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AHHOTAUSA
padoueil mporpamMmmbl yueOHoi aucuuiuinabl b1.B.J1B.04.02 «Muxpoouo-
JIOTMYEeCKHUHM MOHUTOPUHI OKPY:KAKOLIEeH CpeabD)
JJIS OATOTOBKHM O0akajiaBpa no HanpasJenuio 35.03.01 Jlecnoe xeio,
HAINPABJIECHHOCTH JleCHOe U jieconmapKoBoe X03s1iiCTBO
Hear ocBoeHust auCHMIVIMHBL.  [lenpr0  W3ydyeHUs  OUCHUILIMHBI
b1.B./IB.04.02 «MukpoOHOJ0rnyecKnii MOHUTOPUHT OKPY>KAIOIIEH cpeabD» SIBISET-
csi (hopMHUpPOBaHHME Yy CTyJIEHTa KOMIUIEKCa MPO(eCcCHOHANBHBIX U YHUBEPCAIbHBIX
komrietenimid (YK — 1,2, [1koc2,1), oGecreunBarmux mojaydeHue CTyICHTaMH TEO-
pETHUYECKUX M JaOOPAaTOPHBIX 3HAHUN O Pa3HOOOPa3uM OMOJIOTUYECKUX OOBEKTOB, O
PO OMOJIOTMYECKOTO MHOT000pa3us Kak BeAylero GakTopa yCTONYMBOCTH JIECHBIX
IKOCUCTEM U Omocdepsl B LEIOM, O MOCIEICTBUM aHTPONOI€HHBIX BO3JCHCTBUI Ha
onocdepy ¥ MIaHUPOBAHUU MEPONPUATUI MO €€ OXpaHe, B3AUMOOTHOILIEHUN pacTe-
HUIl C MHUKpOOpPraHW3MaMH, OCHOBHBIX IPOLIECCOB MOYBOOOPA30BAHUS, IKOCUCTEM-
HBIX (DYHKIUSAX MOYBBI, @ TaKKe MPUOOPETEHUE YMEHUN U HAaBBIKOB B OCYLIECTBIIE-
HUU MEPONPUATUN MO OXpaHe OMOpa3HOOOpa3us JECHBIX U ypOOIKOCHUCTEM, PaLUO-
HAJIBHOI'O HCIIOJIb30BaHUs IIPUPOJHBIX PECYPCOB U MPOBEAECHUS JIECOXO35MCTBEHHBIX
MEPOIPUITUNA JIJIsI COXPAHEHUsI cpeoo0pa3yroluX, BOJOOXPAHHbIX, 3alllUTHBIX, Ca-
HUTAPHO-TUTMEHUYECKUX U JAp. MOJE3HBIX (PYHKIMHA JecoB, HAOIIOACHUS, ONMCaHMUS,
UACHTU(PUKALIMY, KIACCU(PUKALMK, KYyJIbTUBUPOBAHUS OMOJOTMUYECKHMX OOBEKTOB,
BJIAJICHUSI METOJAMU CBETOBOW MUKPOCKOIHMHU U 00pabOTKH pe3ybTaTOB OMOIOrHye-
CKHUX MCCIIEJOBAaHU, a Takke, copMUpOBaTh y OOYYalOIIMXCS 3HAHUA, YMEHHS U
HABBIKM JIJIsl PEIIEHUsI TPAKTUYECKUX 3aJ1a4 CEJIbCKOr0 XO03sIMCTBAa B COOTBETCTBHUHU C
bopMyIMpyEeMbIMU KOMIETEHIUSMU C PUMEHEHUEM COBPEMEHHBIX MH(OPMAIMOH-
HO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI JUIsl PEIICHUs] HAy4YHbIX, YUEOHBIX, TIPAKTHYE-
CKHX, METOJIMYECKHUX, NH(OPMAIITMOHHO-TTIOMCKOBBIX 33/1a4 B 00JIACTH JIECHOTO U Jie-
COITAPKOBOTO XO35MCTBA
MecTo aucuMILIMHBI B yuyeOHOM miiaHe: [{uctunmmHa «MuxpoOuosoruye-
CKU MOHUTOPUHI OKPY’KaOIIEW Cpeabl» BKIOYEHA B BAPUATHBHYKO YacTh JMCIM-
IUTMH TI0 BBIOOPY 00pa3oBaTesibHOM MporpaMMbl OakanaBpuata. Peanuzarus B guc-
UIUIMHE «MHUKpPOOHOIOTHYECKU MOHUTOPUHT OKPYXKAIoIIeH cpeibl» TpeOOBaHHIA
®I'OC BO, OIIOII BO u yuebnoro miana no Hanpasieauto 35.03.01 JlecHoe aeno
TpeGoBanusi K pe3yjbTaTaM OCBOCHHSI IMCUMILVIMHBI: V3yueHue naHHOU
y4eOHOM AMCIUILIMHBI HAIpaBJICHO Ha (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS YHUBEP-
canbHbIX (YK — 1) u npodeccuonanbubix (IIkoc — 2) komneTeH1mit
Kparkoe cogepxxanue TuCUMIIIMHBI
[Ipu uzydyeHnn 1ucuuIIMHbl « MUKpOOMOIOTUUECKUIT MOHUTOPUHT OKpYKa-
IOLLEN Cpeibl» CTYAEHThI 3HAKOMSITCSA ¢ OCOOEHHOCTSIMU U CBOMCTBAMU MUKpPOOPra-
HU3MOB, UX MOp(]osoruen, MeTaboIu3MOM, U3YYalOT BIUSHUE BHEIIHUX ()aKTOPOB
Ha MUKPOOPTaHU3MBI 1 POJIb MUKPOOPTAaHU3MOB B Onocdepe, y3HatT 00 0COOECHHO-
CTsIX OOUTaHUS ¥ PYHKIIMOHUPOBAHUS TOYBEHHBIX U 3MU(DUTHBIX MUKPOOPTaHU3MOB
B 00BEKTaX OKPYXKAIOLIEH Cpeibl, HE TOJIBKO TEOPETHUECKUX (HA JEKIUAX ), HO U JIa-
ooparopHbIxX 3aHATUAX. OCBOCHUE AUCHUTUIHHBI « MUKPOOHOIOTUYECKUH MOHUTO-
PHUHT OKpPYKAIOIIEeH Cpesibl» MO3BOJIUT CHOPMUPOBATH Y CTYIEHTOB COBPEMEHHbBIE
IPECTaBICHUS O OMOJIOTUYECKON MHIUKAIIMY 3arps3HEHHON TOYBEHHOW Cpe/Ibl U
POJIM MUKPOOHOTHI B CAMOOUYHUIIIEHUH TIOYB, O JIETPpaiallii KCEHOOMOTUKOB B MPHU-



POAHBIX 9KOCUCTEMAX MUKPOOPTraHU3MaMM; 00 MCIOIBL30BAHUH MUKPOOPTraHU3MOB B
TEXHOJOIUAX YTHIIN3AIllUU OTXOJ0B U CTOUHBLIX BO/

OO01masi TPy10€eMKOCTh AMCUUILIMHBI: cocTaBisgeT 108 4. (3 3au. e1.)
ITIpoMeKYyTOYHBIN KOHTPOJIb: 3a4€T B 7/ CEMECTPE.

1. Ilesiu oCBOEHHUS AUCIUILIHHBI

Henpto n3yuenus auctuiiuabl b1.B.JIB.04.02 «MukpoOHoJIOrH4ecKrii MO-
HUTOPHUHT OKpY’Karolleld cpelb» SABIeTCS (HOPMUPOBAHHME y CTYJEHTA KOMILJIEKCa
npodeccruoHanbHbIX U yHUBepcalibHbIX komneteHuit (YK — 1,2, Tlkoc2,1), obecmne-
YUBAIOIIUX MMOJYUYCHHUE CTYJICHTAMH TEOPETUUECKUX M JTa0OpAaTOPHBIX 3HAHUN O pas-
HOOOpa3uu OMOJIOTMYECKUX OOBEKTOB, O POJU OHOJOIMYECKOI0 MHOI0OOpa3us Kak
Beaymiero ¢akTopa yCTOMYHMBOCTH JIECHBIX SKOCHUCTEM M OMocdepsl B LIEJIOM, O IO-
CJICICTBUM aHTPOIIOTCHHBIX BO3JACHCTBUI Ha OMOC(epy U TIIaHUPOBAHUH MEPOTIPHSI-
TUW O €€ oXpaHe, B3aUMOOTHOIIICHUH PacTeHUH ¢ MUKPOOpPTraHW3MaMH, OCHOBHBIX
MPOIIECCOB MOYBOOOPA30BAHMSI, IKOCUCTEMHBIX (DYHKITUSAX MOYBBI, & TAKKE IPHOOpE-
TEHWE YMEHHWI W HABBIKOB B OCYIIICCTBICHUU MEPOIPHUATHH MO OXpaHe OMOpa3HO00-
pasus JIECHBIX U YPOOAKOCUCTEM, PAIMOHAIBHOTO HCIIONIB30BAHUS MPUPOIHBIX pe-
CYpPCOB U TIPOBEICHUS JICCOXO3SUCTBEHHBIX MEPOIIPUATHN JIJIST COXPAHEHHSI CPeT000-
Pa3yIoIIuX, BOJIOOXPAHHBIX, 3alUTHBIX, CAHUTAPHO-TUTUEHUYECKUX M JIP. IMOJIE3HBIX
GbyHKIUH J1ecoB, HAOIIOJAEHUS, OMMCAHUs, UACHTU(DHUKALINY, KIacCuDUKALINK, KYIIb-
TUBUPOBAHUS OMOJIOTHYECKUX OOBEKTOB, BIAJACHUS METOJaMHU CBETOBON MHMKPOCKO-
UK U 00pabOTKU pe3yabTATOB OMOJIOTMUECKUX MCCIIENOBAaHU, a TaKke, CHOPMHUPO-
BaTh y 00YUYarONIUXCS 3HAHUS, YMEHHUS W HABBIKM JUIS PEIICHUS MPAKTHYCCKUX 3a71a4
CEILCKOTO XO35HUCTBA B COOTBETCTBUH C (POPMYIUPYEMBIMU KOMITIETCHITUSIMH C TIPH-
MEHEHHEM COBPEMCHHBIX HH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUN JUIS
pEIICHHUS] HAyYHBIX, YYEOHBIX, MPAKTHYCCKUX, METOJMYECKHX, HH(POPMAIMOHHO-
ITOMCKOBBIX

2. MecTo TMCUMILIMHBI B YUeOHOM Ipolecce

Hucruminaa  «MUKpOOHOIOTHYECKUA MOHUTOPHHT  OKpYKAIOUIeH CpebDy
BKJIIOYEHA B BApUATHBHYIO YacTh AMCIMUIUIMH MO BhIOOPY 0Opa3oBaTeNbHOM Mpo-
rpaMMbl OakanaBpuarta. Peanuzaius B quctuuiuinHe « MUKpOOUOJOTUYECKUNA MOHU-
TOPUHT OKpy:xatouieil cpeas» Tpedoanuit ®I'OC BO, OIIOIT BO u yuebHoro mnna-
Ha 1o Harpasiyiennto 35.03.01 JlecHoe neno

[IpeamiecTByOmUMHA KypcaMu, Ha KOTOPBIX Oasupyercst nucuuiimHa «Muk-
pOOHOTIOTHYECKU MOHUTOPUHT OKPY’KAIOIIEH cpenbly, saBisitoTcsa: Xumusi, Heopra-
Hudeckas xumusi, Opranndeckas xumus, Jlecuas ¢uronaronorus, Jkonorus. [luc-
UIIMHA «MHUKpPOOHUOIOTHYECKU MOHUTOPUHT OKPY>KAIOIIEH Cpenbl» SBISETCS OC-
HOBOITOJIATAIOLIEN I U3YYEHUs CIEAYIOIUX JUCIMIUIMH: be3omacHocTs Ku3Henes-
TenpHOCTH, OpraHuzanus JIECHOro X03siicTBa, OCHOBBI JIECOMAPKOBOIO XO034MCTBA,
3emuieycTporcTBO, TexHoIorus eco3auThl, [[poekTupoBaHue JECHBIX OXOTHUYBUX
yroauii, [IpoekTrpoBaHue J1€COX039iCTBEHHBIX MepOnpHusaTHil. OCOOEHHOCTHIO TUC-
LUIUIMHBI SIBIISIETCS TO, YTO B y4e€OHOM Kypce MOMHUMO JEKIUi, MperycMOTpeH
00110 JTA00PATOPHBIN MPAKTUKYM, B KOTOPOM CTYACHTHI 3HAKOMATCSI C OCOOEHHO-
CTSIMH CTPOEHUS, PA3BUTHS, IUTAHUS U KYJIbTUBUPOBAHUS MUKpPOOpraHu3MoB. Ocpa-
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MBAIOT METOJIbl MPOBENECHUS MUKPOOMOJIIOTMYECKOTO aHAlU3a IMOYBBI, ONPEJEICHHE
YHUCJIEHHOCTU PHU30C(EPHBIX U KOPHEBBIX MHUKPOOPIaHHU3MOB, SMU(UTHOW MHUKPO-
(Gyopsl pacTeHUil, BBIACIEHUS YUCTBIX KYJbTYp MHKPOOPraHU3MOB. Moaemupyror
IpOLECCHl TpaHC(HOPMaLMK OPraHUYECKUX BEIIECTB B MPUPOAE. 3HAKOMSTCS C HEKO-
TOPBIMH METOJaMU OMOMHAMKAIMM U OMOTECTUPOBAHUS C HCIOJB30BAHUEM MHUKPO-
opranu3moB. Iloutu Bce 3aHATUS NPOBOJAATCS B MHTEPAKTUBHOM (opMme (pabora B
MaJIbIX TpyMIax, rpynnoBoe oocyxaeHune). KoHTpoab 3HaHUM CTYJEHTOB MPOBOAMT-
csi B popMe TEeKyIIEeH U MPOMEKYyTOUHON aTTeCTallUU.

Pabouass mnporpamma auCUMIUIMHBI «MHKPOOHMOJIOrMYECKU MOHUTOPUHT
OKPY’KAIOLIEH Cpenbl» JUIsl WHBAJIUAOB U JIUI C OIPAHMYEHHBIMU BO3MOXKHOCTSMH
3JI0POBBS pa3padaThIBACTCS MHANBUAYAIBHO C YIETOM 0COOEHHOCTEN MCUX0o(pu3nde-
CKOT'O PAa3BUTHS, WHAVWBHUAYAIBHBIX BO3MOKHOCTEM M COCTOSIHUS 340POBbSI TaKUX
oOyyJarommuxcs

Tekymas arrecranus CTyACHTOB — OLIEHKA 3HAHUM U YMEHUHN IPOBOJUTCS I10-
CTOSIHHO Ha JJAOOPAaTOPHBIX 3aHATHIX C MOMOLIbIO, TECTOBBIX 3aJJaHUM, YCTHBIX OIPO-
COB, OLICHKM CaMOCTOSITEIbHOM pabOThl CTYIEHTOB U CPOKOB CHAYU BBIIOJIHEHHBIX
paboT, a TakKe Ha KOHTPOJIbHOU Hezele.

[TpomexyTouHast arTecTalys CTYACHTOB 0 AUCHUIUIMHE IPOBOJIUTCS B (popme
- 3a4eTa B 7 cemMecTpe.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00YUeHUSs MO TUCIHILJIMHE (MOIYJII0),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM
NMPorpaMmMblI

N3yuyenne nanHoi y4eOHOW TUCIUIUIMHBI HAMpPABJICHO HAa (POPMUPOBAHUE Y
oOyyarommuxcs oomekyabTypHbIX (YK — 1) u npodeccnonansubix (ITkoc — 2) komre-
TEHIIMU TPEJACTaBICHHBIX B Ta0uie 1

4. CTpyKTYypa U COAepKAHUE TUCHHUILIMHBI
4.1 PacnpenesieHue TPYA0EMKOCTH AUCHUILIHHBI IO BUAaM padoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.el. (108 wacoB), ux
pacmnpeneneHue o BUaaM padoT MpeCTaBICHO B Ta0uIe 2.



TpeGoBanus K pe3yabTaTaM OCBOCHUS Y4eOHOH JUCHUIITIMHBI

Tabmuna 1

Kon B pesynprare nzyuenus yueOHON AMCHUIIIMHBI 00y4YarOIIUecs JOJKHBL:
Ne KoM Coneprxanue Nuaukatopel KoMmiie- Pesy i 1 VAl
n/m KOMIIETSHIINH (MK €€ 9acTh) TEHIUI 3HATh YMETh BIIQJICTh
TEHIUU
YK-1,2 HAaBBIKAMH [IPUMEHEHUS
OCHOBBI ITOUCKa, KPUTHYE- | IPUMEHSITh OCHOBBI MIOUC-
CniocoOeH ocymiecTBIATh Mo- | HaxoauTt u kputnue- OCHOB TIOMCKa, KpUTHYE-
. CKOT'O aHaJiM3a U CUHTEe3a | Ka, KpUTHYECKOTO aHaJIH-
UCK, KpUTHYCCKHUI aHAIM3 U | CKU aHAJIM3HPYET UH- CKOT'0 aHajiu3a
uH(pOpMalli1, CHCTEMHO- | 3a M CHMHTe3a HH(popmMa-
1. | YK-1 | cunte3 undopmaruu, npume- | hopmaruro, He0OX0- Y CUHTEe3a HH(POPMAIIHH,
. 'O TIOJIXO0JIA JIJISl PEIICHHUSI | [IMH, CHCTEMHOTO TIOIX0/a
HSATh CUCTEMHBIN MOIXOM JUISl | TUMYIO JUTSl PEIICHHUS CHUCTEMHOTO MOAX0/a
. MUKPOOHOJIOTUYECKUX | JUIsl pEHICHUsI MUKPOOUO-
pelleHus MOCTaBIEHHBIX 3aa4u | TOCTaBICHHOMN 3a/a- JUISL pEIICHUs] MUKPO-
3a1a4 JIOTUYECKUX 33129
qu. OMOJIOTMYECKHUX 3a7a4
CnocobeH noHuMaTh Bax-
OCHOBHBIC CITOCOOBI aHA- | HCIIOJI30BaTh OCHOBHBIE
HOCTh OpraHU3allMA MHOTOIIE- ITkoc2,1 .
JI3a COCTOSTHUSI HAYYHO- | CIIOCOOBI aHAIKM3a COCTOSI- | HaBBIKAMU U IpUEMaMU
JICBOTO, paliMoHaNIbHOTO, He- | [Ipencrariser 3Hade- . .
TEXHUYECKOH MPOOJIEMBI | HUSI HAYYHO-TEXHUYECKON | T0100pa, H3yUCHHS H
MPEPRIBHOTO, HEHCTOMHTEIb= | - FHE HENPEPDIBHOTO 1 11y non0opa, u3ydeHus | mpoOaemMbl MyTeM Mo00- | aHaIu3a JIUTePaTyPHBIX
2 |IIkoc - 2| HOrO UCTIOJIL30BAHUS JICCOB MOJIb30BAHUS JIECOM yr pa, M3YH P yr patyp

JUIS YIOBJIETBOPEHUS TOTPEO-
HOCTEM 00II1ecTBa B Jlecax u
JIECHBIX pecypcax

JUTSl OpraHU3alluy U
BEIECHUS JIECHOI'O XO-
3SUCTBA.

Y aHAJIN32a JTUTEPATYPHBIX

U TIATEHTHBIX UCTOYHUKOB

110 TEeMaTHKE UCCISIOBa-
HUM

pa, U3y4EeHHs U aHaJIu3a

JTUTEePaTypPHBIX U MaTEHT-
HBIX UCTOYHHUKOB TIO Te-
MaTHKE UCCIIEIOBAHUM.

" INIaTCHTHBIX HCTOYHU-

KOB I10 TCMATHKE UCCIIC-

JTOBAaHUH.




4.2 Conep:kaHue TUCHUIIAHBI

Tabmura 2
Pacnpezle.ﬂem/le prI[OéMKOCTI/I JUCHHUIIJINHBI 110 BUIaM paﬁoT I10 CEMECTpam
TpyroéMkocTh
Buna yueOHo# padoThI B T.4Y. 110 ceMeCcTpam
qac. ;
OO01mas Tpy10éMKOCTDb TMCIUIUIMHBI 10 y4eOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 50,4 50,4
AyautopHas pabora 50,4 50,4
nexyuu (JI) 16 16
nabopamopuule 3ansmusi(JIP) 34 34
KOHMAKMHas paboma Ha npomedHcymoyHoM KOHmpo.ie
(KPA) 0,35 0,35
2. CamocrosiTeannasi paéora (CPC) 57,65 57,65
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHHO20 MAmepuaid u
mMamepuana y4eOHUKo8 u yueOHbix nocodutl, N0020MoeKa K 48,65 48,65
J1a6OPaAMOPHLIM 3aHAMUSIM ONPOCHL K KOHMPOTIbHLIM Dd-
bomam, u m.o.)
Iloocomoska k 3auemy (KOHMPOIb) 9 9
Bu/1 1poMeKyTOYHOT0 KOHTPOJISI: 3auer
Tabmauma 3

TemaTnuyeckuii NUIaH y4eOHOM M CIUTIIHUHBI

AyautopHasi padora Breaym
HaunmeHoBaHHe Pa3/iesioB H TeM Beero TOpHAas
AUCHUILIUH (YKPYTTHEHO) JI Jlag | IIKP | paGora
Cp

Brenenue. Tema Nel Uctopus, 00bexT, 12,65 5 5 8.65
METOJIbI U 33J]Ja4¥ MUKPOOHOJIOTHH.
Pa3znen 1 «O01as MUKPOOHOIOTHSD) 70 10 30 30
Tema Ne 2 CoBpemeHHasi cuctemMaTuka
MPOKAPUOTHBIX MUKPOOPTaHU3MOB, 13 2 6 5
MUKPOMMIIETOB U BUPYCOB.
Tema Ne 3 Briusinue hakTopoB BHEITHEH 11 5 4 5
Cpe/ibl HA MUKPOOPTaHU3MBI
Tema Ne 4. PocT 1 pa3MHOKEHUE
MUKPOOPTraHu3MoB. KynbTuBHpOBaHUE 11 2 4 5
MHUKPOOPTaHU3MOB.
Tema Ne 5. Metabonu3m 11 9 4 5
MHUKPOOPTaHU3MOB
Tema No 6. buoreoxnumuueckas 13 5 5 5
NeATEeIbHOCTD MUKPOOPTaHU3MOB.




AyauTopHasi pagora

Bueayau

HaumeHoBaHHe pa3ieioB H TeM Beero TOpHAast

AUCHUIIUH (YKPYTHEHO) JI Jlag | IIKP | pa6ora

CP
Yuacrtue MHUKPOOPTaHU3MOB B
OMOTCOXMMUUYCCKUX IHMKJIAX COCIUHCHUI
yIJIEPOA.

Tema Ne 7. IlpeBpamieHne MHKpOOpra-

HU3MaMHU, a30Ta, pocdopa, cepsl.

Pa3znes 2 CnenuajibHast MUKPOOHUOJIO-
rusi «MuKpoOMoJI0rnyecKuii MOHUTO- 14 2 2 10
PHMHI OKpY:Kawoulei cpeab»

Tema Ne8. DnmduTHBIE MUKPOOPTAaHU3MBI.
B3auMooTHOIIEHUST pacTeHU U MUKPOOP-
ranu3MoB. l[Ipumenenue OuonpemnaparoB | 14 2 2 10
JUISL CTUMYJISIIUA U 3aIlUTHl JIECOB U Jie-
coHacaxaeHu. Mukopusa.

Koumaxmmnas paboma na npomedsxcymournom

xoumpone (KPA) 0,35 0,35

Iloocomoska k 3auemy (KOHmMpPO./v) 9 9

Bcero 3a 4 cemectp 108 16 34 0,35 | 57,65

HToro no nucumivinye 108 16 34 0,35 | 57,65
BBenenue

Tema Nel Uctopus, 00beKT, METOIBI U 33]]a41 MUKPOOHOJIOTHH.

Ucropust mukpodburonoruu. OTKpbITHE MUKPOOPraHu3MoB AHTOHU Ban JleBen-
rykoM. [lepunon GeccucTeMHbIX HAOMIOAEHUN («ONMUCATENbHBIN MEPUOa» B PA3BUTHH
mukpoOuonorun). Otkpsitus Jlyn Ilacrepa (HEeBO3MOXKHOCTh camM0O3apOKIEHUS, OT-
KpBITHE MPUPOJLI OpOXKEeHUs, BO30ynuTenu Ooyie3Hel, MPpUMEHEeHHe BakIuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BuTun Mukpoouosnoruu. Padorsr P.Koxa, .. Meu-
HUKOBA. PoJb  OTEYECTBEHHBIX  YYEHBIX B  PA3BUTHUM  MHUKPOOHOJIOTHH.
C.H.Bunorpaackuii - 0CHOBOTIOJIO)KHHUK TTOYBEHHOM MUKPOOHOJIOTHH.

Oco0EHHOCTH M CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIBI U 3aJ]a4l MUK-
pOOHOJIOTHH

Paznen 1 «O01mass MUKpPOOHOJIOT D)

Tema Ne2 CoBpeMeHHas cucTeMaTHKa IMPOKAPUOTHBIX MHUKPOOPraHU3MOB,
MHUKPOMHIETOB U BUPYCOB.

[ToHsiTHE cCUCTEMATHKH, KITaCCU(PUKALNU, UACHTU(UKAIIMT 1 HOMEHKJIATYPbI
MUKpoopranu3MoB. [Ipunnune! kinaccudukanuu 0akTepuii no bepaxxu u reHocucre-
MaTHKH, OCHOBHBIE€ TAKCOHBI, LIUTOJIOTUs, MOP(O JIOTHS U HOMEHKJIaTypa OaKTepuil.
Herunuuneie popmbl OakTepuil: pUKKETCUH, XJIAMUIUHU, INAHOOAKTEPUH, AKTHHO-
MULETHI, MUKOOakTepun. Mepapxus takconoB. [lonsatue Buaa, kioHa, mramMmma, 61o-,
cepoBapa. [Ipobnemsl cucrematuku nmpokapuot. O01as XapakTepUCTUKA: CTPOCHUE,
pa3MHOKEHHUE, TUI TUTaHHsI, HOMEHKJIaTypa MUKpOMHIIeTOB. CBOHCTBa rpuOOB 00-




1€ C PAaCTEHUSIMU U KUBOTHBIMH, criennduueckue cBoiicTBa rpudoB. [IpuHIUIIBI
KJIacCU(PUKAIIMK U OCHOBHBIE TAKCOHBI. DKOJIOTHYECKue Tpyninbl rpudoB. OcoOeHHO-
CTH CTPOEHUS U IKOJIOTHH JIPOxKkeld. OTKPBITHE U CTPOCHUE BUPYCOB.

Tema Ne3 Baustnue (pakTopoB BHELIHEH Cpeibl HA MUKPOOPTraHU3MBbl. DKOJIO-
I'Ysl MUKPOOPTaHU3MOB.

