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AHHOTAIUSA
pado4eii nporpammsbl y4eOHoii nucuumianabl 51.0.18
«MuKpoOHO0JIOTHSI ¢ 0CHOBAMH UMMYHOJIOTHI», /151 MOATOTOBKHU 0aKajaaBpa no
HanpasJjeHnio / (HanpasJjeHHOCTh): 35.03.05 Canosoacrso/ (/lekopaTuBHoOe ca-
AOBOACTBO U MUTOMHHUKOBOACTBO, IL71010B0ACTBO U BUHOrpaaapcrso, IIpous-
BOACTBO NPOAYKIUH OBOIIHBIX, JICKAPCTBEHHBIX H 3UPOMACINYHBIX PACTEHHId,
Cejiekunsi, reHeTHKA H OMOTEXHOJIOTHS CAA0OBBIX KYJIbTYP).

Ieab ocBOCHUSI UCHMILJIHHBI

Lensto ocBoeHus aucuuiuivnabl 51.0.18 «MuKpoOHONIOTHs ¢ OCHOBAMU UMMY-
HOJIOTUW) SIBJISIFOTCS (DOPMUPOBAHUE Y CTYJAEHTOB YHUBEPCAIBHBIX KOMIETEHIMIMA
(uaaukatopel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YVK-6.1; YK-6.2;
VK-6.3; VK-6.4; YK-6.5, obecnieunBarommuX KOMIUIEKC TEXHOJIOTHYECKOM MOATOTOB-
KA TI0 COBPEMCHHBIM HAINPABICHHUSIM OWOJIOTMH, OCHOBAM OOWICH M CEJIbCKOXO3sii-
CTBEHHOH MHKPOOHMOJIOTMM ¥ MPUOOPETEHUE YMEHUI U HABBIKOB MCIOJIb30BAHUS MO~
JYYEHHBIX 3HAHUH JUISl PEIICHUS MPAKTUYECKUX 33a4 CEJIbCKOXO035HCTBEHHOTO TPO-
W3BOJCTBA, COOTBETCTBUU € (POPMYIHPYEMBIMU KOMIETEHIUAMM C TPUMEHEHUEM CO-
BPEMEHHBIX MH(OPMAMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA 71l PELICHUST HAYY-
HBIX, Y4EOHBIX, TPAKTHUYECKHAX, METOAMYECKAX, HHPOPMALIMOHHO-TIOMCKOBBIX 33]1a4 B
OMOJIOTMUECKMX HAyKaX M pealu3aluu COOCTBEHHBIX 3HAHWH B WHHOBALMOHHBIX
c(hepax eCTeCTBEHHBIX HaYK.

JucumnnuHa « MUKpOOHOJIOTHS C OCHOBAMM WMMYHOJIOTMM» MPHU3BaHA JaTh
3HAHUS O CUCTEMATHKE, MOP(OJIOTHH U Pa3MHOKEHUN OaKTEepHil; B3aMMOOTHOLLIEHH-
X MHUKPOOPIaHM3MOB M OKPYXArOUIEH Cpelbl, B3AMMOOTHOLICHUSIX MHKPOOPraHH3-
MOB MEXy COOOH M C APYTUMH CYIIECTBAMU, META00IM3ME MUKPOOPTaHU3MOB, TIPE-
BpAILICHUSX MUKPO-OpPraHu3MaMu COCIMHEHMH yriiepoa, a3ota, pocdopa, cepsl, xe-
Je3a ¥ IPYTUX 3JIEMEHTOB; TOUYBEHHBIX MUKPOOPraHU3Max; METOAAX OMPEACIICHUS UX
COCTaBa W AKTUBHOCTH, MOHSATUSAX, MPUHLMUMNAX W KOHLEMIMIX MOYBEHHON MHKPO-
OHMOJIOTMH W 3KOJIOTHH, POJIA TTOYBEHHBIX MUKPOOPraHM3MOB B IJIOJOPOAHH MOYBHI,
BIMSHUM 00pabOTKM NMOYBBI U MAHEPAIBHBIX YAOOPEHUH HA AEATEIBHOCT MUKPOOP-
TaHU3MOB, POJIA MUKPOOPraHU3MOB NPH TMOJTYYCHHH OPraHWYECKUX YAOOPEHHH; O
CUHTETUYECKUX XUMUYECKIX COEAMHECHUSX U UX JETOKCHKALMM MUKPOOPraHU3MaMu;
ANU(UTHBIX MUKPOOPraHU3Max JIMCTHEB, CEMEHAX W 30HAX KOPHS pacTeHuil; 00 oc-
HOBAaX MHUKPOOHOJIOTMYECKAX TPOM3BOACTB MPOAYKTOB M OMONPENApaTOB CEIBCKOXO0-
3SIMCTBEHHOTO HA3HAYCHHU ST, MUKPOOHOJIOTMHA KOPMOB.

B pesyabTare ocBoeHUs Kypca OakaiaBp IOJDKEH MOJIYYHTh HABBIKH MOIb30-
BaHUs pUOOpamMu U OOOPYJAOBAHUEM W OBJIAJIETh METOJAMU MUKPOOMOJIOTHYECKUX
UCCIICIOBaHMA. bakanaBp AOKEH yMETh: MPUTOTOBHTH MPENaparbl MUKPOOPTraHU3-
MOB, pa3nuy4arh OCHOBHBIC (POPMbI OAKTEpHiA, TOTOBUTh W CTEPUIIM30BATH HCKYC-
CTBEHHBIC TUTATENIBHBIE CPEBI U MOCYy;, TPOBOANTH KOJTUYECTBEHHBIN YUET MUKPO-
OPraHM3MOB B Pa3IUYHBIX CyOcTparax; BBIACHATb YUCTHIE KYJIBTYPBl OakTepui,
COpaXMBAIOIIMX KJIETYATKY, OKHUCISIOIIMX >KUP W KJIETYATKy, CUMOHMOTHYECKHX
a30TPUKCATOPOB, aAUMAOPUIBHYIO NAIOYKY, MPOBOAUTH KAUYECTBEHHBIC PECAKLIMKA Ha
OPOAYKTHI KU3HEACATEILHOCTH MHKPOOPTaHU3MOB, IMPOBOJUTH MHUKPOOMOJIOTHYE-
CKMH aHaJM3 Pa3jIMYHbIX THUIOB MOYB, MPOIYKTOB OMOKOHBEPCHH, OMPEACIICHUE YNC-
JIEHHOCTH 3MUA(UTHBIX MUKPOOPraHW3MOB, OLICHWBATH KAYECTBO 3€PHA, KOPMOB MO



MI/IKpO6I/IOJIOFI/I‘{eCKI/IM MOKA3aTEJIsAM., a Tak)ke OCHOBBI YUeHHsI 00 MHPEKIINH UMMYHUTETE U
MMMYHHOH CUCTEME OPraHU3MOB
MecTo MMCUMILUTAHBI B y4eOHOM mJjaHe: JlucimminHa «MukpoOuoaorus ¢

OCHOBaMH MMMYHOJIOTUM» BKJIFOUEHA B 00s3arenbHblid nepeueHs GI'OC BO, B nuki
JUCLUIIINH 0a30BOM yacT. Peanm3anms B qucuummie «MUKpoOHOJIOrust ¢ OCHOBA-
My ummyHonorun» TpedoBanuit ®I'OC BO, OIIOII BO wm y4eOHOro miasHa mno
HarpasjicHuto 35.03.05 CanoBOACTBO.
TpeGoBaHusi K pe3y/bTaTaM OCBOCHHMS MAMCUMILUIMHBI: B PE3YIbTATE OCBOCHUS
JUCLMITMHBL (GOPMUPYIOTCS CEAYIOLUINE YHUBEPCATEHBIC KOMIIETEHIUH:
YK-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 copep:kanue IMCHUIIHHBI

O6bem quciuminabl 51.0.18 «MukpoOHuonaorus ¢ OCHOBaMH UMMYHOJIOTUW
COCTaBJISACT 3 3a4ETHhIX ¢AMHUIBI, BCcero 108 vacoB, u3 kotopeix 70,4 cocCTaBiseT
KOHTaKkTHas padoTta oOywaromierocs ¢ npenojasareiaem (34 yaca 3aHATHS JICKIIMOH-
HOro THMa, 34 yaca nmpakThudeckue padoTsl), 37,6 4aCOB COCTABISAECT CAMOCTOSTENb-
Has paborta oOywaronierocst (B T.4. BKJIrOYas 24,6 4aCOB MOATOTOBKH K 3K3aMEHY ).
Juciummaa b1.0.18 «MukpoOuoaorus ¢ OCHOBaMA UMMYHOJIOTHHY YATACTCS CTY-
aeHTtaM 1 -ro kypca uHctutyTta 300TexHun u ouonorun PIAY-MCXA um. KA. Tu-
MUPA3E€BA. OTO ONPABJAHHO, TAK KAK 3HAHWS TOJYYEHHBIE B PE3YJIbTATE OCBOCHUS
JUCLUTIIMHBL HEOOXOOUMBI JUIS JANBHEHINEr0 HM3y4eHUs: OMOJIOIMYECKHX HayK.
Crpyktypa coaepkanusi y4eOHOW IUCUMUIUIMHBI BKITFOYAET TAKUE AUNAKTHUECKUE
€AMHHULbI, KaK Pa3/Cibl U TEMBIL.

Beenenune Tema Ne 1 Mctopus, 00bEKT, METOIBI M 3a]1a4¥ MUKPOOUOJIOTHH.

Pazaen 1 «O01mast MUKpoOHOJIOTHSD)

Tema Ne 2 Crpykrypa OaktepuaibHOU KieTKU. [TpuHIMIbI Kitaccupukanum
MPOKAPUOT.

Tema Ne 3 MUKpoopraHu3Mbl-3YKapuOThl (FpUObI, BOJIOPOCIHU, MPOCTEHIINE)

Tema Ne 4. MeTaboam3M MEKPOOPraHu3MOB

Paznen 2 «IK0JI0rHsl U reOXUMHYeCKast 1esiTeJIbHOCTh MUKPOOPIraHU3MOB)

Tema Ne 5 BrimsiHue (akTopoB BHEIMIHEH CPE/lbl HA MUKPOOPTraHU3Mbl. DKOJIOTHS
MHUKPOOPraHU3MOB.

Tema Ne 6. [IpeBpalieHrue MUKPOOPraHu3MamMu COCIMHEHNN YIIIEpOaa, a30Ta,
docdopa, cepbl.

Paznen 3 « MUKpOOpPraHu3sMbl B HAPOAHOM XO03s1iiCTBE M METHIIMHE)

Tema No 7 «Poitb MUKPOOPraHu3MOB B OMOTEXHOJIOTHHA OKPY KAIOLICH CpeabD)

Paznen 4 «OCHOBBI HMMYHOJIOTHI»

Tema 8. OcHoBBI yuerus 00 nHpexnu. UIMMyHUTET 1 UMMYHHAsI CUCTEMa

Tema 9. UMMyHONIOrHYeCcKue peakiii. MoeKyIspHble METObI AMArHOCTHKH. IMMyHOMIpodu-
JIAKTHKA U UMMYHOTEpanusi

Tema 10. MukpoopraHu3Mel - BO30YAUTETH OalMIUIAPHBIX U KIOCTPUAHAIBHBIX (CITO-
POOOPa3yIOIINX ) MHOEKIIMOHHBIX OOJIe3HEH JKMBOTHBIX.

OO0mas TpyA0eMKOCTh JUCHUIIMHBI: cocTapisieT 108 4. (3 3au. ex.)




IIpoMe:kyTOYHBII KOHTPOJIb: 3K3aMEH B 2-OM CEMECTPE



1. Ilesin ocBOEHHSI TUCHUILIHMHBI

Lensto ocBoeHus aucuuiuinHbl 51.0.18 « MuKpoOHOJIOTHS ¢ OCHOBAMHU UMMY-
HOJIOTUW) SIBJISIFOTCS (DOPMUPOBAHUE Y CTYACHTOB YHUBEPCAIBHBIX KOMIETCHLMN
(uaaukatopel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2;
VK-6.3; VK-6.4; YK-6.5, obecneunBarommuxX KOMIUIEKC TEXHOJIOTHYECKOM TOATOTOB-
KA TI0 COBPEMCHHBIM HAINPABICHHUSIM OWOJIOTMH, OCHOBAM OOWICH M CEJIbCKOXO3sii-
CTBEHHOH MHKPOOHOJIOTMM U MPUOOPETEHUE YMEHUI U HABBIKOB MCIOJIB30BAHMS TO-
JYYEHHBIX 3HAHUH JUISl PEIICHUS MPAKTUYECKUX 33a4 CEJIbCKOXO035HCTBEHHOTO TPO-
W3BOJCTBA, COOTBETCTBUU € (POPMYIHPYEMBIMU KOMIETEHIUAMM C TPUMEHEHUEM CO-
BPEMEHHBIX UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JIJIsl pEUICHUST HAYyY-
HBIX, Y4EOHBIX, TPAKTHUYECKAX, METOANYECKHUX, HHPOPMALIMOHHO-TIOMCKOBBIX 33]1a4 B
OMOJIOTMYECKMX HAyKax M peanu3anud COOCTBEHHBIX 3HAHWH B WHHOBALMOHHBIX
c(hepax eCTeCTBEHHBIX HaYK.

JucumnnuHa « MUKpoOHOJIOTHsST ¢ OCHOBAaMM MMMYHOJIOTWW» TPHU3BaHa AATh
3HAHUS O CUCTEMATHKE, MOP(POJIOTHM M PA3MHOKEHUU OAKTEPHii, B3aMMOOTHOILIEHH-
X MHUKPOOPIaHM3MOB M OKPYXArOUIEH Cpelbl, B3AMMOOTHOLICHUSIX MHKPOOPraHH3-
MOB MEXy COOOH M C APYTUMH CYIIECTBAMU, META00IM3ME MUKPOOPTaHU3MOB, TIPE-
BpAlICHUSX MUKPO-OPraHU3MaMU COSIMHEHUH yraepoaa, azota, pocdopa, cepbl, xe-
Je€3a ¥ IPYTUX 3JIEMEHTOB; TOYBCHHBIX MUKPOOPraHU3Max; METOAAX OMPEACIICHUS UX
COCTaBa M AKTUBHOCTH, MOHATHSX, MPUHIMNAX W KOHUEHIUIX MOYBECHHOW MHKPO-
OHMOJIOTMH W 3KOJIOTHH;, POJIA TTOYBEHHBIX MUKPOOPraHM3MOB B IUIOJOPOIMHU TIOYBHI,
BIMSHUM 00paOOTKM NMOYBBI U MAHEPAIbHBIX YAOOPEHUI HA AEATEIBHOCTE MUKPOOP-
TaHU3MOB, POJIA MUKPOOPraHU3MOB NPH TMOJTYYCHHH OPraHWYECKUX YAOOPEHHH; O
CUHTETUYECKUX XUMHYECKUX COCTMHEHUSX U UX JETOKCUKAIIUA MUKPOOPraHU3MaMu;
3NU(UTHBIX MUKPOOPraHM3Max JIMCTHEB, CEMEHAX W 30HAX KOPHS pacTeHuWii; 00 oc-
HOBAaX MHUKPOOHOJIOTMYECKAX TPOU3BOJCTB MPOAYKTOB M OMONPENApaToOB CEIbCKOXO0-
3SIMCTBEHHOTO HA3HAYCHHU ST, MUKPOOHOJIOTMHA KOPMOB.

B pesyabTare ocBoeHUs Kypca OakaiaBp IOJDKEH MOJIYYHTh HABBIKH MOIb30-
BaHUs puOOpaMu U OOOPYAOBAHUEM W OBJIAJIETH METOJAMU MHUKPOOUOJIOTMYECKIX
UCCIICIOBaHMA. bakanaBp JAOKEH yMETh: NMPUTOTOBUTH MpENaparsl MEKPOOPTraHU3-
MOB, pa3nuy4arh OCHOBHBIC (POPMbI OAKTEpHiA, TOTOBUTh W CTEPUIIM30BATH HCKYC-
CTBEHHBIC TUTATENIBHBIE CPEIBI U MOCY Ty, TPOBOJAUTH KOJTUYECTBEHHBII YUET MUKPO-
OPraHM3MOB B Pa3IUYHBIX CyOcTparax; BBIACHATb YUCTHIE KYJIBTYPBl OakTepui,
COpaXMBAIOIIMX KJIETYATKY, OKHUCISIOIIMX >KUP W KJIETYATKy, CUMOMOTHYECKHX
a30TPUKCATOPOB, aAUMAOPUIBHYIO NAIOYKY, MPOBOAUTH KAUYECTBEHHBIC PECAKLIMKA Ha
OPOAYKTHI YKU3HEACATEILHOCTH MHKPOOPTaHW3MOB, MPOBOAMTH MHKPOOMOJOTHYE-
CKMH aHaJM3 Pa3IMyYHbIX THUIOB MOYB, MPOIYKTOB OMOKOHBEPCHH, OMPEACICHUE YHC-
JIEHHOCTH 3MUA(UTHBIX MUKPOOPraHW3MOB, OLICHWBATH KAYECTBO 3€PHA, KOPMOB MO

MI/IKpO6I/IOJIOFI/I‘{eCKI/IM MOKA3aTEJIsAM., a Tak)ke OCHOBBI YUeHHsI 00 MHPEKIINH UMMYHUTETE U
MMMYHHOH CUCTEME OPraHU3MOB



2. MecTo TUCHHIUVINHBI B Y4¢0HOM mpouecce

JucumnnuHa « MEKpOOHOJIOTHS ¢ OCHOBAMU MMMYHOJIOTUM) BKJIFOUEHA B 00s-
3atenbHbli nepedeHh OI'OC BO, B ki1 AuCHMIUIMH 0a30BOH YacTu. Peanuzainus B
JUCIUIUTMHE « MEKPOOMOJIOTHS C OCHOBaMHU UMMYHOJIorun» TpedoBanuii ®I'OC BO,
OI1OIT BO u yueOHoro miiana no HanpaeiaeHuto 35.03.05 CanoBoACTBO.

JucumnnuHa «MUKpOOHOJIOTHsl ¢ OCHOBAMM MMMYHOJIOTANY SIBIIIETCS OCHO-
BOMOJIATAOIIECH 1711 M3yUEHUs CICAYIOIIUX TUCUUILUIAH. MeTobl 00paboTKh 3KCIe-
PUMEHTAIbHBIX JaHHBIX, OcHOBBI OmomH(popmaruku, [louBOBEACHHE ¢ OCHOBAMHU
reoJioruu, bnoxumus.

OCOOEHHOCTBIO TUCLMIUIAHBL SBISCTCA TO, YTO B YYEOHOM Kypce MOMHMO
JEKUUH, MPEAYCMOTPEH MPAKTHUKYM, B KOTOPOM CTYAEHTBI 3HAKOMSTCS ¢ OCOOCHHO-
CTSIMM CTPOEHUS, PA3BUTHS, MATAHUS U KYJbTUBUPOBAHUS MUKPOOPranu3MoB. OcBa-
WBAIOT METOJBl Y4Y€Ta W BBIACICHUS YMCTBIX KYJbTYP MHKPOOpPraHu3MoB. Moaenu-
PYIOT MPOIIECCHI TPAaHC(HOPMAIIK BEIICCTB

B NPUPOJE. 3HAKOMSATCS C MCIOJIb30BAHUEM YEIOBEKOM TOJIE3HBIX CBOWCTB
MUKPOOPTraHU3MOB B MPOMBIIUIEHHOCTH, CETBCKOM XO3SIMCTBE, MEIULMHE U OXPAHE
npupobl. [loutn Bce 3aHATHS TPOBOAATCS B MHTEPAKTUBHOM (opme (pabora B Ma-
JIBIX TPyNIax, FPyNmnoBoe 0OCYKACHUE).

Pabouas nporpamma aucuuminHbl « MUKpOOHOJIOTHS ¢ OCHOBAMH MMMYHOJIO-
THW» JJI UTHBAIMIOB M JIUL C OTPAHUYECHHBIMA BO3MOKHOCTSIMHU 3JI0POBbS pa3pada-
THIBACTCS MHAMBHIYAILHO C YYETOM OCOOCHHOCTEH MCHXO(PU3NYECKOTO PA3BUTHS,
VHAMBHAYAJIBHBIX BO3MOKHOCTEN M COCTOSIHUS 3I0POBbS TAKAX 00YUYAOLINXCS.

KoHTpoJib 3HaHUI CTYJIEHTOB MPOBOJUTCS B (POPME TEKYIICH M MPOMEKYTOYU-
HOM aTTECTaLMU.

Tekyuas arrecrauus CTyACHTOB — OLECHKA 3HAHUN U YMEHUN MPOBOAUTCA I0-
CTOSIHHO HA MPAKTUUYECKUX 3aHATHAX C IOMOIIBID OIMPOCOB, TECTOBBIX 3aaHWM,
OILICHKH CAMOCTOSTEIBHOM PaOOThI CTYJIEHTOB U CPOKOB CAAQ4M BBHIMOIHEHHBIX padoT,
a TaKKe HA KOHTPOJIBHOM HEETIE.

[TpomesxyTOo4Has aTTeCTalMsl CTYJEHTOB MPOBOAUTCS B (POPME - DK3aMEHa.

3. IlepedeHb MUIAHUPYEMBIX Pe3yJAbTATOB 00y4eHHs N0 JMCUMIVINHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JbTaTaAMH OCBOCHHSI 00pa30BaTeIbHOI
NPOrpamMmblI

OOpazoBaTeNbHbIE PE3yNbTATHl OCBOEHUS AUCHUIUIMHBI 00yYaromuMCs, Mpe-
CTaBJICHBI B Ta0nuLE 1.

4. CTpyKTypa 1 coaepxKanne THCUHILUIHHbI
4.1 PacnpenesieHue TPy I0EMKOCTH JUCHHUILJIMHBI 10 BUAAM PadoT

OOwast TpynoEMKOCTh TUCHUILUIMHBI cocTtaBiseT 3 3ad.ed. (108 vacoB), mx
pacnpeeseHue no BUAaM padoT NPEACTABICHO B Ta0IuIE 2.



TpeOGoBaHus K pe3yjbTaTaM 0CBOCHHS YUCOHOI JUCHHIIHHbI

Tabmuia 1

No Kon Gl T o T B pesysbprare n3yuenus yaeOHON JUCHUIIIMHBI 00yYAIOIINECs TOJDKHBI:
/T ::runnel:l KOMIETSHINH (VI € 9aCcTH) TEHLIUH 3HATh yMETh BJIAIETh
YK -1.1 IIpousBoauth NOUCK UH-
dopmanuu Ha OyMasKHBIX
CriocoObI moucka HHPOpP- | ¥ JEKTPOHHBIX HOCUTE-
Manuy Ha OyMaXHbIX U | JISIX, IPUMEHSATb CHCTEM-
AHanusupyer 3amady, | JIE€KTPOHHBIX HOCHUTENSX, | HbIH MOAX O/ IS PELIEHHUSI
BBIZIEJISIS €€ DA30BBIE CYIIIHOCTb CUCTEMHOIO | MOCTAaBJEHHBIX 3a/a4, UC- | MeTtogonoruei Hay4Ho-
COCTABJISAIOLINE, OCY- | MOAXO/A, IPHHLMIIBI KOH- | [OJIb30BATh KOHCTPYK- 'O MBIIIJICHUS
ECTBISIET IeKOMIIO- | CTPYKTHBHOH KPUTUKH, | THUBHYIO KDHTHKY B XOJI€
SULIMIO 3a1a91 METO/Ibl aHAJIM3a U CUHTE- | IPOU3BOJCTBEHHBIX JHC-
3a nHpOpMaINU KYCCHI1, OCYLIECTBISATh
aHau3 U CUHTe3 HHPOP-
CrocoOeH oCyIecTBIIsITh MAaIu
MOUCK, KPUTUYECKHUI aHAIN3 YK-12 IIpon3BoauTh MOUCK HH-
1 VK .1 |WcuHTes uHpOpMaInH, MPH- ¢dopmarmm Ha OyMakKHBIX

MEHSTh CUCTEMHBIN ITOAXO0N
IJIs1 pELIEHUs TOCTABJIEHHbBIX

3agav

Haxonut u kputuue-

CKH aHAJIU3UPYET UH-
dbopmarnuro, HeoOXo-

TUMYEO JJIsI PELIeHUs
MMOCTaBJICHHOM 3a4a41

CrniocoObI moncka uxgpop-
MalHuy Ha OyMakKHBIX U
3JIEKTPOHHBIX HOCUTEJISIX,
CYIIHOCTb CHCTEMHOTO
NOAXOAA, TPUHLIUITBI KOH-
CTPYKTHBHOH KPUTHKH,
METO/Ibl aHATN3a U CHHTE-
3a nHpoOpMaIHU

U 3JIEKTPOHHBIX HOCHUTE-
JSIX, IPUMEHSATb CUCTEM-
HBII NOAXON AJIs PeLIeHUs
MOCTaBJIEHHBIX 3a4a4, 1C-
M0JIb30BaTh KOHCTPYK-
TUBHYIO KPUTHUKY B XOJI€
MIPOU3BOJCTBEHHBIX JTHC-
KYyCCHUH, OCYILIECTBJIISTh
aHaJu3 U CUHTe3 HHPOP-
MaLuu

Hapwikamu mmoncka u
KPUTHUYECKOTO aHAIn3a
uH(popMauuu, HeoOXo-

JUMOM JI PELIEeHUS TTO-
CTaBJICHHOI 3a1a4u

YK-13

Paccmartpusaet BO3-
MOKHBIC BApUAHTBI
peLIeHUs 3a0a4u,

MeTtononoruro TeopeTu-
YECKOr0 U HKCIIePUMEH-
TaJbHOTO UCCIIEIOBAHNS,
NPUHLOUIIBI CUCTEMHOI'O

IIpumensTs pa3nu4uHbIe
BAPUAHTHI PELIEHUS 3a-
7a4, OLIEHUBAsI UX JOCTO-
WHCTB U HEJOCTATKU

CrtaHgapTHBIMH METO-
JlaMH peLIeHUs] TOCTaB-
JIEHHBIX 3a7a4, Ompene-
JIs1s1 UX JOCTOMHCTBA U
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OLCHUBAaA UX 10CTO-

MOAXO0MAA JJISl PeLIEHUS

HEJIOCTATKH!
WHCTBA U HENOCTATKU MOCTaBIICHHBIX 3a7a4
YK-14
I'pamoTHO, nOrN4HO,
apryMEHTHPOBAHHO
MHUDVET - ApryMeHTHPOBaHHO (hop-
(opmupyer cob Otnuuue GakToB OT MHe- pry p (bop APryMEHTHUPOBAHHO

CTBEHHbIC CYKACHHS U
oueHku. Oranuaer
(hakKkThl OT MHEHHIA,

WHTEpIpeTaLuii, oue-

HOK U T.J. B PacCyx-
JOEHUSIX TPYTUX
YYaCTHHUKOB AESATEIb-
HOCTH

HUN, UHTEPIPETALNN,
OLICHOK U T.J. B PacCyX-
NEHUSIX APYTUX YYaCTHU-

KOB J1€ATEJIbHOCTH

MHUPOBATb COOCTBEHHbIE
CY)KICHUS 1 OLIEHKH IO
HauboJiee pacipocrTpa-
HEHHBIM TEOPHSIM OHOJIO-
I'MYECKUX HAyK

dbopmupoBatb cod-
CTBEHHbBIC CYKICHHUS U
OLEHKH IO HaWJICeHHO!
uHpopMauu

YK-1.5

Ornpenensier 1 OLIEHU-
Ba€T MOCJIEACTBUSA
BO3MOJKHBIX pELIEHUN
3a1a4u

IIpuHIMNBI KPUTHYECKOTO
MBILIJICHUS

OueHuBaTh npakTHye-
CKYI0 3HAYMMOCTb Hay4-
HOTO UCCJIEIOBAHMUS

IIpuMeHTE CHCTEMHBIN
MOAXOA IJIsl PELIECHUS
MOCTABJICHHBIX 3a/1a4 B
YCIOBHSIX, TPUOJIMIKEH-
HBIX K IPOU3BOJCTBEH-
HBIM

Crnioco0eH ynpaBJisiTb CBOUM
BpPEMEHEM, BBICTPAUBATh U
pEaI30BBIBATH TPAEKTOPHIO
CaMOpa3BUTHS HA OCHOBE
NPUHLHUIIOB O0Opa30BaHUsI B
TEUECHHUE BCEH JKU3HU

YK -6.1

IIpumensier 3HaHuE O
CBOMX pecypcax U ux
npenenaax (JITYHOCT-
HbBIX, CHTYaTUBHBIX,
BPEMEHHBIX U T.1I.),
1151 YCTIELIHOTO BbI-
MOJIHEHHS IOPYYEH-
HOM paboTHI -

Buner pecypcos (nu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX M T.J1.) U UX
npeznesnsl, HeoOXOIUMbIe
ISl YCIELIHOTO BBINOJ-

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BHUTHUS U CaMO00-
pa3soBaHMUsL.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

CrniocobHOCTBIO pearnu-
3allM1 HAMEYEeHHBbIX Lie-
JIeH NesITeNbHOCTH C
Y4€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAroB
KapbepHOro pocTa, Bpe-
MEHHOH NMepCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PBIHKA
TpyJa.

