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2. HEJIEBOMH PA3/IEJ

2.1. IlosicHuTeILHAS 3aMIHCKA NPOrpaMMeI

CereBas oGpazoBarennuast nporpamma «JlaGopanr-Mmuxpo6uoor OPHEHTHPOBAHA Ha
TOCTPOCHNE MHIMBU/YAIbHOH 00pa30BaTEbHON TPACKTOPHH O6yYaromuxcs peannzanuro
POGOPHEHTANOHHOTO MHHAMYMa Ha IIpOBHHYTOM ypoBHe. IIporpamMmma opueHTHpoBaHa Ha
oOygaromuxcss 10-11 kmaccoB oumoi dopmer  0Oyuenus. ITporpamma IIpely CMaTpUBaeT
IIPUMEHEHHE CETEBOK (DOPMBI pealu3aliy, JUCTAHIHOHHBIX 00pa3oBaTeIbHbIX TEXHOIOTHH U C
HCIIOJIb30BAHMEM JIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB.

CereBas  oGpasoBarenbhas mporpamma paspaborana coBmecTHO ®DenepanbHbIM
TOCYNIapCTBCHHBIM ~ aBTOHOMHBIM ~ 00pa30BaTE/IbHBIM  YUPEXKICHUEM  BBICIIErO obpazoBanusi
«KpbiMckuit denepanbupiii ynuBepcuter umenu B.U. Bepuanckoro» (nanee — Vausepcurer,
K®Y) u mynununansaoe GromkeTHOS 001meobpasoBarenbHOe yUpesxK/IeHHe «Cpennsist 1mkona
Nel4 wumenu T'epos Coserckoro Corosa 3axapa AprémoBuua Copokuna ropona EBnaropun
Pecy6mxu Kpeim» (amee — MBOY «CIII Ne14 uM.3.A.Copokunay).

AKTYaJIbHOCTB [JaHHOM TTPOrpaMMbI COCTOUT B BOCTPEOOBAaHHOCTH OOYYaIOIIUMUCS e
COIEpIKaHMs, 00yC/IOBIIEHA HOTPEOHOCTBIO MONPOCTKOB B CaMOOTIPE/ICJICHUH, B TOM YHCJIE B
ompenencHuu  chepel  Oymymieidi  mpodeccHOHATBHOM JIeSITENILHOCTH,  O0ecleynBaer
TIEarorneckoe ConpoBOKACHHUE IPOYECCHOHATILHOrO 0OYUESHH S IKOILHUKOB.

Ilporpamma HampasineHa Ha JHYHOCTHOE Pa3sBUTHE Y4YallUXCSsl, Pa3BHTHE HABBIKOB
CaMOCTOATENIbHOTO ~ KPUTHYECKOTO  MBIUUICHHS, (DOPMUPOBAHME M pasBUTHE BAKHEHIIHX
KIIOYEBBIX  00pa3oBaTeIbHBIX KOMIETEHIMH, OBIafCHNe oOyuaromumucs 3G HeKTUBHBIMU
Crocobamu y4eOHO-TI03HABATELHON JIESITETBHOCTH, HalpaBlieHa HA PacKpHITHE BHYTPEHHETO
TIOTEHILIMAIA YYCHUKOB.,

Cerepas obpasoBarenbHas mporpamma CIOCOOCTBYET COBEPLICHCTBOBAHHIO IIPOLECCA
O0ydYeHHs Ha YPOBHE CpEIHETO OBINEro oGpasoBaHus, (GopmupoBanuO KOMIETEeHTHOCTH
CamMo00Pa30BaHHs MKONEHUKOB, PENICHHIO MPHOPUTETHBIX 00pa3oBaTeIbHBIX 3a/a4 IIKOJIBI B
COOTBETCTBHH C IIPOIPAMMOii Pa3BUTHSI.

Bricokasi HHQOPMATHBHOCTE U aKTyaTbHOCTH COZepIKaHMs 0OECIIEUNBACTCS TTOIEPKKOL
MHHOBAIMOHHBIX  MH(OPMALMOHHO-KOMMYHHKALMOHHBIX — 0OPa30BaTebHbIX  TEXHOMOTHIL
HopmaTusHo-nipaBoBbie 10KyMeHTBI:

— Dexepanbublii 3ak0H 0T 29 mekabps 2012 r. Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoii
Denepanumy;

— Ilpodeccuonanbubii cranmapr «Crenuammucr, YUYacCTBYIOIIUH B OpraHU3allMy NESITeIbHOCTH
ACTCKOTrO KOJUIEKTHBA (BOXKATHIA)» Perucrpanuonubii HoMep 1235, yTBepk/ieHHbINH NpuKa3om
Munncrepcrsa Tpyza u conmanbHOM 3ammTh PoccHiicKOi @enepanun ot 25.12.2018 Ne 840w;

— DenepanbHbIi TOCYIApPCTBEHHBIH 06pa30BaTe bHbI CTaHJAPT BBICIIETO OOpa30BaHMS IO
HanpaslieHuto moarotoBku 44.03.01 «Ilenarormueckoe o6pasosanuey, YTBEPIKIEH MPHKA30M
Munucrepcra o6pa3oBanus u Hayku Poccuiickoit ®Oenepaunn ot 22 despans 2018 . N 121 (c
M3MEHCHUAMH ¥ IONOJIHEHUAMH 0T 26 HOsOpst 2020 1., 8 pespans 2021 r.)

— Ilpuxas Munucrepcrsa npocsemierus PO or 26 asrycra 2020 r. Ne 438 «O6 yTBepxaeHnu
Hopsinka opraHusamum u OCyIIECTBIEHHS 0GPA3OBATENBHON NEATENBHOCTH IO OCHOBHBIM
IporpamMmam npodeCcCHOHAILHOIO 00y JEeHHUS.

— Ilpukas Munucrepcra npocsemenus PO or 14 mons 2023 . Ne 534 «O6 YTBEPKICHU U
[lepeunst mpodeccuii pabouux, HoDKHOCTEH CIIyXallUX, IO KOTOPBIM OCYIIECTBISIETCS
podeccCHOHANBHOE 00yYeHUEY.

