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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 BkIIIOYalOT KOHTPOJIBHBIE MaTe€pUalbl ISl MPOBEAEHUS TEKYILIEro
KOHTPOJII U TPOMEXKYTOUHOM arrectanu B (opme KOHTposbHOU padoTsl (1
CEMECTp), 3aUeTa ¢ OLEHKOM (2 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 Buabl atTecranumn
3HAHUM Texywuti Ilpomesxcymounas
KOHMPOb ammecmayus
V1 coOmonaTe mpaBwia JIUYHOW THTHEHBI W Onenka KOHTPOJIbHAS
CaHUTapHble TpPeOOBAaHUSA TPU MPUTOTOBICHUU BBITIOJTHEHU S paboTa (1
TTHIIIH; MPaKTUYECKHUX CEMECTp), 3a4eT C
3aJaHUN U OIICHKOH (2
1a00PaTOPHBIX CEMecCTp)
pabor
Y2  nOpous3BOIUTH  CaHHUTapHY0  00paboTKy [TuceMeHHBIi KOHTPOJIbHAS
000pyI0BaHUs U UHBEHTAPS, ompoc pabota (1
CEMECT)p), 3aUeT C
OIICHKOM (2
CEMECT))
v3 BBIIIOJIHSATH pocTenIme Onenka KOHTPOJIbHASI
MHUKPOOHMOJIOTHYECKUE HCCIIEAOBAaHUS M J1aBaTh BBITTOJTHEHUS pabora (1
OLICHKY ITOJTy4YEHHBIX PE3YJIbTaTOB. MPAaKTUIECKUX CeMecTp), 3aUeT ¢
3a7laHUN U OLIEHKOH (2
1a00paTOPHBIX ceMecTp)
pabot
3HATh:
31 OCHOBHBIE I'pYIIEI MUKPOOPTaHU3MOB; [TucbMeHHBIH KOHTPOJIbHAs
orpoc. paboTa (1
Ouenka CEeMecCTp), 3aueT ¢
BBIITOJTHEHUS OLIEHKOH (2
1a00paTOPHBIX CEMECTDP)
pabot
32 nmnpaBwia JIMYHOM TUTHEHB PaOOTHUKOB [TucbMeHHBbIH KOHTPOJIbHAS
MTUIIEBBIX MPOU3BO/ICTB; oTpoc pabora (1
CEMECTp), 3aUeT C
OLIEHKOH (2
ceMecTp)
33 CcaHMTApHO-TEXHOJIOTHYECKHE TPEeOOBaHHS K Ouenka KOHTPOJIbHAS




MOMEIIEHUsIM,  O0OpYyIOBaHUIO,  HHBEHTApIO, BBITIOJTHEHUS pabota (1
OJIeXK]IC; MPAKTUYECKUX CEMECT)p), 3aUeT C
3alaHUU. OLICHKOM (2
[TuceMeHHbII CEMECT))
oIpoc
34 knaccuukanyio MOIOUIMX CPEACTB, IMpaBHiIa [TuceMeHHBIN KOHTPOJIbHAS
UX TPUMEHEHUS, YCIOBUS U CPOKH XpaHEHMS; orpoc pabora (1
npaBuiia MIPOBEICHUS ne3uHpeKInH, CEMECT)p), 3aUeT C
JIE3UHCEKLINH, IepaTU3aLuu OLICHKOM (2
CEMECTD)
35 OCHOBHBIC THWINEBbIC MHPEKIUU U THIICBHIC Onenka KOHTPOJIbHAS
OTpaBJICHHUS; BO3MO>KHBIE HUCTOYHUKU BBIMIOJTHEHU S pabota (1
MHUKpPOOHOJIOTMYECKOTO 3arpsi3HEHUSI B IMUILEBOM MPaKTUYECKUX CEMECTp), 3a4eT C
MIPOU3BOJCTBE. 3aJaHUN U OIICHKOH (2
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. CanurapHo-
TUTHCHUYECKUIN KOHTPOJIb
MUIIEBBIX POU3BOJICTB

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 IPOU3BOJICTBO

Tema 8.1. [TpouzBoacTBO
JPONIKEN

Paznen 9. MuxkpoOuosnoruss Npou3BOACTBA XJI

KOHAUTCPCKUX 15631 (S0 0704

eba, xJ1e000yI0YHbIX,

MAaKapoOHHBIX H

Tema  9.1.  MukpoOuosnorus 3 3

XJIeOONEKapHOro MPOU3BOJICTBA

Tema  9.2. MukpoOuosorus 3 3

KOH/IUTEPCKOTO NMPOU3BOICTBA

Tema  9.3.  MukpoOuosuorus 3 3

MaKapOHHOTO TIPOM3BOJICTBA

Tema 94. JlaGopatopHsble 18 18 18 17
MCCIIETOBAHHS KayecTBa u

0€30IaCHOCTH CBIPbsI U TOTOBOM
IPOTYKITUHI




1.5. PacnpeneineHue THNOB OLCHOYHBIX CPEeICTB IO 3JIEMEHTAM 3HAHUH H
YMEHHUIi, KOHTPOJIHPYEMbIX HA IPOMEKYTOYHOMH aTTeCTALUN

Conep:xkanue y4eOHOTO Tun KOHTPOJIBLHOTO0 3aIaHUS
MaTepuaJia no nporpamme Y1 Y2 y3 31 32 33 34 35
YA/MIK
Paznen 1. OOmas 4 4 4
MUKPOOHOJIOTHS
Paznen 2. Mopdomnorus 4 4 4
MHUKPOOPIaHU3MOB
Paznen 3. ®dusunonorus 4
MHUKPOOPIaHU3MOB
Pasnen 4. BausHue yciouii 4 4 4 4
BHEIIIHEH cpenbl Ha
MHUKPOOPTaHU3MBI

N
N
N
N
N
N

Paznen 5. 'mruena
Paznen 6. Canutapus

TN
N
N
N
N
N
N
N

Paznen 7. Muxkpobuosnorust | 13 13 13 13
MUIIEBBIX MPOTYKTOB

Paznen 8. Hpoxxesoe | 13 13 13 13 13 13 13 13
MIPOU3BOJICTBO

Paznen 9. Muxkpo6uosnorust | 13 13 13 13 13 13 13 13
HPOU3BOJICTBA xJe0a,
XJ1IeO0OYIIOUHBIX, MAaKapOHHBIX H
KOHJIMTSPCKUX U3JICIHUi

2. CHEIINPUKALIUA OHEHOYHBIX CPEACTB

2.1. Ha3nauenue

Crnenndukanueil yCTaHABIMBAIOTCA TPEOOBaHUS K COJIEPKAHUIO W
Oo(pOpMJICHUIO BapUAHTOB OIEHOYHOTO CPEJCTBA: TMpakThueckas padora
(mpakTH4eckoe 3amaHue), JiaboparopHas paboTa, THUCBMEHHBIA  OMpOC,
KOHTpOJIbHasA paboTa, 3a4eT C OLEHKOM.

Tun omeHouHoro cpeactBa (mMpakTUdeckass paboTa (TMPaKTHYECKOE
3amanue), jgabopatopHasi paboTa, MUCBMEHHBINM OMPOC) TMpPETHA3HAYEH JUIs
TEKYIIEro KOHTPOJISI; TUIl OLIEHOYHOTO CPEACTBA (3a4eT C OLIEHKOM, KOHTPOJIbHAS
paboTa) mpeaHa3HadyeH IJis MPOMEXYTOYHOM aTTecTallud W OLICHKU 3HaHUU U
YMEHUH  CTYAEHTOB 10 mOporpamme yuyeOHoi aucummuiabl  OINLL.01
MukpoOuosnorusi, CaHATapusi W TUTMEHAa B THIIEBOM  IPOU3BOJCTBE
obpazoBarenpbHOM TporpamMmbl 19.02.11 TexHonorus NpPOAYKTOB TMUTAHUS U3
PACTUTENBHOTO ChIPhSI.

2.2 KoHTHHIreHT aTTecTyeMBbIX: CTYJEHTHI 1 Kypca.
2.3. dopMa ¥ yCJII0BUA aTTECTAIUN:
Texymmii KOHTPOJIb MPOXOIUT MO TEMaM y4eOHOMN JUCIIUIUIUHEI.



[IpoMexyTouHas arrecTaisi IpOBOAUTCA B (OopMe KOHTPOJIHHOU paboOThI
U 3ayeTa C OLCHKOW IO 3aBEpLICHUI0 OCBOEHMs y4eOHOro marepuana yueOHOH
JUCIMILTAHBL, TIPU MOJIOKUTEIBHBIX PE3yJIbTaTax TEKYLIETO KOHTPOJIS.

2.4. Bpems BbINOJHEHUSA:

Ha BbImosIHEHHE TEKYIIEro KOHTPOJISE OTBOIUTCS:
npakTudeckas pabora (mpaktudeckoe 3agaHue) — 90 MuH,

naboparopHas padota — 90 MuH,

NUCbMEHHBIN onpoc — 10-20 mMuH,

KOHTpOJIbHAs paboTa, 3a4eT ¢ orleHKOU — 45-90 MuH.

2.5.

CpEaACTB M MOATOTOBKMH, oﬁyqalolunxm K aTTeCTalMuu.

Pexomenayemass Jureparypa st  pa3padoTKM  OLEHOYHBIX

bubauorpaduyeckoe onucanue u3gaHus
(aBTOp, 3arjiaBue, BuJ, M€CTO M 1roa u3jlaHumsd, KoJi.

cTp.)

OcHoBHast/
IOMOJIHUTEIbHA
sl IUTEpaTypa

Knuroo6ecneueHHOCTDL

Koa-Bo. 3k3. B
omo.J1.
CIIoI' DY

DJ1eKTPOHHBIE
pecypcsbl

BacrokoBa, AnHa TumodeeBHa.
Mukpobuonorus, GU3N0IOTHS TUTAHUS,
CaHUTapUs U TUTHEHA : YUeOHHK st
crienpanbHocTH "[loBap, konaUTEP" CpeHero
podeCCHOHAIBHOTO 00pa3oBaHus /
A.T.BacrokoBa. Mocksa : KnoPyc, 2021. 196 c.
: ui., Tabin. (Cpennee npodeccuoHanbHOE
0Opa3oBaHue)

OCH

48

BacrokoBa A.T. MukpoOuosorusi, pu3nonorus
MUTAHWS, CAHUTAPUS U TUTUCHA | Y YeOHHUK /
BacrokoBa A.T. Mocksa : KnoPyc, 2021. 196 c.

OCH

OBbC BOOK.ru

Ewmiies, Bcesomon TuxoHOBHUY.
Muxkpoouosnorus : Yueouuk st CITO / Emnen
B. T., Mumyctun E. H. 8-e u3na., ucnp. u gom.
MockBa OpanT, 2021. 428 c.
(ITpodeccuonanpHoe 0Opa3zoBaHue) .

OCH

OBbC IOpaiit

Emues, Bcesomon  TuxoHoBudu. (OCHOBEI
MukpoOuosioruu : Yue6nuk s CIIO / Emues
B. T., Mumyctun E. H. Mocksa : IOpaiit,
2021. 248 c. (ITpodeccronansroe
00pa3oBaHue)

J011

OBC IOpaiit

Pybuna, Enena AnexkcaHapoBHa.
Muxkpobuonorusi,  (U3MOJIOTHS  IHUTaHUS,
canuTapusi . YueOHoe mocobue / Poccuiickuii
DKOHOMUYECKHM  yHUBepcureT uMm. [.B.
[lnexanoBa. 2, wucnp. u jgom. MockBa
M3natensctBo "OOPYM", 2021. 240 c.

JOIT

ObC ZNANIUM

2.6.
HCTOYHUKOB.
O6opynoBanue:

nabopaTopHbIe

BECHI,

Ilepeyens maTepuaioB, 000PYIOBAHWS W HH(OPMAIUOHHBIX

akBaguctuiasarop  J19-4-02,

tepmoctar TC-1, HSNEKTpOIIUTKAa KepaMudeckas IBYXKOMQOpOdHas, Kamepa



https://www.book.ru/book/936275
https://urait.ru/bcode/471796
https://urait.ru/bcode/471810
http://znanium.com/catalog/document?id=360308
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['opsieBa 4-x ceTouHasi, METIIM MUKPOOUOJIOTHYECKHIE, CTEKJIO TIOKPOBHOE, CTEKJIIO
npenMerHoe, uamkd Iletpu, nentpudyra nabopaTopHas, caxapumeTp
YHHUBEpCaIbHbIA, OaHA BoAsHas naboparopHas, Axsaauctwuisitop JJ1-4-02,
Ananutuyeckue dIeKTpoHHBbIE Bechl Pioneer, Mukposuzop pVizo-101(4
mT),AHanu3zatop  BiaaxHoctuMX-50, Lentpudyra madopatopuasllJIH-16,
Tepomoctat Bo3aymHbi TC 1/201,Xonoaunpauk Indesit.

3. BAPUAHTHI OHEHOYHbBIX CPEJICTB
IIpuMepHbBIi epeYeHb BOMPOCOB /IJIs1 KOHTPOJbHOMH PadoThI

l. [MIpenmer  mukpoOuosorus. Mcrtopuss  mukpoOuonoruu. [naBHBIC
HaIlpaBJIEHUs] COBPEMEHHOW MUKPOOHMOJIOTHH U €€ 3aJ1a4u.

2. Meroabl M3y4yeHUsT MHUKPOOPTaHU3MOB, OOILIME MPU3HAKK U Pa3zHOOOpasue
MHKPOOPTraHU3MOB.

3. OOHOKIETOYHBIE 1 MHOTOKJIETOUHBIE OaKkTepuu; (popma, pa3Mepbl, CTPOCHHE
KJIETKU; MPUHLNI KJIAcCU(PUKALUN OaKTEpUl; XapaKTEepUCTHKA OTICJIBbHBIX Py
OaxkTepwuil.

4. [TpurotoBneHne 1 MUKPOCKOIIMPOBAHUE MIPETIAPATOB OAKTEPUIA.

3. [InecueBble  rpubbl, ux  Qopma, pa3Mepbl, pa3MHOXKEHHE U
KJIacCU(UKALUS; XapaKTepUCTUKA IPUOOB, UMEIOIINUX MPAKTUYECKOE 3HAUECHHE.

6. Hpoxoku, ux Qopma, pasMmepbl, pa3MHOXKEHHE U  KJIacCHU(pHUKaIUS;
XapaKTEPUCTHUKA JPOKIKEN, UIMEIOIINX TPAKTUUYECKOE 3HAYCHHUE.

7. Bupycel. Pa3Mmepni, CBOICTBa, 3Ha4eHUE B >KU3HU YEJIOBEKa; (POpMBbI
CYILLECTBOBAHMSI BUPYCOB, 0COOEHHOCTH XMMUYECKOTI'O COCTaBA.

8. OOMeH BelIeCTB MHUKPOOPTaHU3MOB. OJIEMEHTApHBIN COCTaB KIJIETOK
MUKpPOOPTraHU3MOB; COJEpKaHUE BOABI M €€ QopMa B KIETKaX; TUIbl MUTAHUS;
(dbakTopsl pocra.

9. KynpruBupoBaHne MUKpOOPraHu3MoB. IIpuUroroBieHne nDUTATEIBHBIX
Cpen.

10. Baxneiimue OMOXUMHUYECKUE MPOLIECCH] MUKPOOPTaHU3MOB, UCIIOJIb3yEeMblIe
Ha MUILEBbIX TPOU3BOACTBaX. OCHOBHBIE MPOIIECCHI, UX KIaCCU(PHUKAIIH.

11. [e#ictBue »dKojJorHYeCKHX (AKTOpOB HA  MHUKpOOpraHusMbl. PocT
MHUKPOOPraHU3MOB B  3aBUCUMOCTH OT TEMIIEpATypbl, CTEpPWIM3ALUSA U
[acTepU3aLys; BIUSIHAE OCMOTUYECKOTr0 AaBieHusd, Y O-u3aydeHns Ha KIETKU.

