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@®oH/, OLleHOYHBIX CPeACTB NpeJHa3HayeH [Jisl OLleHUBaHUS COOPMUPOBAHHOCTU KOMIIe-
TEHI[UH M0 AUCUUIIMHE «MUKPOOUOJIOTHS U UMMYHOJIOTUSI» JJis CTYJAEHTOB HalpaBJie-
HUs 1oAroToBKU 36.03.02 300TexHus npodusis noAroToBku «['eHeTUKa, cesieKIys U 61o-
TEXHOJIOTHS YKHUBOTHbBIX» OUYHOU U 3a04HOM GOpM 06y4YeHUs.
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INacnopT ¢poHAA OLLeHOYHBIX CPEACTB
HamnpaBJieHue noArotoBku: 36.03.02. 3ooTexHus
npoduib NOArOTOBKU «['€eHETHKA, CeJIeKIMs U OMOTEXHOJIOTUS KUBOTHbBIX»
OYHOM Y 3a04YHOH GOpM 06yUYeHUs
JAucyuniirHa: MUKpo6MOJIOTUA U UMMYHOJIOTUS

Ta6suna 1
Ne dopMupyemble OueHnoyHsble KosinuectBo
n/ Moaynpb JUCHUNIAHBI KOMIIETEHI[UU MaTepuaJibl
I WJIM UX 4aCTH Y CpeJZicTBa
MO/1YJIb 1. O611ass MUKpO-
A p OIIK-2 CnocobeHn
6HOoJIOTHUA. oCvILLee
TBJIATh
MukpobuoJsiorus v ee poJib B i
o npodeccruoHalb-
1. | HapogHOM x03sKcTBe. CHucre- Omnpoc 22
HYIO JleITeNb-
MaTUKa MUKpPOOPraHHW3MOB. Pedepar 1
HOCTb C y4ETOM
Mopdosiorus u cTpoeHrUe MUK-
BJIMSIHUSA Ha Op-
pPOOPraHU3MOB.
raHu3M KUBOT-
®u3nos0TUsT MUKPOOPraHU3-
. HbIX IPUPOAHBIX,
MOB. XUMHUYECKHUM cocTas. [Iu- TecTtupoBaHue
2. colaJibHO-
TaHUe U JiblIXaHhe MUKpOOopra- o
X035ICTBEHHBIX,
HU3MOB.
reHeTU4YeCKux U
['eHeTMKa MUKPOOPraHU3MOB.
o 3KOHOMHUYECKHUX
3. | BiusiHue GpaKTOpOB BHEUIHEN baKTOpOR Omnpoc 18
cpeZibl HA MUKPOOPTaHU3MBI.
MOAYJIb II. YyeHue 06 UH- OIIK-2 CriocobeH
dekuuax u uMMyHUTETE OCyL1eCTBJIATH
HUudekuusa v uHGEKUOHHbIH npodpeccuonanb- | TectupoBaHuUe
npouecc. UMmyHuTeT. Cenu- HYIO JlesiTeJb-
duveckue u HecieudpuIecKkue HOCTb C y4€TOM
baKTOopbI 3aIUTHI. BJIMSIHUS Ha Op-
4., raHWU3M KUBOT-
HbIX IPUPOJHBIX,
COLlMaJIbHO-
X035IMCTBEHHBIX,
reHeTUYeCKUX U
3KOHOMHUYECKUX
¢dbakTopoB
MOAYJIb I1I. OcHOBBI ceJib- UHpuBuAyanb-
CKOX03fIMCTBEHHOU MHKPO- OIIK-2 Crnioco6eH | Hble fOMAllIHUE 11
5. OMO0JIOTUH OCyLIEeCTBJIATDb 3aJaHus
MukpoopraHuamsl — BO30yu- npodeccroHalb-
TeJM UHPEKIUH. HYI0 JlesiTeJb-
BuoTexHo/si0ruyecKkrue MeTO bl HOCTBb C y4€TOM 14
6. | TPHUTOTOBJIEHUS U XpaHEHUs BJIMSIHUS Ha Op- Omnpoc
" | pacTUTEJIbHBIX KOPMOB. raHu3M XUBOT-
HbIX IPUPOJHBIX,
v Mukpo6m0/10rus MOJIOKa U MO- ColLlMa/IbHO- Omnpoc 10
" | JIOYHBIX IPOJAYKTOB. X035IMCTBEHHBIX,
3 Mukpob6uoJsiorus Msca. reHeTU4YeCKHUX U Omnpoc 10
' 3KOHOMHYECKHUX
9. | Mukpodsiopa aull. dakTopoB Onpoc 10
10 | MukpodJiopa KO>KeBEHHO- Pedepar 1




MEXO0BOT'0 CbIpbA.

11
Cbl B HaBO3e.

Mukpo6uoJIoruyecKre npouec-

Pedepar 1
TecTupoBanue

1 OLJEHOYHBIE MATEPHAJIbI, HEOBXO/IMMBIE
JUISl OLIEHKY 3HAHUW, YMEHUI U HABBIKOB JEATEJBHOCTH

B ITIPOLECCE OCBOEHHUA AU CHUIIJIMHbI

Tab6auua 2 - PopmupyeMble KOMIETEHIIUU

KOA N HAaMMEHOBaHHE

KO,ZL W HAMMEHOBaHHWE HHAWKATOpaA AOCTH-

O1leHOYHBbIE Ma-

TepUabl
KOMIeTeHIIUH »KeHHS KOMIeTeHUHU (YaCTH KOMIETEHLIUH )
U CpeJicTBa
MOJYJIb 1. O61mass MUKPOGHOJIOTHA.
H/l-1 onk-2 3HAT:
OIK-2 NpUpPOJHbIE, COLIMa/IbHO-X03SMCTBEHHBIE,
reHeTUYeCKue U 3KOHOMHUYecKHe GaKTOphI,
Crioco6eH ocy1ecTs-
BJIMSIIOIIME HA OPTaHU3M KHUBOTHbIX
JISITh podeccuo-
/-2 onk-2 YMeTs:
HaJIbHYIO JiedTelb- Onpoc
OCYIIEeCTBJATb NpodeccUoHaNbHYO  Jiesl-
HOCTb C y4€TOM BJIU-
TeJIbHOCTb C YYeTOM BJIMSIHUSI Ha OPraHU3M
SIHUSA HA OPraHu3M Pedepar
YKHBOTHBIX NPUPOJHBIX, COLlMaJIbHO-
*KUBOTHBIX IPUPOJ- .
X035IUCTBEHHBIX, TEHETUYECKUX U IKOHOMHU-
HBbIX, COLlMAJIbHO- TecTtupoBaHue
o 4yeCcKUX GaKTOpOB
X035IUCTBEHHBIX, Te-
H/1-3 onk-2 BnageTs:
HeTU4YeCKUX U IKO- Onpoc

HOMUYeCKUX GaKTO-
poB

HaBbIKaMU BeZleHUs npodeccuoHalIbHOM Je-
SATEeJIbHOCTH C y4€TOM BJIMSIHUSA Ha OPraHU3M
»KUBOTHBIX NPUPOJHBIX, COLIUAIBHO-

X035 CTBEHHbIX, TeHETUYECKHUX U 9KOHOMU-
yecKUX GpaKToOpoB

MOAYJIb II. YyeHue 06 uHPEeKIMAX U HUMMYHUTETE

OIlK-2
Crioco6eH ocy1ecTs-
JISITh podeccuo-
HaJIbHYIO JiedTellb-
HOCTb C y4€TOM BJIU-
sIHUS Ha OpraHu3M
*KUBOTHBIX IPUPOJ-
HbIX, COI[UAJIbHO-
X03MCTBEHHBIX, re-
HeTU4YeCKUX U IKO-
HOMUYeCKUX GaKTO-
poB

H/l-1 onk-2 3HAT:

NpUpPOJHbIE, COILIMa/IbHO-X03SICTBEHHBIE,
reHeTUYeCcKue U 3KOHOMHYecKHe (GaKTOPhI,
BJIMSIIOIIME HA OPTaHU3M KUBOTHbIX

H/l-2 onk-2 YMeTb:

OCYLIEeCTBJATh NpOdeCcCHOHANbHYI  Jes-
TeJIbHOCTb C YY€TOM BJIUSIHUSI Ha OPTaHU3M
*KUBOTHBIX HPHUPOJIHBIX, colaJibHO-
X03SIMCTBEHHBIX, TEHETUYECKUX U IKOHOMHU-
yecKUx GpaKToOpoB

HU/]-3 onk-2 Bnapjets:

HaBbIKaMH BeJleHUs TpodecCUOHATbHOM Jie-
SATEJIbHOCTU C y4€TOM BJIUSIHUS HA OPTaHU3M
»KUBOTHBIX TPUPOJHBIX, COI[HABHO-
X035IMCTBEHHbIX, TEHETUYECKUX U 9KOHOMMU-

TecTupoBanue

yecKkuxX GaKTOpOB

MOAYJIb II1. OcHOBBI CeJIbCKOX03S1ICTBEHHOU MUKPOOGHUO0JI0-

'

OIIK-2
Cnoco6eH ocylecTB-

H/l-1 onk-2 3HAT:

WUHpuBYAyanbHbIE

IpHUpPOAHBIE, COL[I/IaJIbHO-XOBHﬁCTBeHHbIe,

JloMallIHKe 3aja-




JIATDb npoc])eccno- reHeTu4eCKkue M SKOHOMHYECKHE (l)aKTOpr, HHA
HaJIbHYIO edTeJlb- BJIMAKOIIHWE HA OPTaHU3M XKUBOTHDBIX

HOCTb C y4eToM BJU- | U/]-2 onk-2 YMeTh: Omnpoc
SIHUSl Ha OPraHU3M | OCyLeCTBJATb NPOQPecCUOHAJIbHYI  Jes-

KUBOTHBIX IPUPOJ- | TEJIBHOCTb C YY€TOM BJIMSIHUSl HA OPraHU3M Pedepar
HBbIX, COLJUAJIbHO- YKMBOTHBIX IPUPOJHBIX, COLIMAJIbHO-

XO03AMCTBEHHBIX, Te- | XO3WCTBEHHbIX, TeHETUYECKUX U 3KOHOMU- | TecTupoBaHHUe

HETUYEeCKUX M 9KO- | YeCKUX GaKTOpOB
HoMmuueckux pakrto- | HU/-3 onk-2 BnageTs:

poB HaBbIKaMH BeJieHUsl NpodeccuoHaIbHOM Jie-
STEJIbHOCTU C yYETOM BJIMSIHUSI HA OPraHU3M
YKUBOTHBIX NPUPOIHBIX, COIIUATBHO-
X035IMCTBEHHBIX, TeHETUYECKUX U 9KOHOMMU-
4eCKUX GaKTOpOB

O1eHOYHbIEe MaTepHUaJbl U CPEJICTBA /IJIsl IPOBEPKHU
chOpPMHUPOBAHHOCTU KOMIIETEHLU

Modyab I. Obwas Mukpobuos102usi.
Tema 1. «KMUKPOOHOJIOTHS U €€ POJIb B HAPOAHOM X03sKcTBe. CUCTEMaTHKa MUKpPO-
opraHusmoB. MopdoJsiorusa U cTpoeHre MUKPOOPTaHU3MOB»
Bompocsl AJ1a onpoca
1. llpegMeT MUKPOOHOJIOTUH, €€ MeCTO U POJIb B CUCTEMe OMOJIOTUYECKUX U CebCKOXO-
3AMCTBEHHBIX HayK.
OcHOBHbI€ 3TaNbl pa3BUTUS MUKPOOHOJIOTUH.
3HadeHue pabor JL.IlacTepa B pa3BUTUU MUKPOOHOJIOTHH.
3HaueHue paboT U.U.MeyHrnKOBa B pa3BUTUU MUKPOOHOJIOTUH.
Posib 0TeyecTBEHHBIX YY€HBIX B Pa3BUTUU MUKPOOHOJIOTUH.
[IpokapuOThI U 3yKapUOThI (OCHOBHBIE OTIUYUSA).
CucTeMaTHKa OCHOBHBIX Ipynn MUKpoopraHusMoB (no bepru). [lonsTe o Buze.
P. Kox v ero Bk/1aZi B HayKy 0 MUKpOOpPraHHU3Max.
9. Posab BUpycoB B npupoae. Paru.
10.Pa3zmepsl, ocCHOBHBIE GOPMBI IPOKAPHUOT U METO/ bl UX U3yYEHUS.
11.XapakTepucTHKa A/lepHOr0 anmnapara MpoKapHoT.
12.CTpoeHue 6aKkTepHaJbHOU K1eTKU. Ha0060/104HbIE CTPYKTYPHI.
13.Cnopsl 4 cniopoobpa3oBaHue y GaKTepUil.
14. 'panuiMKyTHad CTeHKa y npokapuoT. Coctas. CTpoeHue.
15.Knetounas creHKka UPMUKYTHBIX 6akTepuil. CoctaB. CTpoeHue.
16.0co6eHHOCTH MOP)OJIOTUH CIUPOXET, JIENTOCHUDP, TPEIIOHEM.
17.Posib MUKPOGOB B KPyrOBOPOTeE yIJeBo/a.
18.XapaKkTeprCcTUKA PUKKETCUU U XJIaMUIUU.
19.XapakTepucTrHKa MUKoOIIa3M. OTJIMYHMe MUKOIJIAa3M OT L- popM GaKkTepHil.
20.XapakTepucTuKa 3yKOopHuoToB (rpu6oB). Ctpoenue. [IpuHLUIbI KAacCUPUKALUU.
21.XapaKTepuCTHUKa OCHOBHBIX KJIaCCOB TPUOOB: 3UTOMHUILETOB, aCKOMHULLETOB U JeUTepo-
MHULETOB.
22.XapakTepucTHKa MUKoOMIa3M. OT/IMYKie MUKOMJIa3M oT L- popm 6akTepuil.

PN W

UHauBUAya/bHOE AOMallHee 3aJaHue.
[loagroTroBKa nmpe3eHTan My Ha TeMy: «PoJib 0TeueCTBEHHBIX YUYeHbIX B Pa3BUTHU MHUKPO-
OUOJIOTUU»

Tema 2. «Pusuosiorus MHUKPOOPraHM3MOB. Xumunyeckui cocras. [luTaHue u JAbIXaHHUE
MHUKPOOPraHU3MOB»



KomnbvlomepHoe mecmuposatue (TCk):
Buibepume 00uH npasubHblll apuaHm:

XUMHYeCKH COCTAaB MUKPOOHOM K/IETKH
15% BoAa, 85% cyxoil ocTaTok
+85% Boja, 15% cyxoi ocTaTok
95% Boja, 5% cyxou ocTaToK
65% Boza, 35% cyxo# ocTaToK
MukKpoopraHusmMbl, KOTOpble CHHTE3UPYIOT YIJI€POACOoAepKalyie KOMIIOHEHTBI
Kj1eTK4 U3 CO2, KaKk e JUHCTBEHHOr0 MCTOYHHMKA yrjiepo/a, Ha3bIBalOTCS
reTepoTpodml
+aBTOTPOdbI
XeMOTO]HI
dboToTpodbl
XeMoTpodbl, MUKPOOPraHU3Mbl, KOTOpbIE
CMOCOGHBI UCN0JIb30BAaTh COJTHEUHYH0 IHEPTUI0
HCIIO0JIb3YIOT pa3HOOOpa3Hble OpraHUYeCcKUe yriaepocoiepaliie coeJUHeH s
+I0JIy4alOT SHEPTHIO 32 CYET OKUCIUTEIbHO-BOCCTAHOBUTEbHBIX pEeaKLUI
HCIIOJIb3YIOT B KaUeCTBe JJOHOPOB OpraHUYeCKUe COeJUHEHUS
Cnoco6 nocTyn/ieHus pa3/IM4YHbIX MOHOB U MUTATE/IbHBIX BEeleCTB B MUKPOOHYIO
KJIETKY He TPeOyouii JHepreTu4eCKUx 3aTpaT, Ha3bIBaeTCs
naccuBHas Audpodysus
+o6sieryeHHas U Pysus
AKTUBHBIA TPAHCIOPT
TPaHCJ0KaLUsl XUMUYECKUX TPYIII
depMeHTBI MUKPOOPraHU3MOB, KOTOpPbIE NOCTOSAHHO CHHTE3UPYIOTCSI B MUKPOGHOM
KJIETKE B OoNpe/e/IieHHbIX KOHIEHTPaLMsX, Ha3bIBAIOTCS
MHAYLUOENbHbIE
3k30pepMeHThI
3HJI0pEePMEHTDI
+KOHCTUTYTUBHbIE
depMeHTbl MUKPOOPTraHU3MOB, KOTOPbIe KaTaJIM3UPYIOT METa60/IM3M BHYTPU KJI€T-
KM, HepacTBOPUMBI B BOJie, CBA3aHBbI C KJIETKOM, BBIXOAAT TOJILKO MOCJI€e ee ru6eiy,
Ha3bIBAKOTCS
WHAYLUOENbHbIE
3k30pepMeHThI
+3H70bEePMEHTHI
KOHCTUTYTUBHbIE
depMeHTBI MUKPOOPraHU3MOB, KOTOpPbI€ BbIJAE/JSI0TCA B OKPYKaIOILYI0 cCpeAy NpH
»KU3HU KJIETKH, PaCIiel/ISIT MaKpOMOJIEKYJIbI 0 60Jiee MPOCThIX MUTATEIbHBIX
BelleCTB, BOAOPAaCTBOPUMBI, Ha3bIBAIOTCS
MHAYyLUOe/NbHbIe
+3K30depMeHThI
3HA0pEepMeEHTHI
KOHCTUTYTUBHbIE
MuUKpOOpPraHu3Mbl, KOTOpPbIe He MOTYT KUThb M Pa3MHOKaTbCs B OTCYyTCTBHE MOJIe-
KyJIAPHOT'0 KHCJIOPOAA, Ha3bIBAKTCA
06JIUraTHbIE aHA3POObI
+006JIMraTHbIE a3P00ObI
daKy/sbTaTUBHbIE aHA9POOBI
a3poToJiepaHTHbIE aHA3POOBI