Abunotnyeckue u Onornueckue (aktopbl. AduoTuueckue (HakTopsl. 3aBHCH-
MOCTb MHKPOOPraHM3MOB OT BOJHOrO pexuma cpeabl. OCMOTHYECKOE J1aBJICHUE
KJIETKH Y Pa3HbIX TPYII MHKPOOPTaHW3MOB M MX OTHOLIEHHE K PAa3HBIM YPOBHSIM
BJIQXKHOCTH cpebl. OcModuibl U ranoduisl. X pacmpocTpaHeHne U MPaKTUYECKoe
3HaueHue. Kpurnueckue temneparypHble TOUKH B KU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB. Me3ouiibl, NCUXpoduibl, NCUXPOTPOdBI, TEPMO(DUIIBI, SKCTPEMATLHO
TEpMOPUIbHBIE U 3KCTPEMAIBHO NMCUXPO]HIIbHBIE (POpPMBI. BiausiHuE KUCIOTHOCTH
Cpelbl Ha Pa3BUTHE OTIEIbHBIX MHUKpOOpraHun3moB. Kputuueckue 3HaueHus pH B
KHU3HEICSATEIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auugIopuibl U
AKCTpeMalibHbIe alu10¢puibl. OTHOLIEHUE MUKPOOPTaHU3MOB K KUCIOPOAY. A3pOoObl
U aHa’poObI ((haKyIbTaTUBHBIC U OOJTUTATHBIE).

buoTtnueckue pakropbl (B3aMMOOTHOILLIEHUS MUKPOOPTaHU3MOB MEXKIY COOOM
U IpYTMMHU CyLIecTBaMH). B3auMoOTHOIIEHNS MEXy OpraHu3MaMu: Tpodudeckas u
aJJIeJIOXMMUYECKasi pUpoa B3auMocBsizeil. Helitpainsm, MyTyanusm (IpoTOKOOIIe-
pauusi, ciMOH03), KOMMEHCAIN3M, aKTUBHAsl KOHKYPEHIIMs, apa3uTu3M, MeTadnos,
CUHTpO(DUS (MUKPOOPraHU3Mbl pyOlia )KBAYHBIX )KUBOTHBIX). CHMOMO3 U aHTarOHU3M
MEXAy MPOKapuoTamMHu U sykapuotamu. lIpakTudeckoe MCHoib30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SMCTBE U MEIULIMHE.

Tema Ne 4. Poct 1 pazMHOKEHHUE MUKPOOPTaHU3MOB. KylIbTUBUpOBAHUE MUK-
POOPTraHHU3MOB.

Poct 6akTepuii. PazmMHoxeHne 1 pa3BUTHE MPOKAPUOT. MeTo bl KyJIbTUBUPO-
BaHMs. HakonuTenbHbBIE U YUCTBIE KYJIBTYPBl MUKpOOpraHu3mos. [lepuoanueckoe
KyJIbTUBUPOBaHUE. POCT KyJIbTyphl IIPH NIEPUOIUYECKOM KYyJIbTUBHpOBaHUU. Herpe-
PBIBHOE KYJBTUBUPOBAHUE MUKPOOPTraHU3MOB. BbIOOp cpen u yciaoBUii KyIbTUBHPO-
BaHUs JJIs BbIICTICHUS Pa3IMUHbIX TPy MUKpOoOpranu3MoB. MHKyOalus 1 nHKyOu-
poBanue. IloceB mrpuxom, noces ykonom. TexHuka rnocesa u nepecesa. [Taccupo-
BaHue (cyOKynbTUBHpOBaHue). CiocoObl XpaHeHus KyabTyp. CocoObl KyJIbTUBUPO-
BaHUsI a3POOHBIX U aHa3POOHBIX MUKPOOPraHn3MoB. [lonyueHrne HaKONMUTENbHbIX U
YUCTBIX KYJIBTYP MUKPOOPIaHU3MOB. BbIielieHne YUCTHIX KyJIbTYP MUKPOOPraHU3-
MOB. aenTudukanus MukpoopranuzMoB. depMeHTepsl.

Tema Ne 5. MeTab0s13M MUKPOOPTaHU3MOB

XVWMHUYECKHUI COCTaB KJIETOK MHUKPOOPTaHU3MOB, €ro MOCTOSHCTBO M 3aBUCHU-
MOCTh OT YyclOBUH cpenbl. PazHooOpa3ue moTpeOHOCTE B MCTOYHUKAX MUTAHUS Y
MUKpOOpranu3MoB. CrocoObl MHUTAHHUA U TMOCTYIJICHUE MUTATEIbHBIX BELIECTB B
KJIeTKy. Mcnonb3oBaHre MUKPOOPraHM3MaMU UCTOYHUKOB yriepoaa. ABTOTPOQBI U
retepoTpodsl. DoToCHHTE3 (OKCUTEHHBIM M AHOKCUTEHHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3moB. OtkpeiTue xemocunteza C.H.Bunorpaackum. Jlutotpodsl u oprano-
Tpodsl. CanpoTpodsl, naparpodsl, MuKcoTpodsl. McTounmnku azota, pocdopa, cepsl.
[ToTpeOHOCTH B Kele3e, KalnuK, KalbLIMH, MUKPO3JIEMEHTaX, BUTAMHUHAX.
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[Tonsatue o dbepmenTax, ux kiaccudukaius 1 ocooeHHoct. Poib hepMeHTOB
B JKU3HEACSITEIIbHOCTH MUKPOOPTaHU3MOB. DK30- U 3HA0(epMeHThl. KOHCTUTYTHB-
HbIE U aJanTUBHBIC (MHIYIIMOEIbHbIE) pepMeHThl. JIokanu3aius GepMeHTOB B KIIET-
ke. Mcnonb3oBanue (epMEHTOB YEJIOBEKOM B PA3IMYHBIX OTPACISX HAPOJHOTO XO-
351MCTBA.

KynpTuBupoBanue MuKpoopranu3zmMoB. UucTas ¥ HaKONUTEIbHAs KYyJIbTYPHI.
DOnextuBHBIC cpebl. CHCTEMBI KyJTbTHBUPOBAHUS MUKPOOPTAaHHU3MOB.

CriocoObl  TONMyYeHUS MHUKPOOpPraHM3MaMH SHEpPruu: OpoKeHHUe, AbIXaHHE,
aHa’poOHoe nprxanue. AT® — 1eHTpPOOOIUT KIETKH U CIOCOObl €€ 00pa3oBaHUS:
cyoctpatHoe (ochopmmmpoBanue — TIMKONIM3 M cxema OwmjeHa — Meieproda —
[Tapraca (OMII); oxucnutenpHOE (ochoprimpoBanue — Ukl Kpebca wam mukt
TpukapOoHoBbIX KUCIOT (I[TK) u anektpontpancnoptHas nens (O TLL).

Cx0acTBO U paznuyunre OpOKEHUS, IbIXaHUs, aHAPOOHOTO JibixaHus. [ nukomm3
y 9YKapuoT (BBICHIMX OPraHM3MOB) M Pa3HO0Opa3re aHa’dpOOHBIX MyTeH y MUKPOOP-
raHU3MOB: TJUKOJU3, MeHTo3odocdarupii myTh, myTh DHTHepa — [lymoposa. Xu-
Mu3M a’dpobOHoro apixanus: cxema OMII, LITK, OTILI.

Tema Ne 6. buoreoxumMuveckasi 1eiTeIbHOCTh MUKPOOPraHM3MOB. Y4a-
CTHe MUKPOOPTraHM3MOB B OMOTre€OXUMHUYECKUX IIUKJIAX COeIMHEHHUIl yriaepojaa.

3HaueHUe MPOLIECCOB MPEBPAIICHUS YTIIEPOICOAEPKAIUX BELIECTB B KPYro-
BOpPOTE yriepoAa B MPHUPOJEC M POJIb MUKPOOPTAHM3MOB B Pacraje OpraHu4IeCcKOro
BeniectBa. [Iporecchl OpoxxeHuid, BbI3biBaeMbie OakTepusmu poga Clostridium. Mac-
JITHOKUCIIOE U alleTOHOOYTHIIOBOE OpOKeHMs. 3HAUEHHE B MPHUPOJE, CEIbCKOM XO-
3sIUCTBE, MPOMBINUIEHHOCTH. OCHOBHBIE CBOWMCTBA BO30YAUTEIEH ATUX MPOIIECCOB
(oOnuraTHBIN aHa’pOOKO3, «BCESTHOCTH» B OTHOLIEHUH UCTOUHUKOB YIJIEpOJa U JIp.)
MacnsiHOKHCI0e OpOKeHHE MEeKTUHOBBIX BelecTB. bakrepuu poma Clostridium u
OpOKEHHUE 1EIIITI0JIO3bI.

AdpoOHoe pasnokeHue 1eutono3bl. Llenmono3opaspymaronue O0akTepuu U
rpuOBI-BO30YIUTENIN TpoLecca pa3pylIeHus: LEeUToa03bl. OKHUCIECHHE MHUKpoopra-
HU3MaMHU TE€MUIICIUII0N03, JUTHUHA, KUPA, YIIeBOA0poa0B, Bo3Oyaurenu u 3Have-
HUE 3TUX MPOLIECCOB.

Tema Ne 7. [IpeBparienrie MUKpOOpTaHU3MaMu, a30Ta, pocdopa, Cepshl.

Tpancopmariust azoTcomepk almx COCTUHEHUN: MHUHEpaiu3aus (aMMOHU-
bukaims), HuUTpudUKaus, AeHUTpUupuUKanusa u 6uosoruyeckas pukcaius azora.

3HaueHNe MHUHEpAIH3aIlMi OPTaHWYECKUX COCAMHEHUU, CONEp)KalluX a30T
(6enKoB, HYKJICMHOBBIX KHUCJIOT U JIp.). PaznoskeHue OEIKOBBIX BEIIECTB B a3POOHBIX
¥ aHadPOOHBIX yCIOBHIX. Bo30yauTenu mporecca MUHEpaTH3aIim.

[Tponeccol HUTpUdUKauu U aeHuTpudukanuu. OKUcIeHne aMMHaKa B a30TH-
CTYIO M a30THYIO KUCJOTHI (TiepBasi U BTopas (a3pl HUTpUudUKaum). XeMoaBToTpo -
Has npupoja npouecca. Padots C.H.BuHOrpaackoro mo u3y4eHuro mporecca HUT-
puUKaIMU U OTKPBITUS SBJICHUS XeMOCHHTe3a. Bo30ynurenu mporecca. DHepreTu-
Ka rmepBou u BTOpo# ¢asel mporecca. ['ereporpodrast Hurpudukausi.

BoccranoBnenue HUTPATOB U HUTPUTOB C 0OPA30BAaHUEM MOJIEKYJISIPHOTO a30-
Ta (neHuTpuduKanms). ACCUMUISAIIMOHHAS U TUCCUMUIISIIMOHHAS HUTPATPETyKITHSI.
3HaueHue 3TUX npoieccos, Bo30yauTenu nporecca q1eHUTPUDUKALIIH.

buonoruueckas ¢ukcauus azora. buonoruueckas u abuonornueckas ¢ukca-
s arMochepHoro azora. Macitabbl ¥ 3HaYEHUE OMOJIOTUYECKON (puKcaluu B Ipu-
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pone. @ukcanus azora arMochepsl MUKpoopranuzmMaMu. CBOOOTHOXKUBYIIUE, ACCO-
[IUATUBHBIE 1 CUMOMOTHYECKHE a30T(PUKCATOPHI — a3pOOHBIE U aHARPOOHBIE (HOPMBI.

CumOuoTtnyeckas azoTduUKcalusi y pacTeHU, HE OTHOCSIIMXCS K O0OOBBIM
(IpeBeCHBIX, KyCTAPHUKOBBIX, TPABIHHUCTBIX ).

[IpeBpanienre MUKpoopraHu3dmMamu coeauHeHuit docdopa. Poib Mukpoopra-
HU3MOB B BBICBOOOXKICHUM KUCJIOTHI U3 OpraHUYecKux (ochopcoaepx aniux coeau-
HEHUU U B miepeBoie hochaToB B pACTBOPUMOE COCTOSIHUE. bHOIOTHYEeCcKOe CBSI3bI-
Banne pocdopa. Pors Mukpoopranu3mMoB B pochopHOM MTUTAHUH PACTCHU.

KpyroBopot cepsl B ipupoe. AccuMusiinonHas cynbharpeaykuus. O0pa3zo-
BaHUE CEPOBOJIOPO/A U3 CEPOCOMAEPKAIIMX OpraHMYEeCKHX coequHeHuil. OOpa3oBa-
HUE CEPOBOAOPO/IA U3 MUHEPATBHBIX COCTMHEHUN (CYTh()AaTOB) 1 MHUKPOOPTAHU3MEI,
BBI3BIBAIOIINE 3TH Ipouecchl. OKHCIIEHNEe MUKPOOPTaHU3MaMu CEPOBOIOPO/IA B CEPY
U cepHyto kuciory, CepoOakTepuu U THOHOBBIE OAKTEPHUHU.

Pasznen 2 CnenuajbHass MUKpPoOUoJiorust «MuKpoOHoJIOrn4ecKknii MOHU-
TOPUHT OKPY:KaoUIeHd Cpeab»

Tema Ne8. DnudurHbie MUKpOOpraHU3MbI. B3anMOOTHOIIEHUS] paCTEHUN H
MHUKPOOPTraHU3MOB.

[Ipumenenue OuompenapaTtoB Il CTUMYJISIIIUM W 3aIIUTHl JIECOB U JIECOHA-
caxxieHui. Mukopusa.

OnuuUTHBIE MUKPOOPTAHU3MBI U UX POJb B JKU3HEAESITEIBHOCTH PACTECHUM.
OnuuTHBIE MUKPOOPTaHU3MbI KaK OMOJIOTMYECKU Oapbhep MPOTHUB MAPa3UTUUECKUX
MUKPOOPTaHU3MOB. AHTAarOHUCTUYECKHUE JEUCTBUE SMUPUTOB K (PUTOMATOTCHHBIM
MUKPOOPTraHU3MaM.

EcrectBennast mukpodiiopa moBepXHOCTH pacTeHUi (cTeOei, TUCThEB). 3aBU-
CUMOCTbH COCTaBa SMU(PUTHBIX MUKPOOPTaHU3MOB OT BHJA, CTaJAUU Pa3BUTHS pacTe-
HUSI, HACEKOMBIX, KiinMaTa. DaKkyJIbTaTUBHBIE U OOJUTAaTHBIE MUKPOOPTaHU3MbI — T1a-
pa3uthl (PUTONMATOTEHHBIE MUKPOOPTaHU3Mbl) cpeau 3muduToB pusochepsl. Kophe-
BbIe (PU30IUIaHA) U TIPUKOPHEBBIE (pru3ocdepa) MUKPOOPTaHU3MbI pacTeHuil. Creru-
(GUYHOCTH PU3O0IIEHO30B PA3IMUYHBIX BUAOB pacTeHuil. CuMOMOTHYECKHE, accolna-
TUBHBIC U TTAPA3UTUIECKUE MUKPOOPTAHU3MBI B PU30IIEHO3aX. DKTO- U dHAOTPODHAS
MUKOpHU3a pacTeHUil u €€ pojb B MUTaHUM pacTeHui. PuszochepHbie U MOUYBEHHBIC
MUKPOOPraHU3Mbl KaK CTUMYJISITOPBI pOCTa PACTEHHM, MPOAYLIUPYIOIIUE Pa3TUUYHbIC
BUTAMUHBI, POCTOBBIE BellecTBa, Pu3zochepHbie U MOUYBEHHBIE MUKPOOPTAHU3MbI KaK
WHTUOUTOPHI POCTa PACTEHUM, MPOIYIUPYIOIHUe (PUTOTOKCHHBI. Mukopu3anus pac-
TeHUN U e€ UCIOJIb30BAHUE MPU JICCOHACAKICHUSIX U OMOJOTMYECKON pPEeKYyJIbTHBA-
MU 3eMelib. MUKpOOHBIE TIpenapaThl AJIs 3alUThl U CTUMYJISIIUN POCTA PACTCHUIA.

4.3 Copep:xaHue J1a00paTOPHBIX 3aAHATHI M KOHTPOJIbHBIX MEPONPUATHH

Tabmura 4
Dopmu
Ne | Ne pa3ne- . pMHPY Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00PATOPHBIX 3aHATHI KOMIIeTe
n TemMa MEpPONpPUSATHS | YACOB
HIIUH
Tema Nel Jlexnust Ne 1. Ucropus, 00b- YK-1 2
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Dopmupy

Ne | Ne pa3ne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIaDOPaTOPHBIX 3aHATHI KOMIIeTe
1| TEMa MEPONPUATHS | YACOB
HIIUH
Ucrtopus, €KT, METOJIbI ¥ 3a7au MUKpo- | [Ikoc - 2
O0OBEKT, OHOJIOTHH.
METO/bI U JlabopaTtopHas padorta Ne 1.
3a/1a4u Oco0eHHOCTH U IpaBHIIa 0e3-
. Ormpoc, KoH-
MHUKPOOHOI | OMacHOH paboThl B MEKPOOHO-
. YK-1 TPOJIb BBITIOJI-
OTHH. JIOTUYECKOM 1abopaTopum. 2
[Ikoc - 2 | HEeHUS U 3alIH-
Oco0eHHOCTH TPUTOTOBJICHHUS 1 JIP
¥ MUKPOCKOTIUPOBaHUs OaKTe- '
pHUATBHBIX MPETAPATOB.
Pasznea 1 «O0mas MUKpPOOHOJIOTUsD)
Jlekuus Ne2 CoBpemeHHas CH-
CTeMaTHKa IIPOKaAPUOTHBIX YK-1 2
MUKpPOOPraHU3MOB, MUKPO- ITkoc - 2
MUIIETOB U BUPYCOB.
JlaGopatopHas pabota Ne2. Ornpoc, KOH-
Tema Ne2 3HaAKOMCTBO ¢ hopMamu Oak- YK-1 TPOJIb BBIMNOJI- 9
CoBpeMeH- | Tepuil: IIapoBUAHbBIE U Majoy- | IIkoc - 2 | HeHUs U 3alu-
Hasl CUCTe- KOBHUIHBIC ()OPMBI. ta JIP.
MaTHKa JlabopaTtopHas pabota Ne 3.
npokapu- | U3BuThie (BUOPHUOHBI, CTUPHII- Ornpoc, KOH-
OTHBIX JIbI, CTIMPOXETHI), HUTYATHIC YK-1 TPOJIb BBITIOJI- 9
2 MUKpOOp- | (mpocmoTp xene3o0akrepuid u3 | [lkoc - 2 | HEeHUs U 3a11u-
raHU3MOB, | BOJ0E€MOB) (hOpMbI OaKTEpUIl U ta JIP.
MHUKDPO- aKTHHOMUIICTHI
MUIIETOB U JlaGopatopHas pabota Ne4. Ornpoc, KOH-
BUPYCOB. | Mukpoopranusmsl 3ykapuotsl: | YK -1 TPOJIb BBIION- | 4 g4
TIPOXOKH, MUKpockormueckue | Ilkoc -2 | HeHus u 3aimu- ’
TpuObI M BOJIOPOCIIH.Y. ta JIP
KonTtponbsHas TectoBas pabora VK -1
«YCTpOUCTBO MUKPOCKOIIA U ko - 2 TectupoBanue | 0,16
TEXHUKAa MUKPOCKOITMPOBAHUS
Tema No3 | Jlexuust Ne3 Bnusinue dakro-
BnusiHue | poB BHEWIHEN Cpelbl HA MUK- YK-1 5
bakTopoB | poopranusmsel. Jkonorust Muk- | Ilkoc - 2
BHEIIHEW | pOOPraHU3MOB.
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Dopmupy

Ne | Ne pa3ne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00OPATOPHBIX 3aHATHI KOMIIeTe
1| TEMa MEPONPUATHS | YACOB
HIIUH
Cpeabl Ha JlaGopatopHas padota Ne5.
o [IpoBepka pac-
MUKPOOP- (Keiic-3amaua)

YETOB COCTaBa
raHU3MBI. [TocTaHOBKa OIIBITA IO U3yYE- o —
OKoJorus HUIO 3HAYCHUS OTICIbHBIX ITH- YVK-1

Cpen 1o Bapu- 1,84
MUHKPOOP- TATECJIBbHBIX BJIEMEHTOB I IIxoc - 2 AHTAM. DELLE
raHU3MOB. pa3BUTHSI MUKPOOPIraHU3MOB. ’ pv

. . HUE Kelic-
KonTposbhsiii Tect Keiic-
3a/1auu
3aja4a
KoHnTtponbsHas TectoBas padbora VK -1
«Mopdonorus MuKpoopra- ko - 2 TectupoBanue | 0,16
HU3MOB»
JlabopaTtopHas pabota Ne6. Pe-
3yJbTaThl ONBITA IO U3YUYECHUIO
KonTpomns BbI-
3HAYEHUS OTACJIbHBIX MUTA-
MOJTHEHUS U
TEJIbHBIX 3JIEMEHTOB JJISI pas- YK-1
3ammura JIP, 2
BUTHSI MUKPOOPTaHU3MOB. ITkoc - 2 .
. YCTHBIHN ompoc.
VYeruelit onpoc «Mopdodtorus
Y CUCTeMaTHuKa MUKpPOOpra-
HU3MOBY.
Jlexuust Ne 4. PocT u pa3mHO-
KEHUE MUKPOOPTaHU3MOB. YK-1 ’
KynsTuBupoBanue MUKpoop- ITkoc - 2
Tema Ne 4. | rapmsmos.
Poct u pas-
OCT H pa3 KonTpoJib
mHoxenue | Jlaboparopnas padora Ne7.
. MIPOBEJCHUS
MHUKpoOp- | MukpobOnonornyeckuii anamus | YK -1
MUKPOOHOJIO- 2
TFaHW3MOB. | Pa3JIMUHBIX CyOcTpaToB (Moy- I[Tkoc - 2
TUYECKOro Mo-
KynpTuBu- | Ba, PaCTEHHE).
ceBa.
poBaHue 5 5 =
o -
MHKPOOD- Jla opatopHas paboTa Ne8 Ko
rapmaMop. | JAYCCTBEHHBIN YUET YHCIICH- KonTtpons mpa-
HOCTU MUKPOOPTaHU3MOB B YK-1 BUJIBHOCTH 5
pasmTuYHBIX cyOcTpaTax (pe- ITkoc - 2 POBEJCHUS
3yJbTaThl OceBa). Boinenenue ydeTa
YUCTOM KYJIBTYD
Tema Ne 5. | JIlexuus Ne 5. Meraboanzm VK-1 ’
Metabo- MHUKPOOPTaHU3MOB ITxoc - 2
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Dopmupy

Ne | Ne pa3ne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00OPATOPHBIX 3aHATHI KOMIIeTe
1| TEMa MEPONPUATHS | YACOB
HIIUH
JIU3M MUK-
poOopraHus-
MOB JlabopaTtopHas padota Ne9.
AHanu3 BbIJICJICHHOM YUCTOM Kontpos npa-
KyJIbTYphl. OKpacka KyJIbTyphbl YK-1 BUJIbHOCTHU 184
no ['pamy. Onpenenenue yyB- [Ikoc -2 | BbIONTHEHUS ’
CTBUTEJIILHOCTH MUKPOOPTa- JIP.
HU3MOB K aHTUOMOTHKAM.
KontponbHas TecroBas pabora | YK -1
P P TectupoBanue | 0,16
«IIutanne mukpoopranuzmMony. | Ilkoc - 2
Jlaboparopnas padota Ne 10.
KonTpomas BbI-
OrieHKa YyBCTBUTEIHLHOCTH
N MOJTHEHUS U
YUCTOMN KYJIBTYpPbl K aHTHOMO-
o 3amura JIP,
TUKaM. Y CTHBIN onpoc «Bims- YK-1 o
. YCTHBIN 2
Hue ¢akTopoB BHeNIHEH cpenpl | [lkoc - 2
ompoc., perie-
Ha MUKpoOpraHu3msl. [luranue
HUE CUTYalIU-
U hepMEHThI MUKPOOPTaHU3- .
OHHOM 337124
MoBy». CHUTyallMOHHAs 3a/1a4a
Jlekmusa Ne6. buoreoxummnue-
CKasl IeSITeIbHOCTh MUKPOOP-
TraHW3MOB. ¥Y4acTue MUKPOOP- YK-1 )
Tema Ne 6. | rapm3moB B Guoreoxumuye- ITkoc - 2
buoreoxu- | cxux mukiax coenMHEHU yI-
MHYCCKas JIepoJa.
NesATeINb-
HOCTh MHK- | JlaGopaTopnas pabora Ne 11.
poopranus- | MoaenupoBaHue MPOIECCOB
MOB. Y4a- OpOKEeHUS, OKUCIICHHUS LIEJLITIO- VK -1 KonTpomns BbI-
CTHE MUK- JI03BI, MACIISTHOKUCIIOTO Opo- ko - 2 MOJTHCHHUSI 2
poopranus- | JKeHHs, OpOKEHHUS MEKTHHOBBIX 3amura JIP
MOB B OHO- BEILIECTB, YKCYCHOKHCIIOTO
reoXuMmuye- OpoKeHUS
CKHX ILIHK-
7axX COeIr- Jlabopatopnas pabota Ne 12.
i yr- Pe3ynbTaThl MOIETUPOBAHUS
HCHIN yT Y ACTHID KonTpomns BbI-
nepoja. MACJISTHOKUCIIOTO OPOKEHMUS, VK-1
MOJIHEHUS U
OpO’KeHHUs MIEKTUHOBBIX Be- ITxoc - 2
3anqura JIP

IIECTB, YKCYCHOKHCIIOTO Opo-
KEHUSI.
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Dopmupy

