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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 ¥ MPOMEXKYTOUHOU aTTecTalli B (opMe KOHTpoIbHOU paboThl (1 ce-
mecTp), aud.3auera (2 cemectp).

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
TUTYMEHA B MUILIEBOM IPOU3BOJICTBE.

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-

6ora (1 cemectp),

mud.3ager (2 ce-
MecCTp)

VY2 npou3BoAUTH CaHUTApHYIO 00paboTKy 000py-
JIOBaHUS U NHBEHTAPS;

IIuceMeHHBIH
ompoc

KOHTPOJIbHAS pa-

6ora (1 cemectp),

mud.3ager (2 ce-
MECTD)

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 cemectp),

mud.3ager (2 ce-
MECTD)

3HATb:

31 oCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB;

[TucemMeHHEbINi
ompoc.
O11eHKa BBIIIOJIHE-

KOHTPOJIbHAS pa-
6ora (1 cemectp),
nud.3ader (2 ce-

HUS J1a0OpaTOPHBIX MECTp)
pabot
32 mpaBuiia JIUYHOW TMTHEHbl paOOTHUKOB MHILE- IInceMeHHBIM KOHTpPOJIbHAS pa-
BBIX IPOU3BO/ICTB; onpoc 6ora (1 cemectp),

nud.3auer (2 ce-
MECTD)

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

O11eHKa BBITIOTHE-
HUS PAKTUYECKUX

KOHTPOJIbHAS pa-
6ota (1 cemectp),

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

KIe; 3aJaHUH. nud.3auder (2 ce-
IInceMeHHBIH MecTp)
OIpocC
34 knaccu(UKalKI0 MOIOMIMX CPEICTB, MpaBHIia [TucbmMeHHBIH KOHTPOJIbHAS pa-
UX TPUMEHEHUS, YCJIOBUS U CPOKH XpaHEHUS; orpoc 6ota (1 cemectp),

mud.3ager (2 ce-
MeCTp)




35 ocHoBHbIe muIiieBblc MHOeKUH W muiieBbie | OIeHKa BBIMONHE- | KOHTPOJbHAS pa-
OTpaBIICHUSI; BO3MOXKHBIC MCTOYHHKH MUKPOOHWO- | HHs IpakTuieckux | 6ora (1 cemectp),
JIOTUYECKOTO 3arps3HEHUs B THUIICBOM MPOW3- | 3adaHuil u Jabopa- | mud.3ager (2 ce-
BOJICTBE. TOPHBIX pabOT MeCTp)

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- 3
Ka
Tema 1.2. Vctopust pa3BuTHs Mu- 17,
KPOOHOJIOTHH 18
Pazznen 2. Mopdosiorust MUKpOOpraHU3MOB
Tema 2.1. Mopdomnorus u pa3Bu- 17, 3
THE OaKTepui 18
Tema 2.2. Mopdomnorust MEKpPOBO- 3
Jlopocyien
Tema 2.3. Mopdonorus u pa3Bu- 18 3
THE MUIICIIUATBHBIX TPHOOB
Tema 2.4. Mopdonorus u pa3Bu- 18 3
THE CYMYaThIX TPHOOB (JIPOKIKH)
Tema 2.5. Mopdonorus, crpoe- 3
HUE, pa3BUTHE BHEKJIETOYHBIX Op-
raHU3MOB (BHPYCHI)
Pasnen 3. ®usnonorusi MUKpOOpraHUu3MOB
Tema 3.1. KynpTuBupoBaHue u 17
POCT MUKPOOPTraHU3MOB
Tema 3.2. OOMeH BelecTB 3
Tema 3.3. CimpToBOE OpOKEHHE
Tema 3.4. Moso4HOKHUCIOE, TPO- 3
MMUOHOBOKHUCJIOE U MaCISTHOKHCIIOE
OpOKCHHS
Tema 3.5. YKCycHOKHCIIOE U JIH- 3
MOHHOKHCJIO€ OpPOKEHHUS
Tema 3.6. 'Huenue 3
Pasnen 4. Bausinue yclIoBUM BHEIIHEH Cpebl HA MUKPOOPTaHU3MBbI
Tema 4.1. Bnusaue ¢usznveckux 3
(haxkTOpOB
Tema 4.2. BiusiHue XUMHUYECKHX H 18
OMOJIOTHYECKUX (haKTOPOB
Tema 4.3. PacnpocTpanenue Mu- 17
KPOOPTaHU3MOB B IPUPOJIE
Paznen 5. I'urnena
Tema 5.1. JIuynas ruruena pabor- 3
HHUKOB IPENPUSITHI
Tema 5.2. I'mucTHbIe HTHBA3HHU 17

(98]




Tema 5.3. IlaToreHHble MHUKPOOP- 17
TaHU3MBI
Tema 5.4. Ilumesbie nndexnuu u | 17
OTpaBICHUS

Paznen 6. Canurtapus
Tema 6.1. CanutapHO-311MAEMHUO- 3 17
JoTUYecKre TpeOoBaHUs K (aKTo-
paM BHemHeW cpeabsl U Onaro-
YCTPOMCTBY OPEANPHUITUN

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

Tema 6.3. CaHuTapHO-IIUIIEBOE 3
3aKOHOJIaTE€ILCTBO U OpraHU3alus
CaHUTAPHO-MHUIIEBOTO HAJ30pa
Paznen 7. MukpoOHOJIOTHs MUIIEBBIX MPOJAYKTOB
Tema  7.1. Muxkpobuonorust | 17
OCHOBHBIX ITUIIIEBBIX MMPOTYKTOB
Paznen 8. JIpoxx:keBoe MPOU3BOJICTBO
Tema 8.1. IIpoms3BOACTBO IPOXK- 3
Kel
Paznen 9. MukpoOuroiorusi mpou3BoJCTBa Xjieba, XJ1e000yI0UHbIX, MAKAPOHHBIX U KOHIH-
TEPCKUX M3ACIUM

Tema 9.1. MukpoOuosiorus xJe- 3 3
OOIEKapHOIr0 MPOU3BOJICTBA
Tema 9.2. MukpoOHuoIOTHS KOH- 3 3
JIMTEPCKOTO MPOU3BOJICTBA
Tema 9.3. MukpoOuosiorus Maka- 3 3
POHHOTO MPOU3BOJICTBA
Tema 9.4. JlaGopaTtopHble Hccre- 18 18 18 17
IOBAaHUS KayecTBa M 0O€30I1acHO-
CTH CBHIPbSI U TOTOBOW MPOIYKIIHH

1.5. PacnipeiesieHue THIIOB OLEHOYHBIX CPEACTB 10 3JIEMEHTAM 3HAHMN U yMe-
HU#, KOHTPOJHUPYEMBbIX HA IPOMEKYTOYHON aTTECTALUU

Coaep:xanue yueOHOro MaTepu- THN KOHTPOJILHOTO 3a/IaHUS
aya no nporpamme Y JI/MJIK Y1 Y2 Y3 31 32 33 34 35
Pazmen 1. OOGmas mMukpobuoso- 4 4 4
THS
Paznen 2. Mopdonorust Mukpoop- 4 4 4
TaHU3MOB
Paznen 3. ®usmonoruss MUKpoOp- 4
TaHU3MOB
Paznen 4. BumsHue ycnoBwuit 4 4 4 4
BHEIIIHEH cpelbl Ha MHKpOOpra-
HU3MBI
Pazpen 5. 'uruena 4 4 4 4 4 4




Paznen 6. Canurapus 4 4 4 4 4 4 4 4
Paznen 7. Mukpo6uonorus nuime- | 13 13 13 13
BBIX ITPOTYKTOB
Pasmen 8. JlpoxxkeBoe mnpowms- | 13 13 13 13 13 13 13 13
BOJICTBO
Pazmen 9. Mukpo6uosnorus | 13 13 13 13 13 13 13 13
MpOM3BOJACTBA Xxjeba, Xxaebo0y-
JIOYHBIX, MAKapOHHBIX U KOHJIHU-
TEPCKUX M3ACIUI

2. CIIEHUPUKALINA OHEHOYHBIX CPEJACTB

2.1. Ha3znauyenue
Crenudukanyeid ycTaHaBIMBAIOTCS TPeOOBAaHUS K COACPKAHUIO U 0(hOPM-
JIEHUIO BapHAHTOB OLIEHOYHOI'O CPEACTBA: MpakTUYecKas padoTa (IpaKTHYECKOEe
3ajanue), snaboparopHas paboTa, MUCBMEHHBI ONpPOC, KOHTpOJIbHAas padoTa,
nud.3aver.
Tumn omeHo4Horo cpencra (mpakTudeckas padoTa (MpakTUYECKOE 3ajaa-
Hue), 1aboparopHas paboTa, MUCbMEHHBIH OMPOC) MpeaHa3HAYeH I TeKYIEro
KOHTPOJIS; TUIT OLIEHOYHOTO cpescTBa (aud.3a4eT, KOHTpoiIbHas paboTa) rnpeaHa-
3HAUYEH JIJISl IPOMEXKYTOUYHOM aTTeCTallMi U OLIEHKU 3HAHUM U YMEHUH CTYJICHTOB
o nporpamme yueOHo mucturminabl OIIL[.01 Mukpobuosorus, caHuTapus u
TUTHEHA B MUINEBOM IIPOU3BOJICTBE 00pazoBarenbHOl nmporpammel 19.02.11 Tex-
HOJIOTHUS MPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPbSI.
2.2. KoHTHHIeHT aTTecTyeMbIX: CTYyACHTHI 1 Kypca.
2.3. dopMa 1 yCJI0BHA aTTECTAIUN:
Tekyiuii KOHTPOJIb MPOXOIUT MO TEMaM YYEOHOM AUCIUTIIIUHBI.
[IpomexyTouHasi arTecTaiusi MPOBOJUTCS B (OpME KOHTPOJIHLHON pabOThI
1 nud.3ayeTa 1o 3aBEpIICHUI0 OCBOEHHUS YueOHOro maTrepuana yueOHOU TUCIIH-
TUTMHBI, TIPU MOJIOKUTEIBHBIX pe3yJibTaTaX TeKYIIEro KOHTPOJIS.
24. Bpemsi BbInOIHEHUS:
Ha BbInosHEHHE TEKYIEro KOHTPOJISL OTBOJIUTCS:
npakTuyeckas padora (mpaktudyeckoe 3aganue) — 90 MuH,
naboparopHas padota — 90 muH,
nrucbMeHHbIN onpoc — 10-20 muH,
KOHTpOJIbHas padora, aud.3auet — 45-90 MuH.

2.5. Pexomenayemasi JmrTeparypa sl  pa3padOTKM  OIEHOYHBIX
CpeacTB M NOATOTOBKH, oﬁyqaloumxcn K artTeCTalmuu.
Knuroo6ecne4eHHOCTh
Bbubéanorpaduyeckoe onucanue U3NaHUA OcHoBHas/ n0- KOI-B0. 3K3. B
(aBTOp, 3ar/1aBHE, BAI, MECTO H IO/l H3IAHHASA, KOJI. | HOJHHTEIbHAS ou éﬂ "7 | DnekTponnbIe
cTp. § ecypchl
p.) JuTeparypa CIIGIDY pecyp

Bacroxosa, A. T.

MuxkpoOuosnorus, GpU3NONOrHs MUTAHUS, CAHU-
Tapusi U TUTUEHA : Y4eOHUK ISl CTIelUaTbHO- OCH 48
ctu "IloBap, konauTep" cpeanero npodeccruo-
HajpHOTO oOpa3zoBanumsi / A.T.BacrokoBa.




Mocksa : KnoPyc, 2021- 196 c. : un., Tabu.
(Cpennee npodeccroHaIbHOE 00pa30BaHKE)

https://book.ru/
Bacroxosa A.T. book/955909
MukpoOunoiorust, GU3HOIOT sl TUTAHUS, CAHH-
Tapus ¥ TUTMeHa : YueOnuk / BaciokoBa A.T. octt
Mocksa : KnoPyc, 2025- 196 c.
Ewmres, B. T. OCH https://urait.ru/b
Mukpoo6uosorus : Yueonuk s CIIO / Emues code/562594

B. T., Mumyctun E. H. 8-e u3a., ucnp. u gom.

Mocksa : FOpaiit, 2025-428 c. (IIpodeccuo-

HaJIbHOE 00pa30BaHUE) .

Ewmues, B. T. JI01I https://urait.ru/b

OcHoBbl MuKpoOuonorun : Yuedbnuk s CI1O code/562597
Emues B. T., Mumyctun E. H. Mocksa :

IOpaiit, 2025- 248 c. (IlpodeccronanprOE 00-

[pa3oBaHHUE)
Py6una, E. A. JIoTI
Muxkpobuosiorusi, pU3NOIOrUs MUTAHUSA, CAHU- um.ru/cata-

: YuebHoe nocobue / Poccuiickuii 3Ko0- b prl
rapud - oHe uct/2084415
HOMUYECKUK yHuBepcuTeT uM. I'.B. Ilnexano- I
Ba. 2, ucnp. u non. MockBa : U3marenbcTBo
"OOPYM", 2024-240 c.

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

TOYHUKOB.

O6opynoBanue: naboparopHbie Bechl, akBaauctuiasarop J3-4-02, tepmo-
crat TC-1, snekTporumMTka Kepamuieckas AByXKoMm@opouHas, kamepa ['opsiea
4-x ceTOYHas!, METIN MUKPOOUMOJOTHYECKUE, CTEKJIO MOKPOBHOE, CTEKJIO Mpe-
MeTHoe, yamiku [letpu, nentpudyra nadopaTopHas, caxapuMeTp yHHBEpCab-
HBINM, OaHs BojsiHAs TaboparopHasi, AkBaauctwusitop J{J1-4-02, Ananutuueckue
anekTpoHHble Bechl Pioneer, MukpoBuzop nVizo-101(4 mr),AHanu3aTop Biax-
HocTUMX-50, Lentpudyra nadopatopuaslJIH-16, Tepomoctar Bo3aymsbiii TC
1/201,Xomognnpauk Indesit.

3. BAPUAHTBI OHEHOYHbLIX CPEJICTB

IIpumepHbIH NepevYeHb BONPOCOB /1 KOHTPOJbHOI padoThI

1. [Ipeamer mukpoOuonorus. Mcropuss Mmukpobuosnoruu. ['maBHbIE Hampas-
JICHUS] COBPEMEHHOW MUKPOOHUOJIOTUH U €€ 3aJ1auu.
2. MeTonpl M3y4eHUsT MHUKPOOPTaHU3MOB, OOIIME MPU3HAKU W pazHooOpasue

MUKPOOPTaHU3MOB.


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
https://znanium.ru/catalog/product/2084415
https://znanium.ru/catalog/product/2084415
https://znanium.ru/catalog/product/2084415
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3. OaHOKJIETOYHBIE U MHOTOKJIETOYHBIE OakTepun; popma, pa3Mephl, CTPOCHUE
KJICTKH;, TIPUHIIAN KJIacCUPUKAIMN OAKTEPHil; XapaKTePUCTUKA OTIEIBHBIX TPYIIII
OaKTEepHil.

4. [IpuroroBiaeHne 1 MUKPOCKOIMMUPOBAHUE MPENapaToB OaKTEPUIA.

5. [InecHeBbie Tpudbl, UX QopMma, pa3Mephl, pa3MHOKEHHUE U Kiaccu(uUKa-
ST, XapaKTEPUCTUKA TPUOOB, UMEIOLIUX MPAKTHUYECKOE 3HAUCHHE.

6. Hpoxoku, ux ¢opma, pasMepbl, pa3MHOKEHUE U KiIacCU(pUKALIMS; XapaKTe-
PHUCTHUKA IPOXKKEH, UMEIOLIUX MPAKTUUYECKOE 3HAUCHHE.

7. Bupycei. Pazmepsi, cBoiicTBa, 3Hau€HUE B JKU3HU YeJIOBEKa; (POpMBI cyle-
CTBOBaHHUS BUPYCOB, 0COOCHHOCTH XUMUYECKOTO COCTABA.

8. OOMeH BelIeCTB MUKPOOPTAaHM3MOB. DIJIEMEHTAPHBIM COCTaB KIETOK MH-
KPOOPTraHU3MOB; COZIep>KaHre BOJIBI U €¢ (hopma B KIIETKAX; TUIIbI MUTaHUSs; (HaKTO-
pBI pocTa.

