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OnobpeHo Ha 3aceJaHHH YTBepKaaIO

ITAKIOBOM METONHUECKOH KOMUCCHH 3aMEEHYEITb AUPEKTOPA 110 YMP
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Pabouas nporpamma ydebHo# mucuurinasel OY .10 « Xumusy» paszpaboTaHa Ha OCHOBe
TpeOOBaHMIA:

- ®I'OC COO, ytBepxaerHoro [ Ipukazom MunobpHayku Poccun ot 17.05.2012 rozma Ne
413 (c w3MeHeHHWsAMH, yTBepxkAeHHbIMH IIpukasom MuHnnpocBemenus Poccun ot
12.08.2022 roma Ne732);

- ®I'OC CTIO no criermanbHOcTH 09.02.06 CeTeBOE M CHCTEMHOE AAMUHNCTPHPOBAHHE,
yTrBep)kaeHHoro I Ipukazom Muno6paayku Poccun ot 09.12.2016 roga Ne 1548;

- ®I'OC CIIO no cneunansrocTH 09.02.07 MHpOpMaIIMOHHEIE CUCTEMBI U IPOrpaMMH-
poBanue, yTBepxkaeHHoro IIpukaszom MunobpHayku Poccun ot 09.12.2016 roma Ne
1547,

- ®I'OC CIIO no cnemmanpaocTd 11.02.16 MOHTaX, TeXHUIECKOE 00CIy)KUBaHUE U Pe-
MOHT 3JIEKTPOHHBIX IPUOOPOB U YCTPOUCTB, YTBepxKAeHHOr0o MuHnpocsenieHus Poccuu
ot 04.10.20211. Ne 691;

- ®I'OC CIIO mo npodeccuu 11.01.01 MoHTaXXHUK Pagruo3IeKTPOHHOR annaparypsl U
pudopoB, yrBepxkaeHHoro IIpukazom MunodpHayku Poccun ot 02.08.2013 roma Ne882
(c m3menenmsMu cornacHo [Ipukaza Munnpocsemenus Poccun ot 01.09.2022 ropa
Ne796);

Opraanzanns-pa3padoTunk:

Cankr-IletepOyprckoe rocyaapcrBeHHOe OropKeTHOe IpodeccHOHalbHOE 00pa3oBa-
TEJIbHOE yupexaAeHue «PaguoTeXHu4ecKuil KOJIEK»

PazpaboTunk:

Hockxopa MapuHa AHaTONBEeBHA, PEIojaBaTeNb NepBoOil KBaTU(PHKAIMOHHON KaTero-
puu
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1. MACIIOPT PABOYE ITPOI'PAMMBI OBIIIEOBPA3OBATEJBHOM
AACHUILIAHDBI «Xummuso»

1.1. MecTo JHCHHILIHHBI B CTPYKTYpe 06pa3oBaTeibBoii mporpammsel CIIO

O6meo0pa3oBaTebHas JUCIHILIHHA « XMMHUS) SBISETCS 00s13aTeNbHOR YacThio 00meobpaso-
BaTEJILHOTO HKJIa 00pa3oBaTe;IbHO# mporpaMMel B cooTBeTcTBHE ¢ OI'OC CIIO no cnenuanbHOCTIM
" npodeccham:

09.02.06 CETEBOE U CUCTEMHOE AJIMWHNCTPUPOBAHME

09.02.07 MTHOOPMALIMOHHBIE CUCTEMBI 1 ITPOTPAMMMWPOBAHHE

11.02.16 MOHTAX, TEXHUYECKOE OBCIIYXMUBAHUE W PEMOHT O3JIEKTPOHHBIX
TIPUBOPOB U YCTPOMCTB

11.01.01 MOHTAXHUK PAZIMOSJIEKTPOHHOM AITIIAPATYPEI U [TPUBOPOB

1.2, lenu ¥ NJIAHHpYeMbI€ Pe3yIbTATHI 0CBOCHHA THCIHILIHHDI

1.2.1. Hean u 3aga49m AUCHUNTHHBI

®opMHpoBaHHE Y CTYACHTOB IIPEACTABIICHUS O XUMUYECKON COCTABIIAIOIIECH €CTECTBEHHO-HAY Y-
HOM KapTHHBI MHpa KaK OCHOBHI IIPUHATHS PEIICHUM B XU3HCHHBIX U MPOU3BOJICTBEHHBIX CUTYALIUAX,
OTBETCTBEHHOTO TTOBEJICHUSA B IIPHPOIHOM cpere.

