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Pabouast mporpamma ydeOHOTO mpeamera «XuMus» (8 Kjlacc) COCTaBJIeHa HA OCHOBE:

— Xwumus. [Ipumepnsie paboune nporpammel. [Ipeamernas munus yue6Hukos O. C. I'abpudnsHa, 8-9xmaccsl:
yuae0. mocobue s obiieoopazosar. opranuzanuii / O. C. I'abpuensn, C. A. CnaakoB. — 3-e u3a. — M. :
[Ipocsemenue, 2021. — 80 c.

— Tlonoxenus o paboueit nporpamme MBOY Kosxxanosckast COILL, mpuka3 Ne 15-2 ot 12.01.2016r.

IInanupyemble pe3y/ibTaThl OCBOCHHS Y4eOHOI0 peaMeTa
JlesiTensHOCTh  00Pa30BATENBHOTO YUYpEkKACHUS OO0IIero oOpa3oBaHHMsi B OOYy4YeHHHM XUMHUHU JOKHA OBITh
HaIpaBJieHa Ha TOCTHXKEHUE 00YUYaOIIMMHUCS CIEAYIOUINX JUYHOCTHBIX Pe3yJbTaTOB:
B IEHHOCTHO-OPUEHTAIIMOHHON cepe - YyBCTBO TOPAOCTH 32 POCCHHCKYI0 XHMHUYECKYIO HAyKy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
B TPYAOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlabHelIell 00pa3oBaTeabHON TPACKTOPHH;
B [TI03HABATENIBHON cepe - MOTUBAIUS YUCHHS, YMEHUE YIPABISATH CBOCH MO3HABATEIHHON ACSITETLHOCTBIO.
MertanpeaMeTHbIMHM pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMHM OCHOBHOM WIKOJIBI MPOrpaMMbl IO XUMHH
SIBJIIOTCSL:
- BJIaJIcHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMH CIOCO0aMU JEATEIBHOCTH HAOJIOJeHHE, WU3MEpEHHeE,
AKCIIEPUMEHT, y4eOHOE UXJIe/ICBaHNE; TPUMEHEHUE OCHOBHBIX METO/0B MO3HAHMS (CUCTEMHO-UH(OPMaIMOHHBIN
aHaJIn3, MOJIETIMPOBAHUE) JUIsl U3YUEHUS Pa3IMYHbIX CTOPOH OKPY’KAIOLIEH 1eCTBUTENbHOCTH;
- HCIOJb30BAaHUE YHHUBEPCAIbHBIX CIOCOOOB JIEATENBHOCTH IO PELUICHUI0 MpoOJeM M  OCHOBHBIX
MHTEJJICKTYalIbHBIX OMNEpallMii: HCIOJIb30BAaHWE OCHOBHBIX HMHTEJUICKTYaJlbHBIX OIepanuii: (GhopMyIupoBaHue
TUIOTE3, aHaIU3 M CHHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTHU3allvsl, BBISIBICHUE MPUYUMHHO-CIECICTBEHHBIX
CBSI3€H, IIOMCK aHAJIOI'OB;
- YMEHHE FeHepUPOBaTh UJEH U ONPEIEINIATh CPE/ICTBA, HEOOXOAUMBIE /ISl X Pealln3alliu;
YMEHHUE OIpeNeNaTh LeIH U 3aJaud JesITeIbHOCTH, BHIOMpATh CpPEe/ICTBA peau3aliy el U MPUMEHSATh UX Ha
MIPAKTHUKE;
- MCII0JIb30BAHUE PA3IMYHBIX UICTOYHHUKOB JUISl MOTYYEHUSI XUMUYECKOH HHPOpMaIUK.
IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHMSI BHIITYCKHUKaMU OCHOBHOM LIKOJIBI POTPaMMBbl IO XUMUHU SIBJISFOTCSL:
B no3naBarenbHOU chepe:
- JaBaTb ONPENCIICHUS H3YYEHHBIX TIOHATUH: BELIECTBO (XMMHUYECKHMH DJIEMEHT, aToM, HOH, MOJIEKYJa,
KpUCTAJIJINYECKasi pelleTKa, BEIIeCTBO, IPOCThIE M CIOXKHBIE BEIIECTBA, XUMUYECKass (popMmysia, OTHOCUTENbHAS
aTOMHasi Macca, OTHOCUTENbHAs MOJIEKYJIspHas Macca, BaJIEHTHOCTb, OKCHJbI, KHCIIOTBI, OCHOBAaHHs, COJH,
aM(pOTEepHOCTh, HHIUKATOP, IEPUOANIECKUNA 3aKOH, IEPHOANUYECKasi CUCTEMA, IepruoIndecKas Tabauia, H30TOMbI,
XMUMHYECKas CBS3b, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHS, OJJIEKTPOJINUT); XHMHUYECKas peakuus
(XMMHYeckoe ypaBHEHHE, T€HETUYECKasl CBSA3b, OKHCIEHUE, BOCCTAHOBJICHUE, AJIEKTPOJIIUTUYECKAs AUCCOIHAIIMS,
CKOPOCTh XUMUYECKOU PEaKIiN);
- (hopmynupoBath nepuoauueckuit 3akon [I.M1.MeneneeBa u packpbiBaTh €ro CMBICI;
- OIKCHIBaTh JIEMOHCTPALMOHHBIE M CaMOCTOSITEIbHO IPOBEACHHBIE ADKCIEPUMEHTHI, MCIONb3Yys IS ATOrO
€CTECTBEHHBIN (PYCCKHIA, POJTHOM) S3bIK U SI3bIK XUMUU;