Iess nporpamMmer —oBnazieHne IPO(ECcCHOHANBHBIM BHIOM JEATEIbHOCTH M OCBOCHHE
TCOPETHHECKUX W MPAKTHYECKUX 3HAHMH J1a00paHTa-MHUKPOOHOIIOra [103BOISIONIMMHI IPOBO/HT
MAHUMYJAMIA ¢ TOCYJIOH, O00OpyAOBaHHEM, HPHOOpPAMH, CHIPHEM H MaTEPHATAMH IS
TPOBCACHHSA OPraHU3allHOHHO-TEXHUYECKMX MEpONpPUITHH 10 00ecHedeHuo 1abopaTopHOro
KOHTPOJIA M NpPOBEJACHUA J1aOOPATOPHBIX HCCICNOBAHMMA KauyecTBa ChIPhs, PEAKTHROB,
IPOMEXKY TOUHBIX IIPOAYKTOB, FOTOBOM MPOAYKIKMH, OTXOJIOB IIPOU3BOJCTBA (TI0 OTPACIISIM).



O6yuqaromuiicst, B pe3yibTate OCBOCHMs HPOrPaMMBI MPO(GECCHOHATEHOTO O0yYeHHUs
npuodpeTacT o0ImEenpoOPYECcCHOHANBHBIE W NPOMECCHOHATBHbIC KOMIIETEHIIMM U MOJIYYHT PABO
Ha HOBBIi BH/I IPO(DECCHOHANTBHOM NesTeNbHOCTH, KoTopas BKmovaer (cornacuo "OK 010-2014
(MCK3-08). O6mepoccuiickuii kiaccudukaTop 3aHsTHH" (IPHHAT H BBEJEH B JeHCTBHE
IIpukaszom Poccrannapra ot 12.12.2014 N 2020-ct) (pen. ot 18.02.2021); neiicTsus onucasmbie
B 1.3141: «CrieunanicTeI-TeXHUKH B 00IACTH OHONOTMYECKUX HCCIIeIOBAHMH (32 HCKIIOUEHHEM
CPEITHETr0 MEIHIMHCKOTrO MEePCOHANa)»: OKa3bIBAIOT TEXHHYECKYIO MOUIEPHKKY CIEHHAINCTAM
BBICIIETO YPOBHS KBaIM(HUKALUX B OONACTH OHMONOTMYECKMX HAYK (HAYK O JKHM3HH) IIPH
IPOBE/ICHUM UMH HCCJICIOBAHUM, aHAN3A U U3YYEHHUS )KUBBIX OPTaHH3MOB, & TAKIKE B IIPOLIECCE
pa3paboTKu ¥ NMPHMEHEHHMS, IONYYEHHBIX B PE3yJIbTaTe MCCIIeTOBAHUI 3HAHMMN, KACAIONTAXCS
palMOHANBHOTO  MCHOJB30BAHUS  TIPUPOJHBIX  PECYPCOB, OXpaHbI OKPYKAIOWIEH Cpebl,
PacTUTEJIPHOTO ¥ JKMBOTHOrO Mupa ((iopsl u ¢aynsl), MHKPOOHONOTMH, KIETOYHON u
MOJIEKYJISPHOU OUOJIOTHH.

3aaaun ocBoenus MPOrpaMMBbI: IPHOGPETEHHE TEOPETHIECKUX U IPAKTHIECKUX OA30BBIX
3HAHWH, M KOMICTCHIWH B 00NacTH NPUKIAJHON MHKPOOHONOTUM JUISl HPOBEICHHUS
OpraHHU3alMOHHO-TEXHUYECKHX MEPOIPHATHN 10 00eCIeyeHuIo J1abopaTopHOro KOHTPOJIS U
TIPOBE/ICHUS JIA0OPATOPHBIX HCCIIENIOBAHMM KauecTBA CHIPbS, PEAKTHBOB, IIPOMEKYTOUHBIX
IPOAYKTOB, TOTOBOM MPOIYKIIUH, OTXOO0B IIPOM3BOICTBA (I10 OTPAC/ISAM), B TOM YHCIIE:

- OKa3aHHUe OMOIIHM B IIPOCKTHPOBAHNH, OPTaHU3AIMH U IIPOBEICHHHU KCIIEPHMEHTOB;

- cOopka, HacTpo¥ika, MCIOIb30BAHME M TEXHHYECKOE OOCITy)XHBAHHE TaGOPATOPHBIX
npubOpPOB 1 060PYIOBAHUS;

- €OOp 1 IOArOTOBKA 00PA3IIOB, XUMHYECKHX PAaCTBOPOB, J1aG0OPATOPHEIX CPE30B pacTymux
KYJBTYD JUIsSl HCIIOJIB30BaHUS B OKCIIEPUMEHTAX;

= BBIIIOJTHEHUE TPAJUIMOHHBIX [IOJEBIX U JTAOOPATOPHBIX UCIIBITAHUIA,

- MOHHUTODHHI [POBEAEHHS DKCIEPUMEHTOB B MEIAX OOECIIEYCHUsI COOIIONEHHUs
NPaBUIIBHOTO J1a00OPaTOPHOTO KOHTPOJS KAauecTBa IIPOLELYP, OXPAHBI 30POBbS M TEXHHUKH
Oe30macHOCTH;

- TpOBEJCHHE HAOIMIOJCHUH 3a HMCIBITAHMSAMH, AHAIUTHYECKHX, PACYETHBIX, YUYETHBIX
paboT, COCTaBIEHHE OTYETHOCTH O pe3yabTaTaX HCCIEJOBAHUM ¢  HCIIOJIB30BAHHEM
COOTBETCTBYIOLIUX HAYYHBIX METOJIOB;

- COXpaHeHue, KiaccuuKalus U KaTaJoru3anus o0pasios;

- Be/ICHHE MOAPOOHBIX XKy PHATOB BBIIOIHEHHBIX paboT;

- UCIIOJIB30BAHUE KOMITBLIOTEPOB Ul Pa3pabOTKU MOJIEIEN ¥ aHAJIM3a JaHHbIX;

- HCTIOJIb30BAHHE CII0XKHOIO 060PY I0BaHHS BHICOKOM TOYHOCTH JUIsl BEIOJTHEHHS PaboT;

- Y4acTue B MCCICAOBAHUSIX, pa3paboTKax ¥ IMPOU3BOJICTBE MPOAYKTOB H IIPOIECCOB;

- YIOPS/IOYCHUE U XPaHEHHE JIaOOPATOPHBIX MPHHAUIEKHOCTEH;

- BEJICHHE COOTBETCTBYIOMMX 0a3 TaHHBIX.

