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AHHOTANHA

Ienbio ocBoenns gucuavinnbl 51.0.19 «BeTepunapHas MUKpOOHOIOIHS
W MHKOJIOTHS» SBIAETCS MOATOTOBKA BBICOKOKBAU(QUIIMPOBAHHEIX CIELUANIUCTOB
— BETEpUHAPHBIX Bpadel, crocoOHEIX OCYUIECTBISTh NPOQUIIAKTHKY, IHATHOCTH-
Ky W Teparuio WHOEKIIHOHHBIX OoJle3Hel KUBOTHBIX, NpodecCHOHAIbHEIE MUKPO-
fuonorudeckuii, 0akTepHOMOrHIeCcKuil, MUKOIOTHYECKUH U MUKOTOKCUKOJIOIHYe-
CKMIt KOHTpOIB KadecTBa H 0S30IacCHOCTH MPOIOBOIBCTBEHHOTO CHIPhA H IPOAYK-
I[UU KUBOTHOI'O MIPOUCXOXKICHHUA.

MecTo AMCHHIIMHBI B Yy4eOHOM IJlaHe: [aucluminHa «Berepunaphas
MHKpO6HOJ’IOl"H2{ H MHKOJICTHA» BKJAKOYEHA B 065[3&T6JIBHyP0 qacThb y‘—le6HOT0 IIJIaHa
crenyanepHOCTH «Beteprnapus» 36.05.01.

KpaTkoe cogep:ranne 1ucHILIMHBI:

B pasgene «OO6mas MUKpOOHONOTHA» H3YYAROT pPOJh MHUKPOOHONOTHH B
HapOAHOM X03siicTBe; MOPQOIOTHIO H QU3HNONOTHI0O MUKPOOPraHU3MOB; FEHETHKY
MHUKPOOPTraHW3MOB; BIHSHHE (DAaKTOPOB BHEWIHEH Cpelbl HA MHKPOOPTraHH3MBL,
3KOJOTHIO MUKPOOPIaHU3MOB {MUKPOQIIOpE! NMOYBEL, BOAB, BO3NYXa, Tela KUBOT-
HBIX); MPEBPALUCHAE MUKPOOPTAHU3MaMU COeMHEHAHN yriepoa, a3ora, Gocdopa,
Cepsl, Xene3a; aHTUOMOTHKOB H MX NPOIyLEHTOB, OIPaHUYIeHH UX IPUMEHEHNA B
KOPMJIEHHWH )KUBOTHBIX; IPOOHOTHKOB, IpeOHOTHKOB, IPEMHKCOB.

B pazpene «Mudekiua, nudexknonnpe 001351 )KUBOTHBIX, MUKO3bI U MH-
KOTOKCHKO3BD) M3Y4al0T OCHOBBL Hayku 00 WHGEKUNHU; O COBPEMEHHbIX KJacCH(pH-
KalusXx AMMYHATETa; HIMMYHHOM CHCTEME; aHTHIeHaX M aHTUTENax; HMMYHOLE-
dbunHUTax, ”IMMYHOINArHOCTUKE, UMMYHOIIPOQUIAKTHKE H IMMYHOTEPAIIUH CEellh-
CKOXO35AHCTBEHHBIX JKHBOTHBIX; O MMMYHOJIOTHYECKHX PEAKIMAX U MONEKYIJISPHBIX
MeTonax auarsoctiku ([P, MDA u ap.); ocobo onacHBIX HH(PEKIHOHHBIX 3a00-
neBaHnH OauunigapHoHt, KIOCTpHAWANLHONU U OaKTepHalbHOH 3THONOIUH, MHKO30B
H KOPMOBBIX MUKOTOKCHKO30B M BUPYCHBIX UH(DEKIUH CEeNbCKOXO3SHCTBEHHBIX
JKUBOTHBIX.

B pazgene «OcCHOBBI CENbCKOXO3AHCTBEHHOH MHUKPOOHOIOTHUY» TIPOBOIAT
MUKPOOHOIOTHYECKOE HCCIEeIOBaHHEe KOPMOB, IPOAYKTOB KHBOTHOI'O IIPOHCXOX-
IeHWs (MOJ0Ka M MOJIOYHBIX IIPOAYKTOB, MACa M MSICHBEIX NPOAYKTOB, AHIl ¥ SHY-

HOM TIPOAYKIMH), 8 TAKIKC KOXKEBCHHO- MEXOBOIO ChIPhS ¥ HABO3A.
TpeboBaHuss K pe3yibTaTaM OCBOEHHS [HCUHINIHHBI! B pe3YyJIbTaTe
OCBOCHHUS IUCIUIVIMHBL (popMupyroTes cienyromue kommnereHmmu: OIK-1, OIK-2.
O6mas TPyA0EeMKOCTb AHCUHILIHHBI: 6 3a4eTHBIX eAuHHUIl (216 JacoB).

[IpoMesKyTOYHBIN KOHTPOJL: 3a9eT, 9K3aMeH.,



1. 1EJIA OCBOEHHUA T CITUITIHHBI

Hensio ocBoeHHs] JHCHHUTUIHHBLI «BerepunapHas MukpoOUONOTHS U
MUKOJOTHA» ABJIAeTCS IOATOTOBKA BBICOKOKBATHGHIMPOBAHHEIX CIIELHAINCTOB —
BeTEPHHAPHEIX Bpadel, CIIOCOOHBIX OCYIIECTBIATh NPO(UIAKTHKY, AUATHOCTHKY
H TEpanui WHOEKIMOHHBIX Oone3Heil »XUBOTHBIX, NpodhecCHOHANBHEI MHKpPO-
GuomornuecKuit, 6aKTepHONOrHIECKUH, MUKONIOTUIECKUH U MUKOTOKCHKOIOTHYE-
CKUH KOHTPOJIE KauecTBa ¥ 0€30IacCHOCTH IPOJ0BONBCTBEHHOTO CHIPhsS H IIPOIYK-
LIHH KMBOTHOTO IIPOUCXOKICHHS.

2. MECTO JUCHUILJIUHBI B YYEBHOM ITPOLOHECCE

Huctunnuna «BeTepuHapHasd MUKPOOHOIOTUS W MHKONOTHS» BKIIOUEHA B
00sA3aTe/IbHYIO 4acTb y4eOHoro iana 51.0.19;

[TpemecTBYIOUMMA KYpcaMH, Ha KOTOPBIX HEMOCpPeNCTBeHHO Oasupyercs
nuctuIuinHEa «BeTepuHapHas MHUKpOOHONIOTHS M MUKOJOTHS», SBAAOTCI «Opra-
HUuecKas M (GUKONIOUAHAsS XUMHA), «Heopranuueckas xumusny, «LluTomnorus,
IHCTOIOTHA, 3MOpUONorud», « OCHOBE! IIPOSKTHPOBAHNA KUBOTHOBOTIECKHUX 00b-
€KTOB», «BONe3HH MEeNKHX JOMAaIHNX KHBOTHBIX (CO0aK M KOLIEK).

JucuunnuHa «BeTepuHapHas MHUKpOOHOJOTHS U MHKOJIOTHSY ABIAETCA OC-
HOBoONoONarael Id U3y4eHHs CAeIYIOIUX TUCUMIUIKHE: «llatonorudeckas du-
suonorussy, « Bupyconorus u 6uotexHororuny, «BerepuHapHas panuoOuOIOrHA»,
«Pa3Benenye ¢ OCHOBaMM YacCTHOM 300TeXHHH», «BeTepuHapHo- caHMTapHas IKC-
neptuza», «llatonoruveckas aHaToMmusy, «CyaeOHO BeTepHHapHO- CaHUTapHasg
sxcrepTusay, «IlapasuTapHele OostesHn», « OnepaTHBHAsS XUPYPrus ¢ Tomorpadu-
yecKol aHarommei», «O01as U yacTHask XUPYprus», « AKylIepcTBO U TMHEKOIO-
THST», «DAHU300TONOrHA U HHQEKIUOHHbBIE OOIe3HUY.

B nucnumnnne «BeTepuHapHas MUKpOOHONOTUA X MHKOJIOTHS» HUMEeT MECTO
peanuzaius tpeboranuit ®I'OC BO, OTIOIT BO u YyebHoro miaHa crelMalbHO-
cti 36.05.01 «Betepunapus». Oco0eHHOCTRIO QUCHUHUIUIHHS] ABISETCS TpHOOPe-
TeHWe 3HaHHH MO MpOohHIAKTHKE, AHATHOCTHKE U Tepanuyd HH(EKUHOHHBIX 60-
Je3Hel XMBOTHBIX, MHKO30B M MMKOTOKCHKO30B; OLICHKE KadecTBa ITPOAYKTOB
’KMBOTHOTO TIPOMCXOXISHHS, OOBEKTOB BHEIIHEH Cpe/lbl, KauecTBa KOPMOB A
YKUBOTHBIX C HCITONIB30BaHeM 0aKTepHOJOTHUECKHUX, MAKOIOTHYECKHX, MUKOTOK-
CHUKOJIOTHYECKHX M COBPEMEHHBIX MOJEKYISPHBIX METOL0B UCCISIOBAHHH.

3.0 KOMIOETEHOUH OBYYAIOIIEIOoCs, ®OPMHUPYEMbBIE B
PE3YJIbTATE OCBOEHUA JTUCHOHITJIUHLBIL.

Hzyuenne gaHHOH yueOHON THCIMIUIHHEL HAlpaB/lIeHO Ha (GOPMHPOBaHHUE Yy
06y HAIOIHXCS KOMIIETeHUR T, MpeacTaBIe HbIX B Tabiuie 1.



JucnunauHaa nomxHa (opMupoBaTh ciexyromue kommerenuun: OIIK-1,
OIK-2.

Tabmuna 1

TpetoBanus k pe3yibTaTaM 0CBOECHHSI Y4eOHOH JHCHUTIIHHBI

n/

HHpexc
KOMIe-
TeHIHH

CoaepxaHHe
KOMIIETEH-
HHH (HaH el

YaCTH)

HuaakaTopsl
KOMITeTeHIIHHA

B pesvabTaTe u3ydeHHs y4e0H0H ANCUHILTHED] 00y4aomu-

€051 JOTAMHbLL

3uarh

Yuers

Baagern

OIK-1

Cnocoben
OMpenenaTh
fronoruye-
CKHH cTaTyC
1 HOpMaTHB-
HBIE KITHHH-
YecKHue MoKa-
3aTenu opra-
HOB H CHCTEM
opraHu3Ma
KHUBOTHEBIX

OlK-1.1

TeXHUKY Oe3omacHo-
CTH W TpaBua JIny-
HOH TMIMEHBI TIPH
o6cnenoBaHNM KH-
BOTHBIX, CMOCOGE! HX
(HKCALMH; CXEMBI
KIIMHUYECKOr0 UC-
CJIe/IOBAHUS KHBOT-
HOT'O M MOpAIoK He-
ClIelORAHNSA OTAENb-
HBIX CHCTEM Opra-
HHM3Ma; METOLONOTHIO
pacro3HaBaHMs na-
TONOTHYECKOTO Mpo-
uecca; MopodyHk-
LIMOHANBHBIH CTaTyC,
a TaKKe MPOLECCHI,
MpOTEKAIOIIHE B
KIETKaX H TKaHAX
’KHBOTO OpraHHu3Ma B
HOpMe U NpH MaTomno-
MU, NaTOreHeTHYe-
CKHe acTeKTHl pa3BH-
THS YIpOKaIKUX
JKU3HH COCTOAHUM,
XMMHYECKHE OCHORBI
WU3HENeATETBHOCTH
OpraHH3Ma M 3aKOHEI
OuodU3MKH; IKCTIE-
pUMEHTaIBHEIE, MHK-
poGHonoruyeckue U
naGopaTopHo-
WHCTPYMEHTANIEHEIE
METOZBI NPH Onpene-
neHuu Guonoruye-
CKOTO CTaTyca H-
BOTHBIX

OIK-1.2

cobupars ¥ ana-
JIH3UPOBATh
aHAMHEeCTHYECKHE
IaHHEIE, TPOBO-
IUTE nabopatop-
HO-
HUHCTPYMEHTallb-
Hble, MHKpOGHO-
JIOTHYECKHE H
(hYHKLMOHATBHELE
HCCTIeIOBAHUA
HeoOXOIHMEIE
LIS ONIpeieNeHHs
OHOMOrHYECKOro




CTaTyCa XHBOT-
HBIX

OIK-1.3 TIpaKTHUSCKHMU
HABBIKAMH no
CaMOCTOATENbHO-
My [pOBEIEHHIO
KITHHHYSCKOro
ofcne oBaHNA
AHBOTHOTO c
MTPHMEHEHHEM
KTacCHYECKHX
METOIOB  HCCiles
HOBAHMHA, npak-
THKOH npHMmede-
HHUA METOJOB WC~
CleI0BaRHA B
npodeccHonans-
HOW  pedrenbHo-
CTH
OIK-2 Cnocofen QOIK-2.1 YPOBHH OpraHH3aliH
OCYUIECTB- AKHBOH MaTepHH,
4716 Ipodec- 3KCJIoTHYecKHe (ak-
CHOHANBHYKO TOpBl OKpY/KarleH
IeATeNEHOCT Cpenpl, X KNaccH-
C yIeTOM hURAINIG; OCHOBHEE
BJMAHNS HA IKOMOTHYSCKHE TIO-
OPTaHH3M HATHA, TSPMUHBI H
MUBOTHBIX 38KOHBI §HOIKONO-
TIPHPOIHEIX, THK;; IKOROTHYESCKHE
COLHATEHO- 0coOEHHOCTH HEKO-
xo3aficreen- TOPLIX BHAOB NMATO-
HbIX, 'CHETH~ FeHHBIX MAKDOOpra-
YECKHMX U HHW3MOB; 3aKOHBI Ie-
IKOHOMHYE- HETHKH, BIHAHHE
ckux QarTo- FEHETHYSCKHX MeXa-
poB HHIMOB Ha pOCT, pas-
BHTHE KHUBOTHBIX,
XapakTep Npoayk-
THUBHOCIH, YCTOHUH-
BOCTE K 3a60/1eBaHH-
AM; MEX2HI3MB] BJTH-
AHWA aHTPONOrEHHBIX
H JKOHOMHAHECKHX
barTOpOB Ha Opra-
HH3M JKHBOTHEIX
OrK-2.2 HCMOMB30BATE
IKOOTHYECKHE

daxToper okpy-
Kawolleh cpeasl U
3aKOHE] 3KONOTHHA
M FSHETHKH B
CeNBCKOXO3AH-
CTBEHHOM MPOH3~
BOICTRE; IPHMeE-
HATB AQCTHHEHHS
cOBpeMeHHOH
MHKpPOOHOTIONHH
M 3KQJIOTHH MHK-
pOOPraHU3MOoB B
#HBOTHOBOJICTBE
W BETEPHHAPHH B
uenax npogunak-
THKH MHteKIn-




OHHEIX M HHBa3H-
OHHEIX OonesHei

OIlK-2.3

MPEeACTaB/ICHHEM
0 BO3HMKHOBEHHH
KHBBIX OpraHHs-
MOB,  TIeHeTHue-
CKHX XapaKTepu-
CTHKaX  >KHMBOT-
HBIX, YPOBHAX
OpraHM3alul Xu-
BO# MaTepHH,
OnaronpHATHEIX M
HeOnaronpHAaT-
HEIX  (akTopax,
BITHAIOLIHX Ha
OpraHu3M; OCHO-
BOH H3y4EHHA
3KONOTHYECKOro
MO3HAHUA  OKpY-
JKAIOIEr0  MHpaA,
3aKOHOB PAa3BHMTHA
MpUponsl ¥ obime-
CTBa; HaBBIKAMH
HabmoaeHH!A,
CPaBHUTENBLHOTO
aHanu3a, MCTOpH-
YEeCKOro M 3KCrie-
PHMEHTANBHOTO
MOJEIHPOBaHHA
BO3NCHCTBHA aH-
TPOMOTeHHEIX H
IKOHOMHHECKHX
(hakTOpOB Ha KH-
Bble OOBEKTHI




4. CTPYKTYPA 1 COAEPKAHME JUCHUILINHBI

4.1 PacnipepesieHHe TPYAOEMKOCTH AUCIUIIMHEI IO BUAAM paGoT

0 ceMecTpam

OO1rass TpynoEMKOCTh TUCIMIUIMHEI cocTaBisieT 6 3ad.en. (216 wacoB), ux
pacIipeqeneHre 1o BUaaM paboT ceMecTpaM MpefcTaBiIeHo B Tabnuie 2.

Tabnuua 2
Pacnpenenenne Tpy10€MKOCTH JUCUHIVIHHBI 10 BHAaM padoT 10 cemecTpam

TpynoémrocTs
Bun yuaeGuoill pabots! g B T.1. 10 CEMECTpaM
: No 4 No 5
Obmas Tpyno&EMKOCTh IUCITUILIMHEI 10 y4eOHOMY ILIaHy 216 108 108
1. KonTakTHas pabora: 84,65 32,25 52,4
AynuTopHas pabota 84,65 32,25 52,4
8 MmoM vucne.
nexyuu (J1) 32 16 16
Jlabopamopno-npakmuyeckue 3ansmus (JI113) 50 16 34
KOHmMakmuas paboma na npomesrcymoyrom konmpone (KPA) 0,65 0.25 0,4
Kowncynomayuu neped sxzamenom 2 2
Kypcoeoii npoexm (KIIP) - -
2. CamocrostensHas pabora (CPC) 95,75 64,75 31
camocmosmenbHoe usydeHue pasoenos, camMono020moeKa
(npopabomxa u nosmopeHue N1eEKYUOHHO20 Mamepuana u ma- 9575 64.75 31
mepuana y4ebnuxos u y4ebneix nocobutl, n0020mosxka K ’ ’
NPAKMu4ecKuM 3auHAmuam u m.o.)
Iloozomosxa k 3a4emy, 5K3ameHy (KOHMpOo.b) 33,6 9 24,6
By npoMeRyTO9HOr0 KOHTPOJIA: 3a4eT 9K3aMeH
WTtorosslit KOHTPOJIb — 3a4€T IIOCIIE 4 ¥ 3K3aMeH mocue 5 ceMecTpa.
Tabnuua 3
TemaTH4eckuil naH y4eOHOH AHCUHILIHHBI
Bce- AyauTopHas Breayan-
Hanmenosanue ro pabora TOpHas
A3A€I0B H TeM $a- abora
P || M3 (mxe ”(CP)
Pasnen 1 «0O6mas MEKpoGHOTOTHSI 98,75 | 16 16 66,75
Tema 1. MukpoGHONOTHSA ¥ €€ POITb B HAPOJHOM XO3AHCTBE 14 2 - 12
Tema 2. Mopdonorus v GuU3HOIOTHA MHKPOOPTaHH3IMOB 25 1 12 12
Tema 3.I'eHeTHKa MHUKPOOPraHH3IMOB 17 1 = 16
Tema 4.BnusiHue (akTOpOB BHEMIHeH cpellbl HA MUKPOOPTraHH3MBI 18 16
Tema 5.2K0n0rHus MUKPOOPTaHu3MOB. MuKkpodiopa noYyesl, Bo3ayXa,
BOJIbI, TENa *KHBOTHBIX o R Nl 12,75 - 10,75
KPA 0,25 0,25
IloagroroBka Kk 3a4gery 9 9
Bcero 3a 4-if cemectp 108 | 16 16 0,25 75,75
Paznen 1 «O6was MHKpoGHOJIOT HSI» 39 8 8 10,0
Tema 4.Brusaue gakTopoB BHeIHeH cpeasl Ha MHKPOOPTaHH3MEI 4 2 2




Bcee- AyvaaropHasi Bueayau-
Haumenosanue ro padora TOpHAH
Pa31eI0B H TeM qa- : pabora
o J o3 |OKP (CP)
Tema 5.5Konorus MUKpoopraHu3mMoB. Mukpodiopa nouBel, BO3AyXa, 4 2 2
BOJIBI, TEMA XKHUBOTHRIX
Tema 6. [IpeBpalenne MHKpOOPraHW3MaMH COeIHHEHHH yriepoa 5 1 2 2
Tema 7, [IpeBpallieHHe MHKpOOPraHU3MaMH COeIHHEHUH a3oTa 4,25 | 0,5 2 2
Tema 8.IIpeBpamene MUKpOOPraHu3MaMy coefinHenuii ocdopa, ce- 35 0.5 1
pa, menesa ’ ’
Tema 9. AuTu6rotuxu. Mx npoayuentsl, [Tpobuotiku, npeGUOTHKH H 5 2 ) 1
TIPEMHKCEL.
Pazgen 2 «Andexuusn. UHpekuHoHHbIE 60/1€3HH }KHBOTHBIX, MHKO- 45 14 20 11
36l H MHKOTOKCHKO3bI»
Tema 10. OcHoBrl yuenus 06 uHpexkuun. MadexunoHHas 60onesHs. 6 2 a 4
Tema 11. MukpoopraHusmsl - Bo30yauTeny 6akTepHanibHbIX HHEKLHM- 17 8 3
OHHBIX BoMe3Helt KUBOTHBIX
Tema 12. MukpoopraHusmsl - Bo30ynTe GalHIIAPHEIX H KIOCTPH- 2
IHaNbHEIX (cnopoofpasyiommx) HHPEKIHOHHEIX Gone3Hel )HBOTHEIX 10 % 6
Tema 13. Mukpoopraiu3Mel — BO30YIHTEM MHKO30B, MHKOTOKCHKO30B 12 4 6 o)
JKHBOTHBIX
Pazgen 3 «OcHOBBI Ce&IbCKOX035HCTBEHHOH MHKPOOHOJIOTHHY 22 6 6 10
Tema 14, MukpoGronOrus KOpMOB 5 1 2 2
Tema 15. MukpoGHonorus MOIOKa H MOMOYHBIX IPOAYKTOB 6 2 2 2
Tema 16. Mukpobuonorus Maca ¥ MACOMPOLYKTOR 4 1,0 1 2
Tema 17. Mukpo6Honorus sl U SUMHOM NPOLYKIIMK 4 1 1 2
Tema 18. Muxpodopa K0KeBEHHO-MEX0BOI0 ChIPhS U HAaBO3a 3 1,0 - 2
Hoaroroska K 3K3aMeHy 24,6 24,6
KPA 0,4 0.4
Koncynabranas mepex 5K3aMenoM 2 2
Bcero 3a 5-i cemecTp 108 | 16 34 2.4 31
HTOI'O no nucnHnInHe 216 | 32 50 2,65 131,35

4.2 Conep:kaHue JHCUHILIHHBI

CTpykTypa cofep:kaHusl AUCHHUIVIMHBI 10 pa3jesiam,
TeMaM H paccMaTpUBaeMbIM BONPocam

Pa3zpen 1 «O6mas mukpoduosorus. Coctout us 9 tem.

Tema 1. MukpoOHoI0THS H €e poJib B HAPOAHOM X035IHCTBE

PaccmannBaeM bI€ BOINPOCHI

[Ipenmer MuKkpoOHONIOrUH, €e MECTO U POJib B CHCTeME (yHIaMEeHTAIbHBIX
HayK; 3a/a4d U MEepCIEeKTUBBl Pa3BUTHS KaK IIPUKIAIHONW HAYKH B CEIbCKOXO3sM-
CTBEHHOM IIPOM3BO/ICTBE, MOJYYEHUU MPOAYKTOB OMOTEXHOJIOTMH, OXPaHE OKpY-
JKaroIel cpebl ¥ APYTUX 00I1acTsSIX HApOTHOTO XO3SHCTBA.

OOfwas ¥ crenyanbHas MUKPOOHOIOTUsA: MEeIULMHCKas, BeTepHHapHasi, Cellb-
CKOXO35HCTBEHHAas, 300MH)KeHepHasi, TeXHU4YecKas, kocmudeckas. OTpaciu MHUK-
pobuostoruu: 6aKTepHOIOTHS, CEPOIOTHs, UMMYHOJIOTHS, MUKOJIOTHS, BUPYCOJIO-

TUs U JIp.

HcTopus OTKPBITHS MUKPOOPTaHM3MOB, OMUCATENbHBIN NEPHOS MUKPOOHUOIO-
run: A. JleBenryk, M.M.Tepexosckuii, [{.C.Camoiimoud. OU3HOIOTHYECKHIT T1e-
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puoja Mukpoduonoruu. Pones Jl.ITacTepa B cTaHOBNEHWH, pa3BUTHH MHKpPODOHOJIO-
THH, OpTaHH3aIUY IKOTEl MUKPOOHOIOroB.

3nauenue padot P.Koxa, L.W. Meunukosa, H.®. ['amanes, JI.A. Tapacepnua,
JI.C. Uenkosckoro, C.H. Bunorpagckoro, B.JI. Omensnckoro, H.A. Muxuna,
C.H. Koponesa, A.@. Boittkesnua, B.H. lllanomnnkosa, H.[I. HMepycanumckoro,
H.A. Kpacunsnuxosa, E.H. Mumyctuna, B.T. Emnesa v qpyrux xopudgees B pas-
BUTHH HAYKH, HAPOJHOTO X03AHUCTBA, 3IPaBOOXPAHCHHS.

Tema 2. Mopdoaorus u ¢puiHOJ0THA MHKPOOPraHHu3MOB

PacemaTpuBaembie BONPOCHI

Mophonoris MAKPOOPTraHU3MOB, OCHOBEI CHCTEMAaTUKH, KIaCCU(PUKAIlUH, Me-
TOABI UCCIIETOBAHHUIL.

Mopdonorus 0CHOBHBIX (hOPM NPOKapHOT - INAPOBH/HBIE, MAJIOYKOBHIHEIE,
u3BHTEe. CTpyKTypHO-Mopdoorndeckie 0coOEHHOCTH PUKKETCHH, MHKOILIA3M,
akTHHOMHMIET, popm Oaxtepuil. Pazmepsl, meToas! HccienoBanuil. IloBepxHoCT-
HBbI€ CTPYKTYPBI: KallCyla, CIM3HUCTHIC CJIOH, KIYTHMKH, BOPCHHKH, GuMOpHU; MX
sHaueHHe. COCTaB U CTPOCHME KJIETOYHBIX CTEHOK Yy I'PaMIIOJIOKHTECILHBIX ¥ Ipa-
MOTpHIATETLHBIX OakTepud. LluTonmasmaTudeckas MeMOpaHa, CTpPYKTypa H
dyaxuuu. [{uTomasMa u BKITIOYeHHA. SnepHbld annapar. OOpa3osasue, pacno-
JIOKEHHME, CTPYKTYPa CIop ¥ OalluilI, KTOCTPUANH, aKTHHOMHULIETOB; UX 3HAYCHHE.

DYKapHOTHYCCKAE MUKPOOPIaHM3MBI: BOJOPOCIHH, NpocTelmue, rpudel. Oc-
HOBHBIE TIPH3HAKH KIIacCOB IpHOOB - 3UT0-, acko-, AeiiTepo-, basunnomuneToB. Mx
POJIb B IPUPOJIE M HAPOJHOM X03iHACTBEe. bakTepno-, MUKO-, akTHHOMAr Y.

CoBpeMeHHbIe METObl H3YYSHHSI M HCCIeL0BaHUA CTPYKTYPhl MHKpOOOB pas-
HBIX CHCTEMaTHUECKHUX I'PYIIIL.

dusznonsorus MUKpoOpraHu3MoB. PepMeHTh MUKPOOPraHHU3MOB, UX GHOMOTH-
YECKas POk, MEXAHH3M JIeHCTBUS, XUMHUECKas TIPUPOa, KacCHpHKaHL. JK30-
U 3HI0(hEpPMeHTHl, JIOKaTu3aluus B KiIeTKe. KOHCTUTYTHBHEIE U MHAYIMOEIBHEIE
(pepMerThI. OBnacTh NpHMeHeHHs (hepMEHTOR B HAPOIHOM XO3sHCTBE.

ITuTanue MHKpoOpraHuzMoB. MexaHu3m M criocoObl nuTaHms. Knaccuduxa-
IIHS MUKPOOPraHH3MOB N0 crioco0y mutanus. McTouHMKY yrilepona, azora ¥ Jpy-
TUX 3JIEMEHTOB AJA pa3HbIX I'PyII MUKPOOPTaHH3MOB. Micnons3oBanue opranuye-
CKHX W MWHEPAThHEIX COeIWHEHWH yriepoja B KadecTBe HCTOYHHKOB MMTaHHUA.
Opranuveckie ¥ MHUHEpaAbHBIE COEJUHEHHs A30Ta, WCIIOJIb3YEMbIe MUKpPOOpTa-
HU3MaMu, ux polib B oOMere BemiecTs. [ToTpedHOCTE MUKPOOPTraHH3MOB B IOTO-
BBIX aMHHOKHUCIIOTaX, BUTAMUHAX W APYIMX (PakTopos pocta. CocoOHOCTh MHK-
POOPTaHU3MOB HUCIOJL30BATL COCIMHEHUA cepsl B Qocopa. [ToTpeGHOCTE B Ke-
ne3e, MaruvH, KaTuu, KAJIBLUHUH, HATPUM, MapraHie, MOIU0/ICHE U APYTHX MHKpPO-
3IIeMEHTaX.