3agaun AUCHMIVIMHDBI:

1) chopmupoBaTh NOHMMAaHNE 3aKOHOMEPHOCTEH IPOTEKAHAS XUMHUYECCKUX NIPOLIECCOB U SABIIE-
HUH B OKpykatotlieli cpesie, IeJIOCTHOM HAY9HOM KapTHUHBI MEPA, B3aHMOCBS3H U B3aHMO3aBUCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BHBaTh YMEHHUS COCTABIATH HOPMYJIBI HEOPraHWIECKUX H OPTaHHUECKHX BEINECTB, YpaB-
HEHWs XHMHAYECKUX peakIHii, OOBACHATh HX CMBUL, HHTEPIPETHPOBATH PE3YNIbTaThl XMMHYECKUX 3KC-
[IEPHMEHTOB;

3) chopMHpOBaTh HABBIKK MMPOBEACHUS IPOCTEHINNX XUMUYECKUX IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHM ¢ cOOII0ICHHEM TIPaBIIT 0€30IIacHOTO 0OpaIIeHNS ¢ BeIEeCTBAME U 1a00opaToOpHBIM 060pyx0-
BaHUEM;

4) pa3BUTh YMEHHS HCIIONB30BATH HHOOPMAIHIO XMMIYECKOTO XapakTepa U3 pa3IMyHbIX HCTOY~
HUKOB;

5) chopmupoBaTh YMEHUA NPOTHO3HPOBATH IIOCICACTBHS CBOEH NEATENBHOCTH M XMMHUYECKUX
IPUPOIHBIX, OBITOBBIX H NPOU3BOJICTBEHHBIX IIPOLIECCOB;

6) chopMupoBaTH MOHMMaHNE 3HAYMMOCTH JOCTHKECHUH XUMIUYECKOH HAYKH ¥ TEXHOJIOTHH JIs
Pa3sBUTHS CONHATBHON U MPOU3BOICTBEHHOM cdep.
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2. CTPYKTYPA U COJEPKAHUE OBIIIEOGPA3OBATEJIBHON

AUCIHUILIAHBI «Xumus»

2.1. O0beM JHCIMILVIMHBI M BUABI Y4e0HOI padoTnl

Bux yuebHoit padoThI

0O061eM B gacax

O6nem 00pazoBaTeIbHOI MPOrpaMMBbl TUCHHILIAHBI 58
B T.4.

OcHoBHOE coaepkanne 50
BT. 4.

TeopeTH4IecKoe 0OyUIeHue 44
IPAaKTHYECKHE 3aHATHI 2
1abopaTopHbIe 3aHATHS 4
IIpodecconaIbHO-0PDHEHTHPOBAHHOE  colepkaHue  (COEpKaHHe 6
NPHKJIAJHOT0 MOIYJIH)

BT. 4..

MPaKTHYECKUE 3aHIATHS 4
IIpomexyrounas arrecTamus (Anddepenuuposannpiii 3a4ger) 2
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3. YCJIOBUS PEAJIM3AIIAH IIPOTPAMMABI OBIIEOBPA3OBATEJILHOIM
JTACITUILINHBI «XUMUST»

3.1. TpeGoBanus kK MEHHMAJILHOMY MATEPHAILHO-TEXHAYECKOMY 0GeCIIeIeHMIO

Jns peanusanuy mporpaMMbl JMCIMIUIAHEL B COOTBETCTBHH C TpeGoBammsamu CaHHTapHO-
SIH/IEMUOJIOTHYECKUX TpaBun ¥ HOpMmaTuBoB (CanlluH 2.4.2 Nel78-02) mpemycMoTpeH KabGHHET
«Xumuuy, OCHAUICHHEIH

