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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeHn aHanu3upoBaTh, 000011aTh U KCTOIL30BaTh (PyHAAMEHTATbHbIC U IPUKJIAHBIC 3HAHUS B
o0macTi OMOTEXHOJIOTHH JJIS PEIICHUS CYIIECTBYIOMNX M HOBBIX 3aJ1ad B MPo¢eCCHOHATBLHOM 00MacTH
OIIK-4 CriocoGeH BBIOMpATh M HCIIONIBH30BaTh COBPEMEHHBIE MHCTPYMEHTAIBHBIE METOMBI U TEXHOJIOTHH,
OCBalBaTh HOBbIE METO/bI U TEXHUKY UCCIIEIOBAaHUM AJIsl pelIeHNs KOHKPETHBIX 3aa4d MpodeccuoHanbHON
NesITeIbBHOCTH

OIIK-5 CpoocobeH  mimaHMpoBaTh W TPOBOAWUTH  KOMIUIEKCHBIE  OKCIEPUMEHTAJbHbIE U
pacueTHO-TEOPETUYECKUE KCCIEAOBAaHUS O pa3paboTaHHOW NporpamMme, KPUTHYECKH aHAJIU3UPOBaTh,
000011aTh ¥ UHTEPIIPETUPOBATH TIOTYUYEHHBIC YKCTICPUMEHTATbHBIC TaHHBIC

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepe: 01 OOpazoBanme wu Hayka (B cdepax: peanusanuu 00pa30BaTEIbHBIX  IPOTpaMM
npodeCcCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MIPOrpaMM; Hay4YHbIX UCCIIEIOBAHUI)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(yHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HATUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crocoben AHanm3upyet TEeHIICHITNN pa3BUTHA Hay4YHBIX
aHAJTM3UPOBATh, 0000IIATh |HUCCIEMOBAaHUN M TPAKTHUYECKUX pa3paboTok B cdepe
1 UCTIONB30BaTh COBpEeMEHHON MHUKpPOOHOIIOTHH. dopmynupyer
(yHIaMeHTalbHBIE U WHHOBAIIMOHHBIE MPEIOKEHUS JUTS pernieHus
MIPUKJIaTHBIC 3HAHUS B HECTaHAApPTHBIX 3a/1a4

o0macTH OMOTEXHOJIOTHH
JUTSL PEIICHUS
CYIICCTBYIOIIMX U HOBBIX
3a/1a4 B mpodheCCHOHATHLHOM

oOmact

OIIK-4 Criocoben AHanmM3upyeT HOBBIC METOABI M TEXHUKY MCCIICIOBAHUHA B
BBIOMPATH U UCIIONIE30BaTh |chepe coBpeMeHHOH MuKpoOmonoruu. DopmynupyeT
COBpEMEHHBIE WHHOBAIIMOHHEIC TIPETIOKEHUS VTS peleHus

WHCTPYMEHTAJIHBIC METOBI |HECTAHAAPTHBIX 3a1a4
M TEXHOJIOTHH, OCBaNBaTh
HOBBIE METOABI U TEXHUKY
HCCIIEIOBAHUM IS
pereHns] KOHKPETHBIX 3a71a4
npodhecCHoHaIbHOM
JIEITEILHOCTH




OIIK-5 Cnocoben
TJIAHUPOBATH U MPOBOJIUTH
KOMILIEKCHBIE
AKCIIEPUMEHTAIBHEIC H
PacUeTHO-TEOPETHUYECKUE
HUCCIEA0BAHUA 110
pa3paboTaHHOI mporpaMme,
KPUTHYECKHU
aHAJIM3UPOBATH, 0000IIATh
Y MHTEPIPETUPOBATH
MOJTyYEHHBIC
AKCIIEPUMEHTAIBHEIC
JIAHHBIE

I/ICHOJ'IB3yeT TCOPUTUYCCKUC U MPAKTHUYCCKUC 3HAHUA
COBpeMGHHOfI MI/IKpO6I/IOHOFI/II/I npyu IUIaHUPOBAHUU H
IMPOBCACHUUN OKCIICPUMCHTAJIbHBIX u
PpacdCTHO-TCOPCTUUCCKUX I/ICCJ'Ie)_'[OBaHI/Iﬁ

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 Cmocoben aHanm3upoBaTh, 0000IIAaTh M HUCIOJIB30BaTh (yHIAMEHTAIbHBIC H
MIPUKJIAHBIC 3HAHHUS B 00JIACTH OMOTEXHOJOTHH JIJISl PEIICHHS CYIIECTBYIOUINX U HOBBIX
3a/1a4 B Mpo(deCCHOHAIBHON 001aCTH

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

dopma
o0yueHus

OuHo-3209H
ast
(cemectp)

31415

—

Hayuano-uccnenoBaren
bCKas pabora

+

2 |TTegarornueckas
IIPaKTHKA

3 |[Ipepnunnomuas
MpaKTHKA

OIIK-4 CnocobeH BrIOMpaTh M UCIIOJIB30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIC METO/IBI
U TEXHOJOTMHM, OCBauBaTb HOBBIE METONIbl U TEXHUKY HCCIENOBAHWM Ui pPELICHUS
KOHKPETHBIX 3a71a4 po¢deCCUOHAIbHOM 1eATeIbHOCTH

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

dopma
o0yueH
ust

OuHo-3
aouHas
(cemect

p)

1

—

KynbTypbl KI1€TOK 1
TKaHEH

+

OIIK-5 CrnocobeH TutaHMpOBaTh W TPOBOAWTH KOMIUICKCHBIE SKCTICPUMEHTAIBHBIC M
pacueTHO-TEOPETUUECKUE HCCIIEOBAaHUs IO Pa3pabOTaHHON mHporpamme, KPUTHUECKH
aHaJIM3UPOBaTh, 0000IIATh M HMHTEPIPETUPOBATH MOJIYUYEHHBIE AKCIEPUMEHTaJIbHbIC

JaHHBIC
Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus




OnpeeAoInX OuHO-3204H
MEKTUCITUTUTHHAPHEIE ast

CBA3H (cemecTtp)
11215

1|OcHOBEBI +
TIPOU3BOJICTBA
OMOJIOTHYECKHX
CPEIICTB 3aIUTHI
pacTteHuit

2 |TIpenmurmoMHast +
NpaKTHKA

3 |[LlnanoGaxTepun: +
(dyHAaMeHTaIbHOE U
NpUKJIaTHOE 3HAYCHUE

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:
Hucuunnuna «TeopeTndeckue W TMPUKIAAHBIE ACHEKThl COBPEMEHHOW MHKPOOHOJIOTHM» OTHOCHUTCA K
o0si3arenbHOM yacTr yueOHoro miaHa OIl mo manpasnenuto moarotoBku 19.04.01 - buorexnonorus.

JuctunnnHa «TeopeTHyeckne M MPUKIIAIHBIE aCleKThl COBPEMEHHOM MHUKpPOOHMOJIOTHM» HM3ydaeTcs B 1
ceMecTpe.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCIUILUIMHEL: 6 3.€.
OuHo-3a204Has: 6 3.€.

Buyt yueGHOI paboThI QuHO-3a0uHaA

(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHas pabora 26
Jlexmm (JIextmm) 10
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 154
OK3aMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
0-3|0-3|0-3
1 cemectp
1 Muxkpobuomnorus. Omnpoc;
Hcropus, paznensl, Brimonnenue
METO/BI. 2 2 124 MPAaKTUYECKOU
paboTsr;
TectupoBanue
2 Mopdosorus u Brinonnenue
(byHKIMOHATBHAS IIPAKTHYECKOM
CTpYyKTypa 2 14 |26 paboTbl
OakTepuaIbHON
KIICTKH.




3 [Iutanue u pocr Brimosnnenue

MHKPOOPTaHH3MOB. | , | » | 5¢ MIPAKTUYECKOM
paboTsr;
TectupoBanue

4 OHepreTuuecKue u Omnpoc;
OMOCHHTETHYECKHE | - 4 |26 KontponpHas
MIPOLIECCHI. pabora

5 Paznoo6pasue u Ompoc;
CHUCTEeMaTHKa 2 - |26 TecTtupoBanue
MHUKPOOPI'aHU3MOB.

6 JleiicTBue (pakTopos Omnpoc;
BHEIIIHEH cpeibl Ha KonTponphas
MHUKpPOOPTaHU3MBI. 2 14 |26 pabora
Dkonorust
MHUKPOOPTI'aHU3MOB.

Tema 1. MukpoOuosnorusi. Uctopusi, pasneinl, Metoabl. (OIIK-1)
Jlekumus.

[Ipeamer u 3amausl MHUKPOOHOJIOTHHM, €€ MECTO M POJb B COBPEMEHHOW OHOJOTHU. 3HAYCHUE
MUKpPOOHOJIOTUH B HApOJAHOM XO3AWCTBE M MEIWLMHE. OTalbl pa3BUTUS MUKpoOuonoruu. OCHOBHBIE
HamnpaBJEHUS Pa3BUTHS COBPEMEHHON MMKpOOHMONOTMM;, 0Omas MHUKPOOUOJIOTHS, MEIUIMHCKAs,
MIPOMBIIIUICHHAsA, CENIbCKOXO3SMCTBeHHAsA, MouBeHHas M Jp. Kparkas xapakrtepuctuka ux 3aaad. HoBble
HapaBJIeHUS B MUKPOOHOJIOTHH U MEPCIIEKTUBBI Pa3BUTHSI.

