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1. IInanupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMera
JlesiTenbHOCTh  OOPa30BaTEIBLHOTO YUPEXKICHHsSI OO0Iero oOpa3oBaHWs B OOyYEeHWHW XUMHUHU JOJKHA OBITh
HaIpaBJIeHA Ha JOCTUKEHUE 00YYarOIIMMHUCS CIEAYIOUMX JHUYHOCTHBIX Pe3yJbTaToB:

1. B IICHHOCTHO-OPUEHTALMOHHOW c(epe - YYBCTBO TI'OPAOCTH 3a POCCUHCKYIO XUMHMUYECKYIO HayKy,
I'YMaHU3M, OTHOLIEHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;

2. B TPYZIOBOH cdepe - TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JaibHeei 00pa3zoBaTenbHOI TpaeKTopuy;

3) B mO3HaBaTENbHOW (KOTHUTUBHOW, MHTEIUIEKTyaJlbHOW) cdepe —MOTHBALUs YYEHUS, YMEHUE YIPaBIATH
CBOEH M03HABATEIbHON AEATEIbHOCTBIO.

MeTtanpeAMeTHBIMHM Pe3yJbTATAMH OCBOCHUS BBIIIYCKHUKAMU OCHOBHOW ILIKOJBI IPOTrpamMMbl 10 XUMHH
SABJISIIOTCSL:

1. BnameHwe yHHMBEPCATbHBIMH €CTECTBEHHO-HAyYHBIMH CIIOCOOAMM JESTEIBHOCTH: HAOIIOJCHUE,
U3MEpEHue, OHKCIEPUMEHT, Yy4yeOHOe HcCCiel0OBaHuE; IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(cucteMHO-UH(OPMAIIMOHHBIA ~ aHANM3, MOJCIUPOBAHUE) [UIA HM3Y4YCHHS pA3IMYHBIX CTOPOH
OKpY>KalolleH 1eMCTBUTEIILHOCTH;

2. WCHOJB30BAHWE YHUBEPCAIBHBIX CIIOCOOOB ACATENBHOCTH 110 PEHICHUIO0 MpoOJeM ¥ OCHOBHBIX
UHTEJUIEKTYaJIbHBIX olepanui: HCIOJIb30BaHUE OCHOBHBIX UHTEJUIEKTYyalbHbIX
orepanuii: popMyIMpOBaHUE THUIIOTE3, aHAJIU3 M CUHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEeMaTHU3alus,
BbISIBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

YMEHHE F€HEPUPOBATh UIEH U ONPEIEINIATh CPEICTBA, HEOOXOAUMBIE IJISl X Pealln3allnu;

4. yMeHue onpeneNsTh LeNU U 3ajauil AeATeIbHOCTH, BBIOMpATh CPEACTBA pealu3ally LelId U IPUMEHSTh
UX Ha [IPaKTHKE;

5. HCHOJB30BAHUE PA3IMUHBIX UCTOUYHUKOB IS OJTY4YEHUSI XUMUYECKON HH(pOpMAILIHH.

IIpenmMeTHbIMH pe3yJIbTATAMH OCBOCHMSI BBITYCKHMKaMHU OCHOBHOM IIKOJIBI MpPOTrpamMMbl IO XUMHH
SBIISIIOTCSL:

1. B mo3HaBarenbpHOU cdepe:

- JlaBaTb OIPEJEJICHUS] W3YyYCHHBIX IOHATUH: BEIIECTBO (XMMUYECKUH 3JIEMEHT, aToOM, HOH, MOJEKyJa,
KpUCTAJIJINYECKAasl pelleTKa, BEIIECTBO, MPOCTHIE U CIOXHbBIE BELIECTBA, XUMUYecKas (POpMyJia, OTHOCUTEIIbHAS
aTOMHas Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca, BaJ€HTHOCTb, OKCH[BI, KHUCJIOTBbI, OCHOBAHMS, COJIH,
aMm(pOTEepHOCTh, HMHAMUKATOP, NEPUOAMYECKUN 3aKOH, IMEpUOJIMYecKas CcHUCTeMa, Iepuoaudeckas Talnuua,
M30TOIBI, XUMHUYECKas CBSA3b, 3JIEKTPOOTPUIATENBHOCTb, CTENEHb OKHUCICHMS, 3JIEKTPOJIMT); XMMUYECKas
peakiusi (XMMHYECKOE YpaBHEHME, TEHETUYECKasi CBsI3b, OKHUCIEHHE, BOCCTAHOBJICHHE, DSJIEKTPOIMTHYECKAs
JMCCOLMALUS, CKOPOCTh XMMUYECKOH peaKIim);

- (popmynupoBaTh nepuoanyeckuit 3akoH J.Ml.MenneneeBa u packpbIBaTh €ro CMbICII;

- ONMCHIBATh JEMOHCTPALlMOHHBIE M CAMOCTOSITENIBHO NPOBEACHHBIE JKCIIEPUMEHTHI, UCIONB3Yys JI1 ATOrO
€CTECTBEHHBIN (PYCCKHI, POJJHON) S3bIK U SI3bIK XUMUU;

- ONMCBIBATh U Pa3IN4aTh U3YYEHHBIE KJIACCHI HEOPIraHWMUECKUX COEAMHEHUM, IIPOCTBIE U CIOXKHBIE BEIIECTBA,
XUMHUYECKHUE PEaKIUH;

- KJ1TacCU(hULIMPOBATh U3YYE€HHbIE OOBEKTHI U SBJICHUS;

- HaOdoAaTh JIEMOHCTPUPYEMBIE U  CaMOCTOSTEIbHO IPOBOJUMBIC ONBITHL, XUMHUYECKHE pEaKiuH,
MPOTEKaroIue B IPUPOJIE U B OBITY;

- JenaThb BBIBOJBI M YMO3aKJIIOUEHUS W3 HAOMIOJEHUM, H3yYEeHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh CBOWCTBA HEM3YUYEHHBIX BELIECTB 110 AHAJIOTUU CO CBOMCTBAMU U3yUYEHHBIX;

- CTPYKTYPHUPOBATh U3yYEHHBIH MaTepral U XUMUUECKYI0 HH(OPMALNIO, TOJYYEHHYIO U3 IPYTUX HCTOYHUKOB;
- MOZIEIIUPOBATh CTPOEHUE ATOMOB JIEMEHTOB IIEPBOTO - TPETHETO MEPUOI0B, CTPOCHHUE TPOCTEHIINX MOJIEKYJI.
2. B nerHoCTHO-OpHEHTAIIMOHHOH cdepe:

