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Ilnanupyembie pe3y/ibTaThl OCBOCHUS NIpeAMeTa XUMHs B 8 Kiacce:
OcHOBHBIE NOHATHS XUMHH

Y4YeHUK HAYYUTCH:
OrnuceIBaTh CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIECTB,
BBIJIEIISASI X CYLIECTBEHHBIC MPU3HAKHU; XapaKTEPU30BaTh BEIIECTBA
10 COCTaBy, CTPOEHHUIO U CBOMCTBAM, YCTAaHABJIMBATh IPUYUHHO -
CJIEZICTBEHHBIE CBSI3U MEXKITY
JTAHHBIMHM XapaKTEPUCTUKAMU BEUIECTBA

PaCKpI)IBaTI) CMbICJI OCHOBHBIX XUMHUYECKUX ITOHITHUHN «aTomM»,
«MOJICKYJIay, «XUMUYECKUU QJICMCHT», «ITPOCTOC BEIICCTBO», «CIIOKHOC
BCIICCTBO», «BAJICHTHOCTB), UCITIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUH,

N3o6paxaTs coOCTaB MPOCTEUIITUX BEIMIECTB C TIOMOIIBI0 XUMUYECKHUX
($hopMyI U CyITHOCTh XUMHYECKUX PEAKIIMH C TTOMOIIBI0 XUMUYECKUX
YPaBHEHU;

BbIuucasaTe OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChl
BEIIECTB, a TAK)KE MACCOBYIO JIOJIK0 XUMUYECKOTO HIEMEHTA B COCTMHEHUAX VIS
OLICHKH X MPAKTUYECKON 3HAYUMOCTH;

CpaBHI/IBaTB IO COCTaBy OKCHUJbI, OCHOBaHU A, KUCIIOTBI, COJIN;

KnaccudummpoBaTsh OKCHIBI 1
OCHOBaHHS 110 CBOMCTBAM,
KHUCJIOTBI ¥ COJIM TI0 COCTaBY;
OnuceIBaTh COCTaB, CBOMCTBA U
3HAYEHHE MPOCTHIX BEIECTB —
KHUCJIOPOJIa ¥ BOJIOPO/IA;

HaBaTb CpPaBHHUTCIBHYIO XapaKTEPHUCTUKY XUMHUUYCCKHUX DJIEMCHTOB U BaKHEHIIINX
COGI[I/IHGHI/II\/'I €CTECTBEHHBIX CEMEHCTB IICJI0OYHBIX METAIJIOB U I'aJIOI'CHOB,

[Tonb3oBatbest 1a6OPATOPHBIM 00OPYIOBAHUEM U XMMHUECKOH TOCYI0M

HpOBOI[I/ITB HCECJIOXKHBIC XUMHNYCCKHNC OIIBITHI U Ha6J'IIO,Z[€HI/I$I 3a
H3MCHEHHUSIMHU CBOMCTB BCHICCTB B ITPOLECCC UX HpeBpaHleHHﬁ; CO6J'II-O,I[8.TB
IIpaBuJIa TCXHUKH 0e30macHOCTH IIpH IIPOBCACHUU Ha6J'IIo,Z[eHPII>i H OIIBITOB,

Paznuuate OKCIICPUMCHTAJIbHO KUCJIOTHI 1 II.IéJ'IO‘lI/I, TTOJIB3YACh
HHAWKATOpaMM; OCO3HaBATb H606X0,Z[I/IMOCTL CO6J'IIOI[€HI/I$[ MCp 0e30macHOCTH
npu O6paH_IeHI/II/I C KMCJIOTaMM M IICJI0OYaMU;

Yuyenuk MOJYYMT BO3MOKHOCTD HAYYMTbCH:
FpaMOTHO O6paH_IaTBC$I C BeIlIECTBaMU B IIOBCETHEBHOM KH3HH,

Oco3HaBaTh HEOOXOAUMOCTh COOIOICHUS TTPABHIT IKOJIOTHYECKH 0€301acHOTO MOBEACHHUS B
OKpYy’Karollew IpUpOIHOU cpele;

IloHuMaTh CMBICI U HCO6XOI[I/IMOCTB CO6.IIIOILCHI/ISI HpennncaHHﬁ, COACPIKAIUXCA
B MHCTPYKIHUAX 1O MPUMCHCHUIO JICKAPCTB, CPCACTB OBITOBOM XMMUHU.



