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IlosicHuTENBLHAA 3alICKA

Pabouast mporpamMma 1o Kypcy AOMOJHUTEIBHOTO 0Opa3oBanus «Heopranmyeckasi XuMHsD)
s oOyvaromuxcst 10 kimacca (manee Kypc) COCTaBieHa Ha OCHOBE TPeOOBaHMIA K pe3ylbTaram
OCBOGHHUS OCHOBHOM 0Opa30oBaTelbHONM MPOrpaMMBbl  OCHOBHOTO  00mIero oOpa3oBaHusl,
npenctarieHHbIx B PI'OC OO0, ¢ yuéTom pactpeaen€HHBIX M0 KJIacCcaM MPOBEPSIEMBIX TPeOOBaHUN
K pe3y/IbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIEro 0Opa3oBaHus
U DJIEMEHTOB COJICPKAHWUs, NIPECTABICHHBIX B YHUBEPCATILHOM KOJIU(PHUKATOPE IO XUMHH, & TAKKe
Ha OCHOBe (hemepanbHON MPOrpaMMBbl BOCHUTAHUS OOYYAIOIIUXCS TPU TOJYYECHHH OCHOBHOTO
obmiero obpaszoBanusi u ¢ yuérom KoHmenuuu mpenogaBaHus y4eOHOTO IpeaMmera «XUMUs» B
oOpazoBarenbHbIX  opranm3zaumsx  Poccuiickoit ~ denepanuu,  peanusylomMUX  OCHOBHBIE
obmeoOpazoBarenbHbie  mporpamMmbl  (yTB. Pemenumem Komnermm MunnpocBemenuss Poccun,
npotokoit ot 03.12.2019 N I1K-4BH).

CornacHO cBOeMY Ha3HAYCHHIO pabodas mporpaMma Mo Kypcey SBISETCS OPHEHTHPOM JUIS
COCTaBJIeHUsI pabOYMX aBTOPCKUX MPOTPaMM: OHA JAET MPEACTABICHUE O LENX, OOIeH CTpaTernu
00yJeHWMsI, BOCITUTAHUS U PAa3BUTHS OOYJAFOIIUXCS CPEACTBAMH Kypca, YCTaHABIMBAET 00sM3aTeIIbHOS
CoZiep)KaHuEe Kypca, IMpeaycMaTpuBaeT CTPYKTYPHPOBAHWE Marepuana 10 pas3leliaM U TeMaMm
nporpamMmal, ONPEACIIACT KOJUMYCCTBCHHBIC M KAYCCTBCHHBLIC XAPAaKTCPUCTHKU COJACPIKAHUA, }IaéT
MPUMEPHOE pachpeselieHne y4eOHBIX YacoB 10 TEMaTHYSCKHM pasjeiiaM TpoTrpaMMbl U
PEKOMCHAYEMYIO IIOCJICA0BATCIIBHOCTD nux HU3YUYCHHUA C y‘—IéTOM MCKIIPECAMETHBIX u
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTHKM y4eOHOTO MpoIllecca, BO3PACTHBIX  OCOOCHHOCTEH
oOydJaronmxcs, ONpeAesieT BO3MOXKHOCTH Kypca JUlsl peanu3anud TpeOOBaHWMH K pe3yibraTtam
OCBOGHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a
TakKe TpeOOBaHMH K pe3ylibTaraM 00y4YeHHUs] XUMUU Ha YPOBHE IIeJiel U3y4eHHUsI Kypca U OCHOBHBIX
BHJIOB Y4eOHO-ITIO3HABATEILHON JEATEIBHOCTH (y4eOHBIX JCHCTBHN) YYEHHKA IO OCBOCHHUIO
Y4eOHOTO COJICPIKAHHMS.

Bxutag xumuu B 10CTHKEHUE 1€ 0CHOBHOTO 00111eT0 00pa3oBaHus 00yCI0BIEH BO MHOTOM
3HaYEHHEM XMMHUYECKON HayKH B MMO3HAHUH 3aKOHOB IPUPO/IbI, B PA3BUTUH MPOU3BOIUTEIBHBIX CHJI
oOmiecTBa ¥ CO3aHUU HOBOW 0a3bl MaTepUaNIbHON KYJIBTYPHI.

XUMHUS Kak 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK pacIipoCTpaHuJIa CBOE BIIMSHHE Ha BCE
00JIaCTH 4YEJIOBEYECKOTO CymieCTBOBaHUs, 3aJid]la HOBOC BHJICHUC MHUDPA, CTAJIa HCOTHEMJICMbIM
KOMIIOHCHTOM MHpOBOﬁ KYJIBTYPHI, H606XO,Z[I/IMLIM YCJIOBUEM JKU3HU O6H.I€CTBaI 3HAaHHUC XHUMHUH
CIIYXXUT OCHOBOM  JJIst q)OpMI/IpOBaHI/IH MHUPOBO33PCHUA UYCJIOBCKA, C€ro HpeI[CTaBJ'IeHI/Iﬁ (6]
MaTepruaJIbHOM COAUHCTBC MHPA, BAXKXHYIO POJIb UT'PAKOT Q)OpMpreMLIe XUMHEH MNpCACTaBJICHUA O
B3aUMOIIPCBPAIICHUAX OJSHCPIunu H 00 OBOJIIOIIMK BCUICCTB B IPUPOAC, COBPECMCHHAA XUMMUA
HalTpaBJICHA Ha pCHICHUC II00ATBHBIX npo6neM YCTOI‘/’ILII/IBOFO Pa3BUTHA YCJIOBCUCCTBA — CBIpBeBOI\/’I,
3HepFeTquCKOﬁ, MMHUIIEBOM U SKOJIOTHYECKOM 6e3OHaCHOCTI/I, npo6neM 3APaBOOXPAaHCHUA.

B YCJIOBUAX BO3PACTAOIICTO 3HAUCHUA XUMHUH B JKU3HU O6H_[eCTBa CYHICCTBCHHO IMOBBICUJIACH
POJib XUMHUYCCKOTO 06pa30BaHI/I}I. B nnaHe coumanu3aliiy OHO SBISETCS OJHUM H3 YCJIOBI/Iﬁ
(I)OpMI/IpOBaHI/IH HUHTCJUJICKTA JINYHOCTH U TApMOHUYHOTO e€ Pa3BUTHA.

CoBpeMEHHOMY UEJIOBEKY XWMHYECKHE 3HaHMs HEOOXOAWMBI sl NPHOOpEeTeHHUs
OOIIEKYIbTYPHOTO YPOBHS, IO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLUYME MU OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOpa3HOM ®HU3HH 0OIIECTBA, /Ul OCO3HAHUS BaXXHOCTH Pa3yMHOTO OTHOIIECHHUS
K CBOEMY 3JI0POBBIO M 3JIOPOBBIO JIPYTHX, K OKpYXAIOLIEH MPUPOJHON cpene, A IPaMOTHOIO



MOBCACHHUA IIPU UCIOJBb30BAHHUU PA3JIMYHBIX MATCPUAIOB U XUMHUUYCCKHUX BCUICCTB B HOBCGZ[HCBHOﬁ
KHU3HHU.

Xumuueckoe 00pa3oBaHUE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs SBISIETCS 0a30BBIM
10 OTHOILEHHIO K CUCTEME 00IIEro XUMHYECKOro oOpazoBanusi. [I03ToMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO peau3yeT NPHUCYIIHE OOIIEeMYy XMMHUYECKOMY OOpa30BaHHIO KJIFOYEBBIC I[CHHOCTH,
KOTOPBIE OTPAXAIOT TOCYIapCTBEHHBIC, OOIIECTBEHHbIE W WHIMBHUAYAIbHBIE MOTPEOHOCTH. DTUM
OTIpEAENSAeTCS CYIIHOCTh OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUS M Pa3BUTHA OOYy4aroIIMXCs
CpelncTBaMH Kypca.

N3yuenne xumuu:

CIOCOOCTBYET peaiu3allii BO3MOXKHOCTEH JJIsi caMOpa3BUTHUS U (OPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATFHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKHX CIOCOOHOCTEH OOydaroluxcs,
HAaBbIKOB UX CAMOCTOATEIbHON y4eOHOM eATeNbHOCTH, IKCTIEPUMEHTANIBHBIX U HCCIIEI0BaTENbCKUX
YMEHHH, HeOOXOJUMBIX KaK B TOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATIBLHON AESITETbHOCTH;

3HAKOMHT CO CIeIU(UKON HAyYHOTO MBIIIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3MIIsAa
Ha €IMHCTBO MPHUPOABI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTarloM B (HOPMUPOBAHUU
€CTeCTBEHHO-HAaYyYHON I'PaMOTHOCTH O0yUYaIOLIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHKe 00y4arOIIUXCS.

HazpanHble HampaBiieHUsI B 00y4e€HUM XUMHUHU OOeCTeUMBAIOTCs Crenu(UKON colep:kaHus
Kypca, KOTOPBI sIBIIE€TCS MeIarornuecky aJaiTHPOBAaHHBIM OTpakeHHEM 0a30BOM HaAyKH XMMHUU Ha
OTIPENIEIIEHHOM 3Tarne €€ pa3BUTHsL.

Kpr OPUCHTHPOBAH Ha OCBOCHHC 06yLIaIOH_[I/IMI/IC${ OCHOB HeOpFaHquCKOﬁ XUMHHU U
HCKOTOPBIX MOHATHHA U CBG,I[GHI/Iﬁ 00 OTACJIbHBIX o0BeEKTax OpF&HH‘ICCKOfI XHUMMHU.

