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1.OBIIASI XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIHUIIVIMHBI XUMMU A

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Iporpamma y4eOHOW AMCUMIUIMHBI SIBISIETCS YacThbI0 OCHOBHOW MpOQecCHOHATBHON
obpasoBarenbHOl mporpamMmmbl B cooTBercTBUM ¢ DPI'OC mno cmenumansHoct 13.02.13
OKcIuTyaTanus U OOCITYKMBaHHUE 3JIEKTPUYECKOTO M AJIEKTPOMEXaHHMYECKOro 00OpyAoBaHHs (IO
OTpaCIIsIM).

1.2. MecTt0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOH  MNpo(ecCHOHAIBLHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI

JucuumnnuHa «XuUMUS» OTHOCUTCS K TUCIHHUIUIMHAM 00111e00pa3oBaTeIbHOM MOATOTOBKH,
U3y4aeTrcs BO 2 CEMECTpeE.

1.3. Lean u 3axa4n JMCUMILVIMHBI — TPEOOBAHUS K Pe3yJIbTaTaM OCBOECHHS TMCIUIJIMHbBI

B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI 00yUYaIOUIHIICS TOJKEH

3HATh:

® CMBICJ TOHSATUN: BEIIECTBO, XMMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJId, OTHOCHUTEIbHbIE
aTOMHAasi W MOJEKYJIApHasT MacChbl, HWOH, aJUIOTPOIHS, M30TOIbI, XUMHYECKas CBS3b,
ANEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENEHb OKUCIIEHHUS, MOJIb, MOJIIPHASI Macca, MOJISPHbIN
00beM Tra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS,
pacTBOpBI, JJEKTPOJIUT W HEDIEKTPOJIHT, DSJIEKTPOJUTHYECKAs AMCCOLMALHNS, OKHUCIUTEIb W
BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHWE, TEIJIOBOM dS(QEeKT peakIuu, CKOPOCTh
XUMUYECKON PEeaKIlMM, KaTaln3, XUMUYECKOE PaBHOBECHE, YTIEPOIHBIN CKeJeT, (yHKIIMOHATbHAS
rpyIa, U30Mepusi, FTOMOJIOTUS;

® CMBICII OCHOBHBIX 3aKOHOB XHMHH: COXPAHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa
BemecTB, [lepuonnueckuii 3akon /.M. Menaeneena;

® OCHOBHBIE TEOPUM XUMHH: XUMHUYECKOW CBSI3HM, JJIEKTPOJIUTUYECKOW AUCCOLHMALINH,
CTPOEHUS OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI;

e BAXKHEHIIKE BEIIECTBA U MaTEpUaJIbl: BAKHEUIIINE METAJUIBI U CIUIABBI; CEpHasi, COJIsIHAs,
a30THas U yKCYCHas KUCJIOTHI, OJaropojaHbIe Ta3bl, BOJAOPOJ, KHCIOPOJ], TajOreHbl, MIETOYHBIE
METaJUIbl; OCHOBHBIC, KUCJIOTHBIE U aM(OTEPHBIC OKCHUJIBI M TUJIPOKCHUIBI, IIEIOYH, YIIICKUCITBIA U
yrapHblii ra3bl, CEPHUCTBIA T'a3, aMMHUAK, BOJA, IIPUPOAHBIN ra3, METaH, dTaH, dTUJICH, al€TUJICH,
XJIOpUJl HATpHsi, KapOOHAaT M TUAPOKapOOHAT HaTpus, KapOoHar U (ocdaTr kampuusa, OeH30I,
METaHOJ W STaHOJ, CIOXHBIE 3(UPHI, KUPBI, MbUIa, MOHOCAaXapuIbl (TJIIOK03a), MOIUCAXaAPHUIbI
(kpaxmasl U MEJUTI0I03a), AHWIMH, aMHHOKHCIIOTHI, OETKH, MCKYCCTBEHHBIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI;

® BKJIAJ POCCHUMCKUX M 3apyOEKHBIX YYCHBIX, OKA3aBIIMX HauOoJIblliee BIUSHUE Ha
pa3BUTHE XUMUU;

yMeTh:

® HAa3bIBATh: U3YUYEHHBIEC BEUIECTBA 10 TPUBUAIBLHOW WUIIM MEXKIYHAPOAHON HOMEHKIIATYypE;

® OIpENENsATh: BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKHX JJIEMEHTOB, THI
XAMHYECKOM CBSI3M B COCIMHEHUAX, 3aps] HOHA, XapakTep CpeAapl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX U OPraHUYECKUX COEAUHEHMM, OKUCIUTENIb U BOCCTAHOBUTEIND, IPUHAIEKHOCTh
BEIIIECTB K pa3HbIM KJIaCCaM HEOPTraHWYECKUX U OPraHUYECKUX COEIUHEHHII;

® XapaKTEepU30BaTh: JJIEMEHTHl MAJIBIX IEPHUOJOB IO HUX MOJIoXkeHHUIo B [lepuonnueckoit
cucreme J[.M.MenneneeBa, oOmpe XUMHUECKHE CBOMCTBA META/JIOB, HEMETAJIOB, OCHOBHBIX
HEOPraHWYECKUX M OPraHMYECKUX COEAMHEHHI; CTPOCHHE W XUMHUYECKHE CBOWCTBA M3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHNUN;

® OOBSICHATH: 3aBHCHUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHS, MPUPOIY
XUMHUYECKOH CBS3M (MOHHOM KOBAJIIGHTHOW, METANIMYECKOW U BOJOPOJHOI), 3aBUCHUMOCTH
CKOPOCTH XMMHUUYECKOW PEAKIIUH U TTOJ0KEHNE XMMHUIECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;
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® BBHIIONHATH  XMMHUYECKHMH  OKCIEPUMEHT: IO  DPACMHO3HABAHUIO  BAKHEHIIHX
HEOPraHMYECKUX U OPraHUUECKUX COEIUHEHUN;

® TPOBOAMTH: CAMOCTOSTEIbHBI TMOUCK XUMHUYECKOW HMH(MOPMAIMHU C HCIOJIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHHMH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WNHuTtepHeta);

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JUI OOpabOTKH M MepeJauyd XUMHUYECKOU
UH(OPMALIUH U €€ TPE/ICTABICHUS B pa3IMYHbIX (hopMax;

