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AHHOTAIUA

paboueit mporpammbl yaeOHo# muctuminHabl b1.0.13 «MukpoOuonorusy ajis moaro-
TOBKH OakayiaBpoB 1o Hanpasienuio 35.03.04 Arponomusi, ArpoousHec

Hean ocBoenus nucuMILIMHEBL. Lleb0 0OCBOCHMS TUCHUTIMHBI « MUKpOOHO-
Jorus» sBseTcss GOpPMHUPOBAHUE y CTYJIEHTAa KOMILIEKca 00menpodecCuoHaIbHbBIX
komrrerennmii (OITK-1.1; OIIK-1.2; OIIK-1.3) obGecneunBaronux (hopmMupoBaHme
COBPEMEHHBIX TMPEACTABICHUIN, TEOPETUUECKUX U MPAKTUUECKUX 3HAHUH, MPHOOpE-
TEHUE YMEHUU U HABBIKOB B 00J1acTU OOIIEH M CENIbCKOX035IICTBEHHOH MUKPOOHOJIO-
TUU U YMEHUE UCIIOIb30BAHUS MOJYYCHHBIX 3HAHUHN JIJIsl PEIICHUS TPAKTUYECKUX 3a-
Jla4 CeJIbCKOXO03IMCTBEHHOTO MPOU3BO/ICTBA.

Huctunnnna « MukpoOuoiorus» rnpu3BaHa JaTh 3HAHUS O CUCTEMATHKE, MOP-
dosoru U pa3MHOKEHUM OaKTepuii; B3aUMOOTHONICHUSX MHKPOOPTaHU3MOB U
OKpY>KaloIllel cpeJibl; B3AMMOOTHOILIEHUAX MUKPOOPTaHU3MOB MEKY COOOH U C JIpy-
TMMHU CYIIECTBAMH; METa00JIM3ME MHUKPOOPTaHHW3MOB, MPEBPAIIEHUSX MHUKPOOpPra-
HU3MaMU COEMHEHUH yriiepoja, a3ora, ¢ocdopa, cepbl, xene3a U Ipyrux 3JIEeMeH-
TOB; MOYBEHHBIX MUKPOOPTraHMW3Max; METOJaX OINpPEAEIICHUsS X COCTaBa U aKTHUBHO-
CTH; TIOHATHUAX, TPUHITUIIAX ¥ KOHIICTIIIASIX MTOYBEHHOW MHUKPOOHOJIOTHH U SKOJIOTHH;
pPOJIM MOYBEHHBIX MUKPOOPTaHU3MOB B IUJIOJIOPOJIMM TOYBBI; BIUSIHUU OOpaOOTKU
MOYBBI U MUHEPAJbHBIX YAOOPEHUM Ha NESITEIbHOCTh MUKPOOPTAHU3MOB; POJIM MUK-
POOPraHU3MOB TIPU MOJIYYEHUU OPTAHUYECKUX YAOOPEHUN; O CHHTETUUECKUX XUMHU-
YECKUX COCIMHEHUAX M MX JCTOKCHKAIIUA MUKPOOPTaHU3MaMH; SITU(PUTHBIX MUKPO-
OpraHu3Max JINCThEB, CEMEHAX M 30HAaX KOPHS PaCTEeHUIt; 00 OCHOBAX MUKPOOUOIIO-
ITMYECKUX TPOU3BOJACTB MPOJYKTOB M OHONpEnapaTroB CebCKOXO3SICTBEHHOIO
HA3HAYCHUSI; MUKPOOHOJIOTUH KOPMOB.

B pesynbrare ocBoeHus Kypca OakajgaBp JOJKEH MOJTYYUTh HABBIKH TOJIH30-
BaHUs TIprOOpamMu U O0OpPYJAOBAHHEM U OBIAJETh METOAAMHU MUKPOOMOJIOTHYECKUX
ucciaenoBannii. bakanaBp JH0MKEH yMETh: MPUTOTOBHUTH MpenapaTbl MUKPOOPTaHU3-
MOB; pa3iu4yaTh OCHOBHbIE (DOPMBI OaKTepUii; TOTOBUTH M CTEPUIU30BATH HCKYC-
CTBEHHbBIC MTUTATEIbHBIE CPE/IbI U MOCYY; MPOBOAUTH KOJMUYECTBEHHBINH YUET MUKPO-
OpraHW3MOB B Pa3UYHBIX CyOCTparax; BBIJIEIATh UYHUCTBIC KYJIbTYpPHl OaKTepUid,
COpaXKMBAIOIIMX KJIETYATKY, OKUCISIOIIMX >KUP M KIETYAaTKy, CUMOMOTHYECKHX
a30T(UKCaTOPOB, AUIOPUIBHYIO NAIOYKY; MPOBOAUTH KAaUECTBEHHBIE PEAKIMU HA
MPOAYKTHI KU3HEACATEILHOCTH MHUKPOOPTaHU3MOB; IMPOBOAUTH MHUKPOOHOJIOTHYE-
CKUW aHaJINU3 Pa3IMYHBIX TUIIOB MOYB, MPOAYKTOB OMOKOHBEPCHH, ONPEEICHUE YHC-
JICHHOCTH SMU(DUTHBIX MHKPOOPTAHU3MOB, OLIEHUBATh KAYECTBO 3€pHA, KOPMOB H
OuonpenapaToB MO0 MUKPOOHOIOTHYECKUM MTOKA3aTEIISM.

Mecto qucuMIIMHBI B yuyeOHOM miaHe: [lucuumimHa «MHKpOOHOIOTHS
BKJIIOYeHa B o0s3arenbHbId epedens GI'OC BO, B UK AUCIUTIIMH 0a30BOM YaCTH.
Peanuzanus B nucturmune «Mukpoouonorusy» tpedboannii ®I'OC BO u yuebHoro
r1aHa o HampasiyieHuto 35.03.04 Arponomust

TpeGoBanus K pe3yabTaTaM OCBOCHHMSl IMCUMIUIMHBI: V3ydeHue naHHON
y4eOHOM NMCLUMIUIMHBI HAMpaBlieHO Ha (opMupoBaHHE y OOydYarOMIMXCS OOUIenpo-
deccuonanpHoi (OITK-1.1; OIIK-1.2; OIIK-1.3), KoMIeTeHIIHH.

Kpatkoe coaep:kanue IuCHUNIHHBI:



MukpoOuomnorus - dyHIaMeHTanbHas OMoJIOrHYecKas Hayka, (opMUpYIOIIas
HAy4YHOE MHUPOBO33PEHHE CIICLMATUCTA, 3aHUMAIOIErocsl BOMPOCAMHU T'€HETHKH, Ce-
JEKIUU ¥ (UTOCAHUTAPHOTO KOHTPOJISI, TOMOTAIOIasl AaHAJIM3UPOBATH CIIOKHBIE OHO-
JIOTUYECKUE TPOIECCHl B MPUPOJIE, CEIIbCKOXO3SIMCTBEHHOM IMPOoU3BOACTBE. BeE 31O
OTNpeJeNsieT BaXHOCTh Kypca MHUKPOOMONOTUM [JIsl CTYJEHTOB arpOHOMHYECKHX,
CHEIUATBHOCTEH.

Ha 3aHATHAX CTYIZEHTHI NPUOOPETAIOT TEOPETHUYECKHUE 3HAHMS 10 OCHOBAM
o0IIei U CeTbCKOX03IUCTBEHHOM MHUKPOOHOJIOTHH U YMEHHUI HCIOIb30BaHUS MOTY-
YEHHBIX 3HAHUU AJISl pEHICHHUs MPAKTHUYECKUX 33/1a4 CeTbCKOX03iCTBEHHOTO MPOU3-
BojCcTBa. OCOOCHHOCTBIO AUCHUIUIMHBI «MHUKPOOHONOTHS SBISETCS HAIMYUE JI
OpaKTUKyMa, B Pe3yJibTaTe BBHIMOJIHEHHS KOTOPOTO OakajaBp JOJKEH MOJIYYUTh
HAaBBIKU MOJIb30BaHUS MPUOOpaMu U 000PYJOBAaHHEM U OBJIAJETh METOAAMH MUKPO-
OMOJOTMYECKUX HCCIeAOBaHUN. BOIBIIMHCTBO 3aHATHII 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 JUCITUIUTHMHBI « MUKpOOUOIOTHs» SIBIsIETCS (DOPMUPOBAHUE Y
CTyJIeHTa KoMmIuiekca obmenpodeccuoHanbHbix KomiereHui (OIIK-1.1; OIIK-1.2;
OIIK-1.3) obecneunBaromux (HOpMUPOBAHUE COBPEMEHHBIX NPE/ICTABICHUN, TEOpe-
TUYECKUX U TPAKTUYCCKUX 3HAHUN, TPHOOPETCHHE YMEHHUI W HAaBBIKOB B 00JacTH
o0IIel U CeMbCKOXO03IUCTBEHHOW MHUKPOOHOJIOTHN U YMEHUE WCIIOJIH30BAHUS TTOJTY-
YEHHBIX 3HAHUM JJISl PEIICHUS MPAKTUYECKUX 3a7a4 CEJIbCKOXO03SMCTBEHHOTO MTPOU3-
BOJICTBA.

Jucnuminna «MuKkpoOroIorus Npu3BaHa J1aTh 3HAHUS O CUCTEMAaTUKE, MOP-
dbonoruu ¥ pPa3sMHOKEHHM OaKTEpUi; B3aMMOOTHOIICHUSX MHUKPOOPTaHU3MOB U
OKpY’Karolel cpe/ibl; B3aMMOOTHOIICHUSIX MUKPOOPTAaHU3MOB MEXIy COOOH U ¢ Jpy-
TMMHU  CYIIECTBAMH; METa0O0JIM3ME MHUKPOOPTaHU3MOB, MPEBPAIICHUSIX MHUKPO-
OpraHu3MaMH COEAMHEHUH yriiepona, a3oTa, pocdopa, cephl, Kejae3a U APYTrux die-
MEHTOB; MOYBEHHBIX MUKPOOPTaHU3MaX; METO/IaX OIMpPEIeNICHUs UX COCTaBa M aKTHB-
HOCTH; MOHATUSIX, IPUHIIUIAX U KOHIEMIUAX TOYBEHHON MHUKPOOHOJIOTHUH U IKOJIO-
T'YH; POJIU TTIOUBEHHBIX MUKPOOPTAHU3MOB B IIJIOJIOPOJUU TTOYBBI; BIUSIHUM 00paboT-
KU MOYBBI U MUHEPAIbHBIX YJOOPEHUN Ha JESITENIBHOCTh MUKPOOPTaHU3MOB; POJIU
MUKPOOPIaHU3MOB TPU TMOJYYEHUH OPTaHUYECKUX YAOOpPEHUN; O CHUHTETUYECKHUX
XUMUYECKAX COCIUHEHUSX W UX JETOKCHUKAIIMM MHKPOOPTAaHW3MaMHU; SIH(DHUTHBIX
MUKPOOPraHu3Max JIMCThEB, CEMEHAX U 30HaX KOPHS pacTeHUil; 00 OCHOBaX MHUKPO-
OMOJIOTMYECKUX MPOU3BOACTB MPOIYKTOB U OMOIIPEnapaToB CEIbCKOX03IUCTBEHHOTO
Ha3HAYEHU S, MUKPOOHOJIOTMH KOPMOB.

B pesynbpTare ocBoeHus kypca 0akajgaBp JOJKEH MOJYYUTh HABBIKU TMOJIB30-
BaHUs npubopaMu U 000OpPYAOBAaHHUEM U OBJIAJIETh METOJaMHU MHUKPOOHUOJIOTHYECKUX
uccienoBanuii. bakamaBp ODKEH yYMETh: MPUTOTOBUTH TMpenapatrbl MHUKPO-
OpraHU3MOB; pPa3Iu4aTh OCHOBHBIC (POPMBI OAKTEpUil, TOTOBUTh U CTEPUIM30BATH
MCKYCCTBEHHbBIC MUTATENIbHBIE CPEAbl U MOCYIY; MTPOBOAUTh KOJIUYECTBEHHbBIA y4YET
MUKpPOOPTaHU3MOB B Pa3IUYHBIX CyOCTpaTax; BBIAENATH YHCThIE KYJIbTYphl OakTe-
puii, COpaXXHBAIOIIUX KJIETYATKY, OKUCIISIFOIIUX KUP U KIETYATKY, CHMOMOTHYECKUX
a30T(HUKCATOPOB, aAlMAO(PUIBHYIO MAIOYKY; MPOBOAUTH KaueCTBEHHBIC PE-aKIUU Ha
OPOAYKTBl  JKM3HENESITCIBHOCTH  MHUKPOOPTAaHU3MOB;  MPOBOAUTH  MHKpPO-
OMOJIOTMYECKUM aHAJIU3 PA3JIMYHBIX THUIIOB TOYB, MPOAYKTOB OMOKOHBEPCHUHU, OMpe-
JIeJICHUE YUCIICHHOCTH AMU(PUTHBIX MUKPOOPTAaHU3MOB, OIIEHHWBAaTh KA4eCTBO 3€pHA,
KOPMOB M OHOMNpenapaToB M0 MUKPOOHOJIOTUYECKUM MOKA3aTESIM.

2 MecTo IMCHUILIMHBI B Y4e0HOM mpoiecce

Hucruminaa « MukpoOuoiorus» BKIOUEHa B 00s3aTenbHbli nepedeHs GPI'OC
BO, B nuki auciumianH 6a30Boi yactu. Peanuzanus B auciuruinHe «MukpoOrosio-
rus» TpedoBanuii @I'OC BO u yuebHoro miana no Hanpasienuto 35.03.04 ArpoHo-
MUSL.

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



OCOOCHHOCTBIO JUCHHUIUIMHBI SIBISICTCS TO, YTO B Y4E€OHOM KypCce MOMHMO
JICKIMIA TPETYCMOTPEH OOJIBIION JIAOOPATOPHBINA MPAKTUKYM, B KOTOPOM CTYACHTBI
3HAKOMSTCS ¢ OCOOCHHOCTSMHU CTPOCHHS, Pa3BHTHs, IUTAHUS M KYJIbTHBHPOBAHUS
MUKpPOOPTraHu3MoB. OCBauBaIOT METOJIbI YU€Ta W BBIICICHUS YHUCTBIX KYJIbTYp MHUK-
poopranu3MoB. MoAeIMpPYIOT MPOIECCHl TpaHCHOPMAIIMH BEIIECTB B MPUPOJE. 3Ha-
KOMSITCS C HCIIOJIb30BAHUEM YCIIOBEKOM IIOJIC3HBIX CBOMCTB MHKPOOPTaHU3MOB B
IIPOMBIIIJICHHOCTH, CEIbCKOM XO3SIHCTBE, MEAWIIMHE U OXpaHe mpupoisl. [loutn Bce
3aHATHUS IPOBOISTCS B MHTEPAKTUBHOM (popme (paboTa B MajIbIX IPYIIax, FPYIIIOBOC
o0CyXJIeHHE).

PaGouas nmporpaMma AUCHHILTAHBI « MUKPOOHOIOTHS [Tl HHBAIUIOB | JIUIT C
OTrPaHWYCHHBIMHA BO3MOXKHOCTSIMH 3J0POBbsSI pa3padaThIBacTCsl HHIWBUIYATLHO C
YUETOM OCOOCHHOCTEH IMCHXO(PH3NIECKOTO Pa3BUTHS, WHINBUIYAIBHBIX BO3MOXHO-
CTCH U COCTOSTHUS 37I0POBbS TAKMX 00YJAIOIIUXCS.

ATTecTanus CTyJIEHTOB TPOBOJIUTCS B (hOpME HUTOTOBOTO KOHTPOJIS IO JTUCITH-
TUTMHE — DK3aMeHa.

3. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUs M0 JUCHUIIHHE,
COOTHECEHHBIX C MJIAHMPYEMbIMU Pe3yJIbTATAMHU OCBOEHHUSA
o0pa3oBaTe/IbHOI MPOrpaMMBbI

N3ydenne naHHOM y4eOHOM MUCHUIUIMHBI HANpaBiICHO Ha (OpPMHUPOBAHHUE Y
obyuaromuxcs obmernpodeccuonanpbHo kommetreHimu OITK-1.1; OIIK-1.2; OIIK-
1.3



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOM JUCIUNIMHBI

Tabmura 1

Kon Conepxxanue B pesynbTaTte uzydenus yueOHOM TUCHUIIIMHBI 00yYaromuecs
Ne . | HOuKaTopbl KOM-
KOMIIEe- | KOMIIETCHITUHU (WU €€ o JTOJIKHBI:
/o [IETEHIINN
TEHLINN YacTH) 3HATh YMETb BJIAICTH
1 | OIIK-1 OIlIK-1.1 OCHOBHBIE Pa3Jielibl CO-
BPEMEHHON MUKPOOHOJIO- | MPUMEHSATh HAy4YHbIE 3HA- | TEOPETUUYECKUMU 3HAHU-
MU, UCTOPUIO PA3BUTHS HUS B 00J1aCTU MUKPO- MU JUCLMILIUHBI, Me-
CTIOCOOCH PEIIATE, THIIOBHIE ( roco0en peway MI/I;( 061/11()))10151/1 0Jlb OHMOJIOTHH B e6HoI;1 u Tonai{m Ila60Tb1 C ’n e
saziaun npodeccnonapHoir | 1HTOBPIC SALAE TPO- MUK p061/10n0r1/m ;3pKOM I OQ)GCCMOHa}JIIIII)Hoﬁ nes- | ma aTaMEI KJIETOK oré
ACATEABHOCTI Ha 0CHOBE beccuonabrolt Ac rmellzce OHOJOTUYECKHIX TeﬁbHocm OCYIIIECTBIISTh H_IC(I))TBJ'I}ITB MOKCK ;4 aga
suanuii OCHOBHBIX 3akonop |~ 2B T TE O 0P HayK, 0COOEHHOCTU MO IIOMCK U e;Han}Ildlzl;I uHOO a3 nHpOpMAaIHH O pa3
MATEMATIHCCIX 1T ecTes D oon v (I)O}JIIIE;FHH (bHSPIOJIOFI/II/IpI/I MaIuu O Pa3BUTUU eCTI()a BUTUU ecIT)eCTBeHHOIzIa
CTBEHHBIX HAyK C mpuMeHe- | <OHOB MAaTCMaTHHC- ’ P
HHeM I/IH(i)OpMaIlI/IOHHO- CKUX U €CTECTBEHHBIX | BOCIIPOU3BCACHMS ITPOKaA- CTBCHHOHAY4YHOI'O 06pa- Y4YHOT'O O6pa30BaHI/I$I u
WOT, IPUHIIUIIBI KIACCH- | 30BaHMs U UCIOJIB30BaTh | MCIOJIB30BaTh B 00pa3o-
KOMMYHHKAITHOHHBIX TexHo- | 1aYK € IIPHMCHCHICM PHOT, TPHHL . . p
O MH(OPMAaIOHHO- ¢uKanuy, HOMEHKJIATypy, | B 00pa3oBaTelbHOW U | BaTelIbHOU U MpodeccH-
’ KOMMYHHKAIIHOHHBIX | CHCTEMATHKY, POJIb MUK~ | NPOMECCHOHAILHOM Jiesl- |  OHAJIBHOM JeATENBHO-
TEXHOJIOTUH. POOpPraHnu3MoB B 3BOJIIO- TCIBHOCTH. CTH.
LIMOHHOM IIpoliecce
2. | OIIK-1 OIlK-1.2 oTOUparth MpoOkl U Ipo-
CIOCOOEH pelIaTh TUTIOBBIS
. BOJIUTH aHAJIU3 MIOYBEH-
3aJjauu Mpo(ecCHOHATBHOM
Hcnons3yeT 3HaHUA HBIX 00pa310B; BBINOJI-
NeSITEIbHOCTH Ha OCHOBE .
. OCHOBHBIX 3aKOHOB OMOJIOTHIO MUKPOOpTa- HSTh MUKpOOHOJIOTHYE- | OpraHu3anueil pabot mo
3HAaHUH OCHOBHBIX 3aKOHOB .
MaTeMaTHYECKUX U HU3MOB, IIPEBpAIICHNE CKM aHaJIM3 MOYB; UC- | MPUMEHEHUI0 OMOJIOTH-
MaTeMaTHYeCKHUX U ecTe-
CCTECTBCHHBIX HAYK | MHUKPOOPraHHW3MaMH pa3- | MOJIb30BATH MUKPOOUOJIO- | YECKUX CPEJICTB 3aIUTHI
CTBEHHBIX HayK C IPUMEHE- . .
JUTSI pEeIlIeHus CTaH- JMYHBIX COETUHEHUN IrMYeCKHUe TEXHOJIOTHH B pacTeHuit
HUEeM UH(POPMAIIMOHHO-
JMApTHBIX 33J]1a4 B ar- IIPAKTUKE IPOU3BOJCTBA U
KOMMYHUKAI[MOHHBIX TEXHO-
O pPOHOMUU nepepaboTKU CeNbCKOXO-
’ 351ICTBEHHOM ITPOIYKLIUH
3. | OIIK-1 | crocobeH peniaTh THITOBBIE OIlK - 1.3 H(OPMAIIMOHHO- peniarh CTAaHAAPTHBIE 3a- | HABBIKAMH IIPUMEHEHHUS




KOMMYHHUKAIIMOHHBIX TCX-

nauu npodeccuoHanbHOM | MH()OPMALIMOHHO- KOM-
JESATEIbHOCTH C PUME- | MyYHUKAIIMOHHBIX TEXHO-
JIOTUH 715 peuIeHus 3a-

3am1a4u NpoQecCHOHATBHON
JeSITeIbHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U ecTe-
CTBEHHBIX HAayK C IPUMEHE-
HUEM HH(OPMAIIMOHHO-
KOMMYHUKAITHOHHBIX TEXHO-

JIOTHi;

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

HOJIOI'MH

HEHUEM HHPOPMAIIMOHHO-
nad npohecCuoHaTbHOM

KOMMYHUKAIITMOHHBIX TCX-
HOJIOTHI JACATCIIBHOCTHU




4. CTpyKTypa M colep:KaHue JUCUUIINHbBI

4.1 PacnipeaesieHne TPyA0€MKOCTH AMCHUILIMHBI 10 BUIaM padoT

O6miast TpyIOEMKOCTh AUCHUILIMHBI cocTaBisier 3 3au.en. (108 wacoB), ux
pacmpeziesieHue o BujaaM padoT IpeICTaBICHO B Ta0IuIe 2.