2.2. Ilnannpyemsie pesyabrathl ocBoenus COIT

IIporpamma opuenTHpoBaHa Ha JOCTHIKEHHE BEAYIIEH NETH M OCHOBHOTO pe3yibTara
00pa3oBaHMs: pa3BUTHE JIMYHOCTH MOAPOCTKA, (HOPMHUPOBAHHE €ro TOTOBHOCTH K AKTHBHOM
y4eOHO-[I03HABATEILHOM JIEATENFHOCTH, K CAMOPA3BHTHIO M HENPEPHIBHOMY OOPA30BaHMIO HA
OCHOBE OCBOCHHMS YHUBEPCAJIbHBIX y4eOHBIX NCHCTBUI, CIOCOOOB MO3HAHMS M OCBOEHMS] MHUPA,
IpoPECCHOHATLHOMY CaMOOTIPEIEIEHHIO.

B pesynsrare OCBOEHMS IIpOTpaMMBI IIPHOOPETAOTCS OOMIENPO(ECCHOHAIBHBIE U
npoheCCHOHATBHBIE KOMIIETEHIIHH.

OGyuarommuecs, MPOIIEAIIIE IOArOTOBKY [0 MPOrpaMMe JOJDKHEI 3HATD:

- pa3HoO0Opasue MHKPOOHONOrHYECKHX O0BEKTOB (GaKTEPHH, aKTHHOMMIIETHI, JIPOSKIKH,
MUKPOMUIIETHI)

- METOJbl M3YYEHHS MHUKPOOPraHMW3MOB M COBPEMEHHOE TEXHMUYECKOE OCHALICHHE W
000py10BaHHE MUKPOOHOIOIHYECKUX J1a00OPaTOpHi;



- HOPMATHBHEIC JOKYMEHTBI, ONPENEISIONIME OPraHU3ALMIO M TEXHUKY Ge30MacHOCTH
padoT B MUKPOOHOIOTHYECKHX TabOPaTOPHSIX.

OGy4aromumecs, mpomreye NOArOTOBKY 110 IIPOrPaMMe JOJKHBI OPHOOPECTH yMEHHS:
- HCIIOIB30BaTh J1A0OPATOPHBIE METOMbI BH3YAIbHOIO KOHTPOIIS, OIHCAHHS, HJICHTU(HKAIH,
KJIacCH(yKaIMK, KyI5THBHPOBAHUS MEKPOOHOIOrHYECKHX 00BEKTOB;
- MCTIOJIB30BaTh MOP(OIOro-KyJIETY pallbHbIe H (PH3HOIOr0-GHOXMMUYECKHE METO/BI Ul AHATH3A
¥ OUEHKH M MHUKPOOHOIOTHYECKOI0 MOHHTOPHMHIA KAa4eCTBA OOBEKTOB OKpY>KaroIei cpessl,
KaqecTsa ChIpbs, PCAKTHBOB, MPOMEXKYTOYHBIX IIPOAYKTOB, TOTOBOW IIPOLYKIHH, OTXOIOB
MPOU3BO/ICTBA (TI0 OTPaCIsIM);
- HCIOJB30BATh  COBPEMCHHYIO ammaparypy u 00OpyHoBaHHE (MHKDOCKOMBI, TEpPMOCTATHI,
aBTOKJIaBBl, pH-METpBI 1 p.) V1S BEITOIHEHHS JTAGOPATOPHEIX MUKPOOHOIOrMYECKIX pabor;
- UCTIONL30BATE HOPMATUBHBIE TOKYMEHTSI (I'0CCTaHAapThI), periaMeHTHPYIONIHE OPraHU3AIHIO
MHKPOOHOIOTMYECKUX JIabOPATOPHIi.

2.3. Cucrema OLEHKH IUIAHAPYEMBIX Pe3y.IbTATOB

B crpyktype COIl omneHka KauecTBa OCBOEHHMS IIPOTPAMMBI  BKJIIOYAET HTOTOBYIO
aTTecTaluIo 00yJaromuxcs B popMme KBaTHOUKALHOHHOTO YK3aMEHa.

KBannpukanmonselii sK3aMeH HE3aBHCHMO OT BHIA IPO(ECCHOHAIBHOTO  0OYUCHHs
BKIIIOYACT B ceOsi IPaKTHYeCKyl0 KBAIM(UKAIMOHHYIO paGoTy u IIPOBEPKY TEOPETHUYECKHX
3HAHWM B TIpeliesax KBaTM(HKAMOHHBIX TPeGOBAHMH, yKA3aHHBIX B KBaTM()UKAIHOHHBIX
CHPABOYHMKAX, W (WiH) MPO(ECCHOHAIBHBIX CTAHAAPTOB 110 COOTBETCTBYIOIIMM Ipodeccusim
pabouuX, TODKHOCTSIM CITyKaIIHX.

C 1enbIo OLCHUBAHKS CONCPIKAHUS U KAYECTBA YIEOHOrO IpoIiecca, a TaK)Ke OTAEIbHBIX
TperiofaBaTeNiel  co  CTOPOHBI  ciymiaTenell u paboTonareneli MOXKET —HPOBOIHTHCS
AHKETHPOBAHHE, [10JTyYECHHE OT3HIBOB | JIp.

IIpakTu4eckas MoAroToBKa Mo MporpaMme «JlabopanT-MHKPOOGHOI0I».

B coorserctBHE ¢ mporpammoil mpoeccHoHAIBHOrO 00yueHHsI 1O mporpaMMam
IOATOTOBKH 1O Tpodeccun pabodero, JOKHOCTH «JIaGopaHTa-MHUKpPOGHOIOTaY IIpaKTHYeCcKast
ACATENBHOCTL  SABNIACTCS  OOs3aTENbHOM W TpeicTaBisier co60M BHI y4YeOHBIX 3aHATHI,
HEIOCPEeICTBEHHO OPUEHTHPOBAHHBIX HA PO(ECCHIO.

