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AHHOTAIUA

paboueii mporpammbl yaeOHO# muctumuivabl b1.0.13 «MukpoOronorusy ajis moaro-
TOBKHU OakanaBpoB 1o HanpasieHuto 35.03.04 Arponomusi, Arpomenemxment, Ce-
JICKIUSI ¥ TEHETHKA CeJIbCKOXO03SHCTBEHHBIX KYIbTYp, 3aIlUTa pacTeHU U puToca-
HUTApHBIA KOHTPOJIb, ATpoOU3HEC

Hean ocBoenns nucuniuInHbL. Llenbio ocBoeHUs TUCHUIITUHB « MUKpOOHO-
Jorus» siBisieTcss GOpMHUPOBAHUE Y CTYJIEHTAa KOMILIEKCAa OO0IIEnpodpecCHOHAIBHbBIX
komrierenuuii (OIIK-1.1; OIIK-1.2; OIIK-1.3) obGecneunBaromux (popmMupoBaHue
COBPEMEHHBIX MPEJCTABICHUMN, TEOPETUUECKUX U MPAKTUYECKUX 3HAHUMU, MpUoOpe-
TEHUE YMEHUU U HABBIKOB B 00J1acTH OOIIEH M CENbCKOX035ICTBEHHOH MUKPOOHOJIO-
TUU U YMEHUE UCIOJIH30BAHUS MOJYYSHHBIX 3HAHUHN JIJIsl PEIICHUs TPAKTUYECKUX 3a-
Jlay CeIbCKOXO3SIMCTBEHHOTO MPOU3BOJICTBA.

Jucuumiraa « MUKpoOUOIOTHS TTPU3BaHa J1aTh 3HAHUS O CUCTEMaTHKE, MOP-
dbonoruu ¥ pa3sMHOKEHUM OaKTEepUi; B3aUMOOTHOIIEHUSX MHUKPOOPTaHU3MOB H
OKpY’Karolel cpe/ibl; B3aMMOOTHOIIICHUSIX MUKPOOPTAaHU3MOB MEXIy COO0H U ¢ Jpy-
TMMHU CYIIIECTBAMH; METa00JIM3ME MHUKPOOPTaHM3MOB, MPEBPAIIEHUSX MHUKpPOOpra-
HU3MaMU COEIMHEHUI yriiepona, a3ora, (ochopa, cephl, xene3a U IPyrux deMeH-
TOB; TTOYBEHHBIX MUKPOOPTraHU3MaX; METO/IAX OIPEAECIEHUS UX COCTaBa U aKTUBHO-
CTH; MOHATHUAX, TPUHIIUIIAX U KOHLEMIIUIX MTOYBEHHOW MUKPOOUOJIOTUH U SKOJIOTUH;
pOJIM TIOYBEHHBIX MHUKPOOPTaHU3MOB B IUJIOJIOPOJUU TOYBBI; BIUSHUU OOpabOTKH
MOYBBI 1 MUHEPATBHBIX YAOOPEHUN HA NESITEIIbHOCTh MUKPOOPTAaHU3MOB; PO MHUK-
POOPraHU3MOB TIPU MOJYYEHUU OPTAHUYECKUX YAOOPEHUN; O CHHTETUUECKUX XUMHU-
YECKUX COCMHEHUSX U UX JETOKCUKAIMM MUKPOOPTraHW3MaMHU; SMUGUTHBIX MUKPO-
OpraHu3Max JIMCThEB, CEMEHAX U 30HaX KOPHS pacTeHHil; 00 OCHOBaX MUKPOOUOIIO-
TMYECKUX MPOU3BOJACTB MPOJAYKTOB M OHOMPENapaToB CEIbCKOXO3SIHUCTBEHHOTO
Ha3HAYEHU S, MUKPOOHOJIOTMH KOPMOB.

B pesynbTaTe ocBoeHUs Kypca OakajiaBp JOJDKEH MOJTYYUTh HABBIKHM IMOJIb30-
BaHUs npubopaMu U 00OPYJOBAHUEM U OBJIAJACTh METOJIaMU MUKPOOHOJOTHUECKUX
uccienoBanuii. bakanaBp JDOKEH yMETh: MPUTOTOBUTH IMPENapaTbl MUKPOOPTaHU3-
MOB; pa3u4yaTh OCHOBHbIE (DOPMBI OaKTepUid; TOTOBUTH M CTEPUIU30BATH HCKYC-
CTBEHHbBIE TUTATEIbHBIE CPE/IbI U MOCYAY; MPOBOAUTH KOJIUYECTBEHHBIA YUET MUKPO-
OPTraHU3MOB B PAa3IMYHBIX CYyOCTpaTax; BBIACISTh UYUCTHIC KYJbTYPHI OaKTepHUid,
COpaXMBAIOMIMX KJIETYATKY, OKUCISIOMMUX JKUP W KJIETYATKy, CUMOMOTHYECKHX
a30T(HUKCATOPOB, AUIOPUIBHYIO MATOYKY; MPOBOJAUTH KAY€CTBEHHBIC PEAKIIMHM Ha
MPOAYKThI KU3HEACATEILHOCTH MHUKPOOPTaHU3MOB; IMPOBOAUTH MHUKPOOHOJIOTHYE-
CKHMI aHaJIM3 Pa3JIMYHbIX THUIIOB MOYB, MPOAYKTOB OMOKOHBEPCHUH, OINIPEICIICHUE YHC-
JICHHOCTH AMU(PUTHBIX MHKPOOPTaHW3MOB, OIIEHHWBATh KAue€CTBO 3€pHA, KOPMOB U
OuorpenapaToB 0 MUKPOOHOJIOTUYECKUM MOKA3ATENSIM.

MecTo AUCHMILUIMHBI B yuyeOHOM IuiaHe: JlucuurmimHa «MuKpoOUOIOTHs
BKJItOUeHa B o0s3aTenbHbld nepeueHb GI'OC BO, B UK AUCIUTIIIMH 0a30BOM YaCTH.
Peanuzanus B nucriummze «Mukpoouosorus» tpedbopanuit ®I'OC BO u yueOHOro
r1aHa no HampasieHuto 35.03.04 Arponomus



TpeOoBanusi Kk pe3yjbTaTaM OCBOEHHUS] AMCHUILUIMHBI: V3ydyeHue IaHHOM
y4eOHOM NMCLMIUIMHBI HAMpaBlieHO Ha (opMupoBaHHE y OOyYarOMIMXCS OOILEnpo-
deccuonanpHol (OI1K - 1), KOMIETeHITUH.

Kpatkoe cogep:kanue IuCHUNIHHBI:

Mukpobuosnorus - QyHIaMeHTalbHasg OMOJOTUYECKasi Hayka, (GopMHUpYIOLIas
HAy4YHOE MHUPOBO33PEHHE CIIEHUATUCTA, 3aHUMAIOIIIET0Cs] BOIIPOCAMH T€HETHUKHU, Ce-
JEKIIUU U (PUTOCAHUTAPHOTO KOHTPOJIS, TOMOTAI0Iasl aHaJTU3UPOBATh CIOKHBIE OHO-
JIOTUYECKHE TPOLECCHl B MPUPOJIE, CEIbCKOXO3SMCTBEHHOM MPOU3BOACTBE. BCE 31O
OTpeNeNsieT BaXHOCTh Kypca MHKPOOHMOJOTHH [JIsl CTYACHTOB arpoOHOMHUYECKHX,
CIIEHUAIIBHOCTEM.

Ha 3aHATHAX CTYIZEHTHI NPHUOOPETAIOT TEOPETHUECKHE 3HAHWUS 1O OCHOBaM
o0IIel U CeTbCKOX03IUCTBEHHON MHUKPOOHOJIOTHH U YMEHHUI HCIONIb30BaHUS MOTY-
YEHHBIX 3HAHUU AJISl PEIICHHUS MPAKTHUECKHUX 3a/1a4 CeTbCKOX03iCTBEHHOTO MPOU3-
BOoAICTBA. OCOOEHHOCTHIO JUCHMIUIUHBI «MUKpPOOUOIOTHS» SIBISETCA HAIUYUE JI
MPaKTUKyMa, B PE3yJIbTaTe€ BBIMIOJHEHHUS] KOTOPOro OakallaBp JOJKEH MOJIYYHUTh
HABBIKM TOJIH30BaHUs MPUOOpaMU U 000PYOBAHHUEM U OBJIAJIETh METOJAMU MUKPO-
OMOJOTUYECKUX HCCeAOBaHUN. BOIBIIMHCTBO 3aHSITHI TTPOBOJIUTCS B MHTEPAKTHUB-
HOU (opMe (paboTa B MaNbIX TPYIIAX, JUCKYCCHS).