® CBs3bIBAaTh: M3yYCHHBII MaTepuall co CBOeH NMpo(ecCHOHANBHOM AesTeIbHOCTHIO;

® pellaTh: pacyEeTHbIE 33Ja4l 110 XUMUYECKUM (OPMYJIaM U YpPaBHEHUSM;

® 1CIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS UM YMEHUS B IPAKTUYECKOH IEATENbHOCTH U
HIOBCEHEBHOM KU3HU JUISL:

- 00BACHEHHS] XUMUYECKUX SIBJICHUH, IPOUCXOAALINX B MIPUPOJIE, OBITY M Ha TPOU3BOJICTBE;
- OIIpeJeNIeHUs] BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHX IMPEBPAILECHUI B Pa3IMUYHBIX YCIOBUAX U
OIICHKHU UX MOCJICJICTBUH;

- 9KOJIOTUYECKH I'PaMOTHOI'O TIOBEICHHUS B OKpYXKalollei cpeie;

- OLIEHKY BIIMSTHUS XMMUYECKOTO 3arpsS3HEHUST OKPYKAIOMIEH Cpebl Ha OpraHu3M 4elloBeKa
U JIpyTHe )KUBbIE OPraHU3MBlI;

- 0Oe3omacHOro OOpamIeHHsI ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH M JaOOpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMMYECKOM HHGOpMaluu, MOCTyHaroled u3
pa3HBIX HCTOYHHUKOB;

HMeTh NPAKTHYeCKHIl ONbIT:

® JCIIOJIb30BaHMS IPUOOPETEHHBIX 3HAHWI M YMEHUH B MPAKTHUECKON IS TEIHHOCTH.

2 CTPYKTYPA U COJAEPXAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0beM y4eOHOH JMCHHUIIMHBI M BUABI Y4e0HOH padoThI

Buj yueonoii pa6oTnl O06beM yacosB
2 cemecTp

MakcumajbHas yyeOHas Harpys3ka (scero) 72
O0s3aTesIbHAsE AYAUTOPHAS YueOHasi Harpy3Ka (Bcero) 68
B TOM YHCJIE:
JEKIHNH 46
1ab0paTOpPHBIE 3aHATHS 10
MPAKTAYECKUE 3aHATUS 12
Koncynbranuun 2
CamocrosiTejibHas paboTa o0yuyaruierocs (Bcero) 4
npopaboTKa KOHCIIEKTa JIEKIHH, paboTa ¢ peKOMEH1yeMOi TUTepaTypoi, 4
nouck yueOHoil nndopmanmu B cetu MHTepHET
IIpome:kyTouyHas aTTecTanus B popMe 3a4€eTa ¢ OLEHKOMH -




2.2. TeMaTHuyeCKMil IJIAH U COAEPKAHMUE YUeOHOM JUCHMIIIHMHBI Xumust
HaumeHoBaHue Conep:kanue y4eOHOro Matepuasia u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4a0IIMXCS Oo0bem | YpoBeHb
pa3aeyioB U TeM 4acoB | OCBOEHMHS
1 2 3 4
Paszpen 1. OBIIIAA U HEOPTAHUYECKASA XUMUA 39
Tema 1.1. OcuoBubie | Comepkanue yueOHOro MaTepuana 3
MOHATHS U 3aKOHBI OcHoBHbIe TOHATUS XUMUU. BemectBo. AtoMm. Moiekyna. XuMuueckui aseMeHT. Asutotponusi. [Ipocteie u 2 1
XUMUH. CIIOKHBIE BellecTBa. KauecTBeHHBIN U KOJIMYSCTBEHHBIN COCTAB BEMIECTB. XUMHUYECKUE 3HAKUA U (POPMYIIBI.
OTHOCHUTENBHBIE AaTOMHAsI U MOJIEKYJIsIpHasi Macchl. KonnuecTBo BelecTsa.
IIpakTuyeckoe 3ansitue Nel. IIpoBepka OCHOBHBIX 3aKOHOB XMMHHU. CTeXHMOMETpUs. 3aKOH COXpaHEHUs 1 2
Macchl BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOrajapo u
CJIEJICTBHS MX HETO.
Tema 1.2. Coneprxkanue y4eOHOro Marepuasia 5)
ITepuognuecknii 3akoH | Ilepuoamueckuii 3akon JI.M. MengeneeBa. Otkpeitue JI.M. MenaeneeBsiM Ileproandeckoro 3akoHa. 4 1-2
u [lepunonnueckas [leproanueckast Tabnna XUMUYECKUX AJIEMEHTOB — rpaduueckoe oToOpakeHne NepHUoAMUECKOro 3aKOHa.
cucremMa XumMudeckux | CTpykTypa nepruoarndeckoi TabIuIlbl: epHo sl (Malbie U O0MbIlKe), TPYIHI (TJIaBHAS U TOOOYHAs).
anemenToB J[.1. Crtpoenue atoma u nepuoanueckuii 3akon .M. MenneneeBa. ATom — ciokHas dactuna. Aapo (mpoToHbI U
MenneneeBa u HEUTPOHBI) U ANEKTpOHHasT oOonouka. M3otombl. CTpoeHHE SIEKTPOHHBIX 000I0UEK aTOMOB AJIEMEHTOB
CTpOEHHE aToMa. MaJbIX epruooB. OCOOEHHOCTH CTPOEHUS AMEKTPOHHBIX 000JI0UEK AaTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJIOB
(mepexonHbIX 31eMeHTOB). [loHsATHE 00 OpOHMTANAX. S-, p- U d-opOuTamu. DIEeKTPOHHbIE KOH(MUTYpaluu
aTOMOB XUMHYECKHUX JIEMEHTOB.
3HavYeHHEe MMEePUOANYECKOr0 3aKOHA U MEPUOJANYECKON cucTeMbl XuMHUueckux annementoB /.M. MenneneeBa
JUTSl pa3BUTHS HAYKU Y IOHUMaHUSI XUMUYECKOW KapTUHBI MUpA.
IIpakTuyeckoe 3anaTue Ne2. Cocras aToma. 1 1
KonTponbnas padora Nel Tlepuonnueckuit 3akon u [lepuonndeckas cuctema XxuMmudeckux snemeHToB J[. 1.
MemnzeneeBa 1 CTpO€HHE aTOMa.
Tema 1.3. Ctpoennue Coneprxanne y4eOHOT0 MaTepuasa 5
BELIECTBA. KoBanentHass xumudeckasi CBs3b. MeXaHU3M 00Opa3oBaHUsl KOBAJEHTHOW CBS3M (OOMEHHBIH W JOHOPHO- 4 2

Kparnocts
BEILECTB C

aKLENTOPHBIN). DJeKTpooTpulaTenbHOCTh. KoBajeHTHbIE TOJNSpHAsT W HEMNOJspHas CBSI3U.
KOBQJIGHTHOM CBsI3M. MOJIEKYJIsIpHbIE W aTOMHbIE KpHUCTaUIMyeckue pemerku. CBOMCTBa
MOJICKYJIIPHBIMU U aTOMHBIMU KPUCTATINIMYCCKUMHU PCIHICTKAMU.