Crpykrypa coaepkaHusi Kypca cpopMupoBaHa Ha OCHOBE CHCTEMHOTO MOAX0/Aa K U3yYSHUIO
xumun. CopeprkaHue CKJIa/IbIBACTCS U3 CUCTEMbI OHATUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTeMbl HMOHATUH O XUMHUYECKON peakuuu. OOGe 3T CUCTEMbl CTPYKTYPHO OPraHHU30BaHBI I10
MPUHIMITY TOCJIEI0BATeIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUI
Pa3HOTO YPOBHSI: aTOMHO-MOJIEKYISIPHOTO YYEeHHsS KaK OCHOBBI BCEro €CTECTBO3HAHMS, YPOBHSA
[Tepuoauueckoro 3akona J[.M. MenaeneeBa kKak OCHOBHOTO 3aKOHAa XMMHH, YUYEHHUS O CTPOCHHUHU
aroMa U XMMHUYECKOW CBS3H, MPEICTABICHUN OO0 3JIEKTPONUTUYECKOU AUCCOIMAIMHM BEUIECTB B
pactBopax. TeopeTuueckue 3HAHHUS PAcCMaTPHUBAIOTCA HAa OCHOBE AMITMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO YPOBHS K IPYrOMY, BBITIOTHSS
(GyHKIIMM OOBSCHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHSI U TIONyICHHS N3y4aeMbIX BEILIECTB.

K HaITPaBJICHUIO HepBOCTeHeHHOﬁ S3HAYUMOCTH IIpU p€ain3allun O6pa3OBaTeJ'II>HBIX (bYHKI_II/II\/'I
XUMHUHU TpaguOUOHHO OTHOCAT q)OpMI/IpOBaHI/Ie 3HAaHUM OCHOB XHMHYECKOM HAyKU Kak obmactu
COBPCMCHHOT'O CCTCCTBO3HAHMUA, HpaKTHQCCKOﬁ ACATCIBHOCTH YCJIOBCKAa MW KaK OJHOIO H3
KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPBI. 3a;1aqa Kypca COCTOUT B (bOpMI/IpOBaHI/II/I CHUCTEMBI XUMHNYCCKHUX
3HAaHUN — BaKHEHUIINX (baKTOB, HOH}ITI/II>'I, 3dKOHOB H TCOPCTUUYCCKUX HOHO)KCHHﬁ, JOCTYIIHBIX
O606H.ICHPIﬁ MHPOBO33PCHUCCKOIO XapaKTepa, sA3bIKa HAYKH, 3HaHUH 0 HAYYHBIX METOAAX U3YYCHUA
BCIICCTB U XMMHNYCCKHX pCaKHHﬁ, a TaKXX<C B (bOpMHpOBaHI/II/I H pa3BUTUU YMeHI/II‘;I U CIoco00B



ACATCIIBHOCTH, CBA3AHHBIX C IIJIAHUPOBAHUCM, Ha6HIOI[eHI/ICM U MPOBCACHHUCM XUMHUUYCCKOIO
IKCIIEPUMEHTA, COOJIIOJICHUEM MpaBuiI O€30MacHOr0 OOpaleHusi C BEIIeCTBAMU B MOBCEIHEBHOMN
KHU3HU.

Hapsiny ¢ aTuM nienu uzydeHus Kypcea B Iporpamme 110 XMMUH YTOUYHEHBI U CKOPPEKTUPOBAHbI
C Y4€TOM HOBBIX IIPHOPUTETOB B CHCTEME OCHOBHOTO 0011ero o0pasoBanus. CeroaHs B 00pa3oBaHUU
0Cc000 3HAYMMO NPU3HAETCS HANPABIEHHOCTh 0OYYEHHUSI Ha PAa3BUTHE U CAMOPA3BHUTHE JTMYHOCTH,
(dbopmupoBaHue €€ MHTEIUIEKTa U 0011l KynbTypbl. OOydeHHe yMEHHUIO YUUTHCS U TPOJIOIKATH CBOE
00pa3oBaHe CAMOCTOATEIFHO CTAHOBUTCS OJHOW U3 BaKHEHIINX (DYHKIIUI KypCOB.

B cBs3u ¢ 3TMUM mpu H3yyeHUM Kypca Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
JTOMHUHHUPYIOIIee 3HaY€HHE IPUOOpeNn TaKue IeIH, KaK:

(hopMHUpPOBaHME HWHTEUICKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEUIEHUH, CIIOCOOHON alanTUPOBAThCS K OBICTPO
MCHAIOIMUMCA YCIIOBHAM KU3HU,

HalpaBJIEHHOCTh OOy4EeHHsT Ha CHUCTEMAaTHMUYECKOe MPHOOIEHHE OOydaromuxcs K
CaMOCTOSITEJIbHON MO3HABAaTEIbHON JEATENIbHOCTH, HAyYHBIM METO/aM IMO3HaHUs, (GOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

obecrieueHne YCIOBHUH, CIOCOOCTBYIONIUX TMPHOOPETEHUIO OOy4YaIOIMUMUCS — OIbITa
pPa3HOOOpa3HON NEATeNbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KITFOUEBBIX
KOMIIETEHIIMH ), UMEIOUINX YHUBEpPCATbHOE 3HAYCHUE I Pa3IMYHBIX BUIOB JIESATEIbHOCTH;

(hopMupOBaHHE YMEHUN OOBSCHATH U OLIEHUBATD SIBIICHUS OKPY)KAIOILIET0 MUPA HAa OCHOBAHUU
3HAHWUM U OTBITA, MOJYYECHHBIX MPU U3YYCHUH XUMUU;

¢dbopMupoBaHrue y OOydaloIIUXCSd T'YMaHHUCTHMYECKHX OTHOILIEHUI, MOHMMAHUS IEHHOCTHU
XUMHYECKUX 3HAHUWA JUId BBIPAOOTKU SKOJIOTMYECKH LEIeCO00pa3HOTO TOBEACHHUSI B OBITY U
TPYIOBOM JIEATEIBHOCTH B LIEJISIX COXPAHEHHsSI CBOETO 370POBbs U OKPYXKAIOLIEH MPUPOIHON CPEIbL;

Pa3BUTUC MOTUBALIUN K O6y‘leHI/IIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO 1 CaMOBOCIIMTAHUIO Ha
OCHOBC YCBOCHUSA 06H_I€‘ICJ'IOB6‘IGCKI/IX HGHHOCTeﬁ, TOTOBHOCTHU K OCO3HAHHOMY BbI60py HpO(bI/IJ'Iﬂ n
HarpaBJICHHOCTHU z[aaneﬁmero 06y‘leHI/I${.

B CTPYKTYpPEC IIpOrpaMMbl II0 KYpCY Hapiaay cC MOSICHUTENILHOM 3alMCKOM BBIJCIICHBI
CICAYOINHUEC pPAa3ACiibl: IJNIAHUPYEMBIC INPCAMCETHBIC PE3YIbTAaTbhl OCBOCHUS KypcCa, COACPKAHUC
y‘le6HOFO KypcCa " €ro TCMaTu4CCKOC IJIaHUPOBAHUC.

IInanupyemble pe3yJibTAThl OCBOEHHUS Kypca

B pesynbrare u3ydeHus Kypca JIOTOJIHUTENILHOTO 00pazoBanus «Heopranmyeckasi XumMusi»
Ha YPOBHE CPEIHEro o0mero oopa3oBaHus:

BBIITYCKHUK HAYUUTCS:

— pacKphIBaTh HA MpUMeEpax poJib XMMUHU B (POPMHUPOBAHUHU COBPEMEHHOMN HAyYHOH KapTHHBI
MHpa W B NPAKTHYECKON MESITEIBHOCTH YEJIOBEKA, B3aWMOCBS3b MEXIYy XUMHUEH W IPYTMMH
€CTECTBEHHBIMH HAayKaMU;

— WUIFOCTPUPOBATHh HA MPUMEPAX CTAHOBJIEHUE U DBOJIIOLHIO OPTaHUYECKOM XMMHUHU Kak
HAyK{ Ha pa3jIMYHBIX HCTOPHUYECKUX ATANax ee pa3BUTHS;



— YCTaHaBJIUBaTh MPUYUHHO-CJICICTBEHHBIE CBS3U MEXKy CTPOCHUEM aTOMOB XMMHYECKUX
3JIEMEHTOB U MEPUOJAMYECKUM U3MEHEHHUEM CBOMCTB XMMHUYECKUX HJIEMEHTOB U UX COCIMHEHHUU B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHYECKUX 3JIEMEHTOB B MEPUOIUUECKON CHUCTEME;

— aHaJIM3UPOBATH COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSIS TIOJIOKEHUSI OCHOBHBIX
XUMHMUYECKUX TEOPHUM: XMMHMUYECKOIO CTPOEHMsI oOpraHuueckux coeauHeHuin A.M. byrneposa,
CTPOCHHSI aTOMa, XMMHUUYECKOW CBSI3U, DJIEKTPOJIMTHUYECKON HUCCOIMAIMU KUCIOT U OCHOBAHWIA;
yCTaHaBIUBATh NMPUYMHHO-CJIEJACTBEHHBIC CBSI3M MEXKJy CBOWCTBAaMH BEIIECTBA U €r0 COCTAaBOM U
CTPOEHUEM;

— TPUMEHATH MPaBUJIA CUCTEMATHUYECKOM MEXKIYHapOJIHONW HOMEHKIIATYphl KaK CpeICTBa
paznuyueHus U UASHTU(DUKAIIMN BEIIECTB 10 UX COCTAaBY U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (JOPMYJIbI HEOPTAaHUYECKUX M OPTaHUYECKUX
BEIIIECTB KaK HOCUTENEH nH(OpMAIIMU O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIICKHOCTH K
ONPENEIIEHHOMY KJIACCy COECUHEHMI;