O01asi TPy10eMKOCTh AMCUUILIMHBI: cocTaBisgeT 108 4. (3 3au. ex.)
IIpoMeskyTOUYHBI KOHTPOJIbL: IPOBOJUTCA B (hOpME IK3aMEHA



1 Ileau ocBOeHUS AUCHUILINHbI

Lenpro ocBoeHUsT TUCHUTUTHMHBI « MUKpoOUonorus» siBisieTcs: GOpMUpOBAHUE Y
CTyJIeHTa KoMmIuiekca obmenpodeccuoHanbHbix KomiereHui (OIIK-1.1; OIIK-1.2;
OIIK-1.3) obecneunBaromux (HOpMHUPOBAHUE COBPEMEHHBIX NPE/ICTABICHUN, TEOpe-
TUYECKUX U TPAKTUYCCKUX 3HAHUN, TPHOOPETCHHE YMEHHUI W HABBIKOB B 00IAaCTH
o0IIelt U CeMbCKOXO03IUCTBEHHOW MHUKPOOWOJIOTHN W YMEHUE WCIIOB30BAHUS TTOJY-
YEHHBIX 3HAHUM JJISl PEIICHUS MPAKTUUYECKUX 3a7a4 CebCKOX035IHCTBEHHOTO MPOU3-
BOJICTBA.

Jucuuminaa «MukpoOroiIorusy npu3BaHa J1aTh 3HAHUS O CUCTEMAaTUKE, MOP-
dosoru U Pa3MHOKCHUHM OaKTepuid; B3aMMOOTHONICHHSIX MHUKPOOPTaHU3MOB U
OKpY’Karoliel cpe/ibl; B3aUMOOTHOIIICHUSIX MUKPOOPTAaHU3MOB MEXIy COO0H U ¢ Jpy-
TMMHU  CYIIIECTBAMH; METa0O0JIM3ME MHUKPOOPTaHU3MOB, MPEBPAIICHUSIX MHKPO-
OpraHu3MaMH COEAMHEHUH yriiepoja, a3oTa, pocdopa, cephl, Kejae3a U APYyTrux die-
MEHTOB; MOYBEHHBIX MUKPOOPTaHU3MaX; METO/IaX OIMpPEJeNICHUs UX COCTaBa U aKTHUB-
HOCTH; MOHATUSIX, IPUHIIMIAX U KOHIEMIUAX TOYBEHHOW MUKPOOMOJIOTUU U HKOJIO-
T'YH; POJIM TTIOUBEHHBIX MUKPOOPTAHU3MOB B IIJIOJIOPOJUU TTOYBBI; BIUSIHUM 00paboT-
KU MOYBBl U MUHEPAIbHBIX YJOOPEHUN Ha JESITENBHOCTh MUKPOOPTaHU3MOB; POJIU
MHUKPOOPTAaHU3MOB TIPU TOJTYYEHUH OPTaHWYECKHX YAOOPCHHH; O CHHTCTHYCCKHUX
XUMUYECKUX COCTUHEHUAX M WX JCTOKCUKAIIMA MHKPOOPTaHW3MaMH; AMHU(GUTHBIX
MUKPOOPraHu3Max JIMCThEB, CEMEHAX U 30HaX KOPHS pacTeHUil; 00 OCHOBaX MHUKPO-
OMOJIOTMYECKUX MPOU3BOACTB MPOIYKTOB U OHOIIPEnapaToB CEIbCKOX035HCTBEHHOTO
Ha3HAYEHU S, MUKPOOHOJIOTMH KOPMOB.

B pesynbpTare ocBoeHus kKypca 0akajgaBp JOKEH MOJYYUTh HABBIKUA TOJIH30-
BaHUs npubopaMu U 00OPYJAOBAHHUEM U OBJIAJIETh METOJAaMHU MHUKPOOHMOJIOTHYECKUX
uccienoBanuii. bakamaBp OJDKEH YMETh: MPUTOTOBUTH TMpemaparbl MHUKPO-
OpraHU3MOB; pa3Iu4aTh OCHOBHBIE (POPMBI OAKTEPHIl; TOTOBUTH M CTEPUIIM30BATH
MCKYCCTBEHHbBIC MUTATENIbHBIE CPEIbl U TIOCYY; MPOBOJUTh KOJIMYECTBEHHBIM ydeT
MUKpPOOPTaHU3MOB B Pa3IUYHBIX CyOCTpaTax; BBIIEISATH YUCThIE KYJIbTYphl OakTe-
puii, COpaXXHBAIOIUX KJIETYATKY, OKUCIISIFOIINX KUP U KIETYATKY, CHMOUOTHYECKUX
a30T(UKCATOPOB, AIMAO(PUIBHYIO MAJIOYKY; MPOBOAUTH KaUE€CTBEHHbBIE Pe-aKIUU Ha
NPOIYKTHI  JKU3HEACATCIIBHOCTH  MHUKPOOPTaHWU3MOB;,  IMPOBOAWTH  MHKPO-
OMOJIOTMYECKUM aHAJIU3 Pa3JIMYHBIX THUIIOB TOYB, MPOAYKTOB OMOKOHBEPCHUHU, OMpe-
JIeJICHUE YUCICHHOCTH AMU(PUTHBIX MHUKPOOPTaHU3MOB, OIIEHHWBAaTh KA4eCTBO 3€pHA,
KOPMOB ¥ OHOINpenapaToB M0 MUKPOOHOIOTHYECKUM MTOKA3aTENSIM.

2 MecTo IMCHUILIMHBI B Y4e0HOM mpoiecce

Hucruminaa «MukpoOuoiorus» BKIOUEHa B 00sa3aTenbHbli nepedeHs @PI'OC
BO, B nmukn auciumianH 6a30Boi yactu. Peanuzanus B auciuruimae «MukpoOroso-
rusi» TpedoBanuit ®I'OC BO u yuebHoro miana no Hanpasienuto 35.03.04 Arpono-
MUSL.

[IpenmecTByomuMu KypcaMu, Ha KOTOPBIX Oa3upyeTcst nucuuiuimaa Mukpo-
ounonorusy, sBistoTca: boranuka, Xumus, OCHOBBI ) KHUBOTHOBO/ICTBA.



Jucrumiraa «MHAKPOOHOJIOTHS SBJISETCS OCHOBOIOJIATAIOMICH TSI U3YICHUS
cienyronux auciuiuine: [louyBoBeeHne ¢ OCHOBaMH Teorpaduu modys, duromnaTo-
JIOTHS ¥ DHTOMOJIOTHS, IHTerpupoBanHas 3anura pacteHui, CenbCKOX03sIMCTBEHHAS
HKOJIOTHS, XpaHCHHE U ITepepadboTKa MPOTYKIIMA PAaCTEHUEBOCTBA.

OCo0EHHOCThIO JAUCIUILIMHBI SIBJISIETCS TO, YTO B Y4eOHOM Kypce MOMHMO
JICKIMHA TIPETYCMOTPEH OOJIBINON JTA00PATOPHBIA MPAKTUKYM, B KOTOPOM CTYJCHTBI
3HAKOMSITCS ¢ OCOOCHHOCTSIMH CTPOCHUS, PA3BUTHSI, MUTAHUS U KYJIbTUBUPOBAHUS
MUKpOOpraHu3MoB. OCBaMBalOT METOJbI YUE€Ta W BBIICICHUS YUCTHIX KYJIBTYP MUK-
pPOOpPTaHU3MOB. MOIEUPYIOT MPOIIECCHl TpaHCHOPMAIMK BEIIECTB B MPUpOJIE. 3Ha-
KOMSATCSI C WCTOJB30BAHMEM YEJIOBEKOM ITOJIE3HBIX CBOWCTB MHKPOOPTAHH3MOB B
MIPOMBITIUICHHOCTH, CEJIbCKOM XO03SHCTBE, MEIUITMHE M OXpaHe mpuposl. [loutn Bce
3aHSTHS TPOBOSITCS B MHTEPAKTUBHOU (popme (paboTa B MaNbIX TPYIIIax, TPYIIIOBOE
o0CyXeHue).

Pabouas nporpamma qucuuruinHbl « MUKPOOHUOIOTHSY JIJII MHBAJIUIOB U JIUII C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI pa3paldaThiBacTCs WHIUBUAYAJIBHO C
y4eTOM OCOOCHHOCTEH MCUXO(U3NIECKOT0 Pa3BUTHUS, WHIANBUIYAIHHBIX BO3MOYKHO-
CTEH U COCTOSTHUS 37I0POBbS TAKHX 00yYarOITUXCSI.