IlpakTideckas MOATOTOBKA 3aKpEIUIET 3HAHMS X YMEHHS, prodpeTaeMbie
00y4JalomuMHCsl B pe3yJbTare OCBOGHHS TEOPETHUECKUX JUCIMILIAH, BBIpadaThIBaeT
TIIPAKTHYECKUE HABBIKM U CIOCOOCTBYET KOMIUIEKCHOMY (POPMHPOBAHHIO OBIIEKYIBTYPHBIX H
pOGeCCHOHANBHBIX KOMIIETEHIIUH 00y YarOIIHXCsL.

Llenb npakTuyeckoi MOATOTOBKH: yIily6ieHHe W 3aKpeIUieHHe TEOPETUYECKUX 3HAHUM,
NOMYYCHHBIX [PM U3y4YeHMH OMOIOTMYECKHX JIMCIMIUIMH, MPaKTHYecKas [MOArOTOBKA
oby4aromuxcst Kk pabote abopaHTa-MUKPOGHOIIOTa, HANPABIEHHAS HA JMYHOCTHOE pa3BUTHE
IOJPACTAIOMIET0 MOKOJICHUS. U (OPMUPOBAHHE CHCTEMBI HPABCTBEHHBLIX IIEHHOCTEH, aKTHBHOI
TPXIAHCKOM MO3HUIIUU ¥ OTBETCTBEHHOIO OTHOIIEH!S K ce6e U 0OIecTRy.

3ajavaMu NPaKTUYECKOl NOATOTOBKH SIBJISIIOTCS:

-HABBIKH [POBCICHUA MEPOIPHUATHH 10 MOArOTOBKE U CTEPUIIM3ALUH [OCY bl 06OPYIOBAHUS 1
IOMCIICHHUH ITPH MUKPOOMOIOTMYECKUX HUCCIIEOBAHUSAX,

- HaBbIKM IIPMIOTOBIICHUS, OKPACKM M MHKPOCKOINHPOBAHMS BPEMEHHBIX M MOCTOSHHBIX
MHKpPOIIpEnapaTos;

- aHanM3a W OLECHKM Ka4ecTBa IO MHUKPOOHMOJOTHYECKHM II0KA3aTelsiM CBIPhS, PEaKTHBOB,
IIPOMEY TOUHBIX IIPOJTYKTOB, TOTOBOM IIPOAYKIIMH, OTXOIOB IIPOM3BOACTBA (IO OTPACIISIM).

- HaBBIKaMH pabOThl ¢ MUKPOCKONAaMH M 00ODYJOBaHHEM IS CTEPHIM3AIMH JabOpaTOPHOrO
MaTepuaa;

- IIpaBUJIaMU pabOThI B MUKPOOHOIOTHYECKHX J1ab0paTopusX, a TAKkKe TeXHUKON 6e30MacHOCTH
py paboTe ¢ MUKPOOPraHu3MaMu.

Hrorosas arrecramusn:



Hrorosas artecranus mposonutcs B (popMe KBaIH(DUKALKOHHOTO 9K3aM€eHa, KOTOPBIH

BKJIIOYACT B Ce0sl NMPaKTHYECKYIO KBTI (DUKAIHOHHYIO paboTy M HpOBEPKY TEOPETUIECCKUX
3HAHUMA.

3.1.

3. COAEPKATEJIbHBINA PA3JIEJ

IIporpamMmel  y4eOHBIX NIpeIMETOB, NpPEIMETOB IO BLIOOPDY H KypcoB

BHEYPOYHOI 1esiTeTbHOCTH.

3.1.1. Opranuszauus MEKPOOHOIOrHIECKO JabopaTopuu.
Coneprxanrie yu4eOHOM TEMBIL:

1.

Tuner MmukpobroOrHYecKuX Ma6opaTopuii.

2. OOBeKTHI  JIs  WCCIENOBAaHHS B MEIUIMHCKUX MHUKPOOHOJIOTHYECKHX
nabopaTopusx.
3. Yro npencrapisier cOGO COBpeMeHHas MUKPOOHONIOTHYECKAS naboparopwusi.
4. CrpykTypa MEKPOOHOIOIHIECKOH 1a60paTOPHH.
5. O6opynosanue 1a60PaTOPHBIX KOMHAT /IS TIPOBEICHHS MHKDPOOGHOIOTHUECKIX
AHAJIU30B.
6. TlomcoOHble mOMeIIEHHS MHKPOOGHOIOTHIECKON 1a00paTopuu ¥ Kak OHH
000pyI0BaHEL
7. TpeboBaHus K 1a60pPATOPHBIM KOMHATAM.
8. O6opynoBano paGodee MeCTO MUKPOGHOIOTA.
9. bBokcupoBaHHOE MOMEILEHHE.
10. Y6opka B MEKpOOGHOIIOrHYECKOH Ta6opaTopr.
11. IToaroToBka MOMEIIEHHHN ISl MUKPOOHOJIOTHYECKHIX HCCIIEI0BAHMIA.,
12. «3apa3znas» u «uucTas» 30HEHL
13. OcHoBHbIe npaBuia paGoTH! B MEKPOGHOIOTHYECKOH Ta6OpaTOpHH.
Opranuzanusi MEKPOGHOJIOrHY€ECKOl J1a60paTOpUu
10 kaace
Ne HaumenoBanue tem KonuuecrBo
n/n 4acoB
1. | Tunbel MEKpOOHOIOrHYECKHX J1abOpaTOpHii. 1
2. | OOBEeKTHI IJIs HCCIICAOBAHMS B MEIULIMHCKIX 1
MHKPOOHOTIOTHYECKUX JIA0OOPATOPHSIX.
3. | Yro mpencraBisieT co60i cOBpeMEHHas: MUKPOOHOIOTHYECKast 1
nabopaTopusl.
4. | CtpyKTypa MHKPOGHOIOTHUECKOM J1ab0opaTopHu. 1
5. | O6opynoBanue 1a60PATOPHBIX KOMHAT JIJIsl IIPOBEICHUS 1
MHKPOOHOJIOTHYECKHAX aHATH30B.
6. | Ioacobubie momenen s MUKPOOHOIOIHYECKOH JTabopaTopuy 1 1
KaK OHH 000pYIOBaHBI.
7. | TpeboBanus K 1a00PaTOPHBEIM KOMHATAM. 2




8. | ObopynoBaHo paGoyee MECTO MUKPOOHOJIOTA. 2
9. | boxcupoBaHHOE TIOMELIEHHE. 2
10.| YGopka B MEKpOGHOIIOTHYECKO# J1aGOpaTOpHH. 1
11.| IloaroroBka moMemeHuit sk MUKPOOHOIOTHIECKIX 1
HCCIICOBAHUIMA.
12.| «3apa3Has» U «4uCTass» 30HBL 1
13.| OcHoBHBIE TpaBuIIa pabOTH B MUKPOOHOIOTHYECKOM 2
nabopaTtopumu.
Hroro 17

3.1.2. Crepunuzanus.
Coznepxanue y4eOHON TeMBI:

1. Crepunusanus, areHThl, BEI3BIBAIONIHE IHOEIb MEKPOOPTAHHU3MOB TPEOOBAHMS K areHTaM,
BBI3BIBAIOIIMM I'HOEh MEKPOOPTaHU3MOB.