[IpokaproThl — OCHOBHOW OOBEKT W3yYCHHUS COBPEMEHHOW MHMKPOOHOJIOTHH. XapaKTePUCTHKA
MIPOKAPUOTHBIX OPraHU3MOB. JIBe BETBH NMPOKAPUOT: apXeu U 3yOaKTEepHH.

MI/IKpOCKOHI/ILIeCKI/Ie MCTOAbI UCCIICAOBAHUS MUKPOOPIraHU3MOB.

CBeTOBOI MHUKPOCKOIlI M €ro pa3HOBUAHOCTH: TEMHOIIOJIbHAsS, (Pa30BOKOHTPACTHAs W JIOMHUHECLIEHTHAS
mukpockonusi. Ilpemaparsl kineTok Mukpoopranu3MoB. Ilpocteie u auddepeHuupoBaHHbIE METObI
OKpPacCKH KJIETOK.

IIpakTnyeckoe 3aHsATHE.

[Tpaktudeckoe 3anatue. OpraHu3anys MUKPOOMOIOTHYECKOW J1abopaTopuy W TpaBmwia paboOThl B HEH.
Crepunuzanus. [IurarenbHbie cpebl.

[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpEIb.
3. KynbTUBUpOBaHME MUKPOOPTAHU3MOB.
4. JTaboparopHast paboTta
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1 Kakue MeToapl cTepuian3anuu Bl 3HaeTe?
2 Kaxkwue ObIBaIOT KyJBTYPhl MUKPOOPTAaHH3MOB?
3 Kakwue ObIBarOT MUTATENbHBIE CPEbI?
4 Kak nmpoBOIUTCS KyJIETUBUPOBAHUE adPOOHBIX MUKPOOPTaHU3MOB?
5 Kak npoBoauTcs KyIbTHBUPOBAHUE aHAIPOOHBIX MUKPOOPTaHU3MOB?

Tema 2. MopdoJiorust 1 pyHKIMOHAJIBHAS CTPYKTYpa OakTepuaabHoil KieTku. (OIIK-1)
Jlexknus.
Mopdonorus MukpoopranuzMoB. CTpOeHUE U XUMHUYECKUI COCTaB MPOKAPUOTHOMN KIICTKH.

Pasmepbr  mukpoopraHu3moB. OHOKJIETOYHbIE H MHOTOKJIETOUHBbIe (opmbl. OCHOBHBIE (HOPMBI
OJTHOKJICTOYHBIX OakTepmii. XapakTepHble oObeAMHEHHUs KiIeToK. Mopdonorudeckas muddepeHnmnpoBka
MUKPOOPTaHNU3MOB.

[Murorutazma U KIETOYHBIE BKIIOYECHHS IIPOKAPUOTHON KIIETKH.



[Toxosiuecst popMbl MUKPOOPTaHU3MOB. DHI0CTIOphl. VX cTpoeHue, (U3NOI0rHUecKoe IpeaHa3HaueHue.
Otansl GOPMUPOBAHUS SHAOCHIOPHI.

OCOoOEeHHOCTH CTPOEHHSI KJIETOK MPOKApUOTOB B CPAaBHEHHM C dyKapuoTaMH. [I0BEpXHOCTHBIE CTPYKTYPHI
npokapuoroB. CocTaB U CTPOEHME KIETOYHBIX CTEHOK Yy MpoKapuoT. KieTrouHble CTEHKHU
IPaMIIOIOKUTENBHBIX U TPAMOTPULIATENbHBIX OaKTepuid. 3HaYCHUE KIETOYHBIX CTCHOK.

[Iporomnactel U cdepomiactel. L-hopMbl M MUKOIIa3Mbl, BO3MOXKHbIE MPUYUHBI MX BO3HUKHOBEHUS.
Cnu3ucThie CIIOM M KaIlCyJIbl; XUMUYECKU cocTaB U pyHkumu. [logBmxkHOCTh y OakTepuil. XXryTuku: ux
YHUCJIO, COCTAB U pacmoioxeHue y 0akrepuid. OceBasi HUTh CIIUPOXET. AKCHAIbHBIC (GUOPWILIBI. MeXaHu3M
JBIDKEHUS Y OaKTEPHIA.

Peakium Takcuca y mpoKapuoTOB (29pPOTaKCHC, XeMOTAKCHUC, POTOTAKCHUC).
®umOpun u nonossie Bosiocku (F-munn) y 6akrepuit, ux QyHKIHH.

MeMOpaHHBIE CTPYKTYPHI KJIETKH TTpokapuoToB: L[[IM, Me30coMbl, THIIAaKOUIBI, XpOMaTO(hOPHI, a3POCOMBI
u ap. Lluro3ons u pubocomsel. BrirtoueHus:, UX cOCTaB U 3HaY€HUE Y Pa3HBIX MUKPOOPTaHU3MOB.

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Permkamus JIHK.
['eHeTnueckuii Ko U CHHTE3 Oeika. BHEXpOMOCOMHEBIE 2IEMEHTHI HACIEICTBEHHOCTH IPOKAPHUOTOB.

['eHeTHKa MUKPOOPraHNU3MOB

OO6nacTy MpPaKTUYECKOTO HCIOIb30BAaHUSI MYTAaHTOB MHUKPOOPTraHM3MOB. PekoMOHMHAIUS y NPOKAPHOTOB:

TpaHchopMarys, TpPaHCAYKIUS, KOHBIOT ALK

Posib TpaHCTE€HHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKHU U IPOU3BOACTBAX B TEHHON MHXKCHEPHUH.
IIpakTnyeckoe 3aHsATHE.

IIpakTueckoe 3aHsATHE. MUKpPOCKOIIMYECKHE METOABI MCCIEAOBAaHUS MHUKpOOpraHuzMoB. Hekotopbie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTeHKU. BHYTpUIIMTOIIIa3MATUYE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI UCCIIEIOBAHNS MUKPOOHOM KIIETKH.

5. JlJabopatopnas pabora.

[Tpaktudeckoe 3ausTHE. MOpQONIOruyecKkue u KyjiabTypalbHble MPU3HAKK OaKTepUi U MUKPOMUIIETOB. (4
yaca)

[Tnan npoBeneHMs 3aHATHUS.

1. Mopdomorust MUKpOOPTaHU3MOB

2. PocT MUKPOOPraHU3MOB Ha IJIOTHBIX MUTATEIbHBIX CPEIax.
3. MUKpPOCKOTTUYECKHE TPHOBL.

4. JTaboparopHast pabora.

3agaHus A1 CaMOCTOSTENFHOM padOThI

. Kakue ¢popMbI UMEIOT MUKPOOPTaHU3MBI?

. OT 9ero MOXeET 3aBHCETh pa3mep u Gpopma OakTepwii?

. Kakas ctpykrypa kietku noniaep:xubaet Gopmy OakTepuii?
. Kak pacnonaratorcs kKjieTKH MUKPOOPTaHU3MOB MOCTIE IeTICHUS?
. UTo Takoe «capLuHuHb»?

. Kakne Mukpooprann3Mbl Ha3bIBAIOT OanuiiaMu?

. UeM OTaMYaIOTCs CIUPUIIIBI OT CIIUPOXET?

00 3 N L LN

. Kak ob6pa3zyrorcs Hutuatsie popmel Oakrepuii?

9. Kak paccmarpuBaeTcsi COBpeMEHHOE CHCTEMaTH4eCKOe MOJI0KEHUE IPUOOB B MUPE JKUBBIX CYIIECTB?
10. Kakue 0CHOBHBIE TAKCOHOMHUYECKHUE KPUTEPUH UCTIONB3YIOTCS JUTsl KiacCU(pUKAIIMN TPUOOB?

11. Yto 03HAYAIOT TEPMUHBI «T€TEPOKAPHO3», «aHaMOpday, «rereomopdar?

12. Kakue crnocoObl pa3MHOKEHHUS U3BECTHHI Y TPHOOB?

13. Kakumu npusHakaMu xapakrepusyrores poasl Penicillium u Aspergillus?

14. B uyeM 3aKir04aroTCsi 0COOEHHOCTH MOP(OIOTHUECKOTO CTPOCHUS IPOXKIKEBBIX TPUOOB?



15. Kakumu crioco6amu 0CyIIeCTBISIETCS pa3MHOKEHUE Y IPOXKIKEBBIX TPUOOB?

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
. Kakue Tunel MUKpOCKOIIOB UCTIOIB3YIOT B MUKPOOHOJIOTMYECKHUX UCCIIEIOBAHUAX ?
. 3 xakux yacTeil COCTOUT MUKPOCKOI M KaKOBO UX Ha3HaueHue?
. Kak npoBoauTcs HacTpoiika ocenienus no Kemnepy?
. Jl1s 9ero ucnosp3yeTcss IMMEPCUOHHAs MUKPOCKOIIUS ?
. Kakas nmocyna ucnosnb3yercs /Ui BbIpallluBaHUSI MUKPOOPTaHU3MOB?
. Kakue cBoiicTBa MUKpOOPIaHM3MOB UCCIIEIYIOTCS Ha IPH)KU3HEHHBIX U TOCTOSIHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pazaaBieHHas Karish»?