- OIMKMCBIBATh W pa3jindarb U3YYCHHBIC KJIACChbl HCOPraHHMYCCKHUX COG,Z[HHGHI/Iﬁ, IIPOCTBIC U CJIOKHBIC BCIICCTBA,



XUMUYECKUE PEaKLInH;
- KJ1accu(UUUPOBATh U3YUYECHHbIE OOBEKTHI U SIBICHUS,
- Ha0II0AaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO TIPOBOIMMBIE OIBITHI, XUMUYECKUE PEAKIINH, TPOTEKAIOIINE B
pUpOJIe U B OBITY;
- JeNaTh BBIBOJBI W YMO3AKIIOUCHUS W3 HAONIOACHHN, W3YYEHHBIX XHUMHUYECKUX 3aKOHOMEPHOCTEH,
MIPOTrHO3UPOBATh CBOMCTBA HEN3YUEHHBIX BEIIECTB I10 aHAJOTUU CO CBOMCTBAMU U3YUYEHHBIX;
- CTPYKTYPHUPOBATh U3yYEHHBIH MaTepUal U XUMUUECKYIO HH(OPMALIKIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;
- MOJIENIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO - TPETHETO MEPUOJI0B, CTPOCHHUE IPOCTEHIINX MOJIEKYJI.
B nieHHOCTHO-OpUEHTAMOHHOM cdepe:
- aHAIM3UPOBAaTh M OLIGHHWBATh IIOCIEACTBUA MJIA OKpY)KaloIled cpeapl OBITOBOW U IMPOU3BOJICTBEHHOM
NesITeNIbHOCTH YeJIOBEKa, CBSI3aHHOM C mepepabOoTKOM BEIIECTB;
- Pa3bACHATH HA MpUMepax (MPUBOJIUTH MPUMEPHI, MOATBEPKAAOIINE) MATEPUAIBHOE €IMHCTBO M B3aUMOCBSI3h
KOMITOHEHTOB KUBOW U HEXXHBOU MPUPOJIBI U YEJIOBEKA KAK BaXKHYIO YaCTh 3TOTO €IUHCTBA;
- CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MPUHIIUIIAMH OE€PEKHOT0 OTHOILIEHUS K IPUPO/IE.
B tpynoBoii chepe:
- INIAHUPOBATH U TPOBOIUTH XUMUYECKUN IKCTIEPUMEHT;
- MCTOJIB30BaTh BEIIECTBA B COOTBETCTBUU C MX IMPEAHA3HAYEHUEM U CBOMCTBAMM, ONTMCAHHBIMU B MHCTPYKIIHU X
10 IPUMEHEHUIO.
B cdepe OezonacHoCTH KU3HEACSITETEHOCTHU:
- OKa3bIBaTh IEPBYIO IMOMOIIL MPH OTPABICHUAX, OXKOrax M APYTHX TpaBMax, CBS3aHHBIX C BEIIECTBAMH M
71a00paTOPHBIM 000PYIOBAaHUEM.

