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AHHOTAIUS

YuebHas aucummmaa (MoyTB) «MHKPOGHOIOIUs ABIACTCS BAKHOM COCTaB-
HOH YacThr0 Y4eOHOro IIaHa NOArOTORKH ACIIUPAaHTOB MO HAYYHOM CHELUAIBHOCTH
1.5.11 -MuxpoGuonorus, [porpamme acmupantypsl MUkpoGuosorus.

OcHoBHas 3a7a4a y9eGHOM NHCIIHITHHE] (Mozyss) — OcBOEHMe acnEpaHTAMM
TCOPETUIECKUX SHAHWH U TIOTYYeHHE IPAKTHIECKUX YMEHHH W HABBIKOB B OGNACTH
MUKpobuonoruu.  JlucIwnimaa (Monyns)  «MUKpPOGHOTOrHS» B  cuCTeMe
OMOMOIrHYECKUX HAyK PacCMaTpUBACT BONPOCH! 00IIeil MUKpOOHOIOrUY U1 MHKPOO-
HOH 9KOJNIOTUH H MMKPOOHOIOTHH TIOYB. IonpobHo H3II0KEHBI BOIIPOCHI Mopdono-
I HPOKAPHOT M MUKPOCKOIMHYECKHX IYKAPHOT, SHEPreTHIecKni i KOHCTPYKTHB-
HbIi MeTaboIu3M; pacCMaTpUBAIOTCS BeTyIIye TCH/ICHIMH B Kiaccudukaimu, pumo-
reud. OcBelaercs: pojib MHKPOOPTAHUZMOB B nponeccax I04YB000pa3oBaHus U
TI00ANBHBIX B OHOreOXHMHUYCCKUX IIHKIAX B buochepe, 06CYEKIACTCS BOIMOKHOCTS
YUPAaBICHUSI aKTHBHOCTBIO MUKDOOHBIX TOMYIALHN C LIEIBIO TOILYYEHUST XO3SHCT-
BEHHO-LICHHBIX MPOTYKTOB U OXPAHBI OKDPYIKAFOIIEH Cpe/ibl. ACIHPAHTHI 3HAKOMSITCS
¢ KIACCHYCCKUMM M COBPEMEHHBIMH METONAMHU OOIIEH M TTOYBEHHOM MHUKPOOHOJIO-
THH.

Obwias TpyoeMKoCTh Y4eGHON IUCITMILIHED] (Momynp) «MuKpoGHOTOrHsY
COCTaBIsIeT 3 3a4eTHRIX €., B 00beMe 108 yacos. '

KouTpone 3Hauuit acnupantoB mposoxutes B dopme Tekyrei U npomesxy-
TOYHOMW aTrTeCTaluy.

Texymias atrecTanus acOUpPaHTOB — OLEHKA 3HAHUH W YMEHHH IIPOBOIUTCS
HOCTOAHHO Ha LIPAKTHYECKUX 3aHATHSX C MOMOIIBIO YCTHOTO OIpOCa H TECTHUPOBa-
HUs, OLCHKY CaMOCTOATEIbHON pabOThI ACIMPAHTOB.

lIpomesxcyrounas arrecranms acrmpantos IIPOBOJIATCS B (hOPME HTOrOBOTO
KOHTPOJISI 110 AUCLMITIMHE — KaHIUIATCKOIO 3K3aMeHa.

Bexymme npenonasarenan: mornent Ka(epsl MEKPOGHOIOTHE B HMMYHOJIO-
rud, K.0.1., JoneHT A.A.BaHbKOBa, JOLCHT Kade[pbl MUKPOOUOTIOTHY ¥ MMMYHOJIO-
ruy, K.0.H., norenr O.B.Cenunkas.



L. Ieas u 3apaun gucunnannm; (Momy.Jin)

Lembto u3y4eHus MUCITANIIMHDL (Momyns) «MuKPOOHOIOrHS» ABISIETCS OCBOE-
HHE aCUpaHTaMK TEOPETHYECKHX M MPAKTHYCCKUX 3HaHUH, NpHOOpETEHNE YMEHHii
1 HABBIKOB B 00IaCTH MHKPOOHOIOTHH; hopmuporarue y acnupanTos YIIyOIeHHBIX
NPODECCHOHANBHBIX 3HAHUN 0O MHKpOOpranusmax, OMOreOXHMHYECKUX MpOLeccax,
OCYUIECTBIIAEMbIX HMU B MIPHPOJIE, M WX NPAKTHYECKOM MCIIOJIb30BAHNH; IPHOOpETe-
HUC YMCHUH U HABbIKOB HCCIIEIOBAHMS COCTABA, YACIEHHOCTH M AKTUBHOCTU MHK-
pobroro coobinecTsa B 06BeKTaX OKPYIKAroIeH cpe/bl.

3anavn JACIHTIIIHHEDL (MotyIs1):

- ¢hOpPMUPOBATH y ACIUPAHTOB MPECTABICHHE O OropasHoo6pasun MUKPOOpraHus-
MOB 4 MX ITODAILHOM POJIU B KPYyTOBOPOTE BEWIECTB I DHEPIUY Ha 3emire

- O BEAYIIMX TeHJCUIMAX B KiaccuDUKauum, QUIOreHUA U 3KOIOTHH MHKpOOpTa-
HHU3MOB

- 00 OCHOBHEIX HayYHBIX IPOGIEMAax: CTPYKTYPHO - GyHKIHOHANBHOH OpraHu3aluy
MUKPOOPraHU3MOB, YYaCTHH MHKPOOPTaHH3MOB B OGHOT€OXHMHUECKIX UKIaX B
6rocdepe, ynpasienun MEKpPOGHEIMY Oy IAMMAMHI C LETBIO MIOITYYeHHUS XO3SIHCT-
BEHHO-IICHHBIX MIPO/IyKTOB U OXPaHBI OKPYKAIOIIel cpe/pl

- HOATOTOBUTL ACIMPAHTOB K NPUMEHEHUIO TIOJYyIeHHBIX 3HAHHIT IIPH OCYILECTBIIE-
HUY HAYYHOH U Nelarori4ecKoi 1esTeIbHOCTH

2. MecCTo qHCUMIVIHHBE (MOAYJIs) B CTPYKTYP€ IPOrpaMMBbl NOATOTORKH HAYY-
HBIX M HAYHHO-I¢ 1 arOTHYECKHX KaipOB B aCIUpPaHTYype (naliee nporpamma ac-
NHPAHTYPbI).

Huctunnuna (Motyss) « Mukpo6bronorusy BXOJIUT B 00Pa30BaTEIIBbHbIH KOM-
HNOHEHT CTPYKTYpBI MPOrpaMMEL aCIMpanTypsl. JucuumnuHa «MHAKpOGHOTOr U
HallpaplieHa Ha IOArOTOBKY K cljade KaHJMAATCKOTO dK3aMeHa 1o CrenmHansHolN
muctiuninie  «Mukpobuonorus» 1Mo HayuHON CremmamTLHOCTH «Muxpobuomorus»,
COOTBETCTBYET TPeOOBAHUSM MPOrPaMMBI  TIOATOTOBKU Hay4YHBIX W HAYYHO-
TeAAroTHIECKUX Ka/|poB B acrMpantype, Y4e6HOMY IUTaHy MO HporpaMMe acnupaH-
TYPBL, PEIIEHHIO y4eOHO-METOIMYECKOH KOMUCCHH B YUeHOro COBeTa MHCTUTYTA,
OTEHECTBEHHOMY W 3apyO@XKHOMY OIBITY, YYHTBIBATE CIEAYFOLIHE 3HAHUS HAYYHEIX
Pa3NeNoB: MCTOPHA, OOBEKTH M METOLBI MHUKPOOHOIOTHH, CHCTeMAaTHKa, MOpQoIIo-
T3, CTPOCHHE M PUSMHOXEHME MHKPOOPraHU3MOB, HeHCTBHe (aKkTOpOB BHEIIHEi
Cpenbl, MeTaboMU3N, YIACTHE B GHOTEOXMMHYECKIX LMKIIax, MOYBEHHAs MHKPOOHO-
JIOTHsI.

IIpeninecTByiommmu KypcaMu B MAarucTpaType U CleHHanurere, Ha KOTOPhIX
HENIOCPEACTBECHHO Oa3upyeTcsl NUCHUITTHHA (Moatyss) smrszroTCS: «MEKPOGHOIO-
U, «MeTosbl MUKPOOHOIOrHYECKUX UCCITEN0BaHMIlY, «IlouBoBeneHue», «IKONMO-
TuD», «PUBHKO-XUMUYECKME METOIBI aHaIu3a B OBJIACTH MuKpobuonoruny, «Ilna-

HHPOBaHHE M CTATHCTHUYCCKUH aHAIHN3 SKCIICPUMEHTOB B obnacth MHKpO6HOJIOFHH>>.



OcoberHocThIO yuebHoil JMCUMIIIMHEL (MOZYIIE) «Muxkpobuosorusy sBisercs

cneuupuka o0BEKTOB H3ydeHMUs, KOTOPBIC IIpEACTaBIAIOT co0oH Ouonornueckue
CUCTCMBI MHUKPOCKOIIMYECKH MAJBIX Pa3MEPOB M TIPOLIECCH HX KU3HEIEATETBHOCTH.
ACIUpanTaM, CHEUMANU3UPYIOIUMCS B 06NaCTH MHKpPOGHOIIOrHH, HEOOX0IUMO
3HaTh OCODEHHOCTH CTPOEHUS U DYHKUMOHMPOBAHHS 3THX CHCTEM, BIANETEH CIIeIH-
(udeckumu mpremamu paboTs ¢ MHKPOCKOTIMECKUMU OPTaHU3MaMH JUIS peanusa-
MK CBOSH NMPOMECCHOHANLHON NeITENLHOCTH. DTo IIPE/IIOIAraeT 3HaHUS ClIEHANb-
HBIX METO/IOB KyJIbTHBUPOBAHHS U HCCIENOBAHMS MUKPOOPIaHM3MOB Ha KIIETOYHOM
1 MOJIEKYIIIPHOM YpOBHE.
3. O0wmas TpyaoemMKocTh NHCHHILTHHDI (Mopyast) cocTaBisieT 3 3aueTHble eUHH-
pl, 108 4acos, U3 KOTOPBIX 29 YACOB COCTABNIET KOHTAKTHAS pabora acrmupanTa ¢
penozasarenem (14 4acos 3aHATHA TEKIMOHHOTO TUIA, 14 YacOB 3aHITHS ceMuHap-
CKOro THI1a), 79 4acoB COCTABIAET CAMOCTOATEIEHAST pabora acrupanra.

4. Ilnanupyembie pesyabTaThI 00y4eHHs 10 TUCHHTLTHHE (Moaym0), cooTHe-
CCHHBIC ¢ MVIAHUPY EMbIMH Pe3yJabTATAMH 0CBOCHHS HPOrpaMMbl ACHPAHTYPhI

[Inasupyemblil pe3ynsrar OCBOSHMS IMCHATIIMHEL CIOCOGHOCTE K IIpOBeE/Ie-
HHFO MCCIIEIOBAHMN 1 aHAIIU3y COBPEMEHHBIX HAYYHBIX MOJOKEHMUH B OGIACTH MUK-
pobuoitoruy. Tekylnas aTTecTalus aclUPaHTOB — ONCHKA 3HAHUL I YMEHHUH MpoBO-
JITCS TIOCTOSHHO HA NPAKTHYECKUX 3aHATHAX C TMOMOLIBIO YCTHOTO ONPOCA, KOH-
TPONBHEIX PadOT, OLIEHKH CAMOCTOATENLHOM paGoTHI ACIHMPAHTOB.

