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1. lean ocBoeHNsl AUCHUILINHBI (MOLYJIs1)

LensiMu OCBOEHUS TUCLMIUIMHBI (MOAYIS) ABISAIOTCS (OPMUpPOBAHHE y OOYUaIOIIUXCS
3HaHUW 1O MHOTO00Opa3ue MUKPOOHOTO MHpa, €ro IN00aJbHOM POJU B KU3HHM IJIAHETHI, B
NpPaKTUYECKOW JEATCIbHOCTH YEJIOBEKAa, JaTh OOYdYalOIIUMCS TEOPETUYECKUE W
NpakTHYeCKHUe 3HAHHUSA MO MHUKPOOHMOJOTMUYECKOMY HCCIEIOBAaHUIO MOJIOKa U MOJIOYHBIX

NPOAYKTOB, CHJIOCa, OOBEKTOB BHEIIHEW Cpeabl, O3HAKOMUTH C  BO3OYAHTEISIMU
AHTPOIO30UTHBIX WH(EKITUMH.
3amaun:

B 3amaunm pucnuniauHel «MHUKpOOHOJOTHMM M HMMMYHOJIOTMH)» BXOJAMT HU3yde€HUE
MNPUHIUIIOB TaKCOHOMUH, MOPGOIOTHH U (GU3UOJOTUU MHUKpoopraHusmoB. HMx poinb B
KpyroBopoTre OWOTEHHBIX BEIIECTB, BIMAHHE (PAKTOPOB BHEIIHEH Cpeabl Ha pa3BUTHE
MUKpPOOPTraHU3MOB; MpernojaBaHue MUKPOOMOIOTUH MHUKPOOPTaHU3MOB; MHUKPOQIOPHI MOYBHI,
BOJIbI, BO3/lyXa, KUBOTHOI'O OpPraHM3Ma, a TaKXe BOINPOCOB T'€HETUKU MUKPOOPraHU3MOB U
yueHue 00 HWHGEKIUH U HMMYHUTETE, H3yYeHHE MHKPOOUOJIOTHH KOPMOB, MOJOKa U
MOJIOYHBIX HPOAYKTOB, Msca, ML, KOXEBEHHO-MEXOBOTO CBIpbS U  METOJOB
MUKPOOHOJIOTUYECKOTO HCCIEAOBAHUSA, & TAaK)K€ O3HAKOMJICHUE C BO30YIUTEISMH MHUIIEBBIX
TOKCUKOMH(EKUUNA M TOKCHHOB, IEpPEJalOLIUecss YEJIOBEKY uepe3 MsCHbIE M SIMYHbIE
MPOAYKTHI, KO)KEBEHHO-MEXOBOE ChIPhHE.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHast TUCIUIUIMHA COTJIACHO Y4eOHOMY IUTaHY TI0 JAHHOMY HAITPABJICHUIO IMTOATOTOBKU
otHocuTcs K broky «lucuumnunel (Moynun)», obsa3arensHas yacte b1.0.22.

Kypc «Mukpobuonorusi ¥ UMMYHOJIOTHSD» SBJISIETCSI OCHOBOIIOJATAIOIINM ISl U3y4YEHUS
CIEYIOMNUX AUCIUILIUH: OUONOTHS MHUTAaHUS KUBOTHBIX, KOPMJICHHE CEIbCKOXO3SHCTBEHHBIX
JKUBOTHBIX, MOJIOYHOE JieJla, TEXHOJOTUS TEPBUYHOM MEepepadOTKU MPOAYKTOB KUBOTHOBOJCTBA,
300THTHEHA.

3. [lnanupyemblie pe3yJbTaThl 00yUeHHUsI N0 JUCHUILUINHE, COOTHECEHHbIE

¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeILHOM MPOrPaMMbl
ITponecc n3yyeHus JUCUUIUIMHBI HAIPaBJIeH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETECHIIMNI:

Kon u Kon nanmenoBanue Kpurepwuii onieHUBaHHS pe3ynbTaTOB 00yUCHHS
HaUMEHOBAHUE UHJMKATOpa Huskwuii TIOPOTOBBIH 6a30BbIii MIPOJBUHYTHIA
YHUBEpPCAIbHOU JOCTHXKEHUS (IOTIOPOTOBBIIA,

KOMIIETCHIINN YHHMBEPCAIHHBIX KOMIIETEHITHS
KOMIIETEHIIUH HE
chopMHpOBaHA)
Kareropus yHuBepcaJbHBIX KOMIETEHINH - CHCTEMHOE ¥ KpUTHYECKOE MBIIIJICHHE
VYK-1. Cnocoben | U-1yk — | He MoxeT | Jlomyckaer Xopomuio YBepeHHO
OCYILECTBIISITh JleMoHCTpHpYeT 3HaHWE | IEMOHCTPHPOBA | OIMIMOKH TIpH | JEMOHCTPHPYE | IEMOHCTpPHUpYE
TIOWCK, ocobeHHocTe Tb 3HaHUE | IEMOHCTpamu | T 3HAaHUE | T 3HaHUe
KPUTHYECKUH CUCTEMHOTO n | ocobeHHOCTEH u 3HaHMH | ocoOeHHOCTeH | ocoOeHHOCTeH
aHallu3 ¥ CUHTE3 | KPUTUYECKOro CHCTEMHOTO ¥ | OCOOCHHOCTEW | CHCTEMHOrO0 M | CHCTEMHOTO M
nHpopmanuu, MBIIIUIEHUS U | KPUTUYECKOTO CUCTEMHOIO M | KPUTUYECKOTO | KPUTHYECKOTO
HIPHUMEHSTD TOTOBHOCTb K HEMY MBIIUIEHUSI U | KPUTUYECKOTO | MBIIUICHHS U | MBIIUICHUA U
CUCTEMHBII TOTOBHOCTb K | MBIIUIEHHsI M | TOTOBHOCTh K | TOTOBHOCTb K
HOJAXOM AJIst HEMY FOTOBHOCTb K | HEMY HEMY
pemeHus HEMY
MMOCTaBJIEHHBIX NI-2yk1 — | He mo:xeT | Jlomyckaer Xopomo YBepenHo
3a1a4 JleMoHTHpYET  yMEHHWE | IEMOHCTPHpPOBAa | OIMIMOKH TIpH | JEMOHCTPHPYE | IEMOHCTPHUpYE
OCYIIECTBIIATH MIOUCK | Th YMEHHE | IEMOHCTpamu | T yYMEHHE | T yMeHHe
nHpopmanun UL | OCYILECTBIATh " YMEHHH | OCYIIECTBIATH | OCYLIECTBIISTH
pELICHHUs TOCTABICHHBIX | MOUCK OCYIIECTBIIAT | MOUCK TIOUCK
3aj1au Ha OCHOBe | MH(pOPMaIH MOUCK nndopmanmu | uHPOpPMaIMK
CUCTEMHOI'0 IoAX0a JUIi  peleHus | MHpOpManMu | JUIs  PELIeHus | Uil  pelleHus
MOCTaBJIEHHBIX | AJS PEUIEHUs | IOCTABJIEHHB! | MOCTaBJICHHBI
3aJay Ha OCHOBE | IIOCTAaBJIEHHBI | X 3aJa4 Ha | X 3aJad4 Ha
CUCTEMHOI0 X 33Ja4  Ha | OCHOBE OCHOBE
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OIIK-6.
CrocobeH
UIEeHTU(HIUPOBA
Th OIIACHOCTH
pHcka
BO3HHUKHOBCHUS U
pacmipoCTpaHeHHUs
3a00s1eBaHHUI
pasyinyHOM
3TUOJIOTUHN

noaxona OCHOBE CUCTEMHOI0 CHCTEMHOI0
CHCTEMHOTO moIxo/1a oIX0/1a
moJIx0/1a
NO-3yk1 — | He moskeT | Jomyckaer JocTraTouHo YBepenno
ComocTaBnsieT  pa3HBIE | COIOCTABIATH OIMOKH TIPH | yCHENIHO COIIOCTABIISIET
HUCTOYHUKHA MHPOPMAIUH | pa3HbIe COTIOCTaBJICHH | COIIOCTABIIIET | pa3HbBIC
C IeTbI0 BBIABICHUS WX | HCTOYHHUKH u pasHBIX | pa3HbIe HACTOYHHUKH
MIPOTHBOPEYNHA M TONCKa | MHQOPMAIIMA C | HCTOYHHKOB HUCTOYHUKA vHpOpMaN
JIOCTOBEPHBIX CY>KJIEHUH | LEIbI0 uHpOpManuu | UHPOpMANUU | C LIEJIBI0
BBISIBJICHUSI UX | C Lenblo | ¢ LENbIO | BBISBICHHUS UX
MPOTUBOPEYUIt BBISIBJICHUSI UX | BBISIBJICHUS WX | MPOTHBOPEUU
u [IOMCKA | IPOTUBOPEYMH | IPOTUBOPEUMH | U M IIOUCKA
JIOCTOBEPHBIX u MOUCKa | U MOKCKA | JOCTOBEPHBIX
CyXAeHuil JIOCTOBEPHBIX | JOCTOBEPHBIX | CY>KICHHIA
CY)KJIEHUI CY)KJIEHUI
Na-4yx4 — | He MmoskeT | Jomyckaer Hocrarouno YBepenno
OcylIecTBIsIET  CUHTE3 | OCYLIECTBIISATH OMHUOKH TpH | yCIEeNIHO OCYLIECTBIISIET
nHpOpMAINH, CHHTE3 OCYILIECTBIICH | OCYIIECTBIISICT | CHHTE3
apryMEHTHPOBAHO nHpOpMAaLNH, WU CHHTE3a | CHHTE3 nHpOpMAIHH,
(dbopmMupyeT COOCTBEHHOE | apryMEHTHpPOBa | WHPOpPMAnWH, | WHPOPMALIUH, | apryMEHTHPOB
Cy)KICHHE © OIICHKY, | HO apryMeHTHPOB | apTyMEHTHPOB | aHO
BbIpabaThIBaeT (hopmupoBath AHHOM aHo ¢dbopmupyer
CTpaTeruio AeHCTBUI COOCTBEHHOE dbopmupoBanu | GhopMHpYET COOCTBEHHOE
CyXKIeHue u|u coOCTBEHHOE CyXJAeHUE W
OIICHKY, COOCTBEHHOT'O | CyX/JI€HHE H | OLEHKY,
BBIpa0aThIBATh CYXJEHUSI U | OILICHKY, BbIpabaThIBaCT
CTpaTeTHIO OIICHKH, BEIpAa0AaTBIBACT | CTPATETHIO
IEUCTBUI BEIpabOTKe CTPATErHI0 NEeNCTBUN
CTpaTeruu IEeUCTBUI
IEeUCTBUI
N-5yx.1 — Omnpenenser | He moskeT | Jonmyckaer Hocraroyno YBepenno
BO3MOJKHBIE ONPEIEIIUTh OmHUOKH TpH | yCIEeNIHo onpezenser
MTOCTICICTBUS B | BO3MOJKHBIE OTIpEeNICICHUN | OTIpeleIsieT BO3MO>KHBIE
pe3ynapTaTe pealu3alldu | MOCIEACTBHA B | BOSMOXKHBIX BO3MOXHBIE MOCIIEACTBYSI
BBIOpAaHHOW  CTpaTeTruul | pe3yibTare MOCTEACTBHS B | MOCIEACTBUA B | B pe3yJIbTaTe
JeCTBUM peanmsanuu pe3ynbTare pe3ynbTare peanusanuu
BBIOpaHHON peanuzanuu peanuzanuu BBIOpaHHOMN
CTpaTeruu BbIOpaHHON BbIOpaHHOU CTpaTeruu
JIeHCTBUI CTpaTeruu CTpaTeruu JIeCTBUI
IEeUCTBUI IEeUCTBUI
Kareropus obmenpodeccnoHanbHBIX KOMITIETCHIINH - AHAJIN3 PUCKOB 3I0POBBIO YEIIOBEKA H KHBOTHBIX
HT-1onxs He mo:xer Ioxo Xopowo OT1au4HO
UACHTU(PHUIIIPOBATH ONpEEeIATh onpenenser onpenenser onpezenser
OMAaCHOCTh pYCKa | BOSHUKHOBEHHSI | BOBHHMKHOBEHHU | BOBHUKHOBEHHU | BO3HUKHOBEHU
BO3HUKHOBEHHUS u|u i u | u | u
pacnpocTpaHeHus pacIpocTpaHeH | pacmpocTpaHe | paclpocTpaHe | paclmpocTpaHe
3a00JIeBaHUN Pa3NUYHON | U 3a00JieBaHUHN | HUS HUA HUS
STHOJIOTUH pasTUIHON 3a00eBaHn 3a00eBaHM 3a001eBaHMIA
3THOJIOTUHU pa3Iu4HOM pa3Iu4HOMN pa3nu4HOI
STHOJIOTUHI STHOJIOTUHI JTUOJIOTUHU
HIT-2o11x-6 He mo:ker Jonyckaer Xopoio OT/u4HO
BrisBnsieT BBISIBIISITH OIIMOKM TIpU | BBISIBJISET BBISIBIISIET
OTACHOCTH PUCKA OTIaCHOCTh BBISIBIICHUH OTIaCHOCTh OITaCHOCTh
BO3HUKHOBEHHUS pucka ONAaCHOCTH pucka pucka
pacnpocTpaHeHus BO3HUKHOBEHHUS | pHCKa BO3HUKHOBEHU | BO3HUKHOBEHU
3abosieBaHni pacmpocTpaHeH | BO3HUKHOBEHHU | S s
Pa3IUYHON 3THOJIOTUN usi 3a00NeBaHMiA | 5 pacnpocTpaHe | pachpocTpaHe
pazIU4HON pacmpocTpaHe | Hus HUSA
9TUOJIOTUN HUs 3a0oJeBaHUi 3a0oJeBaHHUN
3a00JIeBaHUI pazIuuHOM pa3IuyHOM
pa3nuIHOi STHOJIOTUHI STHOJIOTUH
STHOJIOTUHI