00OpyROBaHMEM: JIOCKOK y4eGHOH, pabouMM MeCTOM MpPEmOAaBaTeNs, CTONAMH, CTY/IBSMH,
mka)amu JUIst XpaHEHHS pa3laTOYHOr0 THAAKTHYECKOTO MaTEPHANA | . ;

TEXHHYCCKHMH CPE/ICTBAMH OOY4YCHHA: UIPHHTEPOM, KOMIBIOTEPOM, MYJIBTHMETHIHEIM
IIPOEKTOPOM.

B coctaB yueOHO-METOAMUECKOrO M MAaTEPHAIBHO-TEXHHYECKOTO OBECTIEUeHHs IIPOrpaMMbl
y4eOHOH NUCIUIUIMHEBI « XHMHS» BXOJIAT:

- MHOTO(QYHKIIHOHAIBHEL KOMIUIEKC HPEno iaBaTess;

- HarmaHele mocoOus (KOMIUIEKTH y4eOHbBIX TalJML, IUIAKATOB, IIOPTPETOB BEIIAIOIIHXCH
yuensx, Tabmuua J[W. MengeneeBa, HabOpHI IIapOCTEPXKHEBLIX MofeNed MOJNEKYI, MOKENIH
KPHCTALTHYECKHUX PEIIETOK);

- HHQOPMAIMOHHO-KOMMYHHKATHBHEIE CPE/ICTBA;

- 6bubsmoTeunsIi o,

OGopynosanne 1a60paTopiH K paboUMX MECT TabopaTOpHH:

—  BBITSDKHOHM IIKag IEMOHCTPAllMOHHELIA;

— mKadsel 4715 XpaHEHH PEaKTHBOB H XMMHUYECKOH HOCY/IBI;

— JEMOHCTPallMOHHBIN CTOJI,

— obopyzaoBaHHeE JUIS AEMOHCTPALIHOHHEIX OIBITOB;

— HabOphl XMMHYECKHX peakTHBOB «Opranuka» u «Heopranukay,

— XHUMHYecKas IIoCyZa u JApyroe 000pynoBaHHE JUIsd IPOBEICHHUS OIBITOB.

3.2. Uudopmannonnoe obecneyeHHe peatn3aldi IPOrPaMMbI

s peanmsannu nporpaMMbl GHOMMOTEdHBI (GOHA HpodeccHOHATBHOM 06pa30BaTEeIBHON
OpraHH3alMH paclojiaraeT NEeYaTHBIMH M JJIEKTPOHHBIE 00pa3oBaTeNbHBIME H MH(POPMAIMOHHBIMH
pecypcamu, pekoMeHaoBadHbIME @YMO mo VITIC 11.00.00 u YITIC 09.00.00 1is HCHOTB30BaHHS B
00pa3oBaTenbHOM TIpoLiecce IO YYEOHON AMCUMILTHHE «XHMHA», He CTApIIE IISATH JIET ¢ MOMEHTA
H3/1aHUA (B OTHOIIEHUH OCHOBHBIX HCTOYHHUKOB).

3.2.1. OcHoBHBIE IEYATHBIC H3TAHHSA

1. Pymswruc I'E., ®enbaman @.I'. Xumust. 10 xnace [Teker): yae6uuk amst 06meo6p. opranmsa-
nuid. — M.: IIpoceemenne, 2022. — 224 ¢

2. Pymwruc I'.E., ®empaman O.I'. Xumus. 11 kmace [Teker]: yaeGHuK s 06meo6p. opraHusa-
nuii. — M.: [Ipocsemenwne, 2021. — 224 c.
JlonoHuTeNbHbIE HCTOYHHKH:

1. Tabpuenan O.C., OcrpoymoBa U.I'., Xumus 11 npodeccHii B creluansHOCTeH TEXHHYECKOTo
npoduns, yueOHuK - M:, 2021.

2. T'abpumenst O.C. Xumus. 10 knace. Ba3oBslif ypoBeHb: yueb. 1 06e06pa3oBaT. yuper/IeHHH.
—M.:lpoa, 2021.
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3. I'abpuenan O. C., Octpoymos U. T'., Criankos C. A., lopodeena H.M. ITpaxTuiym: yaeb.
ITocobue s ctyn. yapexmennii cpexn. npog. obpazosanms. — M., 2020,

4. I'abprensn O. C., Ocrpoymos U. I., Crankos C. A. Xumust: mocobue I MOATOTOBKH K
EI'S: yue6. nocobue mns cryx. yapexnenui cpex. mpod. o6pazosanms. — M., 2021.

5. I'aGpuenan O. C., JIsicora I'. I'. Xumus. Tectel, 3amaun u ynpaxaeHns: y4eb. mocobue
AT CTY N1 yIpExXnenuit cpea. mpod. obpasopanus. — M., 2021.

6. Epoxun 0. M., KoBanera U. B. Xumus AN OpodeccHii U ClenuaTbHOCTEH TeXHmue-
CKOTO H €CTECTBEHHO-HAYYHOTO IPOQHIICH: Y9eOHIK It CTY L. YIPEXKACHUH cpefl. ipod. 06paszoBaHms.
—M., 2020.

7. Epoxun 0. M. Xumns: 3agaan u YOPaXHEHUS: yueD. 0cobue s CTy. yupexneHuil
cpen. mpod. obpazosanms. — M., 2021.

8. Epoxun F0.M. C6opauk TecToBBIX 3amanuil M0 XuMEH: y4e6. nocobue aus cryn. Yuape-
KIenuii cpen. npod. o6pazopanmns. — M., 2021.

9. Epoxun 10. M., Koanesa U. B. Xumus AT NpodeccHit U CHEeNMANBHOCTEH TeXHMUe-
CKOTO Npoduiis. IMEKTPOHHBIN YIeOHO-METONHICCKHMIL KoMiuieke. — M., 2021.

10. Cnanxos C. A., Octpoymos U. T, T abpuemsn O. C., Jlykpsanora H. H. Xumus JUIA TIpO-
eccuit u cnenmatEHOCTEH TEXHHYECKOTO NpodIA. DNEeKTPOHHOE TPHIOKEHHE (onekTpoHHOE yueh-
HOC H311aHNe) UL CTY /. YUPEeXIEHHH cpes. npo¢. obpazosanmsa. — M., 2021.

UnTtepreT-pecypest:

http://www.hemi.nsu.ru/ - UnrepreT-yue6unk OCHOBEI XHMUH.
http://ru.wikipedia.org/wiki/ Hopram: Xumust — cBo60HAs SHIMKTOE TS
www. hemi. wallst. ru (O6pazosaTenpHbI caiiT AJIA INKOJIBHUKOB « XUMHS»).
www. chem. msu. su (QnekTpornas 6u6aHOTEKA IO XMMUH).

www. hij. ru (kypran «Xumus u HKH3HBY).

M e
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS OBLIIEOBPA30OBATEJIHHOI
AUCOUIIIMHBI «XUMUS»

KoHTpo.ik 1 omenka pesyistartos ocBoenus 0011e06pa30BaTENBHOMN AUCHAILTHHE! « XUMIUS) pacKpsi-
BAIOTCA 9€PE3 MCUUILITMHAPHBIE PE3YIbTATHI, HAIIPABJICHHBIE Ha hopmupoBanme o6mmx u npodeccuo-
HAJIBHBIX KOMIICTCHIH 110 pasjeNaM | TeMaM COAEPIKaHHS YIeBHOro MaTepHaa.

