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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
KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTaluu B opMe KOHTPOJIbHOM paboThl (1 Kypc
3UMHSISI CECCHsl), 3aUeT ¢ OleHKOM (1 Kypc neTHsia ceccust).

KOC pa3paboTtanbl B COOTBETCTBUHU C:

obpazoBarenbHoi mporpammon CIIO mo cmemuansHoctn  19.02.11
TexHonorus NpoAyKTOB MUTAHKS U3 PACTUTEIIBLHOTO CBIPHS;

nporpammbl yueOHou aucturinibl OIIL.01 MukpoOuosorusi, canutapus u
TMI'MEHA B [TAIIEBOM IIPOU3BOCTBE.

1.2. Pe3yabTaThbl 0CBOCHHUS QUCHMILUIMHBI, MOJIEKANIHE POBEPKeE

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 npocrevimue | [IpaBwiibHOCTE 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  NUCBMEHHOM  KOHTpOJIE.
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 MpaBUIBHBIX OTBETOB

IpU MMCbMEHHOM KOHTPOJIE.

34 KJacCU(UKALMIO MOIOIMX  CPEACTB, | YPOBEHb MNPABUIBHBIX OTBETOB
NpaBWa WX TNPUMEHEHUS, YCIOBHS U | IPM INHCHBMEHHOM KOHTPOJIE.
CPOKHM XpaHEHHs, MpaBwia MpoBeAeHus | beictpota  opueHTanuu B
Ie3uH(EKIHH, JIe3UHCEKINY, | MaTepHuaie, OBICTPOTa peaKIuu
JiepaTu3alyu Ha BOIPOCHL.

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

3arpsA3HCHHA B IMTUIIICBOM ITPOU3BOJCTBC.

II0JIHOTA BBIITOJIHCHUA SaZ[aHI/Iﬁ .

1.3. Pacnpeaesienne oueHUBaHHUS Pe3yIbTATOB 00y4eHHs 110 BHAAM KOHTPOJIA

Koax u HauMeHOBaHHe 3JleMEHTa YMEHMil MM Buasbl arrecranuu
3HAHUM Texywuti Ilpomesxcymounas
KOHMPOIlb ammecmayus
V1 coOmonaTe mpaBwia JIUYHOW THTHEHBI W Onenka KOHTPOJIbHAS
CaHMTapHble TpeOOBaHMSA TIPH NPUTOTOBICHUU BBIITOJIHEHUSI paborta (1 xypc
MUIIH; MIPAKTUYECKUX 3UMHSIS ceccus),
3aJaHui 1 3a4yer ¢
1a00pPaTOPHBIX oneHkou(1 kypc
pabor JICTHSISL CeCCHs).
V2  nOpou3BOOUTH  CAaHUTapHYI  0OpabOTKY ITucpmeHHbIiH KOHTPOJIbHAs
000py/1I0BaHUsl U UHBEHTAPS; orpoc pabota (1 xypc
3UMHSIS ceccus),
3ayeT ¢
oneHko#(1 kypc
JICTHSISI CeCCHsl).
v3 BBITOJIHATD IpocTeNIne Onenka KOHTpPOJIbHAs
MHUKpPOOHOJIOTHUECKHE HWCCIAEAOBaHUS M JaBaTh BBITIOJTHEHUS pabora (1 xypc
OLICHKY IIOJIyYEHHBIX PE3YJIbTATOB. MIPAKTUYECKUX 3UMHSS ceccus),
3a1aHUIN U 3a4er ¢
1a00paTOPHBIX oeHKoi(1 Kype
pabot JIETHSIS CeCCus).
3HATh:
31 ocHOBHBIE IPYNIIBI MUKPOOPTaHU3MOB; IInceMeHHBIM KOHTPOJIbHAs
orpoc. paborta (1 xypc
Onenka 3UMHSIS ceccus),
BBITIOJTHEHUS 3aueT ¢
1a00pPaTOPHBIX oreHko#(1 Kypc
pabor JIETHSIS Ceccus).
32 mpaBwia JMYHOM THUTHMEHBl paOOTHUKOB IInceMeHHBIM KOHTPOJIbHAs
MUIIEBBIX IPOU3BOJICTB; oIpoc pabota (1 xypc
3UMHSIS ceccus),
3aueT ¢
oneHko#(1 Kypc




JICTHSISI CECCHs).

33 CcaHUTApHO-TEXHOJIOTHYECKHE TPEOOBaHUS K Ouenka KOHTPOJIbHAs
NOMEIICHUsIM,  00OpYJIOBAaHUIO,  HMHBEHTApIO, BBITTOJIHEHUS pabota (1 xypc
OJIeXK]IC; MPAKTUYECKUX 3UMHSIS ceccus),
3aJ1aHUM. 3a4er ¢
[TuceMeHHbII oreHkoi(1 Kypc
oIpoc JIETHSIS ceccusi).
34 knaccuukanyio MOIOUIMX CPEACTB, IMpaBHIIa [TuceMeHHBIN KOHTpPOJIbHAs
UX TPUMEHEHUS, YCIOBUS U CPOKH XpaHEHMS; oIpoc pabota (1 xypc
npaBuiia MIPOBEICHUS ne3uHdeKIm, 3UMHSIS ceccus),
JIe3UHCEKIINH, IePATU3AIIH 3a4er ¢
oreHkoi(1 Kypc
JICTHSIA Ceccus).
35 ocHOBHBIE NUIIEBbIE MH()EKIUU U THIICBBIE Onenka KOHTPOJIbHAS
OTpaBJICHUS; BO3MOYKHBIE UCTOYHUKHU BBITIOJIHEHUS pabota (1 xypc
MUKPOOHOJIOTUYECKOTO 3arpsi3HEHUS] B MHILEBOM MPAKTUYECKUX 3UMHSIS ceccus),
IIPOM3BOJICTBE. 3aJaHAi U 3a4er ¢
J1a00paTOPHBIX otieHko#(1 kypc
pabort JIETHSIS CEeCCHs).

1.4. Pacnpenesienne THIOB OIEHOYHBIX CPEACTB IO JJeMEHTAM 3HAHMU

YMEHHH TeKyIIero KOHTPOJIs

Conep:xanue yueOHOro
MaTepuaJia no nporpamme

YA/MIK

Tun KOHTPOJILHOT0 3a1aHUS

Y1

Y2

Y3 31 32

33 34 35

Pazgen 1. O6mas MUKpOOHOIOTHS

Tema 1.1. Mukpobuonorus —
HaykKa. Hcropus pa3BUTHSA
MHUKpPOOHOJIOTHH

17, 3
18

Paznen 2. Mopdonorus MUKpOOPraHU3MOB

Tema  2.1.
pasBuTHE
MHIEINATBLHBIX
CyMyaTblX TpuOOB
BHEKJIETOYHBIX

(BUpyCHI)

Mopdonorus  u
OakTepHuid,
rpubos,
(aposcKn),
OpraHu3MOB

18 3

Tema 2.2.
MHUKPOBOJOPOCIEHN

Mopdonorus

Paznen 3. ®usnonorus MUKpOOpraHM3MOB

Tema 3.1. KynpTuBUpOBaHuE H
POCT MUKPOOPTraHU3MOB

Tema 3.2. OOwmen
BposkeHus u OKuCIeHus

BEIIECTB.

Tema 3.3. 'nuenue

3

Pa3nen 4. Bnusinue yciioBUi BHEIIHEN CpeJibl HA MUKPOOPTraHU3MbI

Tema 4.1. Bnusiaue ¢puznyeckux,
XUMUYECKMX M  OMOJIOTMYECKUX
(bakTopoB

3




Tema 4.2. PacnpoctpaHeHue 3
MHUKPOOPTaHHW3MOB B IIPUPOJIE
Paszgein 5. I'uruena

Tema 5.1. Jluynas ruruena 3
pabOTHHUKOB MPEIIPUATHIA.
I'muctable wHBa3uu. IlatrorenHeie
MUKPOOPTaHU3MBI. [TumeBsie
MH(EKIHUH U OTPaBJICHUS

Paznen 6. Canutapus

Tema 6.1. CanurapHo- 3
AMUAEMUOJIOTHYECKUE
TpeOoBaHUs K (pakTOpaM BHEIIHEH
Cpelbl u 6J1aroyCcTpOiCTBY
HNPEAIPUITHI

Tema 6.2. CanurapHo- 3
TUTMEHUYECKUN KOHTpPOJIb
MUIIEBBIX POU3BOJICTB

Tema 6.3. CaHuUTapHO-TIMIIEBOE 3
3aKOHOJATENHCTBO U OPraHMU3AIHs
CaHUTAPHO-NIUIIEBOr0 HAJ30pa
Paznen 7. MukpoOHOI0THS TUIIEBBIX MPOAYKTOB
Tema  7.1.  MukpoOuosorus 3 3
OCHOBHBIX ITUIIIEBHIX MPOYKTOB
Paznen 8. JIpoxxeBoe IpOU3BOJICTBO
Tema 8.1. [IpouzBoacTBO 3
JIPONOKEH
Paznen 9. MuxkpoOuonoruss npou3BoAcCTBa XJjeda, XjIe000yIOYHBIX, MaKapOHHBIX H
KOHJIUTEPCKUX H3AENUi

Tema  9.1.  MukpoOuosorus 3 3

XJIeOONEKapHOro MPOU3BOJICTBA

Tema  9.2. MukpoOuosorus 3 3

KOH/IUTEPCKOTO NMPOU3BOICTBA

Tema  9.3.  MukpoOuosorus 3 3

MaKapOHHOT'O MPOU3BOJICTBA

Tema 9.4. JlaGopaTtopHubie 18 18 17,
HCCIIEI0BAHUS Ka4yecTBa u 18
0€30MacCHOCTH ChIpbsi U T'OTOBOM

IPOAYKIIUH

1.5. PacnpenesneHue THNOB OLEHOYHBIX CPEICTB MO 3JIeMEHTAM 3HAHMH H
YMeHHH, KOHTPOJIMPYEeMbIX HA IPOMEKYTOYHOH aTTeCcTAlluN

Coaepixanue yueOHOTo Tun KOHTPOJILHOTO 3a1aHNUS
MarepuaJjia o nporpamme Y1 Y2 ¥Y3 31 32 33 34 35
Y/MJK
Paznen 1. Oo0mas 4 4 4
MHUKPOOHOJIOTHs
Pasnen 2. Mopdororus 4 4 4
MHUKpPOOPIaHNU3MOB
Paspen 3. QPusnonorus 4




MHUKPOOPTraHU3MOB
Paznen 4. Baugaue ycioBuid 4 4 4 4
BHELIHEH cpenbl Ha

MHKPOOPTaHU3MBbl

n
N
N
n
n
n

Paznen 5. 'uruena

n
n
N
N
N
N
N
N

Pa3znen 6. Canurapus

Paznen 7. Mukpobuosiorus 13 13 13 13
MUIIEBBIX MPOAYKTOB

Paznen 8. HpoxokeBoe 13 13 13 13 13 13 13 13
MIPOU3BOJICTBO

Paznen 9. MukpoOuoorus 13 13 13 13 13 13 13 13
MIPOU3BOJICTBA xJe0a,

XJ1€000yTOUHBIX, MaKapOHHBIX |
KOHJAUTEPCKUX U3IEITUI

2. CIIEHU®PUKALINA OHEHOYHbIX CPEJICTB

2.1. Ha3znauyenue

Crnenudukanueil ycTaHaBIMBAIOTCS TpPeOOBaHUS K COJCPKAHUIO U
O(pOpMJICHUIO BapUaHTOB OLEHOYHOIO CPEJICTBA: MpakTHU4YecKas padorta
(mpakTHueckoe 3agaHue), JaboparopHas paboTa, MNHCBMEHHBIM  OIpOC,
KOHTpPOJIbHAsA pad0Ta, 3a4€eT C OLIEHKOM.

Tun omeHouyHoro cpeactBa (mpakTudeckas paboTta (MPaKTUYECKOE
3ajanue), JjabopaTtopHass paboTa, MUCBMEHHBIM OMpPOC) MpeaHa3HA4YeH I
TEKYILIETO KOHTPOJISL; TUII OLIEHOYHOTO CPEACTBA (3a4€T C OLIEHKOM, KOHTPOJIbHAS
paboTa) mpeaHa3HAuYeH MJisi MPOMEXYTOYHOM aTTeCTallid M OICHKU 3HAHUU U
YyMEHUN CTYyJEHTOB 1O mporpamme ydeOHoit mucuumuinabl — OINI.01
Mukpobuosnorus, CaHUTapus U TUTHEHA B  THIIEBOM IPOU3BOJICTBE
obpazoBarenpHOi TporpaMmbl 19.02.11 TexHomOrus NPOAYKTOB IHUTAHHUS W3
PaCTUTEIIBHOTO ChIPbS.

2.2. KoHTHHIeHT aTTecTyeMbIX: CTyACHTHI | Kypca.
2.3. ®opma H yCJOBUA aTTECTALUM:

Texyuuii KOHTPOJb MPOXOIUT MO TEMaM YYE€OHOM AUCITUTIIIUHEI.

[IpomexxyTouHas arTecTaisi MPOBOJUTCA B pOpME KOHTPOIBHON pabOThI
M 3a4eT C OLICHKON MO 3aBEepIIECHUI0 OCBOCHMS Y4E€OHOro Marepuana y4yeOHOM
JTUCHUTUIAHBI, TIPU TIOJIOKUTEIBHBIX Pe3yJIbTaTaX TEKYIIEro KOHTPOJIS.

2.4. Bpems BbIIOJHEHUS:

Ha BbInosiHeHHE TEKyIIEro KOHTPOJISE OTBOAUTCS:

npakTudeckas pabora (mpaktudeckoe 3aganue) — 90 MuH,

nabopatopHas pabora — 90 muH,

nucbMeHHbIN onpoc — 10-20 muH,

KOHTpPOJIbHAS paboTa, 3a4eT ¢ OleHKON— 45-90 MuH.



2.5.

CpeaACTB M NOATOTOBKMU, Oﬁy‘lalOH_[I/IXCH K aTTeCTalluH.

Pexomennyemass Jureparypa AJdsi  pa3spadOTKM  OLEHOYHBIX

bubauorpadguyeckoe onucanue u3TaHus
(aBTOp, 3arj1aBue, BUA, MECTO M IO U3JAHUS, KOJI.

cTp.)

OcHosHas/
JAOIMOJHUTEC/IbHA)
A IMTEpaTypa

KHuroootecneueHHOCTh

Koua-Bo. 3k3. B
ono.JI.
CIIoI DY

DJ1eKTPOHHBIE
pecypcbl

BacrokoBa, Auna TumodeeBHa.
MuxkpoOuosnorus, GpU3N0IOTHS TUTAHUS,
CaHUTApUs U TUTHCHA ;| YUCOHUK /ISt
crieninaibHocTH "IloBap, konauTep" cpeaHero
npodeccCHoHaTBLHOTO 00pazoBaHus /
A.T.BacrokoBa. Mocksa : KnoPyc, 2021. 196 c.
: ui., Tabi. (Cpenaee mpodeccuoHaATbHOE
0OpazoBaHue)

OCH

48

BaciokoBa A.T. Mukpo6uonorus, Gpu3uoIorHs
MUTAHUS, CAHUTAPUS U TUTHCHA : Y4YeOHUK /
BacrokoBa A.T. Mocksa : KnoPyc, 2021. 196 c.

OCH

ObC BOOK.ru

Emiies, Bcesonon TuxoHoBHu.
Muxkpo6ouosnorus : Yueouuk s CIIO / Emnes
B. T., Mumyctun E. H. 8-e u3n., ucnp. u gom.
MockBa KOpaiit, 2021. 428 c.
(ITpodheccuonanpHOE 0Opa3zoBaHue) .