TaOmuma 2
PacnpeneneHne prI[OéMKOCTI/I AUCHUIIJINHBI 11O BUJIaM pa60T Mo ceMeCcTpam
TpynoémkocTb
Buj yueoHoii padoThl B T.4. 110 CEMeCcTpaMm

yac. > 3
OO01ast Tpy10€MKOCTb TUCIUILINHGI 110 YI€OHOMY TUIaHY 108 36 72
1. KonrakTHas pa6ora: 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 npoMeNCYymMoyHOM KOHMPOIe 0.4 0.4
(KPA) ’ ’
2. CamocrosiTeannasi paéora (CPC) 95,6 34 61,6
Penpooykmusnas camocmosimensnas paboma. @opmupo-
8aHUe U YCBOCHUE COOEPICANUS KOHCNEKMA eKyull Ha baze
PEKOMEHOOBAHHOUL TIEKMOPOM YUeOHOU Tumepanmypul, 34 53
BKII0UAsL UHPOPMAYUOHHBIE 0OPA306AMENbHbIE PECYPCHI
(971eKMpOHHbBLE YUeOHUKU, IeKMPOHHble OUDIUOMEK)
Iloozomoska k sx3ameny (KOHMpOJv) 8,6 8,6
Buji npoMeKyTOYHOTr0 KOHTPOJIS: IK3aMeH

4.2 Conep:xkaHue TUCIHUNINHBI
Tabaunia 3
TemaTu4eckuil IJIaH Y4eOHOM TUCIUILINHBI
HaumeHoBaHue pa3aesioB H TeM
.. AyautopHasi padora
AMCUMILUTUH (YKPYIHEHO) Bueayau
Bceero ;‘;%ﬁ::

J 3 | 1KP CP
Brenenne Tema Nel MukpobOuosiorust u
€€ pOoJIb B CEIIbCKOXO3IMCTBEHHOM IIPO- 36 9 34
U3BOACTBE. bropasHooOpazre MUKPOOP-
TaHU3MOB.
Bceero 3a 2cemectp 36 2 34
«O01mas MUKPOOHOJIOTHSD) 67,75 4 6 53
Tema Ne 2 Bnusinue ¢gpakTopoB BHEITHEH
cpeabl Ha MUKpoopranu3Mel. Oo1me mo- 2 2
HSATUSI O METa0OIU3ME.
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HaunmeHoBaHuHe pa3/ieJioB U TeM
. AynutopHasi pagoTa
AUCHUIIUH (YKPYTHEHO) Bueaynun
Bcero ;(;%g::
J 3 | IKP
CP
Tema Ne 3. IlpeBpamienue Mukpoopra-
HA3MaMHM COCIMHEHUN COCIVHEHUN YT- 2 2
nepoja, a3oTa, pocdopa, cepsl.
Tema Ne 4 Hcnonb30BaHHE MHUKpPOOpPTa-
HU3MOB B TEXHOJOTHUSIX CEJIbCKOXO3Sii- 2
CTBEHHOTO TPOM3BOJICTBA.
KOHMAaKmuas paboma Ha APOMeNCYmoy- 04 04
Hom konmpoae (KPA) ’ ’
Iloozomoska k ax3ameny (KOHmMpov) 8.6 8.6
Bcero 3a 3cemectp 72 4 6 | 04 61,6
HToro mo pucuumninHe 108 6 6 | 04 95,6

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

Hcropust Mukpooburonoruu. OTKpbITHE MUKPOOprann3mMoB AHToHU Ban JleBen-
rykoM. Ilepuosa 6eccucTeMHbIX HAOMIOJEHUM («OMUCATEIbHBINA IEPUOI» B PA3BUTHH
Mukpoounosorun). OtkpsiTus Jlyn Ilacrepa (HEBO3MOKHOCTh CaM03apOKIAEHUs, OT-
KPBITHE MPUPOJIBI OpOoXKeHUs, BO30yIUTETN OO0Jie3HEH, MPUMEHEeHHEe BakIuH). «Du-
3MOJIOTUYECKUN MEepruoa» B pa3BuTuu Mukpoouosnoruu. Pa6orsr P.Koxa, N.1. Meu-
HUKOBA. POJIb OT€UECTBEHHBIX YUEHBIX B PA3BUTUN MUKPOOHOJIOTHH.

Oc00EHHOCTH M CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOJIbI U 3a/1a4l MUK-
pobuosioruu. MUKpOOpraHU3Mbl — MIPOKAPUOTHI M 3YKAPUOThI, UX OCHOBHBIE pa3iiu-
yusi. Kpatkuili 0030p OCHOBHBIX T'pylIl MUKpoopraHu3moB. CoBpeMeHHasl cucTeMa
KJ1accu(pHUKalMU KUBOTO MUpa Ha OCHOBE OMNpEJIETIECHUsI OCIIEI0BATEIbHOCTH OCHO-
BaHui onuronykieotnoB 16S pPHK. IlpokapunoTtHble M >yKapuOTHBIE MHKD-
OpraHu3Mbl. MUKpPOCKONMMYECKUE BOJOPOCTH, TPUObI, MPOCTEHIINE — CUCTEMATHKA,
MOpP(OJIOTHUYECKre 0COOEHHOCTH, IIUKIIbI Pa3BUTHUS, PACIIPOCTPAHEHUE U POJb B MPHU-
ponae. MUKpOOpTraHu3Mbl, HE UMEIOIINE KJIETOYHOr0 CTpoeHus. KineTounble CTpyKTy-
pbl OaKkTepuii: Karcybl (M CIU3UCTBIE CIIOM), KIETOYHBIE CTEHKH T'PaMIIOIOXKUTEb-
HBIX U IPaMOTPULATENbHBIX OaKTepuil, KJIeTouHas MeMOpaHa, KT'yTHUKH, pumOpun
(mum) y Gaktepuii. BkitoueHnst, mX XUMHUYECKUN COCTaB M (DYHKIMH. DHIOCTIOPHI U
npyrue nokosimuecst popmel mpokapuot. Poct u pasmHokenue 6akrepuii. CriocoOs
pa3MHOXEHUST OaKTepHil.

«O0mas MUKpPOOHOJIOTHSD)

Tema Ne 2 Bausinue (pakTOpoOB BHEIIHEH cpelbl HA MUKPOOPTaHU3MBIL.
O0mue moHsitusi 0 mMeradosmsme. buoxmmMmyeckue mnpoueccbl, BbI3bIBaeMble
MHMKPOOPTraHNU3MAMM.

BrusgHue Ha MUKpOOPraHu3Mbl (PU3UYECKUX, XUMUYECKUX U OMOJIOTMYECKUX
dbakTopoB. MexaHu3M ACHCTBUS Ha MUKPOOPTAHU3MbI BHICOKUX M HU3KUX TeMIIEpa-
Typ, JIYYUCTOM SHEPruu, XMUMHUYECKUX BEIECTB, aHTUOMOTHUKOB, OakTepuodaros,
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O0akTepronnHoB. OOpa3oBaHUE PE3UCTEHTHBIX CBOMCTB MUKPOOPraHMW3MOB K (pakTo-
paMm cpenbl. AGuoTudeckue U onorndeckue paxkropsl. Adnoruueckue paxtopsl. 3a-
BUCHUMOCTb MUKPOOPTaHU3MOB OT BOJAHOTO pekuMa cpeibl. OCMOTHUECKOE J1aBJICHUE
KJIETKH Y Pa3HbIX TPYII MUKPOOPTaHU3MOB M UX OTHOIIEHHE K PA3HBIM YPOBHSIM
BIaXHOCTH cpeabl. Ocmoduibl U ranoduisl. X pacnpoctpaHeHue u nmpakTUuecKoe
3HaueHue. Kpurnueckue temmneparypHble TOYKUA B KU3HEIEATEILHOCTH MUKpPOOpra-
HU3MOB. Me3ohuiutel, TMCUXpoduiIbl, TCUXPOTPOdbI, TEPMODHIBI, AKCTpEMaTBLHO
TepMOPUIBHBIC W YKCTPEMATbHO TNcuXpodruibHbie (popMbI. BiusHue KHCIOTHOCTH
CpeIbl Ha Pa3BUTHE OTICIBHBIX MHUKPOOpraHu3mMoB. Kputudeckue 3HaueHus pH B
KHU3HEICATEIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auugaopuibl u
IKCTpeMalbHbIe anua0GuiIbl. OTHOIIEHHE MUKPOOPTaHU3MOB K KHUCIOPOAY. A3pOoObI
1 aHadpoOb! ((pakymbTaTUBHBIC M OOJUTATHBIC). XUMUYECKUA COCTaB KJIETOK MUKPO-
OpPTraHM3MOB, €ro MOCTOSHCTBO M 3aBUCUMOCTD OT YCJIOBHI cpebl. PazHooOpasue mo-
TpeOHOCTEN B MCTOYHUKAX MUTAHUS Y MUKPOOpraHu3MoB. CriocoObl MUTaHUS U TO-
CTYIJICHHWE TMHUTATENbHBIX BEHIECTB B KJIETKY. Mcronb3oBaHWe MHKPOOPTaHU3MaMU
HMCTOYHUKOB yTriepojia. ABTOTpodsl U reTepoTpodbl. DoTocuHTE3 (OKCUTCHHBIA U
AHOKCUTCHHBI) W XEMOCHHTE3 Yy MHUKPOOPraHu3mMoB. OTKpPHITHE XEMOCHHTE3a
C.H.Bunorpaackum. Jlutorpodst u opranotpodsi. Canporpodsl, maparpodbl, MUK-
cotpodsl. Mcrounuku azota, pocdopa, ceprl. [lorpeOHOCTD B *enes3e, Kajluu, Kajlb-
ITUU, MUKPODJIEMEHTAX, BATAMUHAX.

[Tonsitue o hepMenTax, ux knaccupukanuss 1 ocooeHHocTu. Poias pepmeHTOoB
B JKM3HEACITCIIBHOCTH MUKPOOPTaHU3MOB. DK30- | 3HA0(DepMeHTh. KOHCTUTYTHB-
HbIE U aJanTUBHBIC (MHIYIMOEnbHbIE) pepmeHThl. Jlokanuzaus GepMEeHTOB B KIIET-
ke. Mcnonb3oBanne pepMEHTOB YEIOBEKOM B PA3NIUYHBIX OTPACIAX HAPOIAHOTO XO-
35IUCTBA.

CriocoObl  TIONMyYeHUS] MHUKPOOpPTaHM3MaMH JSHEPTUU: OpOoXEeHHE, IbIXaHHE,
aHa’poOHoe npixanue. AT — 11eHTpOOOTUT KIETKH U CIOCOOBI e€ 00pa3oBaHUS:
cybctpatHoe (ochoprimpoBaHre — TJIIMKOJIW3 M cxema OMjieHa — Meiieproda —
[Tapnaca (OMII); oxucnurensHoe (ochopmimupoBanue — 1ukia Kpebca umm muxi
Tpukap6oHoBbIX KUCHOT (L[TK) u anekrpontpancnoptHas nemns (3TL).

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

3HaueHUE MPOIIECCOB MPEBPAIICHUS YTIEPOACOACPKAIINX BEIIECTB B KPYTo-
BOpPOTE yIiepoAa B MPUPOJE W POJh MUKPOOPTAHU3MOB B paclajie OpraHMYeCcKOro
BeniectBa. [Iporiecchl OpoxeHuid, Bei3biBaeMbie OakTepusmu poaa Clostridium. Mac-
JISTHOKHCIIOE U alleTOHOOYTHIIOBOE OpO’KeHHUs. 3HAYCHHE B MPHUPOJE, CEIBCKOM XO-
3IICTBE, TPOMBINUICHHOCTH. OCHOBHBIE CBOWCTBAa BO30YIUTENEH JTHX MPOIIECCOB
(oOnuraTHBIN aHAdpOOHO03, «BCESTHOCTH» B OTHOLIEHUHM UCTOUHUKOB yIJIepoa U Jp.)
MacnsiHokHCI0e OpOKeHHE MEeKTUHOBBIX BelecTB. bakrepun poma Clostridium u
OpOYKEeHHE IEIITIOIO3HI.

Hemnonnoe okwuclieHne yriieBOJIOB U JAPYTUX OPraHUYECKUX COCAUHEHUN MUK-
poopranu3zMaMu ¢ 00pa30BaHUEM KHUCIIOT.

AdpoOHoe pasnokeHue eurono3bl. [lemmono3opaspymatoniue O0akTepun u
rpuOBI-BO30YIUTENN TIpoOLiecca Pa3pyIIeHUs LeUToa03bl. OKHCIEHHE MHKpOOpra-
HU3MaMHU TEeMUIICIUTIONI03, JTUTHUHA, KUPa, YTIEBOAOPOaA0B, Bo3Oyaurenn u 3Have-
HUE ATUX MPOIIECCOB.
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Tpancpopmanius azoTconepkKalux COECIUHEHUN: MHUHepaiu3anus (aMMOHU-
dbuxanus), HuTpudukamnus, AeHUTpUdUKaIysg U Onogornueckas Gukcaius a3ora.

3HaueHUE MHHEpPATU3aAlNK OPraHUYECKUX COCIUHEHUN, COAEpPIKAIIUX a30T
(6enKoB, HYKJICMHOBBIX KHCJIOT U JIp.). PaznoskeHue OEIKOBBIX BEIIECTB B adpOOHBIX
U aHA’POOHBIX ycloBUAX. Bo30ynurenu mpolecca MUHEpaIU3alllu.

[Ipouieccol HuTpudukanuu u neHutpudukanuu. OKUcieHue aMMHaKa B a30TH-
CTYIO U a30THYIO KHCIIOTHI (TiepBasi ¥ BTopasi (a3bl HUTpUPHUKAIUHN). XEeMOaBTOTPO)-
Has mpupoja mnporecca. Padorer C.H.BuHOTpaackoro mo u3ydeHuro mporecca HUT-
pUpUKALMU U OTKPBITH SBJICHUS XeMOCHHTEe3a. Bo30ynuTenu nporecca. JHepreTu-
Ka MepBoi u BTOpoi ¢aswl mporecca. ['ereporpodrast HuTprudUKAIUS.

BoccranoBnenue HUTPATOB U HUTPUTOB C 0Opa30BaHUEM MOJEKYJSIPHOTO a30-
Ta (meHuTpuuKanys). ACCUMUISIIIMOHHAS U JTUCCUMUIISIIMOHHAS HUTPATPETYKIIHSL.
3HaueHHe ITUX npoueccoB, Bo30ynurenu npouecca AeHUTPUPUKALINN.

buonornueckas ¢ukcanus azora. buonorunueckas u abuosnorudeckas (uxca-
s arMocepHoro azora. MacitaObl ¥ 3HaYEeHUE OMOJIOTUYECKON (PUKcaluy B TIPU-
pone. dukcanus azora arMocepsl MUKpoopraHuzMaMu. CBOOOAHOKHUBYIIUE, aCCO-
[IMATUBHBIC 1 CUMOMOTUYECKHE a30T(PUKCATOPHI — a3pOOHbIE U aHA3POOHBIE (DOPMBI.

CumOuoTtuyeckas azoTdukcaius y 6000BbIx pactenuil. KimyOeHbKoOBbIE OakTe-
puu (pu300Huu), UX CBOMCTBA: CIENU(PUUHOCTD, BUPYJIEHTHOCTh, AKTUBHOCThH, KOHKY-
PEHTHOCTIOCOOHOCTh. CMMOMOTHYECKas a30TUKCALUs Y PACTCHUN, HE OTHOCAIIUXCS
K 0000BBIM (IPEBECHBIX, KyCTAPHUKOBBIX, TPABSIHUCTBIX ).

[IpeBpaiienrie MukpoopranusMamu coeauHenuii ¢pocdopa. Ponb Mukpoopra-
HU3MOB B BBICBOOOXKIEHHH KUCJIOTHI U3 OpraHU4ecKux (ocdopcoaepx animux coeau-
HEHUM U uB mepeBojie pochaToB B paCTBOPUMOE COCTOsIHUE. brosiornueckoe CBs3bI-
Banue ¢ocdopa. Poib MmukpoopranuzMoB B GocHOpHOM MUTAHUM PACTCHUM.

KpyroBopot cepsl B mpupoe. AccuMusiionHas cynbdarpeaykuus. O6paso-
BaHUE CEPOBOJIOPOJA U3 CEPOCOJAEPKALIUX OpraHMYecKuX coequHeHuil. OOpa3oBa-
HUE CEPOBOAOPO/Ia U3 MUHEPATBHBIX COeTUHEHUN (CYIh(aTOB) 1 MUKPOOPTAHU3MBI,
BBI3bIBAIOIINE 3TU Npoliecchl. OKUCIeHNEe MUKPOOPraHU3MaMH CEPOBOIOPOA B CEPY
1 cepHyto kuciory, CepoOakTepuu U THOHOBBIC OAKTEPHHU.

Tema Ne 4 Ucnosib30BaHue MUKPOOPTaHU3MOB B TEXHOJIOTHSIX CEJIbCKOXO0-
39MCTBEHHOI'0 IPOM3BOACTBA.

[TouBeHHBIE MUKPOOPTAHU3MBI. METOIBI OTIpeIeTICHUS] UX COCTaBa M aKTUBHO-
ct. Poilb MUKpPOOPTraHM3MOB B TTOYBOOOPA30BaHUM U TIOAOPOAUH. MUKpPOOHBIE Tie-
HO3bI Pa3JIMYHBIX TUIIOB TOYB. BIMsHME arponpueMOB Ha MOYBEHHBIE MHKPOOpPTa-
HU3MBL.

MukpoopraHu3Mbl 30HBI KOPHS M UX BIHMSHUE HA pacTeHUs. CHUMON03 MUKPO-
OpraHu3MOB W pacTteHuil. Mukopuza pactenuil. DnudurtHas mukpodiopa. Poib
AMUGUTHBIX MHUKPOOPTaHWU3MOB IPH XpaHEHWW Yyposkas. Pa3BuUTHE Ha PacCTCHUIX
TOKCUTEHHBIX TPUOOB.

buonpenapatsl, MOBBIMIAIONINE TUIOAOPOINE TOYB U YITYUIIAOIINE POCT U pas-
BUTHE PAacTEHUN. METO bl MPUTOTOBIIEHUSI U UCIIOJIb30BAHUSI OaKTEPUATBHBIX Y100-
peHuil Ha OCHOBE a30T(HUKCUPYIOMHUX, (OChHaTMOOMIN3YIOMNX U Ap. OaKTepuil.

Hcnonp30BaHne MUKPOOPTAaHU3MOB U X META0OJUTOB IS 3alIUThl PaCTEHUIN
0T BO30yauTenel 60ae3Hel 1 HACEKOMBIX BPEIUTEICH.
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HMcnonp30BaHrue MOJIOYHOKHUCIIOTO 6pO}KCHI/I$I B KOPMOIIPOU3BOJCTRBC. Cunoco-
BaHUC U CCHAXXHPOBAHUC. I[pO}K}KCBaHI/Ie KOPMOB. HpI/IMGHeHI/Ie MCTOOOB OHMOKOH-
BCPCHUU B CCIIbCKOM XO3SHCTBE.

4.2 Conep:kaHue JIeKUMH, IPAKTHYECKUX 3aHATHH U KOHTPOJIbHBIX

MEpPONPUATHA
Tabnuna 4
®opmupye Bux o
Ne Ne 1 Ha3BaHUe JeKIUI, Mble o=
Ne Tembl 2 KOHTPOJILHOTO | = £
n/n NPAKTHYECKUX 3aHATUI | KOMIIETEH § S
- MepONpPUATHS
BBenenue
Tema Nel
Muxpobuoso- Jlekuus 1. Beenenue Tema
T'Usl ¥ €€ pOJib
Nel Mukpobuosorus u ee i
B CEIILCKOXO- o OIIK-1.1; hoBeDKa KO-
1. | 3slCTBEHHOM POJIb B CCILEROXO3M OIIK-1.2; POBEP . 2
HPOU3BOJI- CTBEHHOM IIPOU3BOJICTBE. OIK-13 | CHeKTa ek
ctBe. Bropas- buopasnoobpazue MUKpO-
HooGpasue OpPraHU3MOB.
MUKpOOpra-
HU3MOB.
«O0masi MUKPOOHOJIOT s
Jlexknus Ne 2 Binsaue
(haKTOpOB BHEITHEHN CPEIbI
Ha Mukpoopranusmsl. O0- | OIIK-1.1; n
Tema Ne 2 IIIH€ TTOHATHUSI O META00- OIIK-1.2; poBepKa KOH: 2
Bnusnue nu3Me. buoxumuueckue OIlK-1.3 | CMeKra ekt
dbakTOopoB MPOIIECCHI, BHI3LIBAEMBIC
BHEIIHEN Cpe- MHUKPOOPTAHU3MAMM.
Ibl Ha MUKpPO- | [IpakTuueckas padora Ne 1.
OpraHU3MBl. Y eTpoiicTBO MEUKPOCKOIIA U
2 OO1ue MoHsA- | ero XapakTepHCTUKH. Tex-
TUSI O ME€Ta0O- | HHKa MPUTOTOBJICHUS OaK-
mu3me. bro- TepUaIIbHBIX IIPEnapaToB U
XMMHUYECKHUE TexHuka Mmukpokonupona- | OIIK-1.1; | KoHTpoJib BbI-
MIPOIIECCHI, Hus 3HakoMcTBO ¢ popma- | OIIK-1.2; | momHeHus u 3a- 2
BbI3bIBa€MbIE | MU Oaktepuil: mapoBuanbie | OIIK-1.3 nquta [1P.
MHUKpOOpra- (b opMbl, TATOYKOBUIHBIE
HU3MAaMH. (bopMBI, AKTHHOMHUIIECTHI,
MHUKPOOPTaHU3MbI HyKapHo-
Thl: MUKPOCKOTIMYECKUE
rpUObI
Tema Ne 3. |Jlekuusi Ne 3. Ilpespame- | OIIK-1.1; | IIpoBepka KOH- 5
[IpeBpamenue | Hue  mukpoopranmsmamu | OIIK-1.2; | cmekra jgexnuit
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dDopmupye
. pMHPY Buj 2 =
Ne Ne u Ha3BaHuUe JIeKIM, Mble -
Ne Tembl o KOHTPOJIbHOIO | 5
n/n NPaAKTUYECKUX 3aHATHI | KOMIIeTeH c g
MEpONPUATHH | =&
101071
MHKpOOpra- coequHeHnit  coeaunenuii | OIIK-1.3
HU3MaMHu CO- | yriiepojaa, a3ora, ¢ocdopa,
€IMHEHUN CO- | CEPBI.
CAMHCHHUH YT- | [[paktudeckas pabora Ne 2.
JICPOAa, a30Ta, | 3gakoMCTBO ¢ popMaMu
docdopa, ce- | Gakrepuit: wapoBugHbIe
pBI do MIE HaJ'IO‘-II:(OBI/III[[HBIe OINK-1.1; KonTpois BEI-
qaop MH’ AKTHHOMITICTI OIIK-1.2; | monHeHUs U 3a- 2
PMBI, ’ OIIK-1.3 mrura [1P.
MUKPOOPTaHU3MBI DyKapHO-
ThI: MUKPOCKOTIMYECKUE
rpUOkI
Tema Ne 4
[Ipaktuueckas padora Ne3 | OIIK-1.1; | KouTpois BbI-
Hcnons3oBa- '
HHE MHKPOOD VYyet uncnennoctu mukpo- | OIIK-1.2; | monnenus u3a- | 1,84
opranu3moB (Pesynbsrater) | OIIK-1.3 muta [1P.
raHu3MOB B
TEXHOJIOTUAX
CEJIbCKOXO0- Kontponbhas tectoBas pa- | OIIK-1.1;
39MCTBEHHOIO | Oota «O0mmas mukpoouno- | OIIK-1.2; | TectupoBanue | 0,16
MIPOU3BO/I- JIOTHSI» OIIK-1.3
CTBA.
4.3 IlepeyeHb BONPOCOB /1JIsl CAMOCTOATEILHOT0 U3YUYEeHUs] TUCIIUNIMHBI
Tabmuna 5
Ne | Ne pasgena u te- Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB JIsI
n/n MBI CAMOCTOSITEJILHOT0 U3y4YeHH s
1 BBenenue Tema | I'eHeTnka MHUKpPOOPraHU3MOB (MoOAU(DUKALMU, MYTALUU U

