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PABOYAS [IPOIPAMMA YUEBHOM JUCLIMIUIMHBI

XUMMZ
0 CIIEHHATBHOCTH

25.02.01 TexsmuecKas SKCITyaTals JETaTEMLHEIX aNTapaToB W IBHTaTeleH
25.02.02 O6ciyxuBanie NeTaTEILHEIX AlIAPATOR TOPIOYe-CMA3CUHBIMK MaTepHaTaMHy

25.02.03 Texaugeckast 3KCILTyaTasl MEKTPHYUIUPOBAHHEIX U [THIOTANKHO-HABHTALIHOHHBIX
KOMIUIEKCOB

Eropserck 2021
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1.ITACTIOPT PABOYEN IIPOT'PAMMBI YUEBHOM AUCITATIIHHBI
XHUMWHA

1.1. Obnacre npaMeHeHus HPOTrPAMMbI

Pabouas nporpamma o00pazoBaTenbHOl yueOHOM  AMCUMIUTMHBL  «XUMUI»
npefHa3zHadeHa Ui M3y4YeHHss XWMHM B oOpa3oBarelbHOM OpraHusalMy,
peanusylolieil o0pazoBaTeNbHYI0 IPOrpaMMy CPeAHEero odiiero obpasoBaHus B
npejenax OCBOEHMUsI OCHOBHOH IpodeccuonanbHOoH 00pa3oBaTeIbHON NPOrpaMMbl
cpeaHero mpodeCcCHOHANBHOTO 00pa3oBaHus Ha 6Oase OCHOBHOTO ofimero
o0pa3oBaHWs  IpU  TIOATOTOBKE  CIIEIHANHCTOB  CPEeJHEro  3BEHa IO
CIIeLHaIBHOCTIM:

25.02.01 — Texumueckass SKCIUIyaTalMsd JIETATENbHBIX AlIAPATOB U
JIBHTATEIIeH;
25.02.03 ~ Texumdeckasd OKCIUIyaTalldsd cNeKTpU(HLMPOBAHHBIX X

TTAOTaXHO—HAaBUIALHOHHBIX KOMIIIEKCOB;
25.02.02 - ObcnyKuBaHWe JICTATENBHBIX allllapaToB TOPHOYe—~CMa30uBbIMU

MaTepualaMu,

PaGouas mporpamMma Io JUCHMIUIHHE «XHUMHS» UK e 9acTh MOKET GbITh
peanM30BaHa B paMKax cMemaHHore o0ydeHMA B LeNsiX HHTerpalyu
TPAAMIAOHHBIX U HJIEKTPOHHO-TUCTAHIMOHHEIX (opM 00yYeHHs B COOTBETCTBUM C
JeHcTBylolMM B Komnemke «llomoxenweM O TIPUMEGHEHHH DIIEKTPOHHOIO
obyueHus ¥ NMCTAHIMOHHBIX 0OpasoBaTeNBHBIX rexEojgorui» or 21.04.2021r.,
nprkazoM MuHo6puayky PO or 23.08.2017 Ne 816 "O6 yTBepiAcHUH ITopanxa
IPUMEHEHHS opraHM3alyAMHU OCYLIECTBISIOIIHMHE 0bpazoBaTenbHyIo
IEATELHOCTS, SNeKTPOHHOr0 OOYYeHHs, AHCTAHIMOHHBIX 0OpasoBaTe/lbHbIX
TEXHONOTHI NpH peaTn3aluy 06pa3oBaTenbHBIX IPOrPaMM”

1.2. MecTo JHCUMIUIAHGLI B CIPYKTYpe OCHOBHOM IpOdeccHOHANLHOH

06pa30oBaTeILHONH NPOrPaMMbI:
Yyuebuas TACHUIITHHA CXUMHESD IBISIETCH  YacThIO o0s3aTenbpHOM

obpazoparenbHOd  06nacTd  «ECTeCTBEHHBLIS HAYKH» 0611e00pa30RaATENRHOIO

LIHKJIA.
1.3. Heau n 3aga4d JUCHHIVIHHEBI — TpeGOBAHUA K pPe3ybTaTaM OCBOGHHS

AHCHHDBJMADLIL
CO,ILSP}K&HKB nporpaMMbl «XAMHS HalpaplIeHO Ha JOCTHIKEHHE CIEIYIOUIHX

eJIen:
» (hopMHUPOBAHKE Y ofyyaromuxcs yMEeHUs OLCHUBATH 3HAYMMOCTE XUMHYECKOIO

3HAHHS AJIS KaXKIOI0 YETOBEKa,
o (opmupoBanie y O0YUarOUMKCS UENOCTHOTO NPENCTABICHIA O MHpE M POIH

XHMHH
B CO303HHH COBpeMEHHOIYI GCTGCTBGHHOHay‘-IHOﬁ KapTHUHBI MHPa, YMEHUA

OOBACHATH



00BEeKTHL ¥ MPOLECCH OKPY:Karoiel AeHCTBUTENLHOCTH: IPUPOIHOH, COLIHANBHO,
KYJIBTYPHOM, TEXHUYECKON CPeRbl, — HCIIONB3YS IS 370I0 XUMWUECKHE 3HAHMKS,

* pasBHTHE y 0OYYalOILMXCS YMEHMH pa3nuyaTh (aKThl ¥ OHEHKH, CPAaBHUBATEH
OLIEHOYHAIC BBIBOJEI, BUAETE UX CBS3b C KPUTEPUAMHM OILIEHOK U CBSI3b KPUTEPHER C
ONpele/IEHHOH CHCTeMOH ILeHHOcTel, (opMyaupoBaTh #  OOOCHOBHIBATEH
cOBCTBEHHYEO TIO3ULIMIO;