9. KyneTrBUpOoBaHHE MUKPOOPTaHU3MOB. [IpUTOTOBIIEHME MNUTATEIBHBIX
cped.

10. Baxneiinme OMOXUMHYECKUE MTPOIIECCHI MUKPOOPTaHU3MOB, UCIIOJIb3yEMbIE
Ha MUIIEBBIX TPOU3BOACTBaX. OCHOBHBIE MPOLECCHI, UX KIACCU(DUKALUU.

11.  JlelicTBHE AKOJOTHUECKUX (PAKTOPOB Ha MUKpPOOpraHu3Mbl. PocT Mukpoop-
raHU3MOB B 3aBUCMMOCTH OT TEMIIEpPATyphl; CTEPUIIM3AIMUS U MaCTepU3aIusl; BIHsI-
HUE OCMOTHUYECKOTO JaBieHus1, Y O-u31yueHus Ha KIETKH.

12.  OCHOBBI MHMKPOOHOJIOTHYECKOTO U CAHUTAPHO-TMTMEHWYECKOTO KOHTPOJIS
MUIIEBBIX MPOU3BOJACTB. VICTOUHHUKHN MOCTOPOHHUX MHUKPOOPTaHU3MOB Ha MPOU3-
BOJICTBE; MATOTCHHBIC MUKPOOPTaHU3MBbI U UX oco0eHHOCTH. \[TumeBbix nHbEKIui
Y TIUIIEBBIX OTpaBiieHUH. CaHUTapHO-TI0KA3aTeIbHbIE MUKPOOPTAHU3MBI.

13. T'urumeHmveckas xapakTepUCTHKa (aKTOPOB BHEIIHEH cpeabl U TpeOOBaHUS
K YCTPOWCTBY MUIIEBBIX MPEANPUATHI, OCHOBHBIE TPEOOBAHUS K COJICPKAHUIO TH-
MIEBBIX MPEANPHUATHI, TPEOOBAHUS K KAYECTBY CBHIPhS M MUIIEBBIX MPOAYyKTOB. Ca-
HUTapHbIE TPEOOBAHUS MPU XPAHEHUHU TOTOBOM MPOAYKIIMUA HA MTUIIEBBIX IPEANPHU-
STUSIX.

[IIkxana oneHku

[IponeHT pe3ymbTa- KauecTBeHHas OlIeHKA YPOBHSI MMOJATOTOBKHU
TUBHOCTH (TIPaBUIb- bann (otmeTka) Bepb6anbHbiii anajgor
HBIX OTBETOB)
90 — 100% 5 Ot1auyHO
80 — 89% 4 Xopo1o
70 —79% 3 YJIOBJIETBOPUTEIHLHO
MmeHee 70% 2 HEYJOBJICTBOPUTEIIHLHO

IIpuMepHBIN NIepeYeHb BONMPOCOB 1A Aud.3auera

1. [Ipon3BOACTBO APOXIKEN. Y CIIOBUS XPAHEHUS U PA3MHOXKEHUS APOKIKEH.
Hucras KyJIbTypa IpOKKEH.
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2. Muxkpoopranusmsl xjebornekapHoro npousBoacta. Ceipbe xyedomnekap-
HOTO TPOU3BOJACTBA, YCIOBHUSI €ro XpaHeHus. CTaauu XJIeOONEKapHOro MpOU3-
BOJICTBA. Y CJIOBUS MPOBEJCHUSI BCEX TEXHOJIOTUUECKUX omeparuii. MukpoOuoso-
TMYECKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEXUM XJI€OOEKapHOro MPOU3-
BOJICTBA.

3. MukpoOroa0oruyeckue mpoIecchl NPy MPOU3BOACTBE KOHAUTEPCKUX U3e-
auil.  MHKpOOMOJIOrMYEeCKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEKUM
IIPOU3BOACTBA KOHAUTEPCKUX U3JIECIIUM.

4. MukpoOrosoruyeckue MmpoLecchl Mpu MPOU3BOJCTBE MAaKapOHHBIX H37e-
auii.  MHKpOOMOJIOTMYECKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEKUM
IIPOU3BOJICTBA MAKAPOHHBIX U3JIEIIUH.

[MIxana oneHkKHn

[IpomeHT pe3ynbTa- KadecTBeHHAs OIICHKA YPOBHS ITOATOTOBKHU
TUBHOCTH (TPaBUIIb- bann (otmeTka) BepOanbHblii aHanor
HEBIX OTBETOB)
90 — 100% 5 OTian4HO
80 — 89% 4 Xopo1o
70 — 79% 3 YJIOBJICTBOPUTEIIHLHO
menee 70% 2 HEYIOBJICTBOPUTEIHLHO

IIpumepHbIii NepevyeHb NUCbMEHHOT0 OIIPOCca

MopdoJioruss MUKpOOPraHU3MOB BOIIPOCHI IS YCTHOI'O OIpoca:
BriGepeTe ouH NpaBHIIBHBIA OTBET U3 MPEIIIOKCHHBIX

1.HazoBuTe XapakTepHble MPU3HAKH KJIETOK 3YKapHUOTOB.

a) HAJTM4KE SACPHON MEMOpPaHHbI,

0) sAepHbBIN anmapar MNpeACTaBIeH OJJHOW XPOMOCOMOI;

B) HAJIMUKME MUTOXOHIPUM, IJIACTH, BaKyOJIEH.

') OTCYTCTBHE UCTHHHOTO SI/Ipa.

2.Kakue crocoObl pa3MHOKEHHS] UMEIOT TPUOBI.

a) BETreTaTHBHOE Pa3MHOKCHUE;

0) Gecriooe pa3MHOKEHHUE,

B) IIOJIOBOE Pa3MHOKEHUE.

3.B kakoil (paze pazMHOKEeHHS OaKTEPUATBLHON MOMYJISIIMKU BCE KIETKU HAXOASITCS
B COOTBETCTBUH aKTUBHOTO JICJICHUS.

a) crarmoHapHas (asa;

0) ¢a3za ormMupaHus;

B) SKCIOHEHIManbHas ¢aza;

r) jmorapudmuueckas asa.

4.Kakue OakTepuu OKpAIMBAIOTCS MO TpaMMy (HUOJIETOBBIM KpacurteseM (TeHIIH-
AHBUOJIETOM) U HE OOECI[BEUYMBAETCS CIIUPTOM HIIU AllETOHOM.

a) rpamMM — (OTpHUIIaTEeNbHbIE) OAKTEPHUHU.

0) rpaMM+ (TIOJIOKUTETBLHBIE) OAKTEPHUU.
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5.YeMy paBHO yBeIMYEHHE MHUKPOCKOIA, €CIIU MPH paboTe MNPUMEHSIOT OKYJISP
15 x, oobekTuB 40 Xx.

a) 150 kpat; 0) 400 kpat; B) 600 kpart.

6.YeM OTAMYaroTCs APOXOIKEBBIE KIIETKH OT OaKTepHUaIbHBIX ?

a) (opmoii; 0) BETUUMHOI; B) CTPOCHHEM.

7.B Kakux OTpaciisiX MUILIEBON IPOMBIIUIEHHOCTH UCIIOIB3YHOTCS APOKIKHU.

a) CIHUPTOBOI; 0) BUHOAEIBUECKOI; B) MMBOBAPEHHOM; I') XJIEOONIEKapHOA.

®Ou3no10rusi MUKPpOOPraHU3MoB.

BriGepete ouH NpaBMIIbHBIA OTBET U3 MPEAI0KECHHBIX

1. Kak Ha3pIBaeTCS MUTATEIBHBIE CPEbI JIJIS BHIPAIIMBAHUS MUKPOOPTAHU3MOB, B
COCTaB KOTOPBIX BXOJAT ONPE/ICICHHbIE XUMUYECKHE COEUHEHHS, B TOYHO OIMpe-
JI€JICHHBIX COOTHOIIEHUSAX APYT K IPYTY.

a) HaTypalibHbIE; 0) TOJIyCEHTETHYECKHUE; B) CHHTETUUECKHUE.

2.Kakue MUKpOOHOIOTHYECKUE TPOIECCHl CHUYKAIOT KAY€CTBO MUIIEBBIX MPOAYK-
TOB.

a) THUEeHuE; 0) OpoXKEHUE; B) NIbIXaHUE; I') TUICCHEBEHUE.

3.YKcycHOKHCIIbIE OaKTEpPUH OTHOCSTCS:

a) (axynbTaTUBHBIM (YCIOBHBIM) a3pOOHBIM; 0) CTPOTMM U a3po0aM.

4.K xakomy By OpO>KEHHUS] OTHOCUTCS CJEeAYIOIas XUMUYECKast peaKIusi:
3C6H1206=4 CH3CH2COOH+ 2CH3COOH+ 2CO2+ 2H20.

a) CIUPTOBOMY; 0) MOJIOUHOKUCIIOMY; B) MPOMMOHOBOKHUCIIOMY; T') MACIsTHOKHCIIO-
My.

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

a) YKCycHasi; 0) TMMOHHas;

6.Uto Ha3bIBaeTCs OpoxKEeHUEM?

a) OKHCIHTEIHHO-BOCCTAHOBUTENBHBIN MpoIiecc 0e3 yuacTusi Kuciopozaa; 0) riy-
O00KO€ pa3MHOKEHHE OETKOBBIX BEUIECTB MHUKPOOPraHW3MaMU; B) OKUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIN MPOILIECC C YHACTHUEM KUCIOPOaa?

7.Kakas rpymnmna OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX (PEPMEHTOB YYacTBYET B He-
MIOJTHOM OKHUCJIEHUU cyOcTparta?

a) JEeruAporeHassbl; 0) IUTOXPOMOKCHIA3bL. 8

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

Bausinue (pakTOpoB BHeLIHEeH cpeAbl HA Pa3BUTHE MUKPOOPIraHU3MOB

TecT: ykaxute, BEpHO, JIU BHICKAa3bIBaHUE.

1. Metabno3 — ¢hopmMa COBMECTHOTO CYIIECTBOBAHUS MHUKPOOPTAHU3MOB, TIPUHOCS -
IIUX JIPYT APYTY MOIB3Y.

2. AHTOTaHU3M — 3TO MPOILECC, BBI3BIBAIOIINNA YTHETCHUE OJIHUX MHUKPOOPTaHU3-
MOB NPOJYKTaMH KU3HEAEATEIbHOCTH IPYTUX.
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3. Uuruuropsl — 3TO BEIIECTBA, YTHETAIONINE >KU3HEIEATEIHbHOCTh MUKPOOpPTa-
HU3MOB. K HUM OTHOCSTCS: COJNM TSKENBIX METAJUIOB, KUCIOTHI, IEJI0YH, CIIUPTHI,
XJIOp, 3UPHI U APYTrUe BEIEeCTRA.

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

5. OnTtumanpHas TemMnepaTypa pa3Butus Tepmoduiion 55 — 65 c.

6. Crepuinzanusi OCyHIECTBIISIETCS MO JEHCTBUEM BBICOKHX TeMIlepaTyp (BbILIE
100 oc), mpu 3TOM IPOUCXOJUT MOJTHOE OCBOOOXKIEHHE MPOAYKTOB OT MHUKPOOPTra-
HU3MOB U UX CIIOD.

7. Ilpy NOHM>KEHUU BIAXKHOCTU B MUTATEIBHOM Cpelie, MUKPOOPTaHMU3Mbl HAUMHA-
10T UHTEHCHUBHO Pa3MHOXKaThCSl.

8. Ilpu noBbIlLIEHNN KOHIEHTPALIMU COJIU B CyOcTpaTe, LUTOIIa3Ma KIETKHU TepSieT
BOJY, C)KUMAeTCsl, U KJIETKAa MOXKET MOTUOHYTh. DTOT MPOIECC Ha3bIBaeTCs IJIa3-
MOJIN3.

9. YapTpaduoneroBsie yun 001anal0T CIIOCOOHOCTHIO MOAEPKUBAThH JKHU3HEIE-
ATEILHOCTh KJIETKA MUKPOOpPraHu3MoB. OHM 00J1aJal0T BBICOKOI 3HEprueil, 3aps-
KAIOT €10 MUKPOOPTraHU3Mbl, YTO MPUBOAUT K MHTEHCUBHOCTH Pa3MHOKEHHS.

10. ITox BO3EHCTBHEM PaJIMOAKTUBHOTO M3JIyYEHHS B KJIETKE BO3HUKAIOT HEOOpa-
TUMBbIE HapyIlIeHUs OOMEHa BEIIECTB, pa3pylaloTcs (PepMEHThI, U3BMEHSIOTCS BHY-
TPUKJIETOYHBIE CTPYKTYPbI, YTO IPUBOJUT K TUOEIH KIETKH.

JInyHas rurueHa

1. ITopsiok MPOXOXKIEHUS METUIIMHCKIX OCMOTPOB JIUII, TOCTYTAOIMINUX Ha pado-
Ty B OpraHU3alliy OOIIECTBEHHOTO MUTAHMUS?

2. YUTo BXOJIUT B MOJIHBIM KOMIUIEKT CAHUTAPHOW OAEKbI TOBapa?

3. [lpaBuna JTUYHOW TUTHEHBI, KOTOPHIC TOJDKHBI COOIOIATh PAOOTHUKHU OOIIe-
CTBEHHOT'O MTUTAHUSI?

4. TlpaBusia MBIThSI ¥ I€3UH(DUIIMPOBAHUS PYK paboumx?

5. IloueMy k paboTe B Liexax He JIOMYCKAIOTCS JIMIA ¢ THOMHUYKOBBIMH 3a0011€Ba-
HUSMH KOXH, TOPE3aMU, 0KOTaMH, CCauHaAMU?

IIaToreHHble MUKPOOPTraHU3MBbI

1./laiiTe onpeneneHne NOHATHIO «ITUIIEBBIE OTPABICHUD.

2.IlepeuriciuTe CUMIITOMBI TUIIEBBIX OTPABIICHUI:

3.Ykaxxute NpUYMHBI BO3HUKHOBEHHS IMHUIIEBBIX OTPaBICHUN OaKTepUaIbLHOTO
IIPOUCXOXKICHHUS.

4.00bscHTE, B 4YeM OTJIMYHE IMUIIEBHIX TOKCHKO30B M IMHIIEBBHIX TOKCUKOMH(EK-
LIWN. 5.1alTe XapaKTEPUCTUKY NATOTEHHBIM CTPENTOKOKKAM.

6. JlaiiTe XapakTepuCTUKY MATOT€HHBIM CTaUIOKOKKAM.

7.Bo30ynuTeny KUIeYHbIX HHPEKITMOHHBIX OOJIe3HEH.

CaHuTAPHO-TUTMEeHNYEeCKUIT KOHTPOJIb NMUIEBBIX MPOU3BO/ICTB
1.HakakoM pacCTOSHUHU OT KHJIBIX JJOMOB PAacCIoJIararoT TUIOIIAAKH TSI MyCOPHBIX
0axkoB?
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a) 10 meTpoB 6) 25 meTpoB B) 30 MeTpoB

2.Ha kakyio BBICOTY CTE€HBI MPOU3BOJCTBEHHBIX MOMEIICHUN OOIUIIOBBIBAIOTCS
TJIATKOM ?

