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AHHOTAIUA
padoueii nporpaMmmsl yueOHo#i qucuuiuiaabl 51.0.18
«MHUKpPOOHOJIOTHS ¢ OCHOBAMH HMMYHOJIOTHW, IJIsl IOATOTOBKHN 0aKajaBpa 1o
HanpaBJieHUI0 / (HanpaBjaeHHOCcTh): 35.03.03 Arpoxumus U arpono4yBoBeaexnme /
(ArpoxuMmn4eckoe odecriedeHue arporexsosorui, I'eoungopmanuonnoe odec-
nevyeHue NOYBEHHO-3eMeJIbHBIX PECYPCOB).

Ieans ocBOEHUS TMCHUNJINHBI:

Henbto ocBoenus auctumuinabl b1.0.18 «MukpoOuonorius ¢ OCHOBAMH UMMY-
HOJIOTUW» SIBASIOTCS (DOPMHUPOBAHUE Y CTYJACHTOB YHHUBEPCATBHBIX KOMIICTCHIUN
(uagukatopel) YK 1.1 YK-1.1; YK-1.2; YK-1.3; VK-1.4; YK-1.5; YK-6.1; YK-6.2;
VK-6.3; YK-6.4; YK-6.5, obecnieunBaronmx KOMIIJIEKC TEXHOJIOTHYECKOH ITOJITOTOB-
KU 110 COBPEMCHHBIM HAIpaBICHUSAM OHOJIOTMM, OCHOBaM OOIICH U CEIhCKOXO3SH-
CTBCHHON MHUKPOOHOJIOTHH U MPUOOPETCHUE YMECHHUM 1 HaBBIKOB MCITOJIH30BAHUS T10-
JYYEHHBIX 3HAHUHN 715 pelIeHUs MPAKTUUECKUX 33Ja4 CEeJIbCKOX03IUCTBEHHOIO MPo-
M3BOJICTBA, COOTBETCTBUH C (POPMYIHPYyEMBIME KOMIETEHITUSIMH C IPUMEHEHUEM CO-
BPEMEHHBIX WHHOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUN JJIS peIeHusT Hayd-
HBIX, y9€OHBIX, TPAKTUYECKUX, METOIUIECKHUX, HMHOOPMAITMOHHO-TIONCKOBBIX 33724 B
OMONMOTHYECKUX HAayKaX W peam3aluu COOCTBEHHBIX 3HAHWA B MHHOBAIIHOHHBIX
cdhepax eCTeCTBEHHBIX HAYK.

Huctnumiuna «MUKpoOHOIOTHS ¢ OCHOBAMH WMMYHOJIOTHM» MpU3BaHa JaTh
3HaHUS 0 CUCTEMATUKE, MOP(OJIOTUHN U Pa3MHOKCHUU OaKTepuii; B3aUMOOTHOIICHU-
SIX MHKPOOPTAaHU3MOB U OKPYKAIOIIEU CPEJbl; B3aMMOOTHOIIEHHUIX MHUKPOOPTaHU3-
MOB MEXKy COOOH M C IPYTHUMH CYIIECTBAMU; META00IU3ME MUKPOOPTaHU3MOB, TIpe-
BpAIICHUSAX MUKPO-OpPTaHU3MaMU COCUHEHUH yTiiepoja, a3ota, ¢hocdopa, cepsl, xe-
Jie3a U IPYTUX 3JIEMEHTOB; IIOYBEHHBIX MUKPOOPTaHU3MAaX; METOIAX OMPEEICHUS X
COCTaBa W aKTUBHOCTH; TOHATHAX, IPUHIUIIAX U KOHLEMIUAX [MOYBEHHOW MUKpPO-
OMOJIOTMU W SKOJOTHU; POJIM MOYBEHHBIX MUKPOOPTaHW3MOB B TJIOJOPOJIUH MOYBHI;
BITUSTHAN 00pabOTKH MOYBH U MUHEPATBHBIX YI0OPEHNI HA NEITEIBHOCTH MHKPOOD-
TaHU3MOB; POJIM MUKPOOPTaHU3MOB TPH TOJYYCHHH OPTaHUYECKUX YHOOPEHHIA; O
CUHTETUYECKUX XUMUUYECKUX COCAUHEHUAX U UX JICTOKCUKAIIMM MUKPOOPraHU3MaMH;
SNU(UTHBIX MUKPOOPTaHU3MaX JINCThEB, CEMEHAX M 30HAX KOPHs pacTeHU; 00 oc-
HOBaX MUKPOOHOJIOIMYECKHUX MPOU3BOACTB MPOAYKTOB M OMONpenapaToB CEIbLCKOXO-
3SIICTBEHHOTO HA3HAYCHUS; MUKPOOUOJIOTHHN KOPMOB.

B pesynbrare ocBoeHHs Kypca OakajiaBp JTOJDKCH HOJYyYUTh HABBIKU IOJB30-
BaHMs puOOpaMu U 00OPYJOBAaHUEM U OBIAJCTh METOJAMU MHUKPOOHOJIOTHYCCKUX
uccienoBannil. bakamaBp JOJKEH yMETh: IIPUTOTOBHUTH IPEMAPAaThl MUKPOOPTaHH3-
MOB; Pa3jinudaTh OCHOBHBIC (DOPMBI OaKTEpHUil; TOTOBUTH M CTCPUIM3OBATH HCKYC-
CTBEHHBIC TTUTATEIILHBIE CPEJIBI U MOCYY; IIPOBOJUTh KOJIUYECTBCHHBIM YUYE€T MUKPO-
OpraHU3MOB B PAa3IMUHBIX CYOCTpaTax; BBIACISTH UYUCTHIC KYJBTYPHl OaKTEpUid,
COpOXMBAIOIINX KJIETYATKY, OKHUCISIOIIMX JKHAP M KIETYATKy, CHUMOMOTHUYECKUX
a30T(HUKCATOPOB, ANMIOPUILHYIO MANIOYKY; MPOBOANTH KAYECTBEHHBIC PEaKIMHA Ha
MPOAYKTBl KU3HEACATEILHOCTH MHUKPOOPraHU3MOB; MPOBOAUTHL MHUKPOOHOJIOTHYE-
CKHH aHaNMHU3 Pa3INIHBIX THUIIOB IMOYB, MPOJAYKTOB OMOKOHBEPCHUH, OMIPEACIICHAE UHC-
JEHHOCTH 3MUQPUTHBIX MUKPOOPTAaHU3MOB, OIEHWBATH KAYECTBO 3€PHA, KOPMOB IIO

MUKPOOHUOTOTHUECKUM MOKA3ATENSAM., a TAKKE OCHOBBI yueHus1 00 HHPEKIMM UMMYHUTETE U
UMMYHHOU CHCTEME OPTraHH3MOB



MecTo AuCHHMILIMHBI B Y4eOHOM mWIaHe: J(ucuuminaa «MuKpOOHOTIOTHS C
OCHOBaMHM MMMYHOJIOTHHY BKJIIO4YeHa B 00s3aTensHbI niepedeHs @I'OC BO, B muxn
JTUCITUTUTNH 0a30BOM yacTH. Peanuzanus B nucimmuinae « MUKpoOHOIIOTHS ¢ OCHOBA-
mu ummynosorum» tpedosanuit ®I'OC BO, OIIOII BO u ydebGnoro mmana mo

HarnpasiaeHuto 35.03.03 ArpoxuMus U arpornoYBOBEACHUE.
TpeGoBanus k pe3yabTarTaM OCBOEHHMS JUCHMILIAHBI: B PE3yJbTaTe OCBOCHUS
JUCIMIUIMHBI (DOPMUPYIOTCS CIICTYIONINE YHUBEPCATbHBIC KOMIIETCHIIMY:
VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5
Kparkoe coaepxxanue TUCHMNINHBI:

O6bem nuctumaubbl b1.0.18 «Mukpobuosorus ¢ 0CHOBaMU UMMYHOIOTHI)

COCTaBJSIET 3 3a4E€THBIX €AUHUIIBI, Bcero 108 wacoB, n3 xotopeix 70,4 cocTaBisieT
KOHTaKTHas padora oOywarolerocs ¢ npemnojasareneM (34 yaca 3aHATHUS JEKLUHUOH-
HOTO THTA, 34 Yaca MpakTUYecKue padoThl), 37,6 9aCOB COCTABIIAET CAMOCTOSTENb-
Hasi pabora oOyuaronierocsi (B T.4. BKIo4as 24,6 4yacOB MOATOTOBKHM K IK3aMEHY).
Juctunnuna b1.0.18 «MukpoOronorus ¢ OCHOBaMH MMMYHOJIOTUNY YUTAETCS CTY-
JeHTaM 1 -ro kypca uHCTUTyTa 300TeXHUM U 6uosioruu PCAY-MCXA um. KA. Tu-
MHUpPSA3EBA. DTO OMpPaBJaHHO, TaK KaK 3HAHUA IOJYUYCHHBIE B PE3YJbTATE OCBOCHUS
JUCHUIUIMHBL HEOOXOJUMBI NI JaldbHEHIIEro W3ydeHHUs OUOJOTMYECKUX HaykK.
CtpykTypa conepkanusi y4eOHOM JUCIUIUTMHBI BKIIOYACT TaKUE TUAAKTHIECKUE
€AUHULIbI, KaK pa3/ieibl U TEMBI:

Breaenue Tema Ne 1 Victopusi, 00beKT, METOABI U 3371a9¥ MUKPOOHWOIOTHH.

Pazaea 1 «O01mas MUKpPOOHOJIOT D)

Tema Ne 2 Crpykrypa OakteprnanbHOM KiIeTKd. [IpuAmuns knaccudukanmm
IIPOKAPHUOT.

Tema Ne 3 MukpoopraHu3MbI-3yYKapuoThl (TpHObI, BOJIOPOCTH, MPOCTEHIIINE)

Tema Ne 4. MeTaboan3M MUKPOOPTraHU3MOB

Paznen 2 «IKOJIOTHA U TeOXuMHYecKas ACATCIBHOCTh MUKPOOPIraHU3MOB)

Tema Ne 5 Brimssnue paxTopoB BHEMIHEH Cpeibl HA MUKPOOPTAaHU3MBI. DKOJIOTHUS
MHKPOOPTaHU3MOB.

Tema Ne 6. [IpeBpamenne MUKpOOPraHu3MaMH COCIMHEHUH YIIepoaa, a3ora,
docdopa, cepsl.

Paznen 3 « MUKpPOOPraHu3Mbl B HAPOJAHOM X03sliCTBEe M MeHLIMHE»

Tema Ne 7 «Posb MUKPOOPTaHU3MOB B OMOTECXHOJIOTHH OKPY>KAIOIICH Cpelibl»

Pazaea 4 «OCHOBBI MMMYHOJIOTHW»

Tema 8. OcHOBBI yueHHust 00 nHpeKkIuu. IMMyHUTET 1 HMMYHHAs CHCTEMa

Tema 9. UMMmyHONOrHUCCKHE peakiy. MOJIeKyISIpHBIC METOIBI AMardHocTuKu. UMmyHonpodu-
JIAKTUKA U MMMYHOTEpaIus

Tema 10. Mukpoopranu3Msl - BO30y1uTen OAMUISIPHBIX U KIOCTPUINAILHBIX (CII0-
poobpa3yronnx) HHPEKIMOHHBIX 00JIe3HEN )KHBOTHBIX.

O01masi TPy10€eMKOCTh JUCHUILIMHBI: cocTaBisieT 108 4. (3 3au. ef.)
ITpoMeKyTOUYHBIIT KOHTPOJIb: 3K3aMeH B 2-OM CEMECTPE




1. Ilesu ocBOeHHA TUCIIMIIIMHBI

Lenbto ocBoeHus aucuMIUIMHBL b1.0.18 « MHUKpoOHOIOTHS ¢ OCHOBAMU UMMY-
HOJIOTUMY» SIBJISIIOTCA (POPMUPOBAHUC y CTYJICHTOB YHUBEPCATIbHBIX KOMIICTCHIIUIM
(upaukaropel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2;
VK-6.3; YK-6.4; YK-6.5, o0ecriequuBarOmux KOMILIEKC TEXHOJIOTHYECKOM TOATOTOB-
KM 110 COBPEMEHHBIM HAIMPABICHUSM OWOIIOTHH, OCHOBaM OOIMICH U CEIhCKOXO3SH-
CTBEHHON MHUKPOOHOJIOTHH W MPUOOPETEHNE YMEHUI U HABBIKOB MCITOJIB30BAHUS T10-
JYYEHHBIX 3HAHUHA I PEIICHUS MTPAKTUIECKUX 33724 CEIbCKOXO3SHCTBEHHOTO TIPO-
M3BOJICTBA, COOTBETCTBUU C (POPMYIHUPYEMBIMH KOMITETCHIIUSIMH C TIPUMEHEHUEM CO-
BPEMEHHBIX WH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH NIJIs penieHusT Hay-
HBIX, YUCOHBIX, IPAKTUYCCKUX, MCTOIUUCCKUX, HHHOPMAITMOHHO-TIOUCKOBBIX 337124 B
OMOJIOTHYECKUX HAayKaX M peajid3allii COOCTBCHHBIX 3HAHUN B HWHHOBAI[MOHHBIX
cdepax eCTeCTBCHHBIX HayK.

Hucrtumnia «MHKpOOHOJIOTUST ¢ OCHOBAaMH HMMMYHOJIOTHW» IpU3BaHa JaTh
3HAHHS O CUCTEMAaTHKE, MOP(OIOTUY U Pa3MHOKCHUU OaKTEpUii; B3aUMOOTHOIICHU-
X MHUKPOOPTaHU3MOB U OKPY’KAIOIICH CpeJibl; B3aUMOOTHOLICHUAX MHKPOOPTaHU3-
MOB M@Ky COOOU M C APYTHUMH CYIIECTBAME; META00IN3ME MUKPOOPTAaHU3MOB, TIpe-
BpAICHUSX MUKPO-OpPTaHU3MaMH COSTMHEHUH yriiepoa, a3ora, pocdopa, cepsl, xe-
Je3a U APYTUX 3JIEMEHTOB; TIOYBCHHBIX MUKPOOPTaHU3MAX; METOIaX OMPEISICHIS UX
COCTaBa M AKTUBHOCTH; TMOHATHUAX, MPUHITUIIAX M KOHIETIUAX ITOYBEHHON MHUKPO-
OMONOTUY W IKOJIOTHUH; PO TMOYBEHHBIX MUKPOOPTAHHW3MOB B TUIOJOPOINH TOYBHI;
BITUSTHAN 00pabOTKH TTOYBH U MUHEPATBHBIX YI0OPEHNI HA NEITEIBHOCTH MHKPOOP-
TaHU3MOB; POJIY MHUKPOOPTAaHWU3MOB TPH TOJYYCHHH OPTaHUYECKUX YIOOPEHHIA; O
CUHTCTHYCCKUX XUMHUCCKUX COCTMHCHHUAX U UX JCTOKCHUKALIUM MUKPOOPTaHU3MAMU;
MUGUTHBIX MUKPOOPTAaHU3MaX JIMCThEB, CEMCHAX M 30HAX KOpPHs pacTeHuil; 06 oc-
HOBaX MHUKPOOHMOJOTHUCCKUX MPOU3BOCTB MPOJTYKTOB U OUOMPETApaTOB CEILCKOXO-
3STUCTBEHHOTO HA3HAYCHUS, MUKPOOHOJIOTHH KOPMOB.

B pesynbrate ocBocHMS Kypca OakayiaBp JIODKCH TOJIYYUTH HABBIKH TOJIB30-
BaHMs puOOpamMu U 00OpPYJOBAaHUEM U OBJAJCTh METOJAMU MHUKPOOHOJIOTHUCCKUX
nccienoBannii. bakamaBp MOMHKEH yMETh: MPUTOTOBUTH MPEMapaThl MUKPOOPTAHH3-
MOB; pa3avyYaTh OCHOBHBIC (HDOPMBI OAKTEPHil; TOTOBUTh M CTEPHIM30BATH HCKYC-
CTBEHHBIE TTUTATENBHBIC CPEIBI M TIOCYTY; TPOBOIUTH KOJUYECTBEHHBIN yUE€T MUKPO-
OpraHU3MOB B PAa3MUYHBIX CYOCTpaTax; BBIAEIATh YHCTHIE KYJIBTYphl OaKTepwHid,
COpaXMBAIOMIMX KIIETYATKY, OKUCISAIOMUX JKHP W KIETYATKY, CHMOMOTHYECKHX
a30T(HUKCATOPOB, AMMIOPUIHLHYIO NANTOYKY; MPOBOAUTH KAaYECTBEHHBIE PEAKIMK Ha
MPOIYKTHI U3HEICATCIBHOCTH MHUKPOOPTaHU3MOB; IPOBOJUTh MHUKpPOOHOJIOTHYE-
CKU aHaJIU3 Pa3NIMYHBIX TUIIOB MMOYB, MPOJAYKTOB OMOKOHBEPCUHU, OMPEACICHUE YUC-
JICHHOCTH 3MUQPUTHBIX MUKPOOPraHU3MOB, OIICHMBATH KAaYECTBO 3€pHA, KOPMOB IIO

MI/IKp06I/IOJIOFI/IT{eCKI/IM ITOKAa3aTCJISIM., a TaKXK€ OCHOBBI YUCHUS 00 I/IH(beKI_[I/II/I HMMYHHUTCTEC U
HMMYHHOI;'I CUCTEME OpraHu3MOB



2. MecTo IUCHHUIIMHBI B y4e€0HOM Tpolecce

Hucrumnria «MUKpOoOHOIOTHS ¢ OCHOBAMU UMMYHOJIOTHW» BKJIIOYEHA B 004-
satenbHbId nepedueHr GI'OC BO, B nuki AUCHUIUIMH 0a30BOM yacTh. Peanuzaius B
JHUCHMIUIMHE « MUKpOOHOJIOTHS ¢ OCHOBaMH UMMYHoJoruny TpedoBanuii ®I'OC BO,
OIIOII BO u yue6noro miana no nanpasienuto 35.03.03 Arpoxumusi U1 arponoyBo-
BEJCHUE.

Jucrumnuaa « MUKpOOHOTIOTHS ¢ OCHOBAMU UMMYHOJIOTHHY SIBIIICTCS OCHO-
BOMOJIATAOIICH JUIA U3YYCHUS CICAYIOIIMX AUCLUIUIMH: Meroasl 06paboTKu IKCIEpH-
MEHTAIILHBIX JaHHBIX, OCHOBEI OMOMH(pOpMaTHKH, [I0YBOBEIECHUE ¢ OCHOBAMHU Ie€0joTHH, bHO-
XUMHUSAL.

OCOOEHHOCTBIO AUCHUILIMHBL SIBISIETCA TO, YTO B y4€OHOM Kypce MOMHUMO
JICKIHUH, MPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYACHTBI 3HAKOMSTCS ¢ OCOOCHHO-
CTSIMH CTPOEHUS, Pa3BUTHS, INTAHUSA U KyJIbTUBUPOBAHUS MUKpOOpraHu3sMoB. OcBa-
MBAOT METOJbI y4€Ta U BBIACICHUSA YUCTBHIX KYIBTYp MUKPOOPraHU3MOB. Mojenu-
PYIOT Ipoliecchl TpaHC(hOpMAaIii BEIIECTB B IPUPOC. 3HAKOMSITCS C UCIIONb30BAHU-
€M YEJIOBEKOM ITOJIE3HBIX CBOMCTB MHUKPOOPraHU3MOB B IIPOMBINLICHHOCTH, CEJIb-
CKOM XO3SICTBE, MEUIIHHE U OXpaHe MPHUPOJbL. [louTh BCce 3aHATHUSA NPOBOIATCS B
MHTEPAKTUBHOHN (hopMe (paboTa B MasbIX IpyIIax, IPYIIOBOE 00CYKICHHUE).

