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AHHOTAUSA
padoueii mporpamMmmbl yueOHou nucuuiuinabl b1.B.J1B.04.01 «Mukpoouo-
JIOTHSl JIECHBIX IKOCHCTEM» /ISl IOATOTOBKH 0aKaJiaBpa 110 HANIPABJICHUIO
35.03.01 Jlecnoe aes1o, HAaNpaBJeHHOCTH JlecHoe U JieconmapkoBoe X03s1iiCTBO

Lenr ocBoeHUs] AUCUMIUIMHBI.  LEIbI0  W3YYEHUS  JUCUUIUIMHBI
b1.B.JZIB.04.01 «MukpoOuoorus JEeCHBIX dKOCHUCTEM» SBISETCS (POpMHUPOBAHUE Y
CTyJICHTa KOMILUIEKCa MPO(eCCUOHANBHBIX U YHHBEpcaldbHbIX KoMmieTeHimi (YK —
1,2, IIkoc2,1), obecnieunBaroIMX MOJYYEHUE CTYIAEHTAMU 3HAHWE OCHOBHBIX T'PYIIII
MUKpPOOpPraHU3MOB (OakTepHii, BOJOpOCieil, rpuO0OB, NIPOCTEHIINX), TOHUMAHUE UX
3HAYEHHUA B IVIABHBIX IpoLeccax, MPOUCXOASIINX B JIECHBIX IKOCUCTEMAX U ypOOIKO-
cUCTeMax, UX (pyHAaMEHTaIbHOW POJIM B MOAJEPKAaHWU YCTOMYMBOCTH M TPOAYK-
TUBHOCTU €CTECTBEHHBIX M MCKYCCTBEHHBIX JIECOHACAXKIECHUH, a Takxke, chopMHUpO-
BaTh y OOy4YaroMIMXCs 3HaHUSI, YMEHUS U HaBBIKU JIJISl pELIEHUS MPAKTHYECKUX 3aau
CEJIbCKOI'O XO03sIiiCTBa B COOTBETCTBUU C (POPMYIUPYEMBIMU KOMIETEHIMSIMU C TIPU-
MEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOIMH AJis
pelIeHUs HAay4HbIX, Y4YEOHBIX, NMPAKTUYECKUX, METOAMYECKUX, HMHPOPMAIMOHHO-
MOMCKOBBIX 3a/1a4 B 00JIaCTH JIECHOTO U JIECOMAPKOBOTO XO3sICTBa

Mecto aucHuMIUIMHBI B y4eOHOM IuiaHe: J(ucuurmnHa «MukpoOuosorus
JIECHBIX PKOCHCTEM» BKJIIOYEHA B BapUAaTUBHYIO YacTh JTUCLUIUIMH MO BbIOOpPY 0oOpa-
30BaTENIbHOM MporpamMmel OakanaBpuata. Peanuzauus B nucuuiinae « MukpoOuoso-
rus JecHbIX 3kocuctem» TpedoBanuii ®I'OC BO, ITOOII BO u yyebHOro miana mo
HarnpasyeHuto 35.03.01 Jlecnoe neno

TpeGoBanus Kk pe3yabraTaM OcBOeHMs AUCHUIIMHBI: TpedoBaHusi Kk pe-
3yJbTATAM OCBOCHHSl AUCHMIUIMHBI: V3yueHue AaHHOW Y4yeOHOW IUCUUILITUHBI
HarpasjeHo Ha (opmupoBanue y odyvaromuxcs yHuBepcaibHbix (YK — 1) u mpo-
deccnonanbhbix (I1koc — 2) komneTeHIMi

Kpartkoe cogep:kanue IuCHUNIHHBI

[Tpu u3yueHun nucuUIUIMHbL «K MUKpOOHUOJIOTHSI IECHBIX 3KOCUCTEM) CTYIECHTHI
3HAKOMATCS ¢ OCOOCHHOCTSIMU M CBOMCTBAaMU MHUKPOOPTraHU3MOB, UX MOp(]oIoruei,
MeTaboIM3MOM, U3y4aloT BIMSHUE BHEIIHUX ()aKTOPOB HA MUKPOOPTaHU3MBI U POJIb
MUKpPOOPTaHU3MOB B Ouocdepe, y3HatoT 00 0COOCHHOCTSX 0OMTaHUS U (PYHKIIMOHU-
pPOBaHUS TOYBEHHBIX U SMU(PUTHBIX MHUKPOOPTaHU3MOB B OOBEKTaX OKpYKaroIlen
Cpellbl, HE TOJIbKO TEOpPEeTHUECKHX (Ha JIEKIUSAX), HO U JAOOPATOPHBIX 3aHSATHUSX.
OcBoenue qucuuIuInHbl «MHUKPOOHOJIOTHS JIECHBIX AKOCUCTEM» MO3BOJUT CHOPMHU-
pOBaTh y CTYJICHTOB COBPEMEHHBIE MPEACTABICHUS O OMOIOTHYECKON MHINMKALIUY 3a-
IPSA3HEHHON TOYBEHHOW CpEebl U POJIM MUKPOOHMOTHI B CAMOOYMILIEHUHU TOYB, O Jie-
rpajalii KCEHOOMOTHUKOB B MPUPOAHBIX SKOCHCTEMAaX MHUKPOOpPraHU3MaMu; o0 Hc-
MOJIb30BAaHUU MUKPOOPTAaHU3MOB B TEXHOJOTHAX YTHIIM3AIMU OTXOJOB M CTOYHBIX
BOJ

OO0mas Tpy10eMKOCTh IMCUUILIMHBI: cocTaBiisgeT 108 4. (3 3au. ex.)
IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€T B 7 CEMECTpE.



1. [lestu ocBOEHHUSA AUCIUILIMHBI

Henabro n3yyenusi aucuumiudbl: LlejJb 0CBOCHUS] MUCHUILIMHBI. LIEJBIO
nzydeHus: aucuuruiiabl b1.B.J1B.04.01 «MukpoOHOaI0Tust JECHBIX 3KOCUCTEM) SIB-
asietcsi GOpMHUpPOBAHKE Y CTYJIEHTa KOMILIEKCa MPO(ecCHOHaIbHBIX U YHUBEpCAJb-
HbeIX koMmrereHuuii (YK — 1,2, [1koc2,1), oGecrieynBaromumx nojay4eHue CTyAeHTaMU
3HaHKE OCHOBHBIX T'PYII MHUKPOOPraHu3MoB (OakTepuii, Bojopociei, rpudoB, mpo-
CTEHIINX), MOHUMAHUE MX 3HAYEHUS B TJIABHBIX IMpoIleccax, MPOUCXOSAIIUX B JieC-
HBIX PKOCHCTEMaxX M ypOo3KocucTeMax, UX GyHAaMEHTAIbHOU POiIH B MOIEPKaHUN
YCTOMYMBOCTU U MPOAYKTUBHOCTH E€CTECTBEHHBIX M MCKYCCTBEHHBIX JIECOHACAXK]IE-
HUHl a Takke, chopMUPOBaTh Yy 00YJarOIINXCs 3HAHUSI, YMEHUSI U HaBBIKY JJIs1 pelie-
HUS IPAKTUYECKHX 3a/1a4 CEIbCKOT0 X035HUCTBA B COOTBETCTBUU € (DOPMYIUPYEMBIMU
KOMITETEHLIUSIMHU C IPUMEHEHUEM COBPEMEHHBIX UH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUMA JJIS PEIICHHs] HAYYHbIX, YU€OHBIX, IPAKTUYECKUX,
METOAMYECKNX, HHPOPMALMOHHO-TIONCKOBBIX 3a/1ad B 00JACTH JIECHOTO M JIecomap-
KOBOT'O XO35IMCTBA

2. MecTo IMCOMIJIMHBI B Y4eOHOM NpoIiecce

Huctuminaa «MuKpoOHOIOTHSL JIECHBIX SKOCHCTEM» B BapUATUBHYIO YacTh
JUCUUIUIMH O BBIOOPY 00pa3oBaTeNbHON IporpamMmsbl OakanaBpuata. Peanuzanus B
qucuuIuinHe «MukpoOuosiorus ecHbix 3xkocuctem» TpedoBanuit @I'OC BO, ITOOIT
BO u yueOHoro nmnana no Hanpasienuto 35.03.01 Jlecnoe aeno

[IpenmecTByomuMU KypcaMu, Ha KOTOpBIX Oa3upyercs JucHuiuinHa «Muk-
pPOOHOJIOTHS JIECHBIX dKOCUCTEM», ABIAIOTCS: Xumusi, Heopranuueckas xumus, Op-
ranndeckas xumus, JlecHas duromnaronorus, Jkonorus. Jucrumimaa « Mukpoouo-
JIOTHUS JIECHBIX SKOCUCTEM» SIBJISIETCS OCHOBOIIOJIATAOIIEH U1 U3YUEHUS CIEIYIOIUX
JUCLUILINH: be3onacHOCTh kKu3HeneaTenpHocTH, Opranu3anus JIECHOIO XO03sCTBa,
OCHOBBI JIECOMAPKOBOTIO XO34KCTBA, 3€MIJIEYCTPONCTBO, TEXHOJIOTHUS JIECO3aLIUTHI,
[IpoekTrpoBaHue JECHBIX OXOTHUYBUX yroauu, [IpoextupoBaHue J1eCOX035UCTBEH-
HBIX MEPOIIPUATHH.

OCOOEHHOCTBIO HUCUMIUIMHBI SIBISIETCS TO, YTO B YYEOHOM Kypce MOMHUMO
JICKIIUN U CEMUHAPCKUX 3aHATUM (KOJUIOKBUYMOB), MPEyCMOTPEH O0JIbINIOM Tabopa-
TOPHBIN MPAKTUKYM, B KOTOPOM CTYAEHTBI 3HAKOMSTCS C OCOOCHHOCTSMH CTPOCHHUS,
pa3BUTHS, NMUTAHUS U KYJbTUBHUPOBAHUS MHUKPOOPraHu3MoB. OCBaMBalOT METO/IbI
IIPOBEICHHUS] MUKPOOHMOJIOTUYECKOTO aHaIM3a MOUBbI, ONPEICJICHUE YHUCICHHOCTH PU-
30Cc(hepHBIX U KOPHEBBIX MHUKPOOPTAaHU3MOB, YMHU(PUTHON MHUKPODIOPHl pacTeHH,
BBIJICJICHHUSI YHUCTBIX KYJBTYp MHUKPOOPraHU3MOB. MOAEIHPYIOT IPOLIECCHl TpaHC-
dbopMaluu OpraHnYecKuX BEUIECTB B MPUPOJAE. 3HAKOMATCSA C HEKOTOPBIMU METO/1a-
MU OMOMHAMKAIIMM ¥ OMOTECTUPOBAHUS C MCIOJB30BAHUEM MHUKpPOOpraHu3moB. Ilo-
YTH BCE 3aHSTHUS MPOBOJATCS B MHTEPAKTUBHOM (popme (paboTa B MajibIX TpyMIax,
rpynmnoBoe oocyxkaenue). KoHTposp 3HaHU# CTYAEHTOB MPOBOAUTCS B GopMe TEKY-
1IEH U IPOMEKYTOYHOM aTTECTALINH.

Pabouast mporpamma qucuurianHbl « MUKPOOHOJIOTHS JIECHBIX SKOCUCTEMY IS
WHBAJIMJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsI pa3pabarbiBaeTcs
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UHAMBUIYAJIbHO C YYETOM OCOOEHHOCTEN NCUXO(PU3UYECKOTO Pa3BUTHSL, UHIUBUIY-
aJIbHBIX BO3MO>KHOCTEM U COCTOSTHUS 37J0POBbs TAKMX 00yYarOIMXCsl

Texymias arrecrauusi CTyA€HTOB — OLICHKAa 3HAHUW U YMEHUI NPOBOJUTCS I0-
CTOSIHHO Ha NMPAKTUYECKUX 3aHATHUAX C IMOMOIIBIO ONPOCOB, TECTOBBIX 33aJaHUi, KOJI-
JIOKBUYMOB, OIIEHKH CaMOCTOSITEJIbHOM paOOThl CTYJIEHTOB M CPOKOB CJIa4M BBINOJI-
HEHHBIX padoT, a TAK)K€ Ha KOHTPOJILHOU HEJlele.

[TpomexyTouHas aTTecTalys CTYACHTOB M0 AUCIUILINHE TPOBOIUTCS B (popme
-3a4eT B 7 ceMecTpe

3. [lepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpaMMmblI

N3yuenune naHHOW y4uyeOHOM NUCHMIUIMHBI HAMpaBieHO Ha (PopMHUpOBaHHUE Y
oOyuaromuxcst yauBepcaibHbix (YK — 1) u npodeccuonansubix (Ilkoc — 2) komme-
TEHUUW MPEACTABICHHBIX B Tabimue 1

4. CTpyKTYypa U COAepKAHUE TUCHHUILIMHBI
4.1 PacnipeneJieHne TPyA0€MKOCTH IMCIUILJIMHBI 10 BUAAM PadoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 uwacoB), ux
pacrpejiesieHre 1o Bujam padoT MpeCTaBIeHO B TabmuIe 2.



TpeGoBanus K pe3yabTaTaM OCBOCHUS Y4eOHOH JUCHUIITIMHBI

Tabmuna 1

Kon B pesynbrare nzyuenus yaeOHON AMCHUIIIMHBI 00y4YarONIUecs JOJKHBIL:
Ne KoM Coneprxanue Nuaukatopel KoMmiie- Pesy i i 1
n/m KOMIIETSHIINH (MK €€ 9acTh) TEHIUI 3HATh YMETh BIIQJICTh
TEHIUU
YK-1,2 HAaBBIKAMH [IPUMEHEHUS
OCHOBBI ITOUCKa, KPUTHYE- | IPUMEHSITh OCHOBBI IIOUC-
CniocoOeH ocymiecTBIATh Mo- | Haxoaut u kputnde- OCHOB TOUCKA, KPUTHYE-
. CKOT'O aHajiu3a U CUHTE3a | Ka, KpUTUYECKOTO aHaAIH-
UCK, KpUTHYCCKHUI aHAIM3 U | CKU aHAJIM3HPYET WH- CKOT'0 aHajiu3a
nH(pOpMali1, CHCTEMHO- | 3a ¥ CHMHTe3a uH(popma-
1. | YK-1 | cunte3 undopmaiuu, npume- | hopmaruro, He0OX0- Y CUHTEe3a HH(POPMAIIHH,
. 'O TIOJIXO0JIA JIJISl PEIICHHUSI | [IMH, CHCTEMHOTO TIOIX0/1a
HSATh CUCTEMHBIN MOIXOM JUISl | TUMYIO JUTSl PEIICHHUS CHUCTEMHOTO MOAX0/a
. MUKPOOHOJIOTUYECKUX | JUIsl pEHICHUsI MUKPOOUO-
pelleHus MOCTaBIEHHBIX 3a7a4 | TOCTaBICHHOMN 3a/a- JUISL pEIICHUs MUKPO-
3a1a4 JIOTUYECKUX 33129
qu. OMOJIOTMYECKHUX 3a7a4
CnocobeH noHuMaTh Bax-
OCHOBHBIC CITOCOOBI aHA- | HCIIOJIH30BaTh OCHOBHBIC
HOCTh OpraHU3allMA MHOTOIIC- ITkoc2,1 .
JIM3a COCTOSTHUSI HAYYHO- | CIIOCOOBI aHAIKM3a COCTOsI- | HaBBbIKAMU U IpUEMaMU
JICBOTO, paliMoHaNbHOTO, He- | [Ipencrariser 3Hade- . .
TEXHUYECKOH MPOOJIEMBI | HUSI HAYYHO-TEXHUYECKON | T0100pa, H3yUCHHS H
MPEPRIBHOTO, HEHCTOMHTEIb= | HHC HENPEPDIBHOTO 1 11y nonbopa, u3ydeHus | mpoOIemMbl MyTeM Mo00- | aHaTu3a JIUTEePaTyPHBIX
2 |IIkoc - 2| HOroO UCIOJIL30BAHUS JICCOB MOJIb30BAHUS JIECOM yr pa, M3YyH P yr patyp

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

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

Y aHAJIN32a JTUTEPATYPHBIX

U TIATEHTHBIX UCTOYHUKOB

110 TEeMaTHKE UCCIISIOBa-
HUM

pa, U3y4EeHHs U aHaJIu3a

JTUTEPATypPHBIX U MATEHT-
HBIX UCTOYHHUKOB TIO Te-
MaTHKE UCCIIEIOBAHUA.

" NIaTCHTHBIX UCTOYHU-

KOB I10 TCMATHKE UCCIIC-

JTOBAaHUH.




4.2 Conep:kaHue TUCHUIIAHBI

Tabmura 2
PacnpenesieHue Tpy10éMKOCTH JUCHMILJIMHBI 110 BUAAM PadOT 1o cemectpam
TpyroéMkocTh
Buna yueOHo# padoThI B T.4Y. 110 ceMeCcTpam
Jac. 7
OO01mas Tpy10éMKOCTDb TMCIUIUIMHBI 10 y4eOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 50,4 50,4
AyautopHas pabora 50,4 50,4
nexyuu (J1) 16 16
nabopamopuule 3ansmusi(JIP) 34 34
KOHMAKMHAsL paboma na npoMeNCYmouHOM KOHMPOe
KPA) p pomedcy P 0,35 0,35
2. CamocTosiTesbHas padora (CPC) 57,65 57,65
CamocmosimenbHoe uzyueHue pazoenos, Camono020mosKd
(npopabomka u nosmopenue 1eKYUOHHO20 Mamepuaia u
mMamepuana y4eOHUKo8 u yueOHbix nocodutl, N0020MoeKa K 48,65 48,65
1AOOPAMOPHLIM 3AHAMUAM B0NPOCH K KOHMPOTIbHLIM Pd-
bomam, u m.o.)
Iloocomoska k 3auemy (KOHmMpO.iv) 9 9
Bu1 1poMeKYTOYHOI0 KOHTPOJIS: 3auer
Tabmauma 3
TemaTuveckuil IJIaH Y4eOHOM TUCIUILINHBI
AyautopHasi padora Breaym
HanmeHnoBaHue pa3iesioB U TeM Beero TOpHAasi
AUCHUILIUH (YKPYTHEHO) JI Jlag | IIKP | paGora
CpP
Brenenue. Tema Nel Uctopus, 00bexT, 12,65 2 2 8.65
METOJIbI U 33JJa41 MUKPOOHOJIOTHH.
Pa3nen 1 «O01mas MUKpPOOHOJIOTHSD) 70 10 30 30
Tema Ne 2 CoBpemeHHasi cuctemMaTuka
MPOKAPUOTHBIX MUKPOOPTaHU3MOB, 13 2 6 5
MUKPOMHUIIETOB U BUPYCOB.
Tema Ne 3 Briusinue hakTopoB BHEITHEH 11 5 4 5
Cpeabpl HA MUKPOOPTaHU3MbI
Tema Ne 4. PocT 1 pa3MHOKEHUE
MUKPOOPTraHu3MoB. KynbTuBHpOBaHUE 11 2 4 5
MUKPOOPraHU3MOB.
Tema Ne 5. Metabonu3m 11 9 4 5
MUKPOOPraHUu3MOB
Tema No 6. buoreoxumuueckas
NeSTETLHOCTD MUKpPOOpraHu3MoB. | 13 2 6 5
Yuactue MHUKPOOPIraHU3MOB B




AyauTopHasi pagora

Bueayau
HaumeHoBaHHe pa3ieioB H TeM Beero TOpHAast
AUCHUIIUH (YKPYTHEHO) JI Jlag | IIKP | pa6ora
CP
OMOTCOXMMUUYCCKUX IHMKJIAX COCIUHCHUI
yIJIEPOa.
Tema Ne 7. IlpeBpamieHue MHKpPOOpra-

HU3MaMH, a30T1a, pocdopa, cephl.

Pa3znes 2 CnenuajibHast MUKPOOHUOJIO-
rusi «MuKpoOMoI0rnyecKuii MOHUTO- 14 2 2 10
PHMHI OKpY:Kawoulei cpeabn»

Tema Ne8. DnupuTHBIE MUKPOOPTAHU3MBI.
B3auMooTHOIIEHNST paCTEHU U MUKPOOP-
raHu3MoB. lIpumenenue Ouonpemnapatos | 14 2 2 10
JUIL CTUMYJISILMM U 3aIlUTHI JIECOB U JIe-
coHacaxaeHu. Mukopusa.

Koumaxmmnas paboma na npomedxcymournom

konmpone (KPA) 0,35 0,35

Iloocomoska k 3auemy(KoHmpo.iv) 9 9

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

HToro no nucuuniinHe 108 16 34 0,35 | 57,65
BBenenne

Tema Nel Vcropusi, 00bEKT, METOMIBI U 33]]a41 MUKPOOHOJIOTHH.

Ucropust mukpooburonoruu. OTKpbITHE MUKPOOPraHu3MoB AHTOHU Ban JleBen-
rykoMm. Ilepuoa OeccucteMHbIX HAOMIOEHUN («OMHUCATEIbHBIN IEPUOI» B Pa3BUTUH
Mukpoouosorun). OtkpsiTus Jlyn Ilacrepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KpBITHE MPUPOIbI OpOXKEeHUs, BO30ynuTenu Oosie3HEH, MPUMEHEHHE BakIuH). «Du-
3MOJIOTUYECKUN Mepruoa» B pa3BUTUU MHKpoOuonoruu. Padorer P.Koxa, U.1. Meu-
HUKOBa. PoJb  OTEUECTBEHHBIX  YYEHBIX B  Pa3BUTHM  MHKPOOUOJIOTHH.
C.H.Bunorpaackuii - 0CHOBOTIOJIO)KHHUK TTOYBEHHOM MUKPOOHOJIOTHH.

Oco0EHHOCTH M CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIBI U 3aJ]a4ll MUK-
pOOHOJIOTHH

Pa3znen 1 «O0mas MUKpoOOHOJIOTUSD)

Tema Ne2 CoBpemeHHas cuUCTEMaTHKa NPOKApPHOTHBIX MHKPOOPTAaHHM3MOB,
MHUKPOMMIETOB U BUPYCOB.

[TonsiTue cuctemMaTHky, KiaccuuKaluu, UACHTU(GUKAIIMY 1 HOMEHKIIATyphI
MUKpoopranu3MoB. [Ipunnune! kinaccudukanuu 0akTepuii mo bepaxu u reHocucre-
MAaTUKH, OCHOBHBIE TAKCOHBI, IIUTOJIOT U, MOP(O JIOTHS U HOMEHKJIaTypa OaKTepuil.
Herunuuneie popmbl OakTepuii: pUKKETCUU, XJIAMUIMHU, IMAHOOAKTEPUH, AKTUHO-
MULETBI, MUKOOakTepuu. Mepapxus takcoHoB. [loHsaTue Buaa, KiloHa, mTaMma, O61o-,
cepoBapa. [Ipobiembl cucreMaTuku npokapuot. O01as XxapakTepucTUKa: CTPOCHHUE,
pa3MHOXKEHUE, TUI IUTaHUs, HOMEHKJIaTypa MUKpoMuueToB. CBolicTBa rpuboB 00-
M€ C PACTEHUSIMU U KUBOTHBIMH, crieliuduueckue cBoiicTBa rpu0oB. [IpuHIums




KJIacCU(UKAIIMK U OCHOBHBIE TAKCOHBI. DKOJIOTHYECKUe Tpynibl rpudoB. OcoOeHHO-
CTH CTPOEHUS U IKOJIOTHH JIposxked. OTKPBITHE U CTPOCHHUE BUPYCOB.

Tema Ne3 Bausinue (pakTopoB BHEIIHEHN cpeibl HA MUKPOOPTaHU3MBbL. JKOJIO-
I'¥sl MUKPOOPTaHU3MOB.

AbGuotnueckue U O6noruyeckue Qaxrtopbl. AdMoTHueckre (akTopbl. 3aBUCHU-
MOCTb MHKPOOPraHM3MOB OT BOJHOrO pexuma cpeabl. OCMOTHYECKOE J1aBIICHUE
KJIETKH Y Pa3HbIX IPYII MHKPOOPTaHU3MOB M UX OTHOIIEHHE K Pa3HbIM YpPOBHSAM
BJIQXKHOCTH cpeabl. OcModuibl U ranoduibl. X pacmpocTpaHeHne U MPaKkTUYeCKoe
3HaueHue. Kpurnueckue temneparypHble TOUKH B KU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB. Me30pmmibl, ncuxpoduibl, MNCUXPOTPOdBI, TEPMOQPHIBI, SKCTPEeMaIbHO
TEPMO(PUIbHBIE M 3KCTPEMAIBHO NMCUXPOPHUIbHBIE (OpPMBI. BiausHuE KUCIOTHOCTH
Cpellbl Ha pa3BUTHE OTIEIbHBIX MHUKpOOpraHu3moB. Kputuueckue 3Hauenus pH B
KU3HEICSATEIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auugopuibl u
IKCTpeMalibHbIe alu10puiIbl. OTHOLLIEHNE MUKPOOPTaHU3MOB K KUCIOPOAY. A3pOOsI
U aHa’poObI ((haKyIbTaTUBHBIC U OOJUTATHBIE).

buoTtnueckue pakropbl (B3aMMOOTHOILLIEHUS MUKPOOPTaHU3MOB MEXKIY COOOM
U JIpYTMMH CyLIecTBaMH). B3auMOOTHOIIEHNS MEXy OpraHu3MamMu: Tpodudeckas u
AJUIEJIOXMMHYECKAsl IpUpoa B3auMocBszeil. Heltpanmsm, MyTyanusm (IpOTOKOOIIe-
pauusi, ciMOH03), KOMMEHCAJIN3M, aKTHUBHASI KOHKYPEHIIMSI, Tapa3uTU3M, METabHo3,
CUHTpO(hUs (MUKPOOPraHU3Mbl pyOlia )KBAYHBIX )KUBOTHBIX). CHMOMO3 ¥ aHTarOHU3M
MEXAy MPOKApUOTaMH U dykapuoTtamu. lIpakTuueckoe MCHoib30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SIMICTBE U MEIUIIMHE.

