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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 y4yeOHOM 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/bLHOM
NPOrpaMMbl NMOATOTOBKH CIIEHAJINCTOB CPeHEro 3BeHAa  IMCLUUIIMHA BXOIUT 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 O00JIACTH MHKPOOHMOJIOTHH, CAaHUTAPUU U
TUTHCHBI;

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

- MPOBEICHUE MUKPOOHOJIOTHYECKOTO KOHTPOJIS B TIUILEBOM MPOU3BOICTBE.

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 PE3YyJIbTaTaM;

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

v/ IPOM3BOIUTH CAHUTAPHYIO 00PabOTKY 000pYI0BAHUS M HHBEHTAPS;

v/ OCYIIECTBIATH MUKPOOHOJIOTUYECKHIMA KOHTPOJIb MUIIEBOrO
IPOU3BOJICTBA.



B pe3ynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI 00YyYarOUIUICs 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 MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B IPHPOJIE;

v/ XapaKTEPUCTUKU MUKPOQIIOPHI IOYBEI, BOJIBI U BO3yXa;

v’ 0COOEHHOCTH CanpOQUTHBIX U IATOTCHHBIX MUKPOOPTaHH3MOB;

v’ OCHOBHEIE IHUILECBBIE HH(EKIUH U MTUIIEBbIE OTPABJICHUS;

v/ BO3MOXKHBIE UCTOUYHHKH MHKPOOHOJIOIHYECKOTO 3aIPA3HEHUS B IHIIECBOM
MIPOU3BOJICTBE, YCIOBUS UX PA3BUTHS,

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

v’ CXeMy MHKPOGHOIIOTHIECKOTO KOHTPOJIS;

v/ CAaHUTapPHO-TEXHOJIOTHYECKHUE TpeOoBaHUS K MIOMEUIEHUSM,
000pyZIOBaHUIO, WHBEHTAPIO, OJACXKIE, NpaBuia JWYHOM TUTHEHBI PAOOTHUKOB
MUILIEBBIX 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
METO/Abl M CIOCOOBI BBINOJHEHUS MPOPECCHOHAIBHBIX 3a/ad, OLEHHUBATh HX
() PEeKTUBHOCTD U KA4€CTRO.

OK 3. IlpyHuMath peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalLUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasTh MOUCK M UCTIOJIb30BaHUE WH(OpMaIuu, He0OX0IMMON
JU1st 9PEKTUBHOTO BHITIOJIHEHUSI TPOPECCHOHANIBHBIX 3a/1a4, MPOPECCUOHATBHOTO
Y JTUYHOCTHOT'O Pa3BUTHSI.

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

OK 6. PaboraTh B KOJUIEKTMBE U KOMaHAe, 3(PQPEKTHBHO OOLIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISMH.

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
MOBBINICHUE KBATU(DUKAIIIH.

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.

[IK 2.2. OpraHu3oBbIBaThb M OCYIIECTBISATh TEXHOJOTMYECKHUI IPOLECC
W3TOTOBJICHUs] T0y(aObpUKaTOB MpPU TPOU3BOJCTBE XJieOa U XJIeOOOYTOUHBIX
W3JIEIIAN.

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

[IK 2.4. ObecrneunBaTh SKCILTyaTAIlMI0 TEXHOJIOTHYECKOTO O0OOPYIOBAHUS
XJIeOOTIEKapHOTO MPOU3BOJICTRA.

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

I[IK 3.2. OpraHu3oBbIBaTh M OCYIIECTBISATh TEXHOJOTHYECKHI MPOLECC
MIPOU3BOJICTBA CaXapUCTHIX KOHJIUTEPCKUX U3ICIUN.

IIK 3.3. OpraHu3oBbIBaTb U OCYUIECTBIIATh TEXHOJOTHYECKHUHN MPOLECC
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 U3JICIIUMN.

I[IK 4.2. Opranu3oBbpIBaThb M OCYIIECTBIATH TEXHOJOTHYECKHU IPOLECC
MPOU3BOJICTBA PA3TUYHBIX BUAOB MAKapOHHBIX U3/ICIIHUM.

IIK 4.3. ObGecnieunBaTh HKCILUTyaTalMI0 TEXHOJOTMYECKOro 000pYyAOBaHUs
MIPU ITPOU3BO/ICTBE PA3TUYHBIX BUJIOB MAaKapOHHBIX U3/ICTUH.

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

[1K 5.2. [InanupoBaTh BBIMOJHEHUE PAOOT UCTIOTHUTEIISIMHU.

[1K 5.3. OpranuzoBbIBaTh pabOTy TPYI0BOTO KOJUICKTHUBA.

[1K 5.4. KoHTpoaupoBaTh X0/ U OIEHUBATh PE3yJIbTaThl BHITIOJHEHUS padoT
VCIIOJTHUTEIISIMH.

[IK 5.5. BecTu yTBEPKIEHHYIO YUETHO-OTUETHYIO JOKYMEHTALMIO.

1.4. PekomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpamMMbl y4eOHOM

TUCHUTITHHBI:

MaKCcUMaJbHOU yueOHON Harpy3ku oOyudatomerocs: 133 vaca, B ToM uucie:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocs 93 yaca;
caMoCTOosITeTbHOM paboThl oOyuatomierocs 40 yacos.

