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AHHOTALUA
pabouelt mporpamMmbl y4eOHOU AUCITUTLTHHBI

b1.0.17 «MukpoOuosiorusi» 1Jisi TOATOTOBKK OakanaBpa IO HalpaBICHHIO
19.03.02 IIpoaykThl NUTaHUS W3 PACTUTENBHOTO CHIPHS, HAIPABIEHHOCTH | EXHOJIO-
I'MU MUILEBBIX UHIPEAUEHTOB H MPOJYKTOB U3 PACTUTEIBHOTO ChIPhS

Heabw ocBoeHusi AMCUMILIMHBI: dopmupoBanue komiereHiui OIIK-2.1;
OIIK-2.2; OIIK-2.3; ITKoc-2.3 Ha OCHOBE TCOPETHYCCKUX MU MPAKTUUCCKUX 3HAHUU
10 OCHOBaM OOIIEH U CEIbCKOXO3SIMCTBEHHONM MUKPOOHOJOTHH M IIPUOOPETCHHE
YMEHHI M HaBBIKOB HCIIOJIB30BaHUS IOJYYCHHBIX 3HAHHUH NI PEIICHUS IIpaKTH4e-
CKHX 33J1a4 CEIbCKOXO3SIIICTBEHHOTO ITPON3BOACTBA. CTYIEHT JIOJHKEH HAYYUTHCSA JIO-
TMYHO U JICAYKTHBHO MBICIUTh, TBOPUCCKHU MOIXOIUTH K PEHICHUIO TPodeccHoHalb-
HbIX 33]1a4.

B pe3ynbrate ocBO€HHS Kypca OakajlaBp IOJKEH NOJYYHUTh HABBIKH TOJIB30-
BaHUsl MpuOOpaMu U O0OpPYJOBAaHHEM U OBJAAETh METOJAMHU MHUKPOOMOJIOTMYECKHUX
yccnenoBaHuil. bakamaBp AOMKEH yMETh: MPUTOTOBHTH MpenapaTrbl MUKPOOPTaHM3-
MOB; pa3jauyaTh OCHOBHbIE (POpPMBI OaKTEpUil; TOTOBUTh M CTEPUIM30BATH HCKYC-
CTBEHHBIE MTUTATENbHBIE CPEIbI U MOCYy; MPOBOJUTH KOJIMYECTBEHHBIA YUET MUKPO-
OpraHU3MOB B PAa3IMYHBIX CYOCTpaTax; BBIAENATh YHMCTBIE KYJIBTYpbl OaKTepHid,
COpaKMBAIOMIMX KIICTYATKY, OKHUCISIONIMX >KUP W KICTYATKY, CHUMOHMOTHYCCKUX
a30T(hUKCaTOPOB, ANMIOMUIBHYIO TATO0YKY; IPOBOJUTH KAYCCTBCHHBIC PCAKIIMHM HA
MPOYKTHI KU3HECATCILHOCTH MHUKPOOPTaHW3MOB; IMPOBOJUTH MHUKPOOHOJIOTHYC-
CKUI aHaJIM3 Pa3jIMYHBIX TUIIOB II0YB, IPOJAYKTOB OMOKOHBEPCHH, OIPEICIICHUE YUC-
JICHHOCTH SIU(UTHBIX MHKPOOPTraHHU3MOB, OLICHHBATh KAadye€CTBO 3€PHA, KOPMOB U
OmonpenapaToB 110 MUKPOOHOJIOTMICCKHM TI0KA3aTEIISM.

MecTo aucuMNJIMHBI B yueOHOM miaHe: /[ucnurmmmHa «MuKpoOMoIoTHs
BKJItOUEHa B 00s3aTenbHbii nepeueHb GI'OC BO, B ukn AUCHUIIINH 6a30BOM YacTH.
Peanuzauus B nucuumuimae «llumesas mukpoOuosnorus» tpedoanuiit ®I'OC BO,
[TOOII BO ocymiecTBisieTcsi B COOTBETCTBUM € YUEOHBIM TUIAHOM TIO0 HaIlpaBJIEHUIO
19.03.02 IIponyKTel MUTAHUA U3 PACTUTENBHOTO CHIPbS

TpeGoBanus K pe3yJbTaTaM OCBOEHMS JUCUMILIMHBI: B PE3YJIbTATE OCBOE-
HUS JAUCLUIUIMHBL GopMupyroTcs cienyromue kommereHuuu: OIIK-2.1; OIIK-2.2;
OIIK-2.3; IIKoc-2.3

Kpartkoe cogep:kanue TUCHUANIMHBI

Mukpobuomnorus - ¢pyHIaMeHTalIbHAsS OMOJIOTHYECKasl HayKa, (hopMUpYIOIas
Hay4YHO€ MHUPOBO33PEHHUE CIIELHUATUCTA, 3aHMMAIOILErocsl BOIMPOCAMU T€HETUKH, Ce-
JEKIHHA ¥ (PUTOCAHUTAPHOTO KOHTPOJIS, TOMOTAIOIIAs AHAIM3UPOBATH CIOXKHBIE OHO-
JIOTUYECKHE NPOLECCHl B MPUPOAE, CENbCKOXO3SMCTBEHHOM NMPOU3BOACTBE. BCE 310
ONpeAeaseT BaXKHOCTb Kypca MHKPOOHOJIOTMH A CTYJEHTOB arpOHOMHYECKUX,
CIIEIIMAJIbHOCTEM.

Ha 3aHsTUAX CTyJE€HTBI NPHOOPETAIOT TEOPETHMYECKHE 3HAHHUS 1O OCHOBaM
oOIIEN U CEeTbCKOXO35IMCTBEHHON MUKPOOHOJIOTUM U YMEHHM MCHOJIB30BAHUS TIOITY-
YEHHBIX 3HAHUW JUIs1 pEUICHUS MPAKTUYECKUX 3a7a4 CEJIbCKOXO35HCTBEHHOTO MTPOM3-
BoACTBa. OCOOCHHOCTBIO AUCHUIUIMHBI «MUKpOOUONOTHS» SIBISETCS HANU4YUE J1a00-
PaTOPHOrO MPAKTUKYMa, B PE3yJIbTaTe BBITOJIHCHUS KOTOPOro OakajaaBp JOJDKCH I10-
JTY4YUTh HABBIKH TOJB30BAHMS MPUOOPAMH U 00OPYJOBAHHEM U OBJIAJAETh METOJAAMH



MHUKPOOUOJIOTUIECKUX UCCIEN0BAaHUM. BOIBIIMHCTRBO 3aHATHII MPOBOJUTCS B MHTEP-
aKkTUBHOM Popme (paboTa B MaNbIX TPYMIAX, TUCKYCCHS).

OO01ast Tpy10eMKOCTh AMCUUIIMHBI: cocTaBisieT 108 4. (3 3a4. ef1.)
IIpome:xyTOUHBIH KOHTPOJIb: 3a4CT C OIICHKOM B 3 cemecTpe.



1 [lesin ocBOeHHS AU CIUIIIHHBI

Ieanio ocBOeHNUS AUCHUILTHHBI:

®opmupoBanue komnerenuuii OIIK-2.1; OIIK-2.2; OIIK-2.3; [1Koc-2.3 na
OCHOBE TEOPETUYECKUX WM TMPAKTHYCCKUX 3HAHUWM MO OCHOBaM OOIICH M CEThCKOXO-
3SICTBEHHON MUKPOOUOIOTUY M MPUOOPETCHUE YMEHUN M HABBIKOB HCIIOJIH30BAHUS
MOJIyYCHHBIX 3HAHUN JJIA PEIICHHUS MPAKTUYCCKUX 3a7a4 CEIhCKOXO035HCTBCHHOTO
mpou3BoAcTBa. CTyJCHT JOIKEH HAYUYUTHCS JIOTHYHO U JCTYKTUBHO MBICITUTH, TBOP-
YECKHU MOJIXOJUTH K PEIICHUIO MPo¢deCCHOHANBHBIX 3a71a4.

B pesynbrare ocBoeHHs Kypca OakalaBp JOJKCH MOTYYUTh HABBIKK TOJIB30-
BaHUs puOOpamMu U 00OpYJOBAaHHEM U OBJAJCTh METOJAMU MHUKPOOHOIOTHUCCKUX
UCCIIeIOBaHM. bakaiaBp JODKEH yMETh: MPUTOTOBUTH IIPEapaThl MUKPOOPTaHHU3-
MOB; Pa3av4YaTh OCHOBHBIC (DOPMBI OAKTEPHIl; TOTOBHUTh M CTEPUIM30BATH HMCKYC-
CTBEHHBIE TTUTATENBHBIC CPE/IBI U TIOCYTY; TPOBOIUTH KOJUYECTBEHHBIN yUeT MUKPO-
OpPTaHU3MOB B Pa3IMYHBIX CyOCTparax; BBIACISITH YHUCTHIE KYIbTYPHl OaKTepHid,
COpaXMBAIOMIMX KJIETYATKY, OKUCISIOMNUX JKHP W KJIETYATKy, CHMOHMOTHYECKHUX
a30T(HUKCATOPOB, ANMIODUILHYIO MANOYKY; MPOBOANTH KAYeCTBEHHBIC PEaKIMHA Ha
MPOIYKTHI KU3HEICATSILHOCTH MHUKPOOPTAaHHU3MOB; IMPOBOJIUTH MHKPOOHOIOTHYE-
CKH aHAJIM3 PA3INYHBIX THUIIOB IMOYB, MPOJAYKTOB OMOKOHBEPCUH, OIPEACICHNC YHC-
JICHHOCTH SNHA(DHUTHBIX MHKPOOPTAHU3MOB, OIICHHBATh KAaYCCTBO 3CPHA, KOPMOB U
ouorpenapaToB M0 MUKPOOHOJIOTHYCCKUM ITOKA3ATCIISIM.

2 MecTo IMCHMILIMHBI B y4e0HOM Mpolecce

Juctuummaa «MHKpOOHOJIOTHs» BKIIOUCHA B 00s3aTeiIbHBIN niepeucHsr PI'OC
BO, B nuxi qucuminmmi 6a30B0ii yactu. Peanusaums B qucuuiumie «llumiesast Muk-
poouosorus» tpedoBanuii ®I'OC BO, ITOOII BO ocymecTriasieTcs B COOTBETCTBUH
¢ YueOnpiM miaHom 1o HampasiacHuio 19.03.02 [TpoaykTel TUTaHUS U3 PACTHUTCIIb-
HOTI'O ChIPbS

[IpeamecTByIOIMMH KypcaMu, Ha KOTOPBIX OasupyeTcss AUCIUIUIMHA MHKpPO-
OMOJIOTHS», IBISIOTCS: XUMUS, DKOJIOTHS.

JucuuminHa «MuKpoGHOIOTHS SIBASETCS OCHOBOMOJIATAIOIIEH JIJIsi U3yYeHUS
CHEAYIOIIUX AUCHUIUINH: MeTo/Ibl UCCIIeIOBaHUSI CBOMCTB CHIPhS, MOayhadpuKaToB
Y TOTOBOU MpojayKiuu, ToBapoBEIEHHE PACTUTEIBLHOTO ChIPhS U MPOJYKTOB €ro Ime-
pepabotku KoHcepBUpoBaHUE MIIOI0B U OBOIIEH, TeXHOIOTHUSI XpaHEHUs U mepepa-
00TkM KapTodens, bBuoXumMus pacTUTENILHOTO ChIPbS M MPOJAYKTOB €T0 MepepadoTKU.

OCcOOEHHOCTBIO JIUCHUIUIMHBI ABJISETCA TO, YTO B y4eOHOM Kypce MOMHUMO
JEKIHUA ¥ CEMUHAPCKUX 3aHATUH (KOJUTOKBHYMOB), TIPEyCMOTPEH OONBIION 1adopa-
TOPHBIN U MPAKTHYECKUI MPAKTUKYM, B KOTOPOM CTYJCHTHI 3HAKOMSITCSI ¢ OCOOCHHO-
CTSIMH CTPOEHUS, Pa3BUTHS, MUTAHUSA U KYJIbTUBUPOBAHUS MUKPOOPraHu3moB. OcBa-
MBAIOT METOJbl y4€Ta U BBIJCIEHUS YUCTHIX KYJIbTYpP MHKPOOpPraHu3mMoB. Monenu-
PYIOT TIpoLIeCcChl TpaHChOPMAITHK BEIIECTB B MPUPOIE. 3HAKOMSTCS C UCIIOJIH30BAHU-
€M YEJIOBEKOM TMOJE3HBIX CBONCTB MUKPOOPraHM3MOB B MPOMBILIJIEHHOCTH, CEJb-
CKOM XO3SIHCTBE, MEIUIIMHE U oXpaHe npuponbl. [TouTu Bce 3aHATHS POBOMASITCS B
HHTCpaKTUBHOU popMe (paboTa B MaJIbIX IpyMIax, IPyHIoBoe o0CyxKaeHUEL).



PaGouas nporpamma nuctumuivHbl « MUKPOOHOIOTHSY IS HHBAIUIOB U JUI] C
OTPaHUYCHHBIMA BO3MOXKHOCTSMH 3J0POBBSl pa3padaThiBaeTCs WHAMUBHAYATHLHO C
Y4eTOM OCOOCHHOCTEH MCUXO(PU3NUECKOTO PAa3BUTHSA, WHIUBHAYAIHHBIX BO3MOXKHO-
CTEH ¥ COCTOSTHUS 3I0POBbS TAKUX 00yYarOIINXCA.

ATTecTalys CTyACHTOB MPOBOJANUTCS B (JOPME UTOTOBOTO KOHTPOJIS 110 JUCIIH-
IUTMHE — 3a4€T C OLCHKOM.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00yUE€HUSI MO0 JUCHUNIHHE,
COOTHECEHHBIX € MJIAHMPYEMbIMH pPe3yJbTATAMU OCBOEHHUSA
o0pa3oBaTeIbHOH NMPOrpamMMbl

B pe3ynbTare 0CBOSHWS MUCHIHILTAHBI (DOPMHUPYIOTCS CICAYIONINE KOMIETSH-
i OITK-2.1; OI1IK-2.2; OIIK-2.3; [IKoc-2.3, mpeacTasienHsie B Tabnuie 1.

4. CTpyKTYypa M coAepKaHHe TUCHUILINHBI
4.1 PacnipenesieHue TPyA0EMKOCTH JUCHUILIMHBI 10 BUAAM PadoT

OO6mast TpyIOEMKOCTh AUCHMIUIMHBI cocTaBiisieT 3 3ad.el. (108 uwacoB), ux
pacripesiefieHue 1o BujiaM paboT MpeACTaBIeHO B Tadaule 2.















['pubsl. Uctopus m3yuenus rpuboB. OOmias xapakTepUCTHKa, OCOOEHHOCTH
CTpoeHus, pa3MHOKeHUs. CXOJICTBA U pa3nuyHs FPHOOB C PACTEHHUSIMU U JKUBOTHBI-
MU. 3HaYE€HHE B MPUPOJE U )KU3HU YEIIOBEKA.

Bonopociu. Pacnpoctpanenre B npupoje, o0uas XxapakTepUCTUKa, CTPOCHUE,
pa3MHOXEHHWE. 3HaUYEHUE B MPUPOJE U )KU3HU YeJIOBEKA.

[Tpocreitmme. OO01Ias XxapakTeprucTUKa, OCOOEHHOCTH MUTAHUs, paclpoCcTpaHe-
HUC.

CanpotpodHbic u napazutuueckue Gpopmel. CucTeMaTHKaA, XapaKTepUCTUKA OT-
JICIBHBIX CUCTEMATHYCCKUX TPYIIIL.

Tema Ne 4. MeTa6Gon13M MHKPOOPTaHU3MOB

XHUMHUYCCKUI COCTaB KJICTOK MHUKPOOPTaHWU3MOB, €TO IMOCTOSHCTBO M 3aBUCHU-
MOCTBH OT YCJIOBUU cpenbl. PazHooOpasue moTpeOHOCTEH B MCTOYHUKAX MUTAHUA Y
MUKpoopraHu3MoB. CriocoObl NMUTAaHUS M MOCTYIUICHUC IMHTATCIBHBIX BCHICCTB B
KJIeTKy. Mcnons3oBaHne MUKPOOPraHU3MaMU HCTOYHUKOB yriiepona. ABTOTPOdBI U
retepoTpodbl. DoTOCHHTE3 (OKCUTCHHBIN U AHOKCUTCHHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3MoB. OTtkpbiTHe xemocuHTe3a C.H.Bunorpanckum. Jlutotpodsl u opraHo-
Tpodsl. Canpotpodsl, naparpodsl, MukcoTpodbl. McTounnku azota, pocdopa, cepsl.
[ToTpeOHOCTE B Kene3e, Kaauu, KalblUi, MUKPOJIEMEHTAX, BATAMUHAX.

[Tousarue o pepmenTax, ux kinaccuduranus u ocooeHHoctu. Posb hepMeHTOB B
KU3HCICATCILHOCTH MUKPOOPTAHU3MOB. DK30- U dHJI0(PepMeHTh. KOHCTUTYTHBHBIC
U ajantuBHbC (MHIyNUOenbHbIC) (hepMeHThl. Jlokanmzaius (pepMEHTOB B KIICTKE.
Hcnionp3zoBanue (HEepMEHTOB YEJIOBCKOM B Pa3IMYHBIX OTPACISX HAPOJHOTO XO3SH-
CTBA.

KyJjibTuBUpOBaHHE MHUKPOOPraHW3MOB. HHCTasi U HAKONUTEIbHASl KYJIbTYpPBI.
DnekTuBHbIe cpeibl. CHCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB.

Cr1oco0bl 1OTy4eHHSI MUKPOOPTraHU3MaMU SHEPIUU: OpOKEHHE, IbIXaHUE, aHA3-
podHoe nbixanue. AT® — HeHTPOOOIUT KIETKU M CrocoObl €€ 00pa3zoBaHuUs: CyO-
cTpatHoe $hochopHIMpOBaHUE — IIIMKOJIU3 U cxeMa DmaeHa — Meilieproga — [lapHaca
(OMII); oxucnutensHoe GochopunupoBanue — Uk Kpebca iy Huki TpukapOOHO-
BbIX KUCJIOT (L{TK) u anektpontpancnoptHas nens (OTLL).

CxoAcTBO M paziuuue OpoKeHUs, JbIXaHUs, aHadpOOHOTO AbIxaHus. [ mukoau3
y 3YKapHOT (BBICIIMX OPraHU3MOB) U Pa3HOOOpa3ue aHA3POOHBIX MyTEH Y MUKPOOP-
TaHU3MOB: TJMKOIU3, MeHTo3o(ocdaTHblii MyTh, MyTh DHTHEpa — JlymopoBa. Xu-
MH3M a3pobOHoro apixanus: cxema DMII, L[TK, OTLI.

Tema Ne 5 Biusinue dakTopoB BHEIIHEH Cpeabl HA MHKPOOPTAHU3MBI. DKOJIO-
r'Usi MUKPOOPTaHU3MOB.

AOunoTtndeckue u Owormueckue ¢pakTopsl. AOuoTnueckne (akTopbl. 3aBUCH-
MOCTh MHKPOOPraHH3MOB OT BOJHOIO pexuma cpeipl. OCMOTHYECKOE AaBIECHHUE
KJIIETKW Y Pa3HbIX TPYII MUKPOOPTraHU3MOB U UX OTHOLICHHE K Pa3HbIM YpPOBHSIM
BJIAYXKHOCTU cpejibl. Ocmodunbl U ranodpuisl. VX pacnpocTpaHeHUue U MPAKTHYECKOE
3HaueHue. Kpuruueckue temnepaTypHble TOUKH B KU3HEIECATETbHOCTH MUKpPOOpra-
HU3MOB. Me3ohuiibl, NCUXPO(UIIBI, TCUXPOTPOPBI, TEPMOPHUIBI, IKCTPEMAIBHO
TepMOGUIbHBIC M IKCTPEMANIBHO NMCUXpOQUIbHBIC (GOpMBbI. BiusiHHE KUCIOTHOCTH
Cpellbl Ha Pa3BUTHE OTJICIBHBIX MHKpoOpranu3MoB. Kputuueckue 3HaucHus pH B
’KU3ZHEJICATCILHOCTH MUKPOOPTaHU3MOB. Me30huiibl, ankanopuibl, aquaopuibl 1
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IKCTpeMalbHbie aluao¢uiIbl. OTHOMIEHHE MUKPOOPTAaHU3MOB K KUCIOPOAY. A3poOsI
U aHa3poOsl ((haKkyIbTAaTUBHBIE U OOIUTATHEIE).

buotuueckue GakTopbl (B3aMMOOTHOIICHHUS MUKPOOPTaHU3MOB MEKIY COO0M U
JpYTMMH CyIllecTBaMu). B3anMooTHOIIeHHsT Mexay opranu3mMamu: Tpodudeckas u
AJJTIEIOXMMHYECKAs IPUPOa B3auMocBsa3eil. HeliTpanusm, MyTyaiusm (IpoOTOKOOME-
pauusi, cuMOr03), KOMMEHCAIN3M, aKTUBHAS KOHKYPEHIIMSI, Mapa3suTu3M, MeTadnos,
cUHTpodHs (MHKPOOPTraHU3MBI PyOlia )KBaUHBIX KUBOTHBIX ). CUMOMO3 1 aHTarOHHU3M
MEXIy MpOKapuoTaMHu U dykapuoTamiu. lIpakTudyeckoe UCMONIb30BaHUE CUMOMO03a U
aHTaroHMW3Ma B CEIBCKOM XO3SIIICTBE U MCAUITUHE.