Ne | Ne pa3ne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00OPATOPHBIX 3aHATHI KOMIIeTe
1| TEMa MEPONPUATHS | YACOB
HIIUH
Jlaboparopnas padota Ne 13.
Pe3ynbTaThl MOIETUPOBAHUS
MPOIECCOB OPOKEHUS, OKHC- 3amuTa JIP,
JICHUSI LIEJUTIOJIO3BI VK -1 KonTtpomas BbI-
Yerneiit onpoc «lIpeBpaimenue Ixoc - 2 MOJIHEHUS U 2
COEIMHEHUH YIJIEPOIa MUKPO- 3amura JIP
opranuzmamu. OCHOBHBIE OpO- YcTHBIM ompoc.
JWTbHBIC U OKUCITUTEIIbHbBIE
IPOLIECCHI.
Jlexums Ne7. [TpeBpanienue
MUKpOOpranu3mamu coenuue- | YK -1 )
HUi a30Ta, pocdopa, cepbl ITkoc - 2
Jlaboparopnas padota Ne 14,
MogenupoBaHue NpoLECCOB
K I(;BO Ic))Ta a30Ta E HH Hpose Onpoc, kox-
PYToBOp pHp YK -1 | Tposb BbINOIH
(MUHEpanu3anus, HUTpU(pHKa- 1,84
IIkoc - 2 | enuns u 3ammra
s, TEHUTpUPUKaIus u a3oT- P
dukcamus). [Ipocmotp Kiry- '
O0eHbKOB O0OOBBIX PACTEHUH.
Tema Ne7. P
IIpespame- | KOHTpOIbHAs TeCTOBAs paboTa
HHE MUKDO- «PoJsib MUKpOOpPraHu3MoB B VK -1
OpraHH3- TpaHchOopMaIi COSTMHEHUN xoc - 2 TectupoBanne | 0,16
MaMH CO- yriepoza. IIpoueccel nomyue-
eIMHEHUI HUSI DHEPTUNY.
asota, oc- | JlaboparopHas padora Ne 15.
dopa, cepsr | Pe3yIbTaThI MOACTHPOBAHS Omnpoc, KoH-
IIPOLIECCOB KPYrOBOPOTA a30Ta YK-1 TPOJIb BBIMNOJI- )
B IIpUpojie (MUHEpaTIU3aLIUs, [Ikoc - 2 | HeHMs U 3allU-
HUTpUPUKALMS, TEHUTPUDU- ta JIP
Kalus 1 a30ThUKCAIs).
Jlabopatopnast pabota Ne 16.
Y CTHBIN ONIPOC «YYacTUE MUK-
OOpPraHU3MOB B LIUKJIE a30Tay.
poop . YK -1 | TectupoBanue,
KontponbHas TectoBas pabora . 2
[Ikoc - 2 | yCTHBIH onpoc
«MuKpoOHOIOTrHYEeCKHE MPO-
1ecchl TpaHchopmaluu a3oT-
CoJIepKalIMX COCTUHEHUIN
3 Paznen 2 CnenuaibHast MUKPOOHO0JIoTust «MUKPOOHOIOrMYeCKUil MOHUTOPUHT

OKPY:KaleH cpeabD)
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Dopmu
Ne | Ne pa3ne- . pMHPY Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa0OPaTOPHBIX 3AHATHI KOMIIETe
1 TeMa MEpPONpPHUATHS | YACOB
HIMHU
Tema Ne8. | Jlexuus Ne8. DnudurHbie MUK-
Onudur- poopranu3Mel. BzaumooTHo1I1€E-
HbIE  MUK- | HUSI PACTEHHI U MHUKPOOpra- VK -1
poopranus- | HuU3MoB. [IpuMeHenne ouomnpe- ko - 2 2
Mbl. B3au- | napaTtoB sl CTUMYJIALIMM U 3a-
MOOTHOUIE- | IIUTHI JECOB M JIECOHACAXKIE-
HUs pacre- | HuM. Mukopwmsa.
HAW U MUK-
poopraHus-
MoB. Ilpu-
MEHEHHE
Jlaboparopnas padota Ne 17.
Oouomnpemna-
buotnueckue cBsi3u B MUKPOO- Ormpoc, KoH-
paToB IS
HOM COOOIIIECTBE. YVK-1 TPOJIb BBITOJI-
CTUMYIS- o 2
o sa Mukpobuonornueckuii ananmu3 | Ilkoc - 2 | HeHUs U 3a1TU-
CUJI0Ca, CEHaXa, KBAIlICHHON ta JIP
IIUTHl  JIe-
KaIyCTBhl.
COB H JIECO-
Hacaxe-
Huil. Mu-
KOpH3a.
4.4 IlepeyeHb BONIPOCOB JIsI CAMOCTOSITEIbHOTO M3YYEeHUSs] TUCIUIIMHBI
Tabmauna 5
Ne Ilepeuenb paccMaTpuBaeMbIX BOIPOCOB /1JIs1
n/n Ne paznesia u TeMbl CAMOCTOATEILHOI0 H3YYCHUS
Pazgea 1 «O01mass MUKPOOHOJIOTHsD)
Kiaccudukanus OakTepuii: XapaKTepUCTHKA OTICIIb-
HBIX Tpynn 6aktepuii. Apxen YK — 1, [Ikoc - 2
Mukpoopranu3Mbl Kak 4acTh 3KOCUCTEMbl. DyHKIUU
Tema 2. CoBpemeHHas MUKpPOOPraHU3MOB B Tpupoae. MUKpOOHbIE MECTO-
CHUCTCMaThRa  TIPOKA- | oouranus. Posib MHKpOOPraHM3MOB B TJIOOATBHBIX
1 | pHOTHBIX MHKDPOOPTa- | ugjax HIeMEHTOB (yriepoja, a3ota, Cepbl U IPyTHX).
HU3MOB, MHUKPOMHIIC- | JIyMUTHpOBaHUE POCTA U PA3BUTHUSI MUKPOOPTAaHU3MOB
TOB 1 BUPYCOB. HKOJIOTUYECKUMU  (pakTOpamMu. IDKCTpeMOPUIbHBIC
MUKpOOpraHu3Mbl. DHU3MOJIOrMYECKUE TPYIIBl MUK-
pOOpraHu3MoB. Poiab MUKpOOPraHM3MOB B 3BOJIIOLIMU
ouochepsr YK — 1, IIkoc - 2
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Ne

l'Iepequb paccMaTpuBaeMbIX BOIIPOCOB IAJIA

n/n Ne paznesia u TeMbl CAMOCTOATEILHOI0 H3YYCHUS
Tema No3 Binusguue | Bnusiaue BHemHuX (akTopoB Cpelibl (OKHCIUTEIbHO-
(GakTOpoB  BHEIIHEW | BOCCTAHOBUTEIBHBIN MOTEHIIUAT CPEJbl, TUIPOCTATHU-
2 | cpenpl HA MUKPOOpra- | YeCKO€ JaBJICHUE, BIUSHHEC XUMHUYECKHUX BEIIECTB,
HU3MBI. DKOJIOTHUS | KOHIIEHTpAallMU, pagyaliii) Ha MUKpoopranu3Mbel. YK
MUKPOOPTaHU3MOB. — 1, Ikoc - 2
buocuHTE3 y MUKPOOPraHU3MOB (OEJIKOB, YIJIE€BOJIOB,
Tema 5. MeTabonusMm | TUNUIOB, HYKJIEHMHOBBIX KHCIIOT, ()EpMEHTOB, aHTH-
3 | MUKPOOPTaHU3MOB. OMOTHUKOB, TOKCMHOB, BUTAMHUHOB W JIp.). 3HAYCHUE
[MKJIa TPUKAPOOHOBBIX KHUCIOT B KOHCTPYKTHBHOM
Mmetabomusme. YK — 1, IIkoc - 2
MosouHokuCI0€ OpOoXKEHUE U ero Bo30yauTend. 3Ha-
YEHUE MOJIOYHOKHUCIIOTO OpOKEHHUSI B MUIIEBOM MpO-
MBIIIJICHHOCTH, B OBITY, MPU CUJIOCOBAHUU U CEHAXKHU-
Tema Ne 6. buoreo- ’ Y, 1P
POBaHUM KOPMOB.
XUMHYECKasl JIEATENb-
CnuproBoe Opoxenue. [poxxu kak BO30yaUTENU
HOCTh MUKpOOpTra-
CIIUPTOBOTO OPOKEHUS (IMKWE W KyJIbTypHBIC, HU30-
HU3MOB. VYuactue
4 BbIe U BepxoBbie). [lepBas opma cnupToBoro 6poxe-
MUKPOOPTaHU3MOB B .
Hus no HeitGepry. XumMusm npoiiecca, XapakTepuCcTH-
OMOT€OXUMUYECKUX .
. | Ka ero Bo30yauTened, OMOJIOrMYECKOe U IMpaKTUde-
UKJIaX COEJAMHEHUMU
Frepona ckoe 3HaueHue. Bropas u tpeThsi GOpMbl CIUPTOBOTO
yraepoaa. opoxxenust o HeiGepry. buonornyeckoe u mnpakTu-
4YecKoe  3HaueHue ImpoueccoB.  Mcnonb3oBaHue
nposxokert. YK - 1, TIkoc - 2
AHaMOKC - aHa’poOHOe okucieHue amMmoHus. Hcro-
Tema 7. IlpeBpaiie- | pusi, oOuias XapakTepuUCTHKa, pa3HOOOpa3ue BHJIOB,
HUE  MHUKpPOOPTraHu3- | mpuMeHeHre. OCHOBHBIE CTAaJIUM KPYyroBOpOTa a3oTa:
S5 | MamHu COCIMHEHUN | aMMOHU(DUKALKSA, HUTPUPUKALMS, TEHUTPUPUKALIKS,

azora, d¢ocdopa, ce-
PBI.

azordukcamus. KpyroBopoT azora B mo4Be U BOJOE-
Max. MoOwmu3anus 1 nMMmoOmIn3anusg azora. CeBo-
o6opotel YK - 1, Ilkoc - 2

Pa3zgen 2 ChnenumajabHasl

PHMHI OKpY/KaloLIel cpeabl»

MHUKpOOHoJioruss «MHUKpPOOHOJOTHYECKUA MOHHMTO-

Tema 8. DnudurHbIC
MHUKPOOPTaHU3MBI.
BzanMooTHoIeHHS
pacTeHU U MUKPOOD-
ranu3moB. llpumene-
HUE OuoIpernapaToB
UL CTUMYJISIUUM U
3allUATHI JIECOB U Jie-
CoHacaxjaeHu. Mu-
KOpH3a.

MukpoOHO-pacTUTENIbHBIE B3aMMOJICHCTBUSI B PU30-
chepe u pusoriane. Mukopusa. KirybenbkoBbie Oak-
Tepund U 0000BBIE pacTeHus. DnuduTHasT MUKPOIIO-
pa, ee cocTaB W 3HaueHHe. OUTONMATOrCHHBIE MHUKPO-
opraHu3Mbl. Tumbl cuMOMO3a: IK30- U IHAOCUMOUO3;
MeTabuo3, MyTyajau3M, KOMMEHCAJIN3M, Mapa3uTH3M,
aHTaroHu3™; (QakyJabTaTUBHbIE U OOJIMTaTHBIE CHUM-
OnoHThl. DYyHKIIMKU cUMOMO3a. DBOJIIOIUS CUMOHNO3a.
CUMOMOTHYECKHE aCCOLUALMU  MHUKPOOPTaHU3MOB.
B3anMooOTHOIIEHNSI MUKPOOPraHW3MOB U Makpoopra-
Hu3MOB. Ilarorennsle Mukpoopranusmbel. YK — 1,
ITkoc - 2
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5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Ta0muma 6
IlpuMeHeHNe aAKTHBHBIX H HHTEPAKTHBHBIX 00pPa30BaTeJIbHbBIX TEXHOJIOTHIA

HauMeHOBaHMe HCIIO0JIB3Y-

) e€MbIX AKTUBHBIX M HHTEP-
n/ Tema u ¢popma 3ausaTus
I AKTHBHBIX 06pa3OBaE“eJIL-
HBIX TEXHOJIOTHH
1 | Tema Nel Hctopust, 00BEKT, METO- JIP I'pynimoBoe o6cyx1eHue
IIbl ¥ 32]1a491 MUKPOOHOJIOTHH.
2 | Tema Ne2 CoBpemMeHHas cUCTEMa- JIP ['pymnimoBoe o6cyx1eHue
THKa IPOKAPUOTHBIX MUKPOOpra-
HU3MOB, MUKPOMHMIIETOB U BUPY-
COB.
3 Tema Ne3 Biusinue gakropos JIP I'pynnoBoe o6cyxaeHue
BHEIIHEW CpeAbl HA MUKPOOPTra-
HU3MBI. DKOJIOTHUSI MUKPOOPTaHH3-
MOB.
4 | Tema Ne 4. Poct 1 pa3MHOKEHUE JIP I'pynnoBoe o0cyxaeHue
MHUKpPOOpraHu3mMoB. KynbTuBupo-
BaHNE MUKPOOPTaHU3MOB.
5 | Tema 5. MetaGonmn3M MUKpoopra- JIP PaGoTa B manbIx rpymmax
HU3MOB.
6 | Tema Ne 6. buoreoxumuueckas je- JIP PaboTa B manbIx rpymmax

ATEIIBHOCTh MUKPOOPTaHU3MOB.

VYyacTrie MUKpOOPTaHU3MOB B OHO-

F€OXMMHUYECKHUX LUKIAX COETUHE-
HUW yIJIepoja.

7 | Tewma 7. IlpeBpanieHue MUKpPOOp- JIP Pabota B ManbIx TpyIimax
raHu3MaMM COCJIMHCHUM a30Ta,

docdopa, cepsl.

8 | Tewma 8. DnuduTHBIE MEKpPOOpPTA- JIP PaboTa B manbIx rpymmax
HU3MBL. B3auMooTHOIIIEHUS pacTe-
HUW U MUKPOOpPraHu3moB. [Ipume-
HEHHUEe OMOIpenapaToB IS CTUMY-
JISIITAM U 3aIUTHI JIECOB U JIECOHA-
caxaeHni. Mukopusa.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAA aTTeCTALUSA MO
UTOTraM OCBOEHMS JUCUUIJINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aJAHUA WJIH HHbIE MATEPHUAJIbI, HEOOXO0UMBIE J1JIsI
OLICHKH 3HAHU, YMEHUI U HABBIKOB M (UJIM) ONbITA AeSATEJbHOCTH

CuryanMoHHBbIE 321241
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OTHomeHne K KUCJIAOTHOCTH cpeabl. [IpoGnemHas cutyauus: B Muposom
OKe€aHe U Ha OO0JIbIIeH YacTH CYIIU KOHIIEHTpAlKs BOJAOPOIHBIX MOHOB MOJJEP>KHUBa-
€TCsl B JIOBOJIbHO y3KOM JIMaria3oHe, ONTUMAIBHOM JIJIsi pocTa OOJIBIIMHCTBA MPOKa-
PHOT, TIPEANOYUTAIONINX HEHUTpaJIbHbIE WU cladolesounbie ycinoBus. OgHako cy-
HIECTBYIOT TOPSTYME KUCJIbIEe UCTOUYHUKH U MOYBBI, pH KOTOPBIX MOXKeT qocturath 1.
N3 »tx Mect ObUIM BbIJEJICHBI OaKTepUH, SIBISIONIMECS OJTHOBPEMEHHO TepModuia-
mu 1 ataodmiamMu. C Apyroil CTOPOHBI, B IPUPOJIEC BCTPEUAIOTCS MIEIIOUHBIE TTOYBBI,
o3epa u uctouHuku, pH kotopeix 8 — 11. 13 Takux MecT BbIJEIECHbI OaKTEpUH, SABIIS-
IOIMecs amKaaopuIamMu.

3agada Ne 1. Onpenenute, kKakoe 3Ha4eHHUE (C IKOJIOTUUECKON TOUKHU 3PEHUS)
JUIs GaKTepHil UMeeT ClIOCOOHOCTh K POCTY MPU HU3KUX MIIM BHICOKMX 3HaueHUsX pH.

3agaua Ne 2. M3Mmepenuss BHYTpUKIETOUHOTO pH, mpoBeneHHoe y mpeacTraBu-
TEeJIEe TPyl OOJIUIaTHBIX alUa0- U alKalo(HIOB, MOKA3BIBAIOT, YTO OH HE COOTBET-
crByeT pH BHemHel cpeapl. Y Bcex M3BECTHBIX allUJO(PHUIOB 3HAYEHHE BHYTPHKIIC-
tounoro pH nognepxuBaercsa okoso 6,5, y HeUtpopuioB — 7,5, y ankanoduaoB — He
BbIle 9,5. HazoBuTe MexaHU3MBbl POKAPUOT, KOTOPbIE MOAAECPKUBAIOT CTAOMIBHOE
BHYTPHKJIETOUHOE 3HaueHue pH

Buansinne Temneparypsl Ha 0akrepuu. [IpoOiemHast cuTyanus: TeMieparyp-
HbIE yCJIOBUS B OMocdepe 1ocTaTouHo pazHooOpa3Hsbl. [lo oTHOIIEHHUIO K TemmepaTy-
pe Kak K 3KOJOTMYECKOMY (PaKkTOopy BC€ M3BECTHbIE OAaKTEpHUM MOAPA3JAEISAIOTCS Ha
TPHU TpyHIbl (ICUXPOPUIIbI, ME30PUIBI, TEPMOPUIIBI), OTIUYAIOLIUECS TEMIIEpaTyp-
HBIM JIMAIlla30HOM, B KOTOPOM BO3MOKEH POCT, a TAK)K€ ONTUMaIbHBIMHU TEMIIEpaTYy-
pamu pocra.

3anaya Ne 1. O0bsicHHTE, UeM 00yCIIOBIEHA CIOCOOHOCTH NICUXPO(DUIIOB PACTH
B YCIIOBUSIX HU3KUX TEMIIEPATYP, & TEPMOPHUIIOB — IPU BBICOKUX TEMIIEpaTypax.

3anaya Ne 2 (yueOHO-uccienoBarenbckas padora) [loctaBpTe SKCIIEpUMEHT, C
MIOMOILBIO KOTOPOTO MO>KHO BBISICHUTH ONTHMAJIbHBIE TEMIEPATYPHBIE YCIOBHS IS
pOCTa OMpEICICHHOTO BUa OaKTEPUA.

Buansinne nznyvenusi Ha 6aktepum. [IpoOnemHast cutyanus: Bce KUBbIE Op-
TaHU3MBbI, B TOM YUCJEe U OAKTEPHH, HAXOIATCS MO/ BO3JICHCTBUEM Pa3HbIX BUIOB U3-
ayuenus. OnHako 3(pPeKxThl, BhI3bIBaeMbIe 00TyueHreM OaKTepuid, pa3TuYHbl B 3aBU-
CUMOCTH OT JUIMHBI BOJHBI U3TYUYEHHS, €T0 O3Bl U BUJa OaKTepHil, MOABEPratoInxcs
obmyuenuto. KoporkoosHoBoe uznyuenue (220 — 300 HM) oTpulIaTeNIbHO JEeHCTBYET
Ha Oaktepuun. M3nyuenune B obnactu aiuH BosiH oT 300 nmo 1100 HM obecrieunBaet
BO3MOKHOCTh CYIIECTBOBAHUS OJHUX OaKTepuil U O€3pa3aInvHoO JIs IPYTUX.

3amaya Ne 1. OOBACHUTH pa3nuyusl B BO3JACHCTBUM HA OAKTEPHUM U3ITYYEHUH C
PAa3HOM JUIMHOU BOJIHBI.

3agada Ne 2. Tlpennoxkute crnocoObl UCTOIb30BaHusT Y D-1ydeil, OCHOBaHHBIE
Ha MEXaHU3MeE UX JIEUCTBUS HA OAKTEPUH.

3amaua Ne 3 (yueOHO-ucciaenoBarenbckas padora) [loctaBbTe SKCTIEPUMEHT, C
MOMOIIBI0 KOTOPOTO MOXHO JI0Ka3aTh IyOuTenbHoe nerictBue Y D-yueld Ha OakTe-
pumn.

3agaua Ne 4. dotocuHTe3, COMPOBOKAAIONINNICS BbieaeHneM O2 , CBOMCTBEH-
HBII BCEM SYKapUOTHBIM OpraHU3MaM M JBYM IpyIinaM 3yOakTepuil (iuaHoOaKkTepu-
M M TIpoxjopoduTam), Bo3MoxkeH B nuamazone ot 300 mo 750 um. [{ns sybakTepuid,
CIIOCOOHBIX K OCYIIECTBIECHUIO OECKHCIOPOJHOTO (POTOCHUHTE3a, JUANA30H U3Jyde-
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HUM, o0ecreynBaInX (POTOCUMHTETUYECKYIO AKTUBHOCTD, YBEJIIMUUBAETCSI B CTOPOHY
oosiee JMHHBIX BOJIH — 70 1100 HM. Uem 00yciioBiieHa pa3HMIlA B CIIEKTPax MOTJI0-
nieHusi? CylecTByeT JIM CBSI3b MEXKy CABUTOM CIEKTpa MOTJIOMICHUS B JUIMHHOBOJI-
HOBYIO 00JIaCTh U OTCYTCTBUEM BbiesneHust O2 npu GOTOCUHTE3E 3TOro TUMa?

3amaya Ne 5. 3BecTHO, 4TO MHOTHE OaKTepUU, HE HYKIAIOIIHECS B OCBEIlIe-
HUU U XOPOIIO PACTyIIME B TEMHOTE, MPU POCTE Ha CBETY O0Opa3yloT MUTMEHTHI (B
OCHOBHOM KEJNThIE, OpaHXkeBble, KpacHble). [louemy 3to mpoucxonut? Kak mocra-
BUTbH 3KCIEPUMEHT, WJUTFOCTPUPYIOLIUH 3Ty 3a1a4y?

OTtHomenne 0aktepuii K MoJiekyasspaomy O: IIpoOieMHas cuTyauus: Bce
CYIIECTBYIOIIME HA 3eMJie TPOKAPUOTHI, JaXKe CTPOTHe aHa’dpoObl, B mpucytcTBun O3
ero MOorJomanT. Pe3ynpTaT Takoro B3aUMOACHCTBUS pa3iMyeH: adpoObl CIIOCOOHBI
CYILIECTBOBATh B MPUCYTCTBUU O3, a aHa3pOOBI MOTHOAIOT.

3anaya Ne 1. OObsicHUTE pa3IMYHOE OTHOLIEHHUE MPOKAPUOT K 3TOMY IKOJIOTU-
4ecKoMY (akTopy.
3anaga Ne 2 (yuebHO-UccnenoBarenabckas padbora) BeienuTs U3 npupoaHbIx cyo-
CTpaTOB (HaIpUMeEp, U3 MOYBBI) a3pOObI U aHAIPOOBI, YUUTHIBAs UX OCOOEHHOCTH.

Bonpocel k yctHOMY onpocy 1o Teme: «Mop¢oJiorusi 1 CHCTEMAaTHKA MUKPO-
OPraHHU3MOB».
1. JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY CTPOCHHUS KIIETKU SYKapUOT U IIPOKa-
pHOT.

2. Kakue cTpyKTypbl BXOAST B COCTaB OaKTepUaIbHON KIETKU?

3. [lepeunciure MOBEPXHOCTHBIE CTPYKTYpPhl OaKTEpUATbHOW KIIETKH, Ha30BUTE
X QyHKIUU.

4. 3HadeHue okpacku 1o ['pamy asst uaeHTUdUKaMu OaKTepUid.

S. JIBukeHue OakTepuil.

6. UYto takoe Takcucel? JlaiiTe ompeneneHue MOHITUSAM: (HOTOTAKCHUC, adpPOTaK-
CHUC, XEMOTaKCHC, MarHETOTAKCUC, BUCKO3UTAKCHUC.

7. B 4yem ocobeHHOCTH CTpoeHUs U (PYHKIUN ITUTOIIa3MATHYECKON MEeMOpaHBbI
MPOKAPUOT?

8. Kakue BHyTpeHHHE CTPYKTYpbl OaKTepHaIbHOM KIETKH Bbl 3HaETE?

Q. UeM nipeacTaBlieH T€HETUYECKUI MaTepUall MPOKAPUOT?

10. UYto mpexncraBisitoT co00M BHEXPOMOCOMHBIE (DaKTOPBI HACIIEICTBEHHOCTH Y
Oaktepuii? Kak oHM BIHSIOT HAa BBDKMBAEMOCTh OAKTEpUid B OKpYIXKaroIel cpeae?

11.  Yrto Takoe BKIIIOYEHHUS, Kakhe (YHKUMUU OHU BBIMNOIHSIOT U YEM OTIMYAIOTCS
OT OpTaHeJuT KJIETKHU?

12.  Kak mpoucxoaut oOpa3oBaHHMe SHIOCIOp y Oaktepuii? Yem oOycioBieHa
YCTOMYMBOCTB SHIOCTIOP K (haKTOpaM OKPYKaOIIEH cpeabl?

13.  UYro Bbl 3HaeTe 0 pa3MHOkeHUH OakTepuil? CocoObl pa3MHOKEHUSI.

14.  OcHOBHbIE TPUHIUIIBI CHCTEMATUKU MUKPOOPTaHU3MOB.

15. XapakTtepucTHKa OTIEIBHBIX TPYII MPOKAPUOT, MMEKOIIHUX CEIbCKOXO35M-
CTBEHHOE 3HAYECHUE.

16.  OcnoBuble HampaBienus uccinegosanuii C.H. Bunorpazackoro, B. JI. Omensn-
CKOTO.

17.  Bxumang H. A. KpacuibHUKOBa B pa3BUTHE MUKPOOHOJIOTHH.

18. CoBpemenHas cucremaTuka MUKpoopranusmoB. Mepapxus takconoB. Homen-
KJ1aTypa.
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19. Ilpunuuns! knaccudukanuu napctsa Procaryotae. Ha3BaTh oTaenbl U Ki1acchl.
MeTtoabl

20. ompeseneHus TUIMA KIETOYHON CTEHKH OAKTEPUA.

21. Crpoenue npokapuoTHOU KJIeTKH. OTINYUS OT KJIETOK BBICIIUX OPTaHU3MOB.
22. CrpoeHue reHeThyeckoro amrmapara 6akrepuil. [lonstre Buaa, mraMMa, KIoHa
OaKTepuH.

23. Poct, pasmHOxeHue Oaktepuii. OCHOBHBIE XapaKTepUCTUKH. Da3bl pa3BUTHSA
MUKpPOOHOM

24.  Mopdonoruueckue rpynmbl OaKTepuit.

25. Pukkercuu, MUKOIUIa3Mbl, XaaMuauu.O01mas xapakTeprucTHKa, IKOJIOTHS.

26. AXTHHOMHUIIETHI, CHCTEMAaTHYECKOE IT0JIOKEHHUE, YKOJIOTHs, 3HAUCHHE.

27. apctBo Mycota, OTAeNIbI U KJIACCHI.

28.  IpoxcKd, IKOJIOTUYECKUE TPYIIIBI TPOAIKEH.

29. OO6mas xapakTepucTHKa rpuOOB. IKOJOTUYECKUE IPYIIIILI TPUOOB.

30.  Oco0eHHOCTH CTPOCHHUS KIETOK MUKPOMMUIIETOB.

31.  OTkpBITHE U CTPOCHHE BUPYCOB.

32. apcto Vira. OCHOBHBIE KPUTEPUHU CUCTEMATHUKHN BUPYCOB M UX HOMEHKJIATY-

pa.

Bonpocel k ycTHOMY onpocy o teme: «Biusinue (pakTopoB BHeLIHeH cpe-

Abl HA MUKpoopranu3mbl. [lutanne u ¢gepmMeHTHI MUKPOOPTaHM3MOBY.