PaGouas mporpamma quctumiuabsl « MUKpOOHOIOTHS ¢ OCHOBAMH UMMYHOJIO-
UM ISl THBAIUIOB U JIUI] C OTPAaHHUYEHHBIMU BO3MOXKHOCTSIMH 370pOBbs pa3pada-
THIBAETCA WHAMBHUAYAIbHO C YYETOM OCOOCHHOCTEH NMCUXO(H3UYECKOTO Pa3BUTHS,
WHMBUTy ATBHBIX BO3MOYKHOCTEH U COCTOSIHUS 3JI0POBBS TAKUX 00YJarONTHXCSI.

KonTponb 3Hanuii CTyJIEHTOB MPOBOJUTCS B (POpPME TEKYIIEH U MPOMEKYTOU-
HOU aTTECTALUMU.

Tekyias arrectanus CTyA€HTOB — OLCHKA 3HAHUM M YMEHHUI MPOBOJUTCS I1O-
CTOSIHHO Ha MPAKTUYECKUX 3aHATHUAX C IIOMOILIBED OIPOCOB, TECTOBBIX 3a/IaHMUIA,
OLICHKH CAMOCTOSITEIbHONU pabOThl CTYJICHTOB U CPOKOB C/IaUM BBIMOJHCHHBIX padoT,
a TaKK¢ Ha KOHTPOJILHOU HEJIeIE.

[TpomexyTouHas aTTecTalus CTYJICHTOB MPOBOJIUTCS B hopMe - DK3aMEeHA.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI M0 JAUCHMILIMHE (MOYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa3oBaTe/IbHOM
NMPOrpaMMblI

O6pa3zoBateibHbIC PE3yJIBTaThl OCBOCHHS AUCIMIUIMHBI 00yJaroniuMcs, Ipe-
CTaBJICHEI B TaomIie 1.

4. CTpyKTypa H coepKaHue TUCHHILTHHBI
4.1 Pacnpenesienne TPyA0EMKOCTH AMCIUIUIMHBI 10 BUAAM padoT

O6mass TpyI0EMKOCTh JUCIHUIUIMHBI cocTaBisfeT 3 3ad.eid. (108 ugacom), ux
pacrpejiesieHHde 1o BuaaM paboT MpeacTaBlICHO B Tabauiie 2.






OIICHHUBAA UX OOCTO-

MOJX0/1a AJIS pelieHus HEIOCTAaTKU
MHCTBA U HEJOCTaTKH TIOCTAaBJIEHHBIX 3a]a4
YK-14
I'paMOTHO, TOTHYHO,
apryMEHTHPOBaHHO
- ApPryMEeHTHPOBaHHO (op-
poprmpyert cob OTtnnune GpaxToB OT MHe- pry p Gop ApPryMEeHTHPOBAaHHO

CTBEHHBIE CYKICHUS H
onenkn. OTnuyaer
(daKThl OT MHEHHH,

HHTEpPIpETaInH, olle-

HOK ¥ T.JI. B paccyx-
OEHUSX IPYTHUX
YYaCTHHKOB JEATEIh-
HOCTH

HUW, UHTEPIPETALINH,
OLIEHOK U T.[I. B Paccyxk-
OEHUAX JPYTUX YUYACTHH-

KOB 1€ TEIbHOCTH

MHUpPOBaTh COOCTBEHHBIE
CYXIE€HUs U OLIEHKH 110
HanboJlee pacmpocTpa-
HEHHBIM TEOPHM OHOJIO-
THYECKHX HayK

dbopMupoBatTh cod-
CTBEHHBIE CYXIECHUS U
OLICHKHU TI0 HallIeHHOHI
nHpopMaLUN

YK-1.5

Omnpenenser u OLIEHU-
BaeT MOCIIeACTBHUSA
BO3MOXKHBIX pellieHn i
3aJa491

HpI/IHHI/IHH KPUTHYECKOTO
MBIIIJICHUA

OI_[CHI/IBaTL IIpakTH4iC-
CKYI0 3HAYUMOCTb Hay4-
HOT'O UCCIICIOBaHUA

[IpuMeHATh CHCTEMHBIIN
MOJXOA JJISl peIIeHUs
MOCTaBJIECHHBIX 337124 B
YCIOBHAX, MPUOIHKEH-
HBIX K TPOU3BOACTBEH-
HBIM

YK -6

CrniocobOeH ynpaBiasiTh CBOUM
BpeMeHeM, BBICTpauBaTh U
peaTn30BBIBATh TPACKTOPHIO
CaMOpPa3BHTHS Ha OCHOBE
MIPUHIIUIIOB 0Opa30BaHU B
Te4YeHHe BCEH )KU3HU

YK-6.1

[TpumeHseT 3HaHHE O
CBOMX pecypcax M UX
npeaenax (JITYHOCT-
HBIX, CHTYaTHBHBIX,
BPEMEHHBIX U T.11.),
ISl YCTICIITHOTO BBI-
TIOJTHEHHS TTOpYYeH-
HOM paboTHI -

Bunsl pecypcos (Ju4-
HOCTHBIX, CHTYaTHBHBIX,
BPEMEHHBIX M T.J.) U UX
npeaensl, HEOOXoIUMBbIe
IUTSL YCIIEIIHOTO BBITIOJ-

HEeHMs TOpyUYeHHOH pabo-

TBI; TPUHLUITB U METOIBI

CaMOpa3BUTHS M caM0O00-
pa3oBaHusl.

BeicTpanBats U peannszo-
BBIBAaTh TPACKTOPHIO ca-
MOpPa3BUTHS Ha OCHOBE

MPUHLUIIOB 00pa30BaHUA
B TeUEHHE BCeH KU3HU.

CrnocoOHOCTEIO pean-
3aI[Mil HAMEUEHHBIX Lie-
neH AeaTeNbHOCTH ¢
YYETOM YCIIOBHH,
CpEeACTB, TINIHOCTHBIX
BO3MOXHOCTEH, 3TanoB
KapbepHOT'O pocTa, Bpe-
MEHHOH NMepCIeKTHBEI
PasBUTH JeSATETBHOCTH
U TpeOOBaHMH pBIHKA
TpyAa.

VK-6.2




[ToHnMaeT BaXXHOCTH
TUTAHUPOBAHUS TIEP-
CIEKTHBHEBIX I[eNIeit

coOCTBEHHON ned-

TEJBHOCTH C YUETOM
YCIIOBHMH, CPEJICTB,

JTUYHOCTHEBIX BO3MOMXK-
HOCTEH, HTaIloB Kaphb-
€pHOTO POCTa, Bpe-
MEHHOH MepCTIeKTHBEI
Pa3BUTHA JeSITSITBHO-
CTH U TpeOOBaHMIT
PBIHKA TPYJIa

Buns! pecypcos (Ju4-
HOCTHBIX, CHTYaTHBHBIX,
BPEMEHHBIX H T.J.) U UX
npeaensl, HeOOXoUMBbIe
IJTSL YCIIEIIHOTO BBITIOJ-

HEeHMs TOpyUYeHHOH pabo-

TBI; TPUHLUITBE 1 METOIBI

CaMOpa3BUTHS M caM0O00-
pa3oBaHusl.

BeicTpanBats U peanuzo-
BEIBAaTh TPACKTOPHIO Ca-
MOpPa3BUTHs Ha OCHOBE

TIPUHIIUIIOB 00Pa30BaHUA
B TeUEHHE BCel KU3HU.

CrnocoOHOCTEIO pean-
3aI[Mil HAMEUEHHBIX Lie-
neH AeaTeNbHOCTH ¢
Y4ETOM YCIIOBHH,
CpEeACTB, TINYHOCTHBIX
BO3MOXHOCTEMH, 3TAINOB
KapbepHOT'O pocTa, Bpe-
MEHHOH NMepCcIeKTHBEI
PasBUTH JeSATETBHOCTH
U TpeOOBaHUH phIHKA

TpyZa.

YK-6.3

Peanusyer HameueH-
HEIE T[ETH IeATeIbHO-
CTH C YUETOM ycllo-
BHM, CPEACTB, JINY-
HOCTHBIX BO3MOKHO-
CTeH, HTarnoB Kapbep-
HOTO pocTa, BpeMeH-
HOM MepCTIeKTHBBI
Pa3BUTHUS JeSTEILHOC
TH ¥ TpeboBaHUH
pPBIHKA TPY/Ia

VYcnoBus, cpeacTa, TU4-
HOCTHBIE BO3MOXKHOCTH,
3TaIbl KAPEPHOTO POCTA,
BpPEMEHHBIE NIEPCTIEKTHBEI
PasBUTHA AEATETBHOCTH U
TpeOOBaHUS PhIHKA TPyAa

®opMynupoBaTh LETH

NESITETBHOCTH € YIETOM

YCIIOBHHM, CPE/ICTB, THY-
HOCTHBIX BO3MOKHOCTEH,
JTANoB KapbePHOTO POCTA,
BPEMEHHOM! TIEPCIEKTHBEI
pa3sBUTHA AEATETBHOCTH U
TpeOOBaHUI pBIHKA TPya

HapelkaMu peanmzaniuu
HaMEUYeHHBIX 1eNel fes-
TEJNBHOCTH C yUETOM
YCIIOBHH, CPE/ICTB, THY-
HOCTHBIX BO3MOKHO-
CTEH, 3TAIloB KapbepHO-
ro pocTa, BpeMEHHOH
NEePCIIEKTHBBI Pa3BUTHS
NeATeNbHOCTH U Tpebo-
BaHMI! peIHKa Tpya

YK-6.4

Kputnueckn ouenn-
BaeT 3P PeKTUBHOCTD
HCTIONIE30BAHUS Bpe-

MEHH H IPYTHX pe-
CYPCOB TIPH peIIeHUS
MIOCTABJICHHBIX 3a/a4,
a TaKKe OTHOCHTEIh-
HO TIOJIyMEHHOTO pe-

[IpMHIMIIBI 1 METOBI
YIPaBJIECHUS BPEMEHEM.

ONnTHMaJIBHO YIPaBIATh
CBOMM BpEMEHEM IS ca-
MOpPa3BUTHs Ha OCHOBE
TIPUHIIUIIOB 0OPa30BaHUA
B TeUEHHE BCeH KU3HU.

Haprikamu npuoGpere-
HUS HOBBIX 3HAHUH U
HaBBIKOB; ONMTHMAJIBLHOTO
YIpaBJIECHUS CBOUM Bpe-
MEHEM IS caMOpa3BH-
THS Ha OCHOBE NMPHHLH-
OB 00pa30BaHUS B Te-
YEeHUE BCEH )KM3HM.
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3YJLTAT

YK-6.5

JleMOHCTpHpYyeT UH-
Tepec k yuede U Hc-
MOJIb3YeT MPeOCTaB-
JIgeMBIEe BO3MOKHOCTH
IUTS TpHOOpETEHUS
HOBBIX 3HAHWH U
HaBEIKOB

MCTOAHI, CIIOCOOEI TIoJIy-
YeHWS HOBEHIX 3HaHUH H
HaBBIKOB

MpOSBIATE MHTEPEC K
yuebe, UCTIONIb30BaTh
MpeJOoCTaBIsIEMBIE BO3-
MO>KHOCTH ISl TpHOOpe-
TEHHs HOBBIX 3HAHUI
HaBBIKOB

HaBBIKAaMH TIPUMEHEHHS

HOBBIX 3HaHWH U HABHI-

KOB B Oyay1eit mpodec-

CHOHABHOH JeATeTbHO-
CTH

11










nokosiuecss Gopmel mpokapuot. Poct u pasmHoxenue Oakrtepwmii. Crocobbl pas-
MHOKCHHS OAKTEPHA.

Tema Ne 3 MuKpoopraHu3MbI-3yKaprOThI (TPUOBI, BOIOPOCIH, IPOCTEHIIINE)

I'pubsl. Uctopus usyuenns rpumOoB. OOmas XxapakTepucTHKa, 0COOEHHOCTH
cTpoeHwus, pa3MHokeHusi. CXOACTBa U pa3nuyus rpuOOB C PACTEHUSAMU U JKUBOTHBI-
MU. 3HaYeHUE B MIPUPOJIE U )KU3HH YEIOBEKA.

Bonopocnu. Pactipoctpanenre B npupojie, 0011as XapakTepucTuKa, CTPOCHHUE,
pa3MHOKeHHEe. 3HAUYCHUE B IPUPOJIC U )KU3HU YEJIOBCKA.

[Ipocreitimue. OOmas xapakTepuUCTHKa, OCOOCHHOCTH TMUTaHUSA, PacrnpocTpa-
HEHUE

Camporpodrrsie u mapazutudeckue ¢Gopmbl. CUCTEeMAaTHKA, XapaKTEPUCTHKA
OTJICIBHBIX CHCTEMATUYCCKUX TPYIIII.

Tema Ne 4. MeTabon3M MUKPOOPTaHU3MOB

XUMHUYECKUH COCTaB KJIETOK MUKPOOPTaHW3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCThb OT yclOBUH cpeabl. Paznoobpaszue moTpeOHOCTEH B MCTOYHMKAX MUTAHUS Y
MUKpOOpranu3MoB. CrocoObl MUTaHHUA W TOCTYIUIEHHE NUTATEIbHBIX BEIIECTB B
KJEeTKy. Mcrnonp3oBanre MUKpOOpraHM3MaMu UCTOYHUKOB yriaeponaa. ABTOTPOQBI U
retepoTpodbl. DoTOCHHTE3 (OKCUTEHHBIM M AaHOKCUT€HHBIN) U XEMOCHHTE3 Y MUKPO-
opranu3moB. OtkpeiTue xemocunteza C.H.Bunorpaackum. Jlutotpodsr u oprano-
Tpodsl. Canpotpodsl, naparpodsl, MUKcOTpodbl. MicTounnku azora, pocdopa, cepsl.
[ToTpebHOCTSE B jKemne3e, Kaauu, KalbIl[ii, MUKPO)JIEMEHTaX, BUTAMUHAX.

[Tonstue o pepmentax, ux kiaaccudukaius u ocobeHHocTu. Poib hepMeHTOB
B KU3HEJICATCABHOCTH MHKPOOPTAHU3MOB. JK30- U SHA0PEpMEHTHL. KOHCTUTYTHUB-
HbIC U aJalTHBHBIE (MHAyLUOCIbHBIC) hepMeHTH. Jlokanu3anus GepMeHTOB B KJICT-
ke. Mcnonp3oBanue (epMCHTOB UCIOBEKOM B PAa3IUYHBIX OTPACIAX HAPOJHOTO XO-
35IMCTBA.

KynpTHBUpOBanue MUKpOOpPTraHuW3MoB. UucTas M HaKONUTENbHAs KYJIbTYPHI.
OnexTuBHbIE cpenbl. CHCTEMBI KyJIbTHUBUPOBAHUS MUKPOOPTAaHU3MOB.

CriocoObl  TONyYeHUS MHKPOOpPraHMU3MaMH SHEpruu: OpokeHue, IbIXaHUeE,
aHa’poOHoe npixanne. AT® — meHTpoOONIHT KIETKH M CrocoObl e€ oOpa3oBaHUA:
cybctpatHoe (pocopunupoBanre — TIUKOIN3 U cxema OmiaeHa — Meleproda —
[Tapnaca (OMII); oxucnutensHoe (ochopwmpoBanue — 1uka Kpebca wmm mmkn
Tpukap6oHoBHIX KUcIOT (L[TK) u anexktponTpancnoptHas uens (3 TLL).

CX0JICTBO U pa3inuue OpOKEHUS, JbIXaHUs, aHa3pOOHOTO JAbIXaHud. [ nukonus3
y 3YKapHOT (BBICIIMX OPTraHU3MOB) U Pa3HO0Opa3ue aHa3pOOHBIX MyTeH Y MHUKPOOP-
TaHU3MOB: TIMKOJU3, MeHTo30¢gochaTHId NMyTh, MyTh OJHTHepa — [ymopoBa. Xu-
MU3M a3poOHoro apixanus: cxema OMII, LITK, STL.

Paznen 2 «IJkoJlorusi U reoXMMH4ecKasi JesiTeJbHOCTb MUKPOOPraHH3-
MOB»

Tema Ne 5 Baustnue ¢pakTopoB BHEWIHEH cpellbl HA MUKPOOPTaHUu3Mbl. JKOJI0-
ISl MUKPOOPTaHU3MOB.

Abuotnyeckue u Ouotuueckne (Gaxtopsl. AdnoTudyeckue ¢akTopbl. 3aBUCH-
MOCTb MHKPOOPTraHHW3MOB OT BOJHOrO pexuma cpeabl. OCMOTHYECKOE AaBJICHHE
KJIETKMA y Pa3HbIX TPyNI MHKPOOPTaHM3MOB M HMX OTHOILIEHHE K Pa3HbIM YPOBHAM
BIaXXHOCTH cpeabl. OcModuisl u ranodunsl. X pacmpocTpanenve u MpakTUIECKOe
3HaucHue. Kputuueckue TtemnepaTypHble TOYKU B KU3HEJCATCIBHOCTH MUKPOOpPra-
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HU3MOB. Me30huiumbl, NCUXpOOUITbI, TCUXPOTPOdEI, TEPMODUIBI, IKCTPEMATHHO
TepMOPHUIBHBIC W DKCTPEMANTBHO MCUXpodribHbIe GopMbl. BiausHue KUCIOTHOCTH
CpeIsl Ha pa3BUTHE OTAEIBHBIX MUKpoopranuzMoB. Kputuueckue 3nauenus pH B
KUZHEACATEIBHOCTH MUKPOOPTraHu3MoB. Me3oduinsl, ankanouisl, anuaopuisl U
IKCTpeMalbHbie aluao¢puiIbl. OTHOLIEHHE MUKPOOPTAHHU3MOB K KUCIOPOAY. A3pOoObI
U aHa3poOsl ((haKkyIbTATUBHBIE U OOTUTATHEIE).

buoTtndeckue hakTophl (B3aUMOOTHOIICHHUS MUKPOOPTaHU3MOB MEXKIY COOOM
U IPYTUMH CYIIECTBAMH). B3aMOOTHONICHHUS MEXy OpraHu3MamMu: Tpodrudeckas u
aJJICIOXMMUYECKasi pUpoja B3auMocBszeil. Helitpannsm, MyTyanusm (IpoToKoore-
parus, cuMOHM03), KOMMEHCAIN3M, aKTUBHAS KOHKYPEHIIHS, MMapa3suTU3M, METa0no3,
cUHTpOoGUs (MUKPOOPTAaHU3MBI PYOIla )KBAUHBIX )KUBOTHBIX ). CUMOHO3 U aHTArOHU3M
MEXy MPOKapuoTaMHu U dyKapuoTamu. [IpakTudeckoe McCronb3oBaHUEe cUMOHMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SMCTBE U MEIUIIMHE.