Mukpoopranu3Mbl ITOYBBI, BOABI U BO3TyXa.

Tema Ne 6. «lIpeBpaiieHue coeMHCHUN yriepoja MukpoopranuzMamu. Oc-
HOBHBIC OPOJIUIIBHBIC U OKUCIUTEIBHBIC IPOIECCHD.

3HaYCHHUE MPOIECCCOB IPEBPAICHUS YIIICPOICOACPKAINX BCIICCTB B KPYTrOBO-
poTe yriepona B MPHUPOJE U POJIb MUKPOOPTAaHHW3MOB B paclajieé OPraHuYECKOTo Be-
niectBa. [Ipoiiecchl OpoxxkeHui, Boi3biBaeMble OakTepusimu poaa Clostridium. Macng-
HOKHUCJIOE U alleTOHOOYTHIIOBOE OpOoXeHMs. 3HAaUeHHE B MPUPOJIE, CEIbCKOM XO3sTi-
CTBE€, MPOMBINLIEHHOCTU. OCHOBHBIE CBOWCTBA BO30OYAUTENEH 3TUX MPOIECCOB (00-
JUTaTHBIM aHA’POOMO3, «BCESAHOCTH» B OTHOLICHHMH HMCTOYHMKOB yriepoda WU Ip.)
MacasiHokucaoe OpoxeHue MEKTUHOBBIX BemecTB. baktepun poxa Clostridium u
OpOYKEHHUE LICIIIFOJIOBHI.

HernonHoe oKUCICHUE YTIICBOJOB U APYTUX OPTraHHYCCKUX COCAMHCHHN MHUKPO-
OpraHu3MaMH ¢ 00pa30BaHUCM KUCIIOT.

AdpoOHOE pazioKCHUE MEIUTo03bl. Llemmono3opaspymaromme OakTepun U
rpuOBI-BO30YIUTEIIN TIPOLIECCa Pa3pPyLICHUS LEU0N03bl. OKHCICHUE MHKpOOpra-
HU3MaMH TEMHUIICIUIIOI03, JTUTHUHA, KUpPa, YIIICBOA0poa0oB, Bo3Oyauremmn n 3Haue-
HHUE 3TUX npoueccoB. TpaHnchopmanns a30TcoAepKaIIUX COSAMHCHUN: MUHEpaIn3a-
1uus (aMMOHH(HUKaLKs ), HUTpUpUKauusa, TeHUTpupUKanus u Ouogornyeckas pukca-
IUST 230Ta.

Tema 7«Tpancopmanys cCoOeTUHEHUN a30Ta MUKPOOPTraHU3MaMK»

3HAYEHNE MUHEPAIU3AalUK OpPraHWYECKUX COEAUHEHHN, COAEPKAIIMUX a30T
(0€JIKOB, HYKJIEMHOBBLIX KUCJIOT U JAp.). PazyioxkeHnne OEIKOBBIX BEUIECTB B a3pOOHBIX
¥ aHa’pOOHBIX YCIOBUIX. Bo30yauTenu mporuecca MUHEpaTH3aIHH.

[Ipoueccol HuTpudukanuu u AeHuTpudukanuu. OKUCICHNE aMMuaKa B a30TH-
CTYIO U a30THYIO KUCJIOTHI (TIepBas 1 BTopas (pa3bl HUTpUuGUKammm ). XeMoaBTOTPOd-
Has mpupoa nporecca. Padorsr C.H.Bunorpanckoro no u3y4eHuro mnporuecca HUT-
pubUKaAIIN | OTKPBITUS SABJICHHS XeMOCHHTe3a. Bo30yaurenu mporecca. HEpreTr-
Ka MmepBoi U BTOpOit ¢assl mporecca. ['ereporpodrast autprdukanus.

BoccTaHoBneHe HUTPATOB U HUTPUTOB C 00Pa30BaHUEM MOJIEKYJISIPHOTO a30Ta
(menutpudukainms). ACCUMWISAIMOHHAS W JUCCUMHIAIIMOHHAS HUTPATPEIYKIIHS.
3HaueHue ITUX npoleccoB, Bo3Oyaurenu npoliecca JEHUTPUPUKAIINH.

buonornueckas ¢ukcaius azora. bruonorudeckast u abuosornyeckas QuKcaIus
atMochepHoro azota. Macmitadbl U 3HaueHUE OMOJOTHUECKON (PUKCAIIMU B IPUPOJIE.
®dukcanus azora aTMocdepbl MHKpoopranusMaMu. CBOOOJHOKUBYIIUE, ACCOIUA-
THUBHBIC 1 CUMOHMOTHYCCKHE a30THUKCATOPEI — a3pOOHBIC U aHA3POOHBIC (DOPMBI.

Cumbuotnueckas azotdukcanus y 6000BbiX pacTeHuil. KityOeHbKOBBIE OakTe-
puu (pU300MH), UX CBOMCTBA: CHEHUPUIHOCTD, BUPYJIEHTHOCTh, aKTUBHOCTh, KOHKY-
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perTHOcIocoOHOCTh. CUMOMOTHYECKAs a30T(UKCALNS Y PACTEHHI, HE OTHOCSIIUXCS
K 000OBBIM (IpEBECHBIX, KyCTAPHUKOBBIX, TPABSIHUCTBIX ).

[IpeBpamenne MUKpoOpraHu3MaMu coeauHeHur Qocdopa. Porbp Mukpoopra-
HU3MOB B BBICBOOOKIECHHH KHCIOTHI U3 OpraHuuecKux (ocopcoaepKanmx coeau-
HEHWil 1 uB nepeBoje pochaToB B pacTBOpUMOE cocTosAnue. bruongornueckoe CBs3bI-
Banne pocdopa. Pors MukpooprannsmMoB B GochopHOM TUTAHUU PACTCHHM.

KpyroBopoT cepbl B npupoje. ACCUMIISIIMOHHAS cylibdaTpenykiua. O6pa3o-
BaHHME CEPOBOJIOPOJIA U3 CEPOCOJCPKAIIMX OpraHUYEecKUX coeauHeHuil. O6pazoBa-
HHUEC CEPOBOJOPOA U3 MUHEPAIBHBIX COCIUHCHUM (CyIb(PaToOB) U MUKPOOPTaHU3MBI,
BBI3BIBAIOIINE ATH Tpoliecchl. OKUCIIEHHE MUKPOOPTaHU3MaMHU CEPOBOJIOPOJIa B CEPY
U CCpHYIO Kucioty, CepobakTepuu U THOHOBBIC OaKTCPUH.

Paznen 2 «CenbCcKkoxo3s1iicTBEHHASI MUKPOOHOJI0THS»

Tema 8 «MuxpoOHoOIOTHS CEIBCKOXO3IUCTBCHHOW NMPOAYKIIMN U MHKPOOHOJIO-
TMYECKUI KOHTPOJb NPOAYKTOB NepepadoTku [IpuMeHeHne MeTo10B OMOKOHBEPCHH
B CEJIbCKOM XO3SHCTBEY

Mukpobuonorus kKopMoB. OCHOBHbIE IPHEMBI KOHCEPBUPOBAHUS PACTUTEIBLHON
Macchbl. Cynika ceHa. OCHOBBI CHIIOCOBaHUS M ceHaxupoBaHHs. CyKIECCHsI MUKPO-
OpPraHU3MOB MpU CHIOCOBaHUH. ONTHMATBHBIE YCJIOBHS MOJYYEHHS] BBICOKOKaYe-
CTBEHHOTO cuiioca. IIpuHUMIBI ynpaBiieHHS MUKPOOHOJOTMYECKUMH IPOLIECCAMH
IIPU KOHCEPBUPOBaHUU KOPMOB. [loiyueHne KOpMOBOro Oeika ImyTeM MUKPOOHOTO
cuHTe3a. J[poxxKEeBaHUE KOPMOB.

brokoHBepcHsi 0TXO0B CEIBCKOTO XO3SMCTBA U TIEpepadaTHIBAIOIICH TPOMBIIII-
JICHHOCTH. MUKPOOHOIOTHYECKUE TTPOIICCCH B HaBo3e. [loTepu ammuaka npu xpaHe-
HUW HaBo3a. PammonHasbHbIC CIIOCOOBI XpaHCHUs HaBo3a. O0e33apakMBaHUC HABO3A.
KomnioctupoBanue.

Mukpobuosorruss TPOJAYKTOB KUBOTHOBOJICTBA M MTHIICBOACTBA. llepBuunHas
MuKpogaopa Mosioka. 3MeHeHne cocTaBa MUKPOOPraHM3MOB MOJIOKA MPU XPaHEHHUH
1 TpaHcnopTupoBke. [Topoku Moj0Ka MUKPOOHOTO MPOUCXOXKIACHUA. MHUKpoOHoIo-
rUsi MOJIOYHBIX TPOAYKTOB. 3aKBaCKU. MUKPOOPraHU3MBI MsICa U MSICHBIX MPOIYK-
TOB. DHAOTEHHOE U 3K30reHHOe oOceMeHeHue Msca. [lopoku msca. MukpoOuonorus
UL CEJIbCKOXO3SIMCTBEHHOW NTUUBL. [lopua saun. CaHuTapHas OLEHKA MPOLYKTOB
YKUBOTHOBO/ICTBA.

MukpoOuoaoTHs MPOAYKIIMH PACTEHUEBOACTBA. DNMNU(DUTHBIE MUKPOOPTaHU3MBI
3HadeHHne MHUQPUTOB B KU3HM pacTeHuid. Mukpodmaopa 3epHa u cemsH. MukpobOuo-
JIOTHA KPYIIbI, MyKH U Xsie6a. Mukpodiaopa cBexuX miIofoB U oBoiieil. Mukpodiaopa
KBAILIEHBIX U COJICHBIX IIJIOJIOB M OBOIIEH. MHUKpOOHOTOrHYECKrEe MPOLIECChl B BUHO-
aenud. MuUKpoOHONIOrnieckre OCHOBBI XpaHEHHsI W MepepadOTKH pacTeHHEBOAYE-
CKOU MPOAYKLHH.
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15. XapakTepucTHkKa OTAENBHBIX TPyNI MPOKAPHUOT, MMEIOIIMX CEIbCKOXO35M-
CTBEHHOE 3HAYECHHE.

16.  OcnoBuble HanpaBnenus uccienosanuii C.H. Bunorpanckoro, B. JI. Omensn-
CKOTO.

17.  Bxunax H. A. KpacuiabHUKOBa B pa3BUTHE MUKPOOHOJIOTHH.

18. CoBpeMeHHasa cucTeMaTHKa MUKpOOpraHu3MoB. Mepapxus takcoHoB. Homen-
KJIATypa.

19. Ilpunmnuns! kiaccudukanuu napersa Procaryotae. HazpaTh OT/AeNbI U KITACCHI.
MeTtonanl

20. ompenenacHUs TUMA KJICTOUYHON CTCHKU OaKTepuil.

21. CrpoeHue NpoKapruOTHOM KIETKU. OTINYHUSA OT KIETOK BBICIIMX OPTaHU3MOB.
22.  Crpoenue reHeTuueckoro anmnapara dakrepuid. [lonstue Buaa, mramma, KIoHa
OaxkTepwuil.

23. Poct, pasmHO)eHue Oaktepuil. OCHOBHbIE XapaKTepUCTUKU. Da3bl pa3BUTHA
MUKpPOOHOM

24.  Mop@doaoruyeckue rpymnisl OaKTEPHU.

25.  PukkeTcuu, MUKOILUIA3MbI, XJaaMuauu.O011ast XapaKkTEPUCTUKA, DKOJOTHS.

26. AKTHHOMHIIETHI, CHCTEMATHUUYECKOE MOJIOKEHHUE, YKOJIOTHS, 3HAUCHHE.

27. LapctBo Mycota, OTI€eINbI U KIACCHI.

28.  Jlpoxoku, 3KOJIOTHYECKUE TPYIIIIBL APOKIKEH.

29. OO6mas xapakTepucTuKa rpuooB. DKOJIOTHYECKUC TPYIIIBI TPHOOB.

30.  OcoOeHHOCTH CTPOCHUSI KIIETOK MHKPOMHMIICTOB.

31.  OTKpBITUE U CTPOCHUE BUPYCOB.

32. HapctBo Vira. OCHOBHBIC KPUTCPUU CUCTEMATUKH BHPYCOB W UX HOMCHKJIATY-

pa.
Bomnpocsl K KOJIIOKBUYMY 10 TeMe: «BiausiHue (paKTOpOB BHEIIHEH cpeabl
HA MUKpooprauu3mbl. [lurtanue u pepMeHTLI MUKPOOPTaHU3ZMOBY.
1. B yeM cyImHOCTh rosiopuTHOroO cnocoba NUTaHus MUKpOOPTaHU3MOB?
2. Kakas ctpykTypa OakTepuanbHON KIIETKU CIYKUT 0apbepoM, ONpeaeTroniuM
MOCTYIJIEHUE MTUTATENbHBIX BEIIECTB B KIIETKY?
3. Kakve MexaHu3Mbl TpaHCHOpTa Yepe3 LUTOIUIa3MaTUYECKYI0 MEeMOpaHy BaM
W3BECTHBI?
4. Uto co6oil mpeACTaBISIIOT MO0 XUMHUYECKOU TTPUPOE MepMeasbl, U KaKyr poJib
OHM UTPAIOT B MUTAHUU MUKPOOPTaHU3MOB?
5. Kakue xputepnn moioxeHbl B OCHOBY KJIACCHU(HUKAIIMKA OPTaHU3MOB IO THUTIAM
MUTaHUA?
6. Ha kakue rpynmnbl genarcs OakTepu Mo OTHOLIEHHUIO K MCTOYHHUKY yriiepoaa?
7. Ha kakwe rpynmbl OensiTCS MUKPOOPTaHU3MBI MO OTHONIICHWIO K HMCTOYHUKY
Hepruu?
8.  Uem ornuyaercs PoTocuHTE3 y OaKTEPH OT (POTOCHHTE3a y pACTEHUI?
9. Uro Takoe xemocuHTe3? Kakne MUKpOOPraHU3Mbl OTHECEHBI K XEMOCHUHTE3H-
pyronum?

10. HazoBuTe MUKPOOPraHU3MBI, JJISi KOTOPBIX XapaKTEPHBI (POTOIUTOABTOTPOR-
HBIM, XEMOJIUTOABTOTPODHBINA U XEMOOPTraHOTeTePOTPODHBIN TUIIBI TUTAHMUS.

11. Ponp ¢pepMEHTOB B KU3HEACATCIBHOCTH MUKPOOPraHU3MOB. DepMEHTHI KOH-
CTUTYUTHBHBIC U aJJalITUBHBIE.
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12.  DupgoreHHble U 3K30T€HHBIE (PEPMEHTHI.

13. B 4em cymHocTs netictBus pepmeHToB? UTO Takoe SHEPTHs aKTHBAIAN?

14. Uem ornmyaioTcss (pepMEHTH OT HEOPTraHMUYECKUX KaTaau3aTopoB? XuMHYe-
cKas mpupoja pepMeHTOB.

15. Knaccudukaims ¢hepMEHTOB COTJIACHO MEXTyHapoaHoH HoMeHKiaType. Oc-
HOBHBIE TPYIITH (HEPMEHTOR.

16. Biusaue BIa)XKHOCTH HAa MUKpPOOpPraHu3Mbl. [IpakThueckoe 3HAUEHUE CHUKE-
HUSI BIQKHOCTH JIJII KOHCEPBALMK MPOIYKIIMU U KOPMOB.

17. Bausaue temriepaTypbl Ha MUKPOOPTAaHU3MBIL: TICUXPO-, ME30- U TCPMOMUIIBI.
buonornyeckue MexaHU3Mbl TEPMOPUITUH.

18. Bmmsnue pH 1 XxumMHuueckux BENIECTB HA MUKPOOPTAHU3MBI: allu0GUIBI U Oa-
30(pHIIBI, OCMO- U TAJTO(UIIBI.

19. BudsiHue paguauydd Ha MUKPOOPIaHU3MBbI, [IPAKTUYECKOE 3HAYEHUE ITHX 3HA-
HHM.

20. OTHOIIEHWE MUKPOOPTAHMU3MOB K KHCIOPOY: OOJHUraTHbIe a’dpoObl U aHAdPO-
Obl, (haKyJIbTaTUBHBIE aHA3POOBI, a3POTOJEPAHTHBIE U MUKPOA’PO(YHIIBHBIE MUKPO-
OpTaHU3MBbl, IPUMEPHI.

21. MexaHu3Mbl YCTOWYUBOCTU MUKPOOHBIX MOMYISIIUNA B 3KCTPEMAIIbHBIX YCJIO-
BUSIX.

22.  Mertabuo3, CynHOCTb, YKOJIOTHIECKOE 3HAYCHUE, IIPUMEPHI.

23.  Cum06mo3, ero (hopmbl, SKOIOTHYECKOE 3HAYCHUE, IIPUMCPHI.

24.  AnTaronusm, ero (opMbl, IKOJOTHUCCKOC 3HAUCHUE, TPUMEPHI.

25. AHTHOMOTHKH: OTKPBITHC, ONPEACIICHNC, KiIaccuukanusa. Equauia aqericTpus
aHTHOMOTHKOB. CHHTE3 aHTHOMOTHKOB B TIOYBC.

26. AntuOnOTHKH OaKTEpHil. AKTHHO- 1 MUKPOMHIICTOB: MIPOIYIICHTHI, OOBCKTHI H
MCXaHU3MBI JICUCTBUSI. METObI ONIPECACIICHHUS] YyBCTBUTCILHOCTH MUKPOOOB K aHTH-
OMOTHUKAM.

27.  Kakue cnocoObl muTaHus XapaKTEPHbI i1 MUKPOOPTaHU3MOB?

28. K xakomy knaccy (epMEHTOB OTHOCATCS IK30(pEPMEHTHI?

29.  Kakas u3 opraneiut ciaykKUT CTPOTUM KOHTPOJIEPOM MPU MOCTYILJICHUH MUTAa-
TEJIbHBIX BEIECTB B KJIETKY?

30.  OxapakTepu3yiTe BOZMOXKHBIEC CIIOCOOBLI TPAHCHOPTA MUTATENIBHBIX BEIIECTB B
KJIETKY.

31.  Kakwue cienududeckue TpaHCTIOPTHBIC MEXaHU3MbBI PA0OTAIOT MPU NIEPEHOCE
4yepe3 MeMOpaHy MUTATENbHBIX BEIIECTB?

32. Ha uem ocHOBaHa kinaccu¢puKaiys MUKpOOPTAaHU3MOB 10 THITY TTUTAHUS?

33.  Kako# uCTOYHHK yIiIepoja UCTIOIb3YIOT aBTOTPO(HBIE U TETEPOTPOPHBIC
MHKPOOPTaHU3MbI?

34.  HazoBuTe BO3MOXXHbI€ UICTOUHHKH 3HEPTUH, UCTIONb3YEMblE MUKPOOPTaHU3-
Mamu?

35.  Uro Takoe XeMOCHHTE3?

36.  Kakue MHKpOOpraHu3Mbl OTHOCSTCS K XeMOOpraHoreteporpodam?

37.  Kak BIaXHOCTh CpE/Ibl BIUSET HA JKU3HEAEATEIIBHOCTH MUKPOOPTAHU3MOB?

38.  llpu KakuX 3HAYEHUSAX aKTUBHOCTH BOJIbI MUKPOOPTAHU3MBI HE Pa3BUBAIOTCS?
39.  Ha kakue rpynnsl pa3feistoT MUKPOOPTaHU3MBI 110 OTHOIIEHUIO K TEMIIEpaTy-
pe?

23



40.  OcobeHnocTy nNCuXpouIbHBIX U TEPMOPUIBHBIX MUKPOOPTaHH3MOB.

41.  JlaiiTe XapaKTepUCTUKY HEUTPOYUIBHBIM, aTUAODUIBHBIM U ANKATOPUIBHBIM

MHUKPOOPTaHU3MaM.

42.  Ponp kuciopoaa st )KU3HEASATENBHOCTH PAa3TUIHBIX MUKPOOPTrann3MoB. Jlis

KaKnX OakTepui KUCIOPO] TOKCHUEH?

43.  UYro Takoe antubuoTuku? X BIusHue Ha pa3audHble PU3NOIOTUIECKIE

TPyl MUKPOOPTaHU3MOB.

44. B 4eM 3akimovaercs AeHCTBHUE yIbTPa(HUOICTOBOTO U APYTUX BUIOB U3ITyUe-

HUS Ha MUKPOOPTaHU3MBI?

45.  HaszoBute U oXxapakTepu3yiTe OCHOBHBIC (OPMBI B3aUMOOTHOIICHUH MUKPO-

OpPTaHU3MOB.

