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1. HACHOPT IPOI'PAMMBI YUEBHOU JACHHUITINHBI
OI1.04 Mukpo0H0JI0rus, CAHUTAPUA M THTHEHA B MHIIEBOM IPON3BOJICTBE

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  y4eOHOM  AMCUMIUIMHBI  SIBJIIETCA  YacTblO  OCHOBHOM
o0pa3oBaTelbHOM MNpPOrpaMMbl MMOATOTOBKHU CIELMAIMCTOB CPEJAHEr0 3BEHa B
coorBeTcTBHM ¢ PI'OC mo cnenmanpHoctd CIIO 19.02.03 Texnomorus xneOa,
KOHJUTEPCKUX W MaKapOHHBIX M3AENIHUN, YKPYNHEHHAas Tpylia CHelualbHOCTEN
19.00.00 IIpomebInuieHHAsE SKOJIOTHUS U OMOTEXHOJIOTUH.

[Iporpamma y4yeOHOW JUCUMIUIMHBI MOXET OBbITh HUCHOJIb30BaHAa B
JOTIOJTHUTENIBHOM ~ MpOo(ecCHOHATIbHOM  00pa30BaHMM  JJs  TOBBILICHUS
KBaJIM(UKAMU U TIEPENOATOTOBKA PAOOTHUKOB MHUIIEBON MPOMBIIUIEHHOCTH M0
cneruanbHocTd  19.02.03  TexHonmorust xjneda, KOHAUTEPCKUX M MaKApOHHBIX
15631 (17178

1.2. MecTo y4eOHO OMCHUILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl MOATOTOBKH CIHENHATMCTOB CPeIHEro 3BeHa . JUCLUUILUINHA BXOAUT B
npodeccroHanbHbIN yueOHbIH UK «O01enpoeccuoHanbHble TUCIUILTAHBD.

1.3. Ieau u 3aga4u y4eOHOH AMCUHMILIMHBI — TPeOOBaHHUS K pe3yJibTaTam
OCBOCHHS Y4eOHOH TUCHUIIMHBI:

HGHB - O3HAaKOMIJICHHUC 06yt1a10nmxc;1 C MHKpO6HOHOPHCﬁ, TUTUEHON U
CaHI/ITapI/IGﬁ B IIHMIICBOM IIPOU3BOACTBEC U IIOATIOTOBKA HX K IIPHUMCHCHHIO
IMOJIYYCHHBIX 3HAHUU U YMGHI/Iﬁ B HOCJICI[YI-OH.IGﬁ HpaKTI/I‘IGCKOI‘ﬁ JACATCIIbHOCTH.

3amaun:

- YCBOCHHE OCHOBHBIX IIOHATHH B 00JIACTH MHUKPOOWUOJIOTHUH, CAHUTAPUU H
TUTUEHBI;

-U3y4YCHUE OCHOBHBIX TPy MUKPOOOB 1 BBI3BIBAEMBIX MU IIPOIIECCOB;
-MpUOOPETECHNE YMEHUM MPOBOIUTH MUKPOOHOJIOTHYECKIE UCCIICIOBAHMS;
-paccMOTpeHHe CaHUTAPHO-TUTHCHUYECKHIX TpeOoBaHUM B MIHUIIEBOM
MPOU3BOJCTBE;

- MPOBEAECHUE MUKPOOHOJIOTHYECKOTO KOHTPOJISI B MUILEBOM ITPOU3BOJICTBE.

B pesynbrare ocBoeHUST yICOHOM MUCITUIUTUHBI O0YYIAIONTUNACS TOKEH YMETh:

v/ paboTaTh ¢ 1a60paTOPHBEIM 000PYIOBAHUEM;

v/ OIIpeIEeIIATh OCHOBHBIE TPYIIITHI MUKPOOPTaHU3MOB;

v IPOBOJIMTH MHUKPOOHOJOTMYECKAE HCCICIOBAHUS W J1aBaTh OLEHKY
MOJTYYEHHBIM pe3yJIbTaTaM;

v cobmofaTh  CaHUTAPHO-TUTHCHHYECKHE  TpeOOBaHHMSA B YCIIOBHSAX
MHILIEBOTO NPOU3BOJICTBA;

v/ IPOM3BOINTH CAHUTAPHYIO 00pabOTKY 000PYI0BAHMS U HHBEHTAPS;

v/ OCYIIECTBIIATD MUKPOOHOJIOTUUECKUI KOHTPOJIb MULLIEBOTO
MIPOU3BOJCTBA.



B pe3ynbpTaTe ocBOeHHS y4eOHOM TUCIUTUIMHBI 00YYarOUNiCs JOHKEH 3HATh:

v/ OCHOBHBIE TIOHSTHS ¥ TEPMUHBI MUKPOOHOJIOTHH;

v Kraccu()UKAINI0 MUKPOOPTaHH3MOB;

v’ MOP(HOJIOTHIO U (PU3HOJIOTHIO OCHOBHBIX IPYITI MUKPOOPTaHH3MOB;

v/ TEHETUYECKYI0 W XHMHUYECKYI0O OCHOBBI HACJIEACTBEHHOCTH W (HOPMBI
M3MEHYMBOCTH MUKPOOPTaHU3MOB;

v POJIb MUKPOOPTaHM3MOB B KPYTOBOPOTE BEIECTB B MIPUPO/IC;

v/ XapaKTePUCTHKHA MUKPOQIIOPHI MOYBHI, BOJBI  BO3LyXa;

v/ 0COOEHHOCTH CanPO(UTHBIX U MATOTEHHBIX MUKPOOPTaHU3MOB;

v/ OCHOBHBI€E NHIIEBbIE HHO)EKIMU U THIIEBbIE OTPABICHUS;

v/ BO3MOYKHbIE MCTOYHUKH MHKPOOHUOJOTHIECKOTO 3arpsI3HEHHS B MHILIEBOM
POU3BOJICTBE, YCIOBUS UX Pa3BUTHS;

v/ METOIbI PEIOTBPAIIEHHSI TOPYH CHIPHS M TOTOBOM MPOIYKIIHH;

v’ cXeMy MHUKPOOHOJIOTHYECKOTO KOHTPOJIS;

v/ CaHUTAPHO-TEXHOJOTHYECKUE TpeOoBaHUS K TIOMETIICHUSIM,
00Opy/IOBAaHUIO, WHBEHTAPIO, OJICXK/E, MpaBHUja JIMYHOW THTHCHBI PAOOTHHUKOB
MUIIEBBIX TPOU3BOJICTB.

TexXHUK-TeXHOJIOT JOJDKEeH 001a1aTh:
OOIIMMH KOMITETCHIIUSIMU

OK 1. IloHumaTth CyIIHOCTh M COIIMAJIBLHYIO 3HAUYUMOCTHh CBOEH Oymyiei
npodeccuu, MPOsBIATh K HEW YCTOWYMBBIN HUHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NESTEIbHOCTh, BHIOMPATh TUIIOBBIC
METOJIbI M CIOCOOBI BBIMOJIHEHUS NPOo(EeCcCHOHATIBHBIX 3a7a4, OIEHUBATh HUX
3¢ PEKTUBHOCTH U Ka4eCTRBO.

