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AHHOTAIUA
padoueii nporpaMmsbl y4eOHoi nucunminesl b1.0.18

«Muxkpoo6uoJIorusi ¢ 0CHOBAMH HMMYHOJIOTHI, IJIsl OATOTOBKH 0aKajaaBpa 1o
Hanpapjennio / (HanpaBjeHHocTs): 05.03.04 'mapometeopomnorust / (IIpukmamnas
runpomereoposiorus); 35.03.04 Arponomust / (3amura pacteHuil 1 pUTOCAaHUTAPHBIN
KOHTPOJIb, CeNeKIus U TeHETHKA CeNTbCKOX035IMCTBEHHBIX KYJIBTYp, ATpoOU3HEC);
19.03.01 Buorexnonorus / )Berepunapnas 6M0TeXHOJIOTHsI, BHOTEXHOTOTHS 1 MOJIEKY-
nsipHas Ouosorusi, ArpornpomsiniieHHas ornorexHosorus); 35.03.03 Arpoxumus u ar-
ponouBoBeieHue / (ArpoxuMuueckoe obecrneuenue arporextonorui, ['eonndopmanu-
OHHOE 00eCIeUeHHE MOUYBEHHO-3eMeNIbHBIX pecypcoB); 06.03.01 buonorus / (Ynpasine-
HUE BOJHBIMU OMOJIOTMUECKUMU pecypcamu, [ eHeTHKa )KUBOTHBIX, PerpoiyKkTuBHas
OuoJiorus U FKoJoTHs )KUBOTHBIX ); 35.03.05 CamoBozactso / (lekopaTuBHOE CaJl0BO/I-
CTBO M MMTOMHUKOBOJICTBO, [1110710BO/ICTBO M BUHOTpagapcTBo, IIponsBoacTBo mnpo-
JTYKIIUK OBOILHBIX U JIGKAPCTBEHHBIX pacTeHui, CeneKuusi 1 OMOTEXHOIOTUSI KYJIbTYpP-
HBIX PaCTEHH).

Ileanb ocBOeHUSI AMCHUILJINHDI:

enbto ocBoenus nucuuiuiviabl b1.0.18 «Mukpobuosorus ¢ 0CHOBAMU UMMYHO-
JIOTUMY SIBIISIIOTCA (POPMHUPOBAHUE y CTYJACHTOB YHUBEPCAIBHBIX KOMIETCHIMHN (MHIU-
katopel) YK 1.1 YK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, obecneunBarommx KOMIUIEKC TEXHOJOTHYECKONH MOATOTOBKH IIO CO-
BPEMCHHBIM HAIPABJIICHUSIM OHOJIOTMH, OCHOBAM OOINEH M CEeIbCKOXO3SHCTBEHHOM
MHUKPOOHOJIOTUM W TIPUOOPETCHHE YMEHUH W HABBIKOB MCIOJB30BAHUS IOJYYCHHBIX
3HAHMM JJIs1 pEIICHUS MTPAKTUUYECKUX 3aJ1au CEILCKOX03IMCTBEHHOIO ITPOU3BOCTBA, CO-
OTBETCTBUHU C (POPMYITUPYEMBIMU KOMIIETCHIIMSAMU C IPUMEHEHHEM COBPEMCHHBIX HH-
dbopMaMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN JJIsI PEIICHUS HAay4YHbIX, Y4EOHBIX,
MPaAKTUYECKUX, METOANYECKUX, UH()OPMAIIMOHHO-TIOUCKOBBIX 3a7a4 B OMOJOTUYECKUX
HayKaxX ¥ peaju3ali COOCTBEHHBIX 3HAHWN B MHHOBAIMOHHBIX cpepax eCTeCTBEHHBIX
HayK.

Jucuumiaa « MUKpoOHOIOTHS C OCHOBAMH MMMYHOJIOTHI» MIPU3BaHa J1aTh 3Ha-
HUSI O CHUCTEMaTuke, MOpP(OJOTUM W PA3MHOKEHHHM OaKTepHil; B3aMMOOTHOIICHUSIX
MUKPOOPTAaHU3MOB M OKPYXaIIIEH Cpeabl; B3aUMOOTHOIICHUSIX MHUKPOOPTAaHM3MOB
MEXTy COOOM U C IPYTHUMH CYIIIECTBAMH; METa00IM3ME MHUKPOOPTaHU3MOB, MpeBpaliie-
HUSX MHUKpPO-OpTaHU3MaMH COEIWHEHUU yriepona, a3ora, (ocdopa, cepsl, xene3a u
JIPYTUX 3JIEMEHTOB; OUYBEHHBIX MUKPOOPraHMW3Max; METOIaX ONPEIENICHHs] UX COCTaBa
M aKTUBHOCTH; MOHSATHSAX, NMPUHIMIAX W KOHIICTIUAX IMOYBCHHOM MHUKPOOHOJIOTHU W
9KOJIOTHH; POJIH MOYBEHHBIX MUKPOOPTaHU3MOB B TUIOJOPOINN TTOYBBI; BIUSHUHA OOpa-
OOTKHM TIOYBBI U MHUHEPAIBHBIX YI0OpEHUN Ha NEATeTbHOCTh MUKPOOPTAaHU3MOB; POJIH
MHUKPOOPTaHU3MOB MPH TMOJYUYCHUH OPraHUYECKUX yAOOpPEHUM; O CHHTETUUECKHX XU-
MUYECKUX COCTUHEHUIX U UX JETOKCUKAIIMM MUKPOOPTraHU3MaMHM; SIU(PUTHBIX MUKPO-
OpraHu3Max JUCThEB, CEMEHAX W 30HaX KOPHS pacTeHUM; 00 OCHOBAX MUKPOOUOJIOTHU-
YECKUX MPOU3BOJICTB MPOAYKTOB M OMOMpPEnapaToB CEIbCKOXO035WCTBEHHOIO Ha3Haye-
HUS; MUKPOOUOJIOTHH KOPMOB.



B pe3ynbTaTe 0cBoeHUs Kypca 6akaiaBp A0DKEH NOTYYUTh HABBIKU MOJIb30BAHUS
npubopaMu U 000pPYIOBAaHUEM U OBIAJAETh METOJAaMU MUKPOOHMOJIOTUYECKUX HCCIIEO0-
BaHUM. bakamaBp OJKEH yMETh: NPUTOTOBUTH MPENapaTsl MUKPOOPTaHU3MOB; pa3iu-
4aThb OCHOBHBIE (POpMBI OaKTepuii; TOTOBUTH M CTEPUIM30BATh MCKYCCTBEHHBIE MHTa-
TEJIbHBIE CPEJIbI U MOCYAY; IPOBOAUTH KOJINYECTBEHHBIN y4€T MUKPOOPIaHU3MOB B pas-
JUYHBIX CcyOCTpaTax; BBIACIATh YUCTHIE KYJIbTYyphl OaKTepuii, COpaXMBAIOLIUX KJIETYAT-
Ky, OKUCJISIFOIIMX >KUP M KIETYaTKy, CHMOMOTHUYECKUX a30T(HUKCATOPOB, auuA0(UiIb-
HYIO MaJ04YKy; IIPOBOAUTH KAYECTBEHHBIC PEAKIUU HA NMPOAYKTHI KU3ZHEAEATEIBHOCTH
MHUKPOOPTraHU3MOB; POBOJUTH MUKPOOHOJIOTMUECKUN aHATIU3 Pa3JInYHbIX TUIIOB MOYB,
IPOAYKTOB OMOKOHBEPCHUM, ONPEACIICHNE YHUCIEHHOCTU AMUPUTHBIX MUKPOOPIaHU3MOB,

OOCHHMBATL KAa4YCCTBO 3CpPHA, KOPMOB IIO MI/IKpO6I/IOJ'IOFI/ILIeCKI/IM IIOKA3aTCJIsIM., a TaKxXe
OCHOBBEI YYCHUA 00 I/IH(beKHI/II/I HUMMYHUTCTC U I/IMMYHHOﬁ CUCTEME OPraHu3MOB

MecTo AUCHMIIMHBI B y4eOHOM Iu1aHe: /{ucuunnuia « MUKpOOHOJIOTHs ¢ OCHOBaMU
MMMYHOJIOTHM» BKJIIOYEHA B 00s13aTrenbHblil nepedyeHs @I'OC BO, B nuKI JUCHUIIIMH
0a3oBoii yactu. Peanuzamus B aucrumiuHe « MukpoOuoiorus ¢ OCHOBaMU UMMYHOJIO-
run» TpedoBanuit ®I'OC BO, OIIOII BO u yueOHoro miana no HanpasiaeHuto 05.03.04
I'mapomereoponorus, 35.03.04 Arponomust 19.03.01 buorexnonorus, 35.03.03 Arpo-
xumus u arponouyBoseaeHue, 06.03.01 buonorus, 35.03.05 CagoBoacTBo

TpeOoBanus K pe3yabTaTaM OCBOCHHSI IMCUMILIMHBI: B PE3YJIbTAaTE OCBOCHUS JIHC-
UTUTUHBL GOPMUPYIOTCS CIICYIONINE YHUBEPCATbHBIE KOMITETCHIIUHN

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5
Kpartkoe cogep:xanue I1yCHUNINHBI:

O6bem auctumnsabl b1.0.18 «MukpoOnonorust ¢ 0CHoBaMU UIMMYHOJIOTHUU» CO-
cTaBisieT 3 3a4eTHbIX eAuHulbl, Bcero 108 yacoB, u3 kotopbix 70,4 cocTaBiseT KOH-
TakTHas paboTta oOydaromierocs ¢ npemnoaapareiaeM (34 yaca 3aHIATHUS JIEKITMOHHOTO TH-
na, 34 yaca mpakThyeckue paboThl), 37,6 4aCOB COCTABISIET CAMOCTOSITENIbHAsI paboTa
obOyuaromierocs (B T.4. BKiro4as 24,6 4acoB IMOJATOTOBKHM K 3K3aMmeHy). JucrurinHa
b1.0.18 «Mukpobuonorus ¢ OCHOBaMH HMMYHOJIOTMW» YUTAETCA CTyACHTaM 1 -To
Kypca uncturyta 3ootexuuu u omonorun PIAY-MCXA um. K.A. TumupszeBa. 910
OTPaBJaHHO, TAK KaK 3HAHUSI MMOJYYCHHBIC B PE3YJIbTaT€ OCBOCHUS JUCHIUILIUHBI HE0O-
XOJUMBI JIJIsl JadbHEUIIET0 M3ydeHUs Ouojornueckux HaykK. CTpyKTypa COJeprKaHUs
y4eOHOM JMCITUIUIMHBI BKJIIOYAET TaKWe JUJIAKTUYECKHUE €IUHUIIBI, KaK pa3jieibl U Te-
MBI

Brenenne Tema Ne 1 Mctopus, 00bEKT, METOJIBI M 33]1a4 MUKPOOHOJIOTHH.

Pa3znes 1 «O0mas MUKpPOOHOJIOTHSD)

Tema Ne 2 CtpykTypa 6akTepuanbHOU KiIeTku. [[puHnmmb! knaccuduxanum
MIPOKApHOT.

Tema Ne 3 Mukpoopranu3Mbl-3yKapuoThl (rpuObl, BOJOPOCIH, POCTEHUILKE)

Tema Ne 4. MeTabo0a13M MUKPOOPTaHU3MOB

Paznen 2 «IK0JIOrHsl M TeOXMMHYECKAs 1eATEJIbHOCTh MUKPOOPTaHU3MOB))

Tema Ne 5 Brusinue hakTopoB BHEITHEN Cpeibl HA MUKPOOPTaHU3MbI. DKOJIOTHUs




MUKPOOPTaHU3MOB.

Tema Ne 6. [IpeBpalieHre MUKpOOpraHu3MaMu COEIMHEHUI yriepo/a, a30Ta,
dhocdopa, cepsl.

Paznen 3 « MUKpPOOPraHu3Mbl B HAPOJAHOM XO03SIiICTBE M MeTULIMHE»

Tema Ne 7 «Posib MUKpOOPraHU3MOB B OMOTEXHOJIOTUN OKPY>KAIOIIEH CPEIbD»

Paznen 4 «OCHOBBI MMMYHOJIOTHI»

Tema 8. OcHOBBI yuenus 00 nHpexku. UIMMyHUTET 1 UMMYHHas CUCTeMa

Tema 9. IMMyHOIOTHYECKHE peakni. MoeKyJIIpHbIE METOIbI AMArHOCTHKH. iIMMyHOTIpOodhu-
JIAKTHKA ¥ UMMYHOTEpanus

Tema 10. MukpoopranusMsl - BO30yIUTeNN OALMIUISIPHBIX U KJIOCTPUIUAIbHBIX (CIIO-
pooOpa3yronnx) HHPEKIIMOHHBIX 00JIe3HEN )KHBOTHBIX.

OO0mas Tpy10eMKOCTh TUCUMILIMHBI: cocTaBisgeT 108 4. (3 3au. ex.)
IIpomMe:KyTOUYHBII KOHTPOJIb: SK3aMEH B 2-OM CEMECTpe




1. Illeau ocBOeHUS AUCHUILJIMHbI

[enbio ocBoenus aucuuiivabl b1.0.18 «Mukpobuosorus ¢ 0CHOBAMU UMMYHO-
JIOTUWY» SIBISAIOTCS (DOPMHUPOBAHUE Y CTYICHTOB YHUBEPCAIbHBIX KOMMETCHIIMHN (MHIU-
karopel) YK 1.1 YK-1.1; YK-1.2; YK-1.3; YK-1.4; YVK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, o0ecrieunBarOnMX KOMILIEKC TEXHOJIOIMYSCKOH IMOJTOTOBKHU IO CO-
BPEMEHHBIM HAIIpaBJICHUAM OWOJIOTUH, OCHOBaM OOMIEH M CEIbCKOXO3SICTBEHHOMN
MUKPOOHMOJIOTUH ¥ TIPUOOPETCHHE yYMEHUN W HAaBBIKOB HCITOJIB30BAHUS TOJYYCHHBIX
3HAHWH )1 PEIIeHUs MPAKTHYECKUX 3a7a4 CEIbCKOXO035HCTBEHHOTO MPON3BOJICTBA, CO-
OTBETCTBUU C (POPMYIUPYEMBIMH KOMIETEHITUSIMU C MPUMEHEHHEM COBPEMEHHBIX WH-
(hOpMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH ISl PEIICHUS HAay4YHBIX, Y4COHBIX,
IPAKTUYECKUX, METOAUYECKUX, HH(DOPMAITMOHHO-TIOMCKOBBIX 3a/1ad B OMOJOTUYECKUX
HayKax U peaiu3allii COOCTBEHHBIX 3HAHUN B MHHOBAIIMOHHBIX c(pepax eCTeCTBEHHBIX
HayK.

JucnumninHa «MuKpoOHOJIOTHSI ¢ OCHOBaMU MMMYHOJIOTUMY TIPU3BaHa JaTh 3Ha-
HUS O CHCTeMaTHKe, MOP(GOJOTMH W Pa3sMHOXKEHMHM OaKTepHuil; B3aMMOOTHOIIEHUSX
MUKpPOOPTaHU3MOB M OKPYXKAIOMIEH CpeJibl; B3aMMOOTHOIICHUSIX MHKPOOPTaHHU3MOB
MeXIy cOOOH U ¢ IPYTUMU CYIIECTBaMU; METa00IM3Me MUKPOOPTaHU3MOB, TIpeBpallie-
HUSIX MUKpPO-OpraHU3MaMH COEAMHEHUN yriepoja, a3ota, ¢ocdopa, cepsl, xenesa u
JIPYTUX DJIEMEHTOB; MMOYBEHHBIX MUKPOOPTaHU3MAaX; METO/IaX OMpPEACIICHUS UX COCTaBa
M aKTHBHOCTH;, TIOHSTHIX, MPUHIIAIIAX W KOHIECIIHUIX MOYBEHHOW MHUKPOOHMOJIOTHU U
9KOJIOTHH; POJIH MMOYBEHHBIX MUKPOOPTaHU3MOB B TIJIOJIOPOAMH TTOYBKI; BIUSHUH 00pa-
OOTKHM TIOYBBI U MHHEPAJBHBIX YI0OpEHUH Ha NEATeIbHOCTh MUKPOOPTAaHU3MOB; POJIH
MHUKpPOOPTAaHW3MOB TPH TIOJYYEHUH OPTaHUYCCKUX YIAOOpPEHUH; O CHHTETUYECKUX XH-
MUYECKUX COCIUHEHUSX U MX JETOKCHUKAIUA MUKPOOPTaHU3MaMHM; SMTU(DUTHBIX MUKPO-
OpraHu3Max JHUCThEB, CEMEHAX M 30HaX KOpHS pacTeHHil; 00 OCHOBaX MHKPOOUOJIOTH-
YECKUX MPOU3BOJICTB MPOJYKTOB U OMOMPENapaToB CEMbCKOXO3IUCTBEHHOTO Ha3Haue-
HUST; MUKPOOUOJIOTUH KOPMOB.

B pesynbTaTe ocBoeHuUs Kypca OakaiaBp J0HKEH MOJTYYUTh HABBIKH MOJIb30BAHMS
npubopamMu 1 000pyJOBAaHUEM U OBJIAJIETh METOJAAMH MUKPOOMOJIOTUYECKUX UCCIIEO0-
BaHWi. bakanaBp MOHKEH YMETh: MPUTOTOBUTH MPEMapaThl MUKPOOPTAHN3MOB; Pa3JIv-
JaTh OCHOBHBIE (pOPMBI OaKTEpHii; TOTOBUTHh W CTEPHIIM30BaTh MCKYCCTBEHHBIC IMHTA-
TEIBHBIE CPEIBI M TIOCYAY; MPOBOAUTH KOJTMYECTBEHHBIA YIET MUKPOOPTAHU3MOB B pa3-
JUYHBIX CyOCTpaTax; BBIICIATh YACTHIC KYJIbTYPhI OaKTepHid, COpaXKMBAIOIINX KIIeTYaT-
Ky, OKHCJISIFOIITUX YXUP M KIIETYATKy, CAHMOMOTHYCCKUX a30T(HUKCATOPOB, allUA0(HIIb-
HYIO ITaJIOYKy; MPOBOJUTH KAYCCTBEHHBIC PEAKIIMHA Ha MPOIYKTHI KU3HEICITCIbHOCTH
MUKPOOPTaHU3MOB; MTPOBOJIUTh MUKPOOHOJIOTUYECKUNA aHATN3 PA3IMYHBIX THUIIOB MOYB,
MIPOTYKTOB OMOKOHBEPCHH, ONIPEACIICHUE YUCICHHOCTH SMTU(DUTHBIX MUKPOOPTAHU3MOB,

OOCHHMBATL KAa4CCTBO 3CpHA, KOPMOB IIO MI/IKpO6I/IOJ'IOFI/ILICCKI/IM [IOKa3aTECJIsIM., a Takxke
OCHOBBEI YYCHU 00 I/IH(I)CKI_II/II/I HUMMYHUTCTC U HMMYHHOﬁ CUCTCMC OPraHu3MOB

2. MecTOo IMCHUILUIMHBI B y4e0HOM Mpouecce

HNucrumnaa « MUKpOOHOJIOTHS ¢ OCHOBAMH MMMYHOJIOTHH» BKJIIOYEHA B 00s3aTellb-
Hblil niepedeHs ®I'OC BO, B nukia gucuuiuind 6a30Boi yacTu. Peanusanus B auciu-
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wiHe «Mukpobuonorust ¢ ocHoBaMu uMMyHosorun» Tpedoanuii ®I'OC BO, OIIOIT
BO u yueOnoro miana no nampasienuto 05.03.04 I'mapometeoponorus, 35.03.04 Ar-
ponomusi 19.03.01 buorexnonorusi, 35.03.03 ArpoxumMusi ¥ arporno4yBOBEJICHHUE,
06.03.01 buonorus, 35.03.05 CamoBoacTBo

JucrunmHa « MUKpOOHOJIOTHST ¢ OCHOBAaMH MMMYHOJIOTHH» SIBJISIETCS. OCHOBO-
MOJIATAIOMIeH JJIT M3YUYEHUS CICAYIONINX JUCIHUIUINH: MeTombl 00pabOTKH dKCTepH-
MEHTaJIbHBIX JaHHbIX, OcHOBBI OuomHpopmaTuku, [louBoBeEHNE C OCHOBAMU T€0JI0-
ruu, buoxumus.

Oco0EHHOCTHIO AUCIUIUIMHBI SBISIETCS TO, YTO B Y4eOHOM Kypce MOMUMO JIEK-
UM, NPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYJEHTBHI 3HAKOMSTCS C OCOOCHHOCTSIMU
CTPOCHUS, PA3BUTHS, TUTAHUS U KyJIbTUBUPOBAHKS MUKpOOpPraHU3MoB. OCBanBaIOT Me-
TOJBI y4€Ta W BBIICIICHUS YUCTHIX KYJIbTYp MHUKPOOPTaHU3MOB. MOJETHPYIOT MPOIIEC-
ChI TpaHC(OPMAIIUKA BEIIECTB B MPHUPOJIC. 3HAKOMSTCS C MCIOJIB30BAaHUEM UYEIIOBEKOM
MOJIE3HBIX CBOMCTB MUKPOOPTAaHW3MOB B MPOMBIIIUICHHOCTH, CEILCKOM XO35HUCTBE, Me-
JTUIMHE U oXpaHe npupoabl. [louTh Bce 3aHATHS MPOBOASTCS B MHTEPAKTUBHOUN (popme
(paboTa B MaJIbIX TPYIINAX, TPYNIIOBOE OOCYXKIACHUE).

Pabouast mporpamma AUCHUIUIUHBI « MHUKPOOHOJIOTHS ¢ OCHOBAaMHU HMMYHOJIO-
TUW» U1 UHBAJIUAOB M JIMIl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMHM 37I0pPOBbsSI pa3padaThi-
BAaCTCSl UHJIUBUAYAIIBHO C YYETOM OCOOEHHOCTEH MCUXO(U3NYECKOTO pa3BUTHUs, UHIU-
BUJIyaJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 3JI0POBBSI TAKUX O0yYArOLIUXCA.

KoHTpoJsib 3HaHMI CTYJIEHTOB IPOBOAUTCS B (POpME TEKYILIEH U MPOMEKYTOUHON
aTTECTallUH.

Tekyiast arrectanus CTyJI€HTOB — OLICHKA 3HAHWW U YMEHUW TPOBOJAUTCS MOCTO-
SSHHO Ha NPaKTUYECKUX 3aHATHUSAX C MOMOIIBIO ONPOCOB, TECTOBBIX 3aJlaHUM, OLICHKH
CaMOCTOSTENIbHON pabOThl CTYIEHTOB M CPOKOB CJa4M BBITIOJHEHHBIX paldOT, a TaKKe
Ha KOHTPOJIbHOM HEJEIE.

[IpomexxyTouHas aTTecTanus CTyJCHTOB MPOBOAUTCS B OpME - IK3aMEHa.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00yUYeHHS M0 JUCHUILUIHHE (MOIYJII0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM
NMPOrpaMMblI

OOGpa3oBaTenbHbIC PE3yNbTAaThl OCBOCHMS JUCHUIUIMHBI OOYYarOIIUMCS, IIPeI-
cTaBJIeHBI B Ta0nulie 1.

4. CTpyKTYypa " coepkaHue TUCHUUILTHHbI
4.1 PacnpeaesieHue TPy10EMKOCTH IMCHUILIMHBI 10 BUAAM padoT

O6mas Tpyao€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3au.en. (108 yacom), ux pac-
npeaesieHue o BUaM padoT MpeICcTaBiIeHO B TaOuIe 2.
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TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘lEﬁHOﬁ ANCIHUIIJIMHBI

Tabmuna 1

No Kon Clore e AT KOG B pe3ynbprare n3yueHus yaeOHON AMCIUTIIMHBI 00yJarONIUECs JIOJDKHBI:
/| OMIE KOMITETCHITNH (MK €€ YaCcTH) TCHIUI 3HATh YMETh BIAACTh
TEHIUU
VK-1.1 [Tpon3BOIUTE TOMCK HUH-
(hopmaruu Ha OyMa)KHBIX
CniocoObI moncka HHPOpP- | W JIEKTPOHHBIX HOCHUTE-
MaIuu Ha OyMaXHBIX U | JISAX, IPUMEHSTH CHCTEM-
AHanmsupyer 3aiadqy, | 9ICKTPOHHbBIX HOCHTEIISX, |HbIM MOAXO/ VISl PeLCHHUs
BBIIICIISS €€ 0a30BELIE CYIIHOCTb CUCTCMHOI'O IIOCTAaBJICHHBIX 3a1a4, UC- MCTOﬂOHOFHCﬁ Hay4YHO-
COCTABJISIOIIHE, OCY- | [IOAXO/a, IPUHUMIIBI KOH- |  I10JIb30BaTh KOHCTPYK- IO MBIIILICHHS
IIECTBISET JEKOMIIO- CTPYKTHBHOH KPUTHUKH, TUBHYIO KPUTHKY B XO04€
SUIMIO 3a1aYK METO/bI aHAJIM3a U CUHTE- | TIPOU3BOACTBEHHBIX JHUC-
3a UH(pOpMaIUH KYCCHH, OCYIIIECTBIISATH
aHaJu3 U CUHTE3 UHPOP-
Cnioco0eH ocyIIecTBIATh Maru
ITOUCK, KPUTUYECKHUI aHATIN3 YK-1.2 IIpou3BOAUTE TOUCK UH-
1 VK. |YcuHTe3 UH(pOpMaLINH, TIPH- (dhopmaninu Ha OyMa)KHBIX

MCHSITHh CUCTEMHBIHN noaxonq
JJI1 pCHICHU A TTIOCTABJICHHBIX
3aaa4d

Haxonut n kputnue-
CKU aHAJIM3UPYET UH-
dhopmaruio, He0OX0-
JUMYIO JUISl pELICHHUS
IIOCTABJIEHHOM 3a/1auu

Crioco6s! noucka uH¢pop-
Maluu Ha OyMaXKHBIX U
JNEKTPOHHBIX HOCUTEIISIX,
CYIIHOCTb CUCTEMHOTO
M0JIX0/1a, IPUHIUIIBI KOH-
CTPYKTUBHOM KPUTHKH,
METO/Ibl aHaJIN3a U CUHTE-
3a uH(opmManuu

Y DJIEKTPOHHBIX HOCHUTE-
JIAX, OpUMECHATb CUCTCM-
HBIW MTOAXOJ JAJIS PELIEHUS
IOCTAaBJICHHBIX 3aJa4, UC-
10JIb30BAaTh KOHCTPYK-
TUBHYIO KPUTHKY B XO04€
IIPOU3BOJICTBEHHBIX JIHC-
KYCCHM, OCYILIECTBIIATH
aHaJn3 ¥ cuHTe3 UHpOp-
Malyu

HasrikamMu moncka u
KPUTUYECKOTO aHaIn3a
uH(popmanuu, Heo6Xxo-

JUMOM JJI peleHus 1o-
CTaBJICHHOM 3a7a9H

YK-1.3

PaccmarpuBaer Bo3-
MO>KHBIE BAPUAHTBI
peLIeHUs 3a/1a4H,

MeTononoruro TeopeTH-
4EeCKOT0 U IKCIIEPUMEH-
TaJIbHOT'O UCCIIE0BaHMS;
MPUHIMIIBI CUCTCMHOI'O

[IpuMeHnATH pa3nuuHbIe
BAPUAHTHI PEILCHNUS 3a-
Jla4, OLICHNUBAs UX OCTO-
VMHCTB U HEJIOCTaTKH

CranmapTHBIMHU METO-
JlaMU PELLIECHHUS [I0CTaB-
JICHHBIX 3a/1a4, OIIpeie-

J1s1s1 UX JOCTOMHCTBA U
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OoncHuUBasg UxX 4J0CTO-
HHCTBA U HEJOCTAaTKU

noaxoaa s pCuiCHus
IIOCTABJICHHBIX 3a1a4

HEAOCTAaTKH

YK-14

I'pamoTHO, TOTHYHO,
apryMeHTHPOBAHHO
dbopmupyer cob-
CTBEHHBIC CYXKICHHS U
onieHkH. OTinnyaer
(haKkThI OT MHEHUH,
WHTEpIpeTalui, oue-
HOK U T.JI. B pacCyx-
JCHUSX JPYTUX
YYaCTHUKOB JESITEIb-
HOCTH

Otnnune GpakToB OT MHE-
HUH, HHTEpIpETaLHi,
OLICHOK H T.JI. B PaCCyX-
JCHUSIX IPYTUX y4aCTHH-
KOB JICATEIIbHOCTH

AprymeHTHpOBaHHO (Hop-
MHUPOBaTh COOCTBEHHbIE
CY>KICHHS U OLICHKH 110
HauOoJiee pacpocTpa-

HEHHBIM TEOPHUSM OHOJI0-

THYECKUX HaYyK

AprymMeHTUpOBaHHO
dhopmMupoBaTh cOO-
CTBCHHBIC CYXICHHS U
OLICHKM [0 HallIEHHOH
UHpOpMaLIUU

YK-1.5

Ornpenenser u oleHu-
BaeT IOCIIENCTBUS
BO3MOJKHBIX pPEHICHUN
3a/1a41

[TpUHIMIBI KPUTHYECKOTO
MBIIUTICHUS

OneHuBaTh NpaKkTUye-
CKYIO 3HaYMMOCTb Hay4-
HOTO UCCIIEI0BaHMUS

IIpuMeHATH CUCTEMHBIN
MOAXOJ ISl PELICHUS
IIOCTaBJICHHBIX 3a7a4 B
YCIIOBUSIX, TPUOIIMKEH-
HBIX K IIPOU3BOJICTBEH-
HBIM

VK-6

Crioco0eH ympaBisTh CBOUM
BPEMEHEM, BBICTPANBATh U
pPEeanu30BbIBATh TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE
MIPUHIIUIIOB 00pa30BaHUs B
TeUeHHne BCeH KU3HU

YK -6.1

[Ipumensier 3HaHUE O
CBOHX pecypcax M ux
npezaenax (JITYHOCT-
HBIX, CHTYaTHBHBIX,
BPEMEHHBIX H T.1.),
JUTSL YCTICTITHOTO BBI-
MIOJTHEHUS TIOpYyYEH-
HOM paboTHI -

Bunel pecypcos (Jinu-
HOCTHBIX, CUTYaTHUBHBIX,
BPEMEHHBIX H T.JI.) U UX
npezensl, He0OX0IuMbIe
JUTSL YCIIETITHOTO BBITIOJI-
HEHHsI TOPYUYEHHOI pabo-
TBI; TPUHITUTIBI M METOTBI
CaMOpPa3BUTHUS U CaM000-

pa3oBaHMA.