0 I N D bW

. Kakumu metogamu poBoauTCst PUKCALXs MUKPOOPTAaHU3MOB Ha MPEIMETHOM CTeKiIe?

9. Kakue kpacuTenn UCIoNb3yIOT JIs1 OKPACKW MUKPOOPTraHUu3MOB? J{J1 KakuX LeJIel UCIIOJIb3YIOT
CJIO’KHBIE METOJIbI OKPAcKu?

10. B yeM cymHOCTh MeTO/Ia OKparuBanus 6akrepuit mo I'pamy? [IpuroroBeTe mpemapaThl, OKPachTe HX.
11. Kakue ¢axTopbl 0Ka3bIBalOT BIMSHUE HA pe3ysbTaT OKpauBanus o ['pamy?

12. Kakue cymecTByroT MOIu(pUKaIMA METO/Ia OKpaIuBaHus mo ['pamy?

13. B yem oTiIMuUs TPaMIIOIOKUTENBHBIX M IPaMOTPHLIATENIbHBIX OaKTepuii?

14. Kakoii KOMITOHEHT KJIETOYHOM CTCHKH SIBJISACTCS 00s3aTEIBHBIM JIJISl TPAMITOIOKHUTEIBHBIX U
TPaMOTPHUIIATEIBHBIX OAKTEPHiA?

16. Yto 3HaUuT «rpaMBapualOeIbHBIN?
17. IlpoBeaute oKpacKy criop 6akTepuil.

Tema 3. Ilutanue u poct muxkpoopranusmos. (OIIK-4)
Jlexknus.

Crioco0bI CyI1ecTBOBaHUS MUKPOOPTHAaU3MOB. ABTOTpodus 1 rerepoTpodust. Potorpodus U XeMOTpoQus.
[Tpototpodsr u aykcorpodsl. uddysus u axrtuBHbA TpaHcnopt. IloTpeOHOCTH MHUKpPOOPTraHU3MOB
Pa3NUYHBIX IIEMEHTaX U (aKkTopax pocra.

Oprannueckie U HEOPraHMYECKHE COCAMHEHUS YITEepo/ia, UCTIONb3yeMble MUKPOOPTraHN3MaMH, UX POJb B
Metabonm3Mme. YdacTHe MHUKPOOPTaHW3MOB B KpyroBopoTe ymiepoma. OpraHndeckne W MHUHEpAJIbHBIC
COCIMHEHHUS a30Ta, HCIOJIb3yeMble MHKPOOpPIaHM3MaMH, WX pOlb B MeTaboiaM3Me KIIETOK. YdacTue
MHKpPOOPTaHU3MOB B KpYyroBopore a3oTa. CHocoOHOCThP MHKPOOPTaHHW3MOB HCIIOIB30BaTh PA3IUYHBIC
coenuHeHus: cepsl U (ocdopa. [lorpedHOCTD B jkene3e, MarHWW, KaJbIMH; KaJUW, HaTPHUU, MapraHie,
MonuOaeHe U Apyrux sneMenrtax. Mx poms B mMerabommsme. [1oTpeGHOCTH MHUKPOOPTaHW3MOB B TOTOBBIX
aMUHOKHCIIOTaX, BHUTAMHHAX M JApPYyrux Qaxropax pocra. lIpakTndeckoe NpHMEHEHHE ayKCOTPO(HBIX
MHUKpPOOpPraHu3MoB. CrocoObl pa3sMHOXKEHHUS IMPOKAPHOTHBIX M DYKApUOTHBIX MHKPOOPTaHH3MOB.
3aKOHOMEPHOCTH POCTA MOIMYISAUH MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3anarue. [lutanue u pocT MUKPOOPraHU3MOB.

Beiaenenue u KynsTuBUpOBaHKue. HakonuTenbHbIE KYJIBTYpPBI U IIPUHLMI JIEKTUBHOCTH. YHUCTHIE KYJIBTYPbI
MHUKPOOPraHu3MOB. MeTOIbI OJIyYEHUs U 3HAYCHUE.

OCHOBHBIE THIIBI CpCa, UCIIOJIB3YCMbIX IJId KYJIBTHUBUPOBAHUA MUKPOOPTaHU3MOB. MCTO,ZLBI MMPUTOTOBJICHUSA
U CTCpUIIN3allu1 TUTATCIIBHBIX CPCI.

KyneruBrpoBaHue a’poOHBIX, aHAPOOHBIX U (POTOCUHTE3UPYIOUIMX MUKpoopraHu3MoB. [loBepxHocTHOE,
DIyOMHHOE U MMMEPCUOHHOE KYJIBTHUBUPOBAHHE MUKPOOPTaHU3MOB.

[TyTu nomy4eHus: SHEPruy, OCHOBaHHbIE Ha cyOcTpaTHOM (ochoprunupoBaHu.



KoncTpykTruBHBIE (OMOCHHTETHYECKUE) M DHEPTETUYECKUE MPOIECCHl Y MPOKapHOTOB. VX B3aUMOCBSI3U Y
pasHBIX MHUKPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MAMHU
SHEPTUH. DHJOTCHHBIC W YK30TCHHBIC OKUCIIIeMbIe cyOcTparhl. OpraHu4ecKue U HEOPraHUIEeCKUe TOHOPBI
M aKUENTOphl  ANEKTPOHOB.  (OCOOEHHOCTH  ANEKTPOHHOTPAHCIOPTHBIX  CHUCTEM  Pa3IUYHBIX
MUKpoOpranuzMoB. Dopmbl 3HEpruu, HCIoab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocobObr ee
obOpazoBanus (cybcrparHoe (ochopunupoBanue, OKUCIUTENbHOE (ocopmiupoBaHue MpU IbIXAHHUH,
¢dorodochopunupoBanue).
Bpoxenne. Obmias xapakrepuctuka nporecca. OmnpeneneHne MOHATHS «OpokeHuey. [lytu cOpakuBaHus
yri1eBoJoB (rexcozonudocdarusii 1 MOHO(MOChaTHBIE TyTH). TUITBI OpOXKEHHUS.
[TyTu nomydeHus: SHEpruu, OCHOBaHHbIE HA POTO(HOCHOPHUINPOBAHHH.
®dotoTpoHbIe MUKpOOpraHu3Mbl. Vcmnonb3oBaHue sHEpruu cBera (HOTOTPOGHBIMH MHKPOOPTaHHU3MaMH.
bakrepuanpbiii  porocunTes. I[IlurmenTbl. OKCUTEHHBIH W aHOKCUTEHHBIM (orocuHTe3. CrocoObl
obpazoBanust AT® dortoaBroTpodamu.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 IlyTtu momy4deHus YHEPrUH, OCHOBAHHbBIE HA OKUCIUTENEHOM (hochoprInpoBaHun.
2 JlpixarenbHbIE MPOLECCHl Yy MPOKApUOTOB. AlpoOHOe nbixaHue. DOpMBI y4acThs KHUCIOpPOAa B
OKHUCJICHUW OPTaHUYECKHUX CYyOCTpPATOB.
3 PasznooOpa3ue cyOcTpaToB, OKHCIIEMbIX MUKPOOPTaHU3MAMHU.
4 PaznoxkeHuE BBICOKOMOJIEKYISPHBIX COEIUHEHHH (OENKOB, YIIEBOIOB, HYKJICHMHOBBIX KHCIIOT,
JIUTIUIOB).
5 OxkucneHue yrieBog0poaA0B, MEXaHU3M KOHEUHOT'O OKHCIIEHUS! OPTraHUYECKUX COCIMHEHUH.
6 Lluxs TpukapOOHOBBIX KHCIOT M MEHTO30(ochaTHBIN OKUCIUTENbHBIN UK. HemonHnoe okucnenue.
7 XemocuHTe3 Yy TpokapuoT. OOmiee moHsATHE. THUMBl XeMOCHHTE3a. XEeMOJUTOTPOpHBIE |
XeMOOPTaHOTPO(HBIE OaKTEPHUH.
8 I'pynmbl XeMOJIUTOABTOTPOPHBIX MUKPOOpPTraHU3MOB. OCHOBHBIEC CBOMCTBA.
9 Hutpuduxkanus, ¢as3sl mporecca, IpOMEKYTOUHBIE H KOHEYHBIC TTPOTYKTHL.
10 CoeguHeHus cepsl U Kelie3a, OKUCISIEMbIE MUKPOOPTaHU3MaMH.
11 IlyTn oxuciaeHus!, KOHEYHbIE IPOAYKThL. 3HAYEHUE ITUX IIPOLIECCOB.
12 DneKTpOHHOTPAHCIIOPTHBIE CHUCTEMBI  PA3IUYHBIX  XeMOJIUTOTpodoB. KoHeUHBIE  aKIENTOPHI
JJIEKTPOHOB.
13 JlpIxaTenbHble MpOLeCcChl Y MPOKapHOTOB. JlpIxarenbHast 1enb. AHa3poOHOE IbIXaHUE.
14 Cynbdar u cepoBOCCTaHABIUBAIONIUE OAKTEPHUH.
15 IlyTe auccuMunssUOHHON cynbdarpenykiuu. OKucaseMble cyOCTpaThl.
16 Mukpoopranu3Mbl, BOCCTaHABINBAIOIINE HUTPATHI.
17 IlyTh AMCCUMUISITUOHHON HUTpaTpeaykiuuu. Okuciasiemble cyocTpatsl. JleHuTpuukanus.
18 buocuHTETHYECKHE MTPOLIECCHI
19 OcHOBHbIE MOHOMEpPHI KOHCTPYKTHBHOTO MeTabonu3Ma (OpraHu4ecKue KHCIOThI, aMHUHOKHCIIOTHI,
caxapa, a30TUCTbIE OCHOBaHUS U JIp.).
20 IlyTtu ux oOpa3oBaHUs U JAIBHEHUIIIETO WCIIOIH30BAHUS.
21 AccumMunsius yraepoacoaepKaiiiux CoeTMHEHU reTepoTpodaMu U aBTOTPOQamH.
22 IlyTn accHMWISIIMM MUKPOOpTraHu3Mamu (Gopmaibaeruia, pudyno3oMoHOo(PpoCchaTHRI U CEPUHOBBIN
IUKJIBL.
23 Poib MUKpPOOPTaHHM3MOB B KpPyroBOpOTE€ a30Ta: a3oTduKkcauus, HUTpUUKALUS, TEHUTpUUKAIIKS,
aMMOHHU(HKAITHSI.
24 XapakTepucTHKa MUKPOOPTaHU3MOB, BHI3bIBAIOIINX 3TH MPOLIECCHI.
25 IlyTu acCUMUIISIIUK MUKPOOPTaHU3MaMH OPraHMYECKUX U MUHEPAIbHBIX COCIMHEHHM a30Ta.

