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@OoH/, OLIEHOYHBIX CpPe/CTB MpeJHa3HaueH [ijisi OLleHHWBaHWs C(OPMUPOBAHHOCTH KOMITETEHLUU
10 AUCLUTIIMHE «MHUKPOOUOJIOTHSI U UMMYHOJIOTHSI» [l CTY/IEHTOB HallpaBJ/IeHUs MOTOTOBKH
36.03.02 3ooTexHust Tpodhu/Is TIOATOTOBKU «I eHeTHKa, CeeKIus 1 OMOTeXHOIOT s XKMBOTHBIX»
OYHOM 1 3a04HOU (OpPM 00yUeHHUs.

Pa3paboTuK: K. B. H., fioljleHT KoposieBa CeeT/iaHa Huko/iaeBHa

CeetnaHa HukonaesHa Mopnncaxo undpoBoi NogNNCLIO:
CseTnaHa HukonaesHa Koponesa

Koponesa [JlaTa: 2026.04.14 13:05:23 +03'00' /Koponesa C.H./

®oH/I OLIEHOUHBIX CPEe/ICTB YTBEP)K/eH Ha 3ace/laHUH Kadeapbl S[TU300TOIOTHH, TIapa3UTOIOT N
¥ MUKPOOUOJIOTHH

ITpotokos Ne 10 ot «14» anpens 2026 r.

CeetnaHa n i '
loAnMcaHo UMGPOBOI MNOAMMUCHIO:

HI/IKOJ'IaeBHa CeetnaHa HukonaesHa Koponesa
[lata: 2026.04.14 13:05:44 +03'00"

3aBeayronuii Kadegpoii Koponesa /KoposieBa C.H./

CornacoBaHo:
[Tpencenarens MeTOAMUECKONM KOMUCCUM (PaKy/IbTeTa BeTepUHAPHOM MeJULIMHBI ¥ 300TeXHUU

AHaCTaCVIFl MognucaHo unposoin
noanucolo: AHacTacua
CepreeBHa CepreesHa CMmopuKoBa
CMOquOBa [Marta: 2026.05.07
15:37:38 +03'00"
i /CmopukoBa A.C./

ITporokon Ne 3 ot «07» masg 2026 r.



ITacnopT (oH/a OI}eHOUHBIX CPe/iCTB
HaripasjieHue roArotoBku: 36.03.02. 3ooTexHus
npoduib MOATrOTOBKU «I'eHeTHKa, ceneKuys U OGUOTeXHOIOTHS )KUBOTHBIX»
OYHOM 1 3a04HOM (OpPM 00yUeHUs
MucturuiiHa: MUKpOOHOIOTUS 1 UMMYHOJIOTHST

Tabwmia 1
Ne dopmMupyemebie OueHounble Ma- | KomvuecTBo
n/ Moy/ib AUCLIUTITAHBI KOMITeTeHI U TepUaJIbl
n WU WX YaCTH Y CpejCTBa
MOAY/JIb 1. O6masa MUKpoO-
A - P OIIK-2 CriocobeH
OuoJtorusi. ocvIec
TBJISITh
MWUKpOOHO0/IOTHS U ee POJib B Yy
o ripoeccroHab-
1. | HapogHOM x03s1icTBe. CHCTeMa- Onpoc 22
HYIO /leATe/IbHOCTh
THKa MUKPOOPIraHU3MOB. Pedepar 1
C YUeTOM BIUSIHUS
Mop@oJiorusi U CTpoeHre MUKPO-
Ha OpPraHu3M >XHu-
OpraHu3MOB.
BOTHBIX MPUPO/-
®uU310JI0THS MUKPOOPTraHU3MOB.
. HBIX, COLIMabHO-
2. | Xumuueckuu coctas. [Iutanuve u N TectupoBaHue
X035IICTBEHHBIX,
JbIXaHue MUKPOOPTraHU3MOB.
reHeTUYeCKUX U
['eHeTHKa MMKpPOOPraHM3MOB.
9 5KOHOMHYECKUX
3. | Bausinue (pakTOpOB BHeIlIHeM (baKTOpOB Onpoc 18
CpeJibl HA MUKPOOPraHU3MBbl.
MOAYJIb II. YueHnue 00 uH- OITK-2 Criocobex
(exkuuax U UMMyHUTeTE OCYILIeCTBJISATh
NHupexuys v MHPeKIMOHHBIN rpodeccruoHab- TecTupoBaHue
nporecc. UMmmyHnuter. CieLiupu- | HyIO JeSITe/IbHOCTb
yeckue U Hecrieljudrueckue Gak- | € y4eToM BIAUSIHUS
4. | TODBI 3QITHTHL. Ha OpPraHu3M >KU-
) BOTHBIX MPUPOJ-
HBIX, COLManbHO-
XO3SMCTBeHHBIX,
reHeTUYeCKuX U
9KOHOMHUYECKUX
(dakTopoB
MO/JY/JIb III. OcHoBBI ceJib- NupuBupyaib-
CKOX0351CTBEHHOH MHUKPOOHO- HbIe JOMallTHHe 11
5. | morum 3a/laHUS
MuKpoopraHu3msbl — BO30yauTe- OITK-2 Criocoben
A UH(eKLUH. OCYIL|eCTB/ISITh
BHOTEXHO/IOTHYeCKHe MeTO/bI npodeccroHab- 14
6. | IDUTOTOB/IEHNS U XDAHEHUS PAC- | HyIO /lesTe/IbHOCTD Omnpoc
" | TUTeTbHBIX KOPMOB. C YYeTOM BJIUSIHUSI
Ha OpPraHu3M >KU-
v Mukpobuonorust Mosioka 1 Mo- BOTHBIX IPUPOJ- Ompoc 10
" | JIOUHBIX TIPOJYKTOB. HBIX, COLIMAIbHO-
3 Mukpobuosnorus msca. XO35IMCTBEHHBIX, Ornpoc 10
) reHeTUUYeCKuX U
9. | Mukpodnopa siui. 9KOHOMUYECKUX Ompoc 10
10 Muikpodsiopa Ko>keBeHHO- (bakTOpoB Pedepar 1
MeXOBOT'O ChIPbSl.
1 MuKpobroiornyecKre poLecchl Pecdepar 1

B HABO3e.

TecTupoBaHue




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJINMBbIE
JUIA OLIEHKHY 3HAHWI, YMEHU Y1 HABBIKOB JESATE/IbHOCTH
B ITPOOECCE OCBOEHMA JUCLHUILI/IMHBI

Tabsura 2 — dopMupyemMbie KOMITETEHL[AN

Koa n HaumeHOBaHMe

Ko/ 1 HauMeHOBaHWe UHUKATOpa AOCTHKeHHs

O1ieHOYHBIE Ma-

TepuaIbl
KOMITeTeHL[UH KOMITeTeHL[H (YacTH KOMIIeTeHLIH)
Y CpeJicTBa
MOAY/JIb 1. O61mas MUKpPOOHO/IOTHS.
H/-1 onk-2 3HaTh:
OIK-2 TIPUPO/IHBIE, COLMA/TbHO-XO035ICTBEHHbIe, TeHeTH-
YyecKre U SKOHOMHYecKue (haKTOphbl, BIIHSIOLIHe
CriocobeH ocyIrecTs-
Ha OPTraHW3M JKMUBOTHBIX
nSTh TpoeccroHab- Ompoc
I/I,[[-Z onK-2 YMeTh:
HYIO /1eITeJTIbHOCTB C
OCYIIIeCTB/ISITh TTPOECCHOHATBHYIO /1eSITe/TbHOCTh
y4eTOM B/IASHUS Ha Pedepar
C YUeTOM BJIMSIHMSI HA OPraHU3M >KMBOTHBIX IIPU-
OpraHu3M >KMBOTHBIX o
POJIHBIX, COLMA/IbHO-X035CTBEHHBIX, T'eHeThYe-
TIPHUPO/IHBIX, COLMATb- TectupoBaHue
o CKMX 1 5KOHOMHUYECKHX (PaKTOpOB
HO-XO03SIICTBEHHBIX,
NJI-3 onk-2 Bnapers:
reHeTUYeCKHX U KO- Ompoc

HOMHYeCKHX (haKTOpPOB

HaBbIKaMM BeZieHUs TTPo(ecCOHa/bHOM JiesiTeNb-
HOCTHU C yYeTOM BJIUSTHUSI HAa OPraHW3M YKUBOTHBIX
TIPUPOJHBIX, COL[UATbHO-X035HCTBEHHBIX, FeHe-
TUUYECKUX U IKOHOMHUYECKHX (haKTOpOB

MOAYJIb II. Yuenue 00 nH(peKnHAX © MMMYHHTETE

OTIIK-2
CriocobeH ocy1ecTs-
JISITH TIpoheCcCOHA/Tb-
HYIO J1eATeTbHOCTb C

yUeTOM BJIMSHUS Ha

I/Iﬂ-l ork-2 3HaTh:

MpUpOJHLIE, COL[I/IaJIBHO—XOBHI‘/JICTBEHHLIE, reHeTu-
yeCcKre W 3KOHOMHUecKHe (haKTOphI, BIIUSIOIIME
Ha OPraHuW3M XUBOTHBIX

I/I,ZI-Z OIK-2 YMeThb:

OCYILIeCTB/ISITh NPO(eCCUOHATBHYIO [1eITeTbHOCTh
C YUYE€TOM BJ/IMAHUA Ha OPraHMW3M >KMBOTHLIX IIpH-

o TectupoBaHue
OpraHu3M >KMBOTHBIX | POJHBIX, COLIMATbHO-XO3SIMICTBEHHBIX, TI'eHeThue-
MIPUPOJHBIX, COL[MA/b- | CKUX U 9KOHOMHUECKHX ()aKTOpPOB
HO-XO35IMCTBeHHbIX, | M/]-3 onk-2 BrnageTs:
reHeTUUeCKUX U 9KO- | HaBbIKaMHU BefleHus IPOoQeCCHOHAMbHOM JiesiTellb-
HOMHYECKUX (PaKTOPOB | HOCTH C yUeTOM BJIMSIHUSI HA OPraHU3M >KUBOTHBIX
TIPUPOJHBIX, COL[UAIbHO-X03UCTBEHHBIX, reHe-
TUYECKHUX U 5KOHOMHUECKUX (haKTOpOB
MO/Y/JIb III. OCHOBBI Ce/IbCKOX035IHCTBEHHOH MHUKP 0010/ I0rHH
OLK-2 WI-1 onk-2 3Hath:
NIPUPO/HbIe, COLIMaNbHO-X0351ICTBEHHbIe, TeHeTU- | IHAWBH/ya/ibHbIe
CriocobeH ocyIecTs-
yecKre U 3KOHOMMUUeckue (haKTOphl, BUSIOIIME | [JOMaIlHUe 3a/a-
NSITh PO(eCCUOHab-
" eqTebHOCTE ¢ | 1@ OPraHN3M JKHBOTHBIX HUs
yIo & WI-2 onk-2 YMmeTs:
yueToM BJ/IMSIHUSA Ha
OCYILeCTBJISITh MPO(heCCUOHANBHYIO [1eSITe/IbHOCTh Onpoc
OpraHu3M >KMBOTHBIX
C Y4eTOM BJIMSIHUSI Ha OpPraHU3M JKUBOTHBIX IPU-
MIPUPOJHBIX, COL[MA/Ib- o
o POZHBIX, COLMA/IbHO-X03MCTBEHHbIX, TeHeTHhye- Pecepar
HO-XO035IiCTBEHHBIX,
CKMX Y S5KOHOMHUYeCKUX (PaKTOpOB
reHeTUUeCKHX U 3KO-
H"-3 onk-2 Bnagets: TectupoBaHue

HOMUYECKUX (aKTOPOB

HaBbIKdAMH BeJ€HHU HpO(l)ECCI/IOHaJTBHOﬁ Agedaresib-




HOCTH C YYETOM BJIUSIHUSI HA OPraHU3M JKUBOTHBIX
TIPUPO/IHBIX, COLIMANbHO-X03SIICTBEHHBIX, TeHe-
TUYECKUX U 9KOHOMHUYEeCKUX (DaKTOpOB
OueHouHbIe MaTepyasbl U CpeZCTBa /11 IPOBEPKU

c(hopMUPOBAaHHOCTU KOMIIETeHI1I

Mooyab 1. O6was mukpobuonoaus.
Tema 1. «MuKpoOHO/IOTYS ¥ ee posib B HAPOAHOM X03sikicTBe. CHCTeMaTKa MUKpPOOpTa-
HU3MOB. Mopdo/0orusi U CTpoOeHre MUKPOOPTraHU3MOB»
Bomnpocel a5 onpoca
1. Ilpegmer MUKpOOHONOTUM, €e MeCTO U POJb B CHCTeMe OMOJOrMUYecKUX U CeTbCKOXO3siH-
CTBEHHBIX HayK.
OCHOBHBI€ 3Talbl Pa3BUTHSI MUKPOOUOJIOTHH.
3HaueHue pabor JI.ITacTepa B pa3BUTHM MUKPOOHOIOTHH.
3Hauenue pabot ./1.MeuHHKOBa B pa3BUTHUX MUKPOOHUOIOTHH.
Posib 0TeYeCTBEHHBIX YUEHBIX B PA3BUTUH MUKPOOHOIOTHH.
[TpokaproThI ¥ 3yKapuOThl (OCHOBHBIE OT/IAYMSI).
CurcTemMaTHKa OCHOBHBIX IPYII MUKpoopraHusMoB (1o bepru). Ilonsitue o Buge.
P. Kox u ero Bkiaz B HayKy O MUKPOOpraHu3Max.
. Posb BUpycoB B npupope. ®Paru.
10 Pa3mepnl, 0CHOBHBIE (JOPMBI TPOKAPUOT U METO/IbI UX U3yUeHHUSI.
11.XapakTepucTHKa sijepHOro arrapara MpOoKapHuoT.
12.Ctpoenue 6akTepuanbHOl KieTkd. Hago60m0uHbIe CTPYKTYPBI.
13.Criops U criopoobpa3oBaHue y OaKTEpPHIA.
14. I'paumnukyTHas cTeHka y rpokapyot. Cocras. CTpoeHue.
15.KnetouHas creHKa (GUPMUKYTHBIX OakTepuii. CoctaB. CTpoeHHe.
16.0cobenHoCTH MOP(OIOTUU CTIMPOXET, JIETITOCITUD, TPETIOHEM.
17.Ponb MUKPOOOB B KPYrOBOPOTE yT/IeBO/a.
18.XapakTepuCcThKa PUKKETCUU U XJIaMUHM.
19.XapakreprcTiKa MUKoIuia3M. OTrure MUKoruiasm ot L- dopm GakTepuid.
20.XapakTepucTrKa 3yKOpHUOTOB (rprboB). CTpoeHue. [TpUHIUIIBI KTaCCU(PUKALIAH.
21.XapaKkTepuCTHKa OCHOBHBIX KJ/IaCCOB I'PHMOOB: 3UTOMMULIETOB, aCKOMULIETOB U JleliTepoMuLie-
TOB.
22.XapakTepucThKa MUKOTIa3M. OTInure MUKOTIa3M OT L- ¢opMm OGakTepuid.