ATTecTarus CTYJEHTOB MPOBOJAUTCS B (hOpPME HUTOTOBOTO KOHTPOJIS IO JTUCIIH-
IJIMHE — DK3aMeHa.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIIIHHE,
COOTHECEHHBIX C IJIAHMPYEeMbIMH Pe3yJIbTATAMHU OCBOCHHUSA
o0pa3oBaTe/ILHOM MPOrPaMMBbI

N3yyenue naHHOW y4uyeOHOW AMCIMIUIMHBI HAIMpaBieHO Ha (HOPMHUPOBAHUE Y
obOyuarommuxcs odmenpodeccuonanbaoi kommnerenuu OINK - 1



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOW JUCIUNIMHBI

Tabmura 1

Kon Conepxxanue B pe3ynbTaTte uzydenus yaeOHOM TUCHUIIIIMHBI 00yYaromuecs
Ne . | HOuKaTopbl KOM-
KOMIIe- | KOMIIETCHITUHU (WU €€ o JTOJIKHBI:
/o [IETEHIINI
TEHLINN YaCcTH) 3HATh YMETb BJIAICTH
1 | OIIK-1 OIIK-1.1 OCHOBHBIE Pa3Jielibl CO-
BPEMEHHON MUKPOOHOJIO- | IPUMEHSATh HAy4YHbIC 3HA- | TEOPETUYECKUMU 3HAHU-
I'MH, UCTOPUIO PA3BUTHS HUS B 00J1aCTU MUKPO- MU JUCLMILIUHBI, Me-
CTIOCOOCH PEIIATE, THIIOBbIE Crioco0en pewary MI/I;< 061/11()))10151/1 0Jlb OHMOJIOTHH B e6HoI;1 u TOI[af/II/I Ila60Tb1 C ’n e
3azauu npodeccnonapHoir | 1HTOBPE SALAE IPO- MUK p061/10n0r1/11/1 ;3pKOM I OQ)GCCMOHa}JIIIII)Hoﬁ nes- | ma aTaMEI KJIETOK OIZ:
ACATCILHOCTH Ha 0CHOBE beccuonabolt Ae1 rmellzce OMOJOTUYECKHUX TeﬁbHOCTI/I OCYIIIECTBIISTh H_IC(I?TBJ'I}ITB MOKCK ;1 aIZa
snanit OCHOBHBIX 3akonop |~ 2B 7T 1E O 0P HayK, 0COOEHHOCTU MO IIOMCK U e;Han}IldlzlaI uH)O a3 uHpOpMAIHH O pa3
MATEMATITHECIIX 1 ecTe- S ohom vareaae. (I)O}JIIIE;FHH (1)I/ISI/IOJ'IOFI/II/IpI/I MAaIUu O Pa3BUTHHU eCTI()a BUTUU eCI;eCTIIISCHHOI;Ia
CTBECHHBIX HAyK C mpuMeHe- | <OHOB MAaTCMaTHHC- ’ P
HHeM I/IH(l)OpMaHI/IOHHO CKUX U €CTECTBEHHBIX | BOCIPOU3BCACHHS ITPOKaA- CTBCHHOHAY4YHOI'O 06pa- Y4YHOT'O 06pa30BaHI/I$I u
WOT, IPUHIIUIIBI KJIACCH- | 30BaHMsS U UCIIOJIb30BATh | CIOJB30BaTh B 00pa3o-
KOMMYHHKAITHOHHBIX TexHo- | 1aYK € IIPHMCHCHICM PHOT, TPHHIL . . p
O uH(OPMAIOHHO- ¢uKanyy, HOMEHKJIATypy, | B 00pa3oBaTeNbHOW U | BaTelIbHOU U Mpodeccu-
’ KOMMYHHKAIIHOHHBIX | CHCTEMATHKY, POJIb MUK~ | NPOMECCHOHALHOM Jesl- |  OHAJIBHOM JEATENBHO-
TEeXHOJIOTHH. POOpPraHnu3MoB B 3BOJIIO- TCIBbHOCTH. CTH.
LIMOHHOM IIpoliecce
2. | OIIK-1 OIIK-1.2 oTOuparth MpoOkl U Ipo-
CIOCOOEH pelIaTh TUIIOBBIE
. BOJIUTDH aHAJIU3 MIOYBEH-
3aJjauu Mpo(ecCHOHATBHOM
Hcnons3yeT 3HaHUA HBIX 00pa310B; BBINOJI-
NeSITeIbHOCTH Ha OCHOBE .
y OCHOBHBIX 3aKOHOB OMOJIOTHIO MUKPOOpTa- HSTh MUKPOOHOJIOTHYE- | OpraHu3anueil pabot mo
3HAaHUH OCHOBHBIX 3aKOHOB .
MaTeMaTHYECKUX U HU3MOB, IIPEBpAIICHNE CKM aHaJIM3 MOYB; UC- | MPUMEHEHUI0 OMOJIOTH-
MaTeMaTHYeCKHUX U ecTe-
CCTECTBCHHBIX HAYK | MHUKPOOPraHHW3MaMH pa3- | MOJIb30BATh MUKPOOUOJIO- | YECKUX CPEJICTB 3aIUTHI
CTBEHHBIX HayK C IPUMEHE- N .
JUISI peIlIeHus CTaH- JMYHBIX COETUHEHUI rMYeCKHUe TEXHOJIOTHH B pacTeHuit
HUEM UHPOPMAITMOHHO-
JApTHBIX 33J]1a4 B ar- IIPAKTUKE IPOU3BOJCTBA U
KOMMYHUKAI[MOHHBIX TEXHO-
O pPOHOMUU nepepaboTKU CeNbCKOXO-
’ 351ICTBEHHOM ITPOIYKLIUH
3. | OIIK-1 | cnocobeH peniaTh THITOBBIE OIlK-1.3 nH(OPMAIIOHHO- penarh CTAaHAAPTHBIE 3a- | HABBIKAMH IIPUMEHEHHUS




KOMMYHHUKAIIMOHHBIX TCX-

nauu npodeccuoHanbHOM | MH(OPMALIMOHHO- KOM-
JESATEIbHOCTH C PUME- | MyYHUKAIIMOHHBIX TEXHO-
JIOTHH 1715 peuIeHus 3a-

3a7a4u NpoQecCHOHATBHON
JesITeIbHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U eCcTe-
CTBEHHBIX HAayK C IPUMEHE-
HUEM HH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHO-

JIOTHii;

[Tpumensier undop-
MaIMOHHOKOMMYHH-
Kal[MOHHBIE TEXHOJIO-
TMH B PEIICHUH TUIIO-
BBIX 33/1a4 B 00J1aCTH
arpoOHOMHUU

HOJIOI'NH

HEHUEM HHPOPMAIIMOHHO-
nad npohecCuoHaTbHOM

KOMMYHUKAIITMOHHBIX TCX-
HOJIOTHI JACATCIIBHOCTH




4. CTpyKTypa M coep:KaHue JUCUUIINHbBI

4.1 PacnpenesieHue TPy10EMKOCTH IMCHUIIJIMHBI 10 BUAAM PadoT

O6miast TpyIOEMKOCTh JAUCHUILIMHBI cocTaBisier 3 3au.en. (108 wacoB), ux
pacmpeneneHue o BUaaM padoT MpeACTaBICHO B Ta0uIe 2.

Tabnuma 2
PacnpeneﬂeHne prI[OéMKOCTI/I AUCHUIIJIMHBI 110 BUJIaM paﬁoT o cEMeCTpam
TpyroémkocTh
Buj yueoHoii padoThl B T.4. 110 CEMeCTPaM
yac. >
OO01ast TPy10éMKOCTb TUCIUILINHEI 110 YI€OHOMY TUIaHy 108 108
1. KonrakTHas padora: 50,4 50,4
AynuTopHasi paboTa 50,4 50,4
8 MoMm uucue:
nexyuu (J1) 16 16
Ipaxmuueckue 3ansmus (I1P) 32 32
KOHCYIbmayuu nepeo 3K3aMeHOM 2 2
KOHMAKMHAs paboma Ha npomedHcymoyHoM KOHmpoe 04 0.4
(KPA) ' ’
2. CamocrositesqibHasi pa6ora (CPC) 57,6 57,6
camocmosimenvbHoe uzyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYuoOHH020 Mamepuaid u
Mamepuana y4eOHUK08 u yueOHbIX nocoodutl, n0020MmoeKa K 33 33
NPAKMUYECKUM 3AHAMUAM, BONPOCHL K KOHMPOIbHbIM Pa-
bomam, u m.o.)
Ilooecomoska k aK3ameHy (KOHMpPOJb) 24,6 24,6
Bu npomMeKyTOYHOT0 KOHTPOJISI: JK3aMeH
4.2 ConepxxaHue TUCHHUIINHBI
Tabmuua 3

