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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 aTTecTallui B (opMe KOHTPOIbHOU paboThl (3 ce-
mecTp), aud.3auera (4 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 (3 cemectp),

mud.3ager (4 ce-
MecCTp)

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

IIuceMeHHBIH
ompoc

KOHTPOJIbHAS pa-

6ora (3 cemectp),

mud.3ager (4 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 (3 cemectp),

mud.3ager (4 ce-
MECTD)

3HATb:

31 oCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB;

[TucemMeHHEbINi
ompoc.
O11eHKa BBIIIOJIHE-

KOHTPOJIbHAS pa-
6orta (3 cemectp),
nud.3auer (4 ce-

HUS J1a0OpaTOPHBIX MECTp)
pabot
32 mpaBuiia JIUYHOW TMTHEHbl paOOTHUKOB MHILE- IInceMeHHBIM KOHTpPOJIbHAS pa-
BBIX IPOU3BO/ICTB; onpoc 6ora (3 cemectp),

nud.3auer (4 ce-
MECTD)

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

O11eHKa BBITIOTHE-
HUS PAKTUYECKUX

KOHTPOJIbHAS pa-
6ota (3 cemectp),

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

KIe; 3aJaHUH. nud.3auer (4 ce-
IInceMeHHBIH MecTp)
OIpocC
34 knaccu(UKalKI0 MOIOMIMX CPEICTB, MpaBHIia [TucbmMeHHBIH KOHTPOJIbHAS pa-
UX TPUMEHEHUS, YCJIOBUS U CPOKH XpaHEHUS; orpoc 6ota (3 cemectp),

mud.3ager (4 ce-
MeCTp)




35 ocHoBHbIe muIiieBblc MHOeKUH W muiieBbie | OIeHKa BBIMONHE- | KOHTPOJbHAS pa-
OTpaBIICHUSI; BO3MOXKHBIC MCTOYHHKH MUKPOOHWO- | HHs IMpakTUieckux | 6ora (3 cemectp),
JIOTUYECKOTO 3arps3HEHUs B THUIICBOM MPOW3- | 3amaHuil u Jabopa- | mud.3ager (4 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 MHILIEBBIX MPOU3-
BOJICTB

Tema 6.3. CaHuTapHO-IIUIIEBOE 3
3aKOHOJATEJIbCTBO M OPTaHU3aAI
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-
TEepCKUX wu3nenuil /  MUKpOOHOJIOTHS HPOM3BOJCTBA COJOMA, MPOAYKIUH OpOIMIBHBIX
MIPOU3BOJICTB M BUHOJIEJINS, O€3aJIKOTOJIbHBIX HAITUTKOB

Tema 9.1. MukpoOuosorus xie- 3 3
OorekapHOTro mpou3BoaAcTBa / Mu-
KpOOHOJIOTHA CHHUPTOBOTO U JIU-
KEpPOBOJIOYHOTO MPOU3BOJICTBA
Tema 9.2. MukpoOuoiorus KoH- 3 3
JTUTEPCKOro mpou3BoacTea / Mu-
KpOOHOJIOTHS TUBOBAPECHHOTO |
0€3aJIKOr0JILHOTO MPOU3BOJICTBA
Tema 9.3. Mukpobuonorusi maka- 3 3
POHHOTO TpoHu3BOACTBa / MUKpO-
OHOJIOrUs MPOU3BOACTBA BUHA
Tema 9.4. JlaGopaTtopHble Hccre- 18 18 18 17
OBAaHUS KadecTBa M 0O€30I1acHO-
CTH CHIPbSI U TOTOBOW MPOIYKIIHH

1.5. PacnipeesieHue THIIOB OLCHOYHBIX CPEACTB 10 3JIEMEHTAM 3HAHMN U yMe-
HHH, KOHTPOJIMPYEMbIX HA MIPOMEKYTOYHOM ATTECTALMH

Coaep:xanue y4eOHOro MaTepu- THIl KOHTPOJILHOI'0 3aaHUS
asia no nporpamme Y JI/MJIK Y1 Y2 y3 31 32 33 34 35
Pazmen 1. OOGmas MukpoOuono- 4 4 4
rus
Paznen 2. Mopdomnorust MUKpoop- 4 4 4
raHU3MOB
Pasznen 3. ®uznonorust MUKpoop- 4
TaHU3MOB




Paznen 4. BnmsHue ycnoBwit 4 4 4 4
BHEIIIHEH cpelbl Ha MHKpOOpra-
HU3MBI

N
N
N
N
N
N

Paznen 5. 'uruena

N
o
n
N
N
n
o
o

Paznen 6. Canurtapus

Paznen 7. Mukpobuonorus nume- | 13 13 13 13
BBIX ITPOJIYKTOB

Paznen 8. JlpoxokeBoe mpous- | 13 13 13 13 13 13 13 13
BOJICTBO

Pazmen 9. Muxkpobuomnorus | 13 13 13 13 13 13 13 13
MpOM3BOJACTBA XJjeba, Xaebo0y-
JIOYHBIX, MAKapPOHHBIX U KOHJIHU-
Tepckux m3aenuid / Mukpobuo-
JIOTHSI TIPOU3BOCTBA COJIOJA, TIPO-
OYKIMA ~ OpOJMIBHBIX  MPOU3-
BOJACTB W BHHOAENIHA, O€3alIKO-
TOJIBHBIX HAIUTKOB

2. CIHIEHU®PUKALINA OHEHOYHBIX CPEJACTB

2.1. Ha3nauenue
Crneundukanueil ycTaHaBIMBalOTCS TPEOOBAHUS K COACPKAHUIO U 0(popM-
JICHUIO BapHaHTOB OILEHOYHOTO CPEJNICTBA: MpaKTUdeckas padoTa (IpakTUUECKOE
3ajaHue), J1abopaTtopHas paboTa, MUCHBMEHHBIM OINPOC, KOHTPOJIbHAs padoTa,
nud.3ayer.
Tun ouenouHoro cpexactBa (mpakTuyeckas padora (MpakTUYECKOe 3aja-
Hue), 1abopartopHas paboTa, MUCbMEHHBIN OMPOC) MpeaHa3HAYeH /I TeKYIEro
KOHTPOJIS; TUIT OLIEHOYHOTO cpecTBa (aud.3a4eT, KOHTpoIbHas paboTa) npeaHa-
3HAYEH ISl IPOMEKYTOUYHOU aTTECTAllMA U OLCHKHU 3HAHUW U YMEHUW CTYJAEHTOB
mo nporpamme yueOHoH mucturmuinabl OIIL[.01 MukpoOuosorus, caHuTapus H
TUTHEHA B MHINEBOM IIPOU3BOJICTBE 00pazoBarenbHOl nmporpammbl 19.02.11 Tex-
HOJIOTUS MPOJYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPbSI.
2.2. KoHTHHIeHT aTTecTyeMbIX: CTYACHTHI 2 Kypca.
2.3. ®opmMa 4 yCJI0BHUS ATTECTAIUU:
Tekyiuii KOHTPOJIb MPOXOIUT MO TEMaM YYEOHOMN AUCITUTIIIUHEI.
[IpomexyTouHasi arTecTamusi MPOBOJUTCS B (OpME KOHTPOJIHLHON pabOThI
1 nud.3ayeTa 1Mo 3aBepIISHUI0 OCBOSHHUS YueOHOro mMaTepuana yueOHOW TUCIIH-
TJTMHBI, TIPY MOJIOKUTEIBHBIX pe3yJibTaTaX TEKYIIEro KOHTPOJIS.
2.4. Bpemsi BbInOJIHEHUS:
Ha BbImosiHeHHE TEKYIIEro KOHTPOJIS OTBOJIUTCS:
nmpakTuyeckas padbora (mpaktudeckoe 3aganue) — 90 MuH,
nabopatopHas pabora — 90 muH,
nucbMeHHbIN onpoc — 10-20 muH,
KOHTpOJIbHas pabota, aud.3auet — 45-90 MuH.
2.5. Pexomenayemasi JmrTeparypa st  pa3padoOTKM  OI€HOYHBIX
CPEJACTB U MOJATOTOBKHU, 00Y4alOUIUXCH K ATTeCTAIMU.

bubanorpajpuyeckoe onucanue U3TaHus | OcHoBHas/ no- | KnurootecneyeHHOCTH




(aBTOp, 3ar;1aBHE, BUI, MECTO U I'0OJ U3IAHUS, KOJI.

MNOJTHUTEC/IbHAaA

KoJ-Bo. 3k3. B

HoMu4eckuil yHuBepcuteT um. ['.B. Ilnexano-
Ba. 2, ucnp. u gon. Mocksa : M3parenascTBo
"OOPYM", 2024-240 c.

crp.) JauTeparypa ouo. JJICKTPOHHbIE
PP CII6IDY pecypert
Bacrokosa, A. T.
Muxkpobuosiorusi, pU3HONIOTHs TUTAHUS, CAHU-
Tapys ¥ TUTHEHA : Y4eOHUK IS CHeHaIbHO-
ctu "[loBap, koHIUTEP" CpeaHero mpodeccuo- OCH 48
HampHOTO 0OpaszoBanwms / A.T.Baciokoga.
Mocksa : KnoPyc, 2021- 196 c. : un., Tabm.
(Cpennee npodeccroHaabHOE 00pa30BaHHUE)
https://book.ru/

Bacrokosa A.T. book/955909
MuxkpoOuosnorus, GpU3NONOTrHs MUTAHUS, CAHU-
Tapusi U rurueHa : YueOHuk / BaciokoBa A.T. ocHt
Mocksa : KnoPyc, 2025- 196 c.
Emues, B. T. OCH https://urait.ru/b
Mukpo6uosnorus : Yueonuk [Jns CIIO / Emues code/562594
B. T., Mumyctun E. H. 8- u3n., ucnp. u nomn.
Mocksa : FOpaiit, 2025-428 c. (IIpodeccuo-
HaJbHOE 00pa30BaHuUe) .
Emnes, B. T. 01 https://urait.ru/b
OcHoBbI MUKpoOuosoruu : Yuebnuk [ns CI1O code/562597

Emues B. T., Mumyctun E. H. Mocksa :
FOpaiir, 2025- 248 c. (ITpodeccuonansuoe 006-
[pa3oBaHMUE)
Py6una, E. A. JIOII
Mukpo6ronorys, GU3HONOTHS UTAHUS, CAHU- um.ru/cata-

_ o 7 log/prod-

Tapusi : YuebHoe nocobue / Poccuiickuii 3Ko- uct 2084415

2.6.
TOYHHUKOB.

Ilepeyenr MaTepuaioB, 000PYI0BAHNS U MH(OPMANUOHHBIX HC-

O6opynoBanue: mabopatopHbie Bechl, akBaauctwiaTop J13-4-02, tepmo-
crtat TC-1, sanmekTporiuTka KepaMmuueckas JByxkKoM@opouHas, kamepa [opsieBa
4-X ceTouHas, METIU MHUKPOOHOJOTHYECKUE, CTEKJIO MOKPOBHOE, CTEKJIO Mpej-
MeTHoe, vamku Iletpu, nentpudyra nmabopaTopHasi, caxapuMeTp YHUBEpPCAIb-
HBIN, OaHs BojsiHAs 1aboparopHas, AxkBaauctusuisitop JJ1-4-02, Ananutudeckue
aNeKTpoHHbIE Bechl Pioneer, MukpoBuzop nVizo-101(4 mr),AHanu3aTtop Biax-
HocTuMX-50, Lenatpudyra nadoparopuasllJIH-16, TepomocTtaTt Bo3aymnsiii TC

1/201,Xonoannsauk Indesit.

3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

IIpuMepHbBIi NepeYeHb BONPOCOB /i1 KOHTPOJbHOM PadoThI


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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1. [Ipeamer mukpoOuonorus. Mcropuss Mmukpobuonoruu. [ maBHbIE Hampas-
JIEHUS] COBPEMEHHOW MUKPOOHMOJIOTHH U €€ 3a/1a4u.

2. MeTonbl M3y4yeHuss MUKPOOPraHW3MOB, OoOLIME MPU3HAKU U pazHooOpasue
MHUKPOOPTaHU3MOB.

3. OOHOKJIETOYHBIE M MHOTOKJIETOUHbIE OakTepuu; (hopma, pa3Mepsbl, CTPOCHHE
KJIETKH; IPUHLMI KiIacCU(pUKAIMU OAKTEPHil; XapaKTepUCTUKA OTJEIbHBIX TPYIII
OaKTepHil.

4. [IpuroroBieHne 1 MUKPOCKOITMPOBAHUE MPENapaToB OAKTEPHUIA.

5. [InecHeBbie Tpulbbl, UX Gopma, pa3Mepsl, pa3MHOKEHHUE U KiaccuduKa-
IUsT; XapaKTEPUCTHKA TPUOOB, UMEIONIUX MPAKTHUECKOE 3HAUCHHE.

6. Hpoxoku, ux ¢opma, pasMepbl, pa3MHOKEHUE U KiIacCUUKAIIMS; XapaKTe-
PHUCTHKA APOKKEN, UMEIOIIUX TPAKTUUECKOE 3HAUYCHHE.

7. Bupycei. Pazmepsi, cBoiicTBa, 3HaUeHHE B JKU3HU YeJIOBEKa; (POpPMBI Cyiie-
CTBOBaHUS BUPYCOB, 0COOEHHOCTH XMMHUYECKOTO COCTaBA.

8. OOMeH BemecTB MUKPOOPTAHW3MOB. DJIEMEHTAPHBIN COCTaB KIIETOK MH-

KPOOPIraHU3MOB; COAEepKaHre BOJBI U €€ (popma B KIIETKAX; TUIIbI MUTaHUs; (PaKTO-
pBI pocTa.

9. KynbTuBUpoBaHne MUKpoOOpraHusMoB. [IpUroTroBieHME NUTATENBHBIX
cpen.

10. Baxseiimne 6MOXMMHUYECKHE MTPOLIECCHl MUKPOOPTAHU3MOB, HUCIOIb3YEMbIE
Ha MUIIEBBIX MTPOoU3BoACcTBaX. OCHOBHBIE MPOLECCHI, UX KIACCU(DUKAIUY.

11.  [e#icTBUE 3KOJIOTHMYECKUX (PAKTOPOB HAa MUKPOOpPraHU3Mbl. POCT MUKpOOp-
TraHW3MOB B 3aBUCHUMOCTH OT TEMIIEPATYPhI; CTEPUIIU3ALMS U NTaCTepU3aLns; BIIUs-
HHUE OCMOTHUYECKOTO JaBieHUsl, Y O-U3I1ydeHUs] HA KIETKU.

12.  OcHOBBI MHUKPOOMOJIOTHYECKOTO M CAHUTAPHO-TUTHEHHYECKOTO KOHTPOJIS
MUIIEBBIX MPOU3BOJACTB. VICTOYHHKHA MOCTOPOHHUX MHKPOOPTAaHU3MOB HA MPOU3-
BOJICTBE; TATOT€HHBIE MUKPOOPTaHU3MBI U X 0coOeHHOCTH. \[TuteBbix nHpeKIni
Y IUIIEBBIX OTpaBiieHnid. CaHUTApHO-NIOKAa3aTeIbHbIE MUKPOOPTaHU3MBI.

13. T'urueHuveckas XapakT€pUCTHUKa (paKTOPOB BHEUIHEH cpeabl U TpeOOBaHUs
K YCTPOMCTBY MUIIEBBIX MPEANPUATUN, OCHOBHBIE TPEOOBAHUS K COJICPIKAHUIO TH-
HIEBBIX MPEANPUATHM, TPeOOBAHUS K KAYECTBY ChIPhS U MUIIEBBIX MPOIyKTOB. Ca-
HUTapHbIE TPEOOBAHUS MPU XPAHCHUH TOTOBOM MPOAYKIIMUA HA MUIIEBBIX TIPEANPHU-
ATHUSIX.

[IIxama oenkn

IIpoueHT pe3yibTa- KauecTBeHHas olleHKa YPOBHS IMOATOTOBKHU
TUBHOCTH (MPaBUIb- bain (otmeTka) BepOanbHblii aHasior
HBIX OTBETOB)
90 — 100% 5 Ot1imyHOo
80 — 89% 4 XOopo1uIo
70 —79% 3 YJIOBJICTBOPUTEIIHHO
menee 70% 2 HEYJIOBJIECTBOPUTEIBHO

IIpumepHBIN NepevyeHb BONPOCOB AJA aud.3auera
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1. IIpon3BoACTBO ApOXKKEN. Y CIOBUSA XPAHECHUSI U PA3MHOKEHUS APOKKEH.
Yucras KyJbTypa ApOKKEH.
2. Mukpoopranusmsl xJjieOonekapHoro npousBoAcTBa. Ceipbe Xebdomnekap-

HOTO TPOU3BOJCTBA, YCIOBUSL ero XpaHeHus. CTaauu XJjeOONEeKapHOro MpPOU3-
BOJICTBA. Y CJIOBHS MPOBEJCHUSI BCEX TEXHOJIOTUUECKUX omeparuii. MukpooOuoso-
TMYECKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEXKUM XJI€OOTIEKapHOTo IPOU3-
BO/JICTBA.