Coaep:xanue TeM y4eOHOIo nmpeamera

8 kiace

Beenenne 5 y
[Ipeamer xumuu. MeTonapl TO3HAHUS B XUMHH: HaONIOJEHUE, SKCIEPUMEHT, MojenupoBaHue. VcTouHHMKH
XUMHUYECKON MH(OpMaInu, ee MoTydeHue, aHaIN3 U MPEJCTaBICHUE ero pe3yabTaToB. [IoHsATHE 0 XMMHUYECKOM
aneMeHTe U (opMax ero CyIeCTBOBaHMsS: CBOOOJHBIX aToMaxX, MPOCTBHIX U CIOXKHBIX BellecTBax. [IpeBparieHus
BemecTB. OTIMYME XUMUYECKUX peakiuil oT ¢uznyeckux siBneHuil. Ponp xumuu B xu3HM venoBeka. Kpartkue
CBEJICHUs W3 HCTOPUU BO3HUKHOBEHUSI M PA3BUTUS XUMHUHU. POJIb OTEYECTBEHHBIX YYEHBIX B CTAaHOBJICHUH
XuMHueckol Hayku — pabotsl M. B. JlomonocoBa, A.M. Bbyrtiepoma, J[. W. MengeneeBa. Xumuueckas
CUMBOJIMKA. 3HAKH XUMHUYECKUX DJIEMEHTOB M MPOMCXOXKIEHUE UX Ha3BaHUH. Xumuueckue Gopmynbl. MHAEKCH 1
kodpdurmenTel. OTHOCUTETBHBICE aTOMHAs W MOJEKYJspHas Macchl. [IpoBeieHHe pacdyeToB MacCOBOW J10JIU
XMMHUYECKOT0 3JIEMEHTA B BEILIECTBE Ha OCHOBE €ro (opmysnbl. [lepuonndeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, ee CTpyKTypa: Majible ¥ OOJIbIIINE MIEPUOIBI, TPYIITBHI ¥ TOATPYMIbL. [lepuoandeckas cucrema
KaK CIPaBOYHOE MOCOOMeE IS MOMyUYeHUs CBEACHUM 0 XUMUYECKUX JIEMEHTaX.
JdemoncTpanuu. 1. Moaenu pa3nuyHbIX MPOCTHIX U CIOKHBIX BEIIECTB.
2. Komnekuusi CTEKISIHHOM XUMHU4Yeckod mocynbl. 3. Koyuiekuuss mMaTepuanoB W W3ACIHN M3 HUX HAa OCHOBE

amoMunus. 4. B3aumoneiicteue Mpamopa ¢ KUCJIOTON U TOMYTHEHHUE U3BECTKOBOM BOJIBI.



JlabopaTopubie ombIThl. |. CpaBHEHHME CBONCTB TBEPAbIX KPHUCTAUIMYECKUX BEINECTB U pacTBOpPOB. 2.
CpaBHeHHE CKOPOCTH UCHAPEHMSI BOABI, OIEKOJIOHA U 3TUJIOBOTO CIMPTa ¢ GUIBTPOBAIBHOM Oymaru.

CrapTOBBIil KOHTPOJIb.

Tema 1. ATOMBI XMMHYECKHX 3J1eMeHTOB 9 u

ATOoMBI Kak (hopMa CyIIECTBOBAHMS XHUMHYECKHX 3JeMEeHTOB. OCHOBHBIC CBEICHHUS O CTPOCHHUU AaTOMOB.
Jloka3aresnbCTBa CI0XKHOCTH cTpoeHHs aToMoB. OnbiThl Pezepdopra. [InanerapHas Moaenb cTpoeHHs aToMa.
CocTaB aTOMHBIX s7€p: IPOTOHBI, HEUTPOHBI. OTHOCHUTENbHASI AaTOMHAsA Macca. B3anMOCBA3b NOHATHN «IIPOTOHY,
«HEUTPOH», KOTHOCUTEJIbHASI aTOMHAsl Maccay.

W3meHeHune yncia NpOTOHOB B s/Ipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3MeHeHMe 4ncia HEMTPOHOB B sifpe aromMa — oOpa3oBaHHe M30TONOB. COBpEMEHHOE ONpeAeIeHUE MOHATHA
«XUMHUYECKHUH 371€MEHT». M30TONBI KaK pa3HOBUJHOCTH aTOMOB OJJHOTO XMMHUYECKOIO JIEMEHTA.

OnexTpoHbl. CTpOEHHUE AIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX 3JEMEHTOB MaiblX NepuonoB. IloHsTue o
3aBEpPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuonuueckas cuctema xumuueckux 3nemeHToB /1. 1. MenzeneeBa u crpoeHre aToMOB — (U3NYECKUN CMBICI
IIOPSAIKOBOTO HOMEPA JIEMEHTa, HOMEepa I'PyIIIbl, HOMEpa IEpPUOa.

V3MeHeHne yncia 3JIeKTPOHOB Ha BHEITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO DJIEMEHTa — 00pa30BaHHe
MIOJIOKUTEIBHBIX M OTpULIATENbHBIX MOHOB. lOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTauioB. [IpuunHbl
M3MEHEHMsI METAJUIMYECKUX W HEeMETaNIMYeCKUX CBOMCTB B mepuojax M rpymnmnax. OOpa3zoBaHue OMHapHBIX
coeaunenuil. [lousatue 06 noHHoM cBsA3U. CxeMbl 00pa30BaHUSI MOHHOM CBSI3H.