Hcmons30BaTh HpI/IO6peTéHHBIe KIIFOYCBLIC KOMIICTCHTHOCTH ITPH BBINIOJIHCHUUN
HCCICA0BATCIBCKUX IMTPOCKTOB 110 U3YUCHUTIO CBOfICTB, CII0c000B MOJIY4YCHUA U
pacrio3HaBaHuA BCUICCTB,

Pa3BuBaTh KOMMYHMKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOU U
MUCHMEHHOW KOMMYHHKAIIMH TP Pad0OTe C TEKCTaMH ydeOHUKA

* JIOIOJIHUTENIbHOM ITEPATypOl, CIpaBOUHBIMH TaOIUL[AMU, TPOSIBIISTH
TOTOBHOCTH KK YCBOSGHHIO HHOI TOUKHU 3pEHUS MPU OOCYKICHUU PE3YIIbTaTOB
BBINIOJIHEHHOW paboThI;

OOBEKTUBHO OIIEHUBATh HH(OPMALIHIO O BEIIECTBAX U XUMHUUYECKUX MPOIIECCAX,
KPUTHYECKH OTHOCUTBHCSA K IICEBJJOHAYYHON MHPOpPMaLIK, HEA0OPOCOBECTHO pekiame,
KACArOIIEHCs UCITOIb30BAaHMsl pA3JINYHBIX BellecTs. [lepuoanyeckuil 3ak0H 1
[Iepnoanueckas cucrtema xumudeckux anemenToB [[.11.Menzeneesa.

CrtpoeHue BeliecTBa.

Y4eHuK HAY4YUTCH:

KnaccuduimpoBats XuMHYECKUE 3JIEMEHTHI HA METAJUIbI, HEMETaJIIbI, SJIEMEHTHI,
OKCH/IbI ¥ TUAPOKCUIBI KOTOPBIX aM(POTEPHBI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) IS OCO3HAHUS
BAKHOCTH YIOPSAJOYECHHOCTH HAyYHbIX 3HAHUM;

PackpriBath cMbica nepuoauyeckoro 3akoHa JI.M.Menneneena;

OnuceiBaTh U XapakTepu3oBarh TabnnuHyto Gopmy Ileproauueckoit cuCTEMbl XUMUYECKUX
JIIEMEHTOB;

XapakTepr3oBaTh COCTaB aTOMHBIX SIJIEp M PacIpeelICHNe YrCia YIIEKTPOHOB 110
AJIEKTPOHHBIM CIIOSIM aTOMOB XHMHUYECKHX JIEMEHTOB MaJIbIX
MIEPUOJIOB MEPUOINYECKOM CUCTEMBI, a TAK)KE KaJIHsl U KaJlbIUs;

Pa3nuyath BUIBI XUMHUECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUINYECKYIO;

N300paxarh 371eKTPOHHO-UOHHBIE ()OPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMHUECKUMHU CBS3SIMHU
pa3HOro BHJA;

BhISIBIISITE 3aBUCUMOCTDH CBOMCTB BCIHICCTB OT CTPOCHHA UX KPUCTATINIMICCKUX pCHIéTOKZ
HWOHHBIX, aTOMHBIX, MOJICKYJISIPDHBIX, MCTAJINIMYCCKUX

XapaKTepI/ISOBaTL XUMHUYCCKHE JJICMCHTBI U UX COCIUMHCHHA Ha OCHOBC ITOJIOXKCHUA
QJICMCHTOB B HCpHOHH‘ICCKOfI CHCTEME M 0COOEHHOCTEH

CTpO€HHMs UX aTOMOB; ONUCHIBaTh OCHOBHBIE 3Talbl OTKpbITUS 1.M1.MenneneeBbim
MEepUOANYECKOTr0 3aKkoHa U [lepuoanueckoi cucTeMbl XUMHYECKUX
9JIEMCHTOB,

