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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
OI1.04 Mukpo0OH0JIOTHsl, CAHUTAPHS U THTHEHAa B INIIIEBOM IIPOHU3BO/ICTBE

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI  SIBJSICTCS  YacCThIO  OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl TOATOTOBKH CIICIIUATIMCTOB CpPEIHEr0 3BEHA B
coorBeTcTBHH ¢ PI'OC mo cnenmanmpHoctu CIIO 19.02.03 Texnomoruss xieOa,
KOHJIUTEPCKUX M MAKapOHHBIX HW3JACNIHM, YKPYNHEHHas Tpynna CHEHUATIbHOCTEH
19.00.00 ITpomebITiuIeHHAS] SKOJIOTUS B OMOTEXHOJIOTHH.

[TporpaMMa y4eOHOM JIUCHUUIUIMHBI MOXET OBITh HCIOJb30BaHA B
JIOTIONIHUTEIBHOM  MPOGECCHOHATBHOM  OOpa3oBaHMM  JAJiE  TOBBIIICHUS
KBM(UKAIIMA U TIEPEHOATOTOBKM PAOOTHUKOB MHILNEBON MPOMBIIUIEHHOCTH IO
cnetnanbHocTd  19.02.03 Texnomorust xie0a, KOHAMTEPCKUX M MaKapOHHBIX
W30CIUI.

1.2. MecTo y4yeOHOH AMCUMILUIMHBI B CTPYKType OCHOBHOHM 00pa3oBaTe/IbHOM
NPOrpaMMbl MOATOTOBKH CIIEHHAJIUCTOB CPeJAHEro 3BeHa: JTHUCIUIUIMHA BXOJIUT B
npodeccuoHanbHbIM yueOHbINH UK «O01enpodeccuoHalbHbIE TUCIUIUIUHBD.

1.3. leau u 33724 y4eOHOH AMCHMILIMHBI — TPe0OBaHUA K pe3yabTaTaM
OCBOCHMS YUeOHOI TUCIUIINHBI:

HGHL - O3HAKOMIJICHHC o6y11a10nmxc;l C MI/IKpO6I/IOHOI‘I/Ief/'I, TUTUCHON U
CaHI/ITapI/Ieﬁ B IIMIICBOM IIPOM3BOACTBC MW IIOATOTOBKAa HX K JIIPHMCHCHHUIO
IMOJIYUYCHHBIX 3HAHUU U YMGHHﬁ B HOCJ'IGI[YIOHIGﬁ HpaKTquCKOﬁ JCATCIBbHOCTH.

3amaun:

- YCBOCHHE OCHOBHBIX TIOHATHH B O0O0JACTH MHMKPOOHMOJIOTHH, CAaHUTApPUU U
TUTHCHBI;

-U3y4eHHE OCHOBHBIX TPy MUKPOOOB U BBI3LIBAEMBIX UMU MPOIECCOB;
-proOpeTEeHNEe YMEHHI MPOBOJIUTh MUKPOOMOJIOTHYECKHUE UCCIICI0BAHUS;
-paccMOTpEeHUE CaHUTAPHO-TUTHEHUYECKUX TpeOOBaHUM B MMUILIEBOM
MPOU3BO/ICTBE;

- MPOBEICHUE MUKPOOHOIOTHYECKOTO KOHTPOJIS B TIUILEBOM MPOU3BOCTBE.

B pesynbTaTe ocBoeHUS yUeOHON JUCITUTUTMHBI 00YJarONTUICS JOJIKEH YMETh:

v/ paboTath ¢ 1ab0paTOPHLIM 000PYIOBAHHUEM;

v/ OlpeNeNsiTh OCHOBHBIE TPYIIITBI MUKPOOPTAaHU3MOB;

v/ IPOBOJINTH MHUKPOOHOJIOTHYECKHE HCCIIEAOBaHUS W JIaBaTh OIIEHKY
MOJYYEHHBIM PE3yJIbTaTaM;

v/ COONMIONaTh  CaHWTAPHO-TUTHEHUYECKHE TPEeOOBaHMS B  YCIOBHSX
MUIIEBOTO POU3BOJICTBA;

v/ IPOM3BOIUTH CAHUTAPHYIO 00PabOTKY 000pYI0BAHUS M HHBEHTAPS;

v/ OCYIIECTBIATH MUKPOOHOJIOTUYECKHIMA KOHTPOJIb MUIIEBOTO
IPOU3BOJICTBA.



B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI 00YYarOUIUICs JOJKEH 3HATS:

v/ OCHOBHBIE [TOHATHS ¥ TEPMUHBI MUKPOOHOJIOTHH;

v KJIacCH(UKAIMI0 MEKPOOPTaHU3MOB;

v’ MOp(}OJIOTHIO ¥ (PU3HOIOTHIO OCHOBHBIX TPYIIIT MUKPOOPTaHU3MOB;

v/ TEHETUYECKYI0 M XHMHYECKYK0 OCHOBBI HACJIEIACTBEHHOCTH M (DOPMEI
U3MEHUYHUBOCTH MUKPOOPTaHU3MOB;

v/ POJIb MUKPOOPTAaHU3MOB B KPYTOBOPOTE BEIIECTB B MPHPOJIE;

v/ XapaKTEePUCTUKH MUKPO(DIIOPHI TIOYBBI, BOJBI M BO3/LyXa;