©ONDUAWN

NupuBuayanbHoe oMalllHee 3a/ilaHue.
ITogroroBKa mpe3eHTanuu Ha TemMy: «PoJib OTeUeCTBEHHBIX YUeHBIX B Pa3BUTHU MUKDPOOHOJIO-
TUN»

Tema 2. «PU3M0MOTUSI MHUKPOOPTraHW3MOB. XMMHUUECKHUM cocTaB. [IuTaHue U JbIXaHUe MUK-
POOPTaHU3MOB»
KomnbromepHoe mecmupoeaHue (TCk):

Bbibepume 00uH npasuibHbIll 6apuaHm:

XHUMHUYECKHH COCTaB MUKPOOHOM K/IeTKH
15% Boga, 85% cyxou ocraTok
+85% Bopa, 15% cyxoii ocTaTok
95% Bopa, 5% Cyxou 0CTaToK
65% Boj1a, 35% Cyxoi 0CTaTOK
Mukpooprasusmsl, KOTOPbIe CHHTe3UPYIOT yIJjIepojco/epiKalie KOMIOHEHThI K/J1eTKH U3
CO., Kak efAMHCTBEHHOI'0 HICTOYHHUKA yIJ/Iepo/ia, Ha3bIBalOTCH
reTepoTpodbl
+aBTOTPOdBI
XeMOTO(BI



dhoTtoTpodbl

XemoTpo(bl, MUKPOOPraHN3MbI, KOTOpPbIe

CrIoCcOOHBI UCTIOTb30BaTh COIHEYHYIO SHEPTHI0

HCTIO/IB3YIOT pa3Ho00Opa3Hble OpraHuyecKre yriaepozcoepiKaliye coefuHeHuUs

+TI0/Ty4ar0T SHEPTHUI0 3a CUeT OKUCUTeTbHO-BOCCTAHOBUTE/TBHBIX PeaKLui

WCTIO/IB3YIOT B KauecTBe JOHOPOB OPraHUYecKre COeJHeHUS

Cnoco6 mocTynieHUsi pa3/IMuyHbIX HOHOB U MUTaTe/IbHBIX BeleCTB B MUKPOOHYIO K/IeTKY
He TPeOyHIMii YJHePreTHYECKNX 3aTPaT, Ha3bIBAeTCs

raccvBHas Auddysus

+obneryenHas auddy3us

aKTUBHBIM TPAHCIIOPT

TPaHC/IOKAL[US] XUMUYeCKUX TPYIII

depMeHTHI MUKPOOPTraHU3MOB, KOTOPbIe IOCTOSHHO CHHTE3UPYIOTCS B MUKPOOHOM KJIeT-
Ke B onpe/ie/IeHHbIX KOHI[eHTPaLUAX, Ha3bIBAIOTCSA

WHAYLMOe/TbHbIe

3K30(hepMeHTbI

SHZ0(epMeHTbI

+KOHCTUTYTHUBHBIE

depMeHTHI MUKPOOPTaHU3MOB, KOTOPbIe KaTa/IM3UPYIOT MeTa0d0/1u3M BHYTPH KJ/IETKH, He-
PacTBOPHMBI B BO/Ie, CBA3AHbI C K/IETKOM, BHIXOAAT TOJILKO MOC/Ie ee rude/n, Ha3bIBaloTCsA
UHAYLMOe/TbHbIe

3K30(hepMeHTbI

+3H70(hepMeHThI

KOHCTUTYTHBHbBIE

depMeHTHI MUKPOOPTaHU3MOB, KOTOPbI€ BbBIJIe/ISIIOTCA B OKPYKAIOIIYI0 CPeAy MPH KU3HU
KJIETKH, PaCIIeIUIAI0T MaKPOMOJIEKYJIbI {0 00/1ee MPOCThIX MUTATe/IbHbIX BEI[eCTB, BOJ0-
PacTBOPUMBI, Ha3bIBAKTCA

VH/yLIMOe/IbHbIe

+3K30(hepMeHThI

5H0(epMeHTbI

KOHCTUTYTHUBHBIE

MHuUKpoOpraHnu3Mbl, KOTOpbIe He MOTYT JKHTh U Pa3MHO)KaTbCsl B OTCYTCTBHE MOJIEKY/ISAP-
HOT'0 KHCJ/IOPO0/]a, Ha3bIBAIOTCH

obsiMraTHbIe aHa3POOBI

+06/mMraTHbEIe a3p00bI

(haKy/IbTaTUBHBIE AHA3POObI

a3pOTOJIEPAHTHBIE AHA3POOI

MuKpoOpraHu3Mbl, KOTOPbIE He MePeHOCAT AaXe C/IeJJ0B KHC/I0P0/a, MO/IYYalT YHEPrUI0
MyTeM YCKOPEHHOT0, HEMO/THOT0 PacienyieHusl MUTATe/TbHBIX BeleCTB, Ha3bIBAIOTCS
+o00MraTHble aHa3poObI

obmmraTHbIe a3po0kI

(haky/IbTaTUBHBIE AHA3POObI

a3pOTOJIEPAHTHBIE AHA3POOI

Bpewmsi reHepanyu 6aKkTepuii 3T0 — MepHog,

B TeueHHe KOTOPOro (OPpMHUPYIOTCSI KOJIOHUHM MHUKPOOPTaHU3MOB Ha MUATATe/TbHBIX Cpe/iaX;
yBeJIMUeHHs] YUC/IEHHOCTH OaKTepUabHOMW MOMYJISLUA B TEOMETPUUECKOM MPOTPeCCUH;
+TIepro/, B TeUeHHe KOTOPOT'O OCYIIeCTB/ISIETCS Jie/ieHHe KJIeTKH, U3 OJJHON KIeTKA T10/Ty4aeTcst
ABe;

nar — (paza

Jins NpOKapUOTOB XapaKTepeH THI Pa3MHOKeHUs

i) (0):10)71

Hecronbiit



BereTaTHBHbIN

+aeseHue ¥ IOUYKOBaHUe

Bobi0epuTe mUTaTE/IGHYIO CPe/ly, OTHOCSIIYICS K 0CHOBHBIM
+MITA

Cpena OH10

Cpepna I'ucca

MOJIOUHO-COJIEBOM arap

Bbi0epuTe NUTaTE/IBHYIO CPe/ly, OTHOCAIIYIOCA K fudepeHIHaIbHO-AUArHOCTHYECKUM
MITA

MIDK

+cpenpl ['ncca

MOJIOYHO-COJIEBOU arap

Bobi0epuTe mUTaTe/IGHYIO CPey, OTHOCAILIYIOCS K 3/IeKTHBHBIM
MITA

MIIIITA

cpeanbl ['ncca

+MOJ/IOYHO-CO/IEBOM arap

J11 Ky/IbTHUBUPOBAHUA MUKPOOPraHM3MOB HUCIO0/Ib3YHOT
aBTOK/IaB

neus [lacTepa

CyXO0’KapHbiH 1Kad

+TepMocTar

TpaauUoHHas cpeja A/IA Ky/IbTUBHPOBAaHUsI aHa3P000B
MITA

MITb

+MIIIIB Kura-Tapouim

cpesia OHZIO0

Bbi0epuTe MeTO/] BbIjie/IeHUsI YHCTOH KY/JIbTYPbhl MUKPOOPIraHU3MOB, 0CHOBAaHHbIN Ha Me-
XaHUYeCKOM Pa3001eHnH K/IeTOK

riporpeBaHue

ouorpoba

+MeToz, [Jpuranbckoro

WCI0/Ib30BaHKE CeIeKTUBHBIX CpeJi

OCo0eHHOCTH POCTA HA IVIOTHBIX, KUJKHUX U MOTY)KUJKHUX MATATE/TbHBIX CPefAax NMpH
onpeje/eHHbIX YC/IOBUSIX Ha3bIBAKOTCS

+Ky/IbTypaJibHble CBOMCTBA MUKPOOpraHU3Ma

(hepmMeHTaTHBHbIE CBOMCTBA MUKPOOPraHH3Ma

Mop@oJ/ioruueckre CBOMCTBA MUKPOOpraH13Ma

TUHKTOpPUa/IbHbIe CBOMCTBA MUKPOOPraHMW3Ma

Bbibepume HeCcKObKO NpasuibHbIX 8APUAHMO8:

OCHOBHBIE XMMHYECKHE KOMIIOHEHThI 0aKTepHa/TbHON K/IeTKH
+KHUC/IOPOZ

tyrnepon

Mapraser]

KpeMHUI

depMeHTHI, onpe/ie/isOIHe MeTad0/IM3M DaKTepuii
+KOHCTUTYTUBHBIE

+UHAYLOe/TbHbIe

(bepMeHTbI TAaTOreHHOCTH

CTPYKTyPUPOBaHHbIE

Posb Bojbl B 0aKTepuanbHON KJIeTKe

+yJacTByeT B 0OMeHHBIX ITPOLIeccax



+obecrieurBaeT Typrop

SIBJISIETCSI UCTOYHHMKOM KMCJIOpOJa

obecrieunBaeT K/eTKy epMeHTaMu

OcHOBHBIE BeleCTBAa K/IETOUHOH CTeHKH
+IenTUA0r/INKaH

+IUnonomcaxapubl

aMUHOKUCJIOThI

peCcTpUKTasbl

Tunbl NMTaHUA MUKPOOPraHU3MOB 10 YIJIEpOAY U a30Ty.
+ayToTpO(HBIN

+reTepoTpo(HbIN

MOJIUTPOQHBII

MeraTpodHbIi

Knaccnukanus MUKpPOOPraHM3MOB IO CIIOCO0Y MUTaHMA.
+doTonutoTpodml

+XeMOOpraHoTPOdbl

JIAKTOMUTOTPOdBI

MaHHO30TPO(]bI

Cnoco0bI TPAHCIOPTa MUTATE/TBHBIX BEIeCTB B MUKPOOHYIO K/I€TKY.
+naccuBHas Auddy3us

+aKTUBHBIN TPAHCIIOPT

MaCCUBHBIN TPAHCIIOPT

obpaTHBII 0cMOC

MeTto/bI CO3/JaHiA aHAPOOH03a

+XUMHYECKUN

+0Ouosornueckuit

(hepMeHTaTUBHBIN

TepMUYECKUU

YcnoBusi A KyJIbTUBHPOBaHUS MPOKAPHOTOB
+TMTaTe/bHas Cpefia C omnpe/ie/ieHHbIM COCTaBOM
+onTuMasibHas TeMIiepaTrypa

W30BITOYHOE /IaB/IeHHe

o0s13aTesIbHOe TIepeMellBaHue Cpe/ibl

YHuBepcaibHbIe MUTaTe/IbHbIE CPe/IbI AJIs1 KY/IbTHBUPOBAHUS IPUOOB
+arap Cabypo

+cpena Yareka

arap JOHJI0

cpena JleBrHa

Tema 3. «['eHeTHKa MUKPOOPraHU3MOB. BrusiHre pakTOPOB BHEILLIHEH Cpe/ibl HA MUKPO-
OpraHU3MbI»
Bomnpocsi asis onpoca
. HacyieicTBeHHOCTE ¥ K3ME@HUMBOCTD Y MUKPOOPTaHHU3MOB.
. MarepuasbHbIe OCHOBBI HaC/Ie/[CTBEHHOCTH.
. [ToHsATHE O TeHOME, TeHOTHITe, (PeHOTHITE.
. XpOMOCOMHbBIE U BHEXPOMOCOMHBIE (haKTOPbI HAC/IeICTBEHHOCTH.
. leHOoTHUTIIMUECKOE Y (DEHOTUIMUUECKOE TIPOSIB/IEHHE U3MEHUNBOCTH
. MyTaiuu 1 MyTareHsi.
. Muccotmarys, Mogudukarys. Posib pakTOPOB BHEIITHEH CPeIbl.
. PekoMOuHarmm y 6aktepuii.
. Tpancdopmariusi, TpaHCAYKIIWsL, KOHBIOTAITHS.
10. TIpUHLMITEI TeHHON UH)XXeHepUH. BO3MO>XKHOCTH, 00/1aCTH IPUMEHEHUS e [JOCTUKEHUH.

OO NOOUT A WN -



12. TIpucriocobuTtenbHbIe BO3MOXXHOCTU MUKPOOOB K BO3/IeMCTBHIO HEOIaronpUsTHBIX YC/IOBUMA

cpefpl.

13. Bnusinue ¢ur3ndeckux pakToOpoB BHeIIHeM cpeJbl HA MUKPOOPTaHU3MBI.
14. BnusiHre XuMHUecKux ()akTOpoB BHeIIHel cpe/ibl HA MUKPOOPTraHU3MBbl.
15. Biusinue 6uonornueckrix GakTOpOB BHEIIHEeH cpeibl HA MUKPOOPTaHU3MBI.
16. MeTtozp! cTepuIu3aLivy.
17. TTonsiTrie 06 acenTHKe, aHTUCETITHKE U Ie3UH(EKI[HH.
18. B3auMoOTHOIIEHHS MUKPOOPTaHU3MOB MEX/y CO00M 1 IPyTUMHU CYIIeCTBAMHU.

Tabuna 3 — Kpurepun onjeHKu ¢)oOpMHPOBAaHHOCTH KOMIIeTeHI[UH

Kog u HauMmeHOBaHMe UH-
[IMKaTopa JOCTUXeHUs
KOMITeTeHIIUM (YaCTH KOM-
TeTeHLN)

Kputepuu orieHrBaHus cOpMUPOBAHHOCTH KOMIIeTeHLIMN

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM ypOBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYeT OL|eHKe

«y[I0BJIETBOPUTE/ILHO»

50-64% ot MakcuMaJb-
Horo Oasia

COOTBETCTBYeT OL|eHKe
«XO0pommo»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OLIeH-
Ke «OT/IMYHO»
86-100% ot Makcu-
MaJIbHOro Oasia

WJ-1 onk-2 3HaTh:
MpUPOJHbIE,  COLIMA/IbHO-
X035ICTBeHHbIe, TeHeTHYe-
CKMe U HSKOHOMUUEeCKHe
dakTopbl, BAUSIONIME Ha
OPraHU3M >KUBOTHBIX

W-2 onk-2 YMeTh:
OCYILIeCTB/ISITh  TIpodheccro-
Ha/lIbHYI0 JIeSITe/IbHOCTb C
yueToM BJIUSIHUSI Ha Opra-
HU3M >KUBOTHBIX TPUPOJ-
HBIX, COLIMAJTbHO-
XO35IMCTBEHHBIX, TeHeTHye-
CKUX M 9SKOHOMHYECKUX
(akTopoB

I/LH-S’ OIIK-2 BJIa,ELETI:Z
HaBbIKaMU BeZIeHUsI Mpo-
(heccroHaMBHOM JIesiTe b-
HOCTHU C yU€TOM BJTUSTHUS
Ha OpPraHu3M >KUBOTHBIX
MIPUPOIHBIX, COLIATBHO-
XO035IICTBEHHbIX, TeHeThue-
CKHX U SKOHOMUUECKUX
tdakTopoB

BBICTaBJISIeTCS
CTYZIeHTY, KOTODbII He
COBCEM TBep/I0 BJajieeT
TIPOTPaMMHBIM MaTepH-
ajioM, 3HaeT OCHOBHbIe
TeopeThyecKue IoJio-
JKeHUSI U3y4aeMoro
Kypca, obnazjaeT gocra-
TOUHBIMU JI/151 IPOJOJI-
»KeHUst 00yueHUs 1
ripeficTosiLLel rpodec-
CHUOHA/ILHOU JlesITe/b-
HOCTH, 3HAaHUSIMU. BbI-
TIOJTHSIET TeKYyIIue 3a-
JlaHUs1, yCTaHaB/IMBae-
MbIe rpaukoM yueOHO-
ro npotecca. [1pu oTBe-
TaX ZI0MyCKaeT Masio-
CyllleCTBeHHBbIE T10-
TPEIIHOCTH, UCKaKEHUsT
JIOTUYeCKOH Tocsie/o-
BaTe/IbHOCTH TIPH U3-
JIO)KeHWW MaTepuara,
HETOYHYIO apryMeHTa-
L[UI0 TeOpeTUUeCKUX
TMOJIOXKEeHUH Kypca, UC-
TIBITHIBAET 3aTPYy/AHEHUS
TIPY PeIIeHrH 10CTa-
TOUHO CJIOXKHBIX 3a/1ay;
eCJTH MPaBWILHO U KOP-
PeKTHO peliieHo oT 50
1079 % TecTOBbIX 3a/a-
HUH;

BBICTaBJISI€TCS CTY-
JEeHTY, KOTOPbIH:
TBEp/|0 YCBOWJI MpO-
rpaMMHbIM MaTepuarn,
I'PaMOTHO U 110 Cylije-
CTBY M3/1araet ero 6e3
CyILleCTBEHHBIX OLIU-
00K, TIPAaBUILHO MpH-
MeHsieT TeopeTruye-
CKHe TI0JIO>KEHUS TIPU
pellleHUH KOHKPeTHBIX
3314, C HeOOMbIIUMU
TOTPEIHOCTSIMU TTPH-
BOJUT (hOPMY/IUPOBKHU
oripejie/ieHuH, He J10-
MTyCKaeT CyII[eCTBeH-
HBIX HETOUHOCTeH Tpr
BbIOOpPE 1 000CHOBAH-
HOCTH MeTO/IOB pellie-
HUS 3a/1a4; B/IafIeeT
MeTOZ,aMH MCC/ie/I0Ba-
HUSI, yCTaHAB/IMBAeT
BHYTPEHHHE U MeX-
TIpeJIMeTHBIE CBSI3H,
yMeeT yBsI3bIBaTh T€0-
PUIO C TIPAKTHUKOW; 110
XO[y U3TI0XKeHUsl J10-
IyCKaeT HeOobIle
nipobebl, He UCKaka-
IOIIHe COZlepyKaHusT
OTBeTa.

€CJIM MPaBU/IbHO U
KOpPPEeKTHO peliieHo 80
-94 % TecTOBBIX 3a/ia-
HU;

BBLICTaBJ/ISIeTCSI CTY-
JIeHTY, KOTOPBIN:
r/1yDOKO ¥ TIPOYHO
YCBOWJI MaTepuail B
M0JTHOM 00BeMe, Hc-
yepribIBatollle, rpa-
MOTHO U JIOTUYeCKH
CTPOMHO ero u3nara-
eT, 4eTKO (popMy/u-
pYyeT OCHOBHbIEe TIOHSI-
TUSI, IPUBOJUT COOT-
BeTCTBYIOLLIME TIPU-
Mephbl, yBepeHHO Bia-
JleeT MeTO/I0JIOTHeN;
CcBOOOJJHO OpUEHTH-
pyercs B Teme «MuK-
pobuoiorus u ee
pOJib B HAPOJHOM XO-
3gqiicTBe. CucTeMaTH-
Ka MUKPOOpPraHu3-
MoB. Mopdonorus u
CTpOeHue MUKPOOp-
raHW3MOB», YMEeT
WCIT0/1b30BaTh OCHOB-
Hble 3aKOHbI ecTe-
CTBEHHOHAYYHBIX
JUCLIUTI/IUH TIPU
oripezie/ieHUU MOp-
(hosioruu ¥ CTpoeHust
MUKDPOOPTraHW3MOB;
yMeeT aHaJIu31upoBaTh
Y UIHTePIIpeTHpOBaTh
HMH(}OpMaL1Io COLM-
aJIbHOM 3HAYMMOCTH
CBOeM Oyyiied Tpo-




tbeccun, c yueTom
BJIMSIHUSL HA OPraHu3M
JKUBOTHBIX MPUPOJ-
HBIX, COLIManbHO-
XO03SIMCTBEHHBIX, Te-
HeTUYeCKUx (hakTo-
POB; MpaBUIBHO UC-
T0J1b30BaTh 3HAHUS
HMHOCTPAHHOTO SI3bIKa
[I71s1 TIONy4YeHUs UH-
¢opmarmu o cucre-
MaTUKe U HOMEeHKJIa-
Type MUKPOOpTraHHu3-
MOB;

€CJ/Id PacKpbITO CO-
JlepkaHue BOIpoca.
Y neneHo ocoboe
BHUMaHUe PO/ U
TBOPUYECKOMY BK/IaZly
COOTeUeCTBeHHHKOB:
JI.C. LIeHKOBCKOTO,
N.N. MeuHUKOBa,
.. VIBaHOBCKOT O,
H.®. I'amaneu, C.H.
Bunorpazgckoro, B.JI.
OwmensHCKoro, H.A.
MuixviHa 1 Ipyrux B
Pa3BUTHU MUKPOOUO-
JIOTUH.