KU3Hb U MHOTOOOpa3HYIO HAyYHYIO JeSTEIbHOCTRYYCHOT0; HAYYHOE M MUPOBO33PEHUECKOE
3Hauenue [lepuoanmueckoro 3akona u [lepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.1.MeHpeneena;

Oco3HaBaTh HAaYYHBIC OTKPBITUS KaK pE3YJIbTAT AJINTCIBbHBIX Ha6HIOﬂCHHﬁ,
OIIBITOB, Hay‘-IHOI\/'I MOJIECMHKHU, IPCOIOJICHU A pr,Z[HOCTeI‘;I n COMHCHHﬁ;



Yuyenuk MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

Oco3HaBaTh 3HAUEHUE TEOPETUUECKUX
3HaHUM AJI NPAKTUYECKON
JIesITeNbHOCTH YesioBeK ONUChIBaTh
M3Yy4YEeHHbIE OOBEKTHI KaK CHCTEMBI,
MPUMEHSSI JIOTUKY CUCTEMHOT'O
aHaln3a;

[TpumenaTs 3HaHUs 3aKkOHOMEpHOCTEN [lepronuecKkoi CUCTEMbI XUMUYECKHX
AJIEMEHTOB JJIs1 OOBSICHEHUS U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

Pa3BuBath HHGOPMAITMOHHYIO KOMIETEHTHOCTh IOCPEJICTBOM YIyOJIeHUsI 3HAaHUH 00
HCTOPUU CTAHOBJICHUS] XUMUYECKON HAyKH, €€ OCHOBHBIX MOHATHH, IEPUOINYECKOTO 3aKOHA KaK
OJIHOTO M3 TIOCTUKEHUN HAYKU U TEXHUKH.

MHorooopasune XuMHUYECKHX PeaKiui

Y4eHuK HAYy4YUTCH:

OOBACHATH CYTh XMMHUYECKHUX IIPOLIECCOB U UX
MIPOLIECCOB M MX NPUHIUIINATIBHOE OTIINYHE OT
¢usnueckux ; Ha3plBaTh MpU3HAKU U YCIOBUS
MIPOTEKAHNS XMMUYECKHUX PEaKLNi;

YcTanaBnuBaTh NPUHAAICKHOCTh XUMUUYECKON PEAKIINH K ONPEAETICHHOMY TUITY 110
OJIHOMY U3 KJIaCCU(UKAMOHHBIX MPU3HAKOB: 1) M0 yuciIty

* COCTaBY MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIINH, 2) MO BBIICICHUIO WIN
MTOTJIOIICHUIO TEIJIOTHI; 3) 1O U3MEHEHHIO CTEIIEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB; 4) 10 0OPATUMOCTH MPOIIECCa;

CocTaBnsaTh YpaBHCHHA BHCKTpOHHTHqCCKOfI Jucconuanuu KHucCJIoT, menoqeﬁ, COHCﬁ,
IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YpaBHCHUA peaKuHﬁ 06MeHa, YPaBHCHUSA OKHUCIIUTEIIBHO -
BOCCTAaHOBUTCIBHBIX pCaKHHfI;

[IporHo3upoBaTh IPOAYKTHl XUMHUUECKUX peaKLuid Mo Gpopmynam/ Ha3BaHUSIM
UCXOJHBIX BEIIECTB; ONMPEACIATh UCXOAHbIE BelllecTBa Mo hopmyliaM/ Ha3BaHUSM
MIPOJIYKTOB PEAKIUY;

CocTaBisTh ypaBHEHUS PEaKLU, COOTBETCTBYIOIIMUX M1OCIIEA0BATENLHOCTH
[IpeBpallleHUIl HEOPTraHNYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; BBIABIATH B mpouecce
9KCIEPUMEHTA IIPU3HAKHU, CBUAETEIBCTBYIOLUINE O IPOTEKAHUN XUMHUYECKOU
peakuuy; [ IpuroToBIsATE paCTBOPHI C ONPEAEIICHHON MacCOBOM JoJIEN
PacTBOPEHHOrO BelecTBa; ONpenenaTs XapakTep Cpeibl BOJHBIX PACTBOPOB KHCIIOT
U 1IEJI0YeH TI0 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