OCH

OBC Opaiit

Emues, Bcesomong Tuxonosud. OcCHOBBI
Mukpoouosiorur : Yueonuk st CI1O / Emuen
B. T., Mumyctun E. H. Mocksa : Opaiit,
2021. 248 c. (ITpodeccronanpHoe
0Opa3oBaHue)

JOIT

OBbC IOpaiit

PyOuHa, Enena AJlekcaHIpoBHA.
MukpoOuosiorus,  GU3MONOTUS  NUTAHUS,
caHuTapus : YueOHoe mocobue / Poccuiickuii
DKOHOMWYECKHA  yHUBepcuTeT uMm. [.B.
[InexanoBa. 2, wucmp. u pon. Mocksa
Hsznatenscteo "OOPYM", 2021. 240 c.

on

ObC ZNANIUM

2.6. Ilepeyenbp MaTepuaJiOB, O00OPYAOBAHMS W WH(OPMANUOHHBIX
HCTOYHHKOB.
O6GopynoBanue: J1abopaTOpHble  BeChl, akBagucTwisiTop J19-4-02,

tepmoctar TC-1, anekTporuiuTka Kepamuueckas IByXKoM@opouHas, Kamepa
['opsieBa 4-x ceTouHasi, METIIM MUKPOOUOJIOTHIECKHIE, CTEKJIO IOKPOBHOE, CTEKIIO
npenMetrHoe, damkud Iletpu, mnentpudyra mabopaTopHas, caxapuMeTp
YHUBEpCalbHbIA, OaHsi BoAsHas maboparopHas, AxBaauctuuisitop JJI-4-02,
AHanuTudeckue DIeKTpoHHBIE Bechl Pioneer, MukpoBuzop pVizo-101(4
mT),AHanu3zatop  BiaaxkHoctuMX-50, Ilentpudyra maboparopuaslJTH-16,
Tepomoctat Bo3aymHbil TC 1/201,Xononunsnuk Indesit.


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

1. [Tpenmer  mukpoOuosorus. Mcrtopuss  mukpoOuonoruu. InaBHbIE
HaIpaBJICHUS] COBPEMEHHOW MUKPOOUOJIOTHHU U €€ 3a/1a4u.

2. MeToapl U3y4yeHUs] MUKPOOPTraHM3MOB, OOLIME MPU3HAKK U pa3zHooOpasue
MHUKpPOOPTaHU3MOB.

3. OHOKJIETOYHBIE U MHOTOKJIETOUHBIE OakTepuu; (popma, pazMepsl, CTpPOCHHUE
KJIETKU; IPUHLMI KJIACCU(PUKALUU OaKTEpUil; XapaKTepUCTHKA OTIENIbHBIX TPy
OaKTepHil.

4. [IpuroroBieHne 1 MUKPOCKONMPOBAHUE MTPENAPATOB OAKTEPHUIA.

5. [InecueBbie  rpubbl, ux  Qopma, pa3Mepbl, pa3MHOXKEHHE U
KJIacCU(PHKALMS; XapaKTEPUCTHKA TPUOOB, HIMEIOLIUX MMPAKTHYECKOE 3HAUYCHHUE.

6. Hpoxoku, ux ¢Gopma, pa3Mmepbl, pa3MHOXKEHHE U Kiaccu(uKkaius;
XapaKTEPUCTHKA APOXOKEH, UMEIOIIMX TPAKTUYECKOE 3HAYEHUE.

7. Bupycel. Pa3Mmepsi, CBOICTBa, 3HaYeHHUE B >KU3HU YEJIOBEKa; (POpMbI
CYLIECTBOBAHMSI BUPYCOB, 0COOEHHOCTH XUMUYECKOTO COCTaBa.

8. OOMeH BeleCTB MMKPOOPIaHU3MOB. OJEMEHTApHBIM COCTAaB  KIIETOK
MUKPOOPraHU3MOB; COJAEpKaHHE BOJbI M €€ (opMa B KJIIETKAX; THUIbl NMUTAHUS;
bakTopsI pocTa.

9. KynpTUBHpOBaHME MUKpOOpPraHu3MoB. [IpHroTOBiIEHHME MHUTATEIBHBIX
Cpen.

10. Baxsueiimme OMOXUMUYECKUE TTPOLIECCHI MUKPOOPTaHU3MOB, UCIIOJIb3yEeMbIE
Ha MUIIEBBIX TPOU3BOACTBaX. OCHOBHBIE IPOLECCHI, UX KIACCU(UKAIUY.

11. [elictBue 3KojJoruyeckux (akTopoB Ha  MHKpoopranusmsel. Poct
MUKPOOPTaHU3MOB B  3aBUCUMOCTH OT TEMIIEpaTypbl; CTEpHIM3alUsS U
nacTepu3alus; BIUSHIUE OCMOTHYECKOTO AaBieHus, Y D-U3mydeHus: Ha KIETKU.

12.  OCHOBBI MHKPOOHOJIOTMYECKOTO W CAHUTAPHO-TUTHEHUYECKOTO KOHTPOJIS
MUIIEBbIX MPOU3BOACTB. VICTOYHMKH TOCTOPOHHMX MHUKPOOPTaHM3MOB Ha
IPOU3BOJCTBE; IMAaTOT€HHbIE MHUKPOOPTraHU3Mbl U UX 0cOOeHHOCTH. \[IMieBbIx
uHp ek " IUIIEBBIX OTpAaBJICHUH. CaHnTapHO-IIOKa3aTEIbHbIE
MUKPOOPTaHU3MBI.

13. T'urueHuueckas XapakTepUCTUKa (AKTOPOB BHEIIHEW cpeabl U TpeOOBaHUS
K YCTPOMCTBY NHILIEBBIX MNPEANPUATHI, OCHOBHBIE TPeOOBaHMSI K COIECPKAHHUIO
NUIIEBBIX NPEANPUATUH, TPEOOBaHUS K KaUECTBY ChIPbSl U MUILEBBIX MPOJYKTOB.
CanurtapHbpie TpeOOBaHUS NPH XPaHEHUH TOTOBOW MPOAYKIMH HA MHUIIEBBIX
NPEeANPUATUSX.

[IIxama oneHku

[IporeHT KauecTBeHHas OlleHKa YPOBHS MOJATOTOBKHU
PE3yJIbTATUBHOCTH bamn (otmeTka) BepO6anbHblii anamor
(TpaBHIIBHBIX
OTBETOB)
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90 — 100% 5 OtauynHo

80 —89% 4 Xopouio

70 —79% 3 YAOBJIETBOPUTEIBHO
menee 70% 2 HEYJIOBJICTBOPUTEIIBHO

IIpumepHbIii IepeYeHb BONPOCOB /IS 3a4eTa ¢ OUEeHKOM

l. [Ipon3BOACTBO APOAKEN. Y CIOBUS XPAHEHUs U PA3MHOXKEHUS IPOAIKEH.
Yucras KyJapTypa ApOKKEH.
2. MuxkpoopraHu3mMbl XJIeOOMEeKapHOTO IIPOU3BOJCTBA. CoIpbe

XJIeOONIEKapHOT0 MPOU3BOJICTBA, YCIOBH ero XpaHneHus. Ctaauu xjaedonexkapHoro
IIPOM3BOJICTBA. YCIOBHUS IIPOBEIECHHUS BCEX TEXHOJOTMYECKUX OIEpaLUi.
MukpoOuoJorn4eckuii ~ KOHTPOJIb U CAHUTAPHO-TUTMEHUYECKUH  PEXUM
XJIeOOIEKApHOTO MPOU3BOJICTBA.

3. MukpoOuosornyeckiue Mpouecchl IMpU MPOU3BOACTBE KOHIAUTEPCKUX
u3genuid. MHKpOOHOIOrHYEeCKUM KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEXUM
IIPOU3BOJICTBA KOHIAUTEPCKUX U3IEIIUN.

4. MukpoOuosornyeckiue Mpouecchl IMpH  MPOU3BOJACTBE MAaKapOHHBIX
u3zienuid. MHKpOOMOJIOrMYECKUI KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUI pEeXUuM
IIPOU3BOJICTBA MAKaPOHHBIX M3/IECIIAMN.

[IIxana oneHkKn

[IponeHT KauecTBeHHAs OLICHKA YPOBHS MOATOTOBKHU
pE3yABTATUBHOCTH bann (otmetka) BepO6anbHblii anamor
(TIpaBUIIBHBIX

OTBETOB)

90 — 100% 5 OtauyHo

80 — 89% 4 Xopomuo

70 —79% 3 YAOBJIECTBOPUTEIBHO
meHee 70% 2 HEYJIOBJIETBOPUTEIBHO

IIpumepHbIN NepeyeHb NUCbMEHHOT0 OIPoca

Mop@doJ10russ MUKPOOPraHU3MOB BOIIPOCHI [JIsl YCTHOIO ONpoca:
Bri6epeTe oauH npaBuiIbHBIN OTBET U3 MPEITIOKEHHBIX:

1.Ha3oBuTe XapakTepHble IPU3HAKU KJIETOK yKapHUOTOB.

a) HAIMYue SIAepHON MEMOpaHbL;

0) saepHbIN anmapaT MNpeACcTaBiIeH OJHOW XPOMOCOMOM;

B) HAJIMYUE MUTOXOHIPUM, MJIACTUA, BAKyOJIEeH.

') OTCYTCTBHE UICTUHHOTO SJIpa.

2.Kakue crnocoObl pa3MHOKEHHUSI UMEIOT IPUOBI.

a) BEreTaTMBHOE Pa3MHOXKEHHUE;

0) Oecroioe pa3MHOXKEHHUE;
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B) IIOJIOBOE Pa3MHOKEHUE.

3.B kakoit (aze pasmMHOKEeHHS OaKTEPUATHHON MOIMYJISAIUN BCE KIETKU HAXOSTCS
B COOTBETCTBUU aKTUBHOTO JICJICHUSI.

a) cranuoHapHas ¢asa;

0) daza ormMupanus;

B) DKCIOHEHIMaIbHas (a3a;

r) jgorapudmuueckas dasa.

4.Kakne OakTepuu OKpAIIMBAIOTCA MO TpaMMy (HUOJIETOBBIM KpacHUTeleM
(reHLIMaHBHOJIETOM) U HE 00€CIBEUMBACTCS CHUPTOM WM AlIETOHOM.

a) rpaMMm — (OTpHIIaTEIbHBIE) OAKTEPHUH.

0) rpamMmM+ (TIOJIOKUTEIBHBIC) OAKTEPHUH.

5.UeMy paBHO YyBEJIIMUYECHHE MUKPOCKONA, €CIU MpU pabOoTe MNPUMEHSIOT OKYJISIP
15 x, oobexTuB 40 x.

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

6.UeM oTiM4aroTCs IPOXOKEBbIE KIIETKU OT OaKTepUaIbHbIX?

a) ¢gopmoii; 0) BEJIMUUHON; B) CTPOCHUEM.

7.B Kakux OTpaciAX NMUILEBOU MPOMBIIUIEHHOCTH HCIOJIB3YIOTCS IPOAKKH.

a) CIHUPTOBOM; 0) BUHO/EIbYECKON; B) MTUBOBAPEHHOM; T') XJI€OOTIEKAPHOM.

Pu3H0J10rUsi MUKPOOPTraHU3MOB.

Bri6epeTe oauH npaBuiIbHBIN OTBET U3 MPEIIOKECHHBIX:

1. Kak Ha3pIBaeTCs MUTATENbHBIE CPEJIbI JIJISl BBIPAIIMBAHUS MUKPOOPTAHU3MOB, B
COCTaB KOTOPBIX BXOJAT OIPEICIICHHBIE XUMUYECKUE COCAWHEHHUS, B TOYHO
OIPEJEIEHHBIX COOTHOIIECHUSX APYT K JAPYTY.

a) HaTypajbHbIC; 0) MOJYCEHTETHUUECKHUE; B) CHHTETUUYECKHUE.

2.Kakue MUKPOOMOJIOTUYECKHE TIPOILIECChl CHIDKAIOT KauyeCTBO  MHIIEBBIX
MPOYKTOB.

a) THUEHUE; 0) OpoKeHUE; B) AbIXaHUE; T') MJIECHEBEHUE.

3.YKCYCHOKHCIIbIE OAKTEPUH OTHOCSATCS:

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

4.K xakoMy BHUly OpOKEHHUSI OTHOCUTCSA CJEIYIOIIasi XUMUYECKasi peakLus:
3C6H1206=4 CH3CH2COOH+ 2CH3COOH+ 2C0O2+ 2H20.

a) cnupToBOMy; ©0)  MOJIOYHOKHUCIOMY; B)  IPOMHOHOBOKHUCIOMY; T)
MacCJISTHOKHCIIOMY.

5.Kakas  kucnmora oOpa3syeTcs TIpH  OKHCICHHHM  OTWJIOBOIO  CIHPTa
YKCYCHOKUCIIBIMU OaKTEPUSIMHU.

a) YKCycHasi; 0) TMMOHHAs;

6.Uto Ha3bIBaeTCs OpokeHueM?

a) OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIA MpOIECC 0e3 ydacTus KHUCIopoaa; 0)
riiyOOKOe€  pa3MHOXKEHHWE  OCJNKOBBIX  BEIIECTB  MHUKPOOpraHW3Mamu;  B)
OKHUCJIUTENIbHO- BOCCTAHOBUTENIbHBIN MPOLIECC C yYacTUEM KUCIopoaa?

7.Kakasg rpyrmma OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ()EPMEHTOB YYacTBYET B
HEMOJHOM OKHUCJIEHUU cyOcTpara?

a) JEruApOTeHAa3bl; 0) ITMTOXPOMOKCHIA3HL. 8
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8. MukpoopraHu3Mbl, yCBOSIIOIIUE YIiiepoa B Heopranudeckout popme (CO2), sto:
a) aBTOTpPO(dBI O) TETEPOTPOPHI.

Bausinue ¢pakTopoB BHellIHEH cpelbl HA pa3BUTHE MUKPOOPTraHN3MOB

TecT: ykaxkuTe, BEpHO, JIU BhICKa3bIBAaHUE.

1. Merabuo3 — ¢opMa COBMECTHOIO CYIIECTBOBAaHUS MHKPOOPTaHHU3MOB,
MPUHOCSIIUX APYT APYTY MOJIb3Y.

2. AHTOraHm3M — 23TO TIPOIIECC, BBI3BIBAIOIIMK  YTHETEHHWE  OJIHUX
MUKPOOPTaHU3MOB IIPOIYKTAMU KU3HEACATEILHOCTH APYTHUX.

3. HWHrubutopesl — 3TO BENIECTBA, YyTHETAIOUINE KHU3HEACATEITLHOCTD
MUKpOOpPraHu3MoB. K HHUM OTHOCSTCS: CONMHM TSDKEJBIX METAJJIOB, KHUCIIOTHI,
IIEJI0YH, CITUPTHI, XJIOP, dPHUPHI U IpyTHe BEIIECTBA.

4. IMcuxpodutbl — 3T0 M/0, HOPMAITLHO CYIIECTBYIOIINE U PAa3MHOKAIOITUECS TIPU
cpeHux Temieparypax ot 25 1o 30 c.

5. OnTumanpHas TeMmrepaTypa pa3BuTus TepModuiaon 55 — 65 c.

6. Crepuinzaniys OCYyIIECTBIISIETCA MO JEUCTBUEM BBICOKMX TemIiepatyp (BbIlIe
100 oc), mpu H3TOM MPOUCXOJUT TMOITHOE OCBOOOXKIECHHE HPOAYKTOB OT
MUKPOOPTaHU3MOB U UX CIIOP.

