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1. MACHOPT MPOI'PAMMBI YYEBHOU JUCHUITINHBI
OI1.04 MukpoOH0JIOTHsl, CAHUTAPUSA U THTHEHA B NUIIEBOM IPOU3BOJICTBE

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4yeOHOM  AMCHMIUIMHBI  SIBJIIETCS.  4YacTbl0  OCHOBHOM
00pa30BaTeNbHOM MPOTPAaMMBbl TOJATOTOBKM CHEIMAIMCTOB CPEAHETO 3BEHA B
cootBeTcTBHM ¢ DPI'OC mo cnemmanbHocT CIIO 19.02.03 Texuomorus xJeOa,
KOHJUTEPCKUX W MAKAPOHHBIX M3JECNIHM, YKPYIMHEHHAS TpPYyIIa CHEIUaTbHOCTEN
19.00.00 IIpowmplneHHas KOJIOTHS U OMOTEXHOJIOTHH.

[Iporpamma y4eOHOW JIUCHUIUIMHBI MOXET OBITh HCIIOJIB30BaHA B
JIOTIOJITHUTEIILHOM npo¢eCCHOHAIBHOM 00pa3oBaHUM TUISE MTOBBIIIICHHUS
KBaJTU(UKAIIUK U TIEPETOATOTOBKA PAaOOTHUKOB IHINEBOM MPOMBIIIJIEHHOCTH TIO
cnenpanbHocT  19.02.03 TexHonorus xijeda, KOHAUTEPCKUX M MaKapOHHBIX
WU31CIUM.

1.2. MecTo y4eOHOIl NMCHUILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/IbHOM
NMPOrpaMMbl MOATOTOBKH CHENUAJNCTOB CPeIHEro 3BeHa: JUCLIHILUIMHA BXOIUT B
npodeCCUOHANIbHBINA YUeOHBIN UK «O01enpodeccuoHanbHble JUCIUTLTAHBDY.

1.3. leau u 3a7a4d y4eOHOM AMCUMILIMHBI — TPe0OBaHUSA K pe3yabTaraM
OCBOCHUSA YU4eOHOM TMCHUTIIUHDI:

[lens - oO3HAKOMJICHME OOYYaIOIIMXCSI C MHUKPOOMOJIOTHEH, TUTHEHOH U
CaHWTAapyuel B MMIIEBOM IIPOM3BOJICTBE M TOATOTOBKA HMX K NPUMEHEHHUIO
ITOJTYYEHHBIX 3HAHUM U YMEHUU B MOCIEAYIOMEN MPAKTUYECKON AEATEIIBHOCTH.

3agaum:

- YCBOGHHE OCHOBHBIX TMOHSATUH B 00JACTM MHUKPOOMOJIOTMM, CAHUTAPUU U
TUTUCHBI;

-M3y4YCHHUE OCHOBHBIX TPYIIT MUKPOOOB M BBI3LIBAEMBIX HMHU MPOIECCOB;
-iproOpeTeHne YMEHHM IIPOBOJIUTh MUKPOOHOJIOTHICCKHUE HCCIICI0BAHUS;
-pacCMOTpEHUE CaHUTaAPHO-TUTMEHUYECKUX TpeOOBaHUM B MMUIIICBOM
MIPOM3BO/ICTBE;

- MPOBEICHUE MUKPOOHOIOTHYECKOTO KOHTPOJISI B TIUIIIEBOM IPOU3BOICTBE.

B pesynbrarte ocBoeHUs1 y4€OHOM TUCIUTUIMHBI O0yJarOUUiCs TOKEH YMETh:

v’ paboraTh ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

v/ OIIpeeNnaTh OCHOBHBIE IPYIIITbEI MUKPOOPTaHU3MOB;

v IPOBOJUTHL MHUKPOOHMOJIOTHUECKHE MCCIIENOBAHMS M JaBaTh OLIEHKY
MOJIYYCHHBIM PE3yibTaTaMm;

v/ cobmogark  CaHUTAPHO-TUTMEHMYECKME TpeOOBaHUSA B YCIIOBHMSX
MUIIIEBOTO TIPOM3BOJICTBA;

v/ IPOM3BOIUTH CAHUTAPHYIO 00PabOTKY 000PYIOBAHKS M HHBEHTAPS;

v/ OCYLIECTBIATH MUKPOOHOIOTUYECKHIMA KOHTPOJIb MTUIIIEBOTO
MIPOU3BOJICTBA.



B pe3ynbpTaTe ocBoeHMs y4eOHOM TUCIUIUIMHBI 00YYaroIIUics JOKEeH 3HATh:

v/ OCHOBHBIC MTOHSTHS ¥ TEPMUHBI MUKPOOHOIOTHH;

v KIaccu(UKaIMI0 MEKPOOPTaHU3MOB;

v’ MOp(}oITOTHIO ¥ (PU3HOIOTHIO OCHOBHBIX TPYIIIT MUKPOOPTAHU3MOB,;

v/ TEHETHYECKYI0 M XHMHUYECCKYI0 OCHOBBI HACJIEIACTBCHHOCTH H (DOPMBI
W3MEHYMBOCTH MUKPOOPTaHU3MOB;

v POJIb MEKPOOPI'aHM3MOB B KPYTOBOPOTE BEIIECTB B IIPUPO/IE;

v/ XapaKTEepPUCTUKH MUKPO]IIOPHI TOYBHI, BOJBI M BO3IyXa;

v/ 0COOEHHOCTH CanpPO(HUTHBIX U MTATOTCHHBIX MUKPOOPTaHU3MOB;

v/ OCHOBHBIE MTUIIEBbIC HH(EKIMU U THUIIEBbIE OTPABICHHS;

v/ BO3MOKHBIC HCTOYHHKHA MHUKPOOHUOJIOTHYECKOTO 3arPS3HCHHUS B MTUIIIEBOM
IIPOU3BOJICTBE, YCIOBUS UX Pa3BUTHS;

v/ METOJIBI MIPEOTBPAIICHHUS TOPYH CHIPbSI K TOTOBOM MPOIYKIIUH;

v’ cXeMy MHKPOOHOIOTHYECKOTO KOHTPOJIS;

v/ CAaHUTAPHO-TEXHOJIOTHYECKHUE TpeOOBaHUS K MOMEIICHUSM,
000OpyZOBaHUIO, MHBEHTAPIO, OACK]E, NpaBWia JMYHOM TMTHEHBl PAOOTHUKOB
MUIIEBBIX TPOU3BOCTB.