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

Bua yueOHoii paboThl Qovem uacos
MaxkcumasbHasi ydeOHasi HArpy3Ka (Bcero) 133
Oo0s13aTeIbHAN aYyAUTOPHAs y4eOHAasi HArPy3Ka (BCero) 93




B TOM 4YHCJIC:

71a00paTopHbIE PaOOTHI 18

MPAKTUYECKHE 3aHATUS 18

KOHTPOJIbHBIE paOOThI -

KypcoBas pabota (IpoekT) (ecau npedycmompero) -

CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 40

B TOM 4UCJIC.

camocTosiTeNibHass pabota Haa KypcoBod paboToi -

(mpoekTom)
Hmoeosas ammecmayus 6 ghopme (ykazams) 3 cem.-  KOHmPp.
paboma;
4 cem.- oughg.
3ayem




2.2. TemaTudeckuii miaH u coaepxkanue yueonoii mucunmiuabl MUKPOBUOJIOT'USA, CAHUTAPUSA U TUTUEHA
TB IIMIEHBOM ITPOU3BOJACTBE

HaumeHnoBaHnue Conepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaToprle paﬁOTbI U NMPAKTHYIECCKHE 3AHATUSA, CAMOCTOATEIbHAA paﬁoTa O0BeM yacoB ypOBeHL
pa3aesioB H TeM o0yvyallmuxcs, Kypcopasi paéora (IpoeKT) (eciu npedycmompeHvl) OCBOEHHUS
1 2 3 4
Paznen 1. O01mast MUKPOOHOJIOTHA
Tema 1. Coniepkanue ydeOHOTO MaTepuaa 2
Bgenenue 1 | Ilpemmer wMukpobOmosnorun. Mcropuss mukpoOmonorun. OTKpeITHE MHKpoOpraHm3mMoB A.Ban 2
Jleenrykom. JI. Tlacrep — OCHOBONOJIOXXKHHUK MHUKpOOMOJOruu. Pa3BUTHE OTCUECTBECHHOMN
MUKpoOuoJioruu. [ TaBHbIC HaNPaBICHHUSI PA3BUTHSI COBPEMEHHON MUKPOOUOJIOTHH.
CamocrosrenbHas paboTa 00ydJaromuxcs 2 3
PaboTa ¢ aurepaTypoi.
Tema 2. Copepxanne yueOGHOr0 MaTepuaia 2
Oomas 1 | Mup mukpooprannzMoB. Cucrematuka. MeTopl n3yueHus MOp(HOJIOTHH U MOJICKYJISIPHON OpraHU3aIiH 2
MHUKPO0OHOJIOT M. MUKpoopraHm3moB. OOmme Tpu3HAKd W pa3sHooOpasWe  MHUKpPOOpraHm3MoB. llomokeHue
MUKpPOOPraHU3MOB B Tmpupojae. l[IpokapuoTHpie U 3yKapHOTHBIE MHUKpPOOpPraHu3Mbl. CBETOMOJLHAS
MUKpocKkonus. MccienoBanue sKUBbIX U dI))I/IKCI/IpOBaHHI)IX 00BEKTOB.
JlabopaTopubie paboTsr 1 2 3
YCTpOMCTBO MHUKPOCKONIA M TEXHHKAa MMKPOCKONMPOBAaHMUS. TeXHUKAa NPUIOTOBIICHHS IIPENaparoB
MHKPOOPTaHU3MOB.
[paktnaeckue 3ausaTHs 1 2
[IpocThle U CIOKHBIE METOIBI OKPACKH.
CamocrosTenbHast paboTa 00ydaronuxcs 2
Pabora c¢ gwureparypoit. IlomroroBka cooOmennit Ha Temy: «lIpokapuoTHEIE W JyKapHUCTHBIC
MHUKPOOPraHU3MbL. MeTobl n3ydeHust MOP(OIOTHH W MOJIEKYJISIPHOH OpraHu3alllii MUKPOOPTaHU3MOBY
Tema 3. Cogepxanre yueOHOTO MaTepHraia 2
Mopddoorus, 1 | OmHOKIETOUHBIE M MHOTOKJIETOYHble Oakrepun. Dopma u pasmepbl. CtpoeHue OakTepHaIbHOU 2
CTpPOeHue, (npoxapuoTHO#) KneTku. JBmkeHue OakTepuil. PazMHOeHUe OakTepuii, 0COOEHHOCTH 00pa3oBaHUS,
pa3BurHe, CTPOGHUSI M COCTaBa JHJIOCIOP. YCTOHYUBOCTH CIIOpP K HEOMArompHsTHBIM BO3JCHCTBUSAM. [IpuHIMITEI
KJaccupuxanmus KJIaccu(UKaIu OakTepuid. XapaKTepUCTUKA OTICIIbHBIX TAKCOHOMHYECKUX TPYIII OaKTepHUH.
MPOKAPHOT. JlabopartopHsle paboThI 2 2 3
M3yuenne mopdonoruu 6akTepuid. Oxpacka mmo I'pammy.
CamocrosrensHas paboTa 00ydaromuxcs 2
Pabora c mureparypoii. IlomroroBka cooOmienmii Ha Temy: «lIpuHIMIBI Kiaccupukanum OaKTEepHil.
XapaKTepUCTHKA OTAEIbHBIX TPy OaKTEPHii»
Tema 4. Cogepxanre yaeOHOTO MaTepraia 2
MopdoJiorus, 1 | llomoxxeHne W pacmpocTpaHeHrne rpuOoB B mpupoje. OCOOEHHOCTH OHMOJOTHMYECKOW OpraHu3allui 2
CTpOeHue, MUIENMATBHBIX TPHOOB, HU3IIME W BhIcue TpubObl. CTpoeHune rpuOHON KieTkd. L[ukiabl pa3BuTusS u
pa3BurHe, CIocoObl  Pa3MHOXKEHHS  MHUICIMANbHBIX TpuboB. Knaccudukarmss rpuboB.  XapaKTepUCTHKA
KJIaccupuxanmus IIPEACTABUTENIEH OT/IEIbHBIX KJACCOB M X 3HAYEHHUE.
JyKapHoOT. 2 | HApoxoxu. @opma, pazmepsl. OcOOEHHOCTH CTPOEHHS APOFOKEBOM KieTkd. Kiaccudukamus aposxoken. 2 2
XapaKTepucTUKA JPOAOKEH, UMEIOIIMX IPOMBIIIJICHHOE 3HAUCHHE.
JlabopaTopHbie paboTsr 3 2 3
NzydeHne MopdhoJIOTHH MULIETHATLHBIX TPHOOB, TPOXIKEH
CamocrosTenbHast paboTa 00ydJaromxcs 2

PaboTa ¢ ureparypoi.




