPUTEIIBHO;

IIPH JOTOJHUTEIILHOW CaMOCTOSTEIBHOM padoTe HaJl MaTepUaIOM Kypca BO3MOXKHO
TIOBBIIIIEHNE KQ4eCTBA BBIMOJHECHUS YUeOHBIX 3aJaHUM.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE o0ecreuyeHre JUCHUIINHbI
7.10cHoBHasl JIuTEpPaTypa

1 EmmeB, B.T. Mukpobuonorus: yueOnuk s By3oB/ B.T. Ewmies,
E. H. Mumryctun. — 8-e usn., ucnp. u non. — Mocksa : M3gatensctBo FOpaiit,
2021. — 428 c. — (Bwoicmiee oOpazoBanue). — ISBN 978-5-534-06081-2. —
TekcT : anexkTponHbiid // ObpazoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/468659

2 Muxkpobuonorus : yueOHoe nocoodue st By3oB / P. I'. 'ocmanos, A. K. Namyn-
muH, A. X. Bonkos, A. U. U6parumoBa. — 4-¢ uzn., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 c¢. — ISBN 978-5-8114-8107-1. — TekcT : 2JIEKTPOHHBIN //
Jlanb : AJIEKTPOHHO-OUOIMOTEeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/171851

3 ammpo, S. C. Mukpobuosnorus : yueobnoe nmocodue ms cro / S. C. Hanupo. —
4-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 308 c¢. — ISBN 978-5-
8114-7063-1. — Texkcr : 251eKTpOoHHBIN // JIaHb : ANEKTPOHHO-OMOIMOTEUHAS CH-
crema. — URL: https://e.lanbook.com/book/154401

4  ®wupcos, I'. M. Bupyconorus : yaebnoe nocodue / I'. M. ®upcos. — Boarorpan :
Bonrorpanckuit I'AY, 2016. — 132 c. — Tekcr : anekTpoHHsbli // Jlanb : anek-
TpoHHO-OnOmoreuynas cucrema. — URL: https://e.lanbook.com/book/100790

37


https://e.lanbook.com/book/171851
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7.2 lonoiHUTeIbLHAS JTUTEpaTypa

1 T'yce M.B., Mukpoo6uosnorust / M.B. I'yces, JI.LA. MuneeBa— M.: Academia,
2010. - 464 c., 461 c.

2 OrmpenenuTeb NAaTOTCHHBIX M YCIOBHO maroreHHbIX rpuooB [Tekcer] / 1. CarToH,
A. ®oteprwiut, M. Punansiu; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBanesa, noj
pen. U. P. lopoxkkoBoii. - M. : Mup, 2001. - 468 c.

3 MukpoOHoIoTHs: Y4eOHHK JIIs CTy. By30B 110 crrerr. 311200 / O. 1. CugopeHko
[t 1p.]. - M. : UHOPA-M, 2005. - 285[1] c.

4 Bupyconorus u 6uorexnonorus : yaeonuk / P. B. benoycosa, E. U. Spsiruna, U.
B. Tpetbsikosa [u np.]. — 3-e u3z., crep. — Cankr-IletepOypr : Jlans, 2018. —
220 c. — ISBN 978-5-8114-2266-1. — TekcT : snekTpoHHbIN // JlaHb : d5IeK-
TpoHHO-OMOInoTeunas cucrema. — URL.: https://e.lanbook.com/book/103898

7.3 Metoanueckue yKa3aHusl, peKOMeHIAlMU U APyrue MaTepuajbl K 3aHATHUAM
1. Tennep E.3., lunsuukoBa B.K., ITepeepsena ['.1. IIpakTtukym mo Mukpoouo-
noruu. M.: Jlpoda, 2005.-256 c.

2. [nemaxkosa, B. V1. MukpoOuosnorus : yuednoe nocodue / B. U. [1nemakosa, H.
A. Jlemesa, T. U. Jlopenrenb. — Omck : Omckuit 'AY, 2019. — 75 c. — ISBN
978-5-89764-826-9. — Tekct : oanekTpoHHBIH // JlaHb @ ANEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/126624

3. [Ipaktukym mo oOmielt Mukpobuosoruu : yueoHoe mocodue / JI. C. MymroBa-
toBa, O. C. XXnmanoga, O. II. boukapeBa, A. B. I'puntyta ; nox pegakuuein M. P.
KaprnioBoii. — Tomck : CubI'MYVY, 2016. — 213 c¢. — TekcT : 31eKTpOHHBIN //
Jlanb ; 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/105938

4. Pabouast TeTpajp IJsl MPAKTUYECKUX 3aHSITHI MO MUKPOOHOJIOTUU U BHPYCO-
gorun. M.: Ilentp onepatuBHoit mnomurpadun PIAY-MCXA  umenu
K.A.Tumupszena, 2016.