IIpomeryTouHas arrecTaums acHUpaHTOB IPOBOJIUTCST B (OPME HTOIOBOTO
KOHTPOJIS 110 TUCLHIUIAHE — KaHIUJATCKOr0 IK3aMeHa.

Tabmuua 1 ~ Ilianupyemble pe3yisrarel 00y4eHUS 10 QUCHUIUINHE (Momymi0)
«MuKPOOHONOr s, COOTHECEHHBIE C ITaHUPYEMBIMH PE3YIIBTATAMM OCBOCHUSI 0Opa-
30BaTEJILHON IPOrPaMMBI ACIIUPAHTYPbI
Pesynerar oc- | B pesynsrare myuenus TUCHHITITHHBI(MOIY 51 ) 06ydaromuecs

IOJIOKEHUH B 00-
JACTH MUKpPO-
OHOIOTHI

HalpaBICHYS
MHUKpPOOHONOrUH B
obbeme, HeoOXo-
JUMOM UL TIPO-
(eccuonaNLHOM
JEATEIBHOCTH

Ii\l/.f_[ BOCHH OUCIIA- HOJIKHBILL
IJTAHbI 3HATh YMETh BJIAJIEThH
1 Criocobnocts kK |3HaTh  HOHATHS, | YMETH OpOBOAUTE  |Bnaners MmeTtomamu
HPOBEACHIIO UC- | IPUHIMIBL ¥ Me-| MHKPOOHONOrHYe- | [TAHHPOBAHUS U
CIICIOBAHUI U TOIBI,  BEAYIIME| CKHif aHaNU3, CaMo- pealnusauy JKCIIe-
aHaTH3Y COBpe- | TCHICHIMH H OC-| CTOATENBHO CTABHTEL |pHMEHTA B 0OIACTH
MCHHBIX Hay4HBIX (HOBHBIC HAy4YHBIE| 3a/1a4y UCCIEN0BA- | CelbCKOXO3SHCT-

HEs Hauboulee aKTy-
IBHBIX IIpOOIIEM,
pemaeMsIx B o0mac-
TH CEJIBCKOXO03AMCT-
BEHHOH MUKpOOHO-
JIOTUH, arpoIroYBo-
BEJICHUHU U arposKo-
JIOTH ¥, TPaMOTHO

BEHHO! MUKPOOHO-
JIOTWH, arporoyBo-
BCICHHUS U arpO3KO-
JIOTHH, [IPUEMaMH
MIPAKTHYCCKOro
BHEAPEHUS Hayd-
HEIX TOCTHMIJKECHHN B
arpapHoe Mmpowus-




[ TUIAHUPOBATH JKCIIE- |BOLCTBO
PHUMEHT H OCYIIECT-
BIIATE €I0 Ha TIpak-
THKE; IPUMEHSTE
HayYYHBIE JOCTHIKE-
HHS B arpapHoOM-

; TIPOU3BOJICTBE |

5. Bxoanbie TpeGoBaHus A 0CBOCH NS AMCUHUNJIHHBI (MOXy.151),
npeBapUTeJbHBIE YCI0BHS

Kype npeanonaraer nanuaue y aCIIMPpaHTOB 3HAHWUH ¥ YMEHHH 110 0611eii 6uo-

JIOTHH, MEKPOOHOJIOTUH, XUMHH, TIOYBOBEICHIEO, SKOIOTUH.
6. ®opmar obyuenus

OOyuaromuecst u3 umcna jwmim ¢ OTPaHUYECHHBIMU BO3MOKHOCTSMHU 3I0POBBSI
00ECNEeUnBAIOTCS HIIEKTPOHHBIMU U (M) mewaTHEIMU O6PA30BATENBHBIME pecypca-
MU B (hopMax, afanTupPOBAHHBIX K OrPaHUYCHUAM UX 37I0POBbS.

7. Coaep:xkanne qHCOUNIHHEL (Mmojyas),
BH/IbI Y4eOHBIX 3aHATHI 1 POPMBI HX NPOBEeXCHMS.

7.1. Pacnipeae/ienne TpygoeMKkocTh AHCUMITHHEI (MOZYJIs1) IO BUAAM paGoT

OB1uast 1py 108MKOCTS JUCHHIUINHEL COCTABISET 3 3ad.en. (108 gaca), ux pac-
HIpegIeHnE IO BU1aM paboT IpencTaBieno B Tabmuie 2.

Tabmwua 2 — Pacnpenenenne TPYIOEMKOCTH JHCUHUILIHHEI [10 BHAAM pador

Tpynoemkocts
Bujt yaeGroii paboTsr

3a4. en. qac.
Obmas TpyaoemMKoeTh JUCIUILIMHEL 10 3 108
y4ebHOMY MiaHy
AyauTopubie 3aHsITHS 0,78 28
Jexumun (JT) 0,39 14
[paxriyeckue sausirus (I13)
Cemunapckue 3ansirus (C3) 0,39 14
B T.4. KOHTaKTHAs paboTa B HepHOJ arTeCTalin
Camocrosrennnas paGora (CPA)' 2,19 79
B TOM YHCIIE:
pedepar j F
CAMOTIOAINOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHHMIM 2,19 79
JIp. BUBI
Bun xouTpoms: 0,03 1

KaHIUIATCKHH DK3aMeH

' OctaButh TOILKO Te Biibl yu€¢OHOH padoThl, koTOpblE BKMOYEHE B CPA N0 mucuuminme



7.2. Copep:xanue JHCHHILTMHBI (Moay.s)

Tabnuna 3 — TemaTuueckuii mag JOUCLIHILTHHBI

Konrakthas pabora, uac. o —
HaumenoBanue pasgesos u rem Beero, eJbHas
JHCHHILIHALI (MOAYJ1s1) yac. e 3 Ty pabora,

i Jac,
BBenenue 3 - - - 3
Pa3jien 1. Buopaznoo6pasne 13 2 4 - 7
MHKPOOPraHM3MOB
Tema 1 Muxkpockonuueckue 9YKapPHOTEI 5 - 2 . 3
Tema 2 Mopdonorugeckue 8 2 2 - 4
0COOEHHOCTH B KilacCHpUKALIHS
IPOKapHOT
Pazgen 1i. MeraGonusm 21 4 2 - 15
MHKPOOPIraHH3MOB
Tema 1 Dueprernueckuii MmeTaboam3M 10 & 1 - 7
Tema 2 Konctpyxrususiit meraGonusm 11 2 1 -
Pasgen I11. Mukpoopranuzme: B 16 -4 2 - 10
npupoje
Tema 1. Bnusnue Gpakropos BHEmHEH 3 2 2 - <
Cpenbl Ha MUKPOOPTaHH3MEI
Tema 2. Yyactue mukpoopraausmos B 8 - - - 6
OHOreOXMMHYECKUX IIKIIax
Paznen 1V. Ilousennas 18 4 6 - 8
MHKPOOHOIOTHS
Tema 1. ITouBa kax cpena oburanus 8 2 | - 4
MUKPOOPIraHU3MOB
Tema 2. MeToag! uccnemoBanus 10 2 4 - 4
MOYBEHHLIX MUKPOOPraHW3MOB
Iloaroroeka k KauuIaTCKOMY 36 - - - 36
BK3aMeHy
Konrtaxrnas paGora B nepuon 1 - - 1 -
arTecTanuu
Hroro no xucuuniuue (moayio) 108 14 14 1 79 J




Conepikanue qucunninuby (MomyJist)
Jlekunonumnie 3ausiTust

Pasjen I BuopasnooGpazue MHKPOOPraHHu3MOB

Tema 2. Mopponozuueckue ocobennocnu u Kiaccugurxayua npoxapuom
Passutue cucrem xnaccupuramuu sxusoro Mupa. DUIOreHETUYECKAs H HCKYCCT-
BEHHAA cucTemMaTnka. OCHOBHbIE NPUHIMITEI | NIPU3HAKH, HCIIOJIb3YeMBIE€ B KJIACCH-
GuKalmMn MHKpPOOpraHEIMOB. Ilpasuna womeHKnaTypsr u uaeHtuukanun Cospe-
MCHHAs CHCTeMa KJIACCH(UKALMY JKUBOIO MUPA Ha OCHOBE OIlpeNielIeHUs MOC/IeI0Ba-
TCILHOCTI OCHOBALIME OJIMIOHYKIeOTHI0B 16S pPHK. IIpokapuotrele 1 syKaproT-
HBIE MUKPOOPrakusMBl, CXOACTBO M OCHOBHBIC PA3IHIH. IIpoxapuorHsie Mukpoop-
TaHu3Mel.  OIHOKIETOYHEIEC, MHOTOKIETOYHEIE OaxTepun, pasMepel MOP(OTIOTrHs
Oakrepuit. Xapakrepucruka IPOTEOOAKTEPHH, MPaMIIOTOKHUTENDHBIX OakTepuii, 1ua-
HoOaKTepuil. Apxen. Opranusanus KiIeTok apxel, Onoxumirdeckue ¥ QU3HONOrHYe-
CKHe ocobeHHocTH, sxk0m0rus. CHcTeMaTHKa apxem.
Pasnen II Mera6ommsm MHKPOOPraHUu3MOB
Tema 1. Duepeemuueckuii memabouzm
JHepreTuueckue mporeccsl. Criocobs ofecmeyems sHepruei. MoTocuyTE3
H Xemocuntes. IlepeHocumkn 31eKTpoHOB u SJICKTPOHTPAHCIIOPTHLIE CHCTEMBI, WX
CIIOCOOHOCTH Y PasHbIX MHKPOOPraHH3MOB. MOJIOYHOKHCTOE rOMO- M rerepodep-
MEHTATHLLOE OposkcHue, NPONHOHOBOKHCIIOE, MacCIIHOKHCIIOe, aleTOHOYTHUIIOBOE,
CIHPTOBOC 1 Jpyrie bpoxennsd. [TonHoe u HemonHoe okucIeHme. Poms LMKIIa TpUKap-
OOHOBBIX KHCIIOT U NEHTO30()OCHATHOIO OKUCTUTENEHOrO kg, OKHCIeHHe Heopra-
HUYECKHMX COCLMHEHHMH: TIPYIITBI XEMOIHTOTPOMHBIX Gakreprit 1 ocylecTRIsIeMEble
MMH TpOLeCcChl. AHaspOOHOE AbIXxanue. JHCCHMHTISIMOHHAS HUTPATPEAYKIMS U Jie-
HuTpuQuKammst. Cyibdar- u CEPOPENYKTOPEL
Tema 2. Koncmpyxkmuenviit memaboiuzm
brocunTeTHHECKIE POTIECCH], ACCHMMITAIIHS YTICKUCIOTHI. Prbynozobmcdoc-
(baTHBIN UMK, acCHMUISIIES GOpPMABIETHIA METUIOTpohaMu. 3HaUCHNE [UKIA TPU-
KapOOHOBBIX KUCJIOT U IITHOKCHIATHOTO WIYHTa. ACCHMUISIMOHHAS HUTPATPEIy KL,
(puKcanus MOJEKYJISIPHOTO a30Ta. Iyt accuMmIsinuy aMMOHUS. ACCUMMIAIMOHHAS
cysbhaTpe ryKuns. CUHTE3 OCHOBHBIX OHONONTUMEPOB, GHOCHHTES TIOPUPHHOBHIX CO-
CIMHCHUH, BTOPUYHbLIE METaOOIUTEL
Paspen 111. Muxpooprannsmel B NnpHpoje