3. MukpoO1oI0ruYecKue MpOoIECChl MPU MPOU3BOACTBE KOHAUTEPCKUX U3e-
auii.  MHKpOOMOJIOTMYECKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEKUM
IIPOU3BOJICTBA KOHAUTEPCKUX U3IECITUM.

4. MukpoOunosornyeckue Mmpouecchl Ipyu MPOU3BOACTBE MaKapOHHBIX M371€-
auii.  MHKpOOMOJIOTHYECKUN KOHTPOJIb U CAHUTAPHO-TUTUEHUYECKUN PEKUM
IIPOU3BOJICTBA MAKAPOHHBIX U3JEIINH.

5. MuxkpoOuosnoruss MUBOBAPEHHOTO NpPOou3BOACTBa. ChIphe, YCIOBUS €ro
xpanenust. CTaguu Npou3BOACTBA. Y CIIOBUS NPOBEICHUS OPOKEHUS U 100paKUBa-
HUs. MUKpOOMOJOTHYECKH KOHTPOJIb M CAHUTAPHO-TMTMEHUYECKHH pPEeXUM
IIPOU3BOJICTBA

6. MukpoOuonorus BUHOIEILYECKOTO Mpou3BOACTBA. ChIpbe, YCIOBUSL €rO
xpanenusi. CTaguu Ipou3BoACTBa. MUKPOOHOIOTMYECKUI KOHTPOJIb U CAHUTAPHO-
TUTMEHUYECKUI PEKUM IIPOU3BOACTBA

7. MukpoOroIoruyeckre MpoLecChl MPU MPOU3BOACTBE O€3aJIKOrOJIbHBIX
HANUTKOB U KBaca. ChIpbe B MPOU3BOJICTBE KBaca U 0€3aJIKOTOJIbHBIX HAITUTKOB.
Cragun mpou3BOJCTBa O€3aJKOTrOJbHBIX HAaUTKOB M KBaca. MHKpoOHOJIOrHYe-
CKUN KOHTPOJIb U CAHUTAPHO-TUTHUEHUYECKUIN PEXUM IPOU3BOJCTBA O€3a7IKOT0JIb-
HBIX HallUTKOB U KBaca.

[ITxana oneHkun

IIpoueHnt pe3ysbra- KauecTBeHHas OIIEHKA YPOBHSI NOATOTOBKH
TUBHOCTH (TIPaBUJIb- bann (otmetka) Bepbanbnbiii anasjgor
HEIX OTBETOB)
90 — 100% 5 Ot1auyuHO
80 — 89% 4 XOopouIo
70 —79% 3 YJOBJIETBOPUTEIBHO
meHee 70% 2 HEYJIOBJICTBOPUTEIBHO

IIpumepHbIN NepeyeHb NUCbMEHHOI0 OIpoca

Mopddosioruss MUKPOOPraHU3MOB BONPOCHI JJISI YCTHOI'O ONPOCa:
BriGepere ouH npaBUIIbHBIA OTBET U3 MPEATI0KECHHBIX:

1.Ha3oBuTe XapakTepHbI€ MPU3HAKHU KJIETOK 3YKAPUOTOB.

a) HAIMYue SACpPHON MEeMOpaHbL;

0) sAepHBIN anmapar MNpeACTaBIeH OJJHOW XPOMOCOMOM;
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B) HaJIMYUE MUTOXOHJPUM, IJIACTU]I, BAKYOJICH.

') OTCYTCTBUE UCTHHHOTO SI/Ipa.

2.Kakue crocoObl pa3MHOKEHUSI UMEIOT TPUOBI.

a) BETeTaTUBHOE Pa3MHOKCHUE;

0) Oecrosoe pa3MHOXKEHHUE;

B) IIOJIOBOE Pa3MHOKEHHUE.

3.B kakoit paze pasMHOKEeHHS OaKTEpUATBHOW MOMYJISAIIMN BCE KICTKH HAXOMATCS
B COOTBETCTBUU aKTUBHOIO JICJICHHUS.

a) crauuoHapHas ¢asa;

0) daza oTmMupanus;

B) SKCIOHEHIMaNbHas ¢asa;

r) jorapudmuyeckas ¢asa.

4.Kakne O6akTepun OKpAIIUBAIOTCS MO TpaMMy (DHUOJIETOBBIM KpacutesieM (TeHIIH-
AHBUOJICTOM) U HE OOECI[BEUMBAETCS CIIUPTOM HIIU AlETOHOM.

a) rpaMMm — (OTpHIIaTEIbHbIE) OAKTEPUHU.

0) rpaMm+ (TTOJIOKUTENIbHBIE) OAKTEPHH.

5.Yemy paBHO yBEIWYCHHE MUKPOCKOIA, €CIIM MPHU pabOTe MPHUMEHSIOT OKYJIISp
15 x, oobexTuB 40 X.

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

6.YeM OTIMYaroTCs APOXIKEBBIC KIIETKH OT OaKTePHATBHBIX ?

a) ¢opmoii; 6) BEIMUUHON; B) CTPOCHHUEM.

7.B xakux oTpacisx MUILEBON MPOMBIIUIEHHOCTH HCHOJIB3YIOTCS APOAOKH.

a) CIHUPTOBOM; 0) BUHOIEIBUECKOI; B) MMBOBAPEHHOM; T') XJIEOOTIEKAPHOIA.

Pu3n010rusi MUKPOOPraHU3MOB.

Bribepere ouH npaBUiIbHBINA OTBET U3 MPEATI0KEHHBIX:

1. Kak Ha3bIBaeTCsl MUTATENBHBIE CPEIbI ISl BBIPAIIMBAHUS MUKPOOPIAaHU3MOB, B
COCTaB KOTOPBIX BXOJST ONPEJCICHHbIE XUMUUECKHE COETMHEHHSI, B TOYHO OINpe-
JIEJIEHHBIX COOTHOILIEHUSAX APYT K JAPYTY.

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

2.Kakne MUKpOOHOJIOTrHYECKUE MPOLIECCHl CHUYKAIOT KAYECTBO MUIIEBBIX MPOIYK-
TOB.

a) THUeHuE; 0) OpoXKeHue; B) JIbIXaHUE; I') TUICCHEBEHHUE.

3.YKcycHOKHCIIbIE OaKTEpUH OTHOCSTCS:

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

4.K xakomy BHly OpO>KEHHSI OTHOCUTCS CJIEAYIONIas XUMUYECKast PEaKIIHsl:
3C6H1206=4 CH3CH2COOH+ 2CH3COOH+ 2C0O2+ 2H20.

a) CIUPTOBOMY; 0) MOJIOUHOKUCIIOMY; B) MMPOTTMOHOBOKHCIIOMY; T') MACISTHOKHCIIO-
My.

5.Kakas kucnora oOpasyercst IpH OKUCIEHHH 3THJIOBOTO CIUPTa YKCYCHOKHCIIbI-
MU OaKTEPHSIMHU.

a) ykcycHas; 0) TMMOHHas;

6.Yto Ha3bIiBaeTca OpokeHueM?
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a) OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIN MpoIiecc 0e3 ydacTus KUCIoposa; 0) riy-
00KOe pa3MHOKEHHE OCTKOBBIX BEIIECTB MHUKPOOPTaHU3MAaMU; B) OKUCIHTEIHLHO-
BOCCTAHOBHUTEJIBHBIN MPOLIECC C YYaCTHEM KHCI0poaa?

7.Kakas rpynmna OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX (PEPMEHTOB YYacTBYET B He-
MOJITHOM OKHUCJIEHUU cyOcTparta?

a) JeTUJIPOreHas3bl; 0) IUTOXPOMOKCHIA3HI. 8

8. MuUKpoOpraHu3Msl, YCBOSIIOIITHE yTiiepo B Heopranudeckoi popme (CO2), ato:
a) aBTOTPO(dBI 0) TETEPOTPODHI.

Biusinue pakTopoB BHELIHEH Cpeabl HA pa3BUTHE MUKPOOPraHU3MOB

TecT: ykaxkute, BEpHO, JIU BbICKa3bIBAaHUE.

1. MeTtabuo3 — ¢popMa COBMECTHOTO CYIIECTBOBAHUS MHUKPOOPTAHU3MOB, TIPUHOCS -
HIUX JIPYT JPYTy MOJb3Y.

2. AHTOraHU3M — 3TO MPOIIECC, BBI3BIBAIOIINI YTHETEHUE OJHUX MUKPOOPraHU3-
MOB MPOAYKTAMHU KU3HEJAEATEIbHOCTH JIPYTHX.

3. UHrubuTOophl — 3TO BEIIECTBA, YTHETAIOUIUE KU3HEAEATEIbHOCTh MUKPOOpra-
HU3MOB. K HUM OTHOCATCS: CONU TSDKENBIX METAJIOB, KUCIIOTHI, IIEJI0YH, CIUPTHI,
XJIOP, 3(PUpPHI U Ipyrue BEIEeCTBA.

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

5. OnTtumanpHas TemMnepaTypa pa3Butus TepmModuios 55 — 65 c.

6. Crepuimzanusi OCyIIECTBIISIETCS MO JEHCTBUEM BBICOKHX TeMIlepaTyp (BbIIIE
100 oc), mpu 3TOM MPOUCXOJUT MOJIHOE OCBOOOXKICHNE MPOIYKTOB OT MUKPOOPra-
HU3MOB U UX CIIOP.

7. Ilpu MOHM>KEHUM BJIAXKHOCTU B MHUTATEIBHOU Cpelie, MUKPOOPTaHU3Mbl HAYMHA-
10T HHTEHCUBHO Pa3MHOXKAaThCHA.

8. IIpu moBBIIIEHNH KOHIICHTPAIIMH COJIU B CYyOCTpaTe, MUTOIIa3Ma KIETKH TEPSIET
BOJY, C)KUMAETCSl, U KIJIETKAa MOXKET MOTUOHYTh. DTOT MPOIECC HA3bIBACTCS ILJIA3-
MOJIH3.

9. YabpTpaduoneToBble JTy4d 007aat0T CIOCOOHOCTHIO MOAJICPKUBAThH JKU3HEIE-
ATEILHOCTh KJIETKA MUKpOOpraHu3MoB. OHH 00J1aJal0T BBICOKOI 3HEprueil, 3apsi-
KAIOT €10 MUKPOOPTaHU3MBI, UTO TPUBOIUT K UHTEHCUBHOCTH Pa3MHOXKEHUS.

10. [Tox Bo3nEHCTBHEM PaIMOAKTUBHOTO M3JIYYEHHS B KJIETKE BO3HUKAIOT HEOOpa-
TUMBbIE HapyIIeHHUs OOMEHa BEIIECTB, pa3pymaloTcs (GepMEHThI, U3BMEHSIOTCS BHY-
TPUKJIETOYHBIE CTPYKTYPbI, YTO TPUBOJUT K TUOECIH KIETKHU.

JInyHas rurueHa

1. [Topsimok MPOXOXKACHUSI METUIIMHCKUX OCMOTPOB JIMII, TOCTYTAIOIMNUX Ha pado-
Ty B OpraHW3aliy OOIIECTBEHHOTO MUTAHUS?

2. YTo BXOJUT B MOJTHBIN KOMIUJIEKT CAHUTApPHOM 0K bl ToBapa?

3. IlpaBuia AMYHON TUTHEHBI, KOTOPBIE MOJKHBI COOMIOAATh pabOTHUKM OOIIe-
CTBEHHOI'O MUTAHUSA?

4. IlpaBuiia MbIThS ¥ 1€3UH(ULUPOBAHUS PYK pabounx?
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5. IloueMy k paboTe B Lexax He JIOMYCKAIOTCS JIMIA ¢ THOMHUYKOBBIMH 3a0011€Ba-
HUSIMH KOKH, IOPE3aMH, 0KOTaMH, CCaJuHaMu?

IIaTorenHbIe MUKPOOPTraHU3MbI

1./laiiTe onpeneneHne MOHATHIO ITUIIEBBIE OTPABICHUD).

2.IlepeuniciuTe CUMIITOMBI TUIIEBBIX OTPABIICHUI:

3.YKkaxutre NpuUYMHbI BO3HUKHOBEHHS IMHUILIEBBIX OTPABJIEHUN OaKTepUaIbLHOTO
IIPOUCXOXKICHHUS.

4.00bscHTE, B YEM OTJIMYME IMUIIEBBIX TOKCUKO30B M IMHIIEBBIX TOKCUKOMH(EK-
LWN. 5.1alTe XapaKTEPUCTUKY NTATONEHHBIM CTPEIITOKOKKAM.

6. JlaiiTe XapaKTepuUCTUKY ATOT€HHBIM CTa(UIOKOKKAM.

7.Bo30ynuTeny KUIIeYHbIX MHPEKIIMOHHBIX 0O0JIe3HEH.

CaHuTapHO-TUrHEeHMYECKHIl KOHTPOJIb MUIIEBbIX MPOU3BOICTB

1.HakakoM pacCTOSHUM OT KHUJIbIX JIOMOB PAacMoJIararoT IJIOMIAJIKHU JJIsi MyCOPHBIX
0akoB?

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

2.Ha xaxkyio BBICOTY CTE€HBI MPOU3BOJICTBEHHBIX MOMEIICHUN OOJIUIIOBBIBAOTCS
TJIATKOM ?

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

3.Kaxk yacTo nmpoBouTcs reHepajibHast yoopka U Je3UH(PEKINs TOMEIEHUN?

a) He pexxe 1 paza B mecsl 0) He pexe 1 pa3a B ToJl B) €KEIHEBHO

4. TpancropTUpOBKa MUINEBBIX MPOIYKTOB OCYIIECTBISETCS TPAHCIIOPTOM, Ha KO-
TOPBIN BBIIAETCS:

a) CTpaxoBOi MONKC 0) MEAUITMHCKAS KHUKKA B) CAHUTAPHBIN MACIIOPT
5.IIumeBbie TPOIYKTHI, MOCTYNAOIINE B OPTaHU3alUU JTOJKHBI COITPOBOKAATHCS:
a) HaKJIaJIHOM 0) MyTEBBIM JIUCTOM B) KaU€CTBEHHBIM yJI0CTOBEPEHUEM

6.B Ipon3BOICTBEHHBIX IOMEIICHUAX 000PYI0BAaHUE PA3MEIIAOT:

a) C y4eTOM TOCJIeIOBATEIbHOCTH MOMKH 0) C y4€TOM MOCJIEI0BATEIIbHOCTH TEX-
HOJIOTMYECKOTO MPOoIiecca B) C yU€TOM MOBBIIIECHUS €70 MTPOU3BOIUTEIIBHOCTH
7.KyxoHHYI0 TOCYyAy MOIOT BOAOM C TEMIEpaTypoil:

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

8.Ha npennpusitusix oOIIeCTBEHHOTO MUTAHUS 3alPEIICHO MCIOJIh30BaTh MOCYY,
U3TOTOBJICHHYIO U3:

a) HepKaBerllel ctanu 0) aTIOMUHUEBYIO B) SMAIMPOBAHHYIO

9.I1pu ne3uHdEKIun MOCyIbl, UCIONb3YIOT:

a) 0,2 % pactBop xsopHoit uzBectu 0) 0,5 % pactBop xsopHoi uzBectu B) 0,05 %
pacTBOp XJIOPHOM U3BECTH

10.Yucroty 060pya0BaHMsI ONPEACIISIOT:

a) MyTeM B3SITUS CMBIBOB M IOCEBAa UX B CpeAy Kecciiepa 0) MyTeM BU3YyaJbHOIO
OCMOTpa B) MyTEM MPUTOTOBJIEHUS MUKPOCKOIMMYECKOTO IMpernapara ¥ IpocMoTpa
€ro MoJi MUKPOCKOTIOM

11.IluteeBas Boja, UCMONb3yeMasl Ha MUIIEBBIX MPEANPUATUIX JOJKHA COOTBET-
CTBOBAaTh TPEOOBAHMSIM:
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a) rocTa «BoJa MUTbEeBasH» 0) rocTa « BOJOCHAOKEHUE MUIIEBBIX MPEANPUITUI» B)
CaHUTAPHBIX TIPABWI U HOPM

12.KoMIiekc Mep MO YHHYTOKEHHIO BO30YyIUTENEl 3apa3HbIX 3a00JIEBaHHI BO
BHEIIHEU CcpeJie:

a) neparuszanus 0) 1e3MHCEKIUS B) Ie3UH(EKINS

CaHuTapHO-TUrMeHHYeCKHe TpeOdoBaHMs K (akTopaM BHeEIUIHEH cpeabl U
0J1aroyCTpPOICTBY NpeANPUSITHI.