O0masn/npodeccuonannuas Paznes/Tema Tun oneno4HBIX MeponpusTHii
KOMIeTeHIHs
OK O1. Pazgen 1. TecTrl,

IlonaMath cymmoCTs W comu- | TeMbr 1.1.,1.2., 1.3, 1.4, IIpaxkTHKO-OpHEHTHPOBAHHEIE TeO-
AIBHYIO 3HaUMMOCTB Oynyme#t | 1.5, 1.6., 1.7., 1.8.,1.9. PETHYECKHE 3a0aHus,

npodeccHy, MposBILTH K Heif Jla6opatopubie paGorTsl,
YCTOWYHBEIH MHTEpEC. IMpesenTanyn
OK! 01.

Bribupars crmoco6er permenus
3afa4 npodeCcCHOHANIBHOMN Hes-
TEIBHOCTH, NPUMEHUTELHO K
Pa3IMYHBIM KOHTEKCTAM

OK 04,

OcymectBare nmowuck mupop-
Mauuy, HeoOxomumMol mis 3¢-
(EeKTHBHOrO BBIIOIHEHHS IPO-
$eccroHanbHEIX 33134,

OK 02

OcymecTBiaTs nmouck, amanus
H HHTEpHOpeTanuo HH(popMa-
MM, HEOOXOJUMOM IJIs BEITIOJI-
HEHUs 3a/1a4 NpoQeCcCHOHATE-
HOH JesTETbHOCTH

OK 06.

Paborare B xomange, sddex-
THBHO OOIIAThCs ¢ KOJIIEramy,
PYKOBOJICTBOM, KJIIMEHTAMH

OK! 04.

PaGotate B komnexTHBe W KO-
MaHze, 3G(deKTHBHO B3amMO-
ACHCTBOBATh C KOJUIEraMH, py-
KOBOJICTBOM, KJIMEHTAMM.
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OK 07.

CopelictroBath  coxpareHwIO
OKpYXKaroIeH CpeJIbl, pecypco-
chepexeHurIo, a¢pdexTuBHO
ACHCTBOBATh B 4pe3BBIYANHBIX
CHTYaLHsIX

IIK 2.3

BBIIONRATE  MexaHWdecKyio
00paboTKy (ToueHme, dbpesepo-
BaHMe, HUMM(OBaHKE, CBEpie-
HHUE) NeTalell paano3NieKTPOH-
HOH anmapatypsl.

IIK 1.1

OcymectBnate c60pky, MoH-
T&X ¥ AEMOHTAX HJICKTPOHHBIX
IpHOOPOB M YCTPOHUCTE B COOT-
BETCTBHH C TPEOOBAHUSAMH TeX-
HUYECKOH TOKYMEHTAINH

OK Ol.

ITormMats cymmocTs # conu-
AITbHYIO 3HAYHMOCTH Oyaymmeit
npodeccHn, NPoABIATE K Heit
YCTONYHMBEIHA HHTEpEC.

OK' 01.

Buibupars crmoco6s1 pemrenus
3a7a4 MPoPeCCHOHAILHOH Hes-
TE€NBHOCTH, NPUMEHHTENHHO K
Pa3InYHBIM KOHTEKCTaM

OK 04.

Ocymectsnats mowck unbop-
MaluH, HEOOXOMUMOM IyIst a-
(heXTMBHOTO BHINOIHEHHS TIPO-
¢eccronanbHbIx 33134,

OK 02

OcymecTBiars monck, agamms
U HHTEpIpeTanuo HHDOpMa-
IIHAH, HEOOXOTUMOM 1S BBIIOJ-
HEHUA 3a1a4 IpogecCHOHAb-
HOH J1eATeIRHOCTH

L

Paznen 2
Temr12.1.,,2.2.,2.3.

TecTsl,
IIpakTHKO-0pHEHTHPOBaHHBIE Teo-
PCTHYECKHE 3a1aHus,
Jlabopatopubie paboTsL,
IIpesenTanun
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OK 06.