* iprobpereHye 00YUAIOMIMMHCS OTBITA PA3HOOOPA3HOA NEATENEHOCTH, TO3HAHNSA
¥ CaMOIIO3HaHU, KIIOYEBBIX HABBIKOB, MMEIONIHX YHHBEPCATLHOS 3HAYSHHE TS
Pa3IUYHBIX BHIOB JeATEJBHOCTH (HABBIKOB peIIeHMS NpobleM, IIPHHITUSI
pelieHuid, Iroucka, aHanuza W o0paCoTku HHGOPMANHM, KOMMYHUKATHBHBIX
HaBBIKOB,

HABBIKOB H3MEPEHHH, COTPYIHIYecTBa, 0e30MacHOT0 00pallleH s ¢ BellleCTBAMHU B
TIOBCETHEBHOU JKH3HH).

Ocpoenre cofep:xanyss yueOHOW IHCIMIUIAHBL «XHMHs», obecredupaer
IOCTH KEHHE CTYIeHTaMH CIeJYIOIHX pe3yibTaToB:

JHYHOCTHDBIX:

~ YYBCTBO TOPHOCTH ¥ YBaXKEHHS K HCTOPHHM M JOCTIKEHMAM OTEYECTBEHHOH
KUMAYECKON HayKd, XMMHYECKH TPaMOTHOE IOBEAEHHE B ITPO(QEeCCHOHANBHOM
JEeSTENhHOCTH W B OHITY IHpH O0palleHHH ¢ XHMHYECKMMM BelleCTBaMHy,
MaTepUaliaMy U NPOLEeCCaMu,

— FOTOBHOCTH K TIPONOJDKEHHIO 0Opa3oBaHUS M IOBBIIEHMS KBATHOHKALUHA B
136panHol TpodeCCHOHANBHOM AeATeTPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
XUMHYECKUX KOMIIETEHIHH B 9TOM,;

— yMeHME WKCIOAB30BaTh [JOCTHKEHHS COBPEMEHHOMW XHMHUYECKOH HAyKd H
KUMHYECKHX TEXHONIOMMH Ui IOBHBIIIEHHS COOCTBEHHOIO HHTENNEKTYalIbHOIO
pasBUTHA B BRIOpaHHOH IIpo(eCcCHOHallbHON NeATeNBHOCTH,

MeTanpeAMeTHDbIX !
— WCITIONB30BAHHEC PA3IUYHBIX BHIOB TIO3HABATEBLHON NeATEIBHOCTH B OCHOBHBIX

WHTEIEKTYATBHBIX Onepanyil (OCTAHOBKH 3afiavy, (GOpMyIHpPOBAHHS THIIOTES,
aHANTH3a M CHHTE3a, CpaBHEHHS, OCOOIIEHHH, CHCTeMaTH3alliM, BBLIABIICHMS
TIPHYHHHO-CISICTBEHHBIX CBSI3eH, [IOMCKa aHANOTOB, GOPMYITHPOBAHL BLIBOJIOB)

IUISE peleHus IOCTaBIeHHOM 3a/1auH, TPHMEHEHHE OCHOBHBIX METO/I0B IO3HAHUS

(HabGMIONCHHs, HAy4HOTO SKCTEPMMEHTa) UL HB3YYCHHA pPasiidHEIX CTOPOH
XUMUYECKUX OOBEKTOB H IPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOAUMOCTE
CTAJNKMBATBCS B MpodecCHOHANBHOM ciepe;

—  HCTONB30BaHHE pAa3JMUHBIX MCTOYHUKOB ANIA  [ONy4YeHBHA XAMHIECKOH
HE(GOPMATIHH, YMEHHE OLEHHTh €€ AOCTOBEPHOCTE UL JOCTHIKSHHMSE XOPOLIMX

pe3yIETATOR B Ipo(ecCHOHANBHOH cdepe;

npesMeTHBIX:
— c(OPMHPOBAHHOCTH IPEACTABIEHHI O MECTE XMMHH B COBPEMEHEON Hay4HOH

KapTuHe MHpPa, NoOHUMaHHAe pPOJH XHMHH B C])OpMHpOBaHHH Kpyrosopa H
@YHKHHOHH,HBHOI\:{ rpaMOTHOCTH yeJIoBeKa aad pelicHHA NPaKTHYEeCKHX 3agaqg,



— BIAJeHHEe OCHOROITONATAIOUMMU XUMUYECKUME IIOHATHAMMN, TEOPUAMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSAMHE;, YBEpPEHHOE I[IONb30BAHHE XHMHYECKOH
TEPMHUHONIOTHER B CHMBOIHKOM;

— BIAQJIEHHE OCHOBHBIMM METOXAMH HAYYHOTO IIO3HAHWS, HCIIONB3YeMBIMH B
XUMHM: HAONIOJEHWeM, OIUCaHUCM, MW3MEPEHHMEM, OKCHEPHMEHTOM; YMEHHE
obpabarsiBaTh, OOBICHATE Pe3yNbTaThl IPOBEACHHBIX ONLITOB M AENATh BBIBOJBI;
TOTOBHOCTh M CNOCOOHOCTh NpPHMEHSTH MeTOHbl IIO3HAHMA NpHM PELIEHHM
IPaKTHIECKUX 3a1a4;

— chOpMHPOBAHHOCTH YMEHHS [aBaTh KOJNHYECTBEHHEIE OLCHKH ¥ IPOU3BOIHUTE
pacyeThl N0 XUMHYecKUM GopMyliaM U ypaBHEHUAM;

~ BafeHKE MPaBUIaMU TEXHUKH 0e30MACHOCTH IIPH HUCMONB30BAHUH XUMHIECKHX
BEIIIECTR;

— c()OpPMHMPOBAHHOCT COGCTBEHHOM MO3MIMHM IO OTHOLIEHHIO K XHMHYECKOH
HHGOPMAaLUH, TTIONYYaeMOHA U3 PasHbIX HCTOYHHUKOB.