BeicTpauBats u peanuso-
BBIBaTh TPAEKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MIPUHIIMIIOB 00pa30BaHUs
B T€UEHHE BCell JKMU3HMU.

CriocoOHOCTBIO peant-
3allMy HAMEYEHHBIX Iie-
JeHl 1eATENbHOCTH C
Y4€TOM YCIIOBHH,
CPEICTB, IMNYHOCTHBIX
BO3MOXKHOCTEH, 3TAIIOB
KapbepHOI0 pocTa, Bpe-
MEHHOH MEPCIEKTHUBBI
pa3BUTHSA JEATEIBHOCTH

1 TpeOOBaHMM phIHKA

TpyJa.

VK-6.2
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IlonnMaeT BaXXHOCTh
TJIAHUPOBAHUS TIEP-
CIIEKTUBHBIX LIeJei

CcOOCTBEHHOH Hes-

TEJIbHOCTH C YYETOM
YCJIOBUU, CPEJICTB,

JIMYHOCTHBIX BO3MOXK-

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

MEHHOH MEePCIEKTHUBBI

Pa3BUTHS JEATEIBHO-

CTH U TpeOOBaHUIA
pBIHKA TpyJa

Bunel pecypcos (Jinu-
HOCTHBIX, CHTYaTHUBHBIX,
BPEMEHHBIX H T.JI.) U UX
Ipeenbl, HeOOXOAUMBbIE
JUISl YCHEIITHOTO BBITOJI-

HEHHs IOpYyYeHHOU pado-

TBI; TPUHITUIIBI 1 METOJIBI

caMopa3BUTHUS H CaMO00-
pa3oBaHMUA.

BeicTpauBarts u peanuso-
BbIBaTh TPAEKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MPUHITUIIOB 00pa30BaHMs
B T€UCHHE BCEH JKU3HMU.

CriocoOHOCTBIO peanu-
3allMM HAMEYCHHBIX 1ie-
J€H 1eATENbHOCTH C
Y4YETOM YCIIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOXKHOCTEH, 3TAIIOB
KapbepHOIo pocTa, Bpe-
MEHHOH IEPCIEKTUBBI
pa3BUTHUSA JEATEIBHOCTH
U TpeOOBaHUH PhIHKA

TpyZa.

YK-6.3

Peannzyer Hameuen-
HBIE LIEJH JEATENBHO-
CTH C y4E€TOM YCIIO-
BUI, CPEICTB, JINY-
HOCTHBIX BO3MOXHO-
CTEMH, ITaroB Kapbep-
HOTO POCTa, BPEMEH-
HOMW NEPCIIEKTUBBI
Pa3BUTHUSA JEATEIBHOC
TH U TpeOOBaHUI
pBIHKA Tpyaa

VYcnoBus, cpeacTsa, Iud-
HOCTHBIE BO3MOKHOCTH,
ATanbl KapEPHOTO POCTa,
BPEMEHHBIE IEPCIEKTUBBI
Pa3BUTHA ACATCIIBHOCTU U
TpeOOoBaHUS phIHKA Tpyaa

DopmMyIMpoBaTh LENN
JIEATEIILHOCTH C YYETOM
YCIIOBHM, CPEACTB, JINY-

HOCTHBIX BO3MO>KHOCTEH,
9TaroB KapbepPHOTO POCTA,
BPEMEHHOM NEPCIIEKTUBBI
pa3BUTHSA NEATEIBHOCTH U
TpeOOoBaHUI pbIHKA Tpy/ia

Hagsikamu peanusanuu
HaMEUYEHHBIX Lieen nes-
TEJIBHOCTH C Y4ETOM
YCIIOBHH, CPEACTB, JINY-
HOCTHBIX BO3MOYHO-
CTEH, 3TAIOB KapbEPHO-
ro pocTa, BPEMEHHOU
MIEPCIIEKTUBBI PA3BUTHS
JIeATETLHOCTH U Tpebo-
BaHUI pPbIHKA TPyAa

VK-6.4

Kputnuecku oneHu-
BaeT 3((HEeKTUBHOCTh
WCTIOJIH30BAHUS Bpe-
MEHHM U JIPYTHX pe-
CYPCOB IIpH pEIICHUs
MOCTaBJICHHBIX 3a/1a4,
a TaK)Ke OTHOCHUTEIIb-
HO MOJIYYEHHOTO pe-

[TpUHIUTIB 1 METOIBI
YIpaBIEHUS BPEMEHEM.

OnTuManbHO YIpaBIsATh
CBOMM BpPEMEHEM IS ca-
MOPA3BUTHSI HA OCHOBE
MIPUHITATIOB 00pa30BaHUs
B TCUCHUE BCEU KU3HU.

Hassikamu npuoOpere-
HHSI HOBBIX 3HAHUU U
HaBBIKOB; ONITUMAJIEHOTO
yIIpaBJICHUS] CBOUM Bpe-
MEHEM JJIsl CAaMOPa3BU-
THUS HA OCHOBE NPUHIIU-
noB 00pa3oBaHus B Te-
YECHHME BCEH KU3HU.
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3yJIbTAT

YK-6.5

JleMOHCTpHUpYET UH-
Tepec K yuede u uc-
I10JIb3yeT MPEJOCTaB-
JIsieMble BO3MOXKHOCTH
JUIsl IPUOOpETEHNUs
HOBBIX 3HAaHUU U
HAaBBIKOB

METOHI, CII0COOBI moJaxy-
YeHHS HOBBIX 3HAHUM U
HaBBIKOB

MPOSIBJISATH UHTEPEC K
yuebe, UCI0JIb30BaTh
IIPEIOCTABIIIEMBIE BO3-
MO>KHOCTH ISl pUOOpe-
TEHUS HOBBIX 3HAHWM U
HABBIKOB

HaBbIKaMU IMPUMCHCHU A

HOBBIX 3HAHHI 1 HABbI-

KOB B Oyymiei mpodgec-

CHOHAIILHOM JesTENbHO-
CTHu
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4.1 Pacnipenesienne TPyI0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT 1o

cemMecTpam

Tabmuma 2
PacnpenesieHue Tpya10éMKOCTH JUCHMILUIMHBI 10 BHIaM padoT MO ceMecTpam
TpynoémkocTb
Buj yueoHoii padoThl B T4 1O cemMect=
qac. scero pam
1
O0wmas Tpy10éMKOCTb JUCIUILIMHBI 10 Y4eOHOMY IUIaHY 108 108
1. KonrakTHas padora: 70,4 70,4
AynuTopHas padora 70,4 70,4
8 MOM Huciue:
qekyuu (J1) 34 34
npakmuyeckue 3ansamus (113) 34 34
KOHCYIbmayuu nepeod dK3aMeHoM 2 2
KOHMAaKMHuas paboma Ha NPOMeHCYmo4HOM KOHmMpOe 0.4 0.4
(KPA) ’ ’
2. CamocrosTeabHas padora (CPC) 37,6 37,6
Penpooykxmusnasa camocmoamenvnas paboma. @opmupo-
8amnue U yC8OCHUE COOEPHCAHU KOHCNEeKma NeKyull Ha baze
PEKOMEHOOBAHHOU  JIeKMOPOM — VHEOHOU  Iumepamypol, 13 13
gKIO4AsA UHGOPMAYUOHHBIE 00pPA3068aAMeENbHbIE PeCypPChl
(271eKmpOoHHbLE YUeOHUKU, DNeKMPOHHbLE OUDIUOMEK)
Ilooecomoska Kk 3K3ameHy (KOHmMpPOb) 24,6 24,6
Buja npomMeKyTOYHOr0 KOHTPOJISA: JK3aMeH
4.2 Conep:kanme TUCIUIIAHBI
Tabumuna 3

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

HaumenoBanue pa3aeioB U TEM TUCHUIIJINH AyI[HTOpHaﬂ paﬁoTa BHeayH“TO
. Bcero | J 3 IIKP pHast
(yxpyruéro) BCEro padora CP
Brenenue Tema Ne 1 Uctopus, 00bekKT, 4 2 2
METOJIbI M 33]1a4 MUKPOOUOJIOTHH.
Paznen 1 «O61mas MUKpoOHOJI0THSD) 26 10 16
Tema Ne 2 CtpykTypa GakTepuaibHOMU 10 2 8
KJIeTKU. [IpuHIHIBI KiTaccuuKaum
MIPOKapHOT.
Tema Ne 3 MuKkpoopraHu3MbI-3yKapruOThI 8 4 4
(rpuOBbl, BOAOPOCIIH, TPOCTEHIINE)
Tema Ne 4. Merabonusm 8 4 4
MUKPOOPTaHU3MOB
Pa3gen 2 «9koJ10rust 1 reoXuMHu4YecKas 16 6 10
NeSITeJIbHOCTh MUKPOOPTraHU3MOB»
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AynuTopHas padora | Bueaynuto
Bcero | J 113 IKP pHas

HaumenoBanue pa3aesioB U TEM TUCHUIIIINH

e BCEro padora CP
Tema Ne 5 Brniusaue paxkTtopoB BHELIHEN 4 2 2
Cpeabl HA MUKPOOPTaHU3Mbl. JKOJIOTHS
MHUKPOOPTraHU3MOB.
Tema Ne 6. [IpeBpaienue 12 4 8
MUKPOOpPraHU3MaMu COEAUHEHUM
yriepona, a3ota, dhocdopa, Cephl.
Pasznen 3 «MukpoopranusmMsl B 6 4 2
HAPOJIHOM X0351iiCTBe U MeIHIMHE)
Tema No 7 «Poiabp MHUKPOOpPraHU3MOB B 6 4 2
OMOTEXHOJIOTUH OKPYKAIOIIEH CpeibD»
Paznen 4 «OCHOBBI HMMYHOJIOTHM» 31 12 6 13
Tema 8. OcHOBHI yueHust 00 nHpekun. UMmy- 9 4 2 3
HUTCT U MMMYHHAasd CUCTCMaA
Tema 9. UmmyHonornyeckue peakuuu. Mosneky- 11 4 2 5

JIAPHBIC METOAbI AMAIHOCTUKH. I/IMMYHOHPO(l)I/I—
JIAKTHKAa 1 UMMYHOTCPAIInA

Tema 10. Mukpoopranusmsl - Bo30yauTenu Oa- 11 4 2 5
MWUISPHBIX U KIIOCTPUAHATBHBIX (CITO-
poobpazyronnx) HHPEKINOHHBIX 00JIe3HEN KH-
BOTHBIX.

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

Hom konmpone (KPA)

Ilooecomoska k sx3ameny (KOoHmpo.v) 24,6 24,6
Bcero 3a 1 cemectp 108 | 34 B 24 37,6
HUroro nmo tucuunjinHe 108 34 34 2,4 37,6

Beenenne Tema Ne 1 Mctopus, 00bEKT, METOJIBI M 33]1a41 MUKPOOHUOJIOTHH.

Ucropust mukpobuonoruu. OTKpbITHE MUKpOOpPraHu3MoB AHTOHU Ban JleBeHn-
rykoM. [lepuon GeccucTeMHBIX HAOMIOJEHUN («OTUCATENbHBIA IEPHO» B Pa3BUTHUU
mukpoouosorun). Otkpeitus Jlyn [lactepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KpBITHE TPUPOJBI OpOXKEHUs, BO30ynuTenu Ooyie3HEeH, MPUMEHEeHHEe BakIuH). «Du-
3MOJIOTUYECKUN Tepruoa» B pa3BuTuu Mukpoouosoruu. Padorer P.Koxa, .. Meu-
HUKOBA. POJIb OTEUECTBEHHBIX YUCHBIX B Pa3BUTUA MHUKPOOHOJIOTHH.

Oco06eHHOCTH U CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOIbI U 3a/1a4ul MUK-
pobuosioruu

Paznen 1 «O01mass MUKpPOOHOJIOT D)

Tema Ne 2 Ctpykrypa OakTepuanbHOM KiIeTKU. [IpuHIMNBI Kiaccudukamuu
MIPOKAPHUOT.

MuKpoopraHu3Mbl — TMPOKAPHUOTHI M 3YKAPUOTHI, UX OCHOBHBIC Pa3JIHYHAL.
Mopdonorus 6akrepuii, CTpoenue kietok 0akrepuii, Kinetounsie CTpyKTypbl OakTe-
puii: Kancyinbl (M CIU3UCTHIC CJIOM), KJIIETOUHBIE CTEHKU TPaMIIONIOKHUTEIbHBIX U Tpa-
MOTPHUIIATEILHBIX OaKTepuil, KJIeTOYHas MeMOpaHa, XTyTWku, (pumOpun (mwim) y
OakTepuil. BiroueHus, uX XUMHUYECKUN COCTaB W (YHKIUUA. DHAOCIOPHI U JPYyTHE
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nokosiuecss Gopmbl nmpokapuoT. Poct u pazmHoxkenue Oakrepuil. CriocoObl pas-
MHOKCHHS OAKTEPHIA.

Tema Ne 3 Mukpoopranu3MbI-3yKaproThl (TpHUObI, BOLOPOCIH, IPOCTEHIIIHE)

I'pubel. Uctopust nsyuenus rpuboB. OOmas XapakTepucThka, OCOOCHHOCTHU
CTpoeHHUsI, pa3MHOKeHus. CXOACTBa U pa3nuyus rpuOOB C PACTEHUSIMH U >KUBOTHBI-
MU. 3HAYEHHE B PUPOJIE U )KU3HU YEIIOBEKA.

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

[Ipocreiimme. OOmas xapakTepucTHKa, OCOOCHHOCTH MUTaHUA, paclpocTpa-
HEHHe

Canpotpodubie u napasutuyeckue ¢opmbl. CuctemMaruka, XapaKTepuCTHUKa
OTJICJIbHBIX CUCTEMATUYECKUX TPYIII.

Tema Ne 4. MeTaboau3M MUKPOOPTaHU3MOB

XHWMHUYECKUI COCTAB KJIETOK MUKPOOPTaHW3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTb OT YCJIOBHUM cpenbl. PazHOOOpa3ue moTpeOHOCTEN B MCTOYHUKAX MUTAHUS Y
MUKpOOpraHu3MoB. CrocoObl MUTaHUA M TOCTYIUIEHUE MUTATEIbHBIX BEIIECTB B
KJeTKy. Mcrnonb3oBaHne MUKPOOPraHW3MaMu MCTOYHHMKOB yriaepoja. ABTOTpo(dsI 1
rerepoTpodsl. DOTOCHHTE3 (OKCUTEHHBIN U aHOKCUT€HHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3MoB. OtkpbiTue xemocunresa C.H.Bunorpaackum. Jlutorpodsl u oprano-
Tpodsl. CanipoTpodsl, maparpodsi, Mukcotpodsl. Mictounuku azora, pochopa, cepsl.
[TorpebHOCTS B kemne3e, Kalauu, KaJblU1, MUKPO3JIEMEHTaX, BUTAMUHAX.

[Tonstue o pepmenTax, ux Kiaaccuuranuss 1 ocooeHHocTu. Ponb hepmeHTOB
B JKM3HEAEATEIbHOCTH MHUKPOOPTraHU3MOB. DK30- U 3HAO(epMeHThl. KoHCTUTYTUB-
HbIC U aJlaTUBHBIC (MHAYIMOEIbHBIC) pepMeHTHI. JIokanu3amus pepMEeHTOB B KIIET-
ke. Mcnonb3oBaHne (pepMEHTOB YETOBEKOM B PA3IMYHBIX OTPACISAX HAPOJHOTO XO-
351MCTBA.

KynapTuBHpOBaHME MHUKpPOOPraHU3MOB. UucTas W HAKONUTENbHAs KYyJIbTYpBHI.
OnekTtuBHBIE cpebl. CHCTEMBbI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

CnocoObl MOJy4YeHHs MHUKPOOPraHM3MaMu SHEpPruu: OpoKeHHE, AbIXaHUE,
aHa’poOHoe napixaHue. AT® — HEeHTPOOOJUT KIETKH U CrocoObl €€ 00pa3oBaHMUS:
cyoctpatHoe (pocopuiiipoBaHre — TIIMKOIU3 M cxema OMJieHa — Meiieproda —
[Tapnaca (OMII); oxucnutensHoe dochopunupoBanue — Hukil Kpebca wiam muki
Tpukap6oHoBbIX KUcIOT (L[TK) u anekrponTpancnoptHas nemns (3TL).

CxoncTBO U paznuuue OpoXKeHUs, IbIXaHusl, aHadPOOHOTO AblxaHus. [ uKkoan3
y 9YKapuoT (BBICHIMX OPTraHM3MOB) M Pa3HOOOpa3re aHadpOOHBIX MyTeH y MUKPOOP-
TaHU3MOB: TIUKOJU3, MeHTto3odocdarupii myTh, myTh DHTHepa — [lymopoBa. Xu-
MH3M a’3pobOHoro apixanus: cxema OMII, LITK, OTILI.

Paznen 2 «IJKoJIOTMSA M TreOXHMHYECKasi AesiTeJJbHOCTb MHUKPOOPTaHM3-
MOB)

Tema Ne S5 Bnusinue ¢pakTopoB BHELIHEH Cpebl HA MUKPOOPTaHU3MbI. DKOJIO-
T'vsi MUKPOOPTaHU3MOB.

AbGuotnueckue U Ouotruyeckue Qakropbl. AOMoTHYECKHE (PaKTOpbl. 3aBUCH-
MOCTh MHKPOOPTraHM3MOB OT BOJHOrO pexuma cpeabl. OCMOTHUYECKOE J1aBlICHUE
KJIETKH Y Pa3HbIX TPYIIN MHKPOOPTaHU3MOB M UX OTHOILIEHHE K PAa3HBIM YPOBHSIM
BIXHOCTH cpeabl. OcModuibl U ranoduisl. X pacnpocTpaHeHUE U MPAKTUYECKOE
3HaueHne. Kpurnueckue temneparypHble TOYKH B KU3HEIEATEIbHOCTH MUKpPOOpra-
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HU3MOB. Me30pmmibl, ncuXxpoduibl, MCUXPOTPOdBI, TEPMOPHIIBI, SKCTPEMAIBHO
TepMO(DUIIbHBIE U IKCTpEeMalIbHO TNcuxpoduibHbie Gopmbl. BiausHue kuciaotHocTH
CpeIbpl Ha pa3BUTHE OTAEIBHBIX MHUKpoopraHuzMoB. Kputnueckue 3Hauenus pH B
KU3HEICITSIIbHOCTY MUKPOOPraHu3MoB. Me3oduiuibl, ankanoduisl, auuaopuibl u
IKCTpeMalibHbIe anuI0pmiIbl. OTHOIIEHNE MUKPOOPTaHU3MOB K KHUCIOPOAY. A3poObl
U aHa3poOsI ((haKkyIbTaTUBHBIE U OOJIUTATHEIE).

buotnueckue pakTopsl (B3aUMOOTHOIIEHUSI MUKPOOPTAaHU3MOB MEXIYy COO0M
U IpyTUMU CYIIECTBaMHM). B3anMoOTHOIIEHHSI MEX Ay OpraHu3MaMu: Tpoduueckas u
aJJIeJIOXMMUYECKasi pupoja B3auMocBsizeil. HeliTpanusm, MyTyanusm (IpoTOKOOTIe-
panus, cuMOM03), KOMMEHCAIN3M, aKTUBHAs KOHKYPEHIIHUS, Mapa3uTus3M, MeTabuos,
cUHTpOdUs (MUKPOOPTraHU3MbI pyOlia )KBAYHBIX KUBOTHBIX). CHMOMO03 U aHTarOHU3M
MEXIy MPOKapuOTaMHu U dyKapuoTamu. lIpakTudeckoe MCnosib30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJIbCKOM XO3SMCTBE U MEIUIIMHE.

Mukpoopranu3Mbl MOYBBI, BOJABI M BO3IyXa.

Tema Ne 6. [IpeBpamienue MUKpOOpPraHU3MaMy COEAMHEHUN yTiepoaa, a3oTa,
dbocdopa, cepsi.

3HaueHue MPOIECCOB MPEBPAIICHUS YTIACPOACOACPKAIINUX BEIIECTB B KPYro-
BOpPOTE yIiaepoAa B MPUPOJIE W POIb MHUKPOOPTAHM3MOB B pacilaje OpraHu4ecKoro
BemlecTBa. [Ipoiieccel OposkeHu (MacIsIHOKUCIOE OpPOKEHUE MEKTUHOBBIX BEIIECTB.
Opo’KeHHUE LEJII0JI03bl, CIIUPTOBOE, TIUIMPUHOBOE OpOoXKEHHE, OPOKEHUE NEKTUHO-
BbIX BEILECTB, sI0JOYHOKHUCIIOE OpOKEHHE, MOJIOYHOKUCIIOE OpokeHue) 3HaueHue B
IpUPOJIE, CEIBCKOM XO3sIICTBE, MPOMBIILIEHHOCTH. OCHOBHBIE CBOICTBA BO30YyIUTE-
Jei 3TUX HpolreccoB (0ONUraTHBIN a3po0u3 WM aHA3POOU03, «BCEATHOCTb» B OTHO-
[IEHUH UCTOYHUKOB YTJIepoia u JIp.)

HenonHoe okucieHue yrieBoJOB U JAPYTUX OPraHUYECKUX COECIMHEHUN MUK-
poopraHu3MaMu ¢ 00pa30BaHUEM KHUCIIOT.

AdpobHOE pasnokeHue mesutono3sl. llenmono3opaspymaromue 6akTepuu u
rpuOBI-BO30YIUTENN TpOIlecca pa3pylIieHusT HEeJUTioa03bl. OKHUCICHHE MHUKpOOpra-
HU3MaM{ TE€MUIIEIUII0N03, JUTHUHA, KUPa, YTIIEBOAOPOI0B, Bo3Oyaurenu u 3Haye-
HUE 3TUX MPOIIECCOB.

Paszpen 3 «MuKpoopranu3Msl B HApOJHOM XO3SMCTBE U MEIULIUHE

Tema Ne 7 «Poiab MUKPOOPTAaHU3MOB B OMOTEXHOJOTUH OKPYKAIOIICH CpebD»

MukpobOuonoruyeckue u aduosorudeckue (akTopbl paziokKeHUs KCEHOOUO-
TUKOB. llepcucTeHTHOCT U Jerpaaanns KCeHOOUOTHKOB (IIECTUIMI0B, TOBEPXHOCT-
HO-aKTUBHBIX BEIIECTB, CHHTETUYECKHX CMOJI, IJIaCTMAacC U APYTUX HNPOAYKTOB Op-
raHUYECKOTO CHHTE3a) B MPHUPOAHBIX IKOCHUCTEMax MHKpoopraHuzMamu. Heobxonu-
MOCTb OIICHKH BBOJMMBIX B MPUPOJY KCEHOOMOTHUKOB. MHUKpPOOpraHM3Mbl aKTHUBHO
YUYacCTBYIOIIHME B Pa3I0KEHUN KCEHOOMOTHUKOB U UX XapaKTEPUCTHKA.

buonornueckas nHAMKaNUs 3arpsi3HEHHONW MOYBEHHOM CpPElbl U CaMOOYMIIE-
HUE MOYB. TUIBI U XapakTep 3arps3HeHUN (XMMUYECKOE 3arpsi3HEHHE, OMOJorHye-
cKoe 3arpsizHeHune). Posib B pa3nokeHUH MEeCTUIIMA0B KOMETa0oIM3Ma M CHHTPO(UH.

