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1. IACHOPT
KOC nmo Y OIII.01 MukpoGuosiorusi, CAHUTapus W TUTHEHA B MHUIIICBOM
IIPOU3BOJICTBE

(K00 u Ha38aHue OUCYUNIUHDBL)

1.1.O01mue mos10KeHust

Kontponwsno-onieHounsie cpeacTBa (KOC) npeaHazHaueHbl ISl KOHTPOJISA U
OLICHKH 00pa30BaTEIbHBIX JOCTHXKEHHM 00yYaronuxcsi, OCBOMBIIMX MPOTPaMMY
yueoHor muctuiuinabl OINL.01 MukpoOuonorus, caHuTapusi ¥ TUTHEHA B ITHIIIE-
BOM IIPOU3BOJICTBE.

KOC BkiI04arOT KOHTPOJBHBIE MaTepuaibl sl MPOBEACHUS TEKYLIEro
KOHTPOJISL U POMEXKYTOYHOU arTecTanuu B (hopme KOHTpOJIbHOM paboTsl (1 cem.),
mud.3ageT (2 cem.).

KOC pa3paboTaHbl B COOTBETCTBHH C:

oOpazoBarensHO# iporpammoii CI1O mo cnenmansrocT 19.02.11 TexHomo-
TUsl IPOJAYKTOB MUTAHUS U3 PACTUTEILHOTO ChIPhS;

nporpammbl yueOHou auciurunbl OIIL.01 MukpoOuosorus, canutapus u
TUTHEHA B MMUIIIEBOM ITPOU3BO/ICTBE.

1.2. Pe3yJIbTaTbI O0CBOCHUSA JTUCHHUIVIMHBI, NOAJC/KAIIINEC IIPOBCPKCE

Pe3yabTarsl HanmeHnoBaHMe 3j1eMeHTa yMe- OcHOBHBIE MOKA3aTeJIN OLlCH-

o0yueHust HM/3HAHUIH KH pe3yJIbTATOB

(ocBoeHHbBIE

YMeHHUs, YCBO-
€HHbIE 3Ha-
HHS, IPAKTH-
YeCKHMH ONbIT
(npu Ha-
JIMYHH)
Vi co0Jr01aTh TIpaBUIIa JTUYHON TUTHEHBI U | [[paBUIIBHOCT, M TMOJTHOTA BHI-
CaHUTapHbIe TpeOOBaHUS MpPHU TPUTO- | IOTHEHHUS 3aJaHUi. AJIeKBaT-
TOBJICHUH TTUIIIH; HOCTh, ONTHMAJIBHOCTH BBIOOpA
MOCJIEAOBATEIBLHOCTH AEHCTBUM
v2 MIPOU3BOAUTH CAaHUTAPHYIO 00pabOTKY | YpOBEHb NpPaBUIBHBIX OTBETOB
000pyI0BaHUs U MHBEHTAPS; [IPU TUCbMEHHOM KOHTPOJIE.

V3 BBITIOJIHATH TPOCTeHIIne MHUKpoOuono- | [[paBUIBHOCT, M TMOJTHOTA BHI-

TUYECKHE UCCIIEIOBAHUS U J1aBaTh OLICH- | MOJHEHus: 3ananuil. CooTBeT-

KY ITOJIyYEHHBIX PE3YJIbTATOB. CTBUE TpeOOBaHUSIM HWHCTPYK-
ouii. PammoHanbHOCTE — Oeil-
CTBHIA.

31 OCHOBHBI€ I'PYIIIBI MUKPOOPTaHU3MOB; | YPOBEHb NpPaBUIBHBIX OTBETOB
IIPU  NUCBMEHHOM  KOHTpOJE.
brictpora opueHtanuu B marte-
puaine, OBICTPOTAa peakiuu Ha
BOIIPOCHL.

32 MpaBUJia JUYHON TUTHEHbl PaOOTHHUKOB | YPOBEHb MNPABUIBHBIX OTBETOB

MUIIEBBIX POU3BO/ICTB; MpU  MNHUCBMEHHOM  KOHTpOJIE.
beicTpoTa opueHTanMu B Marte-
puajne, OBICTpOTAa PEAKIMU Ha




BOIPOCHI.
33 CaHUTApHO-TEXHOJOru4eckue TpeboBa- | [[paBUIBbHOCTE M TOJHOTAa BHI-
HUS K IOMELIEHUSM, 00O0pYJIOBaHMIO, | OJHEHUS 3a/1aHUH.
WHBEHTapIo, OCHKIE; YpoBeHb TpaBUIBHBIX OTBETOB
IIpU MUCbMEHHOM KOHTpOJIE.
34 KJacCU(UKALMI0  MOIOIIUX  CPEICTB, | YPOBEHb NPAaBUIBHBIX OTBETOB
IpaBWjia UX NPUMEHEHHUS, YCJIOBHMSI M | IPU TMHCbMEHHOM KOHTpOJIE.
CPOKHM XpaHEHHUs; MpaBuiia npoBeAeHus | beictpoTa opueHTanMu B MaTe-
ne3nH(PEKINH, AC3WHCEKINH, IepaTH- | puaje, OBICTpOTa peakiuu Ha
3aluu BOIIPOCBI.
35 OCHOBHBIC THIIEBbIe MHPEKIMH W TH- | beicTpoTa OopueHTanMu B MaTe-

IIEBbIE OTPABJICHUS; BOBMOXHBIE UCTOU-
HUKA MUKpPOOMOJIOIMYECKOIo 3arpsi3He-
HUs B IMUILEBOM MTPOU3BOICTRBE.

puane, OBICTpPOTa peaKkLUUu Ha
BoOMpOoCHl. IIpaBuabHOCTE U 1OII-
HOTA BBINIOJHEHHUS 3aaHUH.

1.3. PacnipenesieHue OleHMBAHUSA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJISI

Koan u HamMeHOBaHHe 3JIeMeHTAa yMeHI/Iﬁ HJIn Buabl arTecTanuu

3HAHUH

Texywuti
KOHMPOb

IIpomesicymounas
ammecmayusl

Vi CO6J'IIO,Z[8.TB IpaBUJia JIMYHOM TUTHEHBI U CaHU-
TapHBIC Tpe6OBaHI/I$I IIpU IMMPUT'OTOBJICHUHU IUIIH,

O1eHKa BBINOJIHE-

HUS IPAKTHYECKUX

3agaHuii U nabopa-
TOPHBIX paboT

KOHTPOJIbHAS pa-
6ota (1 cem.),
mud.3ader
(2cem.)

VY2 npou3BoAUTH CaHUTApHYIO 00paboTKy 000py- IIuceMeHHbIN KOHTpOJIbHAs pa-
JIOBaHUs U MHBEHTAPS, ompoc 6ota (1 cem.),
aud.3aueT
(2cem.)

VY3 BBINONHATH NPOCTEHIINE MHUKPOOHOIOrHYe-
CKHE€ MCCIEIOBAaHMA U JaBaThb OLECHKY IOJIyYEH-
HBIX PE3yJIbTaTOB.

O11eHKa BBITIOJTHE-

HUS TPAKTHYECKHUX

3aaHuii u mabopa-
TOPHBIX pabOT

KOHTPOJIbHAS pa-
6ora (1 cem.),
mud.3ader
(2cem.)

3HATb:

31 oCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB;

[TucemMeHHEbINi
ompoc.

KOHTpOJIbHAS pa-
6ora (1 cem.),

OreHKa BbINOJIHE- nud.3auer
HUS J1a0OpaTOPHBIX (2cem.)
pabot
32 mpaBuiia JIUYHOW TMTHEHbl paOOTHUKOB MHILE- IInceMeHHBIM KOHTpPOJIbHAS pa-
BBIX IPOU3BO/ICTB; onpoc oora (1 cem.),
nud.3ader
(2cem.)

33 caHUTApHO-TEXHOJOrMYecKHe TpeOOBaHUS K
MOMEIIEHUsIM, 000pYZO0BaHUIO, UHBEHTApIo, Ojie-

O11eHKa BBITIOTHE-
HUS PAKTUYECKUX

KOHTPOJIbHAS pa-
oora (1 cem.),

KIe; 3aJaHUH. nud.3ader
[TrucbMeHHBIIH (2cem.)
OIIpocC
34 knaccu(UKalKI0 MOIOMIMX CPEICTB, MpaBHIia [TucbmMeHHBIH KOHTpOJIbHAS pa-
UX TPUMEHEHUS, YCJIOBUS U CPOKH XpaHEHUS; orpoc 6orta (1 cem.),

MpaBUJia TMPOBEACHUS JAC3UH(EKIUU, IE3UHCEK-
[IUH, IepaTH3AIUH

nud.3ader
(2cem.)




35 ocHOBHBIC THINEBbIe WHPEKIUHW W TumieBble | OlEHKa BHITIOIHE- | KOHTPOJIBbHAS pa-

OTpAaBIICHUS; BO3MOXKHBIC MCTOYHHKH MUKPOOHWO- | HUS MPAKTUYCCKUX 6ota (1 cem.),
JIOTHYECKOTO 3arps3HEHUs B IHUIIEBOM TIPOW3- | 3aJaHUi U Jabopa- d.3aueT
BOJICTBE. TOPHBIX pabOT (2cem.)

1.4. PacnipenesieHre TUIIOB OLEHOYHBIX CPEICTB MO 3JIeMEHTaM 3HAHUI U yMe-
HUH TEKyLIero KOHTPOJIA

Conep:xaHue yueOHOIro MaTepu- THn KOHTPOJILHOIO 32/ 1aHUS
aja mo mporpamme VJUMJAK | V1 [ v2 | v3 [ 31 [ 32 [ 33 [ 34 ] 35
Pazmen 1. O6mast MUKpOOHOIOTHSI

Tema 1.1. Mukpobuosnorus — Hay- 17, 3
ka. Mictopust pa3BUTHS MHKPOOHO- 18
JIOTUH

Paznen 2. Mopdoioruss MEKpoOpraHu3MOB

Tema 2.1. Mopdonorus u pa3Bu- 18 3

THe OakTepuil, MHIEIHATBHBIX
rpuboB, CyMYaThIX rpuOOB (APOXK-
K1), BHEKJIETOYHBIX OPIraHH3MOB

(BUpYCHI)

Tema 2.2. Mopdonorust MUKpOBO- 3
Jopociei

Paznen 3. ®u3unosorus MUKpOOPraHM3MOB

Tema 3.1. KynpTuBupoBanue u 3
POCT MUKPOOPTaHU3MOB

Tema 3.2. O6men BemectB. bpo- 3
JKEHUS U OKUCIICHUS

Tema 3.3. 'HueHue 3
Paznen 4. BausiHue yclioBHil BHEIIHEH Cpeibl HA MUKPOOPTaHU3MBbI
Tema 4.1. Bnusaue ¢Gu3nUecKux, 3
XUMHYECKUX ¥ OHOJIOTHYECKUX

(haxkTOpOB

Tema 4.2. PacnpocTpaHeHue Mu- 3

KPOOPraHU3MOB B IPUPOJIE
Pasznen 5. 'urnena

Tema 5.1. JIuunas ruruena pabor- 3
HUKOB MNPEINPUATUN. [ TUCTHBIE
uHBazuu. llatorenHele MuKpoOOp-
rauu3mel. [lumessle MHpEKIUU U
OTpaBJIECHUS

Pazgen 6. Canurtapus

Tema 6.1. CanutapHO-311MAEMHUO- 3
JoThuYecKre TpeOoBaHus K (aKTo-
paM BHemHeW cpeasl W Onaro-
YCTPOMCTBY OPEANPHUITUN

Tema 6.2. CaHuTapHO-TUTHEHUYE- 3
CKUH KOHTPOJIb IMHUIIEBBIX MPOU3-
BOJICTB

Tema 6.3. CaHHTapHO-IHUIIEBOE 3




3aKOHOJIaTE€TLCTBO U OpraHU3aIIMs
CaHUTApHO-NMIIEBOr0 HaA30pa

Paznen 7. MukpoOHoIOTHs MUIIEBBIX TPOIYKTOB
Tema  7.1.  MukpoOuonorus 3 3
OCHOBHBIX ITHIIEBBIX MPOAYKTOB
Paznen 8. JIpoxx:keBoe MPOU3BOJICTBO
Tema 8.1. IIpons3BOACTBO JPOX- 3
JKeH
Pazgen 9. MukpoOroorusi mpou3BoOJICTBA XJieba, XJ1e000yI0UHbIX, MAKAPOHHBIX U KOHIH-
TEPCKUX M3ACTUM

Tema 9.1. MukpoOuosiorus xJe- 3 3

OOIIEKapHOr0 MPOU3BOJICTBA

Tema 9.2. MukpoGuosiorus KoH- 3 3

JUTEPCKOTr0 IPOU3BOJCTBA

Tema 9.3. Mukpobuonoruss maka- 3 3

POHHOT'O IPOU3BOJCTBA

Tema 9.4. JlabopaTopHble uccle- 18 18 17,
OBAaHUS KayecTBa M 0Oe30I1acHO- 18

CTH CHIPbsl U TOTOBOM IIPOYKITUH

1.5. PacnpenesieHre TUNOB OLIEHOYHBIX CPEJACTB 10 3JIeMEHTAM 3HAHUN U yMe-
HUH, KOHTPOJHUPYEMBbIX HA IPOMEKYTOYHON aTTeCTALUU

Conep:xanue y4eOHOT0 MaTepH- THn KOHTPOJILHOTO 3a/IaHUS
aya no nporpamme Y JI/MJIK Y1 Y2 Y3 31 32 33 34 35
Pazmen 1. OOGmas Mukpobuoo- 4 4 4
THS
Pasznen 2. Mopdomnorust Mukpoop- 4 4 4
TaHU3MOB
Paznen 3. ®usmnonoruss MUKpoOp- 4
TaHU3MOB
Paznen 4. BnusHue ycnoBwuit 4 4 4 4
BHEIIIHEH cpelbl Ha MHKpOOpra-
HHU3MBI

AN
AN
B
AN
A
AN

Paznen 5. I'uruena
Paznen 6. Canurapus
Paznmen 7. MukpoOuonorus mume- | 13 13 13 13
BBIX ITPOJYKTOB
Paznen 8. JlpoxokeBoe mpous- | 13 13 13 13 13 13 13 13
BOJICTBO
Pazmen 9. Muxkpobuomnorust | 13 13 13 13 13 13 13 13
MpOM3BOJACTBA XxJjeba, Xaebo0y-
JIOYHBIX, MAKapOHHBIX U KOHJIHU-
TEPCKUX U3JIETHM

N
o
N
N
n
N
n
o

2. CIHHEINPUKALUNA OHEHOYHBIX CPEACTB

2.1. Ha3nauenue
Crneundukanyeil ycTaHaBIMBaKOTCS TPEOOBAHUS K COACPHKAHUIO U 0(popM-
JIEHUIO BapHAHTOB OLIEHOYHOT'O CPEICTBA: MpakTUYecKas padoTa (MpaKTHYECKOEe
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3aanue), J1abopaTropHas padoTa, MHCHMEHHBIM OIPOC, KOHTPOJIbHAs padoTa,
nud.3aqer.

Tumn oreHo4HOro cpenctBa (mpakTudeckas padoTa (MpakTUYECKOE 3ajaa-
HUe), 1abopatopHas padoTa, MUCHbMEHHBIA OMPOC) MPEeJAHA3HAUCH I TEKYIIEro
KOHTPOJIS; TUM OIIEHOYHOTO CpeCcTBa (Aud.3auer, KOHTPOJbHAs paboTa) npeaHa-
3HAYCH JIJIS MPOMEKYTOYHOM aTTeCTalliy W OLICHKU 3HAHWN U YMEHUH CTYJICHTOB
no nporpamme yueOHoU mucuumivabl OIIL.01 Mukpobuosnorusi, caHuTapus u
TUTHEHA B MMUIIEBOM MPOU3BOACTBE oOpazoBaTebHOM nmporpammbl 19.02.11 Tex-

HOJIOTHA IMTPOAYKTOB IIMTAHHA U3 PACTUTCIBHOI'O ChIPbA.

2.2.
2.3.