1. CanuTapHO-3MHUIEMHUOTOTHYECKHE TPeOOBaHUS K Pa3MEIICHUIO MPEINPUSTHI
0OIIIECTBEHHOT'O MMUTAHUS.

2. CaHUTapHO-3MUIEMHUOJIOTUYECKUE TPEOOBAHUS K TEPPUTOPHUH OPTaHU3AIUY.

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

4. Kakue TpeOOBaHMS MPEIBABISIOTCS K BOJOCHA0XKEHUIO?

5. Kakue TpeOoBaHUS IPEABABISIOTCS K KaHATA3AIHH ?

CaHUTApHO-3NIUAEMHOJIOTHYECKHE TPeOOBAHUS K YCTPOMCTBY U COACPKAHUIO
NMoMelleHNH peAnpusTHil

1. KakoBbl OCHOBHBIE CAaHMTApPHO-TUTUEHUYECKUE TPEOOBAaHUS K IUIAHUPOBKE TIO-
MEIIEHUM MPeNPUITHI 0OIIECTBEHHOTO MUTAHUS?

2. Kakue caHUTapHO-TUTMEHWYECKHUE TPEOOBaHUS MPEABIBISIIOT K MaTepuaiam
JUISL OTZIEJIKM TTPOU3BOICTBEHHBIX OMEIICHUH ?

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

4. Kakue TpeOOBaHMS MPEIBABISIOTCS K MOJIaM MMPOU3BOCTBEHHBIX TOMEIICHUH?
5. Kak gacto mpoBouTCs TeHepaibHas yOOpKa MPOU3BOACTBEHHBIX MTOMEIICHU?
6. Kak yacto mpoBoAUTCS TeKyIlasi yOOpKa MPOU3BOJICTBEHHBIX MOMEIICHUH?

7. Kakue TpeOoBaHUS MPEABSBISIOTCS K MOIOIUM U JE3UH(OUIUPYIONIIM CPe/I-
CTBaM, MPUMEHSEMbIM B TPOU3BOJICTBEHHBIX MOMEILICHUSIX ?

CaHuTApPHO-3TIMIEMHOJIOTHYECKHE TPeOOBAHHUS K TPAHCIOPTHPOBAHMIO, TIPH-
eMKe U XPaHEeHHI0 MUIIEBBIX MPOIYKTOB

1. Kakne TpeOoBaHUS TPEIBABIAIOTCS K TPAHCIOPTY JUIS TIEPEBO3KU THIIECBBIX
MPOAYKTOB?

2. Kakumu JOKyMEHTaMH JOJIKHBI CONPOBOXKIATHCS MHIIEBbIE MPOAYKTHI MpHU
nepeBo3Ke?

3. Kakue canutapubie TpeOOBaHUS MPEABABISIOT K MEepeBO3Ke MorypadbpukaToB u
TOTOBOM MPOIYKIHUH?

4. KakoBbl OCHOBHBIE CAaHUTAPHO-TUTUEHUYECKHE YCJIOBHS XPaHEHUS MHUIIECBBIX
MPOIYKTOB?

5. Ilouemy 3amperaercs IPUHAMATH HA CKIIAJ MPEANPHUSATHI 0OIIECTBEHHOTO MH-
TaHuA TyIIH 0e3 Kieiima?

I[pmlcmeBoe MMPpOM3BOJACTBO
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1. brnoxumuyeckue OCHOBBI MPOLIECCA POCTA U PA3MHOKEHUS JPOKIKEH.

2. MuKpOOpranu3Mbl, HCIIOJIb3YEMBIE B IPOU3BOJICTBE.

3. Mukpoopranus3msbl, IPUYUHSIOMNAE BPEA NPOU3BOACTBY, U IIyTH UX IMPOHUKHO-
BEHMUSL.

4. MuUKpOOMOJIOTMYECKUI Y CAHUTAPHBINA KOHTPOJb IPOU3BOJICTBA.

Muxpo0OuoJiorust Xjie00neKapHoro Npou3BoACTBO

1. Mukpooprasu3Msl IIIEHUYHOTO TECTA.

2. MUKpOOpraHu3Msl p>KaHOro TECTA.

3. BnusiHue 106aBOK M ylIydIIUTENeH Ha KU3HEAESITEIbHOCTh MUKPOOPTaHU3MOB B
TEeCTe.

4. [lpumenenne GpepMEHTHBIX NPENapaToB AJs YIYUIICHUs KauecTBa XJeoa.

5. MukpoopraHusMbl — BpEIUTENN ITPOU3BOICTBA.

6. [IyT NpOHUKHOBEHMS BPEIHBIX MUKPOOPTaHU3MOB.

7. Tlopoku xne6a, BOSHHKAIOUINE B PE3ybTaTe >KU3HEACATEIBHOCTH MUKPOOpPTa-
HU3MOB.

8. MuUKpoOHOIOTHYECKUN U CAHUTAPHBIA KOHTPOJIb MPOU3BOCTBA.

9. Kontpons ceipbs. KonTposs nponecca tecroBeneHus. KOHTposib roTOBOM Mpo-
TYKIHUU.

10. CanuTapHsbIil KOHTPOJIb.

Muxkpo0u0J1orusi KOHIUTEPCKOr0 MPOU3BOACTBO

1. Mukpodaopa OCHOBHBIX BUJIOB ChIPhS U BIUSHHUA €€ HAa Ka4e€CTBO MPOIYKIIUH.
2. Mukpo6OHast mopya rOTOBOM MPOAYKIIMH MPU XPAHCHHH.

3. MukpoOHOIOTHUYECKUA U CAaHUTAPHBIA KOHTPOJIb TPOU3BOCTBRA.

Mukpo0610/10rusi MAKAPOHHOI'O NPOU3BOJACTBO

1. Mukpodmopa OCHOBHBIX BUJIOB CHIPhS U BIIUSHUS €€ Ha Ka4€CTBO MPOTYKITHH.
2. MukpoOHast mopya roToBOM MPOIYKIIMU TPU XPAHCHUH.

3. MUKpoOHOJIOTUYECKUN U CAaHUTAPHBIA KOHTPOJb MMPOU3BOJICTBRA.

Mukpo0OuoJI0rHs CIMPTOBOI0 M JIMKEPO-BOJIOYHOI0 POM3BOACTBA

1. TIpousBOACTBO criupTa.

2. JIukepo-BOJIOYHOE ITPOU3BOACTBO.

3. MukpoOpraHu3Msl, KCHOJIb3YEMBIE B IPOU3BOJICTBE.

4. MuKpoOpranu3Mbl — BpPEAUTENH POU3BOACTBA U ITyTH UX IPOHUKHOBEHUSI.
5. MukpoOHOI0rnYeCKUil U CAaHUTAPHBIA KOHTPOJIb MPOU3BOCTBA.

Mukpo610/10rusi NMBOBAPEHHOI0 M 0€32JIKOr0JIbHOI0 MPOU3BO/ICTBA

1. ITuBOBapeHue.

2. Mukpobuosoruueckue B OposiieM B MUBHOM CYCJI€.

3. dpoxK1 B TMBOBAPEHUHU.

4. Mukpoopranu3Mbl — BpEAUTENN MTUBOBAPEHHOTO POU3BOCTBA.

5. Metonpl oOHapyKeHHsI MUKPOOPTaHU3MOB —BpEIUTEIIEH TUBA.

6. MUKpoOHOIOTUYECKHUI U CAHUTAPHBIN KOHTPOJIb HA MMBOBAPEHHOM 3aBO/IC.
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7. IIpon3BoACTBO O€3a7TKOTOIbLHBIX HAITMTKOB.

8. Hucrele KyJIbTypbl B TPOU3BOACTBE KBaca.

9. MUKpOOpraHu3Mbl — BPEAUTENIHN MPOU3BOACTBA 0€3aIKOrOJIbHBIX HAMUTKOB. Me-
TO/1bl OOHAPYKEHHUSI MUKPOOPTaHU3MOB-BPEAUTEIEH.

10. MukpoOHOI0THYECKUA KOHTPOJIb TPOU3BOACTBA O€3aTKOTOIbHBIX HAITUTKOB.

Muxpo06uoJiorusi npou3BoOACTBA BUHA

1. [Ipou3BOACTBO BUHA.

2. MuKkpoOHOIOTUYECKHE MPOIECCHl B BUHOICTUH.

3. Apo#oKH B BUHOJIETIU Y.

4. Mukpoopranu3Mbl — BpeAUTEIN IPOU3BO/ICTBA BUHA.

5. Mukpoopranu3mbl, THOUIIUPYIOIIUE CYCIIO U BHHO.

6. bone3Hu BHH.

7. llpenynpexaeHue 3a001eBaHusI BUH B 00ph0a ¢ MHDEKITHCH.
8. MukpoOuoI0ruuecKuit KOHTPOJIb TPOU3BOJICTBA BUHA.

9. Touku oT60pa MPOO U OOBEKTHI MUKPOOMOJIOTHYECKOT0 KOHTPOJIS MO IEXaM.
10. Metoauka npoBeeHUsI aHAJIU30B OTOOPAHHBIX TIPOO.

[IIkana oneHku

[IpomeHt pesynbTa- KadecTBeHHas OIICHKA YPOBHS ITOATOTOBKHU
TUBHOCTH (MPaBUIb- bann (otmeTka) BepOanbublii ananor
HBIX OTBETOB)
90 — 100% 5 Ot1imyHO
80 —89% 4 Xopouio
70 —79% 3 YJIOBJIETBOPUTEIILHO
Menee 70% 2 HEYIOBJICTBOPUTEIHLHO

INIEPEYEHD JIABOPATOPHBIX PABOT

YCTpoiicTBO MUKPOBU30PA M TEXHUKA MUKPOCKONIUPOBAHMS.

MukpoBH30p IPEICTABISIOT COO0M HOBOE MOKOJIEHUE MUKPOCKOIIOB C ONTH-
KO-IIU(POBBIM KaHAJIOM HAaOJIOICHUSI, PETUCTPAIIUU U 00pabOTKH MUKPOU300pa-
KeHu. MUKpOBH30phl 00€CNeuYrBalOT BH3yaJlbHOE HAOIOEHUE Ha DJKpaHe
BCTPOEHHOTO MOHMTOpPA IIBETHOT'O MPSMOTO YBEIMUYEHHOTO M300pa)xeHHs] OMOJI0-
THYECKUX MaTepUajoB B MPOXOSIIEM CBETE; 3alUCh M300pakeHHs OObEKTa Ha
KapTy MaMsATH; BO3MOXXHOCTH MOJKJIIOYEHUS NPHUHTEPA, BHEIIHETO KOMIIBIOTEPA,
VGA moHHTOpa WM BUACONPOEKTOPA JIJIsl pabOThI B PEXKUME PEaIbHOTO BPEMEHHU.
OO6mumii BUaA MUKPOBU30POB MPEACTABIECH HA PUCYHKE.




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

MuKpOBHU30pHI CIAEAYET UCIOJIB30BaTh B TIOMEIICHUH, TJIe OTCYTCTBYIOT HC-
TOYHMKU WHTEHCHBHOT'O BHEITHETO BO3JICHCTBHS — MCTOYHUKH BUOPAIIMH M DJICK-
TPOMArHUTHOTO M3JyYCHHUS, T/I€ HET U30BITOYHOTO KOJIMYECTBA TBLIN, TTApPOB KHC-
JIOT, TMICJIOYCH M IPYTUX XUMHUYCCKH aKTUBHBIX BEIIECTB M 3arPsS3HCHUM.

Hacrpoiiky ocBemeHust 1 (OKyCHPOBKY MHUKPOBH30pa HEOOXOJIUMO MPOM3-
BOJAUTHB CJICAYIOIIEM IMOPSIKE:IIOMECTUTh MCCICAYEMbIH OOBEKT Ha MPEIMETHBIN
CTOJIMK MHKPOBH30Pa;OIHATh MIPEAMETHBIN CTOJHMK JI0 yIopa ¢ MOMOIIBI0 PYKO-
STOK TpyOOi (POKYCHPOBKH; YCTAHOBUTHh OOBCKTHB HAWMCHBIIECTO yBEIUYCHUS B
pabodee TOJIOKEHHE;TTIOTHATh KOHICHCOP JI0 yIopa ¢ TMOMOINBIO PYKOSTKH, yCTa-
HOBUTHPYKOSITKyaniepTypHOU auadparMbl KOHJIEHCOpA B CPEIHEE IMOJIOKEHUE;Ha-
KaTh KHOTIKY BKITFOUCHHUSI (BBIKITIOUCHUS) BUICOHACAIKN;HAKATh HA KOJIECHKO MBbI-
IV JIJTS1 aBTOMAaTUYECKON YCTAaHOBKHU 3aJaHHOTOYPOBHS SIPKOCTH dKpaHa; c(hokycu-
pOBaTh MHUKPOBH30p Ha PE3Koe M300pakeHne 00BhEKTa B MOJIE3PSHUS dKpaHa C T0-
MOIIIBIO PYKOSATOK Tpy0O0il ¥ TOYHOW (POKYCHPOBKH;BBECTH B TOJIE 3PEHUS DKpaHa
HanOoJIee TIPO3PaYHbIN Y4aCTOK 00BEKTa;IIPUKPHITH MOJICBYIO nradparMy Bpaiie-
HUEM KOJIbIIa ¢ pUQIICHUEM, TOOUThCIHAN00IIee PE3KOT0 N300paKEHUS KpaeB MpH-
KPBITOW IMOJICBOM AuadparMpl B TMOJE3PEHUS dKpaHa MEPEMEIICHHEM KOHACHCOpa
110 BBICOTE;I00UTHCS CHMMETPUYHOTO IOJIOKEHUS M300paKCHUsT KPaeB IOJICBOM-
nuadparMel B 1MoJjie 3peHus PKpaHa ¢ MOMOIIBIO [IECHTPUPOBOYHBIX BUHTOBKOH ICH-
copa; MpH HEOOXOJAMMOCTH IOBBICUTH PAaBHOMEPHOCTH OCBEIICHUS, KaK ITPaBH-
J0,1pu padote ¢ 00beKTHBaMHU yBenumueHueM A0 10, ONI0KUTh MaTOBOE CTEKIIO B
OTpaBe W3KOMIUIEKTa MUKPOBHU30POB HAa MOJYJIb TOJIEBOW nuadparMbl; yCTaHO-
BUTH OOBEKTUB TPEOYEMOT0 YBEIMUEHUS B pabouee MOJI0KEHNE; MPUITOM YUACTOK
00BbeKTa, BEIOPAHHBIN 71T UCCIICIOBAHUS, CIIEAYET IPUBECTH B IIEHTPIIOJS 3PEHUS
dKpaHa ¢ TTOMOIIBI0 PYKOSTOK MOMEPEYHOTO U MPOAOILHOTONEPEMEIICHUS TTPE-
MeTHOTO cTosmka.llepen 3aBepiieHrneM paboThl HA MEKPOBH30PE 3aKPOMTE BCE OK-
Ha. HaxkmuTe KHOMKY BKJIIOYCHUS (BBIKIIOYCHUS) BHUACOHACAIKH HOTKIIOUNUTE
BUJIKY Ka0eJssl CETEBOTO a/IanTepa OT CETH.

N3yuyenune mopdosorun dakrepuii. Okpacka no I'pammy.
IIpucomosvme puxcuposanHulll OKpauienHvlll npenapam o6axmepui.
[Ipenapatbl TOTOBIT HA IPEAMETHBIX CTEKJIAX U MOKPHIBAIOT CBEPXY IMOKPOB-
HBIM cTeksIoM.[IpeMeTHbIe U MOKPOBHBIE CTEKJIA JOJIKHBI OBITh YUCTHIMU U TINA-
TEIHHO 00e3KUPEHHBIMU. J{JI MPOBEPKU YUCTOTHI CTEKJIA HAa €ro MOBEPXHOCTH Ha-
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HOCSIT Karuio BoAbl. [Ipu goctaTouHoOM 00€3:KMPUBAHUM KAIlIsl PaCTEKAeTCsl paB-
HOMEPHO U He coOMpaeTcs B BBIMYKJIbIE My3bIpbku. CTekIIa, OBIBIINE B YIIOTpeOIie-
HUH, BbIJIEPKUBAIOT 1-2 4 B XxpoMoBoi cMmecu (1 1 Boasl, S0 r quxpomara Kamnus,
100 r TeXHUYECKOM CEPHOM KUCIIOTHI), MOCIIE YEro OMOJACKUBAIOT TEILION BOJION U
cnupTtoM. B noBceaHeBHOM paboTe aiisl yAalleHUs KUpa MpeAMETHbIE CTEKJIa HaTH-
paroT KyCKOM MbLJa, MOCJE YEero BRITHPAIOT YUCTOM XJI0MUaToOyMaXKHOU cander-
KOM. XpaHsT YHUCThIE MPEIMETHhIE CTEKJIa B CyXOM COCTOSHMM WJIM B OaHKax ¢
IPUTEPTHIMU MPOOKaMH, 3aMOJHEHHBIMU 96%-HbIM cnMpTOM. BhIHUMATH CTEkia
cinenyetr nuHieTroM. [lepen ynoTpeOiaeHHEM CTeKiIa MPOCYIIMBAIOT HA BO3AYyXE U
IPOTUPAIOT YUCTOM TKaHbiO. [OKpOBHBIE CTEKIAa TakX e JOJKHBI OBITH XOPOIIO
BBIMBITHI, BEICYIIIEHBI U XPAHUTHCS B CHEIUATBHBIX KOPOOKax miH yanikax [lerpu.