- QHAJM3MPOBaTh U OLEHMBATh IOCIEACTBHS IS OKpYXKaromiel cpeabl OBITOBOM M MPOM3BOJCTBEHHOM
NesITeIbHOCTH YeJIOBEKa, CBA3aHHOM C MepepabOoTKOM BEIIECTB;

- pPa3bsICHATH Ha NMpUMepax (MPUBOJUTH IPUMEPBHI, TOATBEPKAAIOIIIE) MaTepHaIbHOE €IMHCTBO U B3aUMOCBSI3b
KOMITOHEHTOB KMBOW U HEKMBOM MPUPO/IBI U YETIOBEKA KaK BaXKHYIO 4aCTh ATOIO €MHCTBA,

- CTPOMTH CBOE MOBEJICHUE B COOTBETCTBHHM C MPUHIMIIAMU OE€pEXHOr0 OTHOUICHHUS K IPUPOJIE.

3. B tpynoBoii chepe:

- IJIJAHUPOBATH U MIPOBOJUTH XUMUYECKUI 3KCIIEPUMEHT;

- HCNOJIb30BaTh BEIIECTBA B COOTBETCTBUU C MX IpEJHA3HAYCHHMEM M CBONCTBAMHU, ONMCAHHBIMU B
MHCTPYKUUSAX 110 IPUMEHEHHUIO.
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4. B chepe Oe3omacHOCTH KUZHEACITETLHOCTH:

- OKa3bpIBaTh MEPBYIO MOMOIIb IPHU OTPABJICHHUAX, OKOTaxX M JIPYrHMX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAaHHEM.

IIpuMepHbIe HANPaBJIeHNsI MPOEKTHOM NAesATeIbHOCTH o0yuarommxcs. 1. Pabora ¢ ncrounnkamu
XUMHUYECKON MHPOPMAIIIH — HUCTOPUUYECKUE 0030phI CTAHOBJICHHS U PA3BUTHUS U3YUCHHBIX TIOHATUH, TCOPHIA,
3aKOHOB; HU3Hb U JIEATEIbHOCTh BBIIAIOIINXCS YUCHBIX-XUMHUKOB. 2. AHATUTHYECKHE 0030pbl HH(OPMALIUU O
PELIECHUIO ONPEEIEHHBIX HayYHbIX, TEXHOJIOTUYECKUX, IPAKTUUECKUX MpobieM. 3. OBiajjeHre OCHOBaMH
XUMHUYECKOro aHanuza. 4. OBnajieHre OCHOBaMU HEOPraHMYECKOTO CHHTE3A.

2. Conep:kanue y4eGHOro npeaMera
8 knacc
BBenenue
[Ipenmer xumuu. MeToapl NMO3HaHUS B XHMMHUU: HaAOJIIOJEHHUE, SKCIIEPUMEHT, MojenupoBaHue. VcTOUHMKU
XUMUYECKOH MH(OpMaIuy, ee MoydyeHe, aHajIu3 U PeICTaBlIEHUE ero pe3ysbTaToB. [IoHATHE 0 XUMHUYECKOM
3JIeMEHTEe U (POPMax ero CyIIECTBOBAaHMS: CBOOOAHBIX aTOMaX, MPOCTHIX M CIOXKHBIX BemiecTBax. [IpeBpamienns
BemiecTB. OTiauYMe XMMHUYECKMX pPEAKIMHA OT (PU3UYECKUX sBJICHUH. Poiab XMMUM B KHU3HM YEJIOBEKa.
Xemoumust u xemodoOus. KpaTkue cBeieHHs W3 UCTOPUM BO3HUKHOBEHUS WM Pa3BUTHS XUMHU. Poib
OTEUYECTBEHHBIX YUCHBIX B CTAHOBJICHUHM XMMHUYECKON Haykun — pabotsl M. B. Jlomonocosa, A.M. bytieposa,
. Y. MenneneeBa. XuMuueckas CUMBOJIMKA. 3HAKW XUMUYECKUX JIEMEHTOB U IPOUCXO0KICHUE UX Ha3BaHUM.
Xumunueckue ¢Gopmynbl. MHaekcsl n koddduuuentsl. OTHOCUTENbHBIE aTOMHAask M MOJIEKYJSIpPHAs Macchl.
[IpoBeenne pacueToB MacCOBOW JONHM XMMHYECKOTO 3JEMEHTa B BEIIECTBE Ha OCHOBE €ro (hopMyIibl.
[lepuonuueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa, ee CTpyKTypa: Mayible U OOJbLINE
NEepUoNbl, TPymmbl W moAarpynnsl. [lepuonmdeckas cucTeMa Kak CIPaBOYHOE MOCOOME IS IMOTyYCHHS
CBEJICHUN O XUMUYECKHUX JIEMEHTaX.
Jemoncrpanun. 1. Monenu (mapocrepkueBble U Crroapra—Dbpurieba) pasnuyHbIX MPOCTHIX U CIOKHBIX
BELIECTB.
2. Konnekuust crekissHHOW XxuMHuueckod mocynasl. 3. Komnekuus MaTepuanoB W M3JAEIUNA U3 HUX Ha OCHOBE
anmoMuHus. 4. BzaumonelicTeue MpaMopa ¢ KUCIOTOM U TOMYTHEHUE U3BECTKOBOM BOJBI.
Tema 1. ATOMBbI XMMH4YE€CKHX 3JICMEHTOB
AToMBI Kak (opMa CyIIeCTBOBAaHMS XMMHUYECKHX 3J1eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHUU aTOMOB.
Jloka3zaTenbCcTBa CI0KHOCTH cTpoeHUs aToMoB. OnbIThl Pesepdopaa. [lnanerapuas Moiens CTpoeHHsI aToma.
CocTtaB aTOMHBIX s€p: NPOTOHBI, HEUTpPOHBI. OTHOCHUTEIbHAs aTOMHAs Macca. B3auMOCBsI3b NOHSATHI
«IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.
N3meHeHue yncia NpOTOHOB B si/Ipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
M3MeHeHMe unciia HEHTPOHOB B AJipe aToMa — 00pazoBaHHe M30TONOB. COBpEeMEHHOE ONpeieNieHHe TOHATHS
«XMMHYECKHUH 3JIEMEHT». MI30TONBI Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.
OnexTpoHbl. CTpOEHUE IEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MaJIbIX nepuoaos. [lonsaTue o
3aBEPIICHHOM JJIEKTPOHHOM YPOBHE.
Ilepuonuueckas cucremMa xuMmudeckux snemeHtoB J[. 1. MenneneeBa u cTpoeHHe aToMOB — (U3UYECKUIN
CMBICII TOPSIIKOBOTO HOMEPA JIEMEHTA, HOMEpa I'PYIIIbL, HOMEpa NEPUOJA.
W3MeHeHne uncnaa D3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMMUYECKOIO 3JeMEHTa —
o0Opa3oBaHHE IMOJIOKUTEIbHBIX M OTPULIATENBbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE aTOMaMU METAJJIOB M
HeMeTaJsIoB. [IprunHBl M3MEHEHUs METaUIMYECKUX M HEMETAJNIMYECKUMX CBOMCTB B NEpUOJAX W IpyImax.
O6pazoBanue OmHApHBIX coequHeHuid. [loasTre 00 nOHHOI CBs3U. CXeMbl 00pa30BaHMs HOHHOU CBSI3U.
B3auMoneiicTBre aTOMOB 3JIEMEHTOB-HEMETAJJIOB MEXIy CO00H — 00pa3oBaHUE JABYXaTOMHBIX MOJIEKYJ
npocThIX BemiecTB. KoBaneHTHas HemoJsipHas XUMHUYECKasl CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (OPMYIIBI.
B3aumoneiicTBre aTOMOB HEMETAJUIOB MEXIy co00if — oOpa3oBaHHE OMHAPHBIX COEAMHEHUH HEMETaJlIOB.
DJIEKTPOOTpULIATENBHOCTh. KOBasnieHTHas mossipHas cBs3b. [lOHATHME O BaJICHTHOCTHM KakK CBOWMCTBE aTOMOB
00pa3oBbIBaTh KOBAJEHTHbIE XHMMUYeckue cBs3u. CocraBneHue ¢GopMysn OMHAPHBIX COEAMHEHHH 1O
BajieHTHOCTH. HaxoxneHue BaieHTHOCTH 10 (hopMyIsie OMHAPHOTO COEAMHEHHUS.
B3aumMoneiicTBre aTOMOB METaJUIOB MEXIy co000if — oOpa3oBaHue MeTaUIMYeCKUX KpuctamioB. [loHsrue o
METaJUIMYECKON CBSI3H.
JeMoHcTpanuu. Mozaenu aToMOB XMMHUYECKUX 3JI€MEHTOB. [lepuonnyeckas cucreMa XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa (paznmuunbie ¢opmbl). M3roroBiaeHue wmojeneii MoJjieKyal OWHApHBIX COSAMHEHUH.
N3rorosieHne Moenu, WLIIOCTPUPYIOIIEH CBOMCTBA METAININYECKOMN CBA3U.