Bonpocs! k ko10kBHyMY 10 TeMe «[IpeBpaiieHne MUKPOOPraHU3MAaMHM COeIH-
HEHHUH yrjepoaa»

1. B 4eM cx0JCTBO U pa3nHuue MpoLeccOB OPOKEHUS U JbIXaHHS?

2. JlaiiTe XapakTEepUCTHKY TJIMKOJIM3a: XMMH3M, OCOOEHHOCTH IpOLlEcca U €ro
3HAYEHHE.

3. Oxapakrtepusyiite npoiieccol abixanus. Kakopo 3nauenue nukna Kpebea?

4. Kak nmpoucxomut obpazoBanue ATD B ITL?

5. JlaiiTe XapaKTEepHUCTHKY CIUPTOBOTO OpOXKEHWA: BO30YIWTENH, XHUMH3M MpPO-
11eCCa U €r0 3HAYEHUE.

6. MomnogyHokucinoe OpokeHre. XUMH3M TPOIECCa U €ro 3HAYCHHUE. XapaKTepH-
CTHKA MOJIOYHOKHCIIBIX OaKTEPUH.

7. [IpornoHOBOKKCII0€ OPOKEHUE: XUMH3M, BO30OYIUTEIN U 3HAYCHHUE B IIPUPOJIC
U KM3HH YEJIOBEKA.

8. bpoxenusi, BeizpiBacMbic GakTepusimu pojia Clostridium. Ocobennoctu mpo-
IIECCOB, XapaKTEPUCTHKA BO30YIUTEIICH 1 3HAUCHUE B IPUPO/JIC U JKHU3HH YCIIOBEKA.

9. OxkuciieHrne yrieBoJ0pOoAOB, 3HAYEHNE U XapaKTEPUCTUKA MUKPOOPTaHU3MOB,

OCYULIECTBIISIIOILUX 3TOT IIPOLIECC.

10. OxucneHue 3TUIOBOTO CHHUPTA 0 YKCYCHOM KHCJIOTBI MHUKPOOPTAHWU3MAaMH,
3HAYEHHUE Mpoliecca.

11.  AspoOHoe u aHa’pOOHOE pa3IoKEHUE LETION03bl, TEMULICIITIONO3bI, TUT HUHA
MUKPOOpPraHu3MaMu, 3HaY€HUE MPOIIECCOB B MPUPOJIE.

12. Pa3noxeHue NEKTUHOBBIX BEIIECTB MUKPOOpPraHM3MaMuy, 3HAYEHUE Mpoilecca
MIPY TEXHUYECKONH 00pabOoTKe BOJIOKHUCTHIX PACTEHUH.

13. JlaiiTe onpenesIeHHe IOHATHSAM «METabOIM3M», «KaTa0OIU3M», «aHA0OIN3MY.
14. OxapakrepusyiTe BO3MOXHBIE ITyTH OOpa30BaHWs MHPOBHHOTPATHONU KHUCIIO-
THI.

15. Yo Takoe cybcTpaTHOE M OKHCIUTENbHOE (hochopumupoBanme?

16. IlpuBenute CpaBHUTEIHHYIO XapaKTEPUCTUKY OPOKCHUIO M a3POOHOMY JbIXa-
HUIO.

17. KakoB OM0JIOrHYECKUI CMBICIT TUKJIA TPUKAPOOHOBBIX KUCIOT?

18. 3HadyeHHE INEKTPOHTPAHCIIOPTHON 1IENU B DHEPTETUKE KIETKH.

19. Uto Takoe aHa’pOOHOE AbIXaHUC?

20. UYto sBIACTCS KOHCUYHBIM AaKICITOPOM 3JCKTPOHOB IMPH aHA’POOHOM JbIXa-
HUU?

21. KakoBbl yTH MOJyYEHUS MHUPYyBaTa B U3YUCHHBIX TIpoIieccax OpoKeHUs?
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22. HazoBute B0o30yauTeneil COUPTOBOTO OPOKEHHS.
23. Yo takoe a¢pdext [lacTepa?
24. Kakue pachl Apoxxken cymecTByioT? X ucnonb30BaHueE.
25. 3HayeHue CNHUPTOBOrO OpOKEHHWs B MHILEBOH MPOMBIILIEHHOCTH U CEJIBCKOM
XO3AUCTBE.
26. OxapakTepusyWTe TUIbI MOJOYHOKHUCIOTO OPOKEHHUS.
27. Mopdonorundeckue U (HUNOIOTHUUCCKUEC OCOOCHHOCTU MOJIOYHOKHUCIBIX Oak-
TEPUN.
28. KakoBbl 0co6¢HHOCTH BO3OyIuTEICH TPOITMOHOBOKHUCIIOTO OpOKCHUS?
29. 3HaucHUEC MOJIOYHOKHCIIOTO U NPOMHOHOBOKHCIOIO OpOXKEHUN B HApOIHOM
XO3SMICTBE.
30. Mopdonoruueckue U Pu3HOIOTHUCCKHE ocoOeHHOCTH OakTepuit poga Clos-
tridium.
31. Ha3zoBuTe THMMYHOIO MPEACTABUTENS MACITHOKUCIOTO OPOKEHHUS.
32. 3HayeHue MaCISIHOKUCIOro OpOKEHUS B KOPMOITPOU3BOICTBE.
33.  OcobeHHOCTH BO3OYIUTENEH alleTOHOOYTHIIOBOTO OPOXKEHUS.
34. 3HayeHHE KOHEYHBIX MPOAYKTOB alleTOHOOYTHUJIOBOIO OpOXKEHUSA B MPOMBILI-
JEHHOCTH.
35. Bo30yaurtenu cOpaxuBaHus MEKTUHOBBIX BEILECTB.
36. KakoB cocraB (epMCHTHOTO KOMIUICKCA BO30yauTesicH OpOKCHUS TCKTUHO-
BBIX BCILICCTB?
37. Kakue cniocoObl CymIeCTBYIOT Jisi 00pabOTKU JIyOOBOJIOKHUCTBIX PACTCHUM H
U3BJICUYCHHUSI U3 HUX BOJIOKHA?
38.  Pazmmumsi Bo3OyauTEICH BOJSIHOW M POCSHOW MOYKH JTyOOBOJIOKHHCTBIX pac-
TCHUH.
39. 3HaucHUE Pa3IOKECHUS [IEKTUHOBBIX BEIIECTB B HAPOJIHOM XO3SIHCTBE.
40. 3HaueHHE pa3TOKEHUSI KIIETUATKHA B IPUPOJE.
41. IlpuBeaute cxeMy THAPOIU3a LEJUTIONO03bl. Kakue (pepMeHThl y4yacTBYIOT B
3TOM Mporuecce?
42. Ha3zoBute BO30OyaUTENEH OKUCIEHUS KIIETYATKH.
43. KakoBa poJsib OKUCICHHS KJIETYATKH JJIsI AUATHOCTUKHU TUIOJOPOAUS ITOYB?
44. PacnpocTpaHeHHe BO30yAuTENEH OPOKEHUS KIETYATKHU.
45. Ha3zoBuTe KOHEUYHBIE IPOAYKTHI IPOLIECCOB PA3JI0KEHHUS LIEJTIOI03bI.
46. 3HaueHue M OCOOEHHOCTH COpPaKMBAHUS KJIETUYATKH B PYOIE )KBAYHBIX KUBOT-
HBbIX.
47. IloueMy OKHCIEHHE STUIOBOrO CIUPTA A0 YKCYCHOH KHCIOTBHI Ha3bIBalOT He-
MOJIHBIM OKUCTIEHUEM?
48. OCOOEHHOCTH YKCYCHOKHCIBIX OaKTepUH.
49. Kakoii pepMeHT MPUHUMAET YJACTUE B TIPOIIECCE OKUCICHUS Kupa?
Bonpocsl K KOJUIOKBUYMY 110 TeMe:
«IIpeBpaiienne MUKPOOPraHU3MAMH A30TCOAEPKAIUX COSTUHECHUID)

1. Ha3oBuTe OCHOBHBIE CTaIMM KPYTOBOPOTA a30Ta B MPUPO/IE.

2. [loyemy mpeBpalllcHUs MUKPOOPTAaHU3MAaMHU COCAWHCHUN a30Ta UMCIOT 0OJIb-
10€ 3HAUYCHHE B MPUPOJIC U CEIBCKOM X035HCTBE?

3. Kakas u3 ctaguii uMeeT KJIIOYeBOC 3HAUCHHUE JJI COXPAHCHHUA KU3HU Ha 3eM-

e, obecrneunBas HEMPEPHIBHOCTD LIeTIeH TUTaHUsI?



4.  HazoBute B030yauTeneil 1 KOHEUHbIE MPOIYKThl aAMMOHU(HUKALIUN B a9POOHBIX
¥ aHa3pPOOHBIX YCIOBHSIX.

5. OcobennocTv aMMOHU(PHUKAITUN MOYEBUHBI.

6 B uéwm 3akmouaercs npouecc nutpudukammnu? U3 kakux ¢asz on cocrout?

7. C kaKoii UeNbio IPUMEHAIOT UHTHOUTOPBI HUTPU(PUKALIUHN?

8 Yem oTnnyaercs retepoTpoduas HUTpupUKaus?

9 Kakoii nponecc mpuBoIUT K 00pa30BaHUI0 HEAOCTYIHBIX JJIS pacTeHUll popm

azora?
10. Kakoe 3Hauenue umeer cootHomieHue C:N miig mpoliecca UMMOOMIN3AIUU
azora?

11. Tlouemy neHUTpUDUKAIINIO HA3BIBAIOT aHAPPOOHBIM HUTPATHBIM JbIXaHUEM?
12.  OcobennocTd BO30yIuTENCH TeHUTPUPUKAIIIH.

13.  KakoBbl pa3Mepsl TOTEPh a30Ta B pe3yJIbTaTe ACHUTpUDUKaIm?

14. Kakne arpoTeXHHYECKHE MPUEMBI CIEAYET MPUMEHSAThH JUIsl NPEIOTBPALLICHUS
JEHUTPpUPUKALMY B [IOYBE U HABO3E?

15. Bknag Ouonornueckoil ¢uKcaluydu MOJEKYISIPHOTO a3oTa B OajlaHC a30Ta B
MOYBE.

16. Tlouemy Bo30yauTeneu a30TPUKCcALMM HA3bIBAIOT TAKXKE U JUA30TpoPpamu?

17. Ha kakue rpynnsl 0Nopa3aeiisitoT BO30yauTenen a3oThuxkcanun?

18.  Xapakrepuctuka epMEHTHOM CHCTEMBI IIpoliecca a3oTdhukcaiuu.

19.  KakoBbl 3aTpaThl SHEPTUH [IPU OCYIICCTBICHUH a30ThUKCAITIH?

20. OcoOCHHOCTH M PACIPOCTPAHCHHUE CBOOOTHOKUBYIINX a30T(HPUKCATOPOB.

21. CpaBaute BKJIag B OajaHC a30Ta B MOYBC aHAIPOOHBIMU M a3pOOHBIMH a30T-
dbukcaropamu.

22.  OnumMre XapaKTepPHBIC BHUJBI CBOOOTHOXKHUBYIIUX TUA30TPO(OB I paziimd-
HbIX TUIIOB I10YB.

23.  OcobenHocTH (pukcaiu aTMOC(HEPHOro a30Ta IUAHOOAKTEPUSIMHU.

24. Ha3zoBuTe OCHOBHBIE OTJIUYMS aCCOLMATUBHOMN a30T(UKcaIuy.

25. Bkyag acconMaTHBHBIX a30T(UKCATOPOB B a30THBIN OajlaHC MOYB.

26. Otnuuusa cUMOMOTHYECKOH a30T(uKcalluy OT APYTUX BUAOB ATOrO IMpoiiecca.
27. Mopdonornyeckue u HU3NOIOTHUECKUE CBOMCTBA KITYOEHBKOBBIX OaKTEpUil.
28.  Onummre nporecc B3anMOJEHCTBUS KIYOSHBKOBBIX OaKTEpUH ¢ pacTeHUEM-
XO35IUHOM.

29. B xakoii popme KiTyOeHBKOBBIE OAKTEPUH (PUKCUPYIOT a30T?

30. Ponb nerremorno6una utst pUKcaum a30Ta 0AKTEPOUTAMH.

31. Ilepeuucnurte ¥ yTOUHUTE CBOWCTBA KIYOSCHBKOBBIX OaKTEPHil /Ui yCIEIIHOTO
dbopMupoBaHUs a30TPUKCUPYIOMIETO CUMONO3a.

32. 3naueHue 60060BO-pH300HMATTEHOIO0 CHMOMO03a JJIs a30THOTO OajlaHca 1oYB.

33. OxapakTepuszyhWTe MHUKpPOOPTaHU3MBI, pasliaralomnae OEJKOBBIC BEIIESCTBA B
a’pOOHBIX U aHAIPOOHBIX YCIOBHUSAX.

34. KaxoBbI ONTUMAJIBHBIE YCIOBUS PA3JIOKEHNS] MOUEBUHBI MUKPOOPTaHU3MaMH ?
35. HazoBute ¢amMunuio y4€HOro, OTKPBIBIIETO SHEPTETUYECKUH MpoIlecc,
Ha3BaHHBIM XCMOCHUHTE30M.

36. B uém 3akmouaercs npoinecc HuTpupukauuu? M3 kakux aByx (a3 oH cocTo-
ut?
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37. KakoBbl OTIMYUTENBHBIE OCOOCHHOCTH ACCUMMISIIMOHHOTO M JUCCUMUIISIIH-
OHHOTI'O [POLIECCOB BOCCTAHOBJIEHUS HUTPATOB?

38.  Pa3smepsl moTeph MOJICKYISIPHOIO a30Ta M3 MOYB B PE3YyJIbTaTE MPOLIECCA HUT-
puduKanny.

39. Hazosute nambonee pacnpocTpaHEHHBIE CBOOOTHOXHBYIIHUE a30T(PUKCHPYIO-
e OaKTepuu.

40. UYeMm oTiamyaroTCs CBOOOJHOKHUBYIIHE a30TPUKCHpYIONIHE OaKTEpUU OT acco-
ITUATUBHBIX a30T(PUKCATOPOB?

41. CuMmbuoTtnueckue a30ThUKCATOPHI U UX POJIb B HAKOIUICHUH a30Ta B IIOYBC.

42. Kak Ha3pIBacTCs Ipenapar, OCHOBaHHBIM Ha MCTOIB30BAHUN CHMOHMOTHYECKUX
KJIYOCHBKOBBIX OaKkTepuii?

43. Jlaiite oOlIy10 XapaKTEpUCTHUKY KPYyTrOBOPOTa a30Ta U POJIb MUKPOOPTAaHMOB B
9TOM IIpOLECCE.

44. KakoBo 3HaueHUE (PUKCALIMU MOJIEKYJSIPHOTO a30Ta JJIsl paCTEHUN?

45. Ha xaxue sTanbel MOXKHO MOAPA3AEITUTH MPOLECC MUHEPANNA3AUNUNA a30Ta MHUK-
poopranu3mMamMn?

46. B yem 0coOEHHOCTH aMMOHH(DULUPYIOIINUX OAKTEPHA?

47.  O0pacuute otanure 1 ¢azpl HUTpUPUKaLUK oT 2 ¢pa3zsl. OCOOEHHOCTH TETEPO-
TpodHOI HUTpUUKaLuu. J[aliTe XapaKTEPUCTUKY HUTPUPHULMPYIOIUX OAKTEPHA.
48. B ugem cymHocTh nporecca gcHuTpuukanuu? Kakue MUKpOOPTaHU3MBI OCY-
UIECTBJISIOT 3TOT IPOLECC U IPU KAKUX YCIOBUSAX?

49. IlpuBenurte NpUMEPHI IPOLECCOB, IIPH KOTOPBIX a30T LIEPEXOAUT B COCHUHE-
HUSI, HEJAOCTYIIHBIE JIJIsl PACTCHUH.

50. KakoBo 3HaucHHC CBOOOIHOKHUBYIIUX U CUMOHMOTHYCCKUX a30T(HUKCHPYIOITUX
Mukpoopranu3moB? [lpuBeaute npumepsl CBOOOAHOKHUBYIIUX MHKPOOPTraHHU3MOB,
yCBanBarOUIUX a30T.

51. B 4em 0coOEHHOCTH acCcOLMAaTUBHOM a30T(UKCALMN U KAKHE MUKPOOPTaHU3MBI
€€ OCYLIECTBIISIIOT?

52. Kakwue pacTeHusi BCTyNnalmT B CUMOMOTHYECKHE OTHOLIEHHUS ¢ a30T(PUKCUPYIO-
MU OaKTepUsIMU?

53. Kakumu cBoiicTBamu 00nagaroT KiTyOeHbKOBBIE OakTepun?

54. B dem ocobeHHOCTH OMoXxuMuHM azoTdukcannu? Ha kakue cTaguu MOXKHO pas-
JEIUTh NPOLECC BOCCTAHOBJICHHSI MOJIEKYJISIPHOTO a30Ta 10 aMMHUaKa?

55.  Kakue rpynnbl MHKpOOPTraHM3MOB CYIIECTBYIOT 3a CHET JHEPIUU, BBIICISIO-
nieics Npyu OKUCIEHUN HEOPraHUYECKUX COCAMHEHUN cepbl?

56. HazoBuTe OCHOBHBIE HampaBIeHHUs TpaHCHOpMAIIUK COCTUHEHU CEPHI B MMOY-
BE.

57. B kakux ¢popmax pochop MoxkeT HaXOTUTHCA B MOYBE?

58. B kakux gocTymHBIX 11 pacTeHuid (popmax mpucyTCTByeT B mouBe hochop?
59. Kakue BHUIBI OakTepuil yyacTBYIOT B TpaHC(OpPMAIlMU COETMHEHUN Kejie3a B
nouse? OxapakTepusynTe 3TH OAKTEPHH.

60. B dem 0cOOEHHOCTH MUKPOOHOJIOTUYECKHUX MPEBPALICHUN COeTUHEHNN Kallns?
61. Kakue npouecchl pacnaja MUHEPAJIOB, COACPKAIIUX KAUIHM, UIYT C YYaCTHEM
MUKPOOPraHU3MOB?

62. llpuBenure mpUMEPHl XUMHUYECKUX PEAKIMIl, OCYIIECTBISIEMBIX MHUKpPOOpTa-
HU3MaMH pacCMaTPUBAEMBIX TPYIII.

27



63. XapakTepucTHKa U OCOOEHHOCTH MHMKPOOPTaHHW3MOB, YYacCTBYIOIIMX B Ipe-
BpallleHUsX cephl, (hocopa u Kanus.

64. KakoBo 3HaueHue MpOIECCOB NMpeBpalleHus coenunenuii pocdopa, cepsl, xe-
Je3a U KaJlHs B IPUPOAE U KU3HU YEIIOBEKA.

TecTOoBBIE 3aJaHuA
TecToBBIE 3aJaHUdA 110 TEME ((YCTpOﬁCTBO MHUKPOCKOIIa 1 TEXHUKA MUKPO-

CKONMPOBAHUSA 0AKTEPUAIbHBIX IPENapaToB)
Hanuwiume nomep npagunbhozo omeema:

1. K MexaHnyecKoi 4aCTH MHKPOCKONA OTHOCUTCH

l. OKYJISIp

2. KOHJICHCOP

3. MaKpOBHMHT

4. PEBOJIBBEPHOC YCTPOUCTBO C OOBECKTHBAMHU

2. ITo nyiuHe BOJIHBI U TUIY HCIIOJIB3YEMOTI0 M3JIyYeHUs] COBPEMEHHbIEe
MHKPOCKONDI J€JATCH Ha:

L. CBETOBBIC U JJICKTPOHHBIC

2. CBETOBBIE€ U TEMHOIIOJILHBIE

3. (ha30BOKOHTPACTHBIE K TEMHOMOJIBHBIE

4. DJIEKTPOHHBIC 1 MEXaHUYECCKUE

3. Da30BO-KOHTPACTHAS MUKPOCKOINIMSA OCHOBAHA HA:

1. YMEHbIIICHUH UHTEHCUBHOCTH OCBEILICHUSI IIperapaTa 3a CUeT OIlyCKaHUs
KOHJICHCOPA U CY>KCHHSI ThaparMsl

2. MIPCBPAIICHUH ONTHYCCKUMHU CPEICTBAMHU (ha30BbIX KOJICOAHUN B aMILIN-
Ty AHbBIC

3. OTCCYCHHH IIPOXO/IALIETO CBETA U BU3YaIM3aI[MN OOBECKTOB B PaCCEsH-
HBIX JIy4ax

4. MOJISIPU3ALMH ABYX JTy4el BO B3AMMHO NEPNEHINKYJIIIPHBIX MIIOCKOCTAX

4. TeMHOIOJILHA MHKPOCKOIIMA OCHOBAHA HA:

1. CIOCOOHOCTH HEKOTOPBIX BELIECTB U3ITyYaTh CBET MPU BO3AEHCTBUH KO-
POTKOBOIHOBOTO U3IIy4YCHUS

2. YMEHBIIIEHUH UHTEHCUBHOCTH OCBEILICHUS IIpernapara 3a CUeT ONyCKaHHUs
KOHJIEHCOPA U CYKEHHS ThadparMel

3. MPEBPAIICHUH ONTHYECKUMHU CPEACTBAMU (ha30BBIX KOJIEOAHU B aMITITU-
TyAHbIE

4. OTCEUYEHHH MPOXOIAIIETO CBETA M BU3YyaIU3aIl[M1 OOBEKTOB B PacCesH-
HBIX JIy4ax

S. JIroMHHecHeHTHAsE MUKPOCKOIIHA OCHOBAHA Ha:

L. CHIOCOOHOCTH HEKOTOPBIX BELIECTB U3Iy4aTh CBET MPU BO3ACHCTBUH KO-
POTKOBOJIHOBOI'O M3JIy4YCHUS

2. MPEBPAIICHUH ONTHYECKUMHU CPeACTBAMU (ha30BbIX KOJIeOaHUMN B

3. aMIUTUTYTHBIC

4. OTCCUCHHUU MTPOXOJSILECTO CBETa U BU3yalnu3alur oObEKTOB B paccesiH-
HBIX

5. JIy4ax

6. MOJIAPU3ALMH ABYX JIyU€H BO B3aUMHO NEPIECHIUKYIISPHBIX [IOCKOCTAX
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6.