Nel Mukpo6wuoso-
THS B €€ POJIb B
CEJIbCKOXO034M-

CTBEHHOM TTIPOU3-

BOJICTBE. bropas-

HOOOpa3ue MUKPO-

OpraHU3MOB.

pPEKOMOMHAIIMHN, BHEXPOMOCOMHBIE (PAKTOPHI HACIIECTBEH-
HOCTH: TUIa3MHJbl M TPAHCIIO30HBI, TCHHAS] WHXXCHEPHUS B
MUKPOOHMOJIOTUH, PEMapalliOHHBIE CHUCTEMBI IMPOKAPUOT).
['paMIio0KUTEIBHBIE U TPAMOTPHUIIATEIHHBIC OAKTEPHUH.
Knaccudukanus OakTepuii: XapaKTepUCTHUKA OTIEITbHBIX
rpynn 6aktepuii. Apxeu. OIIK-1.1; OIIK-1.2; OIIK-1.3

«O01mass MUKpPOOHOJIOTHSD)
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Ne pa3nesia u Te-

Ilepeyens paccMaTpuBaeMbIX BONPOCOB JIJIs1

n/n MBI CaMOCTOSITEJIbHOT0 U3y4YeHHs
2 Tema Ne 2 Bius- | Biusinue BHemHuX (akTopoB cpenbl  (OKHCIUTENbHO-
HUe (HaKTOPOB BOCCTAHOBUTEJIbHBIN MOTEHIMAN CPEbl, TUAPOCTATUYECKOE
BHEIITHEW CpeNbl Ha | IaBJICHWE, BIMSHUE XUMHUYCCKHX BEIIECTB, KOHIICHTPAIIHH,
MUKpPOOPTAaHU3MBI. | paJiMalliK) HA MUKPOOPTaHU3Mbl. brocuHTe3 y MUKpoopra-
OOmume moHATHSA O | HU3MOB (O€ITKOB, YTIIEBOJOB, JIUMIHUIOB, HYKICHHOBBIX KHC-
MeTaboJIu3Me. 70T, (PEepMEHTOB, aHTUOMOTUKOB, TOKCHHOB, 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-
BpaIllcHUE MUKPO- | MOHHOKHCJIOE OpOYKEHHUS, OpOXKEHUE TEKTHHOBBIX Be-
OpraHu3MaMH CO- | IIECTB BO30YIUTENIU. 3HAUYCHHE OpPOKEHUM B MHUIIEBOMN
€MHECHUM COeNIU- | MPOMBIIIIEHHOCTH, B ObITY. MoJlouHOKHCTIOE OpOKEeHUE U
HEHUU yIyiepoa, ero Bo30yauTenu. 3HaueHUE MOJIOYHOKHCIIOTO OpOXKEHUS B
azora, pocdopa, MUIIEBOM MPOMBIIIJIEHHOCTH, B OBITY, MPU CUJIOCOBAaHUU U
CepHI. CEeHaXUPOBaHUU KOpMOB. CriupToBoe OpoxkeHue. Jpoxxu

KaK BO3OYIUTENM CHUPTOBOTO OpPOKEHUS (IUKUE U KYJIb-
TypHbIE, HU30BbIE U BepXoBbie). [lepBas hopma cipToBOTO
opoxxenust mo Heibepry. Xumusm mpoiiecca, XapakTepu-
CTHKa €ro BO30yauTenel, OMOJIOrHYecKoe U MPAKTUIECKOe
3HaueHue. Bropast u Tpetbst GopMbI CIUPTOBOTO OPOKEHUS
no Heilibepry. buonornyeckoe U MpakTUUYECKOE 3HAYEHUE
npoueccoB. Mcnonb3oBaHue APOXOKEH. YUacTUE TMOYBEH-
HBIX MHKPOOPTAHU3MOB B MPEBPAIICHUH Keye3a, MapTaHIia,
ATIOMUHMSI. AHAMOKC - aHa’pOOHOE OKHCICHHE aMMOHHS.
Hctopusi, obmias XxapakTepucTUKa, pa3sHooOpasue BHJIOB,
npuMmeHenrne. OCHOBHBIC CTaIWU KPYyroBOpOTa a30Ta: aM-
MOHU(UKAIMSA, HUTpUPUKALMS, ACHUTpUDHUKALUSA, a30T-
¢bukcamus. KpyroBopot a3ora B mouBe u Bojgoemax. MoOu-
muzanus U ummoOunu3anus azota. CeBoobopotsl. OITK-
1.1; OIIK-1.2; OIIK-1.3

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

MOJIb30BAHUE MHUK-
pPOOPraHu3MoOB B
TEXHOJIOTHUSIX CEJIb-
CKOXO3SIHMCTBEHHO-
ro MPOU3BOJICTBA

ri. OnuduTHBIE MUKPOOPTaHU3MBL. BHOTpOdBI, IKKpHUCO-
Tpodbl, canpoTpodbl. DKOJIOTHYECKHUE OCOOCHHOCTH IIIH-
¢dbutoB. buonpemnaparbl Ha OCHOBE (PUKCATOPOB a30Ta, aHTa-
TOHUCTOB (DUTOIATOTEHOB, MApPa3UTOB BpeauTeNel pacTe-
HUN. ATpO3KOJIOTUYECKHE OCHOBBI OMOIOTHYECKOMN 3allUThI
pacteHuii. MukpoopranuaMbl — BO30yauTeNH OOJe3HEH
pactenuit u HacekombIx. OITK-1.1; OIIK-1.2; OIIK-1.3
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabmura 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX 06p33OBaTeJII)HI)IX TEXHOJIOT UM

HaumeHnoBanue uc-
Ne NOJIL3YeMBIX AKTHB- | (o
n/ Tema u ¢popma 3aHsaTHSA HBIX U HHTEPAKTUB-
1| HBIX 00pa3oBaTeJib- acos
HBIX TEXHOJIOT Ui
1 | BBenenue Tema Nel Mukpo6uo- JI Jlexuus ¢ ucnonb30Ba- 2
JIOTHUS ¥ €€ POJIb B CENTbCKOXO035Tii- HUEM CPEJICTB MYJIbTH-
CTBEHHOM IIPOM3BOICTBE. bropas- meauna. Madopmarmon-
HOOOpa3re MUKPOOPTaHU3MOB HO-KOMMYHHKAITHOHHAS
TEXHOJIOTHSI
2 | Tema Ne 2 Bnusinue hakTopoB JI Jlekuus ¢ UCMOIb30Ba- 2
BHEIITHEHN CpeJibl HAa MUKPOOpTra- HUEM CPEJICTB MYJIbTH-
HU3MbL. O0I1IMEe MOHSATHUS O METa- meaua. Mapopmainmnon-
6onusme. buoxumuueckue mnpo- HO-KOMMYHHKAITMOHHAs
IIECCHI, BHI3bIBAEMBIE MUKPOOpTa- TEXHOJIOTHS
HU3MAaMH.
3 | Tema Ne 3. IIpeBparnienue MUKPO- JI Jlexuust ¢ UCTIONMBH30Ba- 2
OpraHU3MaMH COSTUHEHUN COCIN- HUEM CPEJICTB MYJIbTH-
HEHU yriepoja, azora, hocdopa, menua. Mupopmanuon-
CepHI. HO-KOMMYHHKAITHOHHAS
TEXHOJIOTHSI
4 | Tema Ne 4 Vicnionb30BaHUE MUK- P | yuaauBuyansHOM o0pa- 2
POOPTaHU3MOB B TEXHOJOTUIX 30BaTENIbHON TPAEKTO-
CEJIbCKOXO3SICTBEHHOTO TIPOU3- pHUH, U CKBO3HBIE TTU(D-
BOJICTBA POBBIE TEXHOJIOTH

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHAS ATTECTAIUS 110

HTOraM OCBOCHMUA NUCIHHUIIJINHBI

6.1. TunoBbie KOHTPOJILHBIE 32/ IaHUSI HJIM HHbIe MAaTePHAJIbI, HE00X0AUMbIe J1JIsI
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

Bonpocekl k ycTHOMY onpocy 1o Teme: MUKPOOUOJIOTHS U €€ POJib B CeJIbCKOXO-
351liCTBEHHOM Npou3BoAcTBe. BuopazHooOpa3ue MUKPOOPTraHU3MOB.

1. JlaliTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CTPOEHUS KJIETKHU DYKApHOT M MPOKa-
pHOT.

2.
3.

4.
5,

Kakue cTpyKTypsl BXOAST B COCTaB 0aKTepUaTbHON KICTKU?
[lepeuncnure MOBEPXHOCTHBIE CTPYKTYpPhl OaKTEpHUATbHON KJIETKU, HA30BHUTE
uX (QyHKIUU.
3HaueHue okpacku 1o ['pamy mis uaeHTudUKanuu 6aKTepui.

JIBro>keHue OaKkTepuid.
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6. Uro takoe Takcuchl? [laiiTe onpeseneHre MOHATUSIM: (HOTOTAKCUC, adPOTaK-
CHUC, XEMOTaKCHC, MAarHETOTAKCUC, BUCKO3UTAKCHUC.

7. B yem ocobeHHOCTH CTpOoeHUs U (PYHKIUN IUTOILIA3MaTHYECKOW MeMOpaHbI
MPOKApUOT?

8. Kakue BHyTpeHHHE CTPYKTYpbl OaKTEpUAIbHON KJIETKH BbI 3HAETE?

Q. Uewm npeicTaBiieH TeHETHUECKUI MaTepHrall TPOKapHoT?

10. UYto mpenctaBisitoT co0O0M BHEXPOMOCOMHBIE (DAaKTOPBI HACJIECICTBEHHOCTH Yy
OakTepuii? Kak OHU BIUSIOT Ha BBDKUBAEMOCTh OaKTEpUil B OKpYXKaromen cpeae?

11. Yrto Takoe BKIIIOYEHHUS, KaKH€ (PYHKUIUU OHU BBIMOJHSIOT U YEM OTIMYAIOTCS
OT OpraHesul KIeTKu?

12.  Kak mpomcxomut oOpazoBaHHe sHAocmop y Oakrtepuii? Uem oOycrmoBieHa
YCTOMYMBOCTB YHAOCIIOP K (haKTOpam OKpPYKaromeh cpeapl?

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

14.  OcHoOBHbBIE IPUHLHUIIBI CHCTEMATUKU MUKPOOPTaHU3MOB.

15. XapakTepucTuka OTIENbHBIX TPYII IPOKAPHOT, MUMEIOIIUX CEIbCKOXO35i-
CTBEHHOE 3HA4YCHUE.

16.  Ocnosubie Hanpasienus ucciaeaoanuii C.H. Bunorpanuckoro, B. JI. Omensin-
CKOTO.

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

18. CoBpemenHas cucteMaTuka MUKpoopranu3moB. Mepapxust TakconoB. Homen-
KJIaTypa.

19. IIpunnumns knaccudukanuu mapctsa Procaryotae. Ha3zsate oTAenbl U Kiacchl.
MeTonasl

20. ompeneneHus TUTA KIETOYHON CTEHKH OaKTEepHil.

21. CtpoenHne MpOKapuOTHOM KIETKH. OTIANYMS OT KJIETOK BBICITUX OPTaHH3MOB.
22. CtpoeHme reHeTHUECKOTo anmnapara 6aktepuil. [lonarue Buma, mramMmma, KJIoHa
OaxkTepwHii.

23. Poct, pazmHoxenue Oaktepuii. OCHOBHbIE XapaKTepucTuku. Da3bl pa3BUTHUS
MUKPOOHOM

24.  Mopdonoruyeckre rpynibl OaKTepu.

25. Pukkercum, MEKOIUIa3MbI, XJaaMuaun. OO0Ias XxapakTepUCTHKA, SKOJIOTHS.

26. AKTHHOMHIUETBI, CACTEMaTHYECKOE MOJIOKEHUE, IKOJIOTUSl, 3HAUCHHE.

27. apctBo Mycota, OTIeNbl U KJIACCHI.

28.  JIpoxoKH, SKOJIOTHYECKUE TPYIIIbI IPOKKEH.

29. OO0mas xapakTepucTHKa rpu00B. DKOJOTUYECKUE IPYIIILI TPUOOB.

30. Oco0eHHOCTH CTPOEHHUS KIETOK MUKPOMHUIIETOB.

31. OTkpbITHE U CTPOCHHE BUPYCOB.

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

Bonpocy k ycTHOMY onpocy nmo Teme BrusiHue ¢pakTopoB BHEUTHEN Cpejibl HA MUK-
poopranu3Mel. O01Ke NOHATHSA 0 MeTaboiau3Me. buoxummdeckue mpoueccol, BbI3bI-
Ba€MbI€ MUKPOOPTraHU3MAaMH.

1.  Tlepeuncnure OCHOBHBIE DKOJOTUUECKHE TPYMIBI OAKTEpUil 1O OTHOIIECHUIO K
TeMIeparype.

2.  TloscHute MoHSATHE «KAapAUHAIBHBIE TEMIIEPATYPHD».

3. B dem cyimHoOCTh afantaiuy ncuxpo@uibHbIX U TEPMOPMIBHBIX OaKTEpHii?
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4.  Ilepeuncnure 3KOJOTUYECKUE TPYIIIbI OAKTEPUM 110 OTHOLIEHUIO K KHUCIOTHO-
CTH CpEbI.

5 KakoBbl 0cOOeHHOCTH Talo(OUIIBHBIX OaKTepUid?

6 B yem cocTouT CyIHOCTh OCMOPETYJIALNN Yy OaKTepHii?

7. Kakue BelecTBa BBINOJHAIOT Y OaKTepuil PYHKIMIO OCMOIPOTEKTOPOB?

8 Kakum 00pa3oM BiausieT Ha OakTEepUn 3€MHOE TSATOTEHHE?

Q. BiudroT v Ha OakTepuu MarHUTHBIE TIOJIsA?

10. Kakue MUKpPOOpraHU3MBI OTHOCAT K MarHUTOOAKTEpUsIM?

11. KakoBa yCTOMYMBOCTb Pa3IMYHbIX OAKTEpUIl K MOBBIIIECHHOMY JAABICHUIO?

12.  Tlepeuncnute 3KOJOTHUECKHE TPYMIBI OAKTEPUN IO OTHOIICHHUIO K KUCIOPOTY.
13. Kakumu mexaHusmamu 00ycCJIOBI€HA TOKCUYHOCTh MOJIEKYJ KHCIIopoaa?

14. HazoBuTe OCHOBHBIE MEXAaHU3MBI 3aIUTHI AHAIPOOHBIX OAKTEPUl OT KHCIOPO-

15. KaxoBbl criocOOBI UCIOJIB30BAHUSI OAKTEPUSIMH YHEPTUU COJHEUYHOI'O H3ITyye-
HUS?

16. Kaxkue criocoObl mUTaHMs XapaKTEPHBI JJIsI MUKPOOPTaHU3MOB?

17. K kakomy kinaccy (epMEeHTOB OTHOCATCS 9K30(hepMEHTHI?

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

19. OxapakTepu3yiTe BO3MOXKHBIE CIIOCOOBI TPAHCIIOPTA MUTATEIHHBIX BEIIECTB B
KIIETKY.

20. Kakwue crenupuyeckue TPAaHCHIOPTHBIE MEXaHW3MBbI pabOTaIOT MPH MEPEHOCE
yepe3 MeMOpaHy TUTATEIbHBIX BEIIECTB?

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

22. Kakoil HCTOYHHWK yTJIepo/a HWCIOJB3YIOT aBTOTPO(GHBIE W TeTepOTpOodHBIC
MHKPOOPTraHU3MbI?

23. HazoBuTe BO3MOXHBIE UCTOYHHKH DHEPTUU, UCIOJIb3yeMble MUKPOOPTaHU3-
Mamu?

24.  Yto Takoe XeMOCUHTE3?

25. 3armacHble BeEIECTBa, HAKAIJIMBAIOIIHUECS B KJICTKaX.

26. ®epMeHThI MUKPOOHBIX KJIETOK U UX YYaCTHE B )KU3HEIACATEILHOCTH KIETKU
27. Twurbl OMOJOTUYECKOTO OKUCIICHUSI OPTaHUYECKUX BEIIECTB MUKPOOAMH.

28. HemomHoe OKUCIIEHUE U COOKUCIICHHE OPraHUYECKUX BEIIECTB.

29. bpoxenue, npIxaHue U aHa3poOHOE JAbIXaHUE.

30. JIoHOpBI W akUEnTopbl BoAopoaa. MexaHu3Mbl OMOJIOTHYECKOT0 OKHCIICHUS,
WX SBOJIIOIHS ¥ TIPUMEPBHI.

31. XuMHYECKUH COCTaB KJETOK, POJb OTIEIbHBIX JJIEMEHTOB U COCIWHCHHUH B
YKU3HH MHKPOOPTaHU3MOB.

32. MexaHU3MBI TTOCTYIUICHUS MMUTATEIBHBIX BEIIECTB B KIICTKY.

33.  Tumbl UTaHUSA ¥ TIOJIYYCHHUS SHEPTUM MUKPOOpraHu3Mamu: (OTO- U XEeMOT-
podbI, aBTO- ¥ TETEPOTPOPBI, TUTO- U OPraHOTPO(BI, TPUMEPHI.

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

35. Twumbl Ouosorudeckoro okucieHus (OposkeHHe, JbIXaHUe, aHadPOOHOE JIbIXa-
Hue). OnpenenaeHne, OMOXUMHUECKAst CYIIIHOCTb.

Bonpocy k yctHomy onpocy no teme «lIpeBpaiienrne MEKpOOpPTaHU3MaMU COEIH-
HEHUU COeIMHEHMH yriiepoa, a3ota, pocdopa, cepb».
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1. CrnmpToBoe 6posxenue. Bo30yauTenu, XumMusm mporiecca. 3HaueHUe CIIUPTOBO-
ro OpOXKEHUSI.

2. MonouHokucioe OpoxxeHue. Bo3Oynurenn u XMMHU3M Tpoliecca, MpaKkTHde-
CKO€ 3HaYCHHE.

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

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

S. Bbposxenus, Be3biBaeMbie Oaktepusimu poaa Clostridium u sHTEpOOaKTEpUSIMH.

X0/ 1 KOHEYHbIE MPOAYKThI. 3HAYEHUE ITUX MPOLIECCOB ISl CENBCKOTO XO3SMCTBA U
IPOMBIIIEHHOCTH.

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

7. AHa’po0HOE pa3nokeHHe 1eJUTI003bl. Bo30yauTenu, XuMu3M, 3Ha4€HHE Ipo-
11ecca B IIpUpOoJE.

8.  ApnpoOHoe pa3ziokeHHe LEeJUII0NI03bl. Bo30yaurenu, XuMus3M, 3Ha4€HHUE IMPO-
11ecca B IpUpoJeE.

9.  PaznoxeHue MNEKTUHOBBIX BEIECTB MUKPOOpPraHHW3MaMH. XOJ U KOHEUYHbIE

IPOAYKTHI pa3iiockeHus. BoasiHast v pocsiHas MOUKa TyOOBOJIOKHUCTBIX PACTEHU.

10.  OxwucneHue yrieBoJ0B J0 JUMOHHON KHUCJIOTBHI U JPYTUX OPraHUYECKUX KHUC-
JIOT.

11. MeraHoBoe OpoXxe€HHUE, ONpENEICHUE, XUMU3M, BO30YIUTEIH, MPAKTUYECKOE
3HAYEHUE

12.  Bakrepun poaa Clostridium u 6pokeHne 1EeUTIOI03BI.

13. HemonHoe oKuCIE€HHE YTIEBOAOB U JAPYTUX OPTaHUYECKUX COCAMHEHUN MHK-
poopranuzMaMu ¢ 00pa30BaHUEM KHUCIOT.

14.  A»spolGHoe pa3nokeHue 1EITH0I03bI.

15. Ilemmrono3opa3pymarorniue 0akTepuu U TpHOBI-BO30YIUTENN Mpollecca pa3py-
HICHUS LEJUTIOIO3BI.

16. OxwucieHne MUKpPOOpPTaHW3MaMHM TeMULEIUII0N03, JIMTHUHA, KUpPa, YIIeBOAO-
poaoB Bo30yaurenu u 3HaueHUE 3TUX MPOIIECCOB.

1.  Ha3oBuTte OCHOBHBIE IPYIIIBI a30T(HUKCUPYIOIIUX MUKPOOPTaHU3MOB.

2.  Kakue MUKpOOpPraHHU3Mbl BHIMOJIHIIOT aCCOLMATUBHYIO a30T(hUKCcaINIO?

3. HazoBute CBOOOIHOXKUBYIIIME MUKPOOPTAaHU3MBI, (DUKCUPYIOIIHE a30T aTMO-
cepsl.

4. [Touemy azordukcupyromrie MUKpOOPTaHU3Mbl Ha3bIBAIOT AUA30Tpodamu?

