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AHHOTAIUA

paboueit mporpammbl yaeOHo# auctumnabl b1.0.13 «MukpoOnonorusy ajis moaro-
TOBKH OakayiaBpoB 1o Hanpasienuro 35.03.04 Arponomusi, ArpoousHec

Hean ocBoenus aucuMILIMHEBL. Llebpr0 0cBOGHUS TUCHUIIMHBI « MUKpOOHO-
Jorus» sBseTcs GOpMHUPOBAHUE y CTYJIEHTAa KOMILIEKca o0menpodecCuoHaIbHbBIX
komrierennmii (OITK-1.1; OIIK-1.2; OIIK-1.3) obGecneunBaronux (hopmMupoBaHme
COBPEMEHHBIX TPEACTABICHUIN, TEOPETUUECKUX U MPAKTUUECKUX 3HAHUH, MPHOOpeE-
TEHUE YMEHUU U HAaBBIKOB B 00J1acTH OOIIEH M CENbCKOX035ICTBEHHOH MUKPOOHOJIO-
TUU U YMEHUE UCIIOIb30BAHUS MOJYYCHHBIX 3HAHUH JIJIS1 PEIICHUS MPAKTUYECKUX 3a-
Jla4 CeJIbCKOXO03IMCTBEHHOTO MPOU3BO/ICTBA.

Hucnunnnna « MukpoOuoiorus» rnpusBaHa JaTh 3HAHUSI O CUCTEMATHKE, MOP-
dosoru U pa3MHOKEHUM OaKTepuii; B3aUMOOTHONICHUSX MHKPOOPTaHU3MOB U
OKpY>KaloIllel CpeJibl; B3AUMOOTHOILIEHUAX MUKPOOPTaHU3MOB MEKYy COOOH U C Apy-
TMMHU CYIIIECTBAMH; METa00JIM3ME MHUKPOOPTaHM3MOB, MPEBPAIIEHUSX MHUKpPOOpPra-
HU3MaMU COEJIMHEHUH yriiepoja, a3ora, ¢ocdopa, cepbl, xene3a U Ipyrux 3JIeMeH-
TOB; MOYBEHHBIX MUKPOOPraHMW3Max; METOJaX ONpPEAEIICHUsS UX COCTaBa U aKTHUBHO-
CTH; MOHATHUSAX, IPUHIIMIAX U KOHIEMIUSIX TOYBEHHOW MUKPOOUOJIOTUU U IKOJIOTUH;
pPOJIM MOYBEHHBIX MUKPOOPTaHU3MOB B IUJIOJIOPOJIMM TOYBBI; BIUSIHUKM OOpaOOTKU
MOYBBI U MUHEPAJIbHBIX YAOOPEHUM Ha NESITEIbHOCTh MUKPOOPTaHU3MOB; POJIM MUK-
POOPraHU3MOB TIPU MOJIYYEHUU OPTAHUYECKUX YAOOPEHUN; O CHHTETUUECKUX XUMHU-
YECKUX COCUHEHUSX M UX JETOKCUKAIMK MUKPOOPTraHU3MaMH; SMUGUTHBIX MUKPO-
OpraHu3Max JINCThEB, CEMEHAX U 30HAX KOPHS PaCTEeHUIt; 00 OCHOBAX MUKPOOUOIIO-
TMYECKUX TPOM3BOJACTB MPOJYKTOB M OHONpEnapaTroB CeIbCKOXO3SIICTBEHHOTO
HA3HAYCHUSI; MUKPOOHOJIOTUH KOPMOB.

B pesynbrare ocBoeHus Kypca OakajgaBp JOJDKEH MOJTYYUTh HABBIKU TMOJIH30-
BaHUs TIprOOpamMu U O00OpPYJAOBAHHEM W OBIAJETh METOAAMHU MUKPOOMOJIOTHYECKUX
uccienoBannii. bakanaBp JT0MKEH yMETh: MPUTOTOBUTH IpemapaTbl MUKPOOPTAHU3-
MOB; pa3fu4yaTh OCHOBHbIE (DOPMBI OaKTEpUii; TOTOBUTH M CTEPUIU30BATH HCKYC-
CTBEHHBIC TUTATEIbHBIE CPE/IbI U MOCYY; MPOBOAUTH KOJMUYECTBEHHBINH YYET MUKPO-
OpraHU3MOB B Pa3MYHBIX CyOCTpaTax; BBIJIEIATh UYHUCTBHIC KYJbTYpPhl OaKTepuid,
COpaXKMBAIOMIMX KJIETYATKy, OKUCISIOIIMX JKUP M KJIETYAaTKy, CUMOMOTHYECKHX
a30T(UKCaTOPOB, ALUIOPUIBHYIO NAJIOYKY; MPOBOAUTH KAYECTBEHHBIE PEAKIIMU HA
MPOAYKThI KU3HEACATEILHOCTH MHUKPOOPTaHU3MOB; IMPOBOJAUTH MHUKPOOHOIOTHYE-
CKUW aHaJINU3 Pa3IMYHBIX TUIIOB MMOYB, MPOJAYKTOB OMOKOHBEPCUH, ONPEIEIICHUE YnC-
JICHHOCTH SMU(DUTHBIX MHKPOOPTAHW3MOB, OIIEHUBATh KAYECTBO 3€pHA, KOPMOB H
OuonpenapaToB M0 MUKPOOHOJIIOTMISCKUM MTOKA3aTEIISM.

Mecto nucuMIIMHBI B yuyeOHOM miaHe: [lucuumimHa «MHKpOOHOIOTHS
BKJIIOUeHa B o0s3aTenbHbli epeueHs GI'OC BO, B UK TUCIUIIINH 0a30BOM YaCTH.
Peanuzanus B nucturmmune «Mukpobuonorusy» tpedboannii ®I'OC BO u yuebHoro
r1aHa o Hampasiienuto 35.03.04 ArpoHomust

TpeGoBanus K pe3yabTaTaM OCBOCHHMSl IMCUMIUVIMHBI: V3ydeHue naHHON
y4eOHOM NMCUMIUIMHBI HAMpaBlieHO Ha (opMupoBaHHE y OOy4YarOMIMXCS OOILEnpo-
deccuonanpHoi (OITK-1.1; OIIK-1.2; OIIK-1.3), KoMIeTeHIIHH.

Kpatkoe coaep:kanue IuCHUNIHHBI:



MukpoOuomnorus - GyHIaMeHTanbHas OMOJIOTHYECKas Hayka, (opMUpPYIOIIas
HAay4YHOE MHUPOBO33PEHHE CIIECLUATUCTA, 3aHUMAIOIEroCsl BOMPOCAMU T'€HETHKH, Ce-
JEKIUU ¥ (PUTOCAHUTAPHOTO KOHTPOJISI, TOMOTaloIasi aHaJIu3UupoBaTh CIOKHbIE OMO-
JIOTUYECKUE TPOIECCHl B MPUPOJIE, CEIIbCKOXO3SIMCTBEHHOM Mpou3BoAcTBe. Beé aTo
OTpeeNsieT BaXHOCTh Kypca MHUKPOOMONOTUM [JIsl CTYJEHTOB arpOHOMHYECKHX,
CHEIUATBHOCTEH.

Ha 3aHATHAX CTYIZEHTHI NPHUOOPETAIOT TEOPETHUECKHE 3HAHHS 1O OCHOBaM
o0IIei U CeTbCKOX03IUCTBEHHOM MHUKPOOHOJIOTHH U YMEHHUI HCIOIb30BaHUS MOTY-
YEHHBIX 3HAHUU AJISl pEHICHHUs MPAKTUYECKHUX 3a7au CEbCKOXO3SMCTBEHHOTO MPOU3-
BojCcTBa. OCOOCHHOCTBIO AUCHUIUIMHBI «MHUKPOOMONOTHS SBISETCS HAIMYUE JI
OpaKTUKyMa, B Pe3yJibTaTe BBHIMOJIHEHHUS KOTOPOTO OakajaBp JOHKEH MOJIYYHUThb
HABBIKU MOJIb30BAaHUS MPUOOpaMu U 000PYJOBAaHHEM U OBJIAJETh METOAAMH MHUKPO-
OMOJOTMYECKUX HCCeAOBaHUN. BOIBIIMHCTBO 3aHSATHI POBOJUTCS B MHTEPAKTHUB-
HOU opMme (padoTa B MaJbIX TPYIIAX, JUCKYCCHS).

OO0mas Tpy10eMKOCTh TUCHMILIMHBI: cocTaBisieT 108 4. (3 3au. ex.)
IIpomMe:KyTOYHBII KOHTPOJIb: TPOBOJIUTCS B (POpMeE IK3amMeHa



1 Ileau ocBOeHUS AUCHUILINHbI

Llenpro ocBOEHUST JUCITUIUTHHBI « MUKpOOUOIOTUs» sIBIsIeTCS (POPMUPOBAHUE Y
CTyJIeHTa KoMmIuiekca obmenpodeccuoHanbHbix KomiereHui (OIIK-1.1; OIIK-1.2;
OIIK-1.3) obecneunBaromux (HOpMHUPOBAHUE COBPEMEHHBIX NPE/ICTABICHUN, TEOpe-
TUYECKUX U TPAKTUYCCKUX 3HAHUN, TPHOOPETCHNE YMEHHUI W HABBIKOB B 00JacTH
o0IIelt U CeMbCKOXO03IMCTBEHHOW MHUKPOOHOJIOTHN U YMEHUE WCIIOJIH30BAHUS TTOJY-
YEHHBIX 3HAHUM JJISl PEIICHUS MPAKTUUYECKUX 3a7a4 CebCKOX035IHCTBEHHOTO MPOU3-
BOJICTBA.

Jucuuminaa « MukpoOronorusy npu3BaHa J1aTh 3HAHUS O CUCTEMAaTUKE, MOP-
dosoru U Pa3MHOKCHUHM OaKTepuid; B3aMMOOTHONICHHSIX MHUKPOOPTaHU3MOB U
OKpY’Karolel cpe/ibl; B3aUMOOTHOIICHUSIX MUKPOOPTAaHU3MOB MEXIy COO0M U ¢ Jpy-
TMMHU  CYIIIECTBAMH; METa0O0JIM3ME MHUKPOOPTaHU3MOB, MPEBPAIICHUSIX MHKPO-
OpraHu3MaMH COEAMHEHUH yriiepoja, a3ota, Gocdopa, cepbl, Kele3a U APYrux dJie-
MEHTOB; MIOYBEHHBIX MUKPOOPTaHU3MaX; METOaX OIMpPEIeNICHUs UX COCTaBa U aKTHB-
HOCTH; MOHATUSIX, IPUHIIMIAX U KOHIEMIUAX TOYBEHHOW MUKPOOMOJIOTUU U HKOJIO-
T'YH; POJIM TTIOUBEHHBIX MUKPOOPTAHU3MOB B IIJIOJIOPOJUU TTOYBBI; BIUSIHUM 00paboT-
KU MOYBBl U MUHEPAIbHBIX YJIOOPEHUN Ha JESITEIbHOCTh MUKPOOPTaHU3MOB; POJIU
MUKPOOPIaHU3MOB TIPU TMOJIYYEHHH OPTaHUYECKUX YAOOpPEHUN; O CHUHTETUYECKHUX
XUMUYECKUX COCTUHEHUAX M WX JCTOKCUKAIIMA MHKPOOPTaHW3MaMH; AMHU(GUTHBIX
MUKPOOPraHu3Max JIMCThEB, CEMEHAX U 30HaX KOPHS pPacTeHUil; 00 OCHOBAaX MHUKPO-
OMOJIOTMYECKUX MPOU3BOACTB MPOIYKTOB U OMOIIPENapaToB CEIbCKOX03IUCTBEHHOTO
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; pPa3Iu4aTh OCHOBHBIC (POPMBI OAKTEpUil; TOTOBUTh U CTEPUIM30BATH
MCKYCCTBEHHbIC MUTATENIbHBIE CPEAbl U MOCYY; MTPOBOAUTh KOJIMYECTBEHHbBIA y4YET
MUKpPOOPTaHU3MOB B Pa3UYHBIX CyOCTpaTax; BBIAEISATh YHUCTHIE KYJIbTYphl OakTe-
puii, cCOpaXXHBAIOIIUX KJIETYATKY, OKUCIISIFOIIUX KUP U KIETYATKY, CHMOMOTHYECKUX
a30T(UKCATOPOB, AIMAO(PUIBHYIO MAJIOYKY; MPOBOAUTH KaUE€CTBEHHbBIE Pe-aKIUU Ha
OPOAYKTBl  JKU3HENESITCIBHOCTH  MHUKPOOPTAaHU3MOB;  MPOBOAUTHL  MHKpPO-
OMOJIOTMYECKUM aHAJIU3 Pa3JIMYHBIX TUIIOB TMOYB, MPOAYKTOB OMOKOHBEPCHUH, OIpe-
JIeJICHUE YUCIICHHOCTH AMU(PUTHBIX MUKPOOPTAaHU3MOB, OIIEHHWBAaTh KA4eCTBO 3€pHA,
KOPMOB ¥ OHOINpenapaToB M0 MUKPOOHOIOTHYECKUM MTOKA3aTENSIM.

2 MecTo IMCHUILIMHBI B Y4e0HOM mpoiecce

Huctuminaa « MukpoOuoiorus» BKI0UEHa B 00sa3aTenbHbll nepedens GPI'OC
BO, B nmukn auciumiauH 6a30Boi yactu. Peanuzanus B auciuruinae «MukpoOnosio-
rus» TpedoBanuii @I'OC BO u yuebHoro miana no Hanpasienuto 35.03.04 ArpoHo-
MUSL.

Hucrumnraa «MUKpOOHOJIOTHS SBISETCS OCHOBOTIONATAIONIEH /TSI U3YICHUS
cienyromux aucuurinH: OcHOBBI OnoTexHooruu, CenbCKOX03IUCTBEHHAS KOJIO-
rusi, XpaHeHue U nepepadoTka NpoyKIIMU paCTEHUEBOICTBRA.



OCOOCHHOCTBIO JUCHHUIUIMHBI SIBISICTCS TO, YTO B y4eOHOM Kypce MOMHMO
JICKIMIA TPETYCMOTPEH OOJIBIION JIAOOPATOPHBINA MPAKTUKYM, B KOTOPOM CTYACHTBI
3HAKOMSTCS C OCOOCHHOCTSIMU CTPOCHUS, Pa3BUTHUS, MUTAHUS U KYJIbTHBHUPOBAHHUS
MUKpPOOpraHu3MoB. OCBauBaIOT METOJIbI Y4€Ta W BBIICICHUS YHUCTBIX KYJIbTYyp MHUK-
poopranu3MoB. MoJEIMPYIOT MPOIECCHl TpaHCHOPMAIIMH BEIIECTB B MPUPOJE. 3Ha-
KOMSTCS C HCIIOJIb30BAHUEM HYCIIOBEKOM IOJIC3HBIX CBOMCTB MHKPOOPTaHHU3MOB B
IIPOMBIIIJICHHOCTH, CEIHCKOM XO3SHCTBE, MEAWMIIMHE U OXpaHe mpupoisl. [loutn Bce
3aHATHUS IPOBOISTCS B MHTEPAKTUBHOM (popme (paboTa B MajIbIX IpyIIax, IPyIIoBOe
o0CyXJIeHHE).

PaGouas nmporpamMma AUCHHILTAHBI « MUKPOOHOIOTHSY JIJIsI HHBAJIUIOB | JIUIT C
OTrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbsSI pa3padaThIBacTCsl HHIUBUIYaIbHO C
YUETOM OCOOCHHOCTEH IMCHXO(PH3NICCKOTO Pa3BUTHS, WHINBUIYAIBHBIX BO3MOYXHO-
CTCH M COCTOSTHUS 37I0POBBS TAKMX O0YJAFOIIUXCS.

ATTecTanus CTyIEHTOB TMPOBOJIUTCS B (hOpME HUTOTOBOTO KOHTPOJIS TIO JTUCITH-
TUTMHE — SK3aMeHa.

3. [lepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUs M0 JUCHUIIIHHE,
COOTHECEHHBIX C MJIAHMPYEeMbIMU Pe3yJIbTATAMHU OCBOEHHUSA
o0pa3oBarTe/ibHOI MPOrpaMMBbI

N3ydenne naHHOM y4eOHOM IUCHUIUIMHBI HANpaBiIeHO Ha (OpPMHUpPOBAHUE Y
obOyuaromuxcs odmenpodeccuonanpbHor kommeteHimu OITK-1.1; OIIK-1.2; OIIK-
1.3



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 PA3BUTHUS HUS B 00J1aCTH MHKPO- MU JUCLMILIUHBI, Me-
CTIOCOOCH PEIIATE, THIIOBbIE Crioco0en pewary MI/I;< 061/11()))10151/1 0Jlb OHMOJIOTHH B e6HoI;1 u TOI[af/II/I Ila60Tm 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- | 30BaHMs U UCIOJIB30BaTh | CIOJB30BaTh B 00pa3o-
KOMMYHHKAITHOHHBIX TexHo- | 1aYK € IIPHMCHCHICM PHOT, TPHHIL . . p
O uH(OPMAIOHHO- ¢uKanyy, HOMEHKJIATYpy, | B 00pa3oBaTelbHOW U | BaTelIbHON U MpodeccH-
’ 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 | MHUKPOOPraHW3MaMH pa3- | MOJIb30BATh MUKPOOUOIIO- | Y4ECKUX CPEJICTB 3aIUTHI
CTBEHHBIX HayK C IPUMEHE- N .
JUTSI pEeIlIeHus 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 CTaHAAPTHBIE 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 PacnipenesieHne TPyA0€MKOCTH IMCHUILJIMHBI 10 BUAAM PadoT

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

TaOmuma 2
PacnpeﬂeﬂeHne prI[OéMKOCTI/I AUCHUIIJINHBI 110 BUJ1aM pa60T Mo ceMeCcTpam
TpyroémkocTh
Buj yueoHoii padoThl B T.4. 110 cCeMeCcTpaMm

yac. > 3
OO01mast Tpy10€MKOCTb TUCIUILINHBI 110 YI€OHOMY TUIaHy 108 36 72
1. KonrakTHas padora: 12,4 2 10,4
AyautopHasi pa6ora 12,4 2 10,4
aexyuu (J1) 6 2 4
npaxmuyeckue 3ansmus (113) 6 6
KOHMAKMHAsL pabOma Ha npoOMeNCYMOYHOM KOHMPOIe 0.4 0.4
(KPA) ’ ’
2. CamocrosiTeannasi padora (CPC) 95,6 34 61,6
Penpooykmusnas camocmosimensnas paboma. @opmupo-
8aHUe U YCBOCHUE COOEPICANUS KOHCNEKMA JeKyull Ha baze
PEKOMEHOOBAHHOUL TIEKMOPOM YUeOHOU Tumepamypul, 34 53
BKII0UAsL UHPOPMAYUOHHBIE 0OPA308AMENbHbIE PECYPCbL
(971eKMpOHHbBLE YUeOHUKU, IeKMPOHHblE OUDIUOMEK)
Iloocomoska k sK3ameny (KOHMpOJb) 8,6 8,6
Buji npoMe;KyTOYHOT0 KOHTPOJIS: IK3aMeH

4.2 Conep:xaHue TUCIHUNINHBI
Ta6muma 3
TemaTuyecknii IJIaH Y4eOHOM TUCIUILINHBI
HaumeHoBaHue pa3aesioB U TeM
.. AyautopHasi padora
AUCHUIUINH (YKPYTTHEHO) Bueayau
Bceero ;‘;%E::

J 3 | 1KP CP
Brenenne Tema Nel Mukpobuosiorus u
€€ pOoJib B CEIIbCKOXO3IMCTBEHHOM IIPO- 36 9 34
U3BOZACTBE. bropasHooOpasne MHKPOOP-
TAaHU3MOB.
Bceero 3a 2cemectp 36 2 34
«O01mas MUKPOOHOJIOTHSD) 67,75 4 6 53
Tema Ne 2 Bnusinue gaktopoB BHENTHEH
cpeabl Ha MUKpoopranu3mel. Oo1me mo- 2 2
HSATUSI O METaOOIU3ME.
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HaunmeHoBaHuUe pa3/ieJioB U TeM
. AynutopHasi pagora
AUCHUIIUH (YKPYTHEHO) Bueaynun
=
J 3 | IKP
CP
Tema Ne 3. IlpeBpamieHue Mukpoopra-
HA3MaMHM COCIMHEHUN COECIVHEHUU YT- 2 2
nepoja, a3oTa, pocdopa, cepsl.
Tema Ne 4 Hcnonb30BaHHE MUKpPOOpPTa-
HHU3MOB B TEXHOJOTHUSX CEJIbCKOXO35ii- 2
CTBEHHOTO TPOM3BOJICTBA.
KOHMAaKmuas paboma Ha APOMeNCYmoy- 04 04
Hom koHmpoae (KPA) ’ ’
Iloozomoska k sx3ameny (KoHmpoinv) 8.6 8.6
Bcero 3a 3cemectp 72 4 6 | 04 61,6
HToro mo gucuumninHe 108 6 6 | 04 95,6

Beenenne Tema Nel MukpoOuoJiorust M ee poJib B CeJIbCKOX0351iICTBEHHOM
npousBojacTBe. bnopasHoodpasue MUKPOOPraHU3MOB.

Hcropust Mukpoounonorun. OTKpbeITHE MUKPOOPranu3MoB AHTOHU Ban JleBen-
rykoM. Ilepuosa 6eccucTeMHbIX HAOMIOJEHUM («OMUCATEIbHBINA NIEPUOI» B Pa3BUTHH
Mukpoounosorun). OtkpsiTus Jlyn [lactepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KPBITHE MPUPOJBI OpOoXKEHUs, BO30yIUTEnN O0Jie3HEH, MPUMEHEeHHEe BakIuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BuTuu Mukpoouosnoruu. Padorsr P.Koxa, N.1. Meu-
HUKOBA. POJIb OT€UECTBEHHBIX YUEHBIX B PA3BUTUN MUKPOOHOJIOTHH.

Oco0EHHOCTH ¥ CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIbI U 33J1a4l MHK-
pobuosoruu. MUKpOOpraHU3Mbl — MPOKAPUOTHI U 3YKAPUOTHI, UX OCHOBHBIE pa3iiu-
yusi. Kpatkuili 0030p OCHOBHBIX T'pyIlIl MUKpoOopraHu3mMoB. COBpeMeHHasl cucTeMa
KJ1accu(pUKalMU KUBOTO MUpa Ha OCHOBE ONpEJIETIEHUsI MOCIEI0BATEIbHOCTH OCHO-
BaHui onuronykieotnoB 16S pPHK. IlpokapunoTtHble M >yKapuOTHBIE MHKD-
OpraHu3Mbl. MUKpPOCKONMMYECKUE BOJIOPOCTH, TPUOBI, TPOCTEUIINE — CUCTEMATHKA,
MOpP(OJOrUYeCcKre 0COOEHHOCTH, IIUKIIbI Pa3BUTHUSA, PACIIPOCTPAHEHUE U POJIb B MPHU-
pone. MUKpOOpraHu3Mbl, HE UMEIOIIME KIETOYHOro cTpoeHus. Kiierounsie cTpyKTy-
pbl OaKkTepHii: Karcybl (M CIU3UCTBIE CIIOM), KIETOYHbIE CTEHKH T'PaMIIOIOXKUTEb-
HBIX U TpaMOTPULATEIBHBIX OaKTepui, KJIETOuHas MeMOpaHa, KT'yTUKH, GpumOpuu
(mm) y GakTepuii. BkitoueHust, mX XUMHUYECKUN COCTaB M (DYHKIIMH. DHIOCTIOPHI U
npyrue nokosimuecst popmel nmpokapuot. Poct u pasmaoxkenue 6akrepuii. Criocoob
pa3MHOXEHUSI OaKTepHil.

