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AHHOTALUA
padoueii nporpaMmsbl yueOHoi nucunminesl 51.0.18
«Muxkpoo6uoJIorusi ¢ 0CHOBAMH HMMYHOJIOTHI, IJIsl OATOTOBKH 0aKajaaBpa 1o
HampaBJjeHuio / (HanpaBjeHHoOcTh): 35.03.03 Arpoxumus u arponouBoBeaeHue /
(ArpoxumMmnueckoe odecrevyeHrue arpoTexHoJoruii, 'eonndpopmanmonnoe odec-
nevyeHue MOYBEHHO-3eMeJbHBIX PECYPCOB).

Iesab 0cBOCHUS QMCHUIIIMHBI:

enbto ocBoenus qucuumuinHbl b1.0.18 «MukpoOuoiorus ¢ o0CHOBAaMH UMMY-
HOJIOTHM» SIBJSIIOTCA (POPMUPOBAHUE y CTYJIEHTOB YHHBEpPCAIBHBIX KOMIETEHIIHIM
(magukatopel) YK 1.1 VK-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, o6ecneunBarommx KOMILJIEKC TEXHOJIOTHYECKOHN ITOJATrOTOB-
KU 110 COBPEMEHHBIM HAIpaBICHUSM OHOJIOTMH, OCHOBAM OOIEH M CeIbCKOXO3sH-
CTBEHHON MHUKPOOHOJIOTHH U MPUOOpPETEHNE YMEHUIM U HaBBIKOB MCIIOJIH30BAHUS T10-
JYYEHHBIX 3HAHUH JIJIS1 PEIICHUS MPAKTUYECKUX 3a/1a4 CEIbCKOXO035UCTBEHHOTO PO-
W3BOJICTBA, COOTBETCTBUU C POPMYIUPYEMBIMU KOMIIETCHIIMSAMU C TPUMEHEHHUEM CO-
BPEMEHHBIX UH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH JIJIsl pEIICHUs HayY-
HBIX, Y4EOHBIX, MPAKTUYECKUX, METOINYECKUX, HTH(HOPMAIIMOHHO-TTIOMCKOBBIX 3a7a4 B
OMOJIOTMYECKUX HayKax M peaau3alid COOCTBEHHBIX 3HAHUN B HMHHOBAIMOHHBIX
chepax ecCTeCTBEHHBIX HAYK.

Hucruminaa « MUKpOOUOJIOTHST ¢ OCHOBAMU HMMMYHOJIOTHHY TMpU3BaHA JaTh
3HAHMS O CUCTeMaTHKe, MOP(HOIOTHU U Pa3MHOKEHUN OaKTEepHUii; B3aMMOOTHOIICHH-
X MUKPOOPTaHU3MOB U OKPY>KAIOLIEH Cpe/Ibl; B3aUMOOTHOIIEHUSX MUKPOOPTaHU3-
MOB MEXy CO00U U C IPYTHMH CYIIIECTBAMU; META00IU3ME MUKPOOPTAHU3MOB, TIpe-
BpaIICHUSIX MUKPO-OpPTaHU3MaMU COSIMHEHUH yTieposa, azora, hocdopa, cepsol, xe-
Jie3a ¥ IPYruX 3JIEMEHTOB; TOYBEHHBIX MUKPOOPTaHU3MAaX; METOIAX ONPEACICHUS UX
COCTaBa M aKTHUBHOCTH; MOHSTHUSAX, TPUHUIMIAX U KOHUEMIHSAX MOYBEHHOM MHKPO-
OMOJIOTMU U SKOJIOTHH; POJIM MOYBEHHBIX MUKPOOPTaHW3MOB B IUIOJIOPOJIUU TTOYBBHI;
BIIMSIHUU 00paOOTKHU MOYBBI U MUHEPATIbHBIX YAOOPEHUN Ha JNEATeIbHOCTh MUKPOOP-
TraHU3MOB; POJM MHKPOOPTaHW3MOB MPU TMOJYUYEHUH OPTaHUYECKUX YAOOpEHUid; O
CUHTETUYECKUX XUMUYECKUX COCAMHEHUAX U UX JIETOKCUKAIIMU MUKPOOPraHU3MaMu;
AMU(PUTHBIX MUKPOOPTaHU3MaxX JMCTHEB, CEMEHAX M 30HaX KOPHS pacTeHui; o0 oc-
HOBaX MUKPOOHMOJIOIMYECKUX MPOU3BOACTB MPOAYKTOB M OMOMpPENnapaToB CEIbCKOXO-
3STMCTBEHHOTO Ha3HAYEHUST; MUKPOOHOJIOTHH KOPMOB.

B pesynbrare ocBoeHMs Kypca OakanaBp JOJDKEH MOJYYHUTh HABBIKU IOJIB30-
BaHUs TIprOOpamMu U 00OpPYJOBAaHUEM U OBJIAJETh METOJAMU MHUKPOOHOJIOTHYECKUX
uccinenoBanuii. bakanaBp AOMKEH YMETh: MPUTOTOBUTH IMpeENapaTbl MUKPOOPTaHU3-
MOB; pa3iandaTh OCHOBHBIC (HOPMBI OAKTEPHil; TOTOBUTh U CTEPHIN30BATH HCKYC-
CTBEHHbBIE TUTATEIBHBIE CPE/IbI U MOCYY; MPOBOAUTH KOJMUYECTBEHHBIN YUYET MUKPO-
OpTraHU3MOB B PAa3JIMYHBIX CYyOCTpaTax; BBIJACISITh YHUCTHIE KYJIbTYpPhl OaKTepHid,
COpXMBAIOIINX KJIETYATKY, OKHUCISIOMIMX KUP M KJIETYATKy, CUMOHMOTHYECKHUX
a30T(UKCaTOPOB, aUIOPUIBHYIO MAJOYKY; MPOBOAUTH KAUECTBEHHBIE pPEaKlMUd Ha
IPOIYKThl KU3HENEATEIbHOCTH MUKPOOPTaHW3MOB; IMPOBOJIUTH MHUKPOOHOJIOTHYE-
CKUW aHaJINU3 Pa3IMYHBIX TUIIOB MOYB, MPOAYKTOB OMOKOHBEPCUHU, ONPEACICHUE YHC-
JIEHHOCTH 3MU(PUTHBIX MUKPOOPraHU3MOB, OIIEHMBATh KaueCTBO 3€pHA, KOPMOB IO

MUKPOOHUOJIOTUUECKHUM TTOKA3aTESIM., a TAKXKE OCHOBBI yUeHHS 00 MH(PEKIMA UMMYHHUTETE U
HMMYHHOﬁ CUCTCMC OPraHnu3MOB



Mecto AucuMIIMHBI B y4eOHOM mJaHe: J(ucuuminna «MHUKpOOHOTIOTHS C
OCHOBaMH MMMYHOJIOTHH» BKJIIOYeHA B 00s3aTenbHbN niepeueHh OI'OC BO, B nuki
TUCITUTIINH 0a30Bo# yacTu. Peanuzanus B nucnuiuinae « MUKpOOHOIOTHS ¢ OCHOBA-
Mu ummyHosnorum» TpedoBanuit ®I'OC BO, OIIOIlI BO u ydeGHoro mimana mo
Harnpasyienuto 35.03.03 Arpoxumusi U arpornoyBOBE/ICHUE.
TpeGoBanusi Kk pe3yJbTaraM OCBOEHMS JUCHUILUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCHUIUTMHBI (QOPMUPYIOTCS CJICAYIONINE YHUBEPCATbHbBIE KOMIIETEHIIUHN
VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5
Kparkoe cogepxxanue 1uCMIIMHBI.

O6bem muctumuabl b1.0.18 «MuxpoOHoI0THsI ¢ OCHOBAaMU UMMYHOJIOTHI

COCTaBJISIET 3 3a4eTHBIX eAuHuIlbl, Bcero 108 vacoB, u3 koropeix 70,4 cocrtaBisier
KOHTaKTHas pabora oOywaromierocs ¢ npernojasareneM (34 daca 3aHATHS JIEKIUOH-
HOTO Tuna, 34 yaca npakTuyeckue padoTsl), 37,6 4aCOB COCTABISET CAMOCTOSTENb-
Has pabota oOyuaromierocs (B T.4. BKIo4ass 24,6 4acoB MOATOTOBKH K 3K3aMEHY).
Jucuunnuna b1.0.18 «Mukpobuonorus ¢ OCHOBaMd UMMYHOJIOTHH) YUTAETCS CTY-
neHtaMm 1 -ro kypca uHcTUTyTa 300TeXHNH U Onojornu PLAY-MCXA um. K.A. Tu-
MUps3€Ba. DTO ONPABIAHHO, TAK KaK 3HAHMS IOJYYEHHBIE B PE3yJbTaTE OCBOCHUS
JUCHMIUIMHBL HEOOXOIUMBI JUIsl JajdbHEMIEro M3y4eHus OMOJOTMYECKHX Hayk.
CrpykTypa coaep:kaHus y4eOHOM AUCHUIUIMHBI BKJIIOYAET TaKHE AUIAKTUYECKUE
€AMHUIIBI, KaK Pa3IEIIbl U TEMBI:

Brenenue Tema Ne 1 Uctopusi, 00beKT, METOIBI U 33]Ja4M MUKPOOHOJIOTHH.

Pazgea 1 «O0mass MUKPOOHOJIOTHsD)

Tema Ne 2 Ctpykrypa 6aktepuasibHOM kiaeTku. [IpuHIMne kiaccuukammm
MIPOKAPHOT.

Tema Ne 3 MukpoopraHu3MbI-3yKapuoThl (TpuObl, BOJOPOCIH, MPOCTEHUINNE)

Tema Ne 4. MeTab0a13M MUKPOOPTaHU3MOB

Pasne.ﬂ 2 «IKOJIOTUS M Te0OXUMHYecKas ACATCIBHOCTh MUKPOOPIraHUu3MoB»

Tema Ne 5 Briusinue (pakTopoB BHELIHEN Cpeibl HA MUKPOOPTaHU3MbI. JKOJIOTUs
MHKPOOPTraHU3MOB.

Tema Ne 6. [IpeBpanieHue MUKpOOpraHM3MaMH COEIMHEHUH YIiaepoaa, a3ora,
dbocdopa, cepsl.

Paznen 3 «MuUKpooOpraHusMbl B HAPOJAHOM X031 CTBE H MeTUIIMHE)

Tema Ne 7 «Posib MUKpOOPTaHU3MOB B OMOTEXHOJIOTUN OKPY KAIOIICH CPEIbD)

Pa3nesn 4 «OCHOBBI HMMYHOJIOTHM»

Tema 8. OcHOBBI yueHus 00 uHpeKu. IMMyHUTET 1 UMMYHHas CUCTEMa

Tema 9. UmmyHonornueckue peakiuu. MosekyasipHble MEeTO/1bl TuarHocTuku. UmmyHnonpogu-
JJAKTUKA U UMMYHOTEpanus

Tema 10. MukpoopranusMsl - BO30yIUTENN OAlMIUISIPHBIX U KJIOCTPUAUAIBHBIX (CIIO-
poobpazyronmx) HHPEKIMOHHBIX 00JIe3HEH KUBOTHBIX.

OO01masi TPy10eMKOCTh AMCUUILIMHBI: cocTaBisgeT 108 4. (3 3au. ex.)
IIpoMeKyTOYHBII KOHTPOJIb. SK3aMEH B 2-OM CEMECTpe




1. Ileau ocBOeHUS AUCHUILINHbI

[enpto ocBoenus aucuumuinHbl b1.0.18 « MuUKpoOHOIOTHS ¢ OCHOBAaMU UMMY-
HOJIOTUW» SBJSAIOTCS (OPMHUPOBAHHE y CTYJACHTOB YHHUBEPCAIBHBIX KOMIICTCHIIUI
(mamukatopel) YK 1.1 VK-1.1; YK-1.2; YK-1.3; YK-1.4; VK-1.5; YK-6.1; YK-6.2;
VK-6.3; YK-6.4; YK-6.5, obecieynBarommux KOMIUIEKC TEXHOJIOTHUYECKOH OATOTOB-
KA M0 COBPEMEHHBIM HAINpaBJICHUSIM OHOJIOTHMH, OCHOBAM OOIIEH M CebCKOXO3sii-
CTBEHHON MHKPOOHOJIOTHH W MPUOOpPETEHNE YMEHUM U HaBBIKOB MCITOJIH30BAHUS TI0-
JYYEHHBIX 3HAHWH I PEIICHUS TPAKTUYECKUX 3a7a9 CEIhCKOX035HCTBEHHOTO TIPO-
W3BOJICTBA, COOTBETCTBUU C (POPMYIUPYEMBIMH KOMIIETEHITUSIMH C IPUMEHEHUEM CO-
BPEMEHHBIX WH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH JIJIS pEIIeHUs Hayd-
HBIX, YU4€OHBIX, MPAKTUICCKHUX, METOINUECKUX, HHHOPMAIIMOHHO-TTOMCKOBBIX 3a7a4 B
OMOJIOTMYECKUX HayKax M peaju3allid COOCTBEHHBIX 3HAHUN B HWHHOBAIIMOHHBIX
chepax eCTeCTBEHHBIX HaYK.

Juctummaa «MuKpoOHOJIOTHS ¢ OCHOBAaMH MMMYHOJIOTHW» TpU3BaHA JaTh
3HaHUS O CUCTEMaTHKe, MOP(OJIOTHH U Pa3MHOKEHUHU OaKTepHuii; B3aUMOOTHOIIICHH-
X MUKPOOPTaHU3MOB U OKpY’Karolleld Cpeabl; B3aUMOOTHOIICHUSX MHUKPOOPTaHU3-
MOB MEXKIy COOOU M C IPYTHMH CYIIECTBAMH, META00IN3ME MUKPOOPTAHU3MOB, TIpe-
BpAIlCHUSIX MUKPO-OpTraHU3MaMH COEAUHEHUN yriaepoia, a3oTa, hocdopa, cepsl, xe-
Je3a U JPYTUX 3JIEMEHTOB; TTOYBEHHBIX MUKPOOPTaHNU3MaX; METOIaX OMPEACICHUS UX
COCTaBa M AKTUBHOCTH, TOHSATHSX, MPUHIIUIIAX M KOHIEMIUAX MOYBEHHOW MHKPO-
OWOJIOTUY W IKOJIOTHH; POJIM MTOYBEHHBIX MUKPOOPTAaHU3MOB B TUIOJOPOJAMH TIOYBHI;
BIIUSTHUN 00paOOTKH TIOYBBI U MUHEPAJIBHBIX YI0OpEeHU HA ACSITEIIBHOCTh MHUKPOOP-
TaHU3MOB; PO MUKPOOPTAaHWU3MOB TIPH TIOJYYCHHH OPTaHWUYECKUX YyIOOpEHHUIA; O
CUHTECTHUUYCCKUX XUMHUYECKUX COCIMHEHUAX U MX JICTOKCUKAIIMH MUKPOOPTaHU3MaMHU;
AMU(PUTHBIX MUKPOOPTaHU3Max JIMCThEB, CEMEHAX M 30HaX KOPHS pacTeHUM; 00 oc-
HOBaX MHKPOOHOJIOTMYECKUX IMPOU3BOICTB MPOAYKTOB M OMOMpPENnapaToB CEIbCKOXO-
3SIHCTBEHHOTO HAa3HAYCHUS; MUKPOOHOJIOTMH KOPMOB.

B pesynbrare ocBoeHus Kypca 0akajgaBp JOKEH MOJYYHTh HABBIKUA IOJIH30-
BaHUs TIprOOpamMu U O00OpPYJOBAaHHEM U OBJIAJETh METOJAMU MHUKPOOHOJIOTHYECKUX
WCCIIeIOBaHM. bakaiaBp MOHKEH yMETh: MPUTOTOBHUTH IpemapaThl MUKPOOPTaHU3-
MOB; pa3jIn4aTh OCHOBHBIC (HOPMBI OAKTEPHil; TOTOBUTh M CTEPHIIM30BATh HCKYC-
CTBEHHBIC TTUTATEIBHBIC CPEIBI M TIOCYTY; TPOBOIUTEH KOJUYCCTBEHHBIN yUeT MHKPO-
OpraHU3MOB B Pa3JIMYHBIX CYyOCTpaTax; BBIJACIATH YHUCTBIE KYJIbTYpPhl OaKTEpHiA,
COpaXMBAIOIIMX KJIETYATKY, OKHCISIOMIUX JKHP M KJICTYATKY, CUMOMOTHYECKHX
a30T(HUKCATOPOB, aUIOPUIBHYIO MAIOYKY; MPOBOAWTh KAa4eCTBCHHBIC PEaKIIUHA Ha
MPOIYKTHI KU3HENEATCTLHOCTH MUKPOOPTaHW3MOB; IMPOBOJIUTH MHUKPOOHOIOTHYE-
CKU aHAJIU3 PA3IUYHBIX TUIIOB MOYB, MPOJAYKTOB OMOKOHBEPCUH, OTIPEIACIICHUE YHC-
JICHHOCTH SMHU(UTHBIX MHUKPOOPTraHM3MOB, OIICHMBATh KAadeCTBO 3€pHA, KOPMOB IIO

MUKPOOHUOJIOTUUECKUM TTOKA3aTENSIM., a TAKXKE OCHOBBI yUeHHs 00 UH(PEKIMH UMMYHHUTETE U
UMMYHHOU CUCTEME OpTaHH3MOB



2. MecTo TMCUMILUIMHBI B YUeOHOM Tpoiiecce

Hucrtumiraa «MUKpOoOHOJIOTHS ¢ OCHOBAMU UMMYHOJIOTUW» BKJIIOYEHA B 005-
3atenbHBIN niepedeHr I'OC BO, B nuki gucuuiive 6a3oBoit yactu. Peanuzamus B
TuCHUIUIMHE « MUKPOOMOJIOTHS ¢ OCHOBaMH UMMYHoJorun» TpedoBanuit ®I'OC BO,
OIIOII BO u yueOHoro miana no HanpasieHuto 35.03.03 Arpoxumus U arporno4so-
BEJICHUE.

Hucrummaa « MUKpOOHOIOTHS C OCHOBAMU UMMYHOJIOTHHY SIBJIIETCS OCHO-
BOIOJIATAIOIIECH I U3YYCHUS CICAYIOUIMX JUCLHUIUIMH: Metoabl 06paboTKH JKCHEpH-
MEHTAJIBHBIX JaHHbIX, OCHOBBI OHOMH(pOpPMATUKH, [10YBOBEIEHHE C OCHOBAMH Ieo0sioruu, bHO-
XUMUS.

OcoOEHHOCThIO AUCIUILIMHBL SIBIISIETCS. TO, YTO B Y4€OHOM Kypce€ MOMHMO
JICKIHMA, MPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYJACHTHI 3HAKOMSITCS C OCOOEHHO-
CTSIMH CTPOEHUS, Pa3BUTHS, IUTAHUS U KYJIbTUBUPOBAHUS MUKpOOpraHu3sMoB. OcBa-
VBAaIOT METOJbl y4YeTa U BBIACICHUS YUCTBHIX KYJIbTYpP MUKPOOpPraHu3sMoB. Mojenu-
PYIOT Tpoliecchl TpaHchOpMaIK BEIECTB B MPUPOJIC. 3HAKOMSITCS C UCIIOJIb30BAHU-
€M YEJIOBEKOM IIOJIE3HBIX CBOMCTB MHUKPOOPTraHU3MOB B IPOMBILLICHHOCTH, CEJlb-
CKOM XO3SIMCTBE, MEAULIUHE U OXpaHe IpupoAsl. [louTn Bce 3aHATHUS MPOBOIATCS B
WHTEpPaKTUBHOU (popMe (paboTa B MajbIX rpymmax, rpymnmnoBoe 00CyXAeHHUE).

PabGouas nporpamMmma AuCIUIIMHBI « MUKPOOHOJIOTHS ¢ OCHOBAMH UMMYHOJIO-
TUW» JJISI THBAJIMJOB U JIMI] C OTPAHUYECHHBIMU BO3MOXHOCTSIMH 37I0pOBbsl pa3pada-
THIBACTCS MHAUBUIYAIBHO C YYETOM OCOOEHHOCTEH MCUXO(PU3MUECKOIO Pa3BUTHS,
WHJIMBUAYJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX O0YYAIOIIUXCS.

KoHTposb 3HaHUI CTYJEHTOB NPOBOAUTCS B (hOpME TEKYIIEH U MPOMEXKYTOYU-
HOU aTTECTalNH.

Tekymas arrectauusi CTyZAE€HTOB — OLIEHKA 3HAHUM U YMEHHUU IIPOBOAUTCS IMO-
CTOSSHHO HA MPAKTHYECKUX 3aHATUAX C THOMOIIBI) OMNPOCOB, TECTOBBIX 3aJaHUU,
OIICHKH CaMOCTOSITEIbHON pabOThl CTYJIEHTOB U CPOKOB C/Iaud BBIMOJIHEHHBIX PadoT,
a TaKX€ Ha KOHTPOJIbHOM HEJEE.

[IpomexxyTouHas aTTecTanus CTyJACHTOB MPOBOAUTCS B JOpME - IK3aMEHa.

3. llepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 10 AUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbHOMI
NPOrpaMMslI

OOpazoBaTebHbIC PE3YNHTATHl OCBOCHUS AUCITUIUIMHBI 00YyYaronuMcs, pe-
CTaBJICHEI B Ta0HIIE 1.

4. CTpyKTYypAa U cCoAepKaHUe TUCUMUILINHBI
4.1 PacnipeneJieHre TPYA0EMKOCTH IMCHUILJIMHBI 10 BUAAM PadoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.el. (108 wacoB), ux
pacripeieieHue 1o BUIaM paboT MPEICTaBICHO B TaOIHIE 2.



TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUSA yqeﬁﬂoﬁ ANCIHUIIJIMHBI

Tadomuna 1

B pesynbrare n3ydeHus yueOHON AUCIUIIIMHBI 00yYarONINEecs JTOJDKHBIL:

MEHSTH CUCTEMHBIN Ioaxon

JJI1 pCHICHU A TTIOCTABJICHHBIX

3aaa4d

Haxonut u kputnye-
CKH aHAIIM3UPYET UH-
dhopmaruio, He0OX0-
JTUMYIO JUIsSl pelIeHUs
MIOCTABIICHHOM 3aJa4n

Malluy Ha 6YMa)KHI>IX u
JIEKTPOHHBIX HOCUTEIISX,
CYIIHOCTh CHCTEMHOTO
M0JIX0/1a, TPUHIIUITBI KOH-

CTPYKTUBHOM KPUTHKH,
METO/Ibl aHAJIN3a U CUHTe-
3a uH(opmanuu

Ne Koz Copepxanue WNHaukaTopsl KoMIie-
| KOMEE KOMITETEHINH (WK €€ 4acTh) TEeHIUI 3HATh YMETh BJIQ/IETh
TEHITUU
YK-1.1 [Ipon3BOaUTH MOKCK UH-
dbopMmaruu Ha OyMasKHBIX
CriocoOsbI morcka HHPOP- | U ANEKTPOHHBIX HOCUTE-
MaIuu Ha OyMaXHBIX U | JIAX, IPUMEHSITH CHCTEM-
AHanmsupyer 3ajady, | 9I€KTPOHHbBIX HOCHTEIISX, | HbI MOXO/ VISl PeLCHHUs
BBIZICJISAS ¢ 0a30BbIC CYIIHOCTh CUCTEMHOTO | IOCTaBJICHHBIX 3aa4, UC- | MeTO10710THel Hay4YHO-
COCTABJISIOIIHE, OCy- | [IOAXO/a, IPUHUMIIBI KOH- |  I10JIb30BaTh KOHCTPYK- IO MBIIIJICHUS
IIECTBISIET JEKOMIIO- CTPYKTHBHOU KPUTHUKH, TUBHYIO KPUTHUKY B XO04€
SUIMIO 3a1aYH METO/Ibl aHAJIM3a U CUHTE- | TPOU3BOJCTBEHHBIX JIHC-
3a nH(opMaUn KYCCHI{, OCYIIECTBIISATh
aHaJIU3 U CUHTE3 UHPOP-
Cnioco0eH ocyIIecTBIsATh MaIu
MOUCK, KPUTUYECKUM aHATN3 YK-1.2 [Ipon3BOaUTE MOUCK HUH-
1 VK- | cuHTe3 UH(pOpMaLIUH, IPH- ¢dopmaruu Ha OyMasKHBIX
CrniocoObl oricka HHGOpP- | U SIEKTPOHHBIX HOCUTE-

JISIX, TIPUMEHSTH CHCTEM-

HBIN TIOAXOJT JIJISl PEIICHHSI

MOCTaBJICHHBIX 3a/1a4, HC-
MOJIb30BaTh KOHCTPYK-

THUBHYIO KPUTHKY B XOJI€

TIPOM3BOJICTBEHHBIX JIHC-
KYCCHUH, OCYIIECTBIISATh

aHaJIU3 U CUHTE3 UHPOP-

MaI|H

HasrikamMu moncka u
KPUTUYECKOTO aHaIn3a
uH(popmanuu, Heo6Xxo-

JUMOM JJi pelIeHus 1o-
CTaBIICHHOH 3aJ1a4u

YK-13

Merononoruto TeopeTH-

PaCCManI/IBaCT BO3-
MOKHBIC BaApUAHThI
pCIICHUS 3a/1a4H,

YCCKOI'0 U SKCIICPUMCH-
TAaJIbBHOT'O UCCIICIOBAaHUI,

[IpuMeHnATH pa3nuuHbIe
BAPUAHTHI PEILICHUS 3a-
Jla4, OLIEHNBAsi UX JOCTO-

CranmapTHBIMHU METO-
JlaMU PELLECHUS [I0CTaB-
JICHHBIX 337134, OIpee-

MMPUHIMIIBI CUCTCMHOI'O

HHCTB 1 HCJOCTATKHU

JAA UX JOCTOMHCTBA U
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OoncHuUBasg UX 4J0CTO-
HHCTBA U HEJOCTAaTKU

noaxonaa s pCiCHus
IIOCTAaBJICHHBIX 3aaa4

HEAOCTAaTKH

YK-14

I'pamoTHO, TOTHYHO,
apryMEeHTUPOBAHHO
dbopmupyer cob-
CTBEHHBIE CYXKICHUS U
onieHkH. OTinyaeT
(haKkThI OT MHEHUH,
WHTEpIIpeTaui, oue-
HOK M T.JI. B pacCyx-
JCHUSX JPYTHX
YYaCTHUKOB JESITEIb-
HOCTH

Otnuune GakToB OT MHE-
HUM, UHTEpIpETAUH,
OLICHOK U T.JI. B paccyx-
JNEHUSX IPYTUX YYaCTHH-
KOB JIESITEJIbHOCTH

ApryMeHTHpOBaHHO (op-
MHPOBATh COOCTBEHHBIE
CYXJICHUS M OIICHKH 110
HauOoJiee pacpocTpa-

HEHHBIM TEOPHUSIM OHOJIO-

THYECKUX HAYK

ApryMeHTUpOBaHHO
dhopmupoBaTh coo-
CTBCHHBIC CYXKICHUS U
OLICHKU [0 HallIEHHOH
uHpOpMaLUN

YK-15

Ornpenenser u O1eHu-
BaeT IOCIIENCTBUS
BO3MOJKHBIX pEHICHUN
3a/1a4u

HpI/IHI_[I/IHLI KPpUTHYCCKOT'O
MBIIIJICHU ST

OneHuBaTh NpaKkTUye-
CKYIO 3HAUMMOCTb Hayu-
HOTO UCCIIEI0OBaHMS

[IpuMeHsITh CUCTEMHBIN
IOAXO/ ISl PELICHUS
MIOCTaBJIEHHBIX 3a/1a4 B
YCIIOBUSIX, TPUOIMKEH-
HBIX K IIPOU3BOJICTBEH-
HBIM

YK -6

CriocobeH ympaBisiTh CBOMM
BpEeMEHEM, BBICTPanBaTh U
pea30BbIBATh TPAEKTOPHUIO
CaMOpa3BHUTHS HA OCHOBE
MIPUHIIUIIOB 00Pa30BaHUs B
TE€YEHUE BCEU KU3HU

YK-6.1

[Ipumensier 3HaHUE O
CBOHUX pecypcax U Mx
npezenax (JIMYHOCT-
HBIX, CHTYaTHUBHBIX,
BPEMEHHBIX U T.]1.),
JUISl YCIIEIIHOTO BbI-
TIOJTHEHUST TIOPYYCH-
HOM paboTHI -

Bunel pecypcos (yinu-
HOCTHBIX, CUTYaTHBHBIX,
BPEMEHHBIX U T.JI.) U UX
npezensl, H0OX0IUMbIe
JUTSL YCIIEIITHOTO BBITIOJN-
HEHHsI TOpYUYEHHOH pabo-
TBI;, TPUHITATIBI 1 METOTBI
CaMOpPa3BUTHUS U CaM000-

pa3oBaHMA.