B3aumopeiicTBue aToMOB 3JEMEHTOB-HEMETAJIOB MEXAy co00il — o00pa3oBaHHME JBYXaTOMHBIX MOJIEKYI
MpOCTBHIX BemlecTB. KoBaleHTHash HEMOJIApHAash XUMHUYECKas CBSI3b. ODJIEKTPOHHBIE U CTPYKTYpHbIE (OPMYIIBI.
B3auMoneiicTBlie aTOMOB HEMETAJUIOB MEXJIy co00H — oOpa3oBaHMEe OWHApHBIX COEJUHEHUH HEMETaslIoB.
OnexrpoorpunarenbHOCTh. KoBaneHTHass monspHas cBs3b. IloHATHE O BaJEHTHOCTM Kak CBOMCTBE aTOMOB
00pa3oBbIBATH KOBAJIEHTHBIE XUMHUYeckHe cBs3u. CocTaBiieHue GopMys OMHAPHBIX COEMHEHUI MO BaJ€HTHOCTH.
HaxoxaeHue BajaeHTHOCTH 110 popMyJie OMHApHOTO COETMHEHUSI.

B3auMoseiicTBue aTOMOB METaJZIOB MEXIY CO00M — oOpa3oBaHHE METaUIMYeCKUX KpuctamwioB. [loHsTHE O
METAJIJINYECKON CBA3H.

JemoncTpanun. Mojenu aToOMOB XMMHUYECKHX 2J1€MEHTOB. [leproanyeckas cuctemMa XMMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa (paznuunbie GOpMBbI).

JlaGoparopHble omnbIThbl. 3. MojaenupoBaHue TpPUHLMNA JEUCTBUS CKAaHHUPYIOIMIETO MHUKpockomna. 4.
W3zrorosneHune Mojieselt MOJIeKyl OMHAapHBIX coequHeHnil. KonTpoJbHas padora Nel

Tema 2. IIpocTbie BemecTBa 7 4

[TonoxxeHne MeTayIoB U HeMeTa/lIoB B [leproauueckoii cucteMe XUMHUYECKHX AJIEMEHTOB

. U.MenneneeBa. Baxxuelime nMpocThie BEMECTBAa — METAJIBI (JKeIe30, ATFOMUHUN, KaJIbIMI, MarHUN, HATPUH,
kanuif). O0mue ¢gusnueckue cBOiicTBa MeTayuioB. BaxHelilne mpocTbie BellecTBa-HEMETaIlIbl, 00pa30BaHHbIC
aToMaMM KHUCIIOpoJia, BOJOPOJa, a30Ta, cepsl, (hocdopa, yraeposa. MoneKkymnbl MPOCTHIX BEIIECTB-HEMETAIIIOB —
BOJIOPOJIa, KUCIIOPOAa,

a30Ta, TaJIOrCHOB. OTtHOCHUTENIbHAS MOJICKYJIApHas Macca. CrocoOHOCTh aTOMOB XHMMMYECKUX DJIEMEHTOB K



00pa30BaHUIO HECKOJBKMX MPOCTHIX BEUIECTB — aJUIOTPOMNUSA. AJIIOTPONHBIE MOAM(PHUKALNU KHUCIOPOAA,
dbocdopa, onoBa. Meramnueckue U HeMETAIMYECKHE CBOWCTBAa MPOCTHIX BemiecTB. OTHOCUTEIBHOCTH 3TOTO
MTOHSATUS.

Uucno ABoraapo. KomudectBo BemiectBa. Monb. MossipHast Macca. MoJIsIpHBIH 00heM Ta3000pa3HbBIX BEIIECTB.
KpaTHble eqMHNLIBI U3MEPEHNUS KOJIMYECTBA BEILIECTBA.

Pacyetsl ¢ HCMONB30BAaHUEM MOHSATUH «KOJHMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJIIPHBIM 00bEeM ra3oB,
«4uciI0 ABOragpo».

JemMoHcTpanun. HekoTopble MeTaulbl M HEMETAJUTBl C KOJIWYECTBOM BemiecTBa 1 Moib. MomsipHblii 00BEM
ra3000pa3HbIX BEIIECTB.

JlaGoparopHble onbIThbl. 6. O3HaKOMJICHME C KOJUICKUHMEH MeTtayioB. 7. O3HaKOMJIGHHE C KOJUICKIUEH
HeMmeTauioB. KonTposabHas padora Ne2

Tewma 3. CoenuHeHNs] XUMUYECKHUX JIEMEHTOB 15 u

Crenenp oxucieHus. CpaBHEHHE CTENEHM OKHCIEHUS WU BaJIEHTHOCTU. OrlpeneneHue CTENEHH OKHUCIICHUs
AIIEMEHTOB B OMHApHBIX coequHeHusX. CoctaBineHue ¢opMyll OWHAPHBIX COEIWHEHUH, OOMMU Crmocod Hx
Ha3BaHUM.

