MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUMS POCCUMCKOM
®EJEPALINU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIO/)KETHOE OFPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»

KoMmiekT KOHTPOJILHO-01I€HOYHBIX CPeICTB
10 y4e0HO JUCHUIINHE

OIIIL.01 Muxkpo0uoJI0rusi, CAHUTAPUS U TUTHEHA B MTUILEBOM
NMPOU3BO/ICTBE

(K00 u HazéaHue OUCYUNIUHDBL)

MPOrpaMMbl NOATOTOBKH CIIENMATMCTOB CPEAHEro 3BeHA
1o cneuraabHOCcTH 19.02.11 TexHo10rusA NPOAYKTOB NUTAHUA U3
PACTUTEJIBHOIO ChIPbA

(K00 u Hazsanue cneYuaIbHOCmL)

Cankr-IletepOypr
2023 r.



COILEPKAHHUE

1. TTacmopt KOC Y]]
2.CnenuduKaIus OleHOYHBIX CPEJICTB
3. BapuaHThl OIIEHOYHBIX CPECTB



1. IMACHOPT
KOC nmo YJI OIII.01 MukpoOuosorusi, CaHUTapusi ¥ TUTUEHA B TTUIIIEBOM
IIPOM3BOJICTBE

(K00 u Hazsanue OUCYUNTUNDBL)

1.1. OO0mue MoJI0KEeHUA

KontponbHo-onenounsie cpeactsa (KOC) npennasHadensl i KOHTPOJS U
OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN OOY4YaroIMXCs, OCBOMBIIUX IMPOTrpamMMmy
yueOHor mucummuiiabl  OIIL[.01 MukpoOuosnorus, caHuTapuss U THUTHEHA B
MUILIEBOM MPOU3BOICTBE.

KOC BkiI04alOT KOHTPOJBbHBIE MaTepUaidbl sl MPOBEICHUS TEKYIIETO
KOHTPOJII W TPOMEKYTOUHON aTTecTani B (GopMe KOHTPOJIBHOW padoThl (3
CEMECTp), 3aueTa ¢ OLEHKOM (4 ceMecTp).

KOC pa3paboTtanbl B COOTBETCTBUU C:

obpazoBarenbHoM mporpammon CIIO mo cmemuansHoctn  19.02.11
TexHoysorus NpoayKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPHS;

nporpammbl yueOHou aucturinibl OIIL.01 MukpoOuosorusi, canutapus u
TUTHEHA B MTUILIEBOM HNPOU3BOJICTBE.

1.2. Pe3yabTaThbl 0CBOCHHUS IMCIMILUIMHBI, OJIeKANIHE POBEPKE

PesynabTaTsl HaumenoBanue 3jieMeHTa OcHoBHbBIE OKa3aTen

o0y4eHuUs YMeHH/3HAHU T OLICHKH Pe3yJIbTaTOB

(ocBOEHHBIE

yMeHus,

YCBOCHHbBIE

3HAHMA,
NMpPaKTHYeCKUi

onbIT (IpH

HAJTMYHH)

Vi coOnroAaTh NpaBuiia JMYHON TurueHsl U | [IpaBunbHOCT W TOJHOTA
CaHUTapHBIE TpeGoBaHuUs IIPY | BBIIIOJIHEHUS 3aJlaHuM.
MIPUTOTOBJICHUY TTUIIH; AJIeKBaTHOCTb, ONTUMAIBHOCTh

BbIOOpa  MOCJIEOBATEIbHOCTH
JEUCTBUN

y2 MIPOU3BO/IUTh CAHUTAPHYIO 00pabOTKy | YpOBEHb NpPaBUJIBHBIX OTBETOB
000py/1I0BaHUsI U UHBEHTAPS; IIPY IMCBMEHHOM KOHTpOJIE.

v3 BBIIIOJIHATH npocreimue | [IpaBmiibHOCTE W IOJNHOTA
MHUKPOOHOJIOTUYECKHE HMCCIEJOBAHUS U | BBIMOJIHEHUS 3aJlaHuM.
J1aBaTh OLICHKY nosiyueHHbIX | COOTBETCTBHE TpeOOBaHUSAM
pe3yabTaToB. UHCTPYKIUH. PanuoHanbHOCTH

JICHCTBHM.

31 OCHOBHBIE I'PYIIIIBI MUKPOOPTaHU3MOB; | YPOBEHb IIPABUIIBHBIX OTBETOB
IIpU  TUCBMEHHOM  KOHTpOJE.
beicTpora OpHUEHTALHU B
Matepuaine, ObICTpOTa peakluu
Ha BOIIPOCBL.

32 MpaBWiIa JUYHON TUTHEHbl PaOOTHHUKOB | YPOBEHb NPABUIIbHBIX OTBETOB
MULLIEBBIX IPOU3BOJICTB; IIpU NHUCBMEHHOM  KOHTpOJE.

beicTpoTa OpUEHTALIUU B




MaTepuane, OBICTpOTa peaKIiu
Ha BOIIPOCHI.

33 CaHUTAPHO-TEXHOJOTUYECKHE [IpaBwibHOCTH M IOJHOTA
TpeboBaHus K MIOMEIIICHUSM, | BBIITOJHEHHUS 3a/IaHHH.
000pPYy10BaHUIO, UHBEHTAPIO, OJIEKIIC; YpoBeHb MpaBHIBHBIX OTBETOB

IPU MMCbMEHHOM KOHTPOJIE.

34 KJacCU(UKALMIO MOIOIMX  CPEACTB, | YPOBEHb MNPABUIBHBIX OTBETOB
NpaBWa WX TNPUMEHEHUS, YCIOBHS U | IPM INHCHBMEHHOM KOHTPOJIE.
CPOKHM XpaHEHHs;, MpaBWja MpoBeACHUs | beictpoTa  OpHeHTanuu B
Ie3uH(EKIHH, JIe3UHCEKINY, | MaTepHuaie, OBICTPOTa pEeaKkInu
JiepaTu3aluu Ha BOIIPOCHL.

35 OCHOBHBIC THIIEBbIe HUHPEKIUH U | beictpota  OpueHTanuu B
NUIIEBBIE  OTPABJICHUS; BO3MOXKHBIC | MaTrepuaie, OBICTpOTa pPEaKIHH
HUCTOYHHUKH MHUKPOOHOJIOTHYECKOTO | Ha BOMpOCHL. IlpaBuibHOCTE U

3arpsA3HCHHA B ITMIIICBOM ITPOU3BOJCTBC.

II0JIHOTA BBIITOJIHCHUA SaZ[aHI/Iﬁ .

1.3. Pacnpeaesienne oueHUBaHHUS Pe3yIbTATOB 00y4eHHs 110 BHAAM KOHTPOJIA

Kon m HaumeHOBaHHWe 3JieMEHTa YMEHUH WM Buasbl arrecranuu
3HAHUM Texywuti Ilpomesxcymounas
KOHMPOb ammecmayus
V1 coOmonaTe mpaBwia JIUYHOW THTHEHBI W Onenka KOHTPOJIbHAS
CaHUTapHble TpPeOOBAaHUSA TPU MPUTOTOBICHUU BBITIOJTHEHU S pabota (3
TTHIIIH; MPaKTUYECKHUX CEMECTp), 3a4eT C
3aJaHUN U OIICHKOM (4
1a00PaTOPHBIX CEMecCTp)
pabor
Y2  nOpous3BOIUTH  CaHHUTapHY0  00paboTKy [TuceMeHHBIi KOHTPOJIbHAS
000pyI0BaHUs U UHBEHTAPS, ompoc pabota (3
CEMECT)p), 3aUeT C
OTIeHKOM (4
CEMECT))
v3 BBIIIOJIHSATH pocTenIme Onenka KOHTPOJIbHASI
MHUKPOOHMOJIOTHYECKUE HCCIIEAOBAaHUS M J1aBaTh BBITIOJTHEHH S pabota (3
OLICHKY ITOJTy4YEHHBIX PE3YJIbTaTOB. MPAaKTUIECKUX CeMecTp), 3aUeT ¢
3aJaHul U OIleHKOM (4
1a00paTOPHBIX ceMecTp)
pabot
3HATh:
31 OCHOBHBIE I'pYIIEI MUKPOOPTaHU3MOB; [TuceMeHHBIN KOHTPOJIbHAS
ompoc. pabora (3
Ouenka CEeMecCTp), 3aueT ¢
BBITTOJTHEHUS OIIeHKOM (4
1a00paTOPHBIX CEMECTDP)
pabot
32 mpaBwia JUYHOW THTHEHBI pPaOOTHUKOB [TuceMeHHBIN KOHTpPOJIbHAs
MTUIIEBBIX MPOU3BO/ICTB; oTpoc pabora (3
CEMECTp), 3aUeT C
OIIeHKOM (4
ceMecTp)
33 CcaHUTApHO-TEXHOJIOTHYECKHE TPEOOBAHHS K Ouenka KOHTPOJIbHAS




MOMEIIEHUsIM,  O0OpYyIOBaHUIO,  HHBEHTApIO, BBITIOJTHEHUS pabora (3
OJIeXK]IC; MPAKTUYECKUX CEMECT)p), 3aUeT C
3alaHUU. OLIeHKOM (4
[TuceMeHHbII CEMECT))
oIpoc
34 knaccuukanyio MOIOUIMX CPEACTB, IMpaBHiIa [TuceMeHHBIN KOHTPOJIbHAS
UX TPUMEHEHUS, YCIOBUS U CPOKH XpaHEHUS; orpoc pabora (3
npaBuiia MIPOBEICHUS ne3uH ek, CEMECT)p), 3aUeT C
JIE3UHCEKLINH, IepaTU3alun OLIeHKOM (4
CEMECTD)
35 OCHOBHBIC THWINEBbIC MHPEKIUU U THIICBHIC Ouenka KOHTPOJIbHAS
OTpaBJICHHUS; BO3MO>KHBIE HUCTOYHUKU BBIMIOJTHEHU S pabota (3
MHUKPOOHOJIOTMYECKOTO 3arpsi3HEHUSI B IMUILEBOM MPaKTUYECKUX CEMECTp), 3a4eT C
MIPOU3BOCTBE. 3aJaHUN U OILICHKOMH (4
1abopaTOPHBIX ceMecTp)
pabort

1.4. PacnpenesieHre THINOB OLEHOYHBIX CPEACTB IO J3JIeMEHTAM 3HAHMHU M
YMeHHMH TeKyIlero KOHTPOJIs

Conep:xanue yueOHOro Tun KOHTPOJILHOIO 32/ IaHNS
MaTepHuaJia o nporpamMmme Y1 Y2 Y3 31 32 33 34 35
Y/MAK

Pazgen 1. O6mas MUKpOOHOIOTHS
Tema 1.1. Mukpobuonorus - 3
Hayka
Tema 1.2. HWcropusi pa3BuTui 17,
MHUKPOOHOIOTHU 18
Paznen 2. Mopdonorus MUKpOOPraHU3MOB
Tema 2.1. Mopdonorus u 17, 3
pa3BUTHE OaKTEepHid 18
Tema 2.2. Mopdonorus 3
MHUKPOBOJOPOCIEHN
Tema 2.3. Mopdonorus u 18 3
pa3BUTHE MUILICTHAIBHBIX TPUOOB
Tema 2.4. Mopdonorus u 18 3
pa3BUTHE  CyMuaThlX  IpuOOB
(IpoxKH)
Tema 2.5. Mopdomnorus, 3
CTpOEHHE, pa3BuTHE
BHEKJICTOYHBIX OpraHN3MOB
(BUpYCHI)
Paszgen 3. ®u3nosorusi MUKpOOPraHU3MOB
Tema 3.1. KynpTuBuUpOBaHuEe H 17
POCT MHKPOOPTaHH3MOB
Tema 3.2. OOMeH BelecT 3
Tewma 3.3. CiupTtoBoe OpokeHue
Tema  3.4. MonoyHOKHCIIOE, 3
MPOITMOHOBOKHUCIIOE u

[98)




MAacCJISTHOKHCIIOE OPOKEHHSI

Tema 3.5. VYKcycHOKHCIOE U 3
JTUMOHHOKHUCIIOE OpOIKEHUs
Tema 3.6. 'nuenue 3

Paznen 4. BausHue yciioBuil BHEIIHEN Cpebl HA MUKPOOPTaHU3MBI

Tema 4.1. Bnusuue ¢usndeckux
(hakTopoB

3

Tewma 4.2. BnusiHre XUMHUECKUX U
OMOJIOTHYECKHUX (PaKTOpOB

18

Tema 4.3. Pacmpoctpanenue
MHUKPOOPI'aHU3MOB B IPHPO/IE

17

Paznen 5. 'uruena

Tema 5.1. Jluu”as rurueHa
paOOTHUKOB MPEANIPHUITUI

Tema 5.2. I mucTHBIE UHBA3UN

17

Tema 5.3. IIaTorennrie
MHKPOOPTraHU3MBbl

17

Tema 5.4. IlumeBsie HHGEKIUU U
OTpPABJIEHUS

17

Paznen 6. Canutapus

Tema 6.1.
AMHIEMHOIOTHYECKHE
TpeOoBaHuUs K (PaKTOpaM BHEIIHEH
cpeabl u 651aroycTpoicTBY
HpEANPUATUI

CanurapHo-

17

Tema 6.2.
TUTHEHUYECKUM
MUIIEBBIX MPOU3BOJICTB

CanurapHo-
KOHTPOJIb

Tema 6.3. CaHuUTapHO-TIMIIIEBOE
3aKOHOAATENHCTBO U OpPraHMU3AIH
CaHMTAPHO-TIMIIEBOTO HAI30pa

Pa3znen 7. MukpoOHOIOTHS MUILEBBIX TPOL

TOB

Tema 7.1. Muxkpobuonorus
OCHOBHBIX ITMUIIEBBIX ITPOJTYKTOB

17

Pasnen 8. JIpoxkeBoe NPOU3BOJICTBO

Tema 8.1. [TpouzBoacTBO
JPONIKEN

Paznen 9. MuxkpoOuonoruss npou3BOACTBa XJjeda, XJIe000yIOYHBIX, MaKapOHHBIX H
KOH/IUTEPCKUX u3Aeauii / MukpoOHoI0rus npou3BoACTBa COI0Aa, MPOIYKIIMUA OpOANIbHBIX
ITPOMU3BOJACTB M BUHOACIINAA, 0€e3aJIKOTOJILHEBIX HAITUTKOB

Tema 9.1. MuxkpoOuonorus
xJ1e00MeKapHOTO TPOU3BOJCTBA /
MukpoOuonoruss CIUpTOBOTO U
JIMKEPOBOJOYHOTO TTPOU3BOICTBA

3

3

Tema 9.2 Muxkpobuonorus
KOHJIUTEPCKOTO TPOU3BOJCTBA /
Mukpo6uosiorusi MUBOBAPEHHOTO
1 6€3aJIKOr0JIbHOTO MPOU3BOJICTBA

Tema  9.3. MuxkpoOuosnorus
MaKapoOHHOTO  TPOU3BOJCTBA /
MukpoOuonoruss  IpOM3BOACTBA




BHHaA

Tema 9.4. JlaGopaTtopHbie 18 18 18 17
UCCIIEIOBAaHHS KauyecTBa u

0€30MaCHOCTH CBIPbSI U TOTOBOM

MPONYKIIMH

1.5. Pacnpeneﬂeﬂne THIIOB OHCHOYHBLIX CPEACTB IIO JJIEMECHTaAM 3HAHMI M
YMeHl/Iﬁ, KOHTPOJIUPYEMBIX Ha HpOMeH(yTOqHOﬁ arTrecranmumn

Copep:xxanue y4e0HOI0o THn KOHTPOJILHOTO 33/ IaHHUS
MaTepuaJia 1o nporpaMmme Y1 V2 y3 31 32 33 34 35
YA/MIAK
Pasgen 1. O6mast 4 4 4
MHUKPOOHOIOTHs
Paznen 2. Mopdomorus 4 4 4
MHUKPOOPTaHHU3MOB
Paznen 3. ®dusunonorus 4
MUKPOOPIaHU3MOB
Pasnen 4. BnusHue ycioBuii 4 4 4 4
BHEIIIHEH cpebl Ha
MHUKPOOPTaHU3MBI

N
N
N
N
N
N

Paznen 5. 'uruena
Pa3znen 6. Canurapus

n
n
N
N
o
o
o
o

Paznen 7. Mukpobuoiorus 13 13 13 13
MUIIEBHIX MPOAYKTOB

Paznen 8. JpoxokeBoe 13 13 13 13 13 13 13 13
MIPOM3BOJICTBO

Paznen 9. Muxkpo6uosnorust | 13 13 13 13 13 13 13 13
MIPOU3BO/ICTBA xJe0a,

xJ1€000yJIOUHBIX, MaKapOHHBIX H

KOHJIUTEPCKUX W3CTIHN /

MuxkpoOuonorus  IPOU3BOICTBA
coJiofia, MPOAYKIIMH OpOIUIBHBIX
MIPOU3BOJICTB u BHHOJICIIHS,
0€e3aJIKOr0JILHBIX HAITUTKOB

2. CHHEIIN®PUKALIUA OHEHOYHBIX CPEACTB

2.1. Ha3nauenue

Crneunrdukanyeil ycTaHaBIMBAIOTCA TpeOOBaHUS K COAEPKAHUIO H
O(pOpMJICHUIO BapUaHTOB OLEHOYHOIO CpEACTBAa: MpakTUyeckas padorta
(mpakTHueckoe 3amaHue), JaboparopHas paboTa, MHCHBMEHHBIM  OIPOC,
KOHTpOJIbHAsA paboTa, 3aUeT C OLEHKOM.

Tun oueHouHoro cpenctBa (mpakTudeckas paboTa (MPaKTUYECKOE
3ajaHue), JaboparopHas paOoTa, MUCBMEHHBIA OMPOC) TMpeIHa3HAYeH IS
TEKYILEro KOHTPOJISL; TUIl OLIEHOYHOTO CPEACTBA (3a4€T C OLICHKOW, KOHTPOJIbHAs
paboTa) mpeaHa3HAUYeH AJisl MPOMEKYTOYHOM aTTeCTallid W OLEHKU 3HaHUHM U
YMEHHM CTyAeHTOB 1o mporpamme yueOHoil  aucuuruimasl  OINL.01
MuxkpoOuosiorusi, CaHUTapusi M TUTHEHa B THIIEBOM  IPOU3BOJICTBE



oOpazoBarenbHOM mporpamMmbl 19.02.11 TexHonorus NpPOAYKTOB MUTAHHUS U3

PACTUTENIBHOTO CBIPBS.
2.2.
2.3.

