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AHHOTAIUSA

paboueii nporpaMMbl Y4eOHOM JMCUMININHBI « MUKPOOHOJIOTHS U OCHO-
Bbl HMMYHOJIOTMI» JJI1 OATOTOBKHU 0akaJjiaBpa no HanpasJjeHuro 36.03.02
3o0oTexHust HanpaBJeHHOCTH (poduib) « Hyrpuumosiorus u ynpasJjeHue nu-
TaHUEM KUBOTHBIX, [IpOAyKTHBHOE )KMBOTHOBO/ICTBO)

Leab ocBoeHMs AUCHMILVIMHBI: (GopMHpOBaHHE y OakalaBpOB 3HAHUU O
MHOTr000pa3u MUKPOOHOTO MHUpa, €ro rioOalbHOW POJIM B JKU3HU IUJIAHETHI U B
MPAKTUYECKON JEATENBHOCTU YEIOBEKa, HAYYHOIO MHPOBO33PEHHSI O MHOI000pa-
3UM MUKPOOHMOJIOTHYECKUX MPUEMOB U METOJIOB HCCIICJOBAHUN M 3HAYEHUH MUK-
POOPraHU3MOB B SKOJIOTUU, OMOTEXHOJOTHUH, TEHETUKE B CEJICKIIUU KUBOTHBIX, UX
pOJIU B MpPEBpAIICHUN OMOTEHHBIX BEILIECTB B MPUPOJIE; 03HAKOMIIEHHE C BO30YIU-
TEJSIMU 0CO00 OMACHBIX MH(EKIIMOHHBIX 00JI€3HEHN KUBOTHBIX, MUKPOOHOJIOTHYE-
CKHMH METOJIAMH MCCIIEI0BAHNSI KOPMOB, IIPOYKTOB )KUBOTHOTO IPOUCXOKIACHUS
(MoJoKa, Msca, Sull, Macia, ChIPOB U T.J.), 00bEKTOB BHEIIHEN CPE/bl; C OCHOBAMHU
UMMYHOJIOTHH, COBPEMEHHBIMH UMMYHOJIOTHYECKUMH METOJAAMH UCCIEIOBAaHUN U
MMMYHHOU IMarHOCTUKU, UMMYHOTEpPAuu U UMMYHOIIPO(PUIAKTHUKHY.

MecTo IMCUMILVIMHBI B Y4eOHOM IJIaHe: JUCUUIUIMHA BKJIIOYEHA B 00s3a-
TEJIbHYIO YacTh Y4E€OHOrO IUIaHA MO HaIpaBieHUIO0 MoAroToBku 36.03.02 3oo0Tex-
HUSL.

TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS AUCHUILIUHBI: B PE3YJIbTATE
OCBOCHMSI TUCIUIITUHBI (opMUPYIOTCS crienyromue komrerenuuu OITK-4.1;
OIIK-6.1; OIIK-6.2; OIIK-6.3.

Kpartkoe copepskanue AuCHUINIMHBI:

B pazgene «OO6miass MUKpOOHONOTHS» H3Y4YalOT PO MUKPOOMOJOTHUU B
HapOJHOM XO035HCTBE; MOP(POJIOTHIO0 U (HHU3HOJIOTHI0 MUKPOOPTaHU3MOB; T€HETUKY
MHUKPOOPTraHU3MOB; UX POJIb U 3HAUEHUE B OMOTEXHOJOTMH, F€HETHUKE, CEJICKINY;
BIUsiIHKUE (PAaKTOPOB BHEIIHEW Cpelibl HA MUKPOOPTaHU3MBbI; KOJIOTHI0 MUKpPOOpra-
HU3MOB (MHUKpOQUIOpHI MOYBBI, BOJABI, BO3/lyXa, TeJla KUBOTHBIX); MPEBpPAILECHUE
MUKpPOOpraHU3MaMH COeIMHEHHI yriepoaa, a30Ta, pocdopa, cepsl, Kene3a; aHTH-
OMOTHUKOB M HMX NPOIYLIEHTOB, OTPAHUYEHUSI UX MPUMEHEHHS] B KOPMJICHUU KU-
BOTHBIX; MPOOUOTUKOB, TPEOMOTHUKOB, MPEMHUKCOB.

B paznene «MHpexuus 1 UMMYHHUTET» U3y4yalOT OCHOBBI HaykKu 00 MH(EK-
LIMU; O COBPEMEHHBIX KIacCU(PUKALMIX UMMYHUTETa; UMMYHHOM CHUCTEME; aHTH-
reHax M aHTUTeNaX; UMMYyHoJe(UIUTaX, UMMYHOAHMArHOCTUKE, UMMYHOIPOdU-
JAKTUKE U UMMYHOTEpANUU CEJIbCKOXO3AMCTBEHHBIX KUBOTHBIX; O UMMYHOJIOTH-
YECKUX peaKIUAX U MOJIEKYIsIpHbIX Mertogax auarHoctuku (I[P, UDA u ap.);
0Cc000 OMmacHBIX MH(PEKITMOHHBIX 3a00JeBaHNN OAMIIIIPHON, KIOCTPUANAIBHON H
OaKkTepuanbHON ITHOJIOTHUH, MUKO30B M KOPMOBBIX MHUKOTOKCHKO30B M BHUPYCHBIX
MH(PEKIHMHN CeNbCKOX03IMCTBEHHBIX KUBOTHBIX.

B pasnene «OCHOBBI CelbCKOXO3SIMICTBEHHON MHUKPOOUOIOTHUWY» MPOBOJST
MUKPOOHOJIOTUYECKOE MCCIEA0BAHNE KOPMOB, MPOJIYKTOB KUBOTHOTO MPOUCXOXK-
JeHus: (MOJIOKa U MOJIOUHBIX MPOAYKTOB, MsICA U MSICHBIX MPOJYKTOB, SIUI[ U SIMY-
HOM MPOAYKIIMH), a TAK)KE KOKEBEHHO- MEXOBOIO ChIPbsl M HABO3A.

OO0mas TPyA0eMKOCTh JUCHHIIMHBL: 3 3aueTHBIX eauHull (108 yacos).

IIpoMeKyTOYHBbIN KOHTPOJIb: YK3aAMEH
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1. Heab ocBOCHUSI AMCHHUIITIMHBI

Heabio qucuuminabl « MUKPOOHOJIOTHSA M OCHOBBI HMMYHOJIOTHID) SIBJISI-
eTcst popMupoBaHUe y OakalaBpOB 3HAHWW O MHOTOOOpa3wy MUKPOOHOTO MHpA,
ero riao0abHOM PO B JKU3HU IUIAHETHI U B MIPAKTUUYECKOU NIESITEILHOCTH YENO-
BEKa, HAYYHOTO MUPOBO33PEHUSI O MHOTOOOpa3uu MUKPOOUOJIOTHYECKUX TPUEMOB
U METOJIOB MCCIIEIOBaHMM, 3HAUCHUH MUKPOOPTaHU3MOB B OMOTEXHOJIOTHH, T€HE-
TUKE W CEJICKIIMH; JKOJOTUU, WX POJIM B TPEBpPAIICHUN OMOTCHHBIX BEIIECTB B
IPUPOJIE; O3HAKOMJICHHE C BO3OYAMTENIMH OCO0O OMACHBIX MH(PEKIIMOHHBIX 00-
JIE3HEW KUBOTHBIX, MHUKPOOHMOJIOTMYECKUMU METOJAMH HCCIEOBAHUS KOPMOB,
MPOJIYKTOB KUBOTHOTO MPOUCXOXKIEHUsI (MOJIOKa, Msica, SIMI], Macliia, ChIpOB U
T.1.), OOBEKTOB BHEIIHEH CpPEJIbl; C OCHOBAMU UMMYHOJIOTHH, COBPEMEHHBIMHU HM-
MYHOJIOTUYECKUMU METOJAMH HCCIIEIOBAHUIT U UMMYHHON JUAarHOCTHKU, UMMY-
HOTEPANUU U UMMYHOTIPODUITAKTUKHY.

2. MecTO IMCHMILIMHBI B Y4e0HOM mpouecce

Huctuninnaa « MUKpOOHOJIOTHST U OCHOBBI UMMYHOJIOTHM» OTHOCHUTCS K 005-

3aTeNbHON YacTu YueOHoro miana no HampasieHuio 36.03.02 3oorexuus (biok
b1.0).

[IpenmecTByOMMMH KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
TUCIUTUIMHA «MUKPOOHOIOTHS U UMMYHOJIOTHSD», SBISIOTCS «XUMHUSI HEOpPTaHU-
yeckas», «Xumus opraHudeckas», «Mopdoyiorus *KUBOTHBIX», «['€HeTHKa KU-
BOTHBIX», «boTaHnka», «300JI0THs», «300TEXHUYECKUI aHAIU3 KOPMOBY, « ITOJIO-

T'Usl )KUBOTHOBOJICTBA»

JucuunnuHa « MUKpOOHOIOTHS M1 OCHOBBI UMMYHOJIOTUI» SIBJISIETCS OCHOBO-
NOJIArarolel JUIsl U3y4YEeHMS CIEeNYIOIUX JUCIMIUIMH: «bruoxumus», « Puznonorus
U DTOJIOTHS JKUBOTHBIX», «OCHOBBI BeTepHHapum», «KopmieHue >XKMUBOTHBIX»,
«TexHosorus nepBUYHON nepepaboTKU MPOAYKTOB KHUBOTHOBOJCTBAY, «300TUTH-
€Ha, pa3BeJeHUE KUBOTHBIX», «TexHOIOrusl NepBUYHON NepepabOTKU MPOAYKTOB
KUBOTHOBOJICTBa», «CKOTOBOACTBOY», «OBLIEBOJICTBO U KO3€BOJACTBO», «KOHEBOA-
cTBO», «CBUHOBOACTBOY, «IluenoBoncTBo», «Ppib0BOACTBOY, «HacTHAs reHeTHKa
U TEHOMHas cellekuus», «['eHernueckue pecypcbl M OnopasHooOpasue >KMBOT-
HBIX», «OCHOBBI OMOTEXHOJOTUNA KOPMIICHUS )KUBOTHBIX).

Oco0EHHOCTHIO AUCIUIUIMHBI SIBISIETCS IPUOOpPETEHNE 3HAHUM 110 OLIEHKE Ka-
4YecTBa MPOAYKTOB )KMBOTHOI'O IIPOUCXOKIEHHUSA, 00BEKTOB BHEIIHEH Cpe/ibl, Kaye-
CTBa KOPMOB JJIsl ’KUBOTHBIX C UCIIOJIb30BAHUEM OAaKTEPUOIOTHYECKUX, MUKOIOTU-
YECKUX, MUKOTOKCUKOJIOTUYECKUX, UMMYHOJIOTHYECKUX U COBPEMEHHBIX MOJIEKY-
JSIPHBIX METOJIOB UCCIIEIOBAHMM.

Pabouas nmporpamma AUCHMIUTUHBI «MHKPOOHOIOTHSI U OCHOBBI MMMYHOJIO-
TUW» ISl UHBAJIKMIOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbsI pa3pa-
OaThIBaCTCSl MHAWBHUYyAIbHO C YYETOM OCOOEHHOCTEH MCUXO(pU3UUECKOTO Pa3BU-
THUS, UHAUBUAYAIbHBIX BO3MOXKHOCTEN U COCTOSIHUS 370POBbs TAKUX 00yUaIOIIUX-
csl.



3. IlepevyeHb VIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs 1O AUCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMU 0CBOCHHSI 00pa30BaTe/IbHOM

N3yuyenue naHHoM yuyeOHOW AUCIUIUIMHBI HAPABICHO Ha (POpMUPOBAHHE Y
oOy4Jaronmxcst KOMIEeTeHIMH, MpeCTaBICHHBIX B Tabiuiie 1.

Tabmura 1

TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOW JUCIUNIMHBI

Ne . B pesyabTarte n3ydyeHust y4eOHON M CIUILTHHBI

%0301 (9 N P HNuaukaro- o0yuaronmecst J0JKHbI:

KOMITeTEeHI[M U
I | KOMIIETEH- e pbI KOMITe-
/ 1107041 cT) TEHIIUH 3HAaThL YMmerhb Biaagernb
n
Cnocoben
000CHOBKIBATh
U PEaTU30BbI-
BaTh B MPO-
(becc. gesATEINb. Peatnaver

OIlK-4.1 COBPEMEHHBIE Y OCHOBHLLC
3HATh OCHOB- TEXHOJIOTHUHU C COBPEMCH- 000CHOBBIBATH i HpO(be‘,CCHO-

HBIE ecTe- B HBIE TeX- | CCTCCTBCHHBIC, HaJIbHOU Jies-

HCII0JIB30Ba Ca—. HCIIOIB30Ba-
CTBE€HHBIEC, 0oD- HOJIOTHUH U TEJIBHOCTHU CO-
6 HHACM TPHOOP CKue u mpo- | HHC npUOOPHO
HOJIoruye- HO-HHCTPYM. 000CHOBBI- o SHCTOVAMEH BPEMEHHBIMU
KHUE U Mpo- €CCHOHAITB- -
CKHC 1 TIpO 6a3sl. Hc- BACT UX p}v] TEXHOJIOTUSIMU
1| ¢eccnonans- P HbIC MTOHSATHSL | TAJIbHOM Oa3bl
HBIE OHATHS RS IPUMEHE- | 1 vetoms! pe- HpH pelteHuH u MeTOZlaMéI
1 METOAbI pe- 6 HUC B Hpo- LIEHUS O6]_ue_ O6H_[enp0(1)ec— pGHIGHI/ISI 00-
urenns obme- | CCTECTB., OHO- 1 heccno- npodecco- nienpodeccu-
q)eCCHOH o HaJIbBHOU HaJIBHBIX 3a- 3a7au OHAJILHBIX 3a-
HaJIbHBIX 3a- . I[CSITeJII)- nag . [Iaq
Jaq HSITHS, a TaK-
HOCTH
’K€ METO/IbI
[IPH PEIICHUU
oOmienpodec-
CHOHAJIbHBIX
3a7a4
Hcnonszyer
CyILIECTBYIO-
1Ue mnpo-
rpaMMbI
PO UITaKTH-

—— T KOH- METOIaMH
- (baK'TO TPOJISL 300HO- - (hakTOpBI WICHTH(UIM- | aHaIM3a oIac-
pBI HCKA BO3- 30B, KOHTa- prcka Bos- poBaTh omac- | HOCTH pHCKa

- | HukHOBEHMS M
HUKHOBEHHS 1 FHOBHEIX 34 HOCTh PUCKAa | BO3HHKHOBE-
2 ) 6osieBanmMit pacmpocrpa- )
pacupocTpa BO3HUKHOBE- | HHA M pacrpo
Herns 336016 WK BHOBb | HEHUs 3a00J1e- S —
- _ o HUS U pacIpo-
BaHUi pas- BOBHIEAO BaHmf pas- CT aECHI/II:I 3a00JIeBaHUt
JIMYHOHN THO- e MHOCK- | rrapoif HTHO- P .
JOTHH LUK, IpUMe- JIOrHMHd 3a001€BaHN pazIuyHON
HEHNE CH- STHOJIOTHH
CTEM HUIACH-
TU(UKATTAH
JKUBOTHBIX,
TPACCHPOBKH

Y KOHTPOJIS




Crnocoben

IPOBOJIUTH COBPEM.METO-
OIIK- 6.2 T uaeHTuuIn- b
VYMeTh uieH- (baKTOpI:I AaMH aHaJIn3a
Ka BO3HHUKHO- poBaTh ornac-
TU(UIPOBATH pHucka BO3- OITaCHOCTH
. BEHUs 00JIe3- HOCTb pHCKa
ONnacHOCTb Hell SKUBOT- HUKHOBCHMU S pUCKa BO3-
puckKa BO3- BO3HHKHOBC-
HBIX, OCY- " pacIipo- HHUKHOBCHUSA U
HHKHOBEHIA 11 LIECTBIIATH crpancums | ot L PACHPO” acrpocTpa
pacmpocTpa- KOHTPOIID P . CTpaHEHUS pactipocip
HCHYIS 3a600TC- 3a0osieBaHU sabonesamil | FEHH 3aboue-
- 3amnpereH- . .
BaHUM pa3- petl Pas3siinuHoun o BaHUU pPa3-
. HBIX BCIICCTB pPas3siinuHoun o
JIAYHOH 3THO- B OpraHH3Me 3THUOJIOTUHN JIMYHOHU 3THUO-
JIOrUu 9THOJIOI'MH
JKMBOTHBIX 1 JOTHUHN
KopMa
Crniocoben
HCIIOTIB30- (baxTopsl CoBDEM. Me
OIlK-6.3 BaTh HABBIKH pHCKa BO3- UJICHTU(DUIIH- PEM.
BriazeTh HaBbI- MPOBEACHIA | pyygoBeHuss | poBaTh omac- OAaNI arta
KaMH aHAIH3a npoueayp JIN3a OIMacHO-
OMACHOCTH PHC- I/IﬂeHTI/I(l)I/I— " pacIipo- HOCTb pUCKa CTH pHcKa
K4 BOSHHKHOBE- Kalluu, BbI- CTpaHCHUA BO3HUKHOBC- BO3HMKHOBE-
HYSL ¥ Pacrpo- Gopaupea- | 3a00JI€BaHUI | HUS U PACIPO- s T DACTINO
CTIpaHCHI 3a- JH3ALME MED, | pa3TUYHON CTpaHEHHUS pacrip
Oonesarii KOTOPBIE MO= 1 yryonorun 3a0o0eBaHU L
PasIMYHOM TYT OBITH 6 o o 3a00JIeBaHUH
SOOI HCIIONL30BA- 3al OHeBaHIfIJI/I PasiinuHoun paSJ’IH‘IHOﬁ
HbI 15 cHi- | PA3TUYHON ATHOJIOTUHU S HONOI I
JKCHUS yPOB- 9THUOJIOTUHU

HS pUCKa




4. CTpyKTYypa U cofiepKaAHUE TUCIUILIHHbI
4.1 PacnpejgesieHve TPyA0EMKOCTH AUCIUMIIMHBI 10 BUAAM PaGoT Mo

ceMecTpam

OO6mast TpyT10EMKOCTh TUCIUILIMHBI cocTaBisieT 3 3ad.ed. (108 wacos), ux
pacripeieieHue 1o BUIaM paboT ceMecTpaM MPeICTaBICHO B TadumIe 2.

Tabnua 2
Pacnpeneﬂeﬂne prI[OéMKOCTI/I JAUCHUIIJIMHBI 110 BUJIaM pa60T o CcEMECTpamM
TpynoéMKOCTb
Bun yue6HO# paboThI B T.4. IO CEMECTpaM
gac.
Ne4
O6m1ast TpyA0EMKOCTh JUCIHUILIMHBI IO YYEOHOMY TIJIaHy 108 108
1. KonrakTHas pabora: 50,4 50,4
AynuTopHas padora 50,4 50,4
8 MOM Huciue:
aexyuu (J1) 16 16
npaxmuyeckue z3ansimust (I13) 32 32
KOHMAKmMHas paboma Ha npomexcymoyurnom konmpoe (KPA) 0,4 0,4
Koncynomayuu neped sxzamenom 2 2
2. CamoctosrtenbHas padota (CPC) 33 33
camocmosamenvHoe uzydeHue pazoenos, Camono020moeKa
(npopabomka u nosmoperue 1eKYUOHHO20 MAmepuald u ma- 84 8.4
mepuana y4eOHUKo8 u yueOHbIX N0COOULl, NOO20MOBKA K ’ ’
NPAKMUYECKUM 3aAHAMUIM U M.0.)
Iloozomoska K sxK3ameHy (KoHmpoibs) 24,6 24,6
By mpoMeKyTOYHOTO KOHTPOJIS: 9K3aMeH
4.2 CoaepxaHue JUCHUANIUHBI
Tabmuua 3
TemaTuyeckuil IVIaH Y4eOHOM IUCHUILINHBI
AyautopHasi Bueayau-
HanmenoBanue pasieiioB U TeM Bcero pabdora TOpPHAS
AUCHUILINH 4aCOB | . | o [IKP paGora
(CP)
Pa3znen 1.06mas Mukpoounosiorus 31 4 16 11
Tema 1. MukpoOuosiorust u €e pojib B HAPOJHOM XO-
3siicTBe. Mopdosnorus u GpU3noI0rusi MUKpOOpra-
HU3MOB. ['eHeTHKa MUKpOOpraHu3MoB. Binsiaue
(akTOpOB BHEIIHEH cpejibl HA MUKPOOPTraHU3M 16 2 10 4
Tema 2. Dxonorus MUKpoopranu3mMoB. Mukpodiaopa
MIOYBBI, BO3/1yXa, BOJBI, TeNa )XKUBOTHBIX. [IpeBpaie-
HUE MUKPOOPTaHW3MaMHU COEIMHEHHH yTiaepo/a,
azota, gocdopa, cepsl, xee3a 9 1 4 4
Tema 3. Autubuoruxu. x npoaynentsl. Orpanu-
YCHUSI X IPUMEHEHHS B KOPMJICHUH JKUBOTHBIX ).
[TpoO6uOTHKH, TPEOHMOTHKH M TPEMHUKCHI. 6 1 2 3
Paznen I Undexkuus u ummynurer. Ocodo onac-
Hble HHEeKIIMOHHBbIE 00J1e3HU JKMBOTHBIX 29 6 12 11
Tema 4. OcHoBbl yuenus 06 nndexunu . Ummynu-
TET U UMMYHHas CHCTEMaA 8 2 2 4
Tema 5. UMmmyHoOrHYecKre peakiiuu. MoJIeKyisp- 9 2 4 3




AyautopHast Bueayan-
HaumeHoBaHue pa3/iesioB U TeM Bcero padora TOPHAas
AUCIHUTLIUH HacoB | . | o [IKP pa6ora
(CP)

HBIC METOJIbI TMAarHOCTUKU. IMMyHOTIpODHITaKTHKA
1 UMMYHOTepanus
Tema 6. MukpoopranusMebl - BO30yIUTEH OaIii-
JIIPHBIX, KIIOCTPUIUATBHBIX (CIIOPOOOPa3YIOINIHX ),
OaKkTepHaIbHBIX 00JIE3HEN, MUKO30B, MUKOTOKCHKO-
30B U BUPYCHBIX UH(EKIUN )KUBOTHBIXUH(EKIIMOH-
HBIX 00JIe3HEH KUBOTHBIX 12 2 6 4

Pazneu L. OcHOBBI ce1bCKOXO0351iICTBEHH O 20 6 4 10

MHUKPOOMO0JIOTHH

Tema 7. MukpoOH0JIOTHSI KOPMOB, MOJIOKA B MO-
JIOYHBIX TIPOAYKTOB, MSICA U MSCHBIX TIPOAYKTOB, STUI]
U SUIETTPOAYKTOB 15 4 4 7
Tema 8. Mukpodiopa KOKEBEHHO-MEXOBOTO ChIPhS
1 HaBO3a 5 2 - 3
IloAroToBKa K 3K3aMeHy 24,6 0 0 24,6
KPA 0,4 - - 0,4
KoucyabTanus nepea 3K3aMeHOM 2 - - 2
Hroro mo xucuuiinue 108 16 32 2,4 57,6

Pa3znen 1. O6mas mukpoOuoJiorus.