IIpakTnuyeckue padorsl 1. [IpaBuna TexHukn 6e30macHOCTH NpU paboTe B XUMHUYeCKoM Kabunete. [Ipuemsl
oOpareHus ¢ JJabopaTopHBIM 00OPYIOBAHMEM M HarpeBaTeIbLHBIMU IPHOOpaMHU.

KonTtpouabsnas padora 1 o remMe: «ATOMBI XUMHUYECKHUX JIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[TonoxxeHne MeTajIoB U HeMeTa/loB B [lepruoauueckoii cucTeMe XUMHUYECKUX DJIEMEHTOB

. U.MenneneeBa. BaxHeiimme mpocThie BEHIECTBA — METAJUIbI (KEJIe30, aTIOMHHHH, KalbIMi, MarHWM,
HaTpuii, kamuii). OOmue ¢u3nueckue CBOMCTBAa METaUIOB. BakHeHIHme MpocThie BEleCTBA-HEMETAIUIHI,
oOpa3oBaHHBIE aTOMaMHU KHCIIOpOJa, BOJOpPOAa, a3oTa, cepwl, (ocdopa, yriepona. MoJeKyabl MPOCTHIX
BELIECTB-HEMETAINIOB — BOJIOPO/1a, KUCIOPOa,

a3oTa, rajgoreHoB. OTHOcUTeNbHAs MoJeKyisipHas Macca. CrocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K
00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPONHA. AJUIOTPOINHBIE MOAM(UKALNU KHCIOPOJa,
docdopa, onoBa. Merauinueckue U HeMETaUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTh ATOTO
MTOHSTHS.

Uucno ABoraapo. KommuectBo BemniectBa. Moiib. Monsipaas macca. MoJisipHbIi 00beM Ta3000pa3HbIX BEIIECTB.
KpaTHble equHMIBI M3MEpPEHMs] KOJMYECTBA BEIIECTBA — MWUIMMOJIb M KWUJIOMOJIb, MUJUIMMOJIIpHAs M
KHJIOMOJISIPHAs. MAacChl BELIECTBA, MUJUIUMOJISIPHBIN U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIECTB.
Pacyerbl ¢ uCHOJB30BaHUMEM MOHATUN «KOJIMYECTBO BELIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIA 00BbEM
ra3oB», «4MCII0 ABOTapo».

JdemoncTpanuu. O3HaKOMJICHHE C KOJIIEKIIMEH MeTayioB. O3HaKOMIICHHE C KOJUICKIIMEH HEMETaJIOB.
KonTpoabsHnas pabdora 2 no teme: « [Ipoctsie BeniecTBay

Tema 3. CoenrHeHUs XUMMYECKHUX IJI€MEHTOB

Crenenb oxucinenusi. CpaBHEHHE CTENEHM OKHUCIEHHS W BaJ€HTHOCTH. OmpelereHue CTENEHU OKHUCICHUS
2JIEMEHTOB B OMHapHbIX coenuHeHusX. CoctaBieHue ¢(opMys OMHApPHBIX COEAMHEHUH, OOIMH crocod ux
Ha3BaHUM.

bunapHble coeiMHEHHsS METaVIOB M HEMETAJUIOB: OKCUIbI, XJIOpUJIbI, cyibduasl u mp. CocTaBieHHE HX
dbopmyn. bunapHble coeAMHEHMS HEMETaUIOB: OKCH[bI, JIETy4He BOJOPOAHBIC COEIMWHEHHUS, UX COCTaB U
Ha3BaHus. lIpencraBuTenu OKCUAOB: BOJA, YIVIEKUCIHbIM ra3, HeramieHas u3BecTb. IIpencraButenu jeTyyux
BOJOPOAHBIX COETMHEHMI: XJIOPOBOAOPO U aMMHAK.