S. KaxoBa ponb snerremorio0OrHa B a3otdukcanuu’?

6.  Ilepeuncnure MeXaHU3MbI 3aIUTHI HUTPOT€HA3bl OT KUCIOPOA.

7. Kakne MUKpOOpraHu3msl SIBISIIOTCS HanOoJiee aKTUBHBIMU aMMOHHU(HKATOpa-
MH?

8. Kaxkoe 3nauenune B mpupojie UMeeT nporecc HUTpuduxamm?

Q. UYro Takoe rerepoTpodHas HUTpUdUKaIms?

10. B uem oTinMuue aCCUMWISIIMOHHON HUTPATPEIYKIINU U ACHUTpUDUKAITAN?
11. B uem oTiiMuue AUCCUMWISIIIMOHHON HUTPATPEAYKIINU U ACHUTpUDUKain?
12.  Yro Takoe mpsmas ¥ KOCBEHHAs JCHUTpUPUKAIIHS?

13. KakoBo 3kojormueckoe 3HaueHue JeHUTpupuKanumn?
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14. B uem 3akimoyaeTcsl MPUHIMIIAAIBLHOE OTIMYUE CepOOaKTepUil OT THOHOBBIX
OakTepuii?

15. KakoBbI MeCTOOOUTAHUS U POJIH B MPUPOE XEMOTPO(POB, OKUCIIAIOMUX cepy?
16. UYro Takoe AMCCUMMISIIMOHHAS CYTb(GaTPEeAyKIMs U KaKOBBI €€ OTJIMYHS OT,
ACCUMITAIIMOHHOHN CYIb(aTpeTyKIIUu?

17. HazoBuTe TUNMWYHBIE MECTOOOMTAHUS MPOKAPHUOT, OCYIIECTBISIONINX TUCCH-
MUWISILIMOHHYIO cynb(aTtpeaykuuio. X posb B mpupoe.

18. Uro takoe mobOummzanus GochaTtoB, U KaKOBa POJIb MUKPOOPTAHNU3MOB B 3TOM
npoiiecce?

19. Tlouemy kpyroBopoT ochopa He SBISIETCS TOTHOCTHIO 3aMKHYTHIM?

20. Kakwue rpynmnbl OakTepuil y4acTBYIOT B TpaHC(HOpPMAIIMU COSIMHEHMI xKene3a?
Bonpocsl k yctHomMy ompocy no Teme «Mcnonb3oBaHue MUKPOOPTraHM3MOB B
TEXHOJIOTUSIX CeJIbCKOX03HCTBEHHOI0 MPOU3BOICTBAY.

1. Hcnonb3oBaHue MUKPOOPIraHU3MOB B TCXHOJOIHUAX CEIBCKOXO03HCTBEHHOTO
IIPpOU3BOACTBA.
2. IIouBeHHBIC MHUKPOOPIraHU3MBI. MGTOI[BI OIIPCACIICHUA UX COCTaBa U dKTHBHO-

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

3. MuxkpoOHBbI€ 1IEHO3bI PA3IMYHBIX TUIIOB MOYB.

4. BinsiHME arponpueMoB Ha IOYBEHHBIE MUKPOOPTaHU3MBI.

S. Mukpoopranu3Mbl 30Hbl KOPHS U UX BJIMSHUE HA PACTEHUS.

6. CumOH03 MUKPOOPraHW3MOB M pacTeHuid. MUKopHu3a pacTeHHil.

7. OnudutHas Mukpodaopa. Posb 3nUPUTHRIX MUKPOOPTaHU3MOB MPU XPaHEHUH
ypoxasi. Pa3BuTHe Ha pacTEHUsIX TOKCUT€HHBIX TPUOOB.

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

Q. Metonbl MPUTOTOBICHUS M HUCIOJIb30BaHUSI OaKkTepUalbHBIX yIOOpEeHH Ha

OCHOBE a30TuKcHpyroMuX, (HochaTMOOMIU3YIOMKX U Ap. OaKTepuil.

10. Hcrnonb3oBaHWE MUKPOOPTAHU3MOB U MX META0OJIUTOB JIJISl 3aIUTHI PACTEHUN
OT BO30yauTeNel 00JIe3HEN 1 HACEKOMBIX BPEIUTEIICH.

11. Hcnosnp30BaHKHE MOJIOYHOKHUCIIOTO OPOKEHHSI B KOPMOIIPOU3BOJICTRE.

12. CunocoBaHue U ceHakupoBaHue. JpoxskeBaHUE KOPMOB.

13. IIpumeHeHue METO/I0B OMOKOHBEPCHH B CEIILCKOM XO3SIMCTRBE.

14. buonoruueckue cpeacTBa 00pbObI ¢ copHsikamu. ['epOudaru

15.  DnudutHbIE MUKPOOPTaHU3MbL. BUOTPOdBI, FIKKpUCOTPODBI, cCAapOTPOPHI.

16. Dxosornueckre 0COOEHHOCTH ANMUDUTOB.

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

18.  Arposkonoru4eckue OCHOBbI OMOJOTUYECKOMN 3allUThl pACTEHUN

TecToBBIE 3aJaHUA

TecToBble 3aganus mo teme «Q01mAass MUKPOOUOJIOTHSD)
Hanuwume nomep npaguinbhozo omeema:
K mMexaHu4eckoH 4acTH MUKPOCKOINA OTHOCUTCH
OKYJISIp
KOHJIEHCOP
MaKpOBUHT

w e
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4. PEBOJIBLBEPHOE YCTPOUCTBO C OOBEKTHUBAMU

2. I1o nuinHe BOJIHBI M THITY HCIIOJIB3YyeMOTI0 U3JIy4YeHHUsSI COBPEMEHHbIE
MHUKPOCKOINBbI IeJISTCS HA:

1. CBETOBBIE U JIEKTPOHHBIE

2. CBETOBBIE U TEMHOMOJIbHBIE

3. (a30BOKOHTPACTHBIE K TEMHOIIOJIbHBIE

4. AIIEKTPOHHBIE U MEXaHUYECKUE

3. ®a30B0-KOHTPACTHASI MUKPOCKOINSI OCHOBAHA HA:

1. YMEHBIIICHUY UHTEHCUBHOCTY OCBEILICHHS IIpenapara 3a CueT OIMyCKaHus
KOHJICHCOPA U CYKEHUS auadparmbl

2. MpPEBpaIEHUH ONITUYECKUMHU Cpe/icTBaMU (Da30BbIX KOJIEOAHUI B aMILIH-
Ty/JHbBIC

3. OTCEUYECHUU MPOXOISIIETO CBETA U BU3yaIU3allMi OOBEKTOB B PaCCEsH-
HBIX JIy4ax

4. MOJISIPU3ALIMH IBYX Jy4eil BO B3AMMHO NEPIEHIUKYJISPHBIX MIOCKOCTIX

4. TeMHONMOJILHAS MUKPOCKOIIMS OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPBIX BEIIECTB U3yUaTh CBET MPU BO3JEHCTBUU KO-
POTKOBOJIHOBOT'O U3TyYEHHS

2. YMEHBIIIEHUY UHTEHCUBHOCTU OCBEILICHUS Ipernapara 3a CUET OIyCKaHUs
KOHJIEHCOpA U CYKEHHUsI ThadparmMel

3. MPEBpaIEHUN ONITUYECKUMHU cpesicTBaMu (Ha30BbIX KOJICOAHUI B aMILIU-
TyJAHBIC

4. OTCEUYCHUU MTPOXOISIIETO CBETA U BU3yaIN3allMi OOBEKTOB B PaCCEsH-
HBIX JIy4ax

5. JIloMuHecHeHTHASI MUKPOCKOIHSI OCHOBAHA HA:

1. CIIOCOOHOCTH HEKOTOPHIX BEIECTB U3y4aTh CBET MPU BO3JIEUCTBUU KO-
POTKOBOJIHOBOTO M3JIy4YEHUS

2. MPEBPAIICHUH ONTUYECKUMHU CpeicTBaMu (ha30BBIX KOJICOAHHIT B

3. aMIUIUTYTHBIC

4. OTCEUEHUH MTPOXOISIIETO CBETa ¥ BU3yaIn3allui 0ObEKTOB B pACCEsH-
HBIX

S. JIy4Jax

6. MOJISIPU3ALIMH IBYX JIy4ei BO B3AaMMHO MEPIEHIUKYJIISPHBIX TIIOCKOCTSIX

6. IIpu ucno/ib30BaHMU UMMEPCHOHHOM CHCTeMbl MUKPOCKOINA pa3pe-
HIA0IIAS CITOCOOHOCTD:

1. MOBBIIIACTCS,

2. TTOHMKAETCS;

3. HE U3MEHSETCS;

1. JIJIl NPUTOTOBJIEHUS MIPENAPATOB KUBBIX 0AKTEPHid HCIOJIb3YyeTCsl:

1. MeTO/ (PUKCHPOBAHHBIX OKPAIIICHHBIX MPENapaToB;

2. METO/]1 pa3aBJICHHOMN KaIlIu;

8. Ennnanna ndmepenusi pa3MepoB 0aKTepHaIbLHON KIETKH:

1. MUJUTAMETD;

2. HAaHOMET;

3. MUKPOMETP;
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9. Meikay MMMeEPCHOHHBIM 00HEKTHBOM MHPOCKONA W NpenapaTrom

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

10. MakcumaabHasi pa3peniainas cnocoOHOCTh CBETOBOI0 MHUKPOCKO-

na coCraBJjifA€T:

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

11. YroOsbI onpeaeauTh 001Iee yBeIHYEHHE MUKPOCKIIA, HEO0X0AMMO:

pa3lIeaUTh YBEJIIMYEHUE OKYJIIpa HAa YBEIMYEHHE OObEKTUBA:

CJIOKUTh YBEJIIMYEHUE OKYJISIpA HA YBEIMUYEHHE OObEKTUBA;

12.  yMHOXWTH yBEIMYECHHE OKyJsipa Ha yBenudeHue oOobexTua;JIYUIIIEE
N30bpaxenue npenapara odecrieduBaeT cOUETAHUE «00bEKTHUB-OKYJIAP»:

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

13. OO0bexkTHBBI pacCUYMTAHbI HA PadoOTy ¢ MOKPOBHBIM CTEKJIOM TOJ-

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

14. Pabouee yBesiU4YeHHUE OKYJIsIpa:

1. 20 x
2. 5
3. 60 x

Yemanoeume coomeemcmeue:

15.  Mukpockomn:
MEXaHUYEeCKast 4acTh
2. OITUYECKAI 4aCTh

=

16. OO0ObeKTHBBI:
UMMEPCHOHHBIC:
2. CyXHe:

=

17. OO0BbeKTHUBBI:
MMMEPCUOHHbBIE
2. CyXHe:

=

YacTu MUKpOCKoOma:
a) IITATHB

b) 00BEKTHB

C) KOHJICHCOD

d)  mpeaMeTHBIH CTOJIUK
e) OKYJISIP
f) TyOyC
YBeanueHnus:
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/yX:
2. KEeJPOBOE MacJIo:

19. Marepuaansl  aJs
MHMKPOCKONHMPOBAHUSA:

1. MMMEPCUOHHAS
KHUIKOCTB:

2. KpPaCUTEIIb:

20. OxpammBaHue
npenapara KpacureJib

1. bykcuH:
2. METWJIEHOBBIH  CH-
HUM:

21. Kpacurenu no xm-
MHYECKOH CTPYKTYype

1. OCHOBHBIE:

2. KHCJIbIE:

22. MeToabl OKpPacKu:

1. IIPOCTHIE:

2. b depeHunpoBaH-
HBIE:

d)  Her cmenMaIbHONW MAapKUPOBKH
€)  dYepHOE OMOSCHIBAIONICE KOJIb-

IToka3arenn IMpEeJOMJICHUA ITOKa-

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

Ha3Banme kpacureJis:

a) HEUTpaIbHBIA KPACHBIH
b)  kuchblii GykcuH

C) SPUTPO3UH

d)  duayopecunn

e) bykcuH

f) METHJICHOBBIA CHHUH
Kpacures:

a) bykcuH

b)  MeTHICHOBBIN CHHUI

C) bykcuH+TeHIIMaH  (UOIETO-

BRI

d) TeHIIMaH (PUOJIETOBBIN

Yemanoeume npasunvnyro nocnedosamenvnocmas:
23. TexHHKA NPUTOTOBJIEHUS MPENAPATA «B Pa3AaBJIEHHOI KaIIe»:

e

HAHECTH Ha MPEIMETHOE CTEKJIO KaIlIko BOJIbI;
MOKPBITh Mpenapat NOKPOBHBIM CTEKJIOM;

BOJIM3M TOpPEIKU BHECTH 0AKTEPHUOJIOTUUECKON UTIION KIETKH
MUKPOOPTraHU3Ma B KAIlTiO BOJbI;
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24,
HOrO:
1.
2.
3.
4.

TexHuka NMPUroOTOBJCHUS Mpenapara, (PUKCUPOBAHHOIO OKPAIIEH-

3aUKCUpPOBATH IIpenapar B IJIAMEHU TOPEJIKU

HAHECTH Ha MPEIMETHOE CTEKJIO KaIlTi0 BOJIbI

00€3KUPUTH MTPEAMETHOE CTEKIIO CMECBIO CITUPTa € 3Ppupom

BOJIM3U TOPEJIKM BHECTH B KaIUIIO BOJbI OAKTEPUOJIOIMYECKOM WIIION

KJIETKM MHKPOOpraHu3Ma

S. OKpacCHUTh IpPEIapaT KPaCUTEIEM

25. TexHMKa MHKPOCKONNPOBAHUS (PUKCUPOBAHHOI0 OKPAIIIEHHOTO
npemnapara:

1. OITyCTUTb B KEIPOBOE MACJI0 UMMEPCUOHHBI OOBEKTUB

2. MOJHSATH KOHJAEHCOP

3. C MOMOUIBI0 MUKPOCKOIIa HAWTU U300pakeHHe 00bEKTa

4. C MIOMOILIbI0O MUKPOCKOTIA YETKO C(POKYCUPOBATH OOBEKT

TecToBble 3agaHusA 110 TeMe «Mop(oJI0rus U YJIbTPACTPYKTYPa MUKPOOP-

raHm3MoB»

Hanuwume HOMED npasuibHO20 omeemada.

Ha

PP PPrONMPRPORONMNEDNDEONDREPR

o

IIEeHbI:
1.

o ko

B ocHOBe TOKCOHOMUM OaAKTepHl JICKUT U3yUeHHE

X MOP(HOJIOTUU 1 OMOXUMHUYECKUX CBOWMCTB

HaJIM4Yusl TOKCUHOB

CIIOCOOHOCTH 00Pa30BBIBAThH CIIOPHI

WX TTATOT€HHBIX U BUPYJICHTHBIX CBOMCTB

CrpenTo0anmn/uibl B Ma3Kax pacnoJiaralorcs

IPO3AbEBUIHBIMUA CKOTIIICHUSIMU

HETMPaBWIbHBIMU CKOTIJICHUSIMU

[EeTOYKaMu

OJIMHOYHO

DOujIoreHeTHYECKAA TAKCOHOMUSA 0AKTEePHUil CTPOUTCS HA OCHOBE:
HBOJIIOLIMOHHOTO POJICTBA U TEHETUUECKUX TPU3HAKOB
MOPGhOIOTHYECKUX CBOMCTB

(bU3HOTOTUYECKUX CBOMCTB

CEpPOJIOTUYECKUX CBOMCTB

Imnupuyeckas kiaaccuuxanus dakrepuii (mo bepaxu) crpourcs

CHOBC:

HBOJTFOITMOHHOTO POJICTBA M TEHETUICCKUX TIPU3HAKOB
TOJBKO MOP(OIOTUUECKUX CBONCTB

TOJIBKO (PU3UOTOTUYECKUX CBOMCTB

COBOKYITHOCTH (DEHOTUTTNYCCKUX TIPU3HAKOB

IIpokapuoTHYecKkne KJIETKH, B OTJIHYHE OT YYKAPHOTHYECKHX, JIH-

apa
U TOTLIA3MBI
UTOIJIa3MaTHYECKON MEMOpaHbI
pubocom

byaasoBuanyo gpopmy umeror
dby3o0akTepuun
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PP OR~WODMDEORONPENRLDND

-
©

P wn e

11.

w

12.

w

13.

w

14.

w

15.

KOpHUHEOaKTEepUU

JTUTIITIOKOKKH

XJIAMUIUN

K npokapuoram oTHoCSATCS

BHUPYCHI

MIPOCTEHUIIINE

OakTepuu

rpuoObI

CTtanjI0KOKKH pacnoaralnTcs

OJIMHOYHOE, OECTIOPsII0OUHO

LENOYKOH

B BH/IC TTAKETOB 110 8-16

B BUJIC «BUHOTPATHON TPO3IAM»

PobGepTt Kox oTkpbLI

OTKPBLI MPUPOTY OpOKEHUS

MOJIYYHJI BAKIIUHY MPOTUB OCIICHCTBA

OTKPBLI BO30YIUTENS TYOEpKyJie3a

MOJIYYHJI BAKIIUHY MPOTUB CUOMPCKOM SI3BBI

HN.!. MeYHUKOB OTKPBLI

OTKPBLI IPUPOY OPOKEHUS

OTKpPBLI BO30YIUTEII TYOEpKYyIie3a

co3iai ¢paroUTapHy0 TEOPUI0 UMMYHUTETA

BBEJI B JIJAOOPATOPHYIO MPAKTUKY MUTATEIbHBIE CPEIbI
Hauooabuiee KoJIM4eCcTBO BOAbI B 0aKTEPUAX HAXOAUTCH B:
MOHHOU (ppakium

KpUCTALTHYECKOU popme

CBOOOIHOM BHUE

CBSI3U C KOJJIOMAAMU

Y rpamoTpuuarteJbHbIX 0aKkTepuii 00s1ee BbIpaKeH
JIMIIOTIOJIUCAXapUAHbBIA KOMIIOHEHT KJIIETOUHOU CTEHKHU
JIMIIONIPOTEUHOBBIA KOMIIOHEHT KJIETOUHOW CTEHKHU
MYPEUHOBBIN KOMIIOHEHT KJIETOYHOM CTEHKHU
dbochomunuIHbI KOMIOHEHT KJIETOYHOW CTEHKH

O0s13aTeIbHON CTPYKTYPOI 0aKTEPUAIBbHON KJIETKH SBJISIETCS

buMOpun

criopa

HYKJICOU]T

3epHa BOJIOTHUHA

Cnoco0cTBYyeT CIIOPO00pPaA30BAHUIO
HEJIOCTATOK MUTATEJIbHBIX BEIIECTB
HAKOIUIEHUE MPOJTYKTOB OOMeHa
U3MEHEHUE PH

BCE [IEPEUHCIIEHHOE

¢opmbl OakTepuii 00pa3yoTcs MO BIUSTHUEM
aHTUOMOTHKOB

KHUCIIOT
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3. HarpeBaHus

4. OXJIQXKJICHUS

16.  OoOpasywmasicsi Npu cnopoodpa3oBaHUM JUIHKAJIMHOBAsA KHCJI0TA
00HApY:KUBaETCS

1. B KOpPTEKCE CIIOp

2. IIPOTOILIACTE CIIOP

3. CcIIopoIniasme

4. DK30CIOpPUYME

17.  OcHOBHO# (pyHKIHEH KANCYJIbl 0aKTepuil IBJASETCH:

1. 3amuTa OT (ParoruTo3a U aHTUTEI000pa30BAHMS

2. y4acTHue B JCICHUU

3. 3alIUTa OT XUMUYECKUX BO3JICMCTBUI

4. 3aIuTa OT KoJieOaHUi TemrepaTypbl

18.  OcHoBHas PyHKUIMSA HUTOIIA3MATHYECKOH MeMOPaHbI

1. o0Opa3zoBaHHe METaOOJIUTOB

2. oOpa3oBaHNE TOKCUHOB

3. y4aCTHUE B JbIXaHUU

4., y4acCTHUE B IUTAHUU

19. s oxkpacku no Mmeroay I'pama ucnosb3yor

1 BC3YBUH

2. 5% pacTBOp CEPHOM KUCIOTHI

3. reHIUaH- (PUOJICTOBBIN

4. KapOOJIOBBIN (PyKCUH

20. BemecTBo KamcyJibl 0aKTepHuid MPeACTABJICHO:

1. TJIMKONENTUIOM

2. MYKOIIPOTCHHOM

3. MYPaMWIAUIIEITUAOM

4. MYKOIIOJIMCaXapUuJaI0M

21. I'nukaHoBbBIE IeNU KJIETOYHON CTEHKH 0AKTEPHH NMpPeaCcTABIEHbI

1. MEeNTUIAMH 1-aJJaHUHOM U J- TIIyTAMHUHOBOMW KUCIIOTOU

2. N-aLEeTUIINIIOKO3aMAHOM U N-aleTUIMYPAMOBOU KHUCIIOTOU

3. JTUTIMKAJINHOBON KHUCIIOTOM

4. TIMKOTCHOM

22. TloaBW:KHOCTH OaKTepuii odecneunBaeTcs

1 BpalllcHUEM JKI'YTUKOB

2. JBHKCHHUEM PECHUYCK

3. JBUKEeHUEM (pumOpuii

4. COKpAILICHUEM KJIETOYHOW CTEHKHU

23.  bakrepuu oTHOCATCHA K

1. dyKapuoTam

2. MIpoKapuoTam

24.  MukKpockonnyeckune rpuobl:

1. DYKapHuOThI

2. MMPOKAPUOThI

25. Y npoxapuor:

1. o(OopMIIEHHOE SIAPO
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HYKIJICOHU

HJIOCTIOPBI 00pa3yrOT OAKTEPUH:

HUTYATBIC
ITaJJIOYKOBHUIHBIC

26. bakTepuu nepeaBUralTCcs ¢ NIOMOUIbIO:
1. HYyKJIeona
2. JKI'YTHKOB
3. bumbpuit
27.  JHaocmopsbl 0aKkTepuil NorudawT npu:
1. HacTepU3alUU,;
2. aBTOKJIaBUPOBAHUMU;
3. HarpeBanuu 10 50°C
Jonoanume:
28.  Mukpoopranu3Mbl, He UMEIOIINE UCTUHHOTO 0(OPMIIEHHOTO S/pa,
Ha3bIBAIOT-
cs
29.  IllapoBuaHBIE KJIETKH, COEJUHEHHBIE B LIETIOYKY, Ha3bIBAIOT-
cs
30. I[lapoBumnbie OakTepuu B BHJI€ BHUHOTPATHON T'pPO3AM Ha3BIBAIOT-
cs
31.  bakrepuu, NOKPHITHIE KI'YTUKAMH O BCEW MOBEPXHOCTH KIIETKH, HA3bI-
BaIOTCs
Yemanosume coomeemcmeue
32.  Tum KjieTrkm: KiieTouHble CTPYKTYpBI:
1. DYKapUOTUYECKUM: a) saepHas MeMOpaHa;
2. ITPOKAPUOTUYECKHIA: b) MUTOXOHIPHH,
C) KJIETOYHAs CTEHKa
d) XPOMOCOMBI;
e) armapar [ oJIbaKu:
f) ME30COMBI
33. CTpyKTYyphBI: DyHKIUM:
1. KJIETOYHas CTEHKA; a) OCMOTHYECKHI Oapbep;
2. [UTOIIJIa3MaTHYECKas b) 3arac NUTareJIbHbIX BeE-
MeMmOpaHa IIIECTB;
3. KaricyJia C) u30upaTenbHas MpOHUIae-
MOCTB;
d) 3alUTa OT MEXaHUYCCKUX
BO3JCHCTBUM;
e) coxpaHeHue (HopMbl KIETKH;
f) 3aluTa OT IEPEChIXaHus U
IepeyBIaAKHEHUS
34. Crpykrypa: CyOcTpyKTYpHBI:
1. APO: a) MeMOpaHa ¢ mopamu;
2. HYKJICOHT: b) SITPBIIIKO;
c)  AHK;
d) XPOMOCOMBI;
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35. CTpyKTypbl OaKTepHii:

1. KJI€TOYHas CTCHKA:

2. LUTOIIa3MaTHYECKast
MeMmOpaHa:

3. KaricyJna:

36. Kokknu:

1. JUTIIIOKOKKH:

2. MOHOKOKKH:

3. capuuHa.