OK 3. IIpyHMMAaTh peleHns B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYaLUIX U
HECTU 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U HUCTIOIB30BaHNE MHPOPMAIHN, HEOOXOIUMOMN
711 3 (HEKTUBHOTO BBITTOTHEHUSI MPOGECCUOHAIBHBIX 3aJ1a4, MPOo(EeCCHOHATHHOTO
U JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJOTHH B
npoeccuoHanbHOM eI TeTbHOCTH.

OK 6. Paborate B KOJIEKTHBE M KoMaHAE, 3(DPEKTHBHO 0OIMATHCSA C
KOJUIETaMU, PYKOBOACTBOM, MOTPEOUTEIISIMH.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTH 3a pabOTy YJIECHOB KOMAaHJbI
(MOTYMHEHHBIX), PE3YJIbTAT BHIIIOJHEHUS 3aIaHUM.

OK 8. CamocTosiTenbHO OMNpeAeNtsITh 3a7aud MNPOPECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CAaMOOOPA30BaHUEM, OCO3HAHHO TUIAHUPOBATh
MOBBIIIEHUE KBATU(DUKALIUH.

OK 9. OpueHTUpOBaTHCA B YCIOBHUAX 4YacCTOW CMEHBI TEXHOJIOTHHA B
npoeccuoHambHOM NEeITeTBHOCTH.
npodeccoHaTbHBIMU KOMIIETEHITUSIMU |

IIK 1.1. Opranu3oBbIBaTh U MPOU3BOAUTH IPUEMKY CHIPbSI.

IIK 1.2. KoHTponupoBaTh Ka4€CTBO MOCTYMUBIIETO CHIPHSI.



IIK 1.3. Opranu3oBbsIBaTh U OCYIIECTBIISITH XPAHEHUE CHIPbSI.

I[IK 1.4. Opranu3oBelBaTb M OCYLIECTBIIATH MOATOTOBKY CBIpbI K
nepepadoTKe.

I[IK 2.1. KoHTponupoBaTh cOONIOA€HUE TPEeOOBAaHUN K CBHIPBIO IpU
MIPOU3BOJICTBE XJIeOa U X1e000yTOUHBIX U3CITHMA.

I[IK 2.2. OpranHu3oBbIBaTh M OCYIIECTBIATH TEXHOJOTHMYECKHNW IPOLECC
M3TOTOBJIEHUS T0Jy(aOpUKaTOB MpU MPOU3BOACTBE Xjeba MU XJeO0OYTOUHBIX
U3JETUN.

I[IK 2.3. OpranHu3oBbIBaTh M OCYIIECTBIATH TEXHOJOTHMYECKHW IPOLECC
MPOU3BOJICTBA XJIeOa U X1e000yTOUHBIX U3JEITHM.

IIK 2.4. OGecneunBaTh JKCILTyaTaIlUI0 TEXHOJOTUYECKOTO OO0OpPYIOBaHMS
XJ1e00MeKapHOro MPOU3BOJICTBA.

IIK 3.1. KourponupoBaTh coOntofeHue TpeOOBaHUN K CBHIPbIO TpHU
IPOU3BOACTBE KOHAUTEPCKUX MU3/IEIIHA.

IIK 3.2. OpranHu3oBbIBaTh M OCYIIECTBISATH TEXHOJOTMUYECKHW IPOILECC
IIPOU3BOJCTBA CAXaPUCTBIX KOHAUTEPCKUX U3AETUN.

IIK 3.3. Opranu3oBbIBaTh M OCYIIECTBISATH TEXHOJOTMYECKHUN MPOILIECC
POM3BOJICTBA MYYHBIX KOHAUTEPCKUX U3ICIHIA.

[IK 3.4. OOecneunBaTh SKCIUTyaTallMI0 TEXHOJOTHMYECKOT0 000pYyI0BaHUs
IPU IPOU3BOACTBE KOHAUTEPCKUX U3IEIIUMN.

I1IK 4.1. KonTponupoBarh co0iitoieHre TPEOOBAHUM K KAU€CTBY ChIPbsI MPU
IIPOU3BOJICTBE Pa3IMYHBIX BUJOB MAKAPOHHBIX U3IEIUH.

IIK 4.2. OpraHu3oBbIBaTh MU OCYIIECTBIISATh TEXHOJOTMYECKHMH IIPOLECC
IIPOU3BOJICTBA PA3IMYHBIX BUJOB MAKAPOHHBIX U3JEIU.

IIK 4.3. OOecneunBaTh 3KCIUTyaTallMI0 TEXHOJIOIMYECKOTO 00O0PYJOBAHMS
IIPY IIPOU3BOJCTBE PA3IMYHBIX BUJIOB MAKAPOHHBIX U3CIIHN.

IIK 5.1. VYyactBoBaTh B IUIAHUPOBAHMM OCHOBHBIX IOKa3artelyei
IIPOU3BOJICTBA.

IIK 5.2. [TnanupoBaTh BBHIOJHEHNUE PAOOT UCTIOTHUTEIISIMHU.

[1K 5.3. Opranu3oBsiBaTh pabOTy TPYIOBOTO KOJUICKTHBA.

IIK 5.4. KoHTpOoaupoBaTh X0/ U OLICHUBATH PE3yJIbTAThl BHITIOJHEHUS Pa0OT
UCIIOJIHUTEIISIMU.

[IK 5.5. Bect yTBEpKIACHHYIO YUYETHO-OTUETHYIO JOKYMEHTALIUIO.

1.4. PexkoMeHayemMoe KOJMYECTBO YACOB HA OCBOEHHE NMPOrpPamMMbl y4eOHOI

AUCHUNTHHBI:

MaKCHUMaJIbHOW yueOHO# Harpy3ku oOyuaromerocs 133 gaca, B Tom uucie:
00s13aTENbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromerocs 93 gaca,
CaMOCTOATENTHHOM paboThl 0Oydarorierocs 40 gacos.