BricTpauBarts u peanuso-
BbIBaTh TPAEKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MPUHIIMIIOB 00pa30BaHUs
B T€UEHHE BCEH KU3HU.

CriocoOHOCTBIO peant-
3allMy HAMEYEHHBIX Iie-
JIeH 1eATENbHOCTH C
Y4E€TOM yCIIOBHH,
CPEICTB, INYHOCTHBIX
BO3MOXKHOCTEH, ITAIIOB
KapbePHOI'0 pocTa, Bpe-
MEHHOU MEPCIEKTHUBBI
pa3BUTHSA JEATEIBHOCTH
1 TpeOOBaHMM phIHKA
TpyZa.

YK-6.2




IlonnMaeT BaXXHOCTh
TJIAHUPOBAHUS TIEP-
CIIEKTUBHBIX LIeJIeH

CcOOCTBEHHOH Hes-

TEIBHOCTHU C YYETOM

YCIIOBUU, CPEICTB,
JIMYHOCTHBIX BO3MOXK-

HOCTEH, 3TaroB Kaphb-
€pHOr0 pocTa, Bpe-

MEHHOM MEePCIEKTHUBBI

Pa3BUTHS JESATEIBHO-

CTH U TpeOOBaHUI
pBIHKA TpyJia

Bunel pecypcos (Jinu-
HOCTHBIX, CHTYaTHBHBIX,
BPEMEHHBIX U T.JI.) U UX
npeenbl, He0OX0ANMbIE
JUISl YCIIEIITHOTO BBIMOJ-

HEHUS MOpYYEHHOH pado-

TBI; IPUHIIUIIBI 1 METOJIBI

CaMopa3BUTHUS U CaMO00-
pa3oBaHMUA.

BeicTpauBarts u peanuso-
BbIBaTh TPAEKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MPUHITUIIOB 00pa30BaHMs
B TE€UCHHE BCEH KU3HH.

CriocoOHOCTBIO peanu-
3allMM HAMEYCHHBIX 1ie-
J€H 1eATENBbHOCTH C
Y4E€TOM yCJIOBHH,
CPEICTB, INYHOCTHBIX
BO3MOXKHOCTEH, 3TAIllOB
KapbepHOIo pocTa, Bpe-
MEHHOH IIEPCIEKTHUBBI
pa3BUTHSA JEATEIBHOCTH
U TpeOOBaHU PBIHKA

Tpyna.

YK-6.3

Peanmzyer Hameuen-
HBIE LIEJIH JEATEIBHO-
CTH C YYETOM YCJIO-
BUM, CPEICTB, JINY-
HOCTHBIX BO3MOXHO-
CTEM, ITaroB Kapbep-
HOTO POCTa, BPEMEH-
HOW NEPCIIEKTUBBI
Pa3BUTHS JESATEIBHOC
TH U TpeOOBaHUI
pBIHKA TpyJa

VYcinoBus, cpeacTsa, aud-
HOCTHBIE BO3MOKHOCTH,
ATanbl KapEPHOT'O POCTa,
BPEMEHHBIE MEPCIIEKTUBbI
Pa3BUTHA ACATCIIBHOCTU U
TpeOoBaHUs pPbIHKA TPyAa

DopMyIUpoOBaTh LEIN
JIEATEIBbHOCTH C YYETOM
YCIIOBUH, CPEACTB, JINY-

HOCTHBIX BO3MOKHOCTEH,
9TaoB KapbepPHOTO POCTA,
BPEMEHHOH NEPCIEKTUBBI
pa3BUTHSA NEATEIBHOCTH U
TpeOOoBaHUI pbIHKA Tpya

Hagsikamu peanusanuun
HaMEUYEHHBIX LeJIen Jesl-
TEJIBHOCTH C Y4ETOM
YCIIOBUH, CPEACTB, JINY-
HOCTHBIX BO3MOXHO-
CTEH, 3TAIOB KapbEPHO-
ro pocTa, BPEMEHHOU
NIEPCIIEKTUBBI PA3BUTHS
NEeSTeTLHOCTH U TpeOo-
BaHUI PbIHKA TpyZAa

YK-6.4

Kputnuecku oneHu-
BaeT 3((EeKTUBHOCTh
WCTIOJIH30BAHUS Bpe-
MEHHM U JPYTHX pe-
CYPCOB TIpH peIICHUs
MOCTaBJICHHBIX 3a/1a4,
a TaK)K€ OTHOCHUTEIIh-
HO MOJIYYEHHOTO pe-

[TpUHIUTIB 1 METOTBI
YIPaBJIEHUS BPEMEHEM.

OnTuMalbHO yIIpaBIiATh
CBOUM BPEMEHEM J|Is ca-
MOpa3BUTHsI HA OCHOBE
MPUHIIMIIOB 00pa30BaHUs
B TEYEHUE BCEH JKU3HMU.

Haseikamu npuoOpere-
HUS HOBBIX 3HAHUH U
HaBBIKOB; ONITUMAJILHOT'O
YIIPaBJICHUSI CBOUM Bpe-
MEHEM JIJIsl CaMOpa3BU-
THSI HA OCHOBE TIPUHITH-
OB 00pa30BaHUS B Te-
YeHHE BCEH JKU3HM.
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3yJabTaT

YK-6.5

JlemoHCTpHUpYET UH-
Tepec K yuede u uc-
I10JIb3YET MPEJOCTaB-
JIsieMble BO3MOXKHOCTH
JUIsl IpUOOpETEHNUs
HOBBIX 3HAaHUU U
HAaBBIKOB

METOHI, CII0COOBI oJay-
YeHHS HOBBIX 3HAHUM U
HaBBIKOB

MIPOSIBJISITH UHTEPEC K
yuebe, UCI0JIb30BaTh
IPEIOCTABIISIEMBIE BO3-
MO>KHOCTH ISl IPHOOpeE-
TEHUS HOBBIX 3HAHUH U
HABBIKOB

HaBbIKaMU IMPUMCHCHU A

HOBBIX 3HAHHI 1 HABBI-

KOB B Oynymieit mpodec-

CHOHAIILHOM JesTebHO-
CTHu
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4.1 PacnipeneJieHre TPYA0EMKOCTH INCIHUIJIMHBI 10 BUAaAM padoT 1o

cemMecTpam

Tabmura 2
PacnpenesieHue TPy10€MKOCTH JHCHUILIHHBI 0 BHaM PadoT MO ceMecTpam
TpynoémkocTh
Buj yueoHoii padoThl B T-H. 1o cemect=
qac. scero pam
1
O01mas Tpy10éMKOCTb TUCIUILIMHBI 10 Y4eOHOMY IIJIaHY 108 108
1. KonrakTHas pa6ora: 70,4 70,4
AyautopHasi pabora 70,4 70,4
8 Mmom uucue:
nexyuu (J1) 34 34
npaxkmuyueckue sansmust (113) 34 34
KOHCYIbmayuu nepeod dK3aMeHoM 2 2
KOHMAKMHAs paboma Ha nPOMedHCYmouHOM KOHMpOoJie 04 0.4
(KPA) ' ’
2. CamocTosiTeanHasi padora (CPC) 37,6 37,6
Penpooykxmusnas camocmosimenvras paboma. @opmupo-
8aHUe U YceoeHUe COOEPHCAHUSL KOHCNeKma JeKyutl Ha baze
PEKOMEHOOBAHHOU  JIeKMOPOM — VHEOHOU  Iumepamypol, 13 13
gKIO4aAs UHDOPMAYUOHHBIE 00pPA3068aAMENbHBIE PeCypPChl
(21eKmMpoHHbLe YYeOHUKU, JNIeKMPOHHble OUOIUOmMeKU)
Ilooecomoska k 3K3ameny (KOHMpOJb) 24,6 24,6
Bua npomMeKyTOYHOT0 KOHTPOJISI: JK3aMeH
4.2 Conep:kanue JUCHUIIUHBI
Tab6auna 3

TemaTuyeckuil JIaH y4eOHOM IUCHUIIINHBI

HanmenoBaHue pa3ie/ioB U TeM JUCHUILIMH o HAURHEA A Ok B
" Bcero | J 13 IIKP pHast
e BCEro padora CP
Brenenue Tema Ne 1 Uctopus, 00bexT, 4 2 2
METOJIBI ¥ 33]]Ja9M MUKPOOHOJIOTHH.
Paznen 1 «O01mas MUKpoOHOJI0T s 26 10 16
Tema Ne 2 CtpykTypa GakTepuaibHOM 10 2 8
KJIeTKU. [IpuHIHIBI KitaccuuKaum
IIPOKAPHOT.
Tema No 3 MukpoopraHu3Mbl-3yKapHuOThI 8 4 4
(rpulbI, BOJIOPOCIIH, MPOCTEHIITHE)
Tema Ne 4. MeTtaboauszm 8 4 4
MUKPOOPTaHU3MOB
Pa3nen 2 «9Kko0J10rus 1 reoXuMnu4yecKas 16 6 10
AesITeJIbHOCTh MUKPOOPTaHU3MOB»
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AynuTopHas padora | Bueaynurto
Bcero | J 113 IKP pHast

HaumenoBanue pa3aesioB U TEM TUCHUIIIINH

(ykpymséHo) BCEro padora CP
Tema Ne 5 Brniusinue pakTopoB BHeLIHEH 4 2 2
Cpellbl Ha MUKPOOPTaHU3MBbI. DKOJIOTHS
MHUKpPOOPTaHU3MOB.
Tema Ne 6. [IpeBpaienue 12 4 8
MHUKpPOOpPTaHU3MaMH COCTUHEHUN
yriiepoza, a3ota, dhochopa, Cephl.
Pasznen 3 «MuxkpoopranusmMsl B 6 4 2
HAPOJHOM X03sIiiCTBE U MeTHI[HHE
Tema Ne 7 «Poib MUKPOOPTaHM3MOB B 6 4 2
OMOTEXHOJIOTUH OKPYKAIOIIEH CpeIbDy
Pa3nen 4 «OCHOBBI HMMYHOJIOTHM» 31 12 6 13
Tema 8. OcHOBBI yueHust 00 nHpekun. Ummy- 9 4 2 3
HUTCT U MMMYHHAas CUCTCMaA
Tema 9. UMmmyHonOTHYEeCKHE peakuu. Moseky- 11 4 2 5

JISIPHBIE METO/bI AUarHocTuku. mmyHomnpodu-
JAKTUKA ¥ UMMYHOTEpaIus

Tema 10. Mukpoopranusmsl - Bo30ynutenu 0a- 11 4 2 5
MWUISAPHBIX U KIIOCTPUAHATBHBIX (CITO-
poobpazyronmx) HHPEKINOHHBIX 00JIe3HEN KH-
BOTHBIX.

Koncynemayuu nepeo sxzamernom 2 2
Konmaxmmuas paboma na npomesicymou- 0,4 0,4

Hom koumpoae (KPA)

Ilooecomosxka k s3x3ameny (KoHmpo.v) 24,6 24,6
Bcero 3a 1 cemecTp 108 | 34 34 2,4 37,6
HToro no nucuumnjinHe 108 34 34 2,4 37,6

Beenenne Tema Ne 1 McTopus, 00bEKT, METOIBI M 33]1a41 MUKPOOHUOJIOTHH.

Ucropust mukpobuonoruu. OTKpbITHE MUKpOOpraHu3MoB AHTOHU Ban JleBen-
rykoMm. [lepuon GeccucTeMHbIX HAOMIOJECHUN («OMUCATENBHBIA MTEPHOI» B PA3BUTUU
mukpoouosorun). Otkpeitus Jlyu Ilactepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KPBITHE TIPUPOLI OpOXKEHUs, BO30YyIUTEIN OO0Jie3HEH, MpuMeHeHue BakiuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3Butuu Mukpoduosnoruu. Pa6orer P.Koxa, .1. Meu-
HUKOBa. POJIb OT€UECTBEHHBIX YUEHBIX B PA3BUTHH MUKPOOUOJIOTHH.

OcoOeHHOCTH U CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOIbI U 3aJ1a4l MUK-
pobuosioruu

Paznen 1 «O01mass MUKpPOOHOJIOT MDY

Tema Ne 2 CtpykTypa OakTepuanbHON KJIeTKU. [IpuHIMMBI KiaccuduKauu
MPOKAPUOT.

Mukpoopranu3mMbl — MNPOKAPUOTHI M 3YKAPUOTHI, UX OCHOBHBIE Pa3IUYUS.
Mopddonorus 6akrepuii, CtpoeHue kiaeTok 0akrepuil, Kinerounbsie cTpyKTypbl OakTe-
puii: KancyJibl (U CIU3UCTBIE CIOM), KIIETOYHBIE CTEHKU TPAMIOIOKUTEIbHBIX U Tpa-
MOTpHUIATENbHBIX OaKTepuil, KJIeToyHas MeMOpaHa, XTYTUKH, GUMOpuu (MWiIH) y
OaxTepuil. Bxitouenus, UX XUMUYECKUN COCTaB M (YHKIUH. DHAOCIOPHI U APYTUe
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nokosiuecss Gopmbl nmpokapuoT. Poct u pazmHoxkenue Oakrepuil. CriocoObl pas-
MHOKCHHS OaKTEPHIA.

Tema Ne 3 Mukpoopranu3mMbI-3yKapruoThl (TpUObI, BOLOPOCIHU, IPOCTEHIIHE)

I'pubel. Uctopust usyuenus rpuboB. OOmas XapakTepucThKa, OCOOCHHOCTH
CTpoeHHUsI, pa3MHOKeHusl. CXOACTBa U pa3nuyus rpuOOB C PACTCHUSIMH U >KUBOTHBI-
MU. 3HAUYEHHE B PUPOJIE U )KU3HU YEIIOBEKA.

Bonopocnu. Pactipoctpanenue B mpupoje, o01as XapakTepucTuka, CTpOEHUE,
pa3MHOXKEHHe. 3HaUEHUE B MPUPOJIE U )KU3HU YeJIOBEKA.

[Ipocreiimme. OOmas xapakTepuUCTHUKA, OCOOCHHOCTH IMUTaHUs, pacrpocTpa-
HEHHe

Canpotpodubie u napasutuyeckue ¢opmbl. CuctemMaruka, XapaKTepuCTHUKa
OTZIEJIbHBIX CUCTEMAaTUYECKHUX PYIIII.

Tema Ne 4. MeTabonu3mM MUKPOOPTaHU3MOB

XHUMHUYECKUI COCTAB KJIETOK MUKPOOPTaHU3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTb OT YCJIOBUM cpefbl. PazHOOOpa3ue moTpeOHOCTEN B MCTOYHUKAX MUTAHUS Y
MUKpOOpraHu3MoB. CrocoObl MUTaHUA M TOCTYIJIEHUE MUTATEIbHBIX BEIIECTB B
KJIeTKy. Vcrnonb30BaHre MUKPOOPTaHU3MaMU UCTOYHUKOB yriiepojia. ABTOTpO(dsI U
rerepoTpodsl. DOoTOCHHTE3 (OKCUTEHHBIN U aHOKCUTCHHBIN) U XEMOCHUHTE3 Y MUKPO-
opranu3MoB. OtkpbiTue xemocunresa C.H.Bunorpaackum. Jlutorpodsl u opraso-
Tpodsl. CanpoTpodsl, maparpodsi, Mukcotpodsl. Mcrounuku azora, hochopa, cepsl.
[ToTpeOHOCTH B kele3e, Kaluu, KalbIIMH, MUKPOJJIEMEHTaX, BUTAMHUHAX.

[Tonsitue o hepmenTax, ux kiaaccudukaius u ocooennoctu. Ponb dhepmeHToB
B JKM3HEAESITEIbHOCTH MHUKPOOPTraHU3MOB. DK30- U 3HA0(pepMeHThl. KoHCTUTYTHB-
HBbIC U alanTUBHBIC (MHAYIIMOEIbHBIC) pepMeHTHI. JIokanu3amus pepMEeHTOB B KJIET-
ke. Mcnonb3oBaHne (pepMEHTOB YETOBEKOM B Pa3IMYHBIX OTPACISAX HAPOJHOTO XO-
351MCTBA.

KynpTuBHpOBaHME MHUKPOOPraHU3MOB. UMCTas MU HAKONUTEIbHAS KYJBTYpBHI.
OnekTtuBHBIE cpebl. CHCTEMBbI KYJIbTUBUPOBAHUS MUKPOOPTAHU3MOB.

CnocoObl MOJydYeHHs] MUKPOOPraHM3MaMu SHEpPruu: OpoKeHHE, AbIXaHUE,
aHa’poOHoe napixaHue. AT® — HEHTPOOOJUT KIETKH U CHOCOObI €€ 0Opa3oBaHUS:
cybctpatHoe (ochopuiiipoBanre — TIIIMKOIU3 U cxema OMJieHa — Meiieproda —
[Tapunaca (OMII); oxucnautensHoe dochopunupoBanue — nukia Kpebca wiam UK
TpukapOooHoBbIX KUCHOT (IL[TK) u anexrponTpancnoptHas nemns (3 TLI).

CX0/CTBO U paznuuue OpOXKEHUs, JbIXaHUs, aHadPOOHOTO JabixaHus. [ ko3
y 3YKapuoT (BBICIIMX OPTraHU3MOB) U pa3HOOOpa3ue aHadpOOHBIX MyTeH y MUKPOOP-
TaHU3MOB: TIUKOJU3, MeHTo3odocharupii myTh, myTh DHTHEpa — [ymopoBa. Xu-
MH3M a3pobOHoro apixanus: cxema OMII, LITK, OTII.

Paznesn 2 «IK0JI0THI U TeOXMMHUYECKAS JAeATeJIbHOCTh MHKPOOPTaHMU3-
MOB)

Tema Ne S5 Bnusinue ¢pakTopoB BHEUIHEN Cpeibl HA MUKPOOPTaHU3MbI. DKOJIO-
T'Ysi MUKPOOPTaHU3MOB.

AOuoTtnueckue U Ouotuyeckue (akTopbl. AOHoTHYECKHE (DAKTOPHI. 3aBUCH-
MOCTh MHKPOOPTraHM3MOB OT BOJHOrO pexuma cpeabl. OCMOTHYECKOE J1aBlICHUE
KJIETKH Yy Pa3HbIX TPy MHKPOOPTaHU3MOB M MX OTHOILIEHHE K PAa3HBIM YPOBHSIM
BIaXHOCTH cpeabl. Ocmoduibl U ranoduisl. X pacnpocTpaHeHue U MPaKTUYECKOE
3HaueHne. Kpurnueckue temneparypHble TOUYKH B KU3HEIEATEIbHOCTH MUKpPOOpra-
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HU3MOB. Me30pmmibl, ncuxpoduibl, MCUXPOTPO(dBI, TEPMOQPHIIBI, SKCTPEMaIbHO
TepMO(UIIbHBIE U IKCTpEeMalIbHO TNcuXxpoduibHbie Gopmbl. BiausHue kuciaotHocTH
CpeIsl Ha pa3BUTHE OTAEIBHBIX MHUKpOOpraHuzMoB. Kputnueckue 3HaueHus pH B
KU3HEICITSIIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auuaopuibl u
AKCTpeMalbHbIe anua0¢GuiIbl. OTHOIIEHHE MUKPOOPTaHU3MOB K KHCIOPOAY. A3pOObI
U aHa3poOsI ((haKkyIbTaTUBHBIC U OOJIUTATHEIE).

buotnueckue pakTopsl (B3aUMOOTHOIIEHUSI MUKPOOPTAaHU3MOB MEXIy cOO0M
U JIpyTUMU CYILIECTBaMHM). B3aMOOTHOIIEHUSI MEXAy OpraHu3MaMu: Tpoduueckas u
aJJIeJIOXMMUYECKasi pupoa B3auMocBsizeil. Helitpanusm, MmyTyanusm (IIpoToKooIie-
panus, cuMOM03), KOMMEHCAIN3M, aKTUBHAs KOHKYPEHIIHS, Mapa3uTu3M, MeTabuos,
cUHTpOodUs (MUKPOOPTraHU3Mbl pyOlia )KBaYHBIX )KUBOTHBIX). CUMOMO03 U aHTarOHU3M
MEXJy IPOKapuoTaMu U dyKapuoTamu. lIpakTnueckoe Mcnoiab30BaHUE CUMOMO3a U
aHTaroHW3Ma B CEJIbCKOM XO0341CTBE U MEIULIMHE.

Mukpoopranu3Mbl MOYBBI, BOJABI M BO3IyXa.

Tema Ne 6. [IpeBpamienue MUKpOOpPraHU3MaMy COEAMHEHUN yTIIEpOaa, a30Ta,
dbocdopa, cepsi.

3HaueHue MPOIECCOB MPEBPAIICHUS YTICPOACOACPKAIINX BEIIECTB B KPYro-
BOpPOTE yTiepoAa B MPUPOJE U POJIb MUKPOOPTAHW3MOB B paclajie OpraHMYeCcKOro
BemlecTBa. [Ipoiieccel OposkeHult (MacIsIHOKUCIOE OpOKEHUE TMEKTUHOBBIX BEIIECTB.
OpO’KeHHUE LEIUII0JI03bl, CIIMPTOBOE, TIIUIMPUHOBOE OpoXKeHHE, OPOKEHUE NEKTUHO-
BBbIX BEILECTB, s0JOYHOKHCIIOE OPOKEHNE, MOJIOYHOKUCIIOE OpokeHue) 3HaueHue B
IpUpOJIE, CEIBCKOM XO03sIiiCTBE, MPOMBILILIEHHOCTH. OCHOBHBIE CBOICTBAa BO30YyIuTeE-
JIel 9TUX MPOIECCOB (OOIUTaTHBIN adpO0OU3 MM aHAIPOOUO03, «BCESTHOCTHY B OTHO-
HIEHUH UCTOYHUKOB YTJIepoja u Jp.)

HenonHoe okucieHue yrieBoJOB U JAPYTUX OPraHUMYECKUX COECTUHEHUH MUK-
poopraHu3MamMu ¢ 00pa30BaHUEM KUCTIOT.

AdpobHOe pasnokeHue meumono3sl. llemmronozopaspymaromme O6akTepuu u
rpuOBI-BO30YIUTENN TIpOIlecca pa3pylieHusT HEeJUToa03bl. OKHUCICHHE MHUKpOOpra-
HU3MaMH{ TE€MUIIEIUTION03, JUTHUHA, KUPa, YIIIEBOJA0poa0B, Bo3Oyaurenu u 3Haye-
HUE 3TUX MPOIIECCOB.

Pa3nen 3 «Mukpoopranu3Mbl B HAPOJHOM XO3SIUCTBE U MEULIAHEY

Tema Ne 7 «Poib MUKPOOPTaHM3MOB B OMOTEXHOJIOTUM OKPYKAIOIIECH CpeabDy

Mukpobuonorndeckue u aduosorudeckue (akTopbl PazIoOKEHUs KCEHOOUO-
TUKOB. [lepcucTeHTHOCTh U Jerpaaanns KCeHOOUOTHKOB (IIECTUIMI0B, TOBEPXHOCT-
HO-aKTHBHBIX BEIIECTB, CHHTETUYECKHX CMOJI, IJIaCTMAacC M APYTUX MPOAYKTOB Op-
raHUYECKOTO CHHTE3a) B MPHUPOAHBIX IKOCHUCTEMax MHKpoopraHuzMamu. Heobxonu-
MOCTb OIICHKH BBOJMMBIX B IPHUPOJY KCEHOOMOTHKOB. MHUKpPOOpPraHM3Mbl aKTHUBHO
y4acTBYIOIIHME B Pa3JI0KEHUN KCEHOOMOTHUKOB U UX XapaKTEPUCTHKA.

buonornueckas nHAMKaNUs 3arpsi3HEHHONW MOYBEHHOM CpPElbl U CaMOOYMIIE-
HUE MOYB. TUMBI U XapakTep 3arps3HEHUN (XMMUYECKOE 3arpsi3HEHHE, OMOJOorHYe-
CKO€ 3arpsi3HeHue). Polib B pa3inokeHUH MeCTUIIMI0OB KOMETa00JIM3Ma U CHHTPO(UU.