Tema 5. Conepkanne yuyeOHOrO MaTepuaia
Mopdoorus, 1 | ®opMBI CyIIECTBOBaHHS, CTPYKTypa, OCOOEHHOCTH XHMHYECKOTO COCTaBa U  PEMPOAYKITHUS.
CTpOeHue, IIpoucxoxaenue, pacrpocTpaHEHUE BHPYCOB B MPUPOJE U UX 3HAYEHHE. BUpPYChl MHUKpOOPTaHHU3MOB.
pa3BuTHe ®aru. bakrepuodaru. BupyneHTHbie U ymepeHHbie (haru. Poib ¢aros B nuieBoi MPOMBIIUICHHOCTH.
BHEKJICTOYHBIX CamocrosrenbHas paboTa 00ydJaromuxcs
OpPraHusMoB Pabora ¢ nureparypoii. [logroroBka coobmiernii Ha Temy: «Bupychl, GOpPMBI CYIIECTBOBaHUS, CTPYKTYpA,
(BprCBI)- MPOUCXOXKAECHUE, PACIIPOCTPAHEHUE B IPUPOIE)
Tema 6. Copepxanrie yaeOHOT0 MaTepuaia
KyabTuBupoBanue | 1 | HakonmuTenbHbIE KYJIbTYphl MHKPOOPTaHU3MOB M TPUHIMIN JJIEKTUBHOCTH. YHCTBIE KYIbTYPHI
U pocT MUKPOOPTaHU3MOB, MX 3HAYCHHE M METOABI MoJyueHus. [IuTarenbHble CpPeIbl M WX KIIACCU(PUKAIUS.
MHUKPOOPraHUu3MoOB. CrocoObl  KyJbTUBHUPOBAHHUS MUKPOOPTAaHM3MOB: TIOBEPXHOCTHBIM, TIYOWHHBIN, NEPUOAUYCCKUI U
HENPEPHIBHBIN.  3aKOHOMEPHOCTH  pOCTa  KyIbTYp MHKPOOPTAHH3MOB TPH  MEPHOAMYECKOM
KyJIbTUBUPOBaHUU. HenpephiBHOE KYJIBTUBUPOBAHWE B IUINCBOM MPOMBINUICHHOCTH. MMMoOMIU3ams
MUKPOOHBIX KJICTOK.
[IpakTrdeckue 3aHATHS 2
KynpTuBHupoBaHne MUKPOOPTaHU3MOB. [IpUTrOoTOBICHNE TUTATEIBHBIX CPEIL.
CamocrosTenbHast paboTa 00ydJaronuxcs
[loaroroBka cooOmiennii Ha TeMy: «BnusHHe TemmepaTypsl W BIQXHOCTH Ha JKH3HEIESATEIHLHOCTH
MHKPOOPraHu3Mbl. BIusiHue JaBJICHUS U paiUalMK Ha KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOBY
Tema 7. Copepxanrie yueOGHOr0 MaTepuaia
OOmen BemiecTB B | 1 | DiieMEeHTApHBIN COCTaB KJIETOK MUKpoopranu3MoB. CojiepskaHue BOJIbI B KJICTKaX MUKPOOPTaHU3MOB H €€
MHUKPOOPraHu3Max. ¢opmel. [lumessie moTpedHOCTH MHKpOOpraHu3MoB. CoeIMHEHHUS YIiepoaa W a30Ta, HCIOIbh3yeMble
MUKpOOpraHu3MaMu. THIBI TUTaHUs: reTepoTpodHbIi U aBTOTpodHEIA. DakTopsl pocTa. MexaHU3MBI
MPOHUKHOBCHMS IMUTATEIBHBIX BEIIECCTB B KJIETKY: HacCUBHas IUQPQYy3usi U aKTUBHBIA TPAHCIIOPT.
buocunTeTHYECKME (KOHCTPYKTHBHBIE) Ipoliecchl. OCHOBHBIE MOHOMEPHI KOHCTPYKTHBHOTO OOMEHa U
NyTH HX 00pa3oBaHUS. O6>$He MPEJCTABICHUS O CHHTE3¢ OHOIMOJMMEPOB U JIPYTHUX BaKHEHIINX
coeMHEeHMH KJIeTKH. [IoHATHE — BTOPUYIHBIC META00IU3MEI.
2 | DHepretnyecknii oOMeH. Buapsl 5SHepruu, uUCHOJIb3yeMble MuUKpoopraHmdmMamu. @Dortorpodsl u
xemoTpoel. OcobeHHOCTH OMOJIOTHYecKoro okuciieHusi. CrocoObl CYIIeCTBOBaHHMS M THIBI OOMEHa
BEIIECTB Yy  MHUKPOOPTaHU3MOB:  XEeMO-TeTepoTpo(dbl,  XeMOaBTOTPOdbI,  (oToreTepoTpodsl,
¢doroaBToTpOohbl. CrIOCOOBI MONYYeHUsT SHEPTUU xemorereporpodamu. AspoOHoe npixanue. HemomHoe
okucieHue. B3anMoCBsI3b KOHCTPYKTHBHOTO M SHEPTETUYIECKOTO 0OMEHOB Y MUKPOOPTaHHU3MOB.
CamocrosrensHas paboTa 00ydaromuxcs
Pab6ora c HHTepaT}époﬁ. [loxroroBka cooOmieHni Ha TeMy: «DIIEMEHTAPHBIA COCTaB KJIETKH, THITHI TUTAHUS,
sHepreTryecKuii 0OMeH. CriocoObl OTYUSHHS YHEPTHID)
Tema 8. Conepxanue yueOHOro MaTepuaia
Baxneitmmue 1 | CnoupToBoe OpoxeHHe. XapaKTEpPUCTHKa MHKPOOPTaHW3MOB - BO30YAMTENIEH CIUPTOBOTO OpPOKEHHS.
OnoxumMHuUecKue OO0pazoBaHue 3TUIOBOTO crupTra Apoxokamu. OOIIue yCcIIoBUS CHHPTOBOTO OposkeHUs. [IpaxTmdeckoe
NpPoLECcCHI B UCIIOJIb30BaHHUE CIIUPTOBOTO OposkeHHs. OCOOEHHOCTH CIHPTOBOTO OPOXEHHUSI B PA3NIMUHBIX OTPACIIAX
MHKPOOPraHnu3Max. MUTIEBOH MPOMBIIIIICHHOCTH.