Tema 4. JHepreTuueckne u Onocunrerudeckue nmpoueccol. (OIK-4)

Jlexknus.
[TpuHIUIBI KTacCUPUKAIIMNA TPOKAPUOTOB.
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CoBpeMeHHas cHCTEMaTHKa MPOKapuOTOB. MUpP MHKpOOPraHM3MOB, OOIIME NMPHU3HAKK U pa3sHOOOpasHe.
[Tonoxxenue cpenu npyrux opranu3moB. Knaccudukanus npokapuoroB. HoMmeHKaTtypa W AMarHOCTHKA.
3HaueHue MOP(QOJIOTHYECKUX, ITUTOJIOTHYECKUX, KYJIbTYPaJbHbBIX, (PU3HOIOTUYECKUX M OMOXUMHUYECKUX
NPU3HAKOB sl cUCTeMaTHKH Oaktepuil. XemorakcoHomus. CepomuarHoctuka. Hymepuueckas
takcoHomus. Cuctema kinaccupukamun Ormnpenenurens Oaxrepuit bepmxu. MonekynsipHble OCHOBBI
CHCTEMaTUKU M (PUIOTEHUH. DBOIOLHUS IPOKAPHUOTOB.

PazHo0Opasue Mupa npoKaproToB.

Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOCHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
IPaMIIOJIOKUTENbHBIX, MHUKOIUIA3M M apxeOakrepuil. XapakTepHCTUKA OTAEIOB TIPaMOTpPULATEIbHBIX,
IPaMIIOIOKUTENbHBIX, MUKOIUIA3M U apXeOaKkTepuil.

IIpakTnyeckoe 3ansATHE.
[TpakTudeckoe 3ausTue. Metabonm3m MUKpoOOB. bpoxkeHue.
[1nan npoBeneHUs 3aHATUS.
. [Iportecc 6pokeHMs
. MonouHokucnoe OpokeHne
. IlponmnoHOBOKHUCIIOE OpOKEHHE
. CniuproBoe OpokeHHe
. MacnsHOKHCI0€ OpOKeHUE
. AtleToHOOyTHITOBOE OpOKEeHHE

~N N D W

. JJaboparopnas pabora

[TpakTrueckoe 3ansTue. Merabonus3m a3oTa.
[Tnan npoBeneHUS 3aHATHS.

. Azorduxcarus

. AMMOHH UKL

. Hurpuduxarus

. Aenutpudukarnus

hn B W =

. JlJaboparopnas pabota
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Kaxue peakiuu jiexar B OCHOBE TOMO- M TeTepo()epMEHTaTHBHOTO MOJIOYHOKHCIIOTO OpOKEeHHS?
. Kakue npoaykrel 00pa3ytoTcst B pe3ynbrare rerepo(epMeHTaTHBHOTO MOJIOYHOKHCIOTO OpOKeHuUs?
. Kakune Gakrepuu oCcymiecTBIsSIOT MOJIOYHOKHUCIIOE OpoKeHue?
. Kakue npuznaku xapakrepusyrot cemeiictBo Lactobacillaceae?
. Kaxue BU/IbI MOJIOYHOKHUCITBIX KOKKOB U TTaJI0YEK MCIOIB3YIOT IPH MMPOU3BOACTBE MPOIYKTOB MTUTAHHS?

AN N kAW -

. Kakyto (hyHKIMIO BBIMOTHSIOT MOJIOUHOKHUCITBIE OAKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBIIIIICHHO BayKHbIE OMOJIOTMUECKH aKTHUBHBIE BELIECTBA 00PA3YIOT IPOKKH?
9. Kakue peakiuu jexaTr B OCHOBE CIIUPTOBOTO OpOXKEHHsI?

10. Kak 1pox:ku UCIIOJIB3YIOTCS B XO35IMCTBEHHOM JEATEIbHOCTH YEIOBEKA?

11. Kakue npogayKTel MOTYT 0OPa30BBIBATHCSI B PE3YNIBTATE MACISTHOKUCIIOTO Opoxenusi? Kakue peakiuu
BEAYT K 00pa30BaHUIO MACIISTHON KUCIIOTHI?

12. Kakrie MUKpOOPTraHU3MBbl OCYIIECTBISIIOT MaclIsHOKHCIOe OpoxeHue?

13. Ha ocHOBaHWYM KaKUX MPU3HAKOB OIPEAEIIACTCS MPUHAIIICKHOCTh OakTepuii kK poxy Clostridium?

14. Kakue cBoicTBa MacCISITHOKHMCIIBIX KJIOCTPUANM UCIIOIB3YIOT MPU NOTYyYEHUE HAKOIUTEIbHON KyJIBTYpbI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

1. Kak npoucxomut nporecc puxcanuu a3ota y 6akrepuii? B uem 3axitogaercst 3K0JIOrHUecKoe U
IpaKTU4ecKoe 3HaYeHue (puxcanuu a3ora?

2. Kakue npenctaBUTeNN OTHOCSATCS K CBOOOTHOXKHBYILIUM a30TdHUKcaTopam?
3. Kakumu npuzHakamMu xapaktepusyercs poa Azotobacter?
4. Kakue npencTaBUTeNIN OTHOCSATCS K CHMOMOTHYECKUM a30THUKcaTopam?
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5. Kak npoucxoaut oOpa3oBaHre KOPHEBBIX KITyOeHbKOB? UTo Takoe OakTepouib?
6. Kakoe BrusiHME OKa3bIBaCT KUCIOPOI Ha TIpoliecc (puKcamnuu a3ora?
7. Kak nomny4aroT HaKOIUTENbHBIE KyJIbTYPhl a30T(UKCATOPOB?
8. Kakue (hyHKIIMH BBIMOTHSIOT Kamncylbl a3oTo0akTepa? Kakumu MeToaMu MOXHO BBISIBUTH KarlCyJibl IPU
MHKPOCKOITUPOBAHUU ?
9. Uro coboit mpencrapiseT nporecc amMmoHupukaruu? Kakue MUKpOOPTraHU3MbI YYaCTBYIOT B 3TOM
npouecce?
10. Yro coboii mpeacrapiser mpoiecc HUTpudukanun? Kakue MUKpOOpraHu3Mbl y4acTBYIOT B 3TOM
npouecce?
11. Kakyto a3y aurpudukanum ocymecTBisioT 6akrepun poaa Nitrospira?
12. Kakyto ¢a3y HUTpuHUKAIMK OCYIIECTBIAIOT 6akTepun pona Nitrosococcus?
13. Kak MOYKHO MOJTyYHUTh HAKOMUTENBHYIO KyJAbTYpY HUTpUUIHpytonux Oakrepuii? Kakue dhakTops
UCIIOJIB3YIOTCS JIJISl CO3/IaHUSl JIEKTUBHBIX YCIOBHIL?
14. Kakue kauecTBEHHbIE pEaKLUU MO3BOJISIOT BBISIBUTH HATMYME HUTPATOB U HUTPUTOB B KYJIBTYpaJIbHOM
JKUIKOCTH?
15. Yrto coboii mpeacraisier mpoiecc neantpudukanun? Kakne MUKpoOpraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

Tema 5. PaznooOpa3ue u cucremaruka Mmukpooprann3mos. (OIIK-5)
Jlexknus.
['pymmbl NpOKapuOTHBIX OPraHU3MOB.
IIpakTnyeckoe 3ansATHE.
CnupoxeTsl.
AspoOHbIe, MOABMKHBIE CIIUPATIEBU/IHBIE UM U30THYThIE IPaMOTpPUIIATEIbHBIE OaKTEPHH.