B pezynbmame oceoenus oucyuniunvl 00y4aromyuiics O0N’CeH.:

3namo:

TEXHUKY 0€30IaCHOCTH pabOoThI B JaOOPATOPUU MUKPOOHOJIOTHH;

Mopdosoruo,  (GU3MOJIOTHIO, TEHETUKY  NpokapuorT  (OaxTtepwuii) U DYKapuoT
(MULIETHANIBHBIC TPUOBI M IPOKAKH);

9KOJIOTUIO MUKPOOPTaHU3MOB;

BIUsIHUE (PAKTOPOB BHEUIHEH Cpe/ibl HA MUKPOOPTraHU3MBI;

IpeBpalleHe MHKpPOOPTraHM3MaMHU COEIMHEHUN yriepojaa, Cepbl, xKeie3a, a3ora,
docdopa;

NATOTEHHbIE MUKPOOPTaHU3MbI U TOKCHHBI, BBI3BIBAIOLINE MTOPYY MULIEBBIX TPOAYKTOB, a
TaK)Ke OTPABJICHUS, TOKCUKOMH(EKINHN U JpyTrue O0JIE3HU KUBOTHBIX;

MUKPOOHOJIOTHI0O KOPMOB, MOJIOKA U MOJIOYHBIX MPOJYKTOB, MsICa, SIHIL;

OCHOBHBIE aHTUOMOTHKH, UX UCIIOJIB30BAHUE B CEIHCKOM XO3SHCTBE;

ydyeHue 00 HH(PEKINNU U UMMYHUTETE.

ymembw:

OpPraHu30BaTh W BECTH HAYYHO-HUCCIICJOBATEIIbCKYIO M IPAKTHUYECKYIO ICSITEIBHOCTh B
1a00paTOpUU MUKPOOHOJIOTHH;

BIIAJICTh TEXHUKOW MUKPOCKOITMPOBAHHS;

OCBOHWTH TEXHUKY IMPHUTOTOBJICHUE KPACOK M MHUTATCIBHBIX CPea ISl KyJIbTUBHPOBAHUS
MUKPOOPTaHU3MOB;

IPaMOTHO KYJIbTUBUPOBATh MUKPOOPTaHWU3MbI B JIA0OPATOPHBIX YCIOBUSX U OOBSICHATH
OMOXMMHUYECKYIO HAITPABICHHOCTH MPOIECCOB, OCYIIECTBISIEMbIX MHKPOOAMHU:

OTIpENIEeTISATh COCTAB U AKTUBHOCTh MUKPOOPTaHU3MOB;

OCBOUTH METOJBI MHKPOOHOJIOTUYECKOTO KOHTPOJS BO3[yXa, BOJbI, MOYBBI, KOPMOB,
3epHa, MOJIOKa, MOJIOYHBIX MPOJYKTOB, Msica U SHUII.

OCBaWBaTh M MIPUMEHSTH B pa00TE METOUKH UCCIIEAOBAHIS MUKPOOPTAaHU3MOB;

BECTH HAOIIOJCHUS W DKCIEPUMEHTAIbHBIE HCCIEOBAaHUS B TOJEBBIX M JA0OPAaTOPHBIX
YCIIOBHSX;

pabotath C nuTepaTypoii W HWHGOPMAIMOHHBIMH CHUCTEMaMH C IIEJIbI0 TONy4YEHHUS
uHpOpMaINH;

cobupars, 00pabaThIBaTh, aHaJM3UPOBATH u MIPEACTABISITh MOJTYYCHHBIC
SKCIIEPUMEHTAIbHBIC JaHHBIE;

- IPUMECHHUTH TEOPETUICCKIE 3HAHMSI HA TIPAKTHKE;

énaoemsp:

- HaBBIKaMU pabOoThI B J1AOOPATOPUN MUKPOOUOIIOTHH;

- OCHOBHBIMH METOJIaMU MUKPOOHOJIOTUYECKUX HCCIIEJOBAHUH.

BJA/IeTh TEXHUKOM oTOopa Mmarepuana s OHMOJOTMYECKOTO U MHKOJIOTHYECKOIo
ucciea0BaHus,

BJIJETh TEXHUKOW MIPUTOTOBJIEHHUS NPENapaToB MUKPOOPTaHU3MOB;

3.1. Marpuuna CcoOTHeCeHHsI TeM/pa3feoB Y4YeOHOH JMCHMILUIMHBI (MOAYJas) M
(popMupyembIx B HUX 001IeNIPO(ecCHOHATBHBIX U NP0 eCcCHOHAIBbHBIX KOMIIETEHIM

O61mee konuy.
Komnerenmun
Tembl, pa3ienbl TUCIUITHHB KOMIIETEHII.
YK-1 |OIIK-6
1. Mopdonorus u (uU3MOIOTUS MUKPOOPraHW3MOB. BrusHue
(akTOpOB BHEIIHEH Ccpeabl Ha Pa3BUTHE MHUKPOOPraHU3MOB HMX + 1
pOJb B KPYrOBOpPOTE OHMOTEHHBIX BEIIECTB. B3aMMOOTHOIICHHS
MHUKPOOPTaHHU3MOB MEX]Ty COOOiA.




2. DKOJIOTHS MHKPOOPTaHU3MOB: MHUKPO(IIOpa MOYBBI, BOJIBI U + 1
BO3/yXa, )KHBOTHOT'O OpTaHU3Ma
3. I'eHeTHKa MHUKpPOOPraHU3MOB M YYeHHE 00 HWH(GEKIHH W + + 5
UMMYHHTETE .
4. CnenuajibHas MHKPOOHOJIOTHS: CBOMCTBA OCHOBHBIX T'PYIII
MUKPOOPTaHW3MOB; BBI3BIBAIOIINX IMOPYY MsCA, MOJOKA W SUII, + + 9
KOJICeBEHHO-MEX080€  Cblpbe A  TaKKe  YYacTBYIOIIMX B
TEXHOJIOTHSX M3TOTOBJICHHSI MOJIOYHBIX IPOJIYKTOB, CHUIIOCA.

Hrtoro 2

4. CTpyKTYypa " cojep:KaHue AUCHUITHHBI (MOTYJINA)
OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABISICT 3 3a4ETHBIC STUHUIIBI,

108 axaz. gacos.

4.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bun zaparni

Bcero aKaJ. 4acoB

ITo ounoit popme [[lo 3a0uHO¥
o0y4deHus cbopme oOyueHus
(4 cemectp) (3 xypc)
OO61mas TpyA0eMKOCTh IUCHHUTUTHHBI 108 108
KonTakTHas pabota oOydaromuxcs ¢ mpernojaBaTesieM, B 32 16
T.4.
AyIUTOpHBIC 3aHATHS, B T.4. 32 16
JIEKIIUU 16 6
JlaboparopHbie pabOTHI 16 10
CamocrosiTenbpHas pabora, B T.4. 76 88
npopaboTka yd4eOHOro Marepuana 10 JUCIUILTHHE 66 64
(KOHCHIEKTOB JIEKLIMH, Y4eOHHMKOB, MaTEpUAIOB CETEBBIX
pecypcoB)
BBINOJIHEHNE KOHTPOJBHON paboThI - 10
MOJITOTOBKA K C1a4e MOJTyJIs 10 10
KoHnTpons - 4
By uToroBoro KOHTpOIIs 3ayer
4.2. Jlekuuu
Ne Paznen mucuuruiveel (Monynsi), TeMbl Jekuuii | OObeM B akaj. yacax | @opmupyemsble
U UX COoflep)KaHue OYHas OYHas KOMTICTCHITUH
bopma bopma
oOydeHus [00ydeHus
1 | Ucropus pa3Butus MukpooOuonorun. CBs3p C 2 0,5 YK-1
JIPYTUMH HayKaM{ CTaHOBIICHUS
2 | Mopdonorus u cucrematrka MUKpoOoB. OOras 4 0,5 YK-1
¢bu3noNorusl W TEHEeTHKa MHKPOOPTaHW3MOB
OpraHu3MamH.
3 | BrnusHue QaxTopoB BHEIIHEH cpeibl Ha pa3BUTHE 2 2 YK-1
MHUKPOOPIaHU3MOB HMX pOJIb B  KPYroBOpOTE
OMOTEHHBIX BEIIIECTB. B3anmooTHOIIeHUS
MHUKPOOPI'aHU3MOB MEX1y COOOi.
4 | Dkonorus  MHUKPOOPTaHHU3MOB:  MHKpodIopa 2 1 YK-1
MOYBBI, BOJIBI 1 BO3AYXAa, XXUBOTHOTO OPTaHM3Ma
5 |T'eHeTuka MHUKpPOOPraHM3MOB M y4yeHHE 00 2 1 YK-1, OIIK-6
MH(QEKINN U UIMMYHHUTETE
6 | CoenmanpHas MUKPOOUOJIOTHS: CBOICTBa 4 1 VYK-1, OIIK-6
OCHOBHBIX rpynn MHKpPOOPTaHU3MOB;
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BBI3BIBAOIIMUX IIOPYYy MsICa,

KO>KEBEHHO-MEXOBOE
y4acTBYIOUINX B

CBIpBE,

MOJIOYHBIX ITPOAYKTOB, CHUJIOCA

MOJIOKaA M AHII,
a TaKXC
TEXHOJIOTUAX  H3TIOTOBJICHUA

Uroro 16 6 3
4.3. JlabopaTopHble padoThI
Ne | HaummenoBanue 3ansiTus | OObeMm B akan. gacax | JJabopaTopHoe obopynoBanue | dopmup.
Pa3n. KOMIIETEH
OyHas  BaoyHas
dbopma  (popma
00yueHHs100yUeHHS

1 Mukpockom H  €ro 2 1 Muxkpockomnbl: MBU-3, vamku | YK-1
IpUMEHEHHE TUIst [etpu, MuUKpoOMOIIOT. METIIH,
paccMaTrpuBaHus Habop PEaKTUBOB TUISE
MHUKPOOOB. OKpallMBaHUs

MUKPOOPTraHU3MOB

2 3HAaKOMCTBO c 2 1 IMUKpPOCKOIIHI, tepmocTtart, | YK-1

dbopMaMu MUKPOOOB. cnupToBKH, wyamku [letpu,
MUKpPOOHOJIOT. MEeTIH, Habop
PEaKTUBOB JJIsi OKPAIIMBaHUs
MHKPOOPTaHU3MOB

2 Meroapl CTEpHIIM3AIUH. 2 2 Tepmocrar, aBTOKJIAB, YK-1
[TogroroBka mnocynsl u CYyIIWIbHBIM IIKad, Yalku
MUTATENbHbIX Cpea IS [etpu, nuneTku, KonObI
CTEePIIIN3AINH.