HMonnas xuMmudeckassi CBS3b. KaTI/IOHbI, ux 06p&30BaHI/IC U3 aTOMOB B PE3YJIbTATC IMPOLCCCa OKUCICHUA.
AHUOHBI, UX 00pa30BaHHE W3 aTOMOB B pe3yJibTaTe Mpollecca BoccTaHOBIEHUs. VIOHHAs CBSI3b, KaK CBA3b
MCKAY KaTUOHAMU W aHUOHAMHU 3a CUCT BJICKTPOCTATUYCCKOTO MPUTSKCHUS. Knaccnq)mcaum{ HOHOB: IIO
COCTaBy, 3HAKY 3apsijia, HAJIWYHIO THAPATHON 000J0uku. MoHHBIE KpucTayuindeckue pemnietkn. CBOMCTBa
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BELIECTB C HIOHHBIM TUIIOM KPUCTAITTHYECKON PEIIETKH.

Meramuueckas cBs3b. MeTaimnyeckasi KpUCTALTMYECKas PEIIeTKA U METaNINUeCKasi XMMUYECKasi CBA3b.
ArperaTtHble COCTOSIHUSI BEIIECTB M BOJIOPOJAHAS CBS3b. [Bepaoe, >KUIKOE U Ta3000pa3HOE COCTOSHUS
BeulecTB. [lepexon BelecTBa U3 OJJHOTO arperaTHOro COCTOSIHUSA B Apyroe. BogopoaHas cBsi3b.

UYuctele BemectBa u cMmecu. [loHsTe o cMecu BemiecTB. ['oMoreHHble U rereporeHHsie cmecu. CoctaB
cMmeceit: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBast OISl IPUMeECEH.

Hucnepcusie cuctemsl. llonarue o mucnepcHoil cucreme. [lucnepcHas (aza W AUCIEPCHOHHAS Cpena.
Knaccudukanus mucnepcHbix cucteM. [IoHSITHE 0 KOJUIOUAHBIX CUCTEMAX.

IIpakTuyeckoe 3ansiTue Ne3. Pemenne pacueTHbixX 3a7a4. PacdyeTs MaccoBO# 1071 (MacChl) XMMHUYECKOTO 1

COEJIUHEHUS B CMECH.

KonTponbnas pabora No2 CtpoeHue BeniecTna.
Tema 1.4. Bona. Coneprkanue ydeOHOro Marepuasia 6
PactBopHI. Bona. PactBopel. PactBopenuwe. Bonma kak pactBoputenb. PacTBopuMOCTh BemniecTB. HachllieHHBIE, 4
DNeKTPOIUTHYECKAS HEHACBILICHHbIE, MEPECHIIIEHHbIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTHU T'a30B, KUJIKOCTEH M TBEPABIX
JUCCOLUALUS. BEIIECTB OT Pa3NUYHBIX (PAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

OneKTpoIMTHYECKAs JUCCOLMALMA. DJIEKTPOJIUTBI U HEANEKTPOIUTHL. CTENEeHb 2IEKTPOIIMTUYECKOM AUCCOLA-

K. CHibHbIE U ca0ble 31eKTPOoIUThl. OCHOBHBIE MTOJIOKEHUS TEOPUHU DJIEKTPOITUTHUECKON TUCCOLIUAINH.

Kucnorel, o0CHOBaHUS U COJIM KaK 3JEKTPOJIUTHI.

IIpakTnueckoe 3ansaTne Ne4. Pacuer 3a/1a4 Ha paCTBOPEHHE BELIECTB. 1

JlabopaTopnasi pabora Nel. [IpurorosieHne pacTBOPOB Pa3IMYHON KOHIEHTPALUN 1
Tema 1.5. Conepxanue yueOHOro MaTepuasa 5
Knaccudukanus Kucnorsl n ux cpoiictBa. KHCIOTBI Kak 3JlEKTPOJIUTHI, MX KiacCU(UKAIMSA MO Pa3INYHbIM MpPHU3HAKAM. 4
HEOPraHUYECKUX XUMHUECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUU DBIEKTPOJUTHUYECKON auccouuanuu. OcobeHHOCTH
COEIMHEHUH U UX B3aMMO/JICHCTBUSI KOHLIEHTPUPOBAHHONW CEpHOM M a30THOM KHCIOT ¢ MeTamiamMud. OCHOBHBIE CIOCOOBI
CBOIICTBa. MOJTYYEHUS! KUCIIOT.

OcHoBaHus U ux cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KJIAcCU(UKALUS MO pa3InYHbIM MpU3HAKAM.

XHWMHUYECKHE CBOMCTBA OCHOBAHMHM B CBETE€ TEOPUU DJIIEKTPOJIUTHUECKON auccouuanuu. PasnoskeHue

HEpAacTBOPUMBIX B BOJIe OCHOBaHHM. OCHOBHBIE CLIOCOOBI MOTYYEHHS] OCHOBAHHH.

Comu n ux cBoiictBa. Conu Kak 31eKTpoauTsl. ConM CpeHUE, KUCIIBIE U OCHOBHBIE. XHMUYECKUE CBOMCTBA

COJIEH B CBETE TEOPHUH DIICKTPOITUTHIECKOU nuccormaniu. CriocoObl MOTydeHHs COJeH.

