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l. IosicHuTeIbLHAS 3N CKA.
Cratyc 10KYMEHTa
PabGouass mporpamMma cocTaBlieHa Ha OCHOBaHUHU (pelrepalbHOr0 KOMMIOHEHTa ['ocynapcTBEHHOIO
00pa3oBaTEeNBHOIO CTaHJAapTa oOLero oOpa3oBaHUsA, YTBEPKAEHHOTO MpHUKa3oM MHHHCTEpCTBA
obpazoBanus Poccum ot 05.03.2004 r. Ne 1089 «O6 yrBepxkacHHU (eaepaabHOTO KOMIIOHEHTA
rOCYJapCTBEHHBIX CTaHJAPTOB HAYaJbHOrO OOIIEro, OCHOBHOTO OOILIEr0 M CpenHero (MOJIHOTO)
obmiero o6pazoBanus» u Ilporpammel kypca xumuu st 8-11 kiaccoB o001eoOpa3zoBaTeNbHBIX
yupexnenuit non penakuueit O. C. 'abpuensiaa («Ipoda, 2011).
OO0uiasi XapaKTepUCTHKA Y4e0HOr0 nmpeaMera
[TporpaMMa JaHHOTO Kypca XMMHH ITOCTPOCHA HAa OCHOBE KOHIICHTPUYECKOT0 1moaxo1a. OCOOCHHOCTh
€€ COCTOUT B TOM , UYTOOBI COXPaHUTh BBICOKUN TEOPETUUECKUN YPOBEHb U CIeNIaTh 00yueHUe
MaKCHMaJIbHO Pa3BUBAOIINM.
Benymumu uaesmMu JaHHOTO Kypca SIBIISIOTCSA:

e MaTepualIbHOE €AMHCTBO BEIIECTB MPUPOJIBI, HX TCHETUYECKAs CBSI3b;

e TPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY COCTaBOM, CTPOCHHEM, CBOICTBAMH U IPUMEHEHUEM
BEIICCTB;

e TI03HABAEMOCTH BEUIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii;

e OOBSACHSIONMAS ¥ MPOTHO3ZUPYIOIAS POJIb TECOPETHUCSCKUX 3HAHUH JJIs1 (PaKTOIOTUIECKOTO
MaTepuaga XMMUHU JJIEMEHTOB;

e KOHKPETHOE XMMHUYECKOE COCTMHCHUE NIPECTABISICT COO0M 3BEHO B HEMIPEPHIBHOM 11U
MIPEeBPALICHHUH BEIIECTB, OHO YYaCTBYET B KPYTOBOPOTE XMMUUYECKUX IJIEMEHTOB U B
XUMHYECKOM SBOJIIOINH;

e 3aKOHBI MPUPOBLI OOBEKTUBHBI U MTO3HABAEMBI; 3HAHHE 3aKOHOB XUMHH JJAET BO3MOXKHOCTh
VIPAaBISATH NTPEBPAIICHUSIMH BEIECTB, HAXOIUTh YKOJIOTUYECKU 0€30IacHBIC CIIOCOOBI
MIPOM3BO/ICTBA BEIIECTB U MaTEPUaAIOB U OXPaHbl OKPYKAIOIIEH Cpebl OT XUMUIECKOTO
3arpsi3HEHUS;

e HayKa M MPaKTUKa B3aMMOCBS3aHbI: TPEOOBAHMS MPAKTUKU — JABIIKYILAS CUJIA PA3BUTHS HAYKH,
YCTIeXU MPAKTUKU 00YCIIOBIICHBI IOCTIKEHUSIMHU HAYKH;

e Pa3BUTHE XMMHUYECKOM HAYKH M XUMHU3AIMs HAPOJAHOTO XO3sICTBA CITy)KaT HUHTEepecam
YeJIoBeKa U 00IIeCTBA B 1IEJIOM, HMCIOT T'YMAaHUCTUYSCKUH XapaKTep U MPHU3BaHBI
CHOCOOCTBOBATH PEUICHHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

3HAYUTEIBHOE MECTO B COJIEPIKAaHUHU Kypca OTBOAUTCS XUMUIECKOMY dKcriepuMeHTy. OH
OTKPBIBAET BO3MOXXHOCTH (DOPMHUPOBAThH Yy YUAIIUXCS CIIeUaIbHbIe TPEIMETHbIC YMEHUs paboTaTh ¢
BEIIECTBAMH, BBITIOJNHSATE MPOCTHIE XUMUYECKUE OIBITHI, YIHUT IITKOJILHUKOB O€30TIaCHOMY 1
HKOJIOTHYECKU TPaMOTHOMY OOpAIIeHHIO C BEIECTBAMU B OBITY U Ha MMPOU3BOJICTBE.

[TpakTudeckue pabOTHI CrPYIITUPOBAHBI B OJIOKA — XUMUYECKHUE MMPAKTUKYMBI, KOTOPBIC CITYXKaT HE
TOJIBKO CPEJICTBOM 3aKPETUICHUs YMEHU U HABBIKOB, HO TaK)K€ U CPEJCTBOM KOHTPOJIS 32

KaueCTBOM UX C(HOPMHUPOBAHHOCTH.