3 Onpenenenue 4 2 MUKpPOCKOTIHI, Becol | YK-1,
MHUKPOOHOTO qucia nabOpaTopHble,  TEPMOCTAT, |  (O[IK-6
MOYBBI W BO3/AyXa aBTOKJIAB, CITUPTOBKH, YAIIKH
(ananus OIIBITOB). [letpu, MukpoOuosIOr. NeTu,
Wnentuduxanus Habop PEaKTUBOB JUISt
MHUKpOOOB. Brinenenue OKpaIlIUBaHUS
O0akTepuii B YHCTYIO MHKPOOPTaHU3MOB, MEpHbIE
KYIBTYpY. MVIAHAPBL, TATIETKA

4 Oxpacka MHKpPOOOB IO 2 2 Mukpockorbl, tepmocTat, | YK-1,
I'pamy. IIpoBepka cnupToBKH, damku Iletpu, | k-6
YHCTOTHI KYJIbTYpBHI. MHUKpPOOHOJIOT. MEeTau, Habop

PEaKTHBOB Il OKpAIIMBAHUS
MHUKPOOPTaHU3MOB

5 Metonpl  B3SITHE U 2 2 MUuKpOCKOIIHI, mwmrtka | YK-1,
MepechlIKa DIEKTPUYECKAs,  TEPMOCTAT, |  OIK-6
MaTOJIOTMYECKOTO aBTOKJIaB, CIIUPTOBKH, YAIIKH
Marepuaita.  Meroasl [lerpu, MukpobuoIOr. NeTiH,
3apaKeHHs Habop PEaKTHBOB st
1a00paTOPHBIX OKpaIIBaHUs
KHBOTHBIX. MHUKPOOPTaHU3MOB, MEpHbIE

UWIHH]IPBI, MUTETKHY,
XUMHUYECKHE PEAKTUBBI

6 Uccnenosanue 2 MUKpPOCKOIIBI, Becel | YK-1,
MUKPO(DIOPHI msica. nabOpaTopHbIe,  TEPMOCTAT, |  (O[IK-6
Uccnenosanue CIIUPTOBKHM, damku Ilerpu,




MHUKPODITIOPHI SHII. MUKPOOHOJIOT. TeT)IH, Habop
PCAKTUBOB [JIA OKpallWBaHUA
MHKPOOPTaHU3MOB, MEpPHBIC
MUJIIMHAPBI, TMIICTKU

Bcero 16 10

4.4. IlpakTnyeckue 3aHATHS He MPEAYyCMOTPEHbI
4.5. CamocrosiTesibHasi padoTa o0y4arouierocs

OObeM B akaz. 4ac,
Pazgen .
e — Ne Bua camocrosiTesibHOI padoThI JR— R
dopma dbopma
o0ydeHus | oOydeHus
[IpopaboTka ydeOHOro Marepuana 10 14
1 UCLUIUINHE (KOHCIIEKTOB JIEKLIMH, 16
Pazpen 1 y4eOHUKOB, MaT€pHAJIOB CETEBBIX PECYPCOB)
2 BrinonHeHue KOHTPOJIBLHOM pabOTHI B} 2
[IpopaboTka ydeOHOrO Marepuana 10 20
1 UCLUIUINHE (KOHCIIEKTOB JIEKLIMH, 20
Paznen 2 y4eOHHMKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
2 BoinosiHeHHEe KOHTPOJIbHOM pabOThI - 4
3 IloaroroBka K caye MOyJst 5 5
[IpopaGoTka yueOHOrO Marepuanga IO 14
Pasnen 3 1 IUCIUIIIINHE (KOHCIIEKTOB JIEKITUH, 15
y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOJIbHOW paboThI 2
[IpopaboTka ydeOHOrO Marepuana 1o 20
1 IUCIUIIIINHE (KOHCIIEKTOB JIEKITUH, 15
Paznen 4 y4eOHUKOB, MaT€PHAJIOB CETEBBIX PECYPCOB)
BrinonHeHue KOHTPOJIbHOM pabOTHI 2
ITonroroBka k ciadue MoyJis 5 5
Wroro: 76 88

[Tepeuens MeTOAMYECKOTO OOECTIEUEeHUs ISl CAaMOCTOSITEIbHON paboThI 10 TUCIMITIIMHE
(MomyIH0):

1. Turtosa JI.B. Meronnueckue yka3aHus AJis IPOBEIECHHS CAMOCTOATENbHOM paboThI
00yJarOIIUXCS 10 JUCIHUTLUIHNHE: «MUKPOOHOJIOTHS 1 UMMYHOJIOTHST», 2023.

2. Turosa JI.B. YMK]] «Mukpo61onorus 1 UMMYHOJIOTUsD» - MudypHHCK, 2023.

4.6. BblnoJiIHeHNEe KOHTPOJIbHOI padoThbl 00y4YAKIUMUCS 3209HOH (POPMBI

Baxnot ¢Qopmoit camocTosTeNnbHONW pabOThl O0ydYarIIerocsi SBISETCS HAIUCaHUE
MUCbMEHHBIX paboT, B TOM YMCIIe KOHTPOJIBHOM pabOThI 10 TaHHOW AUCIUILIIHHE.

Henu BbImOMHEHUS pabOTHI:

— CHCTeMaTu3alus, 3aKpelyieHue M YriayOJleHHe TeOpeTHYeCKHX 3HaHUM U yMeHui
IPUMEHSATh UX Ul PELICHNs KOHKPETHBIX IPAKTUYECKUX 3a/1a4;

— pa3BUTHE HABBIKOB CAMOCTOATENBHOM HaydyHOW paloThl (IUIAHMPOBAHME M TPOBEICHHE
UCCIIEIOBaHMs, paboTa C HAyyHOW M CIPABOYHON IUTEpaTypoil, HOPMATUBHBIMHU IPABOBBIMU
aKTaMM, UHTEpIpeTalus MOIy4EHHBIX pe3yIbTaToOB, UX MPABHILHOE U3J10KEHHUE U 0(OPMIICHHE).

PaboTa momkHa OTBEYaTh CIEAYIOIUM TPEOOBAHHSIM:

— CaMOCTOSITEJIbHOCTh MCCIIEIOBAHNUS;

— (¢opMHpOBaHHE AaBTOPCKOH MO3UIMM O OCHOBHBIM TEOPETUYECKMM U IPOOJIIEMHBIM
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BOIIPOCAM;

— aHaJIM3 HAYYHOU 1 y4eOHOM TUTepaTypsl [0 TeMe BOMPOcCa;

— CBsI3b MPEJMETa C aKTyaJbHBIMU ITPOOJIEMaMU COBPEMEHHON HAyKU U MPAKTUKH;

— JIOTUYHOCTH U3JIOKEHUS, apTyMEHTHPOBAHHOCTH BBIBOJIOB U 0000IIEHUH;

3anaHus B KOHTPOJIBHON pa0oTe HampaBieHbl Ha 3aKperieHHe TEOPETUYECKHX 3HaHUUN
0o0yyJaromerocss M OBJIQJICHUS HABBIKAMU [0 W3YYEHUIO OCHOBHBIX TPYIIN MHUKPOOPTaHU3MOB U
OMOJIOTUYECKHUX MPOIECCOB C UX YUYaCTUEM.

KonrtponbHast paboTa BKIIIOYaeT 5 TEOPETHUECKUX Bompoca. BeiOop BapuaHTa onpeensercs
nocyienHend 1udpoit 3a4eTHON KHIKKH.

[lepeyenb BOMPOCOB MPEACTAaBIECH B METOJUYECKMX YKA3aHUSIX JUIsl  BBINOJTHEHUS
KOHTPOJIbHOHM paboTHI.

4.7. Conep:kaHue pa3aesioB IMCHUILIMHBI
1. Mopdonorus u ¢pusnonoruss MUKpoopranusmMos. Biusinne ¢pakTopoB BHelIHeH cpebl HA
pa3’BUTHE MHMKPOOPraHM3MOB HX POJIb B  KpPYIOBOpOTe¢ OHMOIeHHBIX  BelIeCTB.
B3anMooTHOLIEHNSI MUKPOOPTaHU3MOB MexK1y co00ii.

3HayeHre MUKPOOUOJIOTHN KaK HayKH, CBSI3b C APYyruMH Haykamu. OOmmas U crenuaibHast
MUKpPOOHMOJIOTHS: METUIIMHCKAs, BETEpPHHApHAs, C/X, TEeXHHUYECKas, KocMmuueckas. OTpociu
MUKpPOOMOJIOTUU: OaKTepHOJIOTHS,, MUKOJIOTHUS, BUpycosorus U ap. Ponbs MukpoOuosoruu B
KUBOTHOBOJCTBE. Mopdosorus M CUCTEMaTHKa MHKPOOPTaHM3MOB, TaKCOHOMETPUUYECKUE
kareropuu. CTpoeHue 0akTepuil, BUPYCOB, MUKOIIa3MOB, T'PUOOB.

Xumuyeckuit cocraB MukpoOoB. [luranme mukpoOoB. Jlpixanue MukpoOoB. [luranue
cpenbl. PasMHOXXEHHME MHUKpOOpPraHM3MOB B OKpyxawuieil cpene. DepMeHTH, UX pPOJb B
IpEBpAIllEHUH BELIECTB MUKpoopranuzMamu. OO6pa3zoBaHue MUKpPOOaMU MUTMEHTOB, TOKCHHOB,
apOMAaTHYECKUX U APYTHX BEIECTB.

KauecTBeHHOE M KOJIMYECTBEHHOE COJAEpP’KaHWE OPraHMYECKHUX, MUHEPAJIbHBIX BEIIECTB
B MUKpoOax. CriocOOHOCTh K CaMOCTOATENbHOMY OMocuHTe3y. DepMeHThl MUKPOOPTaHU3MOB.