7.4 HopmaTuBHBIE PABOBbIE AKTHI
1. ®I'OC BO no nanpasnenuto 06.03.01 buonorus
2. T1OOII BO no namnpasnenuto 06.03.01 buonorus
3. YueOHsbIit tutan o Hanpasiennto 06.03.01 buonorus

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUSA TUCHMILIMHBI « MUKpOOHOJI0THS U

BHPYCOJIOTHSD»
1. On-line oubnroteka http://www.bestlibrary.ru. Jloctyn He orpaHudeH
2. Hayunas 6uoimorexa MI'Y http://www.lib.msu.su. Jloctyn He orpaHudeH

3. TocynapcTBeHHass myOnuuyHash Hay4HO—TeXHUYeckas OubOnmoreka Poccum

http://www.vavilon.ru/. Jloctyn He orpaHuyecH

DnekTpoHHbIe cioBapu http://www.edic.ru. JlocTym He OrpaHUYEH.

5. Cob6cTBenHas snekTpoHHas O6ubmuoTeka. CBUAECTENHLCTBO O peructparuu JP
Ne 20163 oT 03.06.2014 T. Hoctyn HE OrpaHUYEH.
http://pgsha.ru/web/generalinfo/library/elib/

6. Cucrema 'APAHT: snexkTpoHHBIA MEPUOANYECKUN CIPABOYHHK [DIIEKTPOH-
HBIH pecypc]. — Dnekrp.aad. (7162 M6: 887 970 nokymenToB). — [B.u., 199 -]
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https://e.lanbook.com/book/126624
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http://www.vavilon.ru/
http://www.edic.ru/

(HdoroBop Ne746 ot 01 stHBaps 2014 r.); Cpok He orpanuueH. Jloctyn U3 Kop-
IIyCOB aKaJEMUHU.

7. OBbC u3natenbckoro ueHrpa «Jlaup» - «BerepuHapus U CeIbCKOe X031UCTBOY,
«JlecHoe x03s1iicTBO U NeconHkenepHoe aeno», (Kourpakr Ne84/16 -EJ] ot 07
HOs10pst 2016 1.);«HKxeHepHO-TeXHUYEeCKUEe Haykm», «MHpopmaTukay, «Tex-
HoJsioruu nuiieBbIx mpou3BoACcTBY (Kontpakt Nel3/17-EJl ot 10 ampens 2017
r.). http://e.lanbook.com/ JlocTym He orpaHuveH.

8. DnektponHO-6nbmMoTeunas cucrema «BC IOPAWT www.biblio-online.ru
(Kontpakt Ne07/17 —EJ1 ot 30 mapTa 2017 r.). JlocTym He orpaHu4eH

9. UzparenscTBO FOpaiit-Mocksa urait.ru Jloctym He orpaHudeH

8.1 ba3bl JaHHBIX, THGPOPMAIMOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMbI

1. Wikipedia.org

2. microbiologu.ru — mornckoBas cucTema 1Mo MUKpOOHOJIOTHH.
3. SMIikro.ru — mouckoBasi cucTeMa 1o CAaHUTAPHOU MUKPOOUOIOTHH
4.  ba3bl JaHHBIX, HHOOPMAIIMOHHO — CIIPABOYHBIC U TIOMCKOBBIC CHCTEMBI:

AJIEKTPOHHO- OMOIMOTeYHas cucteMa, yandex.ru, google.ru, rambler.ru.
5. www.medmicrob.ru — 6a3a 1aHHBIX 110 001 MUKPOOHOIOTHH.
6.  Www.SMIKro.ru — mouckoBasi CHCTEMa 10 CAHUTAPHOW MHUKPOOHOJIOTHH.
7. http://window.edu.ru — noctymn k obpa3oBareibHbIM pecypcaM «EmnuHoe
OKHO.