Bechb TeopeTudeckuii Matepual Kypca XUMHH JJIsl OCHOBHOM IIKOJIBI pacCMaTpPUBAETCS Ha
MEPBOM TOTy 00yUYEHHUS, YTO MO3BOJIAET yHaInuMcs 00J1ee 0OCO3HAHHO U TIIYOOKO U3yYUTh
(hakTUYECKU MaTepuai- XUMHIO 3JIEMEHTOB U UX coequHeHui. Hapsay ¢ 9TuM Takoe mocTpoeHue
MIPOTPaMMBI JIAET BO3MOXKHOCTH Pa3BHBATh MOJIYICHHBIC TIEPBOHAYAIBEHO TCOPETHUSCKUE CBEICHHS Ha
Oorarom ¢aKTUYECKOM MaTepHalie XUMUHU DJIEMEHTOB. B pe3ynbraTe BRIUTPHIBAIOT 00€ COCTABISIONINE
Kypca: U Teopus, U (paKThl.

[TporpaMMa mocTpoeHa ¢ y4eTOM peaan3aliii MeKIIPEIMETHBIX CBs3el ¢ KypcoM GU3MKHU 7 Kiacca,
TZIe U3y4aroTCs OCHOBHBIE CBEJICHHS O CTPOSHHH MOJIEKYJI M aTOMOB, ¥ OnoJoruu 6-9 kiaccos, rie
JaeTcsl 3HAKOMCTBO C XUMUYECKOW OpraHu3aIueil KIeTKH U MpoIieccaMu 0OMeHa BEIIECTB.

OcHOBHOE coJiepKaHue Kypca XUMUHU § Kilacca COCTaBIISIOT CBEACHHS O XUMUYECKOM 3JIEMEHTE U
(dbopMax ero CymecTBOBaHUS — aTOMaX, U30TOMAaX, HOHAX, MPOCTHIX BEIIECTBAX U BAXKHEUIITHX
COEIMHEHMSIX AJIEMEHTa (OKCHUIaX U APYTruX OMHAPHBIX COEIUHEHUSX, KUCIOTaX, OCHOBAHUSIX U
COJISIX), O CTPOSHUU BEIIECTBA (TUIIOJIOTHH XUMHUECKHUX CBS3CH U BUAAX KPUCTAIITUIECKUX PEIIETOK),




HEKOTOPBIX 3aKOHOMEPHOCTAX MPOTEKaHUs peakluii u ux kiaccudukanuu. [Ipaktnyeckue padoThl
pacnpeaciiCHbI 10 TEMaM, ABJIAIOTCA 3aKPCIUIAIOIUM 3BCHOM B U3YUCHUU pa3/ciia, TCMBbI.

B conepxannm kypca 9 kiacca BHadane 0000IEHHO PaCKPBITHI CBEACHHUS O CBOMCTBAX KJIACCOB
BELIECTB- METAJJIOB U HEMETAJLJIOB, @ 3aT€M II0JIPOOHO OCBEIIEHBI CBOMCTBA IIEJIOYHBIX U
IeJIOYHO3EMENbHBIX METAJNIOB M rajloreHoB. Hapsiiy ¢ 3TUM B Kypce pacKpbIBalOTCS TaKXke U
CBOICTBa OTACJIBbHBIX BaA’)KHbBIX B HapOI[HOXO3$II>'ICTB€HHOM OTHOIIICHUH BCIICCTB. HBY‘I&GTCH TEMa
«CKOpPOCTh XUMUYECKHUX peakiuil. XUMUYECKOe paBHOBECHEY. 3aKaHUYMBACTCS KypC KPaTKUM
3HaAKOMCTBOM C OPraHNM4€CKNUMH COCANHCHUSAMU, B OCHOBC 0T6opa KOTOPBIX JIC)KUT UACA
TeHETUYECKOTO PA3BUTHSI OPraHMYECKHUX BEHIECTB OT YIJIEBOJAOPOAOB /10 OMOMOIUMEPOB (OEIKOB U
YIJIEBOJIOB).

1. OcHoBHOE coeprkaHme.

BBenenue (4 u)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[TonsTHe O XMMHYECKOM d3JIeMEHTe M (opMax ero CyIIeCTBOBAHUSA: CBOOOJIHBIX aTOMaX,
MIPOCTHIX U CIIOKHBIX BEIIECTBA

[TpeBpamienus BemecTB. OTIMYNE XUMUYECKUX PEaKIUi OT (QU3MYEecKuX sBieHui. Pomb
XUMUU B KU3HH YEJIOBEKA.

KpaTkue cBeneHuss U3 HMCTOPUM BO3HMKHOBEHMS W pa3BuTus xumuu. Ilepuon anxumum.
[Tonsitue o ¢punocodpckom xkamue. Xumus B XVI B. Pazputne xumun Ha Pycu. Poibs oTeuecTBeHHBIX
YUEHBIX B CTaHOBIICHMHM XWMHYECKOW Hayku - padotsl M. B. Jlomonocosa, A. M. bytneposa, /. U.
Menpeneesa.

XuMHUecKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX 3JIEMEHTOB M IMPOUCXOXKICHHE MX Ha3BaHUMU.
Xumnueckue ¢opmynbsl. Uuaekcsl 1 kodpduuueHTsl. OTHOCHUTENBHBIE aTOMHAass U MOJEKYJspHas
Macchl. Pacuer MaccoBoOi 10 XMMUYECKOT'0 3JIEMEHTA 110 (JOpMYJie BEllecTBa.

[Tepuonnueckas cucrema XxumMudeckux sneMeHtoB /. . Menaeneesa, ee CTpyKTypa: Mabie
u OoJplIMe TEepUOJbl, TPYMNbI U MOArpYyNIbl (r1aBHas M mobouHas). Ilepuoauueckas cucrtema Kak
CIPaBOYHOE MOCOOUE IS MOJIyYEHUSI CBEACHUM O XUMUYECKUX IJIEMEHTaX.

Pacuernbie 3anaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl BELIECTBA I10
ero XxuMuueckoi ¢opmyie. 2. Beluucienre MaccoBOW JI0JIM XMMHUYECKOIO 3JIEMEHTa B BEILECTBE IO
ero opmyie.

Tema 1. AToMBbI XUMHYECKHX 3J1eMeHTOB (10 1)

ATOMBI Kak (opMa CyIIECTBOBAaHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEIEHHUS O
CTpOCHHH aTOMOB. Jl0Ka3aTenbCTBa CIIOKHOCTH CTpoeHHs aToMoB. OnbIThl Pezepdopaa. [Inanerapuas
MOJICJIb CTPOCHHS aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAs Macca. B3anmMocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», «\OTHOCUTETbHAS aTOMHAsI Maccay.

M3MmeHeHure Ynca MPOTOHOB B siJIpe aToMa - 00pa30BaHNE HOBBIX XMMHYECKHUX dJIEMEHTOB.

N3meHenne uncna HEUTPOHOB B sAJpe aromMa - oOpazoBaHue H30TOMOB. COBpeMEHHOE
ONpeNIeJICHUE TMOHATUS «XUMUYECKHM »ieMeHT». M30Tombl Kak pa3HOBUJIHOCTH AaTOMOB OJHOTO
XUMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX O000JI0YeK aTOMOB XUMHUYEeCKuX 31eMeHTOB Nel-20
nepuoanueckoit cucrembl [[. . MenneneeBa. IloHsTHe O 3aBEpIIEHHOM W HE3aBEPIICHHOM
ANEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snemMeHToB . M. MenzaeneeBa U CTpoeHHE aTOMOB:
(bu3MYECKU CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIEI, HOMepa epUoa.

N3MeHeHue 4yucia 3J€KTPOHOB HA BHEIIHEM DJICKTPOHHOM YpPOBHE aToMa XHMHUYECKOTO
JJIeMeHTa - 00pa30oBaHUE MOJOKHUTEIBHBIX M OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHU
METAJIOB U HEMETAJIOB. [IpuymHbI M3MEHEHHS METAIMYECKUX M HEMETAJUIMYECKUX CBOWCTB B
MepUoIax U rpymnmnax.
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OO6pa3oBanue OwHapHBIX coenauHeHUU. [loHsATHE 00 MOHHOUM CBs3M. CxemMbl OOpa3oBaHUS
WOHHOM CBSI3H.

B3anMopeiicTBe aTOMOB XMMUYECKUX JIEMEHTOB-HEMETAJUIOB MEXKIy COOOM - 00pa3oBaHue
ABYXATOMHBIX MOJICKYJI IPOCTHIX BCUICCTB. KoBanenTnas HCMOJIsIpHAad XUMHUYCCKaA CBA3b.

DIIEKTPOHHBIE M CTPYKTYPHBIE (hOPMYJIBI.

B3aumoselicTBe aTOMOB XMMHUYECKHUX JJIEMEHTOB-HEMETAIIIOB MEXy OO0 - 0Opa3oBaHHe
OMHAPHBIX COCIMHCHUA HEMETAJJIOB. DJICKTPOOTPHUIATENHHOCTh. [IOHATHE O KOBaJIEHTHOM MOJISIPHOM
CBSI3H.

B3anMopeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-METAUIOB MEXAy COOOW - oOpa3oBaHHE
METaJUIMYECKUX KpUCTALIOB. [loHSATHE O METaIMUeCKOM CBSI3HU.

JemoHcTpanuu. Mojenn aTOMOB XHMHYECKHX OJJIEeMEHTOB. llepwomuueckas cucrema
xumuueckux asemeHToB 1. . Meneneena.