2. CTPYKTYPA U COJIEP KAHUE YYEBHOHN JUCHUTIIJIUHBI
2.1. O0bem yueOHOI TUCHUILIHHBI M BUJBI Y4e0HO#i padoThI

Buj yueO6Hoi paboThI Qbvem uacos
MakcumaJibHasi yyeOHasi HArpy3Ka (Bcero) 133
Oo0s13aTesibHAs ayIMTOPHAas Y4eOHasi HAarpy3Ka (Bcero) 93




B TOM 4HUCJIC:

nabopaTtopHbie pabOThI 18
IIPAKTUYECKUE 3aAHATUS 18
KOHTPOJIbHBIE pa0OThI -
KypcoBasi pabota (poeKT) (eciu npedycmompero) =
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 40
B TOM YHCJIE:
caMocTosiTeIbHAsE paboTa HaAJ KypCcOBOM paboToOit -
(mIpoekToMm)
HUmozcosas ammecmayus 6 popme (ykazamo) 3 cem.-  KOHmMPp.
paboma;
4 cem.- oughah.
3auem




2.2. TemaTuueckuii njiad u coaep:xxkanue yueonou nucuunanasl MUKPOBUOJIOTUS, CAHUTAPUSA U TUTUEHA
TB IIMIIIEHBOM ITPOU3BOJACTBE

HaumenoBanue Conep:xanue y4eOHOro MaTepunaJa, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOATeIbHasi padoTa O0beM yacos YpoBensn
pa3/iesioB M TeM o0yJanmmxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmomperut) OCBOEHHS
2 3 4
Paznea 1. OO6uasi MUKpOOHOJIOT U
Tema 1. ConepxaHue yueOHOro MaTepuaa 2
Beenenue IIpenmer MukpoOuonoruu. HMcropus wmukpoOuonoruu. OTKpeITHE MHKpoopraHuzmMoB  A.Ban 2
Jlesenrykom. JI. TlacTep — OCHOBOMOJIOKHUK MHKpPOOHOJIIOTMU. Pa3BuTHE OTE4ecTBEHHOU
MI/IKpogI:(OJIOFI/II/I. ["1aBHBIC HATTPABJICHUSI PA3BUTHSI COBPEMEHHOW MUKPOOH OJIOTHH.
CamocrosTenbHas padoTa 00ydJaroumxcs 2 3
Pabota ¢ muTepatypoii.
Tema 2. Copep:kaHrie yueOHOro MaTepraia 2
Ooman 1 | Mup mukpooprann3MoB. Cricrematiuka. MeTojipl n3ydeHrss MOP(QOJIOTHY M MOJIEKYJISIpPHOH OpTraHU3aIliu 2
MM KPOOHOJIOTHS. MuKpoopranuzmoB. OOmme mpu3HakKM W pa3HooOpaswe  MHKpoopraHu3moB. [lomoskeHue
MHKPOOPTaHU3MOB B mpupoze. [IpokaproTHBIE W 3YKapHOTHBIE MHKPOOPTaHW3MEL (CBETOIONbHASL
MHKpocKonus. MccnemoBanue )KUBBIX U (DUKCHUPOBAHHBIX 00BEKTOB.
Jlabopatopubie paboTs 1 2 3
YceTpolicTBO MHKPOCKONIAa W TEXHHKA MHKPOCKONMHUPOBAHUSA. TeXHWKAa TMPHUTOTOBIICHUS IIPEapaToB
MHKPOOPraHU3MOB.
[pakruueckue 3anstus 1 2
IIpocThle U CII0KHBIE METObI OKPACKH.
CamocrosTenbHas padoTa 00y4Jaronmxcs 2
Pabora ¢ gumreparypoii. IlomroroBka cooOmeHuit Ha TeMmy: «lIpokapHoTHBIE M 3YKapHUCTHEIC
MHKpPOOpraHU3Mbl. MeTobl n3ydeHnst MOp(HOJIOTHH U MOJIEKYJIIPHOW OPTaHU3AIMH MUKPOOPTaHU3MOBY
Tema 3. Copep:kaHrie yaeOHOro MaTepHaia 2
Mopdoorus, 1 | OmHOKIETOYHBIE W MHOTOKIETOUYHBIe OakTepun. PopmMa u pasMepel. CTpoeHHe OaKTepHaTbLHON 2
CTpO€eHue, (npokapuotHO#t) KieTku. JBrkeHue Oakrepwii. PazMHokeHme OakTepuil, 0COOCHHOCTH 00pa3OBaHMS,
pa3BuTHe, CTPOSHHUS W COCTaBa DHAOCHOpP. YCTOWYHMBOCTH CHOP K HEOIArONMpHATHBIM BO3ACHCTBHAM. |IpwHIIHITHI
KJjaaccupuranus KJIaccHu(HKAMK OaKTepHii. XapaKTepUCTHUKA OTAEIbHBIX TAKCOHOMUYECKUX TPYII OaKTEpHi.
NPOKAPHOT. JlabopatopHbie paboThI 2 2 3
Wzydenne mopdonoruu Oakrepuii. Okpacka mo ['pamMmy.
CamocrosiTenbHas paboTa 00yJarommxcs 2
Pabora c¢ murepatypoit. llogroroBka cooOmenuii Ha Temy: «llpuwHIHIBI Kraccubukamum OaKTepUid.
XapakTepucTUKa OTJCIbHEIX TPYII OaKTCPHIA»
Tema 4. CojeprxkaHue yueOHOro MaTepuana 2
MopdoJiorus, 1 | [lomokeHue W pacmpocTpaHeHue TpuOoB B mpupoge. OcobeHHOCTH OMONOTMYEeCKOH OpraHHU3aliH 2
CTpoeHue, MUILENAATBHBIX TPUOOB, HU3IIME M Bhiciine rpubbl. CTpoeHne rpubHON Kierku. LUkl pa3Butus u
pa3BuTHe, CHOCOOBI  pa3MHOXKEHHS MHIeNHaNbHBIX TpubOoB. Kiaccudpukamus r1puboB. XapakrepucThka
KJIaccupuranms NPEACTABUTENEH OTJIENbHBIX KJIACCOB M X 3HAYEHHE.
JYKAPHOT. 2 | Hpoxoku. @opma, pazmepsl. OCOOEHHOCTH CTPOEHMS APOXIKEBOM KieTku. Kiaccuukanms ApoxsKei. 2 2
XapaKTepUuCTUKA IPOXOKEH, MMEIOIUX MPOMBILUICHHOE 3HaUYEHHE.
JlabopaTopHblie paboTsI 3 2 3
Nzydenne Mopdoaoruy MULIEIHATBHBIX TPUOOB, APOAOKEH
CamocrosaTenbHas paboTa 00yJaronxcs 2

Pabota ¢ urepaTypoii.