9. Onucanne MaTepuaIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAMMOIi 1151
OCYIIECTBJIEHUS 00Pa30BaATEJIHLHOI0 MPOLECCA MO AUCHUILIHHE
«MHuKpoOHO0JI0THSI M BUPYCOJIOTHSD)

JIJist IEKIIMOHHOTO Kypca HEoOX0JIMMa KOMITbIOTEPHAsI TEXHUKA C MYJIbTUMeE-
IUWHBIM 00€eCTIEUEHHEM.
st mpoBenenust 1ab0paTOPHOTO MPAaKTUKyMa MO aucuuruinHe «MwukpoOuo-
JIOTUS ¥ BUPYCOJIOTHS» HEO0X0uMa JiabopaTopusi, OCHAIIIEHHAs Ta30- U BOJOMPOBO-
JIOM, BEHTWIsILHEH, Y D-mamMiiamu ISl CTEPUIIM3alMM OMEIICHHWM, JJaMUHApaMHu U
MUKPOOHOJIOTUYECKUMH OOKCaMH, CTEPUIM3AIMOHHOM TEXHUKOW (aBTOKJIABBI, CTe-
pUIM3AIMOHHBIE IKa(dbl), TEpMOCTaTaMH, aHAdPOCTaTaMH, CBETOBBIMH MHUKPOCKO-
namu, xpomarorpadamu, pH-merpammu, IieiikepamMu, BOJSHBIMH OaHSMH, TECT-
CUCTEMaMU JJIs UJACHTU(PUKAIIMT MUKPOOPTaHU3MOB, JJaOOPATOPHOM MOCYA0M, TTOCY-
JIOMOEYHOW MaIIMHOM, NUCTUIUIATOPOM, XOJOAWIbHUKAMU JIsI XPAHCHHS KOJIJIEK-
U1 MUKPOOPTAaHU3MOB M 00pa3Il0B U HEOOXOIUMBIMUA PEAKTUBAMU JIJISI IIPUTOTOBJIEC-
HUS TIUTATENIBHBIX CPell, HA0OPOM KpacCHUTENCH, KOMIIbIOTEpHAs TEXHUKA C MYJIbTH-
METUNHBIM obecrieueHreM. Kpome 3Toro HeoOXoauma KOJIIEKIHS KyJIbTYp MHUKpPO-
OpPraHU3MOB U KOMITHIOTEPHAS TEXHUKA C MYJIbTUMEIUNHBIM 00ECIICYCHUEM.
Tabmauma 7
CeneHus 00 00ecrie4eHHOCTH CIIEeNNATN3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0uHeTaMMu, JJadopPaTOPUSIMHU
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HanMeHOBaHHMe CHENHAIBHBIX IOMe-
INeHUH ¥ MOMEleHui 1JIl CAMOCTO-
TeJIbHOH padoTsl (9 yueOHOro Kopmyca,
Ne228, 229, 231 ayauropun)

OcHalIeHHOCTL CIEIHAJBLHBIX IOMEIeHUH U Io-
MelleHHil VI CAaMOCTOSATeJIbHOM PpadoThI**

1

2

Kopm. Ne 9, ayn. 228

1. Mukpockor JIOMO 4 mrr. (Mus. Ne 553890/16,
Hus. Ne 553890/17, Mus. Ne 553890/18, us. Ne
553890/19).

2. Muxkpockon «Axksenon» 15 wt. (MHB. Ne
558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
Hus. Ne 558457/32, Nus. Ne 558457/33, Uus. Ne
558457/34, NuB. Ne 558457/35, uB. Ne 558457/36,
Hus. Ne 558457/37, NUuB. Ne 558457/38, Uus. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, 1uB. Ne 558457/43).

3. Tepmocrar 6uonorudeckuid BD 115 2 mt. (UHB.
Ne 558444/4, Nus. Ne 558444/5).

4. Becwl Texumueckue dnekTporHsie SPU 401
OHAUS 1 mit. (MuB. Ne 35078/3).

5. Mukpo6uonorudeckuii mpoO0OTOOPHUK BO3AyXa
ITY 1B 1 . (558453/1).

6. Borrspkao# mkad 1 mr. (M. Ne 558626/2).

7. Jlamunapusiit 6okxc BJ1-22-600 1 m. (MuB. Ne
558459/1).

8. llkad must xpanenus peakTuBoB 1 mr. (MuB. Ne
558623/4).

9. Ctynpsa 13 mr.

10. Ctonst 15 mrT.

Kopm. Ne 9, ayx. 229

1. Mukpockorn JIOMO 10 wr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, MuB. Ne 553890/9, NuB. Ne 553890/10,
HuB. Ne 553890/11, UuB. Ne 553890/12, IuB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Muxpockon «Aksenon» 14 mr. (MuB. Ne
558457/15, uB. Ne 558457/16, IuB. Ne 558457/17,
HuB. Ne 558457/18, luB. Ne 558457/19, NuB. Ne
558457/20, uB. Ne 558457/21, uB. Ne 558457/22,
HuB. Neo 558457/23, luB. Ne 558457/24, uB. Ne
558457/25, uB. Ne 558457/26, IuB. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonornyeckuit BD 115 3 mr. (MuB.
Ne 558444/1, Nus. Ne 558444/2, uB. Ne 558444/3).
4. Becol Texaudeckue ekTporHsie SPU 401
OHAUS 1 mrt. (MuB. Ne 35078/2).

