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1. IACIIOPT PABOUYEH ITPOI'PAMMbBI YUEFHOU JUCITATLIMHBI

MHKpOﬁl/IOHOFI/Iﬂ, CAaHHTaApHUsI H TUT'MCHA B IINIIIEBOM IIPOU3BOJACTBE

1.1. O6a1acTh NPUMEHEHUSI TPOTPAMMBbI

PabGouass mporpamMma y4eOHOW [UCHUIUIMHBI SIBISIETCSI YacThbIO MPOTPaMMBbI
MOATOTOBKM  CHEUUAIMCTOB CpEJHEro 3BeHa Mo coeunuanbHoctH 19.02.03
TexHonorus xyieb6a, KOHAUTEPCKUX U MAKAPOHHBIX U3AEIUN

1.2 TpebdoBaHus K pe3yJbTATaAM OCBOEHUS IMCUHHUIJIHHDI:

B pe3ynbpraTe ocBoeHMs Y4eOHOM TUCHUIUIMHBI 00yJarouiics JOJIKEH yMeTh!
-paboTaTh C J1a0OpaTOpPHBIM OOOPYAOBAHUEM; ONPEIEISTh OCHOBHBIE TIPYIIIbI
MUKpPOOPTaHU3MOB;

-[IPOBOJUTH MHUKPOOHOJOTMYECKHE MCCIEAOBAHUS U JaBaTh OLEHKY IMOJTYYEHHBIM
pe3ynbTaTam;

-coOMI0AaTh CAHUTAPHO-TUTMEHWYECKHE TpeOOBaHHWA B  YCIOBHUSX IHUIIEBOTO
IPOU3BOJICTBA;

-IPOU3BOJUTH CAHUTAPHYIO 00pa0OTKYy 000pYy0BaHUS U UHBEHTAPS;

- OCYHICCTBJIATD MI/IKp06I/IOHOFH‘{€CKHﬁ KOHTPOJIb ITUIIICBOI'O ITPOU3BOACTBA,

B pe3ynbpTaTe 0cBoeHUs y4eOHOM TMCHUIUIMHBI CTYIEHT JOKEH 3HATh:

-OCHOBHBIE  TIOHATHA W  TEPMHUHBI  MHKPOOHMOJOTHH;  KJIACCH(PHUKAIUIO
MUKPOOPTaHU3MOB;

-MOp(OJIOTHIO U (PU3UOJOTUIO OCHOBHBIX FPYIIIT MUKPOOPTaHU3MOB;

- TEHETUYECKYIO0 ¥ XUMUYECKYIO0 OCHOBBI HACJIEICTBEHHOCTH B (POPMBI N3BMEHUYNBOCTHU
MUKPOOPTaHU3MOB;

-pOJIb MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B MPUPO/IC;

-XapaKTEPUCTUKU MUKPO(IIOPHI MOUBBI, BOJIBI U BO3yXa;

-0COOEHHOCTHU CanpO(PUTHBIX U MaTOTEHHBIX MUKPOOPTAaHNU3MOB,;

-OCHOBHBIE THIIEBbIC MH(DEKINH 1 MUIIEBbIC OTPABIICHHS,

-BO3MOXHBIE€ ~HCTOYHUKA MHUKPOOHMOJIOTMYECKOTO 3arps3HEHHs] B  IHILEBOM

IMPONU3BOACTBEC, YCIOBHA X PA3BUTHUSA,



-METO/bl MPEAOTBPAIEHUS TOPYM CBHIpbS U TOTOBOM MPOAYKLHUHU; CXEMY
MUKPOOHOJIOTHYECKOTO KOHTPOJIS;

-CAaHUTAPHO-TEXHOJOTHUECKUE TpeOOBaHUS K IOMEIIEHUsIM, 00OpYyJOBaHUIO,
WHBEHTApIo, OJIeXkJAe, TMpaBuia JIMYHOM TUTHEHBI PAOOTHUKOB  IHIIEBBIX

ITPOU3BOACTB.

B pesynabraTte oOCBOCHHMS Y4ye€OHOM JUCHMIUIMHBI OOYyYaroUIuics JOJIKEH
obOnagaTh OOIMMHU U TPOQPECCHOHATTBEHBIMU KOMITETCHITUSIME, BKITFOUAIOIIUMH B CE0sT
CIIOCOOHOCTH:

OK 1. ITonnmaTh CyIIHOCTh ¥ COIIMAIIBHYIO 3HAYMMOCTh CBOEH Oynytieit mpodeccuu,
MIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTh, BEIOUPATh TUIIOBBIE METOJIBI U
CHOCOOBI BBIMOJIHEHUS! MPOPECCUOHAIBHBIX 337]a4, OLEHUBATh UX 3()PEKTUBHOCTH U
Ka4eCTBO.

