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1.OBIIASI XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIHUIIVIMHBI XUMMU A

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Iporpamma yueOHOIN NUCHMILIMHBI SBISIETCS YaCThbI0 OCHOBHOH mpodeccrnoHaibHOoi 00pa-
3oBaresibHOM mporpamMMbl B cooTBeTcTBUM ¢ PI'OC mo cnenmanbHocTH 38.02.01 DxoHOMHKA H
OyXraJITepCKUil y4yeT (1o OTpacisiM).

1.2. MecTo TMCHMILUIMHBI B CTPYKTYpPe OCHOBHOI NpogeccuoHaILHON 00pa3oBaTelb-
HOIl MpOorpaMMbIl

VY4ebHas qucuMIUIMHA «XUMHUS» OTHOCUTCA K TUCIHMILIMHAM 00111e00pa30BaTeIbHOM MOAro-
TOBKH OCHOBHOU IpodeccuoHaIbHOW 00pa3oBaTelbHON MporpaMMbl o crneruaibHoctn 38.02.01
DKOHOMUKA M OyXTalITepCKHUil yueT (110 0TpacisiM), U3ydaeTcst BO 2 CeMeCTpe.

1.3. He.]'[l/l H 3aJa91 JTUCHUITIJIMHBI — TPCGOBaHI/Iﬂ K pe3yjbTarTaM 0CBOCHUA JUCHUIIJIMHBI

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0yYaOIIUICs TOIKEH YMeTh:

® Ha3bIBaTh: U3yYEHHBIC BEUIECTBA 10 TPUBUAIBHON WIIM MEXAYHApPOAHON HOMEHKIIATYPE;

® OIpeAeNsaTh: BAJIEHTHOCTh U CTENEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMHUYe-
CKOH CBSI3U B COEAMHEHMUSX, 3aps]] HOHA, XapaKTep CPe/bl B BOJHBIX paCTBOPAX HEOPraHUYECKUX U
OpPraHMYECKUX COEAMHEHUM, OKMCIUTENb U BOCCTAHOBUTEID, IPUHAICKHOCTh BEILIECTB K Pa3HbIM
KJlJacCaM HEOPTraHMYECKUX U OPraHUYECKUX COCIUHEHUN;

® XapaKTEepHU30BaTh: JIEMEHTHI MaJbIX IIEPUOIOB 110 UX MOJIOKEHUIO B [lepuonnueckoit cu-
creme J[.M. MenzeneeBa; o01iie XMMHUYECKUE CBOMCTBA METANIOB, HEMETAJUIOB, OCHOBHBIX KJac-
COB HEOPraHMYECKUX U OPraHUYECKUX COEMHEHUN; CTPOEHUE U XUMUYECKUE CBOMCTBA U3yUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCAUHEHMI;

e OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHHUS, IPUPOLY XUMHU-
YEeCKOM CBS3M (MOHHOM KOBAJIEHTHOM, METAJUIMUECKON U BOJOPOIHOI), 3aBUCUMOCTb CKOPOCTH XH-
MHYECKOM peakiuy 1 MOJI0KEHNE XMMUYECKOT0 PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;

® BBHINOJIHATH XUMHYECKUH 3KCHEPHUMEHT: 10 pPaclO3HaBaHUIO Ba)KHEHIIMX HeOopraHuye-
CKHX M OPraHMYECKHX COECUHEHHUI;

® [POBOAMTH: CAMOCTOSTENbHBIM MOUCK XUMHMUYECKOW HMH(OpPMAIMHU C HCIOJIb30BaHHEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WnTepuera);

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Uil OOpabOTKHM M Mepelauyd XUMHYECKOU
UH(OPMALIMK U €€ TPEICTaBIECHUS B pa3IMYHbIX (hopMax;

e CBs3bIBAaTh: U3YUEHHBII MaTepHal co CBOEH NMpodeccuoHaIbHOM 1eATEIbHOCTHIO;

® pelaTh: pacyEeTHbIE 33Ja4l 110 XUMUYECKUM (POPMYJIaM U YpaBHEHUSM,

® ICIIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUSA U YMEHMs B MPAKTHUYECKOW NEATETBbHOCTH M IO-
BCEIHEBHON KU3HU!

e i OOBSICHEHUS XMMUYECKHUX SIBICHUN, MPOUCXOJAMIMX B MPUPOJE, OBITY U Ha MPOU3-
BOJICTBE;

e OIpeaeneHus BO3MOXKHOCTH IPOTEKAaHUSI XMMUUYECKUX IIPEBPAICHUN B Pa3INYHBIX YCIIO-
BUSX U OLIEHKU UX MOCIJIEJCTBUI;

® DKOJOTMYECKH IPAaMOTHOIO ITOBEJICHUS B OKPYKAIOLIEH CpeJie;

® OILICHKH BIIUSHUS XUMUYECKOTO 3arpsi3HEHUS] OKpYXKAIOUIe cpesibl Ha OPraHu3M YelloBe-
Ka U APYTUE )KUBbIE OPTaHU3MBI;

e 0e3o0macHOro oOpallleHusi ¢ FOPIOYMMH M TOKCHUYHBIMHM BEIIECTBAMU U J1TAOOPATOPHBIM
00opyoBaHUEM;

® [IPUTOTOBJICHHUS PACTBOPOB 33JJaHHOI KOHIIEHTpALUU B OBITY U Ha MIPOU3BO/ICTBE;
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® KPUTHUYECKOH OLIEHKU JOCTOBEPHOCTH XUMHUECKOW MH(OPMAIINHU, TOCTYMAOUIeH U3 pa3-
HBIX MICTOYHHKOB;

B pesynbrare 0CBOGHUS NUCIUILTUHBI 00YYaIOUINICS JOKEH 3HATh:

® CMBICI IOHSATHH: BEIIECTBO, XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC
aTOMHas U MOJIEKYJISIPHAsE MAacChl, MOH, aJUIOTPOIHSL, H30TOIBI, XMMHYECKas CBSA3b, JIEKTPOOTPHILIA-
TEJIBHOCTb, BAJIGHTHOCTD, CTETIEHb OKHCICHHS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIH 00BeM razo00-
pa3sHBbIX BEILIECTB, BELIECTBA MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, IEKTPO-
JUT U HEIJIEKTPOJIUT, HIEKTPOJIUTUYECKAs TUCCOLMALINSL, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIE-
HHUE ¥ BOCCTAaHOBJIEHUE, TEIJIOBOM 3(PPEKT peakiuu, CKOPOCTb XUMUYECKOM peakuu, KaTaau3, Xu-
MHYECKOE PAaBHOBECHE, YIIIEPOAHBII CKeJeT, (yHKIMOHATIbHAS TPYIIa, U30MEpHsi, TOMOJIOTHUS;