37.  @dopMa KJIETKHU

1. IIapoOBUIHAS:

2. MaJIOYKOBUIHAS:

3. U3BUTA:

38. Kokknu:

1. MOHOKOKK:

2. CTPEIITOKOKK:

3. TCTPAKOKK:

4. capuuHa:

39. bakrepun:

1. capuuHa:

2. MHUKPOKOKK:

3. Oarua;

4. Kee300aKTepus:

S. CIIMpOXeTa:

6. BUOPHOH:

7. CTaUITOKOKK:

8. criMpuiuia:

XyMMHYeCKH COCTAB:

a) OenKu;

b) JIUIIUIbI;

C) MYpPEUH;

d) LEJJIF0JI03Q;

e) XUTHH,

f) IoJIcaxapuiabl

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 OCJICHUM

a) OJlHa
b) IBE
C) TpHu

dopma KIEeTKH:

d) MMaJIOYKOBUIHASA;
e) [IapoOBU/IHAA,

f) W3BUTAA,

9) HUTYaTas

Yemanoeume npasuibHyr0 nocie00eamenbHOCHb

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

PacmnoJio:xkenne cTpyKTyp 0aKTepHaIbHOM KJIETKH OT nepudepun K

HYKJICOH]T
UTOIIa3MaTH4YecKasi MeMOpaHa
Karcysia

KJIETOYHAsI CTEHKA

CreneHb U3BUTOCTH KJIETOK OaKTepHii:

CIIUpOXeTa
BUOPHUOHBI
CIIUPHILITBI

Kosn4ecTBO )KIYTHKOB HA MOBEPXHOCTH KJIETOK OaKTepHid:

MOHOTpPHUX
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2. epUTPUX

3. 10hoTpUX

43. Pa3mepsbl KJI€TOK MUKPOOPIraHU3MOB:
1. JPOXKIKHA

2. BHUPYCHI

3. OakTepuu

IIuranne MUKPOOPTraHU3MOBY
Hanuwume nomep npaguinbhozo omeema:
Jl1s1 0aKTepuil XapaKTepeH cocod MUTAHMSA:
TOJIOUTHBIH
TOJIO30MHBIN
aBTOTPO(HBIN
IIpy aKTHBHOM TPaHCHOPTE MUTATEJIbHBIX BEelIeCTB B 0aKTepPUAJIb-
KJIETKY JHeprus:
3aTpavurBaCTCS
HE 3aTPAYnBaCTCA
BBIJIEIISICTCS
Tpancioka3ssbl (mepMeasbl) OakTepHil pacnoI0KeHbI B:
KJIETOYHOU CTEHKE
[UTOIJIA3MaTHYECKOU MeMOpaHe
KarcyJe
JHEePru0 MUKPOOPraHU3MbI MOJIY4Ya0T B pe3yJbTaTe MPoleccoB:
Karadonmn3mMa
OnocuHTE3a

nuddyzun
BHekiieTouHOe nmepeBapuBaHue y Oakrepuil MPOMCXOAMT IO AeH-

HY

G WNEPERARONREP®WONEZINWDN PP

CTBHEM:

9HI0(EPMEHTOB

9K30(hepMEHTOB

XeMOCHHTEe3 Y MUKPOOPIaHU3MOB OTKPbIT:
J.1.IBaHOBCKUM

C.H.BuHorpaackum

JI.ITacrepom

ABTOTPO(HBbIC MUKPOOPTaHU3MbI HCIIOJIB3YIOT YIJIEPOJ:
OPTaHUYECKUX COCIMHECHUU

CO,

MuxkpooprasusMbI-napaTpodppl MCIOJAb3YIOT OPraHUYECKHil yrie-

S A e 2 A

poa:

JKUBBIX OPTaHU3MOB

OTMEPIIIUX OPraHU3MOB
MEPTBBIX U )KUBBIX OPTaHU3MOB
JKMBOTHBIX OPTaHU3MOB

: PACTUTENBHBIX OPTAHU3MOB
JHononnume:

gk~ wn e



9.

MPIKpOOpFaHI/ISMBI, HUCIIOJB3YIOIIUE YIJIICPOA OPraHMYCCKUX COCIUHC-

HHﬁ, Ha3bIBArOTCsL

10. MukpoopraHu3mbl, HCHOJB3YIOIIME DJHEPTUI0 COJIHIIA, HA3bIBAIOTCS
11. IloctymieHue BellecTB B 0aKTepuaIbHYIO KIETKY 0€3 3aTpaThl SHEPTUU
Y y4aCTHUSI MOJIEKYI-TIEPEHOCUMKOB HA3bIBACTCS

12. Tun nuraHus: MuKpoOOpraHu3MbI:

1. XEMOOPTaHOTETEPO- a) HUTPUPUKATOPHI
Tpodus

2. XEMOJIUTOABTOTPO DU b) napatpoQsl

c) IUaHOOAKTEPUH

13. ®epmeHTHI: Jlokasnm3anus B KJIeTKe:

1. TUAPOIIA3bI a) SHA0(PEPMEHTHI

2. OKCHIOPEIYKTa3bl b) AK30()EPMEHTHI

Yemanoeume npasuibHyr0 nocne006amenbHOCHb:

14.

Couepmaﬂne JIEMEHTOB B COCTAaBE€ KIIETOK MMKPOOPraHmM3iMoB (B

NOpsAKe YObIBAHMSA):

1.

ok o

=

2.
3.
16.

hocdop

a3zoT

cepa

YTIEPO

KEIE30

YcBoeHue yriiepoaHbIX rPyHn MUKPOOPTraHU3MAaAMM:

CHs;

CHOH

COOH

Hcnosib30BaHue MUTATEIbHBIX BElIECTB MHKPOOPraHu3dMamMu (siB-

JICHHE THAYKCHH):

copOur

TJIF0K032

YcBoeHHE NMUTATEIbHBIX BelIECTB MUKPOOPTraHU3MAMU:
TICTITHIBI

Oenku

AMUHOKHCIIOT

MeTa00/113M MUKPOOPTaHU3MOBY
Hanuwiume nomep npagunvnozo omeema:

MEDMDODND PR R

buocuHTe3 BKJIOYAET NMPOLECCHI:
pacrnaza BelIeCTB

CHUHTE3a MaKpOMOJIEKYJ KJIETKH
OKHCJICHUE BEIIECTB

depMeHThI — ITO:

HEUTpaJbHbBIE COCTUHEHUS
KHUCJIOTBI
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WP OLONMNENONMNPEOWONDEREOOWODDERWDNDREWW

OMOJIOTUYECKUE KaTalIU3aTOPBI

K oxcuaopenykra3am OTHOCST:

ACTEPA3BI

DAl

JIUTa3bl

IIpouecchl Opo:KeHUsT OTKPBITHI:

N.11.MeyHHKOBBIM

C.H.Bunorpazackum

JL.ITactepom

Bo30yaurteb ciupTOBOr0 OPOKEHUSI OTHOCUTCS K POAY:
Saccharomyces

Rhizobium

Clostridium

JIpOAKKH 110 OTHOLIEHUIO K KHCJIOPOAY:

aHa’pOObI

a’poObI

(bakyIbTaTUBHBIC aHA3POOBI

JIpOKKH MCTIOJIBL3YIOT B KaUecTBe HCTOYHHUKA yriiepojaa:
Kpaxmal

caxaposy
LICJIJIIOJIO3Y
bakrepun poaa Clostridium umeror popmy:
LIAPOBUIHYIO
A3BUTYIO
MMaJIOYKOBUIHYIO
9. J{pos:Ku BepxXoBOro OposkeHHsl NMPUMEHSIIOT B IPOM3BOJACTBE IPH
TeMIeparype:
1. 0
2. 6-10 °C
3. 14-25°C
10. JIpos:KU HHU30BOr0 OpoOKeHHsI NMPHUMEHSIIOT B INPOU3BOACTBE NPH
TeMIeparype:
1. 14-25°C
2. 6-10°C
3. 0°
11. MoJ109HOKHC/IbIE DaKTepuM COPAKUBAIOT:
1. Kpaxmal
2. JJAKTO3y
3. JKUp
12. Mos104HOKHC/IbIe 0AKTEPUH IPH KUNIAYEHUN:
1. norudarot
2. HE TIOTu0aroT
13. B a3po0HBIX yCJIOBHAX LEJJIIJI03Y PA3JIaraiT:
1. Clostridium
2. Cytophage
3. Pseudomonas
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14. B aHa’poOHBIX yCJI0BHUAX HEJJII0JI03Y pPa3jiarair:

1. Cytophage

2. Sorangium

3. Clostridium

15.  7Kup OKHUCISAIOT:

1. Pseudomonas

2. Cytophage

3. Lactobacillus

Hononanume:

Q. ABpOOHBIN OKHCIIUTETHLHO-BOCCTAHOBUTEILHBIN MPOIIECC, UAYIINUN C 00-

pazoBanueM AT®, mpu KOTOPOM POJIb JOHOPOB BOAOPOJIA UIPAIOT OPraHUYECKUE

HJIN HCOPTaHWYCCKUC COCAMHCHMA, HA3BIBACTCA

U KOTOPOM

pOJIb TOHOPA U aKILIENTOpa BOAOPO/Ia UTPAIOT OPraHUYECKUE COEAMHEHUS], HA3bIBaA-

CTCA

10. Twun MOJIOYHOKHCIIOTO OpOXKEHHUS, TTPH KOTOPOM 00paszyercsl TOJIbKO MO-

JJO4YHasA
Ta,Ha3bIBACTCsA

KHCJIO-

11. Tum MOJIOYHOKHUCIIOTO OpOXKEHUs, IPU KOTOPOM, KPOME MOJIOYHOM KHUC-

JIOTBI, oOpa3zyrorcs

IMPOAYKTHI, Ha3bIBACTCs

12. MacnsHokuchble OaKTEpUH THUAPOIU3YIOT KpaxMajl IO JeHCTBHEM

dbepmeHTa

13. MonoyHokHCIOe OpOXKEHHE B CEIHCKOM XO3SHUCTBE HCTOJIB3YETCS MPH

IMPUTrOTOBJICHUHA

Yemanoeume coomeemcmeue:

22. Ilpouecc:
1. OpokeHue
2. OKHCJICHHE

23. bakrepuu:
1. MOJIOYHOKUCIJIBIE
2. MAaCJISTHOKUYJIBIE

24. bpoxenue:
1. CIIUPTOBOC
2. MOJIOYHOKHCJIIOE

25. bpo:xenue:
1. CIIMPTOBOC
2. TIMIIEPUHOBOEC

Bbixox sHeprum:

a) 2ATO®

b) 8 ATD

C) 36 AT®

d) 38 ATD

DopMa KIETKH:

a) KOKKOBHITHAA

b) MaJIOYKOBUIHASA

C) U3BUTAA
DJIeKTUBHbIE YCJIOBUS:
a) aHa’pOOHBIC YCIOBUS
b) HaJIM4Me Kpaxmalia
C) HaJIM4Me caxapa

d) KHcas cpena

e) rnacTepusanus

f) cpela HeuTpaiabHast
pH:

a) 4.0-5,0

b) 8,0
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26. MUKpPOOpPraHu3MbI:

1. Saccharomyces cere-
visiae
2. Clostridium butyricum

27. bpoxenue:
1. CIIUPTOBOC
2. MAacCJISHOKHCII0C

28. MUKpPOOpPraHu3Mbi:

1. MacJISIHOKUCTbIE — Oak-
TEpUHU

2. MOJIOUHOKHUCIIbIE Oak-
TEpUHU

3. JIPOXKIKHU

29. Pa3nokeHue HeJIIOJI0-
3bl:

1. a’poOHOe

2. aHa’poOHoOe

30. Pa3jioxkeHHe LEJLIIJIO-
3bl:

1. a’poOHOe

2. aHa’poOHOe

31. bpoxenue:
1. MAaCJISIHOKHCJIIOE
2. MOJIOYHOKHUCJIOE

C) 5,0-7,0

d) 3,0-4,0

3anacHble BelIeCTBa B KJIETKe:
a) KUP

b) rpanyJiesa

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

b) H,

C) CO,

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

mcCTB

IIpoueccer:

a) MOJIOUHOKHCIIOE OpOKEHHUE

b) OpoXeHHe TEKTUHOBBIX Be-
c) CIIUPTOBOE OpOXKEHUE

d) OpoXxeHue Kpaxmaia

e) MacJITHOKUCII0€ OpoKeHue

f) Opo’KeHHE KIIeTYaTKU

9) OKHMCJICHUE KJIETYATKHA

KoneuHnble NpoayKThI:

a) STUJIOBBIA CIIUPT

b) BOJa

C) YIJIEKUCIIBIN Ta3

d) OpraHNYECKUE KUCIOTHI

e) BOZIOPO.

MuUKpOOpPraHu3MbI:

a) rpuObl MUKPOCKOITUYECKHUE

b) OaxkTepuu

C) AKTUHOMMIIETHI

d) TIPOFKHU

IIpumenenue:

a) MacJ0eie

b) CUJIOCOBaHNE

C) IIPOU3BOJACTBO ChIpa

d) MOYKa JTyOOBOJIOKHUCTBIX
pacTeHui

e) IIPOU3BOJICTBO MACJISTHOM
KHUCJIOTBI

Yemanoeume npasuibHyrl0 nOC1€006aMENbHOCHLb:
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32. @epMeHTHI JJIEKTPOHTPAHCIIOPTHOM 1Henu a3POoOHbIX OaKTepuii:
1 IIATOXPOM a
2 DA/
3. IIUTOXPOM b
4. HA/JI
5 I[IATOXPOM a3
6. LIUTOXPOM C
33. Ilyrm xkarabosu3Ma y a3poOHbIX DaKTepHii:
. AIIEKTPOHTPAHCIIOPTHAS LIETb
2. ks Kpebca
3. nyTh OMOaeHa — Metieproda — [lapraca
34. CoeauHeHmus, o0pa3yrommecs B pouecce CHUPTOBOro OPOKeHUs:
1. ATUJIOBBIN CIIUPT

2. MAPOBUHOIPAIHAS KUCIIOTA

3. YKCYCHBIW allbJIETU]]

35.  JrTanbl a3pO00HOr0 Pa3JIOKeHUS KICTYATKH:
1. TUJIpOoJIn3

2. OKMCJICHHEC

36.  JTanbl pa3jioKeHUsI KPAXMaJia MACJAAHOKNCIBIMA 0aKTePpUAMU:
1. OpOKEeHHUH

2. TUPOTIN3

37.  I'pynnbl 0akTepuil pa3ii4HON KUCJIOTOYCTOMYNUBOCTH:

1. MOJIOYHOKHUCIIBIC

2. THUJIOCTHEIE

3. MAacCJITHOKHCIIBIE

38.  IIpouecchl kaTadoM3Ma ¢ pa3IMYHbIM BBIXOA0M JHEPIrUM:
1. CIIUPTOBOE OpOKEHUE

2. OKMCJICHHEC LCIJIFOTI03bI

3. HUTPATHOE JbIXaHHEC

39. CoenuHeHusi, 00pa3youuecs B nmpouecce OPoKeHUs HEJJII0JI03bI:
1. IJII0KO3a

2. MacJistHasE KMCJ10Ta

3. IMAPOBUHOTpagHasg KUCJIOTA

4. Hemnoomno3a

Posib MUKpPOOPranu3sMoB B KPYroBopoTe COeAUHEHHUI a30Ta, cepbl, goc-
¢opa u xkeiseza
Hanuwiume HOMeEp npasuibHO20 omeema:
1. AMMoHnpuUIMpYyOIIHE OaKTepHUH:
1) Bacillus mycoides
2) Azotobacter chroococcum
3) Lactobacillus bulgaricus
2. IIpoaykTbl aMmMoHUpUKAIUM 0EJIKOBBIX BENIECTB B a3PO0OHBIX yCJI0-
BUAX:
1) CEPOBOJIOPOS
2) aMMUaK



3)

MOJIOYHAas KHCJI0Ta

3. Ipoaykrsl aMMoHuGUKANHN 0(eJKOBBIX BelleCTB B aHAIPOOHBIX
YCJIOBHSIX:

1) TIIHLEPHUH

2) KaJICBEPUH

3) CyabGhaThl

4, IIpoayKkThl aMMOHM(UKALUN MOYEBHHBI:

1) WHIOJT

2) aMMUaK

3) Cynb(athl

5. IIpouecc aMmmoHupuUKaAUM:

1) OKHCIIEHHE aMMHaKa J10 HUITPUTOB

2) MUHEpaIu3alus a30TCOAEPKAIMX OPraHUYECKUX COCAUMHEHUH 1O MU-
HEPAJIBHOTO a30Ta

6. CoenuHeHus1, HCNOJIb3yeMble aMMOHU(UKATOpPaMu:

1) NEKTUHOBBIE BEIIECTBA

2) oenku

3) IEJUTION03a

7. OTtpunaTenbHOe 3HAYEHHE HUTPU(PUKALUM B II0YBeE:

1) a7copOLMs NPOAYKTOB HUTPU(PHUKAMY TOYBEHHBIMH KOJIJIOUIAMU

2) BBIMBIBaHUE TIPOAYKTOB HUTPUDUKAITIH

8. IIpu oxucjeHNH aMMHMAKa B HUTPUT U HUTPUTA B HUTPAT HUTPHU-
(puxkaTopsbl NOTYy4YAIOT:

1) a3oT

2) DHEPTHUIO

3) KHCJIOPO/T

Q. IlepBas ¢paza Hurpupuxkanum:

1) OKHCJIEHUE a30TUCTOM KUCIIOTbI

2) OKHUCJIeHHE aTMOoc(hepHOro azoTa

3) OKHCJIEHUE aMMHAaKa B a30TUCTYIO KUCIIOTY

10. Bropas da3a Hurpudpukanmuu:

1) OKHCJIEHUE aMMHaKa B a30TUCTYIO KUCIIOTY

2) OKHUCJICHHE a30TUCTON KUCIIOTHI B @30THYIO

3) ACCUMMJISIIUSL aTMOC(EPHOIo a30Ta

11. MoaoxuTteabHOe 3HAYEHHE HUTPU(PUKALNMHU B MOYBE:

1) NepeBOJi TPYAHOIOCTYIHBIX cOeAUHEHUN Pocdopa B TOCTYNHbIE pacTe-
HUSAM (POPMBI

2) 3aKperieHne a30TCOoAEPKAIUX COSMHEHUN B TTOUBE

12. Otpunare;jbHOe 3HAYEHHE JeHUTPU(PUKAIMU B MOYBE:

1) HAKOIUIEHWE MUHEPAIbHOTO a30Ta

2) Nepexo]l HUITPUTOB B MOJIEKYJISIPHBINA a30T

3) HAKOIJIEHUE OPraHUYECKOro a3oTa

13. HcTO4YHHK yriepoaa, ucnojb3yeMblii HHTPpUpUKATOPAMHU:

1) TJTFOKO3a

2) YIJICKUCIIBIN Ta3

3) LEJLUTI0I03a
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Bbixo 3HeprumM Npy HUTPATHOM JIBIXaHUM:

1) OoJiblle, YeM Mpu OPOKEHUH

2) MEHBIIIE, YeM MPU OPOKECHUHU

3) KaK TIPU JIbIXaHUU

4) KaK Mpy OpOKEHUH

15. bakrepum — JeiicTByloIlee HAYAJI0 B OaKTepHAJIbHOM INpenapare
«pu30TOp(uH»:

1) a30TO0aKTEp

2) KITYOCHBKOBBIE OaKTepUU

3) MOJIOYHOKHCJIbIE OaKTepHu

16. AccoumaTuBHbIe DaKTePHH HAXOAATCS:

1) Ha NOBEPXHOCTHU KOPHSI paCTEHUI

2) B KITyOEHBKax

3) B TIOYBE

17. bakrepuaabHblii npenapar, aeicTBywouii 3¢pGeKTUHBHO B 3alH-
IIEHHOM I'PYyHTe:

1) puzoTophuH

2) HUTparuH

3) a30TOOAKTEPHUH

18. bakrepuaabHblii mpenapar, aeicTByOIMIl 3¢(PeKTUBHO B OTKPbI-
TOM IpyHTe:

1) pu3oTOpPuH

2) a30TO0AKTEePHH

19. 3ona xopHSs pacTeHHid, r/ie pa3BUBAIOTCS MUKPOOPTaHU3MBbI:

1) pusocdepa

2) dbumtochepa

20. IloBepXHOCTH KOpPHSI PACTeHHUil, HA KOTOPOiIl Pa3BUBAIOTCS MUKPO-
OPraHU3MBbI:

1) pa3ocdepa

2) pU30ILUIaHa

3) dumtochepa

Mononnume:

21.  Tpanchopmanusi azoTcomepx alux OPraHUYECKUX COCTUHEHUH, Helo-
CTYITHBIX pacTeHUsIM, B aMMOHUNHYIO bopmy Ha3bIBAECT-
csl

22.  llepeBon MuHepanbHbIX (OpPM a30Ta B OENOK IJIa3Mbl MUKPOOHBIX KJle-
TOK

23. Ha3bIBACTCS

24. YcBoeHue OakTepusiMu MOJICKYJISIPHOT'O asoTa Ha3bIBACTCs

25.  BoccTaHOBIIEHHE HHUTPATOB B  MOJEKYJSIPHBIA  a30T  Ha3bIBaeT-
csl

26.  baxtepuu, ¢ukcupyomue a3oT B KIyOCHbKaxX pacTeHMi, HA3bIBAIOTCS
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27.  bakrepuanbHBIN npemnapar, rie AeUCTBYIOlIee Hayalo KIIyOeHbKOBbIE