Tema 1. Brusnue ghaxmopos enewneii CPeosl Ha MUKPOOP2aHUIMbI

Poct MHKpOOPraHusMoB B 3aBUCHMOCTH OT TeMIeparypsl. Ilcuxpoduisr,
Me3ohunbl 1 TepModuibl.  MeXaHm3MBI - amanTaiuu MHKPOOPIaHU3MOB K
OKCIPEMAILHBIM — TemueparypaM.  Pome  Bogsl B KH3HENEATEIBHOCTH
MHKPOOPTaHU3MOB. POCT MHKPOOPraHW3MOB B 3aBUCHMOCTH OT AKTUBHOCTH BOJTBI
(aw). YCTOHIMBOCTE MUKPOOPTAHU3MOB K BBICYINHBaHMIO. OCOOEHHOCTH 0CMOGUIIOB
U ranoduios. OTHOMICHHE MHUKPOOPraHHU3MOB K MOJIEKYTAPHOMY KUCIIOPOAY:
a’spolbel M aHaspoOLl.  Bo3MoxkHBIE IPHYUHBl  MHTUOMPYIOIIEr0  NEHCTBHS
KHCTOPOLHOTO ~ CTpecca  HA  MMKPOOPraHM3MBL  ALMAO3BI, HeHTPOQHIB  u
aIKaIoQuIBL U UX 0COOEHHOCTH.
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Tema 2. Yuacmue MUKPOOP2aHUIMO6 6 Duoceoxumuueckux uurnax

Y4acTHe MUKPOOPTaHW3MOB B OHOreOXMMHYCCKUX IIMKIAX, B3aHMOCBS3E
IUKIO0B. Ponk  Qusuonorndgeckux rpymm MHUKPOOPIaHH3MOB B KaTallU3€ 3TALlOB
IUKoB. Benymas pors LuKia yriepona, OPOOYKUHS M OECTPYKIMA B IHKIE
OPTAHHIECKOTO  yrilepo/a, CB3h C IHKIOM KHCIOpOxa. Iluk a30Ta, TPYIIIbI
OpPTanu3MoB, yyacrsyionme B Hem. Llukn cepsr: CepOOaKTepUH U CYIbMHIOrCHHEL.
Uumkn xeneza. Bopjuas MUKPOOHOIOTHS, 036p0 Kak MOJENb BOAHON SKOCHCTEMEL
lukner  Bemecrs B BojloeMax. CaMoouHIeHHe BOJIOEMOB. Mopckas
MUKpoOuonorust.  CoobrecTsa MHKPOOPraHu3MOB, TpO(MUYECKHE CBSI3H B
coobriecTBax. AnadpobHOE COOBIECTBO  Kak MOZeNb  TPO(pHYECKUX CBs3eil,
MEXKBHI0BOH IIEPEHOC BOIOPOsia U hopMuara, cunrpous. INepeuunse anaspobor u
BTOPUUHBIC  aHAOPOOBL.  DKOJOTHS  MHKPOOPraHH3MOB, (GopmupoBanue cocrasa
arMochepsl. ITapHukossle rassi, METaHOTeHe3, OaKTepHaNbHBIH Ta30BbIil GuneTp.
I'eonoruueckast Mukpo6HosIOrUs, POITb MUKPOOPTaHU3MOB B BBILIETAYHBAHUU TTOPOJ
U (OPMUPOBAHHH  KOPEI BbIBCTpUBaHMs. LlUKI Kamblus W KapOOHATOB,
pyznoobpasoBanue.

Pasjpen IV. lousennas muxpoGuoorus

Tema 1. Iousa kax cpeda obumanus MUKDOOPZAHUZMOE

MukpocTpykTypa 1moussl. MozanarocTs w rereporeHHocTs. Konuemnus mou-
BbI KaKk MHOKECTBa Cpel OOMTaHUs MHKPOOPTaHU3MOB, TBepmas daza noussr. [pu-
POZa ABJICHUS aAre3uu MUKpoopranusmos. JKujkas dasza moussl. Paspurue MHUKpO-
OPTaHu3MOB B IICHKAX 1 Kanuusipax. ['a3oBas dasa moussl. Bausaue QuznyecKux,
XHMHYCCKUX 1 Buonorudeckux (HakTopos cpeisl Ha MOYBCHHEE MHKPOOPTaHHU3MBL.
Crpykrypa Kommickca (MUKPOGOIEHO3a) MOYBEHHBIX MHUKpoOpranuzMoB. Kowrern-
Uit MUKPOOHOTO 1iyna. IIpuHIMn 1y6nupoBanms. MHEKpOOHEIE CyKIIecCHH B TIOYBE.
Pouk MHKpOOpranusMoB B M04B0OGPa30BATENHLHOM npouecce, 00pa3oBaHUM T'yMyca
H CTPYKTYPBI [104B. Poib pacTenuit B popMupoBamum MHKPOGHOTO CO0BIIECTBa 1104-
BBEL. MEKPOOpranusMsl pusocQepbl ¥ PH3OTIIAHEL. ONUMUTHBIE W SHAOPUTHBIE MUK-
poopranusmMel. Pojib MHKpOOpraHuzmMos B (pOPMHUPOBAHUK XapaKTCPHBIX THIIOB
IIOYB, CAMOOYMIIIEHHE ITOYBEI,

Tema 2. Memoowt uccneoosanus nousennvix MUKPOOPZAHUZMOE

Metonel onpenenenuss Guomacce TOYBCHHBIX MHKPOOPraHM3MoB. MeToapl
onpeaenenus CYMMapHO#H OnoxuMuIecKoi AKTUBHOCTH [IOYBEHHOTO
Mukponacelichus  (AT®, JIHK, HHTEHCMBHOCT [BIXAHHS, MeTaGoMUeCKyi
KOO(QduMeHT, (epMeHTATUBHAS aKTHBHOCTD W 1p.). MonexysipHo-6uonorieckue
U AMMYHBOJIOTHYECKHE METO/IbI UCCIIEA0BAHNI MUKPOOPTAaHU3MOB.

Coaepsranune NPAKTHYECKHUX/CEeMUHAPCKUX 3aHATHII 0 MHCIHILIHHE (mo-

[yJ1I0) M KOHTPOJIbHBIX MEPONPHSITHI

Konuye-
HaumenoBanue pasnenos u CTBO aKa-
Ne s Ne u HazBaHue mpakTuye- Bun konTponsHoro
TEM AUCUMIIHHBE (MOIY14) . JeMHYe-
n/n CKMX/CEMUHAPCKMX 3aHATHI MEPONPHATUA
(YKpYyIiHEeHO) CKHMX Ya-
COB

Paznen I. buopasnooGpasne Mmukpooprannsmon

1 |Temal- [TpakTmueckoe 3ansaTHe Kontpomns 5
Mukpockonuueckue Nel Tema [IPENapaToR
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9YKAPHUOTEI «Mukpockonunueckue
IPUOLI ¥ BOIOPOCTIY
2 | Tema 2 Mopdonoraueckue ITpakTuueckoe 3amstie K
OHTPOJIh
0CObEeHHOCTH H N2 Tema «MopdoTums P 2
o [Ipenaparon
K1acCH(pUKalus TpOKapuoT | Gaxrepwiin eI
Pazpen II. Mera6omusm MHKDOOPTraHH3MOB
3 Tema 1-2 Duepretuueckmit CTHEIH ommpoc
= P Cemunap Nel Tema Y T
MeTadoNIH3M. OTBETHI Ha
. «Metabosmu3m 2
Konerpykrususiii il L BOIIPOCHI
e M TaHHU3MOB
MeTa00JIM3M. : i (IMchMeHHO)
Pazen III. Mukpooprauusmoi B OpHpo/Ie
4 | Tema 1. Bimsnue daxropos Cemunap Ne2 Tema YCTHEIH o1poc, or- 2
BHELLHEH cpelibl Ha ((MHKPOOPTHHHSMBI B BETHBI Ha BOITPOCEHL
MHKPOOPraHH3MEL UpHps R en (mucemento)
Paspea IV. Ilousennan mukpoduonorus
5 | Tema 1. ITousa kak cpena Cemunap Ne3 Tema
obuTamms «IToupennas YCTHEIH ONIpoc 2
MHKPOOPraHu3MOB MHKDPOOHOIOT U
6 IIpakTryueckas pabora
Ne5 Tema «Onpenenenne
3aumTa
YHCIICHHOCTH MHKPOOD- o
NPaKTHYECKOH 2
TaHH3MOB B [IOYBE METO-
i ; " paboTh
Tema 2. Metop! JTOM JIFOMHHEeCIIEHTHOH
HCCIIC/IOBAHMS [IOUBEHHBIX | MHKPOCKOIIHHY
MUKPOOPTraHH3MOB - [IpaxTrueckas pabora
No6 Tema «Onpenenenue | Samura
OHMOIOTHYECKOH AKTHBHO- | IPaKTHIECKOH 2
CTH MOYIB METOAOM Ia30- | paGoThI
- BO# XpoMarorpadm»
Hroro no auennmimne (Mmoay.io) 14 |

7.3. O0pa3zoBaTe/ibHbIE TEXHONOTHH
OO11ee KOMYECTBO YaCOB ayMTOPHBIX 3aHATHIA, IIPOBEIEHHBIX C IPUMEHEHU-
CM aKTHBHBIX M WHTCPAKTUBHBIX 00PA30BaTENILHEIX TEXHOTOIUMM COCTABIIET 6 YACOR
(21,4 % ot obuieit aynuTopHOi TPYMOEMKOCTH JUCIMILIMHEL (MOTYIIN).