OK 3. [IpuHuMaTh pelieHus] B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYalHUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBisTh MOUCK U HCMHOJb30BaHHE WHOOpPMAIUU, HEOOXOAUMON st
3(PEKTUBHOTO BBIMOJHEHUS TPOPECCUOHANIBHBIX 3a/ad, MPOodEeCCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. HWcnonb3oBaTh UHGMOPMAIIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJOTUU B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

OK 6. PaboraTe B KOJUIEKTHBE W KOoMaHne, d(PQPEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTD 3a padOTy WICHOB KOMaHAbI (MOAYUHEHHBIX ),
pe3yJbTaT BBIMOJHEHUS 3aJIaHU.

OK 8. CamocTosTesIbHO ONpeneNaTh 3aJauu MPoPeCCUOHATIBHOTO W JIMYHOCTHOTO
Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHHEM, OCO3HAHHO IUIAHUPOBATH IOBBLIIICHHE
KBaJIU(DUKAIIAH.

OK 9. OpueHTHpOBaThCS B  YCIOBHUSIX 4YacCTOM CMEHBI TEXHOJOTHH B

PO eCCUOHATILHOM JESITENHHOCTH.



IIK 1.1. Opranu3oBbIBaTh U IPOU3BOJUTH IPUEMKY CHIPbSI.

IIK 1.2. KoHTponMpoBaTh Kau€CTBO MOCTYIHUBILETO ChIPbSI.

IIK 1.3. Opranu3oBbIBaTh U OCYIIECTBIISITh XPAHEHUE CHIPHSI.

I1K 1.4. Opranu3oBbIBaTh U OCYIIECTBISATH TOJATOTOBKY CHIPBS K ITepepadoTKe.

[IK 2.1. KontponupoBatb coOt0JieHue TpeOOBAaHUN K CHIPbIO MPU MPOU3BOJICTBE
xjie6a 1 XJ1e000yTOUHBIX U3ICIIUMH.

I[IK 2.2. OpraHu3oBblBaTb M  OCYIIECTBJISTH TEXHOJOTMYECKHMH  IpoOLECC
U3TOTOBJIEHUS ToJy(haOpuKaTOB TMpPH MPOU3BOJACTBE Xjeba U XJ1eOO0YIOUHBIX
HU3CINM.

IIK 2.3. Oprasu3oBblBaTb W  OCYLIECTBIIATH  TEXHOJOTMYECKUM  ITPOLECC
IPOU3BOJICTBA XJieba U XJ1e000YTOUHBIX U3/ICTIUH.

I[IK 2.4. OO6ecneunBarh SKCIUTyaTal[di0 TEXHOJIOTUYECKOTO  O0OpYIOBaHMS
XJIOOTMIEKapHOTO MPOU3BOJICTBA.

IIK 3.1. KonTponupoBarh coOitoieHHe TPeOOBAHUN K CHIPbIO MPU MPOU3BOJICTBE
KOHJIUTEPCKUX U3JIEIINAN.

I[IK 3.2. Opraau3oBblBaTb M  OCYUIECTBISAITH  TEXHOJIOTMYECKHUM  IIPOILIECC
MIPOU3BOICTBA CAXAPUCTHIX KOHIUTEPCKUX U3AEITHM.

IIK 3.3. Opraau3oBblBaTb W  OCYUIECTBISATH  TEXHOJIOTMYECKUM  IIPOILIECC
POU3BO/ICTBA MYUYHBIX KOHJIUTEPCKUX U3IECITUI.

I[IK 3.4. OOGecneunBaTh 3KCIUTyaTallMI0 TEXHOJOTMYECKOTO OOOpPYHOBAHMS TPH
IPOU3BOJICTBE KOHIAUTEPCKUX U3JETUN.

I[IK 4.1. KourtposupoBaTh cOOMIOJEHUE TpeOOBAaHUH K KayeCTBY CbIpb NpH
MIPOU3BOICTBE PA3NMYHBIX BUIOB MAKapPOHHBIX U3/EIIUN.

I[IK 4.2. OpraHu3oBblBaThb M  OCYIIECTBJISITH TEXHOJOTMYECKHMH  IpoLECC
POU3BOJICTBA PA3JIMYHBIX BUJIOB MAKaAPOHHBIX MU3JIETUH.

I[IK 4.3. OOGecneuynBaTh SKCIUTyaTaIlldl0 TEXHOJIOTHYECKOTO OOOpYIOBaHUS TpU
MIPOU3BOJICTBE PA3TUYHBIX BUJOB MAKaPOHHBIX U3/ICIIHM.

[IK 5.1. YyacTBOBaTh B IJIAHUPOBAHUHM OCHOBHBIX MMOKAa3aTEEH MPOU3BOICTBA.

[1K 5.2. IlnanupoBaTh BHIMOJHEHHE PAOOT UCTIOIHUTEIISIMHU.

[1K 5.3. Opranu3oBbIBaTh pabOTy TPYIOBOIO KOJUIEKTUBA.



[IK 5.4. KouTponupoBaTh XOA M OLEHUBATh pPE3YyJbTaThl BBHIMOJHEHHUS pPadoOT
VICTIOJTHUTEIISIMH.