HpH HCIIOJIB30BAHUU I/IMMepCI/lOHHOﬁ CUCTCMbI MHUKPOCKOIIA pa3pe-

HIAIIAA CIIOCOOHOCTD:

1. MOBBIIIACTCA;

2. MMOHMKACTCS;

3. HE U3MEHSETCS;

7. JIJIfl IPUTOTOBJIEHUS MPENAPATOB *KUBBIX 0aAKTEPUH UCIOJIb3yeTCHA:

1. MeTOo/1 PUKCUPOBAHHBIX OKPAIICHHBIX MPETapaToB;

2. METOJ pa3aBICHHON KaIlIu;

8. EnuHuna uzMepeHusi pa3MepoB 0AKTePHAIbHON KJIETKH:

I. MHJUTAMETP;

2. HaHOMETD;

3. MHKPOMETD;

9. Mexkay MMMEpPCHOHHBIM O0BEKTHBOM MHPOCKONA W NpenaparoM
HAXOUTCSH:

1. BOJIA;

2. KEIPOBOE MACIO;

3. BO3YX;

10. MakcuMajbHas pa3pelianuias cnocoOHOCTL CBETOBOI0 MUKPOCKO-
1a COCTABJISIET:

1. 0,4 MKM;

2. 0,2 MKM;

3. 0,5 MKM;

11.  Yro0bI onpeneuTs 0011ee YBEJIUICHUE MUKPOCKIIA, HEOOX0AUMO:

Pa3aCiInThb YBCIMYCHUC OKYJIIpd HAa YBCIINYCHUC 00BCKTHBA:
CJIOXKHUTb YBCIIMYCHHUC OKYJIAAPA HAa YBCIIMYCHUC O6T>€KTI/IBa;

12. yMHOXWTH yBCIHMYCHUC OKYJigpa Ha yBenmucHue oobekTuna;JIYUIIEE
N30bpaxenue npenapara odecre4uBaeT coOueTAHHE KO0 bEKTUB-OKYJISP»:
1. 40x24
2. 90x8;
3. 100x16;
13. OObexkTHBBI paccUMTAHbI HAa PadoOTy ¢ MOKPOBHBLIM CTEKJOM TOJI-
IIUHO:
1. 0,12 +£0,5 mm;
2. 0,17 +£0,1 mm;
3. 0,25+ 0,1 mm;
14. PaGouee yBeJMueHHE OKYJIsIpa:
1. 20 x
2. 5x
3. 60 x
Yemanosume coomeemcmeue:
15. Mukpockomn: YacTu MUKpOCKoONA:
l. MEXaHUYECKasl 4acTh a) LITaTUB
ONTHYECKAS YacTh b) 0OBCKTHUB

c) KOHJICHCOP
d)  mpenMeTHBIN CTONMK
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16. OO0BEeKTUBBI:
UMMEPCUOHHBIE:
CyXHE:

N —

17. OOBEeKTHBBI:
HMMCPCHOHHBIC
CyXHe:

DO —

18. BemectBo:

BO3yX:
KeJIPOBOE MAacJIO:

N —

19. Marepuanansl s
MHKPOCKOIIMPOBAHMS:

1. VMMEPCHOHHAS
AKUJKOCTb:

2. KpaCHUTEIIb:

20. OxpamuBanue
npenapara KpacureJb

1. byKCcHH:
2. METHJICHOBBIH cu-
HUN:

21. Kpacurean no xu-
MHUYECKOH CTPYKTYpe

1. OCHOBHBIE:

2. KHUCJIbIE:

22. MeToabl OKpacKu:
l. IIPOCTHIE:

€) OKYJIAp

f) TyOyC
YBeinyeHus:
a) x 8

b) x 20

C) x 40

d) x 90

c) x 100
MapxkupoBka:
a) HI

b) Ol

c) MU

d) HET CIICIIMAIbHON MapKUPOBKHU

C) YCPHOC OIIOACBIBAOIICEC KOJIb-

IToka3zarenn NnmpeJIoMJICHUA TIOKa-

3aTeib:
a) 1,48
b) 1,0
c) 1,33
d) 1,515
BemectBa:
a) dbykcun
b) BOJA

c) KEeJIPOBOE MAacCJIo
d) METHUJIEHOBBIM CUHUM

Bpems:

a) 1 MuH
b) 2,5 MUH
c) 30 cex
d) lu

Ha3BaHue kpacureJs:

a) HEUTPaJIbHbIA KPACHBIN
b)  kucibli Pykcux

C) IPUTPO3UH

d) dbayopectuH

€) byKcuH

f) METUIICHOBBIM CUHUHI
Kpacurean:

a) dyxcun
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HBIC:

auddepeHunpoBan- b)  MeTWJIEHOBBIN CUHUI

C) ¢ykcuntrenuuan  PUOIETO-
BBIN
d)  renumman pUONETOBBIN

Yemanoeume npasuibHyro HOC1e008AMETbHOCHb:

23. TexHuKAa NPHUTOTOBJICHHS NPENapaTa «B Pa3JaBJICHHON KaIie»:
1. HAaHECTH Ha MPEIMETHOE CTEKIIO KATUIIO BOJIBI;
: MOKPBITh MIpENapaT MOKPOBHBIM CTEKJIOM;

3. BOJIM3U FOPEIKU BHECTU OAKTEPHOIOTHYCCKOM UTIION KIICTKH

4. MUKPOOpPTaHU3Ma B KaIlIlO BO/JIBI;

24. TexHMKa NPUTrOTOBJICEHUS mMpenapara, GUKCUPOBAHHOIO OKpAallleH-
HOTO:

L. 3a()MKCUPOBATH Mpernapar B MJIAMEHU TOPETIKH

2. HaHECTH Ha MPEIMETHOE CTEKIIO KATUTKO BOAbI

3. 00€3KUPUTH IPEAMETHOE CTEKIIO CMECHIO CITUPTA C 3PUPOM

4. BOJIM3HM TOPEIKA BHECTH B KAaIUIIO BOAbl OAKTEPUOIIOIMYECKOW HIION
KJIETKH MUKPOOPraHHu3Ma

5. OKPaCHUTh MPEIAPAT KPACUTEIEM

25. TexHuKa MUKPOCKONMUPOBAHUSA GUKCHPOBAHHOTO OKPALIICHHOTO
npenapara:

l. OITYyCTUTH B KEJAPOBOE MACIO HMMEPCHOHHBIA 0ObCKTHB

2. HOJIHATH KOHAEHCOP

3. C IIOMOIIBI0 MHUKPOCKOTIA HAWTH N300pakCHIE 0OBEKTA

4. C TIOMOIIBI0 MHEKPOCKOTIA YETKO CHOKYCHPOBATH OOBCKT

TectoBbie 3anaHud 110 TeMe «Mop@o10rus U yJIabTPACTPYKTYPa MHKPOOP-

raHu3mMoB»

Hanuwume HoOMEp npasulbHOcO oneema.

Ha

meo RPN =LA LLDND =N BRE LN ==

B ocHOBe TOKCOHOMUM OAKTEPHUH JICKUT U3yUeHHE

UX MOP(OJIOTHU U OHOXUMUYECKUX CBOMCTB

HaJIMuusl TOKCHHOB

COCOOHOCTH 00Pa30BBIBATH CIOPHI

WX NATOT€HHBIX U BUPYJIEHTHBIX CBOICTB

CrpenTo0anmn/uIbl B MA3KAX PacnoJiaraloTcs

IpO3AbEBUIHBIMU CKOIUJIEHUSIMHU

HEMPaBUJIbHBIMU CKOILJICHUSIMU

LEMOYKAMHU

OJIMHOYHO

DWIOreHeTHYECKAS TAKCOHOMUSA 0AKTEPUIl CTPOUTCSH HA OCHOBE:
HBOJIIOIMOHHOTO POJICTBA U T€HETUYECKUX MPU3IHAKOB
MOPGhONTOTHYECKUX CBOUCTB

(bU3MOTOTUYECKUX CBONCTB

CEPOJIOTHYECKUX CBOKCTB

Imnupuyeckas kiaaccuukanus 6akrepuii (mo bepaxu) crpourcs

CHOBC:

9BOJHOIOHUOHHOTO pOACTBA U TCHETUYCCKHUX ITPU3HAKOB
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S.
IIEeHbI:
1.

PN O RPN =R LD =D =R WD

W N =

11.

o8]

12.

(o8]

13.

TOJILKO MOP(}OIOTHYECKUX CBOWCTB

TOJIbKO (PU3HONOTHUECKUX CBOWMCTB

COBOKYITHOCTH (DEHOTUITHMYECKUX MPU3HAKOB

IIpokapuoTHYecKHUe KIETKHU, B OTJIHYUE OT 3YKAPUOTHYECKHX, JIU-

aapa

ATOIIA3MBI

IIUTOTUIa3MaTUICCKOM MEMOPAHbI

prubocom

bynaBoBuanyw Gpopmy umMer0T

dby3o0akTepun

KOpUHEOaKTepuu

JUTLIOKOKKH

XJTaMUJUU

K npokapuoram oTHOCATCH

BUPYCHI

MPOCTENIINE

OaxkTepumn

rpuOkbI

CTadnji0KOKKH pacnoiaralnTcs

OJIMHOYHOE, OCCIIOPSA0YHO

LECIOYKOH

B BHJIC IIaKETOB 110 8-16

B BUJIC «BUHOTI'PAHOW I'PO3IH»

PobGepTt Kox oTkpbLI

OTKPBLJI IPUPOTY OPOKCHUS

MOJIYYWJI BaKLMHY TPOTUB OEIIEHCTBA

OTKpPBLI BO30YyIUTENS TyOEpKye3a

MOJIYYWJI BaKIMHY MTPOTUB CUOUPCKOM S3BbI

N.U. MeYHNKOB OTKPBLI

OTKPBLI NPUPOAY OPOKECHUS

OTKpPBLI BO30YyIUTENS TyOepKye3a

co3aan (GarorUTapHYIO TEOPUI0 UMMYHHUTETA

BBEII B TaOOPATOPHYIO MPAKTUKY MMUTATEIBHBIE CPEIIBI
Haudtoabuiee KOJIA4€CTBO BOJAbI B 0aKTEPUAX HAXOAUTCH B:
MOHHOM (ppakiuu

KPUCTALTNYECKOH popme

CBOOOIHOM BUJIE

CBSI3U C KOJIOMAAMHU

Y rpamoTpuuaTeJbHbIX 6aKkTepuii 60see BbIpakeH
JUMONOJIUCAXAPUHBIA KOMIIOHEHT KJIETOYHOW CTEHKHU
JIATIOTTPOTEUHOBBIN KOMIIOHEHT KJIETOYHON CTEHKHU
MYPEUHOBBI KOMIIOHEHT KIIETOYHOU CTEHKH
¢dbochonUnuIHbI KOMIOHEHT KICTOYHOM CTCHKH
O0s13aTeIbHOI CTPYKTYPOH 0aKTEPHAIBbHOI KJIETKH SABJISETCS
¢bumbpun
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e

criopa
HYKJICOU]I
3epHa BOJTIOTHHA

14. Cnoco0cTBYyeT CIOPOOOPA30BAHUIO

1. HEIOCTATOK MUTATEIbHbBIX BEIIECTB

2. HaKOIIJIEHUE TIPOYKTOB OOMEHa

3. U3MCHCHHC PH

4. BCC MEPEUNCIICHHOE

15.  ¢opmbl 6aKkTepuii 00pa3yloTCs MO BJIAUSTHHEM

1. AHTUOMOTHKOB

2. KHCIIOT

3. HarpeBaHusd

4. OXJTAXKJICHUSA

16. OOpasywuascs Npu cnopoodpa3zoBaHUM JUNMUKAJIHUHOBAA KUCJI0TA
o0Hapy:KUBaeTCcs

1. B KOPTCKCE CIIOpP

2. NpOTOIIACTE CHOP

3. CIiopoIuiasme

4. JK30CIIOpHYyME

17.  OcHoBHO# GpyHKIHUEH Kancyabl 0aKTepuil IBJISCTCH:

1. 3ammmTa OT (parouuTo3a U aHTUTEI000pa30BaHUS

2. ydacTue B JCICHUHU

3. 3aIlUTAa OT XUMHUYCCKUX BO3ACHCTBUI

4. 3amuTa OT KOJICOAHUH TeMIICPaTyphI

18.  OcHOBHas PyHKIMSA NUTOIIA3MATHYCCKONH MeMOPaHbI

1. obpa3oBaHrue METabOOJIUTOB

2. o0pa3oBaHre TOKCUHOB

3. Y4aCTHEC B JbIXaHUH

4. y4acTHUC B MUTAHUU

19. s oxkpacku o Meroay I'pama ucmosib3yror

1. BC3YBUH

2. 5% pacTBOp CEPHOM KUCIOTHI

3. TeHI[MaH- (PHOJICTOBBIN

4. KapOOJIOBBIN (PyKCHH

20. BemecTBO Kancy.Jbl 0aKTepUil NPeACTABIEHO:

1. TIAKONICITHAOM

2. MYKOIIPOTCHHOM

3. MYPaMWIAUIEITUAOM

4. MYKOIIOJIMCAaXapua0M

21. I'1MKaHOBBIC LENMH KJIETOYHOM CTEHKH 0AKTEepHM NMPeCTABICHbI

1. MEeNTUIAMH 1-aTaHUHOM M JI- TTTyTAMUHOBOW KHCIIOTOH

2. N-aleTWITIIOKO3aMUHOM U N-allETUIMYPaMOBOM KUCIOTOM

3. JUITHKAJIUHOBOM KUCIOTOHN

4. IIMKOT'CHOM

22. IloaBH:KHOCTBH OaKkTepuii o0ecnedyuBaeTCs

BpallICHUCM KI'YTHKOB
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JBUXEHHEM PECHUYEK
JABUKEHHEM PuMOpHii
COKPAILLIEHUEM KIIETOYHOW CTEHKHU
23. baxkTepuu oTHOCATCH K

e

1. JyKapuoTam

2. MNpoKapruoTam

24. Muxkpockonuieckue rpudbl:
l. 3YKapHUOTHI

2. MIPOKApHUOTHI

25. Y mpoxkapuor:

1 o(OpMIICHHOE SIAPO

2 HYKJICOonJ,

3. HJIOCTIOPBI 00pa3yrOT OaKTCPUH:

4 HUTYATBIC

5. NaJT0YKOBHIHBIC

26. BbaxkTepuu nepeaABUralTcs ¢ IOMOLILIO:
1. HYKJICOna

2. JKI'yTHKOB

3. buMOpuit

27.  DJHAOCNOPHI OaKTEePHil MOrHOAIOT NPH:
1. racrepmu3almu;

2. aBTOKJIaBUPOBAHMH,

3. HarpeBanuu jio S0°C

Jonoanume:

28. MukpoopraHu3Mbl, HE HMCIONTUC UCTHHHOTO O(hOPMIICHHOTO sijIpa,
Ha3bIBAKOT-
cs

29.  IlapoBHUIHBIE KIETKH, COEAUHEHHBIEC B LIEMIOYKY, HA3bIBAKOT-
cs

30.  IllapoBuaHbie OakTEepuud B BHJEC BUHOTPAJHON TPO3AU Ha3bIBAKOT-
csl

31.  baktepnn, MOKPBITHIE KTYTHUKAMH IO BCEH MOBEPXHOCTH KIIETKH, HA3bI-
BalOTCS
Yemanoseume coomeemcmeue
32. Tum kaerkm: Kyero4Hble CTPYKTYpBI:
1. IYKAPUOTUYECKUN: a) sepHas MeMOpaHa;
2. MPOKaAPUOTHYECKHUN: b) MHUTOXOHJIPHH,
c) KJIETOYHAs CTEHKa
d) XPOMOCOMBI;
e) arnmapar ['oJb/Ku:
f) ME30COMBI
33. CrpykrypsI: DOYyHKIHU:
1. KJIETOYHAs CTCHKA; a) OCMOTUYECKHM Oapbep;
2. HUTOIIa3MaTU4YeCKas b) 3arac IMUTATeIbHBIX Be-
MeMOpaHa IIIECTB;
3. KarcyJja C) n30uparenabHas IPOHUIIAE-
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34. Crpykrypa:

1. SIIpO:
2. HYKJICOUI:

35. CrTpykTypbl 0aKTepuii:

1. KJICTOYHAs CTCHKA:

2. [MUTOIIa3MaTUICCKad
MeMOpaHa:

3. Karcyna:

36. Kokkn:

1 JUATIIIOKOKKH.
2. MOHOKOKKH:
3 capuuHa:

37. DopMa KJIETKHU

1. LIapOBUAHAsL:
2. MaJOUKOBUAHAA:
3. H3BUTAA:

38. Kokku:

1. MOHOKOKK:

2. CTPEHTOKOKK:
3. TCTPAKOKK:

4, capuuHa:

39. bakrepum:

1. capuuHa:

2. MHKPOKOKK:

3. Oamna;

4, Keae300aKTepust:
5. CITUPOXETa:

6. BUOPUOH:

7. CTaHIIOKOKK:
8. CIIUpHILIA:

MOCTb;

d) 3alMuTa OT MEXaHUYCCKUX
BO3JCHCTBHIM;

e) coxpanenue (GOpMbI KIIETKH;

f) 3alyTa OT IIE€PEChIXanus H
NEepPEyBIAKHEHUSA

CyOcTpyKTYpHBI:

a) MeMOpaHa ¢ opaMu;

b) SIIPBIIIKO;

¢  AHK;

d) XPOMOCOMEI;

XUMHUYECKHUH COCTAB:

a) OCIKH;

b) JIATINBI;

C) MYpPCHH;

d) [EJUTI0JI034;

e) XWUTUH,;

f) noJucaxapuabl

Bun 0akrepmii:

a) Azotobacter chroococcum;

b) Sarcina flava;

c) Clostridium butyricum,;

d) Micrococcus agilis
Bun 0akTepmii:

a) Micrococcus agilis;
b) Vibrio colera;

9) Bacillus mycoides;
d) Spirillum sp.;

e) Sarcina flava;
IlsiockocTy neJieHun:

a) oJHa

b) JBE

C) TpH

dopma KIETKU:

d) NaJIOYKOBUIHAA,
e) IapoBHUIHAS,

f) U3BUTAA,

g) HUTUaTas

Yemanoeume npasuibHyro noCc1€006aMENbHOCHD
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40.
HEeHTpY:

1.

2.

3.

4.

41.

el

Pacnosoxenne CTpyKTyp 0aKkTepuaibHOH KJIeTKH OT neprudepun K

HYKJICOW/T
ITUTOTUIa3MaTHIeCKass MeMOpaHa

Karcymia

KJIETOYHAsI CTEHKA

CreneHb U3BUTOCTH KJIETOK OaKTepPHid:

CIIUpOXETa

BUOPHUOHBI

CIIUPUILIBI

Kon4ecTBO )KITYTHKOB HA MOBEPXHOCTH KJIETOK OaKTepHii:
MOHOTPHX

MCPUTPUX

aoQgoTpux

Pa3mepsbl KJI€TOK MUKPOOPTaHNU3MOB:

JIPONIKH

BUPYCHI

OaxkTepumn

HpI/IMepHLIe TecThbl K TeMe «IIutanne MHUKPOOPTAaHU3IMOB»

Hanuwiume HOMED npasuibHO20 omeema:

SN ==

HY

.

NN =R LD =W N =

.