YK-6.2
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ITonumaeTt BaXKHOCTh
MJIAHUPOBAHMUS TIEP-
CIIEKTUBHBIX LICJIEi

COOCTBEHHO aes-

TEJIbHOCTHU C Y4ETOM
YCJIOBUH, CPEICTB,

JUYHOCTHBIX BO3MOJXK-

HOCTEH, 3TanoB Kapb-
€pPHOro pocTa, Bpe-

MEHHOH NMEePCHeKTUBbI

Pa3BUTHS ACSITEIBHO-

cTu 1 TpedoBaHui
PBIHKA TPyAa

Buner pecypcos (nu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX U T.J.) U UX
npeznesnsl, HeoOXOIUMbIe
ISl YCIELIHOTO BBINOJ-

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BUTHS U CaMO00-
pa3oBaHUsI.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

CrniocobHOCTBIO pearnu-
3allM1 HAMEYEeHHBbIX Lie-
JIeH NesITeNbHOCTH C
Y4€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAroB
KapbepHOro pocTa, Bpe-
MEHHOH NMepCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PBIHKA

TpyHaa.

YK-6.3

Peanusyer HameueH-
HBIE LIeJIH AEeATEJIbHO-
CTH C YYETOM YCJIO-
BUM, CPENCTB, JINY-
HOCTHBIX BO3MOXXHO-
CTel, ATarnoB Kapbep-
HOI'O POCTa, BPEMEH-
HOM MEPCIEKTUBBI
Pa3BUTHUSA AESTEIBHOC
TH 1 TpeOOBaHUH
PBIHKA TPyAa

YcnoBus, cpencTsa, Jud-
HOCTHBIE BO3MOYKHOCTH,
3Tarnbl KAPbEPHOTO POCTA,
BPEMEHHbBIE TIEPCIIEKTUBBI
Pa3BUTHS AESITEIBHOCTH U
TpeOOBaHUS PbIHKA TPy

@opMyIHpPOBATH LETU
JESITeIbHOCTH C yUeTOM
YCJIOBUM, CPEACTB, JIUY-
HOCTHBIX BO3MOKHOCTEH,

3TaIoB KapbepHOIO POCTA,
BPEMEHHOH NMEepPCHEeKTUBbI
Pa3BUTHUS AESITENBHOCTU U
TpeOOBaHUH PBIHKA TPy

Hasbixkamu peanusanuu
HaMEUE€HHBIX Lejel aes-
TEJIbHOCTHU C YYETOM
YCJIOBUM, CPEACTB, JIUY-
HOCTHBIX BO3MOXHO-
CTeH, 5TanoB KapbePHO-
ro pocTa, BpEMEHHON
MEPCIEKTUBBI PA3BUTHSI
NesITeIbHOCTH | Tpedo-
BAHUH PbIHKA TPyIa

YK-6.4

Kputnuuecku onenu-
BaeT 3QPeKTUBHOCTH
HCTIOJIb30BaHUS Bpe-
MEHU U APYTHUX pe-
CYpCOB IIPH PELICHUS
MMOCTaBJICHHBIX 3a71ad,
a TaK:Ke OTHOCHTEJIb-
HO MOJYYEHHOIO pe-

IIpuHIMnIEl 1 METOABI
YIIPABJICHUS] BPEMEHEM.

OnTuManbHO yNPaBIsATh
CBOUM BPEMEHEM JJIs Ca-
MOPAa3BUTHSI HA OCHOBE
NPUHIUIIOB 00Pa30BaHMS
B T€UE€HHE BCEH JKHU3HH.

Hasbixkamu puobpere-
HHUsI HOBBIX 3HAHUH U
HABBIKOB, OIITHMAJILHOIO
yIpaBJIEHUs] CBOMM Bpe-
MEHEM JIJIsl CaMOpPa3BU-
THUSL HA OCHOBE TPUHIIH-
nos 00pa3oBaHus B Te-
YeHHUe BCeH JKIU3HMU.
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3yJbTaT

YK-6.5

JleMOHCTpUpyeT UH-
Tepec k yuede u uc-
MOJIb3YeT MPeoCTaB-
JsieMble BO3MOXKHOCTH
111 IpUoOpeTeHust
HOBBIX 3HaHUH U
HaBBIKOB

METOIbI, CIOCOOBI TIOJTY-
YeHUSI HOBBIX 3HAHUHU U
HAaBBIKOB

MPOSIBIISIT MHTEPEC K
yuaeOe, UCTIOIB30BaTh
MPEIOCTABIISIEMbIE BO3-
MOKHOCTH JJIsl IPHOOpe-
TEHUs] HOBBIX 3HAHUH U
HABBIKOB

HABBIKAMU TIPUMEHEHUS

HOBBLIX 3HAHWH U HaBHI-

KOB B Oynymieit nmpodgec-

CHOHAJILHOM JesITeJIbHO-
CTH
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4.1 PacnipenesieHue TpyA0&EMKOCTH AMCUMINVIMHBI 10 BHAAM padoT mo

cemecTpam

Tabnmuna 2
Pacnpenenenue Tpya10éMKOCTH JUCHUILIMHBI 0 BHAAM paldoT MO ceMecTpam
TpynoémkocTb
Bup yue6Hoii padoTsi B T-H1. To cemect-
qac. Bcero pam
1
O0mas Tpy10éMKOCTh THCIUILTUHBI IO Y4eOHOMY TUIAHY 108 108
1. KonrakTHast padora: 70,4 70,4
AyauTtopHasi padoTa 70,4 70,4
8 MOM yucie:
gexyuu (J1) 34 34
npaxkmuyeckue sausimusi (113) 34 34
KOHCYIbMAYull nepeo dK3aAMeHOM 2 2
KOHMAKMHAsL pAOOMA HA NPOMENCYMOUHOM KOHMPOJIe 0.4 0.4
(KPA) ’ ’
2. CamocrositesibHasi padora (CPC) 37,6 37,6
Penpooyxkmuenas camocmosmenvnas padoma. Popmupo-
8anue U YCBOeHUe COOEPAHCAHUS KOHCHEKMA JeKYUll HA Oa3e
DPEKOMEHOOBAHHON — 1eKMOpoM — YueOHOll  Jumepamypbsi, 10,6 10,6
BKIIIOYASL UHDOPMAYUOHHBIE 00PAZ0BAMEbHbIE PECYPCbl
(21eKMpOHHbIE YUeOHUKU, DN1eKMPOHHbIE OUOIUOMEKI)
1lo020mosxa k sx3ameny (KOHmpois) 27 27
Bua npoMeRyTOYHOr0 KOHTPOJISI: JK3aMeH
4.2 Coaep:kanue IUCHUILIMHBI
Tabnuua 3

TemaTnyeckuii NJIaH y4eOHOH IHMCUHUIIVIMHBI

HaunmeHoBaHHE pPa3aejaoB U TEM JUCHHILIHH AyH“TopHaﬂ paﬁOTa BHeayH“TO
. Bcero | JI 113 IIKP pHas
(yxpymHéro) BCEro pa6ora CP
Beenenue Tema Ne 1 HMctopus, 00bekKT, 4 2 2
METOJIbI M 3a]1a41 MUKPOOUOJIOTHH.
Paznen 1 «O0mas MUKpoOHOJI0THsD) 26 10 16
Tema No 2 CtpykTypa OakTepuanbHOM 10 2 8
kjeTku. [I[puHmnel Knaccupukanum
MIPOKAPHOT.
Tema Ne 3 MUKPOOPraHU3MbI-3YKapPAOTHI 8 4 4
(rpulBbL, BOAOPOCH, MPOCTEHIINE)
Tema Ne 4. Merabonuzm 8 4 4
MHUKPOOPraHU3MOB
Pa3nen 2 «9K0J10rus U reoXuMuUdecKas 16 6 10
AesITeJIbHOCTh MUKPOOPTraHU3MOB»
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HaunmeHoBaHHEe pa3aeaoB H TEM JUCHHUILINH Ay).]ﬂTOpHaﬂ paﬁOTa BHeayzmTo
. Beero | JI 3 nKP pHast
(pymmcio) BCEro pa6ora CP

Tema Ne 5 BrimsiHue (pakTopoB BHEIIHEH 4 2 2

Cpeabl HA MUKPOOPTaHU3Mbl. JKOJIOTHS

MHKPOOPTraHU3MOB.

Tema Ne 6. [IpeBpanicHue 12 4 8

MHUKPOOPraHU3MaMHu COETUHCHUMA

yriepoaa, a3ota, hocdopa, cepsbl.

Paznen 3 «Mukpoopranusmsl B 6 4 2

HAPOAHOM X0351iiCTBE H METHIHHE)

Tema Ne 7 «Poib MUKPOOPraHMU3MOB B 6 4 2

OMOTEXHOJOTHM OKPY KAKOIIECH CPeab»

Paznen 4 «OCHOBBI HMMYHOJIOTHH» 28,6 | 12 6 10,6

Tewma 8. OcuHoBbI yuenust 00 napexnun. mmy- 9,6 4 2 3,6

HUTCT 1 UMMYHHasA CUCTCMaA

Tema 9. UMmyHOJIOrMUeckue peakuuu. Monieky- 9.5 4 2 533

JSIPHBIE METObI MUarHocTuku. UMmyHonpodu-

JIAKTHKA 1 UMMYHOTCpAaIIus

Tema 10. MukpoopraHu3Msl - BO30yauTen Oa- 9,5 4 2 3.5

HUJUTAPHBIX U KJIIOCTPHUAHAJIbHBIX (CHO-

poobpasyronux ) HHPEKINOHHBIX OOJIC3HEH K-

BOTHBIX.

Koncynemayuu nepeo sxzamenom 2 2

Konmarxmmuas paboma Ha npomesicymoy- 0,4 0,4

Hom koumpoie (KPA)

[looecomoeska k sKr3ameHy (KOHmMpPO.iv) 27,6 27,0

Bceero 3a 1 cemectp 108 34 34 2,4 37,6

HNToro no nucuuninxe 108 | 34 34 2,4 37,6

Beenenue Tema Ne 1 Victopus, 00bEKT, METOABI U 3a]1a4¥ MUKPOOUOJIOTHH.

Hcropust mukpoduonoruu. OTKpbITHE MUKPOOPraHu3MoB AHTOHM BaH JleBeH-
rykoM. [lepuon GeccrucTeMHbIX HAOMIOAEHUH («OMUCATENBHBIN MEPUOI» B PA3BUTHU
mukpoouosiorun). Otkpeitus Jlyn Ilacrepa (HEBO3MOXKHOCTh CaMO3apOKIEHUS, OT-
KPBITAE MPUPOABI OpOKEHUs, BO3OyAUTENN OONE3HEH, MPUMEHEHUE BaKLWH). «Du-
3MOJIOTMYECKHIA Mepruo» B pazBuTuu Mukpoouonoruu. Padotel P.Koxa, U.U. Meu-
HUKOBA. POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTHH MUKPOOHOJIOTHH.

Oco0OEHHOCTH M CBOMCTBAa MUKPOOPTaHU3MOB, OOBEKT, METOJIbI M 33/1a4l MHK-
poOuosioruu

Pazpen 1 «O0mas MukpoOuoJI0rus»

Tema Ne 2 Crpykrypa OakrepuanibHON KiaeTKH. [IpuHIMIBL KiacCUpUKALIMK
MPOKAPHOT.

MuKpoOpraHu3mMbl — MPOKAPUOTHI W 3YKAPUOTHI, UX OCHOBHBIE Pa3IUYMII.
Mopdonorus 6akrepuii, CTpoeHue kneTok 0aktepuii, Kinetounsie CTpykTypbl OakTe-
PHIA: KancyJsbl (M CIIM3UCTBIE CIIOW), KIIETOYHBIE CTCHKH IPAMITOIOKUTEIBHBIX U IPa-
MOTPHULATENbHBIX OaKTepUH, KIETOUHAs MEMOpaHa, >KTYTUKH, GUMOpUM (IWIH) Y
OakTepuii. BKIIFOUEHUs, UX XUMUYECKUI COCTaB U (DYHKIMH. DHAOCHOPHI U OPYTHE
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nokosiuecs: Gpopmel MpokapuoT. Poct u pasmHoxkeHue Oakrepuii. CnocoObl pas-
MHOKEHUST OAKTEPHIA.

Tema Ne 3 MUKpOOPraHu3MbI-3YKapuOThI (TPUOBL, BOAOPOCIH, TPOCTEHIINE)

['pu6Gel. Mctopust m3yuenus rpuOoB. OOmas XapakTepUCTHKA, OCOOCHHOCTH
CTPOEHMSI, pa3MHOKEHUS. CXOACTBA M PA3NAUMsl TPUOOB C PACTCHUSIMHU W KMBOTHBI-
MU. 3HAYCHHUE B MPUPOJIE W )KA3HU YEJIOBEKA.

Bopopocnu. PacnipocTpanenue B mpupoie, o0mas XxapakTepuCcTHKa, CTPOEHUE,
Pa3MHOKEHUE. 3HAYCHUE B TPUPOJIE U SKU3HH YEJIOBEKA.

[Tpocreiimme. OOniasi XapakTEPUCTHUKA, OCOOEHHOCTH MUTAHUs, PaclpocTpa-
HEHUE

Camporpodubeie 1 mapazutuyeckue (opmbl. CHCTEMATHKA, XapaKTCPUCTHKA
OTJEJIbHBIX CUCTEMATHUYECKHAX TPYIIIL.

Tema Ne 4. MeTaGonnu3mM MUKPOOPTaHA3MOB

XUMUYECKUI COCTaB KIETOK MUKPOOPraHMW3MOB, €r0 MOCTOSSHCTBO U 3aBUCH-
MOCTh OT yClOBHil cpeabl. PazHooOpazre noTpeOHOCTEN B MCTOYHMKAX MUTAHUS Y
MUKpPOOPraHu3MoB. CrnocoObl MHUTAHWS M MOCTYIJIEHUE NHUTATEIBHBIX BELIECTB B
KIeTKy. Mcrnonb3oBaHre MUKPOOPraHM3MaMi UCTOYHUKOB YIiiepoaa. ABTOTPOQBI U
rerepoTpodel. GOTOCUHTE3 (OKCUTEHHBIA M AaHOKCUTEHHBIN ) H XEMOCHHTE3 Y MUKPO-
opranm3moB. OtkpeiTie xemocuHTeda C.H.Bunorpaackum. Jlutotpodsl U opraHo-
Tpo(el. CanpoTpodsl, naparpodsl, MUkcoTpodsl. MicTounrkm azorta, pocdopa, cepsi.
[ToTpeOHOCTD B 3Keie3e, KaauK, KATbLIUK, MUKPORJIEMEHTAX, BATAMUHAX.

[Tonsite 0 PepmenTax, ux KaaccuPukanuss ¥ 0COOEHHOCTU. POk pepMEHTOB
B JKM3HEACATETLHOCTH MUKPOOPraHU3MOB. DK30- U 3HAO(pepMeHTh. KOHCTUTYTHB-
HBIC U aJanTUBHBIC (MHAYUMOENbHbIE) GepMeHThI. JIokann3anus GepMEHTOB B KIET-
ke. Mcnonb3oBanue (P€PMEHTOB YEIOBEKOM B PA3IMYHBIX OTPACIAX HAPOAHOIO XO-
3UCTBA.

KynpTHBUpOBaHUE MHUKPOOPraHW3MOB. UMCTas W HAKOMUTENBbHAS KYJbTYPHI.
OneKTUBHBIE cpelibl. CHCTEMBI KYJTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CrocoObl MONMYYEHUsT MHKPOOPraHM3MaMHM JSHEPruu:. OpOKEHHWE, IbIXaHHE,
aHaspoOHoe abixaHue. AT® — 1eHTPOOOSUT KIETKM W CrocoObl €€ 00pa3oBaHUS:
cyocTpatHoe (pochopunupoBaHre — IIHMKOIWM3 W cxemMa OMmacHa — Melieproga —
[Tapnaca (OMII); okucaurensbHoe QocdoprnupoBanue — nukin Kpebca uimv muki
TpukapOoHOoBbIX KHCHOT (L[TK) u snexkTponTpancnoprHas uens (OTLL).

CX0JCTBO M paznuurie OPOXKEHUS, IbIXaHUsl, aHA3POOHOTO AbIxaHus. [ THKoIm3
y 3YKapHoOT (BBICIIMX OPraHU3MOB) U pa3HOOOpa3ue aHadPOOHBIX MyTEH y MUKPOOP-
TaHU3MOB: TTIUKOJIA3, MEHTO30(oCpaTHBIl MyTh, MyTh ODHTHEpa — Jynoposa. Xu-
MU3M a3poOHOro apixanus: cxema OMIL, LITK, OTLI,

Paznen 2 «IKoJI0THSI M TEOXHMHYECKAs1 IeSITEJIbHOCTh MHKPOOPTaHU3-
MOB»

Tema Ne 5 BousitHue (pakTopoB BHEIIHEH CPelbl HA MUKPOOPTaHU3MBI. DKOJIO-
I'isl MUKPOOPTaHU3MOB.

AlOunotrueckue U OnoTHYecKHre (PaKTOpel. AOMOTHYECKUE (PAKTOPHL. 3aBUCH-
MOCTh MHUKPOOPraHM3MOB OT BOJHOTO pekuMa cpedbl. OCMOTHYECKOE IABJICHUE
KJIETKW Y Pa3HbIX I'PyNIl MHKPOOPraHW3MOB M WX OTHOIICHWUE K Pa3HbIM YPOBHSM
BIQKHOCTH cpeabl. Ocmouibl U raopuiibl. UX pacnpoCTpaHEHUE U MPAKTHYECKOE
3HaueHue. KpUTHUYECKHUE TEMINIEPATYPHBIE TOUKU B KM3HEIEATEIIBHOCTH MUKPOOpra-
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HU3MOB. Me30(Quel, neuxpoQuiibl, TCUXPOTPO(PBI, TEPMOPHUIIBI, SKCTPEMATBHO
TEPMODUIBHBIE U SKCTPEMAIIBHO NCUXPO(UIBHBIE (OPMBL. BIMsHUE KHUCIOTHOCTH
Cpelpl Ha Pa3BUTUE OTHACIBHBIX MUKpPOOpraHuaMoB. Kpurtnueckue 3HaucHus pH B
YKU3HEJCATEIbHOCTA MUKPOOPraHu3MoB. Me3oduiuibl, ankano(uisl, auuaoQuiibl 1
3KCTpeMalibHbIe auaA0(uiIbl. OTHOMIEHUE MUKPOOPTAHU3MOB K KUCIIOPOIY. A3pOOHI
¥ aHa3poOkI ((haKkyJIbTATUBHBIE U OOIUTATHEIE).

buotndeckune PpakTopsl (B3aMMOOTHOLIEHUSI MUKPOOPTAaHU3MOB MEKIY COOOiA
Y IPYTHMH CYLIECTBAMM). B3aMMOOTHOLICHNS MKy OpraHu3MaMu: Tpoduueckas u
AIIENIOXUMHUYECKAst MPUPOJa B3aUMOCBs3ei. HelTpanusm, MyTyanusM (MMpOTOKOOIe-
paiusi, cMMON03), KOMMEHCAJIU3M, aKTHBHAs KOHKYPEHIIMSI, Tapa3uTHU3M, METAOHO03,
CUHTPO(Us (MUKPOOPraHu3Mbl pyOlia >KBauHbIX KUBOTHBIX). CUMOMO03 M aHTarOHU3M
MEXIY TPOKApUOTaMU W dykKapuoTamu. [IpakTnueckoe MCnoap30BaHue CUMOMO03a U
AHTarOHW3Ma B CEJIbCKOM XO3SiCTBE U MEAMLIMHE.

MuKpoOopraHu3Mbl OYBBL, BOABI M BO3AyXa.

Tema Ne 6. [IpeBpaiueHne MUKpPOOPraHM3MaMH COCAVMHEHUHN YIIIEPOAa, a30Ta,
docdopa, cepsl.

3HAUEHUE MPOLIECCOB MPEBPALICHUS YTIEPOACOACPKAIIMX BEIIECTB B KPYro-
BOPOTE YIAEPOAA B MPUPOJE U POIb MUKPOOPraHM3MOB B PACHAE OPraHUYECKOrO
BenlecTBa. [Ipoueccel OposkeHn (MACITHOKUCIOE OPOYKEHUE TTEKTHHOBBIX BELICCTB.
OpO’KEHUE LEIUTIONO3BI, CIUPTOBOE, MIUIIMPUHOBOE OpOXKEHUE, OPOIKEHUE NEKTUHO-
BBIX BECILIECTB, SIOJJOYHOKHUCIIOE OPOKEHUE, MOJIOYHOKUCTOE OpOXKEHUE) 3HAYEHUE B
OPUPOJIE, CENBCKOM XO3SIMCTBE, MPOMBILUIEHHOCTA. OCHOBHBIE CBOMCTBA BO30YIUTE-
Jei 3TUX TporLeccoB (0OIMraTHBIA a3po0Ou3 WM aHA3POOU03, «BCEITHOCTE» B OTHO-
IEHUW UCTOYHUKOB yIJIEpoia v Ap.)

HenonHoe OKHUCIIEHUE YIIEBOIOB U APYTMX OPraHMYECKHX COCIMHECHUN MUK-
pPOOpraHu3MamMu ¢ 00pa30BaHUEM KUCIIOT.

ABpoOHOE pa3Nio’KEHUE LEJUTHONIO3bL. Llenmono3opaspymatoniye OaKTepun |
IpuOBI-BO30YIUTENN TPOLECCa Pa3pyLICHUsT LEIUTIONI03bl. OKHUCIEHHE MHUKPOOpra-
HU3MaMHU TEMHULEIUTION03, JUTHHUHA, KUPA, YIJIEBOAOPOa0B, Bo3Oyaurenn u 3Haue-
HUE 3TUX MPOLIECCOB.

Pasnen 3 « MUKpOOpPraHu3Mbl B HAPOJAHOM XO3SCTBE U MEIULIUHE)

Tema Ne 7 «Pojib MUKPOOPraHU3MOB B OMOTEXHOJIOTHH OKPYXKAIOLICH CpeabD

MuKpoOHOIOTHYECKHE U a0MOJIOTHYECKUE (DAKTOPBI PABIOKEHUS KCEHOOHMO-
TUKOB. [lepCUCTEHTHOCTE M Aerpaaanns KCEHOOMOTUKOB (TECTULMAOB, MOBEPXHOCT-
HO-aKTHBHBIX BEIICCTB, CHHTETUYECKMX CMOJ, IJIACTMACC M APYTUX MPOAYKTOB Op-
TFAaHWYECKOTO CHHTE3a) B MPUPOJHBIX 3KOCUCTEMAaX MHUKpoopraHudmamu. Heobxonu-
MOCTh OLICHKM BBOJMMBIX B MPHUPOAY KCEHOOMOTMKOB. MHKPOOPraHM3Mbl aKTHBHO
YYaCTBYIOLIME B Pa3l0KEHUN KCEHOOMOTUKOB M MX XapaKTEPUCTHKA.

buonorndeckas uHAMKaLMS 3arps3HEHHON MOYBEHHOMN CPellbl M CaMOOYHMIIEC-
HUE MOYB. TUNBI U XapaKTep 3arpsa3HEHHU (XMMHUYECKOE 3arpsi3HEHUE, OMOoIoruye-
CKO€ 3arpsizHeHuE). Posib B pa3noskeHUU MECTUIMAOB KOMETA00IM3Ma U CHHTPO(HUH.