KoHTHHTeHT aTTecTyeMbIX: CTYJEHTHI 1 Kypca.
dopma 1 yCI10BUS ATTECTANNH:

Tekymuit KOHTPOJIb MPOXOIUT IO TEMaM YISOHOM JTUCITUTIINHEI.

[IpomexxyTouHast aTTecTarys MPOBOIUTCA B (pOpME KOHTPOJIBHON pabOTHI
1 aud.3a4eT Mo 3aBEpPIICHUI0 OCBOCHHS Y4eOHOro Marepuana y4eOHOW JHCIIH-
IJTMHBI, TPU MOJIOKUTEIBHBIX pe3yJibTaTaX TeKYIIEro KOHTPOJIS.

2.4. BpeMH BBIINNOJIHCHUA

Ha BbinoaHeHne TeKyIIero KOHTPOJIsl OTBOJAUTCS:
npakThdeckas padota (mpaktuueckoe 3aganue) — 90 MuH,

naboparopHas padota — 90 muH,

nucbMeHHbIN onpoc — 10-20 muH,

KOHTpOJIbHAs padoTa, nud.3auer— 45-90 MuH.

2.5. Pexomenayemasi JmrTeparypa sl  pa3padOTKM  OIEHOYHBIX
CpeacTB M MOATOTOBKH, oﬁyqammnxc;l K aTTeCTallun.
Knuroo0ecne4eHHOCTh
Bbubauorpaduyeckoe onucanue u3gaHus OcHoBHas/ no- KOI-B0. 3K3. B
(aBTOp, 3arJ1aBUe, BUA, MECTO M IO U3JAHUS, KOJ. |IOJHUTEJIbLHAS GHGL DJ1eKTPOHHBIE
cTp.) Jureparypa CIIGIDY pecypcebl
Bacrokosa, A. T.
MukpoOuoiorus, GU3HOIOTHSI TUTAHUS, CAHH-
Tapusi U TUTMEHA : Y4eOHUK ISl ClieualbHO-
ctu "[loBap, konauTep" cpenHero npogeccuo- OCH 48
HapHOTO oOpa3oBanus / A.T.Bacrokoga.
Mocksa : KnoPyc, 2021- 196 c. : un., Tadu.
(Cpennee npodeccroHaabHOE 00pa30BaHUE)
https://book.ru/

Bacrokosa A.T. book/955909
MuxkpoOuoinorus, GU3HONOTHs MUTAHUS, CAHU-
Tapus M TUTMeHa : YueOnuk / BaciokoBa A.T. octt
Mocksa : KnoPyc, 2025- 196 c.
Emies, B. T. OCH https://urait.ru/b
Mukpo6uosorus : Yueonuk [Jns CIIO / Emues code/562594
B. T., Mumyctun E. H. 8- u3a., ucnp. u gom.
Mocksa : FOpaiit, 2025-428 c. (IIpodeccuo-
HaJIbHOE 00pa30BaHuUE) .
EMHeB, B.T. oon https://urait.ru/b
OcHoBbl MuKpoOuonorun : Yuebnuk s CI1O code/S562597

Emnes B. T., Mumyctua E. H. Mocksa :



https://book.ru/book/955909
https://book.ru/book/955909
https://urait.ru/bcode/562594
https://urait.ru/bcode/562594
https://urait.ru/bcode/562597
https://urait.ru/bcode/562597

Opaiit, 2025- 248 c. (Ilpodeccuonansuoe 06-
[pa3oBaHMUE)
Py6una, E. A. JIoT
Muxkpobuosiorusi, pU3NOIOrUs MUTAHUS, CAHU- um.ru/cata-
- log/prod-

rapusi . YueOHoe mocobue / Poccuiickuii 3Ko- Lct2084415
HOMUYeckuil yHuBepcuteT um. [.B. Ilnexano- -
Ba. 2, ucnp. u non. MockBa : M3marenbcTBO
"OOPYM", 2024-240 c.

2.6. Ilepeyenr MaTepuaioB, 000PYI0BAHUS U MH(OPMALUOHHBIX HC-

TOYHHKOB.

O6opynoBaHue: Ja00OpaTOpHbIE BeChl, akBaguctuisarop [2-4-02, tepmo-
crat TC-1, snekTporuiMTka Kepamuieckas AByXKoMm@opouHas, kamepa ['opsiea
4-x cerodHasi, METIM MHUKPOOUOJIOTHYECKHE, CTEKIO MOKPOBHOE, CTEKIJIO Mpe-
MeTHoe, yamku [letpu, nentpudyra madboparopHasi, caxapuMeTp YHUBEpCAb-
HBIN, OaHs BojsiHAs TaboparopHasi, AkBaauctwusitop J1J1-4-02, Ananutuueckue
AJEKTpOHHBIE Bechl Pioneer, MukpoBuzop nVizo-101(4 mrt),AHanu3aTtop BiIax-
HoctuMX-50, Lentpudyra madoparopuaslJIH-16, Tepomocrat Bo3aymiabiii TC
1/201,Xomoannbpauk Indesit.

3. BAPUAHTBI OHEHOYHbLIX CPEJACTB
IIpuMepHBIii IepevYeHb BONPOCOB /15l KOHTPOJIbHOM padoThl

1. [Tpenmer mukpoOuonorusi. Mcropus MukpoOuosnioruu. ' 1aBHbIe Hampas-
JICHHUSI COBPEMEHHON MUKPOOHMOJIOTHH H €€ 3a]aYH.

2. Metoasl u3yueHUs MUKPOOPTaHU3MOB, OOIIME TPU3HAKK U Pa3HOOOpasue
MUKPOOPTaHU3MOB.

3. OmHOKJIETOYHBIE M MHOTOKJIETOUHBIE OaKkTepuu; hopma, pa3Mepsl, CTPOCHHE
KJIETKH;, TIPUHIIAIN KJIacCU(pUKAIMN OAKTEPHil; XapaKTepUCTUKA OTIEIbHBIX TPYIII
OaKTepuil.

4. [IpuroTtoBneHne U MUKPOCKOIMPOBAHHE MPENapaToB OaKTEepHil.

3. [InecHeBbie rpubbl, UX QopMma, pa3Mephl, pa3MHOKEHHE M KiaccU(UKa-
LUs1; XapaKTEPUCTHKA TPUOOB, UMEIOLIUX MPAKTUYECKOE 3HAUCHHE.

6. Hpoxoku, ux ¢popma, pasMepbl, pa3MHOKEHUE U KiIacCU(pUKALMS; XapaKTe-
PUCTHKA APOKIKEN, UMEIOIIUX IPAKTUUECKOE 3HAUYCHHE.

7. Bupycel. Pa3mepsl, cBoiicTBa, 3HaU€HUE B JKU3HU YeJIOBeKa; (POpMBbI cyle-
CTBOBaHMsI BUPYCOB, 0COOEHHOCTH XUMUYECKOTO COCTABA.

8. OOMEH BelleCTB MUKPOOPIaHMW3MOB. DJIEMEHTApHbIM COCTaB KIIETOK MHU-

KPOOPTraHU3MOB; COZiep>KaHre BOJIbI U €€ (hopma B KIIETKAX; TUIIbI MUTaHUSs; (HaKTo-
pBI pocTa.

9. KynbTuBupoBanne MukpoopraHusMoB. [IpuroroBieHue nUTATENBHBIX
cpexn.


https://znanium.ru/catalog/product/2084415
https://znanium.ru/catalog/product/2084415
https://znanium.ru/catalog/product/2084415
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10. Baxneiinme OMOXUMHYECKHE MPOIIECCHI MUKPOOPTaHU3MOB, UCIIOJIb3YEMbIE
Ha MUIIEBbIX TPOU3BOACTBaX. OCHOBHBIE MPOIIECCHI, UX KIaCCU(PHUKAIIH.

11. JlelicTBHE AKOIOTMYECKUX (PAKTOPOB Ha MUKpPOOpranusMbl. Poct Mukpoop-
FaHU3MOB B 3aBUCUMOCTH OT TEMIIEPATYPHI; CTEPUIIM3ALINS U TACTEPU3ALUS; BIIUS-
HHUE OCMOTHUYECKOTO AaBjecHus, Y O-u3nydeHns Ha KIETKH.

12.  OcHOBBI MUKPOOHMOJIOTMYECKOTO M CAHUTAPHO-TUTMEHMYECKOTO KOHTPOJIS
MUILIEBBIX MPOU3BOJACTB. MICTOUHUKHA MOCTOPOHHUX MHKPOOPTAaHU3MOB Ha IMPOU3-
BOJICTBE; TATOT€HHbIE MUKPOOPTraHU3MbI U X 0coOeHHOCTH. \[TuieBbIX nHpeKui
Y NIUIIEBBIX OTpaBiieHUH. CaHUTapHO-TI0KA3aTEIbHbIE MUKPOOPTaHU3MBI.

13. T'uruenuueckasi xapakTepUCTHKa (PaKTOpPOB BHEIIHEH cpelnbl U TpeOOBaHUS
K YCTPOMCTBY MUIIEBBIX MPEANPUITHI, OCHOBHBIE TPEOOBAHMS K COJECPIKAHUIO TTH-
MIEBBIX MPEANPUATHI, TPeOOBAHUS K KAUECTBY CHIPhS M MUIIEBBIX MPOAyKTOB. Ca-
HUTApHBIC TPEOOBAHMS TIPU XPAHESHUH TOTOBOU MPOAYKITUU HA TMUIIEBBIX MPEATPHU-
STUSAX.

[IIxana oneHku

IIpoueHnr pesysbra- KauecTBeHHas OIIEHKA YPOBHSI HOATOTOBKH
TUBHOCTH (TIPaBUJIb- bann (otmetka) BepOanbHelii aHanor
HBIX OTBETOB)
90 — 100% 5 Ot1auyHO
80 — 89% 4 XOpouIo
70 —79% 3 YJOBJICTBOPUTEIBHO
meHee 70% 2 HEYJIOBJIECTBOPUTEIHHO

IIpumepHbIii IepeyeHb BONPOCOB /ISl 324eTa ¢ OLeHKO

1. [Ipou3BOACTBO IPOKIKEH. Y CIOBUS XPAHEHUS U PA3MHOXKECHUS JPOHKIKEH.
Hucrasa KyJabTypa JpOKKEH.
2. Muxkpoopranusmsl xjedornekapHoro npousBojictBa. Ceipbe xyedomnekap-

HOTO TPOM3BOJCTBA, YCIOBUS ero xpaHeHus. Ctaauu XieOONeKapHOIro MpOu3-
BOJICTBA. Y CJIOBHS MPOBEJCHUS BCEX TEXHOJIOTHUYECKHUX omeparuii. MukpoOuoso-
TUYECKUIA KOHTPOJIb M CAHUTAPHO-TUTUEHUYECKHUH pexXuM XJIeO0neKapHOoro Mpous3-
BOJICTBA.

3. MuxkpoOuonorndeckue mpoIecchl Ipy MPOU3BOJICTBE KOHAUTEPCKUX H3/1E-
auil.  MHKpOOMOJIOTMYECKUI KOHTPOJIb M CAHUTAPHO-TUTUEHUYECKUN PEKUM
IIPOU3BOJICTBA KOHAUTEPCKUX U3IETUM.

4. MukpoOrogoruyeckue mpoLecchl Mpu MPOU3BOJCTBE MAaKapOHHBIX H37e-
auil.  MHKpOOMOJIOTMYECKUH KOHTPOJIb U CAHUTAPHO-TUTHEHUYECKUN PEKUM
IIPOM3BOJICTBA MAKAPOHHBIX U3ICIIUN.

[IIxama oenku

IIpoueHT pe3yibTa- KauecTBeHHas OLleHKa YPOBHS IMOATOTOBKHU

TUBHOCTH (MPaBUIb- bamnn (otmeTka) Bepb6anbHblii anajgor
HBIX OTBETOB)
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90 — 100% 5 OtnuyHO

80 —89% 4 Xopo1o

70 —79% 3 YJIOBJICTBOPUTEIHHO
menee 70% 2 HEYJIOBJIECTBOPUTEIBHO

IIpumepHbIi NepeyeHb NUCbMEHHOI0 OIIPoca

Mopdoaoruss MUKpOOPraHU3MOB BONIPOCHI /IJIsl YCTHOT'O ONPOCa:

BriOepere oauH nmpaBUIbHBIA OTBET U3 MPEAJIOKEHHBIX:

1.HazoBuTe XapakTepHble NPU3HAKU KJIETOK 3YKapHUOTOB.

a) HAIMYUE SAepPHON MEMOpPaHbL;

0) sIepHBIN amnmapar MpeACTaBIeH OJHON XpPOMOCOMO;

B) HAJIMYUE MUTOXOHJAPUM, IJIACTU]I, BAKYOJICH.

') OTCYTCTBUE UCTHHHOTO SI/Ipa.

2.Kakue crnocoObl pa3MHOKEHHS] UMEIOT IPUOBI.

a) BEreTaTMBHOE Pa3MHOKECHUE;

0) Gecriooe pa3MHOKEHHUE,

B) IIOJIOBOE Pa3MHOKEHUE.

3.B kaxoit (paze pasmMHOKEeHUS OaKTEPUATHHOM MOMYJISIIMN BCE KIETKU HAXOMSITCS
B COOTBETCTBUU aKTUBHOI'O JICTICHUS.

a) crarmoHapHas (asa;

0) ¢aza oTMupaHus;

B) DKCIOHEHIMaIbHas (a3a;

r) jorapupmuyeckas ¢asa.

4.Kakue OakTepuH OKpAIIMBAIOTCS MO rpaMMy (UOJIETOBBIM KpacuteneM (TeHIH-
AQHBHMOJIETOM) U HE 00OECI[BEUMBAETCS CIIUPTOM WJIU allETOHOM.

a) rpaMM — (OTpHIIaTEIbHbIE) OAKTEPHUH.

0) rpamMmM+ (TOJIOKUTEIBHBIE) OAKTEPHUH.

5.Yemy paBHO yBeIMYEHHE MUKPOCKONA, €CJIM MpU paboTe NPUMEHSIOT OKYJISIp
15 x, oobexTuB 40 Xx.

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

6.YeM oTaM4aroTCs APOXOIKEBBIC KIIETKH OT OaKTepUATbHBIX ?

a) (opmoii; 6) BETUIMHOI; B) CTPOCHHEM.

7.B Kakux OTpacisiX NUIIEBON MPOMBIIUIEHHOCTH HCITOIB3YKOTCS APOKIKHU.

a) CHOUPTOBOM; 0) BUHOJEIBUECKOM; B) MUBOBAPEHHOM; I') XJI€OONEKAPHOM.

Du3no010rusi MUKPOOPraHU3MOB.

BribGepere oquH NpaBUIIbHBIA OTBET U3 MPEAJI0KEHHBIX:

1. Kak Ha3bIBaeTCsl MUTATENbHBIE CPEbI ISl BBIPAIIMBAHUS MUKPOOPTAaHU3MOB, B
COCTaB KOTOPBIX BXOJAT ONPEICICHHbIE XUMUYECKHE COEUHEHNS, B TOYHO OIpe-
JEJEHHBIX COOTHOLIEHUSAX APYT K APYTY.

a) HaTypaJibHbIE; 0) TMOJYCEHTETUYECKUE; B) CHHTETUUECKHUE.
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2.Kakne MUKpOOHMOIOTHYECKHE MPOIECCHl CHIKAIOT KAYECTBO MHUIIEBBIX MPOIYK-
TOB.

a) THUeHuE; 0) OpoXKEeHUe; B) NIbIXaHUE; I') TUICCHEBEHUE.

3.YKCyCHOKHCIIbIE OaKTepUH OTHOCATCS:

a) (¢akyJbTaTUBHBIM (YCJIOBHBIM) a3pOOHBIM; O) CTPOTHM U a’dpolam.

4.K xakoMy BHTy OpO’KCHHS OTHOCUTCS CJICAYIOMIAs XUMUYECKast PEaKIIHs:
3C6H1206=4 CH3CH2COOH-+ 2CH3COOH+ 2C0O2+ 2H20.

a) CIUPTOBOMY; 0) MOJIOYHOKHCIIOMY; B) MPOIMUOHOBOKHUCIIOMY; T') MaCJISTHOKHUCJIIO-
My.