XeMoTruTo- ¥ XeMoopraHoTpodsl. VICTOMHUKY SHEPTHH U NPHpPOAa YCBOSIEMOTO
BeliecTa. CanpoduThl, KOMMeHcallbl, lapa3uTel. AHa- U KaTabonusM. Mx 3Have-
HHE ¥ B3@8HMOCBA3b Y PA3HLBIX MHUKPOOPraHu3MoB (aBTOTPodOB U reTepoTpotoB).
DHepretyuuccKiit 0OMeH y MUKpoopranuimMoB. bpoxeHHe Kak cocod IMomydcHHS
SHEPIMH B aHA3POOHLIX YCHOBMAX. AHadpoOHOE IbIXaHHE. XHMMH3M aHa pOOHOTO
JIBIXaHHU ¢ UCTIONB30BAHHEM COeAMHEHNH KMCIOpoa.
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Pocr, pasmHOXeHHe MWUKpoopraHniMoB. CrocoObi pasMHOXeHHA: Oecrionoe
(GuHapHOe eJieHWe, TTOYKOBaHWE, GparMeHTallus, PENpOLyKLINs CIIOp, KOHUAUI),
nosoBoe (KoHBIOralus, obpazoBanue dHAOCHOP). CKOPOCTh pa3sMHOMKEHHUs. ¥ CII0-
BHsI TS KH3HEASATEIEHOCTH H METO/IBI KYJJBTUBUPOBAHKS B €CTEeCTBEHHBIX, Mabo-
patopHBIX yciaopusax. [IuraTenbHble cpeabl, HX KIacCH(pPUKaLuA. XapaKTep pocTa
MHUKPOOOB Ha XKMIKMX, [NIOTHBIX [UTATENLHBIX cpefax. ObpazosaHyne MUKpoOOpra-
HU3MaMH TOKCHHOB, TUTMEHTOB, apOMaTHYECKMX BELIECTB, BUTAMUHOB U Ap. OM0-
JOTHYECKU AKTHBHBIX COENHHEHWH.

Tema 3. 'eHeTHKa MHKpPOOPraHH3IMOB

PaccmaTrprBaeMble BONPOCHI

HacnencTBeHHOCTh MEKPOOPraHu3MoB. OpraHusanys reHeTHYecKoro ammnapa-
Ta, BHEXPOMOCOMHBIE HACJIEICTBEHHOCTH, TeHeTHUecKuH kom, pernnukamus JHK-
MHUKpOOpraHu3MoB. DopMBl M3MEHYHMBOCTU: (DEHOTHUIIMYCCKAs, FEHOTUIIHYECKad,
Mytanuyn. CnoHTaHHbBIe, MHAyUHpoBaHHele, [ 'eHeTHIeckHe peKoMOHHAIMH Mpo-
KapuoT - TpaHCAYKLUU, TpaHCc(hopMaLus, KoHblorauud. I'ennas unxeHepus. Bos-
MOYKHOCTH, 06;1acTH NIpIMEHEeHHs €€ JOCTHXEeHUN.

Tema 4. Bansanune pakTopoB BHelIHell cpelbl HA MHKPOOPraHA3MbI

PaccmaTpuBaeMble BONIPOCHI

ITpucniocoOnTeTEHEIE BO3MOIKHOCTH MHKpPOOOB K BO37€HCTBHUIO HEOIAronpu-
ATHBIX ycnoBul cpeel. OOpa3oBadue Karicyll, CIop, XIYTOBAHHE, KOJIOHH3UPY-
I0IIHEe BOPCUHKH, CKOPOCTh pa3MHOXEHHd M T.0. BnusHue ycioBHH BHeELIHeH
Cpe/ibl Ha KU3HEACATENIEHOCTE MUKPOOPraHu3MoB. TToHATHE 0 MEKpOOOLMAHOM
U MUKPOOOCTATHYECKOM BO3ACHCTBUM BHeIIHUX (PakTopoB. llonstue ob acentu-
Ke, aHTUCEITHKE U Ne3UH(eKIIHH.

HelicTere usznyeckux HakToOpoOB Ha MUKPOOPTaHM3MBI: TeMIlepaTypa, BJIaX-
HOCTB, CBET, OCMOTHYECKOe HaBlIeHHE, YIbTPa3ByK, MOHU3UpYIOIasd paiuanus,
3IEKTPUUECTBO, TYUHUCTAS IHEPTHs, HEBECOMOCTE, ¥ CTOHUYHBOCTE K BO3AEHCTBHIO
BHEIIHUX (haKTOpOB CIOPOBBIX H HECIOPOBBIX MHMKpoOOB. (CpaBHHTENBHas
YCTOHYUBOCTS crop v 6amuu ¥ rpudos. Xumuueckye (HaxkTophl: MIET0UH, KUCTIO-
TBI, COMTH TSAXKENBIX METANIOB, KpacUTeN! U razoobpasHele IpoAyKThl, pH cpeisl.
HeiicTBre Ouonoruuecknx GakTtopoB, METOAbl CTEPYIIH3ALINH.

XapakTep B3aHMOOTHOLIEHMH MeiAy OpPraHH3MaMH: CUMOWO03, MYTYallH3M,
KOMMEHCAIM3M, CHHEePrH3M, aHTaroHU3M, [apa3suTU3M, XHUUIHU4YecTBO. lIpakT-
YeCKOe HCIOJB30BaHHUe 3THX ABJICHMH B HapoaHOM Xo3sgiicTBe. OCHOBEI KOHCEp-
BHUPOBAHMS CHIPBS U IPOAYKTOB Ha NpHHIUNAX 01o3a, abuo3a, aHaduo3a ¥ LEHO-
aHabuo3a.

Tema 5. Ixkonornss MUKpoopranu3MoB. Mukpoduiopa noussi, BoJasl, BO3~
Ayxa, Tesa KMBOTHBIX

PaccmaTrpuBaemble BONpochl

B3anMOCBA3b MHKPOOPTaHM3IMOB CO Cpelod OOHTaHWsA. JKOCHCTEMEI. buoTtu-
yeckre, abHOTUYECKHE KOMIIOHCHTBL, YHCIEHHOCTh H pasHoobpasue MHKpoopra-
HH3MOB B 9KocHucTeMax, broleHo3 1 napasurouenos. O6pa3oBaHHe Pe3UCTEHTHBIX
CBOFICTB MHKpOGOB K hakTopaM cpems!.

Muxpogaopa noussr. KonuuecTBeHHBIHM U Ka4eCTBEHHBIH COCTAB MHKPOOpTa-
HHI3MOB B [I04BaX PasIMUHBIX TUIIOB. BiusaHue Gpusnueckux, XMMHUUECKUX U Ouno-
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JOTHYECKUX (aKkTOPOB Cpeabl Ha IOUYBEHHOE MUKPOHACENICHHE; 3HAYEHHE MUKPO-
00B B M04YBOOOPA30BATENLHLIX [TPOLECCaX, NEPEBOL TPYAHOIOCTYITHBIX BEIIECTB
MOYBBEI B yCBauBaeMble. [louBa - cpema oOWTaHHS IJIS MATOTEHHBIX MHKPOOpPra-
HHU3MOB., METOIbI W3YYeHHUS COCTAaBa M YHCIEHHOCTH IIOMBEHHOH MHKPOGMIOPDEI.
Camoouminesue nodB. Poab  kopudeeB  NOYBEHHOH  MHUKpOOHONIOrHH:
C.H.Bunorpagckoro, M.C.Bbe#tepunxu, C.A.Bakcmana, B.JI.Omensuckoro,
H.I' Xonogunoro, H.H.Xyaskosa, H.A Kpacunsumxora, C.ILKocTriuesa,
E.H.Muniycrura, B.T.Em1era.

Muxpochnopa 6oder. BoaHbie 3KOCHCTEMBI - OKeaHbl, MOps, 03epa, NpYyOEl,
MIPOTOYHBIE BOAOEMBI U [p. 3aBUCUMOCTh KOIHUECTBEHHOIO0 M BHIOBOIO COCTABA
MHUKPOGIOPE! OT THIIA BOAOEMOB, aHTPOIOIEHHEIX (haKTOPOB.

CanurapHble TOKa3aTelv BOJbI: MUKPOOHOE YUCIO, KONMU-TUTP, KOJIH-WHIEKC,
ouonorndeckoe notpedienune kucnopona (bIIK), xumudeckoe notpebnenne Kuc-
nopona (XIIK). Bona - cpena obutanms ¥ GakTop nepesadyu NaToreHHOM MHKpPO-
dopel. MeTosbl CaHUTAPHOW OUEHKH BoAbl. CamMOO4HIICHUE BOABL. buomoruve-
CKasl OUMCTKA CTOYHLIX BOJ. MUKPOOPTaHKU3MEI B KAUECTBE KOHTPOJIA 3arpsa3HEHNHI
BOJIBI.

Muxpodghnopa eoz0yxa. YCIoBHS 3arpsS3HeHUS BO3Ayxa MUKpoOaMu, coxpase-
HUe UX XKHU3IHECIIOocOOHOCTH B HeM. A3p030JIBHAs [1epeada IaTOreHHBIX MHKPOOp-
raHH3MoB. MeToIbl UCCIIeNOBaHHsT MUKPOGIIOpEl BO3IYXa, eI0 CAHWTapHasd OLIeH-
Ka, crocoObl npeaynpexacHua 00CeMeHEHHOCTH.

Muxpogropa mena acusomusix. MuKpodIopa OTKPBITHIX [IOJOCTEN, OPraHoOB
¥ CHCTEM KUBOTHLIX. HopManbhas, anoMaibHas MUKpodIIopa KOXH, CUCTEMBI Op-
TaHOB JbIXaHWA, IWIIEBAPEHHUS, BbIAENeHUA. [l0CTOAHHbBIE WM BPEMEHHDBIC MHMK-
poOHBIE acCOMAUY, UX POIb B MTUILEBAPEHUM IITOTOSAHBIX, BCEANHBIX, TPABOAL-
HBIX KHUBOTHBIX C [IPOCTHIM M CJIOXKHBIM JKEIYIKAMH; BO3PACTHBIE U3MEHEHHS B
Pa3THYHBIX OTAeNaX CHCTEMBI OpPraHOB MHUIIEBAPEHHsA UpPH CMeHe KOpMoB. Pounb
MHUKPOGIIOPE! OpraHu3Ma B 0OMeHe BelllecTB, B ONOCHHTE3e aMUHOKHCIIOT, OCIKOB,
KWPOB, BHTAMHMHOB, (epMeHTOB, yrieBoaoB. (OOpazosaHue OHOIleHO3a MEKIY
MHKpO- M Makpoopranusmamu. JucOakTepuos, €ro IpUUUHBIL, CIEACTBUE H
npegoTBpanienye. ' HoTo6uoTh!. CIIM-)KUBOTHEIE.

Tema 6. IlpeBpauieHne MUKPOOPraHH3MAMH COeIUHEHHH yriiepoaa

PacemaTpuBaemble BONPOCHI

®DoTo- 1 OHOCHHTE3 yINepoAcoepkallux coenrHeHull. [lonaepxanue pasHo-
BECHS JMOKCH/Ia YIJIEpo/ia B BO3AYXE H POllb MUKPOOPraHA3MOB B 3TOM IIpoLiecce.

IIpespaiyenue yenesooos & anaspobruix yenosuax. Cnuprosoe Opoxenue. HMc-
XO/IHbIe M KOHEYHbIE NPOAYKTHL. VClonbk3oBaHWe IPOXCOKEH IS IIPOU3IBOACTBA
CITMPTOB, B XJeOOIIeKapHOM TPOM3BOACTRE, I APOACKEBaHHUs KOPMOB. Y CIOBHS
6poxenus. MosouHokucsioe Opoxenue. [lomydyeHue MONMOYHON KHCIIOTHI, JTH3HHE,
WCIIOIB30BaHME 3TUX BEINECTB 11 KOHCEPBHPOBAaHUA OBOIIIEH, KOPMOB, I H3TO-
ToBJTeHus arunodunnHa, kedupa, Kymbica, TPOCTOKBAIIY X Ap.

[lponnoHoBokucioe OpoxeHue. PacmpocTpaneHue. FcxonHple, KOHEYHEBIE
IPOIYKTEI, Bo30OyauTenu. YciaoBua Oposxkenusd. Mcrnosb3oBadue IS TOIYYEHHA
CBIPOB, BHTAMMHOB. MacnaHoKKucIIoe M aneToOyTuiosoe OpoxeHUs. OTKpPHITHE
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JL.ITactepa, pabora C.H.Bunorpaickoro. Ponp B npHpoae, KOPMOIPOHU3BOICTBE.
AHaspoOHoe paspylleHHe KIeTUaTKH (IeITI0NI03H0e OPOXKEHHE).

[Ipespaiyenue yeneeodog & aspobuuix ycnosuax. YKCyCHOKHCIOe OpoxkeHHe.
ObpazopaHre YKCYCHOH KHMCIOTHI IIpH OKHUCIEHHWH 3THUJIIOBOTC ciupra. Pacmpo-
CTpaHeHHe, HCXOIHbIC, KOHEHHBIEe TIPOLYKTHI.

AspoOHoe okucaeHHe kierdaTku. Pacnpocrtpanedue. McxoaHble, KOHEYHEBIE
TIPOAYKTEL. 3HaUeHHE 3TOrO IIpoliecca B MpHpo/e, CeIbCKOM Xo3sicTBe. Oxucie-
HHEe MHKPOOpPraHW3MaMH JKHPOB, OPTaHWYEeCKIX KHUCIIOT, YINIeBoA0opoaoB. [TpaKkTu-
YecKoe UCIOIB30BaHe MUKPOOPraHN3MOB IS TToTydeHUd Oeslka U3 OTXOHOB pac-
TEHHEBOJCTBA, KUBOTHOBOJCTBA, NIPUPOAHOTO raza. MHKpOoOHOIOrHYECKHE OCHO-
BBI 3aLLUTHI OKPY>KalOILEH Cpesl OT 3arpA3HeHHH.

Tema 7. [IpeppalneHde MEKPOOPraHM3MaMH coeIHHEeHHH a30Ta

PacemarpuBaemMble BOIPOCHI

AMMoHMQuUKaIUs (THUEHUE) A30TCOAEPKalllUX OPraHMYEeCKHUX COCIMHEHMHI.
Bo3Gyautenu nporiecca, UX Mopdosorutueckue, GU3HoNoTHiIecKkue cBoicTra. He-
XOJHble BEIeCTBA M KOHEUHBIE MPOAYKTHI B a3poOHBIX, aHA’pOOHBIX YCIOBUAX,
BrusHie TeMIepaTypsl, BIaxXHOCTH, pH cpedpl Ha TedeHHe Hpoliecca, cnocodbl
€ro peryJupoBaHHsA. 3HAUEHHE Ipoliecca B HAPOIHOM XO34HCTBe, NPUPOAE, TIPH
XpaHeHHH HaBo3a.

Hutpudukamusa. Paborer C.H.Bunorpanckoro. Bo3byautenyn mponecca, Hc-
XOJIHbIE, KOHEYHBIe MPOAYKTHl. BiusHue yenoBuit cpebl Ha porece HUTpUhuKa-
LKA,

[Ipsmast, kOocBeHHas DeHMTpUPUKalUa. MHKpOOpPraHU3MEl, Y4YacTBYIOIIHE B
IIpolecce; YCIOBHA UX JKU3HEAEATEIbHOCTH. JHAYCHUE H METOMABl PerysIHpOBaHHg
a’paly HHrHOUTOPaMH,

Azordukcarus. CBoGOIHOKHUBYIIHE a’poOHEBIe, aHaYPOOHBIE a30TOUKCATOPEL.
Cumbuotuueckas duxcanus azora. [lomydeHHe BBICOKOOENKOBEIX KOPMOB IIPH
HCIOTB30BAHNH a30ThHAKCATOPOB, bakTepuansHele ynoOpeHHs, HX 3HaYeHUe.

Tema 8. IlpeBpanieHHe MHKPOOPraHU3MaMH coeHHeHHil pocdopa, cepa,
AxeJiesa

PaccmaTpuBaeMble BONIPOCHI

Ipespawenue coedunenuti gocgopa. MUKPOOPraHU3MBL, YYacTBYIOIIHAE B
0CBOOOXKIEHNH (HhOCHOPHOH KHCIOTHI U3 OPraHUUEeCKUX COeHHEHHUH U B MIePEBOE
HepacTBOPUMBIX (HOCATOB B pACTBOPHUMEIE.

Ipespauyenue coedunernui cepoi. OOpa3oBaHue CEPOBOAOPONA U3 MHHEPAIlb-
HBIX ¥ OPraHHUECKUX CepoCcOlepKallliX CoeAUHeHHH. MHKpPOOEI, BHI3BIBAOIIHE
3TH Ipolecchl. BoccTanoBnenne cepoBogopoaa B cepy, oOpa3oBaHue CepHUCTOH,
CEpPHOM KHCJIOT TIPH YYacTHH MHKPOOPTAaHHM3MOB. 3HAHUEHHE 3THX IpPOLECCOB B
NpUpo/e, BIUIHAE Ha MUKPOKIHMAT XUBOTHOBOYECKHUX TTOMELeHHH.

Ipespaiyerue coedunenut dceneza. Munepanysanus opraHi4eckKMX COoeauHe-
HHH, comepkamux jxeae30. OKHCIeHHE BOCCTAHOBUTEIBHBIX (3aKUCHBIX) M BOC-
CTAHOBIIEHHE OKHMCHBIX CoequHeHHH >keie3za. OCHOBHAA XapaKTepUCTHKa MHKPO-
GOB, YU4aCTBYIOLIHUX B 3TUX IIPERPallCHHIX.

Tema 9. Antu6morukun. Ux npoayuenrst. IpobuoTHkH, NpeOHOTHKH H
MPEMHKCHI
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PaccmaTprBaemMbie BONPochl

WcTopust OTKpEITHS, Pa3BUTHE W HallpaBJIeHUE HCCIel0BaHHH aHTHOMOTHKOB.
3navenne pador B.A.Manacceuna, A.I'.Ilonotebuoro, Jl.Ilacrepa, 1.1, Meunu-
xoBa, A, ®nemunra, 3.B.Bakcmana, I1.A . JlamenkoBa, b.I1.Toxuna, 3.B. Epmonsbe-
BoH. [lpomyuentsl aHTHOHOTHKOB - TpuOBI, aKTHHOMULETHI, OakTEepHH, KIETKH,
TK&HH KUBOTHBIX H pacTeHHH. OCHOBHEIE aHTHOUOTHKHU. Vcrionp30BaHue UX B Be-
TEPUHAPUH U CENbCKOM Xo3alicTBe. OrpaHuueHNe B IIpUMeHeHUN NedeOHbIX aHTH-
OMOTHKOB AJI1 KOPMOBBIX LeNIeH 1 3alThl PAacTeHHI.

ITpobuoTukn u npeduoTuky. X ponb ¥ 3HAUYEHHE B KUBOTHOBOJACTBE. MUK-
pooprasu3Mel — NpoOKoHTel. [Ipemuxcel. [IpuMeHeHHe NPEMHUKCOB B XXHUBOTHO-
BOJICTBE.

Paznen 2. «Mudexuns. HadexnyuonHsie 60/1e3HH dKHBOTHLIX»

Tema 10. OcHoBbI yueHnst 00 HH(peKUHH

PaccmaTpuBaeMele Bonpocsl

Omnpenesrenue TOHATHIT: HHOEKITHA, HHOEKITHOHHBIN MpoLece, HHGEKIIHOHHAS
Oone3Hs. Pons MUKpOOPraHH3MOB B BOZHHKHOBEHHH W PasBUTHH MH(eKknuu. Tpo-
OHU3M MHKPOOPIraHM3MOB. [laToreHHOCTh. BupyneHTHOCTL. EAMHHLEI €¢ H3Mepe-
HUA. Duzndeckuii, XHMudecKui, OHonorndecknit hakTopsl yCUIIeHHs, oc/iadlenus
BUPYJIEHTHOCTH. TOKCHUT€HHOCTh, UHBA3UBHOCTD. IIyTH M CrMocoObl BO3HUKHOBE-
HUs, paclpenele ! U IOKAIU3Al{U [TaTOreHHBIX MUKPOOPIaHH3MOB B Makpoop-
ranuzMe. Ponb MakpoopraHuzMa U yCJIOBUH BHeIIHEH cpe/bl B BOZHUKHOBEHHU U
Pa3sBUTHH HHGEKLHOHHOTO Mpolecca. JuHaMiKa UHPEKIIMOHHOTO Ipoliecca.

Tema 11. MukpoopraausmMbl - BO30yRHTeH (GaKTepHAJNbHbIX 0(0/1e3HeH
KHBOTHBIX

PaccmaTpueaemele BOXIpochl
Bo30OyouTenu CTpenTOKOKKO30B, CTahHIOKOKKO30B, TyOepkynesa, Opylemresa,
POXK¥ CBUHeH, nactepennesa, reModuinesa, SILIEPUXHMO30B, CANbMOHEIE30B, JH-
CTepuO3a, JeNToCHUpo3a, BUOpHO3a, cama, MelIuonno3a, spianxuosa. Mopdoio-
rus, (usmonorus BozOynurenel, KyNbTUBHPOBaHHE, MMAaTOTeHHOCTh, YCTOMYH-
BOCTB, METO/Ibl MUKPOOHOJIOTUYECKOH, UMMYHOJOTHYECKOH TUAarHOCTUKU U Mpo-
(bUIAKTUKH.

Tema 12, MUKpPOOPraHH3MBI - BO30yaAUTEeNH OAUMAIAPHBIX H KJIOCTPH-
AHAJABHBIX (cnopoobpa3ywmux) HH(peKIHOHHBIX 601e3Hell J)KHBOTHBIX

PaccMaTpHBaeMsble BONIPOCHI

Bos6yautenn crnopoobpazyroliux GanisSpHbIX U KIOCTPUARANIBHEIX HHPpEK-
Ei: cubUpcKoit A3BbI, SMKapa, CTONOHAKE, OOTY/IM3Ma, 3TOKa4eCTBEHHOIO OTEKA.
Mopdonorus, ¢usnonorus Bo3dyauTenel, KyJIbTHBHPOBaHHE, MATOT€HHOCTS,
YCTOMYHBOCTD, METOBl MUKPOOHOIOTUYECKOH, HMMYHOJIOTHYECKON AHAarHOCTHKH
U MPODUNAKTHKH.

Tema 13. MukpoopraHuiMbl — BO30yauTe/IH MHKO30B, MHKOTOKCHKO030B H
“KHBOTHBIX

PaccmaTprBaeMblie BONIPOCHE
Bo36yAuTend MHKO30B, MHKOTOKCHKO30B: TPUXO(UTHM, MHUKPOCIOpHH, (aByca
(napim), ¢y3apOUTOKCHKO3bI, a(pIaTOKCHKO3bI, OXPAaTOKCHKO3BI, MEHAIIHIIIIOTOK-
CHKO3bI, CTaXUOOTPHOTOKCHKO3EI U Jp. Mopdoiaorusd, Gusnonorus Boidyaurene,
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KYJNETUBHPOBaHKE, TATON€HHOCTDb, YCTOHYUBOCTh, METO(bl MUKOJIOTHYECKOH, MUK-
POOHOJIOTHYECKOH, TOKCHKOJOTHUYECKONH, UMMYHOIIOIHUECKOH THarHOCTHKH X
NpodUIaKTUKH.

Pazgeqa 3 «OcHOBBI CeIbCKOX03AHCTBEHHOH MHKPOOHOIOTHH»

Tema 14, MukpobGuo/iorusi KOpMoB

PacematpuBaeMbie BOIPOCHI

BuoTrexHuyeckue MeTOIb! IIPUTOTOBICHMA U XPAHEHHS PACTUTENBHBIX KOPMOB.
DnudurHas MEKpodIopa pacTeHHi, ¢e Ka4eCTBCHHRBIH cOCTaB Mo (U3HoIOTHYE-
CKMM TPYyIMaM: a) MOJTOYHOKUCION, 6) THUIOCTHOH, B) MAac/LIHOKUCIOH, I') rpubd-
HO#H. MUKpOOHONIOrHUECKIE TIPOTIECCH] TPYH IPHTOTOBISHUH CEHa, CHIIOCa, CeHaxa,
[ToBEIlIIeHMe MUTATEILHOCTH KOpMa crnocodoM AposxkeBannd. KoHTpones Ham po-
CTOM W PasMHOXEHHeM IpoxKed. MUKpoOHBIN OenoK - OCHOBHOE ChIpbe B OHO-
TEXHOJOrHH Oenka. MUKpOOpraHu3Mbl, UCITONIb3yeMble B OuocHHTe3e Oenka. 3Ha-
yeHre OMOTEXHOJOTHH B MONYYEHUH aMHHOKHCHOT, (PEpMEHTOB, BUTAMMUHOB.

Tema 15. MukpoOuoJIOrisi MOJIOKA H MOJIOYHBIX IPOJAYKTOB

PaccmaTpHBaemMbIie BONMPOCHI

Muxkpodiopa BeiMeHH. JIHHaMIUKa MUKPOOHONOTHIECKHX IPOLIECCOB [IPH Xpa-
HeHHU Moioka, Daspl pasBUTHs MUKPOOPraHu3MoB B MoJioke. ITopoku Momoka
MUKpoOHOTO nporcxoxaeHus. Bo3byoutenu nadexkiinoHHOH DoMne3ny, nepenasa-
eMple uepe3 MoNoko. CriocoOrl KOHCEPBUPOBAHHS MONOKA: OXIaKISHUS, 3aMopa-
KUBAHUE, TACTepU3aLNs, CTEPUIN3aI[Us, BbICYIIHBaHKE, 3aCaXapUBaHUe, PEeXNMEI
00E3BPEKUBAHNS MONIOKA OT MHUKPOQIIOpPEIL.

Mukpodiiopa KUCIOMOJNOYHBIX MPOJYKTOB - NPOCTOKBAIIM OOLIKHOBEHHOH,
MEUHUKOBCKOM, FOKHOH pskeHky, anunodunsHoH. IlpoaykTsl cMemanHoro Opo-
XKeHUd - Kedup, xymblc. MukpobHonorus macina, c¢sipos. MukpoOHoIorudecKkui
KOHTPOJIb TIPOU3BOCTBA KNCIOMOIOYHBIX IPOAYKTOB.

Tema 16. MukpoOnoJOTrds MsIca U MACHBIX NPOAYKTOB

PacemaTpuBaeMble BONPOCHI

Mukpoduiopa Maca U ee NPOUCXOXKICHHE. DHIOTEHHOE ¥ 3K30IeHHoe obceMe-
HeHHe MsAca MUKpoopraHusMmami. Paspl pa3sBUTHA MUKPO(IOPEl MsCa W BUIBI
nopur. Metoa1ka 6aKTepHOCKOTTHYECKOro HCCIeN0BaHMs [IPH ONpPEAC/ICHHH CBe-
XKecTH Msaca. MeTolpl CaHUTAPHO-MUKPOOHOIOIHUECKOr0 HCCIIET0BaHUA MACa.

MuKpoOHONIOTHUECKHE TIPOLUECCHl TIPH PasiWdHBIX BHUAAX KOHCEPBHPOBAHMS
MsAca ¥ MACOTPOMYKTOB.). Muxpodiopa OXIaXKISHHOTO H MOPONKEHOI0 M:ACa.
MuKpoOHOIOrHYECKUE MPOLECCHl B MACE M MACOIPOLYKTAX TIPH OXJIAXICHHH, 3a-
MOpa&XHBAHHU ¥ XpaHeHHH B XOJOJHBIX KaMepax. BiusHue caHATapHO-
TITHEHHYECKUX YCIOBUH Ha pa3zBUTHE MUKPOOPraHH3MOB B MACE NIPH XpaHeHWH B
XOJIOAMNbHUKAX,

Tema 17. Mukpodiopa Al U AHYHOH NPOAYKIHH

PacemarprBaeMblie BONPOCHI

daxTopsl, 00yCIaBIMBAOIIYE CTEPUIBHOCTh CBEKECHECeHHOro dina. Mcrou-
HHKHA MHAKPOQUIOPEL SIUII, SHYHOIO ITOPOIIKA M MeJaHkKa, Y CIOBUS Pa3sBUTHI MHK-
POOPTaHU3IMOB B SIALlE M SHYHBIK [IPOLYKTAX B [Ipolecce XpaHeHus. Buabl nopuu
AWYHBIX TIPOAYKTOB. BiMsiHHE CAHUTApPHO-TUTHMEHWYIEeCKUX YCIIOBHII Ha pa3sBUTHE
MHKPOOPTraHHU3MOB B SIille M AWYHBIX NPOIYKTaxX IPH XOJOAWIBHOM XPAaHEHUU.
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CaHHUTapHO-MHUKPOOHOJIOTHYECKHE HCCIISOBAHUS SHUIl, MEJIAHXKa U SUYHOrO I10-
poluka. MeToauKa ¥ OLEHKA Pe3yJIbTaTOB UCCIEAOBAHMS ULl KaK BO3MOMKHBIX HC-
TOYHHMKOB BO30yiuTeNnel HHGEKIHE U TOKCUKOUHDEKITHI.