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

3.Kak gacto npoBoAUTCS TeHepaibHas yoopka u Ae3uH(EKIUs TOMEILCHH?

a) He pexxe 1 paza B mecsil 0) He pexe 1 pa3a B rojl B) €KEIHEBHO

4. TpancnopTUpOBKa MUILEBBIX MPOIYKTOB OCYLIECTBISETCS TPAHCIOPTOM, Ha KO-
TOPBIN BbIIAETCA:

a) CTpaxoBOi MOIKC 0) MEAUIIMHCKAs KHUKKA B) CAHUTAPHBIN MACIIOPT
5.I1uieBbie TPOIYKTHI, MOCTYTAIOIINE B OPraHU3AIUN JOJIKHBI COMTPOBOKIATHCS:
a) HaKJIaJHOU 0) MyTEBHIM JIMCTOM B) KaU€CTBEHHBIM yJI0CTOBEPEHUEM

6.B mpou3BoICTBEHHBIX TOMEUICHUSIX 000pyAOBaHNE PA3MEIIAIOT:

a) C y4eTOM IOCJIEeI0BaTEIbHOCTH MOUKH 0) C YYETOM IOCIIEI0BATEIbHOCTH TEX-
HOJIOTMYECKOTO MPOLECCA B) C YYETOM IOBBIIIEHUS €r0 TPOU3BOAUTEIBHOCTH
7.KyXOHHYI0 TTOCY/ly MOIOT BOJIOM C TEMIEPATYPOM:

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

8.Ha mpeanpuatusx oO1IECTBEHHOrO0 MUTAHMS 3aIMPEIICHO UCIONb30BaTh MOCYY,
U3TOTOBJICHHYIO H3:

a) HepKaBerollel ctanu 0) aTIOMUHHUEBYIO B) SMAIMPOBAHHYIO

9.I1pu ne3uHdexun NoCy/Ibl, UCIONb3YIOT:

a) 0,2 % pactBop xsopHoit uzBectu 0) 0,5 % pactBop xsopHoit uzsectu B) 0,05 %
pPacTBOp XJIOPHOM U3BECTU

10.YucToTy 000pyA0BaHUS ONIPEASTSIOT!

a) MyTeM B35ITHSl CMBIBOB M IIOCEBAa MX B Cpefy Kecciiepa 0) MyTeM BU3YaJbHOI'O
OCMOTpa B) IIyTEM NPHUTOTOBICHHS] MUKPOCKOIIMYECKOT0O Ipenapara u npocMoTpa
€ro Mol MUKPOCKOIIOM

11.IluTteeBas BoAa, UCHOJb3yEeMasi HA MUUIEBBIX MPEANPUATUAX JAOHKHA COOTBET-
CTBOBATh TPEOOBAHUSIM:

a) TOCTa «BOJAA MUThEBasH» 0) rOCTa « BOJOCHAOKEHUE MUILEBBIX IPEANPUATUN» B)
CaAHUTAPHBIX MPABUI U HOPM

12.KoMriekc Mep MO YHUUYTOXKEHHMIO BO30YyIUTENell 3apa3HbIX 3a00JIeBaHMI BO
BHEIIHEHN CpeJIE:

a) nepatuzaius 0) A1e3WHCEKIMS B) 1€3UH(DEKIUsS

CanurapHo-rurneHn4YecKue TpeOoBaHUsl K ¢(akTopaM BHelIHel cpeabl H
0J1aroyCcTpoiicTBY NpeanpusTHIl.

1. CaHuTapHO-3MHUIEMHUOTIOTHYECKHE TPEOOBaHUS K PA3MEIICHUIO MPEINPUITHI
0OIIIECTBEHHOTO MMUTAHUS.

2. CaHUTAPHO-ANTUJEMHUOTIOTHUECKHE TPEOOBAHUS K TEPPUTOPUN OPTaHU3ALINH.

3. Uto npenycCMOTpPEHO Ha TEPPUTOpUM IJig cOopa Mycopa M MUIIEBBIX OTXOJ0B?
Kak pacnonaraercs miommaaka st MycopocOOPHHUKOB?

4. Kakue TpeOOBaHMS NPEIbABISIOTCS K BOAOCHA0KEHUIO?

5. Kakue TpeOoBaHus MPEABABISIOTCA K KaHATU3ALUK?
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CaHuTapHO-31IMIEeMHOJIOTHYECKHE TPeOOBAHMUS K YCTPOMCTBY M COAEP/KAHUIO
MOMeIleHUH NpeAnpusTU

1. KakoBbl OCHOBHBIE CAHMTAPHO-TUTUEHUYECKHE TPEOOBaHUS K IUIAHUPOBKE IO-
MEUIEHUH NpeanpusiTUi 00IECTBEHHOIO MUTAHUS?

2. Kakue caHUTapHO-TUTMEHUYECKHE TPeOOBaHUS MPEABSBISIIOT K MaTepuaiaM
JUISL OTZIEJIKM TTPOU3BOICTBEHHBIX IOMEIICHUI ?

3. Ha xakyio BBICOTY CTEHBbI IPOU3BOJICTBEHHBIX MOMENICHUIN OTAENbIBAIOTCA 00-
JULOBOYHOM TIUTKON?

4. Kakue TpeOOBaHUS NPEIBABISIOTCS K MOJIaM MPOU3BOCTBEHHBIX TOMEIICHU?
5. Kak yacto mpoBouTCsl TeHepalibHas yOOpKa MPOU3BOACTBEHHBIX TOMEIICHUH?
6. Kak yacto mpoBoauTcs Tekyiiass yOopka MpoU3BOJACTBEHHBIX TOMEIEHUN?

7. Kakue TpeGoBaHMs MPEABABIAIOTCS K MOIOIIUM U JI€3UMH()UIMPYIOMIUM CpPEeJl-
CTBaM, IPUMEHSAEMBIM B IPOU3BOJACTBEHHBIX TOMEIICHHSIX ?

CaHuTapHO-3NINAEeMHUOJIOTHYECKHE TPEeOOBAHUA K TPAHCIOPTHPOBAHUIO, NIPHU-
eMKe M XPaHEeHUI0 MUIIEeBBIX NPOIYKTOB

1. Kakue TpeOOBaHMSI NMPEABABISIIOTCA K TPAHCHOPTY JUIsl NEPEBO3KH MUIIEBBIX
IPOLYKTOB?

2. KakumMu JOKyMEHTaMH JOJDKHBI CONPOBOXKIATHCS MHUIIEBBIC MPOIYKTHI MPHU
nepeBo3ke?

3. Kakue canutapHbie TpeOOBaHUS MPEABABIAIOT K MEepeBO3Ke MorypadbpukaToB u
rOTOBOW MPOAYKIHUH?

4. KakoBbl OCHOBHBIE CAHUTAPHO-TUTMEHUYECKUE YCJIOBHUS XPAHEHHUs MUIIEBbIX
POIYKTOB?

5. [louemy 3amperniaeTcsi NPUHUMATHh HA CKIIAJ IPEANPUATHNA OOLIECTBEHHOTO IH-
TaHUA TylIH 0e3 Kiema?

JApoxxeBoe NPOU3BOACTBO

1. brnoxumuyeckue OCHOBBI MPOLIECCA POCTA U PA3MHOKEHUS APOKIKEH.

2. MuUKpOOpraHnu3Mbl, UCIIOJIb3YEMBIE B IIPOU3BOJICTBE.

3. MukpoopraHu3mbl, IPUYUHSIOMINE BPEA NPOU3BOACTBY, U IIyTH UX IMPOHUKHO-
BEHMUS.

4. MuKpoOHOJIOrMYeCKUi U CAHUTAPHBINA KOHTPOJb IPOU3BOJICTBA.

Mukpo6moJiorusi Xx;1e00neKapHoro Nponu3BoACTBO

1. MuKpoOpraHu3mMbl NILIEHUYHOTO TECTA.

2. MukpoopraHu3Mbl p>KaHOTO TECTA.

3. Biiusiarie 106aBOK M yIydIIMTENEH Ha KU3HEICATEIbHOCTh MUKPOOPTaHU3MOB B
TECTE.

4. Ilpumenenne PepMEHTHBIX MPENapaToB /IS yIIYUIICHUS Ka4ecTBa XJieoa.

5. MukpoopraHu3Msl — BpEIUTENN TPOU3BOICTBA.

6. [IyTu NpOHUKHOBEHUS BPEAHBIX MUKPOOPTaHU3MOB.

7. Ilopoku xneba, BOZHUKAIOIIUE B PE3YJIbTaTe XKU3HEIEATEIbHOCTH MUKpPOOpra-
HU3MOB.
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8. MUKpOOUOJIOTUUECKUI U CAaHUTAPHBI KOHTPOJIb IPOU3BO/ICTBA.
9. Kontpons ceipbs. KonTposs nponecca tecroBeneHuss. KOHTposb roTOBOM Ipo-

TYKUUU.
10. CanuTapHbIil KOHTPOJIb.

Muxpoouo0Jiorusi KOHAUTEPCKOT0 MPOU3BOACTBO

1. Mukpodopa OCHOBHBIX BUJIOB ChIPhS U BIIUSIHUS €€ Ha KAYECTBO MPOTYKITUH.
2. Mukpo6OHasi mopya roTOBOM MPOAYKIIMHU MPU XPAHCHHH.

3. MukpoOHOIOTUYECKU U CAaHUTAPHBIA KOHTPOJIb MPOU3BOCTBA.

Muxkpo0u0J10rusi MAKApOHHOTO MPOU3BOICTBO

1. Mukpodmopa OCHOBHBIX BUJIOB ChIPbS U BIUSHUS €€ HAa Ka4€CTBO MPOTYKIIUH.
2. MukpoOHas mopya TOTOBOW MPOIYKIINH MPU XPAHCHHH.

3. MuKkpoOHOIOTUYECKUNA U CAaHUTAPHBIA KOHTPOJb MIPOU3BOJICTBA.

[Ixama onenku

IIpoueHT pe3ysbTa- KauecTBeHHast OLIeHKa YPOBHS IMOATOTOBKHU
TUBHOCTH (MPaBUIb- bamn (otmeTka) BepbanbHblii anajgor
HBIX OTBETOB)
90 — 100% 5 Ot1au4yHO
80 —89% 4 Xopo11o
70 —79% 3 YJIOBJICTBOPUTEIHHO
menee 70% 2 HEYJIOBJIECTBOPUTEIBHO

IHEPEYEHD JJABOPATOPHbBIX PABOT

YCTpoiicTBO MUKPOBH30PA M TEXHUKA MUKPOCKONIUPOBAHMS.

MukpoBU30p MPEACTABISIOT COO0H HOBOE MOKOJIEHHE MUKPOCKOIIOB C OMNTH-
KO-IIU(PPOBBIM KaHAJIOM HAOJIOJCHUS, PETUCTpAIlud U 00pabOTKU MHUKPOH300pa-
KeHUuH. MHUKpPOBU30pHl O00ECIEYMBAIOT BHU3yalIbHOE HAONIOJACHUE HAa DJKpaHe
BCTPOCHHOT'O MOHHUTOpA IIBETHOTO MPSMOTO YBEIMYEHHOTO H300paxeHus: Ouoio-
TUYECKUX MaTEPHAIOB B MPOXOJAIIEM CBETE; 3alHUCh M300pakKeHUs OOBEKTa Ha
KapTy TamsITH; BO3MOXKHOCTh TOAKITIOYCHHUS MPUHTEPA, BHEIIHETO KOMIIBIOTEPA,
VGA MoHHTOpa WIH BUACOMPOCKTOPA ISl paOOTHI B PEKUME PeaTbHOTO BPEMEHH.
OOt B MUKPOBU30POB MPEJICTABICH HA PUCYHKE.




16

Pucynok — OOmuii Bua MUKpOBHU30pa: 1-1TaTuB; 2-BUACOHACAIKA; 3-pe-
BOJIbBEPHOE YCTPOUCTBO; 4-00BEKTUBBI; S-NIPEIMETHBIN CTONHK; 6-KOHAEHCOP; 7-
OCBETUTEIIBHOE YCTPOMUCTBO; 8-MaHUITYJIATOP «MBIIIBY.

MuKpOBHU30pHI CIAEAYET UCIOJIB30BAaTh B TIOMEIICHUH, TJIe OTCYTCTBYIOT HC-
TOYHMKU WHTEHCHBHOTO BHEITHETO BO3JCHCTBHS — MCTOYHUKH BUOPAIIMH M DJICK-
TPOMArHUTHOTO U3JTyYCHHUS, TJI€ HET M30BITOYHOTO KOJIMYECTBA TBLIN, TTAPOB KHC-
JIOT, TMICJIOYCH M IPYTUX XUMHUYSCKH aKTUBHBIX BEIIECTB M 3arPsS3HCHUM.

Hacrpoiiky ocBemeHust 1 (OKyCHPOBKY MHUKPOBH30pa HEOOXOJIUMO MPOM3-
BOAUTHB CJCAYIOIIEM MOPSIKE:IIOMECTUTh MCCICAYEMbIH OOBEKT Ha MPEIAMETHBIN
CTOJIMK MHKPOBH30Pa;OIHIATh IPEAMETHBINA CTOHMK JI0 yHopa ¢ MOMOIIBI0 PYKO-
STOK TPpyOOH (POKYCHPOBKH; YCTAHOBUTHh OOBCKTHB HAUMCHBIIECTO yBEIUYCHUS B
pabodee OJIOKEHHE;TTOTHATh KOHJICHCOP JI0 yIopa ¢ MOMOIIBI0 PYKOSTKH, yCTa-
HOBUTHPYKOSITKyaniepTypHOU auadparMbl KOHJIEHCOpA B CPEIHEE IMOJIOKEHUE;Ha-
KaTh KHOTIKY BKITFOUCHHUSI (BBIKITIOUCHUS) BUICOHACAIKN;HAKATh HA KOJIECHUKO MBbI-
IV 111 aBTOMAaTUYECKON YCTAaHOBKHU 3aIaHHOTOYPOBHS SIPKOCTH dKpaHa; c(hokycu-
pOBaTh MHUKPOBH30p Ha PE3Koe M300pakeHne 00BhEKTa B MOJIE3PSHUS dKpaHa C T0-
MOIIIBIO PYKOSATOK Tpy0Oil ¥ TOYHOW (POKYCHPOBKH;BBECTH B TOJIE 3PEHUS DKpaHa
HanOoJIee TIPO3PaYHbIN YU4aCTOK 00BEKTa;IIPUKPHITH MOJIEBYIO nradparMy Bparie-
HUEM KOJIbIIa ¢ pUQIICHUEM, TOOUThCIHAN00IIee PE3KOT0 N300paKEHUS KpaeB MpH-
KPBITOH IMOJICBOM AuadparMel B MOJIE3PEHUS dKpaHa MEPEMEIICHHEM KOHACHCOpa
110 BBICOTE;I00UTHCS CHMMETPUYHOTO IOJIOKEHUS M300paKCHUsI KPaeB IOJICBOM-
nuadparMel B 1MoJjie 3peHUs PKpaHa ¢ MOMOIIBIO [IECHTPUPOBOYHBIX BUHTOBKOH ICH-
copa; MpH HEOOXOJAMMOCTH IOBBICUTH PAaBHOMEPHOCTH OCBEIICHUS, KaK IPaBH-
J0,1pu padote ¢ 00beKTHBaMHU yBenumueHueM A0 10, IONI0KUTh MaTOBOE CTEKJIO B
OTpaBe M3KOMIUIEKTa MUKPOBHU30POB HAa MOJYJIb TOJIEBOW nuadparMbl; yCTaHO-
BUTH OOBEKTUB TPEOYEMOT0 YBEIMUEHUS B pabouee MOI0KEHNE; MPUITOM YUACTOK
00BbeKTa, BEIOPAHHBIN 71T UCCIICIOBAHUS, CIIEAYET IPUBECTH B IEHTPIIOJS 3PEHUS
JKpaHa ¢ TIOMOIIBI0 PYKOSTOK TOTMEPEYHOTO U MPOAOILHOTONEPEMEIICHUS TTPE/-
MeTHOTO cTonmka.llepen 3aBepiieHneM paboThl HA MEKPOBH30PE 3aKPOMTE BCE OK-
Ha. HaxkmuTe KHOMKY BKJIIOYCHUS (BBIKIIOYCHUS) BHUACOHACAIKH HOTKIIOUNTE
BUJIKY Ka0eJssl CETEBOTO a/IanTepa OT CETH.

N3yuyenune mopdosorun dakrepuii. Okpacka no I'pammy.

IIpucomosvme puxcuposanHulil OKpauienHvlll npenapam o6aKxmepui.