Tema 1. MukpoOuoJiorusi 1 ee pojib B HAPOJHOM XO03sIHCTBeE.

[Ipeamer MHKpPOOMOJIOTHH, €€ MECTO U pOJib B cUcTeME (yHIAMEHTAIbHBIX
HayK; 3a71a4¥ ¥ NEPCIEKTUBBI Pa3BUTHUS KaK NMPUKIAAHOW HAYKH B CEIBCKOXO3SM-
CTBEHHOM IPOM3BOJCTBE, MOJIYYEHUH MNPOAYKTOB OMOTEXHOJOTHH, OXPAHE OKpY-
JKaroIIeH Cpebl U IPYTrux 00J1acTSIX HAPOTHOTO XO3SHUCTRA.

OO6mast u cnenuaibHas MUKpoouosorus. OTpaciu MUKpOOHOJIOTUN: OaKTEPUO-
JIOTHSI, CEPOJIOTHS, UMMYHOJIOTHSI, MUKOJIOTHSI, BUPYCOJIOTUs U Jip. VICTOpUS OTKPBI-
THS. MUKPOOPTaHU3MOB, OTMIMCATENIbHBIN U (PU3NOTOUYECKUN TIEPUOBI MUKPOOUOIIO-
run.Pons Jl.Ilactepa B cTaHOBIEHUU, Pa3BUTHM MHUKPOOHOJIOTHH, OpraHU3AINU
IKOJIbl MUKpoOuosioros. 3Haduenue padot P.Koxa, U.U. MeunukoBa, H.®. I'ama-
neq, JI.A. Tapacesuua, JI.C. l{lenkoBckoro, C.H. Bunorpaackoro, B.JI. OmensHcko-
ro, H.A. Muxuna, C.H. Koponesa, A.®. Boilitkesuua, B.H. [Ilanomuukosa, H./I.
Hepycanumckoro, H.A. KpacunbaukoBa, E.H. Munryctuna u apyrux kopudeen B
pPa3BUTHM HAYKH, HAPOJHOTO XO3SIMCTBA, 3APABOOXPAHECHMUSI.

Mop@donorus MUKpOOPraHU3MOB, OCHOBBI CUCTEMATUKH, KJacCU(UKAIUU, Me-
TO/bl UCCIIEI0OBAHMUS, pa3MepPbl MUKPOOHOJIOTUYECKUX OOBEKTOB.

Mopdomnorus ocHOBHBIX (OPM TPOKAPUOT - IMIAPOBUAHBIC, MAJTOYKOBHIIHEIE,
u3BHUThIE. CTPYKTYpHO-MOP(OJIOTHYECKHE OCOOCHHOCTH PHUKKETCHM, MHKOILIa3M,
akTUHOMHUIIET, (hopm OakTepuii. Pasmepsl, MmeToabl nccnenoBanuii. [loBepxHOCTHBIC
CTPYKTYPBI: KarCyJia, CIU3UCTHIE CJIOU, KT'YTUKH, BOPCUHKH, GUMOpHH; UX 3HAYE-
Hue. COCTaB U CTPOEHUE KJIETOUYHBIX CTEHOK Y IPaMIIOJIOKHUTEIbHBIX U TPAMOTPU-
naTeapbHbIX OakTepwil. [{uromnazmarnyeckas memOpaHa, CTPYKTypa U (DYHKIIHH.
[Murorazma u BkmoueHus. Snepubiii anmapat. OOpa3oBaHMe, pacHoJIOKEHHE,
CTPYKTypa crop y Oaiuul, KIOCTPUIUN, aKTHHOMUIIETOB; UX 3HAUCHHE.
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DyKapuOTHYECKME MHKPOOPTaHU3MBbI: BOJOPOCHH, MpocTeiiue, rpudbl. Oc-
HOBHBIE MIPU3HAKU KJIACCOB IpHOOB - 3UT0-, acKo-, IelTepo-, OazuauomMuieToB. NUx
pOJIb B IPUPOJAE U HAPOJHOM XO35UCTBE. MHUKPOOPTaHMU3MbI HEKJIETOUHOW OpraHu-
sanuu. Bupycel. Mopdoiorusi, ocHoBHbIE mpuHIUIG Kiaccupukaruu. JTHK- u
PHK-reHoMHBbIe, ciokHBIE M OpocThie. 3HaueHue oTkpwiTua J.M.MBaHOBCKOrO B
CTaHOBJICHUH U Pa3BUTUH BUpycojoruu. bakrepuo-, Muko-, aktunodaru. x poss B
IIPUPOJIE, CEIBCKOM XO35UCTBE, MEAULIMHE. Bupouast.

CoBpeMeHHbIE METO/bl U3yUYEeHUSI U UCCIEAOBAHUS CTPYKTYpPbl MUKPOOOB pa3-
HBIX CUCTEMATUYECKUX TPYIIIL.

®uU3HO0JIOrUsl MUKPOOPTraHU3MOB. KaueCcTBEHHOE M KOJMYECTBEHHOE COAEpKa-
HUE OPraHUYECKUX, MUHEPATbHBIX BEIIECTB B MUKPOOAX, 3HAUCHHUE WX JIJIS JKU3HE-
nesTesibHOCTH. CIOCOOHOCTh K CaMOCTOSITENIbHOMY OunocuHTe3y. dDepMeHThl MHK-
POOPraHu3MOB, UX OMOJOTHUYECKas poJib, MEXaHU3M JEHCTBUS, XUMUYECKasl IPUPO-
na, kinaccuukamus. Ik30- U SHA0GEPMEHTHI, JIoOKanu3alus B kieTke. KoHcTury-
TUBHBIE U UHAYLHOENIbHBIE (hepMeHTh. O0JIaCTh MPUMEHEHUSI (PEPMEHTOB B HApOI-
HOM XO351CTBE.

[Iutanne Mukpoopranu3MoB. Mexanusm u crocoObl nuranus. Knaccudukanus
MUKpPOOPTaHU3MOB MO crnocody nutanusd. Juddysus u aktuBHbIl Tpancnopt. Mc-
TOYHUKH YIJIEPOAA, a30Ta U APYTUX JIEMEHTOB JUIA Pa3HBIX IPYNIl MUKPOOPTaHM3-
MOB. Mcnosib30BaHNE OPraHUYECKUX M MUHEPAJIbHBIX COCIMHEHUM yriiepoaa B Ka-
4eCTBE MUCTOYHUKOB NMUTaHUs. OpraHMdecKue U MUHEpAJIbHbIE COCIUHEHUs a30Ta,
UCIIOJIb3yEMblE MUKPOOPraHM3MaMu, UX poyib B oOMeHe BemecTB. [loTpeOHOCTD
MUKpPOOPTaHU3MOB B TOTOBBIX AMHUHOKHUCIIOTaX, BUTAMUHAX U JAPYTUX (PaKTOpOB poO-
cta. CmocoOHOCTh MUKPOOPTAaHU3MOB HCIIOIB30BATh COSMHEHUS cephl U (hocdopa.
[ToTpeOHOCTH B Kene3e, MarHuM, KaJIud, KaJlbIIUKA, HATPUHU, MapraHile, MOJIubIeHe U
JIPYTUX MUKPOSJIEMEHTAaX.

XeMOJIUTO- U XeMOOPTraHOTPOPbl. MICTOUHMKH SHEPTrUU U MPUPOJA YCBOSIEMOTO
BemiectBa. CanpoduTbl, KOMMEHCAJIbI, Mapa3uThl. AHa- U Katabonu3Mm. Ux 3Haue-
HUE M B3aMMOCBS3b Y Pa3HbIX MUKPOOPraHU3MOB (aBTOTPO(OB U rerepoTpodoB).
DHEPreTUuecKuii 0OMEH y MHUKPOOPraHW3MOB. bpoxkeHue kKak crnoco0 MoTydeHHs
HHEPrUM B aHA’POOHBIX YCIOBUSX. AHA’POOHOE JbIXaHHWE. XUMHU3M aHA3POOHOTO
JBIXaHUS C UCIIOJIb30BAaHUEM COECIMHEHUHN KHCIOPOA.

Poct, pasmHoxeHune MuKpoopranu3zMoB. CrocoObl pa3mHoxkeHus. CKoOpoCTb
Pa3MHOXKEHUSA. Y CIOBUS ISl AKUZHEACSATEIbHOCTH U METObl KYJIbTUBUPOBAHUS B
€CTECTBEHHBIX, JJA0OPATOPHBIX YCIOBUSIX.

[TutaTenpHbIe Cpepl, NX Kiaccuduraims. XapakTep pocTa MUKPOOOB Ha KU/I-
KHX, TUIOTHBIX MHUTATENbHBIX cpefax. OOpa3oBaHNEe MUKPOOPTaHU3MaMU TOKCHHOB,
MUTMEHTOB, APOMAaTUYECKUX BEIIECTB, BATAMUHOB U JIp. OMOJIOTUYECKH aKTUBHBIX
coequHeHu. Permpoaykunst BUpyCOB.

I'eneTnka mukpoopranusmoB. HacnenctBeHHOCT, MUKpoopranu3zMoB. Opra-
HU3alusl TEHETUYECKOrO aIllapara, BHEXPOMOCOMHBIE HACIEACTBEHHOCTH, T€HETHU-
yeckuid kof, perukanus JJHK-mukpoopranusmon. @opMbl ©3MEHYUBOCTH: (DEHO-
TUNHWYECKas, TeHoTUnn4eckas. Myranuu. CrnoHTaHHbIE, MHIyUMpOBaHHbIE. ['eHe-
TUYECKUE PEKOMOMHAIMU MPOKAPUOT - TPAHCAYKIMS, TpaHCPOpMalusi, KOHBIOTa-
nus. ['ennas mnxeHepusi. Bo3MOXXHOCTH, 00JaCTH NMPUMEHEHUSI €€ JTOCTHXKEHHI.
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N3menenne Mop@oaornyeckux, KyJiabTypajdbHbIX, aHTUTC€HHBIX U APYIMX CBOWCTB
MUKPOOPraHU3MOB.

Biausinue gakTopoB BHemiHeil cpeabl HAa MHUKpoopranusmbl. [Ipucnocoou-
TETbHBIE BO3MOXXHOCTH MHKPOOOB K BO3JICHCTBUIO HEOJIATOMPUSTHBIX YCIOBUN
cpeapl. OOpa3oBaHue KarcCyJl, CIOp, KT'YTOBAaHHE, KOJOHU3UPYIOIINE BOPCUHKH,
CKOPOCTb Pa3MHOXKEHUS U T.J. BausgHue yclnoBUM BHENMIHEN Cpenbl HA KU3HEE -
TEJIbHOCTh MUKPOOPTraHu3MOB. [loHATHE O MUKPOOOUMIHOM U MHUKPOOOCTATHUY E-
CKOM BO37eHCTBUM BHEHUX (hakTopoB. [loHsiTHE 00 acenTuke, aHTUCENTUKE U
Je3UH(EKITHH.

HevictBue (usnyeckux (HakTopoB HA MUKPOOPTaHU3MBI: TEMIIEpaTypa, BIIaxkK-
HOCTb, CBET, OCMOTHYECKOE JaBJICHUE, YJIbTPa3BYK, HOHU3UPYIOIIAs paaudarus,
AIEKTPUYECTBO, TyUUCTast SHEPTHS, HEBECOMOCTb.

VY CcTONYMBOCTD K BO3JIEUCTBUIO BHEITHUX (PAKTOPOB CIIOPOBBIX U HECIIOPOBBIX
MUKpOOOB. CpaBHUTEIbHAA YCTOMYMBOCTH CIOp y Oaumiil ¥ rpuboB. Xumuye-
cKkue (PaKTOphI: IMIEJIOYU, KUCIOTHI, COJU TSIKEIbIX METAIOB, KPACUTEIU U Ta3o-
oOpaszubie npoaykTel, pH cpeasl. JleiicTBue Ouonorundeckux (HakTOpPOB, METOJIbI
cTepUIM3alun. XapakTep B3aUMOOTHOIICHUN MEXy OpraHu3MaMu: CUMOUO03, MY-
Tyaliu3M, KOMMEHCAJIU3M, CUHEPTU3M, aHTArOHWU3M, Mapa3UTU3M, XUIIIHUYECTBO.
[IpakTyeckoe MCNOJIb30BAHUE ITUX SIBJICHUM B HAPOJHOM XO035UCTBE. OCHOBBI
KOHCEPBUPOBAHUS ChIPbSI U IPOJYKTOB HA MpUHLHMIAX 01032, abuo3a, aHabuosa u
1eHoaHabuo3a.

Tema 2. Dxkosiorusi MUKpoopranusmoB. MukpodJiopa nouBbl, BoAbl, BO3-
AyXa, TeJa ;KUBOTHBIX.

B3anmocBs3p MUKPOOPTaHU3MOB CO Cpelioii 0OUTaHMsSA. DKOCHCTEMBI. buoTuye-
CKHe, abMOTUYECKUE KOMITOHEHTBI, YUCICHHOCTh M Pa3HO0Opa3re MUKPOOPTaHHU3-
MOB B 9KocucTeMax. buorieHo3 u mapasutoienos. O0pazoBaHue Pe3UCTEHTHBIX
CBOMCTB MUKpPOOOB K (paKTOpam Cpe.ibl.

Muxkpodgnopa nouevi. KolnuecTBEHHBIM U Ka4€CTBEHHBIN COCTaB MUKpPOOpra-
HHU3MOB B TIOYBAax pa3jIMYHBIX TUIIOB W MO TOpU30HTaM. BimsHue dusznueckux,
XUMHYECKUX U OMOJIOTHYECKUX (PAaKTOPOB Cpe/ibl HA TOYBEHHOE MUKPOHACEIICHUE;
3HAYeHUEe MUKPOOOB B MOYBOOOPA30BATEIBHBIX MpOIIECCax, MEPEeBO TPYIAHOMO-
CTYIHBIX BEIIECTB MOYBHI B ycBauBaembie. [louBa - cpena oOutanus sl maTOTeH-
HBIX MHUKPOOPTaHU3MOB. MeTO/Ibl U3yUeHHs] COCTaBa W YUCJCHHOCTH I1OYBEHHOM
mukpodopel. Camoouunienue mo4ys. Ponb xopudeeB mouBeHHONH MHUKPOOUOIIO-
run: C.H.Bunorpanckoro, M.C.beiiepunku, C.A.Bakcmana, B.JI.OmensHckoro,
H.I'.Xonoxxoro, H.H.Xynskoga, H.A KpacuibHukoBa, C.I1.KocTtrruena,
E.H.Mumyctuna, B.T.EmueBa B uccieqoBaHun 3aKOHOMEPHOCTENW Pa3BUTHUSI MU K-
POOHOTIOTUYECKUX TPOIIECCOB M BBISIBICHUH UX POJIU B TUIOIOPOJIAU TTOYB.

Muxkpognopa 600vi. BomHble KOCHCTEMBI - OKEaHbI, MOps, 03€pa, MPYbI,
IIPOTOYHBIE BOJOEMBI U Ap. 3aBUCUMOCTh KOJIMYECTBEHHOTO M BUJIOBOTO COCTaBa
MUKPO(]IIOPHI OT TUIIA BOJIOEMOB, aHTPOIIOTEHHBIX (DAKTOPOB.

CanurtapHble MoKa3aTeau BOAbl: MUKPOOHOE YUCIO, KOJIU-TUTP, KOJIU-UH]IEKC,
ouosiorndeckoe norpedsnenue kuciopoaa (BIIK), xumudeckoe norpediieHre Kuc-
nopojaa (XIIK). Boxa - cpena o6utanust U ¢akTop nepenadyd maTOreHHOM MHUKPO-
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baopel. MeToapl caHuTapHOM OlleHKH Bojbl. CamoouwilieHue BOJbl. buonoruue-
CKasl OYMCTKA CTOYHBIX BOJ. MUKpPOOPTraHU3MbI B KAUECTBE KOHTPOJIS 3arpsi3HEHUIM

Muxpognopa 6030yxa. YciaoBus 3arpsi3HEHHUs BO3yXa MHKpOOaMH, coXpaHe-
HUE UX >KU3HECTIOCOOHOCTH B HEM. A3pO30JbHasl Mepeaaya MaToreHHbIX MUKPOOP-
raHU3MOB. MeTobl UCCIIeIOBaHUS MUKPO(IIOPHI BO3yXa, €r0 CAaHUTapHAas OICHKA,
CIO0COOBI MPEAYTIPEKICHIS 0OCEMEHEHHOCTH.

Mukpognopa mena scusomuvix. MUKpOQIOpa OTKPHITHIX MOJIOCTEH, OPraHOB U
CUCTEM >KMBOTHBIX. HopMmanbHasi, aHoManbHass MUKpO(IIOopa KOKU, CUCTEMBI Opra-
HOB JIbIXaHUs, THUIIEBapeHUs], BbleseHus. [locTossHHbIE MM BpEMEHHbBIE MUKPOO-
HBIE aCCOLMAIMU, UX POJIb B MUILEBAPEHUM IUIOTOSIAHBIX, BCEAIHBIX, TPABOSIHBIX
YKUBOTHBIX C MTPOCTBHIM U CJIOKHBIM KEITYyJIKAMU; BO3PACTHBIEC N3MEHEHHUS B Pa3JINy-
HBIX OTJEJaX CHCTEMBbI OPIaHOB IHIIEBAPEHUS IPH CMEHE KOpMOB. Poib Mukpo-
¢Gopsl opraHu3Ma B OOMEHE BEIIECTB, B OMOCHHTE3€ aMHUHOKHUCIIOT, OEIKOB, KU-
pPOB, BUTAMHHOB, (DEPMEHTOB, yIiieBo10B. OOpa3oBaHue OMOIIEHO3a MEX]Ty MHKPO-
U Makpoopranumamu. J/lucOakrepnos, €ro NpUUYMHBI, CIEICTBHE U MPEAOTBpaLle-
Hue. ['HotoOuoTel. CIID-xuBOTHBIE.

IIpeBpamenne MUKPOOPraHM3MaMM COeIMHEHHUH yriiepoaa.

®oT0- 1 OMOCHHTE3 YIIIepoIcoAepKaIMX coennHenuil. [lonnep:xanne paBHOBe-
CHsl IMOKCHUA YIIIepoa B BO3IyX€ U pOJIb MUKPOOPTaHU3MOB B 3TOM IPOLIECCE.

IIpespawenue yeneeooos 6 anaspodmvix ycnoeusx. CrnuptoBoe Opoxxenue. Mc-
XOJIHbIE ¥ KOHEYHbIE MPOAYKThl. Bo3Oynurenu, ux mopdomorudeckas, Gu3noIoru-
JyecKas XapaKTepruCTHKa, OMOXUMHUYECKHE CBOMCTBA. VICIonp30BaHUE IPOXOKEH JIJIst
IPOM3BOJICTBA CIIUPTOB, B XJIEOOMEKAPHOM MPOU3BOJCTBE, ISl APOKKEBAHUS KOP-
MOB. YcnoBusi 6poxxenusi. Mosio4dHokucioe oposxenue. McxoaHbie 1 KOHEYHbIE MTPO-
nykThl. Bo3Oynurenu romo- u rerepodepmeHTaTuBHOrO OpoxkeHus. Mopdomoruye-
cKkas, (pu3mosornyeckass XapakTepuctuka Bo30yautened. [lomydeHre MoOJIOYHOM
KHUCJIOTHI, JIN3MHA; MCHOJb30BAaHUE ITHX BEILECTB IS KOHCEPBUPOBAHUS OBOILEH,
KOp-

MOB, JUJIsl U3TOTOBJIEHUS aluA0(UINHA, Kerpa, KymbIca, IPOCTOKBALLH U JIp.