Hcnonb30BaHre MECTUIIMIOB MUKPOOPTaHU3MaMH B Ka4eCTBE NCTOYHUKOB YT-
aepona (Ouoaerpananus). 3aBUCUMOCTh Pa3fIOKEHUs MECTULIUIOB OT TeMIEpaTyphl,
pH, KucIopoIHOTO pekrMa M BIKHOCTH Cpeabl. Bkiag MUKpOOpraHM3MOB B MUHE-
paTM3aIMio TECTUIMI0B. JKOJIOTHYECKast OMACHOCTh XUMUYECKOTO 3arpsi3HEHNUS, Y-
TH OMOXMMHYECKON TpaHCPOpMAIMK MECTUIUA0B MUKPOOPraHU3MaMU U TMPUEMBI
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WCITOJIb30BAaHUSI MUKPOOPTraHU3MOB IS Aerpajauuu nectuuuaoB. CTUMyIHpOBaHUE
pa3BUTHUSI MUKPOOPTaHU3MOB B IPUPOTHOM MECTOOOUTAHUU MTyTEM NMPUMEHEHHS pa3-
JUYHBIX arpOTEXHUYECKUX MPUEMOB, B YACTHOCTH, IIPH BHECEHUU MCTOYHHUKOB a30Ta,
docdopa, BBIMOTHSIIONUX POJb CYOCTPAaTOB-WHIYKTOPOB WM KOcyOcTpatoB. Ilep-
CHEKTHUBBI UCIOJb30BAHMS MECTULIUIOB MUKPOOHOTO MPOUCXOKAECHUS KaK albTepHa-
TUBBl KOTOKCHUKOJOTMYECKH ONACHBIX XUMUYECKHX BEIIECTB U KaK COEAMHEHHIA,
pasyaraeMbIxX B dKocHcTeMax 0e3 00pa3oBaHUsl TOKCUUYECKUX U MEPCUCTEHTHBIX MPO-
JYKTOB pacraja.

buonorunueckoe 3arpsiznenue. Ilytu camoouunienus mouBsl. Heo0xo1uMocTh
MIPOBE/ICHUS] CAHUTAPHO — SIUJEMUOJIOTMUYECKUX MOYBEHHBIX UCCIEAOBaHUI B 3aBU-
CUMOCTH OT Pa3HOBUIHOCTU OMOJIOTMUECKOTO 3arps3HEHUSI.

Paznoxenue HegTu u HeTEenpoayKTOB. TOKCHUKOIOTHYECKas: XapaKTepUCTUKa
(bpakuMoOHHOTO cocTaBa HePTH. 3aBUCUMOCTh CKOPOCTH PA3I0KEHUS HEYTU OT TEM-
nepaTyphbl, BIAKHOCTH, colaepkaHus Kuciopojga B nouse u pH. CtumynupoBaHue
mpoiiecca Jerpajaiul BHECEHUEM MUHEPAJIbHBIX yaoOpeHuil (a30THBIX U (ochop-
HBIX). XapaKTEPUCTHKA MUKPOOPTaHU3MOB-I€CTPYKTOPOB.

Pasznesn 4 «OCHOBBI HMMYHOJIOTHH»

Tema 8. OcHoBbI yueHusi 00 uH¢pexuuu. UMMyHUTET M HIMMYHHAsl CHCTEMA.

Onpenenenue MoHATUA: MHQEKIUSA, WHOEKIUOHHBIA MNPOUECC, MH(MEKIMOHHAS
0one3Hb. Poiab MUKpOOpraHU3MOB B BO3HHUKHOBEHHM U Pa3BUTUU HMHPekuuu. Tpo-
IIM3M MHUKpPOOPraHu3MoB. IlaToreHHocTs. BupyiieHTHOCTE. ENMHMIIBI €€ U3MEpEHUs.
®dakTOphl YCUIIEHHUS, OCJIA0JICHHUsS BUPYJIEHTHOCTU. TOKCUT€HHOCTb, UHBA3UBHOCTD.
[Tytu 1 cnocoOGbpl BOSHUKHOBEHHUSI, pACHPEEIICHUS U JOKAIU3allM1 TaTOI€HHbIX MUK-
POOPraHU3MOB B Makpoopraiusme. Poibs Makpoopranusma u yCJIOBHI BHEIIHEN cpe-
JIbl B BOSHUKHOBEHUH U Pa3BUTHU MH(EKIIMOHHOTO Mpoliecca.

NMMyHUTET, UCTOpUS Pa3BUTHSI MMMYHOJOTMU. Buael mmmynurtera. [lonsTus
"UmmyHHas cuctema', "Hecnenuduyeckas U crenudpuyeckas 3alura opranusma'.
KiileTouHbIl 1 rymopaibHblii UMMYHHUTETHI. OpraHbl UMMYHHOM 3alIUTHL: TUMYC,
dbabpunireBa cymka, TuMQOY3Jibl, CEIE3eHKA, KOCTHBIM MO3T, KJIETKHU UMMYHHOU CH-
CTEeMBbl. AHTUI€HbI, UX TpUpoaa. MMyHOrnoOyIHuHbI, UX KJIACChl, POJb B CO3JaHUU
MMMYyHUTETa. B3aumMoaeicTBUE aHTUTEH-aHTUTETIO.

Tema 9. UmmyHoJiornyeckue peakuuud. MoJieKy/sipHble MeTOAbI IMATHO-
cTuku. UMMyHOnNpopHUIaKTHKA U HMMYHOTEpPanusl.

NMMyHOJIOTHYECKHE pPEaKIMK: ajNIEPruYecKue, Ceposoruueckue (arriroTuHa-
UM, NPELUNUTALNH, CBSI3bIBAHUS KOMILJIEMEHTA, METOJ (IyOopeCUUPYIOLUX aHTHU-
TeJ1, UMMYHO(EPMEHTHBIA aHajau3, MoJuMepas3Has IenHas peakuus). IMMmyHoaua-
THOCTHKA, UMMYHOTEpanus, IMMYHOIIPO(HIIaKTHKA.

Tema 10. Muxkpoopranusmbl - BO30yAUTEJH OANMLISIPHBIX M KJIOCTPH-
JHAJbHBIX (CIOPo0Opa3yomux) HHPEeKIMOHHBIX 00JIe3Hel ) KUBOTHBIX.

Bo30ynurenu crnopooOpa3yromux OallJUIIPHBIX W KJIOCTPUIUAIBHBIX WH(]EK-
11iA:0aKTeprUO30B: CUOUPCKON s3BBI, CTOJIOHsAKA, O0Tynn3Ma. Mopdonorus, ¢husuo-
Jorus BO30ynuTenel, KyJIbTUBUPOBAHUE, MATOT€HHOCTb, YCTOWYMBOCTb, METO/IbI
MUKPOOHOJIOTUYECKONH, UMMYHOJIOTHUECKOW TUArHOCTUKH U MPOPUIAKTHKHY.

Muxpooprasusmsl - BO30yauTe M 0aKTepUAJbHBIX 00J1e3HeH KUBOTHBIX:
TyOepKyJe3a, Opyliesnes3a, poku CBUHEH, MacTepeiesa, 31Iepuxuo3a, calbMOHeIIe-
30B. Mopdomorus, duzmonorus Bo3OyAUTENeH, KyIbTUBUPOBAHUE, MATOTC€HHOCTD,
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YCTOWYUBOCTh, METOABI MUKPOOMOJIOTHYECKOW, IMMYHOJIOTMYECKON AUArHOCTUKH U
npOo(UITaAKTHKY.

HH}eKIuil )KUBOTHBIX:

BO30YJIUTEIM MHUKO30B,

Mukpooprasu3mMsl — BO30yIMTeJIM MUKO30B, MUKOTOKCHKO30B 1 BHPYCHBIX

MHUKOTOKCHKO30B: TPUXO(PUTHU, MHKPOCIOpHH, (DaByca

(mapmm), acmepruiuie3a, adaaTOKCHUKO3a, OXpaToKkcuko3a u 1p. Mopdomorus, ¢u-
3MOJIOTUST BO30YAMUTENEH, KyJbTHBUPOBAHHUE, TATOTCHHOCTh, YCTOWYHMBOCTh, METO/IbI
MHUKPOOHOJIOTUIECKON, IMMYHOJIOTHYECKON TMAarHOCTUKU U MPO(DUIAKTHKH.

4.3 Conep:xaHue JIeKIUH, MPAKTHYECKUX PA0OT U KOHTPOJIbHBIX

MepOonpUATHI
Tabmuma 3
. dopmupye
Ne u Ha3BaHue JIeKI Ui, pMHPY Bun
Ne Mble Kox-Bo
w/n Ne paznena NPAKTHYECKUX U KOMITETeHIL KOHTPOJIBHOI'O 4ACOB
CeMHMHAPCKHX 3aHATHH - MeponpusiTUs
Tema 1. Ucro-
usi, OOBEKT Jlexnus 1. Uctopusi, 00beKT
pH, ’ H pH, ’ VK- 1; [IpoBepka koH-
1. METOJIbI U 3a- METOIbI U 33JIa9¥ MUKPOOHO- VK - 6 i 2
Jlauu MUKpO- JIOTHH. '
Ouonoruu.
[TpakTnueckoe 3ansatue Ne 1.
Mukpo6uosioruueckas 1ado-
aTopus U npaBuiia paboThl B
PFTOPIT ¥ TIp P KonTtpoms BbIIOI-
HEW YCTPONCTBO MUKPOCKOIA U YK-1; HeHMs 1 3amTa )
€ro XapaKTepUCTUKU. TeXHHKa YK - 6. 3
IIPUTOTOBJICHUS OaKTepHallb- ’
HBIX NIPEnapaToB U TEXHUKA
MHUKPOKOITHPOBAHHS
Paznea 1. «O0mass MUKpPOOHOJI0THS»
Jlexuus 2. CtpykTypa GakTe-
HHA 2 PYXTYP VK- 1; [IpoBepka KoH-
pHaIbHOMN KIEeTKU. [I[puHIHTIET VK -6 R — 2
KJIacCU()MKALIMU MPOKAPHOT. ]
IIpakTnueckoe 3anaTneNe2. ONDOC. KOHTDOIE
3HaKOMCTBO ¢ popmamu Oak- YK-1; Bblr?on}’IeHH;]iI sa )
Tema Ne 2 TEPUIi: IIAPOBHIHBIE U TIAJI0Y- VK - 6. i T13
Crpykrypa KOBHIHBIE (POPMBI. ’
OakTepHualb-
b HOM KIIETKH [IpakTnueckoe 3ansTueNe 3.
" | Y3BuTbIEc (BUOPHOHBI, CIUPHII-
[TpuHIUIIBL (B1Gp ’ P Ompoc, KOHTPOJIb
JIbl, CHUPOXETHI), HUTYATHIE VK- 1;
Kiaccuuka- N BBIITOJIHCHUS U 3a- 2
[HH IPOKAPH- (mpocMOoTp kKene300aKTepHii u3 YK - 6. mra 113
oT. BOZI0€MOB) (popMBbI OakTepHii 1 '
AKTUHOMHUIIETHI.
[IpakTnueckoe 3ansTHEN4.
Omnpoc, KOHTPOJIb
MHUKpOOpraHu3Mbl SYKapHOTHI: YK-1;
BBITNIOJIHEHHS U 3a- 1,84
JIPOXOKH, MUKPOCKOTTMYECKHUE VK-6

rpuObI U BOAOPOCIH.

muTa 113
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dopmupye

Ne 1 Ha3BaHUe JIEKIMH, Bun
Ne Mble Koua-Bo
Ne pa3znena NMPAKTUYECKUX U KOHTPOJILHOT0
n/n . KOMIIETEHI| 4acoB
CeMHHAPCKHUX 3aHATHH . MeponpusTHs
KouTponbrast paboTa mo Teme: VK — 1
«Y CTpOMCTBO MUKPOCKOIIA U VK 6, TectupoBanue 0,16
TEXHUKA MUKPOKOITMPOBAHUSI.
[IpakTrueckoe 3ansitue NoS. OLDOC. KOHTDOLL
BrisBieHrE BKIIOUCHUM B VK-1; poc, P
BBITIOJTHEHUS U 3a- 2
KJIETKaX MUKPOOPTaHU3MOB. YK -6
muta I13.
Okpacka crop.
[IpakTuueckoe 3aHsITHENG.
IIpoBepka pacue-
ITocTanoBKa onbITa 110 U3y4de-
VYK -1; TOB COCTaBa IIHUTAa-
HUIO 3HAYEHUS OTAEIbHBIX U~ 1,84
VYK-6 TEJIbHBIX CpeJl IO
TaTEJIbHBIX AJIEMEHTOB JUJIs
BapUaHTaM
pa3BUTHS MUKPOOPTaHU3MOB.
KonTponbHas paboTa 1mo Teme: VK - [-
«Mopdonorust MUKpoopra- VK 6, TectupoBanue 0,16
HU3MOB
Jlexuus 3. Mukpoopranu3zMbl-
3 : UOTHI ( 1561:11330110 oc YK-1, Iposepra kou- 4
yKap IDHOBL, p YK-6 CIEKTa JICKIINH
JIY, IPOCTEHIITHE)
[Ipaktuueckoe 3ansTueNe7.
Tema 3. Muk- p
Pe3ynbrate! omnbiTa 1o usyue-
pPOOpPraHU3MBI-
HUIO 3HAYEHUS OTAENbHBIX MTH-
9yKapuoThI
TaTEJIbHBIX AJIEMEHTOB JIJIs
(rpuosbI, BOogo- KoHTpouib BbITION-
pa3BUTHS MUKPOOPIaHU3MOB. YK-1;
pociu, IIpo- . HEHUs U 3aIIMTa 2
N VYersslii onpoc 110 teMe «buo- YK-6 N
cTeiune) I13., ycTHBI onpoc
pa3zHoo0Opa3nue MUKpOOpPraHH3-
MOB (6akTepuu, TpUObI, BOJIO-
pocnu, npocreimme). Bupy-
CBI.
Jlexuust 4. Metabomausm YK-1; IIpoBepka KOH- )
MHUKPOOPraHU3MOB YK-6 CIIEKTa JICKLIUU
[Ipaktuueckoe 3aHsTHENCS. Kontpons npose-
MukpoOHOIOTHYEeCKU aHATH3 YK -1; JIEHUSI MUKPOOHO- )
pa3IMYHbIX CyOCTpaToB (Moy- YK-6 JIOTUYECKOI0 Ioce-
Ba, PaCTEHUE). Ba.
ITpakTnueckoe 3anATHEN9
Tema Ne 4. KonnuecTBeHHBIN yUyeT yuc-
KonTpons npa-
MeTtaboau3M | JEHHOCTH MHUKPOOPTaHU3MOB B YK -1;
BUJIBHOCTH TTPOBE- 2
MHUKpOOpTa- pa3nu4HbIX cyOcTparax (pe- YK-6
JIEHUS y4eTa
HU3MOB. 3yJlbTaTHI TOCEBa). Brinenenue
YUCTOW KYJBTYPHI.
ITpakTrueckoe 3anarneNel0.
AHaim3 BBIIEIICHHON YACTOMN
KonTpons npa-
KyJnbTypbl. OKpacka KyJabTyphl YK-1;
1o T'pamy. Ompeesene 1 VK -6 BHJILHOCTH BBITIOJI- 1,84
pamy. LIIp B HeHus 113,
CTBUTEILHOCTH MUKpPOOpra-
HU3MOB K aHTHOMOTHKAM.
KonTpomnpHas pabora mo teme: VK — 1:
«ITuTaHne MUKpOOpraHu3- VK 6’ TectupoBanue 0,16

MOB).
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dopmupye

Ne 1 Ha3BaHHe JIeKIH, Bun
Ne Mble Koua-Bo
Ne pa3znena NMPAKTUYECKUX U KOHTPOJILHOT0
n/n . KOMIIETEeHII 4acoB
CeMHHAPCKHUX 3aHATHH . MeponpusTHs
Pa3nen 2 «9k0/10THA 1 TeOXMMUYECKAS 1eATEIbHOCTh MUKPOOPTaHU3MOB)
Jlexumst Ne 5 Biousinue akro-
POB BHEIIHEH CPelIbl HA MUK- YK-1; [IpoBepka KOH- >
pOOpraHu3Mbl. DKOJIOTHUSI MUK- YK -6 CIIEKTA JICKIINH
Tema Je 5 OOpPraHU3MOB
Bnusaue dak- POop -
[IpakTrnueckoe 3anstueNe 11
TOPOB BHEII-
o O1eHKa 4yBCTBUTEIIBHOCTH
HEU Cpelbl Ha . KoHTpouib BbITIOIN-
YUCTOM KYJIbTYpPhI K aHTUOHO-
MUKpOOpTa- . HEHUS U 3allluTa
THUKaM. Y CTHBIN OIPOC IO Te- N
HU3MBI. DKO- VK-1; [13., ycTHbIi
Mme: «Bnusaue paktopos 2
JIOTUSI MUKPO- o YK -6 OIIPOC, pEILICHUE
BHEILIHEW cpeibl HA MUKPOOP- .
OpraHU3MOB. CUTYaIlMOHHOM 3a-
raHu3Mel. «MeTaboau3M MUK-
nauu
poopranu3MoBy. CUTyaImoH-
Has 3a7a4a
Jlexuus 6. [IpeBpanienre MUK-
POOpPraHU3MaMH COEUHEHUN YK -1; [IpoBepka koH- 4
yriaepoaa, azota, pocdopa, YK-6 CTICKTA JICKIIHU
CEpBIL.
[IpakTunueckoe 3ansTueNe 12.
MopenupoBaHue IPOILIECCOB VK - 1- Kontpouib BbITOIN-
CIIUPTOBOTO, MACISTHOKUCIIOTO VK 6, HEHHS U 3aI1Ta 1,84
OpoxeHuM U OpOoKEHUS 11eIT- 113
JIFOJIO3BI.
3 KonTponpHas pabora no teme: VK —1: [IpoBepxka Teope-
«ITutarenbHbIe CPENIBI U METO- VK 6’ THUYECKON KOH- 0,16
JIbl CTEPUITU3ALIANY. TPOJBHOU PabOTHI
Tewma 6. I1pe-
BpaIIeHHe JlaGopaTtopnast pabotaNe 13.

MHKpOOpTa- Moso4Hokucioe 6poskeHue. § VK- 1: Omnpoc, KOHTPOIIb
HimsMamu co- | MHKpodIopa cuitoca 1 KHCIOoH VK - 6 BBITIOJIHEHUS U 3a- 2
e TUHERHi yT- KamycThl. AHAJIN3 KUCIOMO- muta I13

Tepora, a30Ta, JIOYHBIX MPOIYKTOB.
hocdopa, cepr! | Kourponbhas paGora o Teme:
«PoJsib MEKPOOPTraHU3MOB B
TpaHchOopMaIi COeTMHEHUI
pne 2)215 Huoueccmﬂ noJyde YK-1; Tecruposanne, 2
yriepoaa. 1ip v YK-6 YCTHBIA OIIPOC
HUSI SHEPT U
VYernbiit onpoc no teme «Kpy-
TOBOPOT YIJIEPOAAy.
[IpakTuueckoe 3ansTueNel4.
MoaenupoBaHue NpoLECCOB
KpYyTroBOpOTa a30Ta B IPUPOJIE VK — 1: Ornpoc, KOHTPOJIb
(MUHepanu3anus, 1eHUTpudu- VK 6’ BBIITOJIHEHUS U 3a- 2

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

pacTeHui

muTa 13
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dopmupye

Ne 1 Ha3BaHHe JIeKIH, Bun
Ne Mble Koua-Bo
u/n Ne pa3znena NMPAKTUYECKUX U KOMITETEHII KOHTPOJILHOT0 qACOB
CeMHHAPCKHUX 3aHATHH . MeponpusTHs
KonTponbHas padora no teme:
«MukpoOHoIOrHuecKue mpo-
ecchl TpaHchopmaluu a3oTco-
1 panchopwman . VK -1; TectupoBanue,
JepKaIUX COeAMHECHU». Y CT- N 2
o YK-6 YCTHBIH OIpOC
HBI OIIPOC 110 TEME «Y4acTHe
MHUKPOOPTaHHU3MOB B LIUKJIE a30-
Tay.
Pazngen 3 «MUKpOOpPraHn3Mbl B HAPOAHOM XO35IliCTBE M MeUIIUHE)
Jlexuus 7 «Ponb MUKpooOpra-
Tema Ne 7 ! POOP YK-1; [IpoBepka koH-
HU3MOB B OMOTEXHOJIOTUU 4
«Ponb Mukpo- N YK-6 CIIEKTA JICKIIUH
OKpYKarollen Cpeibl»
4 OPraHu3MOB B
[IpakTuueckoe 3anstueNels.
OMOTEXHOJIOTHH Ormpoc, KOHTPOJIb
N OrnpeneneHne TOKCUIECKOro YK -1;
OKpY’KaroIIeH BBITIOJTHCHUS U 3a- 2
BJIMSIHUS TOYBEHHBIX MUKPO- YK -6
Cpenb» muta I13
OpraHMU3MOB Ha paCTEHUS
Pasznen 4 «OcCHOBBI HMMYHOJIOTHI»
Tema 8. Ocno- | Jlekuus 8. OCHOBBI yueHHS 00
BEI yueHUs 00 uHpeknuu. UMMyHUTET 1 UM VA= IipoiaEpen o 4
Y1 ) yH YK-6 CIIEKTa JIEKLIUU
WHDEKIIH. MYHHasi CHCTEMA
Nmmynurer u I13 Ne9. Cepoinornueckue pe- OIDOC. KOHTHOIE
HUMMYyHHas CU- | akiuu. TeXHHUKA IOCTAaHOBKU B YK -1; Bblr?on}’leﬂﬂgrl)d 14 )
cTema yueTa pe3yJabTaToB PeaKuu YK-6 wra 113
arrJIOTUHALMH.
Tema 9. M-
MYHOJIOTHYE-
CKHE pEaKIINu.
peakil Jlexuus 9. UmmyHonornye-
Monekynsp-
CKHe peakiuu. MonekynspHble
HBIE METOJIbI YK-1; IIpoBepka KOH-
METO/bl AUATHOCTUKHU. MMmy- 4
JIUarHOCTUKHU. VYK -6 CIIEKTa JICKIIUHU
HOMPO(HIIAKTHKA U UMMYHO-
NmMmyHOIpO-
Tepanus
S | ¢umakruka u
MMMYHOTEpa-
st
Tema 10.
Muxkpoopra-
HU3MBI - BO3-
Oynurenu Oa-
HWUIPHBIX U Jlexuus 10. MukpoopraHu3Mbl
KJIOCTpHU- - BO30yIuTEN OAMIIIIPHBIX U
p A H p YK -1; [IpoBepka KoH-
U ATbHBIX KJIOCTPUANAIBHBIX (CIIO- 4
YK-6 CHEKTa JIEKIINH
(cto- poobOpasyronux) nHGEKINOH-
poobpasyro- HBIX 00JIe3HEH JKUBOTHBIX.

11X ) HHPEK-
IIHOHHBIX 00-

JI€3HEN KUBOT-

HBIX.
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4.4 HepequL BOIIPOCOB AJdA CAMOCTOATECJIbHOI0 H3YYCHUA THCIUILJIMHBI

Taomuma 4

Ne
n/n

Ne paznesnia u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIsl CAMOCTOSITEILHOTO
H3yYeHHs

Pasznen 4 «OCHOBBI HUMMYHOJOTUH»

Tema 8. OCHOBBI yue-
HUs 00 MHPEKINY.
NmmyHUTET U M-

MYHHAasi CUCTEMa

ITpopaboTka 1 MOBTOPEHUE JIEKIMOHHOTO MaTepHraja U MaTepuasia
y4eOHUKOB U y4eOHbIX TocoOuil. M3yueHune MaTepuana no Teme Jek-
LIMH, KOHCYJIbTUPOBaHKE U MPOBEPKA JTOMALIHUX 3a/laHU 1ocpe-
cTBOM 371eKTpoHHOM nouTel YK —1; YK - 6

Tema 9. UMmmyHOJI0-
TUYECKUE PEAKILIUHU.
MounekynsipHble METO-

ITpopaOoTka 1 MOBTOPEHNUE JIEKIIMOHHOIO MaTepHuaja U Marepuaina
y4eOHUKOB U y4eOHbIX mocoOuil. 3ydyeHune Matepuana no Teme Jiek-

JIbl TUarHOCTUKH.
Nmmynomnpodunaktu-
Ka 1 UMMYHOTEpaIus

[[MU, KOHCYJIbTUPOBAHUE U MTPOBEPKA JOMAIIHUX 3aJJaHUN TTOCPEI-
cTBOM 3JieKTpoHHOM mouthl YK — 1;YK - 6

Tema 10. Mukpoopra-
HU3MBI - BO30YTUTEIN
OALMIUTSIPHBIX U KJIO-
CTPUUAIIBHBIX (CHO-
PO0OOpa3yIoLNX) UH-
(dexunoHHbIX 00JIE3-
Hel KUBOTHBIX.