Hcnonb30BaHrEe NECTULMI0B MUKPOOPraHU3MAMH B KAYECTBE UCTOYHUKOB YT~
aepona (ouoaerpananus). 3aBUCUMOCTh Pa3jI0KECHUS MECTUIIMAOB OT TEMIIEPATYPHI,
pH, KMCIOPOOHOrO peXKuMa M BIAXKHOCTH cpeabl. Bkinaax MEKPOOPraHUu3MOB B MUHE-
pPATM3aUMIO MECTULUAOB. DKOJIOTHYECKAs ONACHOCTh XMMHYECKOTO 3arpsi3HEHUS, Y-
TH OMOXMMHYECKOH TpaHCPOopManuu MECTULIUAOB MUKPOOPTaHU3MAMH W TPUEMBI
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UCMOJIb30BaHUsl MUKPOOPTraHU3MOB JUTsl AETPadalid NECTUIMA0B. CTUMYTUPOBAHUE
Pa3BUTHS MUKPOOPTaHU3MOB B IPUPOTHOM MECTOOOMTAHUM MYTEM MPUMEHECHHS Pa3-
JIMYHBIX arpOTEXHUYECKUX MPUEMOB, B YACTHOCTH, IPA BHECEHUM UCTOYHUKOB a30Ta,
(docdopa, BHITOJHAOIIUX POJIb CyOCTPAaTOB-UHAYKTOPOB MM KocyOcTpatoB. [lep-
CHEKTUBbI UCMOJIB30BAHUS NMECTULUAOB MUKPOOHOTO TPOMCXOXKICHUS KaK aJIbTEPHA-
TUBbI 3KOTOKCUKOJIOTHYECKHA OMACHBIX XMMHYECKMX BCIIECTB M KaK COCIMHEHUA,
paziaracMeIx B 3KocucTeMax 0e3 00pa30BaHUsl TOKCHYECKUX W MEPCUCTEHTHBIX MPO-
JOYKTOB pacraja.

buonorndeckoe 3arpszaenue. [lytu camoouniienns nousbl. HeoOxoammocTb
NPOBEACHNS] CAHUTAPHO — SMUACMHUOIOTMYECKAX TTOYBEHHBIX MCCIEAOBAHUI B 3aBU-
CUMOCTH OT PA3HOBHIHOCTH OMOJIOTUYECKOIO 3arps3HEHUSI.

Paznoxxkenne HeQTH 1 HEPTENPOAYKTOB. TOKCUKOIOTHYECKAsS XapaKTEPUCTHUKA
(paKIMOHHOrO cocTaBa HE(PTU. 3aBUCUMOCTh CKOPOCTH PA3IOKEHUSI HEPTH OT TEM-
NEPATYPbI, BIAKHOCTH, COACPKaHUS Kuciopoaa B nmouse u pH. CtumynupoBaHue
nporecca Jerpajalud BHECCHUEM MHUHEPAIbHBIX yI0OpeHUM (a30THBIX U (ocdop-
HBIX ). XapaKTEPUCTUKA MUKPOOPTaHU3MOB-ECTPYKTOPOB.

Paznen 4 «OCHOBBI HMMYHOJIOTHID)

Tema 8. OcHoBbI yueHus1 00 nHpexkuuu. UMMyHUTET H HMMMYHHAs1 CHCTeMA.

Onpenenenne NMoHATHS: MHQEKIWs, WHOECKUMOHHBIA Mpolece, WH(EKIHOHHAS
Oone3Hb. Poab MHKPOOPraHM3MOB B BO3HMKHOBEHUM M pa3BUTUM MH(peKuuu. Tpo-
[M3M MHAKPOOPraHU3MOB. [1aroreHHOCTh. BUPYJIEHTHOCTh. EQMHULEI €€ U3MEPEHUS.
DaKkTOphl YCUIICHUS, OCIIa0JICHUS BUPYJECHTHOCTH. TOKCUI€HHOCTb, WHBA3UBHOCTb.
[Tyt 1 ciocoObl BOSHUKHOBEHHM S, PACTPEACIICHAS W JIOKATA3ALNK MATOTCHHBIX MUK-
POOPraHM3MOB B MaKpoopranu3me. Pojib MaKpoopraHu3mMa 1 yCIOBUH BHEIIHEN cpe-
JIbl B BOBHUKHOBEHUM W PA3BUTUN MHPEKIMOHHOTIO TPOLECCa.

NMMyHUTET, UCTOPHUS Pa3BUTHS MMMYHOJOTMHM. Buael umMmyHutera. [loHATHs
"UmmyHHas cuctema', "Hecrenuduueckas U crnenuduueckas 3amura opraHusma’.
KieTounblii ¥ rymMOpajibHblii UMMYHUTETH. OpraHbl UMMYHHOW 3alllUTHL. THMYC,
(dabpuieBa cCyMKa, TUM(OY3Jbl, CEIE3CHKA, KOCTHBIA MO3T, KICTKA UMMYHHOU CH-
CTEMBI. AHTHTEHBI, UX NMPUpoAa. UMMYHOMIOOYIMHBI, HX KJIACChI, POJIb B CO3AHUU
UMMYHHTETA. B3auMoaeiCTBHE aHTUTEH-aHTUTEIIO.

Tema 9. UmmyHonoruyeckue peakuuud. MoJieky/sipHble METOAbI AHATHO-
cTUKH. UMMYHONIPOQHIAKTHKA H HMMYHOTEPAIMs.

HMMMyHOJIOTHYECKME PEAKIUM: AJUICPTUYECKUE, CEPOJIOTMYECKHUE (arrIFoTHHA-
UM, MPELUIATALNY, CBI3bIBAHUS KOMIIEMEHTA, METOI (IyOPECLHUPYIOLINX aHTH-
TEJ, AMMYHO(QEPMEHTHBIA aHaIu3, NOJUMEpPa3Has LenHas peakuus). MMmyHoaua-
THOCTUKA, MUMMYHOTEPAnusi, HMMYHOTIPO(QHIIAKTHKA.

Tema 10. Muxkpoopranusmel - B0O30yauTe I OANMJ/UISAPHBIX H KJIOCTPH-
AHAJBHBIX (CMIOPO00PA3yIINX) HHPEKIHOHHBIX (00JIe3Hei ;KHBOTHBIX.

Bo3Oymutenu cnopooOpasytomux OalWLISPHBIX W KIOCTPUAMATBHBIX WH)EK-
1M :0aKTeprUO30B. CUOMPCKOM S3BBI, CTOJMOHSKA, O0Tynu3mMa. Mopdosorus, Gpusno-
Jorusi BO30YIMTENEH, KyIbTHBUPOBAHUE, MATOIEHHOCTh, YCTOMYMBOCTB, METOBI
MUKPOOMOJIOTHYECKOMH, UMMYHOJIOTMUYECKON TUATHOCTUKHA U TPOPUITAKTHKY.

Mukpooprasusmsl - BO30yauTe/ M 0aKTepHaabHbIX 00/1€3Hel )KUBOTHBIX:
TyOepKyJie3a, Opyuemniesa, poski CBUHEH, MacTeperuie3a, JMEPUXn03a, CalbMOHEIE-
30B. Mopdomnorus, ¢pusnosiorus Bo30yaUTENEH, KyJIbTUBUPOBAHUE, MATOTCHHOCT,
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YCTOHYMBOCTb, METOJIbI MUKPOOHOIOTMUECKOH, MMMYHOJIOTHUECKON AMArHOCTHKHN W
npo(pUIaKTUKK.

HH(}eKI Uil )KUBOTHbIX:

BO3OYJUTEIN MUKO30B,

MukpoopraausmMsl — BO30yIMTe/IM MHK030B, MUKOTOKCUKO30B H BHPYCHBIX

MHUKOTOKCUKO30B. TPUXO(PUTHH, MHKpOCHopuu, (apyca

(mapum), acnepruiuie3a, adaaTOKCHMKO3a, OXparoKcuko3a u np. Mopdonorus, ¢u-
3MOJIOTHs BO30OYaUTENEH, KyIbTUBUPOBAHKE, MTATOTEHHOCTh, YCTOMYMBOCTD, METOIBI
MUKPOOHOJIOTHUYECKOM, UMMYHOJIOTHYECKON TMarHOCTUKH U TPODUITAKTHKH.

4.3 Conep:xanue JIeKIHii, MPAKTHYECKHUX PAa00T U KOHTPOJIbHBIX

MEpPONPHUATHH
Tabmuna 3
o dopmupye
Ne 1 Ha3BaHHe JIEKIHH, pmupy Bun
Ne Mble Koa-Bo
Ne pazpenia NPAKTHYECKUX H KOHTPOJBHOI0
n/n . KOMIIETEHI] 4acoB
CeMHHAPCKHX 3aHSITHH - MeponpUsITHS
Tema 1. Ucro-
usi, OOBEKT. Jlexuwms 1. Uctopust, 0ObeKT
pud, ’ . D, ’ YK -1, IIposepka koH-
1. METOMbI U 3a- METOABI U 3371a491 MHKPOOHO- 2
YK - 6. CIIEKTa JIEKLIUN
Jlaul MUKPO- JIOTUH.
Ouonoruu.
IIpakTuueckoe 3ansatue Ne 1.
Mukpobuosorudeckast 1abo-
aTopus U IpaBuia paboTHI B
P 5 P o P P KonTpone BbImon-
HEN YCTPOHUCTBO MUKPOCKOIA U YK -1,
HEHUs U 3a111Ta 2
€ro XapakTepucTuku. TexHuka YK - 6. m3
MPUTOTOBJIEHHsT OaKTepHaIIb- '
HBIX IIPENapaToB U TEXHUKA
MHUKPOKOIMPOBAHUS
Pazgen 1. «O0masi MUKPOOHOJIOTHSI»
Jlexums 2. CtpykTtypa Oakre-
S PyxIyp YK -1, IIposepka koH-
puanpHON KieTku. [IpuHIune! 2
VYK - 6. CIIEKTa JIEKLIUU
KJIacCU(PUKAIMK POKAPHUOT.
IIpakTuyeckoe 3anaTHEN2.
Omnpoc, KOHTpOIIb
3HakoMcTBO ¢ popmamu Oak- YK -1;
Tema Ne 2 . BBITIOJTHEHMSI H 3a- 2
e€Ma Ne TEpU: MAPOBUAHBIE U IATIOY- YK - 6. mura 113
CrpykTypa KOBUJIHbIE ()OPMBIL. '
OakTepuab-
2 N — IIpakTuyeckoe 3anaTueNe 3.
| U3ButbIe (BUOPHOHBI, CIIUPHII-
[Mpunuummnet (BuGp ’ P Omnpoc, KOHTpOIb
JIbI, CTUPOXETHI), HUTYATHIC YK-1;
kaaceduka- (mpocmoTp xeneszobaktepuii u3 | YK -6 BBITOTHCHIA 1 33~ 2
LAY TIPOKAPH- P p P . : mura I13.
ot BOZIOEMOB) (HOpMBI OakTepuil U
AKTHHOMMHIIETHL.
IIpakTuueckoe 3anaTueNe4.
Omnpoc, KOHTpOIb
MuKpOOpraHu3MbI 5YKapHOTHL: YK -1,
BBIMTOJTHEHUS U 32- 1,84
IPOKKHU, MUKPOCKOIIUYECKUE YK -6

rpuObI U BOIOPOCIIHL.

mura 113
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dopmupye

Ne 1 Ha3BaHHe JIEeKIHH, Bun
Ne MbIe Koua-Bo
Ne pazpenia NMPAKTHYECKUX H KOHTPOJIbHOI0
n/n . KOMIIETEHI] 4acoB
CeMHHAPCKHX 3aHITHH - MeponpHusTHS
KoHntponbHast paboTta 1o Teme: VK - 1-
«Y CTPONCTBO MUKPOCKOMA U VK 6’ Tectuposanue 0,16
TEXHUKA MUKPOKOITUPOBAHMUS.
IIpakTnyeckoe 3ansaTue NeS.
. Omnpoc, KOHTpOIIb
BrisiBieHue BKIIOYEHU B YK -1,
BBIMIOJTHEHUS U 3a- 2
KJIETKaX MUKPOOPraHU3MOB. YK -6 wwra 113
Oxkpacka crnop. '
IIpakTryeckoe 3aHATHENG.
IIposepka pacue-
ITocranoBka onbiTa MO U3y4ye-
VK -1; TOB COCTaBa ITUTa-
HUIO 3HAYE€HUs1 OTAEJIbHBIX MH- 1,84
VYK -6 TEJBHBIX CpPell MO
TaTeJIbHBIX 3JIEMEHTOB ISl BaDHAHTAM
Pa3BUTHS MUKPOOPTraHHU3MOB. P
KoHntponbHast paboTta 1o Teme: VK - 1-
«Mopdomorust MUKpoopra- VK 6’ TectupoBanue 0,16
HU3MOB
Jlexuus 3. MukpoopraHusMbl-
5 K: UOTHI ( IE6prBO,[[O oc YK-1, LlpORepKe KoRS 4
yKap rPHODL, P YK -6 CIIEKTA JIEKLIUU
JIM, IPOCTEHIIIE)
IIpaktuueckoe 3ansaTueNe7.
Tema 3. Muk- p
PesynbTars! onbiTa 1o usyde-
pOOpraHU3MbI-
HUIO 3HAYEHUs! OTAEJbHBIX MH-
SYKapHOTHI
TaTeJIbHBIX 3JIEMEHTOB ISl
(rpuOe1, BOIO- KonTpons Beinon-
Pa3BUTHUSI MUKPOOPTaHU3MOB. YK -1,
pociu, mpo- 2 HEHUsI U 3a1lIUTa 2
o YcrHbliil onpoc no teme «buo- YK -6 o
cTeimmue) I13., ycrHsIit onpoc
pa3HoOOpa3re MUKPOOPTaHH3-
MoB (OakTepun, TprOBI, BOJIO-
pocnu, npocreiimue). Bupy-
CBD».
Jlexus 4. Metabonmm YK -1, ITpoBepka koH- )
MUKPOOPraHU3MOB YK -6 CIIEKTA JIEKIUU
IIpaktrueckoe 3aHsaTHENCS. Koutpons npose-
MukpoOHOIOrHIeCKHi aHATN3 YK -1, IEHHsI MUKPOOHO- )
Pa3JIMYHBIX CyOCTPaTOB (MMOU- YK -6 JIOTUYECKOTO MOCe-
Ba, pacTeHue). BA.
IIpaxTuueckoe 3ansTueNe9
Tema Ne 4. KonuuecTBeHHbIN yueT yuc-
Kontpone npa-
MetabonusM | JIEHHOCTH MHKPOOPTaHU3MOB B YK -1,
BUJIBHOCTH MPOBE- 2
MHUKpoopra- pa3NIu4HBIX cyOcTparax (pe- YK -6
JIeHus y4era
HU3MOB. 3yJbTaThI IOCEBA). Bhinenenne
YHUCTOW KYJIBTYPBI.
IIpaktuueckoe 3ansaTueNe10.
AHaNu3 BBIIEIEHHON YUCTOMN
Kontpone npa-
KynbTypbl. OKpacka KyJbTypbl YK -1,
BUJIBHOCTH BBITIOJI- 1,84
no I'pamy. Onpenenenue 1ys- YK -6 verms I13
CTBUTEJIBHOCTH MUKPOOPra- ’
HU3MOB K aHTHOHOTHKAM.
KontponsHas padorta mo Teme: VK - 1-
«IInTaHNEe MUKPOOPTaHU3- VK 6’ Tectuposanue 0,16

MOBY.
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dopmupye

Ne 1 Ha3BaHHe JIEKIHH, Bun
Ne MbIe Koua-Bo
Ne paznena NMPAKTHYECKHX U KOHTPOJIBHOT0
n/m . KOMIIeTeHII 4acoB
CEeMHHAPCKHUX 3AHATHI - MeponpHusTUS
Pa3zpen 2 «koji0orusi U reOXuMHYECKAS 1eATEJIbHOCTh MUKPOOPTraHH3MOB»
Jlextust Ne 5 Bnusinue axro-
POB BHEIIHEH Cpenbl HA MUK- YK -1, IIposepka koH- 5
POOpPraHU3MBbI. IKOJOTHS MHUK- YK -6 CIEKTA JICKIIUU
Teng, 1> 5 OOPraHU3MOB
Bnusiaue dak- POOp :
IIpaxTuueckoe 3ansitueNe 11
TOPOB BHEII-
- OueHka 49yBCTBUTENBHOCTH
HEW cpenbl Ha . KonTtposs BeInos-
YUCTON KYJNBTYPbI K aHTHOMO-
MHKpOOpTa- o HEHUS U 3aIUTa
TUKaM. Y CTHBIH ONPOC MO Te- N
HHU3MBI. KO- YK-1; I13., ycTHbIi
me: «Baustane gaxTopos 2
JIOTHUSI MUKPO- o YK -6 OIIPOC, peLIEeHUE
BHEIIHEW Cpenbl HA MUKPOOP- o
OpraHu3MOB. CUTYaLIMOHHOMH 3a-
rann3Mel. «MeTaboIi3M MHUK- i
pooprann3MoBy». CUTyaIuoH-
Has 3aja4a
Jlexkuus 6. IIpeBpaineHne Muk-
POOPraHU3MaMu COETMHEHUM YK -1, ITpoBepka KOH- 4
yriepona, azora, pochopa, YK -6 CIIEKTA JICKIINH
CepBL
IIpaktnueckoe 3ansaTueNe 12.
MoaenupoBaHHue MPOLIECCOB VK — 1- KonTtpose BeInos-
CIIUPTOBOTO, MACISTHOKHCIOTO VK 6’ HEHUs U 3a1InTa 1,84
OpokeHuid 1 OPOKEHUS eI~ 113
JIFOJIO3BL.
3 KontponpHas padora o Teme: VK _1- IIposepka Teope-
«lIutaTenpHble Cpeabl U METO- VK 6’ THUYECKOU KOH- 0,16
IIbI CTEPUITU3 AL, TPOJILHOM PadOTHI
Tewma 6. Ipe-
BpalIeH1e JlaboparopHast paboraNe 13.

MHKpOOpTa- MosnoyHOoKHCTI0e OpOKEHNE. } VK - 1: Ormpoc, KOHTPOJIb
HsMaMi co- | MHEKpodIIopa cuiioca 1 KUCoi VK -6 BBITIOJIHEHHUS U 3a- 2
e TMHEHHiT yr- KaIyCThl. AHAJIU3 KUCIIOMO- muta [13
nepora, a3ora, JIOUHBIX MPOAYKTOB.

(ocdopa, ceps! | Kourponshas paGora no Teme:
«Ponp MUKpOOPraHU3MOB B
TpaHchOpMaLUU COETUHEHUI
line g)nello Huoueccmnnon ue JE 1, Tevruporarms, 2
yriepona. 1p y YK -6 YCTHBII ONpOC
HUS SHEPTHUI
YcerHbli onpoc no Teme «Kpy-
TOBOPOT YIVIEPOAAY.
IIpaktuueckoe 3ansaTueNel4.
MopenuposaHue NpoLECCOB
KpyroBOpOTa a30Ta B MPUPOAE VK _ 1- Ornpoc, KOHTPOJIb
(MuHEpanu3anys, AeHUTpUdu- VK 6’ BBITIOJIHEHMSI U 3a- 2

Kauus u azorduxcauns). Ipo-
CMOTp KJIyOEHbKOB O000BBIX

pacTeHui

mura 113
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dopmupye

Ne 1 Ha3BaHHe JIEKIHH, Bun
Ne MbIe Koua-Bo
a/n Ne pazpenia NPAKTHYECKUX U cONTE TR KOHTPOJIBHOT0 4ACOB
CeMHHAPCKHX 3aHSITHH - MeponpHusTUS
KonTponeHas pabota o Teme:
«MUKpOOHOIOTHYECKUE TTPO-
ecchl TpaHchOpMaLUU a30TCO-
5 panchopvan o YK -1, Tectuposanue,
JeprKalIuX COEAUHEHUI». Y CT- . 2
’ YK -6 YCTHBII ONpOC
HBII ONpPOC MO TeMe «YUacTue
MHUKPOOPTraHHU3MOB B LIUKJIE a30-
T,
azzeq 3 «MHUKpPOOPraHu3Mbl B HAPOAHOM X03sIiCTBe H MeAULIHE)
P 3«M
Jlexuusa 7 «Ponbp Mukpoopra-
Tema Ne 7 . poop YK -1, IIposepka koH-
HU3MOB B OMOTEXHOJOTHH 4
«Ponb muxkpo- ? YK -6 CIIEKTa JIEKLIUN
OKpY2Karolen cpeabn»
4 OpraHu3MOB B
IIpaktuueckoe 3ansaTueNels.
OMOTEXHOJIOTHH Omnpoc, KOHTPOJTb
. | OnpeneneHne TOKCUIECKOTO YK-1;
OKpPY>Karolen BBITIOJIHEHUS U 3a- 2
BJIMSIHUSL [IOYBEHHBIX MUKPO- YK -6
cpenbn» mura 113
OpraHU3MOB Ha pacTeHUs
Pa3znen 4 «OcHOBBI HMMYHOJIOTHID
Tema 8. Ocuo- | Jlexuwms 8. OcHOBBI yueHus: 00
YK-1; IIposepka koH-
BbI y4eHHS 00 uHpekuuu. IMMyHUTET 1 M- 4
YK -6 CIIEKTa JIEKIIUH
WH(pEKINU. MYHHasl CUCTEMa
Hmmynurer n I13 Ne9. Ceponoruueckue pe-
. Ornpoc, KOHTPOJIb
HMMYHHAs CU- | akiuu. TexHUKa MOCTAHOBKH U YK -1; BBIOIHEHMS. 1 34 5
cTeMa y4eTa pe3yJbTaTOB PEaKLuU YK -6 vy, T3
arrIIOTHHALMH.
Tema 9. m-
MYHOJIOTHYe-
CKHE PEaKLHH.
peakil Jlekumst 9. UMMyHoOoOrnye-
Monexynsp-
ckue peakuuu. MonexkysipHbie
HBIE METOBI YK-1; IIposepka koH-
METO/IbI IUATHOCTUKH. UMMy- 4
IUArHOCTHKH. YK -6 CIIEKTA JIEKIUH
HOMPO(IIAKTHKA K UMMYHO-
Hmmynomnpo-
Tepanus
S | ¢unakrika u
UMMYHOTepa-
Ust
Tema 10.
Muxkpoopra-
HU3MBI - BO3-
Oynutenu Oa-
LWUISIPHBIX U Jlexuus 10. MukpoopraHus3Mbl
KJIOCTpH- - Bo3OynuTenn OauuUIIPHBIX |
R i 5 P YK -1, IIposepka koH-
IUATbHbIX KJIOCTPUANANIbHBIX (CITO- 4
YK -6 CIIEKTa JIEKIIUH
(cmo- pooOpa3yronx ) HHQEKINOH-
poobpasyro- HBIX 00JIe3HEH JKUBOTHBIX.

IIHX) UHpEK-
LIMOHHBIX 00-

JIe3HEN JKUBOT-

HBbIX.
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4.4 llepevyeHb BONPOCOB JIS1 CAMOCTOATE/IBHOTO M3Y4YCHHS JUCIUILIHHbBI

Tabnuia 4

n/n

Ne paznena u Tembl

Ilepeyenb paccMaTpHBaeMbIX BOIIPOCOB AJISI CAMOCTOSATEJILHOIO
H3YYeHHs!

Pa3nen 4 «OcHOBBI HMMYHOJIOTHH»

Tema 8. OCHOBBI yue-
HUs 00 MH(pEKINH.
HmmyHuTter u um-

MYHHasl CUCTeMa

ITpopaboTka 1 MOBTOpEHNE JIEKIIMOHHOTO MaTepuana U Marepuana
yueOHHMKOB U yueOHbIX mocobuii. U3ydueHne MaTepuasia no TemMe Jek-
L[MH1, KOHCYJIbTUPOBAaHNE U NPOBEPKa AOMALIHUX 3aaHui mocpen-
cTBOM 3yekTpoHHOU nmoutel YK —1; YK - 6

Tema 9. UMmyHOJI0-
rMYeCKHUEe PeaKkLuu.
MonexyaspHbIe METO-
IIbl TUATHOCTHKHU.
HNmmynonpodunakTu-
Ka 1 MMMYHOTepanus

ITpopaboTka 1 MOBTOpEHNE JIEKIIMOHHOTO MaTepuana U Marepuana
yueOHMKOB U yueOHbIX mocoduil. U3ydeHue marepuana mo Teme JeK-
LIUH, KOHCYJIbTUPOBAHKE U MPOBEPKA TOMALTHHX 3a/JaHUI Tocpen-
CTBOM 3JIeKTpOHHOM nouthl YK — 1; YK - 6

Tema 10. Mukpoopra-
HU3MBI - BO30YAUTENN
OAIUISIPHBIX U KJIO-
CTPUANAIBHBIX (CIIO-
poobpasyrommx) uH-
(beKIIMOHHBIX OoJIe3-
HEW JKMBOTHBIX.