CTBHCM:

W=

Jliia 0akTepuil XapaKTepeH cnocod NUTAHUSA:

rOJIO(UTHBIH

rOJIO30MHBIN

aBTOTPO(HBIN

IIpy aKTHBHOM TPAHCNOPTE NMUTATEIbHBIX BEIICCTB B 0aKTePHAIb-

KJICTKY JHEPIrus:

3aTpaunuBaeTCs
HE 3aTpavyrBaeTCs

BBLJIETSETCS

Tpanc/iokasbl (1epMeasbl) 0aKTepuil paciooKeHbl B:
KJIETOUHOU CTEHKE

LUTOIJIA3MaTUUYECKOM MeMOpaHe

KarcyJne

JHEPru MUKPOOPTraHU3MbI MOJYYAOT B pe3yJbTaTe MPOLECCOB:
KaTaboan3Ma

OnocuHTEe3a

g y3un
BHek/ieTOUHOEe TepeBapuBaHue Yy 0aKTepuil NMPOMCXOIUT MO Jeii-

HHJI0(EPMEHTOB

HK30()epPMEHTOB

XeMOCHHTEe3 Y MUKPOOPTaHU3MOB OTKPbIT:
JI..IBaHOBCKUM

C.H.Bunorpajackum

JL.ITactepom
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7. ABTOTpPO(pHBbIE MUKPOOPTaHU3MbI UCIIOJIb3YIOT YIJIEPOA:

1. OPTaHUYECKUX COCAUHECHUN

2. CO,

8. MukpoopranusmbI-naparpodbl MCHOJAb3YIOT OPraHMYecKUil yriie-
poa:

1. J)KUBBIX OpPraHu3MOB

2. OTMEPILUX OPTaHU3MOB

3. MEPTBBIX U )KUBBIX OPTaHU3MOB

4. KUBOTHBIX OPraHU3MOB

5. PACTUTEBHBIX OPTaHU3MOB

Hononnume:

9. MHUKpPOOPraHu3Mbl, HUCIIOIB3YIOIIUE YIJIEPOJ OPTaHUYECKUX COCOUHE-

HHM, Ha3bIBAIOTCS
10.  Mukpoopranusmsel, HCIOJB3YIOIIME 3JHEPTUIO COJIHLA, HAa3bIBAKOTCS

11. TloctynneHue BEIIECTB B OAKTEPHAIBHYIO KJIETKY 0O€3 3aTpaThl 3HEPTHU
Y y4acCTHs MOJIEKYJI-IIEPEHOCUUKOB HA3bIBAETCS

12. Tun nutanus: Mukpoopranusmsbi:
l. XEMOOPIaHOIeTEPO- a) HUTpU(DUKATOPDI
Tpodus

2. XEMOJIUTOABTOTPO DU b) napaTpodbl

¢) IUaHOOAKTEPUHU
13. ®epMeHTBI: Jlokajiuzanus B KjIerKe:
1. TUAPOJIA3kI a) SHAO(PEPMEHTHI
2. OKCHAOPEAYKTAa3hl b) 3K30(1)epMeHTBI

Yemanoeume npasuibHyro nOC/1€006AMENBHOCH:

14. ConpepxaHue 3JICMCHTOB B COCTABC KJIECTOK MHKPOOPTaHHU3MOB (B
NMOpAAKe YOLIBAHMS):

1. dhochop

2. asoTr

3. cepa

4. yriepos

5. KeJne30

15. YcBoenue yrijiepoaHbIX rpynn MUHKPOOPraHu3MaMu:
1. CH;

2. CHOH

3. COOH

16. Hcnoab3oBaHMe NMUTATEIbHBIX BEIIECTB MUKPOOPraHU3MAMHU (sIB-
JICHHE THAYKCHH):

1. copOur

2. TJIFOKO3a

17.  YcBOeHHe NMUTATEJbHbIX BellleCTB MUKPOOPTraHU3MAMU:

1. MENTHBI

2. OelKn
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3. AMUHOKHUCIIOT

TecToBble 3anaHua 10 TeMe «MeTad0J1U3M MUKPOOPTraHU3MOBY
Hanuwiume nomep npasunvnozo omeema:
BuocuHTe3 BKIOYAET MPOLECCHI:
pacnajia BEeLIeCTB
CUHTE3a MaKpOMOJIEKYJT KJIETKH
OKHUCJICHUE BCIICCTB
D epMeHTBI — ITO:
HEHTpaJIbHBIC COCTUHCHUS
KHUCJIOTHI
OMOJIOTHYCCKUE KaTAIU3aTOPBI
K oxkcuaopeaykrazaM OTHOCHT:
ACTEPa3bI
DA/l
JIUTa3bl
IMpoueccsl OpokeHUsI OTKPBITHI:
N..Me4uyHUKOBBIM
C.H.BuHorpaacknm
JL.ITactepom
Bo30yauTenb cIAPTOBOrO0 OPOKCHUSA OTHOCUTCS K POaY:
Saccharomyces
Rhizobium
Clostridium
JpOsK:KU M0 OTHOUICHUIO K KHCJIOPOAY:
aHadPOOBI
a’poObI
(hakyJbTaTUBHBIE aHA3POObI
JIpOsKU MCTIOJIB3YIOT B KAUeCTBE MCTOYHHKA YIJIepo/a:

hali s e et i Bl D e AR el D el L A S ol el N D ol L el

KpaxMa
caxaposy
LEJUTIOI03Y
Bbakrepun poaa Clostridium umeror popmy:
IIaPOBH/IHY IO
U3BUTYIO
NaJI0YKOBH/IHYIO
9. JApo:x:Ku BepxXoBOro OposkeHHsl NMPUMEHSIIOT B MPOW3BOJACTBE NpPH
TeMIeparype:
L. 0
2. 6-10 °C
3. 14-25°C
10. Jpo:KH HH30BOr0 OpO:KeHHUsI NMPUMEHSIIOT B MPOU3BOJACTBE NPH
TeMmeparype:
1. 14-25°C
2. 6-10°C

3. 0°



11.  MoJoYHOKHC/IbIE DaKTepUH COPaKMBAIOT:

1. Kpaxma

2. JJAKTO3Y

3. JKUP

12.  MoJI0YHOKHC/IbIE DaKTePUH MPH KUNISTYEHUH:
1. norudaroT

2. HE ToruodaroT

13. B a3po0HbBIX YCJ0BHAX HEIII03Y PA3Jiarair:
1. Clostridium

2. Cytophage

3. Pseudomonas

14. B aHa’poOHBIX YCJI0BUIX HEJIII03Y Pa3jiarart:
1. Cytophage

2. Sorangium

3. Clostridium

15.  7KuMp OoKMCJIAOT:

1. Pseudomonas

2. Cytophage

3. Lactobacillus

Hononnume:

9. ABpOGHBIN OKUCIUTCIFHO-BOCCTAHOBUTEIIBHBIN MIPOIIECC, HAYIIUN C 00-
pazoBanueM AT®, npu KOTOPOM POJIb JOHOPOB BOJOPO/ia UTPAIOT OPTAaHHYCCKHUE
WM HCOPraHMYECKUC COCAWHCHHUSA, HA3bIBACTCS 1 KOTOpOM

pOJIb IOHOPA W aKLENTOPa BOAOPOAA UTPAKOT OPraHUYCCKUE COCIMHCHUS, Ha3bIBa-
eTCsA
10.  Tun M0JIOUHOKHUCIIOTO OPOXKEHHS, IPH KOTOPOM 00pa3yercsi TOJIBKO MO-
JOYHAas KHCJIO-
Ta,HA3bIBACTCS
11.  Tun MOAOYHOKHCTIOTO OpPOKEHHUS, TP KOTOPOM, KPOME MOJIOUHON KHC-
JOTHL, o0pasyroTcs Opyrue TPOIYKTBHI, HAa3bIBAETCS

12. MacissHoOKuUCHblE OakTEepUu THIPOJIM3YIOT Kpaxmall Ioj JAeUCTBHEM
¢dbepmenTa

13.  Mono4HOKHCIIOE OPOKEHHE B CEJIBCKOM XO3SMCTBE MCHOJB3YETCS MPU
IPUTOTOBICHUH

Yemanoeume coomeemcmeue:

22. IIpouecc: Boixox dHepruu:
1. OposKeHue a) 2ATO
2. OKHUCJICHUE b) 8 ATD
¢) 36 ATO
d) 38 AT®
23. bakTepuu: DopMa KIETKHU:
1. MOJIOYHOKHCJIBIC a) KOKKOBUIHAs
2. MACISIHOKHYIIEIE b) NMaTOYKOBHUIHASA

39



24. bpo:xenue:
1. CIIMPTOBOC
2. MOJIOYHOKHCJIOE

25. bpo:xenue:
1. CITUPTOBOC
2. TTALECPUHOBOC

26. MMKpPOOpPraHU3MbI:

1. Saccharomyces cere-
visiae
2. Clostridium butyricum

27. bpoxenue:
l. CIIMPTOBOC
2. MacCJISIHOKHUCIIOC

28. MMKpOOpraHHu3MbI:

1. MAacCJITHOKHCIIBIE Oak-
TEpUHU

2. MOJIOYHOKHCIEIE Oak-
TEpUHU

3. JPOKKHU

29. PazjioxkeHne e IKJI0-
3bI:

1. aspobOHOe

2. aHa’poOHOe

30. Pa3jioskeHue Le/LIHJI0-
3bI:

1. a’poOHOE

2. ana’poOHoOe

c) H3BUTAsA
DJIeKTUBHbBIE YCJIOBHS:

a) aHa’POOHBIC YCITOBUS
b) HaJIM4YHUe Kpaxmaia
C) HaJIM4YHE caxapa

d) KHucaas cpeaa

e) nacTepu3anys

f) cpela HeWTpaJibHas
pH:

a) 4,0-5,0

b) 8,0

c) 5,0-7,0

d) 3,0-4,0

3anacHble BellleCTBA B KJIeTKe:
a) KU

b) rpanyJesa

c) TJIUKOT€H
KoHeuHble IPOAYKTHI:
a) C,H5;0H

b) H,

c) CO,

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

ICcCTB

IIpouneccsnr:

a) MOJIOYHOKHCJI0€ OpOXKEHNE

b) OpoXxeHHe TMEKTUHOBBIX Be-
c) COUPTOBOE OPOKEHUE

d) OpoxeHue Kpaxmania

e) MacCJISTHOKHCIIO€ OPOKEeHUE

f) OpOoKeHHE KIETYaATKH

g) OKHUCJIEHUE KIIETYATKA

KoHeyHble IPOAYKTHI:

a) STUJIOBBIA CIUPT

b) BOJA

c) YIJIEKUCIIBIN Ta3

d) OpPTaHUYECKUEC KUCIIOTEBI

€) BOJIOPOA
MuxKpoopraiusmsi:

a) rpuObl MUKPOCKOTMYECCKUE

b) OaKTepuu
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c) AKTHHOMUIIETHI
d) JPOXKKHA

31. bpoxenue: IIpuMeHenue:
l. MAacCJISTHOKHUCIIOE a) Macioaeiie
2. MOJIOYHOKHUCJIOE b) CHJIOCOBAHHUE
C) MPOU3BOACTBO ChIpa
d) MOYKa JTyOOBOJIOKHUCTBIX
pacTeHu
e) IIPOU3BOJICTBO MaCJISTHOU
KHCJIOTEI

Yemanoeume npasunvuyro nocnedosamensvrnocmon:
32. @DepMEeHTHI YJIEKTPOHTPAHCIOPTHOM Henu a3POoOHbIX OaKTepHii:

1 OUTOXPOM a
2 OAJL
3. UTOXPOM b
4, HAJL
5 UTOXPOM a3
6. ILUTOXPOM C
33. IIyru kaTabdo/mu3Ma y a3poOHbIX OaKTepHii:
l. JJICKTPOHTPAHCIIOPTHAA LICIb
. ukn Kpebea
3. myTh OMOaeHa — Meiieproda — Ilapraca
34. CoenuHeHmusi, 00pa3yliuecs B npouecce CIMpPTOBOro OPoKeHUs:
1. STUJIOBBIA CIIUPT
2. HUPOBHHOTPAIHAs KUCJIOTA
3. YKCYCHBIN aJIbJCT U/
35.  JTanbl 23p00OHOI0 Pa3jI0KEeHUS KICTYATKH:
1. THAPOIH3
2. OKHCJICHHUEC
36. JdTanbl Pa3jioKeHUus1 KPaxmajia MACJAIHOKHCIbIMUA OAKTEPUIMM:
1. OpokeHUu
2. THAPOIH3

37. I'pynnbl 6akTepuii pa3jin4yHOl KHCI0TOYCTOMYMBOCTH:
1. MOJIOYHOKHCIIBIC

2. THUJIOCTHBIC

3. MAaCISITHOKHCIBIC

38. IIpomeccsl kaTaGo0aM3Ma ¢ Pa3JIMYHBIM BbIX0I0M JHEPIHM:
1. CIIUPTOBOEC OPOKEHUE

2. OKHCJICHHEC LICJIIHI03bI

3. HUTPATHOC JIbIXaHHE

39. Coeaunenmus, o0pasywiuecs B npouecce OpoxeHUs HeJLUTI0JI03bI:
1. TIII0KO3a

2. MacligHasi KHCJIoTa

3. MAPOBHUHOTPaJHAs KHCIIOTA

4. euoouosa
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TecToBble 3aganus mo reme Pojb MHUKPOOPraHu3MoB B KPYroBoporte co-

e[IUHEHUH a30Ta, cepbl, pocdopa U Keae3a

Hanuwume HOoMep npasuibHO20 omeema:

1. AMMoHNpHUIMpPYIOLIHE DaKTEepUH:

1) Bacillus mycoides

2) Azotobacter chroococcum

3) Lactobacillus bulgaricus

2. IIpoaykTbl aMMoHHpUKAIIMH 0€JIKOBBIX BelIeCTB B A3POOHBIX YCJ10-
BHUSIX:

1) CEPOBOIOPOS

2) aMMHaK

3) MOJIOYHAs! KUCTIOTa

3. Ipoaykrel aMMoHM(puUKANNH OCJIKOBBIX BEHIECTB B aHA3POOHBIX
YCJIOBHAX:

1) TIULEPUH

2) KaJE€BEPUH

3) cyJibaTsl

4. IMpoaykTel aMMOHU(PUKAIUN MOYEBHHDI:

1) WHIOJ

2) aMMHaK

3) CyJIb(aThI

5. IIpouecc ammoHupUKANUN:

1) OKHCJICHHE aMMHaKa 10 HUTPUTOB

2) MUHEPAIIM3AIUS a30TCOAEPKALIMX OPraHUYECKUX COCAMHCHHU 1O MU-
HEpaJIbHOIO a30Ta

6. CoennHeHusi, HCNOJIb3YyeMbl¢ aMMOHUpUKATOPAMMN:

1) IIEKTUHOBBIE BEIIECTBA

2) Oenku

3) LEJUTF0I03a

7. OrpuuaresibHOe 3HaYeHNe HUTPU(UKALUY B NI0UBeE:

1) aacopOLUs MPOIYKTOB HUTPU(PUKAIIUY TOYBEHHBIMU KOJUTOUAAMU

2) BBEIMBIBAHUE MTPOTYKTOB HUTPUPUKALIMH

8. Ipu okMCIeHHH AaMMHAKa B HUTPUT U HUTPUTA B HUTPAT HUTPHU-
(¢puxaropsl moyyarT:

1) azor

2) SHEPTHUI0

3) KHCIIOPO

9. IlepBas ¢a3za Hurpupuxkanmm:

1) OKHUCJICHUE a30THCTON KHUCJIOThI

2) OKHUCJIEHUE aTMOc(epHOro azora

3) OKHUCJIEHUE aMMHAKa B a30TUCTYIO KUCIOTY

10. Bropas ¢a3a auTpupukanuun:

1) OKHCJICHUE aMMHAKa B a30TUCTYIO KUCIOTY

2) OKHUCJICHUE a30TUCTON KHCJIOTHI B a30THYIO

3) ACCUMWJISIIIUA aTMOC(EPHOro a30Ta

11. TlonoxuTtesbHOe 3HAYEHHE HUTPU(PUKALHMHU B NMOYBeE:
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1) NEePeBOJ TPYAHOJOCTYITHBIX cOeAUHEHNN Pocdopa B AOCTyIHBIE pacTe-
HUSM (DOPMBI

2) 3aKperIeHHEe a30TCOAECPKAIUX COEAUHEHUH B TTOYBE

12. OTpuuareJbHOe 3HAYEHHE IEHUTPHUPUKALMH B MIOYBeE:

1) HAKOIJICHHE MAHEPAIBHOTO a30Ta

2) [IEPEXO]T HUTPUTOB B MOJIEKYJISIPHBIA a30T

3) HaKOIUICHUE OPTraHUYECKOro a30Ta

13. HMcTo4yHMK yrjepoaa, ucnojib3yeMblii HUITPUPHUKATOPAMMU:

1) III0KO3a

2) YIJIEKUCTIBIN Ta3

3) HEJUII0JI03a

14. BbIXxoa 3Hepruy NPU HUTPATHOM JABIXAHUM:

1) OoJbIIIe, YeM IIPU OPOKCHUH

2) MEHBILIE, YeM MPU OPOKEHUU

3) KaK MpH JbIXaHUU

4) KaK Ipu OpoXKeHnn

15. bakrepum — AeiicTByWOIlee HAYATO0 B 0aAKTepMAJILHOM INpenapare
«pHu30TOPhPHUH»:

1) a30TO0aKTEP

2) KIIyOCHBKOBBIC OAKTEPHH

3) MOJIOYHOKHCIIBIC OaKTCPUH

16. AccouuaTuBHbIE OAKTEPHUHM HAXOAATCS:

1) Ha [I0BEPXHOCTH KOPHS PaCTCHHUIA

2) B KJIIyOCHBKAX

3) B I10YBE

17. bakrepuajbHbIi npenapar, AeicTBYOUUN 3(PPCKTUBHO B 3amlIu-
LIEHHOM I'pyHTe:

1) pu3oTOp(HH

2) HUTPAruH

3) a30TO0aKTEpUH

18. BakxkrepHaJbHBIH Npenapar, AeHCTBYIOWHNH 3(PPEeKTUBHO B OTKPbI-
TOM I'pyHTe:

1) puzoTophun

2) a30To0aKTepUH

19. 3oHa KOpHS pacTeHH, I/ie Pa3BUBAKTCA MUKPOOPTAHU3MBbI:

1) puzocdepa

2) ¢dumnochepa

20. TIToBepXHOCTH KOPHSl PACTEHMIl, HA KOTOPOH Pa3BHBAITCH MHUKPO-
OPraHN3MbI:

1) pasocdepa

2) pHU30ILIaHa

3) dbunnochepa

Hononanume:
21.  TpaHchopmalusi azoTcoaepKalluX OPraHUYSCKUX COCIWHCHHM, HEIO-
CTYIIHBIX pacTCHUSIM, B aMMOHUHHYIO bopmy Ha3bIBACT-
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22.  IlepeBon MunepanbHbIX (GOpM a30Ta B O€JOK IIa3Mbl MUKPOOHBIX KJie-
TOK
23.  Has3bIBacTCH

24. YcBoenue OaKkTepuAMU MOJICKYJISIPHOTO a3oTa Ha3bIBACTCA

25. BoccraHoBjieHHE HUTpPaTOB B MOJCKYJSIpDHBIM  a30T  Ha3bIBACT-
cst
26.  baxrtepun, pukcupyromme a3oT B KIyOCHbKaxX pacTCHUM, HA3BIBAIOTCS

27.  baxTepuanbHBIN Npenapar, rae AeicTByolIee Haualo KI1yOeHBKOBBIC
OaxTepuu, Ha3bIBACTCS

28.  bakTepHalbHBIN Npenapar, rie AeHCTBYIOLIEe Haualo a30To0aKTep,
HAa3bIBACTCSA
29. Okucnenne aMMHaka B HUTPUT HA3bIBAETCS

30. OKuCIEHNE HUTPUTA B HUTPAT HA3bIBACTCS

31. MuKpoOpranu3Mel 30HbI KOPHS HA3bIBAKOTCS

32.  Mukpoopranu3msl [IOBEPXHOCTH PACTEHUN HA3BIBAIOT-
cs
33.  MuKpoOpraHnu3Msl, 3aBEPIIAIOLINE MUHEPAITU3ALMIO OPTraHUYECKUX CO-
CJIMHCHUM, HAa3bIBAKOTCS
34.  OCHOBHBIC CBOWCTBA KJIyOCHBKOBBIX OaKTe-

puii
Yemanosume coomeemcmeue:
35. MHUKpOOpPraHu3MbI: HUcrounuk yriepona:
1. HUTPUPUKATOPBI a) TIFOKO3a
2. azoTdukcaTopbl b) VIJIEKUCTIBIN ra3
c) MaHHUT
d) LEJUTI0JI03a
36. MMuUKpPOOPraHM3MbI: HcTounuk a3ora:
1. aMMOHHU(UKATOPHI a) aMMHaK
2. HUTPUPUKATOPHI b) Oenoxk
3. JTEHUTPU(PUKATOPHI c) rymyc
d) HUTpaT
e) MOYEBHHA
37. MHKpPOOPraHU3MbI: HUcrounuk azora:
1. Hurtpudukarops! 1-daszbl a) a30T MOJICKYJISIPHBI
2. Hutpudukartops! 2-¢azbl b) aMMHaK
3. A3zotdukcatopbl c) HUTPUT
d) HUTpat
38. IIpouecc: bakrepun:
1. a30TuKcaus a) Bacillus mycoides
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HUTpUDUKaIISI b) Clostridium butyricum

aMMoHudUKaIms c) Azotobacter

d) Nitrosomonas
Ipouecc: KoneuHble NpoayKThI:
aMMOHUBUKATIISA a) HUTpAT
HUTpUUKaIII b) KaJIeBEepUH

c) CEpOBOJIOPOL

d) aMMHaK

€) HUHI0JI

f) CKaToJa
IIpouecc: KoHeuHble IPOAYKTHI:
HuTpudukanus 1-dassl a) a30T MOJICKYJIIPHBIit
Hutpudukanus 2-dasel b) HUTpaT
JTEeHUTPUPUKAITISI c) MOYEBHHA

d) HUTPHUT
I'pynnel  asor¢ukcaro- BakTepnn:
acCOILMaTHBHBIE a) Clostridium
CBOOOHOXKHMBYILIHE b) Azospirillum
CUMOHMOTHYCCKHUC c) Azotobacter

d) Frankia

e) Rhizobium

Yemanoeume npasuibHyro nOCN1€006AMENbHOCHb:

41. DJTanbl KPYyroBopoTa a3ora:

1. HUATpUQUKALTISA

2. JCHUTpUpUKAIUS

3. aMMOHHU(pUKALUA

4. azoTdukcarus

42.  Jrtanbl aMMOHHpUKAIUH OesIKa:

1. THAPOIH3

2. JI€3aMUHUPOBAHUE aMUHOKHUCIIOT

3. TpaHcopMmalus yriiepoaHbIX OCTATKOB

43. A3oTcoaep:Kalue CoOeIMHEHHs B Mpouecce TMCCUMHUJISITOPHOM Je-
HUTpUGUKA HHU:

1. NO,

2. N

3. NO;

4. NO

44. Jrtanbl UHQUUMPOBAHNUS PACTCHUA-XO3AHHA KIYOeHbKOBBIMH (0aK-
TEePUSMU:

1. crielnuPpuyYecKkoe UCKPUBIICHHE KOPHEBBIX BOJIOCKORB

2. oOpa3zoBaHu€e HH(PEKIIMOHHOW HUTH

3. pacipocTpaHCHUE KICTOK PU300UM B LIUTOIIA3ME KJIETOK paCcTCHUS-
XO03sHHA

Hanuwiume HOMep npasuibHO20 omeema.
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45. OkuHC/IeHHe HEOPraHHYEeCKUX COeIMHEHUI cepbl OCYIEeCTBJIAIOT
O0akTepuu:

1. TuoHOBBIE OaKTEPHH

2. Mukomna3msl

3. Kenezobakrepuu

4. Hutpudukarops

46. AKTHBHBIMH OKHCJIUTEJISIMH BOCCTAHOBJICHUSI COCJMHEHHH cepbl
SIBJISIIOTCSL OAKTEpHH POIOB:

1. Thiobacillus

2. Beggiatoa

3. Nitrosomonas

4. Clostridium

47. TuoHoBble 0aKTepHUH BIiepBbIe BbIAEIMNJI:
JL.ITacTep
M.benepunk
C.H.Bunorpaackunii

Bbaxrtepuu poaa Thiobacillus sBasirores:

OOJUTaTHBIMU XEMOOPTraHOTpodamMu

(haKyJbTaTUBHBIMU XEMOJUTOTeTEPOTPOhaMu

OOJIMTaTHBIMU XEMOJINTOABTOTPOhaMu

OnHoKkIeTOYHBIC OCCIBETHRIC CCPOOAKTEPUH TIPEICTABIICHBI POIAMM:

Bacillus

Achromatium

Pseudomonas

Thiospira

K MHOTroK/J€TOYHBIM 0€CHBETHBIM (HUTYATBHIM) CEPOOAKTEPHUAM OT-
HOCSTCH MUKPOOPraHu3Mbl PO/10B:

1. Clostridium

2. Klebsiella

3. Beggiatoa

4. Thiothrix

49. bakrepuu, BbI3bIBAIOLIME BOCCTAHOBJIEHUE CY/JIb(AaTOB, OTHOCATCH K

U N —

S e

&
g

poay:
1. Desulfovibrio
2. Thioploca
3. Desulfotomaculum
50. docdop B nmouBe coaep:KUTCA B popmax:
1. NEePBUYHBIX MUHCPAJIOB
2. docdaron
3. KaJIbIIUTa

Koutpoasnas paéora «lluraTejbublie cpebl U METOAbI CTEPUITU3ALMID).
buaer Ne 1
1. [loueMy HaTypajbHble Cpebl MAJIONPHUTOAHBI JJI1 H3y4YeHUA (HU3UOJIOTHU
MUKPOOPraHU3MOB?
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2. Kaxk moapaszaensroTcst mutaTeabHbie Cpebl 0 HHU3MIEeCKOMY COCTOSHUIO (KOH-
CUCTCHIINU)?

3. C kaKoii LeIbi0 B MUKPOOHOJIIOTHIECKOM MPAKTUKE NCIOJIB3YIOTCS JIEKTHBHBIC
cpeasi?
4. Kakum cmocoOoM u MpH KakoM peXHMe CTEPHIIN3YIOT J1a0OpaTOPHYIO CTEK-
JSIHHY10 nocyny (damku Ilerpu, nuneTku)?
5. Kaxkoit MeToa IpUMEHSIOT B MUINEBON TPOMBIILICHHOCTH JJisi 00pabOTKH Ipo-
JTYKTOB, TEPAIONINX IIPU KUIIAUCHUU MUTATEIBHBIC BKYCOBBIC CBOMCTBA?

buaer Ne 2
l. Kakue o coctaBy cpeibl HCIIOJIB3YIOTCS JIJIsl TTOJIYYCHHS TPOTYKTOB >KU3HEIC-
ATEIBHOCTH MUKPOOPTAaHU3MOB (BUTAMUHOB, aHTUOMOTHUKOB U JIp.)?
2. Kakue 1mo KOHCHUCTEHIIMU TUTATENbHBIC CPEIbl UCTIONB3YIOT JJI1 HAKOIJICHUS
OroMacchl MUKpPOOPTaHU3MOB?
3. JIist yero B MUKpOOHOJIOrMYECKO MPAaKTUKE UCITONBb3YIOT MIIOTHBIE CPEIbl?
4. [Tepeuncnure METOIBI TEPMUYECKONU CTEPUIIA3ALIN?
5. B kakoM cityuae i CTepUIM3alry MUTATENbHBIX Cpel MPUMEHSIOT METOJT XO-
JOAHOU CTEPUIN3ALUU?

buier Ne 3
1. Kakue mo cocrtaBy cpenbl UCHOJB3YIOTCA [JIsl U3Yy4eHUs OOMEHa BEllECTB
MHMKPOOPIaHU3MOB?
2. Yro npencrapisier co0oi arap-arap 1mo XuMHICCKOMY COCTaBYy?
3. Jl1st 9ero B MEKpOOUOIOTHYECKOM IIPAKTUKE UCTIONB3YIOTCS KUIKHAE CPEIbI?
4. CriocobHa i macTepu3anus 00eCICUnTh CTCPUITbHOCTh MaTepuana? [louemy?
5. Kakum crmocobomM 0OBIYHO CTEPMIIM3YIOT MUKPOOHOJIOTUYCCKUEC TICTIIN, UTJIBI,
METAJUIMYECKUE IMHLETHI U Ap.7

buier Ne 4
1. K kakum no coctaBy cpegam otHocuTcess MITA (Msaco-nenToHHbBIN arap)?
2. Kakue mo KOHCHCTEHIIMM NUTATENIbHbIE CPEllbl MCMOIb3YIOT ISl BbIACICHUS
YUCTBIX KYJIBTYp?
3. Yro Takoe ¢pnamOupoBaHue?
4. Kakumu cnocobamu mpoBOAUTCS XOJIOAHASI CTEpUTU3AIUA?
5. Kaxoil MeTop crepunu3alvy HaubOJee HAJEKEH M IIHUPOKO UCIOJIb3YETCs B
1a60paTOPHON MPAKTHKE?

buier Ne §
1. Kak noapaznensiioTcsi MUTATENIbHBIE CPEJIbI IO COCTABY?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCSA AJ BbIpalllMBAHUS MUKPOOPraHU3-
MOB, HCIIOJIB3YIOILINX OpraHu4eckue Gopmsl azoTta?
3. Kakue ymioTHUTENN HCIOAB3YIOT 71l NPUTOTOBIICHHS IUNIOTHBIX Cpen’?
4. YeM cTepuiauzaiiys OTIMYAETCS OT MacTepu3au?
5. Kak cTepuiu3yroT NUTaTeNbHbIE CPEJIbl U BOJLY /Ui pa3BeIeHU?

6.2 Ilepevyenb BONMPOCOB /ISl NPOBEICHNS 3a4€Ta ¢ OLEHKO MO0 JUCIUIIHHE.

BOHpOCbI, BBIHOCHUMBbIE HA 3a4eT C OLeHKOH IO JUCIHUILINHE
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mopdonorus u knaccudukanus MULETHANTBHBIX TprOoB. Ponb rpuboB B mpu-
POJie, CEIbCKOM XO034MCTBE U MTPOMBIIILICHHOCTH.

CnuproBoe OpOKEHHE, XMMHU3M, BO3OYIUTENH, OMOTOTHYECKOE U TpaKTHUe-
CKO€ 3HAYCHUE.

Mopdonorus u xinaccudukanus Apoxokei. Posb apoxikedt B Mpupoje, celb-
CKOM XO3SIIICTBE U TIPOMBIIIUICHHOCTH.

bposkeHre MEKTUHOBBIX BEHICCTB, BO30OYAUTCITH, XUMHU3M. 3HAUCHUEC B CCIb-
CKOM XO3SMCTBE U MUILEBOU MTPOMBIIIIEHHOCTH.

Amnas’pobHoe pa3nokeHnne HeUTI0I03bl MUKPOOPTaHu3MaMH.

buonornueckas ¢ukcanust MonekyasipHoro azora armochepsl. CumOuoTude-
CKHE a30T(PHKCATOPHI.

buonoruueckas ¢dukcanus mMosekyssipHoro azora armochepsl. Hecumbuorn-
YECKHC a30T(HOUKCATOPHI.

KadecTBeHHBIH U KOJMYCCTBCHHBIM COCTaB AMUMDUTHBIX MHKPOOPTAHU3MOB
IJIOJIOB M OBoIICH. Posib s1inuTOB B )KHU3HH pacTCHUH.

TexHuka NpUroTOBIEHUS PUKCUPOBAHHOTO OKPAIIEHHOIO Mpenapara.
A3poOHOe nbIxaHue. XUMHU3M MPOoIecca U UCIOJb30BAHUE IHEPTUU MUKPOOP-
raHU3MaMH.

[I'omodepMeHTaTHBHOE MOJIOUHOKHCIIOC OpOXKCHUE, BO3OYAUTCIIM, XUMH3M,
3HAYCHUE B [UILICBON IIPOMBIIIIICHHOCTH.

Buvsinue Bila)KHOCTH CpEbl HA POCT MUKPOOPraHU3MOB M PaclpOCTPAHCHUE
UX B [IPUPOJIEC. Y CTOMYMBOCTD K BBICYLIMBAHUIO.

[Iponiecc aMmmoHMpUKAIIUY OPTraHUYECKUX a30TCOJICPKALIUX COCAUHEHUN, TU-
HaMHKa mpoliecca, BO30OYyAUTENHN, 3HAUCHUE ISl XPAHEHUS MUIIEBLIX MPOIYK-
TOB.

MacistHoKucI0¢ OPOKCHUES, XUMHU3M, BO30YIUTCIIH.

Mopdomnoruueckre 0COOCHHOCTH OaKTEepHil: Karcyna, pumMOpuu, HIIH.
Krytuku kak JTIOKOMOTOpPHBIC OopraHoujibl 6aktepuil. CTpocHUE, XUMUICCKUI
COCTaB.

Tumnbel NTUTAaHUS MUKPOOPTAaHU3MOB. XE€MOOPTAHOTPOGI U UX POJIb B KPYTOBO-
pOTE BEIIECTB.

YCBOEHHE MOJIEKYJIAPHOTO a30Ta MUKPOOPTaHM3MAaMH: XMMHU3M W 3HAYCHHUE
Ipo1iecca.

[IpucnocoOneHus MUKPOOPTaHU3MOB K Pa3IMYHBIM YCIOBHUSIM CPEIbI: Karcy-
J1a, CTIopa, JKTYTHKH, CKOPOCTh PA3MHOKEHUS, aHTHOMOTHYIECKAst aKTHBHOCTb.
Turnel nuTaHus: MUKPOOPraHU3MOB. DOTOCHHTES.

Tunbl TUTaHUSI MUKPOOPTAHU3MOB. XEMOCHHTE3.

Pone TemrepaTypbl OKpyKarolled Cpeapl UIs KU3HEEATEIIbHOCTH MHUKPOOP-
raHU3MOB.

3HaYeHUE KUCIOTHOCTU CPEJIbI I KU3HEAEATEIBHOCTH MUKPOOPTAHU3MOB.
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24.
25.
26.

217.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
4.
43.
44,
45.
46.

47.
48.

49.

50.

51.

Ponp xucnopoaa a1 )KU3HEAEATENBHOCTH MHUKPOOPTaHU3MOB.

JlercTBUE XMMUYECKUX BEIIECTB HA MUKPOOPTaHU3MBI.

CB0oOOaHOXKUBYIIHE a30TPUKCATOPHI, UX MOP(O-PU3HOIOTHYECKHE 0COOESHHO-
CTH, 3HAYCHHUE B IPUPOJIE.

JIBuxeHue, pocT U pa3MHoxkeHUue O0aktepuil. CriocoObl KyJIbTUBHPOBaHUS OaK-
TEPUN.

Uctopus mukpobuosnoruu kak Hayku. Hayunas mesrenbHocth JI. Ilactepa, P.
Koxa.

Y AbTpacTpyKTypHBIE Pa3nUUiMsl MPOKAPUOT U 3YKAPHOT.

3navenue padotr C. H. Bunorpaackoro u B. JI. OMensHckoro ajisi pa3BUTUs
mukpoouosoruu. Otkpeitus . U. UBanosckoro u M. 1. Meunukosa.
[Iponecc nurpudukanuu, BO30yIUTEIN, 3HAYCHUC.

bpoxenue u ipixanue. CxoACcTBa U pas3iiduus IPOLIECCOB.

Cropoo6pazoBanuc y 0akTepuii, CTaJIuu 00Pa30BaHUS YHIOCIIOP.

CBoiicTBa MOJIOYHOKHCIIBIX OaKTEPUH, YUACTBYIOMUX B MOIYUYCHUU CHIIOCA.
ITponnroHOBOKHCIIOE OPOKEHHE, XUMU3M U BO30YIUTENH IIpoLIecca.
CpaBHHTENbHAS XapaKTEPUCTHKA a3pOOHOr0 U aHA3POOHOTO JIBIXaHHUS.
CnocoObl MOCTYIJIEHUS! TUTATENBHBIX BELIECTB B MUKPOOHYIO KIETKY.

Turibl TPAHCIIOPTHBIX CUCTEM Y MUKPOOPIaHU3MOB.

OO0mnras xapakTepuCTUKA KPyroBOpOTa a30Ta B IPUPOJIC.

OcHOBHBIC TIPUHIUIIEI KiIaccuukanuu mpokapuoT. EcrecTBeHHass u uCKyc-
CTBCHHAsl CUCTEMATUKH.

@®aru. CtpoeHue, B3aUMOJICUCTBUE C KJIETKOW. 3HAYECHHUE IS KU3HEACSITEb-
HOCTH YEJIOBEKA.

AHa3poOHoe ApixaHue. 3HaUeHHE HUTPATHOTO U CYJb()ATHOTO JIBIXaHUS B KPY-
rOBOPOTE a30Ta U CEPBI.

Turel B3aMMOJEHCTBYASI MUKPOOPTaHU3MOB M PACTCHUH.

[{urorurazma GakTepuaIbHOU KICTKU. bakTepraabHbIi reHOM.

[Inazmuael. [uTonnasMaTtuiecKkue BKIHOUECHUS.

B3anMoOTHOIIEHNS MUKPOOPTAHU3MOB MEXK]ly COOOI M BBICIIMMHU OpraHU3Ma-
Mu. CUMOHMO03, aHTArOHU3M U JApyrue GOpMEI.

Pa3mepsl, (hopMBI U CTPYKTYpHasi OpraHu3alus OaKTEPUATBHBIX KIIETOK.
[lpaBuna pa®oThl U TEXHUKM OE€30MAaCHOCTH NMpU padoTe B MUKPOOHOIOTH-
4eCKaoi 1adopaTopum.

CBeToBOM MUKpPOCKON (yCTPOWCTBO, mMpuHIUIN padoThi). [IpaBuima paboThl C
MMMMEPCUOHHOM CUCTEMOW MUKPOCKOIIA.

OO6mras xapakTepucTuka npoueccoB Opoxenus. [lytn cOpaxuBaHus yrieBo-
JIOB.

Cxo/cTBa M pa3IMyusl IHEPIETHUCCKUX MPOILESCCOB MUKPOOHOH KieTkH (Opo-
KCHUS U JIbIXaHU).
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52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
60.
67.

68.

69.
70.

71.
72.

73.

74.

75.

Oxkucnenue yriieBoJioB 10 TMMOHHOM U APYTUX OPraHUYECKUX KUCIOT.

da3pl pocta OakTepuil B MEPUOANIECCKON KynbType. PocT OakTepuii B Hemnpe-
PBIBHOM KYJIBTYDE.

CnuptoBoe Opoxenue. buonmornueckoe n mpakTHYECKOe 3HadeHue 3(dexrta
[Tacrepa.

OepmenTsl OakTepuil. Pois okcugopeykTas U THAPOJia3 B SKU3HEACITCIBHO-
CTH MUKPOOHOM KIICTKH.

PacmpocTpanenue MHKpOOpPraHHU3MOB B Ouocdepe. YdacTue MHUKPOOPTaHU3-
MOB B KPyTOBOPOTax BELIECTB B MPUPO/IE.

CtpoeHue U XUMUYECKUH COCTaB KJIIETOYHOU CTEHKH OaKTepuid, ee (yHKIIUH.
Cdeponnactsl, mporomnactsl, L-popMbl OaKTEpHiA.

OTHOLIEHHE MUKPOOPIraHU3MOB K Temieparype. TemiieparypHblie peKUMBbI ISt
pa3TUYHBIX (PU3HOJIOTUIYCCKUX TPYHI MUKPOOPTAaHH3MOB.

NmMmoOuinmn3anys MUHEPaJIbHOTO a30Ta B IOYBE MUKPOOPTaHU3MaMHU.
PuU3MO0JIOrMYECKasl pOJib a30Ta U UICTOYHUKH a30Ta JIJIs MUKPOOPIaHU3MOB.
Tunel aHa’pOOHOTO JbIXaHUS Y MHUKPOOPraHU3MOB: CyMMAapHBIE ypaBHEHHS,
BO30yAMTEIN, 3HAYEHHE.

I'eTepodepmeHTaTUBHOE MOJIOYHOKUCIOE OpOKEHHUE, BO30OYAMUTENIH, XUMU3M,
3HAYCHUE B [UILIECBOKN IIPOMBIIIIIEHHOCTH.

[TurarenbHbIC CPEAbl JIJIT MUKPOOPTAaHU3MOB, MX KJIACCHU(UKAIUS, TPUTOTOB-
JICHUEC, TPCOOBAHUS, IPCIBABIICMBIC K TUTATCILHBIM CPEJIaM.
Cnopoo6pazoBanue y OakTepuil. 3HauCHHUE CIIOPOOOpa30BaHUs ISl OAKTCPHIA
1 TpuOoB.

Tunel nutanus MukpoopranusmMoB. GoroaBToTpOhUA.

Tunel MUTaHUST MUKPOOPTAHU3MOB. XEMOABTOTPOUSI.

OTHOLIEHNE MUKPOOPTraHU3MOB K TEMIIEPATYPE, BO3JCHCTBUE BBICOKUX U HU3-
KUX TEMIIEPaTyp.

BozzelicTBrue Ha MUKPOOPTaHU3MBI JIYYHCTON SHEPIHUH.

Bo3zneiicTBue Ha MHUKPOOPTraHU3MBl XUMHYECKHMX BEIIECTB. bakTtepunuasl u
0aKTepUOCTATUKH.

MexaHu3M JIeWCTBUS HA MUKPOOPTaHU3Mbl aHTUOUOTHKOB.
MukpoOHoIOruyecKre NpoIecchl MPU CUIIOCOBAHUU KOPMOB. Y CIIOBUS TONY-
YEHUS CHJIOCA XOPOIIErO KaYeCTRA.

KonctutyTuBHble 1 uHaynnOensHbie epmeHThl. Jlokamm3amus GepMeHTOB B
MHUKPOOHOH KJICTKE.

KoHkypeHTHbIE ¥ acCOLMATUBHBIE B3aUMOOTHOILIEHUSI MEXAY MUKPOOpPraHH3-
MaMH.

bpoxenusi, Be3piBacMbie 6akTepusamu poaa Clostridium. 3HaueHue B IpHpOJL
Y HapOJHOM XO35IHCTBE.
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76. @a3bl pocta OakTepHil B MEpUOAUYECKON KynbType. Poct Gaktepuilt B Henpe-

PBIBHOM KYJIBTYDE.
77.  OxuciaeHue MUKpoOOpranu3smMamu xxupa. BozOynurenu, hepmeHTsI.

78. CuMOMOTHYECKHE M aHTArOHHUCTUYECKHE B3aUMOOTHOILIEHUS MEXKIY MUKPOOP-

raHm3MaMi. 3HaueHHE B CEJILCKOM XO3SHMCTBE U MCINTINUHC.

79. Ilytu nomydeHUs TUPOBUHOTPAJAHON KUCIOTHI Y MHUKPOOPTAaHM3MOB. JHEpre-

TUYECKHUN BBIUTPBILI B PE3YyJIbTAaTE 3TUX IIPOIIECCOB.
80. JIwxkenue OGakrepuii. Buas! Takcuca.
81. Knerounsle CTpyKTYypsl OakTepuii. 3HaueHne U PyHKUNN KaICyJbl.

82. CrpoeHue KIETOYHOM CTEHKH TPaMIIOJOKUTEIBHBIX U IPaMOTPULATEIbHBIX

OaxTepHil.
83. 3nadcHHCE M QPYHKIMYU [IUTOILIA3MATHICCKOM MeMOpaHbl OaKTepUH.
84. ®OumOpum u MM y OaKTepU.
85.  OxwmciieHHE NEIUI0I03bl. Bo30yauTenu, 3Ha4eHHE npolecca.
86. BuimsHHE KUCIOTHOCTH CPE/bl HA PA3BUTHEC MUKPOOPTAHU3MOB.