[TpopaboTka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepHraja U MaTepuasia
y4eOHUKOB U y4eOHbIX TocoOuil. 3yuenune matepuana no Teme Jek-
IIMH, KOHCYJIbTUPOBaHKE U NPOBEPKA IOMALIHUX 3a/laHUil mocpe-
cTBOM 371eKTpoHHOM 1ouTel YK — 1; YK - 6

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

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

HaumeHoBaHMe HCIIO0JIb3Y-
Ne eMbIX AaKTUBHBIX M HHTep- | Kou-Bo
n/n Tewa u popma sansTus aKTHMBHBIX 00pa3oBaTe/ib- | YacoB
HBIX TEXHOJIOTHH
MuKpOOpPraHU3MbI-3yKapUOTHI MH(OpMAIHOHHO-
1. . JI KOMMYHHUKAIIMOHHAs 2
(TpulBbI, BOAOPOCIH, MPOCTECUIIINE).
TEXHOJIOTUS.
@poHTaNBHBIN onpoc BiusHue WHUBUTyaIbHON 00pa-
5 onoTnyeckux (HakTopoB HA MUKPO- m 30BaTEIbHON TPAEKTO- 5
" | opram3Mbl. DKOJOTUS MUKPOOP- pHUH, U CKBO3HbIE LT (-
TaHU3MOB.» POBBIE€ TEXHOJIOTH
®ponTanbHelil onpoc «IIutanue WHIUBUyaIbHOM 00pa-
3 | MHKPOOPraHU3MOB. Bnusinue dax- m 30BaTEIBHOM TPAEKTO- 5
" | TOpOB BHEIIHEN CpPelIbl HA MUKPO- pHUH, U CKBO3HBIC LU (-
OpPTaHU3MBI». POBBIE€ TEXHOJIOTH
®ponHTanbHbIi onpoc «Posb Muk- WHIUBUTyJIbHON 00pa-
4 | POOPraHHM3MOB B TpaHchopMaIiu m3 30BaTEJIbHON TPAEKTO- 5
" | coequHenuu yruepona. [Ipomeccsr pHUH, U CKBO3HBIE TTU(D-
MOJYYEHUS] SHEPTUMY. POBBIE€ TEXHOJIOTH
5. | MonenupoBanue npoueccos cnup- | I3 | uHnuBUAYyaIbHOM 00pa- 2
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HaumeHoBaHMe HCIIOJIB3Y-

Ne eMbIX aKTUBHBIX U HHTEpP- | KoJu-Bo
Tema u popma 3anaTHdA
n/n AKTHBHBIX 00pa30oBaTe/ib- | YacoB
HBbIX TEXHOJIOTHH
TOBOT'0, MaCJISTHOKUCIIOro OpoKe- 30BaTEJIbHON TPAEKTO-
HUN U OpOKEHUS LEIUTIOIO3bI. pHUH, ¥ CKBO3HBIC T (-
POBBIE TEXHOJIOTH
MopenvupoBaHue IPOIECCOB KPy- .
P P Py WHJIUBUAYaAJIbHOU 00pa-
rOBOpOTA a30Ta B MpUpo/ie (MUHE- .
30BaTEJIbHON TPAEKTO-
6. panuzarnus, ACHUTPUPUKALIUS U 113 2
pUH, U CKBO3HBIE I (-
azordukcanus). [Tpocmotp Kity-
. POBBIE TEXHOJIOTH
OeHBKOB O00OBBIX PACTEHUN
WHUBUTyaJIbHON 00pa-
7 MuKpoOHOIOTNYECKN aHATU3 m 30BaTEIbHOM TPAECKTO- 5
' pPa3IMYHBIX CyOCTPATOB. pHYH, U CKBO3HBIC LU (-
POBBIE TEXHOJIOTH
UH(pOpMAaIIMOHHO-
OcHOBBI yueHUs1 00 HH(DEKITUH. (opwar
8 J KOMMYHHUKAIIMOHHAS 2
NMMYHUTET 1 UMMYHHAsI CUCTEMA
TEXHOJIOTHUS.
NMMYHOJIOTHYECKHE PEAKIUU.
MH(}OPMAIMOHHO-
MonekyasipHble METOABI TUATHO-
9 J KOMMYHHUKAIIMOHHAS 2
ctuku. UMMyHonpodunakTika u
TEXHOJIOTHS.
MMMYHOTEpaIusi
MukpoopraHu3msl - BO30YIUTENH
OAIMIUISIPHBIX, KIIOCTPUANATBHBIX
(cmopoobpazytoiux), 6aKrepu- nH(pOpMaIIMOHHO-
10 | anpHBIX OOJIE3HEH, MUKO30B, MU- JI KOMMYHHUKAIIMOHHAS 2
KOTOKCUKO30B U BUPYCHBIX UH- TEXHOJIOTHS.

ekt KUBOTHBIX MH(DEKIIUOH-
HBIX 00JIE3HEN KUBOTHBIX

6. Tekynuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAA aTTeCTANUSA MO
UTOTraM OCBOEHMS JUCUUIJINHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJAHUS WIH HHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE ISl
OLICHKH 3HAHU, YMEHUI U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TecToBble 3a1aHUSA
«MopddoJiorusi u CTPYKTYypa 0AKTEPUAIBbHOM KIETKW.
1 Bys1apoBuAHYI0 (POPMY HMEIOT
1) byzobakTepun
2) kopuHeOaKTepuu
3) IUIIIOKOKKH
4) XJIaMuIuu
2 K npokapuoTaM OTHOCATCS

25




1) BupychI

2) npocreiiine

3) 6akTepun

4) rpubsbI

3 K MexaHH4eCKOM YaCTH MUKPOCKOIIA OTHOCUTCH
1) oxyisap

2) KOHAEHCOD

3) MaKpOBUHT

4) peBOJIBBEPHOE YCTPOUCTBO C OOBEKTHUBAMU

4 B 0oCHOBE TOKCOHOMMHU OAKTEPHH JIEKUT U3yYeHUE
1) ux Mmopdonoruu u OMOXUMHUYECKUX CBOMCTB

2) HamU4Ksi TOKCUHOB

3) crmocoOHOCTH 00pPa30BBIBATH CIIOPHI

4) UX NATOT€HHBIX U BUPYJICHTHBIX CBOMCTB

5 Crpenrodanuiiibl B Ma3Kax pacnoaralnTcs

1) rpo3AbEBUAHBIMU CKOIIJICHUSMH

2) HeTIPaBUWILHBIMHU CKOTUICHHSIMU

3) nenoykamu

4) OMMHOYHO

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

3)(pu3nonornueckux CBOMCTB

4)ceposIOrM4eCKUuX CBOMCTB

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

1)3BOIIOLMOHHOrO POACTBA U TEHETUYECKUX ITPU3HAKOB

2)TOABKO MOP(OJOTUYECKUX CBONCTB

3)TONbKO (PU3HOTOTUUECKUX CBOMCTB

4)COBOKYMHOCTH (PEHOTUIUYECKUX MPU3HAKOB

8 IIpoxapuoTHyeckme KJIETKHU, B OTJIMYHE OT 3YKAPHUOTHYECKHUX, JINIIEHbI:
1)sinpa

2)IUTOTIa3MbI

3)uuroruiazMaTiyecKon MeMOpaHbl

4)pudocom

9 ITo nyiMHE BOJIHBI M THILY MCIIOJIb3yEeMOI'0 M3JIy4eHHsI COBPeMEHHbI¢ MUKPO-
CKOIIBI IeJISITCH Ha:

1 )cBETOBBIE U NEKTPOHHBIE

2)CBETOBBIE U TEMHOIIOJIbHBIE

3)}a30BOKOHTPACTHBIC M TEMHOTIOJIBbHBIC

4)>71eKTPOHHBIE U MEXaHUYECKUE

10 ®a30B0-KOHTpPACTHASI MUKPOCKOIIMSI OCHOBAHA HA:

1) yMeHbIIIEeHUM MTHTEHCUBHOCTH OCBEILICHHUS Mpenapara 3a C4eT OMyCKaHus
KOHJIEHCOpA U CY>KEeHHUsI Thadparmsl

2) npeBpalieHuu ONTHYECKUMU CPEeACTBAMU (Ppa30BBIX KOJeOaHUM B
aMILTUTYAHBIC

3)oTcedueHnH MPOXOAAIIETO CBETA U BU3YATIN3alUi OOBEKTOB B PACCESTHHBIX
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Jay4dax
4)nosisipu3alivy JBYX JIydei BO B3aUMHO MEPIEHANKYIISIPHBIX MJIOCKOCTIX
11 TemHONOJIbHASI MUKPOCKOIIUSI OCHOBAHA HA:

1) cnocoOHOCTH HEKOTOPBIX BEUIECTB M3JIy4aTh CBET MPU BO3JCHCTBUH
KOPOTKOBOJIHOBOT'O U3TyYEHHUS

2) yMEHBUICHUY UHTEHCUBHOCTHU OCBEIICHHMS MPENapaTa 3a CYET OIyCKaHUs
KOHJICHCOpA U CY>KEeHHUsI ThadparmMsl

3)npeBpalieHlu ONTUYECKUMHU CpeAcTBaMu (ha30BbIX KOJIeOaHUM B
aMILUTUTYAHBIC

4)oTceyeHUU MPOXOIAIIETO CBETA U BU3yalIU3allui OOBEKTOB B PACCESHHBIX
Jy4dax

12 JIromuHeceHTHASI MUKPOCKOIUS OCHOBAHA HA:

1) crtoCOOHOCTH HEKOTOPBIX BEIIECTB U3JIy4aTh CBET MPU BO3ICUCTBUU
KOPOTKOBOJIHOBOT'O U3TyYEHUS

2) npeBpalieHu ONTUYECKUMH CPEACTBaMU (Da30BBIX KOJIEOAHUI B
aMILTUTYAHBIC

3)oTceueHnH MPOXOASAIIEr0 CBETa U BU3YyaIU3alUud OOBEKTOB B PACCESIHHBIX
Jy4yax

4)nonsipu3aluuy ABYX Jydeld BO B3aUMHO MEPIEHIUKYISIPHBIX TUIOCKOCTAX
13 CTaduI0KOKKH pacnoaaranTcs

1 )onuHOUHOE, GECTIOPSAA0YHO

2)IIETOYKOM

3)B BuE MTakeToB 110 8-16

4)B BUJIE «BUHOTPAIHON TPO3IN»

14 Pobept Kox oTKpbLI

1)OTKpBUT IPUPOTY OpOKEHUS

2)oayyuia BaKUIMHY IPOTUB OElIeHCTBA

3)OTKpbLT BO30OYyAUTENS TyOepKyJie3a

4)n0ay4Yns BakIIMHY TPOTUB CUOUPCKOM SI3BBI

15 N.1. MeYHHKOB OTKPBLI

1)oTKpBUT TpUpPOAY OpOKEHUS

2)OTKpBLUT BO30OyIuTENs TyOepKYyIie3a

3)co3nan garouuTapHyro TEOPUI0 UMMYHUTETA

4)BBen B 1a0OPATOPHYIO MPAKTUKY MUTATEIbHBIC CPEJIbI

16 Han6osb1iee KOJIM4€CTBO BOAbI B 0aKTEePUAX HAXOAUTCH B:

1) nonHo# Qpaxiuu

2) kpuctauaeckoi popme

3) cBoOOTHOM BHU/IE

4) CBSI3M C KOJJIOMAAMHU

17 y rpamoTpunaTeJbHbIX OaKkTepuil 00Jiee BbIPAKEH

1) nunononucaxapuIHbIA KOMIOHEHT KJIETOYHOW CTEHKH

2) JIUTMONPOTEUHOBBI KOMIIOHEHT KJIETOYHOU CTCHKU

3) MypeHHOBBI KOMIIOHEHT KJIETOYHOW CTEHKU

4) dbochoaunuIHbI KOMIIOHEHT KJIETOYHOU CTEHKHU

18 O0s13aTeILHOM CTPYKTYPOil 0aAKTEPUAIBbHON KJIETKH ABJIACTCS

1) dumOpun
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2) cnopa
3) HyKJIeou T
4) 3epHa BOJIOTHHA

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

2) KpacHbI! 1IBET

3) JKenThIi 1IBET

4)MeTaxpoMaTHIECKU
20 Cnoco0cTBYET CIIOPO0OPA30BAHUIO

1) HeOCTaTOK MUTATEIBHBIX BEIIECTB
2) HaKOIJIEHHE MTPOYKTOB 0OMEeHa
3) U3MEHEHHE PH
4) Bce mepeyuciIeHHoe
21 1-¢popmbl OakTepuii 00pa3yrOTCH MOA BJAUSIHUEM

1) aHTHOMOTHUKOB
2) KUCTIOT
3) HarpeBaHus
4) oXJTaKACHUS
22 Oopa3youiasics Npy Criopoodpa3oBaHUM JUNMKAJIMHOBAs KUCJI0Ta O0HAPY-
JKMBAaETCH

1) B KOpTEKCE CIIOp
2) mpoTOILIACTE CIOP
3) crioporuiazme
4) aK30CcTIOpUYME
23 OcHOBHOI PyHKIIHEH KANCYJIbI 0aKTepHil ABJISIETCH:
1) 3amuTa OT aronuTo3a U aHTUTEI000PA30BAHUS
2) y4acTue B IeJICHUU
3) 3amuTa OT XUMHUYECKHUX BO3AEHCTBUM
4) 3ammTa OT KosieOaHul TeMIiepaTyphbl
24 OcHoBHAast PyHKUMS HUTOIIA3MATHYECCKOH MeMOPaHBI
1) o6pazoBaHye META0OIUTOB
2) oOpa3oBaHUE TOKCUHOB
3) y4acTue B IbIXaHUU
4) yyactue B MUTaHUU
25 JIois oKpacKu Mo MeToAy rpamMa MCIOJIb3YHOT

1) Be3yBuH
2) 5% pacTBOp CEPHOI KUCIOTHI
3) redmman- GUOICTOBBIMI
4) xap6010BbIN HyKCHH
26 BemecTBo KamncyJbl 0aKkTepuid MpeaCcTaBJIeHO:

1) rukonenTuaOM
2) MyKOIIPOTEMHOM
3) MypaMHJITUNIENTUAOM
4) MmyKomnonucaxapuiaom
27 I'nuxaHOBbBIE LENU KICTOYHON CTEHKH 0aAKTepHuil NpeacTaBJIeHbI
1) menTuaamu A-aJaHUHOM U JI- TIIyTAMUHOBOM KHUCIOTON
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2) n-aleTWITTIOKO3aMUHOM M N-alleTUJIMYPaMOBOU KUCIOTOM
3) IMIUKaIUHOBOM KUCIOTOM

4) TrMTUKOT€HOM

28 HoaBuxHOCTH OaKkTepHii 00ecneuynBaeTcs

1) BpanieHueM KI'yTUKOB

2) IBUKEHUEM PECHUUEK

3) nBrwxeHueM GumOopuit

4) cokpanieHueM KIETOUYHON CTEHKU

TecroBble 3a1aHud 110 TeMe «Bupycol u gparm»
1. Bupychl ObLJIM OTKPBITHI
A) ©. [I’Opennem
0) 2.0. JIxennepom
B) JI.1. iBanOBCKUM
r) JI. [Tactepom
2. bakrepuodaru oTKpbLIH
a) ®@. JIepdnep u I1. Dpomm
0) ®@. Tyopt u ®. JI’'Opemib
B) U.-C. bax u ®@. Mennenbcon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychbl CUMTAIOT *KUBBIMH CYIIECTBAMH, TAK KAK OHH
a) oOpa3oBaHbl OeJIKaMU U HYKJICHHOBBIMU
0) crocOOHBI B3aMMO/ICHCTBOBAThH C KIIETOYHBIMU
B) UMEIOT YIOPSIIOYEHHYIO CTPYKTYPY U CUMMETPHUIO
KHCJIOTaMU
') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,
MeMOpaHaMH Y MPOHUKATh B KJIETKUA O0JaJaroT HACIEACTBEHHOCTHIO U U3MEHUYMBO-
CTBIO
4. Ilokosimasicss popmMa BUPYCa BHE KJIETKH X03IMHA 3TO
a) BUPOU/I
0) npuoH
B) Karcus
T') BUPUOH
5. Bupyc Mmo3au4Hoii 00J1e3HH Ta0aka MMeeT CHMMETPHIO
a) CIUpPaIbHYIO
0) UKOCadPUUECKYIO
B) CJIOKHYIO
I') KyOMUYecKyIo
6. baktepuogar T4 4yesioBeka uMeeT CUMMETPHIO
a) CIUPaIbHYIO
0) UKOCAdAPUUECKYIO
B) CJIOKHYIO
') KyOM4YecKylo
7. Komnieke Kancuaa 1 BUPYCHOM HYKJIEHHOBOM KUCJI0ThI Ha3bIBACTCH
a) CyImepKarcu/
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0) HyKJICOKaIICU/T

B) Karicomep

I') IPOTOMEpP

8. Hapy:kublii 0e/IKOBBII CJ10ii BUPYCOB 3TO

a) MerioMep

0) Kop

B) TPAHCKPUNT

T') Karcu/1

9. YHUKAQJIbHBIM (DEPMEHTOM PETPOBUPYCOB SIBJISIETCS

a) puboHyKJIea3a

0) oOpaTHas TpaHCKpHUIITa3a

B) perinKas3a

I') IPOTEUHKWHA3a

10. IIpaBuiIbHAS NMOCJIEI0BATEJIBHOCTH ITANIOB OHTOI€He3a BUpYyca:

a) ajcopOIus — MPOHMKHOBEHHE B KIETKY — TPAHCJIOKAIMS — PEIUTHKAIHs, pe-
IPOAYKIHS — cOOpKa BUPYCHBIX YACTHII U CO3PEBAHHE

0) aagcopOuMsT — TPAaHCIOKALMS — NPOHUKHOBEHHE B KIETKY — pEIUIMKalus, pe-
IPOAYKIHSI — cOOpKa BUPYCHBIX YaCTHUIl U CO3PEBAHUE

B) TpaHCIOKAIUs — aAcopOIusi — MPOHUKHOBEHUE B KJIETKY — PEIUIMKAIHS, pe-
IPOAYKIHSI — cOOpKa BUPYCHBIX YaCTULl U CO3PEBAHNE

I') IPOHUKHOBEHHE B KJIETKY — aJICOPOLMS — pEIUTMKAIIKs, PEIPOAYKIUs — TpaHC-
JoKalusi — cOOpKa BUPYCHBIX YaCTHUILl U CO3PEBAaHUE

11. BuauMbpIMH NPOSIBJIEHUSAMH JIeCTBUSI BUPYCOB HAa KJETOYHbIE KYJIbTYPbI
SIBJISIIOTCS

a) LI, PTA

0) GstKko0Opa3zoBaHUe

B) BHYTPHUKJICTOYHBIC BKIIOUCHUS

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

12. Penuinkanusi BUpyca 310

a) CUHTE3 JOYEPHUX HYKJICHHOBBIX KHCIIOT

0) cuHTE3 OEIKOBBIX MOJIEKYII

B) OCBOOOXKICHHE OT OEIKOBOI 000JIOUKH

r) cunte3 MPHK na marpunie JIHK nian PHK

13. IIpu penpoayxkuuu PHK(+) BUpycoB oTCyTCTBYET CTAAUA

a) TPAHCKPUIILIHS

0) perTuKaus

B) TPAHCIISALIMS

') HHKaICUANPOBaHUE

14. PHK(-) Bupychl 00513aTe/ILHO coaep:kaT gepMeHT

a) JAHK-3aBucumyro PHK-nonumepasy

0) SHIIOHYKJIea3y

B) TPAHCKPUNTA3y

r) PHK-3aBucumyro JIHK-nonumepasy

15. IlpaBuiibHasi MOCJIEA0BATENBHOCTD ITANOB cTaHAApPTHOrO nukJia IIP:

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

B) nenarypauus JHK npu 90-95°C — snonranus uenu JAHK npu 70-75°C — omxur
npaitmepos npu 40-60°C

r) nenarypauus JJHK opu 90-95°C — omxur npaitmepos npu 40-60°C — 3ioHTranus
uernu JJHK mipu 70-75°C

16. bakrepuodaru oTKpbLIN

a) ®@. JIepdaep u I1. dpom

0) ®@. Tyopt u ®@. JI’'Opemib

B) JIx. /1. Yorcon u ®@. Kpuk

r) ®@. XKako6 u XK. MoHo

17. Bupychbl ’KMBOTHBIX OTKPbLIH

a) ®@. JIepdaep u I1. dpom

0) ®@. Tyopt u ®. JI’'Opemib

B) JIx. JI. Yorcon u @. Kpuk

r) ®@. XKako6 u XK. Mono

18. Bupychl yes10BeKka BliepBbie OTKPbLI

a) E. Kacniepcku

0) Ix. Makadpu

B) Y. Puun

r) ®. Kosn

19. Bupychl cYMTAIOT )KUBBIMH CYIIECTBAMHU, TAK KAK OHH

a) oOpa3oBaHbl OeJIKaMU U HYKJICMHOBBIMHU

0) cmocoOHBI B3aUMOACHCTBOBATh C KJIIETOYHBIMHU

B) UIMEIOT YIOPSAJOUYEHHYIO CTPYKTYPY U CUMMETPHIO

KHUCIIOTaMU

') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,

MeMOpaHamMHu U MPOHUKATh B KJIETKU 00JaJar0T HACIEACTBEHHOCTHIO U M3MEHYUBO-
CTBIO

20. Hapy»Hble BBIPOCTHI KAIICOMEPOB HA3bIBAKOTCH

a) MerIoMepbl

0) mpoToMepsl

B) IIPUOHBI

r) paniMepsbl

21. Bupyc mo3anuHoi 00J1e3HN Tadaka UMeeT CHMMETPHUIO

a) CIUpPaIbHYIO

0) UKOCadPUUECKYIO

B) CJIOKHYIO

I') KyOMUYecKyIo

22. KoMIuieke Kancuaa i BUPYCHOM HYKJIEHHOBOH KHCJI0ThI HA3bIBACTCSH
a) CyIepKarcu/I

0) HyKJICOKAIICU/T

B) Karicomep

I') IPOTOMEP

23. JInopunausanus — 310
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a) pa3pyllieHre 3apaKEHHOW KJIETKU B PE3yJIbTaTe BbIXOAAa BUPYCHOTO MOTOMCTBA BO
BHEIIHIOIO Cpelly

0) ycuIeHHOE CITIOHOOTAETICHHUE Y )KUBOTHBIX, OOJIbHBIX OCIIEHCTBOM

B) KOHCEpBAallMsl BUPYCCOJEPXKAIIET0 MaTepuana MyTeM BBICYLIMBAHUS B 3aMOpO-
KEHHOM COCTOSTHUH B YCJIIOBUSAX BaKyyMa

r) 00pa3oBaHNe TUTAHTCKUX MHOTOSIZICPHBIX KJIETOK B KYJIbTYpe KIETOK, 3apaKeHHBIX
BUPYCOM

24. HapyxHblid 0€JIKOBBIH CJI0ii BUPYCOB — 3TO

a) MerIoMep

0) Kop

B) TPAHCKPUIT

T') Karcu/I

25. YaukajabHbIM (pepMEeHTOM PeTPOBHPYCOB SIBJISCTCH

a) puboHyKJIea3a

0) oOpaTHasi TpaHCKpUITa3a

B) peIuInKa3a

') IPOTEMHKUHA3a

TeopeTquCRaﬂ KOHTPOJIbHasA paﬁoTa no teMe: «IlurarejbHbIE Cpeabl 1 ME€TO-
Abl CTEPUIIH3 AL

Buaer Ne 1
l. [loueMy HaTypajbHblE CpeAbl MaJONPUTOAHBI JJI WU3Y4YeHHs] (U3UOJIOTUU
MUKpPOOPraHU3MOB?
2. Kak nonpa3zaenstorcs nuraTenbHble Cpelibl M0 (PU3NIECKOMY COCTOSIHUIO (KOH-
CUCTEHITUN)?
3. C kaxoii 1eiabl0 B MUKPOOMOJIOTHYECKON MPAKTUKE UCIIOJB3YIOTCS DJIEKTUBHbBIE
cpenst?
4. KakuM crocoOoM M mpu KakoM peKMME CTEPHIIM3YIOT JIaDOPATOPHYIO CTEK-
JsiHHYO0 nocyny (yamku [letpu, nunerku)?
3. Kaxoit MeToa mpyUMEHSIOT B MUILEBOM MPOMBIIIIIEHHOCTH AJi1 00pabOTKH Mpo-

AYKTOB, TCPAIOMIUX IIPU KUIITYCHHUU ITMTATCIIbHBIC BKYCOBEIC cBoicTBa’?

Buuer Ne 2
l. Kaxkune o coctaBy cpebl UCTIONIB3YIOTCS ISl MOTYYEHUS MPOAYKTOB KU3HEIE-
ATETLHOCTH MUKPOOPTaHU3MOB (BUTAMUHOB, aHTUOMOTUKOB U JIp.)?
2. Kakne 1no KOHCHCTEHIIMM NMUTATEIbHbIE CPEAbl UCIOIB3YIOT I HAKOILICHHUS
OroMacchl MUKPOOPTaHU3MOB?
3. J1J1st 4ero B MEKPOOMOJIOTHYECKOM MPAKTUKE UCTIONIB3YIOT TUIOTHBIE CPEIbl?
4. [Tepeuncnure METOIBI TEPMUYECKON CTEPUIU3ALIIN?
5. B kakoM ciydae st CTEpUIIA3ALMA TATATEIIBHBIX CPEN MIPUMEHSIOT METOI XO-
JIOAHOM CTepUIIU3aLu?

buser Ne 3
I. Kakune mo coctaBy cpeabl HCHOJB3YIOTCS MJi M3y4eHHs OOMEHa BEIIECTB
MHKPOOPraHU3MOB?
2. Yrto npencrapisieT coOoi arap-arap 1o XMuMU4eCKOMY COCTaBy?
3. J171st 4ero B MEKpOOHOJIOTHYECKON MPAKTHKE UCTIOJIB3YIOTCS KUIKUE CPEIbI?
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4. Criocobna u macTepu3aiys 00ecTeunTh CTepuIbHOCTh Matepuana? [louemy?
5. Kakum crmocoOoM OOBIYHO CTEPUIM3YIOT MHUKPOOHOJOTHICCKUE TTETIIH, UIJIbI,
METAJTNYCCKHUE MMHIETHI U Jp.?

Buaer Ne 4
l. K kakum no cocraBy cpeaam otHocutcss MITA (Msico-nenToHHbIN arap)?
2. Kakue no KOHCHCTEHLIMHM NMHUTATENbHBIE CPEbl UCIONB3YIOT IS BBIACICHUS
YHUCTBIX KyIbTYp?
3. UYrto Takoe dpiamOupoBanue?
4. Kakumu cioco6amu npoBOAUTCS XOIOAHASI CTEPHIIN3ALINA?
5. Kakoii metop crepunuzanuu HanboJiee HaJEKEH M LIIMPOKO HCIOJIB3YETCS B
71a00paToOpHO pakTuKe?
Buier Ne 5
l. Kak nogpasnenstorcss nuTaTeabHble CPEIbl 110 COCTaBy?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCS JUIsl BBIPAIIMBAHHUS MUKPOOPTaHU3-
MOB, UCIIOJIB3YIOIIUX OpraHudeckue (hopmsl azora?
3. Kakue ymioTHUTENH UCTIOIB3YIOT ISl IPUTOTOBIICHUS IJIOTHBIX Cpen?
4. UeMm crepunmzanus OTIIMYAETCS OT MACTEPU3ALINU?
5. Kak cTepuin3yroT nuTaTesbHble CPebl U BOLY ISl pa3BeIeHUN?

CuryanuoHHble 3a1a41

OTHoOlIeHNe K KHUCJOTHOCTH cpenabl. [Ipobnemuast cutyauus: B MupoBoM
OKeaHe M Ha OO0JbIlIeH YacTH CyIIM KOHLIEHTpAIHs BOJIOPOAHBIX HOHOB MOIEPKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMalla3oHe, ONTUMAIBbHOM JJIs pocTa OOJIBIIMHCTBA POKa-
pHUOT, MPEANOYUTAONIUX HEHUTpaibHble WM ciadolienoynble ycnoBusi. OnHako cy-
LIECTBYIOT TOPSIYME KUCIIbIE UCTOUYHUKH M MOYBBI, pH KOTOPBIX MOXKET JocTurath 1.
W3 »Tx Mect ObUIH BBIJCJICHBI OaKTepUH, SBJSIONINECS OJTHOBPEMEHHO TepModuia-
MU 1 atugodpmiaMu. C Apyroit CTOpOHBI, B IPUPOJIE€ BCTPEUAIOTCS LIEJIOUHBIE TOYBBI,
o3epa ¥ uctouHuku, pH kotopeix 8 — 11. 13 Takux MecT BbIJENEHbI OaKTepUU, SABIIS-
IOIKECs anKanopuiIaMH.

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

3amgaua Ne 2. M3mepenns BHyTpukieTOUHOTO pH, nmpoBeneHHoe y npencraBu-
TeJeil TPy OOJUraTHBIX alua0- U alKalo(HUIOB, MOKA3bIBAIOT, YTO OH HE COOTBET-
cTByeT pH BHemHel cpeqpl. Y BceX M3BECTHBIX alUA0(PHIOB 3HAYEHHE BHYTPHUKIIC-
touHoro pH nognepxuBaercsa okosuo 6,5, y HeUtpopuioB — 7,5, y ankanopuaoB — He
BbIle 9,5. HazoBuTe MexaHU3MbI MPOKAPUOT, KOTOPbIE MOAECPKUBAIOT CTAOUIBHOE
BHYTPHUKJIETOUHOE 3HaueHue pH

Bausinne temneparypsl Ha 0akTepuu. [IpoGiemHast cuTyanus: TeMieparyp-
HBIC YCIIOBUS B Orochepe 10cTaTouHo pasHOo0Opa3Hbl. [10 OTHOIIIEHUIO K TeMITepaTy-
pe Kak K 3KOJOrH4eckoMy (hakTopy Bce M3BECTHbIE OAKTEpUHU MOAPA3IEISAIOTCS HA
TP TpynIbl (ICUXPOPuUiIbl, ME30PUIbI, TEPMOPUIBI), OTIUYAIOLIUECS TeMIEpaTyp-
HBIM JIMaIlla30HOM, B KOTOPOM BO3MOKEH POCT, a TaK)Ke ONTUMaJIbHBIMH TEMIIEpaTy-
pamu pocra.