® CMBICI OCHOBHBIX 3aKOHOB XMMMH: COXPAHEHMsI MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa
BelecTB, [lepuoanueckuii 3akon .M. Menaeneena;

® OCHOBHBIE TEOPUM XUMUU: XUMUYECKON CBSI3U, NIEKTPOJUTUUECKON TUCCOLMALIUU, CTPO-
€HUSl OPraHUYECKUX U HEOPIaHUYECKUX COEANHEHUI;

e BaKHEWILME BELIECTBA U MaTEpUaIbl: BA)KHEHIINE METAJIJIBI U CIUIABBI; CEpHAasi, COJIAHAs,
a30THasl M YKCYCHasl KUCIIOTbI; 0JIarOpPO/IHbIE Ta3bl, BOJOPOJ, KUCIOPO/, FraJIOreHbl, 1IeI0YHbIE Me-
TaJJIbl; OCHOBHBIE, KUCJIOTHbIE U aM(OTEpHbIE OKCUABI U THUAPOKCUABI, IIEI0YH, YIJIEKUCIBIH U
yrapHblil ra3bl, CEpHUCTBIM Ia3, aMMHaK, BOJA, IPUPOIHBIA ra3, METaH, 3TaH, YTWIEH, aleTHIICH,
XJIOpU HaTpHsl, KapOOHAT W TUAPOKapOOHAT HATpHs, KapOoHAT U ¢ocdaT Kaiabiys, OEH30J, MeTa-
HOJI ¥ 3TaHOJ, CJIOXHbIE 3(DUPBI, )KUPBI, MbLIAa, MOHOCAXapubl (TJIH0K03a), HOJMcaxapuabl (Kpax-
MaJl ¥ LEJUII0JI03a), AHUJIMH, aMUHOKHUCIIOTBI, O€JIKH, UCKYCCTBEHHbIE U CHUHTETUYECKHE BOJIOKHA,
Kay4yKH, IUIaCTMacCChI;

® BKJIAJ POCCHHICKHX U 3apyOEKHBIX YUEHBIX, OKAa3aBIIUX HaWOOJbIIEEe BIUSIHUE HA Pa3BH-
TUE XUMUU;

B pesynabrare OCBOEHMsS IUCHMIUIMHBI OOydYarolMiics JODKEH HMeTh NPaKTHYeCKHii

ONBIT:
® 1CIIOJIb30BaHMsI MPUOOPETEHHBIX 3HAHUN U YMEHUH B IPAKTHUECKON JAESATEIbHOCTH.
2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIIMHBI
2.1. O0beM y4eOHOH JMCHHUIIMHBI M BUABI Y4e0HOH padoThI
Buj yueonoii pa6oTni O6beMm yacoB
2 ceMecTp
MakcumajbHas yyeOHas Harpyska (Bcero) 72
O0s3aTesIbHAsI AYIUTOPHAs YueOHAsi Harpy3Ka (Bcero) 68
B TOM YHCJIE:
JEKIHNH 46
1abopaTOPHBIE 3aHATHS 10
MPAKTAUYECKUE 3aHATUS 12
KOHCYJIbTallUU -
CamocrosiTejibHas paboTa o0yuyariierocs (Bcero) 4
IIpome:kyTouyHas aTTecTanus B popMe 3a4€eTa ¢ OLEHKOMU -




2.2. TeMaTu4yeCcKMil IJIAH U COAepPKaAHUe YUeOHON TUCUMIIIMHBI XUMMUS

HaumeHoBaHue Conep:kanue y4yeO0HOro Marepuasa u (OpMbl OPraHU3AMUM AeSITeJILHOCTH 00y4a0IIMXCS O0bem | YpoBeHb
pa3iesioB U TeM 4acoB | OCBOCHMA
1 2 3 4
Pa3nen 1. OBIIIAS U HEOPITAHUYECKASA XUMUSA 40
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 4
OcHoBHblIe MOHATUS | OCHOBHBIC MOHATHS XUMUH. BemectBo. ATom. Mosekyna. XuMu4eckuid anemMeHT. Aiorponus. [Ipocteie 4 1
U 3aKOHBbI XUMUM. CJIOKHBIE BellecTBa. KauecTBeHHBIN M KOTMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKHE 3HAKU U popmysbl. OT-
HOCHUTENbHBIC aTOMHAs U MOJIEKyJIIpHas Macchl. KonnuecTBo BemecTna.
OcHoBHbI€ 3aKOHBI XUMHUH. CTEXUOMETPHS. 3aKOH COXPaHEHUsI MacChl BEIIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa 2
BEILIECTB MOJICKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTraJpo M CIEJICTBUS UX HETO.
Tema 1.2. Conep:xaHue yueOHOro Marepuaa 4
I[Hepuoguueckmii 3a- | [lepuoamueckuii 3akon /.M. MenneneeBa. Otkpoitue J1.1. Menneneesbim Ilepronnueckoro 3akona. Ilepuoau- 4
KkoH u Ilepuoamnye- | gyeckas TabnuIIa XUMUYECKUX HIEMEHTOB — rpaduuecKoe 0TOOpakeHUE MepHoAnYecKoro 3akoHa. CTpyKTypa 1
CKas CHCTeMa XHMH- | IEPUOJUYECKON TaOIUIbI: TEPHO bl (Malible U OOJIbIINE), TPYIIIHI (TTIaBHAS U TOOOYHAs).
YyecKHX 3JeMeHToB | CtpoeHue aToMa u nepuoanyeckuit 3akon .M. MenneneeBa. ATom — cioxHas yactuna. Anpo (IpoTOHbI U
J.H. MenaesieeBa 1 | HEUTPOHBI) U AJIEKTPOHHAsA 0000uKa. M30Tomnbl. CTpoeHHEe 3JIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJlbIX
CTpPOeHHe aToMa. neproioB. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOAOB (TIepexo- 2
HBIX 37eMeHToB). [ToHsiTHE 006 OpOuTaNAX. S-, p- U d-opOuTaNu. DNIEeKTPOHHbIE KOH(UTYpAIITH AaTOMOB XUMHUYe-
CKHX 3JIEMEHTOB.
3HaueHue NEPUOIUYECKOr0 3aKOHA U IEPUOJUYECKON CUCTEMbI XUMUYecKuX neMeHToB (.M. Menneneesa nis 1
pa3BUTHS HAYKU U MOHUMAaHMsI XUMUYECKOW KapTUHBI MUDA.
Tema 1.3. Coaepxanue y4eOHOro MaTepuaa 6
Crpoenne BemecrBa. | KoBasenTHas XxuMuueckas cBsi3b. MexaHn3M 00pa30BaHUs KOBAJICHTHOM CBS3U (OOMEHHBIN U JOHOPHO- 4 2
aKLENTOPHBIN). DINEKTPOOTpULATENbHOCTh. KOBaNEHTHBIE NOISIpHAs M HENoJIsIpHas cBsA3U. KpaTHOCTh KOBa-
JIEHTHOM CBsA3U. MoJIeKyJsipHbIe U aTOMHBIE KpUCTa/lInyeckue penieTki. CBoMCcTBa BEIIECTB C MOJIEKYISIPHBIMU
Y aTOMHBIMH KPUCTAJNIMYECKUMHU PEIIETKAMH.
HNonnas xumuyeckas cBsi3b. KaTHOHBI, ©X 00pa3oBaHUE U3 aTOMOB B PE3YJIbTATE MPOIECCa OKUCICHUS. AHUO- 2
HBI, IX 00pa3oBaHKe U3 aTOMOB B pPe3yJbTaTe Mpolecca BocCcTaHOBIeHU. loHHas cBsA3b, KaK CBA3b MEXIy Ka-
THOHAMH U aHUOHAMH 32 CYET AJIEKTPOCTAaTUYECKOTO NpuTsxkeHus . Kiaccudukanys noOHOB: 110 COCTaBy, 3HAKY
3apsijia, HATMYHUIO THAPATHOM 00010uky. MoHHBIE KpucTamnueckue pemeTkid. CBOWCTBa BEIECTB C HOHHBIM
TUIIOM KPUCTAJNINYECKON PEIIeTKH.
Mertannnueckast cBsi3b. MeTauinueckas KpUCTaJlJIM4ecKasl pelieTka U MeTaIINYecKasi XMMU4ecKasi CBSI3b. 2