TeXHUK-TEXHOJIOT JOJIKEH 00J1a1aTh.
OOIIMMH KOMITETEHIIUSMHU:

OK 1. IloHuMaTe CymIHOCTh U COLMAJIBHYI0 3HAYUMOCTb CBOEH Oymyuieil
npodeccun, MposIBIATH K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JAESTEIbHOCTb, BHIOUpATh THUIIOBbIE
METOJbl M CIOCOOBI BBINOJHEHHUS MPO(ecCHOHANBHBIX 3aad, OLEHUBATh MX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. IIpynuMats penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasTh MOUCK U UCIIOJIb30BaHUE MH(OpMaAU, HEOOXOAUMOU
U1t 3 PEKTUBHOTO BBINOJHEHUS MTPOPECCUOHANIBHBIX 33]1a4, MPOPECCHOHATIBHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonb3oBath HHGOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJOTHH B
npo¢deCCUOHATIBHON JIeITEIIbHOCTH.

OK 6. PabGorate B KoOmIeKTHBE U KomaHjae, 3(PGEeKTUBHO OOIIAThCA C
KOJJIEraMH, PyKOBOJCTBOM, IOTPEOUTEISIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJICHOB KOMAaH/IbI
(MOAYMHEHHBIX ), pe3yJIbTaT BHIIIOJIHEHUS 3aJaHU.

OK 8. CaMocTosTenbHO OmpenensaTh 3agauu  MNpodecCHOHATBHOTO U
JMYHOCTHOTO PAa3BUTHS, 3aHUMAThCSI caM000pa30BaHUEM, OCO3HAHHO TUIaHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK 9. OpueHTHpOBaThCS B YCIOBUAX 4YacCTOM CMEHBI TEXHOJOTHM B
npo¢eCCUOHATIBHON JEATEIbHOCTH.
npodecCHOHaNbHBIMU KOMIIETEHIIUSMU

IIK 1.1. Opranu3oBsIBaTh ¥ IPOU3BOJIUTH IPUEMKY CBIPbSI.

IIK 1.2. KoHTpOoaupoBaTh Ka4€CTBO MOCTYIHUBUIETO CHIPHSI.



IIK 1.3. Opranu3oBbIBaTh U OCYIIECTBISITh XPAHEHUE ChIPHSI.

I[IK 1.4. OpraHu3oBbiBaTb U OCYIIECTBIATH IOATOTOBKY CbIpbS K
nepepadboTKe.

I[IK 2.1. KontpommpoBaTh coOmtoaeHne TpeOOBaHUNA K CHIPHIO TIPH
MIPOU3BOJICTBE XJIeOa 1 XJI€000yTOUHBIX H3ICITHA.

[IK 2.2. OpraHu3oBbIBaThb M OCYUIECTBJISATh TEXHOJIOTMYECKHI Ipolecc
U3TOTOBJICHUS TMONYy(HaOpHKaTOB TMPU MIPOU3BOACTBE Xjeba U XJ1eOOOYTOUHBIX
U3JICINN.

I[IK 2.3. OpraHu3oBbIBaThb M OCYIIECTBISATH TEXHOJOTHYECKHM MPOIECC
MIPOM3BO/JICTBA XJIeOa U XJI€000YIIOUHBIX U3ICTUH.

[IK 2.4. ObecneunBaTh SKCILTyaTallMI0 TEXHOJIOTHYECKOTO O00OPYIOBAHMUS
XJIeOOTIEKapHOTO MPOU3BO/ICTBA.

IIK 3.1. KontponupoBaTh coOMIOfeHHEe TPeOOBaHUM K CHIPbIO TMpHU
IIPOU3BOJICTBE KOHAUTEPCKUX HU3/IEIUN.

[IK 3.2. Opranu3oBbIBaThb M OCYIIECTBIATH TEXHOJOTHYECKHM IPOLECC
IIPOU3BOJICTBA CAXaPUCTHIX KOHIUTEPCKUX U3IETHIA.

I[IK 3.3. Opranu3oBbIBaThb M OCYIIECTBIATH TEXHOJOTHYECKHM IPOLECC
MPOU3BOJICTBA MYYHBIX KOHJIUTEPCKUX U3ETHIM.

IIK 3.4. OGecnieunBaTh HKCILUTyaTalMIO0 TEXHOJOTMYECKOTOo 000pYyAOBaHUs
IIPU MPOU3BOJICTBE KOHJIUTEPCKUX U3IEITHI.

[IK 4.1. KoHnTponupoBaTh coOi0AeHIE TPEOOBAHUI K KAYECTBY CHIPbS MpPU
MIPOU3BOJICTBE PA3TUYHBIX BUIOB MAKAPOHHBIX U3/IECIIHM.

I[IK 4.2. OpraHu3oBbIBaTh M OCYIIECTBISATH TEXHOJOTHYECKHUI MPOIECC
MIPOU3BOJICTBA PA3JTUYHBIX BUAOB MAKaPOHHBIX U3/ICIIHA.

IIK 4.3. ObGecnieunBaTh SKCILUTyaTalMI0 TEXHOJOTHYECKOTO0 000pYyIOBaHUS
MIPU IIPOU3BOJICTBE PA3ITMYHBIX BUIOB MAKAPOHHBIX H3IEIUM.

I[IK 5.1. VYyacrBoBaTh B IUIAHUPOBAaHWH OCHOBHBIX IIOKa3aTelien
MPOU3BOJICTBA.

[1K 5.2. IInanupoBaTh BBINOJHEHUE PAOOT UCTIOJHUTEISIMHU.

IIK 5.3. Opranu3oBsiBaTh pabOTy TPYI0BOT'O KOJUJICKTHBA.

[1K 5.4. KoHTpOoJaupoBaTh X0 U OLEHUBATH PE3YyJIbTaThl BHIOJHEHUS padoT
UCITOJIHUTEIISIMU.

[IK 5.5. BecTn yTBEpKACHHYIO YYETHO-OTUETHYIO TOKYMEHTALIUIO.