7. llpu TOHIKEHMM BIAXHOCTH B TMHTATEIBHON Cpele, MHUKpPOOPTaHU3MBbI
HAYMHAIOT UHTEHCUBHO Pa3MHOXKAThCSI.

8. [Ipu moBBIIEHUH KOHIICHTPALIUU COJIM B CyOCTpaTe, IUTOIIa3Ma KIETKH TepseT
BOAY, CKMMAETCS, M KJIETKAa MOXET MOTHMOHYTh. OTOT IMpPOIECC HA3BIBACTCS
M1a3MOJIH3.

9. VuprpaduoneroBeie Jydd 00JIAMalOT  CIIOCOOHOCTBIO  IMOJJCPKUBATH
KU3HEICATCIbHOCTh KIETKM MHUKpoopraHu3mMoB. OHH 00Ja7aloT  BBICOKOU
DHEPTHEH, 3apsHKAIOT €10 MHUKPOOPTaHWU3MBI, YTO TPUBOJUT K WHTECHCUBHOCTHU
Pa3MHOXKECHUS.

10. Tlom BO3mEWCTBHEM PAIMOAKTUBHOIO W3JIYyYECHUS B KJIETKE BO3HUKAIOT
HeoOpaTUMbIEe HApylIeHHs OOMEHa BEIIeCTB, pa3pylIaloTcs  (PEpPMEHTHI,
WU3MCHSIOTCS BHYTPUKIIETOUHBIE CTPYKTYPBI, YTO IPUBOJNUT K TUOCITH KIICTKH.

JInuHas rurueHa

1. TTopsimok NPOXOXKIACHUS MEAUIMHCKUX OCMOTPOB JIMIl, MOCTYMHAOIIMX Ha
paboTy B OpraHu3auy 00IEeCTBEHHOTO MUTAHUS?

2. YTO BXOJUT B TTOJHBIN KOMIUJIEKT CAHUTApPHOM 0K bl oBapa?

3. IlpaBuna JWUYHOM THTHEHBI, KOTOpBHIE JOJDKHBI COONIOAATh PAOOTHUKH
OOI1IECTBEHHOTO MUTAHUS?

4. TlpaBuiia MbIThS ¥ 1€3UH(DUIIMPOBAHUS PYK pabounx?

5. Tlouemy k pabore B IexaX HE JIOIMYCKAIOTCS JIMIla C THOMHUYKOBBIMHU
3a00JIeBaHUSIMUA KOKH, TIOPE3aMH, 0’KOTaMHU, CCaIMHaAMU?

IIaToreHHbIe MUKPOOPTraHU3MBI
1./laiiTe onpeaeneHre NOHATHIO «ITUIIEBBIC OTPABICHUSD.
2.IlepeurcnuTe CUMITOMBI TUIIEBBIX OTPABJICHUM:
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3.VKaxnuTe NpHYMHBI BO3HMKHOBEHMS IIHMINEBBIX OTPABIICHHH OaKTepHAIBHOTO
IIPOUCXOKICHHUS.

4.00ps5CHTE, B YeM OTJIMYHE MHUIIECBBIX TOKCHKO30B M  ITHIIEBBEIX
TOKCUKOMH(EKIUH. 5.1aliTe XapaKTePUCTUKY NaTOT€HHBIM CTPEITOKOKKAM.

6. [laliTe XapakTepUCTUKY NTaTOI€HHBIM CTa(DHIOKOKKaM.

7.Bo30yauTenu KAIIeuYHbIX HH(EKIIMOHHBIX 00JIe3HEH.

CaHUTApHO-TUIT'HeHNYEeCKHII KOHTPOJIb NUIIEBBIX MPOU3BOJACTB

1.HakakoM paccTOsTHUU OT >KHJIBIX JIOMOB PacIoJiaraioT IJIOIIAJIKH JJI1 MyCOPHBIX
0akoB?

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

2.Ha Kakyio BBICOTY CTE€HBI MPOM3BOJCTBEHHBIX IMOMEIICHUN OOJUIIOBBIBAIOTCS
TJTUTKOM?

a) 1 metp 0) 1,7 MmeTpoB B) 2,5 MeTpa

3.Kak yacTo npoBOUTCS TeHepalibHas YOOpKa B Ae3MH(EKIHS TOMEIICHUN?

a) He pexe 1 pasza B Mecs1l 0) He pexke 1 pa3a B roJ B) €KeJHEBHO

4. TpaHCOpPTUPOBKA TMHUIIEBBIX IPOJYKTOB OCYIIECTBISCTCS TPaHCIOPTOM, Ha
KOTOPBIN BBIIACTCS:

a) CTpaxoBOU MOJIUC 0) MEAUIIMHCKAs KHIDKKA B) CAHUTAPHBINA MACIIOPT
5.IIumeBbie TPOAYKTHI, TOCTYHAOIINE B OPTaHU3ALUN JTOJKHBI COITPOBOKAATHCS:
a) HaKJIaIHOM 0) MyTEBBIM JINCTOM B) KaYE€CTBEHHBIM yJIOCTOBEPEHUEM

6.B npoun3Bo/ICTBEHHBIX MOMEIIEHUAX 000PY0BaHUE Pa3MEIIAIOT:

a) C Y4eTOM IIOCJEIOBATEIbHOCTH MOWKH 0) C YYETOM MOCIEA0BATEIIbHOCTH
TEXHOJIOTUYECKOTO MPoIiecca B) C yU€TOM IMOBBIIIEHUS €TI0 TPOU3BOIUTEIIBHOCTH
7.KyXOHHYI0 TOCYly MOIOT BOJIOM C TEMIEPATYpPOM:

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

8.Ha npennpusitusix oOIIECTBEHHOTO MUTAHUS 3alPEIICHO HCIO0JIb30BaTh MOCYY,
W3TOTOBJICHHYIO U3:

a) HEpKaBeIoIIel cTanu 0) aTlOMUHUEBYIO B) YMaJTMPOBAHHYIO

9.11pu ae3uHpexunn NoCybl, UCIONb3YIOT:

a) 0,2 % pactBop xsopHoii uzBectu 0) 0,5 % pactBop xiopHoit uzsectu B) 0,05 %
PaCTBOp XJIOPHOU U3BECTHU

10.YucroTy 060py0BaHUsI ONIPEACIISIOT:

a) TIyTeM B3STHS CMBIBOB M TI0CEBA UX B Cpely Kecciepa 0) myTeM BU3YyalIbHOTO
OCMOTpa B) MyT€M MPUTOTOBJICHUS MHKPOCKOIMYECKOTO MperapaTa u mpocMoTpa
€ro MoJ MUKPOCKOTIOM

l1.IluTbeBast BOAAa, WUCHOJb3yeMass Ha MHUIIEBBIX MPEANPUATUIX JIOJKHA
COOTBETCTBOBATH TPEOOBAHUSIM:

a) roCTa «BOJIa MUThEBAsH» 0) TOCTa « BOAOCHAOXKEHUE MUIIEBBIX NPEINPUATUI B)
CaHUTAPHBIX MPABUI U HOPM

12.KoMriekc Mep MO YHUYTOKEHHUIO BO3OYAUTENEH 3apa3HbIX 3a00J€BaHUN BO
BHEIIIHEN CpeJe:

a) neparu3anus 0) 1e3MHCEKITUS B) Ne3UHMEKITHS
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CaHuTapHO-rTUrHeHHYecKHe TpeOoBaHUsl K ¢akTopaM BHeNIHell cpeabl H
0J1aroyCcTpoiicTBYy NpeanpusiTHIA.

1. CaHWTapHO-dMHIEMHOJIOTHYECKAE TPEOOBAHUS K PA3MEIICHHUIO MPEIITPUITHI
OOIIECTBEHHOTO MTUTAHUS.

2. CaHUTapHO-IMHIEMUOJIOTHYECKUE TPEOOBAHUS K TEPPUTOPHUHU OPTaHU3AIINH.

3. UTo mpeaycMOTpEHO Ha TEPPUTOPHUH JJIsi cOOpa Mycopa M MHIIEBBIX OTXOI0B?
Kak pacnonaraercs riomiaaka J1jisi MycopocOOpHHUKOB?

4. Kakue TpeOOBaHUS MPEABSABISAIOTCS K BOJOCHA0KECHUIO?

5. Kakue TpeGoBaHUS MPEIBSIBISIFOTCS K KaHATH3AIH?

CaHUTApHO-3NTHIEMHOJIOTHYECKHE TPeOOBAHUA K YCTPOMCTBY U COAEPKAHUIO
NOMeIleHUH NpeAnpusITHI

1. KakoBbl OCHOBHBIC CAaHHTAPHO-TUTHCHHYECKHE TpPeOOBaHUS K IUIAHHUPOBKE
MIOMEIICHUN MPEeANPHUATHI 0OIIIECTBEHHOT'O MUTAHMS?

2. Kakue caHuTapHO-TUTHCHHUYECKHE TpeOOBaHUs IPEABIBISIOT K MaTepuaam
JUTSL OTACTKHU MPOU3BOACTBEHHBIX ITOMEICHUIN ?

3. Ha kakyro BBICOTY CTE€HBI NPOU3BOACTBEHHBIX ITOMEIICHUN OTIEIIBIBAIOTCS
00JIUIIOBOYHOH IIJIUTKOM?

4. Kakue TpeOoBaHUs MPEIBIBIAIOTCS K I10JaM IMIPOU3BOJICTBEHHBIX MTOMEIICHUH ?
5. Kak gacto mpoBoAUTCS TeHepaibHas yOOpKa IMIPOU3BOJICTBEHHBIX MTOMEIICHUH ?
6. Kak yacTto mpoBOAMTCS TeKyIlass yOOpKa IMIPOU3BOJICTBEHHBIX MOMEIIICHUH?

7. Kakue TpeOoBaHUS TPEABSIBISIOTCA K MOIOIMMUM U JAE3UHOUIMPYIOIMINM
CpeacTBaM, MPUMEHSIEMBIM B TPOU3BOACTBEHHBIX TOMEIICHUAX ?

CaHHUTapHO-3NIMIEMHOJIOTHYECKHEe TpeOoBaHUA K TPAHCHOPTHPOBAHHUIO,
NpHeMKe H XPAHEHUIO MMIIEBbIX MPOAYKTOB

1. Kakue TpeOoBaHUS NPEIBSABISAIOTCA K TPAHCHOPTY ISl MEPEBO3KU MUIIEBBIX
MPOIYKTOB?

2. Kakumu JOKyMEHTaMH JOJDKHBI COINPOBOXKIATHCSA IMILEBBIE MPOAYKTHI IPU
nepeBo3ke?

3. Kakue canutapHbie TpeOOBaHUS MPEABABISIIOT K EPEBO3KE MoTy(padpuKkaToB u
rOTOBOU NMPOAYKIIUN?

4. KakoBbl OCHOBHBIE CAaHUTAPHO-TUTMEHUYECKHE YCJIOBHSI XPAHEHUS MUIIEBBIX
MIPOIYKTOB?

5. Tlouemy 3ampeniaercs NPUHUMAThL Ha CKJIaj MPEANPUATHN OOIIECTBEHHOTO
NUTaHUsA Tylu 0e3 Kiema?

JApoxixeBoe MpOM3BOACTBO

1. BuoxuMuyeckre OCHOBBI MPOLIECCA POCTA U PA3MHOKEHUS JIPOAKIKEN.

2. MHUKpOOpraHu3Mbl, UCIIOJIb3yEMbIE B IPOU3BOCTBE.

3. MukpoopraousMbl, TNPUYUHSIOIIAE BpeA MPOU3BOACTBY, W NYTH UX
IIPOHUKHOBECHUS.

4. MuUKpoOMOIIOTMYECKUI U CAHUTAPHBIA KOHTPOJIb IPOU3BOJICTBA.
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Mukpo610J10rusi XJ1e00NeKaPHOro NMPOU3BOACTBO

1. MukpoopraHu3Msl MIIEHUYHOTO TECTA.

2. MUKpOOpraHu3Mbl P>KaHOTO TECTA.

3. Bimmsiaue 1o6aBoK M yiIydImuTeNel Ha KU3HEICITeIbHOCTh MUKPOOPTaHN3MOB B
TECTe.

4. Tlpumenenre PepMEHTHBIX MPENapaToB AJIs YIyUILICHUs KayecTBa XJieoa.

5. MuKpoOpraHu3Mbl — BpeIUTENIH POU3BOACTBA.

6. [IyT NpOHUKHOBEHHUS BPEAHBIX MUKPOOPIaHU3MOB.

7. Tlopokm xneba, BO3HUKAIOIIME B  pe3yibTaTe KU3HEIEATEIbHOCTH
MHKPOOPTraHU3MOB.

8. MukpoOHOIOTHYECKUN U CAHUTAPHBIA KOHTPOJIb MTPOU3BOCTBRA.

9. KoHutposs cwipbsa. KoHTposb mnpormecca tectoBeneHus. KOHTpoJib TroTOBOM
MPOAYKITUH.

10. CanuTapHbIii KOHTPOJIb.

Mukpo0O10JI0rusi KOHAUTEPCKOr0 MPOU3BOJACTBO

1. Muxpodaopa OCHOBHBIX BUJIOB ChIPhS U BIUSIHUS €€ Ha KAYECTBO MPOTYKIIUH.
2. Mukpo6Hasi mopya roToBOM MPOAYKIIMH MPU XPaHESHUHU.

3. MuKpOoOHOIOTUYECKU U CaHUTAPHBIM KOHTPOJIb MPOU3BOICTBRA.

Mukpo0uo10rust MAKapOHHOI0 IPOU3BOJCTBO

1. Mukpo@diopa OCHOBHBIX BUOB ChIpbs U BIMSHHS €€ HAa KA4Y€CTBO MPOAYKIIHH.
2. MukpoOHasi mop4a roTOBOM MPOIYKIUH NPU XPaHEHUH.

3. MuUKpOOHOJOTUYECKU U CaHUTAPHBI KOHTPOJIb MPOU3BO/ICTBA.

[ITxana oneHku

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

OTBETOB)

90 — 100% 5 OtauyHo

80 — 89% 4 Xopo1io

70 —79% 3 YAOBJIETBOPUTEIBHO
meHnee 70% 2 HEYJIOBJIETBOPUTEIBHO

HEPEYEHDb JABOPATOPHBIX PABOT

Y cTpoiicTBO MUKPOBHM30PA M TEXHUKA MUKPOCKONIMPOBAHHUS.

MuKpoBU30p TPEACTABIAIOT COOOH HOBOE MOKOJIEHHE MHUKPOCKONOB C
ONTUKO-LIU(PPOBBIM  KaHAJIOM  HAOJIOJEHUs, perucrpauud U  o0pabOTKH
MUKpPOU300pakeHnii. MUKPOBU30pbl 00ECIIEUNBAIOT BU3YyaJlbHOE HAONIOJCHUE Ha
HKpaHe BCTPOEHHOTO MOHMTOpA LIBETHOI'O MPSIMOTO YBEJIMYEHHOTO HM300paKeHUs
OMOJIOTMYECKUX MATEPUAJIOB B MPOXOJIAILIEM CBETE; 3alIUCh U300paKeHUs] 00bEKTa
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Ha KapTy NaMATH; BO3MOXXHOCTb TOJAKJIIOYEHHsS IPHUHTEPA, BHEIIHETO
komnbioTepa, VGA MOHHTOpa WIM BHUACONPOEKTOpa Ui pabOThl B pPEKUME
peanbHOro BpemMeHu. OOumil BUJ MUKPOBHU30POB MPECTABIEH HA PUCYHKE.