ArperaTHbIe COCTOSIHUSI BEIIECTB M BOJIOPOIHAS CBsI3b. TBEpA0E, KHUIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.
[lepexon BelecTBa U3 OJJHOTO arperaTHOro0 COCTOSIHUA B ipyroe. BonopoiHas cBsi3b.
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Yucrtele BemecTBa U cMecH. [lonsaTre o cmecu BemiecTB. 'oMOreHHble U rereporeHHbie cMecu. COCTaB CMecen:
00BEMHAs ¥ MAacCOBAasl IOJIM KOMIIOHEHTOB CMECH, MacCOBasl JIOJISI TPUMECEH.

Hucnepcusie cuctemsl. [lonsaTre o gucnepcHoi cucteme. JucnepcHas ¢dasza u aucnepcuonHas cpena. Kimaccu-
(bl/IKaI_[I/ISI I[I/ICHepCHBIX CUCTCM. HOHSITI/IC 0 KOJJIOUJIHBIX CUCTEMAX.

IIpakTuyeckoe 3ansitue Nel. Pemenue pacueTHbIX 3amad. PacueTsl MaccoBO# 10y (MAcchl) XMMHUYECKOTO 2
COEJJMHEHUS B CMECH.
Tema 1.4. Copep:kanue y4eOHOro Mmarepuasa 6
Bonaa. Bopa. Pacteopsl. PactBopenue. Bona kak pactsopurens. PactBopumocts Bemects. HacbleHHbIe, HEHACHI- 4
PacTBoOpsbI. LICHHBIE, IEPECHILICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B, KUAKOCTEN U TBEPBIX BEILECTB OT
DJIEKTPOJIMTHYECKASA | pa3IMYHBIX (DaKTOPOB.
AUCCOLHALMS. MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.
DNEKTPOIUTUYECKAS AUCCOLUALNS. DIIEKTPOJIUTHI U HEANEKTPOJIUTHI. CTENeHb 3JIEKTPOIUTUYECKOM Tucconna-
1uy. CusbHbIe U cilabble 371eKTPOIUThl. OCHOBHBIE OJOXKEHUS TEOPHHU AIEKTPOIUTUUECKOHN TUCCOIMALINY.
KucnoTsl, OCHOBaHMSI U COJIM KaK JIEKTPOJIMTHI.
JlabopaTopHasn padora Nel. [IpuroroBiieHre pacTBOPOB PA3IMUYHON KOHIICHTPAIIHH. 2
Tema 1.5. Coaep:xanue y4eOHOro MaTepHuaJia 4
Kiaaccuduxanusa ne- | Kucinorsl u ux cBoiictBa. KHCIOTBI Kak 3JIEKTPOIUTHI, UX KJIAaCCU(PHUKAIUSA IO Pa3IMYHbIM IpHU3HaKaM. XUMHUYe- 4
OPraHM4YeCKHMX €CO0- | CKHE CBOWCTBA KMCJOT B CBETE€ TEOPUHU DJIEKTPOIUTHUYECKOW nuccoruanuud. OcoOeHHOCTH B3auMOJeHCTBUS
€IMHEHNH M MX CBOW- | KOHIICHTPUPOBAHHOM CEpHON U a30THOM KUCIOT ¢ MeTajsiaMu. OCHOBHBIE CITIOCOOBI MTOJIYy4YEHHUsI KUCTIOT.
CTBA. OcHoBaHMs ¥ UX cBOicTBa. OCHOBAHUS KaK AJIEKTPOJIUTHL, UX KIacCU(UKALMS O pa3IMYHbIM MpU3HAKaM. Xu-
MUYECKHE CBOWCTBA OCHOBAaHUM B CBETE TEOPUU DJIEKTPOIUTHUECKOHN aucconuanuu. PaznoxkeHue HepacTBOpH-
MBIX B BOJie OCHOBaHMI. OCHOBHBIE CITOCOOBI NOTy4YeHus1 ocHoBaHUM. Conu 1 ux cBoiicTBa. CoNM Kak 3J1EeKTpo-
muthl. Conu cpeliHue, KUCIble U OCHOBHBIE. XMMHUUYECKHE CBOMCTBA COJIEH B CBETE TEOPUU DJIEKTPOIUTHUECKON
nucconuanuu. CrnocoObl monydenus cojieil. Okcunabl U ux cBoiictBa. Coneobpasyromiye U Hecoaeoopa3yroime
okcuabl. OcHOBHBIE, aM(OTEPHbIE U KUCIOTHBIE OKCU/Ibl. 3aBUCUMOCTh XapaKTepa OKCUAA OT CTETIEHU OKHCIIe-
HUS 00pa3yoLIero ero MeTajuia. XUMUYeCKHe CBOMCTBA OKCHAOB. [losyueHne OKCHI0B.
Tema 1.6. Conep:kanue y4eOHOTo MaTepuaJa 8
Xumuueckue peak- | Kiaccuduxanms XuMUYecKuX peakuuid. Peakuuu coequHeHus, pa3noxKeHus, 3aMelieHus, oomena. Karanuruye- 4
MU, ckue peakuu. OOpaTuMble 1 HEOOpaTUMBbIE peakluu. | OMOreHHbIE U TeTepPOreHHbIE PEaKINK. DK30TepMuye-