— OOBACHATH TPHUPOAY U CHOCOOBI OOpa30BaHUS XUMUYECKOW CBSI3U: KOBAJCHTHOM
(TmoJIApHOM, HEMOJIAPHOI), HOHHOW, METAJUIMYECKOM, BOJOPOJHONW — C IEIbI0 OIpeAeTICHUs
XUMHUYECKON aKTHBHOCTH BEIIECTB;

— XapaKTepu3oBaTh (HU3UYECKHME CBOWMCTBA HEOPTAHMYECKHX W OPTraHMYECKHX BEIIECTB
Y YCTaHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAIUIMUECKON PEIIETKH;

— XapaKTepHu30BaTh 3aKOHOMEPHOCTH B UBMEHEHUH XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTUHEHHM, BBICIITUX OKCUIOB M THAPOKCH]IOB;

— TPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKINil, pACKPHIBAIOIINX XapaKTepPHbIE XUMUYECKHE
CBOMCTBAa HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB H3YYEHHBIX KJIACCOB C MLEIbI0 HX
nuaeHTU(DUKAITUN U OOBICHEHHS 00JaCTH MPUMEHEHUS;

— OINpeneisTh MEXaHU3M peaklud B 3aBUCHUMOCTH OT YCJIOBHI MpPOBEACHHUS pEaKIUuu
Y IPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIMIl Ha OCHOBE TUIA XUMUYECKOU
CBSI3M M aKTUBHOCTH PEareHTOB;

— YCTaHAaBJIMBATh 3aBHCHUMOCTh PEaKIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCIMHEHUN OT
XapakTepa B3aHMMHOIO BJIHMSHHMS aTOMOB B MOJIEKYJIaX C II€JIbI0 MPOTHO3MPOBAHUS IMPOIYKTOB
peaxuuu;

— YCTaHAaBJIMBATh 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEaKIMH U CMEIEHUSI XUMUYECKOTO
paBHOBECHS OT Pa3IMUYHBIX (PAKTOPOB C LIETBHIO ONPEACNCHUS ONTUMAIBHBIX YCIOBHM MpPOTEKaHUS
XMUMHUYECKUX TPOIECCOB;

— YCTaHaBIIMBATh I'€HETUYECKYIO CBSI3b MEXAY KJacCaMH HEOPraHUYECKHX U OPTraHHMYECKUX
BEIIECTB i1 OOOCHOBAHHS NPUHIUIUAIBHON BO3MOXKHOCTH TIOJMYYEHHUS] HEOPraHUYECKUX H
OpPraHMYECKUX COSIMHEHMI 3a/IaHHOTO COCTaBa M CTPOCHUS,

— MmojadupaTh pEareHThl, YCIOBUS W ONPEACNATh MPOIYKTHl PEAKIHM, MO3BOJISIIOIINX
pean3oBaTh 1a00paTOPHBIE U MPOMBIIIJICHHBIE CIIOCOOBI MOJIYYEHUS! BaKHEHIIINX HEOPTaHUUECKUX
Y OPTaHUYECKUX BEIECTB;

— OINpeneNsaTh XapakTep Cpeabl B pe3ylbTaTe TUAPOIN3a HEOPraHMUECKUX U OPraHUYECKUX
BEIIECTB M NPHUBOIUTH MPHUMEPHI THAPOJU3a BEHIECTB B TMOBCETHEBHOW KU3HU UEIOBEKa,
OMOJOTHYEeCKUX OOMEHHBIX MPOIEccaxX U MPOMBIIUIEHHOCTH;

— TMPUBOAWUTH TPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX pEaKIUid B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOLECCAX U KU3HEACITEIIbHOCTH OPTaHU3MOB;

— 00O0CHOBBIBATH MTPAKTUUECKOE HCIIOIH30BAaHIE HEOPTAHUUECKUX U OPTraHUYECKUX BEIIECTB
U UX PEaKIUil B IPOMBIIIEHHOCTH U OBITY;



— BBIIOJHATH  XUMHYECKHMH  OKCIEPUMEHT MO  PACHO3HABAaHUIO M MOJYYEHHUIO
HEOPraHMYECKUX M OPraHUYeCKUX BEIECTB, OTHOCSAIIMXCA K PAa3IUYHBIM KjaccaM COCIMHEHUH,
B COOTBETCTBMU C MNpPaBUJIAMHU U TNpUeMaMu Oe30macHOil paboTbl ¢ XMMHUYECKMMHU BEIIECTBAMHU
1 1a00paTOPHBIM 000PYAOBAHHUEM;

— TMPOBOJUTH PacyeThl HA OCHOBE XUMUYECKHUX (POPMYIT U YPAaBHEHHI pEaKIUil: HAX0XKICHHE
MOJIEKYJISIPHOW (OPMYIIBI OpPTaHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTH W MAacCOBBIM JOJISIM
AIIEMEHTOB, BXO/SIIUX B €r0 COCTaB, WM IO MPOTyKTaM CTOPAHHUS; pacueThl MACCOBOM J0JH (MacChl)
XMMUYECKOTO COCIMHEHHUSI B CMECH; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOIAYKTOB
peakuuu, €cilid OJHO U3 BELIECTB JaHO B M30bITKE (MMEET MPHUMECH); pacyeTbl MacCOBOM WU
00BEMHOM J0JTM BBIXOJa MPOAYKTa PEAKIUU OT TEOPETHUYECKH BO3MOXHOTO; PacueThl TEIIOBOTO
s deKTa peakiuu; pacueTbl 0OBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHX PEAKIIHSIX; PACUSThI
Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTa PEaKIMH, €CIH OJHO W3 BEUIECTB JIaHO B BHUJIE
pacTBopa C ONpeIeTICHHON MaCCOBOM JI0JIEN PACTBOPEHHOTO BEUIECTBA;

— WCIOJNB30BaTh METOJAbl HAYYHOTO T[IO3HAHMSA: AaHaJM3, CHHTE3, MOJCIMPOBAHHE
XAMUYECKAX TPOIECCOB W SBICHWH — TPH pEIIeHHH Yy4eOHO-HCCIIEOBATENbCKUX —3a1ad
10 U3YYEHHIO CBOKCTB, CITIOCOOOB TIOTYUEHHSI M PACIIO3HABAHHS OPTAaHUYECKHUX BEIECTB;

— BIIQJIETh TPaBWIIaMH O€30TIACHOTO OOpamieHHsl ¢ €IKUMH, TOPIOYMMH W TOKCHYHBIMU
BEII[ECTBAMH, CPEACTBAMH OBITOBOM XUMUH;

— OCYHIECTBJIATh IMOUCK XUMHUYCCKOW WH(MOPMAIMU I10 HA3BaHUAM, HJCHTH(PHUKATOpaM,
CTPYKTYPHBIM (pOpMYsIaM BEIIECTB;

— KpUTHYECKH  OULEHMBaTh W  HUHTEPHPETUPOBATH  XUMHUYECKYI0  HH(POpPMAIUIO,
coJIepKallylocs B COOOILEHUAX CPEICTB MaccoBOM HMHGpopMmaiuu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIEJSX BBISBICHUS
OmMUOOYHBIX CYXICHUH U (POPMUPOBAHMS COOCTBEHHOM MO3UIINH;

— YCTaHaBIIMBATh B3aHMMOCBSI3U MEXIy (aKkTaMu U TEOpUeH, MPUUYUHOMN U CIECTBUEM INPU
aHaJiu3e MpOoOJIEMHBIX CUTYallii 1 00OCHOBAaHUU MMPUHUMAEMbIX PEIIEHUH Ha OCHOBE XMMHUYECKHX
3HAHHI;

— TMPEeACTaBIATh MYTH PEUICHUs II00albHBIX TPOOIEeM, CTOSAIIMX HEepe]] YeI0BEYECTBOM, U
MEPCIIEKTUBHBIX HANpPaBICHUNA PA3BUTHUS XUMUYECKMX TEXHOJIOTHM, B TOM YHCJIE TEXHOJOTH
COBPEMEHHBIX MaTepuajoB C PazNUYHON (YHKIHMOHAIHHOCTHIO, BO300OHOBIISIEMBIX HCTOYHHUKOB
CBIPBS, TEPepabOTKU M YTHIIM3ALUU TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BBIITYCKHUK IMOJIYYUT BO3MOXHOCTb HAYUUTBCH:

— Qopmynuposamv yenb UCCIEO08AHUS, BbLOBUAMb U NPOGEPAMb IKCHEPUMEHMATLHO
2Unome3svl 0 XUMUYECKUX CBOUCMBAX BeUjeCm8 Ha OCHOBE UX COCMABA U CIMPOEHUs, UX CHOCOOHOCIU
8CTYNAMb 8 XUMUYECKUe peakyuu, 0 xapakmepe u npoOYKMax pasiuyHblX XUMU4ecKux peaxyuil,

— CaMOCMOsSIMenbHO — NIAHUPO8AMb U NPOGOOUMb  XUMUYECKUe  IKCHepUMEHmbl
¢ cobnrodeHuem npagui be3onacHol pabomsl ¢ sewecmeamu U 1a60pamopHuiM 0060py008aHUeM,;

— UHmMepnpemuposams OanHble 0 COCMABe U CMPOEHUU 8eUecms, NOTYYEHHble C HOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

— onucvleamb COCMOSIHUE NeKMPOHA 6 AMOMe HA OCHO8E COBPEMEHHbIX KEAHMO0BO-
MeXanu4ecKux npeocmasieHuti 0 CmpoeHuu amoma 0jisl 00bACHEHUs Pe3yIbmamos CHeKMpaIbHO20
ananu3a eewecms;

— Xapakxmepuzoeams — polb  A30MOCO0EPHCAWUX — 2eMEPOYUKTUYECKUX — COeOUHEHUT
U HYKIIEUHOBBIX KUCIOM KAK GANCHEUUUX OUONO2UYECKU AKIMUBHBIX 6EUeCms;



— NnpOocHO3Upoeamsv  B03MOINCHOCNIb  NPOMEKAHUSL  OKUCAUNENIbHO-60CCMAHOBUMENbHbBIX
peam;uﬁ, Jqexcauiux 6 OCHose npupoOHblx u l’lpOMB’GOOCmGeHHbZX npoyeccoe.