Pucynox — OOmuii Bujg MUKpOBU3Opa: 1-mTaTuB; 2-BUACOHACAIKA; 3-
PEBOJILBEPHOE YCTPONCTBO; 4-00bEKTUBBI; S-TIPEAMETHBIN CTOJIMK; 6-KOHICHCOD;
7-0CBETUTEIBHOE YCTPOUCTBO; 8-MAHUITYJISITOP «MBIIIIbY.

MuUKpOBU30pBI CIEYET HUCIOJIb30BaTh B TOMEIICHUH, T/I€ OTCYTCTBYIOT
HMCTOYHUKU HMHTCHCHUBHOTO BHEIIHETO BO3JCHCTBUS — HMCTOYHUKUA BUOpAIMU U
AIIEKTPOMArHUTHOTO U3ITyYEHHUs, TJie HET U30BITOYHOTO KOJMYECTBA MbLIU, MApPOB
KHCIIOT, IMEJI0Yed U APYTUX XUMUYECKH aKTUBHBIX BEIIECTB U 3arpsI3HCHUM.

Hactpoiiky ocBemenuss U (OKYCHPOBKY MHUKpPOBU30pa HEOOXOAMMO
MPOM3BOJAUTHB  CIICAYIOMIEM TMOPSAIKE:MIOMECTHTh HCCIENyeMbld OOBEKT Ha
MPEAMETHBI CTOJIMK MHUKPOBHU30PA;TIOJHATh MPEAMETHBIA CTOJIMK JI0 yIopa C
MOMOILBIO PYKOATOK IpyOoi (DOKYCHPOBKH; YCTAHOBUTHh OOBEKTUB HAMMEHBIIETO
yBEIMYEHUSI B paboyee MOJOKEHUE;MOIHATh KOHJAEHCOP A0 yIopa C MOMOIIBIO
PYKOSITKH, YCTaHOBUTHPYKOATKYyarepTypHOU auadparMbl KOHJIEHCOpA B CPEIHEE
MOJIOKEHUE; HAXKATh KHOMKY BKJIIOYEHUS (BBIKIIOYCHUS) BUICOHACAKH;HAXKATh Ha
KOJIECUKO MBIIIK JUIsi aBTOMATHYECKOM YCTAaHOBKM 3aJaHHOTOYPOBHS SIPKOCTH
9KpaHa; CQPOKYyCHMpOBAaTh MHUKPOBHU30pP Ha peE3KOoe H300pakeHHe OO0BeKTa B
MOJIE3PEHUSI DKPaHa C MOMOIIBIO PYKOSITOK Tpy00it M TOUHOM (hOKYCHPOBKH;BBECTH
B TMOJie 3pEeHHsl HKpaHa HaubOoyiee NPO3PAYHBIM YyYaCTOK OOBEKTa;IIPUKPHITH
MOJIEBYIO JuadparMy BpallleHHEeM KoJiblla ¢ puduieHreM, T0O0UThCsHAnOOIee
pPE3KOr0 M300pakeHHsI KpaeB MPHUKPBITON TMOJEBON auadparMbl B TOJIE3pEHUS
JKpaHa TMepeMENIeHHeM KOHJEHCOpa TIO0 BBICOTE;I00UTHCA CHUMMETPHUYHOTO
MOJIOKEHUST M300pakKeHUs1 KpaeB MoJieBoianadparMbel B IOJE 3pEHUS dKpaHa C
TTOMOIIBIO TICHTPUPOBOYHBIX BUHTOBKOHCHCOPA; MPU HEOOXOIMMOCTH MOBBICUTH
pPaBHOMEPHOCTb  OCBEIICHMs, KakK TpaBWio,ipu paboTe ¢ 0OBEKTHBAMHU
yBenmueHneM 10 10, MOJ0KUTP MAaTOBOE CTEKJIO B ONpaBe HM3KOMIUIEKTA
MHUKPOBH30pPOB HAa MOAYJIh TIOJCBON auadparmMel; yCTaHOBUTh OOBEKTHB
TpeOyeMOoro yBeIWUYCHHs B pabodee IIOJIOKCHHE, IMPUITOM YYaCTOK OOBEKTa,
BBIOPAHHBIN 71T UCCIIEIOBAHUS, CIEAYET TPUBECTH B IIEHTPIIOJS 3PCHUS dKpaHa C
MOMOIIIBIO PYKOSITOK TOTMEPEYHOTO U TPOJOJILHOTONEPEMENICHHUS MPEAMETHOTO
cronuka.llepen 3aBeprieHueM pabOThl Ha MHKPOBH30PE 3aKpPOWTE BCE OKHA.
HaxxmMuTe KHOMKY BKJIFOUEHHS (BBIKIIOUCHUS) BUICOHACATKA MOTKIIOYUTE BUIKY
Ka0eJsi CEeTEBOTO afanTepa OT CETH.

Nzyuenue mopdojgoruu o0akrepuii. Oxkpacka no I'pammy.
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IIpucomosbme ukcuposannvlii OKpauleHHblll npenapam 6axmepuil.

[Ipenaparbl TOTOBAT Ha MNPEAMETHBIX CTEKJIaX M IOKPBIBAIOT CBEPXY
MOKPOBHBIM cTeksIoM.[IpeMeTHbIe U MOKPOBHBIE CTEKJIA JOKHBI OBITh YHCTHIMU
U TIIATENbHO O00ePKUpPEHHBIMU. J[7 TMPOBEPKH YHUCTOTHI CTEKJIa Ha €ro
MOBEPXHOCTh HAHOCAT Karito Bojbl. [Ipu 10OCTAaTOUHOM OO0E3KUPUBAHUU KaIlis
pacTekaeTrcsi paBHOMEPHO M HE cOoOHMpaercs B BBINYKIbIe My3blpbku. CTekIa,
ObIBILIME B YIOTPEOICHHUH, BBIIEPKUBAIOT 1-2 4 B XpoMoBoii cmecH (1 11 Boabl, S0 T
nuxpomata kKamusi, 100 T TEXHHYECKOHM CEpHOM KHUCIOTHI), TIOCJIE YEro
OTIOJIACKUBAIOT TEIJION BOJOM U ciupToM. B moBcegHEBHOM paboTe Al yaaieHus
JKMpa MNpPEIMETHBbIE CTEKJIa HATHUPAIOT KYCKOM MbUIA, MOCIE YErO BBITUPAIOT
YUCTOM XJIOMYaTOOYMa)KHOU cai(eTKol. XpaHAT YUCThIE MPEAMETHBIE CTEKJIa B
CYXOM COCTOSIHUU WM B O0aHKaxX ¢ IPHUTEPTHIMU MPOOKAMHU, 3aIOTHEHHBIMH 96%-
HBIM CIUPTOM. BriHMMAaTh crekna cineayeT nuHieroM. llepen ymoTtpeGnenuem
CTEKJIa NPOCYIIMBAIOT HA BO3AYXE M MPOTUPAIOT YUCTOM TKaHbIO. llokpoBHBEIE
CTEKJIa TAaKK€ JIOJDKHBI OBITh XOPOILIO BBIMBITHI, BBICYIIEHBI W XPaHUTHCS B
crenuaibHbIX KOpoOKax miH yamkax Ilerpu.

lIpueomogumuv okpawienHwvlll npenapam.

[lepen paboToil Ka)kAbIA CTYAEHT MOIY4aeT MO JIBE MPOOUPKU C YMCTHIMU
KyJIbTYpaMHU IPaMIIOJIOKUTEIbHBIX U TPAMOTPULIATEIbHBIX OaKTEPHIl.

[IpuroroBieHue npenapaTa BKIOYAET CIEAYIOIINE ITAIb:

1. IIpuroroBienue Ma3zka. B Kamio BOJbl, HAHECEHHYIO Ha 00€3’)KUPEHHOE
IPEeIMETHOE CTEKJIO, IOMELIAIOT JABE KYJIbTYPhl, COOII0AAsl CTEPUIIbHBIE YCIOBUSI.
UroObl HE HaApyLIUTh CTEPUIBHOCTh YHUCTBIX KYJIbTYP, MHKPOOHOJIOTHYECKYIO
NETII0 Tepesl 0TOOPOM KaXKJI0M KyJIbTYpbl U TOCJIE UCIOJIb30BAHUS MPOKATUBAIOT
B IUIAMEHH TOpenku. Ma3oK pa3MasbpIBalOT II0 CTEKIY TOJIBKO IOCJIE BHECEHUS B
KAaIUIK0 JIBYX HCCIIENYEMBIX KyJIbTyp. Ma30K BBICYIIMBAIOT Ha BO3AYXE U
(UKCUPYIOT B IJIAMEHU TOPENKHU.

2. Okpacka maszka. Oxkpacka mo ['pamy siBisieTcsi CIOXKHOM, Tak Kak B
npolecce padoThl HCHOIB3YETCS HECKOJBKO KpacuTesed. 31ech O4YeHb BayKHA
OYEpPETHOCTh OKpPAILIBAHUSA:

v’ Ha (UKCHpOBaHHBI Ma30K HAHOCAT TEHIMAHOBBIA (DHOJIETOBBIN
Kpacutesnb. Bpems okpacku 2 MUHYTHI.

v  Ilo wWCTeYeHHHM BpPEMEHH OKpAIlMBAaHUs KpacuTelb CIMBalOT. He
IpoMBbIBasi MpernapaTa, Ha HEro HaHocaT pactBop Jlrorons. Bpems oOpaboTku
PactBopom JIrorons 1-2 munyThl. [Tpu 3TOM Ma30K 4epHEET.

v PactBop Jlrorons cinusaror. IlpemapaT o00eCHBEYMBAIOT ITAHOJIOM B
teueHue 30 cekyHz.

v" TlpemapaTr ObICTPO TMPOMBIBAIOT BOAOW M OKPAlIMBAIOT (ByKCHHOM 1-2
MUHYTHI.

v OyKcHH ~ CIMBAIOT,  Mpemapar  MPOMBIBAIOT,  BBICYIIMBAIOT |
MHUKPOCKOIIUPYIOT C MAaCIIHOW UMMEPCHUEN.

Ecnm Ma30Kk mpaBWIBHO OKpamieH, TO B MOJIE 3pPEHHUS MHKPOCKOIIA
IPaMIIOJIOKUTEIbHBIE KJIETKU BBITJISIAAT CUHE-(UOIETOBBIMU, TPAMOTPHIIATEIbHBIE



18

— PO30BO-KpacHble. bakTepuu 3aprCOBBIBAIOT, 3aMKMCHIBAIOT Ha3BaHUS OaKTepHi,
npenapaT youparot, IOMEIIaoT B MOCYy C Je3UH(DULIUPYIOLIUM PaCTBOPOM.

HN3ydyenue Mop¢o10ruu MULIETHAIbHBIX TPU0OB

Munenuanbibie TpUObl — 3TO OOLIMpHAs TpyMMa HU3MIMX PACTUTENbHBIX
OpraHU3MOB, JHIICHHBIX XJopoduiuia. Teno MuienuanbHOro rpuda, rpubOHUIA
WIM MHUIEIUA, COCTOUT W3 MHOXECTBAa NEPeruieTalolmXcsa HUTed — rudos,
KOTOpBIE T'YCTOM CEThIO CIUIETAIOTCSl HA TOBEPXHOCTHU MUTATENBHOTO cyOcTaTa. OT
BETBUCTOIO  MHUIIEJIUS  OTXONAT  IUJIOJIOHOCSIIME  TU(DBI-CIOpAaHTUU U
KOHHMJIMEHOCIIbI, HA KOHI[aX KOTOPBIX HAXOJATCS IUI0JIOBBIE TETA.

Texnunka mpuroToBiieHus npemapatoB. [Ipu wcciemoBaHnyd rpubOB U3 UX
KYJIbTYyp Oepercs HeOOJbIION KyCOUeK MUIIEIUS C MOMOUIBIO IBYX UIJl. Munenui
Ha IPEAMETHOM CTEKJIE OCTOPOXKHO PACIICIUIAIOT MIJIAMH, CTPEMSCH KaK MOKHO
Jydilie pazbeIuHUTh TU(QBI. B KayecTBe KUIKOCTU UCIOIB3YIOT CMECh CIHUPTA U
TJIULEpUHA.

H3yueHne MopdoJI0run apoxKe

JpoxoKu ~ TPEACTaBISIOT  COOOM  OJHOKJIETOYHBIC  HEIOJBH)KHBIC
MUKPOOPTaHU3Mbl ¢ HalIuuueMm auddepeHIIMpPOBaHHOTO sJipa, C pa3MepaMu B
MorepeyHuke 3-5 MKM, 1o JjuHe 6-12 MxM. @opma KJIETOK JPOXOKEH varlle
OKpyTJIas, SIAIICBUIHAS (Saccharomyces), HWIMHAPUYECKas
(Schixosaccharomyces), ntumonoBuaHas (Sacchatomycodes).

B nuromnasmMe ApoXKEBOW KIETKM MOKHO YBHUJIETh PAa3IMUYHOTO poja
BKJIIOUEHHUSI — KalleJIbKU JKUpa, TJIMKOTeH, BamtoThH. [1o Mepe cTtapeHust KJIeTKU B
HEW TMOSIBISIIOTCS  BAaKyOJIM-TIOJIOCTH, HAMNOJHEHHBIE  KIETOYHBIM  COKOM.
PasMHOXalOTCS  APOXKIKKA TMPEUMYIIECTBEHHO TMYTEM TOYKOBAHUS, MHOTHE
CIOCOOHBI €111e U K CIOpO0Opa30BaHUIO.

[Topsinok  mpoBeneHuss pabotel. [IpurotoBuTh JABa-TpU  Mpemnapara
«pa3gaBiieHHAs KaIlJis» Pa3IuyHOTO BUJIa YUCTHIX KYJIBTYP APOXKKEH, 3apUCOBATh
Y OTHUCAaTh ATHU Npernaparbl. HallTu B HUX U 3apUCOBATh MOYKYIOIIUECS KIETKHU.

OmnpeneneHue NPOLEHTA MOYKYIIIMXCA M MEPTBLIX KJeTOK. Iloacyer kieToK
Apo:xxeil B kamepe ['opsieBa.

Ilpuecomosums cycneHzuio U3 NPecCcOBAHHBIX OpPodiCHCel U  CcOenams
pazeeoenue u3 Hee Uil HCUOKUX OPOAHCIHCELL.
[lopsimok mpoBenieHrs paboThl. 1T ApOXoKeW W3 LEHTpadbHOM dYacTu Opycka
BHeCTH B K00y ¢ 100 M cTepusbHOW BOJOMPOBOJHOW BOJBI U TIIATEIHLHO
pasmemars. M3 ucxomsoro passeneHus (10%) chenats psaa HOCIENOBATENBHBIX
passenennii (103-10%)cormacHo cxeme IPUrOTOBICHUS Pa3BEACHUS. 1 MII KHIKHX
JIPOXOKEeH BHECTH B MepHYH koia0y Ha 100 mu. CTepuibHOM BOJOMPOBOIHOM
BOJIOM 0BeCTH 10 METKH. I[lomyuurcs passenenne 102, Y3 HCXOAHOTO pa3BeacHUsS
JENAIOT P IOCIEeN0BaTeNbHbIX passenennii (103-10°).