87. VYabTpacTpykTypa OakTepUalIbHOW KIETKU. Pa3nuuns B CTPOEHUHM KIIETOK 3Y-

KapHOT U MPOKAPHOT.

88. CrnocoObl TOJNy4eHUs] MHUKPOOPTaHM3MaMU JHEPrUu: OpOXKEHUE, IbIXaHUE,
aHa’prooHoe aeixanue. 3HaucHue AT® mis Ku3HEIEeATCIPHOCTH MUKPOOHOM

KJICTKH U CIIOCOOBI €€ 00pa30BaHMS.

89.  OKHCICHUE 3THIOBOI0 CIUPTA IO YKCYCHOM KHCJIOTBI. 3HAYEHHUE JIsl IHIIIC-

BLIX IIPOHU3BOJACTB.

90. MHcnons3oBaHHe MPOMUOHOBOKHUCIBIX OaKTEpUil B MUILEBBIX MPOU3BOACTBAX U

CEJIILCKOM XO3SIHCTBE.

6.3. Onucanune nokasaresieil U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OIIUCAHUE

mIKraJ o1cHuBaHMH.

6.3.1 OueHOYHBbIC CPEACTBA TEKYILIECT0 KOHTPOJIA YCIEBACMOCTH

OO011as oueHKa 0TBETa CKIIAIbIBAETCS U3 TPEX OLEHOK MO KaXAOMY U3 TPEX
BOITPOCOB OUJIETA U ABJIAETCS UX CPEAHUM apUPMETHUECKUM C OKPYTJIEHHEM B CTO-
poHY yMeHbIIeHus. [Ipy HATMYMK IO OJJTHOMY M3 BOMIPOCOB OUIIETA OLIEHKHU «2» (He-
VJOBIIETBOPUTENHHO) 001Iasi oneHKa Hnd depeHIIHPOBAHHOIO 324eTa BbICTABJIA-
eTcsl «2» (HeyJ10BJETBOPUTEIbLHO).

OneHka OTBETOB MPOU3BOAUTCS MO MATUOAUIBHON 1IKaJe U BBICTABIISIETCS CO-
ITIaCHO KPUTEPUSIM, IPUBEICHHBIM HUKE

1. Onenka «5» (OTJAMYHO) CTABUTCH €CJIH:

o [TonHO pacKphITO ConepkaHe MaTepruala OUIeTa: HCUEPIBIBAOIINE U
apryMEHTHUPOBAHHbIE OTBETHI HA BOIPOCHI B OUJIETE.

o Marepuan U3J10KEH IPaMOTHO, B OIPEICIICHHON JIOTHYECKOM MOCIEN0-

BaTCJILHOCTH, HC Tpe6yeT JOITOJIHHUTCIIBHBIX HOHCHCHHﬁ, TOYHO HCIIOJIB3YCTCA TCP-
MHHOJIOI'UA.

o JleMOHCTpHPYIOTCS TITyOOKHE 3HAHUS TUCIHUIUIAH CIISIAATBLHOCTH.
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L I[aHBI 000CHOBaHHbIE OTBETHI HA AOMOJIHUTCIIBbHBIC BOIIPOCHI MPECIoaa-
BaTCJIA.

2. Ouenka «4» (XOpo1Io) CTABUTCH €CJIU:

° OTBETHI HA ITOCTABJICHHBIC BOIIPOCH] B OMJIETE U3/IaraloTCs CUCTEMATH-
3UPOBAHO U MOCJICAOBATECIIBHO.

° JleMOHCTpUpy€EeTCS YMEHHE aHATTU3NPOBATL MaTepHUail, OJHAKO HE BCE

BBIBOJIbI HOCSIT apryMEHTHPOBAHHBIM 1 JOKA3aTENbHBIN XapakTep, B U3JI0KEHUH J10-
MyIeHbl HeOObIINE MPOOENbI (HETOYHOCTH ), HE HCKa3UBIINE COAECPKAHUE OTBETA.

o Marepuan usnaraerca yBEpeHHO, B OCHOBHOM NPABWIIBHO JAaHbI BCE
OMPEICJICHHUS U TIOHSATHUS.

o [Ipu oTBETE HA TOMOTHUTEIBHBIE BOIIPOCHI MPEIIOJABATEINS MOJHEBIE OT-
BETHI JAHBI TOJIEKO IPH MOMOIIK HABOASIINX BOIIPOCOB.

3. Onenka «3» (YI0BJIECTBOPUTEIbHO) CTABUTCS €CJIN:

o HenosHo nnu HENOCIen0BaTENBHO PACKPBITO COAEPKAHUE MATEPHATIA,
HO MOKa3aHo o0LIee NTOHUMAaHKUE BOMpOCa.

o WNmenuce 3aTpyAHEHUS HIIA JIOTTYIICHBI OITMOKU B ONPEICIICHUY TIOHS-
THUH, UCIIOJIb30BAHUH TEPMUHOJIOIMH, UCIIPABIICHHBIC 110CJIE HABOISLLUX BOIIPOCOB.

o JIeMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUSI JIMCLUIUIMH ClIEHIHAIIBHO-
CTH; UMEIOTCS 3aTPYIHEHUS C BbIBOJIAMM.

o [Ipu oTBETE HA TOMOJTHUTENBHBIE BOMPOCHI MPEMOAaBaTEIsl OTBETHI Jla-
IOTCS TOJIBKO TIPU MOMOIIM HABOASIIUX BOIIPOCOB.

4. OueHka «2» (HeyA0BJIeTBOPUTEIbLHO) CTABUTCH €CJIN:

o Marepuain n3iaraercst HeIocJie/I0BaTCIbHO, COMBUYMBO, HE IIPECICTABIISCT

OIIPCACICHHON CUCTEMBbI 3HAHUH 110 JIUCITUILIMHE, HC PACKPBITO €I0 OCHOBHOC CO-
JICpKaHUC.

o JonymieHsl rpyOble OMIMOKY B ONIPEICTIECHUSX U MOHIATHSX, IPU UCTIOJIb-
30BaHUM TEPMUHOJIOTUH, KOTOPBIE HE UCIIPABJIEHBI MTOCIE HABOIAIINX BOIPOCOB.
o JleMOHCTpUpYyET HE3HAHUE U HEMTOHUMAaHUE CyIIecTBa BonpocoB. He aa-

HBI OTBETHI HA JOMOJHUTEIBHBIE UM HABOASIIME BOMPOCHI MPEMOAABATES.
[Ipu BBICTaBJICHUH OLICHKH, OCOOCHHO HEYAOBJICTBOPUTCIHHON, ITPETI0IaBATCIIb
OOBSCHSACT CTYACHTY HEJIOCTATKHU €ro OTBeTa. DaKTOPOM, BIHSIONIIM Ha CHIYKCHHE
OLICHKHU OTBETA, SIBJISIETCS TAK)KE MAIIOrPaAMOTHAS PEYb C UCHOJIB30BAaHUEM KAPTOH-
HBIX U MPOCTOPEYHBIX BBIPAXKEHUM, HCYMEHHE NPABUIIBHO MOJIB30BATHCSI TCPMHUHAMH.
[Ipu TOTTOMHUTENBHON CaMOCTOSTENbHON paboTe HA MaTepHUaIoOM Kypca BO3-
MO>KHO TMOBBIIICHIE KA4€CTBA BHITIONHEHNS yIeOHBIX 3aTaHM.

7.1 OcHOBHAas JIUTEPATYypa

1. Emues, B.T. Mukpobuonorus: yueOnuk s By3oB/ B.T. Emiies,
E. H. MumyctuH. — 8-¢ u3f., ucnp. u aon. — Mocksa : U3narensctBo FOpaiT,
2021. — 428 ¢. — (Bwsicmee o6OpazoBanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTponnsblil // ObpazoBarenshas matdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/468659

2. Mukpobuomnorus : yueoHoe ocodue s By3oB / P. I'. 'ocmanos, A. K. INamyn-
auH, A. X. Boakos, A. U. U6parumoBa. — 4-¢ usn., crep. — Cankr-IleTepOypr :
Jlansp, 2021. — 496 c. — ISBN 978-5-8114-8107-1. — TekcT : 25eKTpOHHBIH //
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Jlanb : AIEKTPOHHO-ONOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/171851

3. [anupo, A. C. MukpoOuosorus : yucoHoe nocodue mis cno / 5. C. Hlanupo. —
4-¢ u3md., crep. — Cankrt-Iletepbypr : Jlanp, 2021. — 308 ¢. — ISBN 978-5-
8114-7063-1. — TekcT : 25ekTpoHHbIH // JIaHb : AMEKTPOHHO-OMOIUOTCUHAS CU-
creMa. — URL: https://e.lanbook.com/book/154401

4. Kopoctenéna, JI. A. OCHOBBI SKOJIOTHY MUKPOOPTAHU3MOB: yueOHOoe mocobue / JI.
A. Kopocrtenéna, A. I'. Komae. — Cankr-IletepOypr : Jlaub, 2021. — 240 ¢. —
ISBN 978-5-8114-1400-0. — TekcT : anextponsbiii / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/168485

7.2 JlonoJIHUTEJIbHASA JIUTEpaTypa

1 A. W. Herpycos, E. A. bouu-Ocmosiosekasi, B. M. I'opiienko u up.; Ilox pexn. A.
. HerpycoBa, DxoJiorust MUKpOOpranu3MoB — 1-¢ uzn. — M.: Academia, 2004. —
266 (1) c.

2 TI'yceB M.B., Muneena JI.A., Mukpobuosnorus. — M.: Academia, 2010. - 464 c.,
461 c.

3 Omnpenenutesnb NATOTEHHBIX U YCIOBHO NaroreHHbIX rpudoB [Texcr] / 1. CartoH,
A. ®orepruiut, M. Punansau; Iep. ¢ anrm. K. JI. Tapacosa, FO. H. KoBanesa, noa
pea. U. P. lopoxkoBoil. - M. : Mup, 2001. - 468 c. : un. - bubauorp.: c. 447-
450.- CnoBapb TepMuHOB: ¢.451-454.-Yka3. naTuH. Ha3BaHUI TpUOOB: €.457-463.
- Tlep. u3x. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill,
M. G. Rinaldi.

4 Mukpoouosorus [ Tekcr] : yaeOHUK 111 cTy. By30B 110 criett. 311200/ O. /1. Cu-
nopeHko [u ap.]. - M. : UHOPA-M, 2005. - 285[1] ¢. : ui. - (Beiciiee obpa3ona-
Huc). - bubnuorp.: c. 280-282.

5 Kapmnoga, A. 0. O01mas u nouBeHHAss MEKPOOHOJIOTHS : yaeOHOe 1mocoone / A.
1O. Kaprioa. — MixkeBck : Mxesckast 'CXA, 2020. — 80 c. — Tekcr : 3Jiek-
TponHbIH // Jlaub : a5ekTpoHHO-OMOHOTeYHas cucteMa. — URL:
https://e.lanbook.com/book/158587

6 JlurBuHa, JI. A. MukpoOuoaorus Mosoka : yueOHo-MeToanueckoe nocooue / JI.
A. JlutBuna, B. I'. 'opckux, . 0. Audunodprea. — HoBocubupck : HI'AY,
2012. — 112 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-0MOINOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/5510

7.3 MeToanueckue yKa3aHusl, peKOMEHIAIMU U IPYTrHe MAaTePUaJIbl K 3aHATHAM

1.  Tlpu mpoBejieHUM MPaKTUYECKUX PabdOT HEOOXOJUMO CTPOro coONIoAaTh mpa-

BUJIA TEXHUKHA OE€30MacHOCTH MpU padoTe B MHUKPOOHOIOTHMYECKOW Ilaboparopud,

yKa3aHus mpernoaBarecii u 1abopanToB Kadeapsl.

2. PaGouas TeTpanp ns 1a60paTOPHBIX 3aHATUHN MO qUCHUTIIMHE «MHKpOOHOIO-

rusi». M.: lleatp oneparusHoit nomurpadgun PICAY-MCXA nmenu K.A. Tumupszera,

2016.

3. CII 1.3.2322-08 bezonacHocTh pabOThI ¢ MUKpOOpraHu3Mamu 3 - 4 Tpynm ma-
TOTEHHOCTH (OITACHOCTH) ¥ BO30YIUTENSIMHU TIapa3uTapHbIX OOJIe3HeH

4. ®I'OC BO no nanpasnenuro 19.03.02 IIpoayKTel NUTaHUS U3 PACTUTEIBHOIO
CBIpbA
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5. OIIOII BO no nanpasnennto 19.03.02 IIpoaykTbl OUTaHUS U3 PACTUTEIBHOTO
CBIPBS

6. VYueonsiii miian no HanpasiaeHuto 19.03.02 1IpoayKTel MUTaHUSA U3 PACTHTEIb-
HOTO CBHIPbSI

8. Ilepeuennb pecypcoB HHPOPMAITHOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEepHET», HEOOXOAUMBIX [IJISI 0OCBOEHHUS JUCHUILIUHBI « MUKPOOHOJI0THS»

1. DnextpoHHo-OubGIMOTEYHass cuctema Jlans, http://e.lanbook.com/ Jloctyn He
OTpaHUYCH.

2. DiekTpoHHO-6uGmoTeuHas cucteMa «OBC IOPAUT www.biblio-online.ru
HocTtym He orpaHmyYeH

. DnextponHas 6udnmoreka PI'b https://search.rsl.ru/ru JlocTyn He orpaHuYeH.

benopycckas nudposas 6ubauoreka https://library.by/ Jloctym He orpanudeH.

. DnexrporHo-oubimoreuHas cuctema PCAY-MCXA umenn K. A. Tumupsizea
http://elib.timacad.ru Jloctyn He orpaHuyeH.

w2

s

W

8.1 ba3nl HAHHbIX, l/IH(l)OpMaIII/IOHHO-CIIpaBO‘IH])Ie U MNOUCKOBBIC CUCTEMBI

NupopmanuoHHbIC TEXHOJIOTUM:

1. DOnextponubie yueOHuKU. 2. TexHomoruu mynbtumenua. 3. TexHomoruu
HHTepHET (NIEKTPOHHAS 110YTa, AIEKTPOHHBIE OMOIMOTEKH, 3JIEKTPOHHBIE 0a3bl JaH-
HBIX).

JIJ1st MHBAJIMJIOB U JIMLL C OIPAHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI OCBOCHUE
JAHHOM JTUCIUIUIMHBI (MOIYJIs1) MOKET OBITh OCYIIECTBICHO YaCTHYHO C HCIIOJB30-
BaHHEM JINCTAHITMOHHBIX OOPAa30BATCIBHBIX TCXHOJOTHH: CIAW-IIPE3CHTAIUNA JICK-
IMOHHBIX 3aHATHA, MATCPHAIBl JUIA CAMOCTOSITCIIBHOW pPadOThl M KOHTPOJILHO-
U3MEPUTEILHBIC MATCPUAJIBI.

IIporpammMHoe obecnieueHue:

1. Onepannonnas cucrema MS Windows XP 2. Onepanmonnas cucrema MS
Windows 7 3. Onepaunonnas cucrema MS Windows 8 Prof 4. OnepauuonHnas cu-
cteMa MS Windows 10 Prof 5. Ilaketr oducubix npunoxenuit MS Office 2007 6.
[Taket oducHbix npunoxenuit MS Office 2013 7. [laket nporpamm ajisi IpOCMOTpa,
nevyaTu MEeKTpOHHbIX myOnukaumii Acrobat Reader 8. IlpuknagHoe mporpaMmHoe
of0ecrnieueHue AJisl MPOCMOTpa AJIEKTPOHHBIX JoKyMeHTOB Foxit Reader 9. CBoGon-
HBIM (palIoBBIN apXUBATOP C BBICOKOW CTENEHBIO CKATUA JTAHHBIX 7-ZIp

Cnennajan3upoBaHHOE MPOrpaMMHOe O0ecredeHune:

1. KommberoTepras cpaBodHas mpaBoBasi cucrema KoHcynbranT + (Oecruiat-
Has OHJalH-Bepcus s oOyuenus) 2. CucteMa aBTOMATU3UPOBAHHOTO IPOEKTHPO-
BaHus u depdyeHus: Autocad for Students 3. Cucrema TpeXMepHOTO MOACITUPOBAHUS
netaneit Kommnac 3D YueOnas Bepcus 1s CTyI€HTOB

IIporpammHoe odecniedeHue 1S JIMI ¢ OTPAHUYEHHBIMHA BO3MOKHOCTSIMM

1. DkpaHHas nyna B OMNEPAIMOHHBIX cucTeMax auHeiiku MS Windows 2.
OKpaHHBIA JUKTOP B ONMEpPallMOHHBIX cucTeMax JuHeiiku MS Windows 3. becrnuiar-
Hasi TporpamMMa 3kpaHHoro goctyna NVDA

NudopMallHOHHO-CIIPABOYHBIC H NOUCKOBbIE CUCTEMbI

1. fIndex (http:/www.yandex.ru)
2. Rambler (http://www.rambler.ru)
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Oo6mexurre Ne®, Komuara jjis camoIoi- TeneBuzop, 10cka, OONBINOIM CTON Ha 12 YemoBeK,
TOTOBKH CTYJIbS

9.1 My3eiiHble ITAMMbI MUKPOOPTAaHU3MOB

1. Micrococcus agilis 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Bacillus mycoides

7. Candida krusii 8. Pscudomonas acruginosa.
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. MeToguyeckue peKOMEeHAAIUN CTYACHTAM 0 OCBOCHUIO TUCIHUIIMHbBI
3aHATHS 110 JIMCUUTLIMHE IIPOBOJSATCS B CIICIIHAIIBHO 000PYI0BAaHHOM Jiabopa-
topun. JUJIA AOIMyCKa K MPOBEACHHUIO MPAKTHUYCCKOTO 3aHSTHUSL YYAITUCCS JIOJDKHBI
OBITH 03HAKOMIJICHBI C TEXHUKOM OC301MACHOCTHU U MpaBUiiaMu paboThl B MUKPOOHOJIO-
rudeckoi nadbopatopuu. Ha Bcex 3aHATUSAX CTyAeHTHI 00g3aHbl ObITh B O€JbIX Xama-
TaxX, KaXAbIH MMeeT CBOe pabouee MeCcTO, OCHAIEHHOE BCEM HEOOXOIUMBIM IS
MPOBENCHHUS JTaDOPAaTOPHO-MIPAKTUUYECKOTO 3aHATHs. PaboTa B nabopatopumn TpeOyeT
BHUMaHUS W aKKypaTHOCTH. Y4alluecsl Mocie BBIMOJHEHHs paboThl, 3aHOCAT TOTY-
YeHHBIE Pe3yJIbTaThl B pabouyro TeTpaab, OGOPMIISIOT X B COOTBETCTBHH C MPEIb-
SIBIIIEMBIMH TPEOOBaHUSAMH, TIOCTIE YETO 3aLIUIIAIOT paboTy y MpenoiaBaTes.

CnoXXHOCTh YCBOEHHUSI MaTepHasia JUCITUILTNHBI 3aKJIF0YaeTCsl B OONBIIOM 00b-
eMc uH(OpMaIK, KOTOPYH HCOOXOAMMO 3allOMHHATh (JIATUHCKUC Ha3BaHUA, (Pu-
3MOJIOTMYECKUE OCOOEHHOCTH, PAaCIPOCTPAHCHHE B NPHUPOAE, MOP(OJIOTHIO U T.I.)
[I03TOMY YCBOCHME MarepHalia JUCIHIUINHBI JIOJDKHO [IPOMCXOJUTH MOCTEIIEHHO H
HEMPEPBIBHO OT 3aHATHUS K 3aHATUIO. OT U3yueHHUs1 CBOWCTB M OCOOCHHOCTEH MHUKPO-
OpPraHU3MOB K TIOHUMAHHIO UX POJH B Onocdepe U )KU3HU YeIIOBEKa.

10.1. Buasi u popMbI 0TPAGOTKH NMPONMYIIEHHBIX 3aHATHI

CryseHT, TpONyCTUBIIMK 3aHSITHE, 0053aH B JIBYXHEJCNbHBI CPOK BO BHE-
YpOYHOE BpeMsi, B COOTBETCTBHH C PACTIHCAHUEM OTPAOOTOK, BBHITIOIHUTH MPOITYIIIEH-
Hoe [13. /[t 5Toro HEOOX0AMMO CaMOCTOSTENLHO MPOPA0OTATh MPONYIIEHHYIO TEMY,
otpaboTats 13 u 3amuTUTH paboTy y ASKYpHOTO NpenojaBateins. [locne sToro cre-
JaTh COOTBETCTBYIOIIYIO 3aMMCh B XXypHaJe MO YUeTy OTpaOOTaHHBIX 3aHATHH.

[Ipy HEBO3MOKHOCTH OTPabOTaTh 3aHITHE B PEKOMEHIyeMbI€ CPOKHU, CTYICHT
MUIIET KOHCTIEKT U 3alOoHIEeT B paboyell TeTpaau TabJIUIbl, OTHOCSIIUECS K MPOITy-
IIEHHOMN TeMe, 3aTeM 3allUIIaeT padoTy y MpenogaBaTes.

11 MeToanyeckue peKoOMeHAALNHU NPeNoJaBaTe/IAM M0 OPraHu3aluu
00yueHus MO JUCIUITHHE

Jljis ocBOeHUS MPAKTUYECKUX M Ja00paTOPHBIX M MPAKTHYECKUX 3aHSITHH MO
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JUCLMIUIMHE HEOOXOAUMO JIETUTh CTyAEHTOB Ha HeOombive rpynnsl (10-12 yeno-
BEK) Asi obecrnieuenus: 0€30MacHOCTH MPOBOAUMBIX Pa0OT U TOBBIIMICHUS! KAauecTBA
oOy4eHus.