Tema 18. Mukpoduiopa KokeBeHHO-MeX0BOI0 CbIpbsi H HAB03a

PaccmaTpuBaemblie BONpoChI

Mukpodnopa mnapHoil 1wKypsl. WM3MmeHeHHEe MHKPOQIIOPH KOMKEBEHHO-
MEXOBOTO CHIPBS IIpU ero xpaHeHHU. KoHcepBHpoBaHHE - CYyIIKa, COJIEHHUE, 3aMO-
paxuBanue. KoxxeBeHHO-MEX0BO€ ChIpbe KaK BO3MOXKHBIA MCTOUHHUK HH(EKIHMOH-
HBIX Oosie3sHel mofeil u KMBOTHBIX. [lopya mepcTH MHKpOOpraHW3MaMu. 3Hade-
HUE BETEPHHAPHO-CAHUTAPHOIO KOHTPOJSA B KOKEBEHHO-MEXOBOH [IPOMBIIIIEHHO-
CTH. MeTo1bl MUKPOOHOJIOrMYECKOT0 UCCIIEIOBaHMS KOKEBEHHO-MEXOBOTO CBIPBA.
Ackonmsanusi. OCHOBHBIE METOABl 00e33apa’KUBaHUs CHIPbS JKMBOTHOTO IIPOMC-
XOKICHHUSA.

Muxkpo6ronoruueckie MpoIeccs B HABO3E.

4.3 Jlekunu/mabopaTopHOo-NIpaKTHYECKHE 3aHATHS

Tabmnuia 4
CopepxaHue JeKIIHOHHBIX/1a00paTOPHO-TIPAKTHYECKUX 3aHATHH

Nt 1 gazpanne ©opmu- | BuxkomTpob | o0

Gt : : : - e gl pyembie Hoero
i Coki s ; ] PDHO- B
Ni pazgeaa u Tema 1eKnmii/aboparopHo - SRR P s o
HPAKTHYECKHX 3AHATHH HH when

Pazaen 1l O06mas MEKpoOHOJIOrHA

Jexkuun 1,2 Mukpobuonorus u ee | OIIK-1
poIe B HApOIHOM Xo3gicTre. Mop-
(onorust 1 GUIHOIOTHS MHKpPOOP-
T'aHHM3MOB.

I13 Ne 1. 3HakoMCTBO ¢ MUKpOOHO- OIIK-1 Bonpocs! amst
nmorugeckoi nabopaToprer H Tex- OI1poca, TeCTE
Tema 1. Mukpobno- | HUKOH Oe30macHOCTH IIpH paboTe ¢ K Teme 1
JIOTHS H €€ pOTb B MHKPOOHOIOTHYECKUMHU 00BEKTaA- -+
HAPOJIHOM X03sHCcTBe. | MH. ONTHYECKas H UMMEPCHOHHAA
Tema 2. Mopdomnoras | cucteMbl MEKpockoma. Mopdomo-
d GQHU3HOJIOTHS MHK- | THSI MUKPOOPIaHH3MOB.

pPOOpPraHu3MOB. I13 Ne 2. [IpurotoBnenue, Gpuxca- OIIK-1 Bompocer ams
WS ¥ OKpacka InpenapatoB. Muk- orpoca, TECTH
pobuonorugeckue kpacku. [Ipo- K Teme 2 4
CTBIC M CJIOJKHEIE METOIBI OKpAaIIn-
BaHAS MUKpoopranu3mMos (1o ['pa-
My, o [{uns-Hunmsceny)

IT3 Ne 3. CrnokHBIE METOBI OKpa- OIIK-1 Bonpocer ama
IIABAHUS MUKPOOPraHHU3MOB oIpoca, TeCTHI
(oxpacka cnop u kamncyi). Mccne- K TeMe 2 4
IOBaHUE MMOJBHKHOCTH MUKPOOD-
raHU3MOB.

Tema 3. enetuka Jlexnus 3. ['eHeTnKa MHKpoopra- OIlK-1 1
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T Al b
N u HasBaune DA | I ROIRORC e
e 2 _ : , pyembie HOTO
TeKIHHH/ T OpHO- B
Ne paszesa B TemMa JeKnuit/1adopaTopHo . wosueTeR- | MepoapuaTHS 0
OPAKTHICCKHX 3aHATHH YU fagiil
MHKPOOPraHW3MOB. HH3MOB
Tema 4.Bnugnue OIIK-1
5 Jeknua 4. Bnusaue daxTopos
(haKTOpOB BHELIHEH =
BHEITHEH cpensl Ha MHKpoOopra- 2
cpensl Ha MHKpooOpra-
HU3MEI
HU3MEL
Jleknus S. DKOJIOrHs MUKpOOpra- OIlK- 1
Tema S.9kono0rus
HU3MOB. MuKpo@opa no4yssl, BO3- OIlK-1 2
MHKPOOPTaHU3MOB.
IyXa, BOJEL, TeNa )KUBOTHBIX.
Mukpoduiopa o4REl,
OIIK-1 Bompocer jyist
BO31yXa, Bomsl, Tena | II3 Ne 4 Muxpodnopa moussl,
0IIpOCa, TECTEI 2
YKMBOTHBIX. BO3/1yXa, BOJbL, T€Jd }XHBOTHBIX.
K TEME 5
Jlexuus 6. [IpeBpamenue MAKpO- OIIK-1 Bomnpocs! mns
Tema 6. [TpeBpamienue | OpraHu3MaMHu COCMHEHUH yriie- oIpoca, TECTHI 0
MHKPOOPraHU3MaMK poza, azota, dochopa, cepa, Keme- K TeMe 6
COeMHEHUH yriepo- | 3a.
Ja. IT13 Ne S. [IutaTencHBIE CPEBI UL OIIK-1 Bonpocer juis
Tema 7. IpeBpanienne | KyJIbTHBHPOBAHUSA MUKPOOPraHH3- 0IIpoca, TECTHI
MHUKPOOPraHU3MaMH MOB. [IpHrOTOBJIEHHE OCHOBHEIX K TeMe 7 2
COSIUHEHHH a30Ta. IUTATENBHEIX cpell, TexHuKa noce-
Tema 8. [Ipeppare- Ba.
HHE MUKPOOpraHH3- M3 Ne 6. Kynerypansusie cBoii- | OIIK-1, | Bompocsr ms
MaM¥ COeIHHeHH crBa MEHKpoopranu3moB. Hcememo- | OIIK-2 | ompoca, TeCTI
docdopa, cepa, kene- | BaHHE KyJIbTypallbHBIX CBOHCTB Ha K Teme 8 2
3a. KHUIKAX, TOMYKUIHBIX M IUIOTHBIX
MUTATENBHBIX Cpefiax.
I13 Ne7. MeTob! cTepHIH3aHU OIIK-1, | Bompocs! ms 2
(busuveckue, XuMUUECKUE U OHO- OIIK-2 | ompoca, TECTHI
JIOTHYECKHE). K Teme 8
I3 Ne8. Meroner Beimenenus gu- | OIIK-1, | Bompocsr mms 2
croif  OakrtepmanbHoit KyneTypsl | OIIK-2 | ompoca, TecTsl
MHKPOOPTraHu3MOB (B a3poOHBIX H K TeMe 8
aHa’pOOHBIX YCIOBHAX).
I13 Ne9. buoxumudeckne cBOHCTBA OIIK-1, | Bompocs! mis
MHKPOOPTraHM3MOB (CaxapoauTHye- OIIK-2 | ompoca, TECTHI 5
CKHE, TPOTSOTUTHYESCKHIE, TEMOJIH- K Teme 8
TUYECKHE).
Tema 9. Autubuorn- | Jlekuns 7. Autubuotuxu. Ux mpo- | OIIK-1,
Kd. VIX mpoayueHTel. | AyueHTsl. OrpaHHYeHHs HX IIpH- OIIK-2
[IpobuoTukw, mpe- MEHEHHS B KOPMJIEHUH YKUBOTHBIX). 2
OMOTUKH K TIpeMHKCHL. | [IpoOuoTHKH, NpeGHOTHKY U ITpe-
MHKCHIL.
I13 Ne 10. Aatubuoruku, 3uavenue | OIIK-1, | Bompocs! mms
aHTHOMOTHKOB B YKHBOTHOBOJCTBE. OIIK-2 | ompoca, TeCTH 2
MerTopne! onpeneneHus aHTHOHOTH- K Teme 9
KOPE3HCTEHTOCTH OakTepuid.
Pazgen 2 «Mudexnna. Hadexknnonnbie 601e3HH KHBOTHRIX, MHK03bl H MHKOTOKCHKO3BI»
Dyt HLAME DR Jlekuns 8. OcHOBEHI yuenus 06 UH CIlle-1,
yaeHHs 00 HHPEKIUH. ) e OIIK-2 2

Wudexnmnonnas 6o-

dexmym.




Ne B HazBaHHe @opmi- | BRXKOHTPOAR- |y,
Ne pasxena mveMa | Jexunii/raGoparopHo- Db mpﬂ:’]‘;’";mm B0
HPAKTHIECKHX 3aHATHH - Vi
JIE3Hb.
Tema 11. Mukpoop- | Jlexuus 10. MukpoopraHu3Mel - OIIK-1,
raHu3MEI - BO30yIu- B030ymuTenu 6aKTepHalbHBIX HH- OITK-2 6
TeqH OaKTepHATLHEIX | GEKIHOHHBIX O0Ie3HEN JKHUBOTHBIX.
UH(DEKIIHOHHEIX 00- IT3 Ne 11. JIaGopaTopHas auarHo- OIIK-1,
JIE3HEH KHBOTHBIX. CTHKA CTaHIOKOKKO30B , CTPEMNTO- OIIK-2 | Bompocs! mist 2
KOKKO30B. OIpoca, TECTHI
I13 Ne 12. JIaGopaTopHas quarso- OIIK-1, K Teme 11 5
cTHka TyOepkyne3a u poxu cBuHei. | OIIK-2
I13 Ne 13. JlabopaTtopHas auarHo- OIIK-1,
2
CTHKa JHMCTEPHO3a M Opyleenesa. OIIK-2
IT3 Ne 14, JIaGopaTtopHas MarHo- OIIK-1,
CTHKA KONMUOAKTEPHO30B U Callb- OI1K-2 2
MOHEIUIE30B
Tema 12. Mukpoop- | Jleknus 11. Mukpooprasu3ms! - OIIK-1,
TaHWU3MEI - BO30yau- BO30yuTeNM OalMIUIAPHEIX U KIIO- OIIK-2
Tenu auW/UIAPHBIX H | CTPHAMAIBHBIX (CIIOpoobpa3yro- 2
KJIIOCTPUIHATEHBIX MHX) HHPEKIMOHHBIX Oone3Hel
(copoofpa3yromux) | JKHBOTHBIX
UH(EKIHIOHHBIX 60- I13 NelS. JlaGoparopHas JiHarto- OIIK-1, | Bompocs nis
Je3HEH KHUBOTHEIX. CTHKa CUOMPCKOH A3BBI U CTONOHSA- OIIK-2 | ompoca, TeCTHI | 2
Ka. K Teme 12
I13 Nel6. JlaboparopHas guarso- OIIK-1, ?
cTuka OoTynmM3Ma. OIIK-2
I13 Nel7. JlabopaTopHas quarHo- OK-7,
CTHKAa 3MKapa, 3JI0Ka4ECTBEHHOTO TIK-1, 2
OTeKa, BHOPHO3a M JIENTOCIHPO3a. ITK-2
Jlekuns 12-13. MukpoopraHu3Mel OIIK-1,
Tema 13. Mukpoop- | — BO30yAMTENH MHKO30B, MHKOTOK=- OIIK-2 4
raHu3Mel — BO30yM- | CMKO30B JKHMBOTHBIX.
TeNTX MHK030B, MHKO- | II3 Ne 18. JIabopaTopHas nuarso- OIIK-1, 2
TOKCHKO30B JKHBOT- CTHKA KaHIHJIOMHKO30B. OI1K-2 Bonpocs! ans
HBIX. I13 Ne 19. JlabopaTtopHas qUarH€o- OIIK-1, | ompoca, TECTEI
CTHKa IEPMaTOMHUKO30B (TpuxodHu- OIIK-2 K Teme 13 1
THU U MHKPOCIIOPHH).
113 Ne 20. JIabopaTopHast JHarHo- OIIK-1,
CTHKA KOPMOBBIX MHKOTOKCHUKO30B, OIIK-2
BBI3BIBAEMBIX TpHOaMH U3 POIOB I
Fusarium, Aspergillus, Stachy-
bothrys wn Penicillium
Paznen LI, OcHoBBI cesIbCKOX03SHCTBEHHOH MHKPOOHOJIOTHH
Tema 14, Mukpobuo- | Jlekuus 14. Mukpobuo0rus OIIK-1, {
JIOTHUsI KOPMOB. KOpPMOB OI1K-2
I13 Ne21. CanurapHo- MUKpOOHO- OIIK-1, | Bompocs! mis
JIOTHYIECKOE HUCCIE0BAHHE KOPMOB OIIK-2 | ompoca, TECTHI 2
(ceHa, cuiioca, CeHaxa). K Teme 14
Tema 15, Mukpobuo- | Jleknus 15. Mukpobronorus Mo- OIIK-1, 2
JIOTHS MOJIOKa H MO- | JIOKA ¥ MOJIOYHBIX IIPOJIYKTOB. OITK-2
JIOYHEIX IPOIYKTOB. 113 Ne 22 . CanutapHo- MUKpOOHO- OITK-1, | Bompocs! pist 2
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Ne B HazBAHHE Gopma- Bna'koutposib- B
Nt pasaeaa i Tema Jexkuui/raboparopHo- VRS, ik BO
KOMIIETeH- | MeponpHATHS
IPAKTHYIECKHX 3aHATHIH - qasen
JIOTHYECKOE HCCIIEIOBAHHE CHIPOTO OITK-2 onpoca, TECTHI
Y IUTHEBOTO MOJIOKA. K Teme 15
Tema 16. Mukpobuo- | Jleknus 16 Mukpobuonorus msaca | OIIK-1,
JIOTHSI MfCA M MACO- | M MSCHBIX IPOAYKTOB, stunl U sud- | OITK-2
TIPOIYKTOB, HOHM mpoxyknuu. Mukpodiaopa xo- 3
Tema 17. Mukpobuo- | JK€BEHHO-MEXOBOI'O CBIpES H HaBO-
JIOTHSL AW U SUYHOM | 3a.
IIPOAYKIHH. I3 Ne23. Canmurapro- Mukpotuo- | OIIK-1, | Bonpocs ms
Tema 18. Mukpoduo- | moruueckoe uccaemoBanme Msca H | OIIK-2 | ompoca, TecTs
pa KO)KeBeHHO- MSCONPOAYKTOB, SIMII M SHYHBIX K Teme 16
MEXOBOTO CHIPbS H MPOTYKTOB.
HaBO3a.

4.4 IlepeyeHb BONPOCOB AJIA CAMOCTONATE/IbHOIO
H3y4YeHUsl IHCHUIIHHBI «BeTepnHapHas MHKPOOHOJIOTHS H MHKOJIOTHS»

Tabmuna 5

Ne pasnmena v TeMbl

[Iepeqema paccMaTPHBACMBIX BOTPOCOB 171 CAaMOCTOATCIIRHOIO
H3VHCHHA

Paznei 1 «O6man Mmukpo6noaoris.

1 Tema 6. IlpeBpa-
MHKpoOpra-
HU3MaMH COEIMHEHHH

LIEHHE

yriepoja

CrnmproBoe Gposkenue. McxoaHble ¥ KOHe4HBIE MPOXyKThl. Mc-
TNOMB30BAHME JPONOKSH U1 MPOM3BOJCTBA CIMPTOB, B Xyeborexap-
HOM TPOH3BOACTRE, VIS APOMIKEBAHHA KOPMOB. YCIIOBHA OpOsKEHHA.
Monounokucioe Opokenue. [lomyuenne MONOYHON KHMCIOTBI, JTH3H-
HAa; WCTIONB30BAHME 3THX BEILIECTB U1 KOHCEPBHPOBAHHA OBOLIEH,
KOPMOB, U1 M3rOTOBNIEHUS alMaoduInHa, kedupa, KyMbica, IPOCTO-
KBALIK H Jp.

I[TponmoroBokucnoe Gpoxenue. Pacnpoctpanenue. Mexonnere,
KOHEYHBIE IIPOAYKTEHI, BO30ymutenn. Ycnosus Oposkenus. HMcrons-
30BaHME I NOITYYeHHs ChIPOB, BUTAMHHOB, MacIqaHOKHCIOE H alle-
tobyTwioBoe  Oposkenusa.  Ortkpeitwe  JL.Ilactepa, paborta
C.H.Bunorpazckoro. Pons B npupoae, KOPMOINpPOH3BOACTBE. AHA3-
pobHOE paspyleHHe KIeT4aTKH (LeTIoNo3Hoe OposkeHHe).

Tpespawjenue yenesodos 8 aapobHBIX YC108UAX. Y KCYCHOKHC-
noe Oposxenue. OOpa3zoBaHHEe YKCYCHOH KHCIOTBI IPH OKHCIIEHHH
STUIIOBOTO CIHMpTa. PacrpocTpaHeHWe, HCXOJHBIE, KOHEYHBIE Ipo-

nyktel (OITK-1, OTIK-2).

Bbposkenue uemmonossl. AspobHoe okucieHHe KneTdaTkd. Pac-
npocTpaHeHHe. McXoOHble, KOHEUHBIE MPOOYKTEL 3HA4YEHHE 3TOTO
npolecca B IPUPOJIE, CebCKOM Xo3sicTBe. OKMcIeHHe MUKpOOpra-
HM3MaMH JKHPOB, OpraHMYeCKHX KHCIIOT, yriaeBoaoponos. [Ipaxtu-
YeCKOe MCIONb30BaHHE MHKPOOPTaHH3MOB [T MoJTydeHus Oeska U3
OTXOIOB pacTEHHEBOACTBA, JKMBOTHOBOJCTBA, NPHPOAHOrO rasa.
MukpoOHONOrHyeckie OCHOBBI 3aIHUTHl OKpPY:KalomeH cpenbl oT

sarpsznenuii ( OITK-1, OIIK-2).

2 Tema 7. Ilpespa-
MHKpoopra-
HH3MaMH COBHHHEHHﬁ

LIEHHE

asoTa

AvmMoHM(HKALMA (THHEHHE) a30TCOMAEPIKAIIMX OPraHHYeCcKHX
coenuHenui. BosGymnurenu mnpouecca, WX Mopdonoruyeckue, Q-
3HONIOTHYECKWe CBOWHcTBA. McXONHBIE BelleCTBA M KOHEYHBIE TIPO-
OYKTbI B a3p0OHBIX, aHA3POOHBIX yCI0BHAX. BiusHue TeMnepaTypsl,
BIIaXKHOCTH, pH cpempbl Ha TeueHHe Ipolecca, CrocoObl ero peryiu-
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Neni/

Ne pasnena v Tembl

[lepeness paccMaTPHBARMBIX BOHPOCOR JUTA CAMOCTOSTEILHOTO
M3YIEHHS

poBaHMs. 3HaUEHHE [IPOLIECCAa B HAPOJHOM X034HCTBe, NMPUPOLIE, IIPH
XpaHEeHHH HaBO3a.

Hutpudukaums. Paboret C.H.Bunorpanckoro. BozGynutenu
TNpoliecca, HCXOHbIe, KOHeYHbIe NMPOAYKTl. BiusHue ycnosuil cpe-
OBl Ha TIPOLecC HUTPH(DHKAINH.

IIpsmas, KkocBeHHas JeHHTpH(uUKaUMiA. MHUKPOOpPraHH3MEI,
y9acTBYIOLIHE B TIPOIIECCE; YCIOBHA MX KH3HENEATENBHOCTH. 3Ha-
YeHHE ¥ METO/IbI PEryTMPOBAHHA a3pallii HHTHOHTOPaMH.

Aszorpukcamms. CroOoaHOKUBYIIME aspo0HBIE, aHa’pOOHEIE
azorduxcatopel. Cumbuoruueckas ¢ukcauusa aszora. [lomyuenue
BBICOKOOE/IKOBBIX KOPMOB IPH MCIONb30BAHMH a30THHKCATOPOB.
Baxtepuanbhbie ynobpenus, ux snayenue (OITK-1, OTIK-2).

Pazpen 2. «Mudexnusa. Uadexnnonnrie 60,1€3HA JKABOTHRIX»

3 Tema 12. Muk- | Bosbynurenn crniopoobpasyromux OariiIspHEIX H KIOCTPHIHANb-
poopraHu3Mel - Bo30y- | HbIX MHGekuuit: cHOHpPCKOH A3BBI, SMKapa, cTo/OHsAKa, GoTyIHM3Ma,
auTenyu GalMUIspHBIX | 3I0Ka4ecTBEHHOro oteka. Mopdonorus, ¢usHonorus Bo3OymnTe-
H  KIOCTPUIAMAIBHBIX | JieH, KyJbTHBHPOBAHHE, TNATOTEHHOCTh, YCTOWYHMBOCTB, METOJBI
(ciopoobpasyionmx) MHUKPOOHOIOTHYECKOH, HMMYHOJIOTHYECKOH THATHOCTUKY U IIPOQH-
vHpekMOHHBIX  60- | maxtukm (OITK-1, OTIK-2).

JIC3HEH XXUBOTHBIX

Tema 13. Muxk- | Bo3byauren MHKO30B, MUKOTOKCHKO30B: TPUXOGHUTHH, MHKPOCIIO-

pOOpraHM3MBl — BO3- | PHH, (paByca (TmapiuH), (y3apOHTOKCHKO3BI, a(IaTOKCHKO3BI, OXpa-

OyaWTend  MMKO30B, | TOKCHKO3bI, TMEHHLMIJIOTOKCHKO3bI, CTAXMOOTPHOTOKCUKO3BI U IP.

MHKOTOKCHKO30B U | Mopdonorus, usnonorus po3Oyaurenei, Ky IbTUBHPOBaHUE, 1aTO-

JKMUBOTHBIX TeHHOCTh, YCTOMYHBOCTB, METOABl MHKOIOrHYecKOH, MHUKpoOHoIo-
T'MY€CKOH, TOKCHKOJIOTHYECKOH, MMMYHOIOTHYECKOH IMarHOCTHKY K
npodunakriky (OTIK-1, OITK-2).

Pazpgen 3 «OcHOBBI Ce/IbCKOX035HCTBEHHOH MHKPOOHOIOrHEY

4 Tema 15. Muk- Mukpodnopa BeiMeHu. J[HHaMKKa MHKPOOHOIOTHIECKHX ITPO-
po6HONOrHA MONOKa M | LECCOB MPH XpaHeHHH MosoKa. Da3bl pa3BUTHA MHKPOOPraHHU3MOB B
MOJIOYHBIX TIPOAYKTOB | Momnoke. [Topoku Monoka MHKpoOHOro mpoucxoxneHus. Bo3byau-

Tenu uHGEKIMOHHOH Go/e3HH, nepegasaeMble yepes Monoko. Cro-
co0bl KOHCEPBHPOBAHMS MOJIOKA: OXJIAXKICHHWS, 3aMOpa’kKMBaHMHE,
nacTepu3alMs, CTePWIM3allMs, BBICYIIMBAHWE, 3acaxapuBaHue. Pe-
’KMMBI 00€3BpeKMBAHUA MOMOKA OT MHKPOQIIOPEI.

Mukpodiopa KHCIOMOJOYHBIX MPOAYKTOB - MPOCTOKBALIH
0OBIKHOBEHHOM, MEUHHKOBCKOH, HKHOH pSUKEHKH, alHAO(UIBHOMH.
[TpoaykTel cMelanHoOro GpoykeHus - kedup, KyMbic. Mukpobuomo-
TUsl Macia, CbIpoB. MHKpPOOHONOrHYECKHH KOHTPOINb MPOM3BOJCTBA
kucnomonounbix npoaykros (OITK-1, OITK-2).

5 Tema 16. Mukpobuo- | Bosbyaurenn mopuu msca u MACONpoaykToB. Mukpobuomorude-

JIOTHA Mfca W MACHBIX
MPOYKTOB

CKO€ HCCIIeIOBaHNE CBEKEr0 Msica

Bosbynurenu mopud Msca M MACOMpoAyKToB. MukpoGuonoruye-
CKOe, MMKOJIOIHYeCcKOe HUCClIeIOBAHHE OXJIAXIEHHOr0, MOPOKEHO-
ro, conenoro msca u pacconos (OIIK-1, OIIK-2).

Tema 17. Muxk-
podiopa sHIl H AWY-
HOH MpOIyKLHH

®dakTopel, 00ycnaBIHBaOIIMe CTEPUIBHOCTE CBEYKECHECEHHOTO
sina. McToYHHKH MUKPOQIIOPE! SHLL, SMYHOTO MOPOLIKA H MEJlaHkKa.
YcnoBus pa3sBUTHA MHKPOOPraHHM3MOB B AMHIIE M SMYHBIX MPOJYKTax
B npoLecce XpaHeHWs. BuUabl nopuu AMYHBIX NPOAYKTOB. BruaHue
CAHWTAPHO-TMrMEHHYECKUX YCIOBHH Ha pa3sBUTHE MHMKpPOOpPraHH3-
MOB B SHIE U SMYHBIX MPOAYKTAX NPH XONOAWILHOM XpaHeHHH. Ca-
HUTAPHO-MUKPOOUONIOrHYECKHe HCCIEIOBaHKHA fAWL, MejaHKka H
SUYHOTO MOpoLIKa. MeToInKa 1 OLIEHKa Pe3y/IbTATOB HCCIIEIOBAHHS
MLl KaK BO3MO)KHBIX HCTOYHMKOB BO3OyaWTened MHQEKUMH H TOK-

cuxoundeximii (OITK-1, OITK-2).
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5. OG6pa3oBaTe/bHbIE TeXHOJOTHH

Tabmuma 6
IIpaMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTe/IbHBIX TEXHOJMOIHH
e HanmenoBaHHE HCIO0/IL3YE€MbIX AKTHB-
m;u Tema u opma 3aHaTHS HbIX H HHTEPAKTHBHBIX oﬁgaaoﬁamﬂh-
HBIX TEXHOJIOIHH

1. | MuxpoOuonorus u ee pojib B HApOIHOM JI Jlexuus-BU3yanu3anus ¢ UCIIONB30BAHHEM
XO35UCTBE. IIpE3eHTAlNH
Mopdonorus u busnonorus mukpoopra- | [13 | Mactep-knace va [13 1. Mopdonorus
HU3MOB. MHUKPOOPTraHH3MOB.

2. | Oxonorus MEKpOOpraHu3MoB. MHKpoO- J JleK1Ms-BU3yaTu3ays ¢ HCIIONb30BaHHEM
dutopa MOYBEL, BO3/yXa, BOJBL, TEA JKHU- IIPe3eHTallx
BOTHEIX.

3. | Meroxe! BeIOenenns gucToi OakTepuans- | [13 | MacTtep xiiace 1o BELAEICHUIO YHCTOH Oak-
HOHU KyJbTYPbl MHKPOOPraHHW3MOB (B TEPHATBHOM KyJIbTYpHI
a3poOHEIX U aHa3pOOHBIX YCIOBHSX).

4. | Aatubuotuku. Ux mpomynentel. Orpanu- | JI Jlexuus-BU3yaTM3aIdsl ¢ HCIIOIB30BAHHEM
YeHHs] MX MPUMEHEHHs B KOPMJICHHH JKH- [IPe3eHTALMH
BOTHBIX). [IpoOuoTHKH, TpeOHOTHKH 1
IIPEMHUKCHI.

5. | Autubuotuky. 3HadeHue aHTHOMOTHKOB B | [13 | Mactep-kinacc mo MeToaM Onpee/IeHus
JKUBOTHOBOJCTBE. MeTOIEI Onpe/ieNIeHHs aHTHOHOTHOOPE3UCTEHTHOCTH OaKTEpHH
aHTHOHOTHKOPE3UCTEHTOCTH OakTepui.

6 OcHoBBI YyeHHs 00 HHEKIIHH. JI Jlexnus-BU3yaTH3aNS C HCIIONIB30BAHHEM

IPE3CHTAalUU

7 Mukpoopranusmsl - Bo30ynutenu 6akre- | JI JlekuusA-BA3yAJIH3a1MS ¢ UCTIONE30BAHHEM
pHATBHBIX HHOEKIIHOHHEIX O0Ie3Hen Ku- IIpe3eHTallN
BOTHBIX.