ITpopaboTka 1 MOBTOpEHME JIEKLIHOHHOIO MaTepHana U MaTepuana
yueOHMKOB U yueOHbIX mocobuii. U3ydyeHne Marepuana no Teme jJek-
LIUH, KOHCYJIbTUPOBAHKE U MPOBEPKA TOMALTHHX 3a/JaHUI Tocpen-
CTBOM 3J1eKTpOHHOM nouThl YK — 1; YK - 6

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabmuna 5
IIpuMeHeHne aKTHBHBIX U HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTH I
HaumeHoBaHUe HCTIONB3Y-
Ne eMbIX AKTHUBHBIX U HHTEP- | Koj-Bo
n/n LeMa GO puasdsang AKTHBHBIX 00pa3oBaTe/ib- | 4acoB
HbIX TEXHOJOIHH
MHUKpPOOPraHu3MbI-3yYKapruoThI )
1. 9 JI KOMMYHHUKaIMOHHAS 2
(rpudbl, BOAOPOCTH, MPOCTEHIINE).
TEXHOJIOT .
OpOoHTAIBHEIN ONpoc BiusHue WHAUBUAYAIBHON 00pa-
5 OMOTHYECKHX (PAKTOPOB HA MUKPO- m 30BaTENIbHON TPACKTO- 5
" | OpraHu3Mbl. OKOJIOTUs MUKPOOP- PHH, U CKBO3HBIE IHA(D-
TaHU3MOB.» POBBIE TEXHOJIOTH
OpoHTanbHeli onpoc «IIutanue WHAUBUAYAJIBHON 00pa-
3 | MUKPOOPraHH3MOB. Brusiaue ¢ak- 3 30BaTeIbHON TPACKTO- 5
" | TOpOB BHEIIHEN Cpelbl HA MUKPO- PHH, U CKBO3HBIE IHA(D-
OPraHu3MBbD). POBBIE TEXHOJIOTH
OpoHTAIBHEIN Orpoc «Posib MUK- WHAUBUAYAJIBHON 00pa-
4 | POOPraHu3MOB B TpaHchopmanmu 3 30BaTEIbHON TPAEKTO- 5
" | coenuHenui yriepoaa. [Iporeccsl pUH, U CKBO3HBIE IU(-
[TOJIYYEHHUsS] SHEPTUWY. POBBIE TEXHOJIOTH
5. | MoaenupoBanue npoueccoB cnup- | I3 | uHauBUayanbHOM 0Opa- 2
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HaumeHoBaHUEe HCTIONB3Y-
Ne eMbIX aKTUBHBbIX H uHTep- | Kou-Bo
Tema u popma 3aHaTHS
n/n AKTHBHBIX 00pa3oBaTe/ib- | YacoB
HBIX TeXHOJOTIuM
TOBOT'0, MaCJISIHOKHCIIOTO Opoxe- 30BaTENIbHON TPACKTO-
HUI 1 OPOMKEHMSI LIETUTFOITO3bI. PHH, U CKBO3HBIE LHA(]-
POBBIE TEXHOJIOTH
MoaenupoBaHue MpOLECCOB KPY- .
HEIHD pott by WHAUBUAYAJIBHON 00pa-
rOBOpOTA a30Ta B MPUPOJIE (MUHE- -
30BaTENIbHON TPACKTO-
6. panuzanus, ACHUTpU(PUKAUs U 113 2
PHH, U CKBO3HBIE LHA(]-
azotdukcanus). [IpocmoTp Kiy-
= POBBIE TEXHOJIOTH
OeHBbKOB 00OOBBIX pACTEHUM
WHAUBUAYAJIBHON 00pa-
5 MuKpoOHOJIOTHYECKMH aHATTN3 3 30BaTeIbHON TPACKTO- 5
' Pa3IAYHBIX CYyOCTPATOB. PHH, U CKBO3HBIE LHA(]-
POBBIE TEXHOJIOTH
UH(OPMALMOHHO-
OcHOBBI yueHMs 00 HHPEKIMH. e
8 JI KOMMYHUKaLMOHHAS 2
MMMyHHUTET 1 UMMYHHAs CUCTEMA
TEXHOJIOTHSI.
HMMMYHOJIOTHYECKHE PEAKLIUH.
WH(OPMALMOHHO-
MoJieKyasipHbIE METOABI IRATHO-
9 JI KOMMYHHUKaIMOHHAS 2
ctuku. UIMMyHOMpoQUIIakTHKA 1
TEXHOJIOTHSI.
UMMYHOTEpaMusi
MuKpoOopranu3msl - BO30yAUTEIH
OALMIUTSPHBIX, KIOCTPHINATBHBIX
(cmopooOpa3zyrommx), bakrepu- UH(OPMALMOHHO-
10 | anbHBIX OONE3HEH, MUKO30B, MH- JI KOMMYHHKALMOHHAS 2
KOTOKCHKO30B M BUPYCHBIX WH- TEXHOJIOTHSI.
(hEeKIMii )KUBOTHBIX MH(PEKIIMOH-
HBIX 00JIE3HEHN JKUBOTHBIX

6. Tekyuii KOHTPOJIb YCIIEBAEMOCTH H IPOMEKYTOYHAS ATTECTALUS 110
HUTOraM OCBOCHUSI AUCHHIIMHbBI

6.1. TunoBbIe KOHTPOJBbHBIC 3aJAHUS WJIH HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE 1151
OLICHKH 3HAHMI1, YMEHHI1 1 HABBIKOB M (HJIH) ONBITA AESITEIbHOCTH

Tecrosble 3aganus

«Mopdo0rusi 1 CTPYKTYpa 0AKTEPHAIBHON KICTKW.
1 bBy1aBoBuaHy0 GopMy HMEIOT
1) ¢py3obakrepun
2) kKopuHEOaKTEPUH
3) IMIUIOKOKKH
4) xmaMuanu
2 K npoxapuoram OTHOCATCS
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1) BupycCHI

2) mpocTeiiime

3) GakTepun

4) rpu6sI

3 K MmexaHu4eckoi 4acTH MHKPOCKONA OTHOCHTCS
1) okynsip

2) KOHACHCOP

3) MaKpOBHHT

4) peBOJNILBEPHOE YCTPOHCTBO C OOBEKTUBAMHU

4 B ocHOBe TOKCOHOMMH 0aKTePHii JIeKUT U3yUCHHUE
1) ux mopdonornu u GUOXMMUYECKUX CBOMCTB

2) HAIM4YMSl TOKCHHOB

3) cnocoOHOCTH 0OPA30BBIBATH CIIOPHI

4) X MaTOr€HHBIX U BUPYJICHTHBIX CBOWCTB

S CrpenTodanmiibl B Ma3Kax pacnosiaranTcs

1) rpOo3ABEBUAHBIMU CKOTIJIEHUSIMU

2) HENPABWJIBHBIMH CKOIIJICHUSIMU

3) uenovkamu

4) OAUHOYHO

6 OuioreHeTH4EeCKasi TAKCOHOMMHS OaKTepuii CTPOUTCH HA OCHOBE:
1)3BOTFOLIMOHHOTO POJICTBA U TEHETHYECKUAX MPU3HAKOB
2)MOP(OTOTrHUECKAX CBOWCTB

3)(pU3HONOTMYECKUX CBOMCTB

4)CcepoSIOrMYECKUX CBOMCTB

7 Ovnupu4eckas Kiaccupukanus Oakrepuii (o OepI:Ku) CTPOUTCH HAOCHOBE:

1)3BOTFOLIMOHHOTO POJICTBA U TEHETHYECKUAX MPU3HAKOB

2)TOJIBKO MOP(OIOrHUECKUX CBOKCTB

3)TonbKO (PU3HOIOTHUECKHAX CBOWCTB

4)COBOKYMHOCTH (PEHOTUMNYECKAX MTPU3HAKOB

8 IIpokapuoTuyecKue KJICTKH, B OTJIHMYHE 0T 3yKAPHOTHYECKUX, JINIICHBI:
I)sopa

2)IMTOMIa3MbI

3)uuroniazMaTiiecKoi MeMOpaHbl

4)pubocom

9 Ilo ATUHE BOJIHBI H THILY HCIOJIB3YEMOTI0 U3/Iy4eHHUsI COBPEMEHHbIE MUKPO-
CKOTIbI JeJISITCS HA:

1)CBETOBBIE W BIIEKTPOHHBIE

2)CBETOBBIC U TEMHOITOJIBHBIE

3)(pa30BOKOHTPACTHBIE U TEMHOTOJIbHBIC

4)31EKTPOHHBIE U1 MEXAHUYECKHUE

10 ®a30B0-KOHTPACTHASEI MUKPOCKONHS OCHOBAHA HA:

1) yMEHBIIEHNN HHTCHCUBHOCTH OCBELICHHUS MTPEMapaTa 3a CUET ONyCKaHUs
KOHICHCOPA U CYXKEHUs AnadparMbl

2) npeBpalIcHUH ONTHYECKAMHU CPEeICTBaMU (Pa3oBbIX KoneOaHui B
AMIUIATY THbIE

3)oTceueHNH MPOXOASALIETO CBETA M BU3YAIH3ALMN OOBEKTOB B PACCESHHBIX
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Jayvax

A)nonsgpuzanuu ABYX JIy4ei BO B3aUMHO MEPNECHINKYIISIPHBIX TUIOCKOCTSIX
11 TemHONO/IbHASI MUKPOCKONHSI OCHOBAHA HA:

1) cnocoOHOCTH HEKOTOPBIX BELUIECTB M3JIy4aTh CBET IPU BO3CHCTBUM
KOPOTKOBOJIHOBOTO M3JTyYEHUSI

2) yMEHBIIEHUW UHTEHCUBHOCTH OCBELICHHUS MTPEMApaTa 3a CUET ONyCKaHUs
KOHICHCOPA U CYXKEHUs AnadparMbl

3)npeBpalicHMH ONTHYECKUMHU CPecTBaMU (pa30BbIX KOJICOaHWI B
AMIUIATY THbIE

4)oTCeUEeHUN MPOXOASAIIErO CBETA M BU3yaIN3alli OOBEKTOB B PACCETHHBIX
Jayvax

12 JTroOMUHECHEHTHAS MUKPOCKONUS OCHOBAHA HA:

1) cnocoOHOCTH HEKOTOPBIX BELIECTB M3JIy4aTh CBET MPH BO3ACHCTBUM
KOPOTKOBOJIHOBOTO M3JTyYEHUSI

2) nmpeBpalIcHUH ONTHYECKUMHU CPeICTBaMu (Pa30BbIX KOJICOaHWI B
AMIUIATY THbIE

3)oTceueHNH MPOXOAALIETO CBETA U BU3YAIM3aMH OOBEKTOB B PACCESIHHBIX
Jayvax

A)nonsgpuzanuu ABYX JIy4ei BO B3aUMHO MEPNECHINKYIISIPHBIX TUIOCKOCTSIX
13 CTapni0KOKKH pacnoararnTcs

1)omuHO4HOE, OECTIOPSAOYHO

2)IIeTOYKOi

3)B BUIC MakeToB Mo 8-16

4)B BUAEC «BUHOTPATHOM TPO3/H»

14 PoGepT Kox oTkpbLI

1)oTkpbL1 Ipupoay OpOKEHUS

2)[OJTy4rsI BAKIMHY MPOTUB OEIICHCTBA

3)OTKpbUT BO30YIMTENS TyOEpKyJie3a

4)oJTy4ns BAaKUMHY MPOTUB CUOMPCKOH SI3BBI

15 N1.11. MeYHHUKOB OTKPbLI

1)oTkpbL1 Ipupoay OpOKEHUS

2)OTKpbLI BO30OyauTENs TyOEpKyie3a

3)co3aan arouquTapHyr TEOPUIO UMMYHHUTETA

4)BBel1 B Ta0OPATOPHYIO MPAKTHKY MUTATEIIBHBIE CPEIBI

16 HauGonbiee KOJIMYECTBO BOABI B 0aKTEPHUAX HAXOAUTCH B:

1) nonHoi ppaxumm

2) KpUCTAIMYECKOH (popme

3) cBOOOAHOM BUE

4) cBsI3W ¢ KOJUTOUAaMH

17 y rpamoTpuuaTe/ibHbIX 0aKTepHii 60/1€€ BHIPAKEH

1) munononucaxapuaHblii KOMIIOHEHT KJIETOYHON CTEHKH

2) IMNONPOTENHOBBIA KOMIOHEHT KJIETOUHON CTEHKH

3) MypEHHOBBII KOMIIOHEHT KJIETOYHOH CTEHKH

4) pochoaunuaHbIA KOMIIOHEHT KJIETOYHON CTEHKA

18 O0s13aTeNIbHOI CTPYKTYPO#i 0aKTEPHAIBHOI KJICTKH SBJIACTCS

1) pumbGpun
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2) criopa
3) HyKJI€OU T
4) 3epHa BOJIKOTHHA

19 I'pamoTpunare/ibHbie 0AKTEPHH OKPALIMBAKTCS B:
1) cuHuii nBET

2) KpacHbIi LBET

3) JKENThIi UBET

4)MeTaxpoMaTHYECKA
20 Cnoco0GCcTBYET CIOPOOOPA30BAHUIO

1) HEIOCTATOK MUTATENIBHBIX BEIECTB
2) HAKOIUICHUE TPOAYKTOB OOMEHA
3) U3MEHEHUE PH
4) BcE MEPEUUCIICHHOE
21 I-popmbl OakTepuii 00pa3yrOTCst NOA BJAHSTHHEM

1) aHTHOMOTHKOB
2) KACHOT
3) HarpeBaHus
4) oxJTaxACHUS
22 O0pa3yromascs npu cCnopoodpa3oBaHNu IUNNKAJTHHOBAS KHCJI0TA O0HAPY-
KHBACTCH

1) B kOpTeKkce cnop
2) IpOTOIIACTE CIOP
3) cnoporazme
4) 3K30CTIOpUYME
23 OcHOBHOI1 pyHKIMElH Kancyabl OaKTepuii sIBJISIETC:
1) 3ammra ot parouuTo3a U aHTUTEN000Pa30BAHUS
2) y4acTHe B ICTICHAN
3) 3ammMTa OT XUMUUYECKHUX BO3JCHCTBUN
4) 3amuTa oT KoJeOaHni TEMIEPATYPhI
24 OcHoBHasi QyHKIHUS MUTOIIAZMATHYECKOI MeMOpaHbI
1) oOpazoBanue MeTabOIMTOB
2) 00pa3oBaHKE TOKCHHOB
3) yuacTHe B IbIXaHUH
4) ydacTue B MATaHUU
25 /Ioist OKpacKu mo MEeToAy rpamMa HCnoJib3yKT

1) Be3yBUH
2) 5% pacTBOp CEPHOI KUCIIOTHI
3) reHumaH- (pUOIETOBBIM
4) kapOonoBBIi PYKCUH
26 BemecTBO KancyJ/ibl 0aKTEepHii NpeacTaB/IeHO:

1) rmukonenTuaOM
2) MyKOTIPOTEUHOM
3) MypaMUIIIUNENTHIOM
4) MyKOMoJIMCaXapuaoM
27 I'TMKaHOBBIE LENH KJICTOYHOI CTeHKH OaKTepHuii npeacTaBJaeHbI
1) nenTruiamu A-aJaHWHOM M JI- TTYTAMUHOBOW KMCITOTOH
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2) n-aleTWINIIOKO3aMUHOM U N-alleTUJIMYPaMOBOM KUCIOTOM
3) IMNUKATMHOBOM KUCIOTOM

4) TIIMKOTeHOM

28 IloaBu:KHOCTH OaKTEepUii 00eCeYnBaCTCH

1) BpameHueM KTy TUKOB

2) NBU>KCHUEM PECHUYEK

3) aBwxkeHueM pumOprii

4) cOKpalIeHUEM KJIETOUYHON CTEHKH

TecToBble 3a1aHus 10 TeMe «Bupycsl 1 parn»
1. Bupycsl ObLJIM OTKPBITHI
A) ©. JI’Opennem
0) 2.9. JlxxeHHEpOM
B) JI.H. iBaHOBCKMM
r) JI. [lactepom
2. bakrepuoaru oTKpbLIH
a) ®. Jlepdaep u I1. dpom
0) ®@. Tyopt u @. J[’Opeb
B) M.-C. bax u ®. Menaenscon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychl CUMTAIOT KMBBIMH CYIECTBAMH, TAK KAK OHH
a) oOpa3oBaHbl OEIKaMU U HYKJIEMHOBBIMH
0) cmocOoOHBI B3aMMOJICHCTBOBATH C KIICTOYHBIMH
B) MIMEIOT YIOPSAJOUYEHHYIO CTPYKTYPY U CUMMETPHIO
KHACIIOTaMU
') AIMEIOT T€HOM, CIIOCOOHBI K CAMOKOMMPOBAHUIO,
MEMOpaHaMu W MPOHUKATH B KJIETKM OOJAaNar0T HACIECACTBEHHOCTHIO U U3MECHUYHMBO-
CTBIO
4. llokosiasicst popma BUPycCa BHE KJICTKH X03IMHA 3TO
a) BUPOH]L
0) npuoH
B) KaIlCH/JI
') BAPUOH
5. Bupyc mo3an4Hoii 00/1e3HN Ta0aKka UMeeT CHMMETPHUIO
a) CIMPATTBHYIO
0) UKOCadPUUECKYIO
B) CJIO’KHYIO
I') KyOMUYECKYIO
6. bakrepuogar T4 yesi0BeKa nMeeT CHMMETPHIO
a) CIMPATTBHYIO
0) UKOCadPUUECKYIO
B) CJIO’KHYIO
I') KyOMUYECKYIO
7. Kommiekce Kancuaa 1 BUPYCHOI HYKJICHHOBOI KUCJI0THI HA3bIBACTCH
a) cynepKancu/
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0) HYyKJICOKaICH I

B) Karcomep

I') TPOTOMEP

8. Hapy:kubiii 0e/1IKOBBIIi CJ10ii BUPYCOB 3TO

a) MeImIoMep

0) KOp

B) TPAHCKPUIT

I) Karncua

9. YHUKAIBbHBIM (DEPMEHTOM PETPOBHUPYCOB SABJISICTCS

a) puOOHyKJIea3a

0) oOpaTHas TpaHCKpUIITa3a

B) pEIIMKa3a

I') TPOTEMHKWHA3A

10. IIpaBwiIbHasi MOCJAEA0BATE/IBHOCTD 3TANOB OHTOTCHE3a BHpYyca:

a) aacopOuuss — MPOHMKHOBEHUE B KIIETKY — TPAHCIOKALMs — PEIUIMKALMs, pe-
NPOAYKIHs — cOOpKa BUPYCHBIX YaCTHUIL U CO3PEBAHUE

0) amcopOuusi — TPaHCJIOKALMS — MPOHUKHOBEHUE B KIIETKY —> PEIUIMKALMS, Pe-
NPOAYKIHs — cOOpKa BUPYCHBIX YaCTHUIL U CO3PEBAHUE

B) TPaHCJIOKauusi — aAcopOuusi — MPOHUKHOBEHUE B KJIETKY —> PEIUIMKALMs, pe-
NPOAYKIHs — cOOpKa BUPYCHBIX YaCTHUIL U CO3PEBAHUE

I') MIPOHUKHOBEHUE B KJIETKY — aACOpOLUs — pEIUIMKALMs, PENPOAYKIMS — TpaHC-
JoKaus — cOOpKa BUPYCHBIX YaCTHUILL U CO3PEBAHUE

11. BuanMbiMu nposiBJICHUSIMU JAEHCTBHSI BHPYCOB HA KJIETOYHbIC KYJbTYPbI
SIBJISIFOTCSI S

a) LI, PTA

0) OnsikooOpa3oBaHUE

B) BHYTPUKJIETOUHBIC BKITFOUEHUS

I') BEPHBI BCE BAPUAHTHI TYHKTOB a), 0), B)

12. Penuimkanus BUpyca 310

a) CUHTE3 JOUYEPHUX HYKIEMHOBBIX KHCIOT

0) cuHTE3 OETKOBBIX MOJIEKYJT

B) OCBOOOKICHHUE OT OCITKOBOH 000I0UKH

r) cunte3 MPHK Ha marpune JIHK nmm PHK

13. lIpu penpoaykunu PHK(+) BUpycoB oTCyTCTBYET CTAagusA

a) TPAHCKPUITLUS

0) peruMKanus

B) TPAHCJISILIHS

I') UHKAICUIUPOBAHUE

14. PHK(-) BupyCBI 00513aTEJILHO COAEPKAT (PepMEeHT

a) IHK-3aBucumyro PHK-nonmmepasy

0) SHIOHYKJIEA3y

B) TPAHCKpHUNTA3y

r) PHK-3aBucumyro JIHK-nonmmmepasy

15. IIpaBuiIbHAS MOCIEA0BATEIBHOCTD ITANOB CTAHAAPTHOIO HuKJia I P:

a) anonraums uenu JJHK npu 70-75°C — omxur npaiimepos npu 40-60°C — nena-
typauus JJHK npu 90-95°C
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0) omxur npaiimepos npu 40-60°C — snonranus uenu JJHK npu 70-75°C — nena-
typauus JJHK npu 90-95°C

B) acHarypaums IHK mpu 90-95°C — snonramms uenu JJHK npu 70-75°C — oTxkur
npaiimepos mpu 40-60°C

r) nenarypauus JJHK npu 90-95°C — omxur npaiimepos nipu 40-60°C — sn0HTranms
uenu JIHK mpu 70-75°C

16. bakrepuogaru OTKpbLIH

a) ®. Jlepdaep u I1. dpom

0) ®@. Tyopt u @. J[’Opeb

B) JIx.JI. Yorcon n @. Kpuk

r) ®©. XKakob u XK. MoHo

17. Bupychl ;KHBOTHBIX OTKPbLIH

a) ®. Jlepdaep u I1. dpom

0) ®@. Tyopt u @. J[’Opeb

B) JIx. JI. Yorcon u @. Kpuk

r) ®©. XKakob u XK. MoHo

18. Bupychl 4esioBeKa BIEPBbIE OTKPbBLIT

a) E. Kacnepcku

0) Jbx. Makapu

B) Y. Puup

r) ®. Kosn

19. Bupychbl CYHTAKOT )KHUBBIMH CYILIECTBAMH, TAK KAK OHH

a) oOpa3oBaHbl OEIKaMU U HYKJIEMHOBBIMH

0) cmocoOHbI B3aMMOJICHCTBOBATH € KIIETOUHBIMU

B) MIMEIOT YIOPSAJOUYEHHYIO CTPYKTYPY U CUMMETPHIO

KHACIIOTaMU

I') UMEIOT TEHOM, CITOCOOHBI K CaMOKOTIMPOBAHUIO,

MEMOpaHaMu W MPOHUKATH B KJIETKM OOJAaNar0T HACIECACTBEHHOCTHEO U M3MEHUYMBO-
CTBIO

20. HapyxHbIe BBIPOCTHI KAICOMEPOB HA3BIBAKTCS

a) MEMIOMEPBI

0) mpoTOMEpPHI

B) IPUOHBI

I') mpaiiMepsl

21. Bupyc Mmo3an4Hoii 60o/1e3HM Ta0aKa HMeeT CHMMETPHIO

a) CIMPATTBHYIO

0) UKOCadPUUECKYIO

B) CJIO’KHYIO

I') KyOMUYECKYIO

22. Komnjieke Kancuaa 1 BUPYCHOH HYKJIEHHOBOI KUCJIOTHI HA3bIBAETCS
a) cynepKancu/

0) HYyKJICOKaICH I

B) Karcomep

I') TPOTOMEP

23. JInopuauzauus — 310

30



a) Pa3pyLICHUE 3aPAKEHHON KJIETKM B PE3YJIbTaTe BBIXOAA BUPYCHOTO MOTOMCTBA BO
BHEIIHIOKO CPEIy

0) YCWICHHOE CITFOHOOTEICHHUE Y KUBOTHBIX, OOJIBHBIX OCIIICHCTBOM

B) KOHCEpBaLMsl BUPYCCOACP)KALIETO Marepualia MyTEM BBICYLIMBAHUS B 3aMOpO-
JKEHHOM COCTOSIHUM B YCJIOBHSIX BaKyyMa

r) 00pa30BaHUE TMIAHTCKUX MHOTOSIICPHBIX KIETOK B KYJbTYPE KJIETOK, 3apasKEHHBIX
BUPYCOM

24. HapyxHblii 0eJ1KOBBIN €JI0ii BUPYCOB — 3TO

a) MeImIoMep

0) KOp

B) TPAHCKPUIT

I) Karncua

25. YHUKAJIBbHBIM (PEPMEHTOM PETPOBHPYCOB SIBJISIETCH

a) puOOHyKJIea3a

0) oOpaTHas TpaHCKpUIITa3a

B) pEIIMKa3a

I') TPOTEMHKWHA3A

Teopernueckast KOHTpPOJIbHAsE padoTa nmo teme: «lluraresibHBIE Cpeabl H METO-
Abl CTEPUIN3ALUID)

buaer Ne 1
1. Tlouemy HarypajgpHbBIE CpPEAbl MAJIONPHUIOAHBI IS W3YYCHHS (PU3UOJOTUU
MUKPOOPraHU3MOB?
2. Kak nogpa3aensrorcs MUTATENbHBIE CPEIbl MO PU3NUECKOMY COCTOSTHUIO (KOH-
CUCTECHLMN)?
3. C KaKoii Henbro B MUKPOOUOJIOTUYECKON MPAKTUKE MCIIONB3YIOTCS JJIICKTHBHBIE
cpensi?
4. Kakum crnocoOOM M IPH KaKOM PEKUME CTEPHIU3YIOT JIAOOPATOPHYKO CTEK-
JSHHYIO nocyay (awmkw [letpu, nuneTkn)?
5. Kako#i MeTo1 MPUMEHSIOT B MUILECBON MPOMBILIJIEHHOCTH [Tt 00pabOTKH po-

AYKTOB, TCPAIOIUX ITPU KUITAYCHUN ITUTATCIIbHBIC BKYCOBEIC cBoiicTBa?

buger Ne 2
1.  Kakue no cocraBy cpeibl MCIOIB3YOTCS IS MOy YeHHs POAYKTOB KU3HEE-
ATENBHOCTH MUKPOOPraHU3MOB (BUTAMUHOB, AHTUOMOTHUKOB U Ap.)?
2. Kakue mo KOHCHUCTEHLMH NUTATEIbHBIC CPEIAbl UCIONB3YIOT ISl HAKOIUICHUS
OHOMAaCChl MUKPOOPraHU3MOB?
3. Jlis yero B MUKPOOMOIOTMYECKONH MTPAKTUKE UCTIOIB3YIOT MJIOTHBIE CPEABI?
4. [Tepeuncnure METOABI TEPMUYECKON CTEPUITUZALMN?
5. B kakom ciyyae Ui CTEPUIM3AlUN MUTATENBHBIX CPE] MPUMEHSIOT METO XO-
JIOMHOW CTeprM3anuun’?

buaer Ne 3
1. Kakue mo cocrtaBy cpeapl MCHONB3YKOTCSA Ui M3YYeHUs] OOMEHA BELIECTB
MUKPOOPraHU3MOB?
2. Urto npencrapiser coO0i arap-arap no XuMM4eCKoMy COCTaBy?
3. JIns 94ero B MUKPOOHOIOTMYECKON MTPAKTHKE UCIIOJIB3YFOTCS KUAKUE CPEIbI?
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4. CrnocoOHa i mactepusanus 00eCeYnTh CTEPUIBLHOCTE Matepuana? [louemy?
5. Kakum cnocobom OOBIMHO CTEPUIN3YIOT MUKPOOMOJIOTUUYECKUE TIETIIN, UIJIBI,
METAJJIMYECKUE MMMHLETHI U Ap.?

buier Ne 4
1. K kakum no coctaBy cpeam otHocuTes MITA (Msico-nenTOHHBIN arap)?
2. Kakve mo KOHCHCTEHIIMM MHUTATENIBHBIE CPEIIbl UCIOIB3YIOT JUIsl BBIACICHUS
YUCTBIX KYJbTYP?
3. Uro Takoe paamOupoBanue?
4, Kakumu ciocobamMu mpoBOAUTCS XOJIOHAS CTEPUIIA3ALIMS ?
5. Kakoit MeTon crepunuzanuy HauOOJEE HANCKEH M MIUPOKO MCHOIB3YETCS B
Ja00paToOpHO MpaKTUKE?
buier Ne §
1. Kak moapaznenstoTcst MUTaTesIbHbIE CPEJIbI MO COCTaBy?
2. Kakre KOHKPETHO Cpelbl MPUMEHSIIOTCS ISl BhIpAIMBAHUS MHKPOOPTaHU3-
MOB, UCIIOJIb3YIOIIUX OpraHuyeckue popmsl azora?
3. Kakue ymioTHUTEM UCHOIB3YIOT JUIsl MPUTOTOBJICHHS IUTOTHBIX CPea?
4. Uewm cTepumzaius OTIUYACTCS OT NacTEpU3aun’?
5. Kak cTepuin3yroT NUTaTeNIbHbIE CPEIbl U BOY JIJIsl Pa3BEICHUNA?