[IponronoBokucnoe 6poxenue. Pacnpoctpanenue. McxoiHble, KOHEUHBIE MPO-
nykThl. Bo30ynurenu, ux mopdonoruyeckas XapakTepUCTHKA, OMOXUMHYECKHE
cBOicTBa. YcnoBus OpokeHus. Vcnosb3oBaHue AJid MOMy4YEHUSI ChIPOB, BUTAMU-
HOB. MacistHokucioe U arietooytuiioBoe opoxxkenusi. Otkpoitue JI.ITactepa, pabora
C.H.Bunorpaackoro. McxoaHble 1 KOHEUHbIE MPOAYKTHI OpoxkeHus. Bo30oyaurenu
Opoxkenusi, nx Mopdosornyeckast u puznosornuecKas XxapakTeprucTuka, ONOXUMU-
yeckue cBoiicTBa. Ponb B mpupoze, kopmonpousBoactse. [lektnHoBoe OpokeHue.
Bozoyautenu. Mcronp3oBanre MEKTHHA3 B HAPOTHOM XO3SICTBE.

AHaspoOHOe paspylieHne KIeT4aTKu (IeUTr0I03Hoe Opokenue). VicxogHbie u
KOHEYHBIC TPOAYKTHL. Bo30ymutenu, ux Mopdosornueckue, (U3NOIOTUYECKUE
CBOMCTBA, UX POJIb B IPUPO/JIE, B MPOLECCE MUILEBAPEHUS TPABOSIAHBIX KUBOTHBIX.

lIpespawenue yene60008 6 a’apobOHbIX yciosusx. YKCYCHOKHUCIOE OpoxkKeHHe.
OOpa3zoBaHue YKCYCHOM KUCJIOTHI ITPU OKUCIEHUHU 3TUIIOBOTO criupTa. PacnpocTpa-
HEHUE, UCXO/IHbIE, KOHEUHbIE MPOyKThl. Bo30OyauTenu, nx mopdonoruyeckas, Qu-
3MOJIOTUYECKAs XapakTepucTuka. [loyyeHne ykCyCHOM, JMMOHHOM, 111aBEJIEBOU U
JIPYTUX KUCJIOT MyTeM MUKPOOHOTO CUHTE3A.

12



AspoOHoe okucieHue kieryaTku. Pacnpoctpanenue. McxoaHble, KOHEUYHBIE
OpoAyKThl. Bo30yauTenu, MX CHUCTEMaTHUECKOE MOJOKEeHHE, MOP(OIOTHYECKUE,
duznonornyeckre CBOMCTBA. 3HAYEHHUE STOTO MpoIlecca B MPUPOAE, CETBCKOM XO-
3siicTBe. OKUCIEHUE MHKPOOPTraHU3MaMU >KHPOB, OPIaHUYECKUX KHCIIOT, YTIEBO-
nopoaoB. [IpakTnyeckoe UCHOIb30BaHHE MUKPOOPTaHU3MOB ISl ITOJTY4YEHUsT OeliKa
U3 OTXOJOB PaCTEHHEBOJICTBA, >KUBOTHOBOJICTBA, MPUPOTHOTO raza. MukpoOuoso-
TUYECKME OCHOBBI 3aIUTHI OKPYKAOLIEH Cpeibl OT 3arpsI3HEHUN.

AvMoHu(uKanus (THUEHHE) a30TCOJCPXKAIIUX OPraHMYECKUX COEIMHEHUN
(OenkoB, aMHUHOKHUCIIOT, HYKJIEHHOBBIX KHCJIOT, MOYEBHUHBI, MOYEBOU, TUIIITYPOBOM
KHUCIIOT, XUTHHA). Bo30ynurenn mpouecca, ux Mopdosioruueckue, (hu3noaoruye-
ckue cBoricTBa. McxonHble BelecTBa W KOHEYHBIC MPOJYKTHI B a’dpOOHBIX, aHad-
POOHBIX yCIOBUX. 3HaUEHHE MPOLIecca B HAPOAHOM XO34HMCTBE, IPUPOIE.

Hurpudukamus. Padotet C.H.Bunorpanckoro. Bo3oyaurenu nporuecca, Hcxo/1-
HbIE, KOHEUHbIE TTPOAYKThL. BiusiHue yCcnoBU cpelibl HA MPOLIECC HUTPUDUKALIUH.
N30BITOYHBIN BBIHOC HUTPUTOB, HUPATOB PACTCHUSIMHU, HAKOIUICHHE B MPOAYKTaX
KUBOTHOBOICTBa. CIIOCOOBI PEryIMpPOBAHMS MPOLECCA, €r0 3HAYEHUE.

[Ipsimasi, kocBeHHas JeHUTpUduUKausi. MUKPOOPraHU3MbI, YYacCTBYIOIIUE B
MIPOLIECCE; YCIOBUS X KUZHEEATEIbHOCTH. 3HAUEHUE .

Azotdukcanus. CBOOOTHOXKUBYIIME adpOOHbBIC, aHA3POOHBIE a30T(PUKCATOPHI.
CumOunoTtnueckas (uxcanus azora. [lomydyeHne BBICOKOOEIKOBBIX KOPMOB P HC-
MOJIb30BAaHUU a30T(UKCcaTOPOB. bakTepuanbHbie y100peHus, uX 3HAaUCHHE.

Ilpespawenue coedunenuii ¢ocghopa. MuUKpOOpraHu3Mbl, yYaCTBYIOIIHE B
0cBOOOXKAEHUU (HOCHOPHOIN KUCIOTHI U3 OPraHUYECKUX COCIUHEHHUH U B MEPEBOJIE
HEPacCTBOPUMBIX (oc(aToB B paCTBOPUMBIE.

IIpespawenue coedunenuti cepvi. O6pa3oBaHuEe CEPOBOIOPOAA U3 MUHEPAIIb-
HBIX U OPTaHUYECKHUX CEPOCOJEPIKAIINX COeTMHEHUH. MUKPOOBI, BHI3BIBAIOIINE ITH
npoliecchl. BocctaHoBIeHHE CEpOBOOPOAA B Cepy, 0Opa3oBaHUE CEPHUCTOMU, cep-
HOM KHCJIOT ITPY yYaCTUU MUKPOOPTaHU3MOB. 3HaYE€HHUE 3THUX ITPOLIECCOB.

lIpespawenue coeounenuu xcenesza. Munepanuzanuss OpraHM4eCKuX COEIMHE-
HUH, cofeprkamux xene30. OKUCIIeHne BOCCTAHOBUTENbHBIX (3aKUCHBIX) U BOCCTa-
HOBJICHUE OKMCHBIX COSJIMHECHUM jKeie3a. XapaKTepUCTHKa MUKPOOOB.

Tema 3. AHTHONMOTHKH. X npoayueHThl. OrpaHuveHust MX NPUMEHEHUs B
KOPMJIEHHH KUBOTHBIX. [IpoOHOTUKH, MTPEeOMOTUKHN U TPEMHUKCHI.

Wcropust OTKpBITHS, Pa3BUTHE U HAMpPABICHUWE WCCICAOBAHUN aHTUOMOTHUKOB.
3nauenue padbor B.A.Manacceuna, A.I'.Ilonore6noro, Jl.ITacrepa, 1.1, Meunuko-
Ba, A.®nemunra, 3.B.Bakcmana, I1.A.JlamenkoBa, b.I1.TokuHa u ap. y4eHbIX 1O
sToit mpobsieme. [IpomyrieHTsl aHTUOMOTHUKOB - TPUOBI, AKTHHOMHUIIETHI, OAKTEPHH,
KJIETKH, TKAHU )KUBOTHBIX U pacTeHuid. OrpaHUYeHNE B IPUMEHEHUN JICYCOHBIX aH-
TUOMOTHKOB JIJI1 KOPMOBBIX II€JICH M 3aIUThl pacTeHuil. [IpoOnoTrky u npednoTu-
ku. X ponp M 3HayeHuEe B KMBOTHOBOJCTBE. MUKpPOOPraHM3MbI — MPOOUMOHTHI.
[Ipemukcol. [IpumeHeHne NpeMUKCOB B dKUBOTHOBOJICTBE.

Paznen II. Undgexuuss 1 ummyHnuter. Oco060 onacHble nHpeKIUOHHBIE 00-
JIE3HHW KHUBOTHBIX.

Tema 4. OcHoBBbI yueHnusi 00 uHpexkuuu. UMMyHUTET 1 IMMYHHAasl CCTEMA.
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Onpenenenue NMoHATHS: MHDEKUsA, UHOEKIIMOHHBINA Tpoliecc, UHPEKINOHHAS
0ome3Hb. Pomp MUKPOOPraHu3MOB B BOSHUKHOBEHUU W Pa3BUTHH HH(eKiuu. Tpo-
IIA3M MUKpOOpranu3MoB. IlaroreHHocts. BupyneHTHOCTh. EnvHUIBI ee m3mepe-
Husl. QaKTOPBl YCUIICHHUS, OCIIa0JIeHNs] BUPYJIEHTHOCTU. TOKCUT€HHOCTh, WHBA3HB-
HOCTb. ITyTH 1 criocoObl BO3HUKHOBEHUS, PACIIPEACIICHNS U JOKAIN3alUU 1aTOr€H-
HBbIX MHKPOOPTaHHM3MOB B MakpoopranusMe. Poiab MakpoopraHusma W yCIOBHMA
BHEILIHEN Cpe/ibl B BOSHUKHOBEHUH U PA3BUTUU MH(PEKIMOHHOTO MPOLECCa.

NMMyHUTET, UCTOpUS pa3BUTHUS UMMyHosoruud. Buasl ummynurera. [lonstus
"UmmynHas cuctema', "Hecnieruduueckas u crienuduyeckas 3ammuTa opraHuzma'.
KiieTouHblil 1 ryMopaibHblii UMMYHHUTETHL. Opranbl IMMYHHOU 3allIUTBI: TUMYC,
dabpunrieBa cyMka, JUMQOY3Jbl, CEE36HKA, KOCTHBIA MO3T, KJIETKH HUMMYHHOU
CUCTEMBI. AHTUTEHBI, UX TpUpoaa. UMMyHOTIOOYIMHBI, UX KJIACCHI, POJIb B CO3/1a-
HUU UMMYyHUTETA. B3anMmoielicTBuE aHTUTE€H-aHTUTEIO.

Tema 5. UMmMyHoslornyeckue peakuuu. MoJieKyasipHble MeTOAbI IHMATHO-
cTuku. UMmyHonpopuiakTuka ¥ UMMYHOTEPanus.

NMMyHOJIOTMYECKUE PEAKLIUU: AJUIEPIrHYECKUE, CEpOIOrHYecKue (arriaoTuHa-
MU, PEUUNUTALNN, CBA3BIBAHUS KOMIUIEMEHTA, METO (DIIyOpeCcUUpPYIOIINX aHTHU-
TeJ, UMMYHO(EpPMEHTHBIN aHaIu3, MoJMMepas3Has uenHas peakuus). MMmmyHoaua-
THOCTHKA, UMMYHOTEpanus, UMMYHONIPO(pUIaKTHKA.

Tema 6. Muxkpoopranu3mMbl - BO30yIUTeH OANWLIAPHBIX M KJIOCTPH-
JHAJbHBIX (CIIOPo00pa3yomuX) HHPEeKUMOHHBIX 00/1e3Hel JKUBOTHBIX.

Bo30ynurenu cropooOpa3yronumx OamuUIIpHBIX U KIOCTPUAUATBHBIX HH(EK-
1[I :0aKTeprO30B: CUOMPCKON S3BBI, CTOJOHsIKA, 00Tynu3Ma. Mopdomorus, ¢puzno-
Jorus BO30yIUTENEH, KyJIbTUBHUPOBAHUE, MATOT€HHOCTh, YCTOWYHUBOCTH, METOJIbI
MUKPOOHOJIOTUYECKON, UMMYHOJIOTUYECKON JTUATHOCTUKH U MMPOPUITAKTUKH.

Muxkpooprasusmsbl - BO30yauTeu 0aKTepUAJbHBIX 00J1e3HeH *KUBOTHBIX:
TyOepKyJe3a, OpyLesie3a, poku CBUHEH, macTepesyie3a, Iepruxno3a, CalbMOHE-
ne30B. Mopdonorus, ¢usnonorust Bo30OyAUTENEH, KyJIbTUBUPOBAHHME, MATOTEH-
HOCTb, YCTOMYMBOCTb, METOJbl MHUKPOOHUOJIOTHYECKON, UMMYHOJOTUYECKON Iua-
THOCTUKH U MPODUITAKTUKHY.

MukpoopranusmMsl — BO30yAUTE]IM MUKO30B, MUKOTOKCHUKO30B U BUPYCHBIX

HH(pEeKUN KUBOTHBIX:
BO30YIUTENIM MHUKO30B, MHKOTOKCHUKO30B: TpUXO(pUTHH, MHKpocmopuu, ¢haByca
(mapmm), acneprusuiesa, adaaTOKCUKO3a, OXpaTokcuko3a u 1p. Mopdomorus, ¢u-
3UOJIOTHsI BO30OyIUTENEH, KyJIbTUBUPOBAHUE, MATOT€HHOCTh, YCTOHYUBOCTh, METO-
JTbIl MUKPOOHOJIOTMYECKOM, UIMMYHOJIOTHYECKON TMarHOCTUKHU U TPO(DUITAKTUKHY.

Paszgea III. OcHOBBI CeIbCKOX03AHCTBEHHOI MUKPOOUOJIOTHH

Tema 7. MuUKpoOHO0JIOTHSI KOPMOB, MOJIOKAa U MOJIOYHBIX MPOAYKTOB, Msica
U MSICHBIX NPOAYKTOB, SIUIl U ANYHOM NMPOAYKIIUU

brorexHuyeckne MeToAbl MPUTOTOBIEHUS U XPAHEHUSI PACTUTENBHBIX KOPMOB.
OnudutHas MUKpodIOpa paCTeHUH, €€ KAYeCTBEHHbIN COCTAB MO (PU3UOJTOTUYECKUM
rpyImaM: a) MOJIOYHOKHUCIION, 0) THIJIOCTHOM, B) MACIISTHOKHUCIION, T') TpuOHOM. Me-
TOJIbI PETyJIMPOBAHMSI IEATEILHOCTH MUKPOOOB: CHM)KEHUE BJIAYKHOCTH, U3MEHEHHUE
KOHIEHTpalKu cojied U T.1. MUKpOOUOIOrMuecKHre MpoIecChl NPy MPUTOTOBICHUU
OOBIKHOBEHHOI'0, OypOro ceHa METOJ0M aKTUBHOTO BEHTHJIMPOBaHUs ero. Tepmore-

14



HE3, BbIIEJICHUE METaHa, BOBMOKHOCTh CaMOBO3Tropanus ceHa. CeHax, yCIOBHs MpHU-
TOTOBJICHUSI, TUHAMUKA MUKPOOHOJOTHUECKUX M OHMOXMMUYECKHX IPOLIECCOB MPHU
ceHaxkupoBaHuu. Cuioc. Cuitocupyemble, HECHIIOCUPYEMbIE KylbTypbl. CaxapHBbIii
MUHUMYM. J[MHaMHKa MUKpPOOMOJIOTMYECKUX IMPOLECCOB MPH XOJOJHOM, FOpSIYEM
crioco0ax cuinocupoBanus. [IpuMeneHne 3aKkBaCOK 1 XUMHUUYECKUX KOHCEPBAHTOB IS
MOJTyYEHHUsI KAYECTBEHHOI'O CUJIOCA.

[ToBbllIeHNE MUTATEIBLHOCTH KOpMa CIOcOOOM aposkikeBaHus. KoHTponb Haf
POCTOM M Pa3MHOKEHUEM JIPOACKEH.

MukpoOHbBIN OEJIOK - OCHOBHOE ChIph€ B OMOTEXHOJIOTMH OeJKa: TUIpOIN3aTo-
pBl OTXOJIOB PACTEHHMEBOJICTBA, XKMBOTHOBOJCTBA, HE(TH, YIJIEBOJOB, BOJOPOJA.
Mukpoopranu3Mel, UCIIOJIb3yEeMbIE B OMocHHTEe3€e OeKka. 3HaueHue OMOTEXHOIOTUU
B IIOJIyYE€HUU aMUHOKUCIIOT, (PEPMEHTOB, BATAMHHOB.

Muxkpodiopa BeiMeHH. VICTOUHUKY 3arps3HEHUs MOJIOKa MUKpoOamu. /lunamu-
Ka MUKPOOHMOJIOTUYECKHUX MPOLECCOB MpU XpaHEeHUU MoJioka. dDa3el pa3BUTHS MHUK-
pPOOPTraHU3MOB B MOJIOKE: OaKTepULUJHAs, CMEIIAHHOW MHUKPOQIIOPHI, MOJOYHO-
KHCIIBIX OakTepuid, rpuOoB. BiusHue TemmepaTypbl Ha pa3BUTUE MHUKPOQIOPHI.
[Topoku MOJIOKa MUKPOOHOIO MPOUCXOKIEHUS: U3MEHEHHE €CTECTBEHHOTO BKYCa,
3arnaxa, KOHCUCTEHIIUH, 11BeTa. Bo30yauTenu nHpeKmoHHoi 00Je3HH, nepeiaBae-
Mble yepe3 MOJIOKO. CriocoObl KOHCEPBUPOBAHUS MOJIOKA: OXJIAXKIEHUS, 3aMOPaXKH-
BaHME, IMAacTepU3allysi, CTEpWJIM3alUs, BBICYIIMBAaHWE, 3acaxapuBaHuE. PeXuMbl
00e3BpEKUBAHUS MOJIOKA OT MUKPOQIIOPHI.

Muxkpodiopa KUCIOMOJIOUHBIX MPOJYKTOB - IMPOCTOKBAIIM OOBIKHOBEHHOH,
MEYHUKOBCKOM, FOKHOU psDKEHKH, anuaoduibHol. [IpomykTel cmermanHoro Opo-
XKeHus - kedup, KyMbic. Mukpobuosoruss mMacia, CbIpoB. MHUKpPOOHOIOTHYECKUI
KOHTPOJIb TPOU3BOICTBA KUCIOMOJIOYHBIX ITPOTYKTOB.

Muxkpodiopa Msica U ee IPOUCXOXKJIEHUE. DHAOTEHHOE U 3K30T€HHOE oOceme-
HEHUE MsAca MUKpoopranusMaMu. GakTopsl, CIOCOOCTBYIOIIME UX pa3BUTHIO. Da3bl
pa3BUTHST MUKPOQIIOPHI Msica M BUABl NOPYU: THUEHHUE, KUCIOPOJHOE OpOKEHHE,
OCJIM3HEHHE, MUTMEHTalus, MJIeCHeBeHne. MeToanka 0akTepruoCKONMMYECKOro Mc-
CIIEIOBaHUA TpPHU  OMNPEJCICHUH CBEXECTH Msca. MeTonpl  CaHUTapHO-
MUKPOOHOJIOTUYECKOT0 UCCIEAOBaHUS MsICa.

MukpoOHoIoruyeckue Mpolecchl MPH Pa3IMYHBIX BUIAX KOHCEPBUPOBAHUSA
MsicCa M MSICONPOIYKTOB (OXJ@XIECHHE M 3aMOpaXHUBaHUE, IMOCOJI, BBICYIIMBAHUE,
KOIUeHHe U T.JA.). Mukpodaopa oXJIaxJIeHHOIO U MOPOXKEHOro Msca. MukpoOuo-
JIOTUYECKHAE TPOLECCHl B MSCE M MSACONPOLYKTaX MPH OXJIAXKACHUH, 3aMOPaXKUBa-
HUU U XPAaHEHUU B XOJOJHBIX KaMepax. BiausHue caHUTapHO-TUTHEHNYECKHUX YCII0-
BUI Ha pa3BUTHE MUKPOOPTaHU3MOB B MsICE ITPU XPAHEHUU B XOJIOAWIBHUKAX.

daxTopsl, 00yCIaBIMBaAIOIINE CTEPUIIBHOCTh CBEXKECHECEHHOro sina. Mcrou-
HUKUA MUKPOQIIOPHI UL, SIMUHOTO TOPOIIKA U MEJIaHKa. Y CIIOBUSI Pa3BUTHUSI MUKPO-
OpraHU3MOB B SIUIIE U AMYHBIX MPOAYKTaX B Ipolecce XxpaHeHus. Buapl mopuu simy-
HBIX MMPOAYKTOB. BiMsiHME caHUTApHO-TUTMEHUYECKUX YCJIOBUI Ha Pa3BUTHE MHK-
POOPraHU3MOB B SIHIIE M SMYHBIX MPOJIYKTaX MPU XOJOIUILHOM XpaHeHuu. Mx 006-
cemeHeHue. Mepbl TpopUIaKTHKY.

