[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
®N0: |.|_|I/ITI/IKOB bniiag . pa BacunbesHa

\/HCTUTYTa ar 061oTEXHONOTUM . = =
Mﬂl CTEPCTBO CEJBCKOTI'O X03AUCTBA POCCUUCKOHU ®EAEPAIIMHN
.' CE/[EPATIBHOE TOCYJIAPQTBEHHOE BIO[DKETHOE OBPASOBATEIILHOE YUPEKIEHHE BICIIEIO OBPASOBAHMSA

) adl zgggg;e(ggl/ICKI/H/I OCYAAPCTBEHHBIN AT PAPHBIA YHUBEPCUTET —
MCXA nmenn KA. TUMUPSA3EBA»
(®I'bOY BO PI'AY - MCXA umenu K. A. Tumupszesa)

HucTutyT AFpO6I/IOTeXHOJ'IOFI/II/I

/‘/ ; Li’:‘,\tfmI/ITI/IKOBa A.B.
2025 .

PABOYASA ITPOI'PAMMA JTNCHUTIJINHBI
b1.0.18 Mukpo0Ouo0/10rusi ¢ 0CHOBAMH HMMYHOJIOTHH
JUTSI IOJITOTOBKK OaKaJlaBpoOB

dI'OC BO
Hanpasnenue: 19.03.01 buotexnonorus
Hanpaenennocts (nmpouib): « BHOTEXHOIOrMS U MOJIEKYJISIPHAS OMOJIOTHSD»
Kypc 1,2
Cemectp 2,3
dopma 00yUyeHHS 3a09Has

I'ox mauana noarorosku 2025

Mockaa, 2025



Pazpaborunku ct. npen. J[.B. CHerupes
«08» I/;I{I’Qf*%g /2925r.

k.0.H., noueHt O. B. Cenunkas
«08» mronst 2025r. 7
(d/
PernieHzent 1.6.1. mpodeccop JL.B. Mocuna
«09» mrons 2025r. /|
e
<
[TporpamMma cocraenena B cootBerctBan ¢ TpedoBanusamMu OI'OC BO, OIIOIL, npo-
(peCCHOHANBHOTO CTaHAApTa W Y4YeOHOro IUIAHA MO HAMNpPaBICHUIO MOATOTOBKH

19.03.01 buorexnomorust, mpoTokoa Ne 7 ot 06 uronst 2025 r

[TporpamMma oOcCykaeHa Ha 3aceiaHun Kadeapbl MUKPOOHOIOTHA U UMMYHOJIOTHH,
mpoTokoJt Ne 7 ot 16 utonst 2025 r.

3aBenyroumii kadeapoi

MukpoOMOJIOTHH 1 UMMYHOJIOTHA 1.6.H., nouent A. B. |
«16» urons 2025 1.
CornacoBaHo: %/ /
[Tpencenarens yueOHO-METOANUECKONH KOMUCCHH
UHCTUTYTa ArpoOMOTEXHOJIOTHI 1.C.-X.H., mpodeccop A.B. Illutukosa
«20» urons 20

L Vi
»,,2’;;'7///;/24// —
H.o. 3aBenyromero =
BBIITY CKarOLIEH Kadenpoi

buorexnonoruu J.c.-X.H., npodeccop E.A. Beprukopa
«16» uronst 2025 r. a7 %
/ C

Nt

Hupexrop LIHb Bep6epos I1.A.
«20» wrons 2025 r.

ﬁwf Pendioterd
7 P 7z




Conepxanue

1. EJJH OCBOEHHA AU CHUATIJINHBI 5

2, MECTO JUCIIMILINHBI B YYEBHOM IMPOLECCE 5

3. HEPEYEHbD INTAHUPYEMBIX PE3Y/JIBTATOB OBYYEHUA IO TUCHUILIMHE, COOTHECEHHBIX

C INTAHUPYEMBIMHU PE3YJIBTATAMHU OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBL........... 6

4, CTPYKTYPA U COAEPKAHUE JUCHUILTUHBI 11
4.1 PACTIPEJIENIEHUE TPYJIOEMKOCTH JIUCITUTUIAHEL TIO BUIIAM PABOT TTO CEMECTPAM .......oovviviiiiieieciie e 11
4.2 COAEPKAHUE JIICTITITIHB ..........oiuiiiiiitiie ittt ettt ettt ettt e ettt ess s et st e b ebe et b s es et esbeenseieeesene s 11
4.3 TEKIAH/JTABOPATOPHBIE BAHSITIISI...........oooiiiiiiiiie ettt 16
4.4 TIEPEYEHE BOITPOCOB JIJIST CAMOCTOSITEIILHOTO M3 VUEHUS JIUCITUATUTAHEL ..o 17

5. OBPA3OBATEJBHBIE TEXHOJIOI'UHA 18

6. TEKYIIIUI KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUYHAS ATTECTAIIMA 11O HTOTAM

OCBOEHUA JUCHUILITAHBI 21
6.1. THIIOBBIE. KOHTPOJILHBIE 3AIAHUSI HJIA WHBIE MATEPHAJIBL, HEOBXO/IUMBIE. /151 OIIEHKY 3HAHUI,
VMEHHI 1 HABBIKOB U (HJIH) OTIBITA JAESATETIBHOCTIL. ..ot 21
6.2 IEPEYEHD BOIIPOCOB K DK3AMEHY T1O JIUCTIHIITIITHE ............oooviiiioneionsiois e etieesae s s enae s e enseens e eens 33

6.4. OMHCAHHE ITOKA3ATEJIEIl H KPUTEPHEB KOHTPOJISI YCIEBAEMOCTH, OMICAHIE IIIKAJT ONEHIBAHHS .36
7. YYHEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

«MHUKPOBHOJOIusA C OCHOBAMH HMMYHOJIOTI' 1N 37
7.1 OCHOBHAST THTEPATYPA . ......oiiiiiiiiiieiiieetie ottt ettt essees e esae et e et e et et e s s easseaseenseesbeenaeesaeeneenes 37
7.2 JTOTTOJTHUTEJIBHAS JIITEPATYPA .....coooiiiiiiiie oo et ee e et e e e 37
7.3 METOJIMYECKHUE YKA3AHHS, PEKOMEHJIATIHA U IPYTUE MATEPUAJBI K 3AHSITHSIM ... 38

8. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJTEKOMMYHUKAIIHOHHOM CETH
«MHTEPHET», HEOBXOANMBbIX J1JI1 OCBOEHUA JUCIHUIIJIIUHBI «MUKPOBHOJOI'UA C
OCHOBAMH UMMYHOJIOI'HN». 38

8.1 BA3BI JAHHLIX, TH®OPMAITHOHHO-CIIPABOYHBLIE U TIOUCKOBBIE CHCTEMBL.........c..coooviiiiieiiiieiie e 38

9. OMMCAHUE MATEPHAAJIBHO-TEXHUYECKOM BA3BI, HEOBXOUMO 111 OCYIIECTBJIEHUA
OBPA3OBATEJBHOTI'O MPOIECCA IO JUCHUILUIMHE b1.0.18 «MUKPOBHOJIOI'HA C

OCHOBAMMU UMMYHOJIOI'NRN». 38
9.1 MY3EMHBIE INTAMMBI MAKPOOPTAHIIBMOB ........c.oiiiiiiiiii e e, 42

10. METOAUMYECKHE PEKOMEHJAIIMA CTYAEHTAM 11O OCBOEHUIO JUCIITAIIJIMHHL........... 42
10.1. BUJBI 1 ®OPMBI OTPABOTKH HPOITYIIEHHBIX BAHSITHIA ........o.ooiiiiiiiiiii e 43

11. METOAUWYECKHE PEKOMEH/JAIIMHA MPEITOJAABATEJIAM ITO OPTAHUM3AIIMA OBYYEHMUA 11O

JAACIHUAILINHE 43

12 OCOBEHHOCTH PEAJIM3AIIMUA AU CITAIIJIMHBI JJIA HHBAJIUI0OB | JIUII C

OI'PAHUYEHHBIMHA BO3SMOXHOCTAMMU 310POBbA 43




AHHOTAIIHA
paboueii mporpaMmmbl y4eOHOH TUCIUTLTAHBI
51.0.18 «MukpoOuonorus ¢ 0CHOBAMH MIMMYHOJIOTAWY JJIsl IOArOTOBKM OakaiaBpa
no Hanpaieunto19.03.01 buorexnonorus, Hanpaenennocts (mpoguiib ). «bruorex-
HOJIOTHUSL U MOJIEKYJIIpHAst OMOIOTHSI»
Ilesn ocBOCHHS AUCHHILTHHBI
B cootBercTBHM ¢ koMneTeHIMsIMEA (MHAMKATOPBl KomneTeHmwmid: (YK-1.1; YK
— 1, YK — 6) uensto ocBoenus aucuumuianbl b1.0.18 MukpoOGuonorust ¢ 0CHOBaMH
UMMYHOJIOTHH SIBJISIETCA AaTh CTYAEHTY LETOCTHBIC MPEACTaBICHUS 00 OCOOEHHO-
CTsIX MOPQOaoruy, PU3NOIOTUH, META00IHN3MA, POCTA U KYJbTUBUPOBAHUSI MUKPO-
OPraHu3MOB, BBISIBJICHUE POJIA MUKPOOPraHU3MOB B KPYTrOBOPOTE YITIEPOA, a30Ta C
NPUMEHEHUEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHN
JUTS PELICHUSI HAYYHBIX, YYEOHBIX, MPAKTUYECKUX, METOINYECCKIX, WH(POPMALIMOHHO-
MOUCKOBBIX 3a/1a4 B 00JIaCTH MUKPOOMOJIOTHU ¥ OMOTEXHOJOTUI
MecTO0 TMCHMILIMHBI B Y4eOHOM mpounecce

JucumnnuHa 51.0.18  «MukpoOnoiorus ¢ 0CHOBaMH UMMYHOJIOTHHY BKJTFO-
yeHa B 0a30BYHO 4acTh YU4e€OHOTro TuiaHa no HampaejaeHuto 19.03.01 buorexHosmorus
N0 HAMPABIEHHOCTH (poQuIib). « BHOTEXHONOTHS U MOJIEKYJIsIpHAst Ouomorusy. Pea-
AU3anus B AMCUUILIHE «MHKPOOHOIOTHS ¢ OCHOBAMHA MMMYHOJIOTHHY TPEOOBaHMIA
dI'OC BO, OINOIT BO ocyniecTBasieTcsi B COOTBETCTBUM € YUEOHBIM IJIAHOM TIO
HarnpapyicHnto 19.03.01 buorexHosmorus.

TpeOoBanusi Kk pe3yibTaTaM OCBOCHHSI JUCHHUILIHHBI: B PE3YJILTATE OCBOE-
HUS TUCLUIUIMHBI (POPMUPYIOTCS CIIEAYIOIINAE KOMIETEHIMU (MHauKaTopel). YK-1.1;
YVK-1;,YK-6

Kparkoe cogep:kanue AuCHUNIHHBI

O6bem muciummHbl b1.0.18  MukpoOuosiorus ¢ 0OCHOBaMU WMMYHOJIOTHH
cocTaBisaeT 6 3a4eTHBIX €auHUIbL, Bcero 108 wacos, u3 kotopeix 14,4 ocraBiser
KOHTaKTHas padoTa o0ydaromerocs: ¢ mpenogaBaresieM (6 4acoB 3aHATHS JIEKIIHOH-
HOro THNa, 8 yacoB yaboparopHbie padoTel), 51 Yac COCTABISET CaMOCTOSTENIbHAS
paGoTa oOyuaromerocs (B T.4. BKJIOYas 8,6 4aCOB MOATOTOBKHU K dK3aMeHy ). Jlucim-
wmHbl 51.0.18 «MuKpoOHOaI0rus ¢ 0CHOBAMU HMMYHOJIOTHIY» YATAETCS CTYACHTaM
1 u 2-ro kypca 3a04HOro 00ydeHus MHCTUTYTa Arpodunorexnonorun PIAY-MCXA
uM. K. A. TumupsizeBa. CTpyKkTypa coAepkaHus yYeOHOM IMCUUIUIMHBI BKIIOYAET Ta-
KHA€ JUIAKTHYECKUE €AMHULBI, KAK TEMBI:

Tema 1. MukpoGuosorus ¢ OCHOBaMH HMMYHOJIOTUN — KaK Hayka. Mcropus pasButus MUKpoOHo-
JIOTHH.

Tema 2. buopaznooOpaszne MUKPOOPTaHHU3MOB

Tema 3. Mopdosorusi, cTpoeHre U XUMUYECKHIT COCTaB OaKTePUANTbHON KIETKH.

Tema 4. Cucremarnka MUKpOOpraHu3MoB. KpaTkas xapakTepuCcTHKa OTAEIbHBIX IPYII OaKTEPHA.




Tema S. MUKpOOpPraHU3MBbI U OKPY KarOLLIas cpeaa.

Tema 6. [Iutanne MUKPOOPTraHU3MOB.

Tema 7. KynpTuBUpOBaHNE MUKPOOPTraHU3MOB.

Tema 8. MeTtabo13mM MpOKapHOT.

Tema 9. [IpeBpaiieHne MEKpOOpPraHU3MaMH COETUHEHUI yriepona a3ota u ¢pocdopa

Tema 10. [IpumeHeHNe B CETbCKOM XO3SIMCTBE MPOIYKTOB MUKPOOHOTO CHHTE3a, MUKPOOOB-
AHTArOHUCTOB M MUKPOOHBIX METaOOJIUTOB.

Tema 11. IIpeBpaiieHre MUKPOOPTaHU3MaMH PACTUTENBHOTO ChIPbsi (OMOKOHBEPCHST).

OO0mast Tpy10eMKOCTh TUCHUIIMHBI: cocTaBiseT 108 4. (3 3au. en.).
IIpomexyTOUHBIH KOHTPOJB: MPOBOAUTCS B (hopMe IK3aMeHa

1. Ilesin ocBOEHHST THCHUILIHHBI

B coorBercTBHM ¢ KOMNETEHIMAMU (MHAMKATOPBI KoMmeTeHmid: (YK-1.1; VK -
I; YK — 6) uensto ocBoeHust aucuurnianHel 51.0.18 MukpoOuonorus ¢ 0OCHOBaMu
UMMYHOJIOTHM SIBJISIETCS J1aTh CTYJEHTY LETOCTHBIE MPEACTABIEHUS 00 OCOOEHHO-
cTsIX MOpQOJIOTur, (PU3NOJIOTHH, META0OIN3MA, POCTA U KYJIbTUBUPOBAHHUS MUKPO-
OPraHUu3MOB, BBISIBIICHAE POJIM MUKPOOPraHM3MOB B KPYrOBOPOTE YIIEPOJa, a30Ta €
OPUMEHEHUEM COBPEMEHHBIX HMH(POPMALMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHN
JUTS. PELICHHS] HAYYHBIX, YYEOHBIX, TPAKTHYECKHAX, METOIMYECKUX, HHPOPMALIMOHHO-
MOMCKOBBIX 33/1a4 B 00JIaCTH MUKPOOUOJOTUN ¥ OMOTEXHOJIOTUI

2. MecTo IUCHUIINHBI B Y4e¢0HOM mpouecce

Huciumivaa 51.0.18  « MukpoOroorus ¢ OCHOBaMH MMMYHOJIOTHHAY BKJTHO-
YyeHa B 0a30BYI0 4acTh y4eOHOro ruiaHa mo HampaeieHutro 19.03.01 buotexHomo-
TUSNO HAMPABICHHOCTH (MPOoQuib). « BUOTEXHOIOTUS U MOJEKYJIIpHAs OUOJIOTHSD.
Peammzanus B qucuuiimHe « MUKpoOHOJIOTHs ¢ OCHOBAMU MMMYHOJIOTUWY TPeOoBa-
Huit ®I'OC BO, [TOOIT BO ocymecTBisieTcst B COOTBETCTBUM € Y Y€OHBIM IJIAHOM
no HanpasyieHuro 19.03.01 buorexHomorus.

[IpeAecTBYOMUMA KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
mucuummHa b1.0.18  «MukpoOnosioruss ¢ OCHOBaMM MMMYHOJIOTHW)  SIBIISIFOTCSI
«DU3KHONOTHs pacTeHUy, « IKONOrusy, « Oprannueckas Xxumusy, «Heopranmueckas
XUMUS)

Juciummaa 51.0.18  «MukpoOroaorus ¢ OCHOBaMH UMMYHOJIOTUWY SIBJISIET-
Csl OCHOBOMOJIATAOIIEH JUTS U3YUEHUS CIACAYIOMMX TUCHUILIMH. « OCHOBBI MHKPOO-
HOW OmotexHonorum», «OCHOBBI MMMYHOJIOTHWY, «[IpUKIaaHbIE acmeKThl OMOTEX-
HOJIOTHUI.

OCOOEHHOCTBIO TUCLUIUIMHBI SBJISETCS M3YUYEHUE TEOPETHUYECKUX OCHOB CO-
BPEMEHHONH MUKPOOMOJIOTMM W MPUOOPETEHHE MPAKTUYECKUX HABBIKOB pabOTHI B
MUKPOOHOJIOTHYECKOH JTab0opaTopuu.



Jucummmaa b1.0.18  «MukpoOuosiorust ¢ 0CHOBaMH MMMYHOJIOTUWY PEaJIH-
3y€eTCs HA PYCCKOM si3bIKe ¢ mpuMeneHuemM S0 u JIOT.

B 00yuennu ¢ npumenenneM D0 u JIOT ucnones3yroTcst CIeayomue Opralu-
3alMOHHBIE (POPMBI YUEOHOH ACITEIBHOCTH:

* TEKLHAS,

* KOHCYJIbTaLUS,

* TabopatopHas padora;

* CAMOCTOSTENIbHAS BHEAY AUTOPHAs padoTa

ConpoBOKAEHUE NPEAMETHBIX IUCTAHIMOHHBIX KYPCOB MOXKET OCYLIECTB-
JSATHCS B CAEAYIOMMUX PEKUMAX

* TECTUPOBaHUE on-line;

* KOHCYJIbTauu on-line;

* MPEAOCTABICHAE METOIMYECKIX MATEPUATIOB;

* conpoBokaeHue off-line (mpoBepka TECTOB, KOHTPOJIBHBIX PadOT, Pa3INUHbIE
BU/JIbI TEKYILIETO KOHTPOJISI K TPOMEXKYTOUHOM aTTECTALINH ).

Pabouas nporpamma qucuuruinHbl « MUKpOOMOIOTHS ¢ OCHOBAMH MMMYHOJIO-
W) /I MTHBAIAO0B M JIWI] ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI pa3pada-
THIBACTCS MHAWBHIYAILHO C YYETOM OCOOCHHOCTEH MCHXO(PU3NUYECKOTO PA3BUTHS,
WHAMBHIYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3I0POBBS TAKUX 00YYAFOIIMXCS.

3. llepeveHb MIAHUPYEMbIX Pe3y/1bTATOB 00y4eHHs MO JUCHUILINHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHS 00Pa30BaTe/IbLHOI
NporpamMmblI

Hzyuenne naHHOi y4yeOHOH AMCLMIIMHBI HAMPaBICHO HA (POPMUPOBAHUE Y
oOyyaromuxcs KOMIIETEHLIU, MPEACTABICHHBIX B Tabmmue 1.



TpeOoBaHus K pe3y/ibTaTaAM OCBOCHHS YUCOHOI JHCIUILIHHBI

Tabnuia 1

B pesysbrare uzydeHus yueOHOM TUCITUILUIMHBI O0yYarOIHECs OJKHBI:

Ne R On Copnepxanue WHankaTopsl KoMre-
/1 ;{:r;;—l KOMITIETEHINH (VI € 4acTH) TEHLIHA 3HATh yMETh BJIAIETh
VK -1.1 IIpousBoauTh NOUCK UH-
dopmanuu Ha OyMasKHBIX
CriocoOwbI moncka HHPOpP- | ¥ 3JEKTPOHHBIX HOCHUTE-
MaIui Ha OYMaXKHBIX U | JISIX, MPUMEHSITh CHCTEM-
Auanusupyer 3amady, | 9JIEKTPOHHBIX HOCHTENSIX, | HBIA MOJXOM U1 PELIEHNUs
BBIZIEIISIST €€ OA30BBIE CYIIIHOCTb CUCTEMHOIO | MOCTAaBJEHHBIX 3a/a4, UC- | MeTtogonoruei Hay4Ho-
COCTABJISAIONINE, OCY- | HOAXO/A, IPHHLMIIBL KOH- | [OJIb30BATh KOHCTPYK- T'O MBIIIJICHHS
ECTBISIET TeKOMIIO- | CTPYKTHBHOH KPUTUKM, | THUBHYIO KDUTHKY B XOJI€
SULIMIO 3aa41 METOMBI AaHAJIN3a U CHHTE- | TIPOU3BOJACTBEHHBIX TUC-
3a nHpoOpMaUU KyCCHUH, OCYLIECTBIISTh
aHaJu3 U CUHTe3 HHPOP-
Cnoco0eH oCyIecTBIIsITh MaIu
MOUCK, KPUTUYECKHUI aHAIN3 YK-12 IIpon3BoaUTb MOUCK UH-
1 Vi .1 | ¥ CuHTes uH(pOpMaInH, MpPH- dbopmanmu Ha OyMaKHBIX

MEHSTh CUCTEMHBIN ITOAXO0
IUISl pELIEHUs] TOCTABJIEHHbBIX
3a7a4

Haxonut u kputuue-
CKH aHAJIU3UPYET UH-
dopmanmro, HeoOXo-
TUMYEO JJIsI PeLIeHust
MMOCTaBJICHHOM 3a4a41

CriocoObI moncka uxgpop-
Maluy Ha OyMa)kKHBIX U
3JIEKTPOHHBIX HOCUTEJISIX,
CYIIHOCTb CHCTEMHOTO
NOAXOAA, TPUHLIUITBI KOH-
CTPYKTHBHOM KPUTHKH,
METO/IbI aHATHU3a U CHHTE-
3a nHpOpMaLNU

U 3JIEKTPOHHBIX HOCHUTE-
JSIX, IPUMEHSATb CUCTEM-
HBII NOAXOX AJIs peLIeHUs
MOCTABJIEHHBIX 3a/a4, UC-
MOJIb30BaTh KOHCTPYK-
TUBHYIO KPUTHKY B XOJI€
MPOU3BOJCTBEHHBIX JIHC-
KYCCHUH, OCYLIECTBJIISTh
aHaJu3 U CUHTe3 HHPOP-
MaLuu

Haswikamu mmoncka u
KPUTHUYECKOTO aHaIn3a
uH(popMauuu, HeoOXo-

JUMOM JI PELIECHUS TTO-
CTaBJICHHOM 3a/1a9u

YK-13

Paccmatpusaet BO3-
MOZKHBIC BapUAHTBI
pEeLICHUs 3a0a4H,

MeTtononorur TeopeTu-
YECKOr0 U HKCIEePUMEH-
TaJbHOIO UCCIIENOBAHUS,
MPUHLOUIIBI CUCTEMHOI'O

IIpumensTs pa3nu4uHbIe
BAPUAHTHI PELIEHUS 3a-
7a4, OLEHUBAst UX JOCTO-

HUHCTB U HEAOCTATKH

CranpmapTHBIMU METO-
JaMU PEIICHHS TTOCTaB-
JIEHHBIX 3a/1a4, ornpeze-

JISIST UX JOCTOMHCTBA U




OLCHUBAaA UX 10CTO-

MOJXOJa ISl peLIeHus HEe0CTaTKU
MHCTBA U HEIOCTATKU MOCTaBJIEHHBIX 3a4a4
YK-14
I'pamoTHO, nOrN4HO,
apryMEeHTHPOBAaHHO
MUpPYET COO- AprymentupoBaHHoO dop-
(opmupyer cob Otnuune GpakToB OT MHE- Pry P $op AprymMeHTHpOBaHHO

CTBEHHbIC CYKACHHS U
oueHku. Oranuaer
(hakKkThl OT MHEHHIA,

WHTEpIpeTaLuii, oue-

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

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

KOB J1€ATEJIbHOCTH

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

dbopmupoBatb cod-
CTBEHHbBIC CYKICHHUS U
OLEHKH IO HaWJICeHHO!
uHpopMauu

YK-1.5

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

IIpuHIMNBI KPUTHYECKOTO
MBILIJICHUS

OueHuBaTh npakTHye-
CKYI0 3HAYMMOCTb Hay4-
HOTO UCCJIEIOBAHMUS

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

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

YK -6.1

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

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

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BUTHS U CaMO00-
pa3soBaHMUsL.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

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

TpyAa.