1.4. PexomeHayeMoOe KOJMYECTBO YACOB HA OCBOEHHE NPOrpaMMbl y4eOHOI

TUCHUNIHHBI:

MaKCUMaJbHOU ydeOHOM Harpy3ku oOyuatomierocst 133 yaca, B ToM uucie:
00s13aTeNbHON ayAUTOPHOM y4eOHOU Harpy3ku oOydaromierocs 93 yaca,
camMoCTOsITeNbHOM paboThl oOy4aromerocs 40 gacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

2.1. O0beM yueOHOI TMCIUNJIMHBI H BUIbI Y4e0HOH padoThl

Bug yueOHoii pa6oThI

Oovem uacos

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 133
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 93
B TOM YHCJIE:
J1a00paToOpHBIE PAOOTHI 18
MPAKTUYECKHUE 3aHATHS 18
KOHTPOJIbHBIE pa0OThI -
KypcoBasi paboTa (IpoeKT) (eciu npedycmompero) -
CamocrosiTesibHas padboTa o0y4awierocs (Bcero) 40
B TOM YHCJIE:
camocrosiTenibHass paboTa Haa KypcoBod paboToi -
(TpoeKTOM)
Umoecosas ammecmayus é ghopme (ykazamy) 3  cem.-  KOHmMp.
paboma,
4 cem.- oughah.
3ayem




2.2. TemaTu4eckuii mjiaH u coaep:xxanue ydeonou mucuunanasl MUKPOBUOJIOT'US, CAHUTAPUSA U TUTUEHA
TB IIMINEHBOM ITPOU3BO/JCTBE

HaumeHnoBanue Cozlepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaTopnble paﬁOTbI U NMPAKTHYIECCKHE 3AHATUSA, CAMOCTOATEIbHAA paﬁoTa O0beM yacoB ypOBeHL
pa3iesioB 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 — OCHOBONOJIOXXHHUK MHUKpOOMOJOruu. Pa3BUTHE OTCUECTBECHHOMN
MUKpoOuoJioruu. [ TaBHbIC HANPABICHHS PA3BUTHSI COBPEMEHHOW MUKPOOUOJIOTHH.
CamocrosrenbHas paboTa 00ydJaromuxcs 2 3
PaboTa ¢ autepaTypoi.
Tema 2. Copepxanne yueOGHOr0 MaTepuaia 2
Oomas 1 | Mup mukpooprann3MoB. CrucremMaTrka. MeToabl u3yueHus MOp(OJIOTUH U MOJICKYJISIPHOM OpraHu3aluu 2
MHKPOOHOJIOTHSl. MuKpoopranm3moB. OOmme Tpu3HAKW W pa3sHooOpazue  MHUKpoOpraHm3moB.  llomoskeHue
MUKpPOOPraHU3MOB B TMpupojae. l[IpokapuoTHpie U 3yKapHOTHBIE MHUKpPOOpPraHu3Mbl. CBETOMOJBHAS
MUKpocKkonus. MccienoBanue sKUBbIX U dI))I/IKCI/IpOBaHHI)IX 00BEKTOB.
JlabopaTopubie paboTsr 1 2 3
YCTpOMCTBO MHUKpPOCKONIA M TEXHHKAa MMKPOCKONHUpOBaHUS. TEXHUKAa IIPUTOTOBIICHHS IIPENaparoB
MHUKPOOPraHU3MOB.
[paktnaeckue 3ausaTHsA 1 2
[IpocThle U CIOKHBIE METOIBI OKPACKH.
CamocrosrensHas paboTa 00ydaromuxcs 2
Padora c¢ gwureparypoit. IlomroroBka cooOmennii Ha Temy: «lIpokapuoTHBIE W JyKapHCTHBIC
MHUKPOOPTraHU3MbL. MeTopl n3ydeHust MOP(OIOTHH U MOJIEKYJISIPHOH OpraHU3aIllii MUKPOOPTaHU3MOBY
Tema 3. Cogepxanre yueOHOTO MaTepHraia 2
Mopdoaorug, 1 | OngHoKJIETOYHBIE W MHOTOKJIeTOUHble Oaktepuu. Dopma u pasmepbl. CrpoeHue OakTepHUaTbHON 2
CTpPOeHue, (npoxapuoTHO#) KneTku. JBmkeHue OakTepuit. PazMHOKeHUEe OakTepuii, 0COOEHHOCTH 00pa3oBaHUS,
pa3BuTHeE, CTPOCHMSI M COCTaBa JHAOCIOP. Y CTOWYMBOCTh CHOP K HEOIArONPHUATHBIM BO3ACHCTBUSAM. [IpUHIIMITBI
KJaccupuxanmus KJIaccuUKaIu OakTepuid. XapaKTepUCTHKA OTACIbHBIX TAKCOHOMUYESCKUX TPYII OaKTEpHUH.
MPOKapuoOT. JlabopaTopHbIe pabOTHI 2 2 3
M3yuenne mopdonoruu 6akTepuid. Oxpacka mmo I'pammy.
CamocrosrenbHas paboTa 00ydaromuxcs 2
Pabora c¢ numteparypoii. IloaroroBka cooOmenuii Ha Ttemy: «[lpuHnunsl kiaccudukanuu OaxkTepuid.
XapakTepHuCTHKa OTIACIBHBIX TPYI OaKTepHiny
Tema 4. Copepxanne yaeOHOT0 MaTepuaia 2
MopdoJiorus, 1 | Ilonoxxenue u pacrnpocTpaHeHue TpuOOB B mpHpoje. OcoOEHHOCTH OHMOJIOTHUECKOW OpraHu3alvu 2
CTpOeHue, MUIENUATBHBIX TPHOOB, HU3IIME W BhIcIIUEe TPUObL. CTpoeHMe rpuOHON KieTKW. L[ukisl pa3BuTus U
pa3BuTHeE, CIoCcOObl  Pa3sMHOXKEHHS  MHUICIMANbHBIX TpuboB. Knaccudukarmss rpuboB.  XapaKTepUCTHKA
KJIaccupuxanmus IIPEACTABUTENIEH OT/IEIbHBIX KJACCOB M X 3HAYEHHUE.
JyKapHoOT. 2 | HApoxoku. @opma, pazmepsl. OcOOEHHOCTH CTPOEHHS APOXOKEBOM KieTkd. Kimaccudukanus Apoixoken. 2 2
XapaKTepucTUKA JPOAKEH, UMEIOIIMX IPOMBIIIJICHHOE 3HAUCHHE.
JlabopaTopHubie paboTsr 3 2 3
NzydeHne MopdhoJIoTHH MULISTHATLHBIX TPHOOB, TPOXIKEH
CamocrostenbHast paboTa 00ydaromuxcs 2

Pabota ¢ ureparypoi.