W3Buteie popmbl Oakrepuit. CanpoTpodHble U MapasuTHYECKHE MPEACTaBUTENHN, PACTIPOCTPAHEHUE U
SKOJIOTHSI.

HenoaBukHbIe rpaMOTpHUIIATENIbHBIE H30THYTHIE OAKTEPHH.

I'pamoTtpuniatenpHbIe a3pOOHBIE 1 MUKPOA3PO(hUIBHBIC MTAIOYKH U KOKKH. OO0I11as XapaKTepruCTHKA.
Jlenenve Ha cemMeNUCTBA.

CemeticTBo Acetobacteriaceae. CemericTBo Azotobacteriaceae. CemeiictBo Rhizobiaceae. CemeiicTBo
Halobacleriaceae. CemeiicTBo Legionellaceae. CemeiicTBo Neisseriaceae. CemerictBo Methylococcaceae.
CewmetictBo Pseudomonadaceae.

@dakynbTaTHBHO aHAYPOOHBIE TPAMOTPULIATEIbHBIE MTATOUKH.

I'pamoTpuniaTenbHble HeciopooOpa3yrolre nanodku. Pacpoctpanenue u posib B MOYBEHHBIX U BOJHBIX
HKOCHCTEMAX.

OO6m1as xapakTepucTUKa, OTJeIbHBIC TpeAcTaBuTenu. Jlenenue Ha cemeiicTBa. CeMencTBO
Enterobacteriaceae. CemeiictBo Pasteurellaceae.

AHa’poOHbIE TPaMOTpHIIATEIbHBIE IPSIMbIE, U30THYThIE WU CIIUPAIECBUIHbIEC MTAOYKH.

bakrepuu, xapakrepusyromuecs: TUCCUMILIIIIMOHHBIM BOCCTAHOBICHUEM CEPBI WM Cyab(ara.
OcobenHoctu Mopdonoruu U GU3NOIOTUU. IKOJIOTHIECKAS POJIb B aHAIPOOHBIX IKOCHCTEMAX.

AHa’poOHBIE TPAMOTPHUIATEIbHBIE KOKKH.
Pukkercnu 1 XimaMuanu — oONUraTHeIe BHY TPUKIETOUHBIE Tapa3uThl. OCOOEHHOCTH METaboIMn3Ma.
doTocuHTE3NpYIOLIE OaKTEPHH.

doroTrpodHBIE OaKTEPUH, OCYIIECTBIAIOMUE OeCKUCIOPOAHBIN PoTocuHTe3. DOTOTpOdHBIE OaKTEpUH,
OCYIIECTRIISAIONINE KHCIOPOIHBINA (DOTOCHHTES.

AspoOHBIE XeMOTUTOTPO(HBIC OaKTepUH U OJU3KHE K HUM OPTaHU3MBI.
Bbakrepuu, oOpazyronue CIu3ucTyro 000I0UKY.

[Topsimox Cytophagales.

ITopsinok Beggiatoales — HuTuarbie popMbl OGaKTEPHIA.



XapaKkTepucTUKa CTeOETHKOBBIX, MOYKYIOIUXCS U CKONB3SIIUX OakTepuii. Ckomb3siume 6akTepuy,
oOpa3yromue ionoBsie Tena. [lopsmok Myxobacteriales.

I'pamnonoxurensubie KOKkH. OcodeHnnoct Mmopdornoruu. Jlenenne va noarpynmnsl. [loarpynmna aspo6os
(cemeticTBO Micrococcaceae).

[Toarpynmna (akyasTaTUBHBIX aHaIPOOOB (ceMeicTBO Streptococcaceae).

Cnopoo6pa3yrorniue 6akTepun. TUITBI CITOPOOOPA30BAHUS.

['pamMnoNOKUTENBHBIC TAIOYKU M KOKKH, 00pasyroiiue sH10cnopbl. Mopdonorus u ¢pusunonorus. Tumb
cnopoo6pazoBanus. Pox Clostridium. Pox Bacillus. Bacillus subtilis: xapakrepuctuka, 0COOEHHOCTH
OHTOI'€HE3a, IIOJIyYEHUE DJICKTUBHOU KYJIBTYPBI.

I'pammnionokutensHbIE, HE 00pa3yIOIIKE CIIOP MAJIOYKH paBUiIbHOM GopMmbl. Pox Lactobacillus.
MosnouHokucibie 6akrepun. [omodepmeHnTaTnBHbIEC U reTepodepMEeHTATUBHBIE MOJIOYHOKHUCITBIC TAIOUKH.

['pamnionoxuTeNnbHBIC, HE 00pa3yIOIIKe CIIOpP MAJIOYKH HeTpaBMIIbHOW (opMbl. OOIIast XapaKTeprCTHKA
rpynmsl. PaznooOpasue npeacrasureneit. Pog Actinomyces. Pox Arthrobacter. [Tneomopdusm. Pox
Bifidobacterium.

CanpotpodHsie u marorenHsle KopuHedaxkrepun. Pox Propionibacterium.
Muko6aktepun. CanpoTpodHbI€ U MaTOTeHHbIE MUKOOakTepru. Bo3Oyautenu TyOepKyses3a u mpoKasbl.

AKTHHOMHUIIETHI U POJICTBEHHbIE OpraHn3Mbl. O011ast XapaKTepUCTHKA, 0COOEHHOCTH MOP(OIOTHH U
pasMHOXkeHUs. PacipocTpanenue, sxkoiorus u npaktuueckoe 3nauenue. Kimace Thallobacteria.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Muxomnasmel. Otnen Tenericutes, kiracc Mollicutes, mopsgok Mycoplasmatales.
2 CaoiicTBa MUKOILIa3M, OOYCIIOBICHHBIE OTCYTCTBUEM KJIETOYHOH CTCHKH.
3 Pacnpocrpanenue u Mecta OOUTaHUSA.
4 PacripocTpaHeHue u MecTa OOUTaHUS.
5 CanpotpodHbie ¥ TaTOTEHHBIE MUKOTIJIA3MBI.
6 Apxeb6axrepun. Otnen Mendosicutes.
7 O6mas xapakrepuctuka. Oco6eHHOCTH MOp(}OIOTHuU U HU3HOIOTHH.
8 DkcrpemalnbHbIe apxeu. PacpocTpanenue, MmecTa OOUTaHUS U POJIb B IPUPOJIC.
9 Pa3nooOpa3zue apxeOakTepuid.
10 Mukpockonu4yeckue rpuosl.
11 Mopdomnorust u pusnonorus rpuOHON KIeTKH. CIIOCOOBI MUTAHKS ¥ PA3MHOXKCHHUSI.
12 Dxonmoruyeckue rpyIbl TpUOOB U UX MPAKTUYECKOE 3HAYCHUE.
13 OcoOGEHHOCTH CUCTEMATHUKH JPOXKIKEBBIX TPHOOB.

Tema 6. [leiicTBue GaKTOPOB BHENIHEH Cpedbl HA MUKPOOPTraHU3Mbl. JKOJI0THSI MUKPOOPTraHU3MOB.
(OIIK-5)

Jlexknus.
JleiicTBue (pakTOpOB BHEUIHEN Cpeibl HA MUKPOOPTaHU3MBI.
Ousnyeckue, XUMUUYECKHE M Ouojoruueckue QaxkTopbl, HX BIMSHHE Ha MHKpoOOpraHusmbl. Poct
MUKPOOPTaHU3MOB B 3aBUCUMOCTH OT Temmeparypbl. OcoOeHHOCTH TMCHXpPOPUIOB, Me30(HUIIOB,
tepmounoB. Ilpuunnbl ncuxpodminu U TepModuianu. TepMOyCTOWYMBOCTH BETreTAaTHBHBIX KJIETOK
Pa3IMYHBIX MUKPOOPTaHU3MOB, SHOCHIOP OaKTEepHil U JPYTUX MOKOAIIUXCS (HOpM.
Bnusnue ruapocrarndyeckoro gaBieHus. OcmoTuueckoe gaBineHue. (OcoOeHHOCTH OCMO(UIOB U
rajnoduos.
N3nydyenust 1 ux nelcTBUE HA MUKPOOPTAaHU3MBI. YCTOMYUBOCTh MUKPOOPTAHU3MOB K YIBTPahrOIETOBBIM
Jly4aM U HOHU3HPYIOLIUM U3ITydeHUs M. DOoTopeakTUBaLUsI.
Poct Mukpooprann3MoB B 3aBUCHMOCTH OT BIQKHOCTH. YCTOMUHMBOCTH K BBICYITUBAHUIO. JInodumuzanms.
3nauenue pH cpensl. LlenoyeycroifunBeie, KHCIOTOYCTOWYMBBIC M AlTUIO(PHIBHBIE MUKPOOPTaHU3MBI.
OTHOIICHHE MHKPOOPTAaHM3MOB K KHCIOpomy. AlpoObl, (aKylIbTaTUBHBIE M OOJUTaTHBIC aHa’POOHI,
MHUKpPOa3poHIIbHBIE U MUKpPOA3pOTOJiepaHTHbIE (hopMbl. BO3MOXKHBIE TPUYNHBI UHTUOUTOPHOTO JIEHCTBUS
KHCIIOpOJa Ha CTPOrue aHa’dpoOsl. PocT pa3nuuHbix a3poO0B B 3aBUCUMOCTH OT COACPKAHUSI KUCIIOPO/a.
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HeiictBue  Ouomormueckux  (AaKTOpOB Ha  MUKpPOOpraHu3Mbl. DoOpMBl  CUMOMOTHYECKUX U
AQHTArOHUCTUYECKUX  B3aMMOOTHOLIEHUM  MEXAY  MHUKPOOpraHu3Mamu. Tumbl  B3aUMOACUCTBUU
MHUKpPOOPTaHU3MOB C PaCTEHUSAMHU, )KUBOTHBIMHU 1 YEIIOBEKOM.