YK-6.2




IIoHnmaer BaXXHOCTH
IJIAaHUPOBAHMUSI TIEp-
CIEKTUBHBIX LieJIel

COOCTBEHHO aes-

TEJIbHOCTHU C Y4ETOM
YCJIOBUH, CPEICTB,

JIMYHOCTHBIX BO3MOX-

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

MEHHOH NMEePCHeKTUBbI

Pa3BUTHUSA AESITEIbHO-

cTH U TpeboBaHUN
PBIHKA TPyAa

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

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BUTHS U CaMO00-
pa3soBaHMUsL.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

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

TpyAa.

YK-6.3

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

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

@opMyIHpPOBATH LETU
JESITeIbHOCTH C yUeTOM
YCJIOBUH, CPEACTB, JINY-

HOCTHBIX BO3MOKHOCTEH,
3TaIoB KapbepHOIO POCTA,
BPEMEHHOH NMEepPCHEeKTUBbI
Pa3BUTHUS AESITENBHOCTU U
TpeOOBaHUH PBIHKA TPy

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

YK-6.4

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

IIpuHIMnIEl 1 METOABI
YIIPABJICHUS] BPEMEHEM.

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

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




3yJbTaT

YK-6.5

JleMOHCTpUpyeT UH-
Tepec Kk yuede u uc-
MOJIB3YET MPETOCTAB-
JsieMble BO3MOJKHOCTH

METOIbI, CIOCOOBI TIOJTY-
YeHUSI HOBBIX 3HAHUU U

MPOABJIATD HHTEPEC K
yuaeOe, UCTIOIB30BATh
NpEe0oCTaBIIsIEMbIE BO3-
MOKHOCTH JJIs IPHOOpe-

HABBIKAMH NTPUMEHEHUS
HOBBIX 3HAHUN U HaBbI-
KOB B Oynyuieit nmpodgec-

HaBBIKOB % CHUOHAJIbHON JeATEeIbHO-
IUTSE IPUOOpETEeHuUs TEeHUs HOBBLIX 3HAHUI U .
HOBBIX 3HAHHU U HABLIKOB
HABBIKOB
Tabmua 1
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4. CTpyKTypa H coaepKaHNe TUCUHILUIHHBI

4.1 Pacnpenenenne TpPyAOEMKOCTH IMCUMIVIMHBI MO BHAAM padoT 1o
cemecTpam

OOwas TpyAO0EMKOCTh AUCLMILIMHBI cocTaBisgeT 3 3a4. ex (108 uvacos.), mx
pachpeneseHue mo Bujaam paboT ceMecTpaM MpeaCTaBIeHO B TabmuLe 2.

Tabmuna 2
PacnpenesieHue TpyaoéMKOCTH IUCHUILIMHBI 10 BUAAM PadoT Mo cemMecTpam
(Moaysisim)
TpynoémkocTn
Bun yue6Hoii padoThl B T.4. 10 CEMECTPam
qac. 5 3
Oo0masi TpyA0€MKOCTb AUCIUTIINHBI 110 108 36 7
yueOHOMY TUIaHy
1. KonrakrHas pa6ora: 14,4 2 12,4
AyauTopHasi padoTra 14,4 P 12,4
nexyuu (/1) 6 2 4
naoopamopnsie padomust (JIP) 8 8
KOHMAKMHAS pAOOMA HA NPOMENCYMOUYHOM
0,4 0,4
xoumpone (KPA)
2. CamocrositeabHnas padora (CPC) 85 34 59,6
camocmosmensHoe usyyeHue pazoeos,
CAMONO020MOBKA (NPOPabOmMKA 1 HOGMO-
peHite IeKYUOHHO20 MAMePUaId U Mamepu-
ana yueOHUKOo8 U yueonvix nocoobuil, n002o- 76,4 34 51
MOBKA K JIAOOPAMOPHBIM 3AHAMUAM, GO-
HpPOCHI K KOHMPONbHBIM PAOOMAM, U KOJIO-
Keuymy u m.o.)
lloozomoska k sx3ameny (KOHMpov) 8,0 34 8,6
Buo npomesrcymounozo konmponsn: IK3AMEH
4.2 Copep:kaHue ITMCHUIIMHBI
TemaTnyeckuii NJIaH y4eOHOH TMCUHMIIIMHBI
HaumeHoBaHue pa3aesioB H TeM AyautopHas pagora Bueayaurop
AHCHHILIHH (YKDYIHEHHO) Bcero JI JIP IKP | nas paborta
Cp
Tema 1. MukpoOuonorus ¢ OCHOBaMHU 36 2 34
UMMYHOJIOTHH — Kak Hayka. McTopus
Pa3BUTHS MUKPOOHOJIOTHH.
Bcero 3a 2 cemecTp 36 2 34
Tema 2. buopaznooOpaszne MUKPOOp- 9 2 2 5
raHU3MOB




AyauTtopHasi padorta Bueayautop
HaumeHoBaHHe pa3aesioB H TeM
) Bcero J JIP IIKP | nas pabota
AUCUHIIHH (YKPYITHEHHO)

Cp
Tema 3. Mopdosnorusi, cTpoeHue U Xu- Fi 2 2 5
MHUECKHUI cOCTaB OaKTepHaIbHON
KJIETKH.
Tema 4. CucremaTrka MUKPOOPTaHU3- 3 5
MoB. KpaTkast xapakTepucTuka OTAeNb-
HBIX Py OakTepuil.
Tema S. MukpoopranusMsl 1 OKpyKa- 3 >
I011as cpefa.
Tema 6. [Iutanne MUKPOOPTraHU3MOB. 3
Tema 7. KynpTuBHpOBaHUE MUKPOODP- 7 2
raHU3MOB.
Tema 8. Metabonm3m npoKapuor. 5 5
Tema 9. IIpespainenue Mukpoopra- 7 2 5
HU3MaMH COEIMHEHUN yriaepona a3ora
u pochopa
Tema 10. IIpuMeHeHne B CENTBCKOM XO- 6 6
3sTCTBE MPOIYKTOB MUKPOOHOTO CHH-
T€3a, MUKPOOOB-aHTArOHUCTOB M MUK-
POOHBIX METabOJUTOB.
Tema 11. IIpespaienne Mukpoopra- 5 5
HU3MAaMH PACTUTEIBHOTO ChIPbhsi (O1O-
KOHBEPCHS).
KOHMAKMHASL paboma Ha HPOMeHC)- 0,4 0,4
mounom kowmpone (KPA)
HOO20MOBKA K SK3AMEHY (KOHMPOIlb) 8,6 8,6
Bcero 3a 3 cemecTp 72 4 8 0.4 59,6
HToro mo gucuuninHe 108 6 8 0,4 93,6

Tema 1. MukpoOHO/IOTHS ¢ OCHOBAMH HMMYHOJIOTHH — KaKk Hayka. UcTo-
pHs pa3BUTHS MUKPOOHOJIOT M.

MukpoOroiorus ¢ OCHOBaMM MMMYHOJIOTHHM — Kak Hayka. [IpenMer, 0ObeKTHI,
3anaun MUKpoOuonoruu. OO0wmme cBocTBA MUKpPOOpraHu3mMoB. Mctopust pa3BUTHS
MUKpOOnoJIorur. CBETOMOIbHAS MHKPOCKOMMUS. MeTobl MPUTrOTOBJIEHUST Mpenapa-
TOB MUKPOOPraHu3MoB. OCOOCHHOCTH MPUTOTOBJICHHUS U MUKPOCKOMMMPOBaHMs OakK-
TEPUANBHBIX TpenaparoB. MMMepCcHOHHAs CHUCTEMa MHUKPOCKOMA. TEeXHHMKA B3ATHA
KyJbTYPBI JUIsl IPATOTOBJICHHUS Npenapara. Mccneq0BaHue KUBbIX KIETOK MHKPOOP-
raHU3MOB METOJAMH Pa3/IaBIeHHON U BUCAYEH Karmiu. OCOOCHHOCTH MPUTOTOBIICHUS
(PMKCUPOBAHHOTO OKPALIEHHOTO IIpenapara.

Tema 2. buopa3noo0pa3ue MUKPOOPTaHU3MOB

[Tpokapuotsl Mctopus uzyuenus. OOmias xapakrepuctuka. CucTeMaThka, Xa-
PAKTEPUCTUKA OTIACIBHBIX CHUCTEMATHUeCKHX rpymni. ['pudbl. Ucropus wm3ydeHwus
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rpuOoB. OOIIas XapaKTePUCTHKA, OCOOEHHOCTH CTPOEHUS, pa3MHOKeHUs. CXOACTBA
W pa3nuuusi rpuOOB C PACTCHUSMHU W )KUBOTHBIMU. 3HAYEHUE B MPUPOJE U KU3HU Ye-
noBeka. Bomopocnu. Pacripoctpanenue B nmpupoae, o0mas XxapakTepUuCcTHKa, CTpoe-
HUE, PA3MHOKEHUE. 3HAYEHKUE B MPUPOAC W KM3HU YEIOBEKA.

IIpocretimme. O0mas xapakTepuCTUKa, OCOOCHHOCTH MUTAHUS, PACIPOCTPAHEHUE.
Camporpo(Hbie u napazutnueckue popmbel. CUCTEMATHKA, XapaKTEPUCTHKA OTHCITb-
HBIX CUCTEMATUYECKUX TPYIIL.

Tema 3. MopgoJiorusi, cTpoeHrne U XHMHYECKHII COCTaB 0aKTepHAIbLHOI
KJICTKH.

Mopdonornueckne tnbl Oakrepuid. [1lapoBuaHble (MUKPOKOKKH, AUTUIOKOK-
KW, CTPENTOKOKKH, CApLMHBI, CTA(QUIOKOKKH), NATOYKOBUAHBIE, 00pa3yroIIe U HE
oOpazyroiue cnop 0akTepuu, COUPAICBUAHBIE (BUOPHOHBI, CIIMPUILIBI, CIUPOXETHI),
HUTYaTble (Gopmbl. PazMepel Oakrepuid. YNbTpacTpykTypa OGakTepUaTIbHOW KIIETKH.
[ToBEPXHOCTHBIE CTPYKTYPHBI: Kancyma, >KTyTUKH, PUMOPUHN W TTUJIH, KJIIETOYHAS CTEH-
Ka, IUTOIUIA3MaTHIecKass MeMOpaHa. BHyTpeHHHE CTPYKTYphL: IUTOIIA3Ma, TEHETH-
YEeCKUIl MaTepua, BKIKYCHHs, puOOCOMBI, BHYTPULIUTOIIA3MATUYECKUE MEMOPAHHI.
OcCoOEHHOCTH CTPOCHHS KIJIETOYHOM CTEHKM TPaMMOIOKMTENIBHBIX W TPaMOTPHILA-
TeNbHBIX OakTepuid. CHopsl U COPOOOpa3OBaHUE. XUMUYECKUI COCTaB OaKTEpUab-
HOW KJIETKHW: BOAA, OCIKHW, YIIEBObI, JIMIUAbI, MAHEPAJIbHbBIE CONM. MccienoBanue
Mop(dosiorua MUKpOOPraHu3mMoB. [IpurotoBieHne npenapaTroB MIAPOBUAHBIX OaKTe-
PHIiA, TAJIOYKOBUIHBIX OAKTEPHIA.

Tema 4. CucremaTnka MEKpPOOprann3moB. KpaTkasi XapakTepucTHKa OT-
AeJbHBIX IPynn GaKTepuii.

OOwmue NTpUHLKIBI KIacCU(PUKAIUN MUKPOOPraHuaMoB. Knaccudukanus, HO-
MEHKJIATYpa, TAKCOH, IITAMM, BHJ, POJ, CEMEMCTBO, OTAEI, APCTBO, AoMEH. Cucre-
MAaTHKa MUKPOOPraHU3MOB. (PUIIOTEHETHYECKAsK (ECTECTBEHHAsA) U (PEHOTUIMYECKAS
(uckycctBeHHas). ['eHocucremarnka. Kparkass xapakTepuCTMKA OTACIBHBIX TPYIII
Oaktepuii. Otrnen I'pammnmukytec. Knace CkoroOakTepuu, Tpynmbl. CIIHMPOXETHI,
a>poOHbIE COUPATBHBIE U BUOPHUOMIHBIE TPAMOTPHULIATENbHBIC OAKTEpUU, ayPOOHBIE
IrPaMOTPULATENIBHBIE TAJIOYKH W KOKKH. XapaKTEPUCTHUKA OTAEIOB DUPMHUKYTEC,
Menpao3ukytec u Tenepukyrec. OCOOEHHOCTH CTPOCHUS apXei: METAHOTEHBI, a3PO0-
HBIE CEPOOKUCIISAIOIME apXeOAKTEpHH, aHAIPOOHBIE CEPOBOCCTAHABIIMBAIOILIME apXe-
OakTepuu, rao0akTepum, TEPMOALMIOPUIIBHBIE «MHUKOILIA3MbDy. MHKPOOPraH3Mbl
3YKapUOTHI. MUKPOCKOMMYECKHE BOJOPOCITU U TPUOBL, APOXOKA. BUpPYCHI, BUPOUIBI U
PUOHBL.

Tema 5. MUKpOOprauu3Mbl U OKPYKAKOLIAS cpeaa.

Boja kak 0CHOBHOH (DakTOp B JKU3HEAEATEIBHOCTH MUKPOOPraHu3MoB. Muk-
poopranu3Mbl TUAPOPMIIEI U KCEPOPUibl. OCMOPUIBEHOCTD U ranoGuamns y MUKpOOp-
raHu3MOB. BrmsiHue temmeparypsl Ha MEKpoopranu3mbl. JInopunuzanus. Temnepa-
TypbIHbIA pekuM Oaktepuil. [lcuxpoduibl, Me30(uIbl, TeEpMOQUIIBI, OOJIMTaTHEIE,
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(haKyJIbTaTUBHBIE, TEPMOTOJIEPAHTHBIE U SKCTPEMAIBHO TEPMOPUIBHBIE OAKTEPUU.
MuKpooprasu3Msl U peakuus cpeapl. MUKpOOPraHu3Mbl HEUTPOPUITBL, ATKATOPHIIBI
1 anuaopuael. OTHOIEHWE MUKPOOPTaHU3MOB K MOJIEKYJISIPHOMY KUcIIopoay. bapo-
TOJIEpAHTHbIE U 0apOQWIIBHBIE MUKPOOPraHU3Mbl. JIeCTBHE XMMHYECKHX BEUICCTB
HA MUKPOOPraHW3MBbl. AHTUCENTUKH, HOHBI TSHKEIBIX METAJIJIOB, AHTUOMOTUKH, YIIb-
TpapurONIETOBOE U3TyUCHHUE, MOHU3UPYIOLIAS PAAHALIASL.

Tema 6. IluTanue MUKPOOPTraHU3MOB.

CriocoObl UTAHMS: TONO30HHBIA W rogoguTHbIi. CrocoObl MOCTYIUICHUS B
KJIETKY Pa3JIMYHBIX BEIICCTB. AKTHBHBIA M MACCUBHBIM TpaHcnopT. [lumieBsie mo-
TPeOHOCTH MHMKPOOPraHM3MOB. YIJIEPOJ, a30T, c€pa M APYTUE BJIEMEHTHI MUTAHHS
MUKPOOPraHu3MoB. Twrbsl nutanus: (PoToauToaBTOTPOQUSA, OCOOCHHOCTH OaKTEpH-
abHOrO (poTocuHTe3a. MoToopraHoreTepoTpodus. XeMonuroaBToTpodus. OTKpHI-
tue xemocuHre3a C.H.BuHorpaackum. XemoopraHorerepotrpodusi. 3Ha4YeHUE OT-
JEJIbHBIX 3JIEMEHTOB MUTAHMSL IS PA3BUTHS MUKPOOPraHU3MoB. [IutarenbHbie cpe-
abl. PazHooOpasue nurarenbHbix cpel. Beisienenne KOE-kononueoOpasyommx eau-
HUll. OCOOECHHOCTM TMPUTOTOBJICHUSI MHUTATENBHBIX Cpeld. MeEToapl CTEpUIIA3ALNH.
OramMOUpPOBaHUE, CTEPUITM3ALIKS CYXHUM YKapOM, TEKYUYUM NapOM, aBTOKJIABUPOBAHKE,
NacTEPU3aALIHASL.

Tema 7. Ky ibTUBHPOBAHHE MHKPOOPTaHU3MOB.

MeTonabpl KynbTUBUPOBaHUs. HaKOMUTENbHBIE M YUCTBIE KYJBTYPhl MHUKPOOP-
raHn3MoB. llepuoauueckoe KyapTUBUPOBAHUE. POCT KyJIbTYphl MPH MEPHOIMUECKOM
KYJIbTUBHPOBaHWK. HenpepbiBHOE KyJIbTUBUPOBAHWE MHMKPOOPTaHU3MOB. BbIOOp
Cpell W YCJIOBHI KyJIbTUBHPOBAHMS IS BBIACICHHS PA3JIMYHBIX FPyNI MHUKPOOPra-
HU3MOB. MHKyOaums 1 nHKyOupoBanue. [loceB mTpuxoMm, moceB ykoaoMm. TexHuka
noceBa u mnepeceBa. [laccupoBanme (cyOKynpTUBMpOBaHKE). CnocOObl XpAHEHWUs
KyJbTyp. CriocoObl KyJTbTUBUPOBAHUS a3POOHBIX M aHAYPOOHBIX MHKPOOPTaHU3MOB.
[TosryueHME HAKOMUTENBHBIX U YACTBIX KYJbTYP MUKPOOPraHu3MoB. Manentudukanms
MUKPOOPraHu3MoB. DEPMEHTEDHI.

Tema 8. Merabo1u3M NPOKAPHOT.

O6mme monsTusa. Karabommuzm, OnocuHTe3. DEPMEHTHI. OKCUIOPETYKTA3bI,
TpaHcdepasbl, TUAPOIIA3HI, JTUA3bI, N30MEPa3bl, JIUrasbl. KOHCTPYKTUBHBIN U 3HEPre-
THyecknii metabosm3. CXOACTBO M pa3iMyMe MPOLECCOB OPOXKEHUS W JbIXAHWSL.
bpoxenue. Jlaxanue. AspodHoe naxanue. [{uknm Kpebca. /[prxarenvHas nenb nepe-
HOCA DJIEKTPOHOB, LMTOXPOMBI, OKUCIMTENBHOE (ocopunmpoBanne. HenomHoe
OKHCIICHUE OPTaHUYECKUX COEMHEHNI. AHA3POOHOE JbIXaHUE.

Tema 9. llpeBpamieHue MUKpPOOPraHu3MaMHu COeIMHEHHUI yIJiepoaa, a3ora
u pocdopa

CnuproBoe OposkeHue. J[posxokM — Kak OCHOBHBIE BO3OYAWTENH CIIMPTOBOIO
OpO’keHUs, HU30BBIE U BEPXOBBIE APpoxkH, d3(dekT [Tacrepa. 3HaueHnE CIMPTOBOTO
OposkeHusi. MOJIOYHOKHUCIIOE OpOsKeHHE: TOMO(EPMEHTATUBHOE, TeTepodepMeHTa-
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TUBHOE, OU(PUI00pOKEHNE, XMMHU3M MPOIECCA, KOHEUHBIC MPOYKThI, XapaKTePUCTH-
Ka MOJIOUHOKHMCIIBIX OaKTEpHil M MPaKTHUECKOe 3HaueHue. [[ponnonoBokucnoe 6po-
JKEHHUE, XaPaKTEPUCTUKA TPONMOHOBOKHUCIIBIX OakTepuil. [Iponeccel OposkeHus, BbI-
3biBacMbie OaktepusiMu poja Clostridium. OKHCIEHHE OTAECIBHBIX OPraHuYeCKUX
BEUICCTB. OKHUCJIIEHUE YTIEBOAOPOAOB. OKHUCIEHUE KUPOB U SKUPHBIX KUCIOT. OKHC-
JIEHWE 3THJIOBOTO CIIAPTA A0 YKCYCHOM KUCIIOTHL. A3pOOHOE M aHA3POOHOE pasiioKe-
HUE LIEJUTEOJIO3bI, PA3JIOKECHUE TEMUIIECIUTFONIO3b], JJUTHUHA W MEKTHHOBBIX BEIICCTB.
3HAYEHUE MPOLIECCOB B MPUPOJIE U SKU3HH YEIIOBEKA.