KoHTHHreHT aTTecTyeMbIX: CTYJCHTHI 2 Kypca.
dopMa ¥ yCJII0BHA aTTECTAIUN:

Texymuii KOHTPOJIb MPOXOJUT MO TeMaM y4eOHON AUCIUIIIUHBI.

[IpomexxyTouHast aTTecTalisi MPOBOAUTCA B (popMe KOHTPOJIBHON pabOThI
U 3a4eTa C OIEHKON MO 3aBEpIICHUIO OCBOCHUS y4yeOHOTOo marepuaia ydyeOHOM
JTUCIUTUINHBI, TTPU MOJIO0KUTEIBHBIX PE3yJIbTaTaxX TEKYIIETO KOHTPOJIS.

2.4. Bpems BbIIIOJHEHUS:

Ha BbInosIHEHHE TEKYIIEro KOHTPOJISE OTBOIUTCS:
npakTudeckas padora (mpakruueckoe 3ananue) — 90 muH,

nabopaTtopHas paborta — 90 muH,

nucbMeHHbIN onpoc — 10-20 muH,

KOHTpOJIbHAsA padboTa, 3a4eT ¢ OUeHKo — 45-90 MuH.

2.5.

CpEaACTB M MOATOTOBKMH, oﬁyqaloumxca KR aTTeCTaluu.

Pexomenayemasi JmurTeparypa st  pa3padOTKM  OI€HOYHBIX

Bbubdanorpaduyeckoe onncanne u3TaHus
(aBTOp, 3arJ1aBue, BUA, MECTO M IO U3JaAHUS, KOJI.

cTp.)

OcnosHas/
IOMOJIHMTEIbHA
sl TUTEpaTypa

Knuroo6ecneueHHOCTL

Koua-Bo. 3k3. B
omo.J1.
CIIoI 9y

JJ1eKTPOHHbIE
pecypchl

BacrokoBa, Auna TumodeenHa.
MuxkpoOuosnorus, GpU3NoIOTHS MUTAHUS,
CaHUTApUs U TUTHCHA | YICOHUK IS
crienimaibHocTy "TloBap, konauTep" cpeaHero
podhecCHOHATLHOTO 00pa3oBaHus /
A.T.BactrokoBa. Mocksa : KnoPyc, 2021. 196 c.
: mi., Tabi. (CpenHee mpodeccHoHATBHOE
00pa3oBaHue)

OCH

48

BacrokoBa A.T. Mukpo6uomnorus, Gpu3nonorus
MUTAHUS, CAHUTAPUS U TUTHEHa : Y4YeOHuK /
BacrokoBa A.T. Mocksa : KnoPyc, 2021. 196 c.

OCH

ObC BOOK.ru

Emies, Bcepomon TuxonoBuu.
Muxkpoouosnorus : Yuedbuuk s CIIO / Emues
B. T., Mumyctun E. H. 8-e u3n., ucnp. u gom.
MockBa KOpaiit, 2021. 428 c.
(ITpoeccronanbHOE 00pa3oBaHUE) .

OCH

OBC IOpaiit

Emues, Bcesomon Tuxonosud. OCHOBEBI
MukpoOuonoruu : Yueonuk s CIIO / Emien
B. T., Mumyctun E. H. Mocksa : Opaiir,
2021. 248 c. (ITpodeccronanpHoe
0Opa3oBaHue)

JOIT

OBbC IOpaiit

PyOuHa, Enena AnekcaHapoBHa.
MukpoOuosnorus,  (QU3MOJIIOTHUA  NUTAHMUS,
caHuTapus : YueOHoe mocobue / Poccuiickmii
DKOHOMWYECKHA  yHUBepcuTeT wuMm. [.B.
[InexanoBa. 2, wucnp. u pon. Mocksa
MsnarensctBo "®OPYM", 2021. 240 c.

J011

ObC ZNANIUM



https://www.book.ru/book/936275
https://urait.ru/bcode/471796
https://urait.ru/bcode/471810
http://znanium.com/catalog/document?id=360308

2.6. llepeyenr MaTepHajioB, 000pyAOBaHUSI W HWH(POPMANMOHHBIX
HCTOYHHKOB.

O6opynoBanme: nabopaTOpHbIE  BEChl, akBaaucTwisaTop  J[2-4-02,
tepmoctar TC-1, AIEKTpOIIUTKAa KepaMuyeckas IBYXKOMQOpodHas, Kamepa
['opsiea 4-x ceTouHasi, NETIM MUKPOOMOJIOTUYECKHE, CTEKIIO TOKPOBHOE, CTEKIIO
npeaMmetHoe, 4amku lletpu, ueHTpudyra nabopaTopHas, caxapuMeETp
YHUBEpPCAJIbHBIM, OaHs BoOjAsHas JaboparopHas, AxBaguctumisTop JJI-4-02,
AHanuTuyeckue HSJeKTpoHHbIe Becbl Pioneer, MukpoBuzop pVizo-101(4
mT),AHanu3zatop  BiaaxHoctuMX-50, Lentpudyra madopatopuasllJIH-16,
Tepomocrat Bo3aymmssiit TC 1/201,Xononunsauk Indesit.

3. BAPUAHTBHI OHEHOYHBIX CPEACTB
IIpumepHBIN epevyeHb BONPOCOB /I KOHTPOJIbHOI PadoThI

1. [Tpenmer  mukpoOuosorus. Mcrtopuss  mukpoOuosoruu. InaBHbIE
HAIpPaBJICHUS! COBPEMEHHOW MUKPOOUOJIOTUHU U €€ 3a1a4u.

2. MeToapl U3y4eHUs MUKPOOPTraHU3MOB, OOLIME MPU3HAKK U pa3zHOOOpasue
MUKPOOPTaHU3MOB.

3. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE OakTepuu; popma, pazMepsbl, CTpOCHHUE
KJIETKU; MPUHLNI KJIAcCU(PUKALUN OaKTEpUl; XapaKTEepUCTHKA OTICJIBbHBIX Py
OaKTepHil.

4. [IpuroroBieHne 1 MUKpOCKOIMPOBAHUE MTPENapaToB OaKTepuil.

5. [InecneBbie  rpubObl, ux ¢opma, pa3Mepbl, pa3MHOXKEHHUE U
KJ1accu(pUKaLUs; XapaKTEPUCTHKA TPUOOB, UMEIOLIUX MPAKTHYECKOE 3HAUYCHHUE.

6. Hpoxoku, ux ¢dopma, pa3Mmepbl, pa3MHOXKEHHE U Kiaccu(puKaius;
XapaKTEPUCTHKA APOXOKEH, UMEIOIIMX TPAKTUYECKOE 3HAYCHUE.

7. Bupycel. Pa3mepsl, CBOIICTBa, 3HaueHUE B >KHU3HU YeJOBEKa; (HOPMBI
CYLIECTBOBAHMS BUPYCOB, 0COOCHHOCTH XUMUYECKOT'O COCTABA.

8. OOMeH BeleCTB MMKPOOPraHU3MOB. OJEMEHTApHBIM COCTAaB  KIIETOK
MUKPOOPTraHU3MOB; COJAEpKaHHE BOJbI M ee (opMa B KIETKaX; THIbl MUTAHUS;
bakTopsI pocTa.

9. KynpTuBHpOBaHME MUKPOOPraHUW3MOB. [IpUrOTOBIIEHHE NUTATENIBHBIX
Cpen.

10. Baxsueiimme OMOXUMUYECKUE TIPOLIECCHI MUKPOOPTaHU3MOB, UCIIOJIb3yEeMbIE
Ha MUIIEBBIX TPOU3BOACTBaX. OCHOBHBIE MPOLECCHI, UX KIACCU(UKAIUY.

11. [elictBue dKoJOTHYECKHX (AKTOPOB HA  MHUKpOOpraHusmbl. PocT
MUKPOOPTraHU3MOB B  3aBUCUMOCTH OT TEMIIepaTypbl; CTEpWIu3alus U
nacTepu3alus; BIUSHIUE OCMOTHYECKOTO AaByeHus, Y O-u3nydeHus: Ha KIETKU.

12.  OCHOBBI MHKPOOHOJIOTHYECKOTO W CAHUTAPHO-TUTHMEHUYECKOTO0 KOHTPOJIS
NUIIEBBIX NPOU3BOACTB. VICTOYHMKM NOCTOPOHHHX MHUKPOOPraHM3MOB Ha
IPOU3BOJICTBE; MATOT€HHbIE MHUKPOOPTraHU3MbI U UX 0coOeHHOCTH. \[IuieBbix
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uHeKIni 51 MULIEBBIX OTPABJICHUM. CaHuTapHO-NIOKa3aTEIbHbIE
MHKPOOPTraHU3MBI.

13. T'urmeHuueckas XapakTepUCTUKa (PAKTOPOB BHEIIHEW cpeabl U TpeOOBaHUS
K YCTPOWCTBY MHUIIEBBIX MNPEANPUITHI, OCHOBHBIE TPEOOBAHUS K COAECPKAHUIO
NUIIEBBIX NPEANPUATUI, TPEOOBaHMS K KaueCTBY ChIPbSl U MHUIIEBBIX MPOIAYKTOB.
CaHuTapHble TpeOOBaHUS TPU XPAHEHUM TOTOBOM MPOAYKIMM Ha IUIIEBBIX
IPEANPUATHUSAX.

[IIxama onenku

[Ipouent KauecTBeHHas OlIeHKa YPOBHSI NOATOTOBKH
PEe3yJIbTaTUBHOCTHU bann (otmeTka) BepOanpHbIii anamor
(MpaBUIBHBIX

OTBETOB)

90 — 100% 5 Ot1inn4yHO

80 — 89% 4 Xopo1io

70 —79% 3 YAOBJIETBOPUTEIBHO
menee 70% 2 HEYAOBJIETBOPUTEIBHO

IIpuMepHBIH epeYeHb BOMPOCOB /IS 32a4eTa ¢ OLCHKOM

l. [Ipon3BOACTBO APOAIKEN. Y CIOBUS XPAHEHUS U PA3MHOXKEHUS IPOAOKEH.
Yucras KyJapTypa ApOKKEH.
2. Muxkpooprasus3mel XJIE00NIEKapHOTrO IIPOU3BO/ICTBA. CoIpbe

XJIeOOMEKApHOTO MPOU3BOICTBA, YCIOBUS €ro XpaHeHus. CTaauu xyie0onekapHoro
IIPOM3BOJCTBA. YCIOBHUS IIPOBEIECHMS BCEX TEXHOJOTMYECKUX OIEpaluu.
MukpoOHOIOTUYECKU ~ KOHTPOJIb W CAHUTAPHO-TUTMEHUYECKUH  PEKUM
XJIe0OTIEKapHOTO MPOU3BOJICTBA.

3. MukpoOuosornyeckie Mpouecchl MpPU MPOU3BOACTBE KOHIAUTEPCKUX
u3nienuii. MHUKpPOOMOJIOTMYECKUN KOHTPOJIb U CAHUTAPHO-TUTHEHUYECKUIN PEKUM
IIPOU3BOJICTBA KOHAUTEPCKUX U3AEIIUN.

4. MukpoOuroaornyeckue Mpoleccbl NpH  MPOU3BOJACTBE MaKapOHHBIX
u3nienuii. MHKpOOHONOTrMYEeCKU KOHTPOJIb U CAHUTAPHO-TUTHEHUYECKUI PEeKUM
IIPOU3BOJICTBA MAKAPOHHBIX M3JIECIIAMN.

5. MukpoOuonorus NUBOBAPEHHOTO MPOU3BOACTBA. ChIpbE, YCIOBHUSL €r0
xpaneHus. CTaguu MOpPOU3BOJCTBA. YCJIOBUS NPOBEICHUA OpOXEHUA U
noOpaxuBanua. MHUKpOOMOJIIOTMUECKUIT KOHTPOJb U CAHUTAPHO-TMTMEHUYECKHM
PEXUM IIPOU3BOJICTBA

6. MuxkpoOuosiorusi BUHOAEIBYECKOTO Mpou3BoACTBA. ChIpbe, yCIOBUSL €ro
xpanenus. Ctaauu npousBocTBa. MUKPOOMOIOTHYECKHI KOHTPOJIb M CAHUTAPHO-
TMTMEHUYECKUM PEKUM IIPOU3BOIACTBA

7. MukpoOuosornyeckiue MpoOUEeCcChl MPH MPOU3BOACTBE 0€3a7IKOTOJIbHBIX
HanUTKOB M KBaca. ChIpbe B MPOU3BOJICTBE KBaca U 0€3aJIKOTOJIbHBIX HAIUTKOB.
Cranun IIPOU3BOJICTBA 0€3aJIKOTOIbHBIX HAaIlUTKOB 151 KBaca.
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MukpoOHOIOTHYEeCKHiI ~ KOHTPOJIb W CAHUTAPHO-TUTHEHUYECKUH  PEKUM
POM3BOJICTBA 0€3aJIKOrOJIbHBIX HAIUTKOB U KBAaca.

[IIkana onenkn

[Ipouient KauecTBeHHas OlleHKa YPOBHS MOJATOTOBKHU
PE3yNbTAaTUBHOCTH bann (otmeTka) BepO6anbHblii ananor
(IpaBUIIBHBIX

OTBETOB)

90 — 100% 5 OtauyHo

80 — 89% 4 Xopoiiio

70 —79% 3 YIOBJICTBOPUTEIBLHO
menee 70% 2 HEYJIOBJICTBOPUTEIIBHO

IIpumepHbIN NepeYyeHb NUCbMEHHOI0 OIPoca

Mop@doJ10russ MUKPOOPraHU3MOB BOIIPOCHI /ISl YCTHOIO OIpoca:

BriOepere oauH npaBUIIbHBIA OTBET U3 MIPEAJIOKEHHBIX:

1.HazoBuTe XapakTepHble NPU3HAKH KIIETOK 3YKapHUOTOB.

a) HAJIM4Ke sIACPHOU MEMOpPaHHI;

0) sAepHBIN anmapaT IPEeACTaBICH OJHONH XPOMOCOMOIN;

B) HAJIMYUE MUTOXOHAPUM, IJIACTHU]I, BAKYOJICH.

') OTCYTCTBUE UCTUHHOTO S/pa.

2.Kakue ciocoObl pa3MHOXKEHUS UMEIOT TPUOBI.

a) BEreTaTMBHOE Pa3MHOKECHHUE;

0) Oecroyioe pa3MHOKEHHUE,

B) IIOJIOBOE Pa3MHOKEHUE.

3.B kakoit aze pazsMHOKEHHS OaKTepUaTHLHOM MOMYJISIIMN BCE KIETKH HAXOMSITCS
B COOTBETCTBUU AKTUBHOTIO JICTICHUS.

a) crauuoHapHas ¢asa;

0) (daza ormMupanus;

B) DKCHOHEHIMabHas (a3a;

r) jorapupmuyeckas (asa.

4.Kakue OakTepuu OKpAIIMBAIOTCA MO TpaMMy (HUOJIETOBBIM KpacHTEIEeM
(TeHIIMaHBHOJIETOM) U HE 00€CIIBEYMBACTCSI CIUPTOM UM allE€TOHOM.

a) rpamMM — (OTpHULIATENbHbIE) OAKTEPHUU.

0) rpaMM+ (TIOJIOKUTETBLHBIE) OAKTEPHUH.

5.Uemy paBHO yBeTWYEHHE MUKPOCKOIA, €CJIM MPU padOTe MPUMEHSIOT OKYJIISp
15 x, oobekTuB 40 X.

a) 150 kpart; 6) 400 kpart; B) 600 kpar.

6.Uem OTIM4aroTCst APOMOKEBBIC KIETKH OT OaKTePUATbHBIX ?

a) (opmoii; 0) BETUUMHON; B) CTPOCHUEM.

7.B Kakux OTpacisax NUILEBON IPOMBIIIIIEHHOCTU UCIIOJIB3YKOTCS JPOKIKHU.

a) CIUPTOBOI; 0) BUHOAEIBYECKON; B) MUBOBAPEHHOM; I') XJI€OOMEKapHOM.
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®Ou31010rusi MUKPOOPTraHU3MOB.

Bri6epere oauH MpaBHIIBHBIN OTBET U3 TPEIJIOKCHHBIX

1. Kak Ha3pIBaeTCs MUTATEIBHBIC CPEBI ISl BRIPANTUBAHUS MHUKPOOPTAHU3MOB, B
COCTaB KOTOPBIX BXOMST OIpPEICICHHbIE XUMUYECKUE COCAMHEHHS, B TOYHO
OTIPEJICTICHHBIX COOTHOIICHUSX APYT K APYTY.

a) HaTypajbHbIC; 0) TMOJYCEHTETHUYECKHE; B) CHHTETUUYCCKHUE.

2.Kakre MHUKpOOMOJOTUYECKHE TIPOILIECCHl CHIDKAIOT —KaueCTBO  MUIIEBBIX
MPOYKTOB.

a) THHEeHUE; 0) OpoKeHUe; B) JbIXaHHUE; T') INICCHEBEHHUE.

3.YKCYCHOKHCIIbIE OAKTEpUHN OTHOCATCS:

a) (hakymbTaTUBHBIM (YCIOBHBIM) a3pOOHBIM; 0) CTPOTUM U a’3podam.

4.K kakomy BHIy OpO>KCHHSI OTHOCUTCS CICAYIONMAs XUMUICSCKasT PEaKIIHS:
3C6H1206=4 CH3CH2COOH+ 2CH3COOH+ 2C0O2+ 2H20.

a) CcOupToBOMYy; ©)  MOJIOYHOKHCIOMY; B)  MNPONUOHOBOKHCIOMY; T)
MAaCJISTHOKUCITIOMY.

5.Kakas  kuciora  oOpazyercss TpU  OKUCICHMM  JTUJIOBOTO  CIHpTa
YKCYCHOKHUCITBIMU OaKTEPUSIMH.

a) ykcycHas; 0) JIMMOHHAs;

6.UTo Ha3bIBaeTCs OpoKEHUEM?

a)  OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIA MpOIECC 0e3 ydacTHsi KHUCIopojaa; 0)
ryOOKO€  pa3MHOXKEHHWE  OCJKOBBIX  BEIIECTB  MHUKPOOPTraHW3MaMmu;  B)
OKHUCJIUTENIbHO- BOCCTAHOBUTENIBHBIN MPOLIECC C yUaCTUEM KUCIOpoia?