«O0mas MUKpPOOHOJIOTHSD)

Tema Ne 2 Bausinue (pakTOpOB BHEIIHEH cpelbl HA MUKPOOPTaHU3MBIL.
OO0mue monsitusi 0 mMeradosmsme. buoxmmMmyeckue mnpoueccbl, BbI3bIBaeMble
MHMKPOOPTraHU3MAMM.

BnusHue Ha MUKpPOOPraHU3Mbl (PU3UYECKUX, XUMUYECKUX U OMOJIOTMYECKUX
dbakTopoB. MexaHu3M ACHCTBUS Ha MUKPOOPTAHU3Mbl BHICOKMX U HU3KUX TEMIIEpa-
Typ, JIYYUCTOM SHEPruu, XMMHYECKUX BEIECTB, aHTUOMOTHUKOB, OakTepuodaros,
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O0akTepronnHoB. OOpa3oBaHKe PE3UCTEHTHBIX CBOMCTB MUKPOOPraHM3MOB K (haKTO-
paMm cpenbl. AGuoTudeckue u onorndeckue pakropel. Adnoruueckue paxktopsl. 3a-
BUCHMOCTb MUKPOOPTaHU3MOB OT BOJAHOTO pekuMa cpefibl. OCMOTHUYECKOE J1aBJICHUE
KJIETKH Y Pa3HbIX TPYII MUKPOOPTaHU3MOB M MX OTHOIIEHHE K PAa3HBIM YPOBHSIM
BIakHOCTH cpeabl. Ocmoduibl U ranoduisl. X pacnpocTpaHeHue M nmpakTHYecKoe
3HaueHue. Kpurnueckue temmnepaTypHble TOYKU B KU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB. Me3ohuiutbl, TMCUXpOoduiIbl, TCUXPOTPOdBI, TEPMODIIBI, AKCTpEMaTBHO
TepMOPUIBHBIC W IKCTPEMAIBbHO TMcUXpodribHbie (POopMBI. BiusHue KHCIOTHOCTH
CpeIbl Ha Pa3BUTHE OTICIBHBIX MHUKPOOpraHu3mMoB. Kputudeckue 3Hauenus pH B
KU3HECATEIbHOCTY MUKPOOPTraHU3MOB. Me3o(puibl, ankanouisl, aiuaopuisl 1
IKCTpeMalbHbIe anua0GuiIbl. OTHOIIEHHE MUKPOOPTAHU3MOB K KHUCIOPOAY. A3pOObI
1 aHadpoOb! ((pakyIbTaTUBHBIC M OOJUTATHBIC). XMMUYECKUN COCTAB KIETOK MUKPO-
OpPTraHM3MOB, €r0 MOCTOSHCTBO M 3aBUCUMOCTD OT YCJIOBHIA cpebl. PazHooOpasue mo-
TpeOHOCTEN B MCTOYHUKAX MUTAHUS Y MUKpOOpraHu3mMoB. CrocoObl MUTaHUS U TIO-
CTYIJICHUE TMHUTATENbHBIX BEHIECTB B KJIETKY. Mcronb3oBaHWEe MHKPOOPTaHU3MaMU
MCTOYHUKOB yTriepoja. ABTOTpodbl U TreTepoTpodbl. PoToCcHHTE3 (OKCUTEHHBIN U
AHOKCUTCHHBIM) W XEMOCHHTE3 Yy MHKPOOPraHu3mMoB. OTKpBITHE XEMOCHUHTE3a
C.H.Bunorpaackum. Jlutorpodst u opranotpodsi. Canpotpodsl, mapatpodbl, MUK-
cotpodrl. Ucrounnku azota, pocdopa, ceprl. [IoTpeOHOCTD B kele3e, Kaluu, Kallb-
IIUH, MUKPODJIEMEHTAX, BATAMUHAX.

[Tonsitue o hepmenTax, ux kinaccupukanus ¥ ocooeHHocTH. Poib GpepmeHToB
B JKM3HEACITSIIBHOCTH MUKPOOPTAaHU3MOB. DK30- | 3HA0(DepMeHTh. KOHCTUTYTHB-
HbIE U aJanTuBHBIC (MHIYyIUOEnbHbIE) pepmenThl. Jlokanuzanus GepMEeHTOB B KIIET-
ke. Mcnonp3oBanne (epMEHTOB YEIOBEKOM B PA3UYHBIX OTPACIAX HAPOIAHOTO XO-
35IMCTBA.

Croco0Obl TONTydYeHHsI MHUKPOOpPTaHW3MaM{ JHEPTruu: OpoKeHHE, IbIXaHue,
aHa’poOHoe npixanue. AT — 11eHTpOOOTUT KIIETKH U CIOCOObI e€ 00pa3oBaHUS:
cybcrpatHoe (ochopuimpoBaHre — TJIIMKOJIW3 M cxema OMjeHa — Meiieproda —
[Tapnaca (OMII); oxucnurensHoe (ochopmimpoBanue — 1ukia Kpebca umm muxi
Tpukap6oHoBbiX Kuciot (L[TK) u anexrpontpancnoptHas nemns (3TLI).

Tema Ne 3. [IpeBpamieHne MUKPOOPraHU3MAMU COEeIMHEHHUI COeIMHEHMI
yriepojaa, a3ora, gocdopa, cepbl.

3HaueHNEe MPOIIECCOB MPEBPAIICHUS YTIEPOICOACPIKAIINX BEIIECTB B KPYTo-
BOpPOTE yriepoAa B MPUPOJIE W POJIb MUKPOOPTAaHM3MOB B pacmajieé OpraHudecKOro
BeriectBa. [Iporiecchl OpoxeHuid, Bi3biBaeMbie OakTepusmu poaa Clostridium. Mac-
JISTHOKHCIIOE U alleTOHOOYTHIIOBOE OpO’KeHUs. 3HAYCHHWE B MPHUPOJIC, CEITBCKOM XO-
3IICTBE, TPOMBINIUICHHOCTH. OCHOBHBIE CBOWCTBAa BO30YIUTENEH JTUX MPOIIECCOB
(oOnuraTHBIN aHadpOOUO03, «BCESITHOCTHY B OTHOIICHUH UCTOYHUKOB YIJIEpO/ia U JIp.)
MacnsiHokHCI0e OpOKeHHE MEeKTUHOBBIX BelecTB. bakrepun poma Clostridium u
OpOKEHHE IEIITIOIO3HI.

Hemnonnoe okwuclieHne yriieBOJIOB U JAPYTUX OPraHUYECKUX COCAUHEHUN MUK-
poopraHu3MamMu ¢ 00pa30BaHUEM KHUCIIOT.

AspobHOe paznokeHue Leunono3bl. llemmtono3opaspymaromue O6akTepuu u
rpuOBI-BO30YIUTENN TIpoLiecca Pa3pylIeHUs LeUToa03bl. OKHCIEHHE MHKpOOpra-
HU3MaM{ T€MHULEJUII0N03, JUTHUHA, KUpPA, YIIIeBOJA0opo10B, Bo3Oyaurenn u 3Have-
HUE ATUX MPOLIECCOB.
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Tpancpopmaniust azoTconepkalux COCIUHEHUN: MUHepaiu3anus (aMMOHU-
dbuxanus), HuTpudukamnus, AeHUTpUdUKaIysg U Onogorndeckas Gukcarus a3ora.

3HaueHHEe MUHEpPATU3AlNN OPraHMYEeCKUX COCIMHEHUN, COAepKaluX a3oT
(6eNKoB, HYKJICMHOBBIX KHCJIOT U JIp.). Pa3znoskeHne OEIKOBBIX BEIIECTB B adPOOHBIX
U aHA’POOHBIX ycnoBuUsAX. Bo3Oynaurenu npolecca MUHEpaIU3alluu.

[Ipouieccol HuTpudukanuu u neHutpudpukanuu. OKucieHne aMMHaKa B a30TH-
CTYIO U a30THYIO KHCIIOTHI (TIepBasi ¥ BTopasi ¢a3bl HUTpudukaum). XeMmoaBToTpod-
Has npupoja mporecca. Padorer C.H.BuHOTpaackoro mo u3ydeHuro mporecca HUT-
pUpUKALMU U OTKPBITHS SBJICHUSI XeMOCHHTe3a. Bo30ynuTenu nporecca. JHepreTu-
Ka MepBoy u BTOpoi ¢aswl mporecca. ['ereporpodHast HUTprUdUKAIUSL.

BoccranoBnenue HUTPATOB U HUTPUTOB C 0OPA30BaHUEM MOJIEKYJISIPHOTO a30-
Ta (neHuTpuduKanms). ACCUMUISIIIMOHHAS U JTUCCUMUJISIIMOHHAS HUTPATPEIYKITHUS.
3HaueHHe ITUX npoueccos, Bo30ynurenu npouecca AEHUTPUPUKALINN.

buonornueckas Qukcanus azora. buonorundeckas u abuosnorudeckas (uxca-
s arMocdepHoro azora. Macmtabbl ¥ 3HaYEeHUE OMOJIOTUYECKON (prKcaluu B Ipu-
pone. dukcanus azora arMocepsl MUKpoopraHuzMaMu. CBOOOJHOXKUBYILIKE, ACCO-
[IMATUBHBIC 1 CUMOMOTUYECKHE a30T(PUKCATOPHI — a3pOOHbBIE U aHA3POOHBIE (DOPMBI.

CumObuoTtuyeckas azoTdukcaius y 6000BbIx pactenuil. KimyOeHbKoBbIe OaKTe-
puu (pu300uu), UX CBOMCTBA: CNENU(PUUHOCTD, BUPYJIEHTHOCTh, AKTUBHOCTh, KOHKY-
PEHTHOCTIOCOOHOCTh. CMMOMOTHYECKas a30T(HUKCALNS Y PACTCHUA, HE OTHOCAIIUXCS
K 0000BBIM (IPEBECHBIX, KyCTAPHUKOBBIX, TPABSIHUCTBIX ).

[IpeBpaiienrie MukpoopranusMamu coeauueHuii ¢pocdopa. Poib Mukpoopra-
HU3MOB B BBICBOOOXKIEHHH KUCJIOTHI U3 OpraHU4ecKux (Gocdopcoaepxaninx coeau-
HEHUU U uB mepeBojie pochaToB B paCTBOPUMOE COCTOsIHUE. brosiornueckoe CBS3bI-
BaHue ¢ocdopa. Poib mukpoopranuzMoB B GocHOpHOM MUTAHUM PACTCHUM.

KpyroBopot cepsl B ipupoe. AccuMusiuoHHas cynbdarpenykims. O6pazo-
BaHUE CEPOBOJIOPO/A U3 CEPOCOJAEPKALIUX OpraHMYecKuX coequHeHuil. OOpa3oBa-
HUE CEPOBOIOPO/Ia U3 MUHEPAIBHBIX COCIMHEHUN (CyIh(})aTOB) 1 MUKPOOPTAHU3MBI,
BBI3bIBAIOIINE 3TU Npoliecchl. OKUCIeHNEe MUKPOOPraHU3MaMH CEPOBOIOPOa B CEpY
1 cepHyto kuciory, CepoOakTepuu U THOHOBBIC OAKTEPHH.

Tema Ne 4 Ucnosib30BaHue MUKPOOPTaHNU3MOB B TEXHOJIOTHSIX CEJIbCKOXO0-
3AMCTBEHHOI'0 IPOM3BOACTBA.

[TouBeHHBIE MUKPOOPTAHU3MBI. METOIBI OTIpEeIeTICHUS] UX COCTaBa M aKTUBHO-
cti. Poilb MUKpPOOPTraHM3MOB B TTOYBOOOPA30BAaHUH U TUIOAOPOANH. MHUKPOOHBIE 11e-
HO3bI PA3JIMYHBIX TUIIOB TOYB. BIMsSHHUE arponmpueMOB Ha IMOYBEHHBIE MHKPOOpPTa-
HU3MBL.

MukpoopraHu3Mbl 30HBI KOPHS M UX BIMSHUE Ha pacTeHUs. CHMON03 MUKPO-
OpraHu3MoOB W pacTteHuil. Mukopuza pactenuil. DnudurtHas mukpodiopa. Poib
AMUGUTHBIX MHUKPOOPTaHW3MOB IPH XpaHCHUHW Yposkas. Pa3BHTHE Ha paCcTCHHSIX
TOKCUTEHHBIX TPUOOB.

buonpenapatsl, MOBBIMIAIONINE TUIOAOPOINE MTOYB U YIYUIIAIOIIHUE POCT U pa3-
BUTHE pacTeHUN. METOIbI MPUTOTOBIICHUSI U UCIIOJIb30BAHUSI OaKTEPUATBHBIX Y100-
peHuil Ha OCHOBE a30T(HUKCUPYIOMHUX, (OChHaTMOOMINYIOMNX U Ap. OaKTEepuil.

Hcnonp30BaHne MUKPOOPTAaHU3MOB U MX META0OJUTOB IS 3alIUTHl PaCTEHUN
OT BO30yauTenel 601e3Hel 1 HACEKOMBIX BPEIUTENCH.

13



Hcnonp30BaHnE MOJIOYHOKHCIIOTO 6pO}KCHI/IH B KOPMOIIPOHU3BOJCTBC. Cunoco-
BaHNC M CCHAXXHMPOBAHUC. I[pO}K}KeBaHI/IC KOPMOB. HpI/IMCHCHI/IC MECTOAOB OMOKOH-
BCPCHUU B CCIIbCKOM XO3SHCTBE.

4.2 CopepxaHue JIeKI Ui, MIPAKTHYECKUX 3aHATHI 1 KOHTPOJbHBIX

MEpPONPUATHA
Tabnuna 4
®opmupye Bux o
Ne Ne ¥ Ha3BaHHe JEeKIUI, Mble o=
Ne Tembl 2 KOHTPOJILHOTO | = £
n/n NMPAKTHYECKUX 3aHATUIN | KOMIIETEH § S
— MepOoNpPUATHS
BBenenue
Tema Nel
Mukpobuosto- Jlekuus 1. Beenenue Tema
T'Usl ¥ €€ pOJib
Nel Mukpobuosorus u ee i
B CEIILCKOXO- o OIIK-1.1; hoBeDKa KO-
1. | 3siicTBeHHOM POJIb B CCIEROXO3IH OIIK-1.2; POBED . 2
HPOU3BOJI- CTBEHHOM IIPOU3BOJICTBE. OIK-13 | CHeKTa ek
ctBe. Bropas- buopa3noobpazue MUKpO-
HooGpasue OpraHU3MOB.
MUKpOOpra-
HU3MOB.
«O0masi MUKPOOHOJIOT s
Jlexknus Ne 2 Binssaue
(haKTOpOB BHEITHEHN CPeIbI
Ha Mukpoopranusmsl. O0- | OIIK-1.1; n
Tema Ne 2 II[H€ TTOHATUSI O META00- OIIK-1.2; PoBepKa KOH: 2
Bnusnue nu3Me. buoxumuueckue OIlK-1.3 | CSMeKra ey
dbakTOopoB MPOIIECCHI, BHI3LIBAEMBIC
BHEIIIHEN Cpe- MHUKPOOPTaHU3MAMHU.
Ibl Ha MUKpPO- | [IpakTuueckas padora Ne 1.
OpraHU3MBI. Y cTpoiicTBO MUKPOCKOIIA U
2 OO1ue NoHsA- | ero XapakTepHCTUKH. Tex-
TUSI O METa00- | HHKA MPUTOTOBJICHUS OaK-
mu3me. buo- TEepUaIbHBIX TIPEnapaToB U
XMMHUYECKHUE TexHuka Mukpokonupona- | OIIK-1.1; | KoHTpoJib BbI-
IPOLIECCHI, Hus 3HakoMcTBO ¢ popma- | OIIK-1.2; | momHeHus u 3a- 2
BbI3bIBacMble | MU Oaktepuii: mapoBuanbeie | OIIK-1.3 nuta [1P.
MHUKpOOpra- (GhopMBbI, MAIOYKOBUIHBIC
HU3MaMH. (GbOopMBI, AKTHHOMHUIIETHI,
MUKPOOPTaHU3MbI yKapHO-
ThI: MUKPOCKOTTHYECKHUE
rpuOBbI
Tema Ne 3. |Jleknusi Ne 3. Ilpespame- | OIIK-1.1; | IIpoBepka KoH- 5
[Ipespamenne | ame  mukpoopranmsmamu | OIIK-1.2; | cnekra nexnmii
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dDopmupye
. pMHPY Bun 2 =
Ne Ne 1 Ha3BaHHUe JIeKIMH, Mble =)
Ne Tembl o KOHTPOJIBbHOIO | 5
n/n NPAKTUYECKUX 3aHATHI | KOMIIeTeH c g
MEpOINPUATHH | =&
101071
MHKpOOpra- coequHeHnit  coeaunenuii | OIIK-1.3
HU3MaMHu CO- | yriiepojaa, a3ota, ¢ocdopa,
€IMHEHUN CO- | CEPBI.
CAMHCHHH YT- | [[paktudeckas pabora Ne 2.
JICpoaa, a30T1a, | 3gakoMCTBO ¢ opMaMu
docdopa, ce- | Gakrepuit: waposuHbLe
pBI do MIE nanoinBHIzl(HHe OINK-1.1; KonTpois BEI-
qaop MH’ AKTHHOMITICTI OIIK-1.2; | monHeHUs U 3a- 2
DMEL > | OIK-1.3 mra I1P.
MHUKPOOPTaHU3MBI DyKapHO-
ThI: MUKPOCKOTIMYECKUE
IpHUOBI
Tema Ne 4
[Ipaktuueckas pabora Ne3 | OIIK-1.1; | KoHTpoms BbI-
Hcnonws3oBa- '
VYuer uncinennoctu Mukpo- | OIIK-1.2; | momuenms m3a- | 1,84
HUE MUKPOOp-
opranusmoB (Pesynprater) | OIIK-1.3 mura [1P.
raHu3MOB B
TEXHOJIOTUSAX
CEJIIBCKOXO- KontponeHas tecroBas pa- | OIIK-1.1;
3SIMCTBEHHOTO | OoTa «O0Imas MUKpoOHo- OIIK-1.2; TectupoBanue | 0,16
MIPOU3BO/I- JIOTHSI» OIIK-1.3
CTBA.
4.3 IlepeyeHb BONPOCOB /1JIs1 CAMOCTOSATEILHOTO U3YUEeHUs] JUCITUNTIUHBI
Tabmuna 5
Ne | Ne pasgena u te- Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB JIsI
n/n MBI CAMOCTOSITEJILHOTO U3yYeHHsI
1 Beenenue Tema | ['eHeTHka MHKpPOOPTaHW3MOB (MOIU(DHUKAIIMU, MYTAIMH |

Nel Mukpo6wuoso-
TSl ¥ €€ POJIb B
CEJIbCKOXO034M-

CTBEHHOM TIPOU3-

BOJICTBE. buopas-

HOOOpa3ue MUKPO-

OpraHU3MOB.

pPEKOMOMHAIIMHN, BHEXPOMOCOMHBIE (PAaKTOPHI HACIICICTBEH-
HOCTH: TUIa3MHJbl M TPAHCIIO30HBI, TCHHAS WHXKCHEPHUS B
MUKpPOOHMOJIOTUH, PETapaAlMOHHBIE CHUCTEMBI IMPOKAPUOT).
['paMIionoKuTEIBHBIE U TPAMOTPHUIIATEIHHBIC OAKTEPUH.
Knaccudukanus OakTepuii: XapaKTepUCTUKA OTIEITBHBIX
rpynn 6akrepuii. Apxeu. OIIK-1.1; OIIK-1.2; OIIK-1.3

«O01mass MUKpPOOHOJIOTHSD)
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Ne pa3nesia u Te-

Ilepeyens paccMaTpruBaeMbIX BONPOCOB J1JIs1

n/n MBI CaMOCTOSITEILHOT0 U3yYeHHs
2 Tema Ne 2 Bius- | Bausiuue BHemHuX (akTopoB cpenbl  (OKUCIUTENbHO-
HUEe (aKTOPOB BOCCTAaHOBUTEJIbHBIN MOTEHIMAN CPEbl, TUAPOCTATUYECKOE
BHEIITHEW CpeNbl Ha | TaBJICHNE, BIUSHUEC XUMHUUYECKUX BEIIECTB, KOHIICHTPAIIHH,
MUKpPOOPTAaHU3MBI. | paJialliK) HA MUKPOOPTaHU3Mbl. brocuHTe3 y MUKpoopra-
OOmue moHATHS O | HU3MOB (O€ITKOB, YTIIEBOJOB, JIUMIUIOB, HYKICHHOBBIX KHC-
MeTaboJIu3Me. 70T, (PepMEHTOB, aHTUOMOTUKOB, TOKCUHOB, BUTAMUHOB U
buoxumuueckue | ap.) OIIK-1.1; OIIK-1.2; OIIK-1.3
IIPOLIECCHI, BHI3BI-
BaeMbI€ MUKPOOP-
raHU3MaMH.