B pesyabTaTe QCBOSHHMS NUCIAIINHLL 0O YYAIOUIMACS AOJUKEH YMETD!
®  HA3BIBATHL: M3yUEHHBIE BEINECTBA [0 TPUBHANBHOM M MEKIAYHapOIHOH

HOMEHKIIaType;

onpejeNsiTh: BaIEHTHOCTL M CTENEHb OKMCIGHHA  XHMHYECKHX
3]€MEHTOB, THI XAMUUECKO! CBSI3HM B COSTMHEHHIX, 3apafl HoHa. XapaxTep

Ccpefibl B BOJHBIX PaCTBOPAX OPTaHHIECKUX U HEOPTaHWYECKUKX COeNMHEHUH,

OKHCIHUTENh M BOCCTAHOBHTENb, NPHHAMISKHOCTH BEIECTB K Pa3HbIM

KJaccaM HEOPraHUYeCKUX ¥ OPTaHWIECKHX COeHHEHUH;

©  XapaKTepu3oBaTh: O5JIEMEHThl ManblX W OONBIINX INEPHONOB [0 HX
fonokeHHio B nepuommueckoi cucreme .M. MeHpeneesa; OOIIHE
XHUMHYECKHe CBOMCTBA METAJIOB, OCHOBHAHIX KIACCOB HEOPTaHHHECKHX H
OpraHHYecKHX COeNMHEHHH; CTPOCH e U XMMHYESCKHEe CBOHCTBA U3YUCHHBIX
HEOPTAHWYECKIX 1 OPraHWyeCKUX COCAHHEHMH;

e O0LSCHATHL: 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHHA,
IPUPOIY XUMHYCCKOH CBA3M (MOHHOH, KOBAICHTHOM, MeTaJUIMYECKOM H
BOJIOPOIHOH), 3aBHCHMOCTh CKOPOCTH XAMWYECKOH DeaKiuy M CMeIeHH:
XMMIHYECKOH peakiuy OT Pas3IMUHEIX (PaKTOPOB;

® BBINOJHMTL XUMHUYeCKHil  DKCIEPHMEHT: [0  Pacrio3HaBaHMIo
BaKHEAIINX OPraHuYeCKUX U HeOPTaHMIECKUX COeMHEHHH;

e  [pOBOAMTH: CaMOCTOATENBHBIM ITOMCK XIMHYECKOH HHPOPMALKH C
ICIIONMB30BAHHEM Pa3ANYHbIX HCTOYHHKOB (Hay4HO — NOMYJIAPHBIX W3JIaHWH,
KOMIILIOTEPHBIX 6a3 HaHHBIX, PECYpCOB HurepHeTa); HCIONB30BAThH
KOMIIBIOTEPHBIE TEXHOJNOTHH I oBpaboTkd M Ieperadd XAMHIECKOH
UH(pOPMALIUHY U ee TIPENCTAB/ICHHA B Pa3nUIHEIX dopmax;

o  CBSI3LIBATL: W3YUeHHBIH Marepual cO CBOeH npodeccHoHaNbHOH

IeATEeNBHOCTRIO;
e  pemaThb: PaCUETHBIE 3a[1a9H 10 XKUMHICCKAM dopMyraM U yPABHCHHAM.

@

B pe3yibrare OCBOSHMS HUCIATIIMHE oOVYaOUIHHACA A0JDKEH 3HATh.
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1.4.

pasKHeliHe XHMHYECKHe NOHATHA: BELIECTBO, XUMHYECKUA SJIEMEHT,
MOJEKyla, OTHOCHTEIbHBIE aTOMHas M MOJEKYJIApHAasg MacChi, HOH,
aIUIOTPOIMS, W30TONEl, XMMUYECKas CBA3b, SIIEKTPOOTPULATENLHOCTE,
BAJGHTHOCTh, CTENEHB OKHCIEHHS, MONb, MOISpHas Macca, MOINSPHEIH
000beM  ra3000pa3sHbIX  BEIUECTB,  BEIIECTBA  MOJEKYJIAPHOrO |
HEMOJIEKYSIPHOTO CTPOSHMs, PAacTBOPBL, ANIEKTPONHT W  HEMJIEKTPOIUT,
IMEKTPONUTHUCCKAN  IACCONMALMS, OKHCIHTENh MW BOCCTAHOBHTEND,
OKHCIIEHHE W BOCCTZHOBJIEHHE, TeIUTOBOH o(eKkT peakmuu, CKOpPOCTh
XMMHYECKOH peakiuy, KaTaliu3, XHMHUUECKOe paBHOBecHe. YTIEepOIHEBIH
ckeneT, QYHKUHOHANBHAS IPYIIHA, H30MEpHs, TOMOJIOTHS;