Mukpoopranu3Msl IOYBBI, BOABI M BO3AyXa.

Tema Ne 6. [IpeBpamienne MUKpoOpranu3mMaMu COEAMHEHHH yIJIEpoa, a3oTa,
docdopa, cepsl.

3HaueHune MpoLECCOB NPEBpAIICHNS YIISPOACOACPKAIIMX BEIIECTB B KPYro-
BOPOTE yIiepoAa B INPUPOJE M POJIb MUKPOOPTaHU3MOB B pacraje OpraHu4eCcKoro
BemecTBa. [Ipomecch OpokeHui (MacIIHOKUCIIOE OPOKEHUE TTEKTHHOBBIX BEIIECTR.
OpoXXKEeHHUE EIUTIONO3bI, CTIUPTOBOE, TIUIIMPUHOBOE OpOKCHUE, OpPOKEHUE MEKTHHO-
BBIX BCIIECTB, SIOMIOUHOKHUCIOE OpPOKEHUE, MOJIOUHOKHCIIOE OpokeHue) 3HauCHUE B
MPUPOJE, CEIBCKOM XO034MCTBE, TPOMBIIIUICHHOCTU. OCHOBHBIC CBOMCTBA BO30YaUTE-
JieH 3THUX MPOIECCOB (OOIUraTHBIM a’dpoOU3 UK aHA’POOUO03, «BCEITHOCTHY) B OTHO-
IICHUU UCTOYHUKOB YIJICPOIa U Jp.)

Hemnonnoe okuclieHUE YIJIEBOJIOB U JAPYTUX OPTaHUYCCKUX COCAUHCHUN MHK-
pOOpraHU3MaMu ¢ 00pa30BaHUEM KHCIOT.

AnpobHoe pasnoxkenue nemunono3sl. llenmonozopaspymatonme O6akTepun u
rpuOBI-BO30YIUTENN TpoLiecca pa3pylleHus Leurono3bl. OKUCIIeHne MHUKpoopra-
HU3MaMU T€MUIEIUTION03, JUTHHHA, KUpPa, YIIeBOA0poa0B, Bo3Oyaurenu u 3nave-
HUE 3TUX MPOLIECCOB.

Paznen 3 «Mukpoopranu3Msl B HAPOJHOM XO3SIMCTBE U MEAULIHEY

Tema Ne 7 «Ponb MUKpOOPraHH3MOB B OMOTEXHOJIOTHH OKPYKalOLIEH Cpeabl»

Mukpo6uosorudeckue U abuosiornueckue (hakTOphl pa3lIoKEHUsS KCEHOOUO-
THKOB. [lepcucTeHTHOCTH U Jerpajaius KCeHOOMOTUKOB (TIECTUIIMIOB, TOBEPXHOCT-
HO-aKTUBHBIX BCIHICCTB, CHHTCTUYCCKUX CMOJ, IJIACTMAacC U JIPYTUX MPOTYKTOB Op-
TaHUYECKOTO CHUHTE3a) B MPUPOIHBIX IKOCUCTEMax MHUKpoopranuzmamu. Heobxoau-
MOCThH OIICHKH BBOJUMBIX B MPHUPOJY KCCHOOMOTHUKOB. MUKpPOOPTaHU3MBI AKTHUBHO
YYaCTBYIOIIUE B PA3IOKCHUU KCCHOOMOTUKOB U X XapaKTEPUCTHKA.

buonornyeckas MHAMKAIMA 3arpsI3HEHHON MOYBCHHOM Cpellbl U CaMOOYMIIIC-
HUE MOYB. THIBI U XapakTep 3arpsA3HeHUN (XMMUYECKOe 3arpsi3Henne, Ouoioruye-
cKkoe 3arpsiznenue). Poib B paznoskennu necTuurua0oB KOMETaboaM3Ma M CHHTPO(UH.

Hcnonp3oBanue MecTUIUAOB MUKPOOPraHU3MaMU B Ka4€CTBE UCTOYHUKOB yT-
nepoaa (buoaerpanauus). 3aBUCUMOCTh Pa3i0KEeHHUs MECTULUAOB OT TEMIIEPATYyphI,
pH, xrciaopoaHoro pexxrMa M BIKHOCTH Cpebl. Bknaa MUKpoOOpraHm3MoB B MUHE-
payii3anuio NECTULUI0B. JKONIOTHUECKas ONMACHOCTh XUMHUYECKOTO 3arpsA3HeHus, my-
TH OMOXMMHUYECKON TpaHchOpMallUM TECTULHIOB MUKPOOPTaHU3MAaMHU U TMPUCMBI
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MCIIOJIb30BAaHUsI MHUKPOOPraHMW3MOB JJIs Aerpajaluuu nectTuunaoB. CTUMYJIMpPOBaHUE
Pa3BUTHS MUKPOOPTaHW3MOB B IPUPOIHOM MECTOOOUTAHUH MyTEM MPHUMEHEHUs pas-
JUYHBIX arpOTEXHUYECKUX MPUEMOB, B HACTHOCTH, IPY BHECEHUH UCTOYHUKOB a30Ta,
docdopa, BHMONHIIOMUX POJb CyOCTPaTOB-UHAYKTOPOB Uiu KocyOctparos. Ilep-
CHEKTUBbI UCHIOIB30BAHUS MECTUIIUAOB MUKPOOHOTO MPOUCXOXKICHNS KaK albTepHa-
TUBBl SKOTOKCHUKOJOTMYECKH OMNMACHBIX XMMUYECKHX BELIECTB U KaK COEIUHEHUH,
pasnaraecMbIX B dKocHucTeMmax 0e3 00pa3oBaHUsl TOKCUUYECKUX U MEPCUCTCHTHBIX MPO-
JYKTOB pacrnajia.

buonorunyeckoe 3arpsasHenue. [lytu camoouunieHus: mousbl. Heo0xoamMocTh
MTPOBEJICHUS] CAHUTAPHO — DMUJIEMUOTIOTHUYECKUX MMOYBEHHBIX HCCIIEIOBAHUN B 3aBU-
CUMOCTH OT Pa3HOBUIHOCTH OMOJIOTMUECKOTO 3arpSI3HEHUS.

Paznoxenue HedTu u HePTenpoayKTOB. TOKCHKOIOTHYECKAs XapaKTEPUCTUKA
(bpakioHHOTO cocTaBa HePTH. 3aBUCUMOCTH CKOPOCTH Pa3Io’KCHUSI HEPTH OT TEM-
neparypsl, BILKHOCTH, cCOAepkaHus kKuciopoga B nouse U pH. CtumynupoBanue
mpoliecca Jerpagani BHECEHHUEM MHHEPaTbHBIX yHnoOpenuit (a30THBIX U (ochop-
HBIX ). XapaKTEPUCTUKA MUKPOOPTraHU3MOB-E€CTPYKTOPOB.

Pasznen 4 «OcHOBBI HMMYHOJIOTHID)

Tema 8. OcHoBBI yueHus1 00 nHpekunu. UMMYHHUTET H MMMYHHasl CCTeMA.

Onpenenenve mnoHsTHs: uWHpEKUUsA, WHOEKIMOHHBIA mpoiecc, WH(EKIMOHHAS
0o7ne3Hb. Poiab MUKpOOpPraHM3MOB B BOSHUKHOBCHHMHM U Pa3BUTUHM HH(pEKIMH. Tpo-
MU3M MUKpOOpranu3MoB. [latorenHocts. BupynentHocTs. EnuHMIIBI €¢ M3MEpeHUs.
@DakTopbl YCUICHUS, OCIA0JCHUS BUPYJICHTHOCTH. TOKCUTE€HHOCTh, UHBA3UBHOCTH.
[IyTy u criocoObl BOZHUKHOBEHUS, pacipe/ICICHUS U JTOKAIU3AlUHA TaTOTEHHBIX MUK-
POOpPTraHU3MOB B MaKpoOpraHu3Me. Ponb MakpoOpraHvu3Ma M yCJIOBUH BHEIIHEH Cpe-
JIbl B BO3HUKHOBCHHH U PA3BUTUH UH(EKIIMOHHOTO Mpoliecca.

NMMyHHUTET, UCTOPHS PAa3BUTHUSA MMMYHOJOTHH. Bunbl ummynurtera. [lonsTus
"Ummynnas cucrema", "Hecrnienuduyeckas u crenudpuueckas 3amura opranmnsma’.
KieTounblii ¥ rymopanbHblii MMMYHHUTETHl. Opransl MMMYHHOH 3allUTBI: TUMYC,
¢dabpurmeBa cymka, TMMQpOY3Ibl, CENE3EHKA, KOCTHBIM MO3T, KIETKH UMMYHHOH CH-
cTeMbl. AHTUIeHbl, UX npupoaa. IMMyHOrIoOyaHHbI, UX KIACChl, POJIb B CO3AAHUU
MMMYyHUTETa. B3auMOAEHCTBUE aHTUTEH-AHTUTETIO.

Tema 9. UmmyHosornueckue peakuuv. MoJjiekyJsipHble MeTOAbI AMATHO-
cTUKU. UMMyHONIpOPHIAKTHKA H HIMMYHOTEPAINUA.

NMMyHONOTHYECKHE pEaKIuU: aJUICPTHUYCCKUE, CEPOJIOTHYECKUE (arriroTHHA-
IIAH, TPCUUNUTAIIMMA, CBSI3bIBAHUSA KOMILIEMEHTA, METOJ (hIyopecIUpyIonuX aHTH-
TeJ, UMMYHO(EPMECHTHBI aHalu3, MoJUMepasHas IemnHas peakius). UmmyHoamna-
THOCTUKA, UMMYHOTCpAIus, UMMYyHONPOUIaKTHUKA.

Tema 10. MukpoopranusMbl - BO30yAMTEeNH OAMULISAPHBIX M KJIOCTPH-
AUAJTBHBIX (copoodpa3yroumux) nHGeKHNOHHBIX 00J1e3Hel JKUBOTHBIX.

Bo3Oynurenn cnopooOpa3yromux OalM/UBIPHBIX W KIOCTPUAHANBHBIX WHEEK-
ITUH:0aKTepHO30B; CUOMPCKOM S3BBI, CTOJIOHSKA, OoTynmm3mMa. Mopdosorus, ¢usno-
Jorus BO30ynuTened, KyJIbTUBUPOBAHWE, IMAaTOT€HHOCTb, YCTOMYHMBOCTb, METO[IbI
MHUKPOOHOJIOTUIECKOM, UMMYHOJIOTHYECKON AMArHOCTUKUA U POPUIAKTHKH.

MuKpooprasu3mMsl - BO30yaAuTeH 0aKTePUAJIbHBIX 00JIe3Hel :KUBOTHBIX:
TyOepKynesa, Opylesiesa, pokKy CBUHEH, macTepesuiesa, S1epuxno3a, caaibMOoHeIe-
30B. Mopdonorus, ¢uszuonsorus Bo3OyIUTENCH, KyJIbTUBUPOBAHUE, MATOICHHOCTD,
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YCTOMYMBOCTH, METOABI MHKPOOHUOJIOTMUYECKOM, MMMYHOJIOTHISCKON AUATHOCTUKH U
PO UITAKTHKH.

HHG}eKIUi )KUBOTHBIX:

BO3OYyAMTEIN MHUKO30B,

MHKpOOpFaHI/I3MLI — BO36y)II/ITeJII/I MHUKO030B, MUKOTOKCHKO030B U BUPYCHBIX

MHKOTOKCHKO30B: TPUXO(PUTHH, MHUKPOCIIOpHH, (DHaByca

(mapmm), acneprusuie3a, adIaTOKCUKO3a, OXpaTokcuko3a u jap. Mopdomnorus, ¢u-
3HOJIOTHST BO30YIUTENCH, KyJIbTUBUPOBAHNE, MATOTCHHOCTD, YCTOUYNBOCTD, METO/IBI
MHUKPOOUOJIOTHUECKON, UMMYHOJIOTHUCCKON TMAaTHOCTUKHU U TIPO(QUITAKTHKH.

4.3 Conep:xaHue JeKIUHH, MPAKTHYECKHX PA6OT U KOHTPOJbHBIX

MeponpusiTHH
Tabmuua 3
. ®opmupye
No Nt 1 Ha3BaHHe JeKknui, E“)Iepy Bun Kou1-Bo
3 Ne paznena NMPAKTUYECKUX H KOHTPOJILHOTO
n/n . KOMIETEHI] 4acoB
CeMMHAPCKUX 3aHATHIH it MepOonpUsITUSI
Tema 1. Ucro-
us, OOBEKT Jlexuus 1. Uctopusi, 00bekT
pua, ’ PHL, ’ YK-1; [IpoBepka koH-
1. METOJLI U 3a- METO/IBI ¥ 33]]a4d MUKPOOHO- VK - 6 CIICKTA TOKILI 2
Jlaull MHKpPO- JIOTHH. ' "
OHOIOTHH.
IIpakTuueckoe 3ansarue Ne 1.
Mukpoobuosnorundeckas ado-
aTOpUs U MpaBuia paboThl B
PATOpHA 1 Tp p KoHTpo:s BeImosn-
HEH YCTPOHCTBO MUKPOCKOIIA U YK-1; HeHUs 1 3aLMTa ’
€ro XapakTepUCTUKHU. TexHuka YK - 6. m3
PUTOTOBIICHUS OaKTepHalb- '
HBIX IPEenapaToB U TEXHUKA
MUKPOKOITHPOBAHHS
Paznen 1. «O0mas MUKpOOHOI0THS
Jlexums 2. CtpykTypa Oakte-
HHA PYXTYP YK-1; IIpoBepka KOH-
puaibHOl KineTku. [IpuHIHIIBI VK -6 CITeKTA JEKIHH 2
KJ1accu(pUKallUU TPOKAPHOT. ]
IIpakTuueckoe 3aHsaTHENC2. OLDOC. KOHTDOIL
3HaKOMCTBO ¢ (hopmamu Oak- YK -1; BEL 1$on1,{eHHﬂII)/I 14 5
Tema Ne 2 TepHIi: IapOBUIHBIE U MAJI0U- VK - 6. pra T13
Crpykrypa KOBUAHBIC YOPMBI. :
OakTepuaIb-
P HOM KISTKH [MpakTrueckoe 3ansTueNe 3.
" | V3Butsle (BUOPHOHBI, CTIUPUII-
Hpuiurs: JIBI CHH(oer;LI) HI;T‘IaTIIiIC YK -1; Onpoc, KoHTpOIL
Kiaccubuka- ’ P ’ . ’ BBIIIOJIHEHUS U 3a- 2
IHH TIPOKApH- (mpocMOTp Kene300aKTepuil u3 YK - 6. wra 113
or BOOEMOB) (popMBI OaKTepuii 1 )
AKTHHOMMUIIETHI.
[pakTrueckoe 3anstueNe4. OLDOC. KOHTDOIE
Mukpooprann3mMel 3yKapuOTHI: YK-1; poc, p
3
BBIITOJIHEHUS H 3a- 1,84
JPOKKU, MUKPOCKOIIMYECKHE YK-6

rpuOBI U BOIOPOCIIH.

muTa 113
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®opmupye

Ne u HazBaHMe JeKUUI Bu
Ne o, MbI€ 8 KoJs-Bo
Ne paznena NPaKTHYE€CKUX H KOHTPOJIbHOTO
n/n . KOMIIeTeHI] 4acoB
CeMHHAPCKUX 3aHSATUH it MepONpUsITHS
Pasnen 2 «9ko/10rus ¥ reoXuMHUYeCKas 1eATeIbHOCTh MUKPOOPTAHU3MOB)
Jlexums Ne 5 Biusiaue daxro-
POB BHEIIHEH CPEIbl HA MUK- YK-1; IIpoBepka KOH- 2
0OPTaHH3MBEI. JKOJIOTHS MHK- VK -6 CIIEKTa JIEKI[UN
Tema Jo 5 Poop OOpraHu3MOB
Bnusinue ¢ax- POOp -
ITpakTueckoe 3ansTueNe 11
TOpPOB BHEIII-
- OLueHKa 49yBCTBUTEIILHOCTH
HEH cpesibl Ha - Kounrpoub BbIIONI-
YUCTOM KYJNBTYPHI K aHTHOHO-
MHKpoOOpra- - HEHUS U 3alI1Ta
THKaM. Y CTHBIM OIIPOC IO Te- N
HH3MEI, DKO- YK -1; [13., ycTubrit
Me: «Bnusaue pakTopoB 2
JIOTHS1 MUKPO- o YK -6 OIIPOC, pPELIEHUE
BHELIHEN Ccpejibl Ha MUKPOOP- o
OpraHU3MOB. CUTYyallMOHHOM 3a-
ranu3Mel. «MeTaboau3M MUK-
Jadu
poopranu3Mosy. Curyanmon-
Has 3a7aya
Jlexuwms 6. [lpeBpamienue Muk-
pOOpraHu3MamMu COeTMHEHUH YK-1; [IpoBepka koH- 4
yriepoja, azora, ¢pocgopa, YK-6 CIIEKTA JIEKLIUH
CEpHI.
IIpakTueckoe 3ansitueNe 12.
MopaenupoBaHue IpoLeccoB VK - 1- KonTpo:is BbIIION-
CIIHPTOBOTO, MAaCISTHOKUCIIOTO VK 6’ HEHM U 3aIlATa 1,84
OporxeHwmii U GpoKeHUS 1IeT- I13
JHONO3BI.
3 Kontponbhas pabota no teme: VK _ [ [TpoBepka Teope-
«IIurareiabHbIE CPEIBl U METO- VK 6’ TUYECKOW KOH- 0,16
JIbl CTEPUIT3ALUNY. TPOJBHOU pabOTHI
Tema 6. [1pe-
BpareHHe JlaGoparopnas paGoraNe 13.
MHKpOOpTa- MonouHokurcioe OpoKeHue. i} VK- 1: Onpoc, KOHTPOJb
HMaMu co- | MHEKpoduiopa cuiioca n Kucnoi VK - 6 BBITIOJTHCHUS U 3a- 2
CAMHeHMiT yI- KanycThl. AHaJIU3 KUCIIOMO- muTa 113
Nepora, a3oTa, JIOYHBIX POAYKTOB.
hocopa, cepe! | Kourponsas paboTa o TeMe:
«Po1bp MUKPOOPTraHU3MOB B
TpaHchopMaIi CoeAMHEHNUN
gne g)ﬂallj Huoueccmﬂ HoJIy4e YK-1; Tecruposanue, 2
yrepoaa. 1p Y YK -6 YCTHBIH OTIPOC
HUS DHEPTHUID)
VYerHsii onpoc 110 teme «Kpy-
TOBOPOT YTJIEPOIay.
[IpakTnueckoe 3anaTeNe14.
MogennpoBanue IpoLeccos
KpyTrOBOpOTa a30Ta B IPUPOJE VK _ - Onpoc, KOHTPOJIb
(MuHEpanu3anus, ACHUTPUPHU- VK 6’ BBIITOJIHCHUS U 32- 2