BunapHbie coelMHEHNS METAJUIOB U HEMETAJUIOB: OKCUIBI, XJIOpUAbI, cynbduasl u np. CocraBienue ux Gopmyi.
bunapHble coelMHEHUS HEMETAJUIOB: OKCHUbI, JIETy4YHE€ BOJOPOJHBbIE COECIUHEHUS, MX COCTaB W HA3BAHMUI.
[IpeacraBuTenn OKCHUIOB: BOJA, YIVIEKUCHBIA Tra3, HeramieHas u3BecTb. [IpeincTaBuTenu JeTydyux BOJOPOIHBIX
COEIMHEHMI: XJIOPOBOAOPO/I U aMMHAK.

OcHoBaHus, UX COCTaB M Ha3BaHHs. PacTBopuMOCTh OCHOBaHUM B Bojie. [IpencraBurenu mienodeit: THAPOKCUIBI
HaTpus, Kanus U Kanblyd. [Tonstue 00 nHAMKATOpax U KaYeCTBEHHBIX PEaKIUsIX.

Kucnotsl, ux coctaB u HazBanus. Knaccudukanusa xucnot. [IpeacraBurenu KUCIOT: cepHasi, CONsSHAs, a30THAs.
[Tonstre o mkane kuciaoTHocTH (1ikana pH). FIsmMeHeHne okpacku UHAUKATOPOB.

Conmu kak MNpOW3BOJHBIE KHUCIOT M OCHOBAaHMH, MX COCTaB M Ha3BaHUA. PacTBOpUMOCTB cojel B BOJE.
[IpencraBuTenu conei: XJopuj HaTpus, kKapOoHAT U Gocdat KaubLus.

AMop(HBIE U KpUCTAINTNYECKUE BEIIECTBA.

Me:xMoneKyIsapHble B3aUMOACHCTBYS. THIBI KPUCTAJNIMYECKHX DPELIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
THIOB KPUCTAJUIMYECKUX PEIIETOK.

UYuctele BeniecTBa U cMecu. [Ipumepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMecell. CBOMCTBA YHCTHIX BEIIECTB U
cMmecei. X coctaB. MaccoBasg u o0beMHas JOJIM KOMIIOHEHTa cMecH. PacueTrl, cBsI3aHHBIE C MCHOJIL30BAHUEM
MIOHSATHUS «IOIS».

Jemoncrpanuu. OOpasibl OKCHIOB, KUCIOT, OCHOBaHUH U cojieil. Mojeny KpUCTaIIMUYeCKUX PEeIIeTOK XJIopuaa
HaTpus, anMasa, okcuaa yriaepozaa (IV). KucnotHo-1enoynpie MHAUKATOPBI, U3MEHEHNE WX OKPACKH B Pa3IMYHBIX
cpenax. YHUBEPCAIbHBIM HHINKATOP U U3MEHEHHE €0 OKPAaCKH B pa3nu4HbIX cpenax. [IIkama PH.
JlabopaTopHblie onbIThI. 8. O3HAKOMJIEHHE C KOJUIEKIMEN OKCHIO0B. 9. O3HaKOMIIEHUE CO CBOMCTBAMM aMMHUAKA.
10. KauecTBeHHas peakuus Ha yraekuciasiid ra3. 11. Onpenenenue pH pacTBOpoB KMCIOTHI, IEIOYH U BOJBI.

12. Onpenenenue pH AMMOHHOTO U 0J10YHOTO COKOB Ha cpe3e mi100B. 13. O3HaKoMIIeHHE C KOJUIEKIEH Coel.

14. O3HaKOMJIEHHE C KOJUIEKIIMEN BEIIECTB C PA3HBIM TUIIOM KPUCTAJUIMYECKON pemeTku. M3rotosienne Mmoaenen



KPUCTATMYECKHX pemeTok. 15. O3HakoMIIeHHe ¢ 00pa3I[oM TOPHOM MTOPOIBIL.

KonTpoabHnas padora Ne3

Tema 4. I3mMeHeHUs1 MpoucXoasinue ¢ BemecrBamu 14

ITonsiTre ABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IIPOUCXOSAIIUMHU C BEIIECTBOM.