3 | Tema Ne 3. Ipe- [IponnoHOBOKKCIIOE, MYPABBUHOKHUCIIOE (CMEIIAHHOE), JIH-
BpaIlleHUE MUKPO- | MOHHOKHCJIOE OpOYKEHHUs, OpOKEHUE TEeKTHHOBBIX Be-
OpraHu3MamMH CO- | IIECTB BO30YyIUTENU. 3HAUECHHE OpPOKEHUM B MHUIIEBOMN
€IMHECHUM COeIU- | MPOMBIIIIEHHOCTH, B ObITY. MoJlouHOKHCTIOE OpOKEeHUE U
HEHUH yIJepoa, ero Bo30yauTeNnu. 3HaUeHUE MOJIOYHOKHUCIIOTO OpOXKEHUS B
azora, pocdopa, MUIIEBOM MPOMBIIIJIEHHOCTH, B OBITY, MPU CUJIOCOBAHUU U
CEPBL. CeHakMpoBaHUU KOopMOB. CriupToBoe OpoxkeHue. [[poxxku

KaK BO3OYIUTENHM CHUPTOBOTO OPOKEHUS (IUKUE U KYJIb-
TypHbIE, HU30BbIE U BepXoBbie). [lepBas hopma cipToBOTO
opoxenust mo Heibepry. Xumusm mpoiiecca, XapaKkTepu-
CTHKa €ro BO30yauTenel, OMOJIOrHYecKoe M MPaKTUIECKOe
3HaueHue. Bropast u Tpetbst GopMbI CIUPTOBOTO OPOKEHUS
no HeiliGepry. buonornyeckoe M mpakTHUECKOE 3HAYEHUE
npoueccoB. Mcnonb3oBaHue APOXOKEH. YUaCTHUE TMOYBEH-
HBIX MHKPOOPTAHU3MOB B MPEBPAIICHUH Keje3a, MapraHIia,
ATIOMUHMSI. AHAMOKC - aHa’pOOHOE OKHCICHHE aMMOHMS.
Hctopusi, obmias xapakTepucTUKa, pa3sHooOpasue BHJIOB,
npuMmeHenrne. OCHOBHBIC CTaIuU KPYyroBOpOTa a30Ta: aM-
MOHU(UKAIMS, HUTpUPUKALMS, ACHUTpUDHUKALUSA, a30T-
¢dukcamus. KpyroBopot azora B mouse u Bojoemax. MoOu-
muzanus w1 ummoOunusanus azota. CeBoobopotsl. OINK-
1.1; OIIK-1.2; OIIK-1.3

4 | Tema Ne 4 Hc- buonornyeckue cpeacrBa 60prObI ¢ copHsikamu. ['epbuda-

MOJIb30BAHUE MHUK-
pPOOPraHu3MoOB B
TEXHOJIOTUAX Celb-
CKOXO3SIHMCTBEHHO-
ro MPOU3BOJICTBA

ri. OnudUTHBIE MUKPOOPTaHU3MBI. BHOTpOdBI, IKKpHCO-
Tpodbl, canpoTpodbl. DKOJIOTHYECKHUE OCOOCHHOCTH JIIH-
¢dburtoB. buonpemnaparbl Ha OCHOBE (PUKCATOPOB a30Ta, aHTa-
TOHUCTOB (DUTOIATOTEHOB, MApPa3UTOB BpeAUTENIEH pacTe-
HUN. ATpO3KOJIOTUYECKHE OCHOBBI OMOJIOTHYECKOMN 3allUTh
pacteHuii. MuUKpoopraHu3Mbl — BO30yaHUTENH OoJie3HEH
pactenuit u HacekoMmbIx. OITK-1.1; OIIK-1.2; OIIK-1.3
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tao0mura 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06p33OBaTeHLHLIX TEXHOJIOT UM

HaumeHnoBanue uc-
Ne NOJIL3YEeMBIX AKTHB- | (o
n/ Tema u ¢popma 3aHsaTHA HBIX U HHTePAKTUB- 4ACOB
1 HBIX 00pa3oBaTeJib-
HBIX TEXHOJIOI Ui
1 | Beegenue Tema Nel MukpoOuo- JI Jlexuus ¢ ucnonb3oBa- 2
JIOTHUS U €€ POJIh B CEIIbCKOXO3STH- HUEM CPEJICTB MYJIbTH-
CTBEHHOM IIPOM3BOICTBE. bropas- meauna. Madopmanmon-
HOOOpa3ne MUKPOOPTaHU3MOB HO-KOMMYHHKAITMOHHAS
TEXHOJIOTHSI
2 | Tema Ne 2 Bnusinue hakTopoB JI Jlekuus ¢ UCMONIb30Ba- 2
BHEIITHEH Cpeibl Ha MUKPOOpTra- HUEM CPEJICTB MYJIbTH-
Hu3Mbl. OO0IIME ITOHATHS O METa- meana. Mapopmarmon-
6onusme. buoxumuueckue mpo- HO-KOMMYHHKAITMOHHAs
IIECCHI, BHI3bIBAEMBIE MUKPOOPTa- TEXHOJIOTHS
HU3MAaMH.
3 | Tema Ne 3. IIpeBpamienne MUKpO- JI Jlexuus ¢ UCTIONMBH30Ba- 2
OpraHU3MaMH COSTUHEHUN COC/TH- HUEM CPEJICTB MYJIbTH-
HEHU yriepoja, azora, pocdopa, menua. Mupopmanuon-
Cephl. HO-KOMMYHHKAITHOHHAS
TEXHOJIOTHSI
4 | Tema Ne 4 Vicnionb30BaHUE MUK- P | yuaauBuyansHOM o0pa- 2
POOPTaHU3MOB B TEXHOJIOTUSAX 30BaTeNIbHON TPAEKTO-
CEJIbCKOXO3SIICTBEHHOTO TIPOU3- pHUH, U CKBO3HBIE T (-
BOJICTBA POBBIE TEXHOJIOTH

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHAS ATTECTAIUS 110

HTOraM OCBOCHMA JUCIHHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBbIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HEO0OX0UMBbIE ISl
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

Bonpocsl k ycTHOMY onpocy 1o TeMe: Mukpo0OuoJ/I10rusi M ee poJib B CeJIbCKOXO0-
351licCTBEHHOM Npou3BoAcTBe. BuopazHoo6pa3ue MUKPOOPTraHU3MOB.

1. JlaliTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CTPOEHUS KJIETKH DYKapHOT M MPOKa-
pHOT.

2.
3.

4.
S.

Kakue cTpyKTyphl BXOAST B COCTaB OaKTepUATbHON KIIETKUA?
[lepeuncnure MOBEPXHOCTHBIE CTPYKTYpPhl OaKTEpHUATbHON KJIETKU, HA30BHUTE
uX QyHKIUU.
3HaueHue okpacku 1o ['pamy ans uaeHTuduKaum 0aKkTepuid.

JIBrokeHue OaKkTepuid.
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6. Uro takoe Takcuchl? [laiiTe onpeseneHre MOHATUSIM: (HOTOTAKCHUC, adPOTaK-
CHUC, XEMOTaKCHC, MarHETOTAKCUC, BUCKO3UTAKCHUC.

7. B yem ocobeHHOCTH CTpoeHUs U (PYHKIUN IUTOIIA3MaTHYECKOW MeMOpaHbI
MIPOKApUOT?

8. Kakue BHyTpeHHHE CTPYKTYpbl OAKTEpHAILHON KIIETKU Bbl 3HAETE?

Q. Uewm npejicTaBiieH TeHETHUECKUI MaTepHrall TPOKapHoT?

10. UYto mpenctaBisitoT co0O0M BHEXPOMOCOMHBIE (DaKTOPBI HACICACTBEHHOCTH Y
OakTepuii? Kak OHU BIUSIOT Ha BBDKUBAEMOCTh OaKTEpHil B OKpyXkaromie cpeme?

11. Yrto Takoe BKIIIOYEHHUS, KaKH€ (PYHKLUUU OHU BBIMOJIHSIOT U YEM OTJIMYAIOTCS
OT OpraHesul KJIeTKu?

12. Kak mpomcxoaut obOpazoBaHue sHAocTmop y Oakrtepuii? Uem o0ycrmoBieHa
YCTOMYMBOCTB YHAOCIIOP K (haKTOpaM OKPYKaromen Cpeapl?

13.  Yro BBI 3HaeTe 0 pazMHOKeHUH OakTepuii? CrocoObl pa3sMHOKECHHS.

14.  OcHOBHbBIE IPUHLHUIIBI CHCTEMATUKU MUKPOOPTaHU3MOB.

15. XapaxkTepucTuKka OTIENbHBIX TPYII MIPOKAPHOT, HUMEIOIIUX CEJIbCKOXO35ii-
CTBEHHOE 3HA4YCHUE.

16.  Ocnosubie Hanpasienus uccieaoanuii C.H. Bunorpaackoro, B. JI. Omensin-
CKOTO.

17.  Bxuag H. A. KpacunbHukoBa B pa3BUTHE MUKPOOUOJIOTHH.

18. CoBpemeHHas cucTeMaTHka MUKpoopranu3moB. Mepapxusi TakconoB. HomeHn-
KJIaTypa.

19. IIpunnumns knaccudukanuu mapctBa Procaryotae. Ha3zate oTAenbl U Kiacchl.
MeTonasl

20. ompeneneHus TUTA KIETOYHON CTEHKH OaKTEpHil.

21. Ctpoenwue MpoKapuOTHOM KJIETKH. OTINYUS OT KJIETOK BHICIIUX OPTaHU3MOB.
22. CtpoeHme reHeTHUECKOro anmnapara 6aktepuil. [lonsaTue Buaa, mramma, KJIoHa
OaxkTepwHii.

23. Poct, pazmHoxeHue Oaxtepuii. OCHOBHbIE XapaKTepuCTUKHU. Da3bl pa3BUTHUS
MUKpPOOHOM

24.  Mopdonoruyeckue rpynibl OaKTepu.

25. Puxkercum, MEKOIUIa3MBbI, XJaaMuun. OO0Ias XxapakTepUCTHKA, SKOJIOTHS.

26. AKTHHOMHIUETHI, CACTEMAaTHYECKOE MTOJIO)KEHUE, IKOJIOTUsI, 3HAUCHHUE.

27. apctBo Mycota, OTaeNbl U KJIACCHI.

28.  JIpoxoKH, SKOJIOTHYECKUE TPYIIIBI IPOKKEH.

29. OO0mas xapakTepucTHKa rpu0oB. DKOJOTUYECKHUE IPYIIIBI TPUOOB.

30. Oco0eHHOCTH CTPOEHHUS KIETOK MUKPOMHUIIETOB.

31.  OTkpbITHE U CTPOCHHE BUPYCOB.

32. apctBo Vira. OCHOBHbIE KPUTEPUHU CUCTEMATUKHU BUPYCOB U UX HOMEHKJIATY-
pa.

Bomnpocy k ycTHOMY onpocy no Teme Brusinue (pakTopoB BHEITHEN Cpejbl HA MUK-
poopranu3Mel. O01IKe TOHATUA 0 MeTaboan3Me. buoxumuueckue mpouecchl, BbI3bI-
Ba€Mbl€ MUKPOOPTraHU3MAaMH.

1. [lepeuncnure OCHOBHBIE SKOJOTUYECKUE TPYIIbI OaKTepUil IO OTHOUICHHUIO K
TeMIEpaType.

2. IlosicHUTE NOHATHE «KAPAWHAJIBHBIE TEMIIEPATYPBI».

3. B ueMm cymHocTh aganTanuu ncuxpopuiabHbIX U TEPMOPUIBHBIX OAKTEpHii?
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4.  Ilepeuncnure 3KOJOTUYECKUE TPYIIIbI OAKTEPUM 1O OTHOLIEHUIO K KHUCIOTHO-
CTH CpEBI.

5 KakoBbl 0cOO€HHOCTH TaIo(OUIIBHBIX OaKTepUid?

6 B uem cocTouT CyIHOCTh OCMOPETYJIALNN Yy OaKTepHii?

7. Kakue BelecTBa BBINOIHAIOT Y OaKTepuil PYHKIMIO OCMOIPOTEKTOPOB?

8 Kakum 00pa3oM BauseT Ha OaKTEpUU 3eMHOE TSATOTEHHUE?

Q. BiudroT v Ha OakTepuu MarHUTHBIE TIOJISA?

10. Kakue MUKpPOOpraHU3MBI OTHOCAT K MarHUTOOAKTEpUIM?

11. KakoBa yCTOMYMBOCTb Pa3IMYHbIX OAKTEPUH K ITOBBIIIEHHOMY JIABJICHUIO?

12.  Tlepeuncnute 3KOJOTHUECKHUE TPYMIBI OAKTEPUN O OTHOIICHHUIO K KUCIOPOTY.
13. Kakumu mexaHu3zmamu 00ycCIIOBI€HA TOKCHYHOCTh MOJIEKYJI KHcIopoia?

14. Ha3oBuTe OCHOBHBIE MEXAHU3MBI 3aIUTHI AHAIPOOHBIX OAKTEPUl OT KHCIOPO-

15. KaxoBbl criocoObI UCMOJB30BaHUS OAKTEPUSIMU DHEPTUU COJIHEYHOTO H3ITyde-
HUS?

16. Kaxue criocoObl MUTaHMS XapaKTEPHBI JJIsI MUKPOOPTaHU3MOB?

17. K kakomy kinaccy (epMEHTOB OTHOCSITCS 9K30(hepMEHTHI?

18. Kakas u3 opraseiyi CIy>KUT CTPOTMM KOHTPOJIEPOM IPHU MOCTYIUICHUH MUTa-
TEJIbHBIX BEIIECTB B KJIETKY?

19. OxapakTepu3yiiTe BO3MOXKHBIE CIIOCOOBI TPAHCIIOPTA MUTATEIBHBIX BEIIECTB B
KIIETKY.

20. Kakwue crenupuyeckue TPaHCTIOPTHBIE MEXaHU3MBI pa0dOTaIOT MPH MEPEHOCE
yepe3 MeMOpaHy TUTATETHHBIX BEIIECTB?

21. Hauem ocHOBaHa Ki1accU(pUKAIKSI MUKPOOPTAHH3MOB TI0 TUITY TTUTAHUS?

22. Kakoll HCTOYHHMK yTJIepo/ia HCIOJB3YIOT aBTOTPOGHBIE W TeTepoTpodHBIC
MHKPOOPTraHU3MbI?

23. HazoBuTe BO3MOXKHBIE WCTOYHHKH HHEPTUHU, UCIOJb3yeMble MUKPOOpPTaHU3-
Mamu?

24. Yto Takoe XeMOCUHTE3?

25. 3armacHble BeEIeCTBa, HAKAIJIMBAIOIIHUECS B KICTKaX.

26. ®epMeHTH MUKPOOHBIX KJIETOK U UX YYaCTHE B )KU3HEIACATEILHOCTH KICTKH
27. Twurbl OMOJOTUYECKOTO OKUCIIECHUSI OPTaHUYECKUX BEIIECTB MUKPOOAMH.

28.  HemnonHOE OKUCJIEHUE U COOKUCIICHUE OPTaHUYECKUX BEIIECTB.

29. bpoxenue, npIxaHue U aHa3pOOHOE JbIXaHUE.

30. JIoHOpBI W akUENnToOphbl BOoAOpoAa. MexaHW3Mbl OMOJIOTHYECKOTO0 OKHCIICHUS,
WX 3BOJIIONHS M TIPUMEPBHI.

31. XuMHUYECKHH COCTaB KJIETOK, POJb OTIEIbHBIX AJIEMEHTOB M COCIUHCHHUUN B
YKU3HH MHKPOOPTaHU3MOB.

32. MexaHU3MBI TOCTYIUICHUS IMUTATEIBHBIX BEIIECTB B KICTKY.

33.  Tumbl UTaHUSA ¥ TOJYYCHHUS SHEPTUH MUKPOOpPraHU3Mamu: (OTO- U XEMOT-
podbI, aBTO- ¥ TeTEPOTPOPBI, TUTO- U OPraHOTPO(BI, TPUMEPHI.

34. bakrepuanbHbiii ot ont xeMocuHTe3. OTKPHITHE U 3HAUCHHE.

35. Twumbl Ouosormdeckoro okucieHus (OposkeHue, JbIXaHUe, aHadPOOHOE JbIXa-
Hue). OnpeneneHne, OMOXUMHUECKAst CYIIIHOCTb.

Bomnpocy k yctHomy onpocy no teme «lIpeBpaiienrne MEKpOOpPTaHU3MaMU COEIH-
HEHUU COeIMHEHMH yriiepoia, a3oTa, pocdopa, Cepb».
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1. CrnmpToBoe 6posxenue. Bo30yaurenu, XumMu3m mporiecca. 3HaueHUue CIIHUPTOBO-
ro OpOXKEHUSI.

2. MonouHokucnoe OpoxxeHue. Bo3Oynurenn W XMMHU3M Mpoliecca, MpaKTHde-
CKO€ 3HaYCHUE.

3. Hcnonp3oBaHWE MOJOYHOKHCIBIX OAKTEPH B MHINEBON MPOMBINIJICHHOCTH U
KOPMOTMPOU3BOJICTBE. 3aKBACKHU.

4, Macnanokucnoe Opoxenue. Bo3oynurenu u xoj nporecca. 3Ha4€HUE Macisi-
HOKHCJIOTO OpOXKEHUSI.

S. Bbposxenus, Be3biBaeMbie Oaktepusimu poaa Clostridium u sHTEpOOaKTEpUSIMH.

X0/ ¥ KOHEYHbIE MPOAYKThI. 3HAYEHUE ITUX MPOLIECCOB ISl CENbCKOTO XO3SMCTBA U
IPOMBIIIEHHOCTH.

6.  HemnonHoe okucnenue. OKUCIEHHE ITUJIOBOTO CIUPTA B YKCYCHYIO KUCIIOTY.

7. AHa’poOHOE pa3nokeHHe 1eJUTI0103bl. Bo30yauTenu, XuMu3M, 3HaYEHUE TTPO-
11ecca B IpUpozeE.

8.  ApnpoOHoe pa3ziokeHHE LEeUII0NI03bl. Bo30yaurenu, XuMusM, 3Ha4€HHUE IPO-
11ecca B IpUpoeE.

9.  PaznoxeHue MNEKTUHOBBIX BELIECTB MHUKPOOPraHM3MaMH. XOJ W KOHEUYHbIE

IPOAYKTHI pa3iiockeHus. BoasiHast u pocsiHas Mouka J1yOOBOJIOKHUCTBIX PACTEHUIA.

10.  OxwucneHue yrieBoJ0B A0 JUMOHHON KHUCJIOTHI U JIPYTUX OPraHUYECKUX KHUC-
JIOT.

11. MeraHoBoe OpoXxKeHHUE, ONpPENEICHUE, XUMU3M, BO30YIUTENIH, MPAKTUYECKOE
3HAYEHUE

12.  Bakrepun poaa Clostridium u 6pokeHne 1EeUTIOI03BI.

13. HemnonHoe oKuCIE€HHE YTIEBOAOB U IPYTHMX OPTaHUYECKUX COCAMHEHHN MUK-
poopranuzMaMu ¢ 00pa30BaHUEM KHUCIOT.

14.  A»spoOGHoe pa3inoKeHue 1EITHOI03bI.

15. Ilemmono3opa3pymaroriue 0akTepuu U TpHOBI-BO30YIUTENN Mpollecca pa3py-
IICHUS LEJUTIOIO3BI.

16. OxwucieHne MUKpPOOPTaHW3MaMM TeMHULEIUII0N03, JIMTHUHA, KUpPa, YIIeBOAO-
poaoB Bo30yaurenu u 3Hau€HUE 3TUX MPOILIECCOB.

1.  Ha3oBuTte OCHOBHBIE IPYIIIBI a30T(HUKCUPYIOIIUX MUKPOOPTaHU3MOB.

2.  Kakue MUKpOOpPraHHU3Mbl BBIMOJIHSIIOT aCCOLMATUBHYIO a30T(hUKCcaINIO?

3. HazoBute cBOOOIHOKUBYIIME MUKPOOPTaHU3MBI, (DUKCUPYIOIIKUE a30T aTMO-
cepsl.

4. [Touemy azordukcupyromre MUKpOOPraHU3Mbl Ha3bIBAIOT AUA30TpodamMu?

S. KaxoBa posb snerremorio0rHa B a3otdukcanuu’?

6.  Ilepeuncnure MEXaHU3MBbI 3AIIUTHI HUTPOT€HA3bl OT KUCIOPOa.

7. Kakue MHUKpOOpraHu3mbl SIBISIOTCS HauOoJiee aKTUBHBIMU aMMOHU(pUKaTOpa-
MH?

8. Kaxoe 3nauenue B mpupojie UMeeT nporecc HUTpuduxamm?

Q. UYro Takoe rerepoTpodHas HUTpudUKaIms?

10. B uem oTinMuue aCCUMWISIITMOHHON HUTPATPEIYKIIMU U ACHUTpUDUKAITAN?
11. B uem oTiiMuue AUCCUMWISIIIMOHHON HUTPATPEAYKIINU U ACHUTpUDUKaIin?
12.  Yro Takoe mpsMasi 1 KOCBEHHAs JCHUTpUPUKAIIHAS?

13. KakoBo 3kojoruueckoe 3HaueHue JeHUTpuuKanuu?
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14. B uem 3akioyaeTcsl MPUHIMIHAIBLHOE OTIUYHE CEPOOAKTEPUN OT THOHOBBIX
OakTepuii?

15. KakoBbI MeCTOOOUTAHUS U POJH B MPUPOE XEMOTPO(POB, OKUCIIAIONMIUX cepy?
16. UYrto Takoe AMCCHUMMISIIMOHHASA CYTb(aTPEIyKIHMs U KAKOBBI €€ OTJIMYHS OT,
ACCUMITAIIMOHHOHN CYITh(aTpeTyKITuu?

17. HazoBuTe TUNMWYHBIE MECTOOOMTAHHS TPOKAPHOT, OCYIIECCTBISIONINX JTUCCH-
MUWISIIIMOHHYIO cynbdaTtpeaykuuio. VX posb B mpupoe.

18. Yro takoe mobOummzanus HochaTtoB, u KaKOBa POJIb MUKPOOPTAHNU3MOB B 3TOM
nporiecce?

19. Tlouemy kpyroBopoT ochopa He SBISIETCS TOTHOCTHIO 3aMKHYTHIM?

20. Kakwue rpynmnsl OakTepuii y4acTBYIOT B TpaHC(hOpPMaIlMU COeTUHEHUH kere3a?
Bonpocsl k yctHomMy ompocy no Teme «Mcnonb3oBaHue MUKPOOPTraHM3MOB B
TEXHOJIOTUSIX CeJIbCKOX035HCTBEHHOT0 MPOU3BOICTBAY.

1. Hcnonb3oBaHue MHUKPOOPIraHU3MOB B TCXHOJOIHUAX CEJIBbCKOXO03SMCTBEHHOTO
IIPpONU3BOACTBA.
2. IIouBeHHBIC MHUKPOOPIraHU3MBI. MGTOI[BI OIIPCACIICHUA X COCTaBa U aKTHUBHO-

ctu. Ponb MHUKPOOPIraHU3MOB B HO‘{BOO6paBOBaHI/II/I " IJI0J0POaUH.

3. MuxkpoOHBbI€ 1IEHO3bI PA3IMYHBIX TUIIOB MOYB.

4. BinsiHME arpornpueMoB Ha IOYBEHHBIE MUKPOOPTaHU3MBI.

S. Mukpoopranu3Mbl 30HbI KOPHS U UX BIMSHUE HA PACTEHUS.

6. CumOH03 MUKPOOPraHMU3MOB M pacTeHui. Mukopu3a pacTeHHil.

7. OnudutHas Mukpodaopa. Posb 3nuPpUTHEIX MUKPOOPTaHU3MOB MPU XPAHEHUH
ypoxasi. Pa3BuTHe Ha pacTEHUsIX TOKCUT€HHbBIX TPUOOB.

8. buonpenapartsl, NOBBIIIAIOIINE [IOJOPOANE MTOYB U YJIyUIIAIOIINE POCT U pa3-
BUTHE PACTCHUM.

Q. Metoabl MPUTOTOBICHUS U HUCIOJIb30BaHUSI OaKTepUaNbHBIX YAOOpPEHUH Ha

OCHOBE a30TPuKcUpyroMHX, (HochaTMOOMIU3YIOMKX U Ap. OaKTepuil.

10. Hcmonb3oBaHWE MUKPOOPTAaHM3MOB M MX META0OJIUTOB JIJISl 3aIIUThl PACTCHHI
OT BO30yauTeNel 00JIe3HE 1 HACEKOMBIX BPEIUTEIICH.

11. Hcnonp30BaHHE MOJIOYHOKHUCIIOTO OPOKEHHUS B KOPMOIIPOU3BOICTBE.

12. CunocoBaHue U ceHakupoBaHue. JpoxskeBaHUE KOPMOB.

13. IIpumeHeHue METO/10B OMOKOHBEPCHH B CEIIbCKOM XO3SIMCTBE.

14. buonoruyeckue cpeactBa 60pbObI ¢ copHsikamu. ['epOudaru

15.  DnudutHbIE MUKPOOPTaHU3MbL. BUOTPOdBI, SIKKpUCOTPO(DBI, CAaPOTPOPHI.

16. Dxosornueckre 0COOEHHOCTH AMUDUTOB.

17. buomnpenaparbl Ha OCHOBE (PUKCATOPOB a30Ta, AHTATOHUCTOB (PUTOMATOIEHOB,
Mapa3uTOB BPEIUTEIIEH PACTCHUN.