Heobxoa1Mo 1oka-
3aTh CIIOCOOHOCTH U
TOTOBHOCTB OCY-
IIIEeCTBJIATH COOP
Hay4yHOW UH(OpMa-
LMY, COCTaBJIeHHe
pedeparos, 61bMO-
rpacuii, aHaIU3Upo-
BaTh OTeUeCTBEHHbIN
1 3apyOeXXHBIH OTIBIT
10 TEMaTHKe;

eCJIv TIPAaBUIBHO U
KOPPEKTHO pellieHO
95-100 % TecToOBBIX
3a/laHUl;

MOZYJIb II. YueHue 06 uHpeKyusix u uMMmyHumeme

Tema 4. «/HpekuYsa 1 UHQeKLMOHHBIN polecc. mmyHuTeT. Cnienjuduueckre 1 Heclie-

urpuueckrie ¢hakTOpPbI 3alIUTHI»
KomnbromepHoe mecmuposaHue (TCk):

Bbibepume 00uH npaguibHbIl 8apuaHm:

Jns uH(eKIUOHHBIX 3a00/1eBaHUii He XapaKTepHO:
HajMure 3TUOJI0ruUeckoro ¢akropa

+Tepejjaua 1o Hac/e/[CTBY




LUK/IMYHOCTh
KOHTaruo3HoCTb

NupeknuoHHbIe 3a00/1€eBaHNs He MepeJaloTCs:
(hekabHO-0PATLHBIM TTyTeM

+Hac/1eJCTBEHHLIM IIyTeM

TPaHCIUIaL|eHTapHbIM I1yTeM

TPaHCMUCCHBHBIM MyTeM

CKpBbIThIi Iepuoy 00/1e3HU — 3TO:
0aKTepHOHOCUTETbCTBO

peKOHBasleCLieHLIUs

+UHKYOalMOHHBIH TePUOZ

cyriepuHdeKLys

MexaHu3M nepejayd KUIIeUHbIX WH(eKIuii:
+eKanbHO-0pabHbIN

TPaHCMHCCHBHbIN

KOHTaKTHBIMN

BO3/YLLIHO Karle/bHbIH

IIpH 300aHTPONOHO3HBIX HH(EKIUAX HCTOUHHKAMU SB/IAIOTCH:
+>KHUBOTHBIE

rnouBa

BO3JYyX

yesioBeK

TpaHCMHCCUBHBIA MeXaHHU3M — 3TO 3apakeHHe yepes:
T/1aLeHTy

+KpOBOCOCYIIMX HACEKOMBIX

BO3JyX

TpeIMeThl 00MX0/1a

IIpeanouTUTe/IbHOE NIOPA)KeHHe MUKPOOPraHM3MaMH OIpe/ie/IeHHbIX OPraHOB M TKaHel,
Ha3bIBaeTcs:

MaTOreHHOCTh

crielii(pUIHOCTh

BUDYJ/IEHTHOCTb

+OpraHoTPOIHOCTD

Apre3uBHbie paKTOpPbI MUKPOOPraHU3MOB.

+1In

¢bumbpun

JKTYTUKU

CTIOpPbI

OcHoBHas (pyHKIUSI HIMMYHHOH CHCTeMbI:

KOHTPOJIb MPOL[eCCOB MpoJiudepariu

To/i/lep’KaHre MOJIEKY/ISIPHOTO MOCTOSIHCTBA OpraHu3Ma
+TI0/i/ilep>KaHue reHeTHUeCKOro roMeocTasa opraHmu3Ma
obecrieueHre ONITUMAJTBHBIX YCJIOBUM TKaHEBOTO 0OMeHa
IToc/ie BBeieHHs BAKLIMHBI BbIpa0aThIBaeTCsi HMMYHHUTET:
eCTeCTBEeHHbIN

+HCKYCCTBEHHbBIU

HacJie/ICTBEHHbIN

MaCCUBHBIN

Cnoco6 npuoOpeTeHus: HCKYCCTBEHHOT0 aKTHBHOT0 HMMYHHTeTA:
+BBeJleH1e BaKL[VHBI

TI0CJTe TIepeHeceHHOTo 3ab0s1eBaHus

MoJlyueHue aHTUTe 1 uepes MJiaLeHTy MaTepy



BBeJleHUE CbIBOPOTKHU
NmmyHHUTeET 3TO

croco0 3alyThl OpraHu3Ma OT JKUBBIX TeJl U BellleCTB, He BXO/SAIINX B CTPYKTYPY TKaHel;
crocob coxpaHeHUsT XKU3HeesITeTIbHOCTH CyObeKTa TPy BO3/IeHCTBUM Ha HEro TTaTOT€HHBIX
MUKDPOOPraHH3MOB;

+Croco0 3aIuThl OpraHu3Ma OT JKUBBIX TeJT U BeIIleCTB, HeCYIUX Ha cebe MpU3HAKU TeHeTHue-
CKOM Uy’>KepOo/THOCTH;

crocob coxpaHeHUst XXKU3HeesITeTbHOCTH CyObeKTa TIpU BO3/IeliCTBUM Ha HEr0 XMMUYECKHX Be-
111eCTB

K cnenuduueckum ¢akTopam 3amMThl OpraHu3Ma OTHOCST:

(aroruTo3

KOMIT/IEMEHT

+aHTUTes1a

BbI3ZIOPOBJ/IEHUSI TIOC/Ie UH(EKITMOHHOH 60/1€3HU

AxTHTeNa — 3TO:

Yy>Kepo/iHbIe OesiKu

+cneuypryeckre 6K KPOBU

JIEMKOLIUTBI

SPUTPOLIUTHI

CepoJioruueckas peakijusi — 3To:

+B3aUMO/IeICTBUE aHTUT'eHa C aHTUTEJIOM

¢aronuros

mm3rc 6akTepuil Mo AelicTBeM OakTeprodara

T10JI0BOY 0OMeH MeXKy OaKTepHaTbHBIMHU KI€TKaMHU

Peakius arrmoTuHanui. UTo o3HayaeT C/I0BO «arr/IIOTHHALIUSI» ?

JIU3UC

obpa3oBaHie KOMITJIEKCOB

+CK/ieuBaHue

oCaXKJeHue

BakijuHbI CO3al0T B OPraHM3Me Ye/I0BeKa M )KHBOTHBIX HMMYHHTET:

MaCCUBHbBIN

+aKTUBHBIN

eCTeCTBEeHHbIN

BU/I0BOM

Bbibepume HeCKO/bKO NpasuibHbIX 6APUAHMOB:

Hcxoap1 MHPEKINOHHOTO 3a00/1eBaHUs 3TO:
+0aKTepUOHOCHUTE/ILCTBO

XpoHuyYeckasi popma

+1eTanbHbIA UCXO]

+BbI3/IOPOBJIEHUE

B ¢opmupoBanuy uH(EKLHOHHOT0 NMPOIjecca y4acTBYIOT:
YCJIOBHO-TTaTOTe€HHBIN MUKPOO

+TIaTOreHHbI MUKPOO

+BOCTIIPUMMYMBBIA MUKPOOPTaHU3M

+yCJI0BUSI BHEILIHEH U COLMabHOW CpeJibl

ITepuopbl B pa3BUTHH UH(EKIIMOHHOT0 po1ecca
+TIpOApOMasIbHbII

PeKOHBaJIeCLieHI U

+UHKYyOALIUS

cyriepuHdeKLys

Ha3oBure 3BeHbs1 He00X0AMMBIe /15 BOSHUKHOBeHHsI HH(EKIHOHHOr0 mporecca:
+I1aTOreHHbI MUKPOOPraHu3M



+BOCIPUHMMYMBBIA MaKpOOPraHK3M
+orpe/ie/ieHHble YCI0BUS BHELLHel cpefibl
OaKTepHOHOCUTE/TD
ocabyieHHbI UMMYHUTET
Ha3oBuTe BUAbI MH(}EKINH B 3aBUCUMOCTH 0T UCTOYHHKA:
+aHTPOIIOHO3HbIE
+aHTPOII0300HO3HbIE
+300HO3HbIE
5K30TreHHbIe
Knaccnpukanus napeKuoHHBIX 0o/1e3Hel 0 XapaKTepy NMpOosiB/IeHUS
+KUIlIeUHbIe
+pecrnypaTopHbIe
CyCTaBHbIe
MBILIeYHbIe
ITaccuBHBIM, eCTeCTBeHHbINl HMMYHHUTET
MOCTUH(EKLIMOHHbBIN
+CBIBOPOTOUHBIT
BaKLIMHHbIN
+KOJIOCTpa/IbHbIN
IleHTpa/bHBIE OPraHbl UMMYHHOM CHCTEMbI:
cesie3eHKa
+KOCTHBIN MO3T
MUHZA/TAHBI
+TUMYC
INepudepuueckue opraHbl HMMYHHOI CHCTeMBbl.
+nuMdaTruecKue y3bl
+cese3eHKa
KUIIEeUHUK
KPOBb
Bujibl HMMYHHMTETA 110 PO CX0XK/EHHUIO.
+BPOJK/J€HHbIU
+TIpUOOpeTeHHBIH
crierjiurueckuit
K/IeTOUHbIN
®opmbI NPHOOPETEHHOT0 UMMYHHUTETA.
+eCcTeCcTBeHHbIN
+HCKYCCTBEHHbIN
repesjaeTcs 10 Hac/1eZCTBY
MO>KU3HEeHHbIN
CBolicTBa MO/THOLIEHHBIX AHTHUTeHOB:
+4yKepoHOCThb
+BbICOKHI MOJIEKY/ISIPHbIN BeC
HU3KUU MOJIEKY/ISIPHBIN BeC
+cnenupruYHOCTb
Kakue mopdosioruyeckre CTpyKTypbl 0aKTepUH HeCyT NMPU3HAKHA AaHTUTeHHOH Uy)KepoJ-
HOCTH:
+XKTYTUKU
+Karicynia
+KJIeTOYHAsi CTEHKa
JTM30COMBI
Tabuna 4 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIIeTeHI[UH

| Koj ¥ HauMeHOBaHHe UH- | Kputepuu ouieHuBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUU




JIMKaTopa AOCTHKeHHUS
KOMITeTEeHIUH (4acTHU KOM-
TeTeHLIUN)

(4acTv KOMOETeHLMH)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYeT OL|eHKe

«y/I0BJIETBOPUTETHLHO»

50-64% oT MakcUMaJib-
Horo bOasiia

COOTBETCTBYeT OLleHKe
«Xopommo»
65-85% oT Makcu-
MaJIbHOTo Oasia

COOTBETCTBYET OLIeH-
Ke «OT/IMYHO»
86-100% ot mMakcu-
MaJIbHOTo Oasiia

WJ-1 onk-2 3HaTh:
MIPUPOJHbIE,  COL[UA/IbHO-
XO3SICTBEHHbIE, TeHeThYe-
CKMe U SKOHOMHUYeCKHe
¢bakTophl, BAUAIOLIME Ha
OpraHu3M >KHBOTHBIX

W-2 onk-2 YMeTh:
OCYILeCTB/ISATh TIpodeccro-
Ha/lIbHYI0 [JIesiTeJIbHOCTh  C
yueToM BJMSIHUS Ha Opra-
HU3M JKMBOTHBIX TIPUPOJ-
HBIX, COL[HA/IbHO-
XO3SCTBEHHBbIX, TeHeThye-
CKUX W 3KOHOMHUYECKHX
¢dakTopoB

N-3 onk-2 Bnagets:
HaBbIKaMH Be/leHUsI TPO-
(heccroHaNMbHOM fIesiTelb-
HOCTH C yUeTOM BJIUSTHUSI
Ha OpPraHu3M KUBOTHBIX
TIPUPOJHBIX, COL[UA/IbHO-
X03SIMCTBEHHBIX, TeHeTHYe-
CKUX Y SKOHOMHUYECKUX
dakTopoB

BBICTaBJ/ISIeTCS CTYZEeH-
Ty, €CJIi TIPaBUIbHO U
KOPPEKTHO peLleHO OT
50 1079 % TecTOBBIX
3a/laHUl;

BBICTaB/ISIeTCS CTY-
JIeHTY, eCJIi NIpaBU/Ib-
HO U KOPPEKTHO pe-
eHo 80 -94 % Ttecrto-
BbIX 3aJjaHUN;

BBICTaBJISIETCS CTY-
JIeHTYy, eCJIy Tipa-
BU/ILHO U KOPPEKTHO
peleHo

95-100 % TecTOBBIX
3a/laHui;

MOJYJIb III. OCHOBBI Ce/TIbCKOX035IHCTBEHHON MUKPOOHO0/I0T U

Tema 5. «MUKPOOPraHu3Msbl — BO30yAuTe/TH HH(EKIHii»

TybepKyie3a.

NHauBHAya/IbHbIE JOMALIHUE 3aJaHUs
3apganue 1. Bo30yaurenb Tybepkyse3a. CocTaBUTh CxeMy j1a00paTOpPHOM AWarHOCTHUKU

3apanue 2. Bo3Oyautens Opyrenne3a. CocTaBUTh CxeMy J1abOpaTOPHOW AWArHOCTHKH

Opy1iesiesa.

3apanue 3. Bo30Oyaurens poxku cBuHei. COCTaBUTH CXeMy 71ab0pPaTOPHOM AMarHOCTHKH

PO>KU CBUHEM.

3apanue 4. Bo30yaurens komibakrepruasa. CocTaBUTh cxeMy 1abopaTOpHOM AMarHOCTHKH

SIIepUXK03d.

3apanue 5. Bo30yaurens canbMoHesne3a. CocTaBuTh cxemy 1ab0paTOPHOM AMarHOCTHKH

CaJIbMOHeJ/1/1e34d.

3apanue 6. Bo30Oygutens cronbHsika. CoCTaBUTH CXeMy /1ab0paTOPHOM /IMarHOCTUKA

CTO/IOHSKA.

3apanue 7. Bo3Oyaurens 60Tym3ma. COCTaBUTh CxeMy J1abOpaTOPHOM AWarHOCTUKH 60-

Ty/IM3Ma.

3apanue 8. Bo30yaurens cubrpckoit si3Bel. COCTaBUTH CXeMy J1ab0paTOPHOM AWarHOCTH-

KW CUOUPCKOMA SI3BBI

3apanue 9. Bo30yaurenn Muko30B. COCTaBUTH CXeMy J1JabOpaTOPHOM AUAarHOCTUKA MUKO-

30B.




3apanue 10. Bo36yauten MUKOTOKCHKO30B. COCTaBUTh cxeMy JiabopaTOpHOM [JuarHo-
CTUKY MUKOTOKCHUKO30B.

3aganue 11. Bo3byaurenn gepmMaToMHKO30B. COCTaBUTh CXeMy 1ab0paTOpHOM [JuarHo-
CTHUKH [1epPMaTOMUKO30B.

Tema 6. «bruoTexHosiornueckue MeTo/bl IIPUrOTOBJIEHUS U XPaHEHUs PAaCTUTe/IbHBIX KOp-
MOB»
Bomnpocel a5 onpoca
1. OniuduTHasi MUKpodI0pa pacTeHUi.
2. MuKpoOHOIOTHUeCKHe OCHOBBI U YC/IOBUS PU KOHCEPBHUPOBAHUH 3€/IEHBIX KOPMOB.
3.MukpobroioruuecKyre mpoLecchl MpH CYILKe CeHa, TIPY MPOU3BO/CTBe Oyporo ceHa.
4. TepMoreHes, BblJie/ileHe MeTaHa, BO3MOXXHOCTb CAaMOBO3IOpaHusl CeHa.
5. Mukpo6uooruueckrie OCHOBBI M YCJIOBHSI TIPU KOHCEPBUPOBAHUU 3€/IEHBIX KOPMOB.
6. TIpUHLIUIIBI yTIPaB/I€EHUS] MUKPOOHOJIOTMUECKUMHU TIPOIIeCCaMM TIPU CO3PEBAHUU CHJIOCA U Ce-
Haxka.
7. [lpruMeHeHre 3aKBaCOK U XUMUUYECKUX KOHCEPBAHTOB IPY CUJI0COBAHUY KOPMOB.
8. Mukpobuosioruueckyre Mopoku cusoca. [yt ux npeayrnpexaeHusl.
9.MuKpoOHOIOTHUeCKe OCHOBBI CeHa)KUPOBaHUS KOPMOB. PakTophl, 00yC/iaBIMBaromye Co-
XPaHHOCTb CeHa’ka.
11. Mukpodiopa 3epHa. MUKpoOHoIOrHUecKasi OlleHKa KauecTBa 3epHa.
12.Muxkpodiopa KOMOMKOPMOB ¥ KOPHETIOZIOB.
13. [IpoxxkeBaHre KOPMOB. ¥ CJIOBUSI U KOHTPOJIb 3@ POCTOM JIPOXIKeH.
14. Bo306yauTesii KOpMOBBIX TOKCUKO30B. XapaKTePUCTHKAa MUKOTOKCHHOB.