MuKpoopraHusMmbl, KOTOpbIe He IEPEHOCAT JaxKe CJIeJ0B KUC/I0poJa, MoJIy4yaloT
3HEePruio NyTeM yCKOPEHHOr0, HeNOJ/JIHOTr0 pacuienieHUA NUTATeIbHbIX BelleCTB,
Ha3bIBAKOTCH

+006JIMraTHbIE aHA3POObI

ob6siMraTHble a3po6bl

daKy/ibTaTUBHbIE AaHA3POODI

a’poToJIepaHTHbIE aHA3POObI

Bpems reHepanum 6aKTepuH 3TO — IEPUOS,

B T€YEHHE KOTOPOro GOPMUPYIOTCSA KOJIOHUU MUKPOOPTaHU3MOB Ha MUTATEJbHbBIX Cpe-
Aax;

yBeJIMYeHUs YUCJIEHHOCTU OaKTeprabHOU NMOMYJISIIUY B TEOMETPUYECKOU IPOTPECCUY;
+Iepro/Ji, B TeueHUe KOTOPOTro OCYyLIeCTBJSAETCA JleJIieHUe KJIeTKH, U3 OJHOM KJIeTKHU IO-
Jly4aeTcs /iBe;

Jjar - ¢pasa

JJ11 IpOKapHOTOB XapaKTepeH TUIl Pa3MHOXKeHUs

M0JIOBOM

OecnoJibli

BereTaTUBHbIN

+/leJIeHre U I0OYKOBaHHEe

BriGepuTe NUTATEJbHYIO CPEY, OTHOCSIIYIOCA K OCHOBHBIM

+MIIA

Cpena 3Hp0

Cpepa l'ucca

MOJIOYHO-COJIEBOU arap

BriGepuTe NUTATEJAbHYIO CPeAy, OTHOCALYIOCA K AU PpepeHHa/IbHO-
JAUATHOCTHYECKUM

MIIA

MIDK

+cpeabl ['ncca

MOJIOYHO-COJIEBOU arap

BbpiGepuTe NUTATEJbHYIO CPeAy, OTHOCALLYIOCA K 3JIeKTUBHBIM

MITA

MIIIT'A

cpeznl ['vcca

+MOJIOYHO-COJIEBOM arap

JJ11 KyJIbTUBUPOBAHUA MUKPOOPraHU3MOB UCNOJIb3YIOT

aBTOKJIaB

neysb [lactepa

CyX0XKapHbIH mKad

+TepMOCTaT

TpaauumoHHas cpeja AJs KyJIbTUBUPOBaHMS aHA3POGOB

MIIA

MIIb

+MIIIIb Kuta-Taponuu

cpena JHI0

BriGepuTe MeTO/ BblJe/1eHUS] YUCTOM KyJIbTypPbl MUKPOOPraHU3MOB, OCHOBAaHHbIH
Ha MEeXaHUYEeCKOM pa3001eHUH KJIeTOK

nporpeBaHue

ouomnpoba

+MeTo/, JIpurasibckoro

VICIIOJIb30BaHUE CeJIEKTUBHBIX Cpe/



OCco6GeHHOCTH POCTA HA MVIOTHBIX, YKUAKHX U MOJIYKHUJAKUX MUTATEJAbHbIX CpeJax npu
onpejeeHHbIX YCJI0BUAX HA3bIBAIOTCA

+KYJIbTypaJibHble CBOMCTBA MUKPOOpPraHHU3Ma

bepMeHTaTHBHbIE CBOKMCTBA MUKPOOpPraHU3Ma

MopdoJioruieckre CBOMCTBAa MUKPOOpPraHrU3Ma

TUHKTOpHaJIbHble CBOMCTBA MUKPOOpPraHU3Ma

Buvibepume Hecko/1bko NpasuIbHbIX 8aPUAHMO8:

OcHOBHbIEe XMMUYECKHE KOMIIOHEHThI 6aKTepHaIbHOU KJI€eTKH
+KHCJIOPOJ,

+yTJIepos

Maprasels

KpeMHUU

depmeHTDI, Onpeefgie MeTa00/IM3M GaKTepHuil
+KOHCTUTYTUBHbIE

+UHAyUOe/bHbIe

dbepMeHThI IAaTOTEHHOCTHU

CTPYKTYpPUpPOBAHHbIE

PoJib BO/bI B GaKTepHaIbHOM KJIeTKe

+y4acTByeT B 0OMeHHbIX IpoLieccax

+006ecrne4yrBaeT TYprop

SBJIIETCS UCTOYHHUKOM KUCI0POJa

obecrnieyrBaeT KJIeTKy pepMeHTaMH1

OcHOBHbIE BeleCcTBa KJ1€TOYHOU CTEHKH
+MeNTU/0TJIMKaH

+JINNIONOJINCAaXapUbl

aMHUHOKHUCJIOThI

pecTpUKTasbl

Tunbl nMTaHWSI MUKPOOPTraHU3MOB IO YIJIEPOAY M a30TY.
+ayTOTPOPHBIN

+reTepoTpodHbIN

NOJIUTPOPHBIN

MeraTpodHbIi

Knaccudpukanusa MUKpOOPraHM3MoOB MO CIOCOOY NMTAaHUA.
+OTOUTOTPODEI

+XeMOOpPraHOTPOPbI

JIAaKTOJIUTOTPOPHI

MaHHO30TPOObI

CnocoG6bl TpaHCHOPTA NUTATE/IbHBIX BELLeCTB B MUKPOOHYIO KJIETKY.
+naccuBHas Juddysus

+aKTUBHBIM TPAHCIOPT

NACCUBHBIN TPAHCIIOPT

06paTHbBIN 0CMOC

MeToAbI CO3JaHUS aHA3pPO6HO3a

+XUMHYECKUHU

+0OHOJIOTUYECKU I

bepMeHTaTUBHBIN

TepMUYECKUU

YcaoBuda AJi KyJIbTUBUPOBAHUA IPOKapUOTOB
+IHTaTeJbHas cpeJia C OnpeieJIeHHbIM COCTAaBOM
+0NTHMMaJbHas TeMIlepaTypa

M306bITOUYHOE /IaBJIEHUE



o06si3aTesibHOE nepeMeninBaHue Cpeabl
YHI/IBepcaJIbeIe NMUATaTeJIbHbIC CpeAbl AJid KYJIbTUBUPOBAHHUA l"pI/I60B

+arap Cabypo
+cpena Yamneka
arap JHJ0
cpena JleBuHa

Tema 3. «['eHeTHKa MUKpPOOPTaHU3MOB. BiinsiHue GpakTOpPOB BHELIHEN Cpe/ibl HA

MUKPOOPraHU3MbI»
Bompocsl AJ1a onpoca

1. Hacne i cTBEHHOCTh MU UBMEHYMBOCTb Y MUKPOOPTaHHU3MOB.
2. MaTepuasibHble OCHOBBI HAC/1€ICTBEHHOCTH.
3. [lonsTe 0 reHOMe, reHOTUIIE, GEHOTHUIIE.

4. XpoMOCOMHbIEe U BHEXPOMOCOMHBIe (paKTOpPbI HACJIeACTBEHHOCTH.
5.TeHoTUNMYecKOe U peHOTUIINYeCKOoe NPOsIBJIeHUEe U3MEHUYNBOCTH

6. MyTanuy ¥ MyTareHsbl.

7. Juccoumnanus, moaubukanus. Posib ¢pakTopoB BHELIHEN Cpefibl.
8. PekoMbOHHaL UK y 6aKTepUH.

9. TpaHcdopManus, TPaHCAYKIUS, KOHbIOTALIUS.

10. [lpuHIUIBI TEHHON WHXXeHepHUH. Bo3MOXXHOCTH, 06J1acTH NMPUMEHEHHUS ee JIOCTHXKe-
HUH.

12. IprucnocobuTe/ibHbIE BO3MOXXHOCTH MHKPOOOB K BO3JEUCTBUI0 HEOJIAarONPUSTHBIX

YCJI0BUH Cpepibl.

13. BiusiHue ¢pusndeckux GakTOPOB BHELIHEHN Cpe/ibl HA MUKPOOPTaHU3MBI.
14. BiusiHue XuMH4YecKrx GaKTOPOB BHeLIHeN cpe/ibl HA MUKPOOPTaHHU3MBl.
15. BausaHue 6uoaoruyeckux GakToOpoB BHELIHEHN cpe/ibl HA MUKPOOPraHU3MBl.
16. MeTo/ibl CTEPUIA3ALUU.
17. TloHsTHe 06 acenTUKe, aHTHUCENTHKE U Je3MHDEKIUH.
18. B3auM0OOTHOIIEHUSI MUKPOOPTaHU3MOB MeXy CO00M U APYTUMHU CyLIeCTBAMMU.

Ta6smna 3 - Kputepuu onjeHKM cpOpMUPOBAHHOCTH KOMIETEHIM A

Kop v HauMeHOBaHUe UH-
JIUKaTopa JJOCTHXKEHUS
KOMIIETEHIMU (YaCTH
KOMIETEHIMH )

KpuTtepuu oueHuBaHUsSI CPOPMUPOBAHHOCTHU KOMIIETEHLU U

(4acTu KOMIIETEHIIMH)

Ha 6a30BOM ypPOBHE

Ha NOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIeH-
Ke «y/JI0BJIETBOPH-
TeJbHO»
50-64% oT makcu-
MaJIbHOTO 6aJiia

COOTBETCTBYET
OIIEHKE «XOPOILO0»

65-85% oT makcu-
MaJIbLHOTO 6aJijia

COOTBETCTBYET

OLIeHKe «OTJIMYHO»

86-100% oT makcu-
MaJIbHOro 6aJuia

H/l-1 onk-2 3HAT:
NpUPOHbIE, COLIMAJIBHO-
X03AHUCTBEHHbIE, T'eHEeTH-
YyecKHe U 3KOHOMHYECKHE
dakTopbl, BAMSAWIINE Ha
OpraHu3M KUBOTHbBIX

HU/-2 onk-2 YMeTs:
OCyUIeCTBJATh  MNpodec-
CUOHAJIbHYI0  JiesITeJb-

HOCTb C y4€TOM BJIMAHUA
Ha OpraHHW3M XHWBOTHLIX
MNPpHUPOAHLIX, COIHMAJIbHO-

BbICTaBJIAE€TCA

CTYyZleHTY, KOTOPBIX
He COBCEM TBEP/0
BJIaJleeT MporpaMM-
HbIM MaTepHaJsioM,
3HaeT OCHOBHbIE TEO-
peTHUYecKHe MoJI0XKe-
HUSI U3y4aeMoro Kyp-
ca, o6Jy1aZjaeT gocTa-
TOYHBIMHU JJIs IPO-
Jl0JKeHUsI 00y4YeHus
U npeACTos e npo-

BBICTABJISIETCS CTY-
JIEHTY, KOTOPBIM:
TBEP/I0 YCBOWJI NPO-
rpaMMHbIN MaTepH-
aJi, F(paMOTHO U 110
CylIeCTBY U3JIaraeT
ero 6e3 CyuiecTBeH-
HbIX OIMOOK, Mpa-
BUJIbHO PUMEHSIET
TeopeTUYyecKue Io-
JIOXKeHUS NPU pelie-
HUU KOHKPETHBIX

BBICTABJISIETCS CTY-
JIEHTY, KOTOPbIH:
rJ1y60KO0 ¥ IPOYHO
YCBOWJI MaTepHaJ B
IIOJIHOM 00'BbeMe,

M CYEePIbIBAOIIE,
IrPaMOTHO U JIOTHYe-
CKH CTPOMHO ero
W3JIaraeT, YeTKO
dbopmysupyeT oc-
HOBHbI€E MTOHSTHS,
NPUBOJHUT COOTBET-




X0351ICTBEHHBbIX, T'€HEeTH-
YeCKUX U IKOHOMHUYECKHUX
dakTOpoB

H/]-3 onk-2 Bnapets:
HaBbIKaMH BeJleHUsI NPo-
deccuoHabHOM Jesi-
TEeJIbHOCTH C y4eTOM BJIU-
SIHUS1 Ha OPraHU3M KH-
BOTHBIX IPUPO/IHBIX, CO-
[1MaJIbHO-X03CTBEHHBIX,
reHeTUYEeCKUX U IKOHO-
MUYecKuX $aKToOpOB

deccruoHa/bHOM J€esi-
TEeJIbHOCTH, 3HaHHUA-
MU. BeinlosIHAET Te-
KyLHe 3aJlaHus, yCTa-
HaBJIMBaeMble rpadu-
KOM y4ebHOro Mnpo-
necca. [Ipu orBeTax
JIOTyCKaeT MaJiocylie-
CTBEHHbIE IOTPEILHO-
CTH, UCKaXKEHMUS JIOTU-
yecKol nocJiesoBa-
TEeJIbHOCTHU MPU U3JI0-
»KeHUHW MaTepHraa,
HETOYHYI0 apryMeH-
TaLUI0 TeEOpeTUYe-
CKUX MOJIOXKEHUU Kyp-
Cca, UCTIbIThIBAET 3a-
TPYAHEHUS NIPU pe-
IIEHUHU JJOCTATOYHO
CJI0’KHBIX 3a/ja4;

€CJIU PaBUJIbHO U
KOPPEKTHO pelleHo
ot 50 1079 % TecToO-
BbIX 3a/laHUI;

3aJ1a4, C HeOOJIbIIHU-
MU MOTPELIHOCTSAMHU
OpUBOAUT GOpPMY-
JIUPOBKH ompejiee-
HUH, He [OIlyCKaeT
CylIeCTBEHHbIX He-
TOYHOCTEMN NPU BbI-
6ope ¥ 060CHOBaH-
HOCTHU METO/IOB pe-
HIeHUs 3a/Jjay; BJa-
JleeT MeTOZlaMH HC-
cleJloBaHUsl, yCTa-
HaBJIMBAaEeT BHYT-
peHHUEe U MeXIpe-
MeTHbIE CBSI3H, yMe-
€T YBS3bIBATb TEO-
pPUIO C MPAKTHUKOM;
10 X0y U3JI0KEHU S
JloNyCKaeT HEOOJIb-
1Me npoo6eJsibl, He

M CKaXKarollue co-
Jlep>KaHus OTBETA.
€CJIM NPaBUJIbHO U
KOPPEKTHO pelIeHo
80 -94 % TecTOBBIX
3a/laHui;

CTBYMOIIIME IpUMe-
Pbl, YyBEPEHHO BJIa-
JleeT MeTO/[0JIOTU-
el; CB060JHO OpU-
eHTUPYeTCS B TeMe
«Mukpob6uroJorus u
€e poJib B HApOAHOM
xo3gucte. Cucre-
MaTHKa MUKPOOp-
ranu3aMoB. Mopdo-
JIOTUSL U CTPOEHUE
MUKpPOOpPTraHHU3-
MOBY», yM€EeT HC-
110J1b30BaTh OCHOB-
Hble 3aKOHBI eCTe-
CTBEHHOHAY4YHbIX
JUCLUIIUH IPU
omnpefiesieHUH MOp-
doJioruu u cTpoe-
HUS MUKpOOpra-
HU3MOB; yMeeT aHa-
JIM3UPOBATb U UH-
TEepHpPEeTUPOBATH
MHbOpMaIMI0 COLU-
aJIbHOM 3HAYMMOCTH
CBOeH Oyayuei
npodeccuy, c yue-
TOM BJIUSIHUS Ha Op-
raHW3M >KUBOTHBIX
NPUPOAHBIX, COLIU-
aJIbHO-
X03AHCTBEHHBIX, re-
HeTU4YeCKUX PaKTo-
POB; IPABUJIBHO UC-
10J1b30BaTh 3HAHUS
WHOCTPAHHOIO fI3bI-
Ka JJ1s oJy4YeHUs
WH}OpMaI1H O CU-
CTeMaTHKe U HO-
MEeHKJIaType MUK-
POOpPraHM3MOB;
€CJIU PacKpbITO CO-
Jlep>kaHue BOIMpoca.
Yneneno oco6oe
BHUMaHUE POJIU U
TBOPYECKOMY BKJIa-
Jly COOTeYeCTBEH-
HukoB: JI.C. LleHkoB-
ckoro, U.1. Meuynu-
KoBa, /I.1. UBaHOB-
ckoro, H.®. N'ama-




Jeu, C.H. BuHorpag-
ckoro, B.JI. OMesisiH-
ckoro, H.A. MuxuHa
Y JIpyTUX B pa3BHU-
TUH MUKPOOHOJI0-
THUH.