18.  Arposkosiorudyeckre OCHOBbI OMOJIOTMYECKON 3aIlUThl pAaCTEHUN

TecToBBIE 3aJaHUA

TecToBble 3aqanus no reme «OQ01Aass MUKPOOUOJIOTUSD)
Hanuwume nomep npaguinvnozo omeema:
K mexaHu4yecko 4acTH MUKPOCKOIA OTHOCUTCH
OKYJISIP
KOHJIEHCOP
MaKpOBUHT

w e
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4. PEBOJIBLBEPHOE YCTPOUCTBO C OOBEKTHUBAMU

2. I1o nuinHe BOJIHBI M THITY HCIOJIb3yeMOI0 U3JIyYeHHsI COBPeMEeHHbIe
MHUKPOCKOIBbI IeJISTCS HA:

1. CBETOBBIE U JIEKTPOHHBIE

2. CBETOBBIE U TEMHOMOJIbHBIE

3. (ha30BOKOHTPACTHBIE U TEMHOIOJIbHbBIE

4. AIIEKTPOHHBIE U MEXaHUYECKUE

3. ®a30B0-KOHTPACTHASI MUKPOCKOINSI OCHOBAHA HA:

1. YMEHbIIIEHUU UHTEHCUBHOCTH OCBEILICHUS IIpernapara 3a CUCT OMyCKaHUs
KOHJICHCOPA U CYKEHUs auadparmbl

2. MpPEBpAIEHUH ONITUYECKUMHU Cpe/icTBaMU (Da30BbIX KOJIEOAHUI B aMILIH-
Ty/JHbIC

3. OTCEUYCHUH MPOXOISIIETO CBETA U BU3yaIN3alli OOBEKTOB B PacCesH-
HBIX JIy4ax

4. MOJISIPU3ALMY IBYX JTy4€il BO B3AMMHO NEPIEHIUKYJISPHBIX MIOCKOCTIX

4. TemHONOJIbLHAS MUKPOCKOINIHMS OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPBIX BEIIECTB U3y4aTh CBET MPU BO3JEHCTBUU KO-
POTKOBOJIHOBOT'O U3TyYEHHS

2. YMEHBIIIEHUY NHTEHCUBHOCTHU OCBEILICHHS IIpernapara 3a CUET OIyCKaHMs
KOHJIEHCOpA U CYKE€HHUsI Thadparmsl

3. MPEBpaIEHUH ONITUYECKUMHU Cpe/icTBaMu (Ha30BbIX KOJICOAHUI B aMILIU-
Ty/JAHBIC

4. OTCEUYEHUU MPOXOJISIIETO CBETA U BU3yaIN3allMi OOBEKTOB B PACCEsH-
HBIX JIy4ax

5. JlloMuHecHeHTHASI MUKPOCKOINSI OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPHIX BEIECTB U3y4aTh CBET MPU BO3/ICUCTBUU KO-
POTKOBOJIHOBOTO M3JIyUYEHUS

2. MPEBPAIICHUH ONITUYECKUMHU CpeicTBaMu (ha30BBIX KOJeOaHUl B

3. aMIUIMTYTHBIC

4. OTCEUEHUH MTPOXOJISIIET0 CBETa ¥ BU3yaIN3allii 00bEKTOB B pACCEsH-
HBIX

5. JIy4Jax

6. MOJISIPU3ALIMH IBYX JIy4ei BO B3aUMHO MEPIEHIUKYIISIPHBIX TIOCKOCTIX

6. IIpu ucno/ib30BaHMU UMMEPCHOHHOM CHCTeMbl MUKPOCKONA pa3pe-
HIAK0IIASE CTOCOOHOCTh:

1. MOBBIIIACTCS,

2. TTOHMKACTCS;

3. HE U3MEHSETCS;

7. JIJIl NPUTOTOBJIEHUS MIPENAPATOB KUBBIX OAKTEPHid MCIOJIb3YyeTCs:

1. MeTO/ (PUKCHPOBAHHBIX OKPAIIICHHBIX MPENapaTos;

2. METO]1 pa3aBJICHHOMN KaIlIu;

8. Ennnanna n3mepenusi pa3MepoB 0aKTepHaIbHON KIETKH:

1. MUJUTAMETD;

2. HAaHOMET;

3. MUKpPOMETP;
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9. Meikay MMMEPCHOHHBIM O0BbEKTHBOM MHPOCKONA W NpenapaTrom

HAXOUTCH:
1. BOJA;
2. KEJIPOBOE MacJIo;
3. BO3/IYX;

10. MakcumaabHasi pa3peniainas cnocoOHOCTh CBETOBOI0 MHUKPOCKO-

na CoCraBJid€T:

1. 0,4 MKM;
2. 0,2 MKM;
3. 0,5 MKM;

11. YroOsbI onmpeaeauTs 001Iee yBeIHYEHHE MUKPOCKIIA, HEO0X0AMMO:

pa3lieaUTh YBEIIMYEHUE OKYJIIpa HA YBEIMYEHHE OObEKTUBA:

CJIOKUTh YBEJIIMYEHUE OKYJISIpA HA YBEIMUYEHHE OObEKTUBA;

12.  yMHOXWTH yBEIMUYEHHE OKyJsipa Ha yBenumdeHue oobexTuBa;JIYUIIEE
N30bpaxenue npenapara odecrieduBaeT cOUeTAHUE «00bEeKTUB-OKYJIAP»:

1. 40x24
2. 90x8;
3. 100x16;

13. OO0bexkTHBBI paccYMTAHbI HA PadoOTy ¢ MOKPOBHBIM CTEKJIOM TOJI-

IMHOM:
1. 0,12+ 0,5 mm;
2. 0,17 £0,1 mmMm;
3. 0,25+ 0,1 Mm;

14. Pabouee yBesiu4eHHUE OKYJIsIpa:

1. 20 x
2. 5
3. 60 x

Yemanoeume coomeemcmeue:

15.  Mukpockomn:
MEXaHUYEeCKast 4aCTh
2. OITUYECKAd 4aCTh

=

16. OO0ObeKTHBBI:
UMMEPCHOHHBIC:
2. CyXHe:

=

17. OO0BbeKTHUBBI:
MMMEPCUOHHBIE
2. CyXHe:

=

YacTu MUKpOCKoOMA:
a) IITATHB

b) 00BEKTHB

C) KOHJICHCOD

d)  mpeaMeTHBIH CTOJIUK
e) OKYJISIP
f) TyOyC
YBeanyeHus:
a) x 8

b) x 20

C) x 40

d) x 90

e) x 100
MapkupoBka:
a) HI

b) Ol

C) MU
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18. BemectBo:

=

BO3/YyX:
2. KEJPOBOE MACJIO:

19. Marepuaansl  aJs
MHMKPOCKONMPOBAHMSA:

1. MMMEPCUOHHAS
KHUIKOCTB:

2. KpPaCHUTEb:

20. OxpammBaHue
npenapara KpacureJib

1. bykcuH:
2. METUJIEHOBBIH  CH-
HUM:

21. Kpacurenu no xm-
MHYECKOH CTPYKTYpe

1. OCHOBHBIE:

2. KHCJIbIE:

22. MeToabl OKpPaCcKu:

1. IIPOCTBIE:

2. b depeHunpoBaH-
HBIE:

d)  Her cmenMaIbHONW MapKUPOBKH
€)  dYepHOE OMOSCHIBAIONICE KOJIb-

IToka3arenn npejaomMJjicHuda II0Ka-

3aTellb:
a) 1,48
by 1,0
C) 1,33
d 1,515
Bemecrna:
a) bykcuH
b) BOJA
C) KeJIPOBOE Maciio
d)  MeTWICHOBBIN CHHUI
Bpems:
a) 1 MuH
b) 2,5 muH
C) 30 cex
d) lu

Ha3Banme kpacureJis:

a) HEUTpaJIbHBIA KPACHBIH
b)  kucnblii GykcuH

C) DPUTPO3UH

d)  dayopecunn

e) bykcuH

f) METHJICHOBBIA CHHUH
Kpacurens:

a) bykcuH

b)  MeTHICHOBBIN CHHUIA

C) bykcuH+TeHIIMaH  (UOIETO-

BBII

d) reHIIMaH (PUOJIETOBBIN

Yemanoeume npasunvnyro nocnedosamenvnocmas:
23. TexHHKA NPUTOTOBJIEHUS MPENAPATA «B Pa3AaBJIEHHON KaIIe»:

PwnhE

HAHECTH Ha MPEIMETHOE CTEKJIO KAl BOJIbI;
MOKPBITh Mpenapat NOKPOBHBIM CTEKIIOM;

BOJIM3H TOpPEJIKU BHECTH OAKTEPHOJIOTHUYECKON UTTION KIIETKU
MUKPOOPTraHU3Ma B KAIlTIO BOJbI;
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24,
HOro:
1.
2.
3.
4.

TexHuka NMPUrOTOBJECHUS Mpenapara, (PUKCUPOBAHHOIO OKPAIIEH-

3aUKCUpPOBATh IIpenapar B JIAMEHU TOPEJIKU

HAHECTH Ha MPEIMETHOE CTEKJIO KaIlTio BOJIbI

00€3KUPUTH MIPEAMETHOE CTEKIIO CMECHIO CITUPTa C 3Prupom

BOJIM3U TOPEJIKM BHECTH B KaIUIKO BOJAbl OAKTEPUOJIOTMUECKOW WIIION

KJIETKM MUKPOOpraHu3Ma

S. OKpacCHUTBh IpEIapaT KPaCUTEIEM

25. TexHMKa MHUKPOCKONNPOBAHUS (PUKCUPOBAHHOIO OKPAIIIEHHOTO
npemnapara:

1. OITyCTUTb B KEIPOBOE MACJI0 UMMEPCUOHHBI OOBEKTUB

2. MOJHSATH KOHJAEHCOP

3. C MOMOUIBI0 MUKPOCKOIIA HAWTH N300pakeHHe 00bEKTa

4. C MIOMOILbI0O MUKPOCKOTA YETKO C(POKYCUPOBATH OOBEKT

TecToBble 3agaHus 110 TeMe «Mop(oJ10Tus U YIbTPACTPYKTYPA MUKPOOP-

raHnu3MoB»

Hanuwume HOMED npasulibHO20 omeemada.

Ha

PP P oONMDPRORONMNEDNDDEONRERE

o

IIEeHbI:
1.

o ko

B ocHOBe TOKCOHOMUM OAKTEPHUl JICKUT U3YyUeHHE

X MOP(HOJIOTUU 1 OMOXHUMHYECKUX CBOMCTB

HaJIM4Yusl TOKCUHOB

CIIOCOOHOCTH 00pPa30BBIBATH CIIOPHI

WX TTATOT€HHBIX U BUPYJICHTHBIX CBOMCTB

CrpenTo0anu/uibl B Ma3KaX pacioJiaralorcs

IPO3AbEBUIHBIMUA CKOTIIICHUSIMU

HETMPaBWIbHBIMU CKOTIJICHUSIMU

HEeTOYKaMu

OJIMHOYHO

DujIoreHeTHYECKAA TAKCOHOMUSA 0AKTEePHUil CTPOUTCS HA OCHOBE:
ABOJIIOLIMOHHOTO POJCTBA U T€HETUUECKUX TPU3HAKOB
MOPGhOIOTHYECKUX CBOMCTB

(bU3HOTOTUYECKUX CBONCTB

CEpPOJIOTUYECKUX CBOMCTB

Imnupuyeckas kiaaccuuxanus dakrepuii (mo bepaxu) crpourcs

CHOBC:

HBOJTFOITMOHHOTO POJICTBA M TEHETHICCKUX TPU3HAKOB
TOJIBKO MOP(OJIOTHYECKUX CBOMCTB

TOJIBKO (PU3UOTOTUUECKUX CBOMCTB

COBOKYITHOCTH (DEHOTUTTMYCCKUX TIPU3HAKOB

IIpokapuoTHYecKHe KJIETKH, B OTJIHYHE OT JYKAPHUOTHYECKHUX, JIN-

apa
U TOTLIA3MBI
UTOIJIa3MaTHYECKONH MEMOpaHbI
pubocom

byaaBoBuanyo gpopmy umeror
dby3o0akTepuun
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PP OR~WODMDEORODNDENRLODN

-
©

P wn e

11.

w

12.

w

13.

w

14.

w

15.

KOpHUHEOaKTEepUU

JTUTIITIOKOKKH

XJIAMUIUN

K npokapuoram oTHoCSATCS

BHUPYCHI

MPOCTEUIIINE

OaKTepuu

rpuoObI

CTanjI0KOKKH pacnoaralnTcs

OJIMHOYHOE, OECTIOPSII0UHO

LENOYKOH

B BHJIC MTAKETOB 110 8-16

B BUJIC «BUHOTPATHON TPO3AH»

PobGept Kox oTkpbLI

OTKPBLI MPUPOTY OpOKEHUS

MOJIYYHJI BAKIIUHY MPOTUB OCIICHCTBA

OTKPBLI BO30YIUTENS TYOEpKyJie3a

MOJIYYHJI BAKIIUHY MPOTUB CHOMPCKOM SI3BBI

HN.!. MeYHUKOB OTKPBLI

OTKPBLUI IPUPOY OPOKEHUS

OTKpPBLI BO30YIUTEIIS TYOEpKyIie3a

co3iai ¢paroUTapHyO TEOPUI0 UMMYHUTETA

BBEJI B JIJAOOPATOPHYIO MPAKTUKY MUTATEIbHBIE CPEIbI
Hauooabuiee KoJIM4ecTBO BOAbI B 0aKTEPUAX HAXOAUTCH B:
MOHHOU (ppakiun

KpUCTALTNYECKOU opme

CcBOOOIHOM BHE

CBSI3U C KOJJIOMAAMU

Y rpamoTpuuarte/bHbIX 0aKkTepuil 00s1ee BbIpaKeH
JIMIIOTIOJIUCAXapUAHBIA KOMIIOHEHT KJIIETOYHOU CTEHKHU
JIMIIOTIPOTEUHOBBIA KOMIIOHEHT KJIETOYHOW CTEHKHU
MYPEUHOBBIN KOMIIOHEHT KJIETOYHOW CTEHKHU
dbochomunuIHbI KOMIOHEHT KJIETOYHON CTEHKH

O0s13aTeIbHON CTPYKTYPOIl 0aAKTEPUAIBbHON KJIETKH SBJISIETCS

buMOpun

criopa

HYKJICOU T

3epHa BOJIOTHUHA

Cnoco0cTByeT CIIOPO00pPaA30BAHUIO
HEJIOCTATOK MUTATEJIbHBIX BEILIECTB
HAKOIUIEHUE MPOJAYKTOB 0OOMeHa
U3MEHEHUE PH

BCE MIEPEUYHCIIEHHOE

(¢opmMbI OakTepuii 00pa3yTcs MO BIUSTHUEM
aHTUOMOTHUKOB

KHUCIIOT
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3. HarpeBaHus

4, OXJIQXKJICHUS

16.  OoOpasywomasics Npu cnopoodpa3oBaHUU TUINMKAJIUHOBAA KHCJIO0TA
00HApY:KUBaETCS

1. B KOpPTEKCE CIIOp

2. IIPOTOILIACTE CIOP

3. cropoIniasme

4. OK30CIOpUYME

17.  OcHOBHOIl pyHKIHEH KANCYJIbI 0aKTepuil IBJISETCH:

1. 3amuTa OT (ParoruTo3a U aHTUTEI000pa30BAHMS

2. y4acTue B JCICHUU

3. 3alIUTa OT XUMHUYECKUX BO3JICMCTBUI

4. 3aluTa OT KoJieOaHUM TemMIepaTypbl

18.  OcHOBHas PyHKUMSA HUTOILIA3MATHYECKOH MeMOPaHbI

1. oOpa3zoBaHHe METaOOJIUTOB

2. o0pa3oBaHNE TOKCUHOB

3. Y4aCTHE B JbIXaHUU

4. y4acTHUE B IUTAHUU

19.  [as oxkpacku no Mmeroay I'pama ucnoub3yror

1 BC3YBHUH

2. 5% pacTBOp CEPHOM KUCIOTHI

3. reHIUaH- (PUOJICTOBBIN

4. KapOOJIOBBIN PyKCUH

20. BemecTBo KamcyJibl 0aKTepuid MPeACTABJICHO:

1. TJIMKONENTUIOM

2. MYKOIIPOTCHHOM

3. MYPaMWIIUIIEIITUAOM

4. MYKOIIOJIMCaXapUuJaI0M

21. I'nukaHoBbBIE IIENU KJIETOYHON CTEHKH 0AKTEePHH NMPeaCcTABJIEHbI

1. MEeNTHUIAMHU 1-aJJaHUHOM U J- TIIyTAMHUHOBOUW KUCIIOTOU

2. N-aLEeTUIINIIOKO3aMAUHOM U N-aleTUIMYPAMOBOU KHUCIIOTOU

3. JTUTIUKAJINHOBON KHUCIIOTOM

4. TIMKOTCHOM

22. TloaBW:KHOCTH OaKTepuii odecneunBaeTcs

1. BpalllcHUEM JKI'YTUKOB

2. JBWKCHHUEM PECHUYCK

3. JBUKEeHHEM (pumOpuii

4. COKpAILICHUEM KJIETOYHOW CTEHKHU

23.  bakrepuu oTHOCATCH K

1. dyKapuoTam

2. MIpoKapruoTam

24.  MuKpockonnyeckune rpuobl:

1. DYKapHuOThI

2. MMPOKApPUOThI

25. Y npoxkapuor:

1. o(opMIIEHHOE SIAPO
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HYKIJICOHU

HJIOCTIOPBI 00pa3yrOT OAKTEPUH:

HUTYATBIC
ITAJIOYKOBHUIHBIC

26. bakTepuu nepeaBUralTCcs ¢ NOMOUIbIO:
1. HYyKJIEeOnJa
2. JKI'YTHKOB
3. bumOpuit
27.  JHaocnopsbl 0aKkTepuil NOrudawT npu:
1. HacTepU3aLUH,;
2. aBTOKJIaBUPOBAHUMU;
3. HarpeBanuu 10 50°C
Jonoanume:
28.  Mukpoopranu3Mbl, He UMEIOIINE UCTUHHOTO O()OPMIICHHOTO f]Ipa,
Ha3bIBAIOT-
cs
29.  IllapoBuAHBIE KJIETKH, COEJUHECHHBIE B LIETIOUKY, HA3bIBAOT-
cs
30. IlapoBumnble OakTepu¥ B BHJE€ BHHOTPATHON TpO3U HA3bIBAIOT-
cs
31.  bakrepuu, NOKPHITHIE KI'YTUKAMH MO BCEW MOBEPXHOCTHU KIIETKH, HA3bI-
BaIOTCs
Yemanosume coomeemcmeue
32.  Tum kjierkm: KiieTouHble CTPYKTYpBI:
1. DYKapUOTUYECKUM: a) saiepHas MeMOpaHa;
2. IIPOKAPUOTUUYECKHIA: b) MUTOXOHIPHH,
C) KJIETOYHAs CTEHKa
d) XPOMOCOMBI;
e) armapar [ oJIbIKu:
f) ME30COMBI
33. CTpyKTYyphBI: DyHKIUM:
1. KJIETOYHasi CTCHKA; a) OCMOTHYECKHH Oapbep;
2. [UTOIIIa3MaTHYECKas b) 3arac NUTaTeJIbHBIX BE-
MeMmOpaHa IIIECTB;
3. KaricyJia C) u30upaTenbHas MpoOHUIae-
MOCTB;
d) 3alUTa OT MEXaHUYECKUX
BO3JCHCTBUM;
e) coxpaHeHue (GopMbl KIETKH;
f) 3aluTa OT IEPEChIXaHus 1
[epeyBIAKHEHUS
34. Crpykrypa: CyOcTpyKTYpBI:
1. AAPO: a) MeMOpaHa ¢ mopamu;
2. HYKJICOHT: b) SITPBIIIKO;
c)  AHK;
d) XPOMOCOMBI;
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35. CTpyKTyphl OaKTepmii:

1. KJI€TOYHas CTCHKA:

2. LUTOIIa3MaTHYECKast
MeMmOpaHa:

3. KaricyJna:

36. Kokknu:

1. JTUTIIIOKOKKH.

2. MOHOKOKKH:

3. capuuHa.

37.  @dopMa KJIETKHU

1. IIapoOBUAHAS:

2. MaJOYKOBUIHAS:

3. U3BUTAS:

38. Kokknu:

1. MOHOKOKK:

2. CTPEIITOKOKK:

3. TCTPAKOKK:

4. capuuHa:

39. bakrepun:

1. capuuHa:

2. MHUKPOKOKK:

3. Oarua:

4. Kee300aKTepus:

5. CIIMpOXeTa:

6. BUOPHOH:

7. CTaUITOKOKK:

8. criypuiuia:

X¥MH4YeCKHi COCTaB:

a) OeJKu;

b) JIUIIMIbI;

C) MYpPEUH;

d) LEJJIF0JI03Q;

e) XUTHH,

f) IoJcaxapuiabl

Bun 0akrepuid:

a) Azotobacter chroococcum;
b) Sarcina flava;

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

a) Micrococcus agilis;

b) Vibrio colera;

C) Bacillus mycoides;

d) Spirillum sp.;

e) Sarcina flava;
IlnockocTn OACJICHUMU

a) OJlHa
b) IBE
C) TpHu

dopma KIEeTKH:

d) MMaJIOYKOBUIHASA
e) [IapoOBU/IHAA,

f) W3BUTAA,

9) HUTYaTas

Yemanoeume npasuibHyl0 noOC1€0068amMenbHOCHLb

40.
HEHTPY:
1.
2.
3.
4.
41.
1.
2.
3.
42.
1.

PacnoJio:xkenne cTpyKTyp 0aKkTepHaaibHON KJIETKH OT nepudepuun K

HYKJICOH]T
UTOIIa3MaTHYeCKasi MeMOpaHa
Karcysia

KJIETOYHAsI CTEHKA

CreneHb U3BUTOCTH KJIETOK OaKTepHii:

CIIUpOXeTa
BUOPHUOHBI
CIIUPHILITBI

Kosn4ecTBO )KIYTHKOB HA MOBEPXHOCTH KJIETOK OaAKTepHii:

MOHOTPHUX
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2. EepUTPUX

3. 10hoTpUX

43. Pa3mepbl KJI€TOK MUKPOOPIraHU3MOB:
1. JPOXIKHA

2. BHUPYCHI

3. OakTepuu

Iuranue MUKPOOPTraHU3MOBY
Hanuwume nomep npaguibHozo omeema:
Jl1s1 0aKTepuil XapaKTepeH cocod MUTAHMSA:
TOJIOUTHBIN
TOJIO30MHBIN
aBTOTPO(HBIN
IIpy aKTHBHOM TPaHCHOPTE MUTATEJIbHBIX BelleCTB B 0aKTepUAJIb-
KJIETKY JHepPrus:
3aTpaurBaCTCS
HE 3aTPavYnBaCTCA
BBIJIEIISICTCS
Tpanciokassbl (mepMeasbl) 0akTepHil pacnoI0KeHbI B:
KJIETOYHOU CTEHKE
[UTOIJIA3MaTHYECKOU MeMOpaHe
KarcyJe
JHEePru0 MUKPOOPraHU3MbI MOJIYy4Yal0T B pe3yJbTaTe MpPoLecCoB:
Karabonmn3mMa
OnocuHTEe3a

nuddy3un
BHekiieTouHOe nmepeBapuBaHue y OakTepuil NMPOMCXOIUT IOJ Jei-

HY

G WNEPERARONREPOWONEZINWDN PP

CTBHEM:

9H0(EPMEHTOB

9K30(hepMEHTOB

XeMOCHHTEe3 Y MUKPOOPraHU3MOB OTKPbIT:
JI.1.IBaHOBCKUM

C.H.BuHorpaackum

JI.ITactepom

ABTOTPO(HBbIC MUKPOOPTaHU3MbI HCIIOJIB3YIOT YIJIEPO/:
OPTaHUYECKUX COCIUHECHUN

CO,

MukpoopranusmsI-napaTrpogsl HUCHOJAb3YIOT OPraHMYecKuu yrJe-

ONMNNE NN ODNMPRE

poa:

JKUBBIX OPTaHU3MOB

OTMEPIIIUX OPraHU3MOB
MEPTBBIX U )KUBBIX OPTaHU3MOB
JKMBOTHBIX OPTaHU3MOB

: PACTUTEIBHBIX OPTAHU3MOB
Jononanume:

g~ wn e



9.