Tema 5. ConeprkaHue yueOHOro Marepuaia
MopdoJiorus, 1 | ®opmBl cCylIecTBOBaHHUS, CTPYKTYpa, OCOOCHHOCTH XHMHYECKOTO COCTaBa W  PEHpOLYyKLHS.
cTpoeHue, [Ipoucxoxaenue, pacrpocTpaHEeHHE BUPYCOB B MPHUPOAE M UX 3HAUEHHE. BUpPYCBHl MHUKpPOOPraHU3MOB.
pa3BurtHne @arn. bakreprodaru. BupyieHTHele u ymepennble ¢aru. Ponp ¢aros B nuiieBol NpOMBIILUIEHHOCTH.
BHEKJICTOYHBIX CaMocrosiTeNTbHas paboTa 00yJarOIINXCs
O?FaHI/I?aMOB Pabora ¢ muteparypoii. [logroroska cooOuieHuit Ha Temy: «Bupycsl, GOpMBI CylIeCTBOBaHUS, CTPYKTYpa,
BHPYCBI). MPOUCXO0XKJACHHEC, PACOPOCTPAHCHHUE B IPUPOJCH
Tema 6. Conepxanue y4eOHOTO MaTepuaia
KynbTuBuposanue HaxonurensHele KynbTypbl MHKPOOPIaHU3MOB W IIPUHLMI 3JIEKTUBHOCTH. UYMCTBIE KYJIBTYpBI
H pocCT MHUKPOOPraHUu3MoOB, X 3HAYCHUC U MCETObl IMOJTY4YCHUA. ITuratenbHbIe C €Ibl U UX KJ]aCCI/I(gI/IKaHI/Iﬂ.
MHUKpPOOPraHu3MoB. CriocoObl  KyJIbTUBHPOBAaHUSI MHKPOOPTaHW3MOB: TIOBEPXHOCTHBIW, TIIyOMHHBIH, MEPUOANYECKHNA U
HENpEepbIBHBIN.  3aKOHOMEPHOCTH  pOCTa  KYyJIbTYP MHKPOOPTaHM3MOB TIPH  MEPHUOIUIECKOM
KyJIbTUBHpPOBaHMU. HenpepbiBHOE KyJIbTUBUPOBAHUE B IMUIIEBOM IPOMBIIUICHHOCTH. MMMoOMIu3anus
MUKPOOHBIX KJIETOK.
[IpakTHyeckue 3aHATHS 2
KynsTuBUpOBaHWE MUKPOOPTaHU3MOB. [IpUroTOBIEHNE TUTATEIBLHBIX CPE/I.
CamocTosTenbHas padora 00yJaromuxcs
HOIII‘OTOBKa COOGH.ICHI/IfI Ha TEMY: «Bmmsaue TEMIICpATypbl MW BJIIAXKHOCTH Ha XU3HCACATCIBHOCTD
MHKPOOPTaHHU3MBI. Bimsuaune JABJICHHUA U pagual Ha XXU3HEACATCIbHOCTh MUKPOOPTaHU3MOB
Tema 7. Copep:xaHrie yaeOHOro MaTepHaia
OOmen BemecTB B | 1 | DiieMeHTapHbIN COCTaB KJIETOK MUKpoopranu3MoB. CojiepKaHue BOJIbI B KJIETKAX MUKPOOPTaHU3MOB U €€
MHMKPOOpPraHu3Max. (opmer. Tlumessie mOTPeOGHOCTH MHUKpOOpraHU3MOB. COENWHEHMs yriiepojia W a30Ta, HCIONb3yeMble
MHUKpOOpraHu3MamMu. THIIBI IMHUTaHUA: TeTepOoTPOdHBIA U aBTOTpOodHbIN. PakTopsl pocta. MeXaHU3MbI
MIPOHUKHOBEHHS MHUTATEIBHBIX BEHIECTB B KIETKY: NHaccuBHas IU(PQPY3uss W aKTUBHBIA TPaHCIIOPT.
buocunTeTHYeCKHEe (KOHCTPYKTUBHBIC) Mporiecchl. OCHOBHBIE MOHOMEPHI KOHCTPYKTHBHOTO OOMEHA W
myTd ux oOpasoBaHusi. OOIIUe TPEACTaBICHUS O CHHTE3¢ OWOMOIUMEPOB M JPYTUX BaKHEHIINX
coenuHeHnH KeTku. [loHaTHe — BTOpHUYHBIE META0 OJTM3MBL.
2 | DHeprermuecknii oOMeH. Buasl 5SHeprum, WCHONIB3yeMble MHKpoopranm3Mamu. @otoTpodsr u
xeMOoTpodbl. OcoOeHHOCTH OMONIOrHYeckoro okwcieHus. CrnocoOBl CyIIeCTBOBaHHS M THUIBI OOMEHa
BEIIECTB Y  MHKPOOPTaHH3MOB:  XEMO-TeTepOoTpodbl,  XeMoaBTOTpo(dbl,  ¢ororerepoTpodsl,
(hotoaBToTpOodBl. CrIOCOOBI MOTydeHHs SHEPTHH XeMorereporpodamu. A3podHoe apixanue. HemomHoe
okucieHne. B3anMocBsA3b KOHCTPYKTHBHOT'O M DHEPTETUIECKOTO OOMEHOB Y MUKPOOPTaHU3MOB.
CamocrosTenbHas padoTa 00ydJarommxcs
Pabora c HHTepaT)g)oﬁ. [loaroroBka coobOimieHuit Ha TeMy: «DIIEMEHTApHBIA COCTaB KJIETKU, THITHI TUTaHUS,
sHeprerudyeckuii ooMeH. CriocoObI MOJYYEHHST SHEPTUUY
Tema 8. CojeprxkaHue yueOHOro MaTepuana
Baxkueiimue 1 | CouproBoe OpoxeHne. XapaKTepUCTHKa MHUKPOOPTaHM3MOB - BO3OyAMTENeld CHUPTOBOTO OpOXKEHUS.
OmoxuMmuecKue OO6pazoBaHue ATHIOBOTO cHUpTa Apoxokamu. OOIMe ycnoBwsl ciupToBOro OpoxkeHus. llpakrnyeckoe
npouecchbl B HCIIOJIb30BAHUE CIUPTOBOrO OpokeHus. OCOOEHHOCTH CIUPTOBOrO OPOXKEHUs B PA3IMYHBIX OTPACISIX
MHKPOOPraHH3MaXx. MUTIEBOM MPOMBIIIIIEHHOCTH.

MornouHokucnOe OpoXeHue. XapaKTepUCTUKAa MOJOYHOKHCIBIX Oakrepuil. I'omModepMeHTaTHBHBIE U
rerepopepMEeHTaTUBHBIE MOJOYHOKHUCIBIE OakTepuu. VICmoib30BaHHE MOJOYHOKHCIOIO OpOXKEHHS B
MUIIEBOH IPOMBIIIEHHOCTH.

2 | IlponinoHoBokuciioe OpoxkeHHe. XapaKTEPUCTUKH MPOIMMOHOBOKHUCIBIX OaKTEpHi.
HCIOJIb30BaHKE MPOITMOHOBOKUCIIOrO OPOKEHUSI.

MacnsiHo-Kkuca0e OpokeHHe U aleToHO-0yTuioBoe OpokeHne. Mopdonoruueckue 1 (pu3noaornuecKue
oco0eHHocTH Bo30OyauTeneil. [IpompluieHHOe MPOU3BOACTBO MACIISIHOW KMCIIOTHI, alleTOHa U OyTaHoIa.

IIpaktuueckoe

3 | OOpa3oBanue YKCYCHOM KHCIOTHI. PH3H0I0r0-0MOXMMHYECKHE OCOOCHHOCTH YKCYCHOKHCIIBIX OaKTEePHIA.




