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1. lean ocBoeHNsl AUCHUILINHBI (MOLYJIs1)

LensiMu OCBOEHUSI TUCLMIUIMHBI (MOAYINS) ABISAIOTCS (OPMUPOBAHHE y OOYUYaIOIIUXCS
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

NpPOJAYKTOB, CHJIOCAa, OOBEKTOB BHEIIHEW Cpeabl, O3HAKOMUTh C  BO3OYIUTEISIMU
AHTPOIO30UTHBIX WH(EKITUMH.
3amaun:

B 3amaunm pucnuniuuHel «MHUKpOOMOJIOTMM M HWMMYHOJIOTMH)» BXOJAMUT H3yde€HUE
IPUHLUIIOB TAKCOHOMUM, MOPGONOruM U (GU3HOIOTUU MUKpoopraHusmoB. Mx poas B
KpyroBopoTe OWOTEHHBIX BEIIECTB, BIUSAHUE (DAKTOPOB BHEIIHEW Cpeabl Ha pa3BUTHE
MHUKPOOPraHU3MOB; IIPENOJaBAHUE MUKPOOMOJOTUHM MHUKPOOPTraHU3MOB; MUKPOQIIOPHI MOYBHI,
BOJbI, BO3/lyXa, )KUBOTHOI'O OpPraHM3Ma, a TAaKXE BOIPOCOB I'€HETUKH MHUKPOOPraHU3MOB U
yueHHe 00 HMHPEKUMH M HUMMYHHUTETEe, H3yYeHHE MHKPOOHOJIOTMHM KOPMOB, MOJIOKA U
MOJIOYHBIX HPOAYKTOB, Msca, ML, KOXEBEHHO-MEXOBOTO CbIpbS U  METOJOB
MHUKPOOHMOJIOTUYECKOTO MCCIIEIOBAHUs, a TAK)K€ O3HAKOMJICHHE C BO30YyAUTENIMHU MHULIEBBIX
TOKCUKOMH(EKUUNA M TOKCHHOB, IEpPEJalOLIUecss YEJIOBEKY uepe3 MsCHbIE M SIMYHbIE
HOPOAYKTHI, KO)KEBEHHO-MEXOBOE ChIpheE.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlaHHas TUCIUIUTMHA COTJIACHO y4eOHOMY IUIaHy I10 JaHHOMY HAIPaBJICHUIO MO OTOBKH
otHocutcs K bioky «Jlucuumimnel (Moaynu)», o0s3arensHas yacts b1.0.22.

Kypc «MukpoOnosnorust 1 UMMYHOJIOTHSI» SIBJISIETCS OCHOBOIIOJIATAIONINM JJI U3YyYEHUS
CJICAYIOUIMX JAUCUUIUIMH: OHOJIOrHMsl NMUTAHUS >KUBOTHBIX, KOPMJIEHHE CEJIbCKOXO3SIMCTBEHHBIX
JKUBOTHBIX, MOJIOUHOE Ji€Jla, TEXHOJOTUSl NEPBUYHOM MepepadOTKU NPOAYKTOB >KMBOTHOBOJCTBA,
300TUTHEHA.

3. HJIaHl/IpyeMl)Ie pe3yJabTaTbl Oﬁy‘leHHH o ITMCIHUIIJIMHE, COOTHECCHHBIC

C INIAHUPYEMBIMHU peE3yJIbTaTaMHU 0CBOCHUS Oﬁpa3OBaTeJILHOﬁ nporpaMmmanl
[Tpornecc n3y4yeHns QUCIUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE CIEAYIONINX KOMITETCHIINNA:

Kongn Ko nanmeHoBaHue Kpurepwuii onieHUBaHHS Pe3yIbTaTOB O0yUCHHS
HaUMEHOBAHUE UHJMKATOpa Huskwuii TIOPOTOBBIH 0a30BbIit MIPOJBUHYTHIA
YHUBEpPCAIbHOU JOCTHXKEHUS (IOTIOPOTOBBIIA,

KOMIICTCHIIUU YHUBEPCATBHBIX KOMIICTCHITUS
KOMIIETCHIINI HE
chopMHpOBaHa)
Kareropusi yHuBepcanbHbIX KOMIIETEHIMH - CHCTEMHOE U KPUTHYECKOE MBIIUICHHUE
VYK-1. Cnocoben | U-1yk-1 — | He MoxeT | Jlomyckaer Xopouo YBepeHHO
OCYIIECTBIISATh JleMOHCTpUpYeT 3HaHWE | JEMOHCTPUPOBA | OMIMOKM TIPH | IEMOHCTPUpPYE | IEMOHCTPUpPYE
TTOMCK, 0COOCHHOCTEH Th 3HaHHWE | IEMOHCTpA | T 3HaHUE | T 3HaHUE
KPUTUYECKUI CHCTEMHOT'O u | ocobeHHOCTEH u 3HaHUH | 0COOEHHOCTEH | 0coOeHHOCTEH
aHaju3 ¥ CHHTE3 KPUTHYECKOTO CHCTEMHOr0 H | OCOOEHHOCTEH | CHCTEMHOr0 M | CUCTEMHOIO U
HHpOpMALNH, MBIIIIEHUS U | KPUTHYIECKOTO CHUCTEMHOTO H | KPUTHYECKOTO | KPUTHYECKOTO
MPUMEHSTD TOTOBHOCTB K HEMY MBIIUICHUST W | KPUTHYECKOTO | MBIIUICHUS W | MBIIUICHUA U
CHCTEMHBIH FOTOBHOCTh K | MBIIUIEHMS U | TOTOBHOCTh K | TOTOBHOCTH K
MTOAXO, ISt HEMY TOTOBHOCTH K | HEMY HEMY
penieHus HEMY
MMOCTaBJIEHHBIX NI-2yx-1 — | He mo:xeT | Jlomyckaer Xopouo YBepenHo
3a7a4 JleMOHTHpYeT  yMEHHE | JEMOHCTPHPOBA | OMIMOKM TIPH | IEMOHCTPUpPYE | NEMOHCTPUpPYE
OCYIIECTBIIATD MOUCK | Th YMEHHE | IeMOHCTpamu | T yMEHHE | T yMeHHue
nH(popManUn IUISL | OCYIIECTBIISATh u YMEHHUH | OCYIIECTBISATh | OCYIIECTBIATH
pelIeHnsT TOCTABJICHHBIX | TIOUCK OCYIIECTBJIATH | TIOUCK MTOUCK
3a7a4 Ha OoCHOBe | MH(popMAaIH TIOUCK HHpOpPMALIUU “HpOpMAIUU
CHCTEMHOT0 IOJIX0/1a UL pelieHus | WHPOpManuu JUIsl  pelleHus | Uil pelleHus
[TOCTaBJICHHBIX JUI PEIICHUs | MMOCTABJICHHBI | IMOCTABJICHHBI
3a/1a4 Ha OCHOBE | MOCTAaBJCHHBI | X 3a7a4 Ha | X 3ajJa4 Ha
CHUCTEMHOTO X 3a7a4 Ha | OCHOBE OCHOBE
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noaxona OCHOBE CUCTEMHOT0 CHCTEMHOI0
CHCTEMHOTO MOAX0Aa MOJX07a
MOAX0Aa
N-3yk1 — | He MoxeT | Jlomyckaer JocraTouno YBepenno
ComocTaBnsieT  pas3HbIE | COMOCTABIISATH OIMOKH TIPH | yCHENIHO COIIOCTABIISIET
HCTOYHHUKH MH(GOPMALMH | pa3HbIC COIIOCTABJICHH | COMOCTABISIET | pa3HbBIC
C LeNbI0 BBISIBICHUS UX | MCTOYHUKH " pa3HBIX | pa3HbIE HCTOYHHKH
MIPOTUBOPEYNH M MOWCKA | MHYOPMALMH C | UCTOYHHUKOB HUCTOYHHUKH nHpopMannu
JIOCTOBEPHBIX CYXKJIEHUH | LelbIo nndopmanmu | uHGOpMAIMU | C LIeNbIO
BBISIBJICHHSI HX | C LeNbIo | ¢ LENIBIO | BBIABJICHUSA HMX
MPOTUBOPEUHIA BBISIBJICHHSI UX | BBISBJICHHS UX | IPOTHBOPEUU
u [IOMCKA | IPOTUBOPEYMH | IPOTUBOPEUMH | © M IIOUCKA
JIOCTOBEPHBIX u MOUCKA | U MOUCKA | JOCTOBEPHBIX
CyXAeHuil JIOCTOBEPHBIX | JOCTOBEPHBIX | CYKICHUH
CYXKIEHUI CYXKJEHUI
N-4yi1 — | He MoxeT | Jlomyckaer JocraTouno YBepenno
OcymiecTBiseT  CHHTE3 | OCYIIECTBIATH OIMOKH TIPH | yCHENIHO OCYILECTBIISIET
nHpopmanny, CHHTE3 OCYIIECTBJICH | OCYIIECTBIAET | CHHTE3
apryMEHTHPOBAHO napopmanuy, UM CHHTE3a | CHHTE3 nHpopManny,
(opMupyeT COOCTBEHHOE | apryMeHTHpoBa | MHpOpMAIMyu, | MHYOPMALMH, | apryMEHTHPOB
CyXJICHHE W OICHKY, | HO apryMEHTHPOB | apryMEHTHPOB | aHO
BbIpabaThIBaeT ¢hopmupoBath AHHOM aHo ¢dbopmupyer
CTpaTeruio AeHCTBUI COOCTBEHHOE ¢dbopmupoBanu | hopMHPYET COOCTBEHHOE
CyXKIEHUe u|u CcOOCTBEHHOE CyXJAeHUE W
OIICHKY, COOCTBEHHOT'O | Cy)K/JIEHHE H | OLCHKY,
BbIpabaThIBaTh CYXJEHUS U | OLIEHKY, BbIpa0aThIBaCT
CTpaTeruio OLICHKH, BBIPa0aThIBACT | CTPATETHIO
IEUCTBUI BEIpabOTKe CTPATErHI0 JNeNCTBUN
CTpaTeruu HEUCTBUI
IEUCTBUI
N-5yk1 — Omnpenenser | He MmoskeT | Jomyckaer HocraTrouno YBepenno
BO3MOJXKHBIE OTIPENETINTh OMUOKH TpH | yCHENIHo oIpeenseT
TIOCIIEACTBHA B | BO3MOXHBIC OTIpEZICTICHUN | OTpEeJeNsieT BO3MOJXKHBIE
pe3yiapTaTe peadu3allid | HOCHEACTBHA B | BO3MOXKHBIX BO3MO>KHBIE MOCJIEICTBUA
BBIOpaHHOW  CTpaTeruu | pe3yibTare MOCTEACTBHS B | MOCIEACTBUA B | B pe3yJIbTaTe
JeNCTBUM peanmsanuu pe3ynbTare pe3ynbTare peanusanuu
BBIOpaHHON peanuzanuu peanuzanuu BBIOpaHHOMN
CTpaTeruu BbIOpaHHON BbIOpaHHON CTpaTeruu
JIeHCTBUI CTpaTeruu CTpaTeruu JIeCTBUI
IEeUCTBUI IEeUCTBUI
Kareropus obmienpodeccHoHaNbHBIX KOMIIETEHIIMH - AHAJIN3 PUCKOB 30POBBIO YEJIOBEKA M KHBOTHBIX
OIIK-6. H/T-1onk-s He mo:xer ILi1oxo Xopoio Otian4Ho
Cnocoben UACHTH(HUINPOBATH OTIpEeENATh orpezenser orpezensier orpeaenseT
UIeHTH(HUINPOBA | OMACHOCTD pHUCKa | BOSHUKHOBEHHUS | BO3HHNKHOBEHH | BO3HMKHOBCHH | BO3HHKHOBEHH
Th OIIACHOCTB BO3HUKHOBEHHS u|lu s u|s u|s u
pucka pacIpocTpaHeHus pacIpocTpaHeH | paclpocTpaHe | paclpocTpaHe | pacHmpocTpaHe
BO3HMKHOBEHHMS M | 3a00JIeBaHUi pa3IMuHON | Msl 3a00JeBaHUN | HUS HUA HUSA
pacnpocTpaHeHus! | STHOJOTUH pazITU4HOMN 3a00sieBaHU 3a00yieBaHUI 3ab0eBaHMIA
3a0o0neBaHUH 9THOJIOTUU pa3Iu4HON pa3Iu4HON pa3iIu4HOU
pa3nu4HOMI 9THOJIOTUHI STHOJIOTUHI STHOJNOTHHU
9THOJIOTUHU H/T-20nx-6 He moxer Homyckaer Xopouo OT1u4HO
BriaBnser BBISIBIISITH OMIMOKU TIPH | BBISBIISET BBISIBIISICT
OTACHOCTH PUCKA OTIaCHOCTh BBISIBIICHUH OTIaCHOCTh OITaCHOCTh
BO3HUKHOBEHUS pHucka OMaCHOCTH pucka pucka
pacnpocTpaHeHHs BO3HHKHOBEHHs | PUCKa BO3HHUKHOBEHHU | BOZHUKHOBEHU
3abosieBaHni pacnpoCcTpaHEH | BOHUKHOBEHU | 4 s
Pa3IUYHOMN 3THOJIOTHU nsi 3a0oseBaHuil | 5 pacnpocTpaHe | pachpocTpaHe
pa3nu4HOi pacnpocTpaHe | Hus HUS
9THOJNOTHU HUS 3abosieBaHnii | 3a0oseBaHMiA
3a0oneBaHUN | pa3NU9IHON pa3nu4HOI
paziuyHOM 3THUOJIOTUU 3THUOJIOTUU
STHOJIOTUHI