2. CnocoGwI cTepuIu3amyy Mo BO3AeHCTBAEM BHICOKHX TEMIIEPATYD.
3. TloaroroBxa 1abopaTOpHO# TOCYIBI K CTEPUITH3AIKH.
4. CnocoObl XOJIO/IHOM CTEPHITH3AIMH B MUKPOOUOJIOTHH.
5. Jlesundpexiusi.
Crepuiusanus
10 kaacc
Ne HanmeHnoBanue Tem KoianuecTBo
n/n 4acoB
1 Crepunusaius, areHThl BbI3BIBAIOLIKE THOEIb MHKPOOPTaHM3MOB 5
TpeOOBaHKs K areHTaM, BbI3BIBAIOIIAM I'HOE]Ih MEKPOOPTaHH3MOB.
2 Crioco0rI CTepuIU3aIMy 10T BO3AEHCTBIEM BBICOKHX TEMIIEPATYD .. 3
3 IMoaroroska nabopaTopHO# MOCY bl K CTEPUIIA3ALNH. 3
4 Croco6b! X0JI0/1HOW CTEPHITU3AIMH B MUKPOOHOJIOTHH. 3
5 Jlesnndexuust. 3
HUtoro 17

3.1.3. IlnmeBnie NOTPEOHOCTH MEKPOOPIraHU3MOB M NIUTATEILHBIE CPe/Ibl.

Conepixanue yueOHOU TEMBI:
OcobeHHOCTH UTAHKSI MEKPOOPTaHH3MOB.
[TorpebHOCTH MHKPOOPraHH3MOB B HCTOYHHKAX IHMTAHUS B CBA3H C OCOOCHHOCTSIMH WX
oOMeHa BemecTB, (hakTopbl POCTa.
[TurarenpHbIe cpebl, TPEOOBAHUS K IIUTATEIBHBIM CPEIAM.
Knaccudukarust cpes o coctaBy u Ha3HAYEHUIO.
Knaccudukanms cpet 10 KOHCHCTEHIHH.
CTepHJ'IPISaIII/IH H XpaHCHHE ITUTATCJILHBIX CPEI.

N —

2 ik 1




Iumennie HOTpCﬁHOCTH MHKPOOPraHHU3MOB U MUTATEIbHbIE CPEAbI

10 kaace
Ne HaumenoBanme Tem KosmuecrBo
n/n 4acoB
L OcoOeHHOCTH TUTAHUSI MUKPOOPTaHH3MOB. 3
2 [ToTpebHOCTH MUKPOOPraHW3MOB B UCTOYHHMKAX MUTAHUS B CBS3H C 3
0CcOOEHHOCTAME HX 0OMeHa BelecTB, hakTopsl pocTa.
3. [Turarenbuble cpesl, TPeOOBAHMUS K MUTATEIHLHBIM CPEIAM. 3
4. Knaccuduxarms cpes mo coctaBy U Ha3HAYSHHIO. 3
5. Krnaccudukanus cpes 1o KOHCHCTEHIHH. 2
6. Crepunmzanus ¥ XpaHeHHE TUTATENBHBIX CPEI. 3
Hroro 17

3.1.4. MeTo1b1 MHKPOCKOITHYECKOT0 HCCIE OBAHMA MUKPOOPTaHH3MOB.

Conepxxanue y4eOHOM TEMBI:

1. CseroBas muxpockonms. Paspemaromas crnoco6HOCTE MHKpocKoma. Ilonesnoe
yBenm4enue Mukpockona. OfIiee yBelnueHne MUKPOCKOIIA.

2 Mexanugeckasi 4aCTh MEKPOCKOIIA.

3, Abeppanuu.

4. CocTaB OCBETHTENLHON CHCTEMBI MEKPOCKOIIA. [IPABHJIA TIOJIb30BAHHUS 3€PKAJIOM,
KOHJIEHCOPOM ¥ UPHUCOBOM quadparMoi.

o Ilepeunciure mpaBuiia paboTHI CO CBETOBBIM MUKPOCKOTIOM.

6. TemuononpHas, (a30BO-KOHTPACTHAs, JIIOMHHECIEHTHAs, IIOIAPU3AMOHHAS,

MHTEP(EPEHIIMOHHAS, HHBEPTHPOBAHHAS, aTOMHO-CHJIOBAsI, SJIEKTPOHHAS POCBEYNBAIOIIASL U H
pacTpoBasi MUKPOCKOITHSI.

MeTtoabl MHKPOCKOIIHYIECKOI0 HCCJIeOBAHUS MUKPOOPIraHU3MOB

10 kaace
Ne HaumenoBanue tem KoimmuectrBo
n/n 4acoB
1 CreroBast MuKpockonus. Pa3zpernaromas croco6HOCTE MEKPOCKOIIA. 3
Ilonesnoe  yBemuuenwe  Mukpockoma. OOlnee  yBeIMUYEHHE
MHUKPOCKOIIA.
2 Mexanuyeckasi 4acTh MUKPOCKOIIA. 3
3 Abeppanuu. 2
! CoctaB  OCBETHTENIBHOM  CHCTEMBI  MHKPOCKOIA.  IIpaBHIia 3
NOJIb30BaHMUS 3€pKaJIOM, KOHIEHCOPOM M UPUCOBOM JHadparmoii.
5 Ilepeuncnure npaBuia paboThl CO CBETOBEIM MHKPOCKOIIOM. 2
6 TemHomosbHa, (ha30BO-KOHTpACTHAS, JIFOMUHECLICHTHAS, 3
MOJISIpU3AIIAOHHAS, WHTEep(PEPEHITHOHHAS, WHBEPTUPOBAHHAS,
aTOMHO-CHJIOBas, DJIEKTPOHHAs IPOCBEUMBAIOIIAS W W pPacTpoBas




MHKPOCKOIIHSI.