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

AynuTopHasi padora Bieayn
HanmeHoBanue Pa3/IesioB U TeM JHCHHILTH | B TOpHAs
(YkpynHEHO) JI NP | IIKP | pabora
CP
Beenenne. Tema Nel Ucropus, 00bexT, 5 5 5 1
METOJIbI ¥ 33]1a41 MUKPOOHOJIOTHH.
Paznea 1 «O01mass MUKPOOHOJIOTHSD) 70 12 28 30
Tema Ne 2 Ctpykrypa OakTepuanbHO
kjeTKu. [IpuHnuns! knaccupukanum 13 2 6 5
MIPOKAPUOT
Tema Ne 3 MUkpoopraHu3mMbI-3yKapuOThI 9 ) ) 5
(rpulbI, BOIOPOCIIH, POCTEHIITHE)
Tema Ne 4. MeTa0bo13M MUKPOOPTaHU3MOB 13 2 6 5
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AynuTopHasi pagora

Bueayau
HaumenoBanmue pa3iesioB H TeM TUCHMILIUH Beero TOpPHasi
(YKpyTiHEHO) JI P | IIKP | pabora
CP
Tema Ne 5 Biusinue hakTopoB BHEITHEH
Cpeabl HA MUKPOOPTaHU3Mbl. JKOJIOTHS 9 2 2 5

MUKPOOPIraHU3MOB.

Tema Ne 6. [IpeBpatienue coeIMHEHUI
yriiepoaa MUKpooprannzMmamu. OCHOBHbBIE 13 2 6 5
OpOAMIIbHBIE U OKUCIIUTENbHBIE POIECCHI.

Tema Ne 7. IlpeBpamieHue MHKpPOOpPraHU3-

. 13 2 6 5
MaMH COeIMHEHUM a3ota, hocdopa, cepsl.
Pa3nen 2 Cenbckoxo3siicTBeHHAS 6 5 5 »
MHUKPOOHO0JIOT Ul
Tema Ne 8 HMcnonp3oBaHne MHKpPOOpPraHu3-
MOB B TEXHOJIOTHSX CEJIbCKOXO3SIMCTBEHHOTO 6 2 2 2
TIPOU3BOJICTBA.
Konumaxmmnas pa60ma HA NPOMENCYMOYHOM KOH- 0 4 O 4
mpone (KPA) ' ’
Koncynomayus neped sxzamerom 2 2
Iloocomoska k 3K3ameHy (KOHmMpPOb) 24,6 2 24,6
Bcero 3a 3 cemectp 108 16 32 2,4 57,6
HToro mo nucuunjanHe 108 16 32 2,4 57,6

Beenenne Tema Nel VicTopusi, 00bEKT, METOJIBI M 33J1a4 MUKPOOHOJIOTHH.

Ucropust mukpobuonoruu. OTKpbITHE MUKpPOOprann3mMoB AHToHU Ban JleBeH-
rykoM. [lepuon GeccucTeMHbIX HAOMIOEHUN («OMUCATEIbHBIN MEPUOI» B PA3BUTHH
mukpoouonorun). Otkpeitus Jlyn [lactepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KPBITHE MPUPOJLI OpOoXKeHUs, BO30yIuTean OoJyie3HEH, MpuMeHeHne BakiuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BUTUU MHUKpoOuosioruu. Padorer P.Koxa, .. Meu-
HUKOBA. POJIb OTEUECTBEHHBIX YUEHBIX B PA3BUTUU MUKPOOUOJIOTHUH.

Oco06eHHOCTH U CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIbI U 33/1a4d MUK-
pobuosioruu

Paznen 1 «O01mass MUKpPOOHOIOT MDY

Tema Ne 2 Ctpykrypa OakTepuanbHON KieTKu. [IpuHuumbl kiaccudukanuu
MPOKAPUOT

MukpoopraHu3mbl — MPOKAPUOTHI U JYKAPUOTHI, UX OCHOBHBIC Pa3IUUMS.
Mopdonorus 6akrepuii, CTpoenue kietok 0aktepuii, Kinerounsie CTpyKTypbl OakTe-
puii: Kancysbl (U CIM3UCTBIE CIOM), KIIETOYHBIE CTEHKU T'PAMIIOJI0KUTEIbHBIX U Tpa-
MOTPHUIIATEILHBIX OaKTepuii, KJIeTo4Has MeMmOpaHa, XryTuku, GpumOpuu (muim) y
OakTepuil. BrumroueHus, ©X XUMHUYECKUN COCTaB U (PYHKIIMU. DHIOCIOPHI U JIPYTHE
nokosimuecss Gopmsl npokapuoT. Poct u pazmuoxkenue Oakrepuil. CriocoObl pas-
MHOKCHHS OaKTEPHIA.

Tema Ne 3 Mukpoopranu3MbI-3yKapruoThl (TpUObI, BOJIOPOCIH, MPOCTEHIIINE)
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I'pubsl. Uctopus mzydenus rpuboB. OOmmias xapakTepucTHKa, 0COOECHHOCTH
CTpOeHus1, pa3MHOKeHHsl. CXOJCTBA U pa3inyusi TpUOOB C PACTEHUSMU U KUBOTHBI-
MU. 3HaUYEHUE B MPUPO/JIE U )KU3HU YEJIOBEKA.

Bonopocnu. Pactipoctpanenue B pupo/ie, 001ias XapakTeprucTruka, CTpOeHHUE,
pa3MHOXKEHHE. 3HaUEHUE B MMPUPOJIE U )KU3HU YeJIOBEKA.

[Ipocreiimme. OOmas xapakTepUCTUKA, OCOOCHHOCTH MUTaHUs, pacrpocTpa-
HEHHE.

Campotpodubie u mapazutudeckue ¢Gopmbl. CUCTeMaTHKa, XapaKTEpUCTHKA
OTJEJIbHBIX CUCTEMATHUECKUX TPYIIIL.

Tema Ne 4. MeTabomm3M MUKPOOPTaHU3MOB

XUMUYECKUH COCTaB KJIETOK MHUKPOOPTaHMU3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTh OT yCIIOBUHU cpenbl. PazHooOpasue moTpeOHOCTEH B MCTOYHUKAX MUTAHUS Y
MUKpOOpranu3MoB. CrocoObl MHUTAHWUA W TOCTYIJICHHE MHUTATEIbHBIX BEIIECTB B
KIeTky. Mcrnonp3oBaHue MUKPOOpPraHU3MaMU UCTOYHHUKOB yriieposia. ABTOTpO(bI U
rerepoTpodsl. POTOCHUHTE3 (OKCUTEHHBIM M aHOKCUTEHHBIN) U XEMOCHUHTE3 Y MUKPO-
opranu3moB. OtkpeiTue xemocunteza C.H.Bunorpanckum. Jlutotpodsl u opraHo-
Tpodsl. CanipoTpodsl, maparpodsl, Mukcotpodsl. Mictounuku azora, hocdopa, cepsl.
[ToTpeOHOCTH B Kele3e, Kaluu, KaIbIIUH, MUKPODJIEMEHTaX, BUTAMUHAX .

[Tonstue o pepmenTax, ux knaccuduxanus 1 ocobeHHocTH. Posb pepmMeHTOB
B JKM3HEACITEILHOCTH MHUKPOOPTaHU3MOB. DK30- M dHAODepMeHTh. KoHCTUTYTHB-
HbIE U aJjaTUBHBIC (MHIYyLMOenbHbIe) pepMmeHThl. Jlokanuzanus GepMeHTOB B KJIET-
ke. Mcnonb3oBanne (epMEHTOB YETOBEKOM B PA3MUYHBIX OTPACIAX HAPOIHOTO XO-
3SIMCTBA.

KynpTuBupoBanue MUKpPOOPraHW3MOB. UWcTas ¥ HAKOMUTENIbHAS KYJIbTYPHI.
DOnextuBHBIE cpenbl. CHCTEMBI KyIbTUBUPOBAHUS MUKPOOPTaHNU3MOB.

CriocoObl  TIONMy4YeHUS] MHUKPOOpPTaHM3MaMH JSHEPTUU: OpOoXEHHE, IbIXaHHE,
aHa’poOHoe npixanue. AT® — 1eHTpPOOOIUT KIETKH U CIocoObl €€ 00pa3oBaHUS:
cybctpatHoe (ochoprimpoBaHre — TJIMKOJIU3 M cxema OMjeHa — Meiieproda —
[Tapnaca (OMII); oxucnurensHoe (ochopmimupoBanue — 1ukia Kpebca umu muxi
Tpukap6oHoBbIX KucioT (IL[TK) u anekrpontpancnoptHas nemns (3TL).

