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Pabouas nmporpamma aucuuiuinHel «I'eHeTuka MUKpoopranu3mMoBy /cocT. T.X. XaH10X0B —
Hanpuuk: KbI'Y, 2021. - 29 c.

PaGouas mporpamma npegHazHauyeHa Uil MPENoJaBaHusl AUCUUILIINHBL «I eHeTHKa MUKPOOp-
TaHW3MOB» BapHaTUBHOW YacTH b1 cTyneHTam o4HO#M GOpMBI 00yUeHUs TI0 HAPABICHUIO TOATOTOBKU
06.03.01 buonorus Ha 2 Kypce.

Pabouas nporpamma cocrtaBieHa ¢ yuetoM denepaabHOr0 rocy1apcTBEHHOTO 00pa3oBaTeb-
HOTO CTaHJapTa BhICIIEro oOpa3oBaHus 1o HampasiieHuio moarotoBku 06.03.01 — buomorus, yrBep-
KJIGHHOTO IpUKa30M MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot «7» aBrycra
2020 r. Ne 920.

CocTaBHUTEND T.X. XangoxoB
(mozrucs)
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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHA NTUCHUIIJIMHBI

[lenb: M3yueHne OCHOB T'€HETUKH MHUKPOOPTaHU3MOB — (hOpMHpOBAHHE HAYYHOTO MHUPOBO3-
3pEHUsl O POJM U 3HAUEHUU MHUKPOOPTaHM3MOB B Pa3JIMYHBIX 3KOJOTUYECKHX U OMOIOTMUYECKUX IMPO-
1eccax, OCHOBax M MPUHIMIIAX MCIOJIb30BAHUS UX B MEJIULIMHE, IPOMBILIIIEHHOCTH, CEIBCKOM X035~
CTBE, Mpolieccax nepepadoTKU U XPaHEHUS MUIIEBBIX MPOJTYKTOB U T.]I..

3anaumu:

- IpoOyIUTh UHTEPEC K MUKPOOUOIOTUH U OMOTEXHOJIOTHH;

- chopMHpOBaTH Y CTYJEHTOB KOMILJIEKC HAYYHBIX 3HAHUH 110 COBPEMEHHOW MUKPOOUOJIOTHH,
BUPYCOJIOTUH;

- 03HAKOMHUTH C OCHOBaMH OOIIEH, METUITMHCKOMN, TPOMBIIIUIEHHON U CEIbCKOX03SiCTBEHHOM
MUKPOOHOJIOTUH U MUKPOOUOJIOTUY THILEBBIX TPOU3BOJICTB;

- chopMHpOBaTH Y CTYJCHTOB OCHOBHBIE CAHUTAPHO-MUKPOOHUOIOTHYECKUE ACTIEKThI IPOU3BO/I-
CTBa, MepepadOTKU U XPAHEHHUS MUIIEBBIX MPOTYKTOB.

I'eneTka MUKPOOPTaHU3MOB 0a3UPyeTCs HA 3HAHUSAX 00IIel MUKPOOUOJIOTUH, OPTAHUYECKOM,
buznyecKoil 1 KOIIOUTHON XUMHH, OnoxuMuu. Kypc TecHO cBsI3aH ¢ TeHETUKOMN, MOJIEKYIIIPHO Ono-
JIOTHUEH, IUTOJIOTHEH, 300JI0THEH, OOTAHUKOM, SBOJIOIIMOHHON TEOPUEH U HKOJIOTHEH.

2. Mecrto aucunninnsl B ctpykrype OOII BITIO
I'eHeTMKa MHMKPOOPraHM3MOB OTHOCHUTCA K €CTECTBEHHOHAYYHOMY LIMKJIY JUCLUIUIMH BapUaTUBHOU
yacTu BapuaTuBHOM yactu b1. lucuunnuna «'eHeTuka MUKpOOPraHU3MOBY MPENOoIaeTcsl B TeUeHue 3
ceMecTpa Ha 2 Kypce OakajaBpuara CTyleHTaM O4HOU (hopMbl 00yUEHHUS.
Ha n3yuenue xypca «I'eHeTrKa MUKpOOPTraHu3MOB» OTBOAUTCS 108 yacoB, U3 HUX JIEKIIMOHHBIX
- 17, maGopatopHbIX - 34 U J1s1 CaMOCTOSITEIIbHONW paOboThl — 48 YacoB, 3aKaHUYMBACTCS 3a4e€TOM — 9 ya-
COB.

3. TpeGoBaHusi K pe3yJibTaATaM OCBOCHHUS COJeP:KAHMUSA IMCIUIIIHHBI

ITponiecc n3yyeHHs AMCUUIUIMHBI HAaMpaBiieH Ha (OPMHUPOBAHUE JIEMEHTOB CIEAYIOIMIHUX KOM-
neteHuit B coorserctBuu ¢ @I'OC BO u OIIOIT BO no nanHOMY HanpaBl€HUIO MTOATOTOBKH (CHEIH-
AJIbHOCTH):
IIKC - 2.3. Bnaneer nngopmanueii o UCrojib30BaHNI0 OCHOBHBIX THUIIOB JIaA0OPATOPHOTO U MOJIEBOTO
000pyI0BaHUs, METOJAMH HCCIICIOBAHMS KHUBBIX CHUCTEM, MaTEMaTHUYECKUMH METOAaMu 0O0paboTKU
pe3yJIbTaToOB, HABbIKAMHU Pa0OThl HA COBPEMEHHOW OPITEXHUKE, KOMIIBIOTEPaX U KOMITbIOTEPHBIX Ce-
TAX, IPUHIMIIAMH pabOThl COBPEMEHHOMN anmapaTypbl 1 000pyA0BaHMs, METOJJaMH MCCIIEJOBAHUS KH-
BBIX CHUCTEM, MaTeMaTUYECKUMH METOJaMHU 0OpaOOTKH pe3ysIbTaToB, NMPEACTABICHUSIMU O COBPEMEH-
HOM OOOpYJIOBaHUU JUIsI MOJIEKYJIIPHO-OMOJIOTHYECKUX U OMOTEXHOJIOIMYECKHUX JIAOOpaTOpuil, HaBbI-
KaM{ paboThl Ha 000PYAOBAaHUM JJIsl U3yUEHHs TPUOOB U PaCTEHUI, HaBbIKaMU pabOThl HA COBPEMEH-
HOM 00OpPY/ZI0BaHMHM NPH ONHCAHUM aHAJIM3€ PACTEHHI, HaBbIKaMM cOopa mpod GUTOMIaHKTOHA, OEH-
TOCa U Makpo(UTOB C UCIIOJIL30BAHUEM CTaHAAPTHBIX METOJUK, (PUKCHpOBaHUS MPOO U MOATOTOBKU
UX JUIs KamepalbHOW 00paOOTKM, HaBBIKAMU BEJCHMUS JOKYMEHTALMU TOJIEBbIX HAOIOJCHUN, HaBbI-
KaMU [TPOBEJICHUS JIaOOpaTOPHBIX MCCIEA0BaHUMN U SKCIEPTU3 OMOJIOTHYECKOr0 MaTeprasa. HaBbIKaMu
paboThI ¢ 1a00PaTOPHOI MMOCY10, HAaBBIKAMU MOJTOTOBKH MUTATEIBHBIX CPe, 1a00paTOPHOM MOCyabl
Y MTHCTPYMEHTApHs 11 MUKPOOMOJIOTHYECKHUX PadoT.

HpI/I OCBOCHHWHN AJUCHUIIIIMHBI CTYACHT AOJIXKCH:

3namp TEOpeTHUUECKHE OCHOBBI MUKPOOMOJIOTMHM M BUPYCOJOTUHU, OOTaHUKH, 300JI0TMH U HC-
MOJIb30BaTh UX JUISA U3YYEHUS )KU3HU U CBOMCTB JKUBBIX OOBEKTOB, UX HICHTH(UKALNU U KYIbTUBHUPO-
BaHUS; METOIBI TTOJIYYEHUS U 00JIACTh MCIIOJIb30BaHUSI MUKPOOPTAaHU3MOB B MEIHUIIMHE, TIPOMBIIIIICH-
HOCTH U CENTbCKOM XO3SHCTBE; TPaJUIMOHHBIC U HOBbIE METObI BBISBICHUS U MJIEHTU()UKALUU MUK-
POOPraHU3MOB.



Ymems npoBOIUTH MUKPOOHOJIOTHYECKOE HCCIEIOBAHHE DPA3IUYHBIX CyOCTpaTOB; MHTEp-
MPETUPOBATh PE3YJbTAThI IPOBOAUMBIX HCCIIEIOBAaHUMN IO MUKPOOHOJIOTMYECKUM MTOKA3aTESIM.

Bnadems coBpeMEHHBIMU METOAAMHU TMOJTYYCHUS U UACHTHU(PHUKAIUU YHUCTBIX KYJIbTYp MUKPO-
OpraHU3MOB.

4 ConepskaHue M CTPYKTYpPa JUCUMILIMHBI (MOXYJISA)
4.1 Coneprxxanue pa3iejoB JUCHUNIMHBI

Ne pas- Copepxanue pazzeina ®opma Te-
ena HaumenoBanue pa3zaena KYIIETo
KOHTPOJIS
1 2 3 4
1 Brenenue. OcHoBHBIC 3a/1a- MuxkpoObuoiorus, kak Hayka. Oc- 13
9H. DTarbl pa3BUTHS MUKPO- HOBHBIE 3TAIlbl PA3BUTHS.
Ouosorum.
2 3HaueHNEe MUKPOOPTaHU3MOB | MUKpPOOpraHU3Mbl BaKHEHIIHNI QakTop B P
B [IPUPOJIE U )KU3HU YEJIOBEKa KPYroBOPOTE BEIIECTB, I0YBOOOPA30Ba-
TEJIBHBIX MPOIIECCAX, OUUCTKH OKPYKAIO-
IEN Cpeabl OT TEXHOTEHHBIX 0TX00B. Hc-
TOYHUK IOJIYY€HUSI MHOTUX OMOJIOTMYECKU
AKTUBHBIX BEIIECTB U MPOJIYKTOB MUTAHUS.
3 Cucrematuka u mopdonorus | Cuctemaruka, KiacCHPHUKaIus, TaKCOHO- T
MUKPOOPTaHU3MOB MUs, HIACHTUQUKAUS U HOMEHKJIATypa
MUKPOOPTaHU3MOB.
bpdosoruvyeckre, THHKTOPUAIIbHBIE, KYJIbTY-
payibHble, OMOXMMHUYECKHE, aHTUTCHHBIE U
(U3HOIOTHYECKHE OCOOCHHOCTH MHUKPOOP-
TaHU3MOB.
4 Mopdonorus 6akTepuaibHOR Mopoorus 6akrepuit K
KJIETKH
5 Crtpoenue 6akrepuanbHoil | OpraHoupl OaKTEpUAIBHON KJIETKH, OCO- T
KJIETKH OCHHOCTH KJIETOYHOW CTEHKHU TPAMIIONIOKH-
TEJIbHBIX M TPAMOTPHULIATEIbHBIX OAKTEPU.
L- ¢opmbr Oakrepuii. IloBepxHOCTHBIE
CTPYKTYpbI OaKTepHil.
6 Mopdonoruueckas xapakre- | OTIUUUTENbHBIE OCOOCHHOCTH CTPOEHUS P
pHUCTHKA TPpUOOB, aKTHHO- rpuOOB, aKTHHOMUIIETOB U POCTEHIIINX.
MHUIIETOB U MPOCTEUIINX
7 Crpoenue, popmbl, xumude- | OCOOEHHOCTH  CTPOCHHUS,  Pa3MHOXKEHUS, T
CKHUH COCTaB BUPYCOB U (paroB | >KU3HENCATEILHOCTH BUPYCOB Kak MpeacTa-
BUTEJE HEKIETOYHON (OPMBI KU3HH.
8 Bnusiaue ¢akropoB BHemHel | [leiictBue (pakTopoB XMMHYECKOW NPHUPO- P

cpenbl HA MUKPOOPTaHU3MBI

nel. Hefitpodunsl, anuaodumsl, ankanopu-
JIBL.
[eiictBre GpakTopoB GU3NYECKON MPUPOADI.
Meszodumbl, TCUXpPOGMIBI, TEPMOUIIBI.
baporonepanTtHbie U mbe30PUIBHBIE OaKTeE-
pHH.




9 [luTaHre MUKPOOPTAaHU3MOB | ayKCOTPO(HBIE U MPOTOTPOGHBIE MHUKPOOP- T
Y 3aKOHOMEPHOCTH MUKpPOO- | raHU3MBI.  ABTOTPO(BI,  TeTepOTPOdHI.
HOTO POCTa. Asp0o0bI, aHA3POOBHI.
10 KyneTuBupoBanue mukpoop- | HarypasibHble, CHHTETUYECKHE U IOJYCHH- P
TaHU3MOB B JJaOOPATOPHBIX | TETUYECKHE Cpellbl Uil KyJIbTUBUPOBAHUS
YCIOBUSAX MUKPOOPTaHU3MOB.
DnexTuBHbIE cpeabl U auddepeHanbHo-
JMarHOCTUYECKUE CPeAbl ISl UACHTH(HKA-
1[I MUKPOOPTaHU3MOB.
11 [IpeBpamenue mukpoopra- | CruproBoe  OposkeHne. MOJIOYHOKHCITOE T
HU3MaMU 0€3a30THCThIX Be- | OpoxkeHue. [IponmmoHOBOKHCIIOE OpoXxKeHue.
IIECTB. Macnsnokucnoe OposkeHue. AIEeTOHOOYTH-
AHa’pobHOE pa3iioKeHne JI0BOE OpOKEHUE.
(O6porxeHue) 6€3a30TUCTHIX
BEIIIECTB.
12 AspoOHOE pa3IoKeHne OkucCIIeHHEe STUIIOBOTO CIIUPTA B YKCYCHYIO 13
kucnotry. OKHCIIeHHuEe YIJEeBOJOB [0 JIu-
MOHHOM KHUCHOTbl. OKHUCIIEHUE >XUPOB U
JKUPHBIX KUCIOT. PasznoskeHue uesmonasbl
(KJeTyaTKu), TeMMIEIUII0I03bI (ITOJIYKIeT-
YaTKW), JUTHUHA W TeKThHa. OKucieHue
YIJIE€BOJIOPOIOB.
13 Tpanchopmanus azorconep- | Mukpobuonorudeckas (ukcanus MOJIEKY- T
JKaIIUX BEILECTB JspHOTO a30Ta. AMMOHH(UKanus (THUE-
HUE, pacrajl a30THCTHIX OPraHHMYECKUX Be-
mectB). Hurpuduxanmsa. [enurpuduka-
sl
14 XeMOoTpOodHI. [IpeBpamenue coequnenuii pochopa, cepsl T
U JKeJIe3a.
15 Cunrte3 Mukpoopranu3mamu | [JyramMuHOBasi KUCIIOTa, JIU3WH, METHOHUH, T
Oenka 1 6nonoruyecku ak- | Tpuntodad. CuHTe3 (hepMEHTHBIX Mpenapa-
THUBHBIX BEIIECTB TOB.

16 Muxkpoopranu3Msl B Mpo- buorexHomornyeckoe MCHoOJb30BAHHE MUK- P
MBIIIJIEHHOCTH U CEIIbCKOM poopranu3mMoB. llomyyenue Ouonoruuecku
XO3SIICTBE. AKTUBHBIX BEIIECTB W MHUKPOOHOM MacChI.

Hcnonp3oBanue mpenaparoB  MHUKPOOHOTO
IIPOMCXOK/ICHUS B CEJIbCKOM XO35MCTBE.

17 CanunrapHo- MukpoOHoIorHs MUIIEBBIX MPOIYKTOB pac- T

MUKPOOHOJIOTHYECKHUE aCTIeK- | TUTEIBHOTO MPOUCX0XAeHUs. MUKpOOHOIIO-
ThI IPOU3BOJICTBA MMPOJYKTOB | TMUECKUE KPUTEPUH OE30IaCHOCTU ChIPbS,
MUTaHUS. MOJIYTIPOTYKTOB M TOTOBBIX M3JIEIHH
4.2 CTpyKTYypa TUCHHUILUIHHBI
OO01ast TpyA0€MKOCTh TUCIUIUIHHBI COCTaBisieT 3 3adeTHble enuHuIlbl (108 yacoB)
Bun pabotet TpynoemkocTs,
4acoB
Bcero
O0mas Tpy10eMKOCTh (B 3a4eTHBIX eANHULAX) 108
KonTakTHast padora (B yacax): 51
Jlexyuu (J1) 17
Ipaxmuueckue 3anamus (113)
Cemunapckue 3ansmus (C3)




Bun pabotsr TpymoemMKoCTb,
4acoB
Bcero
Jlabopamopuwvie pabomut (JIP) 34
CamocrosiTesbHasi padora (B yacax): 48
Kypcosoii npoekt (KII), kypcoBas pabora (KP)
Pacuetno-rpaduueckoe 3ananue (PI'3)
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepua- 48
Ja ¥ Matepuaia yueOHUKOB U y4eOHBIX TOCOOUH, MOATOTOBKA K J1a00-
PaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM, KOJUIOKBUYMaM, PyOeKHOMY
KOHTPOJIIO U T.1.).
IToaroroBka u cmaya 3adera 9
By MTOroBOro KOHTpoJIs (3a4eT, IK3aMeH) 3aueT
JIEKIIUN
TemaTn4yeckuii n1a- Jekuuii no Kypcy «MukpoOuo1orus»
Ne
i Tema Jluteparypa
Beenenne. OcHoBHblE 3ajaud. OTambl pPa3BUTUSA
1. | MuxpoGuonorum 1. T'yces M.B. MuxkpoOuonorusi: Yueo-
3HaueHHE MHUKPOOPTaHH3MOB B IpHpoAe M ku3mu | LAK AT CTYIL. Onoi. cnewnanbHOCTER
qeNOBeKA. — 3 4 By30B/M.B. I'yces, JLA. MuneeBa. - 4-¢
. . . 9] "
2. | Cucrematuka ¥ MOP(QOJIOTUS MHUKPOOPTaHU3MOB. H31., (f'T62p(503 M.46I:113H KHH HeHTp "Aka
Mopeonorust GaktepuanbHoil  Kierkd. Crpoenne | AoV T c.