OcHoBaHMs, UX cocTaB W Ha3BaHus. PacTBopuMocTh ocHOBaHMii B Boje. [IpeacraButenu wiesnovei:
THIPOKCHU/IBI HATPUS, KU U Kaiblus. [[oHsATHE 00 MHIUKATOpaX U KaueCTBEHHBIX PEaKIINIX.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. [lpencraBurenu KuciaoT: cepHasi, CoJsiHasi, a30THas.
[TonsaTtue o mkasne kuciaoTHocTH (1mkana pH). I3mMeHeHne okpacku HHAMKATOPOB.

Conu kak MpOU3BOJHBIE KHUCIOT M OCHOBAHMH, MX COCTaB M Ha3BaHMA. PacTBopuMocTb cojieil B BoOje.
IIpencraBuTenu conei: XJI0pua HATpHsL, KapOoHAT U pocdaT KaabIysl.

AMop(HBIE U KpUCTaNINYECKHE BEILIECTBA.

Me:XMOIeKyIIpHbIE B3aUMOJIEHCTBUA. THIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
TUIOB KPUCTAJUIMYECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [Ipumeps! )KuAKNX, TBEPABIX U ra3000pa3HbIx cMeceil. CBOWCTBA YHCTHIX BEILIECTB
u cmecer. Mx cocraB. MaccoBas U o0ObeMHas JOJIM KOMIIOHEHTAa CMeCH. PacdeThl, CBsS3aHHEIE C
WCIIOJIb30BAHUEM MOHATUS «HOJIS.

JemoncTpanun. O0pa3ipl OKCHUIOB, KUCJIOT, OCHOBAaHUN U cosied. Monenu KpUCTAJUIMYECKHUX PEeIIeTOK
XJIOpUJa HaTpus, anMasa, okcuaa yriaepoaa (IV). KucnorHo-1menounsle HHAMKATOPBI, U3MEHEHUE UX OKPACKHU B
Pa3IMYHBIX Cpelax. Y HUBEPCAIbHBIM HHINKATOP U U3MEHEHHE €r0 OKPACKHU B pa3nudHbIX cpenax. [lkama pH.
JlabopaTopubie onbIThbl. O3HaKOMJIEHHE CO CBOMCTBaMHM aMMuaka. Onpenenenue pH pacTBOpoB KHCIIOTHI,
mienoud U Bonbl. Ompenenenne pH JIMMOHHOrO M S6JI0YHOTO COKOB Ha cpese IIoJoB. O3HaKOMIIEHHE C
KOoJUIeKIMen coneil. O3HaKOMIIEHHE C KOJUIEKLMEN BEUIECTB C Pa3HbIM THIIOM KPHUCTAUIMYECKOW PELIETKH.
W3rotoBnenune Mozenei KpUCTauIMuecKux pemerok. O3HakoMIIeHHE ¢ 00pa31ioM TOPHON OPOJIBI.
IIpakTnyeckue padorsr 2. [IpuroroBneHue pacTBopa caxapa U pacueT ero MacCOBOM JJOJIM B pacTBOpE

Tema 4. U3meHeHus1, NPOUCXOsiIIIME C BelIeCTBAMU

ITonsTHE ABIIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, ITPOUCXOAIINMHU C BEIIECTBOM.

SIBneHus1, cBsi3aHHbIE C U3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIECTBA IIPU MOCTOSIHHOM €ro COCTaBe, —
¢busnueckue sBieHus. PU3NYECKUE SIBICHUS B XUMHM: JUCTHULINS, KPUCTAIIM3allUs, BBIIAPUBAHHUE U
BO3TOHKA BEIIECTB, PHIIBTpOBAaHUE U IIEHTPUDYTUPOBAHHE.

SIBneHus, cBA3aHHBIE C M3MEHEHMEM COCTaBa BEIIECTBA, — XUMHMUYECKHe peakuuu. lIpu3Haku u ycioBus
MPOTEKaHUs XUMUUYECKUX peakluid. Brienenue TemioTel U cBeTa — peakuuu ropenud. [lonsrue o0 k30 - u
SHAOTEPMUUYECKUX PEAKLIUAX.



3aKOH COXpaHEHHMsI MacChl BEIIECTB. XUMHUYECKHE YPAaBHEHHUS. 3HAUCHUE HHJIEKCOB M KOI((UIMECHTOB.
CocraBieHre ypaBHEHU XUMHYECKUX PEAKIIUH.

PacueTsl Mo XMMHMYECKMM YypaBHEHUsM. PemieHue 3ajay Ha HaXOXKJEHHE KOJIUYECTBA, MACCHl HJIM 0OBeMa
IPOAYKTa peakiUH MO KOJIMYECTBY, Macce WIM O0BEMY MCXOJHOIO BellecTBa. PacdeTsl ¢ MCIIOJIb30BaHHEM
MOHATUS <«JI0JIS1», KOTJla HCXOOHOE BEUIECTBO JAaHO B BHJE pPAcTBOpa C 3aJaHHOM MAcCOBOM JOJed
PacTBOPEHHOIO BELIECTBA WJIM COAEPIKUT ONPENEICHHYIO OO IPUMECEH.

Peaknun pasnoxenus. IlpencraBieHue O CKOpOCTHM XUMHMYECKUX peakiui. Karamuzaropsl. @DepMEHTSHI.
Peakuuu coenunenus. Katanutuueckue u HeKaTaIMTHUECKUE PEAaKLMU, 0OpaTUMble U HEOOpaTHUMbIE PEaKLIUU.
Peaknun 3amemenus. Psng akTUBHOCTH METAJUIOB, €r0 MCIOJIb30BaHUE IS ITPOTHO3UPOBAHUSA BO3MOYKHOCTH
IIPOTEKAHUS PEAKLUI MEXIY MeTalllaMU U KMCIOTaMHU, PEaKLMM BBITECHEHHs OJHHUX METAJUIOB U3 PAaCTBOPOB
ux cojied Ipyrumu Metainamu. Peakuun oOMeHa. Peakuuu HeiTpanusanuu. YcCllOBUS NMPOTEKaHUS PEAKLUM
oOMeHa B pacTBOpax /10 KOHLA.