Hcnonb3oBanne NECTUIMAOB MUKPOOPTraHU3MaMH B Ka4€CTBE UCTOYHUKOB YT-
nepona (buoaerpaganus). 3aBUCUMOCTh Pa3I0KEeHUS MECTUIMIOB OT TEMIIepaTyphl,
pH, KuUCIOpPOIHOrO pexMMa M BIAXXHOCTH cpelbl. Bkiaa MUKpOOpraHu3MOB B MUHE-
paiu3alyio NECTUIUAOB. JKOJOTUYECKAs OMTACHOCTh XUMUYECKOTO 3arps3HEHus, My-
TH OMOXMMHYECKON TpaHCPOpMAIMH MECTUIUAOB MUKPOOPraHU3MaMU U TMPUEMBI
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WCITOJIb30BAaHUSI MUKPOOPTraHU3MOB IS Jerpajauuu nectuuuaoB. CTUMyIMpOBaHUE
pa3BUTHUSL MUKPOOPTaHU3MOB B IPUPOTHOM MECTOOOUTAHUU MyTEM NMPUMEHEHHS pa3-
JUYHBIX arpOTEXHUYECKUX MPUEMOB, B YACTHOCTH, IPY BHECEHUH UCTOYHUKOB a30Ta,
docdopa, BBIMOTHSIIONIUX POJH CYOCTPAaTOB-WUHIYKTOPOB WM KOcyOcTpatoB. Ilep-
CHEKTHUBBI UCIOJb30BAHMS MMECTULIUIOB MUKPOOHOTO MPOUCXOKAECHUS KaK albTepHa-
TUBBl KOTOKCHUKOJOTMYECKH ONACHBIX XUMUYECKHX BEIIECTB U KaK COEAMHEHHI,
pasnaraeMbIxX B 3KocHucTeMax 0e3 00pa30oBaHUSI TOKCHUECKUX U MEPCUCTEHTHBIX MPO-
IyKTOB pacnaja.

buonorunueckoe 3arpsiznenue. [lytu camoouunienusi mouBbl. Heo0xo1uMocTh
MIPOBEJECHUS CAHUTAPHO — SIMHIEMHOJIOTMYECKUX MTOYBEHHBIX UCCIEAOBAHUN B 3aBU-
CUMOCTH OT Pa3HOBUIHOCTH OMOJIOTMYECKOTO 3arps3HEHUSI.

Pasnoxxenne Hegtu U HeprenpoaykToB. TOKCHKOIOTHYECKasT XapaKTEPUCTUKA
($pakIMOHHOTO cocTaBa HE(PTU. 3aBUCUMOCTb CKOPOCTHU Pa3JIOKEHUsS HEPTU OT TEM-
nepaTypsbl, BIAKHOCTH, coaepxkaHus Kuciopojga B nouse U pH. CtumynupoBaHue
mpoiriecca Jerpajaiui BHECEHUEM MUHEPANbHBIX ynoOpeHuit (a30THbix U dochop-
HBIX). XapaKTEPUCTHKA MUKPOOPTaHU3MOB-JIECTPYKTOPOB.

Pasznesn 4 «OCHOBBI HMMYHOJIOTHH»

Tema 8. OcHoBbI yyeHusi 00 uHpexkuuu. UMMyHuTeT M HMMYHHAs1 CHCTEMA.

Onpenenenue MoHATUA: MHQEKIUSA, WHOEKIUOHHBIA MNPOUECC, MH(MEKIMOHHAS
0one3Hb. Poiab MUKpOOpPraHM3MOB B BO3HHUKHOBEHHM U Pa3BUTUU MHPekuuu. Tpo-
IIM3M MHUKpPOOPraHu3MoB. IlaToreHHOCTh. BupysieHTHOCTE. ENMHHLIBI €€ U3MepEeHUS.
®dakTophl YCUJICHHUS, OCJIa0JIEHHUs BUPYJIEHTHOCTU. TOKCUT€HHOCTb, UHBA3UBHOCTD.
[Tytn 1 ciocoGbl BOSHUKHOBEHHUSI, pAaCHPEeNICHUs U JOKAJIN3allU1 MaTOT€HHbIX MUK-
POOPraHu3MOB B Makpoopranusme. Posib Makpoopranmsma u yclIOBUM BHEILIHEHN Cpe-
JIbl B BOSHUKHOBEHUH M Pa3BUTHU MH(EKIIMOHHOTO MPOolIecca.

NMMyHUTET, UCTOpHSI PAa3BUTHS MUMMYHOJOTHH. Buael mmmynurera. IlonsTus
"UmmyHHas cuctema', "Hecnenuduyeckas u creudduueckas 3amura opraHuzma’.
KiieTouHbl 1 ryMopaibHblii UMMYHHTETHI. OpraHbl MMMYHHOM 3allUTHL: TUMYC,
dbabpunireBa cymka, TuMQoy3Jibl, CE€Ie3eHKa, KOCTHBIM MO3T, KJIETKHU UMMYHHOU CH-
CTEeMBbl. AHTUTEHbI, UX TpUpoaa. MIMMyHOrnoOyJIUHBI, UX KJIACCHI, POJb B CO3JaHUU
MMMYyHHUTETA. B3auMOIeCTBHE aHTUTEH-AHTUTEIIO.

Tema 9. UmmyHosornueckue peakuuu. MoJieky/sipHble MeTOIbI JHATHO-
cTukd. UMMyHOnpopuIaKTHKA U HIMMYHOTEpPAIMsl.

NMMYHOJIIOTMYECKUE PEAKIMHU: AJJIEPTUYECKHUE, CEPOJOTHYECKUe (arrroTHHA-
UM, MPELUNNUTALNH, CBSI3bIBAHUS KOMILIEMEHTA, METOJ (pIIyOpeCHUpPYIOUINX aHTH-
TeJl, UMMYHO(EPMEHTHBIA aHajIu3, MoJuMepas3Has IenHas peakuus). UMmyHoua-
THOCTHUKA, HUMMYHOTEpanusi, tMMyHONIPO(UIaKTHKA.

Tema 10. MuxkpoopranusMbl - BO30yAUTEJH OANMLISIPHBIX M KJIOCTPH-
JHAJbHBIX (CIIOPo00pa3yomux) HHPEeKUMOHHBIX 00JIe3Hel JKUBOTHBIX.

Bo30ynurenu cropooOpa3yromux OalWUIIPHBIX M KIOCTPUIUATIBHBIX WH()EK-
11i:0aKTeprU030B: CUOUPCKON sA3BBI, CTOJIOHAKA, O0Tynu3Ma. Mopdonorus, ¢husuo-
Jorus BO30ynuTeNel, KyJIbTUBUPOBAaHUE, MATOT€HHOCTh, YCTOMYMBOCTb, METObI
MUKPOOHOJIOTUYECKON, UMMYHOJIOTUYECKON JTUArHOCTUKH U MPOPUITAKTUKH.

Mukpooprasusmbl - BO30yAUTEJH 0AKTEPHATIbHBIX 00J1€3Hel KUBOTHBIX:
TyOepKyJe3a, Opylieies3a, poku CBUHEH, MacTepeiesa, 3Iepuxuo3a, calbMOHeIe-
30B. Mopdonorusi, pusuonoruss Bo30yauTene, KyJbTUBUPOBAHUE, MMAaTOT€HHOCTD,
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YCTOWYMBOCTH, METOJbI MUKPOOHOJIOTHUECKON, MMMYHOJIOTMYECKON AUArHOCTUKHU U
npOo(UITaAKTHKY.

HH}eKI Uil )KUBOTHBIX:

BO30OYJIUTEIM MHUKO30B,

MHKpOOpI‘aHHC}Mbl - B036yI[I/ITeJII/I MHUKO030B, MUKOTOKCUKO30B 1 BHPYCHBIX

MHUKOTOKCHKO30B: TPUXO(PUTUU, MHKpOCIOpuH, (DaByca

(mapmm), acmepruiuie3a, adaaTOKCHUKO3a, OXpaToKkcuko3a u 1p. Mopdonorus, du-
3MOJIOTHUST BO30yAMUTENEH, KyJIbTUBUPOBAHHUE, TATOT€HHOCTh, YCTOWYMBOCTh, METO/IbI
MHUKPOOHOJIOTHYECKON, IMMYHOJIOTUYECKON THAarHOCTUKU U MPO(DUIAKTHKH.

4.3 Conep:xaHue JeKIUH, NPAKTHYECKUX PadOT U KOHTPOJIbHBIX

MepOonpUATHH
Tabnuma 3
" ®opmupye
e Ne u Ha3BaHUe JEeKIHId, Emepy Bun Koun-go
- Ne pazpgena NPAKTHYECKHUX U KOHTPOJILHOI'0
n/n . KOMIIeTEeHI| 4acoB
CeMHHAPCKHUX 3aHATHH - MeponpusiTUs
Tema 1. Ucro-
us, OOBEKT Jlexnus 1. Uctopusi, 00beKT
1 I\IZGT(’) ’ H pH, 6 ’ YK -1, [IpoBepka KoH- 9
: JbI M 3a- | METOJBI M 33/1a4¥ MHKPOOHO-
YK - 6. CIIEKTAa JICKITHH
a4l MUKPO- JIOTHUH.
Ouonoruu.
IIpakTnueckoe 3ansatue Ne 1.
Muxkpobuosorndeckas i1abo-
aTopus U mpaBuia paboTsl B
DFTOPHA 1 TP P ) KouTpo:ns BeImoIN-
HEW yCTPOMCTBO MUKPOCKOMA U YK -1,
HEHUSI U 3aIIUTa 2
€ro XapakTepUCTUKU. TexHHKa YK - 6. 3
IIPUTOTOBJICHUS OaKTepHallb- '
HBIX TIPETapaToB U TEXHUKA
MHUKPOKOTIMPOBAHUS
Paznea 1. «O0masi MUKpPOOHOJI0THS»
Jlexmus 2. CtpykTypa OakTe-
HHA < PYKTYD YK -1, [IpoBepka KoH-
pUaTBHOHN KIeTKH. [IpuHITHIIBI 2
VK - 6. CIIEKTAa JIEKIIUU
KJ1acCU(UKAIUU TPOKAPHUOT.
[TpakTuueckoe 3anaTueNe2. ODOC. KOHTDOIE
3HaKOMCTBO ¢ popmamu Oak- YK -1; POc, KOHTP
Tema Ne 2 . BBHITIOJTHEHUS U 3a- 2
ema Ne TCpHUM: LIAPOBUIHBIC U 1104~ YK - 6. 1wt 113
Crpykrypa KOBUJHBIE (DOPMBI. '
OakTepHualb-
2 HOM KIIETKH [IpakTrueckoe 3ansTueNe 3.
" | W3BuThIe (BUOPHOHBI, CIIUPUII-
TTpuHITHATIE (BHOPHOHEL, Crivp _ Onpoc, KOHTPOJIb
JIbl, CHUPOXETHI), HUTYATHIE YK -1;
IACCHIKa- (mpocMOTp kKene300aKTepuit u3 YK-6 BRITOTHCHHA 1 33~ 2
LU TIPOKApH- p p p . ' muTa I13.
oT. BOZI0€MOB) (popMBbI OakTepHii 1
AKTUHOMMUIICTEHI.
[Ipaktnueckoe 3ansTHENA. ONDOC. KOHTDOIL
UKPOOPTaHU3MBI DYKAPUOTHI: -1;
M y yK 1. p b p
BBITTIOJTHEHUS U 3a- 1,84
JIPOXOKH, MUKPOCKOTTMYECKHUE YK -6

rpuOBI U BOAOPOCIH.

muTa 13
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dopmupye

Ne u HazBaHHe JIeKIHUi, Bun
Ne Mble Koua-Bo
Ne pazgena NPaKTHYeCKUX U KOHTPOJIbHOT0
n/n . KOMIIeTEeHI| 4acoB
CeMHHAPCKHX 3aHATHH . MeponpusTHs
KonTponbras pabota mo teme: VK — 1
«YCTpOHCTBO MUKPOCKOIIA U VK 6’ TecTupoBanue 0,16
TEXHUKA MUKPOKOITUPOBAHUSY.
[IpakTrueckoe 3ansitue NoS. OLDOC. KOHTDOLL
BrrsBaenne BKIIOUCHUH B YK -1; poc, P
BBITIOJTHEHUS U 3a- 2
KJIETKaX MUKPOOPTraHU3MOB. YK -6
muta I13.
Okpacka crop.
[IpakTuueckoe 3aHsITUENG.
IIpoBepka pacue-
ITocTaHOBKa OIbBITA MO U3y4e- .
YK -1; TOB COCTaBa IIUTAa-
HUIO 3HAYEHUS OTAEIbHBIX - 1,84
YK-6 TEJIbHBIX CPeJI 110
TaTeJIbHBIX AJIEMEHTOB JIJIsi
BapuaHTaM
pa3BUTHS MUKPOOPTaHU3MOB.
KonTponbras paboTa 1mo Teme: VK - 1-
«Mopdonorus MUKpoopra- VK 61 TecTupoBanue 0,16
HU3MOB
Jlexuus 3. Mukpoopranusmbl-
3 K: MOTHI (T 565110130;[0 oc YIS = Iposepra kou- 4
yKap PHODI, p YK -6 CIIEKTAa JICKITHH
JIY, IPOCTEHIITHE)
[Ipaktuueckoe 3ansTUEN7.
Tema 3. Muk- p
Pe3ynbrathl onbiTa 10 U3yue-
POOpPraHU3MBI-
HUIO 3HAYEHUS OTAENbHBIX MTH-
DYKapUOTHI
TaTEJIbHBIX AJIEMEHTOB JIJIs
(rpubsl, BOJO- ) KoHTpons BbIIOIN-
pa3BUTHS MUKPOOPIaHU3MOB. YK -1,
pociu, npo- . HEHUS U 3aIIMTa 2
N YerHslii onpoc 1o teme «buo- YK-6 o
cTeume) I13., ycTHBI# onpoc
pa3Ho00pa3ue MUKPOOPTaHU3-
MOB (6akTepuu, TprObI, BOJIO-
pocnu, npocreimue). Bupy-
CBI».
Jlexusa 4. Merabonusm VK - 1; [IpoBepka KoH- 9
MHUKPOOPraHU3MOB YK -6 CIIEKTa JIEKIUU
[IpakTuueckoe 3aHsATHENCS. Kontpons npose-
MuKkpoOHOIOTHYECKUI aHATH3 YK -1; JEHUST MUKPOOHO- 2
pa3INYHbBIX CyOCTpaToB (1moy- YK -6 JIOTUYECKOI0 Ioce-
Ba, PaCTEHHE). Ba.
ITpakTrueckoe 3anaTHEN9
Tema Ne 4. KonnuecTBeHHbIN yUueT ync-
) KonTpons npa-
MeTtaboau3M | JCHHOCTH MHUKPOOPTaHU3MOB B YK -1,
BHJIBHOCTH TIPOBE- 2
MHUKpOOpra- pa3nMuHBIX cyOcTpaTax (pe- YK -6
JICHUS ydeTa
HU3MOB. 3yJbTaThl IOCeBa). Brinenenue
YUCTOW KYJIBTYPBI.
ITpakTrueckoe 3anaTueNel0.
AHanu3 BhIICICHHON YHCTOMN
) KonTpons npa-
KyJnbTypbl. OKpacka KyJbTyphbl YK -1,
no I'pamy. OnpejiesieHre uyB VK -6 BIIbHOCTH Bhinon- | 1,84
paMmy. Ip Y "enus 113,
CTBUTEIILHOCTH MUKPOOpPTa-
HU3MOB K aHTUOMOTHKAM.
KonTtponbHas pabora no teme: VK — 1
«ITuTaHMe MUKPOOpPTaHU3- VK 6’ TecTupoBanue 0,16

MOB».
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dopmupye

Ne 1 Ha3BaHUe JICKIHH, Bun
Ne Mble Koua-Bo
Ne paznena NMPAKTUYECKUX U KOHTPOJIbHOT0
n/n . KOMIIETEeHII 4acoB
CeMHHAPCKHX 3aHATHH . MeponpusTHs
Pa3neun 2 «Ko010rus ¥ reOXHMHUYECKasI 1eATeIbHOCTh MUKPOOPTaHU3MOBY»
Jlexmust Ne 5 Briustaue daxro-
POB BHEIIHEH CPelIbl HA MUK- YK -1, IIpoBepka KOH- 5
pPOOpPraHu3Mbl. DKOJIOTUSI MUK- YK -6 CIIEKTa JICKI[UH
Tema Je 5 OOpPraHU3MOB
Bnusaue ¢dak- POop -
[IpakTrnueckoe 3anstueNe 11
TOPOB BHEII-
o O1eHka 4yBCTBUTEIIBHOCTU
Hel cpesbl Ha . KoHTponb BBITIOIN-
YUCTOMN KYJIBTYpPbI K aHTHOHO-
MHUKpOOpTa- o HEHUS U 3allluTa
THUKaM. Y CTHBIN OIPOC IO Te- . o
HU3MBI. JKO- YK -1, [13., ycTHbIi
Me: «Bnusaue gpakTopos 2
JIOTUSI MUKPO- - YK-6 OTIpOC, pPelIeHUE
BHEIIIHEW Cpebl HA MUKPOOP- .
OpraHU3MOB. CUTYaIlMOHHOM 3a-
raHu3MblL. «MeTaboau3M MUK-
nauu
pooprann3moBy. CUTyalnoH-
Hasl 3a7a4a
Jlexuus 6. [IpeBpaiienue MUK-
pOOpraHu3MaMu COeTUHEHUI YK -1, [IpoBepka koH- 4
yriepoaa, azota, pocdopa, YK -6 CIIEKTAa JICKITHH
CEpBIL.
[Ipaktuueckoe 3anstueNe 12.
MopenupoBaHue POILIECCOB VK — 1 Kontpoub BbITON-
CIIUPTOBOT0, MACITHOKHCIIOTO VK 6, HEHU U 3alUTa 1,84
OpoxeHUM U OpOKEHUS 11EeIT- 113
JIFOJIO3BI.
3 KonTponpHas pabora no teme: VK — 1 [IpoBepka Teope-
«ITuTaTenbHBIC CPEABI U METO- VK 6’ TUYECKOU KOH- 0,16
TIbl CTEPUITH3ALIANY. TPOJBHOM PaboTHI
Tewma 6. I1pe-
BpaIIeHHe JlaGopaTtopnast pabotaNe 13.
MHKpOOpTa- Moso4Hokucnoe 6poskeHue. } VK - 1: Omnpoc, KOHTPOIIb ,
HimsMamu co- | MHUKpodIopa cuitoca 1 KHCIIOH VK -6 BBITIOJTHEHUS | 3a-
e TMHERMi yT- KamycTbl. AHaJIN3 KUCIOMO- muta I13
nepojia, a30Ta, JIOYHBIX TPOJTYKTOB.
hocdopa, cepr! | Kourponshas paGora o Teme:
«Posb MUKPOOPTaHU3MOB B
TpaHchopMaru coeTMHEHUN
I;ne ?)15 l'Iuoueccr,fl noJy4e YK-1 Tecruposanmne, 2
yriepoZa. 1p y YK -6 YCTHBIHN OIpoC
HUS DHEPT U
VYerubi onpoc o reme «Kpy-
TOBOPOT YIJIEPOAAY.
[IpakTuueckoe 3ansTueNe14.
MoaenupoBaHue NpoILECCOB
KpyroBOpOTa a30Ta B MPUPOJIE VK — 1 Ornpoc, KOHTPOJIb
(MuHEpanu3anus, AeHUTpUQu- VK 6’ BBITIOJTHCHUS U 3a- 2

Kanus u azoTdukcarus). [Ipo-
CMOTp KJIyOE€HBKOB 0000BBIX

pacTeHui

muTa 13
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. dopmupye
No Ne u HazBaHHe JIeKIHUi, ll:lblepy Bun Koui-Bo
3 Ne paznena NMPAKTUYECKUX U KOHTPOJILHOT0
n/n . KOMIIeTEeHI] 4acoB
CEeMHHAPCKHUX 3aHATHI - MeponpusTHS
KonTponbHas padora no teme:
«MukpobHuoIoruuecKue mpo-
1IeCChI TpaHCc(hHOPMAIIUH a30TCO- VK - 1- Tectuposaue
JEPKAIUX COCTMHECHHI». Y CT- VK 6’ CTHBL Ol oc’ 2
HBII OIIPOC 110 TEME «Y4YacTHe Y P
MHUKPOOPraHU3MOB B LIUKJIE a30-
Tay.
Paznen 3 «MuUKpoOOpPraHn3Mbl B HAPOJAHOM XO35IliCTBEe M MeIUIIUHE)
Jlexuust 7 «Ponp Mukpoopra-
Tema Ne 7 1 POOP YK -1, [IpoBepka koH-
HU3MOB B OMOTEXHOJIOTHU 4
«Ponp mukpo- N YK-6 CIIEKTa JIEKIIUU
OKPY’KaIOIIEeH cpeabDy
4 OPraHM3MOB B
[Ipaktuueckoe 3anstueNels.
OMOTEXHOJIOTHH . Ormpoc, KOHTPOJIb
o OrnpeneneHne TOKCUIECKOro YK -1,
OKPY>KaroIIeH BBINOJIHEHUS U 3a- 2
BJIUSIHUSI IOYBEHHBIX MUKPO- YK-6
Cpenb» muta I13
OpraHMU3MOB Ha PACTEHUS
Pa3znen 4 «OCHOBBI HMMYHOJIOTHI»
Tema 8. Ocuo- | Jleknus 8. OcHOBBI yueHUst 00 .
YK -1, [IpoBepka KoH-
BbI YYEHHUSI 00 uHpekuu. UMMyHUTET U UM- VK -6 R 4
WHDEKIIHH. MYyHHAasi CHCTEMa
Nmmynurer n I13 Ne9. Cepoinornueckue pe-
. Ormpoc, KOHTPOJIb
AMMYyHHas CH- | aKUud. Te€XHHUKa MOCTAHOBKH U YK -1, BBITOTHEHMS. 1 34 5
cremMa ydeTa pe3yJabTaTOB PEaKLUU YK-6 wra 113
arrJIIOTUHALIH.
Tema 9. M-
MYHOJIOTHYE-
CKHE pEaKIINu.
peakil Jlexuus 9. UmmyHonOrMye-
Monekyisp-
CKMe peakiuu. MonekyspHble .
HBIC METOJIBI VK - 1; [IpoBepka KoH-
METO/Ibl AUArHOCTUKHU. MMmy- 4
JIAATHOCTHUKH. YK -6 CIIEKTA JIEKIIUN
HOMPO(HIIAKTHKA U UMMYHO-
NmmyHompo-
Tepanus
S | punaktuka n
HMMYHOTEpa-
U
Tema 10.
Muxkpoopra-
HU3MBI - BO3-
Oynurenu 6a-
UAJUISIPHBIX U Jlexkuus 10. MukpoopraHu3Mbl
KJIOCTPH- - BO30yauTenu OaluuIIpHBIX U VK _ 1- TboBeDKA KO
JUATbHBIX KJIOCTPUANAIBHBIX (CIIO- VK 6’ cé)eKTz?JIeKuI/H/I 4
(cto- poobpasyronux) nHGEKIHOH-
poobpazyto- HBIX 00JI€3HEH JKUBOTHBIX.
X ) nHQEK-
IIUOHHBIX 00-
JIe3HEH )KUBOT-
HBIX.
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4.4 HepequL BOIIPOCOB AJIA CAMOCTOATEC/IBbHOI0 U3YICHHUA TUCHUIIINHBI

Taomuma 4
Ne IlepeuyeHb paccMaTpUBaeMbIX BOIIPOCOB /I CAMOCTOSITEJIbHOTO
Ne paznena u TeMbl
n/n H3Y4YeHHs
Pasnen 4 «OcHOBbI MFMMYHOJIOTHH»
Tema 8. OcHOBBI yue- ITpopaboTka 1 MOBTOPEHUE JIEKIMOHHOTO MaTepHraja U MaTepuasia
HUS 00 HHPEKITUH. y4eOHUKOB U Y4eOHBIX ITocoOuii. M3ydenne marepuana mno Teme Jjek-
NMMyHUTET U UM- IMH, KOHCYJIbTUPOBAHKE U NPOBEPKA JIOMALIHUX 3a/laHUil mocpe-
MYHHasi CUCTEMA cTBOM 2J1eKTpoHHOH noutel YK —1; YK - 6
Tema 9. UmmyHoOII0-
TMYECKHUE PEAKIUH. ITpopaOoTka 1 MOBTOPEHNUE JIEKIIMOHHOIO MaTepHuaja U Marepuaina
MornekymsipHble METO- | y4eOHMKOB M y4eOHbIX 11ocoOuil. M3yuenne marepuania o teme jek-
JIbl UATHOCTUKH. [[UH, KOHCYJIbTUPOBAHKE U MIPOBEPKA JIOMAILIHUX 331aHUN ITocpe-
1. NmmyHompodunaktu- cTBOM 371eKTpoHHOM mouTel YK — 1;YK - 6

Ka 1 IMMYHOTEpanus

Tema 10. Mukpoopra-
HU3MBI - BO30YIUTEH
OALMIUTSIPHBIX U KJIO-
CTPUAMAIIBHBIX (CITO-
poo0OpasyrouX) UH-
(beKIMoHHBIX 00JIe3-
HEl KUBOTHBIX.