IIpucomosumsv okpawenHwvll npenapam.

[lepen paboToil KaXKAbI CTYACHT MOJy4yaeT MO ABE MPOOUPKH C YUCTBIMU
KyJbTypaMu IPaMIIOJIOKUTEIbHBIX U TPAMOTPULIATEIIbHBIX OAKTEpHUIA.

[IpuroroBnenue npenaparta BKIKOYAET CIEAYIONIUE ITAIIbL:

1. ITpuroroBnenrie Ma3ka. B ka0 BOJbI, HAHECEHHYIO Ha 00€3KUPEHHOE
IPEIMETHOE CTEKJIO, OMELIAIOT JBE KYJIbTYpbl, COOMIOAasi CTEPUIIbHbBIE YCIOBUS.
UtoObl HE HAPYIIUTh CTEPUIBLHOCTb YHCTBIX KYJIbTYP, MHUKPOOHOJIOTHYECKYIO
NEeTII0 Tepesl 0TOOPOM K0 KyJIBTYpbl U TIOCIIE UCIOJIb30BAHUSI TPOKAIUBAIOT
B IUIAMEHHU TOpenkh. Ma3oK pa3Mas3bIBalOT MO CTEKIY TOJBKO IIOCJIE BHECEHUS B
KaIuTio IBYX MCCJEAYyEeMbIX KYJIbTYyp. Ma3oK BBICYIIMBAIOT HA BO3AYyXE U (PUKCUPY-
10T B IUIAMEHU TOPEIIKH.

2. Okpacka ma3ka. Okpacka no I'paMy sBisieTCS CIOXKHOM, Tak Kak B IPO-
1ecce pabOThI UCIOJIb3YETCSl HECKOJIBKO KpacuTenel. 31ech OUeHb BayKHA OUepei-
HOCTbh OKpallIMBAHUSI:

v Ha (QuKCcHpOBaHHBIN Ma30K HAHOCAT T€HIMAHOBEIM (DUOJIETOBBINA KPaCH-
Tenb. Bpems okpacku 2 MUHYTBI.

v" Tlo ucTedeHnn BpEeMEHH OKPAIIMBAHKS KPACHUTEIb CMBaroT. He mpoMbi-
Basl Mpernapara, Ha Hero HaHocat pactBop Jlrorosns. Bpems o6pabotku PactBopom
JIrorons 1-2 munyThl. 1Ipn 3TOM Ma30K YepHEET.

v" PactBop JIroross ciauBaror. IIpenapar o0ecIBEUMBAIOT STAHOIOM B TEYe-
Hue 30 CexyHI.

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

v DyKCHH CIIMBAIOT, NIPENapar MPOMBIBAIOT, BHICYIIHBAIOT U MUKPOCKOIIH-
PYIOT C MacJIsIHOM UMMEPCHEM.

Ecnu Ma30k mpaBWIBHO OKpAIlleH, TO B MOJI€ 3PEHUSI MUKPOCKOIIA TPaMIIOJIO-
KUTEIbHBIC KJIETKU BBITTSIAT CUHE-(DHOJIETOBBIMH, TPAMOTPUIIATEILHBIE — PO30-
BO-KpacHble. bakTepuu 3apuCOBBIBAIOT, 3alMCHIBAIOT Ha3BaHUsA OAKTEpHUU, mpemna-
paT youparoT, HOMeUIaoT B OCYAY C 1e3UH(DUIHUPYIOMHUM PAaCTBOPOM.

HN3y4yenune Mopdoa0ruu MULEJIHAIBHBIX TPHOOB
MuuenuanbHble TpUObI — 3TO OOIIMPHAS TPyHa HUIIUX PACTUTENIbHBIX Op-
raHU3MOB, JIMIIEHHBIX xjopoduia. Teno MulenuansHoro rpuda, rpuOHULIA WK
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MUIIETNH, COCTOUT U3 MHOKECTBA NIEPETUICTAIOIINXCS HUTEH — Ti(OB, KOTOPHIE TY-
CTOM CEThIO CIUIETAIOTCA Ha MOBEPXHOCTU MUTATEIBHOTO cyOcTara. OT BETBUCTOIO
MUILIENIUSI OTXOJST IJIOJAOHOCSIINE TU(DBI-CIIOPAHTUU U KOHUJAUEHOCIIHI, Ha KOHIIaX
KOTOPBIX HAXOASATCS IIJI0J0BBIE TENA.

Texnuka npurotoBneHus npenapatoB. [Ipu uccinemoBanuu rpudOB U3 HUX
KyJbTYyp OepeTcs HeOOIbIION KyCOUeK MUIIEIHS C MOMOIIBIO IBYX UIJ. Munenuit
Ha TMPEJIMETHOM CTEKJI€ OCTOPOKHO PACIICIUISIIOT UIJIAMHU, CTPEMSCh KaK MOKHO
Jydiiie pa3beIuHUTh TU(DBL. B KauecTBe KUIKOCTH HCIOJIB3YIOT CMECh CIUPTa U
[JIMIEpUHA.

HN3yuyenue Mopg 010U APOXKKeN

Jpoxoku IPeACTaBISAIOT COO0N OTHOKIETOYHBIE HETIOABUKHBIE MUKPOOPTa-
HU3MBI ¢ HanmnIueM AuddepeHInpoBaHHOTO Spa, C pa3MepaMH B MOTIEPEUHUKE 3-
5 MKM, 110 JuyinHe 6-12 MkM. @opMa KIETOK JPOXIKEH yallle OKpyriias, silieBuaHas
(Saccharomyces), mumuaapudeckas (Schixosaccharomyces), mumonoBugHas (Sac-
chatomycodes).

B nuTomnazMe IpoxkeBOM KIETKU MOKHO YBUAECTh PA3IUYHOTO POJia BKIIIO-
YEHUS — KaleJdbKH KUpa, TIMKOreH, BaMIOTUH. [1o Mepe cTapeHus KIETKU B HEH
MOSIBJIAFOTCS BaKyOJIU-TIOJIOCTH, HAIIOJTHEHHBIE KJIETOUYHBIM COKOM. PazMHOKaroTCs
JIPOOKU TIPEUMYIIIECTBEHHO MyTEeM MOYKOBAHMS, MHOTHE CIIOCOOHBI €Ile U K CIO-
pooOpa3oBaHUIO.

Hopsinok npoBenenust pabotel. [IpUroToBUTH Ba-TpU Mpemnapara «pas3aas-
JICHHAs! KaIlish» Pa3jIMdHOrO BHUJA YUCTHIX KYJIBTYpP IPOXKKEH, 3apUCOBATH U OIH-
caTh 3TU npenapatbl. HaliTu B HUX U 3apUCOBATh MOYKYIOIIUECS KIETKHU.

OmnpenejieHue NPOLEHTA NOYKYIOIMXCA U MePTBLIX KJIeToK. [loacuer KieTok
Aposakeil B kamepe I'opsieBa.

IIpucomosumu cycnensuro uz npecco8aHHbIX OPONCHceU U cOerams pazeeoe-

HUe U3 Hee UL HCUOKUX OPOHCIHCE.
Hopsanok npoBesieHrs paboThl. 1T APOXOKEH M3 LEHTpalIbHOU YyacTu Opycka BHe-
cti B kosi0y ¢ 100 mu1 cTepusibHOM BOAONPOBOJHOM BOJBI M TIIATEIBHO pa3Me-
mware. 13 ucxomnoro passenaenus (10%) cuenars psi MOCIEN0BATEIbHBIX Pa3Bee-
auii (103-10%)cormacHo cxeme NMPUTOTOBIEHUS PA3BEACHMA. | MII KUIKUX JIPOK-
el BHeCTH B MepHYIO koyi0y Ha 100 mi. CTepuiibHOM BOJIOIIPOBOAHOM BOJIOM J0-
BecTH 10 MeTKH. Iomyunrcs passegenue 10%. M3 MCXOQHOTO pasBeneHHs IEIaiOT
psI OCIeI0BATENLHBIX pa3BeaeHuii (10°-10°).

IIpoussecmu noocuem npoyenma nouxyrowuxcsa kiemok. Iopsanok onpene-
JeHus pabotel. Onpenenute oOMUNA BU TPOKKEBBIX KIETOK M HAJTUYHE TTOABUXK-
HBIX OaKkTepuil, KOTOpbIE OOBIYHO OTHOCSTCS K THHWJIOCTHBIM. | HUJIOCTHBIE OaKTe-
pUU aKTUBHO pazniararoT Oesku. OHU SIBISIOTCS aHTarOHUCTaMU MO OTHOIIEHUIO K
MOJIOYHOKHUCIIBIM OakTepUsIM U JIPOXiKaM caxapoMuueraM. HTEHCUBHOE pa3BU-
TH€ THUJIOCTHBIX OaKTEpUil pe3KO yXy/IlaeT KauecTBO oy dadbpukara.

Pesynbprarsl onbiTa 3anuimmuTe B TeTpaas. [Ipenapar 3apucyire.
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B sToM mpenapare moacuMTanTe KOJIWYECTBO IMOYKYIOIIUXCS KIETOK. [
ATOr0 MOACYUTANTE 00IIee KOTMIECTBO KJIETOK U KOJIUYECTBO KJIETOK C TTOYKAMH B
10 mossix 3peHHsT MHUKPOCKONA W OMPEAECIUTE MPOLEHT MOYKYIOIUXCS KIETOK.
JlaHHBIE OTIpe/IeNICHUS 3aHECUTE B TAOJUIly U CHAEJIANTE pacuer.

Tabnuia

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

OO01ee Konue-
CTBO JIPOXKXKe-
BBIX KJIETOK

KomuuectBo
MOYKYIOIIUXCA
KJIETOK

KONIMYECTBOMOYKYIOLUMXCAKNETOK s 00
06LLEeEKONNYECTBOAPOXOKEBBIXKIIETOK

%MOYKYOIMXCS KIIETOK

[lo BHemHeMy BHUIY KIETOK (IMPO3pPAaYHOCTh, TOMOT€HHOCTh WIIA 3€pHU-
CTOCTh IIPOTOIUIA3Mbl, HAIMUKE BaKyoOJIeH), UX pa3Mepbl, KOJIUYECTBY U XapaKTepy
MOYKOBAHUS CYJIAT O GU3HOJIOTUYECKOM COCTOSIHUM JIPOKKEH.

[To BenuuMHE MPOLEHTA MOYKYIOUIUXCS KJIETOK B MPECCOBAHHBIX (KUIKUX)
JPOXIKAX CYAAT O PU3NOIOTUYECKON aKTUBHOCTH KYJIBTYPBI.

Onpedenums npoyenm mepmevix Kiemok. 1lopsnok mpoBeneHus padoThl.
KadecTBO npoxoKell B 3HAYMTEINBHOM CTEIIEHHM 3aBUCUT OT COZAEpP’KaHHS B HHX
MEPTBBIX KJIETOK.

Merton onpeneneHns MEPTBBIX KJIETOK OCHOBAH HA Pa3IMuMU ITPOHUKHOBE-
HUS KpacuTess uepe3 000JI0UKH KUBBIX U MEPTBBIX KJIETOK.

JUis onpeneneHus TPOUEHTHOTO COAEPKaHUS MEPTBBIX KIETOK B MpPecco-
BaHHBIX (KUIKHUX) JPOXKIKAX HYKHO KAIUTIO THIATEIHHO NEPEMEIIaHHON CYCIIEH3UU
JOPOACOKEH HAHECTH Ha MPEIMETHOE CTEKJIO, JO00AaBUTh K HEM MaJICHbKYIO Karllto
pacTBOpa METWJIEHOBOM CMHU M HAKPBITh IIOKPOBHBIM CTEKIJIOM. Uepe3 1-2 MUHYTHI
MHUKpPOCKOIMPOBATh MpenapaT U MOACUYUTATh YHUCIIO OKPAIIEHHBIX W HEOKpAIlCH-
HBIX KJI€TOK B 10 monsix 3peHusi. OKpallleHHbIE KIETKHU SBIISIOTCS MEpPTBbIMU.Pe-
3yJIbTaThl ONBITA 3aIIMCaTh B TAONIUIly | clenaTh pacuet. [Ipenapar 3apucoBarts.

Tabnuna

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

OOmiee xo-
JIAYECTBO
JPOAOKEBBIX
KJIETOK

KomnnuectBO
MEPTBBIX
KJIETOK

KOJIN4eCTBOMEPTBbLIXKIIETOK * 100
06I.Ll,eeKOJ'IW-ieCTBO,D,pO)K)KeBbIXKJ'IeTOK

JlaliTe 3aKkitoueHue o padoTe.

% MCPTBBIX KJICTOK

IIpoussecmu noocuem OpodHciHcesvix Kemok 6 cuemuotl kamepe I opsesa.
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Cuer KJIETOK MPOU3BOJUTCS CIEAYIOIMM OOpa3oM: MOJCUYUTHIBAIOTCS BCE
KJIETKU, HaXOJAIIUeCs BHYTPU OOJBIIOTO KBajpaTa M Ha MOTPAHUYHBIX JTUHUSX,
ecii OoJIbIlle MOJOBUHBI KJIETKU HAXOJMUTCS B JJAHHOM KBajapate. B Tom ciyuae,
KOrJa KJIETKU MEePeCceKaroTCsl MOrpaHuYHON JTMHUEH MomoiaM, CUUTAIOT TOJBKO Ha
JIBYX CMEXHBIX CTOpPOHAX KBajpara, HapuMep, Ha HUKHEN U JIEBOH.

KonnuectBO MUKPOOPTaHM3MOB B OJHOM MUJUIHJIUTPE OMPEACISIETCS IO
dbopmyiie:

x = 249901000,
B+l

I @ — CyMMa KJIETOK, MTOACUUTAHHASA B «B» MaJIbIX KBaJpaTax CETKU;

B — KOJIMYECTBO MaJbIX KBAaJIpPaTOB, B KOTOPBIX MPOBOAUIICS MOJCYET;

C — MPEIBAPUTEIBHOE PAa3BEACHUE UCCIIETYEMOM KUIKOCTH;

1/4000 — 06beM Majioro KBajapara;

1000 — mepecuer Ha 1 e’

Krnerkn pekoMenayeTcss moacuuThiBaTh B 10 OONbIIUX KBajgpaTax C MSTH-
KpaTHOW MOBTOPHOCTHIO. CIMIIKOM T'YCThbl€ CYCIIEH3UU CUUTATh TPYIHO, TOITOMY
uX CliefyeT pa30aBisATh CTEPWIIBHON BOAOMW. JIydIe moap30BaThCsl TAKUMU Pa3Be-
JIEHUSIMU, TIPU KOTOPBIX KOJUYECTBO KIJIETOK B OJHOM OOJBIIIOM KBajJipaTe HE Mpe-
BbIIIAET 16.

OpraHoJienTHYEeCKas OLEHKA Ka4eCTBA M OIpelecHHe NOAbEMHON CHJIbI
AP OAKIKEN

KauectBo o1ieHMBaIOT Mo cpeAHeit mpode, KOTopasi COCTaBISETCS IMTyTEM B3si-
TUs BBIEMOK, oTOupaercs mo 40-50r. Opranonentuyeckue nokazarenu: L[Ber —
paBHOMEpPHBINA, 0€3 MATEH, CBETJIOBATHIN MM CEPOBATHIA C KPEMOBBIM OTTEHKOM,
KOHCHCTEHIMS IIJIOTHAs, JOJKHBI XOpPOIIO JIOMarhCsi, HO HE MasaThCs,
3amax JpOX-KeBOM, 0e3 MOCTOPOHHUX OTTEHKOB, BKYC — MPECHbIH, CBONCTBEH-
HBIA IpOsKIKaM, 6€3 TOCTOPOHHUX MTPUBKYCOB.