HpOBO,[[I/ITB KauCCTBCHHBIC pCAKIIUH, ITOATBCPKAAOIINEC HAJITUNINE B BOJHBIX
pacTBOpax BEHICCTB OTACIIbHBIX KATHOHOB U aHHUOHOB, Yuyenuk MOJYyIMUT
BO3MOKHOCTDb HAYYMTbHCH:

CocraBisirhb MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUA I10 COKpaIJ_IéHHBIM HNOHHBIM
YPaBHCHUAM;



[IpuBOAUTE IPUMEPHI pEAKLIUi, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aUMOCBS3U MEKY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKHUX BEILIECTB;

[Iporuo3upoBaTh pe3ynbTaThl BO3ACHCTBUS Pa3TUUHBIX (PAKTOPOB HA
HU3MEHEHHUE CKOPOCTH XMMUYECKON peakuuu; [Iporno3upoBath pe3ysbTaThl
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECUS;

Muoroo0pa3ue BelecTB

Yuyenuk HAY4YIMTCH:

Onpenem{Tb HpI/IHaJIJ'IC)KHOCTI) HeOpFaHH‘IeCKI/IX BCIIICCTB K O)IHOMy n3
I/I3yT-IeHHBIX KJ'IaCCOB/ rpynn: METaJJIbl U HEMETAJJIbI, OKCHUIbl, OCHOBAaHUs, KUCJIOTHI,
COJIH;

CocraBnarb GOpMyIbI BEIIECTB MO UX HA3BAHUSIM;
OrnpenensaTs BAJICHTHOCTb U CTENIEHb OKUCIIEHHUS AJIEMEHTOB B BEIIECTBAX;

CoctaBiarh GopMyITbl HEOPTAHUIECKUX COCTMHEHHUM 10 BAJICHTHOCTH U CTENIEHU
OKHCJICHUS JIEMEHTOB, a TAaK)Ke 3apsjaM HOHOB, YKa3aHHBIM B
TabJInIEe PaCTBOPUMOCTH KUCIIOT, OCHOBaHUN U COJIEH;

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX U XUMUYECKHX CBOMCTB
IIPOCTBIX BEIIECTB U UX BBICIIUX OKCHJIOB, 00pPa30BaHHBIX IEMEHTaMU 2 U 3 NEpUO/JIOB;

Ha3piBath 00mIme XuMU4ecKrue CBOMCTBA, XapaKTePHBIE JUTSI TPYI OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

HazpiBaTh 001IMEe XUMUYECKHE CBOMCTBA, XapaKTEpPHBIE IS KaKJI0TO U3 KJIaCCOB
HEOPraHMYECKHX BEIIECTB: KUCIOT, OCHOBaHUH, cojeit; [IpuBoauTh mpruMepbl
peaKIyii, MOATBEPKAAFOIINX XHMHUIECKUE CBOMCTBAHEOPTaHMYECKUX BEIIIECTB:
OKCHJIOB, OCHOBaHMH | coJieil; OnpenessaTh BeImeCcTBO-OKUCIUTEIb U BEIIECTBO-
BOCCTAHOBHTEJIb B OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX peakiusax; COCTaBIsATh
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIN OallaHC MO MPEIOKEHHBIM CXeMaM
peaKIuii;

HpOBOI[I/ITB J'Ia60paTOprIC OIIBITBI, IIOATBECPIKAAOINUEC XUMHYCCKHUEC CBOMCTBA OCHOBHBIX
KJIACCOB HCOPraHMYCCKUX BCHICCTB,

HpOBOI[I/ITB J'Ia60paTOprIC OIIBITHI I10 TTOJIYYCHUIO U CO6I/IpaHI/IIO F213006p83HBIX BCIICCTB:
BOAOPOAa, KUCIIOpOaAa, YIJICKUCIIOTO Ira3a, aMMHaka,
COCTaBJIATh YPAaBHCHHUA COOTBECTCTBYIOLIUX peaKHHﬁ;