Cx0/CTBO U paznuyuue OpOKEHUs, JTbIXaHus, aHadPOOHOTO JbixaHus. [ mnkonus3
y 9YKapuoT (BBICHIMX OPTraHU3MOB) M Pa3HOO00Opa3re aHadpOOHBIX MyTEeH y MUKPOOP-
raHU3MOB: TJIMKOJU3, MeHTo30(ocharHblii myTh, nyTh DHTHEpa — [ynoposa. Xu-
Mu3M adpobOHoro apixanus: cxema OMII, LITK, OTILI.

Tema Ne S5 Bnusinue ¢pakTopoB BHEIIHEH cpeabl HA MUKPOOPraHU3MbI. DKOJIO-
THSl MUKPOOPTaHH3MOB.

AbGuotnueckue U onotuyeckue paxropbl. AdnoTnyeckue (QakTopbl. 3aBUCHU-
MOCTh MHUKPOOPTaHMU3MOB OT BOJHOTO pexuma cpefpl. OCMOTHUYECKOE IaBJICHHE
KJIETKH Y Pa3HbIX TPYIINT MHKPOOPTAHU3MOB M MX OTHOIICHHWE K Pa3HBIM YpPOBHSIM
BiakHocTH cpeapl. Ocmoduisl u ramoduisl. X pacnpocTpaneHue M MpakTHYIECKOe
3HaueHue. Kpurnueckue temmnepaTypHble TOYKHA B KU3HEIEATEILHOCTH MUKpPOOpPTa-
HU3MOB. Me3obuiuibl, NCUXpoduiibl, TCUXPOTPOdbI, TEPMODHIBI, AKCTPEMaATBLHO
TepMOPUIBHBIC W DKCTPEMAIBHO TMCUXPOPMIbHBIE (OpMBI. BiusHue KUCIOTHOCTH
CpeIbl Ha pa3BUTHE OTAEIBHBIX MHUKpoOpraHuzMoB. Kputuueckue 3Hauenus pH B
KHU3HEICATEIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auuaopuibl u
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sKCTpeMasbHbie aua0Puibl. OTHOIIEHME MUKPOOPTaHU3MOB K KHCIOPOLY. A3pOoObI
1 aHadpoObl ((haKyJIbTaTUBHBIC U OOJIMTATHBIC).

buotnueckue ¢dakTopsl (B3aMMOOTHOUIEHUS! MUKPOOPTaHU3MOB MEXIY COOOit
U JIpyTUMU CYIIECTBaMHM). B3auMoOTHOIIEHHUST MEXIy OpraHu3MaMu: Tpouueckas u
aJJIeJIOXMMUYECKasi pUpoa B3auMocBsizeil. Helitpanusm, myTyanusm (IpoToKooIie-
panus, cuMOHM03), KOMMEHCAIN3M, aKTUBHAs KOHKYPEHIIUS, Mapa3uTu3M, MeTabuos,
cuHTpO(dUs (MUKPOOPTaHU3MBI PyOI1a )KBaYHBIX KUBOTHBIX). CHMOMO03 ¥ aHTarOHU3M
MEXIy MPOKAPUOTaMH U dyKapuoTamHu. [IpakTHdeckoe MCIoJb30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SMCTBE ¥ METUIIMHE.

MukpoopraHu3Mbl TTOYBBI, BOABI U BO3TyXa.

Tema Ne 6. IlpeBpaiieHue coequHEeHHI yriepoaa MUKpoopraHuzmamMu. Oc-
HOBHBIC OPOJIMIILHBIC U OKUCIUTEIBHBIC TPOIIECCHI.

3HaueHue MPOIECCOB MPEBPAIICHUS YTIACPOACOACPKAIINUX BEIIECTB B KPYro-
BOPOTE yrjepoja B MPUPOJIE U POJIb MUKPOOPTAaHU3MOB B pacrajieé OpraHuuecKoro
BeriectBa. [Iporiecchl OpoxkeHui, BbI3biBaeMble OakTepusMu poga Clostridium. Mac-
JITHOKUCIIOE U alleTOHOOYTWSIOBOE OposkeHMs. 3HAUCHHE B MPHUPOJIE, CEIbCKOM XO-
3SICTBE, MPOMBINLIEHHOCTH. OCHOBHBIE CBOMCTBA BO30yAMTENEH ITHX IMPOIIECCOB
(oOnuraTHbI aHAAPOOMO3, «BCESAHOCTDY B OTHOIICHUH UCTOYHUKOB YTIEpoia U Jp.)
MacnsHokucaoe OpokKeHHEe MEeKTHHOBBIX BelnecTB. bakrepum poma Clostridium u
OpOXKEHUE 1IEIIITIOJIO3bI.

Hemonroe okwclIeHHe YIJIEBOJIOB M JAPYTUX OPTaHUYECKUX COCAUHEHUN MUK-
poopraHu3MaMu ¢ 00pa30BaHUEM KHUCTIOT.

AnpobHOEe pasnokeHue meutono3bl. llemmono3opaspymaromme 6akTepun u
rpuOBI-BO30YIUTENN TIpOIlecca pa3pylieHusT HEeJUToa03bl. OKUCICHHE MHUKpPOOpTa-
HU3MaM{ TE€MHUILIEJUTI0N03, JUTHUHA, KUpPA, YIIIeBOJA0po10B, Bo3Oyaurenn u 3Have-
HUE 3TUX MPOIIECCOB.

Tema Ne 7. [IpeBpamienne MUKpoOpraHU3MaMu COEAMHEHUN a30Ta, Gocdopa,
Cephl.

Tpancopmarius azoTcomepkaliux COCTUHEHUN: MHUHEpaiu3aius (aMMOHU-
dbukarnys), HuTpudukanus, IeHUTpuUKaus u ouosoruyeckas pukcaus azoTa.

3HaueHUEe MHUHEPATU3ANN OPraHUYECKUX COCIMHEHUN, COAepKaluX a3oT
(OenkoB, HYKJICMHOBBIX KUCIOT | 1p.). Pa3nokeHne OEIKOBBIX BEIIECTB B adPOOHBIX
¥ aHa3POOHBIX YCIOBHsIX. Bo30yauTenu nporecca MUHEpaTU3aIlHH.

[Tponeccol HUTpUBUKaIuu 1 aeHuTpudukanuu. OKUciIeHne aMMHaKa B a30TH-
CTYIO M a30THYIO KUCJOTHI (TiepBasi U BTopas (a3pl HUTpUUKaun). XeMOaBTOTPOP-
Has npupoja npouecca. Padots C.H.BuHorpaackoro mo u3ydeHuro Mnporecca HUT-
pudUKauu U OTKPBITHS ABJICHUSI XeMOCHHTe3a. Bo30ynurenu nponecca. DHepreTu-
Ka MepBoil 1 BTopoi (azbl mporiecca. ['ereporpodHas HuTpuduKarus.

BoccranoBneHne HUTPATOB U HUTPUTOB C 00pA30BaHUEM MOJIEKYJISIPHOTO a30-
Ta (neHuTpuduKanys). ACCUMUISIIMOHHAS U JTUCCUMUIISIIMOHHAS HUTPATPEIYKIIHSI.
3HadeHue dTUX mpoleccoB, Bo30ynurenu nporecca AeHUTpUPUKAIINN.

buonornueckas dukcanus azora. buonorudeckas u abuonorudeckas (uxca-
1us arMocepHoro azora. MacmtaObl 1 3HaYECHUE OMOJIOTHYECKON (PUKCAINH B TIPU-
pone. @ukcanusa azota arMocdepbl MUKpoopranuzMamMu. CBOOOAHOKHUBYIIUE, aCCO-
IMATUBHBIE 1 CUMOMOTHYECKHE a30T(PUKCATOPHI — a3pOOHbBIE U aHA3POOHBIEC (DOPMBL.
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CumbuoTudeckas azordukcaius y 6000BbIx pacteHuil. KityOeHbkoBbIE OaKTe-
puu (pu300uu), UX CBOMCTBA: CHIEUU(PUUYHOCTH, BUPYIECHTHOCTb, aKTUBHOCTb, KOHKY-
peHTHOCTIOCOOHOCTh. CUMOMOTHYECKas! a30T(PUKCALMS Y PACTEHUN, HE OTHOCSAIIUXCS
K 000OBBIM (JIpEBECHBIX, KyCTAPHUKOBBIX, TPABSIHUCTHIX ).

[IpeBpanienre MUKpoopranu3dmMamu coeauHeHuit docdopa. Poib Mukpoopra-
HU3MOB B BBICBOOOXJICHUH KUCJIOTHI U3 OpraHu4eckux ¢ochopcoaepaniux coeau-
HEHUil 1 uB niepeBojie (ochaToB B pacTBOPUMOE COCTOsIHUE. bronornueckoe CBS3bI-
Banne pochopa. Pors MukpoopranuzmMoB B pochopHOM MTUTAHUHU PACTCHU.