Tema 5. Conepkanue ydeOHOTO MaTepuaa
MopdoJiorus, 1 | ®opMBI CyIIECTBOBaHHS, CTPYKTypa, OCOOEHHOCTH XHMHYECKOTO COCTaBa U  PEIPOAYKITHUS.
CTpOeHue, IIpoucxoxaenue, pacrpocTpaHEHUE BHPYCOB B MPUPOJE U UX 3HAYEHHE. BUpPYChl MHUKpOOPTaHU3MOB.
pa3BuTHE ®aru. bakrepuodaru. BupyiaentHsle u ymepeHHble (aru. Posib (haros B muiieBoil NpOMBIILUICHHOCTH.
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 MHUKPOOPTraHU3MOB, MX 3HAU€HHE M METOIbl MoiydeHus. llutaTenbHble cpenbl M UX KiacCUHUKaLus.
MHKPOOPIraHU3MOB. CriocoObl  KyJIBTUBUPOBAHUS MHUKPOOPTaHU3MOB: MOBEPXHOCTHBIM, TIIyOWHHBIH, NEPUOTUYECKUN H
HETPEepPBhIBHBIA.  3aKOHOMEPHOCTH  POCTa  KYJIbTYp  MHKPOOPTaHM3MOB IPH  IEPHOAUYECKOM
KyJIbTUBUPOBaHNH. HernpepriBHOE KyJIbTHBHPOBAHHME B MHINEBON MPOMBIIUICHHOCTH. MIMMOOMIH3anust
MHKPOOHBIX KIICTOK.
[IpakTrdeckue 3aHATHS 2
KynbsTuBHpOBaHrE MUKPOOPTaHU3MOB. I IpUroTOBIEHNE MUTATENBHBIX CPE/.
CamocrosTenbHast paboTa 00ydJaronuxcs
IloaroroBka coobwmennit Ha TeMy: «BiusHue Temmeparypel M BIAKHOCTH Ha JKU3HEICSTENBbHOCTh
MUKpPOOPraHu3Mbl. BiIusHue JaBJIeHUS U paiHallii HA KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOBY
Tema 7. Copepxanrie yueOGHOr0 MaTepuaia
OOmen BemiecTB B | 1 | DieMeHTApHBIN COCTaB KJIETOK MUKpoopranu3MoB. Cojiep:kaHue BOJIbI B KJICTKaX MUKPOOPTaHU3MOB U €¢
MHKPOOpPraHu3Max. ¢dopmer. [lumessie moTpedHOCTH MHUKpOOpraHu3MoB. CoelnWHEHUsS yTiepona W a30Ta, HCIONb3yeMble
MHUKpOOpPraHu3MaMu. THIBI MUTAHUS: reTepoTpodHBIH 1 aBTOTpodHEIA. DakTopsl pocta. MexaHU3MBI
NPOHUKHOBEHUSI THTATENbHBIX BEIIECTB B KIIETKY: MaccuBHas TUPQy3usi W aKTHUBHBIA TPaHCIOPT.
buocunTeTnyeckre (KOHCTPYKTHBHBIE) mpouecchl. OCHOBHBIE MOHOMEPHI KOHCTPYKTHBHOTO OOMEHa U
NyTH HX 00pa3oBaHUS. O6yH11/1e MIPE/ICTAaBICHUA O CHHTE3€ OHOIMOJMMEPOB M JAPYTHX BaKHEHIINX
coelnHeHNH KIeTKH. [ToHsTHe — BTOPHYHBIE METa00JIM3MBI.
2 | OHepreruueckuii oOMeH. Buabl B3Hepruu, HCHONb3yeMble MHKpoopranusMamu. Potorpodsl u
xemoTpoel. OcobeHHOCTH OMOJIOrHYeckoro okucieHus. CrnocoObl CYIIECTBOBaHHMS M THIBI OOMEHa
BEIIECTB Yy  MHUKPOOPTaHU3MOB:  XeMO-TeTepoTpo(dbl,  XeMOaBTOTPOdbI,  (oToreTepoTpodHl,
¢doroaBToTpodrl. CriocOOBI MOITYy4YEHHUs! YHEPTUU XemorerepoTpodamu. AspoOHoe apixanue. HemomnHoe
okucieHne. B3auMocBsI3b KOHCTPYKTUBHOTO U SHEPTeTUYECKOT0 0OMEHOB Y MUKPOOPTaHU3MOB.
CamocrosrensHas paboTa 00ydaromuxcs
Pabora ¢ murepatypoii. [logroroska cooduieHnii Ha TeMy: «JJI€MEHTapHbBI COCTaB KIETKH, TUIIbI UTaHUS,
9HEPreTHYECKUI 06pMeH. CriocoObl OTy4EHUs SHEPTUNY
Tema 8. Cojnepkanue yueOHOro MaTepuaia
Baxneitmmue 1 | CoupToBoe OpoxeHHe. XapaKTepHCTHKa MHUKPOOPTaHM3MOB - BO30yAWTENEW CHUPTOBOIO OpOKEHUSI.
OnoxuMmuUecKue OO0pa3oBaHue 3THIOBOro cnupra Apoxckamu. OOmme ycioBus cnupToBoro Opoxenus. [Ipakrnueckoe
Npoueccol B UCIIOJIb30BaHKUE CIIUPTOBOrO OposkeHHst. OCOOEHHOCTH CIHPTOBOTO OPOXEHHUSI B PA3NIMYHBIX OTPACIIAX
MHKPOOPTraHU3Max. MUIIEBOH MPOMBIIIIJIEHHOCTH.

Mono4Hokucnoe OpokeHHe. XapaKTepUCTHKAa MOJIOUHOKHCIBIX OakTepuil. ['omodepmeHTaTUBHBIE U
rerepoepMEHTATHBHBIE MOJIOYHOKHCIBIE OakTepuu. lcronb3oBaHUE MOJOYHOKHCIOrO OpOXKEHHS B
MUIIEBON MPOMBIIIJIEHHOCTH.

2 | llpoinoHoBoKkKcHOE OpokeHHE. XapaKTEPUCTUKH TMPOMUOHOBOKHUCIBIX —OaKTEpH.
UCIIOJIb30BaHHUE TIPOITMOHOBOKUCIIOTO OPOXKEHUSI.

MacinsiHo-KHcIoe OpOKEeHUE H alleTOHO-OyTHIIoBoe OposkeHue. Mopdoorudeckie u GU3N0IOTHIECKUE
ocobeHHocTH Bo30yauTesnel. [IpoMbIlIeHHOE MPOM3BOACTBO MACIISIHOW KUCIIOTHI, alleTOHA U OyTaHoJIa.

[IpakTrueckoe

3 | O0pa3oBaHKe YKCYCHOH KHUCIOTHL. DH3HO0I0T0-OMOXMMHUECKIE OCOOCHHOCTH YKCYCHOKHCIIBIX 0aKTepHUH.