Tema 7. «MHUKPOOUOJIOTHSI MOJIOKA ¥ MOJIOUHBIX TTPOYKTOB»
Bomnpocs! a5 onpoca
1. VIcTouHMKM 3arpsi3HeHHs MOJIOKa MUKPOQJIOpOii.
2. Mukpo@iopa BbIMEHH.
3. TlyTi NpOHUKHOBEHUS] MUKPOOPTaHW3MOB B MOJIOKO TPH Pa3HbIX CrIoco0ax 0eHUst U XpaHe-
HUS.
4. bakTepuiyaHas ¢asza mosaoka. HopmanbHasi MUKpodiopa MoJioka.
5. MeTo/ibl KOHCEPBHPOBAaHUS MOJIOKA.
6. ITopoku Mo/0Ka GaKTeprasbHOTO MPOUCXOXKeHHs. [TaToreHHbIe MUKPOOPTaHU3MBI, Tiepesia-
BaeMble YesI0BeKY U KUBOTHBIM.
7. KruciomonoyHsble TIpoAyKThL.
8. XapakTeprcTHKa MOJIOUHOKHUC/IBIX OaKTepuii, BXOJSIIUX B COCTAaB 3aKBACOK.
9. Mukpobuosorus macia. [Topoku Macsia MUKpOOHOTO MPOUCXOXK/eHHS ¥ MX TIPO(HIaKTHKA.
10. Mukpo6uosiorusi ceipa. [Topoku cbipa MUKPOOHOT'O TIPOMCXOKEHHUS U UX MPO(dUIaKTHKA.

Tema 8. «Mukpobuonorus msica»
Bompocs! 15 onpoca
1.Mcrounuku bakrepranbHOT0 obcemeHeHus mMsica. ITyTH ero CHU>KeHUS.
2.CocTaB U pacripocTpaHeHre MUKPOOPraHu3MOB B Msce.
3.da3bl pa3BUTUS MUKPOQUIOpPHI MsiCa U BU/IbI TIOPUM; THUEHUe, K1ucjioe Opo)keHue, OC/TM3HeHUe,
NUArMeHTaLys, IIJIeCHeBEeHNe.
4.Co3peBaHue msica.
5.Mukpobrosoruyeckyie rporeccs Mpy rmopue Msica. Bo3bygureny.
6.MeTo/ bl KOHCEPBUPOBaHUS MsCa.
7.Msico, KaK BO3MO>KHBIA UCTOUHUK WH(PEKITUOHHBIX 00J1e3Hel TFo/iel v JKUBOTHBIX.
8.MeTobI MUKPOOMO/IOTMUECKOT0 UCC/Ie/IOBAHUS MsICa.
9.Mukpodnopa ox/1ax/ieHHOr0 U MOPO’KeHOT0 Msica.



10.Bnusnaue CAHUTAPHO-TUTUEHNUYECKUX YCJIOBI/Iﬁ Ha pa3BUTHE MHKPOOPIraHHW3MOB B MsCe TIpU
XPaHeHHUH B XOJIOAWU/IbHUKE.

Tema 9. «Mukpodopa suL»
Bonpocs! asis onpoca
1. ®akTopsl, 00yCIaBIMBAIOIIe CTePUIBHOCTh CB&KeCHECEHHOTO STHLIA.
2. VIcTOYHUKY MUKPO(JIOPHI UL, SMYHOTO TIOPOLLIKA U MeJIaHxXKa.
3. CaHMTapHO - MUKPOOMOJIOTHYECKHE METO/IbI UCC/IeZIOBAHUS SIULI.
4. CaHUTapHO-MHUKPOOHO/IOrHUecKre UCCIeJOBaHUs MeJlaH)Ka U SIMYHOTO TIOPOIIIKa.
5.YcoBue pa3BUTUS MMKPOOPIaHU3MOB B siiLle U IMYHBIX ITPOJYKTaX B MpPOLiecce XpaHeHMUs.
6. Buzibl mopuy IMUHBIX NIPOJYKTOB.
7. SIH10 - KaK BO3MOXKHBIN UCTOYHUK BO30yauTes el MHPeKIUH 1 TOKCUKOUH(EKIHH.
8.Mukpodnopa sull. ctouHuky. [Tyt NpOHUKHOBEHUSI.
9. AHTUMHMKPOOHBIE CBOWCTBA SIHLI.
10.Mukpobuosiornueckast OrjeHKa KauecTBa SIHLl.

Tema 10. «Mukpodopa KoXkeBeHHO-MeX0BOT'0 ChIPbsI»
Tema pedepaTta « Mukpodsiopa Ko)KeBeHHO-MEXOBOT'O ChIPbsi»

Tema 11. «MukpoOHoOruecKue rpoLecchl B HaBO3e»
Tema pedepaTa no pa3geny «MukpobrosoruuecKye MpoLecchl B HABO3e»

KomnbromepHoe mecmupoeaHue (TCk):
Bblbepume 00uH npasuwibHbIl 6apuaHm:

O0beKThI H3yUeHUs] MUKPOOHO0/IOT MY, SIB/ISIOTCA. ..
+)KUBbIe CylljecTBa pasmepoM MeHee 0,1 MM

)KUBBIE CyIlecTBa pasmepom 6osiee 0,1 MM

OakTepun

BUPYCHI U OakTepru

HauanbHbIi Iepuoj pa3sBUTHS MUKPOOHO0/IOrMH Ha3bIBAETCSA
Mopdo/iorrUuecKuit

MMMYHOJIOTUUeCKHi

+3BpPUCTUYECKUM

(busmosornueckuit

YcraHoBuI caM (paKT CylieCTBOBaHUS MUKPOOPraHM3MOB
PobepT Kox

JIym Ilactep

P.I'yk

+AnTOHMO BaH JleBeHryk

IlepBbIii BBeJI TePMUHBI «BaKI[UHALMA» U «aTTeHyaLHs»
PoGept Kox

+JIyu I1actep

3. [xennep

AHTOHMO BaH JleBeHryk

PobepT Kox co3pan

+11eJI0CTHOe yueHUe 0 Bo30yauTene TybepKysiesa
(barorTapHyto TEOPUIO0 UMMYHHUTETA

TEOpHI0 aHa3pobHo3a

yueHre 00 aHTUTeax

ITepBylo 6akTepuoornyeckyio IlacrepoBckyio cranpuio B Poccuu opranusoBasi
C.H. Bunorpagckui

[O.W. VIBaHOBCKMi



+1.11. MeyHukoB

H.A. Muxun

KynbTypa MUKpPOOpPraHu3MoB, Bbl/ie/IeHHasA U3 0/JHOU K/IeTKHU (0JHOK/IeTOYHas Ky/JabTypa)
Ha3bIBaeTCs

1) wrramMmm

yrcTas KyabTypa

BUJ

+KJI0H

KynbTypa, BeIie/IeHHas U3 onpe/ie/IeHHOr0 UCTOYHHMKA, UM U3 OJHOI'0 U TOI'0 )Ke UCTO0Y-
HUKAa B pa3Hoe BpeMs, Ha3bIBaeTCsA

+1ITaMM

yrcTas KyabTypa

BUJ

KJIOH

OCHOBHOM TaKCOH, COBOKYITHOCTh MUKPOOPIraHM3MOB, UMEIOLIMH eJUHOe IPOUCXO0XK/eHHe
Y TeHOTHII, CX0/JHbIe Mopdo/IoruuecKue U 0M0/I0rHUecKHe CBOMCTBA U HaC/1e/[CTBEHHO 3a-
KpeIyIeHHYI0 CIIOCOOHOCTD BhI3bIBATh B CPejie eCTeCTBEHHOr0 00UTaHUA KaueCTBeHHO
onpeje/eHHbIe crien(puUecKne Mporecchl Ha3bIBAETCSA

LITaAMM

yrcTas KyabTypa

+BU[,

KJIOH

3oonaroreHHbIe 0AKTEPUH OTHOCATCA K HaALAPCTBY

Eucaryotae

Mycota

Vira

+Procaryotae

Bblbepume HeCK0/bKO Npasu/ibHbIX 6APUAHMOB:

Pa3jie/ibl MUKPOOHMOJIOTHH 10 00/1aCTAM H3yYeHH s
+KOCMUYecKas

+TexHHuueckas

MeTa/Iypruueckas

ObITOBas

ropHast

Bblbepume 00uH npasuibHbIl 6apuaHm:

Ho0eneBckoii mpeMueii 3a pa3padoTKy K/JI0HA/IbHO-CE/IEKIIMOHHOW TeOPUHM aHTUTE/IoreHe3a
Harpa/ieH:

Meunukos N1.11.

Opnux I1.

+bepner

JlanzreitHep

CoBOKYIIHOCTh IOTOMKOB, BbIPAIleHHbIX U3 eJHHCTBEHHO! MUKPOOHOH K/IeTK! Ha3bIBa-
ercs

BU[,

Hakrepus

ITaMMm

+KJIOH

YnopsigoueHHasi rpynna MHUKpPOOPraHU3MoOB, 00beJHHEHHBIX M0 0/JHOPOJHBIM CBOHCTBaM
HasbIBaeTCs

+TaKCOH

OakTepus

KOMMeHcaJl



5YKapuOThI
Bbi0epuTe mapoBuaHbIe 0aKTepUH

BUOPUOHBI

OaLM/IIbI

+capLHbI

KJIOCTPUJUU

ITasoukoBH/IHBIE CIOPOOOpa3ywIHe HaKTepuH, JHAMeTP CIIOP MpeBbIIIaeT JUaMeTp Bere-
TaTUBHOU K/IeTKH, Ha3bIBAKOTCS

BUOPUOHBI

OaLM/IIBI

CapLIVHbI

+KJ/IOCTPUAUHN

Bri0epuTe H3BUTHIE OAKTEPHH

KJIOCTPUJUU

OaLM/IIBI

CapLIVHbI

+CIIUPUIIIIBI

Y rpaMmno/ioKuTe/IbHbIX 0aKTepHii 00HAPY)KUBAIOT

MHOTOC/IOMHBIH MMeNTH/IOTTUKAH, HAPYKHYI0 MeMOpaHy, TelX0Bble KUC/IOThI, Hapy>KHbIe Oe/TKY;
O/JTHOC/IOWHBIN MENTHAOT/IMKaH, Hapy)KHYI0 MeMOpaHy, TelXOBbIe KUC/IOThI, HApY>KHbIEe OeJTKH;
+MHOTOCJIOMHBIN MeNTH/IOT/IUKAH, TeMX0Bble KUCIOThI, HAPYKHbIe OesiKu;

O/JTHOC/IONHBIN MENTHAOTIMKaH, HApY)KHYI0 MeMOpaHYy, JTUIOIOo/MCcaxapy.
JIumono/iMcaxapuj BXOAUT B COCTAB K/I€TOUYHOW CTEeHKHU OaKkTepuil

MUKOTI/Ia3M

IPaMIT0/IOKUTETbHBIX

(bMpMHUKYTOB

+Tpaliu/IMKyTOB

JIumomnosiucaxapu/| COCTOUT U3

OCHOBHOe (6a3uCHOe) 3BeHO, UK, A, TIeTTTHIOT/IMKaH

Hapy>KHasi MeMOpaHa, TUIuZ, A, MenTHA0T/IMKaH

ocHOBHOe (0a3uCHOe) 3BeHO, Hapy>kKHasi MeMOpaHa, ymrnuf A, O- cienuduyeckas 1ens (O-
aHTHUIeH)

+ocHOBHOe (0a3rcHOe) 3BeHO, iunuz A, O- crieuduueckas 1jemnb (O-aHTHTeH)
MMKpOOPraHU3Mbl, yTPAaTHBILHE KJI€TOYHYIO CTEHKY, HO COXPaHHMBIIHE CIIOCOOHOCTH K
Pa3MHO)XeHHI0 Ha3bIBAIOTCA

TIPOTOI/IACThI

PUKETTCUU

cheporniacTbl

+MUKOI/1a3Mbl

JIoKOMOTOPHYI0 (DYHKIUIO Y 0aKTepUil BHINO/THAIOT

KJ/IeTOUHAasi CTeHKa

TTUTA

+XKTYTUKU

Karicysa

Apre3uio 0akTepuii K onpe/ie/IeHHBIM K/IETKaM OPraHiu3Ma X03simHa 00yC/IaB/IMBalOT
+TIUM 0011leTo TUTa

TIW/IU TI0JIOBbIE

KTYTUKH

criopa

BakrepuanbHas cropa 3T0 —

CcrieljaibHbIe 3apO/bIIlieBbie KIeTKH, CTysKalliie [jisi pa3MHOXKeHMUS;



+cdopma coxpaHeHUs HacIeJCTBeHHOU nHbopMaliK y 6akTepuii B HeO1aronpusiTHbIX YCIOBUSIX
BHEIIIHEeUN Cpeibl;

C/IMSIHUE [IBYX sifiep, CoAepyKall[iX T10 TarjIonHOMY Habopy XpOMOCOM;
C/TMSIHYe rameT

JiBHOKeHHe CIIMPOXeT OCYIeCTB/IAeTCA 3a CYeT

+BHYTPUK/IETOUHBIX CTPYKTYP — aKCHAIbHBIX (PUOPHIIT

JKI'YTUKOB

Wb

buMOpumii

Bbi0epuTe MUKpPOOPraHU3Mbl, KOTOPbIE MPOXOAAT Uepe3 0aKTepua/ibHbIe (PUIBTPBI
CITMPOXEThI

aKTUHOMMULIEThI

OaLU/IIBI

+MUKOI/1a3Mbl

K 0CHOBHBIM CTPYKTypaM 0aKTepHa/IbHON K/IETKH He OTHOCATCS:
KJIeTOUHAasl CTeHKa

+CI10pbI

LUTOT/Ia3MaTHUecKasi MemOpaHa

HYKJ/IEOU[]

LMTOI/1a3Ma

Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8:

CTpyKTypHbIe 0CO0eHHOCTH MPOKAPHOTOB
+0OTCYTCTBYeT sifiepHasi MeMOpaHa

+UMeeTCs T/1a3Muza

umeetcs anmapar ['obpKu

OTCYTCTBYeT LIUTOT/Ia3MaTHUeCcKasi MeMOpaHa
AT® obpasyeTcsi B MUTOXOHZPUSIX
OcHoBHbIe MOP(o/I0rHyecKrue pa3HOBHHOCTH DaKTepHid.
+KOKKH

+13BUTHIE

+T1a/I0YKOBUIHbIE

MuLelaabHbIe

BUPYCOIO/[00HbIe

Cnopoo6pa3ymomnye 6aKTepum.

+0arU/IIbI

+KJIOCTPUANU

MHUKOOaKTepun

TeTPAKOKKH

CTIMPOXEThI

KokkoBbie (hopmMbI DaKTepHUid

+CcapLMHbI

+CTPENTOKOKKU

BUOPHOHBI

CITUPU/ITTBI

CTIMPOXEThI

Ha3oBure 06s13aTe/IbHbIe KOMIIOHEHTHI 0aKTepHa/IbHON KJ/IETKHU:
+KJIeTOuHasi CTeHKa

+IUTOIIa3MaTHUeCKasi MeMOpaHa
+1[UTOI/Ia3Ma C BK/IFOYEHUSIMU U HYKJIEOTUZIOM
JKTYTUKU

KariCyJibl

ITo unC/Ty M PacHo/Io)KeHUI0 KT'YTHKOB 0aKTepHH Je/IAT Ha:



+amduTpuxuu

+MOHOTPUXUU

+nodotpuxu

OaLM/IIbI

CIIUPU/ITIBI

Ha3oBuTe A0NO/THUTE/IbHBIE CTPYKTYPhI 0aKTepHH:
+CI10pbI

+Karncy/bl

+XKT'YTUKU

HYKJIeOou[

L[UTOIIa3MaTHuecKasi MeMOpaHa
Cniopoo0pa3oBaHue MPOMCXO/JUT:

B OpraHu3Me uejioBeka

B OpraHu3Me >KUBOTHOTO

+B0 BHellIHel cpejie

+Ha nuTaTeIbHOM cpejie
Cnopoo6pa3oBaHue AB/IAETCA OJHUM U3 CIIOCO00B Pa3MHOXXEHHs JJIsi:
+aKTHHOMMUIIETOB

+TrprboB

BUPYCOB

TIPOCTEUIIINX

Bbibepume 00uH npasuibHbIll 6apuaHm:

ITaoYKoBH/HbIe MUKPOOPIraHU3M y KOTOPHIX, /UaMeTp CIOPHI NpeBbIliaeT UPHHY Be-
reTaTUBHOM KJ/IETKY, Ha3bIBAalOTCH

KOKKH

+KJIOCTpUUN

OaLM/IIbI

BUOPHOHBI

I'pamMoTpHLIaTe/TbHBIE MUKPOOPraHU3Mbl, 00/1a/jalo01ye 00/ IMraTHbIM BHYTPUK/IETOYHBIM
Nnapa3suTU3MOM

+PUKKEeTCHU U XJIaMUIUU

KJIOCTPUJIUN

aKTUHOMMULIETHI

CIUPOXEThI

K mapoBugHbIM 0aKTepHUsIM OTHOCATCH:
BUOPHOHBI

+cTaUIoKOKKH

CIUPUIL/IBI

CTIMPOXEThI

DyHKIUH pud0CcoM GaKTepHaTbHOH K/IeTKH:
yuacTue B TIpolieccax AbIXaHUst

3alUTHas

coJiep)kaHre Hac/le[iICTBeHHOW MH(popMaLy
+ydactue B cuHTe3e Oeska

Jins BbICIIUX TPUOOB XapaKTePHO
HeCeNnTUPOBaHHbIN MUL[eTUI

+CenTUpOBaHbIA MUL|ETUN

HEeT I10JI0T0 pa3MHOKeHHs

T10/I0BOM IpoLjecc

Jl1s1 HecoBepIIeHHBIX TPHOOB XapaKTepHO
HeCcernTUPOBaHHbIN MULe/TUN

CenTUPOBaHbIA MULeTNN



+HeT M0JI0r0 Pa3MHO>KeHUSI

TOJIOBOM MPOLIECC

I'pubbl1, y KOTOPBIX OTCYTCTBYET I0JI0BOM CIIOCO0 Pa3MHO)KeHUSI OTHOCATCHA K
COBEpILIEeHHbIM

BBICILINM

HU3IIUM

+HecoBepllIeHHbIM

N3 nepeunic/ieHHbIX MUKPOOPraHU3MOB K 3YKapruoTaM OTHOCATCSH:

OakTepun

PUKKETCUU

bakTeprodaru

CIIAPOXEThI

+TpuOBI

O/JHOK/IETOYHBI HeCcenTHPOBAaHHBIH MHUIIE/IHI 00pa3yl0T rPUObI, OTHOCAIIHECS
K poay ...