AKTHBHbIE I HHTEPAKTHBHbIE GOPMBI NPOBEICHHS 3aHITHI

Tema u dopma zansaTHA Haumenopanne uenonassyemerx | Kou-
i AKTHBHEIX H HHTEPAKTHBHBIX BO
B 00pa3oBaATETBHBIX TEXHOJIOTHIl | YACOB
1 | buopasnoobpasie MHKPOOPTAHH3MOB JI | Jlexnms «upecc- kondbepennus» .|
Ompeierienue 4uCIEHHOCTH MEKPO-
2 | OpraHu3MOB B I10MBE METOZOM JnomMu- | 113 Macrep-knace crienmanmcra 2
HCCIICHTHOH MUKPOCKOITHH
Onpenenenie GHOMOrHYECKOH aKTHE-
3 | HOCTH IIOYB METOJIOM ra30Bo# xpoma- | I13 Macrep-xiiace crienuamucra 2
Torpadun
Beero (rexusin 2 gace. 13- 4 gac.) 6

12



8. Yuetuo-

IO JHCHHUNIHHE (MOAYJII0):

METOMHYICCKOC 0becneyeHne caMmoCTOSTeILHO padoThl acnupanToB

8.1. [lepeticnb BONPOCOB AUIsE CAMOCTOSITEALHOIO H3YyYeHHUsl JHCHHIUITHHLL (MO-

Ayast) « MAKpoOHOIOr s

Tabmuna 5 — Mepeyenn BOIPOCOB /UIsT CAMOCTOSATENLHOTO H3YYEHHS AHCIHILIH-

upl Ilepeue

iib BONIPOCOB ISl CAMOCTOATEALHOIO H3YYCHHS MUCIMIIJIHHLI (MOﬂy-

JAOPONOB M JAPYIUX MHOTOYTJICPOIHBIX Be-
LIECTB. MHUKpOOpraHU3MEI-ME TUIIOTPORBL.
CeeTsamuecst Gakrepun. MeTaHOTeHSI, HX 0CO-

Oemroctd.  Auerorensl.  Ilyte  Byga-

JIs)

oty | Moo o | fle0etet peco s sonpocon x| Tonw

1. Brenenne Ilpenver u 3agaun MUKpPOOHONOTHH, ee Me-

CTO U pPOJIb B COBPEMEHHON GHOIOrHM. 3Ha-
HCHUE MUKPOOPraHH3MOB B IIPUPOJHEIX HPO- 3
eccax, HCIOIB30BaHUE B CEIILCKOM XO3MHCT-
BC M npombluneHHocTH. McTopust mukpo-
Ouonorwu.

Pasnen 1 buopasuoo6pasue MHKPOOPraHu3IMOB 7

2. Tema [ Muxkpo- | Mukpockommdeckue BOZOPOCIM,  TPHOEL,
CKOTUMYECKME 5y~ | IIPOCTEHIIHE — CHCTEMATHKA, MOP(OIOTHYe- 3
KapHOThI CKME OCODEHHOCTH, IHKIBI PasBHTHS, pac-

IPOCTPaHEHHE U PONIb B MPHPO/IE.
3. | Tema 2 Mopdo- | CTpoeHue, XuMHUecKuii cocTas o byHKIHA
JIOIMYCCKHE OCO- | OTHENBHBLIX KOMIIOHEHTOB KeToK. CIIM3HUCTHIE
OEHHOCTH U KIllAC- | CJIOM, S-CHOH, KAICYIBI M YeXIIbl. Ctpoenue
CH(uUKALMS PO~ | KIETOYHBIX CTEHOK IPaMIIOIOKHTEIBHBIX 1
KapuoT I'paMOTpUNATeIbHEIX OakTepuil. L-popmel u
MUKOIIa3Mbl. JKryTukm u Gpumbpuu, pacro-
JIOXKEHUE, OPTaHU3aIKs], MEXaHH3M JICHCTBHSI.
JBrxenue cronbssiiux (popm. Peakimy Tax- 4
cuca. Knerounas membpana U BHYTPHKIIETOY-
HBIC MeMOpaHHbIe CTPYKTYphL Hyxieown u
BHEXPOMOCOMHEIE (QaKTOPBI HACJIENCTBEHHO-
crd. Hacnencreennocts u usMeHunBoCTS. ['a-
30BbI€ BAaKyOJIH, 3allaCHEIE BELIECTBA W IpY-
'€ BHYTPHKJIETOYHBIE BKITOYeHHs. Crioco6hl
Pa3sMHOXKEHMs. DHAOCIOPH! U APyrde MOKOS-
uyecs (POPMBL..

Pasjesn 2 MeraGo1m3m MEKPOOPraHn3MoB 15

4. | Tema | Onepre- | OcHoBHBIE GHOdNIEMEHTHI 1 MUKPO3JIeMEHTEI,
TUIECKUI MeTa- | THIBl NMUTAHHS MHUKPOOPraHH3MOB. Huddy-
Oonm3m 3Usl M TPAHCIIOPT. DHIO0- B 9K30LUTO3 Y dyKa-

proT.OKucienyie GeNKoB, yrieBoJ0B, YIIEBO- -
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n/o

W' T

Ne paszjiesa u rempr

Hepeuenr pacemarpusaemprx BOIIPOCOR IJIsA
CaMOCTOSITEILHOI0 H3YYeHUsT

Koa-so |

JAacCoB

JIpronraana. DotoTpodHsle NpoKapuOTHEE K
SYKapHOTHBIC MUKpOOpranusMel. Cocras, op-
raHu3anvsi 1 QyHKIMH uX (oTocuHTE3UpYIO-
mero anmapata. OKCUTeHHBIA W aHOKCHIeH-
HBIA (orocuuTes. Mcmonb3oBanue cBeToBoit
SHEPTHH rajoapxesiMu.

Tema 2 Koner-
PYKTUBHEIA Me-
Ta00TU3M

buoxumuueckne  ocHoBb H  YpOBHH
perysinuy MeTaboim3Ma, perysiys cuaTesa
(epmenToB.  UHmykims u peripeccusi.
Perymsiims aKTUBHOCTH (GepmeHToB,
AINoCTeprIecKkie (hepMeHThl U 3hdeKTOpEL,
KOBAJIEHTHAS MomubuKaus  (hepMEeHTOR,
alCHWIATHLIA KOHTPOIb ¥ DHEPreTHYeCKMii
3apsil KICTKH.

Pasjies1 3 Muxpoopranusmer B npupoae

10

Tema | Bnusnue
(baxTopos BHe-
HeW cpejsl Ha
MHKPOOPraHU3MBbI

bapo¢unbl. Mexanusmsr  yorodumsoctn K
OCMOTHYECKOMY cTpeccy. Papnanms,
XapaKkTep €€ JICHCTBUSA Ha MUKPOOPTaHU3MEL.
@oTopeakTHBAIMS M TEMHOBAA penapatus.
Ilpuposa  aHTUMHUKDOGHBIX  BelecTE W
O0JNIaCTH  MX  OpHMEHEHWsL. Myrarensl,
MEXaHH3MBbl WX HNEHCTBUSA W YCTOMYUBOCTU K
HUM.

o

Tema 2 Vyactie
MUKPOOPTratms3-
MOB B OHOTre0oXu-
MHYECKUX ITHKJIAax

Bonnaa muxpobuomorust, 03€p0 KaK MOJEINb
BOJHOM 5KOCHCTeMBI. IIUKITBI BemiecIB B
BOIOEMAX. Camoouuimenue BOJJOEMOB.
Mopckasa Mekpobuonorus. ['eonmormueckast
MHKPOOHOJIOTHS, POIb MHKPOOPTAHU3MOB B
BBIMIENAYNBAHNY  TIOPOA H  (OPMUPOBAHUH
KOpBI  BBRIBeTpUBaHuA. I[lukn kanerus w
KapOoHATOB, Py1006pasoBanue.

Pasnci 4 llousennas MukpoGuosorus

Tema 1 I'Tousa
Kak cpena obura-
HHUS MHKPOOpIa-
HU3MOB

CuMOnOTHYCCKHE W acCOMMATHBHBIE a30T-
(huxcupyromue 6akrepun. MuxopusHbie rpu-
Obl.  BszaumomelcrBiHe MUKPOOPraHH3MOB H
IOYBOOOMTAFOIINX KUBOTHEIX. [TouBa Kak ec-
TECTBEHHbBIH (epmeHTep. IlpreMsl, croco6sl
¥ TIpenapartsl, 00eceynBatoNie HalpaBieH-
HO® PErylMpOBaHHE YMCIEHHOCTH MHKPOOp-
TaHU3MOB M aKTHBHOCTH UX MeTabONNYIecKux
npoueccoB. YepenopaHue cenbCKOXO3sHCT-
BEHHBIX KYJIBTYD B CEB0O0OOpPOTE Kak Criocod
OHOIIOTUIECKOTO PEryIMpOBaHUsS MUKPOGHO-
JIOTHIECKUX IpoueccoB. Perynupyromee Bo3-
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Ne paznena u rempr

Iepeuens paccmaTpuBaembIX Bonpocos as
CAMOCTOATENBHOr0 H3YYeHHS

ACHCTBHE OpPraHWYecKUX mn MUHEpPaJbHEIX
y1o0penu na MHKDPOOPraHU3MEI 11049BEL, ()6-
paboTka u Memmopanus Kax METO[BI peryiu-
POBaHHA MHKPODHOJIOTHYECKHX TIpoleccos B
MOYEe,

Ilaneobaxrepuonorus u SBOJIIOLMs OHoche-
PEI B IOKEMOPHH, PeNHKTOBbIE COOBIIECTRA.

Tema 2 Meromn
HCCIIe NOBAHUS
MNOYBEHHBIX MHK-
POOpPraHu3MoB

IpsiMble MeTOBI MHKDOCKOIIUPOBAHHUSI IIOYB
C HCHOJB30BAaHHUEM ONTHYECKOIO U 3jeK-
TPOHHOrO MUKpockoma. Metoj KaITHIUISIPHOMN
MHKpPOCKOIUu. Meron MHKPOOHEIX reizaxei
moys. Merog HHUIHHUPOBAHHOTO  CcOO0IIIe-
crBa. Meron MYIbTUCYOCTPATHOTO TECTHPO-
BaHWA. MeTom muTaTe bHLX IITACTHH (MEeTOx
Koxa). IMpunuun snexrusupx TIATATEIbHbIX
CPel H ero HMCIOJb30BaAHUE NP HCClenoBa-
HUH MUKPOOPIraHHU3MOB ITOYR.
Muxkpobuonoruueckas HHIAHKALWS U JUATHO-
CTHKa THIIa IOYBBI U MTOYBEHHOT'O ILJIOI0pO-
JIusL.

HOI{FOTOBK& K KaHIU/I,[[aTCKOMy SK3aMeHy

36

BCET'O

79

9. ®opma npomexyrounoii ATTECTAUHH M OLEHOYHbIe MATEPHAILI,

BRIUIIYAKIIHe:

I[Macnopt onenounoro cpencTna

| Ne Kourpomupyemsie Tﬂl{TpOﬂpreMblﬁ Ouenounpie cpeacrea | Criocos xon-
/0 | MOAYJIH, pasaebl Pe3yabTaT ocBoe- Haunmenosanue | Ne 3a- TPoJIsI
(TembY) nECHHNIAABL | Hus JTHCHHILTHH bI JAHHs
HJIH €TI0 YacCTh
1| Pasgen .11 Merta- CriocobHocTs K Bonpocor x 1-19 YTl
OoJu3M MHKpPOOp- | IIPOBEACHHUIO HC- CeMuHapy OIpoc, OTBe-
FaHU3MOB. C/IEIOBAHMIH 11 aHa- THI Ha BO-
Tema 1-2 Duepre- | /13y COBPEMEHHBIX TIPOCHI
THYECKUH MeTabo- | HAYIHBIX HIOTOMKE- (muceMenHo)
HHUH B 001acTi
nmu3Mm. Konerpyk-
. MHKPOOHO/I0rHH
TUBHEIM MeTabo-
TH3M
B Paznen I11. Bonpocer k 20-30 | YerHbri
Muxpoopranusmer CeMHHapy OTIpOC, OTBe-
B IIPUPOJIE. ThI Ha BO-
Tema 1. Biusiaue IIPOCEI
(GaxTopos BHer- (mucEMeHHO)
|| HeH cpensl Ha ]
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MHUKDPOOPTaHU3MEL,
Paspen IV.
[Tourennas muxk-
pobuonorus.