Oxcunpl 1 ux cpoiictBa. ConeoOpasyromue U HecosieoOpaszyromnie okcuabl. OcHOBHBIE, aM(oTepHbIE U

KHCIIOTHBIE OKCHJIbl. 3aBUCUMOCTb XapaKTepa OKCHAa OT CTENEeHH OKHUCICHHS 00pa3ylollero ero Merauia.

XUMHYECKUE CBOMCTBA OKCUIOB. [loydeHne OKCHuIoB.

IIpakTuyeckoe 3ansaaTue NeS. PacueT 3a/1a4 Ha XUMHYECKHUE CBOMCTBA KUCIIOT, OKCUJIOB. 1
Tema 1.6. Copep:xanne yueOHOro MaTepuana 9




XUMUYECKUE PEAKIINH.

Knaccupukanus XuMu4eckux peakuui. Peakuum coequHEHUs, pasIoXKeHHs, 3aMeIlleHusi, OOMEHa.
Karanmutuueckue peakiuu. OOpatumble U HEOOpaTUMBIEC peakui. | OMOreHHbIE U TeTEpOTreHHbIE PEAKIINH.
OK30TepMUYECKHE U  HHAOTepMHUYecKHe peakuuu. TernoBod 3¢p¢dexkT XMMHUYECKMX peakLui.
TepMoXuMHUUYECKHE YPaBHEHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb OKucieHusA. OKHUCIUTENb U BOCCTAHOBIICHHE.
BoccranoBurens u okuciaeHne. MeTo| 3JeKTPOHHOTO OaslaHca JJIsi COCTaBJICHUS YPaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKLIUN.

CkopocTh XxuUMHUECKUX peakuuid. IloHATHE O CKOPOCTHM XMMHYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX PEAKIMA OT pa3iuyHbIX (aKTOPOB: MPUPOABI PEArHMPYIOLIUX BEIECTB, MX KOHLEHTPALHH,
TEMIIEPATyPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCII0JIb30BAHUS KaTaJIu3aTOPOB.

OOpatuMocTh XUMHUECKUX peakuuid. OO0paTuMble U HeoOpaTUMbIE peaklUH. XMUMHUYECKOe paBHOBECHE U
CIIOCOOBI €T0 CMEIICHUSI.

IIpakTuyeckoe 3ansaTueNe6. CocTaBieHHE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAKIMl METOA0M
9JIEKTPOHHOTO OajaHca

JlaGoparopHasi padora Ne2.
WccnenoBanue BIMSHUSA Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIUHU.
KonTtponbHast pabota Ne3 Xumuueckue peakiuu

Tema 1.7. Metajuibl u
HEMETAILJIBI.

Coneprxkanne y4eOHOTo MaTepuasia

(o]

Mertamnpl. OcoOEHHOCTHM CTPOEGHHS AaTOMOB M KpucTauloB. @DHU3MUECKHe CBOMCTBa METaJlIOB.
Knaccupukanus MeTalioB MO  pa3dUM4HbIM  INpPU3HAKaM. XHUMHYECKHE CBOICTBAa  METaJlJIOB.
DNEKTPOXUMHUYECKHUN PsiJi HAIPSDKEHNUH MeTaiioB. MeTamiorepmust.

Koppo3us meramioB: XxuMuyeckass U 3JIEKTPOXUMUYECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3UHM OT YCIIOBHIl
okpykatomie cpeapl. Knaccugukaius Koppo3suu METaUIoOB MO pa3inuyHbIM npu3HakaM. CriocoObl 3aiuThl
METAJIJIOB OT KOPPO3HH.

O6mre ciocoOwl monmyyeHust MeTayuioB. [lonstue o metamnypruu. CruiaBbl YepHbIE U LIBETHBIE.

Hemerannsl. OcobeHHOCTH CcTpoeHHs aTomMoB. Hemeramnbl — mpocThie BeliecTBa. 3aBUCUMOCTh CBOMCTB
raJIONeHOB OT UX nojoxeHus B Ilepnoanueckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEBHBIE CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHHSI B PSAY JIEKTPOOTPHUIIATETLHOCTH.

IIpakTuyeckoe 3ansitTueNe/. PemeHne skcnepuMeHTAIBHBIX 3371a4 1Mo TeMe «Metamis» u «Hemeramib»
Kontponbras pabora No4 MeTaibl 1 HEMETAIIIBI

JlabopaTopnasi pabota Ne3. lcciienoBanre BOCCTAaHOBHTEIBHBIX CBOWCTB METAJIJIOB.

Paznea 2. OPTAHUMYECKASA XUMUSA
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Tema 2.1. OcHOBHEIE

| Conepxanue yueGHOro Matepuana




TTOHSTHS
OPraHU4eCKOW XUMHUHU
Y TEOpHs CTPOCHUS
OpraHUYECKUX
COCTUHEHUN.

IIpenmer oprannueckoil xumuu. IIpupoaHble, HCKYCCTBEHHBIE M1 CHHTETUYECKHE OPraHUYECKHE BEILECTBA.
CpaBHEHHE OPraHNYECKUX C HEOPIraHUYECKUMU BEIIECTBAMHU.

XUMUYECKOE CTPOEHHUE KaK NOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Teopust crpoeHuss opranudeckux coeauHeHuit A.M. byrtnepoBa. OCHOBHbBIE TIOJIOKEHUS TEOPHUU
XUMHUYECKOro cTpoeHus. M3omepuss u wusomepbl. Xumuyeckue (GOpMysbl M MOACIUM MOJEKYI B
OPraHU4YeCKON XUMHH.

Knaccudukanus oprannyeckux Bemects. Kiaccugukaius BemecTB 0 CTPOSHHUIO YIJIEPOJHOIO CKeleTa U
HAUIMYHIO (PYHKIIMOHAIBHBIX rpynil. 'omonoru u romonorusi. Hagana nomenxiatypst [IUPAC.

1-2

Tema 2.2.
YrneBogopoibl U ux
MPUPOJIHBIE
HMCTOYHHKHU.

Copep:xanue yueOHOro MaTepuana

~

AJKaHBI: TOMOJIOTHYECKMM PpsiJl, U30MEpUsS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB
(MeraHa, 3TaHa): TOpeHHe, 3aMellIeHHe, pa3lioKeHue, AeruapupoBanue. [IpuMeHeHre aakaHOB Ha OCHOBE
CBOMCTB.