1. B yeM cymHOCTh ToJ0UTHOrO criocoda NUTaHUsI MUKPOOPTAHU3MOB?
2. Kakas cTpykTypa OakTepralbHON KIETKH CIYKUT OapbepoM, ONMPEAesIIOIIM
MOCTYIIJIEHUE TUTATENbHBIX BEUIECTB B KJIETKY?
3. Kakue MexaHu3Mbl TpaHCHOpTa Yepe3 LUTOMIa3MaTHYECKyr0 MeMOpaHy Bam
W3BECTHBI?
4, Uto co00ii MpeACTaBISAIOT MO0 XUMMUYECKONU TTPUPOJIE TIepMeasbl, U KaKyr pOjb
OHM UTPAIOT B MUTAHUU MUKPOOPTAaHU3MOB?
5. Kaxkue xputepun mosiokeHbl B OCHOBY KJIacCU(DHKAIIMKA OPTaHU3MOB 1O THIIAM
MUTaHUS?
6. Ha xakue rpynmsl gensTcst 6akTepuu M0 OTHOIICHUIO K UICTOUHUKY yriiepoaa’?
7. Ha kakue rpynmbl OelsITCS MUKPOOPTAHU3MBI 1O OTHOIICHHIO K MCTOYHUKY
sHepruu?
8. Uem otiinuaetcst GOoTOCUHTE3 Y OaKkTepuii OT PoTOCUHTE3a y pacTeHUM?
9. Yro takoe xemocuHTe3? Kakue MUKpOOpraHU3Mbl OTHECEHBI K XEMOCUHTE3U-
pyromum?

10. HazoBuTe MHUKPOOPTraHWU3MBI, JJII KOTOPBIX XapaKTEpHbI (OTOIUTOABTOTPOR-
HBIM, XEMOJIUTOABTOTPO(MHBINA U XEMOOPTraHOTeTepOTPOMHBIN TUIIBI MUTAHMUS.

11. Ponb (hepMEHTOB B KU3HEAESITEIBHOCTH MHKPOOPTaHU3MOB. DEepMEHThI KOH-
CTUTYUTHUBHbBIC U aJJalITUBHBIE.

12.  DHOOTreHHBIC M K30T€HHBIC (DEPMEHTHI.

13. B uewm cymHocTh aeiictBus pepmenToB? UTO Takoe sHEprusi akTHBALUu?

14. UYem otnuuaroTcst GEepMEHTHI OT HEOPTaHWYECKUX KaTanu3atopoB? Xumuue-
cKasi mpupojia GepMEHTOB.

15. Knaccudukanus GpepMeHTOB COTIaCHO MEXIyHapoaHOW HomeHkiartype. Oc-
HOBHBIE TPYMIIbI (JEPMEHTOB.
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16. BnusHue BIaXHOCTU HAa MHUKPOOPraHu3Mbl. IIpakTuyeckoe 3HaUeHUE CHUMKE-
HUS BJIQKHOCTH JIJIs1 KOHCEPBAIUU POJIYKIIMU U KOPMOB.

17. BnusHue Temnepatypbl HA MUKPOOPTAHU3MBI: TICUXPO-, ME30- U TePMOQUIIBL.
buonornyeckue MexaHu3Mbl TEPMOPUITHH.

18. Bnusnue pH u xuMu4eckux BeIlIECTB HA MUKPOOPTaHU3MBIL: aliua0(uiIsl U 6a-
30(prIIBI, OCMO- U TaJTODUIIBI.

19. BnwusHue paananuy Ha MUKPOOPTaHU3MBI, MPAKTUYECKOE 3HAUYCHUE HITHX 3HA-
HHUM.

20. OrHoIIEHUE MUKPOOPTAHU3MOB K KUCJIOPOIY: OOJUTAaTHBIE adpOOBI U aHAdIPO-
Obl, pakympTaTHBHBIE aHA’POOBI, a9POTOJIEPAHTHBIE U MUKPOAIPO(UIBLHBIE MUKPO-
OpTaHU3MBbI, IPUMEPHI.

21. MexaHU3MBl YCTOMYMBOCTH MUKPOOHBIX MOMYJISIIUNA B SKCTPEMAJIbHBIX YCIIO-
BUSIX.

22. Metaluno3, CymHOCTh, 3KOJOTUYECKOE 3HAYEHHUE, IPUMEPHI.

23. Cum6mo03, ero GopMbl, IKOJIOTMUECKOE 3HAUCHHE, IPUMEPHI.

24.  AHTaroHusMm, ero GOpmbl, IKOJOTHYECKOE 3HAUEHUE, IPUMEPHI.

25. AHTHOUOTHKM: OTKPBITHE, ONpeeneHue, kiaccudukamnus. Eqununa aeiictBus
aHTUOMOTHUKOB. CUHTE3 aHTUOMOTUKOB B TIOYBE.

26. AHTHOUOTHKU OaKTepuil. AKTUHO- U MUKPOMHUIIETOB: TIPOYIIEHTHI, 00BEKTHI U
MEXaHU3MBI IeHCTBUSI. METOIbI OTpeAesieHUs] YyBCTBUTEILHOCTA MUKPOOOB K aHTH-
OMOTHKAM.

27.  Kakwue crocoObl MUTaHUS XapaKTePHBI ISl MUKPOOPTaHU3MOB?

28. K kakomy kiiaccy (pepMeHTOB OTHOCSTCS SK30(DepMEHTHI?

29.  Kakas U3 opranesi CiIy>kKHT CTPOTUM KOHTPOJIEPOM MPHU TOCTYTIICHUH TTHTa-
TEBbHBIX BEIIECTB B KIETKY?

30. Oxapaktepu3yiTe BO3MOXKHBIEC CTIOCOOBI TPAHCTIOPTA MUTATEIIHLHBIX BEIIECTB B
KJIETKY.

31. Kakwue cnenudpuieckne TPaHCIOPTHBIE MEXAHU3MbI PaOOTAIOT MPHU TIEPEHOCE
yepe3 MeMOpaHy MUTATEIbHBIX BEIIECTB?

32. Ha uem ocHoBaHa kjaccuuKaIms MUKpOOPTaHU3MOB T10 TUITY MTUTAHUSA?

33.  Kako#i uCTOYHUK yTiiepoja UCTIOIb3YIOT aBTOTPO(HBIC U TeTepOTPO(dHbBIE
MUKPOOPTraHU3MbI?

34.  HazoBuTe BO3MOKHBIE HCTOUHHUKH YHEPTHH, UCIIOJIb3yEMbIE€ MUKPOOPTaHU3-
Mamu?

35.  Yrto0 Takoe XeMOCHHTE3?

36. Kakue mukpoopranu3zMbl OTHOCSTCSI K XeMOOpraHorerepoTpodam?

37.  Kak BIaXHOCTB CpeJibl BIUSET Ha KU3HEAEATEIBHOCTh MUKPOOPTaHU3MOB?

38.  Ilpm kakux 3HAUEHUSAX AKTUBHOCTH BOJBI MHKPOOPTaHU3MbI HE Pa3BUBAIOTCS?
39. Ha xakue rpynmsl pa3aensitoT MUKPOOPTaHU3MBI 10 OTHOIIIEHHUIO K TeMIIEpaTy-
pe?

40.  Oco0OeHHOCTH MCUXPOPHIBHBIX U TEPMOPUIBHBIX MUKPOOPTaHNU3MOB.

41.  JlaiiTe XapaKTepUCTUKY HEUTPODUIBHBIM, ALIUIOPHIBHBIM U aJKaT0(QUIbHBIM
MUKPOOPTaHU3MaM.

42.  Pob kuCIOpOaa IS KUZHENCATEILHOCTH PAa3IMUHBIX MUKPOOPTaHU3MOB. J[71s1
KaK1X OaKTepuil KUCIOPO TOKCUUYEH?
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43.  UYto takoe aHTUOMOTHKK? VX BIMsIHUE HA pa3inMuHble (PU3HOJIOTUYECKUE
IpynIbl MUKPOOPTaHKU3MOB.
44. B 4ewm 3akitouaercs JEeHCTBUE YIBTPA(DUOIETOBOTO U IPYTUX BUAOB U3ITyde-
HUS HA MUKPOOPTaHU3MBbI?
45.  Ha3zoBuTe u oxapakTepu3yiuTe OCHOBHbIE (hOPMBbI B3aUMOOTHOIICHUN MUKPO-
OpraHU3MOB.

Bomnpocsl k ycTHOMY onpocy o teme «IIpeBpainienue coefuHeHuii yriaepoaa

MUKpoopranusMamu. OCHOBHbIE OPOANJIbHbIE H OKUCIUTEIbHbIE TPOLECCHD.

1. B yeM cx0/JICTBO U pa3inyre NpoLueccoB OPOKEHUS U AbIXaHUSA?

2. JlaiiTe XapaKTEpUCTHKY TJIMKOJIHM3a: XUMH3M, OCOOEHHOCTH MpPOLIECCa U €ro
3HAa4YCHHUE.

3. Oxapakrepusyiite nporeccsl apixanusa. KakoBo 3nauenue mukia Kpedca?

4. Kax npoucxonut odpazoanre ATD B OTLL?

5.  JlaiiTe XapaKTepUCTHKY CIHUPTOBOrO OpOKEHUs: BO3OYAMTENIH, XUMHU3M IPO-
1[ecca U ero 3HaYcHHUe.

6.  MomnouHokucnoe OpokeHrne. XUMHU3M IpoLecca U ero 3HaueHue. XapakTepH-
CTHKA MOJIOYHOKHCIIBIX OAKTEpUH.

7. IlponmoHOBOKHUCIIOE OpOKEHHE: XUMU3M, BO30YIUTENIN U 3HAUEHUE B IIPUPOJIE
U JKU3HM YEJIOBEKa.

8.  Bpoxenus, Bb3biBacMble Oaktepusmu pona Clostridium. Ocobennoctu mpo-
LIECCOB, XapaKTEPUCTHKA BO30OYAUTENEH U 3HAUEHUE B IPUPOJE U KU3HU YEIIOBEKA.

9. OxkuclieHHe yriieBOJIOPOJOB, 3HAUEHUE U XapPaKTEPUCTUKA MUKPOOPTAaHU3MOB,

OCYUIECTBJISIOLIMX 3TOT POLIECC.

10. OxwucneHue 3TUIOBOTO CHOUPTA JO YKCYCHOM KHCIOTHI MHKPOOpPTaHH3MaMH,
3HAYEHHUE Ipoliecca.

11.  AnpoOHoe 1 aHa’pOOHOE Pa3I0KEHUE LEIUTOI03bl, TEMUIEIIIIONO3bI, JINT HUHA
MHUKPOOPraHU3MaMH, 3Ha4eHHE MTPOLIECCOB B MPUPOJIE.

12. Pa3znoxeHue NMEKTUHOBBIX BEIIECTB MUKPOOPraHM3MaMH, 3HAUEHHE Ipolecca
MIPU TEXHUYECKON 00pabOTKE BOJIOKHUCTHIX PACTEHUH.

13.  Jlaiite onpeneneHre MOHIATHAM «METa00IH3My, «KaTaboIu3M»», «aHa0OTHU3M.
14.  OxapaxTepu3yiiTe BO3MOKHBIE IMMyTH OOpa30BaHUs MUPOBUHOTPATHOM KHUCIO-
THI.

15.  UYrto Takoe cybcTpaTHOE U OKUCIUTEIbHOE hochopunupoBanue?

16. IlpuBeguTe CpaBHUTEIBbHYIO XapaKTEPUCTUKY OPOKEHHUIO U a’dpOOHOMY JbIXa-
HUIO.

17. KaxoB OMOJOTMYECKUNA CMBICH LIMKJIA TPUKAPOOHOBBIX KUCIOT?

18. 3HaveHHe HNEKTPOHTPAHCTIOPTHOM IIETIH B SHEPTETUKE KIIETKH.

19.  UYto Takoe aHa’dpoOHOE JibIXaHuE?

20. Yrto sBIAETCS KOHEYHBIM AaKIENTOPOM DJICKTPOHOB MPU aHAIPOOHOM JIbIXa-
HUU?

21. KakoBbI MyTH NOJYYEHHs MUPYBaTa B U3YUCHHBIX MPOLIECCaX OpOKEHHs?

22. Ha3zoBuTte BO30yAHTENEH CIIUPTOBOIO OPOXKEHUS.

23. Uro takoe a¢pdext [acTepa?

24. Kakue pacsl Apoxokedt cymiectBytor? Ux ucnonabp3oBaHue.

25. 3HayeHWe COUPTOBOrO OPOKEHHUS B MHUIIEBOM MPOMBIILIEHHOCTH U CEITBLCKOM
XO3MCTBE.
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26. OxapakTepu3yuTe THUIIBI MOJOYHOKHCIOTO OPOKEHHUS.
27. Mopdosoruyeckre U (HU3HOJIOTHIECKUE OCOOEHHOCTH MOJOYHOKHUCIBIX Oak-
TEPUH.
28. KakoBbl 0COOCHHOCTH BO30YAUTENCH MPOIMMOHOBOKUCIOTO OPOKEHUS?
29. 3HayeHHE MOJOYHOKUCIOTO M IMPOMHMOHOBOKHCIOrO OpOXKEHH B HApOJIHOM
XO35MICTBE.
30. Mopdomoruueckue u ¢pusnonornueckue ocodbeHHoctu Oakrepuii poma Clos-
tridium.
31. Ha3zoBuTe TUIMUYHOTO MPEICTABUTENSI MACITHOKUCIIOTO OPOKEHUSI.
32. 3HadyeHWE MACISTHOKUCIIOTO OPOYKEHHUS B KOPMOIIPOHU3BOICTRBE.
33.  OcoOenHocty BO30yuTENEH alleTOHOOYTHIIOBOTO OPOKECHHUS.
34. 3HaueHWE KOHEYHBIX MPOIYKTOB AlETOHOOYTHIIOBOTO OPOXKEHHS B MPOMBIIII-
JICHHOCTH.
35. Bo30ynurenu cOpaknuBaHUs MEKTUHOBBIX BEIIECTB.
36. KakoB cocraB ¢epMEHTHOr0 KOMILJIEKCA BO30YyIUTENCH OpOKEHUS MEKTHHO-
BBIX BEILECTB?
37. Kaxkue ciocoObl CyIIECTBYIOT JIJIsi 00paOOTKU JTyOOBOJOKHUCTBIX PACTEHUN U
U3BJICUCHUS U3 HUX BOJIOKHA?
38. Paznuums Bo3OyauTenel BOASHOW M POCSHOM MOYKU JIyOOBOJIOKHUCTBIX pac-
TCHUH.
39. 3HaueHMe pa3NOKEHUS IEKTUHOBBIX BEIIECTB B HAPOJAHOM XO3SIHCTBE.
40. 3nHaueHue pasNOKEHUsS KIETUYATKH B IPUPOJIC.
41. IlpuBeaute cxemy Truaposivza Ieuoiao3sl. Kakue dhepMeHThl y4acTBYIOT B
3TOM mporecce?
42. HazoBute Bo30yauTeNneil OKUCICHUS KIETUYATKH.
43. KakoBa poiib OKHCIIEHUS KJIETUATKU I JUATHOCTUKH TUIOIOPOAHS MOYB?
44. PacnpocTpaHeHue BO30yauTeIeH OPOKEHUS KIETUYATKH.
45. HazoBuTe KOHEUHBIE MPOIYKTHI IPOLECCOB PA3I0KEHUS 1IEJITHOI03bI.
46. 3HayeHue U OCOOEHHOCTH COpPaKUBAHUS KJIETUYATKH B PyOIle KBAUHBIX KUBOT-
HBIX.
47. TloueMy OKHCIEHHUE ATHUJIOBOIO CHHUPTA IO YKCYCHOM KHMCIIOTHI HA3bIBAIOT HE-
MOJIHBIM OKUCJIEHUEM?
48. OcoOOEHHOCTH YKCYCHOKHCIIBIX OaKTepUH.
49. Kakoii (hepMeHT MpUHUMAET Y4acTHE B MPOLIECCE OKUCICHUS Kupa?
Bonpochl K yCTHOMY Onpocy 1mo Teme:
«IIpeBpaiieHre MUKPOOPraHM3MAMHU a30TCOAEPKAMNX COeTHHEHMI

1.  HasoBuTte OCHOBHBIE CTaUH KPYTOBOPOTA a30Ta B IPHUPO/IE.

2.  llouemy mpeBpalieHus MUKpPOOPTaHU3MAaMH COCTUHEHHUI a30Ta UMEIOT 0O0JIb-
10€ 3HAYCHHE B MIPUPOJIC U CEIIBCKOM XO03sIiCTBE?

3. Kakas u3 crtaamii UMeeT KII0YeBOe 3HAUYEHUE ISl COXPAHEHUSI KU3HU Ha 3eM-
e, obecrieunBasi HEMPEPHIBHOCTD LIE€TIEH TUTaHUS?

4.  HazoBute B030yauTeneil 1 KOHEUYHBIE MPOIYKTHl aMMOHU(DHUKAIIIHN B a3POOHBIX
U aHa3POOHBIX YCIOBUSX.

S. Oco0eHHocTH aMMOHU(DUKAITIH MOYEBHHBI.

6. B uéwm 3akmiouaercs npouecc Hutpupukannn? U3 kakux $a3 on cocrout?

7. C Kakoi 1eJIbI0 TPUMEHSIIOT UHTUOUTOPBI HUTpUPUKAITUN?
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8. Uem oTnruaetcs rereporpodHas HUTpuduKaius?

Q. Kaxoii nporiecc npuBoAUT K 00pa3oBaHUIO0 HEAOCTYIHBIX JIs pacTeHuil hopm
azora?

10. Kakoe 3nauenue umeer cootHoumeHue C:N s mpouecca uMMoOMIMA3aIuU
azora?

11. Tloyemy AeHUTpU(PUKALIMIO HA3BIBAIOT AaHA3POOHBIM HUTPATHBIM JbIXaHUEM?
12. OcobeHHOCTH BO30OyAUTENEH NEHUTPUPHUKAIIH.

13.  KakoBsl pa3Mepsl TOTeph a30Ta B pe3ybTaTe JeHuTpuduxamm?

14, Kakue arpoTeXHUYECKHE MPUEMBI CIEAYeT MPUMEHSTh I TPEIOTBPAIICHUS
NeHUTpU(UKALUY B IOYBE U HaBO3e?

15. Bxiiag Ouosiornyeckoil (pukcamuu MOJIEKYJISIPHOTO a30Ta B OajJlaHC a30Ta B
MIOYBE.

16. Iloyemy B0o30yauTeNeil a30TPUKCAIIUN HA3BIBAIOT TAKXKE U AUa30Tpodamu?

17. Ha xakue rpynimsl NOApa3AeisaioT Bo30yauTeneil a3oTdukcaum?

18. Xapakrepuctuka (pepMEeHTHON CUCTEMBI Mpoiiecca a30TPUKCAILIUU.

19. KaxoBsI 3aTpatThl JHEPTUU NPU OCYIIECTBICHUU a30THUKCAITUN?

20.  OcoOeHHOCTHU U pacHpOCTpaHEHUE CBOOOIHOXKUBYIINX a30T(HUKCATOPOB.

21. CpaBHuTe BKJIaJa B OanaHC a30Ta B MOYBE aHAIPOOHBIMHU U adPOOHBIMHU a30T-
dbukcatopamu.

22. Onumure XapakTepHbIe BHJbI CBOOOJIHOXKHUBYIIMX TUA30TPOOB A pa3iand-
HBIX THUIIOB TIOYB.

23.  OcobenHocTH Qukcanuu aTMOCHEpHOTO a30Ta IMAHOOAKTEPHUSIMH.

24. Ha3zoBuTe OCHOBHBIE OTINYMS aCCOIIMATHBHON a30T(PUKCAIINN.

25. Bkuag acconuaTHBHBIX a30T(PUKCATOPOB B a30THBIN OallaHC TIOYB.

26.  Otauuust CMMOMOTHYECKON a30T(hUKCAIIMN OT IPYTUX BUAOB 3TOTO IpoIiecca.
27. Mopdonornyeckue u GU3NOIOTUIECKUE CBOWCTBA KITyOEHBKOBBIX OaKTEPHIA.
28. Onwmmurte mpolecc B3auMOACHCTBUSI KIyOCHBKOBBIX OaKTEpU C pacTEHHUEM-
XO35IMHOM.

29. B xakoii popme kimyOeHbKOBBIE OakTepuu (PUKCUPYIOT a30T?

30. Ponp nerremornoOuHa jyisi pUKCaIMK a30Ta OAKTEPOUTAMH.

31. [Ilepeuucnute U yTOUHUTE CBOMCTBA KIyOEHBKOBBIX OAKTEpUM /ISl YCIICIIHOTO
dbopmupoBaHUs a30TPUKCUPYIOIIETO CUMOHNO3a.

32. 3nadeHue 6000BO-pU300MATBLHOIO CUMOMO3a sl @30THOTO OajiaHca MOoYB.

33. OxapakTepuzylTe MHUKPOOPTaHM3MBbI, paszjararoiiue OelKOBbIC BEIIeCTBa B
a’pOOHBIX U aHA’POOHBIX YCIOBUSIX.

34. KakoBbI ONITUMAJILHBIC YCIOBUS Pa3I0KEHUS MOYEBUHBI MUKPOOPTaHU3MaMU ?
35. HazoBute ¢amMunuio y4€HOro, OTKPBIBIIETO HHEPreTUYECKUd IMpoliece,
HAa3BaHHBIA XEMOCHUHTE3OM.

36. B uém 3akimouaercs npouecc HuTpupukanuu? M3 kakux aByx a3 oH cocro-
ut?

37. KakoBbl OTIMYUTENbHBIE OCOOCHHOCTH ACCUMUJISIIMOHHOTO M JTMCCUMILISIIH-
OHHOTO MPOIIECCOB BOCCTAHOBJICHUSI HUTPATOB?

38. Pasmepsl moTepp MOJEKYJISIPHOTO a30Ta U3 MOYB B pe3yjbTaTe Mpolecca HUT-
puduKanuu.

39. HazoBute Hambonee pacrnpocTpaHEHHBIE CBOOOTHOXHUBYIIINE a30T(HUKCUPYIO-
e OaKTepuu.
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40. Yewm oTiamyaroTcs CBOOOIHOXXHUBYIIHE a30THUKCUPYIOITUE OAKTEPUU OT acco-
[IUATUBHBIX a30TPUKCATOPOB?

41. Cumbuotnueckue a30THUKCATOPHI U UX POJIb B HAKOTUICHUH a30Ta B MOYBE.

42. Kak Ha3bIBaeTcs Mpenapar, OCHOBAHHBIA Ha MCIOIb30BAHUNA CUMOMOTHYECKUX
KJIyOCHBKOBBIX OaKTepuii?

43. Jlaiite oOlIyr0 XapaKTepUCTUKY KPYroBOpOTa a30Ta U POJIb MUKPOOPTAHMOB B
3TOM MPOLECCE.

44, KakoBo 3HaueHUE (PUKCAIMKU MOJICKYJISIPHOTO a30Ta sl paCTCHUM ?

45. Ha kakue 3Tambl MOKHO MOJPA3eNiuTh MPOLECC MUHEPATU3allii a30Ta MUK-
poopranusmamu?

46. B yem 0coOeHHOCTH aMMOHU(DHUITUPYIOMINX OaKTepuii?

47. OOpacuure otnune 1 daspl HUTpUuKanum ot 2 pazpl. OCOOEHHOCTH reTepo-
TpodHOI HUTpUUKAMK. JlaliTe XapaKTepUCTUKY HUTPUDULUPYIOITUX OaKTEpU.
48. B uyem cymHocTh npouecca aeHuTpuduxanuu? Kakue MUKpOOpraHU3Mbl OCy-
IIECTBIISIIOT ATOT MPOLIECC U MIPU KAKUX YCIOBUAX?

49. IlpuBenurte nmpuMepsl NPOIECCOB, MPU KOTOPHIX a30T MEPEXOAUT B COEAMHE-
HUSl, HEOCTYIIHbIE JJIs1 PACTEHUH.

50. KakoBo 3HaueHHe CBOOOIHOKUBYIIIUX M CHMOMOTHYECKUX a30T(PUKCUPYIOIINX
MukpoopranusmoB? IlpuBeaure npumepbl CBOOOJHOXKHUBYIIMX MUKPOOPIaHU3MOB,
YCBaMBAIOIIUX a30T.

51. B 4em 0cOOEHHOCTH acCOIMaTUBHOMN a30TPUKCALMN U KAKUE€ MUKPOOPTaHU3MbI
€€ OCYIIECTBIISIIOT?

52. Kaxkwue pacTeHus BCTynarT B CHMOMOTHYECKHE OTHOIIECHUS C a30T(UKCUPYIO-
My 0akTepusimMu’?

53. Kakumu cBoiicTBaMu 00/1a1al0T KITyO€HBKOBBIE OaKTepHH?

54. B uyem ocobeHHoctn Ouoxumuu azorduxcanuu? Ha kakue cragum MOXKHO
pa3eNnuTh MPOLECC BOCCTAHOBIIEHUSI MOJIEKYJIIPHOTO a30Ta 10 aMMHaKa?

55. Kakwue rpynmnbsl MUKPOOPTaHM3MOB CYIIECTBYIOT 3a CUET HHEPIHH, BbLIEISIO-
nieiics nMpy OKUCICHUU HEOPraHUYECKUX COCTMHEHUN Cephl?

56. HazoBuTe OCHOBHbIE HampaByeHUs TpaHCHOPMAIIUU COSTUHEHUN CEphl B TOY-
BE.

57. B xakux popmax pochop MokeT HaXOIUTHCS B TOYBE?

58. B Kkakux JOCTYIHBIX JUIsl pacTeHuid (popmax npucyTcTByeT B nouse dochop?
59. Kakue Buabpl OakTepuil y4acTBYIOT B TpaHC(OpMAIMU COCIUHEHUH Kele3a B
nouse? OxapakTepuzyuTe 3T OaKTEpUH.

60. B dem 0coOOEHHOCTH MUKPOOMOJOTUYECKHUX MTPEBPAILICHUI COeMHEHUN Kamusi?
61. Kakue nporecchl pacnaga MUHEPAJIOB, COJIEPKAITUX KaAJUW, UAYT C y4aCTUEM
MHUKPOOPraHU3MOB?