Heob6xoauMo noka-
3aThb CIIOCOOHOCTDb U
rOTOBHOCTb OCY-
IeCTBJISITH COOP
Hay4yHOU MHbOopMa-
IIMH, COCTaBJIEHUE
pedepaToB, 6UO-
Juvorpadui, aHa u-
3UpOBaTh OTeYe-
CTBEHHBIH U 3apy-
GEKHBIH OIIBIT I10
TeMaTHKe;

€CJIU IPaBUJIbHO U
KOPPEKTHO pelieHo
95-100 % TecToBBIX
3alaHuM;

MOAYJIb II. YueHue 06 uHeKyusix u UMMyHUmMeme

Tema 4. «<MHeknua u nHdekMoHHBIN npouecc. UMMyHuTeT. Cnenuduyeckue U He-

cnenuduryeckre GaKkTOpbl 3aLIATHI»
KomnvtomepHoe mecmuposarue (TCK):

Bwibepume oduH npa8uabHblll 8APUAHM:

A1 ”THPEeKUMOHHBbIX 3a60/1eBaHUI He XapaKTepPHO:
Ha/IM4Me 3TUOJIOTUYEeCKOro paKTopa

+Iepejiaya 0 HACJe[CTBY

UKJIUYHOCTh

KOHTaruo3HOCTb

WHpeKuuoHHbIE 3a60/1€eBaHUA He epeJalTCA:
dekasbHO-0pa/IbHBIM yTEM

+HacJIeICTBEHHbIM IyTeM

TpaHCIJIalleHTapHbIM NyTEM

TPAaHCMUCCUBHBIM IIyTEM

CKpbITHIA IEpUOJ, 60JI€3HH — ITO:
6aKTEPUOHOCUTELCTBO

peKOHBaJIeCLeHLUS

+WHKYOALMOHHbIN EPUO/,

cynepuHdeKkuus

MexaHu3M nepeaayu KUIeYHbIX UHPEeKIMit:
+(deKaJbHO-0paTbHbIN

TPaHCMHUCCUBHBIU

KOHTAKTHbBIN

BO3/lyLLIHO KaleJIbHbIN

IIp¥ 300aHTPONOHO3HBIX UHPEKIMAX UCTOYHUKAMMU ABJISIIOTCA:
+KHMBOTHbIE

noysa

BO3/1yX




4yeJIOBEK

TpaHCMUCCHUBHBIA MEXaHU3M - 3TO 3apakeHue Jyepes:

IJIALEeHTY

+KpOBOCOCYLIMX HACEKOMBIX

BO3/1yX

npeaMeThl 06UX0/a

[IpeanoyTuTE/IBHOE NOpAKEeHHMe MUKPOOPraHU3MaMU ollpe/e/IeHHbIX OPraHoOB U
TKaHeMl, Ha3bIBaeTcd:

NaTOreHHOCTh

cnenuPprUIHOCTh

BUPYJIEHTHOCTb

+0praHOTPONHOCTD

Ajare3uBHble GaKTOPbl MUKPOOPraHM3MOB.

+IUJIU

bumMbpuU

KTYTUKHU

CHOpBbI

OcHoBHasi pyHKIMSI UIMMYHHOM CHCTEMBI:

KOHTPOJIb IPOLeCCOB NMpoarndepanuu

nojJiepKaHve MOJIEKYJISIPHOTO MOCTOSAHCTBA OpraHU3Ma
+I0/I/lep>KaHre reHeTUYeCKOT0 TOMeoCTa3a OpraHu3Ma

obecreyeHre ONTHMaJbHBIX YCJIOBUM TKAaHEBOTO 0OMeHa

Ilocsie BBeAeHUsI BAKIMHbI BbIpAa6GaThbIBA€TCSI HIMMYHUTET:
eCTeCTBEeHHbIN

+HCKyCCTBEHHBIN

HacJeJICTBEHHbBIN

NaCCUBHBIN

Cnoco6 npuo6peTeHusA HCKYCCTBEHHOI0 aKTUBHOTO MMMYHUTETA:
+BBe/leHHe BaKIIUHbI

nocJie epeHecCeHHOTo 3ab0JieBaHUs

noJiydeHue aHTHUTeJ Yepe3 MJIalleHTy MaTepu

BBeJleHUE CbIBOPOTKU

WUMMyHHUTET 3TO

Croco06 3alMThl OpraHU3Ma OT >KUBBIX TeJl U BELeCTB, He BXOASAUIMX B CTPYKTYPYy TKaHew;
CHoCco6 COXpaHeHUs XKU3HeJesITeJIbHOCTU CyO'beKTa NpU BO3/JeICTBUU Ha HETO NaTOreH-
HbIX MUKPOOPTaHU3MOB;

+CNoco6 3alMThl OpraHM3Ma OT >KMBBIX TeJl U BElL|eCTB, HeECYLUX Ha cebe MPU3HAKU reHe-
TUYECKOU Yy KEPOJHOCTH;

Croco6 COXpaHeHMUs )KU3HeJesATeJbHOCTU CyO'beKTa IPU BO3/]eICTBUU HA HETO XUMUYe-
CKUX BelleCcTB

K cnepududyeckum ¢pakropam 3aliuThl OpraHU3Ma OTHOCST:
daronuTo3

KOMILJIEMEHT

+aHTUTeJa

BbI3/JOPOBJIEHUS [10CJIEe UHPEKIIMOHHOW 60JIE3HU

AHTHTeEJIa - 3TO:

Yy>KepoHble OeJIKU

+crnenudurueckre 6eJKU KpoBU

JIEMKOLIUTBI

3pUTPOLUTHI

CepoJiornyeckas peakums - 3To:



+B3alMO/JIEMICTBYE aHTUI€Ha C aHTUTEJIOM

darouuTos

JIU3UC OaKTepui noj elicTBueM 6akTepuodara

M0JIOBOM 0OMEH MeX/1y OaKTepUaJbHbIMU KJIE€TKaMHU

Peaknus arrJiioTHHanuu. YTo o3HavyaeT C/I0BO «arrJlTHHALUA»?
JIN3UC

006pa3oBaHUe KOMILJIEKCOB

+CKJIeHuBaHHe

ocaXkJeHHe

BaknyHbI CO3JaI0T B OpraHu3Me 4e/IoBeKa U )KUBOTHbIX UMMYHUTET:
MMacCUBHBIN

+aKTHUBHBIA

eCTeCTBEeHHbIN

BHUJIO0BOM

Bbibepume HecKo/1bKo NpasubHblX BAPUAHMO8:

Ucxoabl HHPEKIIMOHHOr0 3260/1eBaHMs 3TO:
+6aKTepHUOHOCUTEJILCTBO

xpoHUueckas ¢popma

+J1eTaJIbHbIU UCXOJ,

+BbI3/JOPOBJIEHHE

B ¢popMupoBaHuu HHPEKIMOHHOTO MPOIECcCa YYaCTBYIOT:
YCJIOBHO-NTATOT€HHbIN MUKPOO

+MaTOreHHbIA MUKPOO

+BOCIIPUMMYUBBIA MUKPOOPTraHU3M

+yCJIOBUS BHEIIHEU U COLMATIBHOM Cpesibl

Ilepuoabl B pa3sBUTHH HHPEKIIMOHHOIO IIpoLecca
+IpOJpOMaJIbHBIN

peKOHBaJIeCLeHI s

+UHKybauus

cynepuHdeKuus

HasoBuTe 3BeHbAA HEOOXO0AUMbIe /151 BOBHUKHOBEHUS HHPEKIMOHHOr0 NpoLecca:
+IaTOT€HHBbI MUKPOOPraHU3M

+BOCIIPUMMYUBBIA MaKpOOPraHU3M

+oImpe/ieJIeHHble YCJI0BUS BHEIIHEN cpe/ibl
OaKTepHOHOCUTEb

0cJ1abJIeHHbIA UIMMYHHUTET

HasoBuTte BHABI HHPEKIMH B 3aBUCUMOCTH OT UCTOYHHUKA:
+aHTPOIIOHO3HbIE

+aHTPONO300HO3HbIE

+300HO3HbIE

3K30TeHHble

Knaccupukanyss vHPeKIMOHHBIX 60/1e3HEeH M0 XapaKTepy NpOosiBJIEHU
+KHUIIeYHble

+pecnupaTopHble

CyCTaBHble

MblLIE€YHbIE

IlaccuBHBIN, €CTeCTBEHHbIA HMMYHUTET
NOCTUHQEKIMOHHbBIH

+CbIBOPOTOYHbIX

BaKLMHHBIN

+KOJIOCTPaJIbHbIN



ueHTpaJIbeIe OpraHbl HMMYHHOﬁ CHUCTEMBI:

ceJie3eHKa
+KOCTHBIA MO3T
MUH/JAJIMHBI
+THUMYC

llepudepryeckne opraHibl HUMMYHHOH CHCTEMBI.

+/1MMaTHYeCKUE y3JIbl

+ceJie3eHKa
KUILIEeYHUK
KpOBb

Buabi HMMYHUTETA I10 IPOUCXOKACHUIO.

+BPOX/AEHHbIN
+IpUOOpeTEHHbBIN
cnequduUIeCcKUn
KJIETOYHbIN

®opMbl NPUOGPETEHHOT'0O UMMYHHTETA.

+eCTeCTBEeHHBbIU
+HUCKYCCTBEHHBIN

nepeJiaeTcs o HACJIeACTBY

MOXKU3HEHHBIN

CBOJCTBA NOJIHOLLEHHBIX AHTUI'€HOB:

+4yKepOHOCTh

+BBICOKHMU MOJIEKYJISIPHBIN BeC
HU3KUU MOJIEKYJISIPHBIU BEC

+crnenipUIHOCTh

Kakue mop¢dosiornyeckue CTpyKTypbl 6aKTepyi HeCyT IPU3HAKH aHTUTE€HHOM 4y-

)KepOJAHOCTH:
+XKTYTUKHU
+KalcyJsia
+KJIeTOYHas CTeHKa
JIN30COMBI

Ta6auna 4 - Kpurepuu oneHkH cGopMHUPOBAHHOCTH KOMNETEHIIUI

Koz 1 HauMeHOBaHue UH-
JIMKaTOpa JJOCTHKEHUS
KOMIIeTeHIIMH (YacTH
KOMIIETEHIIMH)

KpuTepuu ouieHMBaHUsA CGOPMUPOBAHHOCTH KOMIETEHLIUN

(4acTu KOMIETEHIIUH)

Ha 6a30BOM YPOBHE

Ha MMOBBILIEHHOM YPOBHE

COOTBETCTBYET OIleH-
Ke «yJI0BJIETBOPHU-
TeJbHO»
50-64% oT Makcu-
MaJIbHOTO 6aJ1jia

COOTBETCTBYET

OILIEHKE «XOPOIIO»

65-85% oT makcu-
MaJIbHOTO 6aJiia

COOTBETCTBYET

OLleHKE «OTJIMYHO»

86-100% oT makcu-
MaJIbHOTO 6aJiia

HU/l-1 onk-2 3HATH:
IpUPOJIHbIE, COLIUAJIbHO-
X0351IICTBEHHblE, T'EHEeTH-
yecKue U IKOHOMHUYeCKHe
dakTophl, BAMSAOIINE Ha
OpraHu3M XUBOTHbBIX

HU/-2 onk-2 YMeTh:
OCyUIeCTBJATh  Npodec-
CUOHAJIbHYI0  JlesATellb-

HOCTb C Yy4€TOM BJIMAHHA
Ha OpraHW3M XHWBOTHBIX

BBICTABJISIETCH CTY-
JIEHTY, €CJIY IPaBUJIb-
HO U KOPPEKTHO pe-
meHo oT 50 1079 %
TEeCTOBBIX 3a/laHHH;

BBICTABJISIETCS CTY-
JIeHTY, eCJIv npa-
BUJIbHO U KOPPEKTHO
peiuieHo 80 -94 %
TEeCTOBBIX 3a/laHHUH;

BBICTABJISIETCS CTY-
JIEHTY, eCJIv npa-
BUJIbHO U KOPPEKT-
HO pelieHo

95-100 % TecToBBIX
3a/laHuH;




NPUPOJHBIX, COLHAJIbHO-
XO3IUCTBEHHBIX, TeHeTHU-
YeCKUX U IKOHOMHUYECKUX
dakTopoB

H/l-3 onx-2 BnageTs:
HaBbIKaMU BeJleHUS NPO-
deccuoHanbHOM Jes-
TEeJIbHOCTHU C y4€TOM BJIU-
SIHUS Ha OPTraHU3M KU-
BOTHBIX NIPUPOJHBIX, CO-
[[MaJIbHO-X035IICTBEHHBIX,
reHeTU4YeCKUX U IKOHO-
MHUYEeCKUX GaKTOPOB

MOJYJIb II1. OCHOBBI Ce/IbCKOX03AMCTBEHHON MUKPOGHOJIOTUM
Tema 5. k<MUKpPOOpPraHu3Mbl - BO30yAUTE/ I UHPEKIMIT»
WHAMBHUAya/IbHbIE JOMALIHUE 3aaHUS

3aganue 1. Bo36yauTtesb Tybepkysie3a. COCTaBUThb CXeMy J1IabOpaTOPHOM AUarHo-
CTUKU TyOepKyJie3a.

3aganue 2. Bo3oyauTtenb 6pyuesie3a. COCTaBUTb CXeMY J1abOpPaTOPHOU AHUArHOCTH-
KU Opylie/yiesa.

3aganue 3. Bo36yauTtenb poku cBUHel. COCTaBUThb CXeMy J1abOpaTOPHOU JuarHo-
CTUKHU POKU CBUHEN.

3azanue 4. Bo3byautenb kosnbakTepra3a. COCTaBUTh CXeMY J1abOpaTOPHOU Auva-
THOCTUKM 31LIepUXH03a.

3aganue 5. Bo3byauTesb cajibMoHes1e3a. COCTaBUTh CXeMy JIabopaTOPHOU JUarHo-
CTHUKM CaJIbMOHeJLJIe3a.

3aganue 6. Bo3oyauTesnb cTosb6HsaKa. COCTaBUTh CXeMy JIabOpaTOPHOU AUArHOCTU-
KU CTOJIOHSIKA.

3aganue 7. Bo36yauTtenb 60Tyau3Ma. COCTaBUTh CxeMy JIabOpaTOPHOU JUarHOCTHU-
KU 60Ty 1M3Ma.

3aganue 8. Bo3oyauTesb CMOUPCKOU 3Bbl. COCTaBUTh CXeMy JIabOpaTOPHOU Jua-
THOCTUKU CUOHUPCKOMU SI3BBL.

3aganue 9. Bo36yauTesn MUK030B. COCTaBUTh CXeMy JIabOpaTOPHOM JUArHOCTHUKH
MHUKO30B.

3aganue 10. Bo36yjuTenn MUKOTOKCUKO30B. COCTaBUTh CXeEMY JlabopaTOPHOU Jua-
THOCTUKU MUKOTOKCHUKO30B.

3aganue 11. Bo36yauTenu fepMaToMUK030B. COCTaBUTh CxeMy J1abOpaTOPHOU Aua-
THOCTUKHU 1epPMAaTOMUKO30B.

Tema 6. «broTexHO/JIOrHYECKUE METO/bl IPUTOTOBJEHUS U XpPaHEHUS] PACTUTEJb-
HBIX KOPMOB»
Bompocsl AJ1a onpoca
1. dnuduTHasa Mukpodsopa pacTEHUH.
2. Mukpo6uoJioruyeckie 0OCHOBbI U yCI0BUsI IPU KOHCEPBUPOBAHUU 3€/1EHBIX KOPMOB.
3.Mukpo6HrosI0THYeCcKHe MPOLECChl IPH CYIIKe CeHa, TPU MPOU3BOCTBE OYPOro ceHa.
4. TepMoreHes, Bbl/leJiIeHHe MeTaHa, BO3MOXXHOCTb CAMOBO3IrOpaHHUs CeHa.
5. Mukpo6uosioruieckye 0CHOBBI M YCJI0BUS IPU KOHCEPBUPOBAHUHU 3€/1EHBIX KOPMOB.
6. [IpUHIMIIBI yIpaBJIeHUs] MUKPOGHOJIOTUYECKUMU NPOLieccaMy MPU CO3peBaHUU CUIOCA
Y CeHaxa.
7. [IpyuMeHeHre 3aKBACOK U XMMHUUYECKUX KOHCEPBAHTOB IPU CUJIOCOBAHUU KOPMOB.
8. Mukpob6uosiornyeckue Nopoku cusoca. [IyTu ux npeaynpexeHusl.



9.Mukpob6urosoru4ecKkre OCHOBbI CEHa>KMPOBaHHSI KOPMOB. DaKToOphl, 00yc/1aBaAMBaOLIve
COXPAHHOCTb CeHaxa.

11. Mukpodaopa 3epHa. Mukpob6rooruyeckas oljeHKa KauyecTBa 3epHa.

12.MuxkpodJsiopa KOMOUKOPMOB U KOPHEIJIOA0B.

13. /lpoxckeBaHMe KOPMOB. Y CJI0BUS U KOHTPOJIb 32 POCTOM JPOHGKEH.

14. Bo36yauTe M KOPMOBBIX TOKCUKO30B. XapaKTepUCTUKAa MUKOTOKCHUHOB.

Tema 7. «Mukpo610JI0THUs MOJIOKA U MOJIOYHBIX IPOAYKTOB»
Bonpocsl a5 onpoca
1. UcTOYHMKHU 3arpsi3HEHUS MOJIOKAa MUKPOQIOPO.
2. Mukpodiopa BbIMEHU.
3. [lyTu NpOHMKHOBEHHUS MUKPOOPTraHM3MOB B MOJIOKO IPY pa3HbIX CNOCO6aX JAOeHUs U
XpaHeHu4.
4. bakTepunuaHaa ¢pasa MoJsioka. HopmManbHasg MUKpodopa MoJIoKa.
5. MeTo/ibl KOHCEpBHUPOBAaHUA MOJIOKA.
6. [lopokn MoJioKa 6aKTepHUabHOTO NPOMUCXOXJeHUs. [laToreHHble MHUKpPOOPraHU3MBl,
nepeJiaBaeMble YeJI0BEKY U KUBOTHBIM.
7. KucsomMos104Hble IPOAYKTHI.
8. XapakTepHUCTHKa MOJIOYHOKHUCJIbIX 6AaKTepUH, BXOAALMUX B COCTaB 3aKBaCOK.
9. Mukpob6uosiorus MacJa. [lopoku Macja MUKPOOHOTO MPOUCXOXKAEHUA U UX NpodUIaK-
THKA.
10. Mukpo6uosorusa ceipa. [lIopokn cblpa MUKPOOHOI'O NPOUCXOXKAEHUA U UX NPOPHUIIAK-
THKa.