+MyKOD

TIeHULIWILT

T0JIOBHS

acmeprusia

Bbibepume HecKo/bKO NpasuibHbIX 8APUAHMOB:

Knaccel rpu6oB

+XUTPUTUOMHULIETHI

+06a3UIMOMHULIEThI

TH/IPOMUIIETHI

(dhyHrrnomMuLIeTHI

ACKO3UT'OMHULIETHI

Bbibepume 00uH npasuibHbIll apuaHm:

K THHKTOpHA/IbHBIM CBOWICTBaM 0aKTepHii OTHOCUTCA
oripeziesienre Ghopmbl OaKTepUaTbHOM KIIeTKH

pacriosioykeHre OAKTepHii B Ma3Ke OTHOCHUTE/ILHO APYT ApyTa
Be/IMYMHA (pa3mMepsbl) 6akTepuii

+OTHOIIIeHe K aHU/TMHOBBIM KpacHUTessiM

Bbi0epuTe NpaBUIBHYH NOC/IEA0BATE/IbHOCTH IPUTOTOB/IEHHS NPENapaToB /Isi MUKPO-
CKOMHUPOBAaHUSA

HaHeCceHUs Ma3Ka, (PMKCHpOBaHWe, BbICYIIMBaHNe, OKpallluBaHue
+HaHeCeHUs Ma3Ka, BbICyIlIMBaHUe, GUKCHPOBaHUe, OKpalllBaHue
HaHeCceHUs Ma3Ka, BbICYIIMBaHMe, OKpallliBaHue, (PUKCUPOBaHue
HaHeceHUs Ma3Ka, GUKCHPOBaHUe, OKpallIBaHue, BbICYILIIMBaHNe
Okpacka cnop 0aKkTepuii MeTOA0M

I'pama

Iunb-HuneceHa

+IlemkoBa

OnbTa

Okpacka Karicyy 6aKTepuii MeTo/J0M

I'pama

unb-Hunbcena

ITewikoBa

+OsbTa

OKpacka KHC/I0TO - CIUPTOYCTONUYMBBIX 0aKTepHil MeTO/{0M
I'pama

+1uns-Hunbcena

ITewikoBa



OnbTa

Onpe/ieneHue NOJBWKHOCTH MUKPOOPraHU3MOB
crniocob I'mHca

+MeTOI0M «BUCSUeH» Karliu

MeTtozsoM Heliccepa

cniocobom /lroruza

Cnoco0HOCTh rPalyIMKYyTOB OKPAIIMBAaThLCSA M0 ['paMy B KpacHbI# 1[BeT 00bsCHAETCSA
XUMHAYECKUM COCTaBOM LIUTOIIa3Mbl

Ha/UuueM BK/IHOUYEHUN

0C00BIM CTPOEHHEM LIUTOT/Ia3MaTHUeCKOH MeMOpaHBI
+CTpPOEHUEM U XMMUUECKUM COCTaBOM KJIETOUHOW CTEHKH
XUMHYeCKHH COCTaB MUKPOOHOW KJIETKH

15% Boja, 85% cyxoii ocTaTok

+85% Bopa, 15% cyxou ocTaTok

95% Bopa, 5% Cyxoi 0CTaToK

65% Bojia, 35% CyxO0il 0CTaTOK

Bbibepume HeCK0/bKO NPpasuibHbIX 6APUAHMO8:

PoJib Bo/IbI B 0aKTepHA/IbHOM K/IeTKe
+ydyacTByeT B 0OMeHHBIX ITpoIjeccax
+o0becrieunBaeT Typrop

SIBJISIETCSI UCTOYHHMKOM KMCJI0pOJa
obecrieurBaeT KIeTKy pepMeHTaMu
SIBJISIETCS] UCTOYHUKOM TeJTUst
OcHoOBHBbI€e BellleCTBa K/1€TOUHOM CTeHKH
+renTuorinkad

+/urornocaxapubl

aMHUHOKUCJIOThI

PeCTPUKTAa3bl

JIATasbl

I'pamoTpuniaTe/ibHbIe DAKTEPHUH.
+Ca/IbMOHE/I/IbI

+3111epuxmun

cTaUI0KOKKHU

CTPENTOKOKKHU

KJIOCTPUIUU

Bbibepume 00uH npasuibHbIll 6apUAHM.:

MuKpoOpraHu3Mbl, KOTOPbIe CHHTEe3UPYIOT YIJIEPO/Co/iepiKalie KOMIOHEHThI KJIeTKH U3
CO., Kak e/MHCTBEHHOI'0 HCTOYHUKA YIJ/Iepo/ia, Ha3bIBAlOTCA

reTepoTpodsl

+aBTOTPOdbI

XeMOTOQBI

tdhoToTpodbl

XeMOTpO(bl, MUKPOOPraHU3MbI, KOTOPbIe

CIIOCOOHBI MCTI0/TE30BATh COTHEYHYIO SHEPTHI0

WCTIO/b3YIOT pa3HOOOpa3Hble OpraHuyecKre yriiepofco/iepsKalliye coeIMHeHuUs

+TI0/Ty4ar0T SHEepruto 3a CUeT OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLui

WCTIOMB3YIOT B KauecTBe JJOHOPOB OpraHUueckue CoeJUHeHust

Cnoco0 mocTyn/ieHusi pa3/IMYHBIX HOHOB M MUTATe/ILHBIX BEeIIeCTB B MUKPOOHYIO K/IeTKY
He TpeOyoIMi1 SHepreTHUECKHUX 3aTPaT, MPOoTeKaeT NMPH YYacTHH MeMOpaHHBIX 0e/IKOB —
TPaHC/I0Ka3, Ha3bIBaeTCs

naccuBHas guddysus

+obneruerHas quddysus



aKTUBHBIN TPAHCIIOPT

TPaHCJIOKAI[Usl XUMHAYECKUX TPYIIT

depMeHTHI MUKPOOPTraHU3MOB, KOTOPbIe IOCTOSHHO CHHTe3HUPYIOTCS B MUKPOOHOH KJIeT-
Ke B onpejie/IeHHbIX KOHIIEHTPAalUAX, Ha3bIBAlOTCSA

UHAYI[MOe/TbHbIe

3K30(hepMeHTbI

SHZ0(epMeHTbI

+KOHCTUTYTHUBHbBIE

depMeHTHI MUKPOOPTaHU3MOB, KOTOpPbIe KaTa/IM3UPYIOT MeTa0d0/1M3M BHYTPH KJ/IETKH, He-
PacTBOPUMBI B BO/ie, CBA3AHBI C K/IETKOW, BBIXOAAT TO/IHLKO MOC/Ie ee rH0e/Td, Ha3bIBalOTCS
UHAYIMOe/TbHBIe

3K30(hepMeHTbI

+3H70(hepMeHThI

KOHCTUTYTHUBHbBIE

depMeHTHI MUKPOOPTraHU3MOB, KOTOPbI€ BBIAC/IAIOTCA B OKPY)KAIOLIYI0 Cpe/ly IPH XU3HH
KJIETKH, PaCIIeI/IAIOT MaKPOMOJIEKYJIbI /10 00/1ee MPOCTHIX MUTATeTbHBIX BEIIeCTB, BOJI0-
PacTBOPHUMBI, Ha3bIBAKTCA

UHAYLMOeTbHbIe

+3K30(hepMeHThI

3H/]0()epMEHTHI

KOHCTUTYTHUBHbBIE

MuKpoOpPraHu3Mbl, KOTOPbIe He MOI'YT JKUTh U Pa3MHOXXaThCA B OTCYTCTBHE MOJIEKYJISIP-
HOT'0 KHC/IOPO0/1a, Ha3bIBAIOTCH

obsiuraTHbIe aHa3POOBI

+06/mMraTHbEIe a3p00bI

(hakynbTaTHBHBIE AHA3POOKI

a’pOTOJIePAaHTHBIE AHA3POOBI

MuKpoOpraHu3Mbl, KOTOPbIE He MePeHOoCAT AaXe C/IeJJ0B KMC/I0P0/a, MO/IyYalT YHEPrUI0
MyTeM YCKOPEHHOT0, HEMO/THOT0 PacCIeryIeH!sl MATAaTe/IbHBIX BeleCTB, Ha3bIBalOTCS
+00suraTHBIe aHa3POOBI

obmMraTHbIe a3po0bI

(hakynbTaTHBHBIE AHA3POOKI

a’pOTOJIePAaHTHBIE AHA3POOBI

Bpems renepaijuu 0aKTepuii 3T0 — MePUOJ,

B TeueHHe KOTOPOro (hOpMHUPYIOTCS KOJIOHUA MUKPOOPTaHU3MOB Ha MUATATe/TbHBIX CpejiaX;
yBeJIMUeHUs] YNC/IeHHOCTH baKkTepranbHOM MOMY/ISALHUN B TeOMeTPUUeCKOM MPOTrPecCcuu;
+TIepuo/, B TeUeHHe KOTOPOT'O OCYIIECTBJISIETCS Jie/ieHHe KJIeTKH, U3 O[HOW K/IeTKU TI0/Ty4aeTCst
ABe;

nar - asza

JI/isi IPOKApHOTOB XapaKTepPeH THII Pa3MHO)XeHUSA

T0JI0BOU

GecrionbIit

BereTaTUBHbIN

+aeseHue U [IOUKOBaHUe

Bbibepume HeCKO/bKO NPasu/ibHbIX 6APUAHMO8:

Tunbl NMTAaHUA MUKPOOPraHU3MOB 10 YIJIEpOAY U a30Ty.
+ayTOTPOQHBIN

+TeTepoTpO(dHBII

NOMUTPOGHBIN

MeraTpoQHbIi

MHUHUTPOGHBIN

Cnoco0bI TPAHCIIOPTA MUTATETLHBIX Bel|eCTB B MUKPOOHYH0 KJ/IETKY



+maccuBHas aubdy3us

+aKTUBHBIN TPAHCIIOPT

TaCCHBHBIA TPaHCIIOPT

obpaTHbIi 0cMOC

napi{asbHOe aBJieHne

MeTtoapl co3jaHUsI aHAdPOOH03a
+XUMHYECKUN

+0Ouonoruyeckuit

(hepMeHTaTHUBHBIN

JleruipaTalliOHHBIN

TepMUUYEeCKUU

XuMHYeCcKHe BellleCTBa, B KOTOPbIX MPOUCXOAUT HAKOIUIeHHe YHePrUud
+ATO

+A1O

IOHK

PHK pubocomanbHas

PHK TpancmiopTHas

depMeHTHI, onpejie/isiioIye MeTad0/M3M OaKTepHii.
+KOHCTUTYTHBHbIE

+UHAYyLOe/TbHbIe

(hepMeHTbI MaTOreHHOCTH
CTPYKTYPHPOBaHHbIE

Bblbepume 00uH npasuwibHbIl 6apuaHm:

Bbi0epuTe NUTaTE/ILHYIO CPeAY, OTHOCSIEICS K 0CHOBHBIM
+MITA

Cpena SHI0

Cpepna I'ucca

MOJIOUHO-COJIEBOM arap

Bbi0epuTe NUTAaTE/ILHYIO CPeAy, OTHOCSINYIOCH K AU epeHIHaTbHO-JUarHOCTHYECKHM
MITA

MIDK

+cpenp! I'ncca

MOJIOUHO-COJIEBOM arap

Bbi0epuTe nmuTaTe/IGHYIO CPely, OTHOCSIIYHCS K 3JIeKTHBHBIM
MITA

MIIIIT'A

cpenbl ['vcca

+MOJIOYHO-COJIEBOM arap

J1s1 Ky/IbTHBUPOBAHUA MUKPOOPTraHM3MOB UCIO/Ib3YHOT
aBTOKJ/IaB

reus [lacTepa

CyXO>KapHbii 1Kad

+TepMocTar

TpaauHoHHas cpeja AIsA Ky/IbTUBUPOBAaHUsI aHa3P000B
MITA

TMIIb

+MIIIIb Kuta-Tapounu

cpefia OHZ0

Oco0eHHOCTH POCTa HA IVIOTHBIX, XXU/KHX U MOTY)KUJKHUX MUTATe/IbHBIX CPefiax MpH
onpeje/eHHBIX YC/IOBUSX Ha3bIBAKTCH

+Ky/nbTypaJibHbIe CBOMCTBAa MUKPOOpPraHU3Ma

(bepMeHTaTHBHbIE CBOWCTBA MUKPOOPraHU3Ma



Mopoioruueckre CBOMCTBa MUKPOOPraHW3Ma

TUHKTOPHA/IbHbIE CBOMCTBA MUKPOOPraHM3Ma

BbIAB/IAIT reMOJTUTHYECKYIO CIIOCOOHOCTh MHKPOOPTraHU3MOB Ha
cpezie DHZ0

cpegax I'ncca

+KPOBSIHOM arape

MITA

Bbibepume HeCK0/bKO NPaguibHbIX 6APUAHIMOB:

Tunbl NMTaTe/ILHBIX CPeJ] 10 Ha3HAYEeHUI0

+3JIeKTUBHbBIE

+auddepeHLIMa/IbHO-AUArHOCTUUECKHE

TIJIOTHBIE

XUAKMe

cyxue

YHuBepcanbHbIe IUTaTe/IbHBIE CPe/ibl /I Ky/IbTHBHPOBaHUs TPUOOB
+arap Cabypo

+cpepa Yaneka

arap DH/0

cpeza JleBrHa

BUCMYT-CY/b(UT arap

Bbibepume 00uH npaguibHbIll 8apuaHm:

Caxapo/iMTHYeCKyI0 aKTHBHOCTh MUKPOOPIraHH3MOB OIpe/e/IsiIloT Ha

MIDXK

+cpenax I'mcca

KPOBSIHOM arape

MITA

Jinisi onpepeneHys KaTajla3HOM aKTUBHOCTH MHUKPOOPraHU3MOB IPUMEHSIOT
uHaukKartop BP

VHJUKaTop AHZp3

+3% pacTBOp MepUKUCH BOJOpoa

PO30BBbIM JIAKMYCOBBIM UHAUKATOP

JHK B 6aKTepHa/IbHOM K/IeTKe COAEP)KUTCA B

pubocome

+HyK/eonze U 1jaasMuze

TOJIKO B HYKJIeOUJe

KJIETOYHOU CTEHKe

M3MeHUYMBOCTh MHKPOOPTraHU3MOB, COTPOBOKAAETCS H3MeHeHUAMHU NMePBUYHOU CTPYKTY-
poi JHK, BhipakaeTcsi B Hac/1e/ICTBEHHO 3aKpelIeHHOU yTpaTe Wi U3MeHeHUH KaKoro-
100 MpU3HaKa, Ha3bIBAETCHA

+MyTaLys

peKoMOUHalLIYs

MoudUKaLus

Jmvcconyanus

IlyTh peKOMOMHALINH, HETIOCPeACTBeHHAas Nnepejadya reHeTHYECKOro MaTepHasia JOHoOpa
PeLMIIHEeHTHOH K/IeTKe MPH UX CKPeliBaHNH, C IOMOIIbI0 NHJIel, Ha3bIBaeTCs
TpaHcopmarus

TPaAHCIYKIUS

MoaudUKaIys

+KOHBIOT ALY

Hykieouj 6aKTepuaTbHON KJIETKH — 3TO ...

+TeHeTUUeCKUil anmnapaT

3aracHoe MUTaTebHOe BellleCTBO



MoHomep JHK

3amuUTHas 00010UKa

3oonmaToreHHbIe MUKPOOPTaHHU3MbI OTHOCATCS K IpyIiie
obsiuraTHbIe TICUXPO(UIIBI

+Me30(ubl

obsuraTHbie TepMOGUIIBI

(haky/ibTaTHBHbBIE TICUXPODUIIBI.