Tema Ne 4. Poct 1 pa3MHOKEHHME MUKPOOPTraHU3MOB. KylIbTUBUpOBaHUE MUK-
POOPTraHHU3MOB.

Poct 6akTepuil. PazMHOXeHME U pa3BUTHE MPOKAPUOT. MeToAbl KyJIbTUBUPO-
BaHMs. HakonuTeNnbHbIE U YUCTBIE KYJIBTYPBl MUKpOOpraHu3mos. [lepuoanueckoe
KyJIbTUBUPOBaHUE. POCT KyJIbTypbl IpH EPUOAMYECKOM KyJbTUBHpOBaHNU. Hempe-
PBIBHOE KYJBTUBUPOBAHUE MUKPOOPTraHU3MOB. BbIOOp cpen u yciaoBUid KyIbTUBHPO-
BaHUs JJIs BbIICTICHUS Pa3IMUYHbIX TPy MUKpOoOpranu3MoB. MHKyOaius 1 nHKyOu-
poBanue. IloceB mTpuxom, rmoces ykoiaoM. TexHuka nocesa u nepecena. [laccupo-
BaHue (CyOKynbTUBHpOBaHue). CriocoObl XpaneHus KyabTyp. CiocoOb! KyJIbTHBUAPO-
BaHUsI a3POOHBIX U aHa3POOHBIX MUKPOOPraHn3MoB. [lonyyeHrne HaKOMUTENbHBIX U
YUCTBIX KYJIBTYP MUKPOOPTaHU3MOB. BbIielieHne YUCTHIX KyJIbTYP MUKPOOPraHU3-
MOB. M aenTudukanmss MUKpoopranuzMoB. epMeHTepHI.

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 MUTaHUSA M TOCTYIUJICHUE MUTATEIbHBIX BEIIECTB B
KJIeTKy. Mcnonb3oBaHre MUKpPOOPraHM3MaMu UCTOYHHUKOB yriiepona. ABTOTPO(sI U
retepoTpodsl. DoToCHHTE3 (OKCUTEHHBIM U AHOKCUTEHHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3moB. OtkpeiTue xemocunteza C.H.Bunorpaackum. Jlutotpodsl u oprano-
Tpodsl. CanpoTpodsl, maparpodsl, Mukcorpodsl. McTounuku azota, pocdopa, cepsl.
[TorpebHOCTH B Xkemne3e, Kaauu, Kalblui, MUKPO3JIEMEHTaX, BUTAMUHAX.

[Tonstue o pepmenTax, ux knaccuduxamus u ocobeHnoct. Poib pepmMeHToB
B KU3HEJEATEIIbHOCTH MUKPOOPIaHU3MOB. DK30- U 3HA0pepMeHThl. KoHCTUTYTHB-
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HbIE U aJanTUBHBIC (MHAYyIUOENbHbIC) (epMeHThl. JIokanu3aius pepMeHTOB B KJIET-
ke. Mcnonb3oBanue (epMEHTOB YEJIOBEKOM B PA3IMYHBIX OTPACISX HAPOJHOTO XO-
351MCTBA.

KynpTuBupoBanue MuKpoopranu3zmMoB. YucTas ¥ HaKONUTENbHAs KYyJIbTYPHI.
OnextuBHbIE cpeibl. CUCTEMBI KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CrocoObl MOJydYeHHUs] MUKPOOPTraHM3MaMu DSHEpPruu: OpoKeHHe, IbIXaHUE,
aHa’poOHoe nprxanue. AT® — 1eHTpPOOOIUT KIETKH U CIOCOObl €€ 00pa3oBaHUS:
cyoctpatHoe (ochopmmmpoBanue — TIMKONIM3 M cxema OwmjeHa — Meieproda —
[Tapraca (OMII); oxucnutenpHOE (ochoprimpoBanue — Ukl Kpebca miam muxt
TpukapO6oHoBeIX KUCIOT (IL[TK) u anekrponTpancnoptHas nens (OTL).

CxoJcTBO ¥ paznuyue OpOXKEHUs, IbIXaHus, aHAIPOOHOTO AbIxaHus. [ ukoan3
y 3YKapuoT (BBICHIMX OPraHU3MOB) U pa3HO00Opa3re aHa’dpOOHBIX MyTeH y MUKPOOP-
TaHU3MOB: TJIMKOJMU3, MeHTo30(ochaTHblii MyTh, MyTh DHTHepa — [ynoposa. Xu-
MU3M a’3pobHoro apixanus: cxema OMII, LITK, OTILI.

Tema Ne 6. buoreoxumMuveckasi 1eiTeIbHOCTh MUKPOOPraHU3MOB. Y4a-
CTHe MUKPOOPTaHM3MOB B OMOTre€OXUMHUYECKHUX IIUKJIAX COeIMHEHUIl yriepoaa.

3HayeHUe MPOLECCOB MPEBPAIICHUS YIIIEPOICOAEPKAIIUX BEIIECTB B KPYIro-
BOpPOTE yIJepoAa B NPUPOJE U POJIb MUKPOOPIaHU3MOB B paclajie OpraHMYeCcKOro
BeriectBa. [Iporiecchl OpokeHni, BbI3biBaeMble OakTepusmu poga Clostridium. Mac-
JSTHOKUCIIOE U alleTOHOOYTHIIOBOE OpOKEeHMs. 3HAUEHHE B MPUPOJE, CEIbCKOM XO-
3sTUCTBE, MPOMBIIUICHHOCTH. OCHOBHBIE CBOWMCTBA BO30yJUTEIEH ATUX MPOLIECCOB
(oOnuraTHBIN aHa’pOOKO03, «BCESTHOCTH» B OTHOLIEHUH UCTOUHUKOB YIJIEpOJa U JIp.)
MacnsiHOkHCI0e OpOKeHHE MEeKTUHOBBIX BelecTB. bakrepun poma Clostridium u
OpOKEHUE LEIITI0IO3bI.

AspoOHoe paznokeHue Leunono3bl. Llemmono3opaspymatomme O0akTepun U
rpUOBI-BO30YIUTENMN MpoLecca pa3pylleHus LeJUIoa03bl. OKUCIEHUE MUKpPOOpra-
HU3MaMHU TE€MUIICIUTI0N03, JUTHUHA, KUpPa, YIIeBOA0poa0B, Bo3Oyaurenu u 3Have-
HUE ITUX MTPOLIECCOB.

Tema Ne 7. [IpeBparienrie MUKpOOpPTaHU3MaMu, a30Ta, pocdopa, Cepshl.

Tpancopmariust azoTcomepk almx COCTUHEHUN: MHUHEpaau3aius (aMMOHU-
dbukarnus), HuTpudukanus, AeHUTpuuKanysa u 6uosoruueckas Gukcaims azora.

3HaueHne MHUHEpaIu3alMi OPraHWYECKUX COCAMHEHUN, COJEp)KalluX a30T
(6enKoB, HYKJICMHOBBIX KHCJIOT U Jp.). Paznoxkenne OEIKOBBIX BEIIECTB B adPOOHBIX
Y aHa’POOHBIX ycloBUAX. Bo30ynurenu mpolecca MUHEpaIU3alllu.

[Tpouteccer auTpuduKanuu u neHuTprudukanuu. OKUCIeHue aMMHUaKa B a30TH-
CTYIO M a30THYIO KUCJOTHI (TiepBasi U BTopas (a3pl HUTpUPUKaum). XeMoaBToTpo -
Has npupoja npouecca. Padors C.H.BuHorpaackoro mo u3y4eHuro mpoiiecca HUT-
pudUKaUu U OTKPBITUS ABJICHUSI XeMOCHHTe3a. Bo30ynurenu nponecca. DHepreTu-
Ka MepBoil 1 BTopoi (azbl mporiecca. ['ereporpodHas HUTpupuKaIus.

BoccranoBnenne HUTPAaTOB U HUTPUTOB C 0OPA30BAaHUEM MOJIEKYJISIPHOTO a30-
Ta (neHuTpuduKamnms). ACCUMUISIIMOHHAS U TUCCUMIJIAIIMOHHAS HUTPATPETYKITHSI.
3HaueHue 3TUX npoieccoB, Bo30yauTenu nporecca q1eHUTPUUKALIIH.

buonoruueckas ¢ukcauus azora. buonoruueckas n abuonornueckas ¢ukca-
st atMmoc(epHoro azora. Macmralsl ¥ 3HaU€HHUE OMOJIOTHYECKON (PUKCAIH B TIPH-
pone. @ukcanusa azota arMochepbl MUKpoopraHuzMaMu. CBOOOAHOKHUBYIIUE, ACCO-
[IUATUBHBIE 1 CUMOMOTHYECKHE a30T(PUKCATOPHI — a3pOOHBIE U aHARPOOHBIE (HOPMBI.
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CumbuoTnyeckasi azoTduKcalus y pacTeHUi, HE OTHOCSIIUXCS K O0OOBBIM
(IpeBeCHbIX, KyCTAPHUKOBBIX, TPABIHUCTBIX ).

[IpeBpanienre MUKpoopraHu3dmMamu coenuuenui ¢ocdopa. Ponb mMukpoopra-
HU3MOB B BBICBOOOXKICHUM KUCJIOTHI U3 OpraHUYecKux (ochopcoaepx aninx coeau-
HEeHU 1 uB nepeBojie hochaToB B paCTBOPUMOE COCTOSIHUE. bruosnornieckoe cBs3bl-
BaHue docdopa. Poins MmukpooprannzMoB B hocHOpHOM MUTAHUH PACTCHUM.

Kpyrosoport cepsbl B ipupoe. AcCCUMWISILIMOHHAS cylbdarpenykuusa. O0pazo-
BaHUE CEPOBOJIOPO/A U3 CEPOCOJAEPKAIIMX OpraHMYEeCKHX coequHeHuil. OOpa3oBa-
HUE CEPOBOOPOJIa U3 MUHEPAIBHBIX COeTUHEHUH (CyIb(haTOB) U MUKPOOPTAaHU3MBI,
BBI3BIBAIOIINE 3TH Ipouecchl. OKHCIIEHHnEe MUKPOOPTaHU3MaMU CEpPOBOAOPOJIA B CEPy
U cepHyto kuciory, CepoOakTepu 1 THOHOBBIE OAKTEPUHU.

Pasznes 2 CnenuajibHass MUKpPoOuoJiorust «MUKpoOH0JI0Orn4ecKkuii MOHU-
TOPHHI OKPY:Kalolei cpeabh

Tema Ne8. DnudurtHbie MUKpOOpraHU3Mbl. B3anMOOTHOIIEHUST pacTEHUN U
MUKPOOPTaHU3MOB.

[Ipumenenue OuonpenaparoB Uil CTUMYJISILIUM M 3alIUTHl JIECOB M JIECOHA-
caxxJieHu. Mukopusa.

OnuduTHBIE MUKPOOPTAHU3MBI U UX POJb B JKU3HEACSITEIBHOCTU PACTEHUM.
OnuuTHBIE MUKPOOPIaHU3MbI KaK OMOJIOTHYEeCKUIl Oapbep MPOTUB MapasUTHUECKUX
MUKpPOOPraHU3MOB. AHTaroHUCTHYECKHE JEUCTBHE SMU(DUTOB K (PUTONATOrE€HHBIM
MHUKpPOOpPraHU3MaM.

EcrectBennast mukpodiiopa moBepXHOCTH pacTeHUM (cTeOel, TMCThEB). 3aBU-
CUMOCTb COCTaBa AMU(UTHBIX MUKPOOPTaHU3MOB OT BHJIA, CTAJUU Pa3BUTHS pacTe-
HUS1, HACEKOMBIX, KuMaTa. PakynbTaTUBHbIE U 00JUTaTHbIE MUKPOOPTAHU3MBbI — Ta-
pa3uthl (PUTONMATOrEeHHbIE MUKPOOPTaHU3Mbl) cpenu 3nudutoB pusochepsl. Kophe-
BbI€ (PU30IUIaHA) U IPUKOPHEBBIE (pU3ocdepa) MUKPOOpPraHu3Mbl pacTeHuil. Crenu-
(UYHOCTh PU30LIEHO30B PA3IUYHBIX BUAOB pacTeHuil. CuMOMOTHYECKHE, accolra-
TUBHbIE U NAPA3UTHUECKUE MUKPOOPTaHU3MBbI B PU30LIEHO3aX. DKTO- U SHIOTPO(HAs
MHUKOpHU3a pacTeHUu W €€ pojb B MUTAaHUM pacTeHuid. PuszochepHbie U MOYBEHHBIC
MUKPOOPTaHU3Mbl KaK CTUMYJIATOPBI POCTA PACTEHUM, MPOAYLUUPYIOIIHNE Pa3INYHbIC
BUTaMUHBI, POCTOBbIE BelECTBa, Pu3ochepHble U MOUBEHHbIE MUKPOOPTaHU3MbI KaK
UHTUOUTOPBI pOCTa pacTeHUi, IpoAyLuupyoomue GUTOTOKCUHbI. MuKopu3anus pac-
TEHUN U e€ UCIOJIb30BAHUE MPU JICCOHACAKICHUSIX U OMOJOTHUYECKON pPEeKYyJIbTHBA-
MU 3eMelib. MUKpOOHbBIE ITpenapathl AJid 3alllUThl U CTUMYJISIIUKA POCTA PACTEHUM.

4.3 Copep:xaHue JeKUMH, JTJA00PATOPHBIX 3aAHATHI M KOHTPOJIbHBIX
MepONpPUATHH

Ta0Omuma 4
®opmu
Ne | Ne pa3ne- . pMHPY Buna Kou-
Ne 1 HazBaHue JieKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00PATOPHBIX 3aAHATHI KoOMIIeTe
n TeMa MEpPONPUATHS | YACOB
HIUH
1 Tema Nel Jlexmmst Ne 1. Mctopusi, 00b- VK-1 2
Hcropus, €KT, METOJIbI M 3a7aun MuKpo- | [lkoc - 2
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Dopmupy

Ne | Ne pasne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIaDOPaTOPHBIX 3aHATHI KOMIIeTe
1 TeMa MEpPONpPHUATHS | YACOB
HIIUH
O0OBEKT, OHOJIOTHH.
METO/bI U JlabopaTtopHas padorta Ne 1.
3a/1a4u Oco0eHHOCTH U IpaBHIIa 0€3-
. Ormpoc, KoH-
MHUKPOOHOI | OMacHO! paboThl B MEKPOOHO-
. YK-1 TPOJIb BBITOJI-
OTHH. JIOTHUYECKOH 1abopaTopum. 2
[Ikoc - 2 | HeHus u 3aIIu-
Oco0EeHHOCTH IPUTOTOBJICHHUS T2 JIP
U MUKPOCKOITUPOBAHUS OaKTe- '
pHUATBHBIX MPETAPATOB.
Pasznes 1 «O0mass MUKpPOOHOJIOTHSD)
Jlexuust Ne2 CoBpemMeHHas CU-
CTeMaTHKa IIPOKaAPUOTHBIX YK-1 2
MUKpPOOPraHU3MOB, MUKPO- ITkoc - 2
MUILIETOB U BUPYCOB.
JlaGopatopHas pabota Ne2. Ornpoc, KOH-
Tema No2 3HaKOMCTBO C (popmamMu Oak- YK-1 TPOJIb BBIMNOJI- 2
CoBpeMeH- | Tepuii: HIapoBUAHBIE U Manoy- | IIkoc - 2 | HeHus U 3alu-
Hasl CUCTe- KOBHUHBIC ()OPMBI. ta JIP.
MaTHKa JlabopaTtopHas pabota Ne 3.
npokapu- | U3BuThie (BUOPHUOHBI, CTUPHII- Ornpoc, KOH-
OTHBIX JIbI, CTIMPOXETHI), HUTYATHIC YK-1 TPOJIb BBHITIOJI- 9
2 MUKpOOp- | (mpocmoTp xkene3obakrepuii u3 | [lkoc - 2 | HEHUS U 3a11u-
raHU3MOB, | BOJ0E€MOB) (hOpMbI OAKTEPHUIl U ta JIP.
MHUKDPO- AKTHHOMUIICTHI
MHUIIETOB U JlaGopatopHas pabota Ne4. Ornpoc, KOH-
BUPYCOB. | Mukpoopranusmsel 3ykapuoTsl: | YK -1 TPOJIb BBIION- | 4 g4
OpOACOKH, MUKpockonnueckue | Ilkoc -2 | HeHus u 3amu- ’
TpuObI M BOJIOPOCIIH.Y. ta JIP
KonTtponwsHas TectoBas pabora VK -1
«YCTpOUCTBO MUKPOCKOIIA U ko - 2 TectupoBanue | 0,16
TEXHUKAa MUKPOCKOITUPOBAHUS
Tema No3 | Jlekuust Ne3 Bnusinue akro-
BnusiHue | poB BHELIHEN Cpelbl HA MUK- YK-1 )
dakTopoB | poopranusmel. Jkonorus Muk- | Ilkoc - 2
BHEIIHEW | pOOPraHU3MOB.
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Dopmupy

Ne | Ne pasne- . 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- T ——
OkoJorus HUIO 3HAYCHUS OTACIBHBIX IIH- YVK-1

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

. . HUE Kelic-
KonTpoubhsiii Tect Ketic-
3a/1auu
3aja4a
KoHnTtponbsHas TectoBas padora VK -1
«Mopdonorus MuUKpoopra- ko - 2 TectupoBanue | 0,16
HU3MOB»
JlabopatopHas pabota Ne6. Pe-
3yJbTaThl ONBITA IO U3YUYECHUIO
KonTpomns BbI-
3HAYEHUS OTACJIBbHBIX MUTA-
MOJTHEHUS U
TEJIbHBIX 3JIEMEHTOB JJIS pas- YK-1
3amura JIP, 2
BUTHSI MUKPOOPTaHU3MOB. ITkoc - 2 .
. YCTHBIHN ompoc.
VYernslit onpoc «Mopdomnorus
Y CUCTeMaTHuKa MUKpPOOpra-
HU3MOBY.
Jlexuust Ne 4. PocT u pa3mHO-
KEHUE MUKPOOPTaHU3MOB. YK-1 ’
KynsTuBHpoBanue MUKpOOp- ITkoc - 2
Tema Ne 4. | rapmsmos.
Poct u pas-
OCT H pa3 KonTpoJib
mHoxenue | JlaboparopHas pabora No7.
. IPOBEIECHUS
MHUKpoOp- | MukpoOnonornyeckuii ananus | YK -1
MUKPOOHOJIO- 2
FaHW3MOB. | Pa3JIMYHBIX cyOcTpaToB (TI0Y- I[Tkoc - 2
TUYECKOro Mo-
KynpTuBu- | Ba, PaCTEHHE).
ceBa.
poBaHue 5 5 =
o -
MHKPOOD- Jla opatopHas paboTa Ne8 Ko
ranmaMop. | JAYCCTBEHHBIN YUET YHCIICH- KonTtpons mpa-
HOCTU MUKPOOPTaHU3MOB B YK-1 BUJIBHOCTH 5
pasnuYHBIX cyOcTpaTax (pe- ITkoc - 2 POBEJCHUS
3yJbTaThl oceBa). Brinenenne ydeTa
YUCTOM KYJIBTYD
Tema Ne 5. | JIlexuus Ne 5. Meraboanzm VK-1 ’
Metabo- MHUKPOOPTaHU3MOB ITxoc - 2
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Dopmupy

Ne | Ne pasne- . Bun Kou-
Ne 1 HazBaHue JIeKui/ eMble
n/ Ja, . KOHTPOJIBHOTO | BO
JIa00OPATOPHBIX 3aHATHI KOMIIeTe
1| TEMa MEPONPUATHS | YACOB
HIIUH
JIU3M MUK-
pOOpraHus-
MOB JlabopaTtopHas pabota Ne9.
AHanu3 BbIJICTICHHOW YUCTOM Kontpos npa-
KyJIbTYphl. OKpacka KyJIbTyphbl YK-1 BUJIbHOCTHU 184
no I'pamy. Onpenenenue 4yB- [Ikoc -2 | BbINIOJHEHHUS ’
CTBUTEJIILHOCTH MUKPOOPTa- JIP.
HU3MOB K aHTUOMOTHKAM.
KontponbHas TecroBas pabora | YK -1
P p TectupoBanue | 0,16
«[Iutanne mukpoopranuzMoBy. | Ilkoc - 2
Jlaboparopnas padota Ne 10.
KonTpomas BbI-
OrneHKa 4yBCTBUTEIHLHOCTH
N MOJTHEHUS U
YUCTOMN KYJIBTYpPbl K aHTHOMO-
2 3amqura JIP,
THUKaM. Y CTHBIM onpoc «Bims- YK-1 o
. YCTHBIN 2
Hue ¢akTopoB BHeNIHEH cpenpl | [lkoc - 2
omnpoc., penie-
Ha MUKpoOpraHu3msl. [luranue
HUE CUTYyallU-
U hepMEHThI MUKPOOPTaHHU3- .
OHHOM 337124
MOBy». CHUTyallMOHHAs 3a/1a4a
Jlekmus Ne6. Bruoreoxummue-
CKasl 1eSITeIbHOCTh MHUKPOOP-
TraHW3MOB. ¥Y4acTue MUKPOOP- YK-1 )
Tema Ne 6. | rapmsmoB B OuoreoxmMude- ITkoc - 2
buoreoxu- | cxux mukiax coenuHEHUH yI-
MHYCCKas JIepoJa.
NesATeINb-
HOCTbh MUK- | JlaGopaTopnas pabora Ne 11.
poopranus- | MoaenupoBaHue MPOIECCOB
MOB. Y4a- OpOKEeHUS, OKUCIICHHUS LIeIIITIO- VK -1 KonTpomns BbI-
CTHE MUK- JI03BI, MACIISTHOKUCIIOTO Opo- ko - 2 MOJTHCHHUSI | 2
poopranus- | JKEeHHS, OpOKEHHUS IIEKTHHOBBIX zamura JIP
MOB B OHoO- BEILIECTB, YKCYCHOKHCIIOTO
reoXuMmuye- OpoKeHUS
CKHX IIHK-
7axX COeIH- 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

IECTB, YKCYCHOKHCIIOTO Opo-
KEHUSI.
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Dopmupy

Ne | Ne pasne- . 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
MPOIIECCOB OPOKEHMUSI, OKUC- 3amuTa JIP,
JICHUSI TIEJUTIOJIO3BI 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.
Jlexumst Ne7. ITpeBpanienue
MUKpOOpranu3mamu coeaune- | YK -1 )
HUi a30Ta, pocdopa, cepbl ITkoc - 2
Jlaboparopnas padota Ne 14,
MogaenupoBaHue NpoLECCOB
K I(;BO I())Ta a30Ta E HH upoje Onpoc, kox-
PYToBop pHp YK -1 | Tposb BbINOIH
(MUHEpanu3anus, HUTpU(pUKa- 1,84
IIkoc - 2 | eHuns u 3ammra
s, TEHUTpUPUKAIUs U a30T- P
¢dukcamus). [Ipocmotp Kiry- '
O0eHbKOB O0OOBBIX PACTECHUH.
Tema Ne7. P
IIpespame- | KOHTpOIbHAs TeCTOBAs paboTa
HHE MUKDO- «PoJsib MUKpOOpPraHu3MoB B VK -1
OpTraHH3- TpaHchOpMaIK COSTUHEHUHN xoc - 2 TectupoBanue | 0,16
MaMH CO- yriepoza. IIpoueccer nomyue-
e/IMHEHUI HUSI DHEPTUNY.
asota, oc- | JlaboparopHas padora Ne 15.
dopa, cepsr | Pe3yIbTaThI MOACTHPOBAHS Omnpoc, KoH-
IIPOLIECCOB KPYTOBOPOTA a30Ta YK-1 TPOJIb BBIMNOJI- )
B IIpUpojie (MUHEpaTIU3aLIUs, [Ikoc - 2 | HeHMS U 3alllU-
HUTpUPUKALMS, TEHUTPUPU- ta JIP
Kalus 1 a30ThUKCAIs).
Jlabopatopnast pabota Ne 16.
Y CTHBIN ONIPOC «YYacTUE MUK-
OOPraHU3MOB B LIUKJIE a30Tay.
poop . YK -1 | TectupoBanue,
KontponbHas TectoBas pabora . 2
[Ikoc - 2 | yCTHBIH onpoc
«MuKpOOHOIOrHYecKue mpo-
1ecchl TpaHchopMaIuu a3oT-
coJiepKalIuX COCTUHEHHI
3 Paznen 2 CnnenuanibHass MUKPOOHO0JI0THA «MUKPOOHOJIOTHYECKUIT MOHUTOPUHT