HHﬁ, Ha3bIBArOTCsL

MHKpOOpFaHI/ISMLI, HCIIOJB3YIOIIUEC YIIJIICPOJd OPraHUuYCCKHUX COCAMHC-

10. MukKpoOpraHu3Mbl, HCHOJB3YIOIIME DJHEPTUI0 COJIHIA, HA3bIBAIOTCS
11. IloctymiieHue BeliecTB B OaKTepUaIbHYIO KIETKY 0€3 3aTpaThl SHEPTUH
Y y4aCTHUSI MOJIEKYI-TIEPEHOCUMKOB HA3bIBACTCS

12. Tun nuTaHus: MuKpOOpPraHu3MbI:

1. XEMOOPTaHOT€TEPO- a) HUTPUPUKATOPHI
Tpodus

2. XEMOJIUTOABTOTPO DU b) napatpogsl

c) [UaHOOAKTEPUH

13. ®epmeHTHI: Jlokasam3anus B KJIeTKe:

1. TUAPOJIA3bI a) SHA0(PEPMEHTHI

2. OKCHIOPEIYKTa3bl b) AK30(EPMEHTHI

Yemanoeume npasuibHy10 noCcne006amenbHOCHb:

14.

Couepmaﬂne JIEMEHTOB B COCTABE€ KIIETOK MMKPOOPraHmM3iMoB (B

NOpsAAKe YObIBAHMSA):

1.

ok

=

2.
3.
16.

hocdop

azoT

cepa

YTIEPO

KEIE30

YcBoeHue yriiepoaHbIX IPyNi MUKPOOPTraHU3MAMM:

CHs;

CHOH

COOH

Hcnosib30BaHue MUTATEIbHBIX BeElIECTB MHKPOOPraHu3dMamMu (siB-

JICHHE THAYKCHH):

copouTt

TJTI0K032

YcBoeHHEe NUTATEIbHBIX BelIECTB MUKPOOPTraHU3MAMU:
TIETITHIBI

Oenku

AMUHOKHCIIOT

MeTa00113M MHUKPOOPTaHU3MOBY
Hanuwiume nomep npagunvnozo omeema:

MEDMDODND PR R

buocuHTe3 BKJIIOYAET NMPOLECCHI:
pacmazia BeIIeCTB

CHUHTE3a MaKpPOMOJIEKYJ KIIETKH
OKHCJICHUE BEIIECTB

depMeHThI — ITO:

HEUTpaJIbHBIE COCTUHEHUS
KHUCJIOTBI
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WP OLONMNENONMNPEPEOWONDEREOOWODDERWDNDREWW

OMOJIOTUYECKUE KaTaIU3aTOPBI

K oxcuaopenykra3am OTHOCSIT:

ACTEPA3BI

DAl

JIUTa3bl

IIpouecchl Opo:KeHUsT OTKPBITHI:

N.1.MeyHHKOBBIM

C.H.Bunorpazackum

JL.ITactepom

Bo30yaure/b ciupTOBOr0 OPOKEHUsI OTHOCUTCS K POAY:
Saccharomyces

Rhizobium

Clostridium

JIpOAKKH 110 OTHOLIEHUIO K KHCJIOPOAY:

aHa’pOObI

a’poObI

(bakyIbTaTUBHBIE aHA3POOBI

JIpOAKKH MCTIOJIB3YIOT B KaUecTBe HCTOYHHUKA yriiepojaa:
Kpaxmal

caxaposy
LIEJIJII0JIO3Y
bakrepun poaa Clostridium umerr popmy:
LIAPOBUIHYIO
U3BUTYIO
MMaJIOYKOBUIHYIO
9. J{pos:KU BepxXoBOro OpokeHHsl NMPUMEHSIOT B IMPOM3BOJACTBE NPH
TeMieparype:
1. 0
2. 6-10 °C
3. 14-25°C
10. JIposK:KU HU30BOr0 OpoOKeHHsI MPHUMEHSIIOT B INPOU3BOACTBE NPH
TeMieparype:
1. 14-25°C
2. 6-10°C
3. 0°
11. MoJ109HOKHC/IbIE DaKTepuH COPaKUBAIOT:
1. Kpaxmal
2. JJAKTO3y
3. KHUp
12. Mos104HOKHC/IbIe 0AKTEPHH PH KUNIAYEHUN:
1. norudaroT
2. HE TIOTu0aroT
13. B a3po0HBIX yCJIOBHUSX LHEIIJI03Y Pa3JjIaraiT:
1. Clostridium
2. Cytophage
3. Pseudomonas
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14. B aHa’poOHBIX yCJI0BHUIX HEJJII0JI03Y Pa3jiarair:
1. Cytophage

2. Sorangium

3. Clostridium

15.  7Kup OKHUCISIOT:

1. Pseudomonas

2. Cytophage

3. Lactobacillus

JMononnume:

Q. AdpOOHBIN OKHCIUTETHLHO-BOCCTAHOBUTEILHBIN MPOIIECC, UAYIIHUNA C 00-
pazoBanueM AT®, mpu KOTOPOM POJIb JOHOPOB BOJAOPOJIA UIPAIOT OPraHUYECKUE
WM HEOPTaHWYECKUE COCAUHEHUs, HAa3bIBACTCS U KOTOPOM

POJIb TOHOPA U aKIIETITOpa BOJAOPO/Ia UTPAIOT OPTraHNYECKUE COCTMHCHISI, Ha3bIBa-
eTcs

10. Twun MOJOYHOKHCIIOTO OpOXKEHHUS, TPH KOTOPOM 00paszyercsl TOJIbKO MO-
JOYHAs KHCJIO-
Ta,Ha3bIBACTCS

11.  Twun MOJIOYHOKHUCIIOTO OpPOKEHHS, IIPH KOTOPOM, KpOME MOJIOYHON KHC-
JIOTHI, o0pa3zyroTes Jpyrue IPOJTYKTHI, Ha3bIBaETCS

12. MacnsHokucnble OaKTepUu TUAPOIHM3YIOT KpaxMmal MOoJa JeHCTBHEM
bepmeHTa

13. MonoyHoKHCIOe OpOXKEHHE B CEIHCKOM XO3SHCTBE HCIOIB3YETCS MPH
PUTOTOBIICHUH

Yemanoeume coomeemcmeue:

22. Ilpouecc: Broixox 3Heprum:
1. OpokeHHe a) 2ATD
2. OKHCJICHUE b) 8 ATD
C) 36 AT®
d) 38 AT®
23. bakrepuu: dopma KIETKH:
1. MOJIOYHOKHCJIBIE a) KOKKOBHU/IHAsI
2. MAaCJISIHOKHUYJIbIC b) HNaJIOYKOBUIHAS
C) U3BUTAA
24. bpoxenue: DJIeKTUBHbIE YCJIOBUS:
1. CIIUPTOBOE a) aHa’pOOHBIC YCIIOBUS
2. MOJIOYHOKHCIIOE b) HaJIA4YME Kpaxmasa
C) HaJIM4MeE caxapa
d) KHCJIasg cpena
e) ImacTepu3anus
f) cpella HeuTpaibHast
25. bpo:xenue: pH:
1. CIIUPTOBOE a) 4,0-5,0
2. TJIMIIEPUHOBOE b) 8,0
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26. MUKpPOOpPraHu3MbI:

1. Saccharomyces cere-
visiae
2. Clostridium butyricum

27. bpoxenue:
1. CIIUPTOBOC
2. MAacCJISHOKHCII0€

28. MUKpPOOpPraHu3Mbi:

1. MacJISIHOKUCTbIE — Oak-
TEpUHU

2. MOJIOUHOKHUCIIbIE Oak-
TEpUHU

3. JIPOXKIKHU

29. Pa3inokeHue HEJIIOJIO-
3bl:

1. a’poOHOe

2. aHa’poOHOe

30. Pa3jioxkeHue LEJLIIJIO-
3bI:

1. a’poOHOe

2. aHa’poOHOe

31. bpoxenue:
1. MAaCJISIHOKHCJIIOE
2. MOJIOYHOKHUCJIOE

C) 5,0-7,0

d) 3,0-4,0

3anacHble BelecTBa B KJIETKe:
a) KUP

b) rpasyJiesa

C) TJIMKOT€H
KoHeyHble IPOAYKTHI:
a) C,HsOH

b) H,

C) CO,

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

mcCTB

IIpouecceor:

a) MOJIOUHOKHCIIOE OpOKEHHUE

b) OpoKeHHe TICKTUHOBBIX Be-
c) CIIUPTOBOE OpOKEHUE

d) OpoXxkeHue Kpaxmaia

e) MacJITHOKUCII0€ OpoKeHUe

f) OpO’KeHHE KIIeTYaTKU

9) OKHMCJICHUE KJIETYATKHA

KoneuHble NPOAYKTHI:

a) STUJIOBBIA CIIUPT

b) BOJa

C) YIJIEKUCIIBIA Ta3

d) OpraHN4YECKUE KUCIOTHI

e) BOJIOPO.

MuUKpOOpPraHu3Mbi:

a) rpuObl MUKPOCKOTTUYECKHUE

b) OakTepuu

C) AKTUHOMMIIETHI

d) TIPOKKHU

IIpumenenue:

a) MacJ0aeie

b) CUJIOCOBaHUE

C) IIPOHU3BOJACTBO ChIpa

d) MOYKa JTyOOBOJIOKHUCTBIX
pacTeHui

e) IIPOU3BOJICTBO MACJISTHOM
KUCJIOTBI

Yemanoeume npasuibHyl0 nOC1€006amMenbHOCHLb:
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32. @epMeHTHI JJIEKTPOHTPAHCIIOPTHOM HeNu a3POOHBIX OaKTepuii:
1 I[IATOXPOM a
2 DA/
3. IIUTOXPOM b
4. HA/JI
5 I[IATOXPOM a3
6. LIUTOXPOM C
33. Ilyrm xaTtabosu3Ma y a3poOHbIX DaKTepHii:
. AIEKTPOHTPAHCIIOPTHAS LIETIb
2. ki Kpebca
3. nyTh DOMOaeHa — Metieproda — [lapraca
34. CoeauHeHmus, o0pa3zyrommecs B pouecce CIUPTOBOro OPOKeHUs:
1. ATUJIOBBIM CIIUPT

2. MAPOBUHOIPA/IHAS KUCIIOTA

3. YKCYCHBIW allbJIETU]]

35.  JrTanbl a3pO00HOr0 Pa3JIOKEeHUS KICTYATKH:
1. TUJIpOoJIn3

2. OKMCJICHHEC

36.  JTanbl pa3jioKeHUsI KPAXMaJIa MACJAHOKNCIBIMA 0aKTePpUIMU:
1. OpOKEeHHUU

2. TUJPOTIN3

37. I'pynmnsbl 0akTepuil pa3iM4HON KUCJIOTOYCTOMYUBOCTH:

1. MOJIOYHOKHUCIIBIC

2. THUJIOCTHEBIE

3. MAacCJITHOKHCIIBIE

38.  IIpouecchl kaTadoM3Ma ¢ Ppa3IMYHbIM BBIXOA0M JHEPIrUM:
1. CIIUPTOBOE OpOKEHUE

2. OKMCJICHHEC LCIJIFOTI03bI

3. HUTPATHOE JbIXaHHE

39. CoenuHeHusi, 00pa3ywouuecs B npouecce OPoKeHUs HEJJII0JI03bI:
1. IJII0KO3a

2. MacJIstHasE KUCJ10Ta

3. IMAPOBUHOTPagHas KUCJIOTA

4. nemnoomno3a

Posib MUKPOOPraHu3MoOB B KPYrOBOPOTEe COCAUHEHUI a30Ta, cepbl, doc-
(¢opa u xkeiseza
Hanuwiume HOMEp npasuibHOZ0 omeema:
1. AMMoHMpUIMpYOIIHE OaKTEePHUH:
1) Bacillus mycoides
2) Azotobacter chroococcum
3) Lactobacillus bulgaricus
2. IIpoaykTbl aMmMoHUpUKAINM 0€JIKOBBIX BENIECTB B a3POOHBIX yCJI0-
BUAX:
1) CEPOBOJIOPO
2) aMMUaK



3)

MOJIOYHas KHCJIOTa

3. IMpoaykrsl aMMoHuGUKAHN 0(eJKOBBIX BelleCTB B aHAIPOOHBIX
YCJIOBHSIX:

1) TIIULEPHUH

2) KaJIeBEPUH

3) CyabGaThl

4, IpoayKkThl aMMOHM(UKALUN MOYEBHHBI:

1) WHIOJT

2) aMMUaK

3) Cynb(athl

S. IIpouecc aMmmoHupuUKaIUM:

1) OKHCIIEHHE aMMHaKa J10 HUITPUTOB

2) MUHEpaIu3alus a30TCOAEPKAIIMX OPraHUYECKUX COEAMHEHHN 10 MHU-
HEPAJIBHOTO a30Ta

6. CoenuHeHusi, HCNOJIb3yeMble aAMMOHU(UKATOpPaMu:

1) NEKTUHOBBIE BELIECTBA

2) oenku

3) EJUTION03a

7. OTtpunaTenbHOe 3HAYEHHE HUTPU(PUKALUM B II0YBeE:

1) a7copOLMs NPOAYKTOB HUTPU(PHUKALIMY TOYBEHHBIMH KOJIJIOUIAMU

2) BBIMBIBAaHUE TIPOAYKTOB HUTPUPUKAITIH

8. IIpu oxucjeHNH aMMHMAKa B HUTPUT U HUTPUTA B HUTPAT HUTPHU-
(puxaTopsbl NONYy4YAIOT:

1) a3oT

2) DHEPTHUIO

3) KHCJIOPO/T

Q. IlepBas ¢paza Hurpupukanum:

1) OKHCJIEHUE a30TUCTON KUCIIOThI

2) OKHUCJIeHHE aTMoc(hepHoro azora

3) OKHCJIEHUE aMMHAaKa B a30TUCTYIO KUCIIOTY

10. Bropas da3a Hurpudpukanmuu:

1) OKHCJIEHUE aMMHAaKa B a30TUCTYIO KUCIIOTY

2) OKHUCJICHHE a30TUCTON KUCIIOTHI B @30THYIO

3) ACCUMUJISIUSL aTMOC(EPHOro a30Ta

11. MoaoxuTteabHOe 3HAYEHHE HUTPU(PUKALMHU B MOYBE:

1) NepeBOJi TPYAHOIOCTYNHBIX coeAuHEHUN Gocdopa B TOCTYMHbIE pacTe-
HUSAM (POPMBI

2) 3aKperieHne a30TCoAePKaAIUX COSMHEHUN B TTOYBE

12. OrpunarejibHOe 3HAYEHME JEHUTPU(PUKAIMU B MIOYBE:

1) HAKOIUIEHWE MUHEPAIbHOTO a30Ta

2) Nepexo]l HUITPUTOB B MOJICKYJIIPHBINA a30T

3) HAKOIJIEHUE OPraHUYeCKOro a3oTa

13. HcTOo4YHHK yriepoaa, ucnojb3yeMblii HUTPpUpUKATOPAMMU:

1) TJTFOKO3a

2) YIJICKUCIIBIN Ta3

3) LEJLUTIO03a
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Bbixo 3HepruM Npy HUTPATHOM JIBIXaHUM:

1) OoJibliie, YeM Mpu OPOKEHUH

2) MEHBIIIE, YeM MPU OPOKECHUHU

3) KaK TpU JIbIXaHUU

4) KaK Mpy OpOKEHUH

15. bakrepum — JeiicTByoIlee HAYAJI0 B OaKTepPHAJIbHOM INpenapare
«pu30TOp(uUH»:

1) a30To0aKTEp

2) KITyOCHBKOBBIE OaKTepUU

3) MOJIOYHOKHCIIbIE OaKTepHu

16. AccoumaTuBHbIe DaKTePHH HAXOAATCS:

1) Ha OBEPXHOCTH KOPHSI paCTEHUI

2) B KITyOEHBKax

3) B TIOYBE

17. bakrepuanbHblii npenapar, aeilcTByOIMi 3¢ PeKTUBHO B 3alIH-
IIEHHOM I'PYyHTe:

1) puzoTophuH

2) HUTparuH

3) a30TOOAKTEPHUH

18. bakrepuaabHblii npenapar, AeicTBYOIMIl 3¢(PeKTUBHO B OTKPbI-
TOM IpyHTe:

1) pu3oTOpPUH

2) a30TO0AKTEePHH

19. 3ona xopHSs pacTeHHid, r/ie pa3BUBAIOTCSI MUKPOOPTaHU3MBbI:

1) pusocdepa

2) bumtochepa

20. IloBepXHOCTH KOPHSI PACTEHHii, HA KOTOPOii Pa3BMBAIOTCA MHKPO-
OPraHU3MBI:

1) pa3ocdepa

2) pU30ILUIaHa

3) dumtochepa

Hononnume:

21.  Tpanchopmanusi azoTcoaepk alux OPraHUYECKUX COETUHEHUH, Helo-
CTYITHBIX pacTeHUsIM, B AMMOHUNHYIO bopmy Ha3bIBAET-
cst

22.  IlepeBon MuHepanbHbIX (HOpPM a30Ta B OEJIOK IJIa3Mbl MUKPOOHBIX Kile-
TOK

23. Ha3bIBACTCS

24. YcBoeHue OakTepusIMu MOJICKYJISIPHOT'O as3oTa Ha3bIBACTCs

25.  BoccTaHOBJIIEHME HUTPATOB B  MOJEKYJSIPHBIA @30T  Ha3bIBAET-
csl

26.  baktepuu, ¢ukcupyomue a3oT B KIyOEHbKax pacTeHMi, HA3bIBAIOTCS
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27.  bakrepuanbHbIN npemnapar, rie AeUCTBYIollee Hayaao KIyOeHbKOBbIE

6aKTepI/II/I, Ha3bIBACTCA

28.  bakrepuanbHBIN npenapar, rie IelCTBYIONIee Hayalo a30TooaKTep,

Ha3bIBACTCA

29. Oxucienue aMMHaKka B HHUTPHUT HA3BIBACTCA

30.  OxucneHue HUTPUTA B HUTPAT HA3bIBACTCS

31.  MukpoopraHu3msl 30Hbl KOPHsI Ha3bIBAKOTCS

32.  Mukpoopranu3msl IOBEPXHOCTH PACTEHUM HA3bIBAIOT-

CciAa

33. MHKpOOpFaHI/I3MI>I, 34aBCpIIAOIKUC MUHCPAIN3allUI0 OPTaHHYCCKUX CO-

GHHHGHHﬁ, Ha3bIBAIOTCA

34.  OcHOBHBIEC CBOMCTBA KIIyOCHBKOBBIX OaKTe-

puit
Yemanoeume coomeemcmeue:
35.  MukKpoopraHm3MsbI:
1. HUTPUPUKATOPBI
2. a30T(UKCATOPBI

36. MHuUKpOOpPraHusMbi:
1 aMMOHU(UKATOPBI

2. HUTPUPUKATOPBI

3 JTEHUTPUPUKATOPHI

37.  MuxkpoopraHnusmsbi:

1. Hutpudukarops 1-dazb
2. Hutpudukarops! 2-¢azb
3 A3zoTdukcatopbl

38. Ilpomnecc:

1 azoTdukcanus

2. HUTpUPUKAIISA

3 aMMOHUUKAIUSA

39. IIpomecc:
1. aMMOHH(pUKAITUS
2. HUATpUDUKAIIHS

HUcrounuk yriaepoaa:

a) TJIFOKO3a

b) YTJIEKUCIIBIN Ta3
C) MAaHHUT

d) LEJUTI0JI03a
HUcrounuk a3ora:

a) aMMUaK

b) Oeok

C) rymyc

d) HUTpAT

e) MOYEBHHA
HUcrounuk a3ora:

a) a30T MOJIEKYJISIPHBIN
b) aMMHaK

C) HUTPUT

d) HUTpAT
bakrepun:

a) Bacillus mycoides

b) Clostridium butyricum
c) Azotobacter

d) Nitrosomonas
KoHeuHble IPOAYKTHI:

a) HUTpAT

b) KaJIEBEpUH

C) CEPOBOAOPOLT
d) aMMHAK

e) UH0JI

f) CKaToJ
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40. IMpouecc: KoHeuHble IPOAYKTHI:

1. HuTpudukanus 1-passl a) a30T MOJIEKYJISIPHBIN

2. HUTpuduKamms 2-¢asbl b) HUTpaT

3 JNEHUTPpUPUKALIISL c) MOYEBHHA
d) HUTPUT

4. T a30 KCaTo-

pyHibt Tuxear bakrepun:
poB:

1. acCOILMaTUBHBIE a) Clostridium

2. CBOOOTHOKUBYIITHE b) Azospirillum

3. CUMOMOTHYECKHUE C) Azotobacter
d) Frankia

e) Rhizobium
Yemanosume npasunwvuyio nocnedosamenvrnocmo:
41.  JTanbl KPyroBopora a3ora:

1. HUTpUDUKAIIHSA

2. JTeHUTpUuuKaIms

3. aMMOHU(pUKAIUS

4, azoTdukcamnms

42, dTanbl aMMOHU(UKAIIUN OesIKA:

1. TUAPOJIN3

2. N€3aMHHUPOBAHNE aMUHOKHUCIIOT

3. TpaHchOopMaIys YyrIepOaHBIX OCTaTKOB

43.  AzoTrcoaep:kalye COeJMHEHUs B Npouecce AUCCUMHIATOPHOM Je-
HUTPU(PUKA LUM:

1. NO,

2. N

3. NO;

4. NO

44.  Jranbl UHGUIHPOBAHNUS PACTEHUS-X03IMHA KJIY0OeHbKOBBIMHU 0aK-
TEePUSAMU:

1. crienupuIecKoe UCKPUBIIEHNE KOPHEBBIX BOJIOCKOB

2. oOpa3oBaHue MHDEKITMOHHOW HUTH

3. pacrnpocTpaHeHHe KJIETOK pU300uil B IUTOIJIa3Me KJIETOK PACTCHUS -
X031HA

Hanuwume nomep npagunvnozo omeema:
45. OKHCJIeHHE HEOPTAaHNYEeCKNX COeIMHEHNH Cepbl OCYIIEeCTBIAIOT
O0akrepum:
1. TuoHOBBIE OaKTEepUU
2. Muxoruiazmsl
3. Xenezobakrepuu
4. Hwutpudukaropsl

46. AKTHBHBIMH OKHCJHUTEJISIMH BOCCTAHOBJIEHHUSI COeJIUHEHHH CEepPbI

SIBJISIIOTCSL OAKTEPHH POIOB:
1. Thiobacillus
2. Beggiatoa
3. Nitrosomonas
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8.