CriocoObI TPOU3BOJICTBA YKCYyCA.
OO0Opa3oBaHue OpPraHUYCCKUX KHCIOT MHUICIHATBHEIMI TpuOaMu. [IpOMBIIUIEHHOE 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 Qusnueckux QakrtopoB. PocT MHKpPOOpPraHM3MOB B 3aBUCHMOCTH OT TEMIEpaTypBhI. 2
BHEILHEH cpelbl Ha [cuxpodunsl, Me3oduibl, TepMOGMIbL. TepMOYCTOMYMBOCTH BETETATUBHBIX KJIETOK W CIOP
MHUKPOOPIraHU3MBbl, MHUKpPOOPraHu3MoOB. lcrnonb30BaHUE BBICOKHX TEMIIEpaTyp [Uisl cTepwin3anuu. JlelcTBHEe HU3KHUX
pacnpocTrpaHeHue TEMIIEpaTyp Ha MHKPOOpPraHU3Mbl. BiusHHE T'MAPOCTATHYECKOrO JABIEHUS HA MHUKPOOPraHU3MBIL.
B IIpHupoze. Pagmanust m xapaktep ee ACWCTBHsSI HAa MHUKPOOpraHu3Mbl. Mcmonb3oBaHne HEKOTOPBIX (HOPM JIydHCTOM
SHEPTHH I cTepwim3anud. PannoBonHsl. llepcnekTnBHOE MpUMEHEHHE TOKOB BHICOKOM dacToThl (BY)
u cBepxBbIcOKOW 4acToThl (CBY) B MukpoOuomoruu. 3Ha4eHHE BIAXHOCTU ISl )KU3HEACATEILHOCTH
MHUKpOOpranu3MoB. [Iokazarens akTUBHOCTH BOABL. Y CTOMYMBOCTh MUKPOOPIaHU3MOB K BBICYIIMBAHUIO.
Bmussane  ocmortmdeckoro gaBieHus. OcoOeHHOCTH TanodmioB. OTHOIIEHHE MHKPOOPTaHU3MOB K
MOJIEKYIIPHOMY KHCIOPOIY: adpOoOLI M aHadpoOs! (00auraTHEIE H (DaKyJIETATUBHEIE), MUKPOAIPO(UIILL.
2 | BausgHue XuUMHYECKMX M OHONOrM4eckuX (HakTOpoB. 3HAu€HHE OKHCIHTEIbHO-BOCCTAHOBUTEIBHOTO 2
noteHimana u pH cpemsl i KU3HEHESTEThHOCTH MHKPOOPTaHU3MOB. AHTHMHKpPOOHEIE BeEIECTBa,
XapakTep CrIenupUIHOCTh M MEXaHU3M WX JCHUCTBHUs. B3auMOOTHOLIEHHS MHKPOOPTaHU3MOB MEXKIY
c000i1 u ¢ makpooprauusMamu. CuMOno03. ACCOITHATHBHBIC M AHTATOHUCTHYECKHE (DOPMEI CUMOMO034a.
3 | PacmpocTpanenne MUKpOOPraHU3MOB B IIPUPO/IE: TI0YBA, BOJIA, BO3AYX, TEJIO YEIOBeKa, 000pyI0BaHUE U 2
T.IL
IMpakTuyeckue 3ansaTus 4 3
Posb MUKpPOOpPTraHM3MOB B KPYTOBOPOTE BEIIECTB B MPpHpoae. MuUKpoduiopa Telia 4enoBeKa.
CamocrosrenbHas paboTa 00yJarommxcs
PaGora c¢ gwmreparypoii. IloaroroBka cooOmieHuii Ha Temy: «OTHOIIEHHE MHKPOOPTaHH3MOB K
MOJICKYJISIPHOMY KHCJIOPOJY. ACCOIIMATHBHBIC M aHTATOHUCTUYECKHE )OPMBI CUMOM03a»
Tema 10. Copepxanue yaeOHOro Marepualia
Cannrtapus u 1 | JInyHas rurHeHa PaOOTHUKOB MHIIEBBIX MPEANPUITHHA. | eTbMUHTO3bI U MX MTPO(MUITAKTHKA. 2
TUTHCHA B 2 | llaToreHHBle MMKpPOOPraHU3MBl M HMX OcCOOeHHOCTH. CaHHWTapHO-TIOKa3aTelbHblE MHUKPOOPTaHU3MBI. 2
NHIIEeBOM O01re IPUHIUIEI MUKPOOHOJIOTHYECKOTO U CAHUTAPHO-TUTHEHUIECKOT0 KOHTPOJIS.
NPOU3BOACTBE. 3 | llumeBble uHpEKOMM W OTpaBieHHA. VICTOYHMKM TOCTOPOHHHUX MHKPOOPTaHW3MOB B ITHILEBBIX 2
npou3BojicTBax. [IpoduiakTHka KHIIEYHBIX 3a00JIeBaHWII W THWIIEBBIX OTPAaBJICHUM, TpeOOBaHHS K
Ka4eCTBY CBIPhsI M IMUIIEBBIX TPOAYKTOB.
[pakTryeckue 3anaTHA 5 3
N3ydeHne nuineBbiX WHGEKIUHA M MUIIEBBIX OTPABJICHUI B MHIIEBOW OTpaciu. PacciemoBaHue MUILEBBIX
OTpAaBJICHUM.
[pakTryeckue 3ansaTHs 6
[IpodpunakTika KHIIEYHBIX 3a00JE€BaHWMI M MUILEBBIX OTPABICHUH, TpeOOBaHHA K KauyeCTBY CBHIpbS H
MUIIEBBIX TPOAYKTOB.
CamocrosTenbHast paboTa 00ydJaromxcs
Pabota ¢ muTepaTypou.
Tema 11. Copepxannie yaeOHOT0 MaTepuaia
CaHMTapHO- 1 | CanurapHoO-3NIHIEMHOTIOTHYECKHE TpeOOBaHUS K (akTopaM BHEIIHEW cpeasl W OIaroycTpoucTBY 2
THTHeHUYeCKU npeanpusTuii. OCHOBHBIE TPeOOBaHUS K COJICPKAHUIO: KaHAJM3ALKHU, BEHTHIISIIMY, OCBELICHHIO H T.II..
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KOHTPOJIb 2 | CanurapHble TpeOoBaHMS TIPH TPAHCIHOPTHUPOBKE, XPAaHEHWHM TOTOBOM MPOAYKIMM Ha MHUILEBBIX 2
NHUILEeBbIX NPEANPUATHSX.

NPOMU3BOACTB. 3 | CaHMTapHBIN peXUM MPEANPUSITHS. 2
[TpakTuyeckue 3ansaTus 7 3
l'uruennueckass xapakTepucTHKa (aKTOPOB BHEIIHEW Cpeasl W TpeOOBaHUS K YCTPONCTBY MHIIEBBIX
OpEANPUITHIN.