Tema 1. IMousa kak
Ccpena oduTaHus
MUKPOOPraHH3MOB.

okasatenn u kpurepuu OIIpeNe/IeHH s
OCBOCHHS OUCLUTUINHEI

Pesynnrar ocBoe-
HHA JAHCUUTIIHHBI
HJIH ero 4acTh

YpoBenn cdo
Ioporoskrii

CnocoBHocTs k npose-

JACHHI0 UCCIENOBAHUI U
aHAM3Y COBPEMEHHBIX

Hay"HbIX NON0oKEHUN B
0014CTH MUKPOGHOIO-

rUH

3Hate: 00wKe ,HO He
CTPYKTYPHPOBAHHbIE 3HA-
HUA 00berTax, NpuHLMnax
U METOJIAX MUKPOBNOI0-
MU, uMeTsh odlee npej-
CTaBieHue 06 0CHOBHLIX
HaY4HBIX HAMPAaBNEHMs
MHUKPOBHOOrKK B o0beme,
HEOOX0MMMOM 1A Npo-
decenonansHol gesTeNs-
HOCTH

VMerTs npoBoanTs MHKPO-
Guonornueckuii ananus g
obnacTtu MHKpPOGHOIOrKH,
MIAHAPORATEL IKCTEPHMEHT
W OCYLECTBAATEL €ro Ha
NMpaKTHKe

Bnanets ocHoBHBIMK Me-
TOLaMUH MUKPOOHOJIOrHYe-
CKHX HCClIeLOBaH ],
HaBBIKAMH N1AHMPOBAHHUS
W peanusaummn sKcnepu-
MEHTa B 061a¢TH CeNbeKo-
XO3HCTBEHHON MUKPO-
OMOJIOrMH, OCHOBHbIMHU
NMPHEMAMHU MPAKTHYECKOTO
BHEAPCHWs HAYUYHbLIX 10~
CTHKEHHH B arpapHoe
IIPOU3BOACTBO

MUHPDOBAHHOCTH

Bonpocsr x
CeMUHapy

Jocraroannrii

€3yJAbTaTa 0CBOCHUN JHCUHMIIIHHBI

YcerHbIA
OIpoc, OTBe-
TEI Ha BO-
IIPOCEI
(nucbMeHHo)

YPOBHS CHOPMHUPOBAHHOCTH pesynbTara

HoBbimennprii

HMwmets cdopmuposan-
HBIE , HO UMEIolIHE
OTZL&JIbHLIe TPoGesl,
3HaHuA B obnacTu
MHKPOOHOIOrHH, 3HaTh
06BEKTHI, MOHATHS,
NPUHUMIILL W METO/bI,
BELYUIME TEHASHUMH 1
OCHOBHbBIE HAYYHbIE
HAMPAaBIEHUT MUKPO-
Guonorun B o6ueme,
HeoBxXomuMoM mwis
npodeccHonans o
JeATENBHOCTH

YMeTb Ha MUKPOBHo-
JIOTHYECKH aHanu3,
CaMOCTOATENBHO CTa-
BUTE 3ala4uy Heceno-
BaHus Hanbonee axTy-
anbHBIX Npobnem, pe-
waembix B obnactu
CENbCKOXO3AHCTBEHHO
Mukpodronoriu, rpa-
MOTHO MIaHHPORATE
IKCIEPUMEHT H OCYy-
LIECTBIATh €r0 Ha
NpPaKTHKe; MPUMEHATS
HAYYHbIE AOCTHIKEHHSA
B arpapHOM NMpOH3BO/-
CTBE

Bnaners meTonamu
FIJ]EIHH]_‘)OB&HL‘]S! W pea-
JIM3aLIHH 3KCIEpUMEH-
Ta B 06114CTH CeNbCKOo-
XO3ANCTBEHHON MUK-
pobronoruu, arpomnoy-
BOBC/IEHHH 1 arpo3ko-
niorM, NpreMaMi npak-
THYECKOTrO BHEApPEHMs
HAYYHbIX AOCTHKEHMH

B arpapHoe npou3Boa-
CTBO ]

Hmets chopmuposannere
CHCTEMATHYECKHE 3HAHMSA B
obnacti MukpoGuonOrUy.
3HaTh NOHATHS, IPHHLMITBI
1 METOIbI, BEAYIII}E TEH-
ACHUMH H OCHOBHbIE HAYY-
HbIE HANPABIEHHSA MHKDO-
Buosioruu B 00bemMe, Heob-
XOONMOM 1S npotheccHo-
HaIbHOH! fieaTensHocTr

YMeTb Ha BhICOKOM Hay4YHO-
METOHYECKOM YPOBHE
NPOBOAUTL MUKPOOHONIOTH-
HECKHIt aHanu3, camMocTos-
TEILHO CTABUTE 3a1auy HC-
CIEAOBAHMS OIS PeLeHHs
Haubonee akTyambHelx npo-
Gnem B obnacTu censexoxo-
3AHCTBEHHOH MUKPOGHOTO-
THH, TPAMOTHO MaHMpo-
BaTh IKCMEPHMEHT H OCY-
WECTBAATh €r0 HA MPAKTH-
KE€. YCrnewHo NMPHMEHATDL
Hay4Hble JOCTHKEHHS B
arpapHoM npoM3BOJCTEE

CsoboaHo Braners knaccu-
HECKMMH M COBPEMEHHBLIMH
METOOAMH UCCNIeLOBAHMIT B
061aCTH MHKPOGHOIOr1H,
npnemamu I'IJ'I&]-IFI]JOBE%HHB H
peanusauumn BKCHGPHMGHTa,
ApUEMaMU TIPaKTHUECKOro
BHENPEHHS HAYUHBIX [0-
CTWIKEHMHI B arpapHoe npo-
H3BOACTBO
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KOHTPOHBHLIB 3a1aHHg U UHbIC MaTCpHalibl OLEHKH 3H&HH]171, yMeHHﬁ, HABBIKOB 1

(MIM) omEITa AesTeTEHOCTH, XAPaKTEPHU3YIOLIKE ITaNbl POPMUPOBAHHS PE3yIbTATA
OCBOCHMS NMCLUIINHBL « MUKPOOUOIOTHS

- Konrponsurie saganusn

Bonpockl k cemunapy no teme 2 «MeraGoamsm MHKPOOPraHHu3MOBY
1. OcHoBuBIe 6HO3IEMEHTE] T MHUKpPOSJIeMEHTEL. IcTouHMKY yrieposa, a30Ta, ¢boc-
dopa u jip. snemenToB.

2. Tunsl THTAHUS MEKPOOPTaHU3MOB.

3. MexaHHu3MBI TpaHCIIOPTA MUTATETBHBIX BEILECTB.

4. CriocoGs! osyuenus sueprum MUKPOOPTraHH3MaMH.

5. ®otocunTes PoTOTpPOBHEIE [IPOKAPUOTHBIE M 3YKaPHOTHBIE MHUKPOOPTaHH3MEL

6. XemocuHres. ['pymmsr XEMONHUTOTPOGHEIX OaKTepUil M OCYINECTBIsSEMbIE MMM
[IPOLECChI

7. Bbpoxenue. Ponb rimukonusa.

8. Twumb! OpoIKEHHUS: MOTOYHOKHCIOE FOMO- 1 rerepo)epMeHTaTHBHOE OPOKEHHE,

IPOITHOHOBOKHCIIOE, MACIITHOKACIIOE, alleTOHOY THIIOBOE, CITHPTOBOE U ZIp.

9. Tonuoe m HemonHOe oKucneHHe. Pomp mukia TPUKAPOOHOBBIX KHCIIOT H MIEHTO-
30(ochaTHOro OKUCTUTENBHOIO IUKITA.

10. Oxucnenne Genkos, yraesoos, YIIICBOAOPOIOB K APYTHX MHOTOYTIEPOIHEIX
BELLECTR.

11. MukpoopranusMe-MeTHIOTPOdBL.

12. AnaspoOuble nprxanus. J[MCCHMUNATOHHAS HUTPATPEAYKIMS U JICHUTPU(PHUKA-
uust. Cyb(at- u cepopeyKTophl.

I3. MeTtaHo- 1 alEeTOreHsl, WX 0COBEHHOCTH.

14, ACCUMMITATINSL YTIIEKUCIOTHI MUKPOOPraHu3MaMHu.

I5. AccuMuNALHOHHAS HUTPATPEIYKIHS, (PUKCALHSI MOJIEKYIAPHOTO a30Ta.

16. CBoGonHOKUBYIIIME, ACCONUATHBHBIE i CHMOHOTHYECKIE a30T(UKCATOPEL.

17. IlyTo acCHMIIISIITAE aMMOHUS.

18. CuHres OCHOBHBIX GHOIONMMEPOB, BTOPUYHEIE MeTaGOTHTEL.

19. buoxumudeckne OCHOBBI M yPOBHU PErylIsiiii MeTAGOIH3MA. PepmMeHTEI.

Bonpoce! k cemunapy no teme 3 «Baunsinue ¢baxkTOpOB BHemINEH cpeabl HA MHK-

POOPTraHU3MbI»

20. Obmue 3aKOHOMEPHOCTH BIUSIHUSI TEMIIEPaTYpPBI HA POCT MHKPOOPTaHHU3MOB.

21. Teuxpoduibl, Me30hHUIbI 1 TEPMOGHUIIEL.

22.Mexanu3Mbl, TIO3BOJISIONIHE MUKPOGAM JKATH IIPH 3KCTPEMalbHEIX TeMITEPATYpax.

23.Bimsinue TaBNeHUS HA MUKPOOPTaHH3MEL. bapodunsr u ux ocobenHocTH.

24.PocT MUKPOOPraHM3MOB B 3aBHCHMOCTH OT AKTHBHOCTH BOIBI (aw). Ycrokun-
BOCTE MHKPOOPTaHHU3MOB K BBICYILIHBAHHUIO.

25.0cobenHocTr 0cMOGUIOB U ranoduIoB. MexaHH3MEL YCTOMYMBOCTH K OCMOTH-
4EeCKOMY cTpeccy.

17



26.0rHOMIEHHE MUKPOOPTAHH3MOB K MOJIEKYIAPHOMY KHCIIOPOJTY: a3p0o0bl U aHaIPo-
Obl. BosmoskHble npuummb! HHTHUOUPYIOIIEro NeicTBH KHCIIOPOIHOI'0 CTpecca Ha
MHKPOOPTIaHHU3MEI.

27.BnusHKe KUCIOTHOCTH Cpejbl HA POCT ¥ aKTUBHOCTE Pa3IUYHEIX IPYMM MHKpPO-
OPTaHu3MOB. AIIUI03BI, HEUTPODUIBI U aKanoMwIIbL.

28.Pajmanns, xapaktep ee melicTBHS Ha MHUKDPOOpranusmel. QoTopeakTHRANMS WU
TEMHOBas peraparus.

29.I1puposia aHTHMUKPOGHBIX BEIIECTB H 061aCTH HX IIPUMEHEH.,

30.MyTarensr, MexaHU3MBI HX JeHCTBUS | YCTOHYUBOCTH K HUM.