[Togpemuas cuna. B3BecuTh HEOOXOAMMOE KOJIMYECTBO JIPOKKEH (3aBUCUT
OT TOTO, MPECCOBAHHBIE WJIU CYXHUE JPOXOKH MpoBepstoTcs). [IpurotoButTh cyc-
MEH3UI0: CMEIIaTh APOXxKU U 5 mit 2,5% pactBopa conu. JJo6aBUThH 7 T MyKH U 3a-
Memath Tecto. [llapuk TecTa omycTUTh B CTakaH. 3aceub BpeMs, 3a KOTOPOE Iia-
UK BCILJIBIBET.

Paccuutath noaseMuyto cuiny apoxxkei mo ¢popmye: [1C = 3,5*t(mun) Co-
rnacHo 'OCT 171-81, IIC nomkHa ObITh MeHbI1Ie 70.

Pesynprar 3anucarh B TaOIUILY

Oo6pasen Bpewmsi(muH) I1C

I/I3yqune BJIAUAHUA COJIX HA MUKPOOPIraHU3MbI

[opsinok mpoBeneHust pabOThl. ST MPECCOBAHHBIX JPOXKIKEH PACTBOPUTH B
50 M3 BOAOMPOBOAHON BoABL Jljisi mMpoBeneHUS] OLEHKHM MHTEHCUBHOCTH POCTa
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IpOXOKeH B MHUTATENIbHOU cpefe ¢ padnuuHbiM coepxanuem NaCl u 6e3 Hero B
YeThIpe MPOHYMEpOBaHHbIE MPOoOUpKU Ha 10 M BHECTH TIO 2 MJI CYCIIEH3UU TPOXK-
eH, COJIb COrJIaCHO JaHHBIM TaOIULbI 1 U AOTUTH CYCIIOM 10 METKH.

Tabnuua
Ne Tpebyemass | KomuuectBo | 25-% Bonompo- KonnuectBo
Ipo- | KOHIIEHTpalus | IOBAPEHHOM | pacTBOp | BOJHAS BO- | BBIJIEIMBLIETOCA
OupKM | COJIH B cpe- conu coJy, aa, M rasa uepes

ne, % MU Iy | 29 | 34

1 0 - - 1,2

2 0,5 - 0,2 1,0

3 1,5 - 0,6 0,6

4" 5,0 0,5 - 1,2

) mpoOUpPKy 4 BCTPAXMBATH [0 MOJHOTO PACTBOPEHHS COJIH.

[ToaroToByieHHBIE KYJNbTYPBI APOAOKEH C pa3HOM KOHIIEHTpaIMed Coiu 3a-
JUTH B 3apaHee MPOHyMepoBaHHbIE OpoawibHbie TpyOku. [Ipubop moctaBuTh B
tepmocrar npu 30°C. Kaxkaplii yac 0TMeUaTh KOJIMYECTBO I'a3a, HAKOIMBILETOCS B
npuodope.

B xon1e paboTsl HauepTUTH TpaduK ra3000pa3oBaHMs, OTIOXKHUB IO OCU a0-
cuuce BpeMs (4), OpAUHAT — KOJIMYECTBO (CM?) BBIAEIUBIIErOCS YIIIEKKCIIOTO Ta3a
CO,. CaenaTh 3aKII0YE€HHUE O BIUSIHUU COJIM HA )KU3HEICSITEILHOCTD APOKKEH.

HN3yyenne BIANSIHUS caXapa HA MUKPOOPraHU3MbI

Onpedenumu usiHue caxapa Ha HCU3HEOesIMeaIbHOCIb MUKPOOP2AHUIMOS.

[opsinok npoBeneHus padoTel. B npoHyMepoBaHHbIE MEpHBIE MPOOUPKHU Ha-
ChINIATh caxap COTJIACHO JaHHBIM Tabnuibl . [locie 3Toro B Kax Iyt mpoOUpKy Ha
MOJIOBUHY MEPHOTO 00beMa HAJIMTh BOAOIPOBOJIHYIO BOJIY U pacTBOPUTH caxap. K
pacTBOpy caxapa B KaxAyl MPOOUPKY MPUIUTH MUIETKONW 1 MJI CepHO-KHCIOro
ammonus (0,1%), 2 M cycnieH3uu JIpoKKeH U TOJUTh 10 METKH Boaou. [Ipuro-
TOBJICHHBIE KYJbTYPBI JPOXIKEH C pa3lMYHBIM COJACPKAHHEM caxapa MEpeNIUTh B
OpoxuibHBIE TPYOKH U mmoctaButh B Tepmoctar rpu 30°C na 2-4 ygaca. ITo ucreue-
HUU 9TOTO BPEMEHH OTMETHTHh 00BEM Ta3a, HAaKOMUBIIETOCsS B TpyOkax. CuenaTh
3aKJIFOYEHHE 110 padoTe.

Tabnuia
No MepHbIX ipoOupok | Tpebyemasi KOHIIEHTpAIUs 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

I/I3yqune BJANSIHUS AHTHOMOTHKOB HA MHUKPOOPraHu3MbI
Onpedeﬂumb GJIUAHUE aHn/II/IMMKp06Hle eeuecme Ha IHCU3HEOeSTMENIbHOCb
MUKDOOP2AHU3MOE.
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[opsinok mpoBenenust paboTel. B deThipe MepHBbIE TPOOUPKH HAIUTH IO 2
MJI CYCIICH3MH JIPOXOKEH, 8 MII Cyclia U miepemeniath. B mepByro mpooupky moba-

BUTH IT XnmopamuHa, BO BTOpyro — 0,1 T XxjopaMuHa, B TPETbIO — KPUCTAIT MEAHO-
ro kynopoca (CuSQy), B 4ETBEPTYIO HUYETO HE 100aBIATh (KOHTPOJIbHAS). 3a1oi-
HHUTH OpPOJUIBHBIE TPYOKH U IOCTaBUTh B TepMocTat mpu 30°C ua 2-4 yaca. ITo uc-
TEYEHUU 3TOTO0 BPEMEHU OTMETUTh 00beM raza. Caenarh 3aKII0UYEeHNE O MPOIETIaH-
HOM pabore.

Omnpenenenne 001ero KOJIMYECTBA MUKPOOPraHU3MOB B MYKe. AHAJINW3 MU-
Kpoduiopbl 00pa3LoB ChIPbS MOCJIe BbICeBA HA TBep/ible NUTATEAbHbIE CPe/bl.

Onpedenumsb obujee KOAUYECMBO MUKPOOP2AHU3MO8 8 MyKe. 11opaIoK mpo-
BeJieHUs paboThl. J1jis onpesenenust o0ero KoJIn4ecTBa MUKPOOPTaHU3MOB B MY-
K€ U3 cpeaHed mpoObl MyKH B3sITh HaBecKy B 10 r u mepenectu B koily ¢ 90 mi
cTepuibHOM BoJbl. ComepKuMoe KOJIOBI OCTOPOXKHO (HE CMadMBas BaTHOH IPOO-
KW) B30QJITHIBATh B TeueHUE 5 MUHYT. [Ipu 3TOM mMoTydaeTcsi CMbIB MUKPOOPTaHU3-
MOB, SIBJISIOIIUICS TIEPBBIM (MCXOAHBIM) pa3BEICHUEM, KOTOPOE UCIIOJIb3YETCS NSt
1oceBa B MepBYIO Yalky lleTpu u a1 nosydeHus Nocieyonero BTOporo pa3pe-
JICHUS.

OnacHbIMH BpEIUTEISIMH XJIEOOMIEKapHOTO MPOU3BOJICTBA SBIISIOTCS: CIIO-
poobpa3ytouue 6akrepun (BaccillusSubtilis), koTopbie BBI3bIBaIOT KapTO(DenbHYIO
(Taryuyto) O6osie3nb xjeba. [Ipu Beineuke xyeda TemnepaTypa MsIKHINA JTOCTUTAET
95-97° 1 HOrMGAKOT TOJILKO BEreTaTUBHbIE KIIETKH 3TUX OaKTEPHUH, CIIOPBI OCTAIOT-
Csl ’KM3HECIIOCOOHBIMHU.

MukpoOHOTOTUYECKUM METOJOM MOKHO OIpPEAENUTh CHOPHI ATHUX OakTe-
puii: 10 T Myku u3 cpeaneit npoosl cMmemath ¢ 90 Ml cTepuIbHOM BOJIBI (pa3Bee-
uue 1:10) u HarpeBath B BojsiHOM Oane B Teuenue 10 muH. [Ipu remmneparype 90-
95°C. IpuroroButh pasBenenue 10%. 13 monydyeHHbIX pa3BeieHui M0 1 M BhICe-
STh TIyOMHHBIM criocoOoM B yamike [leTpu, wucCnonb3ys MSICONENTOHHBIN WM
IpoxokeBo arap ¢ 2% caxapa, pH 7-7,2. IloceBbl mOCTaBUTH B TEPMOCTAT HA 2-3
cyTOK mpu Temmeparype 35-37°C, 3areM HmoACUUTATE KOJOHHU CHOPOOOPA3YIOIINX
OaKTepuil ¢ y4eTOM pa3BeJICHHUS.

[Ipu conepxkanuu B 1t 10 200 ciop 6akTepuii MyKa CYUTaeTCsl HOPMaJIbHOM,
ot 200 o 1000 — comumuTenbHOM, cBhimIe 1000 — cMIbHO 0OCEMEHEHHOM M OTmac-
HOM JIJIs1 IPOU3BO/ICTBA.

IIposedume ananuz muxpoghiopvl 00pasyos MyKu nocie 6viceda ee Ha

meepovle numamenvHble cpeovl. 1lopanok npoBeaeHus padotel. M3 Beipocmx Ko-
JIOHUH TPUTOTOBUTH 2-4 mpernapara B )KMBOM BHUJE («pa3laBi€HHAs KaIlis») U3
Kaxaoi yamku. [IpocMoTpeTs npenapaTsl OJ MUKPOCKOIIOM, CIIENaTh 3apUCOBKU
B T€TPAJH U JaTh UX aHAJIU3.
[ToncuuTaTh BBIpOCIHIME KOJIOHUU M YMHOXKHUTH 3TO YUCIO Ha COOTBETCTBYIOIIEE
pa3Benenue. Hanmpumep, B uamike, riae ObUl MOCESH MaTepuand U3 Pa3BEICHUS
1:100, BeIpocnio 12 kononuii. CnenoBatenbHo, B 1 T Myku conepxutcs 12*100 =
1200 6akTepui.
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MuxKpoOHoJ0rnyecKknii aHAIN3 NUBA, NOJABEPruIerocsi MUKPOOHOJI0rHYEeCKOM
nop4ye; 0€3aJKOroJbHbIX HANUTKOB, ChIPbi, €0101a, 101Y(HA0OPUKATOB

IIpucomosumsv npenapamvl U3 nieHKU, Mymu u ocaoka 8 nuee u npogecmu
UX MUKPOCKONUPOBAHU.E

Mukpodaopa nuBa. ['0ToBoe MMBO MOXKET OBITH 3apaX€HO MOCTOPOHHUMHU
MUKpPOOpPraHU3MaMH MpHu po3iuBe. KOHTPoib TOTOBOM MPOAYKIIMH TPOBOIAT €3Ke-
JIHEBHO, NpoBepsst ero croikocTh mpu 20°C. B 1 mu nMBa He I0JKHO OBITH 0oJIee
100 moCTOpOHHUX MUKPOOPraHU3MOB. B ocazke nmrBa MOTYT HAXOAUTHCA KYJIbTYp-
HBIE JPOKKU U NOCTOPOHHHUE MUKPOOPTaHU3MBI, BBI3BIBAIOIINE €T0 MOPYUY: NEANO-
KOKKH, JIUKUE JIPOIKU, MOJIOUHOKHCIIbIE OaKTepUu W JAPYTHE€ MUKPOOPTAHU3MBI.
Jukue npoxoku 00pa3yroT cropbl B mnuBe udepe3 24-36 yacoB, MHUBOBapEHHbBIC
JIPOXOKU — Yyepe3 3-7 CYTOK.

[opsnox npoBenenust pabotel. [IpuroroButh mnpenapat B KUBOM BHJE
(«pa3zmaBineHHas Kaisd») U3 IUIEHKA, MyTH M ocajka. Ha npeameTHoe cTekio Ha-
HECTH KAIUIIO BOJABI U CTEPUIBHOM METJIEW BHECTH M PACTEPETh YAaCTUIY IUJICHKH.
[Ipenapar 3apucoBaTh U ONIUCATH.

Takxe TpUroTOBUTH MpenapaT U3 0cajiKa U MPOBECTH MUKPOCKOIUPOBAHUE
Kanenbku MyTu.B TeTpaau 3apucoBaTh Bce TpH mpenapara.

CaHUTApPHO-0AKTEPHUOJOTHYECKMA AHAJIN3 P00 BOAbI H_BO3/1yXa
Ilposecmu ananuz muxpoghnopvr 6030yxa. 1lopsioK NpoBeCHUS PAOOTHI.

JIBe crepunbHblie yamku [letpu moanucate, ykazas rpynmny, GaMuiIuio U JaTy Mo-
ceBa. B3aTh n1Be mMpoOMpPKU PACTOIIEHHOTO U CJIETKa OXJIAXIACHHOTO MSICOIIETI-
TOHHOTO arapa, OJJHOBPEMEHHO BBIHYTh U3 HUX MPOOKH, 00kKeUb Kpas IPOOUPOK B
IJIAMEHHU TOPENKU U BBUIUTH cojaepxkumoe (15-20 Mi) Ha OHO Yalllku, CIerka ee
NPUOTKPBIB. BBICTPO 3aKpbITh YallIKy, B3STh €€ B IIPABYIO PYKY, U, CJIETKa MMOKA4H-
Bas, pABHOMEPHO PacIpeaesuTh Cpey Mo JHY Yalky. YaliKy nocTaBUTh Ha CTOJI
U MOJ0XAATh J0 IMOJHOrO YIJIOTHEHUs cpenbl. [loacymmTs yaliky B TepMocTare
npu 45°C. BHyTpH TepMoOCTaTa YalKy ONPOKUHYTH (arapoBas IIACTUHKA JTOJDKHA
OBITH OOpallieHa BHU3) U BbIAEPKATh B TEPMOCTATE 5-8 MUHYT.

B nomemienun, rie mpou3BOAUTCA ONpeaeieHrue MUKPO(dIOpbl BO3ayXa,
OTKPBITh YalllKy Ha 5 MUHYT. OHOBPEMEHHO IPOBECTH ONpeneeHue MUKPOQIO-
pBI B HApYKHOM aTMoc(epHOM Bo3ayxe. Haliky mocTaBUTh B TEPMOCTAT MPU TEM-
nepatype 37°C nns passutus OakTepuanbHOU (Guopbl. Yepes 24 yaca IepecTaBUTh
YalIky B TepMocTar npu Temreparype 25°C u Beigepxkarh eme 24 daca i 1po-
pacTaHusi TUIECHEBBIX TpuOOB. [Ipu momomu Jynbl MOJCYUTATh KOJIMYECTBO BbI-
pOCIHIMX KOJIOHHI U cAenaTh pacyeT B TETPaau KOJIUYEeCTBA MUKPOOPTaHU3MOB, Ha-
xomammxcs B 1 M Bosmyxa o ¢popmysie, npemioxennoi B.JT.OMensHckum.

KonnuecTBo MUKpOOpPranu3MoB B 1 M> Bo3myxa

— % 100+5
X =a*1%:51 (0,

I7Ie a — YUCJIO0 KOJIOHUM, BeIpociiux B yatike [letpu (cpeanee u3 aByx);
S — mnomaae yamku [letpu, B3aTOM 17151 aHAIU3a, cMZ;

100 — nepecuer miomany yamkyu Ha 100 cm?;

T — Bpemsi, B TeUE€HHUE KOTOPOTO yalika Obljia OTKPhITa, MUH.;
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100 — mepecuer Ha 1 M°.

IIposecmu ananuz 600vl Ha obuee codeparcarue MUKPOOP2AHUIMO8 8 1 M.