62. IlpuBenute mMpUMEpHl XUMHUYECKUX PEAKIUH, OCYIIECTBISIEMBIX MUKpPOOPTa-
HU3MaMHU PacCMaTPUBAEMBIX TPYIIIL.

63. XapakTepucTuka U OCOOCHHOCTHM MUKPOOPIaHM3MOB, YYacCTBYIOIIMX B IIpe-
BpamieHusx cepul, pochopa u xamus.

64. KakoBo 3HauUe€HHE MPOIIECCOB MPEBpaIICHUs coenuHeHuil pocdopa, cepsl, xe-
je3a ¥ Kanus B MIPUPOJIE U )KU3HH YeIOBEKa.
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TecToBbIE 3a1aHUA

TecToBbIE 3a1aHN 110 TeMe «Y CTPOMCTBO MUKPOCKOIIA M TEXHUKA MUKPO-
CKONMUPOBAHUA 0AKTePHAJIbHBIX MPENapaToB»
Hanuwume nomep npasunvnozo omeema:

1. K MexaHn4yecKkoi 4aCcTH MUKPOCKOIIA OTHOCHTCH

1. OKYJISIp

2. KOHJCHCOP

3. MaKpOBHUHT

4. PEBOJILBEPHOE YCTPOMCTBO C OOBEKTUBAMU

2. I1o niiHe BOJIHBI M THUITY HCIIOJIb3yEeMOI0 U3JIy4YeHUS COBPEMEHHbIE
MHUKPOCKOIbI IeJIATCH HA:

1. CBETOBBIE U DJIEKTPOHHBIE

2. CBETOBBIE Y TEMHOITOJIbHBIE

3. (ha30BOKOHTPACTHBIE K TEMHOTIIOJIbHBIE

4. AJIEKTPOHHBIE U MEXAHUYECKUE

3. Da30B0-KOHTPACTHA MUKPOCKOIIMS OCHOBAHA HA:

1. YMEHBIIIEHUY UHTEHCUBHOCTU OCBEILICHHS IIpenapara 3a CUET OIyCKaHUs
KOHJICHCOpA U CY>KEeHHUsI ThadparmMsl

2. MpEeBpaIlleHUH ONTHYECKUMU CcpeicTBaMu (a30BbIX KOJIEOAHUN B aMILIHU-
TYJHBIE

3. OTCEUYCHUU MPOXOJISIIETO CBETA U BU3yaIU3allMi OOBEKTOB B PacCesH-
HBIX JIydax

4. MOJISIPU3ALNY ABYX JIy4eid BO B3aUMHO NEPIECHANKYIISPHBIX TNIOCKOCTAX

4. TeMHOMOJIbHASI MUKPOCKOINSI OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPHIX BEIECTB U3ydaTh CBET MPU BO3JICHUCTBUU KO-
POTKOBOJIHOBOT'O MU3JIy4YEHUS

2. YMEHBIIIEHUY UHTEHCUBHOCTH OCBEILICHUS IIpernapara 3a C4ET OIyCKaHMs
KOHJICHCOpA U CY>KEeHHUsI Thadparmsel

3. MIPEBPAIICHUH ONTHYECKUMHU CpeicTBaMu (ha30BbIX KOJIEOAHUM B aMILITU-
TyZHBIE

4. OTCEUEHUH MTPOXOISIIETO CBETA M BU3yaIH3allii 00bEKTOB B pACCEsH-
HBIX JIy4ax

5. JIlOMMHeCIeHTHAs MUKPOCKOIIMSI OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPBIX BEIIECTB U3ydaTh CBET MPU BO3JICUCTBUU KO-
POTKOBOJIHOBOT'O U3JTyYEHHUS

2. MpEeBpaIleHUH ONITUYECKUMHU cpesicTBamMu (Da30BbIX KOJIeOaHUM B

3. aMILUTUTYOHbBIC

4. OTCEUYCHUH MTPOXOJIAIIETO CBETA U BU3yaIN3allMi OOBEKTOB B PacCesH-
HBIX

5. JIydax

6. MOJISIPU3ALNY ABYX JIyYeld BO B3aUMHO NEPIECHANKYIISPHBIX TNIOCKOCTAX

6. IIpu ucnob30BaHUM MMMEPCHOHHOM CHCTEMbI MUKPOCKOIIA pa3pe-
IIAK0IIASA CIIOCOOHOCTD:

1. MOBBIIIACTCS;

2. ITOHMKACTCS,
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WhhEooNENW

HE U3MEHAETCS;

JIJISl IPUTOTOBJICHUS NIPENAPATOB KUBBIX 0aAKTEPHd MCIIOJIb3YyeTCH:
MeTO/1 (PUKCHPOBAHHBIX OKPAIIIEHHBIX MPENapaToB;

METOJ pa3JaBJICHHOW KaIlju;

Enununa uzmepenusi pa3MepoB 0aKTePUAIbHON KIETKH:

MUJUTUMET;
HAaHOMETP;
MUKPOMETD;
Q. Mexay MMMepPCHOHHBIM O0BEKTHBOM MHPOCKONA H NpenapaToM
HAXOUTCS:
1. BOJA;
2. KEJIPOBOE MAcJIo;
3. BO31YX;
10. MaxkcumajbHasi pa3pelialiuias cCnocod0HOCTh CBETOBOI0 MUKPOCKO-
1a COCTABJISICT:
1. 0,4 MKM;
2. 0,2 MKM;
3. 0,5 MKM;
11.  YrtoOsbl onpeneanTs 001ee yBeJIHYeHHe MUKPOCKIIA, HEOOX0IMMO:

pa3feNInTh yBEIMYEHHUE OKYJIIpa HAa YBEJIMUEHUE OOBbEKTUBA!
CJIOKUTh YBEJIIMYEHUE OKYJISIpA HA YBEIMUYEHHE OObEKTUBA;

YMHOXKHUTh YBEJIMYEHHE OKYJsipa Ha yBenudeHue o0bekTuBa;JIYUIIIEE

N30bpaxenue npenapara odecrie4uBaeT COUETAHUE 00 bEKTUB-OKYJIAP»:

40x24

90x8;

100x16;

O0beKTHBBI PacCUYMTAHbl HA PadOTy ¢ MOKPOBHBLIM CTEKJOM TOJI-

0,12 £ 0,5 mm;

0,17 £ 0,1 mm;

0,25+ 0,1 mm;

Pa0ouee yBeqtuueHnune oxyJaspa:
20 x

5 x

60 x

Yemanoeume coomeemcmeue:

12.

1.

2.

3.

13.

IMHOM:

1.

2.

3.

14.

1.

2.

3.
15.
1.
2.
16.
1.

Mukpockon: YacTun MUKpoOCKona:
MEXaHHYECKas YacTh a) IITATUB
ONTUYECKAs 9acTh b)  oObexTHB
C) KOHJICHCOD
d)  mpemMeTHBIH CTOJUK
e) OKYJISIP
f) TyOyC
O0beKTuBDI: YBesnueHus:
UMMEPCHOHHBIE: a) x 8
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2. CyXHue:

17.  O0beKTHBBI:

1. UMMEPCUOHHbIE

2. CyXHue:

18. BemecrtBo:

1. BO3/YX:

2. KEIPOBOE MacJo:

19. Marepuanbl s
MHKPOCKONMPOBAHUS:

1. MMMEPCUOHHAS
KHUIKOCTh:

2. KpacuTeb:

20. OxpamuBaHue
npemnapara KpacuTeJb

1. bykcuH:

2. METHJICHOBBIM  CH-
HUM:

21. Kpacurenu no xwu-
MHUYECKOU CTPYKTYype

1. OCHOBHBIE:

2. KHUCJIBIE:

22. MeToabl OKPACKH:

1. IIPOCTBIE:
2. auddepeHnrpoBan-
HBIE:

b)  x20

C) x 40

d) x 90

e) x 100

MapkupoBka:

a) HI

by Ol

C) MU

d)  Her cnenuanbHON MapKUPOBKU

e) YepHOE OTIOSCHIBAIOIICE KOJIb-
10

IMoka3aTejb TpeIOMJIEHUS TOKA-
3aTellb:

a) 1,48

b) 1,0

C) 1,33

d 1,515

BemecrBa:

a) bykcuH

b) BOJA

C) KEJIPOBOE Maciio

d) METUJICHOBBIM CUHUN

Bpewms:

a) 1 MuH

b) 2,5 wmun

C) 30 cex

d) lu

Ha3Banue kpacureJs:

a) HEUTpaJIbHBIA KPACHBIH
b)  kucnwli pykcuH

C) SPUTPO3UH

d)  dayopecuun

e) bykcuH

f) METHIICHOBBIA CHHUI
Kpacureis:

a) bykcun

b) METUJICHOBBIM CHHUM

C) bykcuH+TeHInaH  (UOIETO-

BBIN
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d)  renmman GuONETOBBIH

Yemanoseume npasuibHyr0 nOC1€006amMeENbHOCHLb:

23.

1.
2.
3.
4.

24,

HOT'O:
1.
2.
3.
4.

TexHnka NpUroToBJIeHUS NMPENapaTa «B pa3aaBJIeHHON KaIie»:
HAHECTH Ha MPEIMETHOE CTEKJIO Karllio BOJIbI;

MOKPBITH Mpenapar MOKPOBHBIM CTEKIIOM;

BOJIM3U FOPEJIKY BHECTU OAKTEPUOJIOTMYECKOM UTIION KIIETKH
MUKPOOpraHu3Ma B Karuito BOJIbI;

TexHuka NPUroTOBJIEHUS Mpenapara, PUKCHPOBAHHOIO OKpAalleH-

3a(pUKCUpPOBATH Mpemnapar B MIIAMEHU TOPEIIKH

HAHECTHU Ha PEMETHOE CTEKJIO KAIUIIO BOJIbI

00€3KHPUTH MTPEAMETHOE CTEKIIO CMECHIO CITUPTA C 3PUPOM

BOJIM3M TOpPEJIKM BHECTH B KAIUTIO BOJBI OAKTEPUOIOTMYECKON HIION

KIICTKH MHUKPOOPrannu3ma

5. OKpPaCHThb MperapaT KpacuTesieM

25. TexHHKa MUKPOCKONMUPOBAHNS (PUKCUPOBAHHOTO OKPAIIIEHHOT 0
npemnapara:

1. OIyCTHUTbH B KEIPOBOE MACJIO UMMEPCUOHHBINA OOBEKTUB

2. MOJIHATH KOHJICHCOP

3. C MOMOUIBI0O MUKPOCKOIIA HAWTH N300paKkeHHE 00bEKTa

4, C TIOMOIIBIO MUKPOCKOIIA YETKO C(POKYCUPOBATh OOBEKT

TecToBble 3a1aHus M0 TeMe «Mop@os10rusi ¥ yJIbTPACTPYKTYPa MUKPOOP-

raHu3MoOB»

Hanuwume HOMED npasusibHoco omeemda.

Ha

PP PRrProONMPRPORONMNEDNDMEODNDREPRE

B ocHOBe TOKCOHOMUM OaKTepUl JICHKUT U3YyUYeHHE

X MOp(HOoIOruu 1 OUOXUMHUYECKUX CBOMCTB

HaJIM4yusi TOKCUHOB

CIIOCOOHOCTH 00Pa30BBIBAThH CIIOPHI

MX TATOT€HHBIX U BUPYJIEHTHBIX CBOICTB

CrpenTo0anmn/uibl B Ma3KAaX PacnoJiaralorcs

IPO3AbEBUIHBIMUA CKOTIIICHUSIMU

HETMPaBUIbHBIMU CKOIIJIEHUSIMU

HEMoYKaMu

OJINHOYHO

DuiioreHeTHYECKAsi TAKCOHOMMSI 0AKTEPHUd CTPOUTCH HA OCHOBE:
HBOJIIOIIMOHHOTO POJICTBA U T€HETUYECKUX MPU3HAKOB
MOPGOIOTHYECKUX CBOMCTB

(hU3HUOIOTHYECKUX CBOMCTB

CEpOJIOTUYECKUX CBOMCTB

OMnupuyeckan kiaccupukanus dakrepuii (mo bepaxu) crpourcs

CHOBE€:

HBOJIFOLIMOHHOT'O POJICTBA U T€HETUYECKUX MPU3HAKOB
TOJILKO MOP(OJIOTUYECKUX CBOWCTB

TOJIBKO (PU3HOJOTHUECKUX CBOWCTB

COBOKYITHOCTHU (DEHOTUIINYECKUX MMPU3HAKOB
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5.
IEeHbI:
1

PODMPOBRONMPEPORONDMENRODNDEOORLDND

-
©

Ao

11.

w

12.

b w

~Awbhe

IIpokapuoTuyecKue KJIETKH, B OTJMYHE OT IYKAPHUOTUHYECKHUX, JIH-

anpa
LATOIJIA3MBI

[UTOTIa3MaTUYECKON MEMOpPaHbI

pubdocom

byaasoBuanyo ¢popmy umeror

dby3o0akTepun

KOpPUHEOAKTEPHUH

JTUTIITIOKOKKHU

XJIaMUUN

K npokapuoram oTHOCATCA

BUPYCHI

IIPOCTEUILINE

OaxkTepuu

rpUOkI

CTanjI0KOKKH pacnojararTcs

OJIMHOYHOE, OECTIOPSII0YHO

LIETI0YKOU

B BHUJ€ MAaKeTOB 1o 8-16

B BUJIC «BUHOTPATHON TPO3M»

PobGept Kox oTkpbLI

OTKPBLI NPUPOLY OpOKEHUS

MOJIYYHJI BAKIMHY MPOTUB OEIICHCTBA

OTKpbLI BO30YIUTENS TyOEpKyJie3a

MOJTYYMJI BaKIIMHY TPOTUB CUOUPCKOM SI3BBI

HN.!. MeYHUKOB OTKPBLI

OTKPBLI MPUPOTY OpOKEHUS

OTKPBLT BO30YIUTENS TYOEpKyJIie3a

co3aait (parorUTapHyI0 TEOPUI0 UMMYHUTETA

BBEJI B JJaOOPATOPHYIO MPAKTUKY MUTATEIbHBIE CPEbI
Hauooabmee K0J1M4ecTBO BOAbI B 0aKTEePpUAX HAXOAUTCH B:
MOHHOU (ppakiumn

KpUCTATHYECKOU popme

CBOOOITHOM BHIE

CBSI3U C KOJJIOMAAMU

Y rpamorpuuarteJbHbIX 0aKkTepuii 00s1ee BbIpaKeH
JUNONOIUCAXAPUTHBIN KOMIIOHEHT KJIETOYHOW CTEHKH
JIATIOTIPOTEUHOBBIM KOMIIOHEHT KJIETOYHOM CTEHKU
MYPEHUHOBBI KOMITOHEHT KJIETOYHOW CTEHKHU
dbochomumuIHbII KOMIOHEHT KIETOYHOW CTCHKU
O0s13aTe/IbHOM CTPYKTYPO# 0aKTepHAIbHOMN KJIETKH SBJISIETCS
bumbpun

criopa

HYKJIEOH T

3€pHAa BOJIFOTUHA
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14.  Cmnoco0cTBYeT ClIOPOOOPA30BAHMIO

1. HEJIOCTATOK ITUTATEIbHBIX BEIIECTB

2. HAKOIUJIEHUE MPOAYKTOB OOMEHa

3. U3MEHEHUE PH

4. BCE IIEPEUNCIICHHOE

15.  ¢opMbl OaKkTepuii 00pa3ylOTCH MOA BJUSAHUEM

1. aHTUOMOTHKOB

2. KHUCIIOT

3. HarpeBaHusA

4, OXJIAXKJICHUS

16.  OoOpa3sywiasicsl Npyu cnopoodpa3oBaHuM JUINHUKAJINHOBAS KHCJI0TA
00HApY:KUBaCTCH

1. B KOPTEKCE CIIOp

2. MpOTOILIACTE CIOP

3. criopoIjia3me

4. DK30CIOpUYME

17.  OcHOBHOU QyHKIHUEN KANCyJabl 0aKTepuil IBJISETCH:

1. 3amuTa OT (parolrTo3a U aHTUTEI000pa30BAHUS

2. y4acTHE B JCJICHUU

3. 3alIUTa OT XUMUYECKUX BO3ICMCTBUI

4. 3aIuTa OT KoJieOaHUM TemMIepaTypbl

18.  OcHoBHasi yHKUMS HUTOIJIA3MATHYECKOH MeMOpPaHbI

1. oOpa3zoBaHHu€e METa0OJIUTOB

2. o0pa3oBaHHE TOKCUHOB

3. y4acTHE B NbIXaHUU

4. Yy4acTHUC B IMTAHUU

19.  [das oxkpacku no Mmeroay I'pama ucnoub3yror

1. BE3yYBHUH

2. 5% pacTBOp CEPHOM KUCIOTHI

3. T'eHIIMaH- (PUOJICTOBBIN

4. KapOOJIOBBIN (PyKCUH

20. BemecTBo KancyJ/ibl 0aKkTepuii MPeaCTABIEHO:

1. TJIUKOIIEITUIOM

2. MYKOIIPOTCHHOM

3. MYpPaMWIAUICITUIOM

4. MYKOIIOJIMCaXapHUuJI0M

21. TaukaHoBbIEe LN KJIETOYHON CTEeHKN 0aKTepHuid NMpeacTaBJIeHbI

1. MEeNTUAAMU 1-AJTaHUHOM U JI- TTTyTAMUHOBOW KHCIIOTOM

2. N-aleTUIITIIOKO3aMUHOM M N-alleTUJIMYPaMOBOU KHUCIIOTOM

3. JTUTIUKAJINHOBON KHUCJIOTON

4. TJIMKOT€HOM

22. TloaBU:KHOCTH OaKkTepHii 0OecreYnBaeTCs

1 BpaIlICHUEM JKI'YTHUKOB

2. JBMKCHHUEM PECHUYCK

3. JBUKEHHEM (pUMOpHit

4., COKpAILICHUEM KIJIETOYHOU CTEHKHU

33



23. bakrTepum OTHOCATCHA K

1. dyKapuoTam
2. IIpOKapuoTam
24.  MuxKpockonu4eckKue rpudbi:
1. DYKapHUOTEHI
MIPOKAPHUOTHI

25. Y npoxkapuor:

1 o OopMIICHHOE SIIPO

2 HYKJICOU]T

3. HJIOCTIOPBI 00pa3yroT OaKTEPUH:

4 HUTYATbIC

5. MaJIOYKOBUIHBIC

26. baxkrTepuu nmepeaBUralTCA ¢ MOMOIIbIO:
1. HYyKJIeouga

2. JKI'YTHUKOB

3. buMOpwmit
27.  JHAEocmopbl OaKTepHil MOrudAIOT NMPHU:

1. IMacTepU3aLnY;

2. ABTOKJIABUPOBAHUU,
3. HarpeBanuu 10 50°C
Jonoanume:

28. Mukpoopranusmbl, He UMEIOIME UCTUHHOTO 0(OPMIICHHOTO Si/Ipa,
Ha3bIBAIOT-
cs

29.  IIapoBuaHBbIE KJIETKH, COEAUHEHHBIE B IIEIOYKY, Ha3bIBAIOT-
cs

30. IlapoBumnbie OakTepu B BHJIE€ BHUHOTPATHON TpO3AM HAa3BIBAIOT-
cs

31.  bakrepuu, HOKPBITHIE KI'YTUKAMU MO BCEW MOBEPXHOCTHU KIIETKHU, HA3bI-
BaroTCs

Yemanoseume coomeemcmeue

32. Twun kjaerku: KierouHblie CTPYKTYypBbI:
1. IYKAPUOTUYECKUM: a) sJiepHasi MeMOpaHa;
2. [IPOKAPUOTUYECKUN: b) MUTOXOHIPHH,
C) KJIETOYHAs CTEHKa
d) XPOMOCOMBI;
e) armapar [ oJbIKu:
f) ME30COMBI
33.  CrTpyKTyphI: DyHKIUN:
1. KJIETOYHAs CTCHKA; a) OCMOTHYECKHH Oapbep;
2. [UTOIIJIa3MAaTHYECKAs b) 3amac NUTaTeJabHBIX BeE-
MeMOpaHa IIECTB;
3. Karicyia C) n30upaTenbHas MpOHUIIAe-
MOCTB;
d) 3aIUTa OT MEXAHUYECKUX
BO3JICHICTBUU;
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e) coxpaHeHue (GopMbl KIETKH;

f) 3a1MTa OT [EPECHIXAHUS U
IIEPEYBIIAXKHEHUS
34. Crpykrypa: CyOcTpyKTYpBI:
1. APO: a) MeMOpaHa ¢ nopamu;
2. HYKJICOU: b) SAAPBIIIKO;
¢  JHK;
d) XPOMOCOMBI;
35. CTpykryphl OakTepmii: XuMHYECKHUI COCTAB:
1. KJICTOYHAS CTCHKA: a) OenKu;
2. [UTOIIJIa3MaTHYECKas b) JIATIUJIBI;
MeMmOpaHa:
3. Karcyna: C) MYpEHH,
d) LECJIK0JI034,;
e) XUTHH,
f) IIOJIMCAXapUIbI
36. Kokkmn: Bun 0akrepmii:
1. JUATITIOKOKKH: a) Azotobacter chroococcum;
2. MOHOKOKKH: b) Sarcina flava;
3. caplyHa: C) Clostridium butyricum;
d) Micrococcus agilis
37.  ®DopMa KJIeTKH Bup 6akrepmii:
1. IIaPOBUTHAS: a) Micrococcus agilis;
2. MaJOYKOBH/IHAS b) Vibrio colera;
3. U3BHUTAS: c) Bacillus mycoides;
d) Spirillum sp.;
e) Sarcina flava;
38. Kokknu: Ili1ockocTH 1ejieHHu:
1. MOHOKOKK: a) OJIHa
2. CTPENTOKOKK: b) JIBE
3. TETPAKOKK: C) TpHu
4, caplyHa:
39. bakrepuu: Dopma KIETKH:
1. capluHa: d) AJIOYKOBUTHAA,
2. MHUKPOKOKK: e) HIapoBUIHAS,
3. Oaruia: f) W3BUTAS;
4. JKee300aKTepus: 0) HHUTYATAs
S. CIIMpOXETa:
6. BUOPHUOH:
7. CTaUITOKOKK:
8. cypuiia:
Yemanosume npasunvnyio nocnedosamenvnocmao
40.  PacmoJio:keHHe CTPYKTYP OAKTepHAJIbHON KJIETKH OT nepudepun K
LHEeHTPY:
1. HYKJICOM ]
2. UTOIIa3MaTH4ecKas MeMOpaHa
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wnN e

Karcyrna
KJIETOYHAs! CTCHKA

CreneHb U3BUTOCTH KJIETOK OaKTepHii:

crpoxera

BUOPHUOHBI

CTIUPHJILITBI

Kosn4ecTBO KIYTHKOB HA MOBEPXHOCTH KJIETOK OaKTepHii:
MOHOTPHUX

HEPUTPHUX

aodoTtpux

Pa3mepbl KJIETOK MUKPOOPTaHU3MOB:

TPOACKH

BUPYCBI

OaxkTepuu

IIpuMmepHbIe TecThl K TeMe «IIuTaHne MEKPOOPTraHU3MOB)

Hanuwume HOMEDp npasuibHO20 omeema.:

HY

G WNEAMONPOWWNEZINDWDN PP

CTBHEM.

MNP NN E oD R

Jliis1 0aKkTepuil XapaKkTepeH crnocod NUTAHUS:

roJI0(UTHBIM

rOJIO30MHBIN

aBTOTPO(HBIN

IIpy aKTHBHOM TPAaHCNOPTE MUTATEJIbHBIX BElIeCTB B 0aKTepUAJIb-

KJIETKY JHEePrusi:

3aTpavynuBaeTCs
HE 3aTpaunBaETCS

BBIJICIISICTCS

TpaHnciioka3sbl (mepMeasbl) 0aKTepPUil PACIIOI0KEHbI B:
KJIETOYHOM CTCHKE

[IUTOIIJIA3MaTHICCKOM MeMOpaHe

KarcyJse

JHePru0 MUKPOOPraHU3MbI MOJYYAIOT B pe3yJbTaTe MPoLEeCcCOB:
KaTaboan3ma

OuocHHTE3a

nuddyzun
BHekisieTouHOE mepeBapuBaHMe y OaKTepUil MPOUCXOAMT IO Jei-

HH10EPMEHTOB

AK30(hepPMEHTOB

XeMOCHUHTEe3 Y MUKPOOPTaHU3MOB OTKPBIT:
JI..IBaHOBCKUM

C.H.BuHorpaackum

JL.ITactepom

ABTOTPO(pHBbIE MUKPOOPIaHU3MbI UCIIOJIbL3YIOT YIJIEPOA:
OPraHUYECKUX COCAUHECHUN

COz
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8. MuKkpoopranu3mMbI-maparpoPpsl UCHOJIb3YIOT OPraHUYEeCKUil yrJe-
pox:
1. YKUBBIX OPTaHU3MOB
2. OTMEPIIHNX OPTAHU3MOB
3. MEPTBBIX U KUBBIX OPraHU3MOB
4. YKUBOTHBIX OPTaHU3MOB
5. PaCTUTEIIBHBIX OPraHU3MOB
JMononnume:
9. MuKpoOpranusmsel, UCIOIB3YIOIIKME YIVIEPOJ OPraHUYECKUX COEIUHE-
HHUM, HAa3bIBAIOTCS
10. MuUKpOOpraHU3Mbl, HCIOJB3YIOIIME SHEPTUI0 COJHIA, HA3bIBAIOTCS
11. IloctymiieHue BellecTB B OaKTEpUATIbHYIO KIETKY 0€3 3aTpaThl SHEPIHH
Y y4acTHUSI MOJIEKYI-TIEPEHOCUMKOB HA3bIBACTCS
12. Tun nuranus: MuKpoOOpraHu3Mbi:
1. XEMOOPTaHOT€TEPO- a) HUTPUPUKATOPHI
Tpodus
2. XEMOJIUTOABTOTPO DU b) napaTpogbl
c) UaHOOAKTEPHUH
13. ®epmeHTHI: Jlokasam3anus B KJIeTKe:
1. TUAPOJIA3bI a) H10(EPMEHTHI
2. OKCHIOPEAYKTa3bl b) K30()EPMEHTHI

Yemanoeume npasuilbHyr0 nOC1€006amMeENbHOCHLb:

14.