TuIbl XUMUYECKUX PEaKLMU HA PUMEPE CBOMCTB BOJIbI. Peakius pas3nokeHuss — 3IEKTPOau3 BoJbl. Peakumun
COCUHEHUS — B3aMMOJCKHCTBHE BOJBl C OKCHIAMH METAUIOB U HEMETAJUIOB. YCJIOBHE B3aUMOACHCTBHS
OKCHJIOB METAJJIOB U HEMETAJLIOB ¢ BOJOM. [lonsaTHe «ruapokcuas». Peaknuu 3aMenienus — B3auMOJCHCTBHE
BOJIbI ¢ MeTaiaMu. Peakiiuy oOMeHa — ruipoJin3 BEIeCTB.

Jemonctpauuu. [Ipumepsr Gpusnueckux siBICHUIA: a) TUIaBiIeHNE napaduHa; 0) BO3TOHKA HOAa Uil O€H30HHON
KHUCJIOTBI; B) pacTBOPEHHE OKpAlleHHbIX COJeH; I') AudQy3us AYMUCTBIX BELIECTB C TOPALIEH JIaMIIOUKU
HakanuBaHus. [Ipumepsl XUMUUECKUX SIBICHUI: a) ropeHne Maraus, (ocdopa; 6) B3auMOIEHCTBHE COJISTHON
KHUCJIOTBl C MpPaMOpOM WJIM MeJNOoM; B) moinydeHue ruapokcupga menu (II); r) pacTBopeHue NoJIydeHHOTO
THAPOKCHIA B KHCJIOTaxX; 1) B3aummojenctBue okcuaa menu (II) ¢ cepHoil KuCIOTOM TpH HarpeBaHUU; €)
pasiioKeHue epMaHraHaTa Kajius; 5K) pa3jiokKeHue nepokcuia

BOJOpPOJa C IOMOLIBI0 AMOKCHJA MapraHila M Karanasbl KapTodens WIM MOPKOBH; 3) B3aUMOJICHCTBUE
pa30aBICHHBIX KUCIOT C METaJIaMH.

IIpakTnyeckne padorsl 3. [Ipu3Haku XUMUYECKUX PEAKLIMM.

KonTtpouabnas padora 3 o teme: «I3MeHEHMsI, TPOUCXOIALINE C BELIECTBAMMY

Tema 5. PacTtBopenue. PactBopbl. CBOMCTBa pACTBOPOB 2JIEKTPOJIHMTOB

PacTtBopeHue kak pusnko-xumudeckuii mpouecc. [Tonarue o rugparax u Kpucrauioryaparax. PactBopumocTs.
KpuBble pacTBOpHMOCTH Kak MOJENb 3aBUCHMOCTH PACTBOPUMOCTH TBEPJIBIX BEIIECTB OT TEMIIEPATYPHI.
HacplmenHble, HEHACBIILIEHHBIE U MIEPECHIIICHHBIE PACTBOPBI. 3HAYEHNUE PACTBOPOB ISl IPUPOABI U CEIBCKOTO
XO035HCTBA.

[ToHATHE 00 NIEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHu3M AucCoLUaIi
AJEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBsi3u. CTeneHb 3JIEKTPOIMTHYECKON nuccounanuu. CuibHbIE H
cradblie 3NMeKTPonThl. OCHOBHBIE MOJIOXKEHUS TEOPUU IEKTPOIUTUYECKON aucconranuu. MoHHbIE ypaBHEHUS
peakuuii. Peakiiuu oomena, uaymume 10 KoHna. Knaccudukaius HoOHOB U MX CBOMCTBA.

Kucnotsl, ux knaccudpukanus. Jucconuanns KHCIOT U UX CBOWCTBA B CBETE TEOPHM DJIEKTPOIUTHUECKON
aucconyanuu. MoJleKysipHble M MOHHBIE ypaBHEHHUS peakuuid. B3aumonelcTBHe KHUCIOT C MeETaJlJIaMu.
ONEKTPOXUMHUYECKUH psAJ HaIpsDKEHWH MeETauloB. B3auMmonelcTBHE KHUCIOT € OKCHUIAMHM METAJlJIOB.
B3anMozeincTBre KUCIOT C OCHOBAaHUSIMH —pEaKIUs HEUTpanu3alud. B3aummonencTBre KHCIOT € COJSMU.
Vcnonb3oBaHue TabIUIbl pACTBOPUMOCTH JJIsl XapaKTEPUCTUKU XMMUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccudukanus. ucconmarus OCHOBaHUH U UX CBOMCTBA B CBETE TEOPHUH IIEKTPOTHUTHICCKOM
aucconyanu. B3aumopelcTBHe OCHOBaHMM ¢ consiMu. Mcmonp3oBaHMe TaOMUIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKNA XMMUYECKUX CBOMCTB OCHOBaHUM. B3aumoaencTBue 1menoden ¢ OKCHIaMA HEMETAIIIOB.
Conu, ux auccolManys U CBOWMCTBA B CBETE€ TEOPHM AIEKTPOJIMTUYECKOW AMcconManuu. B3zauMopeincteue
coJiel ¢ MeTalulaMH, OCOOEHHOCTH dTHX peakuuii. BzanmoneiicTBue coneit ¢ conmsimu. Mcrons3oBanue TabIUIbI
pPacTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O0600menne cBeeHni 00 OKCHIax, X KIacCH(UKAIINN H CBOMCTBAX.

I'enernueckue psaapl MeTalIa U HEMeTala. [ eHeTnueckas CBs3b MEXy KJIacCaMU HEOPTaHUYECKUX BEILLIECTB.
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

Omnpenenenue cTeneHed OKHCICHMS AJIs 3JEMEHTOB, OOpa3yIOIIMX BEIIECTBAa pa3HBIX KiaccoB. Peakumun
MOHHOTO0 0OMEHa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE
n BoccraHoBieHHE. (COCTaBlieHME YpaBHEHHI OKHUCIMTEIBbHO-BOCCTAHOBHUTENIBHBIX PpEAaKIMM METOIO0M
AJIEKTPOHHOTO OajaHca.