GAKTePHATBHOM KICTKH, — 2 1, 2. Bopo6bseB A.B., beikoB A.C., [Tamkos
) = E.Il., PribakoBa A.M. MukpoOuosorus:
. nusiHAE (PaKTOPOB BHEIIHEH Cpeabl HA MUKPOOpra- Vaed ) 5 M

4eOHUK.- 2-€ u31., mepepad. u gom.-M.:
HU3MbIL. [luTaHMe MUKpPOOPTraHW3MOB M 3aKOHOMEp- . "o OOI;, 35 6p A
eAUIIMHA - c.
HOCTH MHUKpOOHOro pocta. KynbTuBHpOBaHHE MUK- 3 II<[ H ’ OIL. 3 TR
. Konemko O.H., 3aseszenoBa T.B.
POOPraHU3MOB B J1a0OPATOPHBIX YCIOBUSIX. — 2 4. M 5 ’
= UKpOOHOJIOTHSI ¢ OCHOBaMU BUPYCOJIO-
4. | Opranuzauys reHEeTUYECKOro ammapara OakTepuil u P Py
PETTHKAIHS XPOMOCOMBL. — 2 1 run: YueOHuk — Upkyrck: Usa-so Up-
— ; KyT. yH-Ta, 1999.- 452c.
5. | T'enetuka mukpoopranusmMoB. PekomOuHamus y 6ak- yr. YT,
. 4. Koporsie A.U., babuues C.A. Menu-
tepui. Tpanchopmanus. Tpancaykuusa. Konbrora-
s LUHCKass MUKPOOUOJIOTUS, UMMYHOJIOTUS
- A BUPYCOJOTHUS: y4eOHHUK I Men. By-
6. | IImazmuael. Murpupyromnyie reHeTUYECKUE DIIEMEH- 24 yi y
(MI') 30B / A.M. Koporsies, C.A. baOuueB. —
THI
CII6.: CnerJluTt, 2008. — 4-e u3a., uctp.
M3MEeHUYNBOCTH MUKPOOPTIaHU3MOB. ’ ’ P
7™M u gon. — 767 c.
. I/IKE)OOpFaHI/;?,MI)I B IPOMBILICHHOCTH U CENLCKOM | 5 Jreai BB, MukpoGuomorus: Yued.
2 )éOMHCTBe‘ —c % 5 nocobue/ B.B. Jlpicak.- Munck: BI'Y-
. aHUTaPHO-MHKPOOHOTIOTUIECKHE ACTIEKTBI TIPOU3- | 4o¢
BOZICTBA IIPOJIYKTOB NMUTaHUA. — 2 4.
4.3 JlabopaTropHbie padoThl
Ne HaumMeHoBaHME Ta0OPATOPHBIX PadOT Ko-50 ya-
JIP patop P COB
1 3 4
1 YcTpoiicTBO MUKPOOHOIOTHYECKOM TabopaTopuu U mpaBuiia paboThl B 5
HEW.
5 CocraBnenue cpel 1 KyJIbTUBUPOBAHNE MUKPOOPTraHU3MOB. MeTo/1bl )
CTEpUIIN3ALIIY.
3 | Meroasl MUKPOCKOITMYECKOT0 HCCIENOBAHUS MUKPOOPTraHU3MOB 2




Mopdosorusi 6aKkTepHaTbHBIX KIETOK

Mopdororust tnaHoOaKTepHii 1 MUKPOBOIOPOCIEH

Mopdosnorust rpudos. IIpuHIMIBI KITacCHbUKAINT U METOBI H3y4e-
HUS UX MOpdosioruu.

Mopdonorust 1 pUHIMIIBI K1accU(PUKAIIIN MPOCTEHIITNX

Mopdonorust BupycoB. [IpuHIMITEI K1accupUKAT U METOJIbI U3yde-
HUs MOP(OJIOTHH BUPYCOB.

O 0 [N]| & ||k

MGTOI[BI KOJIMYCCTBCHHOI'O YUCTa MUKPOOPTaHHU3MOB.

[S—
(e

Metoap! tuddepeHTMpPOBAHHON OKPACKH KIETOK OaKTEepHIA.

11 | AHanu3 MEUKpOQIIOPBI BO3/1yXa, BOJIBI M IIOYBHI.

12 [IpeBpamienue 6e3a30TUCTHIX OPTraHUYECKUX BEILECTB O] BIUSHUEM
MHUKPOOPraHU3MOB.

13 | MukpoOHonornyeckue nporecchl NpeBpameHus a30THCTHIX BEIIECTB.

14 | ®duTonaToreHHbIE MUKPOOPTaHU3MbI

15 | Ilone3Hble MUKPOOPTaHU3MBbI
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Okodusmnonorus 6akrepuii. Biusiaue GakTopoB cpenbl HA MUKPOOpPTa-

16
HU3MBI
17 MonexyssipHO-TeHETHIECKHE METO bl UACHTU(HUKAIIMTH MUKPOOPra- ’
HU3MOB
HTroro 34
4.4 llpakTHYecKHe 3aHATHS
4.5 KypcoBoii npoekT (KypcoBasi pad0Ta) He IpeaycMOTPEHbI
4.6 CamocTosiTeIbHOE H3YUYEHHE Pa3/1eJI0B AU CUMILIMHBI
No Kon-Bo
Bomnpocsl, BBIHOCMMbIE Ha CAMOCTOSITENIbHOE U3yUEHHE
paszgena 4acoB
1 2 3
1 Benenne. OCHOBHbBIE 3a/1a4i. DTanbl pa3BUTHSI MUKPOOHOIOTHH. 4
2 3HaueHUuEe MUKPOOPTaHU3MOB B IPUPOJIE U KU3HU YEJIOBEKA 6
3 Cuctematuka u Mop(oJIOTUss MUKPOOpPraHu3MoB. Mopdonorus Gakrepu- 10
anbHOM K1eTKU. CTpoeHne OaKTepUaIbHOM KIIETKH.
4 Mopdonoruueckasi XapakTepucTuka IrpuOoB, aKTHHOMMIIETOB U MPOCTEM- 10
mux. Ctpoenue, Gopmbl, XMMUYECKUN COCTAB BUPYCOB U (aros.
Bnusiaue ¢akTopoB BHEHIHEH cpeabl HA MUKpoopraHu3Mbl. [lutanue Muk-
5 POOPraHu3MOB U 3aKOHOMEPHOCTH MHKpoOHOro pocta. KynbTuBHpOBaHUE 10
MHUKPOOPTaHU3MOB B JIAOOPATOPHBIX YCIOBHSIX.
8 XeMOTpOdBhI. 2
9 CuHTe3 MUKpOOpraHu3MaMu Oeska U OMOJIOTMYECKH aKTUBHBIX BEIECTB. 6
HTroro 48

5. OneHoYHBIC MaTEePHAJIBI JJIsl TEKYLIEro U py0e:KHOr0 KOHTPOJIsI yCIIeBaeMOCTH U MPo-
MEKYTOYHOH aTTeCTAlUH.

KoneunbimMu pesynbTaTaMu OCBOSHUS MPOTPAMMBI JUCIUTIIUHBI SBISIOTCS CHOPMUPOBAHHBIC
KOTHUTUBHBIE JIECKPUIITOPBI «3HATH», «YMETH», «BIIAJIETh», PACIUCAHHbBIC 110 OTAEIbHBIM KOMIIETEH-
nusiM. DopMHupoBaHUE 3THX AECKPUNITOPOB MPOUCXOIUT B TEYEHUE BCErO CEMECTpA MO ATAlaM B pam-
Kax pa3IMYHOTrO BUJA 3aHATHI U CAMOCTOSTENILHOIN paOOTHI.

B xone u3ydyeHus IUCHUIUIMHBI MPEAYCMATPUBAIOTCS MEKYyuiuil, pyoOexscHvlii KOHmpoib u
HPOMEIHCYMOUHan ammecmayus.

5.1. Ouenounvie mamepuansl 014 mexKyuye2o KOHmpoaa. Llens mexkyujeco KOHmpoJis — OLIEHKa
pe3ynbTaToB paboThl B ceMecTpe W o0ecreueHrne CBOCBPEMEHHOW 0OpaTHOW CBSI3U, IUISI KOPPEKIHH




00y4YeHHsI, aKTUBHU3ALUU CAaMOCTOSATEIBbHON paboThl oOyuaromerocst. OOBEKTOM TEKYIIEr0 KOHTPOJIS
SIBJISIFOTCSI KOHKPETH3UPOBAHHBIC PE3YIIbTaThl 00yueHus (yueOHbIE TOCTUKEHUS) TIO TUCIUTUIMHE.

Texyuwyuii KOHmMpPOJIb YCIIEBAEMOCTH 00ECIICUYNBACT OLICHUBAHUE XOJa OCBOCHHMSI TUCIIUTUTHHBI
«buoxumus U MojeKyspHas OUOJIOTHS M BKJIIOYAET: OTBETHl HA TEOPETUYECKUE BOIMPOCHI HA MpakK-
TUYECKOM 3aHSATHH, PEUICHHE MPAKTUYECKHX 3aJad W BBIMOJHEHUE 33/1aHUil Ha MPAKTHUYECKOM 3aHs-
THUHU, CAMOCTOSTEIBHOE BBIOJIHEHUE UHANBUAYAIbHBIX JOMAIIHUX 3a/laHuil (Hampumep, pelieHue 3a-
Ja4) C OTYETOM (3aIIUTON) B YCTAHOBIICHHBIA CPOK, HAIlMCAaHHUE TOKIA0B, pedeparos, 3cce, TUCKYC-
CHUH.

OreHka KauecTBa MOATOTOBKM HAa OCHOBAHWMHU BBHIMIOJIHEHHBIX 3aJaHU BEAETCS IMperojaaBare-
jeM (¢ 00CyKIEHHEM Pe3yJIbTaTOB), OaJlJIbl HAUUCISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUS.

5.2 ®oHabI KOHTPOJIbHBIX PadoT.
OueHoYHbIe MAaTEPHAJIBI KOJLJIOKBHYMA (THIIOBbIE 32/1aHUA) (KOHTPOJIMpPYeMble KOMIEeTEeHINH
IIKC - 2.3):

Bonpocel Ha KOJIOKBHYM
1 peliTHHrOBasi KOHTPOJIbHASI TOYKA

Poitb MEKpOOPraHM3MOB B KPYTOBOPOTE BEIIIECTB.

Ctpoenue, popmMa, pazmep KIeTok OakTepuii. PasmMHOkeHHe U criopooOpazoBaHue.
[Tpu3Haku onpeneneHus ceMeicTBa, pojia U BuIa OaKTepui.

Bupyce! u 6akrepuodaru.

CtpoeHue u pa3sMHOXKEHHE MJIECHEBBIX TPHOOB.

Mopdooruueckue Mpu3HaKK U CHCTEMATHUKA JPOKIKEH.

Ou3n0N0rUsa MUKpOOpranu3mMoB. OOMEH BELIECTB.

XUMHUYECKUH COCTaB MUKPOOOB.

buonoruueckas CymHOCTb MPOILIECCOB MUTAHUS U ABIXaHUSI MUKPOOOB.

= 0 0 N0 kW=

0. I3MeHeHue BeecTB, NOCTYNAOUIMX B KIETKY U3 MUTATeIbHON cpelibl. SIBIeHue Typropa u
IU1a3MOJIN3A.

11. Canpocuts! 1 mapa3utsl. CUMOMO3 U METAOHO3.

12. CymHocTh a3p0o0HOr0 NUTaHUs (MIPUBEIUTE XUMUYECKHE CyMMapHbIE YpPaBHEHHUS).

13. CymHocTh aHa3pOOHOI0 MUTAHUS (IPUBEIUTE XUMUYECKUE CyMMapHbIe YPaBHEHU).

14. ®epMeHTHI U UX XapaKTepHbIE MPU3HAKU.

15. buoxumudeckne peakiuy, Katalu3upyemble GepMeHTaMU pa3HbIX Ipynn. BiusHue temme-
patypsl, pH cpezabl Ha aKTUBHOCTH (PEPMEHTOB.

16. BnusiHue (hakTOpoB BHEIIHEN Cpeibl Ha pa3BUTHE MUKPOOPraHu3MoB. OcMOuIIbI U Tajio-
¢butbl, ncuxpoduiibl, Me30(UIBI U TEPMOPHIIBI (XapaKTEPUCTUKA).

17. CymHOCTb U PaKTHYECKOE 3HaYEHNUE METOI0B 00pabOTKH: MacTepu3alusl U CTepUIIN3a-

IIUs1; CBET, PaIMOAKTUBHOE U3ITyYeHUE; YIbTPa3BYK; aHTUOMOTHKH U (PUTOHIIHIBL.

2 peliTHHIOBasi KOHTPOJIbHAsI TOYKA

1. Baxkneiimne 6MOXMMHUECKHUE MTPOLIECCHI, BBI3bIBAEMbIE MUKPOOPTraHU3MaMU, U UX MPOMBIIIEH-
HOE HUCIIOJIb30BaHUE.
2. PacpocTpaHeHnE MUKPOOPIaHU3MOB B IIPUPO/IE.

3. MI/IKpO6I/IOHOFI/I$I OCHOBHBIX ITPOJOBOJIBCTBCHHBIX U HEITPOAOBOJILCTBECHHBIX TOBAPOB.



4. KonnyectBeHHOE OIpeesieHne OakTepuil rpynisl coli mpu caHuTapHON OLIEHKE MUIIEBBIX MPO-
JTYKTOB U CAHUTAPHOT'O COCTOSTHUS TOPTOBBIX MPEANIPHITHH.

5. Konu-tutp 1 Konu-uHaeke. MeTonbl ux OnpeneieHus.

6. HarpaBneHHbIC M3MEHEHUS HACIIECTBEHHBIX CBOHCTB MUKPOOPTaHU3MOB.

7. OcobeHHOCTH U CBOMCTBA MATOT€HHBIX MUKPOOOB. MUKpPOOHBIE TOKCHHBI.

8. «udexnus». E€ MCTOUHUKY U TyTH pacpOCTpaHEHUs. Y CIIOBUS BOSHUKHOBEHUS U PA3BUTHUS
UHQEKITMOHHBIX 3a00JICBaHUH.

9. IlumeBsle 3a60s1€BaHus, ABISIONIMECS OOIMMHU [T )KHUBOTHBIX U YeJoBeKa. MIHKyOanoHHBII
nepuop Oosie3Hu. IMMyHHUTET.

10. baumnnonocurenbcTBO. POk BaKIIMH U CBIBOPOTOK B MPO(UITAKTHUKE U JIEYEHUN MH(EKIIHOH-
HBIX 3a00JI€BaHUM.

11. ToxcuxkonHdpekuu. OTINYUTENbHBIE TPU3HAKYA THILIEBBIX MH(OEKINI OT MUIIEBBIX OTPaBIIe-
HUI MUKPOOHOH mpupoabl. MHTOKCHKAINS cTadhHUIOKOKKOBOM M TPUOKOBOM MPUPOIBL.

12. borynusm.

13. XapakrepucTuka HanOoJIee YaCTO BCTPEUAOIINXCS MHUIIEBBIX WHPEKIHA. BO3MOXKHBIE HCTOY-
HUKU HHOUIUPOBAHMS TPOAYKTOB BO30YIUTEISIMH MTUIIEBBIX 3a00I€BaHUIA.

14. TIpodumnakTuyecKkue MEpOPUSITHS JIs IPEAYTIPEKACHUS MTUIICBBIX 3a00I€BaHU.

3 peﬁTHHFOBaﬂ KOHTPOJIbHAasI TOYKa

1. CymmapHOe ypaBHEHHE CIIUPTOBOro OpokeHus. Kakre MUKpOOpranus3msl €ro Bbi3biBatoT. Cu-
BYIIIHBIEC MacJa.

2. CymmapHOe ypaBHEHHE MOJIOYHOKHUCIOro OpoxkeHus. OTiandre HETUIMYHOTO MOJIOYHOKHUCIIOTO
OpOXeHUsS OT TUITHYHOTO.

3. CymmapHoe ypaBHEHHE ITPONMOHOBO-KUCIOT0 Opoxenus. Kakue MUKpOOpraHU3MBbI €ro BbI3bI-
BaroT?

4. CyMMapHO€ ypaBHEHHUE MacIIsiHO-KUCIIOro OpokeHus. Kakie MUKpOOpraHU3MBbl €ro BbI3bIBAOT?
5. YKCycHO-KHCT0€e OpOKEHHE U MUKPOOPTAaHU3MBI €T0 BBI3BIBAIOIIE.

6. JINMOHHO-KHCII0€ OpOKEHHE U MUKPOOPTaHU3MBbI €T0 BbI3BIBAIOLIHE.

7. CyImHOCTbh M XMMU3M IIpolecca pa3pyleHus >KUpoB MUKpoopranusmamu. Kakue u3 Mmukpoop-
raHU3MOB Han0oJiee aKTUBHO pa3pyLIatOT KUPbI?

8. [IpuBenute cxemy pacnaja Oenka 1moj BIUSHUEM MUKPOOOB B a3pOOHBIX U aHAYPOOHBIX YCIIO-
BUSIX.

9. laiiTe XxapakTepUCTUKY HanboJiee pacpoCTpaHEHHBIX THUJIOCTHBIX OaKTepHil.

10. ®akTopsl, OMpeEAIONe KOJTUISCTBEHHBIN  KAYeCTBEHHBIN COCTaB MUKPOQIOPHI BO3AyXa.
Cnioco0s! ne3nH(PEKINHI U OYUCTKH BO3/1yXa MOMEIIEHUH OT MHKPOOOB.

11. Mukpodopa noussl. KauecTBo NpoAyKTOB 3arpsi3HEHHBIX TOYBOM.

12. KonnyecTBeHHBIN 1 KaueCTBEHHBIN COCTaB MUKPO(IOPBI IPUPOIHBIX BOJ, (AKTOPHI €T0 OIpe-
JIETSIOIIHE.

13. CanuTapHO-TUTHEHUYECKUE TPEOOBAHNUS, IPEIBbABISEMbIE K TUTHEBOI BOJE U BOJIE, UCIIOJIB3Y-
€MOH B TTUIIEBOI MPOMBITINIEHHOCTH. CITOCOOBI OUMCTKH U 1e3UH(EKITUN TUTHEBON BOJIBI.