7.Kakasi TpyImma OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX (DEPMEHTOB Yy4YacTBYET B
HETIOJTHOM OKHMCJIEHUU CcyOcTpara?

a) JIETUJIPOTeHa3bl; 0) IMTOXPOMOKCUIA3HI. 8

8.Mukpoopranu3Mbl, yCBOSIIOIIUE YIiiepoa B Heopranuueckout popme (CO2), ato:
a) aBTOTpPOo(dbI O) reTepOTPOPHI.

Bausinue ¢pakToOpoB BHEIIHEH CpPeAbl HA PAa3BUTHE MUKPOOPraHM3MOB

TecT: ykaxute, BEpHO, JI BBICKA3bIBAHUE.

1. Mertabno3 — ¢dopmMa COBMECTHOTO CYIIECTBOBAaHUS MHUKPOOPTaHU3MOB,
IPUHOCSIINX APYT APYTY MOJb3Y.

2. AHTOraHmsmM — 3TO TMPOLECC, BBI3BIBAOIIMNA  YIHETEHHUE  OJHHX
MUKpPOOPraHU3MOB ITPOTYKTAMHM KU3HEAESITEIIBHOCTH APYTHX.

3. HWHrubutopsl — 3TO BEIIECTBA, YrHETAOIIUE KU3ZHENIEATEIIbHOCTh
MUKpOOpraHu3mMoB. K HHUM OTHOCSTCS: CONM TSDKENBIX METAJJIOB, KHUCIOTHI,
HIEJI0YH, CIIUPTHI, XJIOP, 3PUPHI U Ipyrue BELIECTBA.

4. Ilcuxpoduiibl — 3T0 M/0, HOPMAIILHO CYIIECTBYIOIINE U PA3MHOKAIOUIUECS MPU
cpenHux temmeparypax ot 25 no 30 c.

5. OnTumanbHas TemiepaTypa pa3BuTus TepmMouioB 55 — 65 c.

6. Crepunnzanusi OCyIIECTBISIETCS MO JEHCTBUEM BBICOKMX TeMmmepaTyp (BbllIe
100 oc), mpm OTOM MNPOHUCXOAUT IIOJHOE OCBOOOXKICHHE MPOIYKTOB OT
MUKpPOOPraHU3MOB U UX CIOP.
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7. Ilpy TNOHMXEHHH BJIAXHOCTH B MMUTATEIIBHOM CpEeAE, MHUKPOOPTraHU3MbI
HAYWHAIOT UHTEHCUBHO PA3MHOXKAThCS.

8. IIpu NOBBINIEHNU KOHIIEHTPAIIUU COJIU B CyOCTpaTe, IUTOILIa3Ma KIETKU TepseT
BOAY, CKHUMAETCsA, M KJICTKa MOXXET MOTHOHYTh. ITOT TMPOIECC HA3BIBACTCS
J1a3MOJIN3.

9. VYnprpaduoneroBble Jy4yd 00JAmalOT  CIOCOOHOCTBIO  MOJJEPKUBATH
KU3BHENIEATEIbHOCTh KJIETKM MHUKpoopraHu3moB. OHHU 0051ajal0oT  BBICOKOMU
DHEPIrueH, 3apsKarT €10 MHKPOOPTraHU3MbI, YTO NPUBOAUT K WHTEHCHUBHOCTH
Pa3MHOXKEHUS.

10. Tloxm BO3OEHCTBHEM pPAJUOAKTHBHOIO M3JIYyYECHHUS B KJIETKE BO3HUKAIOT
HeoOpaTUMbIE  HApyImIeHWss OOMEHa BENIECTB, pa3pymamTcs (EPMEHTHI,
WU3MEHSIOTCS BHYTPUKIIETOUHBIE CTPYKTYPBI, YTO IPUBOJUT K TUOSIH KIICTKH.

JIMyHasl rUrueHa

1. Ilopsimoxk TPOXOXKIACHUS MEIUIUHCKHX OCMOTPOB JIMII, MHOCTYIAIOIIUX Ha
paboTy B OpraHu3aliy 0OIIECTBEHHOI'O MUTAHMS?

2. YTO BXOJUT B TTOJHBIN KOMIUJIEKT CAHUTAPHOM Ok bl HoBapa?

3. IlpaBuna JWUYHOM THTHEHBI, KOTOpbIE JOJDKHBI COONIOAATh PaOOTHUKH
OOIIECTBEHHOT'O ITUTAaHMS?

4. ITpaBusia MBIThS U JIe3UH(PHUITUPOBAHUS PYK pabodmnX?

5. Tlouemy k pabore B IIexaX HE JOMYCKAIOTCS JIMIa C THOMHUYKOBBIMH
3200JIeBaHUSIMU KOKH, TIOPE3aMH, 0’KOTaMHU, CCaIMHAMU?

IlaToreHHbIe MUKPOOPTraHU3MbI

1.JlaitTe onpeeeHNe MOHATHIO «ITUIIEBBIE OTPABJICHUS.

2.1lepeuncnuTe CUMITOMBI ITUAIIEBBIX OTPABICHUN:

3.YKaxuTe NpUYMHBI BO3HUKHOBEHUS IMHILEBBIX OTPABIECHUN OaKTepUaIbHOrO
MIPOUCXOKICHHUS.

4.00bsicHTEe, B 4Ye€M OTJIMYME TUIIEBBIX TOKCHMKO30B W  MHUIIEBBIX
TOKCUKOMH(EKUUN. 5.1aliTe XapaKTEPUCTUKY MATOT€HHBIM CTPENTOKOKKAM.

6. JlaiiTe XapakTepuUCTUKY ATOT€HHBIM CTaA(UIOKOKKAM.

7.Bo30ynuTeny KUIIeUHbIX MHPEKIIMOHHBIX OOJIE3HEH.

CaHUTApHO-TUTHEHUYEeCKHIi KOHTPOJIb MUIIEBBIX MPONU3BO/CTB

1.HakakoM paccTOsTHUU OT KHJIBIX JIOMOB PacIoJiaratoT IUIONMIAJIKH JJII MyCOPHBIX
6axoB?

a) 10 meTpos 0) 25 metpoB B) 30 MeTpoB

2.Ha kakyo BBICOTY CTE€Hbl MPOU3BOJACTBEHHBIX MOMEIICHUN OOIMIIOBBIBAIOTCS
TJTATKOM?

a) 1 metp 0) 1,7 meTpoB B) 2,5 meTpa

3.Kak 4acto npoBoAUTCs TeHepaibHas yoopka U Ae3uH(EKIUs TOMEIEHUA?

a) He pexe 1 paza B mecsil 0) He pexke 1 paza B TOJl B) €KETHEBHO

4. TpanCnOpTHUPOBKA TMHUILIEBBIX IPOJYKTOB OCYIIECTBISETCS TPAaHCIOPTOM, Ha
KOTOPBIW BBIAAETCS:
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a) CTpaxoBOH MOJIMC 0) MEIUIIMHCKAS KHIDKKA B) CAHUTAPHBIN TAaCOPT
5.1IumieBbie TPOAYKTHI, TOCTYHAIOIINE B OPTaHU3AIUU JTOJKHBI COITPOBOKAATHCS:
a) HaKJIaTHOH 0) IMMyTEBBIM JINCTOM B) KaU€CTBEHHBIM yIOCTOBEPEHHEM

6.B poun3BOICTBEHHBIX MOMEIICHUSIX 000PYI0BAaHHE Pa3MEIAIOT:

a) C y4eTOM TMOCJIeIOBATEIbHOCTH MOMKH 0) ¢ y4eTOM IOCJIEI0BATEILHOCTH
TEXHOJIOTHUYECKOTO IPoIiecca B) C yU4€TOM IOBBIIICHUSI €r0 MIPOU3BOIUTEIIBHOCTH
7.KyxoHHYI0 IOCYy MOIOT BOAOM C TEMIEpaTypou:

a) 25-30 C 6) 45-50 C B) 65-70 C

8.Ha npennpustusx oOIIeCTBEHHOTO MUTAHUS 3alPEIICHO MCIO0JIb30BaTh MOCYY,
H3TOTOBJICHHYIO M3:

a) HepKaBeIOIIeH cTanu 0) aTIOMUHHUCBYIO B) YMaJIUPOBAHHYIO

9.1lpm ne3uH(eKIHy MOCYIbI, HCIIOJIB3YIOT:

a) 0,2 % pactBop xnopHoii uzBectu 0) 0,5 % pactBop xsopHoit uzsectu B) 0,05 %
PacTBOP XJIOPHOU M3BECTH

10.YuctoTy 060pya0BaHUSs ONPEICTSIOT:

a) IMMyTeM B3STHS CMBIBOB M IOCEBA MX B Cpeay Keccliepa 0) MyTeM BHU3YaJIbHOTO
OCMOTpa B) MyTEM MPUTOTOBJIICHUS MUKPOCKOIIMYECKOTO Tpernapara u mpocMoTpa
€ro MoJ MUKPOCKOTIOM

11.IluTtbeBast BOJA, HUCHOJb3yeMass Ha MHILNEBBIX MPEANPUITHIX JOJHKHA
COOTBETCTBOBATH TPEOOBAHUSIM:

a) TOCTa «BOJIa MUThEBAs» 0) TOCTA « BOJAOCHAOKEHHUE MHUIIEBBIX MPEINPUITUID B)
CaHWUTAPHBIX MPABUI U HOPM

12.KoMmrieke Mep MO0 YHUYTOKEHUIO BO3OYIUTENEH 3apa3HbIX 3a00JE€BaHUN BO
BHEIIIHEH CpeJie:

a) AepaTuzaius 0) I1e3UHCEKIUS B) Ae3UHMEKITUS

CanurapHo-rurueHn4eckue Tpe0oBaHusl K (akTOopaM BHeEIIHel cpeabl M
0J1aroyCcTpoicTBy NpeanpusTHIA.

1. CanuTapHO-3MKUAEMHOJIOTHYECKIE TPEOOBAaHUS K Pa3MELIEHUIO MpEeAnpUusTUi
OOIIECTBEHHOTO MUTAHUS.

2. CaHUTapHO-3UAEMHUOJIOTUYECKHE TPEOOBAHUS K TEPPUTOPUH OPTraHU3AIUH.

3. Uto npeaycMOTpEHO Ha TEPPUTOPUH ISl cOOpa Mycopa U MUIIEBBIX OTXOA0B?
Kak pacrnionaraercs mioiaaka 1yt MyCOpoCOOPHUKOB?

4. Kakue TpeOOBaHUS NPEIbABIAIOTCS K BOJOCHAOXKEHUIO?

5. Kakue TpeOoBaHus NPeabIBISIOTCS K KaHAIU3aUNA?

CaHNTapHO-3INAEMHUOJIOTHYECKHE TPeOOBAHMUS K YCTPOHCTBY U CO/IEP:KAHUIO
NOMelleHUH NpeAnpusITHI

1. KakoBbl OCHOBHBIE CAaHUTAPHO-TUTHCHUYECKHUE TpPEeOOBaHUSA K TIJIAHUPOBKE
MOMEIICHUHN MPEAPUATHI OOIIIECTBEHHOTO TUTAHUS?

2. Kakne caHWTapHO-TUTMEHWYECKHE TPEOOBaHUS TMPEABSBISIIOT K MaTepuaiaM
JUISL OTACJIKU TTPOU3BOICTBEHHBIX MOMEIIICHHI?

3. Ha kakyro BBICOTY CTE€HBI MPOU3BOACTBEHHBIX IMOMENIEHUN OTAECIBIBAIOTCS
0OJIMIIOBOYHOM IUIUTKOM?
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4. Kakue TpeOOBaHUS MPEIBIBISIOTCS K MOJIaM MMPOU3BOCTBEHHBIX MTOMEIICHU?
5. Kak gacTo mpoBouTCsl TeHepalibHast yOOpKa MPOU3BOACTBEHHBIX MTOMEIICHU?
6. Kak gacto mpoBoauTcs Tekymiasi yoopKa MpOU3BOICTBEHHBIX TTOMEIICHHA?

7. Kakue TpeOOBaHHS TPEIBABIAIOTCS K MOWOIMUM H JIE3HHPUITUPYIOMIAM
CpellCTBaM, MPUMEHSEMbIM B MPOU3BOACTBEHHBIX MTOMEIICHUSIX?

CaHuTapHO-3INAEeMHUOJIOTHYECKHE TPeOOBaHUA K TPAaHCIOPTHPOBAHUIO,
NpUeMKe U XPaHEeHHUI0 NMUIEBbIX MPOAYKTOB

1. Kakue TpeOoBaHUSI MPEIBABISIOTCS K TPAHCIOPTY ISl MEPEBO3KH MHUILEBBIX
POIYKTOB?

2. Kakumu JOKyMEHTaMH JOJIKHBI COINPOBOXKIATHCSA MHINEBbIE MPOAYKTHI IMPHU
MepeBo3Ke?

3. Kakue canutapHbie TpeOOBaHUS MPEIBABIAIOT K NEPEeBO3Ke MoIy(hadpruKaToB U
rOTOBOU MPOAYKIIUN?

4. KakoBbl OCHOBHBIE CAHUTAPHO-TUTMEHUYECKUE YCJIOBUS XPAHEHUS IHIIEBBIX
MPOIYKTOB?

5. Tlouemy 3ampermiaercss NMpUHUMATh Ha CKIAJ MOPEINPHUSTHN OOIIECTBEHHOTO
MUTaHUS Tylu 0e3 Kieima?

J{posKikeBoe NPOU3BOJACTBO

1. buoxuMuyeckue OCHOBBI MPOLIECCA POCTA U PA3MHOKEHUS TPOKIKEH.

2. MUuKpOOpraHnu3Mbl, HCTIOJIb3YEMBbIE B IPOU3BO/JICTBE.

3. Mukpoopranu3mpl, TNPUYUHSAIOIIAE BPEI MNPOU3BOJACTBY, M IIyTH HX
IIPOHUKHOBEHUSI.

4. MuUKpOOMOJIOTMYECKUN U CAHUTAPHBINA KOHTPOJIb IPOU3BOJICTBA.

Mukpo06moJiorusi XJ1e00MeKapHoro nNpou3BoACTBO

1. Mukpooprasu3Msl NIIEHUYHOTO TECTA.

2. MHUKpOOpPraHu3Msl pKaHOTo TECTA.

3. Bnusinue 106aBOK M yIydIIUTENeH Ha KU3HEACSITEIbHOCTh MUKPOOPTaHU3MOB B
TECTE.

4. Ilpumenenne pepMEHTHBIX MPENapaToB AJs yIyUIIEHUs KauecTBa Xjeoa.

5. MuKpOoOpraHu3mMbl — BpEIUTENIHN POU3BOACTBA.

6. [IyT mpOHMKHOBEHHUS BPEAHBIX MUKPOOPTaHU3MOB.

7. Tlopokm xneba, BO3HUKAWOIIME B pe3yibTaTe >KU3HEAEATEIbHOCTH
MHKPOOPTraHU3MOB.

8. MukpoOHOJIOTUYECKU U CAHUTAPHBIN KOHTPOJIb MPOU3BOCTBRA.

9. Kontposb cbipbsi. KonTposnbr mnpouecca tectoBeneHus. KoHTposib roToBOM
IIPONYKIIUU.

10. CanuTtapHblil KOHTPOJIb.

Mukpo0uo10rust KOHAMTEPCKOro NPOU3BOIACTBO
1. Mukpogaopa OCHOBHBIX BUJOB ChIPbS U BIUSHUSA €€ HA KaY€CTBO MPOIYKIUU.
2. MukpoOHasi mopya roToBOi NMPOAYKIMH MPU XPaHEHUHU.



16

3. MukpoOHOIOTUYECKUA U CAaHUTAPHBIA KOHTPOJIb TPOU3BOICTRA.

Mukpo0uo10rust MAKapOHHOI0 NPOU3BOICTBO

1. Mukpodmopa OCHOBHBIX BUIOB ChIPbs U BIMSHHS €€ Ha Ka9YeCTBO MPOIYKIIHH.
2. Mukpo6Hasi mopya roToBOM NMPOAYKIIMH MPU XPaHEHUHU.

3. MuKpoOHOIOTUYECKU U CAaHUTAPHBIA KOHTPOJIb TPOU3BOICTBA.

Mukpo0OuoIorust CIMPTOBOIO M JIMKEPO-BOJ0YHOI0 IPOU3BOACTBA

1. ITpousBoacTBO cniupTa.

2. JIukepo-BOJOYHOE MPOU3BOJICTBO.

3. MUKpOOpraHu3Mbl, HCIIOJIb3yEMBIE B IIPOU3BOJICTBE.

4. MuKpoopranu3Mbl — BPEAUTENN IPOU3BOACTBA U IIYTH UX TPOHUKHOBEHUSI.
5. MUKpOOHOJIOTHYECKUNA U CAaHUTAPHBIM KOHTPOJIb MTPOU3BOICTRA.

Muxkpo0uo0J10rusi TUBOBAPEHHOI0 U 0€32JIKOTr0JIbHOT0 MIPOU3BOACTBA

1. ITuBoBapeHue.

2. Mukpob6uosiornueckue B OpoisiiiieM B MMBHOM CYCII€.

3. dpox:ku B TMBOBapEHUH.

4. MUKpOOpPraHU3MbI — BPEAUTEIN MTMBOBAPEHHOTO TPOU3BOICTBA.

5. MeTtoibl 0OHapyKEHUSI MUKPOOPTAaHU3MOB —BpeIUTEIICH MMHUBA.

6. MUKpOOHOJIOTUYECKUNA U CAHUTAPHBIM KOHTPOJIb Ha MMBOBAPEHHOM 3aBOJIE.

7. IIpon3BoACTBO 0€3aJIKOTOJIbLHBIX HAITUTKOB.

8. Huctble KynbTyphl B TPOU3BOACTBE KBACA.

9. MukpoopraHusmbl — BpPEAUTEIN MPOU3BOACTBA OE3aJIKOTOJBHBIX HAMMUTKOB.
MeTobl 0OHapYKEHUS MUKPOOPTaHU3MOB-BpEIUTEICH.

10. MukpoOHUOI0THYECKUNA KOHTPOIb MTPOU3BOICTBA O€3aTKOTOJIbHBIX HAITUTKOB.

MukpoOuoJiorust Npou3BOACTBA BUHA

1. ITpon3BOACTBO BUHA.

2. MukpoOunosornyeckue nporecchl B BUHOIEIHH.

3. JIpoX>Ku B BUHOJICIIUH.

4. MuKkpoopranu3Msl — BpEAUTENN IPOU3BOICTBA BUHA.

5. Mukpoopranu3mbl, THOULHUPYIOIIUE CYCIO U BUHO.

6. bone3nu BuH.