8 | JlaGoparopras muarHoctuka cradmiokok- | [I3 | Macrep-kinace no nabopaTopHO# Avarto-
KO30B , CTPEITOKOKKO30B. cTHKe BO30yauTenel cTagHIOKOKKO30E ,

CTPENTOKOKKO30B.

9 Muxpoopranu3Mel - Bo3dyautenu 6auun- | JI Jlexuusa-BH3yaIH3aLIAs C MUCTIONIB30BAHHEM
JSIPHBIX ¥ KJIOCTPHIHATBHEIX (criopoobpa- TIpe3eHTaluH
3YIOIIHX) HHOEKIHOHHBIX O0NIe3HeH Hu-

BOTHBIX

10 | JJabopaTopHas nuarHOCTHKa CHOMPCKOMH [13 | Macrep-knacc 1o rabopaTopHoO# JrarHo-
SI3BBI M CTONOHSIKA. cTHKe BO30yauTens CHOMPCKOH S3BEL

11. | Mukpo6uonoras MoaoKa ¥ MOJIOYHBIX I13 | Macrep-Kiacc 110 OIpeelIeHHI0 MHKpPO-
IIPOIYKTORB. GHONIOTHYECKHX NIOKa3aTenel MoIoKa H

MOJIOYHBIX IIPOAYKTOB

6. Ouenoynbie cpeAcTBa A TeKYLIero KOHTPOJIA
ycHneBaeMOCTH, IPOMEKYTOYHOH aTTecTAllHHU 110 HTOram
OCBOEHHS THCIHIIHHBI

6.1 OueHouHble CpeCcTBA TEKyero KOHTPOJIs yCIIeBAeMOCTH H

c¢hopMHPOBAHHOCTH KOMIIeTeHIHHA
Pazgen 1 «O6mas mukpobuosorusa. CocTouT u3 9 tem.
Tema 1. Mukpo0OH0JIOTHA U €€ POJIb B HAPOJAHOM X035l CTBE
Bonpocs! aas onpoca:
1. TlpenMeT MHEKPOOHONIOTHH, €6 MECTO W POJb B CHCTeMe (QyHIaMEHTaIbHBIX HAyK; 3alaud H
[IEPCIIEKTHUBEI PA3BUTHS KaK IPUKJIATHOM HAyKH B CEIbCKOXO3AHCTBEHHOM NIPOM3BOCTBE, IOy~
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YEHUH ITPOJYKTOR OMOTEXHONOTHH, OXPaHe OKPYKAOMIEN Cpe/ibl U IpyruX o0NacTIX HapOIHOTO
X03aHcTBa.

2. Obmas | crelyanbias MEKpoOHONorus: MeIHIIMHCKas, BeTepUHAPHAs, CeIbCKOX03AHCTREH-
Has, 300MHKEHEepHAd, TeXHHIECKas, KocMudeckas., Orpacnu MHKpoOHOTOrHy: 6aKTepHOIOTHA,
CEPOITOTHS, UMMYHQIOTHS, MHKOIOTHS, BUPYCONIOTHS U JIp.

3. VcTopHS OTKPBITH MHKPOOPTAHHW3MOB, ONMUCATSIbHBIA epuo] MUkpobronoruu: A. JleseH-
ryk, M.M.Tepexorckuit, J[.C.Camoiinosuu. Qusnomorugecknit nepuosx MukpoSuonores. Ponn
JI.ITacTepa B CcTaHORNEHHH, PA3BUTHH MEKPOOMONOTHY, OpraHH3aliuy IKOJIBL MUKPOOHONOTOB.
4. 3nauenue pabor P.Koxa, LU, Meunuxosa, H.®. INamaines, JI.A. Tapacesuda, JI.C. llenkos-
ckoro, C.H. Bunorpaackoro, B.JI. OMensuckoro, H.A. Muxuna, C.H. Koponega, A.®. Bolitke-
euua, B.H. [anoumukora, H.JI. Hepycamumckoro, H.A. Kpacunpaukora, E.-H. Munrycruna,
B.T. EmMnesa u apyrux xopudees B pa3BUTHH HayKH, HAPOIHOTO X03SHCTRA, 3ApaBOOXPAHEHHUS.
Tema 2. Mopdosorns v GpH3H0JIOTHI MHKPOOPTAaHH3MORB

Bonpock: 1as onpoca:

1. Mopdonoris MEKpOOPraHu3MOB, OCHOBEl CHCTEMATHKH, KMacCHbHUKAILINH, METOIBl HCCIEN0-
BAHMS,

2, DyKapuOTHIECKHE MHKPOOPraHU3MBL BOAOPOCTH, NpocTelinmie, rpudsl. OCHOBHEIE TPH3HAKH
KJIaccoB rpuboR - 3uro-, acko-, Aelitepo-, SasumuoMuueToB. Mx pons B npupoje u HapoJHOM
xo3sficTBe. bakTepHo-, MHKO-, akTHHO]ATH.

3. CoBpeMeHHBIE METOMBl M3YHEHHs! U MCCIIEIOBAHMS CTPYKTYPHI MHKPOOOR pa3HBIX CHCTEMa-
THYECKHX TPy,

4. DuU3HOIOTHI MHKPOOPraHu3mMoB. PepMeHTEl MUKPOOPraHU3MOB, HX OHONOIMYecKas POk,
MeXaHMU3M JeHCTBHS, XHMHUYECKasd IPUPOIA, KIacCHDHKAIIUA, JK30- H SHIO(EPMEHTEI, JIOKAIH-
3anpsa B KieTke. KoHCTHTYTHBHEIE B HHAynHOensHEIe GepMenTsl. O0nacts npuMeHeHus dep-
MEHTOB B HapoJHOM XO3S5HCTRE.

5. XeMOJMTO- ¥ XeMOOPraHoTpodgbl. MCTOYHHKH SHEPTHH B IPHpOa YCBOIEMOTO BEHIECTBA.
CanpoduTel, KOMMEHCAJIBI, [Tapa3HThl, AHa- B KaraboausM. X 3HadeHue ¥ B3aWMOCBI3b ¥ pas-
HEIX MHEKPOOPTAaHU3MOB (aBTOTpodoB U rerepotpodoB). DHepreTHdeckuil o0MeH ¥y MHKPOOpPTa-
HU3MOB. Bpokende kak cocod Moayyelud SHeprud B anadpoOHLIX YeIoBHaX. AHaspobHoe Ibl-
xague. XHMHU3M aHa3poOHOTO IBIXaHUS ¢ HCIOIB30BAHMEM COSTUHEHHH KHCIOPO/Ia.

6. Poct, pazMuoxeHne MEKpooprann3MoB. CrocoObl pasMHOKeHUS: Oecnonoe (OuHapHOE je-
JIeHHE, NIOYKOBaHHE, (PPArMEHTALHS, PEIPOJYKIIAS CIOP, KOHUIHUR), T0ToBOS (KOHBIOTAH, 00-
pazoBaHue 3HA0CIOP). CKOPOCTh PA3MHOKEHUA. YCIIOBHA JJld AKM3HEASATEIBHOCTH H METOJBI
KYJIBTHBHPOBAHHUS B ECTCCTBEHMEIX, 1ab0paTOpHbEIX YCIOBHSX.

7. TlurarenpHbie CPeAbl, NX KlacCcHpUKaus. XapakTep pocTa MEKpOOOB Ha KUAKHX, MIIOTHBIX
nurarensHerx cpeaax. OO0pazopanMe MUKpPOOPraHu3MaMu TOKCHHOB, IIMIMEHTOB, apoMaTHYe-
CKUX BENIECTB, BATAMUHOB K Ap. BHONOTHICCKH aKTUBHEIX COeIUHEHUH.

Tema 3. 'eHeTHKa MHKPOOPraHU3MOB

Bompoce! qiis onpoca:

1. HacnemcTBReHHOCTE MHKPOOPraHu3MoB. OpraHH3alMs FEHETHUECKOrO armapara, BHEXPOMO-
COMHBI€ HACHIECTBEHHOCTH, reHeTHaeckrit ko, pennukanus JHK-muxpoopranusmos.

2. OopMBl H3MEHUYUBOCTH: JEeHOTHITHYECKAs, FeHOTHIYecKas. MyTanun. CIIOHTaHHEIE, MHIY-
IHPOBAHHEIE.

3, Tederrgeckie peKOMOUHAIIN TPOKAPHOT - TPAHCAYKLMA, TpaHChOopManus, KOHBIOTAIIHS,

4, Tennag nmxenepud. Bo3MoxHOCTH, 061aCTH IPUMEHEHHS €€ JIOCTHKEHHUH,

Tema 4. Biaaune paxkTopoB BHeNIHEH cpeabl HA MEKPOOPTaHH3MBI

Bonpocer 14 onpoca:

1. IlpHcnocoBUTeNbHBIE BOIMOKHOCTH MAKPOOOB K BO3AHCTBUIO HEOHATONPUATHLIX YCIOBHH
cpensl. O6pasopanne Karncyl, clIop, SKTYTOBaHHE, KOJOHH3HDYIOIIKE BOPCHHKH, CKOPOCTH
PasMHOMKCHUA | T.1.

2. Brnuguaue yCIOBHE BHENIHEH Cpebl HA XXH3HENEATEILHOCTE MHKPOOPraHu3MOB,

3. IloHsTHE 0 MUKPOSOUUAHOM ¥ MUKPOGOCTaTHYESCKOM BO3IeHCTBHY BHEIIHHX (PAKTOPOR.

4, Tlonstue o aceNTHKE, aHTHCENITHKE M Je3MHDEKInY,
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5. Je#icTRre ¢pH3NTeCKHX (DAKTOPOR Ha MHUKPOOPraHM3MBI: TeMIepaTypa, BIAXKHOCTB, CBET,
OCMOTHUYECKOE JaBAEHHE, VILTPA3BYK, HOHU3IHPYIOLIAS paJuallui, SNEKTPHYECTBO, Jy4HCTad
SHEPTHS, HEBECOMOCTE.

6. YcTOHUMBOCTE K BO3NEHCTBHIO BHEMIHUX (GAKTOPOB CTMOPOBHIX W HECTIOPOBBIX MHKPOOOB.
CpaBHuTepHAs YCTOWYKMBOCTE cl1op y Oauniut u rpubos.

7. XuMudeckue GakTOphl: WENOUH, KHCIOTE], COMM TSKENBIX METANNIOB, KPACHTEIH U ra3ood-
pazHete npoayKThl, pH cpensrl. JeiicTrue Guonorndecknx HakTopoB, METOAB! CTEPAIH3AIHH,

8. XapakTep B3aMMOOTHOWICHMH MEXAy OpraHM3MaMH: cUMOHO3, MYTyalusM, KOMMEHCa-
MW3M, CHHEPIrH3M, aHTATOHM3M, Napa3sWTH3M, XWULOIHHYECTBO. [IpakTHUeckoe HCIONB30BAHHUE
ITHX SIBJICHMH B HapoAHOM xo3siicTBe. (OCHOBRBEI KOHCEPBHPOBAHUS CHIPhS W IPOIYKTOB Ha
npuHurnax fuoza, abuoza, anabKoza 1 HeHoaHabuo3a.

Tema 5. IJxogorus MukpoopranuiMos. Mukpoduopa noyssl, BoAbI, BO3AYXa, TeJa XKHA-
BOTHBIX

Bomnpoce! na onpoca:

1. B3auMoCBsI3p MEKPOOPTaHH3MOB O cpenoi obutanus. JxocucTemsl, brornyeckue, abHoTH-
JEeCKHE KOMIIOHEHTH; UHCIEHHOCTE U pa3sHoo0pa3sie MUKPOOPTraHU3MOB B 3KOCHCTEMAX,

2. BuoneHos ¥ napasdrtoneno3. O0pasoBaHie PEe3UCTCHTHLIX CBOMCTB MHKpoOOB K (dakTopaM
Cpelbl.

3. Mukpodaopa OOYBEH.

4. Muxpodnopa BOJEL

5. CanuTapHele MOKa3aTeMM BOXLI: MHKpOOHOE HHCIO, KOMH-THTP, KONMU-MHIEKC, OHOIOrHde-
cxoe norpednenne kucnopona (BITK), xumuyeckoe norpebnenne kucnopoaa (XI1K).

6. Mukpodgiopa Bo3ayxa.

7. Mukpodiopa Tena KUBOTHBIX.

Tema 6. IIpespamenne MUKPOOPTaHN3MaMH COCAHHEHHH yriepoaa

Bonpocs! 311 onpoca:

1. ®ot0- ¥ BHOCHHTE3 yTiIepoaconepAKanux coemunennit. [loanepxaHue paBHOBECHUs IHOKCHA
YTJIEPOAA B BO3OYXE U PONIb MEKPOOPTaHU3MOB B 3TOM IIPOLECCE.

2. [Tperparicare YITIEBOAOR B aHa3pOoOHEBIX YCIOBHSIX.

3. IpeBpanienre yrieso 0B B aspobHBIX yclIoBHAX. YXcycHokucnoe Opoxenue. ObpasopaHue
YKCYCHOR KHCIIOTHI IIPH OKHCJIEHHH 3THJIOBOTC CNMpTa, PacnpocTpanenHe, UCXOIUELIe, KOHEY-
HBIE IPOAYKTHL.

3. AspobHoe OKHCICHHE KIeTUaTKH. PacnipocTpanenue. MexonHple, KOHEUHBIE IPOIYKTHL. 3Ha-
YeHHE HTOr0 NpoLecca B IPUPOIe, CEIBECKOM X03sIiCTBRe.

4. OxucIeHYNe MUKPOOPTAaHH3MAMH KHUPOB, OPIraHHYECKUX KUCJIOT, YIJIEBOI0PO/IOB.

5. IlpakTHuecKoe HCIOIB30BAHKE MUKPOOPIaHU3MOB AN [ONYHEeHHd Oellka M3 OTXO/IOB pacTe-
HHEBOJICTBA, JXMBOTHOROJCTBA, NPHPOIHOIO Ta3za. MEKpOOHONOTMYECKHME OCHOBBI 3alIMTEI
OKPYKAOIIEH CPElLl OT 3aTPA3HCHHMH.

Tema 7. [Ipespamenne MUKPOOPTraHH3MaMH cOeHHeHHH a30Ta

Bonpocs: j1as onpoca:

[. Amvonuduxauus (THHEHHE) a30TCOlepkallMX OpTraHudecKux coequHeHudl. Bo3byzutenn
nponecca, X Mopdonoruueckue, husnonorundeckue croicrsa. HMexo/msie BeniecTsa H KoHeY-
HBIE TIPOAYKTHL B a3po0HBIX, aHA3POOHEIX ycnoBHaX. BrmusHue Temueparypsl, BnaxHocTH, pH
cpe/jpl Ha TedeHHe IMpolecca, CHoco0bl ero perylnpoBaHtd. 3HaueHHE IIPOLEcca B HapOIHOM
X03s{CTRE, IPUpOJE, IPH XpaHEHUHA HABO3a.

2. Hurpuduxanus. Padoter C.H.Bunorpagckoro. Boz0ynutenu nponecca, HCXOOHBIE, KOHEY-
Hble IPORYKTEL. Banghue yenoeuit cpepl Ha Ipoliece HUTPUPHKALIHH.

3. Tlpsmas, KOCBEHHAA ASHUTpHOHKAIMI. MUKpOOPTaHHU3MEl, yUaCTBYIOIIHE B IIPOIIECCE; YCIO~
BHS HX KU3HEIEATETbHOCTH. 3HAYCHNE W METONE! PEryTHPOBAHAA a3Palil HHIHOHTOPAMH.

4. Asorduxcarus, Crobomoxnasynme aspodisle, anaspodHsle azoTdukcaToprl. CuMOuoTHYE-
ckast pHKcanis a3oTa. [lonyuenue BLICOKOOETKOBEIX KOPMOB IIPH HCIIONBb30RAHNH a30TdHKCA-
TopoB, BakTepuaibable yIOOpeHHd, UX 3HAUCHHE.

Tema 8. [IpeBpanieEHe MHKPOOPTaHN3MaMH coelnHeHni (ocdopa, cepa, xenesa
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Boupocsl xns onpoca:

1. TlpeBpauierne coenuHeHuH (ocdopa. MEKpOOPraBH3Mbl, YHaCTBYKIIHE B OCBOOOMICHAN
pochopHOR KUCIOTE U3 OPraHUYECKHX COSIWHEHUH U B IIEPEBOIE HEPACTBOPUMEIX GochaTos B
PacTBOPUMEIE.

2. llpempamerre coeanaeHni ceprl. O0pazoBande cepOROIOPOIA H3 MUHEPATLHEIX U OpraHH-
YECKHUX CepocoIeprKalinX coeAuHeHnH. MukpoOEl, BLI3BIBAIONIME ATH IIPOLECCHL.

3. BoccTaHOBIEHUE CEPOROAOPOJA B cepy, 00pa3oBaHUE CEPHUCTOH, CEPHOH KUCIOT NMpH yda-
CTHHI MHKPOOPTaHH3MOB.

4. Tlpespauieune coeMHEHAN Xeneza. MuHepamu3auus OpraHHIeCKUX COCTUHEHNH, cojepka-
IIHX JKETe30.

5. OxucieHHe BOCCTAHOBUTEIBHBIX (3aKHCHBIX) M BOCCTAHOBIEGHWE OKMCHBIX COSMHEHHH XKe-
neza. OCHOBHAA XAPAKTSPUCTUKA MUKPOOOB, YHACTRYIONINX B 9THX IIPEBPAIISHHAX.

Tema 9. AuTnonoruxu. Ux npoayuentsl. Mpo6aoruku, npebHOTHKA H NPEMHKCBI
Bonpocoi JJisi onpoca:

1. McTopms OTKPBITHS, PA3BHTHE M HaUPABJIEHHE HUCCIENOBAHHHA aHTHOMOTHKOB. 3HAUEHHE pa-
6ot B.A.Manaccewna, A.lllomoretuoro, JlLIlactepa, WM.M, Meunukora, A.QneMHHra,
3.B.Bakcmana, IT.A. Jlamenkora, b.11. Toxuna, 3.B. EpMonseBol.

2. TpoayteHTs! aHTHOMOTHKOB - TPUOB!, AKTHHOMMLETEL, DAKTePUH, KIETKH, TKAHH JKUBOTHBIX H
pactenni. OcuoBrble anTHOKOTHKA. Mcnonp3oBanye UX B BETSPHHAPUH H CETIBCKOM X034HcTRe,
3. OrpanwngeHHe B IpHMEHEHUH jTe4eOHBIX aHTHOHOTHKOB JUIS KOPMOBBIX LIEJIEH K 3allUThL pac-
TEHHH.

4. TlpoSmotuky u npebuoTuku. VX pone H 3HaYeHVE B KHBOTHOBO/ICTEBE, MUKPOOPraHU3MLL —
npobuontsl. [Ipemukcrl. [lpuMenerne IpeMRKCOB B KHBOTHOBOICTBE.

Pazgea 2. «Madexnua. Hadexnnonnpie 60.1e3HH JKHBOTHLIX»

Tema 10, OcHoBBI yaeHHH 00 HHpeKIUH

Bonpoce! 1,18 onpoca:

1. Onpenenetue MOHATHA: HHpEKIUS, HHGEKIMOHRHEIH Tponece, BHbeKUHoHHAsA Oone3ns, Pors
MAKPOOPTAHN3MOB B BOSHUKHOBCHHWH U PA3BUTHH HHQEKITHH.

2. Tponwusm MukpooprandzmoBb. [laTorennocts. BupytentHocTs. ETUHAIE ee H3MepeHws.

3. duszpueckui, xuMudeckni, buonoruyeckuit Gakropbl ycHIeHus, ocnableHus BHPYIEHTHO-
CTH.

4. TOKCMISHHOCTD, UHBA3UBHOCTE. [1yTH ¥ CIIOCO0B!I BOSHUKHOBEH NS, pACIIpEIENEH R | JIOKATH-
3AITHK TaTOT€HHBIX MUKPOOPTAHU3MOB B MAKPOOPranU3Me.

5. Posip MakpoopragusMa H YCAOBHH BHELIHEH Cpejibl B BO3HUKHOBEHHUH W PA3BUTHM MHQEKIH-
OHHOTO mponecca. JunamMnuka HHPEKIHOHHOTO MIPOIEccd.

Tema 11. Mukpooprasu3ms! - Bo30YAHTe M GakTepHAILHBIX Oosle3Hel KHBOTHBIX
Bonpocs! ans onpoca:

1. Bo3Oyautenn ¢TpenTOKOKKO20B, cTadhmmokoxkko3oB, TyOepkynesa, Opylennesa, poXH CBH-
Heit, macTepeniesa, reModunesa, SIIEPUXHO30B, CANEMOHEIIE30B, THCTEPHO3A, JIENTOCIHPO34,
BuOpHO3a, cafla, MEMTMOHI03a, IPIHXHO34.

2. Mopdonorus, duznonorus po26yauTenei, KyIsTHBHPOBaHHE, IaTOIEHHOCTh, YCTOHYHBOCTD,
METOIEI MHKPOOHOIOTHYECKOR, HMMYHONOIHISCKOH THATHOCTHKH W IPOGHIAKTHKH.

Tema 12. MEkpoopranusMsel - Bo30yaAHTeNH GalH/UIAPHBIX H KJOCTPHAHAIBLHBLIX (CIopo-
ofpa3ylinux) HHpeKIHMOHHBIX 00JIE3HEH KHBOTHLIX

Bonpocs 111 onpoca:

1. Bos6yaurenn cropoobpa3yionmx SannupHEIX 1 KIOCTPHIHATBHEIX MH(eKImi: cAOHpeKol
A3BBL, 3MKapa, cronduska, boTynu3sMa, 3M0Ka9eCTBEHHOTO OTEKA.

2. Mopdoaorus, dhusnororus Boz0yauTeneH, Ky I5TUBUPOBAHKE, TATONEHHOCTD, YCTOWIHBOCTD,
MeTOAB MUKPOOHOTOrHISCKOH, HMMYHOTIOTHIESCKOH THATHOCTHKH H IPO(HIIAKTHKH.

Tema 13. Mukpoopranadmsl — B030yIHTe/IH MHK030B, MEKOTOKCHKO30B H JKMBOTHBLIX
Bonpocsr a9 onpoca:

1. Bo30yauTenn MHKO30B, MHKOTOKCHKO30B: TPUXObUTHH, MUKPOCIIOPHH, (haByca (Hapiun),
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Gv3apOATOKCUKO3b], aduIaTOKCHKO3Bl, OXPATOKCHUKO3BI, IEHHIMJUIOTOKCHKO3EL, CTaxuOOTpHO-
TOKCHUKO3BI U Ap.

2. Mopdonorus, buswosorus Bo30yquTeneH, KyJIbTHBUPOBAHHE, IATOTEHHOCTE, YCTOHYHBOCTE,
METOQBT MHKOMOTHUECKOH, MUKPOOMONOTHYECKOH, TOKCHKOTOTHYISCKON, MMMYHOIOTHUYECKOR
JHATHOCTHKY M TPOHIAKTHKH,

Paznen 3 «OcHOBBI CeJILCKOX03AHCTREHHOH MHKPOOHOIOTHID?

Tema 14, Mukpoduoaorns KopMoB

Bonpocer ass onpoca:

1. buoTexHuueckyue METOAb! IPUTOTOBICHUS H XPAHEHHS PACTHTENBHBIX KOPMOB.

2. DnudurHas MEKPOQIIOpa pacTeHHH, e¢ KaYCCTBEHHBIH COCTAB MO PU3HONOTHYECKHM IpyIIaM:
a) MOIOUHOKUCION, 6) THUROCTHON, B) MACITHOKHCIOHN, T) IpROHOM.

3. MukpoSuonorddeckue NpoLecchl TTPH [FPUTOTORIEHHH  CeHA, CHIIOCA, ceHaxka. lloBeImienne
TIUTATSIBHOCTH KOpMa CIIOCOO0M IPOA KESBAHH.

4. KoHTpOIb Hajl pOCTOM H pasMHOKEHHEM Apoxaed, MukpoOHEIH GeloK - OCHOBHOE CHIPEE B
duoTexHoNoTHM HenKa.

5. MuUKpPOOPraHH3Mbl, HCHIONB3YEMBIE B OMOCHHTE3e Helika.

6. 3navenue OMOTEXHONOIHH B II0yYEeHHH AMHHOKHCIOT, (PEPMEHTOR, BHTAMHHOB.

Tema 15. MukpoOHoI0rug MOJI0OKA H MOJIOYHLIX NPOAYKTOR

Boupocsb! a1 ornpoca:

1. Mukpodnopa BeIMeHH. JunaMuka MUKPOOHONIOTHISCKUX TIPOLECCOB IIPH XPAHEHHH MOTIOKA.
Da3rl pa3BUTHA MHKPOOPTAHH3MOB B MOTIOKE,

2. Iopoku MoloKa MEKPOGHOIO MPOHCXOKACHHA.

3. Bosbymurenu nHbeximonHoR Hone3nu, nepeaapacMele 9epe3 Monoko. Cnoco0r KOHCEPBH-
POBAHUS MONOKA: OXJIKACHNA, 3aMOPOKIBAHIE, TaCTCPU3ANS, CTEPUTH3AINA, BEICYIIHBAHKE,
3acaxapHBaHme,

4. Pemumpl 00€3BpEKHBANAA MOTOKA OT MHKPO(IIOPEL

5. Muxpoduiopa KHCIOMONOYHBIX IPOAYKTOB - HPOCTOKBAIIHN 00BIKHOBEHHOH, MEYHHKOBCKOH,
KOMHOH psikeHKH, atmaoduasHoi. TIpoayKTel cMemanHoro Opokenus - kedup, KYMBIC,

6. Mukpobuoaorua Macna, celpoB. Muxpobuomorudeckuit KOHTPOIE MPOM3BOACTEA KHCIOMO-
TOYHEIX TIPOIYKTOB.

Tema 16, Mukpobnonorus Maca H MACHBIX MPORYKTOB

Bonpocki 115 onpoca:

1. Mukpodnopa Msca 1 ee NPOHCKOX/EHHe, DHIOTeHHOe W JK30TeHHOE o0ceMeHCHHE Mica
MHKDOOPTAHH3MaMH.

2, @azbl pa3BUTAS MEKPOQIIOPE! MACA H BU BT IIOPYH.

3. Meromguka HakTePHOCKOTIHYECKOIO HCCIENOBAHKS IPU ONpPeleeHHY CREKECTH MACA,

4. MeTonpl caHRTapHO-MHUKPOOHOIOTMYECKOrO HCCIISAOBAHNA MACH.

5. Mukpobuos1oradeckie npoleccH MpH pa3TuYHEIX BHJAX KOHCEPBHPOBAHHS MACa M MICO-
IpoAYKTOR.}. Mukpodnopa oxIaXICHHOIO H MOPOXKEHOro Msaca. MukpobHonorudeckue mpo-
Heceh B MACE M MSCOIPOAYKTaX TPH OXTaKICHUA, 3aMOPAKHMBANNY U XPaHEHHH B XOJNOIHBIX
KaMepax.

6. BrusiHHe CAHHTAPHO-TMIHEHUYECKUX YCIOBHH HA PA3BUTHE MUKPOOPTAHHIMOB B MACE IIPH
XPAHEHUH B XONOIUNBHUKAX.

Tema 17. Mukpoduiopa g4I ¥ SHYHOH MPOAYKIHA

Bonpockt 114 onpoca:

1 ®akTopsl, 00YCIABIUBAIONIHE CTEPUIBHOCTE CBeXecHeceHHOro giina. MeTodHuKH MuKpo-
th;IOPBI AU, SUUHOIO MOPOIIKA H MEJIaHAKA.

2 VYCaoBHs pasBUTHS MHKPOOPraHW3MOB B siflle M sIMYHEIX IMPOJAYKTaxX B IIPOIESCCe XPaHSHMA.
Buap nopuM apUHBIX TPOAYKTOB.

3 BinsHue CAaHHTAPHO-TMTHEHHYECKUX YC/IOBHH Ha pa3sBUTHE MHKPOOPraHM3MOB B AHIE H SHY-
HEIX IPOAYKTAX [IPH XOJOMHIBHOM XPAHEHHH.