B pezynbmame oceoenusi oucyuniunvl 06y4aromyuiics OO0NHCeH.:

3namo:

TEXHUKY 0€30IaCHOCTH pabOThI B TJaOOPATOPUHN MHUKPOOHOJIOTHH;

Mopdosoruo,  (GU3MOJIOTHIO, TEHETUKY  NpokapuorT  (OakTepwuii) U DYKapuoT
(MULIETHANIEHBIC TPUOBI M JIPOKAKH);

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 OTPABJICHHUS, TOKCUKOMH(EKINH U Apyrue 00JIe3HU KUBOTHBIX;

MUKPOOHOJIOTHI0O KOPMOB, MOJIOKA U MOJIOYHBIX MPOJYKTOB, MSICa, SIMIL;

OCHOBHbIE aHTUOMOTHUKH, UX UCIIOJIB30BaHUE B CEIHCKOM XO03SHCTBE;

yueHne 00 nHMEKINH 1 UMMYHHUTETE.

ymembw:

OpPraHu30BaTh W BECTH HAYYHO-HMCCIICJOBATEIbCKYI0 M IMPAKTHUYECKYIO JCSITEIbHOCTh B
1ab0paTOpUu MUKPOOHOJIOTHH;

BIIAJICTh TEXHUKOW MUKPOCKOITMPOBAHHS;

OCBOHWTH TEXHUKY IMPHUTOTOBJICHUE KPACOK M MHUTATCIBHBIX CPea ISl KyJIbTUBHPOBAHUS
MUKPOOPTaHU3MOB;

IPaMOTHO KYJIbTUBUPOBATh MUKPOOPTaHU3MBI B JIA0OPATOPHBIX YCIOBUSIX U OOBSCHATH
OMOXMMHUYECKYIO HAIIPABJICHHOCTH MPOLIECCOB, OCYIIECTBISIEMbIX MUKPOOAMHU:

OIPEICNIATh COCTaB M AKTUBHOCTh MUKPOOPTaHU3MOB;

OCBOUTH METOJbI MHUKPOOMOJIOTHYECKOTO KOHTPOJIS BO31yXa, BOJbI, MOYBHI, KOPMOB,
3epHa, MOJIOKA, MOJIOYHBIX IMPOJYKTOB, MSICA H SIHII.

OCBaWBaTh M MIPUMEHSATH B pa00TE METOJAUKH UCCIIEAOBAHUS MUKPOOPTaHH3MOB;

BECTH HAaOIIOJCHUS W SKCIEPUMEHTAIbHBIC HCCICJOBAHUS B MOJEBBIX M JTAOOPATOPHBIX
YCIIOBHSX;

pabotath C muTepaTypoili W HWHGOPMAIMOHHBIMH CHUCTEMaMH C IENbI0 TONy4EHHUS
uHpOpMaINH;

cobupars, 00pabaThIBaTh, aHAIM3UPOBATh " MPEACTABIIATH MOJTyYCHHBIC
DKCIIEPUMEHTATIbHBIC JaHHBIE;

- IPUMEHHUTH TEOPETUICCKUE 3HAHKS HA TTPAKTHKE;

eénaoemsp:

- HaBBIKaMU paboThI B J1AOOPATOPUU MUKPOOUOIIOTHH;

- OCHOBHBIMM METOJIaMU MUKPOOHOIOTHYECKUX MCCIIEJOBAHUH.

BJa/JeTh TEXHUKOM oTOopa Marepuana s OHMOJOTMYECKOrO U MHKOJIOTHMYECKOIo
ucciaea0BaHus,

BJIAJI€Th TEXHUKOW MIPUTOTOBJIEHHUS NTPENapaToB MUKPOOPTaHU3MOB;

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

OO011ee KoIud.
KoMmnerenmnu
Tewmbl, pa3iesnsl AUCIHUILTAHBI KOMIIETEHII.
VK-1 |OIIK-6
1. Mopdomnorus u (HU3HONOTHS MUKPOOPTaHW3MOB. BrusHue
(GakTOpoB BHEIIHEW CpeJbl HA Pa3BUTHE MHUKPOOPTAHW3MOB WX + 1
pOIIb B KPYrOBOpPOTE OMOTEHHBIX BEIIECTB. B3anMOOTHOIIEHUs
MHUKPOOPTaHU3MOB MEX1y COOOH.




2. DKOJIOTHSI MHKPOOPTaHU3MOB: MHUKPOQIIOpa MOYBBI, BOJBI U + 1
BO3/yXa, )KHBOTHOT'O OpraHU3Ma
3. I'eHeTHKa MHUKpPOOPraHU3MOB M YYeHHE 00 HWH(GEKIHH W + + 5
UMMYHHTETE .
4. CnenuajibHas MHKPOOHOJIOTHS: CBOMCTBA OCHOBHBIX T'PYIII
MUKPOOPTaHW3MOB; BBI3BIBAIOIIUX IMOPYY MsCa, MOJOKA U SUII, + + 9
KOJICeBEHHO-MEX080€  Cblpbe A  TakKe  YYacCTBYIONIMX B
TEXHOJIOTUSX M3TOTOBJICHHSI MOJIOYHBIX IPOJIYKTOB, CHUJIOCA.

Hrtoro 2

4. CTpyKTYypa M cojepKaHue TUCHUILTUHBI (MOTYJIs1)
OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABISICT 3 3a4ETHBIC STUHUIIBI,

108 axaz. gacos.

4.1. O0beM JUCHUILINHBI U BU/bI Y4eOHOH padoThl

Bwun 3angruit Bcero akaj,. 4acoB
I[To ounoii popme [lo 3a0uHOM
o0y4eHus dbopme 00yueHus
(4 cemectp) (3 xypc)
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 108 108
KonTakTHas pabota oOydaromuxcs ¢ mpernojaBaTesieM, B 32 10
T.4.
AyIUTOpHBIE 3aHATHS, B T.4. 32 10
JIEKIIUU 16 4
JlaboparopHbie pabOTHI 16 6
CamocTtosTenpHas pabora, B T.4. 76 94
npopaboTka y4eOHOro Marepuana 10 JUCHUILTHHE 66 70
(KOHCIIEKTOB JICKIIUH, YYCOHHMKOB, MAaTEPUAIOB CETEBBIX
pecypcoB)
BBITIOJITHCHHE KOHTPOJIBHOU PaObOThI - 10
MOJTrOTOBKA K C1a4e MOJTyJIs 10 10
KoHnTpons - 4
Bu uToroBoro KOHTpOIIs 3ayer
4.2. Jlekuuu
Ne Paznen mucuuruiveel (Monynsi), TeMbl Jekuuii | OObeM B akaj. yacax | @opmupyemsble
U UX COofiep)KaHue OYHas OUYHast KOMITETEHIIHH
bopma bopma
0OydeHus |00y4eHuUs
1 | Ucropus pa3Butus Mukpoouonsorun. CBs3b C 2 0,5 YK-1
JIPYTUMH HayKaMU CTaHOBJICHUS
2 | Mopdonorus u cucrematrka MUKpoOoB. OOras 4 0,5 YK-1
¢bu3nonorusl W TEHETHKa MHKPOOPTaHHW3MOB
OpraHu3MaMH.
3 | BausiHue QaxTopoB BHEIIHEW cCpeibl Ha pa3BUTHE 2 - YK-1
MHUKPOOPIaHU3MOB HMX pOJIb B  KPYroBOpOTE
OMOTEHHBIX BEIIIECTB. B3anmooTHOIIIEHUS
MHUKPOOPIaHU3MOB MEXJ1y COOOiA.
4 | Okosoruss ~ MHKPOOPTraHU3MOB: MHUKpodIiopa 2 1 YK-1
TTOYBBI, BOJIBI 1 BO3]TyXa, )KUBOTHOTO OPTaHU3Ma
5 |T'eHeTuka MHUKpPOOPraHM3MOB U y4yeHHE 0O 2 1 YK-1, OIIK-6
WHOEKIMH U IMMYHHTETE
6 | CnenuanbHas MHUKPOOHOJIOT U CBOICTBa 4 1 YK-1, OIIK-6
OCHOBHBIX rpymnmn MHUKPOOPTaHU3MOB;
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BBI3BIBAOIIMUX IIOPYYy MsICa,

KO>KEBEHHO-MEXOBOE
y4acTBYIOUIMX B

CBIpBE,

MOJIOYHBIX IMPOAYKTOB, CUJIOCA

MOJIOKaA M AHII,
a TaKXC
TCXHOJIOTHUAX  H3T'OTOBJICHUS

Uroro 16 4 3
4.3. JlabopaTopHble padoThI
Ne | HaummenoBanue 3ansiTust | OObem B akan. gacax | JJabopaTopHoe obopynoBanue | dopmup.
Pa3n. KOMIIETEH
OyHas  BaoyHas
dbopma  (popma
00yueHHsT00yUeHHS

1 Mukpockom U €ro 2 1 Muxkpockomnbl: MBU-3, yamku | YK-1
IpUMEHEHHE JUIst [etpu, MukpoOuUoOIIOr. METIH,
paccMarpuBaHus Habop PEaKTUBOB TUISE
MHUKPOOOB. OKpallMBaHUs

MUKPOOPTraHU3MOB

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

dbopMaMu MUKPOOOB. cnupToBKH, yamku [letpu,
MUKpPOOHOJIOT. MEeTIH, Habop
PEaKTUBOB JJIsi OKpAIlIMBaHUs
MHKPOOPTaHU3MOB

2 MeToapl CTEpHIIM3AIUH. 2 2 Tepmocrar, aBTOKJIAB, YK-1
[TogroroBka mnocynsl u CYIIMJIBHBIA MIKad, YaIIKH
MUTATENbHBIX CpeN s [lerpu, nuneTku, KOIObI
CTepPHIIN3AINH.