[TpopaboTka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepHraja U MaTepuasia
y4eOHUKOB U Y4eOHbIX ITocoOuil. 3yueHune marepuana no Teme Jiek-
1IMH, KOHCYJIbTUPOBAHUE U IIPOBEPKA JIOMAIIHUX 3aaHUN [TOCpe-
cTBOM 3J1eKTpoHHO# mouthl YK — 1;YK - 6

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuna 5
IIpyMeHeHMe AKTHUBHBIX U HHTEPAKTUBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOT M

HaumeHoBaHMe HCIIO0JIb3Y-
Ne eMbIX aKTUBHBIX M HHTep- | Kou-Bo
n/n Tewa u gopma sansrus AKTHBHBIX 00pa3oBaTe/ib- | YacoB
HBIX TEXHOJIOTNHN
MuKpOOpPraHU3MbI-3yKapUOTHI MH(OpMAIHOHHO-
1. . JI KOMMYHUKAIIMOHHAS 2
(rpu0b1, BOAOPOCIIH, TPOCTEUILINE).
TEXHOJIOTUS.
®poHTaIbHBIN Onpoc BrusHue WHIUBU Ty JIbHON 00pa-
9 onoTnyecknx (HakTOpoB HA MUKPO- m 30BaTEIbHON TPAEKTO- 9
" | opraHu3Mbl. DKOJIOTUS MUKPOOP- pHYH, U CKBO3HBIC LU (-
TraHU3MOB.» POBBIE€ TEXHOJIOTH
®poHraneHbii onpoc «Ilutanue WHJUBUIYJIBHOU 00pa-
3 | MHKPOOPraHU3MOB. Brnusinue dax- m3 30BaTEJIbHOM TPAEKTO- 2
" | TOpOB BHEIIHEN CPE/Ibl HA MUKPO- pHYH, U CKBO3HBIC LU (-
OpraHU3MBbD». POBBIE TEXHOJIOTH
@poHTANBHBIN ONPOC «Posb MUK- WHANBHUAYaIbHON 00pa-
4 | POOpraHM3MOB B TpaHchopMaIiu m3 30BaTEJIbHON TPAEKTO- 2
" | coenunenut yrinepoaa. [Ipoueccol pHUH, ¥ CKBO3HBIC TTH(D-
MIOTYYEHHUS SHEPTUM. POBBIE€ TEXHOJIOTH
5. | MoaenupoBanue npoueccoB cnup- | [13 | uHauBUyaibHOM 00pa- 2
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HaumeHoBaHMe HCIIOJIB3Y-
Ne eMbIX aKTUBHBIX U HHTepP- | KoJu-Bo
Tema u popma 3anaTusA
n/n AKTHUBHBIX 00pa3oBaTe/ib- | YacoB
HBbIX TEXHOJIOTH i
TOBOT'0, MaCJISTHOKUCIIOro OpoKe- 30BaTEJIbHON TPAEKTO-
HUHN U OpOKEHUS LEIUTIOIO3bI. pHUH, ¥ CKBO3HBIC U (-
POBBIC TEXHOJIOTH
MopaenvupoBaHue IPOIECCOB KPY- .
P P Py WHIUBUyJIbHOM 00pa-
rOBOpOTA a30Ta B MpUpo/JIe (MUHE- .
30BaTEJIbHON TPAEKTO-
6. panuzarnus, ACHUTPUUKAIIUS U 113 2
pUH, U CKBO3HBIE I (-
azordukcarnus). [IpocmoTp Kiry-
. POBBIE TEXHOJIOTH
OeHBKOB O00OBBIX PACTECHUN
WHIUBUTyJIbHON 00pa-
7 MukpoOHOIOTUYECKU aHATTU3 3 30BaTEIbHOM TPAEKTO- 2
' pPa3IMYHBIX CyOCTpPATOB. pHYH, U CKBO3HBIC LU (-
POBBIC TEXHOJIOTH
nH()OPMAITMOHHO-
OcHOBBI yueHUs1 00 HH(DEKIUH. (opwar
8 J KOMMYHHKAIIMOHHAS 2
NMMyHUTET 1 IMMYHHas cCTeMa
TEXHOJIOTHSI.
NMMyHOJIOrMYeCKUE peakIuu.
MH(}OPMAIIMOHHO-
MouekyapHbIe METOIbI TUATHO-
9 J KOMMYHHKAIIMOHHAS 2
ctuku. UMMmyHonpodunakTuka u
TEXHOJIOTHSI.
UMMYHOTEpaIus
MukpoopraHu3msl - BO30YIUTENH
OAMMIIIIAPHBIX, KJIOCTPUIHUATBHBIX
(cmopoobpazyroiux), 6aKkrepu- nH(pOpMaIIMOHHO-
10 | anmpHBIX OONE3HEN, MUKO30B, MU- J KOMMYHUKAIIMOHHAS 2
KOTOKCHUKO30B ¥l BUPYCHBIX HH- TEXHOJIOTHSI.
ekt KUBOTHBIX UH(DEKIIUOH-
HBIX 00JIE3HEH KUBOTHBIX

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOYHAS aTTeCTAlUs 10
UTOraM OCBOCHUS JUCHUNIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32JAHUA WJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE J1JIsI
OLIEHKH 3HAHNH, YMEHUI U HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH

TecToBble 3a1aHUSA

«MopdgoJiorusi M CTPYKTYpPa 0AKTEPUATbHOM KIETKW.
1 bysaaBoBuanyo ¢popmy uMeroT
1) dy3o0aktepun
2) kopuHEOaKTEepUH
3) IUIIOKOKKH
4) XJIaMUIUN
2 K npoxkapuoTram OTHOCATCS
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1) BupycsI

2) npocreiiine

3) 6akTepun

4) rpubsbI

3 K MexaHN4eCKOM YaCTH MUKPOCKOIIA OTHOCUTCS
1) oxysip

2) KOHAEHCOD

3) MaKpOBUHT

4) peBOJIBBEPHOE YCTPOUCTBO C OOBEKTUBAMU

4 B 0oCHOBE TOKCOHOMMHU OAKTEPHH JIESKUT U3yYeHHUE
1) ux Mmopdonoruu u OMOXUMHUYECKUX CBOMCTB

2) HamU4Ksi TOKCUHOB

3) crmocoOHOCTH 00pPa30BBIBATH CIIOPHI

4) UX NATOT€HHBIX U BUPYJIEHTHBIX CBOMCTB

5 CTrpenTodanu/iibl B Ma3KaxX pacnojiararorces

1) rpo3AbEBUAHBIMU CKOIIJICHUSMH

2) HEeMPaBUILHBIMUA CKOTUICHUSIMU

3) nenoykamu

4) OMMHOYHO

6 duoreHernyeckasi TAKCOHOMMS 0aKTepHil CTPOUTCH HA OCHOBE:
1)3BOJTIOLIMOHHOTO POJCTBA U TEHETUYECKUX MTPU3HAKOB
2)MOpGhOIOTHYECKUX CBOMCTB

3)pHU3HOTOTHIECKUX CBOWCTB

4)cepooTUYEeCKUX CBOMCTB

7 DMnupu4eckas Kiaccupukanus 0akrepuii (o 0epa:Ku) CTPOUTCH HAOCHOBE:

1)3BOJIIOLIMOHHOTO POJICTBA ¥ T€HETUYECKUX MPU3HAKOB

2)TOABKO MOP(OJOTUYECKUX CBONCTB

3)TONbKO (PU3HOTOTUUECKUX CBOMCTB

4)cOBOKYMHOCTH (PEHOTUITUYECKUX MPU3HAKOB

8 IIpoxapuoTuyeckne KJIETKH, B OTJIMYHE OT IYKAPHOTHYECKHUX, JIUIIEHbI:
1)anpa

2)MTOIIa3Mbl

3)uuToriazMaTHYeCcKOn MeMOpaHbI

4)pudocom

9 I1o AIMHe BOJIHBI M THILY UCIIO0JIb3YeMOI0 U3/1y4eHHUs] COBPeMEeHHbIe MUKPO-
CKOINbI JeJISITCS HAa:

1 )cBETOBBIE U NEKTPOHHBIE

2)CBETOBBIE U TEMHOIIOJIbHBIE

3)}a30BOKOHTPACTHBIC M TEMHOTIOJIBbHBIC

4)>71eKTPOHHBIE U MEXaHUYECKUE

10 ®a30B0-KOHTPACTHASI MUKPOCKOINNS OCHOBAHA HA:

1) yMEHbBILIIEHMN MHTEHCUBHOCTH OCBEIIECHHUS IIpernapaTa 3a CUeT OIlyCKaHUs
KOHJIEHCOPA U CYKeHUs 1radparmbl

2) npeBpalieHUH ONTUYECKUMHU CpeJIcTBaMU (pa30BbIX KOJIeOaHUil B
aMIUIUTY IHbIE

3)oTceueHnH MPOXOIAIIETO CBETA U BU3YaIU3alUH OOBEKTOB B PACCESIHHBIX
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aydax
4)nosisipu3alivu BYX JIy4eid BO B3aUMHO MEPIEHANKYISPHBIX MJIOCKOCTIX
11 TemHONOJIbHASI MUKPOCKOIIMSI OCHOBAHA HA:

1) cnocoOHOCTH HEKOTOPBIX BEIIECTB U3Iy4aTh CBET MPU BO3ACHCTBUH
KOPOTKOBOJIHOBOT'O U3TyYEHHUS

2) yMEHBIIEHUY UHTEHCUBHOCTHU OCBEIICHHMS MPENapaTa 3a CYET OIyCKaHUS
KOHJICHCOpA U CYKEeHHUsI ThadparmMsl

3)npeBpalieHlu ONTUYECKUMHU CpeAcTBaMu (ha30BbIX KOJIeOaHUM B
aMIUTUTYTHBIC

4)oTceyeHnH MPOXOISAIIETO CBETA U BU3yaIM3allMi OOBEKTOB B PACCESTHHBIX
JTy4dax

12 JIromuHeceHTHASI MUKPOCKOIUS OCHOBAHA HA:

1) cnocOOHOCTH HEKOTOPBIX BELIECTB U3JIy4aTh CBET MPU BO3JACHCTBUU
KOPOTKOBOJIHOBOT'O U3Ty4EHUS

2) npeBpalieHu ONTUYECKUMH CPEACTBaMU (Da30BBIX KOJIEOAHUI B
aMILTUTYAHBIC

3)oTceueHnH MPOXOASAIIEr0 CBETa U BU3YaIU3alUd OOBEKTOB B PACCESIHHBIX
Jay4ax

4)nonsipu3aluuy ABYX Jy4eld BO B3aUMHO MEPIEHIUKYIISIPHBIX TUIOCKOCTAX
13 CtadnI0KOKKH pacnoaaranTcs

1 )onuHOUHOE, GECTIOPSAA0YHO

2)IETIOYKOM

3)B BUE TTakeTOB 110 8-16

4)B BUJI€ «BUHOTPATHOU TPO3AN»

14 PobepT Kox oTKpbLI

1)OTKpBUT IPUPOTY OpOKEHUS

2)oay4uni BaKIMHY IPOTUB OEIIeHCTBa

3)OTKpbLT BO3OYaUTENS TyOEepKyJie3a

4)noay4unsn BakKIMHY IPOTUB CUOUPCKOM SI3BBI

15 N.1. MeYHHKOB OTKPBLI

1)oTKpBUT IpUPOAY OpOKEHUS

2)OTKpbUI BO30OYyAUTENS TyOepKyJie3a

3)co3aan ¢aronuTapHyIo TEOPHUIO UMMYHUTETA

4)BBen B Ta0OPATOPHYIO MPAKTUKY MUTATEIIbHBIE CPEJIbI

16 Hanboubiiee KOJM4€CTBO BOAbI B 0aKTEePUAX HAXOAUTCH B:

1) nonHo# Qpaxiuu

2) kpuctauaeckoi popme

3) cBoOOTHOM BHU/IE

4) CBSI3M C KOJJIOMAAMHU

17 y rpamoTpunaTeibHbIX OaKTepuil 00Jiee BHIPAKEH

1) nunononaucaxapuaHblii KOMIOHEHT KJIE€TOYHOU CTEHKH

2) TMUIONPOTENHOBBIA KOMIIOHEHT KJIETOUHON CTEHKU

3) MypeHHOBbBI KOMITOHEHT KJIETOYHON CTEHKHU

4) dbochoaunuIHbI KOMIIOHEHT KJIETOYHOU CTEHKHU

18 O0s13aTeILHOM CTPYKTYPOil 0AKTEPUAIBbHON KJIETKH ABJISACTCS

1) bumbpuun
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2) cnopa
3) HyKJeou
4) 3epHa BOJIOTHHA

19 I'pamoTpuiaTe/ibHbIE 0AKTEPUN OKPANIUBAIOTCS B:
1) cunuii iBeT

2) KpacHbI! 1IBET

3) JKenThIi 1IBET

4)MeTaxpoMaTHIECKU
20 Cnoco0cTBYET CIIOPOOOPA30BAHUIO

1) HeOCTaTOK MUTATEIBHBIX BEIIECTB
2) HaKOIJIEHHE MTPOTYKTOB 0OMEeHa
3) u3BMeHeHue pH
4) Bce mepeynciIeHHOe
21 |-popmbl GakTepuii 00pa3yroTcs MO BJAUAHUEM

1) aHTHOMOTHUKOB
2) KUCTIOT
3) HarpeBaHus
4) oXJTaKACHUS
22 Oopa3youiasics Npu Criopoodpa3oBaHUM JUNMKAJIMHOBAs KHUCJI0TA O0HAPY-
JKNUBAETCH

1) B KOpTEKCE CIIOp
2) npoTomniacTe Crop
3) coporuiazme
4) 5K30CIIOpUyMeE
23 OcHOBHOI PyHKIIMEH KANCYJIbI 0aKTepHH ABJISIETCH:
1) 3amuTa OT aronuTo3a U aHTUTEI000PA30BAHUS
2) y4acTue B JI€JICHUU
3) 3amuTa OT XUMHUYECKHUX BO3AEHCTBUM
4) 3ammTa OT KosieOaHUl TeMIiepaTypbl
24 OcHoBHAast PyHKUMS HUTOIIAZMATHYECCKOM MeMOPaHBI
1) o6pazoBaHKie META0OJIUTOB
2) oOpa3oBaHUE TOKCUHOB
3) ydactue B IbIXaHUU
4) yyactre B IUTaHUU
25 /lsis OKpacKu Mo MeTOAy rpamMa MCHOJIb3YHOT

1) Be3yBuH
2) 5% pacTBOp CEPHOI KMCIOTHI
3) redmman- GUOICTOBBIMI
4) xap6010BbIN HyKCHH
26 BemecTBo KamncyJbl 0aKTepuid MpeacTaBJIeHO:

1) rmukonenTuaOM
2) MyKOIIPOTEUHOM
3) MypaMHIITUNIENTUAOM
4) MmyKomnonaucaxapuiaom
27 I'IMKaHOBBIE HeNH KJIETOYHON CTeHKH OaKTepuil mpeacTaBjieHbl
1) nentTuaamu A-aTaHUHOM U J- TTyTAMUHOBOW KUCIOTOU
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2) N-aleTIITNIIOK03aMUHOM U N-alleTHIIMYPaMOBOM KHUCIIOTON
3) IMIUKAIUHOBOM KUCIOTOU

4) TrMTUKOT€HOM

28 HoaBuxHOCTH OaKkTepHii 00ecneuynBaeTcs

1) BpanieHueM KI'yTUKOB

2) IBUKEHUEM PECHUUEK

3) nBrwxeHueM GumOopuit

4) cokpanieHueM KIETOUYHON CTEHKU

TecroBble 3a1aHud 110 Teme «Bupycsl 1 parm»
1. Bupycsl ObLJIM OTKPBITHI
A) ©. JI’DOpemiem
0) 2.0. JIxennepom
B) JI.1. IBanOBCKUM
r) JI. [Tactepom
2. bakrepuodaru oTKpbLIH
a) ®@. JIepdnep u I1. Dpomm
0) ®@. Tyopt u ®@. JI’Opemib
B) U.-C. bax u ®@. Mennenbcon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychbl CUMTAIOT *KUBBIMH CYyIIECTBAMH, TAK KAK OHH
a) oOpa3zoBaHbl OeJIKaMU U HYKJICHHOBBIMHU
0) cmocoOHBI B3aUMOACHCTBOBATh C KJIIETOYHBIMHU
B) UMEIOT YIOPSIIOYEHHYIO CTPYKTYPY U CUMMETPHUIO
KHCJIOTaMU
') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,
MeMOpaHaMHu Y MPOHUKATh B KJIETKUA O0JaJaroT HACIEACTBEHHOCThIO U U3MEHUYMBO-
CTBIO
4. Ilokosimasicss popmMa BUPYCa BHE KJIETKHU X035IMHA 3TO
a) BUPOU/I
0) nmpuoH
B) Karicua
') BAPUOH
5. Bupyc mo3an4Hoi 00Jie3HN Ta0aka UMeeT CUMMETPHUIO
a) CIUpaIbHYIO
0) UKOCadIPUUECKYTO
B) CJIOKHYIO
I') KyOHMUYEeCcKyo
6. bakrepuodar T4 yesioBeka MMeeT CHMMETPHIO
a) CIUpaIbHYIO
0) UKOCAdAPUUECKYIO
B) CJIOKHYIO
') KyOM4eCcKyo
7. KoMIuleke Kancuaa 1 BUPYCHOM HYKJIEMHOBOM KHUCJI0THI HA3bIBAETCH
a) CynepKarcu/
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0) HyKJICOKAIICU/T

B) Karicomep

T') IPOTOMEP

8. HapyHblii 0eJIKOBBIH CJ10H BUPYCOB 3TO

a) MerioMep

0) Kop

B) TPAHCKPUNT

T') Karcu/1

9. YHUKAQJIbHBIM (DEPMEHTOM PETPOBUPYCOB SIBJISIETCS

a) puboHyKJIea3a

0) oOpaTHas TpaHCKpHUIITa3a

B) peIUimKasa

I') IPOTEUHKWHA3a

10. IIpaBuiIbHAS MOCJIEI0BATEJBHOCTH ITANIOB OHTOI€He3a BUpYyca:

a) agcopOuusi — MPOHUKHOBEHHE B KJIETKY — TPAHCJIOKAIUs — peIuvIMKauus, pe-
NpOayKUHS — cOOpKa BUPYCHBIX YAaCTHUI U CO3PEBAHUE

0) aagcopOuMsT — TPAHCIOKALMS — NPOHUKHOBEHHE B KIETKY — peIUIMKalus, pe-
NpOayKUHS — cOOpKa BUPYCHBIX YAaCTHUI U CO3PEBAHUE

B) TpaHCJOKalus — ajacopOuus — MPOHUKHOBEHHE B KIETKY — peIUIMKalus, pe-
MPOIYKIKS — cOOpKa BUPYCHBIX YACTHUIl U CO3PEBAHUE

I') IPOHUKHOBEHHE B KJIETKY — aJICOPOLMS — peIUTUKAIIMS, PEIPOAYKIUs — TpaHC-
JloKaIusi — cOopKa BUPYCHBIX YaCTHI] M CO3PEBAHHE

11. BuauMbIMH NPOSIBJIEHUSAMH JIeCTBUSI BUPYCOB HAa KJE€TOYHbIE KYJIbTYPbI
SIBJISIIOTCS

a) LI, PTA

0) GstKko0Opa3zoBaHUe

B) BHYTPHKJICTOYHBIC BKIIOUCHUS

I') BEpHBI BCE€ BApPUAHTHI IIYHKTOB a), 0), B)

12. Penuimkanusi BUpPyca 3T0

a) CUHTE3 I0YEPHHUX HYKIEMHOBBIX KUCIOT

0) cuHTE3 OEJIKOBBIX MOJIEKYII

B) OCBOOOXKICHHE OT OEIKOBOI 000JI0UKH

r) cunte3 MPHK na matpune [JHK wnun PHK

13. lIpu penpoaykuuu PHK(+) BupycoB oTcyTCTBYET CTaAuA

a) TPAHCKPUIILIHS

0) perTuKaus

B) TPAHCIISALIMS

') HHKaICUANPOBaHUE

14. PHK(-) Bupychl 00513aTeJILHO coaep:kaT GepMeHT

a) JAHK-3aBucumyro PHK-nonumepasy

0) SHIIOHYKJIea3y

B) TPAHCKPUNTA3y

r) PHK-3aBucumyro JIHK-monumepazy

15. IlpaBuibHas MOCAEA0BATEIbHOCTD 3TANOB cTaHAApTHOrO nukjia IIP:

a) snonrarus nenu JAHK npu 70-75°C — omxur npaiimepos mipu 40-60°C — nena-
typauust JHK npu 90-95°C
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0) omxur npaiiMepoB npu 40-60°C — snonrauus uenu JHK npu 70-75°C — nena-
typauust JHK npu 90-95°C

B) nenarypauus JJHK npu 90-95°C — snonranus uenu JJHK npu 70-75°C — oxur
npaitmepos npu 40-60°C

r) nenarypauus JHK opu 90-95°C — omxur npaitmepos npu 40-60°C — aiioHranms
uernu JJHK mipu 70-75°C

16. bakrepuodaru oTKpbLIN

a) ®@. JIepdnep u I1. dpom

0) ®@. Tyopt u ®@. I’Opemib

B) JIx. /1. Yorcon u ®@. Kpuk

r) ®@. XKako6 u XK. MoHo

17. Bupychbl ’KMBOTHBIX OTKPbLJIN

a) ®@. JIepdnep u I1. Opomr

0) ®@. Tyopt u ®@. JI’Opemib

B) JIx. JI. Yorcon u @. Kpuk

r) ®@. XKako6 u XK. Mono

18. Bupychl yes10BeKka BliepBbie OTKPbLI

a) E. Kacniepcku

0) Ix. Makadpu

B) Y. Puun

r) ®. Kosn

19. Bupychl cUMTAKOT )KUBBIMH CYIIECTBAMHU, TAK KAK OHH

a) oOpa3zoBaHbl OeJIKaMU U HYKJICHHOBBIMHU

0) cmocoOHBI B3aUMOACHCTBOBATh C KJIIETOYHBIMHU

B) UMEIOT YIOPAJOUYEHHYIO CTPYKTYPY U CUMMETPHIO

KHUCIIOTaMU

') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,

MeMOpaHamMHu U MPOHUKATh B KJIETKH O0JaJar0T HACJIEACTBEHHOCThIO U M3MEHUYUBO-
CTBIO

20. HapyHble BBIPOCTHI KAIICOMEPOB HA3bIBAKOTCH

a) MerIoMepbl

0) mpoToMepsl

B) IIPUOHBI

T) paiMepbl

21. Bupyc mo3an4Ho# 00/1e3HM Ta0aKka HMeeT CHMMETPHIO

a) CIUpaIbHYIO

0) UKOCadIPUUECKYTO

B) CJIOKHYIO

I') KyOHMUYEeCcKyo

22. KoMIuieke Kancuaa i BUPYCHON HYKJIEHHOBOW KHCJI0ThI HA3bIBACTCH
a) CyImepKarcu/I

0) HyKJICOKaIICU/T

B) Karicomep

I') MPOTOMED

23. JInopuiauzanus — 3T0
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a) pa3pylleHre 3apaKEHHOW KJIETKU B Pe3yJIbTaTe BbIXO/Aa BUPYCHOTO MOTOMCTBA BO
BHEILIHIOKO Cpey

0) YCHUJIEHHOE CIIOHOOT/EIEHUE Y dKUBOTHBIX, OOJBHBIX OCIIEHCTBOM

B) KOHCEpBallMsl BUPYCCOJEP)KAIETO MaTepuaia MyTeM BBICYHIMBAHUS B 3aMOpO-
KEHHOM COCTOSTHUH B YCJIIOBUSAX BaKyyMa

r) 00pa3oBaHNe TUTAHTCKUX MHOTOSIZICPHBIX KJIETOK B KYJBTYpe KIETOK, 3apaKeHHBIX
BHUPYCOM

24. HapyxHblid 0€JIKOBbIH CJI0ii BUPYCOB — 3TO

a) MerIoMep

0) Kop

B) TPAHCKPUIT

T') Karcu/I

25. YHukaJabHbIM (pepMEeHTOM PeTPOBHPYCOB SIBJISCTCS

a) puboHyKJIea3a

0) oOpaTHasi TpaHCKpUITa3a

B) peIuInKa3a

') IPOTEMHKUHA3a

TeopeTquCRaﬂ KOHTPOJIbHasA paﬁoTa no teMe: «IlurarejbHbIE Cpeabl U ME€TO-
Abl CTEPUIINU3 AL

Buier Ne 1
1.  Tloyemy HaTypaibHblE CpPEIbl MaJONPUTOIHBI JUISI M3yueHUs (HU3HOIOTHU
MUKPOOPraHU3MOB?
2. Kax nmoapazaensroTcsi mutaTeabHbIe Cpeibl 0 GU3MIECKOMY COCTOSIHUIO (KOH-
CUCTEHITUN)?
3. C kaxoii 1eiabl0 B MUKPOOHOJIOTHYECKON MPAKTUKE UCIIOJB3YIOTCS DJIEKTUBHbBIC
cpenst?
4.  Kakum cmocoOOM M MpH KaKOM PEXHME CTEPUIU3YIOT JIaOOpaTOPHYIO CTEK-
JSIHHY0 nocyy (vamiku [letpu, nunerku)?
S. Kaxoit MeToa mpUMEHSIOT B MUILEBOM MPOMBIIIIIEHHOCTH AJi1 00paboTKH Mpo-

AYKTOB, TCPAIOIMUX IIPU KUILTYCHHUHU ITMTATCIIbHBIC BKYCOBEIC cBoicTBa?