Yuyenuk IMOJIYYUT BO3MOKHOCTb HAYYHUTHCHA:
HpOFHOBI/IpOBaTB XHMHUYECKHE CBOMCTBA BEMISCTB HA OCHOBE UX COCTaBa U CTPOCHUA;

[Tporao3upoBaTh ClIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEIBHBIE HITH
BOCCTAHOBHTEJIbHBIC CBOMCTBA C YUETOM CTETICHEH OKUCIICHUS 3JIEMEHTOB, BXOISIINX B
€ro COCTaB;

BrisBisaTe CYIICCTBOBAHHEC TCHETHYECKON B3aUMOCBSI3HU MCXKAY BCUICCTBAMU B
pAay MpoCcToC BEIICCTBO — OKCHUA — THAPOKCU — COJIb, OnuceIBaTh (])HBH‘-ICCKHC n



XUMHUYCCKUE ITPOLUECCCHI IO UCCIICAOBAHUTIO CBOICTB BCIICCTB, UMCIOIIINX BAa’)KHOC
MIPaKTUICCKOC 3HAYCHUC.

* XOJ€ IIpenoaBaHusl XMMUH, padoyas mporpamma MpeaycMaTpuBaeT
(dbopmMupoBaHHe y ydamuxcsi o0meydyeOHbIX YMEHHI U HABBIKOB, YHUBEPCATBLHBIX
CTOCO0OB JIESTETHHOCTH U KITFOUEBBIX KOMITETCHITUH.

* 3TOM HAaNpaBJICHUM IMPUOPUTETAMU JUId y4yeOHOro mpeamera «XHMHS» HAa CTYNEHU
OCHOBHOTO 00I11eT0 00pa30BaHus ABJISAIOTCA: UCIIOJIb30BAHUE Ul TO3HAHUS OKPY)KAOILIEr0 MUpa
pa3IMYHbIX METOJNOB (HAaONIONEHUS, M3MEPEHUs, OIbIThl, JKCIEPHUMEHT); IPOBEACHUE
MIPaKTUYECKUX M JIaDOpAaTOPHBIX pPAOOT, HECIOXKHBIX OSKCIEPUMEHTOB M OIHMCAaHHE HX
pe3yJIbTaTOB; MHCIOJIb30BAHME  PA3IWYHBIX HCTOYHUKOB HHGOpMalUU JUIsl  pelieHus
M03HABATENIbHBIX 337a4; COOJIOJICHNE HOPM U MPaBUJI MOBEIEHUS B XUMUYECKUX J1Ta00paTopHsiX,
B OKpY)KaloIllel cpelie, a TAKKe MpaBuil 3[0pOBOT0 00pasa »KU3HU.

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKIEHUS B 00yYeHUH XUMUHU JIOJDKHA OBIThH
HarpaBJieHa Ha JOCTIKEHUE 00YJAIOITUMUCS CIEAYIOMNX JUYHOCTHBIX Pe3yJibTaTOB:!

* B I[EHHOCTHO-OPUEHTAITMOHHON c(pepe — TyBCTBO TOPJOCTH 32 POCCUUCKYIO
XMUMHUYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LI€JIeYCTPEMICHHOCTD;

* B TPYZHOBOH cepe — TOTOBHOCTh K 0CO3HAHHOMY BBIOOPY AaiibHEHIIIeH
00pa30BaTeNIbHON TPAaeKTOPHUH;

* B MO3HABATEIbHOM (KOTHUTUBHOMW, HHTEJUICKTYaIbHOM) chepe — yMEHUE yIpaBIsATh
CBOCH IT03HABATEIIFHOM ACATEIBHOCTRIO;

* (popMHpPOBaHUE XUMHUKO-IKOJOTUUECKON KYJIBTYPHI, SIBISIONIEHCS COCTAaBHOM
Y4acThIO 3KOJIOTUYECKOU U O0IIeH KyJIbTYypbl, 1 HAyYHOTO MHUPOBO33PECHHUS;

® YMCHHE OLICHUBATh CUTYyallUIO U OIICPATUBHO IIPUHUMATDE PCHICHUA;
® Pa3BUTHUEC T'OTOBHOCTHU K PCHICHUIO TBOPUYCCKHUX 3a1a4.