OOmast xapakTepuCTHKa KPyroBopora a3ota. MuHepanu3alus WA aMMOHH-
(ukanus azora. PaznokeHue HYKIEMHOBBIX KHACIOT, MOYEBHUHBI, MOYEBOW M THIITY-
poBoii kucnot. Hurpuukanus. Harpupunupyromme 6akrepuu 1 u 2 pa3 nutpudu-
kauuu. ['ereporpodras Hutpudukanus. MmmoOunuzauus azora. JleHutpudukanms.
Pa3HooOpazue M OCHOBHBIE CBOMCTBA a30T(PMKCHPYIOIIMX CHUCTEM. A30T(uUKCalus
CBOOOJHOKMBYIIUMH MHUKpPOOpraHuaMamu. AccoumaruBHas azoTgukcauus. CHM-
OonoTuueckas azoTpukcanus. buoxumus azorgukcanyu. I eHETHUYECKHE OCHOBBI OMO-
TEXHOJIOTMH B CHMOMOTHYECKON a30T(ukcanun. CUMOMOTEHETHKA.

buonornueckuii MK coemuHEHN cepbl. OKUCIICHUE COEAUHEHUIA Cephl. Boc-
CTAHOBJICHHE HEOPTraHMYECKUX COCAMHEHUH cephl. [IpeBpanieHus OpraHnyeckux co-
ennHeHn (ocdopa. [IpeBpamennss HeopraHMuecknx coeamHenuii pocgopa. Ilpe-
BpAlllCHUsI COCAUHECHMI >kene3a. MuHepanu3anus OPraHWYeCKUX COCIMHEHWH, CO-
JeprKaImX SKene30. MUKpOOHOIOrH4ecKre MPEBPAICHUs COCIMHEHUI Kamus. Xa-
PAKTEPUCTUKA U OCOOEHHOCTH MUKPOOPTraHW3MOB, YYaCTBYIOIIMX B MPEBPALLEHUSIX
cepsl, pocdopa, jxenes3a, kanus. 3HAUEHUE MPOLIECCOB B MPUPOJIE U JKU3HH YEJIOBEKA.

Tema 10. IlpumeHeHne B CeJILCKOM XO0351iiCTBE MPOAYKTOB MHKPOOHOIO
CHHTE3a, MUKPOOOB-AaHTATOHUCTOB H MUKPOOHBIX MEeTa00JIUTOB.

MuKpoObI-aHTarOHUCTHL U X TPUMEHEHUE /ISl 3alUThl pacteHuil. [Ipumene-
HUE aHTUOMOTHKOB JJIs 3allMThl pacTeHuil. Micnonb3oBaHue MUKpOOHBIX OHoNpena-
paroB anst OOPBOBI ¢ HACEKOMBIMU-BPENUTEISIMA CEIBCKOXO3IHCTBEHHBIX KYJIBTYP:
OuTOKCMOAWIIIMH, OaKTOKYJIMUKI, OAKTOPOACHUUA, AKTUHUH. CTUMYJSLUsS pocTa
pacTeHuii OMOJOTMYECKM AKTUBHBIMHM BEIIECTBAMHU. K CHOJMB30BaHME MPOIYKTOB
MUKPOOHOTO CHHTE3a U1 KOPMJICHUS KMBOTHBIX. CHHTE3 KOPMOBOTO O€NKa U aMHu-
HOKMCJIOT. CHMHTE3 BUTAMUHOB M (PEPMEHTOB MHKpoOpranu3mamu. Hcnosb3oBaHue
MPOOMOTHKOB B CEJILCKOM XO35IHCTBE: 1E/II00AaKTEPUH, TaCTPOOAKT U IPYTHE.

Tema 11. IlpeBpaimneHue MHKPOOPTraHH3MAMH PACTHTEIBHOIO ChIPb
(OnoxonBepcust).

[TpumeHeHre MeTOA0B OMOKOHBEPCHUM B CENBCKOM x03siiicTBe. Hetpaauunon-
HbIe MyTH OMOKOHBEPCUM PACTUTEIBHBIX YIJIEBOJOB B 3TaHOJ. MUKPOOPraHU3MBI -
MPOAYLEHTHI ATaHosa. O0pa3oBaHue ATaHoa TEPMOPUIBHBIMA OakTepusiMu. [lomy-
YEHHUE TUAPOIIA3 U3 TIOJIMCAXapuI0B U MUKPOOHOTO Oellka Ha KpaxMaaocoAepKalleM
ceippe. Kpaxmanoconeprkamee Cbipbe U BO3MOMXHOCTH €ro OMokoHBepcuu. [lomyue-
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HUE KOMIUIEKCHBIX OEIKOBO-()EPMEHTHBIX MPENapaToB. bUOKOHBEPCHUS IEIUTIOI030-
JUTHUHOBBIX MaTepuagoB. MHMKPOOPraHM3MbI, pasjararmomue JurHuH. [IpakTuka
OMOKOHBEPCHM JTUTHUHA. BHOKOHBEpcHs colloMbl. [logydenne Ouoraza M3 OTXOJ0B
bepm. CuilocoBaHUE KOPMOB KaK METOJT aHAPOOHOH OMOKOHBEPCHUH.

4.3 Jlekuuu/nadopaTtopHblie 3aHATHS

Tabnuma 4
Copaep:xanue Jiekuuii, Ja00paTOpHbIX pad0T H KOHTPOJIbHBIE MEPONPHUSITHSA
Koa-Bo
qACOB M3
Ne u mazBanme . Buja
Ne Ne i1 HazBanue Jerumii/ DopMupyembie HHX HPAK-
paszaeJia, . KOHTPOJILHOTO
n/m J1a00PATOPHBIX 3AHATHIA KOMIICTEHIN I TUYECKAS
TEeMBbI MepOoNpPHATHS
TIO/IT0-
TOBKA
Tema 1. Muxkpo-
OHOIOTHS C OCHO-
IIpoBepka KOH-
BaM¥ UMMYHOJIO- | Jleknusi 1 MuUKpoOHOIOTHS C OCHOBA-
CICKTA JICKIIHH
U — KaK HAYKa. MH HMMYHOJIOTHH — Kak Hayka. Mcro- YK-1; VK-6 B PAGOUCH T 2
HUcropus pa3su- PHsL Pa3BUTHS MEKPOOHOIOTHH. .
U
THSI MEKPOOHOJIO- pax
THH.
TTposepka koH-
Jlexmms 2. buopazHooOpaszue MUKPO- CIICKTA JCKIHH
. P P P VK- 1, VK- 6 L 4
OpPraHH3MOB B paboueii TeT-
pamu
JIP Nel. OcoOeHHOCTH | TIpaBHIIa Oe3-
” KouTpoas BbI-
| OTIACHOI PabOTHI B MEKPOOHOIOTHYC- .
Tewma 2. bruopa3s- ckoit maboparopun. OCOOCHHOCTH YK-1;YK-6 ABouc 1
HHA B e
HOOOpPa3He MUK- | TPHTOTOBJICHHS M MHUKPOKOIMPOBAHMUS . pa;[
T "
POOPTaHU3MOB OaKkTepuaNbHBIX MPEIAPaToB. P
JIP Ne2. MeToapl MPHrOTOBICHHUS
MPETapaToOB M/MOB. OCOOCHHOCTH TIPH- KonTpoms BBI-
TOTOBJICHUS (PMKCHPOBAHHOTO OKpAa- TIOJHEHHSA 32712~
- P VK-1: VK- 6 e 1
meHHOTo npernapara. ®opmsr Oakre- HUS B pabouci
puil: IAapOBUAHBIE. «YCTPOICTBO MHK- TEeTpaau
pockomna» (TecT)
ITpoBepka koH-
Jlexnus 3. Mopdomorusi, CTpOCHHE U
5 . B P . VK-1.1; YK -1; CIICKTA JICKI[HH
XAMHYICCKHH COCTAB OAKTCPHATEHON 5 2
YK-6 B paboueii TeT-
KIICTKH. -
Tema 3. Mopgo- -
KoHTpoms BbI-
JOTHS, CTPOCHHE
N JIP 3. ITamoukoBugHbe n3BHTHIC. HUT- MOJHCHUA 3373~
H XUMUYECCKUN YK-1,YK-6 Ny 1
yarsiec KoHTpopHAA paboTa HUSL B paboueit
cocras OakTepu-
& TETpagu
ATBbHOU KJICTKH. =
OHTPOJIIb BbI-
JIP Ne 4 Mukpoopranu3Msbl 3yKapuo- P
TIOJHEHI 32712~
ThL. Bogopocmu, ApOsoKH, MEKPOCKO- YK-1;VK-6 o 1

MIMYIECKHE TPHOBI

HHUSA B padouci
TeTpaan
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Koa-Bo
9aCOB M3
Ne u nazBanme . Buja
Ne Ne 1 HazBanme JeKii/ DopMupyeMbIe HHX HPAK-
pazaena, . KOHTPOJILHOTO
n/m JAa00pPaTOPHBIX 3AHATHIT KOMIICTEHINI THYECKAS
TEMbI MEpPOTPHATHSE
TIO/IT0-
TOBKa
KoHnTpoms BbI-
Tema 7. Kyneru- | JIP Ne § CrmproBoe v MAaCISTHOKHCIIOE
TIOJTHEHHS 3a71a-
3 BHPOBAaHUC MUK- | OpOKCHHEC, OPOKCHHC IICIUTFOJIO3HI (T0- VK-1;, YK-6 N 2
HHUSA B padouci
pOOpraHu3MoB. CTAQHOBKA OTIbITA)
TeTpaan
JIP Ne 6 Pe3yapTaTsl ONBITOB 1O CIHP- KoHrTpoms BbI-
TOBOMY M MACJISTHOKHCIIOMY OpOsKe- TIOJHEH IS 34712~
My My Op VK-1: VK-6 ! 0.75
HUFO. [TocTaHOBKA MOJIOYHOKHCIIOTO HUS B pabouei
OporKeHUS TETpagu
Tema 9. Ipespa-
IICHUE MUKPOOP-
et KoHnTpoms BbI-
TaHU3MAaMHU CO-
4 . JIP Ne 8 Pe3ynbraThl MOJOUYHOKHCJIOTO TMOJHCHUA 3a7a-
€IMHCHHU yTJIC- YK-1,VK-6 . 0,75
Oporxenust. [TocTaHoBKa IUKIA a30Ta HUS B paboucH
poaa, a3oTa u
TeTpaan
(ochopa
KonTpoas BbI-
JIP No 9. PesyasTaTsl HUKIA Q30T iF
TIOJTHEHI 34714~
(AMMvoru(HKATIHSA, ACHUTPH(DHKALIHA, VK-1,YK-6 N 0.5
HHUSA B padouci
A30T(HUKCATIHA).
TeTpaan

4.4 IlepevyeHb BONPOCOB AJIS1 CAMOCTOATE/IbHOT0 U3Y4YCHHS JUCIUILIHHbBI

Tabmuna 5
Ne Ilepeyens paccMaTpuBaeMbIX BONPOCOB I
Ne paznenia u Tembl
n/m CAMOCTOAITEJILHOT O H3yYeHUSI
Tema 1. MukpoOuosnorust ¢ oc-
IIpopaboTka 1 MOBTOPEHHE JEKIMOHHOTO MaTepuaia u
HOBaMH NMMYHOJIOTHH — KaK .
1 Marepuajia yaeOHHKOB U yueOHbIX nmocobmii YK-1.1;
Hayka. Mcropus passutus
YK-1; YK-6
MHUKpPOOHOJIOTHH.
Tema 2. buopaznooOpasue [IpopaboTka u MOBTOPEHHE JICKIIMOHHOTO MaTepuaia u
2 MHUKPOOPTraHU3MOB Marepuaia yaeOHUKOB U yueOHbIX mocobmii YK-1.1;
YK-1; YK-6
Tema 3. Mop¢omnorus, crpoe- | IlpopaboTka 1 MOBTOpEHHE JIEKIHOHHOTO MaTepHaja u
3 HUE U XUMHUYECKUH cocTaB 0ak- | Martepuana yueOHUKOB U yuebHbIx nmocoduit YK-1.1;
TEPUATBHOMN KJIETKH. YK-1; VK-6
Tema 4. CucremaTnka MUKpPO-
IIpopaboTka 1 TOBTOpEHHE JEKIIHOHHOTO MaTepHaia u
opranusmos. Kparkas xapak- .
4 Marepuana yaeOHUKOB U yueOHbIX nocobmii YK-1.1;
TEPUCTUKA OTAETbHBIX TPYIIIT
P e Ry VK-1, VK—6
OakTepuil.
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Ne Ilepeuens paccMaTpuBaeMbIX BONIPOCOB 1JIsA
Ne paznena u Tembl

n/n CAMOCTOSITEJIbHOTO U3yYeHHS
Tema 5. Mukpoopranusmsel 1 | [IpopaboTka 1 NOBTOpEHHE JEKLIMOHHOTO MaTepuaia u
5 OKpY’KaroImas cpeaa. MaTepuasia yaeOHUKOB U yueOHbIx mocoduit YK-1.1;
YK-1;, VYK-6
Tema 6. [Iutanne mukpoopra- | [IpopadoTka u mOBTOpEHHE JEKIIMOHHOTO MaTepuaia u
6 HU3MOB. Marepuana yaeOHUKOB U yueOHbIX nocobmii YK-1.1;
YK-1;, VYK-6
Tema 7. KynbTusuposanue IIpopaboTka 1 TOBTOpEHHE JEKIIHOHHOTO MaTepHaia u
f MHKPOOPTaHHU3MOB. Marepuana yaeOHUKOB U yueOHbIX nocobmii YK-1.1;
VK-1, VK-6
Tema 8. Merabonm3m npoka- | [Ipopaborka 1 NOBTOpEHHE JEKIMOHHOTIO MaTepuaia u
8 PHOT. Marepuaia yaeOHHKOB U yueOHbIX nocobmii YK-1.1;
VK-1, VK-6
Tewma 9. Ilpespamenne mukpo- | [IpopaboTka u MOBTOpEHNE JIEKLIMOHHOTO MaTepraa 1
9 OpraHu3MaMH COeUHEHNH yr- | MaTepuana ydeOHUKOB 1 yueOHbIx nocobmit YK-1.1;
nepona, azota u pocdopa. VK-1; YK-6

Tema 10. IIpumenenue B cenb-
CKOM Xo03stiicTBe nmpoaykTtoB | [Ipopa®oTka u mOBTOpEHHE JEKIIMOHHOIO MaTepuaia u
17 MHKPOOHOTO CHHTE3a, MUKPO- Marepuajia yaeOHHKOB U yueOHbIX nmocobmii YK-1.1;
OOB-aHTaroHNCTOB U MUKPOO- YK-1,YK-6
HBIX MeTabOJIUTOB.

Tema 11. Ilpespaimenue muk- | [IpopaboTka u MOBTOpEHHE JEKIIMOHHOTO MaTepuaia u
18 pPOOpPraHM3MaMH PaCTHTENBHO- | MaTepuaia yueOHHKOB U yueOHbIX mocobmii YK-1.1;

ro CchIpbsi (OMOKOHBEPCHS). YK-1;, VK-6

5. O0pa3oBare/ibHbIC TEXHOJOTHH

B cootBeTcTBUM ¢ pabGoueii mporpaMMoil B TEMATHYECKUM IJIAHOM HM3YUYECHHE
JUCLMTIIMHBI MPOXOIUT B BUJIE ay AUTOPHOM M CaMOCTOSITENIbHOM padOThI CTYACHTOB.
VY4eOHbIii mporece B ayIUTOPUM OCYLIECTBIISETCS B (POPME JIEKIMOHHBIX M JTabopa-
TOPHBIX 3aHATHI
B yueOHOM npornecce HCnoap3yrTes CIEAYIOMUe 00pa3oBaTeIbHbIE TEXHOIOTHN:

1. Tpaouyuonnvie obpazosamenvHvie mexnonio2uy. WHPOPMALMOHHBIC JEKIUU 1O
OCHOBHOMY MaTepualy, TEMaTHYECKhe Tab0paropHble padOThl MO HM3YYECHHIO OT-
JEJBHBIX TPyl (0OBEKTOB) M MOATOTOBKE HAYYHBIX PUCYHKOB,;

2. Texnonocuu npobremmoco obyyenus: MPOOJIEMHBIE JICKIIMHA C U3JI0KCHUEM JTUCKYC-
CUOHHBIX TEM, TPEOYIOIIMX PANIMYHON MHTEPIPETALMA N3Y4aeMOr0 MaTepurana.

3. Ungpopmayuonno-xommynuxayuonmvie 0opazosameiviivie mexHoio2uy. IeKIuu-
BU3YAIM3ALUH C TPE3CHTALMEH N3Yy4aeMOro MaTepuana.

Tabnwuua 7
IIpumeHeHNe aKTHBHBIX H HHTEPAKTHBHBLIX 00Pa30BaTeIbHbIX TEXHOJIOTHIA
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n/m

Tema u popma 3ansaTus

HaumeHOBaHUE MCNOJIB3YEeMbIX AKTUB-
HBIX U HHTEPAKTUBHBIX 00Pa30BaTe/ib-
HBIX TeXHOJIOTHH

Tema 1. MuxpoOuosorust ¢

OCHOBAMH UMMYHOJIOTHH —

kak Hayka. Mcropus pa3su-
THSI MUKPOOHOJIOTHH.

Jlexuus-su3yanu3anus ¢ 3J1€MEHTAMHU [IPO-
OneMHOH JIEKIUH B ayJ. ¢ MyJbTHMEINA
MIPOEKTOPOM

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHHUI U HABBIKOB I10 MIPENJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenue marepuana no TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tewma 2. buopasnooOpazue
MHUKPOOPraHU3MOB

Jlexuus-su3yanusanus ¢ 3J1€MEHTaMHU IPO-
OneMHOH JIEKLIUH B ayl. ¢ MyJbTHMEINA
MIPOEKTOPOM

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHUI U HABBIKOB IO MIPEJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenue marepuana mo TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 3. Mopgomorus,
CTPOEHUE U XUMHUYECKUI
cocTaB OaKTepUaNTbHOM
KJIETKU.

Jlexuus-Bu3yanusanus ¢ 3J€MEHTaMHU PO-
ONeMHOH KUK B ayJ. ¢ MyJbTHMEIHNA
MIPOEKTOPOM

3aHsATHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHUI U HABBIKOB IO MIPEJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenne marepuana no TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 4. Cucremartuka
MHUKpoopranusmos. Kpat-
Kasi XapaKTepUCTUKA OT-
JENbHBIX TPYIIIT OaKTepHil.

Jlexuus-su3yanusanus ¢ 3J€MEHTaMU MIPo-
ONeMHOH KUK B ayJ. ¢ MyJbTHMEIHNA
MIPOEKTOPOM

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHHUI 1 HABBIKOB I10 IIPENJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenne marepuana mo TeMe JeKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 5. Muxkpoopranusmel
U OKPY’Karolas cpena.

Jlexuus-su3yanusanus ¢ 3J€MEHTaMHU [IPO-
ONeMHOH JIEKLIUH B ayZ. C MyJbTHMEIHNA
MIPOEKTOPOM

3aHsTHE, TTOCBAIEHHOE OCBOSHHUIO
OKOHKPETHBIX YMEHUI U HABBIKOB I10 MpPe.-
JIO’KEHHOMY aJITOPUTMY.

R

Hsyuenne marepuana mo TeMe JeKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 6. [Iutanue Mukpo-
OpraHU3MOB.

Jlexuus-Bu3yanusanus ¢ 3J€MEHTAMHU IPO-
OneMHOH JIEKIUH B ayZ. ¢ MyJbTHMEINA
MIPOEKTOPOM
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n/m

Tema u popma 3aHaTHS

HaumeHOBaHUE MCNOJIB3YEeMbIX AKTUB-
HBIX U HHTEPAKTUBHBIX 00Pa30BaTe/ib-
HBIX TeXHOJIOTHH

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHHUI U HABBIKOB I10 MIPENJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenue marepuana mo TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 7. KynbTusuposanue
MHKPOOPTaHU3MOB.

Jlexuus-Bu3yanusanus ¢ 3J€MEHTaMHU PO-
ONeMHOH KUK B ayJ. ¢ MyJbTHMEIHNA
MIPOEKTOPOM

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHUI U HABBIKOB IO MIPEJIO-
JKEHHOMY aJITOPUTMY.

CP

Hsyuenne marepuana no TeMe JeKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 8. Merabonusm mpo-
KapHuoT.

Jlexuus-Bu3yanusanus ¢ 3JI€MEHTAMHU [IPO-
OneMHOH JIEKIUH B ayl. ¢ MyJbTHMEIHNA
MIPOEKTOPOM

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHUI U HABBIKOB IO MIPENJIO-
JKEHHOMY &JITOPUTMY.

CP

Hsyuenne marepuana no TeMe JeKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

Tema 9. IIpeBpaiuenue
MHKPOOPraHU3MaMH CO-
€IMHEeHUI yriepona, a3ora

Jlexuus-su3yanu3anus ¢ 3J1€MEHTAMHU [IPO-
OneMHOH JIEKIUH B ayJ. ¢ MyJbTHMEINA
MIPOEKTOPOM

u pochopa

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHHUI U HABBIKOB I10 MIPENJIO-
JKEHHOMY &JITOPUTMY.

CP

Hsyuenne marepuana no TeMe JeKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

17

Tema 10. IIpumenenue B
CEJIbCKOM XO35ICTBE MPO-
IYKTOB MUKPOOHOT'O CHH-

Jlexuus-Bu3yanusanus ¢ 3J1€MEHTaMHU IPO-
ONeMHOH JIEKLIUH B ayJ. ¢ MyJbTHMEINA
MIPOEKTOPOM

T€3a, MUKPOOOB-
AHTArOHUCTOB U MUKPOO-
HBIX METaOOJIUTOB.