7. llpenynpexaeHue 3a00eBaHusl BUH U 00phOa ¢ nHMEKIue.
8. MukpoOHOIOrnYecKuii KOHTPOJIb MPOU3BOJCTBA BUHA.

9. Touku or60pa Mpod U 0OOBEKTHI MUKPOOHOJIOTUYECKOTO KOHTPOJIS MO LIEXAM.
10. Meroauka npoBeIeHUS aHAJIM30B OTOOPAHHBIX MPOO.

IIIxana oneHku

[TporeHT KauecTBeHHas1 OlleHKa YPOBHS MOJATOTOBKH
Pe3yJIbTaTUBHOCTH bann (otmeTka) BepOanbhblii anasior
(MpaBUIIbHBIX
OTBETOB)
90 — 100% 5 OtauyHo
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80 — 89% 4 Xopotiio
70 —79% 3 YAOBJIETBOPUTEIHHO
menee 70% 2 HEYJIOBJICTBOPUTEIILHO

HEPEYEHD JTABOPATOPHBIX PABOT

Y CcTpoiicTBO MUKPOBU30PA M TEXHMKA MUKPOCKOIIUPOBAHUS.

MuKpoBU30p TPEACTABIAIOT COOOH HOBOE MOKOJIEHHUE MHUKPOCKOIOB C
ONTUKO-IIU(PPOBBIM  KaHAJIOM  HAOJIOJCHMS, perucTpanud U o0paboTKu
MUKpPOU300pakeHU. MUKPOBU30PHI 00ECIICUHBAIOT BU3YyalbHOE HAONIOJCHHE Ha
HKpaHe BCTPOEHHOTO MOHHMTOpPA LIBETHOI'O MPSIMOTO YBEIWYEHHOTO HM300paxKeHUs
OMOJIOTUYECKUX MATEPUAJIOB B MPOXOJIAIIEM CBETE; 3aIIUCh U300paKeHUsI 00bEKTa
Ha KapTy M0aMATH; BO3MOXHOCTb TOJKJIIOYEHHS TPUHTEPA, BHEIIHETO
KoMmnbioTepa, VGA MOHUTOpa WM BHUACONPOEKTOpa s PabOThl B peXKUME
peanbHOro BpemeHu. OOt BU1 MUKPOBU30POB MPEICTABICH HA PUCYHKE.

Pucynokx — OOuuii BuJ MUKpOBU30pa: 1-mTaTuB; 2-BUAeOHACAIKA; 3-
PEBOJIBBEPHOE YCTPOMCTBO; 4-00BEKTUBBI; S-MPEIAMETHBIN CTONHK; 6-KOHAEHCOP;
7-0CBETUTENBHOE YCTPOUCTBO; 8-MAHUIYJISITOP «MBILIbY.

MuKpoBU30pBI CIIEYET HUCIOJIb30BAaTh B TIOMEIICHUH, T/I€ OTCYTCTBYIOT
WCTOYHUKU WHTCHCHUBHOTO BHEIIHETO BO3JCHCTBUS — HMCTOYHUKUA BUOpAIMU U
AJIEKTPOMATrHUTHOTO U3JTyYEHHUs], TJie¢ HET M30BITOYHOTO KOJUYECTBA MBLIN, TTAPOB
KHCIIOT, IIEJI0Yed U APYTUX XUMUYECKH aKTUBHBIX BEIIECTB U 3arpsI3HEHUN.

Hacrtpoiiky ocBemenuss ¥ (OKYCHPOBKY MHKpPOBHU30pa HEOOXOAMMO
MPOU3BOJUTHB  CICAYIOIIEM TMOPSAKE:IIOMECTUTh HCCIEAYyeMbId OOBEKT Ha
MPEAMETHBI CTOJMK MHUKPOBHU30PA;TIOJHATh MPEAMETHBIA CTOJIMK JI0 yIopa C
MOMOIIIBI0 PYKOSITOK IpyOoH (POKYCUPOBKH; YCTAaHOBUTH OOBEKTUB HAUMEHBIIIETO
YBEJIMYEHHS] B pabouee MOJIOKEHHUE;OIHATh KOHAEHCOp 0 ymopa ¢ MOMOUIbIO
PYKOSITKH, YCTAaHOBUTBPYKOATKYarepTypHOU auadparMbl KOHJIEHCOpA B CPEIHEE
MOJIOKEHHUE; HAXKaTh KHOTIKY BKJIIOUCHUS (BBIKITFOUCHHS) BUACOHACAIKH;HAXKATh Ha
KOJICCUKO MBIIIN JUIsI aBTOMATHYECKOW YCTAaHOBKHM 3aJaHHOTOYPOBHS SIPKOCTH
9KpaHa; C(POKyCHpOBaTh MHUKPOBH30pP Ha pe3koe H300pakeHHe OOBhEKTa B
MOJIE3PEHMUSI DKPaHa C IOMOIIBIO PYKOSITOK Tpy00it M TOUHOM (POKYCHPOBKH;BBECTH
B TOJie 3pEHHs] dKpaHa HaubOoyiee MPO3PAUYHbI YyYaCTOK OOBEKTa;IPUKPHITH
MOJIEBYIO nuadparMy BpallleHHEeM KoJiblla ¢ puduieHHeM, T0O0UThCcsHAnOOIee
pE3KOro M300paKeHMsI KpaeB MPHUKPBHITOM MOJEBON auadparmMbl B TMOJE3PEHUS
PKpaHa TMepeMEeNIeHUEM KOHJIGHCOpa IO BBICOTE;I00UTHCS CUMMETPUYHOTO
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TIOJIOKEHUST M300paXeHUs1 KpaeB ToJieBorauadparMbl B TOJIE 3PEHUST dKpaHa C
MTOMOIIBIO TIEHTPUPOBOYHBIX BUHTOBKOHEHCOPA; MPU HEOOXOAMMOCTH MOBBICUTH
PaBHOMEPHOCTh OCBEIICHHS, KaK MPaBWIO,Ipu paboTe ¢ 0OBEKTUBAMU
yBelnueHnem 10 10, MOJIOKATH MaTOBOE CTEKJIO B ONpPaBe HW3KOMIUIEKTA
MUKPOBU30POB Ha MOAYJb TIOJIEBOM auadparMbl; YCTaHOBUTh OOBEKTHB
TpeOyeMoro yBeJIWYCHHs B pabodee IOJIOKEHHE, IMPUITOM YyYacTOK OOBEKTa,
BBIOpaHHBIN N7 UCCIICAOBAHUS, CICAYET IPUBECTH B IIEHTPIIONS 3PEHHUS dKpaHa C
MIOMOIIIbI0 PYKOSATOK MOMNEPEYHOTO W MPOAOJIbHOTONEPEMEIICHUS MPEIAMETHOTO
crosmka.llepen 3aBepiieHMeM pabOTHI Ha MHUKPOBH30pE 3aKpOWTE BCE OKHA.
HaxxmuTe KHOMKY BKJIIOYECHUS (BBIKIIOUCHHMS) BHJICOHACAJAKHA HOTKIIOUNUTE BUJIKY
Ka0eJst CeTEBOTO afanTepa OT CETH.

H3yuenune mopdosiorun 0akrepuil. Oxkpacka no I'pammy.

lIpueomoevme huxcuposanHwlii OKpauieHHbLl npenapam OaKmepuil.

[IpenapaTbl TOTOBAT HAa MNPEAMETHBIX CTEKJIAX U IOKPBIBAIOT CBEPXY
MOKPOBHBIM CTEKJIOM.IIpeamMeTHbIe U TOKPOBHBIE CTEKJIA JIOHKHBI ObITh YUCTHIMU
U TIIATEIbHO OO0E€3KUPEHHBIMU. [[Is NpOBEpKM YHUCTOTHI CTEKJIAa Ha €ro
MOBEPXHOCTh HAHOCAT Karuito Bojbl. [Ipu mocTaTouHOM OOE3KUpPUBAHUM Karlis
pacTekaeTcsi paBHOMEPHO M HE COOHMpaercs B BBINYKIbIE IMy3blpbku. CTekIa,
ObIBIIIME B YIOTPEOICHHUH, BhIIEPKUBAIOT 1-2 4 B XpoMoBoii cmecH (1 11 Bojbl, S0 T
nuxpomata kKamusi, 100 T TEXHUYECKOHW CEpHOM KHUCIOTHI), TIOCIE YEro
OTIOJIACKUBAIOT TEIION BOJOM U criupToM. B moBceiHEeBHOM paboTe aiis yaaneHus
KUpa MPEIMETHBIE CTEKJIa HATHPAIOT KYCKOM MbLIA, TIOCJIE€ YErO BBITUPAIOT
YUCTOM XJ0M4aToOyMa)xxHOU candeTkoil. XpaHAT YHCThIE NMPEIMETHBIE CTEKIa B
CYXOM COCTOSIHUU WM B 0aHKaxX ¢ MPHUTEPTHIMU MPOOKAMHU, 3aOTHEHHBIMH 96%-
HbIM cnupToM. BeiHMMaTh cTekiia cieayeT nuHueroM. Ilepex ymorpeOiaeHuem
CTEKJIa NPOCYIIMBAIOT HA BO3AYXE W MPOTUPAIOT YHUCTOM TKaHbIO. [lokpoBHBIE
CTEKJIa TaKXXe JOJKHBI OBITh XOPOIIO BBIMBITHI, BBICYIIEHBI U XPAHUTHCS B
CIEeUAJIBHBIX KOpOOKax wiM vamkax [letpu.

IIpuecomoeumuv oxkpawiennwlll npenapam.

[Tepen paboTOil KakIbIil CTYACHT IMOJIy4aeT MO JBE MPOOUPKU C YUCTHIMU
KyJIbTYypaMU TPaMIIOJIOKUTEIBHBIX U TPAMOTPHUIIATEIIBHBIX OaKTEPHIA.

[IpuroroBneHue npenaparta BKJIOYAET CIACAYIONIUE TAIbI:

1. ITpuroroBienre Ma3ka. B Karmo BOjbI, HAHECECHHYIO Ha 00€3:KUPEHHOE
MPEIMETHOE CTEKJIO, MOMEIIAIOT JIBE KYJIbTYphI, COOIIOasi CTEPUIIbHBIE YCIOBUSI.
UToObl HE HAPYIIUTh CTEPUIIBHOCTh YHUCTBIX KYJIbTYP, MHUKPOOHOJIOTUYECKYIO
NEeTII0 Tepel 0TOOPOM KaXKJI0M KyJIbTYpbl M TIOCJI€ UCIOJIb30BAHUSI IPOKAIUBAIOT
B IUIAMEHH TOpenkh. Ma3ok pa3MasbIBalOT IO CTEKJIY TOJIBKO MOCJIE BHECEHUS B
KAaIUIK0 JIBYX HCCIIENYEMBIX KyJIbTyp. Ma30K BBICYIIMBAIOT HAa BO3AYXE U
(UKCUPYIOT B MJIAMEHU TOPENKHU.

2. Okpacka maszka. Oxpacka mo ['paMmy siBisieTCsl CIOXKHOM, Tak Kak B
npoiiecce pabOThl KCIONB3YETCS HECKOJIBKO Kpacutened. 3Jech O4YeHb Ba)KHa
O4YEepPETHOCTh OKPAIIMBAHUS:
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v’ Ha (uKCUpOBaHHBLIM Ma30K HAHOCAT TEHIMAHOBBIA (DHOJIETOBBIN
KpacuTenb. BpeMs OKkpacku 2 MUHYTHI.

v' Tlo wucreyeHWM BpEeMEHH OKpalllMBaHHs KpacHTEellb CIUBaioT. He
MpOMBIBas Ipemnapara, Ha HEro HaHocAT pacTBop Jlroromns. Bpemsi oOpabotku
PactBopom JIrorons 1-2 munyThl. [Ipy 5TOM Ma30K YepHEET.

v PactBop Jlroronss cimuBaror. IlpemapaT o00eCIBEYMBAIOT STAHOJIOM B
teueHue 30 cekyH.

v' TIpenapar OBICTPO MPOMBIBAIOT BOAOW M OKPAIIMBAIOT (yKCHMHOM 1-2
MHUHYTHI.

v OykcWH  CIMBAIOT,  Tpemapar  OPOMBIBAIOT,  BBICYIIMBAIOT |
MHKPOCKOIIUPYIOT C MAaCITHOM UMMEPCHUEH.

Ecmn Ma30k mnpaBWIBHO OKpamieH, TO B IIOJIE 3PEHUS MHUKPOCKOIA
TPaMIIOJIOKUTEIBHBIE KJICTKU BBITIISIAT CUHE-(DHOJIECTOBBIMH, TPAMOTPHUIIATETHHBIC
— pO30BO-KpacHble. bakTepuu 3aprCOBBIBAIOT, 3aMKMCHIBAIOT HAa3BaHUsI OaKTEpHid,
npemnapaTt youparoT, HOMENIAIOT B OCYy C A€3UHPUIUPYIOUTUM PACTBOPOM.

N3yuenue Mopdo/I0rui MULIEIMAJIbLHBIX TPUOOB

MunenuanbHble TpUObl — 3TO OOLIMpHAs TPyMMa HU3IMIMX PACTUTEIBHBIX
OpraHU3MOB, JHIICHHBIX XJopoduiuia. Temo MuienuanbHOro rpuda, rpubOHUIA
WIM MHUICIUA, COCTOUT W3 MHOXKECTBA TNEPEIUIeTAOMMUXCd HUTEeH — rudos,
KOTOPBIE T'YCTOM CEThIO CIUIETAIOTCS HA TOBEPXHOCTHU MUTATENBHOTO cyOcTaTta. OT
BETBUCTOIO  MHIICJIUS ~ OTXOJAT  IUIOJIOHOCSIINE  TU(DBI-CIIOPAaHTUU U
KOHUJMEHOCIIbI, HA KOHIIAX KOTOPBIX HAXOAATCA IUIOJIOBBIE TENA.

Texnuka npurotoBieHus npenapatoB. [Ipu uccienoBanuu rpudOB U3 UX
KyJIbTYp Oepercs HeOObIION KyCOUeK MUIIEIHUS C MOMOIIBIO IBYX UTJ. Munenuit
Ha IPEAMETHOM CTEKJIE OCTOPOXKHO PACIIEIUIAIOT MIJIAMH, CTPEMSCh KaK MOYKHO
Jydile pazbeuHUTh TU(QBL. B KayecTBe XKUIKOCTU UCIOIB3YIOT CMECh CIUpPTa U
[JIMLEpUHA.

N3yuenue Mop¢oJI0rum ApoKKei

JIpoXoKH — TPEACTABISIOT  COOOM  OJHOKJIETOYHBIC  HEIOIBHKHBIC
MUKpPOOPTaHU3Mbl € HainuueM auddepeHnpoBaHHOTO sApa, C pa3MepamMu B
MorepeyHuke 3-5 MKM, 1o JJjuMHe 6-12 MxM. @opma KJIETOK APOXOKEH varie
OKpyTJIas, ANIEBUIHASA (Saccharomyces), HWINHAPUYECKAs
(Schixosaccharomyces), numonoBugHas (Sacchatomycodes).

B nuromnnasme ApoxIKEBOW KIETKM MOYXHO YBHUJETh PA3JIMYHOIO poja
BKJIIOUEHMSI — KalleJIbKU JKUpa, TJIMKOTeH, BamtoThH. [1o Mepe crapeHust KJIeTKu B
HEe TOSIBISIOTCS  BAKyOJIM-TIOJIOCTH, HAMOJHEHHBIC  KJICTOYHBIM  COKOM.
PasMHOXalOTCS  APOXKIKKA TMPEUMYIIECTBEHHO MYTEM TOYKOBAaHHUS, MHOTHE
CIOCOOHBI €111e U K CLIOpO0Opa30BaHUIO.

[Topsinok  mpoBeneHuss paboThl. [IpuroToBuTh JABa-TpU  Mpemnapara
«pa3gaBiieHHAs] KaIlis» Pa3IuyHOTO BUJIa YUCTHIX KYJIBTYP APOXKKEH, 3apUCOBATh
Y ONUCaTh ATU npenapartbl. HaliTu B HUX U 3apUCOBATh MOYKYIOIIUECS KIIETKU.
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OmnpenejieHue NPOIEHTA MOYKYIOMMXCS U MEPTBBIX KJeToK. [loacuer KIeToK
ApoxuKeill B kamepe ['opsieBa.

IIpucomosums cycneHzuio U3 NpPeccoBAHHBIX OpPOACHCEU U  COenamyp

pazeeoenue U3 Hee Ul HCUOKUX OPOAHCIHCELL.
[opsinok mpoBefieHUs paboThl. 1T ApoXoked W3 LEeHTpalbHOM 4YacTu Opycka
BHecTu B K00y ¢ 100 mu1 cTepusibHOM BOJOMPOBOJHOM BOJBI M TIIATEIHHO
pasmemats. M3 ucxomnoro passenenus (10%) cmemars psa IOCIENOBATENbHBIX
passenennii (103-10%)cornmacHo cxeme IPUrOTOBIECHUS Pa3BEICHUA. 1 M KHUIKHAX
JIpoXxoKel BHecTH B MepHyro koyi0y Ha 100 mui. CTepusibHOW BOJOTPOBOAHOMN
BOZIOM 10BeCcTH 10 MeTKH. Ilonyunrcs passenenne 102, 13 HCX0mHOro pa3BeneHus
JENAIOT Pl IOCIEN0BaTeNbHBIX pasBenennii (103-10°).