3 Onpenenenue 4 2 MUKpPOCKOTITHI, Becol | YK-1,
MHUKpPOOHOTO qrcna nabOpaTopHble,  TEPMOCTAT, |  O[IK-6
MOYBBI M BO3/AyXa aBTOKJIAB, CIIUPTOBKH, YAIIKH
(ananus OIIBITOB). [letpu, MukpoOuoIOr. MeTiu,
Nnentuduxanus Habop PEaKTUBOB JUISt
MHUKpOOOB. Brinenenue OKpaIlIUBaHUS
OakTepuii B YHCTYIO MHKPOOPTaHU3MOB, MEpHbIE
KYIBTYpY. MVIAHAPBL, TATIETKA

4 Oxpacka MHKpPOOOB IO 2 Mukpockorsl, tepmoctat, | YK-1,
I'pamy. IIpoBepka cnuptoBkH, damku Iletpu, | ork-g
YHCTOTHI KYJIbTYpBHI. MHUKpOOHOJIOr. MeTau, Habop

PEaKTHUBOB JJIsl OKpAIIWBAaHUS
MHUKPOOPTaHU3MOB

5 Metoagpl B3sATHE U 2 MHuKpOCKOIIBI, mwmrtka | YK-1,
MepechlIKa DNIEKTPUYECKAs,  TEPMOCTAT, |  O[IK-6
MaTOJIOIMYECKOTO aBTOKJIaB, CIIUPTOBKH, YAIIKH
Marepuaita.  Meroasl [lerpu, MukpobuoIOr. METIH,
3apaKeHHs Habop PEaKTHBOB ISt
1a00paTOPHBIX OKpaIIBaHUs
KUBOTHBIX. MHUKPOOPIaHU3MOB, MEpHbIE

TVIAHAPHI, MUTIETKH,
XHUMHUYECKHE PEaKTUBBI

6 Uccnenoanue 2 MUKpPOCKOITHI, Becol | YK-1,
MHUKPO(DIOPHI msca. nabOpaTopHble,  TEPMOCTAT, |  O[IK-6
WccnenoBanue cnupToBkH, damku Ilerpw,




MHUKPODITIOPHI SHII. MUKPOOHOJIOT. TEeT)IH, Habop
PCAKTUBOB JIA OKpalllWBaHUA
MHKPOOPTaHU3MOB, MEpPHBIC
MUJIIMHAPBI, TUIICTKU

Bceero 16 6

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

OObeM B akaz. 4ac,
HH:;?;?EJ;HH Ne Bua camocrosiTesibHOI padoThI JR— JR—
dopma dbopma
oOydeHus: | 0OydeHus
[IpopaboTka ydeOHOrO MarTepuana 1o 14
1 TUCLAIIINHE (KOHCIIEKTOB JIEKLIHH, 16
Pazpen 1 y4eOHUKOB, MaT€pHAJIOB CETEBBIX PECYPCOB)
2 BeImoHeHue KOHTPOJIbHOM Pa0OTHI } 2
[IpopaboTka ydeOHOrO MaTepuansa 1O 20
1 UCLUIUINHE (KOHCIIEKTOB JIEKLIHH, 20
Paznen 2 y4eOHHMKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
2 BoinosiHeHHE KOHTPOJIbHOM pabOThI - 4
3 [TonroroBka K cadue MOIyIns 5 5
[IpopaboTka ydeOHOrO MaTepuansa IO 18
P 3 1 UCUUAIUINHE (KOHCIIEKTOB JIEKLIHH, 15
el Y4eOHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
2 BrirorHeHNE KOHTPOJIBLHON pabOThI 2
[IpopaboTka ydeOHOrO MaTepuansa 1O 20
1 IUCIUIIIINHE (KOHCIIEKTOB JIEKITUH, 15
Paznen 4 y4eOHUKOB, MaTEpHAJIOB CETEBBIX PECYPCOB)
BrinonHeHue KOHTPOJIbHOM paboTHI 2
ITonroroBka Kk ciadye MOyJIs 5 5
Wroro: 76 94

[Tepeuenb MeToaMYECKOTO OOECTIEUEeHUs ISl CaMOCTOSITEIbHON pabOThI 10 TUCIMITIIMHE
(MomyIH0):

1. Turtosa JI.B. Meronnueckue yka3aHus AJis IPOBEJIEHHS CAMOCTOATENbHOM paboThI
oOyyaromuxcs Mo AUCUUIUINHE: «MUKpOOHOIoTus 1 UMMYHOJIOTUs», 2025.

2. Turosa JI.B. YMK]] «Mukpo6uonorus 1 UMMyHOJIOTUsD» - MudypHHCK, 2025.

4.6. BpinoJiHeHHEe KOHTPOJILHOMH pPadoThI 00y4YaroIMMHCsH 3204HOI GopMbI

Baxnoit ¢Qopmoit camocToaTenbHOM pabOThl O0y4YarIIErocsl SBISAETCS HAIUCaHUE
HNUCbMEHHBIX paboT, B TOM YHUCIIe KOHTPOJIBbHOM paboThl 110 JaHHOH TUCIHUILIHHE.

Henu BbIMOTHEHUS pabOTHI:

— CHCTeMaTu3alus, 3aKpelyieHue M YriayOleHHe TeOpeTHYeCKHX 3HAaHUH U yMEHUui
NPUMEHSTH UX JUIS PEUICHNST KOHKPETHBIX MPAKTUIECKHUX 337134,

— pa3BUTHE HABBIKOB CAMOCTOSATENBbHOM HayyHOW paloThl (IUIAHWPOBAaHHE M INPOBEJCHHE
UCCIIeIoBaHMs, paboTa C HAayyHOW M CIPABOYHON JUTEepaTypoil, HOPMATUBHBIMHM IPABOBBIMU
aKTaMU, MHTEpIpETalus MOJy4YeHHBIX Pe3y/IbTaToOB, UX IPABUIBHOE U3JI0KEHHE U 0POPMIIEHHE).

PaboTa nmomkHa OTBEYaTh CIEAYIOINUM TPEOOBAHUSIM:

— CAMOCTOSITEIIbHOCTh MCCIIEJOBAHUS;

— (¢opMHpOBaHHE AaBTOPCKOH IMO3UIMM MO OCHOBHBIM TEOPETHYECKHMM U TMPOOJIEMHBIM
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BOIIPOCAM;

— aHaJU3 HAYYHOU U y4eOHOM JUTEepaTyphl IO TEME BOIPOCa;

— CBsI3b MPEJMETAa C aKTyaJlbHBIMU MTPOOJIEMaMU COBPEMEHHON HAyKU U MPAKTUKH;

— JIOTUYHOCTH U3JIOKECHUS, ApTyMEHTHPOBAHHOCTH BHIBOJOB U 0000IICHUIA;

3ajaHus B KOHTPOJIbHOM pa0oTe HampaBieHbl Ha 3aKperieHHe TEOPETUYECKHX 3HaHUUN
0o0yyJaromerocss M OBJIAJICHUS HABBIKAMU [0 W3YYEHUIO OCHOBHBIX TPYII MHUKPOOPTaHU3MOB U
OMOJIOTUYECKHUX MPOIECCOB C UX YUYaCTUEM.

KonrtponsHast paboTa BKIIIOYaeT 5 TEOpETHUECKUX Bompoca. BeiOop BapuaHTa onpeensercs
nocyienHed 1udpoit 3a4eTHON KHUKKH.

[lepeyenr BOMPOCOB MPEACTaBIECH B METOJUYECKMX YKA3aHHUSIX JUIsl  BBINOJTHEHUS
KOHTPOJIbHOM paboTHI.

4.7. Conep:kaHue pa3aesioB IMCHUILIMHBI
1. Mopdonorus u ¢Gu3nonoruss MUKpoOpranusMoB. Bumsinue ¢akTopoB BHelIHel cpeabl Ha
pas’BUTHE MHMKPOOPraHM3MOB HX POJdb B  KpPYIOBOpOTeé OHOIeHHBIX  BeIEeCTB.
B3anMooTHOLIEHNSI MUKPOOPTaHU3MOB MexkK1y co00ii.

3HayeHre MUKPOOUOJIOTHN KaK HayKH, CBSI3b C APYyruMH Haykamu. OOmmas U crenuaibHast
MUKpPOOHOJIOTHS: MEIUIIMHCKAs, BETepUHApHAsA, C/X, TeXHUWYecKas, kocmudueckas. OTpociu
MUKpPOOMOJIOTUU: OaKTepHOJIOTHS,, MUKOJIOTHUS, BUpycosorus U ap. Ponbs MukpoOuosoruu B
KUBOTHOBOJICTBE. Mopdosorus M CcUCTEMaTHKa MHKPOOPTaHM3MOB, TaKCOHOMETPUYECKUE
kareropuu. CtpoeHnue 0akTepuil, BUpyCOB, MUKOIUIa3MOB, 'PUOOB.

XuMmuueckuii coctaB MUKpoOoB. [Ilutanme mMukpo6GoB. /[pixanme mukpoOoB. [lutanue
cpenbl. PasMHOXXEHHME MHUKpOOpPraHM3MOB B OKpyxawuieil cpene. DepMeHTH, UX pPOJb B
IpEBpAIllEHUH BELIECTB MUKpoopranuzMamu. OO6pa3zoBaHue MUKpPOOaMU MUTMEHTOB, TOKCHHOB,
apOMAaTHYECKUX U APYTUX BEILECTB.

KauecTBeHHOE M KOJIMYECTBEHHOE COJEPKAHUE OPraHUYECKUX, MUHEPAJIbHBIX BEIIECTB
B MUKpoOax. CriocOOHOCTh K CaMOCTOATENbHOMY OMocuHTe3y. DepMeHThl MUKPOOPIaHU3MOB.

[Ilutanue MukpoopranusmMoB. MexaHusMm u crnocoObl nutanus. Knaccuduxanus
MHUKpPOOPraHU3MOB 10 CI0cO0y nuTaHus. MIcTouHMKHM yriaepoja, a30Ta, U JIPYyrUX 3J1E€MEHTOB
JUIs Pa3HBIX TPyNN MUKPOOPraHu3MoB. Vcmonp3oBaHHE OpPraHMYECKUX M MUHEPAIbHBIX
COEIMHEHMH YIIIepO/ia B KAYECTBE UCTOYHUKOB IMUTAHMUS.

Poct, pazmHoOxeHHe Mukpoopranu3zMoB. CrocoObl pa3MHOKEHHUs: Oecrojioe, IMOJOBOE.
CKOpOCTh pa3MHOXKEHHUS. YCIOBHUS Ul JKM3HEACATENBHOCTH M METOIbl KYJIbTUBUPOBAHUS B
€CTECTBEHHBIX, JIabopaTOpHBIX YycloBUAX. lluTarenapHble cpeabl, HX KiIaccUUKALUS.
OO6pa3oBaHue MUKPOOpPraHM3MaMHM TOKCHMHOB, MUTMEHTOB, BUTAMHHOB U Jp. OMOJOTHYECKH
AKTUBHBIX BEIIECTB.