[Ilutanue MukpoopraHu3mMoB. MexaHusM u crnocoObl nutanus. Knaccuduxanus
MHUKpPOOPTraHU3MOB MO croco0y nutanus. MIcTOUYHUKH yriiepoja, a30Ta, U APYTrUX 3JE€MEHTOB
JUI pa3HBIX TPYyNN MUKPOOPraHu3MoB. Vcrmonp3oBaHHE OpPraHMYECKUX M MUHEPAIbHBIX
COEIMHEHMH YIIIepO/ia B KAYECTBE UCTOYHUKOB IMUTAHMUS.

Poct, pazmHoOxeHHe Mukpoopranu3zMoB. CrocoObl pa3MHOXKEHHUS: Oecrojioe, IMOJOBOE.
CKOpOCTh pa3MHOXKEHHUS. YCIOBHS M JKU3HEAEATEIBHOCTH U METOAbl KYJIbTUBUPOBAHUSA B
€CTECTBEHHBIX, JIabopaTOpHBIX YycloBUAX. lluTarenapHble cpeapl, HX KiIaccUUKaLus.
OO6pa3oBaHue MUKPOOpPraHM3MaMHM TOKCHMHOB, MUTMEHTOB, BUTAMHHOB U Jp. OMOJOTHYECKH
AKTUBHBIX BEIIECTB.

VYcnoBus BHEMIHEH Cpenabl, OKa3bIBAIOLIME BIWSHUE Ha JKU3HEAEATEIbHOCTH
MHKPOOpPTaHU3MOB. dusunyeckue, XUMHYECKUE u OuoJoTHYeCcKUe dakTopsl
(B3aMMOOTHOIICHHSI MEXIY MHUKPOOPTraHM3MaMHU: CHMOMO03, METa0M03, CaTeyIN3M, CHHEPTU3M,
AHTaroHU3M, KOMMEHCAJIN3M, [Tapa3uTU3M).

XeMOJIUTO- U XeMOOpPranoTpodsl. VCTOYHMKM »HHEPrMHM U  INPUPOJA YCBOSEMOTO
BelecTBa. AHA - W KaTaboiau3M. ODHepreTuueckuil oOOMeH y MUKpPOOpPraHu3MoB. bpokeHue kak
Croco0 TMOJy4YeHHUs HPHEPrUM B aAHA’POOHBIX YCIOBHUSAX. AHA’pOOHOE JbIXaHUE. XUMHU3M
aHa’pOOHOTO JBIXaHUS C UCIIOJIB30BAHUEM COEIMHEHUI KUCIOpOa.

®oTo- 1 OMOCHHTE3 yriepojocoAepkalmux coequHeHuil. [IpeBpaieHue yrieBoJoB B
aHa’pOOHBIX YCIOBUSX.

CnuprtoBoe Opoxenue. Mcmomb3oBaHWe APOXKIKEH ST MPOU3BOACTBA CIUPTOB, B
XJIe0OMeKapHOM  TPOM3BOJCTBE, JJS  JPOXIKEBAHUS  KOPMOB.  YCIOBUS  OpOXKEHUS.
MonouHnokucnoe Opoxxkenue. IlomydeHne MOJOYHOW KHCIOTHI, JIU3WHA, MCIOJb30BAHUE ATHUX
BEILECTB I KOHCEPBUPOBAHMS OBOIIECH, KOPMOB, M3TOTOBJICHMS auugopminHa, kedhupa u
T.J.

[IponmmonoBo-kucinoe Opoxenue. Vcrnonb3oBaHue A MONYYEHHUS] CHIPOB, BUTAMHHOB.
MacnsHokucinoe, anero0yruioBoe OpoxeHus. Poinp B mpupone, KOpMONPOU3BOICTBE.
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[TexTuHOBOE OpOXKeHUE. Vcronp30BaHUE TEKTHHA3 B HAPOJHOM XO035HCTBE.

AHa’poOHOe paspyllieHHue KieTdyaTku. McXoaHble U KOHEYHbIE MPOIYKThl OPOXKEHHUS.
Bo30yauTenu u ux poib B NPUPOJE, B POILECCE MUIEBAPCHUS )KUBOTHBIX.

[IpeBpaiieHue yrieBooB B a3pOOHBIX YCIOBUSX.

VkcycHokucioe OpoxeHue. OOpa3oBaHHME YKCYCHOW KHCIOTBI NpPU OKUCICHHUH
THIIOBOrO cnuprta. l[lodydeHue yKCyCHOH, IIaBENEBOW M JAp. KHCIOT IIyTeM MHKPOOHOTO
cuHTe3a. [IpakThueckoe HCIOAB30BaHME MMKPOOPraHU3MOB [Jis MOJy4eHHs Oenaka HX
OTXOJIOB PAaCTEHUEBOJCTBA, >XMBOTHOBOACTBA. MUKpPOOMOIOTHUECKHE OCHOBBI 3aIUTHI
OKpY’KaloIllel cpe/ibl OT 3arpsi3HEHMSL.

AmMmoHu(uKkanus (THUCHHE) a30TOCOAEpKAIIUX OPraHWYECKHX COeAMHEHUH (OenKoB,
AMUHOKHCIIOT, HYKJIEHHOBBIX KHCJIOT, MOYEBHMHBI, MOYEBOW, T'MIIIIYPOBOM KHUCJIOT). 3HAUECHHE
npolecca B HapoOJAHOM XO35IMCTBE, IPUPOJIE, XPAHEHUHU HABO3A.

Hutpuduxanus. M30b1TOUHBII BBIHOC HUTPUTOB, HUTPATOB PACTEHUSIMHM, HAKOIIJICHUE B
IPOJYKTax >XUBOTHOBOACTBA. CrHocoObl peryiupoBaHMsl Ipolecca, ero 3HaueHue. llpsmas,
KOCBEHHAsl ICHUTPUPHUKALMSL.

Azorodukcanus. [lomydeHne  BBICOKOOENKOBBIX KOPMOB IPH  HCIOJIb30BAHHUH
a30TO()UKCATOPOB.

[TpeBpamenue coenuHeHUH Gocdopa.

[TpeBpamienue coenrHeHuil ceppl. BoccTaHoBieHHE cepoBOAOpOia B cepy, oOpa3zoBaHUe
CEpPHHUCTOW, CEpHOW KHUCIOT MPU YYaCTMM MHMKPOOPraHU3MOB. 3HAU€HUE ATUX IPOIECCOB B
IpUpOJIe, BIUSHUE HA MUKPOKJIMMAT )KMBOTHOBOIYECKUX TTOMELICHHH.

[IpeBparienue coeIMHEHUH Kele3a.

buorexHuueckue MeTOAbl IPUTOTOBJIEHUS U XPAHEHUS PACTUTEIBHBIX KOPMOB.
OnudutHas MUKpodIOpa pacTeHui, ee KaueCTBEHHBIH COCTaB MO (U3UOJOTHYECKUM I'pyHIam:
a) MOJIOYHOKHCJION, 0) THUJIOCTHOM, B) MaciIsIHO-KUCJION, I') TPUOHOM.

MukpoOuronoruuyeckue mpolecchl MpU MPUTOTOBIEHUH OOBIKHOBEHHOr0, Oyporo ceHa
METOJOM AaKTHBHOI'O BEHTWJIMPOBAaHMS €ro. TepmoreHes, BblJIEJI€HHE METaHa, BO3MOXHOCTb
camoBo3ropanusi ceHa. CeHax, yCJIOBHUS NPUTOTOBJICHUS, TUHAMHK; MUKPOOMOIOTHMYECKUX U
OMOXMMHUYECKUX IpoleccoB mnpu ceHaxupoBaHuu. Cuinoc. Cuiocyemble, HECUIIOCYEMbIE
KynbTypbl. CaxapHblii MuHUMYM. JluHaMMKa MHUKPOOMOJOTHYECKUX TMPOIECCOB IMpHU
XOJIOJJHOM, Trops4eM crnocobax cunocoBaHus. [IpumMeHeHHEe 3aKBAaCOK U XMMHUUYECKUX
KOHCEpPBAHTOB Ui IOJIY4EHHs] KadeCTBEHHOTO cuiioca. lIoBBIIIEHME NUTATEIBHOCTH KOpMa
crioco0OM JIpOKKEBaHHS.

MukpoOHbIi  O€JIOK - OCHOBHOE ChIpb€ B OHOTEXHOJOrMM Oenka. 3HauyeHHe
OMOTEXHOJIOTUH B MOJYYEHUH aMUHOKHUCIIOT, (DEpMEHTOB, BATAMUHOB.

Pa3znoxeHne MUKpoOpraHM3MaMH KJI€TYaTKH, A30TUCTBIX U IPYTUX COEAMHEHUN HaBO3a.

2. JDK0JIOTMS MHUKPOOPraHM3MOB: MHUKpPOGUIopa No4YBbl, BOALI M BO31yXa, KUBOTHOIO
opraHm3ma

B3auMocBsi3b MHUKpPOOpPraHuU3MOB €O cpenoil oOuTtaHusg. UYMCIeHHOCTh M pa3zHooOpaszue
MHUKpPOOPTraHU3MOB B 3KOCUcCTeMaX. buoneno3 u mapasurtoneHos. OOpa3oBaHUE PE3UCTEHTHBIX
CBOMCTB MHKPOOOB K (haKTOpaM BHEIIHEH CpeJibl.

Muxkpoduiopa moussl. KosndecTBeHHBIH U BUIOBOW COCTAaB MUKPOOPTAaHU3MOB B MOUBAX
pa3MyYHbIX THUNOB. BnusHue ¢uznueckux, XUMHUYECKHX, OMOJIOTMYECKUX (PAKTOPOB BHELIHEH
cpenbl Ha IMOYBEHHOe MHUKpo HaceneHue. [louBa - cpena oOuTaHMs Ui MATOTEHHBIX
MUKpPOOpPraHu3MoB. MeToAbl HM3y4eHHS COCTaBa M UHCIEHHOCTH MOYBEHHONW MHUKPOQIOPHI.
Muxkpodnopa Boabl. BogHbIe 5KOCHCTEMBI - OKEaHbl, MOPs, 03€pa, MPYAbI, IPOTOYHBIE BOJOCMBI
U JIp. 3aBUCUMOCTb BHJOBOTO M KOJHMYECTBEHHOI'O COCTaBa MHUKPOQIIOpPHl OT TUIA BOJOEMA,
AQHTPOIIOTEHHBIX (PAKTOPOB.

CaHuTapHble NOKa3aTelM BOABI: KOJIM - TUTP, MHUKPOOHOE 4YHCIO, KOJIMHMHJIEKC,
Ouosjoruuyeckoe morpebieHue kuciaopona. Boma - cpema obutanus U (QaxkTop mnepemauu
MaTOreHHOW MHKpPOGIOopbl. MeTOonbl CaHUTApHOW OIEHKH BOJAbl. CaMOOYHIIEHHUE BOJIBI.
buonornueckas 04MCTKa CTOYHBIX BOJ.



Muxkpoduiopa Bo3ayxa. Y cIOBUS 3arps3HEHHs BO3JyXa MUKpoOamMH, COXpaHEHHE HUX
KHU3HECHOCOOHOCTH B HeM. A3p030JbHAas Iepepadya NaTOT€HHBIX MUKPOOPTraHU3MOB.
Meronpl uccneAoBaHHS ~MUKPO(IOpBl BO3AyXa, CaHUTapHas OLEHKAa €ero, CHocoObl
IpelynpexaeHuss 00CEMEHEHHOCTH.