Iopsinok nposenenus padbotel. bByTeuiky (kon0y Ha 0,25, 0,5 unu 1 1) Tma-
TEJbHO BBIMBITh, 3aKPBITh BAaTHO-MApJIEeBOM MPOOKOW, HAKPBHITH OYMaKHBIM KOJI-
IaYKOM, 3aBS3aTh Y FOPJIOBHMHBI M CTEPHIM30BaTh B aBToKaaBe npu 120°C B Teue-
Hue 30 mMuH. CTepuin3aluio MOXKHO MPOBECTU CyxuM mapoMm B meuu [lacrepa
(0ObIuHBIN cymmabHbIH mKad) mpu 150°C B Teuenue aByx uacos wiau mpu 170°C B
Te4eHue oJHOTO Yaca. s mpob XJopupoBaHHOM BOJIbI B OYTHUIKH TEpENl CTEPH-
au3anuen BHecTu 2 M 1,5%-Horo pactBopa THocyib(ara Hatpus. B mocyny, cre-
PUWIM30BAaHHYIO CYXHM TIapOM, BHOCST Tepea 0TOOpoM MpoObl 2 MI THOCYJb(darTa
HaTpusi. Kpan unu kpail CryckHO#M TpyOKH 00edb 3aK)KEHHBIM BATHBIM TaMIIO-
HOM, [IPONUTAHHBIM cIUPTOM. OTKPBITh KpaH U B TeueHue 10-15 MunyT Bogy cmy-
CTHUTB, TIOCIIE YETO TIPOU3BECTH OTOOP MPoOBI. By THIIKY pa3Bsa3aTh, BHIHYTH IPOOKY
BMECTE ¢ OyMa)XHbIM KOJITAYKOM M HaOpaTh MpoOy HEMOCPEACTBEHHO B MOATOTOB-
JIEHHYIO TIOCY]ly, CTapasch HE 3aMOYUThH BaTHYIO MPOOKY. 3aKpbITh OYTHUIKY MPOO-
KON HaJ OTHEM M 3aBsi3aTh. BoJa MOAIEKUT aHAIM3y HE MO3Xke 2-X 4acoB IOCIIE
otOopa. CtepusibHOM NuIeTko HabpaThk 1 M HcclieyeMoi BO/Ibl, BBUIMTH B Yalll-
Ky llerpu u 3anuTh 15 M1 MACONENTOHHOTO arapa, KOTOPBIN MpeIBapUTEIBLHO pac-
IaBuTh U oxnaauth 10 45°C. Bpamas yaiuky, THIATEIBHO MEPEMEIIATh BOAY C
MMATATEIIbHOU CPEIOM.

Omnpenenenue 3arpsi3HEHHOCTH PYK MEPCOHAIA HA 00IIYIO 00CeMEeHEHHOCTD

Onpedenumsb 0b6Wee KOIUYeCmM80 MUKPOOP2AHU3MOB 8 CMbLEE DYK.

[opsinok npoBenenust paboTel. CTEPUIHLHBIM TAMIIOHOM, CMOYEHHBIM B CTe-
puiIbHOU Bose ((PU3MOIOTHYECKOM PACTBOpE) MPOTEPETh JAJAOHU, THUIHBHYIO TO-
BEPXHOCTh PYK, MO HOTTSAMHU U MEXKy MaJIbIIaMHu 00erX pyK. TaMIoH morpyxaroT
B Ty e MpPOOUPKY, B KOTOPOI MPOU3BOAMUIIOCH CMAaUMBAHKE, XOPOIIO B30aNTHIBA-
10T, OTOMpParOT 1 MJI pacTBOpa CTEPUIIbHON MUINETKON U rOTOBAT pa3BeneHue (1:10,
1:100). ns onpeneneHust oOLIEro KOJIUYECTBA MUKPOOPTraHU3MOB B 1 MJI cMbIBa
IPOBECTU IIOCEB PA3BEACHUN HA MSCOIENTOHHBIM arap. Yamku noamucarsb ¢ yka-
3aHUEM JaThl, TPYyNIbl, pamuaun oOydaromerocs. Yamky ¢ moceBoM OMECTUThH B
tepmocrat rpu 37°C na 48 yacos. OCTaTOK CMBIBA BMECTE C TAMIIOHOM BEICESTH B
npoOUPKHU € MOIUIaBKaMH, T00aBUTH B HUX MO 5 mil cpeabl Kecciiepa u BbIpaiiu-
BaTh B TeueHue 24 yacos npu Temmeparype 43°C.

3aTeM MOJACYUTATh KOJIMYECTBO BBIPOCIINX KOJIOHHUM U ONPEAEIUTh HAIMUUE
KHUIIIEYHOU MAIOYKU. UUCTOTY pyK OLIEHUBAIOT MO KOJIUYECTBY MUKPOOPIaHU3MOB B
1 MJ1 cMBIBA TP OTCYTCTBUU KUIIIEYHOM Mamouku(tadmura 8).

Tabmnuia 8

KomnuectBo mukpooprannsMoB B 1 mut | OLieHKa YUCTOTHI
CMBIBA C PYK

1000 OTJIMYHO

1000-5000 XOPOIIIO

5000-10000 YJOBJICTBOPUTEIIHHO
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| cBeiie 10000 | TJIOXO

B TETpaab 3aHCCTH PE3YJIbTAaTbl OIIPCACIICHUA U CACIATh COOTBCTCTBYIOIIHC
BBIBOJHI.

NEPEYEHb IPAKTUYECKUX 3AHATHUN

O3HakoMJyIeHHE ¢ 000PYI0BAHMEM WM NPHUHANIEKHOCTAMU MHMKPOOHOJ0rHYe-
CKOM J1200paToOpuu.

[TpoOupku 1 KOJOBI MPU MUKPOOHOJIOTHUECKUX PabOTaxX HCIOIB3YIOT IS
XPaHECHHs KUJKUX U TJIOTHBIX MUTATEIBHBIX CPEJ W ISl BBIPAIMBAHUS KYJIbTYD
MUKPOOPTraHu3MOoB. JJisi mpeoXpaHeHHs MUTATENIbHBIX CPEJl OT MOMaJaHus TOCTO-
POHHUX MHUKPOOPTaHM3MOB U3 BO3JyXa MPOOUPKH M KOJOBI 3aKPHIBAIOT BATHBIMU
npoOkamu. [IpuroroBienne BaTHBIX MPOOOK MOKA3aHO HA PUCYHKE 1.

LS

Pucynox!1 - [IpuroroBnenue BaTHBIX MPOOOK
bponunbnbie TpyOKu (puc.2) HUCTIONB3YIOT JUISL OMpPEAeNieHUs aKTHBHOCTH
MUKPOOPTaHU3MOB 110 UX Ta3000pa3oBanuto. TpyOKy 3amoOTHSIOT )KUAKOU KYIbTY-
poii Tak, 9TOOBI B 3aMlassHHOM KOHIIE HE OCTaBaJOCh My3bIPEKOB Bo3ayxa. [Ipu 6po-
YKEHUH BBIJICTISIONINICS Ta3 BBITECHSET KUJIKOCTh M3 3amasiHHOro KoHia. O0beM
BBIJICJIMBILIETOCS ra3a ONPEeAEIIAIOT 0 UMEIOIIEHCS Ha 3aasHHOM KOHLE IIKaJe.

Pucynox?2 - bpoaunbhbsie TpyOKH

Yamku Iletpu (puc.3) npuMeHSIOT JJIsl BhIpAIIUBAHUS KYJIbTYpbl Ha ILJIOT-
HBIX TTUTATENbHBIX CPEAaXx.

N,

Pucynox3 - Yamku [letpu

Jlns mepeceBa MUKPOOPTaHU3MOB M3 OJHOW CpeAbl B JPYTYIO MOJIb3YHOTCS
MUKPOOHOJIOTUYECKOH TIeTieH (puc. 4a), CeMaHHON U3 BOJIb(PPaMOBO MTPOBOJIOKU
Y YKPEIJICHHOW B CTEKJITHHOM WJIM METALTUYECKOM JiepikaTelie; urioi (puc.40) u
mranenaeM (puc.4B), UCHOIB3YyEMBIM JIJIsl pa3Ma3bIBaHUA KUAKON KYJIbTYpHI HA TO-
BEPXHOCTH IUIOTHOM muTaTenbHOM cpenbl. [Tunetku I[lactepa (puc.4r) ucnomnbiy-
I0TCS JIJISI IEPECeBa KUJIKUX KYJIbTYP MUKPOOPTaHU3MOB.
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Pucynox4 -MuxpoOuoiorniaeckuii HHCTPYMEHT

O0s3aTeNnbHBIM YCIOBHEM IIPH BCEX MUKPOOMOJIOTHYECKUX padoTax sIBIISIET-
Csl CTEPWJIBHOCTh MUTATEIbHBIX CPEJ, MOCY/Ibl, HHBEHTAps, T.€. OTCYTCTBUE B HHUX
KaKUX-TM00 MUKPOOPraHu3MoB. VTribl ¥ meTin cTepuin3yoT NPOKaIMBaHUEM Ha
IUIAMEHH, a UX PYUYKU OOKUTAIOT.

[lycThie mpoOUpPKH, KOJOBI M OpOAMIIbHBIE TPYOKH, 3aKpBITblE BaTHBIMU
npoOkamu; yamku [leTpu, mmarenu v NUIETKU, 3aBEpPHYThIE B MHIWBUIyaIbHbIC
OyMa)KHbI€ MAKETUKU, CTEPUIM3YIOT CYXHM >KapoMm (TOpsSYyuM BO3IyXOM) B CY-
miibHOM 1ikady miam B neun [lactepa, mpeacraBisionieil co0oil MeTalu4ecKui
mkagp C TEeIou3ouAuued U 3nekTpoHarpeBoM. CTepuian3anus HpOAOKAETCS
onuH 4yac npu temneparype 170°C wnm nBa yaca npu temneparype 150°C.

Crepunuzanus mapom MoJ JaBJICHUEM SIBIsieTcs oueHb 3((HEKTUBHON U MPU
OJTHOKPAaTHON 00paboTKe MPUBOAUT K YHUUYTOKEHHUIO BET€TATHUBHBIX M CIIOPOBBIX
dbopM. DTOT CrTOCOO OCYIIECTBISAETCS IPH ITOMOIIN aBTOKJIABa.

Crepunuszanys TEKy4UM NapoM IMPUMEHSIOT B TOM CITy4dae, €Clid CTEPUIIU3Y-
eMbIil 00BEKT (MOJIOKO, CPEJbl, COIEpKAIIME caxap U Jp.) IPU TEMIEPaType CBbI-
e 100°C moxer ymensnThed. B anmapare Koxa crepunuzanuio npoBOIsT TEKY-
yuM napomB TeueHue 30-60 MunyT. OOBIYHO CTEPUIN3YIOT TpHU pa3a 1o 30 MUHYT
C TIEpepbhIBaMU B OJIHU CYTKH MEXK]Iy CTEPUIU3ALIUSIMH.

[TacTrepuzainueil Ha3bIBa€TCSl YHUUTOXKEHHE 0ECCIIOPOBBIX (JOpM IpHU Harpe-
BaHUU 00bekTa B TeueHue 15 munyT npu 60-70°C. Ity 00pabOTKy MPOBOIAT s
YBEJIMYECHHSI CTOMKOCTU OTHAENBHBIX MPOIYKTOB: BHHA, MUBa, Mojoka u np. [lpu
nacTepu3aliy NOTHOAI0T MHOTHE TaTOTEHHbIE MUKPOOPTaHU3MBI.

JUIst BBIpAIMBAHUS KYJbTYp MUKPOOPIaHU3MOB MPUMEHSIOT TEPMOCTAT, KO-
TOPBIN TIPEICTABIAET OO0 mKad, CHAOKEHHBIHN AJIEKTPOOOOTrpeBaTesieM U TEPMO-
PETrYIUPYIOIIHUM YCTPOKHCTBOM.

TepMoperynupyroliee yCTpOMCTBO MO3BOJISET NOAACPKUBATh TEMIIEPATYPY
BHYTpPH T€PMOCTaTa Ha HY’KHOM YPOBHE B TEUEHHE JIJIUTEIIBHOIO CPOKA.

TexHUKA NPUTOTOBJICHUSA NPENAPATOB MUKPOOPIraHM3MOB

[opsnok nipoBeneHust paboThl. ['0TOBUTH MpenapaT HY>KHO Ha COBEPILICHHO
YUCTBIX 00€3KUPEHHBIX MPEJAMETHBIX CTekax. [IpenMeTHble cTeksia OepyT NMUHIle-
TOM WJIM TaJbIIaMH 32 pedpa U MPOHOCAT uepe3 IuiaMsi TOPEIIKH, cierka o0oxKuras,
MOCJIe Yero KiIaayT 000X>KEHHOH MOBEPXHOCThIO KBEPXY HA MOCTUK. bakTepuoo-
TMYECKOM METJIEN, NPOCTEPUIN30BAHHON B IIJIJAMEHU F'OPEJIKU U OXJIAK/ICHHOM, Ha-
HECTH KAIUIK0 MCCIIEAYEMOW B3BECHM MMUKPOOPTaHHW3MOB Ha IPEIAMETHOE CTEKJIO U
KpaeM MOKPOBHOIO CTEKJa NPUKOCHYThCs 1o yriioM 30° K Karie uceiemryemMoro
Marepuania.

BricTphIM nBHXEHHEM OT ce0si paBHOMEPHO TOHKHUM CIIOEM PaclpeesiuTh
UCCIEyeMYI0 TTpoOy MO BCel MOBEPXHOCTHU CTEKJIA. [I[pUroTOBIEHHBII Ma30K BbI-
CYLIUTh MPU KOMHATHOM Temmeparype. 3aTeM BBICYIIEHHbI Ma30K (PUKCUpyeTCs
JUISl TOTO, YTOOBI: YMEPTBUTH KJIETKA MUKPOOPTaHU3MOB, INIOTHO MPUKPENUTh UX K
CTEKIIy, B pe€3yJIbTaTe YEro OHU HE CMBIBAKOTCA MPHU IMOCIEAYIOIINUX ONEPaLUsX;
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YIIyUIIUTh OKPAaIIMBAaHUE, T.K. MEPTBBIE KJIETKH CTAHOBSTCS 00JI€€ NPOHNULIAEMbIMU
JUISL KPACUTEIIEH.

[Ipenapat ma3koM BBepx 3-5 pa3 MPOHECTH uepe3 Haubojee ropsiayro 4acThb
iaMeHu ropeniku. IIpenMeTrHoe CTEKIo ¢ Ma3KoM HarpeBaroT He Oonee 2-3 ce-
KyHJ], IOKa HE BO3HUKHET OIIYUIEHUE JIETKOTO >JKEHUS, €CIH MPUIOKUTh €ro K
KUCTU pYKU. boniee murenpHas Tepmudeckas (puUKcanusi MOKET U3MEHUTh CTPYK-
Typy MUKpPOOHBIX KJIETOK U uX (¢opmy. Ha ¢ukcupoBaHHbIil npenapar, moMemieH-
HBI HA MOCTUK, YCTAHOBJICHHBIN HaJl BAHHOYKOM, HaHeCTH 3-5 Karmelb (B 3aBUCH-
MOCTH OT BEJIMYMHBI Ma3Ka) pacTBopa kpacutens. Uepes 3-5 MuHyT npemnapar mpo-
MBIBAETCSl BOJIOM M3 TIPOMBIBAJIKU JI0 T€X IOP, IMOKA CTEKAIoas BOJa CTaHET MO-
YTH HEOKpalleHHOH. IIpu 3TOM cTekio ciielyeT nepx’aTh HAKJIIOHHO. 3aTEM OKpa-
LIEHHBIA MIpenapar BhICYLIMBAIOT HAa BO3AyXe. B NpaBUIBHO NPHUIrOTOBICHHOM
npernapare MUKpPOOHBIE KIETKH JIOJDKHBI OBITh PAcHOJIOKEHbl B OJUH CJIOM.
PaccmoTpeHHble ipenapatsl o4 MUKPOCKOIIOM HJIM MUKPOBU30POM HAJ0 3apUCO-
BaTh.

MeToabl OKPACKH MUKPOOPraHU3MOB

Metonsl OKpacku

IIpocTbie METOABI OKPACKHU

CI10%HBIE METOBI OKPACKU

Merton okpacku 1o ['pamy;

Meton okpacka no [{umro-Hunbeceny;

Meton okpacku 1o Mopo3oBy;

Meton okpacku no PomanoBckomy-I nm3e;

[opsanox npuroroBiaeHus padoyero pacrsopa. [Ipexne yem npuroroBuTh padboune
pPacTBOPBI KPACOK, HY>KHO 3a071arOBPEMEHHO U3 CYXHMX KPacOK MPUTOTOBUTH HACHI-
IICHHBIA CIUPTOBOM pacTBOp. s 3TOro Kpacky 3anuBaroT 96%-HbIM CIIMPTOM B
cootHomernu 1:10. Pekomenmyercst 6pats Ha 100 M crimpra 7,0 T METHICHOBOU
cuHH, 4,8 T reHuuaH-BuoneTa, 8,1 r ocHOBHOro (pykcuHa. M3 HacChIIEHHBIX CIHP-
TOBBIX PAacTBOPOB T'OTOBSIT BOJHBbIE pabouue pacTBOpbl: K 30 MJ HACBIILIEHHOTO
CIIUPTOBOI'O PacTBOpPa METHIICHOBOM MUHM 100aBisA0T 100 MIT TUCTUIITUPOBAHHOM
Boabl U 10 mu 1%-Horo pactBopa enkoro kanusi (WM eakoro Hatpa). PactBop
KpPacKy MOXET JOJIFO COXPAHATHCS M MO MCTEYEHUU HEKOTOPOTO BPEMEHHU KPACHUT
Jydllle, YEM CBEXKEIPUTOTOBIICHHBIN.