12.  OCHOBBI MHKPOOHOJIOTMYECKOTO W CAHUTAPHO-TUTHEHUYECKOTO KOHTPOJIS
MUIIEBBIX NPOU3BOACTB. VICTOUHMKM TOCTOPOHHMX MHMKPOOPraHM3MOB Ha
MIPOU3BOJICTBE; MATOIE€HHBIE MUKPOOPTaHU3Mbl U MX OcoOeHHOCTH. \[IumieBbix
uHpeKui 51 ITHIIEBBIX OTpPaBJICHUM. CanuTapHO-1I0OKa3aTEIbHbIE
MHUKPOOPTraHU3MBI.

13. T'uruenudeckasi xapakTepUCTHKa (aKTOpOB BHEIIHEH cpenbl U TpeOOBaHUS
K YCTPOMCTBY NHILEBBIX MPEANPHUSATHI, OCHOBHBIE TPEOOBAaHUS K COAEPIKAHUIO
NUIIEBBIX NPEANPUATUH, TPEOOBaHUS K KaUeCTBY ChIPbsl M MUILEBBIX MPOJYKTOB.
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CanuTapHble TpeOOBaHUS TPU XPAHEHUH TOTOBOM MPOAYKIHMHM Ha THIIEBBIX
IPEAIPUATHAX.

[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 BONPOCOB A1 3a4eTa C OLEHKOM

1. [Ipon3BOACTBO APOKIKEN. Y CIIOBUS XPAaHEHUS U PA3MHOKEHUS JIPOKIKEH.
Hucras KyJIbTypa IpOKKEH.
2. Muxkpooprasusmel XJIE0ONEKapHOTrO IIPOU3BO/ICTBA. CoIpbe

xJ1e00NEKAPHOTO MPOU3BOACTBA, YCIOBUA €ro xpaHeHus. Ctaauu xi1e00neKkapHoro
IIPOM3BOJICTBA. YCIIOBHS TPOBEICHHMS BCEX TEXHOJOTMYECKUX OIEpalyu.
MuKkpoOHOJOTUYECKU ~ KOHTPOJAb W CAHUTAPHO-TUTMEHUYECKUU  PEXKUM
xJ1e00NEKAPHOTO POU3BOJICTBA.

3. MukpoOHOIOrHYecKUe MpoLEeCcChl MPU MPOU3BOJCTBE KOHJIUTEPCKUX
u3genuid. MHKpOOHOIOrH4eCKU KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEXUM
IIPOU3BOJICTBA KOHIAUTEPCKUX U3IEIIUN.

4. MukpoOuosornyeckie Mpouecchl MpH MPOU3BOJACTBE MaKapOHHBIX
u3nienuii. MUKpPOOHOJIOTHYECKUH KOHTPOJIb U CAHUTAPHO-TUTUEHHUYECKUIN PEeKUM
IIPOU3BOJICTBA MAKaPOHHBIX U3JIEIIAMN.

[IIxama onenkn

[IponeHT KauecTBEeHHAs OLICHKA YPOBHS MOATOTOBKHU
Pe3yJIbTaTUBHOCTHU bann (otmeTka) BepOanbhblii anasior
(MpaBUIIbHBIX

OTBETOB)

90 — 100% 5 OtauyHo

80 — 89% 4 Xopo1io

70 — 79% 3 YIOBJIECTBOPUTEIBLHO
menee 70% 2 HEYJIOBJICTBOPUTEIBHO

IIpumepHbIN NepeyeHb NUCbMEHHOI0 OIpoca

Mop@doJ1oruss MUKPOOPraHU3MOB BOIIPOCHI VISl YCTHOIO oIpoca:
Bri6epeTe oauH npaBuiIbHBIN OTBET U3 MPEIIOKEHHBIX:
1.Ha3oBuTe XapakTepHble NPU3HAKU KJIETOK 3yKapHUOTOB.
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a) HATM4Iue SACPHON MEMOpPaHbI;

0) sAepHBIN anmapaT MPeACTaBICH OJHONH XPOMOCOMOM;

B) HAJIMYUE MUTOXOHAPUM, IJIACTHU]I, BAKYOJICH.

T') OTCYTCTBUE UCTUHHOTO S/Apa.

2.Kakue crnocoObl pa3MHOKEHHUSI UMEIOT IPUOBI.

a) BEreTaTMBHOE Pa3MHOXKECHHUE;

0) Oecroioe pa3MHOKEHHUE,

B) II0JIOBOE Pa3MHOKEHHUE.

3.B kakoi#t daze pasMHOKEeHUs OaKTEpUATBHON MOIMYJISIMU BCE KIETKU HAXOMASTCS
B COOTBETCTBUU aKTUBHOTO JICJICHHUSI.

a) craruoHapHas (dasa;

0) daza ormMupanus;

B) JKCIIOHEHITHAIbHAs (a3a;

r) nmorapudmuueckas dasza.

4. Kakne OakTepuy OKpAIIMBAIOTCA TO TpaMMy (HOJICTOBBIM KpacHTEIEeM
(TeHIIMaHBHOJIETOM) U HE 00€CI[BEUMBAECTCSl CIIUPTOM WJIU allE€TOHOM.

a) rpamMM — (OTpULIATENbHBIE) OAKTEPUU.

0) rpaMM+ (TIOJIOKUTETBLHBIE) OAKTEPHUU.

5.Uemy paBHO yBeTWYEHHE MUKPOCKOIA, €CJIM MpPU pabOTe NPUMEHSIOT OKYJISp
15 x, oobexTuB 40 x.

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

6.Uem oTIan4aroTcst APOAOKEBBIE KIETKH OT OaKTepUaATbHBIX ?

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

7.B Kakux OTpacisx NUIIEBON MPOMBIIIJIEHHOCTH HUCITOJIb3YIOTCS JPOXIKHU.

a) COUPTOBOM; O0) BUHO/IENIBUECKOI; B) MMBOBApPEHHOM; T') XJI€00MEKapHOH.

®@u31010TUsi MUKPOOPTAHU3MOB.

Br16epere oauH MpaBUIIBHBIN OTBET U3 TPEIJIOKCHHBIX

1. Kak Ha3pIiBaeTCs MUTATEIBHBIC CPEbI TSI BRIPANTUBAHUS MHUKPOOPTAHU3MOB, B
COCTaB KOTOPBHIX BXOIST OINPEIACICHHBIC XUMUYCCKHE COCAMHCHHS, B TOYHO
OTIPEJICTICHHBIX COOTHOIICHUSX APYT K APYTY.

a) HaTypaJibHbIE; 0) MOJYCEHTETUYECKUE; B) CHHTETUUECKHE.

2.Kakre MHUKpOOMOJOTUYECKHE TIPOIECCHl CHIDKAIOT KAaueCTBO  IHIIEBBIX
MPOTYKTOB.

a) rHueHue; 0) OpokeHue; B) JbIXaHUE; T) MJICCHEBEHUE.

3.YKCyCHOKHCIIbIE OaKTEpUH OTHOCSTCS:

a) (QakyabTaTUBHBIM (YCIOBHBIM) a3pOOHBIM; 0) CTPOTUM U a’podaM.

4.K kakomy BHTy OpO>KCHHS OTHOCUTCS CJICAYIOMIAs XUMUYICCKasT PEaKIIHs:
3C6H1206=4 CH3CH2COOH+ 2CH3COOH+ 2C0O2+ 2H20.

a) CHuUpTOBOMYy; ©) MOJIOYHOKHCIOMY; B)  MNPONHUOHOBOKHCIOMY; T)
MaCJISTHOKUCIIOMY.

5Kakas  kucmora  oOpasdyercs TpH  OKHUCJICHHHM  OJTHUJIOBOTO  CIHpTa
YKCYCHOKHCITBIMH OaKTEPUSIMH.

a) yKCycHas; 0) TUMOHHas;



12

6.Uto Ha3pIBaeTCs OpokeHueM?

a)  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIA TMPOIECC 03 ydacTHsi KHUCIopoja; O)
MIyOOKOE  pa3MHOKEHHE  OCJKOBBIX  BEIIECTB  MHUKPOOPTAaHM3MAaMHU,  B)
OKHUCJTUTEIIBHO- BOCCTAHOBUTEJIBHBIN ITPOIIECC C yU4aCTUEM KUCIOpoa?

7.Kakast rpymnma OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX (EPMEHTOB YYacTBYET B
HETIOJTHOM OKHCJICHHH CyOcTpara?

a) JIETUIPOTeHa3bl; 0) IMTOXPOMOKCHIA3HI. 8

8. MuKpoopraHu3MbI, YCBOSIIOIINE yriepoa B Heopranudeckoi ¢popme (CO2), ato:
a) aBTOTPO(dHI 0) TeTepOTPOdHI.

Bausinne ¢akTopoB BHElIHEH cpebl HA Pa3BUTHE MUKPOOPTraHM3MOB

TecT: ykaxkute, BEpHO, JIU BbICKa3bIBAaHUE.

1. Mertabno3 — ¢dopmMa COBMECTHOTO CYIIECTBOBAaHUS MHUKPOOPTAaHU3MOB,
MPUHOCSIIUX APYT APYTY MOJIb3Y.

2. AHTOraHm3sM — 3TO TPOLECC, BBI3BIBAIOIIMKA  YTHETEHHE  OJIHUX
MUKPOOPTaHU3MOB IIPOIYKTAMU KU3HEACATEIbHOCTH APYTUX.

3. WHrubutopsl — 93TO BENIECTBA, YyrHETAIOUIUE KUZHECATCIbHOCTD
MUKPOOPraHu3MoB. K HUM OTHOCATCS: COJM TSDKENBIX METaJJIOB, KHUCIOTHI,
HIEJI0YH, CIIUPTHI, XJIOP, dPUPHI U IpyTHe BEUIECTBA.

4. IMcuxpoduiibl — 3T0 M/0, HOPMAJILHO CYIIECTBYIOIINE U PA3MHOKAIOITUECS TPU
cpeaHux Temmneparypax ot 25 no 30 c.

5. OntumManbeHas TeMIepatypa pa3BuTs Tepmoduiion 55 — 65 c.

6. Crepwimzanusi OCyIIECTBISIETCS MO JEHCTBUEM BBICOKHX TeMmIeparyp (BbIIIe
100 oc), mpu HSTOM MOPOHUCXOJHUT TMOJHOE OCBOOOXICHHE IPOAYKTOB OT
MUKPOOPTaHU3MOB U UX CHOP.

7. llpm NOHMKEHUM BIAXKHOCTH B IHUTATENBHOM Cpele, MHUKPOOPTaHU3MBbI
HAYMHAIOT UHTEHCUBHO Pa3MHOXKAThHCS.

8. IIpu NOBBINIEHUU KOHIICHTPAIIUU COJIM B CyOCTpaTe, IUTOIIa3Ma KJIETKU TepseT
BOJy, CXKHMMAaeTCsi, U KJIETKa MOXET IMOTHOHYTh. IJTOT MPOIECC Ha3bIBACTCS
IJ1a3MOJIN3.

9. VYnbprpaduoneToBele Jaydd 0OJIAMAOT  CIIOCOOHOCTBIO  TOMAJACPKUBATH
KU3ZHENICATSIIbHOCTh KJIETKM MHUKpoopraHu3moB. OHH 0051aaloT  BBICOKOM
SHEPrueH, 3apsKaroT €10 MHKPOOPraHU3MbI, YTO MHPUBOAUT K WHTEHCHUBHOCTHU
Pa3MHOXKEHUS.

10. Tloxm BO3AEHCTBHEM PAJUOAKTHBHOIO W3JIYyUYEHHUS B KJIETKE BO3HUKAIOT
HeoOpaTUMbIEe  HapyIlIeHHsT OOMEHa BEIIeCTB, pa3pymarTcs (EepMEHTHI,
WU3MEHSAIOTCS BHYTPUKIIETOUYHBIC CTPYKTYPBI, YTO IPUBOAUT K THOCTH KIETKH.

JInyHas rurueHa

1. Tlopsimoxk NPOXOXKIACHUS MEAUIMUHCKHUX OCMOTPOB JIMIl, MOCTYHAKOIIMX Ha
paboTy B opraHu3aiyy 00IIECTBEHHOTO MUTaHUs?

2. YTO BXOJUT B TTOJHBINA KOMIUJIEKT CAHUTAPHOM OACK bl TOBapa?

3. IlpaBuna JWUYHOM THTHEHBI, KOTOpbIE JOJDKHBI COONIOAATh PaOOTHUKH
OOIIIECTBEHHOI'O ITUTAHUS?
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4. TlpaBuiia MBIThS U 1€3WH(DUIIMPOBAHUS PYK pabounx?
5. Tlouemy k pabore B IIexaX HE JIOIMYCKAIOTCS JIMIAa C THOMHHUYKOBBIMH
3a00JIeBaHUSIMHU KOXKH, TIOPE3aMH, 0KOTaMH, CCaauHaAMU?

IIaToreHHbIe MUKPOOPraHU3MbI

1./laiiTe onpeneneHre NOHATHIO «ITUIIEBBIC OTPABICHUS.

2.1lepeurcnuTe CUMITOMBI TUIIEBBIX OTPABJICHUMN:

3.YKkaxuTe NpUYMHBI BO3HUKHOBEHUS IMHUILIEBBIX OTPABIECHUN OaKTepUaIbHOTO
MIPOUCXOKICHHUS.

4.00bsicHTe, B 4YeM OTJIMYME TMHUIIEBBIX  TOKCUKO30B M  MHUIIEBBIX
TOKCUKOMH(EKIIUNA. 5.1alTe XapaKTEPUCTUKY MTaTOTCHHBIM CTPEITOKOKKAM.

6. JlaiiTe XapakTepuUCTUKY TATOTCHHBIM CTa(UIOKOKKAM.

7.Bo30ynuTeny KUIIEYHBIX HHPEKIIMOHHBIX OOJIC3HEH.

CaHuTapHO-TUrHEHMYECKHU KOHTPOJIb MUIIEBbLIX MPOU3BOACTB

1.HakakoM pacCTOSIHUM OT >KHJIBIX JOMOB pacrojaratoT MIOMaaKu JJisi MyCOPHBIX
0akoB?

a) 10 meTpoB 6) 25 metpoB B) 30 MeTpoB

2.Ha xakyoo BBICOTY CTE€HBI IMPOU3BOJCTBEHHBIX MOMEIICHUN OOJMIIOBBHIBAIOTCS
TJTUTKOU?

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

3.Kaxk yacTo npoBoauTCs reHepasibHasi yoopka U JIe3UH(PEKIIHS TTOMEIEHUN ?

a) He pexe 1 pa3a B Mecsil 0) He pexe | paza B roji B) €XEIHEBHO

4. TpaHCOpPTUPOBKA TMHUIIEBBIX IPOJYKTOB OCYIIECTBISCTCS TPaHCIOPTOM, Ha
KOTOPBIW BBIIAETCS:

a) CTpaxoBOM MOJIUC 0) MEAUIIMHCKAsI KHUKKA B) CAHUTAPHBIN MacnopT
5.I1umieBbie TPOAYKTHI, TOCTYHAIOIINE B OpraHU3aIlUU JTOJKHBI COMTPOBOKAATHCS:
a) HaKJIaJTHOM 0) MyTEBBIM JINCTOM B) KaU€CTBEHHBIM yJI0CTOBEPEHUEM

6.B poun3BOICTBEHHBIX MOMEIICHUSIX 000PY/I0BaHHUE pa3MEIatOT:

a) C y4eTOM TMOCJIEeOBATEIbHOCTH MOWKHA 0) C y4eTOM TIOCJIEeI0BaTEIbHOCTH
TEXHOJIOTUYECKOTO MPOIlecca B) C YYETOM IMOBBIIICHHS €T0 MPOU3BOIUTEILHOCTH
7. KyXOHHYIO TOCYly MOIOT BOJIOW C TEMIIEPATYPOM:

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

8.Ha mpeanpusatusx o011eCTBEHHOTO MUTAHMS 3aIPEIICHO MCIIOIh30BaTh MOCY/LY,
U3TOTOBJICHHYIO H3:

a) HepXKaBeIoIIIeH cTanu 0) aJIOMUHHUEBYIO B) SMAIUPOBAHHYIO

9.11pu ae3uHpexnn NoCybl, UCIONb3YIOT:

a) 0,2 % pactBop xaopHoi uzBectu 0) 0,5 % pactBop xaopHOU u3BectH B) 0,05 %
pacTBOp XJIOPHOU U3BECTHU

10.Yuctoty 060pya0BaHUs ONPEISTSIOT:

a) TyTeM B3SITUS CMBIBOB M IIOCEBAa UX B Cpeay Kecciiepa 0) MmyTeM BHU3yaIbHOTO
OCMOTpa B) MyT€M IMPUTOTOBJIICHUS MUKPOCKOIIUYECKOTO Tpernapara u mpocMoTpa
€ro MoJi MUKPOCKOTIOM
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11.IlutheBast BoOma, HCHOJB3yeMass Ha NHUIIEBBIX MPESANPHIATHAX JTOKHA
COOTBETCTBOBATH TPEOOBAHUSIM:

a) TOCTa «BOJIa MUThEBas» 0) TOCTa « BOAOCHAOKEHHUE TUIIEBHIX MPEIIPUATHID B)
CaHUTAPHBIX MMPABII U HOPM

12.Kommieke Mep MO YHHYTOXKEHHUIO BO30YIUTENICH 3apa3HbIX 3a00JieBaHUN BO
BHEIIIHEW CpeJIe:

a) neparu3anus 0) 1e3MHCEKIUS B) Ae3UHOEKITNS

CanuTapHO-rurueHn4ecKkue TpeOoBaHusi K (akTopaM BHeIIHell cpeabl M
0J1aroycTpoiCTBY NpeanpuATHA.