5.Kakas xucnora oOpasyercst Ipu OKHCICHUH 3TUIIOBOTO CIUPTa YKCYCHOKHCIIbI-
MU OaKTEPHUSIMHU.

a) YKCycHas; 0) TMMOHHas;

6.Yto HaszpiBaeTcs OpokeHueM?

a) OKHCIWTEIHbHO-BOCCTAHOBHUTEIBHBIN MpoIlecc 0e3 ydacTus KUCIOposa; 0) riy-
00KOe pa3MHOKEHHE OCTKOBBIX BEIIECTB MHKPOOPTAaHU3MAaMU; B) OKUCIHTEIHHO-
BOCCTAHOBHUTEJIBHBIN MPOLIECC C yHaCTHEM KHCI0poaa?

7.Kakas rpyrmma OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX (DEPMEHTOB y4acTBYET B He-
MOJITHOM OKHUCJIEHUU cyOcTparta?

a) JIeTUJIPOTeHas3bl; 0) IUTOXPOMOKCHIA3HI. 8

8.MukpoopraHu3Mbl, YCBOSIIOIINE YIiiepoa B Heopranuueckoiut popme (CO2), aro:
a) aBTOTPO(dBI 0) TETEPOTPODHI.

Bausinue (paxkTopoB BHeLIHEel cpeAbl HA Pa3BUTHE MUKPOOPIraHU3MOB

Tect: ykaxxurte, BEpHO, JI1 BbICKa3bIBAHUE.

1. Metabuno3 — ¢hopmMa COBMECTHOTO CYIIECTBOBAHUS MHUKPOOPTAHU3MOB, TIPUHOCS -
IUX JPYT JPYTy MOJb3Y.

2. AHTOTaHU3M — 3TO NPOLECC, BBI3BIBAIOIINNA YTHETCHUE OJHUX MHUKPOOPTaHU3-
MOB NPOJYKTaMH KU3HEAEATEIbHOCTH IPYTUX.

3. UHrubuTOphl — 3TO BEIIECTBA, YTHETAIOIINE KUZHEACATEILHOCTh MUKpPOOpTa-
HU3MOB. K HUM OTHOCSITCSI: COJIM TSKENBIX METAJUIOB, KUCIOTHI, IIETOYH, CIIUPTHI,
XJIOP, 3(pUpPHI U Ipyrue BElecTBa.

4. Tlcuxpoduiibl — 3TO M/0, HOPMAIBHO CYIIECTBYIOIIUE U PA3MHOXKAIOIIUECS MPU
cpenHux temmeparypax ot 25 no 30 c.

5. OnTtumanpHas TeMnepaTypa pa3Butus Tepmoduiios 55 — 65 c.

6. Crepuinzaiusi OCyHIECTBIISIETCS MO JEHCTBUEM BBICOKHX TeMIlepaTyp (BbIIIE
100 oc), mpu 3TOM IPOUCXOJIUT TOITHOE OCBOOOXKIEHHE MPOJAYKTOB OT MHUKPOOPTa-
HHA3MOB U UX CIIOP.

7. Ilpu MOHMKEHUM BJIAXKHOCTU B MHUTATEIBHOU Cpelie, MUKPOOPTaHMU3Mbl HAYMHA-
FOT UHTEHCUBHO Pa3MHOXKaThCS.

8. IIpu moBBINIIEHNH KOHIICHTPAIIMHA COJIU B CYyOCTpaTe, MUTOIIa3Ma KIETKU TEPSIET
BOMY, CKUMACTCS, W KJIETKAa MOXET MOTHUOHYTh. DTOT MPOIIECC HA3BIBACTCS IJIa3-
MOJIH3.
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9. YaprpaduoneroBsie yun 001a1al0T CIIOCOOHOCTHIO MOAJEPKUBATH JKU3HEIE-
ATEIBHOCTh KJIETKA MUKPOOpPraHu3MoB. OHM 00J1aJat0T BBICOKOM 3HEprueil, 3aps-
KAIOT €10 MUKPOOPTraHU3Mbl, YTO MPUBOAUT K MHTEHCUBHOCTH Pa3MHOKEHHS.

10. ITox BO3EMCTBHMEM PaMOAKTUBHOTO U3IYyUYEHHS B KJIETKE BO3HUKAIOT HEOOpa-
TUMBbIE HapyIIeHHUs OOMEHa BEIIECTB, pa3pylaloTcs (PepMEHThI, U3BMEHSIOTCSA BHY-
TPUKJIETOYHBIE CTPYKTYPbI, YTO IPUBOJUT K TUOEIH KIETKHU.

JInyHas rurueHa

1. ITopsaiok MPOXOXKIEHUS METUIIMHCKIUX OCMOTPOB JIMII, TOCTYMAOIIUX Ha pado-
Ty B OpraHU3aliy 00IIEeCTBEHHOTO MMUTAHUS?

2. YTo BXOJUT B MOJHBIN KOMIUJIEKT CAHUTaApPHOM 0K bl ToBapa?

3. IlpaBuna TUYHOW TUTHEHBI, KOTOPHIC MOJDKHBI COOMIOIATh PAOOTHUKH OOIIe-
CTBEHHOT'O TUTAHUS?

4. TlpaBusia MBIThSI ¥ I€3UHOUIIMPOBAHUS PYK paboumx?

5. IloueMy k paboTe B Liexax He JIOMYCKAIOTCS JIMIA ¢ THOMHUYKOBBIMH 3a001eBa-
HUSMU KOXH, TOPE3aMU, 0KOTaMH, CCaAuHAMU?

IIaToreHHble MUKPOOPTraHU3MbI

1./{aiiTe onpeneneHrne NOHATHIO ITUIIEBBIE OTPABICHUD.

2.1lepeuncinuTe CUMITOMBI MUILIEBBIX OTPABJICHUI:

3.Ykaxxute NpUYMHBI BO3HUKHOBEHHS IMHUIIEBBIX OTPaBICHUN OaKTepUaIbHOTO
IIPOUCXOKICHUS.

4.00bscHTE, B YeM OTJIMYHE IMUIIEBBIX TOKCHKO30B M IHIIEBBIX TOKCUKOMH(EK-
LUN. 5.1alTe XapaKTEPUCTUKY NATOTEHHBIM CTPENTOKOKKAM.

6. JlaiiTe XapaKTepUCTUKY MATOT€HHBIM CTa(UIOKOKKAM.

7.Bo30ynuTeny KUIIEYHbIX MHPEKIIMOHHBIX OOJIe3HEH.

CaHuTapHO-TUrHEeHUYECKHIl KOHTPOJIb MUIIEBbIX MPOU3BOICTB

1.HakakoM pacCTOSHHUM OT KHUJIBIX JIOMOB PACMOJIararoT MJIOMIAJIKU JJIsl MyCOPHBIX
0akoB?

a) 10 metpos 6) 25 meTtpoB B) 30 MeTpoB

2.Ha xaxkyioo BBICOTY CTEHBI MPOU3BOJCTBEHHBIX MOMEIIECHUN OOJIUIIOBLIBAOTCS
TJTUTKOM ?

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

3.Kaxk gacTo nmpoBouTCcs reHepaibHast yoopka U Je3UH(PEKIIHS TOMEIEHUN ?

a) He pexe 1 pa3a B Mecsil 0) He pexke 1 paza B ro B) €KETHEBHO

4. TpancnopTHPOBKA MHUILEBBIX MPOAYKTOB OCYIIECTBISIETCS TPAHCIOPTOM, Ha KO-
TOPBIN BBIIACTCS:

a) CTpaxoBOM MONKC 0) MEAUITMHCKAS KHUKKA B) CAHUTAPHBIN MACIIOPT
5.IIumeBbie TPOIYKTHI, TOCTYNAOIINE B OPTaHU3AIUN JTOJKHBI COMTPOBOKAATHCS:
a) HaKJIaJIHOM 0) MyTEBBIM JINICTOM B) KaU€CTBEHHBIM yJ0CTOBEPEHUEM

6.B mpou3BOICTBEHHBIX MOMEIIEHUSIX 000PY/I0BAHUE PA3MEIIIAIOT:

a) C y4eTOM IOCJIeIOBATEIbHOCTH MOMKHM 0) C y4€TOM MOCJIE€IOBATEIIbHOCTH TEX-
HOJIOTMYECKOTO MPOoIIecca B) C yU€TOM IMOBBILIEHUSI €70 TPOU3BOIUTEIIBHOCTH
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7.KyxOHHYIO IOCYyZy MOIOT BOAOM C TEMIEPATypPOU:

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

8.Ha mpeanpuatusx oOIIECTBEHHOIO MUTAHMS 3aIIPEIICHO UCIONb30BaTh MOCYY,
U3TOTOBJICHHYIO H3:

a) HepKaBerollel ctanu 0) aTIOMUHHUEBYIO B) SMAJIMPOBAHHYIO

9.I1pu ne3uHdeKu NOoCyIbl, UCIONb3YIOT:

a) 0,2 % pactBop xsopHoit uzsectu 0) 0,5 % pactBop xsopHoit ussectu B) 0,05 %
pacTBOp XJIOPHOM U3BECTU

10.YucroTy 060pyn0BaHUS ONIPEACIISAIOT:

a) MyTeM B3sITUS CMBIBOB M IIOCEBA UX B Cpelly Keccliepa 0) MyTeM BU3YalbHOTO
OCMOTpa B) IIyTEM NPUTOTOBICHUS] MUKPOCKOIIMYECKOT0 Ipenapara U npocmMoTpa
€ro M0l MUKPOCKOIIOM

11.I1TuTbeBast Boa, UCMOJIB3yEMAsl HA IMHUILIEBBIX MPEANPUITUIX AOJDKHA COOTBET-
CTBOBAaTh TPEOOBAHUSIM:

a) TOCTa «BOJAA MUThEBasH» 0) rocTa « BOJOCHAOKEHUE MUILEBBIX IPEANPUATUN» B)
CaHUTAPHBIX MPABWI U HOPM

12. KoMmiekc Mep MO YHHUYTOKEHHMIO BO30YIUTENEl 3apa3HbIX 3a00JIEBaHHI BO
BHEIIIHEHN CpeJIE:

a) aeparu3anus 0) 1e3MHCEKIUS B) e3UHDEKIIUS

CaHuTapHO-TUrMeHHYeCKHe TpeOdoBaHHMs K (akTopaM BHEIIHEH cpeabl U
0J1aroyCTpOICTBY NpeANPUSITHIA.

1. CaHuTapHO-3MHUIEMHUOTIOTHYECKHE TPeOOBaHUS K Pa3MEIICHUIO MPEINPUITHI
0OIIIECTBEHHOT'O MMUTAHUS.

2. CaHUTapHO-3MUIEMHUOJIOTUYECKUE TPEOOBAHUS K TEPPUTOPHUH OPTaHU3AIUH.

3. Uto mpenycMOTpEeHO Ha TEPPUTOPHH JIJIsi cOOpa Mycopa U MHUIIEBBIX OTXOJO0B?
Kax pacnonaraercs miomnaaka s MycopoCOOPHUKOB?

4. Kakue TpeOOBaHMS MPEIBABISIOTCS K BOAOCHA0KEHUIO?

5. Kakue TpeOoBaHUs TPEABSIBISIOTCS K KaHATU3AIIAN?

CaHuTapHO-3NIMAEMHUOJIOTHYECKHE TPEOOBAHUA K YCTPONCTBY M COJEPKAHUIO
MOMEIICHUH NPeAnpPUATHI

1. KakoBbl OCHOBHBIE CAHUTAPHO-TUTHEHUYECKHE TPEOOBAHUS K IJIAHUPOBKE I0-
MEIIeHUH NpeanpusiTUi 001IECTBEHHOTO MUTAHUS?

2. Kakue caHUTapHO-TUTMEHWYECKHUE TPEOOBaHUS MPEABSBISIIOT K MaTepuaiam
JUIS1 OTZIEJIKM TTPOU3BOICTBEHHBIX MIOMEIICHUI?

3. Ha xakyro BBICOTY CTEHBI IIPOU3BOJICTBEHHBIX MOMEIICHUIN OTAEIBIBAIOTCS 00-
JIMIIOBOYHOM IIJIMTKOM?

4. Kakue TpeOOBaHMS MPEIBABISIOTCS K TTOJIaM MPOU3BOICTBEHHBIX MTOMEIICHUH?
5. Kak wacto mpoBoauTCSs TeHEepalibHAs YOOPKa MPOU3BOACTBEHHBIX TOMEIICHU?
6. Kak yacto mpoBoAUTCS TEKyIllasi yOOpKa MPOU3BOJICTBEHHBIX MOMEIICHUHN ?

7. Kakue TpeOoBaHMS MPEABSIBISIOTCS K MOIIIUM U AC3UH(PUIUPYIOMIUM CPEJI-
CTBaM, MPUMEHSEMbIM B ITPOU3BOJICTBEHHBIX MOMEILICHUIX ?
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CaHuTapHO-3NINAEeMHUOJIOTHYECKHEe TPeOOBAHUA K TPAHCIIOPTHPOBAHUIO, NIPHU-
eMKe M XPaHEeHUI0 MUIIEeBbIX NPOIYKTOB

1. Kakue TpeOoBaHUsI MPEABSBISIOTCS K TPAHCHOPTY ISl MEPEBO3KHU MUIIEBBIX
IPOYKTOB?

2. KakuMu JOKyMEHTaMH JOJDKHBI COMPOBOXKIATHCS MUIIEBBIC MPOIYKTHI MPHU
nepeBo3ke?

3. Kakue canutapHbie TpeOOBaHUS MPEABABISIOT K MepeBO3Ke Moy (padpukaToB u
rOTOBOW MPOAYKIHH?

4. KakoBbl OCHOBHBIE CAaHUTAPHO-TUTMEHUYECKUE YCJIOBUS XPAHEHUs MUIIEBBIX
MPOAYKTOB?

5. Ilouemy 3ampeniaeTcsi MPUHUMATh HA CKIIAJ MPEANPUSATHNA OOLIECTBEHHOTO TH-
TaHUA TyIIH 0e3 Kiema?

JApoxxeBoe NPOU3BOACTBO

1. brnoxumuyeckue OCHOBBI MPOLIECCA POCTA U PA3MHOKEHUS JPOKIKEH.

2. MuKpOOpranu3Mbl, HCIIOJIb3YEMBIE B IPOU3BO/JICTBE.

3. Mukpoopranu3mbl, OPUYUHSIOMNAE BPEA NPOU3BOACTBY, U IIyTH UX IMPOHUKHO-
BEHMUS.

4. MuKpoOHOJIOrMYEeCKUI U CAHUTAPHBIA KOHTPOJIb IPOU3BOJICTBA.

Mukpo6moJiorusi XJie00neKapHoro nNponu3BoACTBO

1. MuKpoOpraHu3mMbl NIIEHUYHOTO TECTA.

2. MUKpOOpraHu3Msl p>KaHOTo TECTA.

3. BnusiHue 106aBOK U ylIy4IIUTENeH Ha KU3HEAECSATEIbHOCTh MUKPOOPTaHU3MOB B
TECTE.

4. [lpumenenne hepMEHTHBIX NPENapaToB AJs YIYUIICHUS KauecTBa XJeoa.

5. MukpoopraHu3Msl — BpEIUTENN ITPOU3BOACTBA.

6. [IyTn NpOHMKHOBEHHUSI BPEAHBIX MUKPOOPIaHU3MOB.

7. Ilopokun xneba, BOZHHUKAIOLIUE B PE3yJbTaTe XKU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB.

8. MukpoOHOIOTHYECKUNA U CAHUTAPHBIA KOHTPOJIb IPOU3BOCTBA.

9. Kontpons ceipbs. KonTposs nponecca tecroBeneHus. KOHTposib roTOBOM Mpo-
YKL,

10. CaHnuTapHbIii KOHTPOJIb.

Muxkpo0uo0JIorusi KOHIUTEPCKOr0 MPOU3BOACTBO

1. Mukpodaopa OCHOBHBIX BUJIOB CHIPhS U BIUSHUA €€ Ha Ka4eCTBO MPOIYKIIUH.
2. MukpoOHast mopya TOTOBOU MPOAYKIIMH MPU XPAHCHHH.