3anaya Ne 1. O0bsicHuTEe, UeM 00yCIIOBIEHA CIOCOOHOCTh ICUXPO(UIIOB PACTH
B YCIIOBUSIX HU3KUX TEMIIEPATYP, & TEPMOPHUIIOB — IPU BBICOKUX TEMIIEpaTypax.
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3amaua Ne 2 (yueOHO-uccnenoBaTenbekas padora) [loctaBpTe 3KCIEpUMEHT, C
MOMOIIBI0O KOTOPOT'O MOKHO BBISICHUTH ONTHUMAJIbHBIE TEMIIEPATYPHbBIC YCIOBUS MJIS
pocTa OIpeAeNIeHHOTO BUa OaKTepuil.

Biausinue u3inydyenuss Ha 6akTepuu. [IpobreMHas cutyarus: Bce KUBBIC Op-
TaHU3MBI, B TOM YHCJIC U 0aKTepUHU, HAXOIATCS MO BO3ICHCTBUEM Pa3HBIX BUJIOB W3-
ay4yeHusi. OnHako 3¢ (GeKThl, BbI3bIBAEMbIE 00TydeHHEM OaKTepHil, pa3TUYHbI B 3aBU-
CUMOCTH OT JJIMHBI BOJIHBI U3ITyU€HHUSI, €0 JI03bI ¥ BUAa OAKTEpHil, MOJBEPTatOIINXCS
obmydenuto. KoporkoosiHoBoe uznyuenue (220 — 300 HM) oTpUIIaTeIbHO JEHCTBYET
Ha Oaktepuu. M3nyuenune B obnactu aiuH BoH oT 300 mo 1100 HM obecrieunBaeT
BO3MOYKHOCTh CYIIECTBOBAHUS OJHUX OaKTepuil U O€3pa3InvHoO JIs IPYTUX.

3amaya Ne 1. OOBACHUTH paziuyusi B BO3JCHCTBUU HA OAKTEPUM U3ITYUEHUH C
PAa3HOM JUIMHOW BOJIHBI.

3amgada Ne 2. Ilpennokute criocoObl UCTOJIb30BaHuS Y D-1Tydeil, OCHOBaHHBIE
Ha MEXaHU3ME UX JEHCTBUS HA OAKTEPUH.

3amgada Ne 3 (yueOHo-uccienoBaTenbckas padbora) [loctaBpTe SKCIEPUMEHT, C
MIOMOILIbI0 KOTOPOTO MOXHO JI0Ka3aTh ryouTenbHoe nerictBue Y d-mydeil Ha OakTe-
pumn.

3agaua No 4. @oTOCUHTE3, CONMPOBOXKAAOIINICA BbIAeIeHHEM O2 , CBOMCTBEH-
HBI BCEM 3YKapHOTHBIM OpraHvM3MaM U JIByM Ipynnam 3yoakTepuil (iuaHoOakTepu-
M M TIpoxjopoduTam), Bo3MoxkeH B nuanazone ot 300 mo 750 um. Jlnsa sybakrepui,
CHOCOOHBIX K OCYHIIECTBIICHUIO OECKUCIOPOAHOrO (POTOCHHTE3a, MANa3oH H3Iyde-
HUH, 00ecreuynBaMUX (HOTOCUHTETUYECKYIO AKTUBHOCTD, YBEJIIMUUBAETCSI B CTOPOHY
0onee nuHHBIX BOJH — 70 1100 HM. UeM oOyciioBlieHa pa3HUIa B CIIEKTpax MOTJI0-
nieHua? CyllecTBYeT JiU CBSA3b MEXKAY CABUTOM CIEKTPA MOTJIOIIEHUS B IJIMHHOBOJI-
HOBYIO 00JIaCTh U OTCYTCTBUEM BbiiesieHus O2 ripu (OTOCUHTE3€E ITOTO TUTA?

3amaga Ne 5. M3BecTHO, 4TO MHOTHE OaKTEpHH, HE HYXIAIOIIHECS B OCBEIIC-
HUU ¥ XOPOIIO PacTyllre B TEMHOTE, MPU POCTE HA CBETY 0Opa3yloT MUTMEHTHI (B
OCHOBHOM EJThI€, OpaHkeBble, KpacHble). [louemy 3to mpoucxonut? Kak mocra-
BUTh SKCIIEPUMEHT, WILTIOCTPUPYIOLINH 3Ty 3a1a4y?

OTtHomenne 0aktepuii K moJiekyasspaomy O: IIpobGneMHas cuTyarus: Bce
CYILIECTBYIOILME HA 3eMJie MPOKAPHOTHI, AaKe CTPOTHE aHa’poObl, B mpucyTcTBUH O,
€ro MorjowarT. Pe3yapTaT Takoro B3aUMOJEHCTBUS Pa3iuveH: a3poObl COCOOHBI
CYIIIECTBOBATH B MpUCYTCTBUU O,, a aHadpOObI MOTHOATOT.

3amauya Ne 1. OObsiICHUTE Pa3IMYHOE OTHOIICHUE MPOKAPUOT K 3TOMY IKOJIOTU-
yeckomy (pakTopy.
3amaua Ne 2 (yueOHO-UccreoBaTeNbCckas pabora) Beiaenuts U3 mpupoIHbIX Cyo-
CTpaToB (HAIPUMED, U3 MMOYBBI) a3pOObI 1 aHAIPOOBI, YIUTHIBAST MX OCOOCHHOCTH.

Bonpocsl k ycTHOMY onpocy no teMe: «BiusHue BHeIIHUX (paKkTOpPOB
cpelbl HA MUKPOOPTaHU3MbI. JKOJOTMsI MUKPOOPraHu3mMoB. MeTa0do0/im3M MUK-

POOPraHU3MOB».

1. Kaxue criocoObl nuTaHus XapakTepHBI 11 MUKPOOPTaHU3MOB?

2. K xakomy kmnaccy pepMeHTOB OTHOCSTCS 3K30(hepMEHTHI?

3. Kaxkast u3 opranesi ciry>kMUT CTPOTMM KOHTPOJIEPOM MPHU MOCTYIIJIEHUU NTUTAa-

TCJIIBHBIX BCIICCTB B KJ'ICTKY?
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4. OxapakTepu3yiTe BO3MOXKHBIE CITOCOOBI TPAHCTIOPTA MUTATEIHHBIX BEIIECTB B

KIICTKY.
5. Kaxkue cnienuduaeckue TpaHCIIOPTHBIE MEXaHU3MBI pa0OTaIOT IIPH IMEPEHOCE
yepe3 MEMOpaHy MTUTATEIHHBIX BEIIECTB?

6. Ha yem ocHOBaHa Ki1acCH(pUKAIHMS MEKPOOPTaHU3MOB 110 THUITY TTUTAHUS?

7. Kaxkoit ICTOYHUK yTiIepo/ia NCITOIB3YIOT aBTOTPO(MHBIE U TeTepOTPODHBIC
MUKPOOPTaHU3MBI?

8. HazoBuTe BO3MOXHBIC HCTOYHUKHU YHEPTUH, UCTIOIB3YEMbIE MUKPOOPTaHU3-
Mamu?

9 Yrto Takoe XeMOCHHTE3?

10. Kakme MEUKpPOOPTaHU3MBI OTHOCSITCS K XeMOOpTaHoreTepoTpodam?
11. Kak BIaXHOCTb Cpebl BIUSET HA KU3HEAECATEIbHOCTh MUKPOOPTaHU3MOB?
12.  Ilpm Kakux 3HAYEHUSAX AKTUBHOCTH BOJIBI MUKPOOPIaHU3MbI HE Pa3BUBAIOTCSA?
13. Ha kakue rpyImiisl pa3ieisstoT MUKPOOPTaHU3MBI 110 OTHOLIEHHUIO K TEMIIEpaTy-
pe?
14.  OcobGeHHOCTH NCUXPOPUIBHBIX U TEPMOPUIBLHBIX MUKPOOPTaHU3MOB.
15. [laiiTe XapaKTepUCTUKY HEUTPOPUIBHBIM, AlUAOPHIBHBIM U aTKATOPUIbHBIM
MUKpPOOpPTraHU3MaM.
16.  Poxnp xuciopoaa ais KU3HEAEATEIbHOCTH Pa3IMYHbIX MUKPOOPTraHU3MOB. {7
KaKiX OaKTepuil KUCIOPOJ TOKCHUYEH?
17.  Yro Takoe aHTHOMOTUKHU? VX BiMsHME HA pa3nuyHble (PU3HOIOTHUECKHE
IpyIIbl MUKPOOPTaHU3MOB.
18. B uewm 3akiroyaeTcs JeHCTBUE YIbTPapuOIETOBOrO U APYTUX BUIOB U3ITyUe-
HUS Ha MUKPOOPTaHU3MBbI?
19. HazoBute u oxapakTepu3yiTe OCHOBHbIE ()OPMbI B3aMMOOTHOIIIEHUI MUKPO-
OpraHU3MOB.
20. Kakwue ciocoObl TUTaHUSI XapaKTEPHBI I MUKPOOPTaHU3MOB?
21. CpaBHuTe mapameTpbl MPOIECCOB MACCUBHOM U o0JeryeHHo nuddy3uu.
22.  KakoBblI MEXaHU3MBI «IIEPBUYHOTO» U «BTOPUYHOIO» TPAHCIIOPTA BEIIECTB B
OaKTepHaIbHYIO KIETKY?
23. Yo takoe pepMeHTHI? OXapaKTepu3ynuTe ux.
24. Yrto Takoe BHEKJIETOYHOE MUTAHUE Y OaKTepuii?
25. Ha3sgarb knaccsl (PEpMEHTOB U 1aTh UX XapaKTEPUCTHUKY.
26. CKOJBKO CyUIECTBYET THIOB MMUTAaHUS Y OaKTepuid?
27. UYto Takoe OKCUTEHHBIN M aHOKCUTECHHBIN THT ()OTOCUHTE3a Y ITpoKaproTa’?
28. UYto Takoe XeMOCUHTE3?
29. KakoBbl UIIEBbIE MOTPEOHOCTH MUKPOOPTAaHU3MOB?
30. OTHOHIEHHE MUKPOOPTaHU3MOB K KUCIOPOAY.
31. OTHoOmIEHHE MUKPOOPTraHU3MOB K TEMIIEpaType.

Bonpocsl k ycTHOMY onpocy o pasaeiny 4 «OCHOBbI HMMYHOJIOTHM.
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Tema 8. OcHoBbI yueHusi 00 nHpexunu. UMMyHHTET 1 MMMYHHasl CHCTe-
Ma

1. Posb MUKPOOPraHU3MOB B BOZHUKHOBEHUH M Pa3BUTUU MHPEKIIUU.
2.  Tponusm mukpoopranusMos. [laTorennocts. BupyneHntHocTs. Enquauie! ee
U3MEPEHUSL.
3.  @akTopbl yCUIIEHHUS, OCIA0JIECHUS BUPYJIEHTHOCTH. TOKCUT€HHOCTh, HHBA3HB-
HOCTb.
4. Ilytu u cnocoObl BOSHUKHOBEHHUS, PACIIPEACIICHNS U JOKAIU3alu1 aTOT€H-
HBIX MUKPOOPTraHU3MOB B MAaKpOOPIraHU3ME.
5. Ponb Makpoopranusma M yCJIOBUM BHELIHEHN Cpelibl B BOSBHUKHOBEHUH U pa3BU-
TUU UHPEKIIMOHHOTO TIpoIIecca.
6. Buasl ummynutera. [lonarus "VMimmyHnHas cuctema", "Hecneruduaeckas u
cnenuduueckas 3aluTa opranuzma’.
7.  KneTouHslil U TyMOPAJIbHBI HMMYHUTETHI.
8.  Opranbl UMMYHHOU 3aIlIUTHI: TUMYC, (haOpuimeBa cymka, 1umMGoys3ibl,
CEJIE3€HKA, KOCTHBIN MO3T, KJIETKU UMMYHHOW CHCTEMBI.
9.  AHturensl, ux npupojaa. UMMyHOTII00yIMHBI, X KJIACChl, POJb B CO3JaHUN
MMMYHUTETA. B3auMOIENCTBUE aHTUTEH-AHTUTEIIO.

Tema 9. UmmyHoJsIoTHUYecKHe peakunu. MoJieKyasipHbIe METObI JUATHO-

cTukd. UMMyHONIpopUIAKTHKA U UMMYHOTEpPanus.
1. VMMyHOJIOrHYECKHE PEAKLMU: aJUIEPIUYECKUE, CEPOIOTMYECKUE
(arrmroTUHALMA, TPEUUNTUTAIIMN, CBSI3bIBAHUS KOMILIEMEHTA, METO/
(GyopecpyIoIuX aHTUTEN, UMMYHO(QEPMEHTHBIN aHAIN3, OJMMEpa3Has LienHas
peakius).
2.  HMMyHOOMarHOCTHKA.
3. HMmmyHoTepanus.
4. HmmyHompoduiiakTHKA.
Tema 10. Mukpoopranu3msl - BO30yauTe M 0allMIJIAPHBIX U KJIOCTPHU-
AHAJIbHBIX (CIIOPO00pPa3y0IINX) HH(PEeKIMOHHBIX 00J1e3Hell JKUBOTHBIX.

1. Bo30ymurenu cuOUpCcKoi s3Bbl, CTONOHAKA, 00TyIM3Ma, MOpP(hOIorus,
¢uznonorus Bo30yaAuTeNel, KyIbTUBUPOBAHUE, MATOT€HHOCTh, YCTOMUHUBOCTb,
METO/Ibl MUKPOOHOJIOTHYECKON, UMMYHOJIOTUYECKON AUATHOCTUKU U
npOPHUIIAKTUKY.
2.  Bos0ymurenu TyOepkyesa, Opyiesnsiesa, pOKy CBUHEH, TacTepesyie3a, dIepu-
X103a, CAIbMOHEJUIe30B, Mopdoorusi, GU3HoI0THs BO3OYAUTENICH,
KyJIbTUBHPOBAHHUE, MATOT€HHOCTb, YCTONUYNBOCTh, METOABI MUKPOOHOJIOTHYECKOH,
UMMYHOJIOTHYECKOW JUArHOCTUKH U POPUITAKTUKH.
3. BozOyautenu Tpuxodutun, MUKpOCIIOpUIUH, (haByca, acneprusuiesa, GpiaaTok-
CHKO03a, 0XpaTOKCHKO03a, Mopdosiorus, Gpu3noiorus Bo30yauTeneu,

36



KyJIbTUBUPOBAHUE, TATOTEHHOCTH, YCTOMUYUBOCTH, METOIbl MUKPOOHOJIOTUIECKOMH,
MMMYHOJIOTHYECKOW TUArHOCTUKHU U MPOPUIAKTUKH.
Pabouas terpans no aucuumiude b1.0.18 « Mukpoomno0orust ¢ 0CHOBAMH HM-
MYHOJIOTHUID)
1. PabGouas TeTpaap 115 npakTuyeckux 3aHATui o aucuuruimHe b1.0.18 «Muk-
pobuosoruss ¢ ocCHOoBaMU HMMMYyHosiorum»: M.: LlenTp omnepatuBHON mnonurpapuu
PI'AY-MCXA umenu K.A. Tumupsizena, 2026.

Pabouast TeTpazp SBIISIETCS HOBBIM BHJIOM y4€OHO-METOAUYECKOro rmocoous. [locooue
COJICPKUT HEOOXOJUMBIC MaTepUajbl MO HU3YYEHHUIO METOJIOB MHKPOOHOIOTHYECKUX
uccienoBanuii. Pabouas TeTpaab cocTaBiieHa B COOTBETCTBUU C MPOTPAMMOM JTUCITH-
wiHel b1.0.18 « MukpoOuonorus ¢ OCHOBaMH UMMYHOJIOTHI». YacTh 3aaHnii 1aHa
B BHJIC HEMBIX TAOJIUIT U CXEM, ITO3BOJISIONINX O0ECIICUNTh MTPOrPaMMHUPOBAHHBIN KOH-
TPOJIb 32 yCBOeHHEM Marepuaia. Kpome Toro, pabodyro TeTpaab CTYACHTH MOTYT HC-
M0JIb30BaTh B KAYECTBE TEPMHUHOJIOTHIECKOTO CclioBaps. B mocoOue BKIIOUYEHBI BOIIPO-
Chl CaMOKOHTpOJIs. Pabouast TeTpanp mpeaHazHayeHa JJisi CTYACHTOB, 00YYaronuxcs
o "arnpasyieHuto noarotoBku 05.03.04 I'mapomereoponorus, 35.03.04 ArpoHomus
19.03.01 buotexnonorus, 35.03.03 Arpoxumus u arponouBoBeaeHue, 06.03.01 buo-
norus, 35.03.05 CagoBoacTBo

Kpurepuu onenuBanusi padoueii Terpaau no JuCIHUIJINHE.
v' Ha «orim4HO» oOIlleHHBaeTcsi pabora, eciau: paboTa BEHINOJHEHA B 3aJaHHOE
BpEMs, CaMOCTOSITEIIBHO, C COOJIFOJICHHEM TIOCIEA0BATCIIBHOCTH, KAaueCTBEHHO W
TBOPYECKH; CTYACHT MPABUIHLHO BBITIOJHUI BCE YCIOBUS 3aaHus, 0€3 OMMOOK U HC-
IIPaBJICHUN.
v' Ha «xopo1o» orieHuBaeTcst paboTa, eciu: paboTa BBIIOJIHEHA ¢ COOIIOIEHUEM
MOCJIEIOBATEILHOCTH, TIPU BBIMOJHEHUN OTACIBHBIX YCIOBHUM JIOMYIIIEHBI HEOOIBIIIHE
OTKJIOHEHUS; €CJIM CTYJICHT JOIMYCTHJI HECYIIECTBEHHbIC OITMOKN WM CHIETIaHbl B pa-
00Te ucrpasiIcHUS.
v' OueHka «yJ0BIETBOPUTEILHOY» BBICTABIIACTCS, €CJIM: paboTa BEINOJIHEHA B 3a-
JTAHHOE BPEMS, CAMOCTOSITEIBLHO, HO OTICIBbHBIC YCIIOBHS 3aJaHUS BBITIOJIHEHBI C
omuOKkaMu; paboTa BHITIOJIHEHA HEOPEKHO WIIM HE 3aKOHUEHA B CPOK.
v OneHKa «HEYIOBIETBOPUTEILHO» BHICTABISAETCH, €CJIM: CTYJEHT CaMOCTOs-
TEJILHO HE CIPABUJIICS C YCIOBUSAMHM 3aJaHUS, MOCIEAOBATEILHOCTh BHITIOJHEHUS 3a-
JaHUsl HAPYIIICHA, TPU BBITOJHCHUH YCIOBUHN 3aIaHUs JOMYIIEHBI OOJBIINE OTKIIO-
HeHus, padoTa oopmIiieHa HEOPEKHO M MMEET HE3aBEPIIEHHBIN B, CTYJICHT TOJIb-
KO UMEET OYCHb cj1aboe MPEICTABICHUE O NUCIMIUIMHE W HEAOCTaTOYHO, WM BOOO-
IICc HE OCBOMJI YMEHUS TIPH PEIICHUN 3a/IaHHUS.
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6.2 IlpuMepHbBIi NepeYeHb BOMPOCOB K IK3aMeHY MO0 JUCIHUILINHE

1. Mopdonorus u kinaccudukanus MUIETUAIbLHbIX TPUOOB. Posib rpuboOB B mpH-
poJie, CENbCKOM XO3SIICTBE U MPOMBIIIEHHOCTH.

2. CouproBoe OpoxeHUE, XMMHU3M, BO30YIUTENN, OMOJOTUYECKOE U TMpaKTHUe-
CKO€ 3HAUYECHUE.

3. Mopdomorus u knaccudukarms apoxxkeii. Pons apoxokeit B mpupoje, celb-
CKOM XO3SIIICTBE U MIPOMBIIIIEHHOCTH.

4. BpoxxeHue MEKTUHOBBIX BEIIECTB, BO3OYIUTENN, XUMU3M. 3HAYEHUE B CEIlb-
CKOM XO3SIICTBE€ U MUILEBON MPOMBIIIIEHHOCTH.

5. AHa’poOHOE pa3iioKeHHE HEJITI0N03bI MUKPOOPTaHU3MaMHU.

6. buonornyeckast ¢ukcanus MOJEKYISIpHOTO a3oTta atMocdepbl. CuMOUOTHYE-
CKH€ a30T(PHUKCATOPHI.

7. buonoruveckas (ukcanus MOJEKyJIspHOro asora arMmocgepsl. HecumOuoTu-
YECKHUE a30T(PUKCATOPHI.

8. KayecTBEHHBII M KOJMYECTBEHHBIH COCTAB JMU(PUTHBIX MUKPOOPTaHU3MOB
IJI0JI0B ¥ OBOLIEH. PoJib 31in(HUTOB B )KU3HU PACTEHUN.

9. TexHuka IPUTrOTOBJICHUS] PUKCUPOBAHHOTO OKPAIIIEHHOTO MIpenapara.

10.AspobHoe apixanue. XUMHU3M Ipoliecca U UCIOJIb30BAHUE IHEPTUU MUKPOOP-
TaHU3MaMH.

11.'omoepMeHTaTUBHOE MOJIOUHOKHUCIIOE OpOXKEHUE, BO3OYAMTENH, XUMH3M,
3HAYCHUE B MUILIEBOU MPOMBIIIIICHHOCTH.

12.BnusiHiE BIAXXHOCTH CpPEllbl HA POCT MUKPOOPTaHU3MOB U PACIPOCTPAHECHUE
YX B IPUPOJIE. Y CTOMYMBOCTD K BBICYIIIMBAHUIO.

13.TIpouiecc aMmMoHU(PUKAIIMK OPTraHUYECKUX a30TCOACPIKAIIUX COCAUHEHUMN, -
HaMUKa Tpoliecca, BO3OyAUTENN, 3HAUCHUE NIl XPAHSHUS MUIIEBBIX MPOIYK-
TOB.

14.MacnsiHokucyi0e OpOKEeHHE, XUMHU3M, BO30YIUTEIIH.

15.Mopdonoruueckue 0coOeHHOCTH OaKTepuid: Karcyma, GuMOpun, MuiIu.

16.KryTHkn Kak JIOKOMOTOpPHBIE OpraHou bl 0aktepuil. CTpoeHHne, XUMUYECKHM
COCTaB.

17.Tunsl IUTaHUST MUKPOOPTAHU3MOB. XEeMOOPraHOTPO(DBI U UX POJIb B KPYTOBO-
pOTE BEILECTB.

18.YcBoeHHE MOJEKYISIPHOTO a30Ta MHUKPOOPraHU3MaMU: XMMH3M U 3HAUYCHUE
poI1iecca.

19.IIpucnocobneHuss MEKPOOPTAaHU3MOB K PA3JIMYHBIM YCIOBHSAM CpEIbl: Karcy-
J1a, CTIopa, KTyTHKH, CKOPOCTh PA3MHOKEHUS, aHTHOMOTUYECKAst aKTUBHOCT.

20.Tunel nuTaHUA MUKPOOPraHU3MOB. DOTOCUHTES.

21.Tunel nUTaHUSA MUKPOOPTaHU3MOB. XEMOCHUHTES.

22.Ponb TeMmmepaTypbl OKpYXarollel cpelbl s )KU3HEACSITEIbHOCTH MHUKPOOP-
TaHU3MOB.

23.3HavyeHue KUCIOTHOCTU CPEAbI ISl AKUZHEACATETbHOCTH MUKPOOPTaHU3MOB.

24.Ponb KUCIOpoAa Il KU3HEAEITETbHOCTH MUKPOOPTaHU3MOB.
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25./lelicTBre XUMUYECKHUX BELIECTB HA MUKPOOPTaHU3MBI.

26.CB0OOTHOXUBYIIIHE a30THUKCATOPHI, UX MOPGHO-PU3HOTOTHIECKIE OCOOCHHO-
CTH, 3HAYCHHE B IPUPO/IE.

27.[IBuxeHue, pocT U pa3MHOKeHue Oaktepuidl. CriocoObl KyIbTUBHPOBAHUS OakK-
TEPUH.

28.Uctopus MukpoOuosorun kak Hayku. Hayunas nestensHocTh JI. Ilactepa, P.
Koxa.

29.Y npTpacTpyKTypHBIE Pa3Inyus MPOKAPUOT U FYKAPHUOT.

30.3nauenne pador C. H. Bunorpaackoro u B. JI. OMmenstHCKOro Jjisi pa3BUTHS
mukpoouonoruu. Otkpertus J. Y. UBanosckoro u M. . Meunukosa.

31.IIponecc uutpudukanuu, BO30yauTenu, 3HaYCHHUE.

32.bpoxenue u apixanue. CX0JICTBA U pa3audus IPOIIECCOB.

33.CnopooOpa3oBanue y 6akTepuil, cTaquu 00pa30BaHMsI SHIOCIIOP.

34.CBoiicTBa MOJIOYHOKHUCIIBIX OAKTEPUid, yYaCTBYIOIIMX B MOJIYYEHUH CHIIOCA.

35.1IponroHOBOKHUCTOE OpOKEHUE, XUMU3M U BO30OYIUTENIH IIpoiiecca.

36.CpaBHUTENbHAS XapaKTEPUCTHKA a3pOOHOT0 U aHa3pPOOHOTO JbIXaHMUSL.

37.Cnoco0bl MOCTYIIIEHUS MUTATEIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

38.Turbl TpaHCIIOPTHBIX CUCTEM Y MUKPOOPTaHU3MOB.

39.0011as xapakTepucTUKa KpyroBopoTa a30Ta B MPUPO/IE.

40.0OcHOBHBIE TPUHIUIBI KJIAacCU(DUKAMU MPOKApUOT. EcTecTBEHHAass U UCKYC-
CTBEHHAsl CUCTEMAaTHKH.

41./lenenne BOAOPOCIEN HA DKOJIOTHYECKUE U TAKCOHOMUYECKHE rpynmsbl. [IpuH-
UMbl BBIJCJICHUS KU3HEHHBIX (JOPM U YPOBHHU LIUTOJIOTUYECKON M aHATOMO-
MOp(}OIOrMYecKOl OpraHr3aluy y MpeACTaBUTENCH X pa3HbIX OT/AEJIOB.

42.Ana’pobHoe npIxaHue. 3HaYEHUE HUTPATHOTO U CYJIb(ATHOTO ABIXaHUS B KPY-
TOBOPOTE a30Ta U CEPBHI.

43.Tunbl B3auMOAEHCTBUS MUKPOOPTAHU3MOB U PACTEHU.

44 1lurtomnasma 0akTepuanbHON KIETKU. bakTepranbHbIN TeHOM.

45.1lnazmuasl. [uTornasMaTuyeckue BKIIOYEHUS.

46.B3aMMOOTHOIIIEHHS] MUKPOOPTaHU3MOB MEXAYy COOON M BBICIIMMH OpraHU3-
Mamu. CUMOMO3, aHTarOHU3M U JIpyTrue (GOPMBI.

47.Pa3Mmepsl, GOpMBI U CTPYKTYpHAsI OpraHU3aIUs OaKTepUATIbHBIX KIIETOK.

48.1lpaBuna pabOTbl M TEXHUKH O€30MACHOCTU NpHU paboTe B MHUKPOOMOJIOTH-
Yyeckaou gaboparopum.