METaﬂpeHMeTHbIMH pe3yJbTaTaMH OCBOCHUS BbIITYCKHUKaMHU IIKOJIBI IIPOTpaMMEI 110
XHUMHU ABJIAKOTCA:

1 )ucnonb30BaHre yMEHUIN U HABBIKOB PA3IMUHBIX BUIOB [T03HABATEIHHOMN
NESATETbHOCTH, MPUMEHEHHE OCHOBHBIX METOIOB TIO3HAHUS (CUCTEMHO -
MH(OPMALMOHHBIN aHAIN3, MOJICTUPOBAHUE) ISl U3YUSHUS PA3TUYHBIX CTOPOH
OKpYKarolLlel 1eUCTBUTEIILHOCTH;

2)UCI0JIb30BAHUE OCHOBHBIX HHTEUICKTYIbHbBIX OIEpPaIlHid:

(bopMynHpOBaHUE TUTIOTE3, AaHAIM3 U CUHTE3, CPaBHEHHE, 0000IIECHHE,

CHCTEMaTH3aIlMs, BBISBICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;
3)yMeHue reHepupoBaTh UACH U ONIPEICIISATh CPEIICTBA, HEOOXOIUMBIC JIUISl UX peaTu3allii;
4)yMeHUe ONpeeIIsATh eI U 3a7a4H JIeITeIbHOCTH, BEIOUPATh CPE/ICTBA pealIn3alliu
[EJIA U IPUMEHSTh MX Ha MPAKTUKE;
5)UCoNb30BaHUE PA3IMYHBIX UICTOYHUKOB JUIS MOJTYICHUST XUMUYECKO# HHpOopMaIHH.
IIpexMeTHBLIMU pe3yJIbTATAMHU OCBOCHHUS BBIMTYCKHUKAMU OCHOBHOM HITKOJIBI TPOTPAMMBbI
0 XMMHUU SBJISTFOTCS:

1.B no3nHaBarenwHoO chepe:



JlaBaTh OINPENEICHMS U3YUEHHBIX TOHATUM: BEIIECTBO (XUMUYECKUM 2JIEMEHT, aTOM, HOH,
MOJIEKYJ1a, KPUCTANINYECKasl PELIETKA, BEIIECTBO,

MIPOCTHIE U CJIOKHBIC BEIIECTBA, XUMUYECKast (hopMysa, OTHOCUTENbHAS MOJIEKYIIIpHAs
Macca, BaJIGHTHOCTb, OKCH/JIbl, KUCJIOThI, OCHOBaHUS,

coi, aM(pOTEPHOCTb, HHIUKATOP, IEPUOTUUECKUI 3aKOH, TIEPUOJUECKAsi CUCTEMA,
M30TOIbl, XUMUYECKas! CBSI3b, AIEKTPOOTPULIATEIBHOCTD,

CTENEHb OKUCIICHMUSI, AIEKTPOJINT); XUMUYECKas peaklins (XMMUUYECKOE YpaBHEHUE,
TEHETUYECKas CBSI3b, OKUCIIEHUE, BOCCTAHOBIICHHE,

AIIEKTPOJIUTUYECKAS AUCCOLUAIINSL, CKOPOCTh XUMUYECKOU pEaKIun);

OTMCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOSTEILHO IPOBEACHHbIE 3KCIIEPUMEHTBHI,
HCIIOJIb3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKUM, pOJHOM)

SI3BIK U SI3BIK XUMUU;

OTHCHIBATh M Pa3INyaTh U3y4YEHHbIE KJIACChl HEOPTaHUYECKUX COETUHEHUH,
MIPOCTBIE U CJIOKHbBIE BEIIECTBA, XUMUYECKUE PEAKLINN; KIACCU(PHUIIMPOBATH
M3Y4YEHHbIE OOBEKTHI U SBJICHUS; HA0II01aTh AEMOHCTPUPYEMBIE U
CaMOCTOSITEJIBHO MPOBOIUMBIE OMBITBI, XUMUYECKUE PEAKIINU, TPOTEKAOLINE
B NIPUPOJIE U B OBITY;