Crioco0bl TPOM3BOJICTBA YKCYyCA.
OO0Opa3oBaHuEe OpPraHUYECKUX KHUCIIOT MHIICIHAIBLHBIMUA Tpubamu. [IpoMBINUIEHHOE MPOU3BOACTBO
JIUMOHHOM KHCIOTHI. | HHeHue.

[IpakTiueckue 3aHATHS 3 3
Uzyuenne xuMmH3Ma BaKHEHIIMX OHOXMMHUYECKHX IPOIECCOB MHUKPOOPTaHHW3MOB, HCIOJIB3YyEMBIX Ha
NPEANPUATUSX OTPACIH.
CamocrostesnpHas pabota 00yJarmmxcs
Pabota ¢ iurepaTypoii.
Tema 9. Conepxanue y4eOHOTO MaTepHaia
Bausiaue ycnoBuii Bnusinne ¢usudecknx (akTtopoB. POCT MHKpPOOPTaHM3MOB B 3aBUCHMOCTH OT TeMIIEpaTyphl. 2
BHeIlHell cpelbl Ha [cuxpodunbr, Me3oduibl, TepMOPHIBL. TepMOYyCTOWYMBOCTh BETETATHBHBIX KIETOK M CIIOp
MM KPOOPTraHU3MBbl, MUKpPOOPTaHU3MOB. VIcronb30BaHHE BBICOKMX TeMIIEpaTyp Ui CTepuin3anud. JleHCTBHE HHU3KUX
pacnpocTpaHeHue TeMIepaTyp Ha MHUKPOOPTaHU3MBL. BIHsSHME THUAPOCTATHMYECKOTO [aBJIEHHWS Ha MHKPOOPTaHU3MBI.
B IIpUpoze. Paguanus u xapaktep ee ACHCTBHS Ha MUKPOOPraHHM3MEL. Vcronb30BaHHE HEKOTOPBIX (POPM JTYHHCTOM
SHEpPruM JUid cTepuiin3anuu. PagnoBonnel. 1lepcniekTuBHOE TPUMEHEHNE TOKOB BBICOKON 4acToThl (BY)
n cBepxBbICOKOH wacToThl (CBY) B mMukpoOnosornu. 3HaueHHWE BIIAXHOCTH JJISl KU3HENEATENbHOCTH
MUKpOOpraHu3MoB. [lokazaTens akTHBHOCTH BOJBI. Y CTOWYMBOCTH MUKPOOPTAHNW3MOB K BBICYIIMBAHUIO.
Bnusaue  ocMmormueckoro masieHus. OcoGeHHOCTH ranoduioB. OTHOIIEHHE MHUKPOOPTAaHU3MOB K
MOJIEKYISIPHOMY KHCIIOPOY: adp0o0bI M aHadpoOs! (00nuraTHele ¥ haKyIb5TaTUBHEIE), MUKPOAdPOMIIIEL.
2 | BimgHne XUMUYeCKHMX W OHMOIOTHYecKHX (DaKTOpOB. 3HAUYEHHE OKHCIMTEIbHO-BOCCTAHOBHUTEIBHOTO 2
noreHimana u pH cpempl Ui KW3HENEITEIHbHOCTH MHUKPOOPTaHH3MOB. AHTHMHKpPOOHBIE BEUIECTBA,
XapakTep crneun(UYHOCTh U MEXaHM3M HUX AeicTBUA. B3auMMOOTHOIIEHHS MHKPOOPraHU3MOB MEXIY
c000i1 u ¢ MmakpoopraunsmMamu. CuMOrno3. ACCOLMAaTUBHBIE M AHTATOHMCTHYECKHE (DOPMBI CHMOHO3a.
3 | PacnpocTpaHeHre MUKPOOPIaHW3MOB B IIPUPOJIE: II0YBA, BOAA, BO3/YyX, TEIO YeI0BEKa, 000pyAOBaHUE U 2
T.IL.
[pakTuueckue 3ausrus 4 3
Ponp MUKpPOOPraHU3MOB B KPYrOBOPOTE BEIIECTB B Ipupoe. Mukpodiopa Tena yenoBeka.
CamocrosTenbHas padoTa 00ydJarommxcs
Pabora c mmreparypoit. IloaroroBka cooOmennii Ha Temy: «OTHOIIEHWE MHKPOOPTAaHU3MOB K
MOJIEKYJIIPHOMY KUCJIOPOAY. ACCOLMATUBHBIC U AHTATOHUCTHUYECKHE (hOPMBI CUMON03a»
Tema 10. ConepxkaHue yaeO0HOro MaTepraia
Canurapus u 1 | JIlngHag rurreHa paOOTHUKOB NUIIEBBIX IPEANPHUATHA. | eTbMUHTO3BI U X TPO(IIAKTHKA. 2
TUrHeHa B 2 | IlaTorennple MHKpPOOPraHM3Mbl M HX OCOOEHHOCTH. CaHMTapHO-NIOKA3aTEbHbIE MHUKPOOPTaHU3MBI. 2
NI EeBOM OO1ye NpUHIMITBI MUKPOOHOJIOTHYECKOI0 M CAHUTAPHO-TUTHEHUYECKOI0 KOHTPOJIS.
NPOU3BOIACTBE. 3 | IlumeBble wWHpEKIHMH © OTpaBieHHUA. VICTOUHWKH TTOCTOPOHHHX MHKPOOPTAaHU3MOB B TIHIIEBBHIX 2
npousBoacTBax. IlpodunakTika KuimeyHbIX 3a00NeBaHMH M TNHUINEBBIX OTPaBJICHUH, TpeOOBaHUSA K
Kau4eCTBY CBIPbs M MUIIEBBIX MPOIYKTOB.
[pakTuueckue 3aHATHS 5 3
N3y4enne muieBbIx MHOEKIMHA U MHUIIEBBIX OTPABJICHHUI B MMIICBOH oTpaciu. PaccienoBaHune MUIIEBBIX
OTpABJICHUM.
[paktuueckue 3aHsTHs 6
[IpodunakTika KUIIEYHBIX 3a00J€BAaHUI M NUILEBBIX OTpaBICHHH, TpeOOBaHHS K KauecTBY ChHIpbS H
MUIIEBBIX TPOAYKTOB.
CaMocrosiTenbHas paboTa 00yJarommxcs
Pabota ¢ ymTepatypoii.
Tema 11. Conepxanne yueOHOTO MaTepHaia
CaHUTapHO- 1 | CanurapHo-3nueMuoIoruyeckue TpeOoBaHUS K (akTopaM BHEIIHEW cpeasl U OJIArOyCTPOHCTBY 2
THTHEeHUYeCKHi npeanpustTuid. OCHOBHBIE TPeOOBAHUS K COJIEP)KaHUIO: KaHAJTU3AIMH, BEHTHISILIMN, OCBELICHHUIO U T.I1..
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KOHTPOJIb
NMUIIEeBBIX
NPOU3BO/ICTB.