IIpoussecmu noocuem npoyenma nouxkyrowuxca kiemox. llopanok
onpeneneHus padotel. Onpenennure oOMUN BUJ APOXIKEBBIX KIETOK M HAIM4YWE
MOIBM)KHBIX OaKTepUi, KOTOPhIE OOBIYHO OTHOCSTCSI K THUJIOCTHBIM. [ HUIOCTHBIC
OakTepuu aKTUBHO pasznaraior Oenku. OHM ABJISIOTCS aHTAaroHHUCTaMU IO
OTHOIIIGHUIO K MOJIOUHOKHUCIIBIM OakTEepUsM U JPOXKIKaM caxapoMHUIIETaM.
NHTEeHCUBHOE pa3BUTHE THUJOCTHBIX OaKTepUid PE3KO YXYAIIaeT KauyeCTBO
nostydabpukara.

Pesynbratel onbiTa 3anummTe B TeTpajib. [Ipenapar 3apucyiite.

B sToM mpenapare mojcuMTaiTe KOJWYECTBO MOUYKYIOIIUXCS KIETOK. Jls
ATOTO MOJICYUTANTE O0IIee KOJIMYECTBO KIETOK M KOJIMYECTBO KIETOK C MOYKAMHU B
10 mossx 3peHUsT MUKPOCKONA W ONpPEeNIUTE MPOLEHT MOYKYIOIMUXCSA KIETOK.
JlanHbIe onpe/iesieHus 3aHeCUTe B TAOJUILy U CAEaiTe pacyer.

Tabnuua

| 2 3 4 5 6 7 8 9 10 | Beero

OOmiee
KOJHNYECTBO
JIPOKIKEBBIX
KJIETOK

KonnuecTBO
MTOYKYIOIIUXCS
KJIETOK

KOJINYEeCTBO MOYKYHOIINXCA KJIETOK

YMOUYKYIOIINXCS KJIIETOK= *100
o6mee KOJIMYEeCTBO APOM¥IKEBbBIX KJIETOK

[lo BHemHeMy BHAYy KJIETOK (MPO3pPayHOCTh, TOMOT€HHOCTb WJIH
3€pHUCTOCTh NPOTOIIA3Mbl, HAJIIMYKE BaKyoJIeil), UX pa3Mepbl, KOJIUYECTBY U
XapaKTepy MOYKOBAHUS CYJAT O GU3HOJIOTUIECKOM COCTOSIHUU JPOMHKKEH.

[To BenruMHE MPOLIEHTA MOYKYIOIIUXCS KIETOK B MPECCOBAHHBIX (HKHUIKHX)
JPOXOKAX CYAAT O PUBHOJOTHUECKON aKTUBHOCTU KYJIBTYPHI.

Onpedenums npoyenm mepmevix Kiemok. 11opsnoK mpoBeneHus padoThl.
KayecTBO ApoXiKeil B 3HAUUTENBHOW CTENEHM 3aBUCHUT OT COJCpPKaHUS B HUX
MEPTBBIX KJIIETOK.

Meron  ompenelneHMss MEPTBBIX  KIETOK OCHOBaH Ha  pa3jinyuu
MIPOHUKHOBEHUS KpacUTENs Yepe3 000JOUKHU KUBBIX U MEPTBBIX KIIETOK.
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Jlnss  onpeneneHuss MPOLUECHTHOTO COAEPKAHUSI MEPTBBIX KIETOK B
MPECCOBAHHBIX (KUJKUX) APOKKAX HYNKHO KaIUTKO TINATEIbHO NEpeMElIaHHON
CYCIICH3WW JApPOXOKEHM HAHECTH Ha TPEIMETHOE CTEKI0, J00aBUTh K HEH
MAJICHBKYIO KaIUTI0 PACTBOPA METWJICHOBOM CHHHU Y HAKPBITH IIOKPOBHBIM CTEKJIOM.
Uepez 1-2 MUHYTBI MHUKpPOCKONMPOBATH NpenapaT M MOACYUTATh YHUCIO
OKpalIEHHBIX U HEOKPAIIEHHBIX KJIETOK B 10 momnsx 3peHus. OKpameHHbIE KIETKH
SBJISIOTCS. MEPTBBIMU. Pe3yNbTaThl onbITa 3amnucath B TaOIUIly U C/eNaTh pacuer.
[Ipemnapat 3apucoBaTh.

Ta0muna

1 2 3 4 5 6 7 8 9 10 Bcero

OO6mee
KOJNYECTBO
JIPOIKKEBBIX
KJIETOK

KomuuecTBo
MEPTBBIX
KJIETOK

KOJINYeCTBO MEPTBBIX KJIE€TOK

*100

% MCPTBBIX KIICTOK =
ob11ee KOJMYeCTBO APOXKEBbIX KIETOK

JlaiiTe 3aKkitoueHue o paboTe.

IIpoussecmu noocuem OpodHciHcesvix Kemok 6 cuemuotl kamepe 1 opsesa.

Cuer KJIETOK MPOM3BOAMTCA CIEAYIOLIUM 00pa3oM: MOJCYUTHIBAIOTCS BCE
KJIETKH, HaXOJAIIMECs BHYTpHU OOJIBIIOTO KBajapaTa M Ha MOTPAHUYHBIX JIMHUSX,
eciii OoJIbLIE MOJIOBUHBI KJIETKM HaXOAMUTCA B JaHHOM KBajapare. B Tom ciyuae,
KOTJ[a KJIETKH IIEPECEKAIOTCs IOrPAaHUYHOM JIMHUEH TIOI0JIaM, CYATAIOT TOJIBKO Ha
JIBYX CMEKHBIX CTOPOHAX KBaJparTa, HAIPUMED, HA HUXKHEN U JIEBOM.

KosnnuecTBO MUKPOOPTaHM3MOB B OJHOM MWJUIMJIMTPE ONPENEIAETCS I10

bopmyie:
x = $010C + 1000,

B*
rac a — CymMMa KICTOK, ITOACUYNTAHHAA B «B» MAJIbIX KBaApaTaX CCTKH,

B — KOJIMYECTBO MAJIbIX KBAJPAaTOB, B KOTOPBIX IMPOBOAWIICS ITOJCYET;

C — IMPEABAPUTEIIBHOE Pa3BEACHUE UCCIIENYEMOM KUIKOCTH;

1/4000 — 06BeM MaJIoro KBajpara;

1000 — mepecuer Ha 1 cm®.

Knerkun pekomenayercs mnoacuutbiBath B 10 Oonpmux KBajapaTax c
IATUKPATHOM TOBTOPHOCTHIO. CIHIIKOM TyCThIE€ CYCHEH3UMM CUHATATh TPYIHO,
MO3TOMY HX CJenyeT pa30aBisTh CTEpUIIbHOM BOMOHM. Jlydie mnosb30BaThCs
TaKUMHU DPa3BEJICHUAMH, MPU KOTOPHIX KOJIMYECTBO KJIETOK B OAHOM OOJBIIOM
KBaJpaTe He npeBbiact 16.
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OpraHoJienTHYECKAsi OIEHKA Ka4YeCcTBA M _oIpeJeleHHe NOIbEMHOI CHJIbI
AP OAIKEH

KauecTBo o1ieHMBalIOT 1O cpelHe mpoOe, KOTOpasi COCTABISIETCA IyTEM
B3STHUS BBIEMOK, oTOupaercs mo 40-50r. Opranonentuyeckue mokazarenu: et —
paBHOMEPHBIM, 0€3 MATEH, CBETIOBATHIM MM CEPOBATHIA C KPEMOBBIM OTTEHKOM,
KOHCHUCTEHIIUS IUJIOTHAs, JOJOKHBI XOpOIIO JIOMarbCs, HO HE Ma3aThCH,
3amax JIpoXOKeBOM, 0€3  IOCTOPOHHUX  OTTEHKOB, BKYC —  TMPECHBIMH,
CBOMCTBEHHBIN ApOXKKaM, 0€3 MOCTOPOHHUX MPUBKYCOB.

[TonseMHas cuna. B3pecuTh HEOOXOAMMOE KOJUYECTBO JIPOXOKEH (3aBUCHUT
OT TOro, MPECCOBAaHHBIC WJIM CYXU€ APOXIKU TMPOBepstoTcs). IIpuroroBuTh
CYCIIEH3HUIO: CMeIIaTh APOXOKH U S mut 2,5% pactBopa conu. Jlo6aBuTh 7 © MyKU H
3amemath Tecto. [Ilapuk TecTta OmycTUTh B CTakaH. 3acedb BpeMsi, 3a KOTOPOE
IIIAPUK BCIUJIBIBET.

Paccuutate mompeMHyro cuiny apoxokeil mo ¢gopmyne: IIC = 3,5%t(mun)
Cornacao I'OCT 171-81, I1C momkHa 061Th MeHbIIIE 70.

Pe3ynbTaT 3anucaTh B TaOJIUILY

Oo6pazery Bpemsi(muH) I1C

HN3yyeHue BJAUSIHUS COJIH HA MUKPOOPTaHU3MbI

[opsiiok 1mpoBeseHust paboThl. ST MPECCOBAHHBIX JAPOMKKEH PACTBOPUTH B
50 Mn BOAOMPOBOAHOM BOABL. sl mpoBeneHUS OLIEHKHM MHTEHCUBHOCTH POCTa
JPOXCKEH B MUTATENBHON cpefie ¢ pasnuyHbiM conaepxkanueM NaCl u 6e3 Hero B
YeThIpe MPOHYMEpPOBaHHBIE MPOOUPKKM Ha 10 M BHECTHM TO 2 MJI CYCIICH3UU
JIPOXKAKEHN, COTTb COTIIACHO TAHHBIM TaOMUIILI 1 U JOJUTH CYyCIIOM 10 METKH.

Tabnuua
Ne TpeOyemass | KomuuectBo | 25-% | Bomonposoa | KonnuectBo
npoOu | KOHILIEHTpalus | OBAPEHHOM | pacTBOp | Hast BOAA, MJI | BBIIECIMBLIETOCS
pKA | COJIU B cpene, coiu coJy, rasa uepes
% MJT la | 29 | 3y
1 0 - - 1,2
2 0,5 - 0,2 1,0
3 1,5 - 0,6 0,6
4" 5,0 0,5 - 1,2

) mpoOupKy 4 BCTPSIXUBATH [0 MOJIHOTO PACTBOPEHHS COIIH.

[ToaroroBiieHHBIE KYJIBTYpbl APOXKIKEW C PA3HOM KOHILIEHTPALMEH COJIN
3aJIUTh B 3apaHee MPOHYMEPOBAHHbIE OpoauibHbIe TpyOkH. [Ipubop mocraBuTh B
tepmoctar npu 30°C. Kaxzplii 4ac 0TMEYaTh KOJIUYECTBO I'a3a, HAKOMMBIIETOCS B
npuodope.

B koHie paGoTel HauepTuTh Tpaduk razo00pa3oBaHUs, OTIOXKHUB IO OCU
abcycc Bpems (4), OpAMHAT — KOJUYECTBO (CM®) BBIAEIMBIIETOCS YIIEKHCIIONO
raza CO,. CpaenaTp 3aKJIIOYEHUWE O BIHSHUU COJIM Ha KU3HEACATEIbHOCTH
JIPOKIKEH.
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HN3yyeHue BJAUSIHUS €aAXapa HA MUKPOOPTraHU3MbI

Onpedenumn usiHue caxapa Ha HCUSHEOEsIMeNbHOCHb MUKPOOP2AHUIMOS.

[Topsimok mpoBeneHus padoTel. B mpoHymMepoBaHHBIE MEpHBIC MPOOUPKH
HACBINaTh caxap COMIACHO JaHHBIM TaOiuilbl . [locie 3Toro B Kaxayro mpoOUpKy
Ha MOJIOBUHY MEPHOT0 00beMa HAJIUTh BOJOTIPOBOAHYIO BOJIY M pACTBOPUTH caxap.
K pactBopy caxapa B Kaxayt0 IpoOUPKY MPUIUTH MUMETKOW 1 MJI CEpHO-KUCIIOTO
ammonust (0,1%), 2 M cycneH3uu JpOXOKeH M JOJUTh JI0 METKH BOJIOM.
[IpuroroBieHHbIE KyJIbTYpPhl JPOXIKEH C PAa3IMYHBIM COJIEpKaHUEM caxapa
IIEPEIUTH B OpOIUIbHBIE TPYOKH M MOCTaBUTh B Tepmoctar npu 30°C Ha 2-4 vaca.
[To ucreueHnn 3TOro BpEMEHU OTMETHTh 00BbEM Tra3a, HAaKOIMMBIIIETOCS B TPyOKax.
CrenaTh 3aKJIFOUYEHHE IO padoTe.

Tabnuna
Ne MepHBIX TpoOUpPOK TpeOyemasi KOHLIEHTpALIUS Caxapo3sa, T
caxaposbl B cpefe, %
1 0 0
2 5 0,5
3 15 1,5
4 25 2,5
5 40 4,0

N3yyenne BIANSIHUSA AHTHOMOTHKOB HA MUKPOOPTraHU3MbI

Onpedenums GruaHUe AHMUMUKDOOHBIX 8eUieCm8 HA HCU3HeOesmelbHOCHb
MUKPOOPESAHUIMOS.

[opsinok mpoBenenust paboTel. B yeThipe MepHbIe MPOOUPKUA HAIUTH MO 2
MJI CYCIICH3UHM JpOXOKeH, 8 MII cyclla W TepeMemniatb. B mepByro mpoOupky
no06aBuTh Ir xjopamuHa, Bo BTOpyio — 0,1 T xjopaMuHa, B TPEThIO — KPUCTAILI
menaHoro kymopoca (CuSQy), B 4eTBEpPTYIO HUYETO HE J00aBIATH (KOHTPOJIbHAS).
3anoaHUTL GPOAMIILHEIE TPYOKH M HocTaBuTh B Tepmoctar npu 30°C na 2-4 gaca.
[lo WcreyeHnn 3TOrO BPEMEHHM OTMETUTh 00beM rasza. Craenarh 3aKIIOYEHHE O
MPOJICJIAaHHOM padoTe.

OnpenesieHue 00UIEr0  KOJMYECTBA MHUKDPOOPraHU3MOB B _MYKe. AHAJIN3
MUKPO(dJIopbl _00pa3loB_ChIpbsl_IOCJI€ BbICEBA HA TBep/ble NHUTATEJIbHbIE
cpelbl.

Onpedenums obujee KoIuwecmeo MUKPOOp2aHu3mMos 6 myke. llopsyiok
npoBeneHus pabotel. st onpeneneHus: 00IIero KOJINYecTBa MUKPOOPTAaHU3MOB B
MyKe U3 CpellHel MpoObl MyKH B3sTh HaBecKy B 10 r u nepenectu B kos0y ¢ 90 mi
crepuwiibHON BOAbI. CoaepkuMoe KOJIOBI OCTOPOKHO (HE CMaduBas BaTHOM
npoOku) B30anThIBaTh B TeueHWe S5 MuHYT. [lpm 5TOM momydaercs CMBIB
MUKPOOPraHU3MOB, SIBIISIONIMNCA MEpPBbIM (MCXOAHBIM) Pa3BEICHUEM, KOTOPOE
UCIIOJB3YeTCsl JUIsl ToceBa B TepBYyl0 damky Iletpy u  ang  mojydeHus
MOCJIEAYIOIIETO BTOPOTO Pa3BeACHUS.
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OnacHbIMH ~ BpPEIUTENSIMU  XJICOOMEKApHOTO TPOU3BOJCTBA  SIBIISFOTCS:
cnopooOpazytomue  Oaktepun  (BaccillusSubtilis),  koToppie  BBI3BIBAIOT
kapTodenpHyo (TArydyio) Oone3nb xjeba. [lpu Beimeuke xjeba TemrepaTrypa
Msakuma gocturaet 95-97° m morubaroT TOMBKO BEreTaTHBHBIE KIETKH JTHX
OaKTepuii, CIOPbl OCTAIOTCS KUZHECTIOCOOHBIMHU.

MukpoOHOIOTUYECKUM  METOJOM  MOKHO — OIpPEACNIUTh  CHOpPhl  ATHUX
Oaktepuii: 10 r Myku U3 cpeaHei mpooOsl cMmemarth ¢ 90 M CTepHIBHOM BOJBI
(pazBenenne 1:10) m HarpeBath B BojAsHOW OaHe B Teuenue 10 muH. [lpwm
temneparype 90-95°C. IIpurorosuts passenenue 10213 nmoaydeHHBIX pa3BeqeHUN
no 1 wmu BeiceITh TIIYOMHHBIM crnocobom B wamke Iletpu, — ucnonb3ys
MSICONIENITOHHBIN UJTU APOXOKEeBOM arap ¢ 2% caxapa, pH 7-7,2. IloceBbl mOCTaBUTH
B TEPMOCTAT Ha 2-3 CyTOK mpu Temneparype 35-37°C, 3aTeM moAcYuTaTh KOJIOHHN
CHIOPO0Opa3yIOUINX OaKTEpHil C yYETOM pa3BeCHUS.

IIpu conepxanuu B Ir 10 200 ciop 0akTepuii MyKa CUUTAaeTCs HOPMAIbHOM,
or 200 mo 1000 — comuurtensHO#, cBblie 1000 — cHIBbHO OOCEMEHEHHOM M
OMACHOMW I MPOU3BOJICTBA.

IIposedume ananus Muxpoghiopvl 00pazyos MyKu nocie 8vicesa ee Hd

meepovie numamenbHvle cpeovl. 1lopsanok mpoBesieHus padboTel. M3 BeIpocHmx
KOJIOHUM TIPUTOTOBUTH 2-4 mpernapaTta B )KMBOM BHJIE («pa3/iaBlieHHAs Karlis») U3
Kaxnou yamku. [IpocMoTpeTs npenapaThl OJ MUKPOCKOIIOM, CIIENATh 3apUCOBKU
B T€TPAJY U JaTh UX aHAJIU3.
[ToacunTaTh BBIPOCIIME KOJIOHUM M YMHOXKHUTh 3TO YUCJIO HA COOTBETCTBYIOLIEE
pasBenenue. Hanpumep, B uaike, rjie ObUI MOCESH MaTepual W3 pa3BelCHUs
1:100, BeIpocio 12 komonuii. CienoBatenbHo, B 1 T Myku coaepxkutcsa 12*100 =
1200 6axTepui.