3. MukpoOHOIOTHUYECKUA U CAaHUTAPHBIA KOHTPOJIb TPOU3BOCTBRA.

Muxpo0ouoJiorust MAKapoOHHOI'0 MPOU3BOIACTBO

1. Mukpodaopa OCHOBHBIX BUJIOB ChIPbS U BIUSHHUA €€ HAa KAUE€CTBO MPOTYKIHUU.
2. MukpoOHast mopya roToBOM MPOAYKIMHU NPU XPAHEHHH.

3. MukpoOHOIOrHYECKUA U CAaHUTAPHBIA KOHTPOJIb IPOU3BOCTBA.
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Ixana oneHku

[IpornieHT pe3ybTa- KadecTBeHHas OlICHKA YPOBHS IMOJATOTOBKHU
TUBHOCTH (MPaBUIb- bann (otmetka) BepbanbHbiii anajgor
HBIX OTBETOB)
90 — 100% 5 OtmmaHO
80 — 89% 4 XOopo1lIo
70 —79% 3 YJIOBJIETBOPUTEIHLHO
MeHee 70% 2 HEYJIOBJIECTBOPUTEIHLHO

IHHEPEYEHD JTABOPATOPHBIX PABOT

YcTpoiicTBO MUKPOBH30PA M TEXHHKA MUKPOCKONMPOBAHUS.

MuKpoBH30p TPEICTABISIIOT CO00M HOBOE MOKOJICHHE MUKPOCKOIIOB C OTTH-
KO-IIU(PPOBBIM KaHAJIOM HAOJIOJICHUS, PETUCTpaIlud U 00pabOTKU MHUKPOH300pa-
KeHU. MUKpPOBH30pHI 00ECNEYMBAIOT BH3yalbHOE HAOIIOJEHUE Ha DJKpaHe
BCTPOEHHOTO MOHHMTOpPA IIBETHOT'O TPSMOTO YBEIMYEHHOTO W300pa)KeHHsI OMOJI0-
TUYECKUX MaTEPHAIOB B MPOXOJAIIEM CBETE; 3alHMCh M300pakKeHHs OO0BEKTa Ha
KapTy MaMmsTH; BO3MOXKHOCTh TMOJKIIOYCHHUS MPUHTEPA, BHEIIHETO KOMIIBIOTEPA,
VGA mMoHHTOpa WK BUACONPOCKTOPA JIJIsi pabOTHI B PEXKUME PeabHOTO BPEMEHHU.
OOmmit BUI MEKPOBU30POB MPECTABICH HA PUCYHKE.

Pucynok — OOmmii Bug MUKpoBU30pa: 1-mraTus; 2-BuaeoHacaka; 3-pe-
BOJIbBEPHOE YCTPOUCTBO; 4-00BEKTUBBI; S-NIPEAMETHBIN CTONMK; 6-KOHAEHCOD; 7-
OCBETUTEIIBHOE YCTPOMCTBO; 8-MaHUITYJISATOP «MBILLIbY.

MUKpOBH30pHI CIAEAYET UCIOJIB30BaTh B TIOMEIICHUH, TJIe OTCYTCTBYIOT HC-
TOYHHKU WHTEHCHBHOTO BHEITHETO BO3JCHCTBHS — MCTOYHUKH BUOPAIIMH M DJICK-
TPOMArHUTHOTO M3JyYCHHUS, TJI€ HET U30BITOYHOTO KOJIMYECTBA IBLIN, TTAPOB KHC-
JIOT, TICJIOYCH M IPYTUX XUMHUYCCKH aKTUBHBIX BEIIIECTB M 3arpsS3HCHUM.

Hacrpoiiky ocBeleHuss 1 (POKyCHPOBKY MHUKPOBH30pa HEOOXOJIUMO MPOM3-
BOJUTBHB CIICAYIOIIEM IOPSAIKE:IOMECTUTh MCCIIeTYeMbld 00OBEKT Ha MPEAMETHBIN
CTOJIMK MHKPOBH30Pa;OIHIATh MIPEAMETHBIN CTONHMK JI0 yIopa ¢ MOMOIIBI0 PYKO-
STOK TpyOOi (POKYCHPOBKH; YCTAHOBHUTHh OOBCKTHB HAUMCHBIICTO yBEIUYCHUS B
pabouee MOJIOKEHUE;TTOTHITh KOHACHCOP 70 YIOpa C MOMOIIBIO PYKOSITKH, yCTa-
HOBUTHPYKOSITKyanepTypHOU auadparMbl KOHJIEHCOpA B CPEIHEE IMOJIOKEHNE;Ha-
aTh KHOIIKY BKITFOUCHHUSI (BBIKITIOUCHUS) BUICOHACAIKN;HAKATh HA KOJIECHKO MbI-
III¥ JIJIS1 aBTOMAaTUYECKON YCTAaHOBKHU 3aIaHHOTOYPOBHS SIPKOCTH dKpaHa; c(hokycu-
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pOBaTh MUKPOBH30p Ha pe3Koe M300pakeHne 00BEKTa B MOJIE3PEHUS IKpaHa C Io-
MOIIBI0 PYKOATOK TPyOOi M TOUHOHM (POKYCHPOBKHU;BBECTH B MOJIE 3PEHHS dKpaHa
Hanbosee Mpo3payHblii YYaCTOK OOBEKTa;IPUKPHITH MOJIEBYIO AradparMy Bpariie-
HUEM KOJIbLA C pU(IICHUEM, TOOUThCAHAN0O0IIEE PE3KOTO N300paXKEHUsI KPAaeB MpHU-
KPBITOM MOJEBOM AuadparMbl B MOJE3PEHUS dKpaHa NEPEMEIICeHUEM KOHAEHCopa
10 BBICOTE;I00UTHCS CHMMETPUIHOTO TMOJIOKEHHUS M300paKeHUsI KpaeB MOJIEBOMA-
auadparMel B MMOJIC 3PSHHSI IKpPaHa C MTOMOIIBIO IIEHTPUPOBOYHBIX BUHTOBKOH/ICH-
copa; Mpu HEOOXOAMMOCTH IOBBICUTH PAaBHOMEPHOCTb OCBELIEHUS, KaK IpaBU-
70,npu paboTe ¢ 00beKTUBAMH yBeIUYeHUEM 10 10, MOJI0KUTh MAaTOBOE CTEKJIO B
OllpaBe W3KOMIUIEKTa MHUKPOBHU30POB HAa MOJYJb IOJIEBOM Auadparmsbl; yCTaHO-
BUTH OOBEKTUB TPEOYEMOIo YBEJIMYEHUS B pabouee MOJI0KEHNE; MPUITOM YUACTOK
00BbEKTa, BEHIOPAHHBIN /JIs1 UCCIIE0OBAHUS, CIAEAYyEeT MPUBECTH B LIEHTPIONS 3PEHUs
JKpaHa C TIOMOIIbIO PYKOSATOK MOMEPEYHOro M MPOAO0IHHOIONEPEMEILEHUS MPe-
meTHOro cronuka.llepen 3aBepiieHnemM paboThl HA MUKPOBHU30PE 3aKPOMTE BCE OK-
Ha. HaxmuTe KHONMKY BKJIIOYEHHS (BBIKJIIOUEHHS) BHUACOHACAIKH HOTKIIOYNUTE
BUJIKY KaOeJisi CeTeBOro ajanrtepa OT CEeTH.

HN3yuyenune mopdoJsiorun dakrepuii. Okpacka no I'pammy.

IIpucomosvme puxcuposanHwlli OKpauleHHvlli npenapam o6axmepuil.

[Ipemnapathbl TOTOBSIT Ha IPEAMETHBIX CTEKJIaX M MOKPBHIBAIOT CBEPXY IMOKPOB-
HBIM cTeksioM.[IpeMeTHbIe U TOKPOBHBIE CTEKJIA JOJIKHBI OBITh YUCTHIMU U TINA-
TEIbHO 00e3KUpPEHHBIMU. JJI1 MPOBEPKU YUCTOTHI CTEKJIA Ha €ro MOBEPXHOCTh Ha-
HOCST Karutto Bojbl. [Ipu goctarouHOM O0E€3’KMPUBAHUU KaIUlsl PACTEKAETCs pPaB-
HOMEPHO U HE cOOMpaeTcs B BHIMYKIIbIE My3bIpbku. CTekita, ObIBIINE B yHOTpeOIIe-
HUU, BbIAEPKUBAIOT 1-2 4 B XpoMoBoii cMmecu (1 1 Bogsl, 50 r quxpomara Kamnus,
100 r TexHUYECKON CEpHOM KHUCIIOTHI), MOCJIE YEro OMOJIACKUBAIOT TETION BOJION U
cupToM. B moBceqHEBHOM paboTe MJis yAaJICHUS KUpa MPEAMETHBIC CTEKJIa HaTH-
paroT KyCKOM MBbIJIa, IMTOCJIE YeTO BBITHPAIOT YUCTOMW XJIOMUATOOYyMaKHOU candeT-
KOW. XpaHSIT YKUCThIE MPEIMETHBIE CTEKJIa B CYyXOM COCTOSSHUM WJIM B OaHKax ¢
OPUTEPTHIMU MPOOKaMH, 3alOJHEHHBIMU 96%-HbIM cMpTOM. BbIHUMATh CTEkia
cineayer nuHieToM. [lepen ynorpebieHueM CTEKJia MPOCYIIMBAIOT HA BO3yXe U
MPOTUPAOT YKMCTOM TKaHbiO. [IOKpOBHBIE CTEKJIa TakXKe JOKHBI OBITH XOPOIIIO
BBIMBITHI, BBICYIIICHBI U XPAHUTHCS B CIIEIIUATIBHBIX KOPOOKax miM vamkax [letpu.

IIpucomoeumuv oxkpawienHwlll npenapam.

[lepen paboToil KaXkIbIil CTYACHT IMOJyYaeT MO JIB€ MPOOUPKU C YUCTHIMU
KyJIbTYypaMU IPaMIIOJIOKUTEIBHBIX U TPAMOTPHUIATEIbHBIX OAKTEPHIA.

[IpuroroBnenue npenaparta BKJIOYAET CIEAYIONIUE TAIbI:

1. ITpuroroBienre Ma3ka. B kamiro BOJbI, HAHECEHHYIO Ha 00€3)KUPEHHOE
PEIMETHOE CTEKJIO, IIOMEIIAIOT JBE KYJIbTYphI, COOMIOasi CTEPUIbHBIE YCIOBUS.
Uto0bl HE HAPYMIUTh CTEPUIHBHOCTh UYHUCTBIX KYJIBTYP, MHUKPOOHOJIOTUYECKYIO
METIIIO TIepesl 0TOOPOM KaKI0M KYJIBTYPhI U TIOCIIE UCTIOJIB30BAHUS TTPOKATUBAIOT
B IUIAMEHU Topenku. Ma3ok pa3Mas3bIBalOT MO CTEKIY TOJIBKO IMOCJIE BHECEHUS B
KAIUTIO JIBYX UCCIEIYyEMBIX KyIbTyp. Ma30oK BBICYIIMBAIOT HA BO3AyXe U (UKCUPY-
10T B TUIAMEHU TOPEIIKH.
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2. Okpacka ma3ka. Okpacka no ['paMy sBisieTCS CIOXKHOM, Tak Kak B IMPO-
necce padoThl UCIOIb3YETCS HECKOJIBKO KpacuTesei. 31ech OUeHb BayKHA OUYEpeI-
HOCTb OKpallIMBaHHUSA:

v Ha ¢uKCHpOBaHHBIN Ma30K HAHOCSAT T€HIIMAHOBBIM (DHOTETOBBINA KpaCH-
Tenb. Bpems okpacku 2 MUHYTBL.

v" Tlo ucTedyeHnH BpeMEHH OKPAIIMBAHHS KpacHTeNIb CMBaroT. He mpoMsl-
Bas Ipenapara, Ha Hero HaHocsAT pactBop Jlrorons. Bpemst 06pa6orku PactBopom
JIrorons 1-2 munyThl. [Ipu 3TOM Ma30K YepHEET.

v" PactBop Jlrorons ciuBarot. [Ipemapat 00eciBEYMBAIOT STAHOJIOM B T€Ye-
Hue 30 CexyHI.

v" TIpenapar OBICTPO MPOMBIBAIOT BOIOM U OKPAIIUBAIOT PYKCHHOM 1-2 MH-
HYTHI.

v OyKCHH CIIMBAIOT, MPENapar MPOMBIBAIOT, BHICYIIMBAIOT U MUKPOCKOIIH-
PYIOT C MacCIISIHOM UMMEPCHEMN.

Ecnu Ma30k mpaBUIIbHO OKpALIEH, TO B MOJIE 3PEHMS] MUKPOCKOIIA IPaMIIoJIo-
KUTEJbHBIE KJIETKU BBIMISAIAAT CHUHE-(DHOJIETOBBIMH, TPAMOTPULIATENBHBIE — PO30-
BO-KpacHble. bakTepuun 3apuCOBBIBAIOT, 3alIMCHIBAIOT HA3BaHUs OAKTEpHil, mperna-
paT yOuparoT, HOMEIaT B IOCYAY € AE3UHPUIUPYIOIIKUM PACTBOPOM.

HN3y4yenne Mopdoa0ruu MULEJIUAIBLHBIX TPHOOB

MunenuanbHble TPUOBI — ATO OOIIMPHAS TPYyNIa HU3IIUX PACTUTEIbHBIX Op-
raHU3MOB, JUIICHHBIX XJopoduia. Teno mMuienuaabHoro rpuda, rpuOHULIA WITH
MUIIETNH, COCTOUT U3 MHOKECTBA NIEPETICTAIOIINUXCS HUTEH — ri(OB, KOTOPHIE TY-
CTOM CEThIO CIIETAIOTCS] HA OBEPXHOCTU MUTATENbHOro cyocTaTa. OT BETBUCTOTO
MULENINSA OTXOJAT IJI0JOHOCALINE TH(BI-CIOPAHTUHA M KOHUAUEHOCIBI, Ha KOHIaX
KOTOPBIX HaXOAATCS IIJIOJOBBIE TEJIA.

Texnuka mpuroroBneHus npenaparoB. [Ipu uccnenoBaHuu rpubOB U3 HUX
KyJIbTYyp Oepercs HeOOJIbIION KyCOUeK MUIIENHS C MOMOIIBIO JIBYX UIJ. Munenuit
Ha IPEAMETHOM CTEKJIE OCTOPOKHO PACIIEIUIAIOT MIVIAMH, CTPEMSICh KaK MOKHO
Jdy4lie pa3beauHUTh rudbsl. B KadyecTBe KUAKOCTH UCIOJIB3YIOT CMECh CIIUPTa U
[JIMLEPUHA.

HM3yyenue Mop(oa0rum ApoasKen

Jpoxoku peACTaBIsIOT COO0N OJJHOKIETOYHBIE HEMOABUKHBIE MUKPOOpTa-
HU3MBI ¢ HalmuneM AuddepeHnpoBaHHOTO SApa, ¢ pa3MepaMy B MONEPEYHUKE 3-
5 MKM, 110 JyiuHe 6-12 MkM. DopMa KJIETOK APOXKIKEH Jalle okpyrias, suieBuHas
(Saccharomyces), munuaapuyeckas (Schixosaccharomyces), numonoBuaHas (Sac-
chatomycodes).

B nmromniazMe qpoxKeBOi KIETKA MOKHO YBUIETh PA3IMYHOTO POJIa BKITIO-
YEHUSI — KaleNnbKU JKUpa, TIIMKOTEH, BAMIOTUH. [0 Mepe crapeHus KJICTKU B HEH
MOSIBJISIIOTCS. BAKYOJIM-TIOJIOCTH, HAIOJTHEHHBIE KJIETOYHBIM COKOM. PazMHOkaroTCs
TPOXKH MPEUMYIIIECTBEHHO MTyTEM IMOYKOBAHUS, MHOTHE CITIOCOOHBI €IIe U K CIO-
pooOpa3oBaHUIO.
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[opsinok mpoBenenust paboTel. [IpUroToBUTH NBa-TpU Mpemnapara «pas3aas-
JIEHHAs! KaIllsh» Pa3jInyHOIO BUJIA YHCTBIX KYJbTYP APOXKEH, 3apUCOBATh U OIHU-

CaTb 3TH NIPCIIapaThI. Haiitu B HUX 1 3apUCOBATh MOYKYIOIMHUECCA KICTKH.