5. Mukpo6uonorudeckuii mpoOOOTOOPHHUK BO3AyXa
ITY 1B 1 wr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 mr. (Mus.
No 558456).

7. Ilpnbop BakyyMHOTO (PYIIHTPOBAHMUS JIJIs1 aHATIN3A
Bo/ibI (BakyyMHas ctanuus) [IB® 35/3b 1 wr. (UHB.
No 558454).

8. Jlamunapusrit 6okc BJI-22-1200 1 wt. (MHB. Ne
558451/2).
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9. llka¢ nns xpanenus peaktuBoB 1 mr. (MHB. Ne
558623/2-3).
10. Ctynpsa 13 mrT.

Kopn. Ne 9, ayx. 231

1. Mukpockomn JIOMO 4 mt. (MuB. Ne 553890/1,
HuB. Ne 553890/2, uB. Ne 553890/3, uB. Ne
553890/4).

2. Muxpockon «Aksenon» 14 mr. (MuaB. No
558457/1, NuB. Ne 558457/2, uB. Ne 558457/3, Uus.
No 558457/4, uB. Ne 558457/5, uB. Ne 558457/6,
Hus. Ne 558457/7, us. Ne 558457/8, Nus. Ne
558457/9, Nus. Ne 558457/10, NuB. Ne 558457/11,
Hus. Ne Uus. Ne Mus. Ne 558457/12, UuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmocrar Ouonorudeckuit BD 115 1 wt. (1uB.
No 558444/4).

4. MukpoOuoIornuecKkuii mpoOOOTOOPHHK BO3TyXa
ITY 1B 1 mr. (M. Ne 558453/1).

5. Becel Texamueckue anekrponnbie SPU401
OHAUS 1 mrr. (MuB. Ne 35078/1).

6. Berrsoxroi mkad 1 mr. (Mus. Ne 558626).

7. lkad BanmanoyCTOWYMBHIHA 1 mIT.

8. MynbpTUMenuiHBIN TpoekTop 1 1miT.

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. No
558623/1).

10. Ctynps 13 wr.

11. Cronpi— 17 mr.

LenTpanpHast HaydHast OMOINOTEKa UMEHU
H.U. XKenesznoa YuranbHbli 3a1 NepruoanYe-
CKuX u3aanuii (kab. Ne 132)

Kommnsrorepsl — 1 wt. Croinbl — 28 wr. [leproanye-
CKH€ U3aHusl B OTKPBITOM Joctyne Wi-fi

entpanpHas Hay4yHast OUOIMOTEKA UMEHU
H.N. ’)KeneznoBa KomnbroTepHbIi YnTab-
HbIH 3a11 (kab. Ne 133)

Kowmnerorepsr — 17 wt. Ctomas! — 28 mT. YuyeOHas iu-
TEpATypa B OTKPBITOM JIOCTYTIE

LlenTpanpHas HayuHas OMOIUOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHbIi YATAIIb-
HBIH 3a1 (kab. Ne 144)

Komnbrorepst — 20 mt. Cronst — 39 mt. Wi-fi

LentpansHas Hay4yHast OMOIMOTEKa UMEHU
H.1. Xene3nosa CripaBoyHo — 6ubimo-
rpaduueckuii oraen (kab. Ne 138)

Komneroreps! — 2 mt. Ctosnel — 13 mt. CipaBo4HbIe
u 6ubsmorpaduyeckre u3aHus B OTKPBITOM JOCTY-
ne Wi-fi

[lenTpanpHas Hay4dHast OMOIMOTEKAa HMEHH
H.N. Kenesznora Xomr 2 ataxa (3an Tpa-
JUITMOHHBIX KaTaJoroB)

Cronbl — 8 mr. Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA UMEHHU
H.N. XKenesznosa Otnen OuOIMOTEUHOTO
00CTy>KUBaHUS 110 HAIIPABJIEHUIO MEXaHU-
KM U DHEpreTukH (27 yd. kopryc) Ynrans-
HBIH 3a11 (kab. Ne 202)

Kommnsrorepsl — 4 mt. Cronsl — 12 mt. CipaBoyHsbIe
u 6ubnmorpaduyeckue uzganus, yueOHas JurTepary-
pa B oTKpbITOM goctyre Wi-fi