CKHE U SHJIOTepMHUYECKHE peakinu. TernoBoil 3pPeKT XuMHUECKUX peakuuil. TepMoXuMudecKue ypaBHEeHUs.
OxuCINTEeNbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U BoccTaHOBIEeHUE. Boccra-
HOBHUTEIb M OKHCJIEHHE. MeTox 3JeKTpPOHHOro OanaHca Ui COCTaBICHHMS YPAaBHEHUH OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX PEaKLIUH.

CkopocTh xumMuueckux peakiuil. [lonaTne o ckopocT XUMHYECKUX peaKIMi. 3aBUCUMOCTb CKOPOCTH XUMHYE-
CKHX peaklMi OT pa3iaMuHbIX (JaKTOPOB: MPUPOABI PearupyrONIMX BEUIECTB, UX KOHIIEHTPAIH, TEMIEPATyphI,
MTOBEPXHOCTH CONPUKOCHOBEHHUS U UCIOJIb30BAaHUS KaTaIU3aTOPOB.
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O6parumocTh XUMHUYECKHX peaknuii. OObpaTuMbie 1 HeoOpaTUMBbIE peaKIuu. XUMHYECKOE PAaBHOBECHE M CIIO-
COOBI €r0 CMEIICHHUS.

Ipaxkrnyeckoe 3ausaTue Ne2. CocTaBlieHHE OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIMIA METOIOM 3JIEKTPOH-
HOTO OajaHca.

JlabopaTopHas padora Ne 2. VccrnenoBanue BIUSHHS Pa3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOU peak-
. KonrponbHast pabora Ne3. XumMuuecKkue peaxiium.

Tema 1.7.
MeTajabl M1 HEMe-
TaJLJIbI.

Copep:kanue y4eOHOIro MaTepuaa

oo

Mertamnbl. OCOOEHHOCTH CTPOCHHS ATOMOB U KpUCTAIIOB. Du3nyeckue cBoiicTBa MeTayoB. Kiaccudukanus
METAJIJIOB 110 Pa3IMYHBIM MpU3HaAKaM. XUMHUECKHUE CBOMCTBA METAINIOB. DJIEKTPOXUMUYECKUH PsJl HApsKe-
HHI MeTajuioB. MeTtamnorepmusi.

Kopposus MeTannoB: XxuMudeckasi ¥ 31eKTPOXUMHUUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIOBHH OKPY-
xarorien cpenbl. Kiaccupukamus KOppo3un METAIIIOB MO pa3IuIHBIM pu3HaKaM. CriocoObl 3alIUThl METAJUIOB
OT KOpPpPO3UH.

O61ue cnocoObl nonydeHus: MmetamuioB. [louarue o Metamnypruu. CriiaBbl YEpHBIE U LIBETHBIE.

Hemerannbl. OcoGeHHOCTH CTpOeHUS aTOMOB. HeMeTaisl — mpocThie BeliecTBa. 3aBUCUMOCTh CBOMCTB rao-
T'€HOB OT HX IIOJIOXKXCHUSA B HepHOﬂquCKOﬁ cucrteme. OKHCIUTENBHBIE U BOCCTAHOBUTEJIbHBIE CBOICTBA HEME-
TaJUIOB B 3aBUCUMOCTH OT MX IMOJIOKEHHUS B PAJly JIEKTPOOTPULIATETLHOCTH.

HpaKTI/I‘IECKOE 3ansaTue Ne 3. Pemrenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «Metamnel» u «HemeTamby.

JlabopaTopuasi pabota Ne 3. VccienoBanne BOCCTAHOBUTEIBHBIX CBOHCTB METAJIIOB.

Paznes 2. OPTAHMYECKASA XUMMUSA

28

Tema 2.1.
OcHoBHBIE IOHATHS
OpPraHuvecKoi XuMUM
U TeOPHUsi CTPOCHUS
OpPraHu4ecKHux co-
eINHEHHI.

ConepxaHue y4eGHOro MaTepuaJjia

o

IIpeamer opranndeckoit xumuu. [IpupoaHbIe, HICKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUE BEILECTBA.
CpaBHEHHE OPraHNYEeCKUX C HEOPTaHNYECKUMU BEILIECTBAMHU.

XHUMHUUECKOE CTPOCHHE KaK MOPANOK COCIMHEHNS ATOMOB B MOJIEKYJIBI 11O BAJICHTHOCTH.

Teopus crpoenus oprannueckux coequHennii A.M. bytiepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMHUECKOTO
cTpoenusi. 3omepus 1 u3oMepbl. XuMuueckue GopMysibl U MOETH MOJIEKYST B OpPraHMUECKOW XMMUU.
Knaccugukanus oprannueckux Bemects. Kitaccudukanus BemecTs 0 CTPOSHUIO YIIIEPOIHOTO CKENeTa u
HINYMIO PYHKIIMOHAIBHBIX rpyni. I'omonoru u romoniorusi. Hauana nomenxiatypst [IUPAC.

o

Tema 2.2.
YrieBoaopoasl H UX
NpHUPOJAHBbIE UCTOY-
HHUKH.