IIK 5.5. BecTu yTBEpKICHHYIO YYETHO-OTUETHYIO IOKYMEHTAIHUIO.

1.3. KoinuecTBO 4acoB HA OCBOEHHE MPOTrPAMMBI T CIHIIJIHHBI.
MakcumanbHOM yueOHoM Harpy3ku — 90 yacos,
B TOM YHCJIe: 00s13aTeIbHON ayJUTOPHOMN ydeOHO! Harpy3ku - 60 gacos;

caMocTosTeNIbHON paboThl — 3049acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0bém yueOHOM TUCHMILIMHBI U BUbI Y4e0HO#i padoThl.

Bua y4e0OHoii paGoThI O0bém yacoB
MaxkcumagibHasi yueOHasi Harpy3ka (Bcero) 90
O0si3aTeIbHASL AyAUTOPHAsSI YueOHAasl HAarpy3Ka (Bcero) 60
B ToMm uncne:
[TpakTUyeckue 3aHATHS 30
CamocrosiTejibHasi padoTa (BCero) 30

Urorosas arrecranus B hopme audpepeHnpoBaHHOTO 3a4ETa




2.2. TemaTH4ecKHUii IUVIaH U coJepKaHNe YUeOHO TUCHUILUINHBI MUKPOOHO0JIOTHsl, CAHNTAPUSA ¥ TUTHEHA B MUIIIEBOM

MPOU3BOICTBE

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4ye0OHOIro MaTepuasa, CaMoCTOsAITeIbHAsA padoTa

O0BéM
4acoB

YpoBeHb
O0CBOEHUA

1

2

4

Paznen 1. O0mas MUKpPOOHOJIOTHSA
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Tema 1.1.
Mopdoinorus u
KJIacCU(pUKALUS
MHUKPOOPTaHU3MOB.

Conep:xaHue y4eGHOro MaTepuaJa:

MuxkpoOuonorus Kak HayKa.

[TosoxeHre MUKPOOPTraHU3MOB CPEIU APYTUX OPraHU3MOB.

Baxueiimue 3anaun, cTosmye nepes MUKpOOHOIOTHEl MHUILEBBIX TPOU3BOICTB.
Mopdosorust mpokapuoT: GOPMBI U pa3Mephl KIIETOK OAKTEpUil; CTPOCHHE OaKTepHATLHOM
KJIETKU; TTOJIBIKHOCTh OaKTepHii; pa3MHOKEeHUEe OakTepuii; 00pazoBaHKe SHAOCIOP; OCHOBBI
Kiaccu(ukanuy OaKTepuil.

Mopdonorus sykapuoT: MUIIeIUaIbHbIe TPUOOB U APOXIKEH.

DopMBbI U pa3MepPBI KIIETOK MULIETUATBHBIX TPUOOB; CTPOCHHUE MUIIENINS; Pa3MHOKEHHE U
KJaccupuKalys MUEIHATbHBIX TPHOOB.

DopMBI B pa3MepbI KIIETOK JAPOKKEN; CTPOCHHUE KIETKHU APOKIKEH; pa3MHOKEHHUE U
KiaccuUKaUs JPOAOKEH.

1-2

IIpakTnyeckas padora Ne 1 — 2:
YcTpoiicTBO MUKPOCKOTA U TIPaBUIIa pabOThI C HUM.
CriocoObl MPUTOTOBIIEHUS MPENapaToB.

IIpakTnuyeckas padora Ne3 — 4:
MuxkpockonupoBanue OakTepui.
MHUKpPOCKOIMPOBAaHUE MULIETUAIBHBIX TPUOOB U IPOACKEH.

2-3

CamocrosiTesibHas padora:

[ToaroroButk coobmienne «VcTopus pa3BUTHS MUKPOOHOIOTHUN.
3anosHuTh TabIuUILy «BUIbI MUKPOCKOTIHI.

3amoJIHATh CPAaBHUTENBbHYIO TaOHIly «IIpoKaprOTHI U 3YKapruOTHI».
CocrtaButh cxemy «Pa3Butue Qara B 6aKTepHaIbHON KIIETKE.

Tema 1. 2.
OOMeH BemecTB 'y
MHKpPOOPTaHU3MOB

Conep:kanue y4yeOHOro MaTepuaJa:

1-2




®epMEHTBI MUKPOOPTaHNU3MOB.
XUMHYECKUN COCTAB MUKPOOPraHU3MOB.
[Iutanue u 1pIXaHWE MUKPOOPraHU3MOB.