Pabotate B xomamze, sddex-
THBHO OOIATBECS C KOJUIETAMH,
PYKOBOJCTBOM, KJIHEHTAMU

OK! 04,

PaboTars B KOJJIEKTUBE H KO-
MaHje, 3(0dexTHBHO B3amMo-
AEACTBOBATE C KOJUIETaMH, pY-
KOBOZCTBOM, KIIHEHTaMH.

OK 07.

ConelicTBOBaTE  CoxpaHEeHMIO
OKPYXKaloWER Cpessl, pecypco-
cOepexeHuro, 3¢ dekTHBHO
JEHCTBOBATh B UpPE3BBIYANHBIX
CHTYyaIUsIX

IIK 2.3

Bemonnate  MexaHH9ecKyro
obpabotky (ToueHue, ppesepo-
BaHHE, NUH(pOBAaHUE, CBEpIIE-
HUE) NeTanell paamodIeKTpoH-
HOM alnmaparypel.

MK 1.1

OcymecTBiate cOopKy, MOH-
TaX U IEMOHTAX JICKTPOHHBIX
IpHOOPOB B YCTPOHCTB B COOT-
BETCTBHH C TPeOOBAHUIMU TEX-
HHYCCKOHN JOKYMEHTALH

OK 04,

OcymecTBiaTe mouck uHbOp-
Mall|y, HeoOXoAuMoi s ad-
(exTHBROrO BHIMOMHEHHS TIPO-
(beccHOHATBHEIX 3a1a4.

OK 02

OcymiecTBasTh MOKCK, aHAIH3
H HHTEPNpETAUHIO HHGOPMa-
ITHH, HEOOXOIMMOM JUIS BEIIOJ-
HEHHUA 3a1a4 NpPodeCcCHOHATR-
HOH JeATEeILHOCTH

| OK 07.

IIpuknagHoi Moxyan

Ipencrasnenue peé,ynLTaTOB pele-
HHA KeHcoB B popMe MHHH- JOKJIa-
JIOB C Ipe3eHTaIuEH.

3ammuTa CO3MaHHBIX 3IEKTPOHHBIX
TPEHAXKEPOB 10 KIaCCH(HKAIUHN He-
OpPTaHMYEeCKHUX COCOMHEHWI, Opra-
HHUYECCKUX COCIMHEHHM, M0 THIAM
XMMHUYCCKHX PEAKIUi B OpraHude-
CKOH HJIH HEOPraHWYEeCKOH XAMMUM.
3aluTa CO3MaHHOTO 3IEKTPOHHOTO
TECTa M0 OPTaHHYECKUM KIIACCaM.
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| ConeiicrBoBath COXpaHCHUIO
OKpY3KalOIleH CpeNEI, pecypco-
cOepexenuro, s dexTusnO
JICHCTBOBATH B YPE3BBIYANHBIX
CHTyAaIHsIX

IIK 2.3

BemonHats  MexamHueckyo
06paboTky (TogeHue, Gppesepo-
BaHpe, IUmMQoBaHHe, CBepie-
HHE) JeTanedl paano3IeKTpoH-
HOH anmapatypsl.

IIK 1.1

OcymecTBisaTe ¢60pKy, MOH-
TaX M AEMOHTAX DIIEKTPOHHBIX
IPUOOPOB H YCTPOKCTB B COOT-
BETCTBHH C TpeOOBaHUAMH TeX-~
HUYECKOH TOKYMEHTALIHH

IIK 1.1

OcyecTBiaTe c60OpKy, MOH-
TaX ¥ AEMOHTAX HIIEKTPOHHBIX
IpUOOPOB H YCTPOKCTB B COOT-
BETCTBHH C TPeOOBAHUIMH TeX-
| HHYECKOH JOKyMEHTAUM

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO

CAHKT-NMETEPBYPICKOE rOCYAAPCTBEHHOE BHOAYXETHOE
NMPO®ECCUOHAJIbHOE OBPA30OBATEJIbHOE YYPEXXAEHUE
"PAANOTEXHUYECKNIA KONEDK", [lo6psikoBa MapuHa MeHHaabeBHa
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