Mono4Hokucnoe OpokeHHe. XapaKTepUCTHKAa MOJIOUHOKHCIBIX OakTepuil. ['omodepMmeHTaTUBHBIE U
reTepoepMEHTaTUBHbIE MOJIOYHOKHCIBIE OakTepuu. VICcTonp30BaHWE MOJIOYHOKHCIOTO OpOXXEeHHS B
MUIIEBON MPOMBIIIJICHHOCTH.

2 | llporinoHoBoOKKCHOE OpokeHHE. XapaKTEPUCTUKH TMPOMHOHOBOKHUCIBIX —OaKTEpHH.
UCIIOJIb30BaHHUE TIPOITMOHOBOKUCIIOTO OPOXKEHUSI.

MacinsiHo-KHcIoe OpOKEeHUE H alleTOHO-OyTHiioBoe OposkeHue. Mopdonorudeckie u GU3NOIOTHIECKUE
ocobeHHocTH Bo30yauTesnel. [IpoMbInieHHOE MPOM3BOACTBO MACIISIHOW KUCIIOTHI, alleTOHA U OyTaHoJIa.

IIpakTiueckoe

3 | O0pa3oBaHKEe YKCYCHOH KHUCIOTHL. DH3HOJ0T0-OMOXMMHYECKIE OCOOCHHOCTH YKCYCHOKHCIIBIX OaKTepHUH.




CriocoObI TPOU3BOJICTBA YKCYyCA.
O06pa3oBaHue OpPraHWYCCKUX KHCIOT MHUICIHATBHEIMU TpuOaMu. [IpOMBINIUIEHHOE MPOW3BOICTBO
JIMMOHHOM KHUCJIOTHL. | HUEeHue.