9.

4. Clostridium
47. TuonoBble 0aKTEpPUN BIIePBbI€ BbLICJINII:
1. JL.Ilactep
2. M.beiepunk
3. C.H.Bunorpauckuii
48.  Bakrepum poaa Thiobacillus sBasirores:
O0JUraTHBIMU XeMOOPraHOTpodaMu
(bakyJIbTaTUBHBIMU XEMOJUTOTETEpOTpOhaMu
O0JUTaTHBIMU XEMOJIUTOABTOTPOPaMu
OnHOKIIETOYHBIE OECLIBETHBIE CEPOOAKTEPHUH MPEACTABICHBI POIAMH:
Bacillus
Achromatium
Pseudomonas
Thiospira
K MHOrok/ieToYHbIM 0eCHBEeTHBIM (HUTYATBHIM) CepPOOAKTEPUSAM OT-
HOCSITCSI MUKPOOPTaHU3MbI PO/IOB:
1. Clostridium

Nk~ WD E

o~
©

2. Klebsiella

3. Beggiatoa

4, Thiothrix

49. BaKTepl/IH, BbBI3BIBAKOIIINEC BOCCTAHOBJICHHUC CyJIl)(l)aTOB, OTHOCHATCA K
poxay:

1. Desulfovibrio

2. Thioploca

3. Desulfotomaculum

50. doc¢op B 0UYBE COACPKUTCH B (popMax:
1. NIEPBUYHBIX MUHEPAJIOB

2. docdaron

3 KaJlblIUTa

6.2 IlepeyeHb BONPOCOB K IK3aMEHY MO TUCIUIIHHE

HcTtopust 1 00bEKThI U3yYEHUS MUKPOOUOJIOTHH.

DOTOCUHTE3 U XEMOCUHTE3 MUKPOOPTaHU3MOB.

MukpoopraHu3Mbl 30HbI KOPHS U TIOBEPXHOCTU PACTEHUM, UX POJIb.
NMMoOunu3anus MUHEpaIbHOTO a30Ta B MOYBE MUKPOOPTraHU3MAMH.
MukpoOHbI€ TOMYJISILIUK [TOYBHI.

Monounokucnoe 6poxeHre. MoJOYHOKHUCIIbIE OaKTEPUU U UX POJIb B KOHCEPBU-
POBAHUU MUIIEBBIX IPOIYKTOB U MPU CUIOCOBAHUH KOPMOB.

Bupycs u ¢aru.

MuxkpoOuosiornyeckie Mporecchl MpU CUIOCOBAHUU KOPMOB, CO3PEBAaHUM CEHA-
ka (3epHOCEHAXKA), UX PEryJIUpPOBaHUE.

bpoxxeHue kiaeTdyaTku. 3Ha4YEHUE 3TOrO Mpoliecca B MPUPOJIE.

10. AMMmonudukalus MoueBUHBI. Bo30yauTenu u xXoj mpoiiecca.
11. MuUKpOOPTaHU3MbI, BEI3BIBAIOIINE OKHCIICHUE KUPA.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,

23.
24,

25.
26.

217,
28.
29.
30.

31.
32,

33.

34,
35.

36.
37.
38.

39.
40.

41.
42.

MukpoOHble cOOOIIeCTBa MOYB PA3IUYHBIX TUIOB U (DaKTOPBI, OMPEIEISIONINE
UX COCTaB.

Bnusnue 06paboTKM MOYB HA YUCIEHHOCTh MUKPOOPTaHU3MOB M MX aKTUBHOCTb.
Hutpudukamus. 3HaueHne HUTpUPUKALMK B IOYBE U IIPU XpaHEHUU HABO3A.
OkoJoro-reorpauueckue 3aKOHOMEPHOCTU PACHpPOCTPaHEHUS! MUKPOOPraHU3-
MoB B nouBax (1o E.H. Mumryctuny).

OxucieHne 3TUIOBOTO CIUPTa B YKCYCHYIO KHCIOTY. Bo30OyauTenu u Xoxa mpo-
necca.

Tunsl TUTaHUST MUKPOOPTAHU3MOB.

Crioco0bl MOCTYIUICHUS TUTATENLHBIX BEIIECTB B 0aKTEPHATBHYIO KIETKY.
OcHOBHBIE TPOPHUUECKHUE TPYIITBI MUKPOOPTaHU3MOB.

®epMeHThI MUKPOOPTraHu3MOB. Poiib THIposa3 B )KU3HEAEATEILHOCTH MUKPOOP-
TaHU3MOB.

[Tpoueccrl Tpanchopmanmu ryMmycoBbix BemiecTB. Konuenuuu rymycoo0Opa3oBa-
HUSL.

Mopddonornueckue u (HU3HOIOrHIECKHEe 0OCOOEHHOCTH HECUMOMOTUYECKUX a30T-
(GUKCHPYIOIIUX MUKPOOPTaHU3MOB, UX BKJIa/Jl B @30THBIN OaJlaHC MOYB.
[TpeBpartieHust MUKpOOpraHU3MaMHi COSAMHEHUN CEpBI.

MukpoOHble Ononpenaparsl JUisl 3alUThl PACTEHUH OT (PUTONATOT€HHBIX MUKPO-
OpPTraHHW3MOB U HACEKOMBIX-BPEIUTEIICH.

Oco0OEHHOCTH CTPOEHHUS KIIETOYHOW CTEHKH MPOKAPHUOT.

MacnsHokucaoe OpokeHrue. 3HaueHHe MPOLEcca B MPUPOJIE U CETbCKOM XO35i-
CTBE.

AMMOHU(UKaLKS OETKOBBIX COEMHEHUI B TIOYBE.

CnuproBoe Opoxenue. Bo3OyauTenu u xo nporuecca.

MukpoOHble 3eMJIey100pUTENbHBIE MpenapaTbl, X NpuMeHeHue U 3(P(PeKTuB-
HOCTb.

[Ipoiiecchl MONy4eHHs] YPHEPTUU MUKPOOpPraHU3MaMH (adpoOHOE JIbIXaHHEe, Opo-
KEeHHe, aHadpoOHoe /bIxaHue). Pacxol sHEprur MUKpOOPraHU3MaMH.

Bnusinue opranndeckux yn00peHuil Ha MUKpOOPTaHU3Mbl U IJI0I0POAHE MTOYUBBI.
JlelicTBrE HA MUKPOOPTraHU3Mbl XUMHUYECKUX CPEIICTB 3aLUTHI pacTeHuil. buone-
rpafaius NecTULUI0B MUKPOOPTaHU3MAMHU.

OCHOBHBIE TIPUHIUIMBI W MPHU3HAKH, HCIOJIB3yEeMbIe B CHUCTEMATHKE OaKTEpHiA.
OCHOBBI (PUITOTCHETUIECKOW CHCTEMATHKH.

CriocoObl ABMKEHUS IPOKAPUOT.

PasnojkeHne MEKTUHOBBIX BEIIECTB MHUKpOOpraHu3MaMu. BojsHas W pocsHas
MOUYKH BOJIOKHHCTBIX PAaCTCHUH.

AcconuaTtuBHas GuKcaius a3oTa.

[IponronoBoOKKCTIOE OPOKEHUE.

PacnpocTpanenne MUKpOOpPraHu3MOB B Mpupoje. BrnusHue ¢paktopoB okpyxa-
IOLIeH cpeibl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Henutpudukamus. Mepsl 00pbObI ¢ TeHUTpUUKAIIIEH B TIOUBE U HABO3E.
CumbuoTtudeckas ¢ukcarus azota. [lepcrekTuBbl noBbImIeHUS d)PEKTUBHOCTH
npolecca.

AueronobyrtunoBoe Opoxkenue. Bo3dyaurenu, xo1 mporecca.

OxuciieHre KiieT4yaTkd. 3HaueHHEe B MPUPOJIE U CEIBCKOM XO3SIHUCTBE.
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43.
44,
45.
46.
47.

48.
49,
50.
51.
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.

77.

78.
79.

80.
81.
82.

Muxkopu3sa pacTeHuid. 3HaueHUE, BO30YIUTEINH.

MukpoOHble IpenapaTsl, CTUMYJIMPYIOIINE POCT PACTEHUH.

[TpyHLIMIIBI U KOHUENIUH, IPUHSATHIE B TOYBEHHOW MUKPOOUOJIOTHH.

Bupou el v npHOHBL.

BnusiHue MenmumopaTHBHBIX MEpONPUSATUN HA YHCIEHHOCTh MHUKPOOPIaHHU3MOB
IIOYBBI U UX AKTUBHOCTb.

['ereporpoduas nutpuduxaims. 3HaueHue, BO30yIUTEINH.

3UMOreHHas U aBTOXTOHHASI MUKPOQIIOpa MOYB.

PenponykTtuBHas ctparerus NOnyJsluid MUKPOOPTaHU3MOB.

[IpeBpatieHrss MUKpOOPTraHU3MaMU COEAMHEHUH JKele3a.

[TpeBparenuss MUKpoOpraHu3MamMu coeuHeHni pocdopa.

Brnusinue MuHEpanbHBIX yA0OpEeHUH Ha MUKPOOPTaHU3MBI U TUIOI0POIUE TTOYBHI.
CriocoObl pa3MHOXKEHHS IPOKAPHUOT.

CrniopooOpa3oBaHHE TPOKAPUOT U FYKAPHUOT.

BbuonpenapaTsl Ha OCHOBE acCOLMATUBHBIX OaKkTepuil U UX 3P (HEKTUBHOCTB.
CamnporpodHble U naparpopHble MUKPOOPTraHU3MBI.

CpaBHUTEINBHBIN aHAJIN3 CTPOEHUS KIIETKH IIPOKAPUOT U SyKapHOT.

3naueHue GUMOpHil U Nujei B )KU3HEAEATEIBHOCTH OaKTEPHil.

OyHKIMY TUTOMIA3MAaTUHYECKOW MEMOpPaHbl MPOKAPUOT.

Ponb BKIItOUEHU OaKTepUaIbHOU KIETKH.

[lenTp HacieacTBEHHON MH(MOPMAIIMU TPOKAPUOT U SYKAPHUOT.

XapakTepuCTHKa UCKYCCTBEHHON CUCTEMATUKH IPOKAPHOT.

3HaueHue rpuboB U JPOAIKE B MUKPOOHOM COOOLIECTBE MOYBBI.
Mop@donornyeckne U 3KOIOTHYECKHE OCOOEHHOCTH MHUKPOCKONMHYECKUX BOJO-
pOCIIEN ¥ IPOCTEUIIHNX.

B3auMooTHOIIEHUSI MUKPOOPTaHM3MOB B IPUPOIHOM cpene.

[TumeBble TOTPEOHOCTH MUKPOOPTaHNU3MOB.

Oco0eHHOCTH pa3InYHbIX IMyTEH MOTYYeHHs] MUPOBUHOIPATHONW KUCIIOTHI.
buocuHTe3 pa3InyHbIX BEIECTB MUKPOOHOM KIIETKH.

®da3bl MUKIIA pa3BUTHS KYJIbTYpPbl OAKTEPHIA.

[Ipoteccol OpoxkeHus, Bei3biBaeMble OakTepusimu poaa Clostridium.

OxuciieHre yriaeBoJ0B U yIiIeBOJOPOAOB MUKPOOPTaHU3MaMU.

[Ipotiecchbl pa3noKeHus FreMULEIIIIONIO3bl U JINTHUHA MUKPOOPTaHU3MaMH.

Poib MUKpOOpPTraHM3MOB B KPYTOBOPOTE a30Ta B MOYBE.

XapakTepucTrKa 1 BUI0BAsI CIIELM(PUIHOCTD KIIyOCHbKOBBIX OaKTEpUH.
OCHOBHBIE CTaMU WH(DUIMPOBAHUS PACTEHUS KIyOCHBKOBBIMU OaKTEpUSIMM-
CUMOMOHTAMH.

CpoiicTBa KIIyOEHBKOBBIX OakTepuil pu (HOPMUPOBAHUM A30THUKCUPYIOIIEH ac-
COLIMALINH.

bakrepun-cuMOnOHTH HEOOOOBBIX PACTEHUH.

MeTonbl onpenesieHns YUCIEHHOCTH, COCTaBa M aKTUBHOCTH MTOYBEHHBIX MHUKPO-
OOPTraHHU3MOB.

MukpoOuosiornyeckie acreKThl Pa3InyHbIX CIOCOOOB XpaHEHUs HaBO3A.
MukpoOuosornyeckie cTaguil KOMIIOCTUPOBAHUSI OPTAHUYECKUX OTXO/I0B.
Muxkpo6uonornyeckas: TpaHchopMalus NECTUINIOB B IOYBE.
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83. BiusHue snu@UTHBIX MUKPOOPTraHU3MOB Ha JKU3HEACSTENbHOCTh PACTEHUU U

XpaHEHHE TII0/I0B ¥ OBOIIEH.
84. Mukpobuomnorus oprannyeckux ynoopenuii. Cosmoma, Topd, KOMIIOCT.

85. MukpoOHOoI0oruyecKkue acteKThl MPU BOASHOW U POCSHOW MOYKE JTyOOBOJIOKHHU-

CTBIX PACTECHHUM.
86. Buabsl cuMO103a MUKPOOPTaHHU3MOB C PACTCHUSMH.

87. B3aMMOOTHOIIEHNS MUKPOOPTAaHU3MOB MEX/1y COOOM M BBICIIMMU OpTraHU3MaMHU.

CuMOmM03, aHTarOHU3M U Apyrue GOpMBI.

88. 3nauenne padot C. H. Burorpanackoro u B. JI. OmensHCKOTO J7151 pa3BUTHSI MUK-

pobuonoruu. Otkpeitus /. Y. Banosckoro u U. Y. Meunnkoga.
89. CnopoobOpa3oBanue y 0akTepuid, CTaAUH 00pa30BaHUs YHAOCIIOP.
90. Llutomna3ma OakTepuanbHOl KiIeTkH. bakTepruaibHbIi TEHOM.

6.3 Onucanune nmokasarteJsieil 1 KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHUE
IIKAJI OlleHNBAHUS

OueHka 3HAHUI CTYACHTOB IIPOBOJAUTCS IO CJAEAYIONIAM KPUTEPHUAM:

OO011ast 3K3aMeHaIMOHHAsA OLIEHKA OTBETA CKJIAJbIBAETCS U3 TPEX OLIEHOK MO
KKJIOMY U3 TPEX BOIIPOCOB OMJIETA U SIBJIACTCS UX CPEITHUM aprU(PMETUUECKUM C
OKpYTJIEHUEM B CTOPOHY yMeHbleHus. [Ipu Hanuuuu no ogHOMY U3 BOIIPOCOB OuIIe-
Ta OLEHKU «2» (HEYJAOBJIECTBOPUTEIILHO) 001Asl IK3AMEHAIMOHHAS OLIEHKA BbI-
CTaBJIfAETCH «2» (HeyA0BJIETBOPUTEILHO).

OrnieHKa OTBETOB MPOU3BOAUTCS MO MATUOATUIHLHOM IIKaJe U BHICTABIISIETCS CO-
IJIACHO KPUTEPUSAM, IPUBEACHHBIM HUXE

1. OueHka «5» (0TJMYHO) CTABUTCH €CJIU:

o [TostHO packpbITO copepkaHMe MaTepuasa OuseTa: HCYEepIbIBAIOIINE U
apryMEHTHPOBAHHbIE OTBETHI HA BONPOCHI B OUJIETE.

o Marepurai u3J10%KeH rpaMOTHO, B ONPEAEIEHHON JOTUYECKOUN MOCIIeN0-

BaTCJIbHOCTH, HC TpC6y6T JOITOJIHUTCJIIBHBIX HOHCHGHHfI, TOYHO HUCIIOJIB3YCTCA TCP-
MHHOJIOI'us.

o JIeMOHCTpUPYIOTCS TIIyOOKHE 3HAHUS JUCHUIUINH CHEeMaIbHOCTH.

o Jlanbl 000CHOBAaHHBIE OTBETHI Ha JIONOJHUTENbHBIE BOIIPOCHI MTpernoja-
BaTeJIA.

2. Ouenka «4» (XOpoLIO) CTABUTCH €CJIN:

o OTBeThI Ha MOCTABJICHHBIE BOMPOCHI B OUJIETE U3JIaratoTcsi CUCTEMaTH-
3UPOBAHO U MOCJIEA0BATEIBHO.

o JIeMOHCTpHUpYETCSl YMEHHE aHAIIM3UPOBATh MaTepUall, OAHAKO HE BCE

BBIBOJIbI HOCSIT apIyMEHTUPOBAHHBIN U JJOKA3aTEJIbHBIN XapakTep, B U3JI0KEHUU J10-
MyIIEeHbI HEOObIINE MPOOEIbl (HETOYHOCTH ), HE HCKA3UBIITUE COJIEP)KaHKE OTBETA.

o Marepnain usnaraercst yBepeHHO, B OCHOBHOM IIPaBUJIBHO JJaHBI BCE
ONPENIEIICHNUS U TOHATHUSA.

o [Ipu oTBETE HA TOMOJHUTENBHBIE BOIIPOCHI ITPEMOAABATENS IMOJIHBIE OT-
BETHI JJaHbI TOJIBKO MPH MOMOILIY HABOJSIIHMX BOIIPOCOB.

3. Ouenka «3» (y10BJIETBOPUTEJIBHO) CTABUTCH €CJIH:

o Hemnonxo M HEnocie10BaTesbHO PACKPBITO COAECPKAHUE MaTEpHUaa,

HO ITOKAa3aHO 06mee IOHHMMAaHHNEC BOIIpOCaA.
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b Nmennck 3aTPYAHCHUA UJINW JOIMYIICHBI OIIMOKHU B OIIpCACIICHNH IIOHS-

THﬁ, HCITI0JIb30BAHNH TCPMHUHOJIOTHH, UCIIPABJICHHBIC ITOCJIC HABOJAAIINX BOIIPOCOB.
L I[CMOHCTpI/Ip}II-OTCSI IMOBCPXHOCTHBIC 3HAHWA TUCHUIIIMH CIICHHUAJIBHO-
CTHU; UMCIOTCS 3aTPYAHCHUA C BbIBOJaMU.

° [Ipu oTBeTE HA TOMOJIHUTENBHBIE BOMPOCHI TPENOAaBaTelisi OTBETHI Ja-
IOTCS TOJIBKO TIPY TTOMOIIHA HABOSIIIUX BOIPOCOB.

4, Ounenka «2» (Hey10BJIETBOPUTEJIBLHO) CTABUTCH €CJIN:

° Marepuan uziaraercsi Hermocjiea0BaTeIbHO, COMBYMBO, HE TIPEACTABIISET

OHpe,ZleJIGHHOfI CHCTEMBI 3HAaHUM 10 AUCHUILIMHE, HC PACKPBLITO €T'0 OCHOBHOC CO-
ACPIKAHHUC.

o Jlomy1ieHbI TpyObIe OMTMOKH B OTPEICTICHUSX U MIOHATHSX, TIPU UCIIONh-

30BAHUH TEPMUHOJIOTHH, KOTOPBIE HE UCIIPABJIEHBI I1OCJIE HABOIAIUX BOMPOCOB.

o JleMOHCTpUpYyeT HE3HAHUE U HEMOHMMAaHUE CYLIECTBA HK3aMEHallMOH-
HBIX BOITPOCOB. He maHbl OTBETHI HA TOMIOJHUTEIbHBIE UM HABOASIIME BOIIPOCHI
IIPETNOIaBaATEIIS.

HpI/I BBICTAaBJICHHMHN OLICHKMH, 0COOEHHO HGYHOBHGTBOPHTGHBHOﬁ, [pCrnoaaBaTCjib

00BSACHSAET CTYACHTY HCIOCTATKH €TI0 OTBCTA. qDaKTOpOM, BJIWAIOIMINM Ha CHHKCHHC
OICHKH OTBCTA, ABJIACTCA TAKIKC MAJIOI'paMOTHAA pCYb C UCII0JIb30BAHUCM KAPI'OH-
HBIX U ITPOCTOPCUHBIX BBIpa)I(eHI/Iﬁ, HCYMCHHC ITPABUJIBHO I10JIb30BATbCA TCPMUHAMMU.

[Ipu 1OMOJHUTENBHOM CaMOCTOSITEILHOM paboTe HaJl MaTepUaioM Kypca Bo3-

MOJKHO ITOBBIIIICHHUE KAYCCTBA BBITIOJTHCHUA y‘—I€6HBIX 3aﬂaHHﬁ.

7. YueOHO-MeTOAUYECKOE U HH(OPMAIHOHHOE OOecTnedeHne TUCIIUIIINHbI
7.1 OcHoBHas JauTEPaTYypa

1 Emues, B. T. MukpoOuosiorus : yueOHUK JJis CpeaHEro mpoheCCHOHATBHOTO
oopazoBanus / B. T. Emues, E. H. Mumyctun. — 8-¢ usn., ucnp. u aomn. —
Mocksa : U3narensctBo FOpaiit, 2022. — 428 c. — (IIpodeccuonanbuoe oopa-
3oBanue). — ISBN 978-5-534-09738-2. — Tekcr : anekrponnsiii // OOpa3oBa-
TenbHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491852

2 Hetpycos, A. 1. Mukpobuosorus: Teopust u npaktuka B 2 4. Yacts 1 : yued-

HuK s By30B / A. U. Herpycos, U. b. KotoBa. — Mocksa : M3naTenbcTBO
FOpaiit, 2022. — 315 ¢. — (Bricimiee oopazoBanue). — ISBN 978-5-534-03805-
7. — Texcr : anextpoHHsIi // O6pazoBarenbHas miaatd@opma FOpalt [caiiT]. —

URL: https://urait.ru/bcode/489076

3 Mukpoo6uomnorus [Tekcr] : yueOHuUK 115 cTyA. By30B 1o cret. 311200 / O. 1.
Cunopenko [u ap.]. - M. : UTHOPA-M, 2012. - 285[1] c.

4 Hempycos, A. M. MukpoOuomorus: Teopus U npaktuka B 2 4. Yacts 2 : yueo-

Huk g By30oB/ A. W. Herpycos, U.b. KotoBa. — Mocksa: M3garenscTBO
FOpaiit, 2022. — 332 ¢. — (Boicmee o6pazoBanue). — ISBN 978-5-534-03806-
4. — Texkcr : anextponHbIi // OOpa3zoBarenbHas miatdgopma FOpait [calT]. —

URL: https://urait.ru/bcode/490704
5 ®apuues, A. T. [Tousennas mukpoouosorusi / A. T. ®apuues, A. X. Ko3bipes,
A. A. Cabanoa. — Cankt-IletepOypr : Jlanp, 2022. — 140 ¢. — ISBN 978-5-
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https://urait.ru/bcode/490704

507-44484-7. — TexkcT : PIEKTPOHHBIN // JIaHb : 3JEKTPOHHO-OMONIMOTEUHAS CH-
crema. — URL.: https://e.lanbook.com/book/260831

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

1 Ewmmnes, B. T. Cenbckoxo3siiicTBEHHAS MUKPOOHOJIOTHS | YI€OHUK JIJIsT BY30B /
B. T. Emues, E. H. Mumyctun. — Mocksa : M3natensctBo FOpaiit, 2022. —

197 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-11223-8. — Tekcr :
anekTpoHHbIH // OOpa3zoBatenbHas miatdopma FOpaiT [caiit]. — URL:
https://urait.ru/bcode/491856

2 Omnpenenurtenb MaTOTCHHBIX U YCIOBHO NaTtoreHHbix rpudos [Teker] / . Cat-
ToH, A. ®otepriiui, M. Punanbau; Ilep. ¢ anri. K. JI. Tapacosa, FO. H. Kosae-
Ba, oy pea. . P. lopoxkoBoii. - M. : Mup, 2001. - 468 c. : wi1. - bubnuorp.: c.
447-450.- CrnioBaps TepMHHOB: €.451-454.-Yka3. naTuH. Ha3BaHUM rpubdoB: ¢.457-
463. - [Tep. u3x. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W.
Fothergill, M. G. Rinaldi.