CuryaunoHHbIC 321241

OTHOLIeHNE K KHCJAOTHOCTH cpenbl. [IpoOnemuas cutyauums: B MupoBom
OKeaHe W Ha OOJBIICH YacTH CYIIM KOHLICHTPALKs BOJAOPOAHBIX HOHOB MOJIEPKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMAIMAa30HE, ONTUMAIBHOM JJisi pocTa OONBIIMHCTBA MPOKa-
PHOT, TPEANOYNTAONINX HEWTPAJIbHbIE WK CIA0OMIENIOUHbIE YCIIOBUsA. OIHAKO Cy-
HICCTBYIOT TOPSIYME KUCIBIE UICTOYHUKN W TTOYBBI, pH KOTOPBIX MOKET AOCTUrarh 1.
N3 31X MecT ObUIHA BBIIEIECHBI OAKTEPHUH, SBISIFOLIMECS OJHOBPEMEHHO TEpMO(pura-
MU 1 ataoduiamu. C Apyroit CTOPOHBL, B MPUPOJAE BCTPEYAIOTCS IETIOYHBIE MTOYBBI,
o3epa 1 ucTOUHUKH, pH KoTOpbIX 8 — 11. M3 TakMX MECT BbIACTEHBI OAKTEPUH, SIBIISI-
IOLIMECS aTKaTOo(PUIaMH.

3amaua Ne 1. Onpenenure, Kakoe 3HaYEHHUE (C IKOJIOTMYECKOM TOUKHM 3PECHUS )
T OAKTEPUA UMEET CIIOCOOHOCTh K POCTY MPU HU3KHUX WJIM BBICOKMX 3HaYeHUX PH.

3amaua Ne 2. I3mepeHust BHYTPUKIETOUHOTO PH, IPOBEAEHHOE Y MPEACTABH-
TEJICH TPYII OOJIMTaTHBIX allua0- U alKaIo(UIOB, MOKA3bIBAOT, YTO OH HE COOTBET-
ctByeT pH BHeWIHEH cpeapl. Y BCEX M3BECTHBIX AUMAO(PHUIOB 3HAYCHUE BHYTPHKIIC-
To4YHOTrO pH mojyiepkuBaercsa okojo 6,5, y HelTpopuioB — 7.5, y ankamo(uaoB — HE
BhIlIE 9,5. HazoBuTe MEeXaHU3MBbI MPOKAPHUOT, KOTOPBIE MOJACPKUBAIOT CTAOUIBHOE
BHYTPUKJIETOYHOE 3HaYeHue pH

Bniusinue Temneparypsl Ha Gaktepun. [I[poOnieMHas cuTyaius: TeMmeparyp-
HBIC YCIIOBUS B OMoc(epe 10cTaTOuHO pa3HOOOpa3Hbl. 110 OTHOLIEHUIO K TeMIIepaTy-
P€ KaK K JKOJIOTMYECKOMY (DaKTOpYy BCE M3BECTHBIE OAKTEPUM MOAPA3JICISIOTCS Ha
TPH TPyMNIbl (MCUXPOPuibl, Me30(PUIBL, TEPMOPHUIIBI), OTINYAOIIUECS TEMIIEPATYP-
HBIM JMAMa30HOM, B KOTOPOM BO3MOKEH POCT, a TAKKE ONMTHMAJIbHBIMU TEMIIEPaTy-
pamu pocra.

3anaya Ne 1. OObsacHUTE, 4eM 0OYCIOBIIEHA CIOCOOHOCTh NCUXPOPHUIIOB PACTH
B YCJIOBUSIX HU3KMX TEMIEPATYP, @ TEPMOPHIIOB — TP BBICOKMX TEMIIEPATypax.
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3amauda Ne 2 (yueOHO-uccaenoBarenbekas padota) [loctaBbTe 3KCEPUMEHT, €
NOMOUIBK KOTOPOTO MOYKHO BBISICHUTH ONTHUMAJIBHBIE TEMIICPATYPHBIC YCIOBUS AJIst
POCTa OMPENEICHHOTO B OaKTepui.

Baunsinne n3ny4denusi Ha 6aktepun. [IpoOnemHas cutyanus: BCE KUBBIE Op-
TaHU3MBI, B TOM YUCJIE U OAKTEPHH, HAXOIATCS MO BO3ACHCTBUEM Pa3HBIX BUIOB W3-
ayuyeHusi. OnHako 3 (EKThI, BBI3bIBACMBIE O0TyUYCHUEM OaKTEPHil, pa3Tu4HbI B 3aBHU-
CUMOCTH OT JUIMHBI BOJHBI U3JIYYEHUS, €T0 J03bl U BUA OAKTEPUH, MOABEPTaAOLINXCS
obnyuyennto. KoporkoBoiaHoBoe uznyuenue (220 — 300 HM) OTpHLIIATENBHO AEHCTBYET
Ha Oaktepuun. Uznydenue B obmactu amuH BojH OT 300 no 1100 M oOecnieunBaet
BO3MO>KHOCTh CYIIECTBOBAHUS OJHUX OaKkTepuil U Oe3pa3nuyuHo Uil IPYTHX.

3amaua No 1. OOBACHUTH pa3nuuus B BO3ACHCTBUM HA OAKTEPUM M3ITYUYCHHIA C
Ppa3sHON UIMHOW BOJIHEL

3amaua Ne 2. [lpenioskure cnocoObl UCNONB30BaHUsL Y D-Jydeid, OCHOBAHHBIC
HA MEXAHU3ME UX JICHCTBUS HA OAKTEPHH.

3amada Ne 3 (yueOHO-uccaeaoBarenbekas padota) [locTaBbTe SKCIEPUMEHT, €
NOMOIIBK) KOTOPOTO MOXHO J0Ka3aTh IyOMTENbHOE AchcTBUE Y D-nyueii Ha OakTe-
puu.

3agauya Ne 4. ®OTOCHHTE3, COMPOBOKAAIOIMUKACS BbIAEHeHUEM O2 , CBONCTBEH-
HBI BCEM 3YKApPUOTHBIM OPraHu3MaM M JBYM rpymnmnam 3yOaktepuii (muaHoOakTepu-
M W TpoxjiopoduTam), BO3MOxkeH B auanazone ot 300 go 750 um. Jlis syOakTepuii,
CHOCOOHBIX K OCYIIECTBJIEHUIO OECKUCIOPOIHOrO (POTOCHHTE3a, JUANA30H U3JTyye-
HUil, oOecreunBarOUX (POTOCHHTETUUYECKYO AKTHBHOCTD, YBETUYHBACTCS B CTOPOHY
Oonee AMHHBIX BOJH — 10 1100 HM. Yem 0OycoBiieHa pa3HHLIA B CIIEKTPax MOTJI0-
nieHns? CyIEecTBYET JIA CBS3b MEXKY CABHIOM CHEKTPA MOTJIOUICHUS B IJTMHHOBOJI-
HOBYIO 00JIaCTh M OTCYTCTBUEM BhIAcHCHHS O2 nipu (POTOCUHTESE 3TOTO THMA?

3amaua Ne 5. M3BeCTHO, UYTO MHOTME OAKTEPUU, HE HYKIAIOIIMECS B OCBELIE-
HUM U XOpOILIO PacTyINME B TEMHOTE, MPU POCTE HA CBETY OOPA3YIOT MUITMEHTHI (B
OCHOBHOM JKEJIThIE, OpaHXkeBble, KpacHble). [Touemy 310 mpoucxoaut? Kak mocra-
BUTb SKCIEPUMEHT, WUTFOCTPUPYIOIIUN 3Ty 3a1a4y?

OtHoweHue Oakrepuii kK mosekyJasipaomy O: [IpobnemHas cutyauus: Bce
CYLIECTBYIOIIME HA 3eMJIE MPOKAPUOTHI, JAKE CTPOrHE aHA3POOBI, B MPUCYTCTBUH O,
€ro MOTJOMAT. Pe3ynbTaT Takoro B3aMMOACHCTBHS PA3IMYEH. a3poObl CIOCOOHBI
CYLIECTBOBATh B MPUCYTCTBUU O, a aHA3POOBI MOTHOALOT.

3anaua Ne 1. OOBSICHATE Pa3NMYHOE OTHOLIEHUE MTPOKAPUOT K 3TOMY 3KOJIOTH-
4ecKoMy (pakTopy.
3anaua Ne 2 (yueOHO-UccneoBarensckas padora) BeLaenuTe U3 NpupoaHbIX CyO-
CTpaToB (HAIPUMEP, U3 MOYBBI) a3POObI M aHA3POOBI, YUUTHIBASI UX OCOOEHHOCTH.

Bonpocsl k ycTHOMY onipocy 1o teme: «BiusiHue BHeIHUX (pakTopoB
cpeAbl HA MUKPOOPraHU3Mbl. JKOJIOTHS MHKPOOPraHu3mMoB. MeTabo/1m3mM MHK-
POOPraHH3MOB.

1. Kakue cnocoObl MUTaHUs XapaKTEPHBI ISl MUKPOOPIaHU3MOB?
2. K kakomy knaccy (pepMEHTOB OTHOCATCS 3K30(DEPMEHTHI?
3. Kakas U3 oprasemt Cliy>kKMT CTPOTMM KOHTPOJIEPOM MPH NOCTYIJIEHUHU MUTA-

TCJIBHBIX BCIIICCTB B KJ'IGTKY?
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4, OxapakTepu3yinTe BO3MOKHBIE CIOCOOBI TPAHCTIOPTA MUTATEIBHBIX BEIIECTB B
KIIETKY.

5. Kakue cneuuduueckne TpaHCIOPTHRIE MEXaHU3MBI PaOOTAKOT MPU MEPEHOCE
yepe3 MEMOpPaHy MUTATEIbHBIX BEIIECCTB?

6. Ha yem ocHOBaHa kiaccupukanys MUKPOOPTaHU3MOB IO TUITY MMATAHUSA?

7. Kakoi UCTOYHMK YIJIEpOia UCOIB3YIOT aBTOTPO(PHBIE H FETEPOTPOPHBIE
MUKPOOPTraHU3MbI?

8. HazoBute BO3MOXHBIE ICTOUYHUKH SHEPIHH, UCTIOIB3YEMBIE MUKPOOPTraHU3-
Mamu?

9. UTO Takoe XeMOCHHTE3?

10.  Kakue MEKpOOPraHMW3Mbl OTHOCSTCS K XEMOOpraHorereporpodam?
11.  Kak BIaXHOCTb CPEIbI BIMSACT HA XKUZHEACATEITBEHOCTh MUKPOOPTaHU3MOB?
12.  Tlpwm Kakux 3HAYEHUSAX AKTUBHOCTH BOJBI MUKPOOPraHU3MBI HE PA3BUBAIOTCSA?
13.  Ha xakwue rpynmsl pa3aeiassitoT MUKPOOPTaHU3MBI 110 OTHOLIEHUIO K TEMIIEPATy-
pe?
14.  OcobeHHOCTH NCUXPOPUITBHBIX U TEPMOPUIBHBIX MUKPOOPTaHU3MOB.
15. JlaiiTe XapakTepUCTUKY HEUTPOPUIIBHBIM, a0 (PHIBHBIM U ANKAIO()UIBHBIM
MHUKPOOPTaHU3MAaM.
16.  Ponp kucmopoaa s >KU3HEAEATETbHOCTH PA3JIMYHbIX MAKPOOPraHU3MOB. [[s
KaKuX OakTepuid KUCI0POI TOKCHYEH?
17.  Uto Takoe aHTHOMOTHKM? VX BiMsHIME HA Pa3IuuHbIC (PU3HOTOTMYECCKHE
IPyNIbl MUKPOOPTAaHU3MOB.
18. B dem 3akmrouaercs AeHCTBUE YIBTPa(UONIETOBOIO U APYTHUX BUIOB U3ITyYe-
HUSl HA MUKPOOPTaHU3MBbI?
19. Ha3zoBute 1 0XapakTepu3yiTe OCHOBHBIE (POPMBI B3AMMOOTHOIICHUH MUKPO-
OpPraHu3MOB.
20. Kakue crnocoObl MATaHUS XaPaKTEPHBI 7151 MUKPOOPraHU3MOB?
21. CpaBHuUTE napaMmeTpbl NPOLECCOB NACCUBHOM U 00neryeHHOU nuddy3unu.
22.  KakoBBI MEXAHU3MBI «[TIEPBUYHOTIO» W «BTOPUYHOI0» TPAHCIIOPTA BEILECTB B
OaKTEpUABHYIO KIETKY?
23.  Yro takoe (pepmeHThI? OXapakTEpU3YHTE UX.
24.  Yro Takoe BHEKJIETOYHOEC MUTaHHUE y OaKTepuii?
25. Hasparb Ki1acchl EpPMEHTOB U JaTh UX XaPAKTEPUCTHUKY.
26.  CKONBKO CYHIECTBYET THIOB MUTAHUS y OAKTEpUii?
27.  UYTo TakOe OKCUTCHHBIM 1 AaHOKCUTE€HHBINA TUI (POTOCUHTE3A Y MPOKApruoTa’?
28.  UT0 Takoe XeMOCHHTE3?
29.  KakoBbl UIIEBbIE MOTPEOHOCTH MUKPOOPraHU3MOB?
30.  OTHOWEHUE MUKPOOPraHU3MOB K KUCIOPOLY.
31.  OTHOHmIEHWUE MUKPOOPraHU3MOB K TEMIIEPATYPE.

Bomnpocs! k yecTHOMY onipocy no pasaeny 4 «OCHOBBI HMMYHOJIOTHIY.
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Tema 8. OcHoBbI yueHus1 00 nHpexkuuu. UMMYHUTET 1 HMMYHHAs1 CHCTe-
ma

1. Pomb MUKPOOPraHM3MOB B BOBHUKHOBEHUM U PA3BUTUU MHPEKLIUH.
2. Tponwmsm MEKpOOpraHu3MoB. [I1aToreHHOCTh. BUpysieHTHOCTE. EAHUIEI €€
WU3MEPEHUSI.
3. @aKTOpsl yCHIEHUS, OCIAONCHHS BUPYJIEHTHOCTH. TOKCHTEHHOCTh, HHBA3WB-
HOCTb.
4. Tlytu u cnocoObl BOBHUKHOBEHH S, PACIIPEACIICHUS U JIOKAIM3AL[UH MATOTCH-
HbIX MUKPOOPTraHU3MOB B MAKPOOPraHU3ME.
5. Ponp makpoopraHu3ma v yCJIOBH BHELIIHEH Cpeibl B BOSHUKHOBEHUH U PA3BU-
TUU UHPEKIMOHHOTO TPOLECCa.
6. Buapl ummynnrera. [lonarus "MUMmyHHas cucrema”, "Hecnenu@puueckas u
cnenu@uryeckas 3amra opranusma’.
7.  KueTouHslid U TyMOPaAIBHBIA KMMYHUTETHI.
8. Opransl UMMYHHO# 3alIMTHL: TUMYC, (paOpHLieBa CyMKa, JIUMQOY3IIbI,
CEJIE3€HKA, KOCTHBIN MO3T, KIIETKH UMMYHHON CUCTEMBI.
9.  AHTHreHsl, X npupoaa. UMmMyHOrnoOyJIMHBL, WX KJIACChI, POJIb B CO3IaHUU
UMMYHHTETA. B3anMoaelicTBAE aHTUTEH-aHTUTEIIO.

Tema 9. UMmmyHo10rn4eckne peakunu. MoJiekyJsipHbie MeTOAbI AHATHO-

cTUKH. UMMYHONIPO(PHIAKTHKA H HMMYHOTEPAIUs.
1. HMMYyHOJIOTHYECKHE PEAKLIMU: AJUIEPrUUYECKUE, CEPOJIOTHYECKUE
(arrIrOTHHALMY, TPEUUIUTALIAN, CBI3BIBAHUS KOMIUIEMEHTA, METO
(IryopecuMpyOLMX aHTUTEN, MUMMYHO(EPMEHTHBINA aHaIU3, MOJIMMEPa3Has LEnHas
peaxius).
2.  HMMMyHOAMArHOCTHUKA.
3. HMmMmyHOTEpanus.
4. HmmyHonpodunakTuka.
Tema 10. Muxkpoopranu3msl - BO30yAuTe H OAUH/ISIPHBIX H KJIOCTPH-
AHAJBHBIX (CMIOPO00PAa3yIINX) HHPEKIHOHHBIX 00JIe3HEH SKUBOTHDIX.

1. Bo30yaurenn cuOMPCKO# s3BBI, CTONOHSAKA, O0TyIM3Ma, Mopdonorus,
(¢uznonorus BO30yIMTENEH, KyJIbTUBHPOBAHKUE, TATOTEHHOCTh, YCTOMYMBOCT®,
METO/Ibl MUKPOOHOJIOTMYECKOH, IMMYHOJIOTUYECKOW TUArHOCTHKH U
nPO(PUIAKTUKH.
2. Bo30ymurenu TyOepkyJie3a, Opylenie3a, posku CBUHEH, macTepeiesa, SIepu-
X103a, CAIbMOHEIIE30B, Mop(doorust, pu3noaorus Bo30yAUTENEH,
KYJIbTUBHPOBAHUE, MATOT€HHOCTh, YCTOMYMBOCTh, METOAbI MUKPOOHOIOTMUYECKOH,
UMMYHOJIOTHYECKON TUArHOCTUKH U TPO(DUIAKTUKH.
3. Bo30yautemm TpuxopuTAN, MUKPOCTIOpUINH, (paByca, acieprusuiesa, GpaaTok-
CUKO03a, 0XpaTOKCUKO3a, Mopdonorus, (Gu3noaorus BO3OyAUTENCH,
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KYJIbTUBHPOBAHUE, MATOT€HHOCTh, YCTOMYMBOCTD, METOAbI MUKPOOHOIOTMYECKOH,
MMMYHOJIOTHYECKON TUATHOCTUKH U MTPO(DUIAKTUKH.
PaGouas Terpaas no qucuuniause 51.0.18 « MukpoOno/10rusi ¢ 0CHOBAMH UM-
MYHOJIOTUID)
1. PaGouas TeTpaab s npakTUyeckux 3aHsaTuid mo aucimmmbae b1.0.18 « Muk-
poOHMoIorus ¢ OCHOBaMM MMMYHosorum». M.: Llentp onepatuBHON mnonurpaduu
PIAY-MCXA umenu K. A. Tumupssesa, 2025.

Pabouasi TeTpaap SBISETCS HOBBIM BHJIOM Y4E€OHO-METOAMYECKOTO MOCOOMSL.
[Tocobue conep>kuT HEOOXOMMBIE MATEPHAIIBI 110 U3YUYEHUIO METOAOB MUKPOOHOJIO-
TMYECKUX HccaenoBanmii. Paboyas TeTpaab COCTAaBIIEHA B COOTBETCTBHH C MPOrpam-
Mol mucturinHbl b1.0.18 « MUKpOOMOIOTHs ¢ OCHOBAMU UMMYHOJIOTHMWY. HacTh 3a-
JAHWH JaHa B BUJE HEMBIX TAOMIL M CXEM, TO3BOJISIOLIMX O0ECTIEUUTh MPOrPaMMUPO-
BaHHBII KOHTPOJIb 32 YCBOCHUEM Marepuana. Kpome Toro, pabouyro TeTpaas CTyIEH-
Thl MOTYT HCIOJIb30BaTh B KAYECTBE TEPMUHOJOTMYECKOTO coBaps. B mocobue BKto-
YEHbI BOMPOCHI CAMOKOHTPOJIs. Pabouas TeTpaas npeaHa3HaueHa ajsl CTyACHTOB, 00y-
YaKOIIMXCS N0 HANMPABIEHUIO MOATroTOBKM 35.03.05 CanoBoacTBo

Kpurepun ouennBanusi padoyeiil TeTpagu no AUCHHIJIMHE.
v' Ha «ornmuHO» olieHHMBaeTCs padora, eciu: padoTa BBINOJNHEHA B 3aJaHHOE
BpEMS, CAMOCTOSITENIbHO, € COOMIOAEHHEM IMOCIIEI0BATEIbHOCTHA, KAYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUIIBHO BBIMTOJHWII BCE YCIOBUS 3aAaHusl, O€3 OMMOOK U UC-
[IPaBJICHAN.
v' Ha «xopoI1mo» oleHHBacTCs padboTa, ecim: padoTa BBIIOIHEHA C COONIOICHHEM
NOCTIEA0BATENBHOCTH, PU BBIMIOJIHEHUN OTIENBHBIX YCIIOBUH AONMYIIEHBI HEOOIBIINE
OTKJIOHECHHSI, €CJIA CTYACHT JAOMYCTUJ HECYHIECTBEHHBIC OIIMOKH WA CACIaHbl B Pa-
00TE ucpaBJICHUSI.
v OrieHKa «yJIOBJICTBOPHTEIILHOY BBHICTABISIECTCS, €CIH: padoTa BHIMONHEHA B 3a-
JAHHOE BPEMsl, CAMOCTOSITENIBHO, HO OTACJIBHBIE YCIIOBUS 3a[aHUSI BBINOJIHEHBI C
ommOKkaMu; padoTa BBITOJHEHA HEOPEKHO WITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYJIOBICTBOPUTEIBHOY» BBICTABIACTCSA, €CITH. CTYACHT CaMOCTOS-
TEIBHO HE CIIPABMIICA C YCIIOBUSAMHM 3aJaHUS, MOCIEA0BATEIbHOCTD BbINIOJHEHUS 3a-
JaHWsI HAPYILIEHA, TIPY BBITOJHEHUM YCIOBHUH 3aJaHus AONYINEHBI OOMbIINE OTKIIO-
HEHMs, paboTa oopmMiIcHa HEOPEKHO U UMEET HE3ABEPIUEHHBINA BUA, CTYIEHT TOJIb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUIUIMHE U HEOCTATOUYHO, WM BOOO-
1€ HE OCBOMJI YMEHUS MPU PELLICHUM 3a1aHHUS.

6.2 IlpumepHbIii epeYeHb BONPOCOB K 3K3aMEeHY 0 AHMCUHIIHHE

1. Mopdonorus u kinaccu(pukanus MALETHATBHBIX TPUOOB. Ponbk rpuboB B npu-
POAE, CENBCKOM XO3HCTBE ¥ MPOMBILUIEHHOCTH.

2. CnuptoBoe OpOKEHUE, XMMH3M, BO30OYIUTENU, OMOJIOTMYECKOE W MPaKTH4e-
CKO€ 3HAYCHHE.
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3. Mopdonorus u knaccuukaius aposxoxeil. Ponbs aposokei B npupoae, cenb-
CKOM XO3SHCTBE U MPOMBILIICHHOCTH.

4. BpokeHue MEKTUHOBBIX BEIIECTB, BO30YIMTENN, XUMHU3M. 3HAYCHHE B CEIlb-
CKOM XO3SICTBE W MUIIEBOM MMPOMBILUIEHHOCTH.

5. AHa3pOOHOE PAZNOKEHHUE LETUTFOJIO3bI MUKPOOPraHU3MaMH.

6. buonorndeckas pukcanus MOJEKYJISIPHOro azora arMocdepsl. CuMOMOTHYE-
CKHE a30TPUKCATOPHIL.

7. buonornyeckas (ukcanus MOJEKYJSIPHOTO a3ota armocdepbl. HecumOuotu-
YeCKHUE a30T(PUKCATOPBI.

8. KauecTBEHHBII M KOJIMYECTBEHHBIA COCTaB AMNUQUTHBIX MHKPOOPTaHM3MOB
IUIOAOB M OBOIIEH. POk 3 (UTOB B )KM3HU PACTCHHIA.