Ilpoussecmu noocuem npoyenma noukyrowuxca Kiemox. llopsmox
ompeneneHus padotel. Onpenenure o0 BUI IPOXIKEBBIX KJIETOK W HaMUHE




19

MOJIBWKHBIX OaKTepU, KOTOPhIE OOBIYHO OTHOCSTCSI K THUJIOCTHBIM. [ HUJIOCTHEIE
OakTepuy aKTUBHO pasnaratoT Oenku. OHU SBISIOTCS AHTAarOHUCTAMH  T10
OTHOIICHUIO K MOJIOYHOKHCIIBIM OakTEepUsIM U JPOXOKAM CaxapOMUIIETaM.
HTeHCHBHOE pa3BUTHE THWIOCTHBIX OaKTepwii pPE3KO YXYAIIaeT KadyeCTBO
nonydabdpukara.

Pe3ynbrathl omnbiTa 3anumuTe B TeTpanb. [lpenapar 3apucyiire.

B sToM mpenapare mojcuMTaiTe KOJMYECTBO MOUYKYIOIUXCS KIETOK. Jlist
ATOTO MOJICYUTANTE 001Iee KOTMISCTBO KIETOK U KOJMYECTBO KIETOK C MIOYKaMH B
10 momsix 3peHHs MUKPOCKOMA W OIMPEISIUTE MPOIEHT MOYKYIOMUXCS KIIETOK.
JlaHHbBIE ONpeIeNieHNs 3aHECUTE B TAOJIMIly U CACIAlTe pacyer.

Tabnuna

1 2 3 4 5 6 7 8 9 10 | Bcero

OOmee
KOJINYECTBO
JIPOKKEBBIX
KJIETOK

KomuuecTBo
MOYKYIOITUXCS
KJIETOK

KOJINYE€CTBO MMOYKYHOIIHNXCA KJIETOK

YTMOUYKYIOMINXCS KIIETOK= *100
o6mee KOJIN4eCTBO APOM¥IMKEBBIX KJIETOK

[lo BHemHeMy BHAYy KJIETOK (MPO3pPavHOCTh, TOMOT€HHOCTH WJIH
3€pHUCTOCTh MPOTOIUIA3MbI, HAJIMYMUE BaKyoOJei), UX pa3Mepbl, KOJIMYECTBY M
XapaKkTepy MOYKOBAHUS CYJSAT O (PU3UOTOTHYECKOM COCTOSTHUU APOAOKEH.

[To BenmuyuMHE MPOIEHTA MOYKYIOMIMXCS KIETOK B MPECCOBAHHBIX (FKHUIKUX)
JPOIKAX CYASAT O PUBHOJOTHUECKON aKTUBHOCTU KYJIbTYPHI.

Onpeodenumsv npoyenm mepmevix kiemok. Lopsaok mpoBeneHus padoThL.
KauecTBOo Apoxxkell B 3HAYUTENBHOW CTETEHU 3aBUCUT OT COJEP)KaHHUS B HUX
MEPTBBIX KJIETOK.

Meron  omnpeneneHuss MEPTBBIX  KJIETOK OCHOBaH Ha  Pa3ju4uu
MIPOHUKHOBEHUS KpacUTENs Yepe3 000JIOUKHU KUBBIX U MEPTBBIX KIIETOK.

Jlns  ompeneneHuss MPOIEHTHOTO COJEPXKaHUSI MEPTBBIX KIETOK B
MPECCOBAHHBIX (KUJKHUX) APOKKAX HYNKHO KaIUIKO TIIATEIBHO NEpPEMEIIaHHON
CYCIICH3UU JAPOXOKEM HaHEeCTH Ha TPEIMETHOE CTEKIo, J00aBUTh K HeEH
MaJIEHBbKYIO KaIlJIl0 pacTBOPa METHJIEHOBOW CMHU U HAKPBITh IOKPOBHBIM CTEKJIOM.
Uepe3 1-2 MUHYTBI MHUKPOCKONHMPOBATH NpenapaT M MOACYUTATh YHUCIO
OKpalIE€HHBIX U HEOKpAIIECHHBIX KJIEeTOK B 10 momsix 3peHus. OkpallleHHbIe KJIETKU
SBJISFOTCSI MEPTBBIMH. Pe3yNibTaThl onpITa 3ammucath B TaOJMUIYy U CAENaTh pacuer.
IIpenapat 3apucoBars.

Tabmuna

1 2 3 4 5 6 7 8 9 10 Bcero

OO01iee
KOJIMYECTBO
JIPOKIKEBBIX
KJIETOK
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KonnuecTBO
MEPTBBIX
KJIETOK

KOJINYeCTBO MEPTBbLIX KJIE€TOK

*100

% MCPTBBIX KJIICTOK =
o611iee KOJUYECTBO APONCKEBBIX KJIETOK

JlaiiTe 3akmroueHue 1Mo padore.

IIpoussecmu noocuem OpodrciHcesvix Kiemok ¢ cuemnou kamepe I opsesa.

Cuer KJIETOK NPOU3BOAUTCS CIEAYIOUUM 00pa3oM: MOJCUMUTHIBAIOTCS BCE
KJIETKH, HaXOJAIIMECs BHYTpHU OOJIBIIOTO KBaJlpaTa MU Ha MOTPAaHUYHBIX JIMHUSAX,
ecii OOJbIIe MOJIOBUHBI KJIETKHM HAXOAUTCS B JJaHHOM KBajpaTe. B Tom ciydae,
KOTI'/Ia KJIETKHU TIEPECeKal0TCs MOTPaHUYHON JTMHUEHN MOMO0JIaM, CYUTAIOT TOJIBKO Ha
JIBYX CMEKHBIX CTOPOHAX KBajJipaTa, HalpuMep, Ha HUKHEH U JIEBOM.

KonuyecTBO MUKpPOOPraHM3MOB B OJHOM MULIHWJIMTPE OIpPEAeseTcs IO

bopmyie:
x = Z22241000,

B*
rac a— CYMMa KIJICTOK, ITIOJCUYHUTAHHAA B «B» MaJIbIX KBaI[paTaX CCTKH,

B — KOJIMYECTBO MAJIbIX KBAaJPATOB, B KOTOPHIX MPOBOJMIICS MOJICUET;

C — INPEIBApUTEIBHOE Pa3BEACHUE HUCCIIEYyEMON KUIKOCTH;

1/4000 — 06BeM MaJIoro KBajpara;

1000 — epecuer Ha 1 cm?.

Knetkn pexomenayercsa mnoacuuThiBath B 10 OonpmMx KBajgpaTax cC
ISATUKPATHOM MOBTOPHOCTHIO. CIMIIKOM TYCThIE€ CYCIIEH3UM CUYUTaTb TPYIHO,
MO3TOMY HX CJeayeT pa30aBisATh CTEPUIIbHON BOAOM. Jlydile moJb30BaThCA
TaKUMHU DPa3BEJICHUAMH, NMPU KOTOPBIX KOJIMYECTBO KJIETOK B OAHOM OOJBIIOM
KBaJpaTe He npeBbimact 16.

OnpenesieHue 00UIET0  KOJMYECTBA MHUKDPOOPraHU3MOB B _MYKe. AHAJIN3
MHKPO(]I0pbl_00pa3loB_ChIPbsl_IOCJ€e BbICEBA HA TBepjAble NMUTATEIbHbIE
cpeabl.

Onpeodenums o00wee Koauuecmeo MuKpoopeanuzmos 6 myke. llopsaaok
npoBeneHus pabotel. st onpeneneHus: 00IIero KOJINYecTBa MUKPOOPTaHU3MOB B
MYKe U3 CpeliHer nmpoObl MyKH B3sTh HaBecKy B 10 r u nepenectu B kosdy ¢ 90 mi
crepuwiibHOM BOJbI. ConepkuMoe KOJIObI OCTOPOKHO (HE CMayuBasi BaTHOM
npoOku) B30anThIBaTh B TeueHWe S5 MuHyT. [lpm 5TOM momydaercs CMBIB
MUKPOOPTaHU3MOB, SIBIISIONIMICS MEpPBBIM (MCXOJHBIM) pa3BEICHUEM, KOTOPOE
UCIIOJIB3YETCSl I TOCeBa B TMEpBYI0 dYamky Iletpy ©w  miusd  mOydeHUs
MOCIIEAYIOIIETO BTOPOTO Pa3BeICHUSI.

OnacHpIMH  BpEOUTENSIMUA  XJIEOOTIEKAPHOTO TMPOM3BOJCTBA  SIBIISIFOTCS:
criopooOpazytomue  Oaktepun  (BaccillusSubtilis),  koTopble  BBI3BIBAIOT
KapTodenbHylo (TAryuyto) OosiesHb xjeba. Ilpu Bbimeuke xjeda Temmeparypa
Makuma gocturaet 95-97° m mormGaroT TONBKO BETETATHBHBIE KJIETKM DTUX
OaKTepui, CIIOPHI OCTAIOTCS KUZHECTIOCOOHBIMH.
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MukpoOHOTOTUYECKMM  METOJOM MOXKHO  OINPEACNIUTHh CHOPhI  ATHUX
Oaktepuii: 10 r Myku u3 cpeaneil mpoObl cMmemarh ¢ 90 M CTEPUIBLHON BOJIbI
(pa3Benenune 1:10) m HarpeBath B BojsHOW OaHe B TeueHue 10 mun. [lpu
temneparype 90-95°C. Ilpurorosuts passenenne 10%. M3 moayueHHBIX pa3BeqeHUI
no 1 wmi BeiceITh TIIYOMHHBIM crnocobom B yamke Iletpu, — ucnonb3ys
MSCONIENTOHHBIN WM IPOXOKEBOM arap ¢ 2% caxapa, pH 7-7,2. IloceBbl moCTaBUTH
B TEPMOCTAT Ha 2-3 CyTOK IpH Temieparype 35-37°C, 3aTeM moacuuTaTh KOJIOHHU
criopooOpa3yronux 0akTepuii ¢ yueToM pa3BeICHUS.

ITpu conepkanuu B 1r 10 200 criop OakTepuit Myka CUMTaeTC HOPMaJIbHOM,
or 200 mo 1000 — comuurensHO#, cBblmie 1000 — cHIBHO OOCEMEHEHHOM H
ONACHOM 111 MPOU3BOJICTBA.

IIpogedume ananuz muxpoghnopsvl 00pa3yo8 MyKu nocie viceda ee Ha

meepovle numamenbHvlie cpeovl. 1lopanok npoBeneHus padboTel. M3 BeIpocmmx
KOJIOHMM MPUTOTOBUTH 2-4 mpernapaTa B )KMBOM BHJIE («pa3/laBiIEHHAs Karlisdy) U3
Kaxoi vamku. [IpocMoTpeTs mpenapaThl IO MUKPOCKOIIOM, CIeNIaTh 3apUCOBKHU
B T€TPAJIY U JaTh UX aHAJIHU3.
[ToacumTaTh BBIPOCIHIME KOJIOHUM M YMHOXKHUTh 3TO YUCJIO HAa COOTBETCTBYIOIIEE
pasBenenue. Hanpumep, B uaike, e ObUI MOCESH MaTepual W3 pa3BelCHUs
1:100, BoIpocio 12 xononuit. CnegoBarensHo, B 1 T Myku comepxurcs 12*100 =
1200 6akTepui.

MukKpoOuoJIOrn4ecKrii aHAJIN3 NHUBA, MOJABEPrIIerocsi MUKPOOHOJI0rHYeCKOM
nop4e; 0€3aJKOr0JbHbIX HAIMTKOB, ChIPbSl, C0JI0AA, 10J1Yy(adpuKaToB

IIpucomosumsv npenapamul u3 naeHKU, Mymu U 0caoka  nuee u nposecmu
UX MUKPOCKONUPOBAHU. €

Mukpodiopa nuBa. ['0ToBOe MUBO MOXET OBITh 3apa)KE€HO MOCTOPOHHUMU
MUKpOOpraHu3MaMu Tpu posiuBe. KOHTpoJIb TOTOBOW MNPOAYKIUU MPOBOAST
eXKeIHEBHO, poBepss ero croiikocts mpu 20°C. B 1 M nuMBa He IOMKHO OBITH
oosiee 100 MOCTOPOHHUX MHKPOOPraHW3MOB. B ocajgke muBa MOTYT HAXOIUTHCS
KYJbTYPHBIE JPOXOKHU W TMOCTOPOHHHUE MHUKPOOPTaHU3MBbI, BBI3BIBAIOIIUE €TI0
nopuy: TEAUOKOKKH, JUKHE APOAOKH, MOJOUYHOKUCIBIE OaKTEepUH U JpyrHe
MUKpOOpraHu3mbl. [lukue Apoxoku oOpasyroT Crophl B nuBe depe3 24-36 yacos,
MMBOBAPEHHBIE APOAKKU — uepe3 3-7 CyTOK.

[opsimok mpoBeneHus: pabotel. [IpuroToBuTh mpemapat B >KUBOM BHUJC
(«paz;maBiieHHas Karuish») W3 IUIEHKH, MYTH W ocaaka. Ha mpenMeTrHoe CTeKIo
HAHECTH KaIlUIIO BOJbI U CTEPUIILHOM NETIEH BHECTU U PACTEPETh YACTHILY ILICHKHU.
[Ipenapar 3aprcoBaTh U ONIUCATb.

Takke MpUTrOTOBUTH IpernapaTr U3 ocajka U MPOBECTH MUKPOCKOIIMPOBAHUE
Kaneiabku MyTHu.B TeTpaau 3aprucoBaTh Bce TpU Ipernapara.

CaHuTAapHO-0aKTEPHOJOTrHYECKHH aHAJH3 P00 BOALI 1 BO3/yXa

llposecmu ananuz muxpoghnropvr 6030yxa. 1lopsiok MPOBEICHUS PAOOTHI.
JIBe crepunbHble yamku lletpu moammcath, ykazaB rpynmy, Gamumidi A aary
moceBa. B3sATh JBe NPOOHMPKM PACTOIUIGHHOTO M CJIETKa OXJIaXISCHHOIO
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MSICOTIEITOHHOTO arapa, OJHOBPEMEHHO BBIHYTh U3 HHUX MNPOOKH, 00Xedb Kpas
POOUPOK B MJIAMEHU TOPEJIKH U BBUIUTH conaepxkumoe (15-20 M) Ha THO Yamiku,
ClIeTKa €€ MPUOTKPBIB. BBICTPO 3aKphITh YallKy, B3ATh €€ B IPaByK PYKY, H,
ClIeTKa TNOKa4yuBas, PaBHOMEPHO pPACHPENEIUTh CpPeay MO JOHY Yallkh. Yamky
IIOCTaBUTh HA CTOJI U MOJOXKJIATh O MOJHOIO YIUIOTHEHHUs cpenbl. [loacymunTs
yamky B Tepmocrare npu 45°C. BHyrpu TepMocrara 4amiKy ONPOKHHYTH
(arapoBas IUIACTUHKA JOJDKHA OBITH OOpallleHa BHU3) U BbLAEPKATh B TEPMOCTATE
5-8 MUHYT.

B nomenieHun, rae mpou3BOOUTCS ONPEAENIEHUE MHUKpPOQIIOpHI BO31yXa,
OTKpBITh 4YamKy Ha S5 MuHYT. OJHOBPEMEHHO IIPOBECTH OIPEIACIICHHUE
MUKpPOQIJIOpEI B Hapy:KHOM aTMocepHOM Bo3ayxe. YamKkd TOCTaBUTH B
Tepmocrar npu temueparype 37°C mis passutus OaxTepuanbHoi duiopbl. Yepes
24 yaca mepecTaBuTh YaIKM B TepMocTar npu temneparype 25°C u BblaepKaTh
eme 24 yaca a8 OpopacTaHusl IUIECHEBBIX TpuOoB. Ilpu momomm mymbl
MOJICUMTATh KOJIMYECTBO BBIPOCIIMX KOJOHUH M cliejaTh pacyeT B TETpaau
KOJIMYECTBA MHMKPOOPTaHM3MOB, Haxoismuxcs B 1 M° Bosayxa 1o ¢opmyie,
npeanoxeHHon B.JI.OMmensHckum.