ITo/THOe YHHUTO)KeHHe BereTaTHBHBIX ()OPM MHUKPOOPraHU3MOB U MX CIOP B Pa3/IHYHbBIX
MaTepHa/iaX Ha3bIBaeTCsAa

ne3uHdeKIus.

racTepu3arys

+CcTepuar3anus

AHTHCENTHKA

Bbibepume HecKo/bKO NpasuibHblX 8APUAHMOB:

Oco0eHHOCTH HYK/IeOH/ia MPOKApHOT

+OTCYTCTBUE 5iZIePHOM MeMOpaHbI

+Ha/IMuKe 0JJHOM XpPOMOCOMbBI

Ha/iMuye pa3Horo KOIMyecTBa XpOMOCOM Y pasHbIX BUJIOB
OHK Haxogutcs B sifpe

nipu genennn kietku JJTHK pacniasaercs Ha 4 XpoMOCOMBI
Bujbl 13MeHUHBOCTH MUKPOOPTraHU3MOB
+¢eHoTUNMUeCKast

+TeHOTUIINYeCKast

r1a3MuHast

HYKJ/IeOTH/Has

(hepMeHTaTHBHasI

Buapl MyTanyi MUKPOOPraHU3MOB I10 IIPOUCX0)KAEHUI0
+CIIOHTaHHbIE

+UH/YL[MDOBaHHbIe

TOUEeYHble

nasMuzHbIe

XPOMOCOMHBIe

Bu/ipl peKoMOUHAIUH Y MUKPOOPTraHHU3MOB
+TpaHchopmarius

+TpaHCAYKLS

+KOHbIOTaLusi

TPaHCJIALHS

pernapanus

pernviMKaLys

Ha3oBure ¢pusuueckne GakTopbl BHELIHEH CPeAibl HEO/IaronpUsATHO AeHCTBYOIIME Ha
MHMKPOOPraHU3MbI:

+BBICOKAs TeMIepaTypa

+U3/yueHue

+y/IbTpa3ByK

+/1aBeHye

MeXaHUuecKui (hakTop

Ha kakue rpynnsel 1o NnpoMcXoXAeHUI0 Ae/IATCH aHTHOMOTHKH:
+>XUBOTHOT'O

+pacTUTeIbHOT 0

+MHUKPOOHOTO

+CUHTeTHYeCKHe U MOJIyCUHTeTUYeCKHe

LIMPOKOT'O CIeKTpa JeUCTBUS



TIPOTUBOTPUOKOBEIE

Y3KOr0 CreKTpa JAeUCTBUs

Ilepeunc/iuTe MeTO/bl TEN/IOBOM CTepU/IA3ALUHU:
+KUIMsTYeHne

+TeKyuuii rap

+11ap 1oz, JaB/IEHUEM

+IIpOKa/IMBaHUeE Ha OrHe

+CyXO0U Kap

YOIl

BBICYIIIMBaHHE

(dbunbTpOoBaHUe

BUOpaLys

Y/IbTPa3BYK

Ha3oBure meTo/a cTrepuin3anuu npu remmneparype Huwxke 100 rpagycos:
t11acrepu3anus

+TUHAIU3aLs

TIpOKa/iuBaHue

rap noz, jaBjieHueM

Ha3zoBuTe MeTO0/ibl X0/I0/JHOH CTePU/IN3aALMU:
+UOHU3UPYIOLLe U3/TyueHre
+ynbTpaduoneToBoe ooyueHue

+yJIbTPa3ByK

tra3oBasi cTepuinsanusa

+¢unbTpoBaHue

THUH/a/IM3aLus

nacTepv3aLys

TEeKy4YuH 1ap

KUTIsTYeHue

Bbibepume 00uH npaguibHbIl 8apuaHm:

O BBICOKOMH YYBCTBUTE/JIBHOCTH MUKPOOPraHU3MOB K aHTHOHOTHKAM MeTo/10M fuddy3un
B arape CBH/ieTe/IbCTBYyeT

30Ha 3a/]ep>KK1 pOoCTa AuaMeTp OT 15 MM 710 25 MM

OTCYTCTBHe 30HbI 3a/lepKKH pOCTa

30Ha 3a/]ep>KK1 POCTa AuaMeTp 10 15 Mm

+30Ha 3a/lep)KK1 poCTa AuaMeTp OT 25 MM

Kommniekc MeponpusiTiii, HanpaB/IeHHbIX HA YHUYTO)KeHHe MaTOreHHbIX U YCI0BHO-
MaTOreHHbIX MUKPOOPTraHM3MOB B Pa3/IMUHBIX 00BEKTAaX OKPYKaIOIeHd cpebl Ha3bIBaeT-
co:

JilepaTusaLus

Jle3UHCeKLs

acerTuka

+ae3uHbeKus

dopma B3aUMOOTHOIIIEHH#, MTPH KOTOPOH OJMH MHUKPOOPIraHU3M BbI3bIBaeT rudeib Apyro-
ro Ha3bIBAeTCA:

cuM0OM03

aHTaroHU3M

MyTyaIu3mM

+XUIIHUYECTBO

AHTHOMOTHKH NMPOAYLUPYIOT:

+TpubBI

OCTpHLIbI

KJIemm



MOCKHUTBI
Ha3zoBuTe annmaparypy /i1 CTepU/IM3alii NapoM M0/, iaB/IeHHeM:
CIIMPTOBKA

BO/IsTHas1 OaHs

neus [lacTepa

arnrapaT Koxa

+aBTOK/IaB

IIpu crepuM3aniu XUAKOCTeH, MOPTALIMXCA MIPU HarpeBaHUM, HCIO/Ib3YIOT:
TIpOKajuBaHue

aBTOK/IaBUPOBaHUe

CyXOM >Kap

+0akTepuLUHbIE (PUTBTPBI

Jle3UHCEKLIMI0

O0eci0)KUBaHHE, YHUUTO)XKEHHE B KAKOM-/IH00 MaTeprasie BereTaTUBHLIX (JopM U criop
MaTOreHHbIX U HeMaTOreHHbIX MUKPOOPraHu3MoB, Ha3bIBaeTCs
racrepu3aLus

+crepunusanusa

KUTIsSTYeHue

ne3nHbeKLus

TuapamM3anma —

OOIIENPUHATBIA METO/, CTEPUIN3ALUN MeTalJTNUeCKUX HHCTPYMEHTOB
+apobHast cTepuv3alivs Ipu TeMrieparypax Hibke 100°C
(hamMbupoBaHue U [IeNCTBHE BBICOKOW TeMIlepaTyphl B BH/le CyXOTr0 HarpeToro Bo3ayxa
CTepuIn3aLysi apoM Mo/, AaBIeHueM

NHpeknuoHHbIe 3a00/1€BaHNs He MepeJaloTCs:
(hekanbHO-Opa/IbHBIM TTyTeEM

+Hac/ae,CTBEHHBIM MyTeM

TpaHCIIalleHTapHbIM ITyTeM

TPaHCMHCCHUBHBIM ITyTeM

MexaHu3M nepejavyu KUIIeUHbIX HH(eKIUi:
+dekanbHO-0pa/IbHbIN

TpaHCI/IaHL|eHTapHbIN

TPaHCMUCCHUBHBIN

KOHTaKTHBIU

BO3/YLIHO KareabHbIN

IIpu 300aHTPONOHO3HBIX HH(PEKUAX UCTOUHUKAMHU SABJ/ISIHOTCA:
+)KUBOTHbIE

royBa

BO3YX

nipeaiMeThbl 00MX0/a

yes0BeK

TpaHCMHUCCHUBHBIN MeXaHH3M — 3TO 3apa)keHHe yepe3:

TJIAL[eHTY

+KpOBOCOCYIIMX HACEKOMBIX

BO3/yX
nipeaiMeThbl 00MX0/a

nuily, BoAy

B ¢opmupoBaHnu HH(PEKLHOHHOTO MPOLIeCCa YYaCTBYIOT:
HeTaTOTeHHbIA MUKPOO

YC/IOBHO-TIaTOT€HHBIN MUKPOO

+TIaTOT€HHBIA MUKPOO

+BOCTIPUMMYMBBIM MaKpOOPTaHHU3M



+yCJI0OBHe BHELLIHEeH U COL[MaNbHOM Cpe/ibl

ITo OTHOLIIEHMIO K TEMIIEPATYPHOMY PeXUMY 0aKTepHH Je/IATCs Ha:
+T1CUXPO(UIIbI

+Mme30(ubI

+TepModuIbl

rasiodubl

XeMoreTepoTpodbl

Ha3zoBuTte BUAbI MH(}EKINH B 3aBUCUMOCTH 0T UCTOYHHKA:
+aHTPOIIOHO3HbIE

+aHTPOII0300HO3HbIE

+300HO3HbIE

9K30TeHHbIe

SH/IOTeHHbIe

JaTeHTHbIe

JBrKyinue cuibl MH(EKINOHHOI0 nporecca.
+TIaTOreHHbI MUKPOOPTaHU3M
+BOCIPUMMYMBBIA MaKpOOPraHW3m

+yCJ/IOBUS BHEIIIHeH Cpe/ibI

MO/IBO/HbIE TeUeHUsI MUPOBOT0 OKeaHa
KOCMMUEeCKOe U3ydyeHre

cMmeHsttoiecs gasbl JIyHbI

Bbibepume 00uH npasuibHbIll 6apuaHm:

NmmyHo10rU4, 3TO HayKa 0

HEeBOCIIPUUMYMBOCTH K MH(EKL[MOHHBIM areHTam

opraHax, KjeTkax ¥ MoJieKyJax, COCTaB/ISIOLIMX UMMYHHYIO CUCTEMY
+coxpaHeHWe OMOIOTUYeCKON UHAVUBUYaTbHOCTH
rUreppeakTUBHOCTA OpraHu3Ma

ITaccuBHBIMN, eCTeCTBeHHbIN HIMMYHHUTET

MOCTUH(EKLIMOHHBIN

+CbIBOPOTOYHBIN

BaKIL[MHHBIMI

KOJIOCTPaJIbHbIN

OcHoBHas (pyHKI[USI HMMYHHOH CHCTeMbI:

KOHTPOJIb MPOLIeCCOB npordeparyun

No/ijepKaHue MOJeKyJ/IIpHOrO NTOCTOSIHCTBA OpraHu3Ma
+T0/ijep>KaHue reHeTUUeCKOro roMeocTasa opraH1u3Ma

obecrieueHre ONITUMAJTBHBIX YCJIOBUM TKaHEBOTO 0OMeHa
obecrieueHre PEIUPKYIISILIAN KIIETOK

Kinerku, onpeaensromue cneruuueckuil xapakTep pearipoBaHius MMMYHHOW CHCTEMBbI:
Makpodaru

+MmuMdOLUTHI

MOHOLIUTEI

T'PaHY/IOLUThI

TYUHbIe K/IeTKU

IToc/ie BBeieHHs BaKLIMHBI BbIpa0aTbIBaeTcsi HMMYHHUTET:
eCTeCTBEeHHbIN

+HCKYCCTBEHHbBIU

Hac/ie/ICTBeHHbIN

MaCCUBHbBIN

Cnoco6 npuoOpereHusi HCKYCCTBEHHOT0 aKTHBHOT0 HMMYHHTeETA:
+BBeJleH1e BaKL[VHBI

TI0CJTe TIepeHeceHHOTo 3ab0s1eBaHus



ToJTyYeHre aHTUTeJT yepe3 IylalleHTy MaTepu
BBe/IeHU€e ChIBOPOTKH
Bbibepume HeCcKObKO NPpasuibHbIX 6APUAHMO8:

IleHTpa/NbHBIE OPraHbl HUMMYHHOM CHCTEMBbI:
cerne3eHKa

+KOCTHBIN MO3T

KPOBb

MUHZATAHBI

+TUMYC

Buabl HUMMYHHTETA 10 TPOUCXO0XK/JEHHIO.
+BpOXK/IeHHbIN

+TIpUOOpeTeHHBIH

crieljiuryeckuit

K/JIeTOUHBIN

ryMopasbHbIH

CBoliCTBa BPOXK/I€HHOT0 HMMYHHTETA.
+1iepegaeTcs 110 HAC/IeJCTBY
+110KWU3HEeHHbIU

yTHeTaeTCsl BbICOKOW KOHLIEHTpPaLYeld aToreHOB
aKTHBU3UPYETCSI TOPMOHAMU

He 00/1a/1aeT UMMYHOJIOTUYECKOU MaMSIThIO
@®opmMbI NPHOOPETEHHOT0 HMMYHHUTETA.
+ecTeCTBeHHbIN

+HCKYCCTBEHHbIN

riepe/laeTcsi 10 HaC/Ie[CTBY

MOKW3HEeHHbBIN

HecrnelupruyeCcKun

Bbibepume 00uH npaguibHbIl 8apuaHm:

K cnenugunueckum ¢dakropam 3amyThl OpraHu3Ma OTHOCSAT:
(aroruTo3

KOMIIJIEMEHT

+aHTHUTe/1a

VHTep(epoH

AHTHTeNa — 3TO:

qy’>Kepo/Hble OesTKu

+cnenuduyeckre 6K KPOBU

JIeMKOLIATBI

SPUTPOLIUTHI

Hcrounukom Opynesie3a MOryT ObITh:

+KPYITHBIN U MeJIKUM pOraTbld CKOT

CyCJIUKH

JIFOU

CBHHBU

0JieHU

O0BbekTaMM H3yueHUs] CAHUTAapPHOM MUKPOOHO/IOrMY He AB/IAITCH:
BOJA

rouBa

BO3JyX

TUIIIEeBbIe TIPOAYKTHI

+aHTUOMOTUKHU

K cniopoo6pa3ywimumM npoKapuoTam NoYBbI OTHOCATCA ...
MUKOI/1a3Mbl



+KJIOCTPUAUU

TICEeBOMOHA/IbI

KCaHTOMOHA/bl

Bbibepume Hecko/nbKO NpasuibHbIX 8PUAHMOB:

I'pubbl, BHI3bIBaOIEe MUKOTOKCHKO3bI

+Aspergillus

+Fusarium

+Penicillium

Microsporum

Candida

Trichophyton

Cy1iecTByeT HeCKO/IBKO CII0CO00B XpaHeHHUsI HAB03a
+aHa’pobHoe (TJI0OTHOE) XpaHeHHe

+a3pobOHO-aHa’pOOHOe XpaHeHHe

+a’pobHOe XpaHeHHe

CeHa)KUpOBaHUe

CKUPAUPOBaHUe

OTMeThbTe THIIMYHBIE IPYNITbBI MUKPOOPraHU3MOB BX0/sue B MUKpoduiopy HaBo3a
CIIUPOXEeThI

rpoTeu

+aMMOHHU(PUKATOPbI

+HUTpUPUKATOPBI

+1eHUTpUdHUKaTOPbI

Bujbl 6aKTepuii, A0NMYCTUMBbIE B MOJIOUHBIX MPOAYKTaX
+Lactobacterium fermentum

+Streptococcus lactis

+Streptococcus cremoris

E.coli

Proteus vulgaris

IlnecHeBbIe rpuObI, MOPTALIHE KO)KeBEHHOE ChIPbe
+Penicillium

+Mucor

Candida

Microsporum

Trichophyton

Bbibepume 00uH npasuibHbIll 6apUAHM.:

Jnsa Kako# (a3bl pa3BUTHSA MUKPOOPraHMU3MOB B MOJIOKE 3T0 XapaKTePHO: MHKPOOpra-
HHU3MBbI He Pa3BHBAIOTCA B MOJIOKE U ia)Ke YaCTUYHO OTMHPAIOT
+0aKTepuLIigHas

CMeIlIaHHOW MUKPO(hIOpbI

MOJIOUHOKHUC/TBIX OaKTepuii

Pa3BUTHS IPOXOKEN U TIJIeCeHer

THUJIOCTHOM MUKPO(JIOPBI

CaHHMTapHO-NM0KAa3aTe/IbHBIMH MUKPO0aMH /IJisl BOABI AB/IAIOTCS:
BUPYCBI

+kuieyHble nanouku E.coli

BUOPHOHBI

MUKOII/1a3Mbl

OCHOBHBIMH B030y/{UTe/IAMU CIIUPTOBOT0 OPOXKeHHsI C/Ty)KaT
aKTHUHOMMUIIEThI

+IPOXOKH

KOprHebaKTepuu



MHKOT1/Ia3Mbl
OCHOBHYIO P0JIb IIPY CWJI0COBAHMHU PACTUTE/IBHOM MacChl UTPAKOT

+MOJIOUYHOKHUC/TbIe OaKTepuu

JPOXOKU

MacC/ITHOKUC/I0e OpoXKeHue

3HTepobaKTepun

AHTOroHHCTaMM THHIOCTHBIX 0aKTepuii B (ha3e cMelIaHHON MUKPOGUIop pa3BUTHS MOJIO-
Ka SIBJIAIOTCA

rpr0bI

+MOJIOUHOKHUC/IbIe OaKTepun

JPOXOKU

MacC/IeHOKHC/ble OaKTepruu

Bbibepume HeCKO/bKO NPpasuibHbIX 6APUAHMO8:

B cocTtaB MHKPO()/IOpBI 0AHOKAMEePHOro Xe/TyAKa BXOAAT 0aKTepuu
TepMObUIbHbIE

+111€/7104eyCTONYMBbIe

+KHUCJI0TOYCTONUMBbIE

OJIUTOTPO(QHBIE

Hau60/1ee ycTOHUMBBI K THUIOCTHOMY Pa3/i0)KeHUI0 MIKYPbI OT )XUBOTHBIX, B PAl{HOHE KO-
TOPBIX NMpeodsiafaiu KopMa

COUHBIe

cyxue

+KOHLIEHTPHYpOBaHHbIe

+KOMOWHHPOBaHHbBIE

Bbibepume 00uH npaguibHbIl 8apuaHm:

MuKpoopraiu3mMbl, KOTOPbIe )KUBYT H Pa3MHO)KAIOTCA Ha Ha3eMHbBIX YacTAX pacTeHuH,
Ha3bIBalTCA

+3nuuThI

naToreHHble

YCJIOBHO-TIaTOT€eHHbIe

CanpoguTHI

Coco6 oGe33apaxMBaHUsA MOJIOKA NPHU Temmeparype 63-95° C, B pesybTare 4ero noru-
0aroT BereraTuBHBIE ()OPMBI MUKPOOOB, Ha3bIBAETCHA

cTepu/r3alyen

+macrepusanyen

KUTISTYeHUe

yJIbTPOCTEPUIU3aLIUS

Mo/10uHOKHC/10€e Opo)KeHHEe BbI3bIBAETCS

+00/TapCKOoM MaouKkoi

KJIOCTPUAUSIMU

JpOXOKaMHU

TIPOTTMOHOBBIMH OaKTEPUSIMU

Kedup - mpoaykr 6poxeHust

MOJIOYHOKHCJIOTO

CIIMPTOBOTO

MPONMOHOBOKUCJIOTO U MOJIOYHOKHCJIOTO

+MOJIOUHOKHCJ/IOTO Y CLIUPTOBOTO

XapakTepuCcTHKa KOpMa C/1eAyroias — BJaXHOCTb 54,8%, pH — 4,83, ync/io0 Mo/109HOKHC-
JIBIX MUKPOOOB 66 ThIC/T, THUJIOCTHBIX 33ThIC/T. 3TO