v’ 0COOCHHOCTH CanPO(UTHBIX U MATOT€HHBIX MUKPOOPTaHU3MOB;

v/ OCHOBHBIC MTUIIECBbIE HH(OEKIMH ¥ THIIEBbIC OTPABICHUS;

v/ BO3MOKHBIC HCTOYHUKU MHKPOOHOJOTMIECKOTO 3arPsA3HEHUS B MTUIICBOM
IIPOU3BOJICTBE, YCIOBHS UX Pa3BUTHS;

v/ METOJIBI MPEIOTBPAIIEHHUS [TOPYH CHIPbS M TOTOBOM PO IYKIIUH;

v’ CXeMy MHKPOGHOIIOTHIECKOTO KOHTPOJIS;

v/ CaHHUTapHO-TEXHOJOTHUECKUE TpeOOBaHUS K IIOMEIICHUM,
00Opy/I0BaHUIO, MHBEHTApIO, OJEXKJE, NpaBUJa JIMYHOW THITMEHbl PabOTHHUKOB
MHUILIEBBIX TPOU3BOJICTB.

TexXHUK-TEXHOJIOT JOHKEH 001a/1aTh:
OOIIMMH KOMIIETCHIIUSIMU

OK 1. IlonuMarh CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTH CBOEH Oymyrmiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTENbHOCTh, BHIOMPATh THIIOBBIE
METOABl M CIOCOOBI BBINOJHEHUS NPOQPECCHOHANBHBIX 3a/]ad, OLEHHUBATh HX
() PEeKTUBHOCTD U KA4€CTRO.

OK 3. IlpyHuMath peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalLUSIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasTh MOUCK M UCTIOJIb30BaHUE WH(OpMaIuu, He0OX0IMMON
JUTst 9)PEKTUBHOTO BHITIOJIHEHUSI TPOPECCHOHANIBHBIX 3aJ1a4, MPOPECCUOHATBHOTO
Y JTUYHOCTHOT'O Pa3BUTHSI.

OK 5. Wcnonb3oBaTh HHOOPMAIITMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTUU B
npo(hecCUOHATIBHON e TEIbHOCTH.

OK 6. PaGoraTte B KOMIEKTMBE U KoMmaHzae, 3PQPEeKTHBHO OOUIATHCSA C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHbI
(MOYMHEHHBIX ), pE3yIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocrosiTenbHO ONpeAeNsITh 3aJaud NPOo(EeCCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS CaMO0Opa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIMICHUE KBATHU(UKAIIIH.

OK 9. OpueHTupoBaTbCS B YCJIOBHUSX YaCTOW CMEHBI TEXHOJIOTMH B
npohecCuOHANBHOM NesSTENbHOCTH.
poecCHOHATEHBIMU KOMIIETEHITUSIMH

IIK 1.1. Opranu3oBbsIiBaTh U POU3BOJIUTH IPUEMKY CBIPbSI.

IIK 1.2. KoHTpoaupoBaTh Kaue€CTBO HOCTYIMHUBIIETO CHIPHSI.



I1K 1.3. Opranu3oBbIBaTh U OCYLIECTBIATh XPAHEHUE CHIPbSL.

I[IK 1.4. Opranu3oBpiBaTh M OCYILIECTBIATH IOATOTOBKY CBIPb K
nepepadoTKe.

IIK 2.1. KontponupoBaTh coOmofeHHe TPeOOBAaHUM K CBHIPbIO IpHU
MIPOM3BOJICTBE XJIeOa U XJ1€000YIOUHBIX U3ICTUH.

I[IK 2.2. OpraHu3oBbBIBaTb M OCYIIECTBISAITh TEXHOJOTMYECKUN MpOLECC
W3TOTOBJICHUs] T0y(aObpUKaTOB MpPU TPOU3BOJCTBE XJieOa U XJIeOOOYTOUHBIX
W3JIEIIAN.

[IK 2.3. OpraHu3oBbIBaThb M OCYUIECTBJISATh TEXHOJIOIMYECKHI Ipolecc
MIPOM3BOJICTBA XJIe0a U XJIe000yIOUHBIX HU3ACTUH.

[IK 2.4. ObecmneunBaTh SKCILTyaTaIlMI0 TEXHOJIOTHYECKOTO OOOPYAOBAHUS
XJIeOOTIEKapHOTO MPOU3BOJICTRA.

I[IK 3.1. KonrtponupoBaTh coOmofeHUe TpeOOBaHUN K CHIPbIO TPHU
MIPOU3BOJICTBE KOHIUTEPCKUX U3ICTUN.

I[IK 3.2. OpraHu3oBbIBaThb M OCYIIECTBISATH TEXHOJOTHYECKHUM MPOIECC
MIPOU3BOJICTBA CaXapUCTHIX KOHJIUTEPCKUX U3ICIUN.

[IK 3.3. OpraHu3oBbIBaTb M OCYIIECTBIISATH TEXHOJOTMYECKHUI MpOLECcC
MIPOU3BOJICTBA MYUYHBIX KOHJIUTEPCKUX U3JICIUN.

[IK 3.4. ObecneunBaTh SKCILTyaTallMI0 TEXHOJIOTHYECKOTO O00OPYIOBAHMUS
IIPU IIPOU3BOJICTBE KOHIUTEPCKUX U3AECITUM.