OCHOBHbIE 3aKOHBI XHMHH: COXPaHEHHSI MacChl BEUIECTB, ITOCTOSHCTBA
cocTaBa, [lepuoguyeckuii 3akon .. Menneneena,;

OCHOBHBIC TEOPHHM XHMHM: XUMHYECKOH CBA3H, 3JEKTPOJIHTHYECKOH
OUCCOLIMALAM, CTPOSHUS OPTaHNUECKHX i HEOPTaHMYECKUX COeTHHEHHH,

BAKHeH IIMe BellecTBa H MaTepHaibl: BOKHeliie MeTalbl U CIUIABL;
cepHas, CONAHAS, A30THAS M YKCYCHAas KMCJOTBL, OIaropopsble a3kl
BOJOPO, KHCIIOPO, TAIOrSHE!, IeJIOYHBIe MeTaLAb]; OCHOBHBIE, KUCITOTHEIE
1 aMmpOTepHbIe OKCHIBI M THAPOKCHJBL, IIEI0YH, YIVIEKHCIbIH U yrapHbId
ra3bl, CEPHHUCTHIM ra3, aMMHaK, BOLA, IPHPOAHEIR ras, METaH, 3TaH, YTHUIIEH,
alleTHNeH, XIOPH HATpHs, KapGoHaT W THApoKapboHaT HaTpHs, KapboHaT 1
dochar xanpmys, OeH30), METAHON H 3TAHON, CIOXHBIE 3UIB], JKUPBL,
MBbIJIa, aHHIKMH, AMWHOKHUCIIOTEI, OENKH, MCKYCCTBEHHBIE W CHHTCTUYECKHE
BOJIOKHA, KAyUyKH, IIACTMACCHL.

Pelcome}myemoe KOJIMYECTBE0 YACOB HA OCBOeHMe NporpamMMbl

AMCHHTAHHEDL:
MaKCHMAaITEHOH yaeOHON Harpy3ku obydaromerocs 113 4acoB, B TOM YHCIE:

o6a3aTelbHON ayIUTOpHOM yuebroil Harpysku ofyyatonierocs 78 4acos;
caMOCTOATeTbHOM paboThl 00yuarorerocs 35 4acos.



2. CTPYKTYPA B COAEPKAHUE YUYEBHOM T CIUNJIMHDI

2.1. O6bem yueGHON THCHHILVIMHEB! B BHAB! y4eOHOH padoTsl

Bug y4e6noi padoTnl

Oovem uacos

Maxcumanbnag yueOnan Harpyska (Bcero) 113
O693aTeabHasg ayIuTopHasn yyebuas narpyska (Bcero) 78
B TOM 4HCIIE:

nadopaTOpHbBIe 3aHATUS 16
CamocTosiTe/ibHas paboTa oGyualonierocs (Bcero) 35

Hroropas atrecTanud B popme 3a4€era
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3. YCIHOBUS PEAJIM3ALINNA HPOT'PAMMBI JUCHUTIIIHBI
3.1. TpeGopaHust K  MHHHMAJLHOMY  MAaTePHAIbLHO-TEXHHYECKOMY
obecnedeHHIo
Peanuzanvs mporpaMMbl JHCLHHIUIAHEL TpeOyeT Hanuuusa ydebHoro kabGupera
xuMuH ¢ Jabopatopuei U nabopaHTCKON KOMHATEL
Obopyioparue yueOHOTO KabWHETA XHMHUH:
e [I0CaZOYHBIE MECTA 10 KOJIMYECTBY 00yYaIOIHX S,
paboyee MeCTO MpenofaBaTels;
KOMITJIEKT yueOHO-HArIAOHEIX TOCOOHIE 110 XHMHH;
UHCTPYKLUH IO TeXHUKe 0e30MacHOCTH;
saboparopHas Mocyna;
HabOPH XAMUUECKUX PEaKTHUBOB.

® @ @ @

Texunuyeckne cpeacTrsa Oﬁy‘IEHHﬁ: KOMIBIOTED C NHHEH3IHOHHEIM NPorPaMMHEIM
obecneyeHneM U MOCTOSHHBIM BBIXOJ0M B HHTepHeT, H MYJIBTHMEAHA [TIPOCKTOD.

3.2. Unpopmanuonnoe obecrneyenue 06yueHHs

OcHOBHEBIE HCTOYHIKH:

1. Tabpuensu O.C.,, Ocrpoymo W.I. Xwmvus g1 npodeccuit
CHEIHANLHOCTEN TEeXHHYECKOro mpobmis: yyeOHEK Ui CTYL. [pod.
obpazopanus. — M., 2018

2. Tabpuensn O. C., JIsicoBa I'. I'. Xumus. TecTrl, 3a0aun B yIpaKHEeHUS:
yue6. mocobme I CTY. YUpeXxAeHHH cpell. mpod. obpasosanus. — M.,
2018.

JononHUTeNnbHBIE UCTOUHIKH:
1. Tnuuxa H.JL O6was xumus. M. MzparenscrBo «KuoPyc», 2017r. 752¢.

2. Xomuerxo ["II. C6opHuK 3a/a4 ¥ yUpaKHEHHH 10 XUMUK IJI1 CpeHeH
IIKONBI 2-€ U3A., Hemp. u mor. M. Hopas Bonga, 2018r. —430c.

3. Tabpuensn O.C. Xumus. 10 xnacc. Basossiif yposess. Jpoga, 2018 1

4. Tabpuensa O.C. Xumus. 11 xnace. basossrii yposens. [poda, 2018 r

5. Xomuenko W.I. O6mas xwmugllocobrue nna cpelHeCHeHHANIBHOTO

obpasosanus. Hopas Bonsa, 2016.