Tema 1. 3. Coaeprxanue yueOHOro MaTepuaJa: 3
KyneTuBrpoBaHue U pocT | OCHOBHBIE THITBI TUTATEIBHBIX CPEI. 1 1-2
MUKPOOPraHu3MOB HakxonurenbHbIe U YUCTEHIE KyJIbTypbl MUKPOOPTAaHU3MOB.
CrniocoObl KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
IIpakTunyeckas padora Ne5 — 6: 2 2-3
Crepunuzanus NUTATENIbHBIX CPEM, MOCYAbl U APYTUX MPEAMETOB.
MeTo/1bl ¥ TEXHUKA KYJIbTUBUPOBAHNS MUKPOOPTAaHU3MOB Ha MTUTATEJIBHBIX CPEIAX.
CamocrosiTesibHas padora: 2
CocraBuTth cxeMy «XHUMHYECKUN COCTAB KIETKI
[ToaroroButk coobuieHue «IlepcrnekTHBbl OMOTEXHOIOTHH JIJIsl MPAKTUYECKOM NeSTEIbHOCTH
YEJIOBEKay.
Tema 1. 4. Conep:xanue yueOHOro MaTepuasa: 1
[enernka PexoMOuHaIMs reHeTHYECKOro MaTepuaa y NpoKapHoT. 1-2
MHUKPOOPraHU3MOB. SIBneHue guccolualuu Yy IIPOKapHoOT.
Hcropuueckas cpaBka 00 H3MEHUYNBOCTH MUKPOOPTaHU3MOB.
@®opMbI U3BMEHUUBOCTU U METO/Ibl, IPUMEHSAEMBIE JJIs [TOTYYEHUSI HOBBIX BUJIOB
MHKPOOPTaHU3MOB.
Tema 1. 5. Coaepixanue yueOHOro MmarepuaJa: 1
Oxosorus Posb MUKpOOPraHU3MOB B KpyrOBOPOTE BELIECTB B IPUPOJIE. 1-2
MHUKPOOPraHU3MOB. Bnusiaue na MHUKPOOPIraHNU3MbI 9KOJIOTUUECKUX q)aKTopOB.
CamocrosiTesibHas padora: 1
3amoJIHATh CPABHUTEIBbHYIO TaOIHIy «DOpMbI H3MEHUYHNBOCTH.
Tema 1. 6. Coaeprxanue yyeOHOro MmaTepuaJa: 2
Baxueiimme AHa’poOHBIE TPOIIECCHI: CIUPTOBOE OPOKEHNE, MOJIOYHOKHUCIIOE OpOXKEHNE, TPOITMOHOBOKUCIIOE 1-2
MHUKPOOHOJIOTMYIECKHE Opo’keHne, MacITHOKUCIIOe OpoKeHue.
IIPOLIECCHI U AspoOHBIE TTPOIIECCHI: YKCYCHOKHUCIIOE OpOXKEHUE, IMMOHHOKHCIIOE OpOKEHUE
UX XO35MCTBEHHAA POJIb. HpeBpameHHe a30TCOJCPIKAIIMX BEIICCTB: MPOLIECChl THUCHHU U UX MPAKTUYCCKOC 3HAUYCHHUE.
CamocrosiTesibHasi padora: 1
[ToaroroButh coobmenne « OCHOBHBIE METOJIbI OUHMCTKH MUTHEBOU BOJIBIY.
Paznen 2. CnenuajbHasi MUKPOOHOJIOTHS 26
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Tema 2.1.

Conep:kanue yuyeOHOro MaTepuaJa:

Nupexuns u uMMYHUTET. | VcTOYHUKM NOCTOPOHHUX MUKPOOPIraHM3MOB B MUIICBLIX IIPOMU3BOACTBAX. 1-2
CanpoduTHble 1 MaTOr€HHbIE MUKPOOPraHU3Mbl. HpeKIus.
OCHOBBI yueHHsI 00 UMMYHHUTETE.
Tema 2.2. Conep:kanue yuyeOHOro MaTepuaJa: 1
ITuessbie 3a001eBanus ITumessie I/IH(beKHI/II/I. 1-2
MHKPOOHOM IIPUPOIBL. [TuiIeBbIe OTPABJIECHHS.
CamocrosiTesibHas padoTa: 1
Cobpatb nnpopmanuio s npezeHTaunu «CpoKH KU3HECTIOCOOHOCTH NAaTOI€HHBIX
MHKPOOPTraHW3MOB Ha IUIIEBBIX ITPOJTYKTAX».
Tema 2.3. Conep:xanue yueOHOro MaTepuasa: 2
XapakTepucTHKa XapaKkTeprucTuKa MUKPOOPTraHU3MOB, IIPUMEHSEMBIX B XJI€OONEUEHUN: MUKPOOPTaHU3MBbI, 1-2
MHUKPOOPTaHU3MOB, WCIIOJIb3YEMBIE JIJISl TOJIYYEHHS TECTAa U3 MIICHUYHOU U PKAaHOU MYKH.
HNPUMCHACMBIX B XapakTepucTuka MUKpPOOPTaHU3MOB, IPUMEHSAEMBIX B KOHIUTEPCKOM U1 MAaKapOHHOM
XHC60HeKapHOM, IIPONU3BOJICTBAX.
KOHZIMTEPCKOM U CamocrosiTesibHas padoTa: 1
MaKapOHHOM [ToaroroBuTk coobiieHue «Bpexa u monb3a 0e3IpoAKeBOro Xeda.
IIPOU3BOJICTBAX.
Tema 2.4. Coaep:xanue yueOHOro MmaTepuaJa: 6
Muxkpoopranu3mer — Mukpodiiopa ChIpbs. 4 1-2
BpeAUTEIIN Bunwl IOPYH CBHIPbS U METOBI eé NpeaOTBpalICHU.
xJ1e00TeKapHoTO, Bbonesnn x1e6a u crmocoObl UX MPEOTBPAILICHHUS.
MaKapOHHOT'O 1 MukpoOHasi mopua MaKapOHHBIX M3/IE€IMNA U CIIOCOOBI €€ Mpe0TBPaIEeHuUs.
KOHIMTCPCKOIo MuxkpoOHasi nop4ya KOHIUTEPCKUX U3AENUI U CIocOObI €€ MPeJOTBPAIICHHUS.
IIPOM3BOJCTB IMpakTnyeckas padora Ne7 — 8: 2 2-3
Mukpo6HoJIOrHYecKU aHAJIN3 3apPaKEHHOCTH XJie0a.
CamocrosiTesibHas pa6oTa: 3
CocrtaButh cxemy «MeTobl I01aBICHUS TUIECEHEH Ha Xyehe».
3anoiaHUTh Tabnuny «Buel mopun Myku»
ITonrotoBuTh coobienue «Xnedboneuenue B JpesHem Pumey
Tema 2.5. Conep:xaHue yueOHOro MaTepuasa: 16
MuKpoOHOIOrn4ecKuii MukpoOHOIOTUYECKU KOHTPOITh XJIEOOMEKapHOTO MTPOU3BOICTBA. 2 1-2
KOHTPOJIb MukpoOHOIOTHYEeCKU KOHTPOJIh MAaKapOHHOTO TIPOM3BOJICTBA.
XJIeOONIEKAapHOTO, MuKpOOHOJIOTHYECKUH KOHTPOJIb KOHAUTEPCKOTO MPOU3BOICTBA.
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MaKapOHHOT'O U
KOHJIUTEPCKOTO
IIPOU3BO/ICTB.

IIpakTuyeckasi padora Ne9Q — 10:
MGTOI[BI KOJIMYCCTBCHHOT'O yqéTa MI/IKpOGI/IOJIOI‘I/I‘IeCKOFO HCCIICOOBAHM IMUIICBBIX MPOJAYKTOB.

IIpakTuyeckasi padora Nell — 12:
OpranonenTudeckas OIleHKa Ka4yecTBa U OMpeesieHNe O IEMHON CHITBI PECCOBAHHBIX
JIPOKIKEH.

IIpakTnyeckas padora Nel3 — 14:
Omnpenenenue oo6miero konmuectea MAD®AM B 1T Mykw.

IIpakTunyeckas padora Nel5 — 16:
AHanu3 MyKH Ha HAJIMYUE CEHHOM MaJIOYKH.

IIpakTunyeckas padora Nel7 — 18:
Onpenenenue konunuectna apoxokeil 1 MKb B nonygdabpukaTtax

IIpakTunyeckas padora Nel9 — 20:
Ompenenenne aktuBHocTH MKDB 10 M3MEHEHHIO OKPAaCKH UHUKATOPA

IpakTuyeckasi padora Ne2l — 22:
MukpoOHOJIOTHYECKOE UCCIIeIOBaHUE XJIe0a Ha TATYYYIO O0JIe3Hb

CamocrosiTesbHas padora:

3anoaHUTh CPAaBHUTENBbHYIO Ta0IHIYy «MUKPOOHOIOTHUYECKHIM KOHTPOJb ChIPbsI
XJIeOONeKapHOro, MaKapOHHOTO U KOHIUTEPCKOTO MPOU3BOICTBY

3ano’aHUTh CPAaBHUTENBbHYIO Ta0IUIy «MUKpOOHOIOTrHUYEeCKU KOHTPOJIb MONy(hadpuKaToB
XJIeOONeKapHOr0, MaKapOHHOTO U KOHIUTEPCKOTO MTPOU3BO/ICTBY

3anoaHUTh CPAaBHUTENBHYIO Ta0IHUIy «MUKPOOHOIOrHUYeCKU KOHTPOIb TOTOBOM NPOAYKLINUN
XJIeOONEKapHOr0, MaKapOHHOTO U KOHJAUTEPCKOTO MPOU3BO/ICTB

[ToaroroButk coobuienue «IlumieBsie MUKPOOPTaHU3MBI»

CoOpatp uH(popmManuio s npezeHTauuu «duronaroreHHbIe 3a001€BaHMs 31aKOB U UX
BIIMSIHUE HA 310POBbE YEJIOBEKaA»

Paznen 3. Canurapusi M TUrMeHa B MMIIEBOM NPOM3BOJACTBE

18

Tema 3.1.

OO0ecneueHue
ONTUMAJIBHOTO
MHUKPOKJIMMaTa B paboueit
30HE.