CaHuTapHO-MUKPOOUOIOTHYECKUE HCCIECIOBAHUS SIMI, MEJaHXa U SIMYHOIO
noponika. MeTo/iuka 1 oleHKa pe3yJbTaTOB HUCCIIEI0BAHUS ULl KAK BO3MOKHBIX
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MCTOYHUKOB BO30ynuTenel MHGEKINI 1 TOKCUKOMH(PEKITUH.

Tema 8. Mukpodgiopa Ko:keBeHHO-MeX0BOI'0 ChIPbSl M HABO3.

Muxkpodiopa mapHoii mKkypsl. U3mMeHeHre MUKPO(IOpHI KOKEBEHHO-MEXOBOTO
CBIpbs IPU €r0 XpaHEHUHU (3arHUBaHUE, TUIECHEBEHUE, COJieBbIe MsATHA). KoHCcepBU-
pOBaHHUE - CyIIKa, COJIEHUE, 3aMOpaxkuBanue. KoxkeBEeHHO-MEX0BOE ChIpbE KaK BO3-
MO>KHBIA UICTOYHUK MH(DEKIMOHHBIX O0JIE3HEH JItO/Ie U )KUBOTHBIX (CHOUpCKAs A3-
Ba, OpyLesie3, CTpUTYIIHM Juiai, yyma cBuHel u ap.). [lopua mepcta Mukpoop-
raHu3MaMy. 3HAYEHUE BETEPUHAPHO-CAHUTAPHOTO KOHTPOJIS B KOKEBEHHO-
MEXOBOH MTPOMBIILIEHHOCTH.

Metoabpl MUKPOOMOJIOTHYECKOTO HUCCIEIOBAHUSI KOKEBEHHO-MEXOBOTO ChHIPhSI.
Ackonuzanus. OCHOBHbIE METOAbl 00€33apa’kKMBaHUsl ChIPbsS UBOTHOT'O IPOHMC-
XOXKJICHHUS.

MuxkpoOuosiorudeckue npouecchl B HaBO3eE.

KauecTBeHHBINM U KOJIMYECTBEHHBIA COCTAB MUKPOOPTAaHM3MOB HABO3a MPH Pa3-
HOM TEXHOJIOTUHU MOJy4YeHUs (KUIAKUM OCCHOJCTUIIOUHBIN U TpagullMOHHBIN). Pa3-
JI0’KEHUE MUKPOOPTAHU3MaMM KJIETYATKH, a30TUCTBIX U APYTUX COCIMHEHUN HABO-
3a. MeTonbpl mpegoxpaHeHusi HaBo3a oT norepu azota. [lpeBpamenus gocdopa u
cepbl B HaBO3€. XpaHEHHE U METOJbl 00e33apakuBaHMUsl HAaBO3a B YCJIOBUSAX KpYII-
HBIX JKUBOTHOBOJAYECKUX KOMIUIEKCOB. MUKpO(DIIOpa pa3inuyHbIX KOMIOCTOB. MHUK-
poduiopa TOpQSHBIX MOJACTHIIOK.

4.3 Jlekuuu/mpakrnyeckue 3aHATUS
Tao6auma 4
Conepxanue JeKUUI/MPAKTHYECKUX 3AaHATHI U KOHTPOJIbHbIEC MEPONIPUATHS

Ne u Ha3BaHme Jexknmii/ Popmupy- B Koxa-Bo
n/n M pasnena NPAKTHYECKUX 3aHATUHI cupie KOHTPOIBHOTO | o
KOMITCTCHIINH MEPONPUSATHH
Pa3nea 1. O6mas muxkpoOuoJiorus
Tema 1. Muxkpo- Jlexuust Nel. Mukpo6uosno-
OMOJIOTHS U €€ POJib | TUSl M €€ POJIb B HAPOJHOM
B HApOJIHOM XO034ii- | Xo3siicTBe. Mopdoiorus u
ctBe. Mopdomorust | Gpuznonorus MUKpOOpraHu3-
1 PU3UOIIOTHS MOB. ['eHeTHKa MUKpoopra-
MUKpPOOPTaHW3MOB | HU3MOB. BiusHue dpakTopoB
I'enernka Mukpo- BHEIIHEHN cpeibl Ha MUKPO-
OpraHu3MoB. Bius- | opraHusmsl.
Hue GaKToOpoB I13 Ne 1. 3HaKOMCTBO C MUK-
BHEIIIHEH cpefibl Ha | pOoOMOJIOTHUYECKON JabopaTo- OITK-4.1-
MHUKPOOPIaHU3MBl. | pueil U TeXHUKOW Oe301acHo- OIK - 6. 1’ YeTHBIN onpoc 14
CTH IpHU paboTe ¢ MUKPOOHO- o
JOTMYECKUMH 00BEKTaMH.
Onrudeckasi 1 UMMEpPCHOH-
Hasl CUCTEMbI MUKPOCKOIIA.
Mopdosorust MUKpoopra-
HU3MOB.
I13 Ne 2. [TpuroroBiienue,
(bukcamys u oKkpacka rnperna-
patoB. Mukpobuogoruye-
ckue kpacku. IIpocteie u
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n/n

Ne pazgena

Ne u nazBanue Jgexkumii/
NMPAKTHYECKUX 3aHSITUI

®opmupy-
emMble
KOMIIEeTeHIINH

Bun
KOHTPOJILHOTO
MepONpUSTHS

Koua-Bo
JacoB

CJIO’KHBIE METO/bI OKpALIU-
BaHMsI MUKPOOPTaHU3MOB (110
I'pamy, no Llune-Hunbceny).
I13 Ne 3. CrnoxHble METOIBI
OKpallIMBaHUs MUKpPOOpra-
HU3MOB (OKpacka cIop u
karcyin). Mccnenosanue no-
JBM>)KHOCTU MMKPOOpPraHH3-
MOB. [I3 Ne 4. [TuraTenbHble
cpeabl ISl KyJIbTUBUPOBAHUS
MUKpoopranu3mos. [Ipuro-
TOBJICHHE OCHOBHBIX ITUTa-
TeNbHBIX cpen. TexHuka no-
ceBa.

Tema 2, 3. DkoJo-
TUsi MUKpOOpra-
HHU3MOB. Mukpo-
(dbopa 1mouBkI, BO-
Ibl, BO3/yXa, Tela
KUBOTHBIX. [Ipe-
BpaleHue MUKPO-
OpraHu3Mamu co-
€AVMHEHUH yriaepo-

na, a3oTa, Gocdopa,

xKelesa.
AnTtubuotuku. Ux
MIEPOYIICHTHI.
OrpanuueHust ux
MIPUMCHCHHUS B
KOPMJICHUH KUBOT-
HbIX. [IpobuoTuku,
MPEOMOTHKHU U
MTPEMHKCHI.

Jlexumst Ne 2. DKOJI0THS MUK-
poopranuzMoB. Mukpodiopa
MOYBBI, BOJBI, BO3/IyXa, TEa
*KUBOTHBIX. [IpeBpalenue
MHUKPOOpPTaHU3MaMH COEJIU-
HEHUH yriepoja, a3oTa,
dbocdopa, xenesa.
AnTtubunotuku. x nepomy-
1eHTbl. OTpaHuyYeHus ux
IPUMEHEHHUS B KOPMJICHUU
KUBOTHBIX. [I[poObuoTHKH,
NpeOUOTUKH U TTPEMHUKCHI.

13 Ne 5. Kynberypanbhbie
CBOMCTBa MHUKPOOPTraHU3MOB.
HccnenoBanue KyiabTypalib-
HBIX CBOMCTB Ha KUJKHX, I10-
JY>KUJTHBIX U TIOTHBIX TIHATA-
TEJIbHBIX CpPEeIaX.

MeTtoasl crepunuzanuu (pu-
3U4ECKUE, XUMUYECKUE U
OMOJIOTHUYECKHE).

13 Ne6.

MeTtonab!l BeIAEICHUS YUCTOU
OaKTepHaIbLHON KYJIbTYpPbI
MUKPOOPTaHHU3MOB (B a3p00-
HBIX U @aHAYPOOHBIX YCIOBH-
AX).

[13 Ne7. buoxumuyeckue
CBOMCTBAa MUKPOOPTaHU3MOB .
I13 Ne8. AuTHOMOTHKH. 3HA-
YeHUE aHTUOMOTHUKOB B KH-
BOTHOBOJCTBE. MeTobl
ompeieIeHUs] aHTHOMOTHKO-
PE3UCTEHTOCTU OAKTEPUH.

OIIK-6.1;
OIIK -6.2

Y CTHBIN Onpoc

Paznen 2. Undexkunss u ummyHuTeT. Oco00 onacHbie HHPeKIMOHHbIE 00J1€3HH KUBOT-

HBbIX).
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Ne Ne u HazBanme Jexknmii/ Popmupy- B Koxa-Bo
n/n I NMPAKTHYECKUX 3aHSITUI CMBIE KOHTPO/ILHOTO JacoB
KOMIICTCHIINH MEPONPUSATHH
Tema 4. OcHOBBI Jlexuus Ne 3. OcHOBBI yue- OIIK-4.1, YeTHBIN onpoc 4
yaeHus o0 uapek- | Hus 00 nHpexuu. UMMmyHu- OIIK-6,2
1uu. IMMYHUTET B | TE€T U UMMYHHAasl CUCTEMA.
MMMYHHas CHCTe- I13 Ne9. Ceponoruueckue pe-
Ma. akuuu. TexHuka MOCTaHOBKH
U y4yeTa pe3yJIbTaTOB peak-
1MUY arTJIFOTHHAIIHH.
Tema 5. Ummyno- | Jlekmus Ne 4. immyHosoru- OIIK-4.1, YcTHBIN onpoc 6
JIOTHYECKHUE peak- | 4ecKue peakiuu. Momeky- OIIK-6,3
uu. Monekynsp- JSIPHBIE METO/IbI IMATHOCTHU-
HBIC METOIbI JTHa- ku. UmmyHOTIpoumakTuka u
rHocTuku. Ummy- UMMYHOTEpaIus.
nonpodmiaktuka u | I13 Nel0. Ceposornueckue
UMMYHOTEPAIHs. peakiuu. TexHuka nocra-
HOBKH U y4eTa pe3yJIbTaTOB
peakuu MperunuTanuu (ac-
KOJIM3AaLIUsl ), PEaKIIUU CBSI3bI-
BaHUsl KOMIUIEMEHTA
Tema 6. Mukpoop- | Jlexuusa Ne 5. Mukpoopra- OIIK-6.1, YcTHbIl onpoc 8
raHU3MBI - BO30Y- HU3MBI - BO30yauTen Oa- OIIK-,6.2
TUTENTH OalMyuIsAp- | MIUISIPHBIX U KIOCTPH-
HBIX U KJIOCTPHU- JUANBbHBIX (CIIOPO0Opasyro-
JUANIbHBIX (CIOpo- | IIUX), OaKTepuanbHbIX 00-
oOpa3yromux), 6ak- | 1e3Hel, MUKO30B 1 MUKOTOK-
TepPUATBHBIX 00- CHKO30B, BUPYCHBIX O0J1€3-
JIE3HEW, MUKO30B U | HEW )KUBOTHBIX.
MUKOTOKCUKO30B, I13 Nel2. Bo3Oyaurenu oco-
BUPYCHBIX 00JIe3- 00 OMAaCHBIX OAIMIIISPHBIX U
HEeH )KHBOTHBIX. KJIIOCTPUNATLHBIX HH(EK-
ruit. 113 Nel3. Bo3Oyaurenu
0c000 OMAacHbIX OaKTepUab-
HBIX WH(EKIIHHA
[13 Ne13 BozOynurenu Tpu-
XO(UTHH, MUKPOCIIOPHH,
CTaXMOOTPUOTOKCUKO3a, ac-
MePrUJIOTOKCUKO3a, TIEHU-
LWJIOTOKCUKO3a U Jp.
Pasnen 3. OcHOBBI CeJIbCKOX035HCTBEHHOH MUKPOOHOJIOTHH
3 Tema 7. Mukpo- Jlexuust Ne6. Muxpo6uoo- OIIK-4.1, YcrHbiii onpoc | 8
OMO0JIOTHSI KOPMOB, | THSt KOPMOB, MOJIOKA U MO- OIIK-6.3

MOJIOKA M MOJIOY-
HBIX IIPOAYKTOB,
MsCA U MSCHBIX
IIPOAYKTOB, ULl U
SUYHON NPOLYKIUU

JIOYHBIX MPOAYKTOB, Msica U
MSICHBIX IPOAYKTOB, U1 U
SUYHOUN MPOTYKIIUU
[IpakTnueckas padora Nel4
CaHuTapHO- MUKPOOHOJIOTH-
4EeCKOE UCCIIEI0BaHUE KOp-
MOB

I13 Nel5. CanutapHO- MUK-
poOunosioruyecKoe uccieno-
BaHUE CHIPOTO U MUTHEBOTO
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Ne Ne u Ha3Banme Jexknmii/ Popmupy- B Koxa-Bo
n/n I NMPAKTHYECKUX 3aHSITUI CMBIE KOHTPO/ILHOTO JacoB
KOMIICTCHIINH MEPONPUSATHH
MoJoKa. PenykrasHas u pesa-
3ypHuHOBas poOsl. MeTos
Hpaiiepa —Koponesa.
CaHuTapHO- MUKPOOHOJIOTH-
YECKOE UCCIIeI0BAHME MsICa,
SULL, KO)KEBEHHO-MEXOBOT'O
CBIPbS
CnuproBoe, MOJIOUHOKHCIIOE
Y MaCJITHOKHCIIOE OpOKEeHHE.
7 Tema 8. Mukpo- Jlexumst Ne 7. OIIK-4.1, 2
(dbnopa koxkeBeHHO- | Mukpodiiopa K0keBEeHHO- OIIK-6.2
MEXOBOTO ChIpbS U | MEXOBOI'O ChIPbsl M HABO3A.
HaBO3.
IlepeyeHb BONPOCOB AJIsl CAMOCTOSITEJILHOTO
U3Y4YeHUs] AU CHUILIUHBI « MUKPOOHOJI0THS M OCHOBBI HMMYHOJIOT MM
Tabauna 6
Neri/ | Ne monyns u Moty ibHOM Ilepedyenn paccMaTpruBaeMbIX BOIIPOCOB ISt
i SIMHUIIBI CaMOCTOSITEJIBHOTO M3y4EHHUSI
Paznes 1 O0mas MUKpPoOH0JI0THSA
1 Tema 2. Dxonorus Muk- | CiupToBoe OposkeHue, OpOKeHHE LEeJUIION03bl, OKHUCICHHE

poopranu3moB. MuKpoO-
(bropa mo4BsI, BOJIBI,
BO3/yXa, TeJa KUBOT-
ueIx. [IpeBpamienue
MHUKPOOPTraHU3MaMH CO-
€IMHEeHUH yTrieposa,
azorta, dhocdopa, xenesa.

KUPOB. AMMOHU(DUKAIMS OEIKOBBIX BEIIECTB 1 MOYEBUHBI.
Hurpudukamnus, neautpudukanys, aMMOHU(HUKAIUS OEIIKO-
Bbix coeaunenuit (OI1K-4.1; OITK-6.1)

Pasznen 2. Ungexkunst u ummynnTer. Oco00 onacHbie HH(EKNMOHHBIE 001€3HH )KUBOTHBIX).

2

Tema 5. UMmyHOIIOTH-
yeckue peakunu. Moie-
KYJISIpHbIE METO/IbI 1ha-
rHOCTUKU. IMMyHOIIPO-
¢bunakTHKa 1 UMMYHO-
TEpAIHUs.

Ceponorndeckue peakuuu. Peakius cBs3pIBaHUS] KOMILUIEMEH-
ta (PCK).

MouJiexyJisipHble METOIbl THAarHOCTUKU. MDA
Mouexyisipable MeTO bl fMarHocTuku. Meroasr [TL[P
(OIIK-4.1, OIIK-6.2)

Tema 6. Mukpoopra-
HU3MBI - BO30yAMTENH
OaIMIUIAPHBIX H  KJIO-
CTPUIUAIBHBIX (CHOpO-
oOpa3yromux), Gakrepu-
aJlbHBIX OOJIC3HEH, MH-
KO30B M MHKOTOKCHKO-
30B, BUPYCHBIX OOJIe3HEH

JKHUBOTHBIX.

Bo30yaurenn MHKO30B, KOPMOBBIX MHKOTOKCHKO30B U BHPYC-
Hbix nHpeknuit (OI1K-6.2, OITK-6.3)

Pa3nes 3. OcHOBBI CeJIbCKOX03HCTBEHHON MUKPOOHOJI0THH
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Nerr/

Ne Mmonyns u MmogynpHOM

Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB IS

0! €AMHULIBI CaMOCTOSITEJIBHOTO U3yYEHUs
3 Tema 7. Mukpo6uoso- MuxkpoopranusMbl — BO30yAUTEIN IOPUYM MOJIOKA U MOJIOYHBIX
I'vsi KOPMOB, MOJIOKA U IIPOJYKTOB.
MOJIOYHBIX IIPOIYKTOB, CaHuTapHO-TI0Ka3aTelbHbIE MUKPOOPTaHU3Mbl MOJIOKA.
Msica U MSICHBIX IPOAYK- | MUKpoOHOIOrnyeckoe UCClIeJ0BaHUE Maca.
TOB, SIUII U IMYHOM Npo- | MUKpOOHOJIOrMUECKOE UCCIIEI0BAHUE CHIPOB.
OYKIUH Bo30yaurenn mopun msica U MACONPOLYKTOB. Mukpoouoo-
IM4ECKOE MCCIIEJOBAHUE CBEKErO Msica
Bo30yaurenn mopuu msica U MACONPOLYKTOB. Mukpoouoo-
FMYECKOE, MHKOJIOTMYECKOE MCCIEN0BAHUE OXJIAXIACHHOIO,
MOPOXEHOI'0, COJIEHOI'0 Msica U paccoiioB MukpoOuosioruye-
ckoe uccienoBanue sun U sinenponykros (OIIK-4.1; OIIK-
6.2, OIIK-6.3)
5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
Tabmuua 7
IIpuMeHeHHe AKTUBHBIX U HHTEPAKTUBHBIX 00pa30BaTe/IbHbIX TEXHOJIOTH M
e HaumeHoBaHHe HCIO/Ib3YeMbIX AKTHBHBIX M
u/n Tema u popma 3ansaTHsA HHTEPaKTHBHBIX 06pa3(1BaTe.]IbeIX TEXHOJ10-
Uil

1 MuxkpoOuosiorus u ee poiib B JI | JIeknus-Busyanusanus ¢ MCIIOJIb30BaHUEM IIpe-
HapoJHOM Xxo3siicTBe. Mopdoio- 3€HTalluN
rusi 1 (pU3NOJIOTUS MUKpOOpra-

HU3MOB I'eHeTnka MuKpoopra-
HU3MOB. Biusinue dakTopoB
BHEIIHEN cpeibl HAa MUKpOOpra-
HU3MBI.

2 Crnoxnble MeTo/ibl okpamuBanus. | [I3 | Macrep-kiacce B 1ab0paTopuu 1Mo CIOKHBIM Me-
HccenenoBanue noABM>KHOCTH TOJAM OKPAILWBAHMS U YTEHUs PE3yJIbTaTOB.
MHUKPOOPTaHU3MOB.

3 buoxumuueckue cBOMCTBAa MUK- [13 | Macrep-kiacc B 1abopaTopuu 1o OMOXuMHUYe-
pOOpPraHu3MoB CKHMM METOJIaM UCCIIEA0BAHUN CBOMCTB MUKPO-

OpraHu3MOB

4 DKOJI0TUsl MUKPOOPTaHU3MOB. JI | Jleknus-Busyanusanus ¢ UCIOJIb30BaHUEM IIpe-
Muxkpoduiopa mouBbl, BOJbI, BO3- 3eHTalu1
nyxa, Teja )KuBOTHbIX. [IpeBpa-

HIEHUE MUKPOOPTraHU3MaMHM CO-
eIMHEHMH yrieposa, a3oTa, goc-
dopa, xenesa.

AnTHOMOTHKHU. VX IepoyLeHTHI.
OrpaHnyeHHst UX TPUMEHEHNS B
KOPMJICHUH KUBOTHBIX. [IpoOuo-
THUKH, TPEOUOTUKH U TPEMHKCHI.

5 Ceponornueckue peakuuu. Tex- | [I3 | Macrep-kiacce B 1abOpaTopuu 1o cepooruye-
HHKa IIOCTAHOBKH U y4eTa pe- CKMM METOJIaM MCCJIEI0BAHMI C IOCTAHOBKOU U
3yJIbTaTOB PEAKLUU arriItoT- Y4E€TOM PE3YJIbTATOB PEAKIUU arTIIOTHALIUH.
HaLWU.