[pakTryeckue 3ansaTHs 3 3
N3ydyenne xuMu3Ma BaXKHEUIINX OMOXMMHUYECKHX TIPOIECCOB MHKPOOPTaHM3MOB, HWCIOIB3YEMBIX Ha
NPEANPUITUIX OTPACIH.
CamocrosTtenbHast paboTa 00ydJaromnxcs
PaboTa ¢ ureparypoi.
Tema 9. CojaepkaHue yueOHOro MaTepuaia
Biusinue ycaoBuii | 1 | Biusiaue Qusuueckux QakrtopoB. PocT MHKpPOOpPraHM3MOB B 3aBUCHMOCTH OT TEMIEpaTyphl. 2
BHEILHEH cpelbl Ha [cuxpodunsl, Me3oduibl, TepMOGMIbL. TepMOYCTOMYMBOCTH BETETATUBHBIX KJIETOK W CIOP
MHUKPOOPIraHU3MBbl, MHUKpPOOPraHu3MoOB. lcrnonb30BaHUE BBICOKHX TEMIIEpaTyp [Uisl cTepwin3anuu. JlelcTBHE HU3KHUX
pacnpocTrpaHeHue TEMIEpaTyp Ha MHKpPOOPraHu3Mbl. BiusHuE TIHAPOCTATUYECKOTO MAaBICHHS HAa MHUKPOOPraHU3MBL
B IIpupoje. Paguanus u xapakTtep ee JeMCTBUS HA MUKPOOPraHU3MBI. VCHonb30BaHHE HEKOTOPBIX (POPM JIYHIHUCTOH
SHEPTHH I cTeprwim3anud. PannoBonHsl. llepcnekTnBHOE MpUMEHEHHE TOKOB BHICOKOM dacToThl (BY)
u cBepxBbIcOKOW 4acToThl (CBY) B MukpoOuomornu. 3Ha4eHUE BIAKHOCTH JJIS JKM3HEACATEILHOCTH
MUKpoopranu3moB. [loka3arens akTHBHOCTH BOJIBL. Y CTOMYUBOCTh MUKPOOPTIaHW3MOB K BBICYITUBAHHUIO.
Bmussane  ocmortmdeckoro  gaBieHus. OcoOeHHOCTH TanodmioB. OTHOIIEHHE MHKPOOPTaHU3MOB K
MOJIEKYIIPHOMY KHCIOPOIY: adpOoOLI M aHadpoOk! (00auraTHeIE H (DaKyJIETATHBHEIE), MUKPOAdPO(DUILL.
2 | BausgHue XuUMHYECKMX M OHONOrM4eckuX (HakTOpoB. 3HAu€HHE OKHCIHTEIbHO-BOCCTAHOBUTEIBHOTO 2
noteHimana u pH cpemsl i KU3HEAESTEThHOCTH MHKPOOPTaHM3MOB. AHTHMHKpPOOHEIE BeEIECTBa,
XapakTep Ccrnenu(pUIHOCT, U MEXaHM3M HUX JCHCTBHA. B3aMOOTHOIIEHWS MUKPOOPTaHH3MOB MEXKIY
c000i1 1 ¢ makpooprauusMamu. CuMOno03. ACCOITHATHBHBIC M AHTATOHUCTHYECKHE (DOPMEI CUMOMO034a.
3 | PacmpocTpanenne MUKpOOPTaHU3MOB B IPUPO/IE: TI0YBA, BOJIA, BO3AYX, TEJIO YEIOBeKa, 000PYIOBaHUE U 2
T.IL
[pakTuyeckue 3ausaTus 4 3
Posib MUKpPOOpPTraHM3MOB B KPYTOBOPOTE BEIIECTB B MPHpoae. MUKpoduiopa Tella 4enoBeKa.
CamocrosrenbHas paboTa 00yJarommxcs
PaGora c¢ gwmreparypoii. IloaroroBka cooOmieHuii Ha TeMmy: «OTHOIIEHHE MHKPOOPTaHH3MOB K
MOJICKYJISIPHOMY KHCJIOPOJTY. ACCOIIMATHBHBIC M aHTATOHUCTUYECKHE )OPMBI CUMOMO03a»
Tema 10. Copepxanue yaeOHOro Marepualia
Cannrtapus u 1 | JInyHas ruTHeHa PaOOTHUKOB MHIIEBBIX MPEANPUITHHA. | eTbMUHTO3bI U MX MTPO(MUITAKTHKA. 2
TUrMeHa B 2 | [laroreHHble MHKpPOOPraHM3MbI M HMX OCOOeHHOCTH. CaHHMTapHO-TIOKa3aTeNbHbIE MHUKPOOPTaHU3MBI. 2
NHIIEeBOM O01re TPUHIUIB MUKPOOHOJIOTHYECKOTO U CAHUTAPHO-TUTHEHUIECKOT0 KOHTPOJISL.
NPpOU3BOACTBE. 3 | llumeBble WHPEKIUM © OTpaBieHUSA. VICTOYHWKA TIOCTOPOHHHX MHKPOOPTaHW3MOB B ITHIIEBHIX 2
npou3BojcTBax. [IpoduinakThka KHIIEYHBIX 3a00JIeBaHMK W THIIEBBIX OTPaBIEHUH, TpPeOOBaHUS K
Ka4yeCTBY CBIPhsI M MUIIEBBIX TPOAYKTOB.
[pakTrdeckue 3aHATHS 5 3
N3ydeHne nuineBbiXx WHGEKIUHA M MUIIEBBIX OTPABICHUI B MHIIEBOW OTpaciu. PacciemoBaHue MUILEBBIX
OTpAaBJICHUM.
[pakTryeckue 3ansaTHs 6
[IpodpunakTika KHIIEYHBIX 3a00JE€BaHMI M MUILEBBIX OTPABICHWH, TPeOOBaHHA K KauyeCTBY CBHIpbS H
MUIIEBBIX TPOAYKTOB.
CamocrosTenbHast paboTa 00ydJaromxcs
Pabota ¢ muTepaTypou.
Tema 11. Copepxanne yaeOHOTO MaTepuaia
CaHMTapHO- 1 | CanurapHo-aruieMuoorudeckue TpeOoBaHUs K (akTopaM BHEIIHEH cpelasl U OJIaroycTpouCTBY 2
THTHEeHUYeCKU npeanpusTuii. OCHOBHBIE TPeOOBaHUS K COJICPKAHUIO: KaHAJIM3ALKHU, BEHTHISILMY, OCBELLICHHIO H T.II..
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KOHTPOJIb 2 | CanurapHble TpeOOBaHMS NP TPAHCHOPTUPOBKE, XPAaHEHWH TOTOBOM MPOAYKIMHM Ha MHUILEBBIX 2
NMHUIEBBIX IPEIITPHUATHSAX.
NPOMU3BOACTB. 3 | CaHMTapHBIN peXXUM MPEANPUSITHS. 2
[TpakTuyeckue 3ansaTus 7 3
I'uruenudeckast xapakTepucTuka (PaKTOpOB BHEIIHEHW cpeabl W TPeOOBaHUS K YCTPOMCTBY MHILIEBBIX
IPEANPUITHHA.
[pakTuyeckue 3ansTus 8
I'urnennyeckre OCHOBBI NMPOCKTHPOBAHMS IHILEBBIX NPEANPHUATHH, IUIAHUPOBKA M OTIENKA MTOMEIIEHU,
TpeOoBaHUs K 000PYIOBAHHUIO.
CamocrosTenbHast paboTa 00ydJaromuxcs
Pabora c¢ mwureparypoit. I[loaroroBka cooOmeHuii Ha Temy: «CaHWUTapuss W THUTHCHA B IHIICBOM
IIPOU3BOACTBE»
Paznea 2. CnenpajbHasi MUKPOOHOJIOT HsI
Tema 1. Copepxanrie yueOGHOro MaTepuaia
JpoxikeBoe 1 | YcnoBusi XpaHeHMsT M Pa3sMHOXKEHHs Jpoxoked. Uucras KyiabTypa Apoxoked. IIpomomkuTesbHOCTh 2
NPOU3BO/ACTBO reHepanuu. Peanuzanys Ha NUIIEBBIE OPEAIPUSITHSL.
JlabopaTopHusie paboTsl 4 3
MHUKpOCKOTTUpOBaHHE  XJIeOOMeKapHbIX  Apoxokeil. Ompenenenue 00CEMEHEHHOCTH MOCTOPOHHUMHU
MHUKpPOOPraHU3MaMH, IPOLEHTA MAaYKYIOIUXCS KIETOK.
CamocrosrenbHas paboTa 00ydJaromuxcs
Pabora ¢ nureparypoii. Iloaroroska pedeparos Ha TeMY: «JIpOXKIKEBOE MPOU3BOACTBAY
Tema 2. Conepxanre yaeOHOro Marepuaa
Muxpobuosoruss | 1 | Cripbe Xy1e00NeKapHOTO MPOU3BOJICTRA, YCIOBHUS ero XpaHneHus. Ctaauu Xie6oneKapHOro NpOU3BOCTBA. 2
XJ1€00MeKapHOr 0 YcinoBus TpOBEICHUS BCEX TEXHOJOTHUECKUX OIepaIiui
NpOU3BOACTBA. 2 | MukpoopraHu3Mbel — MIICHUYHOTO, PXKAHOTO TecTa. BriusHMe J00aBOK W yIydluuTened Ha 2
KHU3HEIESITEIbHOCTh MUKPOOPTaHU3MOB B TecTe. [IpuMeHeHne pepMEeHTHBIX MpenapaToB AJs YIyUdlIeHUs
KaJyecTna xJieha.
2 | Mukpoopranu3mMsl — BpeAUTENH MPOU3BOAcTBA. llopoku u Oone3nn xsneda, BO3HUKAIOIINE B PE3yIbTaTe 2
KHU3HEIESATEIBbHOCTH MUKPOOOB. MHUKpPOOHOIOTHYECKUIT KOHTPOJIb U CAHUTAPHO-TUTHEHUYECKUI PEXUM
XJIeOOIIEKapHOT 0 MPOU3BOJICTBA.
JlabopaTopHbie paboThl 5 3
W3ydeHne BIUSHNE TEMIIEPATYPhl M HATMYUS MHIPEIUEHTOB Ha JKU3HEAESITEIbHOCTh MUKPOOPTaHU3MOB.
JlabopaTopubie paboThI 6
Omnpenenenue o0IIEro KOJIMYECTBA MUKPOOPTaHU3MOB B MyKe. AHAIN3 MUKPOQIOpPBI 00pa3oB MyKH IOCTe
BBICEBA HA TBEP/IbIE MUTATEIHHBIE CPEMBIL.
CamocrosrenbHas paboTa 00yJarommxcs
Pabora c nurepatypoii. [logroroka pedeparos Ha Temy: «Chipbe XJI1€0OMEKAPHOTO MPEATIPHATHS. Y CIIOBHUS
IIPOBE/ICHHsI Beca TEXHOJOTHYECKHUX ONepalrii B XJIeOOEeKapHOM IPOU3BOJICTBE
Tema 3. Conepxanne yayeOHOTO MaTepuaia
Muxkpoounoaorua | 1 | Mukpodiopa OCHOBHBIX BHIOB CBHIPbS M BIHMSHHE €€ Ha KayeCTBO MPOXYKUUH. MUKpoOHas mopua 2
KOHJAUTEPCKOro TOTOBOW MPOAYKIIMY IIPY XPAaHEHHH.
NpoMu3BOACTBA. 2 | Caxapuoe mupom3BoiacTBo. llpom3BoacTtBo matoku. MepMEHTHI MHUKPOOPTaHHU3MOB, HCIOIB3yEeMbIE B 2
IIPOU3BOACTBE NATOKH. MUKPOOPTraHU3MbI — BPEAUTENN IPOU3BOICTBA.
3 | IIpouzBoncTBO MIOKONaAa. MUKPOOHOIIOTHUECKUE H OMOXMMHYECKUE MPOIECCH, MPOUCXOISIINE MPH 2
bepMeHTanMKH Kakao-6000B. MUKpOOHOIOrHYECKHH KOHTPOJIb W CAHUTAPHO-THTHEHUYECKUH pPEKHUM
IIPOU3BOACTBA KOHAUTEPCKUX U3IEIINN.
JlaboparopHsie paboTs! 7 3