Conepxanne y4e0HOro Kypca
Pasnen 1. CTtpoenue BemecTna.

ATOMHO-MOJIEKYIISIPHOE ydeHHE. BelecTBa MOJEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSL.
KayecTBeHHBIN 1 KOJMYECTBEHHBIN COCTAB BellecTBa. MOJIIpHAsE U OTHOCUTEIbHAS MOJICKYISIpHAs
Macchl BerrecTBa. MoyibHasa J0JIsI 1 MaccoBas JOJIS DJIEMEHTA B BEIIESCTBE.

Crpoenune atoma. Hykmuael. M3otomnbl. Jledekr maccel. Tumbl paanoakTUBHOTO pacraja.
Tepmosinepubiit cuHTe3. OTKPHITHE HOBBIX XUMHUYECKHUX IJIEMEHTOB. SnepHble peakiuu. Turmbl
SIIEPHBIX peakIuii: neneHue u cuaTe3. CKOpoCTh Peakluu paiMoOaKTUBHOTO pacnana. [I[pumenenmne
PaIMOHYKIMIOB B MenUIIMHE. MeTo1 MeueHbIX aTOMOB. [IpuMeHeHrne paaguoaKkTUBHBIX HYKIUJIOB B
TE€OXPOHOJIOTUH.

CoBpemeHHast MOJieNlb CTpoeHHUsl atoma. KopmycKyisipHO-BOJIHOBBIE CBOMCTBA 3JE€KTPOHA.
[IpencraBnenne o kBaHTOBOM MexaHuke. CooTHomeHue ne bpoits. [TpuHunn HeonpeneaeHHOCTH
l'eitsenbepra. Ilonarue o BonHOBOM (QyHkuuu. KBaHTOBBIE uMciaa. ATOMHas oOpOHUTAaNb.
Pacnipenenienne 531€KTPOHOB 1O DJHEPreTUYECKUM YpPOBHSM B COOTBETCTBHM C MPHHIIUIIOM
HauMeEHbIIe »Hepruu, npaBuioM XyHaa u npuHounom Ilaymu. OcoOGeHHOCTH CTpOeHus
SHEpreTUYeCKUX ypoBHEH artoMoB  d-anmeMeHTOB. ONEKTpOHHAs  KOHQUTrypaluss  aroma.
Knaccudukanus XMMUYECKUX AJIEMEHTOB (S-, p-, d-, f-31eMeHThI). DNeKTpOHHbIE KOH(PHUTYypaluu
MOJIOKUTENBHBIX M OTpHUIATETIbHBIX HOHOB. OCHOBHOE U BO30OYXJIEHHBIE COCTOSHHUS aTOMOB.
BaneHTHbIE IEKTPOHBI.

[Tepuonnueckuii 3akoH. @OPMYIHpPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHHI
O CTPOGHHMU aroMa. MHpOBO33pEHUECKOe U HayyHOoe 3HaueHue [lepmomnueckoro 3akoHa
.. Menneneea. Paanyc aroma. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOWCTB IMPOCTHIX BEIIECTB,
BOZIOPOJIHBIX COCIMHEHHMM, BBICIIMX OKCHIOB W THAPOKCHUIOB B IEpUOJAX U TpyIIax.
DIEKTPOOTPULIATETHHOCTD.

XUMHUYECcKasi CBSI3b. DIIEKTPOHHAS MPUPOJA XUMUYECKOU CBA3U. BUIbI XMMHUUYECKOW CBS3H.
KoBaneHTHas CBA3b U €€ XapaKTEPUCTHKHU (SHEPTHUs CBSI3HU, IJTMHA CBSI3U, BAJIGCHTHBIN YToJI, KPaTHOCTH
CBSI3U, TOJISIPHOCTb, MOJSPU3yeMOCTh). KoBaneHTHas HemossipHas U nojsipHast cBsizb. OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIH MEXaHU3M O00pa30BaHUs KOBAJCHTHOW TOJApHON cBs3u. [eomerpus
MOJIEKYJIbI. /{MIONbHBIA MOMEHT CBSA3M, JUIOJIbHBII MOMEHT MOJEKylbl. MloHHas cBs3b. OTianune
MEX1y HOHHOI 1 KOBAJIGHTHOM CBA3BI0. MeTannnyeckas cBsi3b. BogopoaHas cBs3b U ee BIUSHHE Ha
CBOICTBa BeliecTBa. MexMoIeKynspHble B3auMoaencTBus. [lonaTue o cynpaMonekynsapHON XUMHH.

ArperaTHHe COCTOsIHHS BemlecTBa. la3pl. I'a30Bble 3aKOHEL. ypaBHeHI/IC KﬂaﬁnepOHa—
Meneneera. 3aKkoH ABOFB.I[pO. 3akoH 00BbeMHBIX OTHOIICHHH. OTHOCHUTENIbHAS IUIOTHOCTH T'a30B.
Cpez[Hsm MOJIIpHasA Macca CMECH.

CTpOCHI/IC TBEPAbIX TCJI: KPUCTAJUIMYCCKUC U aMOp(I)HLIe BelllecTBa. THUIIBI KPpUCTAJUINYCCKUX
PCHICTOK: aTOMHas, MOJICKYJIIApHAasA, MOHHAA, MCTAJIJINYCCKasd. ITousitue 00 BHeMeHTapHOﬁ sTUeHKe.
Pacuer uncna HOHOB, COACPIKAIIUXCS B BHCMCHTapHOﬁ suelike. MoHHbBIE paanycChl. Pacuet ugucna
HOHOB, COACPKAIIUXCA B BHCMCHTapHOﬁ sTUeHKe. Onpe;[eneHI/Ie MCTAJNIMUCCKOI'O paauyca.
3aBHCHUMOCTD (I)I/I3I/I‘-ICCKI/IX CBOICTB BeEIllECTBA OT THUMA KpHCTaHHHqCCKOﬁ peI_I_IéTKI/I. HpI/IqI/IHLI
MHOFOO6paBI/I$I BCIICCTB. COBpCMCHHBIG OpEACTaBJIICHHUA O CTPOCHHUU TBépZ[LIX, KUIKUX H



ra3000pa3HbBIX BEHIECTB.
Jlemoncmpayuu.

1. O0Opa3iipl BemecTB MOJICKYISIPHOTO M HEMOJIEKYsIpHOTO cTpoeHus. 2. Bosronka Hona. 3.
Monenu monekyn. 4. Kpucrainmudyeckue penieTku.

Pa3gen 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKIuid.

Knaccugukanmst XaMHUYecKUX peakiuii o pa3InYHbIM NIPU3HAKaM cpaBHEeHHUs. [ OMOTeHHbIE
u rereporeHHnle peakuuu. Kiaccudukanus mo 3HaKy TemioBoro 3ddekra. OOparumbie u
HeoOparumMble peakuuy. Katanuruueckre n HeKaTaauTHUECKHe peakny. Peakuuy ¢ n3aMeHeHueM u
0e3 U3MEHEHUS! CTENIEHU OKHCIIEHUS 3JIEMEHTOB B COETUHEHUSX.

OHepreTuka xuMuuyeckux peaknuil. TeruoBoit  3ddexkr xuMHuUecKoM — peakuMH.
OHJIOTEPMHUYECKHE U DK30TEPMUYECKHE peakuMH. TepMOXMMHuYecKHe ypaBHeHus. Temsora
oOpa3oBaHusl BelecTBa. 3akoH ['ecca u ciaencTBus u3 Hero. DHeprus cBsi3u. [loHsATHE O BHyTpeHHEN
sHepruu W HHTanbnuu. lloHarue o0 »HTponuu. Bropoil 3akoH TepMmoanHamuku. Popmyna
Bbonsumana. Dueprust [m66ca u KpuTepun caMONPOU3BOIBHOCTH XUMUYECKON PEaKIIUH.

OOparumMple peaknuu. Xumudeckoe paBHoBecue. Koncranra paBHoBecus. [lpuniun Jle
[[TaTtenpe. PaBHOBECHBIE COCTOSIHHMS: YCTOWYMBOE, HEyCTOW4HMBOE, Oe3pasznuuHoe. CmernieHue
XUMHUYECKOTO PaBHOBECHS TOJI ACUCTBHEM Pa3IUYHBIX (PAaKTOPOB: KOHIIEHTPAIIMU PEAreHTOB WM
MIPOJIYKTOB PEAKLMH, JABICHUS, TeMIIepaTypbl. Pojib cMeneHnsT paBHOBECHSI B TEXHOJOTMUYECKHUX
MpoLeCccax.