3) Muxkpoopranusmsl - Bo3Oyautenu | JI | Jlekuusi-Busyanu3zaius ¢ UCIOIb30BaHUEM IIpe-
OaLMIUTSIPHBIX, KJIOCTPUAN- 3€HTALNH
JIBHBIX M OaKTepHaIbHBIX WH-
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e HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX U
u/n Tema u popma 3ansaTHS HHTEPAKTUBHBIX 06pa32BaTeﬂbeIX TEXHO0JI0-
Uil
(heKITMOHHBIX OOJIE3HEH KUBOT-
HBIX
7 Bo36yaurenu oco60 onacHbIX I13 | Mactep-kiacc B 1a00paTOPHUHU 110 BBISBIECHUIO
OaKTepHaIbHBIX WHPEKIHI BO30yauTENel 0c000 OMacHBIX OaKTEpUaTbHBIX
uHbeKImn
8 Muxkpobuoniorust KOpMoB, Mojo- | JI | JIeKuusi-BU3yanu3amus ¢ UCIOIb30BaHUEM IIpe-
Ka U MOJIOYHBIX IIPOAYKTOB, Msca 3CHTaLAN
U MSICHBIX IIPOAYKTOB, SIUI U
SAUYHOU TPOLYKIUHU

6. TeKyll_[I/Iﬁ KOHTPOJIb YCIIEBAEMOCTHU M MIPOMEKYTOYHaAA aTTECTaAllUA 110
HTOraM OCBOCHHUA JTUCHHUIIINHBI

6.1 TunoBble KOHTPOJIbHBIE 3aJaHUSI UM HHbIE MATEePHUAJIbl, HE00X0AMMbIEe
JJISl OLl€HKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH
1. Boripocsl /151 TeKyLIEro KOHTPOJISI 3HAHUN 00y4arOUXCH.

Paszgea 1. O01mass MUKPOOHOJIOTHSA.

Tema 1. MukpoOHo10rus U €e poJib B HAPOIHOM X0351iiCTBe.

1. MukpoOuosorus, ee MECTO U POJib B cucTeMe (pyHIaMEHTaIbHBIX HaYK.

2. 3aja4u ¥ MEPCHEeKTUBBI Pa3BUTUSI MUKPOOUOJIOTHH KaK MPUKIAIHON HAyKU
B CEJIbCKOXO3SIICTBEHHOM IMPOM3BOJICTBE, MOJTYUYEHUU MPOAYKTOB OMOTEXHOJIOTHH,
OXpaHe OKPYXaloIeh Cpelibl U IPYTrux 00JacTsIX HAPOJAHOTO XO35HUCTBRA.

3. OO6mias u crienranbHass MUKPOOHUOJIOTHS: a)MEIUIIMHCKAs1, 0)BeTepruHapHasl,
I') CEJIbCKOXO03UCTBEHHAS, J1)300MHKEHEPHAs, €)TEXHUUECKasl, K )KOCMHUUECKas.

4. Otpacnu MUKpPOOHMOJOTUU: OAKTEpUOJIOTHS, CEPOJIOTUs, HMMYHOJIOTHS,
MUKOJIOTHSI, BUPYCOJIOTHS U JIP.

5. Mopdomorust OCHOBHBIX ()OPM MPOKAPHOT - MIAPOBUIHBIC, TTAJJOYKOBHIHEIE,
U3BUTHIC.

6. CTpyKTypHO-MOP(]OJOTHYECKHE OCOOCHHOCTH PHUKKETCHUH, MHUKOILIA3M,
aKTHHOMHUIIET, (hOpM OaKTEepHIA.

/. Knaccudukaiys MUKpOOPTaHU3MOB 110 CITOCOOY MUTAHMUS.

8. CnocoObl  pasmHOkeHusi.  OpraHuzarusi T€HETHYECKOTO  arapara,
BHEXPOMOCOMHBIE HACJICACTBEHHOCTH, TE€HETUYeCKur Kox, perumkamus JIHK-
MUKpPOOpPraHu3MoB. DOpMbI U3MEHUYUBOCTH.

9. I[lpucnocoObuTenbHbIE  BO3MOXHOCTH  MHUKPOOOB K  BO3JCHCTBHIO
HEOJArONPUATHBIX  yCJIOBUH  cpeAbl  (Kamcyibl,  CIOPBI, JKTyTOBaHUE,
KOJIOHU3HPYIOIIHUE BOPCUHKH, CKOPOCTh PA3MHOKCHHS H T.JI.).

10.ITonsiTHE O MHUKPOOOIMIAHOM W MHKPOOOCTATHUYECKOM BO3ICHCTBHH
BHEIIHUX (DaKTOPOB. YCTOWYMBOCTh K BO3ACHCTBUIO BHEIIHUX (PAKTOPOB
CIIOPOBBIX U HECITOPOBBIX MUKPOOOB.

11./letictBue Ouonornyeckux (HaKTOpoOB, METOJO0B CTEpUIIM3AIMU  Ha
KU3ZHEAESATEIbHOCTh MUKPOOPTAaHU3MOB.
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12.XapakTep B3aMMOOTHOIICHUI MEXIy OpraHU3MaMH: CUMOMO03, MYTYaJIH3M,
KOMMEHCAJIU3M,  CHHEpPru3M,  AaHTaroHuW3M,  Mapa3uTU3M,  XHUIIHUYECTBO.
[IpakTyeckoe UCIIOIb30BAHNE JAHHBIX SIBIICHUW B HAPOJIHOM XO3SIUCTBE.

13. OCHOBBI KOHCEPBHPOBAHHS CHIPhS M TMPOAYKTOB HAa MPHUHIMMNAX OWO3a,
abno3a, aHabno3a u 1eHoanadbunosa.

Tema 2. Dkosiorusi MUKpoopranu3mMoB. MukpodJiopa no4uBbl, BoAbl, BO3-
ayxa, TeJia sKUBOTHBIX.

1. BzaumocBsi3b MUKPOOPTAaHU3MOB CO CPEAOil OOUTaHHUS.

2. buoneHo3 u napa3uToreHo3.

3. IlouBa - cpena oOuTaHMs AJisI MATOTEHHBIX MUKPOOPTAHU3MOB.

4. Bopna - cpema obutanus u (akTop mepenayu MaToreHHOW MUKPO(QIOPHI.
Metonpl caHuTapHOW OIEHKM BOjbl. CaHUTapHbBIE MOKA3aTeld BOJIbL: MUKPOOHOE
YHCJIO, KOJIU-TUTP, KOJU-UHIEKC, Onosornueckoe norpedienue kuciopoaa (bITK),
xuMuueckoe norpedaenue kuciaopoaa (XIIK).

5. A»npo3oibHas nepeaada MaToreHHbIX MUKPOOPTaHU3MOB.

6. MeTonbl uccnenoBaHus MHKPO(IIOPHI BO3MyXa, €r0 CaHWTApHAs OIEHKA,
crocoObl MPEeAYNPEKICHUSI 00CEeMEHEHHOCTH. MuKpodiopa OTKPBITBIX MOJOCTEH,
OpPTaHOB M CHCTEM JKUBOTHBIX.

7. lTlopnepkaHue paBHOBECHs JAHOKCHAA VIJepojla B BO3AyXe U pOJib
MHUKPOOPTaHHU3MOB B 3TOM ITPOIIECCE.

8. ®opMbl OpoKeHHE MPOAYKTOB C y4acTHUEM MHUKPOOPTaHHU3MOB. AdpoOHOE
OKHUCJICHHE KJIETYATKH.

9. IlpakTryeckoe MUCIOIb30BAHNE MUKPOOPTAHU3MOB I TIOJyUeHUs Oenka 13
OTXOJIOB PACTEHUEBOJICTBA, )KUBOTHOBOJICTBA, PUPOJIHOTO Ta3a.

10. MukpoOuoIOTHYECKHE OCHOBBI  3alllUTHI  OKpY’)Karomed Cpeapl  OT
3arpsi3HCHUU.

11. Ammonudukamus. Hutpudpukauus. Aszorpukcauus. CumOuoTHUecKas
¢ukcams aszora. [lomyyeHue BBICOKOOEIKOBBIX KOPMOB IpPU HCIOJIb30BAHUU
a30T(UKCATOPOB.

12. Mukpoopranu3Mbl, y4acTBYIOIINE B 0CBOOOKIeHNHU (HOCHOPHOI KUCIOTHI U
00pa3oBaHUU CEPOBOJIOPO/Ia, BOCCTAHOBIICHUU OKUCHBIX COCMHEHUN Kele3a.
Tema 3. AuTuduornku. Ux npoayuentrbl. OrpaHnyeHusi UX NPpUMEHEHHUs B
KOPMJIEHUH KUBOTHBIX. [Ipo0noTHKHN, MPEOHOTHKY U MIPEMHUKCHI.

1. Uctopusi OTKpBITHS, pa3BUTHE W HAMPAaBICHUE MCCIIEIOBAHUNA aHTUOMOTH-
koB. 3HaueHue padbor B.A.Manaccenuna, A.I'.Ilonore6noro, JI.ITactepa, U.U, Meu-
HukoBa, A.®nemunra, 3.B.Bakcmana, [1.A.JlamenkoBa, b.I1.Tokuna u np. yueHbIx
10 TOM MmpooIeMe.

2. [lpomynieHThl aHTUOMOTUKOB - TPUOBI, aKTUHOMUIICTHI, 0AKTepUH, KICTKH,
TKaHH )KUBOTHBIX U PACTCHUH.

3. OrpanuueHre B MPUMEHEHUH JIeUeOHBIX aHTUOMOTHUKOB JIJISI KOPMOBBIX I1€-
JIEU W 3alUAThl pACTCHUU.

4. Tlpo6buotuku M npeduoTuku. X poiab U 3HAYEHHWE B >KUBOTHOBOJCTBE.
MukpoopraHu3Mbl — MPOOUOHTHI.

5. [Ipemukcsl. [IpumeHeHne TPEeMUKCOB B AKUBOTHOBOJICTBE.
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Paznen II. Undgexuuss 1 ummynurter. Oco60 onacHble nHpeKIUOHHBIE 00-
JIE3HH KUBOTHBIX.
Tema 4. OcHoBbI yueHusi 00 nHpexkunu. UMMyHHTET 1 MMMYHHasi CHCTeMa
1. Ponb MUKpOOPraHU3MOB B BOSHUKHOBEHHUH U Pa3BUTHUH MH(EKIUH.
2. Tpormuam MHuKpoOpraHu3MoB. IlarorenHocTs. BupyneHtHOCTh. EnuHuib ee
U3MEPEHHUS.

3. @akTopbl ycuieHus, ocaabaeHus: BUPYJIECHTHOCTH. TOKCUTeHHOCTh, MHBA3HB-
HOCTb.

4. Iyt 1 cnocoObl BOSHUKHOBEHUS, paclpeIe]IeHUs] U JIOKATU3aluK MaToreH-
HBIX MUKPOOPTaHU3MOB B MaKpOOpPraHU3ME.

5. Posib MakpoopraHu3Ma M yCJIOBHI BHEIIHEW Cpelibl B BOSHUKHOBEHUHU U pa3-
BUTUHU UH(PEKIIMOHHOIO Ipolecca.

6. Bunel ummynurera. [lonstus "MMMmyHHas cuctema", "Hecnenuduyeckas u

cnenuuyeckas 3anmTa opranusma’.

7. KiterouHblii 1 TYMOpPaJIbHBI UMMYHUTETBHI.

8. Opranbl MUMMYHHOW 3aIlMTHL: THUMYC, (abpuimeBa cyMka, JTUM(OY3IbI,

CEJIE3€HKA, KOCTHBIA MO3T, KIIETKA UIMMYHHOU CUCTEMBI.
9. AnTHTEHBI, UX TpUpoaa. IMMYHOTTIOOYIHMHBI, X KJIACCHI, POJIb B CO3JaHHUU
MMMYyHUTETa. B3anmMoieiCTBUE aHTUTEH-aHTUTETIO.

Tema 5. UMmMyHosornyeckue peaxkuuu. MoJieKyasipHble MeTOAbI IHMATHO-

cTuku. UMMyHOnIpoduIaKTHKA U HMMYHOTEpPAaNusi.

1. UmmyHONOTHYECKHE peaKInu: aJJIEPTUYECKHE, CEPOJIOTUYECKHE
(arrmoTUHAIMK, TPEHUNUTAIMW, CBS3bIBAHUS  KOMILIEMEHTA, METOJ
¢biryopecuupyoIMX aHTUTEN, UMMYHO(QEPMEHTHBIM aHaIu3, MoJIMMepa3Has
LEMHAs PEaKInsl).

2. UMMyHOTMarHOCTHKA.

3. UmmyHOTEpamnusi.

4. UMmMmyHOITpOQUIIaKTHKA.

Tema 6. MuxkpoopraHu3mMbl - BO30yIUTeH OANWUIAPHBIX M KJIOCTPH-

AUAJIBHBIX (CIOPO0Opa3younX) HHPEeKUMOHHBIX 00J1e3Hel )KUBOTHBIX.

1. Bo3Oynutenu cuOUpPCKOW $3BbI, CTOJOHsIKA, OOTylIHM3Ma, MOPQOJIOTHs,
busmnonorus Bo30yauTENEH, KyJIbTUBUPOBAHHE, MATON€HHOCTb, YCTOWYMBOCTD,
METO/1bI MUKPOOHOJIOTUYECKOH, MMMYHOJIOTMYECKOM JMArHOCTUKH u
PO IITAKTUKHY.

2. Bo30ymutenun TyOepkyiesa, Opylenses3a, poXkKd CBHUHEH, MacTepeliesa,
DIIEPUXNO03a, CAIbMOHEIIE30B, Mopdosorus, GU3NOIOTUS  BO30YyIUTENCH,
KyJIbTUBHUPOBAHHUE, MMaTOT€HHOCTb, YCTOMYMBOCTh, METOJbI MUKPOOHOIOTHMUECKOMH,
UMMYHOJIOTHYECKOU TUAarHOCTUKHU U MPO(UITAKTUKH.

3. Bozoyaurenu tpuxodutnn, Mukpocnopuanu, ¢pasyca, acneprusuiesa, dpia-
TOKCHUKO3a,  OXpaTOKCUKO3a,  Mopdoiorus,  Qusuonoruss  BO3OyAUTENEH,
KyJbTUBUPOBAHUE, NATOTEHHOCTh, YCTOMYMBOCTb, METOJbI MUKPOOHOJIOTHYECKOM,
UMMYHOJIOTHYECKOU TUAarHOCTUKHU U MPOPUIAKTUKH.

Pazne L. OcHOBBI €eJIbCKOX03511iICTBEHHOH MUKPOOHOJIOT A

Tema 6. MukpoOHO0JI0THSI KOPMOB, MOJIOKAa M MOJIOYHBIX NIPOAYKTOB, Msica

U MSICHBIX NPOAYKTOB, ULl U AUYHOH NMPOAYKIIMHU
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1. ODnudpurtHas Mukpodaopa pacTeHUll, €€ KauyeCTBEHHbIH COCTaB IIO
(¢u3HnonornuyeckuM rpymnmnam. MuKpoOHoJIOrnyecKre Mmpouecchl Mpu MPUTrOTOBIEHUN
OOBIKHOBEHHOTO, Oyporo ceHa METOJOM AaKTHMBHOTO BEHTHJIMPOBAaHUS  €ro.
TepmoreHes, BbIIECIIEHUE METAHA, BO3MOKHOCTh CAMOBO3IOPaHUSI CEHA.

2. CeHax, YCIOBHS MPHUTOTOBJICHUS, JIWHAMHKA MHUKPOOMOJIOTHYECKUX U
OMOXMMHYECKHX MPOIIECCOB ITPH CEHAKUPOBAHUU.

3. Cunoc. [lunamrka MUKpOOHOJIOTHUECKUX MPOIIECCOB, IPUMEHEHHE 3aKBACOK
Y XUMUYECKHUX KOHCEPBAHTOB JUIsl OJYUYEHHsI KaYECTBEHHOTO CHJIOCA.

4. TloBbllIeHNE MUTATEILHOCTU KOPMa CIIOCOOOM JIPOAOKEBAHUS.

5. @a3bl pa3BUTUS MUKPOOPIaHU3MOB B MOJIOKE: OaKTepHILIUIHAS, CMEIIAHHOM
MUKPO]JIOpbI, MOJOYHOKHCIBIX OakTepuid, rpuOoB. BiusHue Temmneparypbl Ha
pa3BUTHE MUKPODIIOPHI.

6. CnocoObl KOHCEpBHPOBAHMSI MOJIOKA: OXJIAXKJEHUS, 3aMOpa)KUBAaHUE,
nacTepu3anus, CTEpUIN3alus, BEICYIIMBAHNE, 3aCaXapuBaHuUE.

7. Mukpodiopa KHCIOMOJIOUHBIX IMPOAYKTOB - MPOCTOKBAIIN OOBIKHOBEHHOM,
MEYHUKOBCKOM, F0’KHOM PSDKEHKH, alluI0()UIbHOM.

8. [IpoaykTsl cMmemaHHOTO OpokeHus - Kedup, KyMmbic. MHUKpOOHOIOTHS
Macja, CbIpoB. MUKpOOHOIOrHYECKU KOHTPOJIb MPOU3BOJCTBA KHCIOMOJIOYHBIX
POYKTOB.

9. DHJIOTEHHOE © DK30T€HHOE OOCEMEHEHHE Msica MHUKPOOpraHU3MaMHu.
®daxTophl, CHOCOOCTBYIOLINE UX PA3BUTHIO.

10. MukpoOHOIOTHYECKHE TIPOIIECChl B MsICE M MSCOMPOAYKTaxX Mpu
OXJIQXKJIEHUH, 3aMOPAXKMBAaHNN U XPAHEHHUH B XOJIOJAHBIX KaMepax.

11. YcnoBust pa3BUTHS MUKPOOPTaHW3MOB B SHll€ M SIMYHBIX IMPOJIYKTaxX B
nporecce XpaHeHus. Buapl mopuu SMYHBIX TPOIYKTOB.

12. CanuTapHO-MUKPOOMOJIOTHYCCKUE HMCCJCAOBAHUSA  SHIl, MeEJaHXka |
SUYHOTO TOpOIIKa. MeToauKa M OIEHKAa pEe3yibTaTOB HCCIEHOBAaHUS SUIl KaK
BO3MOYKHBIX UCTOYHUKOB BO30yauTenel HPEKIN 1 TOKCUKOMH(PEKIIHMA.

Tema 7. MukpodJiopa KokeBEeHHO-MeX0BOI'0 ChIPbsi M HABO3.

1. 3menenne MUKpPOQIIOPbI KOKEBEHHO-MEXOBOIO ChIPbs MPU €r0 XpaHEHUU
(3arHMBaHue, IJIECHEBEHUE, COJIEBBIE MSTHA).

2. Ko’xeBEeHHO-MEXOBO€ CBhIpbE€ KaK BO3MOKHBIM HMCTOYHUK HH(EKIIMOHHBIX
Oone3Hel JroJel M KUBOTHBIX (CMOMpCKas si3Ba, Opylelie3, CTPUTYIIUNA JTUIIAi,
yyMma CBUHEH U JIp.).

3. [lopua mepctu MUKpoopraHu3MamMu. 3HaUYEHUE BETEPUHAPHO-CAHUTAPHOTO
KOHTPOJISI B KOKEBEHHO-MEXOBOW MPOMBIIUIEHHOCTH.

4. Ackosnzanus.

5. MukpoOuosioruyeckue nporecch B HaBO3e.

6. PaznoxeHne MHUKpOOpraHM3MaMu KJIETYAaTKH, a30THUCTBIX U JPYTrHX
COEIMHEHUI HaBO3A.

7. MeToapl IpeloXpaHeHHsI HaBo3a OT notepu a3orta. [IpeBpamenus docdopa
U CEpbl B HABO3E.

8. XpaneHne M MeToJbl 00€33apa’KMBaHUsl HABO3a B YCJIOBMSIX KpPYIHBIX
’KUBOTHOBOJUYECKUX  KOMIUIEKCOB.  Mukpoduiopa  pa3iMyHbIX  KOMIIOCTOB.
Muxkpodiiopa TOpPsSHBIX TOICTUIIOK.
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Kpurtepuu oneHku:

O1eHKa «OTIMYHO» BBICTABIISIETCA B CIIy4ae, KOrJa 00yJaroluiics qan pa3BepHyThIe Mpa-
BUJIBHBIC OTBCTHI HA 3aJaHHBIC BOIIPOCHI.

OI_ICHKa «XO0pouI0» BbICTABJIIACTCA, €CIIN 06yqa}0mm?1051 JaJI HC COBCEM IIOJIHBIC OTBCTHI I10
3aJaHHBIM BOIIpOCaM, UK €CJIIU €ro OTBETHI COACPKAIN HE3HAYNUTCIIbHBIC OIIIMOKHU.

OI_ICHKa «YAOBJIETBOPUTEJIBHO» CTABUTCA B Cliydac, €CJIM OTBCTHI HAa BOIIPOCHI ObBLI He-
IMOJIHBIMH I COACPKAIIN CEPHE3HBIC OIIMOKHU.

OI_ICHKa «HEYJAOBJECTBOPUTECJIBHO>» CTABUTCA B CilIy4dac, €CJIn O6yan0H_II/II71051 OTBCTUII HE-
MMPpaBUJIbHO WJIX OTKA3aJICA OTBCHYAThb HA 3a/IaHHBIC BOIIPOCHI.