Kanus ¥ azotdukcanus). [Ipo-
CMOTp KIIyOCHBKOB O00OBBIX

pacTeHui

muTa 113
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1) BUpychI

2) npocreiiiine

3) 6axTepun

4) rpuosBI

3 K MexaHu4ecKo#i 4aCTH MUKPOCKOINA OTHOCUTCH
1) oxynsip

2) KOHJICHCOD

3) MakpOBHHT

4) peBOJILREPHOE YCTPONCTBO ¢ OOBEKTUBAMU

4 B ocHOBe TOKCOHOMMU OAKTEPHUIA JICKUT H3yUCHHUE
1) ux Mmophoaoruu 1 OGUOXUMUYECKUX CBOUCTB

2) HaTM4usi TOKCUHOB

3) crmocoOHOCTH 00pa30BBIBATH CIIOPHI

4) UX MaTOT€HHBIX U BUPYJICHTHBIX CBOMCTB

S CTpenrTobdanm/uibl B Ma3Kax pacnoiaralorcs

1) TpO3IbEBUAHBIMU CKOTUICHUSIMH

2) HeNpaBUIbHBIMU CKOTUIIEHUSMU

3) uenoykamu

4) OoIMHOYHO

6 OuiioreHeTHYECKAsi TAKCOHOMHUS OAKTEPUii CTPOUTCS HA OCHOBE:
1 )3BOTIONMOHHOTO POJCTBA U TEHETUYCCKUX MTPU3HAKOB
2)MOp(}OJIOTHIECKUX CBOUCTB

3)pu3HOIOrHYECKUX CBOUCTB

4)ceposIornuecKuX CBOMCTB

7 Omnupuyeckas kiaaccuukanus 6akrepuii (mo 6epaku) CTPOUTCH HAOCHOBE:

1)3BOIIONMOHHOTO POACTBA M TCHETUYCCKUX ITPU3HAKOB

2)To1bKO MOP(HOIOTMYECKHUX CBOUCTB

3)TONBKO (PU3HOTIOTHIECKUX CBOMCTB

4)cOBOKYMHOCTH (PEHOTUMNUECKHUX MPU3HAKOB

8 IIpoxapuoTHYecKne KJIETKH, B OTJMYHME OT JYyKapUOTHYECKHUX, JUIICHBI:
1)sinpa

2)IIATOIIa3MBbl

3)uuToriazMaTuueckoit MeMOpaHbl

4)pubdocom

9 I1o nyiviHe BOJIHBI M THILY HCHOJb3YEeMOI0 U3JIy4eHHS COBpPEMEHHbIe MUKPO-
CKOIBI eJISITCA Ha:

1)cBETOBBIC U AJICKTPOHHBIC

2)CBETOBBIC U TEMHOIIOJIBHBIC

3)(pa30BOKOHTPACTHEIC U TEMHOTOIBHBIC

4)371eKTPOHHBIE 1 MEXAHUYECKHE

10 ®a30B0-KOHTPACTHAsA MUKPOCKOINUSI OCHOBAHA HA:

1) yMEHBIIEHUY MHTEHCUBHOCTH OCBEILEHHS MpenapaTa 3a CUEeT ONyCKaHHs
KOHJICHCOPa U CyKeHUs Auadparmsl

2) mpeBpalieHu ONTHYECKUMHU CPeICTBaMH (Ha30BbIX KOJICOAHHI B
aMIUIUTY IHbIE

3)oTcedeHNU MPOXOIAIICTO CBETA U BU3YAIN3allMh OOBbEKTOB B PACCESIHHBIX
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ay4dax

4)nongpusanuuy JBYX Jiydeid BO B3aUMHO MEPNECHINKYISIPHBIX MJIOCKOCTIX
11 TeMHOMOJIbLHAsI MUKPOCKONIUA OCHOBAHA HA:

1) ciocoOHOCTH HEKOTOPBIX BELIECTB M3IIy4aTh CBET IPH BO3ACHCTBUH
KOPOTKOBOJIHOBOT'O U3JyU€HHUS

2) yMEHBIIEHUY UHTEHCUBHOCTHU OCBEIICHMS MPEnapaTa 3a CUET Oy CKaHHs
KOHJICHCOPA U CY>KCHHSI ThadparMsl

3)npeBpalieHU ONTUYECKUMHU cpeICTBaMU (ha30BbIX KOJICOaHUN B
aMILJTATYTHBIC

4)oTceyeHNH MPOXOSIIETO CBETA U BU3YaTU3AIIMU OOBEKTOB B PACCESTHHBIX
JTydax

12 JIroMmuHecHeHTHASI MUKPOCKONUS OCHOBAHA HA:

1) crtocoOHOCTH HEKOTOPHIX BEIICCTB U3NMydaTh CBET IPU BO3ICUCTBUU
KOPOTKOBOJIHOBOT'O U3TyU€HHUS

2) mpeBpalieHu ONTHYECKUMHU CpeICTBaMH (ha30BbIX KOIeOAHHI B
aMILTUTYAHbIC

3)oTCe4YeHHH MPOXOAIIEr0 CBETA M BU3YaIU3aLMH OOBEKTOB B PACCESIHHBIX
aydax

4)nongpuzanuy JBYX JIydel BO B3aUMHO MEPIEHANKYISPHBIX MIIOCKOCTSIX
13 CtadnjI0KOKKH pacnonaranTcst

1 )oguHOUHOE, OGECTIOPSIIOYHO

2)IICTIOYKOM

3)B BHUE MTAKETOB 10 8-16

4)B BUJC «BUHOTPAIHON TPO3IN»

14 PoGept Kox oTKpBLI

1)OTKpBLI IPUPOTY OpOKCHUS

2)nony4ns BaKIMHY MPOTUB OEIIEHCTBA

3)oTkpbL1 BO30ynuTeNns TyOepKynes3a

4)nonayyna BakLMHY IPOTHUB CUOUPCKOH S3BBI

1S N.!A. Me4YHUKOB OTKPBLI

1 )oTKpbLT TpUpOAY OpOKEHUS

2)OTKpBLT BO3OYAUTENS TyOepKyJie3a

3)coznan parouTapHyo TCOPUI0O UMMYHUTETA

4)BBe B JIa0OPATOPHYIO NPAKTUKY MUTATECIIBHBIC CPEIbI

16 HauGosbuiee KOJIM4YECTBO BOAbI B 0AKTEPUAX HAXOAUTCSH B:

1) noHHo# ppaxiuu

2) Kpuctamumieckoit hopme

3) cBoOOHOM BUIC

4) cBsI3U C KOJUIOUAAMHU

17 y rpaMoTpuuaTe/IbHBIX 0aKTepHil 00Jiee BbIpakeH

1) nunononucaxapuaHbId KOMIOHEHT KJIETOYHON CTEHKHU

2) TUNONPOTENHOBLIN KOMIOHEHT KJIETOYHOM CTEHKH

3) MypEeHHOBBI KOMIIOHEHT KJIETOYHON CTEHKHU

4) bochomumuaHbI KOMIIOHEHT KJIETOYHON CTEHKU

18 O0s13aTeIbHOM CTPYKTYPOii 0aKTepHATbHOM KJIETKH ABJISETCS

1) pumOpun

24



2) cnopa
3) HyKJeou
4) 3epHa BOJIOTHHA

19 I'pamoTpunaTe/ibHbIe 0aKTEPUU OKPALIUBAKTCH B:
1) cunmii iBeT

2) KpacHbIU LBET

3) JKenThIl 1BET

4)MeTaxpoMaTHICCKH
20 CnocolGcTBYET CLIOPOOOPA3OBAHUIO

1) HEOCTATOK MUTATEIBHBIX BEIIECTB
2) HaKOIJIEHHE MPOAYKTOB 0OMeHa
3) U3MCHCHUE PH
4) Bce MepeyncICHHOE
21 1-¢popmbl OakTepuii 00pa3yroTcs NOA BJIAMSHHEM

1) aHTUOMOTHKOB
2) KUCTIOT
3) HarpeBaHus
4) oxnaxKaeHus
22 Obpa3yomasic Npu cCnopoodpa3oBaHUH AUNHKAJIHHOBAasK KHCJI0Ta 00HAPY-
JKMBaeTcst

1) B KOpTEKCE CIIOp
2) NpOTOILIACTE CIOP
3) cropomnasme
4) sK30CcTIOpHYyME
23 OcHoBHOI1 pyHKIHEH KANCYJIbl 0aKTepH ABJIACTCS:
1) 3amuTa oT darouTo3a U aHTUTEIO00OPA30BAHUS
2) yyacTue B ICJIICHUU
3) 3amuTa OT XUMHUYECKHUX BO3JAEUCTBUIM
4) 3aiura OT KoJIeOaHUH TeMIEpaTyphl
24 OcHoBHasi GpyHKIUS ATOMIAZMATHYECKOI MeMOpaHbI
1) obpazoBanre MeTabONMUTOB
2) oOpazoBaHNe TOKCUHOB
3) ydactue B IbIXaHUU
4) yqacTie B TUTaHUH
25 JIns1 OKpacKM no MeToay rpaMa UucnoJib3yloT

1) Be3yBUH
2) 5% pacTBOp CEpHOM KUCTOTHI
3) reHuuan- GpUONCTOBBIH
4) kap60J10BbIlt HYKCUH
26 BeurecTBo KancyJbl 0akTepuil NpeacTaBJIeHO:

1) riukonenTuaOM
2) MyKOIIPOTEHHOM
3) MypaMUJIIUTIEITUIOM
4) MyKOIOJIHCAXapUIOM
27 I'nukaHoOBBIC MU KIeTOYHO! CTEHKH OaKTepHil MpeAcTaBJIeHbl
1) menTuaaMu A-aJlaHWUHOM U JI- TIIyTAMHUHOBOM KHUCIOTON
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2) n-aleTUITITIOKO3aMUHOM U N-alleTUJIMYPaMOBOM KUCIOTOM
3) IMOUKATUHOBOM KUCIOTOM

4) rmMKOreHoM

28 IToaBU:KHOCTH DaKTepuil 00ecneYnBaeTcH

1) BpalieHueM KI'yTUKOB

2) IBUKEHUEM PECHUUEK

3) nBuxenueM Gumopuit

4) cokpanicHUEeM KICTOUYHON CTEHKU

TecToBbIe 3a1aHus 10 TeMe «Bupycsl 1 parn»
1. Bupycbl ObLJIM OTKPBITHI
A) ®. I’Opemnem
0) 2.0. JIxxennepom
B) JI.1. UBaHOBCKUM
r) JI. ITactepom
2. bakrepuodaru oTKpLLIH
a) ®. Jlepdnep u I1. Gpom
0) ®@. Tyopt u @. JI'Ipennib
B) U.-C. bax u ®. Menenscon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychl cUMTAIOT KMBBIMH CYIIeCTBAMU, TAK KAK OHH
a) oOpaszoBaHbl OeJIKaMU U HYKJICMHOBBIMH
0) criocoOHBbI B3aUMOJICHCTBOBATH C KIICTOYHBIMU
B) UMCIOT YIOPAIOUCHHYIO CTPYKTYPY ¥ CUMMETPHIO
KHCIIOTaMHU
I') UMEIOT T€HOM, CTIOCOOHBI K CAMOKOIIMPOBAHHIO,
MeMOpaHamMHu W TPOHUKATh B KJIETKH O0JaJar0T HACIEACTBEHHOCTHIO W MU3MEHYHBO-
CTBIO
4. IToxosmasica ¢popma BUpPyca BHE KJIETKH X03IHHA 3TO
a) BUpOU]
0) NpuoH
B) KaIlCH/I
') BUPHOH
5. Bupyc Mmo3au4Hoii 00J1e3HH Ta0aKa MMeeT CHMMETPHIO
a) CIUPaIbHYIO
0) UKOCAdPUUCCKYIO
B) CJIOKHYIO
') KyOM4ECKYIO
6. bakrepnogar T4 yesoBeka nMeeT CHUMMETPHUIO
a) CIHPAJIbHYIO
0) UKOCA3PUUECKYIO
B) CIOXKHYIO
) KyOHM4ecKyIo
7. KoMmieke Kancuaa v BUPYCHOM HYKJIEMHOBOH KUCJI0THI HA3bIBAETCH
a) CyIepKarcu/I
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0) HyKIICOKaTCH/T

B) Karicomep

') IPOTOMEpP

8. Hapy:xHblii 0eJIKOBBIH €10/ BUPYCOB 3TO

a) MeriomMep

0) Kop

B) TPAHCKPUNIT

I') Karcua

9. YHuKaAbHBIM (epMEHTOM PETPOBHPYCOB SABJSCTCS

a) puboHyKJieasa

0) oOpaTHas TpaHCKpUMTAa3a

B) peIlinKa3a

I') IPOTCUHKHUHA3a

10. ITpaBuiIbHAas MOCJIEI0BATEILHOCTD ITANIOB OHTOTeHe3a BUPyca:

a) aacopOIuss — MPOHMKHOBEHUE B KIETKY — TPAHCIOKALMS — PEIUIMKALHs, pe-
NpOAYKIHsS — cOOpKa BUPYCHBIX YACTHII M CO3PEBAHHE

0) aacopOuMs — TPAHCIOKALMS — INPOHUKHOBEHHUE B KIIETKY — peIUIMKalMs, pe-
npoAyKIHs — cOOpKa BUPYCHBIX YACTHI M CO3PEBAHHE

B) TpaHCIIOKaIus — aAcopOLus — MPOHUKHOBEHUE B KJIETKY — pEIUIMKaIlus, pe-
MPOYyKIIUS — cOOpKa BUPYCHBIX YACTHUIL U CO3PEBAHUC

I') IPOHUKHOBEHUE B KJIETKY — aJCOPOIMsS — pEIUTUKAIIMS, PENPOAYKIUS — TPaHC-
JoKaIusa — cOopka BUPYCHBIX YaCTHI] U CO3PCBaHUE

11. BuauMpIMH TIPOSIBJIEHUSIMH JeHCTBHSI BHPYCOB HAa KJEeTOYHbIe KYJIbTYPbI
SABJISAIOTCS:

a) LITI, PTA

0) Oms1IKooOpa3zoBaHUE

B) BHYTPUKJIETOUHBIE BKIKOUEHUS

') BEpHBI BCE BAPUAHTHI MYHKTOB a), 0), B)

12. Penuiukanus BUpyca 3TO

a) CUHTE3 IOYEPHUX HYKIEHHOBBIX KUCIOT

0) cuHTE3 OETKOBBIX MOJIEKYI

B) OCBOOOKICHHE OT OCITKOBOM 000JIOUKH

r) cuate3 MPHK na matpunie JIHK nnu PHK

13. IIpu penpoaykuuun PHK(+) BupycoB oTCYTCTBYET cTaaHsA

a) TPAHCKPUIILIHS

0) peruKaius

B) TPaHCIISALMA

I') UHKaIICUJIUPOBAHUC

14. PHK(-) Bupychl 00513aTeJIbHO coaepKAT pepMeHT

a) JIHK-3aBucumyro PHK-nonumepasy

0) 3HJI0HYKIIea3y

B) TPAHCKPUNTAa3y

r) PHK-3aBucumyio JIHK-nonumepasy

15. IlpaBuibHaA MOCAEA0BATEIBHOCTD 3TANOB cTaHAAPpTHOrO nMKiIa ITIP:

a) snonranus uenu JIHK npu 70-75°C — omxur npaiimepos nipu 40-60°C — aena-
typauus JHK npu 90-95°C
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0) omxur npaiimMepoB npu 40-60°C — smonramus uernu JJHK mpu 70-75°C — nena-
typanusa JJHK npu 90-95°C

B) nenarypauus JTHK npu 90-95°C — snonranus uenu JIHK npu 70-75°C — otxkur
npaitmepos npu 40-60°C

r) nenarypauus JHK opu 90-95°C — omxur npaitmepos npu 40-60°C — 35ioHranms
uenu JJHK npu 70-75°C

16. bakrepunodaru oTKpbLIN

a) ®@. JIehdnep u I1. dpomm

0) ®@. Tyopt u ®@. JI’Opemnb

B) Jlx./1. Yorcon u ®@. Kpux

r) ®@. XKakob u K. Mono

17. Bupychbl ’KHBOTHBIX OTKPbLIA

a) ®@. JIehdaep u I1. dpom

0) ®@. Tyopt u @. JI'Openib

B) JIxk. JI. Yotcon u @. Kpuk

r) ®@. Kako6 u K. Mono

18. Bupychl yes10BeKka BIepBbIe OTKPbLI

a) E. Kacnepcku

0) x. Makadu

B) V. Puun

r) ®@. Kosn

19. Bupychbl CHHTAKOT }KUBBIMH CYIIECTBAMH, TAK KAK OHH

a) oOpaszoBaHbl OeJIKaMU U HYKJICMHOBBIMH

0) criocoOHBbI B3aUMOJICHCTBOBATH C KIICTOYHBIMU

B) UMCIOT YIIOPSAIOUCHHYIO CTPYKTYPY U CUMMETPHIO

KHCIIOTaMHU

') UMEIOT I'€HOM, CITIOCOOHBI K CAMOKOMUPOBAHUIO,

MeMOpaHamMHu W TPOHHUKATH B KJIETKH O0JaJar0T HACIEACTBEHHOCTHIO U M3MEHYHBO-
CTBIO

20. Hapy»Hble BHIPOCTHI KAIICOMEPOB HA3BIBAIOTCS

a) MerIoMepbl

0) MpoTOMEpHI

B) ITPHOHBI

I') IpaiiMepbl

21. Bupyc mo3au4Hoii 00J1e3HU Ta0aKka MMeeT CHMMETPHIO

a) CIUpaIbHYIO

0) UKOCAdPUUCCKYIO

B) CJIOKHYIO

') KyOM4ECKYIO

22. Komnjieke Kancujaa U BAPYCHOH HYKJI€HMHOBOM KUCJIOTHI Ha3bIBAETCS
a) cynepkancu/

0) HyKJICOKaICu1

B) Karicomep

I') IPOTOMEpP

23. JIuopuausanus — 310
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a) pa3pylIeHHE 3aPAKEHHON KJIETKH B Pe3yJIbTaTe BbIXOAa BUPYCHOTO MOTOMCTBA BO
BHEIIHIOKO Cpey

0) ycuiaeHHOe CINIOHOOTAETICHHE Y JKUBOTHBIX, OOJIbHBIX OCIIEHCTBOM

B) KOHCEpBallMsi BUPYCCOAEPIKAILIETO MaTepuana MyTeM BBICYIIMBAHUS B 3aMOpO-
KEHHOM COCTOSIHUU B YCJIOBHSIX BaKyyMa

r) o0pa3oBaHUE TMTAHTCKUX MHOTOSIIEPHBIX KIETOK B KYJbTYPE KIETOK, 3apakKeHHbIX
BHPYCOM

24. HapyHblii 0€JIKOBBIH CJI0H BUPYCOB — 3TO

a) meniaoMep

0) xop

B) TPAHCKPUNT

T') KaIlcu/I

25. YHUKAJBbHBIM (pEPMEHTOM PETPOBHUPYCOB SIBJISIETCA

a) pubonykiieasa

0) oOpaTHas TpaHCKpUIITa3a

B) peIUIMKa3a

I') NPOTEeHMHKNHA3a

TeopeaneCKaﬂ KOHTPOJbHAasA paﬁoTa no teMe: «IIurareabHbIe Cpeabl U METO-
AbI CTEPUIIU3ATIUN