CBolicTBa NPOCTBIX BEIIECTB — METAUIOB U HEMETAUIOB, KHCIOT U COJEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIIU.



JlemoncTpanuu. BzaumoneiictBue pacTBOpoB  XJjopuaa HaTpus M HHUTpara cepeOpa. Ilomydenue
HEpPACTBOPUMOTO THAPOKCH/Ia U B3aUMOJEHCTBHE €r0 C KHCIOTaMU. B3anmoaencTBre KUCIOT ¢ OCHOBAHUSIMU.
BzauMopeiicTBHe KUCIOT ¢ OKCHUIAMH METAUIOB. B3amMoaelcTBHE KHUCIOT ¢ MeTallaMH. B3amMoaelcTBHe
KHUCIOT C colaMu. Bs3amMmopeiicTBHe IIelloued ¢ KHUCIOTaMHU. B3amMopaeiicTBHE IIeIoYell C OKCHIAMHU
HeMeTauloB. B3auMozencreue menodei ¢ conssmu. [lomydeHne M CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI.
B3aumogeiicTBie OCHOBHBIX OKCHIOB C KHCIOTaMH. B3auMojeidcTBHE OCHOBHBIX OKCHIOB C BOJIOM.
B3anmoneicTBre KUCIOTHBIX OKCHUJIOB C IIEJIOYaMHU.
IIpakTuyeckue padorbl 4. YCIOBUS TEUECHHUS XUMHUYECKUX PEAKLIMN MEXIY pacTBOpPAMHU AJIEKTPOIUTOB 10
KOHIIA.
5. Pemenue skcriepuMeHTaIbHbIX 3a]1a4.
HroroBas koHTpoOJIbHAS pad0Ta 32 Kypc XUMUU 8 Kiacca

9 kiacce
Beenenue. O01mas xapakTeprucTUKAa XUMHYECKHX 3JIEMEHTOB U XUMHYECKUX peaKkIuii
Mepuoauueckuii 3akon u Ileprnoanveckas cucrema xumudeckux 1eMenToB /1. U. MenaesieeBa
XapakTeprucTHKA 3JIEMEHTA IO €ro MojoKeHu B [lepuoanueckoil cucreme XuMH4YecKux diaeMmeHtoB /I, .
MenpeneeBa. CBOWCTBa OKCHJIOB, KHUCJIOT, OCHOBAaHMM M COJIEM B CBETE TEOPUU HIEKTPOITUTHUYECKOM
JUCCOIMAIIMY U OKUCIICHUS-BOCCTAHOBJICHHS.
[TonsTHe 0 MepexoHbIX dJeMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUid Psiji IEPEXOTHOTO dIIEMEHTA.
Ilepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Xumuueckasi OpraHu3alus KMBOM U HEKUBOU MPUPOJbl. XUMUYECKUI COCTaB SApa, MAHTUHU U 36MHOU KOpBI.
XUMHYECKHUE JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPODJIEMEHTHI.
OO6o0menre cBeleHUH O XUMHUYECKHX peakuusx. Krnaccupukanus XUMHUYECKUX PEaKIUil Mo pPa3iIUuyHbIM
MpU3HAKAM: «YUCJII0O W COCTaB pearupywimux © oO0pa3yloIIUXCcs BEIIECTB», «TEIUIOBOW 3A(hdexTy,
«HAIIpaBJICHUE», «U3MEHEHHE CTENEeHEeW OKHCICHHUS 3JIEMEHTOB, OOpa3yIOUIMX pearupyrollue BellecTBay,
«hazay, «uCronbp30BaHUE KaTan3aTopa». [IoHATHE 0 CKOPOCTH XUMHUYECKON peakiuu. DaKkTopbl, BIHSIOIINE
Ha CKOPOCTh XUMHUYeCKHX peakiuii. Karanuzarops! u karanu3. MHruOuTOpsl. AHTHOKCHIAHTHI.
Jemoncrpanun. Pazmmunsie popmer tabmuner J. W.MenneneeBa. Mojenu aroMoB 3JIEMEHTOB 1—-rTo
nepuoaoB. Mojenb CTpOEHHs 3eMHOro miapa (TOomepeuHblil pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
peakuu OT TMPHUPOJLI PEarupyroluX BeIIeCTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKIUU OT
KOHIIGHTPAllUM PEArupyroIMX BEUIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHYECKON peakuuu OT IUIOLAIu
COMPUKOCHOBEHHS PEAruPYIOIINX BEIIECTB ((«KUTISIIIHKI CIIOI).
JlabopaTopHblie onbIThl 1. [lonydyeHne rujpokcuia HUHKA U UCCIEAOBAaHUE €r0 CBOMCTB. 2. MoienupoBaHue
noctpoeHus [leprnoandeckoit cucteMsl XUMHUYECKUX 3i1eMeHTOB [[. 1.Menneneesa
JImarsocTuyeckasi KOHTPOJIbHasi padoTa
Tema 1. Mertauibl
[Tonoxenue wmeramuioB B Ilepuogmueckoil cucreme xuMmuueckux dnemeHToB [[. M. Menneneesa.
Meramueckass KpUCTa/UIMYECKasl pelieTka W MeTajuinueckas XuMuueckas cBsizb. OOmue ¢usnveckue
cBoiictBa MerauioB. CruiaBbl, HMX CBOWCTBA W 3HAueHHE. XHMHUYECKHE CBOMCTBA METAJUIOB Kak
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJOKEHUS B DJIEKTPOXUMHUYECKOM sy HANTPSHKEHUH METAJUIOB.
Kopposus meTtannos u cnocoosl 60ps0bI ¢ Hell. MeTtaruibl B ipupoje. OO01iue crnoco0bl UX MOTYYSHHUS.
OO0masi xapakTepHCTHKA IIeJ0YHBIX MeTa1oB. Metamnel B npupozge. OOmue crnocodbl UX MOIYYEHHS.
Crpoenue artomoB. lllenounsle MeTamibl — MpOCTbIE BeUIECTBA. BakHeilne coeAMHEHUs MIEIOYHBIX
METAJIJIOB —OKCH/IbI, THUJIPOKCUIIBI M COJH (XJOpHAbI, KapOOHaThl, Cyiab(paThl, HUTPATHI), UX CBOMCTBA U
MIPUMEHEHHE B HApOJAHOM Xo3stiicTBe. KanuitHbie ynoOpeHus.
O0masi  xapakTepucTHKa 3JieMeHTOB rjaBHod moarpynmnsl Il rpymmbl. CtpoeHue  atomMos.
[[lenouno3emenbHbIE METAII — TMPOCThIE BeIIeCTBA. BakHeWlllne COEIUHEHHS NIEI0YHO3EMEIbHBIX
METAJIJIOB — OKCHU[bIL, TUAPOKCHUIBI M CONU (XJIOpUIbI, KapOOHAThI, HUTpATHI, Cylbdartbl, docdaTsl), UX
CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO35IUCTBE.
Amomunuii. Ctpoeane atoma, (U3HMYECKHE W XUMHUYECKHE CBOMCTBAa MpocTOoro BemecTBa. CoeaumHEHUs
QTIOMHUHHS — OKCHJI M THIPOKCH], ux aMmpoTepHbIil xapakrep. Baxkueiimme conu amomunus. [Ipumenenne
ATIOMHWHHS ¥ €T0 COeINHECHHUI.
Keneszo. Ctpoenue atoma, GuU3MUECKUE U XMMHUYECKHE CBOMCTBA MPOCTOTO BellecTBa. | €HeTUUYECKUE PSJIbI
Fe2+ u Fe3+. Baxuelimue conu xesne3a. 3HaUYCHHUE JKeJie3a U €ro COCIMHEHUU Uil PUPOJbl U HAPOJHOTO
XO03SICTBA.
JdemoncTpanuu. O06pa3isl MEIOYHBIX U MIEIOYHO3EeMETbHBIX MeTauoB. OOpasipl crutaBoB. BzanMopeiicTeue
pPacTBOPOB KUCJIOT U cojiei ¢ Metauiamu. [lonydeHne rupokcuaa adtOMUHUS U UCCIIEI0BAHUE €r0 CBOMCTB.