6.2. IlepevyeHb BONPOCOB, BBIHOCUMBIX HA MPOMEKYTOYHYIO
aTTecTanmio (3K3aMeH)
1. Kpatkuii nctopudeckuii ouepk pa3BUTUS MUKPOOHOI0ruu. OCHOBONOIOKHUKU
MUKpPOOHOJIOTHH. 3a1a4l U OTpaciieBble HAIIPABJICHUS
2. Cucremaruka 1 Kjiaccu(pUKaIys MUKpOOpraHu3MoB. [IpuHINIIEI cOBpeMEHHON
KJaccudukanuu 6akrepuit mo bepru
3. Buasl MUKpOCKOIIUU. Y CTPOUCTBO CBETOBOTO MUKPOCKOIIA
4. Mop@donorust MukpoopranuzMoB. OCHOBHbIE (JOPMBI U TOTUMOPHU3M OaKTepuit
5. MeToasl nojicuera KOJIOHUNA MUKPOOPTaHU3MOB
6. bakrepuonornueckue kpacku. Ilopsnok npurorosienus npenapara. ITpocroit u ciox-
HBI METO/IbI OKpacku (0Kpacka 1o ['pamy)
7. Ponb MUKpOOOB B KPYTrOBOPOTE yriiepoja
8. Poib MUKpOOOB B KpyroBOpoTe a30Ta
9.IlpeBpaiieHre MUKpOOpPraHU3MaMu coeluHeHui docdopa, cepa u xeiesza
10. I[InTaHne MUKPOOPraHU3MOB
11. JIpixaHre MUKPOOPTaHU3MOB
12. CtpoeHue GakTepHaTbHOM KIETKU
13. Xumuueckuii coctaB 6akTepHii
14. PocT u pa3MHOXEHHE MUKPOOPTaHU3MOB. Da3bl pa3MHOKEHHUS.
15. TlocTyruieHre MUTATENBHBIX BEIIECTB B MUKPOOHYIO KJIETKY. DHEPreTHUECKHii 0OMEH
16. BausitHue Ha MUKpOOpPraHU3MbI PU3NUYECKUX (AKTOPOB
17. JleiicTBHE XUMHUYECKUX BEIIECTB HA MUKPOOPTaHU3MBbI
18. [leiicTBue 6nonornueckux (pakTopoB Ha MUKPOOPTaHU3MBI
19.XapakTep B3aUMOOTHOIIEHUN MEXKAYy OpraHM3MaMu: CUMOHMO3, MyTyalu3M, KOMMEH-
CaJu3M, CHHEPTU3M, aHTarOHU3M, MMapa3suTU3M, XUITHUYECTBO
20. I3MeHYMBOCTh OCHOBHBIX IPU3HAKOB MUKPOOPIaHU3MOB
21. PexoMOuHanMOHHAasT WM3MEHYMBOCTb Yy Oakrepwii: TpaHchopmaiusi, TpaHCIyK-
nus, Konbtoramus. [Ipaktuueckoe 3HayeHre U3MEHYMBOCTH MUKPOOPTaHU3MOB.
22. ®opMbI MPOSBICHUS] U3MEHYMBOCTA MUKPOOPTaHU3MOB.
23. [Ipeamer u 3aj1ayd UMMYHOJIOTUA
24. Nndexums. Buast undexnuu. [laToreHHOCTh ¥ BUPYJICHTHOCTh MUKPOOOB
25. NudexunonHas 601€3Hb
26. UmmynHas cucrema u ee ¢pyHkiuu. LleHTpanbHble n nepudeprudeckiue OpraHbl M-
MYHHOM CUCTEMBI
27. UMMyHHUTET, €ro KJacCUupUKaIUs
28. UmMmyHuTeT. Buabl UMMyHUTETA
29. ®opMbl IMMYHHOT'O OTBETa
30. Annieprusi, aHTUTEHBI U AaHTUTEJIA
31. EcrecTBeHHas pe3UCTEHTHOCTh MAKPOOPTraHU3Ma
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32. Hecnenmduueckue GpakTopsl MPOTUBOMUKPOOHOH 3aIUTHI

33. Pons T- u B-nmumdorutos, MakpoharoB B UMMYHHOM OTBETE

34. IMMyHOAMArHOCTHKA, UMMYHOTEPAIHsI, UMMYHOTIPO(pUIaKTHKA

MeTo (PIIyopecurpyomuX aHTUTE, UMMYHO(EPMEHTHBIN aHAITN3

35. [lponudepanus u auddepeHuanus KICTOK KOCTHOIO Mo3ra BHUpyChl, OTAMYHUS OT
Oaktepuii. [I[poTUBOBUPYCHBI HMMYHHUTET

36. Mukpodaopa nouBsl. MeToabl UCCIIETOBAHUS

37. Mukpoddnopa BoJibl, METOIbI UccaeaoBaHusA. Konu-TuTp, KOJIU-UHAEKC

38. Mukpodiopa Bozayxa. MeTo bl HCCIEAOBAHUS

39. Crepunuzanus. HernonHble METOBI CTEPUIIM3AIITT

40. Crepunuzanus [lomHbie METOIBI CTEPHIIU3ALIUH.

41. KynpTypanbHble CBOMCTBA MUKPOOPTaHU3MOB

42. IToABM>KHOCTH MUKPOOPTaHU3MOB. METO/IbI MCCIIETOBAHUS

43. Ciopsl ¥ Kancymibl. MeTo bl UCCIIeTOBAHUS

44. MeTo/bl BbIACIIEHUS YUCTON OaKTEpHATIbHON KYJIbTYpPbI

45. OnpeneneHne 4yBCTBUTEIBHOCTH MUKPOOPTAaHU3MOB K aHTHOMOTHUKAM METOJIOM arapo
46. [TutaTenbHbIE Cpeabl A1 KyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB, UX Kiaccuukaius,
TpeOOBaHUs K HUM

47. buoxuMHUYECKHe CBOMCTBA MHKPOOPTaHM3MOB (CaxapOoJIMTHUECKHE, MPOTEOTUTHYE-
CKH€ U TEMOJIUTHUECKHE)

48. Cepomorndeckue peakiun. Peaknus npenunuTanum

49. Ceponoruueckue peakiinu. Peakiys arrimoTuHalum, e MoauuKaum

50. Ceponoruueckue peakiuu. Peakius cBsS3bIBaHUS KOMIIJIEMEHTA

51.Metop ¢uryopecuupyrommx aHTUTEI .

52. ImmyHO(hepMEeHTHBIN aHaIu3.

53. Mertoa nonuMepa3sHON LEMHON peakiuu

54. Tlatorennsle CTaUIOKOKKH U CTPETITOKOKKH.

55. Bo30OyauTenu TyOepkyse3a ¢/X KUBOTHBIX U MTHII

56. Bo30yauTenu Opynemniesa

57. Bo30yauTenb KOTUOAKTEPHO3a U CaTbCOHEIIe3a

58 Bo30yauTenu KIoCTpUIN030B (IMKapa, HEKPoOaKTepruo3a, CTOJIOH KA, 00TyIH3Ma)

59. Bo30yauTens poxu CBUHEH

60. Bo30yauTenn KOpPMOBBIX MUKOTOKCHKO30B

61. Bo3OynuTenu 1epMaTOMUKO30B(CTPUTYILETO JIUIIAs )

62. Mukpodiaopa mUTEEBOTO MOJIOKA U HICTOYHUKH €r0 KOHTaMUHAIUH

63.113MeHeHrne MUKpOGIOphl MOJIOKa MPH XpaHEHHH. AHTUMUKpPOOHbIE (a3bl MOJIOKA.
[Topoxu mosnoxka. [Tarorennsie MUKpOOBI, TEpeIaBaeMble Yepe3 MOJIOKO.

64. Penykrasnas u pe3azypuHoBas mpoObl MOJIOKa

65. Mukpo6uoorus Macia 1 ChIpoB

66. Mukpo6uonorus Maca. DK30reHHOE U 9HJIOTeHHOEe 00CEMEHEHHUE Msica MUKpoOaMu
67. ®a3bl pa3BuTHA MUKPOQIIOPHI Msica M BUABI TIOPYX: THHEHUE, KUCIOPOAHOE OpoKe-
HUE, OCITU3HEHUE, TUTMEHTAIVSI, JICCHEBEHUE

68.MukpoOuoIorus sAuil. DK30reHHOE U IHAOTEHHOE 00CeMEHEHUE ULl MUKpOoOamMu

69. CannTapHO-MHUKPOOHUOIOTUYECKIE UCCIIEIOBAHNS UL, MEJIAH)Ka U SIMYHOTO MOPOIIKA
70.MukpoOuoIoTHs CeHaXka, CeHa, CUjIoca

71.MukpoOHBbIil Oeok. 3HaUeHHe OMOTEXHOJIOTHUU B TIOJIYYEHUHW aMHUHOKHUCIIOT, (hepMeH-
TOB, BATAMHHOB

72.Muxkpodiopa napHoii mkypsl. I3Menenne MUKpO(IOPHI KOXKEBEHHO- MEXOBOTO CHIPBS
IpU €ro XpaHeHUH (3arHuBaHue, MIECHEBEHUE, colieBble MsTHa). KoncepBupoBaHue
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73. Muxpodnopa mepctu

74. MukpoOHOJIOTHYECKHE MTPOIIECCHI B HABO3E
75. CimpToBoe OpoxKeHHe

76. MonoyHOKHCIIOE OposKeHne

77.. MacnstHokucTI0€ OposKeHHE

6.3. Onucanue nokasareJsieil 1 KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHUE

IMKAaJ OICcHUBaAaHUA

KpuTtepun onieHnBaHusA pe3yJbTATOB 00y4eHH s
Tabmuna &8

Ouenka

Kpurtepuu oneHuBaHus

Bricokunii ypo-
BEHb «5»
(OTIMYHO)

OLICHKY «OTJIMYHO» 3aCIy’KUBACT CTYACHT, OCBOMBILINN 3HAHUS, yMe-
HUS, KOMIETEHIIUH U TEOPETUUECKUI MaTepuan 6e3 mpoOesioB; BbIIOJI-
HUBIIUI BCE 3a/1aHus, IPEYyCMOTPEHHbIE YUeOHBIM IIJITAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HAaBBIKHU MTPO(HECCHOHATIBHO-
0 IPUMEHEHHUs OCBOCHHBIX 3HaHUN C(HOPMUPOBAHBI.

Cpenunuii ypoBEeHb
«»
(xoporo)

OLICHKY «XOPOILI0» 3aCIy>KUBACT CTYIEHT, IPAKTUYECKH ITIOJTHOCTBIO
OCBOMBIIIMN 3HaHUS, YMEHHsI, KOMIIETCHIIUN U TEOPETUUECKUN MaTepHU-
aJl, yueOHbIe 3a/1aHUS HE OLIEHEHbl MAKCHUMaJIbHBIM YHCIIOM 0aJUIOB, B
OCHOBHOM c(hOpMHUpOBaJI IPAKTUUECKHE HABBIKHU.

IToporosslii ypo-
BeHb «3» (ynoBiie-

OLCHKY «YAOBJETBOPUTEJIBbHO» 3aCITYKHUBACT CTYJACHT, YaCTUYHO C
HpO6CHaMI/I OCBOUBIIHI 3HaHUWA, YMCHHUA, KOMIICTCHI N U TCOPCTUYC-
CKHMH MaTrepuajl, MHOTHC yqe6HHe 3aJaHusg 0o He BBITIOJITHHAII, 6o

TBOPUTEIIBHO)
OHM OIICHEHbI YNCIIOM 0alllIoB OIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE
MIPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHHUMaJbHBIA | OLIEHKY «HEYAOBJETBOPUTEIbHO» 3aCIy)KUBAET CTYJCHT, HE OCBOWB-
YpOBEHb «2» (He- | MM 3HAHMSA, YMCHMs, KOMIICTCHIIMM M TEOPETHMYECKHHM MaTepuall,
YAOBJIETBOPH- yueOHbI€ 3aJjaHMsI HE BBITOJIHUI, IPAKTUYECKHE HABBIKU HE CHOPMHUPO-
TEJIbHO) BaHBI.

1.

7. YHEBHO-METOANYECKOE U TH®OPMAILINOHHOE

MuxkpoOuosioruss 1 uMMmyHoJiorusi: yueOHoe nocodue / P. T. Mannanosa ;

OBECIIEYEHUE JNCIUIIJIMHBI

7.1 OcHoBHas JuTEpPaTypa

b

Poccniicknii rocynapctBeHHsbli arpapsablid yHuBepeuretr - MCXA nmenu K. A. Tu-

Mups3eBa, OakyIbTET NOYBOBEAEHUSA, arPOXUMHM U 3Kosoruu. - Mocksa : PITAY-
MCXA, 2015. - 76 c. : Tabu. - bubauorp.: c. 76.

2. Jlonrux, B. T. OCHOBbI MMMYHOIIATOJIOTHH : y4eOHOE 1MocoOue sl By30B /
B. T. lonrux, A.H.3onotoB. — MockBa: MW3ngarensctBo FOpaiit, 2024. —
248 c. — (Bricmee ob6paszoBanue). — ISBN 978-5-534-09294-3. — TekcT : anek-
Tpounbli // OOpasoBarenvHas minatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/516736

3. I'ocmanog, P. I'. MukpoOuosioruss 1 ”MMyHoJIOTHs : yaeOHoe nmocodue / P. T
['ocmanos, A. U. U6parumosa, A. K. INanuynnun. — 2-e u3g., nepepad. u 101, —

Cankrt-IlerepOypr : Jlans, 2022. — 240 c. — ISBN 978-5-8114-1440-6. — TekcT :
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ANEKTPOHHBIN //  Jlanb : dJeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211310
4.  MuxkpoOuonorus u UMMyHoJIOTHs : yueOHoe mocobue / M. B. Ceruena, O. JI.
Kapramosa, 1. B. CaBuna, T. M. [TamkoBa. — OpenOypr : OpenOyprckuii ['AY,
2022. — 140 ¢. — ISBN 978-5-6047813-4-0. — Texcr : anexTpoHHsbIi // Jlans :
aJIeKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/311930
(mata oopamierus: 19.06.2024). — Pexum gocTyna: ajis aBTOPU3. TOJb30BaTEIICH.
5. denopenko, . C. MuUKpoOHOJIOTHS 1 UMMYHOJIOTHSA : yuyeOHoe rocobue / U.
C. ®enopenko, C. I1. ITepepsankuna, E. A. XapnamoBa. — Bonrorpaz : Boarorpan-
ckuit 'AY, 2017. — 100 c.— Texkcr : 3nexkTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/100803

7.2 JlonoJIHUTEJIbHAS JINTEPATypa

1. MannanoBa P.T. MukpoOuosorusi, MUKOJIOTUS U OCHOBBI MMMYHOJIOTHH.
VYuebnuk.- M.: I[Ipocnekt, 2024.-616 c.
2. MannanoBa P.T. MukpoOuogorusi, MUKOJIOTUSI U OCHOBBI MMMYHOJIOTHH.

(CaMOKOHTPOJIb 3HAHUM, TECTUPOBAHKE CTYJICHTOB). YueOHoe nmocodue.- M.: Ilpo-
crekr, 2022.-359 c.

3. Mannanosa P.T. Mukpo6uosiorust 1 ummyHodiorus. IIpaktukym. -M.: T'eo-
tap- Memua - 2013.-540 c.

4, Mannamnosa P.T. Mukpo6uosnorust u mukosnorusi (Oco6o onacHbsie UH(EKITU-
OHHBIE 0O0JIE3HU, MUKO3bI U MUKOTOKCHKO3bI).- M.: IIpocmekT .- 2018.- 384 ¢

5. MukpoOuosioruss ¥ UMMYHOJIOTHS : y4eOHO-MeToanueckoe nocobue / Poc-
CUMCKUH TOCyIapCTBEHHBIN arpapHbiii yHUBepcuteT - MCXA nmenu K. A. Tumu-
psazeBa (MockBa), Kadenpa MukpoOuosornu M HMMMYHOJIOTMM ; cOCT. P.
T. Mannanosa. - Mocksa : PTAY-MCXA um. K. A. Tumupssesa, 2011. - 75 c.

6. MukpoOHo0orus 1 UMMYHOJIOTHSL JIJIsl BBITOJIHEHUS! CAaMOCTOSATEIbHON pado-
ThI : yueOHoe nmocobue / P. T. Mannanosa ; Poccuiickuii rocy1apcTBEHHBIIN arpap-
el yHuBepcuteT - MCXA wumenu K. A. TumwupszeBa (MockBa). - Mocksa :
PTAY-MCXA um. K. A. Tumupsizena, 2012. - 127 c.

7. Muxkpo6uomnorus. [Ipaktukym : yueonuk. PekomengoBano YMO PAE no
KJIACCUYECKOMY YHUBEPCUTETCKOMY M TEXHHMYECKOMY 00pa30BaHUIO B KaUYECTBE
y4eOHHUKa JJIs1 CTYI€HTOB BBICIIMX Y4€OHbIX 3aBEJICHUH, 00yYarOIIMXCs 10 HaIpaB-
nenuto noarotoBku 36.04.01 u 36.03.01 "BerepunapHo-canutapHas dxcreptusa’ /
P. T. MannanosBa. - Mockga : IIpocnekr, 2019. - 440 c.

7.3 Illepuoanyeckue u3gaHus: (peKOMeH/yeM KOHKPeTHbIH MaTepuaJ CTy/JdeH-
TaM NPH U3yYeHHHU OTeJIbHbIX TeM, BLICTYIJIEHUSIX HA KOH(epeHuusX, ¢ 10-

KJIaJaMHU Ha JeKIuoOHHbIX 1 JIII3):
XKypHaIIbl «300TEXHUSY, «Berepunapus», «Kopmiienne», «MoI04YHOE U MSICHOE
CKOTOBOJICTBO», «CBUHOBOJICTBO», « MUKPOOUOIOTHSI, STTUAEMHUOIOTHS 1 UMMYHO-
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aorus», «KnBOTHOBOACTBOY», «KOHEBOACTBO M KOHHBIN ciopT», «Kopmonpous-
BOJICTBO», «MoOJI04Has TPOMBIIUIEHHOCTbY, «MsicHas nHIyCcTpus», «lItunesox-
cTBO», «[TyenoBoncTBO», XpaHeHue u nepepadoTKa CenbX03Chpbs» «MMyHOMIO-
TUSD).

8. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn
«HTepHET», HEOOXOIUMBIX JJI5l OCBOCHHUS TUCIUTLINHBI
8.1 ba3bl HaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
8.2 IIporpammHoe obecrieyeHue 1 HHTEPHET PecypChbl:

1.Virtual Bacterial ID Lab.- bakrepuonorunueckas BUpTyaibHas 1a00paTopus.-
Jlabopatopus [TLP.

2.Virtual Immunology Lab.- ImmyHomorudeckast BUpTyaibHas J1abopaTopusl.-
JlabopaTtopus UDA.

3. UHTEepaKkTUBHOE 3JEKTPOHHOE U3/IaHUE ,,ATIIAC IO MUKPOOUOJIOTHH .

4. InTepakTUBHOE DIEKTPOHHOE U3JIaHUE ,,bHOTEXHONIOTHSA .

5. HTEepakTUBHOE ANEKTPOHHOE U3aHue ,, IHhekunoHHbie 00Ie3HN .

6. Mukpoouonorus (3nektponHsblil pecypce) CI16.:Jlanp.2011 .

7. CanutapHast MUKpoOuosiorus (3nekTpoHHsiid pecypce). CII16.:JIans. 2010 .

8.2 ba3bl 1aHHBIX, HH(POPMAIMOHHO-CIPABOYHBIE U TOMCKOBBIE CHCTEMbI

1. wikipedia.org/wiki - Bukuneaus — mouckoBasi cuctema (OTKPBITBINA JOCTYII)

2. Meduniver.com — MetuIMHCKHN HHGOPMAIIMOHHBIN CalT (OTKPBITHIH 10~
CTYII)

3. www.gamaleya.ru — I'Y HUU snuieMuoI0ruu 1 MEKpOOHOJIOTHH UMEHH
H.®. I'amaneun (OTKPBITBINA JOCTYM)

4. www.gabrich.com - MockoBCKuit HaydHO-HUCCIIE0BATEIbCKAN HHCTUTYT
AMUAEMHUOJIOTHHA U MUKpoOuosiorun umenu . H. 'abprueBckoro (OTKpbITHIH J10-
CTYII)

5. pasteur-nii.spb.ru - smuaemuonorun u Mukpoduonornu umenu Ilacrepa (ot-
KPBITBINA JOCTYI)

6. www.medmicrob.ru — 6a3za qaHHBIX IO 001l MUKPOOUOJIOTUH (OTKPBITHIH
JIOCTYT)

7. biomicro.ru — mpo6ieMbl COBpeMEHHON MUKPOOHOJIOTHH (OTKPBITHIH J10-
CTYII)

8. micro-biology.ru — pecypc 0 MUKpOOHOIOTHH /1151 CTYIEHTOB (OTKPBITHIN
JIOCTYM)

9. www.medliter.ru — amekTpoHHass MEIUIMHCKas OMOIHOTEKA (OTKPBITHIH 10-
CTYII)

10. www.4medic.ru — nadpopMaIOHHBIN MTOPTAN I Bpaueil U CTYJCHTOB
(OTKPBITHINA TOCTYTI)

11. microbiologu.ru — mouckoBas cucTeMa 1o MUKpOOUOJIOTHH (OTKPBITHIN 10~
CTyM)

12. Smikro.ru — morckoBasi cicTeMa 10 CAaHUTapHON MUKPOOHOIOTHH (OTKPbI-
THIN JOCTYI)
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9. OMIUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JIJIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITO JUCIUAIIJIMHE

9.1 My3eiiHble IITAMMbI MUKPOOPTAaHU3MOB

Micrococcus agilis 2. Proteus spp.