LlenTpanpHas Hay4dHast OMOIMOTEKA HIMEHH
H.N. XKenesznosa Otaen OnGIMOTEYHOTO
00CTy>KUBaHUS TI0 HAIIPABIEHUIO TTPUPO-
n000ycTporcTBO (28 yu. kKopmyc) YueOHbIi
YUTANBHBIN 321 (kab. Ne 223)

Komneroreps! — 3 mrt. Crosnel — 15 mt. CnpaBo4Hbie
u 6ubnmnorpaduueckre u3aHus, NepruoIuKa B OT-
KkpbITOM foctyne Wi-fi

IlenTpanpHas HaydHast OMOIMOTEKAa UMEHHU

Kowmnbroreps! — 13 mt. Ctosnsl — 45 mt. CipaBo4HbIe
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H.U. XKeneznosa Otaen OMOINOTEUHOTO u bubnmorpaduyeckue u3ganus, MIEPUOIUKa B OT-
00CITy)XKMBaHUS 110 HANIPABICHUIO TIPHPO- kpbiToM joctyne Wi-fi

n000ycTpoicTBO (29 yu. kopryc) Hayunsrit
YuTaIBHBINA 31 (Kab. Ne 123)

Oomexutne Ne§. KomHara s camono- TeneBuzop, 10ocka, OONBIION CTON Ha 12 YenoBek,
TOTOBKHU CTYJIbsI

9.1 My3eiiHble IITAMMbI MUKPOOPTaHU3MOB

1. Proteus vuigaris 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Trichophyton spp.

7. Candida krusii 8. Pseudomonas aeruginosa.
9. Salmonella dublin. 10. Staphylococcus spp.

11. Streptococcus spp. 12. Esherichia coli 3254

13. Exphiala nigra. 14. Esherichia coli M-17
15. Clostridium spp 15. Bacillus spp.

10. MeToauveckue peKOMEHIAMUM CTYAEHTAM 10 OCBOEHHUIO U CIIUIJINHBI

3aHATHS IO TUCHUILTMHE TMPOBOSTCS B CIICLMAIBLHO 000pYAOBaHHOMN Jlabopa-
Topuu. /{51 gomycka K mpoBeIeHUIO J1a00paTOPHOTO MPAKTUKYMa yUaIluecs TOJKHbI
OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MMacCHOCTH U MpaBujIaMu paboThl B MUKPOOHOIIO-
rudeckoit mabopatopuu. Ha Bcex 3aHATHSX CTYyACHTHI 00s3aHbI OBITH B OENBIX Xaja-
Tax, KaXJbIi MMEEeT CBOe pabouee MeCTO, OCHAIICHHOE BCEM HEOOXOIUMBIM JIs
npoBeneHust 1adboparopHoro 3ansTus. Pabora B mabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. Y4Yalluecs MOCJe BBIMOJHEHUS PaOOThl, 3aHOCAT TOJIYYCHHBIE pe-
3yJbTaThl B pab0UyI0 TETPab, 0GOPMIISIOT UX B COOTBETCTBUHU C TPEIbSIBISICMBIMH
TpeOOBaHUSIMHU, MTOCJIC YETO 3AIMIIAIOT padoTy y MPEroaaBaTers.

Cno’XKHOCTh YCBOCHHUS MaTepHaia TUCIHUIUTMHBI 3aKIF0YaeTCS B OOJBIIOM 00b-
eMe uHGOpMaIUU, KOTOPYIO HEOOXOJIMMO 3allOMUHATH (JIaTMHCKHE Ha3BaHus, (u-
3MOJIOTUYECKUE OCOOCHHOCTH, PacHpOCTpaHEHUE B MPHUPOJE, MOP(OJIOTHIO U T.1.)
MO3TOMY YCBOCHHE MaTepHalia JUCHUILIUHBI JTOHKHO MPOWCXOANTH MOCTEIICHHO U
HEIPEPHIBHO OT 3aHATUA K 3aHATHIO. OT U3y4YEHHUS] CBOMCTB U OCOOCHHOCTEW MUKPO-
OpraHU3MOB K MIOHUMAHHIO UX POJIK B OMocdepe U )KU3HU YeTIOBEKa.

10.1. Buabl u ¢popMbI 0TPAOGOTKH NMPONYIIEHHBIX 3aHATHIA

CtyneHT, npomyCTUBIIMN 3aHsATHE, 00d3aH B JABYXHEJECIbHBIH CPOK BO BHE-
YpPOYHOE BpeMsi, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BBHIOIHUTH MPOIYIIEH-
Hoe [13. 515 3T0ro HeoOX0AMMO CaMOCTOSITENIbHO TPOPadO0TaTh MPOIMYLIEHHYIO TEMY,
otrpabotats 113 u 3ammTuTh padoTy y nexypHoro npenogasatens. [locie storo cue-
JaTh COOTBETCTBYIOIIYIO 3aHUCh B )KypHAJe M0 y4eTy OTPaOOTaHHBIX 3aHATUH.