Conep:kaHue 3J1eMEHTOB B COCTaBe KJIE€TOK MHKPOOPTaHU3MOB (B

NMOpsA/AKe YObIBAHMS):

1.

ok wn

=

2.
3.
16.

hochop

a3zoT

cepa

YTIEPOL

KEIE30

YcBoeHue yriepoaHbIX rpynin MUKPOOPTraHU3MaMM:

CHs

CHOH

COOH

Hcnonb3oBanue NMUTATENbHBIX BelleCTB MUKPOOPraHU3MamMH (sB-

JICHHE TUAYKCHH):

copOuTr

[JIFOKO3a

YcBoeHHE MUTATEIbHBIX BelleCTB MUKPOOPTraHU3MAMU:
MENTHIBI

Oenku

AMHHOKHCJIOT

TectoBblie 3aganus no Teme «MeTad0J1U3M MUKPOOPTaHU3MOBY
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Hanuwume nomep npasunvno2o omeema:
BuocuHTe3 BKJIIOYAET MPOLECCHI:
pacrazia BEuIecTB

CUHTE3a MAaKpPOMOJIEKYJI KJIETKU
OKHCJICHHUE BEIIECTB

DepMeHThI — ITO:

HEUTPAIbHBIE COCTUHEHUS

KHUCJIOTHI

OMOJIOTMYECKUE KAaTaTu3aTOPhI

K oxcupopenykrazam OTHOCHAT:
AcTEpasbl

DAL

JIUTa3bl

IIponecchl OpokeHNsI OTKPBITHI:
N.M.MeyHnKOBBIM

C.H.Bunorpaackum

JL.ITactepom

Bo30yauTenb cnupTOBOro OPOKEHUSI OTHOCUTCH K POAY:
Saccharomyces

Rhizobium

Clostridium

JIpOsK:KH 10 OTHOIIEHUIO K KUCJIOPOY:
aHa’poObl

a’pOOkI

(bakyJIbTaTUBHBIE aHAYPOOBI

J{pOsK:KU MCNOJIB3YIOT B KAUeCTBE MCTOYHHMKA YIJIepo/a:

WP oOLWNMNE NONMNPOOONDPOOWNMERWNMEOWOWNMNEDNDODNDREPRE

Kpaxmall
caxaposy
LEJUTIOJIO3Y
Bakrepun poaa Clostridium umerT popmy:
LIAPOBUIHYIO
U3BUTYIO
NaJI0YKOBUJIHYIO
9. JIpoxKu BepXOBOro OpoKeHUsi MPUMEHSIOT B NMPOM3BOACTBE INPH
TeMmIeparype:
1. 0
2. 6-10 °C
3. 14-25°C
10.  Jpoxsku HHU30BOr0 Opo:KeHMs] NPUMEHSIIOT B TNPOW3BOJACTBE INPH
Temieparype:
1. 14-25°C
2. 6-10°C
3. 0°
11. MoJao4YHOKHUC/IbIe 0aKTepuH cOpaKuBalOT:
1 Kpaxmall
2. JJAKTO3y
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3. KUp

12. MoJ109HOKHC/IbIE OAKTEePUM NMPU KUNSTYEeHUM:
1. norudarot

2. HE TorudaroT

13. B a3po0HbBIX YCJI0BHAX HEJIIJI03Y Pa3jiarar:
1. Clostridium

2. Cytophage

3. Pseudomonas

14. B aHa3pOOHBIX YCJOBHUAX LEIIJ03Y PAa3/iarar:

1. Cytophage

2. Sorangium

3. Clostridium

15.  7Kup okucJIAIOT:

1. Pseudomonas

2. Cytophage

3. Lactobacillus

Hononnume:

Q. ABpOOHBIN OKUCIUTETHLHO-BOCCTAHOBUTEIILHBIN MPOIECC, UIYIINUMA C 00-
pazoBanueM AT®, ripu KOTOPOM POJIb TOHOPOB BOJIOPOJIa UTPAIOT OPraHUYECKUE
WM HEOPraHUYECKUE COCAUHEHUS, Ha3bIBACTCS U KOTOPOM

pOJIb TOHOPA U aKILIENTOpa BOJAOPO/Ia UTPAIOT OPraHUYECKUE COETMHEHMS], Ha3bIBa-
eTcst
10.  Tum MOJIOYHOKHCIIOTO OpPOKEHHUS, TIPU KOTOPOM 00pa3yeTcst TOJILKO MO-
JOo4YHas KHCJIO-
Ta,Ha3bIBACTCS
11. Tum MOJIOYHOKHUCIIOTO OpOXKEeHUs, IPU KOTOPOM, KPOME MOJIOYHOU KHC-
JIOTHI, oOpa3yroTcs npyrue OPOAYKTHI, Ha3bIBACTCS

12.  MacnsHokucnpie OakTepuu TUAPOIU3YIOT KpaxMmajd TOJ JeHCTBUEM
dbepmenTa

13. MonoyHokHCIIOe OpOXKEHHE B CEIBCKOM XO3SHCTBE HCMOIB3YETCA MPH
PUTOTOBJIICHUU

Yemanoeume coomeemcmeue:

22. IIpouecc: Brbixox 3Heprum:
1. OpokeHue a) 2ATO
2. OKHCJICHUE b) 8 ATD
C) 36 ATO
d) 38 ATD
23. bakrepun: ®opMa KIeTKH:
1. MOJIOYHOKUCJIbIE a) KOKKOBUHAs
2. MAaCJITHOKUYJIbIE b) HaJTOYKOBUIHASA
C) U3BUTAs
24. bpo:xenue: DJIeKTUBHbIE YCJIOBHA:
1. CIIUPTOBOE a) aHa’pOOHBIE YCIIOBUS
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2. MOJIOYHOKHCJIOE

25. bpo:xeHnue:
1. CIIMPTOBOC
2. TIMIEPUHOBOC

26. MUKpPOOpPraHU3MbI:

1. Saccharomyces cere-
visiae
2. Clostridium butyricum

27. bpoxeHue:
1. CIIUPTOBOC
2. MacCJISTHOKHCIIOC

28. MUKpPOOpraHu3Mbi:

1. MAaCJISHOKHCIIBIE Oak-
TEpUHU

2. MOJIOYHOKHCJIBIE OakK-
TepUHU

3. JPOKKHU

29. PaznoxkeHue ueJIK0JI0-
3bl:

1. a’poOHOe

2. aHa’poOHOe

30. Pa3jioxkeHue LEJLIIJIO-
3bl:

1. a’poOHOE

2. aHa’poOHOE

31. bpo:xeHnue:

b) HaJIA4YMe Kpaxmasia

C) HaJIM4ue caxapa

d) KHCJas cpena

e) racrepusanus

f) cpelia HeWTpaabHas
pH:

a) 4.0-5,0

b) 8,0

c) 5,0-7,0

d) 3,0-4,0

3anacHble BeliecTBa B KJIeTKe:
a) KUP

b) rpaHyJiesa

c) TJIMKOT€H
KoneuHble NPOAYKTHI:
a) Cz H 50 H

b) H>

c) CO,

d) CH;COOH
e) CH3;CHOHCOOH
f) CH3;CH,COOH

mcCTB

IIpoueccsr:

a) MOJIOYHOKHCJIOE OpOKEHUE

b) Opo’KeHHE TEKTUHOBBIX Be-
c) CIIUPTOBOE OPOKEHUE

d) OpoxeHue Kpaxmasa

e) MacCJITHOKHUCII0€ OpOKeHHE

f) OpOXKEHHUE KIETYATKU

9) OKHCJICHUE KJIETYATKA

KoneuHnble NpoayKThI:

a) STUJIOBBIU CIIAPT

b) BOJIA

C) YIJIEKUCIIBIN Ta3

d) OpPraHUYECKHUE KUCIIOTHI
e) BOZOpPOJ
MuKpoOOpraHusMsbi:

a) rpuOBl MUKPOCKOTIUYECKUE
b) OaxTepun

C) AKTHHOMMIIETHI

d) IPOXKIKHU
IIpumenenue:
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MACJITHOKHCII0€ a) MacI0Aenue
MOJIOYHOKHCJIIOE b) CUJIOCOBAHUE
C) IIPOU3BOJICTBO ChIpa
d) MOYKa 7yOOBOJIOKHUCTBIX
pacTeHuu
e) IIPOU3BOJICTBO MACJISTHOU
KHCJIOTHI

Yemanoeume npasujibHyr0 nOC/1€006amMenIbHOCHb:

Eal A

®epMeHTBI 3JIEKTPOHTPAHCIIOPTHOM eI a3POOHBIX OaAKTepHii:
LUTOXPOM a

DAL

UTOXPOM b

HAJI

LUTOXPOM as

LUTOXPOM C

Iyt kaTaboam3ma y a3poOHbIX OaKTepuii:
AIIEKTPOHTPAHCIIOPTHAS LIEIb

nuki Kpebca

nyTh OMOaeHa — Meiieproda — [lapnaca

Coenunenusi, o0pasymommecs B rpouecce CIMPTOBOro OpoKeHus :
ATUJIOBBIN CIIUPT

MUPOBUHOTPAIHAS KUCJIOTA

YKCYCHBIW aJIbJIETU]

dTanbl 23POOHOI0 PA3JI0KEHUS KIETYATKH:

TUAPOJIN3

OKHUCJICHHE

JTanbl Pa3JioKeHUs] KPaXMasia MaCAHOKUCIBIMUA 0aKTEePpUAMM:
OpOKEeHUH

TUIPOJIN3

I'pynnbl 0akTepuii pa3jiu4HOil KMCJIOTOYCTOHYUBOCTH:
MOJIOYHOKHCJIbIE

THWJIOCTHBIE

MacCJISTHOKHUCIIbIE

IIpoueccsl kaTadoau3Ma ¢ pa3jJIM4HbIM BbIX0/I0M HEPTUN:
CIIUPTOBOE OpOKEHUE

OKHCJICHHE LIEJUTIOJIO3bI

HUTPATHOE JbIXaHUE

Coenunenmnsi, o0pasywimecs B nmpouecce OpoxeHus HeJUI0JI03bI:
IIF0KO3a

MaclisiHasi KUCJIOTa

NUPOBUHOIPAJHASI KUCIOTA

euro0mo3a

TecToBble 3aqanus no reMe Pojib MUKPOOPraHu3MoOB B KPYroOBOPOTE CO-

eIUHEHUH a30Ta, cepbl, pochopa u xKeae3a

Hanuwiume HOMEDp npasuibHo20 omeema:



AMMoOHMUUMPYIONIHE OAKTEPUN:

1) Bacillus mycoides

2) Azotobacter chroococcum

3) Lactobacillus bulgaricus

2. I[IpoaykTsl aMMoOHM(pHUKAIINH (€JTKOBBIX BellECTB B a3POOHBIX yCJI0-
BHUSIX:

1) CEPOBOJIOPOS

2) aMMUaK

3) MOJIOYHAsI KHCJI0Ta

3. Ipoaykrsl aMmMOHU(pUKAUMM 0€JKOBBIX BelIECTB B AHA3POOHBIX
yCJI0BHAX:

1) TJIALEPUH

2) KaJICBEpUH

3) CyIb(aThI

4, IpoayKkTel aMMOHU(PUKALMA MOYEBUHBI:

1) WHIOJI

2) aMMHaK

3) CyIb(aThI

5. IIpouecc ammonnukanmm:

1) OKHUCJICHHEC aMMHaKa 0 HUTPUTOB

2) MUHEpaIH3aIis a30TCOACPIKAMNX OPTaHUICCKUX COCAMHCHHH 10 MH-
HEPaTBHOTO a30Ta

6. CoennHeHus1, HCNOJIb3yeMble aMMOHU(PUKATOPAMM:

1) MIEKTHHOBBIE BEIIECTBA

2) Oenku

3) 1[EJUTION03a

7. OTpuuarteibHOe 3HaYeHHe HUTPUPUKAIMY B NOYBE:

1) aJIcopOIIHs MPOAYKTOB HUTPUPHUKAIIMY TOYBEHHBIMH KOJIJIOUIAMU

2) BBIMBIBAHUE TIPOTYKTOB HUTPU(PUKAIINH

8. IIpu oxkucIeHMM AaMMHMAKa B HUTPUT M HUTPUTA B HUTPAT HUTPH-
(pukaTopsl mosy4arT:

1) a3oT

2) DHEPTHUI0

3) KHCJIOPO/T

9. IlepBas ¢pa3za nurpudukanmun:

1) OKHCJICHUE a30THCTOM KUCIIOTHI

2) OKHCIIEHHE aTMOC(HEPHOTO a30Ta

3) OKHCIIEHHE aMMHAaKa B a30TUCTYIO KUCIIOTY

10. Bropas ¢a3a HuTpupukanmu:

1) OKHUCJICHHE aMMHUaKa B a30TUCTYIO KUCIIOTY

2) OKHUCJICHHE a30THCTON KUCIIOTHI B @30THYIO

3) acCUMIJIALIUS aTMOoc(epHOro a3oTa

11. HonoxuTenbHOe 3HAYCHHE HUTPU(PHUKANMHA B MOYBE:

1) MEePEBOJI TPYAHOMOCTYIMHBIX coequHeHui docdopa B JOCTYITHBIE pacTe-

HUSIM (OPMBI

2)

3aKpPCIJICHUC a30TCOACPKAITNX COCIUHECHUM B IOYBE
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12. OtpunarejbHOe 3HAYEHHE JeHUTPU(PUKAIMU B MOYBE:

1) HAKOIJIEHUE MUHEPAILHOTO a30Ta
2) nepexoj HUTPUTOB B MOJICKYJIIPHBIN a30T
3) HAKOIJICHUE OPTraHUYeCKOro a3oTa

13. McTOYHMK yrJjiepojaa, MCIoJIb3yeMblii HUTPU(UKATOPAMMU:
1) JII0KO3a

2) YTJICKUCIIBIN Ta3

3) 1[EJUTIONI03a

14. BwbIxoa Hepruu NPU HUTPATHOM IbIXAHUU:

1) Oouble, YeM mpu OPOKEHUH

2) MEHBIIIE, YeM MPHU OPOKEHUHU

3) KaK IPH JIbIXaHU!

4) KaK mpu OpO’KEeHUHU

15. bakrepuu — aeiicTBymollee HAYAJ0 B OaAKTepHAIBLHOM Mpenapare
«pHU30TOPPUH»:

1) a30To0aKTEp

2) KITyOCHBbKOBBIE OAKTEPUH

3) MOJIOYHOKHCIIbIE OaKTepUn

16. AccoumaTuBHBbIE OAKTEPUH HAXOAATCH:

1) Ha TIOBEPXHOCTH KOPHS pacTEHUI

2) B KITyOEHBKax

3) B TIOYBE

17. baxkrepuanbHblil npenapar, aeicTByrOMil 3¢ PeKTHBHO B 3alIM-

IIEHHOM I'PYHTe:

1) pu3oTOpPUH

2) HUTpAruH

3) a30TOOAKTEPHUH

18. baxkrepuajbHblii npenapar, AelcTBYIOIHI 3(PPEeKTUBHO B OTKPbI-
TOM IPYHTe:

1) pu3oTOpPUH

2) a30TOOAKTEPHUH

19. 3oHa kOpHs pacTeHMii, I/le pa3BMBAIOTCS MUKPOOPTraHU3MBbI:

1) pusocdepa

2) dbumtochepa

20. TloBepXHOCTH KOpPHSI paCTEeHHUil, HA KOTOPOiIi Pa3BUBAIOTCA MHKPO-

OpraHu3MBblI:

1) pasocdepa

2) pu30IIIaHa

3) bunnochepa

Hononnume:

21.  TpaHchopmarmsi a30TCOIEPIKANUX OPTAHMUECKUX COCAMHCHUMN, HEIO-
CTYITHBIX paCTCHHSM, B aMMOHHITHYIO bopmy Ha3bIBACT-
cst

22.  IlepeBon mMuHepanbHBIX (OpM a30Ta B O€JOK MJIa3Mbl MUKPOOHBIX KJle-
TOK
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23. Ha3bIBACTCA

24, YcBoeHue OakTepusIMu

MOJICKYJIAPHOI'O a30Ta Ha3bIBACTCA

25. BoccraHoBieHrue  HUATPATOB

Ccia

MOJICKYJIHpHBIﬁ a30T HAa3bIBACT-

26.  baxtepuu, ¢ukcupyomue a3oT B KIyOCHbKaxX pacTeHMi, HA3bIBAIOTCSA

27.  baxTepuanbHbBIN Mpenapar, r1e AeUCTBYIOIee Ha4yal0 KIyOeHbKOBBIC

OakTepuu, Ha3bIBACTCS

28.  bakrtepuanbHblii pemnapar, Ije IeUCTBYIOIIEee Hauallo a30To00aKTep,

Ha3bIBACTCsA

29. Oxkwucienue aMMHaKka B HHUTPUT HA3BIBACTCA

30.  OxucneHue HUTPUTA B HUTPAT HA3BIBACTCS

31.  MukpoopraHu3Mbl 30HbI KOPHSI HA3bIBAIOTCS

32.  MuxpoopraHu3mMsl NOBEPXHOCTH PACTEHUMN HA3BIBAOT-

CciAa

33.  MuKpoopranusMsl, 3aBepIaAONIe MUHEPATU3ALMI0 OPraHUYECKUX CO-

SIMHCHUM, HAa3bIBAIOTCS

34.  OcCHOBHBIE CBOMCTBA KIIyOEHbKOBBIX OaKTe-

puii

Yemanoeume coomeemcmeue:.

35. MuxkpoopraHusmsbi:
1. HUTPUPUKATOPHI
2. a30T(UKCATOPHI

36. MuxkpoopraHusmMsbi:
1. aMMOHU(UKATOPBI

2. HUTPUPUKATOPHI

3 JIEHUTPUPUKATOPHI

37. MuxkpoopraHusmsbi:

wn e

AzoTdukcatopsl

w

8. IIpouecc:
azoTuKcarms
HUTpUPUKAIIST
aMMOHU(pUKAIUS

wn e

Hutpudukartops! 1-¢dassi
Hutpudukatopsr 2-hassi

HUcrounuk yriaepoaa:

a) TJIFOKO3a

b) YIJIEKUCIIBIN Ta3
c) MAHHUT

d) [EJUTF0JI03a
HUcrTounuk a3ora:

a) aMMHaK

b) 0eoK

C) ryMyc

d) HUTpAT

e) MOYEBHHA
HcTounuk azora:

a) a30T MOJIEKYJISIPHBIN
b) aMMHaK

C) HUTPUT

d) HUTpAT
bakrepuu:

a) Bacillus mycoides
b) Clostridium butyricum
c) Azotobacter
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d) Nitrosomonas

39. IMpouecc: KoHeyHbIe NPOXYKTHI:
1. aMMOHU UKL a) HUTpAT
2. HUTpUDUKALIAS b) KaJIeBEpUH
c) CEPOBOIOPOL
d) aMMHaK
e) UHJI0JI
f) CKaToJI
40.  IIpouecc: KoHeyHbIe IPOAYKTHI:
1. HuTpuduxamms 1-pasbl a) a30T MOJIEKYJISIPHBIN
2. HuTpudukams 2-pasbl b) HUTpaT
3 NeHUTpudUKaIms C) MOYEBHHA
d) HUTPUT
41.  I'pynnbl  a30T(uKcaTo- Baxtepun:
poB:
1. aCCOLIMaTUBHEBIE a) Clostridium
2. CBOOOTHOKMBYIIIHC b) Azospirillum
3. CUMOMOTHYECKHE c) Azotobacter
d) Frankia

e) Rhizobium
Yemanoseume npagunvuyio nocnedosamensvnocms:
41.  JTanbl KPyropopora a3ora:

1. HUTpUPUKALIS

2. JNEHUTPpUPUKALIMSL

3. aMMOHU(pUKaIUs

4. azoTuKcarus

42.  Jranbl aMmMOHUpUKAIUM OesIKa:

1. TUJIpOoJIn3

2. J€3aMHUHUPOBAHNE aMUHOKHCIIOT

3. TpaHcpopmaIys yriepoJHbIX OCTaTKOB

43.  A3zoTcoaep:xaniue CoOeJUHEHHs B Mpouecce IMCCUMUISITOPHOM 1e-
HUTPpUUKA UU:

1. NO,

2. N

3. NO3;

4. NO

44,  Jranbl HHGUIHMPOBAHKUS PACTEHUS-X03IMHA KJIYOCHbKOBBIMHU 0aK-
TePUAMU:

1. cnenupruyecKoe UCKPUBIIEHNE KOPHEBBIX BOJIOCKOB

2. oOpa3oBaHue MH(DEKITMOHHOW HUTH

3. pacmnpocTpaHeHHe KJIETOK pU300uil B IIUTOIIa3Me KIETOK PAaCTEHUS-
X031HA

Hanuwume nomep npasunvhozo omeema:
45.  OKuHCJIeHHe HEOPTAHMYECKUX COeIMHEHUH cepbl 0CYLIeCTBJISIIOT
O0akTrepuu:
1. TuoHOBBIE OaKkTEpUU
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2. Mukorutazmsl
3. XKeneszobakTepuu
4. Hutpudukatopsl
46. AKTHBHBIMH OKHCJIHUTEJSIMH BOCCTAHOBJICHUSI COCAUHCHHUI Cepbl
SIBJISIIOTCSL 0AKTEpHH POIOB:
1. Thiobacillus
2. Beggiatoa
3. Nitrosomonas
4. Clostridium
47.  TuoHoBBbIe OAKTEePUM BIIEPBbIE€ BbIIEJIWII:
1. JLITactep
2. M.beniepuHk
3. C.H.Bunorpanckui
Bakrepun poaa Thiobacillus sisasirorcs:
OOJIMTaTHBIMU XeMOOPTaHOTpodamMu
(bakyIbTaTUBHBIMU XEMOJIUTOTeTepOTpOhaMu
OOJIMTaTHBIMU XEMOJIUTOABTOTpODaMU
OaHOKJIETOYHBIE OECI[BETHBIE CEPOOAKTEPUH MPEICTABICHBI POJIAMM:
Bacillus
Achromatium
Pseudomonas
Thiospira
K MHOrok/iero4HbIM 0ecClBeTHbIM (HUTYATBHIM) CEPOOAKTEPUAM OT-
HOCSITCSI MUKPOOPTraHU3MbI PO/IOB:
1. Clostridium

o
©

NGk~ WNRE

o
©

2. Klebsiella

3. Beggiatoa

4, Thiothrix

49.  baxkrtepum, BbI3bIBAKOLIHE BOCCTAHOBJICHHE CYJIb(ATOB, OTHOCATCH K
ponay:

1. Desulfovibrio

2. Thioploca

3. Desulfotomaculum

50.  doc¢op B nouBe coaep;kUTCcHa B popmax:
1. NEepBUYHBIX MUHCPAJIOB

2. dbocdarton

3 KaJIbIIUTa

6.2 IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB K 3a4€Ty M0 TUCHUILIUHE

ATTecTanus CTyI€HTOB IIPOBOJIUTCS MHCBMEHHO B BUJIE YCTHOT'O OIpOCa 110
owieram.
IlepeyeHb BONPOCOB /ISl NPOBE/AEHHS 3a4eTa B YCTHOI (popme o Omieram
1. Bonopocau, rpusl, npocreiimue. X xapakrepucTika 1 pojib B IPUPO/IE.
2. DyKapHuOThl ¥ IPOKAPUOTHL. OTINYNUTENBHBIE OCOOEHHOCTH MTPOKAPUOT.
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3. JIBI>KeHME, POCT U pa3MHOKeHHE OakTepuil. CriocoObl KyJIbTUBUPOBAHUS OaK-
TEPUH.

4, XVMMHUYECKHI COCTaB KIJIETOK MHUKPOOPIaHU3MOB: OPraHOTEHHBIE 3JIEMEHTHI,
poJib cephl, hocdhopa, MUKPOITEMEHTOB. MOJIEKYISIPHBIA COCTaB KJIETOK, POJIb BOJIBI,
YTJIEBOOB, JIUMIUI0B, OETTKOB, HYKJIEMHOBBIX KUCIOT B KJIETKaX MUKPOOOB.

5. OcCHOBHBIEC CBOMCTBA OAKTEPUIA.

PacmipocTpanenre MUKPOOPTraHU3MOB B IPUPO/IE.

Pa3smepsl, GopMbI U CTPYKTYpHAsI OpraHu3aius OakTepruaibHbIX KIETOK.
Abunotndeckue (pakTOpbl BHEITHEH Cpebl U UX BIMSIHUE HA MUKPOOPTaHU3MBI.
CuMOMO3BI MPOKAPHOT € Pa3INYHBIMU OpraHu3MaMu. Turbl cumOmno3a. 3Have-
HUE 3TUX B3aUMOOTHOIIECHUIA.

10. CrmocoObl muTaHuUs ¥ MEXaHW3MbI TOCTYTICHHUS MMTATEIBHBIX BEIIECTB B KIICT-
KY.

11. Twunsl NUTaHUS MUKPOOPTAaHU3MOB. XEeMOOPraHOTPO(BI U UX POJIb B KPYTrOBO-
pOTE BELIECTB.

12.  Tunel nuTaHuss MUKPOOPTraHu3MoB. DOTOCHHTE3 U XEMOCHUHTE3.

13. ®depMeHTH MUKPOOPTAaHU3MOB. DK30(DepMEHTHI 1 SHI0()EPMEHTHI.

14.  AspoOHoe apIxaHue. XMMHU3M IPOLIECCa U UCIIOIB30BAHUE SHEPTUM MUKPOOP-
raHU3MaMH.

15. AmnaspoOHoe nbixanue. Poiib HUTPATHOTO U CyNb(ATHOTO JBIXaHUS B KPYTOBO-
poTe a30Ta U CepHI.

16. bpokenue. XuMu3M mporiecca.

17. MacnsHokucioe OpokeHue. 3HaueHUe B IPUPOJIC U HAPOTHOM XO3SIICTBE.

18. CmmproBoe Opoxkenne. Bo30yauTenn u XumMus3m.

19.  Monounokucnoe Opoxenue. Bo3Oynurenn, Xumu3m, MpUMEHEHHE.

20. AmnadpoOHOe pa3loXKEeHHE KJIETUYaTKUA. 3HAUYCHHWE B MPHUPOJE WU AN MUTAHUS
YKUBOTHBIX.

21. Ilporeccs TpanchopMaIi COSTUHEHNN a30Ta. 3HaUYEHUE B TIPUPOJIE

22. Avmonudukanus (MUHEpaIn3aius) OEIKOBBIX BEIIECTB. 3HAYCHHUE B IPUPOJIE,
CEJIbCKOM XO3SIMCTBE U MIPU XPaHEHUU MPOJTYKTOB.

23. [enutpudukamnus. Bo3doyaurenu u xoa nporecca. XumMudeckas U Ouosiornye-
CKas ICHUTPU(DUKAIIHS.

24. Hutpudukanus. 3HaueHue mpoiiecca B MpUpPoJIe.

25. buonornueckas ¢uxcanus azora. CUMOMOTHYECKHE M HE CHUMOMOTHYECKUE
a30T(UKCATOPHI.

26. AmnadpobOHOe okucieHue ammuaka. OOIas xapakTepucThKa IMpoiecca, Bo30y-
JUTENN 3HAaYCHHUE B IPUPOJIC U IPUMEHEHHUE /ISl OYUCTKU CTOYHBIX BOJI.

27. MukpoOHble MOMyJIAUH. TUITBI MEXTOMYISIUOHHBIX B3aUMOJICHCTBHM.

28. BzaumopeiicTBHE€ MUKPOOPTaHU3MOB U pacTeHUu. Mukopusa.

29. IlpeBparmieHre MEKpOOpraHu3MaMu coeuHeHui S, Fe, P.

30. Mukpoopranuzmsl u 6uocdepa (movysa, BO3ayX, BOAA U IPYTrHe IKOJIOTHIECKUE
HUILIN).

31. Muxkpobuonorusi kak Hayka. Mcropus mukpoobuonoruu. Hayunas nesrens-
HocTh ®. Kowna, JI. [Tactepa, P. Koxa. OTkpbiTne anTuOMOTHKOB. OTIN4ms OakTepuii
OT DYKapHUOT.

32.  MukpocKomnus Kak KIaCCUYECKUI METOJ MUKPOOHMOJIOTHU U BUPYCOJIOTUH.

©o0o~N
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33.  MukpoOroiI0oruuecKie muTaTeIbHbIe CPEIbl.