IIK 4.1. KoHTposupoBaTh cOOM0AEHUE TPEOOBAaHUI K KAYECTBY ChIPbs MpPHU
MPOU3BOJICTBE PA3TUYHBIX BUIOB MAKapPOHHBIX U3/ICIIUMN.

I[IK 4.2. OpranHu3oBbpIBaTb M OCYIIECTBIATH TEXHOJOTHYECKHM IPOLECC
MPOU3BOJICTBA PA3TUYHBIX BUAOB MAKapOHHBIX U3/ICIIHUM.

IIK 4.3. ObGecnieunBaTh HKCILUTyaTalMI0 TEXHOJOTMYECKOro 000pYyAOBaHUs
MIPU ITPOU3BO/ICTBE PA3TUYHBIX BUJIOB MAKapPOHHBIX U3/IETUH.

I[IK 5.1. VYyacrtBoBaTh B IUIAHUPOBAaHMU OCHOBHBIX IOKa3aTenen
IIPOU3BOJICTBA.

[1K 5.2. [InanupoBaTh BBIMOJHEHUE PAOOT UCTIOTHUTEIISIMHU.

[1K 5.3. OpranuzoBbIBaTh pabOTy TPYI0BOTO KOJUICKTHUBA.

[IK 5.4. KoHTpomupoBaTh X0/ U OIEHUBATh PE3yJIbTaThl BHITIOJHEHUS pabOT
VCIIOJTHUTEIISIMH.

[IK 5.5. BecTu yTBEPKIEHHYIO YUETHO-OTUETHYIO JOKYMEHTALMIO.

1.4. PekomeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPamMMbl y4eOHOM

AUCHMIIMHBI:

MaKCcUMaJbHOU yueOHOU Harpy3ku oOydatomierocs 133 vaca, B ToM uncie:
00s3aTeNIbHON ayAUTOPHOM yueOHON Harpy3ku oOy4aromierocsi 14 yacos;
caMOCTOsITeIbHOM paboThl oOyuatomierocs 119 gacos.

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
2.1. O0beM y4eOHOI TUCHUILINHBI U BUbI Y4e0HOIH padoThl

Bua yueOHoii paboThl Qovem uacos
MaxkcumasbHasi ydeOHasi HArpy3Ka (Bcero) 133
Oo0s13aTesibHAsI Ay IMTOPHAs yueOHasi HArpy3Ka (Bcero) 14




B TOM 4YHCJIC:

71a00paTopHbIE PaOOTHI 4

IMPAKTUYCCKUC 3aHATUS

N

KOHTPOJIbHBIE paOOThI -

KypcoBas pabota (IpoekT) (ecau npedycmompero) -

CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 119

B TOM 4YHUCJIC.

camocTosiTeNibHass pabota Haa KypcoBod paboToi -
(mpoekTom)

HUmoeosas ammecmayus 6 ¢hopme (ykazamy) 2 cem. - ougha.
3auem




2.2. TemaTuyeckuii miaH u coaepxkanue yueonoii mucunmiuabl MUKPOBUOJIOT'USA, CAHUTOPUS U TUTUEHA B
INNIIEBOM ITPOU3BOACTBE