MukpoOHOJIOTHYECKHI aHaIu3 CAMBOYHOIO Macja, MOJIOKa, SIMII.
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Jlaboparopusie paboTs! 8
MuKpoOHOTIOTHIECKHN aHATTN3 KPeMa, OTpeIeTIeHIe CTAPIIOKOKKOB B KpeMax.

[pakTuyeckue 3ansaTus 9
CanuTapHbie TpeOOBaHHMS TP XPaHSHUHM TOTOBOW MPOJYKIIUU HA MUIICBBIX MPEIIPUITHSIX.

CamocrosrenbHas paboTa 00ydJaromuxcs
PaGora c¢ mmreparypoii. IlogroroBka pedeparoB Ha Temy: «MHUKPOOHOIOTHYECKHE TMIPOIECCH B
KOHIMTEPCKOM ITPOU3BOACTBEY»

Tema 4.
Muxkpoouosorus
MaKapOHHOT0
MPOU3BOACTBA.

Copepxannie yaeOHOro MaTepuaia

1 | Ilpom3BoacTBO MakapoH. Mwukpoduopa OCHOBHOTO CBHIpbS. MUKPOOHOIOTHYECCKHH KOHTPOIb |
CaHUTAPHO-TUTHEHUYCCKUN PEKUM MPOU3BOACTBA MAKAPOHHBIX HU3JICIUH.

JlaboparopHusie paboTs! 9
Omnpenenenne 3arpsA3HEHHOCTH PyK TMEpcoHala W 000pyAOBaHUS Ha OOy OOCEMEHEHHOCTh W HaJHMIMe
KHILIEYHOH MaJIOYKH.

CamocrosTenbHast padboTa 00ydJaronuxcs
PaGora ¢ mureparypoii. [logroroska pedeparoB Ha TeMy: «MHKpOOHOIOTHYECKHE TIPOIIECCH B MaKapOHHOM
IIPOM3BOJCTBEY

Hroro

133

Jns XapaKTepUCTUKH YPOBHSI OCBOCHHS YI€OHOTO MaTepHaa HCIOIb3YIOTCS CIEAYIONIHe 0003HAYCHHS:

1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHee U3yYCHHBIX 0OBEKTOB, CBOICTB);

2. — penpOTyKTUBHBIH (BBIIOTHEHHE AESITEIHLHOCTH 110 00pa3ily, HHCTPYKIIUH FITH IO, PYKOBOACTBOM)

3. — IPOAYKTUBHBIH (ITAHKPOBAHUE U CAMOCTOSITEIIFHOE BHITIOJTHEHHE JISSITEIFHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JUCITUITJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1221 JIabopaTopust MUKpOOHOJIOTHH, cCaHUTapuu ¥ ruruensl 1 TXK.

JlabopaTopHbie cTobl Ha 15 MecT, pabodee MeCTO IMpernojiaBaress, Tym0a ¢
MOWKOM.