ACIaTh BBIBOABI 1 YMO3AaKJIHOUCHUA U3 Ha6J'IIO)IeHI/II\/II, HN3Y4YCHHBIX XUMHWYCCKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO aHAJIOTHUH
CO CBOMCTBaMH M3Y4YEHHBIX;

CTPYKTYpPUPOBATh U3YUYEHHBII MaTepuali U XUMUYECKYI0 HH(POPMAIIHIO, TOTYYEHHYIO U3
JIPYTUX UCTOYHHUKOB;

MO/ICITUPOBATH CTPOCHUE aTOMOB 3JIECMEHTOB ITEPBOTO — TPETHETO MEPHOJIOB (B paMKax
M3Yy4YEHHBIX MOJIOKeHU Teopun J.Pesepdopna),
CTPOCHHUE MPOCTEHITNX MOJICKYT.

2.B 1IeHHOCTHO-OpUEHTAITMOHHOM cepe:

AHAJIIM3UPOBATh U OUCHUBATH MOCICACTBUA IJIA 01<py>1<a}0mel71 Cpeanbl OBITOBOM U
HpOI/ISBO,Z[CTBeHHOﬁ JCATCIIbHOCTH YC€JIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIIIECTB.

3.B TpynoBoii cdepe: MpoBOAUTH XUMUUECKHI SKCIIEPHUMEHT.

4.B C(bepe 0e301acHOCTH KU3HCACATCIIbHOCTH: OKa3bIBATh MICPBYIO IIOMOIIBL IIPHU OTPABJICHUAX,
0JKOrax 1 Apyrux TpaBMax, CBA3aHHLIX C BCIICCTBAMUA U J'Ia60paTOpHBIM 060py,I[OBaHI/IeM.

Conepxanue yueOHOro npeaMera U TpeOOBAHUA K YCBOCHHIO NIPOTPAMMBbI

Kypc xumun 8 kiacca npeanosnaraet usydeHue 2X pasaenos. [IepBblii NOCBALICH
TEOPETHUUECKUM OOBSCHEHUSIM XUMUYECKUX SBJICHUH HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYEHMS U CO3/1aT MPOYHYo 0a3y Juisi JajlbHEHIero u3ydeHus Kypca XuMuu. Bropoit paznen
MIOCBSIIICH N3YYEHUIO

BHCKTpOHHOﬁ TCOpHUU U HA €¢ OCHOBE PACCMOTPCHUIO IICPUOIUICCKOIO 3aKOHA U CUCTCMBI
XUMHUYCCKHUX 3JIEMCHTOB, CTPOCHUS U CBOICTB BEIIECTB U CYIIHOCTHU XUMHUYCCKUX pCaKHHﬁ.

8 kaace



(24 B Henento, Bcero — 68 )
BBenenue (34).

XuMus 1 HaAy4YHO-TEXHUUYECKHM nporpecc. Mcropudeckue 3Tansl BOSHUKHOBEHMS
1 pa3BuTH XuMuu. OCHOBHBIE OHATHS U Teopuu Xxumuu. JlabopatopHoe
o0opynoBaHue ¥ IPUEMBI pabOThl ¢ HUM. [IpaBuiia TeXHUKH 0€30TTaCHOCTH TIPU
pabote B kabunHeTe Xumud. JleMoHcTpanuu. Ta0miisl, claiiib], TOKa3bIBAIOIINE
HUCTOPUYECKUH IIyTh PAa3BUTHUS,JOCTHKECHUS XUMUU U UX
3Ha4YeHNE;1ad0PaTOPHOEOO0PYIOBAHHE.

IMpakTuueckas padora Nel. JlabopaTopHoe o6opyaoBaHUE U IPUEMBI pAOOTHI C HUM.