[Muknoankansl. ['oMonornyeckuif psiA 1 HOMEHKJIATypa IMKJIOAIKaHOB, MX oOwias ¢opmyna. M3zomepus
[IUKJIOAIKAHOB: MEKKIIACCOBAasi, YrIepoaHoro ckeneta. [lomyuenne n pusnyeckne cBOMCTBA IUKIOAIKAHOB.
XHUMHUYECKUE CBOWCTBA LUKIOAIKAHOB. [Ipumenenue.

AnkeHpl. OTWJIEH, €ro INOJy4YyeHHe (JIeruJIpUpOBaHUEM JTaHA, JCHOJUMEpU3AlMENd IOJUATUIICHA).
I'omostornueckuii psi, U30MEpHs, HOMEHKIATypa aJlKE€HOB. XMMHUYECKHE CBOMICTBA ITHIIEHA: TOPEHUE,
KauecTBEHHbIE peakinu (oOecuBedrBaHue OPOMHOI BOJBI U PAcTBOpA MEpPMaHraHaTa Kajus), TUApaTalus,
nosimMepusanus. [Ipumenenne sTuineHa Ha OCHOBE CBOWCTB.

Huensl. [loHsATHE O NMEHax Kak YIVIEBOAOPOJAX C JABYMS ABOMHBIMHU CBs3IMU. CoONpsKEHHBbIE JMEHBI.
Xumuueckue cBoiicTBa OyraaueHa-1,3 u u3onpeHa: obecrBeurBaHue OPOMHON BOJBI M MOJIMMEPU3ALUS B
Kay4yKH.

AnkuHbl. AnetuiieH. XMMUYECKUEe CBOMCTBA alleTHIIEHa: TopeHue, o0ecliBeunBaHe OpOMHOI BOJIbI, IPUCOE-
JUHEHUE XJIOpPOBOAOpoAa W ruaparanus. [IpuMeHeHHe aneTuieHa Ha OCHOBE CBOMCTB. MekkiaccoBas
u3zoMepus ¢ ankajaueHamu. [lonydenue aneTuaeHa MUpoIn30M MeTaHa U KapOUIHBIM CLIOCOOOM.

Apenbl. benszon. XumMuueckwe CBOMCTBa O€H30Jla: TOPEHHE, PEaKIMH 3aMelleHUs (TrajJoreHHpOBaHUE,
HuTpoBaHue). I[IpumeHenue OeH301a Ha OCHOBe CBOiicTB. ['oMomormueckuit psin apeHoB. Tomyod.
HutpoBanue tonyona. Tporun. IlpuponHble HCTOYHMKM yriieBonoponoB. [IpuponmHbiii ras: cocras,
npUMEHeHHe B KadecTBe TorumBa. IlomyTHblii HedTsaHON ra3, ero mnepepabotka. Hedts. CoctaB u
nepepabotka HedTu. [leperonka nedru. Hegrenponykrel. OkTaHOBOE YMCIIO OEH3UHOB.

JlaGopaTopuas paGora Ned.. [TonyuyeHue STHIIEHA U U3YYSHHE €r0 CBOICTB

IIpakTnueckoe 3ansaTue Ne8. Pacuernbie 3anaun. CuHTE3 peakuuit
KonTtponbHast pabota Ne5 YrneBo1opoasl M MX NPUPOIHBIE HCTOYHUKU

Tema 2.3.
Kucnopoaconepxamue
OpraHHYecKue

Coneprxanue yaeOHOro MaTepuasa

12

Cruprel. [Tonyuenue 3TaHona OpOKEHHEM TIIIOKO3BI M THApAaTaIuel THieHa. [ uapoKcuiIpbHas Tpymma Kak
¢dbyakiuonanpHas. [loHsATHe O mpenerabHBIX OJHOATOMHBIX CIHUPTaX. XMUMHUYECKHE CBOMCTBA 3TAHOJNA:
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COEIUHEHMUS.

B3aMMOJICIICTBIE C HATpUeM, OOpa3oBaHHE MPOCTHIX U CIOXKHBIX 3(QUPOB, OKUCIEHHWE B ajbACTHU].
[Ipumenenne 3TaHONa HAa OCHOBE CBOMCTB. METWIIOBBIA CHUPT M €ro MCIOJb30BaHUE B KAueCTBE
XUMHUYECKOTO ChIpbsi. TOKCHYHOCTh METaHOA U MPABHJIA TEXHUKHU 0€30MacHOCTH MPHU paboTe C HUM.
MHoroaromHuble cnupThl. M30Mepusi 1 HOMEHKJIATypa IpPEICTAaBUTENEH JIBYyX- M TPEXaTOMHBIX CIIHPTOB.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, X KaueCTBEHHOE OOHapyxeHue. OTaenbHbIe
MPEJCTaBUTEINN: ITUICHIIIMKOJIb, TIIMLEPHUH, CIIOCOOBI HX MOIY4eHHs, TPAKTUYECKOE IIPUMEHEHUE.

@®enon. Ousnyeckre U XMMHYECKHE CBOWCTBa (eHoNa. B3anMmHOe BiIusiHME aTOMOB B MOJEKyle (eHoa:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHUS U a30THOM KucaoTol. [Ipumenenue peHnosna Ha OCHOBE CBOMCTB.
Ansperuanl. [lonarue o0 anpaeruaax. AnpaeruaHas rpymmna kak QyHKuuoHanpHas. opMalbIeru u ero
CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIEHME B COOTBETCTBYIOLIUI CIHPT.
[TonydyeHnue anbIeruoB OKUCICHHEM COOTBETCTBYIOIIMX cnupToB. [lonukoHmeHcanus ¢opmanbaeruia ¢
denomom B peronodopmanpaeruHyto cMoiry. [IpuMenenue Gpopmaiibiernia Ha OCHOBE €ro CBOMCTB.
Kap6onossie kucnotel. [Tonstre o kapOoHOBBIX KucioTax. KapbokcunpHas rpynmna kak (GyHKIIMOHAJIbHAS.
I'oMostornueckuii psii NpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [loyueHne kapOOHOBBIX KHUCIIOT
OKHUCJICHHEM albJIETHI0B. XUMUYECKHE CBOWCTBAa YKCYCHON KHCIIOTBHI: OOIIMEe CBOWCTBA C MUHEPATbHBIMU
KHCIIOTAMHA W peakius 3Tepudukanuu. [I[puMeHeHne yKCYCHOM KHCIIOTBI Ha OCHOBE CBOWCTB. Bwicmime
KUpHBbIE KHCJOTHl Ha MpHUMEpe MaJbMUTUHOBOM M creapuHOBOH. MHOroo6pasue KapOOHOBBIX KHCIOT
(maBeseBas KUCIOTa KaK ABYXOCHOBHAs, aKpHJIOBasi KUCJIOTa KaK HempesesbHas, OEH30iHas KUCIIOTa Kak
apoMaTH4ecKas).