1. CaHuTapHO-3NIMAEMHUOJIOTUYECKUE TPEOOBAHUS K Pa3MELIECHUIO NPEAIpUsTUN
OOIIIECTBEHHOTO MUTAHUS.

2. CaHUTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUS K TEPPUTOPUU OPTaHU3ALINH.

3. Yto npeaycMOTpPEHO Ha TEPPUTOPHUH JUIsl cOOpa Mycopa U MUIIEBBIX OTXOJI0B?
Kak pacnonaraercs miomniaaka Jijist MycopocOOpHUKOB?

4. Kakue TpeOoBaHUs MPEABABIAIOTCA K BOJOCHA0XKEHNIO?

5. Kakue TpeOoBaHUS NPEIbIBISIIOTCS K KaHAIU3aUK?

CaHUTApHO-3IUAEMHOJIOTHYECKHE TPEOOBAHUA K YCTPOMCTBY U COAEPIKAHUIO
MoOMeleHU | NMpeaAnpUuATHI

1. KakoBbl OCHOBHBIE CAaHHUTAPHO-TUTHEHHYECKHE TPEOOBaHUSA K IIJIAHUPOBKE
MIOMEIICHUN MPEeANPHUATHI 0OIIECTBEHHOT'O MUTAHM?

2. Kakue caHuTapHO-TUTMEHHYECKHE TPeOOBaHMS TPEABSIBISAIOT K MaTepuaiam
JUUISL OTJEIIKU TTPOM3BOJACTBEHHBIX TOMEIICHUI?

3. Ha Kkakyio BBICOTY CTE€HBI IPOM3BOJCTBEHHBIX IMOMEIIEHUN OTACIBIBAIOTCS
0O0JIMIIOBOYHON TUIUTKOM?

4. Kakue TpeOoBaHUS MPEIBIBISIOTCS K IT0JaM IMTPOU3BOJICTBEHHBIX ITOMEIIICHUH ?
5. Kax gacto mpoBouTCsl reHepalibHas yOOpKa MPOU3BOACTBEHHBIX MTOMEIICHU?
6. Kak yacto mpoBOAUTCS TEeKyIas yOOpKa IMPOU3BOICTBEHHBIX TTOMEIEHUN?

7. Kakue TpeOoBaHUS TPEABSIBISIOTCA K MOIOIMMUM U JAS3HHOUIMPYIOIMIHM
CpeacTBaM, MPUMEHSIEMBIM B TPOU3BOACTBEHHBIX TOMEIICHUAX ?

CaHUTapHO-3NIMIEMHOJIOTHYECKHEe TpeOOBaHMA K TPAHCIOPTHPOBAHUIO,
NpHeMKe H XPAHEHUIO MMIIEBbIX IPOAYKTOB

1. Kakue TpeOoBaHUS NPEIBABISIOTCA K TPAHCIOPTY AJSl MEPEBO3KU IMUILIEBBIX
MPOIYKTOB?

2. Kakumu JOKyMEHTaMH JOJKHBI CONPOBOXKIATHCA IMHILEBbIE MPOAYKTHI IMPHU
nepeBo3ke?

3. Kakue canutapHbie TpeOOBaHUS NMPEIBABIAIOT K EpeBO3Ke Mony(hadpuKaToB U
rOTOBOU NMPOAYKIIUN?

4. KakoBbl OCHOBHBIE CAaHUTAPHO-TUTHMEHUYECKHE YCJIOBHS XPAHEHUS MUIIEBBIX
MIPOIYKTOB?
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5. Tlouemy 3ampemiaercsi MPUHUMATh Ha CKIIAJ TPEANPHUSTHN OOIIECTBEHHOTO
MUTaHUs Tymu 0e3 Kieiima?

JpoxxeBoe NPOU3BOACTBO

1. BuoxumMuyeckre OCHOBBI MpoIlecca pOCTa U Pa3MHOMKEHUS IPOKKEH.

2. MuUKpoOpraHu3Mbl, UCIIOJIb3yeMbI€ B POU3BO/ICTBE.

3. Mukpooprauusmbl, TNPUUYUHSIONINE BpeA MPOU3BOACTBY, W TNYyTH UX
MIPOHUKHOBEHUSI.

4. MuKpoOMOIIOTMYECKUN U CAHUTAPHBIA KOHTPOJIb IPOU3BOJICTBA.

Mukpo06u10J10rusi XJ1€00MeKapHoro MNpou3BoACTBO

1. Mukpoopranu3Msl MIIEHUYHOTO TECTA.

2. MUKpOOpraHu3Mbl P>KaHOTO TECTA.

3. Bausinue n00aBOK U yJIy4IIUTEIEH Ha )KU3HEAEATEIbHOCTh MUKPOOPTAaHU3MOB B
TECTE.

4. ITpumeHenre GepMEHTHBIX IIpenapaToB JJisl YIyUIlleHHUs KauecTBa XJieoa.

5. MUKpOOpraHu3Mbl — BpEIUTENIN IPOU3BOACTBA.

6. [IyT NpOHUKHOBEHHUS BPEAHBIX MUKPOOPTaHU3MOB.

7. Tlopokum xneba, BO3HUKAIOIIME B  pe3yjibTaTe KU3HEIEATEIbHOCTH
MHUKPOOPTaHU3MOB.

8. MukpoOHOJIOTUYECKU U CAHUTAPHBIM KOHTPOJIb IPOU3BOCTBRA.

9. Koutponb ceipbsi. KonTpons mnpouecca tecroBenenus. KoHTponap rotoBoit
IIPOAYKIIUU.

10. CaHuTapHbIil KOHTPOJIb.

Muxkpo0uoJiorusi KOHAUTEPCKOI0 MPOU3BOACTBO

1. Mukpogaopa OCHOBHBIX BUJOB ChIPbSl U BIUSHUSA €€ HA KAY€CTBO MPOAYKIUH.
2. Mukpo6Has mopya roToBOi MPOAYKIHMH MPU XPaHEHUH.

3. MuKpoOHOIOTUYECKUA U CAaHUTAPHBIA KOHTPOJIb TPOU3BOCTBA.

Muxkpo0u0J1orusi MAKApOHHOTO MPOU3BOICTBO

1. Mukpodaopa OCHOBHBIX BUJIOB CHIPhS U BIUSHUSA €€ HAa Ka4€CTBO MPOIYKIUH.
2. Mukpo6Hasi mopya roTOBOM MPOAYKIIMH MPU XPaHESHUHU.

3. MuKpoOHOIOTUYECKU U CAaHWTAPHBINM KOHTPOJIb TPOU3BOICTBA.

[ITkana oneHku

[Ipouent KauecTBeHHAas OLlEHKA YPOBHsI NOATOTOBKH
PE3yJIbTATUBHOCTH bann (otmeTka) BepO6anbHblii anamor
(TpaBHIIBHBIX

OTBETOB)

90 — 100% 5 OtauyHo

80 — 89% 4 Xopomuo

70 —79% 3 YAOBJIECTBOPUTEIBHO
menee 70% 2 HEYJIOBJIETBOPUTEIBHO
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HHEPEYEHDB JABOPATOPHBIX PABOT

Y CcTpoiicTBO MUKPOBHM30PA U TEXHUKA MUKPOCKONIMPOBAHMS.

MUKpOBH30p NPEACTABIAIOT COOOM HOBOE IOKOJIEHHE MHUKPOCKONOB C
ONTUKO-IIU(PPOBBIM  KAaHAJIOM  HAOMIOJEHUS, pErucTpaud u  00paboTKH
MUKpoH300paskeHu. MUKpPOBH30pHl 00ECIEUNBAIOT BU3yaIbHOE HAOINIO/IEHHE Ha
9KpaHe BCTPOSHHOTO MOHHUTOpPA I[BETHOTO MPSIMOTO YBEIWYEHHOTO M300pakeHUs
OMOJIOTHYECKUX MaTEPHUAJIOB B MPOXOAIIEM CBETE; 3aIIUCh N300paxeHus] 00bEKTa
HAa KapTy MamsITH; BO3MOXXHOCTb MOJKIIOYEHUS NPHUHTEpPA, BHEIIHETO
KoMIibtoTepa, VGA MOHUTOpa WM BHAEONMPOEKTOpa JUisi pabOThl B PEXHUME
peanbHOro BpemeHu. OOIui BUJ MUKPOBHU30POB MIPEICTABIICH HA PUCYHKE.

Pucynok — OOmiuii B MUKpOBU30pa: 1-1TaTHB; 2-BUACOHACAAKA; 3-
PEBOJILBEPHOE YCTPOMCTBO; 4-00bEKTUBBI; S-TIPEAMETHBIN CTOJIMK; 6-KOHICHCOP;
7-0CBETUTEBLHOE YCTPONUCTBO; 8-MaHUIYJISATOP «MBIIIbY.

MUKpOBH30pHI CIIEAYeT HWCIONIB30BAaTh B TIOMEIICHUH, TAC OTCYTCTBYIOT
WCTOYHUKU WHTCHCHBHOTO BHEITHETO BO3ACHCTBUS — HMCTOYHUKHA BHUOpAIMU U
AIIEKTPOMArHUTHOTO W3JTyYCHHUs, TJ¢ HET W30BITOYHOTO KOJMYECTBA MBLIN, TTApPOB
KHCIIOT, IEJI0Ued U APYTUX XUMUYECKH aKTUBHBIX BEIICCTB U 3arpsI3HEHUM.

Hacrtpoiiky ocBemenuss U  (OKYCHPOBKY MHUKPOBH30pa HEOOXOIUMO
POM3BOAUTHB  CIICAYIOMIEM MOPSAIKE:MIOMECTHTh HCCIENyeMbld OOBEKT Ha
MPEAMETHBIA CTOJMK MHUKPOBU30PA;NIOJHATh MPEAMETHBIA CTOJIMK JI0 yIopa C
MOMOIIBIO PYKOATOK Ipy0oit (hOKYCHPOBKHU; YCTAHOBUTH OOBEKTUB HAMMEHBIIIETO
YBEIMYEHHS B pabodee MOJIOKEHHE;TIOIHATh KOHJEHCOP JI0 ymopa C MOMOIIBIO
PYKOSITKH, YCTAaHOBUTHPYKOATKYarnepTypHOH auadparmMbl KOHJIEHCOpA B CpellHEe
MOJIOKEHUE; HAXKAaTh KHOMKY BKJIIOYEHUS (BBIKIFOUCHHS) BUICOHACAIKN;HAKATh Ha
KOJIECUKO MBIIIN JUIsi aBTOMATHYECKOW YCTAaHOBKM 3aJaHHOTOYPOBHS SIPKOCTH
9KpaHa; C(POKyCHpoBaTh MHKPOBH30pP Ha pPE3Koe H300pakeHHEe OOBCKTa B
MOJIE3PEHUSI DKPaHa C MOMOIIBIO PYKOSITOK Tpy0oil M TOUHOM (POKYCHUPOBKH;BBECTH
B TMOJIE 3pEHHUS DKpaHa HaumOoJiee MPO3PAYHBI y4aCTOK OOBEKTa;MIPUKPHITH
MoJIEBYI0 JuadparMy BpallleHHEM Kojiblla ¢ puduieHueM, a00UThCsHanbOoOEe
pPE3KOro HM300paKeHUsI KPaeB MPUKPHITONW MONEBOM auadparMbl B TOJE3PCHUS
JKpaHa TepeMEIIeHHeM KOHJEHCOpa TIO0 BBICOTE;I00UTHCA CHUMMETPHUYHOTO
MOJIOKEHUST M300pakeHUsl KpaeB MojieBoWauadparMpl B TOJI€ 3pPEHUSI DKpaHa C
MTOMOIIIBIO TIEHTPUPOBOYHBIX BUHTOBKOHEHCOPA; MPU HEOOXOIUMOCTH TOBBICUTH
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pPaBHOMEPHOCTb  OCBEUICHMs, Kak MpaBWio,ipu paboTe ¢ 0OBEKTHBAMHU
yBenuueHrneM a0 10, MOJOXKWUTh MaToBOE CTEKJIO B OIpaBe H3KOMIUIEKTa
MUKpPOBHU30pOB HAa MOAYJb IMOJEBOM JuadparMbl; YCTAaHOBUTh OOBEKTHB
TpeOyemMoro yBeiauueHuss B paboduee MOJOKEHUE; MPHUITOM YYacTOK OOBEKTa,
BBIOpAaHHBIN JIJIS1 UCCNIEOBaHUS, CIEAYET MPUBECTH B IIEHTPIOJS 3PEHUS dKpaHa C
MIOMOIIBI0 PYKOSITOK MONEPEYHOTO U MPOJOIBHOTONEPEMEIICHUSI MPEIMETHOTO
cronuka.llepen 3aBepiieHMeM pabOThl Ha MHMKPOBH30pE 3aKpOWTE BCE OKHA.
HaxxmMuTe KHOMKY BKJIIOUEHHS (BBIKIIIOUCHHUS) BUICOHACAJIKM MOTKIIOYUTE BHUIIKY
Ka0esi CeTEeBOTO afanTepa OT CeTH.

H3yuenune mopdosiorun 0akrepuil. Okpacka no I'pammy.

Ilpuecomosvme QuxcuposanHwlli OKpauleHHulll npenapam oaxmepui.

[Ipemapatbl TOTOBAT HAa MNPEIMETHBIX CTEKJIaX M MOKPBIBAIOT CBEPXY
MOKPOBHBIM CTeKJIOM.IIpeamMeTHbIe U TOKPOBHBIE CTEKJIA TOHKHBI ObITh YUCTHIMU
U THIATETbHO OO€3XKUPEHHbIMU. [l TpPOBEpPKM YUCTOTHI CTEKJIa Ha €ro
MOBEPXHOCTh HAHOCAT Karuilo BoJbl. [Ipu gocTaTOUHOM 00€3KMPUBAHUU Karlis
pacTekaeTcs paBHOMEPHO M HE coOupaercss B BBHINYKIbIE My3bIpbku. CTekina,
ObIBIIIME B yIOTPEOICHHUH, BbIIEPKUBAIOT 1-2 4 B XpoMoBoii cmecH (1 11 Bogbl, S0 T
nuxpomata kKamusi, 100 T TEXHUYECKOHW CEpHOM KHUCIOTHI), TIOCIE YEro
OTIOJIACKUBAIOT TEILJION BOJOW M criUpTOM. B moBceHeBHOM paboTe IS yaalleHus
JKHpa MPEIMETHbIE CTEKJIa HAaTHPAIOT KYCKOM MbLIA, TOCJIE YEro BBITUPAIOT
YUCTOW XJIom4aToOyMakHOU casndeTkoi. XpaHsaT YMCThIE MPEIMETHBIE CTEeKJa B
CYXOM COCTOSIHUU WM B 0aHKaX ¢ MPUTEPTHIMHU MPOOKaMHU, 3arOTHEHHBIMU 96%-
HbIM cnUpTOM. BbhiHUMATh cTekna cieayer nuHueroM. Ilepen ymorpebieHueM
CTEKJa MPOCYIIMBAIOT HA BO3yXE M MPOTUPAIOT YUCTOM TKaHbIO. [loKpoBHBIE
CTEKJIa TaKXX€ JOJKHBI OBITh XOPOIIO BBIMBITHI, BBICYIIEHBI U XPAHUTHCS B
CIEUAJIBHBIX KOpOOKax wiM vamkax [letpu.

lIpuecomoeumuv okpawiennwvlll npenapam.