CKopoCTh XMMHUYECKUX PEaKIui, €€ 3aBHCUMOCTh OT PAa3IUYHBIX (PAaKTOPOB: MPHPOIBI
pearupyromux BEMECTB, KOHIEHTPAIIMM PEarupyrolux BEImECTB, TEMIIEPATYphbl, HaTUYHs
KaTaqu3aTopa, IUIOMAJM TIOBEPXHOCTH PpEarupyriolluXx BemEeCTB. Peakuy TOMOTCHHBIC
Y TeTEPOTCHHbIC. DJIEMEHTapHBIE peaknuu. MexXaHu3M peakiuu. AKTUBUPOBAaHHBIA KOMILIEKC
(mepexolHOE COCTOsIHME). 3aKOH JEHCTBYROIIMX Macc. KOHCTaHTa CKOPOCTH pEakiiH, ee
pasmepHOCTh. CKOPOCTh peakiuy paiuoakTuBHOTO pacmnana. [lepuon momypacmnana. [IpaBuno Bant-
Todda. [Tonarue 06 »HEpruM akTUBAIMU M 00 SHEPreTUUYECKOM Mpoduie peakiuu. YpaBHCHHE
Appennyca. Karanuzatopsl u kaTanu3. JHEprusl aKTUBAIMH KaTaIu3upyeMON U HEKaTaaIHu3upyeMon
peakiu. AKTHBHOCTh M CEJICKTHBHOCTH Karajam3aropa. [OMOTEHHBIH W reTepOTCHHBIA KaTajus3.
T'omoreHHbIN KaTaau3 B ra3oBoi (ase. Karanurtudeckoe OKUCIEHUE YrapHOTO ra3a B KOHBEpTEpax
BBIXJIOITHBIX Ta30B B aBTOMOOWISIX. Poib karajau3aropoB B MNPHPOJAEC M IPOMBIIUICHHOM
npou3BojicTBe. DEPMEHTHI KaK OMOJIOTUYECKHE KATaTU3aTOPHI.

Jlemoncmpayuu.

1. Dk30TepMUYECKUE U PHIAOTEPMUUECKHE XUMUYECKUE peakuu. 2. TennoBble ABICHNS NpU
pacTBOPEHUHN CEPHOM KHUCJIOTHI U AMMHMAYHOM CENUTPBI. 3. 3aBUCHUMOCTb CKOPOCTH PEaKLUU OT
IIPUPOJbI BELIECTB HA IPHUMEPE B3aUMOJCHCTBHS PAaCTBOPOB PAa3JIMYHBIX KHCIOT OJMHAKOBOMU
KOHLEHTPALMK C OJMHAKOBBIMU KyCOYKaMU (TpaHylaMM) IUHKA M OJAMHAKOBBIX KYCOUKOB pPa3HBIX
MeTaJJIOB (MarHusl, IIMHKA, jkejie3a) C paCTBOPOM COJITHOM KUCIOTHI. 4. B3anMosneiicTBrue pacTBOpoB
CEpHOM KHCIIOTHI C paCTBOpPaMHU THOCYIb(}aTa HaTpUsl Pa3IMUHON KOHIIEHTPALUH U TeMIepaTypsl. S.
Pa3noxxenne mepokcuzaa BOJOpPOJA C MOMOIIBIO HEOPraHMUYECKHUX KaTajdu3aTOpOB M INMPHUPOIHBIX
00BEKTOB, COJIEPIKAIIMX KaTanasy.

Jlabopamopnvle onvimei.



1. Karanutrueckoe pas3iiokeHHe IepoKCHia BOJOPOIa.

Pasnen 3. PacTBopsbl.

CrnocoObl BeIpaXKeHHs KOJIMYECTBEHHOTO COCTaBa PacTBOpPA: MaccoBas JO0Js PaCTBOPEHHOTO
BELIECTBA (IIPOLIEHTHAS! KOHIIEHTpaLus), MOJIApHas KOHIeHTpaluu. TutpoBanue. PactBopenue kak
¢busuko-xumMuveckuii mporecc. Kpucramioruapars.

Hucnepcusie cuctembl. Kommouansie pactBopbl. ctunnbie pactBopsl. JucnepcHas ¢asza u
mucnepcronHast cpena. CycneH3uu U SMyinbcuu. 30 U rend. Onanecuenuus. Dpdext Tunmgans.
Koarymsiius. Cenumentanus. Cunepesuc.

Peakuun B pacTtBOpax ameKkTposuToB. KauecTBEHHBIE peakIMM Ha HOHBI B PacTBOPE.
KucnorHo-ocHOBHBIE B3auMoielcTBUS B pacTBopax. AMdorepHocTs. oHHOE pon3BeIeHNE BOIBI.
Bognopoausiit nokazarens (pH) pactBopa. CunbHble u cnadble anekrponauTsl. Pacuer pH pacTtBopoB
CWJIBHBIX KHCIIOT U 1ienoyeil. KoHcTanThl aucconuanum ciaadbix aeKTpoauToB. CBsi3b KOHCTAHTHI U
CTENEeHU nauccolManuu. 3akoH pasBeneHuss OctBanbaa. Peaknuu moHHoro oOmena. Ilomnble u
COKpallleHHble HOHHBIE ypaBHEHUS. [ uponau3 coneit. ['uapoans no KaTuoHy, o aHUOHY, IO KATUOHY
U 10 aHWOHY. Peakuus cpeabl pacTBOPOB COJICHM: KUCIOTHAsA, MIENOYHAsA W HeuTpayibHas. [loHbIi
HeoOparumbiii ruaponus. [lomyuenue peaknueil rugponuza OCHOBHBIX cojeil. [lonstue o
nporonutndeckor teopun bpencrena-Jloypu. IlonsitTne o Teopum KHUCIOT M OCHOBaHW# JIbrouca.
3HayeHHe THUJponHu3a B OuoNOTHYECKHX OOMEHHBIX mporeccax. [IpumeHeHue ruaponusza B
IIPOMBILICHHOCTH. PaBHOBecHe MeXIy HaCBIEHHBIM pPACTBOPOM H ocainkoM. I[IpousseneHue
PacTBOPUMOCTH.

Jlemoncmpayuu.

1. OnpeneneHre KUCIOTHOCTH Cpelbl MPHU IMOMOIMM HHAMKATOPOB. 2. Dddexr Tunmas.
3. O6pa3zoBaHHE KOMIUICKCHBIX COCTMHEHHUH TIEPEXOTHBIX METAJLIOB.

JlabopamopHvlie onvimul.

1. Peakunn nonHoro oOmeHa. 2. CBOWCTBA KOJUIOMIHBIX pacTBOpoB. 3. ['muponus coseid.
4. [lonmyyeHue 1 CBOMCTBA KOMILIEKCHBIX COCTMHEHUH.

Paznen 4. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI.

OKHCIUTEIIBHO-BOCCTAaHOBUTEIIHLHBIE PCaKu. Tumnel OKHCIMTEIBHO-BOCCTAHOBUTEIBLHBIX
peaKHHﬁ. OxmuciaeHue U BocctraHoBIeHUE. OKUCIUTEIN U BOCCTAHOBUTEIIH. Meton QJICKTPOHHOI'O U
QJICKTPOHHO-UOHHOT'O OanaHca. IloBenenue BelIeCTB B cpeaax C PpPa3HbIM 3HAYCHHUCM pH
HepMaHraHaT Kajaus Kak OKHCIUTENb. OKHCIUTEIHHO-BOCCTAHOBHUTEILHBIE PCaKiu B IIpUPOIC,
IMPOU3BOACTBCHHLIX MpOLECCAX U KUSHCACATCIIBHOCTH OPraHU3MOB.

I'anpBaHHUYECKUM 2JI€MEHT (Ha IMPUMCPE IJICMCHTA Z[aHI/IZ)J'IfI). XUMHUYECKHE HCTOYHHUKH TOKA:
TaJIbBAHUYCCKHUEC 3JICMCHTBI, AKKYMYJISATOPBI U TOIUNIMBHBIC 3JICMCHTHI. d)opMa 3alluC XUMHUYCCKOTO
HCTOYHHKA TOKaA. CTaHI[apTHBIﬁ BO,I[OpOI[HBIﬁ OJICKTPOA. CTaH,Z[apTHLIfI 3J'IeKTp0I[HBII>i NOTCHIIMAI
cuctemsbl. IloHsTHE O BHGKTpOI[BI/I)KYLHeﬁ CUJIC PCaKIHU. 9JICKTpOXPIMPI‘ICCKPII>i pAaa HaprDKeHI/Iﬁ
(aKTI/IBHO CTI/I) METAaJIIIOB (pSIIl CTAaHAAPTHBIX  JJICKTPOJHBIX ITOTCHIUAJIO B) . HaHpaBJ'ICHI/IC
OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI.IHfI.

3J'IeKTpOJ'II/I3 paciiyiaBOB U BOAHBIX PAaCTBOPOB IJJICKTPOJIUTOB (KI/ICJ'IOT, LIeIo4Yei u coneﬁ).
3aKOHBI QJICKTPOJIN3a. HpaKTI/I‘{CCKOC MMPUMCHCHHUC DJJICKTPOJIM3a I IOJYYCHHA MICIIOYHBIX,



EJI0OYHO3EMEIIBHBIX METAJJIOB U AJTFOMUHHSL.
Koppo3zust meTaiioB: crnocoObl 3allIUThHl METAUIOB OT KOPPO3HUHU.
Jlemoncmpayuu.

B3aunmoneiicTBre iepMaHraHarta Kajius ¢ CyIb(OUTOM HATPUS B PA3HBIX Cpenax.

Pasnea S. Knnaccupukanusi 1 HOMEHK/IaTypa HEOPraHU4eCKMX COeIMHEeHHU.

Baxnenmme Knacchl HCOPTaHNYCCKUX BCHICCTB. OneMeHThl METAUIbl U HEMETAUIbI U UX
nonoxenue B llepuoamyeckoit cucreme. Kiaccmduranuss ©W  HOMEHKIATypa  CIIOXKHBIX
HCOPraHNM4CCKUX COCI[I/IHGHPlﬁl OKCHUAOB, THAPOKCUAOB, KMCJIOT U coJieii. 'emeTndeckas CBA3b MCKIY
KjlacCaMU HECOPTaHNYCCKUX COGHHH@HHﬁ. I/II[CHTI/I(bI/IKaIII/ISI HCOPraHNM4CCKUX BCUICCTB U MOHOB.