SIBneHus, CBSI3aHHbIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHMS BEILIECTBA IPU MOCTOSHHOM €ro COCTaBE, —
¢usnueckue spaeHus. OU3nUecKre SBICHNUS B XUMHUU: TUCTUIUIALUS, KPUCTAIUIM3AlMs, BEIITAPUBAHUE U BO3TOHKA
BEIIECTB, (GMIBTPOBAHUE M LEHTpU(]yrupoBaHue. SIBiIeHUs, CBA3aHHBIE C MU3MEHEHHUEM COCTAaBa BEILLECTBA, —
XuMHueckue peakuuu. [TpusHaky 1 ycioBus MIPOTEKaHUs XUMUYECKUX peaklUuid. BoieneHnue TemioTsl U cBeTa —
peaxkuuu ropenus. ITonstrue 00 K30 - U SHAOTEPMUUYECKUX PEAKLIUAX.

3aKOH COXpaHEHUS MacChl BeELIECTB. XMMHUYECKHE YpaBHEHUS. 3HAYCHHE MHJEKCOB U KOA(P(PHUIMEHTOB.
CocraBieHre ypaBHEHUH XUMUUYECKUX PEAKIIUH.

Pacuersl mo xuMuueckuM ypaBHEHHsM. PelieHue 3anad Ha HaxXxOKJI€HUE KOJMYECTBA, MacChl WM O0Obema
IPOJAYKTa peakUuy IO KOJIMYECTBY, Macce WJIM 00bEeMYy MCXOJHOIO BellecTBa. PacueTsl ¢ HCIIOJIb30BaHUEM
MOHATHUS «J10JIs1», KOT'JIa HCXOJAHOE BEIIECTBO JIaHO B BUJE PAaCTBOPA C 33JaHHOM MAacCOBOM J0J€i pacCTBOPEHHOIO
BEIIECTBA MJIU COJIEPKUT ONPEICICHHYIO 10JII0 IPUMECEH.

Peaknun pasnoxenus. IIpencraBnenune o ckopoctn xumuuecknx peakuuid. Kataimmsatopsl. @epMenTtsl. Peakiun
coequHeHus. KatanmuTuueckue v HeKaTaIUTUUYECKUE peakluu, oOpaTuMble U HeoOpaTumble peakuuu. Peakuun
3aMelleHus. Psij akTUBHOCTH METaJlIOB, €ro MCIOJIb30BaHUE I NMPOrHO3UPOBAHUS BO3MOXKHOCTH HPOTEKAHUS
peakiuMii MEeXJy MeTallaMd M KUCIOTaMM, peakUuil BBHITECHEHHMs OJHUX METAJUIOB M3 PacTBOPOB HMX COJel
ApyrumMu MeTauiamMu. Peaknmu oOmeHna. Peakium He#Tpanuzanuu. YClIOBHS NMPOTEKAaHUS peakiuii oOMeHa B
pacTBopax 10 KOHIa.

Tunsl XMMUYECKUX peaklUnii Ha MpUMEpe CBOMCTB BOABI. Peakuus pasiokeHus — 3JIEKTPOIHu3 BoAbl. Peakunun
COEMHEHMS — B3aUMOJICHICTBUE BOJBI C OKCUAAMH METAJUIOB U HEMETAJUIOB. Y CIIOBHUE B3aUMOJIEHCTBUS OKCUIOB
METAJJIOB M HEMETAUIOB ¢ BOJOW. [loHsaTHE «rmapokcuasl». Peaknuu 3aMenieHust - B3aMMOJCHCTBHE BOJIBI C
MeTaiamu. Peakiu oOMeHa - Tuposin3 BEIIeCTB.

Jemoncrpanumn. [Ipumeps! puznueckux sSBICHUI: a) IUIaBlieHue napaduna; 6) pacTBOpEHNHE OKpAIlIEHHBIX COJIEH;
B) nu(dys3us nymucTeix BemiecTB. [Ipumepsl XMMHUYECKUX SIBJIEHUH: a) FOpeHHEe MarHus; 0) B3aumoJeicTBue
COJISTHOM KHMCJIOTBI C MPaMOpPOM WJIM MeJIoM; B) mostyueHue rujpokcuaa menu (II); r) pactBopenue nosyuyeHHOro
THAPOKCHJIa B KHCJIOTax; 1) B3aummojenctBue okcuaa menu (II) ¢ cepHoOM KuUCTOTOW TIpU HArpeBaHUU; €)
pa3ioXKeHue nepMaHraHaTa Kaiaus

3) B3auMo/ieiicTBUE pa30aBIeHHBIX KHCIOT C METaJUIaMHU.

JlabopaTopubie onbIThl 16. IIpokanuBanue mMenu B IUIAMEHH CIHUPTOBKH. 17. 3aMelieHHMe MEAM B PacTBOpE
xnopuaa meau (II) xeneszom.