VYcnoBuss BHEMIHEHM Cpenbl, OKa3blBAIOIIME BIMSHUE Ha JKU3HEAESATEIbHOCTH
MHKPOOpPTaHU3MOB. dusunueckue, XUMHYECKUE U OuoJornyeckue bakTopsl
(B3aMMOOTHOIIICHHUSI MKy MHKPOOPTraHW3MaMu: CHMOMO03, MeTabHo03, CaTelUIn3M, CHHEPTH3M,
AHTaroHU3M, KOMMEHCAJIN3M, [Tapa3uTU3M).

XeMOJIUTO- U XeMOOpPraHotpodsl. VCTOYHMKM SHEprud U  MPUPOAA YCBOSEMOTO
BelecTBa. AHAa - U KaTaboiau3M. ODHepreTuueckuil 0OMeH y MUKpPOOpPraHM3MOoB. bpokeHue kak
Ccroco0 MOJy4YeHHUs >HEpPrUM B aHA’POOHBIX YCIOBHUSAX. AHa’poOHOE [bIXxaHUE. XUMHU3M
aHa’pOOHOTO JBIXaHUS C UCIOJIB30BAHUEM COEIMHEHHM KUCI0poaa.

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

CnuproBoe Opoxenue. Mcmonp3oBaHue ApoXkkKeW MJIsi MPOU3BOACTBA CIHUPTOB, B
xJ1e00MeKapHOM  NPOMU3BOJCTBE, IS JPOXIKEBAHUS  KOPMOB. YCIOBHUA  OpOXKEHUS.
Monounokucnoe OpoxxkeHue. I[lomydeHre MOJIOYHOW KHUCIOTHI, JIM3WHA, MCTOJH30BAHUE ATHUX
BEILECTB /I KOHCEPBUPOBAHMS OBOIINEH, KOPMOB, M3TOTOBJICHMS auugopmiInHa, Kedupa u
T.J.

[IponmonoBo-kucnoe Opoxenue. Vcrnonb3oBaHue IJis MOJTYYEHUS] CHIPOB, BUTAMHHOB.
MacnsHokucnoe, anero0yruwioBoe OpoxeHus. Poinp B mpupone, KOPMONPOM3BOICTBE.
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[TexTuHOBOE OpOXKeHUE. Vcronp30BaHUE TEKTHHA3 B HAPOJHOM XO035HCTBE.

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

[IpeBpaiieHue yrieBoaoB B a3pOOHBIX YCIOBUSX.

VkcycHokucioe OpoxeHue. OOpa3oBaHHME YKCYCHOW KHCIOTBI NpPU OKUCICHHUH
THIIOBOrO cnuprta. l[lodydeHue yKCyCHOH, IIaBENEBOW M JAp. KHCIOT IIyTeM MHKPOOHOTO
cuHTe3a. [IpakThueckoe HCHOAB30BaHME MMKPOOPraHM3MOB [Jisd HOJy4eHHUs Oenka HuX
OTXOJIOB PAaCTEHUEBOJCTBA, J>XMUBOTHOBOJACTBA. MUKpPOOMOIOTHUECKHE OCHOBBI 3aIUTHI
OKpY’KaloIllel cpe/ibl OT 3arpsi3HEHMSL.

AmMmoHu(uKkanus (THUCHHE) a30TOCOAEpKAIIUX OPraHWYECKHX COeAMHEHUH (OenKoB,
AMUHOKHCIIOT, HYKJIEMHOBBIX KHCIIOT, MOYEBHMHBI, MOYEBOM, TMIIYpOBOM KHUCJIOT). 3HAUYECHHE
npolecca B HapoOJAHOM XO35IMCTBE, IPUPOJIE, XPAHEHUHU HABO3A.

Hutpuduxanusa. M30bITOUHBII BBIHOC HUTPUTOB, HUTPATOB PACTEHUSIMM, HAKOIIJICHHE B
IPOJYKTax »XUBOTHOBOACTBA. CrHocoObl peryinupoBaHMsl Ipolecca, ero 3HadeHue. llpsmas,
KOCBEHHAsl JCHUTPUPUKALIHSL.

Azorodpukcanusa. [lomyuyeHue  BBICOKOOEGIKOBBIX KOPMOB TPU  HCIOJIH30BAHUHU
a30TO()UKCATOPOB.

[TpeBpamenue coenuHeHUH Gocdopa.

[TpeBpamienue coenrHeHuil ceppl. BoccTaHoBieHHEe cepoBOAOpoia B cepy, o0pa3oBaHUe
CEpPHUCTOW, CEpHOW KHUCIOT MNPU YYaCTMM MHMKPOOPraHU3MOB. 3HAUEHUE 3THX IPOLIECCOB B
IpUpOJIe, BAUSHUE HA MUKPOKJINMAT )KMBOTHOBOIYECKUX TTOMELICHHH.

[IpeBparienue coeIMHEHUH Kele3a.

buorexHuueckue MeTOAbl MPUTOTOBJIEHUS U XPAHEHUS PACTUTEIBHBIX KOPMOB.
OnudputHas MUKpodIopa pacTeHui, ee KaueCTBEHHBIH COCTaB MO (U3MOJIOTMYECKUM TpyIIaM:
a) MOJIOYHOKHCIJION, 0) THWJIOCTHOM, B) MaciIsiHO-KUCJIOMN, I') TPUOHOM.

MukpoOuronoruuyeckue mpoluecchl MpU MPUTOTOBIEHUHU OOBIKHOBEHHOI'0, Oyporo ceHa
METOJOM AaKTUBHOI'O BEHTHJIMPOBAaHMS €ro. TepmoreHes, BblJIEJIEHUE METaHa, BO3MOXHOCTb
camoBo3ropanusi ceHa. CeHax, YCJIOBUS NPUTOTOBIICHUS, JUHAMUK; MUKPOOUOIOTUYECKUX U
OMOXMMHYECKHUX TpoImeccoB mpu ceHaxupoBanuu. Cunoc. Cuiocyemble, HECHIOCYEMbIC
KynbTypbl. CaxapHblii MuHUMYM. JluHaMMKa MHUKPOOMOJOTHYECKUX TMPOIECCOB IMpHU
XOJIOJJHOM, TropsdyeM crnocobax cuisocoBaHus. [IpuMeHeHHE 3aKBAaCOK U XMMHUYECKUX
KOHCEpPBAHTOB Ul IOJY4EHHs] KadyeCTBEHHOTO cuiioca. lIoBbIIIEHME NUTATENIBHOCTH KOpMa
crioco0OM JIpOKKEBaHHS.

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

Pa3noxenne MUKpOOpPraHM3MaMHy KJIETYATKHU, a30TUCTBIX U APYTHX COESIUHEHNN HaBO3a.

2. JKO0JI0rUsl MMKPOOPraHU3MOB: MHUKpPO(Jiopa MoYBbI, BOAbl U BO31yXa, KHBOTHOIO
OpraHm3ma

B3aumocBsA3p MHKpOOpPraHW3MOB cO cpenod oburtanus. YuciaeHHOCT» W pa3HooOpasue
MHUKpPOOPraHU3MOB B 3KOocHcTeMax. buorneHo3 u mapasutoneHo3. OO6pa3oBaHHe pPE3UCTEHTHBIX
CBOMCTB MHKpPOOOB K (paKTOpaM BHEIIHEH CpeJIbl.

Muxkpodiopa noussl. KonmnuecTBeHHBIN U BUJOBONH COCTaB MUKPOOPTraHM3MOB B MOYBaX
pa3IUYHBIX TUNOB. BiusHue (u3nueckux, XUMUYECKUX, OMOIOTHYecKUX (PaKTOPOB BHEIHEH
cpenbl Ha IMOYBEHHOe MHUKpo HaceneHue. [louBa - cpena oOuTaHMs Uil MATOTEHHBIX
MUKpPOOpPraHu3MoB. MeToAbl HM3y4eHHS COCTaBa M UHCIEHHOCTH MOYBEHHONW MHUKPOQIOPHI.
Muxkpodnopa Boabl. BogHbIe 95KOCHCTEMBI - OKeaHbl, MOPS, 03€pa, MPYAbl, IPOTOYHBIE BOJOEMBI
U Jp. 3aBUCUMOCTh BHUJIOBOT'O M KOJUYECTBEHHOI'O COCTaBa MHKPO(MIOpPH OT THUMa BOJOEMa,
AHTPONOTEHHBIX (PAaKTOPOB.

CaHuTtapHble NOKa3aTelW BOJABI: KOJU - TUTP, MHKPOOHOE YHUCIO, KOJIUMHJEKC,
Ouosnoruueckoe mnorpebiaeHue kuciaopona. Boma - cpema obutanus u  QaxkTop mnepenauu
NaTOTeHHOM MuKpodiaopel. Meroasl caHUTapHOM oOLeHKH BoJbl. CaMOOYHMIIEHHE BOJBI.
buonornueckas ouncTKa CTOUHBIX BOJ.



Muxkpoduiopa Bo3ayxa. Y cIOBUS 3arps3HEHHs BO3JyXa MUKpoOamMH, COXpaHEHHE HUX
KHM3HECIOCOOHOCTH B HeM. A’3po30JbHas Mepejgadya MaTOTEHHBIX MHUKPOOPIaHU3MOB.
Meronbl uccneAoBaHHS ~MUKPO(MIOpH  BO3JyXa, CaHUTapHas OLEHKAa €ro, CIOCOOBI
IpelynpexaeHuss 00CEMEHEHHOCTH.

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

HeiictBue pusmuecknx (HakTOpoB Ha MUKPOOPTAHU3MBI. Y CTOHYMBOCTh K BO3/ACHCTBUIO
BHEIIHHUX ()aKTOPOB CIIOPOBBIX U HECIIOPOBBIX MUKPOOOB.

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

HacnenctBeHHOCTs  MUKpoOpraHu3moB. OpraHuzanus TEHETHYECKOrO  ammapara.
['enernyeckass W (EHOTHNHMYECKAss M3MEHYMBOCTh MHUKPOOPraHM3MOB. MyTamus # HX
pa3HOBUIHOCTH. MyTtareHHble (GakTopbl. Posib HacieACTBEHHOCTH W M3MEHUYMBOCTU B JKU3HHU
MUKPOOPTaHU3MOB M MPHUCHOCOONCHUH K  HM3MEHSAIOMIMMCS YCIOBHUSM  CpelIbl OOWTaHUS.
'ennas uHxeHepus. MeToasl: cenekuuu MUKpoOoB. IlosyueHue 1eHHBIX GoOpM
MUKPOOPTaHU3MOB JUIsl TPOMBINUIEHHOCTH M CEJIbCKOro XO03siicTBa. BnmsHue ¢daxTopos
BHEIIHEH Cpelbl HA MUKPOOPTIaHU3MBI.

Ponb MUKpoGOB B BOBHMKHOBEHUU M pa3BUTUH UH(pekunu. [1aToreHHOCTh, BUPYJIEHTHOCTD,
TOKCHUYHOCTb MHUKpOOpraHu3MoB.  CrnocoObl CHUXEHUS M YCHJIEHHUS BHUPYJIEHTHOCTH.
[IpakTuuyeckoe 3nauenue padort JI. Ilactepa u np. ydensix. Bopora nndexuuu. Junamuka
MHCIEKIMOHHOTO npouecca. O6mue mepsl npoduiiaktuku. UMMyHHas cucrema. MMMyHHUTET
KaK cUcTeMa IMOJJEpKKH OMOIOTrMYEeCKON MHIMBUAYaIbHOCTH OpTraHHW3Ma, 3alUThl €ro OT
BHEJPEHUs 4yXKepoJHbIX BeuiecTB. Hecnenuduueckue u crenupuyeckue CUCTEMbl 3allUTHI
FEHETUYECKOTO IIOCTOSHCTBA OpraHuM3Ma >XUBOTHBIX. AHTUIE€HBl M HMX CBOICTBa, poOJib B
BbIpaOOTKE UMMYHHUTETA. B3auMoielicTBie ¢ aHTUTENaMHU.