MukpoOH0JOrH4eCKHil aHAJIN3 NMUBA, NMOABEPriIerocss MUKPOOHUOJIOrHYeCKOH
nopue; 0€3aJKOr0JbHbIX HAMMUTKOB, ChIPbS, C0JI0/1A, 1101Y(}adpuKaToB

lIpucomosumsv npenapaml U3 nieHKu, Mymu U 0caoka 8 nuee u npogecmu
UX MUKDOCKONUPOBAHU. €

Mukpodaopa nuBa. ['oToBoe MMBO MOXKET OBITH 3apa)kK€HO MOCTOPOHHUMH
MUKPOOpPraHu3MaMu Tpu posiuBe. KOHTpoJib TOTOBOW MNPOAYKIHUHU MPOBOAST
exKeJJHEBHO, npoBepsis ero croiikocts mpu 20°C. B 1 mu1 nuBa He J0JKHO OBITH
6onee 100 mMOCTOpOHHUX MHUKPOOPTaHU3MOB. B ocajke muBa MOTYyT HaXOIUTHCS
KYJbTYpPHBIE JPOXIKH W TMOCTOPOHHHUE MHUKPOOPTaHU3MBbI, BBI3BIBAIOLIUE €TI0
nopuy: TEAUOKOKKH, IUKHE APOAOKH, MOJOUYHOKUCIBIE OaKTEepHUH U JpyrHe
MUKpoopranusmbl. [lukue apoxoku oOpa3yroT crnopsl B nuBe depe3 24-36 yacos,
MIMBOBAPEHHBIE APOAKKHU — uepe3 3-7 CyTOK.

[Mopsinok mpoBenenusi pabotel. [IpUroToBUTH mpemapar B >KUBOM BHUJIC
(«pa3naBieHHas Karlis») W3 TUICHKH, MYTH M ocajaka. Ha mpeameTHoe cTekiio
HAHECTH KaIlUTIO BOJIbI M CTEPUIILHOM METIeH BHECTH U PACTePETh YACTUILY IUICHKHU.
IIpenapat 3apucoBarh U ONKCATE.

Tak)xe MpUTrOTOBUTH IpenapaTr U3 0cajka U MPOBECTH MUKPOCKOIMPOBAHUE
Kanenabku MyTH.B TeTpaau 3apucoBath Bce TpU Ipenapara.
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CaHUTapHO-0AKTEPHOJOTrHYeCKHIi aHAIHN3 P00 BOABLI M _BO3JyXa

IIposecmu ananuz muxpoghnopsr 6030yxa. lopanok MpoBeneHUsS PaOOTHI.
JIBe crepunbHble yamku lletpu moammcarh, ykazaB rpymiy, (GpamMuwinio U AaTy
noceBa. B3sATp 1Be NPOOMPKM pPACTOIUIEHHOIO M CJierKa OXJIAXIEHHOTO
MSICONIEITOHHOTO arapa, OJHOBPEMEHHO BBIHYTh U3 HHUX NPOOKH, 00Xeub Kpas
IpOOUPOK B IJIAMEHU TOPEJIKH U BBUIMTH cojiepkumMoe (15-20 mi1) Ha THO Yallku,
CJIETKa €€ IMPHUOTKPBIB. BBICTPO 3aKphITh 4YallKy, B3sATh €€ B IIPaByK DPYKY, U,
CJIeTKa TOKa4yMBas, PAaBHOMEPHO PACIpPENCNINTh Cpely IO AHY dYamku. Yamky
IIOCTaBUTh HA CTOJI U MOJOKJIATh O MOJHOIO YIUIOTHEHHUs cpenbl. [loacymunTs
yamky B Tepmoctare npu 45°C. BHyTpu TepMocTaTa 4allKy OIPOKMHYTh
(arapoBas TIaCTUHKA JOJDKHA OBITH OOpallieHa BHU3) U BBLAEPKATh B TEPMOCTATE
5-8 MHHYT.

B nomemienuu, rie mNpou3BOIUTCS OINpPEAEICHHE MUKPOQIOpPHl BO3IyXa,
OTKPBITh 4YamKy Ha S5 MUHYT. OJHOBPEMEHHO NIPOBECTU ONPEACICHUE
MUKpPO(pIOpl B Hapy>KHOM atMoc(hepHOM Bo3ayxe. Yallku NOCTaBUTh B
Tepmoctar npu temueparype 37°C misa passutHs OakrepuanbHOl (Guopsl. Uepes
24 yaca mepecTaBUTh YAIIKK B TepMocTar nmpu Temreparype 25°C u BbiepkKaTh
eme 24 wyaca Ui HpopacTaHMsl IUIECHEBBIX TIpuOoB. [Ipum mnomouu Jymbl
IIOJICUMTATh KOJIMYECTBO BBIPOCIIMX KOJIOHMM M CHENaTh pacyeT B TETpaau
KOJIMYECTBA MHUKPOOPraHHM3MOB, HaxomsAlmMxcs B 1 M° Bosmyxa 1o Qopmyie,
npeanoxeHHon B.JI.OMmensiHckuMm.

Konn4yecTBo MEUKpOOPraHu3MoB B 1 M® Bo3yxa

100%5
X =a* *100,
S*T

I7ic a — 9YUCJI0 KOJIOHUM, BeIpocuX B yarike [lerpu (cpeanee u3 aByx);
S — momaae yamku Iletpu, B3sATOMN 115 aHAIIM3A, cM>;

100 — nepecuer miomany yamku Ha 100 cm?;

T — Bpemsi, B TEUEHHE KOTOPOTO yalika Obljia OTKpPhITa, MUH.;

100 — mepecuer Ha 1 M>.

IIposecmu ananuz 600vl Ha obwee cooeparcarue MUKPOOPSAHUIMO8 8 1 M.

[Mopsinok mpoBeaeHus: padbotbl. byteinky (kondy Ha 0,25, 0,5 wim 1 1)
TUIATENBHO BBIMBITh, 3aKPbITh BAaTHO-MapJIeBOW MPOOKOU, HAKPHITH OyMa)KHBIM
KOJIMAYKOM, 3aBA3aTh y TOPJIOBUHBI U CTEPWIN30BaTh B aBrokiase mpu 120°C B
teueHrne 30 muH. CTepuau3aiuo MOKHO MPOBECTH CyXHUM MapoM B neuu [lactepa
(0ObruHBIA cymmabHbI mkad) npu 150°C B Teuenue aByx yacos umm npu 170°C B
Te4eHue ojHoro dyaca. Jlns mnpoO® XJIOpUPOBAHHOM BOABI B OYTHUIKH MEpen
crepuiusanuet BHectn 2 ma 1,5%-HOrO pactBopa THOCyib(dara Hatpus. B
NOCYAY, CTEpUIM30BAHHYIO CYXHUM IapoM, BHOCST Mepes] OTOOpOM MpoObl 2 Ml
Thocynb(dara Harpus. KpaH wiam kpail crimyckHOW TpyOKH OO0XKeub 3a}OKEHHBIM
BATHBIM TAMIIOHOM, NPONMUTAHHBIM CIIUPTOM. OTKpBITH KpaH U B TeueHue 10-15
MUHYT BOJY CITyCTHUTb, IIOCJIE YETO MPOU3BECTH 0TOOP MpOoObI. ByThIIKY pa3Bs3aTh,
BBIHYTh MPOOKY BMecT€ C OyMaXHbIM KOJIMAYKOM U HaOpath mnpoly
HEIMOCPEJICTBEHHO B MOATOTOBJICHHYIO IOCYNy, CTapaschb HE 3aMOYUTh BATHYIO
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mpoOKy. 3aKkpeITh OYyTHUIKY MPOOKOW HaJ OTHEM M 3aBs3aTh. Boma mMomsIexuT
aHaJIM3y He Mo3Xke 2-X yacoB nocie oroopa. CrepuibHOM nuneTkod Hadparh 1 mi
UCCIIEyeMON BOABI, BbUINTH B 4damKy [letpu u 3amute 15 M MsconenToHHOTO
arapa, KOTOPBIA MNpEIBAPUTENLHO pACIUIaBUTL M oxnmamuth a0 45°C. Bpamas
YaIlKy, TIIATEJIbHO MEpEMEIIaTh BOAY C IUTATEIbHON CPEIOH.

OmnpeneneHue 3arpsi3HEHHOCTH PYK MEPCOHAJIA HA 00LIYIO 00CeMEeHEHHOCTD

Onpedenumsb 0bwee KOIUYECmME0 MUKPOOP2AHUZMO8 8 CMbLEE DYK.

[opsinok npoBeneHus padoTbl. CTEpUIbHBIM TaMIOHOM, CMOYEHHBIM B
CTEepUJIbHON Boje ((PU3HOJOTUYECKOM PACTBOpPE) MPOTEPETh JAJOHH, THUIBHYIO
MOBEPXHOCTh PYK, MOJA HOTTAMH W MEXAy NadblaMud oOeux pyk. Tammon
NOTPY’KAIOT B Ty K€ MPOOHUPKY, B KOTOPOIl MPOU3BOAMUIOCH CMauYMBAHHUE, XOPOILIO
B30aNTHIBAIOT, OTOMpPAOT | M pacTBOpa CTEPUIBHOM NHIETKOW M TOTOBAT
passenenue  (1:10, 1:100). [Jns  ompedeneHuss  OOIIEro  KOJIMYECTBA
MUKpPOOPraHM3MOB B | M CMbIBa TIPOBECTH IIOCEB pPa3BEICHUNA Ha
MSICONENTOHHBIA arap. Yamku nmoanucaTh ¢ yKa3aHUEM JaThl, TPYIIIbI, (GaMUTIUU
oOy4Jaromerocs. Yamiky ¢ HoceBoM NoMecTHTh B TepmocTat npu 37°C Ha 48 uacos.
OcTaToKk CMbIBa BMECTE€ C TaMIIOHOM BBICESITh B MPOOHMPKH C TOIUIABKAMH,
n00aBUTH B HUX 110 5 Ml cpefibl Keccnepa u BeIpamuBaTh B TeueHue 24 4acoB npu
temnepatype 43°C.

3aTeM MOACYUTATh KOJIMYECTBO BBIPOCIINX KOJOHUM U ONPEAEIIUTh HATUINE
KHILIIEYHOUN MAIOYKU. YUCTOTY PyK OLIECHUBAIOT 110 KOJIMYECTBY MUKPOOPTaHU3MOB B
1 MJ1 cMBIBA IPU OTCYTCTBUM KUIIEYHOU Manouku(Tadnuia §).

TaOnuma 8

KommuectBo MukpoopranusMoB B 1 mit | OLeHKa YUCTOTHI
CMBIBA C PYK

1000 OTJIMYHO

1000-5000 XOpOuIOo
5000-10000 YAOBJIETBOPUTEIBHO
cebiie 10000 TJI0XO

B TETPAaab 3aHCCTH PCIYJIbTAThI OIIPCACIICHNUA U CACIATh COOTBECTCTBYIOIINUC
BBIBOJBI.

MNEPEYEHb NIPAKTUYECKUX 3AHATUIA

O3HaKkoMJIeHHE c 000pY/I0BAHHEM " NMPUHAJIEKHOCTIMU
MHKPOOHOJIOTrHYECKO# J1a00paTOPHH.

[TpoOupku 1 KOAOBI MPU MUKPOOMOJIOTUYECKHX PAOOTaX WCIONB3YIOT IS
XpaHEHUs KUAKUX U TJIOTHBIX MUTATENBHBIX CPEd W JUISl BbIpALIMBAHUS KYJIbTYP
MHUKpPOOPTaHU3MOB. [[711 mpenoXpaHeHUs NUTATENbHBIX Cpel OT IOoMaJgaHus
MOCTOPOHHUX MHUKPOOPTaHU3MOB W3 BO3AyXa MPOOMPKU M KOJOBI 3aKPHIBAIOT
BaTHBIMU TIpoOKkamu. [IpuroroBieHre BaTHBIX MPOOOK MOKAa3aHO HA PUCYHKE 1.

L7z 8

Pucynox! - [IpuroroBnenue BaTHbIX POOOK
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Bbponunsabie TpyOKHu (pHcC.2) MCHONB3YIOT AJSL ONPEAENCHUS aKTHBHOCTU
MUKPOOPTraHU3MOB TI0 WX Tra3000pa3oBaHHI0. TpyOKy 3amoNHSIOT >KHIKON
KyJbTYpPO#l Tak, 4YTOObI B 3alassHHOM KOHIIE HE OCTaBaJIOCh ITy3bIPHKOB BO31yXa.
[Ipu Opo’KEeHUM BBIIEISIOMMKCA a3 BHITECHAET KUIKOCTh U3 3alasHHOTO KOHLA.
OObeM BBIIENMBILErOCS ra3a ONPEAEIsoT 10 MMEIOIIEHcS Ha 3alasHHOM KOHLE
IIKaJIE.

Pucynok?2 - bpoaunbsHbie TpyOKu

Yamku Iletpu (puc.3) npuMeHSIOT Jid BbIpalllUBaHUS KYyJbTYpbl Ha
IJIOTHBIX MUTATENBHBIX Cpeax.

Pucynok3 - Yamku [letpu

Jlist mepeceBa MUKPOOPTaHM3MOB U3 OJIHOM CpeIbl B APYTYIO MOJb3YIOTCS
MUKPOOUOJOTHYECKOM TieTel (puc. 4a), caeaaHnHoN U3 BOJIbGPaMOBON MPOBOJIOKU
Y YKPEIUJIEHHOM B CTEKJISIHHOM WJIM METAUIMYECKOM JiepKarene; urioi (puc.40) u
mraneneM (puc.4B), WCIONB3YEMBbIM JJIsi pa3Ma3bIBaHUS >KUAKOM KyJIbTYypbl Ha
MOBEPXHOCTU IUIOTHOM muTaTenbHOUW cpeapl. [lumerku Ilactepa (puc.4r)
WCIIOJIB3YIOTCS ISl IEPECEBA KUAKUX KYJIbTYp MUKPOOPTaHU3MOB.

a 6 B r

Pucynok4 -MuxpoOnoioruaeckuit ”HCTPYMEHT

OO0s3aTeNbHBIM ~ yCIIOBUEM TMPU  BCEX MHUKPOOHMOJOTMYECKHUX padoTax
SBJISIETCSI CTEPUIIBHOCTD MUTATENIbHBIX CPE, MOCYIbl, HHBEHTAps, T.€. OTCYTCTBUE
B HUX KakuX-TMuOO MHUKpOOpraHu3moB. MWrnsl W NeTIH  CTEPUIU3YIOT
MPOKaJIMBAaHUEM Ha TUIAMEHH, a UX PYUYKU OOKUTAIOT.

[lycThie TpOOUpPKHU, KOJOBI M OpOAUIbHBIE TPYOKH, 3aKpBITbIE BaTHBIMH
npoOkamu; yamiku [leTpu, mmnarenu M NUNETKH, 3aBEPHYThIE B UHAMBUIYAbHbBIE
OyMa)KHbI€ TaKETUKU, CTEPUIIU3YIOT CYXHUM XKapoMm (TOpSYMM BO3AYyXOM) B
cymmmiibHoM 1mkagy wunu B neun  llactepa, mnpencraBnsomend  coboit
METATMYECKUM IIKad C Teron3oysauuen U anekTpoHarpeBoM. Crepuiam3anus
MpoI0KaeTCA OJIUH vac npu temnepatype 170°C wim qBa yaca nmpu tremmneparype
150°C.
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Crepunuzanus mapom MoJ| JaBJICHUEM SIBISIETCS OYeHb 3((HEKTUBHOMN U MPH
OJTHOKPATHOM 00pabOTKe MPUBOIUT K YHHUTOKEHHIO BETETATUBHBIX M CIOPOBBIX
dbopM. DTOT CrTOCOO OCYIIECTBISAETCS MIPH ITOMOIITN aBTOKJIaBa.

Crepunmzanus TEKy4ydM [apoOM HPUMEHSIOT B TOM Cllydae, €clu
CTEepUJIM3YEeMbI OO0BEKT (MOJIOKO, CpeIbl, CoJep)Kallue caxap W Jp.) IpHu
temneparype cBbimie 100°C  moxer ymenbmnthess. B ammapare Koxa
CTEepUJIM3ALMIO TPOBOJAT TeKyuuM mapomB TedeHre 30-60 muHyT. OOBIUHO
CTEepUIM3YIOT Tpu paza no 30 MHUHYT C NepepblBaMU B OJHH CYTKH MEXIY
CTEpUITU3ALUSIMHU.

[lacrepuzanueil Ha3bIBA€TCSI YHUYTOXKEHUE OeccrlopoBbIX (QopM mpu
HarpeBaHuu oObekTa B TeueHue 15 munyt npu 60-70°C. Dty 006paboTKy MpoOBOISAT
JUISl YBEJIMYEHUS CTOMKOCTH OTHENbHBIX MPOIYKTOB: BHMHA, NIMBA, MOJOKAa U Ap.
[Tpu macTepusanuu Morudar0T MHOTHE MATOT€HHBIE MUKPOOPTaHU3MBI.

JIns BbIpalMBaHUsl KYJIbTYpP MHUKPOOPTaHU3MOB MPUMEHSIOT TEPMOCTAT,
KOTOPBIM TPEICTaBIsAeT COOOW MKad, CHAONKEHHBIM 3JEeKTpooOOrpeBaTeneM u
TEPMOPETYJIUPYIOIIUM YCTPOUCTBOM.

TepMoperynupyroliee yCTpOUCTBO MO3BOISET NOAAEPKUBATh TEMIIEPATYPY
BHYTPHU TEPMOCTATa HAa HY’KHOM YPOBHE B TEUEHHUE JITTUTEIBLHOIO CPOKA.

TexHUKA NPUTOTOBJICHUSA IPENAPATOB MUKPOOPraHM3MOB

[opsanok nposeneHus paboThl. '0TOBUTH Ipenapar Hy>KHO Ha COBEPUICHHO
YUCTBIX OO0EIKUPEHHBIX NPEIMETHBIX cTekiax. IIlpeamerHele cTekna OepyT
NUHIETOM WM NanbliaMy 3a pedpa U MPOHOCIT Yepe3 IlaMsi FOpPEJIKU, CJerka
oOxwurasi, TocJIe 4ero KiIaayT OOO0X’KEHHOM MOBEPXHOCTHIO KBEPXY Ha MOCTHUK.
baktepronornyecko mNeTIer, NPOCTEPUIN30BAaHHOM B IUIAMEHH TOPEJIKUA U
OXJIQXKIEHHOM, HAHECTH KaIUI0 HCCIEAyeMOM B3BECH MHMKPOOPraHM3MOB Ha
IPEIMETHOE CTEKJIO M KPAeM IIOKPOBHOIO CTEKIA IPHUKOCHYThCs mox yriaom 30° k
KaIlIe UCCIENYEMOT0 MaTepHaIa.