3 ®enorosa, H. H. Mukpoobuonorus : yueoHoe nocodue / H. H. ®enorosa, B. A.
Enxun. — Canxr-ITerep6ypr : CII6IJITY, 2017. — 52 ¢. — ISBN 978-5-9239-
1002-5. — Tekct : aneKTpoHHbIH // JIaHb : 3MeKTpOHHO-O0MOIMOTEYHAs! CUCTEMA.
— URL.: https://e.lanbook.com/book/102981

4 MuUKpoOHOJIOTHYECKHE MPOLECCH MPU XPAHEHUU U NepepadOTKe IMI0I00BOII-
HOM mpoaykuuu [Tekct] : yaeOHOE mocodue: [AJis1 CTYJEHTOB, 00Y4YalOIINXCsl 110
HarnpasyieHusM noaArotoBku: 110900 "TexHosnorus npou3BOACTBA U TIEpepadOTKU
cenbckoxo3siiictBeHHor npoaykuuu', 100800 "Tosaposenenue", 260100 "IIpo-
OyKThl TNWUTaHUS U3 pacturenbHoro cwiphsa”, 110500 "CamoomctBo"| /
A.A. BanbkoBa ; M-Bo cen. xo3-Ba Poc. ®@enepanuu, Poc. roc. arpap. yH-T -
MCXA um. K.A. Tumupsizesa. - Mocksa : PTAY-MCXA um. K. A. Tumupssesa,
2012. - 57 c.

5 Ompeaenurens MaTOTeHHBIX U YCIOBHO matoreHHbIx rpubdos [Texct] / J. Car-
ToH, A. ®otepriiut, M. Punansau; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBasne-
Ba, nox pea. M. P. lopoxkoBoil. - M. : Mup, 2001. - 468 c. : wi. - bubnuorp.: c.
447-450.- CnoBaps TepMuHOB: ¢.451-454.-Yka3. naTuH. Ha3BaHU# TpuoOOB: ¢.457-
463. - Ilep. m3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W.
Fothergill, M. G. Rinaldi.

6 buokoHBepcHsi OTXOAOB arpONpPOMBIIUIEHHOTO KoMmIuiekca [TekcT] : yueOHoe
nocodbue / B. H. Kyrporckuii, O. [I. Cunopenko ; Poccuiickas akagemusi celib-
CKOXO3AMCTBEHHBIX HayK, MOCKOBCKHN Hay4YHO-MCCIIEIOBATEIbCKAM WHCTUTYT
cenbckoro xo3siictBa "HemunnoBka". - MockBa : PTAY-MCXA um. K. A. Tu-
mupsizeBa, 2012. - 173 ¢. : un ; 20 cm. - bubaumorp.: ¢. 164-171. - 100 sk3.. - ISBN
978-5-9675-0658-1 : 257.10 p.

7.3 MeToanuecKue yKa3aHusi, peKOMEHIANH U JIPyrue MaTepuaJjibl K 3aHATHAM

1. Ilpu mpoBeneHNr MPAKTUUECKUX padOT HEOOXOIUMO CTPOro COOMIOAaTh IMpa-
BUJIA TEXHUKHU O€30MaCHOCTH MPHU padoTe B MUKPOOUOIOTHYECKOM TabopaTopuH,
yKa3aHUs MpernojaBaTesiell U 1abopaHTOB Kadeaphl.
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https://e.lanbook.com/book/102981

2. Pabouas TeTpazp s 1a00pATOPHBIX 3aHATUHN MO JUCHUIUTMHE « MHUKpOOHoIIo-
rus».  M.: llentp omnepatuBHor monmurpapuu  PIAY-MCXA  umenu
K.A.Tumupszena, 2016.

3. CII 1.3.2322-08 be3onacHoCTb pabOTHI ¢ MUKpOOpranu3dMamMu 3 - 4 rpymnmn mna-
TOT€HHOCTH (OIaCHOCTH) W BO3OYIUTEISIMU Mapa3uTapHbIX O0Je3Hen

4. ®I'OC BO no nanpasnenuto 35.03.04 ArpoHomus

5. OIIOII BO no nanpasnenuto 35.03.04 Arponomust

6. YueOuslii utan nmo Harpasienuto 35.03.04 ArpoHomMus

8. [lepeuenb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEpHEeT», HEOOXOAUMBIX IJISI 0CBOEHUS TUCHUILINHBI « MUKPOOHOJI0THS»

1. DnexTponHo-OmbMMOTeUHas cucrema Jlanp, http://e.lanbook.com/ [ocrtym He
OrpaHUYCH.

2. DnextpoHHO-6nbmMoTeunas cucrema «BC IOPAWT www.biblio-online.ru

Jloctym He orpaHr4eH

Dnekrponnas oudsmoreka PI'B https://search.rsl.ru/ru loctym He orpaHudYeH.

benopycckas nudposas 6udamoreka https://library.by/ JToctyn He orpanuueH.

OnextpoHHO-0mOMoTeuyHas cuctema PCAY-MCXA umenu K. A. Tumupsizea

http://elib.timacad.ru Jloctym He orpaHUYEH.

ok w

8.1 ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIEC H MOUCKOBbIEC CHCTEMbI

NupopmanuoHHbIE TEXHOJIOTUM:

1. DnekTpoHHble y4yeOHHMKH. 2. TexHonoruum MynbTuMenua. 3. TexHosoruu
WuTepHeT (3JIeKTpOHHAs TI0YTA, AIEKTPOHHbIE OMONMOTEKH, JIEKTPOHHBIE 0a3bl JaH-
HBIX).

JIJ1st ”HBANKMIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS OCBOECHUE
JAHHOW JTUCIUIUIMHBI (MOIYJIs1) MOXET OBITh OCYIIECTBJICHO YaCTUYHO C MCIOJIB30-
BaHHMEM JMCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHUMW: CIIAW-IPE3CHTALUN JIeK-
IUOHHBIX 3aHATUN, MaTepHalibl JUIsl CaMOCTOSITENIBHOM pabOThl M KOHTPOJIBHO-
WU3MEPUTEIbHBIE MaTEPUAJIBL.

IIporpammHoe od0ecnieueHue:

1. Onepanuonnas cucrema MS Windows XP 2. Oneparnmonnas cucrema MS
Windows 7 3. Onepannonnast cuctema MS Windows 8 Prof 4. Onepanmonnas cu-
ctema MS Windows 10 Prof 5. Ilaker odpucubix npunoxenuit MS Office 2007 6.
[Taket oducHbix npunoxkenuit MS Office 2013 7. [1aket nporpamm AJisi IPOCMOTpa,
neyaTy 2JIEKTPOHHBIX myOsnukaruii Acrobat Reader 8. IlpuknagHoe mporpamMmmHoe
oOecrieyeHue i MpocMOTpa 3JEKTPOHHBIX AokyMeHToB Foxit Reader 9. CoGon-
HBIN (aiJIOBBIN apXUBATOP C BHICOKOH CTENICHBIO CXKATHS JaHHBIX 7-ZIp

Crnenuaju3npoBaHHOe MPOrPaMMHOe o0ecreyeHmne:

1. KomnbroTepHasi cpaBouHasi npaBoBasi cucrema KoncynbranT + (Oecruiat-
Has oHJaltH-Bepcus Ayt oOydenus) 2. CuctemMa aBTOMATU3UPOBAHHOTO MPOEKTUPO-
BaHus 1 yepuyeHus Autocad for Students 3. CucTemMa TpexMepHOTO MOJICITUPOBAHUS
netaneit Kommnac 3D Yuebnas Bepcust iis CTyI€HTOB

IIporpammHoe obecnieueHue AJisi JIML C OTPAHNYEHHBIMH BO3MOKHOCTAMM
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http://www.biblio-online.ru/
https://search.rsl.ru/ru
https://library.by/
http://elib.timacad.ru/

1. DkpanHas Jyna B ONEpalMOHHBIX cucTeMmax JuHeiiku MS Windows 2.
DKpaHHBIA TUKTOP B ONEpallMOHHBIX cuctemax juHeliku MS Windows 3. becruat-
Hasi IporpamMma 3kpaHHoro goctyna NVDA
NudopManiuoOHHO-CIIPABOYHBbIC H MOUCKOBbIE CUCTEMbI
SIndex (http://www.yandex.ru)

Rambler (http://www.rambler.ru)

ATIOPT (http://www.aport.ru)

Mail.ru (https://mail.ru)

Google (http://www.google.com)

AltaVista (http://www.altavista.com)

[TonnoTekcroBas 6a3a nanubix ['OCToB
(http://www.vniiki.ru/catalog/gost.aspx)

8. Dnekrponnsiii 6ank kauUT (http://bankknig.com)

9. ®enepanbubiii noptan «Poccuiickoe oopazosanuey (http://www.edu.ru/)
10.JTuopycex (http://lib.rus.ec/g/sci_religion)

NogakodPE

9. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0AUMOM 115
OCyIIeCTBJIEHHUSI 00Pa30BaTEJILHOIO MPOoLECcca MO AUCIUIIHHE
«Muxkpoouosorus»

JIJist IGKIMOHHOTO Kypca HEoOXO0JIMMa KOMITbIOTEpHAsl TEXHUKA C MYJIbTHUMeE-
JUWHBIM 00eCIIeYeHUEM.

Jlst mpoBenieHrsl MPAKTUYECKUX 3aHATUI MO TUCHUIITHHE «MHUKPOOHOIOTHS
HEe0oOXoIMMa J1abopaTopusi, OCHAIIICHHAS ra30- U BOJOIPOBOJAOM, BEHTHIIAIIMEH, Y D-
JamMrnaMu I CTePUIIM3AIMU TTOMENICHUH, JIJAaMUHApaMU U MUKPOOHOJIOTHYECKUMU
OOKcamu, CTepUIIM3AlMOHHON TEXHUKOW (aBTOKJIABBI, CTEPUIIN3AIMOHHBIE MIKA(BI),
TepMOCTaTaMM, aHAdPOCTaTaMHu, CBETOBBIMU MUKPOCKONaMHu, Xxpomartorpadamu, pH-
MeTpaMH, HIeHKepamMu, BOASHBIMU OaHSMH, TECT-CUCTEMaMH JJisi UIAECHTU(PUKALINU
MUKPOOPraHU3MOB, JTaA0OPATOPHOU MOCY0H, MOCYAOMOCUHOW MAIIMHOM, JUCTUILIS-
TOPOM, XOJOJWJIBHUKAMH JJIsl XpaHEHUsI KOJIJIEKIIMM MHKPOOPTaHW3MOB U 00pa3iioB
U HEOoOXOAUMBIMU pPEaKTUBAMU JJIsI MPUTOTOBJICHUS MUTATEIBHBIX cpell, Habopom
KpacuTeseil, KOMIbIOTEpHAsi TEXHUKAa C MYyJIbTUMEIUUHBIM oOecrieueHueM. Kpome
ATOT0 HEOOXOAMMa KOJUICKIIUS KyJIbTYP MHUKPOOPTaHU3MOB U KOMITbIOTEpHASI TEXHU-
Ka ¢ MyJIbTUMEIUINHBIM 00CCTICUCHUEM.

Tabnuma 7
CeneHus 00 00ecrie4eHHOCTH CNIENNAJTN3MPOBAHHBIMY ayAUTOPUSIMHU,
KaOMHeTaMMu, JJa00PaTOPUSIMH

HaHMeHOBaHHe CHelll/laJII)HI)IX* InmomMe-
IeHUH U MOMeleHH i 1JIs1 CaMOCTOSI- OCHAIIIEHHOCTH CIENHAJILHBIX IOMEIEHHI 1 I10-
TeJAbHOH padoTsl (9 yueOHOro Kopmyca, MeleHHI VI CAMOCTOSATEeJIbHON padoThI**

Ne228, 229, 231 ayauropun)
1 2

Kopm. Ne 9, ayn. 228 1. Mukpockor JIOMO 4 mt. (MuB. Ne 553890/16,
NuB. No 553890/17, uB. Ne 553890/18, NuB. No
553890/19).

2. Muxkpockon «Aksenon» 15 mr. (MuaB. No
558457/29, uB. Ne 558457/30, NuB. Ne 558457/31,
WuB. Ne 558457/32, NuB. Ne 558457/33, Nus. Ne



http://www.yandex.ru/
http://www.rambler.ru/
http://www.aport.ru/
https://mail.ru/
http://www.google.com/
http://www.altavista.com/
http://www.vniiki.ru/catalog/gost.aspx
http://bankknig.com/
http://www.edu.ru/
http://lib.rus.ec/g/sci_religion

558457/34, NuB. Ne 558457/35, uB. Ne 558457/36,
Hus. Ne 558457/37, NuB. Ne 558457/38, Uus. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, uB. No 558457/43).

3. Tepmocrar 6uonoruveckuit BD 115 2 mr. (UHB.
Ne 558444/4, Nu. Ne 558444/5).

4. Becwl Texuuueckue dnexktporHsie SPU 401
OHAUS 1 mr. (MuB. Ne 35078/3).

5. MukpoOHoIoTHuecKuii MpoOO0OTOOPHUK BO3IyXa
1Y 16 1 . (558453/1).

6. Bermsoxaoit mikad 1 wr. (M. Ne 558626/2).

7. Jlamunapusiii 6okc BJI-22-600 1 mt. (UHB. Ne
558459/1).

8. llIxad nst xpanenust peaktuBoB 1 wt. (MHB. No
558623/4).

9. Ctynpsa 13 mrT.

10. Crons 15 mr.

Kopn. Ne 9, ayn. 229

1. Mukpockomn JIOMO 10 wr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, NuB. Ne 553890/9, NuB. Ne 553890/10,
HuB. Ne 553890/11, Mus. Ne 553890/12, UuB. Neo
553890/13, NUuB. Ne 553890/14, Nue. Ne 553890/15).
2. Mukpockon «AxBenon» 14 mt. (MuB. Ne
558457/15, NuB. Ne 558457/16, us. Ne 558457/17,
Hus. Ne 558457/18, uB. Ne 558457/19, UuB. Ne
558457/20, uB. Ne 558457/21, UuB. Ne 558457/22,
HuB. Neo 558457/23, luB. Ne 558457/24, uB. Ne
558457/25, uB. Ne 558457/26, Nus. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonornyeckuit BD 115 3 mr. (MHB.

Ne 558444/1, NuB. Ne 558444/2, Nus. Ne 558444/3).

4. Becol Texuuueckue dnekTponasie SPU 401
OHAUS 1 mrt. (MuB. Ne 35078/2).

5. Mukpo6uonorudeckuii mnpoOOOTOOPHUK BO3TyXa
ITY 1B 1 mr. (MuB. Ne 558453/2).

6. Undpakpacuas ropenka Bacteria safe 1 wr. (Mus.
No 558456).

7. IIpubGop BakyyMHOT0o (pUIBTPOBAHUS AJIsl aHAJIN3A
BojibI (BakyyMmHas cranuus) [IB® 35/3b 1 wr. (UuB.
No 558454).

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

9. llka¢ nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/2-3).

10. Ctynbs 13 mir.
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Kopm. Ne 9, ayn. 231

1. Mukpockor JIOMO 4 mt. (MuB. Ne 553890/1,
Hus. Ne 553890/2, us. Ne 553890/3, Nus. Ne
553890/4).

2. Mukpockon «AxBenon» 14 wrt. (MuB. Ne
558457/1, NuB. Ne 558457/2, u. Ne 558457/3, Vus.
No 558457/4, uB. Ne 558457/5, uB. Ne 55845716,
WuB. Ne 558457/7, UuB. Ne 558457/8, IuB. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
HuB. Ne Muas. Ne Mus. Ne 558457/12, UnB. Ne
558457/13, NuB. Ne 558457/14).

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

4. MuxkpoOuronorudeckuii mpoOOOTOOPHHUK BO3TyXa
ITY 1B 1 wrr. (MuB. Ne 558453/1).

5. Becol Texandeckue anekTponnbie SPU401
OHAUS 1 mr. (MuB. Ne 35078/1).

6. Bermsoxaoi mkad 1 mr. (Mus. Ne 558626).

7. Ulka¢ BanmanoycTonduBbIi 1 mmT.

8. MynbTuMeauitHbli npoekTop 1 mit.

9. llkad nns xpanenus peaktuBoB 1 mr. (MaB. No
558623/1).

10. Ctrynbs 13 .

11. Cronpi— 17 mr.

LenTpanpHast HaydHast OMOIMOTEKa UMEHU
H.N. XKenesnosa YuranbHelii 321 nepuoauye-
cKuX u3nanuit (kab. Ne 132)

Komneroreps! — 1 mr. Crosnbl — 28 wit. [lepuonnye-
CKHE M3JaHusl B OTKpbITOM Joctyre Wi-fi

entpanpHas HayuyHast OUOIMOTEKA UMEHU
H.N. ’)KeneznoBa KomnbroTepHbIN YnTaNb-
HbIH 3a11 (kab. Ne 133)

Komnbroreps! — 17 mt. Cronsl — 28 mrt. YueOHas
JUTEpPaTypa B OTKPBITOM JOCTYIIE

LlentpanbHas HayyHast OMOIMOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHBII YATAIIb-
HBIH 3a1 (kab. Ne 144)

Komnbrorepst — 20 mt. Ctonst — 39 mt. Wi-fi

entpanpHas HayuyHast OUOIMOTEKA UMEHU
H.1. XKene3nosa CripaBoyHo — 6ubimo-
rpaduueckuit oraen (kab. Ne 138)

Komneroreps! — 2 mt. Ctosnel — 13 mt. CipaBo4HbIe
u 6ubnmorpaduyeckue U3AaHNUs B OTKPHITOM JIOCTY-
ne Wi-fi

LlenTpanpHas Hay4Hast OMOINOTEKAa HIMEHU
H.N. Kenesznora Xomt 2 ataxka (3an Tpa-
JUITMOHHBIX KaTaJoroB)

Cronbl — 8 mr. Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA HMEHH
H.U. XKene3nosa Otnen GubIMOTEUHOTO
00CTyKUBaHUS TI0 HAITPABIICHUIO MEXaHH-
KU 1 SHepreTuku (27 yu. kopryc) Yuranb-
HBI 321 (kab. Ne 202)

Komneroreps! — 4 mrt. Ctosnel — 12 mt. CipaBo4HbIe
u 6ubnunorpaduueckue u3gaHus, yueoHas IuTepary-
pa B otkpbiToM foctymne Wi-fi

[lenTpanpHas HayuyHast OMOIMOTEKAa UMEHU
H.N. XKene3znosa Otnen OuOGIMOTEYHOTO
00CITYKUBaHUS TI0 HATIPABIICHUIO TTPHPO-
T000yCTpOHCTBO (28 yu. KopIyc) YueOHbIH
YUTAIBHBIN 31 (Kab. Ne 223)

Kommnsrorepsr — 3 . Cronsl — 15 mt. CipaBouyHsble
u 6ubnmorpaduyeckue U3gaHus, NEPUOAUKA B OT-
KkpbiToM foctyre Wi-fi

LlenTpanpHas HaydHast OMOIMOTEKA HIMEHH
H.N. XKenesznosa Otaen OnGam0oTeYHOTO
00CTyKUBaHUS TI0 HATIPABICHUIO TTPUPO-
no0o0ycTpoicTBo (29 yu. kopmyc) Hayunbrit
YUTANBHBIN 321 (Kab. Ne 123)

Komneroreps! — 13 wt. Ctonsl — 45 mt. CipaBo4HbIe
u 6ubnmnorpaduyueckre u3gaHus, NepruoIuKa B oT-
kpbiToM foctyne Wi-fi
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Oomexutue Ne8. KoMHara s caMoIion- TeneBuzop, 1ocka, OOJIBIION CTON Ha 12 YenmoBek,
T'OTOBKH CTy.]'IBH

9.1 My3eiinble IITAMMBI MUKPOOPTraHU3MOB

1. Micrococcus agilis 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Bacillus mycoides

7. Candida krusii 8. Pseudomonas fluorescens.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus Lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeTonnuyeckue peKOMeHJAUMU CTYIEHTAM 10 OCBOEHUIO JUCIUNIHUHBI
3aHATHS IO TUCUUILTMHE TPOBOSTCS B CIICUAIBLHO 000pYA0BaHHON Jabopa-
topun. Jyig AOMycKa K MPOBEICHUIO MPAKTUUECKOTO 3aHSITHS YyYalluecs TOJIKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MaCHOCTH U MIpaBUiIaMu pabOThl B MUKPOOUOIIO-
rudeckoit mabopatopuu. Ha Bcex 3aHATHSX CTYyACHTHI 00s3aHbI OBITH B O€JIBIX Xaja-
Tax, KaXIblii MMeeT cBoe pabouee MeCTO, OCHAIIEHHOE BCEM HEOOXOIUMBIM st
MIPOBEICHUS TPAKTUUYECKOTo 3aHsATUsA. PaboTta B maboparopuu TpeOyeT BHUMaHUS U
aKKypaTHOCTH. Y4Yalluecsi Mocje BBIMOJHEHUS padOThl, 3aHOCAT MOJyYEHHBIE pe-
3yJbTaThl B pabOUyI0 TETPaab, OQOPMIISIOT UX B COOTBETCTBUU C MPEIBIBISICMBIMU
TpeOOBAHMSIMHU, MOCIIE YETO 3ALIUIIAI0T padoTy y MpenoaaBaTes.

Cno>XKHOCTh YCBOEHHUS MaTepHalia TUCUUIIMHBI 3aKII0YaeTCsl B OOJIBIIOM 00b-
eMe uHpOpMaIUU, KOTOPYIO HEOOXOIMMO 3allOMUHATH (JTaTUHCKUE Ha3BaHWs, (u-
3MOJIOTMYECKHE OCOOEHHOCTH, PaclpoCTpaHeHHe B MpHUpoje, MOP(OIOrH0 U T.A.)
MOATOMY YCBOCHHE MaTepHalia TUCHUILIUHBI JIOJDKHO MPOUCXOAUTH MOCTEIICHHO U
HEIPEPHIBHO OT 3aHATHUS K 3aHATHIO. OT U3y4eHUs] CBOMCTB U OCOOCHHOCTEH MHUKPO-
OpraHU3MOB K MIOHUMAHHIO UX POJIK B OMocdepe u KU3HH YeIoBeKa.

10.1. Buasl u ¢popmMbI 0TPAOGOTKH NPONMYIIEHHBIX 3AHATHIH

CtyneHT, IpomyCTUBIINN 3aHATHE, 00s3aH B JIBYXHEICIBbHBIA CPOK BO BHE-
YpOUYHOE BpEMsi, B COOTBETCTBUH C PACIIUCAHUEM OTPAOOTOK, BHITIOIHUTh MPOIYIIICH-
Hoe [13. Jly1s1 3T0ro HeoOX0AMMO CaMOCTOSITENIbHO TPOPAO0TATh MPOMYIIEHHYIO TEMY,
otpaborats 113 u 3amuTuTh paboTy y nexypHoro npenoaasatesns. [locie atoro cue-
JaTh COOTBETCTBYIOILYIO 3aMUCh B )KypHAJIE M0 y4eTy OTpaOOTaHHBIX 3aHATHH.