Bonpocer k cemuuapy no reme (Ilousa kax cpena oOMTAHUS MHK-
POOPraHU3MOB»

31.Konuenims moussl Kax MHOYXeCTBA CpeZl OOMTaHHsI MUKPOOPTaHU3MOB.

32.Teepnas dasa moussl. [Ipupona senerus agresuu MUKPOOPTaHHU3MOB.

33 )Kunxas dasa moussL. Passutie MUKPOOPraHW3MOB B [IEHKAX U KallAJIspax.

34. T'a3oBast haza noyBEL.

35.Bimsnue QU3HUECKUX, XUMMYECKUX U GHOIOTHYECKHX (GakTOpOB Cpensl Ha moU-
BeHHbBIE MHKPOOPTAHM3MBI.

36.CTpyKTypa KOMILIEKCa (MUKpPOOOIIEH03d) TTOUBEHHBIX MHKpPOOpranu3mMoB. Kosn-
nenus MUkpobHoro myna. puHumn ny6nuposanus. MuKpoOHEIEe CyKIlecCHH B
IOYBe.

37.YeM MOXKHO OOBSICHUTE (BITYKTYALIHH THCIICHHOCTH MHKPOOPTaHU3MOB B [10Y-Be?

38.  OxapakrepusyiiTe rpyImsi CanpoTpOQHEIX MHUKPOOPraHM3MOB 110 (BDYHKIMH
NOCIEN0BATENBHOTO MOTPEOIEHHS PECYPCOB TUTAHHUS.

39.  Ilpusenute mpUMepHl canpoTpodOB, OTHOCSIIUXCT K THAPOJIIMTUKAM, KOIIHO-
Tpotam, onurorpodham.

40.  llpusenure mpUMepHl NpeNCTABHTENEIH K-or6opa, L-ot6opa, r-ot6opa xax
OKOJIOTHIECKIX CTPATEI Ui KU3HU MUKPOOHBIX MIOMYJISILHH [TOYBHL.

41.Poite MHKPOOPraHH3MOB B MOYBOOGPA30BATENHHOM nporiecce, 00pa3OBaAHHM Ty-
MyCa U CTPYKTYPEI IIOYB. '

42.Kaxme KOHLENLUU TyMycoOOBpa3OBaHms NPUHATEL B I[IOYBEHHOH MHKPOOUO-
noruu?

43.Kakye MUKPOOPTaHU3MBI IPUHUMAIOT YH4ACTHE B CHHTE3E I Pa3IoXeHUM ry-myca’?

44.Ponb pacTeruii B popMUpOBaHUH MUKpOOHOro coobIectBa MouBLL. Bianmomeii-
CTBHE MUKPOOOB C pPaCTeHHSIMH.

45.Mukpoopranusmel puzocdepsl n pusorianss. Yem 00BACHACTCS «PH30C]EpHBIH
s dex»?

46.01uuTHBIE ¥ IHIOQUTHBIE MEKPOOPIaHH3MbI,

47.CuMOMOTHYECKIE U aCCOLUATHBHbIE a30T(QUKCUPYIOIIHe GAKTEPUH.

48.MuxopusHble rpudEL.

49.Poitb MEKPOOPTaHU3MOB B ()OPMHUPOBAHUHK XapakTePHLIX TUIIOB TIOYB, CAMOOYH-
LIEHHE TTOYBEI.

50.ITousa Kax ecTecTBeHHBIH hepmenTep.
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S1.Iprempl, croco6er u npemaparsi, obecrieunBaroIie HAMpaBIEHHOE perynupoga-
HUC TUCTCHHOCTH MUKPOOPraHU3MOB M aKTMBHOCTH HX MeTabOoNuYecKix polec-
COB.

52.YepenoBanue celmbCKOXO3MHCTBEHHEIX KyJIbTYp B C€BOODOPOTE KAK CIIOCOG GHO-
AIOTHHECKOro perymipoBaHisi MUKPOOHONOTHYECKHX IPOLECCOB,

53.Perynupyioinee BozmeiicTare OpraHMYeCKUX U MHHEPANbHBIX YIOOpEeHHI Ha MUK-
POOPIraHU3MEI TTOYBEI.

54.IlpuBeHTe IIPUMEPBI CYKLECCHH MOYBEHHLIX MHUKDPOOPraHU3MOB B pe3yJbTaTe
BHECCHUS OPTaHMYIECKUX M MUHEPAITBHBIX Y00pEHHiIA.

55.00paboTka u MejMOpanys KaK MeTomb PEryIUpOBaHis MHKPOOHOIOrHYeCKHX

TIPOLIECCOB B IIOYBE.

Tema 2. MeToab! ucesieloBaHNsI HOYBEHHBIX MHKPOOPraHu3IMOB
IIpivepuple 3aanus 1Sl IPAKTHYECKOT padorel Ne6 «Onpeaenenne 6uosioru-
4eCKOH AKTHBHOCTH MOYB METOIOM ra30Boii xpomartorpagumn»

1, Kakue meronsl Bel pexkomengosanu 6b1 mis onpenenenus OHOIOrHYe-
CKOH aKTMBHOCTH TOYBBL, IUIAHUPYEMOIT JUIA CelbCKOXO3SHCTBEHHOIO HCIIOIIb30Ba-
Hst? Onuiure HOpsmok pabot npu TIPOBEIICHIH HCCIIETOBAHUH PEKOMEHYEMBIMU
Bamu Metomamu u Bo3MokHBIE BapuaHThI PelIenHs IPOBIEMBI IO HOTYIEHHBIM pe-
3yJIbTATaM.

2. Ipu obcyxnenun Bompoca O NMEPCHEKTUBAX HCIIONB30BAHUS [IOYBHI,
JUTATCILHOE BPEMST IKCIITyaTHPOBABLIEHCS B YCTOBHAX BBICOKON MECTHIMIHON Ha-
TPY3KH, OBLIO IPUHATO PEICHNE ONPEEIUTh ee OHONOTMYECKYH0 AKTUBHOCTE, OCHO-
BBIBAACL Ha MHTCTPATbHOM IIOKa3aTelle - «IbIXaHue TIo4YBkl». Kakoii Meron Bel pexo-
MEHAyeTe 1A oThX Lenef? Onwimre, Kak Bl 6y/iere mpoBoauTs TIOATOTOBKY ITPO0,
XOJI aHAllu3a, PacyeT 0asalbHOro M cyGCTpaT-uHIyHPOBAHHOTO JIbIXaHUsl, MUKPOO-
Horo merabonuyeckoro xospduimenta? Kax B onenure NIOJIyYCHHBIE IIapaAMETPEI
M KakoBbl BO3MOHBIC BADMAHTHI PEILIEHUS NPOOTEMEl IO Pe3ylbTaTaM HCC/IeI0Ba-
HUS?

3. Hist penienrs BONpoca 0 BO3MOKHOCTH MCIIONB30BALHS PEKYJIBTUBUPO-
BaHHBIX TI0YB IUIA CEIbCKOXO3AHCTBEHHOIO HCIIONB30BAHUA OBUIO MPEIIOKEHO HC-
CIIEZI0BATE MX a30T(HUKCHPYIOLTYIO aKTUBHOCTE. Kakue Meton!, ¢ Barmei Touku 3pe-
HUS, 1ENeCO00Pa3sHO NPUMEHSITE B JaHHOM ciydae? OnuimTe TOPSIIOK TPOBEICHHS
PaboThI ¥ BO3MOXKHbIE BAPHAHTBI PEIIEHHS POGIEMbI 110 MOTYYEHHBIM PE3YIBTATAM.

4. JJ1s pazpaboTKe HHHOBAIMOHHON TEXHOIOTUY MOBBIIICHIS IIJIOIOPOTUS
HUSKOHPORYKTHBHBIX OPOIIAEMBIX 3aCOICHHBIX M0UB TypKkecranckoi obmactu p. Ka-
3aXCTaH ObUIO TPHHATO PELICHKE MPOBECTH ONEHKY WX GHONOTMUECKON AKTHBHOGCTY.
Kaxue maGopatopHeie MeTOIBI 11€1€C000PA3HO MCTIONB30BATH B TAHHOM cllydae u Ka-
KO€ pellieHne HyIKHO TIPUHSATL B 3aBUCHMOCTH OT IOy YEHHBIX PE3YIIbTATOR?

~-IIpumepnbIii nepevens BonpocoB K KaHIHIAaTCKOMY 3K3aMeHy MpeJIcTaBIeH B
Iporpamme KaHAMAATCKOrO IK3aMeHa, NPUHSTON HA YUEHOM COBETe HHCTHUTYTA
H YTBePXKIEHHON NPOQUIBLHBIM IPOPEKTOPOM.
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Mertoanyeckue MaTepuasbl, onperesiomue npouenypy oueHHBaHUA
pPe3yJbTATOB 00yUeHHs.
B xputepun onenku sHanuii BXOAAT:
~ YPOBCHB OCBOCHHMs OOYYarOUMMCs MaTepHaia, MpexyCMOTPEHHOrO y4eOHOH
IpOrpaMMoii;
~ YMCHHUE aclipaHTa HCII0/Ib30BaTh 3HAHHS! [IPH OTBETE B OTIPEACIEHHON PeIeBoil
CUTYaLIHM;
— YeTKOCTh U IPAMOTHOCTH U3JI0JKEHUS OTBETA.

KpHTepHH OILICHUBaHWUA OTBETA acCllipanTa B X04€¢ KaHIHU1aTCKOr0 3K3aMeHa

Onenka Kpurepuii

OLCHKY «OTJIH4HO» 3aCNy)KHBACT aCMUPAHT, OCBOUBIUMIA 3HAHMS, YMe-
Hp3, KOMICTEHIMH ¥ TEOPETUYECKHH MaTepHall Oe3 mpoGenos; BEHIIOIN-
«OTJINYIHO» HUBINMH BCE 38JIaHHUs, MPEAYCMOTPEHHEIE YueOHBIM MJIAHOM HA BBICO-
KOM Ka9ICCTBEHHOM YPOBHE; IIPAKTUYECKHE HABBIKH MPO(ECCHOHATEHO-
0 IPUMEHEHUsI OCBOCHHBIX 3HAHUI C(HOPMUPOBAHEL

OLEHKY «XO0pomio» 3acily’KUBAET aCIHPaHT, IMPAKTHYECKH MOTHOCTHIO
«XOPOILLO» OCBOMBIIME 3HAHUA, YMEHHS, KOMICTCHUHMH U TEOPETHYECKHIL Marepu-
all, yueOHble 3aaHUsA HE OIEHEHB MAKCHMAIBHBIM YHCIOM Damiog, B
OCHOBHOM C(hOPMHPOBAI NPAKTHYCCKHE HABLIKH.

OHeHI{y «yI[()BJIeTBOpHTe.HBHO» 33CHY}KI’IB&6T aCHHpaHT, YaCTHYHO C
I 0663131\/[1’1 OCBOHBLIHI 3HaHUA MCHHMA, KOMIICTEHLIHH W TeopeTHue-
«YOBJETBOPH- | "POC B >
TEJII)HO}) CKHH MaTcpHall, MHOTHE yT{efiHble 3alaHdd JTHOO He BBIITOJIHHIT, .TII/IGO
OHH OIIEHEHBI YHUCIIOM 6EUIJTOB 6HH3KI’IM K MHHHMaﬂbHOMy, HEKOTQPBIC
UPAKTHYECKHE HABBIKH He ¢hOpMHpOBAHEL.