Conep:kanue y4eOHOTro MaTepuaa

(op]

ATKaHBI: TOMOJIOTHYECKHH Psifl, U30MEPHsi © HOMEHKJIATypa aJIKaHOB. XUMHUYECKUE CBONCTBA AJIKaHOB (METaHa,
JTaHa): TOPeHHe, 3aMEelLIEHUE, pa3ioKeHue, neruapuponanue. [IpumeHenne ankaHoB Ha OCHOBE CBOMCTB.
[uknoankanel. ['oMonornueckuii psii ¥ HOMEHKIIATypa [UKJIOAIKAHOB, WX ob0mas ¢hopmyna. M3omepus nukio-
aJIKaHOB: MEXKJIaCCOBas, YIIepoaHOTo ckenera. [lomyuenue u gpusnyeckue cBOMCTBA IIUKIOATKAHOB. XUMUYe-
CKHME CBOKCTBA UUKJIOAIKAaHOB. [Ipumenenue.

ATKeHbl. DTUJIEH, €T0 TOJyYeHHE (IErHAPUPOBAHUEM dTaHa, ICTIOIMMEPHU3allieh MoMu3ITHIIeHa). [ 'omooruye-
CKMI psiJl, ”30MEPHS, HOMEHKJIaTypa aJIKeHOB. XMMUYECKHUE CBOMCTBA 3TUJICHA: TOPEHUE, KaU€CTBEHHBIE
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peakmuu (oOeciBeunBaHre OPOMHON BOJIBI M PACTBOPA IEpPMaHTaHaTa Kajus), THApaTaIis, TOJIUMEepH3aITusl.
[IpumeHeHne ITHUIIEHa HA OCHOBE CBOMCTB.

Juensl. [lonsATHE 0 AUEHAX KaK YIiIeBOIOPOAax C IBYMS ABOWHBIMH CBs3IMU. CONpsKEHHBIE JUEHBI. XUMUYe-
CKue cBoiicTBa OyTanueHa-1,3 u nzonpeHa: odbecrBeunBaHrue OPOMHOM BOJBI M MTOJIMMEPU3AIIUS B KAYIyKH.
AnxuHbl. AuetwieH. XMMHUECKHUE CBOICTBA alleTUJIeHa: ToOpeHue, ooecliBeunBaHue OpOMHON BObI, IIPUCOETHU-
HEHUE XJIOpOBOJOpoia U ruaparanus. [[puMenenme aneTuineHa Ha OCHOBE CBOWCTB. MexkiiaccoBasi H30Mepusi ©
ankanueHamu. [logyyeHue aneTuieHa MUpoIM30M MeTaHa U KapOUAHBIM CIIOCOOOM.

Apensl. benzon. Xumundeckue cBoicTBa O€H3051a: TOPEHUE, PEAKIIMM 3aMELeHUs (TaIor€HUpOBaHKUe, HUTPOBA-
Hue). [IpumeHenne 6eH301a Ha OCHOBE CBOMCTB. I'oMosoruveckuii psa apenos. Tomyon. HutpoBanue Toyosna.
Tporun. [IpupoaHsle NCTOYHHUKHN YrieBOAOPOAOB. [IpupoaHbIi ra3: cocTaB, IPUMEHEHNE B KAYECTBE TOIUIMBA.
[TomyTHbIi HedTAHOI ra3, ero nepepadboTtka. Hegts. Cocta u nepepabotka HedTH. [leperonka neptu. Hedre-
poAyKThl. OKTaHOBOE YMCII0 OEH3UHOB.

JlabopaTopuasi padora Ne 4. [lonyueHue 3TuIeHa U U3Y4YEHHUE €TI0 CBOMCTB. 2
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJa 14
Kucnopoacoaepxa- | Cnuprtsl. [lonyuenue staHona 6poskeHHEM TIIOKO3bI M TUApaTanueil sTuiena. [ uapokcunpHas rpyrmna Kak 6
1Me opranuyeckue | pyHknuoHanbHas. [ToHsITHE O MPEAeTbHBIX OTHOATOMHBIX CITUPTaX. XMMHUYECKHE CBOMNCTBA 3TAHOJIA: B3aHMO-
COCJUHECHHSI. JeicTBHE ¢ HATpUeM, 00pa30BaHME MPOCTHIX U CIOKHBIX A(UPOB, OKUCIIEHUE B albaerul. [I[puMenenue staHo-

J1a HA OCHOBE CBOMCTB. METWIJIOBBIN CIIUPT U €r0 UCIIOIb30BAHUE B KAYECTBE XMMUYECKOTO ChIpbs. TOKCHYHOCTh
METaHOJIa ¥ MTpaBHJIa TEXHUKH O€30MaCHOCTH MIPU paboTe ¢ HUM.

MHuoroaromHble ciupThl. I30MepHs 1 HOMEHKJIaTypa MpeicTaBUTENIeH IByX- U TPeXaTOMHBIX ciupToB. Oco-
OEHHOCTH XMMHUYECKUX CBOMCTB MHOIOaTOMHBIX CIUPTOB, X KadecTBEHHOE OOHapyxeHue. OTJenbHbIe Ipe-
CTaBUTEIU: ATHJICHTJIUKOJb, [NINLEPHUH, CIOCOOBI MX MOJIyUEHUs, IPAKTUYECKOE TPUMEHEHHE.

®enoin. Puznyeckre U XUMHUECKUE cBOicTBa (eHosa. B3anMHoe BiIMsHNE aTOMOB B MOJIEKyJIe (heHoIa: B3au-
MOJIEHCTBUE C TUAPOKCUIIOM HAaTpUsl U a30THOU KucaoToil. [I[pumenenue peHona Ha OCHOBE CBOWCTB.
Ansnerunsl. [lonstue o0 anpaeruaax. AnbaeruaHas rpymnmna kak GyHKunoHanbHas. @opManbaeru u ero cBoi-
CTBa: OKHUCIIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMI ciupT. [lomydyeHue anb-
JIETU/I0B OKUCIICHUEM COOTBETCTBYIOIIMX cUpTOB. [lonmkonaeHcanus ¢popmanpaeruia ¢ penoaom B peHo-
nodopMansaeruanyto cmoiny. [Ipumenenue popmanbaernia Ha OCHOBE €ro CBOMCTB.