[Ipy HEBO3MOXKHOCTH OTPaOOTATh 3aHATUE B PEKOMEHIYEMbIE CPOKHU, CTYACHT
MUIIET KOHCIEKT M 3aroJIHIET B paboueil TeTpaan TabJIUIlbl, OTHOCSIIHUECS K MPOITY-
HICHHOW TeMe, 3aTeM 3allUIIaeT padboTy y MpenoiaBaTelis.

11 MeToauyeckne peKOMeHAAIUM NPEeNnoJaBaTe/siM M0 OPraHu3anun
00y4eHHs MO JUCHUILINHE

JIsist OCBOEHUSI MPAKTUYECKUX 3aHSITHHA MO JUCIUIUIMHE HEOOXOAMMO JEIHThH
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CTYJIEHTOB Ha HeOobInue rpynmsbl (10-12 yenoBek) ais obecrieueHusi 6€30MacHOCTH
MIPOBOJIMMBIX PAa0OT U MOBBIILIEHUS KauecTBa O0yUEHHUS.

C nenbto co3ianus ycnoBui 1i1st ooecnieueHust 3 HEKTUBHOTO UCTIOIb30BAHUS
y4eOHOr0 BPEMEHH, JJaHHbIC TPYIIbl HA 3aHATUIX JIETATCS Ha Opurajabl 1o 2-3 yeno-
Beka. PaGora Opuramamu co3jmaeT yCIOBHUS MJii OJIHOBPEMEHHOTO BKJIIOUEHHUS B
y4eOHBIN MPOIECC BCEX CTYJEHTOB 0€3 MCKIIOYEHHS, MPOUCXOAUT COBMECTHAs MO-
3HaBaTeJbHAas ACSITENbHOCTD, CO3aETCs cpefia 00pa3oBaTeIbHOTO OOIICHUS U pean-
3yeTcs MPUHIUI 00paTHOM CBSI3M.

12 OcobeHHoOCTH peau3aliy JUCHUILVIMHBI VI MHBAJIU/I0B M JIUI C
OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-Tieqarorn4ecKkuii COCTaB 3HAKOMHUTCS C TICUXOJI0TO(PU3HOTIOTH-
YECKUMHU OCOOCHHOCTSIMU OOYUaIOIIUXCSI HHBAIMJOB U JIUI[ C OTPAaHMYEHHBIMU BO3-
MO>XHOCTSIMH 3JI0POBbS, HHIWBHIYAIbHBIMHA TIPOTPAMMaMU PEaOUITUTAIIIN WHBAJIH-
noB (mpu Hanuuun). [Ipm HEOOXOAMMOCTH OCYIIECTBISETCS NOMOIHUTEIbHAS MOJ-
JIEp’KKa TMPENoJIaBaHus MCUXO0JIOTAMH, COLUAIBHBIMU PaOOTHUKAMU, MPOLIEAIIUMHU
HOJIFOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce MpeJoiaraeTcsi UCIOIb30BaTh COIMAIbHO-AKTUBHbBIE U Pe(ICKCUBHBIE METO-
76l OOYYEHHMSI, TEXHOJIOTUU COLIMOKYIBTYPHOM peadbmIuTaluu ¢ 1eIblo OKa3aHus 1o-
MOIIA B YCTAHOBJICHUH IMOJTHOIIEHHBIX MEKINYHOCTHBIX OTHOIIEHUN C APYTHMH CTY-
JICHTaMH, CO3JaHUU KOM(OPTHOTO TCHUXOJOTHYECKOTO KIMMaTa B CTYACHUYECKOM
rpynme. [logbop u pa3paboTka y4eOHBIX MaTE€pHaNOB MPOU3BOIATCA C YYETOM
MIPEIOCTAaBICHUS] MaTepuaia B pa3InyHbIX (popmax: ayauanbHON, BU3yalbHOM, C HC-
MOJIb30BaHNEM CHEIHATBFHBIX TEXHUIECKUX CPENICTB U MHPOPMAITMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJIEHHbIM MuHOOpHayku Poccun k mopsiaky
peanu3anuu 00pa30BaTENbHON ACSITEILHOCTH B OTHOIIEHWH WHBAIHMIOB U JIMII C
OB3, HE00X0IMMO UMETH B BUY, UTO:

1. uHBaauabl 1 Jguia ¢ OB3 mo 3peHuio UMEroT MPaBoO MPUCYTCTBO-

BaTh HA 3aHATHUAX BMECTE C aCCHUCTEHTOM, OKa3bIBAIOIIUM O0y4YaroIeMycs He-

00X0AUMYIO TTOMOIITb;

2.  wHBamuabl u ymia ¢ OB3 no ciiyXy UMeroT MmpaBo Ha MCMOIb30Ba-

HUE 3BYKOYCHJIMBAIOIIEH armapaTyphl.

[Tpu mpoBeaeHNH MPOMEKYTOUHOM aTTECTAIIMU O JAUCIHUIIIMHE 00ecTieunBa-
€TCsl COOJTIOJICHUE CIEIYIONTUX OOIINUX TPEOOBaAHUM:

o NpOBEJCHUE AaTTECTAllMK [JIs MHBAIUIOB B OJHOW ayIUTOPUHN

COBMECTHO C OOYYarOIIMMHCS, HE SBISIONIMMICS WHBAIWIAMH, €CIH 9TO HE

CO37aeT TPYAHOCTEH JIsI MHBAIHMIIOB U WHBIX OOYYAIOUIUXCS MPU MPOMEXKY-

TOYHOM aTTECTAIlHU,

o MPUCYTCTBHE B ayJIUTOPUHM ACCUCTEHTA (ACCHCTEHTOB), OKa3bIBa-

IOLIET0 OOYyYaromMMCsl MHBaJIUAaM HEOOXOAMMYIO TEXHHUYECKYIO MOMOIIb C

Y4ETOM MX UHAUBUIYAIbHBIX OCOOCHHOCTEHN (3aHATh pabouee MecTo, IepeiBU-

ratbCsi, NPOYUTATh U O(DOPMUTH 3aJaHUE, OOIIATHCS C IK3AMEHATOPOM);

o M0JIb30BaHUE HEOOXOAMMBIMHU 00YyYarolMMCs WHBaIUAaM TEXHU-

YECKMMHU CPEACTBAMU MPU MPOXOXKICHUH MPOMEKYTOUHON aTTECTAI[MU C yde-

TOM UX UHJUBUIYATBHBIX OCOOCHHOCTEH;
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o o0ecnieyeHre BO3MOYKHOCTH OECHpEINsATCTBEHHOIO J0cTymna 00y-

YaIOIUXCA UHBAINUJIOB B AyAUTOPUU, TyaJCTHbIC U IPYyIrUe IIOMEIIEHUs, a TaK-

K€ UX NpeObIBaHMs B YKA3aHHBIX TOMEIICHUSX.

[To mucbMEHHOMY 3asBJIEHHIO 00YYAIOIIErocs WHBAIUAA MPOJOJKUTEIbHOCTD
NPOXOXJACHNUS HUCHBITAaHUS MPOMEKYTOYHOM aTTecTaluy (3adera.) oOydaromuMmcs
WHBAJIUIOM MOKET OBITh YBEJIMUYEHA MO OTHOLICHHIO K YCTAHOBJICHHOM MPOIOTHKH-
TEJIBHOCTH €r0 CIaYu:

o MPOJOJIKUTEILHOCT C/Ia4Yd HUCIBITAHUS, MPOBOJUMOIO B IMHCh-
MeHHOU dopme, - He Oosee ueM Ha 90 MUHYT;
o POJOJDKUTEIBLHOCTh MOJTOTOBKH 00YyYaronierocs K OTBETY, Mpo-

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

B 3aBucuMoCTH OT MHIUBUIYaAbHBIX OCOOEHHOCTEH, oOydaronmuxcs ¢ OB3
YHuBepcuTeT 00€CIeUnBAET BHIIOIHEHUE CIEAYIOIUX TPeOOBaHU MPU TPOBEIECHUH
aTTeCTal1u:

a. JUTSI CJIETIBIX

o 3a/laHHsl M MHBbIE MaTepHAJIbl JJIA NPOXOKACHUS MPOMEKYTOUHON
aTTecTaluu o(pOpPMIIIIOTCS B BHUJE AJIEKTPOHHOIO JOKYMEHTA, TOCTYITHOTO C
IOMOIIbI0 KOMIIBIOTEPA CO CHELMAIM3UPOBAHHBIM IPOrpaMMHBIM Obecrieye-
HUEM JIJISl CJIETBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM;

o NUCbMEHHBIE 33/1aHUS BBIMOJIHIIOTCS 00yJarolmMMucs Ha Oymare
penbedHO-TOueyHBIM mIpudTOM bpaiins uianm Ha KOMIIbIOTEpPE CO CHeIUaInu3u-
POBaHHBIM IIPOTrPAMMHBIM 00€CIIEYEHUEM ISl CIEMBIX, TUOO HAIUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Py HEOOXOAMMOCTH OOYyHarOUIUMCS MPEIOCTABISAETCS KOMIUIEKT
NUCHbMEHHBIX MPHUHAJIEKHOCTEN M Oymara Juisi mUchbMa pesibe(pHO-TOUCUHBIM
mpudrom bpailng, KoMIploTep €O CHEUMATU3UPOBAHHBIM IPOrPaMMHBIM
oOecreyeHUEM IS CIICTIBIX;

b. JUTSL CITA00BUIALIMX

) 3aaHUsl U WHBIE MaTepHajabl Ui CIadd 3a4yeTra OhOPMIISIOTCS
YBEITUYECHHBIM HIPHPTOM;

) obecrieunBacTCs WHAWBHUIYAIbHOC PABHOMEPHOE OCBEIICHUE HE
MmeHee 300 mrokc;

) pyu HEOOXOAUMOCTH OOYYArOIIMMCS TPEAOCTABISICTCS YBEIHYH-

BAIOLIEE  YCTPOMCTBO, JIOIYCKA€TCA  MCIIOJIB30BAHME  YBEJIMYMBAIOIINX
YCTPOMCTB, UMEIOLIUXCS Y 00yUaIOIINXCS;
C. IUIA TIYXUX U cIaboCibIIalnX, ¢ TSHKEIbIMA HapyLUICHUSIMHU pe-
qu:
oOecreunBaeTcsl HaJIM4YMe 3BYKOYCHJIMBAIONIIEH amnmapaTypbl KOJUJIEKTUBHOTO
MOJIb30BaHUs, MPU HEOOXOJMMOCTH OO0YYaIOIIMMCS MPEAOCTABISAETCA 3BYKOYCHIIH-
BAIOWIAs araparypa MHAMBUAYaJIbHOTO MOJb30BaHNUS;
M0 UX YKEJIAHUIO UCTIBITAHUSI POBOJASATCS B MUCBMEHHOM (opme;
d. JUTSL JIML ¢ HapyUIEHUSIMA OTIOPHO-JABUTATENIbHOTO amnmnapara (Ts-
KEJIBIMU HapyLICHUSIMU JBUTATEIbHBIX (DYHKIUN BEPXHUX KOHEYHOCTEH WM
OTCYTCTBHEM BEPXHUX KOHEUHOCTEN )
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. MUCbMEHHBIE 3a/1aHUsl BBIMOIHAIOTCA O0YYaIOIUMUCS Ha KOMITb-

I0TEpe CO CHEeNHaTU3UPOBAHHBIM POTPAMMHBIM O0ECTIeYeHHEM UM HaJIUKTO-

BBIBAIOTCS ACCHCTEHTY;

J 0 UX KEJTAHUIO UCIIBITAaHUSI TPOBOJSATCS B YCTHOUM opme.

O HeoOxoammocTu o0ecredeHns CTelraIbHbIX YCIOBHMA ISl IPOBEACHUS aT-
TECTaLUU 00YyYaroIUICs T0JKEH COOOIUTh MMCbMEHHO He Mo3aHee, ueM 3a 10 quei
70 Hayana atrectauuu. K 3asBiIeHHIO MPUIAraloTcsl JOKYMEHTBI, TTOJITBEP:KIAIOIIIE
HaIM4Yue y oOydarollerocss MHAUBUIYaJbHBIX OCOOCHHOCTEH (IpU OTCYTCTBUU YKa-
3aHHBIX JIOKYMEHTOB B opranuzaiuu). [Ipu HeoOXoaumMocTu it 0Oydaromuxcs ¢
MHBAJIMIHOCTBIO TPOIIEypa OLIEHUBAHUS PE3yJIbTATOB 00YUYEHHUSI MOKET IPOBOIUTH-
Csl B HECKOJIBKO JTaIlOB.

IIporpammy pa3padoraun ct. npen. J[.B. Cuerupes
«14» urons 2022r.

K.0.H., njorteHT O. B. Cenunxkas
«14y uronsa 2022 r.
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PELNEH3USA
Ha padouyro nporpamMmy aucuuiinabl 51.0.13 «Mukpoouosorus»
®I'OC BO no nanpasjienuio 35.03.04 ArpoHoMus HAIPABJIEHHOCTb Arpoous-
Hec (kBaguuKanus BbINIYCKHUKA — 0aKaIaBp)

Mocunoii Jlronmunoi BragumuposHoit npodeccopom kadeapsl skonorun Poccuii-
CKOro rocyaapcTBeHHoro arpapaoro yausepcuteta — MCXA um. K. A. Tumupssze-
Ba (PTAY-MCXA um. K. A. TumupszeBa), T0KTOp OMOJOTHYECKUX HAYK (J1ajiee 1Mo
TEKCTY PEIEH3EHT), MPOBEIcHA PeleH3Us pabouel mporpaMmbl TUCHUTIIMHBL « MUK-
pobuonorus» - ®I'OC BO no nanpasnenuto 35.03.04 ArpoHoMusi HAaNPaBJIEHHOCTh
Arpo6usnec pazpabdorantoit B ®I'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpap-
Hblil yHuBepcuteT — MCXA nmenu K.A. TumupszeBa», Ha kadeape MUKPOOUOJIOTHH
1 uMMyHoJtoru (pa3zpadboruuk CHerupes /[.B. crapumii mpenogasarenb Kageapbl
MUKPOOHOJIOTUA U UMMYHOJIOTHH, K.0.H. JOLUEHT Kapeapbl MUKPOOHOJIOTUN U UMMY-
Hosnoruu Cenunkas O.B.).

PaCCMOTpeB MMpCaACTABJICHHBIC Ha PCUCH3NIO MAaTCPHAJIbl, pCUCH3CHT IIPUIICII K
CJICAYIOIIUM BbIBOJAaM:

[IpenbsiBiennas padodasi mporpaMMa JUCHUTIINHBL « MuKpoOuosgorusy (J1anee mo
tekcty [Iporpamma) coomsemcmeyem tpedoBanusim @I'OC BO no HanpaBieHHIO
35.03.04 ArpoHomusi, HalIPaBICHHOCTb ATPOOU3HEC, U COOEePIHCUM BCE OCHOBHBIC
paszziensl, coomeenmcmeyenm TpeOOBAHUSAM K HOPMATUBHO-METOIMYECKUM TOKYMEH-
TaM NMPEIbIABISIEMbIX K pabouel mporpaMme AUCIUTIITUHEI.

[IpencraBnennas B Ilporpamme axmyanvnocms y4eOHOW NUCUUILTUHBI He nodje-
JHCUM_COMHeHUI0 — TUCIUTUINHA BKIIFOYEHA B OCHOBHOMW ITUKJI 00pa30BaTEIHLHON MPO-
rpamMmbl OakanaBpuara yuebnoro — 6moka b1.0.13 TlpencraBnennsie B [Iporpamme
yenu JUCUUIUIMHBI coomeemcmeyiom TpeboBanusim @OI'OC BO HampaieHus
35.03.04 Arponomus. B coorBerctBum ¢ Ilporpammoit 3a gucumruinHon «Mukpo-
OuoJIorus» 3aKpervieHa ooienpodeccuoHanbHass KOMIETEHIUS UHIUKATOPBI KOMIIe-
teniuu (OITK-1.1; OIIK-1.2; OIIK-1.3). Juciurmumba « MUKpOOHOJIOTHSY U TIPE/I-
craBieHHas [Iporpamma cnocobna peanuzoeams KOMIETEHIUIO B OOBSIBICHHBIX Tpe-
ooBanusx. KomnereHuus He gvizvisaem commenus B CBETE€ NPOPECCUOHAIBHON 3HA-
YUMOCTH M COOTBETCTBUS COACPIKAHUIO TUCITUTITUHBI « MUKPOOHOTIOTHSD)

1. Pesyrvmamul o0yuenusn, npenctapiicHHble B [Iporpamme B KaTeropusix
3HaTh, YMETb, BIAJIETh cOOMeemcmayom cieliupuKe u CoAep KaHui0 AUCHUIUIIMHBI U
0eMOHCIMPUPYION 803MOICHOCHb TIOJTYYEHHSI 3asIBJIICHHBIX PE3YJIbTaTOB.

2. Obmas Tpya0€MKOCTh TUCIUTIIUHBI « MHKPOOUOIOTHS) COCTAaBISIeT 3 3a-
yéTHbIX ennHUIBI (108 yacos).

3. Nudopmanusi o B3aUMOCBSI3M U3Y4aeMbIX AUCIUIUIMH U BOIPOCAM HCKIIIO-
YeHUs! AyOJIMpOBAaHUS B COJAEPNKAHUU AUCIHUIUIMH coomeemcmeyen JeHCTBUTEIbHO-
cti. duciuminaa « MukpoOUoIorus» He B3aUMOCBSI3aHa C IPYTUMU TUCHUTLITMHAMUA
[TOOII u YuebOHoro miuaHa no HampasiaeHuto 35.03.04 ArpoHomMuUsI U BO3MOXHOCTb
TyOIUpOBaHUS B COJIEPNKAHUU OTCYTCTBYeT. /ucuuriumHa mpenycMaTpuBaeT Halu-
Yyhe CIeUUaTbHbIX TpPeOOBAaHUN K BXOJHBIM 3HAHUSIM, YMEHUSM W KOMIETEHIUSM
CTYJI€HTA, XOTSI MOXET SBJISITHCS MPEIIIECTBYIOMICH /ISl CIEIMAIbHBIX, B TOM YHCIIE
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po(ecCUOHANBHBIX TUCHUILUINH, UCHOJIB3YIOMIMX 3HaHUS B 00JACTH MUKPOOHOJIO-
M B Ipo(hecCuOHANbHON IeATeTbHOCTH OaKaiaBpa.

4. Tlpencrasnennas [Iporpamma mpesronaraeT UCIOIb30BAHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUH, UCHOJIb3YEMbIE MPU peATU3aAlMKU PA3TUYHBIX BHUIOB
yueOHol paboThl. DopMbI 00pa30BaTEIbHBIX TEXHOJIOTUN coomeemcmayom Clelu-
(buKe TUCUUTUTUHBI.

5. Bunpl, comepkadue U TpyJ0EMKOCTh CAMOCTOSITEIBHON pabOThI CTYICHTOB,
npeacraBieHHbie B [IporpamMmme, coomsemcmeayom TpeOOBaHUSAM K TIOJITOTOBKE BHI-
yCKHUKOB, coaepxkamumest Bo @I'OC BO no wanpasienuto 35.03.04 ArpoHomus.
[IpencraBiennbie u onucanHbie B [Iporpamme Qopmbl mexyujell OLEHKH 3HAHHIMA
(KOJUTOKBHYM KakK B (popme 0OCYKIEHUS OTIETbHBIX BOIPOCOB, TAK W BBICTYIUICHUS,
¥ y4acTHE B TEMAaTHUECKHX AUCKYCCHUSX W TPYMNIOBBIX OOCYXKICHUSX), COOMBem-
cmeyrom crieni(puKe TUCIUTUTMHBI U TPeOOBAHUSAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJS 3HAHUN CTYAEHTOB, IMPEIyCMOTpPEHHAs
[Iporpammoii, ocyiecTBisieTcs B popMe dK3aMeHa

@dopMbI OIIEHKHU 3HAaHUMU, MpeacTaBlieHHbIe B [Iporpamme, coomeemcmesyrom
cneruuKe TUCIUILTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

6. YuebHO-MeTOAMUECKOE OOECreueHne NUCHUIUIMHBI MPEACTAaBICHO: OCHOB-
HOM JUTepaTypoi — 5 ucTouHuKa (0a30BbI YUeOHUK U yueOHOe 1mocoOue), JOTOTHU-
TEJIHLHOW JTUTEpaTypol — 6 HamMeHOBaHUH, U coomeemcmayem TpedoBarmsM OI'OC
[IOOII BO nanpasnenns 35.03.04 Arponomus

7. MarepuanbHO-TeXHHUECKOE O0OecrevueHne TUCIUILUIUHBI coomeemcmeyent
cnenupuKe JUCIUTUTHHB «MHUKpOOHOIOTHS» W 00eCIeYnBaeT HMCIOJIb30BAHUE CO-
BPEMEHHBIX 00pa30BaTEIIbHBIX, B TOM YHCJIC MHTEPAKTUBHBIX METOJIOB OOYICHMUS.

8. MeTonnueckne peKOMEHIAINA CTYJACHTAM U METOAMYECKUE PEKOMEHIAITIH
MPETIOIaBaTEIISIM 110 OpTaHU3AMK OOYYCHHS TI0 TUCIUIUIMHE JA0T MPEACTaBICHUE O
cneniuuke oOydeHHS IO IUCHUIUTMHE «MUKPOOHOIOTHS» U COOmMBemcmeyiom
cTtaHfapTy no HanpasieHuto 35.03.04 ArpoHomus

OBILIUE BbBIBOJbI

Ha ocHOBaHMM MPOBEICHHON PEIIEH3MH MOYKHO CJIeTIaTh 3aKIFOYCHHE, YTO XapaKTep,
CTPYKTYpa U COojiepKaHue paboueit mporpaMMbl JUCIUTUTMHBI « MUKPOOUOTIOTHSDY
®I'OC BO o nanpasnennto 35.03.04 ArpoHoMuUst HanpaBIeHHOCTh ATpOOH3HEC
(xBanmuukaius (CTENeHb) BRIMYCKHUKA — OakanaBp), pazpaboTaHHas CT. MPeETI. Ka-
dbenpsl Mukpobuonoruu 1 ummyHosiorun, CHerupessiM J1. B, u morieaTom kadenps
Mukpoouosoruu 1 ummyHosorun Cenuikoit O.B., cooTBeTcTBYeT TpeOOBaHUAM
®I'OC BO, coBpeMeHHBIM TPEOOBaHUSM YKOHOMHUKH, PHIHKA TPY1a U TTO3BOJUT MPU
e peam3anuy yCIenHo 00eceunTh POPMUPOBAHUE 3aIBIICHHBIX KOMIICTCHITUH.

Penienzent: Mocuna Jlronmuna BragumuposHa 1.0.H., mpodeccop kadeapbl
sKoJ0THH Poccuiickoro rocyapcTBeHHOro arpapHoro ynusepcureta — MCXA um.
K. A. Tumupsizera (PTAY-MCXA um K. A. TumupsizeBa «17» utons 2022 r.
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