HaumeHnoBaHue Couepmaﬂne yqeﬁﬂoro marepuaJia, naﬁopaTopHme paﬁOT])I U NMPAKTHYIECCKUE 3AaHATHUA, CAMOCTOATEJIbHAA paﬁoTa O0BeM yacoB yp0BeHL
pa3aesioB H TeM o0yyammuxcs, Kypcopasi paéora (IpoeKT) (eciu npedycmompetvl) OCBOEHHUS
1 2 3 4
Paznen 1. O01mast MUKPOOHOJIOTHA
Tema 1. Coniepxanue ydeOHOTO MaTepuaa 2
Bgenenue. 1 | Ilpemmer MukpoOmonoruu. Mctopus MHKpOOHOJIOTHH. Pa3BUTHE OTEYECTBEHHOW MHMKPOOHOJIOTHH. 2
Mopdoaorus, ['naBHbIC HampaBlIeHHs Pa3BUTUS COBpEMEHHOW MukpoOmonoruu. Cucremaruka. MeTonsl HU3yueHHS
CTpOeHue, MOpQOJIOTHM B MOJEKYIAPHOH OpraHrM3al MHUKpOOpraHu3MoB. OOIIMe NpU3HAKH U pazHooOpasme
pa3BuTHE, MHUKpOOpranusmoB. IIpokaproTHele ¥  JyKapHOTHbIE MHKPOOPTraHW3MbL.  OJHOKJIETOYHBIE H
KJIaccupuranus MHOTOKJIeTouHble OakTepun. @opma u pasmepsl. CTpoeHHE OaKTepHaNbHOW (IMPOKAPUOTHON) KIIETKH.
NMPOKAPHOT, HBwkenne Oakrepuil. PazmHOokeHue OakTepwii, OCOOCHHOCTH OOpa3oOBaHMs, CTPOCHHS M COCTaBa
JYKApHUOT, SHAOCTIOP. YCTOWYHBOCTH CIOP K HEONArompHsTHBIM BO3ASHCTBUSIM. [IpHHIMTBI KiacCH(UKAIIH
BHEKJIETOYHBIX Oaktepur. XapaKTEpUCTHKAa OTACTBHBIX TAaKCOHOMHYECKHX Tpynn Oaktepuil. [lomokeHne w
OPraHN3MoOB pacmpocTpaneHue TrpuboB B mpupoge. OcoOEHHOCTH OHMOJIOTUYECKOW OpraHM3allii MULETUATBHBIX
(BUpYCHI). rpuboB, HuU3IMMEe H Bbicme rpuOb.. CTpoeHWe TpuOHOW KiIeTKH. LMKIBl pa3BUTHS W CHOCOOBI
PasMHOXKEHUS] MHLEIUAIBHBIX TpruOoB. Kiaccudukanuss rpuboB. XapaKTEepUCTHKA MPEICTaBUTENCH
OTJIENBHBIX KJIacCcOB M uX 3HaueHue. Jpoxoxu. @opma, pasmepsl. OcOOEHHOCTH CTPOEHUS APOKKEBOU
kieTkd. Knaccudukanms npoxoxeit. XapakTeprUCTHKa JAPOXOKEH, UMEIOIINX MPOMBIIUICHHOE 3HAYCHUE.
@DOopMBI  CYIIECTBOBaHHS, CTPYKTypa, OCOOCHHOCTH XHUMHYECKOTO COCTaBa U  PETPOAYKIHSL.
[Ipoucxoxnenue, pacpocTpaHeHHE BHPYCOB B MPUPOJE M UX 3HAUeHHE. BUpYyChl MHUKpOOPraHHM3MOB.
@aru. bakrepuodaru. BupynentHsle u ymepeHnHsie aru. Poib $haros B nuiieBoil NpOMBIILIIEHHOCTH.
JlabopaTopHbIie pabOTHI 2 3
YCTpoMCTBO MHUKpPOCKONA W TEXHMKAa MMKPOCKOIMPOBAaHMUS. TEXHUMKAa NPUIOTOBJIEHUS IIPENapaToB
MHUKpOOpranu3mMoB. M3yuenune mopdosnorun OakTepuii, MULETHAIbHBIX T'puOOB, Apoxoked. Okpacka 1o
I'pammy. IlpocTeie u ciiokHBIE MeTOAB!I OKpackH. KymasTuBHpoBaHMe MHMKpoopraHu3MmoB. IlpuroroBnenune
MIUTATEeJIbHBIX CPEJL.
CamocrosrenbHas paboTa 00yJaromuxcs 29
Paborta ¢ nuTepaTypoii. BellloJgHEeHHE TOMAITHEH KOHTPOJILHOM pa0OTEHL.
Tema 2. Cogepxanre yaeOHOTO MaTepHraia 2
KyastusupoBanue | 1 | HakonurenbHbIe KyJbTYpbl MHKPOOPraHM3MOB M HPHUHIMUI AJICKTHBHOCTH. UHCTBIE KYJIBTYPBI 2
" pocT MHUKPOOPraHU3MOB, MX 3HA4E€HHE M METOIbl MoiyueHus. llutarenbHble cpelbl U UX KIACCH(UKALUSL.
MHKPOOPTraHU3MOB. CriocoObl  KyJIBTHBUPOBAHUS MHKPOOPTaHM3MOB: IMOBEPXHOCTHBIN, TIIyOWHHBIH, MEPUOTUYECKUN U
O0MeH BellecTB B HENpPEepHIBHBIN.  3aKOHOMEPHOCTH  pocTa  KyJAbTYP MHKPOOPTaHHU3MOB TIPH  MEPHOAMYECKOM
MHKPOOPraHu3Max. KyJIbTUBUPOBaHMH. HempepriBHOE KyIbTHBHPOBAaHHE B MHIICBOH NMPOMBINIIEHHOCTH. MIMMOOMIN3aMs
Baxneiimmue MUKpPOOHBIX KJeTOK. [lumeBple morpeObHOCTH MEKpoopranu3MoB. CoenuvHEHHs yriepoja W a3oTa,
onoxumMmnyeckKue UCIIOJIb3yeMbIe MHUKPOOPTaHU3MaMH. THIIbI TUTAHUS: TeTepOTPOPHBII 1 aBTOTpodHBINA. DaKTOPHI pocTa.

npouecchl B

MHUKPOOPraHNu3Max.
Bausinue yciaoBuit
BHEIIIHel cpelbl HA
MMKPOOPTraHU3MBbI,
pacnpocTpaHeHHe

B NpHpoJe.

MexaHn3Mbl NPOHUKHOBEHHUSI TMHUTATEIbHBIX BEIIECTB B KJIETKY: HacCUBHAs OUPQY3us W aKTHBHBIA
TpaHcnopT. BuocuHTeTHUYecKre (KOHCTPYKTHBHBIE) mporecchl. OOIMe MpeACTaBICHUs] O CHHTE3e
HOIOJIUMEPOB U JIDYTUX BaKHEUIIMX COCJMHEHHH KIeTKH. [loHsTHE — BTOPHYHBIE METaOOJM3MBL.
OHepreTnueckuii oOMeH. Buapl »Heprum, wucnonb3yemble MHUKpoopranu3aMamu. Potorpodsl u
xeMoTpodbel. OcobeHHoCTH OMONIOrHYecKoro okucieHus. CrocoObl CyIecTBOBAaHUS W THUITBI OOMEHa
BEIIECTB Yy  MHKPOOPTaHM3MOB:  XEMO-TE€TepOTpPOodBl,  XeMoaBTOTPO(dbl,  (oToreTepoTpodsl,
¢doroaBToTpodnl. CriocoObl MOMyUeHHUs 3HEPrHUH XemorerepoTpodamu. AspoOHoe npixanue. HemonHoe
oKHcieHrne. B3auMOCBS3b  KOHCTPYKTHBHOTO M DHEPreTHYECKOr0 OOMEHOB Y MHKPOOPTaHH3MOB.