4. CpenmanbHass MHKPOOMOJIOTHSI: CBOHCTBAa OCHOBHBIX TIPYyINIl MHKPOOPraHM3MOB;
BbI3bIBAIOIIUX MOpPYY MscCa, MOJIOKA M SHL, KOKCBCHHO-MEX0BOE ChIpbe a TaKiKe
YYACTBYIOIIHMX B TEXHOJOTHSAX U3rOTOBJIEHHUS MOJIOYHBIX POAYKTOB, CHJIOCA.

Msico KMBOTHBIX M NTHIIBI [IOJIydaeMO€ Ha MSCOKOMOMHATaXx M MNTUIEKOMOMHATaX, CIOCOOBI
IPOHUKHOBEHUSI B HEro MHUKPOOPraHM3MOB: B pe3yJlbTaTe pa3JelIKu TYILI, HapyLIEHUS
YCIOBHUM XpaHEHUsS U KOHCEPBUPOBaHMA. MsCO U MACONPOAYKTHI KaK MUTATENIbHAs cpela i
pa3BUTHS MUKpoopraHu3MoB. CoxpaHEHHE KadecTBa Msca M MSACONPOAYKTOB IyTEM I0OcCOJa,
3aMOpaXMBAaHUA U Ip. BHUIOB KOHCEPBUPOBAHUS.

Bunbl mopum Msca: OCIM3HEHHE, THUCHUE, NUTMEHTAlUs, CBEYEHHE, IIJIECHEBEHUE.
BunoBoit coctaB MUKpPOOPTaHM3MOB, BBI3BIBAIOIIMI MOPYY: T'HUIOCTHBIE, MOJIOYHO U MAaCIISHO-
KHCIIble OaKTepHH, MIECHEBbIE I'PUOBI, TPOMKIKH.

Monok0 ®  MOJIOYHBIE TPOAYKTBI KAk Xopollas NuTarelbHas cpeaa Uit
MHUKPOOPraHU3MOB. BHIBl MOJIOYHBIX MHUKPOOPTAHU3MOB: MOJIOYHOKHUCIBIE, TPYIIIbI
KUIIEYHBbIEC NMAJIOYKHA, THUJIOCTHBIE W Ap. Buael mopum Mosoka: NpOKUCaHUE, IPOrOpKaHUeE,
n3MeHeHue 1Bera u T.4. OXJIaxkIeHHe, MacTepu3alns MOJIOKa JUIsl COXPAHEHHUS €r0 B CBEXKEM
BUJIE.

CBexecHeceHHOE U0 OT 3/I0pPOBOM NTHUIBI HE COAEPKUT MUKPOOOB - OHO CTEPHIIBHO.

Buabl mopum sun npu XpaHeHHH. MUKpOOpraHuW3MBbl, BbI3bIBarouiue mnopuy sui. CrnocoObl
KOHCEPBALUU SUILI.
Mukpoopranusmsl, pa3BUBalOIIMECs] Ha MOBEPXHOCTU pacTeHHil - snu¢utel. KauecTBeHHBIH U
KOJINYECTBEHHBIH cocTaB 3nMUUTHOH MuKpodyopbl. BiusHue TemmepaTypbl, BIaXHOCTH
Cpellbl U BUJOBOIO COCTaBa pacTeHU Ha MUKpOGIopy KopMoB. MI3MeHeHus BO BpeMsl 3arOTOBKH
U TOCIEeAYyIUero XpaHeHUs KOpMOB. bypHoe pa3BUTHE THWIOCTHOM MHKPOQIIOpHI,
BBI3BIBAIOIIEH MOpYY KOPMOB MNpPH XpaHEHHMH KOpMOB. COXpaHEHHE CKOUICHHBIX pacCTEHUU
NyTeM BBICYIIMBAHUSA, CHUJIOCOBAHMS, CEHAKUPOBAHUA. MHUKPOOHOIOTMUYECKHUE MPOLECCHI,
MPOUCXOISIINE MPU CHIIOCOBAHUH, CO3PEBAHUM CEHAXa, JPOKKEBAHUN KOPMOB.

[TumieBbie TOKCUKOMH(EKIUN, pa3BUBAIOIIMECS B pe3yjbTaTe MOMaJaHus BO30yAuTenei
OT OOJIbHBIX )KMUBOTHBIX, JIFOJIEH, ITULL.
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[MumeBbIX TOKCUKOMH(EKIUW, BBI3BIBAEMBIE CalbMOHEUIAMH. 3apakK€HHOE MSCO
KPYIHOTO pOratoro cKoTa, MNOTpeOJeHue HWHOUIUPOBAHHOW KOHWHBI, OapaHWHBI, Msca
BBIHYXJEHHO 3a0UTHIX )KMBOTHBIX, a TAKXKE MSICO W SHIIA NTUI, OOJBHBIX CAIbMOHEITIE3aMH KaK
HUCTOYHHK caJbMOHeNIe3a y Jrojaei. Molloko oT OOJbHBIX KOpPOB Kak (akTop mnepeaadu
CaJIbMOHEIIE30B.

[IumeBpie  TOKCHUKO3bl. BuAbl  MHUKpPOOpPraHM3MOB, KOTOpble B  pe3ylbTaTe
KHU3HEACSATEIIbHOCTH HAKAIUIMBAIOT TOKCUHBI. YTIOTPEOJICHHE B MUINY MPOIYKTOB, COIAEPIKAIINX
B 0OJIBIIIOM KOJMYECTBE TOKCHUH.
3apaxxenue Jnoned WHQEKIHMOHHBIMU OOJIE3HSMHU: MPH HEMOCPEIACTBEHHOM KOHTAKTE C
0O0JIbHBIMH JKMBOTHBIMU MM UHGULIHUPOBAHHBIMU IpoaykTamMu y0os. KoxeBeHHO-MexoBoe, Kak
MCTOYHUK BO3MOXKHOTO 3apayKEHUSI CHOUPCKOH S3BOH.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Bun yueOHo# padoThl OoOpa3oBaTe/ibHbIE TEXHOJOTUH
Jlekuun DNEeKTPOHHBIE MaTepUalIbl, UCIIOIb30BAHNE
MYJIbTUMEINIHBIX CPEICTB, Pa3AaTOYHbIN MaTepual
JlaboparopHbie pabOTHI [TocTanoBka onbiToB. OOCYXX/I€HHE U aHATIU3

MPEAJIOKCHHBIX BOIIPOCOB UX AYAUTOPHBIX 3aHATHAX,
WHAWBUAYAJIbHBIC NOKJIAAbl, TCCTUPOBAHNC

CamocTosTelIbHbIE pa6OTbI 3aIJ_[I/ITa " Npe3CHTAlUA PE3YJIIbTATOB CAMOCTOATCIIBHOI'O
HUCCICOOBAaHU Ha 3aHATHAX

6. @OH/I O1LI€EHOYHBIX CPEeACTB JUCHUILINHBI (MOIYJI51)
6.1. [lacnopT poHIA OLIEHOYHBIX CPEICTB MO TUCHUIIHHE MHUKPOOHOJI0THS U HMMYHOJIOTHSI

Ne Kox koHTpO OneHoYHOe CPEesICTBO
Kontponupyemsie paszessl (TeMbl) o
/11 - ITpyemMoit HAaMMEHOBAaHHME | KOJI-
JVCIATUTHHBI
KOMIIETEHIH BO

1 | Mopdonorus u hpusuosorus TectoBbie 3ananus | 20
MUKpPOOpraHu3MoB. BnusiHue daxktopos Bompocer 3auera | 15
BHEIIIHEH cpeJibl Ha pa3BUTHE VK-1 Pedepar 5
MHUKPOOPIaHU3MOB HX POJIb B KPYTOBOPOTE
OMOTeHHBIX BellecTB. B3auMooTHOIIEHUS
MHUKPOOPTraHU3MOB MEX1y COOOH.

2 | DKosoruss MUKpOOPTaHM3MOB: MHKpoQIiopa TecroBble 3ananus | 20
MOYBBI, BOJBI U BO3/1yXa, )KUBOTHOT'O VK-1 IBompocsl 3auera 6
Opra"msma Pedepar 5

3 | 'eneTnka MUKpOOPTaHU3MOB H yueHHE 00 TecroBrie 3amanus | 40
MHOQEKIUH U UMMYHUTETE YK-1 Bonpocsr 3auera | 8

Pedepar 5

4 CrennanbHasi MUKPOOHMOJIOTHSI: CBOKWCTBA TectoBsle 3amannsa | 100
OCHOBHBIX TPYIT MEKPOOPTaHH3MOB; Bonpoce! 3auera 21
BBI3BIBAIOLINX MOPUY Msica, MOJIOKA U SUII, VK-1, OIK-6 Pecdepar 5
KO>KEBEHHO-MEXOBOE CHIPhE, a TAKKE
YYaCTBYIOIIMX B TEXHOJIOTUSAX U3TOTOBJICHUS
MOJIOYHBIX MTPOAYKTOB, CHIIOCA.

6.2. [lepeuyeHb BOMPOCOB 3a4eTa

1. Mopdgoaorusi u (puznogoruss MUKpPOOpPraHu3mMoB. Buausinue ¢axTopoB BHeIIHei
cpeabl Ha pa3sBUTHE MHUKPOOPraHM3MOB HX POJIb B KPYroBOpOoTe OMOIeHHBIX BellECTB.
B3anMooTHOLICHHSI MUKPOOPTaHU3MOB MekK1y co00ii.