Tema 2. Ilpocrtbie BemecTBa (7 u)

[Tono)keHre METaIOB U HEMETAIIOB B MEPUOINYECKON CUCTEME XMMHUUYECKUX AIeMEHTOB /l.
N. MenneneeBa. BaxxHenme npoCThie BEMIECTBA - METAJLIBL: JKEJIE€30, AIFOMUHUMN, KAJIBLIMN, MarHuu,
HaTpuii, kKanuil. O0mue pu3nueckrue CBOMCTBa METaIOB.

Baxnelime mpocThie BEHmIECTBA - HEMETAJUIbI, OOpa30BaHHBIC AaTOMaMH KHCIOpPOJA,
BOAOpOJa, a3oTa, cepwl, (ochopa, yraepoma. CrnocoOHOCTH aTOMOB XMMHUYECKUX DIIEMEHTOB K
00pa30oBaHWIO HECKOJIBKUX TPOCTBIX BEHIECTB - AJUIOTPOMNUSA. AJUIOTPONHBICE MOIUPUKAIAN
kucnopona, ¢ocdopa u onosa. Metamnuyeckiue ¥ HEMETAIUIMUECKHE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTH JICTICHHSI IPOCTHIX BEIIECTB HA METAJUIBI U HEMETAILIBI.

[Tocrosiunas ABoraapo. KonnuectBo BemiectBa. Momnb. MonspHas macca. MonsipHblil 00beM
ra3000pa3HbIX BemecTB. KpaTHbIC €TUHUIBI KOJUYECTBA BEMIECTBA — MIJIIMMOJL W KHIJIOMOJb,
MUJUTAMOJIIpPHAs. U KUJIOMOJISIPHAsE MacChl BEIIEeCTBA, MUJUTMMOJISIPHBI W KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIICCTB.

PacyeTrsl Cc HCHONIB30BaHHMEM TIOHATUN «KOJIWYECTBO BEIIECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIM 00bEM I'a30B», «IIOCTOSHHAs ABOTaIpO».

Pacuernbie 3a1aun. 1. Berancnenne MoJIspHON Macchl BEIIECTB IO XUMUYECKHM (pOopMyIiam.
2. PacdeTsl ¢ MCMOIB30BAaHUEM MOHATHH «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca, «MOJISPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

demonctpauuu. [Tonyyenue ozona. OOpasiel 0€7I0r0 U CEPOro 0JI0Ba, OETOT0 U KPaCHOTO
docdopa. HexoTopsie MeTauibl U HEMETATbI KOJIMYECTBOM BeliecTBa 1 Moiab. Mojenb MOJISpHOTO
o0beMa raz000pa3HbIX BEIIECTB.

Tema 3. CoennHeHHs] XMMHYECKHUX dJieMeHTOB (12 1)

Crenenb oxucieHus. OnpenesieHHE CTENEHU OKHUCIEHUS JJIEMEHTOB MO0 XHMHYECKOU
dbopmyne coequnenus. CoctaBieHue Gpopmys OMHAPHBIX COSAMHEHHH, OOIUN CTIOCO0 WX Ha3bIBAHUSI.
bunapubie coeaWHEHMs: OKCHABI, XJOpUIbl, cynbduasl u aAp. CocraBneHue wux (opmym.
[IpeacraBuTenn OKCHIOB: BOJA, YIJIGKHCHIBIA Ta3 M HEramieHas W3BeCTb. lIpencTtaBuTenn neTydnx
BOJIOPOAHBIX COETMHEHMI: XJIOPOBOAOPO U aMMHAK.

OcHoBaHUs, WX COCTaB W Ha3BaHHWA. PacTBOPUMOCTH OCHOBaHWW B Boje. Tabimia
PacTBOPUMOCTH THJIPOKCUIOB U cojiell B Boze. [IpencraBurenu menouend: THIAPOKCUIbI HATPUS, KaTus
u kaneims. [lonaTre o KadecTBeHHBIX peakuusax. Muaukatopsl. 3MeHeHne OKpacKu WHIUKATOPOB B
LIEJIOYHOM Ccperie.

Kucnotsl, ux coctaB u HazBanus. Knaccudukanus kuciot. [IpencraBurenu KUCIOT: cepHas,
CoJIIHAs U a30THas. MI3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOM CpeJie.

Coun KaKk MpOU3BOAHBIE KUCIOT U OCHOBaHMI. VX cocTaB un HazBaHud. PacTBopuMOCTh coneit
B BoJie. [IpencraBurenu comneil: xnopu HaTpus, KapOoHaT U pocdat KanbLus.

AMop(dHbBIE U KpUCTAUNINYECKUE BEIIECTBA.

MexxMoeKyIIpHbIe B3aUMOICUCTBUS. THUIBI KPUCTAUIMUYECKUX PELICTOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAasE M MeTajyinyeckasi. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THUIIOB KPUCTATMYECKUX
pEIIEeTOK.




BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA COCTaBa JIst
BEILIECTB MOJIEKYJISIPHOT'O CTPOEHUSI.

YucTeie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBa
YHUCTBIX BEIISCTB M cMecer. VX cocraB. MaccoBas u o0ObeMHas JOJIM KOMIIOHEHTa cMecH. Pacuersi,
CBSI3aHHBIC C UCIIOJIb30BAHUEM ITOHSATHS JOJI.