9. TexHuka NpUroTOBICHHS PUKCUPOBAHHOTO OKPAIICHHOTO Mpenapara.

10. A3pobHOe Aprxanue. XUMHU3M MPOLECCA U UCMOIb30BAHUE SHEPTUM MUKPOOP-
TraHU3MaMH.

11.'oMOepMEHTATUBHOE MOJIOUHOKHUCIIOE OpOKEHUE, BO3OYIUTENIH, XUMH3M,
3HAUEHUE B MULLIEBOM MPOMBIILIEHHOCTH.

12.BnusiHre BIQKHOCTH CPEIbl HA POCT MUKPOOPTaHU3MOB M PACHPOCTPAHCHHE
WX B PUPOJEC. Y CTOHYMBOCTD K BBICYIIUBAHUIO.

13.I1pornecc aMmmMOHM(UKAIIMK OPraHUYECKUX a30TCOACPKAIIMX COCANHEHUH, -
HAMUKa MPOLECCa, BO30OYAUTENM, 3HAYCHHAE ISl XPAHEHHSI MHUIIEBBIX MPOIYK-
TOB.

14 MacnssHOKHCTIO€ OPOKEHUE, XMMU3M, BO30Y AUTEIIH.

15.Mop¢onoruueckne 0cOOCHHOCTH OaKTepHil: Kancymna, puMOpuu, MuIH.

16.KryTukn Kak JOKOMOTOPHBIE OpraHoubl OakTepuil. CTpoeHUE, XUMUYECCKHIA
COCTaB.

17.Tunbl NUTAaHUS MUKPOOPraHU3MOB. XE€MOOPraHoTpO(bl U UX POJib B KPYTrOBO-
POTE BEILECTB.

18.YcBOECHHE MOJIEKYJISIPHOTO a30Ta MHUKPOOPraHM3MaMM: XMMHU3M H 3HAYEHHE
npouecca.

19.ITprciocoOneHUsT MUKPOOPTraHU3MOB K PA3JIMUYHBIM YCIIOBUSIM CPEJABL. Karcy-
J1a, CIopa, KTYTUKH, CKOPOCTh PAa3MHOEHHSI, AHTUOMOTUYECKAs! AKTUBHOCTb.

20.Tunsl TUTaHUS MUKPOOPraHU3MOB. DOTOCUHTES.

21.Tunsl TUTAaHUS MUKPOOPTaHU3MOB. XE€MOCHHTES.

22.Ponb TemMnepaTypbl OKPY>KArOIIEH CPeAbl IS KU3HEACATELHOCTH MUKPOOP-
TaHU3MOB.

23.3HayeHne KUCITOTHOCTU CPEABI IS KU3HEAEATEIbHOCTH MUKPOOPTAaHU3MOB.

24 PoJib KHCIIOPOJA AJIS KU3HENEATEIIbHOCTH MUKPOOPTaHU3MOB.

25.]leficTBE XUMUYECKHUX BEILECTB HA MUKPOOPraHU3MBI.

26.CB0OOOTHOKUBYIIHE a30THUKCATOPBL, UX MOPHO-(PU3HOTOTUUECKHE OCOOEHHO-
CTH, 3HAYECHUE B IIPUPOJE.

27.[IBuKeHnE, pOCT U pa3MHOXKeHUe OakTepuid. CiocoObl KyJIbTUBHPOBAHUS Oak-
TEPHi.
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28 Ucropus mukpoOuosiornn kak Hayku. Hayunas aesrensHoctsb JI. Ilactepa, P.
Koxa.

29. Y IbTpacTPyKTYPHBIE PA3IMUUs TPOKAPUOT U 3YKAPUOT.

30.3nauenue pador C. H. Bunorpanackoro u B. JI. OMenssHCKOro uisi pa3BUTHS
mukpoduosiorun. OtkpeiTus Jl. Y. UBanosckoro n M. M. MeunukoBa.

31.I1pouecc Hurpupukanum, B30y IUTENN, 3HAYCHHE.

32.bpoxenue u aprxanue. CXOACTBA U PA3NMYIMS TPOLIECCOB.

33.CnopooOpa3oBanue y OakTepuid, craauu oOpa3oBaHus SHIOCTIOP.

34.CBoiicTBa MOJIOUHOKHUCIIBIX OAKTEPHA, yUACTBYIOIIKX B IOJYYEHUH CHIIOCA.

35.I1ponMOHOBOKKCIOE OPOKEHUE, XUMU3M U BO30YIUTENH MPOLIECCA.

36.CpaBHUTENBHAS XapAKTEPUCTHKA a3POOHOT0 U aHAYPOOHOTO JbIXaHMS.

37.CnocoObl MOCTYIUICHHUSI MMTATENBHBIX BEIECTB B MUKPOOHYIO KIIETKY.

38.Turbl TPAHCTIOPTHBIX CUCTEM Y MUKPOOPTaHU3MOB.

39.00mas xapakTepuCcTUKa KpyroBopoTa a3oTa B MPUPOJIE.

40.OCHOBHBIC MPUHLUNBI KIACCH(PUKANMN TPOKAPUOT. ECTECTBEHHAs M HCKYC-
CTBEHHAsI CUCTEMATHKH.

41.]lenenue BOAOPOCIEH HA SKOIOTUYECKAE U TAKCOHOMUAYECKHUE rpynibl. [IpuH-
UMbl BBIACIICHUS JKU3HEHHBIX ()OPM W YPOBHU LIUTOJIOTMYECKOM M aHATOMO-
MOP(}OIOrHUECKOil OpraHu3aunmy y MPeACTABUTENCH X PA3HBIX OTIENIOB.

42. AHapoOHOE IpIXaHKWe. 3HAYEHUE HUTPATHOTO U CYJIb(AaTHOrO ABIXAHUS B KPY-
rOBOPOTE a30Ta U CEPBL.

43.Tunsl B3aMMOJEHCTBHS MUKPOOPTaHU3MOB U PACTEHHIA.

44 1luronnazMa GaKTEPHATBHON KIETKA. bakTepralibHblil reHOM.

45 ITna3zmuael. ILuTonnazMaTuyeCKUe BKIIFOUCHUSI.

46.B3auMOOTHOIIEHUS MUKPOOPTAaHU3MOB MEKIy COOOW M BBICIIMMH OPraHu3-
Mamu. CUMOMO3, AaHTArOHU3M U IPYrue (GOPMBIL.

47 Pa3mepsbl, OpMBI M CTPYKTYPHAs OpraHu3alus OaKTEPHATIbHBIX KJIETOK.

48 I1paBuna paboThl M TEXHUKM O€30MACHOCTH MpU PadOTe B MUKPOOMOJIOTH-
Yyeckaoi jadoparopuu.

49.CBeTOBOH MHKPOCKON (YCTPOHCTBO, MpUHLMIN padoTel). [IpaBuna padoTel ¢
MMMMEPCUOHHON CHCTEMON MUKPOCKOIIA.

50.00u1as xapakTepucTuka nponeccoB OposkeHus. [lyTu cOpakuBaHUsl YTIII€BO-
JI0B.

51.CxoacTBa U pa3uuus SHEPreTHUCCKUX MPOLECCOB MUKPOOHOH KileTKH (Opo-
JKEHUS U JIbIXAHUS ).

52.OKHUCNEHNE YITIEBOJIOB 10 JMMOHHOW U APYTUX OPraHUYECKUX KHACTIOT.

53.®a3bl pocta OakTepuii B NEPHOANYECKON KyNbType. Poct OakTepuii B HEmpe-
PBIBHOU KYJIBTYPE.

54.CnuproBoe OposkeHue. buonornueckoe m mpakTudeckoe 3HaueHue 3¢pdekra
[Tactepa.

55.®epmenThl OakTepuid. Ponbk OKCHIOPEAYKTa3 U THAPOJA3 B KU3HEAECATEIbHO-
CTH MUKPOOHOH KJIETKH.
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56.PacnpocTpaHeHuE MUKPOOPraHM3MOB B Ouocdepe. Ydactne MHKPOOpPraHH3-
MOB B KPYrOBOPOTax BELIECTB B IPUPOLE.

57.CTpoeHHE U XUMHYECKHUI COCTaB KJIETOYHOU CTEHKM OaKTEpUid, €€ (PyHKIIHH.

58.Cdepomnactel, mpotoniactsl, L-popMbl GakTepuii.

59.0OTHOIIEHUE MUKPOOPraHU3MOB K TeMneparype. TemneparypHble PEXKUMBL IS
PA3IAYHBIX (PU3MOIOTUUYECKUX TPy MEKPOOPTaHU3MOB.

60. UmmoOunm3anus MUHEPAIBLHOTO a30Ta B MOYBE MUKPOOPTaHU3MaMHU.

61.Duznonoruyeckas posib a30Ta U KICTOYHUKM a30Ta A1 MUKPOOPraHU3MOB.

62. Tunel aHa3pPOOHOTO ABIXaHWS Y MUKPOOPTAaHM3MOB. CYMMApHBIE YPABHEHUS,
BO30YyIUTENN, 3HAYCHHUE.

63.I'eTepopepMEHTATUBHOEC MOJIOUHOKHUCIIOE OPOXKEHUE, BO3OYAMTEIINA, XUMU3M,
3HAQYEHHE B MMUILEBON TPOMBILUICHHOCTH.

64.IlutarenbHble Cpeapl AJIi MUKPOOPraHU3MOB, UX KlacCH(pHUKALMs, TPUTOTOB-
JeHHue, TpPeOOBaHMS, MPEABIBIISIEMBIC K TUTATEIBHBIM CPEIAM.

65.CnopooOpazoBanue y OakTepuii. 3HaUCHUE CIIOPOOOpa3oBaHUs Juisl OAKTEPHid
Y TpUOOB.

66. Tunel TUTaHWS. MUKPOOPraHU3MOB. DOTOaBTOTPOPHSI.

67. Tunbl TUTaHWSI MUKPOOPTAHU3MOB. XEMOABTOTPODUSI.

68.OTHOLIEHUE MUKPOOPIraHU3MOB K TEMIIEPATyPe, BO3ACHCTBUAE BBICOKMX U HU3-
KHX TEMIIEPATYP.

69.Bo3aeiicTBuE HA MUKPOOPTaHU3MBI JIYYACTON SHEPTUN.

70.Bo3neiicTBHE HA MUKPOOPraHW3MBI XMMHUUYCCKUX BCIIECCTB. bakTtepuuuasl 1
OaKTEPUOCTATUKH.

71.MexaHu3m IEHCTBUS HA MEKPOOPTAHU3MbI aHTUOMOTHKOB.

72 . MukpoOHOJIOTUYECKHE TIPOLECCH TPH CHJIOCOBAHUM KOPMOB. YCIIOBHUS IMONY-
YEHUS CUJIOCA XOPOILIETO KAaYeCTBa.

73. KOHCTUTYTUBHBIE U MHAYLUOCTbHBIE (PepPMEHTHL. Jlokanu3anus (HEpMEHTOB B
MUKPOOHOM KIIETKE.

74 KOHKYPEHTHBIE U ACCOLMATUBHBIE B3AUMOOTHOLIEHUS MEXIAY MUKPOOPraHU3-
MaMHU.

75.bposkenus, BeI3bIBacMble OakTepusiMu poaa Clostridium. 3HaueHue B MPUPOJE
Y HAPOJHOM XO3SIACTBE.

76.®a3bl pocta OaKTEPHA B MEPUOIUYECKON KynbType. PocT OakTepuii B Henpe-
PBIBHOU KYJIBTYPE.

77.OKuCcneHue MUKPOOPraHu3Mamu skupa. Bo3Oyaurenu, pepmMeHTsI.

78.CUMOMOTHYECKHAE U AHTArOHUCTUYECKUE B3AUMOOTHOLLIEHUSI MEXKAY MHKPOOP-
raHU3MaMH. 3HAYEHHUE B CEIIbCKOM XO3SIMCTBE U MEAMLIVHE.

79 IlyTn MoOny4YeHrUs NMUPOBUHOTPAIHON KMCIOTHl Y MHUKPOOPraHU3MOB. DHEpre-
TUYECKHANA BBIMTPBIL B PE3YJIBTATE 3TUX MTPOLIECCOB.

80.Ipm>xeHue OGakTepuid. Buasl Takcuca.

81.KneTouHsle CTPYyKTYphl OakTepHii. 3HaUE€HUE U PYHKIIUN KATICYJIbI.
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82.CTpocHHE KIIETOYHOM CTEHKM TPAMIIOJIOKUTENBHBIX WM TPAMOTPULATEIBHBIX
OakTepuii.

83.3HaueHue U PyHKIMU HUTOIIA3MATHYECKOH MEMOpaHbl OaKTEPU.

84. ®umOpun 1 K y 6akTepui.

85.OkucneHue nemnono3sl. Bo30yaurenu, 3HaueHue npoiecca.

86.BnusiHue KUCIIOTHOCTH CPEbl HA PA3BUTHE MUKPOOPTaHU3MOB.

87.YnbTpacTpyKkTypa OaKkTEepHATbHONW KIETKH. Pa3nuuus B CTPOEHUM KJIETOK 3Y-
KApuOT U MPOKAPHOT.

88.CrnocoObl MOMy4YeHHsT MHKPOOPraHM3MaMu SHEPruM. OpOKEHUE, JbIXaHUE,
aHa3proOHoe apixanue. 3HaucHue ATO sl )KU3HEAEATENBHOCTH MUKPOOHOM
KJIETKH U CIIOCOOBI €€ 00pa3oBaHuslL.

89.OKHUCIEHNE ITUIIOBOIO CIUPTA A0 YKCYCHOM KHMCJIOTBHI. 3HAYCHHUE IS THLLE-
BbIX TPOU3BOJCTB.

90.2KuzHeHHbIe GOPMBI Y JTUIIAMHUKOB U UX CHCTEMATUYECKOE 3HaueHue. Jlnxe-
HU3WPOBAHHBIE KJIACCHI W OCHOBHBIE MOPAJKHA CyMYaThbIX M Oa3uAnMaIbHBIX
rpuOoB

91.I1peameT 1 387241 UIMMYHOJIOTHA

92 Un¢pekums. Buapl nHpeknmn. [1aToreHHOCTh M BUPYJACHTHOCTE MUKPOOOB

93.MH(pekunoHHas 00JIC3Hb

94 mmyHHas cucteMa U ee QyHKIMH. LIeHTpasibHble 1 nepuepruiecKkiue Opratbl
MMMYHHON CHUCTEMBI

95. UMMYHHUTET, €ro Ki1accu pukanms

96. IMmmyHuUTET. BUIBI UMMYHHUTETA

97. ®OpMBI UMMYHHOT'O OTBETA

98. Anneprus, aHTUTEHBI U AHTUTENA

99. EcTecTBEHHAs PE3UCTEHTHOCTh MAKPOOPraHU3Ma

100. Hecnenuduyeckne GaxkTopsl MPOTUBOMUKPOOHON 3aIUTHI

101. NMMyHOIMArHOCTHKA, IMMYHOTEPANUs, AMMYHOTPOPHUIAKTAKA

102. buoxumuueckre CBOHCTBAa MUKPOOPraHU3MOB (CaXapOJUTUUYECKHE, MPO-
TEOJIMTUYECKUE U TEMOITMTHUECKHC)

103. Ceposornueckue peakuuu. Peaknus npenunuranuu

104. Ceponoruueckue peakuuu. Peakius arrmoTHHALWK, €€ MOAR(PHUKALIIH

105. Ceponornueckue peakuuu. Peaknuus CBA3bIBaHUAsS KOMILUIEMEHTA

106. Meroa ¢uiyopecuupyrOIMX aHTUTE].

107. NmMyHO(pEepMEHTHBIH aHAN3.

108. Bo30yauTenu KIOCTpUAMO30B (3MKapa, HEKPOOAKTEpHUO3a, CTOJIOHSIKA,
0oTynu3mMa)

1009. Hecnenuduyeckue dpakropsl 3amuTel opranusma. Cnenudpuyeckue pak-
TOPBI 3ALUTHl OPraHNU3Ma.

110. daronuTo3, XapakTepucTHKa mpolecca, tanbl garouuro3a. Buasl ¢a-
rOIMTO3a. 3aBEPIICHHBIN 1 HE3aBEPIICHHBIN

111. daronuTo3, XapakTepuCTUKa Nporecca. AKTUBATOPBI (ParoruTosa.
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112. Cucrema koMruieMeHTa. OyHKINK.

113. Hurepdeponsl. Knaccudukanus. 3HaueHue HHTEPHEPOHOB.

114. ®opMbI IMMYHHOT'O OTBETA. Da3bl UMMYHHOI'O OTBETA.

115. Crnenupuyecknii MUMMYHHBIH OTBET. D(PPEKTOPHBIE MEXAHU3MBI TPOTH-
BOMH(EKIIMOHHOH 3allUTHI.

116. KneTo4Hnble UMMYHHBIE PEAKIUN.

117. AHTHATEHBI MUKPOOPTraHHU3MOB.

118. AHTHUTENA, X NpUpoaa U QYyHKIUU. AHTATENA, AMMYHOTI00YJIUHBI, MO-
JEKYJISIPHBIE OCOOCHHOCTH CTPYKTYPHOM OpraHu3aiyu U (PyHKIUHA.

119. MexaHu3M B3aUMOJEHCTBUS aHTUTENA C AHTUT€HOM.

120. Oco0eHHOCTH UMMYHHATETA TPA BUPYCHBIX, TPUOKOBBIX, OAKTEPAATBHBIX

Y TIPOTO30HHBIX MHPEKIHUSX.

6.3 Onucanue noxkasaresieii 1 KpUTEpHEeB KOHTPOJISI yCIIEBAEMOCTH, ONTMCAHUE
LIKAJI OLeHHBAHUA

6.3.1 OneHo4HbIe CpeaCTBA TEKYLIEr0 KOHTPOJISA YCIIEeBAeMOCTH

OueHka 3HaHU# CTYIEHTOB IPOBOAUTCS N0 CIEAYIOIIMM KPUTEPHSIM:

OLICHKA «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM TEOPETUUYECKOE COACPKAHHE
JUCLUTIIIMHBI OCBOCHO MOJIHOCTBIO, 0€3 MpoOenoB, HEOOXOAMMBIE TPAKTUYECKHE
HABBIKK Pa0OThI C OCBOCHHBIM MAaTepHalioM C(POPMUPOBAHBI, BCE TPEyCMOTPEHHBIE
nporpaMMmoit o0yueHust yueOHbIE 3aaHU s BBITMOJIHEHBI, KAUECTBO UX BBHINOJHEHUS
OLICHEHO HA OTJIUYHO,

OLICHKA «XOPOIIO» BBICTABIISETCS CTYACHTY, €CIIM TEOPETUYECKOE CONEPIKAHUE KYP-
ca OCBOEHO MOJHOCTHIO, 0€3 TPOOENOB, HEKOTOPBIC MPAKTUYECCKUE HABBIKA PAaOOTHI C
OCBOCHHBIM MaTepHaJIOM C(POPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC
nporpaMMoit o0yueHust yueOHbIE 3aaHU s BBITIOJIHEHbI, KAUECTBO BHIMOJIHEHUS HU
OJTHOTO M3 HUX HE OLICHEHO YIOBICTBOPUTEIBHO, HEKOTOPBIC BUBI 3aJaHUI BBIMOJI-
HEHBI C OIIUOKAMH;

OLICHKA «Y/A0BJICTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, €CITU TEOPETHYECKOE CO-
JepKaHKie Kypca OCBOCHO YaCTUYHO, HO TPOOEIbI HE HOCST CYIIECTBEHHOTO Xapak-
TEpa, HEOOXOIMMBIC TPAKTUUECKUE HABBIKK Pa0OTHI C OCBOCHHBIM MATEPHAJIOM B OC-
HOBHOM C(hOpMHUPOBaHBI, OOJIBLIMHCTBO MPELYyCMOTPEHHBIX MPOrpaMMOil 00yUYeHH s
y4€OHBIX 33JJaHA BBITIOJTHEHBI, HEKOTOPBIE U3 BHIMOJIHECHHBIX 33JaHUH, BO3MOKHO,
coJiepKaT OIUOKH;

OLICHKA «HEYJAOBJICTBOPUTEIbHO» BBICTABIICTCS CTYJEHTY, €CJIM TEOPETHUECKOE
COJIEP’KAHUE KYypPCa OCBOEHO YaCTHYHO, HEOOXOIMMBIC TPAKTHUYECKUE HABBIKK Pado-
Thl HE C()OPMUPOBAHBI, OOJLIIMHCTBO MPEIYCMOTPEHHBIX MTPOrPAMMOi 00yUYEHUS
y4eOHBIX 33JJaHUI HE BBIMOJIHEHO, TUOO KAYECTBO UX BBINIOJHEHHS OLIEHEHO HEYAO-
BJICTBOPUTEIIBHO;

IPU JOTIOJIHATENBHON CAMOCTOSTENBHOM paboTe HAl MAaTEPUATIOM KyPca BO3MOKHO
NOBBILICHHE KQUECTBA BHITIOJTHEHNS YUCOHBIX 3aJaHHA.
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. Hetpycos, A. 1. MuxkpoOuomnorus: Teopus 1 npakTvka B 2 4. Yacte 1 : yueOHUK
st By3oB/ A. WM. Herpycos, U. b. KotoBa. — Mocksa : M3znarensctBo FOpaliT,
2025. — 315 c. — (Beiciiee obOpaszoBanue). — ISBN 978-5-534-03805-7. —
Teker : anekTpoHHbIN // OOpa3zoBarensHas miargopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/510995

. Hetpycos, A. 1. MukpoOuomnorus: Teopus 1 mpakThka B 2 4. YacTte 2 : yueOHUK
st By3oB/ A. WM. Herpycos, U. b. KotoBa. — Mocksa : M3narensctBo FOpaliiT,
2025. — 332 ¢c.— (Beiciee obOpazoBanue). — ISBN 978-5-534-03806-4. —
Teker : anekTpoHHbIN // OOpa3zoBarensHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512707

. Omensguckuii, B.JI. Kparkuii kypc oOmeil W MO4YBEHHON MUKpOOMOJIOTHH /
B. JI. Omensuckuii. — Mocksa : U3parensctBo FOpaiit, 2025. — 173 ¢. — (AB-
Tosiorusi Mbiciin). — [SBN 978-5-534-11338-9. — Tekcr : anexktponnslii // OOpa-
3oBarenbHad miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518230

. T'ocmanos, P. I'. MukpoOuosioruss ¥ UMMYyHOJIOTHS : yuyeOHoe mocodue / P. T

I'ocmanoB, A. . UOparumosa, A. K. Il'amuymiva. — 2-e w3, nepepad. u jon. —
Cankr-IlerepOypr : Jlamb, 2025. — 240 c¢. — ISBN 978-5-8114-1440-6. —
Tekcr : anekTponHslil // JlaHb : 3neKkTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211310

. Jonrux, B.T. OCHOBBI MMMYHONATOJOTWM . y4eOHOE MOCOOME nJsi BY30B /
B. T. Jonrux, A.H. 3omotoB. — Mocksa: HzpmarensctBo [Opaiit, 2025. —
248 c¢. — (Beicuiee oOpazoBanue). — ISBN 978-5-534-09294-3. — TekcT : 3nek-
TpouHbld // OOpazoBatenbHas miargopma FOpaidit [caiit] — URL:
https://urait.ru/bcode/516736

. MukpoOuosorus : yueOHoe nocooue juist By3oB / P. I'. 'ocmanoB, A. K. ["anmmyii-
auH, A. X. Boakos, A. . UOparumoBa. — 4-¢ uzj., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 496 c¢. — ISBN 978-5-8114-8107-1. — TekcT : 3JIEKTPOHHBIH //
Jlanb : 3JICKTPOHHO-OMOMOTEUHAS CUCTEMA. — URL:
https://e. lanbook com/book/171851

. Mukpobuonorus 1 uMMyHoJorus : yueoHoe nocodue / M. B. Ceruesa, O. JI. Kap-

tamosa, M. B. Casuna, T. M. IlamkoBa. — OpenOypr : OpenOyprckuii ['AY,
2025. — 140 c. — ISBN 978-5-6047813-4-0. — TekcT : anekTpoHHbIH // JIaHb :
AIEKTPOHHO-OMOMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/311930 (mara obOpamenus: 19.06.2025). — Pexum
JOCTYMA: JUIsl aBTOPU3. MOJIb30BATENEHA.
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9. Mukpobuonorus 1 UMMyHoJIOTHs: ydeOHoe mocooue / P. T. Mannamnosa ; Poc-
CUICKHI TOCYyNapCTBEHHBIN arpapHbiii yHuBepeuteT - MCXA umenu K. A. Tu-
MupszeBa, GaKyJIbTET MOYBOBEACHMS, ATPOXUMHUHN U 3KOJOTUU. - MockBa : PITAY-
MCXA, 2015. - 76 c. : Tabn. - bubauorp.: c. 76.

10. ®enmopenko, M. C. MukpoOuosnorust 1 uMMyHoJI0rHs : yuyeOHoe nocodue / Y. C.
®enopenko, C. I1. Ilepepankuna, E. A. Xapmamosa. — Bonrorpan @ Bonrorpan-
ckuii 'AY, 2017. — 100 c¢. — Tekcr : 3nekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e. lanbook.com/book/100803

11.®upcos, I'. M. Bupyconorus : yueOnoe nocodbue / I'. M. ®upcos. — Boarorpan :
Bonrorpanckuii 'AY, 2016. — 132 ¢. — TeKCT : 3A€KTpOHHBIHA // JlaHb : 3NeK-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/100790

12. Tamupo, A. C. MukpoOuonorus : yaeoHoe nocodue ajs cno / . C. [lanupo. —
5-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 308 c¢. — ISBN 978-5-
8114-9457-6. — TeKcT : 3MeKTpOHHBIN // JlaHb : 3MEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/195466.