C uenpio co3nanus ycnoBui s obecneueHns 3PQPEeKTUBHOTO UCIIOIb30BaAHUS
y4eOHOTO BPEMEHH, JaHHBIC TPYIIHI Ha 3aHATUIX ACIATCS Ha Opuraasl o 2-3 4erno-
Beka. Pabora OpuragaMu coO31ae€T YCIOBUS JJIs OJHOBPEMEHHOIO BKJIIOYEHUS B
y4eOHBIN MPOIECC BCEX CTY/ICHTOB 0€3 UCKIIOUCHUS, MPOUCXOTUT COBMECTHAS IO-
3HaBaTeNbHAs JCATENBHOCTD, CO3/1aETCS cpe/la 00pa3oBaTENbHOTO OOIICHUS U peaju-
3yeTcs MPUHITUIT 0OpaTHOM CBS3H.

12 OcobOeHHOCTH peayu3anuu JUCHUIIMHBI 1/ HHBAJIHUIO0B U JIUII C
OrpaHMYeHHBIMH BO3MOKHOCTSIMM 3/10POBbSI

[Ipodeccopcko-niearoru4eckuii CocTaB 3HAKOMUTCA € TICUX0JI0TO(MU3HOTIOTU-
YECKUMH OCOOCHHOCTAMY OOYYAIOIIMXCS WHBAJIMIOB U JIUI[ C OTPAHHYCHHBIMU BO3-
MOXHOCTSIMH 3JI0POBbsI, UHAUBUAYAILHBIMU MpOrpaMMaMy peaOuuTaluy WHBaAIM-
0B (npu Hajauuuu). [Tpn HEOOXOAMMOCTH OCYIIECTBISETCS JONOMHUTENbHAS MO-
JepKKa TPENoJaBaHusl MCUXOJOTaMH, COIIMANbHBIMU paOOTHUKAMU, MPOIIEAIIHMU
MOATOTOBKY ACCUCTEHTAMH.

B COOTBETCTBHUM C METOAMYECKMMH pekoMeHAauusiMu MuHoOpHayku POD B
Kypce MpeanoiaraeTcsi UCMoJIb30BaTh COLUATIBHO-AKTUBHBIE U pe(IEKCUBHBIE METO-
76l OOY4CHMS, TCXHOJIOTHH COIMMOKYJIBTYPHON PCaOMIIMTAIIMK C 1ICTIBI0 OKA3aHMS 110-
MOIIM B YCTAHOBJICHUY MOJHOICHHBIX MCKJIMYHOCTHBIX OTHOLICHUW C JIPYTHMH CTY-
JICHTAMH, CO3JaHUM KOMGMOPTHOTO ICHUXOJOTHYECKOTO KIMMAaTra B CTYICHYCCKOU
rpynne. Ilogbop u pa3paboTka ydeOHBIX MaTCPHAIOB IPOU3BOJATCA C YHYCTOM
MPCAOCTABIICHUS MaTCpHalia B Pa3Iu4HbIX (OpMax: ayuaibHOM, BU3yaIbHOU, C HC-
MOJIb30BAHUECM CIICITUATIBHBIX TCXHUYCCKUX CPEICTB U MH(OPMAIIMOHHBIX CHCTCM.

CornacHo TpeOoBaHUSAM, YCTaHOBJICHHBIM MunoOpHayku Poccum k mopsiaky
peanu3anuy 00pa30BaTENBHONW JEATEBHOCTH B OTHOILICHHM HWHBAJIMAOB M JIHI C
OB3, He00X0IUMO UMETH B BUAY, UTO:

L. MHBaIUIbl 1 Juna ¢ OB3 1o 3peHut0 UMEKOT MPaABO MPUCYTCTBO-

BaTh Ha 3aHATHUAX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIIUM 00yYaroleMycsi He-

00X0AUMYIO MOMOILIb;

2. vHBamuab6l 1 nuna ¢ OB3 mo ciiyxy UMEIOT NMpaBo HA MCTOJIb30Ba-

HUE 3BYKOYCHUJIMBAIOLIEN alapaTyphl.

[Ipu mpoBeAeHUM MPOMEKYTOUHON aTTECTAIlMU MO JUCIHUILIHHE 00eCTIeurBa-
eTCsl COOJI0/ICHUE CIEAYIOINX 00IUX TpeOOBaHUI:

o MPOBEJICHUE aTTeCTAllMK [l WHBAJIUJOB B OJHON ayJUTOPHUU

COBMECTHO C OOYYaIOIIMMHMCS, HE SBISIOUIMMUCS MHBAIUIAMH, €CIM ITO HE

CO3/IaeT TPYAHOCTEH JJIS UHBAJIUJOB U UHBIX OOYUAIOMIMXCS MPHU MPOMEXKY-

TOYHOM aTTECTAIUH;

o MPUCYTCTBHE B ayJAUTOPUM ACCUCTEHTA (ACCUCTEHTOB), OKa3bIBa-

IOIEro 00yYaromuMcsl WHBAUAAM HEOOXOJUMYI0 TEXHHUYECKYIO ITOMOIIb C

Y4€TOM WX WHAUBUIYATBHBIX OCOOCHHOCTEH (3aHITh pabodee MeCcTo, IepeaBH-

ratbCs, MPOYUTATh U OPOPMUTH 3a/1aHKe, OOIIATHCA C IK3AMEHATOPOM);
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o M0JIb30BaHUEe HEOOXOIUMBIMHE O0YYarOIIMMCS MHBAIUAAM TEXHH-

YECKUMH CPEACTBAMH MPHU MPOXOXKICHHH MPOMEXKYTOUYHON aTTECTALMU C y4de-

TOM MX UHJIMBHUyalbHBIX OCOOEHHOCTEN;

o o0ecrie4eHHEe BO3MOYKHOCTH OECIPEIATCTBEHHOIO JocTyna 00y-

YAIOIIUXCSl UHBAJMIOB B Ay TUTOPUU, TyaJeTHBIC U JPYTHe TIOMEIICHUS, a TaK-

ke UX NpeOBbIBAHUA B YKA3aHHBIX [TOMEILICHUSX.

[lo mUCcEMEHHOMY 3asBJICHHIO 00YYarOMIErocsi HHBAIUAA IIPOJOJIKUTEIBHOCTD
IPOXOXKACHUA HCIBITAHUSA IPOMEKYTOUYHOM aTTECTAllMU (3adeTa.) O00ydarolIUMCs
WHBATMIOM MOXET ObITh YBEJIMYEHA MO OTHOILUEHHUIO K YCTAHOBJIEHHOM MPOJOIKH-
TENBHOCTH €TO CIA4U:

o IPOAOKUTEIHLHOCTh CAAYM WCIBITAHUSA, MPOBOJAUMOIO B IHChH-
MeHHOU dopme, - He Oosee ueM Ha 90 MUHYT;
o IIPOAODKATEIBFHOCTD MOATOTOBKH 00YYalonierocsi K OTBETy, Mpo-

BOJIMIMOM B YCTHOH (opme, - He 6oJsiee ueM Ha 20 MUHYT;

B 3aBucuMoOCTH OT MHAWMBHIYaJIbHBIX OCOOCHHOCTEH, oOydaromuxcs ¢ OB3
YHuBEpCUTET 00CCIICYNBACT BEITIOJTHCHUE CIICAYIOMIUX TPCOOBAHUN IIPH IIPOBCICHUH
aTTECTAIUH:

a. JUIS CHETBIX:

° 3a/IaHAsI ¥ WHBIE MATEPHAIIbl U TIPOXOXKACHUS MTPOMEXKYTOUHON
aTTecTaluu O(GOPMIISIOTCS B BHJIE DJICKTPOHHOTO JOKYMEHTA, OCTYITHOTO C
IIOMOIIIBI0O KOMITBIOTEpA CO CICHHAIM3UPOBAHHBIM IIPOTPaMMHBIM OOecIIeue-
HHMEM JUISI CJICTIBIX, JIMOO 3a4UTHIBAIOTCS ACCUCTCHTOM;

° IIUCHbMCHHBIC 3aJIaHHsI BBIMOJHSIOTCS OOYYaroIIUMHUCI Ha Oymare
penabedHO-ToUeHHBIM mprdTOM bpalinsg winm Ha KOMIIBIOTEPE CO CICIIHATN3H-
POBAHHBIM TIPOTPAMMHBIM 00ECIICUECHUEM JIJIS CIETBIX, MO0 HATUKTOBBIBAIOT-
Csl aCCUCTEHTY;

° Py HEOOXOAMMOCTH OOYJAIOIITUMCS TTPETOCTABISIETCS KOMIUICKT
MMUCBMEHHBIX MPUHAJICIKHOCTEH U OyMara Jijisl mUChMa peabeHO-TOUCUHBIM
mpudToM bpaiiis, KOMIIBIOTEp €O CHCHUAIU3HPOBAHHBIM MPOrPAMMHBIM
00CCIICUCHUEM JIJISI CIICTIBIX;

b. UL CI1a0OBUISIINX

) 3aJIaHUsl W WHBIC MaTEPHabl JUIS Cladd 3adera o(OpMIISIOTCS
YBEIMUEHHBIM IPU(TOM;

) obecrieunBacTCss WHAUBUAYAIbHOEC PAaBHOMEPHOE OCBEIICHHE HE
MmeHee 300 mrokc;

o IPH HEOOXOIMMOCTH OOYYarOIIMMCS MPEAOCTABISICTCS YBEIIMYH-

BalOIlle€ YCTPOMCTBO, JONYCKAE€TCA  MCIOJb30BAHUE  YBEIMYHMBAIOLIUX
YCTPOICTB, UMEIOIIUXCS Y O0YUaIOLIXCS;
C.  JUIS TIyXUX U CIaOOCHBIILIANIMX, C TSKEJIBIMU HApyIICHUIMH pe-

qu:

o0OecreunBaeTcss HaJIM4YuE 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJUIEKTUBHOTO
MOJIb30BaHUs, NMPU HEOOXOJUMOCTH OO0YYaIOIMMCS MPEIOCTABISAETCS 3BYKOYCHIIHU-
BAIOLas annapaTypa MHIUBUIYaJIbHOTO MOJIb30BAHUS;

II0 UX JKEJIAHUIO UCIIBITAHUS [IPOBOIATCS B MUCBMEHHOM QopMe;
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PENNEH3USA
Ha padouyr nporpammy aucuiuiaabl b1.0.17 «Mukpoouosorus»
OI'OC BO no Hanpasaenuro 19.03.02 IIpoayKTsl uTaHus U3 paCTUTEIBHOTO Chi-
pPbsl, HAMPABIEHHOCTD: TE€XHOIOTHH MHILEBBIX NHIPEAUEHTOB U TPOAYKTOB U3 PACTH-
TEJIBHOTO CHIPhs (KBAJTH(PUKANUA BHINMYCKHUKA — 0aKaJIaBP)

Mocunott Jlronmunoi BragumupoBHoit mpodeccopom Kadeapbl 3KOJOTHH
Poccutickoro rocygapcrBeHHoro arpapaoro yuusepcureta — MCXA nm. K. A. Tu-
mupszeBa (PCAY-MCXA um. K. A. TumupsseBa), ToKTOp OHOJIOTHYECKUX HAYK
(mamee Mo TEKCTY PEIECH3CHT), IPOBEICHA PEIICH3Ms paboucii IporpaMMBbl TUCIIH-
winHb «Mukpobuosorus» - ®I'OC BO no nanpasnenuto 19.03.02 I[poaykTsi nura-
HUS U3 PACTUTEIBHOTO CBHIPBS, HAIIPABIEHHOCTD: TE€XHOJIOIMH NMUILEBBIX HHTPEAUEH-
TOB W IPOJYKTOB U3 PACTUTENIBHOTO ChIpbs pa3dpadotanHoii B PI'BOY BO «Poccuii-
CKHMM rocyaapCTBeHHbIN arpapHblii yHuBepcuTeT — MCXA umenn K. A. Tumupsse-
Bay», Ha Kadeape MUKpoOHOIOTuY U UMMYyHOJoruu (paspadotunk Caerupes J1.B.
CTapILUid IpernoaaBaresab Kapeapbl MUKPOOHOIOTHH U HMMYHOJIOTHH).

PaccmoTpeB npeacTaBieHHbIE HA PELEH3UI0 MaTEPHUANIbl, PELIEH3EHT MPULIENT K
CJICYIOLIMM BBIBOJIAM:

[IpeapsiBinernas padodasi mporpaMMa JUCHUTUINHBI « Mukpobuomorusy» (jraiee mo
tekcty [Iporpamma) coomeemcmeayem tpedoBanusim ©@I'OC BO 1o HanpaBieHHIO
19.03.02 IIpoayKThl IUTAaHUSI U3 PACTUTEIIBHOI'O CHIPHSI.

[Iporpamma codeparcum Bce OCHOBHBIC Pa3Jieiibl, coomeemcmayenm TpeOOBaHUIM K
HOPMAaTHBHO-METOAUYECKUM JOKYMEHTaM.

1. Ilpencrapincunas B Ilporpamme axkmyansnocms ydcOHON IHCIUILIMHBI B
pamkax peanuzauuu [1OOIl BO ne noonexcum comuenuro — pucuuiuinia « MuKpo-
OuoJioTHs» BKIOUEHA B 00s13aTenbHbIN nepeyeHs, GI'OC BO, B muki nucuunianH Oa-
30BoM wactn — b1.0.17.

2. llpencraenenneie B [IporpamMMe yenu AUCHUIUIMHBL COOMEEMCmEYOm Tpe-
oosanusMm GI'OC BO nampasnenust 19.03.02 [IpoayKTsl mUTaHUS U3 PACTUTEIBHOIO
CBIpbS, HAMpPABIECHHOCTb: TEXHOJOTMHM MHILEBBIX WHIPEIUEHTOB WU TMPOAYKTOB M3
PACTUTENBHOIO ChIPbS.

3. B cootBercTBuu ¢ Ilporpammoii 3a mucrumianHoi «Mukpobuomorus» 3a-
Kpemiensl caeaywoume kommnerenuuu: OIIK-2.1; OIIK-2.2; OIIK-2.3; I[T1Koc-2.3.
Jucuunnuna «Mukpobuonorun» u npeacraBneHHas [Iporpamma cnocobua peanuzo-
8amb KOMIIETEHIIMIO B OOBSIBICHHBIX TpeOoBaHUAX. KoMreTeHIns He gul3bigaem co-
MHenus B CBeTE MPOPECCUOHATBHON 3HAYMMOCTH U COOTBETCTBUS COACPKAHHUIO TUC-
MUTITAHBL « MEKPOOHOTOTHSD

4. Pesynomamul oOyuenus, TpejncTaBieHHble B Ilporpamme B KaTreropusx
3HATh, YMETh, BIAJIETh cOOMmeemcmeayiom CneupuKe U COAEP)KaHUIO JTUCITUTIIIMHBI U
0EMOHCIMPUDYVION 803MOHNCHOCHb TIOTYUEHUS 3asiBJICHHBIX PE3YJIbTaTOB.

5. O0mas Tpy1oéMKOCTh TUCHUILTUHBI « MUKpPOOHONOTHS» COCTABISICT TPH 3a-
4&THBIX eauHUIBI (108 yacoB).

6. Mudopmanus 0 B3aMMOCBA3U H3ydaeMbIX JAUCIMIUIMH U BOMPOCAM HCKIIIO-
yeHust TyOIupoBaHus B COAEPKAHUW JUCLMIUIUH cooOmeemcmeayem NeiCTBUTENbHO-
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ctu. Jucuumnuna «MukpoOuomorus» B3auMOCBsi3aHa C JAPYTUMH JHCHUIUIMHAMU
[TOOII BO u VYuyebnoro mnana mo nanpasieHuto 19.03.02 IlponykTtsl nutanus u3
PACTUTENBHOIO ChIPbs, HAMPABIECHHOCTh: TEXHOJIOTMU MUIIEBHIX WHIPEIMEHTOB H
NPOAYKTOB U3 PACTUTEIBHOTO CHIPhS U BO3MOXKHOCTH AyOIHPOBAHUS B COACPKAHUH
OTCYTCTBYET.

7. IlpenctaBnennas IIporpamMma npeanonara€T UCMOIb30BAHUE COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTUH, UCIOIB3YEMBIC MPU pCaU3allii Pa3IUYHBIX BHIOB
yaeOHOI paboThl. @opMbl 00pa30BaTEIBHBIX TEXHOJIOTHI_coomeemcmayom CIeIu-
(buKe TUCIUIITHHEI.

8. Ilporpamma TUCHMIUTAHBI « MHUKPOOHOIOTHS MPEIIOIaracT BOCEMb 3aHs-
TUH B HHTEpaKTUBHOI dopMe.

9. Bunpl, comepkanue U TpyJ0EMKOCTh CAMOCTOSITEIIBHON pabOThl CTY/ICHTOB,
npeiacrasicHubie B [Iporpamme, coomeemcemeyrom TpeOOBaHUSIM K TIOJITOTOBKE BbI-
MycKHUKOB, conepxammmes B0 GI'OC BO nanpasnenus 19.03.02 Ilpoayktel nura-
HUS U3 PACTUTEIBHOIO ChIPbS, HAMPABIEHHOCTh: TEXHOJOTMH MUIIEBbIX HHIPEANECH-
TOB W IPOJYKTOB U3 PACTUTEIBHOTO CHIPbSI.

10.TIpencraBnennble 1 onucaHHbie B IIporpamme QopMbl mexyujeti OLEHKU
3HaHMH (Ompoc, Kak B (opme 00CyX AEHUS] OTAEIbHBIX BOMPOCOB, TAK M BBHICTYILIE-
HUS, U Yy4acCTUE€ B TEMATHUYECKUX IUCKYCCHUSIX W TPYNIOBBIX OOCYXKJIEHHUSX), COOM-
semcmeyiom cnenuuKke JUCHUILIMHBEL W TpeOOBaHUSM K BbIlTycKHHKaM. dopma
IIPOMEKYTOUYHOIO KOHTPOJISL 3HAHWUW CTYAEHTOB, MpenycMmoTpeHHas [Iporpammon,
OCymIeCTBIsiCTCS B (hopMe 3a4eTa ¢ OICHKON

@opMbl OLICHKM 3HAHMU, IpeicTaBicHHbIe B [Iporpamme, coomsemcmeyiom
cnenupuKe JTUCIHHUILUIMHBI ¥ TPCOOBAaHUSM K BBITYCKHHKAM, YTO COOMIBEHICIEYem
CTaTyCy JAMCIMIUINHBI, KaK JTUCIUILIMHBI 0a30BoN "actu yucOHoro nukia — b1.0.17
®I'OC BO namnpapienuss 19.03.02 IIpoayKThl IUTaHUSI U3 PACTUTEIBHOIO ChIPbS,
HaIpaBJIEHHOCTh: TEXHOJOTUN NUILEBBIX HHTPEAUEHTOB U MPOJYKTOB U3 PACTUTENb-
HOTO CBIpbS.

11.®opmel OLIECHKH 3HAHHUI, peacTaBieHHbIE B [Iporpamme, coomsemcmeyrom
crienu(uKe TUCIUIIINHBI U TPEOOBAHUSIM K BBIITYCKHHKAM.

12.Y4yeOHO-MeTOIMUYECKOE O0eCTeueHre AUCIUIUIMHBI MTPEACTABICHO: OCHOB-
HOU nuTepaTypoi — 4 uctTounuka (6a30BbI yUeOHUK U yueOHOE MOCOOUE), JOTOTHU-
TENLHOW JIUTEepaTypoil — 6 HauMeHOBaHUsI U coomeemcmayem TpedboBanusimM PI'OC
BO nanpagnenus 19.03.02 ITpoaykTsl MUTaHUS U3 PACTUTENBHOTO ChIPbS

13.MarepuanbHO-TEXHUYECKOE O00€CNeUYeHne AUCHUILTUHBI COOTBETCTBYET
cnenupuKe AUCHUIUIMHBL «MHEKpOOHOIOTHS» W 00SCNeYHBAeT HCIOJIB30BAHHE CO-
BPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCJIC MHTEPAKTUBHBIX METOJA0B O0YUEHHSI.

14.MeTonuueckre peKOMEHAALMH CTYIEHTaM U METOJUYECKHE PEKOMEHJallun
NPEnoAaBaTeNsAM MO OPraHu3aluy 00YUYeHHS MO JUCIUILTMHE AAI0T MPEACTABICHUE O
cnenupuke 00y4eHHsl MO JUCUUIUTMHE « MUKPOOHOIOTHS .

OBIIUE BBIBO/bI
Ha ocHOBaHUM TpOBEICHHOMN PELICH3UU MOKHO CCNIATh 3aKIIOYCHUE, YTO Xa-
pakTep, CTpYKTypa U colepskaHue pabodeil mporpammbl AUCHUILUIMHBL « MUKpOOHO-
noruspy ®I'OC BO 19.03.02 ITpoayKTel IUTAHUS U3 PACTUTEIBHOTO CHIPbHS, HAIIpaB-
JEHHOCTh: TEXHONOTUH MULIEBBIX MHTPEIUEHTOB U MPOJYKTOB W3 PACTUTEIHLHOIO
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