Omnpenenenue NPoIEHTA NOYKYIOIIMXCH M MEePTBLIX KJeToK. [locyeT KIeTOK
apo:xxkeint B kamepe I'opsieBa.

IIpucomosumu cycnensuro uz npecco8aHHbIX OPOANCHCeU U cOerams pazgeode-

HUe U3 Hee UL HCUOKUX OPOACIHCE.
Hopsaok npoBesieHns paboThl. 1T APOXOKEH U3 LEHTpaIbHOU YyacTu Opycka BHe-
cty B koyi0y ¢ 100 mu1 cTepusibHOM BOAOIPOBOJHOM BOJBI M TIIATEIHHO pa3zMe-
warte. 13 ucxomuoro passenenus (10%) caenatsh psi MOCIEN0BATENbHBIX Pa3Bee-
uuii (10°-10%)cornacHo cxemMe MPUrOTOBIEHUS pasBedeHHs. | MII XKHUAKHX IPOK-
el BHeCTH B MepHYIo kKoyi0y Ha 100 miu. CTepuiibHON BOJOTPOBOAHOM BOIOH J10-
BecTH 10 MeTKM. [lomyunrcs passenenue 10%. M3 MCXOQHOTO pa3BeneHMs IEIAIOT
PSA TIOCIIEN0BATENBHEIX pa3BeaeHuii (10°-10°).

IIpoussecmu noocuem npoyenma nouxyrowuxcs kiemok. lopsanok onpene-
JeHus pabotel. Onpeaenute O0IMil BU IPOXIKEBBIX KJIETOK U HAJTUYHUE MOJBHX-
HBbIX OaKTepuil, KOTOPbIE OOBIYHO OTHOCSITCS K THWJIOCTHBIM. [ HUJIOCTHBIE OakTe-
pUU aKTUBHO pasnararoT O0enku. OHU SBISIOTCS aHTAarOHUCTaMU MO OTHOIICHUIO K
MOJIOUHOKHCIIBIM OaKTEpHUsIM U JPOXOKaM caxapomuileTam. MIHTeHCUBHOE pa3BH-
THE THUJIOCTHBIX OaKTEepUil pe3KO yXyAIIaeT KauecTBO Noiydadpukara.

Pe3ynbTaThl onbiTa 3anumuTe B TeTpaap. [Ipenapar 3apucyiire.

B sToM mpenapare moacuMTanTe KOJIWYECTBO IMOYKYIOLIMXCS KIETOK. [l
3TOrO MOJICYUTANTE 00Iee KOJTMIECTBO KIETOK M KOJIMYECTBO KJIETOK C TTOYKAMH B
10 monsix 3peHus MHKPOCKOIA W ONPEACIIUTE MPOLEHT MOYKYIOIIMXCS KIIETOK.
JlanHbIC OnIpeneNeHrs 3aHECUTE B TAOIUILy U CACIANTE pacyer.

Tabnuia

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

OO01iee KoaHMue-
CTBO  JPOXIKE-
BBIX KJIETOK

KomnuectBo
MTOYKYFOIIUXCSI
KJIETOK

KONIMYECTBOMOYKYIOLUMXCAKNETOK s 00
06LLEeeKkoNNYeCTBOAPOXCKEBBLIXKNETOK

[To BHemHeMy BHIY KJIETOK (TIPO3Pa4HOCTh, FTOMOT€HHOCTh WJIA 3E€pPHH-
CTOCTh MPOTOIIA3Mbl, HAIMYKME BAKYOJICH), UX pa3Mepbl, KOJIMUECTBY U XapaKTePy
MIOYKOBAHUS CYJIAT O GU3HOJIOTUIECKOM COCTOSTHUH JIPOIKKEH.

[To BennuMHE MPOILIEHTA MOYKYIOMIMXCS KJIETOK B MPECCOBAHHBIX (JKUIKHUX )
JPOKAX CYAST O PUBHOIOTHUECKON aKTUBHOCTHU KYJIBTYPHI.

Onpedenumsv npoyenm mepmevix Kiemok. 11opsnok mpoBeneHus padoThl.
KadectBO apoxxked B 3HAYUTEILHOW CTENEHW 3aBUCUT OT COJEpP)KaHHUS B HUX
MEPTBBIX KJIETOK.

% MOYKYIOIIUXCS KIIETOK
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Merton onpenelieHus MEPTBBIX KJIETOK OCHOBAH Ha Pa3iMuMK IMPOHUKHOBE-
HUS KpacuTessl yepe3 000JI0UKHU KUBBIX U MEPTBBIX KIIETOK.

Jlns onpesesieHusl MPOLEHTHOTO COJEPKaHMsI MEPTBBIX KJIETOK B IIPECCO-
BaHHBIX (KUIKHUX) JPOXIKAX HYKHO KaIUIIO THIATEIHHO EPEeMEIIaHHON CYCIIeH3UU
JPOXOKEM HAHECTH Ha MPEIMETHOE CTEKJIO, J0OABUTh K HEHW MaJIeHbKYIO KarlTio
pacTBopa METHJICHOBOM CHHU M HAKPHITh MMOKPOBHBIM CTEKJIOM. YUepe3 1-2 MUHYTHI
MUKPOCKOTIUPOBATH TpernapaT U MOJCUUTATh YHUCIIO OKPAIIEHHBIX U HEOKPAIICH-
HBIX KJE€TOK B 10 mossix 3peHusi. OKpallleHHbIE KJIETKHU SBIISIOTCS MEpTBbIMU.Pe-
3yJIbTaThl ONBITA 3aIIMCaTh B TAONUIly | clenaTh pacuet. [Ipenapar 3apucoBarts.

TaoOmuna

1 2 3 4 5 6 7 8 9 10 Bcero

OO0mee Ko-
JINYECTBO
TIPOIKIKEBBIX
KJIETOK

KomnnuectBO
MEPTBBIX
KJIETOK

KOJIN4eCTBOMEPTBbLIXKIIETOK %k 100
06LLl,eeKOJ'IMLIECTBO,D,pO)K)KeBbIXKJ'IETOK

JlaliTe 3aKkiroueHue o padoTe.

% MEpTBBIX KIIETOK

IIpouzeecmu noocuem Opodrcocesvlx Kiemok 8 cuemnou kamepe I opsesa.

Cuer KIETOK MPOM3BOJUTCS CIEAYIOUMM OOpa3oM: IMOJCUYUTHIBAIOTCS BCE
KJIETKU, HaXOJAIIUeCs BHYTPU OOJBIIOTO KBajpaTa M HAa MOTPAHUYHBIX JTUHUSX,
eciii OOJIBITIE TTOJIOBUHBI KJIETKHM HAXOJWTCS B JJAaHHOM KBajapaTte. B Tom ciyuae,
KOrJa KJIETKU MePeCceKaroTCsl MOrpaHuYHON JTMHUEH MoroiaM, CUUTAIOT TOJIBKO Ha
JIBYX CMEXHBIX CTOPOHAX KBaJpara, HapuMmep, Ha HUKHEN U JIEBOH.

KonuuectBO MUKPOOPTaHM3MOB B OJHOM MUJUTHJIMTPE OMPEACNISIETCS IO
dbopmyie:

x = 249901000,
B+l

r7ie @ — CyMMa KJIETOK, MOJACUYUTaHHAs B «B» MaJIbIX KBaJpaTaxX CETKU;

B — KOJIMYECTBO MaJbIX KBaIpPaTOB, B KOTOPBIX MPOBOAUIICS MOJCYET;

C — TMPEIBAPUTEIBHOE PAa3BEACHUE UCCIIEYEMOM KUIKOCTH;

1/4000 — 06beM Majioro KBajapara;

1000 — mepecuer Ha 1 cm?.

Krnerku pekoMmeHmayeTcs: mojacuuThiBaTh B 10 O0NbIIUX KBajpaTax ¢ MSTH-
KpaTHOW MOBTOPHOCTHIO. CIHUIIKOM T'yCThbI€ CYCIIEH3UU CUUTATh TPYJIHO, TOITOMY
uX ClieAyeT pa30aBisATh CTEPHIIBHON BOAOW. JIydre moiap30BaThCsl TAKUMU Pa3Be-
JEHUSMHU, TIPU KOTOPBIX KOJUYECTBO KJIETOK B OJTHOM OOJIBIIIOM KBajJpaTe HE Tpe-
BbIIIAET 16.

Omnpenenenue 001ero KOJIMYECTBA MUKPOOPIraHU3MOB B MYKe. AHAJIW3 MU-
Kpodiopbl 00pa310B ChIPbA MOCJE BbICEBA HA TBEp/Able NUTATEJAbHbIE CPEIbL.
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Onpedenumsv obujee KOAUYECMBO MUKPOOp2anusmos ¢ myke. 11opaok mpo-
BeJeHHs paboThl. J{7s onpezeneHus: 001Iero KOIMuecTBa MUKPOOPTaHU3MOB B MY-
K€ U3 cpeaHel mpoObl MyKH B3sTh HaBecKy B 10 r u nepeHectu B koyi0y ¢ 90 mi
cTtepuiibHOM BOJbl. CollepKMMOE KOJIObI OCTOPOKHO (HE cMauMBasi BATHOW MPoO-
KH) B30QJITBIBATh B Te€UeHUE 5 MUHYT. [Ipu 3TOM mosyyaeTcsi CMbIB MUKPOOPTaHU3-
MOB, SIBJISIFOIIUNCS MEPBBIM (MCXOJIHBIM) pa3BEEHUEM, KOTOPOE UCIIOJIb3YETC s s
noceBa B MepBYI0 Yamky lletpu u 11 nosydeHus ocIeyoIero BTOporo pa3se-
JIECHUSL.

OnacHbIMU BpEAUTENISIMH XJIEOOTEKaPHOTO MPOU3BOJICTBA SIBISIOTCS: CIIO-
poobpa3ytonue 6akrepun (BaccillusSubtilis), koTopbie BBI3BIBAIOT KapTO(DeETbHYIO
(Tsryuyro) 6one3ns xieba. [Ipu Beimedke xyieba Temneparypa MsKHIIA JOCTUTAET
95-97° u HOrMbarOT TONLKO BEreTaTUBHLIE KIETKH 3TUX OAaKTEPHUH, CIIOPBI OCTAIOT-
s )KU3HECIIOCOOHBIMMU.

MuKpoOHOJOTHYECKHUM METOJOM MOKHO OIpPEAEIUTh CHOPBbl ITHUX OakTe-
puit: 10 r Mmyku u3 cpegHeit mpoObl cMewmath ¢ 90 Mi1 cTrepuibHOIM BOABI (pa3Bese-
Hue 1:10) u HarpeBats B BoasiHOUM Oane B TeueHnue 10 mun. Ilpu temnepatype 90-
95°C. IpuroroButh pasBenenue 10%. 13 nomydyeHHbIX pa3BeaeHuii M0 1 My BbICe-
ATh TIIYOMHHBIM crocoOoM B yamike IleTpu, HCNONB3ys MSACONENTOHHBIA WM
IpoxokeBon arap ¢ 2% caxapa, pH 7-7,2. IloceBbl TOCTaBUTh B TEPMOCTAT HA 2-3
CyTOK pu Temreparype 35-37°C, 3areM moACUUTATh KOJOHHHU CIIOPOOOPA3yIOIIUX
OaKTepHil ¢ y4eTOM pa3Be/IeHHUs.

[Tpu conepkanuu B 1t 10 200 criop 6akTepuii Myka CYUTAETCS HOPMAJIbHOM,
ot 200 1o 1000 — comuutensHOM, cBbime 1000 — cuabHO 0OCEMEHEHHOM M OIlac-
HOU U151 IPOU3BOJICTBA.

IIposedume ananuz mukpoghnopvl 00pazyoe MyKu nocie 6viceda ee Hda

meepovle numameibhvie cpeosl. 11opaiok mpoBeaeHUs padboThl. 13 BEIpoCIIUX KO-
JIOHMI TPUTOTOBUTH 2-4 mpemnapaTta B KMBOM BHUJE («pa3daBli€HHAs Karuish») U3
KaxJ01 yamku. [IpocMoTpeTs npenapaTsl 0] MUKPOCKOIIOM, C/IEJIaTh 3aPUCOBKU
B T€TPAJH U JaTh UX aHAIIU3.
[loacunTtarh BBIPOCIINE KOJIOHUUM M YMHOXKUTH 3TO YUCJIO Ha COOTBETCTBYIOILEE
pa3Benenue. Hanpumep, B uaiike, rie ObUl MOCEIH MaTepHal U3 pa3BelCHUS
1:100, BeIpociio 12 kononuii. CnenoBatenbHo, B 1 T Myku comepxutcs 12*100 =
1200 6axTepui.

MuKkpoOHOJIOrnYeCKUl AHAIN3 NUBA, NOABEPriuIerocss MUKPOOHOJI0THYEeCKO
nop4e; 0€3aJKOroJbHbIX HAMUTKOB, ChIPbS, €010a, N0AY()AOPUKATOB

IIpucomosumsv npenapamvl u3 nieHKu, Mymu u 0cadka  nuee u nposecmu
UX MUKPOCKONUPOBAHU. €

Mukpodaopa nuBa. ['0ToBOe MMBO MOXKET OBITH 3apak€HO MOCTOPOHHUMH
MHUKPOOPTraHU3MaMu IpH po3auBe. KOHTPOIb rOTOBOM MPOAYKLIHUH MTPOBOASAT €Ke-
JIHEBHO, MpoBepss ero croiikocts npu 20°C. B 1 M1 nuBa He JOKHO OBITH Goliee
100 mocTOpOHHMX MUKPOOPTraHU3MOB. B ocaake nmuBa MOTyT HAXOAUTHCS KyJIbTYp-
HBIE JPOYKKU U IOCTOPOHHNE MUKPOOPTaHU3MBI, BBI3BIBAIOIINE €TO MOPUY: HNEANO-
KOKKH, JIUKUE JIPOIKU, MOJIOYHOKHCIIbIE OaKTepUM U JAPYTHE€ MUKPOOPTaHU3MBI.
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Jukue npoxskd oOpa3yroT cropbl B nuBe yepe3 24-36 4dacoB, MUBOBApECHHbBIC
TPOXOKU — uepe3 3-7 CyTOK.

Ilopsinok mnpoBeneHus padotel. [IpuroToBuTh mpenapar B KMBOM BHUJE
(«pazmaBieHHas Karuisi») U3 IUIGHKU, MyTH U ocajka. Ha mpeameTHoe CTEKIJIO Ha-
HECTHU KAaIlII0 BOJAbl U CTEPUIILHOM METJIEW BHECTH U PAcTePeTh YAaCTUIY IJICHKH.
[Ipenapar 3apucoBaTh U ONUCATH.

Takxe TpUroTOBUTH MpernapaT U3 0cajika U MPOBECTH MUKPOCKOITUPOBAHKE
Kanenbku MyTH.B TeTpaau 3apucoBarh Bce TpU Ipenapara.

CaHUTAPHO-0AKTEPHUOJOTHYECKMA AHAJIN3 P00 BOAbI H_BO3/1yXa

IIposecmu ananuz muxpoghnopvl 6o30yxa. 1lopsanok mpoBeneHUs PaOOThI.
JIBe crepunbHbie yamku [letpu moanucate, ykaszas rpynmny, GaMuIuio U JaTy Mo-

ceBa. B3sATh NBe mMpoOMPKU pPaCTOIIEHHOTO M CJETKa OXJaKIEHHOTO MSCOIIETI-
TOHHOTO arapa, OJHOBPEMEHHO BBIHYTh U3 HUX MPOOKH, 00’KeUb Kpas MpOOUPOK B
IUIAMEHU TOPEJKU U BBUIUTH cojepkumoe (15-20 mu1) Ha AHO 4YallKW, Clerka ee
OPUOTKPBIB. BBICTPO 3aKpBITh YalIKy, B3STh €€ B PAaBYIO PYKY, U, CJIErKa MOKa4u-
Bas, paBHOMEPHO PacHpeaesuTh Cpey Mo JHY Yamku. Yaliky nocTaBuTh Ha CTOJI
U MOJ0XAATh J0 MOJHOrO YIJIOTHEHUs cpenbl. [loacymuTh yaliky B TepMocTare
npu 45°C. BHyTpH TepMocTara Yaiiky ONpOKMHYTH (arapoBas IUIaCTHHKA JOJDKHA
ObITh OOpaleHa BHU3) U BbIAEpXKaTh B TEPMOCTATE 5-8 MUHYT.