Tema 8. «Mukpo6HOJIOTHS MsICA»
Bompocsl AJ1a onpoca
1.McToyHUKM 6aKTepUaIbHOTO 06ceMeHeHUs Msca. [IyTH ero cHukeHuUsl.
2.CocTaB ¥ pacnpocTpaHeHHue MUKPOOPraHM3MOB B MfCe.
3.®a3bl pa3BUTUSA MUKPOQJIOPHI Msica U BU/Ibl IOPYHU; THUEHUE, KUCJI0e OPOXKEeHUE, OCIU3-
HeHUe, IMIMeHTalus, [IJIeCHEBEHHE.
4.Co3peBaHue Msca.
5.Mukpo6uoioruieckre npoueccol npu nopye Msca. Bozoyauresnu.
6.MeToAbl KOHCEPBUPOBAHUSA MACa.
7.Msico, Kak BO3MO>XHbIM UCTOYHUK HHPEKIMOHHBIX O0JIe3HEeH JII0/Iel U 2KUBOTHBIX.
8.MeTo bl MUKPOOHOJIOTMYECKOTO UCCIeJ0BAHUS MsACa.
9.Mukpodiopa ox1axKAEHHOTO U MOPOXEHOI'0 Msca.
10.BiiussHMe caHUTApHO-TUTHEHUYeCKHX YCJI0BUM HAa pa3BUTHE MUKPOOPraHU3MOB B Msce
IIpY XpaHEHHUH B X0JIOJUBHUKE.

Tema 9. «MukpodJiopa guI»
Bonpocsl A5 onpoca
1. ®akTophbl, 00yCIaBIUBAIOIIME CTEPUIBHOCTD CBEXKECHECEHHOTO fiLia.
2. UcTouHrKM MUKPOGJIOPHI SIUL, AUYHOTO MOPOLIKA U MeJIaHXa.
3. CaHUTapHO - MUKPOOHOJIOTUUECKHE METO/bl UCC/IeZJOBAHUS UL,
4. CaHUTapHO-MUKPOOUOJOTUYECKUE UCCIe[J0BAHUS MeJIaHKa U IMYHOT0 MOPOIIKA.
5.YcioBue pa3BUTHS MUKPOOPTAaHU3MOB B fiiille U AMYHBIX IPOJyKTaX B Mpolecce XpaHe-
HUSI.
6. BUabl NOpYM AUYHBIX IPOLAYKTOB.
7. {110 - KaK BO3MO>XHbIN HCTOUHUK BO30OyAUTe el UHPEKIMNA U TOKCUKOUHPEKIIUH.
8.Mukpododsopa sauu. UcTouHUKU. [IyTU NTPOHUKHOBEHUSI.
9.AHTUMUKpPOOHBbIE CBOMCTBA SIUII,



10.MukpobuoJioruieckas olleHKa KauecTBa SIull,

Tema 10. «kMukpodJiopa KO>KeBEHHO-MEX0BOTO ChIPbsI»
Tema pedepaTta «Mukpod.iopa KokeBEeHHO-MEXOBOI'O ChIPbsI»

Tema 11. «kMukpo6uoJiorMYecKre NPoLecChl B HABO3€e»
Tema pedepara no pasgeny «MUKpoO6HOJIOTHYECKHE TPOLECCH] B HABO3E»

KomnsromepHoe mecmuposaHue (TCK):
Bui6epume 0duH npaguibHbIll eapuaHm:

O6beKThbl U3y4YeHUSA MUKPOOHUOJIOTHH, ABIAIOTCA ...
+XHUBbIe cyliecTBa pa3MepoM MeHee 0,1 MM

»KHUBbIe CyllecTBa pasmepoM bosiee 0,1 MM

6akTepuu

BUPYCHI U OAKTEpUHU

Hava/ibHbIN Nepuo/ pa3BUTHS MUKPOOGHUOJIOTUH HA3bIBAETCS
MOpQOoI0THUYECKU I

VMMYHOJIOTU4YeCKU I

+3BPUCTUYECKUU

dusuosornyeckum

YcraHoBuJI caM QaKT Cyl,eCTBOBAaHUSA MUKPOOPraHU3MOB
Po6epT Kox

Jlyu IlacTtep

P.I'yk

+AHTOHUO BaH JleBeHryk

IlepBbIii BBEJI TEPMHUHDbI «BAKIIMHALUA» U «aTTEHyalus»
Po6epT Kox

+Jlyu [lactep

3. lxxeHHep

AnToHMO BaH JleBeHryk

PoGepT Kox co3gan

+1[eJIOCTHOE YYeHUe 0 BO30yAuTe e Tyb6epKyae3a
daronMTapHy0 TEOPUIO UMMYHUTETA

TEOPHI0 aHa3po6Ho3a

ydyeHHe 06 aHTUTeaxX

IlepBy10o 6akTepuosiornyeckylo [lacrepoBckyio craHuuo B Poccuu opraHusoBali
C.H. Bunorpaackui

J.1. UBaHOBCKUH

+WU.U. MeuHukoB

H.A. MuxuH

Ky/ibTypa MUKpOOpPraHu3MoB, BblJeJIeHHAs U3 OJHOM KJ1eTKHU (0JHOK/JIeTOYHasA
KyJIbTypa) Ha3bIBaeTCA

1) wramMmm

4yyCcTas KyJbTypa

BU/]

+KJIOH

KyabTypa, BelAe/ieHHas U3 onpeAe/IeHHOI'0 HCTOYHMKA, UJIH U3 OJHOTI0 U TOI'0 Ke
HCTOYHUKA B pa3HOe BpeMsl, Ha3bIBaeTcs

+IITaMM

4yyCcTasd KyJabTypa

BU/]



KJIOH
OCHOBHO# TaKCOH, COBOKYITHOCTb MUKPOOPraHM3MOB, MMeIIUA e JUHOE IPOUCX0XK-
JleH’e U TeHOTHI, CX0AHble MOpdo/ioruyecKre U 6M0/IoTHYeCKe CBOMCTBA U
HacCJIeCTBEHHO 3aKpeNJIEHHYI0 CIIOCOOHOCTD BhI3hIBATh B Cpejie eCTeCTBEHHOIo
00HMTaHMs KaYeCTBEHHO onpeJesieHHble clienupuiecKre Npouecchl Ha3bIBaeTCA
IITaMM

qyucTasd KyJabTypa

+BU/

KJIOH

3o0onaToreHHble 6aKTepUU OTHOCATCA K HaALLAPCTBY

Eucaryotae

Mycota

Vira

+Procaryotae

Buibepume Hecko16K0 npagu/ibHbIX 8apUAHMO8:

Pa3zesibl MUKPOGHOJIOTUM IO 06J1aCTAM U3yYeHUs
+KOCMUYecKasi

+TeXHUYeCKast

MeTaJJIypryuyeckast

ObITOBaAs

ropHast

Bwibepume oduH npa8uabHblll 8aAPUAHM:

HoGesneBckoi npeMuen 3a pa3pabo0TKy KJI0OHA/JIbHO-CeJIeKIMOHHON TeOPUHU AHTUTE-
JIoreHe3a HarpaKJeH:

MeynukoB U.H.

Apaux I

+bepHeT

JlanawreriHep

COBOKYNIHOCTb NIOTOMKOB, BbIpallleHHbIX U3 € JUHCTBEHHOM MUKPOOHOU K/IEeTKH
Ha3bIBaeTcs

BU/]

b6aKTepus

HITaMM

+KJIOH

Ynopsao4yeHHasa Trpynna MHUKPOOPraHM3MOB, O0O0beJMHEHHbIX MO OJAHOPOAHBIM
CBOVCTBaAM Ha3bIBAETCS

+TaKCOH

6akTepus

KOMMeHCcaJl

3yKapUOTBHI

Bbi6epuTe IIapOBU/AHbIE GAKTEPUU

BUOPHOHBI

Oal MBI

+CapUUHbI

KJIOCTPUJUHU

[Tas10YKOBUAHBIE CIOPOOGPa3ywIIMe GAKTEPUH, AUAMETP CIOP NpeBbIlIaeT AUa-
MeTp BereTaTUBHOM KJIETKHU, Ha3bIBAKOTCA

BUOPUOHBI

Oal MBI

CapLIMHBI

+KJIOCTPUAUHU



BbiGepuTe U3BUTHIE GAKTEPUH

KJIOCTPUAUHU

Oal MBI

CapLIMHBI

+CHUPUJLIIBL

Y rpaMno/10KUTe/IbHbIX 6AaKTEPU OOHAPYKUBAIOT

MHOTOCJIONHBIM eNTU/IOTJIMKaH, HApY>KHYI0 MeMOpaHy, TeMX0Bble KUCI0Tbl, HApY>KHbIe
OeJIKHU;

OZHOCJIOMHBIN NEeNTU/OrJIMKAH, HAPY>KHYI0 MeMOpaHy, TeMX0Bble KUCI0Thbl, HApYKHbIe
OeJIKY;

+MHOT'OCJIOMHBIN NENTHUAOT/IMKAH, TENXOBbIE KUCJI0ThI, HAPYKHbIEe OEJIKY;
OJIHOCJIOMHBIN MEeNTU/IOTJIMKAH, HAPYKHY0 MeMOpaHy, JTUIONOJIUCaXapUus,.
Jlunonosucaxapuj BXOJUT B COCTaB KJ1€TOYHOM CTEHKHU 6aKTepuu

MHUKOILJIa3M

rpaMInoJIOKATETbHbBIX

GUPMUKYTOB

+TpaliMJIMKyTOB

Jlunonosiucaxapuj, COCTOUT U3

OCHOBHOE (6a31CHOe) 3BEHO, JIUNU/J, A, NENTUAOTINKAH

Hapy»KHas MeMOpaHa, JIUNUJA A, NeNTU0TJIMKaH

OCHOBHOE (6a3rcHOe) 3BeHO, Hapy»KHasi MeMbpaHa, aunuj A, O- cnenuduueckas nenb (O-
QHTUTEH)

+0CHOBHOEe (6a3ucHoe) 3BeHO, 1unuj A, O- cnenududeckas uenb (O-aHTUTEH)
MuKpooOpraHusmsbl, yTpaTUBIINE KJIETOYHYI0 CTEHKY, HO COXPAaHUBIIHE CIOCOOHOCTD
K pa3MHO>K€HHI0 Ha3bIBATCA

IPOTOIJIACTHI

PUKETTCUU

chepomniacTsl

+MUKOIJIa3Mbl

JIOKOMOTOPHYI0 QYHKLIHIO Y GAKTEPUH BbINOJTHAKT

KJIeTO4YHasl CTeHKa

WU

+XKTYTUKHU

KarncyJsia

Ajaresuio 6aKTepui K onpejejieHHbIM KJIeTKaM OpraHu3Ma X03siMHa 00yC/1aB/JIUBalOT
+IWJIM 06LIEero TUIA

MUY I0JIOBBIE

KT'YTUKHU

crnopa

BakTepua/ibHasA cnopa 3TO -

crenvasbHble 3apo/blllieBble KJIeTKH, CAyXKallle /s pa3MHOXKeHHS;

+dopMa coxpaHeHUs HacJleACTBEHHON MHOpMaLMU y 6aKTeprUil B HEO/1aronpUsTHBIX
yCJI0BUSIX BHEIIHEN CpeJibl;

CIMsSIHUE IBYX S/iep, COAEeprKalllUX M0 ranJouAHOMY Habopy XpOMOCOM;

C/AVSIHWE raMeT

JBHKeHHe CIUPOoXeT OCyLeCTBJIAETCS 3a CUeT

+BHYTPUKJIETOYHBIX CTPYKTYP — aKCUaJIbHBIX PUOPUILI

KTy TUKOB

Wb

bumMbpuit

Bbi6epuTe MUKPOOPraHU3Mbl, KOTOpPbIe IPOXOAAT Yepe3 6aKTepuaibHble QUILTPHI



CIIUPOXEThI

AKTUHOMMIIETHI

Oal MBI

+MHUKOILJIa3Mbl

K OCHOBHBIM CTPYKTYpaM GaKTepHaIbHOM KJIETKH He OTHOCATCS:
KJIETOYHasl CTeHKa

+CIOpPbI

[[MTOIJIa3MaTH4YecKasi MeMbOpaHa

HYKJIEOU/T

IUTOIJIa3Ma

Bblb6epume Hecko/1bKO Npagu/1bHbIX 8aPUAHMO8:

CTpyKTypHble 0COGEHHOCTH IPOKAPHUOTOB
+0TCYTCTBYET si/lepHasi MeMbOpaHa

+HMMeeTCcd IJIa3MU/a

uMeeTcd annapart ['onbmxu

OTCYTCTBYET LIUTONJ/Ia3MaTU4eCKass MeMOpaHa

AT® o6pasyeTcs B MUTOXOH/IPUAX

OcHoBHbIe MOpdo/IorHYecKre Pa3HOBUJHOCTU GAKTePHIL.
+KOKKH

+HU3BUTbIE

+IMaJI04YKOBU/IHbIE

MULeIMa/IbHble

BUPYCOIOJ00HbIE

CnopooGpa3sywinue 6aKTEepUH.

+0a1UJJbI

+KJIOCTPUAUHU

MUKOOAKTEpUH

TETPaKOKKHU

CIHAPOXETHhI

KokkoBbie ¢popMbl 6aKTEepUid

+CapUUHbI

+CTPENTOKOKKHU

BUOPHUOHBI

CHHPUJLIBI

CIIAPOXETHhI

Ha3zoBuTe 06s13aTe/IbHble KOMIOHEHTbI 6aKTEepUaIbHOM KJIETKH:
+KJIeTOYHasl CTeHKa

+IUTONJIa3MaTH4yecKass MeMbpaHa

+[UTOMJa3Ma C BKJIOUYEHUSIMU U HYKJIE0THUI0M
KTYTUKU

KaIlCyJIbl

I1o YK CIy ¥ pacno/ioKEeHHIO XKTYTUKOB OaKTEPHUH AeJIAT Ha:
+aMOOUTPHUXUHU

+MOHOTPHUXUHU

+J10pOTPUXU

Oal MBI

CHHPUJLIBI

Ha3oBuTe J0NOJTHUTE/IbHbIE CTPYKTYPbI 6AKTEPUM:
+CIOPBI

+KarcyJibl

+XKTYTUKHU



HYKJIEOU]]
UTOIJIa3MaTH4YeCcKass MeMOpaHa

Cnopoo6pa3oBaHUe NPOUCXOUT:

B OpraHu3Me yesioBeKa

B OpraHU3Me >KMBOTHOT0

+BO BHeIlHeH cpeJie

+Ha NUTaTeJbHOM cpejie

Cnopoo6pa3oBaHue ABJIAETCS OJHUM U3 CIOCOOGOB PAa3MHOXKEHHUs JJIA:
+aKTUHOMULETOB

+IpubOB

BUPYCOB

NPOCTEUILIUX

Buibepume 00uH npasubHblll apuaHm:

ITas10YKOBUAHBIEe MUKPOOPraHU3M y KOTOPBIX, AUaMeTp CHOPHI NpeBbIlIaeT LIUPUHY
BEreTaTUBHOM KJIETKH, Ha3bIBaIOTCS

KOKKH

+KJIOCTPUAUHU

Oal MBI

BUOPHOHBI

I'pamoTpuBaTe/IbHble MUKPOOPraHU3MbI, 00/1aa0Niie 06JIUraTHBIM BHYTPUKJIE-
TOYHBIM NAPa3UTU3MOM

+PUKKETCUU U XJIaMUJIUU

KJIOCTPUIUHU

aKTUHOMMULETHI

CIIAPOXETHhI

K mapoBugHbIM GaKTEepUAM OTHOCATCS:

BUOPUOHBI

+CTadUIOKOKKHU

CHHPUJLIBI

CIIMPOXETHhI

dyHKI UM pu60COM GAaKTEepHATbHOM KJIETKH:

ydacTue B Ipoleccax JbIXaHUs

3alUTHasA

coJiep>kaHUe HaclelICTBEHHOU HHPOpMal U1

+y4yacTue B CHHTe3e 6esika

11 BBICIIMX TPUOGOB XapaKTEePHO

HecelnTUPOBAaHHbIN MULEUN

+CeNTUPOBAHbIN MULIEJTUHN

HET M0JIOr0 pa3MHOXEeHHUS

NI0JIOBOM NpoLiecc

Jl/1s1 HecoBepUIEHHBIX TPUOOB XapaKTEePHO

HeCenTUPOBAHHBIA MULETUHN

CEMTUPOBAHbIA MHULETUIN

+HET M0JIOT0 Pa3MHOXKEHHUS

NI0JIOBOM IpoLecc

I'puo6HI, y KOTOPBIX OTCYTCTBYET NOJIOBOM CIIOCO0 Pa3MHOKEHHSI OTHOCATCSA K
COBEpUIEHHbIM

BBICIIUM

HU3UIUM

+HeCOBepLIEeHHbIM

U3 nepeuync/ieHHbIX MUKPOOPraHU3MOB K 3YKaprMOTaM OTHOCATCH:



6aKTepruu

PUKKETCUU

6akTepuodaru

CIIUPOXEThI

+I'PUOBI

OAHOK/IETOYHBIA HECENITUPOBAHHbIN MULIE/IUA OOPA3yIOT rPUOHI, OTHOCAILLUECS
K poay ...