OKPY:KaleH cpeabD)
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Dopmu
Ne | Ne pasne- . 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-
Snudur- pooprannsMsl. BzaumooTHo11I1€E-
HbIE  MUK- | HUSI PACTEHHI 1 MHUKPOOpra- VK -1
poopranus- | HuU3MOB. [Ipumenenne Ouonpe- ko - 2 2
Mbl. B3au- | napaTtoB sl CTUMYJISLIMM U 3a-
MOOTHOUIE- | IIUTHI JECOB M JIECOHACAXKIE-
HUsl pacre- | Hu. 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-
CTUMY IS~ o 2
o sa Mukpobuonornueckuii ananu3 | Ilkoc - 2 | HeHUs u 3a1Td-
cuJioca, CeHa)ka, KBallleHHOM ta JIP
IIUTHl  JIe-
KaIyCTBhl.
COB H JIECO-
Hacaxe-
Huil.  Mu-
KOpH3a.
4.4 IlepeyeHb BONIPOCOB JIS CAMOCTOATEILHOT0 M3YYEeHUs] TUCIUIIMHBI
Tabmauna 5
Ne Ilepeuenb paccMaTpuBaeMbIX BOIPOCOB /1JIs1
n/n Ne paznesia u TeMbl CAMOCTOATEILHOI0 H3YYCHUS
Pasznes 1 «O01mas MUKpPOOHOJIOTHsD)
Kiaccudukanus OakTepuii: XapaKTepUCTHKA OTICIIb-
HBIX Tpynn 6aktepuii. Apxen YK — 1, [Ikoc - 2
Mukpoopranu3Mbl Kak 4acTb 3KOCUCTEMbl. DYyHKIUU
Tema 2. CoBpemeHHas MUKpPOOPraHU3MOB B Tpupoae. MUKpOOHbIE MECTO-
CHUCTCMaThRa  TIPOKA- | oouranus. Posib MHKpOOPraHM3MOB B TJIOOATBHBIX
1 | pHOTHBIX MHKDPOOPTa- | ugyax HIeMEHTOB (yriepoja, a3ota, Cepbl U IPyTHX).
HU3MOB, MHUKPOMHIIC- | JIyMUTHpOBaHUE POCTA U PA3BUTHUSI MUKPOOPTAaHU3MOB
TOB 1 BUPYCOB. HKOJIOTUYECKUMU  (pakTOpamMu. IDKCTpeMOPUIbHBIC
MUKpOoOpranu3Mbl. DHU3MOJIOrMYECKUE TPYNIbl MUK-
pOOpPraHu3MoB. Poib MUKpOOPraHU3MOB B 3BOJIOLNN
ouochepsr YK — 1, IIkoc - 2
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Ne

l'Iepequb paccMaTpuBaeMbIX BOIIPOCOB IAJIA

n/n Ne paznesia u TeMbl CAMOCTOATEILHOI0 H3YYCHUS
Tema Ne3 Binusgnue | Bnusiaue BHemHUX (akTopoB Cpelibl (OKUCIUTENHHO-
(GakTOpoB  BHEIIHEW | BOCCTAHOBUTEIBHBIN MOTEHIIMAT CPE/bl, TUAPOCTATHU-
2 | cpenpl HA MUKPOOpTa- | YeCKO€ JaBJICHUE, BIIUSHUEC XUMHUYECKHUX BEIIECTB,
HU3MBI. DKOJIOTHS | KOHIIEHTpAllMU, pagualiii) Ha MUKpoopraHu3Mel. YK
MUKPOOPTaHU3MOB. — 1, Ikoc - 2
buocuHTE3 y MUKPOOPraHU3MOB (OEJIKOB, YIJIE€BOJIOB,
Tema 5. MeTabonausM | TUNIUAOB, HYKJIEHMHOBBIX KHUCIOT, ()EPMEHTOB, aHTH-
3 | MUKPOOPTaHU3MOB. OMOTHUKOB, TOKCMHOB, BUTAMHUHOB W JIp.). 3HAuU€HUE
[MKJIa TPUKAPOOHOBBIX KHUCIOT B KOHCTPYKTHBHOM
Mmetabomusme. YK — 1, IIkoc - 2
MoJsouHoKuCI0€ OpOKEHNE U €ro Bo30yAUTENU. 3Ha-
YEHUE MOJIOYHOKHUCIIOTO OpOKEHHUSI B MUIIEBON MpPO-
MBIIIJICHHOCTH, B OBITY, MPU CUJIOCOBAHUM U CEHAXKU-
Tema Ne 6. buoreo- ’ Y, TP
POBaHUM KOPMOB.
XUMHYECKasl JIEATENb-
CnuproBoe Opoxenue. [poxxu kak BO30yaUTENU
HOCTh MHUKpOOpra-
CIIUPTOBOTO OpOXKEHUs (IUKUE U KYJIbTypHbIC, HU30-
HU3MOB. VYuactue
4 BbIe U BepxoBbie). [lepBas hopma ciupToBOTrO OposxKe-
MUKPOOPTaHU3MOB B .
Hus no HeibGepry. XuMusm npoiiecca, XapakTepucTH-
OMOT€OXUMUYECKUX .
., | Ka ero BO30yauTened, OMOJIOIHMYECKOe U IpaKTUde-
UKJIaX COEJAMHEHUMU
Frepona cKoe 3HaueHue. Bropas u Tpetbst GopMbI CIIUPTOBOTO
yraepoaa. opoxenus: mo HeliGepry. buonornyeckoe u mpakTu-
4ecKoe  3HaueHue ImpoueccoB.  Mcronbs3oBaHue
nposxokert. YK - 1, IIkoc - 2
AHaMOKcC - aHa’poOHOe okucieHue amMmoHus. Hcro-
Tema 7. IlpeBpaiie- | pusi, oOuias XapakTepuUCTHKa, pa3HOOOpa3ue BHJIOB,
HUE MHUKpPOOPTraHu3- | mpuMeHeHne. OCHOBHBIE CTaUM KPYyroBOpOTa a3oTa:
S5 | MamHu COCIMHEHUN | aMMOHU(DUKALKS, HUTPUPUKALMS, TEHUTpUPUKALUS,

azora, d¢ocdopa, ce-
PBI.

azordukcanus. KpyroBopoT azora B mo4Be M BOJOE-
Max. MooOwmm3amms 1 nmMmooOminn3anusg azora. Ceso-
o6opotel YK - 1, Ilkoc - 2

Pa3zgen 2 ChnenumajabHasl

PHMHI OKpY/KaloLIel cpeabl»

MHUKpPOOHoJiorust «MuKpoOHOJOrH4YecKnii MOHHUTO-

Tema 8. DnudurtHbIC
MHUKPOOPTaHU3MBI.
BzanMooTHoOmIEHUA
pacTeHU U MUKPOOD-
ranu3moB. llpumene-
HUE OuompenapaToB
UL CTUMYJSIIAM |
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 cocTtaB U 3HaueHHe. OUTONMATOrEHHBIE MHUKPO-
opraHu3Mbl. Tumbl cuMOMO3a: IK30- U IHIAOCUMOHNO3;
MeTabuo3, MyTyajau3M, KOMMEHCAJIN3M, Mapa3uTH3M,
aHTaroHus™; (QakyJIbTaTUBHbIE U OOJIMraTHbBIE CHUM-
OnoHThl. DYHKIUKU cUMOMO3a. DBOJIIOIUSA CUMOHNO3a.
CuUMOMOTHYECKHE aCCOLUMAIMU  MHUKPOOPTaHU3MOB.
B3anMoOTHOIIEHNSI MUKPOOPTaHU3MOB U MaKpoopra-
Hu3MOB. Ilarorennsle Mukpoopranusmbel. YK — 1,
ITkoc - 2
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5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabnuna 6

IlpuMeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbLHBIX TEXHOJIOT M
e HaumeHoBaHME UCIIO0JIb3Y-
€MbIX AKTHBHBIX U HHTEP-

n/ Tema u ¢popma 3anaTHSA
I AKTHUBHBIX 06pa3OBaUTe.m>-
HBIX TEXHOJIOTUH
1 | Tema Nel HMcTtopusi, 00BEKT, METO- JIP I'pymnimoBoe o6cyxaeHne
JIbl ¥ 32J1a41 MUKPOOHOJIOTHH.
2 | Tema Ne2 CoBpeMeHHas cucTeMa- JIP I'pynimoBoe o0cyxaeHue

THKa IPOKAPUOTHBIX MUKPOOpPra-
HHA3MOB, MUKPOMHIIETOB U BUPY-
COB.

3 Tema Ne3 Briusinue gakropos JIP I'pymimoBoe o6cyxeHne
BHEIIIHEN CPEbl HA MUKPOOpra-
HU3MBI. DKOJIOTUSI MUKPOOPTaHU3-
MOB.

4 | Tema Ne 4. PocT u pa3MHOKEHUE JIP I'pymimoBoe o6cyxIeHne
MUKPOOpPraHu3mMoB. KyibTuBHpO-
BaHUE MUKPOOPTaHU3MOB.

5 | Tema 5. MeTtaGoau3M MUKpoopra- JIP PaboTa B manbIx rpynmnax
HU3MOB.
6 | Tema Ne 6. buoreoxumuueckas zae- JIP PaboTa B manbIx rpymmax

ATETLHOCTh MUKPOOPTaHU3MOB.

VYyacTue MUKPOOPTaHU3MOB B OMO-

T€OXUMHUYECKUX ITUKIIAX COeHE-
HUW yriepoja.

7 | Tewma 7. IlpeBpamieHue MUKpOOp- JIP PaboTa B manbIx rpymmax
raHu3MaMM COCIUHEHMU a30Ta,

docdopa, cepsl.

8 | Tema 8. DnuduTHBIE MUKPOOpPTa- JIP PaboTa B manbIx rpymmax
HU3MBI. B3auMooTHOIEHNs pacTe-
HUM U MUKPOOpPraHu3moB. IIpume-
HEHHUe OuonpenaparoB AJsl CTUMY-
JIALIUY Y 3a10UTHI JIECOB U JIECOHA-
caxaeHn. Mukopusa.

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U NIPOMEKYTOYHAS aTTECTAIUA 110
UTOTraM OCBOEHMS JUCUUIJINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aJAHUA WJIH HHbIE MATEPHUAJIbI, HEOOXO0UMBIE 1JIsI
OLICHKH 3HAHU, YMEHUI U HABBIKOB M (UJIM) ONbITA AeSATEJbHOCTH

CuryanMoHHBbIE 321241
OTHolleHHe K KUCJIOTHOCTH cpeabl. [Ipobrmemuas cutyamus: B MupoBom
OKeaHe U Ha OOJIBIIEeH YacTH CYITN KOHIICHTPAIUS BOJIOPOIHBIX HOHOB IMOJICPKUBA-
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€TCsl B JIOBOJIbHO y3KOM JIMaria3oHe, ONTUMAIbHOM JIJisi pocTa OOJIBIIMHCTBA MPOKa-
PHOT, IPEANOYUTAIONIMX HEHUTpaJIbHbIE WU cladolenounbie ycioBus. OgHako cy-
HIECTBYIOT TOPsiYME KUCJIbIE UICTOYHUKH U MOYBBI, pH KOTOpPBIX MOXKET JocTurath 1.
N3 »tx Mect ObUIHM BbIJCJIECHBI OaKTepUH, SIBJSIONIMECS OJTHOBPEMEHHO TepModuia-
MU 1 anpgoduinamu. C Apyroi CTOPOHBI, B MPUPOJIE BCTPEUYAIOTCS IEIOYHBIE TOYBHI,
o3epa u uctounuku, pH xotopeix 8 — 11. 13 Takux MecT BbIJe/IeHbl OaKTepUU, SBIIS-
IOIKeCs amKaaTopuIaMu.

3agada Ne 1. Onpenenute, kKakoe 3HA4CHUE (C IKOJIOTUUECKON TOUKHU 3PEHHUS)
JUIst GaKTepHil UMeeT ClIOCOOHOCTh K POCTY MPU HU3KUX MIJIM BHICOKMX 3HaueHUsX pH.

3anaya Ne 2. 3mepenuss BHyTpuKiIeTOYHOro pH, nmpoBeaeHHoe y nmpeacTaBu-
TEJIeW TPYII OOJMTaTHBIX aliI0- U adKaio(UIoB, MOKAa3bIBAIOT, YTO OH HE COOTBET-
ctByeT pH BHemHel cpefpl. Y BceX M3BECTHBIX alUAO(PHUIOB 3HAUEHHE BHYTPUKIIE-
toyHoro pH moanepxxuBaercst okoso 6,5, y HeiTpopuiaoB — 7,5, y ajikaaopuiaoB — He
BbIle 9,5. HazoBuTe MexaHU3Mbl POKAPUOT, KOTOPbIE MOAAEPKUBAIOT CTAOMIBHOE
BHYTpUKJIETOYHOE 3HaueHue pH

Biausinue Temneparypbl Ha OakTepun. [IpobieMHas cuTyanus: TeMiepaTyp-
HbIE yCJIOBUS B Onocdepe 1ocTaTouHo pazHooOpa3Hsbl. [lo oTHOIIEHHUIO K TemIepaTy-
pe Kak K 3KOJOTMYECKOMY (PakTopy BCe M3BECTHbIE OAKTEpUHU MOAPA3JEISAIOTCS HA
TpU TpynIbl (MICUXpoduisl, Me30GuiIbl, TePMOGUIBI), OTIIMYAIOIINECS TEeMIIEpaTyp-
HBIM JHMAla30HOM, B KOTOPOM BO3MOXKEH POCT, a TaK)K€ ONMTUMAaJIbHBIMU TeMIIepaTy-
pamu pocra.

3anaya Ne 1. O0bsicHHTE, UeM 00YyCIIOBIEHA CIOCOOHOCTh NICUXPO(DUIIOB PACTH
B YCIIOBHSIX HU3KUX TEMIEPATYP, & TEPMO(DHIIOB — IIPH BHICOKUX TEMIIEpaTypax.

3anaya Ne 2 (yueOHO-uccienoBarenbckas padora) [loctaBpTe SKCIIEpUMEHT, C
MOMOIIIBI0 KOTOPOTO MOYXHO BBISICHUTH ONTHUMAJIbHBIE TEMIIEpaTypHbIC YCIOBUS IS
pocCTa ONpeieIEHHOTO BUa OAKTEPHIA.

Buansinne nznydenusi Ha 6aktepum. [IpoOnemHast cutyanus: Bce KUBbIE Op-
raHU3MBbI, B TOM YUCJE U OAKTEPHH, HaXOATCS O] BO3JECHCTBUEM Pa3HbBIX BUJIOB U3-
ayuenus. OnHako 3(pPeKxThl, BbI3bIBa€MbIe 00TyueHneM OaKTepuid, pa3TuYHbl B 3aBU-
CUMOCTH OT JUIMHBI BOJIHBI U3YyUYEHUSs], €T0 03Bl U BUJa OaKTepuil, MoABEpraronnxcs
ob0myuenuto. KopotkoBonHoBoe uznyuerue (220 — 300 M) oTpuniateabHoO 1eHCTBYET
Ha Oaktepuu. U3nyuenue B obnactu anuH BosiH oT 300 no 1100 M obGecneunBaer
BO3MOYKHOCTh CYIIECTBOBAHUS OJHUX OaKTepuil U O€3pa3InvHoO JIs IPYTUX.

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

3agada Ne 2. Tlpennoxkute criocoObl UCTONIb30BaHus Y D-nydeil, OCHOBaHHBIE
Ha MEXaHU3ME WX JIEHCTBUS Ha OAKTEPHH.

3anaya Ne 3 (yueOHO-uccienoBarenbckas padora) [loctaBbTe SKCIIEPUMEHT, C
MOMOII[BI0O KOTOPOTO0 MOKHO JI0Ka3aTh TyOuTenbHOe aeiictBue Y D-nmyyeid Ha OakTe-
pumu.

3agaua Ne 4. dotocuHTe3, COMpoBOXAatoUIUiics BbiaeaeHueM O2 , CBOMCTBEH-
HBII BCEM SYKapUOTHBIM OpraHU3MaM M JBYM IpyIinaM 3yOakTepuil (iuaHoOaKkTepu-
M M TIpoxjopoduTam), Bo3MoxkeH B nuamazone ot 300 mo 750 um. [{ns sybakTepuid,
CHOCOOHBIX K OCYIIECTBIICHUIO OECKUCIOPOJHOTO (POTOCHMHTE3a, NHAIa3oH H3Iyde-
HUl, 0OecreunBaromX (POTOCUHTETUUECKYIO aKTUBHOCTD, YBETTUUMBAETCS B CTOPOHY
oosiee JIMHHBIX BOJH — 70 1100 HM. Uem 00yciioBiieHa pa3HMIlA B CIIEKTPax MOTJI0-
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nieHusi? CylecTByeT JIM CBSI3b MEXKY CABUIOM CIEKTpa MOTJIOMIEHUS B JUIMHHOBOJI-
HOBYIO 00J1aCTh U OTCYTCTBUEM BbiiesieHust O2 rpu (OTOCUHTE3€E 3TOro TUMa?

3amauya Ne 5. M3BecTHO, 4TO MHOTHE OaKTepUU, HE HYKIAIOIIHECS B OCBElIe-
HUU U XOPOIIO PACTyIIME B TEMHOTE, MPU POCTE Ha CBETY OOpa3yloT MUTMEHTHI (B
OCHOBHOM EJThIE, OpaHkeBble, kpacHble). [louemy 310 mpoucxoaur? Kak mocra-
BUTb SKCIIEPUMEHT, WILUTIOCTPUPYIOUTUH 3Ty 3a/1auy?

OTtHomenne 0aktepuii K MoJiekyasspaomy O: IIpoOieMHas cuTyanus: Bce
CYIIECTBYIOIME HA 3eMJie TPOKAPUOTHI, JaKe CTPOTHe aHa’dpoObl, B mpucytcTBun O3
€ro MOTrJomaT. Pe3ynpTaT Takoro B3aMMOACHCTBHS pa3iuyueH: a’poObl CIIOCOOHBI
CYILIECTBOBATh B MPUCYTCTBUU O3, a aHa3pOOBI MOTHOAIOT.

3amauya No 1. O0bscHUTE pa3IMuHOE OTHOLICHUE MPOKAPUOT K AITOMY IKOJIOTH-
yeckomy (paktopy.
3agaua Ne 2 (yueOHO-uccnenoBarenbckas pabora) Beiienuts U3 NpupoiHbIX Cy0-
CTpaToB (HAIPUMED, U3 MOYBHI) a3pO0bI U aHAIPOOBI, YUUTHIBAsI UX OCOOCHHOCTH.

Bonpocs! k yctTHOMY onpocy no Teme: «Mopdos1orusi 1 cuCTeMaTHKa MUKPO-
OPraHu3MoOB».
1. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CTPOCHHUS KJIETKU SYKapUOT U IIPOKa-
pHOT.

2. Kakue cTpyKTypbl BXOJST B COCTaB OAKTEpUaTbHON KIETKHU?

3. [lepeunciure MOBEPXHOCTHBIE CTPYKTYpPbl OaKTEpUAbHON KJIETKH, HA30BUTE
X QyHKIUU.

4. 3HadeHue okpacku 1o ['pamy asst uaeHTudUKaum OaKkTepuid.

S. JIBukeHue OakTepuil.

6. Yto takoe Takcucel? JlaiiTe ompeneneHre MOHATUSAM: (HOTOTAKCHUC, adpOTaK-
CHUC, XEMOTaKCHUC, MarHETOTAKCUC, BUCKO3UTAKCHUC.

7. B yem ocobeHHOCTH CTpoeHUs U (PYHKUUH UTOIJIa3MaTHYEeCKOW MeMOpaHbl
MPOKAPUOT?

8. Kakue BHyTpeHHHE CTPYKTYpbl OaKTepHaIbHOM KJIETKH Bbl 3HaeTE?

Q. UeM nipeacTaBlieH T€HETUYECKUI MaTepUall MPOKAPUOT?

10. UYto mpexnctaBisitoT coOOi BHEXPOMOCOMHBIE (DaKTOPhI HACIIEICTBEHHOCTH Yy
Oaktepuii? Kak oHM BIHMSIOT Ha BBDKMBAEMOCTh OAKTEpHid B OKpYXKaroliei cpeae?

11. Yto Takoe BKIIIOUCHHUS, Kakve (YHKIIUUA OHU BBIMOIHSIIOT U YeM OTIMYAIOTCS
OT OpTaHeJuT KJIETKHU?

12.  Kak mpoucxoaut oOpa3oBaHHMe SHIOCIOp y Oaktepuii? Yem oOycioBieHa
YCTOMYMBOCTD SHIOCIIOP K (haKTOpam OKpY Karolien cpesibl?

13.  Yro BbI 3HaeTe 0 pa3MHOKeHUH OakTepuit? CriocoObl pa3MHOKEHUS.

14.  OcHOBHbIE TPUHIUIIBI CHCTEMATUKU MUKPOOPTaHU3MOB.

15. XapakTepucTuka OTIEIbHBIX TPYII MPOKAPUOT, MMEIOIIUX CEIbCKOXO035H-
CTBEHHOE 3HAaYECHUE.

16.  Ocnosubie Hanpasienus ucciaeaopannii C.H. Bunorpanckoro, B. JI. OmensH-
CKOTO.

17. Bxuan H. A. KpacuibHHKOBa B pa3BUTHE MUKPOOUOJIOTHH.

18. CoBpemenHasi cucteMaTuka MUKpoopranusmoB. Mepapxust TakconoB. HomeHn-
KJIaTypa.

19.  IIpunuumnsl knaccudukanuu mapctsa Procaryotae. Ha3zsate oTaensl u Kiacchl.
MeTtoabl
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20. ompejaeneHus TUIMA KICTOYHONU CTEHKH OaKTEpHil.

21. Crpoenue npoKapuoTHON KJIETKH. OTIUYMS OT KJIETOK BBICIIUX OPTaHU3MOB.
22. CrpoeHue reHeThyYecKoro amrmapara 6akrepuil. [lonstre Buaa, mraMMa, KIoHa
OaKTepuH.

23. Poct, pazmHoxeHue Oaxktepuil. OCHOBHbIE XapaKTepuCTUKHU. Da3bl pa3BUTHUSA
MUKPOOHOM

24.  Mopdonoruueckue rpynmbl OaKTEpUi.

25. Pukkercuu, MUKOILIa3Mbl, XJaMuauu.O01mas xapakTeprucTHKa, SIKOJIOTHS.

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

27. UapctBo Mycota, OTAeNbl U KJIACCHI.

28.  poxcKd, IKOJIOTUYECKUE TPYIIIBI IPOAOKEH.

29.  OOmiast xapaKTepUCTHKa TPUOOB. DKOJIOTHUECKHUE TPyl TPUOOB.

30.  Oco6eHHOCTH CTPOEHUS KIETOK MUKPOMHIIETOB.

31.  OTkpbITHE U CTPOCHHE BUPYCOB.

32. UapctBo Vira. OCHOBHBIE KPUTEPUHU CUCTEMATUKH BUPYCOB U UX HOMEHKJIATY-

pa.

Bonpocsl k ycTHOMY onpocy o teme: «BiiusiHue (pakTropoB BHeUIHEH cpe-

bl HA MUKpPOOpranusmsbl. Ilnrtanue u ¢gepmeHTHI MUKPOOPTraHU3MOB).

1. B ueMm cymHoCTh rojlopuTHOTO criocoba NMUTaHUsI MUKPOOPTaHU3MOB?
2. Kakas cTpykTypa OakTepHalbHON KIETKH CIYKUT OapbepoM, OMPEAEISIIOIIM
MOCTYIUICHUE MTUTATENIbHBIX BEIIECTB B KIETKY?
3. Kakue MexaHu3Mbl TpaHCHOpPTa Yepe3 LUTOMIa3MaTHYECKyr0 MeMOpaHy Bam
W3BECTHBI?
4, Uto co00ii MpeACTaBIAIOT MO0 XMMUYECKOU TIPUPOJIe TIepMeasbl, U KaKyr pOjb
OHM UTPAIOT B MUTAHUU MUKPOOPTAHU3MOB?
5. Kakue kputepun 1mosaoxeHsl B OCHOBY KJIacCU(UKAIIMA OPTaHU3MOB IO TUIIAM
MUTaHUS?
6. Ha kakue rpynmsl qeisiTest 6akTepuu Mo OTHOIIEHUIO K HICTOYHUKY yriaeposa?
7. Ha kakue rpymnmbl GelsiTCSI MUKPOOPTAaHU3MBI 10 OTHOIIEHUIO K HWCTOYHHKY
sHeprumn?
8. Yewm otnuuaercst oTocuHTEe3 y 6akTeprii oT (POTOCUHTE3a Y pacTeCHU?
Q. Uto Takoe xemocuHTe3? Kakue MUKpOOPraHU3Mbl OTHECEHbl K XEMOCHUHTE3H-
pyromum?