B nomemienun, rie mpou3BOAUTCA OMNpeaeieHrue MUKPO(DIOphl BO3ayXa,
OTKPBITh YaliKy Ha 5 MUHYT. OHOBPEMEHHO MPOBECTH OMpeeeHne MUKpPOQI0-
pBI B HApYKHOM aTMoc(epHOM Bo3ayxe. Haliky mocTaBUuTh B TEPMOCTAT MPU TEM-
nepatype 37°C s passutus OakTepuanbHoi (uiopsl. Uepes 24 yaca nepecTaBUTh
yalmky B TepMocTtar npu temmeparype 25°C u Beigepxkarh eme 24 yaca I mpo-
pacTtanus IiecHEeBBbIX rpuOoB. [Ipu momomu JIymbl NOACYUTATH KOJIUYECTBO BbI-
pPOCIINX KOJOHHUM U CIIeJaTh pacyeT B TETPAAH KOJIMYECTBA MUKPOOPraHU3MOB, Ha-
xopammxcs B 1 M> Bosmyxa mo popmyite, npemioxkennoi B.JI.OMensackum.

KonnuecTBO MUKpOOpranu3MoB B 1 M> Bo3ayxa

_ . %100+54
X =a*1205%1

rJIe a— YUCI0 KOJOHUH, BRIpoCIInX B yarike Ilerpu (cpennee u3 AByX);
S — mnomans yamku [leTpu, B3ATOM 11 aHAIU3a, CM2;

100 — mepecuer miomaau yamky Ha 100 cm?;

T — BpeMs1, B TeueHHE KOTOPOro YalliKa Oblla OTKPHITA, MHH. ;

100 — mepecuer Ha 1 M.

IIposecmu ananuz 600vl Ha obuee codepircanue MUKPOOP2aAHU3IMos 8 1 M.

[opsnok npoenenus pabotel. bByTeuiky (kon0y Ha 0,25, 0,5 unu 1 1) Tma-
TEJIbHO BBIMBITh, 3aKPbITh BaTHO-MapJIeBOM MPOOKOM, HAKPBITh OyMa)KHBIM KOJI-
Ia4YKOM, 3aBSA3aTh y TOPJIOBHMHBI U CTEPUIM30BaTh B aBTokIaBe npu 120°C B Teue-
Hue 30 muH. Crepunu3anuio MOXHO MNPOBECTH CcyxuM mnapom B meuu [lactepa
(0ObIuHBIM CcymmIbHbIH mKad) npu 150°C B Teuenune nByx yacos uiu npu 170°C B
Te4eHue OJHOro vaca. [[ns mpod XJopupoBaHHOM BOJbI B OYTBUIKH IEPEN CTEPU-
au3auuen BHecTu 2 M 1,5%-Horo pactBopa THocyibgara Hatpus. B mocyny, cre-
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PWIM30BAHHYIO CyXUM MapoM, BHOCAT Iepea 0T0opoM mpobObl 2 Mil THOCYIb(ara
HaTpus. Kpan unm kpail cmyckHON TpyOKHM O0XKeub 3aKKEHHBIM BATHBIM TaMIIO-
HOM, ITIPONUTAHHBIM cIUPTOM. OTKpBITE KpaH U B TeueHue 10-15 munyT Bogy cmy-
CTHUTb, MOCJIE YETro MPOU3BECTU OTOOp MPOOKI. ByThUIKY pa3Bsi3aTh, BRIHYTh MPOOKY
BMecCTe ¢ OyMaKHbIM KOJIIIAYKOM U HaOpaTh MpoO0y HEMOCPEICTBEHHO B MOJTOTOB-
JISHHYIO TIOCY]ly, CTapasch HE 3aMOYUTh BaTHYIO MPOOKY. 3aKpbITh OYTHUIKY MPOO-
KOM HaJ| OTHEM M 3aBsi3aTh. Boja MoAIekKUT aHAIM3y HE MO3kKe 2-X 4acoB IOCIIe
otbopa. CrepuiibHOM nUNeTKol HabpaTh 1 Ml nccnexyeMon BObl, BBUINTh B Yalll-
Ky Ilerpu u 3asnTh 15 M1 MACOIIENTOHHOIO arapa, KOTOPBIN IPEIBAPUTEIBHO pac-
IWIaBUTh ¥ oxyaguth 10 45°C. Bpamas yaIiky, TIIaTEIbHO IEPEMENIATh BOLY C
MMATATEIIbHOU CPEIOM.

OnpenesneHne 3arpsi3HEHHOCTH PYK MEPCOHAJIA HA 001YI0 00ceMeHEHHOCTD

Onpedenumsv 0d6wee Koauyecmeo MUKpOOp2aHu3Mo8 8 CMblae PYK.

[opsinok mpoBenenust paboTel. CTEPUITHHBIM TAMIIOHOM, CMOYEHHEIM B CTe-
punbHOM Bos€ ((PM3MOJIOTUYECKOM PACTBOPE) MPOTEPETh JIAJOHU, THUIbHYIO TIO-
BEPXHOCTh PYK, [OJ] HOI'TSMU U MEXIy NajbllaMi 00eux pyK. TaMmoH morpy:xarot
B Ty € IMPOOUPKY, B KOTOPOU MPOU3ZBOAMIOCH CMaulBaHUE, XOPOIIO B30AJITHIBA-
10T, OTOMParOT 1 MJI pacTBOpa CTEPUIIbHON MUINETKON U rOTOBAT pa3BeneHue (1:10,
1:100). Jlns onpeneneHust oOIIEero KOJUYECTBA MUKPOOPTaHU3MOB B 1 MJI CMbIBa
IIPOBECTH TOCEB Pa3BEJICHUIN HAa MSICONMENTOHHBIN arap. Yamku moanucarh ¢ yka-
3aHHUEM JaThl, TPYNIbl, paMuiInu odydaromierocs. Yamky ¢ moceBoM NOMECTUTH B
tepmocTtar 1pu 37°C Ha 48 yacoB. OcTaTOK CMBIBA BMECTE C TAMIIOHOM BBICESTH B
pOOUPKHU € TMOIUTaBKaMH, T00aBUTH B HUX 1O 5 Mi cpeabl Kecciepa u BbIpaiiu-
BaTh B TeueHue 24 yacos mpu temmeparype 43°C.

3aTeM MOJCYUTATh KOJIMYECTBO BBIPOCIINX KOJOHHUN U ONMPEACIUTh HAMUUe
KHUIIIEYHOU MaTOYKU. YUCTOTY pyK OLIEHMBAIOT MO KOJIUYECTBY MUKPOOPTaHU3MOB B
1 M3 cMBIBa TP OTCYTCTBUY KUIICYHOW Manouku(Tabmuma §).

Tabmauua 8

KonnuectBo MHKpoOpranu3moB B 1 mil
CMBIBA C PYK

O11eHKa YUCTOTBI

1000 OTJIMYHO

1000-5000 XOpOIIIO
5000-10000 YJOBJIECTBOPUTEIBLHO
cBoire 10000 IJIOXO

B TETPaab 3aHCCTH PE3YJIbTAaTbl ONIPCACIICHUA U CACIATh COOTBCTCTBYIOIIHC

BBIBOJHI.

NEPEYEHb IPAKTUYECKUX 3AHATHUN

O3HakoMJyIeHHE ¢ 000PYI0BAHMEM WM NPHUHANIECKHOCTAMU MHMKPOOHOJ0rHYe-

CKOii JJabopaTopuu.

[TpoOupku ¥ KOJOBI MPU MUKPOOHOJIOTHUECKUX PabOTaxX HCIOIB3YIOT IS
XpaHEeHHS KUJKUX U TJIOTHBIX MUTATEIBHBIX CPEJ W IS BBIPAIIMBAHUS KYJIbTYD
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MUKpPOOPraHU3MOB. /{7151 mpenoxXpaHeHus] TUTATENbHBIX CPEl OT MONagaHus MOCTO-
POHHUX MHKPOOPTaHM3MOB M3 BO3yXa MPOOMPKU U KOJOBI 3aKPHIBAIOT BaTHBIMU
npoOkamu. [IpuroroBieHue BaTHbIX MPOOOK MOKA3aHO HA pUCYHKE 1.

LS

Pucynox! - [IpuroroBnenue BaTHBIX TPOOOK
bponunbhpie TpyOKu (puc.2) HUCTIONB3YIOT JUISI OMPEAENICHUS AKTHBHOCTH
MUKPOOPTaHU3MOB 110 X Ta3000pa3oBaHuto. TpyOKy 3amOTHSIOT )KUAKOU KYJIbTY-
poii Tak, 4TOOBI B 3alassHHOM KOHIIE HE OCTaBaJOCh My3bIpbKOB Bo3ayxa. [Ipu Opo-
KEHUU BBIJICTSIONIMICS Ta3 BBITECHSET KUJKOCTh M3 3amassHHOro KoHia. O0beM
BBIJICJIMBILIETOCS Ia3a OMPEAEIIAIOT 0 UMEIOIIEHCS Ha 3aasHHOM KOHILE IIKaJe.

Pucynok? - bpoaunbHbie TpyOKH

Yamku I[letpu (puc.3) npuMEHSIOT AJisl BhIpAIIMBAHUS KYJBTYPbl Ha TUIOT-
HBIX IUTATENbHBIX CPEaXx.

Pucynok3 - Yamku Iletpu

JU1s mepeceBa MUKPOOPraHU3MOB U3 OJHOM CpPEelbl B APYIYIO IOJIb3YIOTCS
MUKPOOHOJIOTUYECKOH TIeTieH (puc. 4a), CeTaHHON U3 BOJIb(PPaMOBO MTPOBOJIOKU
U YKPETIEHHOW B CTEKJIIHHOM WJIM METAJNTHYECKOM Jeprkarese; urioil (puc.40) u
miranesieM (puc.4B), UCIOJIb3YEMbIM ISl Pa3Ma3bIBaHUS KUJIKOW KYJbTYpPbl HA MO-
BEPXHOCTH IUIOTHOM muTaTenbHOM cpenbl. [Tunetku I[lactepa (puc.4r) ucnosnbiy-
I0TCA JJIs TIEPECeBa JKUJIKMX KYJIbTYP MUKPOOPTaHU3MOB.

a 6 B r

Pucynok4 -Muxkpo6uosiornueckuii ”HCTpyMEHT

O0s13aTeNbHBIM YCIOBUEM IIPHU BCEX MUKPOOMOJIOTUYECKUX paboTax SIBIISICT-
Csl CTEPUJIBHOCTDH MUTATEIBHBIX CPEJ, MOCY/Ibl, HHBEHTAps, T.€. OTCYTCTBUE B HHUX
KaKUX-THOO0 MUKPOOPTraHu3MOB. VTibl ¥ MeTiu cTepmin3yoT MpOKaIMBaHUEM Ha
IUTAMEHH, a UX PYYKU OOKUTAIOT.

[TycTeie TpoOUpPKH, KOJOBI M OpOAWIBHBIC TPYOKH, 3aKPBHIThIE BaTHBIMH
npoOkamu; yamku [leTpu, mmarenu ¥ NMUIETKH, 3aBEPHYTHIC B WHIUBUyaIbHBIC
OyMa)kKHbI€ TMAKETUKHU, CTEPWIM3YIOT CYXUM KapoMm (TOpsidMM BO3JIyXOM) B CYy-
mibHOM Tikady mm B meun [lactepa, mpeacTaBisionieil co00oil MeTaITnIeCKUn
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mkad ¢ TEIIou3oJAUUed U 3nekTpoHarpeBoM. CTepuiauzanus HPOAOHKAETCs
onuH yac npu temrnepatype 170°C nnm nBa yaca mpu remneparype 150°C.

Crepunu3zanys napoM MoJ JaBJI€HUEM SIBISETCS 04eHb 3()PEKTUBHON U TIPH
OJIHOKpPaTHON 00pabOTKe MPUBOAUT K YHHUUTOKEHUIO BEr€TATUBHBIX U CIOPOBBIX
dbopM. ITOT crtocod OCYIIECTBIAECTCS IPU MOMOIIHA aBTOKJIABA.

Crepunuszanus TEKy4uM MapoM NMPUMEHSIOT B TOM CIlTydae, €Clid CTePUIIU3Y-
eMblil 00BEKT (MOJIOKO, Cpe/Ibl, COIepKAIMe caxap U Jp.) IPU TeMIepaType CBbI-
me 100°C moxeT ymeHbmuThes. B anmapare Koxa crepunuzannio mpoBOAST TEKY-
yuM napoMB TeueHre 30-60 muHyT. OOBIYHO CTEPHIIM3YIOT TPH pa3a 1mo 30 MUHYT
C TIepepbhIBaMU B OJIHU CYTKH MEXK]Iy CTEPUIN3ALIUSIMHU.

[TacTepu3anueil Ha3pIBAETCSl YHUUTOXKEHHE OECCIOpPOBBIX (hOpM MpHU HArpe-
BaHUU 00BekTa B TeueHue 15 munyT npu 60-70°C. Oty 00pabOTKy IPOBOIAT s
YBEIIMYEHUSI CTOMKOCTU OT/AEJIbHBIX MPOAYKTOB: BHHA, MUBA, MoJoka u ap. [lpu
nacTepu3aluy MOru0ar0T MHOIME NATOTEHHbIE MUKPOOPTAHU3MBI.

JUist BBIpAIMBaHUS KYJbTYp MUKPOOPIaHU3MOB MPUMEHSIOT TEPMOCTAT, KO-
TOPBIN NIPEICTaBIIAECT cOO0M MKa], CHAOKEHHBIN JIEKTPOOOOrpeBaTesieM U TEPMO-
PEryJIUPYIOIIUM YCTPOUCTBOM.

Tepmoperynupyromnee yCTPOUCTBO ITO3BOJISIET NOAAEPKUBATH TEMIIEPATYPY
BHYTpPH T€PMOCTaTa Ha HY’KHOM YPOBHE B T€UEHHE JITUTEIIBHOTO CPOKA.

TexHNKA NPUTOTOBJIEHHUA NPENAPATOB MUKPOOPTraHM3MOB
[opsinok npoBeaeHus: paboThl. ['0OTOBUTH Ipenapar HY>KHO Ha COBEPIIEHHO

YUCTBIX 00€3KUPEHHBIX MPEAMETHBIX CTeKIaxX. [IpenMeTHbie cTekiia OepyT MUHIIe-
TOM WJIM NaNbllaMU 3a pedpa U MPOHOCAT yepe3 IIamsi TOpeNKH, cierka o0xuras,
HoCJIe Yero KiaaayT 000X KEeHHOM MOBEPXHOCThIO KBEPXY Ha MOCTUK. bakTepunoo-
TUYECKOM METJIEN, NPOCTEPUIN30BAHHON B IIJIJAMEHU FOPEJIKU U OXJIAKICHHOM, Ha-
HECTH KAIUIK0 MCCIIEAYEMOW B3BECHM MMKPOOPTaHW3MOB Ha NPEAMETHOE CTEKJIO U
KpaeM MOKPOBHOIO CTEKJA NPHMKOCHYThCs 1o yriioM 30° K Karie uceiemayemMoro
MaTepuaa.

BeicTphIM JBUKEHUEM OT ce0si PAaBHOMEPHO TOHKUM CIIOEM DPACHPEIETUTh
uccaeyemMyto mpoOy Mo Bcel MOBEPXHOCTH CTeKJIa. [IpUroTOBIEHHBIN Ma30K BbI-
CYLIUTh MPU KOMHATHOM Temmeparype. 3aTeM BBICYIIEHHbIN Ma30oK (PUKCUpyeTCs
JUTSl TOTO, YTOOBI: YMEPTBUTH KJIETKA MUKPOOPTAHU3MOB, INIOTHO MPUKPENUTD UX K
CTEKIIy, B pE€3YyJIbTaTe YE€ro OHU HE CMBIBAKOTCA MPHU MOCIEAYIOIINUX ONEPalUsIX;
YIIYYIIUTh OKPAIIMBAHUE, T.K. MEPTBbIE KJIETKH CTAHOBSITCS 00Jee MPOHUIIAEMbIMU
JUTS KPACUTEIIEH.