14. Ouuctka ctounsIx BoJ. [Iponiecc camoouncTku BojioeMoB. CaHUTapHO-TUTHEHUYECKHe Tpebo-

BaHUA, MPEABABIACMBIC K BO)IOCHa6)KeHI/IIO " KaHaJIM3alluu.
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15. Muxkpogiopa Tena 310poBoro yenoBeka. CoctaB MUKPOGIOphI pa3IUuYHbIX OPraHOB Teja de-
noBeka. [lognepkanue YUCTOTHI PYK U TEJIa YeIOBeKa B IPO(MITaKTUKE paciipoOCTpaHEHHST MUK O-
OpraHU3MOB-BO30yAUTENCH 32a00ICBaHHIA.
16. Mukpogaopa 1iog0B 1 OBOLICH.
17. Posnb MUKpOOOB TpH KBAIIEHUH (COJICHUH U MOYEHHUH) TUIOAO0B M OBOILCH.
18. O0cemeHeHne MUKPOOPIaHU3MOB ITIOBEPXHOCTH Msica. bakTeprockonn4eckoe UcciieJoBaHue
msica.
19. Mukpodnopa KomOacHBIX U3AETHH U (HPAaKTOPBHI €€ ONPEIESIISIOIINE.
20. Muxkpodmopa psIObI.
21. Mukpodnopa mosnoka. bakrepuriuanas ¢asza monoka. 3aboeBaHusl, paCIPOCTPAHSIIONTUECS
4yepe3 MOJIOKO.
22. CoctaB 3aKBaCOK JJIsl TPOCTOKBAIIH, Kedupa, anu10PpuInHa.
23. Ocrarounasi MEKpoQIiopa 0aHOYHBIX KOHCEPBOB.
24. T'enbMunTO3BI. [1yTH pacnpocTpaHeHus U MEpPbI TPO(QUITAKTUKY.
25. MuUKpOoOpraHu3Mbl ¥ KOPPO3Usl METAILIOB.
26. Muxpodiaopa K0KU U TKaHEH.
27. Muxkpodiopa qpeBecHHbl, OyMary.
28. CtpyKkTypa canuTtapHo# ciryx0b1 PO.

B Tedenne kypca mpoBoauTCs 3 KOJUTOKBUYMa (KaXKIbli KOJUIOKBUYM OIICHUBACTCS Ha § -
0ayuIoB).

Kpurepun ouenuBanmsi:

8 0a1I0B cTaBUTCH, €CJIM:

1. mOTHO PacKpBITO COAEpKAHNE MaTEepHaa;

2. Marepual U3JI0KEH TPAaMOTHO, B OMPEEICHHON JJOTUYECKON TOCIE0BATEIbHOCTHA, TOYHO UCTIONb-
3yeTcs TEPMUHOJIOTHUS;

3 moka3aHoO yMEHHE WILIIOCTPUPOBATh TEOPETHUECKUE MOJI0KEHHUSI KOHKPETHBIMU IPUMEpaMHu, pume-
HSTh UX B HOBOM CUTYallUU;

4. TPOAEMOHCTPUPOBAHO YCBOCHHME paHEe H3YUYEHHBIX COIMYTCTBYIOIIMX BOMPOCOB, C(OPMHUPOBAH-
HOCTb ¥ YCTOMYMBOCTh KOMIETEHIIUNA, YMEHUI 1 HABBIKOB;

5. OTBET MPO3BYUYAJ CAMOCTOSTENIbHO, 0€3 HAaBOSIINX BOIIPOCOB;

7 6a1J10B CTABHUTCSI, €CJIM:

1. B otBeTe JOMYHUICHBI OAHA — ABC HCTOYHOCTH IIPU OCBCIICHNHN BTOPOCTCIICHHLIX BOIIPOCOB, KOTOPLIC
HCIIPABJISIOTCS O 3aMEYAHMUIO.

6 0a/I;1I0B CTABUTCS, €CJIH:

1. B M3NIOKEHUU AOMYLIEHBI HEOOIbIINE TPOOEITbI, HE NCKA3UBIIINE COJEPKAaHUE OTBETA;

5 6any10B cTaBMTCSI, €CJIM:

OTBET YIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha «50.», HO IPU 9TOM UMEET OJIMH U3 HETOCTATKOB:
1. AONYIICHBI OJJUH — JIBA HEAO0YCTA IIPU OCBCIICHUHN OCHOBHOT'O COACPIKAHUA OTBETA, UCIIPABJICHHBIC
10 3aMEUYaHUI0 9K3aMEHATOPa;

2. JOMYIICHBI onm61<a 1501071 60.]'[66 JABYX HEAOYCTOB ITPHU OCBCIICHNUU BTOPOCTCIICHHBIX BOIIPOCOB, KOTO-
pBI€ JIETKO MCHPABIISIFOTCS M0 3aMEYaHUIO 9K3aMeHaTopa.

4 6aju1a CTABUTCS, €CJIM:

1. HEMOJIHO WJIM HEMOCHeA0BaTEIbHO PACKPHITO COACpKAHME MaTepHalia, HO MOKa3aHo 00Iee MOHU-
MaHHE BOIIpOCa U NPOJAECMOHCTPUPOBAHBI YMCHUA, JOCTATOUYHBIC JJIA )IaJIBHefIHIeFO YCBOCHUA MATCPH-
ana,

2. IMEJINUCH 3aTPYAHCHUA WJIW JOIMYHICHBI 0HII/I6KI/I B OIIPCACICHUA HOHHTI/II\/'I, HCIIOJIb30BAHHUU TCPMHU-
HOJIOTMH, UCIPABJICHHbBIE TIOCIIE HECKOJIBKUX HABOSLIUX BOIPOCOB;
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3. Ipy HETIOJTHOM 3HAHWUU TEOPETUYECKOTO MaTepHalia BBIABICHA HEIOCTATOYHAs C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, YMEHUN U HABBIKOB, CTYJIEHT HE MOXKET IPUMEHUTH TEOPHUIO

B HOBOM CUTYaIIUU.

3 0ays1a cTaBUTCSH, €CIIN:

1. HE pacKpBITO OCHOBHOE COJIEpKaHNEe y4eOHOTO MaTepuana;

1-2 6aj11a cTaBHTCS, €CJIH:

1. oOHapyXeHO HEe3HAHHE WJIM HETIOHUMaHUe OOJbIIeH WM HanOoiee BAKHON 4acTH y4eOHOTro mMarte-
puaia;

0 0a/IOB CTABHUTCS, €CJIH:

1. gomyiieHsl OMKUOKU B ONpEAENICHUU MOHSATUHN, NMPU HUCIONb30BAHUM TEPMHUHOJIOTHH, KOTOPBIE HE
UCIIPaBJIEHBI MOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB.

2. He copMUPOBAHbI KOMIIETEHIIUU, YMEHHS 1 HaBBIKU.

5.3. Bonipocsl BIHOCHMMBbIE Ha 3a4eT (KOHTpoJmpyemble komnerenunu IIKC — 2.3).

IIpuMepHBIii NepedyeHb BONPOCOB K 3a4eTy
[Tpeamer u 3a1a4u MUKPOOHOJIOTHH.

Tunel nuTanus MUKPOOPraHu3MOB B 3aBUCUMOCTH OT UICTOYHUKA SHCPTHUU U YTIICPOJa.
OCHOBHBIE 3TaNbl Pa3BUTHA MI/IKpO6I/IOJ'IOFI/II/I.

AW N~

Omnpenenenue MOHATHS «OMOTeXHOIOTH». CpaBHEHHE C )KUBOTHOBOJICTBOM U PACTCHHEBO/I-
CTBOM.

OO61mas xapakTepuCcTHKa MUKPOOPTaHU3MOB: O0IIIHME CBOICTBA, pa3Mephl U pacIpOCTPaHEHHUE.
Kakue Buibl OMOXUMUYECKOU EATEIBHOCTH UCIIONB3YIOTCA B OMOTEXHOJIOTUU?
CpaBHUTENbHBIE XaPAKTEPUCTUKU CTPOEHUE KIETOK MIPOKAPHUOTOB U DYKAPHOTOB.
[Ipeumy1iecTBa GMOTEXHOIOTUYECKUX MTPOLIECCOB B CPABHEHUU C XUMUKO-TEXHOJIOTUYECKUMHU.
ApxebakTepuu - TPETUil TUIT KJIETOUHOW OpraHu3allii MUKPOOPTaHU3MOB.

= 0 0o

0.B kakux oTpacisfix HAapOJHOIO XO3SHCTBAa HCIOJIb3YIOTCS OMOTEXHOJIOTHYECKUE poLiec-
chI?

11. Ipocteiimmue. Luronorus. Mopdonorus. Knaccuduxanus.

12. bnotexHOIOrn4ecKue NpOIyKThI A1 MEAULIMHBI.

13. MuxkpoBoaopociau. Mopdosorus u ruronorus. Knaccuduxanus.

14. BnoTeXHOIO0TUS ¥ MUILEBBIE TPOLYKTHI.

15. I'pubsl. Pacnpoctpanenue B npupojae. DKoJorudeckasi poib rpu6os. Moposnorus u 1urosio-
st rpuooB.

16. buorexHonornyeckue NpoIyKThl 1JIs ’KUBOTHOBOJCTBA.

17. Knaccuduxanus rpudos. [IpencraButenn 1 UX nNpakTHUECKUE 3HAYCHUE.

18. buorexHonornyeckue NpoayKThl AJI1 PACTEHUEBOCTBA.

19. dposxoxu. Mopdomnorust npoxokelt. Pasmuoxenue. Pacripoctpanenue B npupoje. Ilpencrasu-
TEJH U UX NIPAKTUYECKOE UCIIOJIb30BAHUE.

20. buorexHonorus AJis YHEPreTUKHU.

21. CtpoeHue KIETKH 3yKapHOTOB.

22. TunoBasi 6J10K-cxemMa OMOTEXHOJIOTMYECKUX POU3BO/ICTB.

23. CtpoeHue KIETKH IPOKApUOTOB.

24. brok-cxema OMOTEXHOJOTMUECKOW OUYUCTKH MTOYB OT HEPTIHBIX 3arpsI3HEHMS.

25. bakrepun. Mopdosorus, cnopoodpazoBanue U pazMHokeHHe. CriocoOb! IBUKEHUS.
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26. briok cxema nmpou3BoicTBa Onorasa.

27. bakrepun. CTpoeHHE KIETOYHOU CTEHKHU.

28. biok-cxema Ipou3BOACTBA CIUPTA.

29. I'paMNION0KHUTENBHBIE U TPAMOTPHUIIATEIbHBIC OaKTEPUH.

30. brnok-cxema Mpou3BoICTBA KOPMOBOT'O JIU3HUHA.

31. Knaccudukanus 6akrepuii. Takconomuueckue npu3Haku. [IpeacraBuTenu u ux npakTHUECKoe
UCIIOJIb30BaHUE.

32. biiok-cxema Ipon3BO/ICTBA )KUBON BAaKLIUHBI.

33. Bupycsl. Mopdonorus. Xummuueckoe cTpoeHue. Meronsl KylnbTUBHpOBaHUS. [IpakTrueckoe
3HauCHUE.

34. Biiok-cxema mpou3BOJICTBA AHTUOUOTHKA.

35. bakrepuodaru. Mopdonorusi. XuMU4YeCKOe CTPOCHUE.

36. biiok-cxema por3BOJICTBA MEKAPCKUX JPOACKEH.

37. BiusHue BHEIIHMX YCIOBHUH Ha POCT M pa3BUTHUE MUKPOOpPraHW3MOB. Biusuue dusmueckux
(dakTopoB.

38. brok-cxema mpou3BOICTBa BUHA.

39. BiusiHre XUMHYeCKuX (aKTOPOB BHEIIHEH CPEJIbl HA MUKPOOPTaHU3MEI.

40. ITponeccel bnokaranusa u ouorpanchopmanu. [loHaTrne 06 IMMOOUIIN30BaHHBIX (hePMEHTAX
U KJICTKaX.

41. Biusinue Ouonorndeckux (hakTOpoB BHEIIHEH Cpelbl HA MUKpOOpraHu3Mbl. KOHKypeHIHs |

Kooneparus (aHTaroHu3M, CMMOH03, METabro03).

42. Knaccudukaius TUTaTeIbHBIX CPE 10 COCTaBY U [0 Ha3HAYEHHUIO.

43. XuMHUYECKUM COCTaB KJIETOK MUKPOOPIaHU3MOB.

44. TIpoueccsl kaTaboau3Ma 1 aHa0oIM3Ma. DHEPreTHUECKU U KOHCTPYKTUBHBIA METa00IU3M.

45. I'eHeTn4eCKUil anmapar dyKapuoT.

46. duznonoruyeckue rpynmsl npokapuot. oToTpodsl, xeMoTpodsl. AykcoTpodbl, MTPOTOTPO-
(D38

47. I'eHeTn4ecKUil anmapar MpoKapuoT.

48. depMeHTHl MUKPOOPTaHU3MOB. XMMHUECKOE CTPOEHHUE U POJIb (DEPMEHTOB.

49. IToTpeOHOCTH MUKPOOPIaHU3MOB B ITUTATEIbHBIX BEIIECTBAX.

50. MeTaboa13M MUKPOOPTaHU3MOB. DHEPreTHYeCKUi 1 KOHCTPYKTUBHBIH OOMEH.

Kputepusimu o1ieHKH OTBETa CTYAEHTA HAa YCTHOM 3ayeTe JJIsl IPEeroAaBaTess BBICTYAlOT:

1. I[IpaBUIBHOCTH OTBETOB Ha BOIMPOCHI (BEPHOE, YETKOE U JOCTATOUHO ITyOOKOE M3JI0KEHHE
UJeH, TIOHSTHH, PaKTOB);

2. IlonHOTa ¥ TAKOHUYHOCTH OTBETA,

3. CremneHb UCTIOIB30BAaHUS Y IOHUMAaHUS HAYYHBIX HCTOUYHUKOB;

4. YMeHue CBA3bIBaTh TEOPUIO C IPAKTUKOM;

5. Jloruka u apryMeHTUPOBAHHOCTD U3JIOKEHUS MaTepHaa;

6. 'paMOTHOE KOMMEHTHPOBAHUE, IPUBEJICHUE IPUMEPOB, aHAJIOTUI;

7. KynbTypa peun.

OunenuBaHme CTyeHTa IPH HTOTOBOI aTTeCTallMu, B pouecce GOPMHUPOBAHUSI KOMIIETEH-
mui IIKC - 2.3

OneHka «3a4eT» CTABUTCS, €CJIN:
— OTBETHI OTJIIMYAIOTCS TITyOOKUM 3HaHHEM y4eOHOro Marepuala, CBUIETENbCTBYIOT O CIIOCO0-
HOCTH CaMOCTOSITEJIbHO HAXOJIUTh TPUUMHHO-CIIEACTBEHHBIE 3aBUCUMOCTH U CBA3b C MIPAKTHUKOMW; B OT-
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BETaxX MPOCIECKUBAIOTCS HOPMBI JTUTEPATYPHOU PEUH, HCIIONB3YIOTCS TEPMUHBI U TOHATHS Tpodeccu-
OHAJIBHOTO SA3bIKA;

Ouenka «He3a4er» CTABUTCH, €CJIM:
— OTBETHI CBUJICTEIILCTBYIOT O 3HAUUTEIILHOM HE3HAHUH YY4EOHOr0 MaTepuana, CTyJIeHT HE MOXKET 0e3
MOMOIIIY TIeJJarora HailTU B HEM MIPUYUHHO-CIICCTBEHHbIE CBSI3H, 1a€T HEBEPHbIE, coepkKaliue Qax-
TUYECKUE ONIMOKH OTBETHI HA BOMPOCHI; HAOIIOJAETCS HAPYIICHUE HOPM JIUTEPATYPHOU peyH, HE HC-
MOJIb3YIOTCS TEPMUHBI U MMOHATHS MPOPECCUOHATBHOTO S3bIKA.

6 OueHo4YHbIE CPeACTBA ISl TEKYIEr0 KOHTPOJISA YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTe-
cTanuu
MeToanka npoBeeHusi KOHTPOJbHbIX MEPONIPUATHIA
Lenb TaHHBIX METOIMYECKUX YKa3aHMH aKTHBHU3MPOBATH IMPOIECC YCBOEHUS y4yeOHOro mare-

puana no «Mukpobuosorun», BeIpaboTaTh YETKOCTh MU3JIOKEHUs 3HAHUH, YMEHHUE aKTyalu3UpOBaTh,
0000MINUTE, TPOBOAUTH CPABHEHHUS M YMO3AKITIOYCHHUS.
OcBoeHus yueOHOro Marepuasa OCyIleCTBISAETCS B TPEX HalpaBJICHUX:

ayJIUTOPHBIE 3aHSTHUS;

caMoCTOsTeNIbHas paboTa;

KOHTPOJIbHBIE paOOTHI, KOJUTIOKBUYMBI, 324€ThI, 9K3aMECHBI.
[Tnan camocTosiTeIbHON pabOTHI:

OIPEAEIUTh CYIIHOCTh BOIPOCA;

BBIJICJIUTh TJIaBHBIE MOJIOXKEHUS;

[IPOAHAIU3UPOBATH JIEKLIMOHHBIA KOHCIIEKT, OCHOBHYIO U JOIOJIHUTEIbHYIO JIUTEPATYpy 1O
JTAaHHOMY BOIIPOCY;

MPOAHATM3UPOBATh WILTIOCTPATHBHBIN YUeOHBII MaTepHall pUCYHKH, CXEMBI, TpaduKm;

00001INTh, U 3aKOHCIIEKTUPOBATh MOIy4YE€HHBIN MaTepua,

COCTaBUTH CJIOBAPh TEPMUHOB 110 TEME.
®dopma oTyeTHOCTH - oopMieHne pedepara.
PaGota Han pedepaTom.
Pedepat — kpaTkoe u3ioxkeHne B TUCbMEHHOU (opMe WK B (hopMe MyOIMYHOr0 JOKIIa1a COAEpKa-
HUS HAYYHBIX TPYJIOB, IEPUOINYECKON JTUTEPATYPHhI IO OIPEICTICHHON TeEME.
Llenp HamMCcaHUS — HAYYUTHCSI CAMOCTOATENIBHO OTOMPATh, aHATU3UPOBATh M 000OLIUTH MaTepHal,
BBISIBUTH OOIIME 3aKOHOMEPHOCTH OMOJIOTUYECKUX MPOLIECCOB.
Jnis HanucaHust pedepara HEOOXO0AUMO:

BbIOpaTh TEMY;

UCIIOJIB3YS CIIMCOK PEKOMEH1YEMOM JIUTEPATYPBI;

1no100paTh HEOOXOAUMbIE HCTOUHUKH (MOHOTpaduu, COOPHUKH, TEPUOTUKY);

COCTaBMTH IUIaH pedepara;

c/eNaTh JINTEPATypHbII 0030p MaTepraia U HanucaTb KOHCIIEKT;

IPOMJUTIOCTPUPOBATH PA0OTy cXeMaMu, TabauIaMu, rpaduxkamu;

cienaTh BBIBOJIbI, BRIPA3UB CBOE OTHOILIEHUE K U3yUYEHHOU Mpolieme;

odopmuts pedepar cornacuo Tpedoanusm 'OCTa;

YUUTBIBas 3aMEYaHUs MIPerojaBaTesis, BHECTH UCIIPaBIICHNUS;

NPEJCTaBUTh MPOPELICH3UPOBAHHYIO PadOTY K 3alllUTe U CIATh MPENOAABATEINIO.