KonTtpoubnas paGora Ne4

Tema 5. IIpaktuxkyml.

IIpocreiimme onepanuu ¢ BELECTBOM- pACHPeEOeieHbl O MeMam:

1.ITpaBusia TexHUKH O€30M1aCHOCTU IpU paboTe B XuMU4eckoM kabuHete. [IpuemMsl oOpaiienus ¢ 1ab0paTopHbIM

0o00opyI0BaHMEM U HarpeBaTeIbHBIMU MpuOopamu - Tema Ne 1.



2.HabmroneHus 3a ©I3MEHEHUSIMH, TPOUCXOIAIIMMU C TOPSIEH CBEUOH, M X omHcaHue - Tema Ne5.

3. AHaiau3 MoYBEI U BOAEI - TeMa NeS

4 Tlpu3Haky XUMHYECKUX peakiuii - Tema Ne 5

5.IlpuroroBiieHre pacTBOpPA € 3aIaHHOM MAacCOBOM J0JIeH paCTBOPEHHOI'O BEIECTBA. - Tema Ned

Tema 6. PactBopenue. PactBopbl. CBOiicTBa pacCTBOPOB JIEKTPOJIUTOB 18 u

PactBopenue kak ¢uszuko-xumuueckuid npoiecc. [lonsarue o ruaparax u Kpucramuioruaparax. PactBopuMocTs.
KpuBble pacTBOpUMOCTH Kak MOJEIb 3aBUCUMOCTH PACTBOPUMOCTHM TBEPABIX BEIIECTB OT TEMIIEPATYypHI.
HacpliieHHble, HEHACBHIIIEHHBIE U NIEPECHIIICHHBIE PACTBOPHL. 3HAUEHUE PACTBOPOB JJIS IPUPOJBI U CEIBCKOTO
XO035MCTBA.

[TonsiTrie 00 SJEKTPOIUTUYECKON AMCCOIUAIMH. JIEKTPOJUTHI UM HEINEKTPOJUTHL. MeXaHU3M JHCCOLMALNN
ANEKTPOJIUTOB C PA3IMUYHBIM XapakTepoM cBsi3u. CTeneHb dNEeKTPOIUTHUECKON Aucconuannu. CuiabHbIe U ciadbie
JJIEKTPOJIUTHI.

OcCHOBHbBIE TIOJIOKEHUSI TEOPUM DSJIEKTPOIUTUUYECKON nuccouuanuu. VoHHblE ypaBHeHMsI peakuuid. Peakuuun
oOMeHa, UIyIue 10 KOHIIA.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnorel, ux xnaccudukarus. Jucconumanus KHCIOT M HMX CBONCTBA B CBETE€ TEOPHHU DIEKTPOIHTHUECKOU
qucconyanuu. MONEeKyJIsIpHbIE W WOHHBIE YpaBHEHHMS peakiui. B3anMonencTBue KHCIOT € MeTaJlIaMu.
DNEeKTPOXUMHUYECKUN Pl HaNpsOKEHUHM MeTauioB. BzaumonelcTBHe KHUCIOT C  OKCHJAMU  METAJLJIOB.
B3auMopeiicTBue KHCIOT C OCHOBAaHUSIMHM —peaklMs HeUTpanu3anuu. B3aumoneicTBHe KHUCIOT C COJISIMH.
Hcnonp30BaHre TaOIHIBI PACTBOPHUMOCTH JUISI XaPAKTEPUCTHKH XHUMHUYECKUX CBOMCTB KHCIOT.OCHOBaHHSI, WX
kiaccuukanus. {uccomnmaiuss OCHOBaHUN M WX CBOMCTBA B CBETE TEOPUHU DIICKTPOIUTHUECKON THUCCOIUAIIUU.
BzaumopeiictBue ocHoBaHui C consMu. Vcmonb3oBaHMe TaOMUIBI PACTBOPUMOCTH Ui XapaKTEPUCTUKH
XMMHMUYECKHUX CBOMCTB OCHOBaHMUM. B3anMoIelicTBUE IET0UYEN C OKCUIaMU HEMETAILIIOB.

Comnm, ux auccouuanus 1 CBOMCTBA B CBETE TEOPUHU SJIEKTPOIIUTUUYECKON aucconuanuu. BzaumopeiictBue conei ¢
MeTaJUlaMH, OCOOCHHOCTH OJTHUX peakuuii. B3aumopeiictBue comeir ¢ comsimu. Mcrmonb3oBaHue TaOIMIIBI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKNA XUMHYECKUX CBOMCTB COJIEH.