MHTEPHET-PECYPChHI:
www.hemi.walls.ru (O6pazoBaTelbHbIH CAUT U1 [TKOIBHUKOR «XUMHAA»)

www.alhimikov.net ( O6pa30BaTeTBHbIA CA)T I NIKONBHAKOB)
www.chem.msu.su (OnekTpoHHas GHOIHOTEKA II0 XMMHH)




4. KOHTPOJIb 1 OIIEHKA PE3VJILTATOB OCBOEHUY
JAUCHAIJIMHBI

KoHTpOAb M OLEHKa pPe3yNbTaTOB OCBOGHMA IUCIMILIMHLL OCYLIECTBISETCS
npernojasarTeneM B [POHECCe MNPOBEINCHHS NPaKTHYECKMX  3aHATHH o
nabopaTopHeIX paboT, TECTHPOBaHWS, & TAKKe BBINONHEHHS O6yJaroAMHIcs

MHIMBUIYaIbHBIX 3a[aHuil, caMOCTOATeBHOM paboTsl

PesynpTaTst odydenns
(ocBOCHHDIC YMEHHS, YCROCHHbIe 3HAHNA)

‘I)OIJMBI H METOALI KOHTDOASE 1
OIEHKH DNEIVILTATOB Oﬁy‘leﬂﬂﬂ

QCBOCHHEIC VMEHHS:

HA3LIBATH! U3YYEHHBIE BEINECTBA 110 TPUBHAIBHON 1
MEXKITYHapOJHOH HOMEHKIATYE;

GIEpEaeIdTh: BAICHTHOCTE H CTEHEHE OKHUCITCHHMA
XHMHYECKHX JIEMEeHTOB, THI XHMHYECKOH CBA3H B
COCAHHEHUAK, 3apia/l HOHA. XapaKTep CPelbl B BOIHBIX
PaCTBOPAaX OPIaHMYECKHX H HEOPTaHHYECKUX
COCAMHEHHH, OKUCTHTENb H BOCCTAHOBHTED,
TIPRHANIEKHOCTE BEIIECTB K PasHEBIM KlIaccaM
HEOPraHMyeckuX U OPraHuyecKux COeMHHEHMIH;
XAPAKTEPUIOBATH: 3JIEMEHTHI MaNBIX 1 OONBIINX
MIEPHOMOB 110 MX MOJNCKEHHIO B IEPHOIHYECKOH cucTeMe
H.H. Menzneneena; obmue XUMHYECKUE CBOMCTRA
METaJLIOB, OCHOBHBIX KilACCOB HEOPraHMYECKHX U
OpPraiuy4yeckKuX COSNHHCHMHA; CTPOCHNE H XUMHIECCKHE
CBOMCTBA H3YUEHHEBIX HEOPTaHHYECKIX U OpTaHNYeCKHX
COCTMHEHWH;

OOBLUCHATL: 3aBUCHMOCTE CBOHCTR BEINECTS OT HX
COCTABA i CTPOCHHUSA, IPHUPOLY XHUMUYECKON CBI3H
(MOHHOM, KOBAICHTHOH, MeTaUIHIeCKoi i
BOZOPOLHOM), 3aBUCHMOCTh CKOPOCTH XUMHYECKOH
PEaKIMH H CMEINEHHS XUMHYECKOH peaknuu OT
pasNHUHbIX QAKTOPOB;

BBIIOJIHATH XHMUHIECKHIT JKCIEPUMEHT: 110
PACITO3HABAHMIO BAXKHEHILNX OPraHHyecKnX |
HEOPTraHHUYSCKHX COSHHEHHH;

fIPOBOAHTD: CAMOCTOATEILHBIH IIOHCK XMMHYCCKOH
HHPOPMAIMHK ¢ HCTIONB30BAHMEM Pa3iIMYHBIX
HCTOTHHKOB {HAYYHO — TIONYAAPHEIX H3JAHMH,
KOMIIBIOTEPHBIX 6a3 DanubIX, pecypcos HHTepHeTa);
HCH0IB30BaTh KOMIIBIOTEPHBIE TEXHONIOTHH I
0OpaboTKy U Tiepefady XuMudeckol HHpOpMALHE 1 ee
OpEICTABNEHHs B PasiyHbIX GopMax;

CBH3LIBAThL: H3YUCHHBII MaTepHall cO CBOCH
npodGeccHoOHaNBHOH AeATENBHOCTEIO,

peliath: pacyeTHEIC 3a1aUN IO XUMHUECKHM (BopMyiaM
B YpaBHEHMAM.

YcBoeHHBIE 3HAHKL:

pasKHeHIIHe XHMBEYECKHe IMOHATHA! BEIIeCTRO,
XUMHUYECKHH 2IIEMEHT, MOJIEKY 12, OTHOCHTCIBHBIC
aToMHas H MOJICKYJISIPHAS MACCE], HOH, aljIoTPONu,
H30TONE!, XHMHYECKas CBI3b, JJIEKTPOOTPHLATEIEHOCTD,

DopMBI KOHTPOJIS 00yYIeHHN:
-IIOMAIIHEE 3a0aHIA PODIEMHOIO
XapaKkTepa;

-IpaKTHHIeCKHe 3a0aHus 0o paboTe ¢
uHpopManneil, TOKYMERTaMH,
JIHUTEPATYPOIL;

@opmbl OLIEHKA PE3YILTATUBHOCTH
odyuenns:

-TPaJuIHOHHAS CHCTEMA OTMETOK B
Basnax 3a KKAYIO BEIIOIHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIAETCSA HTOTOBAT OTMETKA;
MeTonnl KOHTPONS HANPABIEHHBIC
HA IPOBEPKY YMEHHS YYANMUIXCS:
-BBLIITONHATE YCIOBHS 34JIaHMs Ha
TBOPYECKOM YPOBHE C
HpeJICTARNEHHEM COOCTREHEOIT
MO3KRITHH,

-HeNarh OCO3HaHHbH BRIOOP crniocoboB
JIEHCTBHH M3 paHee H3BECTHAIX;
-OCYIIECTBIATE KOPPEKLIUIO
CHOENIAHHLIX OH.IPIGOK Ha HOBOM YDOBHE
IPEUIaracMbIx 3aaHui;

-paboTaTs B IPyNNe U OIPeICTaBIsITh
KaK CBOIO, TaK M MTO3UIHIO TPYIIILL;
MeToapt OUEHKH PE3YJILTATOB
o0yJenma:

~-MOHHTOPHHI POCTa TBOPUECKOH
CaMOCTOSTENLHOCTH ¥ HABBIKOB
HOJIYUIEHHS HOBOTO 3HAHUSI KaXKIBIM
00y4aroIruMes;

-(popMMpOBaHKE pe3ybTaTa HTOrOBOH
ATTECTAlMH 11O JHCIUIITHHE Ha OCHOBE
CYMMBI PE3YJIBTATOB TEKYILErO
KOHTPOJSI M pe3ybTaTd BHHIONHEHIS
3a4€THOM paboTsL.




BANEHTHOCTD, CTEIEHb OKHCICHH, MOJIb, MOJIIPHAL
Macca, MOJIIpHBIH 006beM raz006pasHbIX BEILECTE,
BEILICCTBA MOJNIEKYIIPHOTO H HEMONEKYJIIPHOTO
CTPOCHHS, PACTBOPAIL, SIEKTPOIHT K HEIIEKTPOJIUT,
INEKTPONUTHYECKAS AUCCOLHANMS, OKUCIATENE |
BOCCTAHOBHTEIb, OKHCICHUE H BOCCTANOBICHHE,
TEMIOBOM 3(MpeKT PeaKtiiu, CKOPOCTE XUMHYCCKOH
PEAKIIMH, KaTajlu3, XHMHYECKOe PABHOBECHE,
YriaepoJHplil cKeeT, by HKUMORANLHAS IPYIIIa,
U30MEPHS, TOMONIOTHS;

OCHOBHBIE 3AKOHBI XHMHU: COXPaHEHHS MaCChL
BELIECTB, IIOCTOSHCTBA COCTaRa, IleproaauecKull 3aK0H
I . Menneneena;

OCHOBHBIE TEOPHH XUMHH: XHMUYECKOH CBA3H,
SIEKTPONUTHYECKON AHCCOLAAIIMH, CTPOSHHS
OPraHuYeCKUX ¥ HEOPraHHUECKUX COSTUUEHMH;
BRWHERIME BEMECTRBA H MATEPHAJILY: BOKHEHTIHE
METAJIIBI H CILIABBL, CEPHAS, COMLIHAA, A30THANL U
YKCYCHaT KHCIOTHI;, 61aropoHbIe rassl, BOOOPO,
KHCIOPOT, I'aJI0TeHBl, LEICYHbIEe METAJIIB!; OCHOBHEIS,
KHCNOTHBIE 1 aM{(OTEPHBIE OKCHAEI ¥ THAPOKCHILL,
HIENIOYH, YTUICKHCIIBIH | yrapHblii rassl, CepHUCTHIN ras,
aMMHAK. BOJA, NPHPOAHBLA a3, MCTaH, 3TaH, STHIIEH,
AUCTHIIEH, XJOPHI HATpus, kapbouar u ruapoxkapboHaT
Hatpus, KapboHar H pocdar ks, GeH301, METAHOT
H 3TaHOJI, CIIOMKHBIE 3QUPHI, JKUDEL, MBUIa, AHHTHHH,
aMWHOKHCIOTEL, GENIKH, HCKYCCTBEHHEIE 1
CHMHTETHYECKHE BONOKHA, KaYUYKH, INIACTMACCEL




Hpmioxenue

Copepanue oGydenus

XapaKTepHCTEKA OCHOBHBIX BROOB
NEATENBHOCTH CTYNEHTOB (Ha YpoBHE yIeOHEIX
JeHCTBIIT)

Baxxnefiinme XuMIUecKie NOHATHI

YMenue aBaTh ONpedesicHHe i OTICPHPORATh
CIENYHUHMH XUMHYECKUMH TOHATHAMMU:
BEINECTBO, XUMUTECKHMI JIEMEHT, aToM,
MOJISKYJIa, OTHOCHTEIBHBIC ATOMIas H
MOJIEKYIApHAd MacChl, HOH, alIOTPOIIHS,
H30TOIIBL, XHMHYECKas CBI3E,
MEKTPOOTPULATEIBHOCTD, BANEHTHOCTD,
CTENCHb OKHUCACHHS, MOJIb, MOJISIPHAS MACCa,
MOJISIPHEIH 005eM ra3000pa3HbIX BEMIECTS,
BEUIECTBA MOJEKYILIPHOTO H
HEMOAEKYAPHOTO CTPOSHMUS, PACTBOPDI,
IEKTPONIUT H HEMEKTPOIHT,
SMEKTPONUTHISCKAT TUCCOLHALHA,
OKHC/IHTENE H BOCCTAHOBHTEND, OKHCIISHHE U
BOCCTAaHOBJICHHE, TETUIOROH 3(eKT peakiumu,
CKOPOCTD XMMHYECKOH peaklHH, KaTanus,
XMMHUECKOE PABHOBECHE, YIVIEPOIHBIH CKENET,
(pyHKIOMOHATHHAS TPYIINA, H30MEPHI,
I'OMOJIOFHS