[Ipenapat MazkoM BBepX 3-5 pa3 IpOHECTH 4epe3 HauboJiee ropsAdyro 4acThb
wiamMeHu ropenku. [IpenMerHoe cTekiao ¢ Ma3koM HarpeBaroT He Oosee 2-3 ce-
KYH]I, IOKa HE BO3HUKHET OLIYIIEHUE JIETKOTO JK)KEHMS, €CIIM MPUIIOKUTh €T0 K
KUCTU pyKu. bonee niautenpHas TepMudeckas GUKCAIUS MOXKET U3MEHHUTh CTPYK-
Typy MUKpPOOHBIX KJIETOK U ux Gopmy. Ha uxcupoBanHsIii penapar, moMenieH-
HBI HA MOCTHK, YCTAHOBJICHHBIM HaJl BAHHOYKOM, HaHECTH 3-5 Karelb (B 3aBUCH-
MOCTH OT BEJIMYMHBI Ma3Ka) pacTBopa Kpacutens. Uepes 3-5 MuHyT npemnapat mpo-
MBIBA€TCSI BOJOM M3 MPOMBIBAJIKK 1O TE€X MOP, ITOKA CTEKAroUas BOJA CTAHET IO-
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YTH HEOKpamleHHOH. IIpu 3TOM cTekiio ciieyeT nepx’aTh HAaKJIOHHO. 3aTEM OKpa-
LICHHBIM Mpenapar BBICYLIMBAIOT HA BO3AyXe. B NpaBWIBHO NPUTrOTOBIEHHOM
npenapare MUKpPOOHbIE KIETKH JOJDKHBI OBITh PAcHoJIOKEHbl B OJUH CJOW.
PaccmoTpennsie npenapatsl ol MUKPOCKOIIOM MJIM MUKPOBH30POM HAJl0 3apHUCO-
BAaTh.

MeTobl OKPACKM MUKPOOPIraHU3MOB

Mertoabl OKpacku

[IpocTeie MeTOABI OKPACKU

CIioxHBIE METOABI OKPACKU

Merton okpacku 1o I'pamy;

Meton okpacka o L{niro-Huibceny;

Metona okpacku mo Mopo3oBy;

Meton okpacku o Pomanosckomy-I nm3se;

[Mopsimok mpuroToBIeHHS pabodero pactBopa. [Ipexie ueM npuroToBUTh paboune
pPacTBOPHI KPACOK, HYKHO 3a0JIarOBPEMEHHO U3 CyXHUX KPacOK MPUTOTOBUTH HACHI-
LIEHHBIN CIIUPTOBOM pacTBOp. 1A 3TOro Kpacky 3aauBaroT 96%-HbIM CIIUPTOM B
cootHoiennu 1:10. Pexomennayercst Opath Ha 100 M cniupta 7,0 T METUIIEHOBOM
cuHH, 4,8 T reHlMaH-BuoNeTa, 8,1 T OCHOBHOTO (hyKcuHA. V3 HaCHIIIEHHBIX CIUP-
TOBBIX PAacTBOPOB T'OTOBSIT BOJIHBbIE pabouue pacTBOpbl: K 30 MJI HACHIIIEHHOIO
CIUPTOBOI'O pacTBOpPa METWJIEHOBOM MUHHU J10OABIIsIIOT 100 M AMCTUIITMPOBAHHOM
Boabl U 10 mu 1%-Horo pactBopa enkoro kanusi (WM eakoro Hatpa). PactBop
KpPacKy MOXET JO0JIFO COXPAHATHCS U MO MCTEYEHUU HEKOTOPOTO BPEMEHHU KPACUT
JIy4Ille, YEM CBEXKEIIPUTOTOBIICHHBIM.

IIpuroroBieHne NUTATEJbHBIX CPe/L.

CocTaB 1 Ha3HaYeHUE NUTATENbHBIX cpel. 1o cocTaBy nmuTaTenbHbIE CPEab
NOJIPa3JIENSAI0TCS HA €CTECTBEHHbIE (HATypAJIbHBIE) U HCKYCCTBEHHBIE (CUHTETHYE-
ckue). HatypanbHble cpenbl COCTOAT U3 MPOIYKTOB KUBOTHOTO M PACTUTEIBLHOTO
IPOUCXOXKICHUS, UMEIOT CIIOKHBIA M HEMOCTOSIHHBIN cocTaB. X MCMONB3YIOT AJis
BBIPAILIMBAHUS MHUKPOOPraHW3MOB, HAKOIUIEHUS OMOMACCHI, XPAHEHHUS YHUCTHIX
KyJbTYp, HO OHM MAaJIONPUTOAHBI AJisi U3y4eHUs (PU3HOJIOTUM OOMEHA BEIECTB.
Haubosee yacTo UCTIONB3YIOT CIAEAYIONINE HATYPaAJIbHbIE CPE/Ibl: MCO-TIENTOHHBIN
OyJbOH (arap), IMBHOE CYCJIO U Cycllo-arap, APOKKEBYIO BOY U JIp.

CuHTeTHUECKHE CPEABI COJEPKAT B CBOEM COCTABE ONPEIEICHHBIE XUMUYE-
CKHE OPraHWYECKHE W HEOPTraHWYECKHUE COECJAMHEHMS B TOYHO YKA3aHHBIX KOHIIECH-
Tpauusx (aMHHOKUCIIOTHI, caxap, BUTaMHHbI, MUHEpaibHble coiu). Ilo Habopy
KOMIIOHEHTOB CHHTETHYECKHE CPEbl MOTYT OBITh CIOKHBIMU (Cpeabl JUIsl BhIpaA-
IIMBAHUSI MOJIOUHOKHUCIIBIX OAKTepUil) U MPOCTHIMU (CpeIbl sl KYJIbTUBUPOBAHUS
aBTOTPO(HBIX MUKPOOPTraHM3MOB). VX HCMONB3YIOT i1 HCCleqoBaHUS OOMeHa
BeriecTB. [1o Ha3HAUEHUIO Pa3TNYAIOT YHUBEPCAIbHBIC, JIEKTUBHBIE U AU(depeH-
UalbHO-IUAarHocTuyeckue cpeapl. 1o KOHCHCTEeHINH MUTaTeNbHbIE CpeIbl ObIBa-
10T KUJAKUMH, TIIOTHBIMU U CHIITYYUMHU.
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IIpucomosnenue 3amopa.B KacTproiar0 HACHIIATh OAHY 4YacTh COJOJA, Ha-
JIUTh YEThIPE 4YaCTU TEIUION BOJBI M MepemeniaTh. TemiiepaTrypa roTOBOM cCMecH
nomxHa O06Th 50°C. KacTpromro co cMechio IMOCTaBuTh Ha BoAanyo 6anro (50°C) n
Jep>KaTh IpHU 3TOU Temneparype 30 MUHYT.

3areM noJorpeTh 0aHio Tak, YTOOBI TEMIEPATYpa CMECH B KaCTPIOJIE MOAHS-
nack 10 63-65°C u nepkath pu 3TOM TeMIEpaType 10 UCUE3HOBEHUS peakiMu Ha
KpaxMmal (foaHas mpo6a). [ToaydeHHbI 3aTOp pa3iuTh B MPOOUPKHU U KOJIOBI.

Llpucomognenue cycira. Jns moilydyeHus cyclia 3aTOp MNPOLEIUTH 4epes3
IUIOTHYIO TKaHb. [lodydeHHbI (GuUIbTpaT HArpeTh 10 KUIMEHUA U KHUISTUTH S-
10MunyT. BpimaBmmii ocagok oTduiabTpoBath. Cycio pa3BEeCTH BOAOINPOBOIHOMN
BOJ0M 10 mioTHOCTHU §8-10% 1o caxapumeTpy, pa3iuTh B COCYAbl U IPOCTEPUIINA30-
BaTh B anmnapare Koxa unu B aBToknase (mipu 0,5 atMm. B Teuenue 30 MUHYT).

LIpucomosnenue cycno-aeapa. K cycny nobasutsk 2% arapa, HarpeThb J10 €ro
pacruIaBIeHUs, PAa3JIUTh B MPOOUPKH U KOJIOBI U TPOCTEPUITN30BATb.

BoipamyBanye MUKPOOPIraHU3MOB HA MJIOTHBIX U KHIKHX NUTATEJbHbIX Cpe-
aax

B npou3BoACTBEHHOM MUKPOOHOIOTHUECKOHN J1abOpaTOpUM MPOBOJSAT MOCEB
U TIepeCceB MUKPOOPTaHU3MOB JIJIsi MPUTOTOBJICHUSI MPOU3BOJCTBEHHBIX KYJIBTYD,
MOJJICp>KaHUsI B aKTUBHOM COCTOSTHUM YHUCTBIX KYJIBTYD, BBIJICICHUS MUKPOOpPTa-
HU3MOB M3 NMPOMU3BOJCTBEHHBIX M MPHUPOAHBIX cyOcTparoB u T.m. IloceBoM wiu
WHOKYJISILIMEN HA3bIBAETCS BHECEHHE YaCTH HCCIEIYEMOIO0 MaTepuana B CTEPHIIb-
HYI0 MUTATEIbHYIO Cpely, MEPECeBOM — IEPEHOC YaCTH BBIPAIICHHOW Ha MHUTa-
TEJIBHOU cpelle KyJIbTYpbl MHUKPOOpPraHM3Ma Ha JPYTYH0, CBEXKYI CTEPUIbHYIO
cpeny.

ITopsnok moceBa v nepeceBa MUKPOOPTaHU3MOB B KUJIKYIO CPELY:

1. B neByro pyky OepyT JBe MpOOUPKHU — OJTHY CO CTEPUIILHOU CpeIoi, Apy-
TYI0 — C KYJIbTYpO#l U Jiep>KaT B HAKJIOHHOM TOJIOKEHUH. B npaBoii pyke 00JbIIuM
Y YKa3aTeJIbHBIM MaJbLEM AepKaT OAKTEPHAIbHYIO METII0 U CTEPUIU3YIOT B IIa-
MEHHU TOPEJIKH.

2. BpiHMMAIOT BaTHbIE MPOOKU U3 00EUX MPOOUPOK, MPHUHKUMAIOT UX K J1a/10-
HU MU3UHIIEM M OC€3bIMSHHBIM MaJIbI[laMU MPABOU PYKH M O0XKHUTAIOT Kpasi MpoOu-
pok. CneasT 3a TeM, 4TOObI MPOOUPKU HE KacAJIUCh MOCTOPOHHUX MPEIMETOB.

3. Iletmro BBOAST B MpOOUPKY ¢ mepeceBaeMoil KyiabTypoil. OCTOpokHO, HE
KacasiCh CTEHOK, OTOHUPAIOT KAILUTIO XKUAKON KyJIbTypbl. ECiiM Ipou3BOAAT miepeceB
C KOCOTI'O CJIOS arapa, TO JJis OXJIQKICHUS METIM BHAYAJIE CIIETyeT MPUKOCHYThCS K
MOBEPXHOCTH arapa, rJie He ObLIO KYJIbTYPbI, TIOCIIe YeTro OepyT HaubOoJIbIIee KOJIU-
YECTBO MAaCChl CO CKOIIIEHHOM TIOTHOM CPEJIbI.

4. BBomaT meTai0 ¢ MaTepualioM B TPOOUPKY CO CTEPHIIBHOW KHIKOU
CpeJoii, cTapasich He 33/1eBaTh CTEHOK Ipooupku. [Ipu moceBe Ha CKOILIEHHBIE MH-
TaTeJIbHbIC CPEJIbI METII0 C KIIETKAMU MUKPOOPTaHU3MOB OMYCKAIOT MOYTH J0 JIHA,
/1€ CKaIUIMBAETCsl HEOOJIBIIOE KOJIMYECTBO KOHIEHCAMOHHOM Bobl. Crierka kaca-
SICh TETJIEH MOBEPXHOCTH IJIOTHOM CpeJibl, HO, HE Pa3phIXJIsid €€, MPOBOIAT OT JHA
BBEPX LITPUX.



27

5. Tletnto BBEIHUMAIOT, OOKWTAIOT Kpas MPOOWMPKH W BHYTPCHHHE KOHIIBI
IPOOUPOK, IMOCIIE YeTo MPOOUPKH 3aKPHIBAIOT.

6. IleTnro BHOBH MPOKAIMBAIOT B IJIIAMEHU TOPEJIKU.

7. Ha npoOupke nenar0T HaJAMUChH: Ha3BaHHUE KYJbTYpPHl U JaTy MoceBa. 3a-
CesIHHbIE MPOOUPKHU MOMEIIAIOT B TEPMOCTAT JIJIsl BBIPAIMBAHMS MPU MOCTOSHHOU
TemiiepaTtype. [loceBbl U nepeceBbl MUKPOOPTaHU3MOB JyUllle MPOBOAUTH B OOKCE.

IToceBbI Ha IUIOTHBIC CPEIbL:

_Ilocesel nieTiIcii Ha CKOLIEHHOMArape MpOBOJIAT:
3Ur3arooOpa3HbIM MITPUXOM, CBOOOIHO CKOJIB3S METIIEH MO0 MOBEPXHOCTH
IUTIOTHOM CpeJbl OT OJIHOTO Kpas MPOOUPKHU K IPYyTromy;
) PSAMOMN 4EPTOM, IPOBOAS IMETIIEN NMPSAMYIO JIMHUIO CHU3Y BBEPX IOCEpe-
JIMHE MTOBEPXHOCTHU MUTATEIIBHOU CPEJIbI;
" CIUIONIHBIM MOCEBOM, PACTHpAsi MaTepUal OCTOPOKHBIMH KPYTOBBIMH
JBWKEHUSIMH T10 BCEU MOBEPXHOCTU CPEJIBI.

IToceB B wamku IleTpu mpoBOIAT ciaeAyromMM oOpa3oM: IUIOTHYIO IUTa-
TEIbHYIO Cpey B MPOOMpPKax M KOJ0AaX pacIUIaBIISAIOT HAa KUISAIIEH B BOASIHOW Oa-
He, oxyaxaaroT 10 48-50°C u, cobnroaas npaBuia CTEpUILHOCTH, PA3IHBAIOT POB-
HBIM CJIOE€M TOJIIMHON 3-5 MM B cTepUIIbHBIEC YallKU. [loceB JenarT CTEKITHHBIM
mmnarteiaeM Jpuraibckoro, mMoceB B MPOOUPKY C TBEPAOW MUTATENBHOM Cpenoi
IPOU3BOJST YKOJIOM .