Pa6ora ¢ nuTepaTypHbIMU HCTOUHUKAMH.

O3HaKOMUTBCS C UMEIOIIUMHUCS B OMOIHOTEKE CUCTEMAaTHUYECKUMHU, al(paBUTHBIMHU, IPEAMETHBI-
MU KaTaJoramH.

B mnepByro ouepenp H3yduMTh IE€JArOrMUECKY0, METOJUYECKYI0, HAy4HYI0, IEPUOAMUYECKYIO
JUTEpaTypy, COJEPKALIYI0 TEOPETUYECKUE OCHOBBI MPOOJIEMBbl. 3aTeM MO3HAKOMUTHCS C JIUTEpaTyp-
HBIMU HCTOYHUKAMH, PACKPBIBAIOLIMMHU O0JIee y3KUE U YaCTHBIE BOIIPOCHI.

JleranpHO npopadboTaTh MyOJUKALUU (€CIIM TAaKOBBIE €CTh) MpenojaBaTesiel kadenpsl MOCBs-
IICHHOU JaHHOU TeMeE.
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CoctaBuTh COOCTBEHHYIO OMOIHOTPaPUUECKYIO KAPTOTEKY.

Pabota npu moAroToBke K KOJUIOKBUYMY, 3a4€Ty, IK3aMEHY.

BHuMmarenbHO po4muTaTh BOIPOC.

CocTaBuTh IJIaH U IPU HEOOXOANMOCTH KOHCIIEKT BOIIPOCA.

BcrioMHUTE OCHOBHBIE TEPMUHBI, TIOHATHS, 3aKOHOMEPHOCTH M 3aKOHBI IO TEME.

HaiiTi cooTBEeTCTBYIOIINE HATJISAHBIE TTOCOOMS (TaOMMIBI, CXEMBbI, MUKPO- ¥ MaKpOIpenapaTsl U
T. I., UMEIOIIHECS B y4eOHOM KaOUHETE.

[ToaTBEpaAUTH OTBET CXEMATUYECKUMH PUCYHKAMH U IPUMEPAMH.

7 YyeoHo-MeTOANYECKOE 00ecreueHne JUCIUILINHEI
7.1 OcHOBHasi 1MTEpPaTypa

1. Bopo6seB A.B., beikoB A.C., ITamkos E.I1., PribakoBa A.M. Mukpobuosiorus: YueOHHK.- 2-¢ U3].,
nepepad. u gomn.-M.: "Menununa", 2003. - 336 c.

2. I'yces M.B. MukpoOuosiorust: Y4eOHUK IS CTy/. OMOJ. cnenuanbHocteld By30B/M.B. 'yces, JLLA.
Muneesa. - 4-e usf., crep. - M.: U3n-kuii uentp "Axanemus", 2003. - 464 c.

3. KopotsieB A.U., babuues C.A. MeauuuHckas MUKpOOHOJIOTHS, UMMYHOJIOTUSI U BUPYCOJIOT U
yueOHUK uid MeauIMHCKUX By30B. M31-Bo CrnenJlut. 2010. 772 c. ObC «Kuura®onmy»

4. JIvicak B.B. Mukpoouonorus: Yueb. mocooue/ B.B. JIsicak.- Munck: BI'Y, 2007. -426 c.

5. MukpoOuonorus, BUPYCOJIOTUS U MUMMYHOJIOTHS: Y4€OHUK ISl CTYJACHTOB MEAMIIMHCKUX BY3O0B.
[Tpaktuueckas meaumuna. 2010. 576 c. 9bC «Kuuradoua»

6. Mynpeuosa-Bucc K.A, llentoxuna B.II. Mukpobuomnorusi, canutapusi: Y4eOHUK ISl CTYIEHTOB
BVY3o0B. - 4 uza. uchp. u nomn.- M.: U3a-so ®opym.-2008, 400 c.

7. CoBpemeHHas nuieBas MUkpoouosorus: Yue6. mocooue/ Jx. M. Jlxeit, M. JIx. Jleccuep, J.A.
lNonmbnen. U3narenscTBo: bunom. —2011. — 888 c.

7.2 JlonoiHUTEIbHAS JIUTEPaTypa
bexep M.E. Beenenue B 6uotexnoznoruto. IlepeBon ¢ narsiuckoro (pura), 1978.- 231 c.
Hukutun I'.A. buoxumundeckue 0CHOBbI MUKPOOMOJIOTHYECKUX ITPOU3BOJICTB: Yuel. mocodue. - 2-e
u3 . nepepad. u gomn. - K.: Buma mk., 1992. - 319 c.
Herpycos A.U., Eroposa M.A., 3axapuyk JI.M. [IpakTukym no mukpoOuonoruu. M.: M3 narensckuit
HeHTp «Akagemus», 2005. — 608 c.
[TpouzBoacTBo 6enka Ha Bomopose./T.I. Bonosa, FO.H. Oxnagaukos, ®@.5. Cunpko u np. - HoBocu-
6upck: Hayka, 1981. - 150 c.
Craxees U.B., Komomuen 2.1., 3nop H.A. buotexHonorus MaJoTOHa)KHOTO TPOU3BOACTBA MUK-
poGHoro nporenHa. - MH.: HaByka i ToxHika, 1991. - 264 c.

7.3 UnTepHeT-pecypcebl

1. http://www.bionet.nsc.ru/ UucTuTyT 1tutonoruu u renetuku Cubupckoro oraenenus PAH

2. http://www.ncbi.nlm.nih.gov/pubmed/ baza nanneix Pubmed crareii B Ononoruueckux xypHa-
JTax

3. http://www.usda.gov/wps/portal/usda/usdahome ba3a 6uonoruueckux naHHbIx Jlemapramenra
c.x. CHIA

http://molbiol.ru O630p NCBI c¢ caiita molbiol

DnekTpoHHas oubnmoreka pakynprera mouBoBeaeHus MI'Y - http:// www.pochva.com/
OnexTpoHHas bubnmoreka - http://nehudlit.ru/

OnekToHHasi OubnnoTteka - http://ihtik.lib.ru/

Nons

7.4 MeToau4yeckue yKa3aHus K JIa0OpPaATOPHBIM 3aHATHAM
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http://www.bionet.nsc.ru/
http://www.plantgen.com/ru/resursy/42-akademsicheskie-resursy/4-institut-czitologii-i-genetiki-sibirskogo-otdeleniya-ran.html
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.usda.gov/wps/portal/usda/usdahome
http://molbiol.ru/
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/51-obzor-ncbi-s-sajta-molbiol.html
http://www.plantgen.com/ru/resursy/47-nauchnye-konferenczii-po-problemam-genetiki-molekul/44-biotexnologiya-sostoyanie-i-perspektivy.html
http://www.pochva.com/
http://nehudlit.ru/
../../../AppData/Local/Рабочие%20программы%202018-2019/ИТФ/2015/Рабочие%20программы%20СТАР/Рабочие%20программы/ИТФ%20программы%20микробиология/Электонная
http://ihtik.lib.ru/

Bbpanuesuy, JI. I'. MukpoOuonorus: [Ipaktuxym / JI. I'. Bpanuesuy, JI. H. JIsicenko, B. B. OBog, A.
B. I'yOnuk. - K: Buma mkoma, 1987. — 200 c.
Cmocapenko, T. I1. JIabopaTOopHBIi TPAKTHKYM IO MUKPOOUOJIOTUHU MUIIEBBIX mpou3Boacts / T. I1.
Cmtocapenko. — M.: Jlerkas u nuiieBasi IpOMBIIUIEHHOCTh, 1984, — 208 c.

Carocapenko, T. II. OCHOBBI MHUKpPOOHMOJIOTUU THUTHEHBI M CAaHUTAPUM MHBOBAPEHHOTO M O€3aJKO-
roaeHOro TipousBojactea / T. I1. Cirocapenko, JI. P. Pemernsik. — M.: Arponpomusaar, 1989. — 184

C

-175 c.

Tenmnep E.3., llunpaukoBa B.K., [TepeBep3esa I'.U. [Ipaktukym no mukpoOuonoruu. 4-e¢ uza., 1993.

7.5 MeToau4yeckue yKazaHusl K NPAKTUYECKUM 3aHATHSIM.

7.6 MeTonnueckne yKazaHusi K KypcoOBOMY NPOEeKTHPOBAHUIO U IPYTHM BHJAAaM CaMOCTO-
SITeJIbHOI padoThI.
7.7 IlporpamMHoe oOecriedyeHHE COBPEeMEHHbIX HMH(OPMANUOHHO-KOMMYHUKANMOHHBIX
TEeXHOJIOT Uil
8 MartepunajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIHHBI

Hettich, I'epmanus

®upma-
Ne HU3TOTOBUTE]Ib,
HanmeHnoBanue e1uHUIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
/11 Crpana-
MIPOU3BOIUTEID
Llentpudyra MIKRO 20 LleatpudyrupoBanue, mpoOOATOTOBKA 00pa3-

IIOB ¥ CTaHAAPTHBIX JTJAOOPATOPHBIX MPUITIOKE-
HUU

Munu 1eHTpud yra/BopTeKc

Hentpudyruposanue na 2400 06/muH, ¢

2 |Combi-spin Hettich, I'epmanusi| KpbImKoil mpoOoaroToBKa 00pas3IoB U CTaH-
JAPTHBIX 1a00paTOPHBIX TPUIIOKEHUHN
[{udposoit TepmocTat TUIa [Tognepxanue MOCTOSHHON TeMIiepaTypsl (25-
3 BIOSAN, JlaTtBus 0
«Dry Block» 120 "C), ¢ anmtomuHMEBbIM O6510KOM A-103
PoTOpHBII TOMOT€HU3ATOP C .
p p Heidolph, I'epma- I'omorenunzanus, 5000-26000 06/mMuH.
4 b poBHIM AUCIIIIEEM
HUSA B xommuiekTe ¢ gepxkaTeneM U 3aKUMOM.
Crusher M
OTcachIBaTeNb MEICIIMH-
5 . Aiett Poccus OtcacpiBaHue
CKUIA
[TLIP-0okc bakrepuiuaHbINi IPOTOYHBIN PELUPKYIATOP,
6 Poccis obecreunBarouil TOCTOSHHOE 00€33apaKuBa-
HUE BHYTpH Ookca ¢ Y D-perupKyasTopoM,
TalitMepOM, H/CTajlb, YAAPOIPOYHOE CTEKIIO
Cucrema nns I1LP B peans- AMII$uKalus B pealbHOM BpEMEHH, NpeIHa-
HOM BpeMeHH 1Q5 . 3HaYeHblas ISl aBTOMATUYECKOU 1€TEKIIUU
7 p Q BioRad, CIIIA ! ACTEKIL
MPOJIYKTOB aMIUTU(HUKAIIUU B PEKUME peabHO-
r'0 BpeMEHH HENOCPEICTBEHHO B MPOOHPKE
Hcrounnk 6ecriepeOoiHOTO
8 APC, Poccus Obecneuenue 6ecriepe0OMHOTO MUTaHUS
nutanust UPS 3000 VA ’ P ’
AHaJINTUYECKAs] CUCTEMA UVP Amnanu3 renei, 6J10TOB, OKpaIIeHHbIX (DIIyopuc-
9 |buo/lok-Ut M-26X ClII A’ LETHBIMU ¥ BUJIUMBIMU KPACUTENISIMU, 11€YATh,
apXMBHUPOBAHHE COCTABIIEHUE OTYETOB
JIs1 OTIpEeJIeTICHUSI KOHLIEHTPAllMU U KauecTBa
CnektpodoTomeTp A p P .
10 I'epmanus HK, koHuenTpanuio 6enka, CieKTpabHbII
BIOWAVE
nuanasoH- 190-1100
11 [BeprukanbHas staeiika 1ist | BioRad, CIIIA | AHanu3 KOPOTKHX (PParMeHTOB HyKIEMHOBBIX
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piekTopodopesa
PROTEAN II xi,

KHUCJIOT ¥ OEJIKOB METOJIOM 3JIeKTOopodopesa B
MOJIMAKPUIIAMHUJIHOM TI'CJIC

12

Suelika 1Jisi TOPU3OHTAIIb-
HOTO 31eKTpodhopesa Mini-
Sub Cell GT,

BioRad, CIITA

Ananu3 GpparMeHTOB HYKJICHHOBBIX KHCIIOT
OEIIKOB METOJIOM 3JIEKTOpOdope3a B arapo3HoOM
reje ¢ YP-nmpo3payHOil MOJIONKKOM

HuskoreMiiepaTypHbIil Bep-

XpaHeHue 00pa3LoB IPU HU3KUX TEMIIEPATY-

13 o Sanyo, Anonus
TUKAJTBHBIA MOPO3UIHLHUK pax, (-86)

14 Becbl aHaTUTUYECKHE, Precisa, [IIBeiinia- | B3semmBanue o6pasios, 220 r , TounocTs 0, 1

pust MT

15 Bechl TexamuecKue, Ohausci(_zlczlt Pro, B3emmBanue oopasmos, 2000 /0,1 r

[enTpudyra 320R, ¢ oxma- LenTpudyrupoanue, mpoOOIroToBKa 00pas-
UNIVERSAL,
16 pxaeHuem, ¢ MpUHAICHKHO- CIIIA [IOB M CTaHJAPTHBIX JIA0OPATOPHBIX MPUIIOKE-

CTIMU

HUU

17

IABTOMaTHYECKUI aHAJIN3a-
rop s Beiaenenus JJHK u

iPrep Purification
Instrument, Smo-

Hnsa Beigenenus JIHK, PHK, 6enkos.

PHK HUSA
13 Cuctrema ounctku Boabl Di-| Millipore, ®pan- | [Ipenna3sHadyeHa s OYMCTKH M ICHOHU3AIMHI
rect-Q 3 U BOJIBI
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®OHJIOBBIE JIEKIITUU

Tema MopdoJsioro—cucreMaTHyecKasi XapaKTepucTHKAa MUKPOOPTraHU3MOB
Inan:

Mopdgonozus mukpoopeanusmos.
Dazu

Muxcobaxmepuu
Muxobaxmepuu

Puxkemcuu

Ilpocmetiwue

Axmunomuyemaoi

Tpube

o NN N~

Mopdghonozua mukpoopzanuszmos.

K Mukpoopranu3maM OTHOCSTCS OaKTEpUH, MPOCTEHIINE, MUKPOCKOITNYECKHE BOAOPOCIU U TPH-
Obl, aAKTHHOMHIIETHI, MUKCOOAKTEPHH, MUKOOAKTEPUH, pUKKETCUH. BONbITyI0 YacTh MUKPOOPTaHU3MOB
B IIPUPOJIE COCTABIISIOT OaKTepUH, MOP(OIIOr s KOTOPBIX Ype3BblYaiiHO pazHooOpasHa. CymiecTByer 3
OCHOBHBIX (DOPMBI OaKTEPHii: MIAPOBHUIHBIC, TAJIOYKOBUTHBIC H N3BUTHIE.

I. Ilaposuonvie 6akmepuu- xoxku (Coccus - 1map) B 3aBUCUMOCTU OT HAIIPaBJICHUSI IIIOCKO-
CTH JIeJICHUS! KJIETKH M XapaKTepa B3aUMHOTO PACHOJIOXKEHHS KIIETOK JIEIATCS Ha CIEAYIONINE poja:
MOHOKOKKH, TUIJIOKOKKH, CTPEITOKOKKHU, TETPAKOKKH, CApPLUHBI U CTAQUIAKOKKH.

Momno- vnn mukpoxokku (Micrococcus). X KIETKH JeNATCs B OJHON IJIOCKOCTH M Cpa3y Mo-
clie ieseHus: 000COOISAI0TCS, Pacnoarasich OAMHOYHO.

Junnokoxku (Diplococcus) o0pa3yroTcst Ipu J€ICHUH KIETOK B OJHOW IIOCKOCTH M Pacroiia-
raroTcs MOMapHo.

Cmpenmoxokku (Streptococcus) 00pa3yroTcsl PH JACJICHUH KJIETOK B OJHOM TJIOCKOCTH, KIIET-
KU COEJMHEHBI B IIETIOYKH.

Tempaxoxku (Tetracoccus) BOSHHKAIOT NPU JICJICHWU KJIETOK B JBYX B3aMMHO IEPIICHAMKY-
JSIPHBIX MJIOCKOCTSIX, KJIIETKH 00pa3yroT IpyMIIbl 10 4 0COOH.

Capyunw (Sarcina) GopMUPYIOTCS TPU JEICHUU KJIETOK B TPEX B3aMMHO MEPIEHIUKYISIPHBIX
IUIOCKOCTSIX, TIPU 3TOM 00pa3yroTCs MakeThl u3 §- 16 u Gojee KIETOK.

Cmagunokoxkku (Staphylococcus) mpencTaBieHbl CKOIUICHUSAMH KJIETOK, HAaIIOMUHAIOIIMMHU
BUHOTPAJHbIE TPO3/ibs. JleneHne KIeTOK UAET B HECKOIbKUX MiockocTsax. [llapoBuiHblie GakTepuu He
UMEIOT JKTYTUKOB, HE MOJBUXKHBI U criop He oOpa3yroT. Mckimtouenue cocrasnsier Mouesasa capyuna
(Sarcina ureae).

1I. Ilanoukoeuonsvie 6akmepuu. IT0 camass MHOTOYHUCIIEHHAs U pa3HOOOpa3Hasl TpyIia
6axtepuil. [lamoukoBuaHbBIE OAKTEPUH PA3TUYAIOTCS 10 BETUUMHE KIIETOK, UX PACIOJIO0KEHUIO, 0Yep-
TAHUIO KOHIIOB KJIETKH, TIO0 HAJMYWIO WM OTCYTCTBHIO KXTYTUKOB. BONBIIMHCTBO MagOYKOBHIHBIX
MHUKPOOPIraHu3MOB — (pOpMbI HecrtopooOpa3yrolue, OHU NOJy4YuiIn Ha3BaHue Oaktepuil (pox Bacte-
rium). HexoTopeie nmajgouykoBuaHBIC OaKTEPUH CIOCOOHBI TPU HEOIATONPHUATHBIX YCIOBHIX (HOPMHUPO-
BaTh CIOPBI, X NMPHUHATO Ha3biBaTh Oanmsuiamu (pox Bacillus). CriopooOpazoBanue y 6aktepuii siBiis-
eTCsl TIPUCTIOCOOJICHHEM K HEOJIaronpHUATHBIM BHEIIHUM YCIIOBHSIM, a HE CPEJICTBOM Pa3MHOXKEHHIO.
Bakrepun u GanuiuIbl pacroyiaraloTcsi OAMHOYHO, TONAPHO WM COEAMHSIOTCS B nenodyku. Cpenu na-
JIOYKOBHHBIX OaKTepHil BCTpEUYarOTCs Kak canpoUTHI, TaK ¥ MaTOTCHHBIE (POPMEI.