+MyKOp

NEeHULUJLT

roJIOBHS

acreprusia

Bbvibepume Hecko/1bko Npasu/1bHbIX 8aPUAHIMO8:

Knaccel rpu6os

+XUTPUJUOMHULIETHI

+06a3UJMOMHULIEThI

TUJPOMULETHI

GYHTMOMUIIETHI

ACKO3UTOMHUIIETHI

Buibepume 00uH npasuibHblll 8apuanm:

K THHKTOpHA/ILHBIM CBOMCTBaM OAKTEPUUA OTHOCUTCSH
onpejiesieHue GOpMbl baKTEepUATbHOU KJIETKHU

pacnoJiokeHue 6aKTepuil B Ma3Ke OTHOCUTEJIbHO APYT Apyra
BeJINYMHA (pa3Mephl) 6aKTepui

+0THOLIEHVE K aHUJIMHOBbIM KpPacUTeIAM

BriGepuTe NPaBU/ILHYIO N10C/IEA0BATEIbHOCTh IPUTOTOBJIEHH IPenapaToB AJIs
MUKPOCKONUPOBAHUS

HaHeceHHUs Ma3ka, QUKCUPOBaHUe, BbICYIIIMBaHUE, OKpalllMBaHUe
+HaHeCeHUs Ma3Ka, BbICYIIMBaHUe, PUKCUPOBaHHUE, OKpaLIMBaHUE
HaHeceHUs Ma3Ka, BbICYLINBaHUe, OKpallluBaHWe, PUKCUPOBaHHE
HaHeceHUs Ma3ka, QUKCUPOBaHUE, OKpalllMBaHUeE, BbICYLLIMBAHUE
Oxkpacka cnop 6aKTepuii METOA0M

['pama

Huab-HunbceHa

+[lemkoBa

OsbTa

Oxkpacka KamncyJ 6aKkTepuii MeTO,0M

['pama

[unb-Hunbcena

[lemkoBa

+0sbTa

Okpacka KMCJIOTO - CHUPTOYCTONYUBBIX OAKTEPU METO,0M
['pama

+[uab-Hunbcena

[TemikoBa

OsibTa

OnpeaesieHue NOABUKHOCTH MUKPOOPraHU3MOB

cnoco6 'mHca

+MEeTO/I0M «BUCAYEN» KaIlJIU

MeToZ0M Hetmccepa

crioco6oMm /Jlroruga

CnocoGHOCTh rpalJIMKYyTOB OKpAalIMBaThCA N0 'paMy B KpacHbIN IBeT 00'bACHAETCA



XUMHUYECKUM COCTaBOM LIUTON/Ia3Mbl
Ha/InYUeM BKJIKOYEHUN

0COOBIM CTPOEHUEM LIUTOIJIa3MaTUYECKOM MEMOPaHDI
+CTpOEHHEeM U XMMHUYECKUM COCTAaBOM KJIE€TOYHOM CTEHKHU
X¥MHYeCKHH COCTaB MUKPOOGHOM KJIE€TKHU

15% Boaa, 85% cyxoi ocTaTok

+85% BoJa, 15% cyxoi ocTaTok

95% Boaa, 5% cyxoi ocTaTok

65% BoAa, 35% cyxoi ocTaTok

Buibepume Hecko/1bko NpasuIbHbIX 8aPUAHMO8:

Posib BoABI B 6aKTepHaJIbHON K/IeTKe
+y4acTBYyeT B 0OMeHHBIX Ipolieccax
+006ecrne4yrBaeT TYprop

SIBJIIETCS UCTOYHUKOM KHCJI0pOJia
obecrnieyrBaeT KJIeTKy pepMeHTaMH1
SIBJISIETCS] UICTOUHUKOM TeJIis
OcHOBHBIE BellleCTBa KJIeTOYHOHM CTeHKHU
+IEeNTUOTINKAH
+JIMIIOTI0JIUCaXapHU/ibl

aMUHOKMCIOTHI

peCcTpUKTa3bl

JIUTasbl

I'pamoTpuLaTe/IbHbIE GAKTEPHUH.
+CaJIbMOHEJIJIbI

+31ePUXUU

cTapUJIOKOKKHU

CTPENTOKOKKHU

KJIOCTPUAUHU

Buibepume 00uH npasuibHblll 8apuanm:

MuKpOOpraHusMbl, KOTOpble CHHTE3UPYIOT YIepoACcoAep Kalie KOMIIOHEHThI
ki1eTKd u3 CO2, KaKk e JMHCTBEHHOT0 UCTOYHMKA yIJiepo/a, Ha3bIBAlOTCS
reTepoTpodsl

+aBTOTPOdbI

XeMOTOQbI

doToTpodbl

XeMoTpodbl, MUKPOOPraHU3Mbl, KOTOpPbIE

CMOCOGHBI UCIN0JIb30BAaTh COJIHEYHYI0 3HEPTHUI0

MCII0JIb3YIOT pa3HOOOpa3Hble OpraHuYecKUe yriaepocoepaliie coeJUHeHUs
+II0JIy4alOT SHEPTHIO 32 CYET OKUCIUTETbHO-BOCCTAHOBUTEbHBIX peaKLU i
HCIIOJIb3YIOT B Ka4eCTBE JJOHOPOB OpraHUYEeCKUe COeJUHEHUS

Cnoco6 NocTyn/ieHus pa3/;IM4YHbIX MIOHOB U MUTATE/IbHbIX BELeCTB B MUKPOGHYIO
KJIETKY He TPeOyIMil JHepreTu4eCcKMX 3aTpaT, NpoTeKaeT NPHU y4aCcTUU MeMOpaH-
HBbIX 6€JIKOB - TPAaHC/I0Ka3, Ha3bIBaeTCA

naccuBHas JudPysus

+00JieryeHHas Audpdy3us

aKTHUBHBIU TPAHCIIOPT

TPaHCJ0KaLUsI XUMUYECKUX TPYIII

depMeHTBI MUKPOOPraHU3MOB, KOTOpPbIe NOCTOSAHHO CHHTE3UPYIOTCSI B MUKPOGHOM
KJIETKE B ONpe/e/IeHHbIX KOHIEHTPALMsIX, Ha3bIBAIOTCS

WHAYLUOENbHbIE

3k30pepMeHThI



3HJI0pEePMEHTDI

+KOHCTUTYTHUBHbIE

depMeHTbl MUKPOOPTraHU3MOB, KOTOPbIe KaTaJIM3UPYIOT METAa60/IM3M BHYTPU KJ€T-
KM, HepacCTBOPUMBI B BOJie, CBA3aHbI C KJIETKOM, BBIXOAAT TOJILKO MOCJI€e ee ru6eiy,
Ha3bIBAKOTCS

WHAYLUOENbHbIE

3K30pepMeHThI

+3H70bEePMEHTHI

KOHCTUTYTUBHbIE

depMeHTbI MUKPOOPraHM3MOB, KOTOPbIE BbIJe/ISIIOTCA B OKPY>KAaWILYI0 CpeAy Npu
»KU3HU KJIETKHU, PaCIiel/ISIT MaKpPOMOJIEKYJIBI 0 60Jiee MPOCThIX MUTATEIbHBIX
BelleCTB, BOAOPAaCTBOPUMBI, Ha3bIBAIOTCS

WHAYLUOe/bHbIe

+3K30depMeHThI

3HA0bEPMEHTHI

KOHCTUTYTUBHbIE

MuUKpOOpPraHu3Mbl, KOTOPbIe HE MOTYT KUTh M PAa3MHOKaThCs B OTCYyTCTBHE MOJIe-
KyJIAPHOT'O KHCJIOPO/AA, Ha3bIBAKTCA

006/IMraTHbIE aHA3POOBI

+00JIMraTHbIE a3PO6bI

daky/sbTaTUBHbIE aHA9POOBI

a3poToJsiepaHTHbIE aHA3POOBI

MuKpoOpraHusMbl, KOTOpbIe He NEPEeHOCAT JaxKe CJ1eJ0B KUCA0poJa, NOAy4YaloT
3HEPruIo NyTeM YCKOPEHHOr0, HENMOJIHOTO pacuieN/ieHUsA MUTATeIbHbIX BelleCTB,
Ha3bIBAIOTCS

+006JIMraTHble aHA3POObI

006JIUTaTHbIE a3p00bI

daKy/JbTaTUBHbIE aHA3POOBI

a3poToJIepaHTHbIE aHA3POOI

Bpems reHepanuu GaKTepUil 3TO - NEPHOS,

B T€YEHHE KOTOPOro GOopMUPYIOTCS KOJIOHMU MUKPOOPTaHU3MOB Ha MUTATEJNbHbBIX Cpe-
Aax;

yBeJIMYeHHUs YUCIEHHOCTH 6aKTepUalbHOM NONyJsSUU B TeOMeTPUYECKON TPOTPECCUH;
+IepUoJi, B TeYeHHe KOTOPOI'o OCYLeCTBJISETCSA JeJleHUe KJIEeTKU, U3 OHOU KJIeTKH MOJ1y-
qyaeTcs /BE;

Jar - ¢pasa

JJ1s1 IPOKapUOTOB XapaKTepeH THUI Pa3MHOKEeHUA

110JIOBOM

6ecrnoJibli

BereTaTUBHbIN

+/leJieHHe U TOYKOBaHUe

Buibepume HecKo/1bko Npasu/1bHbIX 8aPUAHMO8:

Tunbl nMTaHWSI MUKPOOPTaHU3MOB IO YIJIEPOAY M a30TY.
+ayTOTPOPHBIN

+reTepoTPOPHBIN

HOJUTPOPHBIN

MeraTpoQdHbIi

MUHUTPODHBINA

Cnoco6bl TpaHCHOPTA NUTATE/IbHBIX BELLeCTB B MUKPOOHYI0 KJIETKY
+naccuBHasA AupPysus

+aKTUBHbIM TPaHCIIOPT



NAaCCUBHbIN TPAHCIOPT

06paTHbBINA 0CMOC

napiyaJibHOe J1aBJeHrue

MeToabI CO3aHUA aHA3POOHUO03a
+XUMHYECKUHU

+OHOJIOTUYECKU I

dbepMeHTaTUBHBIN
JerujpaTandoOHHbIN

TepMUYECKUU

X¥MHUYeCKH e BellleCTBa, B KOTOPBIX MPOUCXOAUT HAKOIJIEHUE JHEePTrUuH
+ATD

+A1D

JHK

PHK pu6ocomanbHas

PHK TpancnopTHas

depmeHTHI, OnIpeesanie MeTat0/1M3M 6aKTepH .
+KOHCTUTYTUBHbIE

+UHAyHOe/bHbIE

dbepMeHThI NATOTEHHOCTHU
CTPYKTYpPUpPOBAHHbIE

Bwi6epume 0duH npasuibHbIll eapuaHm:

BbiGepuTe NUTATEJAbHYIO CPEY, OTHOCALIEICA K OCHOBHBIM
+MIIA

Cpena 3Hp0

Cpepnal'ucca

MOJIOYHO-COJIEBOU arap

BriGepuTe NUTATEJAbHYIO CPeAy, OTHOCALYIOCA K AU PpepeH na/IbHO-
AAATHOCTUYECKUM

MIIA

MIDK

+cpeabl ['ncca

MOJIOYHO-COJIEBOU arap

BrpiGepuTe NUTATEJbHYIO CPeAy, OTHOCALLYIOCA K 3JIeKTUBHBIM
MITA

MIIIT'A

cpeznl ['vcca

+MOJIOYHO-COJIEBOM arap

JJ11 KyJIbTUBUPOBAHUA MUKPOOPraHU3MOB UCIOJIb3YIOT
aBTOKJIAaB

neysb [lactepa

CyX0XKapHbIH WKad

+TepMOCTaT

TpaaunmoHHas cpeja AJis KyJIbTUBUPOBaHMS aHa3pPOGOB
MIIA

TMIIb

+MIIIIb Kuta-Taponuu

cpena JHI0

OCco06eHHOCTH POCTa HA IVIOTHBIX, )KUJKUX U MOJIYKUJKUX UTAaTEeJAbHBIX CpeJax npHu
onpeaeJ/IeHHbIX YC/I0BUAX Ha3bIBAIOTCA

+KyJIbTypaJibHble CBOMCTBAa MUKPOOpPTraHU3Ma

dbepMeHTaTUBHbIE CBOMCTBAa MUKPOOpPraHHU3Ma



MopdosioruiyecKkre CBOMCTBA MUKPOOPraHUu3Ma

TUHKTOpPHUAJIbHbIe CBOMCTBA MUKPOOPraHU3Ma

BbISIBJISIIOT reMOJIMTUYECKYI0 CIOCOOHOCTh MUKPOOPraHU3MOB Ha
cpese IHI0

cpepax 'mcca

+KpOBSIHOM arape

MIIA

Bblb6epume Hecko/1bKO Npagu/1bHbIX 8APUAHMOB:

Tunsl nUTaTEJbHBIX CPe/ 10 HA3HAYEHUI0

+3JIEKTUBHbIE

+auddepeHIMaIbHO-UATHOCTUYECKHUE

IJIOTHbIE

KUJKHE

cyxue

YHuBepca/ibHbIE IUTATE/IbHbIE CpeAbl AJisl KyJIbTUBUPOBAHUS TPUOOB

+arap Cabypo

+cpena Yamneka

arap JHJ0

cpena JleBuHa

BUCMYT-CyJIbQUT arap

Bwi6epume 0duH npaguibHbIll eapuanm:

Caxapo/IMTH4YeCKYyI0 aKTUBHOCTbh MUKPOOPraHU3MOB ONpeAe/IAIT Ha

MIDXK

+cpepax ['mcca

KpPOBSIHOM arape

MIIA

1 onipe iesieHUs KaTa/Ia3HOM aKTUBHOCTH MUKPOOPraHU3MOB IPUMEHSIOT
vHAuKaTop BP

MHAUKaTOp AHZP3

+3% pacTBOp NepUKUCH BOAOPOAA

PO30BbIX JIAKMYCOBbIHM UHAUKATOP

JHK B 6aKkTepua/ibHOM KJIeTKe COAEPKUTCA B

pubocome

+HYKJIeOU/Ie U NJ1a3Mu/ie

TOJIBKO B HYKJIeOU/ie

KJIETOYHOU CTeHKe

U3MeHYMBOCTh MUKPOOPraHU3MOB, CONPOBOXKJAaeTCA U3MEHEHUAMHU IepBUYHOH
cTpykTypsl JIHK, BbipakaeTcs B HaCJIeACTBEHHO 3aKpeNnJIeHHO# yTpaTe Uiy u3Me-
HEHHUHU KAaKOro-Juo60 nNpu3HaKa, Ha3blBaeTcs

+MyTaLUs

peKoMOHHaL s

MoaupUKaLUs

JUcconaLus

IlyTh peKOMOMHAL YUY, HENIOCPEeACTBEHHAs Nlepe/Jaya reHeTU4YeCKOro Mmatepuasia J0-
HOpa pelMIIMEeHTHOM KJ/IeTKe NIPU UX CKpellluBaHUH, C IOMOIIbIO THJIeH, HAa3bIBAETCH
TpaHcpopmMaLus

TpaHCAYKI U

Mo audUKaLUs

+KOH'bIOTALUS

Hykneous 6akTepuaibHON KJIETKH - 3TO ...

+reHeTUYeCKUH anmnapar



3alacHoe NUTaTeJbHOE BeleCTBO

MoHoMmep JHK

3allMTHasg 060J109Ka

3o00naToreHHble MUKPOOPraHU3MBbI OTHOCATCA K rpynmne
o6IMraTHble MCUXPOPUIIBI

+Me30QUIbl

o6JiuraTHble TeEPMOPUIIbI

dbaKy/sbTaTUBHbIE ICUXPOPUIIBI.