[ToHsATHE «IMTATENTBPHBIE U AHTUMUKPOOHBIC BemiecTBay. [Ipupona u npoucxoxaeHue (aHTHOMOTUIECKOE U
OMOTHYECKOE) aHTUMUKPOOHBIX BemecTB. CriennPuIHOCTh U MEXaHU3M JeHCTBUA. MUKpOOOCTaTHUECKUI
1 MUKpoOonmaHbIi 3¢ dekT. [[puMeHeHne aHTHOMOTHUKOB M MEPHI O€30TTaCHOCTH.

B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB MEXAy COOOW M ¢ ApyruMH opranu3Mamu. CUMOMO3 ¥ aHTUOHO3.
@®opMBl CUMOMOTHYECKUX B3aMMOOTHOIICHHMH MEXAy opraHuzMamu. Paznuunble (OpMBI aHTaroHU3Ma,
(akTHUECKOE UCTIOIb30BaHHE AHTArOHMU3Ma B ME/IUIIUHE U CETbCKOM XO3AHCTBE.

Mukpoopranu3mbel W pacteHus. Pusochepnas u osmudutHas Mukpodiaopa. CuMOMOTHUECKHE
B3aUMOOTHOIIICHUSI MEXIYy MHKPOOPTaHM3MaMU W pacTeHUsIMU (KITyOCHBKOBBIE OakTepuu U OOOOBBIC
pacTeHusi, MUKOPH3HI U 1Ip.). PUTONMAaTOTeHHBIE MUKPOOPTaHU3MBI.

HopmanpHast ~ mmkpoduopa  yenoBeka W KHUBOTHBIX. CHMOMOTHYECKHME  B3aMMOOTHOIICHUS
MHKPOOPTraHU3MOB U )KUBOTHBIX.

[Tapasutu3mM © MaToreHHble MHUKpPOOpraHu3Mbl. DakTopbl, 00YCIOBIMBAIOUIME IATOTEHHOCTb H
BUPYJICHTHOCTb. EMUHMIIBI W3MEPEHUS BHUPYJIEHTHOCTH. YCJIOBHO MAaTOTCHHbIE MHKPOOPIaHU3MBI.
OOpa3oBaHue MHKPOOpPraHU3MaMH TOKCHHOB. lloHsTHE 00 HWMMyHHTETE. YCIOBHO-IIATOTCHHBIC
MHUKpOOpranu3Mbl. Bo30ynuTenu onacHbIX 3a001eBaHuUi.

DKoJI0rusi MUKPOOPTraHU3MOB.

buocdepa u pacnpocTpaHeHue MUKpPOOPraHU3MOB. JKOJOTUUECKUE HUIIU U IKOCUCTEMBL. UHCIEHHOCTh U
pa3zHooOpa3re MUKpOOPraHU3MOB B SKOCHCTEMaXx: B MIOYBE, BOjloeMax U atMocdepe.

Muxkpodiopa mouB. OCHOBHBIC TPYMIBI TOYBCHHBIX MHKPOOPTaHHM3MOB. Pojb MHKPOOpPraHW3MOB B
MMOYBOOOPA30BATCIIBHBIX IPOILECCax M IUIOJOPOIUU TIOYB. Y4YacTHE MHKPOOPTaHH3MOB IIOYBBI B
Ouoerpagayy 3arpsa3HeHHH.

Muxkpodiopa Bozibl. 3Hau€HHE MHUKPOOPTaHU3MOB B TEPBUYHOM MPOMYKIMHM BOJOEMAa U MHHEpaIU3aLUH
OpraHUYeCKMX BelecTB. bruomornueckue MeToapl OUUCTKU CTOYHBIX BOL.

Mukpodmopa Bozayxa. Pomb  MHKpPOOPraHM3MOB B KPYroBOpoTe ra3oB arMmocgepbl. Mertoas
0aKTEepHOIIOTHYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaTN3a MUKPOQIIOPHI TIOYBHI, BOJIBI, BO3yXa.

IIpakTH4eckoe 3aHATHE.
Mukpodiaopa 00bEKTOB BHEITHEH CPEJIBI.
[1nan npoBeneHus 3aHATUSI.
1 Mukpodmopa mouBsl
2 Mukpodiopa Bojabl
3 Muxkpodnopa Bo3ayxa
4 MuKpoOHOIOTHYECKOE 3arpsi3HEHUE OMOIOTMYECKOTO ChIPhS
5 Unentudukarms MUKpOOPTaHU3MOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue akTopsl cpepl BIUSIOT Ha paCPOCTPAHEHHE MUKPOOPTAaHU3MOB B TIpUpoIe?
2. Yem 00BsICHSETCS MIHUPOKOE PACIIPOCTPAHEHHE MUKPOOPTaHU3MOB B Ipupoze?
3. KakoBa poJjib MUKPOOPTaHM3MOB B ITOYBE, BOJIE U BO3AyXe?

4. Yro npexacraisieT coO0i MUKpOQIIopa BO3ayxa OTKPBITHIX MECT M 3aKpBIThIX nomemnieHunit? Kakue
CYLIECTBYIOT KpUTEPUN YMCTOTHI BO31yXa?

5. Kakue MUKpOOpraHu3Mbl MOTYT IIPUCYTCTBOBAThH B Bo3ayxe? Kak onpenesnnts ux Koau4ecTBo?
4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA

4.1. Pactipenenenue 0auioB:

banibHO-pEUTHHTIOBBIE MEPOIIPUATHS HE NIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinosHeHne NpaKTH4eCcKoil padoThI
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Tema 1. Mukpobuonorus. ictopus, pa3aenbl, METOIBI.

3ananue 1. [loAroToBUTH COOOIIEHUSI O MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B IPUPOE U KU3HU
YEJI0BEKa.

3ananue 2. [103HAKOMUTBCS ¢ KPaTKOW UCTOPUEH MUKPOOHOIOTUN M COCTABUTh TaONHUILy «XPOHOIOTHUS
MHUKPOOHOJIOTHYECKUX OTKPBITHI.

3ananue 3. 3anonaHUTE creayromyo Tadnuiy: Tabnuma 1. TemneparypHbIid pexUM IPU PA3TUIHBIX
croco0ax TEPMUYECKON CTePUIIN3ALUU

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOM KICTKH.
3ananue 1. Jlaiite pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHI:
1. KakoBsl ipeensl nuddepeHImanuy y npokapuor?
2. Kak xoppenupyet Mop¢hoJorusi ¢ XUMU4eckoi pyHkuueit y 6akrepuii?
3. Yto A0KHO MPUCYTCTBOBATH B Cpeie, YTOOBI KyabTypa pocia?
3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:
OTtBeyast Ha BOMPOCHI TaOJ. 1, B COOTBETCTBYIOIIMX I'padax mocraBsre 3HAKU (+) i (-).
Tabnuma 1. XapakTrepucTrka KI€TOUHOW OpraHU3allii MUKPOOOB

Tema 3. [TuTanue u pocT MUKPOOPTaHNU3MOB.

3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HAa CJIEIYIOIINE BOMPOCHI:

1. B ueM omiinune 3HEpreTHKH (PoTOTPOPHBIX U XeMOTPOPHBIX OPraHU3MOB?

2. Moxet 11 XeMOTpO(HBIN OpraHu3M Pa3BUTHCSA B MOJIE TEPMOIMHAMHYECKON YCTOWYHUBOCTH CyOcTpaTa
peakuuun?

3. Kakue dhoToTpodHbIC OpraHu3Mbl pa3BUBAIOTCS B T0JIE TEPMOAMHAMUYECKON YCTOMYMBOCTH CyOCTpara
peakuuun?

4. Bo3MOXXHO JIM HCTIOh30BaHUE KIIETKOM YHEPTUU HE CBA3AHHOM C NMEPEHOCOM JJIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCHMOCTb SHEPreTUKHU KJIETKHU OT KOHLIEHTPALUU BEIlleCTBa B cpeje?

6. Kak momnep:xuBaroTcs B KJIIETKE YCIOBUS, 00ECIICUNBAIOIINE €€ KUZHEICATSIbHOCTD?

7. BO3MOXXHO 1T HapyIIeHUE ETOCTHOCTA MEMOPaHbI Y POKAPUOTHOTO OpraHu3Ma’?

8. Kakue peakniuu CBSI3bIBAIOT ITUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHbIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHue 3anacHbIX BemecTs st potorpodos? s xeMoTpodos?