CrnupToBoe OpoxkeHHe. XapaKTepHCTHKA MUKPOOPTaHM3MOB - BO30yAWTENEW CIHHUPTOBOTO OpPOKEHUSI.
IIpakTrueckoe WCIOIB30BaHUE CHUPTOBOTO OpokeHns. OCOOCHHOCTH CIHUPTOBOTO OpOXXECHHS B
Pa3IMUYHBIX OTPACISIX IHIICBOW MPOMBIIUIEHHOCTH.  Moo4YHOKHCHoe Opoxkenue. lcronb3oBaHue
MOJIOYHOKHUCIIOTO OpOXKEHHMsI B IHUINECBOH NPOMBINUICHHOCTH. [IponmMoOHOBOKMCIOE —OpOKEHUE.
[IpakTHdeckoe HCIONb30BaHKE MTPOITMOHOBOKHCIIOTO OposkeHusl. MacisiHO-KucIoe OpoXKEeHUE U alleTOHO-
OyTtunoBoe Opoxkenue. OOpa3oBaHue yKcycHOU KucioThl. CiocoObl pon3BoAcTBa ykcyca. OOpasoBaHue
OPTaHMYECKUX KHUCIOT MHIICIHAIBLHBIMU TprbaMu. [IpOMBINIIIEHHOE MTPOU3BOACTBO JIMMOHHON KHUCIIOTHI.
I'nnenne. Bmumsane du3udeckux (akTopoB. BiusHre XUMHYECKHX M OHOIOTHYECKUX (PaKTOPOB.
PacnipocTpaHeHrne MEKpPOOPTaHU3MOB B IPUPOJIE.

CamocrosTenpHast paboTa 00ydJaromuxcs 30
PaboTa ¢ aurepaTypoi. BelmoaHeHne JoMamHeld KOHTPOJILHOM padoTHIL.
Tema 3. CojaepkaHue yueOHOro MaTepuaia 2

Canurapus u 1 | JIuynas rurueHa paOOTHUKOB MUIIECBBIX NPEANPUATHI. [ enbMUHTO3BI M X npodunakTuka. [laToreHnsle

rurueHa B MHUKpPOOpPTaHM3MBl M HUX o0coOeHHOocTH. CaHHWTapHO-TIOKa3aTelbHbIE MHKPOOPTaHWU3MEL. [luieBbie
NUIEeBOM WHPEKIUW U OTpaBlieHUs. VICTOYHHKH TOCTOPOHHUX MHUKPOOPTaHM3MOB B IHIIEBBIX IPOU3BOJCTBAX.
NMPOU3BOJACTBE, [MpodunakTrika KHUIICUHBIX 3a00JICBAaHUM M IHINEBLIX OTPABICHHM, TPEOOBaHHMS K KaueCTBY CHIPbS U
CAHUTAPHO- MUMIEBBIX MPOIYKTOB. CaHUTapHO-MUAEMHOIOTHYECKHE TpeOOBaHUS K (haKkTopaM BHEIIHEH CPElbl H
TMrMeHnYecKu i OmaroyctpoiicTBy mpeanpusatui. OCHOBHBIE TpeOOBaHWS K CONEP)KAHUIO: KaHATW3AIllUH, BEHTIUIAINH,
KOHTPOJIb ocBeleHuio U T.1. CaHWTapHBIE TPEOOBAHUS TPU TPAHCIIOPTUPOBKE, XPaHESHUH MOTOBOW MPOAYKIIHMU Ha
NUIEeBbIX MUILIEBBIX NpeanpusaTusiX. CaHUTaAPHBIN PEKUM IPEANPUSITHSL.

NPOM3BOJACTB. ITpakTHYecKkne 3aHATHA 2
NzyueHne nuimeBbIX WHGEKIUH M MHINEBBIX OTPABJICHUI B MHINEBOW OTpaciid. PacclienoBaHue MHIIEBBIX
orpaenenuii. [lpodunakTuka KHIIEYHBIX 3a00J€BaHWI M THIIEBBIX OTpaBIICHHUH, TpeOOBaHHS K KadyeCTBY
CBHIPhS U TUIIEBBIX MIPOJIYKTOB.