49.CetoBoii MHUKpockon (yCTpONCTBO, MpUHIMI padoTsl). IIpaBuna pabotel ¢
MMMMEPCUOHHOM CUCTEMOM MUKPOCKOTIA.

50.00mas xapakTepucTuKa nporeccoB Opoxenus. [yt cOpakuBaHus yTiieBO-
JIOB.

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

52.0kucneHue yriieBo10B A0 JUMOHHOU U JPYTHX OPraHUYECKUX KHUCIOT.
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53.®a3p1 pocTa OakTepHil B MEpUOAUYECKON KynbType. Poct Gakrepuii B Hempe-
PBIBHOM KYJBTYpE.

54.CnuptoBoe OpoxeHue. buonormueckoe U mpakTuyeckoe 3HaueHHe 3ddexra
[TacTepa.

55.®epmenTsl 6akTepuid. Posib OKCHIOpEAYKTa3 M THAPOJIA3 B KU3HEACATCIbHO-
CTH MUKPOOHOM KJIETKH.

56.PacmpocTpaHneHre MHUKPOOPraHU3MOB B Ouocdepe. Ydactue MHUKPOOpPraHH3-
MOB B KpyTOBOPOTax BELIECTB B IPUPOJE.

57.CtpoeHre u XUMUYECKUI COCTaB KJIECTOYHON CTEHKU OakTepuil, ee QyHKIUH.

58.Cdeporunactsl, npotoracTsl, L-hopMbl OakTepHii.

59.0THOLIEHNE MUKPOOPraHU3MOB K TeMIiepaTtype. TemnepaTypHble peKUMBI IS
pa3IMYHBIX (U3UOIOTHUYECKUX TPYIIT MUKPOOPTAaHU3MOB.

60.IMMoOuImM3aIusi MUHEPaIbHOTO a30Ta B IOYBE MUKPOOPTaHU3MaMHU.

61.Duznonornyeckas poyib a30Ta U UICTOYHUKH a30Ta I MUKPOOPTaHU3MOB.

62.Tunbel aHA’pPOOHOrO ABIXaHUS Y MUKPOOPraHU3MOB: CYMMApHBIE YpaBHEHMS,
BO30YyIUTENHN, 3HAUECHHUE.

63.I'erepodhepMEHTaTUBHOE MOJIOYHOKUCIIOE OpOKEHUE, BO30YAUTENIH, XHUMU3M,
3HA4YEHHE B MMMILEBON TPOMBILIIIEHHOCTH.

64.1lurarenbHble cpeabl A1 MUKPOOPIaHU3MOB, MX KiacCU(UKAaIMs, MPUTOTOB-
JeHue, TpeOOBaHUs, IPEIbIBIIIEMbIE K IUTATEILHBIM CPEIAM.

65.CnopooOpa3oBanue y 6aktepuil. 3Hau€HHUE CIIOPOOOpa3oBaHUs ISl OAKTEpHit
U TpuOOB.

66.TUnbl TUTaHUSI MUKPOOPTaHU3MOB. POTOaBTOTPOPUSL.

67.Turbl TUTaHUST MUKPOOPTAaHU3MOB. XEMOaBTOTpODHUs.

68.0OTHOIIEHNE MUKPOOPTaHU3MOB K TEMIIEPATYPE, BO3ACHCTBUE BBICOKUX U HU3-
KHX TEMIIEpaTyp.

69.Bo3nelicTBre HA MUKPOOPTaHU3MBI JIyYUCTON JHEPTHH.

70.Bo3neiicTBUE Ha MUKPOOPraHM3MBl XMMHYECKMX BELIECTB. bakTepuuuibpl H
0aKTepHUOCTATHUKH.

71.MexaHu3M IeUCTBUS HA MUKPOOPTaHU3Mbl AHTHOUOTHKOB.

72 .MuUKpoOHOJIOTHUECKHE TPOIECCHl IPU CHJIOCOBAHUU KOPMOB. Y CJIOBHSI TIOJTY-
YEHUS CUJI0CA XOPOILIET0 KauecTBa.

73.KoHcTUTyTUBHBIE U UHAYLUUOENbHBIE (pepMeHThl. JIokanuzauus (epMEeHTOB B
MUKPOOHOM KIIETKE.

74 KOHKYpEHTHBIE U aCCOLMATUBHBIE B3aUMOOTHOIICHUSI MEXKIY MHUKPOOPTaHU3-
MaMH.

75.bpoxenusi, Bei3biBaeMbie OakTepusimu poaa Clostridium. 3Hauenue B mpupoe
Y HAPOJTHOM XO3SIMCTBE.

76.®a3pl pocTa OakTepHil B MEPHOIUIECKON KynbType. PocT OGakTepuii B Herpe-
PBIBHOM KYJIBTYpE.

77.0xucneHne MUKpoopranu3MamMu xupa. Bo3oyaurenu, pepMeHTHI.
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78.CUMOMOTHYECKUE U AaHTArOHUCTUYECKHE B3aUMOOTHOILIEHUSI MEXIY MUKPOOP-
raHu3MaMH. 3HaYEHHUE B CEJIbCKOM XO3SMCTBE U MEAMIIVHE.

79.I1lyTn monydeHus MUPOBUHOTPATHON KUCIOTHI Y MUKPOOPTaHU3MOB. DHepre-
TUYECKUU BBIMTPBILI B PE3YJIbTAaTE ITUX MPOLIECCOB.

80./IBmwxenue 6axktepuii. Buasl Takcuca.

81.Kinerounsle cTpyKTyphl OakTepuid. 3HaueHUe U (PYHKIIMH KaTCyJIbI.

82.CTpoeHue KIETOYHOM CTEHKH TI'PaMIIOJIOKHUTENbHBIX M T'PaMOTPHUILATEIbHBIX
OaKTepuH.

83.3naueHue U QyHKUIUU UTOIIIA3MAaTHIECKONH MEMOpaHbl OaKTEpHIA.

84.duMOpHUH ¥ MUK Y OaKTEPUIA.

85.0kucnenue 1emoiao3sl. Bo30yauTenu, 3HaueHue mnpoiiecca.

86.BisiHIE KUCIOTHOCTH CPEJlbl HA PA3BUTHE MUKPOOPTAHU3MOB.

87.YpTpacTpykTypa OakTepuaabHOW KIETKH. Pa3nuuus B CTPOEHHM KJIETOK 3Y-
KAapUOT U MPOKAPHUOT.

88.Croco0bl MOJy4eHHs] MHKPOOPraHM3MaMu 3SHEpPruM: OpOKEHHE, JbIXaHHeE,
aHa’probHoe apixanue. 3HaueHue AT® s )KU3HENEATEIbHOCTH MUKPOOHOM
KJIETKH U CIIOCOOBI €€ 00pa30BaHMUs.

89.0KHCIIEHHE TUIOBOIO CHUPTA JO YKCYCHOW KHMCIJIOTBL. 3HAYEHHE JJI1 NULIE-
BBIX ITPOU3BOICTB.

90.2Kuznenunsie ¢GopMbl y JTUIMIARHUKOB U UX CUCTEMaTUYeCKoe 3HaueHue. JIuxe-
HU3UPOBAHHBIE KJIACCHI U OCHOBHBIE MOPSIIKK CyMYaThlX W Oa3uaualibHBIX
rpu0OoB

91.IlpenmMer U 3a1a4u UMMYHOJIOTHH

92 .Undexuus. Buapt undexuu. [laToreHHOCTh ¥ BUPYIEHTHOCTh MUKPOOOB

93.Undexnnonnas 60e3Hb

94 . mmynHast cuctema u ee pyHkiuu. LlenTpanbHbie 1 nepudepruieckie opratsl
VMMYHHOU CHCTEMBI

95. UMmMyHHUTET, €ro Kiaaccuukamms

96.MimmyHutet. Buasl itMMyHUTETa

97. ®opMBI UMMYHHOI'O OTBETA

98.Anneprusi, aHTUTE€HbI U AHTUTEJIA

99. EctecTBeHHAas pe3UCTEHTHOCTh MAKpPOOPTaHU3Ma

100. Hecneuuduueckue GpakTopsl MPOTUBOMUKPOOHOM 3aLUTHI

101. NMMyHOIMarHocTHKa, IMMYHOTEpanusi, UIMMYHOIIPO(UIIaKTHKA

102. buoxumudeckue cBOWCTBA MUKPOOPTAaHU3MOB (CaxapOoJUTHUYECKHUE, MPO-
TEOJIMTUYECKUE U TEMOJIUTHYECKUE)

103. Ceponoruueckue peakiuu. Peakius npeuunuranuu

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

105. Ceponoruueckue peakiuu. Peakius cBs3bIBaHUSI KOMILUIEMEHTA

106. Merton dhayopecuupyrommux aHTUTEI.

107. NnvmMyHOMEpMEHTHBIN aHATN3.
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108. Bo30yautenn kioctpumno3oB (3MKapa, HEKpOOaKTepruo3a, CTOJOHSKA,

0oTynH3Ma)

109. Hecnenuduueckue dakTopsl 3amuThl opranusmMa. Crnernuduyeckue pak-
TOPBI 3aLUTHl OPraHru3Ma.

110. daronuTo3, XapakTepucTHKa mpolecca, 3tamnbl garonuro3a. Buasl da-
rOLMTO3a: 3aBEPUICHHBIN U HE3aBEPLICHHBIN

111. daromnuTo3, XapaKTeprucTUKa mporecca. AKTUBATOPHI (HaromuTosa.

112. Cucrema komruieMeHTa. OyHKIMH.

113. HuTepdeponnl. Knaccuduxanms. 3nauenne nHTEpHEpPOHOB.

114. @opMbl IMMYHHOTO OTBeTa. Pa3bl HYMMYHHOTO OTBETA.

115. Crneunduueckuii UMMYHHBIN OTBET. D(DPEeKTOpHbIE MEXaHU3MbI MTPOTHU-
BOMH(DEKITMOHHON 3aIIUTHI.

116. KiileTouHble UMMYHHBIE PEAKIIUH.

117. AHTHUT€HBI MUKPOOPTaHU3MOB.

118. AHTHTENA, UX TPUPOIA U GYHKIUU. AHTUTENA, UMMYHOTJIO00YJIMHBI, MO-
JICKYJISIPHBIE OCOOEHHOCTH CTPYKTYPHOM OpraHu3aluu U QyHKIIHM.

119. MexaHu3M B3aUMOJICHUCTBHUS aHTUTEIA C AaHTUTCHOM.

120. Oco0eHHOCTH UMMYHUTETA IIPU BUPYCHBIX, TPUOKOBBIX, OaKTepUATbHBIX

Y IPOTO30MHBIX UH(DEKIUAX.

6.3 Onucanue nmokasarejieil U KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE
IIKAJI OlleHMBAHHUSA

6.3.1 OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

OneHka 3HaHUM CTYAEHTOB ITPOBOJAMUTCS IO CIEAYIOIIMM KPUTEPHUSAM:

OLIEHKA «OTJIMYHO)» BBICTABIISIETCA CTY/ACHTY, €CJIM TEOPETHUYECKOE COAEepKaHue
JTUCUUILIMHBI OCBOEHO MOJTHOCTHIO, 0€3 Mpo0esioB, HEOOX0AUMbIE TPAKTUUECKUE
HAaBBIKH Pa0O0THI C OCBOEHHBIM MaTEpHaIOM C()OPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE
nporpaMmoit 00ydeHust yueOHbI€ 3aaHuUs BBIOJHEHBI, KAU€CTBO UX BBHIMOJIHECHUS
OLICHEHO Ha OTJIMYHO;

OLIEHKA «XOPOII0» BBICTABJISETCS CTYJIEHTY, €CJIM TEOPETUYECKOE COIEPHKAHUE KYP-
ca OCBOEHO MOJHOCTBIO, O€3 P0o0OesIoB, HEKOTOPhIE MPAKTUYECKHE HaBBIKU PaOOTHI C
OCBOEHHBIM MaTepHaaoM c(hopMHpOBaHbI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE
nporpaMMoil 00ydeHus yueOHbI€ 3a/1aHus BBIMOJIHEHbI, KAU€CTBO BBINOJIHEHUS HU
OJTHOTO U3 HUX HE OLIEHEHO yJIOBJIETBOPUTEIBHO, HEKOTOPBIE BUABI 3aIaHUI BBIITOJ-
HEHBI C OIIMOKaMU;

OLICHKA «yI0BJICTBOPUTEJIBHO» BBICTABISIETCA CTYACHTY, €CIIH TEOPETUUECKOE CO-
Jiep’KaHue Kypca OCBOEHO YaCTUYHO, HO MPOOEIbI HE HOCST CYIIECTBEHHOTO Xapak-
Tepa, HEOOXOUMbIE MPAKTUUECKUE HABBIKKM PAaOOThI C OCBOEHHBIM MATEPUATIOM B OC-
HOBHOM C(OPMHUPOBAHBI, OOJIBIIUHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO 00yUeHUS
y4eOHBIX 3aJaHUI BBIMOJIHEHBI, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJaHUM, BO3MOXKHO,
coJieprKatT OIIUOKH;

OIIEHKA «HEYA0BJETBOPUTEIbHO» BbICTABIISIETCS CTYJEHTY, €CJIU TEOPETUUECKOE
coJiep>KaHue Kypca OCBOEHO YaCTUYHO, HEOOXO0IUMbIE TPAKTUYECKHE HABBIKH pado-

42



ThI He C(OPMHUPOBAHBI, OOJBITMHCTBO MPETYCMOTPEHHBIX MTPOrPaMMOI 00yUYeHUS
yueOHBIX 33JaHUI HE BBITMOJHEHO, TUOO0 Ka4eCTBO UX BBITIOJHEHUS OLIEHEHO HEYI0-
BJIETBOPHUTEIIHHO;

IpY JONOJHUTEIBHOM caMOCTOSITEbHOM paboTe HaJl MaTepUaIoM Kypca BO3MOKHO
MIOBBIIIICHHE KaueCTBA BHITIOJHEHHS YI€OHBIX 3aaHH.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIAHbI
7.1 OcHOBHAas1 IUTEPATypAa

1. EmueB, B.T. MukpoOuonorus: yueOHuk jaua By3oB/ B.T. EMmues,
E. H. Mumyctun. — 8-e u3g., ucnp. u pon. — Mocksa : U3narensctBo FOpaiir,
2026. — 428 ¢c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-06081-2. —
TekcT : amekTpoHHbIN // Obpa3oBarensHas iaTdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/510779

2. Hetpycos, A. 1. Mukpobuosorus: Teopus u npaktuka B 2 4. Yacts 1 : yueOHHUK
st By3oB / A. U. Herpycos, U. b. KoroBa. — Mocksa : U3narensctBo FOpaiiT,
2026. — 315 c.— (Bwicuiee oOpazoBanue). — ISBN 978-5-534-03805-7. —
TekcT : anmexkTponHbiid // OOpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510995

3. Herpycos, A. I. MukpoOuosiorus: Teopust U npakTuka B 2 4. HacTte 2 : yueOHUK
st By3oB/ A. . Herpycos, U. b. KotoBa. — Mocksa : MU3narensctBo FOpaiiT,
2026. — 332 c.— (Bwicmiee o6pazoBanue). — ISBN 978-5-534-03806-4. —
TekcT : anmexkTponHbiid // OOpazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512707

4. Owmensiuckuii, B.JI. Kpartkuii kypc o0meil ¥ MOYBEHHON MHUKPOOHOJIOTHH /
B. JI. Omensanckuii. — Mocksa : U3natensctBo FOpaiit, 2026. — 173 c. — (A=-
tosiorust Mbicin). — ISBN 978-5-534-11338-9. — Tekct : anexrponnsiit // Obpa-
3oBatenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518230

5. T'ocmanos, P. I'. MukpoOuosiorust 1 UMMyHOJorus : ydebHoe mocobue / P. T.

['ocmanos, A. U. UbparumoBa, A. K. lN'anuynnun. — 2-e usf., nepepad. u aom. —
Cankr-IletepOypr : Jlamp, 2022. — 240 c¢. — ISBN 978-5-8114-1440-6. —
Teker : anekTpoHHbIN / Jlanb : 3nekTpoHHO-OuOIMOoTEeuHas cucrema. — URL:
https://e.lanbook.com/book/211310

6. Homrux, B.T. OcCHOBBI MMMYyHONATOJIOTHH : y4eOHOE mocoOue s BY30B /
B. T. onrux, A.H. 3omotoB.— Mocksa: WM3gatenbctBo HOpaiit, 2026. —
248 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-09294-3. — Texcr : 21ek-
TpoHHBIM // OOpaszoBatenbHas 1miatrpopma FOpaiit [caiit] — URL:
https://urait.ru/bcode/516736

7. Muxkpobuonorus : yueoHoe nocooue st By3oB / P. I'. 'ocmanos, A. K. INanny:n-
auH, A. X. Bonkos, A. U. U6parumoBa. — 4-¢ uzn., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 c. — ISBN 978-5-8114-8107-1. — TekcT : 2JI€KTpOHHBIH //
Jlaub : AIIEKTPOHHO-OUOIMOTEeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/171851
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8. Mukpobuonorust 1 UMMyHoJorus : yueoHoe nocobue / M. B. Crruesa, O. JI. Kap-
tamosa, M. B. CaBuna, T. M. IlamkoBa. — OpenOypr : OpenOyprckuii 'AY,
2022. — 140 c. — ISBN 978-5-6047813-4-0. — Tekcrt : anexTponHsii // JlaHb :
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/311930 (mara obpamenus: 19.06.2026). — Pexum
JIOCTYyTIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

9. MukpoOuojorus ¥ UMMYHoOJIOTHS: yueOHoe mocodue / P. T. Mannanosa ; Poc-
CUUCKHMI TocynapcTBeHHbIM arpapHblii yHuBepcuteT - MCXA umenu K. A. Tu-
MupszeBa, GakyapTeT MOYBOBEACHHMS, AT POXUMHUHN U IKOJOTUH. - MockBa : PI'AY-
MCXA, 2015. - 76 c. : Tabn. - bubmuorp.: c. 76.

10.Denopenko, M. C. MukpoOuonorus u umMmmyHosiorus : yae6Hoe mocodue / U. C.
®enopenko, C. II. Ilepepsankuna, E. A. XapnamoBa. — Bourorpan : Bonrorpan-
ckuii I'AY, 2017. — 100 c.— Texkcr : anexTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/100803

11.Dupcos, I'. M. Bupyconorus : yaeonoe nocodue / I'. M. ®@upcos. — Bosrorpan :
Bonrorpanckuit I'AY, 2016. — 132 ¢. — TekcT : a5ekTpoHHBIN // JlaHb : 3Jek-
TpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/100790

12.lanupo, A. C. MukpoOuosorus : yauebHoe nocodue ais crno / S. C. lllanupo. —
5-¢ m3na., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 308 c. — ISBN 978-5-
8114-9457-6. — Texcrt : 25ekTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEUHAST CH-
ctema. — URL: https://e.lanbook.com/book/195466.

7.2 JlonoJIHUTEJIbHAS JINTEPATypPa

1 Bupycomnorust u 6uotexnonorus : yueonuk / P. B. benoycosa, E. W. Slpsiruna, U.
B. TpetbsikoBa [u 1p.]. — 3-e uz., crep. — Cankt-IlerepOypr : Jlans, 2018. —
220 c. — ISBN 978-5-8114-2266-1. — TekcT : anexkTpoHHbIH // JlaHb : 31ek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/103898

2 T'yce M.B., Mukpo6uosnorus / M.B. I'yces, JI.A. MuneeBa— M.: Academia,
2010. - 464 c., 461 c.

3 MannanoBa P.T. MukpoOuosnorus u ummyHosorusi. IIpaktukym. -M.: T'eotap-

Menua - 2013.-540 c.
4 Mannanosa P.T. Mukpobuomnorus u mukosnorus (Ocobo omacHbie WHDEKINOH-
HbIE 00JIe3HU, MUKO3bI 1 MUKOTOKCHKO3BI)- M.: [IpocmekT .- 2018.- 384 ¢

5 Mannamnosa P.T. MukpoGuosiorusi, MUKOJIOTHSI U OCHOBBI UMMyHoJIoTHH. (Camo-
KOHTPOJIb 3HAaHUM, TECTUPOBAHUE CTYACHTORB). YueOHoe nocodue.- M.: [IpocnekT,
2022.-359 c.

6 MannanoBa P.T. MukpoOuonorusi, MUKOJIOTHSI U OCHOBbI UMMYHOJIOTHH. Y4eO-
HUK.- M.: [Ipocnekr, 2026.-616 c.

7 MukpoOHONOTHS ¥ UMMYHOJIOTHSI ISl BBITIOJIHEHUS CAMOCTOSATEIHLHON paboTHI :
yaeOHoe nmocodbue / P. T. MannamnoBa ; Poccuiickuii rocy1apcTBEHHBIN arpapHbIi
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yauBepcuteT - MCXA umenu K. A. TumupszeBa (Mocksa). - MockBa: PI'AY-
MCXA um. K. A. Tumupsszena, 2012. - 127 c.

8 Mukpobuonorust 1 UMMYHOJIOTHS: yueOHO-MeToauueckoe nocodue / Poccuiickuit
rocygapcTBeHHblid arpapHbiii yHuBepcuter - MCXA umenu K. A. Tumupszesa
(Mockga), Kadenpa mukpoOuosnorun u uMmyHosioruu ; coct. P. T. Mannanosa. -
Mockaa : PAY-MCXA um. K. A. Tumupszesa, 2011. - 75 c.

9 Muxkpobuonorus. [Ipaktukym : yueOnuk. Pekomennoano YMO PAE no kiaccu-
YECKOMY YHHUBEPCUTETCKOMY U TEXHHUECKOMY 00pa30BaHMIO B KAUYECTBE yICOHNU-
Ka JIJIs1 CTYJICHTOB BBICIIMX yU4e€OHBIX 3aBEACHUH, 00yUJaOIMUXCs IO HAPABIICHUIO
noarotoBku 36.04.01 u 36.03.01 "Betepunapuo-canutapHas skcreptuza" / P.

T. Mannanosa. - Mocksa: IIpocnekr, 2019. - 440 c.
10 Mukpobuomnorus: yaueOHUK 11 cTya. By30B 1o crien. 311200 / O. 1. CugopeHko
[1 mp.]. - M. : THOPA-M, 2005. - 285[1] c.
11 Onpenenurens NaTOTEHHBIX U YCIOBHO natoreHHbIX rpuboB [Tekcr] / JI. Cartow,
A. ©®oteprmiut, M. Punanbnu; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBanesa, oz
pexn. U. P. JlopoxkoBoii. - M. : Mup, 2001. - 468 c.
12 Kopocrenésa, JI. A. OCHOBBI 3KOJIOTUM MHUKPOOPraHU3MOB : yuyeOHoe mocodue /
JI. A. Kopoctenéra, A. I'. KomaeB. — Caunkr-IlerepOypr : Jlans, 2022. — 240 c.
— ISBN 978-5-8114-1400-0. — Texkct : 3neKkTpoHHbIN // JIaHb : 3JIE€KTPOHHO-
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/211103
13 Onpenenurens NaTOrEHHBIX U YCIOBHO maToreHHbx rpudos [Tekcr] / 1. CatToH,
A. ®orepriut, M. Punansau; [ep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBanesa, oz
pen. W. P. JlopoxkoBoii. - M. : Mup, 2001. - 468 c. : wi. - bubmuorp.: c. 447-
450.- CrnioBaps TepMUHOB: C.451-454.-Yka3. naTuH. Ha3BaHuM rpuodoB: ¢.457-463.
- Ilep. u3na. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill,
M. G. Rinaldi.
14 Tlandumnosa, O. ®. dusmnonorus pacTeHUd ¢ OCHOBAMU MUKPOOHOJIOTUH : Y4eO-
HUK U pakTukyMm 1ijist By30B / O. @. Ilandwunosa, H. B. [TunemumkoBa. — 2-¢ u3m.,
uctp. — Mocksa : U3znarensctBo Opaiit, 2026. — 183 ¢. — (Bsicuiee o6paso-
BaHue). — ISBN 978-5-534-15812-0. — Tekcr : anekTpoHHbIHN // O6pa3zoBaTeib-
Has ratgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/509813
15 ®apuues, A. T. [TouBennas mukpoduonorus / A. T. ®@apuues, A. X. Ko3sipes, A.
A. CabanoBa. — Cankt-IletepOypr : Jlans, 2022. — 140 ¢. — ISBN 978-5-507-
44484-7. — Texkcrt : 2MeKTpOHHBIN // JlaHb : 371eKTpOHHO-OUOIMOTEYHAsl CUCTEMA.
— URL: https://e.lanbook.com/book/26083 1
7.3 MeToauuecKue yKa3aHusi, peKOMeHIALNH U JIPyrue MaTepuaJibl K 3aHATHIAM
1. PabGouas TeTpans Ui NPaKTHUCCKUX 3aHATHH 1O TUCIUILIHHE «MUKpPOOHOII0-
TUSl C OCHOBaMH UMMYyHosioruu». M.: LleHTp onepaTuBHO# nonurpadgpuu
PT'AY-MCXA umenu K.A. Tumupsizena, 2026.

2. Tennep E.3., IlunsuuxoBa B.K., [lepesepsena I'.H. [IpakTukyM 1o MUKpPO-
ouosioruu. M.: Jlpoda, 2005.-256 c.

3. IlnemakoBa, B. 1. MukpoOuonorus : yuebHoe nocodue / B. U. [1nemakosa, H.
A. JlemieBa, T. U. Jlopenrenb. — Owmck : Omcknii ['AY, 2019. — 75 ¢c. —
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4,

ISBN 978-5-89764-826-9. — TekcT : ayeKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnunoreunas cucrtema. — URL: https://e.lanbook.com/book/126624
[TpakTukym mo oOmieit Mukpoouoaoruu : yaedHoe mocoowue / JI. C. MymToBa-
toBa, O. C. XKnaanoga, O. I1. boukapesa, A. B. I'puiyra ; nox pegakuueit M. P.
KapnoBoit. — Tomck : CubI'MY, 2016. — 213 ¢. — TekcT : 31eKTpOHHBIH //
Jlans : a5ekTpoHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/105938

7.4 HopmaTHBHBIE IPABOBbIE AKTHI

l.

[Tpu npoBeaeHUY NpaKTHUECKUX pabOT HEOOXOAUMO CTPOTo COOIOAATH IIpa-
BUJIa TEXHUKHU O€30MacCHOCTH MpH paboTe B MUKPOOHOJIOTHYECKON 1abopaTo-
puH, YKa3aHUA IpernojaBaTesneil 1 1abopaHToB Kadeapsl.