7.2 JIoNOJIHUTEJIbHAS JINTEPATypa

1 Bupycomorus n ouorexnonorus : yueOHuk / P. B. benoycosa, E. W. Speiruna, Y.
B. Tperbskosa [u ap.]. — 3-¢ uzn., crep. — Cankt-IletepOypr : Jlanp, 2018, —
220 c¢. — ISBN 978-5-8114-2266-1. — Tekcr : 351eKTpOHHBIH // JIaH®b : 35eK-
TPOHHO-OMONMMoTeunas cucrema. — URL: https://e.lanbook.com/book/103898

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

3 Mannanoa P.T. MukpoOuosiorust u uMmMmyHosiorusi. [Ipaktukym. -M.: ['eotap-

Memma - 2013.-540 c.

4 MannanoBa P.T. MukpoOuonoruss 1 mukonorus (Oco0o onacHble MH(EKIIMOH-
HbIe O0JIE3HU, MUKO3bl 1 MUKOTOKCHKO3BI )- M.: [Tpocnekr .- 2018.- 384 ¢

5 Mannanora P.T. MukpoOuosiorusi, MUKOJIOTHSI © OCHOBBI UMMYHOJIOTHH. (CaMo-
KOHTPOJIb 3HAHW, TECTUPOBAHUE CTYJEHTOB). YueOHOoe nocodue.- M.: [TpocrekT,
2025.-359 c.

6 MannanoBa P.T. MukpoOnosorusi, MUKOJIOTHUSI 1 OCHOBBI HMMYHOJIOTHH. Y4eOl-
HuK.- M.: IIpocnekr, 2025.-616 c.

7 MuKpOOHOTIOrUs 1 UIMMYHOJIOTHS JUIsl BBIMIOJTHEHHS CAMOCTOSITEIbHOW pabOTHI :
yueOHoe nocodue / P. T. ManHnanosa ; Poccuiickuii rocy1apCTBEHHBINA arpapHbIii
yauBepeuteT - MCXA umenn K. A. TumupszeBa (Mocksa). - Mocka: PI'AY-
MCXA um. K. A. Tumupssena, 2012. - 127 c.

8 MukpoOHoNorKst 1 UMMYHOJIOTHS: YU4EOHO-METOIMYECKOe mocodue / Poccuiickuii

rocyJapcTBeHHbld arpapHblii yausepeuter - MCXA umenu K. A. Tumupsszesa
(Mocksa), Kadgenpa MukpoOrosioru 1 uMMyHosioruu ; coct. P. T. ManHanoga. -
Mocksa : P AY-MCXA um. K. A. Tumupssesa, 2011. - 75 c.
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9 Mukpobuonorus. [Ipaktukym : yueOnuk. Pekomengosano YMO PAE no kiaccu-
YECKOMY YHUBEPCUTETCKOMY M TEXHUYECKOMY 0OPa30BAHUIO B KQUECTBE YUEOHH-
Ka JUIsl CTY/IEHTOB BBICHIMX YUEOHBIX 3aBEACHHIA, 00yUYarOIIMXCs MO HAMPABICHUIO
noaroroBku 36.04.01 u 36.03.01 "BerepunapHo-canurapHas sxcneprusa’ / P.
T. Mannanosa. - Mocksa: IIpocnekr, 2019. - 440 c.

10 Mukpobuonorus: yueOHHK 115t CTyA. By30B 1o criert. 311200 / O. 1. CuapopeHko
[v 1p.]. - M. : UHOPA-M, 2005. - 285[1] c.

11 Onpenenurenb MATOrEHHBIX W YCJIOBHO MAToreHHbiX rpuooB [Tekct] / . Carron,
A. ©oreprmn, M. Punansau; [ep. ¢ anrn. K. JI. Tapacosa, 1O. H. KoBanea, moz
pen. Y. P. JlopoxxkoBoii. - M. : Mup, 2001. - 468 c.

12 Kopocrenéna, JI. A. OCHOBBI 3KOJIOTMM MUKPOOPraHU3MOB : yuyeOHOE mocooue /
JI. A. Kopocrenéna, A. I'. Komraes. — Cankr-IlerepOypr : Jlans, 2025. — 240 c.
— ISBN 978-5-8114-1400-0. — Tekcr : 3neKTpoHHBbIH // JlaHb : 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e. lanbook.com/book/211103

13 Onpenenurenb NaTOreHHBIX W YCJIOBHO NaToreHHbIx rpudoB [Teker] / 1. CaTToH,
A. ©orepruut, M. Punansau; [lep. ¢ anr. K. JI. Tapacosa, FO. H. KoBasiea, noa
pen. M. P. JlopoxkoBoii. - M. : Mup, 2001. - 468 c. : un. - bubmaorp.: c. 447-
450.- CnoBapp TepMHHOB: C.451-454.-Yka3. natuH. Ha3BaHWil TpuboB: ¢.457-463.
- Ilep. m3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill,
M. G. Rinaldi.

14 TTandunosa, O. ®. du3nona0rus pacTeHUui ¢ OCHOBAMU MUKPOOMOJIOTHH  yueO-
HUK ¥ IpakTUKyM Juist By30B / O. @. [landpunosa, H. B. [IunemmkoBa. — 2-¢ u3n.,
ucnp. — Mocksa : M3marensctBo FOpaiit, 2025. — 183 ¢. — (Bricmee oOpazo-
BaHue). — [SBN 978-5-534-15812-0. — Tekcr : anekTpoHHbIi // OOpa3oBaremnb-
Has miargopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/509813

15 ®apnues, A. T. [louseHHas mukpoOuosiorus / A. T. ®apuaues, A. X. Ko3bipes, A.
A. CabanoBa. — Caunkr-IletepOypr : Jlansb, 2025. — 140 ¢. — ISBN 978-5-507-
44484-7. — TeKCT : NEKTPOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/260831

7.3 MeToanyeckne yKa3aHusi, PEKOMEHIALUH U IPyrue MaTepuaJjibl K 3aHATUSIM
1. PaGoyas teTpanp JUid MPaAKTUYECKUX 3aHATAN O AUCHUILTMHE « MUKpOOMOJIO-

T'isl C OCHOBAMU UMMYHOJIOTHI». M.: LIeHTp onepaTtuBHOi nonurpadgpuu
PI'AY-MCXA umenu K A. Tumupsszesa, 2025.

2. Tennep E.3., [lunsankosa B K., [Tepesepsesa .M. [IpakTHKyM 11O MUKPO-
ounonorun. M.: JIpoda, 2005.-256 c.

3. Tlnemaxosa, B. 1. Mukpo6uonorus : yueObnoe nocodue / B. . [1newmrakosa, H.
A. Jlewesa, T. M. Jlopenrens. — Omck : Omckuii ['AY, 2019. — 75 ¢. —
ISBN 978-5-89764-826-9. — TeKcT : 3eKTpOoHHbIH // JIaHb : 3IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/126624

4. TlpakTukyM mo oOuel Mukpoduosioruu : yueodnoe nocodue / JI. C. Mymrosa-
TtoBa, O. C. XKnanosa, O. I1. boukapesa, A. B. I'punyra ; noa penakiueii M. P.
Kapnosoii. — Tomck : CubI'MY, 2016. — 213 ¢. — Tekcr : 31MeKTpOHHBIH //
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Jlanb : 3nexkTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105938

7.4 HopmaTHBHBIE IPABOBbIE AKTHI

1.

[Tpu npoBeACHUN TPAKTUYECKUX PA0OT HEOOXOAUMO CTPOro COONOAATh Mmpa-
BUJIA TEXHUKHU 0€30MacHOCTH NpH paboTe B MEKPOOMOIOTMYECKOH J1adopaTo-
pHH, YKa3aHus npenoaasarencii u 1abopanToB kadeapsl.

CIT 1.3.2322-08 bezonacHOCTh padOThl ¢ MUKPOOPraHu3mMamu 3 - 4 rpymnim na-
TOTEHHOCTH (OMACHOCTH) ¥ BO30YAUTEISIMU MAPA3UTAPHBIX OOJIC3HEH

dI'OC BO no nanpasnennto 35.03.05 CanoBoacTBO

OI1OIT BO no nanpasnenuto 35.03.05 CanoBoacTso

VY4eOHblii 1ad no HanpaesieHuto 35.03.05 CanoBoacTBO

8. Ilepeuens pecypcoB HHPOPMAIHOHHO-TEJICKOMMYHUKALIMOHHOI ceTH

«I/IHTepHeT», HCOﬁXOI[I/IMLIX AJIS1 OCBOCHHSA JUCIHIIIMHBI ((MHKpOﬁI/IOJIOFI/Iﬂ C

[E—

W N

&

OCHOBAMH UMMYHOJIOTHH»

On-line ouGnuoteka http://www.bestlibrary.ru. J/loctyn He orpaHrYEH
. Hayunas ouGmmorexa MI'Y http://www.lib.msu.su. /loctyn He orpaHrueH
lNocynapctBeHHass nyOiauM4Has HaydyHO-TeXHWYecKas Oubnuoreka Poccum
http://www.vavilon.tw/. JlocTym He orpaHuYeH
DnexkTpoHHbIE cioBapu http:// www.edic.ru. JlocTyn HE OTpaHUYEH.
CoOcTBeHHAas dnEKTpoHHAs OnOnroTexka. CBHAETENBCTBO O perucrpanun JP
No 20163 oT 03.06.2014 r. Jloctyn HE OTPaHUYECH.
http://pgsha.ru/web/generalinfo/library/elib/
Cucrema 'TAPAHT: 37¢KTpOHHBIA NEPUOAUYECKUIA CIPABOYHUK [DJEKTPOH-
HBI pecypc]. — Onektp.aad. (7162 MO: 887 970 nokymeHToB). — [b.1., 199 -]
(Hdorosop Ne746 ot 01 sHBaps 2014 r.); Cpok He orpanuyeH. [loctyn U3 Kop-
yCOB aKaJeMHH.
OBbC u3parensckoro neHrpa «Jlanpy - « BerepuHapus U CEIbCKOE X03HCTBOY,
«JlecHoe X0351cTBO U teconnkeHepHoe aenoy, (Konrpakr Ne84/16 -EJ ot 07
HOs10pst 2016 1.),«HKeHepHO-TEXHUUECKUE HAyKny, «HpopmaTka», « Tex-
HOJIOTMY NUIeBbIX TPOu3BOACTBY (KonTpakt Nel3/17-EJ1 ot 10 ampens 2017
r.). http://e.lanbook.con/ JlocTyn HE orpaHUYEH.
DnekTpoHHO-6mbnmoTeunas cucrema «BC IOPAMUT www.biblio-online.ru
(Kontpaxt Ne07/17 —E]J1 ot 30 mapra 2017 r.). JlocTyn HE OrpaHUYeH
Wz narenscrBo FOpaiiT-Mocksa urait.ru /loctyn He OrpaHu4eH

8.1 Un(popmanuoHHbIC TEXHOJIOTHH

1. DnekTpoHHble yueOHUKH. 2. TexHogorud MynbTUMeAua. 3. TexHomoruu

HHTepHeT (3NEKTPOHHAS NIOYTA, JIEKTPOHHBIE OMOIMOTEKH, SJIEKTPOHHBIE 0a3bl 1aH-
HBIX).

I[J'IH HHBAJIMAOB U JIMI C OTPaHUYCHHBIMA BO3MOYKHOCTAMHA 300POBbA OCBOCHHUC

JAHHOW AWCLMIIAHBL (MOIYJISI) MOKET OBITh OCYINECTBICHO YACTHYHO C MCIIOJB30-
BaHUEM JUCTAHIMOHHBIX O0PA30BATENbHBIX TEXHOJOTHMA: Clalia-NMpe3eHTaluil JIeK-
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LUOHHBIX 3aHATUH, MaTepHalibl JUIsl CaAMOCTOSITENIbHOM paboThl M KOHTPOJBHO-
WU3MEPUTEIIbHBIE MATEPHATHI.
8.2 IIporpammHoe o0ecnieyeHue

1. Onepaumonnas cuctema MS Windows XP 2. Onepanuonnas cucrema MS
Windows 7 3. Onepannonnas cucrema MS Windows 8 Prof 4. Onepaunonnas cu-
crema MS Windows 10 Prof 5. ITaker oducusix npunoxkenuii MS Office 2007 6.
[TakeT oucHbx mpunoxenuit MS Office 2013 7. Tlaker nporpaMm Jyisi TpOCMOTpa,
nevyartyu dICKTPOHHBIX nyOnmkanmii Acrobat Reader 8. IlpukiianHoe mporpamMmHOE
oOecrieueHue JJig MPOCMOTpa AJIEKTPOHHBIX JOKyMeHTOB Foxit Reader 9. CoOon-
HbIW (paiiIoOBBIA apXMBATOP C BBICOKOW CTEMECHBIO CHKATUsl JAHHBIX 7-Z1p

8.3 Cnennaan3upoBaHHOE NPOrpaMMHOE 00eCTIeYeHHE

1. KomnbroTepHas crnpaBouHas npaBoBas cucrema KoHcynbranT + (Oecnar-
Hasl OHJIalH-Bepcus Uil 00yueHus) 2. CucTeMa aBTOMaTU3UPOBAHHOTO MPOCKTHPO-
BaHus U yepueHus Autocad for Students 3. Cuctema TpeXMEPHOTO MOACIMPOBAHUS
neraneit Kommac 3D YueOHas Bepcus sl CTYACHTOB

8.4 IIporpammHoe obecneveHue IS JIUL ¢ OTPAHHYCHHBIMH
BO3MOKHOCTSIMH

1. OKpaHHas Jyna B ONEPalMOHHBIX cUcTeMax JuHekn MS Windows 8.
OKpaHHBIA TUKTOP B ONEPAlMOHHBIX chcTeMax JuHeiikn MS Windows 8. Becruiar-
Has nporpamma 3KpanHoro aocryna NVDA

8.5 ba3bl 1aHHBIX, HHPOPMANMOHHO-CIIPABOYHbBIC H MOUCKOBBIC CHCTEMBI

1.  Wikipedia.org

2. microbiologu.ru — MOMCKOBAsi CUCTEMA 110 MUKPOOHOJIOTHH.

3. smikro.ru — MOMCKOBAst CUCTEMA MO CAHUTAPHON MUKPOOMOJIOTUI

4.  ba3bl JaHHBIX, UHPOPMAIIMOHHO — CIPABOYHBIC U MOUCKOBBIE CHUCTEMBI:
AJNIEKTPOHHO- OMOIMOTEYHAs cucTeMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a JaHHbIX O 00MIEH MUKPOOHOJIOTHN.

6.  www.smikro.ru — morcKoBasi CUCTEMA MO CAHUTAPHON MUKPOOUOJIOTHH.

http://window.edu.ru — ntoctyn k 06pa3oBareybHbIM pecypcaM «EIuHOE OKHOY.
9. Onucanue MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOH 11
OCyLIeCTBJIeHHsSI 00PAa30BaTEJBLHOIO MPOLEcca Mo JUCHUILINHE
«MuKpoOHO0JIOTHSI ¢ 0CHOBAMH HMMYHOJIOTHI»

JUTs JIEKIIMOHHOTO Kypca HEOOXOaMMa KOMIBIOTEPHAs TEXHHKA C MYJIbTHME-
IUHAHBEIM 00eceueHnueM.

Jlng mpoBeaeHus 1abopaTOPHOro MPAKTHUKYMA MO JUCHUIUIHHE «MHKpOOHO-
JIOTUSl C OCHOBAMHM MMMYHOJIOTUWY HEOOX0auMa J1adopaTopusi, OCHAIIEHHAs ra3o-
BOJONPOBOAOM, BEHTUJISILMEH, YD-naMnamMu Ui CTEPUIM3ALUN TOMEIICHUH, JTaMH-
HapaMH MU MUKPOOMOJIOTMYECKUMHU OOKCaMM, CTEPUIIM3ALIMOHHON TEXHUKOH (aBTO-
KJIaBbl, CTCPWIM3ALMOHHBIC IIKA(BI), TEPMOCTaTaMH, AHA3POCTATAMHU, CBETOBBIMHU
MUKpOCKONamMu, xpomarorpadgamu, pH-meTpamu, meiikepamu, BOASHBIMU OaHSIMMU,
TECT-CUCTEMAaMU 71l MACHTU(UKAIMKN MUKPOOPraHM3MOB, T1a00OPATOPHOI MOCYIOM,
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MOCYJOMOEUHON MalTUHON, AUCTUIATOPOM, XOJIOAUILHUKAMU IS XPaHEHUS KOJ-
JICKIIMY MUKPOOPTaHW3MOB M 00paslioB U HEOOXOAMMBIMU PEAKTUBAMH JIJIsi TPHUTO-
TOBJICHWS TIUTATENLHBIX Cpel, HaOOpOM KpacWTENel, KOMMIBbIOTEPHAs TEXHHWKA C
MYJBTUMEAMHHBIM oOecrieucHrueM. KpoMe 3Toro, HeoOXoauMa KOJICKIUS KYJIbTyp
MUKPOOPTraHU3MOB M KOMIBbIOTEPHAS TEXHUKA ¢ MYJTbTUMEANHHBIM 00ECIICUCHHUEM.

Tabnwuia 7

Caenenusi 00 00€CTIEYEHHOCTH CNICNNATN3HPOBAHHBIMH Ay AUTOPHUSIMH,
Ka0uHeTamu, JadopaTopusiMu

HaumeHoBaHHe CENHAIBLHBIX MOMe-
IeHUIl ¥ MoMeleHU 1J15l CAMOCTO-
TeJbHOH padoThl (9 yuedOHOro Kopmyca,
Ne228, 229, 231 ayautopuu)

OcHameHHOCTH cIeUATBHBIX MOMelIeHHil U Mo-
MeIlleHUH 1JIs1 CAMOCTOSATe/IbHOH padoThI**

1

2

Kopm. Ne 9, ayn. 228

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

2. Mukpockomn «Aksenon» 15 . (MHB. Ne
558457/29, uB. Ne 558457/30, UuB. Ne 558457/31,
WuB. Ne 558457/32, uB. Ne 558457/33, uB. Ne
558457/34, 1uB. Ne 558457/35, UuB. Ne 558457/36,
WuB. Ne 558457/37, uB. Ne 558457/38, uB. Ne
558457/39, 1uB. Ne 558457/40, UuB. Ne 558457/41,
WuB. No 558457/42, uB. Ne 558457/43).

3. TepmocTtar 6monornyeckuiit BD 115 2 mr. (UHB.
Ne 558444/4, TuB. Ne 558444/5).

4. Becnl TexHuueckue saekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/3).

5. Mukpobuonorundeckuii mpodooTOOPHUK BO3AYXa
ITY 16 1 mr. (558453/1).

6. Berrsxao# mwkad 1 mr. (MuaB. Ne 558626/2).

7. JlamunapHeiii 60kc BJI-22-600 1 . (MHB. Ne
558459/1).

8. IlIkad nns xpanenus peaktusos 1 mr. (MHB. Ne
558623/4).

9. Ctynbst 13 wr.

10. Ctomnbl 15 mT.

Kopm. Ne 9, aynx. 229

1. Muxpockon JIOMO 10 mr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, uB. Ne 553890/14, MuB. Ne 553890/15).
2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/15, uB. Ne 558457/16, UnB. Ne 558457/17,
WuB. Ne 558457/18, MuB. Ne 558457/19, UuB. Ne
558457/20, 1uB. Ne 558457/21, UnB. Ne 558457/22,
WuB. Ne 558457/23, UuB. Ne 558457/24, uB. Ne
558457/25, uB. Ne 558457/26, UuB. Ne 558457/27,
WnuB. No 558457/28).

3. Tepmoctar 6uonornyeckuii BD 115 3 wr. (MHs.
Ne 558444/1, uB. Ne 558444/2, UuB. Ne 558444/3).
4. Becnl TexHuueckue saekTpoHHble SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).
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5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYyXa
ITY 15 1 wr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 . (MHB.
Ne 558456).

7. Ilpubop BakyyMHOTO (PHIBTPOBAHUS AJISl AaHAJIH3A
BOnbI (BakyymHast ctanimst) [IB® 35/3b 1 wt. (MHB.
Ne 558454).

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

9. Ikad nns xpanenus peaktusos 1 . (MHB. Ne
558623/2-3).

10.Ctynpsa 13 wr.

Kopm. Ne 9, ayn. 231

1. Muxpockon JIOMO 4 mt. (MuB. Ne 553890/1,
WuB. Ne 553890/2, uB. Ne 553890/3, MuB. Ne
553890/4).

2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, uB.
Ne 558457/4, nuB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, NuB. Ne 558457/10, MuB. Ne 558457/11,
HuB. Ne uB. Ne UuB. Ne 558457/12, luB. Ne
558457/13, 1uB. Ne 558457/14).

3. TepmocTtar 6uonornueckuii BD 115 1 wr. (MHs.
Ne 558444/4).

4. Mukpobuonoruueckuii mpobooTOOPHUK BO3IyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Becbl TexHuueckue 3sekTpoHHble SPU401
OHAUS 1 . (MuB. Ne35078/1).

6. BerrspxHo# mkad 1 mr. (MuB. Ne 558626).

7. HIkad BaHmANOyCTOWYMBEIA 1 1T,

8. MynbTuMeauitHbIi NpoekTop 1 wrT.

9. Ikad nns xpanenus peaktusos 1 . (MHB. Ne
558623/1).

10. Ctynpsa 13 wr.

11. Cronbi— 17 .

LlenrpaneHas HayuHAss OMOIHOTEKA UMCHH
H.N. Keneznoea UnranpHeril 3am neprogude-
ckux uzgaanui (kad. Ne 132)

Kowmmnsroteps! — 1 mr. Cronsl — 28 wt. [lepuonnue-
CKHe M3/1aHus B OTKPBITOM noctyne Wi-fi

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.H. XKenesnosa KoMnberoTepHBIN YUTANb-
HbIi 3a1 (kab. Ne 133)

Kowmmeroteps: — 17 mr. Ctonst — 28 mt. YuebHast ju-
TepaTypa B OTKPBITOM JIOCTYIIE

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.H. XKenesnosa KoMnberoTepHBIN YUTANb-
HbIH 3a1 (kab. Ne 144)

KommnetoTepsr — 20 wt. Ctonsl — 39 mt. Wi-fi

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.N. XKenesnosa CripaBouHo — 6ubmo-
rpaduyeckuii otaen (kab. Ne 138)

Kowmmnsroteps! — 2 mrt. Cronsl — 13 mwt. CripaBouHble
u Oubsmorpaduveckne U3AaHNs B OTKPBITOM JIOCTY-
ne Wi-fi

IlenTpanbHas HaydHast OMOIMOTEKa UMEHU
H.W. XKenesnosa Xosn 2 3Taxa (3a Tpa-
JUITHOHHBIX KAaTaJIOTOB)

Cronabl — 8 . Wi-fi

IlenTpanbHas HaydHast OMOIMOTEKa UMEHU
H.W. XXenesnosa Otnen 6ubinoreuHoro

Kommnsroteps! — 4 mr. Cronsl — 12 mt. CripaBouHble
u Obubsmorpadudeckne u3aHus, yueOHas IUTepaTy-
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00CITy>)KUBaHHMSI 110 HAMIPABJICHUIO MEXaHU- | pa B OTKPBITOM AocTyre Wi-fi
KU ¥ SHepreTuku (27 yu. xopnyc) Unranb-
HbIH 3a11 (kabd. Ne 202)

LenTpanbHas HayuHast Oubnnoreka umenn | Kommerotepsl — 3 . Ctonbl — 15 wt. CripaBouHBIE
H.H. XKeneznosa Otaen OubmuoTedHoro u Oubnmorpaduveckne U3AaHus, IEPUOANKA B OT-
00CITy>KUBaHHS 110 HATIPABICHHIO ITPUPO- KpbITOM Hoctyne Wi-fi

noobycTpoiicTso (28 yu. kopmyc) YueOHbIH
JUTANBHBIN 3211 (Kab. Ne 223)

LenTpanbHas HayuHas Oubnnoreka umenn | Kommerotepsl — 13 . Ctomsl — 45 mt. CipaBovHbIe
H.H. XKeneznosa Otaen OubmuoTedHoro u Oubnmorpaduveckne U3AaHNs, TEPHUOANKA B OT-
00CITy>KUBaHHS 110 HATIPABICHHIO ITPUPO- KpbITOM Hoctyne Wi-fi

noodycrpoiicTo (29 yu. kopnyc) Hayunsrit
YUTaJIBHBIN 3211 (kab. Ne 123)

OOmexutne Ne8. KomHaTa 1151 CaMOITIO- TeneBuzop, mocka, OONBIIONH cTON Ha 12 YenoBek,
TOTOBKH CTYJIbA

9.1. My3eiiHbIe IITAMMBbI MUKPOOPTraHU3MOB

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. MeToan4ueckne peKOMEHIANNH CTYACHTAM 0 OCBOCHHU IO U CIHUILIMHBI

3aHATUS 1O NUCHUIUTMHE MPOBOJATCS B CIECHMAILHO 000PyA0BaHHOM J1abopa-
Topuu. J{ns AoMmycKa K MPOBEAEHUIO 1a00PaTOPHOTO MPAKTAKYMA yYalIuecs TOJKHBI
OBITH O3HAKOMJIEHBI C TEXHUKOW O€30MaCHOCTH W MPaBUIaMHu pabOThl B MUKPOOHOIIO-
rudeckoil jaboparopun. Ha Bcex 3aHATHSX CTYACHTHI 00s3aHbl ObITh B O€bIX Xajia-
Tax, KOKIABIA MMEET CBOE pabdouee MECTO, OCHALICHHOE BCEM HEOOXOIMMBIM IS
NPOBEICHUS JTA0OpaTOpHOro 3aHAThs. Pabora B mabGoparopun TpeOyeT BHUMAHUS W
AKKyPaTHOCTH. Y4YalMeCs IMOCJIE BBINOJHEHHs pabOThI, 3aHOCIT MOJYYEHHBIE pe-
3yAbTaThl B pab0uyr0 TETPaab, OQOPMIISIFOT UX B COOTBETCTBHM C MPEABIBISIEMbIMU
TpeOOBAHUAMU, MOCJIE YEro 3aUIIatoT padoTy y NpenoaBaresis.