OmnpeneneHne YUCTOThI BbLICJACHHONW KYJIbTYPbI
OnumuTe KOJOHUA MUKPOOPTaHW3MOB O M3YyYEHHBIM Ipu3HakaMm (dopma,

npoduiib, BET, Kpa, CTPYKTypa).
KonoHun MEUKpOOpPraHu3mMoB

Ne | dopma npoduIb IIBET Kpau CTPYKTypa

1

OBjajeHNe Ka4eCTBEHHBIMH M KOJHYECTBEHHLIMH METOIAMH MHKPOOHO0JI0-
THY€eCKOr0 aHAJN3a MUIIEBbIX MPOIYKTOB

3ananue 1. OnpeneneHue KOIu4ecTBa Me30PMIbHBIX a9POOHBIX U (HaKyJIbTaTUBHO
aHa’poOHBIX MUKpoopraHu3mMoB (KMADAHM)




28

3amanue 2. Onpenenenue Oaktepuii rpymmbl kumeuHbiX manodek (bI'KIT) B mume-
BBIX MPOYKTaX

OH[)CECJICHI/IC MHK[)Oﬁl/IOJIOFl/I‘IeCKl/IX nokasareJjeii 0€30IaCHOCTH NMIIEBbIX

IPOAYKTOB

3ananue 1. MukpoOuonornueckue KpuTepuu 0€30MacHOCTH MUIIEBBIX TPOTYKTOB
3aganue 2. 'ocynapcTBEHHBIH KOHTPOJIb 32 COOJIFOJICHUEM CaHUTAPHBIX HOPM U

paBuI

3a,Z[aHI/IC 3. 'uruenunyeckas OKCIICPTH3a IMUIICBLIX IIPOAYKTOB

[Ipunoxenue 1

Koauduxkarop (mpuMepHbIii HepevyeHb) OLEHOYHbIX CPEICTB JJIf OLleHKH 3HAHUI, yMme-
HUI ¥ YPOBHSA CHOPMHUPOBAHHOCTH KOMIIETEHIIMH

Ne n/n Tun oyenounozo Kpamxas xapakmepucmuka oyenournozo cpeo- | Ilpeocmasnenue oyeHou-
Koo oye- cpedcmea cmea HO20 cpedcmsa 6 onoe
HOUHO20
cpedcmsa
1. Henosas w/wim | CoBMeCTHasT  JIeATENbHOCTh rpymnmsl | Tema  (mpoGriema),

porneBas urpa | OOy4aromMXcsi M TPEerojAaBaTelsi MOJ | KOHIIEMIHUs, POIH U
YIpaBICHUEM TPETOIaBaTElNsd C LEJbI0 | 0KHIaeMbId pe-
pelieHuss yuyeOHbIX U TMpodecCHOHab- | 3yIbTaT
HO-OPUEHTUPOBAHHBIX 3a/1a4 MyTEM Wr-
pPOBOTO  MOJETUPOBAHUS  PEaTbHOU
npoOnemMHoil  cutyanuu. [lo3BossieT
OLICHMBATh yMEHHE aHaAIW3UPOBATh U
pemaTh TUMHYHBIC MPOodecCHOHATBHBIC
3a/1a4u

2. Keiic-3amaua VYueOHbI MaTepHall MOJAETCs CTyJEH- | 3aJaHus I pelie-
TaM B BHJE TpobiieM (KeHCoB), B KOTO- | HUA KEWC - 3aauun
ppIX  oOydaromuMMcs — MpeiJiaraercs
OCMBICJIUTh PeaTbHYI0 MpodeccruoHalb-
HYIO CUTYAIMIO ISl pelieHUs JaHHOU
npoOiieMbl. 3HaHUS TPUOOPETAIOTCS B
pe3ysibTaTe€ aKTUBHOM M TBOPYECKOU
paboThl:  CaMOCTOSITENILHOTO  OCYIIIe-
CTBJICHHS IIJICTIONIaranus, cOopa Heo0-
XOauMOM HH(OpMAINK, €€ aHalu3a C
pa3HBIX TOYEK 3pEHUS, BBIABUKCHUS
TUMOTE3bl,  BBIBOJOB,  3aKJIIOYCHHS,
CaMOKOHTpOJISL  TIpoliecca IMOJTyYeHUs
3HAHUI U €T0 Pe3yIbTaToB.

3. Konnoksuym CpenctBo KOHTPOJsS ycBOeHUsi yueOHo- | Bormpockl mo Temam
ro Marepuaia TEeMbl, pa3jiesia Wi pas3- | / pa3aenam TUCIIH-
JIEJIOB  TUCIUIUIMHBI, OPTaHW30BaHHOE | MJIMHBI WK Mpodec-
KaK yuyeOHO€ 3aHsITHE B BHJIE coOecel0- | CHOHAIBHOTO MOJTY-
BaHUs MpernojaBaTeisa ¢ 00yJaromuMHu- | JIs
col.

4. Kontponbnaass | CpeactBo mpoBepku ymeHMH mpume- | Kommiekr

pabota HATDH MOJYyYCHHBIE 3HAHUS ISl PEIICHUS | KOHTPOJBHBIX 3aj1a-
3a/1a4 ONpPEAEJICHHOrO0 TUMA MO TeME | HUM MO0 BapuaHTam
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WIN pa3aeny

Kpyraslii crou,
JICKYCCHS,
qucnyT, neba-
THI

OueHOYHBIE CpPEACTBa, MO3BOJISIOIINE
BKJIFOYUTh OOYYaIOMIMXCA B IMPOIECC
o0cyxIeHus CIIOPHOTO BOIIpOCA,
po0JieMbl U OLIEHUTh UX YMEHHUE apry-
MEHTHPOBATh COOCTBEHHYIO TOUKY 3pe-
HUA

[lepeuenr nmuckyc-
CHOHHBIX TEM MHJIA
MPOBEJICHUSI  KPYT-
JIOTO CTOJIA, TUCKYC-
CUM, JHUCHyTa, Je-
0aToB

[Toprdommo

LleneBass moxbopka paboOT CTyIeHTa,
pacKpbIBarOIasl €ro WHIWBUAYaIbHBIC
o0Opa3oBaTeNibHbIE JOCTHKEHHS B OJJHOM
WIN HECKOJIbKUX yYeOHBIX IHCIUIUINH,
B IpOeCCHOHATLHOM MOJYJIE.

Crpykrypa noptdo-
JMO

[Ipoekt

KoHeuHblii OpOAyKT, NOJy4YaeMblid B
pe3yibTaTe MJIaHUPOBAHUS U BBINOJIHE-
HUS KOMIUIEKCA y4eOHBIX U UCCIIEI0Ba-
TeJILCKUX 3amaHuil. I103BoJIsIET OLIEHUTD
YMEHHSI O0OyYaroIIHUXCsl CaMOCTOSTENb-
HO KOHCTPYHMpOBaTh CBOM 3HaHUS B
MPOIIECCEe PEMICHUs] MPAKTUYECKUX 3a-
Jad W MpoOJieM, OPUEHTHPOBATHCS B
WH()OPMAITMOHHOM  TMPOCTPAHCTBE W
ypOBeHb C(HOPMUPOBAHHOCTH AHATUTH-
YECKHUX, MCCIIEIOBATEIHLCKUX HABBIKOB,
HABBIKOB NMPAKTHYECKOTO M TBOPYECKO-
0 MBIIUICHUS. MOXEeT BBITIOJHATHCS B
WHJUBUIyalbHOM TMOPSIAKE WA TpyN-
oM 00YJarOIIUXCSl.

Tema rpynmnoBbIx
W/WIY UHTUBUIY-
QJBHBIX MTPOCKTOB

PaGouas
TETpab

JniakTHyecKuii KOMIUIEKC, IPEIHA3HA-
YEHHBIHN JIJI1 CAMOCTOSITEIIBHON PabOThI
00y4aromIerocs U Mo3BOJISIONIUH Olle-
HUBATh YPOBEHb YCBOCHHS UM YUeOHO-
ro MaTepuaja

Oo6pasern padoueii
TETpaau

PaznoypoBhe-
BbI€ yueOHbIE
337241 U 3a]a-
HUSI

PaznuyaroT 3agauyn ¥ 3a1aHUS:

a) PeNpOIYKTUBHOTO YPOBHSI, IO3BOJISI-
IOLIME OLIEHUBATh U TUArHOCTHUPOBATh
3HaHue (pakTUyeckoro marepuaia (6a-
30BBbIC TTOHATHS, ATOPUTMBI, (DaKThI) U
YMEHHUE NMPaBUIBHO UCTIOI30BATH CIIe-
[UaJIbHbIC TEPMUHBI U TIOHATHUS, Y3Ha-
BaHHE 00BEKTOB U3yUEHHs B paMKax
ONpENETEHHOTO pa3/eia JUCIUILIMHbL;
0) PEKOHCTPYKTUBHOTO YPOBHS, II03BO-
JSIOUIME OLEHUBATh U TUArHOCTUPO-
BaTh YMEHHS CUHTE€3UPOBATH, AHAJIN3H-
poBaTh, 00001mAaTh (PAKTUYECKUIA U TEO-
peTuyeckuii MaTepuai ¢ popmynupo-
BaHHWEM KOHKPETHBIX BBHIBOJIOB, YCTa-
HOBJICHHEM TPUYHHHO-CJIEJICTBEHHBIX
CBsI3€l;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIONINE
OILICHUBATh U AMATHOCTUPOBATH YMEHHSI,
MHTETPUPOBATh 3HAHUS PA3ITUYHBIX 00-

Kommekr paszno-
YPOBHEBBIX 3a/1a4 U
3aJaHuN
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JacTel, apryMeHTHPOBATh COOCTBEH-
HYIO TOYKY 3peHUs

10.

PacuetrHo-rpa-
¢uueckas pa-
6ota

CpencTBo NHpOBEpPKHM YMEHUN HpHUMe-
HATh IOJIyYEHHBIE 3HAHUS 10 3apaHee
ONPEACICHHON METOIUKE Uil PEIICHUS
3a71a4 WM 3aJaHuil M0 MOAYJIO WU
JIACIIUIUTMHE B IICJIOM.

Kommnekr 3aganuii
JUTSt BBITIOJIHEHUS
pacueTHO-rpaduue-
CKO#1 paboThI

11.

Pedepar

[IpoaykT caMOCTOSATENbHONH PpPaOOTHI
CTYJI€HTa, TPEICTaBISIONINN  CcOOOM
KpaTKOe M3JI0KEHHE B MUCbMEHHOM BH-
AC TOJIYUYCHHBIX PE3YyJIbTaTOB TCOPETHU-
YEeCKOTO aHaJIM3a OMPECIEHHON TEMBI,
I7Ie aBTOP PAacKpPBIBAECT CYTh HCCIEIY-
€MOi MPOOJIeMBI, IPUBOAUT PA3IUYHBIC
TOYKH 3pCHHUA, a4 TAKKEC COOCTBEHHEIE
B3IJIs/Ib1 HA HEe.

Tewmsl pedepaton

12.

Jokmam, coo6-
[IEHNE

[IponykT caMOCTOSITENIbHOW pPaOOTHI
CTYJEHTa, TPEACTABIAIOMUNA  CcOOOH
MyOJWYHOE BBICTYIUUICHHE TIO TIPEICTAB-
JIEHUIO TIOJYYEHHBIX PE3YJIbTAaTOB pe-
LIEHHUSI OTIPEJICTICHHON TEMBI.

TeMbl JOKJIaJI0B,
cooO0IIeHn

13.

Cobeceno-
BaHHE

CpencTBo KOHTPOJIS,, OpraHU30BaHHOE
KaK crienuasbHas Oecesa mpernojgaBarte-
JIiA C 06yanOIJ_II/IMCSI Ha TCMBbI, CBA3aH-
HBIE C U3y4aeMOU NUCUUIUIMHOMN, U pac-
CUMTAHHOE HA BBISICHEHHE 00bEMa 3HA-
HHI 00yYaroIIerocs 1o OnpeaeIeHHO-
MY paszielry, TeMe, IpooJiemMe u T. 1.

Bomnpoce! o temam
/ paznmenam JUCITHU-
IIAHBI

14.

TBopueckoe
3aJlaHue

YacTUuHO pernaMeHTUpOBaHHOE 3a/1a-
HUE, UMEIoIllee HECTaHJapTHOE pelle-
HUE U [103BOJISIIOIIEE JUArHOCTUPOBATh
YMEHHUsI, UHTEIpUPOBATh 3HAHUS pa3-
JUYHBIX 00J1acTel, apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3peHus. MoxeT
BBITIOJIHATHCS B UHAUBUYJIbBHOM I10-
PSAKE WIK TPYNIoN o0yyaroumxcs

Tembl rpynmnoBbIx
W/WJA UHIUBUTY-
aJIbHBIX TBOPUECKUX
3aJaHuN

15.

Tect

CpencTBo KOHTPOJISA, HAIIPAaBJIEHHOE Ha
IIPOBEPKY YPOBHS OCBOCHHSI KOHTPOJIH-
PyEMOro TEOPETUYECKOTO U IIPaKTUye-
CKOT0 MaTepuaa Mo JuAaKTHIECKUM
€IMHUIIAM JUCLUUIUIMHBI WK TIpodec-
CHOHaIBHOrO Moays. CucreMa cTaH-
JApTU3UPOBAHHBIX 3a/1aHUH, I03BOJIS-
I01as1 aBTOMAaTU3HPOBATh NPOLEYyPY
U3MEPEHUs] YPOBHS 3HAHUM U YMEHUU
00yJarOIIUXCs

douHg TEeCTOBBIX 3a-
aHu

16.

Dcce

CpencTBo, 03BOJIAIOINIEE OLEHUTh YMe-
HHE OOydYaromerocsi MUChMEHHO H3Ja-
ratb CyThb IIOCTaBJICHHOW MpPOOIIEMBI,
CaMOCTOSATEIFHO ~TPOBOJAUTH  AHAIH3
9TOM IPOOJIEMBI.

Temartuka acce

17.

[IpakTuueckue

39T0 3agaHus, C IIOMOIIBKO KOTOPLIX Y

Bunpl: HaOmoneHue,
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pabothl (Tpak-
THYECKOE  3a-
JlaHue)

ydamuxcst QOPMHUPYIOTCS U Pa3BUBAIOT-
Ci IpaBUJIBHBIC TIPAKTUYECKUE JCH-
CTBH.

HW3MEPEHUE,  OIIBIT,
KOHCTPYMPOBaHHE |
Ip. 3adaHus s
MPAaKTHYECKUX  pa-
00T

18. JlaGopaTopHble | DTO NpoBelEeHUE ydYallMMUCS MO 3aja- | 3ajanus 1 Jjabo-
paboThI HUIO MPEIOAaBaTENsI ONBITOB C UCIIONb- | PATOPHBIX PaboT
30BaHHEM MPUOOPOB, MPUMEHEHHEM
WHCTPYMEHTOB U JPYTHUX TEXHHUUECKHUX
MPUCTIOCOOICHHH.
19. Tpenaxep TexHuueckoe cpeacTBO, KOTOPOE MO- Kommnekr 3amanmii
KET ObITh UCIIOJIB30BAHO TSl KOHTPOISL | JUIsl paOOThI Ha Tpe-
IPHOOPETEHHBIX CTYAEHTOM Ipodec- Haxepe
CHOHAJIbHBIX HABBIKOB U YMEHUH 1O
yIpaBIECHUIO KOHKPETHBIM MaTepualib-
HBIM 00BEKTOM
20. OT4eTEhl mo | CpeacTBO  KOHTPOJIs, TMO3BOJIsitomas | Bumger pabor u 3a-
MpaKkTUKaM oOyyaromieMycsi MPOJIEMOHCTPUPOBATD | TaHUS Ha Y4eOHYIO
000011IeHHbIE 3HAHUS, YMEHHUS U Mpak- | U MPOU3BOJICTBEH-
TUYECKUH OMBIT, TPUOOPETCHHBIE 32 | HYIO MPAKTHKY
BpeMsI IPOXOXKACHUS Y4eOHOI U mpou3-
BOJICTBEHHOM mpakTUK. OT4YeTHl 1O
MPAKTHUKaM [O3BOJISIIOT  KOHTPOJIUPO-
Batb B 1einom ycBoenne OK wu IIK
o6o3nauennbIx B [ITICC3.
21. Konrent- AHanuM3 1 OlIeHKa B COOTBETCTBHUH C [Tepeuens fOKyMeH-
aHallu3 OKY- | KPUTEPUSMHU JOKYMEHTOB (’KYpHaJIOB TOB MOJUIeKAIINX
MEHTallUU TEOPETHUECKOTO U MPOU3BOJICTBEHHOTO | aHAIU3Y, KPUTEPUU
00y4eHus1, XapaKTePUCTUK, TBOPUYECKUX | OLICHKHU
paboT, THEBHUKOB U OTYETOB IO MpaK-
tuke, BKP u n1p.), cBHIETEICTBYIOMNX
00 ypOBHE KOMITIETEHTHOCTH 00y4aro-
IETOCS.
22. HaGmrone- | MHCTpyMeHT cOopa nHbopManuuy aiist Henb, 00bEKTH HA-
HUE YCTaHOBJICHUS (haKTOB OsroieHMS, oOpasent
nucta st pukcu-
pOBaHMUs pe3yibTa-
TOB HAOJIIOACHHUS
23. 3aganue Ha | [lepeuenp OCHOBHBIX BOIpocoB, koTo- | BKP mo cnenuans-

BKP (numnom-
HBII  TIPOEKT,
JTUIUIOMHAs
pabora)

pBI€ TOJKHBI OBITh PacKpBITHI B padoTe,
a TaKKe yKa3aHMs Ha OCHOBHbIE HH(pOP-
MAaIMOHHbIE UCTOYHUKH.

"octu CIIO