OLEHKY «HEYIOBIETBOPUTENHHO» 3aCiy’KHBACT ACIUPAHT, HE OCBOHB-
«HEYAOBJIETBO- | muii 3HauWs, YMEHHS, KOMIETCHIMH H TCOPETHYECKHH Marepual,

PUTEJIbHO» yueOHBIe 3aIaHKs He BEIOIHEI, NPAKTHICCKHE HABBIKY HE copmEpo-
BaHbI.

DopmMbI NPOMEKRYTOYHOM ATTECTAUNN N0 NHCHMILIMHE: KAHOUOAMCKUTL IKIAMEH.

10. PecypcHoe oGecnieuenne:
10.1 ITepevyens 0CHOBHOI JIHTEPATYPhI
1. buonorus nous [Texcr] : VueGuuk / J1. . 3psrunnes, W. I1. Ba6besa, I'. M. 3eto-
Ba ; MOCKOBCKHH rocy1apcTBeHHbIH yauBepcuTeT M. M. B. JloMoHOCOBA. - 3-¢ u3.,
uctp. v jgom. - M. : MI'Y mm. M. B. Jlomonocoga, 2005. - 445 c.
2. I'yces ML.B., Mukpobuonorus: yyeGHUK m1s CTYIEHTOB BBICIINX Y4eOHBIX 3aBeje-
HUl, o0ydJaromxcs Io HarpaBaeHuIo "buonorus" W OHOIOTUYECKUM CITCITHATLHO-
cram / M. B. I'yces, JI. A. Mureesa. - Mocksa Axanemus, 2010. - 461, [1] ¢. : un ;
22. - (Knaccnueckuit yue6ruk) (Classicus). ISBN 978-5-7695-7372-9
3. Muxpobuonorus [Texcr] : yue6uuk s 6axanaBpos. Pekomennosano YMO BY-
30B P® juist cTymenToB By30B, 00yYalOMIUXCS 110 HAMPABICHHUSM ¥ CIEIAAIBHOCTIM
arpoHomuyeckoro obpasosanus / B. T. Emues, E. H. Mumycrun. - 8-e usn., UCIID. |
jon. - Mocksa : FOpaiit, 2012. - 445 c. : un. - (Beicuiee o6pazopanue). - Bubnworp.:
c. 427-428. - ISBN 978-5-9916-1984-4
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4. Hetpycor, A.VI. Muxpobuosnorus [Texer] : yuebruk nms cTymentos YUpex IeHHIH
BBICIIIEr0 MPO(pECCHOHABLHOTO 06pa3oBaHs 00yYaroIMXCsI 110 HANPABICHUIO MO/
roroBk "llemarorudeckoe obpazosanue " npoduns "Buonorus" / A. U. Herpycos,
V. b. Koropa. - Mocksa : Axanemus, 2012. - 378, [1] c. : m ; 22 cm. - (Bslcmiee
npodeccuonanbroe obpasosanue) (Ilegaroruyeckoe oOpasoBanue). - ISBN 978-5-
7695-8411-

5. TlpakTukym 1mo MuKpoGHOIOTHH ydebHOe mocobre st CTYNEHTOB BBICIIHX
Y4eOHBIX 3aBejleHUH, OOYYAIOMUXCS 1O HanpapieHnro 510600 "Buonorus",
cnequanbHoctd 012400 "Muxpobuomorus” M GHOMOrHYeCKIM CIELHAIEHOCTIM /
nox pen. mpoh. A.M. Herpycoea ; [A.W. Herpycos u ap.]. - M. : Academia, 2005. -
602 c¢. - (Bslcuiee mnpodeccruonansroe obpazoBanue. EcrecrBennsle HayKH)
(Yuebnoe nocobue). - ISBN 5-7695-1809-X

10.2 Ilepeyensn AONMOTHHTENLHOT JHTEPATYpPbI

1. Bupyconorus i 6uorexnonorus : yuebnoe rnocoGue / B. T Ilnemakora, H. M.
Konbrues, P. T'. Tocmanos, H. A. Jlemépa. — Omck - Owmckuii T'AY, 2015, — 128
¢. — ISBN 978-5-89764-471-1. — Texker : SNIEKTPOHHBIHA // JIaHb : aekTpoHHO-
Oubmuoreynas cucrema. — URL: https://e.lanbook.com/book/64848— Pesxum
JAOCTYTIA: [ aBTOPH3. MOJIL30BATEeH,

I'ocmanos P.I'., MukpoGuosiorus: yuebHoe nocobue/ TocMaron P.I'., Ianuynnun

AK., BonkoB A.X., Ubparnmosa A.U. - CII6, Mzn-Bo «Jlamb».-2019.-496 c.

ISBN 97-5-8114-3939-3

3. Kypanosa, H. I'. Mukpo6uonorus : yue6uoe mocobue / H. I, Kypanoga, I'. A.
Kynarajze. — Mocksa : [Ipomeret, [6. r.]. — Yacts 2 : MeTaGommsm IIPOKAPUOT
— 2017. — 100 ¢. — ISBN 978-5-906879-11-0. — Texker : BIEKTPOHHEIH // Jlans
: BIEKTPOHHO-0UOTHOTEYHAS cUcTeMa. — URL;
https://e.lanbook.com/book/96766 (nara obpamenmst: 25.10.2020). — Pexum
AOCTYTIa: [Uis aBTOPH3. IMOJIL30BATENCH.

4. Jlkynos, T. P. Mosnexymsipuas Guotexmonorust : yue6nux / T. P. sxynos, T. X.
DanszoB. — Cankr-ITerepbypr : Jlams, 2019. — 160 c¢. — ISBN 978-5-8114-
3719-1. — Texer : anexrpoH-Hbiit // Jlams : SIIEKTPOHHO-OHOINOTEUHAs crcTeMa.
— URL: https://e.lanbook.com/book/123684 (nara obpamenust: 25.06.2020). —
Pexum noctyna: st aBTopus. noss3osarene.

5. Dkonorus MukpoopranusMos [Tekcr] @ yueGrHuk mis CTyIEHTOB YHUBEPCHTETOB 110
crienraneHocTd 012400 "bronorua” u apyruM GHOMOrHUYecKUM CIIELHATBHOCTIM / A.
M. Herpycos, E. A. boru-Ocmonosexkasy, B. M. I’ opiieHKo ; pen. A. M. Herpycos. - M.
: Academia, 2004. - 268 c. - (Briciuee o6pazopanue). - ISBN 5-7695-1566-X

E\J

10.3 Ilepeuens pecypcon HH(OPMAUHOHHO-TeeKOMMYHHKALHOHHOM ceTH «MH-
TepHeT»
1. bubnnorexa Poccmiickoil akageMun Hayx (BAH) http://www.rasl.ru/ Jloctyn
He OrpaHuyYeH
1. bubnnorexa Mo ecTeCTBEHHBIM Haykam POCCHICKON akamemun Hayk (BEH
PAH) http://www.benran.ru/ Jloctyn He orpannuen
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2. Beepocceniickas rocymapersenmas 6ubnmoTeka wWHOCTpaHHOI TUTEPATYPBI

umeru M. U. Pynomuno (B[ BbIT) http://www.libfl.ru/ Hoctyn He orpanmyen

. Hayunas 6u6inorexa Mockosekoro TOCYapCTBEHHOI0 YHUBEpCUTETa UM. M.

B. Jlomonocosa (HB MI'Y) http://www.nbmgu.ru/ HocTyn He orpanuyen

4. Poccwmiickas rocymapcreennas GuGiuorexa (PI'B) http://www.rsl.ru. Hoctym
He orpaHHuen.

5. CobcreenHast anekTponHas GUOIHOTEKA. Ceunerenncrso o perucrpauuu DP
No 20163 OT 03.06.2014 I Hoctym HE OIpaHuyYeH.
http://pgsha.ru/web/generalinfo/library/elib/

6. LlenTpanbHas mnaydmas CEIBCKOXO3SIMCTBEHHAs  Gubmmuoteka Poccuiickoit
dKalleMHH  CeNlbCKOXO3stiicTBeHHBIX Hayk (L[HCXDB Poccenpxozakanemun)
http://www.cnshb.ru/ HocTym He orparunyen

7. DINeKTpOHHO-OUbIHOTe HasT cuctema «IEC IOPAUT www.biblio-online.ru
(Komtpakxr Ne07/17 —EJI ot 30 mapra 2017 r.). Jloctyn He orpasuden

8. On-line 6ubmmorexa http://www.bestlibrary.ru. Hoctyr He orpanuuen

8]

10.4 Tlepeyens unpopmaumonnpx TEXHOJIOTHH, HCHIOIB3YEMBIX NIPH OCYINEeCTH-
JIEHHH 00Pa3oBaTeILHOrO Mpolecca, BRIKYAs] nporpaMmMHoe oGecnedeHne, Hu-
popmanmoHHbIe COPABOYHEIE CHETEMBI:
1. Academic Search Premier - http://www.ebscohost.com/academic/academic-
searchpremier
2. Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com
3. DnekrpoHHas 6H6GNHOTEKA Aucceprarui PI'b - http://diss.rsl.ru/
4. 3apyGerxnas 6a3a HaHHBIX pedepupyeMbIX HayYHBIX KYPHAIIOB Agris -
http://agris.fao.org

10.5 Onncanune MarepuaibHO-TeXHHYECKOl GA3LL
Hist peanusanyy IporpaMMe! MOATOTORKH 1O Aucnumse (Momyo) «Mukpo-
OHoNOTHs) TIepeYeHb MATEPHANBHO-TEXHUMECKOTO 06eCIeYeHIs BKJIIOYAET:
1. nexuuonnyro 4y IUTOPHIO, OCHAIICHHYIO MYIIETUME TUHHBIM obopynoBaneM
2. y4cOHbIe nabopaTopun, OCHAIICHHEIE CIICIUAT3HPOBAHHON MebebIo, mpu-
bopamu 1 06opyaOBaHuUE IS NPOBEIEHHS MHUKPOOHONIOIMYECKHX aHATTU30B
3. moMeunleHus Uil CaMOCTOSTEIbHOMN paboTel 00yuarmuxcs, OCHANIEHHbIE
KOMITBIOTEPHOW TEXHHUKOH C TOAKIIOUCHUEM K CETH "WnTeprer" u obecnedenuem
JIOCTyTa B SIEKTPOHHYIO HHOOPMAITHOHHO-00pa30BaTeIbHY0 cpeny
4. BCIIOMOTaTeNbHbIE CHEUATU3UPOBANHEIE TTOMELIEHHS] JUIsL OATOTOBKH ITHTA-
TENBHBIX CPEN ¥ JIaOOPATOPHON MOCYIBL /IS IIPOBEICHMSI MHUKPOOHOJIOIHIEeCKHX aHa-
U308
Kadenpa pacnionaraer crenyiomumu yaeGasmu IpruOOpaMK U HHCTPYMEHTAMMU:
MHKPOCKOIIAMH  HCCIIEI0BATENIBCKOTO  KIIActa, XpoMaTorpadon, MHKPOOHOIOTHY€E-
CKAM 9KCNpEcC-aHanu3aTopoM, TepMOCTATaMH, JAMHHAPHBEIME GOKCAMH, OaxTepu-
UATHBIMHA 00JIyYaTelsIMHU, maThopmMaMu-leiikepamu, BOJSHEIMU GAHIAMH, npo6ooT-
OopHMKaMH BO3yxa, (GUIBTPOBATEHBIMHI YCTaHOBKaMHU, KOJIDOHArpeBaTesIMH, T[eH-
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Tpudyramu, pH-meTpamu, MaTepHallaMH, HEOOXONUMEIe IJIsi IPUTOTOBIEHMS GaKTe-
PHAIILHEIX TTPENapaToB, KOMITBIOTEPAMH.