10. Kakoe 3HaueHnEe UMEIOT KOMOMHATOPHBIE TTPOIIECCHI B TEHETHKE MUKPOOPTaHU3MOB?

3anmanue 2. OxapakrepusyiTe pa3inyHble TUIIBI OpOXKEHUI.

1. OxapakTepu3yiTe 1Mo CAeayroIei cXeMe MPOMMOHOBOKHUCIIOE OpOKEHUE

- UCXOIHBIN cyOcTpaT(bl)

- IOCJIeI0BATEeIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS MpOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3BIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

2. OxapakrepusyiTe 1o cieayrouei cxeme rerepoepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOoXKeHHE

- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI

- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHHUS
3. OxapakTepu3yulTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OpOKEHUE
- UCXOAHBIN cyOcTpar(bl)
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- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil
- YCII0BUS TPOTEKAHMS IPOLIECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI
- CyMMapHbIi Y3HEPTETUUYECKUI BBIXOJ
- MUKpPOOPI'aHU3MBbI, BBI3bIBAIOLIME JAHHBIA MTPOLIECC
- IPaKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS
4. OxapakTepu3yHTe 1o CIASAYIONIIEH CXeMe MAaCISTHOKUCIIOE OpOKEeHUE
- UCXOAHBIN cyOcTpar(bl)
- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil
- YCIIOBUS TPOTEKAHUS MpOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ
- MUKPOOPIaHU3MbI, BBI3BIBAIOLIUE JAHHBINA MPOIIECC
- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3ananue 3. 3anonHsst Tabauny 1, npuBeauTe B Hell KOHKpeTHbIE puMepsl. Tabmuma 1. CriocoOsr
MOJTYYEHHUs] SHEPTUU MUKPOOPTaHU3MaMHU.

KounrtpoJsbHnasi padora

Tema 4. DHepreTuecKkre U OMOCUHTETHYECKUE MTPOIIECCHI.

1 Ilpeamer u 3a1a4u MUKPOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMonoruu. 3HauyeHue
MHUKPOOHOJIOTUH B HAPOJIHOM XO3SICTBE M MEAULIMHE.

2 Dransl pa3BUTUS MUKpOOHONIOTHH. POb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHU HAyKH O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIE HAIIPABICHUS PA3BUTHUSA COBPEMEHHOM MUKpoOuonoruu. HoBbie HarpaBieHNs B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NIPUMCHCHUC.

5 TIpokapuoThl — OCHOBHOM OOBEKT U3YYCHHUSI COBPEMEHHON MHUKPOOUOIOTHH. XapaKTePUCTHKA
IIPOKAPUOTHBIX OPTaHMU3MOB. J[Be BETBH MIPOKAPUOT: apXeH U 3yOaKTEePHH.

Omnpoc

Tema 1. Mukpo6uonorus. Mcropust, pa3nenbl, METONBI.
. Kakue paxktopbl 0ka3pIBaloOT BIAMSHUE HAa YUCIEHHOCTh MUKPOOPIaHU3MOB B BojjoeMax?
. IlepeuncinnTe noka3arean CAHUTAPHO-TUTUEHNYECKON OLIEHKH BOJIBI.
. Kak mpoBoauTcst caHnTapHO-MHUKPOOHUOIOTMYECKUNA aHATTN3 BOJBI?
. Kakrie MUKpOOpraHu3Mbl OTHOCSITCSI K CAaHUTapHO-TI0Ka3aTenbHbIM? YTO OHM XapaKTepu3yroT?
. Kakue nokasarenu XxapakTepu3yoT YUCTOTY BOJJOEMOB M MUTHEBOU BOJIbI?
. Kakue Qaxropsl 0ka3pIBaloT BIUSHUE HA Pa3BUTHE MUKPOOPTaHU3MOB B IOYBE?

~N N L kW =

. Kakue BubI 3arpsi3HeHni MOYBBI M BOJIBI OTHOCATCS K HanOoJee omacHpM? Kak mpoucxoaut
CaMOOYHILIEHUE TTOYBLI U BOALI?

8. Kak MOXHO onpeiesiuTh YUCIEHHOCTh MUKPOOPTaHM3MOB B TTOUBE?
TecTupoBanme

Tema 1. Mukpobuonorus. ictopus, pa3aenbl, METOIBI.
1. Kak Ha3bIBatOTCS MPOLIECCHI MTEPEXO/IA CIOKHBIX A30TUCTHIX BEUIECTB B COCIMHEHNE aMMHaKa?
Hurpuduxanuei
AMMoHuUKaIuein
bpoxennem
Jdenurpudurkanuei



2. Hurpudukanus — 370...

IIpouecc okucIeHU AaMMHAKA /10 HUTPATOB U HUTPUTOB
[Tporecc okucieHus Kupa B TIUICPUH U KUPHBIE KUCIOTHI
Hpouecc OKHCJICHHA TNIIOKO3bI B INMOHHYIO KUCIIOTY

[Tporecc OKUCIIEHHSI STHIIOBOTO CITUPTA B YIIEKHCIYIO KACIOTY

3. MuUKpOOpraHu3Mbl CIIUPTOBOTO OPOXKEHHS — ITO. ..
Bupycsl

AKTHHOMUIIETHI

bakrepuodaru

JApoxaxu

4. Kakre MUKpPOOPTaHU3MBI SIBJISTFOTCSI aBTOTPOGHBIMU?
azoTtobakrep

XeMOCHHTe3Upyoiue U GOTOCMHTE3UPYOIINe 0aKTepUH
TPOKIKU, MOJIOYHOKHUCITBIE OaKTepUN

XJIaMUJUH

5. ABTOTpO(BI MPU UCTIOIB30BAHUHM MUHEPAJILHOTO a30Ta MEPEBOIAT €ro B popmy:

HUTPUTOB
HUTPATOB
aMMHaKa
aMUHOKHCIIOT.

6. Kakne MUKpOoOpraHu3Mbl y9acTBYIOT B (pukcanuu atMmochepHoro a3zora?
MICEBIOMOHAC, HUTPOOAKTED

a30To0aKTep, pu300MyM, IUAHOOAKTEPUH

Oanunnyc, XJIOPOKOK, (haru

KHILIEYHAs NalI0uKa, JPOXKKU, MyKOp

7. Iukn TpukapOOHOBBIX KUCIOT OTHOCUTCS K MPOIIECCY:
AbIXaHUSA

OpOXKEeHHSI

dborocuHTe3a

DIMKOJIN3a

8. B ocHOBe roMO(pepMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOYKCHHUS JICHKHT:
¢dorocunTes

aHa00JIN3M

IIMKOJIN3

KaTa0OoJIN3M

9. Cnoco0 monry4yeHus 23Hepruu, mpu kKotopoM AT® obpasyeTcs B mporecce aHadpOOHOTO OKUCICHHS

OpraHUYEeCKHX CyOCTpaToOB B peakIusix cyocTparHoro ¢hochopuinrupoBanus.
1) porocunTes

2) npIXaHue

3) Opo:keHue

4) napa3suTusm
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10. AnaspoOHOE TIpeBpalleHne caxapa Mo IeUCTBUEM MOJIOYHOKHUCIBIX OaKkTepuii ¢ oOpa3oBaHUEM
MOJIOYHOW KUCIJIOTBI — 3TO. ..

MoJ109HOKHCTI0€e OpPOKEeHne
[TponroHOBOKHUCIIOE OpOXKEHHE
MacnsiHokucioe OpokeHne

AneToHOOYTHIIOBOE OpOXKEHUE

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE IPOBOAUTCS B OopME IK3aMeHa

1

2

10
11
12

13
14
15
16

17
18

19

20

Tunosbie Bonpockl 3x3amena (OIIK-1, OIIK-4, OIIK-5)
[Ipeamer w 3agauyu MHKPOOWOJIOTHH, €€ MECTO M POJib B COBPEMEHHOW Ouoyioruu. 3HaueHue
MHUKPOOHOJIOTUH B HAPOJIHOM XO3SICTBE M MEAULIMHE.
Oranbl  pa3BUTUS  MHUKpOOMONOruu. Ponb OTE€YeCTBEHHBIX YYEHBIX B pa3BUTHM HAyKd O
MHUKPOOPraHU3Max.
OCHOBHBIE HANpaBIECHUS DPA3BUTHA COBPEMEHHOM MukKpoOuosnoruu. HoBele HampaBieHus B
MHUKPOOHOJIOTUH U NIEPCIIEKTUBBI Pa3BUTHSL.
MHUKPOCKONIMYECKUE METOIBI HCCIIEN0BAaHUS MUKPOOPTaHU3MOB U UX IIPUMEHCHHE.
[IpokapuoTbl — OCHOBHOH OOBEKT H3yYEHHs] COBPEMEHHOW MHKPOOHOIOTMU. XapaKTEepUCTHKA
IPOKapUOTHBIX OPTraHU3MOB. /[Be BETBU POKApUOT: apXeu U 3yOaKTepHH.
Pasmeps! Mukpoopranu3mMoB. Mop¢oaorust MUKPOOPTaHU3MOB.

[Toxosimuecst ¢opmbl. DHAocmopel. WX cTpoenme, (U3HOIOTHYECKOE TMpeAHA3HAYCHHE. Tarlbl
dbopMHUpPOBaHUS SHOCIIOPHI.