Conep:kanue y4yeOHOro MarepuaJa:

CaHuTapHO-TUTHEHUYECKHE TPEOOBaHMS K COCTOSIHUIO BO3/YIIHOM Cpebl B IPOU3BOJICTBEHHBIX
MTOMEIICHHUSX.

ITpou3BOACTBEHHOE OCBEILCHHUE.

Brnmsnue ocBemeHus Ha 310pOBbe, 6€30IaCHOCTh U MPON3BOIUTEIBHOCTD TPYIa pabOTAIOIINX.
TpeboBanust K OCBEIICHUIO pab0YMX MECT MTPOU3BOICTBEHHBIX TOMEIIEHU I

3amuTa OT IPOM3BOACTBEHHOTO IITyMa M BUOpaLny.

Knaccudukanus myma.
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Bnusaue mryma u BuOpanuu Ha OpraHu3M 4ejoBeKa.
VicTouHMKH 1TymMa 1 BUOpAIMK Ha P PHUSTHSX.

IIpakTuyeckasi padora Ne23 — 24: 2-3
CaHuTapHO-0AKTEPHOIOTUIECKOE UCCIIECOBAHUE BO3IyXa
CamocTrosiTesqibHasi padora:
[ToaroroBuTh cooOIIEHUE «BIusHUE OCBEIICHUS HA 3/I0POBbE YECITIOBEKAY.
ITonroroButh coobienue «Mcrnonbp3oBaHue MUKPOOPTaHU3MOB JIJIs1 OYUCTKU BO31yXa».
CocraButh cxemy «Knaccudukanus nryma
Tema 3.2. Conep:xanue yueOHOro MaTepuasa:
Je3unpexmnus, Buner nesundexnun: Tekymas, npoduiakTudeckas, SKCTpeHHasl. 1-2
AC3UHCCKIIYA, ACPaTHU3alUA [[ean(bHquonmHe cpeacrsa.
[IoHsATHE O NE3MHCEKIMU U IepaTU3ALMH.
Bpen oT HaceKOMBIX U I'PBI3YHOB Ha IIPOU3BOJICTBE.
[IpenynpenurenbHble U HCTPEOUTENIBHBIE MEPHI 110 O0pbOE C HACEKOMBIMU U I'PbI3YHAMHU.
Tema 3.3. Conep:xanue yueOHOro MarepuaJa:
Canunrapno — CanuTapHble TpeOOBaHHUS K CKJIaZaM XpaHEHUS MYKH, K 000pyI0BaHUIO APOKKEBOTO 1-2
TUTHEHUYCCKUN KOHTPOJIb | OTJIEJIEHUS], OTAEIICHHS 3aMeCa U Pa3IelIKi TECTa, K YCIOBUSIM XPaHEHUS U TPAHCIIOPTUPOBKU
xJ1e00MeKapHoro, xJeoa.
MaKapOHHOT'O 1 CanutapHble TpeOOBaHUS K TOMEIIEHUSAM U anfapaTrype MakapoOHHOTO ITPOU3BOCTBA.
KOHIUTEPCKOIO CanwurtapHnbie TpeOOBaHUS K 000PYAOBaHUIO TPOU3BOICTBA IIOKOJIAAa M KOH(ET,
IIPONU3BOACTB. IrJ1a3upOBAHHBIX IIOKOJIAJOM.
Canurapsble TpeOOBaHUs K 000PYA0BaHNIO, KOTOPOE UCIIOJIb3YETCs] B IPOM3BOCTBE HpHCa.
Canurtaphsle TpeOOBaHUS K 000PYAOBAaHUIO M Tape B MPOU3BOJICTBE KapaMeH.
CanuTapHble TpeOOBaHUS K TOMEIIEHUSIM U 000pyTOBaHUIO IPOU3BOJICTBA KPEMOBBIX U3JIEIHH.
IIpakTnyeckas padora Ne25 — 26: 2-3
CaHuTapHO-0aKTEpHOIOTHYECKUI aHATIN3 BOJBI)
IpakTuyeckas padora Ne27 — 28:
CaHuTapHO-0aKTEPHOJIIOTHYECKOE UCCIICIOBAHUE CMBIBOB C MHBEHTAPsS M 000pYIOBaHMS.
CamocrosiTesibHasi padora:
[TonroroButh coodmienue «MeToibl Je3UHPEKINH, Ha MUIIEBbIX TPOU3BOICTBAX Y.
3anonHuTh Ta0uIy «CriocoObl MTPUTOTOBICHUS AC3UH(PHUITMPYIONUX CPEICTBY.
CocTaBUTh CPaBHUTENBHYIO TaOMUIy «/le3uHpHuImpyronme cpeacTsa XaedoneKapHoro,
KOHIUTEPCKOTO U MAKAPOHHOTO ITPOU3BOJICTBAY.
Tema 3.4. Conep:xanue yueOHOro MaTepuasa:
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JlnuHas rurueHa [ToHsATHE O INYHOM TUTHEHE PAOOTHUKOB MUIICBOM MPOMBINUICHHOCTH, €€ SMUACMUAOIOTHIECKOE 1 1-2
pabOTHUKOB MTUIIIEBBIX 3Ha4YeHUE.
TPEIPUSTHA. CanutapHble TpeOOBaHUS K COJCPKAHUIO KOXKH Tella, PYK, TOJOCTH PTa U HOCOTJIOTKH.
Canurapnas oaexaa, 00yBb, TpeOOBaHHS K HUM, IPABHIIA XPAHEHHUS.
[TpodunakTnyeckne MeTUIMHCKIE 00CIICIOBAaHUS M CAHUTAPHAS JOKYMEHTAITHSL.
IIpakTunyeckas padora Ne29 — 30: 2 2-3
CaHuTapHO-0aKTEPHOIOTUIECKOE UCCIICOBAHUE CMBIBOB C PYK M OJIC)KIBL.
CamocrosiTesibHas padoTa: 2
CocraButh Tabimny «/HpeKknoHHbIC 32a00ICBaHUs U UX BO30OYIUTEIIH
[TonroroBuTh coobmieHne «JInyHas TUTHEHA U 3/I0POBBE YEIIOBEKA»
JAudpepeHunpoBaHHbIN 3a4ET 1
Bcero yacoB ayauTopHo# Harpy3ku 60
Yacel caMOCTOSITEIIBHOM PaOOTHI 30
Hroro 90