IIl.  H3eumvie 6akmepuu. B 3aBUCUMOCTH OT (HOPMBI KJIETKU U KOJTUYECTBA BUTKOB, U3BH-
ThIe OAKTEPHUH JETAT Ha: BUOPHOHBI, CIIUPHILIBI U CITHPOXETHI.

Buépuonwu (pox Vibrio) npeacraBieHbl KOPOTKUMH U30THYTHIMU MaJOYKaMH B BUJE 3aISTOM.
Kietkn BUOpHOHOB M30THYTHI Ha ¥4 0060poTa.

Cnupunnw (pox Spirillum). Kietkn ux u3oraytsl Ha 2-3 060poTa 1 UMEIOT (popMy JTaTHHCKON
OyKBHI S.
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Cnupoxemut (nopsinok Spirochaetales) mpencraBieHbl 04eHb TOHKUMU, ITMHHBIMU CIUPATBHO-
U3BUTBHIMU KJeTKaMu. CIUPOXETHI - OJHOKJIETOUHbIe OakTepuu. VX Te€I0 COCTOUT U3 OCEBOM HUTH, BO-
KpPYT' KOTOPO# CIIMpaibHO 3aBUTA LIUTOILIA3Ma, U MOKPHITO TOHKOH IIUTOIIa3MaTHYECKOH MEeMOpaHoH,
KJIETOYHAsl CTEHKA OTCYTCTBYET. Pa3MHOXKaIOTCs IIONIEPEYHBIM JIEJIEHUEM, CIIOp He 00pa3yloT. Y HEKo-
TOPBIX BUJIOB Ha KOHIIE TeJIa CIIUPOXETHI PACIONaraeTcsl MMy4oK KIryTUKoB. OTienbHbIe BUIBI O0JIe3He-
TBOPHBI JJIs YeJIOBEeKa U JKUBOTHBIX (BO30yauTenu cuduimca - u jentocnuposa). [lo crpoenuro cnu-
POXETHI 3aHUMAIOT IIPOMEKYTOUHOE MOJI0KEHUE MEXAY OAKTEPUAMHU U IPOCTEHIINMHU.

Cmpoenue dOakmepuaivbHoil KlemKu

[To coBpeMEHHBIM Hay4HBIM JaHHBIM OaKTEepHaJIbHAas KJIETKAa COCTOMT U3 TeX ke Mopdooruye-
CKUX M aHATOMUYECKHUX KOMIIOHEHTOB, YTO M KJIETKM >KUBOTHBIX M PAaCTCHUI: OHAa UMEET 000JIOUKY,
LUTOIIa3MYy, SIAEPHBIN anmnapaT U LIUTOIIA3MATUYECKUE BKIOUECHHUS.

Obon10uKa KIETKU TOHKAs!, IPUAACT €l oNpesieNeHHy0 GopMy, PeryaupyeT 0OMeH BEIEeCTB, 3a-
MIMIIAET KJIETKY OT BO3JCHCTBUS BHEIIHEH cpeabl. O00I04YKa COCTOUT U3 3 CIIOEB: CIM3HCTOTO CIIOS,
KJIETOYHOM CTEHKH U LIUTOIIa3MaTHUECKOW MEMOpPAHBI.

Cnusucmulii CIOW — Kamcyja 3allMIIacT KICTKYy OT HEeOJIarompUsTHBIX BO3JCHCTBHI BHEIIHEH
Cpeapbl.

Knemounas cmenka — ogHOCIIOWHOE 00pa3oBaHue, 0oJiee TNIOTHOE, YeM COICPKUMOe OaKTepH-
aJbHOM KJIETKHU.

Llumonnasmamuueckas membpana — TOHKasl Onectsuias MJIEHKa, IVIOTHO MPUJIETaolas K BHYT-
pEHHEH MOBEPXHOCTH KJIETOYHOM CTEHKH.

MemOpaHa 3aIIuIIaeT HUTOIIa3My U SBJISIETCS MECTOM MHTEHCHBHOHN (DM3HOIOTMYECKON aKTHB-
HOCTH, 00J1a/1as1 ©30UpaTeNbHOM MPOHUIIAEMOCTBIO.

Lumonnazma — nipo3paynasi, Bsi3Kasi, OTHOpOAHAs KoJlouHas cMech. [lo xumuueckoMy cocra-
BY OHa Mpe/CTaBIseT COOON CIOXKHYIO CMECh BO/bI, O€JIKOB, HYKJICMHOBBIX KUCIIOT, YIJI€BOAOB, JIUIH-
JIOB U JIp. OPTaHUYECKUX COEAMHEHUN.

XUMHUECKUI COCTaB LIMTOIJIa3Mbl OecIIpepblBHO OOHOBISETCS, T.K. B HEH OCyILecTBIIsAeTCs 00-
MeH BeniecTB. C BO3pacTOM B IIUTOILIa3Me KJIETOK IOSIBJISIOTCS pa3jInyHblEe BKIIIOUEHUS (IpaHyIiesa,
BAJIIOTHH, TJIMKOT€H, KallJlk KHpa), KOTOPbIE ABJISIOTCS MCTOYHUKOM MOTEHLUAIBHON SHEprUuu U pac-
XOJIyIOTCSI TP TOJIOAAHUU KIIETKH.

Hoepnoe seuiecmeo. Y 0aktepuil sepHOE BELIECTBO MPEACTABICHO 1€30K-CUPUOOHYKIEMHOBOM
kucioroit (JIHK) u 6enkom, nony4uBIIMM Ha3BaHWE HYKJIEOTHJIOM, OH HE UMEET TUIHYHOTO 0(OpM-
JIEHHOTO $JIpa, OTTPaHMYEHHOro MeMOpaHoi oT nuTomiasmMbel. OHO He OKpyKeHO MeMOpaHo#. Snep-
Helii anmapat ({HK) paccmarpuBaeTcst kak XxpomMocoma U MpEACTaBiIsIeT cO00W HUThb, 3aMKHYTYIO B
kousbo. JIHK siBsieTcst HOcuTeneM HaclieCTBEHHBIX CBOMCTB KJIETKU U KOHTPOJIMPYET CUHTE3 OeTKOB
U (aKkTOpoOM Mepeaadn ITUX CBOMCTB.

Dazu

@aru (rpeu. Phagein — noxupats) — BUpychl, opaxaromue 0akrepuaibhbie kiaeTku. B 1917 r B
[TacrepoBckom uHCTUTYTE Jl. Dpeiuib yCTaHOBMII sIBJIEHUE JU3UcCa OakTepuil. ATeHT, pacTBOPSIOIINN
OakTepuit, ObUT UM Ha3BaH OaKTEpHOPaAroM- «oKUpaTeIeM OaKTepuii», a mpolecc Ju3uca (pacTBope-
HUs) OaKTepualbHBIX KJIETOK - siBleHueM Oakrepuodaruu. Kpome Oakrepuii dharum oOHapyX eHbI U Yy
aKTHHOMMUIIETOB. Besne, rie pasMHokaroTcs 6akTepuy U aKTHHOMUIEThI, 0OHAPYKUBAIOT U apa3UTH-
PYIOIIMX B HUX (paros.

BonbummHcTBO (paroB nMeer cBoeoOpa3zHyr0 GOpMYy U COCTOUT U3 KPYIJION TOJOBKH U JJIUHHOTO
orpoctka. I'omoBka cocrout uz JJHK u OenkoBoit o6omouku. OTpocTok (hara uMeeT BHYTPHU KaHal,
MOKPBITBIA CHapyXH UYeXJIOM, O0JIaJalolIiM CIOCOOHOCThIO COKpamiarbes. Ha koHue orpoctka Oa-
3aJbHasl IUTACTHUHKA ¢ 3yOLaMH M HUTSAMH, KOTOpBIE CIyXat I aacopOiuu ¢ara Ha GakTepualbHOM
kneTku. [Tonobno apyrum Bupycam, aru He MOABUKHBL. B pesynbrare ciydaiflHbIX CTOJTKHOBEHUHN UX
C KJIeTKaMH (aru MpUKPEIrUIsitoTes (aacopOupyroTCcsl) K MOBEPXHOCTH MOCIETHUX M 4Yepe3 OTPOCTOK
BBOJIAT B KiIeTKy cBoro JIHK.

PaznuyaroT HECKOIBKO MOCIE0BATENbHBIX CTAHA Pa3MHOKEHUS (aros:

1.Ancopbums (pukcammsi) para mOBEPXHOCTHIO BOCIPUUMYUBOM MUKPOOHOM KIIETKH.

2.IIponuknoBenue coaepxxkumoro ¢ara (JJHK mwin PHK) B kneTky.
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3.JIaTeHTHBII epro, KOTa B KJIIETKE UJET MHTCHCUBHOE 00pa30BaHUE HOBBIX (JaroBBIX YACTHII,
KOJIMYECTBO KOTOPBIX MOXKET JOCTUTATh COTHH U JTA)KE THICSYH CTUHUIL.

4.JIu3uc KIETOYHOW CTEHKH OAKTepUU O] AekicTBHEeM (haroBOTO JIM30IMMa U 3aTEM BBIXOJ (a-
TOBBIX YACTHI] HAPYKY.

Kpome BUpYIEHTHBIX (aroB, BBI3BIBAIONIMX JIM3UC KJIETOK, OAKTEPHH MOTYT 3apakaThCs HEIO-
CTaTOYHO aKTHMBHBIMHU (paraMu, KOTOPbIC HE Pa3MHOXKAFOTCS B HUX W HE BBI3BIBAIOT Ju3uca. Takue (da-
TY Ha3BIBAIOTCS Mpodaramu.

daru mMUPOKO pacipoCTpaHeHbl B Mpupojie. HekoTopbie HCMOB3YIOTCS B MEUIIMHE U BETCPUHAPHH,
Jutst ipoprakTHKK MH(EKITMOHHBIX 3200JIeBaHU (TM3eHTepHsL, TapaTud, xoiepa u Jp.).

Muxkcooakmepuu.

Oco0yro Tpymiy MHUKPOOPTaHU3MOB COCTaBISIOT MHUKCOOAKTEpUHU, WM CIH3UCTBIE OaKTepUU
(rpeu. Myxo - ciu3b).

B omimume OT TUNMMYHBIX OaKTEpUil MHKCOOAKTEPUHM HMMEIOT TOHKYIO JIACTUYHYIO 000JI0UKY,
MHOTHME MUKCOOAKTEpUU B OTIMYME OT TUIUYHBIX OakTepuil uMeroT odopmieHHoe a1po. KryTukoB
MHUKCOOAKTEpUHU HE UMEIOT. [IBIKEHUE UX OCYIIECTBISIETCS 3 CUET aKTHBHOTO CTUOAHUS TeJa 10 CIIH-
34, BBIIENISIEMON KJIeTKaMH. Pa3MHOXKAIOTCSI MUKCOOAKTEpUHU JIEJICHHEM KJIETKU IyTeM 00pa3oBaHHUS
nepeTspkk. [1o Mepe crapeHus KJIETKM MUKCOOAKTEepHH YKOPAuyUBAIOTCS, MPHUHUMAIOT OKPYTIIYIO
dbopMy, mepexoass B MUKPOLUCTHI. MHUKPOIUCTHI MOKPHIBAIOTCS OOIIEH CIM3UCTON 000JI0UYKOH, mpe-
Bpamasich B HUCTHl. CKOIMJICHHE IICT 00pa3yeT IiogoBoe Teio. [171010BbIe Tela UMEIOT NPHYIYUIMBYIO
dopmy: sitneBunnyio (Mycsococcus), rpubosunnyio (Milittangium), npesounnyio (Chondromyces).
K 00pa3oBaHuIO MIOMOBBIX TEJl CIIOCOOHBI MHOTHE MUKcOoOakTepuu. OTHAKO HEKOTOphIe UX HE 00pa-
3y1oT. [locne co3peBanust MIIOAOBBIX T€ U IUCT MUKPOLMCTHI BHOBb MPOPACTAIOT B BET€TATHUBHBIC Ma-
JIOYKOBHIHBIE KIETKH. MUKCOOAKTEpHUN pacIpoCTpaHEHBbI B IOYBE, HABO3€, B MJIaX U B pa3jararommx-
csl MaTepuanax, 0orateiM rnepernoeM. MHOTHE U3 HUX pa3pylIatoT HEeJTI0I03Y U XUTUH. bonbIHCTBO
MHUKCOOAKTepUil — CTpOrue a’po0bl, IO TUITY MUTAHUS — canpouThl. TUMMYHBIMHA TIPEICTABUTEISIMU
MHUKCOOaKTepuii, 00pa3yroMMHI I1JI0JOBbIE Teja ABIA0TCS Oakrepun (Sorangium, Poliangium, Myxo-
coccus) K MUKCOOaKTepusiM, He 00pa3yronux mioossie Tena otHocsaTcst Cytophaga, Sporocytophaga.

Muxobaxkmepuu

B Mop@donornueckoM OTHOIIEHWH MUKOOAKTEPUU SIBISIOTCS IEPEXOAHON IpyNnoil oT GakTepuit
K aKTHHOMHLeTaM. MUKOOAKTEepUH LIMPOKO paclpocTpaHeHbl B mpupoje. OHU B OOJBIIOM KOJUYE-
CTBE HACEJSIOT MOYBY, BOJY, pa3jIMYHbIE OPraHMYECKHE OCTAaTKH, MUILNEBBIC MPOIYKTHL. B Momomoi
KyJIbType MHUKOOAKTEpUH NPEACTABICHbI MAJTOYKOBUIHBIMHU KIETKaMH, OOBIYHO MCKPUBICHHBIMU. B
OTJINYME OT AaKTHHOMHUIIETOB MHUKOOAKTepuu He 00pazyroT muinenus. OQHaKo B MOJIOAOW KYyJIbType
KJIETKH MUKOOAKTepHil CHOCOOHBI BETBUTHCA. Pa3MHOXKar0TC MUKOOAKTEpUH JAETICHUEM KJIETKU ITyTeM
00pa30BaHUs EPETOPOIKH WM NIEPETSHKKH, a TaKXkKe MMoYKoBaHUEeM. HekoTopbie BUIbI MUKOOAKTEpHid
pasMHOXKaTCs cropamu. B kieTtke MukoOakTepuil Beerna oOpasyeTcst HECKOIbKO crop. Bee muko-
OaxTepun oOKpammuBaroTcs o I'pammy mosjoxutenbHo. Cpeau MUKOOAKTEpUil MHOTO canpo(uToB,
HO MMEIOTCS U TATOr€HHbIe (JOPMBI, TOPAXKAIOLINE YETOBEKa U KUBOTHBIX — BO30OYIUTENb TyOepKyIie-
3a Mycobacterium tuberculosis, Bo30yauTenb mpokassl Mycobacterium leprae, Bo30oyautens nudre-
puta Mycobacterium diphteriae.

Pukkemcuu

Pukkercum moaydunau CBOE€ Ha3BaHHE B 4eCTb amepukaHckoro uccienosarens X.T. Pukkerca,
BIIEPBBIC OMMCABUIETO UX.

Pukkercun — cBoeoOpa3Hble MHKPOOPTaHU3MBI, 3aHHMAIOIINE IMPOMEKYTOUHOE ITOJ0KEHUE
Mexay 6aktepusiMu U Bupycamu. [1o cBouM MOpQOIOrH4ecKiM MpU3HAKaM U XMMHYECKOMY COCTaBy
PHUKKETCHHU MOXO0KH Ha OaKTepHH, a 1Mo (GU3MOJOTHUYECKUM CBOWCTBAM Ha BHUpYChl. Bce pukkercuu siB-
JSOTCS O0JIMTraTHBIMU BHYTPUKIIETOUYHBIMU Mapa3uTaMH U HE PACTYT HAa UCKYCCTBEHHBIX MUTATEIbHBIX
cpenax. Pukkercun ObIBarOT KOKKOBHIHBIE, MAJIOUYKOBUAHbBIC OallMJUIIpHbIE U HUTEBUIHBIE. B HacTo-
A1ee BpeMsi HacuuThiBaeTcs Oosiee 32 BUIOB PUKKETCUH. PUKKETCHH UMEIOT TPEXCIOWHYIO 000JI0UKY,
IIUTOIUIa3MAaTHYECKYI0 MeMOpaHy, sJiepHOe BelecTBO U pubocoMbl. Criop OHM He 00pa3yioT, rpaMm
OTpULATENbHBIN. A3p0oObl, HEKOTOpPbIE BUJIBI 00JaAAI0OT MOABMKHOCTBIO. [I0 XMMHUYECKOMY COCTaBy
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orn coctosaT u3 6enkos, JIHK, PHK u Gonpioro konmuecTBa JUNUI0B. Pa3MHOXKAIOTCS TTyTeM Mpo-
CTOTO TIOMEPEYHOro AefieHus. PUKKeTCUUM SBISIOTCA BO3OYAUTENSIMH psiia UH(EKIIMOHHBIX 3a0oiie-
BaHui yenoBeka. Camble u3BecTHhle M3 HUX: Rickettcia prowaceki - Bo3OymuTenb chImHOTO TH(A,
Chlamydia trachomatis — B030y1uTens TpaxoMbl.

Ilpocmentmue

[Ipocreiimue — 6oee BBICOKO OPraHM30BAHHBIE IO CPABHEHUIO ¢ OAKTEPHUSIMH OJTHOKJIETOYHBIE
*)uBOTHBIE. OHU BeCbMa Pa3HOOOPA3HEI MO BeIWYMHE, GopMe U CTpyKType. Y OJHUX BUAOB IMPOCTCH-
X 00051049Ka Xopoiio 060co0IeHHasl, MPOYHasi, UTPaeT 3alUTHYIO POjib, Y APYTUX OHA THOKasi, TOH-
Kas, SBJSCTCS MOJYMPOHHUIIAEMON MEMOpaHOH, a Y HEKOTOPBIX BHJIOB 00OJOYKAa OTCYTCTBYET, U HMX
Ha3bIBAIOT TONBIMU (amMeba, nHdy30pus u 1p.). Bee mpocreiime 061a1at0T CIOCOOHOCTBIO MEPEABHU-
raThCsl MIPU MOMOIIY )KT'YTUKOB, PECHUYEK U TICEBIONOIUN.