Buaer Ne 1
l. [Touemy HaTypanbHBIC Cpelbl MAJONMPUTOAHBI I U3Y4UYCHUSA (PU3UOIOTUU
MUKPOOPTaHU3MOB?
2. Kak noapasaenstoTcsi nutaTeabHbIe Cpejibl 0 (PU3NUECKOMY COCTOSHHUIO (KOH-
CUCTCHIINH)?
3. C kako# 11e/IbI0 B MUKPOOHOJIOTHUCCKON MPAKTUKE UCIIOJIb3YIOTCS JJICKTUBHEIC
cpeasi?
4. Kakum cmocoOoM U mpH KakoM pPEeXHME CTEPUIIM3YIOT J1a0OpaTOPHYHO CTEK-
JSHHYI0 nocyy (damku [letpu, nunerkun)?
3. Kaxoit MeToa mpuUMEHSIOT B MUIIEBOW MPOMBIIIIICHHOCTH J1si 00pabOTKH TIPo-

AYKTOB, TCPAIOIIUX IIPHU KUIITYCHHHU MM TATCILHBLIC BKYCOBLIC cBolcTBa?

buaer Ne 2
1.  Kakue no coctaBy cpeabl HCIIONB3YIOTCA JIJIS MTOTYUYEHUS MIPOTYKTOB JKU3HE/IC-
ATEIBHOCTH MUKPOOPTaHU3MOB (BUTAMHUHOB, aHTHOHMOTUKOB U JIp.)?
2. Kakue 1mo KOHCUCTCHIIMM NMHUTATEIbHBIC CPEIbl UCHOJB3YIOT ISl HAKOTUICHUS
OroMacchl MUKpPOOPTaHU3MOB?
3. [ns dero B MUKpOOHUOIOTHYECCKON PAKTUKE HUCIIONb3YIOT IUIOTHBIE CPE/Ibl?
4.  Ilepeunciaute METOJBI TCPMUUYCCKON CTCPUIIA3AIIH?
5. B xakowm ciiyyae A CTepUIN3alny MUTATEABHBIX CPEJ NPUMEHSIOT METOJ XO-
JOAHOU cTepuiin3auu?

buier Ne 3
l. Kakue mo cocrtaBy cpeibl MCHOJB3YIOTCS JUIsl U3Y4YeHUs: OOMEHa BELIECTB
MHUKPOOPTaHU3MOB?
2. Uro mpencraBisieT co0oif arap-arap Mo XMMHYECKOMY COCTaBY?
3. st yuero B MUKpOOHOIOTHYECKOM MPAKTUKE UCTIONIB3YIOTCS JKUAKUE CPEJIbI?
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4. Crocobna i macTepu3aiis 00ecIeunTh CTepUIbHOCTD MaTtepuana? [louemy?
3. Kakum crmocoOoM OOBIMHO CTEPHIIU3YIOT MHKPOOMOIOTHIECKUE TICTIIHN, UTJIbI,
METATUYECKUE MTUHIETHI U Ap.?

buier Ne 4
1. K kakum o coctaBy cpeaam otHocuTcss MITA (Msico-nenToHHBIA arap)?
2. Kakue mo KOHCHCTEHIIMM MHUTATEJIbHBIE CPEbl UCIOJB3YIOT ISl BBIACICHUS
YUCTBIX KyIbTYp?
3. Uto takoe dhnaMOupoBaHuc?
4. Kakumu cmocobamu mpoBOIUTCS XOJOAHAS CTEPUIH3AIINS?
5. Kaxo#l MeTos crepunuzanny Hanbosee Ha/IeKEH M MIUPOKO MCTIOJIBb3YETCS B
nabopaTtopHOl TpaKkTUKe?
Bbuaer Ne 5
l. Kaxk nogpasnensiroTcsl MUTAaTeNIbHBIE CPE/IBI IO COCTABY?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCS JUIsl BBIPAIIMBAHMS MUKPOOpPraHM3-
MOB, HCTIOJIB3YIOIINX OpraHndeckue Gpopmsl azota?
3. Kakue ynioTHUTENH HCIOAB3YIOT ISl IPUTOTOBIICHHS MJIOTHBIX Cpea’?
4.  UYem crepunusanys OTAMYAETCS OT NacTepu3auuu’?
5. Kak cTepun3yroT NUTaTeNbHbIE CPEbl U BOLY JUIS pa3BeCHUMN?

CuryanuoHHble 3a1a41

OTHomeHnne K KHUCIAOTHOCTH cpeabl. [IpobreMHas cutyainus: B Mupoom
OKeaHe U Ha OOJBIICH YacTH CYIIM KOHIICHTPAIlMs BOJIOPOHBIX HOHOB MOJJICPKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMAlla30HE, ONTUMAIBHOM JJI POcTa OOJIBIINHCTBA IIPOKa-
PHOT, MPEANOUYUTAIONINX HEUTpanbHble WIH Cl1a0olIeIouHble ycinoBud. OHAKO Cy-
HICCTBYIOT TOPSYME KUCIIbIE UCTOUYHUKH U MTOYBBI, pH KOTOPBIX MOKET JOCTUraTh 1.
13 3TuX MecT ObUIN BBLACIEHBI OaKTEPUH, SBIISIOMIMECA OJHOBPEMEHHO TepMOQuiIa-
MU U auugodpmiamMu. C Apyroil CTOPOHBI, B IPUPOAE BCTPEUAOTCS MIETIOYHbIC IOUBHI,
o3epa u ucrounuku, pH kotopsix 8 — 11. M3 Takux MecT BbiieneHbl OaKTEPUH, SIBIS-
IOLMeCs ankanopuiaMmu.

3agaua Ne 1. Onpenenute, kakoe 3Ha4€HUE (C HKOJIOTHUUYECKON TOUKH 3PEHUS)
11t OaKTepHil UMeeT CITOCOOHOCTh K POCTY IPY HU3KHUX WIIM BBICOKHMX 3Ha4deHUsX pH.

3anaya Ne 2. U3mepenus BHyTpuKiIeTOUHOro pH, nmpoBeaeHHOE y MpeaACTaBU-
TEeJIeH TPYII OOJUTaTHBIX alliI0- ¥ alKalo(UIoB, MOKA3bIBAIOT, YTO OH HE COOTBET-
ctByeT pH BHemiHel cpelpl. Y BceX M3BECTHBIX allUIO(HIOB 3HAYCHUE BHYTPUKIIC-
TouHoro pH nmoanepsxuBaercs okoio 6,5, y HelHTpoduiaoB — 7,5, y alKaaopUIoB — HE
BhIlIE 9,5. HazoBuTe MeXaHU3MbI IPOKAPHUOT, KOTOPHIE MOAACPKUBAIOT CTAOMIBHOE
BHYTpPHUKJIETOUHOE 3HaueHue pH

Bansiaue Temneparypsl Ha 0akrepuu. [IpoGiemHas cuTyanus: TeMIeparyp-
HBIC YCJIOBHUSA B OMocdepe J0CTaTOuHO pa3HooOpasHbl. [lo OTHOIIEHUIO K TeMIIepaTy-
pe Kak K 3KOJOTHYECKOMY (PAKTOpY BCE M3BECTHBIE OAKTEpUU MOJPA3ACIAIOTCA Ha
TpH Tpymnisl (ICUXpoduibl, Me30()UIIBI, TEPMOQUIIBI), OTIUYAIOIIHECS TeMIepaTyp-
HBIM JIMAIla30HOM, B KOTOPOM BO3MOKEH POCT, a TAKXKE ONTUMAIbHBIMHU TEMIIEpPATy-
pamMu pocrTa.

3amaua Ne 1. OObscnuTe, ueM 00ycaoBiIeHa CIOCOOHOCTh ICUXPO(UIIOB pacTh
B YCIOBHUSIX HU3KHX TEMIIEPATYP, @ TEPMO(UIIOB — MPH BHICOKUX TEMIIEPATYPaAX.
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3amaua Ne 2 (yuebHO-HccnenoBarenbckas padora) [loctaBpre SKCIEpUMEHT, C
MOMOUIBI0 KOTOPOr'0 MOKHO BBISICHUTH ONTHMAaJIbHbIE TEMIIEPATYPHbBIE YCIOBUSI IJIS
pOCTa ONpeneaeHHOTO BUAA OAKTEPHA.

Bausinune uznydeHus Ha Oakrepuu. [Ipobnemuas cuTyanus: BCe KUBbIE Op-
raHu3Mbl, B TOM YUCJE U 0aKTEPUH, HAXOASITCS MO/ BO3JACHCTBUEM pa3HbIX BUJIOB U3-
nyuenus. Onaako 3 ¢eKThl, BhI3bIBaeMbIe 00TyUeHHEM OaKTEpHil, pa3IndHbI B 3aBH-
CUMOCTH OT JJIMHBI BOJIHBI U3JIYUEHUS, €TO JIO3BI U BUJA OAKTCPUi, MOIBEPraIOIINXCS
o0nyueHuo. KopotkoBonHoBoe uzinydyenue (220 — 300 HM) oTpUIIATENHHO ACHCTBYET
Ha Oaxtepuu. M3nyuenue B obnactu amuH BoiH oT 300 mo 1100 aHM obecreunBacT
BO3MOYXHOCTh CYIIECTBOBAHMS OJIHUX OaKTEpUil U O€3pa3IuyuHO JJisl IPYTHX.

3amaua Ne 1. OOBACHUTH pa3nuuus B BO3JCHCTBUU HA OAKTEPUM U3IMYUYEHUH C
Pa3HOU JJIMHOU BOJIHBI.

3amaga Ne 2. Ilpenmoxkute CriocoObl HCHONb30BaHUs Y D-myuel, oOCHOBaHHBIC
Ha MEXaHU3ME UX JCUCTBUS Ha OAKTEpUM.

3amaua Ne 3 (yuebHO-uccnenoBarenbckas padora) [loctaBpre SKCIEpUMEHT, C
MOMOIIBIO KOTOPOTO MOXHO J0Ka3aTh ryOuTensHoe aericteue Y D-nyueil na Gakre-
pun.

3agaua Ne 4. dorocuntes, conpoBoxaatonuiics BoiaenenueM O2 , CBOUCTBEH-
HBIM BCEM 3YKapHOTHBIM OpraHvM3MaM W JBYM Ipynnam 3yOakTepuil (HuaHoOaKTepu-
M U npoxyiopoduTam), BO3MOKEH B uanazoHe ot 300 go 750 um. [lnsg syGaktepuid,
CIOCOOHBIX K OCYIIECTBICHHIO OCCKUCIOPOIHOTO (OTOCUHTE3a, IMAMA30H HU3ITydc-
HUM, 00ecrIeunBaONIUX (POTOCUHTETHYCCKYI0 aKTUBHOCTD, YBEIMUMUBACTCS B CTOPOHY
0osnee nUHHBIX BOJH — 110 1100 HM. Uem 00ycioBiieHa pa3HUIla B CIEKTpax MOTIIo-
nieHus1? CylecTByeT JIM CBSA3b MEXKIY CABUTOM CIEKTpa MOTJIOIICHHS B JJIMHHOBOJI-
HOBYI0 00JIaCTh ¥ OTCYTCTBUEM BbijeneHus O2 npu GOTOCUHTE3E 3TOro TUma?

3amauya Ne 5. M3BecTHO, UTO MHOTHE OaKTEpUHU, HC HYKIAIOMIHECS B OCBEIIC-
HUU U XOPOIIO PacTylIWe B TEMHOTE, IIPU POCTE HA CBETY 00Opa3yrT MUIMEHTHI (B
OCHOBHOM JKeJThble, OpaHkeBble, Kpacuble). [louemy 310 mpoucxoaut? Kak mocra-
BUTh 3KCMEPUMEHT, WILTIOCTPUPYIOLIUHI 3Ty 3a7auy?

OTtHomeHnne 0akTepuii kK MoJiekyasspaomy O: [IpobreMuas cutyamnus: Bce
CYILECTBYIOIIME HA 3eMJIe IPOKAPHOTHI, AaKe CTPOrHe aHa’poObl, B IpUCyTCTBUU O
€ro MorjowarT. Pe3yapTaT Takoro B3aMMOJEHCTBUS pa3iudeH: aspoObl COCOOHBI
CYIIIECTBOBATH B MPUCYTCTBUU O2, a aHA3pOObI TOTHOAIOT.

3amaua Ne 1. OO6BsICHUTE pa3zIMvyHOC OTHOIICHHUE MPOKAPUOT K 3TOMY HKOJIOTH-
gecKoMy (pakTopy.
3agaua Ne 2 (yueOHo-HcceoBaTe/bcKas padoTa) BeiaenuTs U3 NpupoaHbIX Cyo-
CTpaTOB (HaIpUMEp, U3 MMOYBHI) a3po0bl U aHAPPOOKI, YUUTHIBAs X OCOOCHHOCTH.

Bomnpocsl kK ycTHOMY onpocy mo teMe: «Biusinue BHemIHUX GaKkToOpoB
cpeabl HA MUKPOOPraHU3Mbl. JKOJIOTHSI MUKPOOPraHu3MoB. MeTad01u3M MUK-

POOPraHU3MOB).

l. Kakpne crnocoObl MUTaHUs XapaKTEePHBI 111 MUKPOOPTraHU3MOB?

2. K xakoMy kiaccy GpepMEeHTOB OTHOCSTCS IK30(pepMEHTHI?

3. Kaxkas u3 oprasnesni ciry>KUT CTPOTUM KOHTPOJICPOM IIPU MOCTYIUICHUY TTUTA-

TCJIBHBIX BCIICCTB B KHCTKY?
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4. OxapakTepu3yiTe BO3MOXKHBIE CTOCOOBI TPAHCTIOPTA MATATEIHHBIX BEMIECTB B

KIICTKY.
5. Kakne cnennduueckue TpaHCIIOPTHBIC MEXaHNU3MBI PabOTaIOT TIPH MEPEHOCE
yepe3 MeMOpaHy MUTATENbHBIX BEIIECTB?

6. Ha yem ocHOBaHa KiaccupUKAIMSI MEKPOOPTAHU3MOB I10 TUITY ITUTAHHUS?

7. Kaxkoit HICTOUYHUK yTIIepo/1a HCTTOIh3YIOT aBTOTPOMHBIC U TETEPOTPOdHBIC
MUKpPOOPTaHU3MBI?

8. HazoBute BO3MOKHBIC HCTOUHUKH YHEPTHH, UCTIOIB3YEMbIE MUKPOOPTaH!3-
mMamMu?

9 Y10 Takoe xeMoCcHHTE3?

10. Kakue MUKpoOpranu3Mbl OTHOCSITCS K XeMoopranorerepotpodam?
11. Kak BIaKHOCTB CpeJIbl BIUSICT HA KU3HEACATCIBHOCTE MUKPOOPTaHU3MOB?
12.  Tlpu kakux 3HAYCHUSIX AKTUBHOCTH BOJIbI MUKPOOPTaHU3MBI HE pa3BUBAIOTCS?
13. Ha kakue rpynrsl pa3AeisioT MUKPOOPTAHU3MBI 0 OTHOILIICHUIO K TEeMIIepaTy-
pe?
14.  Ocobennocty NCUXPOPHUIBHBIX U TEPMOPHIBHBIX MUKPOOPTaHU3MOB.
15. JlaiiTe XapaKTepUCTUKY HEUTPODHUIBHBIM, allUTOPUIBHBIM U aTKanoQUIbHBIM
MUKpPOOpPraHHu3MaMm.
16. Ponp xucimopoja Ais KU3HEICATCIBHOCTH PA3IMYHBIX MUKPOOPTaHU3MOB. 715
KaKuxX OaKTepuil KUCIOPO] TOKCUYCH?
17.  UYrto Takoe anTuOMOTUKU? VX BIMSHUE HA pa3InYHbIC (PU3NOIOTHICCKUC
TPYIIBl MUKPOOPTaHU3MOB.
18. B gem 3akmiovaercs AeicTBUE yIbTPaAdUOIETOBOTO U APYTUX BUAOB U3IyUe-
HUS Ha MUKPOOPTaHU3MBbI?
19. HazoBuTe u oxapakTepusyire OCHOBHbIE (POPMBI B3AUMOOTHOIIEHUH MHUKPO-
OpraHU3MOB.
20. Kakue ciocoObl MUTAHUS XapaKTEPHBI T MUKPOOPTaHU3MOB?
21. CpaBHHUTE mapaMeTphl IPOIECCOB MTACCUBHON U 00JIerYcHHON AU(hy3Un.
22. KakoBbl MEXaHU3MBI «IICPBUYHOTO» H «BTOPUYHOTO» TPAHCIIOPTA BEIICCTB B
OaKTepranbHyIO KIETKY?
23.  Yro takoe dpepmentsi? OxapakTepusynTe ux.
24.  Yrto Takoe BHEKJIETOUHOE MUTAHUE Y OAKTEpHii?
25. Ha3zBatb kiiacchl pepMEHTOB U JaTh UX XapPaKTEPUCTHUKY.
26.  CKOJBKO CYIICCTBYCT THUIIOB MMUTaHUS Y OAKTCpUM?
27.  UYto Takoe OKCUTCHHBIN 1 aHOKCUTCHHBIN TUI (POTOCHHTE3a Y poKapuoTa?
28. Yrto Takoe XeMOCHHTE3?
29.  KakoBbl NHILEBHIE TOTPEOHOCTH MUKPOOPTAHU3MOB?
30. OTHOWIEHME MUKPOOPTaHU3MOB K KHCIOPOY.
31. OrtHouienrne MUKPOOPraHU3MOB K TeMIIEpATYpeE.

Bonpocel k ycTHOMY onpocy 1o pasaeiy 4 «OcHOBbI HMMYHOJIOTHI.
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Tema 8. OcHoBBI yueHus1 00 nHpexkunu. UIMMyHHTET H HMMYHHAasl CHCTe-
Ma

1. Poap Mukpooprann3MoB B BOSHUKHOBEHUHU U Pa3BUTHH WH(PEKIINN.
2. Tponusm mukpooprannsmos. [larorennocts. Bupynentnocts. Equnuiis! ee
U3MEPEHUS.
3.  ®dakTopsl yCUIICHUS, OCIAOICHUS BUPYJICHTHOCTH. TOKCUTEHHOCTh, MHBA3HB-
HOCTB.
4. Ilytu u cnocoObl BOSHUKHOBEHHUS, PACIIPENCTICHUS U JIOKAIA3AI[UN TTaTOTEH-
HBIX MUKPOOPTraHU3MOB B MAaKpOOPTraHHU3ME.
5. Ponp Makpoopranusma U yCJIIOBUIM BHEIIHEH Cpeabl B BOSHUKHOBEHUHN U PA3BU-
TUU UHPEKITHOHHOTO TPOIIECCa.
6. Bunsl ummynurera. [lousatus "MMMyHHas cucteMa”, "Hecnenuduieckas u
cneruuyueckas 3auTa opranusma’.
7.  KileTOYHBIH U TYMOPAJIbHBIII HMMYHUTCTHI.
8. Opranbl UMMYHHOH 3allIUTHL: TUMYC, (habpuiiueBa cyMka, TuMQOy3bl,
CENEe3EHKa, KOCTHBIM MO3T, KJIETKM UMMYHHOW CUCTEMBL.
9.  AHTHTeHbBI, X npupoaa. UMMyHOTTIOOYIMHBI, UX KIACCHI, POTh B CO3JaHUH
HMMYyHHTETA. B3anmMoaelicTBHE aHTUTEH-aHTUTEIIO.