JUisi XapakTepUCTUKU YPOBHsSI OCBOCHMs y4eOHOro marepuaja HCIOJb3YIOTCS Cleqyrole 0003HaueHus:

1. O3HakoMuUTENbHBIN (y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOUCTB);

2. PenpoyKTHUBHBIM (BBIIOJIHEHHWE JEATENBHOCTH MO 00pasily, MHCTPYKLIUH WM O]l PyKOBOJCTBOM)

3. IlpotyKTHBHBIN (TJIAaHUPOBAHHUE M CAMOCTOSATEIBHOE BHIMOJIHEHUE JIEATEIbHOCTH, PEeLIeHne TPOOIeMHBIX 3a1a4)
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3. YCJIOBUSA PEAJIN3AIIAN YUYEBHOM JUCIUIIJIMHBI

3.1. TpeﬁoBaHl/lﬂ K MUHUMAJIbHOMY MaT€PUAJIBHO-TEXHUICCKOMY o0ecrneYeHn 10

Oo6opynoBanmne yueOHOro kabmHera:

- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX MOCOOU U KapT MO TUCUHUILIIUHE
« OO1Ias OMOJIOTH»;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX MOCOOU U KapT MO TUCHHUILIIUHE
« XUMUS»;

- KommekT noptpeToB jyis kabuneTta buonoruu;

- MUKPOCKOIIBI;

- TEPMOCTAT;

- BBITSDKHOM 1IKad;

- XOJIOJIUJIbHUK;

- TOPENKH (CIUPTOBKH)

- IpoOUPKH;

- yamku lletpu;

- IPETapOBAJIbHBIC UTJIBI,

- MUKPOOHOJIOTHICCKHE TICTIIH,

- MPEIMETHBIE U TTOKPOBHBIE CTEKJIA;

- [LIATEJIH;

- IITATUBBI JIJIs1 TPOOUPOK;

- MIOJTHOCHI TJTACTUKOBBIC;

TexHuveckue cpeacTsa 00y4eHus :

- KOMITBIOTEP



3.2. HudopmanuonHoe obecniedeHue 00y4eHust

OcCHOBHBIC HCTOYHUKH:

1. Kpacuukona JI.B. Muxkpob6uonorusi: Yueobnoe nocoo6ue.- CII6.: Tpourkwuii mocr,
2018.

JlonoJIHUTEeIbHbIE UCTOYHUKH:

1. Bepouna H.M., Kanrepéra FO.B. MukpoOuosiorus mumieBsIx NpOU3BOACTB — M.:
Arpornpomuznat, 2017. — 256¢. — (YueOnuku u yueO. Ilocobus mns ywammxcs
TEXHUKYMOB).

2. Herpycos A.U., KoroBa U.b. Mukpobuosnorus: yueOHUK 115 ctyd. Beicur. Yueo.
3aBegeHuil — M.: 3narensckuii eHTp «Axkagemusy», 2016. — 352c.

3. INanoB B.II., Koctpos E.N., ITanoB A.B. MukpoOuoiaorusi npoayKkToB MUTAHUS U

00BEKTOB OKpYysKaroIieit cpensl — M.: Arap, 2021. — 142c.

HNuTepHeT-pecypcesnl:

1. flickr. com/photos/microaqua — ®oto- u BHICO- MaTepuanbl O KHU3HU
MHUKPOOPTaHU3MOB.

2.micro. moy.su — MuKpoOHOJIOTHSL.