Kommiekcueie coemuuenus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBarelb,
nurauael. KoopaunanuonHoe uymcino. HomeHknmaTypa KOMIUIEKCHBIX COEIWHEHUW. 3Ha4YeHHE
KOMIUIEKCHBIX COeTMHEHUN. [ToHATHE 0 KOOPAMHALIMOHHON XUMUH.

Pa3nea 6. Hemerasibl.

Bomopon. Tlonmyuenue, ¢usnueckue W XMMHUYECKHE CBOMCTBA (peaknuu C MeTaJllaMu
1 HEMeTaJlJIaMH, BOCCTaHOBJIEHHE OKCUJIOB U coJiel). ['uapuipl. TOMIMBHBIE 2JI€MEHTHI.

lanorensl. OOmas xapakTepuCTHKa OSJIEMEHTOB MIaBHOM mnoarpynmnsl VII  rpymmsl.
®uU3MYECKUe CBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH WM3MEHEHUS OKHCIUTEIbHOU
AKTUBHOCTH TaJIOT€HOB B COOTBETCTBUU C MX MOJOXEHHEM B mepuoaudeckoil tadbmune. [Hopsamox
BBITECHEHMS TaJJOTEHOB U3 PAacTBOPOB TAJIOIEHHUJOB. XJOp — IOJIyYEHHE B IMPOMBIIUIEHHOCTH
1 1a0opaTopuM, peakuuu C MeTaulaMH W HeMeTallaMu. B3aumojeicTBue ximopa ¢ BOJOM
U pacTBopamu Ienodeil. llemHoil MexaHW3M peakiuyd B3aUMOACHCTBHUSL XJOopa C BOJOPOIOM.
O6e33apakrBaHie MUTHEBOI BOJBI XJIOPOM. XpaHEHHE U TPAHCHOPTUPOBKA Xjopa. KucioposaHbie
coeMHEeHUs XJIopa. [ MmoXJIopUThI, XJ10paT v NepXJI0paThl KaK THUYHbIE OKUCIUTENH. OCOOEHHOCTH
xumuu ¢Gropa, 6poma u noma. KauecrBennasi peakiusi Ha Hoj. ['ajJoreHoBOIOpOIbI — MOJTYYEHUE,
KHCJIOTHBIE U BOCCTAHOBHUTEJIbHBIE CBOMCTBA. [ 'alloreHOBOJOPOIHBIE KUCIOTHI U UX coiu. CossHas
KHCJIOTa U ee coyid. KauecTBEeHHbIE peakly Ha TajloreHUA-UOHbL. [IpruMeHeHHne rajloreHoB U UX
Ba)KHEUIIINX COEOUHEHUIL.

DneMeHTbI NOArpPYIIbI Kuciaopoaa. O0mas XapakTepucTHKa HIEMEHTOB INIaBHON MOATPYIIIbI
VI rpynmnel. @usnyeckue cBOWCTBA MPOCThIX BemecTB. O30H Kak auIOTPONHAas MoIU(HKaLUs
kucaopoza. [Tonydenne o3zona. O3oHatopel. O30H Kak okuciuTenb. [103UTUBHASA U HEraTUBHAS POJIb
030Ha B OKpyXarwllel cpene. Bzanmonelicteue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HA U
kuciopoga. Boma u mepokcu BoAopoJa Kak BOLOPOAHBIE COEAMHEHHUS KHUCIOPOAA — CPaBHEHHUE
cBoMcTB. Ilepokcu BOJOpoaa Kak OKUCIUTENb U BOCCTaHOBUTEND. [lepokcunbl Merasuios. [lonsaTue
00 opranuueckux nepokcunax. Cepa. Amtorpornus cepbl. @U3MUECKUe U XMMHUYECKHE CBOMCTBa
cepbl (B3aUMOJEICTBUE ¢ METAJlJIaMH, KMCJIOPOJIOM, BOJIOPOJOM, PAaCTBOPAaMH ILEJI0YEH, KUCIOTaMU-
okucnuTensimMu). BzaumoseiictBue cepsl ¢ Cynb(UTOM HaTpusi ¢ 00pa3oBaHHEM THOCYIb(ara HaTpHsl.
CepoBoJ10poj] — MOJIyYeHHE, KUCIOTHBIE U BOCCTaHOBUTENbHBIE cBoMcTBaA. Cynbhuabl. Jucynbgan.
[Tonstue o nomucynbpuaax. CepHUCTBIM ra3 Kak KHCIOTHBIH oOkcui. OKUCIHTENbHBIE
U BOCCTaHOBUTEJIBHBIE CBONMCTBA CEPHUCTOTO ra3a. [lomydenue cepHUCTOro ra3a B pOMBIIIIEHHOCTH
u naboparopuun. CepHuctas kuciora u ee coiu. Cepubiii anruapuy. Cepnas kucinora. CBoiicTBa
KOHLEHTPUPOBAHHON M pa30aBiIeHHOM cepHOIl KHMCIOTHL. JleHCTBHE KOHLIEHTPUPOBAHHON CepHOM



KHACJIOTHl Ha caxap, METaJIbl, HEMETaUIbl, Cyab(puabl. TepMuyeckas yCTOWYMBOCTH CYNb(]aToB.
Kpucramnoruapars! cynbdaroB metayuioB. KauecTBeHHas peakiysi Ha CEPHYIO KUCIOTY M €€ COJIH.

OneMeHThl noArpymnmsl azora. OOmias XapakTepHUCTUKA 3JIEMEHTOB IVIAaBHOW IOArPYIIIIbI
V rpynnsl. @usndeckre CBOWCTBA MPOCTHIX BEILECTB.

A30T u ero coenunenus. CrpoeHue MOJIEKylbl a30Ta. OU3ndYecKue 1 XUMUYECKHE CBOICTBA
azora. [lomyyenue a3oTa B IpOMBILUIEHHOCTH U J1aboparopuu. Hurpuasl. AMMUak — ero nojay4eHue,
¢bu3nveckne u XuMu4eckne cBoicTBa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHAKa. AMMHAK
Kak BOCCTaHOBHTENb. B3ammojeiicTBue amMMuaka ¢ aKTUBHBIMU MeTajylaMu. AMHUJ HaTpusl, €ro
coiicrBa. Conu ammoHnus. [loBenenue coneir aMmMoHus py HarpeBaHuu. KauecTBeHHast peakiuus Ha
noH amMmoHusl. [Ipumenenune ammuaka. OKCHIBI a30Ta, UX MOydeHue u cBoiicTBa. Oxeun azora (I).
Oxucnenue okcuna azota (I1) kucmoponom. JInmepuzamus oxkcuga azora (IV). Azotucras kucinora u
ee cond. HUTpUTBl Kak OKUCIMTEINM W BOCCTAHOBUTEIH. A30THas KHUCIOTa — (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOIydeHHE. A30THas KHUCJIOTa KaK OKHUCIWUTENIb (OTHOIIEHHE a30THOMU
KHUCJIOTHI K MeTajllaM U HeMeTallllaM). 3aBUCUMOCTh MPOAYKTa BOCCTAHOBJIEHUS! a30THOW KHCIIOTHI
OT aKTUBHOCTH METAJUIa U KOHUEHTpaluuu Kuciaotel. [loHsrue o karnone HUTpoHUsi. OCOOEHHOCTh
B3aMMOJICHCTBUSI MarHWsi M MapraHiia c pa30aBlIeHHON a30THOM KuCHoTOM. Hurparel, ux
¢buznyeckre U XUMHUYECKHE CBOMCTBA (OKHCIIUTENIbHBIE CBOMCTBA U TEPMUYECKAsT YCTOMYUBOCTb),
MIPUMEHEHUE.

®dochop u ero coemunenus. Amnorpornus dochopa. Puszmueckue cpoiictBa docdopa.
Xumudeckue cBorcTBa (pocdopa (peakiuu ¢ KUCIOPOAOM, TaJIOTeHaMH, METaJlJIaMH, CJIOKHBIMH
BEIIIECTBAMHU-OKUCIUTEIISIMHY, TiesiouaMu ). [Tonydenue u npumenenue Gocdopa. Xmopuasl hocdopa.
®dochun. Dochuasr. Dochopueiii anruapua. Oprodochopras u meradochopHas KUCIOTH U UX
comu. KavectBeHnass peaknus Ha optodocdarsl. Paznoxenne optopochopHON KHCITOTHI.
[Ipumenenne pocdopHOit KUCIOTHI U ee coyieid. buomornueckast posb hocdaros. [Tupodochopras
kuciota u nupodocdarel. Oxcun dochopa (II), dochopucras xucaora U ee  CoOJM.
docdopHOBaTUCTASI KUCIIOTA U €€ COJIH.

[Toarpynma yriepona. OO01ias XxapakTepUCTHKA AIEMEHTOB INIABHOW MOATPYNIbI [V Tpyrisl.