CeHax

CeHOo

+cusoc



Oypoe ceHo

Texnoorus MPUroTOB/IEHUA CEHA OCHOBLIBAETCH HA

abuose
6uo3e
+aHabuo3e
1[leHoOHr03e

Co)XXUTeNbCTBO IBYX U 00/iee BUJ0B MUKPOOOB MeXKAy C000¥ W/IH [PYyTHMH CyI[eCTBaMH

Ha3bIBAETCS
ybmumanys
aHabuo3
+cuM6bmo3
OakTepreMust

KneruaTka YCBauBa€TCA B pyﬁue XKBAYHBbIX )KUBOTHBIX GHHFOAapH
THWJIOCTHBIM MHUKPOOPTdHHU3MdM
MOJIOYHO-KHUCJIBIM 6aKTepI/IHM
+11e/1/1H0/1030pa3/lararoimx MI/IKp06OB

TIPOTIMOHOBLIM OaKTepusiM

MHKPOOPI‘&HI/I?.MBI pyﬁua KBAYHBbIX I10 CHOC06y AbIXdHUSA OTHOCATCA K Ipyiiie

a’poboB

(haKy/IbTaTUBHBIX aHa3POOOB

MHKpO3huIamMm
+aHas’poboB

Tabsmuna 5 — Kpurepuu oneHKH chopMHPOBAaHHOCTH KOMIIETEHIIUH

Kog 1 HaMeHOBaHMe UH-
JTUKATOpa JOCTH>KEeHUS
KOMITeTeHIUH (4acTU KOM-
TIeTEeHLINN)

Kputepuu otieHnBaHus chOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTM KOMIEeTEeHIINM)

Ha 6a30BOM ypOBHe

Ha INOBLIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKe

«y/10BJIETBOPUTETLHO»

50-64% oT MaKCHUMaJ/lb-
Horo bOasa

COOTBETCTBYET OL[eHKe
«XOpOIIO»
65-85% oT Makcu-
MaJILHOT'0 Oasiia

COOTBETCTBYET OIleH-
Ke «OT/IMYHO»
86-100% ot Makcu-
MaJIbHOr'0 Oasia

I/Lﬂ-l orik-2 3HaTk:
MpUPOJHbIE,  COL[MA/IbHO-
XO3SIICTBEHHbIE, TeHeThue-
CKMe U 3SKOHOMHUYeCKHe
(dakTophl, BAUSIOIIME Ha
OpraHU3M >KUBOTHBIX

I/LZ[-Z OIK-2 YMeThb:
OCYILeCTB/ISITH Tpodeccro-
HaJbHYIO [JesiTe/IbHOCTh C
yueTOM BJMSHUS Ha Opra-
HU3M JKMBOTHBIX TMPUPOJ-
HBIX, COL[MaJIbHO-
XO3SIICTBEHHBbIX, TeHeThue-
CKUX W 5KOHOMHYECKHX
tdakTopoB

H/1-3 onk-2 Bnagets:
HaBbIKaMU BeZleHUsI Mpo-
(heccroHaNBHOM fiesiTelb-
HOCTHU C yUeTOM BJIUSTHUS
Ha OpPraHu3M >KMBOTHBIX
MIPUPOJHBIX, COL{UA/IBHO-
XO3S5IMCTBEHHBIX, TeHeThYe-

BBICTaB/IIeTCs CTY/leH-
Ty, KOTOPBII He COBCEM
TBepJ0 B/ajieeT Npo-
rpaMMHBIM MaTepua-
JI0M, 3HaeT OCHOBHbIE
TeopeTHUYecKHe IoJio-
JKEeHUS M3ydaeMoro
Kypca, obsaziaet focra-
TOYHBIMU Ji/151 IPOJ0JI-
»KeHUst 0OyueHUs U
ripeficTosiieli mpodec-
CHUOHA/IbHOM JiesiTeb-
HOCTH, 3HaHUSIMU. BbI-
TMOJIHSIeT TeKyllue 3a-
JlaHMsl, yCTaHaB/IMBae-
Mble TpauKoM yueOHO-
ro npouecca. I[Ipu oTse-
TaxX Jl0IyCKaeT MaJjo-
CyleCTBeHHBbIe 110-
IPelHOCTH, UCKaKeHUs
JIOTUYeCKOU Toc/e/o-
BaTe/IbHOCTU MPU U3-

BBICTABJISIETCS CTY-
JIeHTY, KOTOPBbIH:
TBEPZ0 YCBOWJI TIPO-
rpaMMHbIM MaTepua,
I'PaMOTHO U T10 CyIIje-
CTBY U3/1araet ero 6e3
CYIL[eCTBEHHBIX OIIHU-
60K, MpaBUJIbHO TPU-
MeHsIeT TeopeTHue-
CKHe T10JI0’KeHUs TIPU
pelIeHN KOHKPETHBIX
3a/1au, C HeOOMBIIIMMHU
TIOTPEeLTHOCTSIMU TIPU-
BOJIUT JOPMYJ/IPOBKU
onpejeneHui, He [10-
MyCKaeT CyIL[eCTBeH-
HBIX HETOYHOCTEeH NPU
BbIOOpPE 1 000CHOBaH-
HOCTH MeTO/IOB pellie-
HUS 33/iay; BJajieeT
MeToZ,aMH1 UCC/ie/l0Ba-
HMS], YCTaHaB/IMBaeT

BBICTaBJISIETCS CTY-
JIeHTY, eC/i: PacKphbI-
TO COZiep’KaHue BO-
1poca — apryMeHTH-
POBaHO, CChUIAsICh HA
HaY4HYIO JIUTepary-
Py, AaHa XapaKTepH-
CTHKa BO30yauTenei,
yKa3aHbI Mepbl
MPeZ0CTOPOXKHOCTU U
TeXHUKa 06e30macHo-
CTHY TP TIPOBE/IeHUH
nabopaTOPHBIX UC-
C/ie[J0BaHUM; MprBe-
JleHbI CXeMbI IarHo-
CTUKH, TTPU 3TOM
Heo0X0/IUMO TTOKa-
3aTh, UTO CTY/€HT
BJIaJileHHeM OCHOB-
HBbIMHU MeTO/laMH,
cniocobamu U cpeji-
CTBaMM I0OJIyYeHHUs],




CKUX U SKOHOMUUECKUX
(hakTopoB

JIO’)KeHUU MaTtepuarna,
HETOUHYIO0 apryMeHTa-
LU0 TeOPeTUYeCKUX
TI0JI0)KeHUH Kypca, UC-
TMIBITBIBAET 3aTPYAHEHUs
TMIpU pellleHny JoCTa-
TOYHO CJIO’KHBIX 3a/lau;
eCJI TIPAaBUJIbHO U KOp-
PeKTHO peleHo oT 50
1079 % TecTOBBIX 3a/1a-
HUU;

BHYTPEHHHE W MEX-
TipeJiMeTHbIe CBSI3H,
yMeeT yBSI3bIBaTb TeO-
pUIO C TIPAKTHUKOM; 110
XO[y U37I0XKeHUs J10-
MycKaeT HeOOoJIbIIHe
nipobeJibl, He UCKaKa-
IOIIHe CoJepyKaHus
OTBeTa;

€CJTH TPaBUJIbHO U
KOpPeKTHO peliieHo 80
-94 % TecTOBBIX 3a/ja-
HU;

XpaHeHus1, epepa-
60TKM HHbOpMAIUH;
BJIa/leeT HaBbIKaMU
BejleHUs podeccro-
HaJIbHOM JlesiTe/IbHO-
CTU C YUeTOM BJIHSI-
HUS1 Ha OPTaHU3M >KU-
BOTHBIX TIPUPOJHBIX,
COLIMa/IbHO-
XO3HCTBeHHBIX, I'e-
HeTUUeCKUX U KO-
HOMHYEeCKUX (haKTo-
pOB.

CTYJeHTY, KOTODbIH:
r/1yDOKO ¥ TIPOYHO
YCBOWJI MaTepHas B
MoJTHOM 00BeMe, rc-
yeprbIBarollle, rpa-
MOTHO U JIOTUYeCKH
CTPOMHO €ero usjara-
€T, YeTKO opMYy/Iu-
pyeT OCHOBHbIE TOHSI-
THS, TIPUBOJAUT COOT-
BETCTBYIOLLIHE TIPU-
Mephbl, yBepeHHO BJia-
JleeT MeToZ0/IoTel;
CBOOO/THO OPHEHTH-
pyercsi B Teme «buo-
TEXHOJIOTHYeCKHe
MEeTO/IbI IPUTOTOBJIe-
HUS ¥ XpaHeHus pac-
TUTE/IbHBIX KODMOB» -
3HaeT MUKpPOQJIopy
KODMOB, yMeeT Mpo-
BOZIMTH OTOOP TTPO0
KOPMOB /17151 1abopa-
TOPHBIX UCC/IeI0Ba-
HUM; yMeeT NPOBO-
TUTh MUKPOOHOIOTU-
yecKue UCC/ieloBaHUs
CWJIOCa; BIaJieeT
HaBbIKaMHU BeJleHUsI
ripoecCroHaNbHOM
JIesITeJTbHOCTH C yue-
TOM BJIMSIHUSI Ha Op-
raHK3M YKUBOTHBIX
TIPUPO/IHBIX, COLU-
aJIbHO-
XO035ICTBEHHBIX (haK-
TOPOB.

€CJI1 pacKpbITO CO-
JlepykKaHue BOIIpoca-




MUKpOoopa apHou
IIKYPbI U TIPU ee Xpa-
HEHWU; METOZbI KOH-
CepBHUPOBaHUS KOyKe-
BEHHO-MEXOBOTI'O Chl-
Dbsi; KOYKEeBeHHO-
MEXOBOE ChIpbe KakK
HWCTOYHUK UH(DEKIU-
OHHBIX OOJIe3Hel /To-
J1el ¥ )KUBOTHBIX; Me-
TO/TbI MUKPOOUOJIO-
TMUecKoro Ucciiesio-
BaHUS KO)KEeBEHHO-
MEXOBOT'O ChIPbsl, B
YACTHOCTH PeaKI[usi
Ackonm; packpseITa
CIOCOOHOCTH OCY-
LIeCTB/SATH Npodec-
CUOHAJIbHYIO Jiesi-
TeJIbHOCTD C YU€TOM
BJIUSTHUSI HA OPraHU3M
JKUBOTHBIX TTPUPO/I-
HBIX, COLMATbHO-
XO3SIMCTBEHHBIX, Te-
HeTUUYeCKux (hakTo-
pOB.

Heobxoumo B pede-
pare 1MoKasarb CIo-
COOHOCTh U TOTOB-
HOCTb OCYIIECTB/ISTh
c6op Hay4YHOU WH-
dbopmaruu, cocTaB-
neHue pedeparos,
oubmorpadwuii, aHa-
JIM3UPOBATH OTEUe-
CTBEHHBIH U 3apy-
Oe)XXHBIH OTIBIT I10 Te-
MaTHKe;

€CJTH TIPaBUJIbHO U
KOPPEKTHO PEIIIeHO
95-100 % TecToBbIX
3a/laHUl;

Ba3oBbiii ypoBeHb C(hOPMUPOBAHHOCTH KOMIIETEHLIMH, COOTBETCTBYIOIIUI OLIEHKE «YZ0-
BJIETBOPUTE/IbHO», CUMTAETCSl JOCTUTHYTHIM, €C/Id CTYJEeHT MO0 WUTOraM TOATOTOBKU W 3alUThI
KypCcoBOM paboTel HabupaeT oT 50 710 64 6anioB, MOBBILIEHHBIM YPOBEHb CUMTAETCS JOCTUTHY-
TBIM, €C/TM CTYZeHT HabupaeT oT 65 0 100 6a/10B, TIPU 3TOM OLIEHKE «XOPOIII0» COOTBETCTBYET
65-85 6anoB, olieHKe «OTIHYHO» 86-100 6anos.

3 OIMPEJIEJIEHUE PE3YJ/IBTATA
IMMPOMEXYTOUYHOM ATTECTAIIVIN
dopMa NPOMeKYTOUHOM aTTeCcTal[uy M0 AUCLUIIIMHE:
Cemectp Ne3 (Mopyns I, Mogyns II, Mogyss 111 ) /Ok3ames;




OLEHOYHBIE MATEPUAJIBI 1 CPEOCTBA AJIA ITPOBEPKU
CP®OPMMPOBAHHOCTU KOMITETEHLIN

Koj 1 HauMeHOBaHHe KOMITeTeHLIUU

OIIK-2 Cnoco6eH oCymiecTB/IATh NPo¢eCCHOHAIBHYIO 1eAATe/IbHOCTD C y4eTOM
BJIMSIHUSA HA OPTraHM3M )XUBOTHBIX MMPUPOJHBIX, COL{UA/IbHO-X0351MICTBeHHbIX, TeHeTHYe-
CKHMX U 9KOHOMHUecKHX (aKTopoB

[Tpumepsl 3aaHni

3aiaHusA 3aKPbITOr0 THIIA

Bbibepume o0uH npasu/ibHbIL 6APUAHM OMeema:

1. CyuiecTBoBaHKe KPYIHOI'O POraToro ¥ MeJIKOro poraToro CKoTa i MUKpOOpPraHH3MOB,
00OUTAOIUX B XKeTyAKe U KUIIIeUHUKE, SIBJISIETCS TTPUMEPOM:

+MyTyaaiu3Ma

KOHKYPeHLIUU

XUILIHAYECTBO

rapasuTusMa

2. Macca cpeziHeii TpoObI U3 TTaPTUX TTPECCOBAHHOTO CEHa, KT

0,5

+5

1,5

3

3ajjaHKs OTKPBITOr0 THUIA

HdonoaHume

3. KynbTypa, BbllesieHHasi U3 ONpeZie/IeHHOr0 NCTOYHMKA, UM U3 OJHOI0 U TOTO JKe MC-
TOUHMKA B pa3HOe BpeMsi, Ha3bIBaeTCs

OtBet: mTamMm

4. TlanoukoBuHbIe criopoobpasyroiue OakTepuu, AUaMeTp CIIOp TMpeBbIlIaeT ArUaMeTp
BereTaTUBHOM KJIETKH, Ha3bIBAHOTCSI

OTBeT: KJII0CTPUAUU

5. B3zaumopencTBre Mexxly CBUHBIM LIe[THEM U CBUHbEH Ha3bIBaeTCs

OTBeT: napasuTusm

6. B3aumoietictBre Mex1y OakTepusiMu, OOUTAIOIMMU B pyOIie )KBauHbIX, U KBAUHBIMHU
JKUBOTHBIMH Ha3bIBaeTCs

OtBeT: cumbro03

7. OThen MuIIeBapuTe/bHOTO TPakTa, B KOTOPOM CHHTE3UPYeTCsl MUKPOOUanbHBIN Oe-
JIOK, Ha3bIBaeTCs

OrtgeT: pyberj

OkoHuaTenbHbIE pe3y/bTaThl 00ydyeHus: (HOpMUPOBaHUS KOMIIeTEHIIUI) OmpezessitoTCs
TOCpe/ICTBOM TiepeBo/ia 0as/ioB, HaOpaHHBIX CTYJEHTOM B TPOL[ECCe OCBOEHMS JUCIATIIMHBI, B
OLIeHKM:

— 0a30BBIN ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMA CUMTAETCS AOCTUTHYTBHIM eC/v
pe3y/ibTaT 00y4YeHUs] COOTBETCTBYET OILjeHKe «y/0BeTBOpUTeNbHO» (50 10 64 peHTHUHTOBBIX
OasoB);

— MOBBIIIEHHbIN ypOBeHb C(OPMHUPOBAHHOCTH KOMIIETEHLIUM CUMTAETCS] JOCTUTHYTBIM,
ec/ii pe3ysibTaT 00yueHUs] COOTBETCTBYET OLleHKaM «XOpoIo» (65-85 peHTUHroBbIX 0a/uioB) U
«0TMUHO» (86-100 pelTUHIOBBIX OAJIIOB).

4 TIOPAOK ITPOBEJJEHMA IIOBTOPHOM

IMPOMEXYTOYHOM ATTECTAIIUU

cDOpM(:l HpOME)KYTOqHOﬁ dTTeCTalyy 1o JAUCHUIlIMHe 3a4eT/3K3aMeH.
HOBTOPH&H MPpOMEXYTOUHAsA aTTeCTalud 110 AUCITUTTI/IMHE TIDOBOAXUTCA C UCII0/Ib30BaAHHUEM
3a,an1/1f/'1 AJI OLIeHKH C(bOpMI/IPOBaHHOCTI/I KOMHETEHLH/Iﬁ Ha 6a30BOM YPOBHE I10 BCEM MOAYJIAM,



BXO/SILLIUM B CTPYKTYPY AUCLIMIIIMHBI 38 CEMECTP, 10 UTOraM KOTOPOro CTYyZIeHT UMeeT akajie-
MUUECKYIO 3a/10/DKEeHHOCTb.
IlpumeuaHue:
[ononmHuTebHbIE KOHTPOJIBHBIE UCTILITAHUS TIPOBOASTCS AJ1s1 CTYJeHTOB, HAOpaBILIMX Me-

Hee 50 6a/10B (B cOOTBeTCTBUU C «I10/I0’KeHHeM 0 MOAY/TbHO-PEUTHHIOBOM CUCTEME»).

OneHouHbIe MaTepHasbl U CPeCTBA IPOBe/ieHNs IOBTOPHOH MPOME)XXYTOYHOM aTTecTaliu

Omnpoc o Mopayasam I, I1, II1.

Boripocs! a1 onpoca:

1.IlpenmeT MUKpPOOMOIOTHH, €e MeCTO U pPOJib B CHUCTeMe OHOJIOrMUYecKUX UM CeTbCKOXO03SiH-

CTBEHHBIX HayK.

OCHOBHBI€ 3Talbl Pa3BUTHSI MUKPOOHO/IOTHH.