3. stud Files.ru — ITonHbIi KOHCHIEKT JIEKITUH 110 MUKPOOUOJIOTHH.

4. ru.wikipedia. org - Mukpoouoiorus
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KOHTpOJIL N OICHKA PC3YJIbTATOB OCBOCHUA y‘{€6HOI>’I AUCTUILIMHBI OCYHICCTBIIICTCA
IMPCIoAaBaTCJICM B IIPOHCCCC IMPOBCACHUS IIPAKTHYICCKUX SaHSITHﬁ, TCCTUPOBAHHA, a4
TAKIKC  BBIITOJIHCHUA 06y‘-IaIOHII/IMI/ICSI HWHAUBUAYAJIBHBIX SaHaHHﬁ, ITPOCKTOB,

HWCCIIeJOBaHMUH.

PesyabTaTnl 00yueHus
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToOB 00yUYeHust

1

2

YmMmerTn:

paboTaTh ¢ 1a0OPATOPHBIM 00OPYIOBAaHUEM

BU3yaJIbHBI KOHTPOJIb, OTYETHI 110
PaKTUYECKUM paboTam

OIPEEIATh OCHOBHBIE IPYIIIIBI
MUKPOOPraHU3MOB

BU3YaJIbHbIN KOHTPOJIb, OTYETHI 11O
MPaKTHYECKUM paboTam

IMPpOBOANUTDH MI/IKp06I/IOHOFI/I‘I€CKI/IC HCCICOOBaAHUA
1 1aBaTbhb OLCHKY ITOJYUYCHHBIM PE3yJibTaTaM

BU3YaJIbHBIN KOHTPOJIb, OTYETHI MO
MPaKTHYECKUM paboTam

IIPOM3BOJIUTH CAHUTAPHYIO 00PabOTKY
000pyI0BaHUS U NHBEHTApS

BHU3YaJIbHBI KOHTPOJIb, OTYETHI 110
NPaKTUYECKUM paboTam

OCYHICCTBJIATDH MI/IKpO6HOJIOFPI‘leCKI/Iﬁ KOHTPOJIb
IMUIICBOI0 IMPOMU3BOJACTBA

BHU3YaJIbHBI KOHTPOJIb, OTYETHI IO
NPaKTUYECKUM paboTam

coOI0AaTh CAHUTAPHO — TUTUEHUYECKHE
TpeOOBaHUS B YCIOBUSIX MUIIEBOTO

BU3YyaJIbHBI KOHTPOJIb, OTYETHI 110
NPaKTUYECKUM paboTam

IIPOM3BOJICTBA
3HaTh:

OCHOBHBIC ITOHATHUS ¥ TEPMHUHBI MUKPOOHOJIOTHH | MUKPOOHOJIOTHUSCKUM JTUKTAHT
KJIACCU(UKAIINUS MUKPOOPTaHU3MOB TECTUPOBAHUE

Mophotorust 1 (GU3HOIOTHS OCHOBHBIX TPYIIIT TECTUPOBAHUE

MHUKPOOPTaHNU3MOB

TCHETUYCCKAaA U XUMHNYCCKass OCHOBBI
HACJICACTBCHHOCTU MUKPOOPIraHN3MOB

3aII0JTHEHUE TAOIUIIBI

q)OpMI)I HN3MCHYUBOCTU MUKPOOPraHU3MOB

YCTHBIA OIIPOC

POJIb MUKPOOPTraHU3MOB B KPYTOBOPOTE BEILIECTB
B IpHUpOJIE

COCTaBJICHHUEC CXEM

XapaKTepUCTHKa MUKPO(IOPHI OYBBI, BOJBI U
BO3AyXa

YCTHBIH OIIPOC

0COOEHHOCTH canpO(UTHBIX U MaTOTEHHBIX TECTUPOBAHUE
MHUKPOOPTraHU3MOB
OCHOBHBIC NMUIIEBbIE HH()EKIIUU U MTUILEBbIC TECTUPOBAHUE

OTpaBJICHUS

BO3MOXHBIC UCTOYHHUKH MI/IKPO6I/IOJ’IOFI/I‘-IGCKOFO
3arpsA3HCHHA B IMUIIICBOM MTPOU3BOJCTBE,
YCJIOBUS UX pa3BUTUSA

3aMoJIHeHNe TaOJIUIIbI

METO/BI IIPENOTBPALICHUS [TIOPYU ChIPbS U
TOTOBOW MTPOTYKIIHH

YCTHBIH OIIPOC

CXCMbI MI/IKpO6I/IOJIOTI/I‘{CCKOFO KOHTPOJIA

COCTaBJICHUEC CXCMBI

CaHUTApPHO — TEXHOJOTUYECKHE TPEOOBAHUS K
MOMEIIEHUSIM, 000PyI0BaHUIO, HHBEHTAPIO,
OJIeK/Ie, TIPABIIIA TUIYHOU TUTUEHBI PAOOTHUKOB
MULLIEBBIX IPOU3BOJICTB

YCTHBIA OIIPOC
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