BeicTphIM JBUKEHHMEM OT ce0si paBHOMEPHO TOHKHM CIIOEM PACTIPEICIHUTh
UCCIIENYEMYIO MpPoOy IO BCEW NOBEPXHOCTH CTeKJA. [IpUrOTOBIEHHBI Ma3oK
BBICYIINTh IIpM KOMHATHOM TeMmIlepaType. 3aTeéM BBICYLIEHHBIM  Ma30K
¢bukcupyercss ISl TOrO, 4TOOBI: YMEPTBUTH KJIETKH MHUKPOOPTaHU3MOB, IJIOTHO
IPUKPENIUTh KX K CTEKIy, B pe3yJbTare 4Yero OHM HE CMBIBAIOTCS IIpU
MOCJEAYIOIIUX OlepalusaX; YJIYyYIIUTb OKpAlUMBAHUE, T.K. MEPTBbIE KIIETKU
CTaHOBATCA 00Jiee MPOHULIAEMBIMHU ISl KPaCUTENEH.

[Ipenapat Ma3koM BBepx 3-5 pa3 IPOHECTH Yepe3 HauboJsiee ropsuyro 4acTh
miamMeHu ropenku. lIpenMeTrHoe CTEks0o ¢ Ma3koM HarpeBaroT He Oosiee 2-3
CEKYH/I, IOKa HE BOBHUKHET ONIYIIEHHUE JIETKOTO KEHHUSI, €CIIM MPUIOKUTH €Tr0 K
KUCTH pyku. bonee nnutenbHas TepMuyeckas (QUKcAUUs MOXET H3MEHUTh
CTPYKTYPY MHUKpPOOHBIX KJIETOK M uX (opmy. Ha dukcupoBaHHbIli mnpemnapar,
MOMEIICHHBIA Ha MOCTUK, YCTAaHOBJICHHBIN HaJ] BAHHOYKOM, HaHEeCTH 3-5 Karmelb (B
3aBUCUMOCTH OT BEJIMYMHBI Ma3ka) pacTBopa kpacutend. Yepe3 3-5 MHHYT
Ipenapar IpoMbIBAETCs BOJIOW U3 IPOMBIBAJIKH 10 TEX IOP, ITOKA CTEKAIOLIAs BOJA
CTAaHET IIOYTH HEOKpalmeHHOM. IIpm 3TOM CTEKIO ciemyer aepkKaTh HAKJIOHHO.
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3aTeM OKpalleHHbId npenapar BbICYIUMBAIOT Ha BO3AyXe. B mnpaBHIIBHO
IPUTOTOBJICHHOM IIpernapaTe MUKPOOHBIE KIETKH JOJDKHBI OBITH PAcOJIOKEHBI B
onMH ciou. PaccmoTpenHsle mpenaparsl 104 MHUKPOCKOIIOM WM MHKPOBHU30POM
HAJI0 3apUCOBAThH.

MeToabl OKPACKH MUKPOOPraHM3MOB

Mertozasl Okpacku

[IpocTeie METOBI OKPACKHU

CnoxHbIE METOBI OKPACKHU

Meton okpacku 1o ['pamy;

Meron okpacka no Humro-Hunbceny;

Meton okpacku mo Mopo3oBy;

Meron okpacku no Pomanosckomy-I ' nmse;

[Topsinok mpUroToBaeHUs: pabodero pactBopa. [Ipexie uem npuroTroBUTh pabouune
pPacTBOPBI Kpacok, HYKHO 3a0JIarOBPEMEHHO W3 CYXHUX KpacoOK MPUTOTOBUTH
HACBIIICHHBIA COUPTOBOM pactBop. JlJIsi 3TOro Kpacky 3aiuBaroT 96%-HbIM
cnuptoM B cooTHomeHuu 1:10. Pexomenmyercs Opath Ha 100 mu crmpra 7,0 T
METWJICHOBOM cuHH, 4,8 T TeHIMaH-BUoyieTa, 8,1 T ocHoBHOro (Qykcuna. M3
HACBIIIEHHBIX CIIUPTOBBIX PACTBOPOB FOTOBSIT BOJIHBIE paboure pacTBOPHI: K 30 M
HACBIIIEHHOTO CIUPTOBOIO PACTBOpa METWJICHOBOW MUHU n00aBisior 100 mi
JTUCTUILTUPOBAaHHOM BOJBI U 10 Mt 1%-HOTO pacTBOpa €1Koro Kayius (Miu €IKOro
HaTpa). PacTBop Kpacku MOXKET JOJTO COXPAHATHCA U M0 UCTECUCHUH HEKOTOPOTO
BPEMEHU KPACHUT JTy4llle, YEM CBEKEPUTOTOBIICHHBIN.

IIpuroroBJjieHHE NUTATEIbHBIX CPe/l.

CocTaB ¥ Ha3HaYCHUE NUTATENbHBIX cpea. [1o cocTaBy nmUTaTeNbHBIE CPEIbI
NOJAPA3NENSAIOTCS HAa  €CTECTBEHHbIE  (HATypajbHblE) M  UCKYCCTBEHHbIE
(cunTeTnueckue). HarypaibHbIE Cpeibl COCTOAT W3 MPOAYKTOB >KUBOTHOTO U
PACTUTEIBLHOTO MPOUCXOKICHUSA, UMEIOT CIIOXKHBIA U HEMOCTOSAHHBIN cocTaB. Mx
WCIIOJB3YIOT JJI BBIpAIlMBAaHUS MHKPOOPTaHW3MOB, HAKOIUICHHS OHOMACCHI,
XpaHEHUs YUCTHIX KYJIbTYp, HO OHH MAJONPHUTOAHBI JJII U3y4CHHS (HDU3HUOJIOTHUU
obmeHa BemiecTB. Hanbosee 4acTo HCMOMB3YIOT CASAYIONTNE HAaTypadbHbIE CPEIb:
MSICO-TICITOHHBINA OYJIBOH (arap), MUBHOE CYCJIO M CyClIO-arap, ApOX KEBYIO BOIY U

Ap.

CuHTeTHUECKHE Cpelbpl COAEpkKAT B CBOEM COCTAaBE ONPEICICHHbBIC
XUMHUYECKAE OPraHUYECKME U HEOPTaHMYECKHE COCIUHEHUS B TOYHO YKAa3aHHBIX
KOHLIEHTpalusiX (aMUHOKHCIOTBI, caxap, BUTAaMUHbI, MHUHEpajbHble conu). [lo
HAa0Opy KOMIIOHEHTOB CUHTETUYECKUE CPENIbl MOTYT OBITh CIOKHBIMU (Cpenbl s
BBIpPAIIUBAHUS ~ MOJIOYHOKHCIBIX  OakTepuil) W  TOPOCThIMU  (Cpeapl ISt
KyJIbTUBUPOBAHUSI aBTOTPO(PHBIX MHUKpPOOpPraHu3MoB). WX wucnonb3yioT s
uccieoBaHusl oOMeHa BelecTB. 110 Ha3HAaueHUIO pa3iIMyaroT yYHHMBEPCAJIbHBIC,
ANIEKTUBHBIE U Au(depeHInanbHO-IuarnocTuyeckue cpeapl. [1o KoHcucTeHUuun
NUTATENbHBIE CPeibl ObIBAIOT KUIKUMU, TUIOTHBIMU U CHIITyYUMHU.
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IIpucomosnenue 3amopa.B KacTproJl0 HAchlIaTh OJHY 4YacTh COJOJA,
HaJIUTh YETHIPE YaCTH TEIUIOM BOJBI U Nepemeniarh. TemnepaTrypa roToBOi cCMECH
nomkHa O06iTh 50°C. KacTpromro co cMechio IIoCTaBuTh Ha BoAanyto 6anro (50°C) n
JepKaTh IIpU 3ToU Temneparype 30 MUHYT.

3areM mnoAorpeTh OaHIO Tak, 4TOOBI TeMIlepaTypa CMECH B KacTproyie
nogusnack 10 63-65°C u gepxaTh IpHM STOM TeMIEpaType A0 HCYE3HOBEHHMS
peakiuu Ha kpaxMmaln (HoaHast mpo0a). [lomydeHHbI 3aTOp pa3iuTh B MPOOUPKHU U
KOJIOBI.

IIpucomosnenue cycrna. Jns moiaydyeHUs Cyclia 3aTOp MPOLEIUTh dYepe3
IUIOTHYIO TKaHb. [lojgydeHHbI (GuUIbTpaT HArpeTh N0 KUIMEHUS W KUISTUTH 5-
10MunyT. BpimaBmmii ocanok otdunsTpoBath. Cycno pa3BecTd BOAOMPOBOAHOMN
BoJoi g0 tuotHoct 8-10% 1o caxapumeTrpy, pa3iauTh B COCYAbl H
npoctepuin3oBath B annaparte Koxa wnu B aBrokiase (npu 0,5 atm. B Teuenue 30
MUHYT).

LIpucomoenenue cycno-aeapa. K cycny nobaButh 2% arapa, HarpeThb J0 €ro
pacIUIaBJICHHMS, PA3JIUTh B MPOOUPKH U KOJIOBI U IPOCTEPUITH3OBATH.

BeipamyBaHue MHUKDPOOPIraHW3MOB HA IUIOTHBIX M KMIKHMX NHTATEIbHBIX
cpeaax

B npou3BoacTBEHHON MUKPOOHOIOTHYECKON J1aDOpaTOPUH MPOBOASAT MOCEB
U IIEPECEB MUKPOOPIaHU3MOB JUIsl MPUTOTOBJIICHUS ITPOU3BOACTBEHHBIX KYJIBTYP,
NOAJCP)KAHUS B  AKTUBHOM  COCTOSSHUM  YHUCTBIX  KYJbTYp, BBIIACICHUS
MUKpPOOPTraHU3MOB U3 MPOU3BOJCTBEHHBIX M MPUPOAHBIX CyOCTpaToB U T.II
[loceBOM WM WHOKYJSINMEHW HA3bIBA€TCSI BHECEHHE YacTH HCCIELYyEMOTO
MaTepuana B CTEPUJIbHYIO MHUTATEIbHYIO Cpely, MEpPEeceBOM — IMEPEHOC YacTu
BBIPAILICHHOM Ha MHUTATEIbHON Cpele KyJbTypbl MHUKPOOPTaHHM3Ma Ha JIPYTyIo,
CBEXYIO CTEPHIIbHYIO CpeAy.

Ilopsa0K moceBa U nepeceBa MUKPOOPTaHU3MOB B SKHJIKYIO CPEITY:

1. B neByto pyky OepyT ABe NMPOOUPKH — OJIHY CO CTE€pPUJIILHON CpeloH,
IPYTyl0 — C KyJbTypOW M JepKaT B HAKJIOHHOM IIOJIOKEHUHU. B mpaBon pyke
OONBIIMM M YyKa3aTeJbHbIM TNalblieM JepXaT OaKTepHabHYI0 TMETII0 U
CTEPUJIM3YIOT B INIAMEHH FOPEJIKH.

2. BeiHMMaOT BaTHBIE TPOOKH U3 00EUX MPOOUPOK, MPUIKUMAIOT UX K
JaJOHU MU3MHIIEM W O€3bIMSHHBIM TajbllaMU MPABOM PYKU M OOXKHUTalOT Kpas
npobupok. Cnenst 3a TeMm, 4YTOObI MPOOMPKHM HE KacaluCh MOCTOPOHHUX
IIPEIMETOB.

3. Ilernto BBOAAT B MPOOUPKY C mepeceBaeMon KyJibTypoidl. OCTOPOKHO, HE
KacasiCh CTEHOK, OTOUPAIOT KAIUTIO XKUAKON KyJIbTypbl. Eciiu mpou3Boaar nepeces
C KOCOT0 CJIOS arapa, TO JIJIsl OXJIaXKICHUsI IETIIM BHAaYaje ClIeyeT MPUKOCHYThCS K
MOBEPXHOCTH arapa, IJie He ObUIO KYJBTYphI, TOCjiEe 4ero OepyT HauOoJjblee
KOJIMYECTBO MACCHI CO CKOILLIEHHOM MIOTHOM Cpebl.

4. BBoAsT MmeTNI0O C MarepuajioM B MPOOUPKY CO CTEPHIBHOW KUAKOM
Cpeloii, cTapasch He 3aJieBaThb CTEHOK NpoOupku. Ilpu moceBe Ha CKOIIEHHBIE
NUTATENbHBIE CPENbl METI0 C KJIETKAMU MHUKPOOPTraHW3MOB OMYCKAaKOT MOYTH 10
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JTHA, TJ€ CKAIIMBAETCS HEOOJBIOEe KOJUIECTBO KOHICHCAIMOHHOW BOJbI. Clierka
Kacasicb NeTJeH MOBEPXHOCTU MIIOTHOM CPEJibl, HO, HE Pa3phIXJIsid €€, MPOBOIST OT
JTHA BBEPX LITPHUX.

5. IleTnio BBIHUMAIOT, OOXKMTAIOT Kpas MPOOMPKH W BHYTPEHHHUE KOHIIBI
POOUPOK, MOCIIE YeTo MPOOUPKH 3aKPHIBAIOT.

6. IleTyiro BHOBb IPOKAJIMBAIOT B IJIAMEHH TOPEJIKHU.

7. Ha mpoOupke nenaroT HaJWCh: HAa3BaHUE KYJIbTYpbl U JaTy IOCEBA.
3acesstHHbIE MPOOMPKH IMOMEHIAIOT B TEPMOCTAT JUIsl BBIpALIUBAHUS IPHU
MOCTOSIHHOM Temmneparype. I[loceBbl W mepeceBbl MUKPOOPTAaHU3MOB JIy4lIe
MPOBOJUTH B OOKCE.

IToceBbl HA MJIOTHBIE CPEbL:

[ToceBsl mIeTIIEH HA CKOIIIEHHOMArape NpOBOMST:

— 3Ur3aroo0pa3HbIM IITPUXOM, CBOOOTHO CKOJIB3SI METJIEH MO MOBEPXHOCTH
IJIOTHOM CPeJIbl OT OJTHOTO Kpasi IPOOUPKH K JPYromy;

— OpsIMOM 4YepTOM, MNpPOBOASA TETIEH NPSIMYyI0 JHMHUIO CHHU3Y BBEpPX
MocepeANHE MOBEPXHOCTU MUTATEIBbHON CPEBI;

— CIUIOIIHBIM TIOCEBOM, pacTupasi MaTepuail OCTOPOKHBIMH KPYTOBBIMU
JIBH>KCHUSIMU 110 BCEl TOBEPXHOCTH CPEJIbI.

[Tocee B wyamku IleTpu mnpoBOAAT cHEAyrOUIMM 00pa3oM: ILIOTHYIO
MUTATEJIbHYIO Cpey B MPOOMpPKaxX U KOJIOAX pacIUIaBIISIIOT HA KUISIIEH B BOJASHON
Oane, oxiaxnaor a0 48-50°C u, cobmonas MpaBujia CTEPUIIBHOCTH, Pa3JIUBAIOT
POBHBIM CJIOEM TOJIIMHOM 3-5 MM B CTepwibHble 4Yamku. lloceB nemaror
CTEKJISIHHBIM  ImareiaeM J[purambckoro, moceB B MNPOOUPKY C  TBEpIOM
MATATEJIBHOU CPEION TPOU3BOIAT YKOJIOM .

OnpenejieHHe YUCTOThI BBUIECJICHHON KYIbTYPBI

Onuiure KOJIOHUU MUKPOOPTaHM3MOB IO M3YYEHHBIM IpHU3HaKaMm (¢popma,
npoduiib, 1BET, Kpad, CTPYKTypa).

KoJionnn MUKpOOpranu3mMoB

Ne | bopma npoduiib IIBET Kpau CTPYKTYypa
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PoJib_MUKPOOPraHM3MOB B _KPYIOBOpPOTEe BellecTB B npupoae. Mukpodaopa
TeJa YeJ0BeKa.
Onucats pojb MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B MPUPOJIC
3anonauth Tabauiy «CoctaB HOpMATbHOM MUKPOGIOPHI YETIOBEKa

HanmeHnoBaHue OpraHoB Cocrasn 3HaUYeHHUE
MUKPOOPI'aHNU3MOB

PaccieioBanye nuieBbIX 3200J1eBAHNI M 0TPABJICHHIA.

3agada. B nerckom cany Ha o0ex B KauecTBe 3aKyCKH OblLIa JaHa OakiakaHHas
UKpa (KOHCEpBbI MPOMBIIIJIEHHOTO NPOU3BOJACTBA OJHOTO U3 KOJXO3HBIX
KOHCEpBHBIX 3aBoJ0B KpacHomapckoro kpas). Cmycrs 7 4 y JABOMX JeTei
NOSIBWINCHh PBOTa, OOJIM B JKUBOTE, CIa0OCTh, 3aTpyIHEHHOE TIJIOTaHUE,
HEpPAaBHOMEPHOE pacluupeHue 3padykoB. [lo3aHee nosBUINCh TaKKEe CUMIITOMBI, KaK
ONYIIEHWE BEKa, OXPUIUIOCTH TIO0JIOCA, THycaBas pedb. Temmeparypa Tena
OCTaBajlaCb HOPMAJIBHOMW, IIPM OTOM OTMedanach Taxukapaud. Hecmorps Ha
IPOBOAMMOE JieueHHe, 00a peOeHKa CKOHYAIUCH YePE3 CYTKH.

IlocTtaBpTe IWarHo3 IO JAHHOMY CIy4arO IIMILEBOTO OTPaBJICHUs, MCIOJIb3Ys
JTaHHbIE aHaMHE3a M KIWHUKH, 00OCHYHTEe nuarHo3. llepeuncianrte KOHKpETHbIE
MepbI MPOPUITAKTUKHA OTPABICHUI TaHHON 3THOJIOTHH.