Ilos1HOe yHUYTOXKeHUe BereTaTUBHbIX pOPM MUKPOOPraHU3MOB U UX CIIOP B pas-
JIMYHBIX MaTepHaJiaxX Ha3bIBAETCA

Jle3ruHdeKLus.

nacTepusanusa

+CTepuIn3anusa

aHTHCEeNTHKA

Buvibepume Hecko/1bko npasubHbIX 8apUAHMO8:

OCo6eHHOCTH HyK/IeoHja IPOKapuoT

+OTCYTCTBUE 1/lepPHON MeMOpaHbI

+HaJIM4ue 0JHOW XpOMOCOMBI

Ha/IM4yve pa3HOro KOJIMYeCTBA XpPOMOCOM Y pa3HbIX BU/I0B
JAHK naxogutcsa B aape

npu aenenunu kiaetku JHK pacnagaercs Ha 4 XxpoMocoMBbl
Buabl 13MEHYMBOCTH MUKPOOPraHU3MOB
+deHoTUNINYECKas

+IeHOTUININYecKas

IJ1Ia3MU/IHas

HYKJ1e0TUJHas

bepMeHTaTUBHasA

Buabl MyTanMi MUKpPOOPraHM3MOB N0 POUCXO0XK/EHUI0
+CIIOHTAHHbIE

+UHAYLUPOBaHHbIE

TOYeYHbIe

NJ1Ia3MU/IHbIE

XPOMOCOMHBIE

Bu bl peKOMOUHAL M Y MUKPOOPraHU3MOB
+TpaHchopmanus

+TPaHCAY KIS

+KOHBIOTaL U

TPaHCJAALUA

penapauus

penuKanus

HaszoBuTe pusnyeckue pakTopsl BHELIHEN cpebl HEG/IaronpuATHO AEeUCTBYIOLHAe
Ha MUKpPOOPraHU3MBbl:

+BBICOKAsA TeMIlepaTypa

+U3JIy4YeHue

+yJIbTPa3ByK

+/laBJIeHue

MeXaHU4YeCKUU GpakTop

Ha kakue rpynnsl o NpoucX0XAeHHIO Je/IATCS aHTUOUOTHKU:
+XUBOTHOTO

+pacTUTEJIbHOTO

+MHUKPOGHOTO



+CUHTEeTHUYeCKHE U NI0JIyCUHTeTUYeCKHEe
IIMPOKOIO CIEKTpa JeUCTBUA
NPOTHUBOTPUOKOBBIE

Y3KOT0 ClIeKTpa JeUCTBUdA
[lepeynciuTe MeTOAbl TENJIOBOM CTEePUIN3ALMH:
+KUIIAYeHue

+TeKy4U U nap

+Iap NoJ, aBJeHnueM

+IpOKaJIMBaHHe Ha OTHe

+CyXOH Kap

YDJI

BBICyLIIMBaHUE

bunpTpOoBaHUE

BUOpanusa

yJbTPa3BYyK

HaszoBuTe MeTOa cTepuIM3anuy Ipyu teMineparype Hu:ke 100 rpagycos:
+nacrepusanus

+TUH/a/M3a1us

IpoKaJIMBaHHUe

nap noJ JjJaBJeHueM

HasoBuTe MeTO bl X0JI0AHOW CTEPUIU3ALUM:
+HWOHU3HMPYIOLe U3JydeHne
+yabTpaduoeToOBOE 06/TyUeHUE
+yJIbTPa3BYK

+rasoBas CTepUJIU3aLUA
+UIbTPOBaHUE

TUHJAAIA3a1 1

nactepusanusa

TEeKy4YUH nap

KUIITYeHue

Buibepume 00uH npasubHblll apuaHm:

O BbICOKO# YyBCTBUTE/JIbHOCTU MUKPOOPraHM3MOB K aHTUGHMOTUKAM MeTOAOM -
¢y3uu B arape cBuaeTe/IbCTBYET

30Ha 33/]ep>KKHU pocTa fuamMeTp oT 15 MM 10 25 MM

OTCYTCTBHE 30HBI 33/IEP>KKH pocTa

30Ha 3a/Jlep>KKU pocTa JuaMeTp 40 15 MM

+30Ha 33/lep>KKH pocTa JuaMeTp oT 25 MM

KoMnuiekc MeponipusaTHii, HallpaB/JIeHHBIX HA YHUYTO)K€HH e IATOTeHHBIX U YC/JI0BHO-
NAaTOreHHbIX MUKPOOPraHM3MOB B Pa3/IMYHbIX 00'beKTAaX OKPY:KaloLLeil cpeAbl
Ha3bIBAETCH:

JlepaTu3anus

Jle3UHCEKIUS

acenTuka

+/e3uHbeKus

dopma B3aMMOOTHOLIEHU, IPU KOTOPO# OJMH MUKPOOPraHU3M BbI3bIBaeT ru6eJib
APYyroro Ha3bIBaeTCH:

cUM6UO03

aHTaroHMW3M

MyTyaJi3M

+XUIIHAYECTBO

AHTHGMOTHUKHY NPOAYLUPYIOT:



+TpUOHI

OCTpPHUIbI

KJIeIH

MOCKHUTBI

Ha3zoBuTe anmapaTtypy AJid CTepUin3aluy IapoM Noj, JaB/IeHUueM:
COHUPTOBKA

BoJdHada 6aHs

neysb [lactepa

annapat Koxa

+aBTOKJIaB

IIpu cTepun3an vy XKUAKOCTEH, NOPTAILLUXCA IPU HAarpeBaHUH, UCNOJIb3YIOT:
NpOKaJMBaHHE

aBTOKJIaBUPOBaHUE

CyXOH Kap

+0aKTepuLMIHble PUIBTPHI

Jle3NHCEKIIUI0

O6ecni0:KMBaHMe, YHUYTOXKEeHH e B KAKOM-JIM00 MaTepuaJie BereTaTUBHbIX GOpM U
CIOP NAaTOT€HHBIX U HEMAaTOreHHbIX MUKPOOPraHM3MOB, Ha3bIBaeTCA
nactepusanus

+CTepUan3aLus

KUISYeHUe

Ae3uHbeKLus

TUHAAIU3ALUA -

0OIENPUHATBIN METO/| CTEPUIU3AL AU MEeTAJINUECKUX UHCTPYMEHTOB
+/Ipo6GHasl CTepuIn3alyMg NpU TeMiepaTypax Hxke 100°C
dbs1aMbupoBaHUe U IEWCTBHE BbICOKOW TeMIIEpATyphl B BUJE CYXOT0 HarpeToro Bo3ayxa
CTepuaM3anys MapoM o/ AaBJeHUueM

WHpeKnuoHHbIE 3a60/1€eBAaHUA He epeJalTCA:
dbekasbHO-0paIbHbIM yTEM

+HacCJIeICTBEHHbIM IyTeM

TpaHCIJIaleHTapHbIM Iy TEM

TPAaHCMUCCUBHBIM IIyTEM

MexaHu3M nepeAayu KUIIeYHbIX MHPEKIUii:
+(deKasbHO-0pabHbIN

TpPaHCIJIaHLleHTapHbIN

TPAaHCMHUCCUBHBIN

KOHTAKTHbIN

BO3/YIIHO KaneJbHbIN

IIp¥ 300aHTPONOHO3HBIX UHPEKIUAX HCTOYHUKAMMU ABJISIIOTCA:
+KHMBOTHbIE

noyna

BO3/yX

npeiMeThl 06Mx0/1a

yeJ0BEK

TpaHCMUCCUBHBIA MEXaHU3M - 3TO 3apakeHue yepes:

IJIALEeHTY

+KpPOBOCOCYLIMX HACEKOMBIX

BO3/1yX

npeiMeThl 00Mx0/1a

NyIy, BoAy

B ¢popmupoBaHry HHPEKIIMOHHOTO MPOLECCca y4YaCTBYIOT:



HenaToreHHbIK MUKPOO

YCJIOBHO-NIATOT€HHBIA MUKPOG

+MaTOreHHbIA MUKPOO

+BOCIPUMMYUBBIA MaKpOOPraHU3M

+yCJIOBHE BHELIHEN U COLIAAJIbHOU Cpe/ibl

I1o OTHOLIEHMIO K TEMIIEPATYPHOMY PeXUMY GAKTEepPHHM JeIsATCA Ha:
+ICUXPOPUIIBI

+Me30pUJIbI

+TepMOPUIbI

rajopuibl

XeMOreTepoTpodbl

HazoBuTe BHAbI MHPEKI MM B 3aBUCUMOCTH OT UCTOYHHUKA:
+aHTPOINOHO3HbIE

+aHTPON0300HO3HbIE

+300HO3HbIE

3K30reHHbIe

3H/0OTeHHbIe

JIaTeHTHbIE

JABuKymue cuibl HHGEKIUOHHOTr0 NpoLecca.
+MaTOreHHbIA MUKPOOPraHU3M
+BOCIPUMMYMBBIA MAaKPOOPTaHU3M

+yCJIOBUSI BHELIHEN Cpeibl

NO/BO/IHbIE TeUeHHUsI MUPOBOI'0 OKeaHa
KOCMUYECKOE U3JIyYeHHEe

cMeHswomuecs gpasbl JIyHbI

Bbvibepume 00uH npasuibHbIl 8apuaHm:

HUMMyHoOJ10T4S, 3TO HAyKa 0

HEBOCIPHUUMUYUBOCTU K MHPEKIMOHHBIM areHTam

opraHax, KJIeTKax ¥ MOJIeKYJ1aX, COCTaBJSIOIUX UMMYHHYIO CUCTEMY
+COXpaHeHHe 6UO0JOTHYeCKON HHAUBUAYATbHOCTH
TUNneppeakTUBHOCTU OpraHu3Ma

IlaccuBHBIN, eCTeCTBEHHBIA HMMYHUTET
NOCTUH)EKIMOHHBIN

+CbIBOPOTOYHbIN

BaKIMHHBIN

KOJIOCTPaJIbHBIN

OcHoBHasA yHKIMSI UMMYHHOM CUCTEMBI:

KOHTPOJIb POLLECCOB Nposindeparuu

nojJiepkaHve MOJIeKyJISIPHOTO NOCTOSIHCTBA OpraHu3Ma
+I0/ilep>KaHre TeHeTUYeCKOro roMeocTasa opraHmsma
obecreyeHue ONTHMaJJbHBIX YCIOBUN TKAHEBOTO 0OMeHa
obecrieyeHue PELUPKYJISALUU KJIETOK

KneTku, onpeaensaomue cnenupriecKuid XxapaKkTep pearipoBaHUusA UMMYHHOH CH-
CTeMbI:

Makpodaru

+JIUM PO UTHI

MOHOIMTHI

IrpaHyJI0LUThI

TY4YHbIE KJIETKU

Ilocse BBegeHUsI BAKIIMHbI BbIpa6aTbhbIBA€TCA HUMMYHUTET:
eCTeCTBEHHBIU



+HUCKYCCTBEHHBIN

HacJeJICTBEHHbBIN

IMacCUBHBIN

Cnnoco6 npuoGpeTeHus UCKYCCTBEHHOI0 aKTUBHOIO MMMYHMTETA:
+BBeJleHHe BaKIMHbI

nocJie nepeHeceHHOro 3ab60JieBaHuUs

noJiydeHue aHTUTEJ Yepe3 MJIaLleHTy MaTepu

BBeJleHUE CbIBOPOTKU

Bvi6epume Hecko/1bKO Npasu/1bHbIX 8apUAHMO8:

IleHTpa/iIbHbIE OPraHbl HIMMYHHOM CUCTEMBbI:
ceJjie3eHKa

+KOCTHBIX MO3T

KpPOBb

MUH/IAJINHbI

+TUMYC

Bubl MMMYHHMTETA 0 IPOUCXO0XKAEHUIO.
+BPOXX/AEHHBIN

+IPUOOpPETEHHBIN

cnequduUIeCcKUn

KJIETOUYHbIX

ryMOpaJIbHbIN

CBoHCTBaA BPOXX/AE€HHOI'0 UMMYHMTETA.
+IepelaeTcs 0 HACAeACTBY
+I0KHU3HEHHbIN

yrHeTaeTcs BbICOKOW KOHILleHTpaluel NaToreHOB
aKTUBU3UPYETCS TOPMOHAMU

He 006/1a/jlaeT UMMYHOJIOTUYECKOUN MaMSATbIO
dopmMbI IPUOGPETEHHOT0 UMMYHHUTETA.
+eCTeCTBEeHHbIN

+HCKYCCTBEHHBIN

nepeJlaeTcs Mo HAC/IEe/[CTBY

MO>KM3HEHHBIN

HecnenpruiecKuit

Bvi6epume 0duH npaguibHbIll eapuaHm:

K cnenudpudyeckum ¢pakropam 3aliuThl OpraHU3Ma OTHOCHAT:
daronuTo3

KOMIIJIEMEHT

+aHTUTesa

HHTepdepoH

AHTHTeEJIa - 3TO:

YyKepo/IHble OeIKU

+crnenudurueckre 6eJKU KpoBU

JIeAKOLIUThI

3PUTPOLUTHI

HUcTOYHUKOM 6pyLe/yie3a MOTYT ObITh:

+KpYIHBIM U MeJIKUM pOraThbli CKOT

CYCJIIUKHU

JIIO4U

CBUHbU

OJIeH!

O6beKTaMy M3y4YeHHsI CAHUTAPHON MUKPOGHOJIOTUM He ABJIAITCA:



BOJla
ImoyBsa

BO3/IyX

NUIleBbIe MPOAYKTHI

+aHTUOUOTHKHU

K cnopoo6pa3yromumM npoKapuoTaM NO04YBbl OTHOCSTCA ...
MHKOIIJIa3Mbl

+KJIOCTPUAUHU

IICEBJOMOHA/IbI

KCaHTOMOHAa/bI

Bblb6epume Hecko/1bKO Npagu/1bHbIX 8aPUAHMO8:

I'pu6HI, BHI3bIBAKIIAE MUKOTOKCUKO3bI

+Aspergillus

+Fusarium

+Penicillium

Microsporum

Candida

Trichophyton

CylecTByeT HECKOJIBKO CIOCOG0B XpaHEeHUsI HaB03a
+aHa’po6Hoe (IJIOTHOE) XpaHeHUe

+a3p06HO0-aHAa3pOOHOE XpaHEHUE

+a3pobHOe XpaHeHHe

CEHaXKMpPOBaHUE

CKUpJHUpPOBaHUE

OTMeTbTe TUNMYHbIE IPYNNBI MUKPOOPraHU3MOB BX0s1iue B MUKPOod10py HaBo3a
CIIUPOXEThI

npoTeu

+aMMOHUPHUKATOPHI

+HUTPUPUKATOPHI

+1IeHUTPUPUKATOPEI

Bujabl 6akTepuii, AONMYyCTUMbIE B MOJIOYHBIX MPOAYKTAX
+Lactobacterium fermentum

+Streptococcus lactis

+Streptococcus cremoris

E.coli

Proteus vulgaris

[lnecHeBble rpuGHI, MOPTSLIHE KOXKEBEHHOE ChIpbe

+Penicillium

+Mucor

Candida

Microsporum

Trichophyton

Bwibepume 00uH npasuabHblll 8APUAHM:

A5 kako# ¢a3bl pa3BUTUA MUKPOOPraHM3MOB B MOJIOKE 3TO XapaKTEePHO: MUKPO-
OpraHv3Mbl He pa3BUBAIOTCS B MOJIOKE U JaKe YaCTUYHO OTMHPAIOT
+0aKTepuLIUHas

CMelIaHHOW MUKPODI0PbI

MOJIOYHOKHUCJIbIX OaKTepHUil

pa3BUTHUSA APOXIKEH U IJIeCEHEN

THUJIOCTHOW MUKPODI0PHI

CaHMTApHO-NOKa3aTe/JIbHBIMM MUKPO6AaMHU A/l BOAbI SIBJIAIOTCA:



BUPYCHI
+KulIeyHble najaodk E.coli

BUOPUOHBI

MUKOIIJIa3Mbl

OCHOBHBIMH BO30YAUTEJSIMU CHUPTOBOrO GPOKEHHUS CIYKaT
aKTUHOMHULETHI

+IPOXIKHU

KOpHUHebaKTepUu

MHUKOIIJIa3Mbl

OCHOBHYI0 pOJIb IIPH CHJIOCOBAHUHU PAaCTUTE/IbHOW MAaCChl UTPAIOT
+MOJIOYHOKHUCJIble GAKTEPUHU

JPONOKU

MacJSTHOKUCJI0€e OpOoKeHHe

3HTepob6aKTepUu

AHTOTOHMCTAaMH FHUJIOCTHBIX 6aKTepuil B ¢pase cMellaHHOM MUKPOGJI0p pa3BUTHA
MOJIOKA ABJISIIOTCA

rpUObI

+MOJIOYHOKHCJIble OaKTEPUHU

JPOXOKU

MacJIeHOKHUCJIble 6aKTepUuu

Buibepume Hecko/1bko Npasu/1bHbIX 8aPUAHMO8:

B coctaB MUKpPOdJIOpBI 0JHOKAaMEePHOro KeJdyAKa BXOAAT 6aKTepuHu
TepMOodUIbHbIE

+11leJ104eyCTONYUBbIE

+KHUCJI0TOyCTONYUBbIE

0UroTpodHbIe

Hauo6o0/1ee ycTOMYHUBBI K THUJIOCTHOMY Pa3/I0’KeHUI0 IKYPbl OT >)KUBOTHBIX, B pany-
OHe KOTOPBIX NIpeo6J1aAaii KopMa

COYHbIE

cyxue

+KOHIIEHTPUPOBAaHHbIE

+KOMOGUHUPOBAaHHbIE

Buibepume 00uH npasubHblll apuaHm:

MuKpoOpraHusMmbl, KOTOpbIE )KUBYT U PAa3MHOXKAKTCA Ha HA3€eMHbIX YacTAX pacre-
HHH, HA3bIBAIOTCH

+3NUPUTHI

naToreHHble

yCJIOBHO-NIATOTE€HHbIE

canpoduUThI

Cnoco6 o6e33apakuBaHUs MOJIOKa IPH TeMmnepartype 63-950C, B pe3y/ibTaTe 4ero
NOru6alT BereTaTuBHbIe (POPMbI MUKPOGOB, HA3bIBAETCS

cTepuan3anuen

+Iacrepusanuen

KUISIYeHUe

yJIbTPOCTEPUIU3AL A

MoJ/104YHOKHCJI0€ GpOXKeHHe BbI3bIBAeTCA

+60JIrapCKOM NaJI0YKOU

KJIOCTPUUAMHU

JpOXOKaMHU

NPONUOHOBLIMHU OAKTEPUSAMU

Kedup - npoayKT 6poxxeHus



MOJIOYHOKHCJIOTO
CIIUPTOBOTO

NPONUOHOBOKHUCJIOTO U MOJIOUHOKHUCJIOTO
+MOJIOYHOKHCJIOTO U CIUPTOBOTO

XapakTepuCTHKA KOpMa cjeayonias - BJaaxXHoctb 54,8%, pH - 4,83, yucsio moJs104-
HOKMCJIBIX MUKPOGOB 66 TbIC/T, THUJIOCTHbIX 33ThIC/T. ITO

CEeHaX
CEHO
+CHJI0C
Ooypoe ceHo

TexHoJ10rusa IIPUTOTOBJ/ICHUA CEHA OCHOBBIBAETCA HA

abuose
o61o3e
+aHabuo3e
LleHOOHO03€e

CoXHMTeJIbCTBO ABYX U 60J/iee BUJL0B MUKPOOOB MeKAy COG0M UJIH APYTUMHU CyLie-

CTBaMH Ha3bIBaeTcCs
yoiuManus

aHabuo3

+CUMOMO3
b6akTeprueMus

KiieTyaTKa ycBanBaeTcs B py6Lie »)KBaYHbIX }KUBOTHBIX 6/1arojap
THUJIOCTHBIM MUKPOOpPraHU3MaM
MOJIOYHO-KUCJ/IBbIM GaKTePUIM
+11eJ1J110J1030pasJlaraliux MUKpo6oB
IPONHOHOBBIM GAKTEPUAM
MukKpoopraHusMsl pyoua >KBa4HbIX 10 CIOCO0Y JbIXaHUS OTHOCATCA K rpyimne

a’po6oB

baKy/JIbTaTUBHBIX aHA3POOOB

MUKpo3aduiaM
+aHa’poboB

Ta6smmna 5 - Kputepuu oneHKH cGOpMUPOBAHHOCTHA KOMIIETEHIIU N

Koz 1 HauMeHOBaHue UH-
JIMKaTOpa JJOCTHKEHUS
KOMIIeTeHIIMH (YacTH
KOMIIETEHIIMH)