IIpuroroBJieHNe MUTATENbHBIX CPe/l.

CocTtaB ¥ Ha3HAYEHWE NUTATENbHbBIX cpell. [1o cocTaBy muTarenbHble Cpeabl
NOAPA3IAEISAIOTCS Ha €CTECTBEHHBIE (HaTypalbHbIE) U UCKYCCTBEHHBIE (CUHTETHYE-
ckue). HaTypanibHbie cpelibl COCTOSIT U3 MPOAYKTOB KHUBOTHOIO M PACTUTEIBLHOIO
MIPOUCXOKIAECHHUS, IMEIOT CIIOKHBIM U HETIOCTOSIHHBIA COCTaB. X MCHONB3YIOT I
BBIPAIIMBAHUS MHKPOOPTAHU3MOB, HAKOIUICHUS OMOMACCHI, XPAaHEHHS YHCTHIX
KYJbTYp, HO OHM MAJIONPUTOJHBI JJIsi U3y4eHUS] (PU3HOIOTHH OOMEHA BEIIECTB.
Hawnbonee yacto HCMONAB3YIOT CIAEAYIONIME HATYpaIbHbIE CPE/Ibl: MSICO-TIENTOHHBIN
OyJbOH (arap), MUBHOE CYCJIO U CyCJIO-arap, PO KeBYIO BOJLY U JP.
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CuHTETHYECKHUE CPEJIbI COJIEPkKAT B CBOEM COCTaBE OMPEICIICHHbIE XUMUYE-
CKHE OpPraHWYECKUE U HEOPTraHMYECKHUE COCTUHEHHS B TOUHO YKA3aHHBIX KOHIICH-
Tpauuax (aMHUHOKHUCIIOTBI, caxap, BUTaMHUHBI, MUHEpaiabHble coin). [lo Habopy
KOMIIOHEHTOB CUHTETUYECKHUE CPEJIbl MOTYT OBbITh CIOKHBIMHU (Cpebl sl BbIpa-
IIUBAHUS MOJIOYHOKHUCIIBIX OaKTepUii) U MPOCTHIMU (CPelbl Il KyJIbTUBUPOBAHUS
aBTOTPOGHBIX MHUKPOOPTraHU3MOB). WX HCHONB3YIOT Il MCCIeAOBaHUS OOMEHa
BeliecTB. [1o Ha3HAUCGHMIO pa3IMYAOT YHUBEPCAIbHBIC, AJIEKTUBHBIE U aUddepeH-
UaTbHO-TUArHOCTUYECKHE cpebl. [0 KOHCHCTeHIIMN MUTATENbHbIE Cpe/ibl ObIBa-
10T KUJKUMHU, TUIOTHBIMU U CHITYYUMHU.

IIpucomoenenue 3amopa.B xacTpron HacelaTh OAHY YacTh COJOJA, Ha-
JIATh YETHIPE YaCTHU TEIUIOW BOJBI U MEpPEMeENIarh. lemiiepaTrypa roTOBOM CMECH
nomkHa 6eh 50°C. KacTprosro co ¢MeChIo MOCTaBUTh Ha BOAHYI0 O0anio (50°C) u
Jep>KaTh Ipu 3Toi Temneparype 30 MUHYT.

3arem moorpeTh 0aHIo Tak, YTOOBI TEMIIEpPATypa CMECH B KaCTPIOJIE TTOTHSI-
nack 10 63-65°C u mepxarh IpU 3TOM TeMIEpAType 10 HCYE3HOBEHMS PEAKLUK Ha
KpaxMmal (foanas mpo6a). [ToaydeHHslit 3aTOp pa3iuTh B MPOOUPKHU U KOJIOBI.

IIpucomosnenue cycra. JIns moiaydeHus cycia 3aTop MPOLEIUTb Yepe3
IJIOTHYIO TKaHb. [lomyueHHbId (QUIbTpaT HArpeTh 10 KUIEHUS U KUIATUTH S-
10mMunyT. BpmmaBmuii ocanok otdunsTpoBath. Cyclio pa3BecTd BOJONPOBOJAHOM
BOJIOM 10 IIOTHOCTH 8-10% 110 caxapumeTrpy, pa3JiuTh B COCYAbl U TPOCTEPUIIUA30-
BaTh B anmnapare Koxa unu B aBTokiase (ripu 0,5 atM. B TeueHue 30 MUHYT).

LIpucomosnenue cvcio-aeapa. K cycimy nodasuts 2% arapa, HarpeTb J0 €ro
pacruiaBjIeHUs], Pa3JIUTh B MPOOUPKH U KOJIOBI U MTPOCTEPUITN30BATS.

BeipamyBanye MUKPOOPIraHU3MOB HA MJIOTHBIX U KHUAKHX NUTATEJbHBIX Cpe-
aax

B npou3BoACTBEHHOM MUKPOOHOIOTHUECKOH J1abOpaTOpUH MPOBOJSAT MOCEB
U IIEPECEeB MUKPOOPTaHU3MOB JUIS MPUTOTOBJIEHUS MPOU3BOJICTBEHHBIX KYJBTYD,
MOAJEPKAHNS B AKTUBHOM COCTOSIHUH YUCTBIX KYJIbTYp, BBIACIEHUS MUKpPOOpra-
HU3MOB M3 MPOMU3BOJCTBEHHBIX M MPHUPOAHBIX cyOcTparoB u T.nm. IloceBoM wiun
VMHOKYJISIIMEN HA3bIBAETCS BHECEHHME YaCTH HCCIEIYEMOIO MaTepuana B CTEPHIIb-
HYI0 MUTATEIBHYIO Cpely, MEPECEeBOM — IEPEHOC YAaCTH BBIPAIICHHOW Ha IMHTA-
TEJIBHON Cpelie KYyJbTYpbl MHUKPOOpPraHM3Ma Ha JPYTYH0, CBEXKYI CTEPUIBHYIO
cpeny.

ITopsanok nmoceBa v nepeceBa MUKPOOPTraHU3MOB B KUJKYIO CPELY:

1. B neByto pyky OepyT JiIBe MpOOUPKH — OJITHY CO CTEPUIILHOU Cpeloit, Apy-
T'YIO — C KyJIbTYPOU U JIep>KaT B HAKJIOHHOM TOJI0’KeHUU. B mpaBoii pyke 60nbmmm
¥ yKa3aTeJIbHBIM MaJblleM JepiKaT OaKTEpPHATbHYIO TIETII0 U CTEPUIN3YIOT B TIIa-
MEHHU T'OPEJIKH.

2. BoiHUMAIOT BaTHBIE TPOOKHU U3 00enX MPOOUPOK, MPHKUMAIOT UX K JIaJ0-
HU MU3HMHIIEM W OC3bIMSHHBIM TMaJIbI[aMU MIPABON PYKH U OOKUTAIOT Kpas MpoOu-
pok. CnensT 3a TeM, 4ToObI MPOOUPKU HE KACAIUCh TOCTOPOHHUX MPEIMETOB.

3. Ilermro BBOAAT B IpOOUPKY € mepeceBaeMoil KylbTypoil. OCTOpOXHO, HE
KacasiCh CTEHOK, OTOMPAIOT KAIUTIO RKUAKON KyJIbTypbl. ECiiM pOU3BOAAT nepeceB
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C KOCOTO CJIOA arapa, TO JJI OXJIAXKICHUS METJIM BHAYAJIE CIEAYET MMPUKOCHYTHCS K
MOBEPXHOCTH arapa, rjie He ObUIO KyJIbTYpBI, IOCIIE Yero 6epyT HauboIbIlee KOJIH-
YECTBO MACCHI CO CKOLIEHHOW INTIOTHOM CPEMBI.

4. BBoaaAT meTa0 ¢ MaTrepualioM B MPOOUPKY CO CTEPHIIBHOM >KUAKOU
CpeloH, crapasich He 3a/ieBaTh CTEHOK NpoOupku. [Ipu moceBe Ha CKOILIEHHBIE MH-
TaTeJIbHBIE CPEIbl METIIO C KIETKAaMU MUKPOOPTaHU3MOB OIYCKAaIOT MOYTH 0 JHA,
/i€ CKaruIMBaeTCsl HeOOJbIIOE KOJIMYECTBO KOHJEHCAIMOHHOM BoJbl. Crerka kaca-
ACh TETIEH MOBEPXHOCTH IJIOTHOM CPEABL, HO, HE Pa3pbIXJIs €€, IPOBOAAT OT JTHA
BBEPX LITPUX.

5. Ilernto BbIHUMAIOT, OOXKUTAIOT Kpas MPOOUMPKU W BHYTPEHHHE KOHIIBI
POOUPOK, MOCIE Yero NPOOUPKH 3aKPHIBAIOT.

6. IleTyito BHOBb MPOKAIMBAIOT B IIJIAMEHH TOPEJIKH.

7. Ha mpoOupke aenarT HaIMKCh: Ha3BaHUE KyJIbTYPHI U JaTy MOCEBa. 3a-
CEsSHHbIE MPOOUPKHU MOMEIIAIOT B TEPMOCTAT JJIsl BBIPAIIUBAHUSA MPU MTOCTOSHHON
temmneparype. [loceBbl U nepeceBbl MUKPOOPTaHU3MOB JIyUllle MPOBOAUTE B OOKCE.

I1oCeBbI HA IUIOTHBIE CPEBL:

_Ilocessl nieTiicii Ha CKOLIEHHOMArape MpOBOIST:
3Ur3arooOpa3HbIM IITPUXOM, CBOOOJIHO CKOJIb3s METIIEH MO0 MOBEPXHOCTU
IJIOTHOM CPEIbl OT OJHOTO Kpast IPOOUPKH K IPYromy;
IIPSIMOM 4EPTOM, IPOBOASA IETIIEN NPSAMYIO JUHUIO CHU3Y BBEpX IOCEpe-
JIMHE TIOBEPXHOCTH TUTATEIBHON CPEJIBI;
CIUIOIIHBIM IIOCEBOM, pacTupas Marepual OCTOPOKHBIMU KPYTOBBIMH
JIBWKEHUSIMU T10 BCEl TOBEPXHOCTH CPEJIBI.

[ToceB B wamiku [leTpu mpoBOAAT claeAyrOmMM OOpa3oM: IUIOTHYIO TMHUTAa-
TEIBHYIO Cpey B MPOOMpPKax M KOJ0AaX pacIUIaBIISIOT HA KUMSIIEH B BOASHON Oa-
He, oxnaxnaror 10 48-50°C u, cobmonas npaBuIa CTEPUILHOCTH, Pa3JIMBAOT POB-
HBIM CJIOEM TOJIIIHUHOMN 3-5 MM B CTEPHWIbHBIE YalIKU. [I0CEB IemarT CTEKISIHHBIM
mmnarteiaeM Jpuranbckoro, moceB B MPOOUPKY C TBEPAOW MUTATEIBHON cpenoi
IIPOU3BOJAT YKOJIOM .

OmnpeneneHne YUCTOTHI BbLICJACHHONW KYJIbTYPbI

OnummTe KOJIOHUKA MUKPOOPTraHMW3MOB MO M3YyYEHHBIM IMpHU3HakaMm (dopma,
npoduiib, UBET, Kpa, CTPYKTypa).

Ko0HMM MUKPOOPTraHU3MOB

Ne | dopma npoduIb IIBET Kpai CTPYKTYpa

1




Poab MHUKpPOOPraHn3sMoB B KPYIOBOpPOTe BeliecTB B nmpupoxe. Mukpoduiopa
TeJa YyeJaoBeKa.
Onucath pojb MUKPOOPTAaHU3MOB B KPYTOBOPOTE BEIIIECTB B IMPHUPOJIC
3anosauTh Ta0HIy «CocTaB HOPMAITbHON MUKPO(IIOPHI YeTTOBEKA)

HanmenoBanue opranoB | CocTaB MUKpOOpPraHU3- 3HaueHHue
MOB

PacciaenoBanue nunieBbIX 32001¢BAHNN U OTPABJICHHUI.
3amaua. B nmerckoM cagy Ha o0el B KauecTBE 3aKyCKH ObUla JaHa Oakia)kaHHas

MKpa (KOHCEPBBI IPOMBIIIJIEHHOT'O TPOU3BOJICTBA OJHOTO U3 KOIXO3HBIX KOHCEPB-
HbIX 3aB0oA0B KpacHomapckoro kpast). Ciyctst 7 4 y JBOUX JIE€TEH MOSABUIUCH PBO-
Ta, 00N B )KUBOTE, CIA00CTh, 3aTPYJHEHHOE TJIOTAHHE, HEPABHOMEPHOE pacIlupe-
HUe 3paykoB. [1o3/1Hee MOSBWINCH TAKWE CUMIITOMBI, KaK OMYyIIEHUE BEKa, OXPHUII-
JOCTh rojioca, THycaBasi peub. Temmeparypa Teja OCTaBajlaCb HOPMAJIbHOM, MpHU
ATOM OTMevanach Taxukapaus. HecMoTpsi Ha mpoBoguMoe JedeHue, 0ba pedbeHka
CKOHYAJIUCh Yepe3 CYTKH.

[TocTaBpTe AMArHO3 MO JAHHOMY CIIy4alo MHUILEBOTO OTPABJICHUS, UCTIONb3YS J1aH-
Hbl€ aHAMHe3a U KJIMHUKH, 000CHYHTEe AuarHos. [lepeunciiure KOHKpETHBIE MEPHI
PO HUIAKTUKN OTPABICHUN JAHHOM 3THOJIOTHH.

Pa3paboTka MeponpusiTuii no npoGuIAKTHKE NUAIIEBbIX 0TPABJIEHHIA.

Paccmotpers MeponpusaTuss 1O NpopUIAKTUKE OTpaBICHUS HeOaKTepHUaIbHOTO
IPOUCXOXKICHUS U OPOPMUTH pe3yibTaT (IpoaHATU3UPYHTE MPEIJIOKEHHbIE MaTe-
pHalbl pacciae0BaHus, MPEAI0KUTE MEPOIIPHUITHS IO MPOPHIAKTUKE OTPABICHUS
HEOAKTEpUAIbHOTO MPOUCXOKICHUS)

Ka4yecTBO nuThEBOM BOJAbl. MeT0Abl BHYTPEHHEr0 JIA00PATOPHOI0 KOHTPOJISA
KA4eCTBA NPOBeAeHUS MUKPOOMOJOIHYECKHX M NMAPA3UTOJ0THYeCKUX HccJie-
[1OBAHMI

O3nakomurcs ¢ 'OCTom KauectBo nuThEBOM BOJBI. 3amucaTh B TETPAIb CXEMY
IpOLEypbl MOATOTOBKM K pabOTe M KOHTPOJS CTEPUIHLHOCTH (PUIBTPOBAIBHBIX
YCTaHOBOK MPHU MPOBEACHUN MUKPOOUOTOTHYECKUX UCCIIEIOBAHUN BOJIBI.
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CanurapHas IpoBepKa NMIEBbIX NPOAYKTOB. MeToabl 0T00pa 1pod
3ananue 1. U3yunTh OCHOBHBIE MOJIOKEHUSI MUKPOOHUOIOTMYECKOTO KOHTPOJIS MH-

IIEBOT0 MPOU3BOICTBRA.

3ananue 2. Pa3oOparh JaHHbIE CAaHUTAPHO-OAKTEPUOJIOTMYECKOTO aHaliu3a roTo-
BBIX OJIFO/ ¥ KyJIMHAPHBIX W3JCJIMH MO 3aJaHUI0 MpEernoiaBaTes

1 psin. CkoponopTsiiyecs: pplOHbIE OJt0Aa U U3AEIIHS.

2 psaa. Hanutkw.

3 psaa. Konaurepckue uzaenusi.

3ampanue 3. CaenaTh BBIBOJ O MPOIEIaHHOM padoTe.