KpyroBopot cepsl B ipupoie. AccuMusiiMoHHas cynbharpenykius. O6paszo-
BaHUE CEPOBOJIOPO/A M3 CEPOCOJAEPKAIIUX OpraHMYeCKHX coequHeHuit. OOpa3oBa-
HUE CEPOBOAOPOJIa U3 MUHEPATBHBIX COCTUHEHUN (CYIh(AaTOB) 1 MUKPOOPTAHU3MBI,
BBI3BIBAIOIINE 3TU Mpoiiecchl. OKMCIeHNEe MUKPOOPTaHU3MaMH CEPOBOIOPOA B CEpy
U cepHyto kuciorty, CepoOakTepuu U THOHOBBIE OAKTEPUH.

Pa3znen 2 «CesibCKOX0351iICTBEHHAS! MUKPOOHOJIOTHSD)

Tema Ne 8 Vicnonb3oBaHre MUKPOOPTAHU3MOB B TEXHOJIOTUSIX CEIBCKOXO35HCTBEH-
HOTO NPOU3BOJICTBA.

[TouBeHHBIE MUKPOOpPraHU3MbI. METObI ONPECICHHS UX COCTaBa U aKTHUBHO-
ctd. Poip MUKpOOpraHu3MoB B MOYBOOOPA30BaHUU U TUIOAOPOAUU. MUKpPOOHBIE 11e-
HO3bI PA3JIMYHBIX TUIOB MOYB. BiusHUE arponpueMoB Ha MOYBEHHBIE MHKPOOpPTa-
HU3MBL.

MukpoopraHu3Mbl 30HBI KOPHS M UX BIHMSHUE Ha pacTeHus. CHUMON03 MUKPO-
OpraHu3MoOB W pacTteHuid. Mukopuza pacteHuil. DnudurtHas Mmukpodiaopa. Poib
AMUGUTHBIX MUKPOOPTAaHW3MOB IIPH XpaHEHUW ypokas. Pa3BuTHe Ha pacTCHHSX
TOKCUTE€HHBIX T'pUOOB.

buonpemnapaTsl, TOBBIIAIOIINE TJIOOPOINE MTOYB U YIYUIIAIOIINE POCT U pa3-
BUTHE pacTeHUN. METOIbI MPUTOTOBJICHUS W UCIIOJIB30BAHUS OaKTePUANTBHBIX Y100-
peHuil Ha OCHOBE a30THUKCUPYIOMHUX, (OCHATMOOMINYIOMIHNX U Ap. OaKTepuil.

Hcrnonb3oBaHne MUKPOOPTAaHU3MOB M UX METAOOIUTOB JIsl 3aIUTHl PACTCHUM
OT BO30yauTeINel 00JIe3HEN 1 HACEKOMBIX BPEIUTEIICH.

Hcnonp30BaHne MOJIOYHOKHUCIIOTO OpOoXKEeHHsI B KOPMOIpou3BoacTBe. Cuitoco-
BaHME M CeHaxupoBaHue. [[poxxkeBanue kopMoB. [IpuMeHeHne MeTO/I0B OMOKOH-
BEPCHUH B CEITLCKOM XO35HCTBE.
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4.2 CopepxaHue JIeKIUIA, IPAKTUYECKUX 3aHATHI 1 KOHTPOJIbHBIX

MEpPONPUATHHI
Tabnuna 4
®opmupye
. Bun
Ne Ne 1 Ha3BaHmMe JeKIUid, MbIe KoJa-Bo
Ne Tembl o KOHTPOJILHOTO
n/n NPAKTUYCCKHUX 3aHATHH KOMIICTECHII qacoB
MeponpusiTUst
nun
Jlexkust 1. Uctopusi, 0OBEKT,
METOAbI U 3a7auu Mukpobuo- | OIIK -1 2
Tema 1. | sorun.
Ucrtopus,
OOBEKT,
1. METOJIBI U
3ajaun [TpakTnueckast pabora Ne 1.
MHKpO6Ho- | MHUKpoOHoIoriieckas j1abo-
aTopus W IpaBuiia pabOThI B
HoTE: ieﬁ pCT oﬁcpTBo Mni OCKOTIa L
Yerp P OIIK -1 | BbITOJIHEHUS 2
U €r0 XapakTEepUCTUKH. Tex-
u 3ammra I1P.
HUKAa MPUTOTOBJIEHUS OakTe-
pHUATBHBIX TPErnapaToB U TEX-
HHKa MUKPOKOTMPOBAHUS
Paszpnes 1. «O0mas MUKpOOHOJIOTHS»
Jlexuus 2. Ctpykrypa Oakre-
puansHOM kietku. [Ipunnumner | OINK -1 2
KJIacCU(UKAIIMU TPOKAPUOT.
[Ipaktrueckast pabota No2.
Tema Ne2 | M3ydyeHue oCHOBHBIX MOpGO Konrpos
Cr KT- a norynquKHx TUTIOB MUK IZ)o ONK—1 | Bemonsexnus 2
PYKTYP poop n 3amura [ 1P
OakTepu- raHu3MoB (OakTepun).
o | 2IBHOH IIpakTuueckas padota Ne 3.
KJICTKH. N3ydyeHne OCHOBHBIX MOp(Qo-
[TpunIMTIBI KonTpos
JIOTUYECKUX THUIIOB MHKPOOP-
KIaccupu- OIIK —1 | Bemoanenus | 1,84
raHu3MoB  (QaKTMHOMHUIIETHI, U saura TIP
KaltMM 1IPO- | yrpgpockonnyeckne  TPHOBI, H '
KapHor. JPOXIKH M BOJIOPOCITH).
KoutponbHas TectoBast pabo-
Ta «YCTPOMCTBO MHUKPOCKOIIA TectupoBa-
P P OIK — 1 P 0,16
U TEXHUKAa MHUKPOKOIUPOBA- HUE
HUSD)
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dopmupye

. Bu
Ne Ne u Ha3BaHuMe JeKUuid, Mbl€ A Koua-Bo
Ne Tembl1 o KOHTPOJIBHOI'O
n/n NPAKTUYCCKHUX 3aHATHH KOMIICTECHII qacoB
MeponpusiTUst
nun
[IpakTyeckas padora No4.
. Kontpons
BoisiBieHne  BKJIIOYEHHH B
BBITIOJTHCHUS 2
KJIETKaX  MUKPOOPTaHU3MOB.
v 3amuta [1P.
Oxkpacka crop.
Jlexuust 3. MUKpOOpraHU3MbI-
ayKapuoThl (rpudsl, Bogopoc- | OIIK -1 2
Tema 3. JI1, IPOCTEHIIINE)
Muxpoop- [Tpaktuueckast pabora Ne 5.
TaHU3MBI- | ToqroroBka K MHKPOOHOIIO- KonTtposs
OYKapuoOThl | rpygeckomy moceBy. Koiuro- BBITTOJTHEHUS
(rpuGBI OIIK -1 1,84
PHOEL, kBuyM  «Mopdonoruss  u [1P., xoswt0-
BOMOPOCIH, | crpykTypa  OakTepHaTbHOM KBUYM
1IpOCTCH- KJIICTKH.
mme) TectoBast KOHTpOJIBHAST pabo-
TectupoBa-
Ta «Moponorust u CTpykrypa e 0,16
OaKkTepUabHON KIICTKN.
Jlexuust 4. MeTtaboyii3mM MHK-
1 OIIK — 1 2
pOOpPraHU3MOB
Kontpons
[Ipaktuueckass pabora Ne6. P
MukpoOHMOIOrHYeCKU  aHa TpOBCACHHA
P OIIK -1 | mukpoOuoo- 2
JU3 Pa3IMYHBIX CyOCTpaToB
TUYECKOTO
(mouBa, pacTeHue).
1I0CEBa.
[Ipaktuueckass pabdora No7
KosmnuecTBeHHBIM ydeT dwuc- KonTpons
JIEHHOCTH MHKPOOPraHU3MOB PaBUIIHHO-
Tema Ne 4. poop onk-1 |"P 2
MeTaGo- B pa3Nu4HBIX cyOcTpaTtax (pe- CTH MPOBEJIE-
sM Muk- | 3YPTaTHI vnoceBa). Brinene- HUS ydeTa
HUE YUCTOU KYJIbTYPHI.
poopra- © AMCTON KyNbTyp
HU3MOB.
[Ipaktuyeckass pabora NeS§.
AHanu3 BBIICJICHHOW YHCTOU Kontposnb
KynbTypel. Okpacka KynbeTy- | OIIK -5 | mpaBuiibHO- 184
pel mo I'pamy. Omnpenenenmne | I[IK-3 | cTu BeImON- ’
YYBCTBUTEIILHOCTH MHUKPOOP- HeHus [1P
TaHU3MOB K aHTHOUOTUKAM.
KoutponbHas TectoBast pabo-
P P OIIK—-1 | Tecrupona-
ta «[luTanne MUKpoOpraHu3- e 0,16
MOB)
3 Tema Ne 5. | Jlexkiusa Ne 5 Bmustaue daxro- | OIIK — 1 2
Bimsinue POB BHEIIHEW Cpelbl HA MMK-
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dopmupye