VYrnepon. Amnorponus yriepona. CpaBHEHHE CTpPOCHMsSI M CBOMCTB rpadura M anmasa.
OymiepeH Kak HOBast MOJIEKylIApHas (popma yriiepona. Yroib: XMMHUYECKHE CBOMCTBA, MOMyYEHHE U
npuMmeHenune yris. KapOunel. Twaponmu3 kapOupa kanmplius U kapbupma amomunus. KapOumb
MEPEXOAHBIX METAIJIOB (3Kene3a, XpoMa M Jip.) KaK CBEpXIpodHble Mmarepuaibl. CHHTE3-ra3 Kak
OCHOBa COBPEMEHHOU MPOMBIIIIEHHOCTH. OKCUABI yIieposa. DIEKTPOHHOE CTPOECHUE MOJIECKYIbI
yrapHOTo Ta3a. YTollb M yrapHbli T'a3 Kak BOCCTaHOBUTENU. Peakiusi yrapHOTo rasa ¢ paciiaBaMu
menouedt. Cunre3 ¢opmuaroB. OOpa3oBaHHE YrapHOTo raza IMPU HEMOJHOM CrOPaHHH YIIIA.
buonornueckoe neiictBue yrapHoro rasa. IlomyuyeHue u npuMeHeHHE yrapHOTO ra3a. YIJIeKUCIbINA
ra3: nmoiyuyeHue, XMMUYECKHUE CBOICTBA: (B3aUMOJICHCTBHE YIIIEKHCIOTO Ta3a ¢ BOJOM, IIeoYaMHu,
MarHueM, NepoKCUIaMU METAJIOB). DIEKTPOHHOE CTPOCHUE YITIEKUCIIOTO ra3a. YrojbHas KHCIIOTa
u ee conu. KapboHats!l 1 rujpokapOOHAThI: UX MOBEACHUE MTPH HarpeBaHuu. KauecTBeHHast peakius
Ha KapOoHar-uoH. HaxoxaeHue kapOOHATOB MarHusi M KalblMsl B MPHUPOJE: KOPAIIbI, >KEMYYT,
W3BECTHSKHU (M3BECTKOBBIE TOPBI, KAPCTOBLIE MENIEPhI, CTAIAKTUTHI U CTATaTMUTHI).

Kpemuuii. ®usnueckue 1 XMMHUECKHE CBOMCTBA KpeMHMsI. Peakiiuu ¢ yriem, KHCIOpOJIOoM,
XJIOPOM, MarHueM, pacTBOpPaMHU IIENo4Yel, cepoBofoposoM. CHilaH — BOJOPOJHOE COECIUHEHHE
kpemHusa. Cumuuasl. [lonyuenne u npumenenue kpemuusi. Oxenn kpemuus (IV), ero crpoenue,



¢u3nveckne U XUMHYECKUE CBOMCTBA, 3HAYCHHUE B MPUPOJIE U MpHUMeHeHHe. KpeMHueBbIe KUCTOTHI
u ux conu. ['maponus cunukaroB. CUIIMKaTHbIE MUHEPAJIbl — 0CHOBA 36MHOM KOPBI. AJIFOMOCHIIMKATBI.

Bop. Okcun Gopa. bopnas kucnora u ee comu. bypa. Bomoponusie coemunenus 6opa —
oopansl. [Ipumenenue coequHeHn Oopa.

biiaropoiHble ra3bl.
Jlemoncmpayuu.

1. T'openue Bogoponaa. 2. [loxydyenue xyopa (onsIT B ipodupke). 3. OKucauTeabHbIe CBONCTBA
pactBopa rurnoxyiopura Harpus. 4. OnbITel ¢ OpoMHO# BojoH. 5. [taBnenue cepsul. 6. [openue cepsr
B kuciopojne. 7. BzaumoneiictBue kenesa ¢ cepoir. 8. I'openume cepoBogopona. 9. OcaxaeHue
cynbuaoB. 10. CoiicTBa cepHuctoro raza. 11. JlelicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha
Menb 1 caxaposy. 12. PactBopenue ammuaka B Bojie. 13. OCHOBHBIE CBOMCTBA pacTBOpa aMMuaka. 14.
Karanutuueckoe oxucnenne ammuaka. 15. Ilomydyenuwe okcupma azota (II) m ero okxucinenue Ha
Bo3nyxe. 16. JlelictBue a3oTHOM kucinotrel Ha menb. 17. Topenme docdopa B kuciopoae. 18.
[IpeBpamienune kpacHoro ¢ocdopa B Oenblii U ero cBedueHue B TeMHOTe. 19. BzaumopeiictBue
dbocdopuoro anruapuna ¢ Bogoit. 20. O6pasusl rpaduta, anmmasa, kpemuus. 21. [openue yrapuoro
raza. 22. TyleHue iaMeHu yIIEeKUCIbIM ra3oM. 23. PasnoxxeHne mpamopa.

JlabopamopHvle onvimul.

1. Tlonmyuenuwe xJyiopa W H3y4eHHE €ro CBOMCTB. 2. (CBOMCTBA XJIOPCOAEPIKAIIUX
orOenuBateneid. 3. CroiicTBa Opoma, noaa u ux coinei. 4. M3ydeHne CBOWCTB CEPHOM KHUCIIOTHI U €€
coneil. 5. M3yueHwe CBOWCTB BOJAHOrO pacTBopa amMmuaka. 6. CBoilcTBa coJieli aMMOHWUSL.
7. KauecTBeHHass peakuus Ha kapOoHaT-woH. 8. lcmelTaHwe pacTBOopa CHIIMKAaTa HaTpus
uHauKaropom. 9. O3HaKkoMIIeHHE ¢ 00pa3liaMu MPUPOIHBIX CHIIMKATOB.

Paznea 7. MeraJibl.

O6mmit  0030p »d1MeMeHTOB — MeTauioB. (CBOHCTBa MPOCTHIX  BEHIECTB-METAIUIOB.
DNEeKTPOXUMUYECKUN PsJl HApsHKEHUH MeTaiioB. MeTaluiMueckue KpPUCTAJUTMUECKHE PEelIeTKH.
CrnaBel. XapaKkTepuCcTHKa HanOoJiee N3BECTHBIX CIU1aBoB. [lonyueHne u npuMeHeHne MeTaIoB.

Hlenouynsie Metauibl. OOIIas XapakTepUCTHUKA AIEMEHTOB IIaBHOW MOATPYMIbI | Tpymibl.
CBoiicTBa 1IETOYHBIX METANIOB. Pacrio3HaBaHye KAaTHOHOB JIMTUS HATpUA U Kanusa. Harpuil u xanuii
— TPEICTaBUTENH IIEJIOYHBIX METaUIOB. XapaKTepHble peakuuu HaTpus U Kanus. [lomyueHue
IIEJIOYHBIX MeTa/uIoB. OKCUIbl U epoKcuabl Hatpus U Kanua. CoenquHeHus Hatpus u Kanua. Conu
HaTpUs, Kalus, UX 3HAYCHHE B MPHUPOJE M KU3HU denoBeka. Coma M eAKU HATp — BaKHEUIIHe
COEIMHEHUS HATPHSL.

bepunuii, Marauii, menao4yHo3eMenbHble MeTauibl. OOIlas XapakTepUCTHKa SJIEMEHTOB
m1aBHOM nojarpynmnsl 11 rpynnsl. bepunnuii, Mmaruuii, menoyHo3emMenbHble MeTaUbl. AM(POTEPHOCTh
oKcuJa W Tuapokcuja Oepmius. OKpacka IJIaMEHM COJISIMU IEJIOYHO3EMETbHBIX METaJlIOB.
Marnuit u kanbuui, uX o01as XxapakTepucTHKa Ha OCHOBE noJjioxxkeHus B [lepronndeckoii cucreme
snemenToB JI.M. MenzneneeBa u crpoeHus aromoB. llosmydyenue, ¢Quznueckue U XUMHUYECKHUE
CBOICTBa, MPUMEHEHUE MArHUs, KaJIbLUA U UX coequHeHnil. Coau MarHus U Kaublysl, UX 3HaUE€HUE
B IIPUPOJIE U KU3HU yesoBeKa. JKecTKoCTh BOJbI M CLIOCOOBI €€ YCTPaHEHHS.

AmoMuHuii. PaCHPOCTpaHCHHOCTL B IIpUPOAC, (pI/I3l/ILleCKI/IC U XHMHYECKHE CBOMCTBa
(OTHOI_HCHI/IC K KHCJIOpOAY, TajJlOorcHaM, pacTBOpaM KHUCIOT U HICJIOHCI‘;I, aJ'IIOMOTCpMI/I}I).



[TpousBonctBo amomunus. [lpumenenune amoMuHus. AMQOTEpHOCTh OKCHIAa M THIPOKCHIA
amomunug. Conu amomunuda. llomHoe paznoxeHue BOJOW COJIEH aTIOMHUHHS CO  CIA0OBIMU
ABYXOCHOBHBIMH KHUCJIOTaMH. AnIOMHUHATEl B TBCPAOM BHAC WU B PpacCTBOPC. KommiexcHbie
COCIUHCHUA aJIFOMUHUA.

OnoBo u cBuHen. Pusnyueckue M XUMHYECKHE CBOWCTBA (PEaKLUU C KHUCIOPOJIOM,
kucinoramu), npumeHenue. Comnu ososa (II) u ceunna (II). CBUHIOBBIN aKKyMYISTOP.

Mertamnel moGounbx noarpymi. OOmas xapakTepucTHKa nepexoqHbix mMetamwioB [ — VIII
rpymm. OcoOEHHOCTH CTPOEHUS aTOMOB TIEPEXOIHBIX MeTauioB. O0mue Gpru3nyecKkiue 1 XuMUIEeCKHe
cBolicTBa. [I[pumeHeHne MeTamios.