Mukpodnopa KHUBOTHOTO opranusma. [loHsTHE 0 MUKPOOOLHMIHOM M MHUKPOOOCTATUYECKOM
BO3JIEHCTBUU BHEIIHUX (akTopoB. [loHsATHE 00 acenTuKe, aHTUCENTUKU U 1€3UHPEKLIUH.

HeiictBue pusmuecknx (HakTOpoB HA MUKPOOPTAHU3MBL. Y CTOWYMBOCTD K BO3/CHCTBHUIO
BHEIIHHUX ()aKTOPOB CIIOPOBBIX U HECIIOPOBBIX MUKPOOOB.

3. 'eHeTMKAa MHKPOOPTraHU3MOB U y4eHHe 00 HH(EKIUN 1 HMMYHUTETE

HacnencTtBeHHOCTs  MUKpoOpraHum3moB. OpraHuzanus TEHETHYECKOrO  almapara.
['enernyeckass W (EHOTHNHMYECKAs M3MEHYMBOCTh MHMKPOOPraHM3MOB. Myramus U HX
pa3HOBUIHOCTH. MyTtareHHble (GakTopbl. Posib HacieACTBEHHOCTH W M3MEHYMBOCTU B JKU3HU
MUKPOOPraHW3MOB M IPUCIOCOOJIEHUH K  HM3MEHSIOIIMMCS YCIOBHUSM  CpeIbl OOUTaHUS.
I'ennass uHXeHepus. MeToasl: cenekuuu MuUKpoOoB. Ilomyuenue 1eHHBIX (opm
MUKPOOPTaHU3MOB JUISi MPOMBIIUICHHOCTH M CEJIBCKOr0 XO03siicTBa. BnmsHue ¢daxTopos
BHEIIHEH Cpe/ibl HA MUKPOOPTIaHU3MBI.

Ponb MUKpoGOB B BOBHMKHOBEHUU M pa3BUTUH UH(pekunu. [1aToreHHOCTh, BUPYJIEHTHOCTD,
TOKCHUYHOCTb MHUKpOOpraHu3MoB.  CrnocoObl CHUXEHUS U YCHJIEHUS BHUPYJIEHTHOCTH.
[IpakTuyeckoe 3naueHnue pabdot JI. Ilactepa u np. ydensix. Bopora nundexuuu. Junamuka
MHCIEKIMOHHOTO npouecca. O0mue mepsl npoduinaktuku. UMMyHHas cucrema. MMMyHHTET
KaK cUcTeMa MOJJEpPKKH OMOJIOTrMYEeCKON MHIMBUAYaIbHOCTH OpraHM3Ma, 3alUThl €r0 OT
BHEJPEHUs 4yXKepoJHbIX BeulecTB. Hecnenuduueckue u crnenupuyeckue CUCTEMBbl 3alllUThI
FEHETUYECKOTO IIOCTOSHCTBA OpraHuU3Ma >KUBOTHBIX. AHTUIE€HBl M HMX CBOICTBa, poOJb B
BbIpabOTKE UMMYHHUTETa. B3anuMoielicTBie ¢ aHTUTENaMU.

4. CpenmanbHass MHKPOOMOJIOTHSI: CBOHCTBAa OCHOBHBIX TIpPyNll MHMKPOOPraHU3MOB;
BbI3bIBAIOIIUX MOPYYy MscCa, MOJIOKA H SIHL, KOKCBCHHO-MEX0BOE ChIpbe a TaKikKe
Y4YaCTBYIOIIHMX B TEXHOJOTHAX U3rOTOBJIEHHUS MOJOYHBIX NPOAYKTOB, CHJI0CA.

Msico KMBOTHBIX M NTHIIBI [TOJIydaeMoe Ha MSCOKOMOMHATaXx M MNTUIEKOMOMHATaX, CIOCOOBI
INPOHUKHOBEHUSI B HEro MHUKPOOPraHU3MOB: B pe3yibTaTe pa3/elKu Ty, HapyLIeHUS
YCIOBHUM XpaHEHHsS U KOHCEPBUPOBaHMA. MsACO U MACONPOAYKTHI KaK MUTATENIbHAs cpela i
pa3BUTHs MUKpoopraHu3MoB. CoxpaHEeHHE KadyecTBa Msca M MSCONPOAYKTOB IyTEM IOCOJIa,
3aMOpaXMBAHUA U Ip. BHUAOB KOHCEPBUPOBAHUS.

Bunbl mopum Msca: OCIM3HEHUE, THUECHUE, INUTMEHTALMsA, CBEYCHUE, IIJIECHEBEHUE.
BunoBoit coctaB MUKpPOOPTaHM3MOB, BBI3BIBAIOIIMI MOPYY: T'HUIOCTHBIE, MOJIOYHO U MAaCISHO-
KHCIIbIe OaKTepHH, MIIECHEBbIE I'PUOBI, IPOMKIKH.

Monoko ¥©  MOJIOYHBIE TPOAYKTBI KAk Xopollas NuTaTelbHas cpeaa i
MHUKPOOPraHU3MOB. DBHABI MOJIOYHBIX MHUKPOOPTaHU3MOB: MOJIOYHOKHUCIBIE, TPYIIIbI
KUIIEYHbIEC MMAJIOYKHA, THUJIOCTHBIE W JAp. Buael mopum Mosnoka: mpoKucaHue, NpOropkaHue,
n3MeHeHue 1Bera u T.4. OXJIaxkJIeHHe, MacTepu3amnus MoJIoKa JUIsl COXPAaHEHHUS €r0 B CBEXKEM
BHJIE.

CBexecHeceHHOE SHII0 OT 30POBOM NTHIIBI HE COJNEPKUT MHKPOOOB - OHO CTEPHIIBHO.

Bunpl nopum sun npu xpaHeHMU. MUKpoopraHu3Mbl, BbI3bIBaloIIHMe mopuy suil. CrocoOsl
KOHCEPBALUU SUILI.
Mukpoopranusmsl, pa3BUBalOIIMECs] Ha MOBEPXHOCTH pacTeHuM - snu¢uthl. KauecTBeHHBIH U
KOJINYECTBEHHBIH cocTaB ANU(UTHON Mukpodiaopsl. BiusHue TemmepaTypbl, BIaXHOCTH
cpebl U BUJOBOTO COCTaBa PACTEHUH Ha MUKPOQIOPY KOPMOB. MI3MeHeHus BO BpeMsl 3ar0OTOBKH
U TOCIEAYIOUIEro XpaHeHUs KOpMoB. bypHoe pa3BuTHE THHIOCTHOH MHKPOQIIOPHI,
BBI3BIBAIONIECH MOpPYY KOPMOB MNpU XpaHEHHU KOpMOB. COXpaHEHHE CKOIICHHBIX pPacTCHUU
NyTeM BBICYIIMBAHUSA, CHUJIOCOBAHMS, CEHAXKUPOBAHUSA. MHUKPOOHOIOTHMUECKUE MPOIECCHI,
IIPOUCXOMSIINE TPU CHIIOCOBAHUU, CO3PEBAHUN CEHAXKA, JPOKKEBAHUHN KOPMOB.

[TumeBbie TOKCUKOMH(EKLINNA, pa3BUBAIOLIMECS B pe3yJbTaTe MOMaJaHus BO30yaUTENnei
OT OOJIBHBIX )KUBOTHBIX, JIFOJEH, NTHUILI.
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[MuimeBbIX TOKCMKOMH(EKIMH, BbI3bIBAEMbIC CAJIbMOHEJIAMHU. 3apaXeHHOE MCO
KPYIIHOI'O pOTaToro ckoTa, norpebieHue HHQPUIUPOBAHHOW KOHUHBI, OapaHUHBI, Msica
BBIHY)KJIEHHO 3a0UTHIX )KMBOTHBIX, a TAK)KE MSICO M SHIa NTUL, OOJBHBIX CAJbMOHEIIE3aMHU KaK
UCTOYHUK callbMOHeIe3a y Jojaed. Mosoko OoT OOJBHBIX KOpPOB Kak (akTop Iepeaadu
CaJIbMOHEJJIE30B.

[IumeBble  TOKCHKO3bl. Buapl  MHUKpOOpraHu3MoOB, KOTOpble B  pe3yJbTare
KHU3HEACATEIIbHOCTH HAKAIUIMBAIOT TOKCHHBI. YTOTpEOJIeHnEe B MUILY MPOJYKTOB, COAEPKAIIUX
B 0OJIBIIOM KOJMYECTBE TOKCHUH.
3apaxxenue Jnoned WHQEKIHMOHHBIMU OOJIE3HSMHU: MPH HEMOCPEIACTBEHHOM KOHTAKTE C
OOJBHBIMU JKUBOTHBIMU WJIM MH(ULUPOBAHHBIMU NpoAyKTaMu yoos. KoxxeBeHHO-MeX0oBoE€, Kak
HUCTOYHUK BO3MOXKHOT'O 3apaKCHHUsI CHOUPCKOMU S3BOM.

S. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Bup yueOHoii padoThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
Jlekuun DNEeKTPOHHBIE MaTePUAIIbl, UCIIOIb30BAHNE
MYJIBTUMEINIHBIX CPEICTB, Pa3AaTOUYHbIN MaTepual
JlaboparopHbie pabOTHI [TocTanoBka onbiToB. OOCYXX/I€HHE U aHATIU3

MPEAJIOKCHHBIX BOIIPOCOB UX aYAUTOPHBIX 3aHATHAX,
WHAWBUAYAJIbHBIC TOKJIAAbl, TCCTUPOBAHNC

CamocTosTelIbHbIE pa6OTbI 3aIJ_[I/ITa U NpE3CHTAlUA PE3YJIIbTATOB CAMOCTOATCIIBHOI'O
HUCCICOOBAaHUs Ha 3aHATHUAX

6. @OH/I O1LI€EHOYHBIX CPEeACTB JUCHUILINHBI (MOIYJI51)
6.1. [lacnopT hoHIA OLIEHOYHBIX CPEICTB MO TUCHUNIHHE MUKPOOHOIOTHS U HMMYHOJIOTHSI

Ne Kox koHTpO OneHoYHOe CPesICTBO
Kontponupyemsie paszensl (TEMbI) o
/i - mupyemoit HANMEHOBAHUE | KOJI-
JVCIIATUTHHBI
KOMIIETEHINH BO

1 | Mopdonorus u puznonorus TectoBbie 3ananus | 20
MHUKpPOOPTraHu3MoB. BnusiHue daxkTopos Bompocer 3auera | 15
BHEIIIHEH cpeJibl Ha pa3BUTHE VK-1 Pedepar 5
MHUKPOOPTaHU3MOB HX POJIb B KPYTOBOPOTE
OMOTeHHBIX BellecTB. B3anMooTHOIIEHUS
MHUKPOOPTraHU3MOB MEX1y COOOH.

2 | DKosoruss MUKpOOPTaHM3MOB: MHKpoQIiopa TecroBble 3ananus | 20
MOYBBI, BOJBI U BO3/1yXa, )KUBOTHOT'O VK-1 Bonpock! 3auera 6
opraHusma Pedepat 5

3 | 'eneTnka MUKPOOPTaHU3MOB H y4eHHE 00 TecroBbie 3amanus | 40
UHOPEKIUH U UMMYHUTETE YK-1 Bonpocsr 3ayera | 8

Pedepar 5

4 CretnanbHasi MUKPOOHMOJIOTHSI: CBOKCTBA TecroBsle 3amannsa | 100
OCHOBHBIX TPYITIT MEKPOOPTaHH3MOB; Bomnpock! 3aueTta 21
BBI3BIBAIOLINX MOPUY Msica, MOJIOKA U SIII, VK-1, OTTK-6 Pedepar 5
K0’>KEBEHHO-MEXOBOE CHIPhE, a TAKKE
Y4YaCTBYIOIIMX B TEXHOJIOTUSAX U3TOTOBIICHUS
MOJIOYHBIX MTPOAYKTOB, CHIIOCA.