(OCHOBHBIE 3aK0OHEI XUMHH

DOopMyIHPOBAHHE 3aKOHOB COXPAHEHUS MACCHI
BEINECTE H MOCTOAHCTRA COCTABA BEILECTB.
YcTanoBKa DPAYHHHEO-CIEICTBEHHOH CBA3H
MEKIY COACPKAaHHEM THX 3aKOHOB M
HaIHUCAHHEM XUMMIYeCKHX QOpMYT H
YpaBHEHUH. Y CTaHOBKA 3BOIFOLIMOHHOH
CYIMHOCTH MEHIENEeBCKOM i COBPEMEHHOI
GopMyTHPOBOK NEPHOTHIECKOTO 3aK0Ha

J. . Mengneneesa. OOBscHeRNe PU3NUECKOTO
CMBICJIA CHMBOMHKH NMEPHOIMYECKOH TabNH b
xumugeckux snemeHToR .M. Menaeneena
(HOMEPOB BNIEMEHTA, IEPHO/A, TPYIHIL) H
yCTaHOBKa IIPUHIMHHO-CNEICTREHHON CRI3H
MENCILY CTPOSHAEM aToMa U
3aKOHOMEPHOCTSIMH M3MEHEHHUS CBOMCTS
2IEMEHTOR ¥ 00pa30BaHHBIX MMM BEIIECTB B
TEPUOAX U IpyInax. XapakTepHCTUKA
3JIEMEHTOB MAJIBIX ¥ HOJLIIHX NEPHONOB M0 HX
OJIOMKEHHIO B - [epHOAUISCKOH CECTEME

.1 Menneneepa

OCHOBHBIE TSOPHH XHMHH

VCTAHOBKA RaBHCHMOCTH CBOMCTE XUMUUECKHX
BEIECTB OT CTPOSHHS aTOMOB O0Pa3YHOILHX HX
XHMWYECKUX HEMEHTOB. XapaKTepPUCTHKA
BaKHEHIIHK THIIOB XUMHYECKHX CBSI3EH H
OTHOCHTENLHOCTH 3TOH THIIOJIOTHH.
OfpacHEeHHES 3aBHCHMOCTH CROMCTB BCIUECTB




OT HX COCTaBa U CTPOEHUI KPHUCTANIHISCKUX
peeToK. DPopMyITHPOBKA OCHOBHEBIX
LOJIOKEHRH TEOPHH BHEKTPOIHTAYECKOH
MHECCOUHAIMH K XapaKTEPUCTHKE B CBETE HTOH
TEOPHH CBOMCTB OCHOBHBIX KIIACCOB
HEOPraHHIeCKHX COeOUHEHHIT. PopMYIHpOBKa
OCHOBHBIX IOJOKEHHH TEOPHH XUMHYECKOTO
CTPOCHMS OPTAHNYECKHX COCHMHEHHH 1
XapaKTepHCTHKA B CBETE ITOH TEIPHU CBOMCTB
OCHOBHBIX KJIACCOB OPraHHYeCKHX
COCTHHEHHH

Baskaeriue BemecTsa ¥ MaTepHanLl

XapaKTepHCTHKa COCTABA, CTPOEHH, CBOHCTE,
MIONYYEHHA ¥ DPUMEHCHUS BOKHEHINX
meramnos (1A u Il A rpynm, amoMuss,
HKENe3a, & B €CTECTBEHHO-HAYIHOM TTpoduiIe H
HEKOTOPRIX -3IEMEHTOB)} M MX COSIUHEHUI.
XapaKTepUCTHKA COCTaBa, CTPOEHHs, CBOICTE,
IIOJIYYEHHS U IIPHMEHEHUS BaskHe X
HemeTamaos (VIIL A, VIIA, VIA mpynm, a
TAKKE a30Ta H (hochopa, yriepona H KpeMuus,
BOJOPOJA) H MX COSIHHEHHN. XapaKTepHCTHKA
COCTaBd, CTPOCHHA, CBOHCTB, NONYUYEHHA H
NPUMEHEHHS BAKHEHIIMX KIaccos
YIJIEBOAOPO0B (AIKAHOB, IIHKIOANKAHOR,
aIKeHOB, aNKHHOB, apeHOB) H X Haubonee
3HAYMMBIX B HAPOJHOXO3SHCTBEHIOM IIJIAHE
npencTaBuTelc. AHANOIHYHAS
XapaKkTepUCTHKA BaOKHEHINHX NPeacTaBHTENeH
IPYTHX KJIACCOB OPraHHMYECKHX COSTHUHEHHIN:
METaHOJIA ¥ 3TaHO0I2, CIOKHBIX 3QHPOB,
HKHUPOB, MBI, aNbACrHIOB ((hOpPMATLIETHIOB H
aneTalbJernia), KeTOHOB (alleToEa),
KapOOHOBBIX KHCIOT (YKCYCHOH KHCIIOTH, JI4
ECTECTBEHHO-HayqHOTro podhuist
IIpeJCcTaBUTENCH IPYIUX KIACCOB KHCIOT),
MOHOCaXapHAOB (TJIIOKO3bL), [(UCAXAPHIOB
(caxapo3sl), NoNKCaXapHuaoB (Kpaxmana 1
UEIUIKJIO3K]), AHHIMHA, aMHUHOKHUCAOT, OEIIKOB,
HMCKYCCTBEHHBIX ¥ CHHTETHYECKHX BOJIOKOH,
Kay4yKoB, IJacTMace