3Hauenue pabor JI.ITacTepa B pa3BUTHM MUKPOOHOIOTHH.

3Hauenue pabot .1.MeuHHKOBa B pa3BUTUA MUKPOOHOJ/IOTHUH.

Posib 0TeYeCTBeHHBIX YUEHBIX B PA3BUTUM MUKPOOHOIOTHH.

[TpokaproThI ¥ 3yKapuOThl (OCHOBHBIE OT/IAYMS).

CurcTemMaTHKa OCHOBHBIX TPYIIT MUKpOOpraHusMoB (1o bepru). [Tonsitue o Buge.

P. Kox 1 ero Bkiaji B HayKy O MUKPOOpraHu3Max.

Ponb BupycoB B nipupoge. @aru.

. Pa3mepsl , ocHOBHBIe (DOPMBI IPOKAPUOT M METO/bl UX W3YUeHHs.

10 XapakTepyCTHKa sIepHOro arnrapara [IpOKapyoT.

11.Ctpoenue 6akTepuanbHOl KiaeTku. HamobomoueuHbie CTPYKTYPHI.

12.Criops ¥ criopoobpa3oBaHue y OaKTEpPHA.

13. I'paumnvkyTHas cTeHka y npokapuot. Cocras. CTpoeHue.

14.KnetouHas creHKa (GUpMUKYTHBIX OakTepuii. CoctaB. CTpoeHue.

15.0cobeHHOCTH MOP(OIOTUU CTIMPOXET, JIETITOCITUD, TPETIOHEM.

16.XapakTepucTUKa PUKKETCUM U XJIaMUUM.

17.XapakreprcTiika MUKoIuia3M. OTiMure MUKOIUIa3M oT L- oopm GakTepuid.

18.XapakTepucTiKa 3yKoproToB (rpuboB). CtpoeHue. IIpUHIIMITBI K/1aCCU(PUKALIH.

19.XapakTeprCTHKa OCHOBHBIX K/1aCCOB TPUOOB: 3UTOMHIIETOB, aCKOMHUIIETOB U [leHTepOMHUILie-
TOB.

20.Bupycel. Ctpoenue. [TpuHLIMIIBI K1acCU(UKALIUN.

21.XuMHUeCKHi COCTaB MPOKAapUOTHOM K/IETKH.

22.®epmeHThl MUKpoOpranusMoB. [Ipuposa. CBoiictBa. Mexanusm fetictBusi. Knaccrudukariysi.

23.00TOCHHTE3 W XEMOCHHTe3 Y MHUKPOOPraHn3MoB. CYI[HOCTb OHOJIOTMYeCKOr0 OKUC/IeHUs
CyOCTpaKTOB MUKPOOPTaHHW3MaMH.

24.XapakTepuCcTHKa a3poOHOr0 TUIA AbIXaHUsI MUKPOOPTaHU3MOB.

25.XapakTeprCcTHKa aHa3pOOHOTr0 THTIA [IbIXaHUS] MUKPOOPTaHHW3MOB.

26. Mukpodiopa Bo/ibl U MeTO/IbI €€ CAHUTapHO-OMOIOTHYeCKOT0 UCC/Ie/JOBAHKSI.

27.VICTOUHWKM TIUTATe/bHBIX BeIeCcTB /s MUKpoopraHu3moB. Kiaccudukainusi bakrepuii 1o
YIJIEBOAHOMY THUITY [TUTAHUSI.

28.Posb MakpoopraHmsMa U yC/I0BUI BHeIlIHel cpe/ibl B MH(EKLMOHHOM MpoLiecce.

29.CuM6103 MeXXay MUKpPOOpraHu3MaMu. Buzibl. XapakTepucTHKa.

30.AHTHOMOTUKM (TIPUHLIUIIBI TIOJTYUeHHs], MeXaHWU3MbI JIeMCTBUSI, METO/IbI OTIPe/Ie/IeHUST aKTHB-
HOCTH aHTUOUOTUKOB). [IpriMeHeHNe aHTUOMOTHKOB B YKUBOTHOBO/ICTBE.

31.BiusiHue xuMuueckux ¢akTopoB Ha MUKPOOPTaHWU3MBI.

32.BnusiHue ¢ur3nueckux (akTopoB Ha MUKpoopraHusMmel. Ilcuxpoduibl. Mesogunbl. Tepmo-
bunbl.

33.Pa3mHOXeHue OakTepuii, (ha3bl pa3BUTHS.

34.deHoTUNIMUECKOE TIPOSIB/IEHHE U3MEHUMBOCTH (Auccoruaiius, Moaudukanus). Ponb dakro-
POB BHeLLIHEH CpeJbl.

35.PaKTOphl NATOreHHOCTH C TOKCUYECKOH (QYHKI[MeM.

36.XpoMOCOMHBIe M1 BHEXPOMOCOMHBIE (PaKTOPBI HAaC/1e/ICTBEHHOCTH.

LN~ WNE



37.Ponb MUKPOOpPraHM3MOB B KDYIOBOPOTE YyIJyiepo/a.

38.AHTHreHsI (TOHSATHE, TIPUPOAA, CBOKCTBA).

39.AHTHTesNa (MpUpo/a, KIacCU(pUKalys, XapaKTepUCTUKa OTAeIbHBIX K/I1aCCOB UMMYHOTI00Y-
JIVHOB).

40.PekoMOMHALIUY Y OaKTEPH.

41.MonouHokucnoe Opoxkenve. Bo30Oyaurem. Xumusm. 3HaueHue. Vicronb3oBaHue B Hapo[-
HOM XO3SIICTBe.

42.CriuptoBoe 6pokeHue. Bo30yauTenn. XumusM. 3HaueHue. VIcriosib30BaHWe B HAPOJAHOM XO-
35ICTBe.

43.®aKTOpbl BUPYJIEHTHOCTH (aATre3MBHOCTb, MHBAa3UBHOCTD ).

44 HacneCTBEHHOCTb Y MUKPOOPIraHW3MOB (MaTeprasbHble OCHOBBI, TIOHATHE O FeHOMe, TeHO-
Turne, eHoTuUIe).

45.MyTtanuy ¥ MyTareHsl.

46.1TonsTre 006 uHpeKMY (MHpeKIYs - UHPEKLMOHHBIH MPOLIecc).

47.11aTOreHHOCTb ¥ BUPY/IHTHOCTb. TOKCUYHOCTH MUKPOOPraHU3MOB.

48.Busibl MHGEKLMU: 5K30TeHHble, SH/AOTeHHble, CMellleHHble, CyrnepuHdeKLys, peuH(eKLys,
cericuc, bakTepruemMusi U CeNTUKOTTMEMHUSI.

49.bpokeHure BbI3bIBaeMOe T'DYIION KWILEeYHOW Majouku. XUMU3M. KullleyHasi masioyka, Kak
TOKa3aTe/b aHTUCAHUTAPHOI'O COCTOSIHUS TIPOM3BO/ICTBA.

50.XapakTeprcTiKa MUKoIia3M. OTiryre MUKOTIIa3M OT L- ¢popm OakTepwuii.

51.Posib MUKPOOPraHu3MoB B MpeBpalljeHre a30TOCo/eprKalliuX BelljeCTB B KpyroBOpoTe a3oTa B
rpupoze.

52.IlpakThueckoe TIpUMeHeHWe yueHHs 00 UMMyHHUTeTe (MMMYHOAMAarHOCTHKA, UMMYyHOTepa-
s, IMMYHOTIPO(UTIAKTHUKA).

53.MiMMyHHas cucTema U ee (QyHKLMSL.

54.Xapakrepuctuka T- u B-mumdoruTos.

55.Posib MMKPOOPraHU3MOB B BO3HUKHOBEHUU, TeUeHHUH U UCX0/ie MH(EeKLMOHHOro TpoLecca.

56.IMMyHuTeT. BH/ibI UMMYHUTETA.

57.ITutanne mukpoopranu3moB. OcobeHHocTH. CIOCOOBbI.

58.AHab0/m3M 1 KaTo00/M3M. 3HaUeHHe ¥ B3aUMOCBSI3b Y Pa3HBIX TPYIIIT MUKPOOPTaHU3MOB.

59.DopMBI UMMYHHOI'O OTBeTa.

60.Mukpobroioruueckrie IPUHLIMTIBI XpaHeHUsT U 00e33apa)kKuBaHUsI HaBO3a.

61.Pa3noxkeHre MUKpOOpPraHM3MaMH K/leTuaTKH, a30TUCThIX COelMHeHuM HaBo3a. [lorepst a3oTa
TIPU pa3/IMYHBIX CIIOCO0AX XpaHeHUs..

62.Mukpodsiopa KHC/IOMOJIOYHBIX TIPOYKTOB CMEIIIEHHOTO OpOXKeHUsI, BbI3bIBaeMble el Tpo-
L[eCCBI.

63.B030yuTen MMKO30B 1 MUKOTOKCHKO30B. XapakTepucTuka. [lnarHoctuka. [Ipodunakrrka.

64.Bo30yauTesii BUPYCHBIX WHGEKLWN: smIypa, OelieHCTBa, UyMbl CBUHEM, UyMbl MTHULI, OCITBI
oBell. XapakTepucTuka. [lnarHoctuka. [Tpodunaktuka.

65.9muduTHas Mukpoduiopa pactennii. OcobenHoct. CoctaB. Posb B KU3HM pacTeHUM U 3aro-
TOBKE KOPMOB.

66.MuKpoburonoruueckrie 0CHOBbI M METO/[bl KOHCEPBUPOBAaHMUSI 3e/IeHbIX KOPMOB.

67.MukpoOrooruuecKue poLIeCChl TIPY CYILIKe CeHa, TIPY MPOU3BO/CTBe Oyporo ceHa.

68.B030yjuTesi KOPMOBBIX TOKCMKO30B. XapaKTeprUCTUKa MUKOTOKCHHOB.

69.MukpoOrooruueckue Mporecchl PU CUJI0COBaHUM KOPMOB. MeTozpl cusiocoBaHusi. Pasbl
pasBUTHSI MUKPOOPraHW3MOB.

70.Mukpobuoioruueckrie opoku cuoca. [TyTi ux npeaynpekaeHus..

71.Mukpobuosiornyeckrie MpoLecchl MPU CeHaXXMPOBAHWU KOPMOB. PU3HOI0OrUyeckasi CyxoCTb.
Co3speBaHue ceHaa.

72. [IpoxoKkeBaHre KOPMOB. Y CJIOBUSI M KOHTPOJIb 38 POCTOM JPOXOKEH.

73.IcTOYHMKM 3arpsi3HeHUs1 MOI0Ka MUKpoduiopoil. Mukpodsiopa BbIMEHH.

74.®a3bl pa3BUTHs MUKPO(dIopa MosoKa. XapakTepucThka. [TpakThueckoe 3HaueHue.



75.I1yTu cHWKeHUs1 OakTepuasbHOW 06CeMeHeHHOCTH MOJIOKa. MeTo/ibl coXpaHeHHsl KauecTBa
MOJIOKa.

76.ITopoKr MOji0Ka MUKPOOHOTO MPOMCXOXKIEHHUSI. MeTozibl OaKTepHOIOrH4ecKoro UcciaeioBa-
HUSI MOJIOKA.

77.1laToreHHble MUKPOOPTraHU3MBbI, Tiepe/ilaBaemMble yepe3 MOJIOKO Ue/IOBEKY U XKUBOTHBIM. Me-
TO/BI 00€33apaKUBAHKS MOJIOKA.

78.Posib MUKPOOPraHrW3MOB B IPUIOTOBJIEHWHA KUCJIOMOJIOYHBIX MPOJYKTOB.
MOJIOUHOKHMCJ/IBIX MUKPOOPIaHU3MOB, BXOJSIIMX B COCTAB 3aKBaCOK.

79.XapakTepucTUKa MHUKPOOMOIOrMUeCKUX TMPOLeCCOB MPU M3rOTOBJIEHUA U XPaHeHWH Maciia.
[Topoku Mac/ia MUKPOOHOTO TIPOMCXOKAEHUS U MX MPOPHIaKTHKA.

80.Mukpobuoornueckue TpoLiecChbl MPU BLIPabOTKe W CO3PeBaHUU KPYITHBIX U MEIKUX ChIPOB.
[Topoku cbipa MUKPOOHOTO TIPOMCXOXKIEHUS U UX TTPOMHUIAKTHKA.

81.Vcrounuku H6akTepuarbHOTO 0OceMeHeHus Msica. [TyTH ero CHI>KeHUSI.

82.CocraB u pacnpocTpaHeHrue MUKpPOOPraHu3MoB B Msce. Co3peBaHue Msca.

83.Mukpobuonornueckie mpoLecchl Mpy mopue Msica. Bo30yauTtenu. MeTonsl KOHCePBUPOBa-
HUS Msica.

84.Bo30yuTenu NMUIeBbIX TOKCUKOUH(MeKLNH 1 MH(GEKLIMOHHBIX 00Jie3Hel uesoBeKa U >KUBOT-
HBIX B Msice. MeTo/ibl MUKPOOHOIOTMYeCKOro UCCIe0BaHUs Msica.

85.Mukpodiopa napHo# IIKYphl U TPU ee XpaHeHWW. MeTo/ibl KOHCePBUPOBaHUSI KOXKeBEHHO-
MeXOBOT'O ChIDbSI.

86. KokeBeHHO-MeX0BOe ChIpbe - WCTOYHUK WH(EKIMOHHBIX Oosie3Hel mofell U KUBOTHBIX.
MeTobpI MUKPOOUOJ/IOTHUECKOTO HUCC/Ie/JOBAaHUS KO>KEBEHHO-MEXOBOTO ChIPbsi. ACKOJIH3alUsl.

87.Mukpodiopa HaB03a NPy Pa3HOW TEXHOIOTUU MO/TyUeHHSI.

88.Mukpodiiopa siuty. icrounuku. [yt TPOHUKHOBEHUSI.

89.AHTUMUKPOOHbIE CBOMCTBA SUI].

90.Mukpobuosiorrnueckasi oljeHKa KauecTBa siuil. Sliija - UCTOUHUK BO30yauTeneil nHMeKIui 1
TOKCUKOMH(EKLIUH.

91.ITopua mepcty MUKpoopranusMmamu. I1podurnakTuka.

92.Bo36yauTenu KoIMOaKTepro3a, CalbMOHE/IIe30B U MacTepesiie3a. XapakTepyucTHka. JJuarHo-
ctuka. [IpopunakTuka.

93.Bo3byauTenu Tybepkyse3a u Gpyiesnie3a XKUBOTHBIX. XapakTepucTHKa. JJuarnoctvka. I1po-
(brnaKTHKa.

94.Bo30yuTeni aHTPario300HO30B: CUOUPCKOM 53BbI, CTO/IOHSIKA, 60Ty mM3Ma. XapakTepUCTHKa.

XapakTepucTuka

HuarHoctuka. [Tpodunaktrka.

Ta6ma 6 — Kpurepun orjeHKH copMHUPOBAHHOCTH KOMITETeHI{HI

Kop v HaMeHOBaHUe MHAMKATOpA JAOCTYXKEeHUsI KOMIIe-
TeHLIUU
(4acTu KOMMETEeHIIUM)

Kputepuu olieHMBaHus COOPMUPOBAHHOCTU
KOMIeTeHIUM (4aCTH KOMITeTeHI[UN)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|eHKe «Yy/I0BJIeTBOPUTE/Ib-
HO» 50-64% 0T MakcuMasibHOro Oasiia

I/Iﬂ-l orik-2 3HaTh:

MIPUPO/IHBIE, COLMATbHO-X03MCTBEHHbIe, TeHeTUUecKre
1 5KOHOMHYecKHue (DaKTOpbl, BAUSIIOL[ME HAa OpraHu3M
JKUBOTHBIX

I/I,ZI-Z ork-2 YMeThb:

OCYILIeCTBJISITb NIPO(eCCUOHABHYI0 JesITe/IbHOCTh  C
y4eTOM BJIMSIHHS Ha OPraHW3M >KUBOTHBIX TMPUPOJHBIX,
COLIMA/IbHO-XO3SIICTBEHHbIX, T€HeTUUEeCKUX W SKOHOMMU-
YyeCcKUx (akTOpOB

N-3 onk-2 BnageTs:

HaBbIKaMU BefleHHs1 NPOo(eCCHOHANbHOM [1esiTe/IbHOCTH

BBICTABJ/ISIETCS CTYZE€HTY, KOTOPbIN He COo-
BCEM TBep/I0 BjajieeT MPOrpaMMHbIM Mare-
puaioM, 3HaeT OCHOBHbIE TeOpeTHYecKUe
TI0JI0)KeHUsI U3yuaeMoro Kypca, obsaziaer
JOCTAaTOUYHBIMU /IJ1s1 TIPO/IOJDKEHHsT 00yue-
HUs U TIpe/iCTosAL el TTpodeCcCMOHA/IbHON
JlessTeTIbHOCTH, 3HaHusIMU. [1pu oTBeTax fo-
MyCKaeT MajIoCyIlleCTBEHHbIE TOrPeLIHO-
CTH, UCKaKeHUS JIOTUUeCKOU 10c1ej0Ba-
TeNbHOCTH NP U3/I0’KeHUM MaTepuasna, He-
TOYHYIO0 apryMeHTAL[1MI0 TeOPeTUUEeCKUX




C YU4eTOM B/IMSIHUSL HA OPraHW3M )KUBOTHBIX IPUPOJHBIX,
COLIMa/IbHO-X 03 CTBEHHbIX, FTeHeTUUECKUX U SKOHOMMU-
YyecKUX (akTOpOB

TI0JIOKeHWH KypCa, UCTIbIThIBAaeT 3aTpyHe-
HUS [IPU pellieHUH JOCTaTOYHO C/I0XKHBIX
3ajau.
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