[Ipenapatbl TOTOBIT HA IPEAMETHBIX CTEKJIAX U MOKPBHIBAIOT CBEPXY IMOKPOB-
HBIM cTeksIoM.[IpeMeTHbIe U MOKPOBHBIE CTEKJIA JOJIKHBI OBITh YUCTBIMU U TINA-
TEIHHO 00e3KUPEHHBIMU. J{JI1 MPOBEPKU YUCTOTHI CTEKJIA HAa €ro MOBEPXHOCTh Ha-
HOCST Karutio Bojbl. [Ipu goctaTrouHOM 00E€3KMPUBAHUU KAIUIsl PACTEKAETCS pPaB-
HOMEPHO U HE COOMpaeTcs B BHIMYKIIbIE My3bIpbKu. CTeKITa, OBIBIINE B yHOTPEOIIC-
HUU, BbIAEPKUBAIOT 1-2 4 B XpoMoBoii cmecu (1 1 Boasl, S0 r quxpomara Kamnus,
100 r TexHUYECKOM CEPHOM KUCIIOTHI), MOCIIE YEro OMOJACKUBAIOT TEIUION BOJION U
criupToM. B moBcenHeBHOM paboTe s yaaieHus Kupa npeIMETHbIE CTEKIIa HATH-
paroT KyCKOM MblLJa, MOCJE YEero BRITHPAIOT YUCTOM XJI0MY4aToOyMaXKHOU cander-
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KOl. XpaHAT YMCThIE MPEIMETHBIE CTEKJa B CYXOM COCTOSHUU WM B OaHKaxX ¢
OPUTEPTHIMU MPOOKaMH, 3aMOJHEHHBIMU 96%-HbIM cOMpPTOM. BbIHUMAaTh CTEkia
cinenyer nuHueToM. Ilepen ynoTpeOiaeHMEM CTeKIa MPOCYLIMBAIOT HA BO3AYXE U
IPOTUPAIOT YUCTOM TKaHbiO. [TOKpOBHBIE CTEKIa TakX e JOJIKHBI OBITH XOPOIIO
BBIMBITHI, BBICYLIEHBI U XPAHUTHCS B CHIEUATBHBIX KOPOOKax K yamkax I[lerpu.

IIpucomosumsv okpawenHbll npenapam.

[lepen paboTOil KaXkIblil CTYAEHT MOJyYaeT IO JIB€ MPOOUPKU C YUCTHIMU
KyJIbTYpPaMH IPaMIIOJIOKUTEIbHBIX U TPAMOTPULIATENbHBIX OaKTEPHil.

[IpurorosieHue npenaparTa BKIOYAET CIEAYOMNE ITAIbL:

1. IlpuroroBnenue Ma3zka. B kamito BoJbl, HAHECEHHYIO Ha 00€3’)KUPEHHOE
IpEeIMETHOE CTEKJIO, IOMELIAIOT JABE KYJIbTYpHhl, COOII0Aast CTEPUIIbHbBIE YCIOBUS.
UYroObl HE HApYLIMTh CTEPWIBHOCTh YHUCTBIX KYJIbTYP, MHKPOOHOJIOTHYECKYIO
HETIII0 Mepesl 0TOOPOM KaKJI0M KyJIbTYphl U MOCJE MCIOJIb30BaHUS MPOKAIUBAIOT
B IUIAMEHH TOpenku. Ma3oK pa3sMaspIBalOT M0 CTEKIY TOJBKO IIOCJIE BHECEHUS B
KaIlIio ABYX MCCIEAYyEeMbIX KyJIbTyp. Ma3ok BBICYIIMBAIOT HA BO3AyXE U (QUKCUPY-
10T B IUIAMEHU TOPEIIKHU.

2. Okpacka ma3ka. Okpacka no I'paMmy sBIseTCA CIOXKHOM, TaK KaKk B IIPO-
necce padoThl UCIOIb3YETCS HECKOJIBKO KpacuTesel. 371ech OUeHb BayKHA OUYEepei-
HOCTbh OKpalIMBAHUS:

v Ha ¢uKCHpOBaHHBIN Ma30K HAHOCSAT TE€HIIMAHOBBIM (DHOJIETOBBINA KpaCH-
Teb. Bpems okpacku 2 MUHYTHI.

v' Tlo ucTeyeHnn BpEMEHH OKPAIIMBAHHS KPACUTENb CIUBarOT. He mpoMsi-
Bas Iperapara, Ha Hero HaHocat pactBop Jlroross. Bpems o6pabotku PactBopom
JIrorons 1-2 munyThl. [Tpu 3TOM Ma30K YepHEET.

v" PactBop Jlrorons ciusarot. [IpenapaT 00eciBEYHBAIOT STAHOJIOM B T€Ye-
Hue 30 cexyH.

v" Tlpenapat GbICTPO IPOMBIBAIOT BOJOM U OKPAIIMBAIOT (GYKCHHOM 1-2 Mu-
HYTBI.

v DyKCHH CITUBAIOT, MPEMapaT MPOMBIBAIOT, BHICYIIUBAIOT U MUKPOCKOIIH-
PYIOT C MaCJISTHOM UMMEPCHEH.

Ecnu Ma30k mpaBWIIBHO OKpAILIEH, TO B MOJIE 3PEHUSI MUKPOCKOIIA TPaMIIOJIO-
KUTEJbHBIE KJIETKUA BBIMJSIAAT CUHE-(DHOJIETOBBIMH, TPAMOTPUILIATENbHBIE — PO30-
BO-KpacHble. bakTepuu 3apucOBBIBAIOT, 3aMIMCHIBAIOT HA3BaHUs OAKTEpHil, mperna-
paT youparoT, IOMEUIaloT B IOCYAY C 1€3UH(DUIHUPYIOIIHUM PACTBOPOM.

N3yyenne Mopdoa0ruu MULEJIHAIBLHBIX TPHOOB

MurtienuanbHbie TPUOBI — ATO OOIIMPHAS TPy HU3IIUX PACTUTEIBHBIX Op-
TaHU3MOB, JUIICHHBIX Xyopodmmia. Teno MunenuaasHOro rpuda, rpUOHUIIA WIIN
MUIIETNH, COCTOUT U3 MHOKECTBA TIEPETICTAIOIIUXCS HUTEH — TH(OB, KOTOPHIE TY-
CTOM CEThIO CIUIETAIOTCA Ha MOBEPXHOCTU MUTATENBHOTO cyOcTara. OT BETBUCTOIO
MUIIETTUST OTXOIAT TUIOJOHOCAIINE TU(PBI-CIOPAHTUN ¥ KOHUIMEHOCITHI, HAa KOHITAX
KOTOPBIX HAXOASATCS IIJI0J0BBIE TENA.

Texnuka npurotoBieHus npenapatoB. [Ipu uccnemoBanuu rpudOB U3 HUX
KyJIbTYyp OepeTrcs HeOOJIbIION KyCOUeK MUIIEIHS C MOMOIIBIO IBYX UIJ. Munenuit




18

Ha MPEIMETHOM CTEKJIE OCTOPOKHO PACIICIUISIOT UIVIAMHU, CTPEMSCh KaK MOXHO
Jydilie pa3beuHUTh TU(DBI. B KauecTBe *KUIKOCTH HCIOIB3YIOT CMECh CIUPTAa U
TJIMLEPUHA.

HN3yuyenne Mop¢ 010U APOXKKeN

JpoXoKH IPEACTABISAIOT COO0H OHOKICTOYHBIC HEITOABHUKHBIE MUKPOOPTa-
HU3MBI ¢ HaTnIueM AuddepeHIInpOBaHHOTO Spa, C pa3MepaMH B MOTICPEYHUKE 3-
5 MKM, 110 JyiuHE 6-12 MkM. @opMa KJIETOK APOXKIKEH Jalle okpyrias, siieBuaHas
(Saccharomyces), mununapuyeckas (Schixosaccharomyces), numonoBuaHas (Sac-
chatomycodes).

B nurormiazMe apoxxkeBOl KIETKA MOKHO YBUJETh PA3IMYHOTO POJia BKITIO-
YEHUSl — KamelbKU JKHUpa, TIIMKOTEH, BAMIOTUH. [0 Mepe crapeHus KIETKU B HEl
MOSIBJISIIOTCS BAKYOJIM-TIOJIOCTH, HATIOJTHEHHBIE KJIETOUYHBIM COKOM. PazMHokaroTcs
JPOXKH TMMPEUMYIIIECTBEHHO MyTEM IMOYKOBAaHUS, MHOTHE CIIOCOOHBI €IIe U K CIO-
pOOOpa3oBaHUIO.

[opsimok mpoBenerHusi paboTel. [IpUrOTOBUTE MBa-TpHU Mpemapara «pa3aas-
JICHHAs! KaIUlsD» Pa3IMdHOTO BHJIA YHUCTHIX KYJIBTYp IPOXKKEH, 3apUCOBATH U OTIH-
caTh OTH mpernapaThl. HaliTh B HUX ¥ 3apUCOBATh MOYKYIOIIHECS KICTKH.

Omnpenenenue NPoIEHTA NOYKYIOIIMXCA M MEePTBLIX KJeToK. [locyeT KaeTOK
aApoxxkeit B kamepe I'opsieBa.

IIpucomosumu cycnensuro uz npecco8aHHbIX OPONCHCeU U cOenams pazgede-

HUe U3 Hee UL HCUOKUX OPOACIHCE.
Hopsmok npoBesieHns padoThl. 1T APOXOIKEH U3 LEHTpaIbHOU YyacTu OpyckKa BHe-
cti B koyi0y ¢ 100 mu1 cTeprsibHOM BOAOIPOBOJHON BOJBI M TINATEIHHO pa3Me-
warte. 13 ucxoxuoro passenenus (10%) cuenats psa MOCIENOBATENbHBIX Pa3Bee-
uuii (10°-10%)cormacHo cxemMe NPUrOTOBIEHUS Pa3sBeNeHHs. | MII XKHUAKHX IPOK-
&Keil BHeCTH B MepHYI0 koily Ha 100 mu. CTepunbHON BOAOIIPOBOAHON BOJON J10-
BecTu 110 MeTkH. ITomyunrcs passenenre 102, Y3 MCXOAHOIO pasBeAEHUS AENAKOT
PAI MOCIEeI0BATENbHEIX pa3BeaeHuii (10°-10°).

IIpoussecmu noocuem npoyenma nouxyrowuxcs kiemok. Iopsanok onpene-
JgeHus pabotel. Onpeaenute 00K BU IPOXIKEBBIX KJIETOK U HAJTUYHE TOJIBHK-
HBbIX OaKTepuil, KOTOPbIE OOBIYHO OTHOCSITCS K THHUJIOCTHBIM. [ HUJIOCTHBIE OaKTe-
pUU aKTUBHO pasnarator O0enku. OHU SBISIOTCS aHTAarOHUCTAMU IO OTHOLIEHUIO K
MOJIOYHOKHUCJIBIM OaKkTepHUsiM U JIPOXiKaM caxapoMmuiieraM. HTEHCHBHOE pa3BU-
THE THIJIOCTHBIX OaKTEepHUil pe3KO yXyAIIaeT KaueCcTBO noirydadpukara.

Pesynprarel onbiTa 3anummure B teTpans. [Ipenapar 3apucyiure.

B sTOoM mpenapare moacuMTanTe KOJWYECTBO IMOYKYIOIIUXCS KIETOK. [
ATOTO TMOJICYUTANTE 00IIee KOJTUIECTBO KIETOK M KOJTMYECTBO KJIETOK C TIOYKAMH B
10 monsix 3peHus MHUKPOCKOIA W ONPEACNIUTE MPOUEHT MOYKYIOIIMXCS KIIETOK.
JlaHHbIe onpeneneHus 3aHECUTE B TAOJIUIYy U CAENANTE pacyer.

Tabnuua

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

OOwree xonnye-
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CTBO  JIPOXKAKE-
BBIX KJIETOK

KomuyectBO
MOYKYIOIIUXCA
KJIETOK

KOJNIN4eCTBOMOYKYHOLWNXCAKINETOK * 100
06I.Ll,eeKOJ'II/I‘-IeCTBO}J,pO)K)KEBbIXKJ'IETOK

[To BHemHeMy BHJYy KJIETOK (TIPO3PavHOCTh, TOMOT€HHOCTh WU 3E€PHH-
CTOCTh MPOTOIIA3MbI, HAIMYHE BaKyOJICH), UX pa3Mepbl, KOJIMUYECTBY U XapaKTepy
MOYKOBAHUS CYJIAT O GU3HOJIOTUIECKOM COCTOSHUM JIPOKKEH.

[To BenuumHE MPOIEHTA MOYKYIONIUXCS KJIETOK B MPECCOBAHHBIX (FKUIKUX)
JIPOXKKAX CYAAT O (PU3UOIOTHUECKOM aKTUBHOCTH KYJIBTYPHI.

Onpeodenumsv npoyenm mepmevix kiemok. IopsSaoK mpoBeneHus PabOTEHL.
KadectBo npoxkeil B 3HAYUTEIHHOW CTETICHW 3aBUCUT OT COJEPKAHHUS B HHUX
MEPTBBIX KIIETOK.

Merton omnpeneneHnss MEpTBBIX KJIECTOK OCHOBAH HA Pa3IMYUU MPOHUKHOBE-
HUS KPACUTENS Yepe3 000JIOUKH )KUBBIX U MEPTBBIX KIICTOK.

JIJist onpeneneHnsi POIEHTHOTO COACPYKaHUS MEPTBBIX KIETOK B TIPECCO-
BaHHBIX (OKUIKHX) APOXOKAaX HYKHO KaIUTIO TIIATEIHHO MEPEMEIIaHHON CyCTICH3UN
JIPOXOKEH HAHECTH Ha MPEIMETHOE CTEKJIO0, J00aBUTh K HEHW MaJIeHbKYIO KaIlIio
pacTBopa METHJICHOBOM CHHU M HAKPBITh MOKPOBHBIM CTEKJIOM. Yepe3 1-2 MUHYTHI
MHUKPOCKOTIUPOBAThH TpernapaT ¥ MOJCUUTATh YHUCIIO OKPAIICHHBIX U HEOKpAIICH-
HbIX KJIEeTOK B 10 moisix 3peHus. OKpallleHHbIe KIIETKU SIBISIFOTCS MepTBbIMU.Pe-
3yJbTaThI ONBITA 3aITUCaTh B TAONIUIly | clienaTh pacuet. [Ipemapar 3apucoBarts.

Tabnmma

%HO‘-IKYIOIHHXCH KJICTOK:

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

OO0miee Ko-
JINYECTBO
TIPOIKIKEBBIX
KJIETOK

KonnuectBo
MEPTBBIX
KJIETOK

KOJIN4eCTBOMEPTBbLIXKINETOK F3 100
0obLLeeKkonMYeCcTBOAPOXOKEBbBIXKITETOK

JlaliTe 3aKitodeHHe 110 paboTe.

% MepTBBIX KJIETOK

IIpoussecmu noocuem OpoodiciHcesvix Kiemok ¢ cuemnou kamepe 1 opsiesa.

Cuer KJIETOK NPOU3BOAMUTCS CIEAYIOIIMM O00pa3oM: MOACUYHUTHIBAIOTCS BCE
KJIETKH, HaXOJSALIMECs BHYTPH OOJIBIIOTO KBajJpaTa MU Ha NMOTPAHUYHBIX JIMHUAX,
eciu OOJblIEe MOJIOBUHBI KIETKM HAXOAMWTCS B JAaHHOM KBajapaTte. B Tom ciyuae,
KOTI'/Ia KJIETKHU NEPECEKAIOTCS MOTPAaHUYHOM JTMHUEH MOMoJiaM, CUUTAIOT TOJIBKO Ha
JIByX CMEKHBIX CTOPOHAxX KBajipaTa, HalpuMep, Ha HI>KHEHW U JIEBOM.

KonnuectBO MUKPOOPraHM3MOB B OJHOM MUJUITMIMTPE ONPEAEISIETCA IO

bopmyiie:
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x = 20841000,

r7ie a — CyMMa KJIETOK, MOJACUUTaHHAS B «B» MaJIbIX KBaJpaTaxX CETKU;

B — KOJMYECTBO MaJIbIX KBAJIPATOB, B KOTOPBIX MPOBOIUJICS MOJCYET;

C — MOPEABAPUTENBHOE PA3BEICHUE UCCIIEAYEMOM KUJIKOCTH;

1/4000 — 06bemM Manoro KBajapara,

1000 — mepecuer Ha 1 e’

Knerku pexomenmyercst mojacuuThiBath B 10 OOJbIIUX KBajpaTtax ¢ MATH-
KpaTHOU MOBTOPHOCTHI0. CIIHUIIIKOM TYCThI€ CYCIIEH3UU CUUTATh TPYIHO, TTOITOMY
uX cliefyeT pa30aBisiTh CTEPUIIbHON BOAOW. JIyule mojab30BaThCsl TAKUMU Pa3Be-
JEHUSIMU, TIPU KOTOPBIX KOJUYECTBO KJIETOK B OJJHOM OOJIBIIIOM KBaJipaTe HE Mpe-
BbIIIAET 16.