Bun

Ne Ne u Ha3BaHuMe JeKUuid, Mbl€ Koua-Bo
Ne Tembl1 o KOHTPOJIBHOI'O
n/n NPAKTUYCCKHUX 3aHATHH KOMIICTECHI JacoB
MepOonpusTUsA
HH
(GakTOpoB | pOOPraHU3MBI. Dxonorus
BHEIIIHEN MHUKPOOPTraHU3MOB.
Cpelbl Ha [IpakTuyeckas pabora Ne 9
MHUKPOOp- | OLleHKa  YyBCTBHUTEJIHHOCTH
TaHU3MBL. YUCTON KYJIbTYpbl K aHTHOMO- Kontpons
DKOJIOTHSI | THKAM. OIK _ 1 | BPIIO/HEHNS
Mukpoop- | KomnmokBuym «Bnusiaue dak- W 3a11uTa 1,84
raHU3MOB. | TOPOB BHEIIHEHM Cpeapl Ha I1P., xomo-
MUKpoopranusmsl. [lutanue u KBUYM.
(dbepMeHTBl ~ MHKPOOpPraHu3-
MOB.
Koutponwshas pabora «Iluta-
KonTtponpHas
TEJIbHBIE CpPEAbl U METOJbI 0,16
pabota
CTEPUIN3ALII
Jlekuus 6. IIpeBpaiienue co-
€AUHEHUN yTiIepoJa MHKpO-
OpraHu3Mamu. OcHoBupie | OIIK -1 2
OpOIUIbHBIE W OKHUCIUTENb-
HBIE MPOLECCHI.
[Ipaktrueckas padora Ne 10.
MoaenupoBaHue TpoIeccoB Kontposb
T 6 CIIUPTOBOTO, MACISIHOKHCJIO- OIIK-1 | BBIIOJHEHUS 2
ema 6.
ro, YKCYCHOKHCJIOTO Opoxe- v 3amuTa [1P
[Ipespamie- o
HUN U OpOKEHUS TEIUTIOIO3bI
HUE COENIH- 0 6ota N L1
[ o
HeHMi yT- PpaKTquCKaﬂ padora Ne 11.
€3yJIbTaThl CIIUPTOBOTO
H1epoAd MaC}J]'ISIHOKI/ICJ'IOF(f KC C;IO Korrrpors
MUKPOOP- CHOTTOr0 6 O)KeHI’/II?/'II I_E]OCTEI OIIK -1 | BBIIOJHCHHS 1,84
raHu3MaMHU. M p ) u 3amurta [ 1P
OCHOBHEIC IgOBKa OJIOUHOKHCIIOTO
KEHUS.
Opoauiib- Kp OXKC 5
HEIC 1 OH;I)OHBHEUI TecToBas pado-
Ta «Poab MUKPOOPTaHU3MOB B
OKMCIIU- D poop . OIK - 1 TectupoBa- 016
TeIbHELC TpaHC ophgunn COEIMHEHUN e :
nporeccer, | YIU1epoa. Ipoueccet noiyye-
HUSI SHEPTUU
[Ipaktruueckas padora No 12
Pe3ynbTaThl MOJIOYHOKHCIIOTO Kontposb
OposkeHusi, MukpoOuosorude- | OIIK-1 | BBITOJTHEHUS 2
CKUU AHAIN3 MOJIOYHO- v 3amura [1P

KHMCJIBIX IPOJTYKTOB
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dopmupye

. Bu
Ne Ne u Ha3BaHuMe JeKUuid, Mbl€ A Koua-Bo
Ne Tembl1 o KOHTPOJIBHOI'O
n/n NPAKTUYCCKHUX 3aHATHH KOMIICTECHII qacoB
MepOonpusTUsA
nun
Jlekuuss Ne 7. IlpeBpareHue
MHUKpOOpranusmMamMu coeaune- OIIK-1 2
HUM a30Ta, pocdopa, cephl.
[Ipaktnueckass pabGorta Nel3.
Pesynbrarel OpoXKeHHs 1IEIUTIO-
JIO3BL. Kontpons
MonenupoBanue  mporeccop OIIK -1 BBITTIOJTHEHUS 2
KpPYroBOpoTa a30Ta B HPUPOIE u 3amura [1P
MUHEpaIU3alus, JEHUTPUDU-
Tema Ne 7. ( P ’ pHd
Kalus U a30TuKcanus).
[IpeBpamie-
[Ipaktuueckast pabora Nel4
HUE  MHK-
00DLd Pe3ynbTaThl MPOLECCOB KPYTO-
fm31\p/1 AMIL BOpOTa a3oTa B IpUpPOJE (MH- Kontpons
I — Hepaynuzanus, JAeHuTpuduka- OIIK-1 BBITIOJTHEHUS 2
. Mg W azoTrdukcamnms)., Mpo- u 3anuta [1P.
HUU a30Ta,
CMOTp KJIyOCHBKOBBIX OaKTe-
docdopa, .
CEPBL. Py
[Ipaktruueckass pabora Ne 15.
KomnokBuym  «IIpeBpamiennue
Mukpoopranusmamu coeaune4 OIIK -1 | KomnokBuym | 1,84
HUW yriepojaa, azora, (ocdo-
pa, CEpb».
KonTtponbsHas tectoBas padoTa)
«MUKPOOMOJIOTHYECKHE  TIPO- OIK - 1 Tectupona- 0.16
I[eCChl TpaHc(opMaIuu a30T- HUE ’
COZEPIKAIIUX COCITUHCHUI.
Pasznes 2. «CesibCKOX0351iICTBEHHAS MUKPOOHOJIOT HsD)
Jlekiuss Ne 8 Hcnmosb3oBaHue
Tema Ne 8 | MAKPOOPraHU3MOB B TEXHONOY (yrw. 4 2
Hcmonpzo- | THAX  CETBCKOXO35HCTBEHHOTO)
BaHe MiK- | IPOU3BOICTBA
poOopraHus-
4 | MOBBTEX- | [[paxriyeckas pabota Nel6
HOJOIMAX | Byotnueckue cBS3M B MUK- COHTOOLE
ooy POOHOM coobimectae. OIIK -1 BBIHOJIEICHI/IS[ 2
SAUCTBCHHO™| \ [ykpobuonoruuecknii  aHa- 4t samura TIP
TO HMPOM3~ | i3 cumoca, cenaxka, KBalleH-
BO/ICTBA.

HOM KaIyCTBhl.
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4.3 HepequL BOIIPOCOB AJIA CAMOCTOATEC/IbHOI0 U3YYCHUA TUCIHUILIMHBI

Tabnuna 5
Ne Ne paznena u Ilepeyennb paccMaTpuBaeMbIX BOIIPOCOB KoMmeTe
n/n TeMbl JJIS1 CAMOCTOSITEJIbHOTO U3yUYEeHHUS
Paznen 1 «O61mass MUKpoOHOI0THS

Tema 2. Ctpyk- | ['eneruka Mmukpoopranusmon (Moaudukaruu, | OIIK - 1
Typa 6aKTepu- | MyTalluu U PEKOMOUHAIIUU, BHEXPOMOCOM-
aJIbHOM KJIETKH. | HbIe (DAKTOPHI HACIEICTBEHHOCTH: TIJIa3MHU/IbI
[TpuHIMTIBI Y TPAHCIIO30HbI, TCHHAs! MH)KEHEPUS B MUK-
KJ1accuuKaluu | poOMOJIOrUH, penapaliMOHHbIE CUCTEMBI TIPO-
MIPOKAPHUOT. Kapuor).