CH0KHOCTh YCBOEHMSI MaTepHaa JUCLMILTUHBI 3aKIH0YacTCs B 0OJIBIIOM 00b-
eMe MH(pOpMaIK, KOTOPYIO HEOOXOIMMO 3alOMHUHATH (JJATUHCKHUE Ha3BaHWs, (hu-
3UOJIOTUYECKHE OCOOCHHOCTH, PACMPOCTPAHCHHUE B MPUPOJE, MOPQOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepvaiia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
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HEMPEPBIBHO OT 3aHATHS K 3aHATUIO. OT U3yUEHUsl CBOWCTB U OCOOCHHOCTEN MUKPO-
OPraHU3MOB K IOHUMAHUIO UX POJH B OMOC(EPE U KU3HU YETIOBEKA.

10.1. Buasi u ¢popmMbl 0TPAGOTKH NPONYLIEHHBIX 3aHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s13aH B JIBYXHEIENBbHBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU € PACMHCAHUEM OTPAOOTOK, BBINOIHUTE MPOMYLICH-
Hoe [13. /]yst 3T0ro HeOOXOAMMO CaMOCTOSTENBEHO MPOPAdOTaTh MPOMYLICHHYIO TEMY,
orpabotars [13 1 3amuTuTh padoTy y AexkypHOTo npenogasarens. [locie atoro cae-
JaTh COOTBETCTBYIOUIYIO 3alMCh B KYPHAJIE MO YUYETY OTPAOOTaHHBIX 3aHATHIA.

[Tpn HEBO3MOXKHOCTH OTPadOTaTh 3aHITHE B PEKOMEHyEMbIC CPOKH, CTYJAEHT
NUIIET KOHCIIEKT W 3aMOiHIET B paboyei TeTpaau TaOInIbl, OTHOCSIIUAECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alMIIacT padoTy y IpenoaaBaress.

11 Meroan4yeckne peKOMEHIANMH MPENOAABATE/ISAM [0 OPraHN3aluu 00y4eHH s
10 JTHCIHILINHE

Jliis ocBoeHHs 1a00PATOPHOTO MPAKTHKYMA HEOOXOIMMO JIENIUTh CTYJIEHTOB HA
HeOombne rpynnsbl (10-12 yenosek) s odecneueHus: 6€30MaCHOCTH MPOBOIUMBIX
paboT M MOBBIIEHUS KAY€CTBA O0YUYEHUSI.

C wenpro co3nanust yCJIoBUi uist odecnedeHns 3PPEKTUBHOTO UCIOIb30BAHUS
y4e€OHOTO BPEMEHH, TAHHBIC TPYNIBI HA 3aHATUAX ACIATCSA HA Opuraasl mo 2-3 4yeno-
Beka. PaGora Opuramamu co3maeT yCaoOBUS JJIs OJHOBPEMEHHOIO BKIIFOUCHHS B
y4eOHBIA MPOLIECC BCEX CTYICHTOB 0€3 MCKJIFOUCHHUS, MPOUCXOJUT COBMECTHAS IO-
3HABATENbHAS ACATEIIBHOCTh, CO31AaETCs cpea 00pa30BaTEIbHOTO OOLICHHS U pealiu-
3yETCsl MPUHLUIT OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3anuy JMCHUIJINHBI /IS HHBAJIUA0B U JIUIL €
OrPaHUYECHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornueckuii cocTaB 3HAKOMUTCS ¢ TICUXOJIOTO(PHU3HONI0TH-
YECKMMHU OCOOCHHOCTIMM OOyYarOIUXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, WHIMBHAAYAJIbHBIMA MPOrpaMMaMi peadMIMTAlUN WHBAJIH-
n0B (mpu Hanmuumu). [Ipy HEOOXOAMMOCTH OCYHIECTBIISIETCS AOMOJHUATEIbHAS MO/~
JEepKKa MPENoJaBaHusl MCUXOIOraMH, COLUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJTOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM ¢ METONMYECKMMHM peKkOMeHAauussMu MuHoOpHayku PO B
Kypce mpeanoJiaractcs UCNoab30BaTh COLUMANIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Ibl OOYUYEHH S, TEXHOJOTAN COLMOKYJIbTYPHON peabHIIMTALMK € LETbI OKa3aHMsl MO-
MOILM B YCTAHOBJICHUM MOJIHOLUEHHBIX MEKITMYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOrO MNCHUXOJIOTMYECKOr0 KiIMMara B CTYACHYECKOM
rpynne. [logbop u pazpaboTka y4eOHBIX MaTEpUalioB MPOU3BOATCS C YYETOM
NPEIOCTABIICHUSI MaTepUaiia B PA3IMUHBIX (PopMax: ayIuanbHON, BU3yaJbHOM, C HC-
NOJIb30BAHUEM CHECLMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILIMOHHBIX CUCTEM.

CornmacHo TpeOOBaHMSM, YCTAaHOBIEHHBIM MuHOOpHayku Poccun k mopsiaky
peanu3anmu 00pa30BATENIbHON ACITENPHOCTH B OTHOLIEHWM WHBAIMIOB W JIALL C
OB3, HE00X0IUMO UMETH B BU]TY, UTO:
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1. vHBAUABL 1 Jinna ¢ OB3 1Mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATHAX BMECTE C ACCHCTEHTOM, OKA3bIBAKOIIMM OOyYarOIIEMYCsl HE-

00X0IMMYI0 MOMOIIIb;

2. vHBAMABI U Juia ¢ OB3 1o ¢ciryXy HMEKT MPaBO HA UCIIOIb30Ba-

HUE 3BYKOYCUJIMBAIOLICH anmaparypsl.

[Tpu mpoBeacHUM MPOMEKYTOUHOM aTTeCTalMu MO JUCLUIIIMHE 00eCneUYrBa-
€TCs1 COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEJCHUE AaTTECTAMKM s WHBAIAIOB B OJHOH ayAMTOPHA

COBMECTHO C OOYYarOIIMMHCS, HE SBISIOLIMMKCS MHBAJIMIAMH, €CIM 3TO HE

CO3/1aCT TPYAHOCTEH [UIsl MHBAIMAOB W MHBIX OOYYArOMXCS MPH MPOMEXKY-

TOYHOU aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBa-

OLIET0 O0YYarOIMMCST WHBAJIUAAM HEOOXOIUMYK) TEXHMUYECKYIO MOMOIIb C

YUETOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh padouee MECTO, IEPEIBU-

rarbCsi, MPOYUTATh U OPOPMUTH 3aJaHUE, OOIIATHCS ¢ HIK3AMEHATOPOM ),

o NOJIb30BAHNE HEOOXOAMMBIMU O0YHYAOIIMMCST MHBAJIMIAM TEXHHU-

YECKMMU CPEACTBAMH MPH MPOXOKACHUHA MTPOMEKYTOUHOH aTTECTaluK C y4e-

TOM MX UHJWBUYAJTbHBIX OCOOCHHOCTEHA;

o 00€eCreueHne BO3MOXKHOCTH OECHPENSITCTBEHHOTO J0cTyna o0y-

YAKOIIMXCS UHBAJMAOB B ayJUTOPUH, TYAIECTHBIE U APYTUE MOMEUICHAS, a TaK-

K€ WX MPEOBIBAHUS B YKA3AHHBIX TOMEIIICHUSIX.

[To MUCBMEHHOMY 3asIBJICHHIO OOYYArOMIETOCs MHBAJIMIA MPOJOJDKUTEIBHOCTD
NPOXOXKACHUS MCHBITAHUS MPOMEKYTOUHOW aTTecTaumu (3a4era.) OOyqaroImMCs
WHBAJIUJIOM MOKET OBITh YBEIMYECHA MO OTHOIIEHWIO K YCTAHOBJICHHON MPOIOIKH-
TEIBHOCTH €70 CIAYH:

o MPOJOKMTEILHOCTh CAYM MCIBITAHUS, MPOBOJUMOIO B THChH-
MEHHO# (hopMme, - HE Oonee yeM Ha 90 MUHYT;
o MPOJOKUTEILHOCTD MOATOTOBKM O0YUaroIIerocss K OTBETY, MPO-

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

B 3aBHMCHMOCTH OT MHAMBHIyaTbHBIX OCOOeHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 0OECNIEYNBACT BBITOJHEHUE CICAYIOMNX TPEOOBAHUN MTPU TPOBEACHUH
aTTeCTaluu:

a. JUTS CHETIBIX:

o 3a/laHus U WHBbIE MaTepualibl AJIsi MPOXOKACHUS MPOMEKYTOUHOM
arrecrauuu OQOPMIIIOTCS B BUJAE HJICKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
NOMOLIBK) KOMIBIOTEPA CO CHELMATM3UPOBAHHBIM TPOrPaMMHBIM O0ecreye-
HUEM IS CJIENBIX, MO0 3a4MTHIBAKOTCS ACCUCTEHTOM,

o NUCBMEHHBIC 3aJaHKsl BBIMOIHSOTCS O00yvYaronmMucs Ha Oymare
penbepHO-TOYCUHBbIM 1IpU(TOM bpaiiis UM Ha KOMIBIOTEPE CO CICIHATU3H-
POBAHHBIM POTPAMMHBIM 00ECTIEUEHUEM AJIs CIEMNBIX, JIMOO HAIMKTOBBIBAKOT-
Csl ACCHCTEHTY,

o Py HEOOXOAMMOCTH OOYYAROIMMCS TPEAOCTABISAETCS KOMILIEKT
NUCHbMEHHBIX MPUHAIIEKHOCTEH U OyMara JUisi TUCbMa PeNbePHO-TOUCUHBIM
mpuprom bpaiiis, KOMIOBIOTEp €O CHCHHATM3APOBAHHBIM MPOrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,
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b. g cmaboBUAAILNX:
o 3alaHus W WHBIE Marepualibl Ui CAauu 3adera O(hOpMIIAIOTCS

YBEJIUUYEHHBIM HIPUPTOM;

o o0ecneynBacTcsl MHIMBUAYAIBHOEC PAaBHOMEPHOE OCBELICHUE HE

MeHee 300 Jrokc;

o npy HEOOXOAMMOCTH OOYYArOLIMMCS MPEAOCTABISAETCS YBEINYH-

BAKOILEE YCTPOWCTBO, JIOMYCKACTCS  HCIOJIb30BAHUE  YBEIMYMBAKOIIMAX

YCTPOMCTB, UMEKOIINXCS Y 00YYArOMIMXCS,

C. IS TIIyXUX W CIA0OCIBIIANINX, C TSOKESIBIMA HAPYLICHUSIMHA pe-

YH;

o0ecnevynBacTCs HAIU4YKME 3BYKOYCWIMBAIOLICH anmapaTrypbl KOJUIEKTHBHOIO
NOJIb30BAHUS, MPU HEOOXOAUMOCTH OOYYArOMIMMCS TPEIOCTABISAETCS 3BYKOYCHIIH-
BaKOIIAs aNNapaTypa MHAUBHAYATLHOTO MOIb30BAHUS,

10 WX JKEJTAHWIO MCTIBITAHUS MPOBOJATCS B MUCBMEHHOH (hOpPME;

d. g Jun ¢ HApYLWIEHWSIMU OMOPHO-JBHTATENILHOTO anmapara (Ts-

JKEJILIMA HAPYIICHUSMU JBUTATEIbHBIX (PYHKIMA BEPXHUX KOHEUHOCTEH WK

OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH )

o NUCBMEHHBIC 3aJaHKs BBIIOJIHSIOTCS O0YYarOUMMKCS HA KOMITb-

FOTEPE CO CNECLMATM3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUEHUEM WIIA HAJUKTO-

BBIBAIOTCSI ACCUCTEHTY,

O HeoOxoauMocTh 00eCEYeHHs CIICUUAIbHBIX YCIOBHNA ISl MPOBEACHUS aT-
TECTALMK 00YYAIOLIMIACS TOJDKEH COOOIIMTh MMCBbMEHHO HE TO3/IHEE, ueM 3a 10 nHek
70 Havaja arrectauuu. K 3asBICHUIO0 MPUIATAOTCs TOKYMEHTBI, TOATBEPKAAIOIINE
HAIAYME y 00ydaroIerocs UHANBAAYAJIbHBIX OCOOEHHOCTEH (IPU OTCYTCTBHH YKa-
3aHHBIX JIOKYMEHTOB B Opranm3anuu). [Ipy HEOOXOAMMOCTH AJi OOyYaroLmMXcs ¢
WHBAJIMIHOCTBIO TPOLEAYPA OLICHUBAHUS PE3YJIBTATOB O0YUYCHHSI MOYKET MPOBOAUTH-
Csl B HECKOJIBKO 3TaIloB.

Iporpammy paspadoraan cr. mper. /1.B. CHerupes

«08» uroHs 2025/2%/—'
K.0.H., ﬂoﬁéhm"ennukaﬂ
«08» mrons 2025, £ o
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PEINEH3USA
Ha pado4yr0 NporpaMmy
aucuunaHbl b1.0.18 « MukpoOnonorust ¢ 0CHOBAMH HMMYHOJIOT HI»

s noAroToBku 6akamaspa ®I'OC BO no Hanpas/ieHuo / (HanpasJieH-
HOCTB): 35.03.05 CanoBoacrTio / ([lekopaTuBHOE CaA0BO/ICTBO H MUTOMHHKOBO/I-
cTBO, I171010B0OACTBO 1 BUHOTPagapcTBo, IIpon3BoACTBO NPOAYKIMH OBOIIHBIX,

JICKAPCTBEHHBIX 1 3(PUPOMACINYHBIX pacTenmnii, CesieKnus, reHeTUKa U OHO0-
TEXHOJIOTUSI CAA0BBIX KYJbTYP)

Mocunoit Jlrogmunoi BnaaumupoBHO# mpodeccopoM Kaeapbl 3KOIOTHU
Poccuniickoro rocy1apctBeHHOTO arpapHoro yausepcutera — MCXA um. K. A, Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupsszesa), JOKTOp OMOJOTMYECKHX HAYK
(anee MO TEKCTY PELECH3EHT), MPOBEICHA PELECH3US padodeii MporpaMMbl JUCLIH-
IUIAHBI « MUKPOOMOJTOrUst ¢ OCHOBaMU UMMYHOJIOruny - ®I"OC BO no HanpaBlieHUIO
/ (HampaByieHHOCTH): 35.03.05 CanoBoctBO/ ([lekopaTHBHOE CaIOBOJICTBO M MUATOM-
HUKOBOJACTBO, [ ITOA0OBOACTBO M BUHOTPAAApCTBO, [IpOM3BOACTBO MPOAYKIMHA OBOLLI-
HBIX, JICKAPCTBEHHBIX M 3(PUPOMACIUYHBIX pacTeHuid, Cenekuus, reHeTuKa U Ono-
TEXHOJIOTHS Cal0OBBbIX KYyJbTYp). paspadboranHoit B ®I'BOY BO «Poccuiickuii rocymap-
cTBeHHBIN arpapHbiii yauBepcuteT — MCXA nmenn KA. Tumupssesa», Ha kadenpe MUK-
pobuonoruu 1 UMMyHONOTHH (paspabotunku Crerupes /[[.B. crapmmit mpenogasatens ka-
dbeapbr MUKPOOHOIOTHH W UIMMYHOJIOTHH, K.O.H. U JOIIEHT Kadeapbl MUKPOOHOJIOTHH U UM-
myHosorun Cemirkas O.B.).

PaccMOTpeB NpeaCTaBIEHHBIE HA PELEH3UIO MATEPUATIBL, PELIEH3EHT MPUILEIT K
CJIEYIOLAM BBIBOJAM

[TpenbsBneHnas padboyas mporpaMMa AUCUHIIMHBL « MHKPOOHONOTHS ¢ OCHO-
BaMW UMMYHOJIOTUW) (Jasee no Tekcty [Iporpamma) coomsememeyem TpeOOBaHUASIM
OI'OC BO no Hanpaenenuto / (HarmpaBiaeHHOCTh): 35.03.05 CagoBoactso/ (Jlekopa-
TUBHOE CAJOBOACTBO M MUTOMHUKOBOACTBO, [II0IOBOACTBO M BHHOIPANAPCTBO,
[Tpon3BOACTBO MPOAYKLIMH OBOILIHBIX, JIEKAPCTBEHHBIX M 3(PUPOMACTUYHBIX pPaCTe-
Huil, CelleKumsl, TeHETUKA U OMOTEXHOJIOTUSl CAIOBBIX KYJIBTYP) U COOepoiCcUimn BCE
OCHOBHBIE pa3feiibl, coomsemcmayem TPpeOOBAHUSAM K HOPMATUBHO-METOAMYECKAM
JOKYMEHTaM MPEABSBIIEMBIX K pab0oyeil mporpaMMe JUCLMILTAHBL

[TpencraBnennass B [IporpamMmme axmyanbHocmb y4eOHOW IUCIUIUIMHBI He
nooJjiedicum comHenuio — MTMCUUMIMHA « MUKpOOMOJIOTHs ¢ OCHOBAMH UMMYHOJIOTHIY
BKJItOUEHA B 00s3aTenbHblil nepeyens OI'OC BO, B nukn aucuuminH 0a30B0i 4acTu
yueOHoro mukna — b1.0.18. Peanuzanus B nucuunianae « MUKpOOHOJIOTHS C OCHO-
BaMu MMMyHoioruny TpeboBanuit ®I'OC BO, OIIOIT BO u yueOHOro miaHa no
HanpasieHuto 35.03.05 CanoBoaCTBO.

[TpencraBnennsie B [Iporpamme yenu TUCHMILTMHBL coomsemcmeayiom TPeOOBAHUSAM
®I'OC BO nanpasnienns no HanpasieHuto 35.03.05 CagoBoacTtBo. B cooTBeTCTBUM
¢ [Iporpammotii 3a qucuUMMIUHONW «MHKPOOMOIOTHS C OCHOBAMH UMMYHOJIOTUW 3a-
KpeIieHbl o0menpodeccuoHaibHbie U NMPodeCcCUOHANBHBIE KOMOETEHIUU. Jluciu-
winHa «MHKPOOHOJIOrUsl ¢ OCHOBAaMH MMMYHOJIOTUW» M NpeacTaBieHHas [Iporpam-
Ma cnocobHd peanuzoeans KOMIETCHIUIO B 00BIBIECHHBIX TpeOoBaHusX. KommeTeH-
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LUl He Gbi3blBdem coMHeNus B CBETE MPO(PECCHOHAIbHOM 3HAUMMOCTH U COOTBET-
CTBHS COAECPYKAHUIO AUCUUATIINHBI « MUKPOOHONIOTHS ¢ OCHOBAMHA UMMYHOIOTHI

1. Pesynomamol 00yuenua, NpEACTaBICHHBIE B lIporpamme B Kareropusx
3HATh, YMETh, BIAJETh COOMEemMcmayom Cneuu(puKke U COACPNKAHUIO TUCLIMILTAHBL 1
0eMOHCMPUPYVION BO3MONICHOCHb TIONYYCHHS 3asIBJICHHBIX PE3YJIbTATOB.

2. OOwas TpyA0EMKOCTh TUCHUILIMHBL « MUKPOOHOJIOTHSI ¢ OCHOBAMH UMMY-
HOJIOTMMY COCTaBJISET 3 3a4€THBIX eauHullbl (108 yacon).

Hudopmanmst 0 B3aMMOCBSA3M M3y4YaeMbIX JUCLHUIUIMH U BONPOCAM HCKITFOYE-
HUsl 1yONMpPOBaHKS B COACPYKAHUM AUCLUUIIMH COOmeemcmeayem NeHCTBATENBHOCTH.
Jucummaa «MHKPOOHONOTHs ¢ OCHOBAMH MMMYHOJIOTHM» HE B3aMMOCBSI3aHA C
apyrumu guciummHaMu OIOIT 1 YaeOHoro njaHa no HampapJICHUO / (HampaBjicH-
HOCTh): 35.03.05 CanoBoacTBo/ (JleKopaTHBHOE CaIOBOJCTBO U MUTOMHUKOBOJCTBO,
[11010BOACTBO M BUHOTpPaAapcTBO, [IpOM3BOACTBO NMPOAYKLMH OBOLIHBIX, JIEKap-
CTBEHHBIX W 3(PHUpOMACTUYHBIX pacTeHUil, Cenekums, reHETUKA U OMOTEXHOJIOTHUS
CQJIOBbIX KYJbTYP) M BO3MOKHOCTb IyONMUPOBAaHUS B COACPYKAHUHM OTCYTCTBYET.
JIMCLMITIMHA MPENyCMATPUBACT HATMYKME CHELUAIBHBIX TPEOOBaHWA K BXOIHBIM
3HAHUSIM, YMEHUSM M KOMIETEHIMAM CTYJIEHTA, XOTS MOXKET SBIISATHCS MPEAIIECCTBY-
FOLIEH sl CHEUMANbHBIX, AACUUIUIMH, WCHOJB3YIOMMUX 3HAHUS B 00JaCTH MHUKPO-
OHnoNoruM B MpoQecCHOHAIBHOM NEATENBHOCTH OaKaiaBpa.

3. IlpencraBnennas [Iporpamma npeanosaractT UCMOIb30BAHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJIOTHI, UCHOB3YEMBIE TIPU PEaM3alli Pa3IMYHbIX BUAOB
yueOHOW paboTel. DopMbI 00PA30BATENBHBIX TEXHOJIOTHA coomeemcmeayiom Crenu-
(UKe TUCIUTIINHBIL.

4. Buael, conepykaHue U TPYAOEMKOCTb CaAMOCTOSATENBHON paboThl CTYIEHTOB,
npeacTaBieHHble B [Iporpamme, coomsememeayiom TpeOOBaHUSAM K MOJATOTOBKE BbI-
IyCKHUKOB, conepxkammmes B0 GI'OC BO no nanpasnenuro 35.03.05 CanoBoacTBoO.
[IpencrapneHnble U onucaHHble B [Iporpamme Qopmbl mexyuyeri OLCHKH 3HAHWIA
(ompoc, Kak B popMe 0OCY>KIEHUS OTACTBHBIX BOMPOCOB, TAK W BBICTYIJIEHUS, U y4a-
CTHE B TEMATHYECCKUX AMCKYCCHUSX W TPYIIOBBIX OOCYXACHHUSX), COOMBEMCMEYIom
ceu(pUKe AMCUUIUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWUN CTYACHTOB, MPEAYCMOTPEHHAs
[TporpaMMoii, ocymecTBisieTcs B popMe 3K3aMeHa

dopMBl OLEHKM 3HAHW, mpeacTaBiicHHble B [Iporpamme, coomsemcmeyiom
crelu(pUKe AMCUUTUIMHBI U TPEOOBAHUSAM K BBITYCKHUKAM.

5. Y4ueOHO-METOANYECKOE O0ECTIEUEHUE NUCUUIUIAHBI MPEACTABIEHO. OCHOB-
HOW uTeparypoil — 12 uctouHukoB (0a30BbIi yUEOHHUK U yueOHOE MOCOOKE), T0MOJ-
HUTENIBHON JMTeparypoil — 15 HaMMEHOBaHWS, U coomseemcmeyem TPeOOBAHHIM
®I'OC BO nanpaenenus 35.03.05 CagoBoactso

6. MarepualbHO-TEXHUYECKOE 00CCNEYCHHE TUCLUIUIMHBL coomeemcmeayent
cnenupuke AUCHUIUTHHBL « MUKPOOMOJIOTUS ¢ OCHOBAMH MMMYHOJIOTUW» U 00€cHe-
YMBAET MCIOJIb30BAHUE COBPEMEHHBIX 00Pa30BATENbHBIX, B TOM YHCIIC MHTEPAKTHUB-
HBIX METOJ0B OOYUYEHUSI.

7. MeTtoaMuecKne PeKOMEHIAUNHU CTYIEHTAM U METOJUYECKUE PEKOMEHAALIAN
NPENoAABATENSAM MO0 OPraHu3aly 00yUYECHHs MO JUCLMIUIMHE AT MPEACTABIEHUE O
cneuuduke oOydeHUs MO AUCHUIUIMHE «MUKpPOOMOJIOTHS ¢ OCHOBAMH MMMYHOJIO-
TUU» U COOmeemcmeayiom CTaHaapTy 1o Hanpasnenuro 35.03.05 CanoBoaCTBO.
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OBIIUE BbIBO/IbI

Ha ocHOBaHWM ITPOBEACHHON PELEH3UH MOYKHO CIEaTh 3aKIIFOYEHHE, YTO Xa-
PaKTEp, CTPYKTYpA M COAEPKaHUE Padouei MporpaMMbl AUCHUAMIUHBL « MUKpoOHO-
aorust ¢ ocHoBamu uMmyHoJsioruny OI'OC OIMOIT BO no nanpasnenuto / (Hampas-
neHHocTh): 35.03.05 CanoBoactBo/ (JleKOpaTUBHOE CaJOBOJICTBO M MATOMHUKOBO/I-
cTBO, [IIOA0BOACTBO M BUHOrPaAapcTBo, [Ipon3BoACTBO NPOAYKIMK OBOLIHBIX, Jie-
KApCTBEHHBIX M 3(PUPOMACIMYHBIX pacTeHuil, CeneKuus, TeHETUKA U OMOTEXHOIOTUs
CaJ0BBIX KyJIbTYp), (KBaM(uKanMs (CTENEHb) BBIMYCKHUKA — OakanaBp), paspabo-
TaHHAA CT. mpemn. Kadeapsl MUKpoOnonoruu U uMmmyHoJoruu, Caerupesbim J[. B, u nouen-
ToM Kadeapsl Mukpoouonaorun U ummynonorun Cemmnkoit O.B.), cooTBeTcTBYeT TpeOoBa-
ausM OI'OC BO, coBpeMeHHBIM TPEOOBAHUAM 3KOHOMHKH, PHIHKA TPYAA W TO3BOJHT TIPH
e€ peanu3anyy yCIeImHO 00ecTieunTh (POPMHUPOBAHUE 3aIBIICHHBIX KOMITCTEHITHM.

Peuensent: Mocuna Jlrogmuna BnaaumuposHa 1.0.H., mpogeccop kadeapsl
9KOJIorHH POCCHICKOT0 TOCY IapCTBEHHOTO arpapHoro yHusepeuteTra — MCXA nm.
K. A. TumupszeBa (PTAY-MCXA um K. A. Tumupsizea «09» I/IIOH{%Q%S r.
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