Tema 9. UMmMyHoI0rMueckue peakunu. MoseRy/JasipHble MeTOIbI AUATHO-

cTukd. UMMyHOnIpopUIAKTHKA 1 HMMYHOTEPANUA.
1. HMMMyHonornueckue peakluu: aluIepTUYecKUe, CEPOJIOTHIECKUE
(arrIoTUHALMY, TPCUUIUTALIMH, CBSI3BIBAHUS KOMILICMCHTA, METO/T
bayopecupyommx aHTUTEN, UMMYyHO(GEPMEHTHBIN aHaIN3, TOJIMMEepasHas MemHas
peakius).
2.  HMMmyHOAMAarHoCTHKA.
3. HmmyHoTEpanus.
4. UmmyHompodHIaKTHKA.
Tema 10. Mukpoopraiusmsl - BO30yauTe U OAUIISAPHBIX U KJIOCTPH-
AUATBHBIX (copoodpa3yromux) HHGEeKIUOHHBIX 00J1e3Hel SKUBOTHBIX.

1.  Bos30yautenu cuOUpCKOM 3B, CTONOHSAKA, O0TyIM3Ma, MOpdoIorys,
duznonorus Bo3OyauTENeH, KyIbTUBUPOBAHNE, TATOTEHHOCTh, YCTOHYHUBOCTD,
METObI MUKPOOHOJIOTHYECKON, MMMYHOJIIOTHUECKOW JUATHOCTHKY H
NPO(QUIAKTUKH.
2.  Bozbynutenu tyGepkyiiesa, Opylienesa, poKyu CBUHEH, TacTepeIriesa, dIepu-
X103a, CAIbMOHEIUIE30B, Mopdoiorus, Gpu3noaorus Bo30yauTeei,
KyJIbTUBUPOBAHUE, MATOTEHHOCTh, YCTOMUHUBOCTh, METO bl MUKPOOUOJIOTUYCCKOMH,
UMMYHOJIOTHYECKOW TUAarHOCTHKHU U MPO(UIAKTUKH.
3. Bo30Oyautenu tpuxodutun, MUKpocniopuaud, pasyca, acnepruiiesa, GpaaTox-
CHUKO03a, 0XpaTOKCHUKO3a, MOp(hosorusi, (PU3HOIOTHS BO3OYIUTENCH,
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3. Mopdonorusa u knaccudukarus apoxoxkeii. Ponbs apoxokeit B mpupoje, cemb-
CKOM XO3SIUCTBE U POMBIILIEHHOCTH.

4. bpokeHUE TEKTUHOBBIX BCUICCTB, BO3OYAMTENIN, XUMHU3M. 3HAYCHUC B CEJIb-
CKOM XO3MCTBE U MUILEBOU MTPOMBIIIIEHHOCTH.

5. AHaspoOHOE pa3NiokKeHUE EIUTIOI03bI MUKPOOPTaHU3MAMH.

6. buonorunveckas ¢ukcanus MoJeKyIsipHOro asora arMmocdepsl. CumoOnoTHYC-
CKH€ a30T(PHKCATOPHI.

7. buonorunyeckas Qukcanus MOJEKYJISpHOro asora arMmocgepsl. HecumbuoTu-
YECKHEe a30T(HUKCATOPHI.

8. KauecTBEHHBI M KOJMYECTBEHHBIH COCTAB JMU(PUTHBIX MHUKPOOPTAHHU3MOB
IJIOIOB U OBolleH. PoJib 31IM¢HUTOB B )KU3HU PACTCHUMH.

9. TexHHKa NPUTOTOBJICHUS PUKCHUPOBAHHOTO OKPAILIEHHOIO IIpenapara.

10.A3pobHoe apixanue. XUMHU3M Ipoliecca U UCIOJIb30BAHUEC SHEPTUU MHUKPOOP-
raHU3MaAMH.

11.'oMmodepmeHTaTUBHOE MOJOYHOKHUCIOE OpoXKeHne, BO30YIUTENH, XUMH3M,
3Ha4YCHUE B MUIICBOU MPOMBIIIIEHHOCTH.

12.Bausgnue BIaXXHOCTH CPEJibl HA POCT MUKPOOPTraHU3MOB M PacHpoCTpaHEeHUE
WX B MpUpojic. Y CTOMYUBOCTH K BBICYIITMBAHUIO.

13.IIpouecc aMmmMOHN(HUKAIIMM OPTAaHHMYECKUX a30TCOAEPKAIINX COeAUHEHUH, U-
HaMHKa npouecca, BO3OyAUTENH, 3HaUeHHe I XpaHEHUs] TULIEBbIX MPOAYK-
TOB.

14 MacnssHOKHCIIOE OpOKEHHE, XUMU3M, BO3OYTUTEH.

15.Mopdosmorudyeckue 0coOEHHOCTH OaKTepuit: Karncysia, GUuMOpUu, MUIIH.

16.KryTuku Kak JIOKOMOTOpHBIC OopraHoujibl 6aktepuii. CTpoeHHe, XUMUYCCKUH
COCTaB.

17.Tunbsl NUTaHUST MUKPOOPTaHU3MOB. XEeMOOPraHOTPO(dbl U UX POJIb B KPYyTOBO-
pOTE BELIECTB.

18.YcBOEGHHE MOJEKYISIPHOTO a30Ta MHKPOOPTaHU3MAaMH: XMMH3M U 3HAUCHUE
mpoI1iecca.

19.1IpucnocoOnenuss MUKPOOPTaHU3MOB K Pa3iU4HbIM YCJIOBUSIM CpEIbL: Karcy-
ja, cTiopa, JKTYTUKH, CKOPOCTh Pa3MHOXKCHUS, aHTUOMOTHYCCKAsI aKTUBHOCTb.

20.Tunel nuTaHUsE MUKPOOPTraHu3MOB. DOTOCUHTES.

21.Tunel nUTaHU MUKPOOPTaHU3MOB. X E€MOCHHTES.

22.Ponb TemnepaTypbl OKPYXKarOMIEN cpelbl I KU3HEAEITEIbHOCTH MHKPOOP-
raHU3MOB.

23.3HavueHUE KUCIIOTHOCTU CPEABI IS AKUSHEACATEIbHOCTH MUKPOOPTaHU3MOB.

24.Ponb KACIOPOIa IS KUZHEAEATEIbHOCTH MUKPOOPTraHU3MOB.

25.J1eicTBHE XUMUYECKHUX BEIIECTB HA MUKPOOPTaHU3MBI.

26.CB0OOTHOKUBYIIIHE a30THUKCATOPHI, UX MOPGhO-PHU3HOIOTHIECKIE 0COOCHHO-
CTH, 3HAYECHUE B IIPUPOJIE.

27./lBmkenue, pocT U pa3MHOXKeHHE OakTepuil. CiocoObl KyJIbTUBUPOBAHUS OaK-
TEPUN.
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28.Ucropusa mukpobuonornu kak Hayku. Hayunas nesrensHocTh JI. Ilactepa, P.
Koxa.

29. VY npTpacTpyKTypHBIE PA3INYUs IPOKAPHUOT U 3YKAPHUOT.

30.3nauenne pador C. H. Bunorpaackoro u B. JI. OmensiHCKOro Jjsi pa3BUTHS
Mukpobuonorun. Otkpeitus . Y. UBanoeckoro u M. Y. MeunnkoBa.

31.IMporecc HuTpudukanyy, Bo30yaUTeNIN, 3HaUCHHUE.

32.bpoxxenue u apixanue. CxoACcTBa U pa3IMuMs IIPOIECCOB.

33.Cnopoo0Opa3oBanue y 6akTepuii, craguu o0pa3oBaHUs SHIOCTOP.

34.CBoiicTBa MOJIOYHOKHUCIBIX OAKTEPHUH, yUaCTBYIOIIUX B IOJYUYEHUH CHIIOCA.

35.11ponmoHOBOKHCIIOE OPOKEHUE, XUMHU3M U BO30OYIMTEIH MPOIlECCa.

36.CpaBHUTEIbHAS XapaKTEPUCTUKA a3pOOHOT0 U aHAPOOHOTO JbIXaHUS.

37.CriocoObl MOCTYIJICHHSI MUTATENBHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

38.Tunsl TPaHCIOPTHBIX CUCTEM Y MUKPOOPTaHU3MOB.

39.00mas XxapakTepUCTHKA KPYrOBOPOTa a30Ta B IPUPOJIE.

40.0OcnoBHBIE MPUHIUIBI Kiaccuukanuy npokapuot. EctecTBenHas u uckKyc-
CTBEHHAsl CHCTEMATHKH.

41./lenenue Bomopociaed Ha FKOJOTMYECKHE U TAKCOHOMMYECKUE rpynmnsl. [IpuH-
MBI BBIJICIICHUS KU3HCHHBIX (DOPM M YPOBHHM IMTOJOTHYECKON M aHATOMO-
MOP(}OIOTHYECKON OpraHr3aliy y MPeACTaBUTENECH UX Pa3HbIX OTAEIIOB.

42.AnaspobHoe apixaHue. 3HaueHne HUTPATHOTO U CyIb()AaTHOTO ABIXaHUS B KPY-
TrOBOPOTE a30Ta U CEPBI.

43.Tunel B3aMMOAEHUCTBHS MUKPOOPTAHU3MOB M PACTEHUM.

44.11uTomnazMa 6aKkTepruaIbHON KICTKU. bakTepraabHbIN IeHOM.

45.11nazmuasl. L{UTOIIIa3MaTUYECKUE BKIFOYEHUS.

46.B3anMOOTHOIIIEHUST MUKPOOPTaHMW3MOB MEXKIY COOOM M BBICIIUMH OpraHu3-
MaMu. CUMOMO3, AaHTarOHU3M U JIpyTrHre GOpMBI.

47.Pa3zmepsl, popMbl U CTPYKTYpHAsi Opranu3anus 0aKTepuaabHbIX KIETOK.

48.IlpaBmiia paboThl U TEXHUKH OC30MACHOCTH MpU paboTe B MUKPOOMOIOTH-
YyecKaol 1abopaTopuu.

49.CetoBoi MHKpockon (ycTpoicTBO, mpHHIMO padoTel). IlpaBuna paboTel C
MMMMEPCUOHHON CUCTEMON MHKPOCKOIIA.

50.0061mas xapaktepucTuka mpoueccoB Opoxkenus. [lytu cOpaxuBanus yrieBo-
JIOB.

51.CxoncTBa U pa3inMuus SHEPreTHYECKUX MPOILIECCOB MUKPOOHOHN KIEeTKH (Opo-
JKeHUS U IbIXaHMS ).

52.0xkucieHUE YIIEBOJAOB A0 JIUMOHHOU U IPYTUX OPTaHUYECKUX KHCIOT.

53.®a3bl pocTa OaKTepUil B MEPUOAUICCKON KYIbType. PocT 6akTepuii B Hempe-
PBIBHOM KYJIBTYDE.

54.CnuptoBoe OposkeHue. buonmornueckoe u mpakTuyeckoe 3HaueHHe dddexra
ITacTepa.

55.®epmenTsl 6akTepuit. Posib OKCHIOPEAYKTA3 M THAPOJIA3 B KU3HEACATCIBHO-
CTH MUKPOOHOH KIICTKH.
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56.PacnipocTpanenrie MUKpOOpPraHU3MOB B Omochepe. Yuactue MHUKPOOPTaHM3-
MOB B KPyTOBOPOTAax BELIECTB B MPUPO/IE.

57.CtpocHue U XUMUUYECKUH COCTaB KICTOUHON CTCHKU OaKTepHil, ee GyHKIINH.

58.Cdepomnactsi, npoToractsl, L-popmsl OakTepuii.

59.0THOIIEHUE MUKPOOPTaHU3MOB K TEMIlEpaType. TeMIlepaTypHbIE PEKUMBI IS
pa3IUyYHBIX (PU3UOTOTUUECKUX IPYIINT MUKPOOPTAHU3MOB.

60.IMmMoOunm3aIiys MUHEPAIBLHOTO a30Ta B IOYBE MUKPOOPTraHU3MaMHU.

61.®Dusnonoruueckas pojib a30Ta U HCTOYHUKHY a30Ta JJIsI MUKPOOPTraHU3MOB.

62.Tunbl aHa’POOHOTO ABIXaHUS Y MUKPOOPTaHHW3MOB: CyMMAapHBIE YpaBHEHHUS,
BO30YMTEINN, 3HAUYEHHE.

63.I'etepoepMEHTAaTUBHOEC MOJIOUHOKHUCIIOE OPOXKEHUE, BO3OYAUTENIU, XUMU3M,
3HAYEHHE B MUILEBON TPOMBIIUICHHOCTH.

64.IlutatenbHble CpeAbl AT MUKPOOPTAaHU3MOB, UX KiacCU(UKAIIMS, TPUTOTOB-
JeHue, TpeOOBaHUs, NPENBIBIAEMbIE K IUTATEIBHBIM CPEIaM.

65.CnopooOpa3oBanue y Oaktepuii. 3HaU€HHUE CIIOPOOOpa30oBaHus ISl OaKTepuit
U rpuboB.

66.Tunbl nuTaHusi MUKpoopranu3mos. otoaBToTpOPHUsL.

67.Tunbl TUTAaHUS MUKPOOPTaHU3MOB. XEMOABTOTPODUS.

68.0THONIEHNE MUKPOOPTraHU3MOB K TEMIEPATYpe, BO3CUCTBUE BHICOKUX U HHU3-
KHX TEMIIEpaTyp.

69.Bo3aeiicTBUEe Ha MUKPOOPTaHU3MBI JIyYUCTOM SHEPTHH.

70.Bo3aericTBHE HA MUKPOOPTaHW3MBl XHUMHWYECKUX BEUIECTB. baktepuuuabl u
OaKTEPUOCTATUKHU.

71.MexaHu3M JIeHCTBUS HA MUKPOOPTaHU3MbI aHTUOUOTHKOB.

72 . MHKpOOHOIOTMYECKUE MPOLECCHl TPH CHIIOCOBAHUM KOPMOB. Y CJIOBHS IOJTY-
YEHUS CHJIOCA XOPOIIEro KaYecTRa.

73.KonctutytuBnbsie U uuaynuodensusie pepmentsl. Jlokanuzanus GepMeHToB B
MUKpPOOHOM KIIETKE.

74. KOHKYpEHTHBIE H aCCOIMATHBHBIE B3aUMOOTHOIICHUS MEXKIY MUKPOOPTAHHU3-
MaMH.

75.bpoxkeHus, BeI3bIBacMbIc OakTepusaMu poja Clostridium. 3HaucHue B IpUpoOe
Y HApOJAHOM XO35MCTBE.

76.®a3b1 pocTa OakTepHuil B mepuoanyecKoil Kynbrype. Poct OakTtepuii B Hempe-
PBIBHOI KYJIBTYpE.

77.0kucnenue MUKpoopranusmMamu xxupa. Bo3Oyaurenu, pepmenTs.

78.CuMOMOTHYCCKHIE U AHTArOHUCTUYCCKUEC B3aUMOOTHOIIICHUS MEXIY MHUKPOOP-
raHu3MaMi. 3HAYEHUE B CEJIbCKOM XO3SHCTBE U MEIUIIMHE.

7911yt noaydeHrss TUPOBHUHOIPAIHON KHCIOTBI Y MHUKPOOPIaHU3MOB. JHEpre-
TAYECKUH BBIUTPBILI B PE3YyJIBTATE 3TUX IIPOIECCOB.

80./IBmxenue baktepuii. Buasl Takcuca.

81.Knerounsle CcTpyKTyphl OakTepuii. 3HaueHUE U (YHKITUU KarCyJIbL.
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82.CTpoeHHE KIETOYHON CTEHKH TPaMIIOJIOKHUTENbHBIX M TPaMOTPULIATEIBHBIX
OaKTepHil.

83.3HaveHue U PYHKIIUN UTOIIa3MaTHYECKOM MeMOpaHbl OaKTepUid.

84.®dumOpun u nunm y 6akTepuii.

85.0kucnenue uemitono3sl. Bo3dyauTenu, 3HaueHue mpoiecca.

86.BiusiHMEe KUCTOTHOCTH CPEJIbl HA PA3BUTHE MUKPOOPTaHU3MOB.

87.YnpTpacTpyKkTypa OakTepuambHOM KIETKH. Pa3nuuus B CTPOSHHM KIETOK JY-
KapHOT U MPOKAPHOT.

88.CocoObl TIONYYEeHHSI MHKPOOPTaHW3MaMH DJHEpPruu: OpOKeHHE, IbIXaHHeE,
aHa’prooHoe aeixanue. 3HaueHue AT® s KU3HENEATENFHOCTH MUKPOOHOMH
KJICTKH U CIIOCOOBI €€ 00pa30BaHu.

89.0Kucnenre 3TUIOBOTO CIUPTA A0 YKCYCHOW KHUCIOTHI. 3HAYEHHE IS MUIlle-
BBIX IIPOU3BOJICTB.

90.2Kuznennsie (GOpMbI y TUMAHHUKOB U UX CUCTEMATHYEeCKOe 3HadeHue. Jlnxe-
HU3UPOBAHHBIE KIACChl M OCHOBHBIE TOPSIAKKM CyMUYaThlX M Oa3uIHAIbHBIX
rpuboB

91.1IpeameT U 3a7a4 UMMYHOJIOTHU

92 .Uudexnus. Buas nndexnuu. [IaToreHHOCTh U BUPYJICHTHOCTH MUKPOOOB

93.Mudexunonnas 601e3Hb

94 Nmmynnast cuctema u ee pyHkiuu. LlenTpanbubie u nepudeprudeckne opraibl
MMMYHHOU CHCTEMBI

95. UmmynuTeT, ero knaccudukamms

96.ImmyHuTeT. BB NMMyHHUTETA

97. ®opMbl UMMYHHOT'O OTBETA

98.Anneprus, aHTUreHbl U aHTUTENA

99. EctecTBeHHAas pe3UCTEHTHOCTh MAaKpOOPTaHU3Ma

100. Hecnenmduueckue dhakTopsl MPOTUBOMUKPOOHOM 3aIINTHI

101. NMMyHOTHArHOCTHUKA, UMMYHOTEPAITHsI, UMMYHOTIPO(MHUIAKTHKA

102. buoxumMuueckue cBOMCTBa MUKPOOPTAHU3MOB (CaXxapoJUTHUYECKUE, IPO-
TEOJIMTUYECKUE ¥ TEMOJIUTHUCCKUE)

103. CepoJtornueckre peakuuu. Peakiust npeunuTaum

104. Cepostorndeckue peakiuu. Peakiys arrmoTHHAIIHN, €€ MO (DUKAIIAN

105. Ceponoruueckue peakiyu. Peakius cBsi3bIBaHUS KOMILIEMEHTA

106. Merton dhiayopecMpyOIMNX aHTUTEN.

107. NmvmynodepmenTHbIN ananms.

108. Bo30ynutenu KIOCTpUIHO30B (9MKapa, HEKpOoOaKTepHuo3a, CTOJOHSKA,
0oTyIu3Ma)

109. Hecnenuduueckue gpakropsl 3amuThl oprannsma. Crnenuduueckue pak-
TOPBI 3aIUTHl OPTaHU3Ma.

110. daronuTo3, XxapaKTepUCTUKa Tporiecca, 3Tambl ¢aronntosa. Bumasr da-
TOLUTO3a: 3aBEPILICHHBIA U HE3aBEPIIICHHBIN

111. daronuTo3, XapakKTepUCTHKa Ipoliecca. AKTUBATOPHI (paromurosa.
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112. Cucrema komIuieMeHTa. OyHKINU.