[lepen paboOTOIl KaXKIblil CTYACHT IMOJIy4aeT MO JBE NPOOUPKU C YUCTHIMU
KYJbTYpaMU IPaMITIOJIOKUTEIIbHBIX U TPAMOTPHULIATEIIBHBIX OAKTEPUIA.

[IpuroroBneHue npenaparta BKJIOYAET CIAEAYIONINE ITAIbI:

1. ITpuroroBienre Ma3ka. B Karmmo BOjbI, HAHECECHHYIO Ha 00€3:KUPEHHOE
MPEAMETHOE CTEKJIO, IIOMEIIAIOT JIBE€ KYJIbTYphI, COOMIOAasi CTEPUIIbHBIE YCIOBUSI.
UTtoObl HE HAPYMIUTh CTEPUIIBHOCTh YHUCTHIX KYJIBTYP, MHUKPOOHOJIOTUYECKYIO
METII0 TIepesl 0TOOPOM KaXKJIOM KyJbTYpPhl U TIOCIIE UCIOJIb30BAHUS MTPOKATUBAIOT
B IUIAMEHH TOpelkh. Ma3oK pa3Mas3bIBalOT IO CTEKIY TOJIBKO IOCJIE BHECEHUS B
KaIJll0 JBYX MCCIEAYEMBIX KyJbTyp. Ma30K BBICYIIMBAIOT Ha BO3JIYXE H
(UKCUPYIOT B IJIAMEHU TOPENKHU.

2. Okpacka maszka. Oxpacka mo ['pamy siBisieTCsl CIOXKHOM, Tak Kak B
nporiecce padbOThl MCIOJB3YETCS HECKOJBKO Kpacuteliei. 37ech OUYeHb Ba)KHa
O4YEepPEAHOCTh OKpAIIUBAHUS:

v' Ha (QuKcHpOBaHHBI Ma30K HAHOCAT TE€HIMAHOBBIA (DUOJETOBBIN
KpacHuTesb. BpeMs oKpacku 2 MUHYTHI.
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v  Tlo wWcTeyeHMHM BPEMEHH OKpAlIMBaHWS KpacWTelb CIMBalOT. He
IpOMBIBasl TpernapaTa, Ha HEro HaHocAT pacTBop Jlroroms. Bpems oOpaboTku
PactBopom JIroromns 1-2 munyTsl. [Ipu 3TOM Ma30K yepHEET.

v PactBop Jlioroms cimBaror. IlpemapaT o06eCBEYMBAIOT JTAHOIOM B
teueHue 30 cekyH.

v" Tlpenapat ObICTPO MPOMBIBAIOT BOJOM M OKPAIIMBAIOT (QYKCHHOM 1-2
MUHYTBHI.

v' OyKkCWH  CIMBAOT, Tpermapar  MPOMBIBAIOT,  BBICYIIMBAIOT U
MUKPOCKOIIUPYIOT C MACIITHOM UMMEPCHUEN.

Ecnu Ma3ok mpaBWIBHO OKpalleH, TO B IIOJIE 3PEHUS MMKPOCKOINa
TPaMITIOJIOKUTETIbHBIC KJIETKU BBITJISAST CUHE-(HUOIETOBBIMU, TPAMOTPHUIIATEIbHBIC
— pO30BO-KpacHbIe. bakTepuu 3apHCOBBIBAIOT, 3aIMCHIBAIOT Ha3BaHHs OaKTepui,
npenapaT youparor, IOMEIIAoT B MOCYy C Je3UH(ULIUPYIOLIUM PaCTBOPOM.

H3yyenne Mopdo10ruym MuLeJIHAJbHbIX TPHOOB

Muuenuanbsible TpUObl — 3TO OOLIMpHAs Tpylnna HU3MIMX PACTHTENBbHBIX
OpraHU3MOB, JHIICHHBIX XJopoduiuia. Teno muienuanbHOro rpuda, rpubHULA
WIM MULENWHA, COCTOMT M3 MHOYKECTBAa IEPEIUIETAIOIINXCS HUTEH — THUQOB,
KOTOpBIE TYCTOM CEThIO CIUIETAIOTCA Ha MOBEPXHOCTU MUTATENbHOrO cyocrara. Ot
BETBUCTOTO  MHLEIMS  OTXOASAT  IUIOJOHOCALIME  TUQBI-CIIOPAHTUU U
KOHHMJIMEHOCIIbI, HA KOHI[aX KOTOPBIX HAXOJATCS TUIOJIOBBIE TETA.

Texnuka npuroroBiieHus npenapatoB. [Ipu uccienoBaHuu rpuboB U3 UX
KyJIbTyp Oepercsi HeOOBbIION KyCOUeK MULIETHS ¢ MOMOIIBIO ABYX WUl Muuenui
Ha IIPEAMETHOM CTEKJIE OCTOPOXKHO PACIICIUIAIOT MIJIAMH, CTPEMSCh KaK MOYKHO
Jy4lie pa3beIuHUTh rudbl. B KauecTBe KUAKOCTH UCIOJB3YIOT CMECh CIIUPTA H
TIIMLEPUHA.

N3yuenue Mop¢oJ10rum ApoKKei

JpoxoKku — TPEACTaBISIOT  COO0OM  OJHOKJIETOYHBIC  HEIMOJBUXKHbBIC
MUKpPOOpPraHU3Mbl € HainuueM AuddepeHurpoBaHHOIO sApa, C pa3MepamMu B
norepeyHuke 3-5 MKM, 1o JjuHe 6-12 MxM. @opma KJIETOK JPOXOKEH varie
OKpyTIJIas, ANIEBUIHASA (Saccharomyces), HWINHAPUYECKAs
(Schixosaccharomyces), numonoBugHas (Sacchatomycodes).

B nuromnnasme ApoxIKEBOW KIETKM MOYXHO YBHUJETh PA3JIMYHOIO poja
BKJIFOUEHHS — KalleJIbKU KUpa, TJIMKOTeH, BaltoTHH. [1o Mepe crapeHust KIeTKU B
HEW TOSBISIIOTCA  BAKyOJM-TIOJIOCTH, HAMNOJHEHHBIE  KIETOYHBIM  COKOM.
PasMHOXalOTCS  APOXKIKKA TMPEUMYIIECTBEHHO MYTEM TOYKOBAHUS, MHOTHE
CIIOCOOHBI €11Ie U K CITOpO0Opa30BaAHMUIO.

[Topsimok  mpoBeneHus paboThl. [IpuroToBuTh JABa-TpU  Mpemnapara
«pa3laBlIeHHAs KaIuish Pa3jIM4yHOrO BHUJIA YHCTBIX KYJIbTYpP IPOXKKEH, 3apHCcOBaTh
Y OTMCAaTh ATHU Npernaparbl. HaliTu B HUX U 3apUCOBATh MOYKYIOIIUECS KICTKHU.

OnpenejeHue NPONEHTA MOYKVIONINXCH U MePTBBIX KJIeTOK. Iloacuer KJIeTok
aposxker B kamepe ['opsieBa.
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Ilpucomosums cycnen3uio u3 nNpeccOBAHHLIX OpOdHCHCel U  CcOenamy

paszeeoenue U3 Hee Ui HCUOKUX OPOAHCIHCELL.
[Topsimok mpoBeneHrs paboThl. 1T APOXOKEH W3 MEHTpaIbHOM dYacTh Opycka
BHecTH B KoiOy ¢ 100 mu1 cTepuibHON BOJONPOBOJHOW BOJBI M TIIATEIBHO
pasmemats. M3 ucxomnoro passenenus (10%) cmemars psa IOCIENOBATENbHBIX
passenennii (103-10%)cornacHo cxeme IPUrOTOBICHUS Pa3BEACHUS. 1 MII KHIKHX
Ipoxcokell BHecTH B MepHyro kosi0y Ha 100 mut. CTepusibHOM BOJOMPOBOAHOM
BOZIOM 10BeCcTH 10 MeTKH. Ilonyunrcs passenenre 102, M3 ncXomHoro paspeneHus
JIETIAl0T PsiJl TOCIIeI0BAaTEIbHBIX PA3BEICHUI (103-106).

Ilpoussecmu noocuem npoyenma nouxkyrowuxca Kiemox. llopsmok
onpenenenus padotel. Onpenenure oOMMN BUJ JPOXIKEBBIX KJIETOK M HAUYHUE
MOIBM)KHBIX OaKTepU, KOTOPhIE OOBIYHO OTHOCSTCSI K THUJIOCTHBIM. [ HUJIOCTHEIC
OakTepuu aKTHBHO pasnaratoT Oenku. OHH SBISIOTCA AHTArOHHUCTAMHU  TI0
OTHOUIEHUIO K MOJIOYHOKHCIIBIM OakTepUsiM U APOAOKaM CaxapoOMHULETaM.
MHTEHCUBHOE pa3BUTUE THWIOCTHBIX OaKTEpHil pPE3KO YXYAIIAeT KadyecTBO
nosrygabpukara.

Pesynbprars! onbiTa 3anummTe B TeTpann. [Ipenapar 3apucyiire.

B sTOoM mpenapaTe moAcUMTANTE KOJWYECTBO MOYKYIOIIMXCS KIEToK. Jlis
3TOrO MOJICYUTANTE 0011Iee KOIMUECTBO KIETOK U KOJIMYECTBO KJIETOK C MOYKaMH B
10 monsix 3peHuss MHKPOCKOIIA M OMNPEAEIUTE MPOUEHT MOYKYIOIIUXCS KIETOK.
JlaHHbIe onpe/ieNieHrs 3aHECUTe B TAOJUILy U CAeNaiTe pacyer.

Tabnuna

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

OOmee
KOJHNYECTBO
JIPOMKIKEBBIX
KJIETOK

KonnuecTBO
MTOYKYIOIIUXCS
KJIETOK

KOJINYEeCTBO MOYKYHIIHNXCA KJIIETOK

*100

[lo BHemHeMy BHAYy KJIETOK (MPO3pPa4HOCTh, TOMOT€HHOCTH WM
3€pHUCTOCTh NPOTOIIA3Mbl, HAJIIMYME BaKyoJIeil), MX pa3Mepbl, KOJIUYECTBY U
XapaKTepy MOYKOBAHUS CYIAT O (PU3UOTOTUYECKOM COCTOSTHUM JIPOKKEH.

[To Benu4mrHE MPOIEHTA MOYKYIOMIMXCS KIETOK B MPECCOBAHHBIX (FKHUIKUX )
JIPOXKKAX CYAST O (PU3UOJIOTHUECKOM aKTUBHOCTH KYJIBTYPBHI.

Onpeodenums npoyenm mepmevix Kiemok. 11OpsioK NpoBeleHUsS PabOTHI.
KayecTBO Apokell B 3HAYUTENBHOM CTENEHHM 3aBUCUT OT COJCP)KAHUS B HHX
MEPTBBIX KJIETOK.

Meron  omnpenesieHUss ~ MEPTBBIX — KJIETOK  OCHOBAH Ha  pPa3jIM4uuu
MIPOHUKHOBEHUS KpacUTENs Yepe3 000JIOUKHU KUBBIX U MEPTBBIX KIIETOK.

Jnga  onpeneneHuss TPOLEHTHOTO COACPKAHUS MEPTBBIX KIETOK B
MPECCOBAHHBIX (KUIKHUX) APOXNKIKAX HYNKHO KaIUTKO TIIATEIBHO TepeMeliaHHON
CYyCHEH3UU JAPOXKEW HAHECTH Ha TMpeAMETHOE CTeKJIo, J00aBUTh K Hel

YIOYKYIOIIMNXCS KIETOK=
06Luee KOJIMYEeCTBO APOXIKEBBIX KJIETOK
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MaJICHBKYIO KaIUTI0 PACTBOpPA METUIICHOBOW CHHH M HAKPHITH TTOKPOBHBIM CTEKJIOM.
Yepes 1-2 MHHYTHI MHKPOCKOMHMPOBATH TMpemapar W MOACYUTATH YHUCIIO
OKpAIIICHHBIX U HEOKPAIIEHHBIX KJIETOK B 10 moisx 3penus. OKkpaiieHHbIe KICTKH
SIBJITFOTCSI MEPTBBIMH. Pe3yibTaThl ompITa 3ammucath B TaOIMIly U CAENaTh pacuer.
[Ipenapar 3apucoBarts.

Ta0muna

1 2 3 4 5 6 7 8 9 10 Bcero

OOiee
KOJNYECTBO
TIPOIKKEBBIX
KJIETOK

KonnuecTBO
MEPTBBIX
KJIETOK

KOJINYeCTBO MEPTBBIX KJIE€TOK

% MEpPTBBIX KJIETOK = *100

06mee KOJINYEeCTBO APOXM¥KEBbIX KJIETOK
JlaliTe 3akitoueHue mo padoTe.

IIpoussecmu noocuem OpodrciHcesvix Kiemok ¢ cuemnou kamepe 1 opsesa.

Cuer KJIETOK NPOU3BOAUTCS CIECAYIOUIUM O00pa3oM: MOJCUUTHIBAIOTCS BCE
KJIETKH, HaXOJAIIMECs BHYTPpU OOJIBIIOTO KBaJpaTa WU Ha MOTPAaHUYHBIX JIMHUSAX,
ecyi OOJIbIIe MOJIOBUHBI KJIETKHM HAaXOJUTCS B JIaHHOM KBajpaTe. B Tom ciydae,
KOTJa KJIETKH MEPECEKaroTCs MOrPaHUYHOM JTMHUEH MOIoJiaM, CYATAIOT TOJIBKO Ha
JIBYX CMEKHBIX CTOPOHAX KBaJipaTa, HalpuUMep, Ha HUKHEH U JIEBOH.

KonnuecTBO MUKPOOPraHM3MOB B OJIHOM MUWJUIMJIUTPE OMPENEIAETCS IO

dbopmyie:
x = &01‘” 1000,

B*
rac a — Cymma KJCTOK, ITOACYUTAHHAA B «B» MAJIbIX KBaApaTax CCTKHU,

B — KOJIMYECTBO MAJIbIX KBAJPAaTOB, B KOTOPBIX MPOBOAWIICS ITOJCYET;

C — NpPEIBApUTEIBHOE PAa3BEACHUE UCCIIELYEMON KUIKOCTH;

1/4000 — 06BeM MaJIoro KBajpara;

1000 — epecuer Ha 1 cm?.

Knetkn pexomenayercsa mnoacuuThiBath B 10 OonpmMX KBajgpaTax cC
ISITUKPATHOM IMOBTOPHOCTHIO. CJMIIKOM TYCThIE CYCIIEH3UM CUYUTaThb TPYIHO,
MO3TOMY HX CJeayeT pa30aBisTh CTEpUIIbHON BOAOM. Jlydille mMoJb30BaThCA
TaKUMHU DPa3BEJICHUAMM, MPU KOTOPHIX KOJIMYECTBO KJIETOK B OAHOM OOJBIIOM
KBaJpaTe He npeBbimact 16.