. CII 1.3.2322-08 be3ornacHOCTh pabOThl ¢ MUKPOOPTaHU3MaMH 3 - 4 TPyIIII Ta-

TOI'CHHOCTHU (OHaCHOCTI/I) 51 B036YIII/ITGJIHMI/I ImapasuTapHbIX Oone3nen

. ®I'OC BO no nanpasnenuto 05.03.04 I'mgpomereoponorus, 35.03.04 Arpo-

HoMmud 19.03.01 buorexnonorus, 35.03.03 Arpoxumus U arporo4BOBEICHHUE,
06.03.01 buonorus, 35.03.05 CagoBoacTBO

. OIIOII BO no nanpasnenuto 05.03.04 I'mapomereoponorus, 35.03.04 Arpo-

HoMmusA 19.03.01 buorexnonorus, 35.03.03 ArpoxumMus 1 arporo4BOBEICHUE,
06.03.01 buonorus, 35.03.05 CagoBoacTBo

. YueOHbI# tuian no Hanpasienuto 05.03.04 'mapomereoposnorus, 35.03.04 Ar-

ponomus 19.03.01 buorexnosorus, 35.03.03 ArpoxumMust 1 arpono4BOBEE-
Hue, 06.03.01 buonorus, 35.03.05 CanoBoacTBO

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS IUCHMILIMHBI « MUKpoOHoJI0THS C

[E—

93]

OCHOBAMM UMMYHOJIOTHHW

. On—line 6ubnmoTeka http://www.bestlibrary.ru. Jloctyn He orpaHuyeH
. Hayunas 6ubnmoreka MI'Y http://www.lib.msu.su. [octymn He orpanudeH
. T'ocynapcTBeHHass myOin4yHas Hay4dHO—TeXHH4Yeckass Oubmuorexka Poccum

http://www.vavilon.ru/. JIocTymn He orpaHudeH
DneKTpOoHHBIC clloBapH http:// www.edic.ru. JlocTyn He orpaHHYEH.

. CoOcTBenHas snekTpoHHas O6ubmuoTeka. CBUAECTENHCTBO O peructparuu JP

No 20163 OT 03.06.2014 T. Joctyn HE OTPaHHUYEH.
http://pgsha.ru/web/generalinfo/library/elib/

. Cucrema '’APAHT: 31€eKTpOHHBIN NEPUOANYECKUN CHPABOYHUK [DJIEKTPOH-

HBIN pecypc]. — Dnekrp.aad. (7162 M6: 887 970 nokymentoB). — [b.u., 199 -]
(HdoroBop Ne746 ot 01 staBaps 2014 r.); Cpok He orpanuyeH. Jloctyn U3 Kop-
MyCOB aKaJeMUHU.

. OBC m3parensckoro neHrpa «Jlaup» - «BetepuHapus U CEIbCKOE XO35HUCTBOY,

«JIecHOe Xx03s1iicTBO U JeconHkeHepHoe aenoy», (Konrpakr Ne84/16 -EJI ot 07
HOs10ps 2016 1.);«HxkenepHo-TexHUYeCKue Haykmny», «MHbopmarnkay, «Tex-
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HoJsioruu numieBbix mpou3BoACTBY (KonTpakt Nel3/17-EJl ot 10 anpens 2017
r.). http://e.lanbook.com/ JIocTyn He orpaHuyeH.
8. DnextpoHHO-6ubHOTeyHast cuctema «IBC IOPAUT www.biblio-online.ru
(Kontpakt Ne07/17 —EJl ot 30 mapta 2017 r.). JlocTymn He orpaHudeH
9. MzparensctBO FOpaiit-Mocksa urait.ru JlocTym He orpaHuyeH
8.1 UudopmanmoHHbIEC TEXHOJIOTMH

1. Dnextponnble yuyeOHuMKU. 2. TexHomoruu mynbrumenua. 3. TexHosoruu
WNuTepHeT (351IeKTpOHHAs MOYTa, AIEKTPOHHbIE OMOIMOTEKH, JIEKTPOHHBIE Oa3bl JaH-
HBIX).

J1J1st ”HBAIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JJ0POBbSI OCBOCHUE
JAHHOW TUCIUIUIMHBI (MOIYJs1) MOXKET OBITh OCYIIECTBICHO YaCTHUYHO C MCIOJIb30-
BaHUWEM JUCTAHLIMOHHBIX OO0PA30BATENbHBIX TEXHOJOTHM: ClaliJ-Tpe3eHTaluil JeK-
LIMOHHBIX 3aHATUA, MaTepHalbl JI1 CaMOCTOSTEIBHOM padOThl U KOHTPOJIBHO-
U3MEPUTEIBHBIE MAaTEPUATIBI.

8.2 IIporpammHoe oOecniedeHue

1. Onepanuonnas cucrema MS Windows XP 2. Oneparnmonnas cucrema MS
Windows 7 3. Oneparmonnast cucteMa MS Windows 8 Prof 4. Oneparnmonnas cu-
cteMa MS Windows 10 Prof 5. Ilaker oducusix npuinoxenuit MS Office 2007 6.
[Taket oducHbix npunoxenuit MS Office 2013 7. [Taket nporpamm AJisi IPOCMOTpa,
neyaTu 3JIEKTpOHHbIX nyOnukauuid Acrobat Reader 8. IlpuknagHoe mporpammHoe
o0ecrniedyeHre Al MPOCMOTpa dJIEKTPOHHBIX JoKyMeHTOB Foxit Reader 9. CBoOon-
HBIN (ailIoBBIN apXHUBATOP C BBICOKOW CTEMEHBIO CKATUS JJAHHBIX 7-ZIp

8.3 Cnennaan3upoBaHHOe NPOrpaMMHOe o0ecredeHue

1. KommnbroTepHasi cipaBouHasi mpaBoBasi cuctema KoHcynbranT + (6ecruiat-
Has oHJaliH-Bepcus st oOydenus) 2. CucteMa aBTOMATU3UPOBAHHOTO MPOEKTUPO-
BaHus U yepuyeHus: Autocad for Students 3. Cucrema TpexMepHOro MOAEIUPOBAHUS
netaneit Komnac 3D YueOnas Bepcus a1 CTyI€HTOB

8.4 IIporpammHoe odecnieueHme AJIs JIMI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH

1. DKpaHHasl Jyna B ONEparMoHHBIX cucTtemax JimHerkun MS Windows 8.
DKpaHHBIA JUKTOP B OMEpalMOHHBIX cucteMax juHeiiku MS Windows 8. becruiat-
Hasi mporpamMma 3kpaHHoro aoctyna NVDA

8.5 ba3bl 1aHHbBIX, HHGOPMAITMOHHO-CIIPABOYHbIE U OUCKOBbIE CUCTEMBI

1.  Wikipedia.org

2 microbiologu.ru — nouckoBas cuctema 1o MUKpOOHOJIOTHH.

3. smikro.ru — MOMCKOBasi CUCTEMA TI0 CAHUTAPHOU MUKPOOHUOIOTHI

4 ba3el manHbIX, HHOOPMAIIMOHHO — CIPABOYHBIC U MMOUCKOBHIE CUCTEMBI:
AJIEKTPOHHO- OMOIMoTeuHas cuctema, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a TaHHBIX 10 O0IIEH MUKPOOUOJIOTHH.

6.  www.smikro.ru — mouckoBas cuctema 1o CaHUTapHONH MUKPOOUOJIOTHH.
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http://e.lanbook.com/
http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=&etext=1468.HyqgLeTOfQqzj37ZwJHU2vNQiDSz-P2OZWbt95AFI8r-wAhvcICgqT_j-iE31uvq2OVxcfLgatB-YSEHWfsOz_9MIeX_98FO9wpOHj5fNwkQerJHEYjYlCUAUhuH5VcE.20cf480e97f2b1933224997e8c39985fc93fbde2&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdKJBUN48dhRY-aIR7HSWXTkR2w7joqWzfoAGTdOCEXKYJy3CqKQd1nOze3Iv5ceFP&&cst=AiuY0DBWFJ5fN_r-AEszk_ObCmsuLIBmQyHbaPvMYIEXKHQddiOTn12ptz7ladojayenbvcCUcnX3glfyODDk30fJ9IA-xY3HVl_6PUe3tV-25LkAT4I71x7qI-eYVpt_N2xABFghWK9hCeW17p2Cpp_WzaecS7wM-MfP3DtOI7nMCdBIbae2Ln5znTAnvAMLjonV9IH86oyyMrUBey5Y_OTuEjdodn0RL_DJnip_5h_KdY1JzNS-KMk8mLe_XbAUFzia6hc9eWRSrkhKacZ8icJpt1T0KrabjGBBfJ4UvMeAw4ad5pYxB1icNg_ULKpuvxEEEqXzvHagdhVqfEUkbnB83SYmNQwgg8FFrdZ4lz2voHlhvtITbwxzsUIreznZG8xrhcWEI2K88aoraqyetdcJHFSa7j8fUpE81M_9P4-0RYlOLaBC_5r_JrKn4uSlDlj65dbNf8,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcUZydEVRZXhTeW9NdVQxcWQ4SzlhdlhpOXZQbGZhTmVWdjJOa1pGN3FiOXJ2c2tKaEZZTlNzak5XelRKOHRRU1Q5VmlOX3d5cFBX&sign=dd8ae596fc48d7dcc22ee809528ff5e6&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlpAgqs5Jg3quKLfGKhgcZzkedWWjLzdaJMGP74RcXD5T_cNKC13wHX0YQhusuSc7p1Zo62sRxxXOLlyWoEWe_AI0M246p0NpeZW2iXO_VCWMbroJRPmLtBwJ7k-I7UsN9pYeyd7WhMW_UE0VfCD_AHWEbx3WM6_jz-bOaxa_sN6bDR_Y8qWIiXC5Hu0cdvH_bGn9DNmWbrB4RztcxgFszspmdOQBnZJqme3B4o4hvvly_uz6403Om07a4GdElcW-5buOKW6thqtOK7itlGRxpuVuU3nfCHemacuoMVaJseo0EGumIhtiorQVy7RVIuy-8A,,&l10n=ru&cts=1498846628879&mc=1.9182958340544896

http://window.edu.ru — noctyn k 06pa3oBaTeNbHBIM pecypcaMm «EnnHOe OKHOY.
9. Onucanue MaTepUAIbHO-TEeXHUYECKOH 0a3bl, He00XOAUMOM 111
ocylIecTBJIeHHsI 00Pa30BaTEIbLHOIO MPOoIecca MO TUCIHIIJIHHE
«MuKpoOGH0JIOTHS C OCHOBAMH HMMYHOJIOTHI

JIJisl IEKIIMOHHOTO Kypca HEoOXO0JIMMa KOMITbIOTEpHAsI TEXHUKA C MYJIbTHUMeE-
JUUHBIM 00eCrieYeHUEM.

s mpoBeneHust 1ab0paTOPHOro MpPaKTHUKyMa MO JUcHUILIMHE «MukpoOuo-
JIOTUS ¢ OCHOBaMU UMMYHOJIOTUM» HE00XoAuMa J1abopaTopusi, OCHAIIEHHAs ra3o- U
BOJIOTIPOBOJIOM, BEHTWIISIIMEH, Y D-maMnamMu JiJisl CTepUIIM3alid TOMEIIeHUH, JIaMU-
HapaMud U MUKPOOMOJIOTMYECKUMH OOKCaMH, CTEPUIM3AIMOHHOW TEXHHUKOW (aBTO-
KJIaBbl, CTEPWIM3AIMOHHBIC MKadbl), TEPMOCTaTaMH, aHAIPOCTATAMHU, CBETOBBIMU
MHUKpPOCKOIIaMu, Xpomarorpadamu, pH-meTpamu, mieiikepamu, BOISHBIMU OaHSIMH,
TECT-CUCTEMaMH I WIASHTU(UKAITUA MUKPOOPTAHU3MOB, JIAOOPATOPHOU TMOCY/IOM,
MOCY/TOMOCUHON MAIIMHOW, JUCTHILIATOPOM, XOJOMWILHUKAMU JJI XpaHEHUS KOJ-
JICKIIMA MUKPOOPTaHU3MOB M 00pa3IOB U HEOOXOIUMBIMU PEAKTUBAMHU IS TIPUTO-
TOBJICHUSI TUTATENBHBIX CpEll, HAaOOPOM KpacHUTENeH, KOMITBIOTEpPHAs TEXHHUKA C
MyJIbTUMEIUMHBIM oOecrieueHueM. Kpome »Toro, He0OXoauma KOJIEKIHS KYJIbTYp
MUKPOOPTaHU3MOB U KOMITbIOTEPHAS! TEXHUKA C MYJIbTUMETUNHBIM 00ECIICYCHUEM.

Tabnuua 7
CBenenus 00 00eCrIe4eHHOCTH CTIENMATM3MPOBAHHBIMY ayAUTOPHUSIMHU,
Ka0OMHeTaMM, JA00pPaTOPUAMHU

HauMeHoOBaHHe CNIENHAIBHBIX MOMe-

LIeHNii U IOMeLeHnH 115l CAMOCTOs- OcHanleHHOCTH crenuaIbHbIX MIOMeIeHU I U T10-
TeJIbHOM padoThl (9 yueOHOro Kopmyca, MeLeHUH JIsl CAMOCTOSITeJIbHOM PadoThI**

Ne228, 229, 231 aynuropuu)

1 2

Kopm. Ne 9, aym. 228 1. Muxkpockon JIOMO 4 mt. (MuB. Ne 553890/16,
Mus. Ne 553890/17, Mus. Ne 553890/18, Mus. Ne
553890/19).

2. Muxkpockon «AxBenon» 15 mt. (UuB. Ne
558457/29, uB. Ne 558457/30, uB. Ne 558457/31,
Mus. Ne 558457/32, as. Ne 558457/33, uB. Ne
558457/34, NuB. Ne 558457/35, uB. Ne 558457/36,
WMus. Ne 558457/37, as. Ne 558457/38, UuB. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
NuB. No 558457/42, IuB. Ne 558457/43).

3. Tepmoctar 6uonornyeckuiit BD 115 2 mr. (MHB.
Ne 558444/4, uB. Ne 558444/5).

4. Becol Texnuueckue anekTpoHHsie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/3).

5. MukpoOHOI0rHYeCcKuii MpoOOOTOOPHUK BO3yXa
ITY 16 1 . (558453/1).

6. Berrsoxaoit mkag 1 mr. (MuB. Ne 558626/2).

7. Jlamunapusbiid 60okc BJI-22-600 1 mt. (MHB. Ne
558459/1).

8. Hkad mnst xpanenus peaktuBoB 1 mt. (MuB. Ne
558623/4).

9. Crynps 13 mr.

10. Cronsr 15 mrT.
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Kopm. Ne 9, ayn. 229

1. Muxpockorn JIOMO 10 . (MuB. Ne 553890/5,
NuB. Ne 553890/6, NuB. Ne 553890/7, Nus. Ne
553890/8, NuB. Ne 553890/9, uB. Ne 553890/10,
HuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Mukpockon «AkBenon» 14 mr. (MuB. No
558457/15, uB. Ne 558457/16, NuB. Ne 558457/17,
HuB. Ne 558457/18, uB. Ne 558457/19, UuB. Ne
558457/20, uB. Ne 558457/21, uB. Ne 558457/22,
HuB. Ne 558457/23, uB. Ne 558457/24, UuB. Ne
558457/25, 1uB. Ne 558457/26, NuB. Ne 558457/27,
NuB. Ne 558457/28).

3. Tepmoctar 6uonornyeckuit BD 115 3 wr. (HB.
Ne 558444/1, uB. No 558444/2, uB. Ne 558444/3).
4. Becol Texuuueckue 3exktponnsie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).

5. MukpoOuoIorndeckuii mpoOOOTOOPHUK BO3TyXa
ITY 1B 1 . (MuB. Ne 558453/2).

6. Undpakpacuas ropenka Bacteria safe 1 mr. (uB.
Ne 558456).

7. Ilpubop BakyyMHOTO (pUIIBTPOBAHUS JJISl aHATIH3A
Bo/bI (BakyymHas cranuus) [IB® 35/3b 1 wr. (Mus.
Ne 558454).

8. Jlamunapusiit 60kc BJI-22-1200 1 wt. (MuB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB | mt. (MHB. No
558623/2-3).

10.Ctynps 13 mT.

Kopm. Ne 9, ayn. 231

1. Mukpockon JIOMO 4 mt. (MuB. Ne 553890/1,
Mus. Ne 553890/2, Mus. Ne 553890/3, us. Ne
553890/4).

2. Mukpockon «AxBenon» 14 mwt. (MuB. Ne
558457/1, uB. Ne 558457/2, uB. Ne 558457/3, NHs.
Ne 558457/4, IuB. Ne 558457/5, 1uB. Ne 558457/6,
HuB. Ne 558457/7, uB. Ne 558457/8, UuB. Ne
558457/9, uB. Ne 558457/10, MuB. Ne 558457/11,
HuB. Ne aB. Ne uB. Ne 558457/12, IuB. Ne
558457/13, uB. Ne 558457/14).

3. Tepmoctar 6uonorudeckuit BD 115 1 mr. (MHB.
Ne 558444/4).

4. Mukpobuosniornyeckuii mpoO0OTOOPHUK BO3AyXa
ITIY 1b 1 wr. (MuB. Ne 558453/1).

5. Becel TexHuueckue 3nekTpoHHbie SPU401
OHAUS 1 mrt. (MuB. Ne 35078/1).

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

7. llIxad BanmamoycToiyuBbIi 1 mT.

8. MynbTUMe IMHHBIN TpoeKTOp 1 1WT.

9. lllkad nns xpanenus peaktuBoB 1 mr. (MHB. No
558623/1).

10. Ctynbst 13 mt.

11. Cronpl— 17 .

LenTpanpHas HaydHast OMOIMOTEKAa UMEHHU

Komnerorepsl — 1 mt. Crossl — 28 mr. [lepuonnye-
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H.U. XKene3znoa YuranbHbli 3a1 nepuoanye-
cKUX M3naHui (kab. Ne 132)

CKHME M3/IaHUs B OTKPBITOM foctyre Wi-fi

enTpanpHas HaydHast OUOIMOTEKA UMEHU
H.N. XKeneznoa KoMnbroTepHBIN YATAIIb-
HbIH 3a11 (kab. Ne 133)

Kommbrorepsr — 17 mt. Ctosel — 28 mT. YueOHas u-
TepaTypa B OTKPBITOM JIOCTYIIE

LlenTpanpHas HaydHast OMOIMOTEKA UMCHH
H.. KXeneznoBa KoMnblOTEpHBIN YU TANIb-
HbIH 3a11 (kab0. Ne 144)

Kommerorepsr — 20 mt. Ctonst — 39 mr. Wi-fi

enTpanpHas HaydHass OUOIMOTEKA UMEHHU
H.N. Xene3znosa CripaBouHo — 610110~
rpadudeckuii otaen (kab. Ne 138)

Komnerorepsr — 2 mit. Cronsl — 13 mt. CripaBoyHbIE
u 6ubimorpaduyeckre U3aHus B OTKPHITOM JOCTY-
ne Wi-fi

LlenTpanpHas HaydHAst OMOIMOTEKA HIMCHH
H.N. Xene3znosa Xout 2 ataxa (3ai Tpa-
JIMLIMOHHBIX KaTaJIOrOB)

Cronsl — 8 mrr. Wi-fi

LlenTpanpHas Hay4dHast OMOIMOTEKAa UMEHU
H.N. XKene3znoBa OTnen OuOIHOTEIHOTO
00CTyKMBaHUS TI0 HAMIPABIICHUIO MEXaHH-
KM 1 dHepreTuku (27 yd. kopmnyc) Yuranb-
HbIH 3a1 (ka0. Ne 202)

Komnbrorepsl — 4 mt. Cromnsl — 12 mt. CripaBoyHbIE
u bubnmorpaduyeckue u3ganus, yaeOHas JuTepary-
pa B OTKpbITOM Jtoctyne Wi-fi

[lenTpanpHas HaydHAs] OMOJIMOTEKA IMCHH
H.N. XKenesznosa Otaen OMOINOTEYHOTO
00CITyKUBaHUS TI0 HATIPABIICHUIO TTPUPO-
000yCTpoiCcTBO (28 yu. Kopiyc) YueOHbIH
YUTAJIBHBIN 3ai1 (kab. Ne 223)

Kowmneroreps! — 3 mt. Ctosnel — 15 mwt. CnpaBo4Hbie
u oubnmorpaduueckue u3aaHus, IEPUOIUKa B OT-
KpbITOM goctyrne Wi-fi

[lenTpanbpHas HayuyHas OMOIMOTEKAa UMEHU
H.U. XKeneznoa Otaen OMOINOTEYHOTO
00CTyXKMBaHUS IO HAIIPABIEHUIO TPUPO-
n000ycTpoicTBO (29 yu. kopnyc) Hayunsrit
YUTANBHBIN 321 (kab. Ne 123)

Komnbroreps! — 13 wt. Ctomnsl — 45 mt. CipaBo4HbIe
u Oubnuorpaduyeckue U3gaHus, NepuoauKa B OT-
KpbITOM joctyne Wi-fi

Oo6mexurne Ne®. KomHara m1st caMoIo-
TOTOBKH

TeneBuzop, 1ocka, 0ONBIIONH CTON Ha 12 YenoBek,
CTYJIbA

9.1. My3eiiHble IITAMMbI MUKPOOPTAaHU3MOB

Micrococcus agilis
Bacillus subtilis.
Candida albicans.
Candida krusii

9. Leptothrix ochracea
11.Streptococcus spp.
13.Exphiala nigra.
15.Clostridium spp
17.Streptococcus Lactis

N DN W =

19.Azotobacter chroococcum

21.Nocardia rubra
23.Candida kefiri
25.Rhizopus stolonifer

2. Proteus spp.

4. Aspergillus fumigatus.

6. Bacillus mycoides

8. Pseudomonas aeruginosa.
10.Erwinia herbicola
12.Esherichia coli 3254
14.Esherichia coli M-17
16.Bacillus spp.

18.Sarcina flava
20.Streptomyces chromogenes
22.Saccharomyces cerevisiae
24.Schizosaccharomyces pombe
26.Clostridium butyricum
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10. MeToanueckne PEeKOMEeHIANINNA CTYJICHTAM 110 OCBOCHHUIO JTHCHUILJIMHDBI

3aHATHA [0 JUCLUUIUIMHE IPOBOASTCS B CIIEMANIbHO 000pYyI0BaHHON J1abopa-
Topuu. J{ns gomycka K MpoBEAEHUIO J1a00paTOPHOrO MPAKTUKYMa yUYaIHecsl TOJIKHBI
OBITh O3HAKOMJIEHBI C TEXHUKOW 0€30IIaCHOCTH M MpaBUIaMH pabOThl B MUKPOOHOJIO-
rudeckoi adopatopun. Ha Bcex 3aHATHSAX CTyNEHTHI 00s3aHbI ObITH B O€NbIX Xasa-
TaxX, KaXxJbli MMEET CBOe pabouee MECTO, OCHAIEHHOE BCEM HEOOXOIUMBIM JIJIs
npoBeaeHus 1abopaTopHoro 3aHsATus. Pabora B nmabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. Y4YallMecsl MOCJ€ BBINOJHEHUS PAaOOThl, 3aHOCAT IMOJIyYEHHBIE pe-
3yJNbTaThl B pabo4ylo0 TeTpasib, OPOPMIISIIOT UX B COOTBETCTBHH C MPEIbABISIEMbIMU
TpeOOBAHMSIMHU, TIOCTIE YETO 3alTUIIAIOT padoTy y MpermoaBaTers.

Cno>)XKHOCTh YCBOEHHUS MaTepHaia JUCHMIUIMHBI 3aKI0YaeTCs B 00JbIIOM 00b-
eMe MHpopMaluu, KOTOPY0 HEOOXOAMMO 3allOMHUHATh (JATUHCKUE Ha3BaHusdA, (u-
3UOJIOTMYECKHE OCOOEHHOCTH, PacHpOCTpaHEHHE B MPHUPOAE, MOP(OIOTHIO U T.1.)
[03TOMY YCBOECHHME MaTrepHajia AUCUUIUIMHBI JOJKHO MPOUCXOAUTHh MOCTEHNEHHO U
HENPEPBIBHO OT 3aHATUS K 3aHATUIO. OT U3yueHUs: CBOWCTB U OCOOEHHOCTEN MUKpPO-
OpPraHMU3MOB K IOHUMaHUIO UX POJIM B OHoCc(epe 1 )KU3HU YeIOBEKa.

10.1. Buasl u (popMbI 0TPAOGOTKH MPOMYIIEHHBIX 3AaHATHH

CryneHT, ONpoNyCTUBIINI 3aHsATHE, 00sS3aH B JIByXHEJEIbHBIA CPOK BO BHE-
YpOUYHOE BpEMSi, B COOTBETCTBHUH C PaCIUCAHUEM OTPAOOTOK, BBHIMOIHUTH MPOIYIIEH-
Hoe [13. JIy1s 5T0ro HeoOX0AMMO CaMOCTOSITENIbHO TPOPadbOTaTh MPOIYIIEHHYIO TEMY,
otrpabotats I13 u 3amututh padoTy y nexxypHoro npenogasatenis. [locie atoro cue-
JaTh COOTBETCTBYIOIIYIO 3aMKCh B )KYpHAJIE IO y4eTy OTpaOOTaHHBIX 3aHATHH.

[Ipu HEBO3MOKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHYEMbIE CPOKU, CTYJICHT
MUIIET KOHCIIEKT U 3aloHIET B pabodeil TeTpaau TaOJIUIbl, OTHOCSIIHUECS K MPOITy-
IICHHOW TeMe, 3aTeM 3allUIIaeT paboTy y MpenoiaBaTelis.

11 MeToauveckue peKOMEHAALMH NMPENnoaaBaTessiv M0 OPraHu3anun 00ydeHust
10 JUCIHUILINHE

J171st ocBOeHus 1ab0paTOPHOTO MPAKTUKYMa HEOOXOIUMO JIETTUTh CTY/ICHTOB Ha
HeOonbImme rpynmbl (10-12 yenoBek) as obecriedeHus 0€30MacHOCTH POBOIMMBIX
paboT U MOBBIIICHUS KaueCcTBa O0yUYCHHS.

C nenbto co3anus ycloBui aist odecnedeHus 3(hPEeKTUBHOTO UCTIOJIb30BaHUS
y4eOHOTO BPEMEHH, JaHHBIC TPYIITBI HAa 3aHATHUSX JIEISATCS Ha Opuraasl 1mo 2-3 Jeno-
Beka. Pabora OpuragamMu co3daeT YCIOBUS I8 OJHOBPEMEHHOT'O BKJIIOUCHHS B
y4eOHBIN MPOIECC BCEX CTYICHTOB 0€3 MCKIIOYCHUS, MPOUCXOIUT COBMECTHAS I10-
3HaBaTENbHAS JACATEIBHOCTD, CO3/IaéTCS Cpe/la 00pa30BaTEIIBHOTO OOIICHUS U peallu-
3yeTCsl IPUHITUT OOpaTHOM CBSI3H.

12 OcobeHHOCTH pean3auuu TUCIUIJIMHBI J1J1s HHBAJIHU/I0B U JIMI C
OrpAaHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-mearorndeckuii COcTaB 3HAKOMUTCS € TICUXOJOTO(U3UOTIOTH-
YECKUMH OCOOCHHOCTSIMU OOYYArONINXCsl MHBATUAOB U JIUI] C OTPAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3JI0POBbS, UHJIMBUIYAIHHBIMH MIPOTpaMMaMi peaOUJIMTaIlud WHBAJHU-
noB (mpu Hamwuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENIbHAS TOJ-
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JIEp’KKa TPENOIaBaHMsl TICUXO0JIOTaMH, COIUATLHBIMU PAaOOTHUKAMH, TPOIIEAIIUMA
MOATOTOBKY aCCUCTEHTaMH.