Hroro 17

3.1.5. HCCJIC}IOBaHﬂe MHKPOOPI‘%!HHQ!MOB B CBeTOBOﬁ CBeTJIOHOJIBHOﬁ MﬂKpOCKOHHH
Coneprkanue yaeGHON TeMBI:

1. Tlpenapar «pasnasieHnas karmsy.
2. Ilpenapar «Bucsuas Kamisy.
3. Ilpenapar «(puKcHpoBaHHbII OKpAIIIEHHBIN Ma30K».
4. Tlpemapar «oTmedarok».
5. IlpaBuia MEKpOCKOTIHpOBaHMSI IIPEIIapaToB € CyXOM U HIMMEPCHOHHOM CHCTEMOIH.
HcciieioBanne MEKpPOOPraHH3MoB B CBeTOBOI CBETJIONOJbHOH MHKPOCKOIHH
11 knace
Ne HanmeHoBanue tem Kommgecrso
n/n 4acos
1 IIpenapar «pasnasnennas xamsy. 3
2 Ipenapat «Bucsuas xamsy.
3 IIpenapar «puKkcHpOBaHHbIH OKpALIEHHEI MA30Ky. 3
4 IIpenapar «ormegaroxy. 3
9 lpaBuna  muxpockommpoBanus npenapaTtoB ¢ Ccyxod w 3
UMMEPCHOHHOU CHCTEMOH.
Hroro 17

3.1.6. KyasTtuBupoBanue MHKPOOPraHU3MoOB
Conepxanue yueGHOM TeMBL:
KynbTuBrpoBanye Mukpoopranusmos.
Hakonurensnas kymsrypa.
Meronsr moBepxHOCTHOrO mMOCEBa MHKPOOPIaHHU3MOB Ha IUIOTHBIE NHTATEILHBIE
Cpebl.
Merozbl rityGHHHOTO OCEeBa MHKPOOPraHU3MOB Ha ITHTATE LHELS Cpenbl.
IlepeceBbl MHKPOOPraHU3MOB Ha KHJIKHE THTATELHbIE Cpelpl.

4
5

6. llpuveHeHue BbIpalMBAHKS Ha MaTpanax u Ha MeMOpaHHBIX (HUIBTpax.
7. VYcnosus obecriedenns pocra MHKPOOPTraHU3MOB.
8
9

STt ==

IIponomxuTeIbHOCTS Ky IBTHBUPOBAHMS PA3IHIHBIX MHKPOOPTraHH3MOB.
PasjiMBKa XHIKUX U MIOTHBIX TATATEIBHBIX cpen.

10. Xpanenue MEKPOOPraHU3MOB.

11. KynbruBupoBanue aspo6HBIX 1 aHa’POOHBIX MUKPOOPTraHU3MOB.

12. Xapakrep pocTa MHKPOOPraHH3MOB Ha PAsTHYHEIX 110 KOHCHCTEHIIUH MUTATEIbHBIX
cpenax.

13. Jlucconmanus MEKpOOPraHH3MOB.

KyJ/Ib THBHpOBaHHE MEKPOOPraHA3MOB

11 xiace

Ne HaumenoBaHue Tem Kosamn4yecrBo
n/n 9acoB

1. | KynsTuBHpOBaHHE MHKPOOPraHA3MOB. 1




HakonutenbHas KyibTypa.

3. | Meroapl mOBEPXHOCTHOTO I10CEBA MHKPOOPTAHU3MOB HA TLIOTHBIE 1
IIUTATEIIbHBIC CPEIBL.
4. | Metoapl TiIyOHHHOTO TOCEBa MHKPOOPTAaHH3MOB HA THTATEIbHBIC 1
CpElbl.
5. | IlepeceBBI MUKPOOPraHU3MOB Ha JKHJIKHE [THTATEIbHbIE Cpelpbl. 1
6. | [lpumenenne BBIpamMBaHWS HA Marpanax M HAa MeMOPaHHbIX 1
GmIbTpax.
7. | Yenosus obecniedeHns pOCTa MEKPOOPTaHH3MOB. 2
8. | [IpomomKuTensHOCTS KyJIbTUBUPOBAHUS pa3ITHUHBIX 2
MUKPOOPTaHU3MOB.
9. | PasuBKa JXUIKHMX ¥ IVIOTHBIX IUTATETbHBIX CPEI. 2
10.| XpaHeHne MUKpOOPraHU3MOB. 1
11.| KynpruBupoBanue aspoOHBIX U aHAPOOHBIX MHKPOOPTAHH3MOB. 1
12.| Xapaktep  pocTa  MHKPOOPraHM3MOB HAa  Da3iHuYHBIX 110 1
KOHCHCTEHLIMU ITUTATEIbHBIX Cpe/Iax.
13.| Jlucconuarus MUKpOOPraHU3MOB. 2
HTroro 17
3.1.7. peamer, MeTOABI ¥ 33Aa49H MHKPOGHOIOrHH.
Cozepxanue yueOHOM TEMBI:
1. CBsi3b MHKPOGHOIOrUHM C APYTHMH HAyKaMH.
2. TlonoXeHHe MUKPOOPraHU3MOB B IIPUPOJIE, MX DBOJIOLAS.
3. Hcnonp3oBanue MHKPOOPraHu3mMoOB B GI/IOTCXHOHOFH‘ICCKI/IX npouneccax.
IlpeameT, MeTOABI ¥ 3aXa9H MEKPOGHOIOTHH
11 xkaace
Ne HaumenoBanue Tem KosmmuecrBo
n/m . ' 9YacoB
1 CBs3b MEKPOOHOJIOTHH C IPYTUMH HAYKAMH. 3
2 ITonoxxeHne MUKPOOPraHU3MOB B TIPUPOJIE, UX SBOJIFOLIUSL. 7
3 Hcnonb3oBanre MUKPOOPraHU3MOB B GHOTEXHOIOTMYECKMX MPOLIECCaX. 7
Hroro 17

3.1.8. Mopdooraueckne rpynnb MEKpoopraausmos. Mopdoiorns miecHeBbIx rpudos.
ApoXvKeH, akTuHOMHNeToB. CHcTemMaTHKa GaKkTepHid.