Buier Ne 2
1. Kaxkue no coctaBy cpesbl UCTIONB3YIOTCS ISl MOTYYEHUS MPOAYKTOB KU3HEIE-
ATETLHOCTH MUKPOOPTAaHU3MOB (BUTAMUHOB, aHTUOMOTHUKOB | JIp.)?
2. Kakne mo KOHCHCTEHIIMM NMUTATENbHbIE CPEAbl UCIOIB3YIOT Il HAKOILICHHS
OroMacchl MUKPOOPTaHU3MOB?
3. J11st uero B MEKPOOHOJIOTHYECKOM MPAKTUKE UCTIONB3YIOT IUNIOTHBIE CPEIbI?
4, [Tepeuncnure METObI TEPMUYECKON CTEPUITU3ALIIN?
5. B xakom ciydae jj1si CTepUIIM3AIMKM MTUTATEIIbHBIX CpeJl TPUMEHSIIOT METOJI XO-
JIOJTHOM CTEpUIIU3AIIU?

buuer Ne 3
1. Kakue mo cocraBy cpelbl MCHOJB3YIOTCS UIsl M3y4eHHs oOMEHa BEUIECTB
MHUKpPOOPraHU3MOB?
2. Uro npezacraBisieT co0oif arap-arap no XMMU4eCKOMY COCTaBy?
3. J71st 4ero B MEKPOOHOJIOTHYECKON MPAKTHKE UCTIOJIB3YIOTCS YKUIKUE CPEIIbI?
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4, Criocobna u macTepu3aiys 00eCeunTh CTepuIbHOCTh MaTtepuana? [louemy?
S. Kakum cmocoOoM 0OBIYHO CTEPUIHIYIOT MUKPOOHOJIOTHYECKHE TETIH, UIJIbI,
METAJTTNYECKHUE MUHIETHI U JIp.?

Buaer Ne 4
1. K kakum no cocraBy cpeaam otHocutcss MITA (Msico-nenToHHbIN arap)?
2. Kakue no KOHCHCTEHLIMM NMHUTATENbHBIE CPEbl UCIONB3YIOT IS BBIACICHUS
YUCTBIX KYJIbTYp?
3. Urto Takoe dmamOupoBanue?
4, Kakumu criocobamMu poBOIUTCS XOJIOAHAS CTEPUITU3ALIMS?
S. Kakoit Metos crepwinzanuu HanbOosee HaJekKeH U MIMPOKO MCIOIb3YETCs B
nabopaTopHOU npakTuKe?
buier Ne §
1. Kak nozxpaznenstorcs NuTaTeabHble CPpeipl 10 COCTABY?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCS JUIsl BBIPAIIMBAHHUS MUKPOOPraHHU3-
MOB, UCIIOJIb3YIOIIMX OpraHudeckue (opmsl azora?
3. Kakue ymioTHUTENHN UCTIOIB3YIOT sl HPUTOTOBIICHUS IJIOTHBIX Cpen?
4. UeM crepunmzanus OTIIMYAETCS OT MACTEPU3ALINU?
5. Kak cTepunusytoT nuTaTebHbIe CPEABI U BOAY JJISI PA3BEACHUI?

CuryanuoHHble 3a1a41

OTHoLIeHNe K KHUCJOTHOCTH cpenbl. [Ipobnemuast cutyauus: B MupoBoM
OKeaHe M Ha OO0JbllIel YacTH CyIIM KOHLIEHTpALHs BOJIOPOAHBIX HOHOB MOIEPKUBA-
€TCsl B JIOBOJIbHO Y3KOM JIMalla3oHe, ONTUMAIbHOM JJIs pocTa OOJBIIMHCTBA MPOKa-
PHOT, MPEANOYUTAIOIUX HeUTpanbHble WK ciadoienoynble ycnoBusa. OIHaKo cy-
IIECTBYIOT TOpsiYME KUCIIbIE UICTOYHUKHU U TTOUYBbI, pH KOTOpPBIX MOKET AOCTHrath 1.
N3 sTux Mect ObUIH BBIACIECHBI 0aKTepUH, SIBJSIONIMECS OJTHOBPEMEHHO TepModuia-
mu 1 atugodpmiaMu. C Apyroil CTOpOHBI, B IPUPOJIE BCTPEUAIOTCS LIEJIOUHbIE TOYBBI,
o3epa ¥ uctouHuku, pH kotopbix 8 — 11. 13 Takux MecT BbIAEIEHbl OaKTepUH, SABIIS-
IOIHECs amKanopuiIaMH.

3agada Ne 1. Onpenenute, kKakoe 3HaAYEHHUE (C IKOJIOTUUECKON TOUKHU 3PEHMUS)
JUTst OaKTepHil UMEET CITIOCOOHOCTh K POCTY IIPU HU3KHUX MIIM BBICOKHX 3HaueHusAx pH.

3agaua Ne 2. M3MepeHHsi BHYTPUKIIETOUHOTO pH, MpoBeeHHOE y MpeacTaBu-
TeJeil TpyIi OOJIUIraTHBIX alua0- U alKalo(UiIoB, MOKA3bIBAIOT, YTO OH HE COOTBET-
cTByeT pH BHemrHe# cpeapl. Y BceX M3BECTHBIX alUA0(HIOB 3HAYCHHE BHYTPHUKIIC-
tounoro pH mognepxuBaercs okosuo 6,5, y HeUtpopuioB — 7,5, y ankanopuaoB — He
Bbile 9,5. Ha3zoBuTe MexaHU3MBbI MPOKAPUOT, KOTOPbIE MOAAECPKUBAIOT CTAOMIBHOE
BHYTPHUKJIETOUHOE 3HaueHue pH

Biausinue Temneparypbl Ha 0aktepun. [IpobieMHas cutyamus: TeMiepaTyp-
HBIC YCIIOBUS B Ouochepe 10cTaTouHo pasHooOpa3Hsbl. [1o OTHOIIEHUIO K TeMIiepaTy-
pe Kak K 3KOJOTH4eCKOMY (DakTopy BCe M3BECTHbIE OAKTEpUU MOAPA3NIEISAIOTCS Ha
TpHU TpynIbl (ICUXpOPuibl, ME30PUIbI, TEPMOPUIBI), OTIUYAIOLIUECS TEMIEpaTyp-
HBIM JIMaIla30HOM, B KOTOPOM BO3MOKEH POCT, a TaK)K€ ONTUMAIbHBIMH TEMIIEpaTYy-
pamu pocra.

3amgada Ne 1. O0bsicHUTe, 4eM 00yCIOBJIEHA CIIOCOOHOCTD NMCUXPO(UIIOB PACTH
B YCJIOBUSIX HU3KUX TEMIIEPATYP, a TEPMOPHUIOB — IPU BHICOKUX TEMIIEpaTypax.
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3amaua Ne 2 (yueOHO-uccnenoBaTenbekas padora) [loctaBpTe 3KCIEpUMEHT, C
MIOMOIIBI0O KOTOPOI'O MOKHO BBISICHUTH ONTHUMAJIbHBIE TEMIIEPATypPHBIE YCIOBUS JIs
pocTa ONpeIeIEHHOTO BUa OAKTEPHIA.

Biausinue uzinydenusi Ha 6akrepuu. [IpobreMHas cutyarus: Bce )KUBBIE Op-
TaHU3MBI, B TOM YHCJIC U OAKTEPUHU, HAXOIATCS MO BO3ICHCTBUEM Pa3HBIX BUJIOB W3-
naydenus. OmHako 3(peKThl, BhI3bIBaEMbIC 00TyueHneM OaKTepuid, pa3TuIHbI B 3aBU-
CUMOCTH OT JUIMHBI BOJIHBI U3ITyYE€HHUs, €TO J103bI U BUJA OAKTEPHiL, MOABEPTAIOIINXCS
obnmyuenuto. KoporkoosHoBoe uznydenue (220 — 300 HM) oTpUIIaTeIbHO JEHCTBYET
Ha Oaktepuun. M3nydenune B ob6nactu aiauH BosH oT 300 mo 1100 HM oOecrieunBaeT
BO3MOYKHOCTH CYIIIECTBOBAHUS OJHUX OaKTepuil U O€3pa3InvHoO JJI IPYTUX.

3amaya Ne 1. OOBACHUTH pa3nuyus B BO3JCHCTBUM HA OAKTEPHUM U3ITYUYEHUH C
PAa3HOM JUIMHOW BOJIHBI.

3amaua Ne 2. [Ipemnoxute crocoObl UCONb30BaHus Y D-i1ydeil, OCHOBaHHbIE
Ha MEXaHU3ME UX JCHCTBUS HA OAKTEPUH.

3amgaua Ne 3 (yueOHo-uccienoBaTenbckas padbora) [loctaBpTe SKCIEPUMEHT, C
MIOMOILbIO KOTOPOTO MOXHO JI0OKa3aTh TyouTenbHoe nerictBue Y d-mydeil Ha Oakre-
pumn.

3agaua No 4. @oTOCUHTE3, CONMPOBOKAAIOIINNICS BbIAeIeHHEM O2 , CBOMCTBEH-
HBI BCEM DYKapHOTHBIM OpraHM3MaM U JIByM Ipynnam 3yoakTepuil (iuaHoOakTepu-
M ¥ TIpoxjopoduTam), Bo3MoxkeH B auanazone ot 300 go 750 um. [ns sybakrepuii,
CHOCOOHBIX K OCYIIECTBIIEHUIO OECKUCIOPOAHOrO (POTOCUHTE3a, JUANa30H U3JIyde-
HUH, o0ecreuynBaONMX (POTOCUHTETUUECKYI0 aKTUBHOCTD, YBEIIMUUBACTCS B CTOPOHY
6onee nuuHHBIX BOJH — 70 1100 HM. Uem oOycroBlieHa pa3HUIa B CIIEKTpax MOTJI0-
nieHusa? CyliecTBYET JU CBSI3b MEXKAY CABUIOM CIEKTPa MOTJIOIICHUS B ITTMHHOBOJI-
HOBYI0 00J1aCTh U OTCYTCTBUEM BbifiesieHust O2 rnpu (OTOCUHTE3E ITOTO TUTa?

3amaga Ne 5. M3BecTHO, 4TO MHOTHE OaKTEpHH, HE HYXIAIOIIHECS B OCBEIIC-
HUU ¥ XOPOIIO PacTyIIe B TEMHOTE, MPU POCTE Ha CBETY 00Opa3yroT MUTMEHTHI (B
OCHOBHOM EJThI€, OpaHkeBble, kpacHble). [louemy 310 mpoucxonut? Kak mocra-
BUTb SKCIIEPUMEHT, WILTIOCTPUPYIOLINM 3Ty 3a1a4dy?

OTtHomenne 0akrepuii K MmoJiekyasspaomy O: [IpobGneMHas cuTyamus: Bce
CYILIECTBYIOILIME HA 3eMJie MPOKAPHUOTHI, AaKe CTPOTHE aHa’poObl, B pucyTcTBUU O3
€ro MorjoawT. Pe3yapTaT Takoro B3aMMOJEHCTBUSA Pa3UdeH: a’poObl CIIOCOOHBI
CYIIeCTBOBATh B MpUCyTCTBUU O2, a aHadpOObI MOTHOATOT.

3amaua Ne 1. OOBsICHUTE Pa3IMYHOE OTHOIICHUE MPOKAPUOT K 3TOMY IKOJIOTHU-
yeckoMmy (akTopy.
3amaua Ne 2 (yueOHO-uccneoBaTeNnbekas padbora) Beinenuts U3 npupoHbix cyo-
CTpaToB (HAIPUMED, U3 MOYBBI) a3pOObI 1 aHAIPOOBI, YUUTHIBASI ©X OCOOCHHOCTH.

Bonpocsl k ycTHOMY onpocy no TteMe: «BiussHue BHeIIHUX (paKTOpPOB
cpeabl HA MUKPOOPTaHU3MbI. JKOJOTMsI MUKPOOPraHnu3mMoB. MeTa0do0/im3M MUK-
POOPraHU3MOBY.

1.  Kakue crocoObl MUTaHUS XapaKTEPHBI A1 MUKPOOPTraHU3MOB?
2. K kaxomy knaccy (hepMeHTOB OTHOCSTCS 3K30(EPMEHTHI?
3. Kakas u3 opranesmi Ciy>kKUT CTPOTMM KOHTPOJIEPOM NP NOCTYINICHUU MTUTa-

TCJIBHBIX BCIICCTB B KJ'ICTKY?
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4. OxapakTepu3yiTe BO3MOKHBIE CITOCOOBI TPAHCTIOPTA MUTATEIHHBIX BEIIECTB B

KJIETKY.

S. Kakue cnennduyeckue TpaHCIOPTHBIE MEXaHU3MBbI PA0OTAIOT MPH MEPEHOCE
yepe3 MeMOpaHy MUTaTEIbHBIX BEIIECTB?

6. Ha yem ocHOBaHa Kj1acCU(pUKalUs MUKPOOPTaHU3MOB 110 TUITY TUTaHUS?

7. Kakoii nCTOYHUK yriaepoaa UCHOoJIb3YI0T aBTOTPO(HBIE U TeTEPOTPOdHBIE
MHUKPOOPTaHU3MBbI?

8. Ha3oBuTe BO3MOXXHBIE HCTOUHUKHU YHEPTUH, UCIOJIb3YEMbIE MUKPOOPTaHU3-
MaMHu?

9.  UYro takoe xemMocuHTE3?

10. Kakue MUKpPOOpTraHU3MBI OTHOCATCA K XEMOOpraHoreTepoTpodam?
11. Kak Bna>XHOCTb Cpe/ibl BIMSIET Ha )KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB?
12.  Tlpum KakuX 3HaYEHUSIX AKTUBHOCTH BOJbI MUKPOOPTaHU3MbI HE Pa3BUBAIOTCS?
13. Ha kakue rpynisl pa3aesistoT MUKPOOPIaHU3MbI IO OTHOLIEHHIO K TEMIIepaTy-
pe?
14.  OcobeHHOCTH NCUXPODUIBHBIX U TEPMOPHIBHBIX MUKPOOPTAHHU3MOB.
15.  JlaiiTe XapakTepuCTUKy HEUTPODHUIBbHBIM, allUA0(DUIBHBIM U AJIKAIO()UIBHBIM
MUKpPOOpPTraHU3MaM.
16. Ponb xucnopoza s )KU3HEEATEIbHOCTH Pa3IMYHbIX MUKPOOPTaHU3MOB. J1Jis
KaKuX OaKTepuil KUCIOPO] TOKCUYCH?
17.  Yro Takoe antTnOuoTHKH? VX BIUsSHUE HA pa3udHble (U3HOIOTUYECKUE
rpyHibl MUKPOOPTaHU3MOB.
18. B uewm 3aximrouaercs AelcTBUE yIbTPAQHOIETOBOTO U IPYTHX BUOB H3ITyde-
HUS HA MEKPOOPTaHU3MBbI?
19. HazoBwure u oxapakTepusyiTe OCHOBHBIE ()OPMBI B3aUMOOTHOIIICHHI MUKPO-
OpraHU3MOB.
20. Kaxkue criocoObl MUTaHUS XapaKTEPHBI I MUKPOOPTaHU3MOB?
21. CpaBHUTE mapaMeTphl MPOIECCOB MACCUBHOM U o0erdeHHoOM nuddy3un.
22. KakoBbI MEXaHU3MBI IIEPBUYHOTO» U «BTOPHUUYHOT0» TPAHCIIOPTA BELIECTB B
OaKTepUaNbHYIO KIETKY?
23. Uro Takoe epmeHThI? OXapaKkTepu3ynuTe ux.
24.  UYrto Takoe BHEKJIIETOYHOE NMUTaHUE y OaKTepuii?
25. Ha3zBatb kiaccel (pepMEHTOB U JIaTh UX XapaKTEPUCTUKY.
26. CKOJBbKO CYIIECTBYET TUIIOB MUTaHUS y OaKTepuii?
27. Uto Takoe OKCUTEHHBIN U aHOKCUTEHHBIN TUIT JOTOCUHTE3A Yy TIPOKapruoTa?
28. Uto Takoe XeMOCUHTE3?
29. KaxkoBbl nUIIEBbIC MOTPEOHOCTH MUKPOOPTAaHU3MOB?
30. OrtHOUIEHUE MUKPOOPTAHU3MOB K KHUCJIOPOTY.
31. OrtHoOUIEHUE MUKPOOPTaHU3MOB K TEMIIEpaType.

Bonpocekl k ycTHOMY onipocy no paszaeny 4 «OCHOBbBI MMMYHOJIOTHI.
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Tema 8. OcHoBbI yueHusi 00 nHpexunu. UMMyHHTET 1 MMMYHHAasl CHCTe-
Ma

1. Poyib MEKPOOPTaHHU3MOB B BOBHUKHOBCHUH M PA3BUTHU MHQEKITHH.
2.  Tpomuszm muxpoopranu3moB. [larorennocts. BupynentHocts. Enunuiis: ee
U3MEPEHUSL.
3. ®DakTophsl yCWICHHUS, OCIa0IeHUs BUPYJICHTHOCTU. TOKCUTE€HHOCTh, UHBA3UB-
HOCTb.
4. Ilytu m cnocoObl BOSHUKHOBEHUS, PACHPEIEICHUS U JIOKAJIM3ALNK IaTOreH-
HBIX MUKPOOPTaHU3MOB B MaKpOOPTaHU3ME.
5. Ponp makpoopranusmMa u yclIOBU BHEIIHEW Cpe/Ibl B BOSHUKHOBEHUU U PA3BU-
TUU UH(EKIIMOHHOTO MTpoLiecca.
6. Bunbel ummynurteta. [lonsarus "mMyHnHas cuctema”, "Hecrienuduyueckas u
cnenupuyueckas 3anmTa opranusma’.
7. KieTouHblit ¥ TYMOpPaIbHBIII HMMYHHUTETHI.
8.  Opranbl UMMYHHOM 3alIUTHL: TUMYC, (haOpUlIeBa CYMKa, JIUMQOY3IIbI,
CEJIE36HKAa, KOCTHBIA MO3T, KIIETKH HIMMYHHOU CUCTEMBI.
9.  AwnTureHsl, ux npupoaa. IMMyHOTI00yIHHBI, X KJIACCHI, POJIb B CO3TaHUH
MMMYyHUTETA. B3anmoaencTBue aHTUTEH-aHTUTETIO.

Tema 9. UmmyHoJsI0THUYecKHe peakunu. MoJieKyJasipHbIe MeTO/IbI JUATHO-

cTukd. UMMyHONIpopHIaKTHKA U UMMYHOTEpPanusl.
1. HmMmyHOJIOTHYECKHE PEAKINH: AJTIEPTUYECKUE, CEPOTIOTUUECKHE
(arrmroTUHALMA, TPEUUNTUTAIIMN, CBSI3bIBAHUS KOMILIEMEHTA, METO/
(GyopecupyoIrX aHTUTEN, UIMMYHO(PEPMEHTHBIN aHAIN3, OJIMMEpa3Has LienHas
peakius).
2. VMMyHOIMarHoCTHKA.
3.  HNmmyHoTtepamnus.
4.  HmmyHompoduiiakTHKA.
Tema 10. Mukpoopranu3msl - BO30yauTe M OAUIJISAPHBIX M KJIOCTPH-
AHAJIBbHBIX (CIIOPO00pa3y0uX) HHPEKIHMOHHBIX 00J1€3Hell JKUBOTHBIX.

1. BozOyaurtenu cuOUpPCKOi s13BbI, CTOJIOHSKA, OOTYIM3Ma, MOP(OJIOTHS,
¢dusnonorus Bo30yauTeNen, KyJbTUBUPOBAHUE, TATOT€HHOCTh, YCTOMUHUBOCTb,
METO/Ibl MUKPOOHOJIOTUYECKON, UMMYHOJIOTUYECKON AUATHOCTUKU U
npO(PHUIIAKTUKY.
2. Bosbyautenu Tybepkymesa, Opyliemiesa, poxKu CBUHEH, macTepesuiesa, dIepu-
X103a, CAIbMOHEIUIe30B, Mopdoorusi, Gu3noaoTus BO30OyaUTENCH,
KyJbTUBUPOBAHUE, TATOTEHHOCTH, YCTOMYUBOCTH, METOABI MUKPOOMOJIOTUYECKOH,
UMMYHOJIOTHYECKOU JTUArHOCTUKH U MPOPUITAKTUKH.
3. BosOyautenu tpuxoduTru, MUKpoCTIOpuauH, haByca, acnepruiiiesa, QpiaTok-
CUKO03a, 0XpaTOKCHK03a, Mopoiorusi, Gu3noaorus Bo30yauTenei,
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KyJbTUBUPOBAHUE, TATOTEHHOCTH, YCTOMYUBOCTD, METOIbl MUKPOOHOIOTHIECKOMH,
MMMYHOJIOTHYECKOW TNAarHOCTUKHU U TPO(QUITAKTHKH.
Pabouas rerpans no aucuumiude b1.0.18 « Mukpoono0orust ¢ 0CHOBaAMH HM-
MYHOJIOT D)
1. PabGouas TeTpanp 115 npakTuyeckux 3aHATUN no guctumuinae b1.0.18 « Muk-
pobuosoruss ¢ ocHoBaMHU WUMMyHosiorum»: M.: llenTp omepaTtuBHOI Toaurpaduu
PI'AY-MCXA umenu K.A. Tumupszena, 2024.

Pabouas TeTpanp ABISIETCS HOBBIM BUJOM YYE€OHO-METOJUYECKOTO MOCOOHUS.
[TocoOue conepkUT HEOOXOMMbIE MaTepUabl M0 U3YUYEHUIO METOJIOB MUKPOOHOJIO-
THYECKUX HcclieoBaHui. Pabouasi TeTpaas cocTaBiieHa B COOTBETCTBHM C MPOrpaMm-
Moit qucturinHel b1.0.18 « MukpoOuosiorus ¢ o0CHoBaMU UMMYHOJIOTUNY. YacThk 3a-
JAaHWI 1aHa B BHUJIE HEMBIX TAOJIUIL U CXEM, MO3BOJISIONINX 00€CTIEYUTh MPOrPaMMHUPO-
BaHHBII KOHTPOJIb 32 yCBOGHHEM MaTepuana. Kpome Toro, pabouyto TeTpaab CTyICH-
ThI MOT'YT KCITOJI30BaTh B KAYECTBE TEPMUHOJIOTUYECKOTO clioBaps. B mocobue BKIItO-
YeHbI BOIIPOCHI CaMOKOHTpoJIst. Pabouast TeTpaab npegHazHavueHa Jjisi CTYJEHTOB, 00y-
YAIOIIUXCS 110 HanpapyieHuo moArotoBku 35.03.03 Arpoxumus v arporno4yBOBE/ICHUE

Kpurepuu ouenuBanusi padoueii Terpaam 1o JUCHUILINHE.
v' Ha «omim4HO» OlleHHBaeTcsi pabora, e€ciau: paboTa BEHINOJHEHA B 3aJaHHOE
BpEMs, CaMOCTOSITEJIbHO, C COOJIIOJICHHEM TOCIE0BATeIbHOCTH, KAaueCTBEHHO U
TBOPUYECKH; CTYJCHT MPaBUJILHO BBITIOJHUII BCE YCIOBUSA 3a7aHusi, 0€3 OmuOOK U UC-
IIPaBJICHUU.
v' Ha «xopo1o» oreHuBaeTcs paboTa, eciu: padoTa BIIOJIHEHA C COOIIOIEHUEM
MOCJIE0BATEILHOCTH, IPU BBITIOJIHEHUH OT/ICJIbHBIX YCJIOBUH JAOMYIIEHbI HEOOJIbIIINE
OTKJIOHEHUSI;, €CJIU CTYJICHT JOIYCTUJI HECYIIIECTBEHHbIC OMUOKU WA CHEIaHbl B pa-
00Te UCTpaBICHUS.
v' OlleHKa «yIOBIETBOPUTEILHO» BHICTABIISETCS, €CIIM: paboTa BBIIOJIHEHA B 3a-
JAHHOE BpEMs, CaMOCTOSITEJIbHO, HO OTIEJbHBIC YCJIOBHUSI 3aJaHUSl BBIIIOJHEHBI C
omnOKkaMu; paboTa BBITIOJTHEHA HEOPEKHO MJIM HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYIOBIETBOPUTEILHO» BLICTABISAETCH, €CIIM: CTYJEHT CaMOCTOs-
TEJILHO HEe CIPABWICS C YCIOBHUSIMU 3a/laHUsl, TTOCJIEA0BATEILHOCTh BHITIOJTHEHHUS 3a-
JIaHUsI HapyIlIeHa, IPY BBITIOJIHEHUN YCIOBUM 3aJlaHus JOMYIIEHBI OOJBIINE OTKIIO-
HeHusl, paboTa opopmMiieHa HEOPEKHO U UMEET HE3aBEPIICHHBIM BUJ; CTYJCHT TOJIb-
KO UMEET OUeHb cJiaboe MpeACTaBICHUE O AUCHUILIMHE U HEIOCTaTOYHO, WK BOOO-
1€ HE OCBOMJI YMEHUS [IPU PEIICHUU 3a/1aHUSI.

6.2 IlpuMepHbBI epeYeHb BONMPOCOB K IK3aMeHY M0 JUCIHUILINHE

1. Mopdosnorus u knaccudukalys MULETHATBHBIX TprOOB. Posib rprbOB B npu-
poJie, CETCKOM XO03HUCTBE U MPOMBIIINIEHHOCTH.

2. CnupTtoBoe OpoOKE€HUE, XUMHU3M, BO3OYyAUTENTH, OMONOTHMYECKOe U MpaKTHYe-
CKO€ 3HAYCHHE.
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3. Mopdonorus u knaccupukanus apoxckein. Poas apoxokelt B mpupoze, celb-
CKOM XO3SMCTBE U MPOMBIIIIEHHOCTH.

4. bpokeHre TEKTUHOBBIX BEIIECTB, BO30OYAUTENH, XUMU3M. 3HAUCHHE B CEJIb-
CKOM XO3SMCTBE€ U MUIIEBOW MPOMBIIIIEHHOCTH.

5. AHa’poOHOE pa3iioKeHHE HEJITI0N03bI MUKPOOPTaHU3MaMHU.

6. buonoruveckas Qukcanus MOJEKyJISIpHOro azora arMmocdepsl. CumonoTuye-
CKHE a30TPHUKCATOPHI.

7. buonoruveckas (ukcanus MOJEKyJsipHOro azora arMmocdepsl. HecumOuoTu-
YeCKue a30TPHUKCATOPHI.

8. KauecTBeHHbI U KOJMYECTBEHHBIH COCTaB 3MUGUTHBIX MUKPOOPTAaHU3MOB
TIJI0JIOB U OBoOIeH. Pojb aniuuTOB B KU3HU pacTEHUM.

9. TexHuka mMpUroTOBICHUS (PUKCHPOBAHHOTO OKPAIIEHHOTO Mpemnapara.

10.AspoOHoe apixaHue. XMMHU3M IPOLEcca U UCIOJIb30BAHNE SHEPTHMH MUKPOOP-
raHU3MaMH.