3aHsTHE, TTOCBSIIEHHOE OCBOSHUIO KOH-
KPETHBIX YMEHUIN U HABBIKOB I10 MIPEJIO-
JKEHHOMY &JITOPUTMY.

CP

Hsyuenne marepuana no TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

18

Tema 11. Ilpespawenne
MHUKPOOPTraHU3MaMHU pac-

TUTEJILHOTO ChIPBsi (O1o-

Jlexuus-Bu3yanusanus ¢ 3JI€MEHTAMHU [IPO-
OneMHOH JIEKIUH B ayl. ¢ MyJbTHMEIHNA
MIPOEKTOPOM
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HaumenoBanune HCII0Jb3YEMbBIX AKTUB-

J\f') Tema u popma 3ansaTus HbIX H HHTepPAKTUBHBIX 00pa3oBaTe/ib-
i HBIX TeXHOJIOTUH

KOHBEPCHS). 3aHsATHE, MOCBSIIEHHOE OCBOCHUIO KOH-

JIP KPETHBIX YMEHHUI U HABBIKOB I10 MIPENJIO-

JKEHHOMY aJITCOPUTMY.

cp Hsyuenue marepuana mo TeMe JEKLHH,
MOATOTOBKA K TECTUPOBAHUIO.

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U IMPOMEKYTOYHAS ATTECTALUA 10
HUTOraM OCBOCHHUS AUCHUNIHHBI

6.1. TunoBbIC KOHTPOJIbHBIC 33JAHUA WIH UHbIC MATEPHAJIbI, HCOOXOAUMbIEC
JJIS OLCHKH 3HAHMI, YMEHHI 1 HABBIKOB H (MJIM) ONbITA ACATEJIbHOCTH

TecThl AJS TEKyLIero KOHTPOJIsI 3HAHUI 00yYarOIIUXCSA

TecToBbIE 3a1aHust ISl TEKYILIETO KOHTPOJIS 3HAHUH 00yYarommXcs MpeacTaB-
JIEHBI B YY€OHO-METOUYECKOM MOCOOMH: YTPAKHEHHUS U KOHTPOJIbHBIE PAaOOTHI IO
JUCHUTIIMHE "MUKPOOHONOrHsl ¢ OCHOBAMH MMMYHOJIOTHH y4E€OHO-METOIMYECKHIA
kommuieke / O. I'. BonoOyeBa ; Poccuiickuii rocyjapCTBEHHBIH arpapHblii YHUBEPCH-
TeT - MCXA umenn K. A. TumupszeBa (Mocksa). - Mocksa : PTAY-MCXA uM. K.
A. Tumupssesa, 2015. - 32 c.

Teoperuyeckasi KOHTpoJIbLHAasi padoTa no Teme: «lluraresbHbIE CPebI 1 METO-
AbI CTEPUIN3A LU

buaer Ne 1
1. Tlouemy HarypajgbHbBIE CPEABl MAJIONPHUIOAHBI sl WM3YYECHUsS (PU3UOJOTUU
MHUKPOOPraHU3MOB?
2. Kak moapa3aensrorcst nuTarenbHble CPeibl 0 PU3NIECKOMY COCTOSTHUIO (KOH-
CUCTEHLIUH)?
3. C KaKoii nenbro B MUKPOOMOJIOTUYECKOH MPAKTUKE MCIIOJIB3YFOTCS SJIEKTUBHBIC
cpenbi?
4. Kakum crmocoOOM M IPH KaKOM PEXKHAME CTEPHIU3YIOT J1a00paTOPHYIO CTEK-
JSHHYIO nocyay (yamku [leTpu, nuneTkn)?
5. Kakoii MeTo1 MPUMEHSFOT B MUILEBOH MPOMBILIJIEHHOCTH [Tt 00pabOTKM Po-

JNYKTOB, TEPAFOIIMX MPY KUIISTYCHUH MUTATEBHBIE BKYCOBBIC CBOMCTBA?
buaer Ne 2

1. Kakue no cocraBy cpebl UCIOAB3YOTCS IS MOy YeHHs MPOAYKTOB KU3HEE-
ATENBHOCTH MUKPOOPraHU3MOB (BUTAMUHOB, AHTUOMOTHUKOB U Jp.)?
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2. Kakue mo KOHCUCTEHIIMW MUTATEIbHBIE CPE/lbl UCMOJIb3YIOT JUIsl HAKOTIJICHHUS
OHOMAaCChl MUKPOOPTraHU3MOB?

3. JUis 4ero B MUKPOOMOIOTHYECKON TPAKTUKE MCIONB3YIOT MJIOTHBIE CPEBI?
4. [Tepeuncnure METOABI TEPMUYECKON CTEPUITUZALIMN?
5. B xakom ciydae anst CTepuan3aliy TUTATEIbHBIX CPEl TPUMEHSIOT METO XO-
JIOHOW CTepUM3anuun’?

buser Ne 3
1. Kakue mo cocrtaBy cpeabl UCHONB3YKOTCSA Ui M3Y4YEHUs: OOMEHA BELIECTB
MHUKPOOPraHU3MOB?
2, Uro npencrapisier coO0i arap-arap no XuMM4eCKOMY COCTaBy?
3. Jlns 9ero B MEKPOOHOIOTMYECKON TPAKTHKE UCITOJIB3YFOTCS KUAKUE CPEbI?
4. CrnocoOHa Jn mactepusanus 00eCneYnTh CTEPUIBLHOCTh MaTepuana? [louemy?
5. Kakum cnocobom OOBIMHO CTEPUITU3YIOT MUKPOOMOIOTHYECKUE METIH, UIJIBI,
METAJUTMYECKUE MUHIIETHI U Ap.?

buier Ne 4
1. K kakum no coctaBy cpeam otHocuTes MITA (Msico-nenTOHHBIN arap)?
2. Kakve 1mo KOHCHCTEHIIMU MUTATENIbHBIE CPEIbl UCTOIB3YIOT ISl BBIACICHUS
YUCTBIX KYJbTYP?
3. UYro Takoe pnamOupoBanue?
4, Kaknmu ciocobamMu mpoBOAUTCS XOJIOHAS CTEPUIA3ALIMS ?
5. Kaxoii meTon crepunuzanmm HauOOJIee HAMEKEH U IMUPOKO MCIOJIB3YETCS B
JadopaTopHO MpaKTHKE?

buier Ne §
1. Kak noapaznenstorcs nuTarenbHble CPebl MO COCTaBy?
2. Kakue KOHKPETHO Cpelbl MPUMEHSIIOTCS JJis BbhIpAllMBAHUS MHKPOOPraHu3-
MOB, HCIIOJIB3YIOIIMX OpraHnveckne Gopmsl azoTta?
3. Kakue ynioTHUTENM NCNOIB3YIOT AJIsl PUTOTOBJICHHS IJIOTHBIX Cpe?
4. Uem crepuimzanus OTAMYACTCS OT MAacTEPU3ALM?
5. Kak cTepunu3yroT muTaTelibHble CPEABl U BOLY JUIS Pa3BEACHMIA?

CuryaunoHHbIC 320241
Paszpnen 3. [lutanue u KyJbTHBHPOBAHHE MUKPOOPIraHNU3MOB.
Tema S. IlnTanue MUKPOOPraHUu3MoOB

OTHOIeHNE K KHCJAOTHOCTH cpenabl. [IpoOnemuas cutyanus: B MupoBom
OKeaHe W Ha OOJBIIEH YaCTH CYIIM KOHLICHTPALWs BOAOPOAHBIX HOHOB MOJIEPYKUBA-
€TCsl B JIOBOJIBHO Y3KOM JIMANA30HE, ONTUMAIBHOM JIs pOCcTa OOJBIIMHCTBA MPOKa-
PHOT, TPEANOYNUTAOUINX HEUTPAJIbHBIE WK CJIa0OMIENOYHbIE YCaoBUs. OQHAKO Cy-
LIECTBYIOT TOPSYME KUCIIBIE UCTOYHUKH M MOYBBL, pH KOTOPBIX MOKET JocTHUraTh 1.
W3 31X MecT ObUIHA BBIAEIEHBI OAKTEPHH, SBISIOIMECS OTHOBPEMEHHO TEPMO(UIa-
MU 1 apaoduiamu. C Apyroil CTOPOHBI, B MPUPOAE BCTPEUAOTCS WIETIOYHBIE TTOYBBIL,
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03epa 1 uCTOUHMKH, pH KoTOphIX 8 — 11. M3 TakMX MECT BbLACTEHBI OAKTEPUU, SBIIS-
FOIIMECS aTKaTOoPUITaMH.

3amaya No 1. Onpenenure, Kakoe 3HaYEHHE (C IKOJIOTHYECKOM TOUKH 3PECHHUS )
T OAKTEPUA UMEET CIIOCOOHOCTh K POCTY MPU HU3KUX WA BBICOKHX 3HaYeHUsX pH.

3amaua Ne 2. I3mepeHust BHYTPUKIETOYHOrO pH, mpoBeaeHHOE y npeacTaBu-
TEJICH TPYII OOJIMIaTHBIX allua0- U alKano(uiIoB, MOKA3bIBAKOT, YTO OH HE COOTBET-
ctByeT pH BHewHEH cpeapl. Y BCeX M3BECTHBIX AlMAO(PHUIOB 3HAYEHUE BHYTPUKIIE-
To4yHOro pH nojyiepkuBaercs okojo 6.5, y HelTpopuioB — 7.5, y ankano(uaoB — HE
BhIlIE 9,5. HazoBuTe MEXaHU3MBbl MPOKAPHUOT, KOTOPBIE MOJACPKUBAIOT CTAOUIBHOE
BHYTPUKJIETOYHOE 3HaYeHue pH

Bnusinue Temneparypbl Ha GakTepun. [IpoOnieMHas cuTyanus: TeMmeparyp-
HBIC YCI0BUS B Onoc(epe 10cTaTouHO pa3HOOOpa3Hbl. [10 OTHOLIEHUIO K TEMIIEpATY-
P€ KaK K JKOJIOTHYECKOMY (DAKTOPy BCE M3BECTHBIE OAKTEPUM MOAPAJIEISIOTCS Ha
TPH TPyMIbl (MCUXPO(UIbL, ME30(HIBL, TEPMOPHUIIBI), OTIUYAOIIUECS TEMIIEPATYP-
HBbIM JMAMa30HOM, B KOTOPOM BO3MOKEH POCT, & TAKXKE ONTUMAJIbHBIMH TEMIIEPATY-
paMu pocra.

3anaya Ne 1. OObsacHUTE, 4eM OOYCIOBIIEHA CIOCOOHOCTh NCUXPOPHUIIOB PacTh
B YCJIOBHUSIX HU3KUX TEMIEPATYP, @ TEPMOPHIIOB — IPHU BBICOKMX TEMIIEPATypax.

3amada Ne 2 (yueOHo-uccnenoBarenbekas padora) [loctaBbTe 3KCEPUMEHT, €
MOMOUIBK KOTOPOTO MOYKHO BBISICHUTH ONTHUMAJIBHBIE TEMIICPATYPHBIC YCIOBUS AJIs
pPOCTa ONPENEICHHOTO Buaa OaKTepHil.

Biaunsinne uznydenusi Ha Oaktepun. [I[poOnemHas cutyanus: BCe KMBBIE Op-
TaHU3MBbI, B TOM YUCIE U OAKTEPUM, HAXOIATCS MO BO3ACHCTBUEM PA3HBIX BUAOB W3-
nayueHusi. OnHako 3 (EKThI, BBI3BIBACMBIE 00TYyUeHUEM OaKTEpHil, pa3TUYHbI B 3aBHU-
CUMOCTH OT JUIMHBI BOJTHBI U3JIYYEHUS, €r0 1036l U BUJA OAKTEPUH, MO ABEPrarommxcs
00nyuenuto. KopotkoBonHoBoe nuznydenue (220 — 300 HM) OTpUIIATEBHO ACHCTBYET
Ha Oaktepun. Mzmyuenne B obmactu ;uymH BoH OT 300 1o 1100 M obecneunBact
BO3MOKHOCTh CYIIECTBOBAHMS OJHUX OaKkTepuil U Oe3pa3nuyuHO Uil IPYTHX.

3amaya No 1. OObACHUTE pa3nuurs B BO3ACHCTBUM HA OAKTEpUU M3ITYUYCHHI C
Pa3sHON JUTMHOM BOJIHEL

3amaya Ne 2. [lpeasioskure cnocoObl MCNONb30BaHUsl Y D-JTydeid, OCHOBAHHBIC
HA MEXAHU3ME UX JICHCTBUS HA OAKTEPHH.

3amada Ne 3 (yueOHO-uccneaoBarenbekas padora) [loctaBbTe 3KCIEPUMEHT, €
NOMOILIBK) KOTOPOTO MOXKHO J0Ka3aTh IyOMTENbHOE AchcTBUE Y D-nyueii Ha OakTe-
puu.

3anaya No 4. @OTOCHHTES, COMPOBOKAAOIIUIACS BbIEeHUEM O2 , CBOWCTBEH-
HBII BCEM 3YKApPUOTHBIM OPraHu3MaM M ABYM rpymmam 3yOakTepuil (nuaHoOakTepu-
M H npoxjopoduram), Bo3MokeH B auarnazone oT 300 xo 750 um. [lns sybakrepwid,
CHOCOOHBIX K OCYIIECTBJICHUIO OECKUCIOPOIHOrO (POTOCHHTE3A, JUANA30H U3JTy4de-
HUil, oOecreunBaruX (POTOCHHTETUUECKYO AKTHBHOCTD, YBETMUMBAECTCS B CTOPOHY
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0osnee nMHHBIX BOJIH — 10 1100 HM. Yem 0oOycCioB/ieHa pa3HUIA B CIIEKTPaxX MOIJI0-
mieHns? CyIecTBYET JIA CBSA3b MEXKY CABHIOM CHEKTPA NOTJIOUICHUS B IJTMHHOBOJI-
HOBYIO 00JIaCTh M OTCYTCTBUEM BhIEIcHHS O2 nipu (POTOCHHTESE 3TOTO TUMA?

3amaua Ne 5. M3BecTHO, 4TO MHOTME OAKTEPUM, HE HYXKIAIOLIUECS B OCBEIIIC-
HUM ¥ XOPOILIO PacTyIIUME B TEMHOTE, IPA POCTE HA CBETY 00Pa3yrOT MUTMEHTHI (B
OCHOBHOM JKEJIThIE, OpaHXkeBble, KpacHbie). [Touemy 310 mpoucxoant? Kak mocra-
BUTb SKCIIEPUMEHT, WJUTFOCTPUPYIOIIUN 3Ty 3a1a4y?

OtHowmenue Oakrepuii kK MoJekyasipaomy Oz [IpobnemHas curyanus: Bce
CYLIECTBYIOIIUE HA 3eMJIE MPOKAPUOTHI, JAKE CTPOrHE aHA3POOBL, B MpucyTcTBHHA O,
€ro MOTJOMAT. Pe3ynbTaT Takoro B3aMMOACHCTBHS pa3iMyeH: a3poObl CIIOCOOHBI
CYILIECTBOBATH B MPUCYTCTBUU O,, a aHa3pOObl TOTMOAOT.

3anaya Ne 1. OOBSICHUTE PA3IMYHOE OTHOLICHHUE MPOKAPHUOT K 3TOMY 3KOJIOTH-
4ecKoMY (pakTopy.
3amada Ne 2 (yueOHO-HUcchenoBaTenbekas padoTa) BeiaenuTs u3 NpupoIHbIX Cyo-
CTPAToOB (HAPUMEP, U3 MOYBKI) a3pOObI K aHA3POOBI, YUUTHIBASI UX OCOOCHHOCTH.

Bonpocs! k pa3aenam

Bomnpocsl k pa3zaeny MukpoOno10rusi ¢ 0CHOBAMU HMMYHOJIOTHH — KAK
Hayka. Mop(osiorus u yJabTpacTPyKTypa 0aKTEePHAIbHON KJIETKH.

Tema 1. MukpoOH0/I0THS C OCHOBAMH UMMYHOJIOTHH — KaKk Hayka. cTo-
pHS Pa3BUTHS MUKPOOHOJIOTHH.

Tema 2. Mopdoaorusi, CTpOeHHE U XUMHYECKHII COCTAB 0aKTepHAIbHOI
KJIETKH.
Yro uzyuyaeT Hayka MUKpoOMOJIOTHS ¢ OCHOBAMU UIMMYHOJIOTHAN ?
[Tepeuncnure 00BEKTEI MUKPOOHOIOTHH.
KaxoBbl 3ana4n MUKpOOHOJIOTHA?
KaxoBbl 00111ie cBOHCTBA MUKPOOPraHU3MOB?
JlaiiTe CPABHUTENIBHYIO XaPAKTEPUCTUKY 3YKAPUOT U MPOKAPHUOT.
HazoBute OCHOBHBIE STambl PA3BUTHS MUKPOOUOJIOTHH.
Uro Takoe UMMEPCUOHHBIA OOBEKTUB, IMMEPCHOHHAS CHCTEMA MUKPO-
CKONla, UMMEPCUOHHAS KAJKOCTh?

8. YeM OTIIMYAOTCS HUMMEPCHOHHBIE B CYXHUE OOBEKTUBBI?

By o o B

9. VY KakMX CHCTEM MHUKPOCKOMA (MMMEPCHOHHBIX WJIM CYXMX) BBILIE pa3-
pelaronias cnocoOHOCTh?

10.  Kak mo BHEMIHEMY BHAY OMPEACTUTE HMMEPCHOHHBINA OOBEKTUB?

11.  HazoBute 0CHOBHbIE (POPMBI OAKTEPHIA?

12. KakoB XMMHYECKHIA COCTAB OAKTEPHATIHOM KIICTKHA?

13.  Ha30BUTE NOBEPXHOCTHBIE CTPYKTYPhI OAKTEPHATILHOM KIIETKHA?
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14. B 4em OTIMYME KIETOYHOW CTEHKH IPAMIIOJIOKHATEIBHBIX U TPAMOTPH-
HATEIbHBIX OaKTEPUii?

15.  Kakyro (pyHKIHIO BBIIOJTHSIIOT KTYTHKA U GUMOpUM y OakTepuii?

16.  Ilepeuncnure BHYTPEHHUE CTPYKTYPBI OAKTEPUATBHON KIETKH.

17. B 4eM 0cOOCHHOCTH CTPOCHHUS N'€HETUYECKOTO MaTepuraia mMpoKapuoT?

18. B 4eM oTan4ms ME30COMATIBHBIX U (DOTOCUHTE3UPYIOLIUX BHYTPULIUTO-
TUIA3MATHYECKUX MEMOpaH MPOKapHOT?

19.  Kak mpoucxoaut cnopooOpa3oBaHue y OakTepuii?

20.  Kakoe 3HaueHUE B )KM3HU KJIETOK OakTepuii uMmeeT crnopa?

21. B yem omimuue cnop OakTepuii OT COp aKTHHOMHULETOB U TPUOOB?

22.  Kakoe 3HaYeHHE B MUKPOOMOJOTMM MMEET METOJ OKPACKH KIIETOK IO
['pamy?

23. B 4em cymHocTh MeTOaa ['pam-okpacku?

24. B kakux yClOBHIX 00Pa3yrOTCs TTMKOTEH, TPaHyJe3a U KU B KIETKaX
MHUKPOOPranu3MoB? Kakyro poJib B )KU3HU KIETOK OHH UTPAKOT?

25.  Kakoii rpynne GakTepuii CBOHCTBEHHO 00pa30BaHUE IPaHyJIE3bI?

Bonpocer k paspeny IlojioxkeHne MUKPOOPraHH3MOB B CHCTEME KHBOI'O
MHpa.

Tema 3. CucremaTnka MEKpPOOpPrann3moB. Kparkasi XapakTepucTHKA OT-
AeJbHBIX IPynn OaKTepHii.

Tema 4. MUKPOOPraHu3Mbl H OKPY>KAIOLIAs Cpeaa.

1.  KaxoBbl npuHIMIBI KJIaCCU(PUKALIAA MUKPOOPTaHU3MOB?

2. HazoBure 0CHOBHBIE KJTaCCU(PMKALMOHHBIE €IMHULIBI OAKTEPHii?

3. Uro Takoe CMCTEMATHKA, HOMEHKJIATYPa, TAKCOH, IITAMM, JJOMEH?

4. JlaiiTe XapaKTEpUCTUKY OCHOBHBIX OT/AEIIOB.

5. Yem ommuaroTcs Knaccel Scotobacteria, Anoxyphotobacteria, Oxy-
photobacteria otnena Gracilicutes?

6. [lepeuncnure OCHOBHBIE OCOOCHHOCTHM Kjacca Firmibacteria, otnena
Firmicutes.

7. JlaiiTe XapakTepuCTUKY MUKOILIA3M.

8. B dyem ocobeHHOCTH apxei?

9. JlaiiTe XapakTepucTuky Bupycam. MX cBOICTBA, XUMUYECKUI COCTaB U

crpoenue. Kto u korma otkpeut Bupycei? [lepeuncimre [JHK- u PHK- conep:xamme
BUpYChl. Ha30BHTE OCHOBHBIE BUPYCHBIE OOJIE3HA PACTCHUI U YETOBEKA.

10.  Yro Takoe BHpOWAbI U MPUOHBL. Kakue Bbl 3HAETE MPUOHOBBIE WH(EK-
uun?

11.  Kakue OCHOBHBIE 3KOJIOTMYECKUE (PAKTOPbI ONPEIEISIIOT CYLIECTBOBA-
HUE MUKPOOPraHU3MOB?

12. Kakue MUKpPOOPraHM3Mbl HA3BIBAKOT TaJiO(MUIBHBIMU, OCMO(HIBLHBIMH,
NCUXPOPHIIBHBIMH, ME30(PUIBHBIMU, TEpMOPMITIbHBIMU? [ [puBEIUTE TPUMEDBI.
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13.  Ha kakue rpynmnsl A€AsSTCS MAKPOOPTaHU3MbI IO OTHOIIEHUIO K (PaKTo-
PY KMCIOTHOCTH cpenbl? [lo oTHOmEHHo K Kucnopoay? Kakue MHUKPOOPraHU3MbI
HA3bIBAIOT OAPOTOJIEPAHTHBIMU 1 Oapo(PuIbHBIMU?