PNAU LN

Copepxxanve yuyeOHOM TeMBL:

Knaccugukarus 6akrepuii 1o popMme KIETKH.
Cdepuueckue GakTepun, WK KOKKH.

[ununnpudeckas Gopma Gakrepuii.

CrnupanbHoii ¢popmbl GakTepuu.

Mukoruiazmsl.

Pukxercuu u Xnamuauu.

HuTtuaTeie ¢popmbl Gakrepuii.

- O61as xapakTepucTHKa NpeJcTaBUTeNel napcTa I pubsl.




9. - Buzabi 6ecrionioro pa3sMHOXKEHHs M1ECHEBBIX IPHOOB.

10. - Xapaxrepucruka miechesbix rpu6os Mucor, Penicillium, Aspergilus, Fusarium, Botryitis.
11. - OcHoBHbIE MPUHIKAIBI COBPEMEHHOM CHCTEMATHKH H 0COBEHHOCTH CHCTEMATHKH MPOKAPHOT.

Mopdoaoruueckne rpynns1 MEKpoopranusmos. Mopdonorns niecneBbix rputos.

ApOZKel, akTHHOMHUNeToB. CHcTeMaTuKa GaKTepuii

11 kaace
Ne HanmenoBanmue tem Kosmuectso
n/n 4acoB
1 Kinaccuukanms Gakrepuit mo gpopme xierku 2
2 Cdepuueckue GakTepuu, WK KOKKH 1
3 ununapuyeckas hopma Gakrepwuit 1
4 CrnpanbHoii popmsr GakTepuu 1
5 Mukonnasmel 2
6 Pukxercuu v xnamuauu 1
7 Hutuareie hopmbr Gaxrepwuit 2
8 Ob1mast xapakTepucTiKa npeacTauTeneii uapersa I'pubi. 2
9 Buzibt Gecrionoro pa3smMHoxKeHus M1eCHEBBIX rPUGOB 2
10 XapakrepucTyka miecHeBbIX rpu6oB Mucor, Penicillium, Aspergilus, 1
Fusarium, Botryitis
11 OCHOBHBIE NPUHLUIIBI COBPEMEHHOM CHCTEMATHKH M OCOOEHHOCTH 2
CHCTEMATHKHU MPOKAPHOT
HTtoro 17




1. OPTAHM3ALMOHHBIN PA3JIEJ

4.1. VueOubiii niian

VueOHblit m1aH ceTeBoit 00pazoBaTeIbHON NPOrpaMMEI BKIFOYAET 2 6II0Ka.
1 610k — «Teopermuecknii 6,10Kk», KOTOPEIH COCTOUT U3 Y4eOHBIX AMCHUIUIUH. TeopeTHyecKuii
60K cereBoi 00pa3oBaTENbHOM IPOrPaMMBI PEATU3yETCss 3a CYET YaCOB BHEYPOUHOI

ACATECIbHOCTH y‘lC6HOI‘O IjiaHa

00pa3oBaTebHbIX

Oprasu3anuii

obpazosanus PecriyGiuku KpeiM B paMkax ceTeBoro B3auMoeHCTBUS
2 6nmox — «IlpakTHyeckmii 0/10K», KOTOPBIA COCTOMT W3 IPOEKTHO-MCCIIEIOBATEILCKOM
NESTENbHOCTH U KBAIM(UKAIMOHHOTO 3K3aMEHa, Pealu3yeMbIX 3a CUET YacOB Y HUBEPCHUTETA.