CamocrosrenbHas paboTa 00ydaromuxcs 30
Pabora ¢ nurepaTypoii. Belmoanenne moManrHei KOHTPOILHOM pabOTEHL.
Paznen 2. CnenuajbHasi MUKPOOHOJIOTHSI
Tema 1. Copepxanue yaeOHOro Marepuala 2
ApoxxeBoe 1 | YcnoBua XpaHeHHs] W pa3MHOXKEHUs Hpoxoked. Hucras Kynbrypa Jpoxoked. IIpogomkutenbHOCTh
MPOU3BOACTBO. reHeparuu. Peanuzanus Ha mnuiieBble npeanpusaths. CeIpbe XJeOONEKapHOTO, KOHIUTEPCKOTO U
Muxkpo0uoJiorus MaKapOHHOr0 IPOU3BOJICTBA, YCIOBUS €r0 XpaHeHHs. MUKPOOpraHU3MbI MIIEHUYHOT'O, PXKAHOTO TECTa.
XJefoneKapHoro, Brnusaue no6aBok W yiydmmTeNiel Ha KU3HENEATCILHOCTh MHUKPOOPTaHM3MOB B Tecte. [IpumeHeHue
KOHIMTEPCKOro U (epMEHTHBIX TpenaparoB Ui YIydlIeHHS KadecTBa xJjieda. MUKpPOOPraHU3Mbl — BPEAUTEIH
MaKapOHHOI0 XJIEOOTEeKapHOT0, KOHAUTEPCKOTO WU MaKapOHHOTO Mpom3BoJicTBa. [lopoku u Oone3HH, BO3HUKAIOIINE B
NMPOU3BOACTBA. pe3yabTaTe JKM3HEIEATENIbHOCTH MHUKPOOOB. IIpon3BoacTBO 1I0KOJIaa. MHUKPOOUOIOTHYECKHE |
OMOXMMHMYECKHE TPOIIECChI, MPOUCXOAAIINE NpU (DEPMEHTAIMU Kakao-0000B. MHUKpPOOHOIOTHYESCKHUI
KOHTPOJIb U CAHUTAPHO-TUTHEHUYECKUM PEKUM MPOU3BOJICTRA.
JlaGopatopHbie paboThI 2
MukpocKkonmupoBaHue  XJIe0OmeKapHBIX apoxokeid. OmnpeneneHne 00CEMEHEHHOCTH  TTOCTOPOHHUMH
MUKPOOPTaHU3MAaMHM, MPOLICHTA MAaYKyIOUXcs KIeToK. OmpenesieHue 3arpsi3HEHHOCTH PYK IMEpcoHala U
000pya0BaHUS Ha OOITYI0 00CEMEHEHHOCTh M HAIMYKME KUIICYHOM MaJIOYKH.
CamocrosrenbHas paboTa 00ydJaromuxcs 30
Pabota ¢ muTeparypoii. BeimojiHeHHe JOMaITHeH KOHTPOJIbHOH PabOThI.
Hroro 133

1 XapaKTepUCTHKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHajia UCTIONb3YIOTCS CIEAYIOMNEe 0003HaYCHHS:
1. — o3HaKOMUTENBHBIH (Y3HABaHHE paHEee U3yYEHHBIX 0OBEKTOB, CBOICTB);




2. — penpOyKTUBHBIN (BBIMOIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIIMU WITH O] PYKOBOJICTBOM)
3. — IPOIYKTHBHBIN (IJTAHUPOBAHUE H CAMOCTOSITEIHHOE BHIMOIHEHHE ICATSILHOCTH, pEllleHHEe MPOOIEMHBIX 3371a4)



3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JUCITUITJIMHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1221 JIabopaTopusi MUKPOOUOJI0TUH, CaHUTapuH U TurueHsl u TXK.
JlabopaTopHble cTosbl Ha 15 Mect, pabodee MecTo mpernoaBarens, TymOa ¢
MOWKOM.

O6opynoBanue: 1abopaTopHble Bechl, akBaaucTuisatop J19-4-02, repmocrar TC-1,
AIIEKTPOIUIUTKA KepaMudeckasi AByxkoMpopouHasi, kamepa ['opsieBa 4-x ceTouHas,
NETJI MHUKPOOHOJIOTHYECKHE, CTEKJIO MOKPOBHOE, CTEKJIO MPEeIMETHOE, YaIlKu
[letpu, nentpudyra nabopaTopHas, caxapuMeTp YHHUBEpCAIbHBIN, OaHS BOJSHAS
naboparopHas, AxkBaguctiiuisatop JJI-4-02, AnanuTuyeckue 3JIEeKTPOHHBIE BECHI
Pioneer, MuxkpoBuzop uVizo-101(4 wrT),Ananuzatop BiaakHOCTHMX-50,
Lentpudyra naboparopnaallJIH-16, Tepomocrar BO3/TYLITHBIN TC
1/201,Xonoauinsauk Indesit

3.2. UudopmanuonHoe odecnevyenne o0yueHust

IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,

JTOTOJHUTEJIbHOM JIUTEPATYPbI
Tabmuna 1 — OGecnieueHre AUCUUIINHBI y4eOHBIMU U3JAaHUSIMU

KnurootdecneueHHoct
bubdanorpadguyeckoe onucanue U3RaHuA OcHoBHas/ b
aBTOp, 3arJiaBue, BUJ, MECTO U IoJl u3JaHus, KOJI. OIIOJIHUTECJIbHAA
( P i H’CT ) A ’ A Kox-Bo. 3k3. B 010J1. [ I1eKTPOHHBI
p. JuTeparypa CIIGIDY e pecypebl

Nnesmenko, H. T
MUKpPOOHOIOTHS THIIEBBIX MPOU3BOICTB! SEC
yaeOHuk .— 2, ctepeotun. — Mocksa : OOO  |ocH ZNANIUM
"Hayuno-uznarensckuit ieatp MHOPA-M", -
2017 — 412 c.

BacrokoBa, A. T.