B3aumogeiictBue xenesa ¢ constHoi kucnotou. [lonyuenue rugpokcunos xeneza (II) u (III) u uzyyenue ux
CBOMCTB.

IIpakTnyeckne padorsl. 1. OcyniecTBiIeHNE LIETOUYKN XUMUUECKUX NpeBpauieHuil. 2. [lonyyenue u cBoiicTBa
COEAMHEHMI MeTauioB. 3. PenieHne sKkCepuMMEHTANIbHBIX 3a/1a4 Ha paclo3HaBaHHUE U MOJTYYCHUE COCIMHEHUN
METaJIJIOB.

KonTpoabsHas padora Nel o teme : MeTtamibhy

Tema 3. Hemeraninbl

OOmias xapakTepucTUKa HEMETAJUIOB: MoyiokeHue B llepuonnyeckoil cuctemMe XUMHUYECKHX 3JeMeHTOB Jl.
N .Menneneena,

OCOOCHHOCTH CTPOCHHUS aTOMOB, 3JEKTpooTpuuatenbHOcTh (D0) Kak Mepa «HeMeTaTUYHOCTH», psax 0.
Kpucrannuueckoe CTpoeHHE HEMETAUIOB — MPOCThIX BewlecTB. Autorponus. PU3MUECKUE CBOMCTBA
HeMeTau10B. OTHOCUTEIBHOCTh MOHITHI «METaJLI» U «HEMETAILI».

Bonopoa. [Tonoxxenne Bogopona B Ilepmoanueckoit cucreme xumuueckux aiemMeHToB [[. M. Menneneesa.
Crpoenue aromMa u Mojekyinbl. Du3znueckne M XHUMHYECKHE CBOMCTBA BOJIOPOJA, €ro IOJY4YEHUE H
IIPUMEHEHHUE.

Bopa. Ctpoenue Monekynbl. BonmoponHas xumudeckas cBsi3b. Pu3nueckue CBOWCTBA BOJbl. AHOMAIUU
CBOWCTB BOJBI. ['mapodmnbHbie 1 THApodoOHEIC BelecTBa. XUMHUYSCKHE CBOMCTBA BOABL. KpyroBopoT BOMEI B
npupoae. Bonoounctka. Aspanus Boasl. beitoBbie punbTpbl. MuHepansHbie BOAbL. JUCTHIITUpOBaHHAS BOJA,
€€ MOJIy4eHHE U IPUMEHEHHUE.

O0masi xapaktepucTuka rajaoreHoB. CtpoeHue atomoB. [IpocTeie BemiecTBa M OCHOBHBIE COEIMHEHUS
raJJloreHoB, uX cBoicTBa. Kparkue cBenenus o xyope, opome, prope u noxe. [IpumeHeHne raioreHoB M ux
COEIMHEHMI B HAPOJHOM X035 CTBE.

Cepa. CtpoeHue aToma, aJulOTpOIUs, CBOWCTBA U NpUMeHeHHe pomOudeckoit cepsl. Oxcupl cepsl (IV) u (VI),
UX IOJYy4YEHUE, CBOMCTBA U NpuMeHeHne. CepHasi KUCI0Ta U €€ COJIU, UX IPUMEHEHHUE B HAPOJAHOM XO3SICTBE.
IIpon3BOACTBO CEPHOM KHUCIIOTHI.

A3ot. CTpoeHHre aToMa ¥ MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelllecTBa. AMMUAK, CTPOEHUE, CBOMCTBA, MOJTyYEHUE
u npumeHenue. Conu amMmMoHMs, X cBoicTBa u mpumeHenue. Oxkcunanl azora (I1I) u (IV). A3oTHas xucnora, ee
CBOMCcTBa W mnpuMeHeHHe. HuTpaThl W HHUTPUTHI, mpoljemMa UX COAEPKAHUS B CEIbCKOXO3AWCTBEHHOM
MPOAYKIMH. A30THBIE y10OpEHUS.

®ocdop. CtpoeHne aToma, aFIOTPONHs, CBOWCTBA Oeoro u kpacHoro ¢gocdopa, ux npumeHenne. OCHOBHBIE
coenunenus: okcun ¢pocdopa (V) u oprodocdopnas kucnora, hocdarsl. DochopHbie yIO0OpEHHS.