4 CaHUTAPHO-MHKPOCHOTOTHYECKUE HCCISI0BAHMA U1, METIAHXa H SHIHOTO [IOPOIIKE,
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5 MeTomika U OLEHKA PE3YNILTATOR UCCIACAOBAHMA ULl KAK BO3MOJKHBIX HCTOYHHAKOR BO30 Yy iM-
Tenel HHPEKUni # TOKCHKOWH(BEKIAHN,
Tema 18. Mukpoduiopa KoKeBeHHO-MEXOBOT0 ChIPbS H HABO3A
Bonpocer anst onpoca:
1. Mukpodnopa napHO¥ mKypsl. VameHnenue MAKpoGIOpPE KOKEBEHHO-MEXOBOIO CBHIPhS IIPH
ero XpaHEeHHH.
2. KoHcepBHpPOBaHUE - CYIIKA, COMEHHE, 3aMOopaxupaHne. KOKeBeHHO-MeXOBOE CHIPhe KakK BO3-
MOKHEIN ACTOUHHK HHOEKIHOHHEIX 60Ie3HEH MOASH K KMBOTHBIX.
3. Iopua mepcTd MUKPOOPraHU3MaMu. 3HAYEHHE BeTSPUHAPHO-CAHHTAPHOTO KOHTPOIA B KO-
HKEBEHHO-MEXOBOH HPOMBINIICHHOCTH.
4. MeToapl MHKPOGHOMOTHISCKOTO HCCACIOBAHMS KOKECBEHHO-MEXOBOTO ChIPB. ACKOTH3AIA.
5. OcHOBHBIE METO/IEI 00e33apaKHBAHUS CHIPhA XHBOTHOTO TPOUCXQKICHUS.
6. Mukpo8uonoruueckue Ipoueccs B HABO3E.
KpurepHu oneHkH:

OLICHKA «0T/JMYHO» BEICTABIACTCA B Ciydae, KOTAa O0YHAlOMMHCS HAN pa3BepHYTEHIE
IPaBUIILHEIE OTBETHI HA 3a/IAHHEIE BOTIPOCHL

OlleHKa «X0pOINo» BBICTABNACTCS, €CM 00y4aronmics al He COBCEM TOJTHBIE OTBETEHI
110 33JJaHHBIM BOTIPOCAM, WITH €CIIH €r0 OTBETHI COACPIKATH HEe3HATUTEBHEIC OMIHOKH,

OIIGHK& «YTOBJCTROPHTEJABHO» CTABHTCA B CJIYYaEg, €CNI OTBETEl HA BOTIPOCEI ObLIT He-
IIONHBIMH HJIH COSPIKANIH CEPhE3HBIE OIIHOKY,

OlleHKa «HeYAOBJETBOPHTEILHO» CTABHTCA B CIIydae, €CiTH 00ydatoimics OTBETHI He-
HPABHILHO MITH OTKA3ANCS OTBEYATE HA 3aJaHHEIC BOIPOCEL.

6.2. IIpuMepHbIi nepeyeHb BOIPOCOB K 3aYeTy
no AucuuminHe «BerepuHapHas MUKPOOHOJIOTHS H MHKOJIOTHA»

Ha 4 cemMecTp
1. Tlpenmer, poiib B 3HAYEHHE MUKPOOHOIIOTHY. 3a1a9H H OTpAacNeBbIe HAPaBIeHAs
2. Kpatkuit netopHyecKHi odepk pa3BATHS MUKPOOHOIOTAH. OCHOBOIIONOKHHKH
MUKPOOHOIOTHH,
3. CucremMaTrika ¥ KI1accHQUKALMS MUKPOOPraHu3MoB, [ [pHHIIMITBL COBpEMEHHOH
xinaccuburamy SakTepwuit o bepru
4. Buibl MUKPOCKONIHH. ¥ CTPOHCTBO CBETOBOIO MHKPOCKOMNA
5. Mopgonorus MuakpoopraaasmMos. OcHoBHEIe GOPMEI U HOIAMOpPH3M bakTeprit
6. Metozp! nojicHeTa KOJIOHUH MHKPOOPTaHH3MOR
7. Baktepuonoruueckue kpacku. [lopaaok opuroToBneHus npenapara. ITpoctoll n cnoxusrii
METOIBI OKpacKH (oKpacka 110 I paMy, oxpacka Ha CIIOPEI U KaIlCyIIhi)
8. MonouHekucnee Opoxkenue. POt U 3HaUeHHE.
9. Criuprosoe 1 MacnaHOKHCIOE Opokenue. Ponb 1 3Ha%enne.
10.IIporrmoroBokucioe 1 aneTobytinoBoe OpokeHue. Poib 1 3HadeHHE.
11. Pore MEKpOOPTaHU3MOR B IPCBPALICHAN YIVIEBOJOB B a3po0HEIX yeoBusx (ofpasosanue
YKCYCHOMH, JTUMONHOMH, IIABENEBOH M Ap. KHUCIOT).
12. PoJis MEKPOOPIaHM3MOB B PA3JIOKEHUH KITETHATKY.
13. Pons MUKpOGOR B KpyroeopoTe a3oTa (aMMoHndHKanus, HATpHUKana, IeHATPHGHKALIMA)
14. Porme MukpoBoB B KpyroeopoTe azoTa((huKcarysi MOJeKyJSIPHOTO a30Ta CBODOIHOKHBYIIH-
MM MHKPOOPTaHM3MaMu).
15.Pome MUKpOOORB B KPYTOBOPOTE a30Ta ((PUKcarmsi MOJIEKYJIPHOTO a30Ta MUKPOOPTraHH3MaMH
B CHMOHKO3€E C PaCTeHHAMH).
16.IIpepaienue MUKpoopranuaMamu coequrenuit hocdopa, cepa  xenesa
17. TIutase MHKPOOPI-aHU3MOB
18. Jerxanwe MUKPOOPraHu3MOB
19. Crpoenue GakTepHATbHOH KISTKH
20. XuMudecknit coctaB akiepHit
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21. PocT ¥ pazMHOKEHUE MUKPOOPTAHHAMOR. Pazel pasMHOMKSHHUS,

22. Tlocrynnente NATATEABHBIX BEMECTE B MUKPOOHYIO KIISTKY. DHEpPreTHUecKuit ofMeH

23. Biusanue HA MEKPOOPTraHU3MEl PU3HHECKHX QakTOopoR

24, JleficTBHe XUMHYECKHX BEIIECTB HAa MHKPOOPraHU3MEI

25, Jletictere OnMomorndeckux GakTOPOR HA MEKPOOPraHH3IMEI

26.XapaKTep B3aMMOOTHOLIEH NI MEXKIY OpraHM3MaMu: CHMOH03, MyTyaIu3M, KOMMEHCAIH3M,
CHHEPTU3M, AHTarOHU3M, [1apa3sHTU3M, XUITHHICCTBO

27. U3MEeHYHBOCTE OCHOBHBIX IIPH3HAKOB MHKPOOPTaHH3MOB

28. PexoMbunanonHas H3MEHIHBOCTE Y OaKTepHii: TpaHchopManus, TpaHCIyK-

- nas,korEioranus. [IpakTHdeckoe 3HaueHUE U3IMEHIMBOCTH MUKPOOPTaHH3MOB.

29, ©opMEl MPOABIECHH] H3MEHIHBOCTH MUKPOOPTraHH3MOB,

30. Muxpodmopa noussl. MeTons! HeceI0BaHU

31. Mukpodmopa BOAE, METOIBE HCCIEIOBAHUA. KONMH-TUTP, KONH-HHACKC

32. Mukpodnopa Bo3jryxa. MeToIbl HeCleI0BAHU

33. Crepuauzanus. HenomHbele METOIEI CTEPHIMIAINH

34, Crepunuzanus JlomHEIE METOIBE CTEPHIHIAIIHYL.

35. KymeTypasbHEIC CBORCTEA MUKPOOPraHH3MOB

36. lloaBuxHOCTE MUKPOOPTaHU3MOB. MeToaB! HeeenoBaHu

37. Cropsl ¥ Kancyiasl. MEeTos HeCHeAORAHNSA

38. MeTo 81 BEIENICHHS TUCTON OaKTePHANLION KYNETYPEI

39. AuTubuoTukH, UX pazHooOpa3ne, MeXaHu?M AcicTeuA. [IprMenenne B KMBOTHOBOACTBE. A.
Onemunr ¥ 3.8. EpMonsesa.

40. Onpexaenenye TyBCTBATENBHOCTH MUKPOOPIaHU3MOR K aHTHOMOTHKAM METOJOM arapoBBIX
JIHCKOB.

41. Onpenenexne TyBCTBUTENBHOCTH MUKPOOPraHM3MOB K @aHTHOHOTHKAM METOIOM CepHHHEBIX
pazBeacHIi.

42. TTuTaTenpHble CPeIB [ KYIbTHBHPOBAHHS MAKPOOPTaHU3MOB, X KTaccHuKams, Tpebo-
BAHHS K HUM

43, CaxaponuTHyecKie CBOICTBA MUKPOOPTAaHU3MOB

44. TlpoTecmuTHgecKue CBOHCTRA MHKPOOPTAHU3MOR

45. 'eMoNMHTHYEeCKHE CBOHCTBA MRKPOOPTAHH3IMOB

46. Mukpockonngeckue rpudsl. Mopdooras, crnocoOsl pa3sMHOXKEHH, 3HAUEHHE.

KpuTepnu onenku:

OneHka «OTAHYHO0» BHICTABIACTCA B ciiy4dae, Koraa 06yqa}011[m71051 Ja)1 Pa3BepHYTEIC
IIpaBHIIBHEIC OTBETEI HA 38 JaHHLIC BOIIPOCEI.

Onenxa «XO0pomo» BBEICTABIACTCH, CCIH o6y11a}0mnﬁ0ﬂ Oanl HE COBCEM IIONMHEIE OTBCTHE
ITO 3aJaHHBIM BOIIPOCaM, HJTH €CJIH €ro OTBETLI COACPKAIIH HE3HAYNTCIILHEBIC OMIHOKH.

Onenxa «YOOBJIETBOPHTEJILHO»? CTABUTCA B CIIyHac, SCIIM OTBETEI HAd BOIIPOCHL OBLT HE-
TTOJTHBIMH MIIH COJIEPHKAIH CEPbe3HbBIE OIUHDKH.

Ol1eHKa «HEY/A0BJICTBOPUTEIBHOY CTABUTCA B CTy4ae, ecii o0ydalontiics OTBETHI He-
MMPaBHIIEHO HIIH OTKA3AJICH OTBCHATh Ha 34JaHHBIC BOIIPOCHL.

6.3. IlpumMepHbIi nepeyeHb BONPOCOB K AK3aMeHY MO JHCUHIIHHE
«Berepuiapnas MEKPOOHOJIOrHA H MHKOJIOTHS» JJISl HTOFOBOT0 KOHTPOJIA

3HAHHN CTYJEHTOB Ha 5 cemecTp
[peamer, ponb 1 3Ha4eHne MAKPOOHONOruH. 3aady H OTPAcIEBbIe HaIPaBISHMA,
Kpatkuit pcropadeckuii 0depk pa3BATHS MAKPOOHOTOTHH. OCHOBONMIOKHHKH
MHKpPOOHOJIOTHH.
CucTeMaTrKa ¥ KaccHdpuKanisg MUKpOOPraHu3MoB. [IpuHIKIEl COBpEMEHHOH
Kmaccuprkanuy daktepuil no Bepru.
Byl Mukpockonuy. YerpoHRCTBO CBETOBOIO MUKPOCKOMIA.
Mopdonoris Makpooprani3MoB. OcHOBHEIE (GOPMEI H OMAMOpGH3M OaKTepHi

NO e~
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8. MeToxs! moAcyeTa KOMOHUH MHKPOOPTaHH3IMOB
9. Baktepuonornveckue kpacku, [Topsnok npurotoeineHus npenapata. [Ipoctolt u ciox-

10.
1.
12.
13.

14.
15.

16.

17.

18.
19.
20.
21.
22.
23,
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42,
43.
44,
45.
46.
47.

48,
49,

HBIF METOAB! OKPACKHU (OKpacKa 1o I'pamy, okpacKa Ha CTIOpPE! M KATICYILI)
Monounokucnoe 6poxenue. Ponb 1 3HaYeHuE,

CnuproBoe 1 Mac/IIHOKHCIOE Opoxenue. Ponn u 3HadeHue.

IIponuoHOBOKHCTOE H aueToOyTUNOBOE OpokeHue. Ponn U 3HageHME.

Ponr MUKpOOPTaHM3MOR B MTPEBPALICHUH YTTIEBOOB B a3po0HEIX YenoRuax (o0pazosa-
HHUE YKCYCHOH, THMOBHOH, IIaBENEBOH U Ap. KUCIOT).

Ponp MHKpPOOPraHH3MOB B pa3ioKeHUH KIECTUATKH.

Pons MukpoOOB B KPYTOBOPOTE a30Ta (AMMOHM(QHKAIMSA, HUTPAQHKAIHSA, JCHUTPH(H-
KALTHs ).

Pone MHKpOOOB B KpYTOBOPOTE a30Ta{(hHKCAIHSA MONEKYIAPHOTO a30Ta CBOOOIHOKH-
BYIIIEMH MEKPOOPraHU3MaMH).

Pons Mukpobos B kpyroBopore azora (Qurcanis MOTEKyJIAPHOro a30Ta MUKpOOopra-
HHU3MaMH B CHMOHO3€E ¢ paCTCHUSMHA),

IIperpamenre MEKPOOPTaHH3MaMH coeMHeHM ocdopa, cepa | Kenesa

IIuTaHre MHKPOOPTraHH3IMOR,

JpIxaHue MEKpOOPraHUu3MOR.

Crpoenne GakTepHATBHON KISTKH,

Xumuueckuh cocrap bakTepui.

PocT ¥ pasMHOXKEeHHE MEHKpOOpranu3MoB. Da3pl pazMHOKSHHS.

HocTynenue muTaTeIbHBIX BEIIECTB B MUKPOOHYIO KIESTKY. JHepreTudecknii odMen
Bnusane Ha MEKPOOPTaHH3MBl (H3NYECKUX (GAKTOPOB.

JelicTRHe XHMUTISCKEX BEMICCTB HA MUKPOOPTAHHU3MEL

Heticrene Ononorndeckux GakropoB Ha MUKPOOPTaHU3MEL,

XapakTep B3aMOOTHOIIEHUH MEKIY Opranu3MaMu: cHMOH03, MyTyalu3M, KOMMEH-
calli3M, CHHEPIH3M, aHTaroHU3M, TApa3HTH3M, XUIITHHYECTRO.

M3MeHIMBOCTE OCHOBHBIX IIPH3HAKOB MHKPOOPraHH3MOB,

PexoMOUHAIMOHHAL M3MEHYHBOCTD Y DakTepuil: TpanchopMalus, TpaHC/yK-

s, KoHproranus. [IpakTHueckoe 3HaUCHHE H3IMEHIHBOCTH MHKPOOPIaHH3MOB.
DopMEI IPOSBICHHS U3MEHYUBOCTH MHKPOOPTaHH3MOB.

Mrukpo@iopa Do9BEL. MeToar! necneoBaHNA

Mukpod:iopa BOIEL, METOIE! HCCNenOBaHMA. Komu-THTp, KOMH-HHICKS

Muxpoduiopa Bo3gyxa. MeToan HecneJ0BaHUS

Crepunmsaius, HenomHbie MeTOAE! CTe puIM3auy

Crepunnzaius .Ilomiblie METOTB! CTEPHITH3ALNH.

KynbTypaibibie CBOHCTEE MEKPOOPrani3MoB

[ToABIXHOCTE MUKPOOPraHM3MoB. MeToAbl HecaeI0Batus

Criopu! ¥ xancymnsl. MeToas! ucenenosanus

MeTo/b! BELENEHA GHCTOH OaKTepuansHON KYIBTYPhI

AHTHOHOTHKH, HX pa3HooOpa3zue, MEXaHU3M NeHcTBHA. [IpuMeneHue B XKUBOTHOBO-
cTBe. A. ©nemunr u 3.B. Epmonsesa.

OnpeneneAne 3yBCTBUTENEHOCTH MHKPOOPTAHU3MOB K aHTUOHOTHKAM METOAOM arapo-
BBIX JINCKOB.

OrnpenenieAre TyBCTBUTENEHOCTH MHKPOOPTaEM3MOB K aHTHOHOTHKAM METOIOM Ce-
PHEHHBIX pazBecHul.

[MuTarensHple CPeisl AN KyILTHRBHPOBAHUSI MHKPOOPTaHH3MOB, UX KINACCH(QHKALINA,
TpeOOBaHM K HUM

CaxaponuTHyecKkre CBOMCTBa MAKPOOPTaHU3MOR

ITpOTSONIHTHYECKHE CBONCTBA MAKPOOPTaHU3MOB

45, 'eMOMHATHYECKHE CBOMCTRA MAUKPOOPTAHU3IMOB

Mukpockonuyeckue rprosl. Mopidonorus, crnocods! pasMHOKEN A, 3HAYCHHE.
Wndexuua. Banst yrdexiuu. [TaToreHHOCTS # BHPYJIECHTHOCT MEKPOOOB

29



50.
51.
52.
53.
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68.
69.
70.
71.
72.

73

74

75.
76.
77.
78.

79.
80.
81.
82.
83.
84.
85.

86.
87.
88.
89.
90.

HWudexnmonnas 6o1e3Hb

IaTtorenurie cTadUIOKOKKH

[Tarorenneie CTPEeNTOKOKKH, Bo3DyHTeIE MACTHTA KPYITHOTO POTATOTO CKOTA
Bozbymurenu Tybepkynesa ¢/X )KHBOTHBIX M IITHI]

BosbyauTtenu Opynennesa

Bo3byaurens konubakrepuosa {(31epuxuosa)

Bo30yauTend carEMOHEIUIE30B ¢/X JKUBOTHEIX W IITHIY

Bosbynurens poxu ceuHei

Bozbyautens CHOUPCKOH 3B

Bo36yIHTeNnH KOPMOBBIX MMKOTOKCHKO30B.O0mas XapakTepHCTHKA.

Kannunamukossl. Mopdomoraueckue, Ky IbTypalbHbie, OHOXMMHYECKHE CBOWCTBa TPH-
Ba. AnTurennas CTpykrypa, buompoda, TMarHiocTuka. JleueHue.

Bosbyaureni gepMatoMuko30B (TpaxohUTHE 1 MEKpociopnt). Boz6ymutemn. Mopdo-
norus, Kynstypansheie ceoiictra. [larorenes, naroregsocTs. [inarnoctuka. Jleaenue.
.Oaryc (napma). Mopdonorns rpuda. Kynerypanbsusie cgoiictsa. [laTorennocTs, JMH-
300TONIOTHYECKas XapakTepucTuka. [larorenes, Knunuveckue npusHaky. JuaraocTrka.
Huddepenumanthas nuarsoctuka. Jleuenne.

Bosbyaurenn kanguaamukosos. Ofmas xapakrepucTuka rpudos.

Qy3apHOTOKCHK O3B (3€dPaJIEHOTOKCHKO3, T-2 TOKCHKO3). /lnaruoctuka, TOKCHKONOTH-
uecKOe HccleaoBanne. Beinenenne u uaeHTHOHKALUSA TPHOOB.

CraxuboTproTOKCHKO3. XapaKkTepucThuka rpyubda. J(marnocTuka, BEIeneHne 0 uaeHTudH-
Kartus,

Adnatoxcukossl. Opranonentayeckoe uecienopasue rpuda. TOKCHKONOrHYSCKHH | MU~
KOJIOTHIESCKUN HATHO3.

OxXpaTOKCHKO3EL.

[ [eHUITHIITOTOKCHKO3EL,

ACIEprulIoTOKCHKO3EL.

Bo3byautem nenTocnupo3a

Boz0ymuTens mictepuosa

Bosbymutens nactepeniesa

[Tatorenusle araspodr (Bo3OynuTENIN aMKapa, HeKpodaKTepro3a, 310Ka4eCTBEHHOTO
OTeKd, FaHIPEHBT).

Bosbynurens cronbuska.

Bosbynurens Sorymuzma.

Bo3bymuTens sMKapa.

Bo3bymutens nexpobaktepuosa.

H3amernenne MEKpodIOpEl MOTIOKA IPH XPaHCHUH. AHTUMHKpOOHBIE hasel Monoka. [Topo-
KH MonoKa, ITarorennsie MEKpoOOBI, NepeaaracMEle 9Epe3 MOJIOKO.

Penyxrazuas mpoba Momoka

Pezazypunoras npoda Monoka, KoIudecTBeHHBIE METObI IOACUETa MHKPODOB B MOJIOKE
MuKpobrOTOrEs MPOAYKTOR KACIOMOJIOYHOTO A CMETIaHHOTO BporkeHud
Muxkpobuonorus Macnia

Mukpobuoaorus CEpoB

MukpobHOIOrHA Mica, DK30TEHHOE U 3HA0TeHHoe o0ceMeHenne Maca MEKpobaMK
(Pa3bl PazBUTHL MUKPOGIOPH MsIca ¥ BH/IBI IOPUH ( FHUEHHE, KUCIOPOAHOE OPOKEHHE,
OCTIH3HCHHAES, MHTMEHTALIHA, IVIECHEBEHHE).

MuKpoGHOIOTHS S, DK30TEHHOE H SHIOTeHHOe 0GceMeHeHHe I MUKpoGaMu
MEKpOOHOIOTHS CeHAXa

Mrukpobuoiorns ceHa

MukpoOHonorus cunoca

MuxpoOubiii Genok. 3HadeHHe GHOTEXHONIOIHA B MTOMYdeHAA aMHHOKHCIOT, hepMEHTOB,
BUTAMHHOB
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91. Mukpodnopa napHoit mKypel. VM3MeHeHHEe MHKPOQIOPHl KOKEBEHHO- MEXOBOTO ChIPhS
TIPH €70 XPaHEHHH (3aTHHBAHHE, IUICCHEBEHHE, COTIEBHIE IATHA). KOHCEpBUPOBaHHUE

92. Muxkpodiiopa mepeTH.

93, Mukpobuomornueckre IMporecck B HaBO3E.

Kpurepun oueHku 3HaHHH, yMeHHH, HABLIKOB

Tabmnuia 7
O01ee KoJIHYECTBO 0a/1710B
Maxkcu- Orenka
MaJIbHas
Passiensi (P) cymma | HeymosmerBoput. | YmoenerBoput. | Xopomo OtnugHO
M TEMBI Gannos
Onenxa ECTS

F2) |[FX@2H| E@) |D@EH| CH) B(5) | A5+
P1, Temsr 1-5 30 menee 11 | 11-15 | 16-17 | 18-20 | 21-25 | 26-27 | 28-30
P1, Temsr 6-9 60 meree 21 | 21-30 | 31-35 | 36-40 | 41-50 | 51-55 | 56-60

P2, Temer 10-15 90 Menee 31 | 31-45 | 46-52 | 53-60 | 61-75 | 76-82 | 83-90

P3, temnr 16-20 120 Menee 41 | 41-60 | 61-70 | 71-80 | 81-100 (101-110{111-120

BannbHas CTPYKTYpa OUEHKH H IKAJa OeHOK
[Tocemenre 3aHATHHI — X1 OAII0B
AxTtrBHas paboTa Ha ceMHHape — X2 6alIoB
BHyTpuceMecTpoBBIE aTTECTANH — X3 OaIoB
(pyGexHble aTTecTalui, KOHTPONBHEIE PAGOTHI, KOJJIOKBHYMBL H T.]1.)
TBOp4Yeckas paboTta (yKa3bIBaeTCA KaKIbIH BH OTAEIBHO) — X4 OAJJIOB
YCTHBIH JIOKNag — Xs 6auioB
HroroBoe HCIIBITAHUE (3K3aMeH) —  Xn OaJLIOB
Beero — 120 6anios
MaxkcumanbsHas cymMMa 6ammoB: S max = X1+ X2+ X3+ X4+ X5+ ... + Xn.

CucreMa OLEHOK:

|Oramuno - GrecTanive pe3yabTATE ¢ He3HAYNTETHHEIMH HEOUETAMH

O4enpb X0pOMIO - BEIIIE CPETHETO YPOBHS, C HEKOTOPEIMH HEIOYETAMH

Xopomo - B 1eioM cephE3Has paboTa, HO C psAIOM 3aMedaHui

Y 10BJIETBOPHTEJIBHO - HEMJIOXO, OJJHAKO HMEIOTCS CePhE3HBIE HEA0UETH

[locpexcTBeHHO - PE3yJIbTAThI YAOBICTRBOPSIOT MUHUMAIBHBIM TPeOOBaHUAM (IIPOXOIHON
Gar)

Y c/10BHO HEYI0BJIETBOPHTEJILHO - [IJIs IPUCBOEHHUS KpeauTa TpebyeTcs BEIIIOIHEHHE He-
[KOTOPOH HOMONHHTEIBHON paboTh

[be3yc/IOBHO, HEYA0BJIETBOPHTEIBHO - TpeOyeTCs BEIIOTHEHHE 3HAYUTEILHOrO 00bEMa pa-
60T5! (1160 MOBTOP Kypca B YCTAHOBJIEHHOM IOPSIKE, THOO0 OCHOBAHUE JUISl OTIUCIICHHS)

= |CAQ|= |

FX
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7. YYEBHO-METOIMYECKOE # HHOOPMAINMOHHOE OBECIIEYEHUE
JACTHATIINHBI

7.1 OcHoBHas JiATEpaTYpa
I.Emues B.T., Mumycrun E.H. Muxpo6uosorus.- MK FOpaiir.-2012.-445 c.
2.Mannarosa P.T. Mukpobuonorus 1 uMmmyHonorus. M. I"'eotap- Meaua- 2013.-540 c.
3. Maunanoga P.T. Mukpobuosorua 1 umMmmyHosiorus. YueOHoe noco0ne Jiis BBITON-
neuus yabopaTopHo- mpakTHdeckux pabot.- M.: Uzg-so PTAY-MCXA umenu K.A.
Tumupssesa.-2012.-168 c.
4, Mannanosa P.T. MukpoOuosnorus ([Ipaktikym.) Y4ueOxHux M.: U3n-so OO0 «lIpo-
criexT.- 2019.- 440 c,
5. Mannanoga P.T. Mukpoduoaorus u muxosorust (Ocobo omnacHble HHQEKLINOHHBIC
60J1e3HK, MEKO3BI B MHKOTOKCHKO3EI).- Yuebuuk .- Mznarenscteo QOO Ipocnex.-
M.: 2018.-384 c.
6.Mannanosa P.T. JlaGoparopHas AHarHOCTHKA U crenuduueckas NpoduiakTika
MHGEKIUOHHBIX ome3neit.- YueGHoe mocobue M.-Usn-so PTAY-MCXA.-2015.-43 c.

7.2 JonoaHuTeNBHAS JTHTEpATYpa

1. Kucienko B.H. BerepunapHas mukpobuonorus 1 umMynonorus / B.H. Kucnenko,
H.M. Kounpryes, P.I".I'ocmanoBs. -M.: ['eotap- Menua, 2012.- 752 c.

2. Koctenko T.C. IIpakTukyM IO BeTEPMHAPHOM MHUKPOOMONOTHM M WMMYHOIOTHH /
Kocrenko T.C., Pomguonosa B.B., Cxopoaymos ../ YuebHoe nocodbue. - M.: Kosoc,
2001.- 344 c.

3. Mannamosa P.T. MukpoGuomnorus ¥ HMMYyHOJIOrHA. YuebHoe nocobue 1 BHINON-
HeHus camoctogrensaod paboter M.: M3a-so PTAY-MCXA nmenn KA. Tumupsase-
Ba.-2012.-12% c.

4, Mannanosa P.T. MukpoGruoorus 1 UMMyHOJIOTHS. - YiueGHoe mocobue M.-Uzn-Bo
PTAY —-MCXA.- 2015.-77 c.

5. CanuTtapHas Mukpoduomorud.- Yued. nmocobue; pek. YMO By3oB PD/ P.I'. ['ocMma-
HoB. — CII6.: JIanus, 2010. — 240 c.

7.3 Ilepnoguueckne H31aHUS:

Kypraane! «Berepurapus», «MuKpoGHOI0THS, SMTHAEMHONIOTHSI H HEMMYHOOHOIOTHA»,
«BetepunapHbiii pokyce», «Muxkpobuonorusiy, «BereprHapHas MeTHIIHHAY, «Poccui-
CKUM BeTepMHApHBINM XypHam», «CoBpeMeHHas BeTepuHapHas MeJuluHa», «Berepn-
HapHBIA NOKTOp», «BerepmHapHas mpakTuka», «Mup BeTepHHApUH», «300TEXHHUD,
«[ItuueoacTBon», «lTuenoBoacTBOY.

7.4 IlporpammHoe obecneyeHne H HHTEPHET pecypcehbl

1.Virtual Bacterial 1D Lab.- Baxtepuonorudeckas BupTyajibHasi 1abopaTopHs.-
JTaGopaTtopus [TLIP.