KonnyecTBo MEUKpOOPraHu3MoB B 1 M® Bo3yxa

100%5
X =a*——*100,
S*T

I7Ie a — YUCJIO KOJIOHUM, BeIpociuX B yatike [letpu (cpegnee u3 1Byx);
S — mnomanas yamky [leTpu, B34TOM I aHaNU3a, CM2;

100 — nepecuer miomanu vamku Ha 100 cm?;

T — BpeMs, B TeUeHUE KOTOPOTO Yallika ObUTa OTKPHITA, MUH.;

100 — mepecuer Ha 1 M>.

IIposecmu ananusz 600vl Ha obujee codeparcanue MUKPOOP2aHu3mMos 8 1 mi.

[Mopsinok mpoBenenus padotel. byteiiky (kondy Ha 0,25, 0,5 wim 1 1)
TUIATENBHO BBIMBITh, 3aKPbITh BATHO-MAapJIeBOW MPOOKOU, HAKPHITH OyMa)KHBIM
KOJIAYKOM, 3aBs3aTh y TOPJIOBUHBI U CTEPWIN30BaTh B aBrokiase mpu 120°C B
teueHrne 30 muH. CTepuim3anuio MOXKHO MMPOBECTH CyXHUM IapoM B nieun [lacrepa
(00bruHBIA cymmabHbIH mKkad) npu 150°C B Teyenue aByx yacos wim npu 170°C B
TeyeHue ojHoro yaca. Jnsg mpoO XJIopupoBaHHOW BOJBI B OYTBUIKM TNEpen
crepunuzanuret BHectn 2 ma 1,5%-Horo pactBopa Ttuocyibdara Hatpus. B
NOCYAY, CTEpUIIM30BAHHYIO CYXHM IapoM, BHOCST Iepea O0TOOpoM HpoObl 2 M
trocynb(dara Harpus. Kpan wiam kpail ciyCKHOUW TpyOKH OO0XKedb 3aKECHHBIM
BATHBIM TAMIIOHOM, MPOMUTAHHBIM CIHUPTOM. OTKpPBITh KpaH U B TeueHue 10-15
MUHYT BOAY CIIyCTUTh, IIOCJIE YEro MPOU3BeCTU O0TOOP MpoOkl. ByThIIKY pa3Bs3arth,
BBIHYTh NpPOOKYy BMecTeé C OyMaKHbIM KOJIMAykoM M HabpaTh mpoOy
HEIOCPEICTBEHHO B IMOATOTOBJICHHYIO IIOCYHly, CTapasch HE 3aMOYUTh BaTHYIO
npoOKy. 3aKpbITh OYTHUIKY MpOOKOM HajJ OTHEM U 3aBs3aTh. Boja MOIIEKUT
aHaNIM3y He Mo3XKe 2-X 4acoB nocie otoopa. CrepunbHOM nuneTkoi HadpaTh 1 M
ucciaenyeMoil BoMbl, BBUIMTh B Yamiky [letpu u 3amuTh 15 mu1 MAcCONenTOHHOTO
arapa, KOTODPBI MNpEIBAPUTENBHO pACIUIABUTE M oxyamuth n0 45°C. Bpamas
YalllKy, TIIATEIBHO NEPEMENIATh BOAY C ITUTATEIILHOU CPEILOM.
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OmnpenesieHue 3arp3HEHHOCTH PYK MEPCOHAJIA HA 00IYI0 00ceMEeHEHHOCTD

Onpeoenums 0b6wee Koauyecmeo MUKpOOP2aHu3MO8 8 CMblge PYK.

[Topsinok mpoBenenusi padoTbl. CTEPUIBHBIM TAMIOHOM, CMOYEHHBIM B
CTEepUJIbHON Boje ((PU3HOJOTUYECKOM PACTBOPE) MPOTEPETh JAJOHH, THUIBHYIO
MOBEPXHOCTh PYK, MOJ HOTTSIMM M MEXAy MajgblaMud obeux pyk. TammoH
MOTPY’KAIOT B Ty K€ MPOOUPKY, B KOTOPOIl MPOU3BOIUIOCH CMaYUBaHUE, XOPOIIIO
B30ANTHIBAIOT, OTOMpalOT 1 MJI pacTBOpa CTEPUIHHOW TMHUIETKOW U TOTOBSAT
pasBenenue  (1:10, 1:100). [Jns  ompeneneHus  oOImero  KoJW4YeCTBa
MHUKpPOOPraHM3MOB B | MJI CMbIBa TMpPOBECTH IIOCEB pPA3BEACHUN Ha
MSICOTICTITOHHBIN arap. Yarmku moamucaTh ¢ yKa3aHUEM JaThl, TPYIIIbI, (haMUIUu
oOy4varomerocs. Yauiky ¢ moceBoM NoMeCTHTh B TepmocTat npu 37°C Ha 48 yacos.
OcTaTok cMmbIBa BMECTE€ C TaMIIOHOM BBICEATh B MPOOUPKUA C TOIJIABKAMH,
n00aBUTh B HUX 10 5 MuI cpeibl Keccnepa u BbIpaliuBaTh B T€ueHUE 24 4acoB Npu
temneparype 43°C.

3aTeM MoJICYUTATh KOJIMYECTBO BHIPOCIIMX KOJOHHUM U ONPEAEIUTh HAIUUne
KUIICYHOU MaIOYKU. YUCTOTY pyK OLIEHUBAIOT MO KOJIMYECTBY MUKPOOPTAaHU3MOB B
1 MJ1 cMBIBA IPU OTCYTCTBUM KUIIEYHOU Manouku(Tadnuia §).

Tabmauia 8

KomngecTBo MHUKPOOPIraHU3MOB B I M
CMEIBA C PYK

O1neHKa YUCTOTHI

1000 OTJIMYHO

1000-5000 XOPOIIIO
5000-10000 YAOBIECTBOPUTEIBHO
ceime 10000 IJI0XO

B TCTpaab 3aHCCTH PC3YyJIbTAThI OIIPCACICHUA U CACTIATh COOTBCTCTBYIOIIUC
BBIBOJBI.

NEPEYEHb TIPAKTUYECKHNX 3AHSITUI

O3HakoMJieHHE C 000pY/10BaHHEM
MHKPOOHOJOTHYECKOM J1a00paTOPHH.
[IpoOupku 1 KOJAOBI TPU MHUKPOOMOJIOTMUECKUX PaboTax HMCMIOIb3YIOT IS
XpaHEHUs KUAKUX U TJIOTHBIX MUTATEIBHBIX CPEd W ISl BhIpALIMBAHUS KYJIBTYP
MUKpOOpraHu3moB. JJis mpenoxpaHeHuss MNUTATENIbHBIX Cpell OT TNomnajaHus
MOCTOPOHHUX MHKPOOPTaHU3MOB M3 BO3AyXa MPOOUPKH U KOJOBI 3aKpPHIBAIOT
BaTHBIMH IIpoOKamu. [IpUroToBIeHNE BaTHBIX IIPOOOK IMOKA3aHO HAa PUCYHKE 1.

Y

Pucynok]1 - IIpurorosiienre BaTHBIX IPOOOK
Bbpoaunbhbie TpyOKku (puc.2) UCTONB3YIOT AJIS ONpPENeNieHUsT aKTUBHOCTU
MUKpPOOPTraHU3MOB 10 HUX Tra3oo0pa3oBaHuio. TpyOKy 3amojHSIOT KUIKON
KyJbTYpPOHl Tak, 4YTOObI B 3aMassHHOM KOHIIE HE OCTaBAJIOCh Iy3bIPHKOB BO3yXa.
[Tpu Opo’keHUM BBIIEISIOMIMNACS a3 BHITECHIET KUIKOCTh U3 3alasHHOTO KOHIA.

H INPUHALJICKHOCTAMMU
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O6nem BBIACIIMBHICTOCA Ira3a OIPCACIIAOT 110 I/IMGIOIHGI\/'ICH Ha 3aliaaHHOM KOHIC
mIKaJe.

Pucynok?2 - bpoaunsHbie TpyOKu

Yamku Ilerpu (puc.3) npuMEHSIOT A1 BbIpalllUBaHUSl KyJbTYpbl Ha
IJIOTHBIX MUTATENBHBIX Cpeaax.

Pucynox3 - Yamku Iletpu

Jlist mepeceBa MUKPOOPTaHM3MOB U3 OJIHOM CpeIbl B APYTYIO MOJIb3YIOTCS
MUKPOOUOJIOTUYECKOM TieTiel (puc. 4a), caenaHnHoN U3 BOJIb(PaMOBOM MPOBOJIOKU
U YKPEIUJIEHHON B CTEKJISIHHOM HJIM METAIUTMYECKOM JiepKaTese; urioi (puc.40) u
mraneneM (puc.4B), UCHONB3YEMBIM JJIsl pa3Ma3blBaHUS >KUIKOW KyJbTypbl Ha
MOBEPXHOCTH IJIOTHOW muTarenbHor cpenbl. [lumetku Ilactepa (puc.4r)
UCIIOJIB3YIOTCS JJIS TIEPECeBA KUJAKHUX KYJIbTYP MUKPOOPTaHU3MOB.

a 6 B I

Pucynok4 -MuxpoOnoioruaeckuii ”HCTPYMEHT

OO0s3aTeNbHBIM ~ yCIIOBUEM TPU  BCEX MHUKPOOMOJOTHYECKUX paboTax
SBJIIETCSI CTEPUIIBHOCTD MUTATENIBHBIX CPEX, IOCYIbl, UHBEHTAps, T.€. OTCYTCTBHE
B HHMX Kakux-1M0O MHKpPOOpPraHW3MOB. Wriasl W mNeTam  CTepHIM3YIOT
IPOKAJMBAHUEM Ha IJIAMEHH, @ UX PYUKU O0XKHUTaIOT.

[lycThie TpOOUpPKHU, KOJOBI M OpOAUIbHBIE TPYOKH, 3aKpBITble BaTHBIMH
npoOkamu; yamiku [leTpu, mmarenu M NUNETKH, 3aBEPHYThIE B UHAMBUIYAJIbHbBIE
OyMa)KHbI€ TMaKETHUKU, CTEPUIIU3YIOT CYXHUM >KapoM (FOpsuMM BO3IyXOM) B
cymmibHoM 1mkady wnum B meun Ilactepa, mnpencraBismome  coOoit
METaUIMYECKU mKad C TEerou3oasuued U 3JeKTpoHarpeBoM. Crepuin3aius
MPOAOJLKAETCA OAWH 4Yac npu temneparype 170°C wim nBa yaca mpu TeMIiepaTrype
150°C.

Crepunuzanys mapom MoJ JaBJICHUEM SIBISIETCA O4eHb 3(P(PEKTUBHOMN U MpH
OJTHOKPATHOM 00pabOTKe MPUBOJIUT K YHUUYTOXKEHHIO BETETATUBHBIX U CIIOPOBBIX
dbopm. DTOT crOCOO OCYIIECTBISETCS MIPU MOMOIIH aBTOKJIaBa.

Crepunuzanyss TEKydydM I[1apoOM HPUMEHSIOT B TOM Cllydae, €Cilu
CTepUIIM3yeMbIil 00BEKT (MOJIOKO, Cpeabl, COJAEpXKalMe caxap | JAp.) MpH
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temriepatype cBeimie 100°C  Moxxer yMmeHblUThCcs. B anmapare Koxa
CTEPWJIN3AIMNIO TPOBOIAT TeKyunM mapomB Teuenne 30-60 muHyT. OOBIUHO
CTEPWIM3YIOT Tpu pa3a no 30 MHUHYT C INEpepblBaMM B OJHM CYTKH MEKIY
CTEPUIIU3ALMSIMHU.

[Tacrepuzanmeil Ha3bIBa€TCSI YHUYTOXKEHUE OECCIOpOBBIX (GOopM TpH
HarpeBaHuM oObeKTa B TeueHue 15 munyT npu 60-70°C. DTy 06pabOTKy IPOBOISAT
JUIS YBEIIMYEHUSI CTOMKOCTH OTHEJBHBIX MPOAYKTOB: BHHA, MHMBA, MOJOKAa W Jp.
[Ipu nactepuzaiuu Noruda0T MHOTHE MMaTOT€HHbIE MUKPOOPTaHU3MBI.

JIns BBIpalIMBAaHUS KYJIbTYpP MHUKPOOPTaHU3MOB IPUMEHSIIOT TEPMOCTAT,
KOTOPBIM TIpeNCTaBlIAeT cOOOW MIKad, CHAOXKEHHBIN 3JIEKTpoOOOrpeBaTesieM U
TEPMOPETYJIUPYIOIIUM YCTPOUCTBOM.

TepMoperynupyrolee yCTpOMCTBO MO3BOISET NOAAECPKUBATh TEMIIEPATYPY
BHYTpPH T€pPMOCTaTa Ha HY’KHOM YPOBHE B TEUEHHE JIJIUTEIBHOIO CPOKA.

TexHMKA NIPUTOTOBJIEHUS NIPENapaTOB MUKPOOPraHU3MOB

[opsaok npoBeAaeHUs paboThl. ['0TOBUTH Ipenapar Hy>KHO Ha COBEPILIEHHO
YUCTBIX OOE3KUPEHHBIX NPEAMETHbIX CcTekiax. lIpenMerHeie crTekia OepyT
NUHIETOM WM NanbliaMy 3a pedpa U MPOHOCAT Yepe3 IaMsi FOpENKH, ClIerka
o0XHuras, Mmocjie 4ero KjiaayT OOOMOKEHHON MOBEPXHOCTHIO KBEPXY Ha MOCTHK.
bakTeproaornyeckoi meTied, NPOCTEPWIM30BAHHOM B IUIAMEHH TOPEIKUA U
OXJIQXKJICHHOM, HAHECTH KaIUII0 HCCIEAYyeMOW B3BECH MHUKPOOPIaHM3MOB Ha
IPEAMETHOE CTEKJIO M KPaeM IIOKPOBHOTO CTEKJIA MPUKOCHYThCs 1o yriom 30° k
KaIuIe UCCIIEeNyEMOT0 MaTepHUaIa.

BeicTphIM JBUKEHHMEM OT ce0sl paBHOMEPHO TOHKHM CIIOEM PACIPEIEIIHUTh
uccienyeMyo npoOy Mo BCEil MOBEPXHOCTH CTekJa. [IpUroToBIEHHBIM Ma30K
BBICYIIUTh IIpU KOMHATHOW TemIepaTrype. 3aTeéM BBICYIIEHHBIM Ma3o0K
(bukcupyeTcss I TOro, 4roObl: YMEPTBHUTHh KIETKM MUKPOOPTaHU3MOB, IJIOTHO
NPUKPENUTh HUX K CTEKIY, B pE3yJbTaT€ YEro OHHU HE CMBIBAIOTCA MpHU
NOCJIEAYIONIMX ONEepalusaX; YIYYIIUTh OKpAIIMBAHHE, T.K. MEPTBbIE KIETKHU
CTaHOBSITCS 00JI€€ MPOHMULIAEMBIMU JJI KpacUTENeH.