11.T'omoepMEHTATUBHOE MOJIOYHOKHUCIOE OpOKEHHE, BO3OYIUTENIH, XHUMH3M,
3HAYEHUE B MUILEBOI MPOMBIIIIEHHOCTH.

12.BausiHrie BIaXXHOCTH CPElbl HA POCT MHUKPOOPTAaHU3MOB M PACIPOCTPAHEHUE
UX B IIPUPOJE. Y CTOWYMBOCTD K BBICYIIMBAHUIO.

13.IIporiecc aMMOHM(UKAIIMK OPTAHUYECKUX a30TCOJIEPKALINX COCTUHEHUH, -
HaMHKa Tpolecca, BO30YIUTENH, 3HAUCHUE JUIsI XPAaHSHUSI TMHIIEBBIX MPOIYK-
TOB.

14 . MacnsiHokucioe OpoXKEeHHEe, XUMU3M, BO30OYIUTEIH.

15.Mopdonornyeckue 0COOEHHOCTH OaKTEpHii: Karcyna, GuMOpUu, MIIIH.

16.KryTuku Kak JJOKOMOTOpPHBIE OpraHoujbl Oaktepuil. CTpoeHne, XUMUYECKUn
COCTaB.

17.Tunsl TUTaHUS MUKPOOPTAaHU3MOB. XEMOOPTaHOTPO(PBI U UX POJIb B KPYTOBO-
pOTE BEILECTB.

18.YcBoeHue MOJEKYJISpHOrO a30Ta MUKPOOPraHU3MaMu: XHMHU3M U 3HAUCHUE
nporecca.

19.ITpucnocobieHns MUKpOOPTraHU3MOB K Pa3JIMYHBIM YCIIOBUSM CPEJIbl: Karcy-
Ja, Cropa, >KTyTUKH, CKOPOCTh Pa3MHOXKEHHI, aHTUOMOTHYECKasi aKTUBHOCTb.

20.Turnbl TUTaHUST MUKPOOPTraHU3MOB. DOTOCUHTES.

21.Turbl NTUTaHUS MUKPOOPTaHU3MOB. XE€MOCHHTES.

22.Ponb TemmepaTypbl OKpY>KaroIllel cpeabl Uil )KU3HEAEITeIbHOCTH MHUKpPOOP-
TaHU3MOB.

23.3HaueHue KUCIOTHOCTU CPEIbl ISl AKUZHEACATEIbHOCTH MUKPOOPTaHU3MOB.

24.Ponpb KHCIOpOaa I KUZHEACSATEIbHOCTH MUKPOOPTaHU3MOB.

25./lelicTBE XUMUYECKUX BEUIECTB HA MUKPOOPTaHU3MBI.

26.CBOOOTHOKUBYIIHE a30TPUKCATOPHI, UX MOPHO-PU3NOTIOTUYECKHUE OCOOCHHO-
CTH, 3HAYEHHUE B IPUPOJIE.

27.JIBuxeHue, pocT u pa3MHOXkeHHe 6akTepuil. CiocoObl KyJIbTUBUPOBAHUS Oak-
TEPUHU.
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28.Uctopust mukpoOuosorun kak Hayku. Hayunas nesrensHocts JI. [lacTepa, P.
Koxa.

29.YapTpacTpyKTypHbBIC Pa3aIndus MPOKAPUOT U SyKaPHUOT.

30.3nauenune pabor C. H. Bunorpanackoro u B. JI. OMensHCKOTO IS Pa3BUTHS
mukpo6ouonoruu. Otkpertus J. U. UBanosckoro u Y. . Meunukosa.

31.IIpouecc HuTpudUKaIu, BO30YIUTENIN, 3HAUCHHE.

32.bpoxenue u aprxanue. CXoaCTBa U Pa3INdHsl MPOIIECCOB.

33.CnopooOpa3oBanue y OakTepuii, cTaguu o0pa3oBaHUs SHIOCTOP.

34.CBolicTBa MOJIOUHOKHUCIIBIX OaKTEpHii, yUaCTBYIOIIMX B MOJYYECHUH CHUJIOCA.

35.IIponroHoBOKHKCTI0E OpOKEHNE, XUMU3M U BO30OYIUTEH TIpoliecca.

36.CpaBHUTENbHAS XapaKTEPUCTHKA a3pOOHOT0 U aHa3pPOOHOTO JbIXaHMUS.

37.Cnioco0bI MMOCTYTUICHUS MMUTATEIHHBIX BEIMIECTB B MUKPOOHYIO KIIETKY.

38.Turibl TpaHCIIOPTHBIX CUCTEM Y MUKPOOPTAHU3MOB.

39.00m1as XxapakTepUCTUKa KPYTOBOPOTa a30Ta B IPHUPOJIC.

40.0OcHOBHBIC MPUHIUIBI Ki1accuukanuu npokapuot. EcTecTBeHHass U HCKycC-
CTBEHHAsl CHCTEMAaTHKHU.

41.]lenenure BOAOPOCICH HA SKOJOTMYECKUE U TAKCOHOMHYECKUE rpymnmbl. [IpuH-
MBI BBIJICJICHUS KU3HEHHBIX (DOPM U YPOBHH IIUTOJIOTMUECKOM UM aHATOMO-
MOP(OJOTUYECKON OpraHU3allK Y IPEICTaBUTENICH X Pa3HbIX OTIEIOB.

42.AHa’poOHOE JpixaHue. 3HAUeHNE HUTPATHOTO U CYJIh()aTHOTO IbIXaHUS B KPY-
TOBOPOTE a30Ta U CEPHI.

43.Tunsl B3aNMOJICHCTBUS MUKPOOPTAaHIU3MOB M PACTCHHUIA.

44 Tluronnasma OakTepuaabHOM KIETKU. bakTepranbHbIN TeHOM.

45.1Tma3muapl. [luTonnasmMaTniecKre BKIIOUCHHUS.

46.B3auMOOTHOIIIEHUS MUKPOOPTaHW3MOB MEXIY COOOW M BBICIIUMHU OpTaHU3-
Mamu. CUMOMO3, aHTarOHU3M U JIpyTUe (GOPMBI.

47.Pa3zmepsl, POPMBI U CTPYKTYpHAsI OpraHu3aiusi OaKTepruaibHbIX KIETOK.

48.TlpaBuia pabOThl U TEXHUKHU OE30MACHOCTH MpU paboTe B MUKPOOHOJIOTH-
Yyeckaou aboparopum.

49.CBetoBol MHKpOcKomn (ycTpoilcTBO, mpuHLMI padoTel). IlpaBuna paboThl C
MMMMEPCUOHHOM CUCTEMOM MUKPOCKOTA.

50.00mas xapakTepucTuka mpoueccoB Opoxenus. Iyt cOpaxkuBaHusi yrieBo-
JIOB.

51.CxoncTBa U pa3nuuus YHEPreTUYECKUX MPOIIECCOB MUKPOOHOU KieTku (Opo-
JKEHUSI U IbIXaHUS).

52.0xkucneHue yrieBo0B A0 JUMOHHOM U APYTUX OPraHUYECKUX KUCIIOT.

53.®a3pl pocTa OGakTepuii B EPHOIUYECKON KyabType. PocT OGakTepuii B Hempe-
PBIBHOM KYJIBTYpE.

54.CrniuptoBoe Oposkenue. buomornmueckoe u mpakTudeckoe 3HadeHue 3¢dexTa
[Tacrepa.

55.@epmenTsl Oaktepuil. Ponb okcupopenykras v ruaposia3 B JKU3HEIEATEIbHO-
CTH MUKPOOHOM KJIETKH.
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56.PacmpocTpaneHre MHUKpOOPraHU3MOB B Ouocdepe. Ydactue MHKPOOpPraHH3-
MOB B KPYyTOBOPOTaX BEIECTB B IPUPO/IE.

57.CTpoeHune u XMMUYECKUH COCTaB KIETOYHOU CTEHKHU OaKTepuil, ee QyHKIIHH.

58.Cdepomiactsl, mpoTormiacTsl, L-popmbl 6akTepuid.

59.0T1HOIIEHNE MUKPOOPTraHU3MOB K TeMIiepaType. TemnepaTypHble pesKUMBbI IS
Pa3IUYHBIX (PU3UOJOTUYECKUX TPYIIT MUKPOOPTaHU3MOB.

60. UMMoOuIM3anys MUHEPaILHOTO a30Ta B TIOYBE MUKPOOPTaHU3MaMHU.

61.®usnonoruyeckas poyib a30Ta U UICTOYHUKHU a30Ta JJI1 MUKPOOPTaHU3MOB.

62.Tunsl aHa’POOHOTO ABIXaHHS Y MUKPOOPTaHHW3MOB: CyMMapHbIE ypaBHEHHUS,
BO30yAUTEINH, 3HaYCHUE.

63.'eTepodepMeHTaTUBHOE MOJIOUHOKHUCIIOE OpOXKEHUE, BO3OYAUTENN, XUMHU3M,
3HAa4YeHHE B MUIIEBOW MPOMBIIIIICHHOCTH.

64.I1utaTenpHble Cpeapl A1 MUKPOOPTaHU3MOB, UX KilacCU(UKAIMs, TPUTOTOB-
JeHue, TpeOOBaHMsI, IPEABABISIEMBIC K MUTATEIBHBIM CpEIaMm.

65.CnopooOpa3oBanue y OakTepuii. 3HaUCHHUE CIIOPOOOpa30oBaHUS sl OAKTEPHiA
U TpuOOB.

66.Tunsl TuTaHusi MUKPOOPraHu3MoB. DPoToaBTOTPOPHS.

67.Turbl TUTaHUST MUKPOOPTaHU3MOB. XEMOaBTOTpODUs.

68.OTHoOILIEHNE MUKPOOPTAaHU3MOB K TeMIIEpaType, BO3ACHCTBHE BHICOKHX U HU3-
KHUX TeMIIepaTyp.

69.Bo3zeiicTBHE HAa MUKPOOPTAaHU3MBI JIYYHCTON SHEPTHUU.

70.BozneiicTBue Ha MHUKPOOPTaHM3MBl XMMHUYECKUX BEIIECTB. baKTepUIMAbI |
0aKTepHOCTATHUKH.

71.MexaHu3M JIeWCTBUS HA MUKPOOPTaHU3MbI aHTHOUOTHKOB.

72 .MukpoOHOIOTUYECKUE TIPOIECCH MTPH CHIIOCOBAHUU KOPMOB. Y CJIOBHUS TOJY-
YEHUsI CUJI0Ca XOPOLIETO KauecTBa.

73.KoHCTUTYTHUBHBIE ¥ UHAYIMOEIbHBIE (epMeHThl. Jlokanu3amus (GepMeHTOB B
MUKpPOOHOM KIIETKE.

74 KOHKYypEeHTHbIE U acCOIMAaTHUBHbIE B3aUMOOTHOLICHHUS MEXIy MHUKPOOpPTaHU3-
MaMH.

75.bpoxenusi, Bei3biBaeMbie OakTepusimu poaa Clostridium. 3HaueHue B mpupoe
Y HAPOJTHOM XO3SIHCTBE.

76.®a3b1 pocTa OakTepuil B MepuogUYECcKon KynbType. Poct Gaktepuii B Hemnpe-
PBIBHOM KYJIBTYpE.

77.0xucnenre MUKpoopranuzMamu xupa. Bo3oyaurenu, pepMeHTI.

78.CuMOnoTHYECKHE U aHTAarOHUCTUYECKUE B3aUMOOTHOILLIEHUS MEXIY MHKPOOP-
raHu3MaMu. 3Ha4€HUE B CEJIbCKOM XO3sIIICTBE U MEUIIMHE.

79.11lyTn monydyeHus MUPOBUHOTPATIHON KUCIOTHI Y MUKPOOPTaHU3MOB. DHepre-
TUYECKHUI BBIUTPBHIII B PE3yJIbTATE 3TUX MPOLIECCOB.

80./IBmxenue 6akTepuil. Buabl Takcuca.

81.KneTounsie cTpyKTypbl OakTepuil. 3HaUeHUE U (PYHKIIMH KarCybl.
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82.CtpoeHre KIETOYHOM CTEHKH TPAMIIONIOXHUTEIBHBIX M TPaMOTPHUIATEIbHBIX
OaKTepHil.

83.3HavyeHue u PyHKIUU [IUTOIIA3MATHYECKOM MeMOpaHbl OaKTepUH.

84.®umOpuu 1 Ui y 6aKTepuil.

85.0kucnenue 1emoa03el. Bo3dyaurenu, 3HaueHue mnpoiiecca.

86.BiMsiHMEe KUCIOTHOCTH CPeJibl Ha Pa3BUTHE MUKPOOPTaHU3MOB.

87.YnprpacTpyKkTypa OakTepHanbHON KIETKH. Paznuuus B CTPOEHUM KIETOK JY-
KapuoT U MPOKAPHUOT.

88.Croco0bl mosyueHus: MHKPOOpPTaHM3MaMH SHEPTruu: OpOoXKeHHE, AbIXaHue,
aHa’proOHoe apixanue. 3Hauenne ATD s KuzHeneaTenbHOCTH MUKPOOHOU
KJIETKH U CIIOCOOBI €€ 00pa3oBaHus.

89.0kwucieHne dTUIOBOTO CIUPTA 10 YKCYCHOM KHCIOTHI. 3HAYCHHE TSl TTHIIE-
BBIX ITPOU3BO/ICTB.

90.KuzneHnnbie (popMbl y TUIIAMHUKOB U UX CHCTEMaTH4eckoe 3HadeHue. Jlnxe-
HU3MPOBAHHBIE KJACChl W OCHOBHBIC MOPAIKA CyMYaThiX M Oa3uauaIbHBIX
rpuboB

91.IIpenmMert u 3a1a4u IMMYHOJIOTUA

92 . Undexuus. Buast undexuu. [laToreHHOCTh 1 BUPYJICHTHOCTH MUKPOOOB

93.UudeknnonHas 00Je3Hb

94 NmmynHast cuctema u ee pyHkimn. LlenTpanbubie 1 nepudeprudeckie OpraHsl
VMMYHHOU CHCTEMBI

95. UMMyHHUTET, €0 KilaccuUuKaIus

96.Ummynuter. Bunbl uMMyHUTETA

97. ®opMbl UMMYHHOTO OTBETA

98. Anneprus, aHTUTEHBI U aHTUTETA

99. EcrecTBeHHAs pe3UCTECHTHOCTh MaKpOOPTaHU3Ma

100. Hecneuuduueckue GpakTopsl MPOTUBOMUKPOOHOM 3aIUTHI

101. NMMyHOIMAarHOCTHKA, UMMYHOTEpaIvs, UMMYHOTIPO(DUITAKTUKA

102. buoxumuyeckre cBOMCTBA MUKPOOPTAHU3MOB (CaxapOIUTHIECKUE, MPO-
TEOJIMTHYECKHUE i TEMOJIUTHYCCKHC)

103. Cepoiornueckue peakiuu. Peakius npenunuranuu

104. Ceponoruueckue peakiuu. Peakius arriiroTHHaLUK, €€ MOIU(PUKAIIIU

105. Ceponoruueckue peakiuu. Peakius cBsi3bIBaHUSI KOMILUIEMEHTA

106. MeTton (ryopectiupyronmx aHTUTEN.

107. NMMmyHOGMEpMEHTHBIN aHaU3.

108. Bo30Oyautenu kiocTpumno3oB (3MKapa, HEKpOOaKTepro3a, CTOJOHSKA,
O6oTynH3Ma)

109. Hecnenuduueckue daktophl 3ammThl opranuzma. Cnenuduaeckue dax-
TOPBI 3alUTHI OPTaHU3MA.

110. daronuTo3, XapaKTepUCTHKA Tpoliecca, 3Tamnbl (aronurosza. Buasl da-
TOIMTO3a: 3aBEPIICHHBIN U HE3aBEPILICHHbIN

111. daronuTo3, XapaKTeprucTUKa mporecca. AKTUBATOPHI (HaromuTosa.
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112. Cucrtema komruiemMeHTa. OyHKIIUH.

113. Wntepdeponnl. Knaccudukanus. 3nauenne nHTEpHEpOHOB.

114. ®opMbl HUMMYHHOTO 0TBeTa. Da3bl HUMMYHHOT'O OTBETA.

115. Crenu¢puyeckuii ”MMYHHBIN 0TBeT. D(PeKTOopHBIE MEXaHU3MBI MIPOTHU-
BOMH(DEKIIMOHHON 3aIlIUTHI.

116. KiieTounble *UMMYyHHBIE PEaKIIUH.

117. AHTHUTE€Hbl MUKPOOPTaHHU3MOB.

118. AHTHTENA, UX TpUpoJa U GyHKIMH. AHTUTENIa, UMMYHOTJIOOYJIUHBI, MO-
JeKyJIApHbIE 0COOCHHOCTH CTPYKTYPHOU OpraHu3aIii U QyHKIUH.

1109. MexaHu3M B3auMOJICHCTBUSI aHTUTENA C AaHTUTECHOM.

120. Oco0eHHOCTH UMMYHUTETA IIPU BUPYCHBIX, TPUOKOBBIX, OaKTepUATBHBIX

Y IPOTO30MHBIX UH(DEKIUAX.

6.3 Onucanue mokasarejieil H KpUTEepHeB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJ OlleHMBAHUSA

6.3.1 OueHoYHBIE CPeICTBA TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH

OneHka 3HaHUM CTYyAEHTOB IIPOBOJAMUTCS IO CIEAYIOIIMM KPUTEPHUSAM:

OLIEHKA «OTJIMYHO) BBICTABISIETCS CTYACHTY, €CIIH TEOPETHUECKOE COICPKAHUE
JTUCUUIUIMHBI OCBOEHO MOJTHOCTHIO, 0€3 Mpo0esioB, HE0OOX0AUMbIE TPAKTUUECKUE
HaBBIKH Pa0OTHI C OCBOEHHBIM MaTepHaIoM C(hOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE
IporpaMMoil 00y4yeHus yueOHble 3a/1aHus BBITIOJIHEHbI, KAYECTBO UX BBITOJIHEHUS
OLICHEHO Ha OTIIMYHO;

OLICHKA «XOPOLI0» BBICTABJISAETCS CTYJICHTY, €CJIM TEOPETUYECKOE COJIEpKAHUE Ky P-
ca OCBOEHO MOJHOCTBIO, O€3 P0o0OesIoB, HEKOTOPhIE MPAKTUYECKHE HaBBIKU PaOOTHI C
OCBOEHHBIM MaTepHagoM c(hopMHpOBaHbI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE
IporpaMMoil 00ydeHus yueOHbI€ 3a/1aHus BBIMOJIHEHbI, KAY€CTBO BBIOJIHEHUS HU
OJIHOTO U3 HUX HE OLIEHEHO yJOBJIETBOPUTEIBbHO, HEKOTOPHIE BUABI 3a/IaHUI BBITIOJ-
HEHEI C OIINOKAMU;

OII€HKA «y/I0BJIETBOPUTEJIbHO)» BbICTABISIETCA CTYACHTY, €CJIM TEOPETHUECKOE CO-
Jiep’KaHie Kypca OCBOCHO YaCTHYHO, HO MPOOEIIbl HE HOCAT CYIIECTBEHHOI'O XapaK-
Tepa, HEOOXOUMbIE MPAKTUUECKUE HABBIKM PAaOOThI C OCBOEHHBIM MATEPUATIOM B OC-
HOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOi 00yUYeHUS
y4eOHBIX 3aJaHUI BBITIOJHEHBI, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHUH, BO3MOXKHO,
CoJIepIKaT OITHOKH,

OLICHKA «HEeYJA0BJIETBOPUTEJIbHO0)» BbICTABIISIETCS CTYIEHTY, €CIIU TEOPETUUECKOE
coJIep>KaHUE Kypca OCBOEHO YaCTMYHO, HEOOXOJUMbIE TPAKTHUECKHUE HABBIKU pabo-
ThI HE CPOPMHUPOBAHBI, OOJBITUHCTBO MPETYCMOTPEHHBIX MPOTPAMMON O0YUICHUS
y4eOHBIX 33JaHUI HE BBITOJIHEHO, TUOO0 Ka4eCTBO UX BHIIIOJHEHHS OLIEHEHO HEYO0-
BJICTBOPUTEIIBHO;

IIPU IONOJIHUTEIHLHON CaMOCTOSTEILHOM paboTe HaJl MaTEPUATIOM Kypca BO3MOKHO
MOBBIIICHUE KAYe€CTBA BHIMOJHEHUS YU€OHbIX 3aIaHUM.
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7. YueOHO-MeTOAM4YECKOE U HH(POPMAIMOHHOE O0ecniedeHue TUCHUILTHHBI
7.10cHoBHas IUTEpaTypa

. EmueB, B.T. MukpoOuonorus : yueOHuk qis1 By3oB/ B.T. Ewmies,
E. H. Mumyctun. — 8-e u3n., ucnp. u non. — Mocksa : M3narensctBo FOpaiir,
2024, — 428 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-06081-2. —
Tekct : anmexkTponHblid // Obpa3oBatensHas 1iaTdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/510779

. Hetpycos, A. 1. MukpoOuonorus: Teopus u mpakTuka B 2 4. Yactb 1 : yueOHUK
s By3oB/ A. W. Herpycos, U. b. KoroBa. — Mocksa : M3znarensctBo FOpaiiT,
2024. — 315c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-03805-7. —
TekcT : anmekTponHbiid // OOpazoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510995

. Hetrpycos, A. 1. MukpoOuosiorusi: Teopus U npakTuka B 2 4. HacTtp 2 : yueOHUK
st By3oB/ A. U. Herpycos, U. b. KoroBa. — Mocksa : U3natensctBo FOpaiiT,
2024. — 332 c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-03806-4. —
Teker : anexTponHsblil // OOpa3zoBarensHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/512707

. Omenstackuii, B. JI. Kpatkuit kypc oOmied W IMOYBEHHOW MHUKpPOOHOIOTHH /
B. JI. Omensackuii. — Mocksa : U3natensctBo FOpaiit, 2024. — 173 ¢c. — (A=-
tosiorust Mpicin). — ISBN 978-5-534-11338-9. — Tekct : anexrponnsiit // Obpa-
3oBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518230

. T'ocmanos, P. I'. MukpoOuonorus u uMMmyHosorus : ydeOHoe mnocooue / P. T

['ocmanoB, A. . UoparnmoBa, A. K. lN'amnymuma. — 2-e 3., nepepad. u 101, —
Cankr-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-8114-1440-6. —
Tekcr : anekTpoHHbIN / Jlanb : snekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211310

. Homrux, B.T. OcHOBEl HMMYHONATOJOTHH : y4eOHOE MMOCOOHE [Isi BY30B /
B. T. Honrux, A. H.3omotoB. — MockBa : M3garensctBo HOpaiit, 2024. —
248 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-09294-3. — Tekcr : amek-
TpoHHBIM // OOpaszoBatenbHas 1miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516736

. MuxkpoOuonorus : yueOHoe nocoodue st By30B / P. I'. 'ocmanos, A. K. I'anuyn-
auH, A. X. Bonkos, A. U. U6parumoBa. — 4-¢ usn., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 ¢. — ISBN 978-5-8114-8107-1. — TekcT : 31meKTpoHHBI# //
Jlaub : AIIEKTPOHHO-OUOIMOTEeUHAs cucTeMa. — URL:

https://e.lanbook.com/book/171851
. Mukpobuonorus u uMMmyHoJorus : yuedHoe nocodue / M. B. Crruena, O. JI. Kap-

tamosa, M. B. Casuna, T. M. IlamkoBa. — OpenOypr : OpenOyprckuii 'AY,
2022. — 140 c. — ISBN 978-5-6047813-4-0. — Texkcrt : sneKkTpoHHbIl // JIaHb :
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/311930 (mara obpamenus: 19.06.2024). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TMOJIH30BATEIICH.
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9. Mukpobuosnorus u UMMyHosorus: yuebHoe nocooue / P. T. Mannamnosa ; Poc-
CUICKHI TocyaapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA umenun K. A. Tu-
Mups3eBa, GakynbTET NOYBOBEACHNUS, ATPOXUMHUU U HKOJIOTHH. - MockBa : PI'AY-
MCXA, 2015. - 76 c. : Tabn. - bubmuorp.: c. 76.

10. Denopenxo, U. C. Mukpobuosiorust 1 uMMyHosorus : yaeonoe nocooue / 1. C.
®enopenko, C. II. [lepepsankuna, E. A. XapnamoBa. — Bousrorpan : Boarorpaa-
ckuii I'AY, 2017. — 100 c.— Texkcr : anekTpoHHbIl // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/100803

11.®Dupcos, I'. M. Bupycomorus : yuebHoe mocodue / I'. M. ®upcoB. — Bonrorpar :
Bonrorpanckuit 'AY, 2016. — 132 ¢. — Tekcr : snexTpoHHbIi // JlaHb : dek-
TpoHHO-OMOMMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/100790

12.Mlamupo, . C. Mukpobuomorus : yaeoHoe mocooue ais cro / S. C. Illamupo. —
5-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 ¢. — ISBN 978-5-
8114-9457-6. — TekcT : aneKTpoHHbIN // JlaHb : 3JIeKTpOHHO-OUOIMOTEUHAs CH-
crema. — URL.: https://e.lanbook.com/book/195466.

7.2 JlonoJIHUTEJIbHAS JINTEPATypa

1 Bupyconorus u ouorexHosorus : yueOnuk / P. B. benoycosa, E. U. fpeiruna, U.
B. TpetwsikoBa [u ap.]. — 3-e usn., crep. — Cankr-IletepOypr : Jlans, 2018. —
220 c.— ISBN 978-5-8114-2266-1. — TekcT : anexkTpoHHbBIN // JlaHb : d5IeK-
TpoHHO-OnOmoTeuynas cucrema. — URL: https://e.lanbook.com/book/103898

2 T'yceB M.B., Muxkpo6uomnorusi / M.B. I'yces, J.LA. MuneeBa— M.: Academia,
2010.-464 c., 461 c.

3 MannanoBa P.T. Mukpo6uonoruss u ummyHnosnorusi. [Ipaktukym. -M.: T'eotap-
Menua - 2013.-540 c.
4 MannamnoBa P.T. MukpoOuonoruss u mukonorusi (Oco0o ornacHbie MHGEKIIMOH-

HbIE 00JIE3HU, MUKO3bI 1 MUKOTOKCUKO3b1)- M.: IIpocnekt .- 2018.- 384 ¢

5 Mannanosa P.T. MukpoOuoiorus, MUKOJIOTHS U OCHOBBI UMMYyHoioruu. (Camo-
KOHTPOJIb 3HAaHUM, TECTUPOBAHUE CTYACHTORB). YueOHOoe ocodue.- M.: [IpocnekT,
2022.-359 c.