14. B 4em 3aKmoyaeTcs NEHCTBHE XMMUYECKMX BEIIECTB HA MHUKPOOPra-
HU3MBI U TJIE 3TO UCTIOJIB3YETCA?

Bomnpocsl k pa3aeny Ilntanue u Ky IbTHBHPOBAHHE MUKPOOPTraHU3MOB.

Tema S. Iluranue MUKpPOOPraHU3MOB.

Tema 6. Ky1bTuBHpOBaHHE MHUKPOOPTaHU3MOB.

1. KakoBbI OCHOBHBIE CITOCOOBI MUTAHUSI MUKPOOPTaHU3MOB?

2. Ha3oBuTe MEXaHU3MBbI MOCTYIJICHHS] TATATENBHBIX BEIECTB B OAKTEPUAIBHY O
KIeTKy. UeM otnmmuaercs ooneryeHnas audgysus ot naccuBHoi? KakoBsl Oc-
HOBHBIE MEXAHU3MbI AKTUBHOI'O TpaHcnopra?

3. KakoBbl nunieBbie TOTPEOHOCTH MUKPOOPTaHU3MOB?

4. KakoBbl OCHOBHBIE TPUHLIMIIBI KJIACCU(PUKALIMA MTPOKAPUOT IO TUITY MATAHUSA?

5. TlepeuncnuTe OCHOBHBIE THITBI MUTAHUS MPOKAPUOT. B uem ocobennocTu §o-
TOJINOABTOTPO(PUH y OaKkTepuii?

6. K10 1 KOrma OTKpbUT XeMOCUHTE3 Y OakTepuii? B yeM 0COOEHHOCTH XEMOJIH-
TOABTOTPO(DHBIX OakTepHii?

7. Uem oTnnyaeTcs POTOOPraHOreTEPOTPOPHUS OT XEMOOPraHoreTepoTpodpun?

8. Kak gensarcs nuTarenbHbIe CPENIbl O COCTaBY, HA3HAYEHUIO U (PU3NYECKOMY
coctosiHnio? HazoBuTe pazHooOpa3HbIE MUTATENIBHBIE CPEIbI.

9. Uto Takoe crepunusaunns’? Kakue METObI CTEPUIIA3ALMHN Bbl 3HACTE?

10.YT0 Takoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB?

11.Ha3oBuTE OCHOBHBIE METOIBI KYJIBTUBUPOBAHUS MUKPOOPIaHU3MOB.

12.Kakue cnocoOsl 0TO0pa mpod BO3Ayxa, BOABI U MOYBKI CYIIECTBYIOT JJIsl BBIIE-
JIEHUS KYJIBTYP-TIPOAYLIEHTOB?

13.Kakue ycinoBrs XpaHEHUs: OTOOPAHHBIX MPOO MO3BOJISIOT BBIACIUTh MPOAY-
LEHTOB, Hanboee MPUOIMIKEHHBIX K YCIOBUSAM CYLIECTBOBAHMSI B TPUPOAHOMN
SKOHHULLE?

14.Yr1o Takoe neEpHOANYECKOE KyIbTUBMPOBaHKEe? Kak pasMHOKArOTCS OakTepun?

15.Kak nporcXoauT UMK pa3BUTHs OAKTEPHA M KAKOBBI TEMITBI POCTA OaKTEPHii?

16.YU10 Takoe KyJIbTUBAPOBAHUE MUKPOOPraHU3MOB? B ueM oTiIMune 4ncToi
KYJBTYPBI OT HAKOITUTEIBHOM!?

17.Yto Takoe moce? Kakue BUbI OCEBA CYIIECTBYIOT? KakoBbl ciocoObI Xpa-
HEHUS KYJIbTYP MUKPOOPraHu3MOB?

18.Kak mporcXoauT poCT KYJIBTYPbl IPU NEPUOANIECKOM KYJIbTUBUPOBAHUN?

19.B 4eM 3aKir04aeTCs HEMPEPBIBHOE KYJIBTUBUPOBAHUE MUKPOOPTAHU3MOB?

20.Kakue cnocoObl MPOBEACHUS HEMPEPBIBHOTO Mpoliecca cymecTByor? Kakne
U3 HAX HAuOO0JIee HACIKHBIE TIO YITPABJICHUIO?
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21.B uem 3aKiouaroTess 0COOCHHOCTH KYJbTUBUPOBAHUS a3POOHBIX U aHA3POHBIX
MUKPOOPraHU3MOB?

22.0c0o0eHHOCTH TBEPAO(DA3HOTO KYJIETUBHPOBAHMSI.

23 .IlpumeHeHHE MMMOOUITM30BAHHBIX KJIETOK U (PEPMEHTOB.

24.Bompocsl pazaeny Metabonm3M MEKPOOPraHu3MoB. [IpeBpamiene MUKpoop-
raHU3MaMM COEAMHEHUI yriepoaa.

25.Tema 7. MeTabonu3M NpoOKapHoT.

26.Tema 8. IIpeBpanieHuEe MUKPOOPraHU3MaMU COEIMHEHHN YTIIIEPoaa.

27.4ro takoe pepmenTsl? Kaknmu cBOMCTBAMM OHU 00JIa1ar0T?

28. [laiite knaccu(pukanuo GepMEHTOB MUKPOOPTaHU3MOB.

29.B ueMm CXOACTBO M Pa3IU4HE MPOLECCOB OPOIKEHUS U IbIXAHUS

30. aiiTe XapaKTEPUCTHKY TJIMKOIN3a. XUMHA3M, O0COOEHHOCTH POLECCA U €TI0
3HAYECHHUE.

31.0Oxapakrepusyiite npoueccol apixanus. Kakoso 3Hauenmne nuukiia Kpedea?

32.Kak npoucxoaut oOpazoanue ATO B OTLL?

33. JlaiiTe XapakTepUCTHKY CIUPTOBOTO OPOXKEHUS: BO3OYAUTENIN, XUMU3M MTPO-
LIECCA U €r0 3HAYCHHUE.

34 MomnouHokucioe OposkeHre. XMMHU3M MPOLECCA U €r0 3HAYCHHE. XapaKTepu-
CTHKA MOJIOYHOKHCIIBIX OAKTEPUH.

35.I1ponMOHOBOKKCIOE OPOXKEHUE: XUMHU3M, BO3OYAUTENN U 3HAYEHUE B PUPOJE
Y JKA3HH YEJIOBEKA.

36.bposkenus, Bei3biBacMble Oaktepusimu poaa Clostridium. Oco6eHHocTr npo-
LIECCOB, XapaKTEPUCTHKA BO30OYAUTENEH 1 3HAUCHUE B PUPOJE U KU3HU YETIO0-
BEKA.

37.0OKkucnEHUE yIaeBOAOPOJOB, 3HAYEHUE U XaPAKTEPUCTHKA MUKPOOPTaHU3MOB,
OCYILECTBISOIIMX 3TOT TPOLECC.

38.OKHCIEHUE KUPOB U BEICOKOMOJIEKYJISIPHBIX KUCJIOT KUPHOTO PsiJia MEKPOOP-
raHU3MaMH, 3HAYEHUE MPOLECCa.

39.OKucaeHUE STUIIOBOTO COMPTA 0 YKCYCHON KACTOTHI MUKPOOPTraHU3MAaMM,
3HAUEHUE MPOIIECCa.

40.A>poOHOE 1 aHAPPOOHOE PAIOKECHHE LIEJUTFOJI03bI, TEMUIIEIUTIONO3bI, JINT HUHA
MUKPOOPraHu3MaMH, 3HAYEHKE MTPOLECCOB B MPUPO/IE.

41.Pa3no)keHne MEKTUHOBBIX BELECTB MUKPOOPTraHU3MAaMH, 3HAYEHUE MTPOLIECCa
P TEXHUYECKOH 00pabOTKe BOJOKHUCTBIX PACTCHUIA.

42 JlaiiTe 00LIYyIO XapaKTEPUCTUKY KPYTrOBOPOTA a30Ta U POJIb MUKPOOPraHH3-
MOB B 3TOM MPOLECCE.

43.2. KakoBo 3HaueHUE (PUKCALMU MOJICKYJIIPHOTO a30Ta Jjisl PACTCHUIA?

44 Ha kakue 3Tanbl MO>KHO MOAPA3AEIUTh MPOLIECC MUHEPATTU3ALMU a30Ta MUK-
poopranuzmMamu’?

45.B ueM 0cOOEHHOCTH aMMOHU(DUIUPYIOIINX OaKTEpHii?
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46.00bsicaute otimure 1 ¢gaspl HUTpUUKanuu ot 2 passl. OCOGEHHOCTH reTeEPOo-
Tpo(pHOI HUTpUUKaLMK. JlaliTe XapaKTEPUCTUKY HUTPU(PULIMPYOIUX OaKTe-
U

47 B uem cymHoOCTh pouecca aeHuTpudukanmn? Kakune MUKpOOpPraHu3Mbl OCy-
HIECTBIISFOT 3TOT MPOLECC U MTPH KAKUX YCIIOBUAX?

48 ITpuBeauTe NPUMEPHI MPOLIECCOB, MPU KOTOPBIX a30T NEPEXOIUT B COCANHE-
HUS1, HETOCTYITHBIC [Tl PACTCHHIA.

49 KakoBo 3HaueHHE CBOOOTHOKUBYIIAX U CHMOMOTHYECKUAX a30T(PUKCUPYIOLINX
MUKpOOpranuaMoB? [IpuBennute npuMepsl CBOOOIHOKUBYLIMX MUKPOOpPra-
HU3MOB, YCBAMBAKOIIUX a30T.

50.B yem 0cOOEHHOCTH aCCOLMATUBHOM a30T(hMKCALIMK U KAKHE MUKPOOPTraHu3-
MBI €€ OCYIIECTBIISIOT?

51.Kakue pacTeHHs BCTYNAKOT B CAMOMOTHYECKHE OTHOIICHUS € a30T(OUKCUPYIO-
IUMU OAKTEPUIMU?

52.Kakumu cBOMCTBaMU 00JIa1ar0T KITyOEHBKOBbIE OaKTEPUM?

53.B 4em ocobeHHocTH OMoXuMKK a3oTdukcannn? Ha kakue ctaainuu MOKHO pas-
JEJINTh TPOLECC BOCCTAHOBIIEHUS MOJIEKYJIIPHOTO a30Ta A0 aMMHaKa?

54 .Kakue rpynnbsl MUKPOOPTraHU3MOB CYIIECTBYIOT 34 CUET SHEPIHH, BbIACTISIO-
LIEICS TPA OKUCIIEHUN HEOPTraHUYECKUX COCTMHEHHUIA CEePhI?

55.Ha30BuTE OCHOBHBIEC HANPABIIEHUS TPaHC(OPMALMU COSAMHEHHIA CEPBI B TIOY-
BE.

56.B kakux popmax pocop MOKET HAXOIUTHCS B OUYBE?

57.B kakux AOCTYIHBIX JUIs pacTeHui (popMax NpUCYTCTBYET B moUBe (ochop?

58.Kakue Bujibl OaKTEPHiA y4aCTBYIOT B TPAHC(POPMALIMK COCTMHEHUH JKENE3a B
nouBe? OxapakTepu3yinTe 3Th OAKTEPUH.

59.B 4em 0c0OEHHOCTH MUKPOOMOJIOTHYECKUX MTPEBPALLEHUI COCAMHEHNUIA KaTus?

60.Kakue nmporeccsl pacnanaa MUHEPAIOB, COASPIKAIIUX KA, HIYT C YYACTHEM
MHUKPOOPraHU3MOB?

61.I1puBeanuTe NPUMEPHl XUMUYECKUX PEAKIINANA, OCYILECTRISEMBIX MUKPOOPra-
HU3MaMHU PACCMATPUBACMBIX TPYIIIL.

62. XapakTepucTuka 1 0COOEHHOCTH MEKPOOPTaHU3MOB, YYaCTBYIOLIMX B ITPe-
BpalieHusIX cepsl, pocdopa u kanusi.

63.KakoBO 3HaY€HME MPOLIECCOB MPEBPALICHUS COeMHEHUI (ocdopa, cepsbl, xKe-
J€3a ¥ KaJKsl B MPUPOJE W KM3HU YEIIOBEKA.

Bonpocs! k pazaeny IllpumeHeHne MUKPOOPTraHU3MOB U MUKPOOHBIX OHO-

NpenapaToB B CEJTbCKOM XO035iiCTBe.

Tema 10. IlpumeHeHHe B CeJILCKOM XO0351iiCTBE MPOAYKTOB MHKPOOHOIO

CHHTE3a, MUKPOOOB-AaHTATOHUCTOB H MUKPOOHBIX META00JIUTOB.

Tema 11. IIpeBpaimneHne MHKPOOPTaHH3MAMH PACTHTEILHOIO ChIPb

(OnoxouBepcus).
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1. B yem 3akmroyaeTcs TEXHUKA UCIOJIb30BAHNSI MUKPOOOB-aHTAarOHUCTOB?

2. Kakue MUKpOOBI-aHTAarOHUCTh TPUMEHSIIOT JUIs 3aLIUThl paCTEHU?

3. Kakue aHTMOMOTHYECKME Mpenaparbl MPUMEHSIOT AJIs 3allUThl pacTe-
HU?

4. HayeMm OCHOBaH 3allMTHbII MEXAHWU3M UX JEHCTBUS HA pacTEHUs?

5. Pacckaxxute 0 nmepernekTuBax UCHOIb30BAHUSI MUKPOOOB-AHTArOHMUCTOB

6. MPOTUB BO30OYaUTENEH O0NE3HENH PaCTCHUIM M paCTEHUI -TAPa3uTOB.

7. KakoBbl 0COOEHHOCTH MPUMEHEHHS AHTUOMOTUKOB B CEJILCKOM XO3s1i-
cTBE?

8. HazoBute MuKpOOHBIE OHONPENAPATHI, HCIIOJIB3YEMBIE 17151 OOPBOBI €

9 HACEKOMBIMU-BPEIUTESMH CEIBCKOX03HCTBEHHBIX KYJIBTYP.

10. KakoBbl IPEeMMYINECTBA UCNIOJIB30BAHUS SHTOMOIMAPA3UTOB B OOPBOE €

11. BpemuTensiMu pacTeHUA?

12.  Kak npoBOOUTCS CTUMYJIALIHAS POCTA PACTEHUI OMOJIOTMYECKN AKTUBHBI-
MU BEILECTBAMMU?

13.  Jlnsg KakuxX BUJOB CETbCKOXO3HCTBEHHBIX ;KUBOTHBIX OCOOCHHO BaYKHBI

14.  GenkoBbIE KOPMOBBIE JOOABKH?

15. Pacckaxute 00 HCMOJIb30BAHUN XKUAKUX YTIEBOIOPOAOB JUIsl CHHTE3a
KOPMOBOTO O€enKa.

16.  11./laiiTe XapakKTEPUCTUKY MUKPOOPTAHU3MaM, UCTIOJIb3YEMBIM IS T10-
JYy4YEHHS] KOPMOBOTO OeElIKa.

17.  12. Kakue MUKPOOPraHU3MBbl UCTIONB3YIOT VIS MIOMYYEHUS HE3aMEHU-
MBIX

18. aMUHOKHUCIIOT, HCOOXOAUMEBIX B JKUBOTHOBOJCTBE?

19.  Yro takoe npoduoTkn? Kak ux UCIONB3YIOT B CENBCKOM XO3HCTBE?

20.  Yto takoe OmokoHBepcus? Kakue MeTo1bl OMOKOHBEPCUH UCTIONB3YIOT B
CEJIBCKOM XO3SIICTBE?

21. B uem 3aKmovaroTcs HETPAJUIMOHHBIE TyTH OMOKOHBEPCUHU PACTUTENb-
HBIX YTJIEBOAOB B 3TAHON?

22.  Pacckaxute, KaKk MPOMCXOAUT MOJYYCHUE THAPOJIA3 U3 NOJMCAXapUa0B
¥ MUKPOOHOTO O€JiKa Ha KPaxMaJICOAEPKALIEM ChIPhE.

23.  OOBsicHUTE OCOOEHHOCTH OMOKOHBEPCHH LEIITHOI030-TUMTHUHOBBIX Ma-
TEPUAIIOB.

24.  Ha 0coOeHHOCTSX KakuxX OaKkTepuii OCHOBAHO MCIIOJIB30BaHKUE OMorasa
U3 OTXOJ0B (hepM.

25. Pacckaxute 0 CUIIOCOBAHUH KaK METOJIE aHaYPOOHON OMOKOHBEPCHH.

26.  JKu3HenEeATENbHOCTh KAaKUX OakTepuii 00yCIIOBIMBAET CUIIOCOBAHUE 3€-
JIEHOTO KopMma?

27. Kakopa mukpoduiopa cuioca?
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28.

KOPMOB.

Hazopute apyrue cnocoObl MUKPOOHOIOTHYECKOTO KOHCEPBUPOBAHUS

Bonpocsl K KOJUIOKBHYMaM
KostokBuym no rteme: «Mopgosiorust 1 yabTpPacTPYKTypa KJIETOK OaKre-

puii»

LA S

Yro uzyyaeT Hayka MUKpoOMOJIOTHS ¢ OCHOBAMU UIMMYHOJIOTHAN ?
[Tepeuncnure 00BEKTEI MUKPOOHOIOTHH.

KaxoBbl 3ana4n MUKpOOHOJIOTHA?

KaxoBbl 00111ie cBOHCTBA MUKPOOPraHU3MOB?

JlaiiTe CPAaBHUTENBHYIO XaPaKTEPUCTUKY 3YKAPUOT U IPOKAPHOT.
HazoBuTe OCHOBHBIE 3Tanbl PA3BUTHS MEKPOOHOJIOTHH.

Uro Takoe UMMEPCHOHHBIA OOBEKTUB, UIMMEPCHOHHAS CHCTEMA MUKPO-

CKoOIla, IMMCPCHOHHAA )KI/II[KOCTB?

8.
9.

YeM OTIIMYAOTCS IMMEPCUOHHBIE H CYXHUE OOBEKTUBBI?
VY KakMX CHCTEM MHUKPOCKOMA (MMMEPCUOHHBIX WMJIM CYXHMX) BBILIE pa3-

pelaronias cnocoOHOCTh?

10.
11.
12.
13.
14.

Kaxk 1o BHEmHEMY BUY ONPEACTUTE UMMEPCHOHHBINA OOBEKTUB?
HazoBute ocHOBHBIE (pOpMBI OaKTEpUii?

KakxoB xumuyeckuii coctaB OakTepUaIbHON KIETKH?

HazoBuTe NOBEPXHOCTHBIE CTPYKTYPbI OAKTEPUAIBHOMN KIETKH?
B 4em otiinune KIETOYHON CTEHKU IPaMIIOJIOKUTEIBHBIX U

IPaMOTPULIATENBHBIX OaKTEPHiA?

15.
16.
17.
18.

Kakyro (pyHKIHIO BBITOJIHSIOT KIYTUKA U (GUMOpUU y OakTepuii?
[lepeuncnnte BHYTPEHHUE CTPYKTYPBI OAKTEPUATTBHOM KIIETKH.

B uem 0COOEHHOCTH CTPOEHUSI TEHETUYECKOTO MATEPHAIIA MPOKAPHOT?
B uem oTiimumnst ME30COMAIBHBIX U (POTOCHHTE3UPYIOIIAX BHYTPHLIMTO-

TUIA3MATUYECKUX MEMOpaH MPOKapHOT?

19.
20.
21.
22.

I'pamy?

23.
24.

Kak mpoucxoaut cnopooOpazoBaHue y OakTepuii?

Kakoe 3HaueHue B )KU3HU KIIETOK OakTepuii uMmeeT cnopa?

B uem ornmume cnop 6akTepuii OT COp aKTUHOMHULIETOB W IPUOOB?
Kakoe 3HaueHne B MUKPOOMOJIOTHA UMEET METOJ OKPACKH KJIETOK IO

B 4yem cymuocts meToaa ['pam-okpacku?
B kakux yciaoBusix 00pa3yroTCs TJIMKOTEH, TPaHyJIe3a U KUP B KIETKAX

MUKPOOPranu3mMoB? Kakyro poJib B )KU3HU KIETOK OHH UTPAOT?

23.

Kaxoii rpynne 0aktepuii cBOHCTBEHHO 00pa30BaHUE TPAHYJIE3bI?

KosutokBuym no teme «Ilutanue MUKpPOOPraHu3MOB».

1.
2.
3.

UYro takoe pepmentsi? Kakumu cBOCTBAaMHU OHM 00JIa1ar0T?
Haiite knaccudukanuio HepMEHTOB MUKPOOPTaHU3MOB.
B uem ¢x0ACTBO M paznuume NpoUecCOB OPOIKEHUS U IbIXaHUS
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4.  JlaliTe XapakTepUCTUKY TJMKOJIM3a. XMMHU3M, OCOOEHHOCTH Tpoilecca 1
ero3HaucHue.

5. Oxapakrepu3yiiTe mpoueccel apixanus. Kakopo 3HaueHue nukna Kpeod-
ca?

6. Kak npoucxonut oopazopanne ATO B OTLL?

7. CnocoObl MUTaHMS: TOJIO30MHBIA U TOJOPUTHBIH.

8. CrocoObl MOCTYTUICHUS B KIIETKY PA3TUYHBIX BEILECTB.

9.  AKTHBHBII M MacCUBHBIN TpaHcnopT. [InmeBbie TOTPEOHOCTH MUKPOOP-
TaHU3MOB: YITIEPOJ, a30T, CEPa U APYIHE SIEMEHTBI MUTAHUS MUKPOOPTaHU3MOB.

10. Tunel nmutanus: GOTOIUTOABTOTPOPHS, OCOOCHHOCTH OAKTEPUATBHOIO
(doTocuHTE3A.

11.  ®oroopranorereporpodus. XeMoIuTOABTOTPODUs

12.  Orkpeite xemocuHTe3a C.H.BuHOrpaackum. XeMOOpPraHOreTepoTpo-
(usi. 3HaUCHUE OTIENBHBIX SJIEMEHTOB TUTAHMS TSl PA3BUTHS. MUKPOOPTaHU3MOB.