¥Yraepoa. CtpoeHue aToma, aJuIOTponHs, cBoiicTBa Moaupukanuii, npumenenue. Oxcuabl yriepoaa (II) u
(IV), ux cBoiictBa u npumenenue. KapOoHaThl: KaJlbLUT, COJA, MOTAll, UX 3HAYEHUE B MPHUPOJE U KU3ZHU
4eJI0BEKA.

Kpemunii. CTpoenue aToMa, KpUCTAINIMYECKUI KpeMHUI, ero cBoiicTBa u nmpuMmenenue. Oxkcun kpemuus (IV),
€ro IpUpOJHbIE pa3HOBUAHOCTH. CHIMKaThl. 3HaYEHHE COSAMHEHUN KPEMHUS B KUBOW M HEXKUBOW NPUPOJE.
[ToHsITHE O CUIMKATHON MPOMBIIIJIEHHOCTH.

JdemoncTpanuun. [lonyyenne u pacnosHaBaHue Boaopoja. KadecTBeHHas peakuus Ha TaJOT€HUA-HOHBI..
B3anMozeicTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIBIO.

JlaGopaTopHble onbIThl. O3HaKOMJIEHHE C COCTaBOM MuHepanbHOH Boabl. 30. CpoiicTBa pa30aBieHHOMN
cepHoil kucinoTel. M3ydeHue cBoiicTB ammuaka. PacmosznaBanue coneit ammonusa. [openue ¢ochopa Ha
BO3AyXe M B Kucinoponae. PacnosnaBanue ¢ocdaros. ['openue yras B kucnopone. Ilepexon kapOoHaTOB B
TUIPOKapOOHATHI.

IIpakTnyeckne padotbl. 4. PemieHne sKclepuMEHTaNbHBIX 3a1ad 1no Teme «lloarpynma xucmopoma». S.
[Tonyuenue, cobnpanue U pacrio3HaBaHUE ra3oB.

KountpoabsHnas padora Ne2 no reme: Hemeranbi»

Tema 5. O0o0mieHue 3HAHUI MO0 XMMHM 32 KYPC OCHOBHO# mKojabl. IloaroroBka Kk rocyaapcrBeHHOM
urorosoii arrectauuun (I'NA)

[Tepuonnueckuii 3axkoH u Ilepuognyeckas cucrema xumuyeckux sneMeHToB . U.MenaeneeBa. duzndeckuii
CMBICJI NOPSIIKOBOTO HOMEpA AJIEMEHTA, HOMEPOB NEPHOJIAa U IPYNIBL. 3AKOHOMEPHOCTH MU3MEHEHMS CBOMCTB
AJIEMEHTOB U MX COEJUHEHHH B MEepUO/ax U IPYIIax B CBETE MPEACTaBICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.
3nauenue Ilepuonnueckoro 3akoHa.

Bubl XMMHUYECKHX CBA3EHM M TUIBI KPUCTAUIMYECKUX PENIETOK. B3anMOCBA3b CTPOEHUS U CBOMCTB BEILIECTB.
Knaccuukanuss XMMHYECKMX peakIuil MO pa3IuyHbIM IpHU3HaKaMm (YUCIO U COCTaB pearupyrommx u
00pa3yromuxcs BEMIEeCTB; HAIMYKE TPAHMIIBI pasnena ¢a3; TerioBoi 3G (eKT; n3MeHEeHNe CTeNeHe OKHCIICHUS
aTOMOB; MCIOJb30BAaHUE KaTajau3aTopa; HampaBieHHE IpoTekaHusd). CKOpoCTh XMMHUYECKUX pEaKUuil H



¢dakTopsl, Bausmomue Ha Hee. OOpaTUMOCTh XMMHYECKHUX DPEAKUUMH M CHOCOOBI CMEIICHUS XUMHYECKOTO
paBHOBECHS.

IIpocTeie n cioXxHBIE BemiecTBa. Meramipl M HeMeTaibl. ['eHeTHueckue psapl MeTajia, HeMeTala |
nepexoaHoro Metamia. OKCUABI U TUAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(pOoTepHbIe THAPOKCHBI), conu. Mx
COCTaB, Kiaccu(ukanus 1 o01Ire XMMUYECKHE CBOWCTBA B CBETE TEOPUH JIEKTPOTUTHUECKON AUCCOLUALIHH.

3. TemaTn4eckoe IJIAHUPOBAHHE

8 kiacc
Ne ypokos HasBanue pasnena, rinas KonnyecTBo yacos
Bcero N3 Hux (hopmbl KOHTPOJIS)
KOHTPOJBHBIX | MPAKTUYSCKUX
pabor pabor
1 Beenenue 7 - 1
2 ATOMEBI XUMUYECKHX JIEMCHTOB 9 1 -
3 ITpocThie BemecTBa 7 1 -
4 CoeMHEHHS XUMHYCCKUX 3JIEMEHTOB 14 1 1
5 N3MeHeHus, MPOUCXOIAIIHNE C 14 1 2
BEIECTBAMU
6 PactBopenue. PacTBopsl. 17 1 1
CBoliCTBa PaCTBOPOB MJICKTPOJIUTOB
Hroro 68 5 5
TemaTH4yeckoe MIaHupoBaHue 9 Kiaace
Ne ypokos HazBanue pa3znena, rinaB KomnuuectBo yacoB
Bcero W3 Hux (popmbI KOHTPOJIIS)
KOHTPOJIBHBIX | JJaOOpaTOPHBIX
pabot pabor
1 BBenenue. OO6mas XapaKTEPUCTHKA 10 1
XAMHYECKUX DJIEMEHTOB M XUMHUYECKHUX
peaxkuuii
Ilepnonnueckuii 3akoH u Ilepuonnueckas
cHCTeMa XUMMHUYECKuX 3nemMeHToB /1. 1.
Menpaeneena
2 MeTambl 15 1 1
[Tpaktukym Ne 1. CBolicTBa METAJIIOB M X 3
COE€IUHEHMI
3 HemeTamier 24 1 3
[TpakTukym Ne2. CBolicTBa HEMETAIJIOB U UX 3
CO€UHEHMI
4 O0600611eHre 3HaHU| IO XMMHH 3a KYpC 13 - -
OCHOBHOM MIKOJIBL. IToaroToBka k
rOCYJIapCTBEHHOW UTOTOBOM aTTECTAIINU
5 Htoro 68
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