[Ipu HEBO3MOXKHOCTHU OTPAOOTATh 3aHATHE B PEKOMEHIYyEMbI€ CPOKHU, CTYJIEHT
NUIIET KOHCTIEKT U 3arojHsIeT B paboyeil TeTpaau TabJInIbl, OTHOCSIIUECS K MPOITy-
IICHHOH TeMe, 3aTeM 3aluilaeT paboTy y mpenogaBaTes.
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11 MeToauveckue peKOMEHIANUN NPENoAaABaTeIM [0 OPraHNU3AIMU 00yYeHusI
10 TUCIUILINHE

Jl1is ocBOeHUs 1a00paTOPHOTO MPAKTUKYyMa HE0OXOIUMO JIEIUTh CTYICHTOB Ha
HeOounbIme rpynmsl (10-12 yenoBek) a1 obecriedeHus 0€30MacHOCTH MPOBOIMMBIX
palboT U MOBBIIICHUS KaYeCTBa OOYUCHHUS.

C uenpio co3nanus ycnoBui st o0ecredeHns 3PQGEeKTUBHOTO UCIIOIb30BAHUS
y4eOHOT0 BPEMEHH, JJaHHBIE TPYIIBI Ha 3aHATUAX ACNATCS Ha Opuraisl 1o 2-3 yeno-
Beka. Pabora Opuragamu co3faeT YCIOBHs JUIsi OJHOBPEMEHHOTO BKJIIOYCHHS B
y4eOHBIA TMPOIIECC BCEX CTYJIEHTOB 0€3 MCKIIOUEHHsS, MPOUCXOJUT COBMECTHAs IO-
3HaBaTeJbHAas ACSITENbHOCTD, CO3aETCs cpefia 00pa3oBaTENIbHOTO OOIICHUS U Peau-
3yeTCsl MPUHIUI 0OpaTHOM CBSI3U.

IIporpammy paspadoraJ ¢t. npen. J.B. Cuerupes
u/t(’ » ;“t_t_{:'ﬁ“(-t_f :021I‘

L8]
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PEINEH3UA
Ha pa0o4yl0 NPpOrpaMmy MOAYJIbHOM TUCHUIIMHBI
«MuKpOOHOJIOTHS ¥ BUPYCOJIOTHS», MOAYJIb JJIsl IOATOTOBKH OaKajiaBpa
®I'OC BO no nanpasJenuro 06.03.01 buoJiorust HanpasJIeHHOCTH
OxoroBenenne, 3oos0rus, Kunonorus

Mocunoit Jlroqmumnoit BaagumupoBHoi mpodeccopom kadeapsl 3xonoruu Poccuii-
CKOI'0 rocyiapcTBeHHoro arpapHoro yausepcurera — MCXA um. K. A. Tumupsze-
Ba (PTAY-MCXA um. K. A. TumupsizeBa), TOKTOp OMOJIOTUUECKUX HayK (Jayiee 1o
TEKCTY PEILICH3EHT), IIPOBEICHA peleH3Us pabouel mporpaMMbl TUCHMUIUIMHBI « MHUK-
pobuonorust u Bupycosorusi» - ®I'OC BO no nampasienuto 06.03.01 buonorus, no
HampaBieHHoctu OxoroBenenue, 3oosnorus, Kunonorus papadorantoir B ®I'bOY
BO «Pocculickuii rocyapcTBeHHbI arpapHbiii yausepcutrer — MCXA umenn KA.
Tumupszesa», Ha kadeape MUKpOOUONIOTUH U UMMYyHoJIoTUU (pa3padotunk CHeru-
peB J1.B. crapmmii npenojgaBarens Kadeapbl MUKPOOUOJIOTMU U UMMYHOJIOTHN).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPUILET K

CJIETyIOLUM BBIBOJAM:
[IpenssiBienHass paboyasi mporpaMMa JUCHMILUIMHBI « MUKPOOUOJIOTHS U BUPYCOJIO-
rus» (manee no tekcry [lporpamma) coomeemcmeyem tpedoanusm @I'OC BO no
Hanpasyieanio 06.03.01 buonorus, no HampasiaeHHOCTH OXOTOBeJeHHE, 300JIOTHS,
Kunonorus u codepoicum Bce OCHOBHBIE pa3fielibl, coomseemcmaeyem TpeOOBaHUAM K
HOPMATUBHO-METOAMYECKUM JOKYMEHTaM MPEIbsIBIIEMbIX K pabodeil mporpamme
JVCLUUTUINHBIL.