MukpoOuosorus, pU3HOIOTHs TUTAHUS,
CAaHUTApUS ¥ TUTHEHA | YISOHHK JIJIs
crieuuanbHocTH "IloBap, KoHAUTEP" CpeaHero
poheCCHOHATBHOTO 00pa3oBaHus /

IA. T.Bactokoga. - Mocksa : KnoPyc, 2021. - 196
c. : mi., Tabn.(Cpennee npodeccroHaabsHOE
0OpazoBaHme).

OCH 48

Emies, B. T. oI ObC IOpaiit
Mukpobuomnorus : Yuebuuk s CI1O / Emies
B. T., Mutryctun E. H. — 8-e uzn., ucnp. u non
.— DnekTpoH. 1aH. — Mocksa : 3naTenscTBo
Opaiit, 2019 — 428 c.

Emnes, B. T. oI OBbC IOpaiit
OcHoBbI MUKpoOHosIoruu : Yuebnuk s CIIO /
Ewmnes B. T., Mumyctus E. H. — DnexTpos.
iman. — Mocksa : UznatensctBo FOpaiit, 2019

— 248 c.

Bacunbesa, E. 1O. o1 35 Db
IPyKOBOJICTBO K IPOBEJICHHIO JTA00OPATOPHBIX OPAC.UNEC
paboT M0 MUKPOOHOJIOTHH : Y4eOHO- ON.RU

MeToaguyeckoe rmocodue / E. 1O. BacunreBa.—
Cankr-IletepOypr : M3a-so CIIOIDY, 2017 —
48 c.
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http://znanium.com/go.php?id=894777
http://znanium.com/go.php?id=894777
https://www.biblio-online.ru/bcode/437766
https://www.biblio-online.ru/bcode/445992
http://opac.unecon.ru/elibrary/2015/ucheb/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE%20%D0%BA%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8E.pdf
http://opac.unecon.ru/elibrary/2015/ucheb/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE%20%D0%BA%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8E.pdf
http://opac.unecon.ru/elibrary/2015/ucheb/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE%20%D0%BA%20%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8E.pdf

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEEHOU

JTUCLHUTIJIMHBI
KOHTpOJIL 41 OIICHKA

pE3yNbTATOB

OCBOCHHUS  Y4e€OHON  JUCHUILIUHBI

OCYHICCTBJACTCA IMPCIIOAABATCIICM B IMPOHOCCCE IMPOBCACHUA ITPAKTHICCKHUX

3aHATAA MW Ja0OpaTopHBIX padoT,

TECTUPOBAHMUS,

a TaKXKC BBbIIIOJIHCHUA

00y4JaromMUMHCS WHIUBUAYAJBHBIX 3aJIaHUH, UCCIICTOBaHUM.

Pe3ysabTarsl 00yyeHus
(0oCBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbI U MeTOIbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4eHHusI

YMeETh:

paboTath ¢ JJabOpaTOPHBIM 000PYIOBAHUEM; JlaboparopHbie pabOTHI, YCTHBIN ONPOC.
OIPEETISATh OCHOBHBIE TpymmeL | o

MHKPOOPTaHU3MOB;

IMPOBOJUTH MI/IKpO6I/IOHOI‘I/I‘IeCKI/Ie HUCCICI0BaHUA
1 naBaTb OLICHKY ITOJYYCHHBIM PE3YJIbTaTaM,

HpOBeI[eHI/Ie OIIBITOB M OLICHKA PE3YJIbTATOB.

cobroaTh CaHUTaPHO-TUTUCHUYECKHE .
BusyanbHbIH, NMPU NPOBEICHUHM JIAOOPATOPHBIX U
TpeboBaHuUs B YCIOBHSIX HHIIEBOTO
MPAKTHIECKUX paboT.
MPOM3BOJICTBA;
IIPOBOJUTH CaHUTapHYIO 00paboTky | [luceMeHHBIN, COCTaBIEHHE aNTOpPUTMA: IOPSAOK

000pYyIOBaHMsI U MHBEHTAPS,;

MIPOBEJICHHSI CAHUTAPHOU 00pabOTKI.

OCYILLECTBIISITH MUKPOOHMOJIOTMYECKHH KOHTPOJb
MTUIIIEBOT0 IPOU3BOJICTBA.

[IpakTrueckas, onenka auddepeHmansHas

3HATb:

OCHOBHBIC IOHATHUA U TCPMHUHBI MI/IKp06I/IOHOFI/II/I;

YcTHBIN GPOHTATBHBINA OMPOC TIO TEMAM.

KJIaccU(UKALHI0 MUKPOOPraHNU3MOB;

[TucbMeHHBIN, IO BOIIPOCAaM BO BpEMsI 3aHATHS

MOP(}OJIOTHI0O U (DU3HOIOTHIO OCHOBHBIX TPYIII
MHUKPOOPTaHU3MOB,;

YcTHBIN GPOHTATBEHBIA OTPOC BO BPEMST 3aHATHSL.

TEHETHYECKYI0 WU XHMHYECKY0  OCHOBBI
HACJICICTBEHHOCTH U (OPMBI HM3MEHUYUBOCTH
MUKPOOPTaHU3MOB;

[TucbMeHHBIH, IO BOITPOCAaM BO BPEMSI 3aHATHUS.

POJIb MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB
B IIPUPOJIE;

Coo011ieHHs CTYJICHTOB, OLIEHKA IO MATHOAUIBHOM
CHUCTEME.