OprasojenTuyeckasi OLEHKA KA4YeCTBA W oOmpeaejeHHe NOAbeMHOW CHJbI
APOIKIKEN

KadecTBo orieHMBaIOT M0 cpeaHeit mpode, KOTopasi COCTABISETCS IMTyTEM B3si-
TS BBIEMOK, oTOupaercs mo 40-50r. Opranonentuyeckue mokazarenu: L[Ber —
paBHOMEDPHBIN, 0€3 MATEH, CBETIOBAThI WIIM CEPOBATHIA ¢ KPEMOBBIM OTTEHKOM,
KOHCUCTCHIMS IUIOTHAsl, JOJDKHBI XOpOIIO JIOMAaThCid, HO HE Ma3aThbCs,
3amax JApoxOKeBOM, 0e3 MOCTOPOHHUX OTTEHKOB, BKYC — MPECHbINA, CBONCTBEH-
HBIN ApOXxKaM, 0€3 MOCTOPOHHUX MPUBKYCOB.

[TonsemHuast cuna. B3BecuTh HEOOXOAMMOE KOJUYECTBO JPOMOKEH (3aBUCUT
OT TOro, MPECCOBAHHBIE WJIM CyXHE€ NPOXKU MpoBepsitorcs). [IpuroroButh cyc-
MIEH3UIO: CMEeIATh IPOXKHU U 5 M 2,5% pactBopa conu. J1o0aBUTh 7 T MyKH U 3a-
Memath tecto. [llapuk Tecta omycTUTh B CTakaH. 3acedb BpPEMs, 3a KOTOPOE IIa-
UK BCILJIBIBET.

Paccuutats nogpemMuyto cuiny nposxoker mo popmyne: I1C = 3,5*t(mun) Co-
rinacHo 'OCT 171-81, IIC momkHa ObITE MeHbIIIE 70.

Pesynprar 3anmcarh B TaOIUILY

OOpa3sery Bpems(Mum) I1C

N3y4yeHue BOUSHUSA COJM HA MUKPOOPIrAHU3MbI

Ilopsinok npoBeneHust paboThl. ST MPECCOBAHHBIX APOAIKEN PAaCTBOPUTH B
50 Mn BOAONPOBOAHOM BOABL. JlJIsI MpPOBENEHUS OLIEHKM MHTEHCUBHOCTH POCTa
JIpOXCKEN B MUTATENbHOU cpelie ¢ pa3iuyHbiM coaepxanueM NaCl u 6e3 Hero B
YeThIpe MPOHYMEpPOBaHHbIE MPOOUPKHU HA 10 MJI BHECTH 1O 2 MJI CYCIIEH3UH APOXK-
K€M, COJIb COrIaCHO AAHHBIM TaOIMIBI | U JOIUTH CYCIIOM 10 METKH.

Tabnuia
Ne Tpebyemass | KomuuectBo | 25-% Bopomnpo- KomnuectBo
pO- | KOHILIEHTPAILMS | IOBAPEHHOW | pacTBOp | BOJHAS BO- | BBIJICIUBILIETOCS
OWpKHU | COJH B Cpe- COJIH COJIH, na, Ml rasa uepes
ne, % MJI la | 29 | 34
1 0 - - 1,2
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2 0,5 - 0,2 1,0
3 1,5 - 0,6 0,6
4" 5,0 0,5 - 1,2

) mpoOUpPKyY 4 BCTPSAXMBATH 0 MOJHOTO PACTBOPEHHS COJIH.

[ToaroToByieHHBIE KYJNbTYPHI APOAOKEH C pa3HOM KOHIIEHTpaIMed COiu 3a-
JUTH B 3apaHee MPOHyMepoBaHHbIC OpoawibHbie TpyOku. [Ipubop moctaBuTh B
tepmocrar npu 30°C. Kaxkaplii yac 0TMeuaTh KOJIMYECTBO I'a3a, HAKOIMBILETOCS B
puodope.

B xon1e paboTel HauepTUTH TpaduK ra3000pa3oBaHMs, OTIOXKHUB IO OCU a0-
cuuce Bpems (4), OpAUHAT — KOJIMYECTBO (CM?) BBIAEIUBIIErOCS YIIIEKKCIIOTO ra3a
CO,. Cnenarp 3aKIIFOYEHHE O BIUSHUU COJIU HA )KU3HEACATEIBHOCTD JPOXIKEH.

HN3yyenne BIANSIHUS cAXapa HA MUKPOOPraHU3MbI

Onpedenumn rusiHue caxapa Ha HCU3HEOesIMeaIbHOCb MUKPOOP2AHUIMOB.

[opsinok npoBeneHus paboTel. B npoHyMepoBaHHbIE MEpHBIE MPOOUPKHU Ha-
CBINATh caxap COrjacHO AaHHBIM Tabmuubl . [locae 3TOro B KaxIyto NpoOUpKy Ha
MOJIOBUHY MEPHOT0 00beMa HAJIMTh BOAOIPOBOJIHYIO BOJIY U pacTBOPUTH caxap. K
pacTBOpy caxapa B KaxAyl MPOOUPKY MPUIWTh MUIETKOM 1 MJI CepHO-KUCIOro
ammonus (0,1%), 2 M3 cycnieH3uu IpoKKeH U OJUTh 10 METKH Boaou. [Ipuro-
TOBJICHHBIE KYJbTYPBI JPOXIKEH C pa3MYHBIM COJACPKAHHEM caxapa MEpPeNIUTh B
OponuibHBIE TPyOKH U moctaButh B TepMoctar npu 30°C na 2-4 ygaca. ITo ucreue-
HUU 9TOTO BPEMEHH OTMETHTh O0BEM Ta3a, HAaKOMUBIIETOoCsS B TpyOkax. CmenaTh
3aKJIFOUYECHHE 0 padoTe.

Tabnuia
No MepHbIX ipoOupok | Tpebyemast KOHIICHTpAIUs caxapo- Caxapo3sa, T
3BI B cpene, %
1 0 0
2 5 0,5
3 15 1,5
4 25 2,5
5 40 4,0

N3yyenne BIAUSIHUS AHTHOMOTHKOB HA MUKPOOPraHU3MbI

Onpedenums GnuaHUe AHMUMUKPOOHBIX Bewiecms HA HCU3HeOesmelbHOCHLb
MUKDOOP2AHU3MOS.

[opsinok mpoBenenust paboTel. B dyeTbipe MepHbIe MPOOUPKUA HAIHUTH MO 2
MJI CYCIIEH3MH JIPOXOKEH, 8 MII cyclia U mepemeniarb. B nmepByto nmpobupky moba-
BUTH IT XJ0pamuHa, Bo BTOpyto — 0,1 T xjopaMuHa, B TPEThIO — KPUCTAIIT MEAHO-
ro kyrmopoca (CuSQy), B 4eTBEpTYI0 HUYETO HE J00aBIATh (KOHTPOJIbHAS). 3aI10-
HUTH OPOIUILHEIE TPYOKH U MOCTaBUThL B TepMocTat rpu 30°C ua 2-4 gaca. ITo uc-
TEUEHUH FTOTO BPEMEHH OTMETUTH 00beM raza. Crenath 3aKJIF0YEHUE O MPOJICIaH-
HOM paborTe.
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Omnpenenenue 001IEro KOJAMYECTBA MUKPOOPraHU3MOB B MYKe. AHAJINW3 MU-
Kpo(10pbl 00pa310B ChIPbS MOCJ]€E BbICEBA HA TBEP/Ible MUTATEIbHbIE CPe/bl.

Onpedenumsv obwee KOAUYECMBO MUKPOOP2aHusmos 6 myke. 11opaoK mpo-
BeJieHUs paboThl. [y onpeenenust oOEero KoJnyecTBa MUKPOOPraHU3MOB B My-
K€ U3 cpeaHel mpoObl MyKH B3sTh HaBecKy B 10 r u nmepeHectu B koyi0y ¢ 90 mi
crepuiibHOM BOJbL. ColiepKMMOE KOJIObI OCTOPOXKHO (HE cMaduBasi BATHOW MPoO0-
KH) B30QJITHIBATh B TeueHUE 5 MUHYT. [Ipu 3TOM mosyyaeTcsi CMbIB MUKPOOpPraHU3-
MOB, SIBJISIIOIIUNCS MEPBBIM (MCXOJIHBIM) pa3BeJeHUEM, KOTOPOE UCIIOJIb3YETC s IS
IIOCEBA B MEPBYIO YallKy lleTpu u miig nojiy4eHus nocienyoIero BTOporo pa3se-
JEHUS.

OnacHbIMU BpeAUTEISIMHU XJIEOOMEKapHOTO MPOU3BOJCTBA SBIIAIOTCS: CIIO-
poobpa3ytomue 6akrepun (BaccillusSubtilis), koTopbie BBI3BIBAIOT KapTO(DETbHYIO
(Tsaryuyro) 6one3ns xieba. [Ipu Beimedke xyeba Temmeparypa MSKHIIA JOCTUTAST
95-97° u HOrMGarOT TONLKO BErETATUBHLIE KIETKH 3TUX OaKTEPHUI, CIIOPBI OCTAIOT-
Csl JKU3HECIIOCOOHBIMU.

MukpoOHOJOrUYECKUM METOJOM MOKHO OIpPEAENIUTh CHOpPBhl ITHUX OakTe-
puii: 10 r Myku u3 cpeaneit npoosl cmemats ¢ 90 Ml cTepuibHOM BOJBI (pa3Bese-
Hue 1:10) u HarpeBath B BojasiHOUM Oane B TeueHue 10 muH. IIpu remnepatype 90-
95°C. IIpuroroBuTh passencuue 10213 moay4eHHbIX pa3BeaeHui mo 1 M Beice-
ATh TIIYyOMHHBIM criocoOoM B yaimuke [leTpu, ucCHonb3ys MsICONENTOHHBIA WU
IpokrkeBoit arap ¢ 2% caxapa, pH 7-7,2. IloceBbl NOCTaBUTh B TEPMOCTAT HA 2-3
CyTOK mpu Temreparype 35-37°C, 3areM NoACUUTATH KOJOHHHU CIIOPOOOPA3YIOIIUX
OaKTepHii C y4eTOM pa3BeICHHUS.

[Tpu conepxkanuu B 1t 10 200 ciop 6akTepuii MyKa CYMTaeTCsl HOPMAJIBHOM,
oT 200 mo 1000 — comuutensHoM, cBbime 1000 — cuabHO 00CEMEHEHHOM M OIlac-
HOU 7151 IPOU3BO/JICTBA.

IIposedume ananuz muxpoghnopvl 00pazyos MyKu nocie 6viceda ee Hd

meepovle numamenvHule cpeovl. 11opsanok nposeeHns padoTel. M3 BepocHnx Ko-
JIOHWI TIPUTOTOBUTH 2-4 mpemnapaTta B KMBOM BUJE («pa3daBlieHHAas Karuish») U3
Kax0i yamku. [IpocMoTpeTs npenapaTsl 0]l MUKPOCKOIIOM, CIENATh 3aPUCOBKU
B TE€TPaJU U JaTh UX aHAIIU3.
[TopcunTaTh BBIPOCHINE KOJOHMUW M YMHOXHUTH 3TO YHCJIO Ha COOTBETCTBYIOILEE
pa3Benenue. Hanpumep, B uaiike, e ObUl MOCESH MaTephal M3 pa3BeICHUS
1:100, BeIpocno 12 komonuid. CienoBatenbHo, B 1 T Myku conepxutrcs 12*100 =
1200 6akTepuii.

CaHUTAPHO-0AKTEPHUOJOTHYECKMA AHAJN3 P00 BOAbI H_BO3/1yXa

IIposecmu ananuz muxpoghnopvl 6o30yxa. 1lopsanoK MpoBeneHUS PAOOTHI.
JIBe crepunbHbie yamku [letpu moanucate, ykasaB rpynmny, GaMUAIUio U JaTy To-

ceBa. B3aTh nBe MpoOMpPKH PACTOIUIEHHOTO M CJErKa OXJIAXAEHHOIO MSICOIIETI-
TOHHOTO arapa, OJHOBPEMEHHO BBIHYTh U3 HUX MPOOKH, 00KEeUb Kpas MpOOUPOK B
IUIAMEHU TOPEJKU U BBUIUTH coaepkumoe (15-20 mu1) Ha AHO YalllKW, Clerka ee
IPUOTKPBIB. BBICTPO 3aKpBITh YallIKy, B3ATh €€ B IIPABYIO PYKY, U, CJIETKA [MOKAYH-
Basi, PABHOMEPHO PACHPENEINUTh CPEAY IO JHY YalIKU. Yanky mocTaBUTh Ha CTOJI
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Y MOJO0AATh A0 MOJIHOIO YIUIOTHEHHs cpeasbl. [lomcymmTe damky B TepMocTaTe
npu 45°C. BHyTpH TepMoOCTaTa YalKy ONPOKUHYTH (arapoBas IIACTUHKA JT0JDKHA
OBITH OOpaleHa BHU3) U BbIACPKATH B TEPMOCTATE 5-8 MUHYT.

B nomemienuu, rie mpou3BOAUTCA ONpEAETIeHHE MUKPO(MIOpHl BO3ayXa,
OTKPBITh YalllKy Ha 5 MUHYT. OJHOBPEMEHHO IPOBECTH ONpeneIeHne MUKPOQIO-
pBI B HApY’KHOM aTMoc(epHOM Bo3ayxe. Haliky mocTaBUTh B TEPMOCTAT MPU TEM-
neparype 37°C ms passutus OakrepuanbHol Guiopsl. Uepes 24 yaca epecTaBUTh
Yalky B TepMocTar npu Temmneparype 25°C u Belgepxkarth eie 24 yaca Ul Ipo-
pacTaHusi TUIECHEBBIX T'puOOB. [Ipu momoiu Jynbl MOJCYUTATh KOJIUYECTBO BbI-
pOCIHIMX KOJIOHHI U cAeNaTh pacyeT B TETPaau KOJINYECTBA MUKPOOPTaHU3MOB, Ha-
xoxammxcs B 1 M Bosayxa o ¢popmysie, npemnoxennoi B.JT.OMensHCcKuM.

KonnuecTBO MUKpoOpranu3MoB B 1 M> Bo3ayxa

— % 100%5
X =a*1%05 100,

I a — YKCiI0 KOJOHUM, BRIpOCIINX B yalike [letpu (cpennee u3 1ByXx);
S — momaae yamku [letpu, B3sTOM 115 aHANINU3a, cMZ;

100 — nepecuer miomany yamku Ha 100 cm?;

T — Bpemsi, B T€U€HHE KOTOPOIO yalika Obljia OTKPhITa, MUH.;

100 — mepecuer Ha 1 M>.

lIposecmu ananuz 6o00vl Ha oOWee codepicanue MUKPOOP2aHU3MOo8 6 1 M.

[opsnok nposenenus padbotel. ByThuiky (kon0y Ha 0,25, 0,5 unu 1 1) Tma-
TEJIbHO BBIMBITH, 3aKPbITh BATHO-MapJiieBOM MPOOKOW, HAKPHITh OYMa>KHBIM KOJ-
IIaYKOM, 3aBA3aTh Y FOPJIOBHMHBI M CTEPUIM30BaTh B aBToKIaBe npu 120°C B Teue-
Hue 30 muH. Crepunusanuio MOXKHO MNPOBECTH CyxuM mnapom B mneun [lactepa
(0ObIuHbI cymmabHbIA mkad) npu 150°C B Teyenue aByx yacos win npu 170°C B
TE€YEeHHE OJIHOTO yaca. J[1s mpol XJIopupoBaHHOM BOJbI B OyTHUIKU MEpel CTepH-
mu3anuein BHecTu 2 M 1,5%-Horo pactBopa THocyibk(ara Hatpus. B mocyny, cte-
PUIM30BAaHHYIO CYXHM TIapOM, BHOCST Tepea 0TOOpoM MpoOkl 2 MIT THOCYIb(darta
HaTpus. Kpan unm kpail cmyckHOH TpyOKH 00XKeub 3aKKEHHBIM BATHBIM TaMIIO-
HOM, ITIPONUTAHHBIM cIUPTOM. OTKpBITh KpaH U B TeueHue 10-15 munyT Bogy cmy-
CTHUTb, MOCJIE YEro MPOU3BECTU OTOOp MPOOKI. ByThUIKY pa3Bsi3aTh, BRIHYTh MPOOKY
BMeCTe ¢ OyMayKHBIM KOJIIAYKOM M HaOpaTh MpoO0y HEMOCPEICTBEHHO B MOJTOTOB-
JISHHYIO TIOCY]ly, CTapasch HE 3aMOYUTh BaTHYIO MPOOKY. 3aKpbITh OYTHUIKY MPOO-
KOM HaJl OTHEM M 3aBsi3aTh. Boja MOMIEKUT aHAIM3y HE MO3XkKe 2-X 4acoB IOCIIe
otrOopa. CtepusibHOM nuIeTkoi HabpaTh 1 MIT HcclieyeMoi BO/IbI, BBUIUTH B Yalll-
Ky [letpu u 3anuth 15 M1 MsiCOENTOHHOTO arapa, KOTOPBIM MpeIBApUTEIBHO pac-
IIaBUTh U oxnamuth 10 45°C. Bpaias yaiuky, TIIATEIbHO MEPEMEIIATh BOAY C
MMATATEIIbHOU CPEIOM.