Opra”oJienTuyecKasi OLEHKA KAa4ecTBA M _Onpe/ejieHHe NOJAbeMHOH CHJIbI
P OKKEH

KadectBo orieHMBaOT 10 cpeaHedt mpobe, KOTopas COCTaBISETCS MyTEM
B3STHUSL BBIEMOK, oTOupaercs mo 40-50r. Opranonentuyeckue rnokazarenu: [Ber —
paBHOMEPHBIN, 0€3 TSATEH, CBETJIOBATHIM WJIM CEPOBATHIN C KPEMOBBIM OTTEHKOM,
KOHCUCTEHIIUS IUJIOTHAs, JOJOKHBI XOpOIIO JIOMarbCsi, HO HE Ma3aThCs,
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3amax ApOXOKeBOW, 0€3  MOCTOPOHHHUX  OTTEHKOB, BKYC —  TPECHBINH,
CBOMCTBEHHBIN JAPOXiKaM, 0€3 TOCTOPOHHUX MPUBKYCOB.

[Tonwemuas cuna. B3Becuth HEOOXOIMMOE KOJIMYECTBO APOACKEH (3aBHCUT
OT TOro, MPECCOBAaHHBIE WJIM CYXUE€ APOXKKU TMpoBepstoTcs). IIpuroroButh
CYCIIEH3HI0: CMeIaTh APOoAOKH U 5 mit 2,5% pactBopa conu. [[o6aBUTh 7 T MyKH U
3amemaTh TecTto. Illapuk TecTta OmycTUTh B CTakaH. 3acedb BpeMsi, 3a KOTOPOE
HIapUK BCIUIBIBET.

Paccuutate mombeMHyto cuiny apoxokeit mo dopmyne: IIC = 3,5%t(mun)
Cornacuo I'OCT 171-81, IIC nommxua Ob1Th MeHbIIe 70.

Pesynprar 3anucarh B TaOIUILY

O6paszert Bpemsi(muH) I1C

H3yyeHue BJOUSHHUA COJH HA MUKPOOPTAHU3MBI

[lopsinok 1mpoBeneHHsl pabOThl. ST MPECCOBAHHBIX APOAOKEN PACTBOPUTH B
50 M BOAONMPOBOAHOM BOABL. s mMpOBENEHUS OLIEHKM MHTEHCUBHOCTH POCTa
JIPOXOKEN B MUTATENbHOU cpefie ¢ pa3inyHbiM conaepxanueM NaCl u 6e3 Hero B
YeThlpe MPOHYMEpPOBaHHbIE MpoOupku Ha 10 My BHECTHM MO 2 MJ CyCHEH3UHU
JPOXKKEHN, COJIb COTJIaCHO JAHHBIM TaOMUIbI 1 U JOJTUTH CYCIIOM 10 METKH.

Tabnuma
No Tpedbyemass | KonmuuectBo | 25-% | BomompoBon |  KomuuectBo
poOu | KOHIICHTpAIUs | IOBApPEHHOM | pacTBOp | Hasl BOJA, MJI | BBIICIIUBIIIETOCS
pKH | COJIU B Cpeje, cou COJIH, rasa 4yepes
% MJT Iy | 29 | 34
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

) mpoOUpPKy 4 BCTPAXMBATH JI0 MOJHOTO PACTBOPEHMS COJIH.

[ToaroToBieHHBIE KyJIBTYPBHl JOPOXKKEW C Pa3sHOM KOHUEHTpPALMEW COJU
3aJIUTh B 3apaHee MPOHYMEPOBaHHbBIE OpoamiIbHbIe TPyOku. [Ipubop moctaBuTh B
tepmoctar npu 30°C. Kaxplii 4ac 0TMEYaTh KOJIUYECTBO I'a3a, HAKOMMBIIETOCS B
npuodope.

B konne pa®oTel HauepTUTh TpaduK razo00pa3zoBaHMs, OTJIOXKHUB MO OCHU
abcycc Bpems (4), OpAMHAT — KOJNUYECTBO (CM®) BBIIEIMBIIETOCS YIIEKHCIIOTO
raza CO,. Cnenartb 3aKJIIOUYEHHE O BIWAHUM COJM Ha XHU3HEAEATECIHHOCTH
TIIPOKIKEM.

HN3yuyeHue BJIUSIHUS CaXapa HA MUKPOOPIaHU3MbI
Onpeoenums rusiHue caxapa Ha HCUHeOesTMeIbHOCHb MUKPOOP2SAHUIMOS.
[opsimok mpoBeneHus padoTel. B mpoHymMepoBaHHBIE MEpHBIC MPOOUPKH
HACKITIATh caxap COMIACHO JaHHBIM TaOiuIlbl . [locme 3Toro B Kaxayro mpoOupKy
Ha TIOJIOBUHY MEPHOTO 00heMa HAIUTH BOJOTIPOBOAHYIO BOJIY 1 pACTBOPUTH caxap.
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K pactBopy caxapa B Kaxayo MpoOUPKY MPHINTh MUMETKON 1 MJI CEpHO-KUCIOTO
ammonust (0,1%), 2 Mn cycnmeH3uu JpOXOKEH M JOJIUTh J0 METKH BOJOH.
[IpuroroBieHHbIE KyJIbTYpPbl JPOXIKEW C PpA3IMYHBIM COJEpKaHUEM caxapa
IIEPEUTH B OPOAUIbHBIE TPYOKH M OCTaBUTh B Tepmoctar npu 30°C Ha 2-4 yaca.
ITo ucredyeHnn 3TOro BpeMEHU OTMETUTh 00BEM rasza, HAKOIMBIIETOCS B TpyOKax.
Caenatp 3aKiIfoueHUE 1o padore.

Ta0muna
Ne MepHBIX TPOOUPOK Tpebyemasi KOHLIEHTpALTUS Caxaposa, T
caxapo3ssl B cpesie, %o
1 0 0
2 5 0,5
3 15 1,5
4 25 2,5
5 40 4,0

HN3yyeHue BIANSHUS AHTHOMOTHKOB HA MUKPOOPTaHHU3MbI

Onpedenumsv enuAHUe AHMUMUKDOOHBIX 8eUiecme HA HCUHeOesmeabHOCHb
MUKDPOOP2AHUZMOS.

[lopsok npoBeneHust paboTel. B yeTsipe MepHble MPOOUMPKHA HAIHUTH MO 2
MJI CYCIIEH3MHM JpOXOKEW, 8 MII cyclla U mepeMmemiarb. B mepByro mnpoOupky
no0aBuTh Ir xjopamuHa, BO BTOpyto — 0,1 r xjopaMuHa, B TPEThIO — KPUCTAII
MenHoro kynopoca (CuSQys), B UeTBEPTYIO0 HUUYETO HE JOOABIATH (KOHTPOJILHAS).
3anoaHUTL GPOAMIBHEIE TPYOKH M HocTaBuTh B Tepmoctar npu 30°C na 2-4 gaca.
[To ucTedyeHnn 3TOro BpPEMEHU OTMETUTh 00beM raza. Crenarb 3aKiIIOU€HUE O
poJieIaHHoMi padoTe.

OmnpenesieHue 001Iero KOJHUYECTBA MHMKDPOOPIraHM3MOB B MYKe. AHAJIM3
MHUKPOGdJIOopbl _00pa3loB ChIPbSl MOCJE BBHICEBA HA TBEp/Able NHUTATEJIbHbIE
cpeasbl.

Onpedenums obujee Koauuecmeo MUKpoop2anHuzmos 6 myke. llopsnok
npoBeneHus padbotel. st onpeneneHust 00IIero KoJInyecTBa MUKPOOPTaHU3MOB B
MYKE U3 CpeliHer MpoObl MyKHU B3Th HaBecKy B 10 r u nepeHectu B kos0y ¢ 90 min
ctepwibHOM Boabl. CoaepXuMoe KOJIOBI OCTOPOXKHO (HE cMmayuBas BaTHOM
npoOku) B30anThIBaTh B TeueHUe S5 MuHYT. [lpm 3TOM mnomydaercs CMBIB
MUKPOOPTaHU3MOB, SIBJISIONIUMNCA TMEPBBIM (MCXOIAHBIM) Pa3BEICHUEM, KOTOPOE
UCIIONB3YyeTCsl JUIsi ToceBa B IepByr damky Iletpy u miig  mojydeHus
MOCJIEYOLIETO BTOPOrO Pa3BEICHMUS.

OnacHbIMH  BpEIUTEISIMU  XJICOOMEKApHOTO TPOU3BOJCTBA  SIBIISIOTCS:
cnopooOpazytomue  Oaktepun  (BaccillusSubtilis),  koToppie  BBI3BIBAIOT
kapTodenbHyo (TsAryuyio) Oosne3nb xjieba. [Ipu Beimeuke xjeba TemrepaTrypa
Mskuma gocturaer 95-97° m mormbaroT TOJBKO BETETATHBHBIE KJIETKM OTUX
OaKTepHii, CIOPbI OCTAIOTCS KU3HECTIOCOOHBIMHU.

MuKkpoOHOJOTUYECKUM  METOJOM  MOMKHO  OINpPEAENIUTh CHOpPbl  ATUX
Oaktepuii: 10 r Myku u3 cpeaneit mpoOsl cMmemarh ¢ 90 M CTEPUIBLHON BOJIBI
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(pa3Benenune 1:10) m HarpeBath B BojsHOW OaHe B TeueHue 10 mun. [Ipu
temneparype 90-95°C. IIpurorosuts passenenne 10213 monyueHHbIX pa3BeIeHUI
nmo | ™ BeICesATh TIYOMHHBIM crnocoOoM B wamke Ilerpu,  ucnonb3ys
MSICONIENITOHHBINA UITU APOXOKEeBOM arap ¢ 2% caxapa, pH 7-7,2. IloceBbl mOCTaBUTH
B TEPMOCTAT Ha 2-3 CyTOK IpH Temieparype 35-37°C, 3aTeM moacuuTaTh KOJIOHHU
criopooOpa3yroux 0akTepuii ¢ yueToM pa3BeICHHUs.

ITpu conepkanuu B 1r 10 200 criop O6akTepuit Myka CUMTaeTCS HOPMaJIbHOM,
or 200 mo 1000 — comuurensHO#, cBblie 1000 — cHIBHO OOCEMEHEHHOM H
OITACHOM ISl POU3BO/ICTBA.

IIposedume ananus muxpoghiopvl 00pazyos MyKu nocie 8vicesa ee Hda

meepovle numamenbHvle cpeovl. 1lopanok npoBeneHus padboTel. M3 BeIpocmmx
KOJIOHMM MPUTOTOBUTH 2-4 mpernapaTta B )KMBOM BHJIE («pa3/laBiIEHHAs Karlisdy) U3
Kaxou vamku. [IpocMoTpeTs mpenapaThl IO MUKPOCKOIIOM, CIIeNIaTh 3apUCOBKHU
B T€TPAJY U JaTh UX aHAJIHU3.
[ToacumTaTh BBIPOCIIME KOJOHMM M YMHOXUTh 3TO YHCJIO Ha COOTBETCTBYIOIIEE
pa3BeneHnue. Hampumep, B uaiike, rjae ObUl MOCESH MaTepual U3 pa3BeACHUs
1:100, BeIpocio 12 komonuit. CrnenosarenbHo, B 1 T Myku coaepxutcs 12*100 =
1200 6akTepui.

CaHuTapHO-0AKTEPHOJOTrHYECKHIi aHAIN3 P00 BOABLI M BO3JyXa

IIposecmu ananuz muxpoghnopol 6o30yxa. 1lopsaok NpPoOBEAEHUS PaOOTHI.
JIBe crepunbHble yamku lletpu moamucath, ykazaB rpynmy, GamMuidio 4 aary
noceBa. B3sATp 1Be NPOOMPKM pPACTOIUIEHHOIO M ClierKa OXJIAXJIEHHOTO
MSICOIIENITOHHOTO arapa, OJHOBPEMEHHO BBIHYTh M3 HHUX HPOOKH, 00Keub Kpas
MpoOUPOK B IJIAMEHHU TOPEJIKM U BBUIUTH cofepkumoe (15-20 mur) Ha JHO YalikH,
ClIeTKa €€ MPHUOTKPBIB. BBICTPO 3aKphITh YallKy, B3ATh €€ B IpaByl PYKY, U,
CleTKa TOKa4yuBas, PAaBHOMEPHO pACIpPEAENUTh Cpely Mo AHY damkd. Yamky
MOCTaBUTh HA CTOJI U MOJOXKIATh O MOJHOrO YyIuIOTHEHUs cpenbl. IloacymmTs
yamky B Tepmoctare npu 45°C. BHyTpu TepMocCTaTa dYamiKy OIPOKHHYTH
(arapoBas TUIACTHHKA JOJDKHA OBITH OOpallleHa BHU3) U BBIAEPKATh B TEPMOCTATE
5-8 MUHYT.

B nomenienun, rae mpou3BOOUTCS ONpeAesieHue MHUKpPOQIIOpHl BO31yXa,
OTKpBITh 4YamKy Ha S5 MuHYT. OJIHOBPEMEHHO TIPOBECTH ONPEIEICHUE
MUKpPOQJIOpBI B HapyKHOM aTMmocepHOM Bo3ayxe. Yamkm mOCTaBUTh B
Tepmocrtar npu temneparype 37°C misg pasBuTHs OaxTepuanbHOU (uopsl. Uepes
24 yaca mepecTaBUTh YalKH B TepMocTaT npu temneparype 25°C u BelmepxkaTh
eme 24 wyaca A OpopacTaHusi IUIECHEBBIX TpuOoB. Ilpu momomwm mymbl
MOJICUMTATh KOJIMYECTBO BBIPOCIIMX KOJOHUH M cliejaTh pacyeT B TeTpaau
KOJIMYECTBA MHMKPOOPTaHM3MOB, Haxoismuxcs B 1 M° Bosmyxa 1o ¢opmyie,
npeanoxenHon B.JI.OMmensiHckuMm.

KonuuecTBo MUKpoOpranusMos B 1 M° Bo3ayxa

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

I7Ie a — YUCJIO0 KOJIOHUM, BeIpocuX B yatike [letpu (cpeanee u3 n1Byx);
S — momaas yamku [letpu, B34TOM A1 aHanU3a, cM2;
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100 — nepecuer miomany yamky Ha 100 cm?;
T — BpeMs, B TeUE€HHE KOTOPOTO YallKa OblIa OTKPBITA, MUH. ;
100 — mepecuer Ha 1 M>.

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

[Mopsnok mpoBenenus padotel. byteinky (kondy Ha 0,25, 0,5 wim 1 1)
THIATENBHO BBIMBITh, 3aKPbITh BAaTHO-MapiieBOW MPOOKOM, HAKPHITH OyMakKHBIM
KOJIAYKOM, 3aBA3aTh y TOPJIOBUHBI U CTEPHIN30BaTh B aBrokiase mpu 120°C B
teyeHue 30 muH. CTEepUIU3alMI0 MOXHO ITPOBECTH CyXUM MapoM B neuu [lactepa
(0ObruHBIA cymmabHbIH mkad) npu 150°C B Teuenue aByx yacos wmm npu 170°C B
TeUeHHe OJHOro daca. /g mpoO XJIOpUPOBAHHOM BOJBI B OYTBUIKH TEpe.
crepunn3aieit BHectd 2 Mia 1,5%-nHoro pactBopa TuocynbdaTa HaTpusa. B
MOCYAY, CTEPUIM30BAHHYIO CyXHM MapoM, BHOCST Iepea O0TOOpoM mpoObl 2 M
tuocynb(dara Hatpuss. KpaH wnm Kpail CyCKHOW TpyOKH O0Xeub 3a’KEHHBIM
BATHBIM TAMIIOHOM, IPONUTAHHBIM CIIUPTOM. OTKpBITH KpaH U B TeueHue 10-15
MUHYT BOJy CIIyCTHUTb, IIOCJIE YETO IPOU3BECTH OTOOP MpOoObI. ByThIIKY pa3Bs3aTh,
BBIHYTh MPOOKY BMecTe€ C OyMaXHbIM KOJIIAYKOM UM HaOpath mpoOy
HENOCPEICTBEHHO B IMOATOTOBJIEHHYIO IOCYIy, CTapasch HE 3aMOYUTh BaTHYIO
npoOKy. 3akpbITh OyThUIKY NMPOOKOM HajJ OrHEM M 3aBs3aTb. Bojga moJjiexuT
aHaJIM3y He Mo3xe 2-X yacoB nocie oroopa. CrepuiibHOM nuneTkod Habparh 1 M
UCCIIEyeMOM BOJbI, BUINTh B yamiky [letpu u 3amuth 15 M MsACONEnTOHHOTO
arapa, KOTOPBIH IIPEIBAPUTENBHO pACIUIaBUTh U oxiaaauTh g0 45°C. Bpamias
YallKy, TIIATEJIbHO MepeMEIIaTh BOAY C MUTATEIbHON CPEIOH.