O6opynoBanue: 1a00paTOpPHBIC BECHI, aKBaTUCTUIATOP J[D-4-02, TepmocTar
TC-1, snexTporuMTKa Kepamuueckas AByxkomdopouHas, kamepa [opseBa 4-x
CETOYHAas1, NMETIN MUKPOOHOJIOTHYECKUE, CTEKIIO TTOKPOBHOE, CTEKIIO MPEIMETHOE,
gamku [letpu, uentpudyra nmadbopaTtopHas, caxapuMeTp YHHBEpCaJbHBINA, OaHs
BoAsHAs  JraboparopHas, AxBaguctwuiarop — J1JI-4-02,  AHamuTuyeckue
ANIeKTpOHHBIE Bechl Pioneer, MuxkpoBuzop puVizo-101(4 1wmr),AHanuzarop
BiaxHocTUMX-50, Llenatpudyra nadoparopuasllJIH-16, TepomocTaT Bo3aylIHbBIN

TC 1/201,Xonomunsauk Indesit.

3.2. UudopmannonHoe odecnevyeHne 00yueHust

IlepeyeHb pexKOMeHIyeMbIX
JAOMOJTHUTEIbHOM JINTEPATypPbl

y4eOHBIX

Tabmuua 1 — ObecnieueHue TUCIMIIIMHBI YIeOHBIMH W3IaHUSIMUA

U3JaHMI,

HNHuTepHeT-pecypcos,

Bbubdanorpaduyeckoe onucanne u3TaHus
(aBTOp, 3arJ1aBue, BUA, MECTO M IO U3JAHUS, KOJI.

cTp.)

OcHoBHast/
IOMOJIHUTEIbHA
sl JIUTEpaTypa

Knuroodecne4eHHOCTDL

KoJj-Bo. 3k3. B
onoJI.
CIIoI DY

DJIeKTPOHHBbIE
pecypchl

Nnesmenko, H. I

MuKpOOHOIOTHS TUIIEBBIX IPOU3BOICTB: YIEOHHK
.— 2, crepeotun. — Mocksa : OOO "Hayuno-
m3narensckuil nentp MHOPA-M", 2017 — 412 c.

OCH

9bC ZNANIUM

Bacrokosa, A. T.

MukpoOuoaorus, GU3HOIOTHS TUTAHUS, CAHUTAPUS
W TUTHEHA : y4eOHUK Juia cnenranbHocTH "[loBap,
KOHAUTEP" CpeaHero MpoheCCHOHAITBHOTO
oOpa3zoBanus / A.T.Bactokosa. - Mocksa : KnoPyc,
2021. - 196 c. : un., Tabn.(Cpennee
nmpodeccoHaNbHOE 00pa3oBaHe).

OCH

48

Emnes, B. T.

Muxkpobuosorus : Yueonuk s CITO / Emues B.
T., Mumryctus E. H. — 8-e uzn., ucnp. u mon .—
DIIEKTpOH. 1aH. — MockBa : 3naTenscTBo
IOpaiit, 2019 — 428 c.

on

OBbC IOpaiit

Emnes, B. T.

OcHoBbI MuKpoOunosoruu : Yuebnuk s CIIO /
Emues B. T., Mumyctun E. H. — Dnektpos. gaH.
— Mockga : M3gatensctBo FOpaiit, 2019 .— 248 c.

J011

ObC IOpaiit

Bacunwesa, E. 0.

PyKOBOZCTBO K NMPOBEICHHUIO Ja00PAaTOPHBIX PadoT
[0 MUKPOOMOJIOTHH : Y4eOHO-METONIECKOE
nocobue / E. FO. BacunbeBa.— Cankr-IletepOypr :
M3n-so CIIOI DY, 2017 — 48 c.

J011

35

Ob
OPAC.UNECO
N.RU
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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 OCBOEHUWS YUYEBHOU

JUCHUITJIMHBI
KonTpoas u omnenka

PE3yJbTATOB

OCBOCHHUS  Y4eOHOH  JUCHUIUIMHBI

OCYHICCTBIICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IPAKTHYCCKHUX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

a TaKKC BBIIIOJIHCHUS

00y4JaromMUMUCS WHIUBUAYAJTbHBIX 3a/IaHUH, UCCIICTOBaHUM.

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

yMeThb:

paboTath ¢ JJabOpaTOPHBIM 000PYAOBAHUEM; JlaboparopHbie pabOTHI, YCTHBIN OMPOC.
OIIPECISATh OCHOBHBIC TPYIIBL |

MHKPOOPTaHU3MOB;

IIPOBOJUTH MI/IKpO6I/IOJ'IOFI/I‘ICCKI/IC HCCIICIOBAaHUA
1 IaBaTb OLICHKY IOJYYCHHBIM PE3YJIbTaTaM,

HpOBeI[eHI/IC OIIBITOB U OLICHKA PE3YJILTATOB.

co0monaTh CaHUTAPHO-TUTUCHUYCCKHE .
BusyasbHblil, Mpu NPOBEICHUH J1A0OPAaTOPHBIX H
TpeGoBaHuUs B YCIIOBHUSIX HHIIEBOTO
MPaKTUYECKUX PadoT.
IPOU3BOJICTBA,
HPOBOJUTH CaHUTaPHYIO 00paboTtky | [TMChMEHHBIH, COCTAaBICHHE AITOPUTMA: «IOPSIOK

000pYyIOBaHUS M UHBEHTApS;

MIPOBENICHHsI CAHUTApHOU 00pabOTKI».

OCYILLECTBIISITH MUKPOOHOJIOTMYECKHH KOHTPOJb
MHUILEBOIO IPOU3BOACTBA.

[MpakTudeckas, onenka auddepeHnraIbHas

3HATb:

OCHOBHBIC NOHATHA U TCPMHUHBI MI/IKpO6I/IOHOFI/II/I;

YcTHBIH (HpOHTANBHBIN OITPOC MO TEMAM.

KJIacCH(UKAIMI0 MUKPOOPraHU3MOB;

IIrcbMEHHBIH, IO BOIIPOCAaM BO BPEMSI 3aHATHS

MOp(hOoIOTHI0O ¥ (PU3HONOTHIO OCHOBHBIX TPYII
MHUKPOOPTraHH3MOB;

YcTHBIH (POHTANBHBIN OMPOC BO BpeMs 3aHSTHSI.