2 | CanutapHbie TpeOOBaHUS TpU TPAHCIOPTUPOBKE, XPAHCHUU TOTOBOM MPOAYKIIMM HA MHIICBBIX
NPEANPUATHUSIX.

3 | CaHuTapHBIA PSKUM IPEAMPUSITHUS.

[Ipaktiueckue 3anaTus 7
l'uruennueckass XapakTepUCTHKa (AKTOPOB BHEIIHEH cCpelbl M TPeOOBaHMSI K YCTPOHCTBY IHIIEBBIX
MPENMPUSTHI.

IpaxTHyeckue 3aHsTHA 8
I'urueHnueckre OCHOBBI NPOEKTUPOBAHUS IULIEBBIX NPEAUPUITHM, IUIAHUPOBKA U OTAENKA IIOMELIECHUH,

TpeOOBaHMS K 000PYIOBAHUIO.

CaMocTosTenbHas pa60Ta 06y‘-IaIOI.[II/IXCSI
Pabora c¢ usmrepatypoit. IlomroroBka cooOmieHuii Ha TeMy: «CaHUTapus W TUTHEHA B IHIICBOM
TIPOU3BOJICTBE

Pazngen 2.

CnenmnajbHasi MEKPOOHOJIOT U

Tema 1.
JApoxxeBoe
MPOU3BOACTBO

ConepskaHue yaeOHOrO MaTepHasa

1 | YcioBuss XpaHeHHsI M pPa3sMHOXeHUs Jpoxoked. Uucras Kynbrypa apoxoxed. IIponoimkuTensHOCTbh
regepanuy. Peanuzanys Ha NUIIEBbIE TPEATIPUSITHSL.

JlabopatopHbie paboTsI 4
MukpockonupoBaHue — xJjieOonekapHelx  Apoxoked. OmnpenerncHue 00CeMEHEHHOCTH  HOCTOPOHHUMU
MHUKPOOPTaHM3MaMH, MMPOLIEHTA IMAYKYIOMMXCS KIETOK.

CamocTosaTenbHas padoTa 00yJaromuxcs
Pabora ¢ matepatypoii. IToaroroska pedepaToB Ha TeMY: «JpoxKeBOe IPOU3BOJICTBAY

Tema 2.
Muxpoouosaorus
XJ1Ie0OMeKapHOro

NMPOU3BO/CTBA.

CojneprkaHue yueOHOrO MatepHrasa

1 | Ceipbe xs1e00meKapHOro MPOU3BOACTBA, YCIOBHS ero XpaHeHus. CTaauu XJie0onekapHoro Mpon3BOICTRA.
VY caoBus IpoBEACHHS BCEX TEXHOJIOTMUCCKUX ONepaIiini

2 | MukpoopraHu3Mbl — IIIEHHYHOTO, PpIXKAHOrO TecTa. BiusHWe J00aBOK W  YJIyYIIUTENEeH Ha
JKU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB B TecTe. [IpuMeHeHne (epMEeHTHBIX MpernapaToB i yaydIICHUs
KadecTBa xJeoa.

2 | MukpoopraHu3Mbl — BpenuTeny npon3BoacTBa. llopoku u Oone3Hn xieba, BOSHUKAIONINE B PE3yIbTaTe
KU3HEIEATEIIbHOCTH MHKPOOOB. MUKPOOHOMIOTHYECKH KOHTPOJIb U CAHUTAPHO-TUTUEHIHYECKUH PEXIM
XJICOOIIEKaPHOTO TIPOU3BOJICTBA.

JlaGopaTopHbie paboThl 5
M3ydyenune BAMSIHUE TEMIIEPATYPhI U HAIMYUSL MHTPENUECHTOB Ha JKU3HEAESTEIbHOCTh MUKPOOPIaHU3MOB.

JlabopaTopHbie paboThI 6
Omnpenenenrie 00IIETO KOMMYECTBA MUKPOOPTAHU3MOB B MyKe. AHAIIN3 MUKPOQIIOPHI 00pa3ioB MYKH MOCTE
BBICEBA HA TBEPJbIC MUTATEIbHBIE CPEBIL.

CamocrosiTenbHast paboTa 00yJarommxcs
Pabora c nureparypoii. Ilogroroska pedepatoB Ha TeMy: «ChIpbe XJIEOOMEKAPHOT0 MPEAIPUATHS. Y CITOBUS
IIPOBEICHHS BECa TEXHOJIOTMYECKUX Ollepaluii B XJ1e00NEeKapHOM IPOU3BOICTBE

Tema 3.
Muxpoouosorus
KOH/AMTEPCKOro
NPOM3BOJCTBA.

Conepxanne yaeOHOTO MaTepHaia

1 | Muxkpodiopa OCHOBHBIX BHMJOB ChIpbS M BIMSHHE €€ Ha KauyecTBO MPOXyKUHMH. MHUKpoOOHas mopua
TOTOBOW NPOJYKIUHU NPU XpPAaHEHUH.

2 CaxapHoe Mpou3BOJACTBO. HpOI/ISBOL[CTBO IIATOKH. CDCpMeHTBI MHKPOOPTraHU3MOB, HCIOJb3yCMbIC B
HOPOMU3BOACTBEC IMATOKH. MI/IKpOOpFaHI/BMH — BpCAUTCIINU ITPOU3BOJCTBA.

3 | Ilpou3BoacTBo mokonaga. MukpoOuojoruyeckue 1 OMOXMMHUYECKHE MPOLIECCHl, MPOUCXOAAIINE MpU
(depMmeHTaMKM Kakao-0000B. MHUKPOOHMONIOTHYECKUH KOHTPOJIb M CAHUTAPHO-TMTHEHUYECKHH pPEKUM
IPOU3BO/ICTBA KOHJAUTEPCKUX M3IEIHI.

JlabopaTopHslie paboTsI 7
MuKpOoOHOIOrHYeCKUI aHAJIU3 CIIMBOYHOTO Macia, MOJIOKA, SIHII.
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JlabopaTopHblie paboTs! 8
MuKpOoOHOIOrHYECKUI aHAJIN3 KpeMa, Ope/ielieHue cTaQIOKOKKOB B KpeMax.

[Ipaktiueckue 3ansaTus 9
CanuTapHble TpeOOBaHUS IPU XPaHSHUU TOTOBOM MPOJYKIIMK HA MUINEBIX IPEAMPUITHSIX.

CaMocTosTelbHas pa60Ta 06yqafonmxc;1
Pabora c¢ nwureparypoit. IloaroroBka pedepatoB Ha TeMy: «MUKPOOHOIOTHYECKHUE TMPOIECCH B
KOHJUTEPCKOM MPOU3BOICTBEY

Tema 4.
Muxpo6uosiorus
MaKapOHHOI0
NMPOU3BO/ACTBA.