[{uTonnazMa mpoCTEHIINX IPEACTaBIsSIeT cOO0I KOJIJIOUTHYIO MacCy, COCTOSIIYIO U3 IBYX CJIOEB:
HapyXHOTO, 00Jiee TIOTHOTO, Ha3hIBAEMOTO JKTOIUIA3MOW, M BHYTPEHHEro — JHAOIUIa3MblL. B muTo-
11a3Me OOHApPYKUBAIOTCS BAKYOJIM U Pa3IMYHbIe BKIIIOUEHUs (BOJIIOTUH, IIIMKOTEH, KpaxMal, U Jp.)

Y OOJIBIIUHCTBA MPOCTEHIIIMX UMEETCSI OHO WJIM HECKOJBKO SICHO 000COOJICHHBIX OT ITUTOILIA3-
MbI anep. PazMHOXkaroTca mpocTenine IeJIeHUeM, a TakKe MoJIoBbIM nyTeM. [Ipocreiiine npencras-
JICHBI TPEMS OCHOBHBIMU TPYIIIaAMHU:

1.KOPHEHOXKMU. Tunu4HsIii IpeIcTaBUTENb- aMeda, IepeIBUTa0IIasIcs ¢ TOMOIIBIO TICEB/I0-
MO .

2 KI'YTUKOBBIE. JIBukeHre y HUX OCYIIECTBISIETCS C MOMOILBIO OJAHOTO WJIM HECKOJIBKUX
KT'YTHUKOB.

3.PECHUYATBIE. Ilepeasuratorcsa mpu nmomomu pecHuuek. [Ipu OmaronmpusTHBIX YCIOBHSX
MIPOCTEUIINE YCKOPSIIOT MUHEPATU3ALUI0 OPraHMYECKUX OCTATKOB B TIOYBE U BOJIE.

Axmunomuuemol

AKmuHoMuyemsl — MUKpPOOPTaHU3MBI, COUETAIONINE CBOMCTBA OAaKTepUil U IMJIECHEBBIX TPUOOB.
TunuyHble MpeacTaBUTENN aKTMHOMMIIETOB MMEIOT XOPOIIO BBIPAKEHHBIM MUIENHM, MpeaCTaBICH-
HBIA OJJHOH OIPOMHOMW CHJIBHO BETBSILEHCS KIETKOMW, uTo cOmmkaer ¢ rpubamu. OTcyrcTBrue 0hopMm-
JICHHOTO SIJpa OTIWYAaeT aKTUHOMHUIIETHI OT TPUOOB U POJHUT UX C OAKTEPUSIMHU.

AKTUHOMUIIETHI, WX JTYYUCThIE TPUOBI 3aHUMAIOT MMPOMEKYTOUYHOE MOJ0KEHNUE MKy OaKTepu-
MU ¥ TJIECHEBBIMU TPUOaMH. ITO OJHOKIETOYHBIE MUKPOOPTAaHU3MBI, MIPEICTABIISIONINE CO00I TOH-
KHE BETBAIIUECS HUTHU-TU(PBI PA3IUYHON UIUHBI. BOTBIIMHCTBO MX OKpAIIMBAETCS MO TpaMMYy IOJIO-
KUTENbHO. ['MdBl HUMET 0000YKY, IUTOMIA3My CO 3HAYMTEIHHBIM KOJHMYECTBOM BKIIOYCHHH U
AJIEPHBIN armapar.

HekoTopsie BUABI aKTUHOMUIIETOB HE 00pa3yroT TH(], KIETKH UX MOTYT OBITh MaJOYKOBUIHOU
(G opMmBl, Hallie BCEro HCKPUBIIEHBI C HEOOJIBIIIUMH OOKOBBIMU BBIPOCTAMU.

PazMHOKeHUST IPOUCXOAUT OOpBIBKAMH MHIIENHsS, MyTEM pachaja ero Ha (hparMeHThl - OWAWH, a
takxke crnopamu. Criopsl GOPMHUPYIOTCS Ha CHOPOHOCIAX BO3AYIIHOTO MuIlenusi. CriopoHOCIH OBIBAIOT
NpsSIMbIE, BOJTHUCTHIE U CIIUPATBLHO 3aKpy4YeHHBIE, C YMCIoM BUTKOB OT 1 10 10 u Gonee. Cnimpalib BUTKOB
MO>KET OBITh CKaTa WM pacTsHyTa. Pacronaratorcs cropoHOCIHBI Ha TH(axX BO3AYIITHOTO MHIICTHS OYe-
pEIHO, CYIPOTUBHO, MyTOBUYaTO M My4dkooOpasHo. [locne co3peBaHus criop, 0Opa3yrOIIMXCs U3 YacTHI]
SITIEPHOTO BEIIECTBA M KOMOYKOB ITUTOILIA3MBI, CIIOPOHOCEI] PACTIaaeTCs, a CIophl BhIchmatoTcs. [Toma-
nasi B ONaromnpusATHBIE YCIOBUS CIIOPhI aKTHHOMMIIETOB TPOPACTAIOT B HOBBIM MUIIETHA, (GOpMUPYS B
JanpHeimeM KomoHuH. CHopbl JIETKO OTIEISIOTCS OT MUIICTHS U, TOMNaas Ha MUTaTeIbHBIN CyOCcTpar,
ObICTpo TpopacTatoT. OTAeNbHBIE BUIBl AKTUHOMHIIETOB HCIONB3YIOT Ui TONYyYEHHS aHTHOMOTHKOB
(cTpenTOMUITMH, XJIOPTETPAIMKIIAH U JP.).

[To cTpoeHUIO KIETKH aKTUHOMHUIIETHI CXOJIHBI ¢ OaKTepHUsIMH, a MO XapaKTepy Pa3MHOKEHUsS U
MPOpACTaHuUs - C HU3IIUMU TprOaMH.

AKTHHOMUIIETHI IIIUPOKO PACIPOCTPAHEHBI B PA3IMUHBIX MOYBAX, B BOJIE, HABO3E U JIPYTHX CyO-
crpartax. IM mpuHaasie:)KuT OOJbIas poih B MOYBOOOPA30BAHMH: OHU YCHIIMBAIOT Pa3j0oKEHUE Opra-
HUYECKHUX BEIIECTB B MMOYBE U YYACTBYIOT B CO3/IaHUU TymMyca. MHOTHE BUABI aKTHHOMHUIIETOB 00pa-
3YIOT MUTMEHTHI — KPacHbIN, YEPHBIM, OypbIil U Apyrue poiib KOTOPHIX MOKA HEW3BECTHA. MHOrHe ak-
TUHOMMIIETHI SIBJISIFOTCS POAYIIEHTaAMU aHTHOMOTHUKOB, BATAMUHOB, ayKCHHOB.
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T'puown

['pubb1 — oOmupHas U pazHooOpa3Has rPyIa PaCTUTEIBHBIX TETEPOTPODHBIX OPraHU3MOB, JTH-
HIEHHBIX XJopoduiuia. ['erepoTpodHbIi THI TUTaHUS O0O0YCIIOBIMBACT UX aKTHBHOE YYacTHE B pa3iio-
JKEHUHM PaCTUTEIbHBIX U )KMBOTHBIX OCTATKOB, Ojarojapsi 4eMy OHM UTPAIOT BAXXHYIO pOJib B 00pa3o-
BaHUH OPTaHUYECKHUX U TYMYCHBIX BELIECTB B TIOYBE.

['pubBbl, KaKk MpaBuiIO, adpOObI, TOITOMY Pa3BUBAIOTCS OOBIYHO HA MOBEPXHOCTH cyOcTpara. OHuU
YCTOMYUBBI K BBICBIXaHMIO, HO JUISL PA3BUTHS MPEANIOUNTAIOT BAXKHYIO cpeny. Teno OONIbIIMHCTBO TPH-
OOB COCTOWT W3 TOHKHMX HHUTEH — TH(, CIUICTAIONUXCS B MHIEIUNA (TpuOHUILY). ['puOBI, y KOTOPHIX
(bl pa3/ieNeHbl NEPEeropoAKaMyu Ha KIETKU (CENTUPOBAHbBI), HA3bIBAIOTCS MHOTOKJICTOYHBIMH, €CIH
e Tu(dbl HE UMEIOT MEPEropoIoK (He CENTUPOBAHbBI) — OJHOKIETOYHBIMU. CTpoeHHE KJIETOK ITpuOoB
MaJlo, YeM OTJIMYAETCS OT CTPOCHUS IPYTUX MUKPOOPraHu3MoB. KIeTku cTosT u3 KieTouHon 000m04-
KM, [IUTOIUIa3Mbl U3 OJHOTO, IBYX WJIM HECKOJBKHX siep. LluTomnazMa coaepuT BakyoJld U pa3iny-
HbIE BKJIIOUYEHUSI.

PasmuoxaroTcsi rpuObl BereTaTUBHO (OTPE3KOM MHIIETUS; OTAEIbHBIMU KIIETKAMU MULIETUS —
OUIUSAMH U TOYKoBaHUEM). OJTHAKO OCHOBHBIM CIIOCOOOM pa3MHOKEHHs y TpUOOB SBIsIETCS 00pa3o-
BaHHME OCOOBIX CIIOP: K30CHOp (KOHHAMECTIOP) U dHaocmop (cropanruecrop). Konuauecnopsl dop-
MHUPYIOTCS Ha CIIEHUAIBHBIX TH(ax — KOHUAUEHOCHAX, CIIOPAHTUECTIOPB 00pa3yIOTCsl B CIIOPAHTHH,
CUSIIMX Ha KOHIE TU(bI — criopanrueHocubl. [lo xapaktepy pasMHOKeHHS, MOPPOTOTHIECKUM U (Pu-
3MOJIOTUYECKUM TPHU3HAKAM TPUOBI JEIATCS Ha HECKOJIbKO KJIACCOB: XUTPUAMOMHMIIETHI, OOMHIICTHI,
3UT'OMHMIIETHI, ACKOMUIETHI U Ap. MHOTHE XUTPUANOMUIETH — BHYTPUKJIETOUHBIE MTAPA3UTHI PACTCHHIA.
HekoTopbie X HUX TOpaKkarT KaIyCTHYIO paccamy (YepHas HOXKa), KiiyOHu kaprodens (pak). 13
OOMHMIICTOB HauboJiee OMacHBIM Iapa3uToM siBisieTcs putodropa (kapTodeabHbIN TPUIII), TOPAKAIO-
mast KIIyOHH ¥ OOTBY KapTodels, a He PeKO MOMHIOPHI M OakyiakaHbl. THUIIMYHBIM TPEICTaBUTEIIEM
3UTOMHMIIETOB siBiIsieTcss Mykop (Mucoraceae)- miaecHeBbIid TPUO ¢ OJHOKJIETOUHBIM MULIEITHEM, IIUPO-
KO PacIpOCTPaHEHHBIM B Mpupoe. MyKop BCTpedaeTcs B MOYBE HAa PACTUTENBHBIX MaTepHaiaxX M IH-
HIEBBIX MPOJYKTax. MyKOpoBble TpuObI MMEIOT THU(DBI ¢ mapooOpa3HbIM CIOpPaHTHEM Ha BEPXY,
HAIOJIHEHHBIM CIIOpPaMHU.

N3 ackoMu1ieToB Hanbosee pacnpoCcTpaHEHHBIMU SBISIOTCS IiecHeBble TpuObL: Penicillium (3e-
neHas miecenb) u Aspergillus (neeunas mecens). B 60-70-x romax 19 B pycckue Bpaun MaHaccenun
u [lonoTeOHOB BriepBbIE YCTAHOBUIIN JiedyeOHbIE CBOMCTBA 3es1eHOM rieceHr. OCHOBHBIM MUKPOOHOII0-
TUYECKUM OOBEKTOM W3 TPUOOB SBISETCS MPEACTABUTENH aCKOMHIIETOB Ipoxoku (Sacchromyces).
JpoxkH, B OTIIMYUE OT OCTAJIbHBIX TPUOOB ACKOMUIIETOB SIBJISIOTCS OJHOKJIETOYHBIMU OpraHU3MaMH,
HE 00pa3yrIIMMHU HACTOAIIEr0 MUleus. [[poxxkeBas KiIeTKa UMEET 000J0UKyY, IUTOIIa3My, Tudde-
PEHLIMPOBAHHOE $/IpO, 3alacHble BelecTBa (IJIMKOTeH, BAIFOTUH, KaIlJIU )KUPa) U BaKyOJIH.
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Inan:

Bseoenue

Qusuueckue pakmopeol.

Xumuueckue paxmopul
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Pa3BuTtne u KU3HEAEATETLHOCTh MUKPOOPTAHM3MOB TECHO CBSA3aHBI C OKPYXKAIOLIECH CpeIoHu.
[TposiBneHNE MX EATETLHOCTH 3aBUCUT OT U3MEHEHHS I OCOOCHHOCTEH ATOM Cpeibl.

@DaKTOpHI BHEUIHEW Cpe/ibl MHOTOYHMCICHHBI U pa3Ho00pa3Hbl. OOBIYHO MX pa3fessioT Ha (U3U-
YecKue, XUMHYECKHE U OMOJIOTHYECKHUE.

Pusznyeckue GPaKToOpbl

K ¢usnueckum Qakropam BHELIHEH cpenbl, MOJOKUTEIbHO MU OTPULIATEIBHO BIUSIOIIUM Ha
KHU3HEIEATEIIbHOCTh MUKPOOPTAaHU3MOB, OTHOCATCS: BIXKHOCTh CPEJIbl, KOHIIEHTpAIUsI B HEH pacTBo-
PEHHBIX BEIIECTB M €€ OCMOTHUYECKOE JIaBJICHHE, TeMIIepaTypa, COJTHEUHBIN CBET U pa3iiuuHble (OPMBI
JIy4UCTOMN SHEPTUN.

Bnaxnocts cpenbl. HekoTopbie BUABI MUKPOOOB BeCcbMa UYBCTBUTEIbHBI K HEJOCTATKY BJIArd.
Hanpumep, HUTpUPHUIUPYIOIINE U YKCYCHOKUCIBIE 0aKTEpPUU TOCIE BBICYIIMBAHUS ObICTPO OTMHUpa-
10T. [Ipyrue, Ha060pOT, MOTYT COXPaHATHCS B BHICYIIIECHHOM COCTOSIHUU B T€YEHHE HECKOJBKUX MeCs-
IeB U Jaxe JeT (cTadUIOKOKKH, MOJIOYHOKHCIBbIE OaKkTepuu, Qpoxxki). OcoOEHHO yCTOWYHMBBI K BBI-
CYILIMBAHUIO CIIOPHI OAKTepUil U TJIECHEBBIX TPrO0B. OHU MOTYT COXPAHATHCS B BHICYHIEHHOM COCTOSI-
HUH JICCATKH JIET. BricyliBanue B BaKyyMe MPH HU3KOW TeMIIepaType ¢ MOCIeAyIONIMM XPaHEHHUEM B
0e3BO3IYITHON Cpelie COXpaHSET >KU3HENEATEIbHOCTh MUKPOOOB AMUTENbHOE BpeMs (JHMOQUIbHAS
CyliKa). DTOT METOJ IUPOKO HUCHOJB3YETCs ISl IIUTEIBHOTO XPaHEHUSI MUKPOOHBIX KylbTyp. Tak,
HEKOTOpbIe 00JE3HETBOPHBIE OAKTEpUU (KOKKH) COXPAHSIINCHh B MOJOOHBIX YCIOBUSX 25, a MUKOOAK-
tepun — 17 ner.

B mouBe paznuyHbie rpyIbl MUKPOOPTaHU3MOB Hanbo0Iee HHTEHCUBHO Pa3BUBAIOTCS MIPU BIIAXK-
HOCTH, On3Kor K 60% MoJIHO# BIIar0OeMKOCTH.

K HanbGonee BnarogtoOUBBIM MOYBEHHBIM OAKTEPUAM OTHOCATCS a30TPHUKCUpYIoLHe (a30To0aK-
Tep U KIIyOEHBKOBBIE). TOIBKO MPHU JOCTATOYHON BIAXKHOCTH B IOYBE B MX KJIETKaX MOTYT OCYIIECTB-
JSATHCS. UHTEHCUBHBIE OMOXMMHUYECKHE Mpoliecchl. [Ipy BBICYIIMBaHUH MOYBBI MUKPOOHOIOTHYECKAS
AKTUBHOCTH TIOHIDKAETCS WJIM TOJIHOCTBIO MojaBisercs. HecriocoOHOCTh MHUKPOOPTaHU3MOB pa3BH-
BaThCs B YCJIOBHSIX HEIOCTATOUHOM BIQXKHOCTH UCIOJIB3YETCA M MPEIOXPAaHEHUS OT MOPYU MPOAYK-
TOB W KOPMOB ITyTeM BhICymuBaHus. CyIIKe MOABEPraloT MsCO, phi0y, OBOIIH, (PPYKTHI, MOJOKO U
JpyTUe MPOJYKTHI, @ TAKIKE CEHO.

KoHmeHTpamusi paCTBOPEHHBIX BEIIECTB B Cpejie. B €CTeCTBEHHBIX YCIOBHIX MHUKPOOPTaHU3MBI
KHUBYT B pacTBOpax ¢ pa3HOM KOHILIEHTpaIMel pacTBOPEHHBIX BELIECTB, a CIEI0BATEIbHO, U C HEOIH-
HAKOBBIM OCMOTHYECKHM JaBJeHHEeM. MHOTrHe MUKpOObI OYEHb YyBCTBUTEIBHBI K M3MEHEHHIO MPH-
BBIYHON KOHILIEHTPAIMH U CBSI3aHHOT'O C HEH OCMOTHYECKOTr0 JaBJIeHUs cyocTpara.