6.2. [lepeuyeHb BOMPOCOB 3a4eTa

1. Mopdonorusa u (pu3noJ0rus MHKPOOPraHu3MoB. Biausinme (GakTopoB BHelIHeH
cpeabl Ha pa3sBUTHE MHUKPOOPraHM3MOB HX POJb B KPYroBopore OHMOIeHHBIX BelIeCTB.
B3anMoOTHOLIEHNSI MUKPOOPTaHU3MOB MexXK1y co00ii.

1 Pois MUKpoOpraHM3MOB B MPUPOJIC U CENBCKOX03HCTBEeHHON TpakTuke YK-1
2 OCOOCHHOCTH CTPOCHUS M Pa3MHOXKEHHS MHUKPOMHIIETOB. VX 3HaueHue B MpUpOJE U
HapoHOM xo3siiicTBe. YK-1

11



P OO0 ~NO O1 bW

0
11

12
13
14
15

o 01 b

AW NP

~

Hpoxxu, cTpoeHue, pa3MHOKEHUE, 3HaYeHUE B HapoJHOM Xo3siicTBe YK-1
bakrepun, popmbr 6akTepuii. CTpoeHune, oCHOBHBIC cBolicTBa. YK-1
Xapakrtepuctuka otaena Firmicutes. 3HaueHre 0CHOBHBIX mpeacTaButesnei YK-1
Xapakrepuctuka otaena Gracilicutes. 3naueHue ocHOBHBIX mpeacTaBureneid YK-1
Xapakrepuctuka otaenaa Tenericutes. 3HaueHue OCHOBHBIX npeactaButencii YK-1
Xapakrepuctuka otaeaa Mendosicutes. 3HaueHre OCHOBHBIX mpeacTaBurenei YK-1
MexaHu3Mbl TOCTYIUICHNS TUTATEIBHBIX BEIIECTB B MUKPOOHYIO KiIeTKy. YK-1
Knaccudukanus MUKpoopraHuzMoB 1o criocodam nuranus. YK-1
®otoaBToTpodbl 1 XeMoaBTOTpo(dbl. OcHOBHBIE TpeAcTaBuTenu. Mx Mmopdonornyeckue
u pusnosiornueckue ocooeHnoctu. YK-1
Crpoenue n MexaHu3M JeictBus pepmeHToB. CBoiicTBa pepmerToB. YK-1
AspoOHoe apixanne. XuMu3M. DHepreTuueckuit Beixoa YK-1
AHa’poOHOE AbIXaHne. XUMU3M. JHepreTudeckuii Berxo YK-1
CrniocoObI MoTy4eHUs SHEPTUH IS )KU3HEIeATEeTbHOCTH MUKpooprann3mMoB YK-1
2.9K0/10rusl MHUKPOOPIraHM3MOB: MHMKPO(Iopa MO4YBbI, BOAbI U BO31yXa, ’KHBOTHOI'O
opranuszma
CaHuTapHble MMOKa3aTeINU BOJBI: KOJU - TUTP, MUKPOOHOE UMCIIO, KOJIUMHJEKC.
YK-1
MeTtonbl HccneoBaHus MUKPO(IIOPHI BO3AyXa, CAHUTApHAs OIEHKAa. AdPO30JbHAA
nepenavya maTOreHHBIX MHKpoopranusmoB. YK-1
BnusiHue temmnepaTypsl, BIaXXHOCTH M Pa3jIMYHbIX KOHIEHTpALU coyieil Ha pa3BUTHE
MHUKpoOoB. YK-1
BnusiHue kuciaopoa Ha )KU3HEAEATEIbHOCTh MUKpoOOB. YK-1
XuMuyeckue GpakTopbl, BIUSIONIUE HA KUZHEIEATENIbHOCTh MUKPOOOB. YK-1
Cumbmo03, metabros. CymHocTh 3Tux oTHomeHni. YK-1

3. I'eneruka MHUKPOOPTaHU3MOB U YYCHUE 00 l/lH(l)eKlII/[I/l U UMMYHUTETE.

Opranu3anys reHeTHYeCcKOoro anmnapara npokapuoT U akapuor, sykapuot. YK-1, OIIK-6
MyTtauuu, ux pazHoBuIHOCTH. MyTtarenHsle ¢paktopsl. YK-1, OITK-6

deHoTUNIMYECKAs U3MEHUNBOCTh MUKpoopranu3zMoB. YK-1, OIIK-6
Nupekunsa. dakropsl criocoOCTBYONUE pa3BUTHIO MH(EKIMOHHOTrO mporecca. YK-1,
OIIK-6

Ponb JXKMBOTHOTO W YCIIOBMM Cpefbl B BO3HMKHOBEHHHM U Pa3BUTHM HH(EKIIMOHHOTIO
nporiecca.

Yro Takoe UMMYHHUTET y >KMBOTHBIX U KakoBbl ero Bujbl. YK-1, OIIK-6

HNmmyHomnpodmnaktuka u mmmyHotepanus. YK-1, OITK-6

AHTHTeHBl M HX CBOHCTBa, pOJIb B BbIpaOOTKE HMMMYyHHTETa. B3aumopeicTtBue c
agturenamu. YK-1, OITK-6

4. CneumajibHaAsE MHMKPOOHMOJIOTHSI: CBOWCTBA OCHOBHBIX TIpPyHll MHMKPOOPraHU3MOB;

BbI3bIBAIOIIIUX MMOPYY MsCa, MOJOKaA H HAHUHI, KOXKECBCHHO-MEX0OBOC€ CbIpb€, a TaKiKe
Y4acCcTBYIOIIIUX B TCXHOJIOTIUAX U3TOTOBJICHUA MOJIOYHBIX ITPOAYKTOB, CHJI0CA.

1.

2.

MonouHokuciaoe OpoxkeHne. Xumu3M. Mopdosorndeckue u GuU3HOIOTHIECKHE 0COOEHHOCTH
Bo30ynuteneit YK-1, OITK-6

CuitocoBaHue U CEHAKHPOBAHHE KOPMOB — KaK MPHUEMbl KOHCEPBHUPOBAHHMSI, OCHOBAHHBIC Ha
MOJIOUHOKHUCIOM OposkeHuu. Metozsl perynupoBanus. YK-1, OITK-6

MacnsHokucimoe OpokeHne. XapakTepHble 0COOEHHOCTH M CBOMcTBa Bo3Oyautenei. YK-1,
OIIK-6

Cunoc. Cunocyemble, HecwiocyeMmble KylnbTypbl. CaxapHbli MUHHMYM. JlMHaMuka
MHKPOOUOJOTUYECKUX  MPOIMECCOB MPU  XOJOJHOM, TOps4YeM  crmocobax
cunocosanusa. YK-1, OITIK-6

HpI/IMeHCHI/Ie 3aKBACOK M XHUMHUYCCKHX KOHCCPBAHTOB [JIsI TOJYUYCHHA KAUCCTBCHHOTO
cuioca. YK-1, OITIK-6
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10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

[ToBpllIEeHHE MUTATENBHOCTH KOpMa CHocoboM ApoxokeBaHus. KoOHTpoiib 3a pocToM U
pasmuoxenuem apoxokeit. YK-1, OIIK-6

MukpoOuonornyeckue MpoLecChl MPU MPUTOTOBICHUU OOBIKHOBEHHOr0, Oyporo ceHa
METOJIOM aKTUBHOTO BeHTHiHMpoBaHus ero. YK-1, OITK-6

Mo710KO ¥ UCTOYHHUKH €ro 3arpsisHeHus. JluHamMmmka MUKpOOHOJIOTHYECKUX MPOILIECCOB B
MoJjoke npu ero xpanenuu. YK-1, OITK-6

MukpoOuonaoruuekrue NpoLecchl Npu XpaHeHUH Maclia U ChIPOB U UX MOPOKHU.
a. YK-1, OIIK-6

OCHOBHBIE TIPEJICTABUTEIM MUKPOOPTAaHU3MOB MTOBEPXHOCTH xKUBOTHOTO. YK-1, OIIK-6

MHTOKCHKO3BI - KOPMOBBIE OTpaBiieHust xKUBOTHBIX. YK-1, OIIK-6

Msico kak BO3MOXKHBIM HCTOYHUK MH(pekuu. KoHcepBupoBanue msica Cymkor. XUMHUYECKHE
cnioco6b! koHcepBupoBanms. YK-1, OITK-6

DHaoreHHoe (MPUKU3HEHHOE) U IK30reHHOe oOceMeHenne Msica mukpodamu. YK-1, OIIK-6

[Topoku msica, BbI3piBaeMble MUKpoopranuzMamu. YK-1, OITK-6

WNudexkunn, nepegaBaembie 4yepe3 sio. ['HUEHHE U IUIECHEBEHUE SUIl. XpaHEHHE SUII.
Koncepsuposanue snim. YK-1, OIIK-6

KoskeBeHHO-MEX0BOE ChIPhEe KaK BO3MOKHBIM HcTOYHUK nHpeknn. YK-1, OITK-6

KoncepBupoBanue koxxeBeHHOTO chipbst. YK-1, OITK-6

MukpoOuosorust HaBo3a. XpaHeHue HaBo3a rmoj ckotom YK-1, OITK-6

[TuneBble TOKCHKOMH(EKITUN B 3aKOHOMEPHOCTH UX pacripoctpanenus. YK-1, OITK-6

Kumeunsie nundexnun. Xapakrepuctuka Bo3oyaureneid. [Ipodpunakruka. YK-1, OITK-6

Buabr MuUKpoOpraHM3MOB, KOTOpBIE B pe3yibTaTe >KU3HEICSITEIbHOCTH HAKAIUIUBAIOT
TOKCHUHBI. [TuIIeBbIe TOKCUKO3bI, BHI3BIBAEMbIE MAJIOUYKONW OOTYyNIH3Ma, TOKCUUYECKUMU U
rpubamu, 3HTEPOKCUTE€HHBIMU CTAPUIOKOKKAMH.