OBJajeHue Ka4YeCTBEHHbIMU M KOJUYECTBEHHbIMHU METONAMH MHK[!OﬁI/IO.HO-

THY€eCKOr0 aHAJIN3A MUIIEBbIX MPOIYKTOB
3amanue 1. OnpeneneHue KOITUIeCTBA ME30(PIIBHBIX adPOOHBIX U (haKyJIbTaTUBHO

aHa’poOHbIX MUKpoopranu3mMoB (KMADAHM)
3ananue 2. Onpenenenue Oaktepuit rpynmbl kuieyHbix nanouek (BI'KII) B nuie-
BBIX MPOTYKTaX

OnpenesieHne MUKPOOMOJOTMYECKHUX INOKa3aTeseil 0e30MacHOCTH NHUIIEBbIX

NPOIYKTOB
3ananue 1. MukpoOuonornueckue KpuTepun 0€30MacHOCTH MUIIEBBIX TPOYKTOB

3ananue 2. ['ocynapCTBEHHBIN KOHTPOJIb 3a COOJIOJIEHUEM CAaHUTAPHBIX HOPM U
paBuUII
3aganue 3. 'urneHnyeckas SKCIepTU3a MUIIEBbIX MPOIYKTOB

[Ipunoxenue 1
Kogudpuxkarop (mpuMepHbIii epevyeHb) OLEHOYHbIX CPEICTB JJIf OlleHKH 3HAHUI, yMe-
HUI ¥ YPOBHA cHhOPMHUPOBAHHOCTH KOMIIETEHIIMH

Ne n/n Tun oyenournoeo | Kpamkas xapakmepucmura oyenounoeo cped- | IIpedcmasnenue oyenoy-
Koo oye- cpedcmea cmea HO20 cpedcmaa 8 ghonoe
HOUYH020
cpedcmesa
1. Henosas w/unu | CoBMecTHast  JeAaTenbHOCTh, Tpynmsl | Tema  (mpobiema),

poJICBas Urpa 06yqa10mnxc;1 U npenoaaBareiid IMOJ | KOHICTIIUA, POJIM U
YIpPaBICHUEM TIPEIOIAaBATENS C IEIBIO | 0XKHIaeMBbIH pe-

pelieHus yuyeOHbIX U TPOEeCCHOHAb- | 3yIbTaT
HO-OPUCHTUPOBAHHEBIX 3a1a4 IIYTEM HUI-
pOBOr0O  MOJEIHUPOBAHUS  peaJbHOI
npoOnemHoi  cutyanuu. [lo3BossieT
OLICHUBAaTh yMEHUE AaHaJIU3UPOBATh HU
pemaTth TUIHYHBIE MpodeccroHalbHbIe
3aauu

2. Keilic-3amaua VYueOHbI MaTepHall MOJASTCsA CTYIEH- | 3aJaHus I pele-
TaM B BHJE TpobsieM (KeHCOoB), B KOTO- | HUA KEHC - 3a1a4u

pBIX  OOydYaroIIMMCS  Tpejiaractcs
OCMBICJIUTh PeaTbHYI0 MpodeccruoHalb-
HYIO CHTYAIMIO JUIS PEUICHHS TaHHOU
npo0JieMbl. 3HAHHUS MPUOOPETAIOTCS B
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pe3ysibTaTe€ aKTUBHOM M TBOPYECKOU
paboThl:  CaMOCTOSITENILHOTO  OCYIIIe-
CTBJICHHS IICJICTIONIaraHus, cOopa He00-
XOaUMOM HH(OpMAINK, €€ aHalu3a C
pa3HBIX TOYEK 3pEHUS, BBIABUKCHUS
TUMOTE3bl,  BBIBOJOB,  3aKJIIOYCHHS,
CaMOKOHTpPOJISl Mpoliecca MOJNyYeHUs
3HAHUI U €T0 Pe3yIbTaToB.

Konnoksuym CpencTBO KOHTpOJISL ycBOeHHs yueOHO- | Borpocs! mo Temam
ro mMaTepuana TeMbl, pa3fena Wid pas- | / pa3aenaM AUCLU-
JIeNIOB  TUCLMITJIMHBI, OPraHU30BaHHOE | IUIMHBI WK Tpodec-
Kak y4eOHOe 3aHiTHE B BUIE COOECe0- | CHOHAIILHOTO MOIY-
BaHUs MpenojaBarenis ¢ 00ydalouMMu- | Jis
csl.

Konrponsnas | CpencrBo mnpoBepku yMeHHi mnpume- | Kommiekr

pabota HSATH TTOJTy9EeHHBIC 3HAHUS JUTSI PEIICHUS | KOHTPOJIBHBIX 3aja-

3aa4 ONPEACICHHOTO THIIA IO TEMe
WM pa3aeiy

HUM 110 BapHaHTaM

Kpyraslii crou,
JTCKYCCHSI,
qucnyT, neba-
THI

OLeHOYHBIE CpPEACTBa, MO3BOJSIOIINE
BKJIFOYUTh OOYyYalOMIMXCS B MPOIECC
o0cyXIeHus CIIOPHOTO BOIIpOCA,
po0JieMbl U OLIEHUTh UX YMEHHE apry-
MEHTHPOBATh COOCTBEHHYIO TOUKY 3pe-
HUA

[lepeuenr nmuckyc-
CHUOHHBIX TEM MHJIA
MPOBEJICHUSI  KPYT-
JIOTO CTOJIA, JUCKYC-
CUM, JUCHyTa, Je-
0aToB

[Toptdonmo

LleneBass moxbopka paboOT cCTyIeHTa,
pacKphIBAIOIAsl €0 WHAWBUIyaJbHBIC
o0Opa3oBaTesbHbIe JOCTHKEHHS B OJJHOM
WIN HECKOJIBKUX Y4EOHBIX AMCIHILIMH,
B IPO(ECCHOHAIBHOM MOJYJIC.

Crpykrypa noptdo-
M0

[Ipoekt

KoHeuHblii TpOAyKT, NOJy4aeMblid B
pe3yabpTaTe IJIAHUPOBAHUS U BBIMOJIHE-
HUS KOMIUIEKCA y4eOHBIX U UCCIIE0Ba-
TeIbCKUX 3agaHuii. I103BoIsET OILICHUTH
yMEHHUs OO0YyYaroluxcsi CaMOCTOSTEIb-
HO KOHCTPYHMpOBaTh CBOM 3HaHUS B
MPOIECCE PEIICHUsI MPAKTHYECKUX 3a-
mad W mpoOJieM, OPUEHTHPOBATHCS B
WH()OPMAITMOHHOM  TMPOCTPAHCTBE W
ypOBeHb C(HOPMUPOBAHHOCTH AHATUTH-
YEeCKUX, HCCIIECIOBATSIBCKUX HAaBBIKOB,
HABBIKOB MPAKTHYECKOTO M TBOPYECKO-
0 MBIIICHUS. MOXET BBIIOIHITHECA B
WHJUBUIyaIbHOM TMOPSIIKE WA TpyN-
oM 00yYJarOIIUXCSl.

Tema rpynmnoBbIx
W/WIM UHTUBUIY -
AJIBHBIX TPOEKTOB

PaGouas
TeTpab

JniakTHYecKui KOMIUIEKC, IPEIHA3HA-
YEHHBIHN JIJI1 CAMOCTOSITEIBHON PabOThI
00y4aroIIerocs U MO3BOJISIONIUH Ole-
HUBATh YPOBEHb YCBOCHHS UM YUeOHO-
ro MaTepuaja

Oo6paser paboueii
TETpaIu

PaznoypoBne-
BbIC yUeOHBIC

PasnuuaroT 3amauu 1 3aaHMs:
a) pEenpoOYKTUBHOI'O YPOBHS, O3BOJIS-

Kommekt pasno-
YPOBHEBBIX 33J1a4 U
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3aJa4M U 3a1a-
HUA

IOIIHE OLIEHUBATh U JIUATHOCTHPOBATH
3HaHHEe (haKTHUUECKOTo Marepuaina (6a-
30BbIE MOHATUS, AITOPUTMBI, PaKThl) U
YMEHHE NMPaBUIbHO UCIOIb30BATH CIIe-
[aJIbHBIC TEPMHUHBI U TIOHATHS, y3HA-
BaHHE OOBEKTOB U3yUEHUs B paMKax
OIIPEICIEHHOTO pa3Jielia JUCIUILINHBI,
0) PEKOHCTPYKTUBHOT'O YPOBHSI, IIO3BO-
JISIFOIIIME OLIEHUBATh U IMArHOCTUPO-
BaTh YMEHHS CUHTE3UPOBATh, AaHAINU3H-
poBaTh, 00001aTh GaKTUYECKUI U TEO-
peTndeckuii MaTepuai ¢ GopMyIupo-
BaHMEM KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYMHHO-CJIEJICTBEHHBIX
CBsI3€;

B) TBOPYECKOI'O YPOBHS, MIO3BOJISIOINE
OILICHUBATh U JIMAaTHOCTHPOBATH YMEHHS,
UHTErpUPOBATh 3HAHUS PA3ITUYHBIX 00-
JacTel, apryMEeHTHPOBATh COOCTBEH-
HYIO TOUYKY 3pEHHSI

3aJIaHUN

10.

Pacuetrno-rpa-
¢uueckas pa-
6ota

CpencTBo MHPOBEPKH YMEHUM MpUMeE-
HATH IMOJIYUYCHHBIC 3HAHUA II0 3apaHCEC
OTpeieIEHHON METOAMKE JJIsl PeleHus
3a7a4 WIM 33JaHUU 1O MOIYJII0 WU
JICITUIIMHE B 1I€JIOM.

Kommmekt 3apanuii
JJIA BBITIOJIHCHUA
pacuetHo-rpaduye-
CKOM paboTHI

11.

Pedepar

[IpoaykT caMOCTOSATENbHONH PabOTHI
CTyJI€HTa, TPEICTABIAIONINN  CcOOOM
KpaTKO€ U3JI0)KEHUE B MHUCHbMEHHOM BH-
JIe TIOJYYEHHBIX pPe3yJIbTaTOB TEOPETH-
YECKOI'0 aHaju3a ONpe/eICHHON TEMBI,
IJ€ aBTOpP PAaCKPBIBAET CYTh HCCIEHY-
€MOi MPOOJIEMBI, PUBOIUT PA3IUIHBIC
TOYKH 3PEHHS, a TaKXKe COOCTBEHHBIE
B3I/ HA HEE.

Temsl pedepaToB

12.

Jokmam, coo6-
[IEHNAE

[IpoxykT caMOCTOSTENIbHOW PaOOThI
CTYJIEHTa, TPEACTABJISIOMUNA  COOOH
nyOJIMYHOE BBICTYIJICHHE IO MPEICTaB-
JICHUIO TOJYYEHHBIX pEe3yJIbTaTOB pe-
HICHHSI ONPEICTICHHON TEMBI.

TeMmel JIOKJIa/IOB,
co0O01IeHn i

13.

Cobeceno-
BaHHE

CpecTBO KOHTPOJIS, OPraHU30BAHHOE
KaK CIelnanbHas 0ecesia mpernoaBare-
715 ¢ 00y4arOIUMCS Ha TEMBI, CBI3aH-
HBIE C M3y4aeMOM JUCIMILUIMHOM, ¥ pac-
CUMTaHHOE HA BBIACHEHHE 00BEMA 3HA-
HUI 00YYAOIIEroCs MO OTPEIEIEHHO-
My pasjiely, TeMe, IpobJieMe M T. TI.

Bonpocs! o temam
/ paznenam AucCIu-
IIJIMHBI

14.

TBopueckoe
3aJlaHue

YacTu4HO periiaMeHTHUPOBAaHHOE 3aa-
HUE, UMEIOIIIee HECTAaHAPTHOE pellle-
HUE U TI03BOJISIONIEE JUArHOCTUPOBATh
YMEHHUS, UHTETPUPOBATH 3HAHUSI pa3-
JUYHBIX 00JaCcTe, apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3peHHUsI. MOXKET

Tembl rpynmoBbIx
W/WIA UHIUBUTY-
aJIbHBIX TBOPUECKHUX
3aJaHuN
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BBITIOJIHATHCS] B UHIUBUTYJIBHOM T10-
PAIKE WU TPYIION 00yJarOIIHUXCs

15. Tect CpencTBo KOHTpOJIS, HanpaBjieHHOe Ha | DOHJI TECTOBBIX 3a-
MIPOBEPKY YPOBHSI OCBOCHHSI KOHTPOJIU- | JaHUI
PYEMOI0 TEOPETHUECKOI0 U MpaKTuye-
CKOIr'0 Marepuasa 1o JuJaKTHYEeCKUM
eMHUIIAM JUCIUTUTMHBI WU Tipodec-
CHOHAJIBHOTO MOayJist. CUCTEMA CTaH-
JTApTU3WPOBAHHBIX 3a/IaHUM, TTO3BOJISI-
I011asi aBTOMATU3UPOBATH MPOLEAYPY
WU3MEPEHMS] YPOBHS 3HAHUM U YMEHH
00YyYarOIIUXCS
16. Occe CpencTBo, MO3BOJISIONIEE OLICHUTh yMe- | TemaTuka scce
HUE o0ydarolerocs MUCbMEHHO H3JIa-
raTb CyTh IIOCTaBJICHHON MpoOJeMbl,
CaMOCTOSITEJIbBHO MPOBOAUTH  AHAJU3
9TOH MPOOIIEMBI.
17. [IpakTuyeckue | OT0 3amaHusi, C MOMOIIBI0 KOTOPHIX Yy | Bumbl: HaOmoneHue,
paboThl (Tpak- | ydamuxcs GOPMUPYIOTCS U Pa3BUBAIOT- | K3MEPEHUE,  OTIBIT,
TUYECKOE 3a- | C NpaBWIbHBIE TMPAKTHUUYECKUE JIeH- | KOHCTPYUPOBaHUE U
JTlaHue) CTBUS. JIp. 3aJaHds A
MpaKkTUYECKUX  pa-
oot
18. JlaGopaTtopHble | DTO NpoBeAEeHUE yUYalIMMUCS 1O 3aja- | 3ajanus A jabo-
paboThI HUIO TPEIoIaBaTess ONbITOB C HCIOJb- | PATOPHBIX paboT
30BaHHEM MPUOOPOB, MPUMEHEHHEM
UHCTPYMEHTOB M JIPYTHUX TEXHHUYECKHX
MPUCIIOCOOICHHUH.
19. Tpenaxep TexHuueckoe cpeacTBO, KOTOPOE MO- KommnekT 3amanuii
KET OBITh UCIIOJIL30BAHO JIJISt KOHTPOIISL | JUIsl paOOTHI Ha Tpe-
IPHOOPETEHHBIX CTYAEHTOM Ipodec- Haxepe
CHOHAJIHHBIX HABBIKOB U YMEHUH 1O
yIpaBIEeHUIO KOHKPETHBIM MaTepUaib-
HBIM 00BEKTOM
20. Otuetsl no | CpencTtBo  KOHTpOJs, MO3BoJsromas | Buael pabor u 3a-
MpaKkTUKaM oOyudaroneMycsi MpPOJIEMOHCTPUPOBATh | JaHUSI HAa Yy4eOHYIO
00001IeHHbIC 3HAHUS, YMEHHUS U Mpak- | U MPOU3BOJICTBEH-
TAYECKUM OTBIT, NPUOOPETEHHBIE 3a | HYIO MPAKTUKY
BpeMs IPOXOXKACHUS Y4eOHOI U pou3-
BOJICTBEHHON TpakTUK. OTYETHl TIO
MpakTUKaM T[O3BOJIAIOT KOHTPOJIHPO-
Batb B 1enom ycBoenne OK wu IIK
o6o3navennbix B [ITICC3.
21. Konrent- AHanM3 1 OlleHKa B COOTBETCTBHH C [Tepeuens fOKyMeH-
aHallu3 OKY- | KPUTEPUSMHU JOKYMEHTOB (’KypHAJIOB TOB MOJJIEKAIINX
MEHTaI1 TEOPETUYECKOr0 U IPOU3BOACTBEHHOIO | aHAIU3y, KpUTEPUU
00y4YeHus1, XapaKTEPUCTUK, TBOPUYECKUX | OILICHKU
paboT, THEBHUKOB M OTYETOB TIO MpaK-
tuke, BKP u np.), cBUAETEIHCTBYIOMNX
00 ypOBHE KOMIIETEHTHOCTH 00y4aro-
11Erocsl.
22. Habmone- | MHCTpYyMeHT cOopa nHpOpMaIun s Ilenb, 0OBEKTHI Ha-
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HHUEC

ycTaHOBIIEHHS (PaKTOB

OmroieHus1, oOpaser
ucTa 11t PUKCH-
pOBaHMUS pe3yibTa-
TOB HAOIIOAEHUSA

23.

3ananue Ha
BKP (aummom-
HBI  TIPOEKT,
JTUTUIOMHAs
pabota)

[lepeueHb OCHOBHBIX BOIPOCOB, KOTO-
pble JOJDKHBI OBITH PACKPBITHI B padoTe,
a TakXe yKa3aHHUsl Ha OCHOBHbIE HH(DOP-
MalOHHBIE UCTOYHUKH.

BKP 1o croeuuais-
goctu CIIO