[IpeacraBnennas B I[lporpamme axkmyanbnocms y4eOHOW IUCIUIUIMHBI He

HOONEHCUM COMHEHUI0 — TUCTUTUTNHA « MUKPOOHOIIOTHS M BUPYCOJIOTHS BKIIIOUEHA
B o0s3aTenbHbiil epedeHs GI'OC BO, B muki AUCIUIUIMH 0a30BOM 4acTH y4eOHOTO
nukia — b.0.19.02. Peanuzanus B gucuuruinae « MUKpOOHOJIOTHSI U BUPYCOJIOTHS
tpedoBanuit ®I'OC BO, ITOOII BO u yueOHoro niana no HampasieHuto 06.03.01
buonorus.
[IpencraBnennsie B [Iporpamme yenu nUCUMIUIUHBI coomeemcmeyiom TpeOOBaHUAM
OI'OC BO nampasienusa no Hanpasienuto 06.03.01 buonorusa. B coorBercTBUM €
[Iporpammoii 3a qucHUIIMHON « MUKpOOHOJIOTHS U BUPYCOJIOTHS» 3aKpEIUIEHbI 00-
nienpodeccuoHagbHbie U npodeccuoHanbHble KoMneTeHuu. Jucnunmuna « Mukpo-
Ouonorrsa U BUPYCOJIOTHS» W mpeacTaBiieHHas [Iporpamma cnocobra peanusogamu
KOMIIETEHIIMIO B 00BSABIECHHBIX TpeOoBaHusIX. KoMIieTeHIUS He gbl3blgaem comHenus
B CBeTe Mpo(decCuoHaTbHOM 3HAYUMOCTH M COOTBETCTBUS COACPKAHUIO TUCIIUTLITUHBI
«MUKPOOHOJIOTHS 1 BUPYCOJIOTHS

1. Pesyromamul o0yuenusn, npenctapicHuble B [Iporpamme B KaTeropusix
3HATh, YMETh, BIAJICTh cOOmeemcmeayiom cnenuduKe u CoAePKaHui0 JUCITUTUINHBI |
0eMOHCIMPUDYVION 803MOHCHOCHIb TIOJTYYSHHUSI 3asBJIICHHBIX PE3YJIbTaTOB.

2. O0mass Tpyao€MKOCTh AUCHUIUIUHBI «MHUKpPOOHOJIOTHS U BUPYCOJIOTHS»
cocTaBiisieT 3 3au€THBIX equHuLbl (108 gacoB).

3. Nudopmarus o B3aUMOCBSA3M M3y4aeMbIX JTUCIHUIUIMH U BOMPOCAM HCKIIIO-
YeHus! AyOJIMpOBaHUS B COAEPN AHUU AUCIUIUIMH coomeemcmeyent TeWCTBUTEIbHO-
cti. Jucnunnnna « MUKpoOHOIOTHS U BUPYCOJIOTHS» HE B3aUMOCBSI3aHA C IPYTUMHU
muciumumrHaMu OIIOIT m Yue6Gnoro mmana mo Hampapneruto 06.03.01 buonorus,




HampaBiaeHHoctr Kunomnorus, OxotoBenenne, 300JI0THS U BO3MOXKHOCTh JTyOIHpO-
BaHUS B COJIEPKAHUM OTCYTCTBYET. JIMCIMIUIMHA TpeaycMaTpUBAET HATUYHUE CIEIU-
TBHBIX TPEOOBAHMIA K BXOJAHBIM 3HAHUSM, YMEHUSIM M KOMIIETCHIIUSIM CTYJICHTa, XO-
TS MOJKET SIBJSITbCSI MPEAIIECTBYIONIEH ISl CIICIUANIbHBIX, TUCIIUIUINH, UCIIOIb3YIO-
X 3HAHUS B 00JIACTH MUKPOOHMOJIOTUH B MPOGECCHOHATBHON JEATEIPHOCTH OaKa-
JaBpa.

4. TlpencraBnennas [Iporpamma mpesmonaraeT UCHOIb30BaHUE COBPEMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTUH, UCMIOIb3YEMbIE NMPU peaATU3aAlMKU PA3TUYHBIX BHUIOB
yueOHOM paboThl. DopMbI 00pa30BaTEIbHBIX TEXHOJIOTHI coomeemcmayom Clelu-
(buUKe TUCUUTUTUHBI.