6aKTCpI/II/I, Ha3bIBACTCA

28.  baktepuanbHBIi npenapar, rie IelCTBYIONIee Hayalo a30TooaKTep,

Ha3bIBACTCA

29. OxkucieHue aMMHaKka B HHUTPHUT HA3BIBACTCA

30.  OxucneHue HUTPUTA B HUTPAT HA3BIBAETCS

31.  MukpoopraHu3mMsl 30Hbl KOPHS Ha3bIBAIOTCS

32.  Muxpoopranu3msl NOBEPXHOCTH PACTEHUM HA3BIBAIOT-

CciAa

33. MHKpOOpFaHI/I3MI>I, 34aBCPpIIAOIKUC MUHCPAIN3alIUI0 OPTaHUYCCKUX CO-

GHHHGHHﬁ, Ha3bIBAIOTCA

34.  OcHOBHBIE CBOMCTBA KIIyOCHBKOBBIX OaKTe-

puit
Yemanoeume coomeemcmeue:
35.  MukpoopraHu3MsbI:
1. HUTPUPUKATOPBI
2. a30T(UKCATOPBI

36. MuUKpOOpraHusmbi:
1 aMMOHU(UKATOPBI

2. HUTPUPUKATOPBI

3 JTEHUTPUPUKATOPHI

37. MuxkpoopraHusmsbI:

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

38. Ilpouecc:

1 azoTdukcanus

2. HUTpUPUKAIISA

3 aMMOHUUKAIUSA

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

HUcrounuk yriaepoaa:

a) TJIFOKO3a

b) YTJIEKUCIIBIN Ta3
C) MAaHHUT

d) LEJUTI0JI03a
HUcrounuk a3ora:

a) aMMUaK

b) Oelok

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) KaJlI€EBEpUH

C) CEPOBOAOPOLT
d) aMMHAK

e) UH0JI

f) CKaToJ
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40. IIpouecc: KoHeyHble IPOAYKTHI:

1. HuTpudukanus 1-passl a) a30T MOJIEKYJISIPHBIN

2. HUTpuduKamms 2-¢asbl b) HUTpaT

3 JNEeHUTpUPUKALIISL c) MOYEBHHA
d) HUTPUT

4. T a30 KCaTo-

pyHibt Tuxear bakrepun:
poB:

1. acCOIMATHUBHEIE a) Clostridium

2. CBOOOTHOKUBYIITHE b) Azospirillum

3. CUMOMOTHYECKHUE C) Azotobacter
d) Frankia

e) Rhizobium
Yemanosume npasunwvuyio nocnedosamenvnocmo:
41.  JTanbl KPyroBopoTa a3ora:

1. HUTpUUKALHSA

2. JTeHUTpUuuKaIms

3. aMMOHU(pUKAITUS

4, azoTdukcamnus

42.  Jranbl aMmMOHUpUKAIUM OesIKa:

1. TUAPOIN3

2. NI€3aMHUHUPOBAHUE aMUHOKHUCIIOT

3. TpaHchOopMaIys YyrIepOaHBIX OCTaTKOB

43.  AzoTcoaep:kalue cOeJMHEHUs B Mpouecce AUCCUMHIATOPHOM Je-
HUTPU(PUKA UM

1. NO,

2. N

3. NO;

4. NO

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

1. crienupruIecKoe UCKPUBIIEHNE KOPHEBBIX BOJIOCKOB

2. oOpa3oBaHue MH(DEKITMOHHOW HUTH

3. pacrnpocTpaHeHHEe KJIETOK pU300uil B IUTOIIa3Me KJIETOK PACTCHUS -
X031HA

Hanuwume nomep npagunvnozo omeema:
45, Oxuc/ieHHe HEOPraHUYECKUX COCAUHECHUM CePbI OCYLECTBISIOT
O0akrepum:
1. TuoHoOBBIE OaKTEpUU
2. Muxoruiazmsl
3. Xenezobakrepuu
4. Hwutpudukaropsl

46. AKTHBHBIMH OKHCJHUTEJISIMH BOCCTAHOBJIEHHUSI COeJIUHEHMH CEePhbI

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

8.

9.

4. Clostridium
47. TuoHnoBbIe 0aKTepPHUU BIIEPBbIE BbIACJIWII:
1. JL.IIactep
2. M.beiepunk
3. C.H.Bunorpajckuii
48.  Bakrepum poxa Thiobacillus sBasirores:
O0UraTHBIMU XeMOOPraHOTpodaMu
(baKkyIbTaTUBHBIMU XEMOJUTOTETEPOTpOhaMu
OOJIMTaTHBIMU XEMOJIMTOABTOTPOhaMU
OnHOKIIETOYHBIE OECIIBETHBIE CEPOOAKTEPUH MPEICTABICHBI POIAMH:
Bacillus
Achromatium
Pseudomonas
Thiospira
K MHOrok/ieToOYHbIM 0eCHBEeTHBIM (HUTYATBHIM) CepPOOAKTEPUAM OT-
HOCSITCSI MUKPOOPTraHU3MbI PO/IOB:
1. Clostridium

Nk~ WD E

o~
©

2. Klebsiella

3. Beggiatoa

4, Thiothrix

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

1. Desulfovibrio

2. Thioploca

3. Desulfotomaculum

50.  @®oc¢op B oOUYBE COACPKUTCH B (popMax:
1. NIEPBUYHBIX MUHEPAJIOB

2. dbocdaron

3 KaJlblIUTa

6.2 IlepevyeHb BONMPOCOB K IK3aMEHY 10 AMCIHUILINHE

HcTtopust u 00bEKThI U3yYEHUS MUKPOOUOJIOTHH.

@DOTOCUHTE3 U XEMOCHUHTE3 MUKPOOPTaHU3MOB.

MukpoopraHu3Mbl 30HbI KOPHSI M TOBEPXHOCTU PACTEHUM, UX POJIb.
NMMoOunu3anus MUHEpaIbHOTO a30Ta B MOYBE MUKPOOPTraHU3MAMH.
MukpoOHbI€ TOMYJISILIUY TOYBHI.

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

Bupycs u daru.

MukpoOuosornyeckiue IpoIecchl MpU CUIOCOBAHUU KOPMOB, CO3PEBAaHUM CEHa-
’a (3epHOCEHAXA), UX PEryJIUpOBaHUE.

BpoxeHue kieTdaTku. 3Ha4YeHUE 3TOrO Mpoliecca B MPUPOJIE.

10. AMMmonudukalys MoueBUHBI. Bo30yauTenu u Xoj 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.

MukpoOHbie cOOOIIECTBA TTOUB PA3IUYHBIX TUMOB U (DAKTOPHI, OMpPENEsIonne
UX COCTaB.

BnusHue 06paboTKM MOYB HA YHUCIEHHOCTh MUKPOOPTaHU3MOB U UX aKTUBHOCTb.
Hutpudukanus. 3HaueHne HUTpUPUKALMKA B IOYBE U IIPU XpaHEHUHU HABO3A.
OkoJoro-reorpauueckue 3aKOHOMEPHOCTH PACHpPOCTPaHEHUS! MUKPOOPTaHU3-
MoB B nouBax (1o E.H. Mumryctuny).

OxucieHne 3TUIIOBOTO CIUPTa B YKCYCHYIO KHCIOTY. Bo30yauTenu u xoxa mpo-
necca.

Tunsl TUTaHUS MUKPOOPTAHU3MOB.

Crioco0bI MOCTYIUICHUSI TUTATENbHBIX BEIIECTB B OaKTEPHATBHYIO KIETKY.
OcHOBHBIE TPOPHUUECKHE TPYIIIBI MUKPOOPTaHU3MOB.

depMeHTBl MUKPOOPraHUu3MOB. Posb ruposnas B )KU3HEAESITEIIbHOCTH MUKPOOP-
TaHU3MOB.

[Tpoueccrl Tpanchopmannu rymycoBbix BemecTB. Konuenuu rymycoo6pa3oBa-
HUSL.

Mopddonornueckue u (HU3HOIOrHIECKHEe 0OCOOEHHOCTH HECUMOMOTUYECKUX a30T-
(GuKCHPYIOIIUX MUKPOOPIaHU3MOB, UX BKJIaJ B 30THBIN OallaHC MOYB.
[TpeBparieHust MUKpOOpraHU3MaMHi COSAUHEHUN CEpBI.

MuxkpoOHble Ononpenaparsl Ui 32Tl PACTEHUIH OT (PUTONATOTEHHBIX MUKPO-
OpraHU3MOB U HACEKOMBIX-BPEIUTENEH.

Oco00OEHHOCTH CTPOEHHUS KIIETOYHOW CTEHKH MPOKAPHUOT.

MacnsHokuciaoe OpokeHue. 3HaueHHe MpoLecca B MPUPOJIE U CEIbCKOM XO03sii-
CTBE.

AMMOHU(UKaLUs OETKOBBIX COEMHEHUI B TIOYBE.

CnuprtoBoe Opoxxkenue. Bo3Oyaurenu u xoJ mpoiiecca.

MukpoOHble 3eMIIey100pUTENbHBIE MpenapaTsl, UX NpuMeHeHue U 3(P(PeKTuB-
HOCTb.

[Ipoiiecchl Moy4eHHs] YPHEPTUU MUKPOOpPraHU3MaMmu (a’dpoOHOe AbIxaHue, Opo-
KEeHHe, aHadpoOHOoe /bIxaHue). Pacxo sHEprur MUKpOOPraHU3MaMH.

Bnusinue opranndeckux yn00peHuil Ha MUKpPOOPTIaHU3Mbl U JI0OI0POAHE MTOYUBBHI.
JlelicTBrE HA MUKPOOPTraHU3Mbl XUMUYECKUX CPEICTB 3alUTHI pacTeHul. buoxe-
rpafaius ecCTUUA0B MUKPOOPTaHU3MaAMHU.

OCHOBHBIE TIPUHIUIMBI ¥ TMPHU3HAKU, HCIOJIB3yeMbIE B CHUCTEMATHKE OaKTEpHIA.
OcHOBBI (DHIIOTEHETUYECKON CUCTEMATUKH.

CriocoObl ABMKEHUS IPOKAPUOT.

PasnoskeHne MEKTUHOBBIX BEIIECTB MHUKpOOpPraHu3MaMu. BojsHas W pocsHas
MOUYKH BOJIOKHHCTBIX PAaCTCHUH.

AcconmaTtuBHas GuKcaius a3oTa.

[IponroHoBOKKCTIOE OPOKEHUE.

PacnpocTpaneHne MUKpPOOPraHU3MOB B Ipupoje. BrnusHue ¢pakTtopoB okpyxa-
IOLIEH cpebl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Henutpudukamus. Mepsl 00pbObI ¢ TeHUTpUUKAITIEH B TIOUBE U HABO3E.
CumOuoTtuueckas ¢ukcarus azota. [lepcrekTuBbl moBbImIeHUS Y)PEKTUBHOCTH
npolecca.

AueronobyrtunoBoe Opoxxkenue. Bo30yaurenu, xo1 mporecca.

OxuciieHre KieT4yaTkyd. 3HaueHHUEe B MMPUPOJIE U CEIbCKOM XO3SIICTBE.
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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 ¥ KOHLENIUH, IPUHATHIE B TOYBEHHON MUKPOOHOIOTHH.

Bupouas! 1 IpyOHBL.

BiusiHME MEIMOpPAaTHBHBIX MEPOIPHUATUN HA YHUCIECHHOCTh MHUKPOOPIaHU3MOB
IIOYBBI U UX AKTUBHOCTD.

['ereporpoduas Hutpuduxaims. 3HaueHue, BO30yIUTEINH.

3UMOreHHAas U aBTOXTOHHAsE MUKPOQIIOpa MOYB.

PenponykTtuBHas cTparerus MonyJassiuidi MUKPOOPTraHU3MOB.

[IpeBpatienrss MUKpOOPraHU3MaMU COEAMHEHUH JKere3a.

[TpeBparienuss MUKpOOpraHU3MaMu coeAMHEeHu docdopa.

Bnusinue MuHEepanbHBIX yA00pEeHUH HA MUKPOOPTaHU3MBI U TUIOI0POIUE TTOYBHI.
CrocoObl pa3MHOXKEHHS IPOKAPUOT.

CrniopooOpa3oBaHHEe TPOKAPUOT U FYKAPHUOT.

BbuonpemnapaTbl Ha OCHOBE acCOLMATUBHBIX OakTepuil U UX 3P(HEKTUBHOCTB.
CanporpodHble U naparpopHble MUKPOOPTraHU3MBI.

CpaBHUTENBHBIN aHAJIN3 CTPOEHUS KIIETKH IIPOKAPUOT U SyKapHOT.

3nauenue GUMOpHil U NUjeH B )KU3HEAEATEIBHOCTH OaKTEPHil.

OyHKIMY TUTOIMIa3MaTHYECKOH MEMOpPaHbl TPOKAPUOT.

Ponb BKITtOUEHN OaKTepUaIbHOU KIETKH.

[lenTp HacieacTBEHHON UH(OPMAIUU TPOKAPUOT U 3YKAPHUOT.

XapaKkTepUCTHUKa UCKYCCTBEHHON CUCTEMATUKH IPOKAPHOT.

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

B3auMooTHOIIEHUSI MUKPOOPTaHU3MOB B IPUPOIHON cpene.

[TummeBble TOTPEOHOCTH MUKPOOPTaHNU3MOB.

Oco0eHHOCTH pa3InYHbIX MyTEeH MOTyYeHHs] MTUPOBUHOIPATHONW KUCIOTHI.
buocuHTe3 pa3InyHbIX BEIECTB MUKPOOHOM KIIETKH.

da3bl UKIIA pa3BUTHS KYJIbTYpPbl OAKTEPHIA.

[Ipoueccol OpoxeHus:, Bei3biBaeMble OakTepusimu poaa Clostridium.

OxuciieHre yriaeBoA0B U yTIiIeBOA0POA0B MUKPOOPTraHU3MaMHu.

[Ipotiecchl pa3noKeHus FTeMULEIIIIONIO3bI U JINTHUHA MUKPOOPTaHU3MaMH.

Poib MUKpOOPTraHM3MOB B KPYTOBOPOTE a30Ta B MOYBE.

XapakTepucTrKa 1 BUI0BAs CIELIM(PUIHOCTD KIIyOEHbKOBBIX OaKTEpUI.
OCHOBHBIE CTaMU WH(DUIMPOBAHUS PACTEHUS KIyOCHBKOBBIMU OaKTEepUsSMU-
CUMOMOHTAMH.

CBoiicTBa KIIyOEHBKOBBIX OakTepuil pu (HOPMUPOBAHUM A30THUKCUPYIOIIEH ac-
COLIMALIH.

bakrepun-cuMOnOHTE HEOOOOBBIX PACTEHUH.

MeTtonbl onpenesieHns YUCIEHHOCTH, COCTaBa U aKTUBHOCTH ITOYBEHHBIX MUKPO-
OOPTraHHU3MOB.

MuxkpoOuosornyeckie acreKThl pa3InyHbIX CIIOCOOOB XpaHEHHUsI HABO3a.
MukpoOuosornyeckie cTagui KOMIIOCTUPOBAHUSI OPTAHUYECKUX OTXO/I0B.
Muxkpo6uonornyeckas TpaHchopMalus IECTUIUIOB B MOYBE.
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83. BiusHue 3nU(PUTHBIX MUKPOOPTaHM3MOB Ha >KU3HEIEATEIBHOCTh PACTEHUU U

XpaHEHHE TI0I0B ¥ OBOIICH.
84. Mukpobuomnorus opranndeckux ynoopenuii. Coaoma, Topd, KOMIOCT.

85. MukpoOHoI0ruyeckue acteKThl MPU BOASHOW M POCSHOW MOYKE JTyOOBOJIOKHHU-

CTBIX PACTECHHUM.
86. Buabsl cumM0O103a MUKPOOPTaHU3MOB C PACTEHUSIMHU.

87. B3auMOOTHOIIEHNS MUKPOOPTAaHU3MOB MEX/1y COOOM M BBICIIMMU OpTraHU3MaMHU.

CuMOmM03, aHTarOHU3M U Apyrue GOpMBI.

88. 3nauenne padot C. H. Bunorpanackoro u B. JI. OmMensHCKOTO 7151 pa3BUTHSI MUK-

pobuonoruu. Otkpeitus /. Y. Banosckoro u U. Y. Meunnkona.
89. Cnopoobpa3oBanue y 0akTepuid, CTaAUH 00pa30BaHUs YHAOCIIOP.
90. LuTomna3zma O6akTepuanbHO KiIeTKH. bakTepuaabHbIl TEHOM.

6.3 Onucanmne nmokasareJsieil H KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHHUE
LIKAJI OLleHNBAHUS

OueHka 3HAHUI CTYACHTOB IIPOBOJAUTCS IO CJAEAYIONIAM KPUTEPHUAM:

OO611ast 3K3aMeHalMOHHAs OLEHKA OTBETA CKJIAJbIBAETCS U3 TPEX OLIEHOK MO
KaXJIOMY U3 TPEX BOIPOCOB OMJIETA U SIBJISIETCS UX CPETHUM apU(PMETUUECKUM C
OKpYTJIEHUEM B CTOPOHY yMeHbleHus. [Ipu Hanuuuu no ogHOMY U3 BOIIPOCOB OuIIe-
Ta OLEHKU «2» (HEYJOBJIETBOPUTEIILHO) 001As IK3AMEHAIMOHHAS OIlEHKA BbI-
CTaBJIfAETCH «2» (HeyA0BJIETBOPUTEIbHO).

OrnieHKa OTBETOB MPOU3BOAUTCS 1O MATUOATUTLHOM IIKaJe U BHICTABIISIETCS CO-
IJIACHO KPUTEPUSM, IPUBEAECHHBIM HUXE

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

o [TostHO packpbITO copepKaHME MaTepuasa OuseTa: HCUEepPIbIBAIOIINE U
apryMEHTHPOBAHHbIE OTBETHI HA BOMPOCHI B OUJIETE.

o Marepnai u3510%eH rpaMOTHO, B ONIPEIEIEHHON JOTHYECKOUN MOCIIeN0-

BaTCJIbHOCTH, HC TpC6y6T JOITOJIHUTCJIIBHBIX HOHCHGHHfI, TOYHO HUCIIOJB3YCTCA TCP-
MHHOJIOI'us.

o JIeMOHCTpUPYIOTCS TIIyOOKHE 3HAHUS JUCHUIUINH CHEeIMaIbHOCTH.

o Jlanbl 000CHOBaHHBIE OTBETHI Ha JIOMOJHUTENIbHBIE BOIIPOCHI MTpenoa-
BaTeJIA.

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

o OTBeThI Ha MOCTABJIEHHBIE BOMPOCHI B OUJIETE U3JIaratoTCsl CUCTEMATH-
3UPOBAHO U MOCJIEA0BATEIBHO.

o JIeMOHCTpHUpYETCSl YMEHHE aHAIIM3UPOBATh MaTepUall, OAHAKO HE BCE

BBIBOJIbI HOCSIT apIyMEHTUPOBAHHBIN U JJOKA3aTEIbHBIN XapaKTep, B U3JI0KEHUU J0-
MyIIEHBI HEOOBITNE MPOOEIbl (HETOYHOCTH ), HE MCKA3UBIITUE COJIEPIKAHNE OTBETA.

o Marepnain usnaraercs yBepeHHO, B OCHOBHOM IIPaBUJIBHO JJAHBI BCE
ONPEIEIICHNS U TOHATHUSA.

o [Ipu oTBETE HA TOMOIHUTEIBHBIE BOIIPOCHI ITPEMOAABATENIS MOJIHBIE OT-
BETHI JJaHbI TOJIBKO MPH MOMOILIY HABOJSIIHMX BOIIPOCOB.

3. Ouenka «3» (y10BJIETBOPUTEIBHO) CTABUTCS €CJIN:

o Hemnonxo nim HEnocnenoBaTesbHO PaCKPBITO COAECPKAHUE MaTepHUaa,

HO ITOKa3aHO 06mee IOHMMAaHHEC BOIIPOCaA.
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L Nmennck 3aTPYAHCHUSA UJINM JOIMYIICHBI OIINOKHU B OIIpCACIICHNU ITOHS-

THﬁ, HCIIOJIb30BAHNH TCPMHUHOJIOTHHN, HCIIPABJICHHBIC ITOCJIC HABOAAIINMX BOIIPOCOB.
L I[CMOHCTpI/Ip}II-OTCSI IMOBCPXHOCTHBIC 3HAHHWA JUCHUILIMH CIICHHUAJIBHO-
CTHU; UMCIOTCS 3aTPpYAHCHUA C BBIBOJaMU.

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

4, Ounenka «2» (Hey10BJIE€TBOPHUTEIbLHO) CTABUTCH €CJIN:

° Marepuan uznaraercst Hermocjiaea0BaTeIbHO, COMBYMBO, HE TIPEACTABIISCT

OHpe,ZleJIGHHOfI CHCTEMBI 3HAaHUM 10 JAUCHUILIMHE, HC PACKPBLITO €I'0 OCHOBHOC CO-
JACPIKAHHUC.

o Jlomy1ieHsI TpyObIe OIMTMOKY B ONPEICTCHUSX U MIOHATUSX, TTPU UCTIOIb-

30BAHMH TEPMUHOJIOTHH, KOTOPBIE HE UCIIPABJIEHBI I1OCJIE HABOIAIUX BOMPOCOB.

o JleMOHCTpUpYyeT HE3HAHUE U HEMOHMMAaHHUE CYIIECTBA IK3aMEHAI[MOH-
HBIX BOIIPOCOB. He maHbl OTBETHI HA TOMOJHUTEIbHBIE UM HABOASIIME BOIIPOCHI
IIPETNOIaBATEIIS.

HpI/I BBICTAaBJICHHUHN OLICHKMH, 0COOCHHO HGYﬂOBHGTBOpHTGHBHOﬁ, MpernoagaBaTCjib

00BSACHSAET CTYACHTY HCIOCTATKH €TI0 OTBCTA. qDaKTOpOM, BIUAIOMINM Ha CHHMXKXCHHC
OICHKH OTBCTA, JABJIACTCA TAKIKC MAJIOI'paMOTHaAA pCYb C UCII0JIb30BAHUCM KAPI'OH-
HBIX U ITPOCTOPCUHBIX BBIpa)I(eHI/Iﬁ, HCYMCHHC ITPABUJIBHO I10JIb30BATbHCA TCPMUHAMMU.