2.Virtual Immunology Lab.- MMMyHoNOTHYeCKas BHPTyalbHas aabopaTopus.-
Jlaboparopus UDA,

3. HTepakTHBHOE MJICKTPOHHOE HU3LaHUE ,,ATIac o MEKpobuonorun”.

4. UaTepakTUBHOE 3JIEKTPOHHOE U3faHue ,,buoTexHomorns”.

5. IHTepaKTUBHOE 3JIEKTPOHHOE H3gaHue , VHpeknuoHHbIe Oone3Hu”.

6. Mukpobuonorus (anextponHslit pecype) CI16.:J1ans.2011 r.
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7. CanutapHas MUKpoOuosorus (anexkTporusii pecype). CII6.:Jans, 2010 1.

8. Komeruer, HM. BerepunapHas MHUKpOOHOIOTHS ¥ MHKOJIOTHA |DIEKTPOHHBIH
pecypcl: yuebnuk / HM. Konetues, P.I'. ['ocmanos. - Dnexktpon. aan. - CII6.:JlaHs-
2014.-632c.Pexxum noctymna http://e.lanbook.com/books/element.php?pll_id=39147.

9. 'ocmanos P. I'. MHKkpoOMOIOTHS B HMMYHOIOTHS [JJIEKTPOHHBIA pecypc]:
yuebHoe nocobue / 'ocmanos P. I'., U6parumora A. U., A K. IaauynuH. - DIeKTPOH.
nan. - CII6.: Jlanw, 2013. - 240 c. - Pexum poctyma: http:/ /e.lanbook.com/
books/element.php?pll id=12976

7.5 ba3bl faHHBIX, HHGOPMAIITHOHHO-CTIPABOYHbIe H MOHCKOBLIE CHCTEMBbI:

1. wikipedia.org/wiki - Bukumenus — nouckosas cucTeMa (OTKPBITHIH TOCTYII).

2. Meduniver.com — MEIUIHHCKHN HHPOPMAIIHOHHEIN calT (OTKPBITBIH JHOCTYIT).

3. www.gamaleya.ru — I'Y HUU snngemuonorun u Mukpobuosiorun uMeHy H.O.
["amaneu (OTKPBITBIA OOCTYIT).

4. www.gabrich.com - MockoBckuif HayUHO-HCCENOBATENbCKHH MHCTHTYT DITH-
AeMHUOoNord U MuKpoduronoruy uMeHH [ H. ["'abprueBckoro (OTKPEITHIH JOCTYII).

5. pasteur-nii.spb.ru - amaeMuOIOTHE U MEUKpoOHoToruy uMeHH [lacrepa (ot-
KPBITBIA 1OCTYIT)

6. www.medmicrob.ru —~ 6a3a FaHHLIX 110 00IIeH MUKpoOHOIOTUY {OTKPBITHIA 10~
CTYI).

7. biomicro.ru — opoOIeMbl COBPEMEHHOH MUKPOOHOIOTUH (OTKPBITHIA HOCTY).

8. micro-biology.ru — pecypc 0 MUKpOOHOIOTHH I CTYICHTOB {OTKPBITEIH 10~
CTYTI).

9. www.medliter.ru — sneKTpoHHasA MeAUIMHCKasA OuOIHOTEKa (OTKPHITHIN 10-
CTYII).

10. www.4medic.ru — HHGOPMAIMOHHBIN TIOPTAN AN Bpadel ¥ cTyAeHTOB (0T-
KPBITHII JOCTYTI).

11. microbiologu.ru — noMcKkoBas CHCTEMA 110 MUKPOOHONIOrHH (OTKPBITLINA A0-
CTYIL).

12. smikro.ru — mouckoBag cucTeMa M0 CAaHUTAPHON MHKPOOMOIOTHH (OTKPBITEIH
JIOCTYTI).

8. OTIUCAHHUE MATEPHAJBHO-TEXHHUUYECKOM BA3BI, HEOBXOJIUMOM AJI51
OCYIHIECTBJEHNSA OBPAZOBATEJILHOI'O IIPOIECCA IO TUCIIUIIJIMHE

8.1 Ceeaenns 06 o6ecnedeHHOCTH CNeNHATHIHPOBAHHLIMH aYAHTOPHAMH,
xaduHeTamu, J1a0opaTopHsIMHU

Jlekuuy 1 1abopaTOPHO-NPaKTHYECKHe 3aHATHS MTPOBOAATCA B CIEHANH3HPO-
BaHHBIX ayAUTOPUAX, OCHAIIIEHHbIX CIIeI000py10BAHUEM.

B yueGHOM Ipollecce HCHOIB3YIOTCS TEXHHUECKHE M NIEKTPOHHBIC CPEICTBA
0oO0y4YeHHs ¥ KOHTPOJIsA 3HAHWH CTyHeHTOB (THAGUIBMBI, KOMIUIEKTh MHKPOOUONOTH-
YeCKHX HAOOpOB Cpejl, HaMIAOHBIX ITOCOOMH, JEeMOHCTPAlLlMOHHBIX YCTAHOBOK, 3JICK-
TPOHHBIX BapHaHTOB Kypca Jekiuu u JI13, HaGopbl TecTOB A7 KOHTPOJS 3HAHWH),
IpUMeHeHHe KOTOPBIX IIPelycMOTPEHO MeToaudeckod KoHUenlHeH NpenoJaBaHus
IUCLIVILIHHEL
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Tabnuma &
CBegenns 06 obecnieueHHOCTH ceNHATH3HPOBAHHBIMH Ay IHTOPHSAMH, Ka-
OHHeTaMH, Ja0oOpaTOpPHUSIMH

HamMeHoBaHRE CHeOUATBHBIX MO~

MemeHui H nomMemensi 1 camMo- | OcHAICHHOCTH CHENHAIbHBIX NOMEMEHnil B ome-

cTosiTeNIbHOI padorn! (Nt yuebuoro ImIeHuil 17151 CaMOCTONATeILHOH paboThi™ ¥
Kopmyca, Ne ayIHTOpHH)

1 2

Kopn. Ne 9 nexuuonnas ayautopus uM. | KoMriekT MyasTHMEIMHHOrO 060py 10BaHKSA /I8 TPOBEAECHHS
H.H. Xyngxosa JIEKLIMOHHBIX 3aHATHH

Kopm. Ne 9, ayn. 228 1. Mukpockon JIOMO 4 mrt. (Mug. Ne 553890/16, 1us.
Ne 553890/17, uB. Ne 553890/18, MuB. Ne 553890/19).
2. Muxpockon «AxBenon» 15 mr. (MuB. Ne 558457/29,
Wus. Ne 558457/30, Uus. No 558457/31, MuB. Ne
558457/32, uB. No 558457/33, UnB. Ne 558457/34,
WuB. Ne 558457/35, UuB. Ne 558457/36, aB. Ne
558457/37, UuB. No 558457/38, UuB. Ne 558457/39,
WuB. No 558457/40, UuB. Ne 558457/41, UuB. Ne
558457/42, uB. No 558457/43).

3. Tepmocrar 6uonorugeckuit BD 115 2 mr. (MuB. Ne
558444/4, uB. Ne 558444/5).

4. Becnl TexHuueckue snektponHeie SPU 401 OHAUS 1
mt. (MaB. No 35078/3).

5. Mukpobuonorugeckuit mpobooTbopuuk Bo3ayxa [IY
1B 1 mrr. (558453/1).

6. Berrsoxnoit mxad 1 mr. (MuB. Ne 558626/2).

7. Jlamunapusiit 6oxc BJI-22-600 1 mr. (MuB. Ne
558459/1).

8. llIxad mns xpanenus peaktuBoB 1 mt. (MuB. Ne
558623/4).

9. Ctynps 13 mr.

10. Crounsl 15 mr.

Kopm. Ne 9, ayn. 229 1. Mukpockon JIOMO 10 mT. (MuB. Ne 553890/5, Uas.
Ne 553890/6, uB. Ne 553890/7, UuB. Ne 553890/8, Uns.
Ne 553890/9, MuB. Ne 553890/10, MuB. Ne 553890/11,
WuB. No 553890/12, MuB. Ne 553890/13, MuB. Ne
553890/14, MuB. Ne 553890/15).

2. Mukpockomn «Aksenony 14 mr. (Mus. Ne 558457/15,
WuB. Ne 558457/16, UuB. Ne 558457/17, UuB. Ne
558457/18, uB. Ne 558457/19, UuB. Ne 558457/20,
WuB. Ne 558457/21, UuB. Ne 558457/22, uB. Ne
558457/23, uB. Ne 558457/24, VuB. Ne 558457/25,
WuB. No 558457/26, uB. Ne 558457/27, uB. Ne
558457/28).

3. Tepmoctat 6uonoruueckuit BD 115 3 mr. (MuB. Ne
558444/1, VuB. No 558444/2, Uue. Ne 558444/3).

4. Becsr Texamueckue anekTponHsie SPU 401 OHAUS 1
mt. (MuB. Ne 35078/2).

5. Mukpobuonoruyeckuit mpoboordopHuk Bozayxa [1Y
1B 1 mr. (MuB. Ne 558453/2).

6. Mudpaxpacuas ropenka Bacteria safe 1 m. (MuB. No
558456).
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7. IIpuSop BakyyMHOTO QUIBTPOBAHUS AJi aHAIM3a BO-
JuI (BakyymHast cranius) [IBD 35/3b 1 mr. (MuB. Ne
558454).
8. JTamurapusii 6oxe BJI-22-1200 1 mt. (HUms. Ne
558451/2).
9. llxad ana xpanenus peakTueoB | mt. (MaB. Ne
558623/2-3).
10. Cryneg 13 i,
Kopn. Ne 9, ayn. 231 1. Muxkpockon JIOMO 4 wr. (Mus, Ne 553890/1, Vne. Ne
553890/2, Uur. Ne 553890/3, MuB. Ne 553890/4).
2. Mukpockon «Axeenon» 14 mr. (MHB. Ne 558457/1,
Ws. No 558457/2, Vs, Ne 558457/3, Mup. Ne 558457/4,
Hur, No 558457/5, Uug. Ne 558457/6, Une. Ne 558457/7,
Hus. Ne 558457/8, HMus. Ne 558457/9, Mus. Ne 558457/10,
Hus. No 558457/11, Vg, Ne Mius. Ne Mas. Ne 558457/12,
Wus. Ne 558457/13, Uus, Ne 558457/14).
3. Tepmoctat 6ucnoruueckuii BD 115 1 . (Maz. Ne
558444/4).
4. Muxpobuonornueckuti mpobooTbopuuk Bosyxa I[TY
15 1 mr. (HuB. Ne 558453/1).
5. Becnt Texargeckue snekTpoHusle SPU401 OHAUS 1
arr, (Uug. Ne 35078/1).
6. Bermsnxrao# mkad 1 wr. (HuB. Ne 558626).
7. [kad BanmamoycTOHUMBEIA | mIT.
8. MynpTumenuitasiil npoexkTop 1 mt.
9. lllkad mnms xpanenus peaktuBoB 1 mT. (MEB. Ne
558623/1).
10. Crynps 13 mT.
11. Croner- 17 wrt.
Bubnnoreka HuranbHeli 3an
ObwexuTHe Nef KoMHaTta ans caMonoaroToBKHY

Pabouue nomemtenns naGopaTopuit cHabXKeHBI OABOAKOHN XONOAHOH U ropsyei
BOJIbI, 3MEKTPHUSCTBOM (B T.4. K KaXIOMy MHUKPOCKOITY).

Jnst mpoBeeHns yYeOHBIX 3aHATMH Mo JUCcUMILUIMHE «BeTepuaapHas MUKpO-

OMOTOTYS 1 MHUKOJIOTHSY HCIONB3YIOTCS:

a)., Y4yeOHO-MeToAHYeCKHE AYAHTOPHH:

- CrangapTHO- 000pyHOBaHHAsA JISKIHOHHAS ayJuTopHs («XyASKOBKa») ¢ yCTa-
HOBKO¥H MyJIbTHMeauliHOTO 000pynOBaHUA U KpaHa (Tadn.10).

- Jlabopatopus ¢ YCT@HOBKOM MYJNBTHUMCAHMHOTO 00OpYyAOBaHUS M 3KpaHa
(aym.231, Tabm. 10).

- JIaBopaTopHH ¢ yCTaHORKOM CTYASHYECKHX MHKPOCKOIIOB ISl KaXKI0TO CTYACH-
Td, ¢ JUarHOCTHYECKUMU HabopaMu )i NPOBE/ICHUS MUKPOOHOIOTHUECKHX M MUKOIO-
rUYecKUX uccnenopanuii (aya. 228, 229, 231).

- JJaGoparopus no NpUTrOTOBISHUIO ITHTATENBHEIX CPe.

- MuxpoGuonorudeckue u TaMUHapHble OoKcHI (aya. 228, 229).

- ABToknaBHas (ayn.232a).

- Moeunas (aym.2320) .

0) My3seiiHble ITAMMBbI MHKPOOPIraHH3MOB:

a) Proteus spp., 6) Campylobacter spp., B) Aspergillus fumigatus, r) Candida albi-
cans, g) Trichophyton spp.,e) Pasteurella multocida, k) Pseudomonas aeruginosa,3)
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Salmonella Dublin, 1) Staphylococcus spp.,k) Streptococcus spp., 1) Bacillus spp., M)
Clostridium spp. # ap.

B) Pacxoanble MaTepHaTbI:

1. KoHuenTpaTsl NIUTATENBHBIX cpel; 2. XuUMH4eckue peakTwBhl, 3. Kpacurenn
U1t MUKpoopranuaMog; 4. Jlabopartopuas nocyaa ; 5. Habopel guarHocTHuecKux cpel
IJis  MUKpOOHMOJNOTHYECKHX METOHNOB AWarHOCTHKuM; Habopel OHonoTHUECKUX
IpernapaToB (BaKLKMH H CEIBOPOTOK) U JIp.;

r) YueOHbIe BHACOPHIBMBI H BHACOPOJTHKH:

1. Konnekvss aHMMAalMOHHBIX (MIBMOB II0 MHUKPOOHONOIUM Ha 3JI6KTPOHHBIX
HOCUTENAX.

2. Konextiust BUACO(DHUIBMOB 110 MUKPOGHOJIOTHH HA 31IeKTPOHHBIX HOCHTEJLAX.

4, Bupryansias nadopatopus [ILP Ha 3neKTpOHHBIX HOCUTEISX.

5. Buptyansnas naboparopust MDA Ha 3IeKTPOHHBIX HOCHTENAX.

8.2 TpeboBaHus K cnenHAaJIH3HPOBAHHOMY 000pYI0BaHHIO

Jlaboparopun xadenpsl ang nposeneHus [13 ABisTOTCA 0a30BEIMH (OCHOBHEIE,
o0Imero THma), KOTOpBIE B CBA3M C KOHKPEeTHBIMM ocoOeHHOCTAMH padoTsl obopymo-
BaHBI Pa3ITUYHBIMH 32U THBIMH YCTPOWCTBAMHM.

bezonacHocTs pabor B naboparopusx oOecredyMBaeTCsl BLINOTHEHHEM pacrio-
pSAOKa U IpaBuUil paboTH B Ta0opaTOpPHH, BEIIOIHEHHEM TPeOOBaHHM K 1a00paTOpHBIM
TIOMELIEHUSAM H UX OCHAIIEHHIO, oOecrieueHueM 1abopaToprii COOTBETCTBYIOIINUM 000-
pyIoBanueM, HaONMIOACHHEM 3a paboTOH CTyIeHTOB, 00yueHHeM M TPCHHUPOBKOH Iep-
COHAJIa ¥ CTYACHTOB TeXHHKe 0e30I1acHOCTH B nadopaTopuu.

ITomenienust snaboparopuii  npocTopHbie, A obecriedenus Oe30TIacHOTo IIpo-
BejleHus nabopatopHoit paGotel. CTeHBI, HOJM MMCIOT TNAAKYI0, JIEMKO MOMILYOCS
TTOBEPXHOCTD, MOKPBITYIO TDTUTOYHBEIM MAaTepPHANOM, HENPOHUIZeMYIO I XKIAKOCTeH,
YCTOWYUBYIO K Je3rH(eKTanTaM, OOBIMHO HCITOJb3YEMBIM B NabopaTopusx yueOHOro
THTa, [JoBepXHOCTE paboynx CTOJIOB BOAOHETIPOHUIaeMasd, YCTOHUUBAT K Ne3HH(EK-
TAHTaM, KUCJIOTaM, LEI04aM, OPIdHMYeCKUM PacTBOPUTEISIM M YMEPEHHOMY Harpesa-
Huto. JlabopaTopHasd MeGendb crenManu3upoBaHHast, pouyHas. [[pocTpancTBO 1o CTO-
JIaMH ¥ MeXAy Mebenbio JerkoJocTynHo s yoopka. Obe3zapaxuBaHue MaTepHana
MIPOBOAMTCS aBTOKJIaBUpoBanieM (3 BepTHKanbHBIX dBTOK/IaBa) U B riedax [lactepa.

JlabopaTopuu ocHaIlleHl MUKPOCKOTIaMU 71 Ka)KAOIro CTYICHTa, TePMOCTATa-
MH, CYIIMIBHBIMUM IIKatamH, 1abopaTOpHEIMH BecaMH, pH-MeTpoM, MarHHTHOH Me-
IaNKOH, BBITKHBIME InKadamu. EcTh oTHenbHas aBTOKIaBHAs M MOEUHAs KOMHATEL
JACTHIUTATOPE, HeHTpudyru, ®IK u ap. B oxxoit mabopaTopHOi KOMHAaTe yCTaHOB-
JICHO MYJLTHMEIHIHOE obopynoBaHue.

PaGoune momeleHus nabopatopuil cHab eHbl NOABOKON XOJIIOAHON K TOpsYeH
BOJIBI, DIIEKTPHIECTBOM.

9, MeTozmqecmie PEKOMEHIAIIHH CTYA€HTaM II0 OCBOCHHK NHCIHHILIHHBI
«BeTepnﬂapHaﬂ MHKpOﬁHOJ’lOFHH H MHRKOJIOTHH»

MeToxHMYeCKHE PEKOMEHIAIMH TI0 BCEM TeMaM [PaKTHYSCKMX 3aHATHH H 110 BCEM TEMaM
CaMOCTOATENbHONM paboTel  OCBEINEHEl B W3[AHWAX, IPEICTABICHHBIX B paszjene paboueH
oporpaMmel, KotopeiMu Gubnunoreka PTAY-MCXA umenn KA. TumupaseBa yKOMIUICKTOBaHA B
pacueTe Ha KaXJOTo CTYAEHTA.

Kasnas TeMa B pekoMeHIallHIX COAEP/KHT MOACHEHM® K €€ BpIIOIHCHO, a Takke: 1.1 Lens
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3aEATHg; 1.2 Matepuans! 1 obopyAoBaHus; 1.3 Teoperudeckuii matepuan, 1.4 3amanus; 1.5 Bompo-
CEHI AT CaMOKOHTPONS 3HANMH.

Pabodas Tetpans B dpopme TabopaTopHOro XKypHalla MpeIHa3AaucHa I 3alMCH Pe3yLTaToB
coOCTBEeHHBIX HAOMOACHAR M CAMOKOHTPOJIA 3HAHKH Mo Matepuanam I13 U camocToaTensHOH pabo-
TEL. B Hell maeTcs KpaTKasd TEOpUs A7 BBIIONHCHHS 3a/aH s, TTOCTAHOBKH OILITOB, BOIIPOCH 11714 ca-
MOTIOJIMOTOBKH, UMEKTCH IabNoHEI TONel 3peHus MUKPOCKOTA JUTd 3aPHCOBKH M3YHAaeMbIX MHUKPO-
Opranu3MoB, GhopMel TalnUL A 3a0ONHEHWUs, PUCYHKH JUIS OIMCAHHMS U MEecTa JJIS PHCYHKOB L1
BBITIONHENNA cTyAeHTaMA. CIHCOK PEKOMEHIAIHI;
1.Mannarropa P. T, MuxpoGuonorus # *MMyHEOIOTHA. Y UeOHO-METOAMIESCKOE TOCOOHE UL BHIIOIHE-
HUg NabopaTopHO-TIpaKTHIeCKUX paboT cTyaeHTamu ognol ¢opmel o6yuenus.-M.:M3a-so PTAY-
MCXA umerns K.A. Tuvupssena, 2009.-144 ¢.

2.Maunanosa P.T. MukpoOHONOTHS 1 HEMMYHOJIOTHA. Y 4e0HO-METOIHTSCKOE TOCOOHE A CaMOCTOs!-
Teaphol  paloTn! cTymedToB ogmHod  popmel ofydwenma. -M.Msg-Bo PTAV-MCXA wumenu
K.A. Tumupszena, 2009.-100c.

3. Mannanora P.T. MuxpobuoIorus ¥ UMMYHOIIOTHS, Y49e0HO-MeToAuIecKoe nocobue A9 BBIION-
HeHus J1abopaTopHo-npakTHIeckux padoT 1o aucudrimye « MUxkpoSuoaoras 1 MMMYHOTTOTHA» CTY-
JEHTaMH  BedepHeldl ouno-3a0yHOH  dopMbl  o0yuenus. -M.Msjp-so PIAYV-MCXA wumenu
K.A. Tumupsizesa, 2009.-84 c.c.
4. Manunanosa P.T. MukpoOuonorust # ©¥MMyHOIOTHS. Y 4yeOHO-MeTOANYIecKOe ITocobHe I BBIION-
HEHHMH CaMOCTOSATEbHOH padoTel 0 AUcHUIIMHE «MUKpOOHONIOIUs M KMMYHOJIOTHAY CTYACHTaMu
BE€UEPHEH, 0MHO-3a049HOH HOopMBl OOYUEHHA.
~M.:H30-go PTAY-MCXA umenn K.A. Tumupsizera, 2009.-146 c.
5. Mannamosa P.T. MuxpoOHONOTHI H U MMYHOIOTHSA. YUueOHO- METOOUYSCKOE NOCOOHE JUIsi BhI-
MOJIHEHHS KOHTPONBHOH paboTHl cTyleHTaMH OuHO-3a09HOH ¢(opMbl obydenmd.-Hsp-so PT'AY —
MCXA nmenn KA. Tumupszepa.-M.-2011.-75 c.
6. Mannaunosa P.T. MukpoOuonorust # “MMyHOIOTHA. YyebHoe nmocobre 17 BEIIOMHEHHA JTabopa-
TOPHO- TpakTuyeckux pabot.- M.: Mzn-0 PTAY-MCXA uMenn KA. Tumupsizesa.-2012.-168 c.
7. Mannanosa P.T. MukpoSnonorus u uMMyHonorus. ¥YuedHoe nocobne 51 BBIIOJHEHHA CaMOCTO-
arensHOM padtoTel M.: M3n-ro PTAY-MCXA nmenn K. A, Tumupszera.-2012.-129 c.
8. TecToBsIH KOHTPONL 3HAHHM MO TeMaM J1TabopaTOpHO- NPAKTHUECKMX 3aHATHH O JAHMCIHIUIMHE
«Muxpobuonorus ¥ uMmMmynonorus» (IIpunoxenue k pabodcH nporpaMme).
9. Mapnanoea P.T. JTafopatophas {MarHocTyka ¥ crienududeckas npoQUIakTHka HHGEKIHOHHBIX
Honesnet.-Yuebrsoe nocodne M.-U3p-so PTAY-MCXA.- 2015.-43 c.
10. Mannanoea P.T. MukpoOuosoras B ummyronorud. - Yyebroe nocobue M.-M3g-so PIAY —
MCXA.- 2015.-77 c.

9.1 Buael 1 dopMbl 0TpaloTKH NpONYMEHHBIX 3aHATHH
1. Ilponyuiennsie yueOHble 3aHATHA 10 JUCUUIUIHE «BeTepurapHas MUKPOOHOIOIHE ¥ MHKONOTH»
CTyZeHT 00s3aH oTpadoTaTh B HENENBHEIH CPOK.
2. CTY/@HTBI, OTCYTCTBYIOIINE HA 3aHATHAX, 0013aHBlI CaMOCTOSTENLHO U3YINTh, OpaTe 3alaHud y
npenogaparenet, 4To0bl HaBepeTaTh NPOIYIIEHHBIH MaTepHAaI
3. I'lpn mpomycke nexiuy 6e3 yBaKUTENbHOH IIPHYHHBI CTYZEHT 00A3aH epenucars JEKIHIO H TO-
rOTOBUTH pedepaT Mo TeMe NPONYIICHHOH NEKUHH, ¢ HCIOMB30BAHUEM JOMOIHHTEILHON JTHTEpaTy-
PBL, ¢aTh €ro IIPEHOAABATENI0 H OTBETUTE Ha OCHOBHBIE BOIIPOCHL TEMEL
4. TlpornymeHHBIE TPaKTHYeCKHE 3aHATHS JI0JDKHEL ObITH OTpaloTaHEL B MOMHOM 00BEME.
5. JInst CTYIEHTOR, IPOITYCTABIIMX yueOHbIE 3aHATHS H3-32 IMUTENBHOM 60Ne3HH, 0TpaboTKa N0IDKHA
[IPOBOIUTECH [10 HHAHBHAYATRHOMY IPa(uKy, COrTACOBAHHOMY © 3aBeAYIOINM Kadenpoit.

B HCKMIOUMTENBHBIX CAydasx (YYacTHE B PETHOHANBHBEIX KOHGEPSHITHIX, CIOPTUBHBIX COPERHO-
BaMASX, CTYACHUSCKHX OMMMIIHANAX B Ap.) 3aB.Kaelpolt MOXKeT ocBOoOOKIATh CTYIEHTOB OT OTpa-
6OTOK HEKOTOPBIX [IPOIYILEHHEIX 3aHATHH,

6. Ortpabotka mnponymesHex [I3 nomkHa ORTR 3aKkoHYeHa [O Hadala 389€THOH HEIEH.
7. Ctyment, ue ycuermuii otpadorats 113 He jjonyckaercs K 3a9eTy B 9K3aMEiy.
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10. MeToguveckHe peKOMeHIANRHA IpenojaBaTessiM M0 OPpramH3anud o0ydeHAd Mo JHCIHH-
munHe «BeTepuHapHag MEKPoGHOTOTAS H MHKOJIOTHD)

[. JIekuMu ¥ rmpe3eHTalMU K JSKIHAAIM;

2. Kommnekt [Ipezenrammit X CACTEMe MyNETHMEIHMA KO BeeM [13;

3. KoMIIekT KOHTPOIBEHO - OIIEHOUHEIX CPEJICTB,

4. KomnnekT yaednnix nocoduit ang 113 u CPC :

4.1 Marnamopa P.T. MuxpoGHONOrsst w nMMYHOIOrH. Y4yeOroe nmocobue I BRIMOMHeHU 1adbopa-
TOPHO- IpakTHUecKHX padoT.- M.: U3g-Bo PTAV-MCXA mvenn KA. Tuvupsazesa.-2012.-168 c.;

4.2 Mausdanoa P.'T, MuxpoOuo10Tus 1 IMMYHOICTHS. Y4ebHoe ocobue /s BHIIONHEHHS CaMo-
croaTensHol paboter M.: M3a-Bo PTAY-MCXA umenn KA. Tamupsazera.-2012.-129 ¢,

4.3 Mannanosa P.T. JlabopatopHas muarsocrrka u crieunuaeckas npodurnaktaka WHOEKIIHOHHBIX
Honeznei.-Vuebnoe nocobne M,-Mz3n-80 PTAY-MCXA - 2015.-43 ¢.

4.4 Mannanosa P.T. Mukpobuonorua # uMMyHOJNOTHI. - YueOHoe mocobue M.-M3g-so PTAY —
MCXA.- 2015.-77 c.

5.0 Mannanosa P.T. MuxkpoGuonorus u ummyrnonorus.- [Tpaktukym. -M.: Teotap- Menua- 2013.-
540 c. Ilo BceM m3noxenneM Temam JIII3 no aucuumuivHe npejcTapieH TeCTOBBIH KOHTPOINB, BO-
MIPOCHI [N CAMOKOHTPOIIS M CA0BAPS MAKPOOHOIOTHIECKHX B AMMYHOJOTHUECKHX TEPMHHOB,

10.1 KomiieKT TecTOBBIX 3aJaHM Mo TeMaM J1adopaTOpHO —
NPAKTHYECKHUX 3aHATHH

[Tonubili KOMIUICKT TECTOBOI'O KOHTPOJSA 3HaHMM Mo BceM TeMaM [13 mo aucuu-
He «BeTeprHapHas MEKPOOHOIOTH B MHKOJIOTHS» MTPECTaBIeH HA 3NEeKTPOHHOM
HocuTelne U B npakTrkyme: P.T. Mannanosa.-MukpoGuonorus 1 uMMyHosorus.-HM3 -
Bo [BOTAP-Megua.-M.-2013.- 540 c.(cTp.322-407). bubmmoteka PTAY-MCXA
nMeHd KA. TuMHps3eBa YKOMIUIEKTOBAHA NIPAKTHKYMOM B PacueTe Ha KaxI0TO CTy-
JleHTa. 3aech, B KaUecTBe NpuMepa, IpeAcTaBIeH TeCTOBLIA KOHTPOIL o 5 1 6 TeMaMm
I13 (1 pazgen).