10. HazoBuTe MUKpPOOPTraHU3MBI, JIJII KOTOPBIX XapakTepHbI (OTOJIUTOABTOTPO(D-
HBIM, XEMOJIUTOABTOTPO(MHBIN U XEMOOPTaHOTETEPOTPODHBIN TUIIHI TUTAHUS.

11. Ponb (hepMEHTOB B KU3HEAESITEIBHOCTH MHKPOOPTraHU3MOB. DepMEHThI KOH-
CTUTYUTHUBHbBIC U aJalITUBHBIE.

12.  DHOOTEHHBIE U K30TE€HHbBIC (DEPMEHTHI.

13. B uem cymHocTb AeiicTBus pepMeHToB? UTO Takoe SHEprusi akTUBAIUU?

14.  Yem otnuyarorcs ¢GepMEHTHI OT HEOPTaHMYECKUX KaTaau3aTopoB? XuMHYe-
cKkas mpupojia (GepMEeHTOB.

15. Kunaccudukanus GpepMEeHTOB COTIACHO MEXIyHapoaHOW HomeHkmatype. Oc-
HOBHBIE TPYMIIBI (JEPMEHTOB.

16. BnwusHue BIaXXHOCTH Ha MUKpPOOpraHu3Mmbl. [IpakTuueckoe 3HaAUEHHE CHHIKE-
HUS BJIQKHOCTH ISl KOHCEPBALMU NPOAYKIUU U KOPMOB.
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17. BnusHue Temnepatypbl Ha MUKPOOPTaHU3MBI: TICUXPO-, ME€30- U TEPMOQUIIBL.
buonornyeckue MexaHu3Mbl TEPMOPUITHH.

18. Bnusnue pH u XuMU4eCcKuX BEIIECTB HA MUKPOOPTaHU3MBI: allu10(UiIbl U 6a-
30(pITBI, OCMO- U TaJTOHUIIBI.

19. BnusHue paguanuu Ha MUKPOOPTaHU3MBbI, TPAKTUYECKOE 3HAYEHUE ITUX 3HA-
HUM.

20.  OrtHomIEHUE MUKPOOPTAHU3MOB K KUCJIOPOY: OOJUTAaTHBIE a’dpOOBI U aHAdPO-
Obl, pakympTaTHBHBIE aHA’pPOOBI, a9POTOJIEPAHTHBIE U MUKPOAIPO(UIBLHBIE MUKPO-
OpTraHU3MBbl, IPUMEPHI.

21. MexaHuU3Mbl YCTOWYMBOCTH MUKPOOHBIX MOMYJSALIUNA B AKCTPEMAIbHBIX YCIIO-
BUSIX.

22. Mertabuno3, CyIHOCTh, SKOJIOTHIECKOE 3HAUCHHE, PUMEPHI.

23. Cumbmo3, ero (hopMbl, SKOJOTHIECKOE 3HAYCHHE, TPUMEPHI.

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

25. AHTHOMOTHKU: OTKpBITHE, OllpeneeHue, Kiaccupukanus. Eqununa neicTaus
aHTUOMOTUKOB. CHHTE3 aHTUOMOTUKOB B TIOYBE.

26. AHTHOUOTHKM OaKkTepuil. AKTUHO- U MUKPOMHUIIETOB: TIPOIYIIEHTHI, 00BEKTHI U
MEXaHU3MBbI IeHCTBUS. MeTO/Ibl ONpeesieHUs] YyBCTBUTEIbHOCTH MUKPOOOB K aHTH-
OMOTHKAM.

27.  Kakwue crocoObl MUTaHUs XapaKTePHBI ISl MUKPOOPTaHU3MOB?

28. K xakomy knaccy pepMEHTOB OTHOCSTCS IK30(pepMEHTHI?

29.  Kakas U3 opranesi CiIy>KUT CTPOTUM KOHTPOJIEPOM MPH MOCTYIUICHUH TTHTAa-
TEBbHBIX BEIIECTB B KIETKY?

30. Oxapaktepu3yiiTe BO3MOXKHBIEC CIIOCOOBI TPAHCTIOPTA MUTATEJIHLHBIX BEIIECTB B
KIIETKY.

31.  Kakwue cnenuduyeckrue TpaHCIOPTHBIE MEXAHNU3MbI PA0OTAIOT MPHU MEPEHOCE
yepe3 MeMOpaHy MUTATEIbHBIX BEIECTB?

32. Hauem ocHOBaHa KJlacCU(pUKALMS MUKPOOPTaHU3MOB IO TUITY MTUTAHUS?

33.  Kakoii HCTOYHUK yTiepoa UCIOJB3YIOT aBTOTPO(HBIE U IeTepOTPOHBIE
MUKPOOPTraHU3MbI?

34.  HazoBuTe BO3MOXKHbIE HCTOUHUKH SHEPTUH, UCIIOJIb3yEeMble MUKPOOPTIaHU3-
MaMu?

35.  Yro0 Takoe XeMOCHHTE3?

36. Kakue MUKpOOpPraHU3Mbl OTHOCSITCSL K XeMoopraHorereporpodam?

37.  Kak BIaXHOCTB CpeJibl BIUSET Ha KU3HEAEATEIBHOCTh MUKPOOPTaHU3MOB?

38.  Ilpm kakux 3HAUEHHUSAX AKTUBHOCTH BOJBI MHKPOOPTaHU3MbI HE Pa3BUBAIOTCS?
39.  Ha xakwue rpynmsl pa3aenstoT MUKPOOPTaHU3MBI TI0 OTHOIICHHUIO K TeMITepaTy-
pe?

40.  OcoOeHHOCTH NCUXPOPUIBHBIX U TEPMODUIBLHBIX MUKPOOPTaHU3MOB.

41.  JlaiiTe XapaKTEPUCTUKY HEUTPODUIHLHBIM, allUI0OUIBHBIM U aTKaTO(PUITHLHBIM
MUKPOOPTaHU3MaM.

42.  Ponb kucnopona /i KU3HEACATEIbHOCTH Pa3IMUYHbIX MUKPOOPTraHU3MOB. J{7s
KaK1X OaKTepuil KUCIOPO] TOKCHUYEH?

43.  Yro takoe aHTHOMOTHKHU? VX BAMsHUE HA pa3nuyHble (PU3HOTOTHUECKHE
TPyIIbl MUKPOOPTaHU3MOB.
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44. B 4ewm 3akitouaercs JeUCTBUE YIbTPA()HOIETOBOTO U IPYTUX BUAOB U3ITyUe-
HUsI HA MUKPOOPTaHU3MBbI?
45.  HazoBuTe u oxapakTepu3zyiTe OCHOBHbIE (hOPMBbI B3aMMOOTHOIIEHUI MUKPO-
OpraHU3MOB.
Bonpocsl k ycTHOMY onpocy 1o teMe «IIpeBpamienue coemHeHUH yriepoaa
MHUKpoopranusMamu. OCHOBHbIE OPOANJIbHbIC H OKHUCIUTEIbHbIEC IIPOLECChD.

1. B yeM cx0/JICTBO U pa3inyue NpoLeccoB OPOKEHUS U AbIXaHUs?

2. JlaiiTe XapakTEpUCTHKY TJIMKOJIM3a: XUMH3M, OCOOEHHOCTH IpoLecca U €ro
3HAYEHUE.

3. Oxapakrepusyiite nporeccsl Apixanusa. KakoBo 3Hauenue mukia Kpeodca?

4. Kak npoucxonut o6pazoanne ATD B DTL?

S. JlaiiTe XapaKTepUCTUKY CIHUPTOBOTO OpOXKEHUS: BO3OYIUTENIH, XUMHU3M IIPO-
1[ECCa U €r0 3HaYEHUE.

6.  MomnouHokucinoe OpokeHrne. XUMHU3M IpoLecca U €ro 3HaueHue. XapakTepu-
CTHKA MOJIOYHOKHCIIBIX OaKTEpU.

7. IlponmoHOBOKHUCIIOE OpOXKEHHE: XUMU3M, BO30YIUTENN U 3HAUEHUE B IIPUPOJIE
U JKU3HM YEJIOBEKa.

8.  Bpoxenus, Bbi3biBacMble Oaktepusmu pona Clostridium. Ocobennoctu mpo-
LIECCOB, XapaKTEPUCTUKA BO30YyAUTENECH U 3HAUEHUE B IPUPOE U KU3HU YETIOBEKA.

Q. OxucneHne yrieBoAOpPO0B, 3HAUCHUE U XapaKTEPUCTHKA MUKPOOPTaHU3MOB,

OCYIIECTBISIOUINX ITOT MPOIIECC.

10. OxwucrneHue 3TUIOBOTO CHOUPTA A0 YKCYCHOM KHCIOTHI MHKPOOpPTaHM3MaMH,
3Ha4YeHHE Mpolecca.

11.  AbnpoGHoe 1 aHa3pOoOHOE Pa3I0KEHUE LEIUTIOI03bl, TEMUIIEIUTIONO03bI, JINT HUHA
MUKPOOPTaHU3MaMHU, 3HAYCHHE MTPOLIECCOB B MMPUPOJIE.

12. Pa3znoxeHue MEKTUHOBBIX BEIIECTB MUKPOOPTaHMW3MaMHU, 3HAYCHHE MpoIecca
MIPU TEXHUYECKON 00pabOTKE BOJIOKHUCTHIX PACTEHUH.

13.  Jlaiite onpeneneHre MOHIATHAM «METa00IH3My, «KaTaboIu3M»», «aHa00THU3M.
14.  OxapaxTepu3yiiTe BO3MOXKHbIE MYTH 0Opa30BaHMS MUPOBUHOTPATHON KHCIIO-
THI.

15.  Yro Takoe cyOCTpaTHOE U OKUCIUTENbHOE (hochopuinpoBaHue?

16. IlpuBeauTe CpaBHUTEIBHYIO XapaKTEPUCTUKY OPOKEHHUIO U adPOOHOMY JbIXa-
HUIO.

17. KaxoB OMOJOTMYECKUNA CMBICH LIUKJIA TPUKAPOOHOBBIX KUCIOT?

18. 3HaveHHe HNMEKTPOHTPAHCTIOPTHOM I[EMU B SHEPTETUKE KIICTKH.

19.  UYto Takoe aHa’poOHOE JibIXxaHuE?

20. Yrto sBIAETCS KOHEYHBIM AaKIENTOPOM DJIEKTPOHOB MPU aHAdPOOHOM JIbIXa-
HUN?

21. KakoBbl myTH MOJy4YeHUs] MTUPYBATA B U3yUYEHHBIX MpoIieccax OpoxeHus?

22. Ha3zoBuTte BO30yAHTENEH CIUPTOBOIO OPOXKEHUS.

23. Uro takoe a¢pdext [acTepa?

24. Kakue pacsl Aposxokeit cymectBytor? Ux ncnonb3oBaHue.

25. 3HayeHWe COUPTOBOrO OPOKEHHUS B MHUIIEBOM MPOMBIIIEHHOCTH U CEITHCKOM
XO35MCTBE.

26. OxapakTepHu3yilTe TUIIbI MOJIOYHOKUCIOTO OPOKEHHUS.
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27. Mopdosorndyeckre U (PU3HOJIOTHIECKUE OCOOEHHOCTH MOJOYHOKHUCIBIX Oak-
TEPUH.
28. KakoBbl 0COOCHHOCTH BO30YAUTENICH MPOITMOHOBOKHUCIIOTO OpOXKEHUS?
29. 3HayeHUE MOJOYHOKUCIOTO M IMPOMHMOHOBOKHCIOrO OpOXEHH B HAapOJIHOM
XO35MCTBE.
30. Mopdomornyeckue U Gu3HONIOrHUECKre ocoOeHHOCTH OakTepuii poga Clos-
tridium.
31. Ha3zoBuTe TUIMUYHOTO MPEICTABUTENSI MACITHOKUCIIOTO OPOKEHUSI.
32. 3HadyeHWE MACISTHOKUCIIOTO OPOYKEHUS B KOPMOITPOU3BOJICTRBE.
33.  OcoOenHocty BO30yuTENEH alleTOHOOYTHIIOBOTO OPOKECHHUS.
34. 3HaueHWE KOHEYHBIX MPOIYKTOB AlETOHOOYTHIIOBOTO OPOXEHHS B MPOMBIIII-
JICHHOCTH.
35. Bo30ynuTtenu cOpaxMBaHUS MTEKTHHOBBIX BEIIIECTB.
36. KakoB cocraB ¢epMEHTHOr0 KOMIUJIEKCA BO30YyIUTENCH OpOXKEHUSI MEKTUHO-
BBIX BEILECTB?
37. Kakue cniocoObl CyHIECTBYIOT JIJIsi 00paOOTKU JTyOOBOJOKHUCTBHIX PACTEHUN U
U3BJICUCHUS U3 HUX BOJIOKHA?
38. Paznuums Bo3OyauTenel BOISHOW M POCSAHONM MOYKU JIyOOBOJIOKHUCTBIX pac-
TEHUH.
39. 3HaueHHMe pa3NOKEHUS MEKTUHOBBIX BEIIECTB B HAPOJTHOM XO3SHCTBE.
40. 3nHaueHue pas3NoKEHUsS KIETUYATKU B IPUPOJIC.
41. IlpuBeaute cxemy ruaposivza Ieoiao3sl. Kakue ¢hepMeHThl y4acTBYIOT B
3TOM Mporecce?
42. HazoBute Bo30yauTeNneil OKUCICHUS KIETUATKH.
43. KakoBa poiib OKHCIIEHUS KJIETUATKU I JUATHOCTUKH TUIOIOPOAHS MOYB?
44. PacnpocTpaHeHue Bo30ynuTenei OpoKeHHs KJIETYATKH.
45. HazoBuTe KOHEUHBIE MPOIYKTHI IPOLECCOB PA3I0KEHUS 1EJITHOI03bI.
46. 3HauyeHue U OCOOEHHOCTH COPaKUBAHUS KJIETUYATKH B PyOIle )KBAUHBIX KHUBOT-
HBIX.
47. IloueMy OKHUCIIEHHE STHJIOBOTO CIHUpPTa IO YKCYCHOM KHCIIOTBI Ha3bIBaIOT He-
MOJIHBIM OKUCJIEHUEM?
48. Oco0eHHOCTH YKCYCHOKHCIIBIX OaKTepHUIA.
49. Kakoii (hepMeHT NPUHUMAET YYacCTUE B IIPOLIECCE OKUCTIEHUS Kupa?
Bonpochl K YCTHOMY ONpoCy 10 Teme:
«IIpeBpaiieHre MUKPOOPraHM3MAMHU a30TCOAEPKAMNX COeTHHEHMI

1. HaszoBurte ocHOBHBIE CTaInKM KPYrOBOPOTA a30Ta B IMIPUPO/IE.

2. [Touemy mpeBpallleHUss MUKPOOPTaHU3MAaMH COEAMHEHUI a30Ta UMEIT OO0JIb-
110€ 3HaYEHHE B IPUPOJIE U CEITBCKOM XO35IMCTBE?

3. Kakas n3 ctaguii uMeeT KIIFOUeBOE 3HAYCHUE JJIs1 COXPAHEHHMS )KM3HUA HA 3€M-
je, obecrieunBasi HEMPEPHIBHOCTD LIeTIeN MUTaHUS?

4. HazoBuTe Bo30yauTeneit 1 KOHEUHbIE MPOIYKTHl aMMOHU(PHUKAIIUN B a9POOHBIX

U aHa3POOHBIX YCIOBUSIX.

Oco0eHHoCcTH aMMOHU(DUKAITUY MOYEBUHBI.

B uéwm 3akmiouaercs npouecc Hutpupukannn? U3 kakux $as3 on cocrout?
C kakoii 1enblo MPUMEHSIOT UHTHOUTOPBI HUTpUUKAITIH?

YeM orimnuaetcs rerepotpodHast HuTpupukanus?

0 N oo
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Q. Kaxoii nporiecc npuBoAUT K 00pa30BaHUIO0 HEAOCTYIHBIX I pacTeHuil hopm
azora?

10. Kaxkoe 3Hauenue umeer cootHoueHue C:N s mpouecca mumMMoOMIMA3aIuU
azora?

11. Tloyemy AeHUTpU(PUKALIMIO HA3BIBAIOT AaHA3POOHBIM HUTPATHBIM JbIXaHUEM?
12.  OcobGeHHOCTH BO30yAUTENCH TeHUTPUDUKAIUH.

13.  KakoBsl pa3Mepsl IOTEph a30Ta B pe3yabTaTe JeHuTpuduxarmmn?

14, Kakue arpoTeXHUYECKHE MPUEMBI CIEAYeT MPUMEHSThH I TPEIOTBPAICHUS
NeHUTpU(UKALUY B IOYBE U HaBO3e?

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

16. Tloyemy B0o30yauTeNei a30TPUKCAIIUN HA3BIBAIOT TAKXKE U AUa30Tpodamu?

17. Ha xakue rpynnsl MOApPa3AesaoT BO30yauTenei azoTgpukcannn?

18. Xapakrepuctuka (pepMEHTHON CUCTEMBI Mpoilecca a30TPUKCAILIUU.

19. KaxoBbI 3aTpatThl JHEPTUU NPU OCYIIECTBICHUU a30THUKCAITUN?

20.  OcoOeHHOCTHU U pacIpOCTpaHEHUE CBOOOIHOKUBYIINX a30T(HUKCATOPOB.

21. CpaBHuTe BKJIaJ B OanaHC a30Ta B MOYBE aHAIPOOHBIMHU U a3pOOHBIMHU a30T-
dbukcaropamu.

22. Onumure XapakTepHble BUAbI CBOOOAHOKUBYIIMX JUA30TPOGOB sl pa3iny-
HBIX THUIIOB TIOYB.

23.  OcobenHoctH Gukcanuu aTMOCHEpHOTO a30Ta IMAHOOAKTCPUSIMH.

24. Ha3zoBuTe OCHOBHBIE OTIIMYMS aCCOIIMATHBHON a30T(PUKCAIINN.

25. Bkuag acconuaTHBHBIX a30T(PUKCATOPOB B a30THBIN OaslaHC TOYB.

26.  Otauuust CMMOMOTHYECKON a30T(hUKCAIIMN OT IPYTUX BUAOB 3TOTO IpoIiecca.
27. Mopdonornyeckue u PU3NOIOTUIECKUE CBOWCTBA KITyOEHBKOBBIX OaKTEPHIA.
28. Onwummre TpoIecc B3aUMOJICHCTBUSI KIYOCHBKOBBIX OaKTEpUH C pacTCHHEM-
XO35IMHOM.

29. B xakoii popme kiryOeHbKOBBIE OaKTepuu (GUKCUPYIOT a30T?

30. Ponp nerremornoOuna yisi puKcaMK a30Ta OAaKTEPOUTAMH.

31. [Ilepeuucnute U yTOUHUTE CBOMCTBA KIYyOEHBKOBBIX OAaKTEpUM /ISl YCIICITHOTO
dbopmupoBaHUs a30TPUKCUPYIOIIETO CUMOHNO03a.

32. 3mnadyenue 6000BO-pU300MATBHOTO CUMOMO03a ISl @30THOTO OajaHca TOYB.

33. Oxapakrepu3yiiTe MHUKPOOPTaHU3MBI, pa3jararoiie OCIKOBHIE BEIIECTBAa B
a’pOOHBIX U aHA’POOHBIX YCIOBUSIX.

34. KakoBbI ONITUMAJILHBIC YCIOBUS Pa3I0KEHUS MOYEBUHBI MUKPOOPTaHU3MaMU ?
35. HazoBute ¢amMunauio y4€HOro, OTKPBIBIIETO HHEPreTUYECKU IMpoliece,
HAa3BaHHBIA XEMOCHUHTE30M.

36. B uéwm 3axmouaercs npouecc HuTpudukanuu? M3 kakux nByx (a3 oH cOCTo-
ut?

37. KakoBbl OTIMYUTENbHBIE OCOOCHHOCTH ACCUMHUJISIIMOHHOTO M JTUCCUMHUIISAIIHU-
OHHOTO MPOIIECCOB BOCCTAHOBJICHUSI HUTPATOB?

38. Pasmepsl motepp MOJEKYJISIPHOTO a30Ta U3 MOYB B pe3yjbTaTe Mmpolecca HUT-
puduKanuu.

39. HazoBute Hambomee pacnpocTpaHEHHBIE CBOOOIHOXKUBYIHE a30T(HUKCUPYIO-
e 6aKTepum.
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40. Yewm oTiamyaroTcs CBOOOJHOXXHUBYIIME a30THUKCUPYIOIUE OAKTEpUU OT acco-
[IUATUBHBIX a30TPUKCATOPOB?

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

42. Kak Ha3bIBaeTcs npenapar, OCHOBaHHBIM Ha MCIOJIb30BAHUM CUMOUOTHYECKUX
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 MOJPa3AesiuTh MPOLeCC MUHEPAIN3alluid a30Ta MHUK-
poopranusmamu?

46. B yem ocoOeHHOCTH aMMOHU(PUITUPYIOMINX OaKTepuii?

47. OOpacuute otnune 1 daspl HuTpUuKanum ot 2 pazpl. OCOOEHHOCTH reTepo-
TpodHOI HUTpUUKAMK. JlaliTe XapaKTepUCTUKY HUTPUDULUPYIOITUX OaKTEpU.
48. B yem cymHocTh npouecca JeHuTpudukanun? Kakne MUKpOOpraHu3Mbl OCy-
IIECTBIISIOT ATOT MPOLIECC U MTPU KAKUX YCIOBUAX?

49. IlpuBenurte nmpuMepsl MPOIECCOB, MPU KOTOPHIX a30T MEPEXOAUT B COEIAUHE-
HUSl, HEOCTYIIHbIE JJIs1 PACTEHUH.

50. KakoBo 3HaueHHe CBOOOIHOKUBYIIIUX M CHMOMOTHYECKUX a30T(PUKCUPYIOIINX
MukpoopranusmoB? IlpuBeaute npumepbl CBOOOIHOXKHMBYIIMX MUKPOOPIAaHU3MOB,
YCBaMBAIOIIUX a30T.

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

52. Kaxkwue pacTeHus: BCTynarOT B CHMOMOTHYECKHE OTHOIICHUS C a30T(HUKCUPYIO-
My 0akTepusimMu’?

53. Kakumu cBoiicTBamMu 001a1al0T KITyO€HBKOBBIE OaKTepun?

54. B uyem ocobenHHoctn Ouoxumuu azoTdukcanuu? Ha kakue cTraguum MOKHO
pa3eNnuTh MPOLECC BOCCTAHOBIIEHUSI MOJIEKYJIIPHOTO a30Ta 10 aMMHaKa?

55. Kakwue rpynmnbsl MUKPOOPTaHM3MOB CYIIECTBYIOT 3a CUET HHEPIHH, BBLICISIO-
nieics Mpyu OKUCICHUU HEOPraHMYECKUX COCAUHEHUN cepbl?

56. HazoBuTe ocHOBHBIE HampaBieHUs TpaHCHOPMAIIMN COSTUHEHUN CEphl B TIOY-
BE.

57. B xakux popmax pochop MokeT HaXOIUTHCS B TOYBE?

58. B Kkakux JOCTYIHBIX JUIsl pacTeHuid (popmax npucyTcTByeT B nouse dochop?
59. Kakue Buapl OakTepuil y4acTBYIOT B TpaHC(hOpMAIMU COCAMHEHUN jKelie3a B
nouse? OxapakTepuszynTe 3TH OaKTEpUHU.

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

62. [IlpuBenute mpUMEpHl XUMHUYECKUX PEAKIUH, OCYIIECTBISIEMBIX MHUKpPOOpPTa-
HU3MaMHU PacCMaTPUBAEMBIX TPYIIIL.

63. XapakTepucTuka U OCOOCHHOCTHM MHUKPOOPTIaHM3MOB, YYacTBYIOIIMX B TIpe-
BpamieHusx cepul, pochopa u xamus.

64. KakoBo 3HaueHHE MPOIIECCOB MpPEBpaIIeHUs coenquHeHnil pocdopa, cepsl, xe-
Je3a ¥ Kalus B MIPUPOJIE U )KU3HH YEIOBEKA.