[Ipu 1OMOJHUTENBHOM CaMOCTOSITEILHOM paboTe HaJl MaTepUaioM Kypca BO3-

MOJKHO ITOBBIIIICHUEC KAYCCTBA BBITIOJTHCHUSA y‘-I€6HBIX 3aI[aHHﬁ.

7. Y4ueOHO-MeTOAUYECKOE U HH(OPMAIHOHHOE OOecniedeHne TUCIIUIIINHbI
7.1 OcHoBHas JauTEpPaTypa

1 Emues, B. T. MukpoOuosiorus : yaeOHUK JJIsI CpeaHETO MPoheCCHOHAIBHOTO
oopazoBanus / B. T. Emues, E. H. Mumyctun. — 8-e usn., ucnp. u aomn. —
Mocksa : U3narensctBo FOpaiit, 2022. — 428 c. — (IIpodeccuonanbuoe obpa-
3oBanue). — ISBN 978-5-534-09738-2. — Texkcr : anekrponnsiii // OOpa3oBa-
TenbHas maTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/491852

2 Hetpycos, A. 1. Mukpobuosorus: Teopusi u npaktuka B 2 4. Yacts 1 : yueo-

HuK s By30B / A. U. Herpycos, U. b. KotoBa. — Mocksa : M3naTenscTBO
FOpaiit, 2022. — 315 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-03805-
7. — Texcr : anextpoHHsIN // O6pazoBarenbHas miaatdgopma FOpalt [caiiT]. —

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

3 Mukpo6uomnorus [Tekcr] : yueOHuK 115 cTya. By30B 1o cret. 311200 / O. 1.
Cunopenko [u ap.]. - M. : UTHOPA-M, 2012. - 285[1] c.

4 Hempycos, A. M. Mukpobuomorus: Teopust U npaktuka B 2 4. Yacts 2 : yueo-

HuK g By30oB/ A. W. Herpycos, WU.b. KotoBa. — MockBa: M3ngartenscTBo
FOpaiit, 2022. — 332 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-03806-
4. — Texkcr : anexktpoHHbIi // OOpa3zoBarensHas miatdgopma FOpait [calT]. —

URL: https://urait.ru/bcode/490704
5 ®apHues, A. T. [louBennas muxkpoouosorus / A. T. @apuues, A. X. Ko3bipes,
A. A. CabanoBa. — Cankt-IletepOypr : Jlanp, 2022. — 140 ¢. — ISBN 978-5-
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https://urait.ru/bcode/490704

507-44484-7. — Texkct : ANeKTPOHHBIN // JIaHb : 2JEKTPOHHO-OMOIMOTEUHAS CH-
crema. — URL.: https://e.lanbook.com/book/260831

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

1 Ewmmes, B. T. Cenbckoxo3siiicTBEHHAS MUKPOOHOJIOTHS | YI€OHUK JIJIs1 BY30B /
B. T. Emues, E. H. Mumyctun. — Mocksa : M3natensctBo FOpaiit, 2022. —
197 ¢. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-11223-8. — Tekcr :
anekTpoHHEIH // OOpa3oBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491856

2 Omnpenenurtenb MaTOTCHHBIX U YCIOBHO NaTtoreHHbix rpubos [Teker] / . Cat-
ToH, A. ®oteprmiui, M. Punansau; Iep. ¢ anri. K. JI. Tapacosa, FO. H. KoBaine-
Ba, oy pea. . P. lopoxkoBoii. - M. : Mup, 2001. - 468 c. : wi1. - bubnuorp.: c.
447-450.- CrioBapb TepMHHOB: €.451-454.-Yka3. naTuH. Ha3BaHUM rpuodoB: ¢.457-
463. - [1ep. u3x. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W.
Fothergill, M. G. Rinaldi.

3 ®enorosa, H. H. Mukpobuonorus : yueoHoe nocodue / H. H. denorona, B. A.
Enxun. — Canxr-ITerep6ypr : CII6IJITY, 2017. — 52 ¢. — ISBN 978-5-9239-
1002-5. — Texkcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTeUHasI CUCTEMA.
— URL.: https://e.lanbook.com/book/102981

4 MuKpoOHOJIOTHYECKHE MPOLECCHI MPU XPAHEHUU U NepepadOTKe IMJI0I00BOII-
HOM mpoaykuuu [TekcT] : yaeOHOe mocodue: [AJisl CTYJEHTOB, 00Y4YarOIINXCsl 10
HarnpasyieHusM noaArotoBku: 110900 "TexHonorust mpou3BOICTBA U MEPEePadOTKU
cenbckoxos3siiictBeHHou npoxykuuu', 100800 "Tosaposenenue", 260100 "IIpo-
OyKThl THUTaHus w3 pacturenasHoro cwipesa”, 110500 "CamoBomctBo"| /
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. Tumupszesa,
2012. - 57 c.

5 Ompeaenurens MaTOreHHBIX W YCIOBHO matoreHHbIX rpubdos [Tekct] / J. Car-
ToH, A. ®otepriiui, M. Punansau; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBane-
Ba, nop pea. U. P. lopoxkoBoil. - M. : Mup, 2001. - 468 c. : wi. - bubnuorp.: c.
447-450.- CnoBaps TepMuHOB: ¢.451-454.-Yka3. naTuH. Ha3BaHUI TpHOOB: ¢.457-
463. - Ilep. m3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W.
Fothergill, M. G. Rinaldi.

6 buokoHBepcHsi OTXOAOB arponpoMbllIUIeHHOro KoMmiuiekca [Tekct] : yuebHoe
nocodbue / B. H. Kyrporckuii, O. [I. Cugopenko ; Poccuiickas akageMusi celb-
CKOXO3AMCTBEHHBIX HayK, MOCKOBCKHM Hay4YHO-MCCIIENOBATEIBCKAUM HWHCTUTYT
cenbckoro xo3siictBa "HemunnoBka". - MockBa : PTAY-MCXA um. K. A. Tu-
mupsizeBa, 2012. - 173 ¢. : un ; 20 cm. - bubamorp.: ¢. 164-171. - 100 sk3.. - ISBN
978-5-9675-0658-1 : 257.10 p.

7.3 MeToanuecKue yKa3aHusi, peKOMEHIAUNH U JIPyrue MaTepuaJibl K 3aHATHAM

1. Ilpu mpoBeneHNN MPAKTUYECKUX padOT HEOOXOIUMO CTPOTro COOMIOAaTh Mpa-
BUJIA TEXHUKHU O€30MAaCHOCTH MPHU paboTe B MUKPOOHOIOTUYECKON JTabopaTopuH,
yKa3aHUs MpernojaBaTesieil U 1abopaHTOB Kadephl.
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https://e.lanbook.com/book/102981

2. Pabouas TeTpanpb 115 1a00pATOPHBIX 3aHATUHN M0 JUCHUIUTMHE «MHUKpOOHoIIOo-
rus».  M.: llentp omnepatuBHor monmurpapuu  PIAY-MCXA  umenu
K.A.Tumupszena, 2016.

3. CII 1.3.2322-08 be3onacHOCTh pabOTHl ¢ MUKpOOpraHu3MamMu 3 - 4 rpymmn ma-
TOT€HHOCTH (OMACHOCTH) M BO30YIUTEISIMU TTapa3uTapHbIX O0sIe3Hen

4. ®I'OC BO no nanpasnenuto 35.03.04 ArpoHomus

5. OIIOII BO no nanpasnenuto 35.03.04 ArpoHomust

6. YueOusIii utan no HampasieHuto 35.03.04 ArpoHomMus

8. [lepeuennb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTepHEeT», HeOOXOAUMBIX [IJISI 0CBOEHMS JUCHHUILIUHBI « MHUKPOOHOJI0THS»

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

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

Jloctym He orpaHn4eH

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

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

OnexktpoHHO-0mOMoTeyHas cuctema PCAY-MCXA umenu K. A. Tumupsizea

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

o s w

8.1 ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIEC M MOUCKOBbIEC CHCTEMbI

NHpopmanuoHHbIe TEXHOJIOIHUH:

1. DnexkTpoHHble y4yeOHMKH. 2. TexHonoruum MynbTuMenua. 3. TexHoyoruu
WNuTepHeT (37IeKTpOHHAs MOYTa, AIEKTPOHHbIE OMOIMOTEKH, JIEKTPOHHBIE 0a3bl JaH-
HBIX).

JIJist ”HBANKMIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS OCBOEHUE
JAHHOW TUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh OCYIIECTBJICHO YaCTUYHO C UCIIOIb30-
BaHHMEM JMCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTUMW: CIIaWJI-IPE3CHTALNN JIeK-
IIMOHHBIX 3aHATUN, MaTepHalibl JUIsl CaMOCTOSITENIBHOM pabOThl M KOHTPOJBHO-
WU3MEPUTEIIBbHBIE MaTEPUAJIbL.

IIporpammHoe od0ecnieueHue:

1. Onepanuonnas cucrema MS Windows XP 2. Onepanuonnas cucrema MS
Windows 7 3. Oneparmonnas cuctema MS Windows 8 Prof 4. Oneparrionnast cu-
ctema MS Windows 10 Prof 5. Ilaker odpucubix npunoxenuit MS Office 2007 6.
[Taket oducHbix npunoxkenuit MS Office 2013 7. [Taket nporpamm AJist IPOCMOTpa,
neyaTy 2JIeKTPOHHBIX myOnukarnuii Acrobat Reader 8. IlpuxnagHoe mporpamMmHoe
oOecrieyeHue g MpocMOTpa 3JEeKTPOHHBIX AoKyMeHTOB Foxit Reader 9. CoGon-
HBIN (ailJIOBBIN apXUBATOP C BRICOKOHM CTENICHBIO CXKATHS JaHHBIX 7-ZIP

Crnenuajau3npoBaHHOe MPOrPaMMHOe o0ecreyeHmne:

1. KomnbroTepHast cpaBouHasi npaBoBasi cucrema KoHcynbranT + (Oecruiat-
Has oHJaliH-Bepcus st oOydenus) 2. CucteMa aBTOMATU3UPOBAHHOTO MPOEKTUPO-
BaHus 1 depuyeHus Autocad for Students 3. CucTeMa TpexMepHOTO MOJICITUPOBAHUS
netaneit Kommnac 3D YuebnHas Bepcust i CTyI€HTOB

IIporpammHuoe oGecnieveHue AJisi JIML C OTPAHMYEHHBIMH 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 OIEpalMOHHBIX cucTemax JuHelku MS Windows 2.
DKpaHHBIA JTUKTOP B ONEpallMOHHBIX cuctemax juHeiiku MS Windows 3. becruat-
Hasi IporpamMma 3kpaHHoro aoctyna NVDA
NudopMaiuOHHO-CIIPABOYHBbIC H OUCKOBbIE 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)

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

8. Dnektponnsii 6ank kHUT (http://bankknig.com)

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

NogakowdPE

9. Onncanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOTUMOH 1151
OCyIIeCTBJIEHHUSI 00Pa30BaTEJILHOIO MPOLECCa MO AUCIUIIHHE
«Muxkpoouosorus»

JIJisi IEKIMOHHOTO Kypca HEoO0XO0JIMMa KOMITbIOTEpHAsl TEXHUKA C MYJIbTHUME-
IUAHBIM 00eCIIeYEHHUEM.

Jlst mpoBeieHusl MPAKTUYECKUX 3aHATHI MO TUCHUTITHHE «MHUKPOOHOIOTHS
HEe0OXoIMMa J1abopaTopusi, OCHAIIICHHAS ra30- U BOJOIPOBOIOM, BEHTHIIAIIMEH, Y D-
JamMrnaMu IS CTEPHIIM3AIMU TTOMENICHUH, JIJAMUHApaMU U MUKPOOHOJIOTHYECKUMU
OoKcamu, CTepUIIM3AlMOHHON TEXHUKOW (aBTOKJIABBI, CTEPUIIU3AIMOHHBIC MIKa(bI),
TepMOCTaTaMH, aHAdpPoCcTaTaMHu, CBETOBBIMU MUKPOCKOMaMH, Xxpomarorpadamu, pH-
MeTpaMH, HIehKepamMu, BOASHBIMU OaHSMH, TECT-CUCTEMaMH JJIsi UIASHTU(PUKALIMU
MUKPOOPraHU3MOB, JTA0OPATOPHOM MOCY0H, MOCYAOMOCUHOW MAIIMHOM, JUCTUILIS-
TOPOM, XOJOJAWJIBHUKAMU JJIsI XpAaHEHUSI KOJIJIEKIIMM MHKPOOPTaHW3MOB U 00pa3iioB
U HEOOXOAMMBIMU pPEAKTUBAMU JJISI MPUTOTOBJICHUS] MUTATEIBHBIX Cpej, HaOOpOM
KpacuTeseil, KOMIbIOTEpHAsi TEXHUKAa C MYyJbTUMEIUUHBIM oOecrieueHueM. Kpome
ATOr0 HEOOXOAMMAa KOJUICKIIUS KyJIbTYP MHUKPOOPTaHU3MOB U KOMITHIOTEPHAS TEXHU-
Ka ¢ MyJIbTUMEIUINHBIM 00CCTICUCHUEM.

Tabnuma 7
CeneHus 00 00eCrie4eHHOCTH CTIENNATN3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0MHeTaMM, J1a00paTOPUAMHU

HaHMeHOBaHI/le CHelll/laJIbeIX* InmoMe-
IeHUH U MOMeleHH i 1JIs1 CaMOCTOSI- OCHAIIIEHHOCTH CIEHAJLHBIX IOMEIEHHI 1 I10-
TeabHOH padoThl (9 yueOHOro Kopmyca, MeleHHIl I CAMOCTOSATEeJIbHON padoThI**

Ne228, 229, 231 ayauropun)
1 2

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

2. Muxkpockon «Aksenon» 15 mr. (MuaB. No
558457/29, uB. Ne 558457/30, NuB. No 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, uB. Ne 558457/35, uB. Ne 558457/36,
Hus. Ne 558457/37, NuB. Ne 558457/38, Nus. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
Hus. Ne 558457/42, NuB. Ne 558457/43).

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

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

5. MukpoOHoorHuecKuii mpoOO0OTOOPHUK BO3IyXa
ITY 1B 1 . (558453/1).

6. Bermsxaoit mikad 1 wr. (Mus. Ne 558626/2).

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

8. llIxad mst xpanenust peaktuBoB 1 mwt. (MHB. Ne
558623/4).

9. Ctynpsa 13 mrT.

10. Cronsl 15 mr.

Kopn. Ne 9, ayn. 229

1. Mukpockomn JIOMO 10 mwr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, NuB. Ne 553890/9, Nus. Ne 553890/10,
HuB. Ne 553890/11, MuB. Ne 553890/12, IuB. Ne
553890/13, NUuB. Ne 553890/14, Nue. Ne 553890/15).
2. Muxkpockon «AkBeiaon» 14 mr. (MHB. No
558457/15, NuB. Ne 558457/16, us. Ne 558457/17,
Wus. Ne 558457/18, MuB. Ne 558457/19, UuB. Ne
558457/20, uB. Ne 558457/21, UuB. Ne 558457/22,
HuB. Ne 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. (1HB.

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

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

5. Mukpo6uonorudeckuii mnpoOOOTOOPHUK BO3yXa
ITY 1B 1 mr. (M. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 wr. (Mus.
Ne 558456).

7. IIpuOGop BakyyMHOr0o (pUIBTPOBAHUS AJIsl aHAJIN3A
Bo/ibI (BakyyMmHast ctanuus) [IB® 35/3b 1 wr. (MHB.
No 558454).

8. Jlamunapusiit 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, Mus. Ne 553890/3, Mus. Ne
553890/4).

2. Mukpockon «AxBenon» 14 wrt. (MuB. Ne
558457/1, NuB. Ne 558457/2, lu. Ne 558457/3, Vus.
No 558457/4, NuB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, NuB. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
HuB. Ne Mnas. 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. MukpoOronorudeckuii mpoOOOTOOPHHUK BO3TyXa
ITY 1B 1 wrr. (MuB. Ne 558453/1).

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

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

7. Ulka¢ BanmanoycTonduBbId 1 1mT.

8. MynbTuMeauitHbli npoekTop 1 mir.

9. llkad mns xpanenus peaktuBoB 1 mr. (MHB. No
558623/1).

10. Ctynps 13 .

11. Cronpi— 17 mr.

LenTpanpHast HaydHast ONOIMOTEKa UMEHU
H.N. XKenesnosa YnranbHelii 321 nepuouye-
cKuX u3nanuii (kab. Ne 132)

Komnbroreps! — 1 mr. Crosnel — 28 wit. [lepuonnye-
CKHE M3JaHusl B OTKPHITOM foctyre Wi-fi

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

Komneroreps! — 17 mt. Cronsl — 28 mrt. YueOHas
JAUTEpaTypa B OTKPBITOM JIOCTYIIE

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

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

entpanpHas HayuyHast OUOIMOTEKA UMEHHU
H.!. Xene3nosa CripaBoyHo — 6ubmimo-
rpaduueckuit oraen (kab. Ne 138)

Kowmneroreps! — 2 mt. Ctomnsl — 13 mt. CipaBo4HbIe
u 6ubnmorpadudeckre U3AaHNUs B OTKPBITOM JIOCTY-
ne Wi-fi

LlenTpanpHas Hay4Hast OMOINOTEKAa UMEHH
H.N. Kenesznora Xomt 2 ataxka (3a Tpa-
JUIAOHHBIX KaTaJIOrOB)

Cronbl — 8 mr. Wi-fi

LlenTpanpHas Hay4Hast OMOIMOTEKA HIMEHH
H.U. XKene3nosa Otnen 6ubIMOTEUHOTO
00CTyKUBaHUS TI0 HAITPABIICHUIO MEXaHH-
KU 1 SHepreTuku (27 y4. kopmyc) Yuranb-
HBIH 3a1 (kab. Ne 202)

Komnbroteps! — 4 mt. Cromnsl — 12 mt. CipaBouHbIe
u 6ubnunorpaduueckue u3ganus, yueoHas IuTepary-
pa B otkpbIToM focryne Wi-fi

[lenTpanpHas HayuyHast OMOIMOTEKAa UMEHU
H.N. KXene3znosa Otnen OuGIMOTEUHOTO
00CITyKUBaHUS TI0 HAIIPABIICHUIO TTPHPO-
T000yCTpoicTBO (28 yu. KopIyc) YueOHbIH
ynTaIbHBIN 3ai (kah. Ne 223)

Kommnsrorepsl — 3 . Cronsl — 15 mr. CipaBouyHble
u 6ubnmorpaduyeckue U3gaHus, NIEPUOAUKA B OT-
KkpbiToM foctyre Wi-fi

[lenTpanpHas Hay4Hast OMOIMOTEKA HIMEHH
H.N. XKenesznosa Otaen OnGIM0TEYHOTO
00CTyKUBaHUS TI0 HATIPABICHUIO TTPUPO-
no0o0ycTpoicTBo (29 yu. kopmyc) Hayunsrit
YUTANBHBIN 321 (Kab. Ne 123)

Komneroreps! — 13 mt. Ctonsl — 45 mt. CipaBo4HbIe
u 6ubnmnorpaduyueckre u3gaHus, NepruoIuKa B OT-
KpbiTOM foctyne Wi-fi
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Oomexutue Ne8. KoMHara Uit caMoIIo- TeneBuzop, 1ocka, OOJBIION CTON Ha 12 YenoBek,
T'OTOBKHU 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 peKOMeHJAMU CTYIEHTAM 0 OCBOEHUIO JUCIUNIMHBI
3aHATHS IO TUCHUILIMHE TPOBOSTCS B CIIELMAIBLHO 000pYA0BaHHON Jabopa-
topun. Jyig JOIMycKa K MPOBEICHUIO MPAKTUUECKOTO 3aHSITHS YyYalluecs TOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MacHOCTHU U MpaBUjIaMu paboThl B MUKPOOHOIIO-
rudeckoit mabopatopuu. Ha Bcex 3aHATHSX CTYyACHTHI 00s3aHbI OBITH B OCJIBIX Xaja-
Tax, KaXIblii MMeeT cBoe pabouee MeCTO, OCHAIIEHHOE BCEM HEOOXOIUMBIM st
MIPOBENCHUS TPAKTUYECKOro 3aHsATusA. PaboTta B maboparopuu TpeOyeT BHUMaHUS U
aKKypaTHOCTH. YUallluecsl MOCJI€ BBIMOJHEHUSI pabOThI, 3aHOCST TMOJyUYCHHBIE pe-
3yJbTaThl B pabouyI0 TETPaab, OGOPMIISIOT UX B COOTBETCTBUU C TIPEIBIBISICMBIMU
TpeOOBAHMSIMHU, MOCIIE YETO 3aALUIIAI0T padoTy y MpenoaaBaTes.

C10XHOCTh YCBOCHHSI MaTepHrasia JUCHUILUIUHBI 3aKIH0YAeTCs B OOJIBIIIOM 00b-
eMe uHpOpMaIUU, KOTOPYIO HEOOXOIMMO 3allOMUHATH (JaTUHCKUE Ha3BaHWs, (u-
3MOJIOTHYECKUE OCOOCHHOCTH, PACIPOCTPAHEHHE B IMPHUPOJE, MOP(OIOTHI0 U T.1.)
MO’TOMY YCBOCHHE MaTepHalia TUCHUILTUHBI JIOJDKHO MPOUCXOAWTH MOCTEIIEHHO U
HEIPEPHIBHO OT 3aHATHUSA K 3aHATHIO. OT U3y4EeHHs CBOWCTB U OCOOCHHOCTEH MUKPO-
OpPraHU3MOB K IIOHMMAHUIO X POJIU B OMOC]epe U KU3HU YETOBEKa.

10.1. Buasl u ¢popmMbI 0OTPAGOTKH NPONMYIIEHHBIX 3AHATHIH

CtyneHT, IpoImyCTUBIINN 3aHATHE, 00s3aH B JIBYXHEICIBbHBIA CPOK BO BHE-
YpOYHOE BpPEeMsi, B COOTBETCTBUHU C PACIIMCAHUEM OTPaOOTOK, BHITIOJHUTE MPOIYIICH-
Hoe [13. JIs1s1 5Toro HE0OX0AMMO CaMOCTOSITEIFHO MPOPA0OTATh MPOIYIIIEHHYIO TEMY,
otpadoTath I13 u 3amuTuTh paboTy y AexypHoro npernogasarens. [locie atoro cue-
JIaTh COOTBETCTBYIOINIYIO 3aUCh B KypHaJe MO Y4eTy OTpaOOTaHHbIX 3aHSTH.