1 PoJib MUKpOOPIraHW3MOB B IPUPOJIE U CENIbCKOX03siiicTBeHHOM npakTuke YK-1
2 OCOOEeHHOCTH CTPOEHHUSI M Pa3MHOXKEHHsS MHUKpOMHIETOB. VX 3HaueHue B MpUpojae U
HapoHOM xo3siiicTBe. YK-1
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Hpoxxu, cTpoeHue, pa3MHOKEHUE, 3HaYeHUE B HapoJHOM Xxo3siiicTBe YK-1
bakrtepun, popmer 6akTepuii. CTpoeHne, oCHOBHBIEC cBoicTBa. YK-1
Xapakrepuctuka otaenaa Firmicutes. 3HaueHre OCHOBHBIX mpeacTaBuresei YK-1
Xapakrepuctuka otaena Gracilicutes. 3naueHue ocHOBHBIX mpeacTaBureneid YK-1
Xapakrepuctuka otaena Tenericutes. 3HaueHue OCHOBHBIX npeactaButencii YK-1
Xapakrepuctuka otaeaa Mendosicutes. 3HaueHre OCHOBHBIX mpeacTaBureei YK-1
MexaHu3MBbl OCTYIUICHUS TUTATENbHBIX BEIIECTB B MUKPOOHYIO KiIeTKy. YK-1
Knaccudukanus MUKpoopranuzMoB 1o crioco6am nuranus. YK-1
®otoaBToTpodbl 1 XeMoaBTOTpo(dbl. OcHOBHBIE TpeAcTaBuTenu. Mx Mmopdonornyeckue
u pusnosiornueckue ocooeHnoctn. YK-1
Crpoenue u MexaHu3M JeictBust pepmeHToB. CBoiicTBa pepmenToB. YK-1
AspoOHoe apixanne. XuMu3M. DHepreTuueckuit Beixoa YK-1
AHa’po0OHOe AbpIXxaHue. XUMU3M. JHepreTudeckuii Berxoq YK-1
CrniocoObl MoTy4eHUs SHEPTHH IS )KU3HEIeATeIbHOCTH MUKpoopranu3mMoB YK-1
2.9K0J10rUsl MUKPOOPTraHU3MOB: MHKPO(JIOpa MOYBbI, BOAbI M BO31yXa, :KHBOTHOI0
opranuszma
CaHuTapHble MOKa3aTeINU BOJBI: KOJU - TUTP, MUKPOOHOE UMCIIO, KOJIUHMHJEKC.
YK-1
MeTtonbl HccneoBaHus MUKPO(IIOPHI BO3AyXa, CAHUTApHAs OIEHKAa. AdPO30JbHAA
nepenavya maTOreHHBIX MHKpoopranusmoB. YK-1
BnusiHue temmneparypsl, BIaXXHOCTH M Pa3iMYHbIX KOHIEHTpALUil cosield Ha pa3BUTHE
MHUKpoOoB. YK-1
Bnusaue kucinopoaa Ha KU3HEACATEIBHOCTh MUKPoOoB. YK-1
XuMuyeckue (pakTopbl, BIUSIONIUE HA KUZHEIEATEIbHOCTh MUKPOOOB. YK-1
Cum6m103, Mmetabno3. CynrHocTs 3THX oTHOIIeHHH. YK-1

3. I'eneruka MHUKPOOPTaHU3MOB U YYCHUEC 00 I/IH(])CKIII/II/I U UMMYHUTETE.

Opranuzaiys reHeTUYECKOro arnmapara npokapuoT U akapuort, aykapuotT. YK-1, OITK-6
Myranuu, ux pasHoBuaHoctd. Myrarennsie gaktopsl. YK-1, OITK-6

deHoTUTTHYECKAS U3MEHUYUBOCTh MUKpoopranuzMoB. YK-1, OITK-6
HNudexnusa. @akTopsl COCOOCTBYIONINE Pa3BUTHIO WH(pEKIHOHHOTO mpoiecca. YK-1,
OIIK-6

Ponb UBOTHOrO M yCIOBUH cpeAbl B BOSHUKHOBEHHWH U DPa3BUTHH HH(EKIIMOHHOTO
nporiecca.

UTto Takoe UMMYHHUTET y KUBOTHBIX U KakoBbI ero Buibl. YK-1, OITK-6

HNmmyHomnpodwmnaktuka u ummyHnotepanus. YK-1, OITK-6

AHTHUTEHBl M WX CBOHCTBA, poOIlb B BBHIPAOOTKE HUMMYyHHTETa. BiaummojeiicTBue c
agturenamu. YK-1, OIIK-6

4. CneumajibHasi MHKPOOHOJIOTHSI: CBOCTBA OCHOBHBIX TIPYNIl MHKPOOPraHU3MOB;

BbI3bIBAKOIIIUX MOPYY MsCa, MOJOKaAa H HAHUHI, KOXKCBCHHO-MEX0OBOC CbIpb€, a TaKiKe
Y4acCTBYIOIIIUX B TCXHOJIOIUAX U3roTOBJICHHUA MOJIOYHBIX MIPOAYKTOB, CUJIO0CA.

1.

2.

Monounokucnoe 6poxenue. XumuzM. Mopdonorudeckue u GuU3NOJIOTHUECKHE OCOOEHHOCTH
Bo30yauteneit YK-1, OIIK-6

CuiocoBaHue M CEHAXHPOBAHUE KOPMOB — KaK TMPUEMBI KOHCEPBHUPOBAHHS, OCHOBAHHBIC Ha
MOJIOYHOKHCIIOM OpoxkeHuu. Metonsl perynupoBanus. YK-1, OIIK-6

MacnsHokucmoe OpokeHne. XapakTepHble 0COOEHHOCTH M CBOWcTBa Bo3Oymuteneit. YK-1,
OIIK-6

Cwioc. Cunocyemble, HecuiaocyeMble KylnbTypbl. CaxapHbld MUHHMYM. JInHammuka
MUKpPOOMOJIOTHYECKUX  MPOIECCOB  NpPU  XOJOJHOM, TropsdyeM  crnocofax
cunocosauus. YK-1, OITIK-6

[IpumeHeHHEe 3aKBAaCOK W XMMHUUYECKHX KOHCEPBAHTOB JJISi TMOJNYYCHHUS KAYECTBEHHOTO
cmioca. YK-1, OIIK-6
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10.
11.
12.

13.
14.
15.

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

[ToBpllIeHHE MUTATENBHOCTH KOpMa crHocoboM ApoxokeBaHus. KoHTpoib 3a pocToM U
pasmuoxenuem apoxokein. YK-1, OIIK-6

MukpoOuonornyecke MpoLecchl MPU MPUTOTOBICHUU OOBIKHOBEHHOr0, Oyporo ceHa
METOJIOM aKTUBHOTO BeHTHiHpoBanus ero. YK-1, OITK-6

Mo70KO ¥ UCTOUYHUKH €ro 3arps3HeHus. JluHaMuka MUKPOOUOJIOTHYECKUX MPOIECCOB B
MoJjoke npu ero xpanenun. YK-1, OITK-6

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

OCHOBHBIE TIPEJICTABUTEIIM MUKPOOPTAaHU3MOB MTOBEPXHOCTH )UBOTHOTO. YK-1, OIIK-6

MHTOKCHKO3BI - KOPMOBBIE OTpaBiieHus xUBOTHBIX. YK-1, OIIK-6

Msico kak BO3MOKHBIM HCTOYHUK MH(pekuu. KoHcepBupoBanue msca CymKor. XUMHUYECKHE
cnioco6b! koHcepBupoBanus. YK-1, OITK-6

DHoreHHoe (MPUKU3HEHHOE) U 9K30reHHOe o0ceMeHnenne msica mukpobdamu. YK-1, OITK-6

[Topoku msica, BbI3biBaeMble MUKpoopranuzMamu. YK-1, OITK-6

Nudexnuu, nepemaBacMmbie uepe3 sAWI0. [HUEHHWE W IUICCHEBEHHUE SWIl. XpaHCHUE SHIL.
Koncepsuposanue sui. YK-1, OIIK-6

KorkeBeHHO-MEX0BOE ChIPhe KaK BO3MOKHBIM HcTOYHUK MHPekuu. YK-1, OITK-6

KoncepBupoBanue koxxeBeHHOTO chipbst. YK-1, OITK-6

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

[TuneBble TOKCHKOMH(EKITUN 1 3aKOHOMEPHOCTH uX pacrpocrpanenus. YK-1, OITK-6

Kumeunsie nndexnun. Xapakrepuctuka Bo3oyaurenei. [Ipopunaktuka. YK-1, OITK-6

Buabr MuUKpOOpraHM3MOB, KOTOpBIE B pPE3ylbTaTe >KU3HEACSITEIBHOCTH HAKAIUIUBAIOT
TOKCHUHBI. [TuIIeBbIe TOKCUKO3bI, BHI3BIBAEMbIE MAJIOUYKONW OOTYyNIH3Ma, TOKCUUYECKUMU U
rpubamu, 3HTEPOKCUTE€HHBIMHU CTAPUIOKOKKAMH.

6.3. llIkasa o1leHOYHBIX CPEACTB

OneHka 3HaHUH, Kputepuu orieHnBaHus
YMEHUI, HABBIKOB

- INIy0OOKOE M CUCTEMAaTHYECKOE 3HAHUE BCETO TecroBble 3a1aHus

TTpo/BUHYTHA IPOTPAMMHOTO MaTepualia ¥ HOBAaIUH (36-40 6annoB)
JIEKIIMOHHOT'0 Kypca [0 CPaBHEHUIO C yueOHOM Pedepar (8-10
JUTEPATYPOH; 0aoB

(75 -100 bazos) - OT‘II;TJIZII])?;OG’I/I CBOOOHOE BIIaJICHHE 3K3aMe)HauI/10HHLIe

(3aTTCHOY KOHIENTYaIbHO-TTOHSTUHHBIM aIapaTom, Borpock (31-50

HAYYHBIM 3bIKOM U TEPMUHOJIOTHEN B 00JIaCTH 0as1oB)
MUKpPOOHOJIOTHH;
- 3HaHUE OCHOBHOM JINTEPATYphl U 3HAKOMCTBO C
JIOMTOJTHUTENbHO PEKOMEHA0BAaHHOW JIUTEPATYPOUd; -
YMEHUE BBIOJIHATH MPEYCMOTPEHHBIE
IIPOrpaMMoOM 3aJaHus;
- JOTUYECKH KOPPEKTHOE U yOeaUTeNbHOE
M3JI0KEHUE OTBETA.
- 3HaHUE Y3JI0OBBIX MPOOIeM MUKPOOUOIOTUH U TecroBble 3a1aHus

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

Gamia) — JIEKIIMOHHOT'O Kypca; Pedepar (5- 9

«3AUTEHOY - YMEHHUE TI0JIh30BaThCS KOHIIENTYaIbHO- 0aJIIoB)

MOHATUIHBIM aIllapaToM B MPOIIECCEe aHAINU3a DK3aMeHaIlMOHHbIE
OCHOBHBIX ITPO0JIEM ITPOrPaMMBI; Borpocsl (21-30)
- 3HaHUE BOKHEUIINX pabOT U3 CIIUCKA
PEKOMEHIOBAaHHOM JINTEPATypPhI;
- YMEHUE BBIOJIHATH MIPETyCMOTPEHHbIE
IIPOrpaMMoOi 3aJJaHus;
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- B LIEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCeraa
TOYHOE W apTYMEHTHPOBAHHOE M3JI0KEHUE OTBETA.
- (pparmenTapHbIe, IOBEPXHOCTHBIEC 3HAHUS TecToBble 3a1aHUs
TToporoBhiii BOKHEHIIMX pa3/ieiioB MporpaMmsl u cogepxkanust | (15-24 Gama)
JIEKIIMOHHOT'O Kypca MUKPOOHOJIOTHH; Pedepar (5
- 3aTPyTHEHUS C HCIOIH30BAaHHUEM HAY9IHO- 6as1oB)
(35 - 49 Gannos) — MOHATUMHOTO anmnapaTa 1 TEPMUHOJIOTHH Y4eOHOW | DK3aMeHallMOHHBIE
(3AITCHO» JMCILIUIUIMHEL, Bompocsl (15-20)
- HETOJIHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM
JIUTEPaTypou;
- YaCTUYHBIE 3aTPYIHEHUS C BBIIIOJIHEHUEM
MPEAYyCMOTPEHHBIX IPOrPaMMON 3aJaHUI;
- CTpEeMJICHHUE JIOTUYECKH OIPEIETICHHO U
MOCJIC0OBATEIHHO U3JIOKUTh OTBET.
Huzkuit - He3HaHHe, JTUOO0 OTPHIBOYHOE MIPEICTaBICHUE 00 TecToBble 3a1aHus
(10TIOPOrOBBIif) y4eOHO-TIPOrpaMMHOM MaTepuale; (menee 15 6amnoB)
(KoMIIeTeHIMS HE | - HEYMEHHE BBIIOJIHATH MPEyCMOTPEHHbBIE Pedepar (0-4
chopmupoBaHa) MIpOrpamMMoit 3aaHusl. Oarma)
(menee 35 OK3aMeHaIlNOHHBIE
0aJIoB) — «HE BONIPOCHI  (MeHee
3a4TEHO» 15 6anoB)
Bce KOMIUIGKTBI OIIGHOYHBIX CPEICTB  (KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTEepPHAIIOB),
HEOOXOMUMBIX JUIS OLEHKU 3HAHWM, YMEHUH, HaBBIKOB W (WJIM) ONBITa JEATEIbHOCTH,

XapaKTepU3YIOIKe ATarbl (OPMHUPOBAHUS KOMIIETECHIIMHA B TPOLECCE OCBOCHUS JAMCHUIUINHBI
(Momynst) MOAPOOHO MpEACTaBICHBI B JOKyMeHTe «QDOHJI OIEHOYHBIX CPEACTB JAWCIHMIUINHBI
(Momyst)».