B cooTBercTBUM ¢ METOAMYECKHMMH peKoMeHnanusMu MunobpHayku PO B
Kypce MPEenoiaracTcsl UCIOJIb30BaTh COIMATbHO-aKTUBHEIE U PE(ICKCUBHBIC METO-
TbI OOYYEHMS, TEXHOJIOTUN COMMOKYIBTYPHON peadbINTalliN C 1ETBI0 OKa3aHUs T10-
MOIIY B YCTAHOBJICHUH MOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C APYTUMH CTY-
JIEHTaMH, CO3JaHUM KOM(POPTHOTIO TMCHUXOJOTUYECKOrO KIHMMATa B CTYIEHYECKOMN
rpynne. Iloxbop u pa3paboTka y4eOHBIX MaTEpHUAIOB MPOU3BOIATCS C YYETOM
MPEIOCTaBIICHUSI MaTepUalia B pa3IuyHbIX (popMax: ayuaibHOM, BU3yaIbHOMU, C HC-
MOJIb30BAaHUEM CIEIUATBHBIX TEXHUUECKUX CPEACTB U MH(POPMAIIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJICHHbIM MuHOOpHayku Poccuu k mopsiaxky
peanu3anud 00pa3oBaTENbHONW JIEATEIbHOCTH B OTHOIICHUM WHBAJIUAOB M JIMIL C
OB3, He00X0IMMO UMETH B BUY, UTO:

1. vHBaM bl U Jmia ¢ OB3 mo 3peHuto UMEIOT MpaBO MPUCYTCTBO-

BaTh HA 3aHATHUSIX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIINM OOydJaroleMycs He-

00X0AMMYIO TOMOIITb;

2. nHBaIM Bl U auna ¢ OB3 1o ciyxy UMET MpaBo Ha WCHOJIb30Ba-

HUE 3BYKOYCHUJIMBAIOIIEH armnaparyphl.

[Ipu npoBeneHUN MPOMEKYTOYHOM aTTECTAlMK MO JIUCIUIUIMHE oOecreurBa-
€TCsI COOTIOJICHNE CIIEAYIONTUX OOINX TPeOOBaHUM:

o INPOBEAECHUE AaTTECTAlMU [ WHBAJUIOB B OJIHOW ayJUTOPUU

COBMECTHO C OOYyYaroIUMHKCS, HE SIBISIOMMMUCS WHBAIHMJIAMU, €CIU ATO HE

co37aeT TPYAHOCTEH JIsi MHBAIMJIOB U UHBIX OOYYalOUIUXCS MPU MPOMEXY-

TOYHOM aTTECTAIlUM;

o MPUCYTCTBUE B ayJAUTOPUM ACCUCTEHTa (aCCUCTEHTOB), OKa3bIBa-

IOIIEr0 OOyYarolUMCsl MHBAJIMJIAM HEOOXOJUMYI0 TEXHUYECKYIO MOMOIIb C

Y4ETOM UX UHIUBHUIYaJIbHBIX OCOOCHHOCTEH (3aHATH paboyee MeCTO, Mepe/IBU-

raThbCsi, MPOYUTATh U ODOPMUTH 3aJaHUE, OOIIATHCS C IK3AMEHATOPOM);

o MOJIb30BAaHUE HEOOXOIUMBIMHU O0YYarOMMMCs WHBAIUAaM TEXHU-

YECKHUMU CPEACTBAMH MPHU MPOXOKICHUH MPOMEKYTOUHOM aTTECTAllUU C y4e-

TOM UX UHJUBUIyAIbHBIX OCOOCHHOCTEH;

o obecriedyeHne BO3MOXKHOCTH O€CHpEnsTCTBEHHOTO J0CTyIa 00y-

YaIOIINXCSl MHBAIMIOB B ayIUTOPUH, TyaJe€THbIEC U APYTUe MOMEIICHUS, a TaK-

K€ UX TPEOBbIBaHUS B YKa3aHHBIX MOMEIICHUSIX.

[To muchbMeHHOMY 3asIBJICHUIO O0YYaroIIerocss MHBAIUAA MPOIOKUTEIHLHOCTh
MPOXOXKJICHUS HWCIBITAaHUS TIPOMEXKYTOYHOW arTecTanuu (3adera.) 00ydaromuMmcs
WHBAJIMJIOM MOXXET OBITh YBEJIWYEHA MO OTHOIICHUIO K YCTAHOBJIICHHOW MPOIOIKH-
TEJIBHOCTHU €T0 CIAYHU:

o IPOJIOJDKUTEIBLHOCTh C/IaYd HCIBITAaHUS, TTPOBOJUMOTO B THCh-
MEHHOM Qopme, - He Oosiee uem Ha 90 MUHYT;
o IPOJIOJDKUTEILHOCTh TIOJITOTOBKH 00YYaroIIerocss K OTBETY, Mpo-

BOJAMMOM B YCTHOM (opme, - He Oosee ueM Ha 20 MUHYT;

B 3aBucumocTH OT MHAMBUIYAIBHBIX OCOOEHHOCTEH, oOyuaromuxcs ¢ OB3
YHuBepcuteT 00ecTieunBaeT BHIMOTHEHUE CISAYIONUX TPeOOBAaHUMN MTPU MTPOBEIACHUN
aTTeCTallUU:
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a. JUISL CIETBIX:

o 3a/1aHUsl U UHBIE MaTepUaJIbl JUIsl IPOXOKIEHUS TPOMEXYTOUHOMN
aTTecTary oQOPMIISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIIFI0 KOMITBIOTEPA CO CIEIUATU3UPOBAHHBIM TIPOTPAMMHBIM OOecTiede-
HUEM JUISI CIICTIBIX, JTMO0 3aYUTHIBAIOTCS ACCUCTEHTOM;

o MUCHbMEHHBIE 33J]aHUs BBIMOJHSIOTCS 00ydaromuMucsa Ha Oymare
penbedHO-TOUeUHBIM Ipu@TOM bpaiinis win Ha KOMIIbIOTEPE CO CHEIUATU3U-
POBaHHBIM MPOTrPAMMHBIM 00€CTI€YEHUEM JIJISl CIEMBIX, TUOO0 HAIUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Mpu HEOOXOAMMOCTH OOYYAIOIIUMCS MPEIOCTABIISIETCS KOMILIEKT
MMCBMEHHBIX MPUHAIICKHOCTEH 1 OyMmara i muchMa peabedHO-TOUCUHBIM
mpudTom bpaiinsg, KOMIBIOTEp CO CHEIUATM3UPOBAHHBIM TMPOTPAMMHBIM
oOecrieyeHueM JJis CIEIbIX;

o 3a/laHdsl M WHBIE MaTepuaibl IJs cladu 3adeta 0ohOpMIISIOTCS
YBEIUYECHHBIM HIPUPTOM;

o obecrieunBaeTCsl MHIMBUAYAbHOE PAaBHOMEPHOE OCBEILCHUE HE
MmeHee 300 mrokc;

o Ipy HEOOXOJMMOCTH OOYHArOIIUMCSI MPEAOCTABIACTCS YBEIUYU-
BAIOIIEE YCTPOMCTBO, JIONMYCKAETCA  MCIOJb30BAHME  YBEJIMYMBAIOIINX
YCTPOMCTB, UMEIOIIUXCS Y 00yUYaIOIINXCS;

b. s mIyXux U ciaOoCHbIIIANMX, ¢ TSHKEIBIMU HAPYIICHUSIMU pe-
qu:
oOecrieunBaeTcsl HaJIM4YMe 3BYKOYCWJIMBAIOIICH amnmapaTypbl KOJUIEKTUBHOTO

MOJIb30BaHMs, MPU HEOOXOJAUMOCTH OO0YyUYaIOIIUMCS TMPEJOCTaBISAETCS 3BYKOYCHIIHU-
BaroIas anmnaparypa WHIMBUIYaTbHOTO MOJb30BaAHUS;

10 UX JKEJIAaHUIO UCTIBITAHUS TIPOBOJIATCS B MUChbMEHHOU (hopme;

C. JUISL JIUI] C HapYLICHUSIMUA OMOPHO-JIBUTATEILHOTO armaparta (Ts-
YKEIBIMU HAPYIICHUSMU JBUTATENbHBIX (DYHKIIMN BEPXHUX KOHEYHOCTEH WIIH
OTCYTCTBHUEM BEPXHHX KOHEUHOCTEM )

O HeobxoauMocTH OOECTICYeHHS CIEIMaIbHBIX YCIOBUM MJIsi IPOBEACHUS aT-
TeCTalluy 00YyYaroIMiCs TOJKEH COOOITUTh MMCHMEHHO He Mo3aHee, 4yeM 3a 10 qHei
10 Hayana arrectauuu. K 3asBIeHHUIO MPpUIararoTcsl TOKYMEHTHI, MOITBEPKIAI0ITNE
HaJuyue y oOydaromerocss MHAUBUIyaIbHbIX OCOOCHHOCTEH (IIpU OTCYTCTBUM YKa-
3aHHBIX JOKYMEHTOB B OpraHuzamuu). [Ipu HEOOXOAMMOCTH JIsi OOyJarOUIUXCs C
WHBAJIMTHOCTHIO MPOIIEAypa OIICHUBAHUS PE3yJIbTaTOB 00yUEHUS MOXKET MPOBOAUTH-
Csl B HECKOJIBKO ATaIlOB.

IIporpammy pa3padoraiu ct. npen. J[.B. Cuerupes
«30» anpenﬂ 2

K.0.H. Lz[g;l/ T/B Cenunnkas
«30» anpes 2926 T.

\
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PEINEH3USA
Ha pa0o4yI0 MpOrpaMmmy

aucuuiuiuabl b1.0.18 «Mukpo0no10rusi ¢ 0CHOBAMUA MMMYHOJIOTHID JIJIS1 MOJ-
roropku 0akanagpa ®I'OC BO nanpasiaenuro / (HampasiaeHHocTh): 05.03.04
I'uapomereoposiorus / (Ilpuknaguas rugpomereoposorus); 35.03.04 Arponomus /
(3amruTa pacteHuil U GUTOCAHUTAPHBIN KOHTPOJb, CeNneKins U TeHETHKa CeTbCKOXO0-
3SIUCTBEHHBIX KYJNbTYp, Arpoousnec); 19.03.01 buotexnomorus / )BerepunapHas
OnoTexHoNOoTHsI, BUOTEXHOIOTH M MOJIEKYJISIpHAass OHOJIOTHs, ATPONpPOMBILIUICHHAS
ouorexnonorus); 35.03.03 Arpoxumus u arponouyBoBefieHHE / (ATpOXUMHYECKOE
oOecnieuenne arporexHojoruii, ['eomHpopmanmonHoe obecrieueHne MOYBEHHO-
3eMeNbHBIX pecypcoB); 06.03.01 buomnorus / (YnpaBieHrue BOJHBIMUA OUOTOTHIECKH-
MU pecypcamu, ['eHeTuka KUBOTHBIX, PenpoyKTuBHAsE OMOJIOTHS U JKOJIOTHUS HKH-
BOTHBIX); 35.03.05 CamoBoactBo / ([lekopaTuBHOE CaJioBOACTBO U MUTOMHUKOBOJ-
cTBO, [l1010BOACTBO U BUHOTpaAapcTBO, [IpoM3BOACTBO MPOAYKIIMU OBOIIHBIX U JiE-
KapCTBEHHBIX pacTeHui, Cenekius 1 OMOTEXHOJIOTUS KYJIbTYPHBIX PACTEHUN).

Mocunoit Jlrogmuinoi BrnanumupoBHO mpodeccopom Kadeapbl SKOIOrUU
Poccutickoro rocynapctBennoro arpapHoro ynusepcurera — MCXA um. K. A. Tu-
mupsizeBa (PTAY-MCXA um. K. A. TumupsizeBa), TOKTOp OUOJOTUUECKUX HAYK
(aree MO TEKCTYy PELIEH3EHT), MPOBEJEHA PELeH3Us padouell MporpaMMbl JUCIIH-
wInHbBl « Mukpoouosiorus ¢ ocHoBamu umMmmyHodiorun» - ®I'OC BO nanpasJieHuio /
(HanpasJjeHHocTh): 05.03.04 T'mapomereoponorus / (IIpuknagHas ruapOMETEOPO-
norus); 35.03.04 Arponomus / (3amura pacTeHUN U (UTOCAHUTAPHBIN KOHTPOJIb,
CenekuMsi ¥ TE€HETHMKA CEJIbCKOXO3AWCTBEHHBIX KyJNbTyp, ArpooOusnec); 19.03.01
buorexHosorus / )BerepuHapHast OMOTEXHONOTUS, BUOTEXHONOTUS U MOJNEKYJIApHas
ouonorus, ArponpombliuieHHass Ouotexnosorus); 35.03.03 Arpoxumus U arponoy-
BOoBeqieHne / (Arpoxumudeckoe obecrieueHue arporexHosoruit, I'eonndopmaimon-
HOe obOecrieueHrne moYBeHHO-3eMeNbHBIX pecypcoB); 06.03.01 buonorus / (Ynpasie-
HUE BOJIHBIMU OMOJIOTHYECKMMHU pecypcamu, [ eHeTnka KUBOTHBIX, PenpoaykTuBHas
Oouostorust U dKojJorus XUBOTHBIX); 35.03.05 CanoBonctBo / (/lekoparuBHOE cajo-
BOJCTBO M NMUTOMHHUKOBOACTBO, I111040BOACTBO M BHHOTrpanapcTBo, IIponsBoacTBo
NPOAYKIMHA OBOUIHBIX W JIEKAPCTBEHHBIX pacTeHuid, Cenekuus U OUOTEXHOJOTHUs
KyJbTYPHBIX pacTenuid) pazpadorannoit B ®I'6OY BO «Poccuiickuii rocyaapcTBeH-
HbI arpapHbiil yauBepcuteT — MCXA umenu K. A. TumupsizeBay, Ha kadeape MUK-
poOuonoruu u uMmyHosoruu (paspadotunku CuerupeB [[.B. crapmmii npenonasa-
Teb Kadenapsl MUKpOOUOIOTHH M UMMYHOJIOTUH, K.0.H. ¥ JIOIEHT Ka(eapbl MUKPO-
ouosiornu u ummyHosnoruu Cenunkas O.B.).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MAaTepUalibl, PELIEH3EHT MPUIIEIT K
CJIEIYIOLIUM BBIBOJAM:

[IpeabsiBiaenHas paboyas mporpamma JUCHMUILUTUHBI « MUKPOOUOIIOTHS ¢ OCHO-
BaMM UMMYHoJIOTUW» (Hanee no tekcty IIporpamma) coomeemcmeyem TpeOOBaHUSIM
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®I'OC BO mo nampasnenuto / (HampaBiaeHHOCTH): 19.01.03 buortexnonorus/ (buo-
TEXHOJIOTHSI MUIIEBBIX MPOIYKTOB) U codepocum BCE OCHOBHBIE pa3felibl, coomeem-
cmeyem TPeOOBAaHUSM K HOPMAaTHBHO-METOJAMYECKUM JTOKYMEHTaM MPEIbSIBISIEMbIX
K paboueil mporpamMme TUCIUTUIAHEI.

[IpencraBnennas B Ilporpamme axkmyansnocms y4eOHOW NHCUUILIUHBI He noOje-
JHCUM__COMHEHUI0 — JUCUUILIMHA «MHUKpOOHONOrusl ¢ OCHOBAMH HMMMYHOJOTHH»

BKJIIOUEHA B 00s3aTenbHbIN niepedeHs @I'OC BO, B nuki1 1UCHMIUIMH 0a30BOM YacTH
yueoHoro nukiaa — b1.0.18. Peanuzamnus B aucuumuimHe « MUKpOOHOJIOTHSI ¢ OCHO-
BamMu UMMyHoJorum» TpeboBanuii ®I'OC BO, OIIOII BO u yuebGHoro miaHa mo
Hanpasienuto 05.03.04 I'magpomereoponorus, 35.03.04 Arponomus 19.03.01 buo-
texHonorusa, 35.03.03 Arpoxumuss u arpomnouBoBenenue, 06.03.01 buosnorus,
35.03.05 CapmoBoactBo. Ilpencrasinennsie B [IporpamMmme yenu DUCHUIUIAHBL COOM-
semcmayrom tpedoBanusM @I'OC BO no nanpasnenuto 05.03.04 I'mapomereoposio-
rusi, 35.03.04 Arponomusa 19.03.01 buorexnonorus, 35.03.03 Arpoxumusi u arpo-
nouBoBeaenue, 06.03.01 buosnorus, 35.03.05 Canooactso. B coorBerctBuu ¢ Ilpo-
rpaMMoOi 3a JUCHUTUIMHONW « MUKPOOHOJIOTHS ¢ OCHOBaMU UMMYHOJIOTHHY 3aKperiie-
Hbl oOmenpodeccuoHalbHbie M TpOoQeccHoHaIbHbIE KOMMIETEHIHMH. JucIuIimHa
«MukpoOuoJIorusi ¢ OCHOBaMU MMMYHOJIOTUM» U TIpejacTaBieHHas [Iporpamma crno-

cobHa peanu306ams KOMIIETCHIIUIO B OOBABICHHBIX TpeOoBaHusIX. KoMmmereHius e
8bl3bl6ACM COMHeHuUs1 B CBETe MPO(ECCUOHAIBHON 3HAYMMOCTH U COOTBETCTBHS CO-

ACPIKAHUIO JUCHUIIIMHBI ((MI/IKp06I/IOJIOFPI51 C OCHOBaMHU UMMYHOJIOTHH»

1. Pezynomamot o0yuenus, npencraBieHHble B lIporpamMmme B Kareropusix
3HaTh, YMETh, BIAJIETh COOMEEeMCcmEyom CueUPUKE U COACPKAHUIO AUCLIUAIIIIMHBL U

0eMOHcmpupwom B03MO2UCHOCMb TTOJIYUYCHHUA 3ad4BJICHHBIX PC3YJIBTATOB.

2. O6mias TpyA0EMKOCTh TUCHUIIIMHBI « MUKPOOHOIOTHS ¢ OCHOBAMH UMMY-
HOJIOTHI» COCTaBisieT 3 3aué€THbIX equuullbl (108 yacon).

Nudopmarus 0 B3aMMOCBS3M M3Y4aeMbIX JUCIMIUIMH M BOMPOCAM HCKIIIOYE-
HUSl TyOIMpOBaHUS B COACPX AHUH AUCUUIUINH cOOmeemcmeyen NeHCTBUTETbHOCTH.

Juctummuaa «MHUKpOOHOTIOTHSI ¢ OCHOBAaMH WMMYHOJIOTHH» HE B3aMMOCBS3aHA C
apyrumu aucuumiiniamMu OITOIT u YyeOHnoro niaHa HanpasJieHHI0 / (HanmpaBJieH-
HocTh): 05.03.04 Tunpomereoponorusi / ([IpukiagHas TUIPOMETEOPOITIOTHSA);
35.03.04 Arponomus / (3amura pacTeHuii U GUTOCAHUTAPHBIA KOHTPOJIb, CeneKius
U TEHEeTHKa CEeIbCKOXO3MCTBEHHBIX KYJIbTYp, Arpobusnec); 19.03.01 buorexHnoo-
rusi / )BerepuHapHas 6MoTexHoJIOTHs, bHOTEXHOMOTHS U MOJIEKYJISIpHast OMOJIOTHS,
ArpornpomsiiiieHHas OnotexHosorus); 35.03.03 Arpoxumusi v arporno4BoBeieHHE /
(Arpoxumuueckoe oOecreyeHue arpoTexHoioruid, I'eonndopmalmonnoe obecneye-
HUE€ MOYBEHHO-3eMeIIbHBIX pecypcoB); 06.03.01 buonorus / (YnpaBieHrue BOIHBIMU
OMOJIOTMUECKUMHU pecypcamu, |'eHeTHKa *KUBOTHbBIX, PernpoaykTuBHas OMOJOTHS U
aKosorus KUBOTHBIX); 35.03.05 CamoBoactBo / (JlekopaTuBHOE CagOBOJICTBO U TTH-
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TOMHHUKOBOJACTBO, [l1010BOACTBO M BUHOTpamapctBo, [Ipou3BoACTBO HPOIYKIIMHU
OBOIIHBIX M JIEKAPCTBEHHBIX pacTeHuil, Ceneknus u OMOTEXHOJOTHUS KYJIbTYPHBIX
pacTeHuil) 1 BOBMOXXHOCTh TyOJMPOBAaHUS B COACPKAHUU OTCYTCTBYeT. JluciumimHa
MpeayCMaTpPUBACT HATMYNE CIICIHAIBHBIX TPeOOBAaHUN K BXOJIHBIM 3HAHUSIM, YMCHH-
M ¥ KOMIIETEHIIUSAM CTYIEHTA, XOTS MOXKET SIBJIATHCS MPEAIIESCTBYIOMIEH /ISl CIIEIH-
QJIbHBIX, JUCIUIUINH, UCIIOJIb3YIONINX 3HAHUS B 00JACTH MUKPOOHOJIOTHH B TIpodec-
CUOHAJILHOM JESITeIbHOCTU OaKaaBpa.

3. IlpencraBnennas [IporpamMmma npeamnonaraeT UCMOJIb30BAHUE COBPEMEHHBIX
o0pa30oBaTeIbHBIX TEXHOJIOTUH, MCTOIB3YEMbIE MPU PeATU3ANK PA3TUIHBIX BHUIOB
yueOHOM paboThl. @opmMbI 00pa30BATEIBHBIX TEXHOJIOTUN coomeemcmayion CIeln-

(bUKe TUCIIUTUTNHBI.
4. Bwunpl, comepKaHUE U TPYAOEMKOCTh CAMOCTOSTEIIBHONW paOOTHI CTYICHTOB,
npejcTaBieHHble B [Iporpamme, coomseemcmayrom TpeOGOBaHHUAM K MOJATOTOBKE BBI-

nmycKHUKOB, cogepxammmcs Bo @PI'OC BO no nanpasnenuto 19.01.03 buorexnono-
rusi. [Ipencrasiennsie u onucanusie B [Iporpamme Gpopmbl mekyuyeri OLIEHKU 3HAHUIMA
(ompoc, kak B ¢popme 00CYKIECHUS OTACIbHBIX BOIIPOCOB, TaK U BBHICTYIUJICHUS, U y4a-

CTHUE B TEMAaTUYECKUX JTUCKYCCHUSIX U TPYNIOBBIX OOCYXIEHUSX), COOMBEMCMEYIOm
crienuPuKe TUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

®opma TPOMEXKYTOYHOTO KOHTPOJS 3HAHUI CTYIEHTOB, MPEIyCMOTPEHHAs
[Iporpammoii, ocyiiecTBisieTcs B popMe dK3aMeHa

dopMbI OIIEHKH 3HAHWM, MpefcTaBieHHble B [Iporpamme, coomsemcmesyrom

cnienuuKe TUCIUILTAHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

5. YuebOHo-meToauyeckoe o0ecreyeHue AUCLHMIUIMHBI MPEICTABIEHO: OCHOB-
HOU nuTepatypoit — 12 ucTouyHUKOB (0a30BbIi yueOHUK U yueOHOe rmocoOue), JomoJ-
HUTEJILHOU JIUTEpaTypol — 15 HauMeHOBaHUs, U coomeemcmayenm TPeOOBAHUSIM
®I'OC BO mnampasnenuss 05.03.04 T'mppomereoposiorusi, 35.03.04 ArpoHomus
19.03.01 buotexnonorus, 35.03.03 Arpoxumus u arponouBoBesienue, 06.03.01 buo-
aorus, 35.03.05 CagoBoacTBo

6. MaTepI/IaHBHO-TeXHI/I‘{eCKoe oOecrieueHue JUCHHIIIIMHBI COOmeenicneyent

crenuduke AUCHUTITUHBI « MUKPOOUOJIOTHSI C OCHOBAMH UMMYHOJIOTUMY U 0o0Oecte-
YUBAeT MCITOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIC HHTCPAKTHUB-
HBIX METOJIOB OOyUCHHSI.

7. Metoanuyeckue peKOMEHAAIMU CTYASCHTaM U METOAUYECKUE PEKOMEH IallNU
MPETNO/IaBaATEISIM 110 OPTraHU3aIMi OOYUYCHHS TI0 TUCIUIUIMHE JAI0T MPEACTaBICHUE O
cneruuke oOy4eHHs N0 AUCHUIUIMHE «MUKPOOHOIOTHS C OCHOBAMH HUMMYHOJIO-
TUu» U coomeemcmeyrom cranaapty no HampasieHuto 05.03.04 I'mppomereopolio-
rus, 35.03.04 Arponomusa 19.03.01 buorexnonorus, 35.03.03 Arpoxumusi u arpo-
nmouBoBeaenne, 06.03.01 buomorus, 35.03.05 CagoBoacTBo

OBIIHNE BbBIBO/IbI
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Ha ocHoBaHuuM npoBeAEHHON PEIEH3UU MOXKHO CIIE€NaTh 3aKJIIOUYEHHUE, YTO Xa-
pakTep, CTPYKTypa U CojepKaHue pabodeld mporpaMMbl TUCIUTUIMHBI «MUKpoOHo-
gorusa ¢ ocHoBamu uMmyHosorum» ®OI'OC OIIOIT BO nanpas/ienuro / (Hanmpas-
JeHHoctb): 05.03.04 T'mapomereoposorust / (IIpukiamHas THAPOMETEOPOJIOTHS);
35.03.04 Arponomus / (3amura pacTeHuil U (UTOCAHUTAPHBIA KOHTPOIb, Cenexius
U TEHETHKA CeJIbCKOXO3SMCTBEHHBIX KyIbTyp, Arpodusnec); 19.03.01 buotexHoso-
rusi / )BerepunapHas 6uotrexHosiorusi, bruorexHonoruss u MoJjeKkyJspHas OHOJOTHS,
ArponpomsinuieHHas onotexnosorus); 35.03.03 Arpoxumus u arporno4YBOBEACHHE /
(Arpoxummueckoe oOecredeHue arpoTexHoioruid, ['eonHbopmanronHoe odecmede-
HUE TTOYBEHHO-3eMeNbHBIX pecypcoB); 06.03.01 buomorus / (Ynpasinenue BOIHBIMA
OnonornyeckuMu pecypcamu, ['eHeTHKa XKUBOTHBIX, PempoaykTuBHAs OWONOTHS U
aKoJIoTHs KUBOTHBIX); 35.03.05 CamoBojacTtBo / (/lekopatuBHOE Ca0BOJCTBO U MH-
TOMHHUKOBOJACTBO, [I1010BOACTBO M BUHOTpamapctBo, [Ipom3BOACTBO HPOIYKLIMHU
OBOIIHBIX M JIEKAPCTBEHHBIX pacTeHuil, Cenekius U OMOTEXHOJOTUS KYJIbTYPHBIX
pactenuit), (kBaauduKkaius (CTETEeHb) BBITYCKHUKA — OakaliaBp), pa3padoTaHHasl CT.
npern. kadenpsl MUKpoOuosgorun u ummyHosioruu, CuerupessiMm Jl. B, u nonentom
kadeapel MmukpoOuonoruu u ummyHosnoruu Cenunkoir O.B.), cootBeTcTBYyeT Tpebo-
BanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM YKOHOMUKH, PhIHKA TPYya U MO3BO-
JUT TIpH €€ pealid3allii yCIelHo obecneunTb (GOpMHUPOBAHUE 3asBICHHBIX KOMIIE-
TEHIIN.

Penienzent: Mocuna Jlronmuina BiagumuposHa 1.6.H., mpodeccop kadeapb
CXA um.
T.

9KOJIOTHH PoccuiicKkoro rocy1apCcTBEHHOTO arpapHOro YHUBEPCUTETA —
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizera «04» Mag 202
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