Cnoxuble 3¢upsbl U xupsl. [lonyuenue cinoxHbix 3¢upoB peakuueil stepuduxanuu. CiaoxxHble 3PUpPHI B
npupoje, ux 3Hauenue. [IpuMeHeHne cioxHbIX 3()UpOB Ha OCHOBE CBOMCTB.

Kupsl kak crnoxsble 3¢upbl. Kiaccudukanus >xupoB. XUMHYECKHE CBOMCTBA >KMPOB: TUAPOIU3 U
TUIPUPOBAaHUE )KUIKUX KUPOB. [IpMeHeHne KUpoB Ha OCHOBE CBOMCTB. MbLIa.

VYrineBonbl. YrieBoapl, HX Kiaccuukanus: MOHOcCaxapuasl (TIII0K03a, (PyKTO3a), qucaxapuibl (caxaposa)
U ToJIMcaxapuabl (Kpaxmall U LeI0103a).

I'mroko3a — BemecTBO C JABOMCTBEHHOW (YHKIIMEH — abJACTHIOCTHPT. XMMHUUYECKHE CBOMCTBA TIIFOKO3HI:
OKHCJICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTaHOBJEHHE B COpOMT, crupTroBoe OpokeHue. lIpumenenue
IJIFOKO3bI HA OCHOBE CBOMWCTB.

CrpoeHne u XuMHYECKHE CBOMCTBA Caxapo3bl. TeXHOIOTNYECKNE OCHOBBI ITPOU3BOJICTBA CAXaPO3bI.
Kpaxman. Crtpoenue Monekynbl. PU3NUECKME W XUMHUYECKHME CBOWCTBA, HAXOXKICHUE B MPUPOJE U
6uosiornyeckas posb. [lpumenenue.

Henmonosza. Ctpoenue, pusnueckre U XuMuieckue cporictBa. Haxoxnenue B mpupoje u OHojorudeckast
poab. IIpumenenune. CpaBHEHHE CBOMCTB Kpaxmalla U LEJIIH0I03bI.

3HayeHue yrieBOJOB B JKUBOM MPUPOJIEC U )KU3HU YEITOBEKA.

IIpakTnyeckoe 3ansaTHe Ne9. CBONCTBA OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

IpakTuuyeckoe 3ausitue Nel0. Xumudeckue CBOMCTBA albJICTHIOB
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JlabopaTopnas padora Ne5. [TonyueHne yKCyCHOM KUCTIOTHI M U3YYCHHE €€ CBOWCTB. 2
JlaGopaTtopHnas paGora Ne6. PacTBOopuMOCTH KHPOB, JOKA3aTEIBCTBO HMX HEMPEICIBHOTO XapakTepa. 2
OmbuieHne xupoB. CpaBHEHHE CBOMCTB MblLJIa U CUHTETUYECKUX MOIOIIMX CPE/ICTB
KonTpomnbnas pabora Ne6. Kucrnopoacoaepxaiiye opraHuuecKiue COSIMHEHIS
Tema 2.4. Copep:xanue yueOHOro MaTepuana 6
AzoTtcoaepikaiue Amunbl. [lonstme 00 amuHax. AHWINH, Kak OpraHMYECKOe OCHOBaHWe. llonmydeHwe aHWINHA W3 4
OpraHUYEeCKHe HUTpoOeH3oma. [I[puMeHeHe aHUIMHA HA OCHOBE CBOMCTB.
COEIUHEHMUS. AMUHOKHCTIOTBL. AMUHOKHCIIOTHI Kak aM(oTepHble AU YHKIIMOHAIBHBIE OPTaHUYECKHE COCTUHEHUS. X UMH -
[Tonumepsr. YeCKUE CBOMCTBA aMHHOKHCIIOT: B3aUMOJICHCTBUE CO IIEIOYaMH, KUCIOTaMH M JAPYr ¢ APYyrom (peakiius
nosinkoHaeHcauun). [lentuanas cBs3p u nonunentuabl. [IppumeHeHrie aMUHOKHUCIIOT HA OCHOBE CBOICTB.
benku. IlepBuynasi, BTOpu4Hasi, TPETUYHAS CTPYKTYPhl O€IKOB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TOpPEHHE,
JeHaTypanus, TUAPOIIN3, IIBETHRIC peakunu. bruonorndeckue GyHKIUn OEIKOB.
OCHOBHBIE TOHATHUS XHMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA. MoOHOMep, monumep, MNOJy4YEeHUE
MIOJINMEPOB peaklUMel MOIMMEpPU3ALUN U TOJIMKOHJIEHCAIMM, CTENEHb IOJIMMEPU3alud, CTPYKTYpHOE
3B€HO. THUIIbI IOJIMMEPHBIX LIETICH: IMHENWHBIE, pa3BETBICHHBIE, CIIUTHIE.
[Tnactmaccel. TepMoruiacTuuHble U TEPMOpPEAKTUBHBIE I1acTMacchl. [IpeacraBurenu miaacrmace. BonokHa,
ux kiaccudukanus. Ilomydenue BomokoH. OTAenbHbIE NPEACTABUTENN XMMHUYECKHX BOJIOKOH. Kaydyku
HaTypaJIbHBIN U CUHTETHYECKHE. BynkaHn3anus Kkaydyka, pe3uHa.
IIpakTnyeckoe 3ansaTue Nell. PemeHne sKkcrepuMEHTaNbHBIX 337ay Ha MOJIY4YEHHE U PACHO3HABaHUE 2
OpPraHMYECKUX BEIIECTB
CamocrodrenbHas paboTa 00y4aroIuXcs: 4
npopaboTKa KOHCIIEKTa JIEKIUi, paboTa ¢ PEKOMEHIYeMOW JHMTepaTypod, MOUCK ydeOHOW WHpopManuu B
Wnrepuere
IIpoMe:xxyTOoOYHas aTTecTanus B popMe 3a4€Ta ¢ OLEHKOMU -
Bcero: 72

Jis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCS Celylolue 0003HaueHus:
1 — o3HakOMUTENbHBIN (Y3HaBaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoayKTUBHBIN (BBIOTHEHHE AEATEIBHOCTH 110 00pa3sily, MHCTPYKLUHU HITH 110/I PYKOBOZCTBOM)
3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOITHEHHE ACATEIIEHOCTH, pEIIeHHe TPOOJIEMHBIX 3a7aq).
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3. YCJOBUS PEAJIM3AIIAU ITIPOT' PAMMBI YYEBHOU U CIIUILINHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanmzanus mporpaMMel JUCIUIUIMHBI TPEOYET HATMYHS YIeOHOTO KaOWHETa.