13. TlurarenbHble cpeabl. Pa3HOOOpa3ne NUTaTeNbHbIX CPE.

14.  Beisenenne KOE-konoHreo0pa3yonmx eanHHIL

15.  OcoOeHHOCTH MPUTOTOBIECHHS MMATATEIBHBIX CPE.

16.  Metoasl crepunu3anmu. OnaMOMPOBAHUE, CTEPUITA3ALMS CYXHM JKapOM,
TEKYYHM MapOM, aBTOKJIABUPOBAHKE, TACTEPU3ALIAS.

KoanokBuym no teme «llpeBpameHne MUKpPOOPraHU3MaMHu COeIHHEHUH
yrJjepojaa, a3ora, pocopa, cepon»

1.  JlaliTe XapakTepUCTUKY CIUPTOBOrO OPOXKEHUS: BO3OYAMTENU, XUMU3M
IPOLECCa U Er0 3HAYECHUE.

2. MonouHokucioe OposkeHrne. XUMHU3M IMPoIiecca U €ro 3HaueHue. Xapak-
TEPUCTHKA MOJIOUHOKHUCITBIX OaKTEPU.

3. [TponrOHOBOKKCIOE OpPOYKEHHUE: XUMU3M, BO3OYAUTEIM W 3HAYECHUE B
OPUPOAEC U J)KU3HU YETIOBEKA.

4. bpoxxenus, Bei3biBacMble OakTepusmMu poaa Clostridium. OcobGeHHoCTH

MPOLIECCOB, XapAKTEPUCTHKA BO30OYAUTENEH U 3HAYEHUE B TPUPOJE U KU3HU YEJIOBE-
Ka.

5.  OkucneHue yrieBOJAOPOAOB, 3HAYCHUE U XAPAKTEPUCTHKA MHUKpPOOpra-
HU3MOB, OCYILECTBJISIFOLINX ATOT MPOLECC.

6.  OkucIeHWE >KUPOB M BBHICOKOMOJIEKYJISIPHBIX KHCIIOT JKHPHOTO psija
MUKPOOPraHu3MaMu, 3HaYEHHE TTPoLiecca.

7. OKHCIEHHE 3TUJIOBOTO CIUPTA M0 YKCYCHOM KHCIIOTHI MHUKPOOPTraHW3-
MaMH, 3HaYEeHHUE MPOoLECcca.

8. AspoOHOE M aHA’POOHOE PA3IOKECHHUE IIEIUTIOI03bI, TEMUIICILTIONO03bI,
JIMT HUHA MUKPOOPTaHM3MaMHu, 3HAUE€HUE TIPOIIECCOB B MPUPOIE.

9.  Pasno’keHWe MEKTHMHOBHIX BEMICCTB MUKPOOPraHM3MaMu, 3HAUCHUE TPO-

1ecca npu TEXHUIECKOH 00paboTKe BOIOKHUCTHIX PACTCHHIA.
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10.  JlaliTe oOuryro XapakTepuCTUKY KPYyrOBOPOTa a30Ta U POJib MUKPOOPra-
HU3-MOB B 3TOM MPOILIECCE.

11.  KakoBo 3HaueHue (PUKCaAMU MOJIEKYJIIPHOTO a30Ta Jijisl PaCTCHHMA?

12.  Ha kakue 3Tanbl MOKHO MOJAPA3ACIIATH MPOLECC MUHEPATIM3AUA a30Ta
MUKPOOPraHu3Mamu?

13. B uyem 0coO0eHHOCTH aMMOHU(PUIMPYIOIIMX OAKTEpUii?

14.  OOwbsicaure otmune 1 (azel HuTpudUKanuu ot 2 (pazel. OcoOeHHOCTH
rerepoTpodHoii HUTpU(uKanmu. JalTe XapakTepuCcTUKy HUTpUPUUMpPYOMUX Oak-
TEPHA.

15. B 4em cymHoCTh nponecca acHuTpudukanmmn? Kakue MUKpOOpraHUu3MbI
OCYILECTBIISOT 3TOT NPOLECC U MPH KAKUX YCIIOBUSX?

16. TlpuBenute mpUMEpPBI MPOLECCOB, NMPU KOTOPBIX a30T MEPEXOIUT B CO-
€AMHEHUSI, HEOCTYITHBIC [UIsl PACTCHHIA.

17.  KakoBo 3HaueHHE CBOOOJHOKUBYIIMX M CUMOMOTHYECKUX a30T(UKCH-
pyrommx MUKpooprain3MoB? [IpuBenuTe nmpumMepsl CBOOOIHOKUBYIIIMX MUKPOOPra-
HU3MOB, YCBAMBAKOIINX a30T.

18. B 4em 0COOEHHOCTHM acCOLMATHBHOU a30TPHUKCAMM MU KaKHUE MUKPOOP-
TaHU3MBI €€ OCYIIECTBIISIFOT?

19. Kakue pacTeHusi BCTYNAKOT B CUMOMOTHYECKHE OTHOWIECHUS € a30T(HUK-
CUPYIOIIMMH OaKTEPUsIMU?

20. Kakumu cBoiicTBaMu 00J1a1at0T KITyOCHBKOBBIE OAKTEPUK?

21. B uem ocobeHHOCTH OMoXuMUHU azoTdgukcanun? Ha kakue ctaaru MOX-
HO Pa3leNHTh MPOLECC BOCCTAHOBJICHHS MOJIEKYJISIPHOTO a30Ta 10 aMMHUaKa’?

22. HazoBuTe OCHOBHBIE HAMPABIEHUS TPAHCHOPMALIMK COETMHEHUI CEPBI B
MIOYBE.

23. B kakux popmax pochop MOKET HAXOAUTHCS B IOUBE?

24, B kakmx JOCTYNHBIX sl pacTeHuWid (popmax MPUCYTCTBYET B TOYBE
bochop?

25. Kakue Buapl GakTepuii y4acTBYIOT B TpaHC(OpPMALMU COCIUHEHUH JKe-
Je3a B moyBe? OxapakTepu3yuTe 3TH OaKTEPUH.

26. B 4eM 0cOOEHHOCTH MUKPOOMOJOTUYECKUX MPEBPALICHUNA COCAMHEHUM
KaJins?

27. Kakwue nporeccsl pacnajga MUHEPAJIOB, COIECPXKAIUX KAJIWA, UAyT C y4a-
CTUEM MUKPOOPraHU3MOB?

28. IlpuBeaute MpUMEPHI XUMHYECKAX PEAKLUH, OCYIIECTBISEMBIX MUKPO-
OpPraHM3MaMH pacCMaTpPUBACMBIX MPYIIIL.

29. KakoBO 3HAa4Y€HHWE MPOIIECCOB MPEBpAIlEHUs coeauHeHui gocdopa, ce-
PBI, JKENE3a U KaJIis B TPUPOJEC U SKU3HH YEIIOBEKA.
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10.
11.
12.

1
14.
15.
16.
17.
18.
19.
20.
2.
22,

23.
24.

25.
26.

27.
28.

6.2 IlepeyeHb BONPOCOB K 3K3aMEHY 10 AUCUHIIHHE

Hcropust 1 00BEKTHI U3YUECHHSI MUKPOOUOJIOTHH.

DOTOCHHTE3 ¥ XEMOCUHTE3 MUKPOOPTAHU3MOB.

MuKpoOprasu3Mbl 30HbI KOPHSI M TIOBEPXHOCTH PACTEHUIA, UX POJIb.
HNmmoOunm3anmst MUHEPAIBLHOTO a30Ta B MOYBE MUKPOOPraHU3MaMHU.
MuKpoOHBIE MOMYISALUHN MOYBHIL.

Mostounokucnoe OpoxxeHue. MOoMOYHOKUCIIBIE OAKTEPHH M UX POJIb B KOHCEPBU-
POBAHWU MUILEBBIX MPOAYKTOB U TP CUIIOCOBAHUM KOPMOB.

Bupycsl u ¢garn.

MuKpoOMOJIOTHYECKHE TMTPOLECCHI MPH CHUJIOCOBAHWHA KOPMOB, CO3PEBAHUM CEHA-
’Ka (3EPHOCEHAXKA), MX PETYIMPOBAHKUE.

Bposkenune kneTyaTku. 3Ha4YEHHE 3TOrO MPOLECCa B MPAPO/IE.

AMMoHu(UKaus MOYeBUHBI. Bo30yauTenn u xo nporecca.

MWUKpOOPrasu3MBbl, BEI3BIBAFOIIME OKUCIEHUE KUPA.

MukpoOHbIe cOOOMIECTBA MOYB PA3IMYHBIX THUIOB U (PAKTOPHI, OMPEACISIONINE
UX COCTaB.

Brusiaue 00paboTKM MOYB HA YMCIIEHHOCTh MUKPOOPIaHU3MOB U UX AKTUBHOCTD.
Hurpudukanus. 3HayeHne HUTpU(PHUKALIMKA B TOYBE U TPU XPAHEHUHW HABO3A.
OKON0oro-reorpapuyueckue 3aKOHOMEPHOCTH PACHPOCTPAHEHUS MUKPOOPTraHU3-
MoB B nouBax (o E.H. Mumyctuny).

OxuciaeHre 3TUIOBOTO CMPTa B YKCYCHYIO KHCIOTY. B0o30yaurenn u Xoa mpo-
necea.

Tunsl TUTAaHWSI MUKPOOPTaHU3MOB.

CrocoObl MOCTYIUICHUS TUTATENIBHBIX BEUIECTB B OAKTEPUATIBHY IO KIIETKY.
OCHOBHBIE TPOPUUECKHE TPYIIIBI MUKPOOPTaHU3MOB.

DepMEHTB MUKPOOPTraHU3MOB. Posib THIPOIa3 B KU3HEACITEIbHOCTA MUKPOOP-
TaHU3MOB.

[Tpoueccel TpaHcopManyy ryMyCcoBbIX BemecTB. KoHuenuun rymycooOpa3oBa-
HUSL.

Mopdonoruueckne u PU3MOIOTHIECKHE OCOOEHHOCTH HECUMOMOTUYECKUX a30T-
(PUKCUPYOIIUX MAKPOOPraHW3MOB, UX BKJIQJl B @30THBIN OajaHC MOYB.
[TpeBpateHust MUKpOOPraHu3MaMu COCIMHEHHH CEPBI.

MukpoOHbie OHonpenaparsl jsl 3alUThl PACTEHUHN OT (PUTOMATOTEHHBIX MUKPO-
OPraHU3MOB U HACEKOMBIX-BPEIUTEICH.

Oco0eHHOCTH CTPOEHMSI KIIETOYHOM CTEHKH MPOKAPHUOT.

MacnsHokucnoe OpoxkeHne. 3HaUEHUE TPOLECCa B TPAPOJIE U CETBCKOM XO351ii-
CTBE.

AMMOHU(pUKaUs OCITKOBBIX COCIMHEHUH B TIOYBE.

CrmproBoe Opokenue. Bo3Oyaurenu u X0 npouecca.
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29.

30.

31.
32.

S,

34.
35.

36.
37.
38.

39,
40.

41

48.
49.
50.
51.
52.
=% 8
54.
55.
56.
57.
58.
59.
60.

MukpoOHbIe 3eMIIeyI0OPUTENbHBIE TPEnapaTsl, UX MPUMEHEHHE U 3(PPeKTHB-
HOCTb.

[Tpoueccrl MOJlydeHUs SHEPTUM MUKPOOPraHu3MamMu (a3poOHOE AbIXaHHue, Opo-
JKEHUE, aHAYPOOHOE JIbIXaHUE ). Pacxo/1 SHEPruM MUKpOOpraHu3MamMu.

BrmsiHue oprannyeckux yaoOpeHnii Ha MUKPOOPTaHU3MbI U TUIOAOPOIUE MOYBBI.
JlelicTBHE HA MUKPOOPTaHU3Mbl XUMUYECKUX CPEACTB 3allUThl pacTeHuid. buoae-
rpajanys NeCTUIUA0B MUKPOOPTraHU3MAMH.

OCHOBHBIE MPUHLMIBI W MPU3HAKK, HUCIOJIB3YEMBIE B CUCTEMATHKE OAKTEPHIA.
OCHOBBI (PUIIOTEHETUYECKOM CUCTEMATHUKH.

CrocoObl IBUKEHUS TPOKAPHUOT.

PaznoskeHre MEKTHHOBBIX BEIIECTB MUKPOOpPraHm3Mamu. BoasHas W pocsHas
MOYKH BOJIOKHHCTBIX PACTCHUH.

AcconuatuBHas pukcanus a3ora.

[TponmmoHOBOKHCIOE OPOKEHHUE.

PacnpocTpaneHne MUKpOOpPraHu3MoOB B mpupoac. BimsHue (pakTopoB OKpy»Ka-
FOLIEH cpebl HA PA3BUTHE MUKPOOPTaHU3MOB.

Henurpudukanms. Mepbl O0pbOBI ¢ ACHUTPUPUKALUEN B OYBE U HABO3E.
Cumbnotnyeckas ¢ukcanusi azora. [lepcnekTuBbl MOBBIMIEHUS 3(PPEKTUBHOCTH
nporecca.

. AtleroHoOyTHII0BOE OpokeHue. Bo3Oyaurenu, Xo nmporecca.
42.
43.
44,
45.
46.
47.

OKHCIIEHHE KIIETYATKU. 3HAYEHUE B IPUPOJIE U CEIIBCKOM XO3SIHCTBE.

Mukopu3sa pacTeHnii. 3HaueHUE, BO30OYAUTEIN.

MukpoOHbIe Mpenaparel, CTAMYIUPYIOLIME POCT PACTEHUH.

[TpyHLIMIBI ¥ KOHIEMIWY, IPUHATHIE B TOYBEHHON MUKPOOHOJIOTHH.

Buponasl ¥ TpHOHBI.

BrnusiHue MenmmopaTuBHBIX MEPONPUSTHIA HA YMUCICHHOCTh MHKPOOPraHM3MOB
MOYBBI M UX aKTUBHOCTb.

['ereporpoduas HuTprHKanus. 3HaYCHHUE, BO30YIUTEIH.

3UMOreHHas U ABTOXTOHHAs MUKPOQIIOpa MOYB.

PenponykTuBHAs CTpaTerus MOMyiasuil MUKPOOPTraHU3MOB.

IIpeBpatieHuss MUKpOOPraHU3MaMu COEAMHEHNN JKele3a.

[TpeBpateHust MUKpoOpraHu3MamMu coeauHenuid gpocdopa.

BrusiHue MuHepanbHbIX YA0OPEHUH HA MUKPOOPTaHU3MBI U TUIOAOPOUE MOYBBI.
CnocoObl pa3MHOKEHUST TPOKAPHOT.

Cnopoo0Opa3oBaHue MPOKapUOT U 3YKapUoT.

Buonpenaparsl Ha OCHOBE acCOMATHBHBIX OaKTepHil U MX 3PPEKTUBHOCTS.
Canporpo(Hbie 1 napaTpoPpHbIE MUKPOOPraHU3MBI.

CpaBHUTENBHBIN aHATN3 CTPOEHMSI KIIETKHA MPOKAPUOT U 3YKAPHUOT.

3naueHne GUMOpHil U MUJEH B )KU3HEIEATETTBHOCTH OAKTEPHIA.

OYHKIUKA TUTOIIA3MAaTHYECKOH MEMOPaHbI MPOKAPHUOT.
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61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.

78.
79,

80.
81.
82.
83.
84.
85.

86.
87.

88.

89.

90

Ponb BKIIFOUEHUIH OAKTEPUATBHON KIETKH.

LleHTp HacnencTBEHHOM MH(POPMALIMKA TPOKAPUOT U SYKAPHOT.

XapakTepUCTHUKA UCKYCCTBEHHOW CUCTEMATHKHN MPOKAPHOT.

3HaueHue rpudoB U IPOACGKEH B MUKPOOHOM COOOIIECTBE MOYBBI.
Mop@onornueckue U 3KOIOTUYECKHE OCOOCHHOCTH MHMKPOCKOMMYECKHX BOJIO-
pOCIIEl M MPOCTENIINX.

B3anMoOTHOIIEH WS MUKPOOPTaHWU3MOB B IPUPOJHOM Cpere.

[TnieBpie TOTPEOHOCTH MUKPOOPTaHU3MOB.

Oco0eHHOCTH PA3IMUHBIX MYTEH MOTy4YEHHs MTMPOBHHOIPAJHONW KUCIIOTHI.
brocuHTE3 Pa3IMUHBIX BEIECTB MUKPOOHOM KIIETKH.

dazbl LKA PA3BUTHSI KYJIBTYPbI OAKTEPHIA.

[Tpoueccel Opoxenust, BeizbiBacMbie OakTepusMu poaa Clostridium.

OxucneHue yriaeBo1oB U yIIeBOA0POA0OB MUKPOOPTaHU3MaMH.

[Tpoueccel pa3noeHusi TEMULEITION03bI ¥ JINTHUHA MAKPOOPraHU3MAMH.

Posib MEKPOOPraHW3MOB B KPYTOBOPOTE a30Ta B TIOYBE.

XapakTepUCTUKA U BUAOBAS CIEUU(PUIHOCTD KITYOEHBKOBBIX OAKTEPHIA.
OCHOBHBIE CTaJUU WHPUIMPOBAHUS PACTEHUS KIYOCHBKOBBIMHA OaKTEPHUSIMHU-
CUMOHMOHTAMH.

CpoiicTBa KIIyOCHBKOBBIX OakTepHil mpu (popMUPOBAHUH a30THUKCUPYIOLIEH ac-
COLLMALINN.

Bakrepun-cumMOnOHTE HE OOO0OBBIX PACTECHUH.

MeTobl ONpeACIEHUs] YACICHHOCTH, COCTABA U AKTUBHOCTH TTOYBEHHBIX MHUKPO-
OpPraHU3MOB.

MuKkpoOMOJIOTUYECKUE aCTIEKThI PA3IMYHBIX CIIOCOOOB XPaHEHUS HABO3A.
MuKpOoOMOJIOTHYECKUE CTAIMU KOMIIOCTUPOBAHUSI OPraHUYECKUX OTXOIO0B.
MuxkpoOunosiornyeckast TpaHc(hopManust NECTULMIOB B TOYBE.

BrnusHue >nu(pUTHBIX MHKPOOPraHM3MOB HA KU3HEACATEIBHOCTh PACTCHHHA WU
XpaHECHHUE IUTOI0B U OBOIIEH.

MukpoOunoJiorus ¢ OCHOBaMM UMMYHOJIOTHM OpraHndeckux yaoopenunii. Conoma,
TOp(, KOMIOCT.

MuKpOOMOJIOTHYECKUE ACTIEKTHI TPU BOJASHOW M POCSHOW MOYKE TYyOOBOJOKHM-
CTBIX PACTEHHUA.

Bunbel ciMOno3a MUKPOOPraHU3MOB C PACTCHUSIMH.

B3auM0OOTHOIIEHUST MUKPOOPTaHU3MOB MEKy COOOW M BBICIIMMHU OPraHU3MaMHu.
CuMOM03, aHTaroHU3M U Apyrue (HOpMBL.

3nauenue padot C. H. Bunorpazackoro u B. JI. OMeENsSHCKOTO /711 pa3BUTHSI MUK-
poouonorun. Otkpeitas 1. M. UBanosckoro u Y. 1. MeunukoBa.
Cnopoo0OpazoBaHue y OakTepuil, CTaanuu 00pa3oBaHUs IHAOCIIOP.

[{mnTomnnazMa OakTEpUAIBLHON KIETKU. bakTepralibHbIi T€HOM.

35



6.4. Onucanue nokasareJsieii 1 KPUTEPHEB KOHTPOJISI yCIEBAEMOCTH, OMHCAHHE
LIKAJ OLIEeHUBAHUS

OuenunBaHue DK3aMeHa
JUIsl OLEHKW 3HAHW, YMEHWI, HABBIKOB M (POPMUPOBAHUS KOMIICTCHIUU I10

AACHUIUIMHC NPUMCHACTCA TPpaAULIMOHHAA CUCTCMA KOHTPOJIA U OLICHKK yCIICBACMO-
CTH CTYACHTOB I10 qupreX6anan0171 CUCTCMC «OTJIMYHO», «XOPOLIO», KYAOBJICTBO-

PUTENIBHO», KHEY IOBJIETBOPUTEIIBHOY .
Kpurepun oueHnBaHust pe3y/JbTaToB 00y4eHHs

Tabmana 7
Ouenka Kpurtepun ouennBaHus
OLICHKY «OTJIHYHO» 3aCTy>KUBAET CTYACHT, OCBOMBIIWI 3HA-
HUSL, YMEHUS, KOMIIETCHIIMU U TEOPETUYECKUI Mareprai 0e3
Beicokuii ypo- | mpoOesioB; BHIMOIHUBIINN BCE 3aJaHUs, TPEAYCMOTPEHHBIE
BEHB «5» y4€OHBIM MJIAHOM Ha BBICOKOM KaYECTBEHHOM YPOBHE, MpPakK-
(OTAMYHO) TUYECKUE HABBIKA MPO(PECCHOHAIIBHOTO TPUMEHEHUST OCBOEH-
HBIX 3HAHWH C(HOPMUPOBAHBI.
Komnerenuun, 3aKkpenyi€éHHbIE 32 IMCUMIUIMHON, chopMu-
POBaHBI HA YPOBHE — BHICOKHIA.
OLICHKY «XOPOILIO» 3aCITYy>KMBAET CTYACHT, MPAKTUYECKH TTOJI-
HOCTBIO OCBOMBILMI 3HAHUSI, YMEHHSI, KOMIIETECHIIMKA U TEOPE-
CpenHuii ypo- | THYECKHIA MaTreprall, yu4cOHbIE 3a1aHUS HE OLICHEHBI MAKCH-
BEHb «4» MaJIbHBIM YHCJIOM 0aJIJIOB, B OCHOBHOM C(OPMHUPOBAJ MPaK-
(xopol1o) TUYECKHUE HABBIKH.
Komnerennun, 3aKkpeniéHHbIe 3a JMCUUIUIMHON, chopMu-
POBaHbI HA YPOBHE — XOPOLIHIi (CpexHuii).
OLICHKY «yOBJIETBOPUTEIBHO» 3aCITY>KMBAET CTYIEHT, Ya-
CTHYHO € MPOOeIaMyi OCBOUBILIMI 3HAHUS, YMEHUS, KOMIIE-
IToporoBserit TEHIUU U TEOPETUUYECKUIT MaTeprall, MHOTHE YUcOHbIE 3a1a-
YPOBEHB «3» HUS MO0 HE BBINOJIHUJ, TMOO OHU OLICHEHBI YUCIIOM OaJlJIOB
(YOOBIETBOPU- | OJIM3KUM K MUHUMAIBHOMY, HEKOTOPBIE TPAKTHYECKAE HABbI-
TENBHO) KA HE C(POPMUPOBAHBI.
Komnerennun, 3aKkpeniéHHbIe 3a IMCUUIUIMHON, chopMu-
POBaHbI HA YPOBHE — JOCTATOYHBII.
OLICHKY «HEYAOBIIETBOPUTENBHO» 3ACITYKMBAECT CTYJEHT, HE
MuHUMANBHBIN | OCBOUBIINI 3HAHUSA, YMEHUS, KOMIIETEHIIUU U TEOPETUYECKUIA
YPOBEHB «2) MaTepua, y4eOHbIC 3aJaHUsl HE BBITTOJIHUJI, TPAKTUYECKUE
(HEYyAOBIETBO- HAaBBIKW HE CPOPMUPOBAHHI.
PUTEIIBHO) Komnerenuumn, 3aKkperyi€HHbIC 3a IUCLMIIIMHON, He cpop-
MHPOBAHBI.