Pacuernsble 3agauun. 1. Pacuer maccoBoii 1 00bEMHOM J10JI€Hi KOMIIOHEHTOB CMECH BEILECTB.
2. BriunciieHue MacCcoBOM J0JIM BEIIECTBA B PACTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBa
u Macce pactBopuTens. 3. BbluucieHue Macchl pacTBOPSEMOIO BEIIECTBA M PACTBOPUTEIS,
HEOOXOJUMBIX ISl NMPUTOTOBJICHUS OINpPEACICHHON MacChl PacTBOpa ¢ M3BECTHOM MacCOBOM JOJCH
PacTBOPEHHOTO BEIIECTBA.

HMemoncTpamuu. OOpa3ibl  OKCHAOB, KHCJIOT, OCHOBaHMH ®  cojeil. Moguenu
KPUCTANIMYECKUX PENICTOK XJIOpHaa HaTpws, anMasa, okcuaa yriaeponaa (IV). CrmocoOsl pasaeneHus
CMeCeH, TUCTUILISIUS BOIBI.

JlaGopaTopubie ombIThbl. 1. 3HAKOMCTBO ¢ oOOpa3laMu BEIIECTB pPAa3HBIX KJIAcCOB. 2.
Pasznenenue cmeceii.

Tema 4. WU3Menenus, npoucxoasinue ¢ semecrsamu (10 )

[lonsATHE sABNEHUN KaKk U3MEHEHHH, MPOUCXOAIIUX C BEIIECTBAMU. SIBJIICHMS, CBA3AHHBIE C
M3MEHEHHEM KPHUCTANIMYECKOr0 CTPOEHMs BELIECTBAa IPHU IOCTOSTHHOM €ro cocTaBe, (pU3UYecKue
aBiieHUs. OU3NYECKUE SIBIICHUS B XUMHM: JTUCTWILISALUS, KPUCTAUIN3allMs, BbIIIapUBAaHUE U BO3TOHKA
BEIIECTB, LIEHTPU(YTUPOBAHHE.

SIBnenust, cBsi3aHHbIE C U3MEHEHHEM COCTaBa BELIECTBA, - XUMUYeCKUe peakiuu. [IpuzHaku u
yCIOBUS TNPOTEKAaHUS XUMHMUYECKMX peakiuil. [loHsTHE 00 5K30- M SHAOTEPMUYECKUX DPEAKLUAX.
Peaknun ropeHnst Kak 4aCTHBIM Cilydall 3K30TEpPMUYECKHX PEaKLMM, NMPOTEKAIUIUX C BBIICICHUEM
CBeETa.

3aKOH COXpAHEHHUs MacChl BEIIECTB. XHUMUYECKUE YpaBHEHHUS. 3HAUEHHE HWHJICKCOB U
ko3 uunenToB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIii.

Pacuersl mo XuMuyeckuM ypaBHEHUsM. PemieHue 3ajay Ha HaX0XKJIEHUE KOJIMYECTBA
BEIIECTBA, Macchl WM OO0beMa MPOAYKTa PEAKIMM MO KOJIMYECTBY BEIIECTBA, Macce MM 00beMy
HCXOJHOTO BellecTBa. PacyeTsl ¢ NCIOJIb30BAHUEM MOHATHUS «J10JI1», KOT'/1a HCXO/IHOE BEIIECTBO JaHO
B BHUJE pacTBOpa ¢ 33JaHHOM MAacCcOBOM JOJI€l pacTBOPEHHOIO BEUIECTBA WM COJIEPIKUT
ONPEACICHHYIO JOJIIO TPUMECEH.

Peakuun pasnoxenus. IloHsATHe 0 CKOpOCTM XUMHYECKMX peakuuid. Karammzaropsl.
DEepMEHTBI.

Peakiun coenuHenus. Karanutuueckue M HeKaTamuTHyeckue peakuunu. OOpaTHMble U
HEOOpaTUMBbIE PEAKITUH.

Peakuuu 3amenieHns. JNEKTPOXUMHUYECKUHN psJl HAIPSDKEHUN METaJuIOB, €0 MCIOIb30BaHUE
JUIS IPOTHO3MPOBAHKS BO3MOXKHOCTHU MPOTEKAHUS peaklUii MeXAy MeTallllaMU U pacTBOpaMH KHUCJIOT.
Peakuyy BHITECHEHHS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEHM IPYrMMH METaJJIaMHU.

Peakuun oOmena. Peakium HeWTpanuzauuu. YcClIOBUS NpPOTEKaHUs peakiuii oOMeHa B
pacTBopax 0 KOHIIA.