34. Meroasl crepuiin3aluu, IPUMEHSIEMbIE B MUKPOOUOJIOTHH.

35. Ilpusnaku unentudukanuu (kiaccudpukaium) OakTepui.

36. KynpTUBHpOBaHHE MUKPOOPTaHU3MOB.

37. KonuyecTBeHHBIN yyeT MUKPOQIOPHI MOYBBI, BO3/1yXa, BOJIBI.

38. IIpuMeHeHHEe MUKPOOPTaHU3MOB U MUKPOOHOJOTUYECKUX MPENapaToOB B CEIlb-
CKOM XO34MICTBE.

39. TloBepxHOCTHBIE CTPYKTYpbl OaKTepuii: Karcyjiaa, MUKPOBOPCUHKH. JKryTuku
KaK JIJOKOMOTOpPHBIE OpraHou sl OakTepuii. CTpoeHne 6aKTepruanbHOTO KIYTHKA.

40. MemOpaHHBIif anmapat OaKTEepUid.

41. [uromna3zma OakTepHanbHOM KJIeTKH. bakrepuanbubiii renom. [lnasmuner. 1u-
TOTJIA3MATUYCCKUE BKIIOUCHHMS.

42. TlomBwxHOCTH OakTepwii. TakCHUCHI.

43. OOmas xapakTepuCcTHKa Mokosmuxcs (hopMm OakTepuil. DTanmbl 00Opa3zoBaHUs
BHAOCIIOP.

44. da3wl pocta GakTepuil B nepuoanueckon KyneType. Poct Gaktepuii B Hempe-
PBIBHOM KYJIBTYpE.

45.  CumOuno3bl IPOKAPHOT C PA3IMYHBIMU OpraHu3MaMu. Tumel cumonosa. 3Haue-
HUE 3TUX B3aUMOOTHOILIEHUH.

46. CnocoObl MUTAHUSA U MEXAaHU3MBI IOCTYIUJICHHS TUTATEIBHBIX BEIIECTB B KJIET-
KY.

47. Mertabonu3Mm (kaTaboJiu3M U aHa00IU3M) OaKTEpHil.

48. bpoxenue u apixanue. CX0CTBA U Pa3TUIHS MPOIECCOB.

49.  AnpobHoe apixaHune. XUMH3M Tpolecca U UCTOIb30BAaHUE DHEPTUU MUKPOOP-
TaHU3MaMH.

50. AmnaspobHoe apixanue. Pojab HUTpAaTHOTO U CyIh(ATHOTO ABIXaHUS B KPYTOBO-
poTe a30Ta U Cephl.

51. ®akTOophl pocTa MUKPOOPTaHU3MOB. AYyTOTPO(HHOCTH MUKPOOPTaHU3MOB

52. Ilepsas dopma cnuproBoro Oposkenust mo Heitbepry. Xumusm mporiecca, xa-
paKTEepUCTUKA €ro BO30yauTeNel, OM0I0rHuecKoe 1 MPakTHIecCKoe 3HaUYeHHe.

53.  Dddexr [lacrepa. buonornueckoe n npakrudeckoe 3HaueHue spdexra Ilacte-
pa.

54. MonouyHokucnoe Opoxkenue. Bo3Oyaurenu, XuMu3m, IpuMEHEHHUE.

55. AHa’poOHOE pa3lioKEeHUE KIETYATKU. 3HAYEHHUE B MPUPOJIEC U JUISl NMUTaAHUA
YKUBOTHBIX.

56. Oxkwucnenue nemIoa03bl. Bo30yauTenu u XuMu3M mpoiiecca.

57. Oxkwucnenue yrieBoaopoaoB. Pogb Mukpoopranu3zMoB B OHOpeMenUaluu 3a-
I'PS3HEHHBIX TTOYB.

58.  Ilpomeccel Tpanchopmalii COeIMHEHNI a30Ta. 3HaUYE€HUE B IPUPOJIE.

59. Mukpoopranuszmsl u 6uocdepa (moysa, BO3ayX, BOAA U IPYTHUe IKOJIOTUIECKUE
HUILIN).

60. bakrepun, ocymiecTBIsAONIE TOMO(DEPMEHTATUBHOE MOJOYHOKHCIIOE Oposke-
HUE.

61. bakrepun, OCyLIECTBISIONINE TeTepOPEPMEHTATUBHOE MOJIOUHOKHUCIOE Opo-
KEHHE.

62. KonuuecTBeHHBIN yyeT MUKPOQIOPHI MOYBBI, BO3/1yXa, BOJBI.
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63. IlpaBuia pabOTHl M TEXHUKH OE30MACHOCTH MPH pabOTe B MUKPOOHOJIOTHYE-
ckoii 1abopaTtopun. CBETOBOI MUKpPOCKOII (YCTpOICTBO, MpUHLIHKI paboTh). [IpaBuia
paboThl C UMMEPCHOHHOM CUCTEMOI MUKPOCKOTA.

64. LluToXMMHUYECKUE METOJIbI MCCIICAOBAHUS MUKPOOPTaHH3MOB

65. Mopdonoruueckue 1 KylIbTypaibHble IPU3HAKA MUKPOOPTaHU3MOB

66. ®u3zNOIOro-OGMOXMMUYECKHE PU3HAKH MUKPOOPTaHU3MOB

67. Mopdonorusa u GU3NOIOTHUI MUKPOCKONUYECKUX TpruboB. CrocoOsl pa3MHO-
XKEHHS TPUOOB DKOJOTUUECKUE TPYMIbl MUKPOCKOIMMYECKUX TPUOOB U MX MpaKTUYe-
CKO€ 3HauCHHE.

68. PerymstopHble CUCTEMBI MPOKAPHOT (MEXAaHU3MbI CAMOPETYJISIINH )

69. @OyHKUMOHANBbHAS CTPYKTypa CanpoPUTHON TPYIIMUPOBKH MOYBEHHBIX MUKPO-
OpPTraHK3MOB

6.3 Onucanmne nmokasarteJsieil 1 KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
HIKAJI OlleHNBAHUS

6.3.1 OueHo4YHbIE CPEACTBA TEKYIEr0 KOHTPOJISI YCIIEeBAEMOCTH

OueHka 3HAHUI NIPU ATTECTAIMU CTYAEHTOB B JOpMe YCTHOTO ONPOCa 1Mo
OmsieTamM, MPOBOJAUTCS MO CJIEXYIONIMM KPUTEPHUSIM:

OlleHKa «3a4YTe€HO0» BBICTABIIACTCS OOyYarOlMIEeMYyCs, €CIU: OH 3HAeT OCHOBHBIC
OTIpeJICNICHHS, TTOCIeI0BAaTENICH B M3JIOKEHUH MaTepualia, JEMOHCTPUPYET 0a30BbIC
3HAHUS JUCHUIUIMHBI, BJIaJeeT HEOOXOAUMBIMU YMEHUSIMHU U HaBBIKAMH MPU BHITIOJ-
HEHUU MPAKTUYECKUX 3aJaHUN.

OlleHKa «He 3a4TEeH0» BBICTABIISIETCS 00ydYarolemycsi, €clii: OH HEe 3HAeT OC-
HOBHBIX OMNpECICHUN, HEMOCIEI0BATEIeH U COMBYMB B M3JIOKEHUM MaTepualia, He
o0JiasiaeT onpeiesIeHHON CUCTEMOM 3HaHUM M0 NUCIUIUIMHE, HE B TIOJIHOM Mepe Bia-
JieeT HEOOXOAUMBIMU YMEHUSIMU M HABbIKAMU MPU BHITIOJIHEHUHU MPAKTUUECKUX 3a/1a-
HUH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHre JUCHUIINHbI

7.10OcHoBHAasl IuTEpaTypa

1. EmueB, B.T. Mukpobuonorus: yueOnuk s By3oB/ B.T.Ewmues,
E. H. Mumyctun. — 8-e uza., ucnp. u nomn. — Mocksa : U3narensctBo FOpaiir,
2021. — 428 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-06081-2. —
TekcT : anmexkTponHblid // ObpazoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/468659.

2. Mukpobuomnorus [Tekct] : ydeOHUK IS CTYJIEHTOB YUPEXKIECHUN BBICIIETO TPO-
dbeccroHanbHOTO 00pa3oBaHUs OOYUYAIOIMIUXCS IO HAMPABICHUIO TMOATOTOBKHU
"[lenarornyeckoe odpazoBanue " npoduns "buonorus" / A. . Herpycos, U. b.
KortoBa. - Mocksa : Akagemus, 2012. - 378, [1] c. : un ; 22 cm. - (Bsiciee nipo-
deccuonanpHoe obpaszoBanme) (Ilemarornueckoe obOpaszoBanue). - bubmuorp.: c.
375.

3. T'ocmanos, P.I'. OcnoBbl Mukpo6uosioruu : yueonuk / P.I'. 'ocmanos, A.K. I'anu-
yinuld, @.M. Hypranues. — CaunxTt-IlerepOypr : Jlans, 2020. — 144 c. — ISBN

49



978-5-8114-3936-2. — Tekct : onekTpoHHbIM // JlaHb : d3JIEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/131026

. MuxkpoOuonorus : yuebHoe nocodue / B. A. ConosbeB, O. H. Manemuesa, C. B.
Hukonaes, U. A. Kazapue. — Caunxr-IletepOypr : CIIGIJITY, 2017. — 72 ¢. —
ISBN 978-5-9239-0938-8. — Texkcrt : snekTpoHHbIN / JlaHb : 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/92883

7.2 lonosiHUTEILHAS JIUTEpaTypa

MukpoOroaornyeckas IHarHOCTHKA JIECOPACTUTEIBHOIO COCTOSAHUS NouB Cpen-
et Cubupu [Texcr] = Microbiological diagnostics of forest-vegetable condition
of Middle Siberia soils / H. JI. Copokun ; otB. pea. C. I'. Ilpokymkun, Poccuii-
ckas akaj. Hayk, Cubupckoe otn-uue, Uu-t neca um. B. H. Cykauesa. - HoBocu-
oupck : PAH, 2009. - 219, [2] c. : ui., Ta6u. ; 22 cm. - bubauorp.: c. 199-219.

Soil Microbiology, Ecology, and Biochemistry [Tekcr]. - 3d. ed. - Amsterdam :
Elsevier, 2007. - XX,532 p. : color il.

DKOJIOrusi MUKPOOPraHu3MoB [TeKkcT]| : yueOHMK AJis CTYJIE€HTOB YHHUBEPCUTETOB
no cnenuanbHoctu 012400 "Buonorus" u apyruM OMOJIOTMYECKUM CHEIUATbHO-
ctsm / A. . Herpycos, E. A. bonu-Ocmonosckas, B. M. I'opnenxo ; pea. A. U.
Hetpycos. - M. : Academia, 2004. - 268 c.

[amupo, A. C. MukpoOuonorus : yauednoe nocoodue s cro / . C. [lanupo. —
4-e n3p., crep. — Cankr-Ilerepoypr : Jlans, 2021. — 308 c. — ISBN 978-5-
8114-7063-1. — Texkct : anekTpoHHBIN // JIaHb : 2MeKTpOHHO-OMONMMOTeUHAs CH-
crema. — URL.: https://e.lanbook.com/book/154401

7.3 MeToanuecKue yKa3aHusi, peKOMEHIAUNH U IPyrue MaTepuajibl K 3aHATHAM

1. Tenmnep E.3., lunsuukoBa B.K., Ilepeepsena I'.U. IIpaktukym mo Muxpo6uo-
noruu. M.: Jlpoda, 2005.-256 c.

2. [Inemaxosa, B. V1. MukpoOuosnorus : yaueobnoe nocodue / B. U. [1nemaxosa, H.
A. Jlemena, T. U. Jlopenrens. — Omck : Omckuit 'AY, 2019. — 75 ¢. — ISBN
978-5-89764-826-9. — Tekcr : oanekTpoHHbI // JlaHb : BJIEKTPOHHO-
ounbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/126624

3. IIpakTukym mo o61miet Mukpoouosioruu : yuedbnoe nocodue / JI. C. MymroBa-
toBa, O. C. XKnanoga, O. II. boukapeBa, A. B. I'puniyta ; nox pegakuueir M. P.
KaprnioBoii. — Tomck : CubI'MYVY, 2016. — 213 c¢. — TekcT : 37eKTpOHHBIN //
Jlanp : AJIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/105938

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX [IJISI 0CBOCHUS TUCIUILINHBI
«MuKpOONOJIOTHYECKHI MOHUTOPUHT OKPY2KAIOIIEH Cpeabl»

1. On-line 6ubnmoreka http://www.bestlibrary.ru. Jloctyn He orpanuieH

2. Hayunas oubimorexa MI'Y http://www.lib.msu.su. Jloctyn He orpaHuueH

3. I'ocynapcTBeHHass myOJMYHAsT HaydHO-TEeXHHMUYecKas Oubimorexka Poccum
http://www.vavilon.ru/. Jloctym He orpaHu4eH

4. DnexkTpoHHbIE cioBapu http://www.edic.ru. JlocTym He OrpaHUYeH.
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https://e.lanbook.com/book/131026
https://e.lanbook.com/book/126624
http://www.bestlibrary.ru/
http://www.lib.msu.su/
http://www.vavilon.ru/
http://www.edic.ru/

5. CoOctBeHHas 2yIeKTpoHHasi OubamoTexka. CBHUIETENBCTBO O peructparuu JP
No 20163 oT 03.06.2014 T. Hoctyn HE OTpaHUYEH.
http://pgsha.ru/web/generalinfo/library/elib/

6. Cucrema 'APAHT: snexkTpoHHBIA NEPUOAMYECKUN CIPABOYHHUK [DIIEKTPOH-
HBIN pecypc]. — DaekTp.aad. (7162 Mo: 887 970 nokymentoB). — [b.u., 199 -]
(HdoroBop Ne746 ot 01 staBapst 2014 r.); Cpok He orpanudeH. Jloctyn u3 Kop-
IIyCOB aKaJEMUHU.

7. OBbC u3natenbckoro ueHrpa «Jlanwy - «BerepuHapHs U CEIbCKOE XO3SMCTBOY,
«JlecHoe x03s1iicTBO U ecourkenepHoe aeno», (Konrpakr Ne84/16 -EJI ot 07
HOs10pst 2016 1.);«HKxenepHO-TexHUYECKUEe Haykn», «MHpopmaTukay, «Tex-
HoJioruu nuiieBbIx pou3BoACTBY (Kontpakt Nel3/17-EJl ot 10 ampens 2017
r.). http://e.lanbook.com/ Jloctyn He orpaHuveH.

8. DnekTpoHHO-6nMbIMoTeuHas cucrema «OBC FOPAWT www.biblio-online.ru
(Kontpakr Ne07/17 —E]J] ot 30 mapta 2017 r.). locTymn He orpaHu4eH

9. UznmatenscTBO KOpaitT-Mocksa urait.ru

10.Poccuiickoe obpazoBanue. denepanbHbiii moptan http:// www.edu.ru Jloctyn
HE OTPaHUYEH.

11.Poccuiickas rocygapctBeHHas oudmauoreka http:// www.rsl.ru Jloctyn He orpa-
HUYCH.

12.®EPMEP.RU - rnaBubiii pepmepckuit moptan http://www.fermer.ru/ Jloctyn
HE OTpaHUYEH.

13.ATPOITIOPTAUJIL. HNHpopmManmoHHO-TOMCKOBAsI cucrema AIIK
http://www.agroportal.ru JlocTymn He orpaHudeH.

8.1 ba3bl JaHHBIX, THPOPMAIMOHHO-CIIPABOYHbIE M MOUCKOBbIE CUCTEMbI

1.  Wikipedia.org

2. microbiologu.ru — mouckoBas cuctemMa 1Mo MUKPOOHOJIOTHH.
3. Smikro.ru — mouckoBasi CHCTeMa 10 CAHUTAPHOU MHUKPOOHOJIOTHH
4.  Ba3bl JaHHBIX, HHOOPMAIIMOHHO — CIIPABOYHBIC U TIOMCKOBBIC CHCTEMBI:

AIIEKTPOHHO- OMOIMOTEeYHas cuctema, yandex.ru, google.ru, rambler.ru.
5. www.medmicrob.ru — 6a3a 1aHHBIX 110 00IIel MUKPOOHOIOTHH.
6. WWW.SMIKro.ru — mouckopasi cuctemMa 1o CaHuTapHOH MHUKPOOHOJIOTHH.
7. http://window.edu.ru — goctyn k oOpa3oBarenbHbIM pecypcam «EauHoe
OKHOY.

9. Onncanue MaTepPUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOM ISl OCYIIIeCTBJIe-
HHs1 00pa30BaTEJbHOI0 MpoIecca Mo JUcCUUInHe «MUKpPOOHOoJIornyecKui
MOHHUTOPHHI OKpY KalolIe cpeabb)

JIst IEKIMOHHOTO Kypca HeoOXOoJuMa KOMIBIOTEpHAsI TEXHHUKA C MYJbTHUME-
IUUHBIM 00eCIIEUEeHUEM.

Jlns mpoBefieHUsT Ta0OPAaTOPHBIX 3aHATHM MO JUCHUILUIMHE «MHKpPOOHOIOTH-
YECKU MOHUTOPUHT OKPY’KAIOIIEH Cpeabl» HeoOXoauma J1abopaTopusi, OCHAIIICHHAS
ra3o- ¥ BOAONPOBOAOM, BEHTWIsIUEW, Y D-nmamMnaMu Uil CTEPUIM3ALUHA TOMEIlIe-
HUW, JTaMHUHApaMUd U MHUKPOOHMOJOTHUYECKUMH OOKCaMU, CTEPUIIU3AIMOHHON TEXHU-
KOH (aBTOKJIaBbI, CTEPIIIM3AIMOHHBIC TITIKA(]BI), TEPMOCTATAMH, aHAIPOCTATAMH, CBE-
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TOBBIMH MHUKPOCKOIIaMH, Xpomatorpadamu, pH-merpamu, meiikepamu, BOASHBIMU
OaHsIMHU, TECT-CUCTEMaMH Ul HISHTH(PHUKAIMA MHKPOOPTaHU3MOB, JIAOOPATOPHON
MIOCYIOH, MMOCYZAOMOCYHON MAIIWHOM, JUCTUIISATOPOM, XOJOAWIBHUKAMU IS Xpa-
HEHHS KOJUIEKIIMM MHUKPOOPTaHU3MOB M OOpa3loB M HEOOXOTUMBIMHU PEAKTHUBAMU
JUIS IPUTOTOBIICHHSI MTUTATEIBHBIX Cpell, HAOOPOM Kpacurenel, KOMIIbIOTepHas TeX-
HUKa C MYJbTHUMEIUIHBIM obecneueHueM. Kpome 3Toro HeoOXoauma KOJUIEKIIHS
KYJIbTYp MUKPOOPTaHU3MOB U KOMIIBIOTEPHAS TEXHUKA C MYJIbTUMEIUIHBIM oOecrtie-
YCHHUEM.

Tabmuna 7

Caenenusi 00 00ece4eHHOCTH CIIEHUATH3UPOBAHHBIMYU Ay IUTOPUSAMH,
Ka0uHeTaMu, JadopaTopusiMu

HanMeHOBaHHe CHENHATBHBIX MOMe-
IIeHUH U MOMeIIleHuH )11 CAMOCTO- OCHAIIIEHHOCTH CIEHAJLHBIX TOMEIEeHHI 1 I10-
TeJIbHOI padoTshl (9 yueOHOro Kopmyca, MeILleHU 1JIs CAaMOCTOSTeIbHOMH padoThI™*
Ne228, 229, 231 ayauropumn)
1

2

Kopr. Ne 9, ayn. 228 1. Mukpockor JIOMO 4 wt. (Mus. Ne 553890/16,
Mus. Ne 553890/17, MuB. Ne 553890/18, 1MuB. Ne
553890/19).

2. Mukpockon «Aksenon» 15 mr. (MuB. No
558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
Wus. Ne 558457/32, uB. Ne 558457/33, uB. Ne
558457/34, uB. Ne 558457/35, uB. Ne 558457/36,
HuB. Ne 558457/37, luB. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

3. Tepmocrar 6uonoruueckuit BD 115 2 mt. (UHB.
No 558444/4, Viu. Ne 558444/5).

4. Becol Texuuueckue dnekTponHsie SPU 401
OHAUS 1 mrr. (MuB. Ne 35078/3).

5. MukpoOuosiornueckuii mpoOo0TOOPHUK BO3TyXa
ITY 1B 1 . (558453/1).

6. Berrsoxnoit mikad 1 mr. (MuB. Ne 558626/2).

7. Jlamunapusiit 6okc BJI-22-600 1 mt. (MHB. Ne
558459/1).

8. Hkad mist xpanenus peaktusoB 1 mwt. (MuB. No
558623/4).

9. Crynbst 13 mr.

10. Ctonsl 15 mir.

Kopn. Ne 9, ayn. 229 1. Mukpockor JIOMO 10 mr. (MuB. Ne 553890/5,
NuB. Ne 553890/6, NuB. Ne 553890/7, Nus. Ne
553890/8, NuB. Ne 553890/9, MuB. Ne 553890/10,
NuB. No 553890/11, MuB. Ne 553890/12, UuB. No
553890/13, NuB. Ne 553890/14, Nua. Ne 553890/15).
2. Mukpockon «AxBenon» 14 mt. (MuB. Ne
558457/15, uB. Ne 558457/16, NuB. No 558457/17,
NuB. Ne 558457/18, UuB. Ne 558457/19, NuB. Ne
558457/20, uB. Ne 558457/21, NuB. No 558457/22,
WuB. No 558457/23, Nus. Ne 558457/24, Nus. Ne
558457/25, uB. Ne 558457/26, uB. No 558457/27,
WuB. Ne 558457/28).

3. Tepmoctart 6uonorudeckuit BD 115 3 mt. (MHB.
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No 558444/1, IuB. Ne 558444/2, NuB. Ne 558444/3).
4. Becol Texuuueckue anekTpoHHsie SPU 401
OHAUS 1 mrr. (MuB. Ne 35078/2).

5. MukpoOuonorundeckuii mpoOoOTOOPHUK BO3TyXa
ITY 1B 1 wrr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 wr. (Mus.
Ne 558456).

7. Ilpubop BakyyMHOTO (pUIIBTPOBAHUS JJIS aHATHU3A
BozbI (BakyymHas crannus) [IB® 35/3b 1 mr. (MHB.
No 558454).

8. Jlamunapnsiii 6oxc BJI-22-1200 1 mt. (MHB. No
558451/2).

9. llIxad nns xpanenus peaktuBoB 1 mT. (MHB. No
558623/2-3).

10. Crynbst 13 wir.

Kopm. Ne 9, ayn. 231

1. Muxkpockorn JIOMO 4 mit. (MaB. Ne 553890/1,
Hus. Ne 553890/2, us. Ne 553890/3, Nus. Ne
553890/4).

2. Mukpockon «AxBenon» 14 wt. (MuB. Ne
558457/1, nB. Ne 558457/2, uB. Ne 558457/3, Hus.
No 558457/4, uB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, Nus. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
Hus. Ne Mnas. Ne Muas. Ne 558457/12, UuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctar 6uonorudeckuit BD 115 1 mr. (MHB.
No 558444/4).

4. Muxpobuosnornueckuit mpoOOOTOOPHUK BO3AyXa
ITY 1B 1 wr. (MaB. Ne 558453/1).

5. Becbl TexHuueckue snektpoHHsle SPU401
OHAUS 1 mt. (MuB. Ne 35078/1).

6. Bormspkao# mkad 1 mr. (MaB. Ne 558626).

7. llkad BanmanoycTONYMBBINA 1 1IT.

8. MynbpTUMe IUHHBIN TPOEKTOp 1 1WT.

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/1).

10. Crynbst 13 mr.

11. Cronpl— 17 mwir.

LlenTpanpHast HayuHasi ONMOIIMOTEKa UMEHU
H.U. XKene3znoa YuranbHbli 3a1 nepuoanye-
CKHX m3/anuii (kab. Ne 132)

Komnerorepsl — 1 mt. Cromnsl — 28 mr. [Tepuoanye-
CKHE M3/IaHus B OTKpbITOM joctyre Wi-fi

LlentpanpHas HayyHast OMOTUOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHbIi YATAIB-
HbIH 3a11 (kab. Ne 133)

Kowmmerorepsr — 17 mt. Ctomsl — 28 mT. Y4yeOHas u-
TepaTypa B OTKPBITOM JIOCTYIIE

entpanpHas HaydHast OMOIMOTEKA UMEHHU
H.N. ’)KeneznoBa KomnbroTepHbIN YnTaNb-
HbIH 3a71 (kKab. No 144)

Kommnerotepst — 20 wmt. Cronst — 39 mr. Wi-fi

LlentpanbHas HayyHast OMOITMOTEKA UIMEHU
H.N. XKene3znosa CripaBouHo — 6M0IHMO-
rpaduueckuit otaen (kad. Ne 138)

Komneroreps! — 2 mt. Ctosnel — 13 . CipaBo4HbIe
u oubmorpaduieckue u3IaHus B OTKPBITOM JTOCTY-
ne Wi-fi

IlenTpanpHas HaydyHass OMOIMOTEKA UMEHHU
H.N. J)Keneznosa Xosur 2 ataxa (3an Tpa-

Cronel — & mr. Wi-fi
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JTUTIIMOHHBIX KaTaJIOTOB)

LlentpansHas HayyHast Oubnuoreka umenn | Kommbrotepsl — 4 mt. Cronsl — 12 mt. CipaBouHbIE
H.N. Xene3znosa Otaen OMGIMOTEUYHOTO u ouOmorpaduveckue u3anus, yacOHas Jurepary-
00CITy)KMBaHWUsI 110 HAIIPABICHUIO MEXaHU- | pa B OTKpbITOM jnoctyne Wi-fi

KM 1 SHepreTuku (27 yd. kopmnyc) Ynurans-
HBI 321 (kab. Ne 202)

LlenTpanpHas HayuHas Oubnmoreka umeHn | Kommbproreps! — 3 mt. Ctosbl — 15 mT. CripaBo4HbIS
H.U. XKeneznoa Otaen OMOIMOTEYHOTO u bubnmorpaduyeckue U3gaHus, MEPUOAUKA B OT-
00cIyXKMBaHUS 0 HAIIPABIICHUIO ITPUPO- KkpbiToM noctyre Wi-fi

000yCcTpOHCTBO (28 yu. Kopryc) Y4eOHbIi
YuTaIBHBIN 31 (kab. Ne 223)

LlentpansHas HayuHast Oubnuoreka umenu | Kommbrotepsr — 13 . Cronsl — 45 mt. CripaBo4HbIe
H.U. Kenesnosa Otnenn 6MOIMOTEYHOTO u oubmmorpaduieckue u3Ianus, MepruoIuKa B OT-
00CITy’)KUBaHHUSI 110 HAITPABICHUIO MTPHPO- KkpbiToM foctyre Wi-fi

n000ycTpoicTBO (29 yu. kopryc) Hayunsiii
YUTAJIBHBIN 3a11 (kab. Ne 123)

Oo6mexutre Ne®. Komuara st caMoIo- TeneBuzop, 10cka, OOJBIION CTO Ha 12 YenmoBek,
TOTOBKH CTYJIbS

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. MeToanueckne PeKOMEeHIaAlUMA CTYACHTAM 110 OCBOCHHUIO JUCIHUILINHDbI

3aHATHS MO JUCHMIUIMHE TPOBOJSTCS B CIEMAIbLHO 000PYI0BaHHOM jabopa-
topun. JIJIs momycka K MPOBEACHHUIO JAOOPATOPHBIX 3aHATHH ydYalluecs TOJDKHBI
OBITh O3HAKOMJICHBI C TEXHUKON O€30MMaCHOCTH U TIpaBUiiaMU pabOThl B MUKPOOHOJIO-
rudeckoit mabopatopuun. Ha Bcex 3aHATHSX CTyACHTHI 00s3aHBI OBITH B OEJBIX Xaja-
Tax, KaKIbIi MMEEeT CBOe pabodee MeCTO, OCHAIICHHOE BCEM HEOOXOIMMBIM IS
poBeieHust T1adbopatopHoro 3ansTus. Pabora B mabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. YdYalIuecs MOCJe BBIMOTHEHUS PaOOThI, 3aHOCAT TMOJIYYCHHBIC De-
3yJbTaThl B pabOuyI0 TETPasib, 0GOPMIISIOT UX B COOTBETCTBUU C TPEIbIBISICMbIMH
TpeOOBAHMSIMHU, TIOCTIE YETO 3alTUIIAIOT padoTy y MperoaBaTers.