KpuTepuu ouieHMBaHUsA CGOPMUPOBAHHOCTH KOMIETEHLIUN

(4acTu KOMIETEHIIUH)

Ha 6a30BOM YPOBHE

Ha MMOBBILIEHHOM YPOBHE

COOTBETCTBYET OIleH-
Ke «yJI0BJIETBOPHU-
TeJbHO»
50-64% oT Makcu-
MaJIbHOTO 6aJ1jia

COOTBETCTBYET

OILIEHKE «XOPOIIO»

65-85% oT makcu-
MaJIbHOTO 6aJiia

COOTBETCTBYET

OLleHKE «OTJIMYHO»

86-100% oT makcu-
MaJIbHOTO 6aJiia

HU/l-1 onk-2 3HATH:
IpUPOJIHbIE, COLIUAJIbHO-
X0351IICTBEHHblE, T'EHEeTH-
yecKue U IKOHOMHUYeCKHe
dakTophl, BAMSAOIINE Ha
OpraHu3M XUBOTHbBIX

HU/-2 onk-2 YMeTh:
OCyUIeCTBJATh  Npodec-
CUOHAJIbHYI0  JlesATeJlb-

HOCTb C Yy4€TOM BJIMAHHA
Ha OpraHW3M XHWBOTHBIX

BBICTABJIAETCA CTY-
JIeHTY, KOTOPBIX He
COBCeM TBepJO BJiajie-
eT IpOrpaMMHBIM Ma-
TepuajoM, 3HaeT OcC-
HOBHbIe TeopeTHye-
CKHe MOJIOKEeHHUS U3y-
yaeMoro Kypca, o6.ia-
JlaeT JOCTaTOYHBIMH
JIJ1s IPOJIOJKEHU S
00y4YeHUs U IPeACTO-

BbICTaBJISIETCS CTY-
JLeHTY, KOTOPBIN:
TBEPA,0 YCBOUJI IPO-
rpaMMHbIM MaTepu-
aJl, FpaMOTHO U 110
CYlIeCTBY U3JIaraeT
ero 6e3 cyliecTBeH-
HbIX OLIUOOK, Mpa-
BUJIbHO IPUMEHSIET
TeopeTU4ecKue 1o-
JIOXKEeHHUs MPHU pellie-

BbICTABJISIETCH CTY-
JIeHTy, eCJIU: pac-
KPBITO COJiep>KaHue
BOIIpOCA — apryMeH-
TUPOBAHO, CChLIASICh
Ha Hay4yHYI0 JIUTe-
paTypy, AaHa Xapak-
TEPUCTUKA BO30Y-
JMTeJel, yKa3aHbl
Mephbl IpesoCcTo-
POKHOCTH U TEXHHU-




NPUPOJHBIX, COLHAJIbHO-
XO3IUCTBEHHBIX, TeHeTHU-
YeCKUX U IKOHOMHUYECKUX
dakTopoB

H/l-3 onx-2 BnageTs:
HaBbIKaMU BeJleHUS NPO-
deccuoHanbHOM Jes-
TEeJIbHOCTHU C y4€TOM BJIU-
SIHUS Ha OPTraHU3M KU-
BOTHBIX NIPUPOJHBIX, CO-
[[MaJIbHO-X035IICTBEHHBIX,
reHeTU4YeCKUX U IKOHO-
MHUYECKUX GaKTOPOB

sier npodeccuo-
HaJIbHOU JleATeJIbHO-
CTU, 3HaHUAMU. BbI-
NOJIHSIET TeKyllve 3a-
JlaHUsl, yCTaHaBJIMBa-
eMble rpadpuKoM
y4e6HOro npouecca.
IIpu oTBeTax fomyc-
KaeT MaJloCylie-
CTBEHHbI€ MIOrpelHo-
CTH, UCKaXKEHUS JIOTU-
4yeCcKoU MocJief0Ba-
TeJIbHOCTHU NPH U3JI0-
>KeHUU MaTepuaJa,
HETOYHYIO0 apryMeH-
TalUI0 TEOpEeTHUYE-
CKUX M0JIOXKEHUH KYp-
Ca, UCIBbIThIBAET 3a-
TPYAHEHUS NIPU pe-
LIEHUU JOCTATOYHO
CJI0’KHBIX 33/1a4;

€CJIU IPaBUJIbHO U
KOPPEKTHO pelleHo OT
50 1079 % TecTOBBIX
3a/laHuU;

HUHW KOHKPETHBIX
3a/ay, c He6OoJIbIIN-
MU MOTPELIHOCTSAMU
NPUBOJAUT POpPMY-
JIMPOBKH ompe/ee-
HUU, He I0TyCKaeT
CylLL,eCTBEHHBIX He-
TOYHOCTEM NIPU BbI-
6ope 1 060CHOBAH-
HOCTHY METO/IOB pe-
HIeHusd 3a/ja4; BJa-
JleeT MeTOoJaMH UC-
cJel0BaHUs, yCTa-
HaBJIMBaeT BHYT-
peHHMe U MeXIIpeJ-
MeTHbI€e CBSI3H, yMe-
eT yBSI3bIBaThb TEO-
PHIO C IPAKTUKOW;
10 X0y U3JI0KEHUS
JloNycKaeT HebOJIb-
1ve npo6eJibl, He
VCKaKalollue co-
JlepKaHusA OTBeTa;
€CJIU PaBUJIbHO U
KOPPEKTHO pellleHo
80 -94 % TecTOBBIX
3aJlaHuM;

Ka 6e30MacHOCTH
IpU NpOBeJeHU U
J1abopaTOPHBIX UC-
c/leJOBaHUM; MPU-
Be/leHbl CXeMbI Jiha-
THOCTHUKH, IPU 3TOM
Heob6X0UMO MOKa-
3aTh, UTO CTYAEHT
BJIaJIEHUEM OCHOB-
HbIMU METOZIAMH,
croco6aMu U cpej-
CTBaMHU M0OJIyYEeHUH],
XpaHeHHUs, nepepa-
60TKH UHPOpMa-
LJUH; BJaJieeT HaBbl-
KaMU BeJleHUs Mpo-
deccroHabHOH Jie-
ATEeJIbHOCTH C y4e-
TOM BJIMSIHUS Ha Op-
raHU3M XUBOTHBIX
NPUPOJHBIX, COIU-
aJIbHO-
X03IUCTBEHHBIX, Te-
HETUYEeCKUX U KO-
HOMUYECKUX paK-
TOPOB.

CTYZEHTY, KOTOPbIK:
r7IyO0KO ¥ IPOYHO
YCBOWJI MaTepHaJ B
[IOJIHOM 00BbeMe,
¥CYyepnbIBalollle,
rpaMOTHO U JIOTU4e-
CKH CTPOMHO €ero
M3JlaraeT, YeTKO
dbopmMysupyeT oc-
HOBHbIE IOHATHS,
NPUBOAUT COOTBET-
CTBYIOLE TPUMe-
pbl, yBEPEHHO BJIa-
JleeT MeTO/0JI0TU-
el; CB060AHO OpU-
eHTUPYeTCs B TeMe
«buoTexHosiornye-
CKHe MEeTO/bI IPHU-
rOTOBJIEHUS U Xpa-
HEHUS pacTUTEJIb-
HbIX KOPMOBY - 3Ha-
eT MUKpodJIopy
KOPMOB, YMeeT Npo-
BOJUTb OTOOP P06
KOPMOB /151 J1abo-




paTOpPHBIX UCCIeN0-
BaHUU; yMeeT Npo-
BOJIUTb MUKPOOHO-
JIOTUYeCKHe Uccie-
JlOBaHUS CHUJIOCA;
BJIaJleeT HaBbIKAaMH
BeJleHus npodeccu-
OHaJIbHOH JlesiTeNb-
HOCTH C yYETOM
BJIMSIHUSA Ha opra-
HU3M XXUBOTHBIX
NPUPOJHBIX, COLIHU-
aJIbHO-
X03MCTBEHHbBIX
baKkTopoB.

€CJIM PacKpbITO CO-
Jlep>kaHue Bompoca-
MUKpodJiopa nap-
HOM IIKYPHI U [IPU
ee XpaHEeHUHU; MeTo-
Jibl KOHCEPBUPOBa-
HUS KOXKeBEHHO-
MEXOBOT'0 ChIPbS;
KO>XeBEHHO-
MeX0BOe ChIpbe KaK
MCTOYHUK UHDEK-
LIMOHHBIX 60JIe3HeH
JIIOIeW Y )KUBOTHBIX;
MEeTO/ibl MUKPOOUO-
JIOTUY€eCKOTro HuccJie-
JlOBaHUSI KOXKEBEH-
HO-MEXOBOTO ChIPb4,
B YaCTHOCTH peak-
uus AckoJiy; pac-
KpbITa CIOCOOHOCTD
OCYIEeCTBJISATh MPO-
deccuoHa/IbHYIO
JlesITeJIbHOCTD C
y4eTOM BJIMSIHUS Ha
OpTaHU3M KUBOT-
HbIX IPUPOJHBIX,
COLlMAJIbHO-
X03SWCTBEHHBIX, I'e-
HeTHU4YeCKUX PpaKTo-
pOB.

Heob6xoaumo B pe-
depaTte nokasaThb
CIOCOOHOCTD U Io-
TOBHOCTb OCYy-
IECTBJATh CO0p
Hay4yHOU MHdopMa-




LJUM, COCTaBJIEHUE
pedepaToB, 6UO-
auorpadui, aHaiu-
3UpOBATh OTeYe-
CTBEHHBIH U 3apy-
GeXHbIW OMNBIT MO
TeMaTHKEe;

€CJIU PaBUJIbHO U
KOPPEKTHO pelleHo
95-100 % TecTOBBIX
3a/laHui;

Ba3oBbIil ypoBeHb CHOPMUPOBAHHOCTH KOMIETEHIIUH, COOTBETCTBYIOLIUMN OlleHKE
«y,0BJIETBOPUTEJNbHO», CHUTAETCS JOCTUTHYTBIM, €CJIU CTYJIeHT 110 UTOTaM NOJOTOBKHU U
3alMThl KypcoBOM pa6oThl HabupaeT oT 50 0 64 6a/10B, NOBbIIEHHbIA YPOBEHDb CUHTA-
eTcsl JOCTUTHYTBIM, eCJIU CTY/leHT HabupaeT oT 65 g0 100 6a//10B, IpH 3TOM OIleHKe «XO-
pouIo» COOTBETCTBYeT 65-85 6as10B, o1jeHKe «0TJINn4YHO» 86-100 6as10B.

3 ONIPEJAEJIEHHME PE3YJIbTATA
MPOMEXYTOYHOM ATTECTALIMHA
dopmMa npoMeKyTOUHOU aTTeCTALUU 110 JUCLUILINHE:
Cemectp Ne3 (Moayasb I, Mogyas I, Mogyas 111 ) /Ok3amMen;

OLEHOYHBIE MATEPUAJIbI U CPEACTBA JIJ1d TIPOBEPKU
C®OPMHUPOBAHHOCTU KOMITETEHI[UH

Ko v HauMeHOBaHUe KOMIIETEHIIUU

OIIK-2 Cnoco6eH ocylecTBASTh NPOo¢deCcCHOHA/IBHYIO AeSTEeJbHOCTb C Y4€TOM
BJIMSIHMSI HA OPraHM3M KUBOTHBIX NPUPOAHBIX, COMA/TbHO-X035IMCTBEHHBIX, FeHe-
TUYECKHX U IKOHOMUYeCKUX GaKTOpoB

[IpuMepsl 3ajaHu

3asaHus 3aKpbITOro TUIIA

Bvi6epume 00uH npasu/1bHblil apuaHm omeema:

1. CyuiecTBOBaHUE KPYIIHOTO POTaTOTO ¥ MEJIKOT'0 poraToro CKoTa ¥ MUKpoopra-
HU3MOB, 0OMTAIOUIMX B XKeJIyJKe U KUILIeUHUKE, SIBJSETCSA IPUMEPOM:

+MyTya/n3Ma

KOHKYpPEeHLUU

XULHUYECTBO

napasuTusMa

2. Macca cpeiHel mpo6bI M3 NAPTUX NPECCOBAHHOTO CEHA, KT

0,5

+5

1,5

3

3aaHus OTKPBITOrO TUIIA

JlonosiHume

3. KysibTypa, BelZlesieHHasA M3 ONpeJie/IeHHOTO0 UCTOYHUKA, UM U3 OJHOTO U TOTO
»Ke ICTOYHUKA B pa3HOe BpeMsl, Ha3bIBaeTCs

OTBeT: WITaMM

4. [Tano4yKOBU/IHbIE CIIOPOOOpasywIire 6aKTepUH, AUaMeTp CIOpP MpeBbILIAeT JUa-
MEeTp BereTaTUBHOM KJIETKH, Ha3bIBAKOTCS

OTBeT: KJIOCTPUAUHU

5. B3aumozeiicTBUE MeX/1y CBUHBIM I|elTHEM U CBUHbEN Ha3bIBaeTCS




OTBeT: Napa3uTU3M

6. B3auMogeiicTBUe Mex/ly 6aKTepUsMHU, OOUTAOLIMMU B pyO1ie XKBaYHbIX, U KBay-
HBIMH ’KUBOTHBIMU Ha3bIBaETCS

OTBeT: cuM6HO3

7. OTZesa nuleBapUTeIbHOTO TPAKTa, B KOTOPOM CUHTE3UPYeTCsl MUKPOOUaIbHbIN
6eJs10K, Ha3bIBaETCA

OTBeT: pybel

OkoHYaTe/ibHble  pe3yabTaTbl 00ydyeHUs (POpMHUpPOBAHHUS  KOMIETEHIMH)
onpeJiesIIIOTCA MOCPeACTBOM IlepeBoJa 06a/lsIoB, HaOpaHHBIX CTYJEeHTOM B Ipoliecce
OCBOEHUS JUCHUILJINHDI, B OLleHKH:

- 6a30BbIl ypoBeHb CHOPMUPOBAHHOCTH KOMIETEHIIMU CYUTAETCS JJOCTUTHYThIM
ecJu pe3yJbTaT 0Oy4YeHHs COOTBETCTBYET OLlEHKe «yAoBJeTBopuTesbHO» (50 g0 64
PEUTUHTOBBIX 6aJIJIOB);

- NOBBbIIIEHHbIH  ypoBeHb COOPMUPOBAHHOCTHM  KOMIIETEHLMHM  CYHUTAETCS
JIOCTUTHYTBIM, €CJU pe3yJbTaT 00y4YeHUs COOTBETCTBYET OLeHKaM «Xopouio» (65-85
PEUTUHTOBBIX 6AJIJIOB) U «OTJAUUYHO» (86-100 peTUHTOBBIX 6aJIJIOB).

4 TIOPAAOK NMPOBEJIEHUSA OBTOPHOM

MPOMEXKYTOYHOM ATTECTALIUU

®opma npoMeKyTOYHOM aTTeCTalUu N0 AUCLHUIIJIIMHE 3a4eT/IK3aMEH.

[loBTOpHas npoMeXXyTo4yHas aTTecTalys M0 AUCLUIIIIMHE IPOBOJUTCS C UCIOJIb30-
BaHMEM 33aJJaHUM [1/15 OLleHKU cGOPMUPOBAHHOCTH KOMIIETEHIIMK Ha 6a30BOM YPOBHE MO
BCEM MOJYJISIM, BXOJSIUM B CTPYKTYpPY AUCLUIJIMHBI 32 CEMECTP, IO UTOraM KOTOPOTO
CTyZ,eHT UMeeT aKaZleMUYeCKYI0 3a/J0/DKEHHOCTb.

[Ipumevanue:

JlonosIHUTe/IbHbIE KOHTPOJIbHbIE UCNIBITAHUSA IPOBOJATCSA [IJ1S1 CTY/lEeHTOB, HAOpaB-
mux MeHee 50 6a/1710B (B COOTBETCTBHUH C «[loJ10°kK€HHEM 0 MOJIy/IbHO-PEUTHUHIOBOM CH-
cTeMe»).

OuneHo4YHbIe MaTepHaJbl U CpeCTBa IPOBeJeHNs IOBTOPHOU IPOMEKYTOYHOM aTTe-
CTaluu

Onpoc o Moayasam |, 11, I11.

Bomnpocs! as51 onpoca:

1.IlpeagMeT MUKPOOUOJIOTHH, €€ MECTO U POJIb B CUCTEME OMOJIOTUYECKUX U CEJIbCKOX035M-

CTBEHHBIX HayK.

OcHOBHbI€ 3TaNbl Pa3BUTHUS MUKPOOHOJIOTUH.

3HaueHue paboT Jl.IlacTepa B pa3BUTUHU MUKPOOUOJIOTUU.

3HaueHue paboT U.M.MeyHUKOBA B pa3BUTHU MHUKPOOUOJIOTHH.

Po/1b 0TeuecTBEHHBIX YYE€HBIX B PA3BUTUU MUKPOOHOJIOTUH.

[IpokapuoThI M 3yKapHUOThI (OCHOBHBIE OTJIUYHUA).