KHMHYCSKUH S3bIK H CHMBOJIMKA

Hcnones3opauue B yueOHOH 1
1podhecCHOHANEHON ACATEILEOCTH
XAMUYECKHX TEPMHHOB ¥ CHMBOJIHKH.
Hazpanue H3yueHHbIX BEIIECTS 110
TPUBHAIIBHON HIIH MEXIYHAPOHAHOH
HOMEHKNATYPE K OTpaMKeHHe COCTaBa 3THX
COeNMHEHTH ¢ TOMOINBR XHMUYECKHX
dopmyn. OTpasKeHHE XHMHYECKIX ITPOLECCOB
¢ MOMOIIBIO YPaBHEHHH XUMHYECKHX PEaKlHi

XaMuyeckue PCaKnmH

OObICHEHHE CYLIHOCTA XHMHYECKHX
nponeccos. Knaccu(ukaima XUMHUECKHX
peaKnuif o pasHYHLIM IPH3HAKaM: YHCITY U




COCTaBY MpPOyKTOB M PEareHTOs, TEMHIOBOMY |
s dexty, HaupapneruIo, haze, HaTHUHIO
KaTanu3aTopa, U3MEHEHHIO CTeneHel
OKHCICHUA DIEMEHTOB, 00pasyIoux
BEIIECTBA. Y CTAaHOBKA IIPHU3HAKOR OBILETO I
PasIMYHOTO B THIQIOTHH PeaKiHil 11s
HEOPraHUYeCKON H OPraHAYeckoit X UMMM,
Knaccudpunnzauns semects u MPOLIECCOB ¢
TOUYKH 3PEHHE OKHCICHUSI-BOCCTAHOBCHHS.
CocraBnenne ypapnennii peaximit ¢ HOMOIIL)
METOLa 3ICKTPOHHOro Bananca. O6hicHeHRe
3ABHCHMOCTH CKOPOCTH XMMHYECKOH peakuuu
B TIOJIOXKEHHA XUMHIECKOTO PABHOBECHS OT
Pas3HYHEIX (axTOpoB

XHUMHUYECKUil SKCIEPHMEHT

Brinonzerne xumuieckoro SKCICPHUMEHTA B
TIOJIHOM COOTBETCTBHYE C IPABHIAMU
Oesonacnoctn. Habmonenue, dpuxcamus u
OITHCAHME PE3YIILTATOB IPOBEASHHOID
IKCTEPUMEHTA

Xuamuueckas HH(popMalms

IlpoBenenue caMoCTOSTEIEHOTO TOMCKA
XHMHYECKOH HH(OPMAIIMH ¢ HCIIONB30BAHNEM
PA3NUYHEIX HCTOUHHKOR (HAYYHO-HOMYIAPHEIX
M3JaHEH, KOMIOBIOTEPHEIX 6a3 JaHHELX,
pecypcos Muteprera). Henonpsopanue
KOMIIBIOTEPHBIX TEXHOIOTHH st 06paboTky |
Iepenavn XUMHYECKOH nHhopManny 1 ee
OPEACTABACHHUA B PA3IUYHEIX (hopMax

PacueTe! mo xuMudeckuM GopMynaM u
YPaBHEHUAM

YCTaHOBKA 3aBHCUMOCTH MEIY
KaYeCTBEHHOH ¥ KONMYECTBEHHOH cTOpoHAaMH
XUMHYeCKHX ODOBLEKTOB U Mponeccos. Pemenue
PacYeTHEIX 32144 110 XUMHYECKHM (OopMyIam
¥ YPaBHEHHIM

HpoduipHoe H IpoeccHORANBHO 3HATHMOE
COICPIKAHHE

OOpsicHEHHE XAMUYECKUX ABIICHHI,
OPOHCXOAIUX B IPUpPOIE, OBITY 1 Ha
npon3BoacTBe. ONpeaenenne Bo3MOKHOCTeH
NPOTEKAHHS XMMHYECKHX IPEBpalieHuit B
pasnmuuHBIX yenosusx. Cobiomenue npanmi
IKOJIOTHYECKHA IPAMOTHOTC IIOBEOCHHS B
oxpyxarowel cpene. ONeHKa BAMIHM
XHMHYECKOTO 3arpsa3HeHAI OKpPYKaroLe
Cpelbl Ha OPTaEl3M YEIOBEKa H APYTHE XKHBRIE
opranu3Msl. CoOIIOACHAE NPABHI
6e30macHOro 0GpaIeHHs ¢ TOPIOUHMH H
TOKCHYHBIMH BELIECTBAMH, JabopaTopHEIM
obopynoBanueM. [logroTorka pacTBOPOB
3aJaHHON KOHIIEHTpPAlHK B OBITY M Ha
IIPOM3BOACTEE. XPUTHYECKAS! OLIEHKA
JOCTOBEPHOCTH XHMUUECKOH HHBCPMALIHH,
NOCTYHaIeH 13 PA3HLIX HCTOYHHKOB
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