OmnpenejieHue 3arpA3HEHHOCTH PYK MEPCOHAJIA HA 00UIYI0 00ceMeHEHHOCTD

Onpedenumsv 0bWee KOIUYeCmeo MUKpPOOP2aAHUZMO8 8 CMbLEE DYK.

[lopsinok npoBeneHus padboTbl. CTEpUIbHBIM TAMIOHOM, CMOYEHHBIM B
CTEpUJIbHON BoAe ((PU3HOJIOTMYECKOM pPacCTBOPE) MPOTEPETh JaJOHU, THUIbHYIO
MOBEPXHOCTh PYK, MOJ HOITSIMHU M MEXAYy MNajdblaMu o0eux pyK. TamioH
NOTPYKAIOT B Ty K€ MPOOUPKY, B KOTOPOIl MPOU3BOIUIOCH CMaYUBAaHUE, XOPOIIO
B30aTHIBAIOT, OTOMPAOT | M pacTBOpa CTEPUIBHOM NHIETKOW M TOTOBAT
pasBenenue  (1:10, 1:100). Jnsa  ompedeneHuss  OOIIEro  KOJMYECTBA
MUKPOOPraHM3MOB B | MJI CMBIBa TIPOBECTH IIOCEB pPa3BEICHHUNA Ha
MSICOTIEITOHHBIN arap. Yamku nmojamnucaTh C yKazaHUEM JAaThbl, TPYIIIbI, (paMUIuu
oOy4aromerocs. Yamky ¢ moceBoM NoMecTuTh B TepmocTar npu 37°C na 48 uacos.
OcTaTtok CcMbIBa BMECT€ C TaMIIOHOM BBICEATh B MPOOUPKH C TMOIJIaBKaMHU,
n00aBUTH B HUX 10 5 Mul cpenibl Keccnepa u BbIpaluBaTh B TeueHUE 24 4acoB Npu
temneparype 43°C.

3areM MoJICYUTaTh KOJIMYECTBO BBIPOCIIMX KOJOHUM U ONPENEIUTh HATU4UKe
KHUILIEYHOUN MaouKku.YUCTOTY PYK OLIEHUBAIOT M0 KOJIMYECTBY MUKPOOPTaHU3MOB B
1 MJ1 cMBIBa IPU OTCYTCTBUM KUIIEYHOW Maiouku(Tadnuia §).

TaOmnuma 8

KonnuectBo Mukpoopranu3moB B 1 it | OlieHKa YUCTOTHI
CMBIBA C PYK




25

1000 OTJINYHO

1000-5000 XOpOUIO
5000-10000 YIOBJIECTBOPUTEIBHO
cbimre 10000 TJI0XO

B TCTpaab 3aHCCTHU PC3YJIbTATHI OIIPCACIACHUA U CACIIATh COOTBCTCTBYIOIINC
BBIBOJBI.

INEPEYEHb TIPAKTUUYECKHX 3AHSITUI

O3HakoMJIeHHE C 000pY10BaHUEM u NPHHALIEKHOCTAMHU
MHKPOOHOJOrHUECKOM JIa00paTOpHH.

[TpoOupky 1 KOJAOBI NMPU MUKPOOUOJOTUUECKUX pabOTax HMCIOJB3YIOT IS
XPaHCHUS KUAKUX U TUIOTHBIX MUTATEJIBHBIX CPEll W JJIs BBIPAIIMBAHUS KYJIBTYP
MHUKPOOPTraHU3MOB. [l mpenoXpaHEeHWs] MNUTATEIbHBIX Cpell OT IOMaJaHus
MMOCTOPOHHUX MHKPOOPTaHU3MOB M3 BO3AyXa IPOOMPKH U KOJOBI 3aKpPHIBAIOT
BaTHBIMH IpoOKamu. [IpuroroBiieHre BaTHBIX MPOOOK IMOKa3aHO Ha PUCYHKE 1.

LT

Pucynox! - [IpuroroBneHue BaTHbIX MPOOOK
bpoaunbhble TpyOKu (pHcC.2) HCHONB3YIOT ISl ONpPEAESICHUsS aKTHBHOCTH
MUKpPOOPTraHU3MOB 10 HUX Tra3o00pa3oBaHuio. TpyOKy 3amoiHSIOT KUIKOH
KyJbTYpPO#l Tak, YTOObI B 3alassHHOM KOHIIE HE OCTaBaJIOCh Iy3bIPHKOB BO31yXa.
[Tpu OpoxeHUM BBIACISAIOLIUICS T'a3 BBITECHSAET KUJIKOCTh U3 3allassHHOIO KOHIIA.
OObeM BBIIENMBILEIOCS ra3a ONPEAENsSOT 10 UMEIOIIEHCS Ha 3alasHHOM KOHIIE
HIKaJe.

Pucynox?2 - bpoaunbabie TpyOKH

Yamku Iletpu (puc.3) mpuMEHSIOT JiS BbIpAIUBaHUS KYyJbTYpbl Ha
IJIOTHBIX NTUTATENBHBIX CPEAAX.

Pucynok3 - Yamku [letpu

Jlns mepeceBa MUKPOOPTaHU3MOB M3 OJHOU Cpeibl B JIPYTYIO TMOJIB3YIOTCS
MUKPOOUOJIOTUYECKOM TieTsel (puc. 4a), caeaaHnHoN U3 BOJIL(PaMOBO MPOBOJIOKU
U YKPEIUJICHHOW B CTEKJISTHHOM WJIM METATMYECKOM JiepKarene; uriou (puc.40) u
mraneneM (puc.4B), UCMONB3YEMBIM [IJIs pa3Ma3blBaHUSl KUJIKOW KYyJIbTYpPbl Ha
MOBEPXHOCTU IUJIOTHOW muTarenbHor cpenbl. Ilunetku Ilactepa (puc.4r)
UCIIOJIB3YIOTCS JUIsl IEPECEBA KUAKUX KyJIbTYp MUKPOOPTaHU3MOB.
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a 6 B r

Pucynok4 -MukpoO1onoruueckuii ”HCTPYMEHT

OOs13aTeNBbHBIM ~ YCIIOBUEM TIPU  BCEX MHKPOOHOJIOTHYECKHX paboTax
SBJISIETCSI CTEPUIILHOCTD MUTATENIbHBIX CPEJl, MOCY/Ibl, MTHBEHTAps, T.€. OTCYTCTBUE
B HUX Kakux-Tub0 MHUKpoopraHu3moB. MWriel W NeTHM  CTEPUIU3YIOT
POKAJIMBAaHUEM Ha TUIAMEHH, a UX PYUYKU OOKUTAIOT.

[lycThie TIpOOUpPKHU, KOJOBI M OpOIUIbHBIE TPYOKH, 3aKPBHIThIE BaTHBIMU
npoOkamu; yamku [leTpu, mmarenu v NUNeTKH, 3aBEpPHYThIE B WHIWBHUIyaIbHbIC
OyMaXKHbIE MAaKETUKH, CTEPUWIM3YIOT CYXUM KapoM (ropsSsyMM BO3IyXOM) B
cymmmiibHOM 1mkagy wunu B meun  lactepa, mnpexacrasisromein  co0oit
METaJUIMYECKU MmKad C TEIUIoM30sUueld U 3JeKTpoHarpeBoM. Crepuin3aius
MPOAOJIKAETCA OAUH 4Yac npu temnepatype 170°C wnm 1Ba yaca mpu TeMIiepaTrype
150°C.

Crepunm3zanus napoM IMoj JaBJICHUEM SBISIETCS O4eHb AP ()EKTUBHOMN U MpHU
OJTHOKpaTHOW 00pabOTKe MPUBOJMUT K YHUUYTOKEHUIO BET€TATUBHBIX M CIOPOBBIX
dbopM. DTOT crmocod OCYIIECTBIAECTCS PU OMOIIM ABTOKJIABA.

Crepunmzanys TEKydydM [apOM IPUMEHSIOT B TOM Cllydae, €clid
CTEpUIIM3YyEeMbIII O0OBEKT (MOJOKO, Cpeabl, COJAEpXKalUMe caxap M JAp.) IpH
temneparype cBbimie 100°C  wmoxker ymenbmuthes. B ammapare Koxa
CTEPWJIM3AIMIO TPOBOJAT TeKyuuM mapomB TeueHre 30-60 muHyT. OOBIUHO
CTEpWIM3YIOT Tpu pa3a no 30 MHMHYT C IEpepblBAMH B OJHU CYTKH MEXIY
CTEPUIIU3ALMSIMHU.

[Tactepuzanmeil Ha3bIBACTCSI YHUYTOXKEHHUE OECCIOpPOBBIX (GOopM TIpH
HarpeBaHuM oObeKTa B TeueHue 15 munyT npu 60-70°C. DTy 00pabOTKy IPOBOISAT
JUISl YBEJIMUEHUS CTOMKOCTH OTHENbHBIX MPOAYKTOB: BMHA, NMBA, MOJOKa U Ap.
[Tpu nactepusanuu Noruda0T MHOTHE MATOT€HHbIE MUKPOOPTaHU3MBI.

JUist BeIpaliMBaHus KyJbTyp MHKPOOPTaHHU3MOB NPHUMEHSIOT TEpPMOCTAT,
KOTOPBIM TPEICTaBiIsAeT CcOOOW MKad, CHAOXKEHHBIN 3JIEeKTpooOOrpeBaTreneM u
TEPMOPETYJIUPYIOIIUM YCTPOUCTBOM.

Tepmoperynupyromiee yCTpOKWCTBO MMO3BOJISIET MOAAEPKUBATh TEMIIEPATYPY
BHYTPH T€PMOCTaTa Ha HY’KHOM YPOBHE B TEUEHHE JIMTEIIBHOIO CPOKa.

TexHUKA NPUTOTOBJICHUSA NIPENAPATOB MUKPOOPraHM3MOB

[opsanok npoBeneHus paboThl. '0TOBUTH Mpemnapar Hy>KHO Ha COBEPUICHHO
YUCTBIX O0E3KUPEHHBIX NpPEeIMETHBIX cTeknax. llpenmerHsle crekna Oepyt
NUHIETOM WM NanbliaMHd 3a pedpa U MPOHOCIT Yepe3 IaMsi TOPENKH, Cllerka
oOxwurasi, Tocjie 4ero KiIaayT OOOX’KEHHOM MOBEPXHOCTHbIO KBEPXY Ha MOCTHUK.
bakrepuosniornueckoy IeTiIeH, IPOCTEPUIN30BAHHOM B IUIAMEHU TOPEIKU U
OXJIAKJICHHOM, HAHECTH KaIlII0 MCCIEIyeMOW B3BECH MUKPOOPIraHU3MOB Ha
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IPEIMETHOE CTEKJIO M KPaeM IOKPOBHOIO CTEKIA MPUKOCHYThCA 1o yriaom 30° k
KaIlje UCCIeAyEMOro MaTeprala.

BricTpbIM nBHXKEHHEM OT ce0si paBHOMEPHO TOHKUM CIIOEM pPaclpeAeuTh
uccieayeMylo npoOy Mo Bcel MOBEpXHOCTH cTeksa. IIpuroroBiieHHBIH Ma3ok
BBICYIINTh IIpM KOMHATHOM TeMIlepaType. 3aTeéM BBICYLICHHBIM  Ma30K
¢ukcupyercss ISl TOrO, 4TOOBI: YMEPTBUTH KJIETKH MUKPOOPTAaHU3MOB, IJIOTHO
IPUKPENUTh HX K CTEKIy, B pe3yJbTaTe 4YEero OHWM HE CMBIBAIOTCS IIPH
NOCJIEAYIOUIUX ONEpalMaX; YIYYLUIMTh OKpPAIIMBAHHWE, T.K. MEPTBBIE KIIETKU
CTaHOBATCA 00JIe€ MPOHULIAEMBIMHU ISl KPAaCUTENEH.

[Ipenapat Ma3koM BBepX 3-5 pa3 IPOHECTH Yepe3 HauboJsiee ropsuyro 4acTh
miamMeHu ropenkd. lIpenMeTrHoe CTEkso ¢ Ma3kOM HarpeBaloT He Oosiee 2-3
CEKYH], T0Ka HE BO3HUKHET OILIYIICHHUE JIETKOT0 KKEHUS, €CIIM IPHIIOKUTh €0 K
KucTH pyku. bornee pnuTenbHas TepMuyeckas (QHUKCAIUS MOXKET HU3MEHHUTh
CTPYKTYPY MHUKpPOOHBIX KJIETOK M uX (opmy. Ha ¢ukcupoBaHHBIN mnpemnapar,
MOMEIICHHBI Ha MOCTHUK, YCTAHOBJICHHBIN HaJ] BAHHOYKOM, HAaHECTH 3-5 Kamesb (B
3aBUCUMOCTH OT BEJIMYMHBI Ma3zka) pacTtBopa kpacutend. Yepe3 3-5 MHHYT
npenapar MpoMbIBAETCS BOJIOM U3 MPOMBIBAJIKH /10 TEX MOP, OKa CTEKaroIas BoJa
CTaHET MOYTH HeOoKpameHHOU. [Ipu 3TOM CTEKIIO clleyeT IepKaThb HAKJIOHHO.
3aTeM OKpalleHHBId @pemnaparT BBICYIIMBAIOT Ha BO3AyXe. B mpaBWIbHO
IPUTOTOBJICHHOM IpernapaTe MUKPOOHbIE KJIETKU JOJIKHBI OBITH PAcHOJIOKEHBI B
OJIMH cJOW. PaccMOTpeHHbIE Ipenapathl 1M0J MUKPOCKOIIOM WM MUKPOBHU30POM
HaJI0 3apHUCOBAThH.

MeTo/1bl OKPACKH MUKPOOPTaHU3MOB

Mertonbl OKpacku

[IpocTeie METOIBI OKPACKH

CiioxHBIE METOABI OKPACKHU

Meron okpacku no ['pamy;

Merton okpacka o [{unro-Hunbceny;

Meton okpacku mo Mopo3oBy;

Meton oxkpacku o Pomanosckomy-I um3e;

[opsnok npurotroBiaeHus paboyero pactsopa. [Ipexne yuem npuroroBuTh padboune
pacTBOpbl KpacoK, HYXHO 3a0JIarOBPEMEHHO U3 CYXUX KpacoK MPUTrOTOBUTH
HACBHIIIEHHBIA CNUPTOBOM pacTBop. s 3TOro kpacky 3anuBatoT 96%-HbIM
cuptoM B cootHomieHuu 1:10. Pexomenayercs Opats Ha 100 mu cnupra 7,0 T
METHJICHOBOM cuHH, 4,8 T TeHluaH-BuoneTa, 8,1 T ocHoBHOro (Qykcuna. M3
HACBIIIEHHBIX CIIMPTOBBIX PACTBOPOB FOTOBST BOJIHBIE paboure pacTBOPHI: K 30 M
HACBIIIEHHOTO CHOUPTOBOrO PacTBOpa METUIEHOBOW MUHHU aoOaBistor 100 i
aucTUWITUpoBaHHOM BoAbl U 10 M1 1%-HOTO pacTBOpa €AKOTo Kajius (Wiu €IKOTo
HaTpa). PacTBop Kpacku MOXET JOJTO COXPAHATHCA U MO0 UCTEUEHUH HEKOTOPOTro
BPEMEHU KpPACHUT JIyYllle, YEM CBEKEIIPUTOTOBICHHBIN.
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IIpuroToBjeHNe NUTATEJAbHBIX CPE/L.