6 MannanoBa P.T. MukpoOuonorusi, MUKOJIOTHSI 1 OCHOBBI UMMYHOJIOTHH. Y4eO-
HUK.- M.: [Ipocnexr, 2024.-616 c.

7 MukpoOHOIOTHS U UMMYHOJIOTHUS JUIsI BBIMOJIHEHUSI CAMOCTOSITENIHOM paboThI :
yueOHoe nmocodbue / P. T. Mannamnosa ; Poccuiickuii rocy1apcTBEHHBIN arpapHbIi
yauBepcuteT - MCXA umenu K. A. TumupszeBa (Mocksa). - Mockpa: PITAY-
MCXA nm. K. A. Tumupssesa, 2012. - 127 c.

8 MukpoOHOIOTHs U UMMYHOJIOTHS: YyueOHO-MeToandYeckoe nocoodue / Poccuiickuii
rocygapcTBeHHbli arpapHbiii yHuBepcurer - MCXA umenu K. A. TumupszeBa
(Mockgsa), Kadenpa mukpoOuonoruun u umMMmyHosoruu ; coct. P. T. Mannanosa. -
Mocksa : PTAY-MCXA um. K. A. Tumupssesa, 2011. - 75 c.
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9 Mukpo6buonorus. [Ipaktukym : yueonuk. Pekomengosano YMO PAE no knaccu-
YECKOMY YHUBEPCUTETCKOMY U TEXHUYECKOMY 00pa30BaHHUIO B KaUeCTBE yUCOHH-
Ka Ui CTYJICHTOB BBICIINX yUEOHBIX 3aBEACHUN, 00yUaIOIIUXCS M0 HAMPABICHUIO
noarotoBku 36.04.01 u 36.03.01 "BerepunapHo-canutapHas skcreptusa" / P.
T. Mannanosa. - Mocksa: I[Ipocnekr, 2019. - 440 c.

10 MuxkpoOuosnorusi: yueOHuK Jj1s cTy . By30B 1o criett. 311200 / O. JI. Cunopenko
[1 mp.]. - M. : UTHOPA-M, 2005. - 285[1] c.

11 OnpenenuTenb NaTOreHHBIX U YCIOBHO MaToreHHbix rpuoos [Tekcer] / 1. CaTToH,
A. ®oteprwiui, M. Punansauy; I[ep. ¢ anri. K. JI. Tapacosa, }O. H. KoBanesa, noa
pen. U. P. JlopoxkoBoi. - M. : Mup, 2001. - 468 c.

12 Kopoctenéra, JI. A. OCHOBBI 3KOJIOTUM MHKPOOPTAHU3MOB : ydeOHOE mocobue /
JI. A. Kopoctenéra, A. I'. KomaeB. — Caunkr-IlerepOypr : Jlans, 2022. — 240 c.
— ISBN 978-5-8114-1400-0. — Texkct : amekTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/211103

13 OmnpenenuTenb MATOTEHHBIX U YCIOBHO MaToreHHbIX rpubdoB [Tekct] / JI. Carrow,
A. ®oteprui, M. Punansau; I[ep. ¢ anri. K. JI. Tapacosa, FO. H. KoBanesa, noa
pen. . P. JlopoxxkoBoii. - M. : Mup, 2001. - 468 c. : wi. - bubmuorp.: c. 447-
450.- CrnoBapb TepMUHOB: C.451-454.-Yka3. naTuH. Ha3BaHuM rpuodoB: c.457-463.
- [lep. u3n. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill,
M. G. Rinaldi.

14 Tlandwunosa, O. ®. duznonorus pacTeHU ¢ OCHOBAMH MHUKPOOUOJIOTHH : y4eO-
HUK U NpakTukyMm Jijst By30B / O. @. Ilandwunosa, H. B. [TunbmumkoBa. — 2-¢ usm.,
ucrnp. — Mocksa : U3narensctBo FOpaiit, 2024. — 183 c. — (Briciiee obpazo-
BaHue). — ISBN 978-5-534-15812-0. — TekcT : anekTpoHHbli // OOpa3zoBaTeb-
Has mardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/509813

15 ®dapuues, A. T. [TouBennas mukpoouosnorus / A. T. @apuues, A. X. Ko3sbipes, A.
A. CabanoBa. — Cankr-IletepOypr : Jlans, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — TekcT : 27eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOJIMOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/260831

7.3 MeTtoanueckue yKa3aHusl, peKOMEHJAlMNU U APyrue MaTepuajbl K 3aHATHAM
1. PaGouas TeTpaap I MPAKTHYSCKUX 3aHATHH MO TUCHHUILTHHE « MHUKpOOHOIIO-

TUSl C OCHOBaMH UMMYHoOIorun». M.: LleHTp onepaTtuBHO# onurpadguu
PTAY-MCXA umenu K. A. Tumupsszena, 2024.

2. Tenmnep E.3., llunsuukosa B.K., ITepeBepsena I'.1. [IpakTrky™m 1o MUKpPO-
ouosioruu. M.: Jlpoda, 2005.-256 c.

3. IInemakona, B. 1. Mukpo6uosorus : yueonoe nocodue / B. W. ITnemaxosa, H.
A. Jlemena, T. U. Jlopenrens. — Omck : Omckuii ['AY, 2019. — 75 ¢c. —
ISBN 978-5-89764-826-9. — TekcT : a5eKTpoHHbIH // JIaHb : 2JIeKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/126624

4. TlpakTukym 1o obuei MukpoOuosoruu : yueonoe nocoodue / JI. C. Mymtosa-

toBa, O. C. XKnanosa, O. I1. boukapeBa, A. B. I'puityTta ; noa pegakiueid M. P.
Kapmnogoii. — Tomck : Cu6I'MYVY, 2016. — 213 ¢. — TeKcT : 2IeKTpOHHBIH //
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Jlans : anekTpoHHO-OnbMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/105938

7.4 HopmaTuBHBIE IPABOBbIE AKTHI

1.

3.
4.
S.

[Tpu npoBeneHnn MPaKTUYECKUX PabOT HEOOXOIUMO CTPOTO COOJIIOIATh Mpa-
BUJIA TEXHUKHU 0€30MacHOCTH MPpU padoTe B MUKPOOUOIOTHYECKOi Jlabopato-
pHUH, YKa3aHUs MpernoaaBaTesei u 1abopaHToB KadeIphl.

CII 1.3.2322-08 bezonacHOCTh pabOThl ¢ MUKPOOPTaHU3MaMH 3 - 4 rpymi ma-
TOT€HHOCTH (OMACHOCTH) M BO30YIUTEISIMU TTapa3uTapHbIX Oose3Hen

®I'OC BO no nanpasnennto 35.03.03 Arpoxumusi 1 arpornoyBOBEICHUE
OITOIT BO no nanpasienuto 35.03.03 ArpoxumMust 1 arporno4BOBE/ICHHUE
VYuebnsiit ian no HanpasiaeHuto 35.03.03 ArpoxuMus U arponoYBOBECHUE

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«I/IHTepHeT», HCOﬁXOHI’IMbIX AJIF OCBOCHHUSA JUCIHMUIIIIMHBI «MHKpOﬁI/IOHOFI/Iﬂ C

N =

B

O0CHOBAMHA UMMYHOJIOTHHW>

On-line ouGmmoreka http://www.bestlibrary.ru. Jloctyn He orpaHudeH
Hayunast 6ubnrorexa MI'Y http://www.lib.msu.su. Jloctyn He orpaHn4eH
l'ocynapcTtBeHHass myOnMuHas Hay4dHO—TeXHHUUeckas Oubnamorexka Poccum
http://www.vavilon.ru/. loctyn He orpaHuyeH
DrekTpoHHbIe cioBapu http://www.edic.ru. JlocTym He orpaHUYCH.
CobOcTBeHHas 3neKkTpoHHas O0ubamoTeka. CBUAETENBLCTBO O perucrpauuu JP
Ne 20163 oT 03.06.2014 r. Hoctyn HE OTPaHUYEH.
http://pgsha.ru/web/generalinfo/library/elib/
Cucrema 'TAPAHT: »31€eKTpOHHBIN NMEPUOJUYECKUN CIIPABOYHHUK [DIEKTPOH-
HBIN pecypc]. — Daektp.aan. (7162 Mo6: 887 970 nokymenToB). — [b.u., 199 -]
(HdoroBop Ne746 ot 01 staBapst 2014 r.); Cpok He orpanudeH. Jloctyn u3 Kop-
IIyCOB aKaJIEMHH.
ObC u3narensckoro neHTpa «JIanp» - «BeTepuHapus U CEIbCKOE XO35KUCTBOY,
«JlecHoe x03s11cTBO U JeconH)enepHoe aenoy», (Kourpakr Ne84/16 -EJf ot 07
HOs10ps 2016 r.);«HxkeHepHO-TexHUYeCKue Haykn», «MHpopmarukay, «Tex-
HoJsioruu nunieBbix mpou3BoAcTB» (Kontpakt Nel3/17-EJl ot 10 ampens 2017
r.). http://e.lanbook.com/ JTocTym He orpaHUvEH.
DnekTpoHHO-6ubmmoreunas cucrema «OBC FOPAWT www.biblio-online.ru
(Kontpakt Ne07/17 —EJ] ot 30 mapta 2017 r.). locTyn He orpaHu4eH
WznarensctBo FOpaiiT-Mocksa urait.ru loctyn He orpanuucH

8.1 UudopmanmoHHbIe TEXHOJIOTHH

1. Dnextponnsle yueOHUKU. 2. TexHomoruum mynbTuMmenua. 3. Texnomoruu

WuTtepHeT (3JIeKTpOHHAs TI0YTa, AJIEKTPOHHBIE OMOIMOTEKH, JIEKTPOHHBIC Oa3bl JaH-
HBIX).

I[J'IH HHBAJIMAOB W JIMI C OrpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbSI OCBOCHHC

,HaHHOﬁ JUCITUITIINHBI (MO,Z[YJI}I) MOJKET OBITh OCYCCTBIICHO YaCTHUYHO C UCIIOJIb30-
BaHUEM JUCTAHIIMOHHBIX O6p8,30BaTCJIBHBIX TEXHOJIOT UM CJI&fII[-HpﬁSCHTaHI/Iﬁ JICK-
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IIMOHHBIX 3aHATUA, MaTEpPHAIbl I CaMOCTOSTEIBHONH pabOThl M KOHTPOIHHO-
W3MEPUTETHHBIC MaTEpUAJIBL.
8.2 IlporpamMHoOe obecneyenmne

1. Onepammonnas cuctema MS Windows XP 2. Onepanmonnas cucrema MS
Windows 7 3. Onepannonnas cucrema MS Windows 8 Prof 4. Oneparnonnas cu-
crema MS Windows 10 Prof 5. [laker odpucubix npunoxenuit MS Office 2007 6.
[TakeT oducHbix npunoxkenuit MS Office 2013 7. [TakeT nporpamm ajisi IpocMoOTpa,
nevaTy dJIeKTPOHHBIX myOnmkanuii Acrobat Reader 8. IlpuxiagHoe mporpammHoe
obecrieueHre I MPOCMOTpa 3JEKTPOHHBIX AokyMmeHToB Foxit Reader 9. CBoGon-
HBIN (ailJIOBBIN apXUBATOP C BRICOKOH CTENEHBIO CXKATHS JAHHBIX 7-ZIp

8.3 CneunaJu3upoBaHHOE NPOrPaMMHOe odecnieyeHmne

1. KommnbroTepHasi cipaBouHas mpaBoBasi cuctema KoHcynbTanT + (Oecruiat-
Hasl OHJIalH-Bepcus it oOydeHus) 2. CucteMa aBTOMAaTU3UPOBAHHOTO MPOEKTUPO-
BaHus u yepuyeHus Autocad for Students 3. Cucrema TpexXMEepHOTO MOJECIUPOBAHUS
netaneit Komnac 3D Yuebnas Bepcus i CTyI€HTOB

8.4 IlporpammHoe o0ecrnieyeHue JJIsl JHUI ¢ OTPAHHUYEHHBIMH
BO3MOKHOCTSIMH

1. DKpaHHas Jyna B ONEpPalMOHHBIX cucTeMax JuHeku MS Windows 8.
DOKpaHHBIA JUKTOP B OMEpalMOHHBIX cucteMax juHeiiku MS Windows 8. becruiat-
Has nporpamma s3kpanHoro aocrtyna NVDA

8.5 ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE M MOUCKOBbIE CHCTEMbI

1.  Wikipedia.org

2 microbiologu.ru — mounckoBas cucTema 1Mo MUKpOOHOJIOTHH.

3. SmMikro.ru — mouckoBasi CUCTeMa 10 CAHUTAPHOU MUKPOOUOJIOTHH

4 ba3el maHHbBIX, HHOOPMAIIMOHHO — CTIPABOYHBIC W ITOUCKOBBIE CHCTEMBI:
AIEKTPOHHO- OMOIMOTeYHas cucteMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a gaHHBIX 110 001l MUKPOOHOIOTHH.

6.  Www.SMIKro.ru — morckoBasi CMCTEMa 0 CAHUTAPHOH MHUKPOOHOJIOTHH.

http://window.edu.ru — moctym kK 00pa3zoBaTeabHBIM pecypcaM « EmuHOe OKHOY.

9. Onncanue MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM JIJIsI
OCyIIeCTBJIEHHSI 00Pa30BaTEJIHLHOI0 MPOIecca Mo AUCHHUIINHE
«MuKpoOOHOJIOTHS C OCHOBAMYU HMMYHOJIOT UM

JIst IEKIMOHHOTO Kypca HEe0OXOoJuMa KOMIBIOTEpHAsI TEXHHKA C MYJIbTHME-
UAHBIM 00€CTIEUEHHEM.

Jlnst mpoBenenust 1abopaTOPHOTO MPAKTHUKyMa O TUCHUIIINHE «MukpoOuo-
JIOTHS ¢ OCHOBAaMHU MMMYHOJIOTHH» HE0OXoauMa JIabopaTopwsi, OCHAI[EHHAs Ta30- U
BOJIONIPOBOJIOM, BeHTWIIALIMEH, Y D-TaMnaMu U CTEPUIN3ALUU TOMEIICHUN, JTaMHU-
HapaMu U MUKPOOHMOJIOTHYECKUMH OOKCaMH, CTEPHIIM3AIMOHHOW TEXHHKOW (aBTO-
KJIaBbl, CTEPWIM3AIMOHHBIC IMKadbl), TEPMOCTATAMH, AHAIPOCTATAMHU, CBETOBBHIMU
MUKpOCKOTIaMH, XpoMmartorpadamu, pH-merpamu, mieiikepamu, BOJASHBIMH OaHSIMH,
TECT-CUCTEMaMHU JJIsl UJACHTU(PHUKAIIMKM MUKPOOPTaHU3MOB, JaOOPaTOPHOM MOCY/IOH,
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MOCY/IOMOE€YHOM MAIIUHOW, TUCTUIIISTOPOM, XOJOAWIbHUKAMU JJIsI XPAHEHUS KOJI-
JIEKIIMA MUKPOOPTaHU3MOB M 00Opa3IOB U HEOOXOIUMBIMU PEAKTUBAMU IS TIPUTO-
TOBJICHUSI TUTATEIBHBIX Cpell, HAOOPOM KpacHuTelield, KOMITBIOTEpHAs TEXHUKa C
MYJIBTHMEIUHHBIM oOecrieueHneM. Kpome 3Toro, He0OXoaumMa KOJUICKIHS KYJIbTYp
MUKPOOPIaHU3MOB U KOMITbIOTEPHAsI TEXHUKA C MYJIbTUMEIUMHBIM 00ECIICUCHUEM.

Tabmuua 7

CBenenust 00 00eCne4eHHOCTH CIIENNAIU3UPOBAHHBIMHU AYIUTOPHUSAMH,
Ka0MHeTamu, JJabopaTopusiMmmu

HanMeHOBaHMe CHENHUATBHBIX [OMe-
IeHNii ¥ MOMeIeHNH JJIs CAaMOCTOSI-
TeJIbHOM padoThl (9 yueOHOro Kopmyca,
Ne228, 229, 231 ayauropuu)

OCHAIIIEHHOCTH CHENHNAJILHBIX IOMEIEeHHI 1 I10-
MeIleHUH )il CAMOCTOSITe/IbHOM padoThI**

1

2

Kopm. Ne 9, ayn. 228

1. Mukpockom JIOMO 4 mt. (MuB. Ne 553890/16,
HuB. Ne 553890/17, UuB. Ne 553890/18, MuB. Ne
553890/19).

2. Muxkpockon «AxkBenon» 15 mt. (MuB. Ne
558457/29, uB. Ne 558457/30, uB. Ne 558457/31,
HuB. Ne 558457/32, uB. Ne 558457/33, uB. Ne
558457/34, uB. Ne 558457/35, uB. Ne 558457/36,
HuB. Ne 558457/37, us. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
HuB. No 558457/42, iuB. Ne 558457/43).

3. Tepmocrar 6nonoruueckuit BD 115 2 mt. (UHB.
No 558444/4, Viu. Ne 558444/5).

4. Becol Texuudeckue ekTporHbie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/3).

5. MukpoOmnosoruueckuii mpoOo0TOOPHUK BO3AyXa
[TV 16 1 mr. (558453/1).

6. BormsokHo# mkad 1 mr. (MuB. Ne 558626/2).

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

8. llIxad mast xpanenust peaktuBoB 1 wt. (MHB. Ne
558623/4).

9. Crynpsa 13 mr.

10. Cronsr 15 mT.

Kopm. Ne 9, ayn. 229

1. Mukpockor JIOMO 10 mrr. (MuB. Ne 553890/5,
WuB. Ne 553890/6, NuB. Ne 553890/7, NHB. Ne
553890/8, MuB. Ne 553890/9, 1uB. Ne 553890/10,
WuB. Ne 553890/11, uB. Ne 553890/12, NHB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Muxkpockon «AxBenon» 14 mt. (UuB. Ne
558457/15, uB. Ne 558457/16, IuB. Ne 558457/17,
WuB. Ne 558457/18, IuB. Ne 558457/19, uB. Ne
558457/20, 1uB. Ne 558457/21, IuB. Ne 558457/22,
NuB. Ne 558457/23, NuB. Ne 558457/24, Nus. Ne
558457/25, 1uB. Ne 558457/26, IuB. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmocrar Ouonoruveckuit BD 115 3 wt. (1uB.
No 558444/1, IuB. Ne 558444/2, . Ne 558444/3).
4. Becol Texuuueckue nekTpoHHbie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).
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5. MuKpOOHOJIOTHUECKUI TPOOOOTOOPHHK BO3TyXa
ITY 1B 1 wrr. (MuB. Ne 558453/2).

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

7. Ilpubop BakyyMHOTO (pUIBTPOBAHUS JJIS aHAIHU3A
BoJIbI (BakyyMHast ctanmus) [IB® 35/3b 1 mr. (UHB.
No 558454).

8. Jlamunapnsiii 6oxc BJI-22-1200 1 mt. (MHB. No
558451/2).

9. llIxad nns xpanenus peaktuBoB 1 mT. (MHB. No
558623/2-3).

10.Ctynps 13 .

Kopn. Ne 9, ayn. 231

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

2. Mukpockon «AxBenon» 14 wt. (MuB. Ne
558457/1, NuB. Ne 558457/2, uB. Ne 558457/3, NuB.
No 558457/4, NuB. Ne 558457/5, uB. Ne 558457/6,
HuB. Ne 558457/7, uB. Ne 558457/8, UuB. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
WuB. Ne aB. Ne uB. Ne 558457/12, luB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctar 6uonorudeckuiit BD 115 1 m. (MHB.
No 558444/4).

4. Mukpobuosnornueckuit mpoOOOTOOPHUK BO3/1yXa
ITY 1B 1 wr. (MaB. Ne 558453/1).

5. Becbl TexHunueckue anexkTpoHHsle SPU401
OHAUS 1 mt. (MuB. Ne 35078/1).

6. BeisoxHoi mkad 1 mr. (MaB. Ne 558626).

7. llkad BaHAam0yCTOWYMBBIN 1 1IT.

8. MynbpTUMEIUIHBIN TPOEKTOp 1 1mT.

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/1).

10. Ctynpsa 13 mir.

11. Cronpl— 17 mwir.

LenTpanpHas HayyHast OMOIMOTEKAa UMEHHU
H.N. XKenesnoa YuTanbHbIi 3a1 NEpUOANYE-
CKuX u3aaHui (kab. Ne 132)

Komnerorepsl — 1 mt. Cromnsl — 28 wr. [lepronnue-
CKHE M3/IaHus B OTKpbITOM joctyre Wi-fi

LlentpanpHas HayuHast OMOIMOTEKAa UMEHU
H.N. XKeneznoa KomnbroTepHbIi UATAIIb-
HBbIH 3a1 (kab. Ne 133)

Kowmmerorepsr — 17 mt. Ctomsl — 28 mT. YuyeOHas u-
TepaTypa B OTKPBITOM JIOCTYIIE

entpanpHas HaydHast OMOIMOTEKA UMEHHU
H.N. ’)KeneznoBa KomnbroTepHbIN YnTab-
HbIH 3a11 (kab. Ne 144)

Kommnberotepst — 20 mwt. Cronsl — 39 mr. Wi-fi

LlentpanpHas HayuHas OMOIUOTEKAa UMEHU
H.N. XKenesznosa CipaBouHo — 6M0IHMO-
rpaduueckuit oraen (kad. Ne 138)

Komneroreps! — 2 mrt. Crosnel — 13 mt. CipaBo4Hbie
u 6ubnmnorpaduyueckre U3JaHus B OTKPHITOM JIOCTY-
ne Wi-fi

IlenTpanpHas HaydHast OMOIMOTEKA UMEHHU
H.N. Kene3znosa Xomt 2 ataxa (3an Tpa-
JUIIMOHHBIX KaTaJOroB)

Cronbl — 8 mr. Wi-fi

LlenTpanpHast HayyHast OMOIMOTEKAa UMEHU
H.U. JKenesnoa Otaen 6MOIMOTEYHOTO

Komneroreps! — 4 mt. Ctosnel — 12 . CnpaBo4Hbie
u oubmorpaduieckue n3anus, yaeOHas JuTepary-
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00CITy’)KMBaHUs 110 HAIIPABJICHUIO MEXaHU- | pa B OTKphITOM fgoctyre Wi-fi
KM ¥ dHepreTuky (27 y4. kopmnyc) Ynranb-
HBI 3211 (ka0. Ne 202)

IlenTpanpHas HaydHas Oubnamoreka umeHn | Kommbroreps! — 3 mt. Ctosbl — 15 mT. CripaBo4HbIC
H.U. XKeneznoa Otaen OMOIMOTEYHOTO u bubnmorpaduyeckue U3ganus, MEPUOINKA B OT-
00CITy>KUBaHUS 110 HAIIPABIICHUIO MTPUPO- kpbiToM noctymne Wi-fi

T000yCcTpOorCTBO (28 yu. KopIryc) Y4eOHBIi
YUTaIBHBIN 311 (Kab. Ne 223)

LlenTpansHas HayuHas Oubnuorexka umenn | Kommbrotepsl — 13 mr. Cronsl — 45 mt. CripaBo4HbIe
H.U. XKenesnosa Otaen 6MOIMOTEYHOTO u oubmmorpaduvecKkue u3IaHus, MepruoJnKa B OT-
00CITy’)KHBaHUS 110 HAIIPABICHUIO ITPUPO- kpbiTOM foctyne Wi-fi

no0o0ycTporcTBo (29 yu. koprnyc) Hayunsrii
yuTaIbHBIN 3aJ1 (Ka0. Ne 123)

O6mexutne Ne®. Komuara mist caMoro- TeneBuzop, 10ocka, OOJBIION CTO Ha 12 YenmoBek,
TOTOBKH CTYJIbS

9.1. My3eiiHble IITAMMbI MUKPOOPTAaHU3MOB

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. MeToanueckune PEeKOMEeHIANIMNA CTYJACHTAM 110 OCBOCHUIO JHCHUIIJIMHBI

3aHATHS TIO TUCHUILIMHE TPOBOSTCS B CIIEMAIBLHO 000OpYAOBaHHOW Jlabopa-
Topuu. /{151 moIycKa K IpOBEICHUIO JJA0OPATOPHOTO MPAKTUKYyMa yUaluecs JOJIKHbI
OBITh O3HAKOMJICHBI C TEXHHKOH O€30ITaCHOCTH M IIPaBUJIaMH pabOThl B MUKPOOHOJIO-
rudeckoit mabopatopuun. Ha Bcex 3aHATHSX CTyACHTHI 00s3aHBI OBITh B OENBIX Xaja-
Tax, KaXIbI MMEEeT CBOE pabodee MEeCTO, OCHAIICHHOE BCEM HEOOXOMMMBIM IS
npoBeieHus 1abopatopHoro 3aHsaTus. Pabora B nabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. Y4YaIlIuecs TOCJe BBIMOJHEHUS PaOOThI, 3aHOCAT IOJYYCHHBIC pe-
3yJbTaThl B paboUyI0 TETPab, OGOPMIISIOT MX B COOTBETCTBUHU C TPEIbIBISICMbIMH
TpeOOBaHUSAMHU, ITOCJIC YETO 3AMUIIAIOT padoTy Y IperoaaBaTels.