Tunel XUMHUYECKUX peakuuil (10 MPU3HAKY «UHUCIO M COCTaB MCXOJHBIX BELIECTB U
MIPOAYKTOB PEAKIIMMU») Ha PUMeEpE CBOMCTB BOABI. Peakius pas3iioskeHus - 3JIeKTpoau3 Boabl. Peakumn
COEJIMHEHUS - B3aUMO/IEIICTBHE BOJIBI C OKCHJAMH METAJIJIOB U HeMeTallsioB. [loHATHE «TUIPOKCUABIY.
Peakuum 3amenieHus - B3aMMOJEHCTBUE BOJBI C IIEIOYHBIMU U IIEJIOYHO3EMEIBHBIMU METAJUIAMH.
Peakuuu obMeHa (Ha nmpumepe TUIpoin3a cyiabGuia aTlOMUHUSA U KapOuaa Kaiblus).

Pacuernbie 3axaun. 1. Beruncinenue no XuMU4ECKMM ypaBHEHHUSAM MacChl MU KOJIMYECTBA
BElIeCTBA MO H3BECTHOM Macce WM KOJIMYECTBY BEIECTBA OJHOTO U3 BCTYHAIOIIMX B PEAKIHUIO
BEIIECTB WM MPOJYKTOB peakuuu. 2. Boraucnenue Macchl (KOJIMYecTBa BEUIeCTBA, 00beMa) MPOIyKTa
peaKknuy, eClIM U3BECTHA MACCAa HCXOIHOTO BELIECTBA, COACPIKALLETO OMPEACICHHYIO JOJII0 IPUMECEH.
3. Beiuncnenue macchl (KOJIMYECTBa BEIIECTBa, 00beMa) MPOJIYKTa PEaKIMU, €CIM HW3BECTHA Macca
pacTBOpa M MaccoBasi 10JIs1 PACTBOPEHHOT'O BEILIECTBA.




JMemoncTpanuu. [Ipumepsl ¢u3ndeckux SBICHHN; a) TutaBieHHe mapaduHa; 0) BO3rOHKA
fiona M OEH30MHON KHCJIOTHI; B) PAacTBOPEHHME NEepMaHraHata Kamus; T) auddysus TymmcThix
BEIIECTB C ropsIleH JJaMIouKy HakanuBaHus. [IpuMepbl XuMHUUECKUX SBJICHUN: a) TOpEeHHUE MarHus; 0)
B3alMO/JICHCTBUE COISIHOM KMCIOTHI C MPaMOpPOM WJIM MEJIOM; B) noiydyeHue rugpokcuaa meau (Il); r)
pacTBOpeHHe MOJIYYEHHOr0 THAPOKCHIa B KMCIO0Tax; A) B3aumozencTBue okcuna Meau (II) ¢ cepnoit
KHUCJIOTOW MU HAarpEBaHUHM; €) pa3jioKeHUE NIepMaHraHaTa Kajus; ) B3aUMOACHCTBIE pa30aBIeHHBIX
KHCJIOT C METAJUIaMU; 3) pa3jiokKeHue ePOKCUa BOJOPOA; 1)JIEKTPOIU3 BOIBI.

JlabopaTopubie onbiThl. 3. CpaBHEHUE CKOPOCTHM HCHApEeHHUs BOJbl U CHOUPTA IO
MCUE3HOBEHMIO MX Kallellb Ha (uIbTpoBanbHOM Oymare. 4. OkucieHHe MeAM B IUIAMEHHU CIIUPTOBKHU
WK ropesiku. 5. IloMyTHEHHE U3BECTKOBOM BOBI OT BBIIABIXAaEMOIO YIVIEKHCIIOTo ra3a. 6. Ilonydyenue
YIJIEKHUCIIOro T'a3a B3aMMOAEHCTBUEM COJIbI M KUCIIOTHI. 7. 3aMelLeHHe MeId B PacTBOPE XJIOpUIA MEIU
(I1) sxene3om.

Tema 5. IIpakTukym Nel. Ilpocreiimme onepanyu ¢ BemecTsoM (5 yacoB)

1. TIpaBuna Texuuku O6e30macHOCTH IpU paboTe B XuMU4eckoM kabuHete. [Ipuembl
oOparieHus ¢ 1abopaTopHbIM 00OPYAOBAHMEM M HArpeBaTeIbHBIMHU IpHOOpami. 2.
Habmtoenue 3a u3MEHEHHUSIMU, IPOUCXOISAIIMMHE C TOPSIIEH CBEYOH, UX OMHCAHHUE.
Amnanu3 nouBsl ¥ Bojbl. 4.[1pu3Haku xumudeckux peakiuid. 5. [IpuroroBnenue pactBopa
caxapa U ompeJieJIeHue MacCOBOM 1011 €ro B PacTBOPE.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJNTOB (18 u.)

[TonsiTre 00 MEKTPOTUTHYSCKOMN JUCCOIUAIMH. DIICKTPOIUTHI U HEAICKTPOIUTHL. MeXaHu3M
JUCCOLIMAIMU AJIEKTPOJIUTOB C PA3IUUYHBIM TUIIOM XUMHUYECKOU CBSI3U. CTENEeHb AJNEKTPOIUTUUYECKON
nucconuanuu. CUIbHBIE U ClIa0bIe SJICKTPOJIUTHI.