Knaccuduxanus 6akrepuii: xapakrepuctuka | OIIK - 1

OTJICJIbHBIX TPYII OakTepuil. ApXeu.
Tema 4. Mera- | buocunTe3 y Mmukpoopranu3zmos (6enkos, yr- | OIIK - 1
00JIM3M MUKPO- | JIEBOJIOB, JIUMUIOB, HYKJIECHHOBBIX KUCIIOT,
OpPTraHU3MOB. (hepMeHTOB, aHTUOMOTUKOB, TOKCHOB, BH-

TaMHUHOB U JIp.). 3HaYCHUE IUKJIa TPUKapOo-

HOBBIX KHCIIOT B KOHCTPYKTHBHOM MeTa0b0-

JI3ME.
Tema Ne 5 Bniu- | Bnusinue BHemHux ¢daktopos cpenst (okuc- | OIIK - 1
ssHUE ()AKTOPOB | JINTEIIBHO-BOCCTAHOBUTEIBHBIN ITOTEHIIHAIT
BHEIITHEW Cpeibl | CPEAbl, THIPOCTATUYECKOE TaBJICHUE, BIIUS-
Ha MUKPOOpra- | HU€ XMMHUYECKHUX BEIIIECTB, KOHIICHTPAIWH,
HU3MBI. JKOJIO- | pajyaliii) Ha MUKPOOPTaHU3MBI.
TUsI MUKPOOP- DKoJIOrHYecKre 0COOEHHOCTU Pa3BUTHSI, OIIK -1
TaHU3MOB. MUKPOOHBIX COOOIIECTB MOYBHI.
Tema Ne 6. [IponnoHOBOKHCIIOE, MyPABBUHOKHUCIIOE OIIK -1
IIpeBpamenne | (cMemIaHHOE), TUMOHHOKHUCIIOE OPOKCHHUS,
COETMHEHUH Opo’KeHHE TIEKTUHOBBIX BEIIECTB BO3OyAUTE-
yrieposia MUK- | JTU. 3HaYeHue OpOKEHUI B TUIIEBOU MPO-
poOpraHu3Ma- | MBIIIUICHHOCTH, B OBITY.
mu. OcHOBHBIE | MonouHokHcToe OpokeHue u ero Bo3oyau- | OIIK - 1

OpoUIIbHBIC U
OKHUCJIUTEIILHBIC
IPOIIECCHI.

TeNu. 3HaYeHHUE MOJIOYHOKHUCIIOTO OpOKEHUSI
B MUIIIEBOM MPOMBIIIJIEHHOCTH, B OBITY, MPU
CUJIOCOBAHUHU U CEHAKUPOBAHUHU KOPMOB.
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Ne Ne paszpgesia u Ilepeuennb paccMaTpuBaeMbIX BOIIPOCOB
KoMmnerennun
n/n TeMBbI JI51 CAMOCTOSITE/ILHOTO U3yYeHH sl
CnuproBoe Oposkenue. poxoku kak Bo3oy- | OIIK -1
JUTENIHN CIIMPTOBOTO OpOKEHUS (IUKUE U
KyJbTYpHBIE, HU30BbIE U BepxoBbIe). [lepBas
dbopma criuproBoro OpokeHus mo Heibepry.
XUMH3M TIpolIecca, XapaKTEPUCTUKA €TI0 BO3-
Oyauteneil, OMOTOTUYECKOE U IPAKTHUECKOE
3HaueHue. Bropas u Tpeths popmbl criupTo-
Boro Opoxenus no Heiibepry. buonoruye-
CKO€ U MPAKTHIECKOE 3HAYCHHE MPOIIECCOB.
Hcnonb30BaHUE TPOKKEN.
Tema Ne 7. YuacTue noYBeHHbIX MUKPOOPTaHU3MOB B OIlK -1
[IpeBparmienue | mpeBpallleHUH KeJie3a, MapraHiia, aTlOMUHMUS.
MHUKpOOpra- AHaMOKC - aHa’pOOHOE OKUCIICHHE aMMOHHSI.
HU3MaMH CO- Ucropust, 00111ast XapaKTepUCTUKA, Pa3HO00-
eIMHEHUH a30- | pa3ue BUJOB, MpuMeHeHne. OCHOBHBIE CTa-
Ta, pocdopa, JTIUU KPYyroBOPOTa a30Ta: aMMOHUDUKAITHS,
CEpBHI. HUTpUUKALMS, TeHUTpUPUKAIIHS, a30TPUK-
carusi. KpyroBopoT a3ora B mouBe U BOJI0€-
Max. MoOuiu3aus 1 IMMOOHMIIN3aIIKS a30Ta.
CeB000OpOTHI
Paszpnen 2. «CesibCKOX0351iICTBEHHAS MUKPOOHOJIOT HsD)
Tema Ne 8. Mc- | buonoruueckue cpeactsa O0pbObI ¢ COpHS- OIIK -1
MTOJIb30BAHUE kamu. ['epOudaru
MHKpOOpra- OruduTHBIE MUKpOOPranu3Mbl. buortpods:, | OIIK - 1
HUSMOB B TCX- | yxxpucoTpodsl, campoTpodsl. DKomorHde-
HOJIOTMAX CCIb- | cxpe ocobennocTn smuduros. bruonpenapa-
CKOXO3:H- ThI Ha OCHOBE (DMKCATOPOB a30Ta, AHTArOHHU-
CTBECHHOTO CTOB (PUTONATOIE€HOB, MAPA3UTOB BpEAUTENEH
MPOM3BOACTBA. | g crepyii,
Arposkonornyeckue ocHOBBI Onosioruueckoii | OIIK - 1
3alIUTHl PACTCHUH
Mukpoopranusmsl — Bo30yaurtenn oonesneir | OIIK - 1

PAaCTEHUN U HACEKOMBIX
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tao0mura 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06p330BaTeJ1belX TEXHOJIOT UM

HaumMmeHnoBanmue uc-

Ne NOJIL3YEeMBIX AKTHB- | (o
n/ Tema u ¢popma 3aHsaTHA HBIX U HHTePAKTUB-
1 HBIX 00pa3oBaTeJib- 1acos
HBIX TEXHOJIOT Ui
1 | Tema 1. McTopusi, 00bEKT, METOIBI Jlek1us ¢ ucnoab30Ba- 2
Y 3a/1a4l MUKPOOHUOJIOTHUH. HUEM CPEJICTB MYJIbTH-
menua. Mupopmanuon-
HO-KOMMYHUKAIIMOHHAS
TEXHOJIOTUsI
2 | Tema Ne 2 CtpykTypa 6aKTepu- Jlekuus ¢ UCMONIb30Ba- 2
anbHOM KJIeTKU. [IpuHuuMnbI Kiiac- HUEM CPEJICTB MYJIbTH-
cuuKaIum IpoKapuoT. meaua. Madpopmainon-
HO-KOMMYHHUKAIIMOHHAS
TEXHOJIOTUSI
3 | Tema 3. MUKpOOpTaHU3MBI- Jlekusi ¢ UCMOIB30Ba- 2
AYKapUOTHI (TPpUOBI, BOJIOPOCIIH, HUEM CPEJICTB MYJIbTH-
MpocTenime) meaua. Mapopmannon-
HO-KOMMYHUKAIIMOHHAS
TEXHOJIOTUsI
4 | Tema Ne 4, MetaGoam3M MUKPO- Jlekuust ¢ ucnosp3oBa- 2
OpraHU3MOB. HUEM CPEJICTB MYJIbTH-
meauna. Madopmaimon-
HO-KOMMYHHUKAIIMOHHAS
TEXHOJIOTUsI
5 | Tema Ne 5. Bnusinue dakropos Jlekuusi ¢ UCMOIb30Ba- 2
BHEIIIHEH Cpe/ibl HA MUKPOOpra- HUEM CPEJICTB MYJIbTH-
HU3MBI. DKOJIOTUSI MUKPOOPTraHU3- meaua. Mapopmannon-
MOB. HO-KOMMYHHUKAIIUOHHASI
TEXHOJIOTHUSI
6 | Tema 6. [IpeBparieHue coeauHe- Jlekuus ¢ ucnosp3oBa- 2
HUW yriiepojia MUKpOOpPTaHU3Ma- HUEM CPEJICTB MYJIbTH-
Mu. OCHOBHBIE OPOIUITLHBIC U meauna. Madopmamon-
OKHUCIIUTEJIbHBIE TPOIECCHI. HO-KOMMYHHKAIIMOHHAS
TEXHOJIOTUSI
7 | Tema Ne 7. [IpeBpaliieHue MUKpPO- Jlekuus ¢ ucnoJib30Ba- 2

OpraHU3MaMH COSTMHEHUH a30Ta,
docdopa, cepsl.

HUEM CPEJICTB MYJIbTH-
menua. Mudpopmanmon-
HO-KOMMYHHKAIMOHHAs
TEXHOJIOTHSI
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HaumeHnoBanue uc-
Ne M0JIb3yeMbIX AKTHB-
n/ Tema u ¢popma 3aHsaTHA HBIX U HHTePAKTUB-
1 HBIX 00pa3oBaTeJib-
HBIX TEXHOJIOT UM

KoJ-Bo
JacoB

Tem