CrcTeMaTHKa OCHOBHBIX IpyNi MUKpoopraHusmoB (no bepru). [lonsThe o Buje.

P. Kox u ero BkJiaJ, B HQyKy 0 MUKPOOPraHHU3Max.

Posib BupycoB B npupoze. aru.

PasMepbl , 0CHOBHbIe POPMBI IPOKAPUOT U METO/bI UX U3YUEHHUS.

10.XapaKTepuCTHUKaA AepHOTO alnapaTra NpoKapHoT.

11.CTpoeHue 6aKkTepUabHOM KIeTKU. Ha/l060/104eUHbIe CTPYKTYPHI.

12.Cnops! ¥ ciopoo6pa3oBaHUe y GaKTepUH.

13. 'panrKyTHas cTeHKa y npokapuoT. CoctaB. CTpoeHue.

14.KneTo4yHasi cTeHKa UPMUKYTHBIX 6akTepuit. CocTaB. CTpoeHuUe.

15.0cobeHHoCcTH MOPGOJIOTUHM CIUPOXET, JIENTOCIUD, TPEIOHEM.

16.XapaKTepruCTUKA PUKKETCUH U XJIaMHUIU .

17 XapakTepuctrka MukomnaasMm. OTiMuve MUKOIJIa3M oT L- ¢opM 6akTepuil.

OO UT AW



18.XapakTeprcTHKaA 3yKOpUOTOB (rpu60oB). CTpoeHue. [IpuHIUIIbI K1aCcCUDHUKALUH.

19.XapakTepuCTHKa OCHOBHBIX KJIAaCCOB I'PUOOB: 3UTOMHULIETOB, aCKOMHULIETOB U JleHTepo-
MUIETOB.

20.Bupychl. CTpoenue. [[puHIUNBI KAacCUPUKALUU.

21.XMMHYeCKUM COCTAaB IPOKAPHUOTHOU KJIETKH.

22.®epMeHTHl MUKpoopraHiuamoB. [Ipuposaa. CBoiictBa. MexaHusMm feictBus. Kinaccudu-
KaLusl.

23.00TOCUHTE3 U XEMOCHUHTE3 Y MUKPOOPraHu3MoB. CyIIHOCTb 6UOJIOTUYECKOTO OKHCIIE-
HUS CyOCTPAKTOB MUKPOOPraHM3MaMH.

24 XapaKTepuCTUKa a3p0OOHOI0 TUIA JbIXaHUS MUKPOOPTaHHW3MOB.

25.XapakTeprcTHKa aHa3pOOHOTr0 TUIIA JIbIXaHUSI MUKPOOPraHHU3MOB.

26. Mukpod.iopa BoJbl U METO/IbI €€ CAHUTAPHO-OMO0JIOTUYECKOT0 UCC/IeI0BAaHUS.

27.MCTOYHUKU NUTATeJbHbIX BeLeCTB [/l MUKpoopraHu3aMoB. Kiaccudukanus 6akre-
pUH 10 yrJIeBOJAHOMY THUIY MUTAHMUS.

28.Posib MakpoopraHvMaMa U ycJa0BUM BHEIIHEH cpe/ibl B UHGEKIMOHHOM MPOILieCCE.

29.CuM6103 Mex/1y MUKpoOpraHu3aMaMu. Bubl. XapakTepucTHUKa.

30.AHTUOMOTHKM (MPUHLUIBI MOJTYYEHUSs], MEXaHU3MbI JeUCTBUS, METO/bl ONpe/eeHUs
aKTUBHOCTHU aHTUOUOTHUKOB). [I[puMeHeHHe aHTUOHUOTUKOB B YKHBOTHOBO/ICTBE.

31.Bausinue xuMU4ecKux GakTOPOB HAa MUKPOOPTaHU3MBI.

32.Bnusinve ¢usndeckux GpakTOpoOB HA MHUKpooOpraHusmbl. [lcuxpodusibl. Me3odu.bl.
Tepmodubl.

33.PasMHOKeHUe OaKkTepUui, pasbl pa3BUTHUSI.

34.®eHoTUNINYECKOE TPOSIBJIeHWE M3MEHUYMBOCTHU (Axccouuanus, Moaudukanusa). Posb
$aKTOpOB BHEILIHEN CpeJbl.

35.0aKTopbl NIATOreHHOCTHU C TOKCUYEeCKON QyHKIMEH.

36.XpoMOCOMHbIE U BHEXPOMOCOMHbIE GpaKTOpPbl HAC/IeCTBEHHOCTH.

37.Posib MUKpPOOPraHM3MOB B KPyrOBOPOTeE yI/aepoja.

38.AHTUTEHBI (MOHATHE, IPUPOJA, CBOKMCTBA).

39.AnTUuTena (mpupona, KjaaccuPpuKalUsi, XapaKTEPUCTUKA OTAEJbHBbIX KJACcCOB HUMMY-
HOTJIOOYJIMHOB).

40.PekoMOMHaL UM y GaKTepUH.

41.MosiouHokuci0e OpoxkeHue. Bo3byauTtenn. XumusMm. 3HaueHue. Hcmnosib3oBaHUE B
HapOJHOM XO035IMCTBe.

42.CnupToBoe 6poxxeHue. Bo3byautenn. XuMusM. 3HadyeHHe. Mcrnosib30BaHWE B HAPOJAHOM
XO0351ICTBE.

43.®aKTOpbl BUPYJIEHTHOCTH (a/r€3UBHOCTb, UHBAa3UBHOCTH).

44 HacneCTBEHHOCTb Y MUKPOOPraHW3MOB (MaTepuabHble OCHOBBI, IOHSITUE O FTEHOME,
reHoTturne, peHOTHUIIE).

45.MyTanyu U MyTareHsl.

46.ITonsatre 06 nuHGeKUMU (MHPEKIHSA - UHQEKLIMOHHBIN NMPOIecc).

47.J1aTOreHHOCTb ¥ BUPYJIEHTHOCTb. TOKCUYHOCTb MUKPOOPraHMU3MOB.

48.Bujbl MHQEKLUHN: 3K30TeHHbIe, 3H/OTeHHbIE, CMElIeHHbIe, CynepuHpeKLus, peuHpekK-
L1fl, CeTICUC, baKTepueMUs U CENTUKONNEMMUSI.

49.BbpoxxeHHe BbI3bIBaeMoOe I'PDYNIOM KUIIEeYHOM NaJOo4yKU. XMMHU3M. KullleuHasa nasiouka,
KaK II0Ka3aTeJ b aHTUCAaHUTAPHOTO COCTOSIHUS TPOXU3BO/ICTBA.

50.XapakTeprcTHKa MUKOIMIa3M. OT/IMYMe MUKOIJIa3M OT L- popM GakTepHil.

51.Posib MUKpPOOPTraHU3MOB B IpeBpallieHre a30TOCOiepKalluX BeLleCTB B KPyroBOpPOTe
asoTa B IPUpOJeE.

52.IlpakTHyecKkoe MpUMeHeHUe YieHUs] 06 UMMYHHUTeTe (MMMYHOAMArHOCTHKA, UMMYHO-
Tepanus, UMMYHONPOUIAKTHKA).

53.MMMyHHas cucTemMa U ee QYHKLUS.



54 XapakTepuctuka T- u B-numdonuTos.

55.Pojib MUKpPOOPraHU3MOB B BOSHUKHOBEHUH, TEYEHUHU U UCX0J e UHPEKIIMOHHOr0 Mpo-
necca.

56.UMMyHHUTET. BUJIBI UMMYyHUTETA.

57.llutanve MukpoopranuaMoB. OcobeHHOCTH. CIOCOODI.

58.AHa60/11M3M U KaT060/1M3M. 3HaUYeHHe U B3aUMOCBS3b Y Pa3HbIX IPyNI MUKPOOPTaHU3-
MOB.

59.®0pMbl UMMYHHOTO OTBETA.

60.Mukpo6rosoruyeckre NpUHLUIIbI XpaHEHUS U 06e33apakMBaHUs HABO3a.

61.PasnoxxeHre MUKPOOpPraHM3MaMHU KJaeT4YaTKH, a30TUCThIX COeJJUHEHUN HaBo3a. [loTeps
a30Ta MpU pa3IMYHbIX CIOCOOAX XpaHEHHUS.

62.Mukpodiopa KMCIOMOJIOYHBIX MPOAYKTOB CMEIIEeHHOT0 OPOKEeHUs], BbI3bIBa€MbIE €10
IPOLIECCHI.

63.Bo36yauTes M MUKO30B U MUKOTOKCHMKO30B. XapakTepUcTHKa. /luarHoctuka. [Ipodu-
JIaKTHKa.

64.B0o30yauTeN I BUPYCHBIX UHQEKLUUN: dlgypa, OelleHCcTBa, YyMbl CBUHEW, YyMbl NTHL,
ocnbl oBell. XapakTepucTtuka. /luarnoctuka. [l[popunakruka.

65.9nuduTHas MukpodJsiopa pacteHuil. OcobeHHocTH. CocTaB. PoJib B )KU3HU pacTeHUH U
3aroTOBKE KOPMOB.

66.MUKpOOHOJIOTMYEeCKHE OCHOBBI U METO/Ibl KOHCEPBHUPOBAHMUSI 3€JIEHbIX KOPMOB.

67.Mukpo6rooruyecKre NpoLecchl NpU CylLIKe CeHa, IPU MPOU3BO/ICTBE OYPOro ceHa.

68.B030yayTeNIM KOPMOBBIX TOKCUKO30B. XapaKTepPUCTUKA MUKOTOKCHUHOB.

69.MuKpo61oJoriyecKkie Npouecchl NpyU CUJIOCOBAaHUM KOPMOB. MeTO/bl CHJIOCOBAHMS.
®a3bl pa3BUTUS MUKPOOPTAaHU3MOB.

70.Mukpo6HoioruYecKre NOPOKH cusoca. [IyTu ux npeaynpex/ieHusl.

71.Mukpo6H1oJioriyecKkre NpoLecchl pU CEHaXKUPOBAaHUU KOPMOB. Pu3unosiorudyeckas cy-
xocTb. Co3peBaHUEe CeHaXa.

72. poxcKkeBaHUE KOPMOB. YC/I0BUSL U KOHTPOJIb 32 POCTOM JAPOMCKEH.

73.McTOYHUKHU 3arpsi3HEHUSI MOJI0Ka MUKpoiopoit. MUKpodJiopa BIMEHH.

74.®a3pl pa3BUTHSI MUKpodIopa MoJIoKa. XapaKTepuCTHKa. [IpakTuyeckoe 3HaYeHHe.

75.IlyTH cHW>XeHUS GaKTephaJbHOW 06CeMEeHEeHHOCTH MOJIOKa. MeTo/ibl COXpaHeHHUs Ka-
yecTBa MOJIOKaA.

76.Ilopoky MoJIOKa MUKPOOHOI'0 MPOUCX0XKAeHHUsl. MeTo/ibl 6aKTEpPHUOJIOrUYeCKOro ucce-
ZJLOBaHHSA MOJIOKA.

77.IlaToreHHble MUKPOOPTaHU3MBI, [lepe/laBaeMble Yepe3 MOJIOKO YeJ0BEKY U YKUBOTHBIM.
MeTo/ibl 06€33apaKMBaHUS MOJIOKA.

78.PoJsib MUKPOOPTraHM3MOB B IPUTOTOBJIEHUU KHUCJIOMOJIOYHBIX IPOAYKTOB. XapaKTepu-
CTUKA MOJIOYHOKHCJIBIX MUKPOOPTaHU3MOB, BXOJALUX B COCTAB 3aKBACOK.

79.XapaKTepuCcTUKa MUKPOOMOJIOTUYECKHUX NPOLECCOB MPU U3rOTOBJIEHUHW U XpaHEHUHU
Macsa. [lTopoku Macia MUKpPOOHOTO IPOUCX0XKIEHUS U UX TPOPUIAKTHUKA.

80.MuKkpo6HooruiecKkre NMpoLecchl NpyU BbIpabOTKe U CO3PEBAHUM KPYMHbIX U MEJKHUX
cbIpoB. [Iopoku cbipa MUKPOOHOTO MPOUCXOXKAEHUS U UX NPOPUIAKTHKA.

81.McTOYHHKHU OaKTepUaIbHOTO 06ceMeHeHUs Msica. [IyTH ero cHUXKeHus.

82.CocTaB ¥ pacnpocTpaHeHHe MUKPOOPTaHU3MOB B Msice. Co3peBaHue Msica.

83.MukpobuosoruyecKue Mpouecchl Npu nopye Msca. Bo3byaurenu. MeToabl KOHCEpPBU-
poBaHUA Mca.

84.B0o36yauTeN M MUILEBbIX TOKCUKOUHPEKIMN U MHPEKIMOHHBIX O60Jie3HeN 4yesloBeKa U
>KUBOTHBIX B Msice. MeTO1bl MUKPOOHMOJIOTUYECKOT0 UCCIeJOBaHUSA Msca.

85.Mukpodiopa napHO# MIKYypbl U NPHU ee XpaHeHUU. MeTo/ibl KOHCEPBHUPOBAHUsI KOXe-
BEHHO-M€EXOBOTO ChIPbS.



86. KoxkeBeHHO-MeX0Boe€ CbIpb€ - UCTOYHHK I/IH(l)eKLU/IOHHbIX 6oJie3Hel JI}OAeﬁ H KHUBOT-
HbIX. METOLU::I MI/IKpO6I/IOJIOFI/I'-IECKOFO HCCJIeA0BAHHUA KOXEBEHHO-MEX0OBOTI'O ChIPbA. Ac-

KOJIM3aIlusl.

87.Mukpodsiopa HaBo3a NPU pa3HON TEXHOJIOTHUU NOJyYEHHUS.
88.Mukpodsopa sauu. UcTtounuku. [IlyTH TpOHUKHOBEHHUSI.

89.AHTUMUKpPOOHbIE CBOMCTBA UL,

90.Mukpo6HosIoTHYeCcKasl OlleHKa KayecTBa sull. fi1a - MICTOYHUK BO36yquTeied nHpek-

UM U TOKCUKOMHEKIUH.

91.Ilopua mepcTy MUKpoopraHuaMamu. [IpodpuiakTuka.
92.Bo3byauTenn KoMOaKTepHUO3a, CaJbMOHE/JIe30B U NacTepessie3a. XapaKTepUCTHUKA.

Juarnoctuka. [I[podpunakruka.

93.Bo36yauTeni TyOepKyJie3a U 6pyliesie3a )XMBOTHBIX. XapaKTepUCTHKa. [JuarHocTuKa.

[IpodunaxkTuka.

94.Bo36yauTe/IM aHTPANO300HO30B: CUOMPCKOM 5I3BblI, CTOJIOHSAKA, 60Ty iM3Ma. XapaKTe-

puctuka. luarHoctuka. [Ipodpunaktuka.

Ta6smua 6 - Kpurepuu oneHKH cGpOpMUPOBAHHOCTH KOMIETEHIM A

Kosa v HauMeHOBaHWe HHAMKATOPA AOCTHKEHUS
KOMIIETEHI[UU
(4acTu KOMIIETEHIIMH)

KpuTtepuu oueHnBaHUs cpOPMUPOBAH-
HOCTH KOMIIeTEeHIIUH (YacTH KOMIIeTeH-

Mu)

Ha 6a30BOM YPOBHE

COOTBETCTBYET OIlleHKe «yZ0BJeTBOPH-
TeabHO» 50-64% 0T MaKCHUMaJILHOTO
oaJsia

HU/l-1 onk-2 3HATH:

NPUPOJIHBIE, COIIMATBHO-X03SMCTBEHHbIE, TeHEeTUYe-
CKHe ¥ 3KOHOMHUYeCcKHe GaKTOpbl, BAUSIOIIME HA Op-
raHU3M KMBOTHBIX

HU/l-2 onk-2 YMeTb:

OCYLIEeCTBJISTh MPodeCCUOHATBbHYIO AesTeJbHOCThb C
y4eTOM BJIMSIHUSI Ha OPraHU3M >KUBOTHBIX MPHUPOJ-
HbBIX, COIIMA/IbHO-X03SIMCTBEHHbBIX, T€HETHYECKUX H
3KOHOMHYECKUX GPaKTOPOB

HU/]-3 onk-2 Bnapets:

HaBbIKaMH BeJleHUsI MPodeCcCHOHANbHOM JiesTe b-
HOCTH C y4€TOM BJIMSIHMS HA OPraHX3M >KMBOTHBIX
NPUPOJIHBIX, COIIUATBHO-X03SIMCTBEHHBIX, TeHEeTUYe-
CKUX U 9KOHOMUYECKUX PAKTOPOB

BBICTABJISIETCS CTYAEHTY, KOTOPbIU He
COBCEM TBEP/IO BJaJiee€T NPOrpaMMHbBIM
MaTepuaJioM, 3HaeT OCHOBHbIE TEOPETHU-
YyecKHe M0JIOKEHUST U3y4aeMoTo Kypca,
o6J1alaeT JOCTATOYHBIMH JIJIsI TPOJ0JI-
»KeHUs 06yUYeHUs U PeJICTOSIIEN Mpo-
deccuoHaNbHOU AeATeNbHOCTH, 3HaHU-
saMu. [Ipy oTBeTax Z0oNycKaeT MaJocCylie-
CTBEHHBIE MTOT'PELTHOCTH, UCKaXKEHHSI JIO-
IrMYeCKOM M0C/IeI0BaTeIbHOCTU P U3-
JIO)KEHUH MaTepHaJsia, HETOYHYIO apry-
MEeHTaI[UI0 TEOPETHUYECKUX MOJIOKEHUH
KypcCa, UCTIbITbIBAET 3aTPYHEHUs IPU
pelIeHUH JJOCTAaTOYHO CJI0KHBIX 33/1aY.
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