6.3. llIkaja o1leHOYHBIX CPEACTB

OreHka 3HaHUH, Kputepun orieHnBaHus
YMEHUI, HABBIKOB

- IITy0OKO€ M CUCTEMaTHYECKOe 3HAHUE BCETO TecroBble 3a1aHUs

TTpoBHHYTHIT MIPOrPaMMHOTO MaTepraia U HOBAIIHA (36-40 6anoB)
JIEKIIMOHHOT'0 Kypca [0 CPaBHEHUIO C yueOHOM Pegepar (8-10
JTUTEPaTypoOii; 0aJIIoB)

(75 -100 baznos) - OTYETIIUBOE U CBOOOJHOE BIIa/IEHUE DK3aMeHaI[MOHHbIE

(3aTTCHOY KOHLENTYaIbHO-TIOHSTUHHBIM aIlapaTom, Borpock (31-50

HAYYHBIM 3bIKOM U TEPMUHOJIOTHEN B 00JIaCTH 0asoB)
MUKpPOOHOJIOTHH;
- 3HaHUE OCHOBHOM JINTEPATYPhl U 3HAKOMCTBO C
JIOTIOJIHUTEIIbHO PEKOMEHI0BAHHOM JINTEPATYPOH; -
YMEHUE BBITOJIHATH MPEYCMOTPEHHBIE
IIpOrpaMMoOi 3aJ1aHus;
- JOTMYECKH KOPPEKTHOE U yOeaUTeIbHOe
M3JI0KCHUE OTBETA.
- 3HaHUE Y3JIOBBIX MPOOIeM MUKPOOUOIOTUH U TecroBble 3a1aHus

Bazossiii (50 -74 UMMYHOJIOTHH ¥ OCHOBHOTO COJICP)KaHHUS (24-35)

Gamia) — JEKLIMOHHOTO Kypca; Pedepar (5- 9

«3AUTECHOY - YMEHHUE T0JIh30BaThCsI KOHIIENTYaJIbHO- OaJIIoB)

MOHATUIHBIM aIllapaToM B MPOLIECCe aHAIN3A DK3aMeHaI[MOHHbIE
OCHOBHBIX TTPOOJIEM MPOTPAMMBI; Bompocs (21-30)
- 3HaHUE BOKHEUIINX pabOT U3 CIIUCKA
PEKOMEH/I0BaHHOH JIUTEPaTyphI;
- YMEHUE BBIIOJIHATH MPEIyCMOTPEHHbIE
MPOrPaMMOM 3aTaHUS;
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- B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCEeTa
TOYHOE M apTYMEHTHPOBAHHOE MU3JI0KEHUE OTBETA.
- (pparmenTapHbIe, IOBEPXHOCTHBIEC 3HAHUS TecToBble 3a1aHUs
TToporoBhiii BOKHEHIIMX pa3/ieiioB MporpaMmsl u cogepxkanust | (15-24 Gama)
JIEKIIMOHHOT'O Kypca MUKPOOHOJIOTHH; Pedepar (5
- 3aTpyIHEHUS C MCIIOIH30BAaHHUEM HAY4HO- 6as1oB)
(35 - 49 Gannos) — MOHATUMHOTO anmnapaTa 1 TEPMUHOJIOTHH Y4eOHOM | DK3aMeHallMOHHBIE
(3AITCHO» JMCILIUIUIMHEL, Bompocsl (15-20)
- HETOJIHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM
JIUTEPaTypou;
- YACTUYHBIE 3aTPYTHEHUS C BBIIIOJIHEHUEM
MPEAYyCMOTPEHHBIX IPOrPaMMON 3aJaHUI;
- CTpeMJICHUE JIOTUYECKU OIPEIEICHHO U
MI0CJIETOBATEIBHO M3JI0KUTH OTBET.
Huzkuit - He3HaHue, 100 OTPhIBOYHOE MpeacTaBieHue 06 | TectoBwie 3amaHus
(1OTIOPOTOBBIIA) y4eOHO-TIPOrPaMMHOM MaTepuale; (menee 15 6aioB)
(KOMIIeTeHIMS HE | - HEYMEHHE BBIMOJIHATH MPEyCMOTPEHHbBIE Pedepar (0-4
chopmupoBaHa) MIpOrpamMMoit 3aaHusl. Oarma)
(menee 35 OK3aMeHaIlNOHHBIE
0aJIoB) — «HE BONIPOCHI  (MeHee
3a4TEHO» 15 6anoB)
Bce KOMIUIGKTBI OIICHOYHBIX CPEICTB  (KOHTPOJIBHO-HU3MEPHUTEIBHBIX MAaTEepPHAIIOB),
HEOOXOMUMBIX JUIS OLEHKM 3HAHWM, YMEHUH, HABHIKOB U (WIM) OMbITA JESATEIbHOCTH,

XapaKTepU3YIOIKe JTarbl (OPMHUPOBAHUS KOMIIETEHIIMHA B TPOLECCE OCBOCHUS JAUCIUTUINHBI
(Monynsi) mOApOoOHO NpeAcTaBieHbl B J0KyMeHTe «DOHJ OLIEHOYHBIX CPEACTB IUCIMILIMHBI
(Momys)».
7. YueOHO-MeTOAMUYEeCKOe U HH(OPMAITHOHHOE O0ecTiedeHne JUCIMTLTUHbI
(MoayJin)
7.1. YueOHas JquTeparypa:
1. Cob6oneBa, O.M. MukpoOUOJIOTHsI U UMMYHOJOTHS: MPAKTUKYM JUIS CTYJIEHTOB HaIlpaBICHUS
noarotoBku 36.03.02 «3ootexuus»: yuedHoe nocodbue /O.M. Cobonera. — Kemepono: Kyzbacckas
I'CXA, 2017. — 226 c. — TekcT: 3neKTpoHHbIN // JIaHb: 3JeKTPOHHO-OMOINOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/143027
2.Emues, B.T. Mukpobuonorus: yueOHHK Ui akageMudeckoro O6akamnaspuata / B. T. Emues, E. H.
Murryctus. — 8-e u3j., ucnp. u gorn. — M.: U3natensctBo FOpaiit, 2017. — 445 c. https://biblio-
online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
3. Emmes, B.T. Cenpckoxo3siiicTBeHHass MUKpoOuosorus: mnpakT. mocooue / B. T. Emues, E. H.
Mumyctun. — M.: U3garensctBo FOpaiit, 2017. — 205 c. — (IlpodeccuonanpHasi mpakTUKa).
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EFIC4EGS
4. Turosa JI.B. YMKJ[ «MukpoOGHoiI0rus 1 MUMMYHOJIOTUs» - MudypHHCK, 2023.
7.2. MeToauyecKkue yKa3aHusi M0 OCBOEHUIO JUCHUILIUHBI
1. Turosa JI.B. MeTtoauueckue ykazanus JJisl IPOBEICHUSI CAMOCTOSITENIbHOM paboThI
o0yyaromuxcs mo JucuuIuimHe: «MHUKpOoOHOIOTHs 1 UMMYHOJIOTHI», 2023.
2. Turosa JI.B. YMK]] «MukpoOHOIOTHS 1 UMMYHOJIOTHS - MuaypuHCK, 2023.

7.3. Undopmanuonnbie u uudpoBbie TEXHOIOTHH (IPOrpaMMHOe odecreyeHme,
COBpeMeHHbIe Npo(eccnoHAIbHbIE 0a3bl JaAHHBIX 1 HH(POPMALIMOHHBIE
CIIPABOYHBIE CUCTEMBI)

YuebHast nucHMIUIMHA (MOJYJb) TpEayCcMaTpPUBAaeT OCBOEHHWE WH(POPMAIIMOHHBIX U
upoBbIX TexHOJorui. Peanusanus nu@poBbIX TEXHOJIOTHNH B 00pa30BaTEIIbHOM IPOCTPAHCTBE
SBIISIETCS OJHOW W3 BAXHEWIIUX Ieneld oOpa3oBaHMs, MJarolleld BO3MOXXHOCTh pPa3BUBAThH
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KOHKYPEHTOCIIOCOOHBIE KayecTBa OO0ydYaroImuxcs Kak OyAymuX BbICOKOKBAIA(DUIIMPOBAHHBIX
CIIeIIAJIICTOB.

[ludpoBbie TEXHOJIOTHMH MNPEIYCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pPEUICHHUS
3a1a4 MPO(ECCHOHAITBHOTO, COIIMAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIOIb30BAaHUEM Pa3IHYHBIX
BUJOB KOMMYHHUKAIIMOHHBIX TeXHOJOTHUH. OcBOeHHE IU(PPOBBIX TEXHOJIOTUH B paMKax TaHHOH
JMCIUIUIMHEL (MOJYJIsl) OPHEHTHPOBAaHO Ha CIOCOOHOCTH 0€30macHO M HauIeXammM o0pazom
NoJy4yarth JOCTYH, YHpPaBIsATb, WHTETPUPOBATh, OOMEHUBATHCS, OICHWBATH M CO3/1aBaTh
UHQOPMAIMIO C TOMOIIBI0 IM(POBBIX YCTPOMCTB M CETEeBBIX TexHosoruid. dopmupoBaHue
U(pPOBON KOMIIETEHTHOCTH MpearnojiaraeT padoTy ¢ JaHHBIMH, BJIaJCHHE MHCTPYMEHTAMH IS
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJINOTEYHASA CUCTEMbI U 0a3bI JaAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciyr ot 10.03.2020 Ne
Ob CVY 437/20/25 (CereBas neKTpoHHas OUOIHOTEKA)

2. DnekTpoHHO-OMOMHOTeYHass cuctema wusaarenscrBa «Jlaub»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHUE YCIYr IO MPEAOCTABJICHHUIO JIOCTYyMa K 3JIEKTPOHHBIM u3nanusam OO0
«M3natenscTBo Jlanby oT 03.04.2023 No 1)

3. DaekTpoHHO-OMOIMOTEYHas cucrema wu3aatenbctBa «Jlamp»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHWE YCIYr IO MPEJOCTABJICHHUIO JIOCTYyNMa K 3JEKTPOHHBIM uznanusm OO0
«M3narenscTBo JIaub» oT 06.04.2023 Ne 2)

4. baza naHHBIX AIEKTPOHHBIX HHPOopManuoHHbIX pecypcoB PI'BHY ITHCXB (morosop mo
o0OecreyeHnu0 J0cTyna K 3JeKTpoHHbIM HHpopmannoHHbiM pecypcam PI'BHY IMHCXbB uepes
tepmuHan ynanennoro goctyna (TY ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DmnektpoHHO-OMOmMoTeyHass  cuctema  «AgriLiby ~ ®T'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHUE HA TpeaocTaBieHue qocTyma oT 13.04.2023 Ne
6/1 k JIuuenznonnomy norosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubnuoreyHas cuctema «HamwmonanpHBIN HHU(POBON pecypc «PykoHT»:
Komnekmun «ba3osrit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (orosop Ha
OKa3aHHue yCIyrT 1o mpenocrasineHuto gocryma oT 04.04.2023 Ne 2702/6m22)

7. 000 «nexrponHoe m3aarenbcto FOPAUTY (https://urait.ru/) (moroBop Ha OKa3aHHe
yCcIOyr TO HpPeJOCTaBIEHUIO JAO0CTyma K oOpaszoBaTtenbHoi muatpopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnexTponHO-OMOMHOTeUHAast cuctemMa «Bepuanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCTOJIb30BaHuE TTpou3BeeHul ot 26.03.2020 Ne 14/20/25)

9. baza mamueix HOB «HamnuonaneHas snekrponHas Oubmmotexa» (https://rusneb.ru/)
(moroBop o nmoakmrodeHnn kK HOb u npenocraBnenun nocrymna k oobexktam HOb ot 01.08.2018 Ne
101/H2b/4712)

10. Cornamenue 0O COTPYAHHYECTBE MO OKa3aHHIO OMOIMOTEYHO-MH(OPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TIOJIb30BaTENIsIM YHHUBEPCHTETAa W3 YHCIa HHBAJIHIOB TI0 3PEHHIO,
CTa0OBUISIINX, HHBATUAOB JIPYTHX KAaTETOPU C OTpaHHMUYEHHBIM JTOCTYNOM K WH(GOpMAIUH, JIUII,
UMEIOUINX TPYAHOCTH ¢ uTeHueM IockorneyatHoro Tekcta TOI'BYK «TamboBckas obmacTHas
yHUBepcalibHass Hay4yHas OuOmmorexka wuM. A.C. [lymxunaa» (https://www.tambovlib.ru)
(cormamenue o corpyaanuectse oT 16.09.2021 Ne 6/H)