TEeHETUYECKYI0 M XHMHYECKYyI0  OCHOBBI
HACJICICTBEHHOCTH U (OPMBI HM3MEHUYUBOCTH
MHKPOOPTraHU3MOB,;

[TucbMeHHBIH, IO BOITPOCAaM BO BPEMSI 3aHATHUS.

POJIb MUKPOOPIaHM3MOB B KPyrOBOPOTE BEIICCTB
B IIPHPO/IE;

Coo011ieHHs CTYJICHTOB, OILIEHKA IO MATHOAIBHOM
CHCTEME.

XapaKTepUCTUKU MHKPO(MIOPHI MOYBHL, BOIBI U

YcTHBIH (POHTANBHBIN OMPOC BO BPEMsI 3aHSTHS. .

BO3yXa,
0CcOOEHHOCTH CcanmpoUTHBIX ¥  MATOT€HHBIX . .

YcTHBIN (POHTANBHBIN ONPOC BO BPEMsI 3aHATHA. .
MHUKPOOPTaHU3MOB;

OCHOBHBIC ITHMIICBBIC I/IH(i)eKLII/II/I n TIUIICBBIC
OTpAaBJICHUS;

[TucsMeHHbIN, 110 BOIIpOCaM BO BPEMSI 3aHATHSL.

BO3MOKHBIC HCTOYHHKHU MI/IKpO6I/IOJIOFI/I‘-IeCKOFO
3arps3HCHUA B IMIICBOM ITPOU3BOJCTBE, YCIIOBUA
HX pa3BUTHUS,

Coo01ieHns CTy/IEHTOB, OIEHKA MO MATHOAUTBHOM
CHUCTEME.

HHCLMGHHBIﬁ, COCTAaBJICHHUC aJIroOpuT™Ma: «MCETOAbI

METOABl MPENOTBPALICHUS IIOPYU ChIPbS U o
. [IPEAOTBpALCHUST IIOPYM  ChIpb M T'OTOBOM
TOTOBOM IIPOAYKLUH;
IPOIYKLIAW.
IIuceMEHHBIN, COCTaBIECHUE AITOPUTMA: «CXEMa

CXeMy MHKPOOHOIOTHIECKOTO KOHTPOJIS;

MI/IKp06I/IOJ'IOFI/ILI€CKOF O KOHTPOJISA».

CaHUTAPHO-TEXHOJIOTHYECKHEe  TpeOOBaHHA K
MOMEIIEHNSIM,  OOOpY/IOBaHHWIO,  HMHBEHTAPIO,
OLIEXKIIE;

YcTHbIN GPOHTATBHBINA OMPOC BO BPEMS 3aHATHSL.

ImpaBuiia JIMYHOMN THTHCHBI pa6OTHI/IKOB HHHleBOﬁ
ITPOMBITIJIICHHOCTH.

VYcTHBIN (DPOHTANBHBINA ONPOC BO BpeMs 3aHSITHS.
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5. OCOBEHHOCTH OCBOEHMS JUCHUILIUHBI IS
WHBAJIMJIOB W JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHA
3JI0POBbS

OOydenne 0OydJarOIIUXCS C OTPAaHHMYECHHBIMH BO3MOXXHOCTSIMHU 370POBbSI
Ipu HEOOXOIMMOCTH OCYIIECTBIISICTCS Ha OCHOBE aJanTHPOBAaHHOW paboueii
IporpaMMbl  C  WCIOJB30BAaHHEM  CICIHMATBHBIX  METOJOB  OOydYeHUS |
TUIAKTHYECKUX  MAaTepUaloB, COCTaBJICHHBIX C  y4eTOM  OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS, WHIUBUAYATBHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBBS TAKKUX OOyJaromuxcs (00y4Jaronerocs).

B mensx ocBoeHmst ydeOHOW MporpamMMmbl JWCIHUIUIMHBI WHBATAJIAMU |
JUIAMU C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI TEXHUKYM OOCCTICUHBAECT:

JUTSI MHBJIUJIOB M JIMI[ C OTPAaHWMYCHHBIMU BO3MOXXKHOCTSIMH 3J0POBBS IO
3pEHUI0: pa3MENICHUE B JOCTYIMHBIX I OOYJarONIuXCsl, SBISIFOITUXCS CIICTTBIMU
WM CIa0OBUIAIIMMHU, MeCTaX HW B aJanTHPOBaHHOW (opMe CIpaBOYHOMN
uHQOpPMAIIMU O PACTIHCAHWM YYCOHBIX 3aHATHUH; NPHUCYTCTBUE aACCHUCTEHTA,

OKa3bIBAIOIIETO oOyyaroriemycs HEOOXOIUMYIO MTOMOIIIb; BBIITYCK
AIbTEPHATUBHBIX (POPMATOB METOJUYECKUX MaTepUaioB (KPyMHBIA MpUT wiH
aynohanel);

JUIS MHBAJIMJIOB U JIMIl C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI IO
CIIyXy: HaJIJISKALUMU 3BYKOBBIMH CpPEICTBAMU BOCIPOU3BECHIE UH(OpMALIY;

JUIS WHBAJIMIOB M JIMI[ C OrPAaHUYCHHBIMU BO3MOKHOCTSMH 3]I0POBBS,
UMEIOLIMX  HapyLICHHUs  ONOpPHO-ABUIATEIbHOTO  ammapara:  BO3MOXHOCTb
OeCIpensITCTBEHHOTO JIOCTYIa O0yJaloluXcs B yueOHbIE TIOMEIICHNS, TyaleTHbIC
KOMHATHI ¥ IPyTUE TIOMEIICHHS, & TAaKXKe MPeObIBaHNE B YKa3aHHBIX MIOMEIICHHSIX.

OO0pazoBaHue o0y4arOMMXCA C OrPAHUYEHHBIMU BO3MOKHOCTSMH 370POBBS
MOJKET OBITh OPTaHW30BaHO KaK COBMECTHO C APYTMMHU OOYYarOUIMMUCS, TaK U B
OTJENBHBIX TPYNMax WINA B OTJEIBHBIX OpraHU3aIUIX.
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