5. Bunpl, conepkanue u TpyJ0EMKOCTh CAMOCTOSITEIbHON PaObOThI CTYIEHTOB,
npenacrasieHnbie B [Iporpamme, coomseemcmeyrom TpeOOBaHUSAM K MOJTOTOBKE BbI-
MyCKHUKOB, conaepxamuMcess B0 @I'OC BO no wnampasnenuto 06.03.01 buonorus.
[IpencraBiennbie u onucanHbie B [Iporpamme Qopmbl mexyujell OLCHKH 3HAHHIMA
(ompoc, kak B popme 00CYKICHUS OTACIBbHBIX BOIIPOCOB, TAK M BBHICTYIUJICHUS, U y4a-
CTHE B TEMAaTUYECKUX JIUCKYCCHSIX M TPYIIOBBIX OOCYXICHUSIX), COOMBEencmeayiom
cnenuprKe TUCIUILTAHBI M TPEOOBAHUSAM K BBIITYCKHHKAM.

dopma TPOMEXKYTOUYHOTO KOHTPOJS 3HAHUM CTYJEHTOB, MPEIyCMOTpPEHHas
[Iporpammoii, ocyiiecTBisieTcs B popMe 3K3aMeHa

@dopMbI OIIEHKH 3HAaHWM, TMpeacTaBiieHHble B [Iporpamme, coomeemcmesyrom
cnenuuKe TUCIUILTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

6. YuebHO-MeTOAMUECKOE OOECreueHne NUCHUIUIMHBI MPEACTABICHO: OCHOB-
HOM nuTepaTypoit — 4 uctounuka (0a30BbIld y4eOHHUK U yueOHOe 1mocoOue), JOMOTHU-
TEJIBLHOW JUTEpaTypoil — 4 HauMeHOBaHuUsI, U coomeemcmeyem TpedoBaHusiM OI'OC
BO namnpasnenuns 06.03.01 buonorus

7. MarepuanbHO-TEXHUYECKOE OO0ECIEUYeHHE MUCIMIUIUHBI COOmEemcmeayem
cnenupuke AUCHUIUIMHBI «MUKpOOHOJIOTUsS U BUPYCOJIOTHS» M 00ECIIEUMBAET HC-
MOJIb30BaHUE COBPEMEHHBIX 00Pa30BATENIbHBIX, B TOM YHUCJIE WHTEPAKTUBHBIX METO-
OB OOy4YEHHS.

8. Meroanueckrue peKOMEHIAIMU CTYIEHTaM U METOANUECKUE PEKOMEHIAIINN
MPENoIaBaTeIsIM 110 OpraHu3aui OOy4YeHHs IO TUCHUIUIMHE JA0T MPEACTaBICHUE O
cnenuduke oOy4eHHs] M0 AUCHUIUIMHE « MUKpOOHOJIOTHS U BUPYCOJOTUS» U COOMI-
semcmeayiom cTanaapTy no HamnpasieHuto 06.03.01 buosnorus.

OBILIUE BBIBOJbI

Ha ocHoBaHMM NpOBEAEHHON PEIIEH3UU MOXKHO CIEJaTh 3aKIIOUYEHHUE, YTO Xa-
pakTep, CTPYKTypa U cojepkaHue pabodeil mporpamMmbl JUCHUILUIUHBI « MUKpOOHO-
norus u supycosorusi» OI'OC OIIOIT BO no nanpasnennto 06.03.01 6uonorus mo
HampaBieHHoctu OxortoBenenue, 3oonorus, Kunonorus (kBamuduxaius (CTETICHB)
BBITYCKHUKAa — OakanaBp), pa3paboTaHHasi CT. mpen. Kadeapbl MUKPOOHOTIOTHUU H
ummyHousioruu, CaerupeBsiM J1.B, coorBercTByeT TpeboBanusm ®I'OC BO, cospe-
MEHHBIM TPeOOBaHMSIM SKOHOMHKH, PhIHKA TpyJa M MO3BOJUT MpHU €€ peanu3aiuu
yCHENIHO 00ecneunTh (GOPMUPOBAHHE 3asBJICHHBIX KOMIIETEHIIUM.

Penenzent: Mocuna Jlrommuna BragumupoBHa 1.6.H., ipodeccop kadeapsl IK0J0-
ruu Poccuiickoro rocynapcrseHHOro arpapHoro yausepcurera — MCXA um. K. A.
Tuvupszesa (PTAY-MCXA um K. A. TumupsizeBa < Z.3» Qfp 2021
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