7. Y4eOHo-MeTOAUYeCKOe U HH(OpMANIMOHHOE O0ecnievyeHue JUCITUTIMHBI

(MoayJis)
7.1. YueOHas auTepartypa:

1. Cob6oneBa, O.M. MukpoOUOJIOTHsI U UMMYHOJOTHS: MPAKTUKYM JUIS CTYJEHTOB HaIlpaBICHUS
noarotoBku 36.03.02 «3ootexuusy»: yuedHoe nocooue /O.M. CoboneBa. — Kemeporo: Kyzbacckas
I'CXA, 2017. — 226 c. — TekcT: 3neKTpoHHbIH // JIaHb: 3J€KTPOHHO-OMOINOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/143027
2.Emues, B.T. Mukpobuonorus: yueOHUK 1 akageMudeckoro 6akanaspuata / B. T. Emues, E. H.
Mumyctun. — 8-e u3., ucnp. u gon. — M.: U3znarensctBo FOpaiit, 2017. — 445 c. https://biblio-
online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
3. Emmes, B.T. Cenbckoxo3siiictBeHHast MuKpoOuosorus: mnpakt. mocodoue / B. T. Emmes, E. H.
Mumyctun. — M.: U3parensctBo FOpaiit, 2017. — 205 ¢. — (IlpodeccuonanpHas mpakTuKa).
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EF9C4EGS
4. Turosa JI.B. YMKJ[ «Mukpo61onorus 1 MUMMyHOJIOTUs» - MudypHHCK, 2024,
7.2. MeToauveckne yKa3aHusl 10 OCBOCHUIO THCIMIINHBI

1. Turora JI.B. Meroauueckue ykazaHus JJis MPOBEIACHUS CAMOCTOSTEIbHON paboThI
o0yyaromuxcs mo JucuuIuiiHe: «MHUKpoOHOIOTHs 1 UMMYHOJIOTHS», 2025.

2. Turosa JI.B. YMK]] «MukpoOHOIOTHS 1 HMMYHOJIOTHsD - MudypuHCK, 2025.

7.3. Unpopmaumonnbie  HU(pPOBbIE TEXHOJIOTHHU (MIPOrPaMMHOe ol0ecrieyeHne,
coBpeMeHHbIe MpodecCHOHANIbHBIE 0a3bI JAHHBIX U HHPOPMALIMOHHbIE
CNIPaABOYHBbIE CHCTEMBI)

VYyeOHass nucuuiuinHa (MOAYNb) MpeAyCMaTpUBAaeT OCBOCHHE HH(POPMAIMOHHBIX H
u(poBbIX TexHoJorui. Peanusanus uu@poBbIX TEXHOJIOTHH B 00pa30BaTENIbHOM MPOCTPAHCTBE
ABISICTCA OJHOM W3 BaKHEHIIMX 1eneil oOpa3oBaHUs, Jarolle BO3MOXHOCTb pPa3BHBATh
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https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
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KOHKYPEHTOCIIOCOOHbIE KayecTBa OO0yJalomuxcs Kak OyaymuxX BbICOKOKBATH(DUIMPOBAHHBIX
CTICIIUAJIFCTOB.

[ludpoBbie TEXHOJIOTHMH MPEIYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(EKTUBHOIO pPELICHHUS
3a1a4 MPO(ECCHOHAIBHOTO, COLMATBHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHHEM PA3ITHYHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHMH. OcBOEHHE IU(PPOBBHIX TEXHOJOTWH B paMKax JaHHOU
JMCIUIUIMHEL (MOZYJIsl) OPHEHTHPOBAHO Ha CIOCOOHOCTh O€30macHO M Ha/IeXalmuM o0pazom
NoJy4yaTh JOCTYI, YIOpPaBIsATb, WHTETPUPOBATh, OOMEHHBATHCS, OICHWBAaTH M CO37aBaTh
UHQOpMAIMIO C TOMOIIBI0 IHM(APOBBIX YCTPOMCTB M CETEBHIX TexHosoruid. dopmupoBanue
U(pPOBON KOMIIETEHTHOCTH MpeanojaraeT padoTy ¢ JaHHBIMHU, BJIaJCHHE MHCTPYMEHTAMH IJIs
KOMMYHUKAIHH.

7.3.1. DJIeKTPOHHO-OMOJIMOTEYHAS] CHCTEMBbI U 0a3bI JAHHBIX

1. 000 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha okazanue yciayr ot 01.09.2025
No 6/1 (CeteBas snekTpoHHass OMOJINOTEKA).

2. ba3a naHHBIX A71eKTPOHHBIX HHPopManuoHHbIx pecypcoB @I'BHY ITHCXbB (morosop mo
obecreueHuI0 J0CTyna K 3JeKTpoHHbIM uHMopmarmoHHbiM pecypcam ®I'BHY IHHCXB uepes
tepmuHain ynaneHsoro gocryna (TY ®I'BHY LHHHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «AnektponHoe m3narenscTso FKOPAMT (https://urait.ru/) (10roBop Ha oka3aHue
YCIYT 10 TPEIOCTAaBICHUIO JOCTyna K oOpaszoBarenpHOU mmiaTtpopme OO0 «DIeKTpOHHOE
m3narensctBo FOPAUTY ot 01.09.2025 No 7326).

4. DnekTpoHHO-OMOIMoTeuHas cuctema «Bepuanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHue pon3BeAcHui oT 26.03.2020 Ne 14/20/25).

° 5. baza nanaeix HOb «HanmnoHanbHas 31eKTpOHHAs] OMOINOTEKAY
(https://rusneb.ru/) (moroeop o noaktodenun k HOB u npepocrariennn gocrymna k oobekram HOb
ot 02.09.2024 Ne 101/H2bB/4712-1).

6. JloroBop O COTPYJHUYECTBE IO OKa3aHUIO OWOIMOTCUYHO-UHPOPMAIMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT TIOJb30BaTENsIM YHHUBEPCUTETa M3 4YHCIa HHBAIWIOB IO 3PEHHUIO,
CIIa0OBUISAIINX, WHBAIUAOB JAPYTUX KATErOpUH C OrpaHUYEHHBIM JOCTYNOM K MH(GOpMAIHH, JIHI,
UMEIOUINX TPYAHOCTH ¢ ureHueM miockoneyaTHoro Tekcta TOI'BYK «TamboBckas oGnactHas
yHUBepcaibHas HayuyHass OmOmmorexka M. A.C. Ilymkuna» @umuan «CrnenuanbHas OnOIHOTEKA
s cnenbix uM. H.A. Octposckoroy» (https://www.tambovlib.ru) (moroBop o corpyaHuvecTBe OT
10.10.2024 Ne 0001).

7.3.2. UudopmanuoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBoynas mpaBoBasi cucrema KoncynsTanTtllmoc (ZoroBop MOCTaBKH, aJanTallid U
COIPOBOKICHUS FK3eMIuTApoB cucteM Koncynprant [Tmoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnexTpoHHBIA nepuoaudeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha ycinyru

1o conpoBokaeHuo oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpemeHHbIe NpodeccHOHATbHBIEC 0a3bI JAHHBIX

1. ba3a naHHBIX HOPMAaTHUBHO-NIPABOBBIX AaKTOB HMH(OPMAIMOHHO-00pa30BaTEeIbHON
nporpammel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)

2. baza pannpix HayuHolf snexktponHoi Oubmmorexku eLIBRARY.RU — poccuiickuii
MH(OPMALlMOHHO-aHAIMTUYECKUI MopTall B 00JAacCTH HAyKHM, TEXHOJOTMH, MEIULUHBl U
obpasoBanus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpbiThie gaHHble DenepanbHOM  CIIy’)KOBI TOCYJapCTBEHHOM CTAaTHUCTUKH -
https://rosstat.gov.ru/opendata

7.3.4. JIMIIeH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe
obecreyeHue, B TOM YHCJIe 0T€4eCTBEHHOT0 POU3BO/ICTBA
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

No HanmenoBanwue Pazpabotuuk 1O JlocTymHOCTh Ccpuika Ha Equnbrit PexBu3UTHI
(mpaBoobnanaren | (MEeH3HMOHHOE, pEECTp POCCUUCKUX MTOITBEPIKTAIOTIETO
b) CBOOOTHO nporpamm 11t OBM u JIOKyMeHTa (TIpH
pactmpocTpaHsieM B/J1 (ipu Hammmamm) HAJINIHN)
oe)
1 Microsoft Windows, Microsoft JlunieH3nOHHOE - Jlnen3us
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: 6ECCPOYHO
2 AHTHBHPYCHOE AO JIutniensuonnoe | https://reestr.digital.go | CyGnuieH3HOHHBII
TPOTPaMMHOE «JTaboparopust v.ru/reestr/366574/?sp norosop ¢ 000
obecrieuecHme Kacmepckoro hrase_id=415165 «Codrerc» oT
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/H,
Security mms 6u3Heca CPOK JEHCTBHSA: C
18.12.2025 no
17.12.2026
3 MoitOduc 00O «Hogsie Jlunienzuonnoe | https://reestr.digital.go Konrpakt ¢ 000
CraHJapTHBIH - I ER ST v.ru/reestr/301631/?sp «PyOuxon»
OducHbrit maker TEXHOJIOTHUI hrase_id=2698444 ot 24.04.2019 Ne
UL pabOoTHI C (Poccust) 036410000081900001
JIOKYMEHTaMH 2
M IIOYTOH CPOK JICHCTBHUSL:
(myoffice.ru) 6eccpovHO
4 OducHsrit maket AO «P7» JIunensuonnoe | https://reestr.digital.go Kontpakt ¢ 000
«P7-Oducy v.ru/reestr/306668/?sp «Codrekc»
(meckTormHasi BEpCHsl) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CpOK JICHCTBHUSL:
OeccpodHo
5 OmnepanroHHas 00O "Bazanber Juuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
cucremMa «AJbT CBOOOIHOE v.ru/reestr/303262/?sp «Codrekc»
O6pazoBanue» pOrpaMMHOE hrase_id=4435015 o1 24.10.2023 Ne
obecreuenue" 036410000082300000
7
CpOK JEHCTBHUS:
OGeccpodHo
6 | IIporpamMmHas cucrema AO Juuensuonnoe | https://reestr.digital.go JInieH3nOHHBIH
JUIsl OOHAPYIKEHUS «AHTHILIATHATY v.ru/reestr/303350/?sp Jorosop ¢ AO
TEKCTOBBIX (Poccust) hrase_id=2698186 «AHTHUILIATAAT» OT
3alMMCTBOBAHMI B 16.05.2025 Ne 10567,
YUEOHBIX U HAYYHBIX CPOK JICHCTBHSL: C
paboTax 16.06.2025 mo
«Antumiaruat BY3» 15.06.2026
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacrpocTpassem
nokymeHnToB PDF, oe
Djvu
8 Foxit Reader Foxit Corporation CBoOonHO - -
- IPOCMOTP pacnpocTpaHseM
nokymeHntoB PDF, oe
DjvU
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