10.5.1 TpeGopanus ayIuTopusiv (IOMeIIeHHSIM, MecTaM) /s npoBeje-
HHS 3AHATHH |

JLst peanusanyu mporpaMMer MOAroTOBKH TI0 AUCUMIITHHE (MOAyT0) «Mukpo-
OHOJIOTHS» TIEpeUeHn MaTePHATLHO-TEXHAUECKOTo obecreveHus BKIIOYIaeT:

l. nexumonnyio aypuropuro, OCHAIICHHYIO MyJIbTUMEIHHHBIM 000pyI0BaHHEM:;

2. y4eOHbIC U HAy4HBIE nabopaToOpHM, OCHAIICHHEIE CIIeLIMATH3HPOBAHHOM Me-
Geutbio, Mpubopamu 1 0GopyoBaHUe s IIPOBECHHS MUKPOOHOIOrHUECKUX aHAI-
30B;

3. MOMEIIEHHsS U CaMOCTOSTENLHOMN paboTel 00yHaloImuXCs, OCHAIEHHBIE
KOMITBIOTEPHOH TEXHHKOH ¢ IOIKIFOYEHHEM K CETHU "MHurtepuer" u obecneyenuem
AOCTYIIA B SIEKTPOHHYIO HHGOPMAIHOHHO-06Pa30BaTEIBHY O cpeny;

4. BCIIOMOTATENBHEIE CIELUATH3HPOBAHHbIE TIOMEIIEHHs st HOATOTOBKH ITHTA-

TEIBHBIX CPEN M Ta0OPaTOPHOM MOCY b IS MPOBECHHUS MUKPOOHOIIOrHYECKUX aHA-
JTU30B.

10.5.2 TpeGosanus k CHENHATH3HPOBAHHOMY 000PY/I0BAHHIO

[IpoBenenne  naBoparopHo-NpaKTHUeckUX  3aHsTHI OCYIIECTBIACTCS B
ayIUTOPHAX, O0OPYNOBAHHBIX CIENMATH3UPOBAHHOI MeBeNblo, KOMIBIOTEpaMH,
npubopamu 1 060opyI0BaHUEM JIS TIPOBENEHHS Hay4HO-HCCIIeT0BATENBCKOM paboThl
u nipaxkTuky. Kadespa pacronaraer cuenyomuMe yae6HbME IprOOpaMH U UHCTPY-
MCHTAMHU: MHKPOCKOMAMM HCCIIEOBATENLCKOTO KIIAcca, XpoMarorpadom, MUKPO-
Ouonornyeckum JKCIpECC-aHaNTN3aTOPOM, TEPMOCTATAMH, JTaMUHAPHBIME OOKCAMH,
OaKTepuUMIHBIMU OONIyUaTe I IMH, IIaT(GopMaMu-lefikepamMu, BOAAHBIMA GaHSIMHU,
NpoOOOTOOPHUKAME BO3IyXa, (HIETPOBAILHBIMY YCTaHOBKaMHM, KOJIOOHATpeBarTe-
TsiMu, neHTpudyramu, pH-MeTpamu, aBTOKIABAMH, XONOAMILHAKAMA M HU3KOTEM-
HEPATYPHBIM MOPO3MILHIKOM, XUMHYECKOH TOCYIOH, PEKTHBAMU M MaTepHalaMy,
HEOOXONMMBIE JISl TPUTOTOBICHUS BaKTePHATBHBIX IIpenaparos.

1. MeTopuyeckue pekoMeHIANMHE ACHHPAHTAM 110 OCBOCHHIO MECHHILIHHBI
(MonyJst)

CamocrosTensHas paboTa acmHpaHToB Han MaTepuanoM II0 JIHCHHTIIMHE
«MuKpOOHOTOTHSY) 3aKIIFOUAETCS B CHCTEMATHYECKOI pabote ¢ y4yebHOM u HaydHOi
JIUTEPATYPOH, KOHCIEKTAMHU JEKIUi, MEeTOINYECKIUMU Marepuanamu, a takke ¢ Mu-
TCPHET-HCTOMHHKAMK. M3ydeHne TeopeTHIeckoro Marepuana IpoBOIUTCS acnupan-
TaM§ IO KOHCHCKTaM IPOCIYIIaHHbIX NEKIUH W pa3paboTaHHBIM JIEMOHCTPAIHOH-
HBIM [IPE3CHTALUAM ISl KKIOW IJ1aBBl M TeMbl Kypca. McIonp30BaHme THX Mare-
PHATIOB HACTOATENIBHO PEKOMEHAYETCSI IIPH CAMOCTOSTEILHOM W3YYEHHH pa3fielioB
AUCHIMINIAHDD). MICIIONb30BaAHME CHAI-TEKIMI NPH caMOCTOSTENLHOM U3y4YEeHUH
TEOPETHHECKOro MaTepuasa NO3BOIAeT HONYIUTE OoJee AeTalbHYI0 HHOOPMAIHIO O
pe/iMeTe. 1O CYLIECTBEHHO IIOBBIMIAET KAYeCTBO YCBOESHMUS H3y4aeMoro Marepua-
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na. Ilocme mpourenus nexuum PEKOMEHYETCS CaMOCTOATENEHO BOCTIPOU3BECTH e
COACPKAHUE B BHJIE IPaQUIeckoro KOHCIEKTA ¢ HeOBXOTIMEIMH CXEMaMH, OCHOB-
HBIMU TTOHSTHSIMUA U ITOSICHEHHUSIMHU.

lIpemycmoTpeno nposenenwe TabOPATOPHEIX DKCIEPHMEHTOB 1 HAGIIO[eH i 3a
H3y4aeMbIMI 00bekTamu. Ha NpakTHuecKix 3aHATHIX OCHOBHOE BHUMaHHe Oyjer
YCTATHCA U3YHEHUIO HAUOOIEe CIIOKHBIX BOMPOCOB U TEOPETHYECKOMY 00OCHOBA-
HHIO OCHOBHBIX MOHSATHH ¥ IIOIXO0I0B.

JJist Kax1oro acnupanrta cocrasiseTcs MHIUBUIYalbHAS IIPOrPAMMa HAYYHBIX
HCCreoBatuH (001mas, ronoBas, s KOHKPETHOTO OIBITa). ACIHPAHTEl 3HAKOMSITCS
C HAy4YHOW JIUTEpaTypoil B 6GubIHoTEKe xadenpel, B [IHb um. H.U. XKenesnosa, B
[THCXE.

ACIHUPAHTEI IOJDKHBI TIPHXOMATE HA 3TH 3aHSTHS IIOATOTOBIIEHHBIMH, TIPejIRa-
PUTEIBHO H3YYMB MaTepHal JCKIMH ¥ MpopaboTaB OCHOBHYIO H JIOIIOJTHUTENbHYIO
TepaTypy. B xone camocrostensHoii paGoTsl, ecn IIPH TIPOYTEHUN JTEKIMU BO3-
HHKAIOT BOTIPOCHL, ACHHUPaHT MOXET TPOKOHCYIETHPOBATECS y TpenonaBatens o
3JIEKTPOHHOH [TOYTE UITH HA MIEPUOIMIECKIX OUHBIX KOHCYJIBTAI[USX.

CamocTositensras pa6ora CIIOCODCTBYET PA3BHUTHIO TAKUX MPO(ECCHOHATLHbIX
KOMIIETEHIIMH, KaK PellleHne TIOCTABIEHHO TIepe aCITHPAHTOM 3a1a4u, cOop u aHa-
JIUTUYCCKAN aHAIH3 JTTEPATYPHBIX JAHHBIX, YMEHHE CIeIaTh 0G0CHOBAHHOE 3aKJI0-
YeHMe.

12. Meroauyeckue peKoMenjanun lpenoaBaTe/isiM NO OPraHH3auN 00yYeHust
0 qucuMniInne (MoxyJar)

YueOnas aucnumnina «Mukpobronorusy umeer TECOPETHYECKYIO U TIPHKJIA-
HYIO HalpaBICHHOCTD. TeopeTHueckuit Kype (JIeKIMH) IO AUCHUIIHEE peKOMeHTy-
CTCS NIPENO/IaBaTh B BUJIC NPE3EHTALMH ¢ MCTIONBE30BAHAEM MYJIBTHMEIHHHOIO 060-
pynosanust. [Ipy npoBefeHur MpaKTHYECKHUX 3aHSTHE HEOOXOIMMO IENUTh TPYIITY
ACIIHPaHTOB Ha NOATpymisl He Gonee 10 yenosek. B mpoTuBHOM CIIy4ae HEBO3MOXKHO
obecrednTh GE30MACHOCTE ACTUPAHTOB W KAYECTBO BLITONHIEMO UMU PabOTEHL. 3a-
HATHE, HIOCBATNCHHOE U3YUEHUIO CTPYKTYPEl MUKPOOHOTO KOMILIEKCA METOIOM I10Ce-
Ba, 11e71€CO00PasHO NPOBOJUTE B MAIBIX TPYINAX 10 2-3 4enoBeKa. Cemunapckue
SAHATHA PEKOMEHYETCS MPOBOAUTE B (JopMaTe KPYyIJIOro CTOJa, KOTOPHI rnoapasy-
MEBACT MHIUBU/YalbHbIE BLICTYILICHUS aCIHPAHTOR 110 IPEITOKEHHBIM BOIIpOCaM ¢
MOCJelYIOWUM 00cyxaecHueM. KouTpoas Terpaneii NPEAIonaraeT IIpelocTaBlIeHe
MperosasatTenio opopMIeHHONH pabouell TeTpamd ¢ 06A3aTeNbHBIM 3AMOTHEHHEM
BCex rpad, IPUTOTOBIEHHbIX HA 3aHATHHN NpEnapaToB MAKPOOPTAHU3MOB U CIIOCO6-
HOCTH yHalllCrocs OTBETHTH Ha BOIPOCHI MO TeMe PabOThl. ACIHPAHTBI MOJIKHEI
SHaTh JIATUHCKUC Ha3BAHUS MUKPOOPTAHW3MOB, U3y4aeMbIX HA NIPAKTHYECKHX 3aHS-
THSX. JINIs IIaHOMEPHOTO OCBOEHMS MHUCLAILIMHEL LENeCO00PA’HO KAKI0Ee 3aHATHE
3anaBaTh JUist CaMOCTOSATEIBHOIO H3YYEHHA KOHKPETHbIE Pa3de/ibl B COOTBETCTBUU C
U3y4aeMOU TEMOM.

ABTOpBI paboueil nporpamMmai: %‘%

A.A . BannkoBa, k.6.H., TOTCHT i
O.B.Cenuukas k.6.H., JOIEHT (% /
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