Bacillus subtilis. 4. Aspergillus fumigatus.

Candida albicans. 6. Bacillus mycoides

Candida krusii 8. Pseudomonas fluorescens.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

9.2 CBenenus 06 o0ecrne4eHHOCTH CIEeNMATN3MPOBAHHBIMHU Ay TUTOPHUSIMH,

Ka0uHeTamMM, Ja00paTOPUAMHU

Jlexuuu 1 1a0OPATOPHO-NIPAKTUYECKHUE 3aHATHSI IPOBOJATCS B CHELUATU3U-
POBaHHBIX ayJUTOPHUAX, OCHAIIICHHBIX CIIEII000PY10BAaHUEM.

B ydeOHOM mporiecce UCronb3yoTcsd TEXHUUECKUE U 3JIEKTPOHHBIE CPEICTBA
OOy4eHHMs] 1 KOHTPOJISI 3HAHUM CTYJIEHTOB (AHa(pUIbMBbI, KOMILIEKTHl MUKPOOHOJIO-
TNYECKUX Ha60pOB Cpca, HarJsIIHBIX HOCO6I/Iﬁ, ACMOHCTPAIHMOHHBIX YCTAaHOBOK,
ANIEKTPOHHBIX BapHaHTOB Kypca jiekuuu u [13), npuMeHeHre KOTOPhIX MPeayCcMOT-
PEHO METOAMYECKOW KOHIIEMIMEN TPENOoaBaHUs JUCIIUTUINHBI.

NOoTw e

Tabmauma 10
CBeneHus 00 00eCrIe4eHHOCTH CNIENMATN3MPOBAHHBIMHY aYAUTOPUSMHU,
Ka0MHeTaMu, JJad0paToOpusiMH

HaumenoBanue cneuuanbﬂmx*

NoMelleHUI U NOMeIleHuH A5
CaMOCTOSITeILHOI padoThI (Ne
y4eOHOro Kopmnyca, Ne ayanropun)

OcHaleHHOCTH CHeNNATbHBIX OMELeHU U TIoMe-
IIEeHUI V15l CAMOCTOSITeILHOI padoThI**

1

2

Kopm. Ne 9 nexnunonHas aytuTopust UM.
H.H. Xynsaxosa

Kommext MyHBTHMeﬂHﬁHOF (8} 06Op}I):[OBaHI/I$I JJId IPpOBEAC-
HUSA JICKIMUOHHBIX 3aHATHI

Kopm. Ne 9, ayn. 228

1. Muxkpockon JIOMO 4 . (UuB. Ne 553890/16, UuB.
Ne 553890/17, MuB. Ne 553890/18, MuB. Ne 553890/19).
2. Muxkpockon «Aksenon» 15 mT. (MuB. Ne 558457/29,
Hus. Ne 558457/30, uB. Ne 558457/31, UuB. Ne
558457/32, NuB. Ne 558457/33, NuB. Ne 558457/34,
Hus. Ne 558457/35, uB. Ne 558457/36, us. Ne
558457/37, NuB. Ne 558457/38, NuB. Ne 558457/39,
WuB. Ne 558457/40, uB. Ne 558457/41, NuB. Ne
558457/42, 1uB. Ne 558457/43).

3. Tepmocrar 6uonoruueckuiit BD 115 2 mt. (MHB. Ne
558444/4, V1uB. Ne 558444/5).

4. Becwl Texunueckue 3aekTponnbie SPU 401 OHAUS 1
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mt. (MuB. Ne 35078/3).

5. Mukpob6uosorudeckuii mpo6ooT6opHUK Bo3ayxa [TY
1B 1 mT. (558453/1).

6. Bermsoxaoi mkad 1 mr. (Mus. Ne 558626/2).

7. Jlamunapusiii 6okc BJI-22-600 1 mt. (MHB. Ne
558459/1).

8. llIxad mst xpanenust peaktuBoB 1 mwt. (MHB. No
558623/4).

9. Ctynbs 13 mir.

10. Cronst 15 mwr.

Kopn. Ne 9, ayx. 229

1. Mukpockorn JIOMO 10 . (MuB. Ne 553890/5, UuB.
Ne 553890/6, MuB. Ne 553890/7, uB. Ne 553890/8, 1uB.
Ne 553890/9, UuB. Ne 553890/10, Mus. Ne 553890/11,
Hus. Ne 553890/12, MuB. Ne 553890/13, 1MuB. Ne
553890/14, Nus. Ne 553890/15).

2. Mukpockon «Aksenon» 14 mrr. (Mus. Ne 558457/15,
Hus. Ne 558457/16, Nus. Ne 558457/17, us. Ne
558457/18, uB. Ne 558457/19, Nus. Ne 558457/20,
HuB. Ne 558457/21, UuB. Ne 558457/22, luB. Ne
558457/23, uB. Ne 558457/24, uB. Ne 558457/25,
Hus. Ne 558457/26, Nus. Ne 558457/27, Nus. Ne
558457/28).

3. Tepmocrar Ouonorudeckuit BD 115 3 mt. (MuB. No
558444/1, UuB. Ne 558444/2, Nus. Ne 558444/3).

4. Becwl Texanueckue snextpornsie SPU 401 OHAUS 1
mt. (MuB. Ne 35078/2).

5. Mukpob6uonornueckuii mpo6ooTdopHuk Bo3ayxa [1Y
16 1 . (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 mr. (MuB. Ne
558456).

7. Ilpubop BakyyMHOTr0 (pUIBTPOBaHUS AJIsl aHAJIN3A BO-
nel (BakyymHas ctanius) [IB® 35/36 1 mwt. (UuB. Ne
558454).

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

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. No
558623/2-3).

10. Ctynbs 13 mr.

Kopm. Ne 9, ayn. 231

1. Mukpockon JIOMO 4 mt. (MuB. Ne 553890/1, 1ns.
Ne 553890/2, MuB. Ne 553890/3, uB. Ne 553890/4).

2. Muxkpockon «Akenon» 14 mr. (MuB. Ne 558457/1,
HuB. Ne 558457/2, us. Ne 558457/3, Uus. Ne 558457/4,
WuB. Ne 558457/5, uB. Ne 558457/6, uB. Ne 558457/7,
HuB. Ne 558457/8, UuB. Ne 558457/9, Nus. Ne
558457/10, uB. Ne 558457/11, uB. Ne uB. Ne lHB. No
558457/12, uB. Ne 558457/13, NuB. Ne 558457/14).

3. Tepmoctar 6uonorudeckuit BD 115 1 m. (MaB. No
558444/4).

4. Muxpobuonorudeckuii mpo6ooTdopHuK Bozmyxa [TY
15 1 mr. (MuB. Ne 558453/1).

5. Becol Texanueckue anexrponasie SPU401 OHAUS 1
mr. (MuB. Ne 35078/1).

6. Beitsbxnaou mkad 1 mr. (MuB. No 558626).
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7. Ulka¢ BaHmanoycTolyuBsIi 1 mT.

8. MynbTrMeuiiHbINA poeKTOop 1 mmIT.

9. llka¢ nns xpanenus peaktuBoB 1 mr. (MaB. No
558623/1).

10. Crynbs 13 .

11. Cronpi— 17 mrt.

bubimoreka YuTaapHBIN 3411

PabGoune nmomenienus naboparopuii CHaOXKEHBI MOJIBOJIKOW XOJOIHON U TO-
psiueit BOJIbI, JIEKTPUYECTBOM (B T.4. K KOXKJIOMY MUKPOCKOITY).

Jns mpoBefieHUsT Y4eOHBIX 3aHATHM MO JUCHUIUIMHE «MUKpOOUOIOoTUS U
MUKOJIOTHUSD» UCTIONB3YIOTCS:

a). Y4eOHO-MeTOAUYeCKUEe Ay IUTOPUM:

- CrangaptHo- oOOpyJoBaHHasi JEKUHUOHHAs ayauTopusi («XyIsSKOBKa») ¢
YCTaHOBKOM MYJIbTUMEIUHHOTO 000pyI0BaHus U 3KpaHa (1abi.10).

- JlaGoparopusi ¢ yCTaHOBKOW MYJIbTUMEIUHHOTO OOOPYIOBaHUS U DKpaHa
(ayn.231, Taba. 10).

- JlabopaTopuu ¢ yCTaHOBKOW CTYJIEHYECKUX MHUKPOCKOMOB JIJIsl KaXJA0r0 CTY-
JIEHTa, C IMarHOCTHYECKUMHU HAOOpaMu JUisi TPOBEJACHUSI MUKPOOUOJIOTHUECKUX U
MUKOJIOTUYECKUX UccienoBanuii (aya. 228, 229, 231).

- JJabopaTopus 10 MPUTrOTOBIICHUIO MUTATEIBHBIX CPEI.

- MukpoOuosioruaeckue v JiaMuHapHbie OOKCHI (aya. 228, 229).

- ABTOoKnaBHas (ayn.232a).

- Moeunas (ayn.2320) .

0) My3eiiHble IITAMMbI MUKPOOPTraHU3MOB!

a) Proteus spp., 6) Campylobacter spp., B) Aspergillus fumigatus, r) Candida
albicans, n) Trichophyton spp.,e) Pasteurella multocida, ) Pseudomonas aerugino-
sa,3) Salmonella Dublin, u) Staphylococcus spp.,k) Streptococcus spp., i) Bacillus
spp., m) Clostridium spp. u ap.

B) PacxoaHble MaTepHaJIbl:

1. KoHuleHTpaThl MUTATENbHBIX cpell; 2. XuMuueckue peaktusbl; 3. Kpacurenu
UIs MUKpoopranusmoB; 4. Jlaboparoprast mocyna; 5. HaGopbl quarHOCTUYECKUX
cpea It MUKPOOUOJIOTUYECKUX METOJIOB JTUarHocTukuu; Habopsl Ononornyeckux
npenaparoB (BaKIMH U CIBOPOTOK) U JP.;

r) YueOHble BHAeOGUIBLMBI M BUACOPOJTUKH:

1.Komekiuysi aHUMalMOHHBIX (PUIBMOB 110 MUKPOOHMOJIOTMH Ha 3JIEKTPOHHBIX
HOCHUTEJISX.

2. Komnekuusi BuAeOPUIBMOB 1O MHUKPOOMOJOTMH Ha 3JIEKTPOHHBIX
HOCHUTEJISX.

4. Bupryanwsnas nabopatopust [1LP Ha 21eKTpOHHBIX HOCUTETISX.

5. Bupryanbnas nma6oparopust MDA Ha 351eKTPOHHBIX HOCUTEIISX.

9.3 TpeGoBaHus K cCieHATU3UPOBAHHOMY 000PY10BAHN IO

Jlabopatopuu kadenpsr mis npoBeneHus [13 spusrorcs 6a30BbIMU (OCHOB-
HbIe, OOILIEro TUMa), KOTOPhIE B CBSI3U C KOHKPETHBIMU OCOOEHHOCTAMHU PabOTHI
000pyI0BaHbl Pa3TMYHBIMU 3AIIUTHBIMUA YCTPONUCTBAMH.
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be3onacHocTh paboT B 1abopaTOpUsiX 00ECIEUNBAETCS BBIIIOJIHEHUEM PACIIO-
psiiKa U TpaBuil paboThl B J1aOOpaTOPUH, BHITIOJHEHHEM TpeOOBaHMM K J1abopaTop-
HBIM TOMEIIEHUSM M UX OCHAILEHHIO, OOECIieueHneM J1abopaToOpHil COOTBETCTBY-
IOLIUM 000pyIOBaHUEM, HAOIIOCHUEM 3a pabOTOM CTYy/IEHTOB, OOYYEHHEM U Tpe-
HUPOBKOM NEpCOHAIA M CTYICHTOB TEXHUKE O€30MacHOCTH B TAOOPATOPHH.

[Tomemenust abopaTopuii MPOCTOpHBIC, s oOecrmeueHus: 0e30MacHOro
npoBeJeHHs TabopaTopHoi paboThl. CTEHBI, MO UMEIOT TIAAKYI0, JETKO MOIOIILY-
I0CS MOBEPXHOCTb, MOKPBITYIO IIUTOYHBIM MAaTEPUAJIOM, HENPOHULAEMYIO IS
’KUJIKOCTEH, YCTOMUMBYIO K JI€3UH(EKTaHTaM, OOBIYHO MCIOJIB3YEMBIM B 1a00paTo-
pusix yue6Horo tuna. [loBepxHOCTh pabo4MX CTOJOB BOJOHENPOHULIAEMAsI, YCTOM-
yuBas K JE€3UH(EKTaHTaM, KUCJIOTaM, I11ejI04aM, OPraHUYECKUM PacTBOPUTENSIM U
yMepeHHOMY HarpeBaHuto. JlaboparopHas MeOenp crienuaiu3upoBaHHasi, IPoYHasl.
[TpocTpaHcTBO MO/ CTONAMH U MEXKIY MEOEIbIO JIETKOIOCTYITHO it yoopku. O6e3-
3apakMBaHHE MaTepHalia MPOBOIUTCS aBTOKIABHPOBAaHUEM (3 BEpTHUKAIBHBIX aBTO-
KJ1aBa) 1 B mevyax [lactepa.

JIaGopaTopuu OCHAIIEHBI MUKPOCKOTIAMH IS KaXKIOTO CTYJE€HTa, TEPMOCTa-
TaMU, CyIIWIbHBIMU IIKadaMu, 1a00paTopHbIMH Becamu, pH-mMeTpoM, MarHUTHON
MENIAKOH, BBITSDKHBIMU mIKadamu. EcTh oTAenbHas aBTOKIaBHAS M MOEYHAsE KOM-
HaThl. TUCTUWILIATOPHI, HeHTpudyru, ®OK u ap. B oaHol 1abopaTopHON KOMHATE
YCTaHOBJICHO MYJbTUMEANMHOE 000PYI0BAaHHE.

Paboune momernienus: maboparopuii CHaOXKEHBI TTOJIBOJIKON XOJIOTHON U TO-
psAYEH BOBI, DJIIEKTPUUECTBOM.

10. MeToauyeckue peKOMeHAalU CTYAEHTAM 110 OCBOCHH IO AU CHHUIIIMHBI

3aHATHA MO JUMCUUIUIMHE MPOBOJATCS B CHEIMAIbHO 000pyAOBaHHOM 1a00-
partopuu. /s gomycka K mpoBeACHUIO JJaOOPATOPHOTO 3aHATHUS yUalIUecs JOKHBI
OBITh 03HAKOMJICHBI ¢ TEXHUKOM O€30IMacHOCTH U IpaBUJIaMH PabOThl B MUKPOOHO-
jgoruueckoit nmabopatopun. Ha Bcex 3aHSATHUAX CTYAEHTHI 00s3aHbI OBbITH B OEJIBIX
Xayarax, KaKIbli UMEeT CBoe pabouee MECTO, OCHAIIEHHOE BCEM HEOOXOIUMBIM
JUTsl IPOBEJEHUS J1abopaTopHOro 3aHsATusA. Pabora B nmabopatopuun TpeOyeT BHUMA-
HUS ¥ aKKYPaTHOCTH. YYalluecs Mociie BBIMOTHEHHs paOO0ThI, 3aHOCAT MOTyUEHHBIC
pe3ynbTaThl B pabouyro TeTpanb, OQOPMIISIOT UX B COOTBETCTBHH C TPEAbSBIsIC-
MBIMH TPeOOBAaHUSMHU, ITOCJIE YETO 3AIIUIIAIOT padoTy Y peroaaBaTeds.

Cl0oXHOCTh YCBOCHHSI MaTepHayia AUCIUILIMHBI 3aKJIIOYAeTCs B OOJIBIIIOM
o0bemMe HH(pOpMalMU, KOTOPYI0 HEOOXOAMMO 3allOMHHATH (JIATUHCKHUE HAa3BaHMS,
duznonornyeckue OCOOEHHOCTH, PACIpPOCTPAHEHHWE B MPUPOAE, MOPQOJOTUIO U
T.J1.) IO3TOMY YCBOEHHE MaTepuaia AUCUUIUIMHBI JOJHKHO MPOUCXOIUThH MOCTEIEH-
HO U HEMpPEpBIBHO OT 3aHATHS K 3aHATHI0. OT U3ydeHHUs CBOMCTB M 0COOEHHOCTEN
MUKPOOPTraHU3MOB K TOHMMAHHUIO UX POJIK B Orochepe U AKU3HU YeTIOBeKa.

10.1. Buasl u (popMbI 0TPAOOTKY MPOMYIIEHHBIX 3aHATHH

CryneHT, NpoIyCTUBIINN 3aHATHE, 0053aH B JABYXHEEIbHBIM CPOK BO BHE-
YpOYHOE BpEMs, B COOTBETCTBUM C PACIHCAHUEM OTPAOOTOK, BBIIOJHUTH IPOILY-
menHoe JI3. [l 3Toro He00X0AMMO CaMOCTOSATENBHO TPOPadOTaTh NPOMYIEHHYO
TeMy, oTpaborars JI3 u 3amutuTh paboTy y aAexypHoro mpenoaasarens. llocie
ATOTO CAENaTh COOTBETCTBYIOLIYIO 3alMCh B )KypHaJIe IO y4eTy OTpaOOTaHHBIX 3a-
HATHUI.
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[Ipu HEBO3MOKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHTyEMbI€ CPOKH, CTYJICHT
MUIIET KOHCTIEKT W 3arojHsAeT B paboyeil TeTpaau TaOJIUIbI, OTHOCSIITUECS K MPO-
NYyIIEHHOW TeMe, 3aTeM 3allluiaeT paboTy y MpenojaBaTes.

11. MeToauyeckue peKOMeHIAIMN MPENOAaBATESIM 10 OPraHu3aIumn odyde-
HMS 110 TUCHHUTLTHHE

JIs1st ocBOCHUS TaOOPATOPHBIX 3aHATHH M0 TUCIHUILINHE HEOOXOIUMO JIETUTh
CTyJIEHTOB Ha HeOosbiue rpynnsl (10-12 denmoBek) s obecniedeHus 6e30macHo-
CTH MPOBOAUMBIX PabOT M MOBBIIIECHUS KAUe€CTBA 00YUYEHUSI.

C nenbio co3anus yciaoBuil juisi obecrieueHus 3PGEeKTUBHOTO MCIOJIb30Ba-
HUS Yy4eOHOTO BPEMEHHU, IAHHbIC TPYIINbI HA 3aHITHUSIX ACNATCS Ha Opurajsl mno 2-3
yesioBeka. PaGora OpuragaMu co3fiaeT yCcJIoBUs 7 OTHOBPEMEHHOTO BKJIIOUEHUS B
y4eOHBIN MPOIEcC BCEX CTYACHTOB 0€3 UCKIIIOUEHHUs], MPOUCXOAUT COBMECTHAS IO-
3HaBaTEJIbHAS JESITEIbHOCTh, CO3AAETCs cpea o0pa3oBaTeNbHOTO OOLIEHUS U pea-
JIU3YETCsl IPUHIUIT OOPAaTHOU CBSI3H.

12 OcoOenHOCTH peasu3aluu AUCHUIINHBI JJI HHBAJIU/IO0B U JIUIL €
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Ipodeccopcko-nenarorndeckuii cocTaB 3HaKOMUTCSL € TICUXO0JIOTO(U3HOJIO-
TUYCCKUMHA OCOOCHHOCTSMH OOYYaIOIIUXCS WHBAJIWIOB M JIMIl C OTPAaHWUYCHHBIMHU
BO3MOYKHOCTSIMHU 37I0POBbSI, MHANBUAYATLHBIMH MPOTPAMMaMH PeaOWINTAIIN WH-
BanuoB (pu Hanuuuu). [Ipr HEOOXOIUMOCTH OCYIIECTBIISAETCS JOMOJHUTEIIbHAS
MOJJIEP)KKA TMPENOoIaBaHus MCUXOJIOTAMH, COLMATBHBIMU PaOOTHUKAMU, TPOIIE-
[IMMU TIOJITOTOBKY aCCUCTEHTAMMU.

B cooTBeTcTBUMU ¢ MeTOAMYECKUMH peKkoMeHaanusMu Munobpuayku P® B
Kypce TMpeanoaraeTcsi UCroyib30BaTh COIMAIbHO-AKTUBHBIE U pe(IeKCUBHBIE Me-
TO/BI OOYUEHHUsI, TEXHOJIOTUU COIIMOKYJIBTYPHON peaOUINTAIINK C TEIbI0 OKA3aHUS
MTOMOIII B YCTAHOBJICHUH TTOJTHOIICHHBIX MEKIMYHOCTHBIX OTHOIICHHUH C JIPYTUMU
CTyJ€HTaMH, CO3/IaHUU KOM(POPTHOTO TICUXOJIOTHYECKOr0 KIIMMAaTa B CTYJEHYECKOM
rpynne. [logbop u pa3zpaboTka ydeOHBIX MaTepUanoB MPOU3BOASATCS C YUYETOM
MpEeOCTaBICHUS MaTepualia B pa3iu4HbIX (opmax: ayJuaabHOM, BU3YaJIbHOMU, C
WCITOJIb30BAaHUEM CITCIIHATBHBIX TEXHUYCCKUX CPEICTB M MH(POPMAIMOHHBIX CH-
CTEM.