KapOonoBeie kucnotsl. [Tonstre o kapOoHOBBIX KucinoTax. KapOokcunbHas rpymnmna kak ¢yHKIHoHaIbHast. ['o-
MOJIOTUYECKUH PSIJT TPEIEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KUCIOT. [lomydyeHne kapOOHOBBIX KUCIOT OKHC-
JICHUEM aJlbJETH/10B. XUMHUUECKHE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIME CBOMCTBA C MUHEPAJIbHBIMU KHCIIOTA-
MU U peakuus stepuduxanyu. [IppumeHenne ykCycHON KUCIOTHI HA OCHOBE CBOWCTB. Bhiciine sKMpHbIE KUCIIO-
ThI Ha MPUMEpPE MAITbMUTHHOBOM U cTeapuHOBON. MHOr0o00Opa3ue kKapOOHOBBIX KUCIOT (I1aBeieBast KUCIOTa Kak
JIBYXOCHOBHAs1, aKpUJIOBasi KUCIIOTA KaK HelpezeabHasl, 0eH30iHasi KUCI0Ta KaK apOMaTHYeCcKas).

Croxuble 3¢upsl 1 xkupbl. [lonyuenne ci0xHbIX 3UPOB peakiuen srepudurannu. CiioxHbIe 3QHUPBI B TPUPO-
1e, ux 3HadyeHue. [IpuMeHeHne cioxHbIX 3()UpOB Ha OCHOBE CBOMCTB.
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Kupsi kak cnoxxabie d3¢upsl. Kitaccudukanms >xkupoB. XUMUUYECKHE CBOMCTBA )KHUPOB: TUAPOIU3 U THAPHUPOBA-
HUE KUJKUX KUPOB. [I[puMeHeHne ;upoB Ha OCHOBE CBOMCTB. MbLia.

VYrneBosl. YIiieBoibl, UX Kilaccu(uKalus: MOHOcaxapu/ sl (T10Ko3a, (ppyKTo3a), Aucaxapusl (caxaposa) u
noJicaxapuapl (KpaxMai U IeJuTioio3a). [ oko3a — BeecTBo ¢ ABOWCTBEHHON (PYHKIMEH — abAerHI0CTIUPT.
XUMHUYECKUE CBOICTBA IIIOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE
Oopoxxenue. [[pumeHeHne rIroKo3b Ha OCHOBE CBOMCTB. CTpOeHHE U XUMUYECKUE CBOMCTBA caxapo3bl. TexHo-
JIOTUYECKHE OCHOBBI IPOU3BOACTBA caxapo3bl. Kpaxmai. Ctpoenue MoseKyibl. PU3NYECKUE U XUMUYECKHE
CBOWCTBA, HAXOXKJCHHUE B TIpUpoe U Ouonoruueckas poisb. [Ipumenenue. Llemmonosa. Ctpoenue, pusndeckue
U XuMu4deckue cpoictsa. Haxoxxaenue B npupone u 6uosnoruyeckas poib. [Ipumenenne. CpaBHeHHE CBOMCTB
Kpaxmajla ¥ LIeJUI0JI03bl. 3HaU€HUE YIIIEBOJIOB B JKUBOM MPUPOJIE U KU3HU YEJIOBEKA.

HpaKTI/I‘IeCKOG 3ansaTue Ne4, CpoiicTBa OJIHOATOMHBIX 1 MHOI'OATOMHBIX CITMPTOB.

IIpakTHyeckoe 3ansitue Ned. XumMuieckue CBONCTBA aJIbJIETHJI0B

JlaGopatopHas padora Ne5. [TonyyeHue yKCyCHOM KUCIIOTHI U U3yUEHHE €€ CBOMCTB.

HpaKTI/I‘{eCKOC 3aHsaTHE Neb. PaCTBOpI/IMOCTI) JKHUPOB, JOKA3aTCIIbCTBO UX HCHPCACIBbHOI'O XapaKTepa. OwmELie-
HHC )KUPOB. CpaBHeHI/Ie CBOMCTB MblJIa U CHHTETHYECKHUX MOIOIUX CpCACTB

NINININ

NINININ

Tema 2.4.
A3oTcoaep:kalme op-
raHu4ecKue coeau-
HeHus. [Tonumepsl.

Coaep:xanue y4eOHOro MaTepHuaJia

N

Awmunbl. [Torsitue 06 aMuHax. AHUIIMH, KaKk OpraHndeckoe ocHoBaHue. [lomydenre aHuIMHa U3 HUTPOOESH301a.
[IpuMeHeHNne aHUIMHA HA OCHOBE CBOWCTB. AMUHOKHUCIOTHI. AMHHOKHCIIOTHI Kak aM(pOTepHbIe TU(DYHKITHO-
HAJIbHBIE OPraHUYECKUE COEAUHEHHS. XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJEHCTBHUE CO IIEII0YaMH,
KHCIIOTaMHU U JAPYT C IpyroM (peakiusi monukoHaeHcanun). [lentunnas cBs3p u nonunenTtuasl. [Ipumenenue
aMUHOKHCIIOT Ha OCHOBe cBOMCTB. benku. [lepBuunas, BTopudHasi, TpeTUUHAs CTPYKTYphl OEJIKOB. XUMUYECKHE
CBOICTBa OEIIKOB: TOpEHUE, IeHATypallus, THAPOIIN3, IBETHBIE peakiuu. bruonorndeckue GpyHKIINN OETKOB.
OCHOBHBIE OHITHSI XUMHH BEICOKOMOJIEKYJISIPHBIX COeTMHEHU. MOHOMED, TTOJIMMED, TTOTYYeHHE TTOTMMEPOB
peaKkuuen NoJIMMEPU3ALMHI U TTOJIUKOHICHCALlMH, CTEIIEHD ITOJIMMEPU3aLlii, CTPYKTYPHOE 3BEHO. THIIBI ITOJIH-
MEpHBIX 1IETIEH: IMHENHbIE, Pa3BETBICHHbBIC, clIUThIe. [llmacTmacchl. TepmMomniacTUUHbIE U TEPMOPEAKTUBHbBIE
mactMacchl. [IpencraBurenu nnactmace. BonokHa, nx knaccudukaius. [lomyuenue BonokoH. OTaenbHbIe
MPEICTAaBUTENN XUMUUYECKHX BOJOKOH. Kayuykn HaTypalbHBIM U CUHTETHYECKHE. BylkaHu3anus kay4dyka, pe-
3UHA.