[Ipenapat Ma3koM BBepx 3-5 pa3 IPOHECTH Yepe3 HauboJsiee ropsuyro 4acTh
iaMeHu ropeniku. I[lpenMerHoe cTEKsI0 ¢ Ma3KOM HarpeBalOT He Oonee 2-3
CEKYH], [T0Ka HE BO3HUKHET OILYIICHUE JIETKOTO YKKEHUS, €CJIA IPHIIOKUTH €r0 K
KucTu pyku. bornee pnurTenbHas TepMuyeckas (QUKCAUS MOXKET HW3MEHUTh
CTPYKTYPY MHUKpPOOHBIX KJIeTOK M ux (opmy. Ha dukcupoBaHHbIii mpemnapar,
MOMEIIEHHBI HA MOCTHK, YCTAHOBIICHHBIN HAJl BAHHOYKOM, HaHEeCTH 3-5 Kamnenb (B
3aBUCUMOCTH OT BEJIMYMHBI Ma3ka) pacTBopa kpacutend. Yepe3 3-5 MHHYT
npenapar MpoMbIBaeTCsl BOJION U3 MPOMBIBAJIKH /10 TEX MOP, MOKa CTeKarolas BoJa
CTaHEeT MOYTH HeoKpameHHOH. IIpu ATOM CTEKNIO cienyeT nepxkaTh HaKIOHHO.
3aTeM OKpalleHHBbId Tpernapar BBICYLIIMBAIOT Ha BO3AyXe. B  mpaBHiIbHO
MPUTOTOBJICHHOM TMpenapaTe MUKPOOHBIE KJIETKU JOJDKHBI ObITh PacloJIOKEHbI B
OJIMH cjoi. PaccMoTpeHHbIe Tpenapathl MoJ, MUKPOCKOIIOM WM MHUKPOBHU30POM
HaJI0 3apHUCOBATbH.
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MeTo1bl OKPACKH MUKPOOPTaHU3MOB

Mertone! okpacku

[IpocTeie METOBI OKPACKH

CnoxHbIE METO/IBI OKPACKU

Meton okpacku 1o ['pamy;

Meton okpacka 1o [umo-Hunsceny;

Meton okpacku o Mopo3oBy;

Meton oxkpacku o Pomanosckomy-I um3se;

[opsiiok npuroToBiieHUs pabouero pactBopa. [Ipexe ueM npuroroBUTh paboune
pacTBOpbl KPacok, HYXKHO 3a0JJarOBPEMEHHO M3 CYXUX KpacOK MPUTOTOBUTH
HACBIIIEHHBIA CUPTOBOM pacTBOp. s 3TOro Kpacky 3anuBaioT 96%-HbIM
cnuptoM B cooTHomieHuu 1:10. Pexomenayercss Opate Ha 100 mu crimpra 7,0 T
METUJICHOBOW cwHH, 4,8 T TeHrnuaH-Buosiera, 8,1 T ocHOBHOro ¢ykcuHa. U3
HACBIIIEHHBIX CIIUPTOBBIX PACTBOPOB F'OTOBST BOJHBIE paboure pacTBOPHL: K 30 M
HACBIIIEHHOTO CHOUPTOBOIO PACTBOpAa METWICHOBOM MHUHU n00aBisitor 100 i
aucTuTupoBaHHOM BoAbl U 10 M 1%-HOrOo pacTBopa €AKoro Kaius (Wiu €IKOro
HaTpa). PacTBop Kpacku MOXET AOJTO COXPAHATHCS M 10 UCTEYEHUH HEKOTOPOTO
BPEMEHHU KPACHUT JIyYllle, YEM CBEKEITPUTOTOBICHHBIN.

IIpuroroBJjieHHE NUTATEIbHbBIX CPel.

CocTaB ¥ Ha3HAYCHWE NUTATENbHBIX cpe. [To cocTaBy nmUTaTENIbHBIE CPEIbI
MOAPA3JCIAIOTCS HAa  ©CTECTBEHHbIC (HATypajdbHBIE) M  HCKYCCTBECHHBIC
(cunTeTnueckue). HarypanbHbIE Cpelbpl COCTOAT M3 MPOAYKTOB JKUBOTHOTO M
PACTUTEIBLHOTO MPOUCXOKICHUSA, UMEIOT CIIOXKHBIA U HEMOCTOAHHBIM cocTaB. MXx
UCIIOJB3YIOT JJI1 BBIpAlllMBaHUS MUKPOOPraHU3MOB, HAKOILJIEHUS OUOMACCHI,
XpaHEHUs YUCTHIX KYJIbTYpP, HO OHU MAJONPUTOAHBI JJIs1 U3ydeHUS (HU3UOJOTUU
oOmeHa BemiecTB. Hanbosnee yacTo UCTIONB3YIOT CAEAYIONME HAaTypadbHbIE CPEIb:
MSICO-TIENTOHHBIN OYJILOH (arap), MUBHOE CYCJIO U CyClIO-arap, JpOXKEBYIO BOAY U

Ap.

CuHTeTHuecKre cpeibl CoAepkKaT B CBOEM COCTaBE ONpEIEICHHbIC
XUMHUYECKUE OPraHMYECKUE M HEOPraHWYECKHE COEAMHEHHUS B TOYHO YKa3aHHBIX
KOHIIEHTpalusaX (aMUHOKHMCIIOTBI, caxap, BUTAMHMHBI, MUHepajibHble conmn). [lo
HAa0OPY KOMIIOHEHTOB CHUHTETHYECKHE CPEllbl MOTYT OBITh CIOXHBIMU (Cpeabl s
BBIPALIMBAHUS  MOJIOYHOKHCIBIX OakTepui) U  TOpOCTBIMU  (cpeabl  Jjs
KyJIbTUBUPOBAHUS aBTOTPO(PHBIX MHUKpoopraHusmMoB). HWx wucnonb3yroT ais
uccienoBaHusi ooOMeHa BeiiecTB. [lo Ha3HaueHUIO pa3iIMyalOT yHHUBEpCAJIbHBIC,
ANIEKTUBHBIE U Au(depeHuanbHO-IuarnocTuueckie cpeapl. [lo KoHcucTeHUMn
NUTaTENbHbIE CPEAbl OBIBAIOT )KUIKUMHU, TUIOTHBIMH U CHIITYYUMH.

Ilpucomosnenue 3amopa.B KacTproJO0 HachllaTh OJHY YacTh COJIOJA,
HAJIUTh YEThIPE YacTU TEIUION BOJBI U NepeMeniath. TemnepaTrypa roToBoi cMecu
nomkHa 661tk 50°C. KacTprono co cMeChi0 OCTaBUTh Ha BOAAHYI0 6anio (50°C) n
JepKaTh Ipu 3Tou Temneparype 30 MUHYT.

3areM mnogorperb OaHIO Tak, 4YTOOBI TeMmIlepaTypa CMECH B KacTproJie
noxasuack 10 63-65°C u mepxarh Ipu 3TOM TeMIeparype A0 HCYE3HOBEHHS
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peakiuu Ha Kpaxmai (HonHas npo0Oa). [lomyueHHslil 3aTOp pa3inuTh B MPOOUPKHU U
KOJIOBI.

IIpucomosnenue cycna. Jlyisi MOAy4YeHUs Cyclia 3aTOp HPOLEIUTH 4Yepe3
IJIOTHYIO TKaHb. [loimydeHHBIN (GUIBTpAT HArpeTh 0 KUTCHUS W KHUISTHUTH S-
10MunyT. BpimaBmmii ocanok oTduiabTpoBath. Cycno pa3BecTH BOAOIPOBOIHON
Bogoi 1o 1uotHoctn 8-10% 1o caxapumerpy, pasiauTh B COCYIbl U
npoctepuin3oBaTh B anmnapate Koxa wiu B aBrokiase (npu 0,5 atm. B Teuenue 30
MHUHYT).

IIpucomosnenue cycno-acapa. K cycimy no6asuts 2% arapa, HarpeTh J0 €ro
pacruiaBiIeHUs], pa3iuTh B MPOOUPKHU U KOJIOBI U MMPOCTEPUITU30BATb.

BeipamuBanne MHKPOOPIraHW3MOB HA IUIOTHBIX M JKWIKHMX NHUTATEJbHBIX
cpeaax

B npon3BoACTBEHHON MUKPOOMOJIOITHYECKON 1abopaTOpuu NPOBOAST MOCEB
U TIEPECEB MUKPOOPTaHU3MOB JUIsl MPUTOTOBIIECHUS MPOU3BOACTBEHHBIX KYJIBTYP,
NOAJIEP)KAaHUSI B AKTUBHOM  COCTOSIHUM  YHUCTBIX  KYJBTYp,  BBIIEICHUS
MUKpPOOPTraHU3MOB M3 TNPOU3BOJCTBEHHBIX M MPUPOJHBIX CYOCTpPAaTOB U T.II.
[loceBoM wWIM HHOKYJISIMUMEH HaA3bIBA€TCd BHECEHME YacTU HCCIEAYEMOIO
MaTepyaja B CTEPUJIBHYIO IHMTATEIBHYIO CpEly, IEPECEBOM — IEPEHOC YacTh
BBIPAIICHHOM Ha IHTATEIBHOM Cpene KyJbTypbl MUKPOOPTaHHM3Ma Ha JIPYIylo,
CBEXYIO CTEPHIIBHYIO CpPENLY.

ITopsioK moceBa U nepeceBa MUKPOOPTaHU3MOB B JKHJIKYIO CPEIY:

1. B neByro pyky OepyT ABe NpOOHMpPKH — OJIHY CO CTEPUJIIBLHOH CpeNoH,
IPYTyl0 — C KyJbTypOW M JepKaT B HAKJIOHHOM IIOJIOKEHUHU. B mpaBou pyke
OONBIIMM M YKa3aTeJIbHBIM MAJBLEM JEpKAT OaKkTepUalbHYIO0 METII0 H
CTEPUJIM3YIOT B IJIAMEHH TOPEIIKH.

2. BpiHMMaIOT BaTHblE NPOOKH U3 00€UX MPOOHUPOK, MPUKUMAIOT UX K
JaJ0OHA MU3HMHIIEM W O€3bIMSHHBIM TajbllaMU MPABOM PYKH M OOXKHUralT Kpas
npobupok. Cnegat 3a TeMm, 4YTOObl MNPOOMPKM HE KacaluCh MOCTOPOHHHUX
PEIMETOB.

3. Iletmro BBOAST B MpOOUPKY C mepeceBaemMoii KyabTypoir. OCTOPOKHO, HE
KacasCh CTEHOK, OTOMPAIOT KaILIIO JKUIKOM KyJIbTyphl. Ecii mpou3BoasT nepeces
C KOCOI0 CJIOS arapa, TO JUIsl OXJIaXICHHUsI IIETJIM BHAYaJe CIEAyeT IPUKOCHYThCS K
MOBEPXHOCTH arapa, rje He ObLJIO KYyJIbTYpbl, IMOCJEe 4dero OepyT HambOombIlee
KOJIMYECTBO MACCHI CO CKOLLIEHHOW INIOTHOM CPEBI.

4. BBoasT meTN0O ¢ MaTepuaJioM B MPOOUPKY CO CTEPHIBHOM KUIKON
Cpeloi, crapasch He 3a/JeBaTh CTEHOK NpoOupku. IIpu moceBe Ha CKOLIEHHBIE
MUTATENbHBIE CPENbl METII0 C KIETKAaMU MUKPOOPTaHMW3MOB OMYCKAIOT MOYTH JI0
JTHA, TJ€ CKAIIMBAETCsl HEOOIBIIOE KOJIUYECTBO KOHEHCAMOHHOM BOJbI. Clierka
KacasiCh MeTJe MOBEPXHOCTH IJIOTHOM CPeJibl, HO, HE PA3PLIXJISIS €€, IPOBOJAT OT
JTHA BBEPX IITPHUX.

5. Iletnto BbIHUMAIOT, OOKWTalOT Kpas MPOOUMPKHA UM BHYTPEHHHE KOHIIBI
pOOHUPOK, MOCIE YEro NPOOUPKHU 3aKPHIBAIOT.

6. IleT:r0 BHOBB POKAJUBAIOT B INIAMEHH FOPEJIKH.
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7. Ha mpobupke nemar0T HaaNUCh: Ha3BaHUE KYJIbTYpbl M JaTy IOCEBA.
3acesHHblE TNPOOMPKU TOMEMIAIOT B TEPMOCTaT JUIsl BBIPAIMBAaHUS TMpU
NOCTOSHHOM TemriepaType. IloceBbl M mepeceBbl MHKPOOPTaHM3MOB JIyYIlle
IPOBOJUTH B OOKCE.

I1oceBbl Ha IJIOTHBIE CPEMBL:

IToceBbl neTiIel Ha CKOLIEHHOMAarape npoBOJIAT:

— 3Ur3aroo0pas3HbIM HITPUXOM, CBOOOAHO CKOJIB3s METIEH MO MOBEPXHOCTU
IUIOTHOW CpeJibl OT OJHOIO Kpasi IPOOUPKHU K IPYrOMY;

— NOpsIMOM YEpTOM, MNPOBOAS IETIEH NPSIMYyI0 JMHUIO CHHU3Y BBEpPX
NocepeIMHE MOBEPXHOCTU MUTATEIILHON CPEJIbI;

— CIUIOIIHBIM IIOCEBOM, pacTHpas MaTepuall OCTOPOKHBIMU KPYTOBBIMU
JBHKEHUSMH T10 BCEU ITOBEPXHOCTHU CPEBI.

[loces B wuamku Iletpu mnpoBomsaT craenyromuM oOpa3oM: IUIOTHYIO
NUTATEJIbHYIO Cpey B IPOOMPKAxX M Koi0ax pacIUIaBiIsIOT Ha KUISAIIEH B BOASHON
bane, oxnaxaaoT 10 48-50°C u, coOmomas mpaBuIa CTEPUILHOCTH, PA3IUBAIOT
POBHBIM CJIO€M TOJIMHOW 3-5 MM B crepwibHble damku. [loceB paemaror
CTEKJISIHHBIM  ImareneM J[purambckoro, moceB B MNPOOHPKY C  TBEpIOM
MATATEIBLHOU CPENON MPOU3BOIAT YKOJIOM .

OnpenesieHHe YNCTOTHI BbLIEJEHHOI KYJIbTYPbI

Onumure KOJOHUU MHUKPOOPTAaHU3MOB TI0 M3YYEHHBIM Ipu3HaKaMm (popma,
npoduiib, IBET, Kpal, CTPYKTypa).