O6opynoBanue yaeOHOro KabUHeTa!

- HarsAHbIe TOcOOMS  (KOMIUIEKTHI Y4YeOHBIX TaONMIl, IUIAKATOB, IOPTPETOB
BBIJIAIOIIUXCS YICHBIX ),

- XUMHYECKas IOCy/a,

- XUMUYECKHE PEaKTUBBI.

- “H(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIC CPE/ICTBA;

- SKpaHHO-3BYKOBBIE TIOCOOHS;

- OubmoTeuHbIit GOHI.

3.2. UnopmannonHoe odecnevyenne 00ydeHus.
Ilepeyenn PeKOMeHayeMbIX yueOHBbIX U3/IaHUi, HNurepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEepaTypPhI

OCHOBHLIC HUCTOYHUKMU:

1. Epoxun IO.M. Xumus i1 npodeccHidi W CHCIUATBHOCTEH TEXHUYECKOTO U
€CTeCTBCHHO-Hay4dHOoro mpoduneit: mns crya. yupexnenuit CIIO / FO.M. Epoxun, W.b.
KoBanesa. — 8-e u3., crep. - M.: U3narenbckuii ieHTp «Akagemus», 2021. — 496 c. ISBN 978-
5-4468-9909-8

JlonoTHUTEeIbHbIE UCTOUYHUKH:

1. Opranunueckas xumus: yueOHuk: [12+] / HW.IL SxosneB, E. B. Kysaena,
E. B. ®enoposa [u ap.] ; mox pen. U. I1. AAkosnea. — Mocka: Jupekr-Menua, 2022. — 312 c.:
WL, CXEM., TaOJI. — Pexum JIOCTYyTIA: 1o [MOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=683112

2. BacwokoBa, A. T. Amnamutuyeckas xumusi: ydeObnuk / A.T.Bacrokosa,
M. /1. Benensimuaa. — 4-e m3n. — Mocksa: Jlamkos u K°, 2024. — 156 c.: un., tabn., cxem. —
(YueOHble w3maHus Juid  BY30B). — Pexum jgoctyma: mno moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=709878

3. benasun, U. 10. 100 6amioB mo XMMHMM: YYUMCS peLIaTh 3aJadyd: OT MPOCTHIX 10
CaMbIX CIIOXKHBIX: yueOHoe mocobue: [12+] / U. 0. benasun, B. I1. Cepreesa; mox pea. B. B.
HerpeGemnkoro. — 1. u3a. — Mocksa: Jlaboparopus 3Hanuid, 2022. — 259 c. — Pexxum nocrymna:
no mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=690613.

DJIeKTPOHHbBIE H31aHNs (3JIEeKTPOHHbIE pecypchl):

1. Poccuiickuii oO0pa3zoBartenbHbIi moptan https://www.edu.ru/

3.3. Ilpu peanuzanuum oOpa3oBaTeNbHOW NPOTPaMMBbl B KOJUIEHXKE MPUMEHSIOTCS
3JIEKTPOHHOE 00yUeHHeE U TUCTAaHI[MOHHbIE 00pa30BaTEIbHbBIE TEXHOJIOTHUH.

Jlns mpoBeeHUs ayJUTOPHOM M BHEAYTUTOPHON KOHTAKTHOH pabOThl MCHOIB3YIOTCS
TEXHOJIOTHH BUICOKOH(PEPEHIICBA3H.

Jlns mpoBeJieHUs BCeX BUJAOB 3aHATUH MCIONB3YETCS 3JEKTPOHHAs MH(OPMAIMOHHO-
oOpa3oBaTenbHas cpeia By3a.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHS YYEBHOM

TACIATIIAHBI

KoHTpons u  oOmeHKa pe3yslbTaTOB  OCBOCHUSA  JUCLMIUIMHBI  OCYILECTBIISETCS
npernojiaBaTeieM B MpoIecce IMPOBEACHHS MPAKTHUYECKUX U JIAOOpAaTOPHBIX 3aHATHH,

TECTUPOBAHM:A, Ha 3a4UCTEC C OHCHKOﬁ.

Pe3ysabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

DopMBbI U METOABI
KOHTPOJISA M OLIEeHKH
pe3yJbTaToB
00y4eHust

YMmeTh:

e Ha3pIBaTh: M3YYEHHbIE BEIIECTBA [0 TPUBHAJIBHOM WK
MEXIYHApOJAHONW HOMEHKIIATypE;

® ONpENEeNsATh: BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHYECKUX
3JIEMEHTOB, TUIl XUMUYECKON CBSI3U B COCIMHEHHUSX, 3aps]l HUOHA,
XapakTep cpeibl B BOAHBIX pacTBOpaX HEOPraHUYECKUX M
OPraHWYECKUX COCJAMHEHUH, OKHUCIHUTEIb W BOCCTAaHOBUTEINb,
IPUHAJJIEKHOCTh BEUIECTB K Pa3HbIM KJlacCaM HEOPraHUYECKUX U
OpPraHUYECKUX COCIMHEHUI;

® XapakTepU30BaTh: JJIEMEHThl MajblX MEPUOAOB MO HUX
nosioxkeHuto B [lepuonnyeckoii cucreme J.M.Menneneesa; oOuiue
XMMUYECKHE CBOMCTBA METAJIOB, HEMETANIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHU4eCKUX COEIMHEHUI; CTpOEHHE U
XMMUYECKHE  CBOICTBA  M3YyYEHHBIX  HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUM;

® OOBSCHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUSI, TPUPOAY XHUMHUYECKON CBs3U (MOHHOW KOBAJICHTHOM,
METAJUIMYECKOH ¥ BOJOPOJHOM), 3aBHCHMOCTh  CKOpPOCTH
XUMHUYECKON peaKkluu U MOJO0KEHNUE XMMHUECKOTO PaBHOBECHSI OT
pas3InYHbIX (PAKTOPOB;

® BBHINOJHATH XUMHUYECKUH OSKCHEPHUMEHT: M0 pacro3HaBaHUIO
BaXHEHIINX HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUI;

® TIPOBOJAMTH: CaMOCTOSITEJIbHBIN MTOMCK XUMHYECKON
UHPOpPMALIUM €  KCIOJB30BAaHHEM  PA3JIMYHBIX HCTOYHHUKOB
(Hay4HO-TIONYJISIPHBIX M3JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

® JCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM JJIsi 00pabOTKU U
nepefaud XUMUYECKOoW HH(OpMalUd W €€ MPEACTAaBICHUS B
pa3InYHbIX (popMax;

® CBS3BIBATH! M3Y4YEHHBIN MaTepuain co cBOEH
npodeccuoHaNbHOM e TeNIbHOCTHIO;

e pemaTh pacueTHBIE 3aaud 10 XHMHUYECKUM (opMmylraM H
YPaBHEHHUSM;

® UCMOJb30BaTh MpPHOOpETEHHbIE 3HAaHMS W  yMEHUS B
MPAKTUYECKON AESITETbHOCTU U MTOBCETHEBHOM KU3HU IS
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, MPOMCXOIAIUX B TPHUPOJIE,
ObITYy W Ha TMPOU3BOJCTBE; OINpEAENEHUs BO3MOKHOCTH
IIPOTEKAaHUsI XUMHUYECKHUX MTPEBPALICHUI B PA3INYHBIX YCIOBUSX U
OLICHKH MX IMOCJIEACTBHI; IKOJIOTHYECKH I'PAMOTHOT'O TIOBE/ICHUS B
OKpYXKaroIllel CpeZie; OLICHKU BIIMSHUSA XUMUYECKOTO 3arps3HEHUS
OKpY’XKarollled cpelbl Ha OpPraHuU3M 4YellOBE€Ka W JApYyrue >KUBbIE
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OpraHu3Mbl, Oe3omacHOro  oOpaleHuss ¢ TOPIYUMH U
TOKCUYHBIMU BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM;
MPUTOTOBJICHHS PACTBOPOB 33JJaHHOW KOHIICHTpPAI[MU B OBITY U Ha
MIPOU3BOJICTBE; KPUTHUECKOHN OLIEHKH TOCTOBEPHOCTH XUMUYCCKOM
uH(pOpMaIK, MOCTYIAONIEH U3 Pa3HbIX HCTOYHUKOB.

3HaATD:

® CMBIC]I MOHSTHI: BEIIECTBO, XHMHUECKHN JJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJISIPHAs: MacChl, UOH,
aJUIOTPOIHS, U30TOIIBI, XUMUYECKast CBSI3b,
JIEKTPOOTPULIATEIBLHOCTh, BaJEHTHOCTb, CTENEHb OKUCJIECHMUS,
MOJb, MOJIApHas Macca, MOJISIpHBIA 00BEM ra3000pa3HbIX
BEUIECTB, BEIIECTBA MOJIEKYJSPHOIO M  HEMOJIEKYJISPHOIO
CTpOCHHMS, pacTBOpEI, NEKTPOJIAT U HEDJIEKTPOJIUT,
AIIEKTPOJINTUYECKAS JUccoLranus, OKHUCIIUTEIh u
BOCCTAHOBUTENb, OKHUCIIEHUE M BOCCTAHOBJICHHE, TEIUIOBOU
3pPEeKT peakmuH, CKOPOCTh XHUMHYECKOW peakIuH, KaTaius,
XMMHUYECKOE PaBHOBECHE, YIJICPOJHBIA CKeJeT, (pyHKIMOHAIbHAs
rpynmna, i30MepHsi, TOMOJIOTHS;

® CMBICI OCHOBHBIX 33aKOHOB XHMHH: COXPaHEHHUS MaccChbl
BELIECTB, MOCTOSIHCTBA COCTaBa BellecTs, [lepuoanyeckuil 3aKoH
J.. Menneneena;

® OCHOBHBIC TEeOpun XUMUH: XUMHUYECKON CBs3H,
JNEKTPOJIMTUYECKON JTUCCOLMALIMM, CTPOEHUS OPraHUYEeCKHX H
HEOPraHUYECKUX COCIMHEHUN;

e BaXKHEWIME BELIECTBA U MaTepUalbl: Ba)KHEHIINE METAJIbI U
CIUIaBbl; CEpHas, COJISIHAs, Aa30THAasl W YKCYCHas KHUCIIOTBI;
OylaropoJiHple ra3bl, BOJAOPOJ, KUCJIOPOJ, TajOreHbl, IIEI0YHbIE
METaJUIbl; OCHOBHBIE, KHCIIOTHbIE M aM(OTEpHbIE OKCUABI U
TUAPOKCHUBI, IEJI0OYH, YIVIEKUCIIBIA U YrapHbIN ra3bl, CEpHUCTBIN
ra3, aMMMaK, BOJA, IPHUPOAHBIM Tra3, METaH, 3TaH, J3THJICH,
aleTHJIEH, XJIOPUJ HATpHsl, KapOOHAT M THAPOKapOOHAT HaTpUs,
kapOoHat M ¢ocdar kambius, OEH30J, METaHONI U 3ITAHOI,
CIIOXKHBIE 3(UpBI, KHUPBL, MbLIa, MOHOCaXapuabl (IJIIOKO3a),
noJjucaxapuabl (Kpaxmai U LeUIi0J103a), aHUIIUH, aMUHOKHCIIOTHI,
OeNKM, HCKYCCTBEHHbIE W CHUHTETMYECKHE BOJIOKHA, Kay4dyKH,
IJIACTMACCHI;

® BKJAJ POCCUHCKHX U 3apyOeKHBIX YYEHBIX, OKa3aBLINX
HauOoJIbIlIEee BIUSHIE Ha Pa3BUTHE XUMUHU.
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