113. Wntepdeponsl. Knaccuduxranms. 3nauenne nurepdhepoHos.

114. @®opMBI HMMYHHOTO 0TBeTa. Pa3bl MIMMYHHOTO OTBETA.

115. Crenuguyeckuii UMMYHHBIN 0TBeT. D dexTopbie MeXxaHu3Mbl MPOTH-
BOMH(EKLIMOHHON 3alIUTHI.

116. KileTouHbIE UMMYHHBIE PEAKIINY.

117. AHTHUT€HbI MUKPOOPTaHHU3MOB.

118. AHTUTENA, UX TPUPO/Ia U GYHKIUU. AHTUTENA, UMMYHOTJIOOYIMHBI, MO-
JEKyNISIpHbIE 0COOCHHOCTH CTPYKTYPHON OpraHU3alui U QyHKIUH.

119. MexaHu3M B3aUMOJICHCTBUSA aHTUTEIA C aHTUTEHOM.

120. Oco0eHHOCTH UMMYHHTETA IIPU BUPYCHBIX, TPUOKOBBIX, OaKTEpHUaIbHBIX

Y IPOTO30HHBIX MH(DEKIHUSIX.

6.3 Onucanue nmokasarejied u KPHTEPHUEB KOHTPOJIA YCIIEBACMOCTH, OITUCAHUE
mMKaJ OIcCHUBAaHUA

6.3.1 OueHoYHBIE CPEACTBA TEKYILIET0 KOHTPOJIS YCIIeBAEMOCTH

OueHnka 3HaHUH CTYIEHTOB IPOBOAUTCS MO CJIEIYIOLIUM KPUTEPUSIM:

OLIEHKA «OTJIMYHO)» BBICTABIIAETCA CTYACHTY, ECJIM TEOPETHUECKOE COAEpKaHNE
JUCIHIUINHBI OCBOECHO MOJIHOCTHIO, 6€3 mpoOeoB, HeoOX0JuMbIe TPAKTHUECKHIE
HABBIKU padOThl C OCBOCHHBIM MAaTEPHAIOM CPOPMHUPOBAHBI, BCE IIPEYyCMOTPEHHBIE
IporpaMMoi 00ydeHus yueOHbIE 3a/1aHUs BBIMIOJIHEHBI, KAYECTBO UX BBIIIOJHEHUS
OLICHEHO Ha OTJIIMYHO;

OLICHKA «XOPOIIO0» BBHICTABIISICTCS CTYACHTY, €CIIH TEOPETUUECKOE COIEPKAHUE Ky -
ca OCBOEHO IIOJIHOCTBIO, 0€3 MPOOEIOB, HEKOTOPHIE IPAKTUYECKUE HABBIKU PaOOTHI €
OCBOEHHBIM MaTEpHAJIOM C(HOPMHPOBaHBI HEAOCTATOYHO, BCE IPENYCMOTPEHHBIE
nporpaMMoi 00yueHns yueOHbIC 3a]JaHUs BBHITTOJIHCHBI, KAYECTBO BBIMOJHECHUS HU
OJIHOTO U3 HUX HE OLIEHEHO yAOBIETBOPUTEIBHO, HEKOTOPBIE BUABI 3aJaHUM BBINOJ-
HEHBI C OITHOKaMH;

OLIeHKA «y0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETUYECKOE CO-
JepKaHue Kypca OCBOEHO YaCTMYHO, HO MPOOENbI HE HOCIT CYLIECTBEHHOTO XapakK-
Tepa, HEOOXOUMBIE MPAKTUYECKUE HABBIKM PabOThl C OCBOEHHBIM MATEPUAJIOM B OC-
HOBHOM C()OPMHPOBAHBI, OOJIBIIUHCTBO MPEAYCMOTPEHHBIX NPOrPaMMOi 00yUeHUS
y4€OHBIX 3aJaHUH BBIIIOJIHEHBI, HEKOTOPBIE M3 BHIIIOJHEHHBIX 3a/IaHUl, BO3MOKHO,
CoJEepKaT OUINOKH;

OLICHKA «HEYAOBJIETBOPUTEIbHO>» BBICTABILIECTCS CTYICHTY, €CIIM TEOPETHUECKOE
CoJEpKaHUE Kypca OCBOCHO YaCTHYHO, HEOOXO0IMMBIE NIPaKTUYECKUE HABBIKU pabo-
ThI HEe C()OPMUPOBAHBI, OOJIBIINHCTBO IIPETyCMOTPEHHBIX ITPOTPAMMOMN 00yUYEHUA
y4eOHBIX 33JJaHUH HE BBINOIHEHO, IMOO KAYECTBO MX BBIITOJIHEHUS OLIEHEHO HEYO-
BJIETBOPUTEIIBHO;

NPU JOTIOTHUTEIHHON CaMOCTOSTENbHOM paboTe Hall MaTEPUAIOM Kypca BOZMOXKHO
MOBBILICHUE KAYe€CTBA BBIMOIHEHUS yUeOHBIX 3a1aHHM.
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9. Mukpobuosnoruss u uMMyHonorus: yueoHoe nocobue / P. T. Mannamnosa ; Poc-
CUUCKHI TocynapcTBeHHbIN arpapHblii yHuBepcurer - MCXA nmenu K. A. Tu-
mupsizeBa, GakynbTeT MOYBOBEACHHMS, ArPOXMMHUHU U SKOJOTHU. - MockBa : PTAY-
MCXA, 2015. - 76 ¢. : Tabmn. - bubnwuorp.: c. 76.

10.®enopenko, U. C. Mukpobuosiorus 1 ©MMyHoJorus : yuebHoe nocooue / U. C.
®enopenko, C. I1. Ilepepankuna, E. A. Xapnamora. — Bonrorpasn : Bosrorpan-
ckuit 'AY, 2017. — 100 c¢.— Texkcr : snexkTpoHHbIi // JlaHb @ DICKTPOHHO-
ouommoreunas cuctema. — URL: https://e.lanbook.com/book/100803

11.®upcos, I'. M. Bupyconorus : yaebnoe nocodue / I'. M. ®upcor. — Bomnrorpan :
Bonrorpanckuit I'AY, 2016. — 132 ¢. — TekcT : 3neKTpoHHbIH // JIaHB : 311eK-
Tponno-6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/100790

12. larmmpo, 5. C. Mukpobuonorus : yueonoe nocodue s cro / 5. C. [Mamapo. —
5-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 c¢. — ISBN 978-5-
8114-9457-6. — Texkct : 2NeKTpOoHHBIH // JIaHb : 37IEKTPOHHO-OUOIHOTCYHAS CH-
cteMa. — URL: https://e.lanbook.com/book/195466.

7.2 TonoiHUTEILHAS JIATEPATYPA

1 Bupyconorus u 6uorexunonorus : yuebuuk / P. B. benoycosa, E. U. SApeiruna, U.
B. TpetwsikoBa [u ap.]. — 3-e usn., crep. — Cankr-Iletepdypr : Jlans, 2018, —
220 c.— ISBN 978-5-8114-2266-1. — TekcT : anekTpoHHbIH // JlaHb : dek-
Tponno-onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/103898

2 T'yceB M.B., Mukpotbuomnorus / M.B. I'yces, JI.A. MuneeBa— M.: Academia,
2010. - 464 c., 461 c.

3 MannanoBa P.T. Mukpobuosorus u ummyHosnorus. Ilpaktukym. -M.: I'eotap-

Menua - 2013.-540 c.
4 MannamoBa P.T. Muxkpo6buosnorus u Mukojiorus (Ocobo omnacHeic HHGEKIIHOH-

HbIE O0JIC3HU, MUKO3bl 1 MUKOTOKCUKO3BI)- M.: [IpocnexT .- 2018.- 384 ¢

5 Mannanora P.T. MukpoOuomnorusi, MUKOJIOTHSI U OCHOBBI MMyHostorHH. (Camo-
KOHTPOJb 3HAaHUMH, TECTUPOBAHUE CTYAEHTOB). YuebHoe nocodue.- M.: [IpocnekT,
2022.-359 c.

6 MannamoBa P.T. Mukpo06uoiorusi, MUKOJIOTUSI 1 OCHOBBI UMMYHOJIOTHH. Y 4el-
HUK.- M.: [Ipocnekt, 2025.-616 c.

7 Mukpobuosaorus ¥ UMMYHOJIOTHS JUIsl BBIITOJIHCHHUS CaMOCTOSTEIBHON PaboTHI :
yuebHoe nmocoobue / P. T. Mannanosa ; Poccuiickuii rocy1apcTBEHHBIN arpapHblit
yauBepcuteT - MCXA umenn K. A. TumupsizeBa (Mocksa). - MockBa: PI'AY-
MCXA um. K. A. Tumupssesa, 2012. - 127 c.

8 MukpoOHONIOTHS 1 IMMYHOJOTHS: Yu4eOHO-MeTOu4IecKoe mocodue / Poccuiickuii
rocyaapcTBCHHBIN arpapHbiii yHHBepcuteT - MCXA umenu K. A. Tumupsscpa
(Mockga), Kadeapa Mmukpobuosgorun u uMmyHosiorud ; coct. P. T. ManHarosa. -
Mocksa : PTAY-MCXA nm. K. A. Tumupszesa, 2011. - 75 c.
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IMOHHBIX 3aHATHA, MaTEePHANbl JJIT CAMOCTOSITEIIBHOW pabOThl W KOHTPOJILHO-
WU3MEPUTENLHBIE MAaTEPUATIBI.
8.2 IlporpammHoOe o0ecneyeHue

1. Onepanunonnas cuctema MS Windows XP 2. Onepauunonnas cucrema MS
Windows 7 3. OnepaunonHas cuctema MS Windows 8 Prof 4. OnepauuoHHas cu-
cteMa MS Windows 10 Prof 5. Tlaker oducusix npuioxenuit MS Office 2007 6.
[Taxet oducHbix npunoxenuit MS Office 2013 7. [Taket nporpamm sl MPOCMOTpA,
nmevyaTH AIeKTpOHHBIX myOnukanmii Acrobat Reader 8. IlpuknmagHoe mporpammHoe
ofecrieueHue JIa MPOCMOTpa JIEKTPoHHBIX nokymeHToB Foxit Reader 9. CoGon-
HBIM (paiiTOBBIN apXHUBATOP C BRICOKOW CTEMEHBIO CIKATHUS TAHHBIX 7-ZIp

8.3 CnienuaJn3upoBaHHOE MPOTPAMMHOE 00ecredeHue

1. KomneroTepHas crpaBouHas mpapoBas cucrteMa KoHcynbTaHT + (Gecmiiar-
Has oHJaiH-Bepcus g oOydeHus) 2. CucrteMa aBTOMAaTU3UPOBAHHOTO IPOCKTUPO-
BaHus u dyepuyeHusi Autocad for Students 3. Cucrema TpexXMepHOTO MOJICIUPOBAHUS
neraneit Komnac 3D YuebHas Bepcus 11 CTYJCHTOB

8.4 IlporpammMHoe o0ecnieueHue IS JIUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTAIMH

1. DKkpaHHas Jyma B ONEpalMoOHHBIX cucTemax juHerkd MS Windows 8.
DOKpaHHBIN JUKTOP B OMEPAIIMOHHBIX cHcTeMmax JuHerkn MS Windows 8. becmat-
Has IIporpamMMa 3kpaHHoro goctyna NVDA

8.5 ba3bl 1aHHBIX, HHGOPMAIIMOHHO-CNIPABOYHbIE U MOUCKOBbIE CUCTEMBI

1. Wikipedia.org

2. microbiologu.ru — moucKoBas CUCTEMA 110 MUKPOOHOIOTHH.

3. smikro.ru — morcKoBas cucTeMa Mo CaHuTapHOM MUKPOOHUOIIOTHHU

4.  ba3pl gaHHBIX, THHOPMAIMMOHHO — CIIPABOYHBIC W MTOUCKOBBIC CHUCTEMBI:
HACKTPOHHO- OMONIMOTEeUHas cuctema, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a T1aHHBIX 10 O0IICH MUKPOOHOIOTHH.

6.  www.smikro.ru — mouckoBas CUCTeMa [0 CAaHUTAPHOW MUKPOOUOJIOTHH.

http://window.edu.ru — goctym k o6pa3zoBaTelibHBIM pecypcam «EauHoe okHOY.
9. Onucanue MaTepUAIbHO-TeXHNYECKOH 0a3bl, HEOOXOAUMOM NJIA
OCYIIIeCTBJIEHUA 00pa30BATEJIHLHOTO MPoIecca MO TUCHUILIUHE
«MuKkpoO6H0JI0THS ¢ OCHOBAMHU UMMYHOJIOTHI

JIns NeKIMOHHOIo Kypca HEeoO0XOJMMa KOMIBIOTEpHAs TEXHUKA ¢ MYyJIbTUME-
JUHAHBIM 00CCIICUCHUEM.

Jns nmpoBeneHus 1abopaTOPHOroO MPAaKTHKyMa MO JIUCHUILIHHE «Mukpobuo-
JIOTHS ¢ OCHOBAaMH UMMYHOJIOTHI» HEeoOXoAuMa J1abopaTopusi, OCHAIIICHHAS Ia30- U
BOJOTIPOBOJIOM, BEHTWIANMEH, Y D-TaMnaMu sl CTEpUIIN3AUN TOMENIEHUN, JIaMU-
HapaMHd U MHUKPOOMOJIOTUYECKUMH OOKCaMu, CTCPHJIM3AIMOHHOM TEXHHMKOH (aBTO-
KJIaBbl, CTCPWIM3AIMOHHBIC HIKa(bl), TEpMOCTaTaMH, aHAIPOCTATAMHU, CBETOBBIMU
MHUKpOCKOIIaMu, Xxpomarorpadamu, pH-meTpamu, meiikepaMu, BOISHBIMUA OaHSIMH,
TECT-CUCTEMaMH I WJSHTH(UKAIIUH MUKPOOPTAHU3MOB, JIAOOPATOPHOW TOCYIOM,
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5. MukpoOGuoaorHIecKuil MpoOOOTOOPHHK BO3yXa
ITY 1B 1 wt. (MuB. Ne 558453/2).

6. Mudpakpacuas ropenka Bacteria safe 1 mrr. (MuB.
Ne 558456).

7. lpubop BakyyMHOT0 (pUILTPOBAHMS AJIS aHATIH3a
BoAbI (BakyyMHas ctanuus) [IB® 35/36 1 mrr. (MHB.
Ne 558454).

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

9. lllkad nns xpanenus peaktusoB 1 mT. (HB. Ne
558623/2-3).

10.Ctynpsa 13 mrT.

Koprm. Ne 9, ayn. 231

1. Mukpockorn JIOMO 4 mrt. (MaB. Ne 553890/1,
Hus. Ne 553890/2, Mus. Ne 553890/3, Mus. Ne
553890/4).

2. Muxkpockortl «Axsenon» 14 wr. (MuB. Ne
558457/1, NuB. Ne 558457/2, Ius. Ne 558457/3, Uus.
Ne 558457/4, Mus. Ne 558457/5, us. Ne 558457/6,
WuB. Ne 558457/7, Iu. Ne 558457/8, NuB. Ne
558457/9, Nus. Ne 558457/10, Mus. Ne 558457/11,
HnB. Ne Mus. Ne MaB. Ne 558457/12, UaB. Ne
558457/13, uB. Ne 558457/14).

3. Tepmocrar 6nonoruveckuit BD 115 1 wr. (MHB.
Ne 558444/4).

4. MukpoOuoaorudeckuii mpodbooTOOPHUK BO3AyXa
MY 1b 1 wr. (MuB. Ne 558453/1).

5. Becbl Texnuueckue anekTpoHHble SPU401
OHAUS 1 w. (Mus. Ne 35078/1).

6. Beitspkuoi mkad 1 mrr. (MuB. Ne 558626).

7. llkad BanganoycToWyuBbii 1 mT.

8. MynpTUMeAUHHBIN TpoeKTOp | mIT.

9. ka¢ ans xpanenus peaktusos 1 mr. (MuB. Ne
558623/1).

10. Cryaps 13 wr.

11. Croapr— 17 mr.

LenTpanpHas HaydHas OHOIMOTEKa IMEHU
H.HN. Keneznora YnTanbHBIN 3a1 IeproANYC-
CKUX u31aHui (kab. Ne 132)

Komnbroreper — 1 mwr. Crosnel — 28 wt. [lepuonuye-
CKHE U3/1aHusl B OTKpBITOM noctyne Wi-fi

IentpaneHas Hay4yHas OMOIMOTEKAa UIMEHU
H.HN. XKeneznoa KoMnbroTepHbIi YnTaIb-
HBIH 3a1 (kab. Ne 133)

Kommbroreps! — 17 mt. Ctomsl — 28 mT. YueOHas nu-
TepaTypa B OTKPHITOM JOCTYIIC

LenTpansHas HaydHas OMONIHOTEKA UMCHH
H.N. Keneznora KOMOBIOTEPHBIN YU TATB-
HbIi 3a71 (kab. Ne 144)

Kommbsrorepsr — 20 mt. Cromas! — 39 mr. Wi-fi

HentpanpHas HaydHas OMOIMOTEKa UMEHU
H.N. XKenesznosa CrpaBouno — 6ubimo-
rpaduueckuit ormen (kab. No 138)

Komnerotepsl — 2 mit. Cronsl — 13 mt. CripaBouHbie
u Oubnuorpaduyeckue n3ganus B OTKPBITOM JOCTY-
ne Wi-fi

LlenTpanpHas HaydHast OMOIMOTEKA HMCHH
H.N. Xenesznosa Xomn 2 staxka (3a1 Tpa-
JIMIIMOHHBIX KaTaJOTOB)

Cronbl — 8 mr. Wi-fi

[enTpanpHas HaydHas OUOIHOTEKAa HMEHU
H.HU. XKenesnosa Oraen 6ubIM0oTEUHOrO

Komnerotepsl — 4 mit. Ctonsl — 12 mt. CnpaBoduHbie
u Oubnmorpaduyeckue u3ganus, yueOHast JuTepary-
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00CITy)KMBaHUS 110 HAIIPABICHUIO MEXaHU- | pa B OTKPHITOM poctyne Wi-fi
KM U SHepreTuku (27 yd. koprnyc) Ynrass-
HbIi 321 (kab. Ne 202)

HenTpanpHas HayuHas OuGianoreka umeHn | Kommnbroteps! — 3 mt. Ctomel — 15 mt. CripaBovHbBIE
H.N. Xene3nosa Otaen 6ubmmoTedHoro u Oubnuorpadudeckre u3ganus, IepUoOAUKa B OT-
00CITy>)KHBAHUS 110 HAIIPABJICHHUIO TTPUPO- KpbITOM focTyre Wi-fi

J000YyCTPOHCTBO (28 yu. Kopiryc) Y4eOHbIit
YuTANBHBIN 31 (Kab. Ne 223)

Llearpanpnas nayunas 6ubnuorexka umenn | Komnbiorepsr — 13 mr. Croxsl — 45 mt. CripaBo4nble
H.U. XKene3znora Otnen OuOIMOTEUHOTO u 6ubnuorpaduyeckue U3gaHus, NEPUOANKA B OT-
00CI1yKUBaHUS 110 HAIIPABJICHHUIO [IPUPO- KpbiTOM poctyne Wi-fi

noo0ycTpoicTBO (29 yu. kopmyc) HayuHsrii
YUTANBHBIN 321 (Kab. Ne 123)

Oowmexutne Ne8. KoMHaTa 11 caMoOIIoI- Teneruzop, mocka, 600N CTON HA 12 YeNIOBEK,
TOTOBKH CTYJIbSI

9.1. My3eiiHble ITAMMbI MUKPOOPTIaHU3MOB

1. Micrococcus agilis 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Bacillus mycoides

7. Candida krusii 8. Pseudomonas aeruginosa.
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. MeToauyeckue peKOMeHAAIUM CTYAEHTAM M0 OCBOECHHUIO TUCIUIIHHBI

3aHATHA IO TUCHUILIMHE IIPOBOAATCS B CIICIHAIBHO 000pYIOBaHHOM J1abopa-
TopuH. /{151 HOITyCcKa K IPOBEICHUIO JA0OPAaTOPHOTO IIPAKTUKyMa yUaIIuecs JOJKHBI
OBITH O3HAKOMIJICHEI C TCXHHKOM 0€30IMaCHOCTH U IIpaBUIaMU paObOThl B MUKPOOHOJIO-
THYCCKOM jabopaTopun. Ha BceX 3aHATHAX CTYACHTHI 00s3aHBI OBITH B OCNBIX Xaja-
TaxX, KaKIbIi HMECT CBOC pabodee MECTO, OCHAICHHOC BCEM HEOOXOMUMBIM IS
npoBeaenus nadoparoproro 3auatus. Pabora B nmabopatopun TpeOyeT BHUMaHHS H
AaKKypaTHOCTH. Ydalluecsl IOCJe BBIMOMHEHUS PabOThI, 3aHOCAT TMOJIYYSHHBIC pe-
3yJbTaThl B pabouyIo TETPanb, OHOPMIISIIOT UX B COOTBETCTBUU C MPEABSIBISIEMBIMU
TpeOOBAHUAMHU, TIOCTIE YETO 3aAMTUIIAIOT pabOTy y IpermoaBaTers.