7.3.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKANNOHHOM ceTH « UHTEpHET»
1. CDTOwiki: 6a3a 3nanuii mo nunudposoit Tpanchopmarnuu https://cdto.wiki/
2. www.mcx.ru/ OpunmanbHbii calltT MUHHCTEpCTBA CEIBCKOro Xo3saicTBa Poccuiickoit
denepanuu.
3. baza nannbIx uHGOPMALMOHHON cucTeMbl «EqrHOE OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam» http://window.edu.ru
4. DnexTpoHHO-OMOIMOTEYHas crucTeMa u3aTenbeTBa «JIauby http://e.lanbook.com
5. Hauwmonaneusiii iudpoBoii pecypc «PyKOHT» - MeEKOTpacieBas dJIEKTPOHHas OMOIHOTEeKa
Ha 0a3e TexHonoruu Konrekcrywm http://www. rucont22
6. DOnextpoHHas OuOmMOTEYHas cUcTeMa POCCHHCKOrO TOCYAapCTBEHHOTO —arpapHOro
3a04HOTO yHHBepcuTeTa http://ebs.rgazu.ru

7.3.6. lu(poBbIie HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM Mpoiecce
LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru

Cepsucsl onpocos: Suaexkc.®opmsl, MyQuiz

Cepsucel Buneocssizu: Suaekc. Texemoct, Webinar.ru

CepBHC cOBMECTHOW pabOThl Haja mpoeKkTamu st HeOombmmx Tpynmn  Trello
http://www.trello.com

NoabkowhE

7.3.7. HudpoBble TEXHOJIOTUHU, IPUMeHsIEMble NPU U3YYEeHUH TUCIATIIMHBI

Ne | Hudpossie TEXHOTOTHA Bunsl yaeOHOM paboOTHI, dopmupyembie NaK
BBIIIOJIHSAEMbBIC C TIPUMEHECHUEM KOMIIETEHIUU
1M (POBOM TEXHOJIOTHU
1. | O6nayHble TEXHOIOTHUH Jlexun YK-1 W-2yk1
CamocTosaTenbHas paborta
2. | Bonbiiue na"HHble Jlexinmmn YK-1 W-2yx1
CamocTosaTenbHas paborta

8. MaTepHa/IbHO-TEXHHYECKOE ofecnevyeHue TUCIUNINHBI (MOTYJIs1)
JlaGoparopHble pabOThl W JIEKUUMU MPOBOAATCS B YU4EOHBIX ayauTOpusX Kadeapbl
OMOTEXHOJOTHH, CeNeKIIMd U CEMEHOBOJICTBA CENbCKOXO3SIMCTBEHHBIX KYNbTYp,: 2/32, 9/27, 9/29,
OCHAILEHHBIX MYJbTUMEIUITHON amnmaparypoil (3JIEKTpOHHAsI J10CKa, HOYTOYK, IIPOEKTOp, SKpaH),
MUKPOCKOIIaMH, TaOJIHUIIaMHU.

PaGouass mnporpamMa aucuuIUIMHBL «MUKpOOHMONOTHS UM HMMMYHOJIOTHS» COCTaBlI€HAa B
cootBercTBUU ¢ TpeboBanussMu OI'OC BO no nampasneHuto noarotoBku 36.03.02 3oorexHus,
[Tpodunb INPOAYKTUBHOE KMBOTHOBOJCTBO  YTBEP)KICHHOTO TpUKa3oM MHUHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoit @epeparuu Ne 972 ot 12.09. 2017

ABTOD: JIOIIEHT, K. c-X. H. TuTtoBa JI.B.

Penienzent: goueHT kadeapsl Ouosoruu U XxuMuu K.c.-x.H. Ky3nenosa P.B..
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[Iporpamma paccMoTpeHa Ha 3acelaHHMM Kadeapbl OHWOTEXHOJOTHMH, CEJeKIHH U
CEMEHOBOJICTBA CEIHCKOX035HUCTBEHHBIX KYIBTYP MPOTOKOI Ne 7 ot «9» ampens 2019 T.

[Iporpamma paccMOTpeHa Ha 3aceaHnuu yueOHO-MeToandeckor komuccuu [1moa0oBoniHoro
nHctutyta um. M.B. Muuypruna Muuypunckoro I'AY nporokos Ne 9 ot «22» anpesns 2019r.

[Iporpamma yTBepsKIeHa perieHueM Y 4e0HO-METOAMYECKOT0 COBETa YHUBEPCUTETA
npoTokoa Ne 8 ot «25» anpesnst 2019 r.

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

[Iporpamma paccmMoTpeHa Ha 3acefaHu Kadeapbl OHOTEXHOJIOTHH, CeNeKUUHd |
CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp MPOTOKOA Ne 6 ot «12» mapta 2020 r.

[Iporpamma paccMOTpeHa Ha 3aceIaHnu y4eOHO-MeToAnYeCKor Komuccuu [1moqooBoHOro
nactutyta um. M.B. Muuypruna Muuypunckoro I'AY nporokos Ne 9 ot «20» anpesns 2020r.

[IporpamMmMa yTBepxkzaeHa  pelleHHeM YueOHO-METOJMYECKOT0 COBETa YHHMBEPCUTETA
npoTokoa Ne 8 ot «23» anpesns 2020 r.

[Iporpamma nepepaboTaHa U JAOMOIHEHA B COOTBETCTBHH ¢ TpeboBanusmu OI'OC BO.

[IporpaMmma paccMoTpeHa Ha 3acelaHud  Kadeapsl OWOTEXHOJOTHH, CEICKIHH W
CEMEHOBOJICTBA CETBCKOXO3SIMCTBEHHBIX KYNbTYp MPoToKos Ne 8 ot «05» anpenss 2021 r.

[Tporpamma paccMOTpeHa Ha 3aceqaHnu y4eOHO-MeTOAnYECKOr Komuccuu [1moqooBontHoro
uHcTuTyTa uM. M.B. Muuypuna Muaypunckoro I'AY nporokon Ne 9 ot «19» anpens 2021r.

[IporpamMma yTBepxkaeHa  pelieHueM YueOHO-METOJMYECKOT0 COBETa YHHMBEpPCUTETa
npoTtokoi Ne 8 ot «22» anpenst 2021 r.

IIporpamma nepepaboTtaHa 1 A0HoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acegaHud  Kadeapsl OMOTEXHOJOTMH, CEJIEKIUH U
CEMEHOBO/ICTBA CEJIbCKOXO03AHCTBEHHBIX KYIbTYp npoTokod Ne 10 ot «15» urons 2021 r.

[IporpamMma paccMoTpeHa Ha 3acefaHuM yueOHO-MeToinyeckoi komuccuu IlnogooBoiHoro
uHcTuTyTa uM. M.B. Muuypuna Muuypunckoro I'AY npotokoin Ne 11 ot «21» utonss 2021r.

[Iporpamma yTBepKIeHAa  pelIeHHeM YueOHO-METOJUYECKOr0 COBETa YHHUBEPCHUTETa
npotokos Ne 10 ot «24» utons 2021 r.

ITporpamma nepepaboTtaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

IIporpamma paccMOTpeHa Ha 3acellaHuM Ka(eIpbl CaJOBOACTBA, OMOTEXHOJIOTMH H
CEJIEKIIUH CEIbCKOX03SIMCTBEHHBIX KyNIbTYp MpoTokoa Ne 9 ot «18» ampens 2022 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu yueOHO-MeToin4yeckoil koMuccuu [lnogooBoiHOro
uHcTuTyTa M. M.B. Muuyprnna Muuaypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.

IIporpamma yTBepkIeHa  pelieHueM Y4eOHO-METOAMYECKOIO COBETa YHHUBEPCUTETA
npoTokoi Ne 8 ot «21» anpens 2022 r.

ITporpamma nepepaboTtaHa u AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.

IIporpamma paccMOTpeHa Ha 3acefaHuu Ka(eApbl CaJOBOJICTBA, OUOTEXHOJIOTMH H
CEJIEKLIUHU CEJTbCKOXO03SIMCTBEHHBIX KYIbTYp MpoTokod Ne 11 ot «13» uronst 2023 .

IIporpamma paccMOTpeHa Ha 3aceJaHMHM Yy4eOHO-METOJUYECKOM KOMHMCCUU MHCTHTYTa
(byHaaMEeHTaIBHBIX U MPUKIATHBIX arpobuorexnonoruit um. M.B. Muuypuna Muuypunckoro 'AY
npotokoa Ne 11 ot «19» nrons 2023 r.

IIporpamma yTBepkaeHa pelieHHeM YueOHO-METOJUYEeCKOTO COBEeTa YHHBEpPCUTETa
potokoa Ne 10 ot «22» urons 2023 r.

[Tporpamma nepepaboTtaHa U AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3acefaHuu KaeApbl CaJOBOJICTBA, OHMOTEXHOJIOTMH H
CEJIEKLIUHU CETTbCKOXO03SIMCTBEHHBIX KYNbTYp MpoTokod Ne 11oT «3» mas 2024 r.

IIporpamma paccMOTpeHa Ha 3aceJaHMM Yy4eOHO-METOJUYECKOM KOMHMCCHUU MHCTHTYTa
(byHaaMEHTANBHBIX U MPUKIATHBIX arpobuorexnonoruit um. M.B. Muuypuna Muuypunckoro 'AY
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npotokois Ne 10 ot «20» mas 2024 r.
[lporpamma yTBep)kIE€HA peHIeHHEM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa
npotokoi Ne 10 ot «23» mast 2024 r.

[TporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu G®I'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHMM Kadeapbl CaJOBOACTBA, OHWOTEXHONOTMH U
CEJIEKIINM CEIbCKOXO03AHCTBEHHBIX KyJIbTyp poTokoi Ne 10 ot «08» anmpens 2025 r.

IIporpamma paccMOoTpeHa Ha 3aceJaHMM Y4eOHO-METOJMUYECKOM KOMHMCCUM WHCTHUTYTa
byHaaMEeHTaNBHBIX U MPUKIATHBIX arpobuorexnonoruit um. M.B. Muuypuna Muuypunckoro 'AY
poTokoa Ne 9 ot «21» anpesns 2025 r.

[Iporpamma yTBepXaeHa pemeHHeM YueOHO-METOIUYECKOTO COBETa YHHBEPCUTETa
npoTokoa Ne 8 ot «23» anpesns 2025 r.

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

[Iporpamma paccMoTpeHa Ha 3acelaHUHM KadeIpbl CaJoBOACTBA, OHOTEXHOJOTHMH U
CEJICKIIUH CeITbCKOXO03IUCTBEHHBIX KyIbTYp MPpoToKoa Ne 10 ot «10» anpens 2026 r.

[IporpamMMa paccMoTpeHa Ha 3acelaHuM Y4eOHO-METOAMYECKONM KOMMCCUU HWHCTUTYTa
(byHIaMeHTaIbHBIX U MPUKIAJAHBIX arpoonorexHonoruit um. M.B. Muuypuna Muuypunckoro 'AY
npotokos Ne§ ot 20 anpenst 2026r

[IporpamMma yTBepxkaeHa pemieHHEM Y4eOHO-METOAMYECKOrO0 COBETa YHHBEPCUTETa
npoTokos Ne 7 ot «22» anpens 2026 r.

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadepe 300TEXHUU U BETEpUHAPUH.
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