CrpoeHue mpoKapuoTHOM KIIETKHU.

CocTraB U CTpOEHHUE KJIETOYHBIX CTCHOK y MPOKapuoT. KiIeTOYHBIE CTEHKH TPaMIIONIOKHUTEIbHBIX H
IpaMOTPUIIATEIILHBIX OaKTepHUH.

Cdepomunactsl, mportorutactsl U L-popmbl OakTepuid.

[TonBmwxHOCTH y OakTepuil. JKryTuku, akcuaibHble (GUOpHLIbl. MexaHu3M JIBIKEHUS Y OAKTEPHIA.

CoctaB W OCOOCHHOCTH OpraHU3allMM TEHETHYECKOTo ammapara OakTepuil. BHexpomMocoMHbIe
AJIEMEHTHI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

MemOpaHHBIE CTPYKTYPBI KIETKH.

[lurorrasMa 1 KIETOYHBIE BKJIIOUCHHS POKAPHOTHON KIICTKH.

Knaccudukarus MUKpoOpraHu3MOB, HOMEHKJIATypa U JUarHOCTUKA.

3HayeHne  MOP(OJOTMYECKHX,  LUTOJIOTHUECKUX,  KYJIbTypalbHBIX,  (U3HOJIOTHUECKUX U
OMOXMMHUYECKUX MPU3HAKOB ISl CHCTEMAaTHKU OaKTEepHH.

XapakTepHuCTHKA OT/AEIOB IPaMOTPHUIIATEIbHBIX, IPAMITOIOKUTEIBHBIX, MUKOIUIA3M U apXeOaKTepHid.
WzButeie Gpopmbl 6akrepuii. CanpoTpodHble U MapasUTHYECKHUE MPEICTaBUTENH, paCIPOCTPAaHEHUE U
HKOJIOTHUSI.

I'pamorpunaTensHble HecropooOpasyrolye Majouku. PacmpocTpaHeHHe W poib B TOYBEHHBIX H
BOJTHBIX HKOCHUCTEMAX.

OO6nuratHele BHYTPUKJIETOUHbIE Tapa3uThl. OCOOEHHOCTH METa00IM3MA.

Tunosble 3axanus Ajs 3xk3amena (OIIK-1, OIIK-4, OIIK-5)
CpaBHUTE KpUBbIE pOCTa MUKPOOPTaHU3MOB IPU MOJyUYEHUHU MEPBUUYHBIX U BTOPUUHBIX METa0OIUTOB
B OMOTEXHOJIIOTUYECKOM IPOU3BOJICTBE.
Kak u3BectHO, mpon3BoacTBO BUTaMuHa B12 OTHOCUTCS K YMCTO OMOTEXHOJIOTMYECKOMY CITOCO0Y €ro
MOJTyYyeHUs, KOrZla B KauyecTBE IMPOAYIEHTa JJaHHOTO BHUTAMHHA HCIIOJB3YIOTCS TPOIMHOHOBBIE
Oaxtepun. [Ipeayioxxure onTuManbHbINA MeTOT (hePMEHTALIUU U YCIIOBHM €€ IPOBEACHHUS.
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3 ns >¢h¢deKTUBHOTO TMPOBENCHUS OMOTEXHOIOTUYECKOTO Tpolecca OOMbIIoe 3HAYeHHWE UMEET
NuTaTeabHasl cpefa, B KOTOPOHM MHUKPOOPraHU3MBI-IpoAyLeHThl BAB ucnons3yror B KadecTBe
UCTOYHHMKA a30Ta Pa3JInYHbIE a30TCOJEPIKAIIUE COSIUHEHHS, COIepIKaIlNe aMUHHBIA a30T WM HOHBI
ammoHus. Kakue ycnoBusi mpoBeaeHus (EepMEHTAllMM [0 HMCTOYHHMKY a30Ta MPH TOTy4YEHUH
AQHTUOMOTHKOB OYyIyT SBISATHCS ONTUMAIBEHBIMU?

4 B mpouecce OMOCHHTE3a aHTHUOMOTHKOB OOJIbIIOE 3HAYEHHE MMEET COAEp)KaHUE yIIIepona, a3oTa U
docdopa B murarenvHoOl cpene. Kak BiauseT M3MEHEHHE COAEP)KAaHHs 3THUX BEIIECTB HAa IPOIECC
OMOCHHTE3a BTOPHYHBIX METAaOOIUTOB, U Ha MpoLecc epMEeHTALUH B LIEIOM?

5 Ilpu mosy4eHUH TEeHHO-UHKXEHEPHOTO WHCYJIWHA KaKue MUKPOOPTAaHWU3MBI HCIIONIB3YIOTCSI B KaU4eCTBE
MPOJIYLIEHTOB?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)

OIIK-1 Hmeer mnpexacraBieHue 00 akTyaJlbHBIX MpOOJIeMax, OCHOBHBIX
OTKPBITUSIX B 00JIACTH COBPEMEHHOH MUKPOOMOJIOTUU. AHAIN3UPYET
TEHJICHIIMU PAa3BUTHUSl HAy4YHBIX MCCIICOBAHUI W MPAKTHYSCKUX
pa3paboTok B cdepe coBpeMeHHOH Mukpoduonoruu. CBOOOAHO
GopMynupyeT WHHOBALIMOHHBIE NPEMIOKCHUS Ui PEIICHUS
HECTaHIapTHBIX 33134

OIIK-4 Nmeer mnpencrtaBiaeHue 00 aKTyalbHBIX NpoOJIeMax, OCHOBHBIX
OTKPBITUSAX B O0JACTH COBpPEMEHHOW MuKpoOmosioruu. CBOOOIHO
(bOpMyITUPYETUHHOBAIIOHHBIE —~ TIPEIIOKEHUS  JUISL  PEIICHHS
HECTaHJIAPTHBIX 3324

«OTIIUYHO»

OIIK-5 HNmeer BBICOKMIT ypOBEHb 3HAHHMK IO TPEIMETY, HPOCIEKHUBACT
MEXIUCLUUIUITMHAPHBIE CBSA3HU. Brajeer mMeTomamu IUIaHUPOBAHUS U
MPOBEJCHUSI  AKCIEPUMEHTAIBHBIX M  PAaCYETHO-TEOPETHUYECKHUX
HUCCIIEJOBAaHUH.

OIIK-1 AHanm3upyeT TEHICHIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX Pa3pabOTOK B chepe COBPEMEHHOW MHUKPOOHOIOTHHU.
@opMynHpyeT WHHOBAIIMOHHBIC TPEMJIOKEHUS Ui PEIICHUS
HECTaHJIAPTHBIX 33724

OIIK-4 AHanm3upyeT TEHICHIIMW pa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX Pa3pabOTOK B chepe COBPEMEHHOM MHUKPOOHOIOTHHU.
@opMynHpyeT WHHOBAIIMOHHBIC TPEMIOKEHUS Ui PEIICHUS
HECTAHJIAPTHBIX 33724

«XOPOIIIO

OIIK-5 Nmeer xopommii ypoBeHb 3HAHHUW IO MPEIMETY, MPOCICKHUBACT
MEXIUCLUUIUIMHAPHBIE CBsA3HU. Brageer meTomamu IUIAaHUPOBAHUS U
MPOBEJCHUSI  AKCIEPUMEHTAIBHBIX M  PACYETHO-TEOPETHUYECKHUX
HUCCIIeqOBaHUI

OIIK-1 AHanmm3upyeT TEHICHIIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX pa3pabOTOK B chepe COBPEMEHHOW MUKPOOUOIOTHH

OIIK-4 AHanm3upyeT TEHICHIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
«yIOBICTBOPUTETHLHO» MPaKTUYECKUX Pa3pabOTOK B chepe COBPEMEHHONH MUKPOOHOJIOTHH.

OIIK-5 Nwmeer 6a3oBbIil ypOBEeHb 3HAHUH 1O MpeaMeTy. Brnageet metomamu
IUIAHUPOBAaHUS W TPOBEACHUS  OKCIIEPUMEHTAIBHBIX |
pPacYeTHO-TEOPETUYECCKUX UCCIICTOBAHUI

OIIK-1 He ananusupyeT TEHOEHIMM pa3BUTUS HAyYHBIX HCCIEAOBAaHUN U
MPAaKTUYECKUX pa3paboTOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
pelIeHHs HeCTaHAAaPTHBIX 3a/1a4
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OIIK-4 He ananu3upyeT TEHOEHIMM pa3BUTUS HAyYHBIX HCCIEAOBAaHUN U
«HEY/IOBICTBOPUTEIHEHOY MPAaKTUYECKUX pa3paboTOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
peleHNs HeCTaHAAaPTHBIX 3a/1a4

OIIK-5 Nmeer Hu3KHMKM ypOBEeHb 3HaHUM 10 mpeamery. He Bmangeer
METOJaMH IUIAHUPOBAHUS U IPOBEACHUS HKCIEPUMEHTAIBHBIX H
Pac4eTHO-TEOPETUYECKUX UCCIIEIOBAHUM

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIMN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
cofepx)aHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMalLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTrepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENaTh KOHCIIEKT, UCII0JIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, IO TeMeE MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMOH CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha paszMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoxkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIECHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHQOpPMALUU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
Koncriekt MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.
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7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).
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