[Tpu HEBO3MOXKHOCTH OTPabOTaTh 3aHATHE B PEKOMEHYEMbIC CPOKH, CTYIACHT
MUIIET KOHCIICKT U 3aIlOJIHSICT B pabodel TeTpaay TaOaUIbl, OTHOCSIIUECS K MPOIY-
HIEHHOW TeMe, 3aTeM 3allUIIaeT padboTy y MpenoiaBaTelis.

11 MeTtoauyeckne peKOMeHAAIUM NPEeNnoJaBaTe/siM M0 OPraHu3aiun
00y4eHHs MO JUCUUILINHE

JIJist OcBOEHUMSI TIPAKTUYECKUX 3aHSATHHA MO JUCIUIUIMHE HEOOXOAMMO JEIHThH
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CTYJIEHTOB Ha HeOoubInue rpynmbl (10-12 yenoBek) aist obecrieueHusi 6€30MacHOCTH
MPOBOJIMMBIX PAaOOT U MOBBIIIEHUS KauecTBa O0yUEHHUS.

C nenbto co3ianus ycnoBui st ooecrieueHus 3((HEKTUBHOTO MUCIOJIb30BaHUS
y4eOHOI0 BPEMEHH, JaHHbIC TPYIINbl HA 3aHATUIX JIETATCS Ha Opuraabl 1o 2-3 yeno-
Beka. PaGora Opuramamu co3jmaeT yCIOBHUS MJisi OJIHOBPEMEHHOTO BKJIIOUEHHUS B
y4eOHBIN MPOIECC BCEX CTYJIEHTOB 0€3 MCKIIOYEHHS, MPOUCXOAUT COBMECTHAs IO-
3HaBaTeJIbHAs JESATEIbHOCTD, CO3/1AETCS Cpella 00pa30BaTEIBHOIO OOUIEHUS U peau-
3yeTcs MPUHIUI 00paTHOM CBSI3M.

12 OcobeHHOCTH peau3aliu AUCUMILVIMHBI I MHBAJTUA0B M JIUI C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-Tieqarornaeckuii COCTaB 3HAKOMHUTCS € TICUXOJI0TO(PU3HOIIOTH-
YECKUMHU OCOOCHHOCTSIMU OOYYaIOIIMXCsl MHBAIUIOB M JIUIl C OTPAaHUYEHHBIMH BO3-
MO>XHOCTSIMH 3JI0POBbS, HHIWBHIYAIBHBIMHA MTPOTPAMMaMU peaOUINTAIIIN WHBAJIH-
noB (mpu Hanuuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS TMOJ-
JIep’KKa TMPEnoJlaBaHus MCUXO0JIOTAMH, COLUAIBHBIMU PaOOTHUKAMH, TPOLICAIITNMU
HOJIFOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUM C METOAMYECKMMHU pekoMeHAanusmMu MwuHoOpHayku PO B
Kypce MpeJIoiaraeTcsi UCIOIb30BaTh COIMAILHO-AKTUBHbBIE U Pe(hIECKCUBHBIE METO-
JIbI OOYYEHHUSI, TEXHOJIOTUH COLMOKYIBTYPHOUN peabmiinTaluu ¢ 1eIblo OKa3aHus 1o-
MOIIA B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIEHUN C APYTHMH CTY-
JICHTaMH, CO3/JaHUU KOM(POPTHOTO TMCHUXOJOTHUYECKOTO KIUMaTa B CTYJIEHYECKOU
rpynme. [logbop u pa3paboTka y4eOHBIX MaTepHaNOB MPOU3BOIATCA C YYETOM
MPEIOCTaBICHUSI MaTepuaia B pa3InyHbIX (popmax: ayauanbHOM, BU3yalbHOU, C UC-
MOJIb30BaHNEM CHEIMATBHBIX TEXHUIECKUX CPENICTB U MH(POPMAITMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJIEHHbIM MuHOOpHayku Poccum k mopsiaky
peanu3anuu 00pa30BaTENbHON ACSITEIHHOCTH B OTHOIICHWH WHBAIHMIOB U JIMII C
OB3, HE00X0IMMO UMETH B BUY, UTO:

1. uHBaauabl U Juna ¢ OB3 mo 3peHuto UMErT MPaBo MPUCYTCTBO-

BaTh HA 3aHATUAX BMECTE C aCCUCTEHTOM, OKa3bIBAIOIIUM OOyUarolemMycs He-

00XOAUMYIO TTOMOIITb;

2. wHBamuabl u ymia ¢ OB3 no ciiyXy UMeroT mpaBo Ha MCIOIb30Ba-

HUE 3BYKOYCHJIMBAIOIIIEH armapaTyphl.

[Tpu mpoBeaeHNM MPOMEKYTOUHOM aTTECTAIlMH MO AWCIUILIMHE 00ecreunBa-
€TCsl COOJTIOJICHUE CIEIYIONTUX OOIINUX TPEOOBaAHUM:

o NPOBEJCHUE AaTTECTAlMM [JIsl WHBAJIUIOB B OJHOW ayIUTOPUH

COBMECTHO C OOYYarOIIMMHCS, HE SBISIONIMMICS WHBAIUIAMH, €CIH TO HE

co37aeT TPYAHOCTEH JIsI MHBAIHMIIOB W WHBIX OOYYarOUIUXCS MPU MPOMEXKY-

TOYHOM aTTECTAIlHU;

o MPUCYTCTBHE B ayJIUTOPUHM ACCUCTEHTA (ACCHCTEHTOB), OKa3bIBa-

IOLIET0 O0yYaromMMcsl WHBaJIMAaM HEOOXOAMMYIO TEXHHUYECKYIO MOMOIIb C

YU4ETOM MX UHAUBUIYAIbHBIX 0COOCHHOCTEN (3aHATh pabouee MecTO, epeiBU-

ratbCsi, NPOYUTATh U O(DOPMUTH 3aJ]aHUE, OOIIATHCS C IK3AMEHATOPOM);

o M0JIb30BaHUE HEOOXOAUMBIMHU 00YyYarOlMMCs MHBAJIUAAM TEXHU-

YECKMMHU CPEACTBAMU NPU MPOXOKICHUH MMPOMEXKYTOUHON aTTECTAI[MU C yde-

TOM UX UHJUBUTyTBHBIX OCOOCHHOCTEH;
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o o0ecrieueHre BO3MOYKHOCTH OECHpEIsTCTBEHHOro JocTymna 00y-

YaIOIIKUXC UHBAIUJIOB B Ay IUTOPUU, TyaJETHbIEC U APYrUe MOMEIICHUS, a TaK-

K€ UX NpeObIBaHMS B YKA3aHHBIX TOMEIICHUSX.

[Io nmucbMEHHOMY 3asIBJIIEHHIO 00YYarOIIErocss NHBAIUAA MIPOJOJKUTEIbHOCTD
MPOXOXJACHNUS HUCHBITAaHUS TMPOMEKYTOUHOM aTTecTaluu (3adera.) 0oOydaromuMmcs
MHBAJIUIOM MOKET OBITh YBEJIMUYEHA MO OTHOLICHHIO K YCTAHOBJICHHOW IMPOIOJIKH-
TEJIBbHOCTH €r0 CIaYu:

o MPOJOJIKUTEIBHOCT CIa4Yd HUCIBITAHUS, MPOBOJUMOIO B IMHCh-
MeHHOU dopme, - He Oosee ueM Ha 90 MUHYT;
o POJOJDKUTEIBHOCTh MOJTOTOBKM 00YyYaronierocs K OTBETY, Mpo-

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

B 3aBucuMoCTH OT MHIUBUIYabHBIX OCOOEHHOCTEH, oOydaronuxcs ¢ OB3
YHuBepcuTeT 00eCIeunBaET BHIOIHEHUE CIETYIOUUX TPeOOBaHUMN MTPU NPOBEIECHUN
aTTeCTal1H:

a. JUTSI CJIETIBIX

o 3a/laHusl M MHBIE MaTepHAJIbl JJI1 MPOXOKACHUS MPOMEKYTOUHON
arTectaluu O(pOpPMIIIIOTCS B BHUJIE AJIEKTPOHHOIO JOKYMEHTA, TOCTYIHOTO C
IOMOIIbI0 KOMIIBIOTEPA CO CHELMAIM3UPOBAHHBIM IPOrpaMMHBIM Obecrieye-
HUEM JIJISl CJIETIBIX, JINOO 3aUUTHIBAIOTCS] ACCUCTEHTOM;

o NUCbMEHHBIE 33/1aHUS BBIMOJIHIIOTCS 00yJarolMMHcs Ha Oymare
penbedHO-TOueYHBIM mIpudTOM bpaiins uiam Ha KOMIIbIOTEpPE CO CHeIUaInu3H-
POBaHHBIM IPOTrPAMMHBIM 00€CTIEUEHUEM JIJISl CIEMBIX, MO0 HAIUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o IpU HEOOXOAMMOCTH OOYHAOIIUMCS MPEIOCTABISETCS KOMIUIEKT
NUCHbMEHHBIX MPHUHAJIEKHOCTEN M Oymara Juisi mUChbMa pesibe(pHO-TOUCUHBIM
mpudrom bpailg, KoMIbOTep €O CHEUHMATU3UPOBAHHBIM POrPaMMHBIM
oOecreyeHUEM IS CIICTIBIX;

b. JUTSL CITA00BUIALIMX

o 3aJaHUsl U WHBIE MaTepHajabl Ui CIadd 3a4yeTra OhOPMIISIOTCS
YBEITUYEHHBIM HIPUPTOM;

) obecrieunBacTCs WHAWBHUIYAIBHOC PABHOMEPHOE OCBEIIECHUEC HE
MmeHee 300 mrokc;

) pu HEOOXOAUMOCTH OOYYArOIIMMCS TPEAOCTABISIECTCS YBEIHYH-

BAlOIIEE  YCTPOMCTBO, JIONYCKAETCAd  MCIOJIb30BAaHUE  YBEIMYHMBAIOLIUX
YCTPOMCTB, UMEIOIIUXCS Y 00YUaIOINXCS;
C. JUIA TIOYXUX U cIa0OCHbIIIAINX, C TSDKEIbIMA HapyLIICHUSIMU Pe-
qu:
o0ecreunBaeTcsl HaJIM4YMe 3BYKOYCWJIMBAIOUIEH amnmapaTypbl KOJUIEKTUBHOTO
MOJIb30BaHUS, MPU HEOOXOJMMOCTH OOYYaIOIIMMCS MPEAOCTABISETCS 3BYKOYCHIIH-
BAIOWIAs anmaparypa MHAMBUAYaJIbHOIO MOJb30BaHNUs;
M0 UX KEJIAHUIO UCTIBITAHUS MPOBOJAATCS B MUCBMEHHOUN (opMme;
d. g M ¢ HApYIICHWSIMH OTIOPHO-JIBUTATEIBHOTO ammapara (Ts-
KEJIBIMU HapyLICHUSIMHU JABUTATEIbHBIX (DYHKIUN BEPXHUX KOHEYHOCTEH WM
OTCYTCTBHEM BEPXHUX KOHEUHOCTEN )
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o MUCbMEHHBIE 3a/1aHUS BBIMOJIHAIOTCS O0YYaIOIIMMUCS Ha KOMIIb-

I0TEPEe CO CHEMaTN3UPOBAHHBIM IPOTPAMMHBIM OOECIIEYeHUEM WJIM HaJIUKTO-

BBIBAIOTCS ACCHCTEHTY;

J 0 UX KEJIAaHUIO UCIIBITAaHUSI IPOBOJSATCS B YCTHOH opme.

O HeoOxoammocTu o0ecredeHnsl CTelraIbHbIX YCIOBHUM ISl TIPOBEACHUS aT-
TECTaLMU 00YyYaroIUICs T0JKEH COOOIUTh MUCbMEHHO He 1o3aHee, yeM 3a 10 quei
710 Hayana aTTectauuu. K 3asBlIeHUIO MPUIAraroTcsl TOKYMEHTBI, TOATBEPKIAIOIINE
HaIM4Yue y oOydarollerocss MHAUBUIAYaJbHBIX OCOOCHHOCTEH (IpU OTCYTCTBUU YKa-
3aHHBIX JIOKYMEHTOB B opranuzanuu). [Ipy HeoOXoauMocTH A o0y4aromuxcs C
MHBAIMAHOCTBIO TPOIIEypa OLIEHUBAHUS PE3yJIbTATOB 00YUYEHHUSI MOKET IPOBOIUTH-
Csl B HECKOJIBKO JTaIOB.

IIporpammy paspadorauun ct. npen. J[.B. Cuerupes
«23» aBrycra 2021 r.

K.0.H., norteHT O. B. Cenunxkas
«23» aBrycra 2021 r.
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PELLEH3USA
Ha padouyro nporpamMmy aucuuiinabl 51.0.13 «Mukpoouosoruspy
®I'OC BO no nanpasJijienuio 35.03.04 ArpoHoMusi HAIPABJIEHHOCTb Arpoou3-
Hec (kBaguuKanus BbITYCKHUKA — 0aKaIaBp)

Mocunoit Jlronmunoi BaagumuposHoit npodeccopom kadeapsl skonorun Poccuii-
CKOro rocyaapcTBeHHoro arpapaoro yausepcuteta — MCXA um. K. A. Tumupssze-
Ba (PTAY-MCXA um. K. A. TumupszeBa), 10KTOp OMOJOTHYECKUX HAYK (J1ajiee 1Mo
TEKCTY PEIEH3EHT), MPOBEIeHA PEleH3Usl paboyelt MporpaMMbl JUCIUIUIHHBI «MUK-
pobuonorus» - ®I'OC BO no nanpasnenuto 35.03.04 ArpoHoMusi HAaNPaBJIEHHOCTh
Arpo6usnec pazpaborantoit B ®I'bOY BO «Poccuiickuii rocy1apcTBeHHbIN arpap-
Hblil yHuBepcuteT — MCXA umenu K.A. TumupszeBa», Ha kadeape MUKPOOUOIOTHH
u ummyHosioruu (paspadborunk Cuerupes J1.B. crapmmuii npenoaaBarens kadeapbl
MUKpPOOHOJIOTUA U UMMYHOJIOTHH, K.0.H. JOLUEHT Kapeapbl MUKPOOHOJIOTUN U UMMY-
Hosoruu Cenunkas O.B.).

PaCCMOTpCB MNpCaACTAaBJICHHBIC Ha PCUCH3NIO MAaTCPHAJIbl, pCUCH3CHT IIPUIICII K
CJICAYIOIIMM BbIBOJAaM:

[IpenbsiBienHas paboyas mporpaMma JUCHUTUIMHBL « MUKpoOHoIorusy (J1anee mo
tekcty [Iporpamma) coomsemcmeyem tpedoBanusim @I'OC BO no HanpaBieHHIO
35.03.04 ArpoHomusi, HaNIPaBICHHOCTh ATPOOU3HEC, U COOEepPIHCUM BCE OCHOBHBIC
paszzienbl, coomeemcmeyenm TpeOOBAHUSAM K HOPMATUBHO-METOIMYECKUM TOKYMEH-
TaM MPEIbIABISIEMbIX K pabouell mporpaMme AUCITUTIITUHBI.

[IpencraBnennas B Ilporpamme axmyansnocms y4eOHOW NUCUUILTUHBI He nodje-

JHCUM _COMHEHUI0 — NACUUIUIMHA BKIIOYEHA B OCHOBHOM IIMKJ 00pa30oBaTesIbHOM Mpo-
rpamMmbl OakanaBpuara ydeobHoro — 6moka b1.0.13 Ilpencrasnennsie B [Iporpamme
yenu JUCUUIUIMHBL coomeemcmeyiom TpeboBanusm @OI'OC BO HampapneHus
35.03.04 Arponomus. B coorBerctBuu ¢ Ilporpammoit 3a gucumruinHon «Mukpo-
OunoJiorus» 3aKpervieHa ooienpodeccuoHanbHas KOMIETEHIUS UHIUKATOPbI KOMIIe-
teniuu (OITK-1.1; OIIK-1.2; OIIK-1.3). Juciurmumba « MUKpOOUOJIOTHSY U TIPE/I-
ctaBieHHas [Iporpamma cnocobna peanuzoseams KOMIETEHIUIO B OOBSIBICHHBIX Tpe-
ooBanusix. KomnereHuus He gvizvisaem commenus B CBETE€ MPOPECCUOHAIBHON 3HA-
YUMOCTH M COOTBETCTBUS COACPIKAHUIO TUCITUTITUHBI « MUKPOOHOIOTHS)

1. Pesyromamul o0yuenusn, npenctasieHuble B [Iporpamme B KaTeropusx
3HaTh, YMETb, BIAJIETh cOOmeemcmayom celiupuKe u CoAep KaHui0 AUCUUTIIMHBI U
0eMOHCMPUPYION 803MOHICHOCHb TIOJTYYEHUS 3aBJICHHBIX PE3YJIbTaTOB.

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

3. Mudopmanust o B3aUMOCBSI3M U3Y4aeMbIX AUCIUIUIMH U BOIPOCAM HCKIIIO-
YeHUs! AyOJIMpPOBAHUS B COJACPNKAHUU AUCIHUIUIMH coomeemcmeyen JedCTBUTEIbHO-
cti. Juciumiraa «MukpoOHonIorus» He B3aMMOCBSI3aHa C IPYTUMU TUCUUILTMHAMU
[TOOII u YueOHoro muaHa no HampasiaeHuto 35.03.04 ArpoHomusi 1 BO3MOKHOCTb
TyOIUpOBaHUsS B COJEPNKAHUU OTCYTCTBYeT. /lucuuriuHa mpenycMaTpuBaeT Halu-
Yyhe CHeUUaTbHbIX TPeOOBAaHUN K BXOJHBIM 3HAHUSIM, YMEHUSM W KOMIETEHIUSM
CTYJIEHTA, XOTSI MOXET SBJISITHCS MPEIIIECTBYIOMICH /sl CIELIMAIbHBIX, B TOM YHCIIE
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po(ecCUOHANBHBIX TUCHUILUINH, UCHOJB3YIOMUX 3HAHUS B 00JACTH MHUKPOOHOJIO-
M B Ipo(hecCUOHANbHON IeATeTbHOCTH OaKaiaBpa.

4. TlpencraBnennas [Iporpamma mpesmnonaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, UCHOIb3YEMbIE MPU PEATU3ALMNKU PA3TUYHBIX BHUIOB
yueOHol paboThl. DopMbI 00pa30BaTEIbHBIX TEXHOJIOTHI coomeemcmayom Celu-
(bUKe TUCHIUTUTUHBI.

5. Bugpl, conepkanue U TpyA0EMKOCTh CAMOCTOSITEIBHON pabOThI CTYJIEHTOB,
npenctaBieHnbie B [Iporpamme, coomsemcemayrom TpebOBaHUSM K MOJATOTOBKE BbI-
yCKHUKOB, coaepxkamumest Bo @I'OC BO no nanpasienuto 35.03.04 ArpoHomus.
[IpencraBiennsie u onucanHbie B [Iporpamme Qopmbl mexyujell OLCHKH 3HAHHIMA
(KOJUTOKBHYM Kak B popMe 0OCYkACHUS OTICIBbHBIX BOMPOCOB, TAK U BBICTYILICHUS,
U ydacThe B TEMAaTHYECKHX JUCKYCCHSX U TPYIIOBBIX OOCYXKIEHUSX), coomeem-
cmeyrom crienurKe TUCIUIUINHBL U TPEOOBAHHSIM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJS 3HAHUN CTYIEHTOB, MPEIyCMOTpPEHHAs
[Tporpammoii, ocyuiecTBisercs B (hopMe IK3aMeHa

dopMbI OIIEHKHM 3HAaHUMU, MpeacTaBiieHHbIe B [Iporpamme, coomeemcmesyrom
cneruuKe TUCIUILTAHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

6. YuebHO-MeTOAMUECKOE OOECeueHUe IUCHUILUINHBI MPEACTAaBIECHO: OCHOB-
HOM JUTepaTypoi — 5 ucTouHuKa (0a30BbI yUeOHUK U yueOHOe 1mocoOue), JOTOTHU-
TEJILHOW JUTEpaTypol — 6 HamMeHOBaHUH, U coomeemcmayem TpedoBarmsM OI'OC
[IOOII BO nanpasnenuns 35.03.04 Arponomus

/. MarepuanbHO-TEXHUYECKOE O0ECIeUYEeHHE NUCLMIUIUHBI COOmEenmcmeyem
cnenupuke AUCHUIUIMHBL « MUKpOOHOJIOTHS» W 00€CIeYnuBAET HCMIOJIb30BAHUE CO-
BPEMEHHBIX 00pa30BaTEIIbHBIX, B TOM YHCJIC HHTEPAKTUBHBIX METOJIOB O0YUYCHUSI.

8. Meroanuecknue peKOMEHIAIUU CTYEHTaM U METOANYECKHE PEKOMEH AU
IpEenoAaBaTelsiM M0 OpraHu3aluy 00y4YeHUS 10 AUCIUIIIMHE TAI0T MPEAICTABICHUE O
cnenuuke OoOydeHHS IO IUCHUIUTMHE «MUKPOOHOIOTUS» U COOmMBemcmeyiom
cTtaHgapTy no HanpasieHuto 35.03.04 ArpoHomus

OBILIUE BBIBO/JbI

Ha ocHOBaHMM MPOBECHHON PEIIEH3WH MOYKHO CJIeIaTh 3aKIFOYCHHE, YTO XapaKTep,
CTPYKTYpa U CojiepkaHue paboueit mporpaMmbl JUCIUTUTMHBI « MUKPOOUOTIOTHsDY
®I'OC BO o nanpasnennto 35.03.04 ArpoHoMuUst HanpaBIeHHOCTh ATpoOH3HEC
(xBanmuukamus (CTENeHb) BRIMYCKHUKA — OakanaBp), pazpaboTaHHas CT. MPeETI. Ka-
dbenpsl Mukpobuonoruu u ummyHosioruu, CHerupessiM J1. B, u morieaTom kadenps
MukpooOuosoruu 1 ummyHosiorun Cenuikoit O.B., cooTBeTcTBYeT TpeOOBaHUAM
®I'OC BO, coBpeMeHHBIM TPEOOBaHUSIM YKOHOMHUKH, PHIHKA TPY1a U TTO3BOJIUT MPU
e peaM3anuy yCIenHo 00eceunTh POPMUPOBAHUE 3aBIICHHBIX KOMIICTCHITHH.

Penienzent: Mocuna Jlronmuna Bragumuposna 1.6.H., ipodeccop kadeapsl
sKoJI0THH Poccuiickoro rocyapcTBeHHOro arpapHoro ynusepcurera — MCXA um.
K. A. Tumupszera (PTAY-MCXA um K. A. Tumupszea «23» asrycra 2021 r.
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