7.3.2. UndopManmoHHbIe CIIPABOYHbIE CHCTEMBI

1. CnpaBounas mnpaBoBas cucrema Koncynerant Ilmoc (moroBop mocCTaBKH U
comnpoBOXACHUS dK3eMIUIIpoB cucteM KoncynpranT [Tmoc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnexTpoHHBI nepuoaudeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha yciayru
10 COMPOBOKIACHHIO OT 22.12.2022 Ne 194-01/2023)

7.3.3. CoBpeMeHHBbIe Tpo(deccHOHATIbHbIE 0a3bl TaHHBIX

1. baza nmaHHBIX HOPMATUBHO-TIPABOBBIX aKTOB HWH(OPMAIMOHHO-00pa30BaTEIHHOM

nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
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2. baza pannpix HayuHnoli snexktponnoii Oubmmorexku eLIBRARY.RU — poccuiickuii
MH(POPMALMOHHO-aHAIUTUYECKUH TMopTan B 00JacTH HayKd, TEXHOJOTMH, MEIUIMHBI U
obpazoBanus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTele  naHHble ®enepanbHOil  Ciy’)KObl  TOCYJAapCTBEHHOM CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

7.3.4. JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NIPOrpaMMHOe
olecreuyeHue, B TOM YHCJIE 0Te4eCTBEHHOT0 MPON3BOACTBA

Ne HanmenoBanue Pazpabotunx HoctynHocTh Ccpika Ha PexBu3uThI
I10 (MIeH3HOHHOE, Enuneiii peectp TTOITBEPIKTAIOIIETO
(mpaBoobmamaT cBOOOTHO POCCHITCKHIX JIOKYMEHTa (TIPH HATHIIH)
ellb) pacrpocTpaHsem porpaMm JJist
oe) 9BM u B/l (ipu
HaJINYHN)
1 Microsoft Windows, Microsoft JIueH3noHHOE - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok necTBus:
OeccpodHO
2 AHTUBUpYCHOE AO Jluuensuonnoe | https://reestr.digita CyO0nuIeH3NOHHBIH
MPOTrPaMMHOE «JIabopartopus l.gov.ru/reestr/366 norosop ¢ 000
obecneuenne Kaspersky | Kacmepckoro» 574/?sphrase_id=4 | «CodTtekcy» ot 06.07.2022
Endpoint Security nis (Poccus) 15165 Ne 6/H, cpok neicTBus: ©
Ou3Heca 22.11.2022 mo 22.11.2023
3 MoitOduc 00O «Hossie | Jluumensuonnoe | https://reestr.digita Konrpakt ¢ OO0
CraHapTHBIH - I ER IS l.gov.ru/reestr/301 «PyOukon»
OducHblil maker TEXHOJIOTHI 631/?sphrase_id=2 ot 24.04.2019 Ne
JUTS pabOoTHI C (Poccust) 698444 0364100000819000012
JOKYMEHTaMH ¥ OYTOM CPOK JeHCTBUSL:
(myoffice.ru) GeccpouHo
4 | TIporpammHas cucrema AO Juuensuonnoe | https://reestr.digita | JIuueH3nOHHBII JOTOBOD C
UL OOHAP Y KEHUS «AHTHILIaTHAT l.gov.ru/reestr/303 AO «AHTHIIIarHaT» OT
TEKCTOBBIX » (Poccust) 350/?sphrase_id=2 | 17.04.2023 Ne 6627, cpok
3aUMCTBOBaHHIA B 698186 neiictus: ¢ 17.04.2023
y4eOHBIX M HAYYHBIX mo 16.04.2024
paboTax « AHTHUILIArUAaT
BY3»
(https://docs.antiplagiau
S.ru)
5 Acrobat Reader Adobe Systems CB00OOIHO - -
- IPOCMOTp AOKYMEHTOB pacrnpocTpaHsem
PDF, DjvVU oe
6 Foxit Reader Foxit CBob6oaHO - -
- IIPOCMOTpP JOKYMEHTOB Corporation pacnpocTpaHsieM
PDF, DjvVU oe

7.3.5. Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii 1o mudpoBoi Tpanchopmaruu https://cdto.wiki/

2 .https://studopedia.ru/2_58730 chast--obshchaya-mikrobiologiya-virusologiya-i-
immunologiya.html

3. https://studwood.ru/1592410/meditsina/sovremennaya _mikrobiologiya i _immunologiya

7.3.6. llmdppoBble HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeIbHOM MpoLecce

1. LMS-tnardpopma Moodle
2. Buptyansnas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
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https://ru.wikipedia.org/wiki/Adobe_Systems
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4. Buptyansnas nocka Padlet: https://ru.padlet.com

5. Ob6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
6. Cepsucol onpocos: Suaekc @opmei, MyQuiz

7. Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru
8.

CepBuC CcOBMECTHOM pabOThl Haj TpoekTamMu i  HeOompmux rpynm  Trello
http://www.trello.com

7.3.7. llndpoBbie TEXHOJOTMH, IPUMEHsAEMbIE NPU U3YYEHUH JUCHMILTHHBI

Neo | Iudposbie TeXHOTOTUN Bunpl yue6HO# paboTHI, dopmupyembie NJK
BBITIOJIHSIEMBIE C TIPUMEHEHUEM KOMITETCHIIH
1M(POBON TEXHOJIOTUU
1. | O6naynsie TexHonoruu | Jlekum VK-1 N-2yicq
CamocTtosaTenbpHas pabora
2. | bonbIxe 1aHHBIC Jlexnun VK-1 NI-2yicq
CamocTtosarenbpHas pabora

8. MaTepHa/IbHO-TEXHUYECKO€E o0ecnevyeHue TUCIUIJINHBI (MOYJIs1)
JlabopatopHble pabOThl M JIGKIMH TPOBOIATCA B YYEOHBIX ayauTOpUsAX Kadeapbl
OMOTEXHOJIOTHH, CENEKIIMA U CEMEHOBOJICTBA CEIBCKOXO3SMCTBEHHBIX KYIbTYp,: 2/32, 9/27, 9/29,
OCHAII[CHHBIX MYJIbTUMEAUNHON anmapaTypoi (JEKTPOHHAS J0CKa, HOYTOYK, MPOEKTOpP, IKpaH),
MHUKPOCKOIIaMH, Ta0JIHMLIaMU.

Pabouas mporpamMMa guCHMIUIMHBL «MHKpOOHONOTMS W HMMYHOJIOTHSD)» COCTaBlieHA B
coorBercTBUM ¢ TpeboBanusmMu PI'OC BO no nanpasnenuto nmoarotoBku 36.03.02 3ootexHus,
[Tpoduns MPOJYKTUBHOE >KMBOTHOBOJCTBO  YTBEPXACHHOIO TMpHUKa3oM MHHHCTEpPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu Ne 972 ot 12.09. 2017

ABTOD: IOLIEHT, KaHJ. C-X. HAyK o il Turosa JI.B.
Peniensent: noneHt kadeapsl OHOIOTUN U XUMUU Ky3nenosa P.B..

[Iporpamma paccMoTpeHa Ha 3acelaHMM Kadeapbl OHWOTEXHOJOTHMH, CEJeKIHH U
CEMEHOBOJICTBA CEITLCKOXO3SIMCTBEHHBIX KYJIBTYp MPOTOKOI Ne 7 ot «9» ampens 2019 r.

ITporpamma paccMOTpeHa Ha 3acelaHuu yueOHO-MeToanyeckoi komuccuu [1mon0oBomiHoro
nHctutyTta M. M.B. Muaypuna Muaypunckoro 'AY npotokon Ne 9 ot «22» anpens 2019r.

[Iporpamma yTBepsKIeHa perieHueM Y 4eOGHO-MEeTOAMYECKOT0 COBETa YHUBEPCUTETA
poTokoa Ne 8 ot «25» anpens 2019 r.

[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[IporpaMmma paccmoTpeHa Ha 3acefaHuu KadeApbl OWOTEXHOJIOTUM, CENEKIMH |
CEMEHOBOJICTBA CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp MPOTOKOI Ne 6 oT «12» mapta 2020 1.

[TporpaMma paccMOTpeHa Ha 3aCeTaHUU Y4eOHO-METOINYecKOoi koMuccuu [110100BOIITHOTO
uactutyta um. M.B. Muuypruna Muuypunckoro I'AY nporokos Ne 9 ot «20» anpesns 2020r.

[IporpamMma yTBepXkAe€HA  pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHHBEPCUTETA
poTokoa Ne 8 ot «23» anpesnst 2020 r.

[Tporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
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[IporpamMmma paccmoTpeHa Ha 3acelaHud Kadeapsl OWOTEXHOJIOTHIA, CENEeKIUH U
CEMEHOBOJICTBA CEIIHCKOX03SHUCTBEHHBIX KYJIbTYpP MpoToKos Ne 8 ot «05» anpenst 2021 r.

[Tporpamma paccMOTpeHa Ha 3aceaHnu y4eOHO-MeToAnYeCKor Komuccuu [1moqooBoutHoro
uHctutyTta uM. U.B. Muaypuna Muaypunckoro 'AY nmpotokon Ne 9 ot «19» anpens 2021r.

[Iporpamma yTBep)KIeHAa  pelieHueM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCUTETa
npotokoi Ne 8 ot «22» anpens 2021 .

[Iporpamma nepepaboTaHa U JA0MOIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OWOTEXHOJOTMH, CEJeKIUH H
CEMEHOBO/ICTBA CEIBCKOX03UCTBEHHBIX KYJIbTYpP IpoTokoa Ne 10 ot «15» utons 2021 r.

[Tporpamma paccMoTpeHa Ha 3aceaHuu y4eOHO-MeTOAnYeCKor Komuccuu [1momooBomuHoro
uHctutyta uM. U.B. Muaypuna Muaypunckoro 'AY nporokon Ne 11 ot «21» urons 2021r.

[Iporpamma yTBepkIeHAa  pemieHHeM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 10 ot «24» urons 2021 r.

IIporpamma nepepaboTtaHa 1 A0Ho0JIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHWHM KadeIpbl CagoBOJACTBA, OHOTEXHOJOTHH H
CEJIEKLIMH CEIbCKOXO03SIMCTBEHHBIX KyJIbTYp NMpoTokoa Ne 9 ot «18» ampens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceqaHnu y4eOHO-MeToAnYeCKor Komuccuu [1moqooBontHoro
uHctutyTa M. M.B. Muuyprnna Muaypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.

[IporpamMma yTBepxkaeHa  pelleHHeM YueOHO-METOJMYECKOT0 COBETa YHHMBEpPCUTETa
npotokoia Ne 8 ot «21» anpens 2022 r.

ITporpamma nepepaboTtaHa 1 10Mo0JIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

IIporpamma paccMOTpeHa Ha 3acefaHuu KageApbl CaJOBOJICTBA, OUOTEXHOJIOTMH H
CEJIEKLIUHU CEJTbCKOXO3SIMCTBEHHBIX KYIBTYp MpoTokod Ne 11 ot «13» uronst 2023 .

IIporpamma paccMOTpeHa Ha 3aceJaHMM Y4eOHO-METOJMYECKOM KOMHUCCHUM WHCTHUTYTa
(byHaaMEHTAIBHBIX U MPUKIATHBIX arpobrnorexHosnoruit um. M.B. Muuypuna Muuypunckoro 'AY
npotokoi Ne 11 ot «19» utonst 2023 r.

[Iporpamma yTBepXaeHa pelieHHeM YueOHO-METOJIMYEeCKOTO COBEeTa YHHBEpPCUTETa
npotokoi Ne 10 ot «22» utonst 2023 r.
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