O06o00u1ieHne cBeeHni 00 okcuaax, UX KIacCu(pUKaIMU U CBOMCTBAX.

I'eneTnueckue psAnpl MeTaia U HeMETaula. ['eHeTudecKast CBA3b MEXAYy KIacCaMU HEOPraHUYECKHUX BEIIECTB.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

Omnpenenenue crerneHel OKUCIEHUS ISl AJIEMEHTOB, 00pa3yroIIMUX BEIeCTBa pa3HbIX KiaccoB. Peakiuu HOHHOTO
oOMeHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENh W BOCCTAHOBUTENb, OKHCICHHE W
BoccTaHOBJIeHUE. COCTaBlIeHHE YPAaBHEHUM OKUCIUTENbHO-BOCCTAHOBUTENILHBIX PEAKIIUNA METOJOM AJIEKTPOHHOTO
OanaHca.

CBoiicTBa NIPOCTBIX BEHIECTB — METAIOB W HEMETAJUIOB, KHCIOT M COJEH B CBETE OKHUCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH.

JdemoncTpanun. VcnbeiTaHue BemeCTB W MX  pPacTBOPOB  HA  BJIEKTPONPOBOJHOCTb.  3aBUCUMOCTH
AJIEKTPONPOBOJHOCTA YKCYCHOM KHUCJIOTHI OT KOHLEHTpAalMu. B3anmMoaeicTBHe LHUHKAa C CEpPOM, COJISTHOMN

kuciotoi, xiaopugom menu (I1). 'openune marams.



JlabopaTopHusbie onbIThl 18. [lonyueHne HEPaCTBOPUMOIO FMAPOKCUAA U B3aUMOJEHCTBUE €ro ¢ KucioTamu. 20.
BsauMogelicTBue KHCIOT ¢ oOCHOBaHMAMU. 21. BizaumonelcTBue KHCIOT C OKCHIAMH METAIOB. 22.
BsauMoeiicTBue KHUCIOT ¢ MeTauiaMu23. BzaumoneicTerue KUCIOT ¢ cosaMu. 24. B3aumoaeiicTBre nienoden ¢
KuclIoTamu. 25. B3aumonelicTBue mienodeid ¢ OKCHUJaMH HEMETaUIoB. 26. B3auMoeiicTBue mienodcii ¢ COSIMH.
27. llonydyeHue U CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUM. 28. B3auMoaeiicTBHE OCHOBHBIX OKCHUJIOB C KHCIIOTAMU.
29. B3auMoaelcTBie OCHOBHEIX OKCHAOB ¢ Bomoil. 30. B3anMomelcTBHE KUCIOTHBIX OKCUIOB C IiejioyaMu. 31.
Bs3auMoelicTBUEe KUCIOTHERIX OKCUIOB ¢ BOAOU. 32. B3aumopelicTBre cojiell ¢ kuciaotamu. 33. B3aumoneiictBue
cozeil ¢ menodyamu. 34. Bzaumonelictue coneil ¢ cosaMu. 35. B3anMopaelicTBue pacTBOPOB COJIEH C METAJUIaMHU.
KonTtpoJubnas pabora NeS

Tema 7. llpakTukym 2. CBOMCTBA PACTBOPOB JIEKTPOJHUTOB - IPOBOJIUTCSA MPU U3y4eHUU TeMbl No6

1.MonnbIe peakuynun

2.YciioBUs T€UEHUS XUMUYECKUX PEAKIUNA MEKy PaCTBOPAMH JIEKTPOJUTOB J10 KOHIIA.

IIpomexyTounas aTrecTaums (KOHTPoJIbHasA padora) — 1uac.

TemaTuueckoe IJIAHUPOBAHHUE

Ne HammenoBanwue paszznenoB KomamgecTBo B Tom YHUCIIe Ha
U TeM 4acoB
TEOPHIO NPaKTUKY KOHTPOJIb

1 Bsenenue 5 4 1

2  ATOMBI XUMHYECKHX 9 8 1
AIIEMEHTOB
[IpocTeie BemecTBa 7 6 1
CoenuHenus 15 13 1 1
XUMHUYECKHX JJIEMEHTOB

5 H3mecHeHus, 14 10 3 1
MIPOUCXOISTIHE C
BEIIECTBAMHU

6 | PactBopenue. PacTBopEI. 17 15 2 1
CBoiicTBa pacTBOpOB
AJIEKTPOJIUTOB

7. | IlpomexyTouHas 1
arTecTanus
(KOHTpOJIbHAs paboTa)
Hroro 68 56 7 5




Pabouas mporpamMma 1o Xxumuu 0a30BbIi ypoBeHb 8 kiacc(2 1 ,Bcero 70 1) ®I'OC