CocraB ¥ Ha3Ha4YeHHWE NUTATENbHBIX cpell. [1o cocTaBy mUTaTENbHBIE CPEIBI
NOJPA3JENSAIOTCS HAa  €CTECTBEHHbIE  (HAaTypajbHbIE) M  UCKYCCTBEHHBIE
(cunternueckue). HarypasibHble cpeibl COCTOAT M3 NPOIYKTOB XKUBOTHOTO H
PaCTUTEIBLHOTO IMPOUCXOXKICHUS, UMEIOT CJIOXKHBIA M HEMOCTOSIHHBIN cocTaB. Mx
UCHOJB3YIOT JUIsl BBIPAIMBAHUS MHKPOOPraHU3MOB, HAKOIUIEHHS OHOMAacCHhl,
XpaHEHUS! YUCTBIX KYJbTYp, HO OHHM MAJONPUTOJHBI JUIsl U3Y4YeHUs (PU3HOJIOTUH
oOMeHa BenlecTB. Hanbosiee yacTo NCHONIB3YIOT CIENYIOIINE HATYpaJIbHbIE CPEIbIL:
MSICO-TIENITOHHBIN OYJIbOH (arap), IMBHOE CYCJIO M CYCJIO-arap, IpoxKeBYyI0 BOLY U

Ap.

CunTeTHYEeCKHE Cpelbl COAEpKAaT B CBOEM COCTaBE OIpPECICHHbIC
XUMHUYECKUE OPTraHUYECKUE W HEOPTraHMYECKHE COCIUHEHHUS] B TOYHO YKa3aHHBIX
KOHIICHTpAIUAX (aMUHOKHCIIOTHI, caxap, BUTaMUHBI, MUHepaiabHblie coyid). [lo
Ha0Opy KOMIIOHEHTOB CUHTETUYECKUE CPEAbl MOTYT OBITh CIOKHBIMH (CPEIbI JJIst
BBIpAII[UBAHUSI  MOJIOYHOKHUCJBIX  OakTepuil) W MNPOCTHIMU  (Cpeabl s
KyJbTUBUPOBAHUS aBTOTPOPHBIX MHUKPOOPTaHU3MOB). WX UCHOIB3YIOT IS
uccinenoBanusi oomeHa BemiecTB. [lo HazHaueHUIO Pa3IMyalOT YHUBEPCAJbHBIC,
AJIEKTUBHBIE U auddepeHmaibHo-IuarnocTuueckue cpeasl. [lo kKoHcucTeHn
MUTATEIbHBIC CPEbl OBIBAIOT YKUJIKUMU, TUIOTHBIMH U CHIITYYUMH.

IIpucomosnenue 3amopa.B KacTproilo HackllaTh OJIHY YacTh COJOAQ,
HaJIUTh YETHIPE YaCTU TEIUIOW BOJbI U MEepeMelaTh. TeMieparypa roToBOM cMecu
nomxkHa 061Th 50°C. KacTpromo co cMechlo ITocTaBuTh Ha BoAaHyo 6anto (50°C) n
JepKaTh Ipu 3Tou Temneparype 30 MUHYT.

3aTteM moAorpeTh OaHIO TakK, 4YTOOBI TEMIlEpaTypa CMECH B KacTprojie
nogusnack 10 63-65°C u gepxaTh IpH STOM TeMIIEpaType 10 HCYE3HOBEHUS
peakuuu Ha Kpaxman (HoaHas npo0a). [TonydeHHsbli 3aTOp pa3nuTh B MPOOUPKU U
KOJIOBI.

lIpucomoenenue cycra. JIns moiydeHusl cyciia 3aTOp MPOLEIUTHh 4Yepe3
MJIOTHYIO TKaHb. [lomydeHHbI QUIBTpAT HArpeTh OO0 KUMEHUS W KUMISATUTH 5-
10MunyT. BpimaBmmii ocagok oTguiabTpoBarh. Cyciao pa3BeCTH BOAOIPOBOAHOU
BoJgoi g0 tuotHoctn 8-10% mo caxapumeTrpy, pa3iuTh B COCYIbl U
npocTeprwin3oBath B annaparte Koxa wiu B aBrokiase (mipu 0,5 atMm. B Teuenue 30
MUHYT).

LIpuecomosnenue cycno-acapa. K cycny nobasuts 2% arapa, HarpeThb 10 €ro
pacIUIaBJICHHS, PA3JIUTh B MPOOUPKH U KOJIOBI U MIPOCTEPUITU30BATb.

BolpaniuBanue MHKPOOPraHM3MOB HA IVIOTHBIX M KHAKHX NHUTATEJbHBIX
cpeaax

B npou3BoACTBEHHONW MUKPOOUOJIOTUYECKOM J1abopaTOpUn MPOBOAST MOCEB
Y MEPECEB MUKPOOPTAHU3MOB ISl ITPUTOTOBJIEHUS NPOU3BOACTBEHHBIX KYJIBTYD,
MOJJIEp)KAHUS B  AKTUBHOM  COCTOSSHUM  YMCTBIX  KYJbTYP, BBIJACICHUSA
MUKPOOPIaHU3MOB U3 TPOU3BOJCTBEHHBIX WU MPUPOAHBIX CYOCTpaTOB U T.II
[IoceBOM WM WHOKYJSINMEW HA3bIBACTCS BHECEHUME YACTH HCCIEAYEMOTO
Marepuana B CTEPUIIbHYIO IMUTATEIBHYIO Cpeny, MEPECEBOM — IMEPEHOC YacCTH
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BBIPAILICHHOM Ha MHTATEJIbHON Cpele KyJbTypbl MUKPOOPIaHHM3Ma Ha JIPYIylo,
CBEXYIO CTEPUIIBHYIO CpENy.

Ilops10K moceBa U nepeceBa MUKPOOPTaHU3MOB B SKHJIKYIO CPEITY:

1. B neByto pyky OepyT ABe NPOOUPKH — OJIHY CO CTEpPUIIBLHOM CpeloH,
JIPYTyl0 — C KyJbTypOW W JepKaT B HAKJIOHHOM IIOJIOKEHUU. B mpaBoil pyke
OONBIIMM M YKa3aTeJIbHBIM TMAaJIbLIEM JEpKaT OaKTepualbHyI0 METII0 U
CTEPUJIN3YIOT B IUIAMEHHU FOPEIIKH.

2. BpiHUMAIOT BaTHBIE NPOOKH U3 00EUX MPOOHUPOK, MPUIKUMAIOT UX K
JaJIOHA MU3MHIIEM W O€3bIMSHHBIM TajibllaMU NMPABOM PYKU M OOXKUTalOT Kpas
npobupok. Cneast 3a TeMm, 4YTOOBI MPOOMPKM HE KacalluCh IOCTOPOHHHUX
IIPEIMETOB.

3. Iletmro BBOASAT B MPOOUPKY C IepeceBaeMoil KynbTypoil. OCTOPOKHO, HE
KaCasiCh CTEHOK, OTOMPAIOT KAILTIO XKUAKON KyJIbTypbl. Eciiu mpou3BoaaT nepeces
C KOCOT0 CJIOSl arapa, TO JJIsl OXJIaXKICHHsI IETJIM BHAYaJIE CJIEyeT MPUKOCHYThCS K
MOBEPXHOCTH arapa, Ijieé He ObUIO KyJbTYphI, MOCJE 4Yero OepyT HaubOoJbliee
KOJIMYECTBO MACCHI CO CKOLLIEHHOM MIIOTHOM CpPEIbl.

4. BBoAaT meTii0 ¢ MaTepualioM B MPOOUPKY CO CTEPHIIBHOM >KHJIKOU
Cpeloi, crapasch HE 3a/eBaTb CTEHOK IpoOupku. llpu moceBe Ha CKOIIEHHBIE
NIUTATENbHBIE CPENbI METII0 C KIETKaMU MHKPOOPTaHW3MOB OIYCKAKOT IOYTH JI0
JIHa, TJI€ CKaIUIMBAaeTCs HEOOJbIIOE KOJUYECTBO KOHIEHCAIIMOHHOM Bobl. Clerka
KacasICh METIEH MOBEPXHOCTH INIOTHOW CPEJbl, HO, HE PAa3PBIXJIAs €€, IPOBOJIAT OT
JTHA BBEPX LITPUX.

5. Iler:to BBIHUMAIOT, OOKUTAIOT Kpas MPOOUPKU W BHYTPEHHHE KOHIIBI
poOUPOK, MOCIIE YEro MPOOUPKHU 3aKPHIBAIOT.

6. IleTnro BHOBB MPOKAIMBAIOT B IIJIAMEHU TOPEIIKHU.

7. Ha mpoOupke Aenar0T HAANKWCh: HAa3BaHWE KYJIbTYpbl M JaTy IOCEBa.
3acesitHHbIE MPOOMPKHM TMMOMEMIAIOT B TEPMOCTAT JUIsl BBIPALIUMBAHUA IPHU
NOCTOSIHHOM Temrepatype. [loceBbl W TmepeceBbl MUKpPOOPTaHU3MOB JIy4Ile
MPOBOJUTH B OOKCE.

[ToceBbl HA MJIOTHBIE CPEDL:

[ToceBsI neTIiel Ha CKOIIIEHHOMArape mpoOBOJIAT:

— 3Ur3aroo0pa3HbIM HITPUXOM, CBOOOJHO CKOJIb3S METJIEH 10 MOBEPXHOCTH
IUIOTHOU CpeJibl OT OJHOrO Kpasi IPOOUPKHU K IPYrOMY;

— NOpsIMOM 4YEpTOM, MNpPOBOAA IMETIEH NPSIMYI0 JHMHUIO CHU3Y BBEPX
nocepeIMHe NOBEPXHOCTH MUTATEIIbHON CPEJIbI;

— CIUIOLIHBIM IOCEBOM, pacTupasi MaTepual OCTOPOKHBIMH KPYTOBBIMU
JBHKEHUSMH I10 BCEW MMOBEPXHOCTU CPEIBI.

[locee B wuamku Ilerpu mnpoBomsaT craenyromuM o0pa3oM: IUIOTHYIO
MUTATEIBHYIO CPEey B MPOOMpPKaX M KOI0axX pacIUIaBISIIOT HA KUTIAIIEH B BOISTHOU
6ane, oxnaxgaoTr 10 48-50°C u, cobmonas mpaBuia CTEPUILHOCTH, PA3IUBAIOT
POBHBIM CJIOEM TOJIIUHOW 3-5 MM B crepuiibHble d4amiku. [loceB nenaroT
CTEKJSIHHBIM mmateneM [lpuranbckoro, moceB B MNPOOUPKY C  TBEPIOi
MMUTATEIIbHOU CPENOM MPOUZBOIAT YKOJIIOM .
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OmnpeneneHyue YUCTOTHI BHLICJACHHOH KYJIbTYPbI
Onuiure KOJOHUU MHUKPOOPTaHU3MOB IO M3YYEHHBIM Ipu3HaKam (popma,

npowIib, 1IBET, Kpal, CTPYKTypa).
KoJionnn MEUKpoOprann3mMoB

Ne | dbopma npoduiib 1[BET Kpai CTPYKTypa

PoJb MMKPOOPraHu3MOB B _KPYIOBOpPOTe BewiecTB B npupoae. Mukpodaopa
TeJa Yea10BeKa.
Onucate posap MEKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B IPUPOJIE
3anosaHuTh Tabuuiy «CoctaB HOpMaJIbHON MUKPOQIIOPHI YEIOBEKA)

HanmenoBanue opranos Cocras 3HayeHue
MHUKPOOPTaHU3MOB

PaccJieioBaHue NUIEBbIX 3200/1€BAHUI M 0TPABJICHUIA.

3agaua. B merckom camy Ha o0en B KauecTBE 3aKyCKu Oblia JlaHa OakyiakaHHas
MKpa (KOHCEpPBbI MPOMBIILUICHHOTO TIPOU3BOJCTBA OJIHOTO M3  KOJIXO3HBIX
KOHCEpBHBIX 3aBonoB KpacHomapckoro kpas). Cnycrs 7 4 y aABoMX JeTei
MOSIBWJINCh PBOTa, OOJMM B JKUBOTE, CIabOCTh, 3aTPyIHEHHOE TJIOTaHUE,
HEpPaBHOMEPHOE paciivpeHue 3padykoB. [1o31Hee mosSBUINCH TaKKEe CUMIITOMBI, KaK
ONYyIIIEHUE BEKa, OXPUIUIOCTh TO0JI0Ca, THycaBas peyb. TemmepaTypa Tela
OCTaBaJlaCh HOPMAJIBHOW, IMpPU 3TOM OTMeuanach Taxukapaus. HecMoTpss Ha
MIPOBOJIUMOE JieueHue, 00a peOCHKa CKOHYAIMCh Yepe3 CYTKHU.

[TocTtaBpTe aOUArHo3 MO JaHHOMY CIy4arO MHIIEBOTO OTPaBJIEHUS, HMCIOJIb3Ys
JaHHBIC aHaMHE3a W KIWHUKH, O00OCHYHTEe nuarHo3. llepeuncianTe KOHKpETHBIC
MepbI MPOPUITAKTUKH OTPABICHUIN TaHHOW ITHOJIOTUH.

Pa3paborka MeponpusTHIi 10 NPOMGMIAKTHKE MAIEBBIX OTPABJICHHUIA.
PaccmoTpers meponpusTisi 1o OpO(UIIaKTUKE OTpPaBJICHUS HEOAKTEPUATHLHOTO
MPOUCXOXKICHUSI M OQPOPMHUTH pe3yibTaT (MpoaHATU3UPYHTE TPEIJIOKEHHbIC
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MaTepuajbl PaCCIENOBaHMS, MPEUIOKUTE MEPONPUATUS MO0 TPOPUIAKTHKE
OTpaBJICHUS HEOAKTEPUATILHOTO MTPOUCXOKICHHMS )

KadecTBO NUTLEBOI BOAbI. MeT0AbLI BHYTPEHHEI0 J1a00PATOPHOI0 KOHTPOJIS
KAa4YecTBA _ NMPOBEAEHHS MHKPOOHOJOTHYECKHX M Mapa3uTOJOrHYeCKHX
HCCJIe10BAHUM

Oznakomurcs ¢ 'OCTom KauecTBO MUTHEBOM BOJABI. 3amucaTh B TETPagb CXEMY
MPOIEAYPHI MOATOTOBKH K paboTe M KOHTPOJS CTEPUIBLHOCTH (PUIBTPOBATIBHBIX
YCTAHOBOK MPH MPOBEJACHUU MUKPOOHUOIOTUUECKUX UCCICIOBAHUN BO/IBI.

CanuTapHasi NPOBepPKA NMIEBBIX NPOAYKTOB. MeToabl 0T00pa nNpod

3amanue 1. U3yuynuTh OCHOBHBIE MOJIOKEHUS MHKPOOHOIOTHYECKOTO KOHTPOJIS
MUIIEBOTO IPOU3BOJICTBA.

3aganue 2. Pa3o0OpaTh JaHHbIE CAHUTAPHO-OAKTEPHOJIOTMYECKOTO  aHaIM3a
TOTOBBIX OJIIOJ M KYJIMHAPHBIX W3/IEJIUI MO 3aJaHUI0 ITPEnoJaBaTesns

1 psin. CkoponopTsyecs: pplOHbIE OMI0a U U3IEIHSL.

2 psan. Hanurkn.

3 pan. Konnurepckue nzaenus.

3aganue 3. CaenaTh BBIBOJ O MPOJEIaHHOM padoTe.