Tecmoestii konmposie no memam NS u 6 I13; « KyabpTypanbHeie cpofcrsa
MHKPOOPTaRU3MOB. MeToabI CTEPHIA3AIHMY

LKyasTypajdbHble CBOMiCTEA MAKPOOPTaHA3MOB Ha ILTOTHBIX NMHTATEILHBIX cpefax H3y-
Ya0T 00 ¢1eIyIOOIHM NpH3HaKaM (2 TpaBHILHBIX 0TBETA):
l.nanu4ue uan OTCYTCTBHE pocTa (OOMIBHEIA, YMEPEHHBIN, CKyJHB)
2.HAJIUIME WM OTCYTCTBHE ocanka (oOUIBHBIH, YMEPSHHBLH, CKYIHBIH)
3.xapakTep ocanka (XTONESBAONHEIHN, BaTOOOpA3HELH, 38PHUCTEIH B Ip.)
4.xapakTep KONoHul (pazmep, hopma, Kpas, IBET, penbed, Ipo3padHOCTE, CTPYKTYPa, KOHCHCTEHIIMS,
3ar1ax)

2. Kyaprypanbubie cBOWCTBA HA KHAKHX IHTATEJHHBIX Cpelax HIYIAT IO CIeTyH DM
npH3HaKaM (4 IpaBAILHBIX OTBETA):
l.cTeneHb NOMYTHEHHS cpean (cnaboe, cpeaHee, UHTEHCHBHOE)
2.0THOLIEHHE K KHCIOPORY (pOCT B BH/IE HOPMAIBHOMH HIIH MIEPEBEPHYTON €JI0UKH, B BH/IE ePIINKA)
3. HaJM9IHE MITH OTCYTCTBHE TIOBEPXHOCTHOIO POCTA (IPUCTEHOMHOTO KOJIbIA MK IIIEHKH )
4. uBeT
5.XapakTep KOMOHWH
3. aNHYHe W XapakTep ocagKa

3.IIpu nocese YKOJIGM HA MACO-TIENTOHHYIO XKeJIATHHY H3Y4al0T (1 IpaBHIILHELH 0TBET):

1.xapakTep ocaika 3. a9pobuo3 (OTHOUIEHHE K KHCIOPOIY)
2.xapakKTep [IOBEPHOCTHOIO pocTa 4. xapakTep NOMYTHEHHS CPEIBI

4.MeTtoaoM pIaMOMPOBAHHSE MOKHO CTEPU/IH30BATH (3 NPABUJIBLHLIX 0TBETA):
fakTepuanbHEIE IETIH 4.Bony
NACTepPOBCKUE THIIETKA 5. MHCTPYMEHTHI (HOMKHHULIBL, TAHNIETEL, CKANBIIEE)
OUTATeTRHEIE CPes! 6.buzHONOrnuSCKUH pacTeOp
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5.Cyxum xapom B neuax Ilacrepa crepuinsyior (2 IpaBHILHBIX 0TBETA):
NATATeNbHEIE CPEL] 4.pe3MHOBBIC IPOOKH
CTEKJITHHYIO MOCY LY 5. JIerKOBOCIUIAMEHSIOILIECs BeMIeCTBa
MHCTPYMEHTEI (HOXHHUIEL, ¥ Ap.) 6.BOTY
6.Crepuinsanus TeKyuaM napom B annapate Koxa 371o (1 npaBRIbHBIH 0TBeT):
xpobHas cTepunn3anys B TedeHue 3-x quet (mpu t-100°C, 30-40 Mum)
apobyasd cTepriiAzaliid B TeueHue 6-7 naed (nipu t-56-58°C, 1o 1 gacy)
cTepunnzannd npy t-155-160°C B Teuenue 2 gacos
crepuimzanns 1pd t180°C B Tevenue 1 gaca
7.TemnepaTypy B aBTOKJIABE NPOBEPSIOT ¢ IOMOMIBLIO (2 IPABH/ILHBLIX OTBETA):
MOCeRa CTIOPOBBIX hOpPM MEKPOOPTEHU3MOR
KOHTAKTHBIX TEPMOMETPOR
ackopOuHOBOH xucnoTel (I 1w1.187-192°C), ceprr (n.119°C) w jap. XUMHUECKHMX COCTHHEHMH C
HeHTpaNbHEIMA KPaCHTEIIMHE {(PYKCHH, MEeTHIEHOBBIH roaydok)
IOCEBA HECMIOPOBEIX (HOPM MHKPOOPTaHH3MOB
8.D¢pdexTHBHOCTE CTEPHIN3ANUH B aBTOKIaBe MpoRep#ioT {1 MpaBHIILHLI OTBET):
BBICEBOM CIIOPOBOTO MaTepHala
Oen3zoinol kucaorod ( ni.120°C) ¢ nobarneHueM KpacuTelcH
BBICEBOM HECHOPOBBIX OPM MHKPOOPIaAHH3MOB
BBICEBOM aHA3POOHBIX HOPM MHKPOOPTaHH3MOB
9.11actepusanusa — 310 {1 IpaBHIBHBIA 0TBET):
ToJNHAs CTEPUIM3AL K (YHHYTOKEHHE CIIOPOBHIX U BETETAaTHBHBIX (OPM MHKPOOPTaHH3MOB)
HeTlomHAad CTepUIN3aliis (YHUYTOXKEHHE TOTBKO BeTSTATUBHEIX GOPM MUKPOOPraHU3MOB)
HE YHHHTOKAKTCA HU CIIOPOREIE, HH BeTreTATHEHEBIE (JOPMBI MUKPOOPTaHH3MOB
CTepHIH3alus OSIOKCOAEPAAIINX BEIIECTB.
10.ITacTrepu3annd nojsepraoT (1 NpaBANLHLIA 0TBET):
| .IMIIeBHe IPOYKTH (MONOKO, KOHCEPBE)
2.nurarenbHBIe CPeAbl AN KYABTHBUPOBAHHI MHKPOOPTaH I3MOB
3.¢uznonoruyeckuii pactsop
4. nadopatopHy1o mocyny
S MHCTPYMEHTBI (HOKHUUBI, NHHNETH, CKaJbIeNb ¥ Op.)
11.Crepuaun3annsa yibTpadguoIeTOBLIMA JTy9aMH IPHMeHsAeTCs V1A 00e33apakMBalH
(2 IpaBHJILHBIX OTBETA):
1.¢u3monorugecKkoro pacTeopa
2.00e33apakBaHuA BO3MyXa B HOMEIIeHUH (GOKCEL, ONepalHOHHbIE, POJHIILHBIE OT/ASIICHH H AD.)
3 IHIIEBEX IPOIYKTOB
4.raTaTeBHBIX CPEL
S.HHCTPYMEHTOB (HOKHUITBL, ITHHIIETH, CKATBITENb U AP, )
12. YabTpa3Byk NpHMeHseTCH A9 CTEPHIM3ANAH (3 IPABHIILHBIX 0TBCTA):
1.crexnsanuott nabopatopuoi mocyasl 4. BOALI
2.KOKEBEHHO-MEXOBOFO CHIPbs 5. MoJIoKa
3.MHCTPYMEHTOB (HOKHUILBL, THHIETh], CKAILIIEIE)
13. Creprin3anaeil HA3LIBAETCS:
1. BeImeneHRe DakTepUH B IPHPOJHOTO HCTOYHHUKA
2. YHHYTOXCHHE [TATOTSHHEIX MHKPOOPTaHH3MOB
3. YHHYTOXESHHE BCEX MEKPOOPTaHU3MOB U UX TOKOAMUXcs (HOpM.
14. Crepunnsanus reky4uM napoM B anmapate Koxa 3to (1 npasuabHbIi
OTBET);
crepunuzanus pH t180°C B Teuenue 1 waca
npoOHAA CTEPUIW3ANKS B TeueHHe 6-7 auet (mpw t-56-58°C, no 1 gacy)
crepunrzaips npu 1-155-160°C g Teyenue 2 4acoB
npobHasd cTeprIH3anus B Tedenne 3-x gHel (npu t-100°C, 30-40 mun)
10.2 HuTepuer Tpenamep (Aucuuniauda «BerepHHapHas MHKPOOHOJIOFHS H
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MHKOJIOTHS», HanpaBJieHne noAroroBku 36.05.01 «Berepunapus»

JIJis IOATrOTOBKHM IIperofaBaTess U JJIs HCIIONb30BaHMs IIPU OLIEHKE 3HAHWi
CTYIEHTOB, [JIs MOATOTOBKU CTYJEHTOB K 3K3aMeHy, K MHTEpHET- 3K3aMEHy II0
nucuuIinae « MUKpoOHOIOTUs 1 MUKOJIOTUS» pa3paboTaH MHTEPHET- TpeHaxkep.
OH cocraBneH 10 36 KogaM 3JIEMEHTa COACPXKaHHUA, KaXK/bli U3 KOTOPBIX OXBa-
THIBAET BCE pasleibl AMCUUIIIHHBL. OOImas CTpyKTypa COIEep:KaHUA UHTEPHET
TpeHaXkepa [l NIpuMepa IpeacTaBieHa Hke. [I0IHbIA KOMIUIEKT HHTEPHET Tpe-
Ha)kepa 1o MUKPOOHOIOTHH ¥ UMMYHOJIOTHH IPEJCTaBIeH Ha JIEKTPOHHOM HOCH-
Tene Ha 236 cTpaHunax. s nmpuMepa NpeacTaBieH TPEHAXED 10 TeMe JIEKIIHOH-
HoTro 3aHATUSA Ne 1-2 (Ousmonoruss MukpoopranuzMoB (Bompoc: Ilutanue Muk-
POOPraHUu3MOB)

2.02.02

tren 2-02 ®uU3KOJIOTUS U Fr€HETHKA MUKPOOPraHU3MOB
renl  2-02-02 Iluranue MHUKPOOPraHU3MOB

2013 01

HOTpeOHOCTH OaKTepUil B MUTAHWM, IMUTHl MUTAHUSA B 3aBHUCUMOCTH
OT MCTOYHHUKA SHEPIHH, YIIIepoia T pOTPOIsI OKUCIsieMoro cybcTpara

YMETh IPUMEHSATH OJIy4YEHHbIE 3HaHUS [IPU U3YYECHUH JUCIUIIIHHEI

1. Pa3pabotunk — Mannanosa P.T., nokr. 6uonor. Hayk, npodeccop @PI'BOY BIIO
«Poccuiickuif rocymapcTBeHHBIM arpapHbiii yHuBepcuteT — MCXA umenn KA.
TumupszeBa», r. Mocksa

2. Penenzentsl — AunpeeBa A.B., nokr. 6uosor. Hayk, npodeccop ®I'BOY BIIO
«bamkupckuii rocy1apcTBeHHEIN arpapHbBI YHUBEPCHTETY, I'. Y ha

3. Omubku, 3a510’)K€HHbIE B AUCTPAKTOPHI 3aJaHUi 1aHHOW TEeMBI:

TASK1:

4. O6vem yacos (kpenutos) — 100-130

5. KonnuecTBo 3aqaHuii B TeMaTHYeCKOM Habope — 5

OCHOBHYI{) qacCThb MHKpOGHOﬁ KIIETKH COCTaBIIACT

OCHOBHYI0 Maccy MHUKpPOOHOW KJIETKH cocTaBisfeT Bonxa. Ee comepikanme koned-
netcs oT 75 no 85%. B copax comeprkanue Bonbl cocrasnseT oT 40 go 50%. Bona
HaxXOJUTCS B CBOOOJHOM COCTOSHHH, WK CBSI3aHa C JPYTMMHU COCTaBHBIMHU YacTs-
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Mu. CBs3aHHas BOJAa — 3TO CTPYKTYPHBIM 3JIEMEHT I[UTOILIA3MBl U HE SBIISIETCH
pacTBopuTesneM. CBoGoaHast BOJa CIIYKUT AUCIEPCHON Cpelol s KOJIOUI0B U
PacTBOPUTEJIEM AJIST KPUCTAJUTMIECKIX BEIECTB, UCTOYHMKOM BOJOPOAHBIX U TU/-
POKCHITBHBIX MOHOB M YYaCTHMKOM XUMMYEeCKUX peakuui. Bemwka posb BOIBI B

niouecce IbIXaHUSI MUKPOOOB.

BOIa

OenKu

Br! omubnuce. benku He COCTaBIAIOT OCHOBHYIO YacTh MUKPOOHOH KIIETKH.

JIMITU A bL

Be1 omm6nucs. OCHOBHYIO YaCTh MUKPOOHOM KJI€TKU COCTABIISIIOT HE JIUITHIBI.

ImoJincaxapHbl

Bel omubnuce. He mommcaxapuabl COCTABISIOT OCHOBHYIO YacTh MHKpPOOHOM
KJIETKH.

Ha gomio Bogs! B MHI{pO6HOI‘7I KJICTKE IIPHUXOJHUTCA .

OcHoBHYIO0 Maccy MUKpOOHOH KJIETKH cocTaBisfeT Boja. Ee conmepxanue koneod-
nercst ot 75 no 85%. B cniopax conepxanue Boasl coctasiseT oT 40 1o 50%. Bona
HaxXOAUTCS B CBOOOAHOM COCTOSIHMM, MU CBA3aHA C JIPYIMMU COCTABHBIMU 4acTs-
mu. CBsi3aHHas BOJa — 3TO CTPYKTYPHEIH 3JIEMEHT [UTOIIIA3MbI M He SBIAETCS
pactBoputeneM. CBoGogHas BoJa CIIyKUT JAUCIIEPCHON Cpefoi AJis KOJJIOUIOB U
pacTBOpPHUTENIEM I KPUCTAJUINIECKUX BEIeCTB, NCTOYHHKOM BOJIOPOIHBIX U M-
POKCHJIBHBIX HOHOB M YYaCTHHKOM XMMWYECKHX peakiuil. Bemuka poib BOIbI B
npolecce AbIXaHusI MUKPOOOB.

Bre1 omubnuck. Copeprkanue BOIbI B MUKPOOHOI KiIeTKe He COOTBETCTBYET TaKo-
MY 3HA4YEHHIO.

50%

Br1 ommbnuce. ConiepxaHre BOABI B MUKPOOHOI KIIeTKe BBIIIE JaHHOTO 3HAYEHUS.
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48%

Bel omwmbiucs. Conepranue BOAbI B MUKPOOHOM KIIETKE OTIHYAETCS OT 3TOTO
3HaYeHUS.

OCHOBY OpraHMYeCKHMX BeINeCTB MHUKPOOHOHW KIETKH COCTABJSIET XUMHYECKHHA
JJIEMEHT

bakTepuanbHas KieTKa COCTOMT M3 OPraHOreHOB: a30Ta, yIiiepoja, KHUCIOpona,
Bonopoja. Ha nomro azora mpuxomurcs 8 -15% cyxoro ocrarka, yriiepoja — 45-
55%, xucnoponma -30%, Bomoponma -8%. OOmee comep)kaHne MHUHEPATBHBIX Be-
mectB (P, K, Ca, Na, Mg, Fe, CL, S, Mn, Zn u 1p.) B GakTepusix HaXOIHUTCS B IIpe-
nenax oT 2 no 14%. Opranuyeckast 4acTh CyXOro BellecTBa OakTepuil COCTOUT U3
6enkoB (50 -80%), nykneonporennoB (10-30%), yrneBomoB (12-18%), nmunmumoos
(5-10%, y GaxTepuii oTiararmmmx Kup B BUIE 0COOBIX BKIIFOUeHUH — 10 40%).

rIepo

BOOOPOAO

e

Bo1 omubnuce. Bogopon He SBIsSETCA OCHOBOM OpraHUYECKUX COSIMHEHUN MUK-
O0HO¥ KJIETKH.

|

&

oT

Brr ommbmrics. OCHOBY OpraHHYecKUX COeIHHEHHH MUKPOOHO# KIETKH COCTaBIIs-

€T HE a30T.

Ber omubaucs. Kucnopon He CIyXHUT OCHOBOW OpraHMYECKHX COCIUHEHHMH MUK-

ioﬁHoﬁ KJIETKH.

B ocHoOBe nenenys MUKpOOPraHU3MOB Ha aBTOTPO(BI U reTepoTpodbl JIEKUT CIIO-
cOOHOCTBE

MuxpoOHble KIETKM MOT'YT yCBauBaTh OpraHHYecKUe U HeOpraHWIecKue CoeruHe-

HUS yriepoga. MukpoObl, HCIONB3YIOLIHE B Ka4eCTBE MCTOYHUKA Yriiepoda yr-

JIEKUCIIOTY - Ha3bIBatOTCA aBToTpodamMu. OHM CHHTE3UPYIOT COOCTBEHHEIE OENKH,

IIOJTACaXapuIbl, HYKJICHHOBEIE KHUCIOTHI, BUTAMUHBI U Op. HEOOXOAHMMbIE CTPYK-

TypHbIe U (YHKIHOHAIbHbIE MOJIeKyIbl. OpraHu3Mbl, HY)KIAIOIIHECs Ui CBOEr0

IINTaHUS B OPraHUYECKOM YITIepOJe HasbIBaroTCs rereporpodamu . I'eteporpodsl
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B CBOIO OUepe/b JAeNATCs Ha MeTaTpo(bl( MK canpoduThl) 1 mapaTpodsl (WX Ta-
pasutel). CanpoUThl ITUTAIOTCS MEPTBEIMA OPTaHWYECKUMH TKAHSIMH W IIPOXYK-
TaMH HX paclaja, 1apasuTsl- XKUBOU OpraHWYeCcKOl MaTepuen.

yCBaMWBaTh pa3UyHbIe (DOPMBI yTriiepoaa

iCBaHBaTB pasnuyHbie GOpMEI a30Ta

OrtBer He BepHBIH. B ocHOBe neneHus MUKPOOOB Ha aBTOTPOGE! ¥ reTepoTPOQEI He
JIEKUT CIIOCOOHOCTE yCBauBaTh pasiivyHble (DOPMEI a30Ta.

YCBaMBaThL SHEPIrulo CBeTa

OtBet He BepHbIil. MUKpOOpraHU3MEI, CIIOCOOHBIE yCBaMBAaTh DHEPTHUIO cBeTa, 00-
JafaloT YHEPreTHIeCKUM Mapa3uTH3IMOM H Ha3BIBAIOTCS GOTOTpodamu.

HCITOJIb30BATE SHEPTULO peaKHHﬁ OKHCJICHHA-BOCCTAHOBIICHHA

OtBer He BepHBIH. MUKpPOOPraHu3Mbl, CIIOCOOHBIE MCIIOIB30BATh SHEPTHIO 32 CYET
OKHMCIIMTEbHO-BOCCTAHOBUTEBHEIX PeaKInii, HA3bIBAIOTCS XEMOTPODaMH.

OTAMYIHUTETBHEIM IPU3HAKOM METAaTpo(OB (campoduTOB) SBIIETCS CIIOCOO-
HOCTh

MukpoOHBIe KJIeTKM MOTYT yCBaHBaTh OPTaHUIECKUe U HEOPraHUYeCKUe COeIUHE-
HUs yraepoga. MUKpoObl, HCIIONE3YIOIIKE B Ka4eCTBE MCTOYHHMKA YTIIEpPOAa yr-
JIEKUCIIOTY - Ha3bIBaroTcA aBToTpodamu. OHM CHHTE3HPYIOT COOCTBEHHBIE OEIKH,
TIOJTUCAXAPH/IBI, HyKICHHOBBIE KUCIOTHI, BUTAMUHEI M JAp. HEOOXOOUMBIE CTPYK-
TYpHBIE ¥ (QYHKIHOHATbHEIE MONEKyNbl. OpraHu3Mbl, HyXKIAIOLIHeCs I CBOEro
TIUTaHHs B OPraHMYEeCKOM YTIIepoJie HasbIBalOTCs reTepoTpodamu . ['eTepoTpoder
B CBOIO OYepens AeNaTcsl Ha MeTaTpogsl( MK canpodUThl) U napaTpodsl (MM ma-
pa3uthl). CanpoTpodsl MUTAIOTCS MEPTBBIMH OPraHUYECKAMH TKAHAMH U IIPOAYK-
TaMW WX pacliajia, Mapa3uThl MUTAIOTCS KUBOH opraHudyeckod marepuei. Cyie-
CTBYIOT MHUKpPOOBI, 00JIafaroniue HepreTuieckuM napasutusMoM. K HUM OTHO-
caTest: GOTOTPOREI — MONYYAIOT SHEPTHUIO 33 CUeT CBeTa U XeMOTPO(EBI — 32 CYET
OKHMCITUTENbHO-BOCCTAHOBUTEIBHBIX PEaKII.

HCIIOJIB30BaTh YIJIEPOd TOJIBKO U3 OTMEPIINHUX OPraHUYCCKHUX TKaHEeH

HCIIOJIE30BATE 3HEPI'HIO peaKuHii OKHCJICHHA-BOCCTAaHOBJIICHHA

Bel omm6nuch. MUKpOOpraHU3Mbl, UCTIOJIB3YOIINAE SHEPTHIO PEAaKLIMK OKHCIICHHS-
BOCCTAHOBJIEHHUS, He ABIAIOTCS MeTaTpodamu (canpouramu).
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YCBauBaTh DOHEPIHIO CBETA

Ber omubnucs. Metarpods! (campoduThl) He yCBaUBAIOT YHEPIHIO CBETA.

HCIIONIBE30BAaTh YTIIEPOO TOJBKO M3 TKaHeH )XKHUBOTO OopraHu3Ma

Bre1 omubmich. MUKpOOpPraHW3MbI, YCBAaUBAIOIIME YTITIEPO TOJNBKO U3 TKaHEH JKu-
BOI'0 OpraHu3Ma He SBJISITCS MeTaTpodamu (canpoduramu).

XGMOTPOQ)EIMH Ha3bIBAKOTCA MHKPOOPTaHHU3MbI, HCIIOJIB3YHOIIHE

Mukpo6bl HyKIal0TCAd B MOCTOSHHOM IpUTOKe dHepruu. CyIlecTBYIOT MUKPOOp-
raHU3MEI, 00NaqaroNIie YHEPreTHIecKM Mapa3uTU3MOM, KOTOPBEIE HMEIOT co0-
CTBEHHBIH MeTabO0JIN3M, HO 3aBHCSIT OT 3HEPTeTHUECKOro 0OMeHa KIIETOK XO035SMHA.
OHU HCMONB3YIOT 3HEPTUI0 cBeTa (HOTOTPOdBI) U XUMUYECKYIO IHEPTHUI0 OKHCITH-
TEJIBHO — BOCCTAHOBUTENBHBIX PeaKIyi (XeMOTpodEl).

BHEiil"HI{) OKHUCIIMTEIBHO- BOCCTAaHOBHUTCIIEHBIX peammﬁ XUMHAYECKUX COeINHEeHU

OpraHru4eCcKre UCTOYHUKH YTIIEpOIa

Otget He BepHBIH. MHUKPOOPTaHU3MBI, HUCIIOJIB3YIOIINE OPraHUIeCcKHe UCTOYHHUKU

yrneio,n;a HE SIBISTIOTCS. XEMOTpodaMH.

H@Oil"aHI/FIECKHe HUCTOYHHKH yTIIEpOoaa

OtBeT He BepHBIH. MUKPOOPraHU3MEI, HCIIOJIb3YIOIINe HEOPraHHIeCKHe HCTOYHHU-
K1 irnepona SIBIIAIOTCS HE XeMOTpodaMHu.

CBETOBYIO SHEPTHIO

OTBeT He BepHBIA. MHKPOOPTaHU3MBI, WCIIOJIB3YIOIUE CBETOBYIO JHEPIHIO - HE
XEMOTPO(EI.

(IJOTor.po@aMH Ha3bIBAIOTCA MUKPOOPraHU3Mbl, HCIIOJIb3YIOIIHE

MukpoOBI HyXIatOTCS B IIOCTOSSHHOM IPUTOKE 3Hepruu. CylecTBYOT MUKPOOP-
raHK3MBbl, 00Ja/Iaf0l[He YHEPTETHYECKHM Mapa3uTH3MOM, KOTOphle HMEIOT co0-
CTBEHHBIH MeTaboJIM3M, HO 3aBHCST OT SHEPreTHYecKoro oOMeHa KIeTOK XO035SUHA.
OHM HCIIONB3YIOT 3HEPTHIO COIHEUHOTOo cBeTa ((HOTOTpOdBI) H XUMHUYECKYIO SHED-
I'MIO OKHMCJIMTEIBHO - BOCCTAHOBUTENBHBIX Peaklui (XeMoTpodBbl).
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HUHO CBETA
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OpPraHr4YCCKHE UCTOYHHUKH YIriiepoa

I

Otser He BepHBIH. MHKpPOOPraHU3MBbl, UCIIONB3YIOIINE OPraHHUECKHEe UCTOTHUKA
yriaepona, He SBIoTca GoTtoTpodamu.

HEOpPraHWYeCKHe UCTOYHHUKH yTiepoaa

OtBet He BepHBIH. MHUKpPOOPraHU3MBI, UCIIOJIB3YIOIIHE HEOPraHUIEeCKHEe UCTOUHH-
KU yriepoaa SABISIOTCS He hoToTpodamu.

SHEPTHIO OKHCIUTCIBHO-BOCCTAHOBUTEIIBEHBIX peal(unﬁ XUMHYECKHX COSTUHEHUM

i

Otset He BepHBIA. MUKPOOPraHU3MBbl, UCIIONB3YIOLIUE SHEPTUI0 OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEaKIi XUMHUYECKUX COEAMHEHUH — He GOTOTPOGEI.

KHCJ’IOPOH ABJBIETCA KU3HCHHO H606X0,I[I’IMBIM QJIEMECHTOM IJIA
OPM MHKPOOPTaHHU3MOB

i

Bce MHKpOOpraHu3Mbl, B 3aBUCHMOCTH OT criocoba IMoJydeHUs SHeprHH | I10 OT-
HOIIEHUIO K OKHCIIUTENI0 - MOJIEKYJISIPHOMY KHCIIOPOIYy, HENSATCS Ha: a’poOsl,
aHa’poObl, obnuratHele (cTporue) aspoOwl, oOJHMraTHEIe (CTpOTHE) aHa’3pPoOH,
(akynpTaTUBHEIE a3pOOBI U aHa’pPoObl. ASpoOHEIE MUKPOOPraHM3Mbl Pa3BUBAIOT-
Csl TOJIBKO B IPUCYTCTBUU KUCIIOPOJa, aHA3pOOBI - pa3BUBAIOTCA B OECKHCIOPO.-
HOM cpene. O6nuraTHele a3poOBl pacTyT TONBKO B IPUCYTCTBHM KHUCIOpoaa (He
meHee 20%), a 11 o0MUraTHEIX aHadpoOOB HAIMYUE MOJIEKYJISIPHOTO KUCIOpoaa
SBJISIETCS BPEIHBIM, 3a[IepKHUBAIOIINM POCcT (pakTopoM. PakyIsTaTHBHEIE a3poObI
IIPH HAJIMYUU KHUCIOPOAa BKIIOYAIOT €ro B 00MeH BEIeCTB B Ka4eCTBE KOHEUHOTO
aKIeNnTopa BOJOPOAa, a IPH OTCYTCTBHHM KOHEYHEIM aKIENTOPOM BOAOPOIA CIIy-
KHT Kakoe-TH00 OpraHudecKoe BElIeCTBO.

CTPOTHMH a3po0aMu

AKYJILTaTHBHBIMH 83p06aMH

Bbel omuGmuchk. @axkyapTaTuBHBEIE a’3po0bl HEe TpeOyIOT BBICOKOTO COAEpKaHHA

KHCHOiOI[a.