o011ero

CpeIHEro

YueOHast AuCHUIUIAHA 10 11 ®opma Kto peanusyer
peaimzanuu

Teopernuecknii 610k

Opranuzaius MUKpoOHOIOTHYecKoi | 17 Breypounas MBOY «CIII Nel4

nabopaTopuu JIeSITeJIbHOCTD uM.3.A.CopokuHay

Crepunuzanus 17 Breypounas MBOV «CIII Nel4
JIeSATeIbHOCTh uM.3.A.CopokuHay

[TumeBsie norpebroctH | 17 Bueypounas MBOY «CII Nel4

MHKpPOOPraHU3MOB M ITHTATEJIbHEIC JIESITEIIbHOCTD uM.3.A.Copoxunay

Cpenibl

Mertozsi MHUKPOCKOIIAYECKOro | 17 Bueypounas MBOVY «CII Nel4

MCCJIEIOBAHUS MUKPOOPIraHU3MOB JeSITeNIbHOCTD uM.3.A.CopokuHay

WccnenoBanue MHUKPOOPraHU3MOB B 17 Breypounas MBOY «CIII Nel4

CBETOBOM CBETJIONOJBHOU JIeSATEeIIBHOCTh uM.3.A.CopoxuHay

MUKPOCKOIIUU

KynbTuBupoBanue 17 Bueypounas MBOYVY «CII Nel14

MUKPOOPraHU3MOB JIEATETHHOCTD uM.3.A.CopokurHay

Ilpenver, Merompl ©  3aJa4M 17 Bueypounas MBOY «CII Ne14

MHUKPOOHOJIOTHH JIeSTENHHOCTD uM.3.A.CopokuHay

Mopdonoruueckue IpYTIIBI 17 Breypounas MBOVY «CII Nei4

MUKPOOPTaHU3MOB. Mopdonorus JeSTEbHOCTD uM.3.A.CopokuHay

IUIECHEBBIX  TIpUOOB.  JPONIKEH,

AKTUHOMMIIETOB. Cucremaruka

OakTepuit

Bceero B Heemo 2 2

Bceero B roz 68 68

IIpaktuuecknii 610k

[IpoexTHO-HCCIEAOBATENbCKAS 34 Yuebnsle yacer | KOY

JEeSITENIbHOCTD

KBanudukanuoHHbIH YK3aMEH 6 Yuebusle yacel | KOY

Bceero B rog 34 6

OO1ee KOIUYECTBO YacoB 3a JiBa rojia 00y4denus — 176 yacoB




Paboumii mian 10 xiaace

Ne Conepixanne 00pa3oBaTebHOro Npouecca/ydedHbIe JUCIHILTHHLI Koux-go
Teopernueckuii 610K e
1. | Opranu3anus MEKpOOHOIOTHYECKO# J1aGopaTopHu 17
2. | Crepuusaiius 17
3. | Ininessle nOTpeGHOCTH MEKPOOPIaHW3MOB ¥ [IUTATEIBHBIE CPEIBI 17
4. | MeTosibl MMKPOCKOIIMYECKOTO HCCIIEI0BAHMS MUKPOOPraHH3MOB 17
Wtoro 68
IIpakTu4uecknii 6,10k
5. | IlpoexTHO-HCCIIEI0BATENBCKAS AESTETHHOCTD 34
Hroro 34
Bceero 102
Paboumii minan 11 xiaace
Ne Conepxanne 06pa3oBaTe/IbHOIO MpoLecca/ydeOHbIe THCIHILIHHDI Kon-so
Teoperudeckuii 6,10k anEah
1. | MccnenoBaHne  MHKpPOOPraHM3MOB B CBETOBOH  CBETJIOMOJIBHOM 17
MUKPOCKOITHH
2. | KynpTHBHpOBaHHE MUKPOOPTraHU3MOB 17
3. | IIpeamer, MeTOIbI M 381491 MUKPOOHOJIOTHH 17
4. | Mopdonoruyeckue  TPynmBl  MHKPOOPTaHH3MOB. Mopdosiorus 17
IJIECHEBBIX IPUOOB. APOjOKEH, akTHHOMHIETOB. CHcTeMaTrKa GakTepHit
Hroro 68
IpaxkTHyecknii 6,10k
5. | KBanmndukanuounslii sx3amMes 6
Hroro 6
Bcero 74

1.2.Kanennapuslii yueOublii rpadui

Cpox peanusaiyu nporpamMMsl COCTaBISIET - 15 Heielb
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4.2. KasiengapHsbiii yueOHbIil rpadui

4.2.1. JlaTpl Ha4a/Ia ¥ OKOHYAHHUA Y4e6HOI0 rojga

1.1. Jlara navana ygeGHoro roga: 1 cenrsiops 2025 ropa.
1.2. Jlata oxonvanus y4eOuoro roza: 20 urons 2027 roxa.

1.3. YcnoBus peajnsanuu 06pa3oBaTeibHOil POrpaMMeI

Hcnonb3yercs MaTepHabHO-TeXHIYeCKas 6a3za Y HUBepCHTeTA.

s ocymecTBieHust 00pa3oBaTENBHOrO IpoIlecca MO JUCIHMIUIAHE Heo6XOauMa
ClIeIyIoIas MaTepUualbHO-TeXHHYeCcKas 0a3a:

1. Obopynosannbie ayuTopun - yueGHas MeGeb (CTONBI ay TUTOPHBIE, CTYJIbsI, MEJIOBast
nocka), pabodyee MecTo Ipernojasarens, Kadeapa, HHTEPAKTHBHBIM KOMILIEKT CO BCTPOEHHBIM
YJIBTPaKOPOTKO(DOKYCHBIM IIPOEKTOPOM;

2. KoMmbioTepsl epcoHabHbIE;

3. Harmsusie noco6ust: pororpaduu, Tabiuiss; Keicel, BUIeOpParMenTsl, MaTepHaIb!
JUISL IEJIOBBIX MI'P ¥ TPYIIIOBBIX JIUCKYCCHIA.

Komnerorep, My IbTHMEMIAHBIA IPOEKTOD, 9KPaH, T0CKa,
5. CnenuaneHoe — ymabopatopHoe  obopymoBanue: Muxpockonsl  Jlomo-Mukmen-5;

Muxpockonst Jlomo-Mukme-6; cyxoxkapoBoii (CyHIbHbIH mKad);

TEpPMOCTAaT;



OyMaK¥ MPONUTAHHBIE I'EHIMAHOBBIM (DHOJETOBBIM MIH KPHCTAUTAYECKUM bHONETOBBIM 110
CumeBy (CocTaB: 3TaHOJ, TIIMIEPHH, KPUCTAITHYECKHIA (roneTosplit), STHIOBHI ciupT, 95-96°;
OyMaXKd MpONMTaHHBlE cadpaHUHOM (COCTaB:  STAHON, BOJA, cappanuH); BOja
AUCTHIUIAPOBAHHAS, CTAaKAHUMK Ui BOABI (00beM 100Mir); crakad [yis MpeIMETHBIX CTEKO
(o6BemMom SOmi);

CTakaH uis1 BaTbl (06beMom S0mi);

crakan Juist puibTp.Oymars (o6semomM 50Mi);

qunbrpoBaibHas Gymara ;

CIUPTOBKA;

KPHCTaJIIN3aToP;

IITATHB 171 060pyNoBaHus (Ui TPOOUPOK);

KareJIbHUIB! ¢ pacTBopoM Jroross (pactop Jlroross u3 pacuera 5 mi/gen);

KareJIbHUIBI CO CITUPTOM 95-96°;

Bara MeunuHCcKas, HecTepuIIbHAs, TUTPOCKOITMYECKAs;

Crekna npeamMernsie, Tomuunaoi 1,0-1,2mm;

CTEKIIAHHBIA MOCTHK (manouka crekmamHas, @ 3w, mmHHOM 20 cM - 2 TpyOka
CHJIMKOHOBAsI, BHYTp @ 3MM - 10cm);

OaKTepHOTIOTHYECKHE TIETIIHN;

Cnuukwm

Macno ummepcuonnoe o 'OCT;

MyJIbTUMEIMA TIPOEKTOP

Ik nns npoextopa

banka-mycopHuK

Mororuiee ist OCY 1B (JUIs TOMBIBKE CTEKOJT H IPOY.IIOCY [IBL, TIOCIIE npod.opueHTaIHn)
Kpucranmmzarop Juist akkyMy THpOBAHHUS TPSI3HBIX CTEKOI

Karenbauna co cnupToBOi CMECHIO Uil ONTHKM MHKPOCKOIA (cmproBas-3upnas
CMECH ISl ONTHKH MUKPOCKOIIA)



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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