Cno’XKHOCTh YCBOCHHUS MaTepHalia TUCIHUIUIMHBI 3aKIF0YaeTCs B OOJIBIIOM 00b-
eMe HMH(OopMaIuu, KOTOPYI0 HEOOXOIMMO 3allOMMHATh (JIATUHCKUE Ha3BaHUs, (u-
3MOJIOTUYECKUE OCOOEHHOCTU, PACIPOCTPAHEHUE B MPUPOJE, MOPPOJIOTUIO U T.1.)
MO3TOMY YCBOCHHE MaTepHalia JUCUUILTUHBI JTOHKHO MPOUCXOAUTH MOCTENEHHO U
HEIMPEPHIBHO OT 3aHATUA K 3aHATHIO. OT U3y4YEeHUs] CBOMCTB U OCOOEHHOCTEN MUKPO-
OpraHU3MOB K MOHUMAHMIO UX POJIK B OMocdepe U )KU3HU YelIOBEeKa.
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10.1. Buabl u ¢popmMbl 0TPAOOTKH NPONYIIEHHBIX 3aHATHIA

CrTyaeHT, MpOIyCTUBIIMK 3aHATHE O0s3aH B JIBYXHECJIbHBIA CPOK BO BHE-
YpOYHOE BpeMsi, B COOTBETCTBUU C PACIHCAHUEM OTPAaOOTOK, BHITIOIHUTH MPOMYIICH-
Hoe JIP. J[71s1 3TOro He06X0AMMO CaMOCTOSITENIFHO MPOPAOOTATh MPOMYIICHHYIO TEMY,
orpabotats JIP u 3ammTuTh paboty y nexypHoro npenoaasatens. [locie atoro cae-
JaTh COOTBETCTBYIOLIYIO 3allMCh B KypHAJIE 10 YUETY OTpaOOTaHHbBIX 3aHATHI.

[Ipy HEBO3MOXKHOCTH OTPAaOOTATh 3aHATHE B PEKOMEHYEMbIE CPOKHU, CTYACHT
IUIIET KOHCIIEKT U 3alojHseT B paboyeil TeTpaau TabJUIbl, OTHOCSILUECS K MIPOITy-
IIEHHOH TeMe, 3aTeM 3allUIlaeT padoTy y IpernoaaBaTels.

11 MeToauyeckne peKOMEHIAMHU MPeNnoAaBaTe/IsiM 10 OPraHu3anun 00y4eHust
10 JUCHHUILUIUHE

J171st ocBOeHuUs 1a00paTOPHOTO MPAKTUKYMa HEOOXOIUMO JIEITUThH CTY/ICHTOB Ha
HeOonbIre rpynmsl (10-12 yenoBek) a1 obecniedeHns 0€30MacHOCTH MPOBOIMMBIX
paboT ¥ MOBBINICHUS Ka4eCTBa O0yUEHHUS.

C nenbio co3ianus ycloBui st ooecniedeHus 3(h(PEeKTUBHOTO UCTIOIb30BaHUS
y49eOHOTO BPEMEHH, JaHHBIC TPYIITHI HA 3aHATHUSIX ICIATCS Ha Opuraasl mo 2-3 Jeno-
Beka. PaGora Opuramamm co3maeT YCIOBHS IS OJHOBPEMEHHOTO BKIIFOUCHHS B
y4eOHBIN MPOIECC BCEX CTYICHTOB 0€3 MCKIIOYCHUS, MPOUCXOIUT COBMECTHASI T1O0-
3HaBaTENbHAS JCATEIBHOCTD, CO3/TaETCS Cpesla 00pa30BaTEIIBHOTO OOIICHUS U peallu-
3yeTCsl IPUHITUTT OOPaTHOM CBSI3H.

12 OcoOeHHOCTH peasu3aluy JUCHUIINHBI 1 HHBAJIU/IO0B U JIUIL €
OrPpAaHUYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-Tiearorn4eckuii CocTaB 3HAKOMUTCS € TICUXOJOTO(U3UOTIOTH-
YECKUMH OCOOCHHOCTAMH OOYYaroIIMXCsS WHBAIHUIOB U JIMIl C OTPAaHUYCHHBIMUA BO3-
MO>KHOCTSIMH 3JI0POBbS, UHJIMBUIYAIbHBIMH MPOTpaMMaMy peaOUITUTAIIUN UHBAJIH-
noB (mpu Hanmuuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS O~
JIEp’KKa TPENoIaBaHus TICUXO0JIOTaMH, COLMAIbHBIMU PAOOTHUKAMU, MPOILIEAIIUMHU
MOJTOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBUM C METOAUYECKMMHU pekomeHAanusMu MuHoOpHayku PO B
Kypce MpeoiaracTcsl UCIOJIb30BaTh COIMATbHO-aKTUBHBIE B PE(ICKCHBHBIC METO-
Tl OOYYCHHMS, TEXHOJOTUH COMOKYIBTYPHON peadMIINTAINN C 1IETBI0 OKa3aHUs T10-
MOIIIM B YCTAHOBJICHUH TTOJTHOIIEHHBIX MEKIMYHOCTHBIX OTHOIIEHUH C IPYTUMU CTY-
JEHTAaMH1, CO3JAaHHM KOMQPOPTHOTO IICHXOJOTHYECKOTO KIIMMaTa B CTYACHYECCKOM
rpynme. [lonbop u pa3paboTka ydeOHBIX MATEPUAJIOB MPOU3BOIATCS C YUETOM
MPEIOCTaBIICHUSI MaTepUaia B Pa3IuYHbIX (pOpMax: ayuaibHOM, BU3YAIbHOMU, C HC-
MOJIb30BAHUEM CIEITUATBHBIX TEXHUUYECKUX CPEJICTB U MH(OPMAIIMOHHBIX CHCTEM.

CormacHo TpeOOBaHUAM, YCTaHOBJICHHBIM MuHoOpHayku Poccun k mopsiaky
peanu3aiuyu 00pa30BaTEIIbHON NEATETLHOCTH B OTHOIICHUM WHBAJIMIAOB M JIUIl C
OB3, He00X0IMMO UMETH B BUAY, UYTO:

1. nHBanuAbl U Juia ¢ OB3 mo 3peHuto UMET NpaBo MPUCYTCTBO-

BaTh HA 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIINM O0yJaromeMycs: He-

00X0JIUMYIO ITOMOIIIb;

2. uHBamuAbl 1 uia ¢ OB3 no ciiyXy UMeroT npaBo Ha MCIOJIb30Ba-

HUE 3BYKOYCHJIMBAIOILIEH amnmapaTyphl.
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[Ipu npoBeAeHUN MPOMEKYTOUHOM aTTeCTAallMU MO JUCHUIUIMHE OoOecreuunBa-
€TCsl COOJTIOJICHHE CIIEYIONTUX OOIUX TPEOOBAHUM:

o POBEJICHUE AaTTECTallud [JIsi MHBAJIUAOB B OJIHOM ayJIUTOPHUH

COBMECTHO C OOYyYalolUMHKCS, HE SIBISIONMMUCS MHBAIMJIAMH, €CIU ATO HE

co37aeT TPYAHOCTEH JISI WHBAIHMIOB W WHBIX OOYYAIOUIUXCS TPU MPOMEXKY-

TOYHOM aTTECTalUH;

o MPUCYTCTBUE B ayJUTOPHHM aCCUCTEHTa (aCCHCTEHTOB), OKa3bIBa-

IOIEro OOyJaronuMcsl WHBAUAAM HEOOXOIUMYI0 TEXHHUYECKYIO IMOMOIIh C

Y4€TOM UX UHAUBUIYAIbHBIX 0COOCHHOCTEHN (3aHATh pabodee MecTo, IepeIBU-

ratbCsi, MPOYUTATh U ODOPMUTH 3aJaHUE, OOIIATHCS C IK3AMEHATOPOM);

o M0JIb30BaHUE HEOOXOIUMBIMHU OOYYaIOIUMCSI MHBAJIMJAM TEXHU-

YECKUMHU CPEACTBAMU NPU MPOXOKICHUH MPOMEKYTOUHON aTTECTAIUU C yde-

TOM MX UHJUBUIyAJIbHBIX OCOOCHHOCTEN;

o obecriedyeHue BO3MOXKHOCTH O€CHpPENsITCTBEHHOTO JO0CTyIa 00Yy-

YaIONUXCS MHBAIN/IOB B ayIUTOPHH, TyaJeTHBIC U JPYTUE MOMEIICHUS, a TaK-

K€ UX MPeOBIBaHUS B YKA3aHHBIX TTOMEIIICHHUSIX.

[To nmucrkMeHHOMY 3asBIICHHUIO 00YYaroIIerocsi MHBAINAA MPOIOKUTEIbHOCTh
MPOXOKJICHUS HUCIIBITAaHUS TPOMEXKYTOYHOM arTecTanuu (3ayera.) 00ydarolmuMmcs
WHBAJIMJIOM MOXXET ObITh YBEJIMYEHA [0 OTHOIICHUIO K YCTAHOBJIICHHOW MPOIO0TIKH-
TEJIBLHOCTH €T0 ClIavu:

o IPOJIOJDKUTEILHOCTh CIaYM WCIIBITAaHUSI, TTPOBOJUMOTO B MHCh-
MEHHOU Qopme, - He Oosiee uem Ha 90 MUHYT;
o MPOJIOJDKATEILHOCTh TTOATOTOBKH OOYYaIOMmIEerocsi K OTBETY, MPO-

BOJIMMOM B YCTHOU (popme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBucuMOCTH OT WHIUBUIyaAJIbHBIX OCOOEHHOCTEH, oOydaronuxcs ¢ OB3
YHuBepcuteT 00ecrieunBaeT BHIMOJHEHUE CISAYIOMUX TPeOOBaHUMN MPHU MTPOBEACHUH
aTTeCTaINH:

a. JUTSI CIICTIBIX

o 3a/laHusl ¥ UHBIE MaTepHAIIbl JJII MPOXOKIACHUS MTPOMEKYTOUHON
aTTecTar O(POPMIISIOTCS B BHUJC DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIIBIO KOMITBIOTEpA CO CIEIUATU3UPOBAHHBIM TIPOTrPAMMHBIM OOecTiede-
HUEM JUTSI CIICTIBIX, JTMO0 3a4UTHIBAIOTCS aCCHCTEHTOM;

o IUCHMCHHBIE 3aJaHUs BBIMOJIHSAIOTCS OOyJaromuMucs Ha Oymare
penbedHO-ToYeUHbIM TIprudTOM Bbpaiinsg i Ha KOMIBIOTEPE CO CIECIHATIN3H-
POBaHHBIM TIPOTPAMMHBIM 00ECIIEYCHUEM JTsI CIETIBIX, JTHOO0 HATUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o MpU HEOOXOAMMOCTH OOYYAIOITUMCS TIPEOCTABIISETCS KOMIUICKT
MMMCBMEHHBIX MPUHAIICKHOCTEH 1 OyMara I MUchbMa peabeHO-TOUCUHBIM
mpudToM bpaiinsg, KOMIBIOTEp CO CHCIHATM3UPOBAHHBIM TIPOTPAMMHBIM
0o0eCIIeYeHUEM IS CIICTIBIX;

b. s cnaboBuasAIuUX:

o 3aJlaHusl U UHbIE MaTepualbl JUIs clayu 3adeta O(OopMIIIOTCA
YBEJIMYEHHBIM HIPU(TOM;

o o0ecreunBaeTcs MHAUBUAYaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE

MmeHee 300 Jrokc;
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° Py HEOOXOJIUMOCTH OOYYAIOIIUMCS TPEAOCTABISACTCS YBEITUYH-

BAIOIIIEE  YCTPOWCTBO, JOMYCKAETCA  HCHOJIb30BAaHUE  YBEJIMYUBAIOIIMX

YCTPOMCTB, UMEIOIITUXCS Y O0yJarOITUXCS;

C. JUISL TIIYXUX U CIAOOCTBIIIAIINX, C TSHKEIBIMUA HAPYIICHUSIMHU pe-

Yu:

oOecrieunBaeTCsl HalU4yue 3BYKOYCHJIMBAIOUIEH amnmapaTypbl KOJJIEKTUBHOIO
MOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYAIOIMIUMCS TPEIOCTABISETCS 3BYKOYCHUIIH-
BAIOIIIAS AIapaTypa UHAMBUIYAIBHOIO MOJIb30BAHUS;

10 UX JKEJIAHUIO UCTIBITAHUS IPOBOJATCS B MUCbMEHHOM (hopMme;

d. JUISL JIUL] C HapYLICHUSIMUA OMOPHO-/BUTATEILHOTO armapara (Ts-

JKEJTBIMU HapYIICHUSIMU JIBUTATEIbHBIX (DYHKIIUNA BEPXHUX KOHEYHOCTEH WIIH

OTCYTCTBHEM BEPXHHMX KOHCUHOCTEH )

° IMMCbMEHHBIE 3aJ]aHUsI BBIMOJHAIOTCS OOYYarOIIUMHUCS Ha KOMITb-

I0TEPE CO CIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECIICUCHUEM I HAJUKTO-

BBIBAIOTCS ACCUCTEHTY;

° 10 UX JKEJIAaHUIO MCIIBITAHUS IPOBOJIATCS B YCTHOM (hopme.

O HeoOXxoanMMOCTH O0EeCreYeHHs CIeNUaIbHbIX YCIOBHMA JJIs MPOBEACHUS aT-
TeCTaIMU 00YYaIOIIUIICS TOJKEH COOOLIUTh MUCAMEHHO HE TMO3/IHee, ueM 3a 10 quei
70 Hadasia atrectanuu. K 3asBiIeHUIO MPUIararoTCsl JOKYMEHTHI, TTOATBEPIKIAIOIINE
HaJu4yue y oOydJaromerocss MHAUBUIYaIbHBIX OCOOCHHOCTEH (IIPH OTCYTCTBHH YKa-
3aHHBIX JIOKYMEHTOB B OpraHuzamnuu). [Ipu HEoOXOAMMOCTH Il OOyYarOIIUXCS C
WHBAJIMIHOCTHIO MPOLICTypa OIICHUBAHUS PE3YIbTATOB OOYUCHHUS MOYKET ITPOBOAUTH-
Csl B HECKOJILKO ATaroB.

IIporpammy paspadoraJ: ct. npen. J[.B. CHerupes
«14» aBrycra 2022r.
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PEILHEH3USA
Ha padouyro nporpammy aucuuniannabl b1.B.J[B.04.02
«MuKpOOHOJI0rHYeCKUIT MOHUTOPHHT OKPYKAKIIEH cpeabl»
®I'OC BO no nHanpasJienuro 35.03.01 JlecHoe 1eji0 HANPaBJIECHHOCTH
JlecHoe u JieconmapkoBoe X03CTBO (KBaTH(UKANMS BbIIYCKHUKA — 0aKaJIaBp)

Mocwunoii Jlroqmunon BragumupoBHoi mpodeccopom kadeapsl sxonorun Poc-
CUICKOr0 rocyiapctseHHoro arpapaoro ynusepcurera — MCXA um. K. A. Tumupsze-
Ba (PTAY-MCXA um. K. A. Tumupszena), JOKTOp OMOJOTMYECKUX HAyK (gajiee mo
TEKCTY PELEH3EHT), MIPOBeeHa peleH3usi padouell mporpaMmMbl TUCHUILTUHBI «MHKpPO-
OMOJIOTMYECKU MOHHMTOPUHT OKpykatomiehd cpeapi»- ®I'OC BO mo HampaBieHHio
35.03.01 Jlecnoe aeno HampaBieHHOCTh JIECHOE M JI€COMApPKOBOE XO3SIMCTBO pa3pado-
tanHO B DI'BOY BO «Poccuiickuil rocyJapCTBEHHbIM arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBay», Ha kadeape MUKPOOHOIOTUU U UMMYHOJIOTUH (pa3-
pabotunk CuerupeB [1.B. crapmmii npenonaBarens kadenapsl MUKPOOHOJIOTUU U UMMY-
HOJIOTHN).

PaccMoTpeB mpeAcTaBlIeHHbIE HAa PELEH3MI0 MaTepualbl, PELEH3EHT MpULIET K
CJIEAYFOIIMUM BBIBOJAM:

1. [IpenbsaBnennas pabouas mnporpamma AUCHHUIUIUHBI «MHUKPOOHOIOTHYECKHIA
MOHUTOPHUHI OKpYy»Karolen cpenpl» (nanee mo tekcry Ilporpamma) coomeemcmeyem
tpedoBanusmM OI'OC BO mo nampasnenuro 35.03.01 JlecHoe nmemo. IIporpamma codep-
Jlcum  BCE OCHOBHBIE Da3jielibl, coomeemcmeyem TpeOOBaHUSIM K HOPMATUBHO-
METOJAMYECKUM JIOKyMEHTaM.

2. IIpencraBnennas B [Iporpamme akmyanpsnocms yueOHON TUCIUILTUHBI B paM-
kax peammmsaruu OIIOIT BO re noonesxcum comuenuro — aucuuiinHa « MuUK-
POOHOJIOrMYECKUIT MOHUTOPUHT OKPYKAIOIIEH Cpellbl» BKIIIOYEHA B BapHa-
TUBHYIO YacTh JUCLUUIUIMH MO BHIOOPY 00pa3oBaTeILHON MPOrpaMMbl Oaka-
maspuara — b1.B./IB.04.02

3. Ilpencrasnennsie B Ilporpamme yenu MUCHUILTUHBI coomeemcmsyom Tpedo-
BanusaM ®I'OC BO nanpasnenus 35.03.01 JlecHoe aeno

4. B cootBerctBuu ¢ Ilporpammoii 3a gucturmumHoi «MuUKpoOHOIOru4ecKuii
MOHHUTOPHUHT OKpY’Kalollel cpebl» 3akperuiensl yauBepcanbhbie (YK — 1) u npodeccu-
oHanbHble ([IKoc — 2) kommerennuu. ducrummmaa «MUKpOOHMOIOTUYECKUA MOHUTO-
PUHT OKpyKarouied cpenp» M mnpeicTtaBieHHas lIporpamma cnocobma peanuzosams
KOMIIETEHLIMIO B OOBSIBICHHBIX TpeOoBaHUAX. KoMIeTEeHIIUs He gbl3blieaen coMHeHUs B
cBeTe TpodeccHOHATBbHOM 3HAYMMOCTH M COOTBETCTBUS COACPIKAHUIO TUCITUTUTHHBI
«MuUKpOOHOIOTHYECKUIT MOHUTOPUHT OKPYXKAIOILIEH Cpelib»

5. Pesynomamul 00yuenusa, npeacrtaBieHubie B [[porpaMMe B Kateropusx 3HaTh,
YMETb, BIAJIETh coomeemcmayom CueluPpUKe U COACPKAHUIO TUCIUILIUHBI U 0eMOH-
CMPUPYIOm 803MOACHOCHIb TIOITYUYEHUS 3asIBICHHBIX PE3yJIbTaTOB.

6. O0mast TpyHOEMKOCTh NUCHUIUIUHBI «MUKPOOUOIOTUYECKUH MOHHTOPUHT
OKpY>KaIoIIel CpeIb» COCTaBISAET TpU 3au€THBRIX eauHUIIBI (108 yacoB).

7. Undopmanus 0 B3aMMOCBSI3M M3yYaeMbIX AMCLUUILIMH U BOIPOCAM HCKIIIOUE-
HUsl AyONMpOBaHUS B COJEPNKAHUU JUCUUIUIUH coomeemcmeyem JeUCTBUTEIbLHOCTH.
Juciumummaa «MUKpOOHOTOTHYECKUH MOHUTOPHHT OKPYXKAIOIIEH Cpebl» B3aUMOCBSI-
3aHa ¢ apyrumu auctmminHamMu OIIOIT BO u YdyeOHoro mnaHa mo HampaBJICHUIO
35.03.01 JlecHoe aenno u BO3MOKHOCTH JyOJIMpPOBAHUS B COJEPKaHUU OTCYTCTBYET.
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8. IlpencraBnennas Ilporpamma mnpeanosnaraer HCHOJIb30BaHUE COBPEMEHHBIX
00pa3zoBaTeIbHBIX TEXHOJOTUM, HMCIHOJb3yeMble MpPHU pealu3aluy pPa3IudHbIX BHUIOB
yueOHoU paboThl. @opMbl 00pa30BaTENbHBIX TEXHOJIOTHI_coomseemcmeyiom crienupuke
JUCUUIUIMHBI.

9. Ilporpamma auctumuiuHbl «MUKPOOMOJOTUYECKU MOHUTOPUHT OKpYKaro-
HIei cpenbl» NMpearoaaraeT BOCEMb 3aHATUN B MHTEPAKTUBHOM (opme.

10.Bugpl, conepkanue U TPYAOEMKOCTb CAMOCTOATEIBHOM pabOThI CTYJIEHTOB,
npenacrasineHnbie B [Iporpamme, coomeemcmeyrom TpeOOBaHUSIM K TMOJATOTOBKE BbI-
MyCKHUKOB, coaepsxkamumcsi Bo @I'OC BO nanpasnenus 35.03.01 JlecHoe nemno

11.TIpencraBnennsie u onucanubie B [Iporpamme Gopmbl mexyweri OLIEHKU 3Ha-
HUM (ompoc, kak B opMe 0OCYKJEHUSI OTICIbHBIX BOIPOCOB, TAK U BBICTYIUICHUS, U
y4acTHE B TEMATHYECKUX IUCKYCCHUSX W TPYIIOBBIX OOCYXKICHUSX), COOMBEmCmMEYIOm
cnenuduke AUCUUIUIMHBI U TpeOOBaHMUAM K BBIMyCKHUKaM. DopMma MPOMEKYTOUHOTO
KOHTPOJISI 3HAHUM CTYAEHTOB, MpeaycMoTrpeHHas [IporpamMmoin, OCyliecTBIsE€TCS B
dbopme 3adera

@opMbl OLIEHKH 3HaHMM, IpeacTaBiieHHble B [Iporpamme, coomeemcmeyiom crie-
nudUKe JUCIUIUIMHBI U TPeOOBAHUSAM K BBITYCKHHMKAM, YTO COOMBemcnaeyent CTaTycy
JTUCHIUTUIAHBI, KaK JUCIUIUIMHBI BapHaTUBHOW YacTu ydeOHoro mukima — b1.B.J1B.04.02
®I'OC BO nampasnenus 35.03.01 Jlecnoe neino.

12. ®opmbl OLIEHKH 3HAHWIA, TpelCcTaBieHHble B [Iporpamme, coomeemcmesyrom
cnenuuKe TUCHUTIINHBL U TPEOOBAHUSM K BBIITYCKHUKAM.

13. YuebHo-MeToanueckoe obecreyeHne TUCIUILTUHBI MPECTaBIeHO: OCHOBHOM
autepaTypoi — 4 ucrouHuka (0a30Bblid y4eOHUK U y4eOHOE MTOCOOUE), TOTIOTHUTEIHLHON
auTepatrypoi — 4 HauMmeHoBaHus U coomeemcmeayem TpeboBanusm OI'OC BO nampas-
nenus 35.03.01 Jlecnoe neno

14. MaTepualibHO-TEXHUYECKOE O0ECNEeYeHNe TUCHUIUIMHBI COOTBETCTBYET CIIe-
muduKe TUCIUTIMHBT «MHUKPOOHOIOTHYECKU MOHHUTOPUHT OKPYXKAIOIMICH Cpeabl» WU
o0ecrneunBaeT UCIOIb30BAaHHE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHUCIIe HHTEPaK-
TUBHBIX METOJIOB OOYUEHUSI.

15.MeTonuyueckne peKOMEHAAIMHM CTYJACHTaM U METOJUYECKHE PEKOMEHIAlUU
MpernojaBaTesiM Mo OpraHu3ali O0ydYeHHUs MO JUCHUIIIMHE JA0T MPEICTaBICHUE O
cnenuduke oOydeHHs 1Mo IucHUIinHe « MUKpOOHOIOTHYECKIT MOHHUTOPHHT OKpY>Ka-
IOIIEN CPEIBI».

OBIIME BbIBO/IbI

Ha ocHOBaHMU NMPOBENEHHON PELIEH3UN MOXKHO CIIENaTh 3aKJII0YEHHE, YTO XapakK-
TEp, CTPYKTypa U cojJeprkaHue pabodeil mporpaMMbl IUCHUILUIMHBI « MUKpoOHOIOTrHYe-
CKHW MOHUTOPHUHT oKpyKaromen cpeas» @I'OC BO no manpasnenuto 35.03.01 Jlecnoe
JIeJI0 HampaBiIeHHOCTh JIecHoe U jieconapkoBoe XO3sicTBO (kBanukanus (CTENEHb)
BBIMYyCKHMKa — OakanaBp), pa3paOoTaHHas CT. per. Kapeapbl MUKPOOHOIOTMHA U UMMY-
Hoyoruu, CuerupesbiM /1. B, cootBerctByeT TpeboBanusim ®I'OC BO, coBpeMeHHbIM
TpeOOBaHUAM SKOHOMMKH, PbIHKA TPyJa M IO3BOJIUT IpPHU €€ peaau3alu YCIELIHO

obecrneunTh (POPMUPOBAHUE 3ASIBICHHBIX KOMIIETEHIIHM.

Penensent: Mocuna Jlrogmuna BragumuposHa 11.0.H., ipodeccop Kadeapbl IKOJIOTHN
Poccuiickoro rocygapcrsenHoro arpapHoro yausepcurera — MCXA um. K. A. Tumupssesa
(PTAY-MCXA um K. A. Tumupsizena «17» ntons 2022 1.
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