CornacHo TpeOOBaHUSIM, YCTAaHOBIEHHBIM MuHOOpHayku Poccun k mopsiaky
peanu3anuyu 00pa30BaTEIBHON JESITEIBHOCTH B OTHOIICHWW WHBAJIHUJOB U JIUII C
OB3, HE00X0IMMO UMETH B BULY, UTO:

1. uHBan bl 1 nna ¢ OB3 no 3peHno UMEIOT MPaBo MPUCYTCTBO-

BaTh HA 3aHATHSIX BMECTE C aCCHUCTEHTOM, OKAa3bIBAIOIIUM OOYYArOIIEMYCS

HEOOXOIMMYIO TIOMOIIIb;

2. uHBaNuAbI ¥ Jmia ¢ OB3 mo ciayxy MMEroT mpaBo Ha UCTOJIb30-

BaHNE 3ByKOYCHJIMBAIOIIEH anmapaTypsl.

[Ipu mpoBeaeHUN TPOMEKYTOYHOM aTTECTAI[MU M0 AUCIUIUIMHE 00ecreynBa-
€TCsl COOTIOJICHUE CIIEAYIOUX OOIINUX TPEOOBaAHUM:

o MPOBE/ICHUE aTTECTAllUU JUIsl WHBAIHMIOB B OJHOW ayAUTOPUHU

COBMECTHO C OOYYArOIIMMHUCS, HE SBIISIONIMMUCS WHBAJIMIAMU, €CIIH 3TO HE
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co37aeT TPYAHOCTEW Il MHBAJIUIOB M MHBIX OOYYAIOLIUXCS MPHU MPOMEKY-

TOYHOM aTTECTaIUH;

o MPUCYTCTBUE B ayAUTOPUU ACCUCTEHTa (ACCUCTEHTOB), OKa3bl-
BAIOIIEr0 00yYaromMMcs MHBAIUIAM HEOOXOIUMYI0 TEXHUYECKYIO MOMOIIb
C YYETOM MX MHIUBUAYaJIbHBIX OCOOCHHOCTEH (3aHATh pabodee MecTo, mepe-
JIBUTATHCS, TPOYUTATh U OPOPMUTH 3aJlaHKe, 00IIATHCA C HIK3aMEHATOPOM);

o M0JIb30BaHUE HEOOXOJIMMBIMU OOYYAIONIMMCSl MHBAJIUAAM TEX-
HUYECKUMH CPEICTBAMU TMPHU MPOXOKICHUU MPOMEKYTOUHOU aTTECTAIUU C
Y4E€TOM WX UHAUBUAYaJIbHBIX OCOOCHHOCTEH;

o obecrieyeHue BO3MOXKHOCTU OECHpPENnsSITCTBEHHOrO J0CTyIa o0y-
YaIOLIMXCSl MHBAJIWJOB B ayJIMTOPHUM, TyaJeTHbIE M APYrHe MOMEIICHHUS, a
TaK)Ke UX NpeObIBaHUS B YKA3aHHBIX MOMEIICHUSX.

[lo nmucbMEeHHOMY 3adBJICHHIO OOYYarOLIErocs HMHBAJIHUJA MPOJIOJKUTEIb-
HOCTb IPOXOXJICHUS UCIBITAaHUS MPOMEXKYTOUYHOM aTTecTaluu (3adera.) oOyyaro-
IIMMCSI MHBAJIUAOM MOXET OBITh yBEJIWYEHA MO OTHOIICHHIO K YCTAHOBJIEHHOM
IIPOJIOJIKUTEIBHOCTH €r0 CaYu:

o MIPOJIOJDKATEILHOCTh CIaYd MCIBITAHMSI, IPOBOJIUMOTO B TTHChH-
MEHHOU popme, - He Oosiee ueM Ha 90 MUHYT;
o MIPOJIOJDKATEITLHOCTh TOJTOTOBKH  OOYYalomIerocsi K OTBETY,

IIPOBOJIMMOM B YCTHOU (hopme, - He Oosiee uem Ha 20 MUHYT;

B 3aBucMMOCTH OT MHIOUMBUIYaAJIbHBIX OCOOEHHOCTEH, oOyyatouuxcs ¢ OB3
YHuBepcuTeT 00ecTeuuBaeT BHINIOJHEHHUE CIEAYIOINUX TpeOOBaHUM MpuU MpoBeie-
HUU aTTECTALUU:

a. JUTSL CJIETIBIX:

o 3a/laHusl U MHbIE MAaTepUaibl sl IPOXOKIAEHUS TPOMEKYTOUHON
aTTecTaluy oQOPMIISIIOTCS B BUJE AJIEKTPOHHOTO JOKYMEHTA, TIOCTYIHOIO C
MOMOILbIO KOMIIBIOTEPA CO CHEUATU3UPOBAHHBIM MPOTPAMMHBIM oOecreye-
HUEM ISl CJIETNBIX, JTMO0 3a4UTHIBAIOTCA ACCUCTEHTOM;

o NUCHbMEHHBIE 3a/IaHUs BBINIOJHAIOTCA 00yJarouMucs Ha Oymare
penbedHO-ToYeuHbIM 1IpUGTOM bpaiisis Wi Ha KOMOBIOTEPE CO CIEeLUaTH-
3UPOBAHHBIM MPOrPAMMHBIM 00ECIEUEHUEM JJISl CIETbIX, TUOO HAIUKTOBBI-
BaIOTCSl ACCUCTEHTY;

o npu HEoOXOAUMOCTH OOyYaloIUMCSl TPEAOCTABISAETCS KOM-
IJIEKT MUCHhMEHHBIX TMPUHAJUIKHOCTEH M OyMara i MUChbMa pelbeHO-
TOYEUHbIM MIpUpTOM bpailis, KOMIbIOTEp CO CNENHATM3UPOBAHHBIM TMPO-
IpaMMHBIM 00€CTIEUeHUEM JIJIs1 CJICTIBIX;

b. IUTSL CITA0OBUIAIIMX

° 3aJlaHis] ¥ WHBbIE MaTepHalibl I CIayd 3adeTa O(OPMIISIOTCS
YBEIIMUSHHBIM TIPU(TOM;

° obecrieunBaeTcsi MHANBUYyAIbHOE PABHOMEPHOE OCBEIICHHUE HE
Menee 300 Jrokc;

° Ip¥ HEOOXOMMOCTH O0YYarOIIUMCS TTPEIOCTABIISACTCS YBEIUYH-

BAIOIlIEE YCTPOMCTBO, [JOMYCKAETCS HMCMOJb30BAHHE  YBEIMYMBAIOLIUX
YCTPOMCTB, UMEIOIIUXCS Y 00yUYaIOIIUXCS;
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C. JUISL TIIYXUX U CIa00CTBIIIAIINX, C TSHXKEIBIMUA HApYIIEHUSIMU pe-

YH:

obecrieunBaeTCsl HAJIMUKME 3BYKOYCWJIMBAIONICH anmapaTypbl KOJUIEKTUBHOTO
MOJIB30BAHUS, TTPU HEOOXOIUMOCTH O0YYAIONMUMCS MPEOCTABISICTCS 3BYKOYCHITH-
BaIOIIas anmnaparypa UHAMBUIYaJbHOTO MOJb30BaHNUS;

10 UX JKEJIAHUIO UCTIBITAHUS IPOBOJIATCS B MUCbMEHHOU (hopMme;

d. JUISL JIUL] C HAPYUIEHUSIMU OTOPHO-ABUTATEIBHOTO amnmapara (Tsi-

YKEJILIMU HApYIIEHUSMU JIBUTATEIBHBIX ()YHKIIMH BEPXHUX KOHEYHOCTEH HMIIN

OTCYTCTBHEM BEPXHHUX KOHECUHOCTEH )

° MAChbMEHHBIE 3aJ]aHUs BBITIOJHSAIOTCA OOYyYaIOIMMHCS Ha KOM-

MBIOTEPE CO CIEHHAIM3UPOBAHHBIM TPOTrPAMMHBIM OOECIICUCHHEM WJIU

HAJIMKTOBBIBAIOTCSI ACCUCTEHTY;

° 10 UX JKEJIAHUIO UCTIBITAHUS TIPOBOJIATCS B YCTHOM hopme.

O HeoOXoAMMOCTH 00ECTIEYEHHS CIIENMAIbHBIX YCIOBHMA /1JIs1 IPOBEACHUS aT-
TeCTalMu O00YYarOIIMICs TOKEH COOOIIMUTh MUCHhbMEHHO HE mo3aHee, yeM 3a 10
JIHEW 10 Hadayna arrectanuu. K 3asBlIeHUIO NPUIIAraloTcs JOKYMEHTHI, MOJTBEP-
JKIAIOIIME HaJu4Iue y 00ydYaroIerocs: WHIWBUAYaJIbHBIX OCOOCHHOCTEH (IIpU OT-
CYTCTBHUHU yKa3aHHBIX JOKYMEHTOB B opranu3aiiuu). [Ipu HeoOXoaumocTu 11t 00y-
YAIOIIUXCS ¢ MHBAJIMIHOCTBIO MPOIEAypa OICHUBAHUS PE3YJbTaTOB O0yUYCHHUS MO-
JKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.

PazpaboTunku

IIporpammy paspadoraiia npodeccop A.0.H. P.T. Mannanosa
«29» mas 2024 1.
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PEIIEH3USA
Ha pa0o4yl0 NPpOrpaMmy A CUUIIHHBI « MHKPOOMO10TUsI M OCHOBBI MMMYHO-
Joruw» OITOII BO no nanpasaennio 36.03.02 3oorexnusi, HANPaABJIEHHOCTh:
«HyTpuuuoJiorusa 1 ynpapJjieHHe IMTaAHUEM KUBOTHBIX, [IpogyKkTUBHOE KH-
BOTHOBOJACTBO» (KBaJIU(PUKALUA BBINYCKHUKA — 0aKaJiaBp)

Mocuno#t Jlrogmunoii BmagumupoBHOil mpodeccopom kadeapbl IKOIOTUU
Poccuiickoro rocygapctBeHHoro arpapHoro yauBepcurera — MCXA uMm. K. A.
Tumupszea (PTAY-MCXA um. K. A. TumupsizeBa), ToKTop OMOJIOTMYECKUX HAYK
(anmee MO TEKCTY PELIEH3EHT), MIPOBEICHA peleH3Us padoueil mporpaMmbl JAUCIIH-
wIMHB « MUKPOOHOJIOTHS U OCHOBBI MMMYHOJIOTHH», KOTOpasi BKJIIOYEHA B ITUKJII
b1.0.21, nanpasnenue noarotoBku - 36.03.02 — 3oorexuus (OakanaBpuar), paspa-
6orannoit B ®I'BOY BO «Poccuiickuii rocyjapcTBEHHBIN arpapHblil YHUBEPCUTET
— MCXA umenu K.A. TumupszeBa», Ha kadeape MUKPOOHOJIOTUN U UMMYHOJIOTUU
(pa3paboTunk — ManHamnoBa Pam3ust Tumepraneesna, npogeccop kadeapbl MUKPO-
OMOJIOTMU U UMMYHOJIOTUH, JJOKTOP OMOJIOTMYECKUX HAYK).

PaccMmoTpeB npecTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPUILET K
CJIETyIOLMM BBIBOJAM:

1. IIpenwsBienHas paboyas mporpaMMa JUCHUILUTMHBL « MUKPOOHOIOTHS U OCHOBBI
uMMyHoJIorun» (manee no tekcry llporpamma), coomeemcmeyem TpeOOBaHUSIM
®I'OC no nanpasienuto 36.03.02 3o00TexHUs.

2. IIporpamma codeparcum Bce OCHOBHbBIE PA3/EIbl, cOoOmeenicmeyen TpedOBaHu-
M K HOPMaTUBHO-METOJIMYECKUM JOKYMEHTAaM.

3. IlpencraBnennas B [Iporpamme akTyanbHOCTh YUEOHOW NUCHUILIMHBI B paMKax
peanuzaiuu OIIOIT BO ne nodnesxcum comnenuro — AUCIUIUIMHA OTHOCHUTCS K 0a-
30BOM yactu yueOHoro mukina — b1.0.21.

4. Ilpeacrasnennsie B [Iporpamme 1enu AUCHUILIMHBI COOTBETCTBYIOT TpeOOBaHU-
sm OI'OC nanpasnenus 36.03.02 «3ootexHusM» ¢ y4€TOM y4eOHOTO TUIaHA 10 JTaH-
HOMY HaIpaBJICHUIO U TPUMEPHOMN ITPOTPaMMBL.

5. B cootBetrcTBUM ¢ [Iporpammoii 3a qucuurinHon « MUKpOOHUOJIOTHS U OCHOBBI
UMMYyHoJIOTHW», 3akperuieHsl 4 kommnerennum: OIIK-4.1, OIIK- 6.1; OIIK- 6.2;
OIIK- 6.3; HucuuruimHa « MUKpOOHOJIOTHSI U OCHOBBI UMMYHOJIOTHWY» U TPEI-
ctaBieHHas [Iporpamma cnocobna peanuzoeams X B 00bSIBICHHBIX TPEOOBAHUSAX.
6. Pesynbratel oOyueHus, mpeactaBieHHble B [Iporpamme B Kateropusix 3HATh,
YMETh, BIAICTh COOMEemcmeyom crieliuuke u CoAep KaHuI0 JUCIUILUIMHBI U de-
MOHCHPUDPYION 803MONCHOCHIb TIOYYECHHUS 3a5BJICHHBIX PE3YJIbTATOB.

7.00mas Tpy10€MKOCTh JTUCHUILTMHBI «MUKpPOOHUONIOTHS U OCHOBBI MMMYHOJIO-
run», coctapisgeT 3 3au€tHbie equHunbl (108 gacon).

Nudopmarust 0 B3aMMOCBSI3U N3y4aeMbIX TUCHUILINH U TIO BOMTPOCAM UCKIIIOUCHUS
nyOnupoBaHUs B COJACPKAHUU JUCLUIUIMNH COOMIBENICHI8YEem JICCTBUTEIBHOCTH.
JucuunnnHa « MUKpOOHOJIOTHST U OCHOBbI UMMYHOJIOTHN», B3aUMOCBSI3aHa C JPYy-
rumu gucuumuimHamMu OITOIT BO u YyebHoro miana nmo HampasieHuto 36.03.02
«300TE€XHUS» W BO3MOXKHOCTH JyOJMpOBaHUS B cojaepxaHuu oTcytcTByer. [lo-
CKOJIBKY JAUCIUIUIMHA HE MPeayCMaTpUBaeT HaWYHMe CHElUaIbHBIX TPEOOBAHUM K
BXOJHBIM 3HAHUSIM, YMEHHSM UM KOMIETCHLHMSIM CTYAEHTA, HO SIBIATHCS MpEeauIe-
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CTBYIOLIEH ISl CHEIUaNbHBIX, B TOM 4Kcie NpodhecCUOHANBHBIX JAUCLIMIUIAH, UC-
MOJIB3YIOIUX 3HAHUS B 00JIACTH MHUKPOOMOJIOTMH M MMMYHOJIOTHHU B Tpodeccuo-
HAJIBHOM JIeATeIbHOCTH OakaiaBpa Mo JaHHOMY HaIlpaBJICHUIO MOATOTOBKH.

8 Ilpencrasnennas [IporpamMma npeamnonaraeT UCHOIb30BaHNE COBPEMEHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTHM, HUCIONb3yEeMble MPU peAU3alUU PA3TUYHBIX BHUIOB
yaeOHOW paboTbl. PopMbI 00pa30BaTENbHBIX TEXHOJIOTUN COOmMeEenicmeyon Crie-
u(UKe AUCITUTUTHHBL.

9.ITporpamma auciuIuIiMHbl «MUKPOOUOIOTUS U OCHOBBI UMMYHOJIOTUWY, MPEIO-
JaraeT 3aHsTUsl B UHTEpaKTUBHOU popme.

10. Bugpl, comepxaHue U TPYAOEMKOCTb CAMOCTOSTEIBLHOM pabOTHI CTYJIEHTOB,
npenacrasieHnsie B [lporpamme, coomeemcmeyom TpeOOBaHUSAM K TOJITOTOBKE
BBIITYCKHUKOB, coepkanmumcs Bo @PI'OC BO nanpasnenus 36.03.02 3ooTexHus.
11.TlpencraBnenusie U onvcannbie B [Iporpamme ¢opMbl TeKylel OLIEHKH 3HAHUI
(ompoc, kak B popme 00CYKIEHHUSI OTIIETbHBIX BOIIPOCOB, JICJIOBBIEC UTPHI, Y4ACTHE B
TECTUPOBAHUH, KOJUIOKBUYMAaX) COOTBETCTBYIOT cnelu(puKe U TpeOOBaHUAM JIHC-
ITATITAHBI.

Popma MPOMEKYTOUYHOIO KOHTPOJS 3HAHHM CTYAEHTOB, mpemycMorpeHHas [Ipo-
rPaMMOM, OCYILIECTBIISIETCA B (DOpME PK3aMEHa YTO COOTBETCTBYET CTATYCY IMCLIHU-
IUTMHBI, KaK AUCUUIUINHB yuyeOHoro mukia b1.0.21 ®I'OC nanpasnenus 36.03.02
300TEXHUA.

12.®opmbl OIICHKM 3HAHUU, MpeAcTaBiIeHHBIE B [IporpamMme, COOTBETCTBYIOT CIie-
upUKe TUCIUTUIUHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

13.Y4ebHo-MeTOIMUecKOoe OOecreueHre AUCIUILIMHBI TPEACTaBICHO: OCHOBHOM
JUTEPATYPOM —5 UCTOUHUKOB (B T.4. 2 0a30BBIX y4eOHHUKA), TOMOJIHUTEIHHOM JIUTE-
paTypoil — / HauMEHOBaHUM, - COOTBETCTBYIOT TpeboBaHusiM @I'OC HampaBiIeHUs
36.03.02 3ooTexHus.

14. MatepuaibHO-TEXHUYECKOE 00eCIeUeHUE AUCHUIUIMHBI COOTBETCTBYET CIEIIU-
buxe aucuumIMHbl «MUKPOOHUOIOTHS U OCHOBBI MUMMYHOJIOTHH», O0ECIeUnBacT
MCIIOJIb30BaHUE COBPEMEHHBIX 00pa30BaTE/IbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX Me-
TOJ0B O0yUYEHUSI.

MeTtonnueckre peKoOMEHAAIMN CTyIeHTaM U METOJAMYECKHE PEKOMEHIAIUU MIPEMo-
JaBaTesiM MO OpraHu3aluy OO0ydeHHs M0 JUCLUMIUIMHE AA0T MPEJCTaBICHUE O
cnenuduke 00yuyeHuss Mo AUCHUIUIMHE «MUKpOOHOIOTUsS U OCHOBBI MMMYHOJIO-
THI.

OBILIUE BBIBO/bI

Ha ocHoBaHMu mpoBEACHHON PELIEH3UH MOXKHO CIeNiaTh 3aKII0YEHHE, UYTO
XapaKkTep, CTPYKTypa M Cojep)aHue paboyei mporpaMMbl JUCITUIUTHHBI « MHKPO-
ouonorust u ocHoBbl uMMyHoJioruny, OIIOITl BO no nanpasnenuto 36.03.02 3oo0-
TEeXHUS, HANPaBJEeHHOCTh: « HyTpunmoaorusi 4 ynpapjieHue NUTAHHEM KUBOT-
HbIX, [IpoayKTHBHOE KHUBOTHOBOACTBO» (KBaJIM(UKAIUs BBITyCKHUKAa — Oaka-
JaBp), pazpabotaHHas mpodeccopoM Kadeapbl MUKPOOHOIOTHH U UMMYHOJIOTHH,
JTOKTOpOM Ouosiormueckux Hayk ManuamoBoii P.T. coorBercTByeT TpeOoBaHHIM
®I'OC BO, coBpeMeHHBIM TpeOOBAHHSIM IKOHOMHUKH, PhIHKA TpyJa U TMO3BOJIUAT
npu e€ peanu3aluu yCIenHo o0ecneynTs (HOPMHUPOBAHKE 3asIBICHHBIX KOMIIETEH-
.
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Peniensent: Mocuna Jlronmuna BirangumuposHa 1.0.H., mpodeccop kadenps
sKosoruu Poccuiickoro rocyaapcTBeHHOro arpapHoro yausepcurera — MCXA
um. K. A. Tumupszesa (PTAY-MCXA um K. A. Tumupszena «09» urons 2024 r.

Periensust paccMoTpeHa Ha 3aceiaHud Kadeapbl MUKPOOHOIOTHH M UMMYHOJIOTHH,
npotokoa Ne 7 ot 16 utonst 2024 r.

3aBeayrommii kadeapou
MukpoOHOI0ru 1 UMMYHOJIOTHH 1.0.H., noueHT A. B. Ko3nos
«16» utons 2024 r.
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