HpaKTI/I‘{eCKI/Ie 3aHATHS 8
l'uruennyeckre OCHOBBI NPOEKTHUPOBAHUS NUIIECBBIX MNPEANPUITHM, IIaHUPOBKA U OTHAEIKA MOMEIICHUMH,
TpeboBaHUs K 000PYIOBAHHUIO.
CamocrosTenbHast paboTa 00ydJaromuxcs
Pabora c¢ mwureparypoit. I[loaroroBka cooOmeHuii Ha Temy: «CaHWUTapuss W THUTHCHA B IHIICBOM
IPOU3BOACTBE
Pa3znmen 2. CnenmajbHasi MUKPOOHOJIOT Ul
Tema 1. Copepxanrie yueOGHOro MaTepuaia
JpoxikeBoe 1 | YcnoBusi XpaHeHMsT M Pa3sMHOXKEHHs Jpoxoked. Uucras KyiabTypa Apoxoked. IIpomomkuTesbHOCTh 2
NPOU3BOACTBO reHepanuu. Peanuzanys Ha NUIIEBBIE OPEAIPUSITHSL.
JlabopaTopHusie paboTsl 4 3
MHuUKpOCKOTTUpOBaHHEe  XJieOoMeKapHbIX jApoxoked. OmpeneneHue 00CEMEHEHHOCTH MOCTOPOHHHMHU
MHKPOOPTaHU3MAMH, IPOLICHTA MAYKYIOUIUXCS KIETOK.
CamocrosrenbHas paboTa 00ydJaromuxcs
Pabora ¢ nureparypoii. Iloaroroska pedeparos Ha TeMY: «JIpOXKIKEBOE MPOU3BOACTBAY
Tema 2. Copepxanue yaeOHOro MaTepuaia
Muxpobuosiorusi | 1 | Ceipbe xs1e00MeKapHOro MPOU3BOJICTRA, YCIOBHUs ero XpaHeHus. Ctaauu xieboneKkapHOro IpOU3BOCTBA. 2
XJ1€00MeKapHOTr 0 YciioBUs TPOBEAEHUS BCEX TEXHOJIOTHMYECKUX Olepalfii
NPOU3BOACTBA. 2 | MukpoopraHu3Mbl — MIIEHUYHOTO, pXKAHOTO TecTa. BnusHMe J00aBOK M YJIydlIMTeJNed Ha 2
JKU3HEAESITeTbHOCTh MUKPOOPTaHU3MOB B Tecte. [I[pruMeHenne hepMeHTHBIX MpenapaToB s YIaydIIeHus
KaJyecTna xJieha.
2 | Mukpoopranu3mMsl — BpeAUTENH NMPOU3BoAcTBA. llopoku u Oone3nn xneda, BO3HUKAIOIINE B PE3yIbTaTe 2
JKU3HEACITETHHOCTH MUKPOOOB. MUKPOOHOIOTHYECKHIT KOHTPOJIh ¥ CAHUTAPHO-TUTHEHUIECKUN PEKUAM
XJIEOOTIEKaPHOTO TTPOU3BOJICTBA.
JlabopaTopHbie paboThl 5 3
N3yuenue BIUSIHUE TEMIOEPATYPhl M HAIWYHUSL UHIPEIUEHTOB HA KU3HEAEATEIbHOCTh MUKPOOPTraHU3MOB.
JlabopaTopubie paboThI 6
Onpenenenne 00IIEro KOJMUECTBA MUKPOOPTaHU3MOB B MyKe. AHAIN3 MUKPOQIIOPHI 00pa3IoB MyKH MOCIIC
BBICEBA HA TBEP/IbIE MUTATEIHHBIE CPEMBI.
CamocrosTenbHast paboTa 00ydJaronxcs
Pabora ¢ naureparypoii. [Toaroropka pedeparor Ha TeMy: «ChIpbe XJI€00NEKAPHOTO MPEANPHUITHSA. Y CJIOBUS
IIPOBEJICHHsI Beca TEXHOJOTHYECKHX ONepalii B XJIeOOIEKapHOM MPOU3BOJICTBE
Tema 3. Conepxanne yayeOHOTO MaTepuaia
Muxpobunosorusi | 1 | Mukpohaopa OCHOBHBIX BHJIOB ChIpbSi M BIUSHHE €€ Ha KA4eCTBO MPOJAYKIHWH. MHKpOOHas mopua 2
KOHJAUTEPCKOro TOTOBOW MPOAYKIIMY IIPY XPAaHEHHH.
NpoMu3BOACTBA. 2 | Caxapuoe mupom3BoiacTBo. llpom3BomcTtBo matoku. depMeHTHI MHUKpPOOPTaHMU3MOB, HCIIONB3yEMbIE B 2
IIPOU3BOACTBE NATOKH. MUKPOOPTraHU3MbI — BPEAUTENN IPOU3BOICTBA.
3 | IIpouzBoncTBO MIOKONaAa. MUKPOOHOIIOTHUECKUE H OMOXMMHYECKUE TMPOIECCh, MPOUCXOISIINE MPH 2
depMeHTanKH Kakao-6000B. MHKpOOHOIOrHYECKHH KOHTPOJb W CAHUTAPHO-THTHEHUYECKUH pPEKUM
MIPOU3BOACTBA KOHAUTEPCKUX U3IEINN.
JlaboparopHusie paboTs! 7 3

MukpoOHOJIOTHYECKHI aHaJINu3 CAMBOYHOIO Macja, MOJIOKa, SIUII.
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JlaboparopHsie paboTs! 8
MuKpoOHOTIOTHIECKHY aHATTN3 KpeMa, onpeesieHre CTahIIOKOKKOB B KpeMax.

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

CamocrosrenbHas paboTa 00ydJaromuxcs
PaGora c¢ gmreparypoit. IlogroroBka pedeparoB Ha Temy: «MHKPOOHONIOTHYECKHE TMPOIECCH B
KOHIUTEPCKOM ITPOU3BOACTBEY»

Tema 4.
Muxkpoouosorus
MaKapOHHOT0
MPOU3BOACTBA.

Copepxannie yaeOHOro MaTepuaia

1 | Ilpom3BoacTBO MakapoH. Mwukpoduopa OCHOBHOTO CBHIpbS. MUKPOOHOIOTHYECCKHH KOHTPOIb |
CaHUTAPHO-TUTHEHUYCCKUN PEKHUM MPOU3BOACTBA MAKAPOHHBIX U3/ICIUH.

JlaboparopHasie paboTs! 9
Omnpenenenne 3arpsA3HEHHOCTH PyK TMEpcoHala W 00OpyAOBaHUS Ha OOMIYI0 OOCEMEHEHHOCTh W HaJHMIHe
KUIIEYHOM MaJIOYKH.