CamocrosiTesbHasi padora. [IpopaboTka KOHCIIEKTA JIEKIHMH, padoTa ¢ peKOMEHyeMOil TuTepaTypoit

IIpoMe:RyTOYHAA aTTeCTAlUsA — 3a4eT ¢ OLEHKOM

Bcero:

72

JIyist XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIIEAYIONne 0003HAUYCHUS:
1 — o3HaKOMHUTENBHBIN (Y3HaBaHUE PaHEEe H3YUCHHBIX 00BEKTOB, CBOHCTB);
2 — penpoayKTUBHBIN (BBITOTHEHHE JAEATEIBHOCTH 110 00pasily, HHCTPYKLUHU HITH 110/ PYKOBOJCTBOM)
3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE ACATEIBHOCTH, pEIIEHUE MTPOOJIEMHBIX 3a71aq).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOU JUCITATLTAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanmzanus nmporpaMmbl JUCIUTUIMHBI TpeOyeT HaM4Ks ydeOHOro KabuHeTa «DKOJIOTH-
YECKUX OCHOB MTPHPOJIOTIOIB30BAHUSY.

O6opynoBanue y4eOHOT0 KaOMHETa:

- HaTJISAHBIC TOCOOUS (KOMIUICKTHI YIEOHBIX TaOJIHII, TUIAKATOB, TOPTPETOB BBIIAIOIIHX-
Csl YUCHBIX),

- XUMUYecKas mocyna,

- XUMHYECKHE PCaKTUBEI.

- ”H(pOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

- DKPaHHO-3BYKOBBIE TTOCOOUS;

- OuOMoTeuHbIN HOH.

3.2. UndopmanuonHoe odecnieueHne 00ydeHmsl.

Ilepeuennb pexkoMeHayeMbIX Y4eOHBbIX U31aHuil, UHTepHeT-pecypcoB, I0MOJHUTEIb-
HOM JIUTEPATYpPbI

OcCHOBHBIE HCTOYHHUKH:
1. Epoxun IO.M. Xumus nns npodeccuil U crenuanbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HayyHoro npodwuieit: ans crya. yupexaenuid CI10 / FO.M. Epoxun, N.b. KoBanesa. — 8-e u3n.,
crep. - M.: U3narenbckuii neHTp «Axagemus», 2021. — 496 c. ISBN 978-5-4468-9909-8

JlonoTHUTeIbHbIEe UCTOYHUKH:
1. Oprannueckas xumusi: yueOnuk: [12+] / W. I1. SAxosnes, E. B. KyBaeBa, E. B. ®engoposa [u
np.] ; mox pen. U. I1. SIxoBneBa. — Mocksa: qupext-Menua, 2022. — 312 c.: ui., cxeM., a0, —
Pesxxum noctyna: mo nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=683112
2. BacrokoBa, A. T. Ananutnyeckas xumus: yaeOnuk / A. T. BactokoBa, M. /1. Benensinuna. —
4-¢ u3a. — Mocksa: JlamkoB u K°, 2024. — 156 c.: un., Tabn., cxeM. — (YueOHbIC M3TaHUS IS
BY30B). - Pexum JIOCTyTa: o MTOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=709878
3. benaun, W. 10. 100 GanoB 1Mo XUMHH: YYUMCS PeIIaTh 33aJadd: OT MPOCTHIX JIO CaMbIX
CIOXKHBIX: yueOHOoe mocobue: [12+] / U. YO. benasun, B. I1. Cepreesa; moa pea. B. B. Herpe-
Oerkoro. — 1. u3z. — Mockga: Jlabopatopust 3uanuii, 2022. — 259 c. — Pexxum goctyna: mo moj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=690613

DJIEKTPOHHBIE H31aHNs (JJIEKTPOHHBIE PeCypcChl):
1. Poccuiickuii 00pa3oBaTenbHbIi moptan WWWw.edu.ru

[Ipu peanusaruu o6pa3oBaTeIbHON IPOrPaMMBbI B KOJIJIEAKE TPUMEHSIOTCS 3JIEKTPOHHOE
o0y4yeHHe U TUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

Jlis mpoBeneHUsl ayAUTOPHOM M BHEAyIUTOPHON KOHTAKTHON pabOThl MCHOJB3YIOTCS
TEXHOJIOTUH BUJCOKOH(EPEHIICBSI3H.

Jlig mpoBeneHUsl BCeX BUOB 3aHSTHHA HCIOJB3YETCS 3JIEKTPOHHAs HH(YOPMAIOHHO-
oOpa3oBaTenbHas cpeia By3a.
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4. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOU JIVC-
OUIIJIMHBI

KoHTpousb ¥ onieHKa pe3ysbTaToOB OCBOCHHMS AUCLUIUIMHBI OCYIIECTBIIIETCS NPENnoaaBa-
TEJIEM B ITPOLIECCE TIPOBEACHMS PAKTUYECKUX 3aHATHM, TECTUPOBAHM, HA 3a4ETE C OLICHKOM.

®opMBbI U METOBI KOH-
TPOJISl U OLIEHKH pe-
3yJbTATOB 00YUYEeHUsI

Pe3yabTaTsl 00yueHust
(ocBOCHHBIC YMEHNSI, YCBOCHHbIC 3HAHUSA)

B pe3yibTate ocBOCHHMS IMCHUILUIMHBI 00y4YaIOLIHICA 10/IKEH YMeTh:

® Ha3bpIBaTh: U3yUEHHBIE BELIECTBA M0 TPUBUAIBHON I MEXAYHAPOIHON
HOMEHKJIATYypE; KoHTpobHBIE pabOThI
e OmpeseNATh: BaJeHTHOCTh U CTENeHb OKMCIEHHS XUMHYECKUX deMeH- | 1€CTHpOBaHUEe

TOB, TUIl XMMUYECKOU CBS3U B COEIMHEHMSIX, 3apsi HOHA, XapaKTep Cpelbl 3ayer ¢ OLeHKOH

B BOAHBIX pacTBOpax HEOPraHMYECKUX U OPraHUYECKUX COEIWHEHUH,
OKHCIIUTENb W BOCCTAHOBUTEJb, MPUHAMJIEKHOCTh BEILECTB K pPa3HbIM
KJIacCaM HEOPraHUYECKUX U OPraHUYECKUX COEAUHEHHUI;

® XapakTepu30BaTh: 3JEMEHThl MaJbIX MEPUOAOB IO HUX IIOJOKEHUIO B
[Tepuoanueckoii cucteme JI.M1.Menzneneesa; ob1ye XuMHIECKHE CBONCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJI4CCOB HEOPraHMYECKUX W OpraHuye-
CKHX COEJIMHEHHUI; CTPOEHUE U XUMHUYECKUE CBOWCTBA U3YUEHHBIX HEOpra-
HUYECKUX U OPraHUYECKUX COCAUHEHU;