CozepkaHue yueOHOTO MaTepuaa

1 | [Ipou3BoacTBo MakapoH. Mukpodiaopa OCHOBHOTO ChIpbs. MHKPOOHOIOTHYECKHH KOHTPOIb U
CAHUTAapPHO-TUTUEHUYECKUN PEKUM IIPOU3BOJICTBA MAKAPOHHBIX U3JIEIUN.

Jlabopatopubie paboTs 9

OnpezieneHre 3arpsA3HEHHOCTH PYK IEpcoHajga U 00OpyIOBaHMs Ha OOIIYH OOCEMEHEHHOCTh M HAIMYME
KUIIEYHOW MaJ0YKH.

CamocrosTebHas pa60Ta o6yqaloumxcs{
Pabora ¢ nmutepatypoii. [Toaroropka pedepatoB Ha TeMy: «MHUKPOOHOIOTHYECKUE MPOIIECChl B MAKAPOHHOM
IPOU3BOJICTBE»

HUroro

133

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHUs y4eOHOIro MaTepualla UCIOJIb3YIOTCs CIelyoliue 0003HaueHus:

1. — o3HaKoMHUTENbHBIH (y3HaBaHHE paHee N3ydEeHHBIX 00BEKTOB, CBOMCTB);

2. — perpOaYKTHBHBIN (BBIITOTHEHNE JEATEIBHOCTH 110 00pa3ily, MHCTPYKIIH HIIH O/ PYKOBOACTBOM)

3. — IPOAYKTUBHBIN (TUTAHKPOBAHUE U CAMOCTOSTEIbHOE BHIIIOIHEHUE AEATEIbHOCTH, PEIICHNE TPOOIEMHBIX 3a71at)
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3. YCJOBMUS PEAJIN3AIIMA YYEBHOM JUCIIUILINHBI
3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Ayn.1221 JlaGopatopust MUKpoOUoIOruy, caHuTapuu 1 ruruensl 1 TXK.

JlaboparopHsie cToybl Ha 15 MecT, pabodee MecTO mpernoiaBaTess, Tym0a ¢
MOUWKOM.

O6opynoBaHue: 1abopaTopHbie Bechl, akBaaucTwisiTop J19-4-02, Tepmocrar
TC-1, snekrpornuTKa Kepamuueckas JByxkomdopouHasi, kamepa ['opseBa 4-x
CETOYHasl, MeTIN MUKPOOHUOJIOTHYECKUE, CTEKIIO MOKPOBHOE, CTEKIIO MPEIMETHOE,
yamku Iletpu, nentpudyra nadopaTopHas, caxapuMETp YHHBEPCAIbHBIM, OaHs
BoAsiHas  JaboparopHas,  AkBaguctwuistop — JJ1-4-02,  Ananutuueckue
ANeKTpoHHble Bechl Pioneer, MukpoBuzop nVizo-101(4 1wt),AHanuzaTop
BraxHocTuMX-50, Llentpudyra nadoparopunasl[JIH-16, TepomocTaT Bo3AyIIHBIN
TC 1/201,Xonogunpauk Indesit.

3.2. UudopmanuoHHoe obecnevyeHne 00yueHust
Ilepeyenp pexoMeHayeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JAOINOJHUTEJIbHON JIUTEPATYPHI

Kunroooecrne4eHHOCTD

bubanorpagpuyeckoe onucaHue U3AAHUA OcHoBHas/ Kon-B0. 5K3. B
(aBTOp, 3ar;1aBMe, BUA, MECTO M I'OJ U3JaHUS, KOJI. |[IOMOJHHUTEJIbHA 6146..11 ) DJ1eKTPOHHbBIE

cTp.) 51 JIMTEeparypa CIIGIDY pecypenl

Bacrokona, A. T.

MukpoOuoIorHs, GPU3HOIOTHS TUTAHUS,
CAaHWTApUs U TUTHEHA: YICOHUK IS
crienanbHOCTH "IloBap, koHaUTEpP" CpeaHero
rpodeccuoHaIbHOTO 00pa3oBaHus /
A.T.BacrokoBa. - Mocksa: KnoPyc, 2021. - 196
c. : wi., Ta0i.(Cpeanee npodeccrnoHambpHOe
00pazoBaHuE).

OCH 48

Emnes, B. T. OCH ObC IOpaiit
Muxkpo6uosiorus: Yueonuk st CI1O / Emien
B. T., Mumyctua E. H. — 8-e usn., ucnp. u
mon  .—  OJEeKTpoH. JaH. —  Mocksa:
M3natenscTBo FOpaiit, 2019 .— 428 c.

Emnes, B. T. bi(e)ut ObC IOpaiit
OcHoBbl Mukpobuonoruu: Yuebuuk s CIIO

Emues B. T., Mumyctun E. H. — DnekTpoH.
naH. — MockBa: U3natensctBo FOpaiit, 2019
— 248 c.

Uleonosa, M. b. OcHOBBI MUKPOOUOJIOTHH : J011 OBC IOpaiit
Y4EOHUK U TMPAKTUKYM JJIsI CPETHETO
npodeccHoHaIbHOro 00pazoBanus /

. b. JleonoBa. — Mocksa: M3narenscTBo
HOpaiit, 2019. — 298 c.
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https://www.urait.ru/bcode/438554

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOH

JANCHUIIINHBI
KonTpoas wu omenka

pE3yNIbTATOB

OCBOCHUSI  Y4EOHOM  JAMCIUILIMHBI

OCYHCCTBIAACTCA MPCIIOJaBaTCjicM B IIPOHCCCE TMPOBCACHUA IMPAKTHYCCKUX

3aHATHM M Ja0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TaKXKC BBIIIOJIHCHUA

00y4JaromuUMHCs UHIUBUAYAJIbHBIX 3aJIaHUH, UCCIICIOBAHUM.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4eHusl

yMeTb:

paboraTh ¢ 1a00paTOPHBIM 000PYAOBAHHEM; JlaboparopHble pabOThI, YCTHBIH OIPOC.
ONpEeneNsITh OCHOBHBIC TpYMIL |

MHKPOOPTaHH3MOB;

MIpOBOANTH MI/IKpO6I/IOJ]OFI/IT-IeCKI/Ie HCCIICIOBaHUA
1 1aBaTh OLCHKY IMOJTYYCHHBIM PE3YJIbTAaTaM;

IIpoBeneHne ONBITOB U OIICHKA PE3YILTATOB.

coOmoaaTh CaHMTapHO-TUT'IEHUYECKHE .
BusyanpHblil, ipu TpoBeACHUM JTabOpPaTOPHBIX U
TpeOOBaHUS B YCIIOBUSIX MUIIEBOTO
MPAKTHYECKUX pabdoT.
MTPOM3BOJICTBA;
MPOBOJIMTH CaHHUTaPHYIO 00paboTKy | IlnchMeHHBIH, COCTaBIEHHE AITOPUTMA: «IOPSTOK

000pyIOBaHUS U MHBEHTAPS;

MIPOBECHHUS CAHUTAPHON 00pabOTKM.