7. Y4eOHO-MeToAn4YeCKOe H HH(POPMAIHOHHOE 00eCTICYeHUE JUCIMILIHHbI
«MuxpoomoJiorust ¢ 0CHOBAMH HMMYHOJIOTHID)

7.1 OcHOBHAas AUTEPATYpa

1. Emues, B. T. Mukpo6Guonaorusi ¢ 0CHOBAMH UMMYHOJIOTHH . YYEOHUK JUIsl BY-
308/ B. T. Emues, E. H. Mumyctun. — 8-¢ u3a., ucnp. u non. — Mocksa : U3na-
TenbeTBO FOpaiit, 2025. — 428 ¢. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-
06081-2. — Tekcr : anekTpoHHbIi // OOpa3oBarenbHas miargopma FOpalT [caiT].
— URL: https://urait.ru/bcode/510779
2. HerpycoB, A. M. MukpoOHoaorus ¢ OCHOBaMHW WMMYHOJIOTHH:. TEOPUS H
npaktvka B 2 4. Yacte 1 : yueOnuk mis By3oB/ A. M. Hetpycos, M. b. KoroBa. —
Mocksa : UznarensctBo HOpaitr, 2025. — 315 ¢. — (Bbicmiee oOpazoBanue). —
ISBN 978-5-534-03805-7. — Tekcrt : anekTpoHHblil // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510995
5. HerpycoB, A. M. MukpoOHoaorus ¢ OCHOBAMHM WMMYHOJIOTHM:. TEOPUS H
npakTvka B 2 4. Yacte 2 : yueOHuK ms By30B/ A. M. Hetpycos, . b. KoroBa. —
Mocksa : UznatensctBo HOpaiir, 2025. — 332 ¢. — (Beicuiee oOpazoBaHue). —
ISBN 978-5-534-03806-4. — Texkcrt : anekTpoHHbli // OOpa3oBatenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512707
4. Owmensuckuii, B. JI. Kparkuii kypc oOwmeld ¥ mMO4YBEHHOH MUKPOOMOJIOrHH /
B. JI. OmensuHckuii. — Mocksa : U3narensctBo Opaiit, 2025. — 173 ¢. — (AHTO-
jorus MbIiciin). — [SBN 978-5-534-11338-9. — Tekct : anexkrpoHHblii // OOpa3oBa-
TenbHas miatgopma FOpaiit [cailiT]. — URL: https://urait.ru/bcode/518230

7.2 JIoNOJIHUTEJIbHAS JIUTEPATy pa
1. Kopoctenéna, JI. A. OCHOBBI 5KOJIOTUM MUKPOOPraHU3MOB : yueOHOE mocoOue
/ J1. A. Kopoctenéra, A. I'. KomaeB. — Caunkr-IletepOypr : Jlans, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — TekcT: »A€KTpOHHBINA // JlaHb : 3IEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e. lanbook.com/book/211103
2. Onpenenurens NaTOTEHHBIX W YCJIOBHO maroreHHbix rpudos [Tekct] / [. Car-
TOH, A. @otepriwtn, M. Punanenum; Ilep. ¢ anrm. K. JI. Tapacosa, FO. H. Kosasiesa,
nox pen. Y. P. JloposkkoBoid. - M. : Mup, 2001. - 468 c. : un. - bubmmorp.: c. 447-
450.- CnoBaps TepMHHOB: C.451-454.-Vka3. natuH. Ha3BaHuii rpudoB: c.457-463. -
[Tep. u3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill, M.
G. Rinaldi.
3, [Tangunosa, O. ®. ®usmnonorus pacTeHUH C OCHOBAMU MHUKPOOHOJIOTHH :
yu4eOHUK W mpakThukyM juisi By30B/ O. @. [Tlandunosa, H. B. [lunpmmkoBa. — 2-¢
u3., ucnp. — Mocksa : Mznarensctro FOpaiit, 2025. — 183 ¢. — (Bricmiee obpa-
3oBaHue). — ISBN 978-5-534-15812-0. — Tekct : anexkrpoHHbIi // OOpazoBaresb-
Has miargopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/509813
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4. ®apuues, A. T. [TouBeHHass MHUKpPOOMOIOrUs ¢ OCHOBAMH MMMYHOJIOTHH / A.
T. ®apuues, A. X. Ko3sipes, A. A. CabanoBa. — Cankt-IlerepOypr : Jlanp, 2022, —
140 c. — ISBN 978-5-507-44484-7. — TekcT : 3NeKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/260831

7.3 MeToanyeckne yKa3anusi, pEKOMEHIALUH 1 IPyrue MaTepuaJsibl K 3aHATUSIM
1. [Tpn npoBeneHnn JaOOPATOPHBIX PadOT HEOOXOAUMO CTPOro COOMAaTh Mpa-
BUJIA TEXHUKM OE30MACHOCTH MPU PpaboTe B MUKPOOMOIOTMYECKOW naboparopuu,
yKazaHus mpenojaBarencii u 1adopaHToB KaQeaphl.

2. PaGouass Tetpanp s yabopatopHbix 3aHaTH mo gucuumiauHe b1.0.18
«MukpoOunoJIorusi ¢ OCHOBaMH UMMYHOJIOTHHY. M.: IIeHTp oneparuBHOM MoMrpa-
¢un PIAY-MCXA nmenn K.A. Tumupsizesa, 2016.

3. CIT 1.3.2322-08 be3onmacHocTh pabOThl ¢ MUKPOOPraHuaMamu 3 - 4 rpymnm na-
TOT€HHOCTH (OMACHOCTH) U BO30OYAUTEISIMU MAPA3ATAPHBIX OOJIE3HEH

4, ®I'OC BO no Hanpasyiennto 19.03.01 buorexnonorus

5. OIIOIT BO no Hanpasnenuto 19.03.01 buorexnonorus

6. VY4eOnblii nan no HanpasieHuto 19.03.01 buorexnonorus

8. Ilepeuensb pecypcoB HHPOPMAIHOHHO-TEICKOMMY HUKAIMOHHOT ceTn «UH-
TepHeT», HeOOX0AUMBbIX /IJIS 0CBOEHHUSI THCHUILTHHBI « MUKPOOHOJI0THS C OCHO-
BaMH HMMYHOJIOTHH
1. EBpasuiickuii ~ HauMOHaNBHBIA  yHUBepcuter wuMm. JLH.  ['ymunesa
http://www.enu.kz/ru/— Pexxum noctyna cBoOOHBIN, S3. pyc, Ka3, aHTJI
2. Untepuer-xxyprHan «BioMed Central» http://www.biomedcentral.com/ — Pe-
JKUM JI0CTyIa CBOOOIHBIH, S13. aHr.
3. Unrepner-xkxypHan «BioMedNet» http://www.bmn.com/ — Pexum npocrymna
cBOOOIHEIHA, S13. aHT.
4. Tlpoekt «Bcs duonorus» http://sbio.info/ — Pesxxum moctyna cBoOoaHbII
5. ®I'BY Poccenbxo3uentp http://rosselhoscenter.com/ — Pexxum aoctyna cBo-
OO THBIH
6. Hayunass onektponnas Oubmuoreka €LIBRARY.ru OOO «PYHO3by -
http://elibrary.ru - Pexxum goctyna cBoOO HBIN (¢ peructpanueii)
7. DOnextpoHHas oubmmoteka MI'Y [OnexrpoHHbId pecype] - Pexxum moctyna:
http://www.pochva.com/?content=1 — Pesxum goctyna cBOOOAHBIA

8.1 ba3bl 1aHHBIX, HHPOPMANIMOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMbI
ATpPONONCK, MOJIHOTEKCTOBAs 0a3a JaHHBIX MHOCTPAHHBIX JKypHaIoB Doal, mo-
uckoBble cucteMbl Rambler, Yandex, Google, https://ru. wikipedia.org

9. Onucanue MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOI /IS OCYLEeCTB-
JieHus1 00pa3oBare/ibHOro npouecca no aucuumianne b1.0.18 «Mukpo0moJio-
rusi ¢ 0CHOBAMH HMMYHOJIOTHI»
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JUTs JIEKIIMOHHOTO Kypca HE00X0aMMa KOMIBIOTEpHAs TEXHUKA C MYJIbTHME-
IUHAHBIM 00eceueHrueM.

Jlns mpoBeaeHus TaOOPATOPHBIX 3aHITHNA MO JUCLMILIMHE HEoOXoauMa 1ado-
paropus, OCHaIEHHAas ra30 -u BOAONPOBOIOM, BEHTHIIALMEN, Y D-amMnaMu IS CTe-
pPUIM3alMKY TOMEIICHUH, TaMIHAPAMU U MUKPOOMOJIOTHYECKUMHU OOKCAMU, CTEPUIIHU-
3aLMOHHONM TEXHUKOW (ABTOKIABBI, CTEPWIM3ALMOHHBIE IKa(dbl), TEPMOCTATaAMMU,
aHa’pocTaTaMy, CBETOBBIMA MHUKPOCKONAMH, xpomarorpadamu, pH-meTpamu, mei-
KepamH, BOASHBIMU OaHSIMM, TECT-CUCTEMAMM U MACHTU(UKALUA MHKPOOPraHH3-
MOB, J1a00PaTOPHOI MOCYJ0W, MOCYAOMOCYHON MAIIMHOHN, JUCTUIUISITOPOM, XOJIO-
JWIBHUKAMHA JJI XPAHECHUS KOJUIEKIMU MUKPOOPIaHU3MOB M 00pa3loB U HEOOXOAH-
MBIMH PEAKTHUBAMM JUIsl MPUTOTOBJIEHUSI MUTATENBHBIX CPEll, HAOOPOM KPACHUTENECH,
KOMIBIOTEPHASI TEXHUKA C MYJbTUMEANHHBIM oO¢ecneueHneM. Kpome 3toro, He0OX0-
IUMa KOJIJIEKIUS KyJIBTYP MUKPOOPraHM3MOB M KOMIBIOTEPHAS TEXHUKA C MYJIBTH-
MEIUNHBIM 00ecTIeUeHUEM.

OOy4eHue nul| C OrPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI OCYILECTBIISICTCS
C MPUMEHEHUEM CIIEIYIOWETO CIENUATBHOr0 000PYIOBAHUS: &) Ul JIMIL ¢ HapyLIe-
HUEM CIyXa (aKyCTHYECKHE KOJIOHKHM, MYJIbTUMEAUNHBIA MPOECKTOpP); O) il JHL C
HAPYLICHUEM 3PEHUs (MYJIbTUMEAMIHBIN MPOEKTOP: UCHOIB30BAHUE MPE3EHTALMNA €
YKPYITHEHHBIM TEKCTOM ).

Tabmuna 7
Ceenennsi 00 00eCIe4eHHOCTH CIIENUATU3MPOBAHHBIMHU Ay IUTOPHUSIMH,
kaOuHeTamu, Ja00paTOpUIMHU

HaumeHoBaHHe crielHAJIbHBIX MOMeLe-

HM ¥ IOMeIeHUH /151 CAMOCTOSITe/Ib- OcHameHHOCTH ceHHATBHBIX MOMeIeHHI U Mo-
HOH padoTsI (9 yueOHOro KOpmyca, MeIIeHHH JJIf CAMOCTOATEIbHOH PadoThl

Ne228, 229, 231 ayautopuu)

1 2

Kopm. Ne 9, ayx. 228 1. Mukpockon JIOMO 4 mt. (MuB. Ne 553890/16,
WuB. Ne 553890/17, MuB. Ne 553890/18, HuB. Ne
553890/19).

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

3. Tepmocrar 6uonorudeckuit BD 115 2 mr. (MHB.
Ne 558444/4, NuB. Ne 558444/5).

4. Becpl TexHu4eckue anekTpoHHbie SPU 401
OHAUS 1 mt. (MaB. Ne35078/3).

5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AyXa

ITY 16 1 mr. (558453/1).
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6. Bermsoxao# mkag 1 mr. (MuB. Ne 558626/2).

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

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

9. Ctynbs 13 wmir.

10. Ctomnbr 15 mT.

Kopm. Ne 9, aynx. 229

1. Muxpockon JIOMO 10 mr. (MuB. Ne 553890/5,
WuB. Ne 553890/6, uB. Ne 553890/7, uB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, uB. Ne 553890/14, MuB. Ne 553890/15).
2. Muxkpockon «Aksenon» 14 mr. (UaB. Ne
558457/15, uB. Ne 558457/16, uB. Ne 558457/17,
WuB. Ne 558457/18, UuB. Ne 558457/19, UnB. Ne
558457/20, uB. Ne 558457/21, luB. Ne 558457/22,
WuB. Ne 558457/23, UnB. Ne 558457/24, UnB. Ne
558457/25, uB. Ne 558457/26, luB. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6monornueckuii BD 115 3 mr. (MHs.
Ne 558444/1, UnB. Ne 558444/2, nuB. Ne 558444/3).
4. Becpl TexHu4eckue a3nekTpoHHbie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).

5. MuxkpoOuonorndeckuii mpodooTOOPHUK BO3AYXa
ITY 15 1 wr. (MuB. Ne 558453/2).

6. Mudpakpacuast ropenka Bacteria safe 1 mr. (MHB.
Ne 558456).

7. Ilpubop BakyyMHOTO (pHIBTPOBAHUS AJIS AHAJIH3A
Boabl (BakyymHasi ctannusi) [IB® 35/3b 1 wr. (MHB.
Ne 558454).

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

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

10. Ctynps 13 wr.
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Kopm. Ne 9, aynx. 231

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

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

3. TepmocTar 6uonornueckuii BD 115 1 mr. (Mas.
Ne 558444/4).

4. Mukpobuonoruueckuii mpoOooTOOPHHK BO3AyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Becnl Texnnueckue anekrpoHHsie SPU401
OHAUS 1 mt. (MaB. Ne35078/1).

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

7. llka¢ BaHmaNOyCTOWYMBEIN | IIT.

8. MynbTumMeauiHbIi NpoekTop 1 wr.

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

10. Ctynpsa 13 wT.

11. Cronbr— 17 mr.

LlenrpansHas HayuHAss OHOIHOTEKA UMCHH
H.N. Xeneznosa UnrtaneHbIil 321 ieproamute-
ckux uzganuii (kad. Ne 132)

Kowmnsroteps! — 1 mr. Cronsl — 28 wit. [lepuonnue-
CKHe€ M3/1aHus B OTKPBITOM foctyne Wi-fi

IlenTpanbHas HayyHasi OMOIMOTEKa UMEHU
H.H. XKenesnosa KomnbroTepHbIi 4UTANIb-
HbIA 3a1 (kab. Ne 133)

Kowmmerotepsr — 17 ir. Ctossl — 28 mt. YuebHas i1u-
TepaTypa B OTKPBITOM JOCTYIIE

IlenTpanbHas Hay4yHast OuMOIHMOTEKAa UMEHU
H.H. XKenesnosa KomnbroTepHbIi 4UTANIb-
HbIH 3a1 (kab. Ne 144)

Kowmmptotepsr — 20 wt. Ctonel — 39 mr. Wi-fi

IlenTpanbHas Hay4yHast OMOIMOTEKAa UMEHU
H.H. XXenesnosa CripaBouno — 6ubamo-
rpaduueckuii otnen (kad. Ne 138)

Komnsroteps! — 2 mr. Cronsl — 13 mt. CripaBouHble
u bubnmorpaduieckne U3AaHNUsl B OTKPBITOM JAOCTY-
ne Wi-fi

IlenTpanbHas HaydHasi OMOIHOTEKa UMEHU
H.W. XXeneznosa Xoyut 2 sTaxa (3a Tpa-
JOUITUOHHBIX KATAJIOrOB)

Cronbl — 8 wr. Wi-fi

IlenTpanbHas HaydHasi OuOIMOTEKa UMEHU
H.H. Xeneznosa Otaen OubmuoredHoro
00CITy>)KUBAHMSI 110 HAITPABJICHUIO MEXaHH-
KU ¥ SHepreTuku (27 yu. xopmyc) Yurans-
HbIi 3a5 (kabd. Ne 202)

Kommnbrotepst — 4 mr. Cronsl — 12 mt. CripaBouHble
u Oubmmorpadudeckne M3nanus, yueOHast TuTepaTy-
pa B oTKpbITOM noctyre Wi-fi

IlenTpanbHas HaydHast OOIMOTEKa UMEHU
H.W. XXenesnosa Otnen OubnuorevuHoro
00CTy>KIBaHUSI TIO HATIPABJICHUIO MIPUPO-

Komnsrotepst — 3 mr. Cronsl — 15 mt. CripaBouHble
u bubnmorpadudeckne M31aHusA, IEPUOIUKA B OT-
KpbIToM noctyne Wi-fi
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noodycrpoiicTo (28 yu. kopnyc) YueOHbIi
YUTAJIBHBIN 321 (kab. Ne 223)

LenTpanbHas HayuHas Oubnnoreka umenn | Kommeroteps: — 13 mr. Ctomsl — 45 mt. CipaBovHbIe
H.H. XKeneznosa Otaen OubinoredHoro u Oubnmorpadudeckne M31aHUs, IEPUOIHUKA B OT-
00CITy>KUBaHHS 110 HATIPABICHUIO MTPUPO- KpeIToM noctyne Wi-fi

nooOycrporictso (29 yu. kopnyc) Hayunsrit
YUTAJIBHBIN 321 (kab. Ne 123)

O6mmexxutre Ne8. KomHarta 11t caMOmnoi- TeneBuzop, mocka, OONBIIOH cTON Ha 12 YenoBek,
T'OTOBKU CTYyJibA
9.1 My3eiinbie IITAMMbI MUKPOOPTaHU3MOB
1. Micrococcus agilis 2. Proteus spp.
3. Bacillus subtilis. 4. Aspergillus fumigatus.
5. Candida albicans. 6. Bacillus mycoides
7. Candida krusii 8. Pseudomonas fluorescens.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14 Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus lactis 18.Sarcina flava
19. Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeToau4ecKkue peKOMEHAANNH CTYACHTAM 110 OCBOCHHUIO TUCHHUIINHBI

3aHsATUS 10 TUCHUIIMHE TPOBOJATCS B CICHHUAIBHO 000PYA0BaHHOM Jabopa-
Topuu. Jlyis 1onycka K MPOBEACHHUIO J1a0OPATOPHOTO 3aHATHS YYalIUECs IOJDKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MacHOCTH U MpaBuiaMu padoThl B MUKPOOHOJIO-
ruueckoi maboparopun. Ha Bcex 3aHATHSIX CTYIEHTHI 00si3aHbI ObITh B O€NBIX Xasa-
Tax, KaKIblii UMEET CBOE padoyee MeCTO, OCHAIICHHOE BCEM HEOOXOAMMBIM IS
OPOBEAECHUS JTA0OPAaTOpHOro 3aHsATUsl. Pabota B 1abopatopun TpeOyeT BHUMAHUAS W
AKKyPaTHOCTH. Y4Yalluecs MOCJE BBINOJHEHHWS PaOOThI, 3aHOCIT MOJYYEHHBIE pe-
3yJbTaThl B pa0OUYyI0 TETPaab, OPOPMIISIFOT UX B COOTBETCTBUH C MPENBABISEMbIMA
TpeOOBAHUAMHU, MOCJIE YETO 3aUUIIAT padoTy y MPenoaaBaTes.

CH0XKHOCTh YCBOEHUS MaTepHaa JUCHMILTUHBI 3aKI0YacTCa B OOIBIIOM 00b-
eMe MH(pOpMaIU, KOTOPYIO HEOOXOIMMO 3alOMHHATh (JIATUHCKUE Ha3BaHUs, (pu-
3MOJIOTMYECKHE OCOOCHHOCTH, PAaCHpOCTPAHEHUE B MPUPOAC, MOPQOJIOTHUIO U T.1.)
NO3TOMY YCBOCHHE Marepvaiia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HENPEPBIBHO OT 3aHATHS K 3aHATHIO. OT U3yUeHUs] CBOMCTB U OCOOCHHOCTEH MUKPO-
OPraHMW3MOB K IOHUMAHUIO X POJIH B OMocdepe U KU3HA YETTOBEKA.
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10.1. Buasl u popMbI 0TPA0OTKH NMPOMYIIEHHBIX 3aHATHIA
CTyneHT, mponyCTUBIIMI 3aHATHE, 00sI3aH B JBYXHEJEIbHBII CPOK BO BHE-
YPOYHOE BpPEMSI, B COOTBETCTBUU C PACIUCAHUEM OTPAOOTOK, BBINOJHUTH MPONYINEH-
Hoe JI3. [l 3TOro HeoOX0AMMO CaMOCTOSITENBHO MPOPadoTaTh MPOMYILICHHYIO TEMY,
orpadorate JI3 n 3ammTuTh paboTy y AeKypHOro npernoaasarens. [locne storo cae-
JaTh COOTBETCTBYIOUIYIO 3aMKCh B )KYPHAJIE MO YYETY OTPAOOTAHHBIX 3aHATHIA.
[Tpn HEBO3MOXHOCTH OTPabOTaTh 3aHITHE B PEKOMEHIYEMBIE CPOKH, CTYACHT
NUIIET KOHCIIEKT U 3aMOHsIeT B paboyei TeTpaau Tabauiibl, OTHOCAIIUECS K POIY-
LIICHHOM TeMe, 3aTeM 3aIlrInacT paboTy y nIpenojaBaTeds.