OnpenesieHne 3arpsi3HEHHOCTH PYK MEPCOHAJIA HA 001YI0 00ceMeHEHHOCTD
Onpedenumsv 0b6Wee KOIUYeCmeo MUKPOOP2aAHU3MOB 8 CMbLEE DYK.
[opsinok mpoBenenust paboTel. CTEPUITHHBIM TAMIIOHOM, CMOYEHHBIM B CTe-
punbHOM Boje ((PM3MOJIOTUYECKOM PACTBOPE) MPOTEPETh JIAJOHU, THUIBHYIO TO-
BEPXHOCTh PYK, [OJ] HOI'TSIMU U MEXIY NaibllaMu 00eux pyK. TaMmoH morpy:xarot
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B Ty e MpOOUPKY, B KOTOPOI MPOU3BOAMUIOCH CMAaUMBAHKE, XOPOILIO B30aNTHIBA-
10T, OTOMPAOT 1 MJI pacTBOpa CTEPUIIbHON MUIIETKON U rOTOBAT pa3BeneHue (1:10,
1:100). [Ins onpeneneHust oOLIEro KOJIWYECTBA MUKPOOPraHU3MOB B 1 MJI cMbIBa
MPOBECTH TOCEB Pa3BEICHUN HAa MSCONENTOHHBIM arap. Yamku nmoanucars ¢ ykKa-
3aHUEM JaThl, TpyNNbl, pamMuiany odyvarouieroca. Yamky ¢ moceBOM NOMECTUTH B
tepmocrat rpu 37°C na 48 yacos. OCTaTOK CMBIBA BMECTE C TAMIIOHOM BEICESTH B
npoOUPKHU € MOIUIaBKaMH, T00aBUTh B HUX MO 5 Ml cpeabl Kecciiepa u BbIpaiiu-
BaTh B TeueHue 24 yacos mpu temmeparype 43°C.

3aTeM MOACYUTATh KOJIMYECTBO BBIPOCIINX KOJOHHUI U ONPEAEIUTh HAIMUUE
KHIIIEYHOW MAIOYKH.UUCTOTY pyK OLIEHUBAIOT MO KOJIUYECTBY MUKPOOPTaHU3MOB B
1 MJ cMBIBa TP OTCYTCTBUH KUIIIEYHON Taouku(Tadnuia §).

Tabmuma 8

KonuuectBo Mukpoopranu3moB B 1 mut | O1ieHKa YUCTOTHI
CMBIBA C PYK

1000 OTJIUYHO

1000-5000 XOPOIIIO
5000-10000 YJIOBJICTBOPUTEIILHO
caie 10000 TIOXO

B TCTpaab 3aHCCTH PC3YyJIbTAThI OIIPCACIACHUA U CACTIATh COOTBCTCTBYIOIINC
BBIBOJHEI.

MNEPEYEHb IPAKTUYECKUX 3AHATUIA

O3HakoMJIeHHE ¢ 000pYI0BAHHMEM W NPHHAMNJICKHOCTAMUA MHKPOOHOJI0rHYe-
CKOM J1200paTopuu.

[IpoOupku 1 KOAOBI MPU MUKPOOHOJIOTHUECKUX PabOTax HCIONBb3YIOT IS
XpaHEHUs KUAKUX U IUIOTHBIX MUTATEIbHBIX CPEJ U JUIsl BhIpALIMBAHUS KYJIbTYp
MUKPOOPraHu3MoB. JlJisi peioXpaHeHs] TUTATEIbHBIX CPEJl OT MONaJAaHUs IOCTO-
POHHUX MHUKPOOPTaHM3MOB U3 BO3]lyXa MPOOUPKH U KOJOBI 3aKPHIBAIOT BATHBIMU
npoOkamu. [IpuroroBneHne BaTHbIX MPOOOK MOKA3aHO HA pUCYHKE 1.

YP//Y 4

Pucynox! - [IpuroroBnenue BaTHbIX IPOOOK
Bbpoaunbubie TpyOKu (puc.2) UCTONB3YIOT IUIsl ONpPEAENICHUs aKTUBHOCTH
MHUKPOOPTraHU3MOB 110 UX T'a3000pa30BaHui0. TpyOKy 3alONHSIOT KUAKON KYJIbTY-
poii Tak, YTOOBI B 3allasiTHHOM KOHIIE HE OCTaBaJIOCh Iy3bIPbKOB Bo3ayxa. [Ipu O6po-
KEHUM BBIIEISIOUINICS ra3 BBITECHSAET XKUAKOCTh M3 3amasHHOro KoHma. OobeM
BBIJICIIMBILErOCS T'a3a ONPEACIISIOT 110 UMEIOLIENC Ha 3allasHHOM KOHIIE IIKaJIE.

Pucynox?2 - bpoaunbHbie TpyOKH
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Yamku [letpu (puc.3) npuMEHSIOT ISl BhIpAIIUBAHUS KYJIbTYpbl Ha IJIOT-
HBIX MMUTATEbHBIX CpEax.

Pucynok3 - Yamku Iletpu

JlJisi mepeceBa MUKPOOPraHU3MOB U3 OJHOM Cpellbl B JPYTYIO MOJIb3YIOTCS
MUKPOOHOJIOTHYECKOM neTie (puc. 4a), cienanHon U3 BoJb(PpaMOBO TPOBOJIOKU
U YKPEIUJICHHOM B CTEKJISIHHOM WJIM METANTMYECKOM JiepikaTtelie; urioi (puc.40) u
mranesiaeM (puc.4B), UCHOIb3yEMBIM JIJIS1 pa3Ma3blBaHUA )KUAKON KYJIbTYphI HA TO-
BEPXHOCTH IUIOTHOW nmuTaTeabHOM cpenbl. [Tunetku ITactepa (puc.4r) ucnosnb3y-
I0TCSI IJIsI IEPEeCceBa KUJIKUX KYJIbTYp MUKPOOPTaHU3MOB.

a0 B r

Pucynok4 -Mukpo61oi10ruueckuii ”HCTPYMEHT

OO0s13aTenbHBIM YCIOBHEM IIPH BCEX MUKPOOMOJIOTHYECKUX paboTax SIBIISIET-
Csl CTEPWJIBHOCTb MUTATEIbHBIX CPEJ, MOCY/Ibl, HHBEHTAps, T.€. OTCYTCTBUE B HHUX
KaKUX-TM0O0 MUKPOOPraHu3MoB. VTribl v meTiv cTepuiin3yoT NPOKaIMBaHUEM Ha
IUIAMEHH, a UX PYUYKU OOKUTAIOT.

[lycThie TpoOUpPKH, KOJOBI M OpOAWIbHBIE TPYOKH, 3aKPBHITblEé BaTHBIMU
npoOkamu; yamku [leTpu, mmarenu U NUNETKU, 3aBEpHYThIE B WHIWBUIyaIbHbIC
OyMa)KHbl€ MAKETUKU, CTEPUIM3YIOT CYXHM >KapoMm (TOpsSYUM BO3IyXOM) B CY-
miibHOM 1ikady miam B neun [lactepa, mpeacTaBisionieil co0oil MeTaTuYecKui
mkadp c TemIou3oyuAuued U anekTpoHarpeBoM. CTepuiau3anus HpOAOKAETCS
onuH 4yac npu temneparype 170°C wnm nBa yaca npu temneparype 150°C.

Crepunuzanus mapom HoJ JaBJICHUEM SIBIsIeTCS OueHb 3((HEKTUBHON U MPU
OJTHOKPAaTHON 00paboTKe MPUBOJAUT K YHUUYTOKEHHUIO BET€TATHUBHBIX M CIIOPOBBIX
dbopM. DTOT CrTOCOO OCYIIECTBISAETCS IPH IIOMOIIN aBTOKJIABa.

Crepunuszanys TEKy4uM MapoM MPUMEHSIOT B TOM CITy4dae, €Clid CTEPUIIU3Y-
eMbIil 00BEKT (MOJIOKO, CPE/bl, COIEpKAIIKME caxap U Jp.) IPU TEMIEpaType CBbI-
me 100°C moxer ymenbnThes. B anmapare Koxa crepunuzanuio npoBOIsT TEKY-
yuM napomB TeueHue 30-60 MunyT. OOBIYHO CTEPUIN3YIOT TpH pasa 1o 30 MUHYT
C TIEpepbhIBaMU B OJIHU CYTKH MEXK]y CTEPUIU3ALIUSIMHU.

[TacTrepuzanueil Ha3bIBa€TCSl YHUUTOXKEHHE 0ECCIIOPOBBIX (JOpM IpH Harpe-
BaHUU 00bekTa B TeueHue 15 munyT npu 60-70°C. Ity 00pabOTKy MPOBOIAT s
YBEIUYEHHSI CTOMKOCTH OTHAEJBHBIX NMPOAYKTOB: BHHA, NKMBa, MOJoKa u 1p. llpn
nacTepu3aliy NOTHOAI0T MHOTHE NTaTOTEHHbIE MUKPOOPTaHU3MBI.

JUIst BBIpAIMBAHUS KYJbTYp MUKPOOPIaHU3MOB MPUMEHSIOT TEPMOCTAT, KO-
TOPBIN TIPEICTABIIACT COOOM mKad, CHAOKEHHBIN JIEKTPOOOOTpeBaTeIeM U TEPMO-
PETrYIUPYIOIIHUM YCTPOKHCTBOM.
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Tepmoperynupyroliee ycTpOUCTBO MO3BOJISAECT MOJAECPKUBATh TEMIEPATYPY
BHYTpPH T€PMOCTaTa Ha HY’KHOM YPOBHE B TEUEHHE JJIUTEIIBHOIO CPOKA.

TexHMKA NPUTOTOBJICHUS NMPENAPATOB MUKPOOPIraHU3MOB

Iopsnok npoBeneHust paboTel. ['0TOBUTH MpenapaT HY>KHO Ha COBEPILIEHHO
YUCTBHIX 00€3KUPEHHBIX MPEAMETHBIX cTekax. [IpenMeTHbie cTekia OepyT MUHIIE-
TOM WJIM MaJIbIIaMU 3a pedpa U MPOHOCAT Yepe3 IuiaMsi TOPEIKH, Cerka ooxuras,
MOCJIe Yero KIaayT 000KEHHOH MOBEPXHOCThIO KBEPXY HA MOCTUK. bakTepnono-
TUYECKOM IETIIEH, POCTEPUIM30BAHHON B IIJIAMEHU F'OPEIKU U OXJIAXKICHHOM, Ha-
HECTHU KaIUIK MCCIIEIYEeMOUW B3BECH MUKPOOPIaHM3MOB HA IMPEIMETHOE CTEKJIO U
KpaeM IOKPOBHOI'O CTEKJIA IMPMKOCHYThes moj yriioM 30° Kk Karuie McciaeayeMoro
marepuania.

beicTppiM nBUKEHHWEM OT ce0si PaBHOMEPHO TOHKUM CJIOEM DPACTIPEIEIUTh
uccienyeMyto mpo0y Mo BCed MOBEPXHOCTH CTeKa. [[pUroToBIeHHBIN Ma30K BBI-
CYIIUTh TPU KOMHATHOW TeMmmeparype. 3aTeM BBICYIIEHHBIN Ma30K (PUKCHUPYETCS
JUISl TOTO, YTOOBI: YMEPTBUTH KJIETKH MUKPOOPTAHU3MOB, TJIOTHO MPUKPETUTH UX K
CTEKJIy, B PE3yJIbTaT€ YE€r0 OHMW HE CMBIBAIOTCS MPHU MOCIEAYIOIIHNX ONEpalusix;
YJIYUYIIUTh OKpallIMBaHUE, T.K. MEPTBBIE KJIIETKH CTAHOBATCS 00Jiee MPOHUIIAEMbIMU
IUJTL KPACUTEIIEH.

[Ipenapar ma3koM BBepx 3-5 pa3 MPOHECTH uepe3 Haubosiee ropsiayr 4acThb
iaMeHu ropeiniku. IIpeaMeTHoe CTEKIO ¢ Ma3KoOM HarpeBaroT He Oonee 2-3 ce-
KYHJI, [I0Ka HE BO3HHUKHET OLIYLICHHUE JIETKOTO IKCHUS, €CIIU MPUIIOKUTHh €T0 K
KUCTU pyKHu. bonee murensHas Tepmudeckas (GuUKcanus MOKET U3MEHUTh CTPYK-
Typy MUKpPOOHBIX KJIETOK U uX ¢opmy. Ha ¢ukcupoBaHHbIi npenapar, moMeIieH-
HBbI Ha MOCTHK, YCTAHOBJICHHBIM HaJl BAHHOYKOM, HaHECTH 3-5 Kamenb (B 3aBUCH-
MOCTH OT BEJIMUYMHBI Ma3Ka) pacTBopa Kpacurens. Uepe3 3-5 MUHYT npenapart mpo-
MBIBAETCS BOJAOM W3 MPOMBIBAIKH J0 TEX MOP, MOKA CTEKAroIllas BOJAa CTAHET IO-
YT HEOKpaleHHOU. [Ipu 3TOM CTEKIO0 cleayeT Aepk aTh HAKIOHHO. 3aTEM OKpa-
HICHHBIM TpenapaT BBICYHIIMBAIOT HA BO3JyXe. B MpaBUIbHO MOPUTOTOBIEHHOM
npenapaTe MUKPOOHBIE KJIETKH JOJKHBI OBITh PACIOJIOKEHBl B OJWH CJIOH.
PaccMmoTtpennbie npenapatsl o MUKPOCKOIIOM MJIM MUKPOBHU30POM HAJ0 3apHUCO-
BAaTh.

MeToabl OKPACKH MUKPOOPraHU3MOB

Mertoabl OKpacku

[IpocTteie MeTOABI OKpacKu

CIioxHbIE METOABI OKPACKU

Meton okpacku 1o I'pamy;

Meton okpacka o H{mmro-Huibceny;

Meton okpacku mo Mopo3oBy;

Meron okpacku o Pomanosckomy-I'nm3se;

Iopsaok npuroToBiieHHs pabodero pacreopa. [Ipexne ueM npuroTroBUThH paboune
pPacTBOpPHI KPACOK, HY’KHO 3a0J1arOBPEMEHHO U3 CyXHUX KPAacOK MPUTOTOBUTH HACKI-
LIEHHBIN CIIUPTOBOM pacTBOp. LI 3TOro Kpacky 3aiauBaroT 96%-HbIM CIIUPTOM B
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cootnomernu 1:10. Pekomenmyercst 6pats Ha 100 M crimpra 7,0 T METHICHOBOU
cund, 4,8 r renuan-puoieTa, 8,1 r ocHOBHOTrO ykcuHa. M3 HaCBIIIIEHHBIX CITUP-
TOBBIX PacTBOPOB T'OTOBSIT BOJHBbIE pabouue pacTBOpbl: K 30 MJ HACBIILIEHHOIO
CIIUPTOBOT'O PaCTBOpPa METHJICHOBOM MUHU 100aBIsA0T 100 MJT TUCTUIITUPOBAHHOM
Boael U 10 mi 1%-HOTO pacTBOopa enkoro kamausi (Wiau eakoro Hartpa). PactBop
KpPacKH MOXET JIOJT0 COXPAHSATHCSA U MO0 UCTEYEHUH HEKOTOPOIO BPEMEHU KPaCUT
Jy4Ile, YeM CBEKEIPUTOTOBICHHBIM.