CTPOTHMH aHadpodaMu

Bsl ombnuck. Ctporue aHaspoOs! He HyKIAIOTCA B HAJIMYUH KHCIOPOJa.
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ﬁaKYJIBTaTHBHBIMH aH&3p06aMI’I

Bl omnbnuce. [Ing GakynpTaTUBHBIX aHA3POOOB KUCIOPO] HE SABISETCH XKU3HEH-
gamHmM 3JIEMEHTOM.
ITask9

Buonorudgeckoe OKUCIEHHE 3TO
IIpy OKHMCIEHHM XMMHYECKMX BEIECTB IMPOMCXOIUT Pa3pPhbiB XUMHUECKUX CBA3EH,
COIIPOBOXKIAIOIIKICA BbIeIeHHeM cBOOOMHON sHeprun. CBoOOIHAS SHEPrUs HE
MOXKET HCIIOJIb30BATbCS KUBBIMHA OpraHU3MaMK W OOJDKHA OBITh TpaHC()OPMHPO-
BaHa B OMOJIOrMYecKd ycBauBaeMyro ¢opmy. [lonydeHue KIeTKoi s3HEpruu B OHO-
TOTHYECKH yCBauBacMoH (opme HazbIBaeTcss OMOIOTHYECKUM OKucieHweM. [Ipu
3TOM cBOOOJHAs 3HEPrus TpaHCHOPMHUPYETCS B YCBAHBAEMYIO JKHBOM KJIETKOM
(hopMy 3HEpPrum MONeKysbl ajieHo3uHTpudochara (ATD). MUKPOOPraHHU3MEl MO-
IyT OKHCIATh HEKOTOpBIE HEOpraHHYecKHe U Jio0ble OpraHWdYecKHe BeIecTBa.
IIpu 3TOM BEICOKOMOJIEKYJIIpHBIE BEIECTBA JOJKHEI OBITH NPEBAPHUTEIBHO THI-
PONH30BaHbl 10 MOHOMEpPOB. MOHOMEpHI IMOJBEPraloTCs OKHUCICHHIO depe3 Pl
IIOCIIEN0BATENBHEIX ()EPMEHTATUBHBIX IIPOLIECCOB, MPEACTABISIONINX CO00H co-
IIPSKEHHOE OKUCIIeHUEe-BOCCTAHOBJIEHHE, TIE OJHO COEIHHEHHE SBJISETCA IOHO-
POM 3JIEKTPOHOB, a Ipyroe — akIenTopoM. Eciii KOHEUHBIM aKIEnTOPOM 3JIEKTPO-
HOB CITYKHT MOJIEKYJISIPHBIN KUCIIOPO, bIXaHHe Ha3bIBaeTcs adpoOHBIM, eCIH KO-
HEYHBIM aKLENTOpPOM SBISIOTCS CynbdaTbl, HUTPAThl, KapOOHATBI — OBIXaHHUE
Ha3bIBAaETCs aHAPOOHBIM. DHEPreTHYeCKHe MpPOIECCH], IMPH KOTOPBIX OpraHude-
CKHE COEIMHEHHMS CIIy)KaT OJHOBPEMEHHO U IOHOPaMH H aKLIENTOPaMH 3IeKTpPo-
HOB, HA3BIBAIOT OpOXKEHUEM.

IIOJIy4eHHUe KJIETKOH S5Hepruy B OHONOTHYECKH yCBaHBaeMon (opme

BBIJICJIEHHE TEIIJI0BOM OHEPIruu

OtBeT He BepHbIH. BrimeneHue TEIIOBOM SHEPIUM HE ABIAETCS OHOJOTHUECKUM
OKHUCJIEHHEM.

BBIJIC/IEHHE CBETOBOM JHCPTHHA

OTBeT He BepHBIH. BhineneHue CBETOBOM JHEPTHH HE CIY)KUT OHMOIOIHYECKHM
OKHCIIEHUEM.

BBIZIEJIEHHE CBOOOIHOM OHEPI'HH IIPH pa3pbIBE XUMHYECKUX CBsI3eit

OrtBeT He BepHBIM. BrimeneHue cBOOOAHOM SHEPrWM NpPHU pa3pbiBe XMUMHYECKUX
CBsI3ell — 3T0 He OMOJIOrHYECKOe OKHCIICHHE.
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OcHOBHBIM OapbepOM Ha IIyTH IOCTYIUIEHHs TUTATENbHBIX BEMIECTB B MUKPOOHYIO
KJIETKY SIBIISIETCS

ITponuiaeMocTh MHUKPOOHBIX KJIETOK HEOAMHAKOBa IS Pa3IMYHBIX BEIIECTB U
o0ycoBIeHa HaMM4ueM ABOHHOro Oaphepa Ha UX IyTH: KJIETOUHOM CTEHKH (HHO-
r7la C KarcyJlod U CIM3UCTBIMU CIIOSIMH) U LUTOIUIa3MaTuieckoit memOpaunsl. Karn-
Cylla ¥ CIIM3HCTBIE CIIOU - PBIXJIbIe 00pa30BaHMs U HE OKa3blBAIOT CYLIECTBEHHOIO
BIMSHHSA Ha TpaHCHOpPT BellecTB. KieTouHas cTeHka MMeeT Ha IOBEPXHOCTH Ma-
IyX0 BelIWUUHY AU(QQy3HbIX mop. [loaToMy OHa CIYXKUT MPENnsTCTBUEM TOJIBKO
IJI BBICOKOMOJIEKYISIPHBIX COSIMHEHHH, HO JIEFKO IPOITyCKaeT HU3KOMOJIEeKYIap-
Hble. OCHOBHEIM 0apbepoM Ha ITyTH MPOHUKHOBEHHUS BEIIECTB B KJIETKY SIBJIAETCS
IUTOIIa3MaThdeckas MeMOpana. Jlns obecriedeHnss HOPMaJIbHOH JKU3HEIesATelb-
HoctH knetky L{IIM momxHa ObITh HMpoHHIIaEMa ISl MUTATEIBHBIX BEIIECTB, KHC-
jopoJia ¥ U yAaluseMBIX IpoAyKToB oOMeHa. [lepemeleHue BemecTB uepes
MeMOpaHy TIPOMCXOAUT Yepe3 Mesbyaiinue mopsl B ee tommie. LIIIM obmamaer
CBOMCTBaMH, XapaKTEPHBIMM [JIS1 BceX OHMOJIOTMYecKHMX MeMOpaH: 3aMKHYTOCTE,
aCHMMETPHUYHOCTh, IWHAMUYHOCTH U IPOHUI@AEMOCTh. TpaHCIOPTHYIO (DYHKLIHIO
LIIM o6ycnaBnuBaeT NpOHULIAEMOCTh (OHA MPOSIBJISETCS B BHIE IOJYIIPOHHUIIAE-
MOCTH U M30uparenbHOH mpoHuIaeMoctH). Ilomynponunaemocts obecredrBaeT
Pa3Hyl0 CKOPOCTh Ilepexofa HU3KOMOJIEKYJSIPHBIX BEINECTB, pa3Mep MOJEKYJ KO-
TOPBIX COIIOCTaBMM WM MEHbIIE pasMepa mnop B MeMOpane. M30uparensHas mpo-
HUIIaeMOCTh 00YCIIOBIEHa HATMYHEeM Ha ee MOBEPXHOCTH CHEeIM(HYHBIX OeTKOB-

HEiieHOCT{HKOB — [IepMeasamMu.

OUTOINIa3zMaTH4YCCKasd MeMGpaHa

KJICTOYHas1 CTCHKaA

OtgeT He BepHBIH. KileToyHas CTeHKa He CIy)XHT OCHOBHBIM 0apbepoM Ha ITyTH
nocrinneﬂpm TIUTATENILHBIX BELIECTB B MUKPOOHYIO KIIETKY.

ciu3ucTas 000J0uKa

Ortser He BepHbIH. Cnusucras 0607109Ka He MOKET OBITh OCHOBHBIM OapbepoM Ha
nim MOCTYILICHUS TUTATENbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

KaHCiﬂa

OtBeT He BepHbIH. OCHOBHBEIM GaphepoM Ha ITyTH IOCTYIUICHUS ITUTATE/IbHBIX Be-
IIeCTB B MHKPOOHYIO KJIETKY SIBIISETCS HE KarcyJa.

Usbuparenshas nponruaemocts [{IIM o0yciosneHa Halu4ueM Ha ee II0BEPXHO-
CTH
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OcHOBHBIM 0apbepoM Ha ITyTH BEIIECTB B KJICTKY SBJISETCS [UTOIIA3MATHIECKASL
MeMOpana. [na obecneueHus HOpMaTbHOH KH3HENEATETBHOCTH KieTku L[IIM
IOIDKHA OBITE TIPOHMLIAEMA 1 MUTATeIbHBIX BEUIeCTB, KUCIOPOAa W ISl yaalisie-
MBIX IIPOXYKTOB oOMeHa. [lepeMelieHue BellecTB depe3 MeMOpaHy MPOHUCXOIHT
yepe3 Menbyanine mnopsl B ee tone. L{IIM obnanaer cBoiicTBamMu, XapakTepHbI-
MH I BCeX OHomornyeckux MeMOpaH: 3aMKHYTOCTh, aCHMMETPUYHOCTb, JIHHAa-
MHYHOCTb M IPOHHIAEMOCTh. TpaHcmopTHy (yHkuuio [[I[TM o6ycrnaBmuBaeT
IIPOHHUIIAEMOCTE (OHA MPOSBIISETCS B BUE MOIYIIPOHUIIAEMOCTH U M30HpaTeIbHOMN
nporunaemMocty). IlomynporunaeMocTs obecneuynBaeT pasHy CKOPOCTh Mepexo-
Jla HU3KOMOJIEKYIISIPHBIX BELIECTB, pa3Mep MOJIEKYN KOTOPBIX COIOCTABHM HITH
MeHbIIe pasMepa Iop B MeMmOpane. M3buparencHas mpoHHUIIaeMOCTs 00YCIOBIEHA
HaJlM4YkeM Ha ee MOBEPXHOCTH CIelU(PHUUHBIX OeIKOB-IIepeHOCYUKOB — MepMeasa-
MH.

CHGHH%’H‘IHBIX GCHKOB-HepeHOCTIHKOB - IIEpMeas

o)

Br1 omubiucs. [lops! He 06ycnaBinuBaoT H3bupaTenbHyro mpoHuaeMocts LITTM.

Typropa

Br1 ommubnucs. M36uparensHas nporunaeMocts LIIIM He o6ycnaBiuBaercs co-
CTOSIHHEM TYpropa.

CJIM3HUCTLIX CIIOCB

Brr omubnuck. Cnusuctas 000709Ka He 0KA3EIBAET BIMSHUAS Ha H30HPATEILHYIO
oHunaeMocts LI IM.

L

Ileperoc Bemects yepe3 LIIIM mpoTUB rpajreHTa KOHLEHTPALUH OCYIIECTBIIAET-

Cca l’IiTeM , IIPH Yy4aCTHUH .

Paznuuaror Tpu TUMa TPaHCIIOPTHBIX CUCTEM, IPH ITOMOINU KOTOPBIX BEIIECTBA U3
OKpPYXKaIoIIeH Cpedbl MOCTYIMAIOT B KIETKY 4epe3 MeMOpaHy: maccuBHas quddy-
3us, oOnerdenHas auddy3us, aKTUBHBIHA TPaHCIOPT. J[BHKyIIe# Cuioi maccus-
HOM nupy3uu sBNsSeTCS TpaAueHT KOHIEHTPALWH ITEpeHOCHMOT0 BeIlecTBa. JTOT
MeXaHHU3M He TpeOyeT 3aTpaT 3Hepruy Ha ITepeHOC BEIIECTB U CKOPOCTh IIepeHoca
BECbMa HE3HAUWTENIbHA. TaK TMEepeHOCSATCS BOAa, HEKOTOpPBIE MOHBI M KHUCIOPOJ.
[Ipu nepeHoce o Tuy o6yerdeHHo# quddy3uu U aKTUBHOTO TPAHCIIOPTA y4acT-
BYIOT O€NKU-TIEpEHOCUUKH — [epmeasbl. MOJeKyIsl IepMeas IIepeMeInaroTcs
MEXy BHEIIIHMMHU M BHYTPEHHHMMHM morpaHu4HbeiMu ciosmu LIIM. IlepeHocunku
CBA3BIBAIOT MOJIEKYJYy PAacTBOPEHHOTO BEIIeCTBa Ha OJHOH CTOpOHe MeMOpaHBI,
48




TIEPEHOCAT €r0 K IIPOTUBOIIONOXKHOM, TAe M ocBoboxnaroT. [lepeHocunku oba-
Nar0T CTPOTOH CIENUPUIHOCTBIO, T.€. KaXKIbI N3 HAX IEPEHOCHT TOILKO OIpe/e-
neHHoe BemecTBo. CkopocTh obierdeHHON nuddy3un 3HAUUTENBHO BEINIE, YEM
CKopocTh maccuBHOM. llepenoc BemecTa 1o obnerdeHHoN MubGy3un TaKKe He
TpeOyeT 3aTpaT 3Heprud. [lepeHoC BemecTB 0 MEXaHU3MY aKTHBHOIO TPAHCIIOP-
Ta UJET IPOTHUB IPaHeHTa KOHLEHTPAlul U OCYIIECTBIISIETCS TPH yuacTHu Oejl-
KOB-IIEPCHOCYMKOB - IIepMeas. AKTHUBHBIA TpaHCIOPT TpeOyeT OONBIMX 3aTpar
SHEPTHUH.

[

KTHUBHOI'O TPaHCIIOpPTa

OeITKOB IIePEHOCUUKOB - [IepMeas

oGierdenHo# nuddysuu

Ortser He BepHBI. ObnerdenHast TU(GQy3us © HE MOKET ObITh IPOTUB TPagUEHTA
KOHIIEHTPAIIHH,

NacCUBHOU nudy3uu

Ortser He BepHsIi. [TaccuBHas nudPy3us He OCYIECTBIAETCS IPOTUB TPAIUEHTa
KOHIIEHTPAIIHH.

CIEIHATBHBIX HEPMEHTOB

Ortser He BepHBIi. HeT criennanbHbIX (hepMEHTOB IS IIEPEHOCa BEIECTB Yepes3
HITM MuKpOOHON KIETKH.

Tyiroia

Ortsert He BepHBIN. COCTOSIHUE Typropa He ONpeelseT IIEPeHOC BEIIECTB Yepes
L{IIM npoTHB rpailieHTa KOHLEHTPALIHH.

Ilepenoc BemecTs B MUKPOOHYIO KiIeTKy depes LIIIM ¢ 3arparoii sHepruu mpo-
UCXOAUT 110 MEXaHU3MY

Pa3mu4aroT Tpu TUIA TPAHCIIOPTHEIX CHCTEM, TIPH ITOMOIIX KOTOPBIX BEIIecTBa U3
OKpy’Karollled cpenpl IIOCTYIAaOT B KJIETKY depe3 MeMOpaHy: rmaccuBHas AUQdy-
3us1, obnerdenHas Tuddy3us, akKTUBHBIA TPaHCIOPT. JBHXKyINed CHIION ITaccHB-
HoH nuddy3un sSBisieTcs rpafieHT KOHLEHTPalul IepeHOCHMOro BelllecTBa. JTOT
MeXaHH3M He TpebyeT 3aTpaT SHEprUH Ha MepeHOC BelleCTB U CKOPOCTh IepeHoca
BeChbMa He3HauWTelbHa. Tak MepeHOCsATCs BOJa, HEKOTOPBIe WOHBI W KHCIOPO.
[Ipn nepeHoce mo THILy obierdenHoM auddy3un 1 aKTUBHOTO TPAHCIIOPTA y4acT-
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BYIOT O€IIKH-TIEpeHOCYMKH — IlepMeasbl. MOJIEKyNBl TiepMeas IepeMelatoTes
MEX/y BHEIIHHMMH H BHYTPEHHHMH IIOrpaHU4YHBIMH ciosamu LIIM. Ileperocunku
CBA3BIBAIOT MOJIEKYNIy PacTBOPEHHOI'O BeIEeCTBa HA OJHON CTOpPOHE MeMOpaHHI,
TIEPEHOCAT €ro K MPOTHBOIIOJIOKHOM, rae U ocBoboxknaroT. [lepenocynku obna-
JAIT CTPOroH crenu@UIHOCTEIO, T.€. KXl U3 HUX IIEPEHOCHT TOBKO OTpese-
neHHoe BellecTBo. CKopocTs 001eryeHHON AU(PQY3UH 3HAYUTENBHO BBIIIE, YEM
CKOpOCTh maccuBHOM. IlepeHoc BemecTBa 1o obOneryeHHOH mUM(Y3UH TaKkke He
TpebyeT 3aTpar 3Heprur. [lepeHoC BellecTB [0 MeXaHH3MY aKTUBHOTO TPaHCIIOop-
Ta UJET IIPOTUB I'PAJMEHTa KOHLIEHTPAlMA U OCYIIECTBIAETCS IIPH y4acTuu Oell-
KOB-TIEPEHOCYHKOB - TlepMeas. AKTHBHBIN TpaHCTIOPT TpebyeT OONBIIMX 3aTpaT
3HEPruu.

AKTHBHOI'O TpaHCIIOpPTa

npoctoit nuddyzuu

i

Be1 ommbmucs. [poctast nuddy3us mpoucxomut 6e3 0coObIX 3aTpaT SHEPTHH.

OrerdeHHoi aubOy3un

Q

o

bl omHOKcek. Obserdyennas 1uddy3us He IPOUCXOTUT C 3aTPATOM SHEPTHH.

acCUBHOM TU(PdY3HH

Be1 omubmucs. [Brkymmnelt cuinoi maccuBHON TudGy3uH SBISETCS TPaIHEeHT KOH-
LIEHTPALH [IepeHOCHMOr0 BEIIEeCTBa.

36upaTenbHas IPOHULAEMOCTh ITUTOILIa3MaTHYECKO MeMOpaHbI 00ecTIe rBaeT

I1e ieHOC

[IIM obnamaeT xapaKTepHBIMUA CBOMCTBAaMH, MPHCYIIUMH BCEM OHMOIOTHYECKHM
MeMOpaHaM: 3aMKHYTOCTb, aCHMMETPUYHOCTD, JUHAMUYHOCTD M IMPOHHIIAEMOCTS.
TpancnoptHyro GpyHKIHIO MeMOpaHbl 00yCIaBIUBaeT IPOHUIIAEMOCTh, Pa3muyaroT
MOTYTIPOHUIIAEMOCTh M H30MpaTeNbHYyI0 IIPOHHIAeMOCTh. I[l0yNpOHUIIAEMOCTE
obecrieurBaeT pasHyr0 CKOPOCTb [epeXo1a HU3KOMOJIEKY/ISPHBIX BEILIECTB, pa3sMep
MOJIEKYJI KOTOPBIX COIIOCTaBMM WJIM MeHbIIe pasMmepa mop B MeMOpane. 13bupa-
TelbHAas IIPOHHIAeMOCTh 00YyCIIOBIeHa HalWYHEeM Ha €€ IOBEPXHOCTH CIIeLH-
¢raHBIX 6eMKOB-IIEpEeHOCYHKOB — IepMeas, Oimaroaaps kotopeiM depes L[ITM mo-

TYT IIPOXOAHUTE TOJIBKO paCTBOPEHHBIC BEIICCTBA.

iaCTBOFeHHBIX BEIIIECTB

HH3KOMOJIEKYJIIPHBIX BEII[ECTB
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Brl He npaBel. [lepeHOC HU3KOMOJIEKYJIISIPHBIX BEIIECTB He obecreunBaeTcsa H30u-
paTenapbHOH npoHunaemMocTso LIITM.

w
o
B
Z

Brr He npaBbl. M36upatensHas nporunaemMoctsio LIIIM He oTHOCHTCA K IIepeHOCY

w
o
)=
=a)
=

BCeX HeOOXOIUMEBIX KJIeTKe KOMIIOHEHTOB

Ber He npaBel. M36uparensHas nponunaemoctsio LIIIM He obecniednBaer Impo-
CTOM IepeHOC BCeX HEOOXOAMMBIX KIeTKe KOMIIOHEHTOB.

ITporpammy paspaborasna: (\/
Mannanosa P.T., 1.6.H., nmpodeccop %MLWTQ/

(noAmHcs)
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PENLEH3UA
Ha pabouy nporpamMmy AHCHHIIAHLL «BerepunapHas MUKPOOHOJIOTHA H MHKOJIOTH»,
KoTopad BXoauT B nuk1 b1.0.1% nporpaMmsr «Berepunapnsa», HalipaBJIeHHAE
moareToBKA — 36.05.01 —Berepunapus (cneuuanurer).

VBanoBeIM AnexceeM AnekceeBHUEM, IpodeccopoM Kadeapsl GH3MOIOTHH, 3TONOTHH U
fduoxumuy xuBoTHEIX OI'BOY BO «Poccuiickuii rocygapcrseHsplil arpapHbii YHABSPCHTET Y,
TOKTOpOM OHONOTHYECKMX HAayK (fanee [0 TEKCTY PeleH3eHT), NpOReASHA peleH3us padouei
MIPOTPaMMBl TUCLHIITAHE! « BeTeprHapHas MUKPOOMONOrUs H MUKOIOTHAY, KOTOpad BKIIOYCHA
e uukia b1.0.19 nporpamvel «Betepunapus», HampapieHue moarotosku - 36.05.01 — Betepu-
Hapus (cmeunaanieT), paspadoranHoii B ®I'BOY BO «Poccuifckuil Tocy apcTBeHHEIH arpap-
uelit yauBepenteT — MCXA mvenn KA. Tumupssesa», Ha kKadenpe MAKpOOHOIOTHA U HMMY-
Hoyoran (paspaborunk — Mannanora Pamszus Tumepraneesna, npodeccop kadenpsl Mukpo-
OHONOTHH H HMMYHOTOTHH, TOKTOP OHOMOTHYECKHX HAYK),

PaceMoTpes IpencTaBIeHHbIE HA PELEHIVIO MATEPHATbl, PEHEH2EHT [IPHIIET K CIeLyIo-
OIAM BLIBOJIAM:

1. llpeapasnennad padodas mporpaMMa OHCOUNIMEL! «BerepuHapHas MEKPOOHOIOTH H MUKO-
noruay {(nanee no texkcty Ilporpamma), coomeemcmeyem tpetosannsm OTOC no Hanpae-
nenuio 36.05.01 — «Berepunapusi». [IporpaMma CORSpKHT BCe OCHOBHBIE Pa3/ielibl, COOTBET-
CTBYET TpeOOBaHNWAM K HOPMATUBHO-METOANIECKUM TOKYMEHTAM.

2. llpencrasiennan B [lporpamMme axmyaasnocmsy yaeOHOH IUCIHIUMALL B paMKaX pead3aliiy
OLIOII BO ne nodnescum comueruio — NACIMILUIAHA OTHOCHTCS K BAPHATHBHOR YacTH yuedHo-
ro mukna —b1.0.19.

3. IlpeacraBnerusie B [IporpaMme Henu TUCHUILIMHEL coomsemcmeyiom Tpebosannay GI'OC
nanpapnenud 36.05.01 - «Betepunaapua».

4, B cooreercreue ¢ [IporpamMmol 3a AucHHILIHHOH «BeTepurapHas MUKPOOHOIOTHA U MHKO-
norust»y, 3akpenneHsl 2 koMnerenuu: OITK-1, OIIK-2. Jucuummiia «BeTtepyHapHas MHKpPO-
OHOMOTH W MUKOJIOTHS» U IpeAcTaBleHHas [[porpaMma cnocefna peanusosams UX B 00BIB-
NEeHHEIX TpeCOBaHSIX.

5. Obman TpyAoEMKOCTL AUCIUININNE ««BeTepumapnas MUKpoOHOIOTHS M MHKOTIOTHSA»», CO-
CTABICT 6 3a9éTHEIX eAuHHIT (216 gacoR).

6. MudopMaIvia o B3aHMOCBA3H W3YJAaEMBIX JHCIMILIHH ¥ TI0 BOTIPOCAM MCKITIOHEHHA MyOIHpo-
BAHWS B COJIEPKAHUA NHUCURIUIMHE coomeememeyem deficmeumensnocmy. Jucunmmba «Be-
TePUHApHAas MEKPOOHOIOIMS ¥ MMKOIOTHAY, B3AUMOCBA3aHa ¢ apyrumu gucrurnnHaMu OI10I1
BO n Yuebuoro nnana no nanpaenesuio 36.05.01 — «Betepunapus» u gosmoxuchocms 0yonu-
POSAHUA 6 COOEPIHCAH UH OMICYINCHIEYem.

7. Ilpencrarnennas [IporpaMma npeanonaracT HCIONB30BAHIE COBPEMEHHBIX 00pa30BATEIbHBIX
TEXHOIIOTHH, HCIIONE3YEMBIE TIPH peaf3allny Pa3IHIHBIX BEAOB yueOHOH paboTel. DopMel 06-
pazoraTeNbHBIX TEXHONMOTHH coomeememeyiom criennpnxe TUCIATIIHHEL

8.Ilporpamma nucumiIMHBl «BeTeprHapHas MHUKPOOHQIOTHS W MHKOJIOTHS)  [PEeNNOIaraet
HAUIM4We 3aHTHIT B HHTEpakTUBHOH dopme.

9.Buari, conepixanue ¥ TPYA0EMKOCTL CaMOCTOSATSIBHON padoTLI CTYAEHTOB, IIPEACTAaBICHHBIE
B [Iporpamme, coomgemcmeyiom tpeOOBAHAAM K II0JI'OTOBKE BEIIYCKHHUKOB, COIAEp/KallMCs
o OI'OC BO nanpasnenns 36.05.01 — «Berepunapusi».

10.TIpeacrasiennsie u onucanssie B [Iporpamme Gopmer rexyniel oneHkyd 3HaHu# (0mpoc, Kak
B (bopMme OGCYRIEHUs OT/IENBHBIX BOIPOCOR) COOMIGEMCMEYIOm ClielHpuKe | TpeOOBAHHAM
JUCITUIIIHHBL

DopMa NpOMEKYTOYHOTO KOHTPOIS 3HAHWUN CTYIEHTOB, IpeaycMoTpendas [IporpamMmoit, ocy-
niecTBieTess B opMe  3aueTa M SK3aMEHA YTO COOMEeRICHIGYem CTaTyCcy AMCIUIIIMHEL, Kak
aucupunanl yaebuoro nukna b1.0.19 ®I'OC Hanpaenenus 36.05.01 — «Berepuaapusy.
11.MopMEl OLIEHKH 3HAHHM, Mpe/CTaBlNeHHbie B [Iporpamme, coomesemcmeyiom CIEIUDIKS
IUCIMIUIHHEI U TPeOOBAHMSM K BBIITYCKHUKAM.
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12.Vaebuo-meToqudeckoe obecriedeHue UCIMILIMHEL IPEJICTABIEHO: OCHOBHOM ITHTEpaTypol —
5 ncTo4HMKOB (B T.4. 1 6a30BELl yueOHWK), TOTIONMHATEILHON TUTEPaTYpol — 5 HaHMEeHOBAHHIH,
NEPHOIMYECKUMHA H3JaHUAMH — 7 HCTOYHHUKOB, CO CCBUIKOH Ha 3JIEKTPOHHEIE PECYPCHI, HHTEP-
HET-PECypChl- 7 HUCTOYHHMKOB U MHGOPMAIMOHHO-CIIPABOYHEIE W IOHUCKOBBIE CHCTEMEI — 14
HCTOYHHUKOB - coomeemcmeyiom TpeboBanusm OT'OC nampasienus 36.05.01 — «Berepuna-
pHSI».

13. MarepuranpHo-TexHUYeCKOe obecneueHrne JUCIUILIHHEI COOMmeemcmeyem CrenubuKe Iuc-
OUILUTHHEL «Betepunapnas MEKpOOHONOTHS U MHKOJIOTHA» U 00eCednBaeT UCIIOIB30BaAHHE CO-
BPEMEHHEIX 00pa30BaTEIbLHEIX, B TOM YHCJIe HHTEPAKTHBHBIX METOJI0B 00y4eHHS.
14.MeTtonudeckue PEKOMEHJALMH CTYJSHTAaM M METOIMYECKHE PEKOMEHIAIMH IIPEeroaaBa-
TEJISIM 110 Oprasu3anuy o0y4eHus o JUCIUIUTHEE JA0T MPEACTaBICHAE O CIIe(HKE 00y IeHHS
no gucrmmuHe «BeTepuHapHas MUKPOOHOIOTHS B MUKOJIOTHS).

OBIIME BEIBOJIBI

Ha ocHOBaHMM NpPOBENEHHON PpEIEH3WH MOKHO CHENaTh 3aKIIYEHHE, YTO XapakTep,
CTPYKTYpa M coaepianue pabodell mporpaMMsbl JUCIUILTHHEL «BerepuHapHas MUKpOOHOIOTUs
u mukonorust» OIIOIT BO no nanpasnenuto 36.05.01 — «Betepunapus», (kpamudukauus (cre-
IIeHb) BBITYCKHHKA — CIELHAIHMCT), paspaboTaHHas nmpodeccopoM Kadeapsl MUKPOOHOIOTHH U
HMMMYHOIIOTHH, JOKTOpoM OHoorndeckux Hayk MannanoBo# P.T. coomeemcmeyem tpebopa-
HusiM @T'OC BO, coBpeMeHHBIM TpeOOBaHUSIM 3KOHOMHKH, PBIHKA TPYy[Ad H MO3BOJMT IpH e
peaH3aliy yclenHo 00ecneduTh GOpMHUpOBaHKE 3aSBICHHLIX KOMIICTCHILHH.

Penensent: Ilpodeccop kadenpsr Gusunonorum,
3TOJIOTHH W OuoXxuMuH kuBoTHEIX @T'BOY BO
«Poccuiickuit rocyIapCTBEeHHBIN arpapHbIid YHH-

BepCcHUTET», Ipodeccop, TOKTOp OHONOTHIECKHUX HAYK
/2 J, HWsanos A.A.

/ KZ» %;éﬁdym 2021 1.
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