[ToBpIIeHNE KOHIIEHTPAIIUH COJIEH B CpeJie BHIIIE OMPEIEICHHOTO Tpeesa HapyniaeT HopMaib-
HbIi OOMEH BEIIEeCTB MEXAY KJIETKOH M BHEIIHeH cpenoi. B aToM citydae BoJa BBIXOJUT M3 KIIETKH,
LUTOIJIa3Ma OTXOJUT OT KJIETOYHOM 000J0YKM (TUIa3MOJIM3), MOCTYIJIEHHE B KIIETKY HMUTATENbHBIX
BEIIIECTB PUOCTAaHABINBaETCs. B TakoM COCTOSHUM MUKPOOPTaHU3MBbI JOBOJILHO OBICTPO MOTHOAIOT U
JIMIITB HEKOTOPBIE CIIOCOOHBI JUTUTENTFHO COXPAaHAThCS. Tak, CyImecTBYIOT OakTepuu, KOTOPHIE aIanTu-
POBAINCh K BBICOKUM KOHIIEHTpALUAM cojieil (0kosio 29%). DTu GakTepuu Ha3bIBaOT Tajlo(UIbHBIMU
(«IHOOSIIIIUMEIY» COJIb).

['yOuTenbHoe neiicTBHE BBICOKMX KOHIEHTpalUi COJei Ha MUKPOOPIaHW3MBl HAIIUIO MPUMEHE-
HHUE U B MMPAKTHYECKON NIEATETHHOCTH YeioBeka. OHO JI)KUT B OCHOBE KOHCEPBHPOBAHUSI MHOTHX ITH-
IIEBBIX MPOJYKTOB (MsICO, pbl0a) B KPEMKUX pacTBOpax COJH. BONBIIMHCTBO THUIOCTHBIX OakTepuid
npekpariaet pa3utue yxe npu 5S—10%-noi konuentpaiuu NaCl B cpene (Proteus vulgaris, Bacillus
meseniericus). OIHAaKO Ui MOMy4YeHUs1 Oojee HAJAEKHBIX Pe3yIbTaTOB YHOTPEOISIOT Oojiee KOHICH-
TPUPOBAaHHBIE PACTBOPHI oBapeHHOM con — 20—30 %.

Jlis co3maHust BBICOKOTO OCMOTHYECKOTO JaBJICHUS B KMJIKOCTH, KPOME XJIOPUCTOTO HAaTpus,
HIMPOKO HUCIIONIB3YIOT caxapa, HO B KOHIIEHTpAlUsAX He nmpeBbimarmux 70%.

Temnepatypa. TemnepaTypa cpesibl — OJMH U3 BaKHEHIINX (HAKTOPOB, BIUSIOIIUX HA KU3Hb MUK-
po0oB. Kaxkplii BUII MUKPOOPTAaHU3MOB MOKET Pa3BHBATHCS JIMIIIL B OMPEICNICHHBIX MPEeIaX TeMIepa-
Typbl. Camasi HU3Kasi TeMIieparypa, Ipud KOTOPOH OHU MOTYT pa3BHBAThCSs, HA3bIBACTCS MUHUMAIBbHOM,
camasi BBICOKas, TIPH KOTOPOW MHKPOOPTaHW3MBI €Ile Pa3BHBAIOTCS, — MaKCHMAIIBHOM; TeMIleparypa
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HanboJee aKTUBHOTO PAa3BUTHS HA3BIBACTCSl ONTUMAJIBHONW. DT TPU TEMIIEpATypHbIE TOUKH, ONpeesIsiio-
1€ pa3BUTHE MUKPOOPTaHU3MOB, IPUHSTO HA3bIBATh KAPANHAIHHBIMH.

[To oTHOWmIEHHIO K TeMIepaType MUKPOOPTaHU3MbI OOBIYHO MOIPA3NENAIOTCS HA TPHU TPYIIIHL:
ncuxpoduiibHbIE, ME30(UITbHBIE U TEPMO(DUITLHEIE.

K ncuxpodunbsabiM (Tpeu. psichrio — xononusii, phileo — 1100:110) OTHOCATCS MUKPOOPTaHH3-
MBI, IPUCIIOCOOMBIINECS K PAa3BUTHUIO ITPU HU3KOM TeMIieparype. ITO IIeCHEBbIe TPUObI, CBETSIINECS
OaxTepuu, OaKTepUH XOJOTHBIX BOJOEMOB, JETHUKOB | T. 1. [T HUX MUHUMaIIbHAs TEMIIEpaTypa co-
crapiisieT ot 0 no 10°C, ontumansHas — okosio 10°C u makcumanbsHas 20—30°C. HekoTopbie BUJIbI
CIIOCOOHBI pacTu Aaxke npu temneparype Huxke 0°C.

BooO1ie k HU3KUM TeMIieparypaM MHUKPOOPraHU3Mbl MallO4yBCTBUTEIbHBL. Psisl uccienoBaTeneit
JIOKa3alii, 9T0 OAKTEPUU COXPAHSIOT KHU3HECIIOCOOHOCTD MOCiIe 00pabOTKH MX B TEYEHHUE HECKOIBKUX
4acoB XUAKUM Bo3ayxoM (—182, — 100°C) unm gaxke >xuakum BogopoaoM. (—252°C). Huzkue tem-
nepaTrypbl MPUOCTAHABIMBAIOT >KU3HEIEATEIBbHOCTh MHUKPOOPIaHM3MOB, MO3TOMY MPEIYHPEKAAIOT
MopYy OXJaKICHHBIX Msica, PbIObI, Maciia, MOJIOKa U APYTUX MPOJYKTOB.

[ToBTOpHOE 3aMOpa’KMBaHUE MOCIIE OTTAUBAHUS TYOUTEIBHO ACUCTBYET HA MUKPOOBI.

[IcuxpoduiibHbie OaKTEpUH CIIOp HE 00pa3yIoT.

MeszodunpHble OakTepun (Tped. Mesos — CPeAHH) Pa3BUBAIOTCA MPU CPEIHHUX TEMIIepary-
pax. K HUM oTHOCSTCS OONBIIMHCTBO canpoPUTOB U BCE MATOr€HHbIE MUKPOOBI. {15 HUX Temriepa-
TypHBIM MUHUMYM JexuT B nipenenax 0-10 °C, ontumym 25-35°C u makcumym 40-50°C

TepmodunbHble OakTepun (rped. termos —Topsiunii) pa3BUBAIOTCS MPU CPABHUTEIBHO BBICOKOM
temneparype. TemnepaTtypHsiii ontumyM 50—60°C

TepMmoduiabHbIE MUKPOOPTaHU3MBI PACTIPOCTPAHEHBI B TOPSYMX MHUHEPAIbHBIX BOJAX U MPUHU-
MAloOT JESTEIbHOE YyUYacTHE B IPOLECCaX CaMOCOTrPEBaHMUs HaBO3a, CUJI0CA, BIAYKHOT'O 3€pHA.

Bricokue TemnepaTyphl BBI3BIBAIOT THOEIb MUKPOOHON KIIETKU B pe3yJbTaTe CBepThIBaHUS (Koa-
TyJasuu) OEKOB LIMTOIUIa3Mbl U MHAKTUBALUMU, (hepMEHTOB. BoJabpIIMHCTBO OeccropoBbIX OaKTepuil
rubHyT nipu HarpeBanuu a0 60— 70°C B Teuenue 15—30 mun, a npu HarpeBanuu a0 80—100°C 3a
BpeMs OT HECKOJIbKUX CeKyH 10 1—3 MuH. Bo BiaxkHOM cpepe OakTepuu pu BHICOKOM TeMmeparype
rHOHYT CKOpee, YeM B CYXOH, Tak Kak Map crocoOCcTBYeT ObICTpOil koarynauuu 6eiaka. Cropbl MHOTHX
Oaktepuii BeiZiep)kuBatoT HarpeBanue 10 100°C B TeueHre HECKOIbKHUX YacoB. Jlaske Hanbosee ycToii-
4uBbIe CIOPBI BO BiaxkHOU cpene mpu 120°C norubarot uepe3 20—30 MuH, a npu JeHCTBUU CyXOro
*kapa (160—170°C) —cnycrs 1—2 4.

Ha ry6urenbHOM JIeHCTBUU BBICOKHMX TEMIEpaTyp OCHOBAHBI J[BA CIIOCOOAa YHUUTO)XKEHUsI OakTe-
puii: macTepu3anus U CTepUIM3aLus.

ITpu macrepuzanuu xunkocts HarpeBaroT 10 60— 70°C B teuenune 20—30 muH. wim g0 70—
80°C B Teuenue 5—10 MuH, Ipu 3TOM MOTUOAIOT TOJIBKO BereratuBHble popmbl Oaktepuil. [lactepu-
3alMI0 MPUMEHSIOT MPEUMYIIECTBEHHO JUIsI COXPAHEHUs] MOJIOKa, BUHA, MKPbI, (PYKTOBBIX COKOB U
HEKOTOPBIX JIPYIHX MPOIYKTOB.

[Ton crepunuzanueil moapa3syMeBalOT OCBOOOXKIEHHE KaKOr0-TM00 MpeaMeTa UM BelecTBa OT
BCEX KUBBIX CyIIecTB. DT0 nocturaercs HarpeBanuem 10 100—130°C B teuenne 20—40 muH; npu
3TOM YHHUTOXAIOTCS Jake CIIOpPbI OaluLI.

Bnusinue cBeta. IIpsamoii comHeuHbIi cBeT yOMBaeT MOUTH Bce BUJIbI OaKTEepHil, 3a UCKIIOYEHUEM
nypnypHbeIX U (otobaxrepuii. [lox neiicTBHeM MPSMBIX COJNHEYHBIX JTydel OakTepuu TMOHYT 3a He-
CKOJIbKO MHUHYT WJIM 4acoB T'yOWUTENIbHOE JEHCTBUE COJHEYHOTO CBETa Ha MHUKPOOBI 0OYCIOBJIEHO
HaXOJALUIMMUCS B HEM YJIbTPaHOIeTOBBIMY JTydyamu. [lociie mpOHUMKHOBEHHS B KJIETKY OHH, aJIcopOu-
PYACh )KM3HEHHO Ba)KHBIMH YacTAMHU, O€JIKaMU U HYKJIEMHOBBIMU KUCJIOTaMH, BBI3BIBAIOT, (POTOXUMHU-
YeCKHEe M OKUCIIUTENbHBIE MPOLIECCHl, YOMBAIONINI MUKPOOPTaHU3MBI.

VYabTpaduoneroBslie Ty4yn YHUUTOXKAIOT Yepe3 HECKOJIbKO MUHYT U BereTaTUBHBIE (POPMBI U CIIO-
PBL

B Ouonornyeckom OTHOIIEHWH Haubojee HHTEPECHB! YIbTPapuOIETOBbIE JYUH C AITUHOW BOJIHBI
ot 280 10 330 uM. OHu 00J1aJAIOT BBHIPAKEHHBIM OAKTEPUOCTATUYECKUM U OAKTEPHUIMIHBIM JACHCTBU-
eM. B 3aBucumMocTu OoT 10361 00JyUEHHUS M BUJIa MUKPOOPraHu3Ma JAeHCTBHE yIbTPapuOIETOBBIX Y-
yeld MOKeT OBbITh JIETAJbHBIM WJIM MyTareHHbIM. Jlammbl, UCIycKaromue yabTpaduoieTOBbIe JTy4u C
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JUTMHON BOJHBI 254 HM, IHUPOKO MPUMEHSIOT JJIsi CTePHIIM3AIMK TIOCYbI, Ae3WH(EKINN BO3yXa B
0OJBHUIIAX W OMEpPAlMOHHBIX, B IIKOJAX, B O0pb0E ¢ JOITOHOCHKOM, MOPAXKAIOIIUM 3€pHO. YIIbTpa-
(roIEeTOBBIC JTyUr UCTIONB3YIOTCS U ISl CTEPUIIM3AILUH BOJIbI, MOJIOKA, MAaTEPHAJIOB, Pa3pyIIAIOIINXCS
IpU JEHCTBUM BBICOKUX TEMIIEPATYDP.

Bnustnue paguanuu, peHTIT€HOBCKOTO M3Iy4YeHUsl W anekTpuuectBa. Jlyun panus u Pentrena B
MaJbIX J103aX ¥ IpU HEMPOJAOHKUTEILHOM JIEHCTBUU CTUMYIHPYIOT Pa3MHOKEHUE HEKOTOPBIX MUKPO-
00B, B OOJIBIIMX K€ /103aX YOMBAIOT MX. DJIEKTPUYECKHI TOK BBICOKOW YacCTOTHI MPUBOAUT K THOEIH
MUKpPOOpranu3MoB. OCOOEHHO CHIIbHOE IeWCTBHE HA HUX OKAa3bIBAIOT TOKH YIIbTPABBICOKOM YaCTOTHI.

Biusinue MexaHWYeCKUX COTPSICEHUM K BBICOKUX JIaBJICHUN. MexaHuueckue BO3JIeUCTBUS (CUITb-
HBIE€ U YaCTbI€ TOTYKH) YHUUYTOXKAIOT OOJIBIIMHCTBO MUKPOOOB. BeTpsixuBaHue B HIIOTTENb-amnapare ¢
MIECKOM WJIM CO CTEKJSIHHBIMU OycamMH pe3KO YMEHBINAET YHUCIIO KU3HECHocoOHBIX Oakrepuii. Camo-
OUYHUIICHHE BOJOEMOB OT MUKPOOPTaHU3MOB YaCTHUHO MPOUCXOAUT BCIEACTBUE JABHKEHHUS BOJIBI B pe-
Kax ¥ py4bsX.

Bricokue naBneHus ciiabo BIMSIOT Ha MHKPOOPTaHU3MBI, OTIENIbHBIE BUIBI OAKTEpUH MOTYT
HOPMAaJIbHO HTb U Pa3MHOXKATHCS B MOPSIX Ha TiyouHe 9 kM, rae aasnenue gocruraet 9000 arm. He-
KOTOpBIEC BUJBI JIPOXOKEH, IJIECHEBBIX TpUOOB U OakTepuii mepeHocar aasinenre B 10000 armocdep,
T.¢. naBjienue B 10 T. Ha 1 cm?.

Xumnueckue GaxkTopsbl

K xuMudeckuM ¢axTopaM, OKa3bIBAIOIIMM BIIMSHUE HA KU3HEACATEIBHOCTh MUKPOOPTaHU3MOB,
OTHOCSTCS: COCTAaB U PEAKLIUS CPEbl, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIEC YCIOBUS CPEIbI.

CocraB cpeqpl. XUMHYECKUE COSTUHEHHSI MOTYT OBITh MOJIE3HBIMU JIJISI MUKPOOPTaHU3MOB H, UC-
I0JIb30BAThCSl KaK IMUTATENIbHbIE BELECTBA UM BPEJHBIMU — aHTUMHUKPOOHBIMU (OAKTEPULIUIHBIMU ),
KOTOpPBIE YTHETAIOT MM YOWBAalOT MUKPOOPTaHW3MbI. AHTHMHUKpPOOHBIE BEIIECTBA IO CBOCH XMMHUYE-
CKOM CTPYKTYpe MOT'YT ObITh OTHECEHBI K HECKOJIbKUM IpyIiiaM. B npakTuke ncnosib3yroTcs pa3Hoo0-
pasHble XMMHUYECKHE M OMOJOTMYECKHE SIOBUTHIC BEIIECTBA I YHHUTOXEHHS MHKDPOOPTaHHU3MOB
npu ne3uH¢exuun. Ilpu 3TOM NPUMEHSIOT KaKk HEOPraHWYeCKHe, TaKk U OpraHuYecKUe COEAMHEHUS.
CreneHp TOKCUMYHOCTH THX BEIIECTB 3aBUCUT OT UX KOHIIEHTPAIMH, OT TEMIIEPATyphl pacTBOpa, Mpo-
JOJDKUTEIIBHOCTH ACUCTBUS, a TAaKXKe OT BUAA MUKpOOpraHu3MoB. Cialble pacTBOPBI YCHIIUBAIOT KU 3-
HENIeATENIbHOCTh MUKPOOOB. bojee cuibHBIE pacTBOPHI yOWBAIOT MHUKPOOPTAaHW3MBI JIMIIL B BEreTa-
TUBHOW CTa/iUU, OYEHb KOHLEHTPUPOBAHHbIE YHHUUTOXKAIOT U CHOPHI. UyBCTBUTENBHOCTD pa3IMYHBIX
MHUKPOOOB K OJTHOMY U TOMY K€ XUMHUECKOMY COeTMHEHHIO HeoJMHaKoBa. HekoToprle BemecTBa oKa-
3bIBAIOT BPEAHOE JIeMCTBUE HA OJHH I'PYIIbl MUKPOOPTaHU3MOB U SBISIOTCS O€3BpEIHBIMH JUIS ApY-
THX.

13 HeopraHW4YecKUX BELIECTB Haubosee s0BUTHI A1 MUKPOOPTAaHU3MOB COJIM TSKEIIBIX MeTall-
noB (pryTtH, Meau, cepedpa). Ilpu ux konuentpauuu 1:1000 GonpmMHCTBO OakTepuii MOrudAeT B Te-
YeHUEe HECKOJbKUX MHUHYT. bakTepununHoe neiicTBHE OKa3bIBAIOT XJIOp, MO, MEPEKUCh BOIOPOJA,
MapraHOBOKHCIBIM Kanuil. I3 MuUHepanbHBIX KUCIOT 3TUMHU CBOMCTBAMH 00J1a7at0T cepHHCTasA, 00p-
Hasi U HEKOTOpbIE APYrHe KUCIOTHI.

CWIBbHBIMU SIZIAMU JIJISI MUKPOOOB SIBJISIFOTCS (heHou (KapOoJioBasi KUCIOTa), Kpeo30Ji, GopMaluH.
B paznuyHOil cTeneHn TOKCUYHBI CIIUPThI U HEKOTOPbIE OPraHUYECKUE KUCIOTHI (CaTUIMIIOBast, Mac-
JsiHas!, yKCycHasl, OeH30iHas).

[Tpupona neicTBUs SAAOBUTHIX BELIECTB, IPOHUKAIONIIUX B KIETKY, pa3inyHa. Tak, COJM TSHKENbIX
METAaJUIOB, CIIUPTHI, )EHONIBI CBEPTHIBAIOT OCITKOBBIC BEMIECTBA IIUTOILIA3MBI; KUCIOTHI M IIEITOYH TH/I-
POJIM3YIOT OENIKHM; BIMSHUE XJIOpa, 030HA, MEPEKUCH BOAOPOAA CBA3AHO C OKUCIUTEIBHBIMU MpPOIEC-
caMH B IUTOIUIa3Me. MHOTHE SiIbI MHAKTHBHPYIOT (pepMeHThI. Takum 00pazom, HapyIIaeTcsi CTPYKTY-
pa KJIETKH, IpeKpamiaercs OOMEH BelIecTB, M KieTka mnorubaer. [le3smHpHUUUpPYIOIIME BELIeCTBa,
0OBIYHO TIPUMEHSIFOT B BOJIHBIX PACTBOPAX, YTO O0JIErdaeT X MPOHNKHOBEHHE B MUKPOOHYIO KIIETKY.