H[!I/IFOTOBJIGHHC NMUTATECJIbHbLIX CPE/I.
CocTaB ¥ Ha3HAYCHUE MMUTATEIIHHBIX CpCIL. Ilo COCTaBy IIUTATCIIBHBIC CPCAbI

NOAPA3IAEISAIOTCS Ha €CTECTBEHHBIE (HaTypalbHbIE) U UCKYCCTBEHHBIE (CUHTETHYE-
ckue). HaTypanibHbie cpelibl COCTOSIT U3 MPOAYKTOB dKHUBOTHOIO M PACTUTEIBLHOIO
MIPOUCXOKIAECHHUS, UMEIOT CIIOKHBIM U HETIOCTOSIHHBIA COCTaB. X MCHONIB3YIOT I
BBIpAIMBAaHUSI MHUKPOOPTaHU3MOB, HAKOIUICHHS OMOMACCHI, XPAaHEHUS YHCTBIX
KYJbTYp, HO OHM MAaJIONPUTOJHBI JJIsi U3y4YeHUsS (PU3MOJIOTHH OOMEHA BEIIECTB.
Hauboiee yacTo UCHONB3YIOT CIEAYIONIME HATYPAIbHBIE CPENIbl: MACO-NIENTOHHBIN
OyJbOH (arap), MUBHOE CYCJIO U CyCJIO-arap, PO KeBYIO BOJIY U JP.

CuHTeTHYeCKHe Cpeibl COJIEPKAaT B CBOEM COCTaBE ONpEJIeTICHHbIE XUMUYe-
CKHME OpPraHWYEeCKHE U HEOPTaHWYECKHUE COCJMHEHHS B TOYHO YKAa3aHHBIX KOHIICH-
Tpausx (aMHUHOKHCIIOTBI, caxap, BUTAMHUHBI, MUHEpaibHble conu). [lo HabOpy
KOMITOHEHTOB CHUHTETUYECKHE CPEbl MOTYT OBITh CIOKHBIMU (Cpeabl Jisi BbIpa-
IIMBAHUS MOJIOYHOKHCIIBIX OaKTepHil) U MPOCTBIMU (CPebl ISl KYJIbTUBUPOBAHUS
aBTOTPO(MHBIX MHUKPOOPTaHW3MOB). X MCMONB3YIOT Ui MCCIAEAOBAHHUS OOMEHa
BemecTB. [1o Ha3HAYEHMIO pa3IUYalOT YHUBEpPCaIbHbIC, JIEKTUBHBIC U TuddepeH-
UaJIbHO-AUarHocTuyeckue cpebl. [lo KOHCUCTEHIIUK MUTATENbHbIE Cpe/ibl ObIBa-
10T JKUJIKUMU, TIJIOTHBIMU U CHIITYYUMH.

IIpucomosnenue 3amopa.B KacTproiao HAchIIaTh OJHY 4YacTh COJOJA, Ha-
JIUTh YEThIPE 4YaCTU TEIUIONW BOJBI M IMepemerniaTh. TemiepaTrypa roTOBOM cMecH
nomxHa O06Th 50°C. KacTpromro co cMechio IIOCTaBuTh Ha BoAsHyo 6anio (50°C) n
Jep>KaTh IpHU 3TOU TemnepaTtype 30 MUHYT.

3arem noJorpeTh 0aHio Tak, YTOOBI TEMIEpPATypa CMECH B KaCTPIOJIE MOIHS-
nack 10 63-65°C u gepxath pu 3TOM TeMIEpaType 10 UCUE3HOBEHUS PeakiMu Ha
KpaxMmal (foaHas po6a). [ToaydeHHbIH 3aTOp pa3iuTh B MPOOUPKHU 1 KOJIOBI.

Llpucomoenenue cycra. Jns moilydyeHus cyclia 3aTOp MPOLEIUTH 4epes
IUIOTHYIO TKaHb. [lodydeHHBbIN (GuUIbTpaT HArpeTh M0 KUIMEHUS U KHUISATUTH S-
10munyT. Brmasmmuii ocanok otdunsTpoBath. Cyclio pa3BecTd BOJOMPOBOIHOU
BOJI0M 10 miioTHOCTHU 8-10% 1o caxapuMmeTpy, pa3iuTh B COCYAbl U IPOCTEPUIINA30-
Bath B anmnapare Koxa uinu B aBrokiase (ripu 0,5 atm. B reuenue 30 MUHYT).

IIpucomosnenue cvcio-aeapa. K cycimy nodasuts 2% arapa, HarpeTb J0 €ro
pacIuiaBlIeHUs, Pa3IUTh B MPOOUPKU U KOJIOBI M IPOCTEPUITU30BATh.
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BoipamyBanye MUKPOOPIraHU3MOB HA MJIOTHBIX U KHUAKHX NUTATEJbHBIX Cpe-
aax

B npou3BoACTBEeHHOM MUKPOOHOIOTHUECKOH J1abOpaTOpUM MPOBOJISAT MOCEB
U MEPECEB MUKPOOPraHU3MOB ISl MIPUTOTOBICHUSI MPOW3BOJICTBEHHBIX KYJBTYD,
MOJAJICp>KaHUsI B aKTUBHOM COCTOSIHUM YHUCTBIX KYJBTYD, BBIJEICHUS MUKPOOpTa-
HU3MOB M3 MPOU3BOJACTBEHHBIX U MPUPOJHBIX cybcTpatoB u T.m. [loceBom uiu
WHOKYJISILIMEN HA3bIBAETCS BHECEHHE YacCTH HCCIEIYEMOIO MaTepuasia B CTEPHIIb-
HYI0 MUTATEIbHYIO Cpely, MEPECeBOM — IEPEHOC YaCTHU BBIPAIICHHOW Ha MHTA-
TEJIBHON Cpelie KYyJbTYpbl MHUKPOOpPraHM3Ma Ha JPYTYH0, CBEXKYK CTEPUIBHYIO
cpeny.

I1opAnoK 1oceBa U nepeceBa MUKPOOPraHU3MOB B KUJKYIO CPELY:

1. B neByto pyky O6epyT aBe IpOOHUPKH — OJIHY CO CTEPUIILHOM CpesIoH, Apy-
TYI0 — C KYJIbTYpOUl U Jiep>KaT B HAKJIOHHOM MOJIOKEHHUH. B npaBoii pyke 00Jb1IuM
¥ yKa3aTeJIbHBIM MAaJbIIEM JepiKaT OaKTEpHATbHYIO TIETII0 M CTEPUIN3YIOT B TIIa-
MEHH T'OPEJIKH.

2. BpIHMMaIOT BaTHbIE IPOOKU U3 00EUX MPOOUPOK, MPHUHKUMAIOT UX K J1a/10-
HU MU3UHIIEM U OC€3bIMSHHBIM MaJibI[aMU MPABOU PYKH U OO0XKHUTAIOT Kpasi mpoOu-
pok. CnensT 3a TeM, 4ToObI MPOOUPKU HE KaCAIUCh MOCTOPOHHUX MPEIMETOB.

3. Ilernto BBOAAT B MpOOUPKY C nepeceBaeMoi KyJlbTypoid. OCTOpPOKHO, HE
KacasiCh CTEHOK, OTOHUPAIOT KAILUTIO XKUAKON KyJIbTypbl. ECiiM IpOU3BOAAT nepeceB
C KOCOTrO CJIOS arapa, TO JJis OXJIAKICHUS METIU BHAYAJIE CIIEyET MPUKOCHYTHCS K
MOBEPXHOCTH arapa, rjie He ObLJIO KYJbTYpbI, IIOCIIE Yero OepyT HauOOoJIbIIee KOJIU-
YECTBO MAaCChl CO CKOIIIEHHOM TNIOTHOM CPEJIbI.

4. BBomaT meTN0O C MaTepualioM B TPOOUPKY CO CTEPHIBHOW KHIKOU
CpeJIoii, cTapasich He 33/1eBaTh CTEHOK NMpooupku. [Ipu nmocese Ha CKOILIEHHBIE MH-
TaTeJlbHbIEC CPEJIbI METII0 C KIIETKAMH MUKPOOPTaHU3MOB OMYCKAaIOT MOYTH J0 JHA,
IJIe CKaITUBAeTCsl HeOObIIOe KOJTMYECTBO KOHACHCAIMOHHON BoAbl. Cierka xaca-
SCh IETIIEW TOBEPXHOCTH INIOTHOM CpEbl, HO, HE Pa3pBIXJIAs €€, IPOBOIAT OT JHA
BBEPX LITPUX.

5. Iletnto BBIHUMAIOT, OOKUTAIOT Kpas MPOOUPKH W BHYTPEHHHE KOHIIbI
poOUPOK, MOCTIE YEro MPOOUPKHU 3aKPHIBAIOT.

6. IleTyiro BHOBb NPOKAIMBAIOT B IJIAMEHH T'OPEJIKU.

7. Ha mpoOupke AenaroT HaANKUCh: Ha3BaHUE KYJIbTYphI U JIaTy moceBa. 3a-
CesIHHbIE MPOOUPKHU MOMEIIAIOT B TEPMOCTAT JIJIsl BBIPAIIMBAHUS MPU MTOCTOSHHOU
Temriepatype. [loceBsl 1 nepeceBbl MUKPOOPTaHU3MOB JIyUllle MPOBOAUTH B OOKCE.

IToceBBI Ha IUIOTHBIE CPEIbL:

[ToceBsl neTiien Ha CKOLIEHHOMAarape mpoBOISIT:

" 3Mr3aro06pa3sHBIM IITPHXOM, CBOGOIHO CKONB3S METIIEH 110 MOBEPXHOCTH
IUIOTHOM CPeJIbl OT OJTHOTO Kpasi MPOOUPKH K IPYyTrOMY;

" mpsAMOii 4epToil, IPOBOIA TIETIeH MPAMYIO JHMHMIO CHH3Y BBEpPX MOCEpe-
JIMHE TOBEPXHOCTH MUTATEIIbHON CPEbI;

" CIUIOWIHBIM IIOCEBOM, PACTHPAs MATEPHal OCTOPOKHBIMU KPYTrOBBIMH
JBYKEHUSIMU 110 BCEU MOBEPXHOCTHU CPEIBL.
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IToceB B wamku IleTpu mpoBOIAT ciaeAyromMM oOpa3oM: IUIOTHYHO IUTa-
TEJNBHYIO Cpey B MPOOUPKax M KOJI0aX pacIUIaBiISIIOT HA KUISIICH B BOJSHOM Oa-
He, oxnaxnaroT 10 48-50°C u, cobmroaas npaBuia CTEpUILHOCTH, PA3IHBAIOT POB-
HBIM CJIOEM TOJIIIUHOMN 3-5 MM B CTEpUIIbHBIE YallIKU. [I0CeB MemarT CTEKISTHHBIM
mmnareneM JlpuraabCkoro, moceB B MPOOMPKY € TBEPAOW MUTATENbHOW Cpeaou
IIPOU3BOJAT YKOJIOM .

OnpenejieHue YNCTOTHI BbIIEJEHHOH KYJIbTYPbI

OnummuTe KOJOHWKA MUKPOOPTaHW3MOB O M3YyYEHHBIM IpHu3HakaMm (dopma,
npoduiib, BET, Kpa, CTPYKTypa).

KonoHun MEUKpOOpPraHu3mMoB

Ne | dbopma npoduIb IIBET Kpai CTPYKTYpa

1

Poib MUKpPOOPraHu3sMoB B KPYIrOBOpPOTe BellecTB B npupone. Mukpoduiopa
TeJa YeJ0BeKa.
Onucarb pojap MUKPOOPTaHU3MOB B KPYTOBOPOTE BEILIECTB B IPUPOJIE
3anoaHuTh Tabauiy «CoctaB HOpMaJIbHOM MUKPO(IIOPHI YEIOBEKa

HanmenoBanue opranoB | CocTaB MUKpOOpPTaHU3- 3HayeHue
MOB

PacciienoBanue nuiieBbiX 3200J1€BAHUI M OTPABJICHHUH.
3amada. B merckom camy Ha o0en B KauecTBe 3aKyCKu Oblia JaHa OakiakaHHas

UKpa (KOHCEPBbI MPOMBIIIJIECHHOTO MMPOU3BOACTBA OHOTO U3 KOJIXO3HBIX KOHCEPB-
HBIX 3aBOJI0B KpacHomapckoro kpas). Cryctss 7 4 'y JBOMX JETeHl MOSBUIUCH PBO-
Ta, O0JU B )KUBOTE, CI1a00CTh, 3aTPYyAHEHHOE TJI0TAaHUE, HEPABHOMEPHOE pacIIupe-
HUe 3paykoB. [lo3/1Hee MOSBWINCH TAKWE CUMIITOMBI, KaK OMyIIEHUE BE€Ka, OXPHUII-
JIOCTh TOJI0ca, THycaBas pedb. Temmeparypa Teia ocTaBajlach HOPMalbHOM, MpH
ATOM OTMeuaiach Taxukapaus. HecMoTpst Ha mpoBoauMoOe JieueHue, 006a pedeHka
CKOHYAJIUCh Yepe3 CYTKHU.
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[locTaBpTe MMAarHoO3 MO JAHHOMY CIIy4arO IHIIEBOTO OTPABIICHHMS, UCIOJb3Ys TaH-
HbI€ aHAMHE3a U KJIMHUKH, 000CHYHTE AuarHo3. [lepedncinre KOHKpPETHBIE MEPBI
IpO(HIAKTUKN OTPABICHUN JAHHOMN 3THOJIOTUH.

Pa3paborka MeponpusiTuii o NpoGuIAKTHKE NUAIIEBbIX 0TPABJICHHIA.
PaccmoTpers mMeponpusTus 10 TPOPUIAKTHKE OTpaBJieHUS HEOAKTEPUATHLHOIO
MPOUCXOXKJIEHUSI 1 0DOPMUTH PE3yJIbTaT (MPOAHATUZUPYUTE MPEIJIOKEHHbBIE MaTe-
puaibl pacciae0BaHUs, IPEATIOKUTE MEPOIIPUATHUS 0 NMPOPUIAKTUKE OTPABIICHUS
HEOAKTEPUATBHOTO MPOUCXOKICHUS)

Ka4yecTBO nuTHEBOM BO/bl. MeT0/1bl BHYTPEHHEr0 JA00OPATOPHOI0 KOHTPOJISA
Ka4ecTBA NPOBeIeHNsI MUKPOOMOJOTNYECKUX W MAPAZUTOJOTHIECKUX HCCJIe-
[AOBaHMI

O3znakomutcsi ¢ '[OCTom KauectBo nuTheBOM BOJIBI. 3amucaTh B TETPA/lb CXEMY
POLETyPhl TOATOTOBKM K pabOTe M KOHTPOJS CTEPWIIBHOCTH (PHIIBTPOBATBHBIX
YCTAHOBOK MPHU MPOBEICHUN MUKPOOUOJIOTHYECKUX UCCIICIOBAHUMN BOJIBI.

CanuTapHasi NPpoBepKAa NUIIEBbIX NPOAYKTOB. MeToabl 0TOOpPA NPOO

3amanue 1. I3yunTh OCHOBHBIC TIOJIOKCHHUS MHUKPOOHUOJIOTMYECKOTO KOHTPOJISI TTH-
IIEBOT'0 MPOU3BOJICTBA.

3ananue 2. Pa3oOparh JaHHBIE CAaHUTAPHO-O0AKTEPUOJIOTHYECKOrO0 aHajlu3a roTo-
BBIX OJIFO/ ¥ KyJIMHAPHBIX W3CJIMH 10 3aJaHUI0 MPEro1aBaTens

1 psan. CxoponopTsiyecs: pplOHbIE OJIF0a U U3ICTTHS.

2 psaa. Hanutkw.

3 pan. Konnurepckue uzaenus.

3amanue 3. CaenaTh BBIBOJ O MPOJCIaHHOM padoTe.