OCHOBHbIE TOJIOKEHUSI TEOPUM HIIEKTPOJUTUUYECKON nucconuanuu. VoHHbIE ypaBHEHUS
peakuuii. YClIoBUS MPOTEKAHUs PEAKIUU 0OMEHa MEXIY AJIEKTPOJIUTAMHU 10 KOHIIA B CBETE MOHHBIX
MPECTABICHUN.

Krnaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux kmaccudpukanus. Jluccoumanus KHCIOT M WX CBOICTBA B CBETE TEOPUU
JNEKTPOJUTUYECKON AuCCONMANMU. MONEKYIsIpHBIE W HWOHHBIC YpPaBHEHUS PEAKLUUNA KHCIIOT.
B3auMogeiicTBue KHCIOT € MeTaulaMH. OJEKTPOXMMHUUYECKHI psAJl HanpsDKEHUH  METalljIoB.
B3auMoseiicTBre KUCTOT ¢ OKCHIaMH METaJUIOB. B3auMoaeiicTBHE KUCIOT C OCHOBAHUAMU - PEAKIIUS
HelTpanu3anuu. B3anmopeiictBue kuciot ¢ coismu. Mcnonb3oBanue TaObIUIBI paCTBOPUMOCTH IS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukarus. Jlucconuanys OCHOBaHUNW M UX CBOMCTBA B CBETE TEOPHUH
AJIEKTPOJUTUYECKON JuccouManuu. B3auMonencTBue OCHOBaHUW C  KHUCJIOTAMH, KHUCJIOTHBIMHU
OKCHJaMU U coyiiMu. Vcmonp30BaHWE TaOMUIBI PACTBOPHUMOCTH IS XapaKTEPUCTHUKU XHUMHUECKHUX
CBOMCTB OCHOBAaHM. Pasnoxenune HEPaCTBOPUMBIX OCHOBaHUM  TpH HarpeBaHuu.

Comu, ux knaccupukanus W JAUCCOIMAIMS PA3TMYHBIX TUMOB colieii. CBolcTBa coyiel B
CBETE€ TEOPUM DJIEKTPOJUTHYECKOM IUCCOUUAMU. B3anMonencTBrue cojedl ¢ MeTallylaMU, YCJIOBHUSA
MpPOTEKaHUs HTUX peakuuid. BzaumojnelcTBue cojied C KHUCIOTaMH, OCHOBAHMSIMHU M  COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH ISl XapPAKTEPUCTHKN XUMHUYECKUX CBOMCTB COJICH.

O06o061IeHne cBefeHnit 00 OKCHaax, MX KIacCU(pUKAIUK U XUMUYECKIX CBOMCTBAX.

['eneTndeckue psabpl METALIOB W HEMETAUIOB. ['€HeTHdeckash CBs3b MEXKAYy KiaccaMu
HEOPraHUYECKHUX BEIEeCTB

OKHUCIATENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTaHOBJICHHE.

Peakiun moHHOTO OOMEHA M OKHUCIUTEIHHO-BOCCTAHOBHTENbHBIE peakiuu. CocTaBieHUE
YpaBHEHUI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJOM AJIEKTPOHHOTO OaiaHca.

CBoiiCTBa MNPOCTBIX BEIIECTB - METAJIOB M HEMETAUIOB, KHCIOT M COJIEH B CBETE
MPE/ICTAaBICHUA 00 OKUCITUTETFHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JdemoncTpauuu. VcnpiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJHOCTD. [[BHKeHHE
OKpAIlICHHBIX MOHOB B 3JIEKTPUUYECKOM T0JIe. 3aBUCUMOCTD 3JEKTPONPOBOJAHOCTH YKCYCHOM KHCIOTHI
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OT KOHLEHTpaluu. B3aumoneicTBUEe LMHKA C CEpOM, COJSTHOM KHCJIOTOW, XJI
I'openue marnus. BzaumoneiicTBue XJIOPHOU U CEPOBOJOPOSHON BOJIBI

opunom meau (II).

JladopaTopuble onbIThbl. 8. Peakimu, xapakTepHbIC ISl pAaCTBOPOB KHUCJIOT (COJITHOW WU
cepHoit). 9. Peakuuu, xapakTepHble IJis paCTBOPOB IIeJIoUel (TMAPOKCUAOB HaTpusi win Kaius). 10.
[Tonyyenue u cBOWCTBa HEPACTBOPUMOTrO OCHOBaHUs, Hanpumep ruapokcuaa menu (I11). 11. Peakmum,
XapaKTepHbIE AJIs pacTBOPOB cojeil (Hanpumep, i xiaopuaa meau (I11)). 12. Peaknuu, xapakrepHble

JUIsI OCHOBHBIX OKCHJIOB (Hampumep, uisi okcuaa Kaubhwms). 13. Peakiuwm,
KHUCJIOTHBIX OKCUJIOB (Hampumep, il YIJIEKUCIIOro rasa).