CamocrosTenbHast padboTa 00ydJaronuxcs
PaGora ¢ nmureparypoii. [logroroska pedeparoB Ha TeMy: «MHKpOOHOIOTHYECKHE TTPOIIECCH B MAKAPOHHOM
IIPOM3BOJCTBEY

Hroro

133

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

1. — o3HaKOMUTENBHBIN (Y3HABAaHHE paHEee U3yUYCHHBIX 0OBEKTOB, CBOICTB);

2. — penpOTyKTUBHBIH (BBIIOTHEHHE AESITETFHOCTH 110 00pa3ily, HHCTPYKIIUH FITH TI0J PYKOBOACTBOM)

3. — IPOAYKTUBHBIN (ITAHKPOBAHUE U CAMOCTOSITEIIFHOE BBITIOJTHEHHE JIESITEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIUNA YUYEBHOMU JUCHUAIIJINHBI
3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY
o0ecrneyeHun10

Ayn.1221 JlabopaTopusi MUKpOOHOJIOTUH, CAaHUTAapUK U rurueHsl u TXK.

JlabopaTopHbie cTOJBI HAa 15 MecT, pabodee MeCTO TpernoiaBaress, TyMmo0a ¢
MOMKOM.

O6opynoBanue: 1a00paTopHbIe BEChI, akBagucTuiIsTop J19-4-02, TepmocTtar
TC-1, anexkTpoIIuTKa Kepamudeckas AByxkoM@opouHnas, kamepa [opseBa 4-x
CETOYHAas1, METIN MUKPOOUOJIOTHYECKUE, CTEKIIO TTOKPOBHOE, CTEKIIO MPEIMETHOE,
yamku [letpu, nentpudyra nadopaTtopHas, caxapyuMeTp YHUBEpCAIbHBINA, OaHs
BOJsiHas ~ JlabopatopHas,  AxkBaguctwuiatop  JJI-4-02,  AHanmuTtudeckue
ANEKTpOHHbIE Becbl Pioneer, MukpoBuzop pVizo-101(4 1wt),AHanuzarop
BnaxHocTuM X-50, [enTpudyra madoparopuaslJIH-16, TepomocTaT BO3MyIHbIN
TC 1/201,Xonomunsauk Indesit.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, HMHTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI

Knuroodecne4ueHHOCTEL

Bu6nauorpaduyeckoe onucanue u3gaHus OcHoBHast/
(aBTOp, 3arj1aBue, BUI, MECTO U I'0J] U3JAHUS, KOJI. |[JONMOJHHUTEIbHA
cTp.) A1 JUTepaTypa

KoJj-Bo. 3k3. B
omno.JI.
CIIoIY

DJIeKTPOHHBbIE
pecypchl

BacrokoBa, AnHa TumodeeBHa.
Muxkpobuonorus, Gu3N0IOTus MUTAHNUS,
CaHUTapUs U TUTHEHA : YUeOHHK st
cnenuanbHocTH "[loBap, koHauUTEP" CpeaHero
npodeccnoHansHOro 00pazoBaHus /
A.T.BacrokoBa. Mocksa : KnoPyc, 2021. 196 c.
: un., Tabn. (Cpennee npodeccuoHanbHOE
0Opa3oBaHue)

ocH 48

BactokoBa A.T. Mukpo6uonorus, Gpu3noaorus
MUTaHWs, CAHUTApUS U TUTHEHA | Y4YeOHHUK / OCH DBC BOOK.ru
BacrokoBa A.T. Mocksa : KanoPyc, 2021. 196 c.

EMies, Bceesonon THXOHOBUUY. OCH OBC [Opaiit
Muxpobuosnorus : Yuebnuk [na CIIO / Emues
B. T., Mumyctun E. H. 8-e u3na., ucnp. u gom.
MockBa :  IOpaiir, 2021. 428 c.
(ITpodeccuonanbHoe oOpa3oBaHue) .

EmiieB, BceBonon TuxoHoBuu. OCHOBEI on PbC IOpait
MukpoOuonoruu : Yue6nuk s CIIO / Emuen
B. T., Mumyctun E. H. Mocksa : IOpaiir,
2021. 248 c. (ITpodeccronansroe
o0pa3oBaHue)

PyOuna, Enena AJleKcanIpoBHa. JIOTI DBC ZNANIUM
Muxkpobuonorusi,  (U3MOIOTHS  HHUTAHUS,
caHuTapus : YueOHoe mocobue / Poccuiickuii
DKOHOMUYECKHM  yHUBepcuTeT um. [.B.
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https://www.book.ru/book/936275
https://urait.ru/bcode/471796
https://urait.ru/bcode/471810
http://znanium.com/catalog/document?id=360308

[InexanoBa. 2, wucmp. u pon. Mocksa
M3narensctBo "OOPYM", 2021. 240 c.

4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOH

JUCHHUITINHBI
KonTpoar u omenka

PE3yJbTATOB

OCBOCHHUS  Y4eOHOM  JUCHMUIUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IPAKTHYCCKHUX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

a TaKKC BBIIIOJIHCHUS

00y4JaromMUMUCS WHIUBUAYAJTbHBIX 3a/IaHUH, UCCIICTOBaHUM.

PesyabTaThl 00yueHus
(oCBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJbTaToB 00y4YeHU s

YMETh:

paboTarh ¢ JIabOpaTOPHBIM 000PYAOBaHUEM; JlaGoparopHbie pabOTHI, YCTHBIN OIPOC.
OIPEETISTh OCHOBHBIE rpymmeI | o

MHKPOOPTaHU3MOB,;

MPOBOJUTH MHUKPOOHOIOTHIECKHE HCCIICOBAHUS
U J1aBaTh OLICHKY NOJTY4YEHHBIM pe3yIbTaTaM;

[IpoBeneHMEe OMBITOB U OLICHKA PE3YIHTATOB.

cobroaTh CaHUTaPHO-TUTUCHUYECKHE .
BusyanbHbIH, NPU NPOBEICHUHM JIAOOPATOPHBIX U
TpeGoBaHUs B YCIIOBHAX MHIIEBOTO
MPAKTHYECKUX paboT.
MIPOM3BOJICTBA;
HPOBOJUTH CaHUTAPHYIO 00pabotky | [IMChMEHHBIH, COCTAaBICHHE ANTOPUTMA: «HOPSIOK

000pyIOBaHUS I MHBEHTApS;

MIPOBEICHHS CAHUTAPHON 00pabOTKI.

OCYIIECTBIIATh MUKPOOHOJIOTHYECKHH KOHTPOJb
MIUIIIEBOT0 IPOU3BOJICTBA.