TecToBBIC 3a1aHUA
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TecToBbIC 3a1aHN 110 TeMe «Y CTPOMCTBO MUKPOCKOIA M TEXHUKA MUKPO-
CKONMUPOBAHUA 0AKTePHAJIbHBIX NPENapaToB»
Hanuwume nomep npasunvnozo omeema:

1. K MexaHn4yecKkoi 4aCcTH MUKPOCKOINIA OTHOCHTCH

1. OKYJISIp

2. KOHJICHCOP

3. MaKpOBHUHT

4. PEBOJILBEPHOE YCTPOMCTBO C OOBEKTUBAMU

2. I1o njiHe BOJIHBI M THUITY HCIIOJIb3yeMOI0 U3/Iy4YeHUS COBPEMEHHbIE
MHUKPOCKOIbI AeJIATCH Ha:

1. CBETOBBIE U DJIEKTPOHHBIE

2. CBETOBBIE U TEMHOITOJIbHBIC

3. (ha30BOKOHTPACTHBIEC U TEMHOIOJIbHBIE

4. AJIEKTPOHHBIE U MEXAHUYECKUE

3. Da30B0-KOHTPACTHA MUKPOCKOIIMS OCHOBAHA HA:

1. YMEHBIIIEHUY NHTEHCUBHOCTU OCBEILICHHS IIpenapara 3a CUeT OIyCKaHUs
KOHJICHCOpA U CY>KEeHHUsI Thuaparmsl

2. MpEeBpAIIEHUH ONTHYECKUMU CpeicTBaMU (a30BbIX KOJIEOAHUN B aMILIU-
TYyZHBIE

3. OTCEUYCHHUU MPOXOSIIETO CBETA U BU3yaIN3alll OOBEKTOB B paccesH-
HBIX JIy4ax

4. MOJISIPU3ALNY ABYX JIy4eid BO B3aUMHO NEPIECHANKYIISPHBIX TNIOCKOCTIX

4. TeMHONMOJIbHASI MUKPOCKOIIMSI OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPBIX BEIIECTB U3Ty4aTh CBET MPHU BO3ACHCTBUU KO-
POTKOBOJIHOBOT'O MU3JIy4YEHUS

2. YMEHBIICHUU UHTEHCUBHOCTH OCBEIIECHUS MTPEIapara 3a CUe€T OMMyCKaHUS
KOHJICHCOpA U CYKEeHUsI ThuaparmMsbl

3. MPEBPAIICHUH ONTHYECKUMU CpeicTBaMu (a30BbIX KOJIEOAHUN B aMILIH-
TyZHBIE

4. OTCEUEHUHU MTPOXOJISIIET0 CBETa ¥ BU3yaIn3allui 0ObEKTOB B pACCesH-
HBIX JIy4ax

5. JIroOMUHeCIeHTHAasi MUKPOCKOIUSA OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPBIX BEIIECTB U3y4aTh CBET MPHU BO3ACHCTBUH KO-
POTKOBOJIHOBOT'O U3JTyYEHHUS

2. MpEeBpaIlEHUH ONITUYECKUMHU cpesicTBaMu (Ha30BbIX KOJIeOaHU B

3. aMILUTUTYOHbBIC

4. OTCEUYCHUH MTPOXOISIIETO CBETA U BU3yaIN3allMi OOBEKTOB B pacCcesH-
HBIX

5. JIydyax

6. MOJISIPU3ALNU ABYX JIyY€ld BO B3aUMHO NEPIECHANKYIISPHBIX TNIOCKOCTAX

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

1. MOBBIIIACTCS;

2. ITOHMKACTCS,

3. HE U3MCHSIETCS;

7. JIJISl IPUTOTOBJICHUS NIPENAPATOB KUBBIX 0aAKTEPHd MCIIOJIb3YyeTCH:
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1. MeTO/1 (PUKCUPOBAHHBIX OKPAILIEHHBIX MPENapaToB;

2. METO/1 pa3/laBIEHHOM Karljiu;

8. Enununa uzmepeHusi pa3MepoB 0aKTEePUAIbHON KJIETKH:

1. MUJITUMETD;

2. HaHOMETD;

3. MHUKPOMETD);

Q. Mexay MMMepPCHOHHBIM O0BEKTHBOM MHPOCKONA W Mpenaparom
HAXOUTCS:

1. BOJIA;

2. KEJIPOBOE MAcJIO;

3. BO3/YX;

10. MakcumajibHasi pa3pemaninas cnoco0HOCTh CBETOBOI0 MUKPOCKO-
1A COCTABJISIET:

1. 0,4 MKM;

2. 0,2 MKM;

3. 0,5 MKM;

11.  YrtoOsbl onpeneanTs 0011ee yBeJIUYeHNEe MUKPOCKIIA, HEO0X0AUMO:

Pa3acCiInTb YBCIMYCHUC OKYJIsIpa HAa YBCIIMYCHUC 00BCKTHBA:
CJIOXUTDb YBCIIMYCHHUC OKYJISIpAa Ha YBCIIMUYCHUC O6’b€KTI/IBa;

12.

YMHOXKHUTb YBEJIMYEHHE OKYJisipa Ha yBenudeHue o0bekTuBa;JIYUIIIEE

N30bpaxenue npenapara odecrie4uBaeT cOUeTAHUE 00 bEKTUB-OKYJIAP»:

1.
2.
3.

13.

IIMHOM:

1.
2.
3.

14.

1.
2.
3.

40x24

90x%8;

100x16;

O0beKTHBBI pacCUYMTAHbl HA PadOTy ¢ MOKPOBHBLIM CTEKJIOM TOJI-

0,12 £ 0,5 mm;

0,17 £ 0,1 mm;

0,25 £ 0,1 mm;

Pabouee yBesimueHue oKyJsipa:
20 x

5 x

60 x

Yemanoeume coomeemcmeue:

15.

=

16.

=

Mukpockon: YacTun MUKpoOCKona:
MEXaHUYECKas 9acTh a) IITATUB
ONTUYECKasl 4acTh b)  oOwbexTuB

C) KOHJICHCOD

d)  mpexMeTHBIH CTOIUK

e) OKYJISIP

f) TyOyC
OO0beKkTuBBI: YBeanuenus:
UMMEPCUOHHBIE: a) x 8
Cyxue: b) x 20

C) x 40
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17. OOBEKTHBBI:
UMMEPCHOHHBIC
2. CyXHe:

=

18. BemecrtBo:

=

BO3/YX:
2. KEJIPOBOE MacJIo:

19. Marepuanbl s
MHKPOCKONMPOBAHUS:

1. UMMEpPCHOHHAS
KUIKOCTh:

2. KpacuTeJb:

20. OxpamuBaHue
npemnapara KpacuTeJb

1. (dyKCcuH:

2. METWJICHOBBIM  CH-
HUM:

21. Kpacurenu no xwu-
MHUYECKOU CTPYKTYype

1. OCHOBHBIE:

2. KHUCJIBIE:

22. MeToabl OKpPaCKH:

1. MIPOCTHIE:

2. auddepeHnrpoBan-
HBIE:

d  x90

e) x 100

MapkupoBka:

a) HI

b) Ol

C) MU

d)  Her cnenuanbHON MapKUPOBKU

e) YepHOE OTIOSCHIBAIOIICE KOJIb-
10

IMoka3aTesp npeJOMJIEHHs TOKa-
3aTelb:

a) 1,48

by 1,0

C) 1,33

d 1,515

BemecrBa:

a) bykcuH

b) BOJA

C) KEJIPOBOE Maciio

d) METUJICHOBBIM CUHUM

Bpewms:

a) 1 MuH

b)  2,5wvuH

C) 30 cex

d) lu

Ha3BaHue kpacureJs:

a) HEUTpaIbHBIA KpacHBIN
b)  kucnbli pykcuH

C) SPUTPO3UH

d)  dayopecuun

e) bykcun

f) METHIICHOBBIA CHHUI
Kpacureis:

a)  ¢dykcuH

b) METUJICHOBBIM CHHUM

C) bykcun+reHuuan  ¢GuoseTo-

BBII

d)  renmman puONETOBHIIA

Yemanoseume npasuibHyr0 nOC1€006aMENbHOCHLb:



23.
1.
2.
3.
4.
24,
HOTO:
1.
2.
3.
4.

TexHUKA NPUTOTOBJICHHUSA MPENAPaTa «B Pa3IaBJICHHOH KaIIe»:
HAaHECTH Ha MPEIMETHOE CTEKIIO KAIUTIO BOBI,

MOKPBITh MIPENapaT MOKPOBHBIM CTEKJIOM;

BOJIM3U TOPEJIKU BHECTU OAKTEPUOJIOTMUECKON UTIJION KIIETKH
MHUKPOOpTraHu3Ma B KarullO BOJbI;

TexHuka NMPUrOTOBJICHUS Mpenapara, (PUKCUPOBAHHOIO OKPALIECH-

3aUKCHpPOBATh penapar B IJIAMEHU TOPEJIKU

HAaHECTH Ha NPEIMETHOE CTEKIIO KATUTKO BOJBI

00€3KUPUTD MTPEIMETHOE CTEKIIO CMECHIO CITUPTA C AIPUPOM

BOJIM3M TOpPEJIKM BHECTH B KAIUIIO BOJBI OAKTEPUOIOTMYECKON HIION

KJIETKM MHKPOOpraHu3Ma

5. OKpacCHUTh IMPEIapaT KPAaCUTEIEM

25. TexHMKa MHUKPOCKONNPOBAaHUS (PMKCUPOBAHHOI0 OKPAIIIEHHOIO
npemnapara:

1. OIyCTHUTb B KEIPOBOE MACJIO UMMEPCUOHHBIN OOBEKTUB

2. MOJIHATH KOHJICHCOP

3. C MIOMOILIbIO MUKPOCKOTIa HallTH U300pakeHne o0beKTa

4. C MIOMOILIbI0O MUKPOCKOTIA YETKO C(POKYCUPOBATH OOBEKT

TecToBble 3ananus no reme «MopdoJiorusi 1 yJIbTPacTPyKTypa MUKPOOP-

raHu3MoB»

Hanuwume HOMED npaesuibHoco omeemda.

Ha

PP PRProONMPRPORONMEDNDREONDREPRE

o

IIEeHbI:
1

B ocHOBe TOKCOHOMUM OaKTepUl JICHKUT U3YyUYeHHE

X MOp(HOIOruu 1 OMOXUMHUYECKUX CBOWMCTB

HaJIN4UsI TOKCUHOB

CIIOCOOHOCTH 00pPa30BBIBATH CIIOPHI

WX TATOT€HHBIX U BUPYJIEHTHBIX CBOICTB

CrpenTo0anmn/uibl B Ma3KAaX PacnoJiaralorcs

I'PO3JIbEBUIHBIMU CKOIJICHUSIMA

HETMPaBWIbHBIMU CKOIIJIEHUSIMU

LEMOYKaMH1

OJIMHOYHO

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

(hU3HUOIOTHYECKUX CBOMCTB

CEpOJIOTUYECKUX CBOMCTB

Imnupuyeckas kiaaccuuxanus dakrepuii (mo bepaxu) crpourcs

CHOBC:

HBOJIFOLIMOHHOTO POJICTBA U T€HETUYECKUX MPU3HAKOB

TOJILKO MOP()OJIOrMYECKUX CBOWCTB

TOJIBKO (PU3HOJOTHUECKUX CBOWCTB

COBOKYITHOCTHU (DEHOTUIINYECKUX MTPU3HAKOB

IIpoxapuoTHyeckne KJIETKH, B OTJIHYHE OT JYKAPHUOTHYECKHX, JIU-

anpa
31



PWODMPORWONMPEPORONMENRODNDPEOORLDND

-
©

~Aowbde

11.

w

12.

w

13.

w

14.

LATOIJIA3MbI

UTOTIa3MaTUYECKON MEeMOpaHbI

pubdocom

bynaBoBuanyw popmy umeroT

dby3o0akTepun

KOpUHEOAKTEPUH

JTUATUIOKOKKHA

XJIaMUIUN

K npokapuoram oTHocATCS

BUPYCHI

IPOCTENIINE

OakTepuu

rpHrObI

CTanjI0KOKKH pacnoiaralnTcH

OJIMHOYHOE, OECTIOPSTOYHO

LIETI0YKOU

B BUJIE MTAKETOB 110 §-16

B BUJIE «BUHOTPATHOM TPO3IH»

PobGepTt Kox oTkpbLI

OTKPBUI IPUPOY OPOKEHUS

MOJTYYHWJI BaKIMHY TPOTUB OCIICHCTBA

OTKpPBLI BO30YIUTEIIS TYOEpKYyie3a

MOJTYYHWJI BaKIIMHY TPOTUB CUOUPCKOM SI3BBI

N.A. Me4yHHKOB OTKPBLI

OTKPBLI PUPOTY OPOKEHUS

OTKpPBLI BO30YIUTEIIS TYOEpKyIie3a

co3aait (parorUTapHyI0 TEOPUI0 UMMYHUTETA

BBEJI B JaOOPATOPHYIO MPAKTUKY MUTATEIbHBIE CPEIbI
Haunooabmee K0JIM4eCcTBO BOAbI B 0aKTEPUAX HAXOAUTCH B:
MOHHOM (ppakium

KpUCTALTHYECKOU popme

CBOOOIHOM BHE

CBSI3M C KOJUIOMAAMHU

Y rpamorpuuarte/bHbIX 0aKkTepuii 00s1ee BbIpaKeH
JIMTIONIOJIUCaXapUAHBIA KOMIIOHEHT KJIETOUYHOW CTEHKHU
JIATIOTIPOTEUHOBBIM KOMIIOHEHT KJIETOYHOM CTEHKU
MYPEUHOBBIA KOMIIOHEHT KJIETOYHOW CTEHKHU
dbochomunuIHbI KOMIOHEHT KJIETOYHOW CTEHKH

O0s13aTeIbHON CTPYKTYPOIl 0AKTEPUAIBbHON KJIETKH SBJISIETCS

buMOpun

criopa

HYKJICOU]T

3epHa BOJIOTHHA

Cnoco0cTBYyeT ClIOPO0OPa30BAHMIO
HEAOCTATOK IIUTATCIIbHBIX BECIIECCTB
HAKOTUICHHE TIPOTYKTOB OOMEHa



HN3MCHCHUC PH

4. BCC IIEPEUHUCIICHHOE

15.  ¢opMbl OaKkTepuii 00pa3ylOTCH MOA BJUSAHUEM

1. aHTUOMOTHKOB

2. KHCJIOT

3. HarpeBaHus

4, OXJIAXKJICHUS

16.  OoOpa3sywiasicsl Npu cnopoodpa3oBaHUM JUNMUKAJINHOBAS KHCJI0TA
00HApY:KUBaETCH

1. B KOPTEKCE CIIOp

2. IIPOTOIIACTE CIIOP

3. cropoIuiasme

4. DK30CIOPUYME

17.  OcHOBHOH QyHKIHEN KancyJabl 0aKTepuil IBJIsSIeTCH:

1. 3ammuTa OT parolrTo3a U aHTUTEI000pa30BAHUS

2. y4acTHE B JCJICHUU

3. 3alIMTa OT XUMUYECKUX BO3JACHCTBUN

4. 3aluTa OT KoJIeOaHUN TeMIIepaTyphl

18.  OcHoBHas pyHKUMS HUTOIIA3MATHYECKOH MeMOPaHbI

1. oOpa3zoBaHHEe METa0OJIUTOB

2. o0pa3oBaHHE TOKCUHOB

3. y4acTHE B JbIXaHUU

4. Yy4acTHUC B IMTAHUU

19.  Jlns okpacku no Meroay I'pama ucnosb3yror

1 BC3yBHUH

2. 5% pacTBOp CEPHOM KUCIOTHI

3. T'eHIIMaH- (PUOJICTOBBIN

4. KapOOJIOBBIN (PyKCUH

20. BemecTBO KancyJibl 0aKTepHuil NPeaCTABJIECHO:

1. TJIMKOIIEITHIOM

2. MYKOIIPOTECHUHOM

3. MYPaMWIAUIIEITUAOM

4. MYKOIIOJIMCaXapHUuJI0M

21. T'siMKkaHOBBIE HENU KJIECTOYHON CTEHKH 0aKTepUH NMpeacTaABJIeHbI

1. MEeNTUAAMU 1-AJTaHUHOM U JI- TTTyTAMUHOBOW KHCIIOTOM

2. N-alleTWIITIIOKO3aMUHOM M N-alleTUIMYPaMOBOU KHUCIOTOM

3. JTUATMMKATMHOBOW KHUCIIOTON

4. TIMKOTCHOM

22. TloaBW:KHOCTH OaKTepuii odecneunBaeTcs

1. BpalllcHUEM KI'YTUKOB

2. JBMKCHHUEM PECHUYCK

3. JIBUKEHHEM (pUMOpHii

4. COKpPAILICHUEM KIIETOYHOU CTEHKU

23. baxkrtepuu oTHOCATCH K

1 dYKapHuoTam

2. IIpOKapuoTam
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24.  Muxkpockonu4eckKue rpudbl:

1. DYKapHUOTHI
. MIPOKAPUOTHI
25. Y npoxkapuor:
1 0 OpMIIEHHOE SIIPO
2 HYKJICOn]]
3. HIOCIOPBI 00pa3yIOT OaKTEpUU:
4 HHUTYATBIC
5. NaJIOYKOBUIHBIC
26. baxkrTepuu nepeaBUralTCs ¢ MOMOIIbIO:
1 HYyKJIeoua
2. JKI'YTHKOB

3. buMOpuit
27.  JHAocmopbl OaKTepHil MOrMdAOT NMPHU:

1. nacTepu3alluu;

2. aBTOKJIABUPOBAHUH;
3. HarpeBanuu 10 50°C
Hononnume:

28.  MukpoopraHusMbl, He UMEIOLINE HCTUHHOTO 0(OPMIICHHOTO Spa,
Ha3bIBAIOT-
csA

29.  IllapoBuaHbIE KIETKH, COEAUHEHHBIE B [IENIOYKY, HA3BIBAOT-
cs

30. IlapoBuaHble OakTepuM B BHJE€ BHUHOTPAJHON T'pPO3AM HA3BIBAKOT-
cs

31.  bakrtepuu, MOKPBITHIE KTYTUKAMHU 110 BCEM MOBEPXHOCTHU KJIIETKH, HA3bI-
BAIOTCA

Yemanoseume coomeemcmeue

32.  Twun kjaerku: KierouHblie CTPYKTYpBbI:
1. DYKAPUOTUYECKUN: a) sepHas MeMOpaHa;
2. MIPOKAPUOTUYECKUN: b) MUTOXOHIPHUH;
C) KJIETOYHAsd CTEHKa
d) XPOMOCOMBI;
e) armapar [ oJbIKu:
f) ME30COMBI
33.  CTpyKTyphI: DyHKIUN:
1. KJIETOYHAS CTEHKA; a) OCMOTHYECKHI Oapbep;
2. [UTOIIJIa3MaTHYECKas b) 3arac NUTareabHbIX BE-
MeMmOpaHa IIIECTB;
3. KaricyJia C) n30upaTenbHas MpOHUIIAe-
MOCTBb;
d) 3aIUTa OT MEXAHUYECKUX
BO3JICHCTBHUU;
e) coxpaHeHue (HOpMbI KIETKH;
f) 3allluTa OT EPEChIXaHUg U
[IEpEyBIAXHEHUSA
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CyOcTpyKTYpHBI:

a) MeMOpaHa ¢ rnmopamu;
b) SAAPBIIIKO;

c) JHK;

d) XPOMOCOMBI;
XUMHYECKHUI COCTAB:
a) OenKu;

b) JIUTTU/IBI,

C) MYPEUH;

d) LEJII0JIO3Q,

e) XUTHH;

f) [oJIMcaxapuabl

Bun 0akrepmii:

a) Azotobacter chroococcum;
b) Sarcina flava;

c) Clostridium butyricum;
d) Micrococcus agilis
Bun 0akrepmii:

a) Micrococcus agilis;

b) Vibrio colera;

c) Bacillus mycoides;

d) Spirillum sp.;

e) Sarcina flava;
IlnockocTH Nej1eHNn:

a) OJlHa
b) JIBE
C) TpH

dopma KIETKH:

d) AJIOYKOBUIHAA,
e) [IapOBHUIHASA;

f) W3BUTAA,

9) HUATYaATasA

PacnoJio:xkeHnne cTpyKTYyp 0aKTepHAIbHOM KJIETKH OT nepudepun K

34. Crpykrypa:

1. Apo:

2. HYKJICOU:

35. CTpyKTypbl OaKTepHii:

1. KJIETOYHAas CTCHKA:

2. QUTOIIJIa3MaTHYIeCKas
MeMmOpaHa:

3. Karcyna:

36. Koxkkn:

1. JOUILIOKOKKH:

2. MOHOKOKKH:

3. caplyHa.

37.  @dopMa KJIETKHU

1. IIapoOBHUAHAS:

2. aJIOYKOBHUIHAL

3. U3BUTA:

38. Kokknu:

1. MOHOKOKK:

2. CTPEHTOKOKK:

3. TETPAKOKK:

4, caplyHa:

39. bakrepuu:

1. caplyHa:

2. MHUKPOKOKK:

3. Oaruia;

4. XKee300aKTepus:

S. CIIMpOXETa:

6. BUOPHUOH:

7. CTaUIOKOKK:

8. criMpuinia:

Ycemanoeume npasunvnyro nocnedosamenvnocmeo

40.
HEeHTpYy:

1. HYKJICOM ]

2. IIUTOTUIa3MaTHIEeCKass MeMOpaHa

3. Karcyna

4. KJIETOYHAas CTCHKA

41.  CreneHb U3BUTOCTH KJIETOK OaKTepHii:
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CIIUpOXeTa
BUOPUOHBI

CIUPUILIIBI

Ko/in4ecTBO )KI'yTUKOB HA MOBEPXHOCTH KJIETOK OaKTepHii:
MOHOTPHUX

NEPUTPUX

aodoTtpux

Pa3mepsbl KJIETOK MUKPOOPTaHU3MOB:

JPOKKHU

BUPYCHI

OakTepuu

le/IMeprle TecThbl K TeMe «IIutanmne MHUKPOOPraHUu3MoOB»

Hanuwume HOMeEDp npasuibHO20 omeema:

HY

CTBHUECM:

pon

G WNERWONREPWWONREZINWNPREPR

IS I A e S

=

Jliis1 0akTepuil XapaKkTepeH crnocod NUTAHUS:

roJI0O(UTHBIH

r0JIO30MHBIN

aBTOTPO(HBIN

IIpy aKTHBHOM TPaHCHOPTE MUTATEJbHBIX BEelIeCTB B 0aKTepHAJIb-

KJIETKY JHeprus:

3aTpavynuBaeTCs
HE 3aTpaunBaETCS

BBIJICTISICTCS

TpaHncioka3sbl (mepMeasbl) 0aKTepUil PacoI0KeHbl B:
KJIETOYHOUM CTEHKE

[ATOIJIa3MaTUYECKOU MeMOpaHe

Karcye

JHEpPru0 MUKPOOPTraHU3MbI MOJY4al0T B pe3yJbTare MPOLecCoB:
KaTabor3ma

OnocuHTEe3a

mudy3un
BHekjieTouHOe mepeBapuBaHue y 0aKTepuil NMPOMCXOIUT MOJ Jeil-

HH10EPMEHTOB

AK30(hepPMEHTOB

XeMOCHHTEe3 Y MUKPOOPIraHU3MOB OTKPBIT:

JI..IBaHOBCKUM

C.H.BuHorpaackum

JI.ITactepom

ABTOTPO(HBbIC MUKPOOPTraHU3MbI UCIIOJIB3YIOT YIJICPO:
OPraHUYEeCKUX COCAUHECHUN

COz

MuxkpoopranusMbI-napaTrpoQsl MCIOJb3YIOT OPraHUYECKUH yrJie-

JKNUBBIX OPTaHU3MOB
OTMCPIINX OPraHNU3MOB
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3. MEPTBBIX U )KUBBIX OPTaHU3MOB

4. KUBOTHBIX OPraHU3MOB

5. pPAaCTUTEIBHBIX OPraHW3MOB

Jonoanume:

Q. MUKpOOpPTraHU3MBbI, HCIOJL3YIONIME YIJIEPOJ OPraHUYECKHUX COEIUHE-
HUM, HA3BIBAIOTCA

10. MukpoopraHu3Mbpl, HCIOIL3YIONINE DHEPTUI0 COJIHIA, HA3bIBAIOTCS

11. TloctymieHue BelleCcTB B OAKTEpUAIbHYIO KIETKY 0€3 3aTpaThl SHEPIHH
Y y4acTHUsl MOJIEKYJI-IIEPEHOCUNKOB HA3bIBAETCS

12. Tun nuraHus: MuKpoOOpPraHu3Mbl:
1. XEMOOPraHOI€TEPO- a) HUTPU(PUKATOPBI
Tpodust

2. XEMOJIUTOABTOTPO DU b) napaTpobl

c) UaHOOAKTEPHH
13. ®epMeHTHI: Jlokanu3anus B KJIeTKe:
1. TUAPOJIA3BI a) SHA0(PEPMEHTHI
2. OKCHIOPEIYKTa3bl b) AK30(pEPMEHTHI

Yemanoeume npasuibHy10 nocne006amenbHOCHb:

14. ConepskaHue 3JIEeMEHTOB B COCTaABe KJIETOK MHUKPOOPraHu3sMoB (B
NMOpsA/AKe YObIBAHMS):

1. dbocdhop

2. asoT

3. cepa

4. yraepon

S. JKEJIe30

15. YcBoeHue yriepoaHbIX rpynin MUKPOOPTraHU3MAaMM:
1. CHs3

2. CHOH

3. COOH

16.  HcnoJyb30BaHHE NMUTATENbHBIX BelleCTB MHUKPOOPraHuU3Mamu (fB-
JICHHE TUAYKCHH):

1. copouT

2. IJIFOKO3a

17. YcBoeHHE NUTATENbHBIX BEIIECTB MUKPOOPTraHU3MAMM:
1. MENTUIbI

2. OelKn

3 aAMHUHOKHUCIIOT

TectoBblie 3aganus no Teme «MeTad01U3M MUKPOOPTaHU3MOBY
Hanuwiume nomep npasunvnozo omeema:

1. buocuHTe3 BKJIIOYAET NPOLECCHI:
1. pacnana BEIIeCTB
2. CUHTE3a MaKpPOMOJIEKYJI KJIE€TKHU
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WP ooLNMNRE NONMNPEPEOOONDNPEOOODERWDDEWWDNDEDNDW

OKHUCJICHHE BEIIECTB
depMeHThI — ITO:

HEUTpaJIbHbIE COCTMHECHHUSI

KHUCIIOTHI

OMOJIOTUYECKUE KaTaIU3aTOPHI

K oxkcuaopeanykra3am OTHOCSIT:

ACTEPA3BI

DA/l

JIUTa3bl

IIpoueccsl OpoxeHUsI OTKPBITHI:

N.1.MeyHHKOBBIM

C.H.BuHorpaackum

JL.ITactepom

Bo30yauTenb cnupTOBOro OPOKEHUSI OTHOCUTCH K POAY:
Saccharomyces

Rhizobium

Clostridium

JIpOsK:KH 10 OTHOUIEHHI0 K KHCJIOPOY:

aHa’pOObI

a’po0bI

(bakyJIbTaTUBHBIE aHA3POObI

J{pOsK:KU MCNOJIB3YIOT B KaUueCTBE HCTOYHHMKA YIJIiepoja:
Kpaxmall

caxaposy

LEJUTIOJI03Y

Bbakrepun poaa Clostridium umerr popmy:
IaPOBUAHYIO

U3BUTYIO

MaJO4YKOBUIHYIO

Q. JIposk:Ku BepXOBOro OpoKeHHsl NMPUMEHSIIOT B NMPOM3BOJACTBE NpPH
TeMIeparype:

. 0

2. 6-10 °C

3. 14-25 °C

10.  JIpoxksKM HHM30BOI0 OpoO:KeHHMsI NMPUMEHSIIOT B NPOM3BO/JCTBE INpPH
TeMIieparype:

1. 14-25°C

2. 6-10°C

3. 0°

11. MoJy0YHOKHC/IbIEe 0aKTepuu COPAKNUBAIOT:

1 Kpaxmall

2. JIaKTO3y

3. KHUp

12. MoJI0YHOKHC/IbIe 0AKTEePpUH NPH KUNIAYEHUN:

1. norudaroT

2. HE MoruodaroT
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13. B a3po0HbBIX yCJI0BHAX LHEJJIIJI03Y Pa3Jjiarair:

1. Clostridium

2. Cytophage

3. Pseudomonas

14. B aHa’poOHBIX yCJI0BHUAX HEJJII0JI03Y Pa3jiarair:
1. Cytophage

2. Sorangium

3. Clostridium

15.  7Kup okucjasIor:

1. Pseudomonas

2. Cytophage

3. Lactobacillus

Jonoanume:

Q. ABpOOHBIN OKUCITUTEIHPHO-BOCCTAHOBUTEIILHBIN MPOIIECC, UAYIIUI C 00-
Pa30BAHUCM ATCD, IIpyu KOTOPOM POJIb AOHOPOB BOJOPOAa UT'PAOT OPraHNYCCKHC
HJIK HCOPraHUYCCKHC COCOAMHCHHA, HA3bBIBACTCA U KOTOpOM

POJIb IOHOpA W aKIeNTopa BOAOPO/ia UTPAIOT OpraHUYECKUE COCAMHEHMS, Ha3bIBa-
eTcst

10. Twun MOJIOYHOKHCIIOTO OpOXKEHHUsI, TP KOTOPOM 00paszyeTcsl TOIbKO MO-
JOYHas KHCJIO-
Ta,HA3bIBACTCS

11. Tum MOJIOYHOKHUCIIOTO OpOXKEHUSs, IPU KOTOPOM, KPOME MOJIOYHOM KHUC-
JIOTHI, obpa3zyrorcs IpyTrue MIPOJTYKTHI, Ha3bIBACTCS

12.  MacnsHoKuCHble OaKTepUu TUAPOIUIYIOT KpaxMmaa IMOA JEHCTBUEM
bepmeHTa

13.  MonoyHokuciaoe OpoKeHHE B CEIBCKOM XO3SHUCTBE HCIOIB3YETCS TPH
MPUTOTOBJICHUH

Yemanoeume coomeemcmeue:

22. Ilpouecc: Broixox 3Heprum:
1. OpokeHue a) 2ATO
2. OKHCJICHHUE b) 8 ATD
C) 36 ATO
d) 38 ATO
23. bakrepuu: Dopma KIETKH:
1. MOJIOYHOKHUCJIBIE a) KOKKOBHHASA
2. MAaCJISIHOKUYJIbIC b) MaJIOYKOBUIHAS
C) U3BUTAs
24. bpo:xenue: DJIeKTUBHbIE YCJIOBHA:
1. CITUPTOBOE a) aHA’POOHBIC YCIOBHS
2. MOJIOYHOKHCIIOE b) HaJIM4YME KpaxmMalia
C) HaJIM4ue caxapa
d) KHCJIasg cpena
e) racrepusarnus
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25. bpo:xeHnue:
1. CIIUPTOBOEC
2. TIMIIEPUHOBOEC

26. MUKpPOOpPraHU3MbI:

1. Saccharomyces cere-
visiae
2. Clostridium butyricum

27. bpo:xeHue:
1. CIIMPTOBOC
2. MAaCJITHOKHCJIOE

28. MUKpOOpPraHu3Mbi:

1. MAacCJITHOKHCIIBIE  Oak-
Tepuu

2. MOJIOYHOKHCJIBIE OaK-
TEpUU

3. IPOXKIKHU

29. PaznoxkeHue ueJII0JI0-
3bI:

1. a’poOHOe

2. aHa’poOHOe

30. PaznoxkeHue ueJIK0JI0-
3bI:

1. a’poOHOe

2. aHa’poOHOe

31. bpoxenue:
1. MAaCJIIHOKHUCIIOE
2. MOJIOYHOKHUCJIOE

f) cpena HeWTpaybHas

pH:

a) 4,0-5,0
b) 8,0

c) 5,0-7,0
d) 3,0-4,0

3anacHble BeliecTBa B KJIeTKe:
a) KUpP

b) rpanyJiesa

C) TJIMKOT€H
KoHeyHble IPOAYKTHI:
a) Cz H 50 H

b) H

c) CO;

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

mIeCTB

IIpoueccer:

a) MOJIOYHOKHCIJIOE OpOKEeHUE

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

d) OpoxeHue Kpaxmaia

e) MacJITHOKUCII0€ OpOKeHUe

f) OpOKEeHHE KIIETYATKH

9) OKMCJICHUE KJIETYATKU

KoHeyHble IPOAYKTHI:

a) STUJIOBBIA CIIUPT

b) BOJA

C) YIJIEKUCIIBIN Ta3

d) OpPraHUYECKHUE KUCIIOTHI

e) BOZOpPOJ
MuKpoOpraHu3Mbi:

a) rpUObI MUKPOCKOITUYECKHUE
b) OakTepuu

C) AKTHUHOMHMIIETHI

d) IPOXKIKHU

IIpumenenue:

a) MacJIoAeInue

b) CHUJIOCOBAHMUE

C) IIPOU3BOJCTBO ChIpa

d) MOYKa 71yOOBOJIOKHUCTBIX
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pacTeHuu
e) IIPOU3BOJICTBO MacIITHOU
KHCJIOTBI

Yemanoeume npasuilbHyro noOC/1e006ameIbHOCHLb:

38.

w N

Hwn e

@epMEeHTBI YJIEKTPOHTPAHCIIOPTHOM 1eNmu a3POoOHbIX OaKTepuii:
UTOXPOM a

DA/l

ATOXPOM b

HAJL

LHUTOXPOM agz

LUTOXPOM C

Iyt kaTadosm3ma y a3poOHbBIX OaKTepuii:
AIEKTPOHTPAHCIIOPTHAS LIETIb

nuki Kpebca

nyTh OMOaeHa — Meiieproda — [lapnaca

Coenunenusi, 00pasyrommecsi B mpomecce CIUPTOBOro OPOKEHUS:
ATUJIOBBIN COUPT

MAPOBUHOTPA/IHAS KUCIIOTA

YKCYCHBIW allbJIETU]]

JTanbl 23POOHOI0 PA3JI0KEHUS KICTYATKH:

TUAPOIIHN3

OKHUCJICHHE

JTanbl Pa3JioKeHUusl KPaxMajia MacJaAsIHOKUCIbIMHA 0aKTepUAMM:
OpOXKEeHUU

TUAPOJIN3

I'pynnsl 0akTepuil pa3jiu4HON KHCJIOTOYCTOHYUBOCTH:
MOJIOYHOKHCJIBIE

THUJIOCTHBIE

MacCJITHOKHUCJIbIE

IIpoueccnbl kaTadoM3Ma ¢ pa3IMYHbIM BHIXOA0M HEPIrUM:
CIIUPTOBOE OpOKEHUE

OKHCJIEHUE LEJITIOI03bI

HUTPATHOE JbIXaHUE

Coenunennsi, o0pasywiumecs B nmpouecce OpoxeHUus HeJJIJI03bI:
TIII0K032

MacJysiHasi KUCIIOTa

MUPOBUHOTPAIHASI KUCIIOTA

emnoomno3a

TecroBbie 3a1aHud 110 Teme Pojib MUKPOOPraHU3MoOB B KPYroBOpoTe €O-

eJUHEeHMH a30Ta, cepbl, pocdopa u xkeae3a

Hanuwiume HOMEDp npasuibHo20 omeema:

1.
1)
2)
3)

AMMOHUpUUHPYOLIITE OaKTepPUuH:
Bacillus mycoides

Azotobacter chroococcum
Lactobacillus bulgaricus
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2.

I[IpoaykTsl aMMoOHM(pUKAINH 0€JTKOBBIX BelllECTB B a9POOHBIX yCJI0-

BHSAX:

1) CEpOBOIOPOJ

2) aMMHaK

3) MOJIOYHAsl KUCII0Ta

3. IpoaykTsl aMMOHM(pUKANUM O0eJKOBBIX BelIECTB B aHA3POOHBIX
yCJI10BHAX:

1) TJIAIICPUH

2) KaJICBepUH

3) Cynb(aThl

4. IIpoayKkThl aMMOHM(UKALUN MOYEBHHBI:

1) 150501 (O))

2) aMMUaK

3) CyIb(aThI

5. IIpouecc ammonnukanmum:

1) OKHCJIEHUE aMMHaKa J10 HUTPUTOB

2) MUHEpAIU3alusl a30TCOAEPKALUINX OpPraHUYECKUX COEIMHEHUN 10 MHU-
HEPAJIBHOTO a30Ta

6. CoenuHeHusi, HCNOJIb3yeMble aMMOHU(UKATOpPaMHu:

1) MIEKTHHOBBIE BEIIECTBA

2) Oenku

3) 1[EJUTIONI03a

7. OTpuuarejbHOe 3HAYCHHE HUTPU(PUKALMHU B IOYBeE:

1) a7copOLMs NPOAYKTOB HUTPU(PHUKAIMY TOYBEHHBIMH KOJIJIOUIAMU

2) BBIMBIBaHUE TIPOAYKTOB HUTPUPUKAITIH

8. IIpu oxkucjIeHNH aMMHMAKa B HUTPUT U HUTPUTA B HUTPAT HUTPH-
(pukaTopsl mosIy4arT:

1) a3oT

2) HEPTHUIO

3) KHACIIOPO/T

Q. IlepBas ¢paza Hurpupukanum:

1) OKHCJIEHUE a30TUCTOMN KUCIIOTHI

2) OKHUCJIEHHE aTMOoc(epHOro azora

3) OKHCIIEHHE aMMHAaKa B a30TUCTYIO KUCIIOTY

10. Bropas ¢a3a Hurpupukanmu:

1) OKHCIIEHHE aMMHAaKa B a30TUCTYIO KUCIIOTY

2) OKHCIIEHUE a30TUCTON KUCIOTHI B @30THYIO

3) ACCUMUJISIIIUSL aTMOC(EPHOTO a30Ta

11. MoaoxuTteabHOe 3HAYEHUE HUTPU(PUKALNMHU B MOYBeE:

1) NEepeBO] TPYAHOIOCTYIHBIX coenHeHni Gocdopa B TOCTYIHBIE pacTe-
HUSM (OPMBI

2) 3aKpeIyIeHHE a30TCOEPKAIINX COCTUHEHHH B MTOYBE

12.  OrtpunartenbHoe 3HAYEHHME JeHUTPHU(PUKALNYU B IOYBeE:

1) HAKOIUIEHWE MUHEPAIbHOTO a30Ta

2) NEePexo]l HUITPUTOB B MOJICKYJISIPHBINA a30T

3) HAKOIUIEHUE OPTaHUYECKOro a30Ta
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13. MHcTOYHMK yrJjiepoaa, ucNoJib3yeMblid HUTpUGUKATOPAMMN:
1) JII0KO3a

2) YTIICKUCITBIN Ta3

3) LIEJUTIOJI03a

14. BbIX01 3HEpPruM NPU HUTPATHOM JAbIXAHUM:

1) OoJiblie, YeM Mpu OPOKEHUH

2) MEHBIIIE, YeM MPHU OPOKEHUHU

3) KaK IPH JIbIXaHU!

4) KaK Mpu OpOKEeHUHU

15. bBakTepuu — AelicTByIOIllee HAYAJ0 B OAKTepPHAJILHOM mpemnaparte
«pu30TOpP(UH»:

1) a30To0aKTEp

2) KITyOCHBKOBBIE OaKTEpUU

3) MOJIOYHOKHUCIIbIE OaKTepUn

16. AccoumaTuBHBbIE OAKTEPUH HAXOAATCH:

1) Ha TIOBEPXHOCTH KOPHS pacTEHUH

2) B KITyOEHBKaX

3) B TIOYBE

17. baxkrepuanbHblii npenapar, aeicTByomuii 3¢pGeKTHBHO B 3alIH-
LIEHHOM TpYyHTe:

1) pu3oTOpPuH

2) HUTpAruH

3) a30TO0aKTEePHH

18. bakrepuaabHblii npenapar, aelcTByOIMI 3¢ PeKTHBHO B OTKPHI-
TOM I'pPYHTe:

1) pu3oTopPuH

2) a30TOOAKTEPHUH

19. 3oHa KopH# pacTeHMii, Ile pa3BMBAIOTCS MUKPOOPTraHU3MBbI:

1) pusocdepa

2) dumtochepa

20. IloBepXHOCTH KOPHSI PACTEHUil, HA KOTOPOiIl Pa3BUBAIOTCA MHUKPO-

OPraHM3MbI:

1) pasocdepa

2) pu30IIIaHa

3) bunnochepa

Jonoanume:

21.  Tpanchopmanusi azoTcomepk alux OPraHUYECKUX COCTUHEHUH, Helo-
CTYTIHBIX pacTEeHUSM, B aMMOHHIHYIO bopmy Ha3bIBACT-
cs

22.  IlepeBon MuHepanbHBIX (OPM a30Ta B OENIOK IUIa3Mbl MUKPOOHBIX KIIE-
TOK
23. Ha3bIBACTC

24.  YcBoeHnwe  OakTepusIMH  MOJIEKYJSIDHOTO  a30Ta  Ha3bIBAaeTCA
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Ha3bIBACT-

25.  BoccraHoBiieHHE  HUTPATOB MOJIEKYJISIDHBI ~ a30T

cst
26.  bakrepuu, uxcupyomue a3oT B KIyOE€HbKAaX pPacTECHUM, HA3bIBAIOTCS
27.  baktepuanbHBIN npemnapar, rie AeUCcTBYIolIee Hauyaao KIIyOeHbKOBbBIE

6aKTepI/IH, Ha3bIBACTCs

28.

bakTepualibHbIN Npenapar, r1ie ASHCTBYIONIEe Hayallo a30To0aKTep,
Ha3bIBACTCA

29. OxuciieHre aMMHUaKa B HUTPUT Ha3bIBAETCS
30. OxucneHne HUTPUTA B HUTPAT HA3BIBAECTCS
31.  Muxkpoopranu3msl 30Hbl KOPHs Ha3bIBAIOTCS
32.  Mukpoopranusmsl IOBEPXHOCTH PACTEHUN HA3bIBAOT-
cs
33.  Mukpoopranusmsl, 3aBEpLIAIOIIAE MUHEPAIN3ALNIO OPTaHUIECKUX CO-

GHHHCHHﬁ, Ha3bIBAIOTCA

HUcrounuk yriaepoaa:

a) TJIFOKO3a

b) YIJIEKUCIIBIN Ta3
C) MaHHUT

d) [EJUTF0JI03a
HUcrounuk azora:

a) aMMHaK

b) 0ci0K

c) rymyc

d) HUTpAT

e) MOYEBHHA
Hcrounuk azora:

a) a30T MOJIEKYJISIPHBIN
b) aMMHaK

C) HUTPUT

d) HUTpAT
bakrepumn:

a) Bacillus mycoides

b) Clostridium butyricum
c) Azotobacter

d) Nitrosomonas
KoHeuHble IPOAYKTHI:

a) HUTpAT

34.  OcCHOBHBIE CBOMCTBA KIIyOEHbKOBBIX OaKTe-
puii

Yemanoseume coomeemcmeue:
35.  MHuUKpOOpPraHMu3Mbi:
1. HUTPUPHUKATOPBI
2. a30T(UKCATOPBI
36. MuxkpoopraHusmMsbi:
1. aMMOHU(UKATOPHI
2. HUTPUPUKATOPHI
3. JTEHUTPUPUKATOPHI
37. MuxkpoopraHusmsbi:
1. Hutpudukatops! 1-¢dassi
2. Hutpudukatops! 2-¢hasbi
3. AzotdukcaTopbl
38. IIpouecc:
1. azoTdukcarus
2. HUTpUPUKAIIST
3. aMMOHUUKAITIS
39. IIpomuecc:
1. aMMOHUUKAITIS
2. HUTpUDUKALIS

b) KaJIeBEpUH
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C) CEPOBOIOPOL

d) aMMUaK
e) UHI0JI
f) CKaToJI
40. IMpouecc: KoHe4yHble POXYKTHI:
1. HuTpudukamnus 1-dassl a) a30T MOJICKYJIAPHBIN
2. HuTpudukams 2-pasbl b) HUTpaT
3 TECHUTPUPUKAIIHS C) MOYEBUHA
d) HUTPUT
41.  I'pynnsl  a3or¢duxcaro- Baxrepun:
poB:
1. aCCOI[MAaTUBHBIE a) Clostridium
2. CBOOOTHOKUBYIIIHC b) Azospirillum
3. CUMOMOTHYCCKHUE c) Azotobacter
d) Frankia
e) Rhizobium

Yemanoeume npasunovnyio nocnedosamenvnocms:
41.  JTanbl KPyroBopora a3ora:

1. HUTpUDUKALTSL

2. JNEHUTPUPUKALIMSL

3. aMMOHU(UKAIUS

4. azoTduKcalus

42.  Jranbl aMMOHUpUKAIUH OesIKa:

1. TUJIpOJIn3

2. JI€3aMUHUPOBAHNE AMHUHOKHCIIOT

3. TpaHchopMalys yriepoaHbIX OCTATKOB

43.  A3zoTcoaep:xaniue CoeJUHEHHs B MpoIecce TMCCUMMISITOPHOM J1e-
HUTpUUKA HUU:

1. NO-,

2. N

3. NO;

4. NO

44,  Jranbl HHGUIHPOBAHKUS PACTEHUS-X035IMHA KJIYOCHbKOBBIMHU 0aK-
TePUAMU:

1. cnenupruyecKoe UCKPUBIIEHUE KOPHEBBIX BOJIOCKOB

2. oOpa3oBaHue MH(DEKIMOHHOW HUTHU

3. pacnpocTpaHeHue KIETOK pU300Uii B LIUTOIIa3ME KIETOK PACTEHUS -
X031HA

Hanuwiume nomep npasunvnozo omeema:
45.  OxHc/IeHHe HEOPraHUYeCKHUX COeJMHEHHI cepbl OCYIIeCTBJISIIOT
O0akTrepuu:
1. TuoHOBBIE OaKTEpUH
2. Mukormiazmbl
3. XKenezobakrepuu
4. Hurtpudukaropsl
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46.

AKTHBHBIMH OKHCJHUTEISIMH BOCCTAHOBJIEHHS CoeIMHEHUH CepPhbI

SIBJISIIOTCS OAKTEepHH POAOB:

1.
2.
3.
4.
47.
1.
2.
3.

I
©o

N AW E

IS
©

Thiobacillus
Beggiatoa
Nitrosomonas
Clostridium

THoHOBBIE 6aKTep1m BIIEPBLIC BBIACJINJIL

JL.ITactep
M.benepunk
C.H.Bunorpanackuit

Bakrepun poaa Thiobacillus ssasiroresn:

OOJIMTaTHBIMUA XEMOOPTraHOTpopamMu

(baKkyJIbTaTUBHBIMU XEMOJUTOTETEPOTPOhaMU

OOJIMTaTHBIMU XEMOJIMTOABTOTpOhaMu

OnHOKJIETOYHBIE OECLIBETHBIE CEPOOAKTEPHUH MTPEICTABICHBI POJAMMU:
Bacillus

Achromatium

Pseudomonas

Thiospira

K MHOrok/iero4HbIM 0eClBeTHbIM (HUTYATBIM) CePOOAKTEPUAM OT-

HOCATCH MUKPOOPraHu3Mbl poaoB.

1.
2.

Clostridium

Klebsiella

Beggiatoa

Thiothrix

Bbaxkrepun, BbI3bIBalOLIMEe BOCCTAHOBJICHHE CY/I1b(AaTOB, OTHOCATCH K

Desulfovibrio

Thioploca

Desulfotomaculum

dDocdop B nouse coaep:xkurcs B popmax:
ICPBHUYHBIX MUHCPAJIOB

dbocdaros

KajJabluTa

6.2 IlepeyeHb KOHTPOJIBHBIX MATEPHAJIOB K 3a4€Ty M0 TUCHHUILIHHE

ATTecTanus CTyICHTOB MPOBOJUTCS B BUJIE YCTHOTO OIMPOCa MO OUJIeTaM.
IlepeyeHb BONPOCOB /1Jisl IPOBEIEHUSA 3a4eTa B YCTHOM ¢opMe 1o Ouiieram

1.
2.
3.

Bonopocnu, rpudsl, npocTteitmme. x XxapakTepucTrka v poJib B PUPO/IE.
DyKapuOThl U TPOKAPHUOTHL. OTINYUTENIBHBIE OCOOEHHOCTH IPOKAPHUOT.
JIBukeHue, pocT u pa3MHOkeHue OakTepuil. CrocoObl KyJIbTUBUPOBAHUS
OaKTepuH.

XHAMHMYECKUHI COCTaB KJIETOK MUKPOOPraHU3MOB: OPraHOTE€HHBIE JIEMEHTHI,
poiib cepbl, Ppocdopa, MUKPOIIEMEHTOB. MONEKYISIPHBINA COCTAaB KIIETOK,
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POJIb BOJBI, YIJIEBOJIOB, JIUIIUO0B, OEIKOB, HYKJIIEMHOBBIX KHCIIOT B KJIETKaX

MHUKPOOOB.

OcHOBHBIE CBOWCTBA OAKTEPUH.

PacnpocTpaneHne MUKpOOPraHU3MOB B IIPUPOJIE.

Pa3mepsl, (hopMbI U CTPYKTYpHAsI OpraHu3alus OaKTepruaIbHbIX KIETOK.

AbGuotnyeckue (akTopbl BHEIIHEW Cpelbl U MX BIUSHUE HA MUKpPOOpra-

HU3MBI.

9. CuMOMO3bl MPOKAPUOT C PA3TUYHBIMU OpraHu3MaMu. THUIBI CUMOHO3a.
3HaueHUE 3TUX B3aUMOOTHOIIECHH.

10.CriocoObl MUTaHUsI U MEXaHU3MBI MMOCTYIUICHUS MUTATENbHBIX BEIIECTB B
KIIETKY.

11.Tunel OUTaHUS MUKPOOPTaHU3MOB. XEMOOPTaHOTPO(DBI U UX POJIb B KPYro-
BOPOTE BEILECTB.

12.Tunsl nuTaHus MUKPOOPraHu3MoB. OTOCHHTE3 U XEMOCUHTE3.

13.DepMeHTHI MUKPOOPTaHU3MOB. DK30()epMEHTHI U SHI0(EPMEHTHI.

14.AspoOHoe aplxaHue. XMMHU3M IpolLecca U UCIOIb30BaHUE IHEPTUU MUKPO-
OpraHu3MamH.

15.AnaspoOHoe nbixaHue. Posb HUTpAaTHOrO U CyNb(aTHOTO JbIXaHUS B KPY-
TOBOPOTE a30Ta U CEPBHI.