Tema 7. IIpakTukym Ne2. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB (2 4aca)

XapaKTCPHbIC JIA

6. YcnoBus IMPOTECKAHUA XUMUYCCKUX peaKHI/Iﬁ MCXKAY paCTBOpaMM 3JICKTPOJIUTOB O KOHIIA.

7. CBoiicTBa KMCJIOT, OCHOBAHHI U COJIEH.

1. TemaTnueckoe njaHnpoBaHue

No Tembl Haszeanue Tembl KosmmuecTBo wacos
Brenenue 4 yaca
1 ATOMBI XUMHUYECKHUX IJIEMEHTOB 10 yacoB
2 ITpocThie BeniecTBa 7 yacoB
3 CoenrHeHUsI XUMUYECKUX 2JIEMEHTOB 12 yacoB
4 V3meHenus, TpOUCXOAsIIKE ¢ BEIECTBAMHU 10 yacoB
5 [Tpaktukym Nel. IlpocTteiimue onepaiuu ¢ BeEeCTBOM 5 yacoB
6 PactBopenue. PactBopsl. CBOICTBA paCTBOPOB JIEKTPOIUTOB 18 yacos
7 ITpakTukym Ne2. CBolicTBa pacTBOPOB 3JIEKTPOIUTOB 2 yaca
Utoro 68 yacoB

IV. TpeGoBanusi K yPOBHIO NOATOTOBKH YYALIUXCS.
B pesyabTare n3dydyeHnss XuMuH B 8 Ki1acce Y4EHHUK JOJIKEH:
3HATh:
e BaXHEHWIIME XMMHWYECKHE IOHATHSA: BEUIECTBO, XUMHUYECKHM DJIEMEHT

, aTOM, MOJIEKyJa,

aTOMHass M MOJIEKYJIIpHAas Macca, HOH, aUIOTPOIHs, HW30TOIBl, XUMHYECKas CBA3b,
BaJICHTHOCTh, CTENEHb OKUCJIEHMS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 0OBEM, pacTBOPBI,

QJICKTPOJIUT u HE3JICKTPOJIUT, QJICKTPOJIUTHYICCKAA Jucconuanus,
BOCCTAaHOBUTCIIb, CKOPOCTb XHUMHYECKOM PCaKIun, KaTajlins,

OKHCIHUTCIIb n

® OCHOBHBIC 3aKOHBI XHUMHH : COXpPaHCHUA MacCCbl BCIICCTB, IIOCTOAHCTBA COCTaBa,

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH;

® OCHOBHBIC TCOPHUH XUMHU: XHMHYECKOM CBSI3U 3J'I€KTpOJ'IPITPI‘—IGCKOI>i JUcconuanuu,

e BaKHEHIIHE BEIIECTBA U MAaTCPUAJIbI: OCHOBHBIC MCTAJLJIbI, OKCUJIbI, KUCJIOTHI, I].[éJ'IO'—II/I;

® Ha3bIBaTh M3YYEHHBIE BEIIECTBA IO «TPUBUAJIBLHON WIH MEKIYHAPOAHON HOMEHKIIATYPE;
® ONpPENENATh: BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHMX JJIEMEHTOB, THI XWMHYECKOU
CBA3U B COCIMHEHMSX, 3apsA]l MOHA, XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX

COCIUHCHHUSIX,
® XapaKTEPH30BaTh: DJIEMEHTH MAaJIbIX IEPHUOJOB IO WX TIOJOXKCHHUIO

B IICXD; o6mmue

XHMHYECKHE CBOMCTBaA MCTAJJIOB, HCEMETAJIJIOB, OCHOBHBIX KJIAaCCOB HCOPTaHWMYCCKUX

COCJIMHEHM;

® OOBSACHATH: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT UX COCTAaBa M CTPOEHUS; IPUPOLY XUMHUECKON

CBsI3U (MOHHOM, KOBAJICHTHOM, METAINTUYECKO ),

® BBINOJHATH XHUMHUYCCKUHU SKCHICPUMCHT II0 PpacClO3HABAHUIO BaXKHEHIITHUX HCOPTraHNYCCKUX

BEILIECTB;
® TPOBOJAUTH CAMOCTOATEIbHBIM TOUCK XWMHUYECKOW HHPOpMAIMU C

HUCITIOJIB30BaAHUECM
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pa3IMYHBIX UCTOYHHUKOB;

UCTOJIb30BaTh TNPHOOPETEHHBIE 3HAHMS W YMEHHUA B TPAKTHUECKOW MAEATENbHOCTH H
ITOBCEIHEBHOM JKM3HU JUISL:

-00BSICHEHHUSI XMMHMUYECKUX SIBJICHUH, IPOUCXOASIIUX B IPUPOE, OBITY, HA IPOU3BOCTBE;
-3KOJIOTUYECKH I'PAMOTHOTO MTOBEACHUS B OKpYXKaloLIeH cpene.;

-OLIEHKH BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILEN Cpebl. HA OPTaHM3M YEJIOBEKa U
ApyTHUE KUBbIE OPraHU3MBI;

- 6e30macHOroO OOpaleHUs C TOPIOYMMU BELIECTBAMU, TJa00PaTOPHBIM 000PYAOBaHUEM;