[IpakTuueckas, onenka auddepeHmanTsHas

3HATh:

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

Y CcTHBIN (POHTATBHBIA OIIPOC IO TEMaM.

KIJIACCH(MKAIIIO MUKPOOPTaHU3MOB;

[TrcbMEeHHBIMN, 110 BOITPOCaM BO BpeMsI 3aHATHS

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

YcTHBIN (POHTANBHBINA ONIPOC BO BpeMs 3aHSATHS.

TEeHETHYECKYI0 UM XMMHYECKYI0  OCHOBBI
HACJICICTBEHHOCTH U (OPMBI M3MEHYHUBOCTH
MHUKPOOPTaHU3MOB;

HHCLMGHHBIﬁ, I10 BOIIPOCaM BO BpEMs 3aHATHUA.

POJIb MUKPOOPTaHM3MOB B KPYTOBOPOTE BEILIECTB
B IIPUPOJIE;

Coo011ieHHs CTYJICHTOB, OLIEHKA IO MATHOAUIBHOM
CHUCTEME.

XapaKTepUCTUKH MHKPO(MIOPHI MOYBBI, BOJBI M

YcTHBIN (DPOHTANBHBINA OMPOC BO BPEMsI 3aHATHAL. .

BO3/yXa,
0COOEHHOCTH canmpoUTHBIX M NaTOI€HHBIX N .

YcTHBIH (HpOHTANBHBIN OMTPOC BO BPEMsI 3aHSTHS. .
MHUKDPOOPraHU3MOB;

OCHOBHBIC TMHIICBbIE WHPEKIUH W IUIICBbHIC
OTpAaBIICHHUS,

HHCLMGHHBIﬁ, 110 BOIIPOCaM BO BpEMs 3aHATHUA.

BO3MOKHBIC HCTOYHHKH MI/IKp06I/IOJ'IOFI/ILI€CKOFO
3arpsA3HCHUA B IMAIIEBOM IIPOU3BOACTBEC, YCIOBUS
HX pa3BUTUS,

CooO0I11eHHs CTYJICHTOB, OLIEHKA IO MATHOAUIBHOM
CHCTEME.

IIrncbMeHHBIN, COCTaBIEHUE AITOPUTMA: «METOMbI

METOJbl NpPENOTBpPALCHHUA IOPYM CBIpbI U o
. NpPEIOTBpPALIEHU IIOPYA CBHIpbSS W  T'OTOBOU
TOTOBOH IIPOAYKIIMH;
NPOAYKLIANY.
[TucbMeHHBINM, COCTaBJIEHHWE aJrOpUTMaA: «CXema

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

MHKpO6HOHOFquCKOFO KOHTPOJIA».

CaHHUTAPHO-TEXHOJIOTHYECKHE  TpeOOBaHUS K
MOMEIIEHHUSIM,  00OpPYJOBAaHHIO,  HMHBEHTAPIO,
OJIEXKIIE;

YcTHBIN (POHTANBHBINA ONPOC BO BpeMs 3aHSTHS.
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mpaBujia JIMYHOMN T'MTHUCHBI pa6OTHI/IKOB HI/IH.ICBOﬁ

VYcTHBIN (POHTANBHBIN OMPOC BO BpeMs 3aHSATHS.
IPOMBIIITIEHHOCTH.

5. OCOBEHHOCTHM OCBOEHHMS JUCHUIUIMHBI
WHBAJIUJIOB M JIUI[ C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
310POBbSI

OOyuenne 0OydYalOMIUXCS C OTPAaHHMUYEHHBIMH BO3MOXXHOCTSIMH 370POBbS
Ipyu HEOOXOJIMMOCTH OCYIIECTBISIETCA HAa OCHOBE aJallTUPOBAHHOW pabouei
OporpaMMbl  C  HCIOJB30BAaHHEM  CIECHHMATbHBIX  METOJOB  OOy4YeHUs U
TUIAKTHUYECKUX  MaTepUaloB, COCTaBJICHHBIX C  y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO Pa3BUTHSA, WHIUBUAYATbHBIX BO3MOXXHOCTEH U COCTOSHUS
3JI0POBBS TAKKUX 0OyJaromuxcs (00y4JaroIierocs).

B wmensx ocBoeHuss ydyeOHOM mporpamMmbl JUCHUIUIMHBI MHBAIWIAMHU U
JUIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3[I0POBBSI TEXHUKYM O0OECIICUHBAET:

JUIS MHBAJIMJIOB U JIMIl C OIPAHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbs IO
3pEHUIO: Pa3MEIlEHUE B JOCTYIHBIX AJI1 OOy4YarolUXCsl, SBISIOIUXCS CIETbIMU
Wik cnaboBUAAIIMMU, MeCTaX W B QJalTHPOBAHHON (QopMe CHpaBOYHOM
uHbOpMAIlMM O pACHUCAaHWM Y4YeOHBIX 3aHATHUN; TPUCYTCTBHE aCCHCTEHTA,

OKa3bIBAIOIIETO o0ydJaromemycs HEOOXOTUMYIO MIOMOIIIB; BBIITYCK
ATbTEPHATHBHBIX (POPMATOB METOJMUYECKUX MATEPHATIOB (KPYIHBIA MWIPUQPT N
ayauogaitie);

IJI. MHBAIIMJIOB W JIUI] C OTPAHUYEHHBIMH BO3MOXXHOCTAMH 3JI0POBbS 10
CIIYXY: HaJyIeKalIMMHU 3BYKOBBIMH CPEJICTBAaMU BOCIIPOU3BECHNE UH(POPMAIUK;

U1 AHBAJIWJIOB M JIMI C OrPAaHUYECHHBIMHA BO3MOKHOCTSIMH 3JI0POBbBS,
MMEIOIIMX  HAPYLWIECHUS  OMNOPHO-IBUIATEIIBHOTO  almapara:  BO3MOXHOCTH
OecnpensaTCTBEHHOTO JTOCTYIa 00yJaronuxcsi B y4eOHbIE TTOMEIICHUS, TyaJleTHbIC
KOMHATHI U IpyTHe TMTOMEIICHHUS, a TaKXKe MpeObIBAaHUE B YKA3aHHBIX MTOMEIIICHUSX.

OO6pazoBanue 00y4arOIINXCI C OTPAHUYEHHBIMU BO3MOKHOCTSMH 370POBBS
MOET ObITh OPTAaHM30BAHO KaK COBMECTHO C JIPYTUMHU OOY4YaIOUIMMUCS, TaK U B
OTAEJBHBIX TPYINAaxX WIK B OTAEIbHBIX OPraHU3alHsX.
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