16.bpoxenne. XuMu3M Mpoiecca.

17.MacnsiHokucoe OpoxkeHre. 3HaueHue B MPUPOJE U HAPOJIHOM XO3MCTBE.

18.CrniuptoBoe Opoxenue. Bo3Oyaurenn u XumMu3m.

19.MomnouHOKHCITOE OpOokeHue. Bo30ynuTenu, XuMu3M, IpUMEHECHHE.

20.AHa’pobHOE pa3NIoKEeHUE KIETYaTKH. 3HAYCHUE B MIPUPOJAC U I TUTAHHUS
KUBOTHBIX.

21.TIpoueccel TpaHchoOpMaIK COETMHEHUH a30Ta. 3HAUEHUE B PUPOJIE

22. AmMmoHudukanus (MUHEpaIu3ars) OCIKOBBIX BEIECTB. 3HAYCHHUE B MPH-
poJie, CeIbCKOM XO0341WCTBE U MPU XPAaHEHUH MPOTYKTOB.

23. Aenutpudukanus. Bo3Oyaurenu u xon mporecca. XuMudeckass U OHoJo-
ruyeckas JeHUTpU(UKALIUSL.

24 Hurpudukanus. 3HaueHue mpoiiecca B mMpupo/ie.

25.buonornueckas ¢gukcamnus azora. CUMOMOTHYECKHUE U HE CUMOMOTUYECKUE
a30T(UKCATOPHI.

26.Ana’poOHoe okucieHue aMmmuaka. O01as XxapakTepucTUKa Mpolecca, Bo3-
OyauTenyu 3HaYeHHE B IPUPOJIC U TIPUMEHEHHUE JIJIs1 OYMCTKH CTOYHBIX BOJ.

27 .MukpoOHbIe MONMYyJIALMHA. TUITBI MEXIOMYJISIIITUOHHBIX B3aUMOJCHCTBUM.

28.B3anmMojeiicTBe MUKpPOOPTraHU3MOB U pacTeHui. Mukopusa.

29.1IpeBpanienue MUKpoopranuzMamMu coeuHenuit S, Fe, P.

30.Mukpoopranusmsl 1 6rocdepa (rmouna, BO31yX, BoJia U APYyTUe SKOJIOTHYE-
CKHE HUIIIN).

31.MuxkpoOuosnorusi kak Hayka. Mctopust mukpoduonoruu. Hayunas nesresns-
HocTh @. Kona, JI. Ilactepa, P. Koxa. OTkpbiTiHe aHTHOMOTHKOB. OTiInuus
OaKTEpHil OT IYKapHOT.

32.MuKpOCKOIHUs KaK KIaCCUYECKUN METOJ MUKPOOHOIOTHH U BUPYCOJIOTHH.

33.MukpoOnosorndeckue NUTaTeabHbIE CPEIbI.

34.MeTopl cTEpUIN3aLUK, IPUMEHSIEMbIE B MUKPOOHOJIOTHH.

0N O

47



35.11pusnaku unentudukanuu (kaaccudukanmm) OaKTepui.

36.KynbTuBHpOBaHHE MUKPOOPTAHU3MOB.

37.KonnyecTBeHHBIN yueT MUKPOGIOPHI MOYBBI, BO3/1yXa, BOJIbI.

38.[IpuMeHeHre MUKPOOPTaHU3MOB M MHUKPOOMOJIOTHYECKUX MpenapaToB B
CEJIbCKOM XO3SIICTBE.

39.1ToBepXHOCTHBIE CTPYKTYpbl OAKTEpHil: Karcya, MUKPOBOPCUHKH. JKryTu-
KM KakK JIOKOMOTOpHBIE opraHouabl Oaktepuil. CTpoeHHe OaKTepuaIbHOro
KTyTHKA.

40.MeMOpaHHBIi1 anmapat OaKTepHil.

41.Ilutonnazma OakTepualbHOW KJIETKH. bakrepuanbHblii reHoM. [lmasmups.
[{uTonnazMaTu4yeckie BKIIOUCHHUS.

42 TlopBmwKHOCTH OakTepuii. TakCUCHI.

43.00mas xapakTepuCTHKa MOKosmuxcs (Gopm OakTepuii. DTamsl 00pa3oBa-
HUS 3HJIOCTIOP.

44.®Da3pl pocTa OakTepuil B mepuoanyecKkor KynpType. Poct OakTtepuii B He-
IPEPBIBHON KYJIBTYpE.

45.CuMOM03bl MPOKAPUOT C PA3IUYHBIMU OpraHuM3MamMu. Turmbl cuMOHO3a.
3HaueHUE 3TUX B3aUMOOTHOILLIEHU.

46.CriocoObl MUTaHUS U MEXAHU3MbI MOCTYIUICHUS TTUTATEIbHBIX BEIIECTB B
KIIETKY.

47.Metabonu3Mm (kaTaboJIM3M U aHa0O0IU3M) OaKTEpHil.

48.bpoxenne u apixanue. CXoICTBA U Pa3IUIHs TPOIECCOB.

49.AspobHoe nbixanue. XMMU3M MpoIiecca U UCTIOIb30BaHUE IHEPTHH MUKPO-
OpraHU3MamH.

50.Ana’pobHoe apixanue. Poib HUTPATHOTO U CyIb(GATHOTO JIBIXaHUS B KPY-
TOBOPOTE a30Ta U CEPHI.

51.®akTopsl pocTa MUKPOOPTaHU3MOB. AyTOTPO(HOCTH MUKPOOPTaHU3MOB

52.IlepBas popma cnuproBoro Opoxkenus mo Heibepry. Xumusm mporecca,
XapaKTepUCTHKA €ro Bo30ynuTenel, OMOJOrHYeckoe U MpaKkTUYecKoe 3Ha-
YeHHUE.

53.2ddexT [lacrepa. buonoruyeckoe u npakruueckoe 3nadeHue rhdexra [a-
cTepa.

54.Monouynokucioe Opoxxenue. Bo3Oyaurenu, XuMu3M, IpuMeHEHUE.

55.AHa3poOHOE pa3oKEHUE KIeTUYaTKU. 3HAUCHHE B IPUPOAE U JJI MUTAHUS
YKUBOTHBIX.

56.0xucienue 1euono3sl. Bo30yauTtenn u XuMu3Mm mnpoiiecca.

57.0kucneHue yrieBoaopoaoB. Poib MHUKpOOpPraHu3MOB B OuopeMenuanuu
3arpsiI3HCHHBIX MTOYB.

58.I1porecchl Tpanchopmalii COETMHEHUHN a30Ta. 3HaYEHUE B IPUPOJIE.

59.Mukpoopranusmsl u 6rocdepa (1mousa, BO3IyX, BoJIa U APYrHe IKOIOTHIEC-
CKHE HHUIIIN).

60.bakTepuu, ocyiiecTBIsAIONE TOMO(DEPMEHTATUBHOE MOJIOUHOKHUCIOE Opo-
KEHHE.

61.bakTepuun, OCYLIECTBIAIOMINE TeTepohepMEHTATUBHOE MOJIOYHOKHCIIOE
OpoXeHue.

62.KonnyecTBeHHBIN yueT MUKPOQIOPHI MOYBBI, BO3/1yXa, BOJIbI.
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63.1IpaBuna paboThl U TEXHUKH OE30MMACHOCTH TMpHU paboTe B MUKPOOHOJIOTH-
gyeckoii Jaboparopun. CBETOBOW MUKPOCKOI (YCTPOHCTBO, MIPHHIIUI Pado-
ToI). [IpaBuiia paboThl ¢ UMMEPCHOHHOM CHCTEMOW MUKPOCKOTIA.
64.1{uToXUMUIECKIE METO/IbI UCCIICOBAHNUS MUKPOOPTaHU3MOB
65.Mopdonornueckre u KyabTypaabHbIE IPU3HAKH MUKPOOPTAaHH3MOB
66.DPu31M0I0T0-OMOXUMHUYECKIE TIPU3HAKU MHUKPOOPTaHI3MOB
67.Mopdonorust u ¢puznonOrusi MUKpOcKonmudeckux rpudoB. CrmocoObl pas-
MHO’KEHUSI TPUOOB DKOJIOTHUECKHUE TPYIIbl MUKPOCKOTTMUECKUX TPUOOB U
UX MPaKTUIECKOE 3HAYCHHE.
68.PerynsTopHble CUCTEMBI IPOKAPHOT (MEXAHU3MBI CAMOPETYJISIINN)
69.OyHKIMOHANBHAS CTPYKTypa canpodUTHOW TPYNIUPOBKUA IMOUYBEHHBIX
MUKPOOPTaHU3MOB

6.3 Onucanmne nmokasarteJsieil 1 KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJ OlleHMBAHUA
6.3.1 OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

OueHka 3HAHUI MPU ATTECTAIIUM CTYACHTOB B ()OpMe YCTHOIO OIPOCa IO

onJjieraM, NPOBOAUTCH MO CJACAYIOIIMM KPUTEPHUSIM:

OI.[GHKa «3aYTEHO» BBICTABJISACTCA 06yqa10meMyc;1, CCJIN: OH 3HACT OCHOBHBIC

OIIpCACIICHUA, IMOCICAOBATCIICH B HU3JIOKCHUU MaTcpualia, ICMOHCTPHUPYCT 0a30BEIC
3HaHUs JUCHUIIINHBI, BJIaACCT HCO6XOI[I/IMBIMI/I YMCHUAMMA U HABBIKAMU IIPH BBIIIOJI-
HCHHHU IPAKTUYCCKUX SaI[aHHﬁ.

OHCHKa «HE€ 3a4YTCHO0» BBICTABJISICTCSA O6y‘IaIOH_ICMYC$I, €CJIN: OH HC 3HACT OC-

HOBHBIX OINpECICHUN, HEMOCIEI0BATEIeH U COMBYMB B M3JIOKEHUM MaTepuasia, He
o0JiajjaeT onpeieIeHHON CUCTEMOM 3HaHUM M0 NUCIUILIMHE, HE B TIOJIHOM Mepe Biia-
JieeT HEOOXOAMMBIMU YMEHUSIMU U HABBIKAMU MPU BHITIOJIHEHUU MPAKTUYECKUX 3a7a-
HUMN.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
7.10OcHoBHAasl JIuTEpaTypa

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

MukpoOuosorus [Tekct] : ydeOHUK IJig CTYJEHTOB YUPEKIECHUM BBICIIETO IMPO-
dbeccroHanbHOrO 00pa30BaHUs OOYYAIOMIUXCS TIO0 HAMPaBICHUIO TOJATOTOBKHU
"[lemarornyeckoe odpazoBanue " npoduns "buonorus" / A. . Herpycos, U. b.
KortoBa. - Mocksa : Akagemus, 2012. - 378, [1] c. : un ; 22 cm. - (Bsiciee nipo-
deccuonanpHoe obpaszoBanme) (Ilemarormueckoe obpaszoBanme). - bubmuorp.: c.
375.

['ocmanoB, P.I'. OcuoBbl Mmukpo6uosnoruu : yueonuk / P.I'. 'ocmanos, A.K. I'anu-
ymuud, .M. Hypranues. — Cankr-IlerepOypr : Jlanb, 2020. — 144 c. — ISBN
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978-5-8114-3936-2. — Tekcr : onekTpoHHbIM // JlaHb : 2JIEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/131026

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

7.2 lonosiHUTEILHAS JIUTEpaTypa

MukpoOroaornyeckas IHarHOCTHKA JIECOPACTUTEIBHOIO COCTOSAHUS NouB Cpen-
Heit 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 [Tekct]. - 3d. ed. - Amsterdam :
Elsevier, 2007. - XX,532 p. : color il.

DKOJIOrusi MUKPOOPraHu3MoB [TeKkcT]| : yueOHMK AJis CTYJIE€HTOB YHHUBEPCUTETOB
no crnenuanbHoctu 012400 "Bbuonorus" u npyrum OMOJIOTMYECKUM CHEHUATIBHO-
ctsam / A. W. 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 n3n., crep. — Cankt-Ilerepoypr : Jlans, 2021. — 308 c. — ISBN 978-5-
8114-7063-1. — Texkct : »nekTpoHHBIN // JIaHb : 2MeKTpOHHO-OMONMMOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/154401

7.3 MeToanuyecKue yKa3aHusi, peKOMEHIANH U IPyrue MaTepuaJibl K 3aHATHAM

1. Tennep E.3., lunsuukoBa B.K., Ilepeepsena I'.U. [IpakTukym mo MuxpoOuo-
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 : oanexkTpoHHbt // Jlanb : 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'puniyra ; nox penakuueit M. P.
Kaprniosoii. — Tomck : CubI'MYVY, 2016. — 213 c. — TekcT : 37eKTpOHHBIN //
Jlanp : AJICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/105938

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 0CBOCHUSA TUCHUILIMHBI « MUKpoOHoJI0THs
JIECHBIX IKOCHUCTEM))

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 IyOJMYHasT HaydHO-TEXHHMUYecKas Oubnuoteka Poccuu
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 2eKTpoHHass OubanoTeka. CBHACTENBCTBO 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-
HBII 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 NecoumkenepHoe aeno», (Konrpakr Ne84/16 -EJI ot 07
HOs10pst 2016 1.);«mKxenepHO-TexHUYeCKUEe Haykn», «HpopmaTukay, «Tex-
HoJioruu nuiieBbIx pou3BoACTBY (Kontpakt Nel3/17-EJl ot 10 ampens 2017
r.). http://e.lanbook.com/ Jloctyn He orpaHuveH.

8. DnekTpoHHO-6ubIMoTeuHas cucrema «OBC FOPAUT 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. denepanbubiii moptan http://www.edu.ru octyn
HE OTPaHUYEH.

8.1 ba3mnl JAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHLIe H NMIOUCKOBBIC CUCTEMbI

1. Wikipedia.org

2. microbiologu.ru — mounckoBas cucTema 1Mo MUKpOOHOJIOTHH.
3. SMIikro.ru — mouckoBasi cuCTeMa 10 CAHUTAPHOU MUKPOOUOJIOTHH
4.  ba3el JaHHBIX, HTHOOPMAIIMOHHO — CIIPABOYHBIC U TIOMCKOBHIE CHCTEMBI:

AIEKTPOHHO- OMOIIMOTEeYHas cucteMa, yandex.ru, google.ru, rambler.ru.
5. www.medmicrob.ru — 6a3a gaHHBIX 110 001l MUKPOOHOIOTHH.
6.  Www.SMIKro.ru — mouckoBasi CHCTEMa 10 CAHUTAPHOW MHUKPOOHOJIOTHH.
7. http://window.edu.ru — noctymn k obpa3oBareibHbIM pecypcam «EmnuHoe
OKHO.

9. Onucanue MaTepUaTbLHO-TEXHUYECKOI 0a3bl, HEOOXO0AUMOM JIJIsI
OCylIeCTBJIEHHSI 00Pa30BaTEIbLHOI0 MPOLECCA MO AUCIUIIINHE
«MuxkpoomoJI0THs JIECHBIX IKOCUCTEM))

JIJis JIEeKIIMOHHOTO Kypca HeoO0XOoAnMa KOMIBIOTEpHAsi TEXHHUKAa C MYJIbTHMeE-
UAHBIM 00€CTIEUEHHEM.

Jns mpoBenenusi 1abOpaTOpHBIX pabdOT MO AMCHUIUIMHE «MHKPOOHOIOTrUs
JIECHBIX DKOCHCTEM» Heo0xo/uMa J1abopaTtopusi, OCHALIEHHAs! ra30- U BOJOIPOBO-
JIOM, BEHTWIsIUUEW, Y D-amMriamu Uisi CTEPUIIM3ALMM [TOMEIIECHUH, JJAMUHApaMHU U
MUKpPOOMOJIOTUYECKUMH OOKCaMH, CTEPUIM3ALMOHHON TEXHHUKOUW (aBTOKIaBbI, CTe-
PUIM3aLMOHHBIE MIKA(Bl), TEPMOCTATAMHU, AHA’POCTATAMH, CBETOBHIMU MHUKPOCKO-
namu, xpomarorpadamu, pH-meTtpammu, mielikepamu, BOASHbIMH OaHSIMHU, TECT-
CUCTEMaMH JJIsl UIEHTU(UKALUN MUKPOOPraHU3MOB, J1a00paTOPHOI MOCYA0M, MOCy-
JOMOEYHOM MAaIIMHOM, TUCTUILIATOPOM, XOJOAWIBHUKAMH IJIsI XPAHEHMS KOJUIEK-
UM MUKPOOPTaHU3MOB U 00pa3lioB U HEOOXOIUMBIMUA PEAKTUBAMU ISl IPUTOTOBIIE-
HUSl IUTATENbHBIX CPell, HAOOPOM KpacHuTenell, KOMIbIOTEpHasi TEXHUKA C MYJIbTH-
MeAuHBIM obecrieueHreM. KpoMe 3Toro HeoOxoauMa KOJUIEKIHS KyJIbTyp MHUKpPO-
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OpraHU3MOB M KOMIIBIOTCPpHAs TEXHUKA C MyanHM@HHﬁHBIM oOecIreyeHueM.

Tabmuma 7

Cgenennsi 00 00eCnIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYIUTOPHUSAMH,
Ka0uMHeTamu, JJadbopaTopusiMmu

HanmeHoBaHMe CIENHMATBHBIX MOMe-
IEeHNI U MOMeIleHuH JIs CaMOCTOSI-
TeJIbHOM PadoThl (9 yueOHOro Kopmyca,
Ne228, 229, 231 aynuropuu)

OCHAIIIEHHOCTH CIENHAJILHBIX IOMEIEHHI 1 I10-
MeLeHUH ISl CAMOCTOSITeJIbHOM PadoThI**

1

2

Kopr. Ne 9, ayn. 228

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

2. Muxkpockon «AxBenon» 15 mt. (MHB. Ne
558457/29, uB. Ne 558457/30, us. Ne 558457/31,
Hus. Ne 558457/32, Nus. Ne 558457/33, Nus. Ne
558457/34, uB. Ne 558457/35, uB. Ne 558457/36,
Hus. Ne 558457/37, Nus. Ne 558457/38, Nus. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
HuB. No 558457/42, iuB. Ne 558457/43).

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

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

5. MukpoOuosornieckuii mpoOooTOOPHUK BO3IyXa
ITY 16 1 . (558453/1).

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

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

8. IlIxad mst xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/4).

9. Crynpsa 13 mr.

10. Crosnpl 15 mT.

Kopm. Ne 9, ayn. 229

1. Mukpockorn JIOMO 10 mwr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, NuB. Ne 553890/7, uB. Ne
553890/8, MuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, uB. Ne 553890/12, NHB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Mukpockon «AxBenon» 14 mt. (MuB. Ne
558457/15, 1uB. Ne 558457/16, IuB. Ne 558457/17,
WNuB. Ne 558457/18, IuB. Ne 558457/19, uB. Ne
558457/20, uB. Ne 558457/21, uB. Ne 558457/22,
WuB. Ne 558457/23, IuB. Ne 558457/24, NuB. Ne
558457/25, uB. Ne 558457/26, IuB. Ne 558457/27,
Nus. Ne 558457/28).

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

5. MukpoOHOI0rHYecKuii MpoOOOTOOPHUK BO3yXa
ITY 1B 1 wrr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 wr. (MuB.
No 558456).

7. Ilpubop BakyyMHOTr0 (pUIHTPOBAHUS JJIS aHAIHU3A
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BOJIbI (BakyyMHas ctanmus) [IB® 35/3b 1 mr. (MHB.
No 558454).

8. Jlamunapusiit 6okc BJI-22-1200 1 mt. (MHB. Ne
558451/2).

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

10. Ctyaps 13 .

Kopn. Ne 9, ayn. 231

1. Mukpockon JIOMO 4 mir. (MuB. Ne 553890/1,
Hus. Ne 553890/2, Nus. Ne 553890/3, Nus. Ne
553890/4).

2. Mukpockon «AxBenon» 14 wr. (MuB. Ne
558457/1, NuB. Ne 558457/2, u. Ne 558457/3, Vus.
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, UuB. Ne 558457/14).

3. Tepmoctart 6uonorudeckuiit BD 115 1 mr. (MHB.
No 558444/4).

4. MukpoOuosornueckuii mpo60oTOOPHUK BO3TyXa
ITY 1B 1 wr. (MuB. Ne 558453/1).

5. Becwl Texamueckue anekTponusie SPU401
OHAUS 1 mt. (MuB. Ne 35078/1).

6. Bermsoxuoi mkad 1 mr. (MuB. Ne 558626).

7. lkad BaHmam0yCTONYUBBIN 1 1IT.

8. MynbpTUMeIUHHBIN TPOEKTOp 1 1WT.

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

10. Ctynbst 13 .

11. Cronpi— 17 mr.

LlenTpanpHast HaydHast OMOIMOTEKa UMEHU
H.U. XKenesznoa YuranbHbli 3a1 nepuoanye-
cKuX u3nanuii (kab. Ne 132)

Kowmneroreps! — 1 mt. Cromnel — 28 . [lepuonnye-
CKHe M3JaHusl B OTKPHITOM foctyre Wi-fi

LlentpanbHas HayyHast OMOIMOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHBIN YATAIIb-
HBIH 3a1 (kab. Ne 133)

Kowmmerorepst — 17 mt. Ctomsl — 28 mT. YuyeOHas u-
TepaTypa B OTKPBITOM JOCTYIIE

[enTpanpHas HaydHast OUOIMOTEKAa UMEHHU
H.N. ’)KeneznoBa KomnbroTepHbIN YnTaIb-
HbIH 3a11 (Kab. Ne 144)

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

LlentpanpHas HayyHast OMOTUOTEKAa UMEHU
H.N. XKenesznosa CripaBouHO — OMOIMO-
rpaduueckuit oraen (kad. Ne 138)

Komneroreps! — 2 mrt. Crosel — 13 mt. CipaBo4HbIe
u 6ubnmnorpaduueckre u3JaHus B OTKPBITOM JI0CTY-
ne Wi-fi

[lenTpanpHas HaydyHass OMOIMOTEKA UMEHU
H.U. XKene3znosa Xosn 2 ataxa (3ai Tpa-
JTUTIMOHHBIX KaTaJIOTOB)

Crombl — 8 mr. Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA HIMEHH
H.U. XKene3nosa Otnen OubINOTEUHOTO
00CTyKUBaHUS TI0 HAITPABIICHUIO MEXaHU-
KW 1 SHEpreTuky (27 yd. kopmyc) Ynuranb-
HBI 3a1 (kab. Ne 202)

Komneroreps! — 4 mr. Ctosnel — 12 mt. CipaBo4HbIe
u ouOmorpaduieckue u3anus, yaeOHas JuTepary-
pa B otkpbiToM focrymne Wi-fi

IlenTpanbpHas HaydyHass OUOIMOTEKA UMEHU
H.U. XKeneznosa Otnen OubGImoTedHoOro

Komnerorepsr — 3 . Cromnsl — 15 mr. CripaBoyHbIE
u bubimorpaduyeckre U3gaHus, NEpUOINKa B OT-
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00CITy’)KUBAHHS [10 HAITPABICHHIO ITPHPO- kpsiToM foctyme Wi-fi
1000ycTpOHCTBO (28 yu. Kopryc) YueOHbIi
YuTaIBHBIN 31 (Kab. Ne 223)

LlentpanbHas HayyHast Oubnuorexa umenu | Kommbrotepsl — 13 mr. Cronsl — 45 mt. CripaBo4HbIe
H.U. Kenesnosa Otnenn 6MOIMOTEYHOTO u OubmmorpaduiecKkue u3IaHus, MepuoaNKa B OT-
00CITy’)KUBaHUSI 110 HAIIPABICHUIO MTPUPO- KkpbiToM foctyre Wi-fi

n000ycTpoicTBO (29 yu. kopmyc) Hayunbrit
yuTaIbHBIN 3aJ1 (Ka0. Ne 123)

Oowmexurue Ne8. KomHara Ui caMoIIo- TeneBuzop, 10ocka, OOJBIION CTOI Ha 12 YenmoBek,
TOTOBKU CTYJIbS

9.1 My3eiiHble IITAMMbI MUKPOOPTAaHU3MOB

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. MeTOIlI/I‘IeCKI/Ie PeRKOMEHIANUNA CTYACHTAM IO OCBOCHHUIO TUCIHUIIINHbI

3aHATHS MO JUCHMIUIMHE TMPOBOJSTCS B CIEMAIBLHO 000PYI0BaHHOM abopa-
Topun. JlJisi Jomycka K MPOBEAEHUIO JAOOPATOPHBIX 3aHATHI ydalluecs TOJKHBI
OBITh O3HAKOMJICHBI C TEXHUKON O€30MMaCHOCTH U TIPpaBUJIaMHu pabOThl B MUKPOOHOJIO-
rudeckoil madbopatopuun. Ha Bcex 3aHATHSAX CTyAEHTHI 00s3aHbl OBITh B O€NbIX Xaja-
Tax, KaXJbld MMeeT CBOe pabodee MeCTO, OCHAIIEHHOE BCEM HEOOXOIUMBIM IS
npoBeseHus 1adopatopHoro 3aHsaTus. Pabora B nabopatopun TpedyeT BHUMAHUA U
aKKypaTHOCTH. Y4yaliuecsl Mocje BBIMOJHEHUS paOOThl, 3aHOCAT MOJIyYEHHBIE pe-
3yJbTaThl B pabo4ylo TeTpasib, OPOPMIISIIOT UX B COOTBETCTBHH C MPEIbABISIEMbIMU
TpeOOBAHMSIMU, TIOCTIE YETO 3alTUIIAIOT pad0Ty y MperoaBaTers.