Pa3padoTka MeponpusiTHH 110 NPO(HIAKTHKE NUIEBLIX OTPABJICHHI.
PaccmoTpers meponpusiTusi 1o OpO(UIIAKTUKE OTPABJICHUST HEOAKTEPUATHLHOTO
MPOUCXOXKICHUSI W OQPOPMHUTH pPe3yibTaT (MpoaHATU3UPYHTE MPEIJIOKECHHbIC
MaTepualibl pacClICIOBaHMS, TMPEIJIOXKUTE MEPONPUITHS 1O MPOPUIAKTHKE
OTpaBJieHUsI HEOAKTEPUATHLHOTO MPOUCXOKICHUS )

KauecTBO nuTHEBOI BOJAbl. MeT01bl BHYTPEHHEI0 JIA00PATOPHOI0 KOHTPOJIS
KAauyecTBAa _ NPOBeAEHUS]  MHKPOOHOJOTHYECKHMX M NMapa3uTOJOrHYeCKHX
HCCJIeOBAHMM

Oznakomurcs ¢ 'OCTom KauecTBO NMUTHEBOM BOJBI. 3amucaTh B TETPAJb CXEMY
NpoIeAYpPHl MOATOTOBKH K pabOTe€ M KOHTPOJISI CTEPUIBLHOCTH (PUIBTPOBATIBHBIX
YCTAHOBOK MPU MPOBEACHUU MUKPOOUOTIOTUUECKUX UCCIEIOBAHUN BOIBI.

CaHuTapHasi IPOBEPKA NUUIECBLIX NPOAYKTOB. MeToabl 0TOOPA P00

3amanue 1. M3yuynTh OCHOBHBIE MOJOKEHUS MHUKPOOMOJIOTUYECKOTO KOHTPOJIS
MUIIEBOTO POU3BOJICTBA.

3amanne 2. Pa3o0parth JaHHBIE CAHUTAPHO-OAKTEPHOJOTHYECKOTO  aHaIn3a
TOTOBBIX OJIOJ] ¥ KyJIMHAPHBIX W3JICTUH TI0 3aIaHUIO TIPETIoIaBaTeNs

1 psin. CkopomopTsIrecs: pplOHbIC OTI0a ¥ U3ICIIHSL.

2 psn. Hanutku.

3 pan. Konaurepckue nzaenus.

3aganue 3. CaenaTh BBIBOJ O MPOJEIaHHOM padoTe.
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OBaajieHue Ka4yeCTBEHHbIMH U KOJINYeCTBEHHbIMU MeToIaMM
MHMKPOOHOJIOTMYECKOr0 AaHAIN3A MUIIEBbIX NPOAYKTOB

3ananue 1. Onpenenenue KOIMUeCTBA ME30(UIBHBIX adPOOHBIX U (aKyIbTaTUBHO
aHa’poOHbBIX MUKpoopranu3mMoB (KMADAHM)

3amanne 2. Omnpepnenenue Oaktepuil rpymnmbl kuineuHbix manodek (BI'KIT) B
MUIIEBBIX MPOTYKTAX

OmnpenejeHue MUKPOOMOJIOTHYECKHMX IOKa3aTe/eil 0e30IaCHOCTH NMHIEBBIX
IPOAYKTOB

3ananue 1. MukpoOronornueckue KpuTepuu 0€30MacHOCTH MUIIEBBIX TPOTYKTOB
3amanue 2. ['oCcyapCTBEHHBII KOHTPOJb 3a COOJIOJEHUEM CAaHUTApPHBIX HOPM U
paBuil

3aganue 3. ['nrueHndeckas dKCIepTr3a NUILIEBBIX MPOAYKTOB

[Tpunoxenue 1
Konuduxkarop (mpuMepHbIii NepevyeHb) OLEHOYHbIX CPEACTB JJIfl OIleHKH 3HAHUIM,
YMEHHi H YPOBHSA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

No n/n Tun oyenounoeo Kpamxkas xapaxmepucmuxa oyenounoeo Ilpeocmasnenue
Koo cpeocmea cpeocmea OYeHOYHO20 cpedcmed 6
OYeHOUH020 @onoe
cpeocmsa
l. JenoBas w/unu | CoBMecTHasi  JeATENbHOCTh TIpynmbl | Tema  (mpoOriema),

poJyieBas urpa | oOydaromMxcss M MpernojaBareiss MOJ | KOHLENUHUS, POIu U
YIPaBICHUEM IPENONABATENS C LEIbIO | 0KMIAEMBIN
pelieHus y4eOHBIX U | pe3yabTaT
npodecCrOHATbHO-OPHUEHTUPOBAHHBIX
3aJa4 MyTeM UTPOBOI0 MOJIEIMPOBAHUS
peanbHOM  MPOOJIEMHONW  CUTYyalMu.
ITo3Bosser OLICHUBATh yMEHHUE
QHAIN3UPOBAaTh W pEIIATh TUIUYHbIE
poQ)eCCHOHANIbHBIE 3a/1a41

2. Ketic-3amaua V4eOHbIii Marepuall MoJaeTcs | 3amaHus IS
CTyJIEHTaM B BHJ€ MpoOeM (KEeHCOB), B | pellieHus KeWc -
KOTOPBIX OOYyYarommMcs TpeiaraeTcs | 3aJauu

OCMBICITUTh peanbHyI0
npoecCHOHANPHYIO  CUTYallMI0 IS
pelieHnss JaHHOW MpoOieMbl. 3HaHUs

npruobpeTaroTcs B pe3yibTare
AKTUBHOM W  TBOpYECKOH  paboOTHI:
CaMOCTOSITENILHOTO OCYILECTBIICHUS

nesenosiaranus, coopa HE0OXOAMMOM
uH(pOpMallMK, €€ aHamu3a C pPa3HbIX
TOYCK 3PCHUSA, BBIABUKCHHUA T'MIIOTE3BI,
BBIBOJIOB, 3aKJIIOYEHUS, CAMOKOHTPOJIA
npouecca MOJIYyYEeHHS 3HAHUH M €ro
pe3ynbTaTOB.

3. KomnokBuym | Cpencrso KOHTPOJISI ycBoeHus | Bonpockr mo Temam
y4eOHOro Marepuaia TeMBbl, pasjelna | / pa3menam
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WIn pas3zenos JTUCUUIUIMHBI, | AUCUUIUINHBI W
OpraHM30BaHHOE KakK y4eOHOe 3aHATHE | TPO(EeCCHOHATBEHOTO
B BHUJIe coOece0BaHUs MPENoAaBaTeNs | MOAYJIS
¢ 00yJarOIIMMHUCH.
Kontponsnas | Cpencrso [IPOBEPKHU ymenuii | Komruiekr
pabota IPUMEHATh IOJYYEHHbIE 3HAaHUS JUISl | KOHTPOJIBHBIX
pelieHuss 3ajad ONpeAeNICHHOrOo THIA | 3aJlaHuil 1o
110 TEME WJIH pa3Jieny BapUaHTaM
Kpyrasiit croi, | OueHounbsle cpencTta, nosposisgmomue | [lepeuens
TUCKYCCHS, BKJIIOYUTh OOY4YaIOUIMXCS B IPOLECC | IUCKYCCUOHHBIX TEM
TUCIIYT, 0o0Cy)XJieHUsl ~ CIIOPHOTO  BOIIpOca, | JUIs IIPOBEICHUS
nebaTbl npoOjaeMbl W OLEHUTh UX YMEHHE | Kpyrjioro cTOJa,
apryMEHTHPOBaTh COOCTBEHHYIO TOYKY | TUCKYCCHUH,
3peHMsI JICIIyTa, 1€0aToB
[Moprdommo IleneBast mombopka paboT crymeHta, | CTpykTypa
packphIBaroLasi €ro HMHAUBUAYaJIbHbIE | TOPT(OINO
00pa3oBaTeyibHbIC JOCTHKEHHS B OJHOU
WIA HECKOJIbKUX y4YeOHBIX IUCLUIUINH,
B IpO(heCcCHOHAIBHOM MOJYJIE.
[Ipoexr KoHeuHbIl nponykr, mnoaydaeMbli B | Tema rpynmnoBsIx
pe3yibTare IUTAHUPOBAHUS U | u/umm
BBIITOJIHEHUSI KOMIUIEKCA YYEOHBIX | | HHIUBUAYaJIbHBIX
UCCIIEI0BATEIbCKUX 3aJJaHUH. | IPOEKTOB
ITo3Bosser OLICHUTh YMEHUSA
o0yyaroImuxcs CaMOCTOSITEIIbHO
KOHCTPYUPOBaTh CBOM  3HAHHUS B
npolecce  peleHus — MPaKTUYECKUX
3a71ad ¥ 1po0ieM, OPUEHTUPOBATHCS B
UH(POPMALIMOHHOM  IPOCTPAHCTBE U
YPOBEHb c(OpMUPOBAHHOCTH
AQHAJTUTUYECKUX,  MCCIIEOBATENIbCKUX
HaBBIKOB, HABBIKOB IPAKTHYECKOTO W
TBOPYECKOTO  MBIIUICHUA.  MOXeT
BBIMOJIHATBCSL B MHAWBUIYAJILHOM
NOPSAJKE WIHM FPYNNON 00ydaromuxcsl.
Pabouas JunakTruueckuii KOMIUIEKC, Obpazen padoueit
TeTpaab npeaHa3HauYeHHbIN 1 TeTpaau
CaMOCTOSITENIbHOM pabOThI
00y4aromierocs: ¥ Mo3BOJISIONIUN
OIICHUBATh YPOBEHb YCBOCHHS UM
y4yeOHOro MaTepuaa
Pa3znoypoBHeB | PaznuuaroT 3amauu v 3a0aHus: Komriekr
ble yueOHbIe a) perpoayKTUBHOTO YPOBHS, Pa3sHOYpPOBHEBBIX
3a/1a4u U MO3BOJISIIOIINE OLICHUBATh U 3a/a4 U 3aJJaHui
3aJaHus JMarHOCTUPOBATh 3HaHUE

(bakTudeckoro matepuaina (6a3oBbie
MOHSATHS, AITOPUTMBI, (DaKThI) U
YMCHUCE IMPABUJIIBHO UCIIOJIb30BATh
CriellMaibHbIe TEPMUHBI U TIOHATHS,
y3HaBaHUE OOBEKTOB U3yUYEHUS B
paMKax OIpeNeNEHHOro pasiesa
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JUCITUTLIINHBI,
0) PEKOHCTPYKTHUBHOTO YPOBHSI,
MO3BOJISIONINE OLEHUBATh U
JTUArHOCTUPOBATh YMEHUS
CHUHTE3MPOBATH, AaHATU3HPOBATH,
00001maTh (paKTUYECKHH 1
TEOPETUYECKUI MaTepHall ¢
dbopMynupoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IIPHUUYNHHO-
CJIEICTBEHHBIX CBSI3EH;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIFOIUE
OLICHUBATh U JUATHOCTUPOBATH YMEHHSI,
MHTETPUPOBATH 3HAHUS PA3ITHYHBIX
oOnacTteii, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS

10.

PacuetHo-
rpaduueckas
paborta

CpencTtBo MIPOBEPKHU YMEHHI
MPUMEHATHh TIOJIYYCHHBIC 3HAHUS TI0
3apaHee OMNpPEIEICHHON METOAMKE IS
pemieHuss 3amad Wik - 3aJaHuil 110
MOJIYJIIO UJTH TUCHUIUIMHE B IEJIOM.

Kommekt 3amanuii
TSt BBITTOJTHEHHS
pacyeTHo-
rpaduIecKoi
paboThI

11.

Pedepar

[IponykT camMoOCTOSITENIbHOW PaOOTHI
CTyIEHTa, TMPEACTaBIAIOMUNA o000
KpPAaTKO€ W3JIO)KEHUE B MHCbMEHHOM
BUJIE MOJIYYEHHBIX pe3yabTaTOB
TEOPETUYECKOTO aHanu3a
ONpPENECHHON  TeMbl, TIJ€  aBTOp
pacKpbIBaeT CyTh HCCIIEeNyeMON
npoOyieMbl,  TMPUBOAUT  Pa3IUYHbBIC
TOYKM 3PEHHS, a TaKkKe COOCTBEHHBIC
B3IUISIbI HA HEE.

Temsl pedepaToB

12.

Hoxkmnan,
cooO1ienne

[IponykT camMOCTOSITENIbHOW pPaOOTHI
CTyIEHTa, TMPEACTABIAOMUNA  coOoit
ny0IuyHOe BBICTYILJICHUE 1o
MPEACTABICHUIO MOJIYYEHHBIX
pe3yJIbTaTOB PELICHMs] OIpeaeIeHHON
TEMBL.

Temnbr JOKJIaJIOB,
COOOIIIEHU

13.

CobecenoBanu
e

CpesicTBO KOHTPOJIS, OPraHU30BaHHOE
KaK cIelnanbHas Oecea
TpernojaBaTess ¢ 00yJaromuMcs Ha
TEMBI, CBA3aHHBIE C H3y4aeMOii
JACIIUIIIIMHOM, U PAaCCYUTAHHOE HA
BBISICHEHHE 00BbEMa 3HAHUI
00Y4aIoIIErocs 1o OnpeeIEHHOMY
pasjeny, TeMe, IpobeMe | T. 1.

Bompocs! o remam
/ paznenam
JUCIUTUIAHBI

14.

TBopueckoe
3a/1aHue

YacTu4HO peraaMeHTHPOBAaHHOE
3aJJaHu€e, UMEIOIEe HECTaHAapTHOE
pelLlIeHNE U TO3BOJIAIONIEE
JUarHOCTUPOBaTh YMEHUS,
MHTETPUPOBATH 3HAHUS PA3IUYHBIX
o0nacreil, apryMeHTHpOBAaTh
CcOOCTBEHHYIO TOUKY 3peHus. Moxer

TeMpbl rpynmnoBsIx
u/unu
MHIUBUAYAIbHBIX
TBOPUYECKUX
3aJaHui
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BBITIOJTHATHCS B MHIUBUTyaTbHOM
MOPSJIKE WIH IPYNION 00y4YarouXcsl

15. Tect CpencTBo KOHTpOJIsi, HanpaBieHHoe Ha | DoHp TECTOBBIX
IIPOBEPKY YPOBHS OCBOCHHUS 3a/laHui
KOHTPOJIUPYEMOT'0 TEOPETUUYECKOTO U
MPAKTUYECKOro MaTepuasa rno
TUIAKTHYCCKUM SIMHHUIIAM
JTUCIUIUIMHBI UM TPOPECCHOHAIBHOTO
monyiisa. Cucrema
CTaHJIapTU3UPOBAHHBIX 3aJ[aHUH,

MO3BOJISIOIIAs] aBTOMATU3UPOBATh
MpOLEAYPY U3MEPEHHS YPOBHSI 3HAHUIA
U YMEHHMH 00y4aroImuxcs
16. Occe CpencrBo, MO3BOJIAIONIEE  OIEHUTH | leMaTuKa 3cce
yMeHue oOydaromerocs MHUChMEHHO
u3Jarathb CyTh MOCTaBJICHHOU
poOJIeMBlI, CaMOCTOSITEIIbHO
MPOBOAMTD aHAIH3 3TON MPOOIEMBI.

17. [IpakTuueckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX y | Buasl: HabmoaeHue,
paboThI yUanmxcs dbopmupyrorcs U | U3MEpPEHUe,  OIBIT,
(IpakTHYeCcKoe | pa3BUBAIOTCS MpaBUJIbHBIC | KOHCTPYUPOBAHUE U
3a/laHue) MPAKTUYECKHUE JCHCTBUS. Ip. 3aJaHus s

MIPAKTUIECCKIX
pabor

18. JlaGoparopHble | DTO  TpoOBeAEHHE YydYallUMUCA 10 | 3a/laHus 1A
paboThI 3aJJaHUI0 TPETNOJIaBaTeNsl OIMBITOB C | JTa0OpaTOPHBIX

HCITOJIb30BaHUEM npuOopoB, | paboT
MPUMECHEHUEM MHCTPYMEHTOB H JAPYTUX
TEXHUUYECKUX MPUCTOCOOICHUM.

19. Tpenaxep Texnuueckoe cpescTBO, KOTOPOE Kommuiext 3aganui
MOJKET OBITh UCTIOIB30BAHO IS JUTst paboTHI Ha
KOHTPOJIsl TPHOOPETEHHBIX CTYIEHTOM | TpeHaKEpe
npodeccCHoHaNbHBIX HABBIKOB U
YMEHUH 110 YIPaBIECHUIO KOHKPETHBIM
MaTepuaIbHbIM 00BEKTOM

20. OTuetsl no | CpencTtBo  KOHTpoJs, mo3Bossitomasi | Buner  pabor wu
MpaKkTUKaM oOydaromeMycsi  MPOJIEMOHCTPUPOBATH | 3a/laHuUs Ha

0000IIIEHHbIE  3HAHUS, YMEHUS U | yU4eOHYIO u
MPAKTUYECKUA OIBIT, MPUOOPETEHHBIE | TPOU3BOJICTBEHHYIO
3a BpeMsl TPOXOXKIACHUS Y4eOHOW U | MPAKTUKY
MPOU3BOJICTBEHHONW TMpakTUK. OTYeThI

1o MpaKkTUKam MTO3BOJISIOT

KOHTPOJIUPOBATh B 11e7I0M ycBoeHne OK

u [1K o603nauennbix B [ITICC3.

21. Kontent- AHanm3 1 OlleHKa B COOTBETCTBHH C [Tepeuenn
aHaIu3 KPUTEPUSIMH JJOKYMEHTOB (3KypHAJIOB JIOKYMEHTOB
JOKYMEHTAIIUN | TEOPETUIECKOTO U MTPOU3BOJACTBEHHOTO | IMOJUICKAIINX

00y4YeHHMsI, XapaKTEePUCTUK, TBOPUECKUX
paboT, THEBHUKOB U OTYETOB IO
npaktuke, BKP u ap.),
CBUJIETEJBCTBYIOMINX 00 YPOBHE

aHaJIM3y, KPUTEPUU
OLIEHKH
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KOMIIETEHTHOCTH 00y4aronierocs.

22. NucTpymeHT cOopa nHbOpMALIUK IS [{ens, 00BEKTHI
HabGmonenue | ycraHoBieHus (PakToB HaOII0IeHUS,
oOpaszery Jiucra ajs
¢buKcupoBaHus
pe3yNIbTaTOB
HaOIIOACHUS
23. 3ananue Ha | [Tepeuyenn OCHOBHBIX Bornpocos, | BKP o
BKP KOTOpBIE JIOJKHBI OBITh PACKPBHITHI B | CIIEIUAIBEHOCTH
(MMTUTOMHBII paborte, a Takke ykazaHus Ha ocHOoBHBIE | CIIO
IIPOEKT, UH(OPMAIIMOHHBIC UCTOYHHKHU.
TUTUIOMHAs

pabota)