XapaKTepUCTUKA MHKPO(MIOPHI MOYBHL, BOIBI U

YcTHBIH (HpOHTANBHBIN OMTPOC BO BPEMsI 3aHSTHS. .

BO3/lyXa;
0cOOEHHOCTH campoUTHBIX ¥  MATOT€HHBIX N .

YcTHBIH (hpOHTATBHBIN OMTPOC BO BPEMSI 3aHSITHSL..
MHUKPOOPraHU3MOB;

OCHOBHBIC THINEBbIE WH(EKIUH W THUIIEBEIC
OTpAaBIICHUS,

HHCLMGHHBIﬁ, 110 BOIIPOCaM BO BpEMs 3aHATHUA.

BO3MOKHBIC HCTOYHHKHU MI/IKpO6I/IOJIOFI/I‘-IeCKOFO
3arpsA3HCHUA B IMAIICBOM IIPOU3BOACTBEC, YCIIOBUA
HX pa3BUTHUS,

Coo0I1ieHHs CTYJICHTOB, OLIEHKA IO MATHOAUIBHOM
CHCTEME.

IIncbMeHHBIN, COCTaBIEHUE AITOPUTMA: «METOMBI

METOJBl MPENOTBPALICHUS IOPYM CBIPbS U o
. MPEeOTBpPAIEHNs TOPYM CBHIpbS U T'OTOBOM
TOTOBOM MPOAYKLIUY;
MPOAYKIIHNY.
[IuceMeHHBIN, COCTaBIEHHE aNrOpUTMaA: «CXEMa

CXeMy MI/IKpO6I/IOJ'IOFI/I‘l€CKOFO KOHTPOJIA;

MHKpO6HOHOFquCKOFO KOHTPOJIA».

CaHI/ITapHO -TCXHOJOTUYCCKHUC Tpe6OBaHI/I$[ K
MOMEIIEHHUSIM,  00OpPYJIOBAaHHIO,  HMHBEHTAPIO,
OLIEXKIIE;

YcTHBIN GPOHTANBHBINA ONPOC BO BpeMs 3aHSITHS.

MpaBwJia JUYHOW TUTHEHBI pAOOTHUKOB MHUIIIEBOI
ITPOMBIIUIEHHOCTH.

VYcTHBIN (GPOHTANBHBINA ONPOC BO BpeMs 3aHSITHS.
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5. OCOBEHHOCTHU OCBOEHUSA JMCIIUIIJIMHBI 1J151 THBAJIN/1OB
N Jiin1l C OrPAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OOyueHue oO0yyarIMXCsi C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS TIPH
HEOOXOJMMOCTH  OCYIIECTBIISIETCST HA OCHOBE aJaNTHPOBAHHON  paboueit
IporpaMMbl  C  WCIIOJB30BAaHHEM  CICIMATBHBIX  METOJOB  OOy4YeHUs U
TUTAKTHYECKUX  MAaTepUaOB, COCTaBJICHHBIX C  y4eTOM  OCOOCHHOCTEH
MICUXO(PU3NYECKOTO PA3BUTHSA, WHAWBUAYATHHBIX BO3MOXXHOCTEH M COCTOSIHHS
3I0POBbS TAKUX OOydYaromuxcs (00y4Jaronierocs).

B memsix ocBoeHus yuyeOHOW IpOorpaMMbl TUCIHUILIMHBI WHBATMAAMU U JIUIAMH C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMHU 3/I0POBBSI TEXHUKYM O0ECIICUNBACT:

JUTSI THBAJIMIOB U JIUI] C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBbSI TI0 3PCHHUIO:
pa3MeIIeHne B JOCTYIHBIX [JI1 OOYYArOIIMXCS, SBJISIONINXCS CICMBIMU WA
CIIa0OBUIANIMMH, MECTaX U B aJaTUPOBAHHON (opMe CIpaBOYHON HHQPOpMAIIH
O pacrucaHud Y4e€OHBIX 3aHSATUN; TMPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOIIETO
oOy4aroniemycss HEoOXOJMMYI0 TIOMOIIb; BBIMYCK aJlbTEPHATUBHBIX (HOPMATOB
METOJMYECKUX MAaTepUaioB (KpyMHbIN mIpudT WK ayauodaiiibl);

JUTS UTHBAJIMIOB U JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS MO CIYXY:
HAJUIeKAIUMHU 3ByKOBBIMH CPEJICTBAMHU BOCIIPOU3BEIeHNE HH(OpMAITNH;

JUTSl UHBJIUJIOB U JIMI] C OTPAHUYECHHBIMU BO3MOYKHOCTSMH 3JI0POBbBS, UMEIOIINX
HapyIICHUS OTIOPHO-/IBUTATEIHLHOTO ammapara: BO3MO>XHOCTh
OecTpenaTCTBEHHOTO TOCTYIa 00yJaronuXxcsl B y4eOHbIE TIOMEIICHUS, TyaJIeTHBIC
KOMHATHI M IPyTHe TTOMEIICHHMS, a TAKXKe MPeObIBAaHNE B YKA3aHHBIX MTOMEIICHHUSX.
O6pazoBanue 00y4aromuXxcsi C OrpaHUYEHHBIMA BO3MOKHOCTSIMHU 3/I0POBBSI MOKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTMMH OOYyYalOIUMHKCS, TaK U B
OTIICTBHBIX TPYNIaX WX B OTACIbHBIX OpTraHU3aIusIX.

12