OCYIIECTBIIATh MHKPOOHOIOTHYECKUH KOHTPOIb
IHILEBOr0 MPOU3BOJCTBA.

[Ipakrruyeckas, onenka auddepeniranbHas

3HAThb:

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

YcTHBIH (POHTANBHBIN OITPOC TI0 TEMaM.

KJTACCU(UKAIIIIO0 MHKPOOPTaHNU3MOB;

TIuceMeHHBIH, 1O BOITPOCaM BO BpeMs 3aHSITHUS

MopdoIorHio U (U3NOIOTHIO OCHOBHBIX TPYII
MUKPOOPTaHU3MOB;

VYeTHBIN GPOHTAIBHBIN OMPOC BO BPEMsI 3aHSTHSL.

TCHETHYECKYI0 W XHMHYECKYI0  OCHOBBI
HACIICICTBEHHOCTH ¥ (OPMBI  U3MEHYMBOCTU
MHUKPOOPTaHU3MOB;

TIuceMeHHBIN, 1O BOIIpOCaM BO BpeMs 3aHSTHSI.

POIb MUKPOOPTaHU3MOB B KPYTOBOPOTE BEIIIECTB
B MIPHPOJIE;

Coo0meHust CTyIeHTOB, OIEHKA IO MATHOALTEHOMN
cHCTeMe.

XapaKTePUCTUKH MHUKPO(MIOPHI MOYBBI, BOABI U

Y cTHBIN GpOHTATBHBINA OIPOC BO BPEMS 3aHATHS. .

BO3JIyXa;
0COOEHHOCTH  CanmpOPUTHBIX H IATOTEHHBIX N N

YcTHBIH (HPOHTANBHBIN OMPOC BO BpeMsl 3aHSTHSL. .
MUKPOOPTraHU3MOB;

OCHOBHBIC TIHIIEBbIE HWHMOEKINM ¥ IHIICBHIC
OTpaBJICHUS;

TIuceMeHHBIN, 10 BOITPOCAM BO BpeMsl 3aHSTHS.

BO3MO>XHBIC HCTOYHUKHU MI/IKp06I/IOJ'IOFI/I‘IeCKOF0
3arpsA3HE€HUA B IMTUIEBOM ITPOMU3BOACTBE, YCIOBUA
HX pa3sBUTHA,

Coo0mieHusi CTyIeHTOB, OIEHKa 10 MATHOATFHON
CHCTEME.

IIucbMeHHBIN, COCTaBJICHUE aJrOPUTMA: «METOIbI

METOJBI TPENOTBPANICHUS TIOPYH CHIPS H "
o MpPENOTBpAIlCHUs] TOpPYM ChIpbI U [OTOBOU
TOTOBOH MPOIYKIUH;
TIPOTYKITHI.
IIucbMeHHBIN, COCTAaBJICHHE alropuTMa: «CXema

CXEMY MHUKPOOHOJIOTHIECKOI'0 KOHTPOJIS;

MPIKpO6I/IOJI OrMYCCKOIr'0 KOHTPOJIA».

CaHUTApHO-TEXHOJOTHMUECKHe TpeOOBaHUA K
MOMEIIEHUIM, OOOPY/IOBaHHIO, WHBEHTapIO,
OEXKIE;

YcTHBIA (HPOHTANBHBINA OMPOC BO BpeMs 3aHATHSL.

IpaBujia JINYHOM TUTHEHBI pa60THI/IKOB HHH.IGBOﬁ
IIPOMBIIIIJICHHOCTH.

YcTHBINA (PPOHTANBHBINA OIPOC BO BpeMsl 3aHATHSL.
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5. OCOBEHHOCTH OCBOEHMS JUCHUIUIMHBI IS
WHBAJIMIOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
310POBbSI

OOyueHue oOydaromMXcsi ¢ OrpPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10POBBS
npu HEOOXOJUMOCTH OCYIISCTBISIETCS HAa OCHOBE aJalTHPOBAHHON paboueit
OporpaMMbl  C  HCIOJNB30BAHMEM  CICLUANBHBIX  METOAOB  OOy4YeHHsS |
IUIaKTUYECKUX  MaTepHalioB, COCTABICHHBIX C  Y4eTOM  OCOOCHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHUSA, WHIUBUAYAIHHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0POBBS TAKUX OOydJaromuxcs (00y4Jaronierocs).

B mensx ocBoeHHMs ydeOHOW MPOrpaMMbl TUCIUIUIMHBI HHBATUAAMH |
JUIIAMH C OTPAaHHYEHHBIMU BO3MOKHOCTSIMH 370POBbBsI TEXHUKYM 00OECIICUHBACT:

JUIS MHBAJIMUJOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 37J0POBBS IO
3pEHUIO: pa3MEIEeHNE B JOCTYIMHBIX JJSI OOYYAIONIMXCS, SBISIFOIIMXCS CICIBIMH
WM CTa0OBUASIIMMH, MECTax H B aJanTUpPOBaHHOW (opme crnpaBOUYHOM
UHPOpPMAIIMM O paCIHCAaHUU Y4YeOHBIX 3aHATHUH; TPUCYTCTBUE AaCCHCTEHTA,
OKAa3bIBAIOIIIETO oOyJaromemMycs HEOOXOINUMYIO TIOMOIIIb; BBIITYCK
IBTEPHATUBHBIX (OPMATOB METOJIWYCCKUX MATCPUAIOB (KPYIMHBIA MIPUPT WITH
aynnogaiibl);

JUTS MHBJIMUJOB W JIMI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbBSI 10
CIIyXy: HaJ[JISKAIIIMH 3BYKOBBIMU CPEJICTBAMHU BOCTIPOU3BEACHHUE WH(OPMAIINH;

IUIE WHBAJIHMIOB W JIUI] C OTPaHMYEHHBIMH BO3MOKHOCTSMHU 3JI0pOBbS,
UMEIOIUX  HApYyUICHWsS  OIOPHO-IBUTATENBHOTO  ammapaTa:  BO3MOXKHOCTh
OecIpernsITCTBEHHOT0 JOCTYIa 00YyJaloUMXCcsl B yUeOHbIE MOMELICHUS, TyaleTHBIE
KOMHATHBI ¥ IpyTHe MOMEIICHHUS, a TaKXKe NpeObIBaHNE B YKa3aHHBIX MIOMEICHHSX.

O06pa3oBanne 00Y4arOMUXCs C OrPaHMYEHHBIMU BO3MOYKHOCTSIMU 370POBbS
MOXeT OBITh OPraHW30BAaHO KaK COBMECTHO C JPYTUMH OOYyYaroIUMUCS, TaK U B
OTAETBHBIX TPYIIAX WIH B OTJEIBHBIX OpPraHU3aIHIX.
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