OBaajnenue Ka4eCTBEeHHbIMH U KOJHYeCTBEHHbIMHU MeTOAAMHU
MHMKPOOHOJIOrMYECKOI0 AaHAIN3A MUIIEBbIX NPOAYKTOB

3ananue 1. Onpenenenue KOIMuecTBa ME30(UIBHBIX a3POOHBIX U (aKyJIbTaTUBHO
aHa’poOHBIX MUKpooprannzMoB (KMADAEM)

3amanune 2. Omnpepnenenue Oakrtepuid rpymnmbl kuiieuHbix nanodek (BI'KII) B
MUIIEBBIX MPOTYKTAX

OmnpenesneHue MHUKPOOMOJOrMYECKHUX IOKa3aTe/eil 0€30MaCcHOCTH NMULIEBBIX
NPOAYKTOB

3ananue 1. MukpoOronornueckue KpuTepuu 0€30MacHOCTH MUIIEBBIX MTPOTYKTOB
3amanue 2. 'ocymapCTBEHHBINM KOHTPOJb 32 COOJIOJIEHUEM CAaHUTAPHBIX HOPM U
paBuI

3aganue 3. ['urueHnueckas 3KCrnepTu3a NUIIEBbIX MPOIYKTOB

[Tpunoxxenue 1
Koauduxkarop (mpuMepHbIii epevyeHb) OLEHOYHbIX CPEACTB JJIfl OLCHKH 3HAHUI,
YMEHHI U YPOBHA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n Tun oyenounoeo Kpamxas xapakmepucmuka oyeHounozo Ipeocmasnenue
Koo cpedcmea cpedcmea OYEHOYHO20 Cpedcmed 6
OYEHOYHO20 gonoe
cpedcmea
1. Henosast u/mmm | CoBMecTHasE  JesATeNbHOCTh Tpymmbl | Tema  (mpoOiema),

poseBas urpa | oOy4aromuMxcss M TpenoAaBareNs IMOJA | KOHUENIHs, POJId U
yIIpaBJICHUEM MPENOaBaTENsl C HENbI0 | 0XKUIAEMBII
peLeHus y4eOHBIX U | pe3ysbTaT
npodeccuoHanbHO-OPUEHTHPOBAHHBIX
3aJia4y MyTeM MIPOBOTO MOJEIUPOBAHMS
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peanbHOM  MPOOJIEMHONW  CHUTYyalHu.
[To3BonsieT OLICHUBATh yMEHHE
aHAM3UPOBaTh M peIaTh THUIIUYHbIC
npodeccroHaIbHbIC 33/1a41

Keiic-3amaua

YueOHbIit MaTepuan [0J1aeTCs
CTyJICHTaM B BHUjE MpobiieM (KeiCoR), B
KOTOPBIX O0YYaloUIMMCS TpeaiaracTcs
OCMBICIIUTh pealibHyI0
npoEeCCUOHATIBHYIO ~ CUTYallUI0  JUIA
pelIeHUsT JaHHOW TpoOIeMbl. 3HAHUSA
npuodperaroTces B pe3ynbTare
aKTHBHOM W  TBOPYECKOHW pabOTHI:
CaMOCTOSITENIBHOTO OCYIIECTBICHUS
1esenoiiaranus, coopa HE0OXOAMMON
uH(pOpMaIlUK, €€ aHauu3a C pPa3HbIX
TOYEK 3pEHUS, BBIABM)KEHUS TUIIOTE3BI,
BBIBOJIOB, 3aKIIFOYCHUS, CAMOKOHTPOJIS
mpolecca MONyYeHUss 3HaHUM M ero
pE3yJIbTaTOB.

3amanus
pelIeHus
3a1a49u

I
Keuc -

Komnoksnym

CpenctBo KOHTPOJIS YCBOEHUS
y4eOHOTro Marepuaja TEeMbl, pasjelna
WIn pasnenos JACLIUILIHNHEI,
OpPraHU30BaHHOE KaK y4eOHOE 3aHsTHE
B BHJIE COOCCEIOBaHUS TPEIoaaBaTems
¢ 00yJaroIMMHUcH.

Bormpocs! 1o remam
/ paznenam
JUCIUILINHEI UIH
PO eCCHOHAIBHOTO
MOJTYJISI

KoHntposbnas
paborta

CpenctBo IIPOBEPKU YMEHUH
IOPUMEHATh TOJYYEHHbIC 3HAHHSA IS
pelIeHusl 3a/a4 OIPEEICHHOrO THIIA
110 TEME WJIM Pa3Jieny

Kommekr
KOHTPOJIbHBIX
3aJlaHui
BapUaHTaM

Io

Kpyrastii crour,
TICKYCCHS,
THCITYT,
nebaTbl

OneHouHBIE CpEACTBa, MO3BOJIAIOLINE
BKJIIOUUTh OO0y4Yaromuxcsi B IpoLecc
o0CyXJleHusl ~ CIOPHOTO  BOIIpOCa,
npoOJeMbl W OIEHUTh HX yMEHHE
apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHust

Ilepeuenn
JIMCKYCCHOHHBIX TEM
JUTS MIPOBEICHUS
KpYIJIOro cToJa,
JIICKYCCHH,
JUCITyTa, 1e0aToB

IToptdoamo

IleneBass mopbopka paboOT CTyAEHTa,
pacKphIBaOMIasi €ro HWHIMBUIYaJbHBIE
o0Opa3oBaTeNbHbIe JOCTHKEHHS B OJHOM
WIA HECKOJIbKUX y4eOHBIX IMCIUILINH,
B IpO(eCCHOHATBHOM MOAYJIE.

Crpykrypa
noprdonuo

[Ipoexr

KoHEUHBI NpPOAYKT, MOJyd4aeMbli B
pe3yJibraTe IJIAaHUPOBAHMS "
BBIMIOJTHEHUSI KOMILJIEKCa Y4EeOHBIX U
HCCIIE0BATEIbCKUX 3aJlaHuM.
ITo3Bomsier OLICHUTh YMEHUS
00yyaromuxcs CaMOCTOATEIIEHO
KOHCTPYHpOBaTh CBOM  3HAHHUS B
[IPOLIECCE  pELICHUS  MPAKTUYECKUX
3aja4 U MpobieM, OPUEHTUPOBATHCS B
UH(POPMALIMOHHOM  TPOCTPAHCTBE U
YPOBEHBb c(hOpMHUPOBAHHOCTH

Tema rpynmoBbIx
u/unu
MHIUBUAYAIbHBIX
IIPOEKTOB
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AQHAJMTUYECKUX,  MCCIIEOBATEIbCKUX
HaBBIKOB, HABBIKOB MPAKTHYECKOTO |
TBOPYECKOTO  MBINUICHUS.  MOXeT
BBIIOJNHATBECS B MHAWBUIYAIbHOM
HOPSIIKE WM TPYIIONH 00y4JaroIMXCsl.

Pabouas
TETpaIhb

JMaakTHYeCKUM KOMILICKC,
MpeaHa3HAYEHHbIN IS
CaMOCTOSITEIIbBHOW PaObOThI
00yyJarouerocs 1 rmo3BOJISIOIINMA
OIICHUBATh YPOBEHb YCBOCHHUS M
yueOHOro Marepuasia

O6pa3er paboueit
TeTpaau

Pa3znoypoBHeB
bIe yueOHBIC
3a/la4u U
3a/laHus

PasznuyaroT 3agauun U 3a1aHUA:

a) pernpoAYKTUBHOTO YPOBHS,
MO3BOJISIOIINE OLICHUBATh U
JTMarHOCTUPOBATh 3HAaHUE
(dakTrdeckoro matepuaia (6a3oBbie
MIOHSITHSL, AITOPUTMBI, (DaKThI) U
YMEHHE MPaBUIbHO UCTIOIb30BATh
CICIHAIbHBIC TCPMUHBI U TIOHSATHS,
y3HaBaHUE OOBHEKTOB U3yYCHHS B
paMKax OIIpeeN€HHOrO0 pasziena
JUCITUTLIAHBI,

0) pEeKOHCTPYKTUBHOT'O YPOBHS,
MO3BOJISIONINE OLEHUBATH U
JTUArHOCTUPOBATh YMEHUS
CHHTE3MPOBATh, AaHAITM3HPOBATH,
00001maTh GaKTUYECKHUH U
TEOPETUYECKUI MaTepHall ¢
dbopMynupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIICHUEM NTPUYNHHO-
CJIEZICTBEHHBIX CBSI3€Hi;

B) TBOPYECKOTO YPOBHSI, TIO3BOJISIFOIIINE
OIICHUBATh U JHUATHOCTUPOBATH YMEHHSI,
WHTETPUPOBATH 3HAHUS PA3IIMIHBIX
obnacTeii, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS

Kommnekr
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

10.

PacuetHo-
rpaduueckas
pabota

Cpexnctso IIPOBEPKU yMEHUuH
IPUMEHSTh TIOJyYeHHbIE 3HAHUS 10
3apaHee ONPEJEIICHHONM METONMKE JUIs
pelieHus 3aJad  WIM  3aJlaHud 1o
MOJIYJIIO WJIU IUCLUIUIMHE B LIEJIOM.

Kommnekt 3amanuit
JUIS  BBITOJHEHHS
pacyeTHo-
rpaduyeckoit
paboThI

11.

Pedepar

[IponykT camMOCTOSITENbHOW pPaOOTHI
CTyIEHTa, TMPEACTABIAOMUNA  coOO0i
KpaTKoO€ HU3JIOKCHHUE B TIHMCHBMCHHOM
BUJIE MOJIYYEHHBIX pe3yabTaTOB
TEOPETUYECKOTO aHanu3a
ONpENeIEHHON  TeMbl, TJ€  aBTOp
pacKkpbIBaeT CyTh nccienryeMon
npoOJieMbl,  TMPUBOAWT  Pa3ITUYHBIC
TOYKH 3pCHHUsA, a TaK¥XKE CcOOCTBEHHEBIE
B3IJISA/IbI HA HEeE.

Tewmbl pedeparon

12.

Joxknan,

[TpoayKT caMOCTOSITEIbHOW  PaOOTHI

Tembr JOKJIaJIOB,
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cooOmeHne CTyJEHTa, TMPEACTABIAIOIMUNA CcOO0H | COOOIIeHU
nyOoIuyHOe BBICTYIUJICHHE o
IPECTaBICHUIO HOJTYYEHHBIX
pe3yJIbTaTOB PpEUICHUs OIpeaeTIeHHON
TEMBI.

13. CpencTBo KOHTPOJIS, OpraHu30BaHHoe | Bompockl mo Temam
CobecennoBanu | Kak crienpaiipHas Oecena / pa3nenam
e IpenoaaBaress ¢ 00yJaroumMcs Ha JUCIUTUTUHBI

TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCIUILIMHOM, U pacCYUTaHHOE Ha
BBIACHEHHE 00HEMA 3HAHMIA
00y4aloIIErocs 1o onpeaeNI€HHOMY
pazzeny, TeMe, mpo0saemMe U T. II.

14. TBopueckoe | HacTUUHO periiaMeHTHPOBAHHOE Tembl rpyNMoBbIX

3aJlaHue 3aJ]JaHu€e, UMEIOIee HECTaHapTHOE u/unu

peleHre 1 Mo3BoJIsIoniee MHIUBUAYAIbHBIX
JTMarHOCTUPOBATH YMEHUS, TBOPYECKHUX
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 3alaHui
oOnacTeil, apryMeHTUPOBAaTh
CcOOCTBEHHYIO TOUKY 3peHus. Moxer
BBITIOJTHATHCS B MHIUBUTyaTbHOM
MOPSIKE WIH IPYNION 00yUYarouXcst

15. Tect CpencTBo KOHTpOJIsi, HanpaBieHHoe Ha | DoHp TECTOBBIX
MIPOBEPKY YPOBHS OCBOCHHUS 3alaHui
KOHTPOJIMPYEMOTO TEOPETUIECKOTO H
MIPAKTUYECKOr0 MaTepuaa 1o
JUTaKTHIECKAM eTMHUIIaM
JTUCIUILIMHBI UM TPOPECCUOHAIBHOTO
monyisa. Cucrema
CTaHJapTU3UPOBAHHBIX 3aJaHHM,
MO3BOJISIONIAs aBTOMATH3HPOBATh
IpoIelypy U3MEPEHUs YPOBHS 3HAaHUN
U yMeHu# o0yyaroumxcs

16. Occe CpenctBo, MO3BONSIOIIEE  OLEHUTH | TemaTHka scce
yMeHHe OoOydarolerocs NUCbMEHHO
u3naratb CyTh HOCTaBJIEHHON
poOIEMBI, CaMOCTOSITEIIbHO
POBOJIUTH aHAJIN3 ITOH MPOOIIEMBI.

17. [IpakTuueckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX Y | Buasl: HaOmoaeHue,
paboThI yUaIuxcs dopmupyroTcs U | U3BMEPEHHUe,  OIIBIT,
(pakTHYECKOE | pa3BUBAIOTCS NpaBUJIbHBIE | KOHCTPYHPOBAHUE H
3aJjaHue) MPAKTUYECKHUE JEHCTBUS. Ip. 3aJaHds s

MIPAKTUIECCKIX
pabot

18. JlaGopaTopHble | DTO TPOBEACHUE  YYAIIUMHCS T0 | 3agaHus JUISt
paboThI 3aJJaHUI0 TIpernojaBaTeist OMNBITOB C | JaOOpaTOPHBIX

HCIIOJTh30BaHUEM npuoopoB, | paboT
MPUMEHEHUEM MHCTPYMEHTOB U JAPYTUX
TEXHUUYECKUX MPUCTOCOOIECHUH.

19. Tpenaxep TexHu4eckoe CpescTBO, KOTOPOE KommuekT 3aganuit

MOJKET OBITh UCIIOJIB30BAHO IS

JU1s1 pabOTHI HA
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KOHTpOJIS IPHOOPETEHHBIX CTYAEHTOM | TPEHaXEpe
po(ecCHOHANEHBIX HABBIKOB U
YMEHHH 110 YIPABJIEHNUIO KOHKPETHBIM
MaTepUaIbHBIM 00HEKTOM
20. Otuetsl nmo | CpeacTBo  KOHTPOJIsA, TO3BOJsitomas | Buaer  pabor wu
MIPaKTUKAM oOyJaromeMycsi MPOJIEMOHCTPUPOBATH | 3a/IaHUs Ha
0000IICHHBIC  3HAHUSA, YMEHHUS U | YICOHYIO u
MPAKTUYECKHUIA OIBIT, MPUOOPETCHHBIE | TPOU3BOJCTBEHHYIO
3a BpeMs MPOXOXKICHHUs Y4eOHOW U | MPAKTHKY
MPOU3BOJICTBEHHONW MpakTUK. OTYETHI
1o paKTHKaM MO3BOJISIIOT
KOHTPOJHMPOBATh B 11esioM ycBoeHue OK
u 11K o6o3nauennbix B [IIICC3.
21. Kontent- AHaInu3 1 OlleHKa B COOTBETCTBHHU C [Tepeuenn
aHau3 KPUTEPUSIMH JJOKYMEHTOB (KypHAJIOB JIOKYMEHTOB
JOKYMEHTAIIUU | TEOPETUIECKOTO U IPOU3BOACTBEHHOTO | MOJICKAIINX
00y4eHus, XapaKTePUCTUK, TBOPUECKUX | aHAIHU3Y, KPUTEPUU
paboT, THEBHUKOB U OTYETOB 10 OIICHKHU
npaktuke, BKP u np.),
CBUJIETEJBCTBYIOMIUX 00 YPOBHE
KOMIIETEHTHOCTH 00y4aroierocs.
22. WuctpymenT cOopa nHpopmManuu ais [enb, 00BEKTHI
HaOmronenune yCTaHOBJICHHS (PAKTOB HaOJIIOIeH N,
oOpa3zery mcra s
(bUKCUpOBaHUS
pe3yIbTaToB
HaOJIFOJEeHUS
23. 3ananue Ha | [Tlepeuenp OCHOBHBIX Bonpocos, | BKP 1o
BKP KOTOpBIE JIOJDKHBI OBITH PACKPBITHI B | CHEIHAIBHOCTH
(nunmoMHbIN | pabote, a Takke yka3aHus Ha ocHoBHbIe | CIIO
MIPOEKT, UH(OPMAaLIMOHHBIE UCTOYHHKH.
TUTUTOMHAs

paborta)