KoioHuM MUKpOOpraHu3MOB

Ne | dopma npoduiib I[BET Kpai CTPYKTypa

OgaajeHue Ka4eCTBEHHbIMH U KOJIHY€eCTBEHHbIMH MeTo1aMHu
MHMKPOOHOJIOTMYECKOr0 AHAIN3A MUIIEBbIX NPOXYKTOB

3ananue 1. OnpeneneHue KoaudecTBa Me30(PMIbHBIX a3pOOHBIX U (PAKyJIbTaTUBHO
aHa’poOHBIX MUKpooprannzMoB (KMADAEM)

3amanne 2. Omnpepgenenue Oaktepuid rpynmbl kumieuHbix nanodek (BI'KIT) B
MUIIEBBIX MPOTYKTaX
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OnpenejeHue MUKPOOMOJOTHYECKHX NMOKa3zaTeJed 0e30MACHOCTH NMUIIEBLIX

IIPOAYKTOB

3ananue 1. MuUkpoOHOIOTHYECKHEe KPUTEPHH 0€30MaCHOCTH MUILEBBIX MPOIYKTOB
3aganue 2. 'ocynapCcTBEHHBIH KOHTPOJIb 332 COONIOJICHHEM CAaHUTAPHBIX HOPM U

paBuiI

3az[aHHe 3. I'urueHnyeckas OKCIICPTHU3a IMHMIICBBIX IIPOAYKTOB

[Tpunoxenue 1

Koan¢pukarop (mpuMepHbIii NepeyeHb) OLEHOYHBIX CPEACTB /IS OLleHKH 3HAHMIA,
YMeHHIi U YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n Tun oyenounozo Kpamxaa xapakmepucmuxa oyenounoeo Ilpeocmasnenue
Koo cpedcmea cpedcmea OYEHOYHO20 cpedcmad 8
OYEHOUH020 gonoe
cpedcmsda
1. Henosast w/unu | CoBMecTHast — JesTeNbHOCTh  Tpynnsl | Tema  (mpobiiema),
poinieBas urpa | OOy4aromMXCs M TPerojaBareis MOJ | KOHIIENLHUS, POIH U
YIpaBJICHUEM IPENOJIaBATENs C LEIbIO | 0KUJAEMBbIN
pelieHus yUeOHBIX U | pe3yabTaT
podeccuoHaIbHO-OPUEHTUPOBAHHBIX
3aJa4 MyTeM UTPOBOI0 MOJICITHUPOBAHUS
peabHOM  TPOOJEMHOM  CUTYallHH.
[To3Bonser OLICHUBATh yMEHHE
AHAIN3UPOBATh W peEIlaTh TUIUYHbBIE
podecCuOHANIbHBIC 3a/1a4H
2. Keiic-3amaua YueOnslii MaTtepual nojaercs | 3aaHus TUTSt
CTyJEHTaM B BHJE MpobieM (KEeHCOB), B | pellieHus Kelc -
KOTOpBIX OOydYaromMMcs IpejuiaraeTcs | 3a1auu
OCMBICIIUTh pealbHyI0
po(eCCHOHANIBHYIO  CUTyallMIO  JUIsS
peleHuss JaHHOH mpoOsieMbl. 3HaHUS
npuodperaroTces B pe3ynbraTe
aKTUBHOM UM  TBOpUYECKOW paloOThI:
CaMOCTOSITENIbHOTO OCYILIECTBIICHUS
nenenojaraius, coopa HeoOXOAMMOM
uHpopMalnuM, ee aHalm3a C pa3HbIX
TOYEK 3PEHUS, BBIIBM)KEHUS THUIIOTE3BI,
BBIBOJIOB, 3aKJIFOUEHUS, CAMOKOHTPOJIS
mpouecca IOJNydyeHUs 3HaHUM M €ro
pe3yJIbTaTOB.
3. KomnnokBuym CpenctBo KOHTPOJIS ycBoeHus | Borpocel no Temam
yuyeOHOro MarepHuaja TeMbl, pasjena |/ pasaenam
WIH pazzenos JUCLUIUIMHBL, | TUCHUIUINHBI TN
OpraHM30BaHHOE KakK y4eOHOe 3aHsATHE | MPo(ecCHOHAIBHOTO
B BUJE coOeceloBaHUS MPENoaaBaTess | MOAYIS
¢ 00y4aroIMMHucs.
4. Konrtponsnas | Cpenctso MIPOBEPKHU ymenuii | Kommiekr
pabora IIPUMEHATH IIOJIyYE€HHBIE 3HAHMUS IS | KOHTPOJIbHBIX
pelieHuss 3ajad ONpeAeNIieHHOro THWIIA | 3a/laHui 1o
110 TEME WIN Pa3aeny BapHaHTaM
5. Kpyrasiii cron, | OneHounsie  cpeactsa, mno3possionme | [lepeyens
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JTUCKYCCHS,

TUCITYT,
nedaThl

BKJIIOYMTh OOYYaIOUIMXCS B IPOLECC
OOCY)XJIeHHSI ~ CIIOPHOTO  BOIpPOCA,
HpO6JI€MBI U OLCHHUTbL HX YMCHUC
apryMEHTHPOBAaTh COOCTBEHHYIO TOUYKY
3peHHSI

AUCKYCCHUOHHBIX TCM
TSt MPOBEICHUS
KPYTJIOTO croua,
JCKYCCHUH,
JIUCIyTa, 1e0aToB

[Toprdonno

[leneBas mombopka pabOT CTyHEHTA,
pacKkpbIBalOmasi €ro WHIUBUIyaTbHBIC
o0pa3oBaTelibHbIC JOCTHKCHHS B OJHOM
WA HECKOJIbKUX YYeOHBIX TUCIUILIVH,
B IPOeCCHOHATBHOM MOJYJIC.

Crpykrypa
nopTQoaro

IIpoexr

KoHeuHBI NpPOAYKT, MOJIyd4aeMbId B
pesyJbraTe IJIAHUPOBAHMS u
BBIIIOJTHEHUSI KOMILJIEKCAa Y4EeOHBIX U
HCCJIEI0BATEIBCKUX 3alaHuM.
ITo3Bossier OLICHUTh YMEHUSA
o0yyaroImuxcs CaMOCTOSATEIBHO
KOHCTPYMpOBaTb CBOM  3HAHUS B
IIPOLIECCE  PEIIEHUs  IPAKTHUYECKUX
3a71ad ¥ 1po0iIeM, OPUEHTUPOBATHCS B
UH(POPMALIMOHHOM  IPOCTPAHCTBE U
YpOBEHb c(OpMHPOBAHHOCTH
AHAINTUYECKUX,  HCCIIENOBATEIbCKUX
HABbIKOB, HABBIKOB IPAKTUYECKOIO U
TBOPUECKOTO  MBIIUIEHUS.  Moxer
BBIIIOJHATBCS B MHAMBHUAYaJIbHOM
HOPSIIKE WIM IPyNnoi o0y4yaroImuxcsl.

Tema rpynmoBbIx
u/unu
MHUBUAYaAJIbHBIX
IIPOEKTOB

PaGouas
TeTpab

JAMaakTHYeCKU KOMILIEKC,
npeIHa3HAYCHHBIN s
CaMOCTOSITENIbHOIN paOOThI
00y4aromierocs: ¥ Mo3BOJISIONIUN
OILICHUBATh YPOBEHb YCBOEHUS UM
y4yeOHOro MaTepuaa

Oo6pasern paboueit
TeTpagn

PasnoypoBHeB
ble yueOHbIe
3a7auu 1
3aJJaHMs

PaznnuaroT 3agaun U 3a0aHus:

a) penpoOAYKTUBHOTO YPOBHS,
MO3BOJISIONINE OIEHUBATH U
JTUArHOCTHPOBATh 3HAHHE
(dakTudeckoro matepuaina (6a3oBbie
MOHSITHSI, AITOPUTMBI, (DaKThI) U
YMEHHE MPaBUIBHO UCIIOIH30BATh
CreIMallbHbIe TEPMHUHBI U TIOHSATHS,
y3HaBaHUE OOBEKTOB U3yUECHUS B
paMKax OIpeJen€HHOro pasziesa
JUCITUTLIIAHBI,

0) PEKOHCTPYKTUBHOT'O YPOBHS,
MO3BOJISFOIINE OIICHUBAThH U
JTUArHOCTHPOBATH YMEHUS
CHUHTE3UPOBATh, aHAIM3UPOBATH,
0000maTh (paKTUUECKHI 1
TEOPETUYECKHUIl MaTepHral ¢
bopMyIUpPOBaHNEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIICHUEM MPUIHMHHO-
CIIEICTBEHHEBIX CBS3EHL;

Kommiext
Pa3sHOYPOBHEBBIX
3a7a4 U 3aJaHni
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B) TBOPYECKOT'O YPOBHS, TIO3BOJISIOIINE
OLICHUBATH U INATHOCTHPOBATH YMEHHUS,
UHTETPUPOBATH 3HAHUS PA3IUYHBIX
o0JacTel, apryMeHTHPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS

10. PacuetHo- CpencTtBo MIPOBEPKHU ymenuil | KoMiuiekT 3amanuii
rpaduueckas | IPUMEHSATH T[IOJIyYE€HHBIC 3HAHUS 1O | [UIA  BBIIOJHEHUS
pabota 3apaHee ONpEIENCHHONM MEeTOJUKe JUIsl | pacueTHO-

pemieHHs 3afad  WIM  3aJaHuid 10 | TpaduuecKon
MOJTYJIF0 WJIU IUCLIUILIIMHE B IEJIOM. palboThI
11. Pedepar [TponykT camoctositensHOl  pabotsl | Temsl pedeparon
CTYJICHTa, TPEICTaBIAIONIMN  COOOM
KpaTkoe MW3JI0)KEHHE B IMHCHbMEHHOM
BUJIE HOJIy4EHHBIX pe3yiabTaToB
TEOPETUYECKOIO aHaiu3a
ONpPENIeICHHOW  TeMbl, I/I€  aBTOP
packKpbIBaeT CyTh UCCIIETyeMOI
npoOiaeMbl,  MPUBOAUT  Pa3JInUHbIE
TOYKH 3pEHHsI, a TaKXKe COOCTBEHHBIE
B3IJIS/Ibl HA HeEe.

12. Jokian, [Iponykr camocrosiTenbHOM  paboThl | Tembl JTOKJIaJI0B,

cooOrnieHne CTYAEHTa, MpPEACTaBIAIOLMI  co0o0il | cooOIeHmit
nyOJIMnYHOe BBICTYIUJICHUE 1o
IPECTaBICHUIO HOJY4EHHBIX
pE3yJIbTaTOB PELIEHUs] OIpEAeICHHON
TEMBI.

13. CpencTBo KOHTpOJIS, OpraHu30BaHHOe | Borpocs! o Temam
CobecenoBann | Kak crienmaipHas Oecena / paznenam
e npernoaBaTess ¢ 00yJaroumMes Ha JUCLIUTUTMHBI

TEMBI, CBSI3aHHBIE C U3y4aeMOM
JUCLUIUTMHOM, M pacCCUMTaHHOE Ha
BBIICHEHHE 00HEMA 3HAHUIA
00Y4aIoIIEerocs Mo OnpeeIEHHOMY
paszeny, TeMe, npodJyiemMe U T. II.

14. TBopueckoe | HacTHUHO perinaMmeHTUPOBAHHOE TeMsbl rpynmoBsIx

3aJjaHKe 3aJlaHNe, UMEIolee HeCTaHJapTHOe u/unu

peleHne 1 Mo3BoJIsIonee WH/INBUYaTbHBIX
JIMarHOCTUPOBATh YMEHUS, TBOPYECKUX
WHTETPUPOBATH 3HAHUS PA3ITHIHBIX 3aJJaHAN
o0nacreil, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3peHus. Moxer
BBINOJIHATHCS B UHAMBHIyaTbHOM
MOPSIIKE WM TPYIIION 00yJaronuxcst

15. Tecr CpencTBo KOHTpOJIs, HanpaBieHHoe Ha | DoHN TECTOBBIX
MIPOBEPKY YPOBHS OCBOCHUS 3aJaHAN

KOHTPOJIUPYEMOT'0 TEOPETUUECKOTO U
MIPaKTUYECKOT0 MaTepuasa Imo
JUJAKTUYECKUM €IMHUIIAM
JTUCIUATITUHBI WA PO ECCHOHATBHOTO
moxayns. Cucrema
CTaHJAPTU3UPOBAHHBIX 3aJIaHUM,
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MO3BOJIAIONIAs aBTOMATH3HPOBATh
HpoLEAYpY U3MEPEHUS YPOBHS 3HAHUH
U YMEHHMHA 00y4aromuxcs

16. Occe CpencrBo, MO3BOJIAIONIEE  OIEHUTH | l'emMaTHKa 3cce
yMeHue OoOydaromerocs MHUChMEHHO
u3Jarathb CyTh MOCTaBJICHHOU
poOJIeMBl, CaMOCTOSITEIIbHO
MIPOBOAMTD aHAIH3 3TON MPOOIEMBI.

17. [IpakTudeckue | DTO 3amaHusi, C MOMOIIBIO KOTOPHIX Y | Bumel: HaOmoneHue,
paboThI yUanmxcs dbopmupyrorcs U | U3MEpPEHUe,  OIBIT,
(mpakTUYECKOE | Pa3BUBAIOTCS MPAaBWIBHBIC | KOHCTPYHPOBAHHUE H
3aJlaHue) MPAKTUYECKHUE JCHCTBUS. Ip. 3aJaHus s

MPAKTUIECKUX
pabor

18. JlaboparopHble | DTO TpOBEACHHE YyYallUMUCA 10 | 3aJlaHus JUTSt
paboThI 3a[JaHUI0 TPENoJIaBaTeNsl OIBITOB C | J1a0OpaTOPHBIX

HCIIOJIb30BaHUEM npubopoB, | padot
MPUMEHEHUEM MHCTPYMEHTOB U APYTUX
TEXHUUYECKUX MPUCTIOCOOIECHUM.

19. Tpenaxep Texnndeckoe cpescTBO, KOTOPOE Komriekr 3ananuii
MOJKET OBITh UCTIOJIB30BAHO IS JUTst paboThI Ha
KOHTPOJIS IPHOOPETEHHBIX CTYIEHTOM | TpeHaKEpe
npoeccHoHaNbHBIX HABBIKOB U
YMEHHH 110 YIIPABJICHNUIO KOHKPETHBIM
MaTepuaIbHbIM 00BEKTOM

20. OTuetsl no | CpencTtBo  KOHTpOJs, mo3Bossitomiast | Buner  pabor  wu

MIpaKTUKaM oOydaromeMycsi  POJEMOHCTPUPOBATH | 3a/laHus Ha
0000IIeHHbIC  3HAHUSA, YMEHUS U | yU4eOHYIO "
MPAKTUYECKHUIA OIBIT, MPUOOPETEHHBIE | TPOU3BOJICTBEHHYIO
3a BpeMsl TPOXOXKICHUS YYeOHOW U | IPAKTHKY
MPOU3BOJICTBEHHONW TMpakTUK. OTYeThI
1o MIPAKTHKAM TTO3BOJISTFOT
KOHTPOJHMPOBATH B 11e7IoM ycBoeHne OK
u 1K o603nauennbix B [ITICC3.

21. Konrenrt- AHanu3 1 OLIEHKa B COOTBETCTBHH C IIepeuenn
aHaIIN3 KPUTEPHUSIMH JJOKYMEHTOB (JKypHAJIOB JIOKyMEHTOB
JOKYMEHTAIIU! | TEOPETUYECKOTO U IPOU3BOACTBEHHOTO | MOJIEKAIINX

00y4YeHUsI, XapaKTePUCTHK, TBOPUECKUX | aHAITH3Y, KPUTCPUHU
paboT, THEBHUKOB U OTYETOB IO OLICHKH

npaktuke, BKP u np.),

CBUJIETENHCTBYIOMIHUX 00 YPOBHE

KOMITIETEHTHOCTH 00YJaromerocs.

22. WuctpymeHT cOopa nHpopManuu ais [enb, 00BEKTHI

HabGmonenue | ycraHoBieHus pakToB HaOI0IeHUs,
oOpaser JmcTa Jist
¢bukcupoBaHus
pe3yNIbTaTOB
HaOIIOCHUS

23. 3ananue Ha | [Iepeuenn OCHOBHBIX BoIpocos, | BKP o
BKP KOTOpBIE JIOJDKHBI OBITH PACKPBITHI B | CHEIHAIBHOCTH
(nunoMHBIN | pabote, a Takxke yka3aHusi Ha ocHoBHble | CIIO
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MPOEKT, nH(OPMALOHHBIE UCTOYHHKHU.
JHMIITIOMHAs
pabota)