11. MeTogu4yeckue peKOMEHAALNH MPenoJaBaTe/isiM Mo OpraHu3anuu ooyve-
HHA 110 AUCHHUIVINHE

Jliis ocBoeHust 1abOPATOPHBIX 3aHATUH MO TUCLUIUTMHE HEOOXOIMMO JEITUTh
CTyAeHTOB Ha HeOonbime rpynnsl (10-12 yemoBek) st o0ecneyeHnst 0€30MacHOCTH
NPOBOAMMBIX PabOT M MOBBILIEHUS KAYECTBA OOYUYECHHSI.

C nenbro co3nanus yCeaoBui ajis ooecnedeHus 3(PPEKTUBHOTO UCHOIB30BAHMS
y4eOHOTO BPEMEHH, JAHHBIC TPYIIbI HA 3aHATUSX ACTATCS HA OpUTaabl Mo 2-3 4eno-
Beka. PaGora OpuramamMu cO30a€T YCIOBHMS JJii OJHOBPEMEHHOTO BKJIFOUEHHUS B
y4eOHBIA MPOLIECC BCEX CTYIEHTOB 0€3 MCKIIFOUEHUS, MPOUCXOIUT COBMECTHAs TMO-
3HABATENbHAS JEATEILHOCTh, CO3AETCs cpea 00pa3oBaTEIbHOTO OOLIEHHS U Peasu-
3yEeTCsl MPUHLUIT OOPATHOM CBSI3H.

12 Oco0eHHOCTH peau3aniy JHCHUIJINHBI 1JIS HHBAJIHAO0B U JINI C
OrPaHUYECHHBIMHM BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornueckuii CoCTaB 3HAKOMUTCS C MCUXO0JI0TO(PU3N0TIOTH-
YECKUMHU OCOOCHHOCTSIMM O0yYarOIUXCsl MHBAJIMJOB M JIML ¢ OTPAHUYECHHBIMH BO3-
MOKHOCTSIMHM 3/I0POBbSl, HHIMBUAAYAIbHBIMA MPOrpaMMaMu peaOUanTalliid MHBAJIN-
10B (pu Hanmuumu). [Ipr HEOOXOMMMOCTH OCYHIECTBIISIETCS AOMOJHUTENBHAS MO~
JEpKKa MPENoJaBaHusl MCUXOJIOTaMH, COLUANBHBIMU PAaOOTHUKAMH, MPOIICIIIAMHA
NOJINOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM ¢ METONMYECKMMHM peKkoMeHAauusMu MuHoOpHayku PO B
Kypce MpeanoiaracTcs UCHOAb30BaTh COLUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
Jbl OOYUYEHHSI, TEXHOJIOTAN COLMOKYJIbTYPHOU peaOMIMTALMK C LIEJIbI0 OKa3aHUs T0-
MOILM B YCTAHOBJICHUM TMOJIHOLEHHBIX MEXKITMYHOCTHBIX OTHOLICHHIA C APYTUMU CTY-
JEHTAMH, CO3/JaHUM KOM(OPTHOTO MCUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKOH
rpynne. [logbop u pazpaboTka y4eOHBIX MaTEpUaiOB MPOU3BOJATCI € YYETOM
NPEIOCTABIICHUSI MaTepUaia B PA3JIMUHBIX (popMax: ayIuaabHON, BU3YyaJIbHOM, ¢ UC-
NOJIb30BAHUEM CHECIMATBHBIX TEXHUYECKUX CPEJICTB U MH(POPMALTMOHHBIX CUCTEM.

CornmacHo TpeOOBaHMSIM, YCTAHOBIEHHBIM MUHOOpHaykn Poccun K mopsaky
peanmu3anmu 00pa30BaATENIbHON AEITETbHOCTA B OTHOLIEHWM WHBAIMIOB W JIALL C
OB3, HE00X0IMMO UMETH B BU]TY, UTO:
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1. vHBAUABL 1 Jina ¢ OB3 mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATUAX BMECTE C ACCUCTEHTOM, OKA3BIBAOIIMM OOYyUarOIEMYCS HE-

00X0IMMYI0 MTOMOIIIb;

2. MHBAMABI U uia ¢ OB3 1o cinyxy MMEKT NpaBo HA UCIIOJIb30BAa-

HUE 3BYKOYCHIIMBAIOLICH anmaparypsl.

[Tpu mpoBeacHUM MPOMEKYTOUHOM aTTeCTAllMU MO AUCLMILIMHE 00ecneUYnBa-
€TCsl COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEICHUE AaTTECTAlMKM JJsi WHBAJIMJAOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYArOIIMMHCS, HE SBISHOLIMMKCS MHBAJIMIAMH, €CIH 3TO HE

CO3/Ia€T TPYAHOCTEH M1l MHBAIMAOB M MHBIX OOyYarOIUXCs MPH MPOMEXKY-

TOYHOI aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBA-

FOLIETO OOYYarOIIMMCSI WHBAIUAAM HEOOXOAMMYK0 TEXHUYECKYHO MOMOIIL C

YYETOM MX WHAMBUAYAIBHBIX OCOOEHHOCTEH (3aHATh padouee MECTO, NEPEIBU-

rarbesi, TPOYMTATh U OPOPMUTH 33AAHKAE, OOIIATHCS ¢ HIK3AMEHATOPOM ),

o NOJIb30BAHUE HEOOXOAMMBIMU OOYHYAOIIMMCST MHBAJIMIAM TEXHHU-

YECKUMH CPEACTBAMH MPH MPOXOKACHUHA MPOMEXKYTOUHOM aTTECTAlMK ¢ yUe-

TOM MX WHJWBUYAJTbHBIX OCOOCHHOCTEIA;

o 00ecreyeHne BO3MOKHOCTH O€CHMPENSTCTBEHHOIO JocTyna o0y-

YAFOIIUXCS MHBAJIMAOB B Ay IUTOPUH, TYAIICTHBIE U JPYTHUE MOMELICHAS, a TaK-

JKE X TPEOBIBAHNS B YKA3AHHBIX MOMEIIECHUSX.

[To MUCBMEHHOMY 3aSIBJICHUIO OOYYArOIIETOCs WHBATUAA MPOJOKUTEIBHOCTD
MPOXOXKACHUS MCIBITAaHUSI TPOMEKYTOUHOM arTecTauuu 00y4aromuMCcs HHBATUAOM
MO>KET OBITh YBETMYEHA MO OTHOIICHUIO K YCTAHOBJIEHHOW MPOAOIKATENBHOCTH €r0
CHAYH:

o OPOJOKMTENBHOCTh COAYA MCIBITAHUS, MPOBOAMMOIO B IMHChH-

MEHHO# (opme, - He Oonee ueM Ha 90 MUHYT;

® NPOJOKMTENBHOCTD MOATOTOBKH 00YYaronIerocsi K OTBETY, MPO-

BOJIMMOM B YCTHOH opme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBHCHMOCTM OT MHAMBHIYaTbHBIX OCOOeHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 00ECNIEYMBAET BBIOJHEHUE CIACAYIOMMX TPEOOBAHMI P MPOBEACHUN
aTTeCTaluu:

a. JUTSL CIETIBIX:
o 3a/1aHus U WHbIE MaTepualibl A TPOXOXKACHUS MPOMEKYTOYHON

arrectauui O(pOPMITAIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C

NOMOLIBK) KOMIBIOTEPA CO CHELMATM3UPOBAHHBIM TPOrPaMMHBIM O0ecreye-

HUEM JIJIS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

o NUCBMEHHBIC 3aJaHKsI BBIMOIHSOTCS O00ydarommuMucs Ha Oymare
penbe(pHO-TOYeUHBIM mpudToM bpainsg wim Ha KOMIBIOTEPE CO CICLHAIIA3H-
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POBAHHBIM POTPAMMHBIM O0ECIIEUEHUEM AJIsI CIEMBIX, JIMOO HAIMKTOBBIBAOT-

Csl ACCHCTEHTY;,

o npH HEOOXOAMMOCTH OOYYArOIIMMCS MTPEIOCTABIISECTCS KOMILJIEKT
NUCHbMEHHBIX MPUHAIIEKHOCTEH W OyMara JUisi MUCbMa PENIbe(HO-TOUCHHBIM
mpuprom bpailig, KOMIOBIOTEP €O CHENUAIM3HPOBAHHBIM MPOTPAMMHBIM
o0ecreueHUEM ISl CIICTIBIX,

b. g cmaboBUAAILNX:

® 3alaHus W WHBIE Marepualibl Ui CAauu 3adeta O(hOPMIIAIOTCS
YBEJIUUYEHHBIM HIPUPTOM;

o o0ecneynBacTCsl MHIMBUAYAIBHOEC PABHOMEPHOE OCBELICHHE HE
MeHee 300 Jrokc;

o npv HEOOXOAMMOCTH OOYYArOIIMMCS MPEAOCTABISAETCS YBEINYH-
BAKOIIEE  YCTPOWCTBO, JIOMYCKAECTCS  HCIOJB30BAHUE  YBEIMYMBAKOIINAX
YCTPOMCTB, UMEKOIINXCS Y 00YUarOIIMXCS,

C. Ui TIyXuX M CIA0OCTBIIANINX, C TSHKESIBIMU HAPYLICHUSIMA Pe-
Yu:
o0ecnevynBacTCs HaJM4YMe 3BYKOYCWIMBAKOLICH anmapaTrypbl KOJUIEKTHBHOIO

NOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYArOUIMMCS MPEAOCTABIISIETCS 3BYKOYCHITH-
BaKOIAs aNNapaTypa MHAUBHIYATbHOTO MOJIb30BAHUS;

N0 WX JKEJTAQHUIO UCTIBITAHUS POBOJSATCS B MUCbMEHHOH (hOpPME;

d. g oM ¢ HapyLWEHWsIMU ONOPHO-JBHTATENILHOTO ammapara (Ts-
JKEJIBIMA HAPYLICHUSMU JBUTATENIbHBIX (PYHKIMIA BEPXHUX KOHEUHOCTEH WK
OTCYTCTBHEM BEPXHHMX KOHEUHOCTEH )

J MO WX JKEITAHUIO UCTIBITAHKSI POBOJSATCS B YCTHOM (popme.

O HeoOxoauMocTH 00ecneYeHNs CIICNMAIbHBIX YCIOBHNA ISl TPOBEACHUS aT-
TECTALMK 00YYAIOLIMIACS TOJDKEH COOOIIMTh MUCBbMEHHO HE TO3/IHEE, YeM 3a 10 nHek
70 Havana arrectauuu. K 3asBICHUIO0 TPUIATAOTCS TOKYMEHTHI, MOATBEPKAAOLINE
HAIAYME y 00y4YaroIEerocs HHAMBALYAIbHBIX OCOOEHHOCTEH (IPU OTCYTCTBHM YKa-
3aHHBIX JIOKYMEHTOB B Opranm3anuu). [Ipm HEOOXOAMMOCTH Ui O0Yy4Yarommxcs ¢
WHBAJIMIHOCTBIO TPOLEAYPA OLICHUBAHUS PE3YJIBTATOB OOYUYECHHS MOKET MPOBOJUTH-
Csl B HECKOJIBKO 3TaIoB.

IIporpammy paspadorann: ct. npern. J[.B. CHerupen

«08» yﬁl{}gga ;2‘5}.

K.0.H., porteHT O. B. Cenuikas
«08» mrtons 2025r. ,

Lm;( /
\/“"u\'
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PEINEH3UA
Ha pa6ouyro nporpammy mucuuvinabl b1.0.18 « MukpoOuoJiorus ¢ oc-
HoBamMu umMMmyHosorumw» OIIOII BO no nanpasaenuro 19.03.01 buorexnosiorus
HANIPABJICHHOCTD - « BHOTEXHOJI0rHsl U MOJICKYJISIpHASE OHOJIOTHS»
Mocunoii Jlrogmunoii BragumupoBHoil npodeccopoM Kadeapsl 3KOIOTHH
Poccuiickoro rocymapcreeHHOToO arpapaoro yausepeurera — MCXA um. K. A. Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupssera), JOKTOp OMOJOTMYECKMX HayK
(manee MO TEKCTY PELICH3EHT), MPOBEICHA PELECH3Ms padoueii MporpaMMbl JUCILIH-
winHbl «MukpoOuonoruss ¢ ocHoBaMu ummyHosorun»y OI'OC BO no nHampaene-
Hut019.03.01 buorexnonorus, HanpaBnennocts (mpoduis): «BHOTEXHOIOTHS U MO-
JexkyysipHast Ouosiorus» (O6akanaBpuar) pazpadoranHoi B ®I'bOY BO «Poccuiickuii
rocyaapcTBeHHblid arpapubiii yausepeuter — MCXA umenn KA. Tumupsszesa», Ha
kadenpe MukpoOmosiorni U uMMyHoIorun (pazpadorumk Cherupes J[.B. crapmmii
npenoaasaresib kapeapel MEKpoOoronorun U ummyHosnoruu, Cenunkas O.B. k.0.H
JOUEHT Kadeapbl MUKPOOMOIOTUU U HIMMYHOJIOTHH ).

PaccMOTpeB MpeACTaBIEHHBIE HA PELCH3UPOBAHWUE MATEPUANbI, PELICH3EHT
IPULLIEN K CIEAYIOIUM BBIBOJIAM:

1. IlpenwsiBnennas padboyas nmporpaMmma JIMCUUILUIAHBI « MEKpOOHOJIOTHS ¢ OC-
HOBAaMHM UMMYHOJIOTHI» (Aajiee no Tekcty [IporpaMma) cOOTBETCTBYET TPEOOBAHUIM
®I'OC BO no nampasnennto 19.03.01 buorexnosmorus. [Iporpamma CONEPKUT BCE
OCHOBHBIE Pa3JIEibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMATUBHO-METOAMYECKUAM J10-
KYMEHTAaM.

[TpencraBnennas B [IporpaMMe akTyajbHOCTH YYEOHOH NUCUUIUIAHBI B paM-
kax peanmsanuu OITOIT BO He momnexut comHennto. lucuummmnaa b1.0.18 «Muk-
POOGHOIIOrUsl ¢ OCHOBAMU MMMYHOJIOTUM) BKJIKOUYEHA B OA30BYIO YACTh YUEOHOIO IJ1a-
Ha 1o HampapjgeHuto 19.03.01 BuoTexHOJOTHS MO HAMPaBICHHOCTH (MPOQUIIb):
«BHOTEXHONOTHS U MOJIEKYJISIPHAS OMOTIOT S

[TpencraBneHnsie B [IporpaMMe mesm TMCHMIUIMHBI COOTBETCTBYIOT TpeOOBa-
HusM OI'OC BO nanpasnenus 19.03.01 buotexHonorus.

2. B cootBerctBuu ¢ [Iporpammoii 3a JUCHMIUTMHONW « MHKpOOHONIOTHsS ¢ OC-
HOBAMHM MMMYHOJIOTMM» 3aKPEIUICHO 2 KOMIIETEHUUHW (MHIMKATOPBl KOMIETCHIIWN:
(VK-1.1; YK - 1; YK - 6). Jucuumimaa b1.0.18 «MukpoOnosiorus ¢ 0CHOBaMHu UM-
MYHOJIOTHHM» M TIpeAcTaBiicHHas [Iporpamma crocoOHa peain3oBark UX B OOBSBICH-
HBIX TpeOoBaHusX. Pe3ynprarel 00yueHus, TpeacTaBiIcHHbIE B [Iporpamme B KaTero-
pHSIX 3HATh, YMETh, BJIAJIETh COOTBETCTBYIOT CHEHU(UKE U COAEPKAHUIO AUCLIMATLIN-
HbI ¥ JEMOHCTPHUPYIOT BO3MOYKHOCTh MOJTYYEHUS 3aIBJIICHHBIX PE3YIbTATOB.

3. O0uwast TpyAO0EMKOCTh AUCUUITINHBI « MUKPOOMOJIOTHS ¢ OCHOBAMH UMMY-

HOJIOTUW) COCTaBJISIET 3 3a4€THBIX eAuHULBI (108 4acoB/M3 HUX KOHTakTHas padoTa
14,4 u).
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4. Uudopmaimsi 0 B3aUMOCBS3M U3y4YaeMbIX JAUCIMIUIMH U BOMPOCAM HCKIIHO-
YeHUs TyOJMpOBaHUS B COACPYKAHUU JUCHIUTIIIMH COOTBETCTBYET JICHCTBUTEIILHOCTH.
Huciummaa 51.0.18  «MukpoOuoaorus ¢ OCHOBaMU UMMYHOJIOTUWY» B3aUMOCBSI3a-
Ha ¢ apyrumu aucuumiHamu OIIOIT BO u Y4eOHOro nnaHa mo HampaBICHHIO
19.03.01 buoTexHOa0rus U BO3MOXKHOCTh TyOJUPOBAHUS B COJCPKAHUU OTCYTCTBY-
er.

5. Ilpencraenennas [IporpamMmma npeamnoyiaractT UCoab30BAHUE COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHI, MCIOIB3YEMBIC MPU PEATH3ALMH PA3JIMYHBIX BHIOB
yueOHOW paboTel. DopMBI 00PA30BATENBHBIX TEXHOJOTUI_COOTBETCTBYIOT cenu(pu-
K€ JUCLMILTUHBIL.

6. Bugpl, conepskaHue u TPyA0EMKOCTb CAMOCTOSATENBHON PabOTHI CTYIEHTOB,
npeacTaBicHHbE B [IporpaMMe, COOTBETCTBYIOT TPeOOBaHMSIM K MOATOTOBKE BbI-
IyCKHUKOB, coaepxkammumes Bo OGI'OC BO nanpasnenus 19.03.01 buorexnonorust.

7. IlpencraBneHHble W onucaHHble B [IporpamMmMe (OpMbl TEKYIIECH OLEHKH
3HaHU# (OMpoc, Kak B opMe OOCYKIEHUST OTACIbHBIX BOMPOCOB, YYaCTHE B TECTH-
POBaHMM, KOJUIOKBAyMax, pab0OTa HaJ JOMAIIHUM 33aJaHUEM B (POPME BBITOIHECHUS
KOHTPOJIBHBIX TECTOB W MOATOTOBKH HAa BOMPOCHI K KOHTPOJIGHBIM 3aJaHMsIM, COOT-
BETCTBYIOT CNICUU(PHUKE TUCHUIUIMHBI K TPEOOBAHUSAM K BbIITY CKHHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWUN CTYACHTOB, MPEAYCMOTPEHHAsS
[TporpamMmoii, ocymiecTBiseTcst B (JOpME SK3aMEHA, YTO COOTBETCTBYET CTATYCY JUC-
LUIUTMHBL, KaK JUCIUIUIMHBI 00s13aTeIbHOM yacTh yueOHoro 1mukina — b1.0.18 dI'OC
BO nanpasnenus 19.03.01 buorexnonorus.

8. ®opMbI OLIEHKW 3HAHWH, MpEeACTaBIECHHbBIE B [Iporpamme, COOTBETCTBYIOT
crelM(pUKe AMCUUTUIHHBI U TPEOOBAHUSAM K BBIITY CKHUKAM.

9. Y4eOHO-METOANYECKOE 00ECNEUYCHUE AUCUUIUIMHBI TPEACTABICHO: OCHOB-
HOM JIATEpaTypoi — 4 UCTOYHUKA, JOTOJHUTENBHOMN IMTEPATYPOl — 4 HAMMEHOBAHUS
u cootBeTcTBYET TpeboBanusmM OI'OC BO HanpaeneHus

10. MarepralibHO-TEXHUYECKOE O0ECNEUYCHNUE AMCLHUIIMHBI COOTBETCTBYET
cnenupuke AUCHUILUIMHBL « MUKpOOHOJOrusS ¢ OCHOBAMH UMMYHOJIOTUM» U 00ecTe-
YMBAET MCIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTE/bHBIX, B TOM YUCIIE MHTEPAKTHB-
HBIX METOJ0B O0YUYEHUSI.

11. MeTtoanueckne peKOMEHIAUMHU CTYIEHTAM U METOANYECKAE PEKOMEH AT
NPENOAABATENSAM [0 OPraHu3aAlKK 00YUYECHHS 110 AUCLUIIIMHE AT MPEACTABIEHUE O
cnenupuke oOydyenus no aucuumuHe b1.0.18 «MukpoOronorus ¢ OCHOBaMU MM-
MYHOJIOTHHY.

OBIIME BBIBOJBI
Ha ocHoBanun IMPOBCACHHOIO PCUHCH3UPOBAHHUA MOKHO CACIIATL 3aK/IIOUYCHHUC,

YTO XapakTep, CTPYKTypa U coaep:kanue padouei mporpammel aucuumiviabl 51.0.18
«MukpoOuosiorust ¢ ocHoBamMu uMMyHosorum» OIIOII BO mno HampaBiieHUIO
19.03.01 buotexHoIOrHs, HAMPABICHHOCTh «BUOTEXHOJIOTHUS U MOJICKYJIIpHast Ono-
Jorus» (KBau@ukanus BeITYCKHUKA — OakajaBp), pa3padoTaHHas CT. npen. kaden-
pbl MUKpoOuosiornd U uMMyHoJiorun, CaerupeBbiM J[.B, Cemunkoit O.B. k.06.H no-
LHEHTOM Kadeapsl MUKPOOMOJIOTMM W MMMYHOJIOTMM COOTBETCTBYET TPEOOBAHUSIM
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OI'OC BO, coBpeMeHHBIM TPEOOBaHHUSIM SKOHOMUKH, PBIHKA TPyJa W MO3BOJUAT NPU
€€ peau3alyy yCuenHo 00ecneYnTh (POPMUPOBAHUE 3aIBIICHHBIX KOMIETEHIUHA.

Pemenzent: Mocuna Jlronmuna Bragumuposna 1.0.H., ipodeccop kadeapsl IKOI0-
rum Poccuiickoro rocynapcteeHHoro arpapaoro yHusepcurera — MCXA um. K. A. Tumu-
pazeBa (PTAY-MCXA um K. A. TumupsizeBa «09» uroHs 20%5 :

(@}
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