® O0BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS,
NPUPOSTy XUMHUYECKOW CBS3M (MOHHOW KOBaJEHTHOM, METAJUIMYECKOW H
BOJIOPOIHOM), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMH 1 TIOJI0KEHHIE
XUMHYECKOTO PABHOBECHS OT PA3JIMYHBIX (PAKTOPOB;

® BBIOJHATE XUMUYECKUH 3KCHEPUMEHT: IO PACIIO3HABAHUIO BayKHEH-
IIMX HEOPTaHUYECKUX U OPraHUYECKUX COEIUHEHUN;

® TPOBOJNTH: CAMOCTOATEIBHBIA MOUCK XUMUYECKOW WH(POPMAIIUU C HUC-
MOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUMH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

® JCIIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHH Il 00pabOTKH U Tiepeadn
XUMHYECKON HH(POpPMAIIMY U €€ MTPEICTABICHHS B PA3IMYHBIX opMax;

® CBs3BIBaTh: M3YYCHHBIH MaTepHall CO CBOEH MpOo(hecCHOHATBHON aes-
TEIbHOCTBIO;

® pemaTh pacyeTHHIE 331a9H 110 XUMUIECKUM (POpMYJIaM B YPaBHEHUSIM;
® UCIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MIPAKTUYECKOH Jes-
TEJLHOCTH U TIOBCETHEBHOM KU3HU:

e Il OOBSCHEHHMS] XMMHUYECKHX SBJICHUM, MPOMCXOIALIMX B MPUPOJE,
OBITY U Ha POU3BOJICTBE;

® OIpeJeNeHns] BO3MOXHOCTH MPOTEKAHUSI XMMHUUECKUX MPEBpPaIlEHUN B
Pa3IMYHBIX YCIOBUSX U OLIEHKH MX MOCIIE/ICTBUN;

® 3KOJIOTMYECKH I'PaMOTHOIO NOBEJEHUS B OKPYKAIOIIEH Cpele;

® OIICHKM BIIMSAHUSI XMMHYECKOTO 3arps3HEHHUs] OKPYXKarolIew cpenbl Ha
OpraHu3M Y€JIOBEKA U APYTHE KUBbIE OPTraHU3MBI;

e (e30macHOro OOpamieHus] ¢ TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH U
1a00paTOpHBIM 00OPYAOBAHHEM;

® [IPUTOTOBJICHUS PACTBOPOB 3aJJaHHOW KOHIIEHTpAIMH B OBITY M Ha MpoO-
U3BOJICTBE;

KPUTHUYECKON OLEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(POpPMAIMH, MOCTY-
MAIIEN U3 pa3HbIX HICTOYHUKOB.

B pe3yabTare ocBOeHUSI TUCHUIIUHBI 00y4alOUIUIICS 10/2KEH 3HATD! KonTponbHbIe paboThI
® CMBICT TOHSTHIl: BEIIECTBO, XMMHYCCKHUI 3JIEMEHT, aTOM, MOJIeKyna, | TecTHpoBaHue
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAsI MAaCChl, MOH, aJUIOTPOMHsI, 30~ | 3a4ET C OLEHKOM

12



TOIbI, XMMHUYECKasi CBS3b, JCKTPOOTPUIATEIBHOCTh, BaJIEHTHOCTb, CTe-
NICHb OKUCIICHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX
BEIIIECTB, BEIIECCTBA MOJCKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS, pac-
TBOPBI, IEKTPOIHUT U HEDICKTPOIUT, IJICKTPOIUTUYECKAsT TUCCOIMAIIUS,
OKHCITUTEIb U BOCCTAHOBHTEIb, OKUCICHHE U BOCCTAHOBJICHHUE, TEIUIOBOU
3¢ eKT peakuuu, CKOPOCTh XMMUYECKOH Peakluy, KaTalu3, XUMUYEeCKOe
paBHOBeCHe, YIJIEPOAHBIA CKeleT, (pyHKIMOHANbHAs TpyIIa, W30Mepus,
TOMOJIOTHS,

® CMBICJI OCHOBHBIX 3aKOHOB XMMHU: COXPAaHEHHS MACChI BEILIECTB, TOCTO-
STHCTBA COCTaBa BellecTB, [lepuoandeckuii 3akon J[.1. Menneneena;

® OCHOBHBIC TEOPUM XHUMHHU: XUMHUYECKOW CBSI3H, SJICKTPOIUTHYCCKON
JMCCOIMAIIUH, CTPOCHUS OPTaHUYECKUX U HEOPTaHUYCCKUX COCIMHCHUM;

e BaXHEHIIME BEIIECTBA U MaTepHAJbl: Ba)KHEHIINE METAIJIBl U CILIABHI;
cepHasi, CoJIsiHasl, a30THAsI U YKCYCHAasi KUCIIOTHI; 01aropoaHbIe ra3bl, BOJIO-
POJ, KHCIIOPO, TaJOTeHbl, MIeJI0YHbIE METaJUIbl; OCHOBHBIC, KUCIOTHBIE H
amM(oTepHbIe OKCUIBI M THUAPOKCHIBI, MIEIOYH, YITIEKHCIBIH U yrapHbIH
rasbl, CEpHUCTBIM Ta3, aMMHUaK, BOJA, MPUPOAHBIA ra3, METaH, 3TaH, 3THU-
JICH, alleTUIICH, XJIOPHU]I HATPHs, KapOOHAT U TUAPOKApOOHAT HATPHS, Kap-
60oHaT u ¢ocdar KanbLusa, OEH30J, METAHOJ U ITAHOJ, CIIOKHBIE (QUPHL,
JKUPBI, MblJIa, MOHOCaXapuabl (TJIF0K03a), IoJIUcaxapuasl (Kpaxmani U mel-
JIF0JI03a), AHWJIMH, aMUHOKHCIIOTBI, OCJIKHA, MCKYCCTBEHHBIE M CHHTETHYEC-
CKHUE BOJIOKHA, Kay4yKH, INIACTMACCHI;

® BKJAQJ POCCHUHCKUX M 3apyOC)KHBIX YUEHBIX, OKa3aBIIMX HAUOOJIbIICEe
BJIMSIHUE HA PAa3BUTHE XMMUHU.
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