CnoXHOCTh YCBOEHHSI MaTepHalia JUCIUILTUHBI 3aKII0YaeTcsl B 00JIBIIOM 00b-
emMe umH(pOpMaIuu, KOTOPYI0 HEOOXOIMMO 3allOMHUHATH (JIATUHCKHE Ha3BaHUs, (u-
3UOJIOTMYECKHE OCOOEHHOCTH, PaclpoCTpaHEHHE B MPHUPOAE, MOP(OIOTHIO U T.1.)
MO3TOMY YCBOECHHME MaTepHasla JUCLUMUILIMHBI TOJKHO MPOHUCXOAHUTH IMOCTEIEHHO U
HEIMPEPHIBHO OT 3aHATUA K 3aHATHIO. OT U3y4YEeHUsS] CBOMCTB U OCOOEHHOCTEW MUKPO-
OpraHU3MOB K MOHUMAHHIO UX POJIK B OMocdepe U )KU3HU YeTIOBEeKa.

10.1. Buabl u ¢popMbI 0TPAOGOTKH NMPONYIEHHBIX 3aHATHIA

CryneHT, MpOMyCTUBIIMNA 3aHATHE 0053aH B JBYXHECNbHBII CPOK BO BHE-
YpOYHOE BpeMsi, B COOTBETCTBUU C PACIIHCAHUEM OTPAOOTOK, BBITTOJHUTH MPOIMYIIEH-
Hoe JIP. JI7s1 3TOoro He06X0AMMO CaMOCTOSITENILHO MPOPAOOTATh MPOMYIICHHYIO TEMY,
otpabotats JIP u 3aumTuth paboty y nexypHoro npenogasatens. [locie atoro cae-
JaTh COOTBETCTBYIONIYIO 3aMKCh B KypHAJE M0 YUeTy OTpabOTaHHbBIX 3aHSATHIA.

54




[Ipy HEBO3MOXKHOCTH OTpabOTATh 3aHATHE B PEKOMEHIyeMble CPOKH, CTYJEHT
MUIIET KOHCIIEKT U 3aroJIHIET B pabouei TeTpaau TabJullbl, OTHOCAIIHUECS K MPOITy-
[IIEHHOM TeMe, 3aTeM 3alUIIaeT padoTy y MpernoaaBaTesl.

11 MeToan4ecKue peKOMEHJIALMH MPENnoAaBaTesiM 0 OPraHu3anun 00ydeHust
10 JUCIUIIINHE

JI1s1 ocBOCHHMS J1Ta0OPATOPHBIX 3aHATHH HEOOXOIUMO JIETIUTh CTYJICHTOB Ha He-
oonpbme Tpynmbl (10-12 4gemoBek) mys obecrieueHHs 0€30MacHOCTH MPOBOIUMBIX
paboT U MOBBIIICHUS KauecTBa O0yUEHHUS.

C nenplo co3manus yciaoBui i odbecniedeHus: 3pHEKTUBHOTO UCTIOJIb30BaHMUS
y4eOHOr0 BpEMEHH, JJaHHBIE TPYMIbI HA 3aHATHAX JEIATCA Ha Opurajasl mo 2-3 4elo-
Beka. PaGora Opuramamu co3/aeT YCJIOBHUS IS OJHOBPEMEHHOTO BKIIIOUECHHS B
y4eOHBIM MPOIEeCC BCEX CTYACHTOB 0€3 MCKIIOYEHUS, MPOUCXOIUT COBMECTHAS IO-
3HaBaTeJIbHAs JEATEIbHOCTh, CO3JAaETCs cpeia 00pa3oBaTEILHOIO OOIIEHUS U pealiv-
3yeTcsl MPUHIUIT 0OpaTHOU CBS3H.

12 OcoOeHHOCTH peau3alui JUCHUILINHBI 1 HHBAJIU/IO0B U JIUII ¢
OrpAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbS

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS € MCUXOJI0T0()U3NOTOTH-
YECKUMU OCOOCHHOCTAMH OOYYarOIIMXCS WHBAIHUJIOB U JIUIl C OTPAHUYECHHBIMU BO3-
MO>KHOCTSIMH 3JI0POBbSI, UHJIMBUIYAIbHBIMHU MPOTpaMMaMu peaOUIUTAIIUU UHBAJIH-
noB (mpu Hanmuuuu). [Ipym HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS MO/~
JIEp’KKa TPENoIaBaHus TCUXO0JIOTAMH, COLMATBHBIMU PAOOTHUKAMU, MPOILIEAIIUMHU
MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTCTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce MpenoiaracTcsl UCIOIb30BaTh COIMATBHO-aKTUBHBIE U Pe(dIECKCUBHBIE METO-
Tkl 00yUYEHHUSI, TEXHOJIOTUN COIIMOKYJIbTYPHOU peabWIUTAIINU C 1ETbI0 OKa3aHUs T0-
MOIIY B YCTAHOBJIEHUH TOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUM C IPYTUMH CTY-
JIEHTaMH, CO3JaHuM KOMGOPTHOTO TICHXOJIOTHYECKOTO0 KiIWMaTra B CTYJIEHUECKOU
rpynmne. ITogbop u pa3paboTka y4eOHBIX MaTEpPHAJIOB MPOU3BOJATCS C YYETOM
Mpe0CTaBICHUS MaTepyuaia B pa3Iu4HbIX (opMax: ayauaibHOM, BU3yaJdbHOM, C UC-
MOJIb30BAaHUEM CITEIIMATBHBIX TEXHUUECKUX CPEJICTB U MH(DOPMAIIMOHHBIX CUCTEM.

CornacHo TpeOoBaHMSIM, yCTaHOBIEHHbIM MuHoOpHayku Poccun k mopsiiky
peanu3aiui 00pa30BaTENIbHON JEATETLHOCTH B OTHOIICHUM WHBAJIHMAOB W JIUI[ C
OB3, HE00X0IMMO UMETH B BU]TY, UTO:

1. nHBanuAbl U Juna ¢ OB3 mo 3peHuto UMEKT NpaBo MPUCYTCTBO-

BaTh Ha 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIIUM O00yYaromeMycs: He-

00XO0IUMYIO TTOMOIIIb;

2. nHBaIM bl U auna ¢ OB3 1o ciiyxy UMEIT MpaBo Ha WCHOJIb30Ba-

HUE 3BYKOYCHUJIMBAIOIIEH armaparyphl.

[Ipu npoBeaeHUN MPOMEKYTOYHOM aTTECTAlMK M0 JTUCIUIUIMHE o0ecreurBa-
€TCsl COOTIOJICHUE CIIEYIONTUX OOIUX TPEOOBaHUM:

o OPOBEJICHUE AaTTeCTAallMd [JIsi MHBAJUAOB B OJIHOM ayJIUTOPHUH

COBMECTHO C OOYYaIOIUMHCS, HE SIBISIONMMUCS WHBAIHIAMH, €CITU ATO HE

Co37aeT TPYAHOCTEH IJIsi MHBAIHMIIOB U WHBIX OOYYAIOUIUXCS TPU MPOMEXY-

TOYHOM aTTECTalUH;

55



. HPUCYTCTBUE B ayJUTOPUHM ACCUCTEHTAa (ACCHCTEHTOB), OKa3bIBa-

IOIIEr0 OO0YYaroIMMCSl MHBAJIMIAM HEOOXOJUMYIK) TEXHHYECKYI MOMOIIL C

Y4ETOM UX WHIAMBHYaJIbHBIX OCOOCHHOCTEH (3aHATH pabouee MeCTo, IepeIBH-

raThCs, MPOYUTATH U OOPMHUTD 33JJaHKHE, OOIATHCS C IK3AMEHATOPOM);

J M0JIb30BaHNE HEOOXOJUMBIMU OOYYAIOIIMMCS MHBAIAIAM TEXHH-

YECKUMU CPEACTBAMHM IPH MPOXOKICHUH IMPOMEKYTOYHON aTTECTAIlUH C yde-

TOM HX WHJIWBUIYaJTbHBIX OCOOCHHOCTEH;

o obecrieueHrne BO3MOXKHOCTH OECHPENsITCTBEHHOTO J0CTymna o0y-

YAONIUXCS WHBAIM/IOB B Ay TUTOPHUHU, TYaJICTHBIC U IPYTHE MOMEIICHHS, a TaK-

e UX NMPeObIBAHUS B YKa3aHHBIX TTOMEIICHUSX.

[To muCchbMEHHOMY 3asBJICHUIO 00YYarOIIErocs MHBAIUAA TIPOJI0JDKUTCIBHOCTD
MIPOXOXICHUS HWCIBITAHUS TPOMEKYTOYHOW aTTecTaluy (3a4era.) OOyJaroIIuMCs
WHBAJIHMJIOM MOXKET OBITh YBEJIMYCHA 10 OTHONICHHWIO K YCTAHOBJICHHOM IPOIOIKH-
TEJIILHOCTH €T0 CIIaYu:

o MPOJIOJDKATEILHOCTh CAAYM MCIIBITAHUS, MPOBOJUMOTO B ITHCH-
MEHHOU popme, - He Oosiee uem Ha 90 MUHYT;
o IPOJOJDKUTEIBLHOCTh MOJTOTOBKM 00yYaroierocs K OTBETY, Mpo-

BOJMMOM B YCTHOU (opme, - He Oosiee uem Ha 20 MUHYT;

B 3aBucuMOCTH OT WMHIUBUIyaJIbHBIX OCOOEHHOCTEH, oOyuaromuxcs ¢ OB3
YHuBepcUuTeT 00ecrieunBaeT BHIMOJHEHUE CISAYIOMUX TPEOOBaHUM MPHU MTPOBEACHUU
aTTeCTAIlUH:

a. JUTSI CITCTIBIX

o 3aJIaHusI ¥ UHBIC MATEPHAIIbI I MPOXOXKACHUS MTPOMEKYTOUHOM
aTTecTar OPOPMIISIOTCS B BHJC DJIGKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TIPOrPAMMHBIM OOecTeye-
HUEM JIsI CIIETIBIX, MO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MUCHMEHHBIE 33J]aHUs BBIMOJIHSIIOTCS 0OydaromuMucsa Ha Oymare
penbedHO-TOUeHHBIM TIpudTOM bpaiins win Ha KOMIBIOTEPE CO CHEIUATU3H-
POBaHHBIM MTPOTPAMMHBIM 00€CIIEYEHUEM JIJISl CICTIBIX, TUOO HAMKTOBBIBAIOT-
CSl aCCUCTEHTY;

o Ipy HEOOXOAMMOCTH OOYYAFOIIMMCS MPEIOCTABISCTCS KOMIUICKT
MMMCBMEHHBIX MPUHAIICKHOCTEH 1 OyMmara I MUchbMa peabeHO-TOUCUHBIM
mpudTom bpaitns, KOMIBIOTEp CO CHEIUATM3UPOBAHHBIM TMPOTPAMMHBIM
oOecreyeHUEM JJIS CIIETIBIX;

b. JUTSL CITA00BUIALIMX

) 3aJaHUsl U WHBIE MaTepHalbl IS COadd 3adeTa O(OPMIISIOTCS
YBEITUYEHHBIM HIPUPTOM;

) obecrieunBaeTCs WHAWBHIYAIbHOE PAaBHOMEPHOE OCBEIIEHHE HE
MmeHee 300 mrokc;

) Ipyd HEOOXOIUMOCTH OOYYarOIIUMCS IPEIOCTABIIAETCS YBEINYH-

BAIOIIEE  YCTPOMCTBO, JIONMYCKAa€TCAd MCIOJb30BAHUE  YBEIMYMBAKOLIUX
YCTPOMCTB, UMEIOIIUXCS Y 00yUaIOIINXCS;

C. U TIOYXUX U CIa0OCHbIIIAINX, C TSDKETIBIMA HApyHIICHUSIMU Pe-
4u:

56



o0OecnieunBaeTcs HaJU4Me 3BYKOYCWIMBAIOLIEH ammapaTypbl KOJUIEKTHBHOIO
II0JIb30BaHUs, NP HEOOXOJUMOCTH OOYYaroIIMMCSI IPEIOCTABISAETCS 3BYKOYCHIIH-
BAOLas anmnaparypa UHAUBUAYAIBHOIO I10JIb30BAaHMS;

0 UX JKEJIAHUIO UCIIBITAHUS ITPOBOSATCS B MUCbMEHHOU (opMme;

d. JUIA JIML ¢ HapyLICHUSMU ONOPHO-IBUIATEIBHOrO ammnapara (Ts-

KEJIBIMU HapyLICHUSIMU JBUTATEIbHBIX (DYHKIUN BEPXHUX KOHEUHOCTEW WIIU

OTCYTCTBHEM BEPXHUX KOHEUHOCTEN )

o MMCbMEHHbBIE 3aJJaHUSl BBIMOJHAIOTCS O0YYarOIIMMUCS HA KOMIIb-

I0TE€pE CO CHEUAIU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEYEHUEM WIIH HAJUKTO-

BBIBAIOTCS ACCUCTEHTY;

o 0 UX JKEJIAHUIO UCTIBITAHUS IIPOBOSTCS B YCTHOU (hopMme.

O HeobxoaumocTu o0ecredeHtsl ClelaIbHbIX YCIOBUM JIJIsl POBEACHUS aT-
TeCTalMK 00yYaroIUiics T0JKEH COOOIIUTh MTUChMEHHO HE Mo3Hee, 4yeM 3a 10 qHeit
110 Haydaja arrectaiuu. K 3asBiIeHUIO MPUWIAraroTCsl TOKYMEHTHI, OATBEPKAAIOIIUE
HaJIu4ue y oOydaromerocss MHAUBUAYAIbHBIX OCOOCHHOCTEN (MPU OTCYTCTBUU YKa-
3aHHBIX JOKYMEHTOB B opranuzauuu). IIpum HeoOxomumoctu s 0O0ydarolmuxcs ¢
WHBAJIMHOCTBIO MPOIEAYpa OLIEHUBAHUS PE3yJbTaTOB 00YyUEHUS MOKET MPOBOAUTH-
Cs1 B HECKOJIBKO JTAIIOB.

IIporpammy paspadorau: ct. npen. J[.B. Cuerupes
«14» aBrycra 2022r.
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PELHEH3UA
Ha padouyro nporpammy aucuuninabl b1.B./IB.04.01 «MukpobOuoJiorus jec-
HbIX 3Kkocuctem» POI'OC BO no nanpasienuro 35.03.01 Jlecnoe neJio Hanpas-
JIECHHOCTH JlecHOe U JieconapKoBoe X0351iicTBO (KBAJIH(PUKALMS BbINNYCKHUKA —
0akaJsiaBp)

Mocwunoii Jlrogmumoi BrnagumupoBHoii mpodeccopom kadeapsl dxomoruu Poc-
CUICKOro rocyiapctseHHoro arpapaoro ynusepcurera — MCXA uMm. K. A. Tumupsze-
Ba (PTAY-MCXA um. K. A. Tumupszesa), 10KTop OMOJOTrHYECKUX HAyK (l1ajee Mo
TEKCTY PELEH3EHT), IPOBEJICHA PEeLeH3Usl padoyell mporpaMMbl JUCHUILIMHBL « MUKpO-
ouosiorus yiecHbix 3kocucrem» - ®I'OC BO no nampasnenuto 35.03.01 Jlecnoe aeno
HaIpaBiIeHHOCTh JIeCHOE M JeconmapkoBoe X03sMcTBO paszpadborannoit B ®I'bOY BO
«Poccuiickuil rocyaapcTtBeHHblld arpapHslii yHuBepcuteT — MCXA umenn K. A. Tumu-
psizeBay, Ha Kadeape MUKpPOOMONIOTUH U UMMYHojioruu (paspaboruuk Cuerupen /[.B.
CTapluuii mpenojgaBateiab Kadeapbl MUKPOOHOJIOTUHA U UMMYHOJIOTHN).

PaccMoTpeB mpeAcTaBieHHbIE HA PELEH3UI0 MaTepUaibl, PEUEH3CHT MPUIIENT K
CJIETYIOIIUM BBIBOJIAM:

1. IIpenbsaBiennas padoudas nporpamMma JUCUUILIMHBL «MHUKPOOUOIOTHS JIECHBIX
skocuctem» (nanee no tekcty [Iporpamma) coomsemcmeyem tpeboBanusam ®I'OC BO
o HanpasieHuto 35.03.01 Jlecroe aeno. Ilporpamma codeporcum Bce OCHOBHBIC pasjie-
JIbl, coomeemcmeyem TpeOOBAHUSIM K HOPMAaTUBHO-METOIUYECKUM TOKYMEHTaM.

2. llpeacraBnennas B [Iporpamme akmyanvnocms yueOHON TUCIUILIUHBI B paM-
kax peammmsarnuu [IOOI1 BO re noonesxcum comuenuro — auciuiuinHa «Muk-
POOHOJIOTHS JIECHBIX AKOCUCTEM» BKJIFOUEHA B BAPUATUBHYIO YaCTh JTUCIIH-
IJIMH 10 BbIOOpPY oOpa3oBaTrenbHOM MporpaMMbl OakamaBpuara —
b1.B.JIB.04.01

3. IlpencraBnennsie B [IporpamMme yenu MUCHUTUIMHBI coomeemcmayom Tpedo-
BanuaM ®I'OC BO nanpasnenus 35.03.01 Jlecnoe neno

4. B cootBerctBuu ¢ IIporpammoii 3a aucuumuinHoi « MUKpOOHOIOTHSL JIECHBIX
9KOCUCTEM» 3aKperuicHbl yHuBepcanbhbie (YK — 1) u npodeccronansubie (ITKoc — 2)
KoMriereHUuuu. Jucuumimaa «MHUKpOOHOIOTHS JIECHBIX SKOCUCTEM» U MPEACTABICHHAS
[Iporpamma cnocobdna pearuzosans KOMIETEHIUIO B 00BSABICHHBIX TpeOoBaHUsAX. Kom-
NIETCHIINS He 8bl3bleaen COMHeHUs B CBETE MPOPECCUOHAIBHON 3HAYMMOCTH U COOTBET-
CTBUS COJICPKAHUIO TUCIUIUIUHBI « MUKPOOHOJIOTHSI»

5. Pesynomamul 00yuenusa, npeacrtaBieHubie B [[porpaMmMe B Kateropusx 3HaTh,
YMETh, BIAJIETh coomeemcmayrom CHeU(PUKe U COACPKAHUIO AUCIHUIUIMHBI U QeMOH-
CMpUpPYIOn 803MOHICHOCHb TIOTYYECHUS 3asIBJIEHHBIX PE3YJIbTATOB.

6. O0mast TpyI0€MKOCTh AUCHUIUIMHBI «MUKPOOHOIOTHSI JIECHBIX YKOCHCTEM)
COCTaBJISIET TPU 3a4€THBIX eAMHUIBI (108 yacoB).

7. adpopMmanys 0 B3aMMOCBSI3U W3YYaE€MBIX TUCIHUIUIMH U BOMPOCAM HUCKIIOUe-
HUsl AyONHMpOBaHUS B COJEPKAHUU JUCUUIUIUH coomeemcmeyem JEUCTBUTEIbHOCTH.
Juciummmaa «MUKpOOHOIIOTHS JIECHBIX YKOCHCTEM) B3aUMOCBS3aHa C IPYTUMU JTUCITHU-
mwmHamMu [IOOIT BO u YueGnoro rurana mo HampasieHuro 35.03.01 Jlecnoe neno u
BO3MOHOCTb JTyOJIMPOBAHUS B COJIEP>KAHUU OTCYTCTBYET.

8. IlpencraBnennas Ilporpamma mnpeanonaraet HCHOJIb30BaHHE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHUI, HCIOJIb3yeMble MPH peaiu3alliyd PA3IUYHBIX BHUIOB
yueOHo# paboTel. Dopmbl 00pa30oBaTENbHBIX TEXHOJIOTUN_coomeemcemayrom crienuduxe
JUCUUIUIMHBI.
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9. IIporpamma nucuummiInHbl «MUKpPOOUOIOTHS JIECHBIX SKOCHUCTEM» IMPEAINOoa-
raeT BOCEMb 3aHATHI B MHTEPAKTUBHOM (opme.

10.Bugpl, conmepkanue U TPYAOEMKOCTb CAMOCTOATEIBHOW pabOThl CTYIEHTOB,
npencTaBieHnsie B IIporpamme, coomeemcmeyrom TpeOOBaHUSIM K TMOATOTOBKE BbI-
MyCKHUKOB, coaep:xammmcst Bo @I'OC BO namnpasnenus 35.03.01 JlecHoe neno

11.TIpencraBnennsie u onucanubie B [Iporpamme Gopmbl mexywerl ONIEHKU 3Ha-
HUll (ompoc, kak B ¢opMe 00CYkIEeHUSI OTACIBHBIX BOIMPOCOB, TAK W BBICTYIICHUS, U
y4acTHE B TEMATUYECKUX TUCKYCCHUSIX U TPYHIOBBIX OOCYXICHUSIX), COOMBENCMEYIOm
cneuuduke AUCUUIUIMHBI U TpeOOBaHUAM K BbIMyCKHUKaM. Dopma MPOMEXYTOUHOTO
KOHTPOJISL 3HAaHUM CTYJAEHTOB, IpeaycMoTpeHHas IIporpammoii, ocyliecTBisieTcsl B
dbopme 3auera

®dopMbl OLIEHKH 3HaHHM, TpejacTaBiieHHble B [Iporpamme, coomeemcmeyom crie-
muuKe TUCHUILUIMHBL U TPeOOBAHUAM K BBIITYCKHHKAM, YTO COOMBemcmayem CTaTtycy
TUCIUTUIAHBI, KaK JUCIUIUIMHBI BapuaTUBHOW dacTh ydyeOHoro nukna — b1.B.J1B.04.01
@I'OC BO namnpasnenuns 35.03.01 JlecHoe neno.

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

13. YueOHo-MeToAMIEeCKOe 00ECIIeYeHNE AUCIUIINHBI MPEICTaBICHO: OCHOBHOM
autepaTypoi — 4 ucrounuka (0a30Bblid y4eOHUK U yueOHOE MOCOOue), TOTOTHUTEIHLHON
auTepatypoi — 4 HauMeHoBaHus U coomeemcmeyem TpeboBanuam PI'OC BO Hampas-
nenus 35.03.01 Jlecnoe neno

14. MaTepualibHO-TEXHUYECKOE O0ECIeYeHNe IUCLUUIUIMHBI COOTBETCTBYET CIIe-
muuKe TUCUUTUTHHB «MUKPOOUOIIOTHS JIECHBIX YKOCUCTEM» U 00ECIIeUnBAET HCIIONb-
30BaHHME COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCIIC WHTEPAKTUBHBIX METOJOB O0Y-
YEeHUS.

15. MeTonnueckue peKOMEHAALMH CTYJCHTaM U METOJMYECKHE PEKOMEHJaluu
MpernojiaBaTesiM Mo OpraHu3aIy O0yuYeHHUs MO JUCHUIIIMHE JA0T MPEICTaBICHUE O
cnenuduke 00ydeHus 1Mo AUCHUIUINHE «MUKPOOUOIIOTHS JTECHBIX SKOCHCTEMY.

OBLIUE BBIBO/bI

Ha ocHOBaHMU MpOBEIEHHON PEIICH3UN MOXKHO CJIeNaTh 3aKII0YCHHUE, YTO XapakK-
Tep, CTPYKTypa U CojAepk)aHue paboyeil mporpamMmbl AUCHMUILTUHB «MHUKpPOOHOIOTHS
necHbIx 3kocuctem» OI'OC BO no nanpasnenuto 35.03.01 JlecHoe neno HampaBieH-
HOCTh JIeCcHOe 1 JiecomapkoBoe X035UCTBO (KBamupuKaius (CTENneHb) BhIMYCKHIKA — 0a-
KaJlaBp), pa3paboTaHHas CT. Mpern. Kadeapbl MUKPOOHOIOTUA U UMMYHOJIOTHH, CHEeru-
pesbiM J[. B. cootBerctByeT TpeboBanusim GI'OC BO, coBpeMeHHBIM TpeOOBaHUIM
HSKOHOMHKH, PHIHKA TPYyJa U MO3BOJUT MpH €€ peanu3aiuu yCIenHo odecneunts (op-
MHUPOBaHUE 3asBJICHHBIX KOMITETCHIIUH.

Penienzent: Mocuna Jlronmuna Bragumuposna 11.6.H., ipodeccop kadeapsl
sKoJ0THH Poccuiickoro rocyapcTBeHHOro arpapHoro ynusepcurera — MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. TumupsizeBa «17» urons 2022 r.
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