XpoMm. ®duznyeckre CBOMCTBA XpoMa. XUMUYECKUE CBOMCTBA XpoMa (OTHOILIEHUE K BOJSTHOMY
napy, KHCIOpoay, XJopy, pactBopam kuciot). Ilomydenne u npumenenue xpoma. CoenuHeHus
xpoma. MI3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCUIOB U
TUIPOKCHUJIOB XpOMa C POCTOM CTENEHU OKHCIeHUsl. AM(OTEpHbIE CBOMCTBA OKCHIA U TMIPOKCHIA
xpoma (III). Oxucnenune coneit xpoma (III) B xpomarsl. B3aumHble nepexoisl XpoMaTroB H
JUXpOMAToOB. XpOMAarbl M JAMXpPOMAaThl Kak okuciauTend. llomHoe pasnoxkeHwe BOIOM coneit
xpoma (I11) co cmabpiMu TByXOCHOBHBIMH KHCIO0TaMH. KoOMIUIEKCHBIE COSAMHEHUST XpoMa.

Mapranern. ®usznueckre cBoiicTBa Mapraiia. XMMUYECKHEe CBOMCTBAa MapraHia (OTHOIIEHHE
K KHUCJIOpOdy, XJopy, pactBopam kucior). Ilomydenne u npumenenue wMapranua. Oxcua
mapranna (IV) kak okucnurens W karanmszarop. [lepMaHraHat kamus Kak OKHCIHUTENb. OKCHI H
ruapokcun Mapranna (II): momydenme u cBoiictBa. CoenuHenust mapranmna (III). Manranar (VI)
Kanus 1 ManraHat (V) Kalnus, ux moJiydeHue.

Kenezo. HaxoxaeHnue B npupojie. 3HaAYEHUE Kelle3a I OpraHu3ma yejaoBeka. Gusndyeckue
CBOMCTBA KeJe3a. XUMHYECKUE CBOMCTBA Keje3a (B3auMOICUCTBHE C KUCIOPOIOM, XJIOPOM, CEPOH,
yriieM, BOJOHM, KHCIOTaMu, pactBopamu coseit). CruiaBel skene3a ¢ ymiepogoM. [lomyuenue u
npuMeHeHne xene3a. CoenuHeHus jxene3a. CpaBHEHHE KHUCIOTHO-OCHOBHBIX M OKHCIIMTENIBHO-
BOCCTaHOBHTEIIBHBIX CBOMCTB ruapokcuaa xenesa (1) u ruapokcuna xenesa (I111). Comm xenesa (11)
u kenesa (IIT). Meroasl mepeBoma coneit sxenesa (II) B comu xenesa (III) m oGparno. IlomHoe
pasnoxkenue Bosoi coserr xpoma (II1) co cnabbiMu TByXOCHOBHBIMH KHCJIOTaMHU. OKHCIUTEIbHbBIE
cBoiicTBa coenuHenwmii xene3a (I1I) B peakuusix ¢ BoccTaHOBUTENSAMU (MOUAOM, CEPOBOJAOPOAOM U
Menpto). [lmanuanbie kKoMIUIeKChl kene3a. KadecTBeHHble peakuuu Ha voHBI kenesa (1) u (IID).
@epputhl, UX MOJIYYECHUE U IPUMEHEHHE.

Mens. Haxoxaenue B npupoze. buonornueckas posib. @u3nueckue 1 XMMHUYECKUE CBOICTBA
(B3aUMOJICHCTBUE C KHUCIOPOAOM, XJIOPOM, CEpOil, KUCIOTaAMH-OKHCIUTENSIMU, XJIOPUAOM >KeJe3a
(IIT)). B3aumopeiicTBME Mean ¢ KOHIICHTPUPOBAHHBIMH COJISHOW, OpOMOBOJOPOJHON |
MOJTHOBOJIOPOJTHON KUCIOTaMHu 0Oe3 JocTymna Bo3ayxa. [lomydenue u nmpumenenue menu. OKcua u
ruapokcun menu (II). Comu memu (II). Mennsiit kymopoc. Ammwuakatrel Meau (I) u memu (ID).
[Tonyuenue oxcuma meau (I) BoccranoBneHwem ruapokcuaa menu (II) rmoxozoit. Tlomydenue
xnopuaa u noaunaa meau (1).

Cepebpo. ®Pusnyeckne W XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBHE C CEPOBOJOPOIOM
B IIPUCYTCTBUH KUCJIOPO/Ia, KUCIOTaMU-OKHCTUTE MK ). OCcaXkIeHHEe OKCHIa cepeOpa MpH JICHCTBUN
IIEJIOYH Ha COJI cepedpa. AMMHaKaThl cepedpa Kak OKuciauTe d. KauecTBeHHAs peakius Ha HOHbBI
cepedpa. [Ipumenenue cepedpa.

3010T0. duUsnUecKe M XUMHYCCKHE CBOMCTBA (B3aHMOHCﬁCTBHC C XJIOpOM, «uapcxoﬁ



BOJIKOI». 30JI0TOXJIOpOBOIopoAHAas Kucnota. [ uapokeun 3omota (I1I). Kommnexcest 3ommora. CriocoOsr
BBIJICJICHUS 30J10Ta U3 30JI0TOHOCHOM noposl. [IpuMenenue 3omora.

[unk. ®usznyueckue 1 XUMUYECKHE CBOMCTBA (B3aUMOICUCTBHUE C FAJIOT€HAMU, KUCIOPOAOM,
cepoii, BOJIOI, pacTBOpaMH KUCIIOT U 1enoueii). [lomydyenne u npuMeHeHne HuHKa. AMGPOTEPHOCTD
OKCHJIa M THUJIPOKCH/JIA IMHKA. BakHenmme conu nuHKa.

Pryth. ®usnueckue u XUMHYECKHE (B3aUMOJIEUCTBHE C KHUCIOPOJOM, CEPOM, XIIOPOM,
KHUCJIOTAMHU-OKUCIIUTENSIMU) cBOMCTBA. [lodydyeHrne W mpUMEHEHUE PTyTU. AMaiblraMbl — CILIABBI
prytu ¢ MetauiamMu. Okeup prytu (II), ero nonydenne. Xnopun u noaun pryru (II).

Jlemoncmpayuu.

1. Komnekmmst metaimoB. 2. Komeknust munepanoB u pya. 3. Komneknusa «XKenezo u ero
crutaBb». 4. OkpalluMBaHUE IJIAMEHH COJISIMU HIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METaJlIOB.
5. BzaumopeiictBue Hatpus ¢ Boaou. 6. B3aumopeiictBue kanbmus ¢ Bojoul. 7. Komekuus
«Amomuauiy». 8. IlnaBinenne amomunus. 9. BsaumopelcTBue allOMHHHSA €O  IIEJIOYBIO.
10. Amomotepmusi. 11. B3aumopeiicTBue Xpoma C COJSIHOM KHCIOTOW 0O€3 JIOCTyna BO3dyXa.
12. Ocaxnenue ruapokcuaa xpoma (III) u okucnenue ero mepokcuaoM Bojoponaa. 13. B3aumubie
Iepexo/ibl XpoMaroB M auxpomaroB. 14. Paznoxkenue muxpomara amMoHus. 15. OcaxneHwue
ruapokcuna xeneza (III) u oxkucnenue ero Ha Bo3myxe. 16. Beinenenue cepebpa u3 ero cosei
nelicTBUEM MEIH.

JlabopamopHvle onvimul.

1. OkpammuBaHHU€ IUIAMEHU COCAUHECHHSMHU UIEIOYHBIX METAIOB. 2. O3HaKOMJICHUE
C MUHEpAJIaMH M BAKHEHUIIMMU COEAVMHEHUSIMHU IIETOYHBIX MeTauioB. 3. CBOMCTBa COEIUHEHUI
IETOYHBIX MeTAIIOB. 4. OKpacka MIaMeHH COJISIMH IIEJIOYHO3EMENIbHBIX MeTaiuioB. 14. CBolicTBa
Maraus ¥ ero coequHeHun. 15. CeoiictBa coemuHeHnit kKanbid. 16. Xectrkocts Boanl. 17. CBolicTBa
amomuum. 18. CpolicTBa coenuuennii amomMuans. 19. CBoiicTBa 0J10Ba, CBUHIIA U UX COSAUHCHMI.
20. CaoiictBa coenuHenuid xpoma 21. CBolicTBa MapraHiia M €ro coeauHeHuil. 22. M3yudenue
MHUHEepanoB xenesa. 23. CpoiicTBa xeneza. 24. CBoiicTBa M€y, €€ CIUIABOB U COCIUHEHMM. 25.
CBoiicTBa IIMHKA U €r0 COECIUHEHUI.

Tembl mpakTHYeCcKUX padoT:

CKopoCTh XUMHUYECKUX peaKInii. XUMUYECKOE PaBHOBECHE.
DKCcIepUMEHTAIbHOE pelIeHHe 3a/1ad o TeMe «[ aJloreHbI».
DKCIIepUMEHTAIIBHOE PEICHHE 3a/1ad TI0 TeMe «XalbKOTECHBD».

[Tonyuenne aMmmuaka 1 U3y4eHHUE €ro CBOMCTB.

DKCHEepUMEHTANBHOE PEUIEHUE 33/1a4 [0 TeME «DIEMEHTHI MOATPYIIIBI a30Ta.
DKCHepUMEHTAIBHOE pelIeHue 3a1a4 1Mo Teme «MeTaibl INIaBHBIX MOATPYIII.
[Tonyuyenue meaHoro Kymnopoca.

DKcIepruMEHTAIIbHOE PelIeHHe 3a/1ad o TeMe «MeTaibl MOOOYHBIX MOATPYIIID.

©oeNe kR WNRE

ITony4yenue comu Mopa.

TemaTnyeckoe MNJIAHUPOBAHHE Kypca

Kos1-Bo ak. .
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Paznes 1. Ctpoenue BemecTsa 16
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