OBJIaZ!eHI/Ie KAa9Y¢CTBCHHBIMH M KOJHYCCTBCHHBIMH MCETOAAMHU MHKpOﬁI/IOHO-

THYeCKOr0 aHAJIN3A NUIIEBbIX POJYKTOB
3ananue 1. OnpeneneHue KOIU4ecTBa Me30(PMIbHBIX a3POOHBIX U (PaKyJIbTaTUBHO

aHa’poOHBIX MUKpoopraHu3mMoB (KMADAHM)
3ananue 2. Onpexaenenue O0akrepuid rpymnmbl kumieyHbix nanoudek (bBI'KII) B nuie-
BBIX TIPOAYKTAX

Omnpenesenne MUKPOOMOJOTMYECKUX IOKa3aTeseii 0e30MacHOCTH NHUIIEBBIX

IPOAYKTOB
3ananue 1. MukpoOnoiornaeckue KpuTepun 0€30MacHOCTH MUIIEBBIX TPOTYKTOB

3anganue 2. 'ocynapcTBEHHBI KOHTPOJIb 332 COOJIIOJICHUEM CAaHUTAPHBIX HOPM U
TIPaBUI
3ananue 3. 'urneHnveckas SKCrepTr3a MUILEBbIX MPOAYKTOB

[Tpunoxenue 1
Koaudpukarop (mpuMepHbIii NepeyeHb) OLEHOYHbBIX CPEACTB /IS OLeHKH 3HAHMI, yMe-
HUI U YPOBHS C()OPMHPOBAHHOCTH KOMIIETEH Uil
| Ne n/n | Tun oyenounozo Kpamxas xapaxmepucmuxa oyeHouno2o cpeo- | Ilpeocmasnenue oyenou- |
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Koo oye- cpeocmea cmea HO20 cpedcmaa 6 (honoe
HOYHO20
cpedcmsa
1. Henosas w/wnu | CoBMecTHasE  JIeATelNbHOCTh rpymmsl | Tema  (mpoGriema),
poJieBas urpa | oOy4aromMxcsi M TPernojaBaTessi IOJ | KOHIENLHUs, POIH U
YIPaBIEHUEM IMPENOJABATENS C LEBIO | 0XKHUIaEMBbIH pe-
perieHusl yu4eOHbIX U TpOo(EeCCHOHANb- | 3yJIbTaT
HO-OPUEHTUPOBAHHBIX 33J][a4 ITyTEM WT-
pPOBOTO  MOJETUPOBAHUS  PEaJbHOM
npobiaemHoil  curyauuu. [lo3Bonser
OLICHMBATh yMEHHE aHaJIM3UpPOBaTh U
pemaTh TUMHYHBIE MPodeccCroHaTbHBIC
3aJ1auu
2. Keiic-3agaua Y4eOHbI MaTepuan MoJgaeTcsl CTyIeH- | 3aHaHus Uil pelie-
TaM B BUJE IpoOsieM (KeHCoB), B KOTO- | HUS KEWC - 3a1auun
pBIX  OOydYaloImUMcs  IpeiaraeTcs
OCMBICJIUTH PeabHYI0 MpodeccuoHalb-
HYIO CHUTYalMIO Ui pEIHICHUs TaHHON
npoOsemMbl. 3HaHUS MPUOOPETAIOTCS B
pe3yJibTaTeé aKTUBHOM M TBOPYECKOU
paboThl:  CaMOCTOSITENILHOTO  OCYyIIIe-
CTBJICHHS IIeJIeNoNIaranus, coopa Heo0-
XOIUMOM HH(OpMAINK, €€ aHalu3a C
pPa3HBIX TOYEK 3PEHUS, BBIIBUKCHUS
TUMOTE3bl,  BBIBOJOB,  3aKJIIOYCHMS,
CaMOKOHTpPOJISl Ipoliecca IOJyYeHUs
3HAHUU U €T0 Pe3yIbTaTOB.
3. Komnnokuym CpenctBo KOHTpOJIsS ycBoeHuUsi yueOHO- | Bompockl mo Temam
ro Marepuana TeMbl, pa3jesia Wik pas- | / pa3aenam JTUCIH-
JIEJIOB  TUCIUIUIMHBL, OpraHU30BaHHOE | IJIMHBI WK Mpodec-
Kak yyeOHOe 3aHiTHE B BUAE COOECe0- | CHOHAIILHOTO MOIY-
BaHUs MpernojaBaTelisa ¢ 00yJaromuMHu- | Jst
csl.
4. Kontponbnas | CpeactBo mnpoBepkn yMeHuid mnpume- | Komruiekr
pabota HSTH TIOJTyYCHHBIC 3HAHUS JIJISl PEIICHUsI | KOHTPOIBHBIX 3a]1a-
3a/1a4 OMpeAeNIeHHOro THMa MO TeMe | HUU MO BapuaHTaM
WIH pa3fenny
5. Kpyrastit cron, | OueHounsle cpeacTBa, mno3Bossmoomue | [lepeuens  nuckyc-
JICKYCCHS, BKITIOYHTh OOYYaIOUIMXCS B TIPOLECC | CHOHHBIX TEM JUIS
IUCIyYT, neba- | 00CyKAeHUs  CHOPHOTO  BOMpOCa, | MPOBEACHUS  KPYT-
THI npo0JieMbl U OLIEHUTh UX YMEHHE apry- | JOro cToja, JAUCKYycC-
MEHTHPOBATh COOCTBEHHYIO TOUYKY 3pe€- | CHH, JUCIyTa, Je-
HUS 6aroB
6. [Toptdonno LeneBas moxbopka pabor cryneHrta, | CtpykTypa noptdo-
pacKphIBafOIIas €ro WHIAWBHIyAIbHBIC | JIHO
o0Opa3oBaTeNnbHbIe TOCTHKEHUS B OJHON
WIH HECKOJIBKUX YYCOHBIX TUCIUTUIHH,
B ITPo(heCCHOHATTLHOM MOJYJIE.
7. IIpoext Koneunbli nponaykrt, nosiydaemsli B | Tema rpynmoBbIX

PE3yJIbTaTC IUNIAHUPOBAHWA U BBIIIOJIHC-
HHUA KOMIIJICKCaA y‘I€6HI)IX 1 UCCJICa0BA-

W/WIM UHTUBUIY-
aJIbHBIX ITPOCKTOB
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TEJILCKUX 3amaHuil. I103BoJIsIET OLIEHUTD
yMEHHSI 00YyYaroIIUXCsl CaMOCTOSTENb-
HO KOHCTPYHpOBaTh CBOM 3HAaHUS B
MPOIECCe PEIICHUsI MPaKTUUYECKUX 3a-
Tad W MpoOJieM, OPUCHTHPOBATHCS B
WH)OPMAITMOHHOM  TNPOCTPAHCTBE H
ypOBeHb CHOPMUPOBAHHOCTH AHATUTH-
YEeCKUX, HCCIIEeIOBATCIbCKUX HAaBBIKOB,
HABBIKOB MPAKTHYECKOTO M TBOPYECKO-
o MBIIICHUS. MOKET BBIIOJIHATHCA B
WHJUBUIyIbHOM TIOPSIIKE WA TPYyI-
1IOM 00YYarOIIUXCS.

PaGouas
TeTpaab

JrnakTHuecKnii KOMIUIEKC, MPETHA3HA-
YEHHBIN JJI1 CAMOCTOSITENIbHOM paboOThI
o0yJarolerocs: ¥ Mo3BOJISIOLIUI Olle-
HUBATh YPOBEHb YCBOCHHS UM yueOHO-
ro Marepuaia

O6paserr paboueit
TeTpaau

PasnoyposHe-
Bbl€ yueOHbIE
3aJla4M U 3aj1a-
HUS

PaznuyaroT 3a1auu U 3a1aHUA:

a) PEeNPOYKTUBHOTO YPOBHSI, IO3BOJISI-
IOIIUE OLIEHUBATh M TUATHOCTHUPOBATh
3HaHue akTHIecKoro matepuaia (6a-
30BbIC MOHSATHUS, AITOPUTMBI, (PAKThI) U
YMEHHE TPaBUIIEHO UCTIOIH30BATH CIIe-
[[UAJIbHBIE TEPMUHBI U TIOHATHUS, Y3HA-
BaHNE OOBEKTOB U3yUEHHSI B paMKax
OMPEIETI@HHOTO pa3/ieia TUCIUILTHHBI,
0) PEeKOHCTPYKTHUBHOT'O YPOBHSI, TIO3BO-
JISIFOIIME OLEHUBATh U TMAarHOCTUPO-
BaTh YMEHUS CUHTE3UPOBATh, aHAIU3H-
poBatk, 0600maTh (PaKTUIECKHIA U TEO-
peTudeckuii Matepuai ¢ GopmMyaupo-
BaHHWEM KOHKPETHBIX BBHIBOJIOB, YCTa-
HOBJIEHHEM IPUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

B) TBOPYECKOTO YPOBHS, IO3BOJISIOLINE
OILICHUBATh U JUATHOCTUPOBATH YMCHHSI,
MHTETPUPOBAThH 3HAHUS Pa3INYHbIX 00-
JacTei, apryMeHTUPOBATh COOCTBEH-
HYIO TOUKY 3pEHUsI

KommiekT pa3no-
YPOBHEBBIX 33/1a4 U
3aJaHuN

10.

PacuetrHo-rpa-
¢duueckas pa-
6ota

CpencTBo NpOBEpPKHM YMEHUH NpHUMeE-
HATH TIOJlyYeHHBIE 3HAHUS 1O 3apaHee
OTIpeNIe]IEHHOW METOJMKE JUIsl peIIeHUs
3a7a4 WIM 33JaHdil 10 MOIYJIO WK
JMCLHUIUIMHE B LIEJIOM.

Kommniekr 3ananumii
JUISS  BBITIOJTHEHUS
pacueTHO-rpaduye-
CKOM paboThI

11.

Pedepar

[IpoayKT CcaMOCTOSITENbHOW — PabOThI
CTYJIEHTa, TPEACTABJISIOMUNA  CcOOOH
KPaTKOE M3JI0KCHUE B MUCbMEHHOM BH-
AC TIOJIYUCHHBIX PC3YyJIbTAaTOB TCOPCTHU-
YEeCKOT0 aHaiu3a OMPEICICHHON TeMbI,
rJIe aBTOP PAacKpBIBACT CYTh HCCIEIY-
eMOil IpoOJIeMbI, IPUBOAUT Pa3TUUHBIC
TOYKH 3pEHHsI, a TaKXKEe COOCTBEHHBIC

Tewmbl pedepaToB
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B3IJIs11bl HA HEC.

12. Hoxman, coo6- | [IponykT camocTosTenbHOH paboTsl | Tembl JIOKJIaJIOB,
eHUE CTyJI€HTa, TPEICTABISIONINI OO0 | COOOIICHMIT
nyOJIMYHOE BBICTYIJICHHE IO MPEICTaB-
JICHUIO TIOJYYEHHBIX PpEe3yJbTaToOB pe-
HICHUSI ONIPEICTICHHON TeMBI.
13. Cobeceno- CpencTBo KOHTPOJIS, OpraHu30BaHHOE | Bompockl mo TeMam
BaHUE KaK crienuaibHas Oecea nmpenojgasate- | / pa3aenaM AUCIU-
751 ¢ 00yJaromMMcs Ha TEMbI, CBS3aH- TUTHHBI
HBIE C U3y4aeMOil TUCIUTUINHOM, U pac-
CYMTAHHOE Ha BHIACHEHHE 00BEMA 3Ha-
HMI 00yYaIOUIErocs 110 ONPENAETEHHO-
My pazzeny, TeMe, mpobjeme U T. II.
14. TBopueckoe | YaCTMYHO perJaMEeHTHPOBAHHOE 3a7a- | TeMbI TpyIIOBBIX
3aJlaHue HUE, UMEIOIIIee HECTAaHJTaPTHOE pellle- W/WIM UHTUBUIY-
HUE W ITO3BOJISIONICE TUATHOCTHPOBATh | aTbHBIX TBOPUYCCKHX
YMEHHsI, UHTETPUPOBATh 3HAHUS Pa3- 3alaHui
JUYHBIX 00J1aCTeH, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3peHusi. MoxeT
BBITIOJTHATHCS B HHIUBUYy aJTbHOM I10-
PSAKE WK TPYMION 00yJyaronmxcs
15. Tect CpencTBo KOHTPOJIA, HanpaBieHHOe Ha | DOHJI TECTOBBIX 3a-
MPOBEPKY YPOBHS OCBOCHUS KOHTPOIH- | JaHHMA
PYEMOro TEOPETHUECKOT0 U MpaKTuye-
CKOTO MaTepHuaa Mo JUAaKTHIeCKIM
eIMHHIIAM JUCIMILTAHBI WU podec-
cuoHanmbHOrO Moaysi. CucTeMa cTaH-
JApTU3UPOBAHHBIX 3a/IaHUH, TIO3BOJIS-
I0II[as1 aBTOMATU3UPOBATH MPOLIETYPY
WU3MEPEHHMsI YPOBHS 3HAHUM U YMEHUN
00YyYarOIIUXCS
16. Occe CpenctBo, Mo3BOJISIONIEE OLIEHUTh yMe- | TemaTuka scce
HUE O0ydaromerocs MUCbMEHHO H3JIa-
ratb CyTh IIOCTaBJICHHON MpoOJieMbl,
CaMOCTOSITENILHO TIPOBOJAWUTH  aHAHU3
9TOH MPOOIEMBI.
17. [IpakTuyeckue | OT0 3amaHusi, C MOMOIILI0 KOTOPHIX Yy | Bumbl: HaOmroneHue,
paboThl (Mpak- | ydamuxcs GOPMUPYIOTCS U Pa3BUBAIOT- | U3MEPEHUE,  OTIBIT,
TUYECKOE 3a- | 1 TPaBWIbHBIE TMPAKTUYECKUE [ei- | KOHCTPYUPOBAHHUE U
JTaHue) CTBUSL. Ip. 3ajaHus U
MPAKTUYECKUX  pa-
60T
18. JlaGopaTopHble | DTO NpoOBeAEHUE yUYAIIMMUCS IO 3aj1a- | 3aganus A jado-
paboThI HUIO TPEIoAaBaTeNs OMbITOB C UCIOJb- | PATOPHBIX paboT
30BaHMEM MpPHOOPOB, MPUMEHECHHEM
MHCTPYMEHTOB M JIPYTUX TEXHHUYECKHX
MPUCIIOCOOICHHUH.
19. Tpenaxep TexHU4eckoe cpeacTBO, KOTOPOE MO- KommnekT 3amanuii

KET OBbITh UCIIOJIB30BAHO JJIs1 KOHTPOJIS
IPUOOPETEHHBIX CTYIEHTOM Tpodec-
CHOHAJIbHBIX HaBBIKOB U YMEHMH 110
yIPaBJIEHUIO KOHKPETHBIM MaTepUallb-

It paboTHI Ha Tpe-
HaXepe
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HBIM 00BEKTOM

20. Otuetsl no | CpencTtBo  KOHTpOJs, MO3BoJsIomas | Buael pabor u 3a-
MpaKkTUKaM oOyyJaromeMycsi TPOJIEMOHCTPUPOBATH | TaHUS Ha Y4YEOHYIO
000011IecHHbIC 3HAHUS, YMEHUS U Mpak- | U MPOU3BOJICTBEH-
TAYECKHM OTBIT, MPUOOPETCHHBIE 3a | HYIO MPAKTUKY
BpeMs IPOXOXKACHUS Y4eOHOI U TPOu3-
BOJICTBEHHOM mpakTUK. OTYETHl TIO
MpaKkTUKaM T[O3BOJIAIOT KOHTPOJIMPO-
Batb B 1enom ycBoenne OK wu IIK
o6o3nauennbix B [ITICC3.
21. Kontent- AHanM3 ¥ OlleHKa B COOTBETCTBHUH C [Tepeuens fOKyMeH-
aHallu3 IOKY- | KPUTEPUSMHU JOKYMEHTOB (’KYpHAJIOB TOB MOAJIEKAIINX
MEHTallUU TEOPETHYECKOTO ¥ MPOU3BOJICTBEHHOTO | aHAIU3Y, KPUTCPUH
00y4eHus1, XapaKTePUCTUK, TBOPUYECKUX | OIICHKU
paboT, THEBHUKOB M OTYETOB TIO MpaK-
tuke, BKP u np.), cBUAETEIHCTBYIOMNX
00 ypOBHE KOMIIETEHTHOCTH 00y4aro-
1Erocsl.
22. Habmone- | UaCTpyMeHT cOopa nHbopMaIuu 1is enb, 00BEKTHI HA-
HUE yCTaHOBJICHHs (PAKTOB OmosieHus1, oopaser
nucTa it PUKCH-
pOBaHuUs pe3ysbTa-
TOB HAOIIOAECHUS
23. 3aganue Ha | [lepeuenbr OCHOBHBIX BoOIpocoB, koto- | BKP mo cnenuans-

BKP (mummom-
HBI1  IIPOEKT,
JUTITIOMHAS
pabora)

phIe JOIKHBI OBITH PACKPHITHI B padboTe,
a TakXke yKa3aHHUs Ha OCHOBHBIC HH(DOP-
MAaIMOHHBIC HCTOYHHKH.

goctu CIIO