CloxHOCTb YCBOCHUSI MaTepuasa JUCHUILIMHBI 3aKII0YAETCs B OOJBIIOM O0b-
eme MH(pOpMAIMK, KOTOPYIO HEOOXOIWMO 3alOMHHATH (JIATUHCKHE Ha3BaHUs, (Hu-
3MOJIOTHYECKUE OCOOCHHOCTH, PACIPOCTPAHEHWE B MPHUPOIE, MOP(OIOTHIO U T.1.)
IIO3TOMY YCBOCHHC MaTepHalia JUCHUIUIMHBI JIOJDKHO IPOHCXOAHTH IOCTCIICHHO H
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HEIMPEPBIBHO OT 3aHATUA K 3aHATHIO. OT M3y4YeHUS CBOWCTB W OCOOCHHOCTEH MUKPO-
OpPraHU3MOB K MOHWMAHHIO UX POJIM B Onocdepe U )KU3HU YeITOBEKa.

10.1. Buasl 1 ¢popMbI 0TPAOGOTKH NPONYILIEHHBIX 3aHATHI

CtyaeHT, npomyCTUBIIMEI 3aHATHE, 0043aH B JBYXHE/CIbHBIA CPOK BO BHE-
YpOYHOE BpeMsl, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BHIIOJIHUTH IIPOITYIICH-
Hoe [13. 1515 5T0r0 HeoOX0AMMO CaMOCTOSITENIbHO TPOPadb0TaTh MPOMYIICHHYIO TEMY,
otpaborarts [13 u 3ammTuThL paboTy y AexypHoro npenojasareis. [locne satoro cae-
JaTh COOTBETCTBYIOIIYIO 3aMUCh B )KYpPHAJIE TIO YYETy OTpaOOTAHHBIX 3aHATHH.

[1py HEBO3MOKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHTYEMBIE CPOKH, CTY/IEHT
MTUTIET KOHCTICKT W 3aIOIHIET B pabodeil TeTpaau TabIUIlbl, OTHOCSIIHECS K TPOITy-
IIEHHOM TeMe, 3aTeM 3aluIlaeT padoTy y MpernogaBaTes.

11 MeTOI[I/I‘leCKI/Ie PEKOMEHIANUMA NIPENOAaBaATE/]IAM 110 OpraHn3alnnun oﬁyqemm
nmo TMCUMIIVIMHE

Jliia ocBoenus 1a60paTopHOTO MPAKTUKYMa HEOOX0IMMO JIEJIUTh CTYIEHTOB Ha
HeOompmme rpynnsl (10-12 genmoBek) s odecrieueHus: 6€30MacHOCTH MPOBOIUMBIX
paboT ¥ MOBBILLICHUS KaYeCTBA OOYUCHHS.

C uenbto co3nanus ycnoBuil st odecnieueHns 3PQPeKTUBHOTO NCIOIb30BAHMUS
y4eOHOTO BPEMEHH, JaHHBIC TPYIIIHl HA 3aHATUSIX NENATCA Ha Opuraabl mo 2-3 4eno-
Beka. Pabora Opuragamu co37aeT YCIOBHS JJIsi OJAHOBPEMEHHOTO BKJIIOYCHHS B
y4eOHBIN MPOIECC BCEX CTYJICHTOB 0€3 HCKIIOUCHUS, MPOUCXOJUT COBMECTHAS TO-
3HaBaTeNbHAs JCATCIBHOCTD, CO31aETCA cpejia 00pa30BaTEIBHOIO OOIICHUS U peal-
3yeTcs NPUHIUIT 00paTHOU CBS3H.

12 OcoOeHHOCTH peayu3aluy AUCHUIIIMHBI 1/ HHBAJIMI0B U JIMI C
OrpaHMYEeHHBIMH BO3MOKHOCTSIMM 3/10POBbSI

[Ipodeccopcko-ne arorn4eckuii COcTaB 3HAKOMUTCA € TICUXOJIOTO(U3HOTIOTU-
YECKUMH OCOOCHHOCTSIMHU OOYUAIONUXCS MHBAIUOB M JIUI] C OTPAHUYECHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbS, HHIWBUIYATbHBIMH MPOTPAMMaMi pPeabUITUTAIINNH UHBAJH-
noB (npu Hanwumu). [Ipym HEOOXOIMMOCTH OCYIIECTBIISIETCS! JTOMOHUTEIbHAS MO~
JepKKa TIPENoJaBatus ICUXOJOTaMH, COLMAILHBIMU PabOTHHUKAMHU, TPOIIECIITUMH
MOJIFOTOBKY aCCUCTEHTaMH.

B COOTBETCTBUM C METOAMYECKMMH pekoMeHAauusMu MunoOpHayku PO B
Kypce TpeanoiaraeTcs UCHoIb30BaTh COUMAILHO-aKTUBHbIE U pe(IEKCUBHBIE METO-
JIbl 0OyYeHUs], TEXHOJIOTUU COIIMOKYJIBTYPHON peabMINTAIUU C LIETbI0 OKa3aHUs MO-
MOIIIHM B YCTAHOBJICHUH MOJHOICHHBIX MEKJIUYHOCTHBIX OTHOLICHUN C APYTUMH CTY-
JICHTaMH, CO3JaHUM KOMGMOPTHOTO ICHUXOJOTUYECKOrO KIMMAaTa B CTYJCHYCCKOM
rpynmne. Ilogbop u pa3paboTka ydeOHBIX MaTEpPHAIOB TMPOU3BOJATCA C YYETOM
MPEIOCTABICHUS MaTepHalia B pa3IuyHbIX popMax: ay/IuaabHOM, BU3yalbHOU, C UC-
MOJIb30BAHUEM CIICITUATBHBIX TCXHHUCCKUX CPEACTB U HH(GOPMAIIHOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJICHHBIM MuHOOpHayku Poccuu K mopsaky
peasinzanii 00pa30BATENBHON ACSITENLHOCTH B OTHOLICHHWH WHBAIMIOB U JIHIL C
OB3, Heo0Xx0AUMO UMETH B BUAY, UTO:
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1. uHBanUbl ¥ Juna ¢ OB3 1no 3peHuto UMET MPaBO MPUCYTCTBO-

BaTh Ha 3aHATHAX BMECTE C ACCHCTEHTOM, OKA3hIBAIOIIMM O0YyYaIoIeMycsi He-

00XO0TUMYO TTOMOTIIb;

2. uHBaMABI 1 auna ¢ OB3 no cinyxy MMEIOT MpaBo HA UCIOJIb30Ba-

HUE 3BYKOYCHJIMBAIOLLEH anmapaTyphl.

[Ipn mpoBeaeHHH MPOMEKYTOUHOM aTTECTAIMU MO AMCLMILIIMHE 00eCreurBa-
eTCsl COOMIO/ICHUE CHEYIONUX OOIIMX TPEOOBAHUIA:

o IIPOBE/ICHUE AaTTECTAllUU [JIs WHBAJIUAOB B OJIHOM ayJUTOPUU

COBMECTHO C OOYyYaloIIUMHCS, HE SIBISIONIMMUCA MHBAIWJIAMH, €CITU ATO HE

CO37aeT TPYAHOCTEH JUIsl MHBAIMJIOB U MHBIX OOYUYAIOMIUXCS MPH IPOMEXKY-

TOYHOM aTTECTAIHU;

o IPUCYTCTBHE B ayJIUTOPHUHM ACCHCTEHTA (ACCUCTEHTOB), OKa3bIBa-

IOUIET0 O0yYalouMMCcsl WHBaIMAaM HEOOXOAMMYIO TEXHUYECKYIO IOMOIIb C

Y4E€TOM MX MHAMBUAYaAIbHBIX 0COOEHHOCTEH (3aHATh pabouee MecTo, epeIBU-

raTbCsl, MPOYUTATh U OQOPMUTH 3aJaHUC, OOMIATHCS C IK3AMEHATOPOM);

o [10JIb30BAaHUEC HEOOXOJUMBIMH OOYyUaOIIUMCA WHBAIUIaM TCXHU-

YECKMMHU CPEACTBAMU IPU MPOXOKICHUM MPOMEKYTOUHON aTTECTAI[UU C yue-

TOM UX UHJIUBUIYaNbHBIX OCOOCHHOCTEH;

o obecrieueHne BO3MOXKHOCTH OECHpensiTCTBEHHOTO J0cTyna o0y-

YaIOIIKUXCS MHBAIUIOB B Ay IUTOPUH, TyaleTHbIE U APYrUe NOMEIICHUS, a TaK-

K€ UX MpeObIBaHUA B YKA3aHHBIX MOMEICHUSIX.

[To nuCbMEHHOMY 3asBJICHUIO 00YYarOIIEerocsi HMHBAIUAA MPOJOKUTENIBHOCTh
NPOXOXKACHUA HCIBITAHUS MPOMEXYTOUHOW aTTecTaluu (3adera.) oOydarommMmcs
WHBAJIUJIOM MOXKET ObITh YBEJIMYCHA MO OTHOIICHUIO K YCTAHOBJICHHOW MPOJOIKH-
TEJIBHOCTH €TO C/IauH:

o IIPOJOJKUTCIBHOCTh C/IAYN UCTIBITAHUSA, MPOBOJUMOIO B TIHUCh-
MEHHOI opme, - He 6osee ueM Ha 90 MUHYT;
o MIPOJOJDKUTEIHLHOCTh TIOJITOTOBKH 0OYYaIOIErocss K OTBETY, MPo-

BOJMMOM B YCTHOH (hopme, - He Oomnee uem Ha 20 MUHYT;

B 3aBucHMOCTH OT MHAMBHIYaNbHBIX OcOOeHHOCTEH, oOydaromuxcs ¢ OB3
YHuBepcuTeT 00€CIIeUnBaET BHIMOIHEHUE CIEYIONUX TpeOOBAaHUHN MTPU IPOBEICHNUN
aTTCCTAITHH:

a. JUTSI CIICTIBIX

o 3a/IaHAs ¥ HHBIC MaTCPHAIIbl IS MPOXO0KACHHUS MIPOMCIKYTOUHOI
aTTeCTalM O(OPMIIAIOTCS B BHJIC 3JICKTPOHHOTO JOKYMCHTA, JOCTYITHOTO C
MOMOIIBI0 KOMITBIOTEPA CO CIEIUaTU3UPOBAHHBIM TPOTPAMMHBIM OOecTIeve-
HUEM JUTSI CIIETTBIX, JTMO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MMMCHMEHHBIE 33J]aHUs BHIIOJHSAIOTCS OOYUYAIOMUMHUCS Ha Oymare
penbedHo-ToYeuHbIM TprudToM bpaling wnm Ha KOMIBIOTEPE CO CHEIUaTH3H-
POBAaHHBIM IIPOTrPAMMHBIM 00€CIICUCHUEM IS CICIIBIX, JHOO HaIUKTOBBIBAIOT-
Csl aCCHUCTCHTY;,

o IIPH HCOOXOAMMOCTH OOYYAIOIIMMCS IIPEAOCTABIACTCA KOMILICKT
IIHCHMCHHBIX NMPUHAICKHOCTEH M Oymara I IHChMa pelbe()HO-TOUCUHBIM
mpudtom bpaiinsg, KOMIBIOTEP CO CHEIUATH3UPOBAHHBIM IPOTPAMMHBIM
oOecrneyeHueM IS CIEHbIX;
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1. Pezynomamsl 0Oyyenusa, npejctaBieHHbie B IIporpamMme B KaTeropusix
3HaTh, YMETh, BIAJIETh COOMEEemMcmayom CeluprKe U COACPHKAHUIO JUCLIUILTUHBL U
0eMOHCIMPUDYVION 803MONICHOCHb TIOJTYUEHUS 3aBICHHBIX PE3YJIbTaTOB.

2. Obmas TpyA0EMKOCTh TUCHUTUIMHB « MUKPOOHONOTHSI C OCHOBAMH HMMY-
HOJIOTHH» COCTaBIseT 3 3a4€THBIX eauuulbl (108 yacoB).

HNndopmanys o B3aMMOCBSA3M M3y4a€MbIX JUCUUIUIMH M BOMPOCAM HCKIIOYe-
HUS 1yOJIMPOBaHUS B COCPKAHUU IUCIUILIIUH COOMBEemMcmeyem JIeUCTBUTEIIBHOCTH.
Hucnunimuna «MukpoObHoJIoTHsS ¢ OCHOBAaMH MMMYHOJOTHU» HE B3aMMOCBS3aHA C
npyrumu auctuminHamu OIOIT u YueOHoro nmnaHa 1o HanpaBJIeHHO / (HarpaBJicH-
HOCTh): 35.03.03 Arpoxumus u arpornouyBoBejicHUE / (ArpoxuMHuueckoe odbecreueHue
arpotexHonoruii, ['eonnpopmanmonnoe odecrneyeHnue MOYBEHHO-3EMENBHBIX Pecyp-
COB) M BO3MOXHOCTh JIyOJMpPOBAaHUA B COJCPKAHUU OTCYTCTBYET. JUCIUIUIMHA
IIpeayCMaTpUBACT HAJIMYUE CIICIIMANIBHBIX TPeOOBAaHUI K BXOHBIM 3HAHUSIM, YMCHU-
M U KOMIETEHILHIM CTYJEHTA, XOTSA MOKET SIBISTHCS MPEAIIECTBYIONICH sl CIIEHH-
ABHBIX, JTUCITUTUINH, UCTIONB3YIONTUX 3HAHKS B 00JaCTH MHUKPOOUOIOTHH B Tipodec-
CHOHAJLHOM AeATENbHOCTH OaKanaspa.

3. IlpencraBnenHas [Iporpamma npeanosiaraeT UCMoONIb30BaHUE COBPEMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTUH, MCIOIB3YEMBIE TPU PEaTHU3aluy PA3INYHBIX BHUIOB
yueOHol paboTel. PopMbl 00pa30BATENBHBIX TEXHOJOTHI coomeemcmayiom Clielu-
(buKe TUCITUTLTUHEL.

4. Buapl, coepkaHue U TPYJOEMKOCTh CAMOCTOSTEIBHOU pabOTHI CTYACHTOB,
npeacraBicHHbIC B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TOJTOTOBKE BbI-
MyCKHUKOB, cojaepxanumcs Bo @I'OC BO no nanpasnenuto 35.03.03 ArpoxuMus u
arponouBoBe/icHue. [Ipencrapnenurie u onucannbie B [Iporpamme dhopmbl mexywets
OILICHKM 3HaHUM (ompoc, Kak B ¢popMe 00CY X ACHHUS OTICIbHBIX BOIPOCOB, TaK U BbI-
CTYIUICHHUA, U Yy4acTHC B TEMAaTUYCCKHX IUCKYCCHUSAX U TPYIIOBBIX OOCYKJICHUSAX),
coomsemcmayom crenupuKke TUCIHUIINHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOIO KOHTPOJS 3HAHMM CTYAEHTOB, MPEAYCMOTPEHHAs
[Tporpammoii, ocyiecTBisieTcs B (popme sK3ameHa

@opMbl OLEHKHU 3HAHMH, OpeacTaBieHHble B IIporpamme, coomsemcmsyrom
cnenupuKe TUCIUILTAHBI ¥ TPEOOBAHUSAM K BBIITYCKHHUKAM.

5. YueOHO-MeTOaAMYECKOE 00ECIeUeHNE NUCLMIUIMHBI MPEICTaBIECHO: OCHOB-
HOI muTepaTypoit — 12 HCTOUYHHUKOB (0a30BBIM yueOHUK U yueOHOE mocoOue), 10Mmoi-
HUTCIBHOM IUTEpaTypoll — 15 HauMeHOBaHMS, U coomeemcmeyem TPeOOBAHUIM
®I'OC BO Hanpagnenust 35.03.03 ArpoxuMus ¥ arporo4BOBEICHUC

6. MatepuanbHO-TEXHUYECKOE OOCCICUCHUE IUCIMILIAHBI CO0mMEemcmeyem
cnenupuke TUCHUTUIMHBL « MUKpOOHOJIOTHS ¢ OCHOBAaMH UMMYHOJIOTHN» U obOecre-
YUBACT UCIIOJIb30BAHUEC COBPEMEHHBIX 00pa30BATEIbHBIX, B TOM YHCJIC HHTCPAKTHUB-
HBIX METOJIOB 00YUCHUS.

7. Metoauyeckne peKOMEHJalu1 CTYJAEHTaM U METOAUYECKHUE PEKOMEHIALIUU
MPENoJaBaTessiM 10 OpraHu3ali 0Oy4eHUs [0 JUCLUILIMHE JAI0T NPEACTABICHUE O
cnenuduke oOydenus mo aucuuIuMHe « MUKpOOHOIOTHS ¢ OCHOBAMH HMMYHOJIO-
TUW» U cCOOmEemcmeayom CTanaapTy no HampasiaeHuro 35.03.03 ArpoxumMus u arpo-
MTOYBOBE/ICHHUE.
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