CnoXHOCTh YCBOSHHS MaTepHalia JUCIUILTUHBI 3aKII0YaeTCsl B OOJIBIIOM 00b-
eMe MHpOpMaIUU, KOTOPYIO HEOOXOAMMO 3allOMHUHATh (JITATHHCKUE Ha3BaHUA, (Hu-
3MOJIOTHYECKUE OCOOCHHOCTH, PAcIpOCTpaHEHHE B MPHUPOAE, MOP(OIOTHIO U T.1.)
MO3TOMY YCBOCHHE MaTepHalia TUCIUIUIMHBI JTIOJDKHO MPOUCXOANWTHh TMOCTEIICHHO U
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HENPEPBIBHO OT 3aHATHUS K 3aHATHIO. OT U3yUeHusi CBOWCTB U OCOOEHHOCTEN MUKpPO-
OpPraHMW3MOB K IOHUMaHHIO UX POJIH B Onocdepe u )KU3HU YeIOBeKa.

10.1. Buabl u ¢popMbl 0TPAGOTKH NPONYILIEHHbIX 3aHATHIA

CtyneHT, IpoIyCTUBIINN 3aHsATHE, 00sd3aH B JBYXHEJEIbHBIH CPOK BO BHE-
YpPOYHOE BpeMsi, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BHIMOIHUTH MIPOIYIICH-
Hoe [13. Jy1s 3T0ro HeoOX0AMMO CaMOCTOSITENILHO TPOPadbOTaTh MPOIYIIEHHYIO TEMY,
otrpabotats [13 u 3amuTuth padoTy y nexypHoro npenogasatens. [locie storo cue-
JaTh COOTBETCTBYIOIIYIO 3aHUCh B )KypHAJIE 10 y4eTy OTpaOOTaHHBIX 3aHATUH.

[Ipu HEBO3MOXKHOCTHU OTPAOOTATh 3aHATHE B PEKOMEHyEeMbI€ CPOKHU, CTYJIEHT
NUIIET KOHCIIEKT U 3aIlOJIHET B padodeil TeTpaan TabJMLbl, OTHOCAIIHAECS K IPOITy-
HIEHHOW TeMeE, 3aTeM 3allUIIAET padboTy y MPEenoiaBaTelis.

11 MeTOIll/I‘leCKI/Ie PEKOMEHIAIUA NTPpEnmoaaBaTEJIsAM 110 OpraHu3aluu oﬁyqemm
o TMCIOMIIJIMHE

JI71s1 ocBOeHUA 1a0OPaTOPHOIO MPAKTUKYMa HEOOXOAUMO JCIUTh CTYJICHTOB Ha
HeOompiue Tpynmsl (10-12 gemoBek) mias oGecredeHus: 6€30MacHOCTH TTPOBOIUMBIX
paboT U MOBBIIICHUS KauecTBa 00yUYEHUS.

C nenbto co3ianus ycloBui st obecnedeHus 3(h(PEeKTUBHOTO UCIIOJIb30BaHUS
y4eOHOT0 BPEMEHHM, JaHHbIE TPYIINbI HA 3aHATUSX JEIATCA Ha Opuraasl 1o 2-3 yeno-
Beka. PaGora Opuramamm co3laeT yCHIoOBHUSL JJIE OJHOBPEMEHHOT'O BKIIIOUEHHS B
y4eOHBIN MpOoIecC BCEX CTYJEHTOB 0€3 MCKIIIOUEHHS, MPOUCXOJUT COBMECTHAs IO-
3HaBaTeJbHAas ACSITENbHOCTD, CO3aETCs cpefia 00pa3oBaTENIbHOTO OOIICHUS U peau-
3yeTCsl MPUHIUI 0OpaTHOM CBSI3U.

12 Oco0eHHOCTH peanu3anuy IUCHUIINHBI 1JISI HHBAJIUA0B U JIUIL C
OrPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMHUTCS ¢ TICUXOJIOTO()U3HOIOTH-
YEeCKUMHU OCOOCHHOCTSIMHU OOYyYaroluXcsi UHBAJIMIOB U JIMI C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/10POBbSI, UHJIMBUIYaIbHBIMH MPOrpaMMaMy peaOUIUTalluyu UHBAJIM-
noB (mpu Hanuuuu). [Ipy HE0OXOAMMOCTH OCYIIECTBISETCS JOMOJHUTEIbHAS TMO/I-
JIep’KKa MPEnoJlaBaHus MCUXO0JIOTAMH, COLMAIBHBIMU PAOOTHHUKAMU, MPOLIEAIINMHU
MOJATOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce MpeanoiaraeTcsi UCHOIb30BaTh COLUATBHO-AKTUBHBIE U Pe(IECKCUBHBIE METO-
JIbl O0yUYEeHUS], TEXHOJIOTMH COLMOKYJIBTYPHOM peaOmIuTaluu ¢ 1eJbI0 OKa3aHUs Io-
MOIIY B YCTAHOBJICHUH MOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C JPYTUMH CTY-
JEHTaMH, CO3/JaHUU KOM(OPTHOTO MCUXOJOTHYECKOro KiIUMaTa B CTYJIEHYECKOU
rpynne. [logbop u pa3paboTka y4eOHBIX MaTEpPHAIOB MPOU3BOIATCS C YYETOM
MPEIOCTaBIICHUSI MaTepHalia B Pa3IUYHBIX (opMax: ay/uaabHOM, BU3yaIbHOU, C HC-
MOJIb30BaHMEM CHEIHATBHBIX TEXHUYECKUX CPEJICTB U MH(POPMAITMOHHBIX CUCTEM.

CornacHo TpeOoBaHMSIM, yCTaHOBIEHHbIM MuHoOpHayku Poccun k mopsaky
peanu3anud 00pa3oBaTENbHONW JIEATEIbHOCTH B OTHOIICHUM HWHBAJIUAOB M JIMIL C
OB3, He00X0IUMO UMETH B BUJIY, YTO:
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1. uHBanuAbl U Juna ¢ OB3 no 3peHuto uMerT npaBo MPUCYTCTBO-

BaTh HA 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKAa3bIBAIOIINM O0yYaromeMycs: He-

00XO0IUMYIO TIOMOIIIb;

2. MHBAMABI ¥ auna ¢ OB3 1o ciyxy MMeroT npaBo Ha UCIOJIb30Ba-

HUE 3BYKOYCHJIMBAIOIIEH armapaTyphl.

[Tpu mpoBeaeHUN MPOMEKYTOUHON aTTECTAIlMU MO JUCIUIUINHE 0OeCTIeUrBa-
€TCsl COOTIOJICHUE CIIEYIONNX OOINX TPEOOBaHUM:

o IPOBE/ICHUE AaTTECTallMd [JIsi MHBAJIUAOB B OJIHOM ayJIUTOPHUH

COBMECTHO C OOYyYaloIUMHKCS, HE SIBJISIOMMMUCS MHBAIMIAMH, €CIU ATO HE

co37aeT TPYAHOCTEH JUIsi MHBAIMJIOB U MHBIX OOYYalOLIUXCS MPU MPOMEKY-

TOYHOM aTTECTalUH;

o MPUCYTCTBUE B ayJUTOPHH AaCCHCTEHTA (ACCHCTEHTOB), OKa3bIBa-

IOIEro 00yYaronuMcs WHBAUAAM HEOOXOIUMYIO0 TEXHHUYECKYIO IOMOIb C

Y4ETOM UX UHIAUBHUIYAJIbHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo, Mepe/IBU-

raThbCsi, MPOYUTATh U ODOPMUTH 3aJ]aHUE, OOIIATHCS C IK3AMEHATOPOM);

o M0JIb30BaHUE HEOOXOAUMBIMHU O0YyYarolUMCs WHBAIUAaM TEXHU-

YECKUMHU CPEACTBAMU NPU MPOXOKICHUH MPOMEKYTOUHON aTTECTAIUU C yde-

TOM UX UHJUBUTyAIbHBIX OCOOCHHOCTEH;

o obecriedyeHue BO3MOXKHOCTH O€CHpemnsTCTBEHHOTO J0CTyma o0y-

YaIONUXCSl MHBAIM/IOB B Ay IUTOPHH, TyaJIETHBIC U JPYTUE TOMEIICHUS, a TaK-

K€ X MPeOBIBAaHUS B YKA3aHHBIX TIOMEIIICHHUSX.

[To mucrkMeHHOMY 3asBJICHUIO 00YYaOIIET0Cs MHBAIMIA MPOIOKHTEIIEHOCTh
MPOXOXKJEHUS HCTBITAHUS TPOMEXKYTOUYHON aTTecTaluu (3a4eTa.) O0ydarouuMmcs
WHBAJIMJIOM MOXXET ObITh YBEJIIMYEHA M0 OTHOIICHUIO K YCTAHOBJICHHOW MPOIOKH-
TEJILHOCTH €T0 CIIavu:

o IPOJOJDKUTEIBHOCTh CJIaYd HCIBITAHUS, ITPOBOJUMOIO B IHCh-
MEHHOU Qopme, - He Oosiee ueMm Ha 90 MUHYT;
o MPOJOKHTEILHOCTD MOATOTOBKH O0YYalOIIerocss K OTBETY, MPO-

BOJIMMOM B YCTHOU (popme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBucuMOCTH OT MHAMBUIYaJIbHBIX OCOOEHHOCTeH, oOydaromuxcs ¢ OB3
VYHuBepcuteT 00ecreunBaeT BhIMOJHEHUE CIEAYIOMUX TpeOOBaHU MPU MTPOBEACHUU
aTTeCTaLUU:

a. JUTSL CJIETIBIX :

o 3a/1aHUsl U UHBIE MaTepUaIIbl JUIsl IPOXOKIAEHUS TPOMEXYTOUHOMN
aTTecTaluu O(QOpPMIIIOTCS B BHUJE AJIEKTPOHHOIO JOKYMEHTA, TOCTYITHOTO C
MOMOIIBIO KOMITBIOTEPA CO CIEUUATU3UPOBAHHBIM MPOrPAMMHBIM OOecreye-
HUEM JUISl CJIETBIX, JTMOO0 3a4UTHIBAIOTCA ACCUCTEHTOM;

o NUCHbMEHHBIE 33JaHUs BBIMOJIHSIOTCS 00yYaromuMuca Ha Oymare
penbedHO-TOueyHBIM HmIpudTOM bpaiiis uinm Ha KOMIIBIOTEPE CO CHeIUaTu3H-
POBAHHBIM MIPOrPAaMMHBIM O0ECIICUEHUEM IS CIIETBIX, JTUO0 HaIUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o py HEOOXOJUMOCTH O0YYarOIIMMCS PEIOCTABIISAETCS KOMILIEKT
NUCHMEHHBIX MPHUHAJJICKHOCTEH M Oymara Ui muchbMa pesibe(HO-TOUYEUHBIM
mpudTtom bpaiins, KOMIBIOTEp CO CHEUATM3UPOBAHHBIM MPOrPAMMHBIM
oOecrieyeHueM JJis CIENbIX;
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b. TUISL CIIA0OBHIASIINX :
o 3alaHdsl ¥ WHBIC MaTepuajbl JJIs cAadu 3adeTa OGOPMIITIOTCS

YBEITUYCHHBIM IPHPTOM;

o oOecrieuynBaeTcsi MHAUBUAYaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE

MmeHee 300 Jmrokc;

o MpU HEOOXOIMMOCTH OOYYaIOIIMMCSl MPETOCTABIACTCS YBEIUYHU-

BaIOIIEE YCTPOMCTBO, JIONMYCKAETCSd MCIOJb30BAHME  YBEIMYUBAIOIINX

YCTPOMCTB, UMEIOIIUXCS Y 00yUYarOIINUXCS;

C. JUISL TIIYXUX U CIa0OCTBIIIAIINX, C TSXKEIBIMU HAPYIIEHUSIMHU pe-
qu:

oOecrieunBaeTCsl HalU4yue 3BYKOYCUJIMBAIOUIEH ammapaTypbl KOJJIEKTUBHOIO
MOJIb30BaHUs, MPU HEOOXOJUMOCTH OOYUYaIOIIMMCS TMPEAOCTaBISETCS 3BYKOYCHIIHU-
BaIOIIasl anmapaTypa UHIMBUIYATbHOTO MOJIb30BaHMUS;

0 UX KEJIAHUIO UCTIBITAHUS MMPOBOJATCS B MUCBMEHHOU opMme;

d. JUTSL JIMIl ¢ HapyUICHUSIMA OTOPHO-JABUTATENILHOTO ammapara (Ts-

KEIBIMU HAPYUICHUSMU JBUTATENbHBIX (DYHKIMI BEPXHUX KOHEYHOCTEH WIIH

OTCYTCTBUEM BEPXHUX KOHEUHOCTEH)

o MUCHbMEHHBIC 33JIaHUs BBIMOJHSIOTCS O0Y4YarOIIUMHUCS HA KOMITb-

I0TEPE CO CMEIUATU3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUCHUEM WIIA HAJUKTO-

BBIBAIOTCS ACCUCTEHTY;

O HeoOXxoauMOCTH OOeCneYeHHs CIENUaIbHbIX YCIOBHMA NJIsi IPOBEACHUS aT-
TeCTaIMU 00YyUaIOIIHUIICS TOJKEH COOOUTUTh MUChbMEHHO HE TIo3Hee, yeM 3a 10 nHeit
10 Hayana arrectauuu. K 3asBIeHUIO MPUIAraroTCs TOKYMEHTHI, MOITBEPKIAOIITUE
HaJIM4Me y oOydaromierocss MHANBUAYAIbHBIX 0COOCHHOCTEW (MpU OTCYTCTBUHU YKa-
3aHHBIX JOKYMEHTOB B opranmusaiuu). [Ipum HeoOxoaumocTu ajisi 00ydaromuxcs ¢
WHBAJIMTHOCTHIO MPOIIeAypa OIICHUBAHUS PE3yJIbTaTOB 00yUEHHUS MOXKET MPOBOJAUTH-
Csl B HECKOJIBKO ATAIlOB.

IIporpammy paspadorauun ct. npen. J.B. Cuerupes
«29» masa» mas 2024 r.

K.0.H., nonent O. B. Cenmikas
«29» mag 2024 r.
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PEIIEH3USA
Ha pado4yl mMporpaMmmy
aucuuinabl B1.0.18 «Mukpo0uo/10rusi ¢ 0CHOBAMH MMMYHOJIOT M
nJist moaAroroBku 6axkanaspa ®I'OC BO no Hanpasiennio / (HanpasJieH-
HOCTh): 35.03.03 Arpoxumusi u arponouyBoBeneHue / (ArpoxumMu4ieckoe odecre-
YyeHHne arpoTexHoJioruii, I'eonnpopmanuonHoe odecrnedyeHue MNOYBEHHO-
3eMeJIbHBIX PeCypcoB).

Mocunoti Jlrogmumnoit BnagumupoBHO# mnpodeccopoM Kadeapbl SKOJIOTHH
Poccuiickoro rocynapctBeHHoro arpaproro ynusepcutera — MCXA um. K. A. Tu-
mupsizeBa (PTAY-MCXA um. K. A. TumupszeBa), JOKTOp OHOJIOTHYECKUX HAYK
(mamee Mo TEKCTYy pEIEH3EHT), MpPOBEJeHA peleH3ust padodeil mporpaMmbl TUCIIH-
winHbl «MukpoOuosorust ¢ ocHoBamu uMmyHosoruny - ®I'OC BO no HanpasieHuto
/ (HampaBiieHHOCTB): 35.03.03 Arpoxumus u arporouBoBeicHue / (ArpOXHMHYECKOES
obecnieueHue arporexHosioruid, ['eomHdopManMOHHOE OOecreueHue MOYBEHHO-
3eMEJILHBIX PECYpPCoB). paspaborannoit B ®I'BOY BO «Poccuiickuii rocy1apCcTBeHHbIM
arpapubiii yauBepcuter — MCXA umenn K.A. TumupsizeBa», Ha kadeape MUKPOOHOIOTHH
u ummyHosorun (paspaborunku CHerupes /I.B. crapmmii mpenogaBatens kadeapsl MUK-
pPOOMOJIOTUH U UMMYHOJIOTHH, K.0.H. U JOLUEHT Kadeapbl MUKPOOUOIOTMH U UMMYHOJIOTUN
Cemumkas O.B.).

PaccmoTpeB npencraBieHHbIE Ha PELIEH3UIO0 MaTEPUAIIbl, PELIEH3EHT ITPULIEN K
CJIEAYIOIIUM BBIBOJIAM:

[IpeabsiBiaenHas pabouas mporpamma JUCHUILTAHBI « MUKPOOHOIOTHS ¢ OCHO-
BaMH UMMYHoJIoTUun» (fanee no tekcty IIporpamma) coomeemcmayem TpeOOBaHUSIM
®I'OC BO mno nanpasnenuio / (HarnpapieHHOCTh): 35.03.03 Arpoxumus U arpornou-
BoBeneHue / (Arpoxumuueckoe oOecrieueHHe arpoTexHoyiorui, ['eonHpopMamnoH-
HOe o0ecreueHNe MMOUYBEHHO-3EeMEIIbHBIX PECYPCOB) M codepaicum BCE OCHOBHBIC pa3-
NeNbl, coomeemcmayenm TPEeOOBAHUAM K HOPMATHBHO-METOJUYECKUM JOKYMEHTaM
NPEAbSIBIAEMBIX K pa0odeil mporpaMMe JTUCIUILINHBI.

[IpeacraBnennas B Ilporpamme axkmyanbnocms y4eOHOW AMCLUIUIMHBI He

HOONeHCUm COMHEHUI0 — NTUCIMIUIMHA « MUKPOOHOJIOTHS ¢ OCHOBAMU UMMYHOJIOTHI
BKJIIOUEHA B 00s13aTenbHbIN niepedeHbs GI'OC BO, B uki1 I1ucHMIUIMH 0a30BOM YacTH
yuebHoro nukia — b1.0.18. Peanuzanus B aucuuruiHe « MUKpOOHOJIOTHSI ¢ OCHO-
BamMu UMMyHoJorum» TpedoBanuii ®I'OC BO, OIIOII BO u yuebGHoro miana mo
Harnpasyieuto 35.03.03 Arpoxumusi U arpornoYBOBEICHUE.
[TpencraBiennsie B [Iporpamme yenu AUCUMILIUHBI coomeemcmayionm TpeOOBaHUSIM
®I'OC BO nanpasnenus o Hampasiiennto 35.03.03 Arpoxumusi u arpono4BoBee-
Hue. B coorBerctBum ¢ [Iporpammoii 3a nucuurminHo « MUKpOOHOIOTHSI ¢ OCHOBa-
MU UMMYHOJIOTHMM» 3aKpeIUieHbl olmienpodeccuoHaibHbie U TpodeccrHoHambHbIe
koMmrieTeHmu. Jluciurmmaa «MukpoOHOIoTHs ¢ OCHOBAMUA UMMYHOJIOTHIY U TIPE/I-
craBieHHas [Iporpamma cnocobna peanuzogams KOMIETEHINIO B OOBSBICHHBIX Tpe-
ooBanusix. KomnereHuus ne gvizvisaem comnenus B CBETe NPOPECCUOHAIBHON 3HA-
YUMOCTH U COOTBETCTBUSI COACPKAHUIO AUCHUIUIMHBI « MHUKPOOMOJIOTHSI C OCHOBAMHU
MMMYHOJIOTHI
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1. Pe3zynomamut oOyuenusn, npencrapieHHbie B [IporpaMme B KaTeropusx
3HATh, YMETh, BIAJICTh COOMEemcmayiom cCnenuduKe u COAEPKaHuI0 JUCITUTUINHBI U
0eMOHCIMPUPYION 803MONCHOCHIb TIOJTyYEHHSI 3asBJIICHHBIX PE3YJIbTATOB.

2. OOmias Tpy10EMKOCTh AUCHUILTUHBI « MHUKPOOHOJIOTHS ¢ OCHOBAMU UMMY-
HOJIOTHH» COCTaBJIsieT 3 3a4€THBIX eauHullbl (108 gacoB).

Nudopmarus 0 B3aMMOCBS3H W3y4aeMbIX JHUCIHIUIMH W BOMPOCAM HCKITIOYE-
HUS 1yOJIMPOBAHUS B COACPKAHUU TUCUUILUIUH coomeemcmayem JIeACTBUTEIIbHOCTH.
Hucnunnuna «MukpoOHOIoTHs ¢ OCHOBaMU MMMYHOJIOTHU» HE B3aMMOCBSI3aHa C
napyrumu auciumiuHamMu OITOIT u YyeOHoro miana 1o HanpasiieHuto / (HarpasJieH-
HOCTh): 35.03.03 Arpoxumust u arporouBoBezicHue / (Arpoxumudeckoe oOecreueHme
arpotexnosioruii, ['eonndopmaimonHoe odecrieyeHue MOYBEHHO-3€MENIbHBIX PECyp-
COB) M BO3MOXKHOCTb JYOJIMPOBaHUS B COJACP)KaHUU OTCYTCTBYyeT. JlucumruinHa
MpeaycMaTpuBaeT HAIMYUE CIIEUANIbHBIX TPEOOBAaHUN K BXOJHBIM 3HAHUSIM, YMEHH-
SIM ¥ KOMIETEHIUSIM CTYJEHTa, XOTS MOXKET SIBJSITHCS MIPEAIICCTBYIOMIECH JIsI CIIeIU-
aJbHBIX, JUCIUILINH, UCTIOJIB3YIOIIMX 3HAHUS B 00J1aCTH MUKpPOOMOJIOTUU B npodec-
CHOHAJILHOM AesATEILHOCTH OakanaBpa.

3. IlpencraBnennas [Iporpamma mpesmnoaracT UCIIOIb30BAHUE COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJOTUN, UCIOIb3YEeMbIC MPU peAIU3AlU PA3JIMYHBIX BUOB
y4eOHOU paboThl. DOopMbI 00pa30BATEIBHBIX TEXHOJIOTUN coomeemcmayom Crelu-
(buKe TUCIUTUTUHBI.

4. Bunpl, conepxkaHue U TPYJOEMKOCTh CAMOCTOSITEILHOM pabOThl CTYACHTOB,
npenacrasieHnbie B [IporpamMmme, coomseemcmeyrom TpeOOBaHUSAM K TOJITOTOBKE BbI-
MyCKHUKOB, conaepxkamumcsi Bo @I'OC BO no nanpasienuto 35.03.03 Arpoxumus u
arponiouBoBejienue. [Ipencrapnennsie u onucannbie B [Iporpamme dhopmbl mekywetl
OIICHKH 3HaHUM (Ompoc, KaK B opMe 00CYKIACHHS OTACIBbHBIX BOIPOCOB, TAK U BBI-
CTYIUICHHUS, U Yy4acTHe B TEMAaTUYECKHUX JUCKYCCUSX M TPYIIOBBIX OOCYKICHUSX),
coomsemcmeayrom crielupuKe AUCIUTITUHBI U TpeOOBaHUSM K BBIITYCKHUKAM.

dopma TPOMEXKYTOUYHOTO KOHTPOJS 3HAHUM CTYAEHTOB, MPEIyCMOTpPEHHAas
[Tporpammoii, ocyiecTBiseTcs B popMe sKk3aMeHa

®dopmbl OIIEHKH 3HAHUMU, mpenactaBieHHble B [Iporpamme, coomsemcmayrom
cnenupuKe TUCIUTLIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.

5. YueOGHo-mMeToandeckoe obecrieyeHue AUCIUIIIMHBI MPEACTABICHO: OCHOB-
HOU nuTepatypoit — 12 uctounukoB (0a30BbIN YUYEOHHK U yueOHOE TocoOue), T0moJI-
HUTEIBHOU JuTepaTypoil — 15 HaumeHoBaHWSs, U coomeemcmayem TpeOOBAHUIM
®I'OC BO nanpasnenust 35.03.03 Arpoxumusi U arporoyBOBEICHUE

6. MarepuanbHO-TEXHUUECKOE OOECIEUYCHHE NUCIMIUIUNHBI CO0OmEenmcmeayem
cnenupuke AUCIUIUTMHB « MUKPOOHOIOTHS ¢ OCHOBAMH MMMYHOJIOTUNY» U 0Oecte-
YUBAET MCIIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTENbHbBIX, B TOM YHCJIC UHTEPAKTHUB-
HBIX METOJIOB O0yUYECHHUHI.

/. Meroaudeckue peKOMEH 1Al CTyACeHTaM U METOJIMYECKHE PEKOMEH AN
MPENoIaBaTesIM 110 OpraHu3ai 0O0y4YeHHs TI0 TUCHUILIMHE JAl0T MPEACTaBICHUE O
cnenuduke oOydyeHHs] Mo AUCHUIUIMHE «MHUKpOOHOJIOTHS C OCHOBAMH MMMYHOJIO-
TUW» U coomeemcmayom CTanaapTy no HampasieHuto 35.03.03 Arpoxumus u arpo-
MIOYBOBE/ICHHE.

OBILME BLIBOJBI
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Ha ocHOBaHMM NpPOBEJEHHON PELEH3UH MOYKHO CIIEJIaTh 3aKJIIOYEHHE, YTO Xa-
pakTep, CTpYKTypa U cojepkaHue paboueld mporpamMmbl JUCHHUILTUHBL «MuKpoouo-
gorusi ¢ ocHoBamu uMmmyHosorun»y @I'OC OIIOIT BO no nampasienuto / (Harmpas-
neHHocTh): 35.03.03 Arpoxumus u arponiouBoBeneHue / (Arpoxumudeckoe obecre-
YeHue arpoTtexHojoruid, I'eonHpopmanmonHoe obOecredeHrne MOYBEHHO-3EMETbHBIX
pecypcoB), (kBanmuduKaius (CTENeHb) BBITYCKHHKA — OaKaliaBp), paspaboTaHHas CT.
nper. kadeapsl MUKpoOuonoruu u uMMmyHosoruu, Cuerupessim Jl. B, u nonentom kades-
pbl MuKpoouonoruu 1 ummyHosiorun Cenuukoit O.B.), coorBercTBYyeT TpedoBanusm @I'OC
BO, coBpeMeHHBIM TpeOOBaHUSAM SIKOHOMMKH, PbIHKA TPYJa U IMO3BOJUT MpU €€ peaan3anuu
YCIENIHO o0ecreunTh GOPMHUPOBAHKE 3asBICHHBIX KOMIICTCHIINH.

Penienzent: Mocuna Jlronmuia BiiagumupoBHa 1.6.H., npodeccop kadeapbl
HKOJIOTHH Poccuiickoro rocyJjapcTBEHHOTo arpapHoro yausepcurera — MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizea «09» utons 2024 r.
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