Je3nHpUIUPYIOT KMBOTHOBOIYECKHE MMOMEILICHUS, 36pHOXPAHIIIUINA, TPEAMETHl YX0/a 3a JKH-
BOTHBIMH, CIETIOACKAY U T. 1. Kpome Toro, pacTBOpEI, coepKaline Meb, IIMHK H JKeJIe30, YaCTO HC-
MOJIB3YIOT JJIs1 OTIPBICKUBAHUS Ca/loB B 00pbOe ¢ TpHOHBIMU U OaKTepUaIbHBIMU 3a00JI€BaHUSIMH pac-
TEHHIA.

25



Ha ryOutensHOM BIMSIHUM aHTHCETITUKOB HAa OAKTEPUU OCHOBAHO TAaK)Ke KOMYECHUE MSICa U PHIOHI,
BO BpeMsi KOTOPOTO MPOJYKT MPOMUTHIBAETCS JbIMOM, COAEPKALIUM JIETy4Yne COSAUHEHHUS], B 4YaCTHO-
cTH GopMasberul, GEHOIbI, CMOJIBL.

Peakuus cpenpl. Peakuus cpenpl SBISETCS CYIIECTBEHHBIM XUMUYECKUM (DAKTOPOM, BIMSIIOLIUM
Ha JKU3HEACATEIHbHOCTh MUKPOOPraHu3MoB. KucinoTHOCTh cpenbl BhipaxkaeTcs cumBosioM pH. Benu-
ynHa pH it HeltpanbHOU cpenbl paBHa 7,0, mis kucinon — 0-6,0 u menoynoit — 8,0-14,0. OtHo1e-
HUE MUKPOOOB K PEaKIUu Cpelbl OYeHb pa3HooOpa3HOo. Eciu oJHM MOTYT pa3BHBATHCS B IIMPOKHX
npenenax BeIMuuHbl pH, TO ISt pa3BUTHS APYrUX MHUKPOOPraHU3MOB kosiebaHust pH 1omkHBI OBITH
HE3HAUYUTEIIbHBI.

Jns MHOTHX TUIECHEBBIX I'pHOOB M JpoKked HamOosee OmarompusitHa cpena ¢ pH 3,0-6,0;
OONBIIMHCTBO OaKTepuil Nydlle pa3BUBACTCS B HEHTpanpbHOW WM ciadomenodnoi cpene (7,0-7,5).
Ouenpb KucHas peakiusi Ha OaKTepuu JEeHCTBYET TyouTenbHo. VcKitoueHne npeacTaBisiioT OaKTepuH,
KOTOpBIE CaMU O0pa3yIoT KUCIOTY (YKCYCHOKHCIBIC, MOJIOYHOKHUCIIBIC, TUMOHHOKHUCIBIE U MAaCISTHO-
KHCIIBIE).

MuKpOOpTraHu3MBbl, JKUBYIIIHE B MMOYBE MU BOJIOEMAaX, BCTPEUAIOTCS CO 3HAUMUTEIBHBIM KOJieOa-
HueM pH, mosToMy OHHM IPUCIIOCOOMINCH K IIMPOKOMY auarnazony 3Hadenuit pH. 1, naobopor, nato-
TE€HHBbIE MUKPOOPTaHU3MBI, dKUBYIIME B TEJIE YEIOBEKA WUJIU KUBOTHOTO, MOTYT Pa3BUBATHCS B CPABHHU-
TEJIBHO y3KOM Juamnaszone pH.

Buonornyeckue paxkropsl

K 6uonornyeckum (pakropam, BIAMSIOIIUM HA )KU3HEACATEIbHOCTh MUKPOOPTaHU3MOB, OTHOCSATCS
pa3IuyYHbIe UX B3aMMOOTHOULIEHMS KaK C APYTMMHU BHJAaMH MHKPOOPraHM3MOB, TaK U C MHBIMHU Opra-
HU3MaMM OKpYXKarolleil cpeabl. OTH B3aMMOOTHOILIEHHUS MOTYT HOCUTh CUMOMOTHYECKHM, aHTarOHU-
CTUYECKUI WIN MMAPA3UTUUECKUN XapaKTep.

Cumbuo3om Ha3bIBACTCSA TAKOE COKUTEIBCTBO, IPU KOTOPOM OMH BHJI MOJJECPKUBAET PA3BUTHE
JpYyroro BUJA, T. €. 00a BUa-CUMOMOHTA ITOJIy4ar0T B3aUMHYIO MOJIb3Y.

[Tpumepom cumMOMO03a MOTYT CIIY>KUTh B3aUMOOTHOILEHHSI MEXy HEKOTOPBIMU MOJIOYHOKHUCIIbI-
MU OaKTepUsIMHU U IPOXIKaMH (MOJOYHOKHUCIIbIE OaKTepUH, MPOAYIHPYS. MOJIOUHYIO KHCIIOTY, CO3Aal0T
yCIIOBHS, OJaronpusTHBIE A pocTa JIPOXOKeH, a MPOIYKThI XKU3HEAEATEIIbHOCTH JIPOXOKeH — BUTa-
MUHBI CTUMYJIUPYIOT Pa3BUTHE MOJIOYHOKUCIBIX OaKTepuii), a30THUKCUPYIOIIMMU MUKPOOAMHU U 1ieJ-
JIF0JI030pa3iararoIuMu OaKTEpUsIMH, COXKUTEIIBCTBO a3pOOOB, MOTIIOIIAKOIINX KUCIOPO, ¢ aHa3poba-
Mu U jap. [logoOHOro posna B3aMMOOTHOUIEHMS] YacTO HAOJIONAIOTCA MEXAY MUKpPOOPraHU3MaMu U
pacTeHUsIMH (Hampumep, cCuMOMO03 KIYyOCHbKOBBIX OakTepuil ¢ 6000BBIMU PAaCTEHUSIMU, MUKOPHU3a —
COKUTENBCTBO PA3JIIMYHBIX TPHOOB C KOPHSAMHU PACTEHUH ), a TAKXKe MEKIYy MUKpPOOaMU U )KMBOTHBIMHU.

B3anMooTHOIIEHNs CUMOMOTHYECKOT0 XapaKTepa yallle BCero MposBIsSIOTCS B BUJE MeTadno3a,
KOI'Jla IPOAYKTHI )KU3HENEATEIbHOCTH OJHUX BHJIOB MUKPOOOB MpEACTaBISAIOT co00i MUy Juist pas-
BUTUS IPYrUX BUAOB. MUKPOOPraHU3MBI TECHO CBA3aHBI C MUKPOOPraHU3MaMU: PACTCHUSAMU, KUBOT-
HBIMHU, YeJIOBEeKOM. Bo3nelicTBre Ha MUKPOOPTraHU3Mbl — HEOTHEMIIEMYIO YacTh OMOCc(ephl O3BOJISET
JOOUTHCA TI00ANBHOTO BIAMSHUS Ha BCIO HAIIly MJIAaHETY 3eMJIs.

Hanpumep, canipoutsl paciiemistoT HaTypajibHble OEIKH O NENTOHOB, aMUHOKHUCIIOT U IPYTHX, 00-
Jiee MPOCTBIX COSTMHEHUM. A 3TH MPOAYKTHI CIIY>KaT UCXOIHBIM MaTEpPUaIOM TSl HUTPU(PUIMPYIOIX OaK-
TEpHid, KOTOpbIE IEPEBOJSAT aMMHAYHBIE COJIM B @30TUCTYIO, A 3aTEM B Q30THYIO KUCIIOTY.

Jposxku mpeBpalaloT caxapa B STHJIOBBIN CIIUPT, & YKCYCHOKHUCIIbIE OAKTEPHH OKHCISIOT €ro B
YKCYCHYIO KHCIOTY. DTa (hopMa B3aMMOOTHOUIEHUH pacnpocTpaHeHa Cpeld MOUYBEHHBIX MUKPOOOB U
JIE)KUT B OCHOBE KPYrOBOPOTA BELIECTB B IPUPOJE.

KommeHncann3m — korna OJHHM MUKpPOOBI-CUMOMOHTBI NMUTAIOTCA 33 CUET MaKpOOPIaHHU3MOB,
pUYeM MOCJIeTHUE HE TEPIAT OT HTOr0 COXKUTENBCTBA 0COO0T0 Bpeia Uit yiepoa.

[TpumepoM KOMMeHcanu3Ma MOXKET CIIY)KMTh OOWTaHUE MHOTHX Carpo(UTOB B KUIIEYHUKE (KHU-
IIeYHAas AJI0YKa), HAa TTOBEPXHOCTH KOXKH (KOKKOBBIE ()OPMBI) KHBOTHBIX U YEJIOBEKA.

Mytyanu3m —cuMOH03 MUKpPO- U MaKpOOpraHW3Ma, BBITOAHBIN /it oboux. [Ipumepom myrya-
JAU3Ma CYMTAETCsl MakpoQIiopa MpeaKenyIKoB (pyOra) *BauHbIX )KUBOTHBIX, THAPOJIM3YIOIIAs KIET-
YaTKy M CHHTE3UpYIOLasi HEKOTOpPhle BUTAMHHBI U aMUHOKHUCIIOTBI, U COXKHUTEIbCTBO KIIyOEHbKOBBIX
6axtepHii ¢ 6000BBIMU PACTEHUSIMH.
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K aHTaroHMCTUYECKUM B3aMMOOTHOIIEHHSM OTHOCSITCS aHTaroHWU3M, WJIM aHTUOWO3, U Tapas3u-
TU3M.

Anmazonuzm — 3TO TaKue B3aUMOOTHOIICHUS, IPH KOTOPBIX OJWH BUJ MHUKpPOOa HE MOXKET pa3-
BUBATbCA B MPUCYTCTBUM Apyroro. ['yourensHoe AelicTBUE MUKPOOPTaHU3MOB-aHTarOHUCTOB CBA3aHO
C HAKOTJICHHEM UMH B Cpejie MPOAYKTOB KU3HEACATEIHHOCTH WIH C BBIICJICHHEM B HEE OIMpEeIcH-
HBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB — AHTHOMOTHUKOB.

B pesynbrare Takoro HeOJArOMPHUSTHOTO BO3JCHUCTBHUS JKU3HEICATEIILHOCTh OJHOTO W3 BHUIOB
ocnabiisercs Wi OH nmorudaer.

MoJto9HOKHCTBIC OAaKTEPHH SBJISIOTCS aHTArOHUCTAMM THUJIOCTHBIX OaKTepwid, TaK KaK MOJIOY-
Hasi KACJIOTa TOPMO3UT pa3zButue nocieanux. OObIKHOBEHHAs MOYBEHHasi MUKpodiopa yrueraer 6o-
JIC3HETBOPHBIE [Tl YEIIOBEKa MUKPOOPTaHU3MBI.

AHTaroHu3M HaOJI0aeTCsl TaKKE MEXAY PACTCHUSIMH U MUKPOOpraHu3MaMmu. PacteHus Bblpa-
0aThIBAIOT BEIICCTBA, TOKCUYHBIE NI OakTepuii, rpuOOB M MPOCTEUIINX. DTH BEIIECTBA 00IaNal0T
pa3IMYHBIMU CBOMCTBAMH M HEOJWHAKOBBI [0 XUMUYECKOM IpUpoie, cuje AeicTBUS U T. 1. Briepsoie
OHH BBISIBIICHBI COBETCKUM OoTanukoMm B. I1. TokuasiM B 1928 1. 1 Ha3BaHbl puToHIMAaMU (phyton —
«pacteHue» u nat. caedo — «youBaro»). DUTOHIU/IBI MHOTHX PACTEHHI 00JIaatoT OaKTEePULIUTHBIMU
CBOMCTBaMH, T. €. MOTYT yOuBaTh OakTepuu. OUTOHIUILI IPYTHUX PACTCHHHA OTIMYAIOTCS OAKTEPHO-
CTaTHYECKUMHU CBOMCTBAMU, OHU TOJIBKO 33/IEP)KUBAIOT POCT M pa3MHOXKeHHEe MUKpPOOoB. Takue Bemie-
CTBa CO3/AIOT €CTECTBECHHBIM HMMYHHUTET PACTCHUHN K Pa3IMYHbIM WH(PEKIIMOHHBIM U TTAPA3UTHBIM 3a-
OoneBaHUsAM. BOJNBIIMHCTBO pacTeHUIl BbIAENSET B aTMOcdepy JeTydre COCTUHEHUS, 3aMeUISIOIINe
pPOCT M pa3MHOKEHNE MHUKPOOPTaHW3MOB MK yOuBaromue ux. [103ToMy BO3IyX B COCHOBBIX Oopax u
KEJIPOBBIX JiecaX MOYTH MOJHOCTHIO CBOOOAEH OT MUKpoopranusMmoB. Hambomnee pe3ko OGakTepuiui-
HOCTH BBIpaKEHA y (PUTOHIUIOB, OOMIHHO BBIICISEMBIX YECHOKOM, JIYKOM, PEIBbKOW, TOPUHIICH, JTHU-
CThsIMU O€pe3bl, TOMOJs, 1y0a, UTIIaMH COCHBI, €U U TTHXTHI.

K ¢utoHImmaM oTHOCATCS BecbMa pa3jiMdHbIC BEIIecTBa: 3(DUPHBIC Macia, allbJACTUIbI, ATKAIOH-
161, (heHoIbl U T.71. VIX MOKHO MCIOIb30BaTh AJs Ae3UH(EKINY MOouBbl. BripamuBanue GUTOHINUTHBIX
pacTeHHii OCBOOOXKIIAaeT MOYBY OT BOo3Oymuteneid OonesHel. Tak, MOCEBBI BUKH M KIIEBEpa CIIOCOO-
CTBYIOT OUMILIEHUIO MTOYBHI OT BO30YAUTENSI CHOMPCKOH SI3BHI.

Iapaszumusm — hopMa OTHOIICHUS MEXY JBYMsI OpPraHH3MaMH Pa3HbIX BHJIOB, OJWH U3 KOTO-
pBIX (TTapa3uT) UCHIONB3YET APYroro (X03s5MHA) KaK MCTOUYHUK MUTAHUSA, YeM IMPUYHHSIET eMy Bpea WU
MPHUBOUT K ero Tudenn. [Ipumepom mapasuTu3Ma MOTYT CIYKUTh B3aUMOOTHOIICHUST OaKTEpHiA ¢ CO-
OTBETCTBYIOUIUMH BUAaMU OakTepro(daros, BISIOMUMUCS AJIS TIEPBHIX Mapa3UTaMH.

OnHO W3 MPOSIBICHUN Tapa3suTH3Ma MUKPOOPTaHU3MOB Y JKHBOTHBIX, PACTCHUH W YeIOBEKa
HazbIBaeTcs uHpeknuen (nat. infectio — 3apaxenue). [log 3TUM TepMUHOM TOJPa3yMEBAIOT COBO-
KYITHOCTh OHMOJIOTHYECKUX MPOIIECCOB, MPOUCXOA[IIUX B MAKPOOPTaHU3ME TIPY BHEJIPCHUH B HETO Ia-
TOTE€HHBIX MUKPOOOB.

Wudpexknronnbie 00JIE3HH OTIMYAIOTCS OT APYTUX 3a00JICBaHUN TEM, YTO OHU BBI3BIBAIOTCS KU-
BBIMH BO30YIUTENSIMA U XapaKTePU3YIOTCS 3apa3HOCTHIO, HATMYHEM CKPBITOTO MepHoja, crueruduae-
CKHMH PEAKIUSIMU OPTaHN3Ma Ha BO30YIUTENS U BRIPAOOTKON HMMYHUTETA.
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JMUCT U3BMEHEHHMM (IOTTOJTHEHHWI)
B pabouyto nmporpammy no nuctuuiuinHe «I'eHeTHKa MUKPOOPTaHU3MOB)Y 110 HAIIPABJICHHUIO
noarorosku 06.03.01 buonorus

No OnemeHT (nyHKT) PITJ] | TlepeueHb BHOCUMBIX H3MEHEHUM [Ipumeuanue
(mononHeHui)

O6CY)KI[€H3 U pEKOMCHJOBAaHA Ha 3aC€JaHNHU Ka(bellpbl 6I/IOHOFI/II/I, I'€O3KOJIOTUH U MOJICKYJIAPHO-
TCHCTUYCCKUX OCHOB JKHMBBIX CUCTCEM

IIporokomn Ne OT «__ » 2021 r.

3aBenyronmii kKageapoit A IO. [Taputos




IIpunoxenne 1

Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma 6anno6

Nen/n Bud konmponn Obwan cymma | 1-1 mouka 2-1 mouka | 3-1 mouka
1- | Hocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Tekywquii KoHmpoJn: 00 30 bannos 0o 10 é. 0010 6. 0010 6.

Omeem Ha 5 eonpocos om (0 00l5 6. om00056.| omOoo506.| om0Oaoo)lo.
[TonHbI# TPaBUIBHBIN OTBET 1o 15 6amwios 50. 56. 50.
Henonublii npaBUIbHBINA OTBET ot 3 1015 6. orl 1056.| or1m056.| or1 go0506.
OrtBer, Cofep KAl HETOYHOCTH, OIITHOKH 06. 00. 00. 00.
Buvinonnenue camocmoamenvHovix 3a- om 0 00l5 6. om00056. |lom0oo56 |om0Oadolso6
oanuil (peuieHue 3a0au, Hanucawue

pechepamos, 0oknad, Icce )

1. | Pybexcuulit Konmpois 00 30 bannos 0o 10 é. 0o 10 é. 0o 10 é.
TECTUPOBAHHE ot 0- 1o 126. ot 0- 10 46. | ot 0- mo 46. | ot 0- mo 46.
KOJIJIOKBUYM ot 0 1o 186. 0or010606.| or0m066. | or0 10 606.
Hmozo cymma mexyuiezo u pyoeicnozo 0o 706annoe 00 236. 00 230 0o 246

KOHmMpOns

IlepBblii 3Tan (0a30BbIi)ypOBeHb) — OLCHKA
«YAOBJICTBOPHTEIbHO»

He MeHee 36 0.

He MeHee 12 6.

He menee 12 6

He menee 12 6

Bropoii 3Tanm  (MpOABMHYTHIN)ypOBeHb) —
OLICHKA «XO0POLIO»

menee 70 0.
(51-69 6.)

menee 23 0

Mmenee 23 0

MeHee 240

Tperuii 3Tan (BbLICOKUH ypPOBEHb) -
«OTJIMYHO»

OLleHKa

e menee 70 6.

He MeHee 23 6.

He meHee 23 0

He MeHee 240
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