Pa3zpen 1
BemecTBo M XMMHUYeCKHE SIBJIEHUSI C O3UIUI ATOMHO-MOJIEKYJISIPHOTO YUEHUsI.
XuMHUYEeCKHE JIEMEHTHI H BellleCTBA B CBeTe aTOMHO-MOJIEKYJISIPHOTO yyeHus (94.).

Ilonstue «BCIIECCTBO» B (1)I/I?>I/IK6 n xumnn. Ou3nyeckre 1 XUMHYECKHE SIBICHUS.
HSMGHHIOHI@@C?I BCIICCTBO KaK NpEAMET U3YYCHUA XUMUU. ®da3oBBIe IEpEXOJbI. Omnucanne
BCIIICCTB.

XHWMHUYECKHUE HJIEMEHTBI: UX 3HAKH U CBEACHMS U3 UCTOPUH OTKPBITHSA. COCTaB BEMIECTB. 3aKOH
MTOCTOSIHCTBA COCTaBa, XUMUYeCcKue GopMyibl. DOpMBbI CyHIECTBOBAHUS XUMUYECKIX
JJIEMEHTOB. BemecTsa MpoCcTeIe U CIOXKHBIE.

[IpocThie BemecTBa: MeTAJLIBI M HeMeTasuibl. O0IIas XxapakTepucTUKa METaIOB U
HeMmeTaioB. HekoTopele cBeieHus: 0 MeTaiaX U HeMeTalliax, 00yCIOBIMBAIOIINX
3arps3HEHHOCTh OKpYKaromiei cpenpl. Onucanne HEKOTOPHIX Hanbosee
PacipoCTPaHEHHBIX MPOCTHIX BEIIECTB. ATOMHO-MOJIEKYIISIPHOE YIEHHE B XUMUH.
OTHOcUTENbHBIE aTOMHBIE U MOJIEKYJISIpHbIE Macchl. CHcTeMa XUMUYECKUX AJIEMEHTOB
JA.N.MenneneeBa. OnpeneneHne Nepruoaa v rpymnibl. XapakTepUCTUKA MOJIOKEHUS
XMUMHUYECKUX JIEMEHTOB B IIEPUOINYECKON cucTeme. BajaeHTHOCTb.

KonunuectBo BemectBa. Onpeenenre BaICHTHOCTH T10 MOJI0KEHHUIO 3JIEMEHTa B IEPUOINIECKOM
cucreme. MoJib — equHHIA KOJMYECTBa BEIIECTBA.
MognspHas macca.

Jdemoncrpauuu. 1.Ousznyeckue M XUMUYECKHE SIBJIICHUS. 2.M3MepeHre MIOTHOCTU YKUJIKOCTH
apeomerpoM. 3.IInaBnenue cepol. 4.0npeneneHUETEITIONPOBOJHOCTH U JIEKTPOIPOBOIHOCTH
BemecTB. 5. OnbITel ¢ kosuiekuuen «lllkana tBeproctu». 6. Moaenu atoMOB M MOJIEKYN. 7.
Komnekuust metannos u HemetauioB. 8. [lonyueHue yriekuciaoro rasza pasHbIMH criocodamu. 9.
Onektposan3 Boasl. 10. Bosronka #oga. Kunsuenue Bonbl. HakanuBanue kBapua. HarpeBanue
HadpTamuHa. 11. OmbiTel mo auddysuu. 12. Kosmekuus MNpocTHIX BELIECTB, 0Opa30BaHHBIX
anementamu [ — Il nmepuomos. 13. Habop komorpamm: «OOpa3ibl peleHns: pacueTHBIX 3a7auyy.
14. Komnekmus BemecTB KoaudecTBoM 1 Mok, 15. JlmHamudeckoe mocooue: «KoanuecTBeHHbIC
OTHOILICHUS B XUMHI.

JlaGopatopubie onbIThl. 1.PaccmMoTpeHue BelecTB € Pa3siUYHBIMU  (PU3UUECKUMHU
cBoiicTBaMU(Me b, KeNe30,InHK,Cepa,BOa, XJIOpUA HaTpus uip.). 2. HcnelTaHue TBEpIOCTH
BEIIECTB C MOMOIIbI0 00pa3noB kosekiuu «llkamna tBepmoctu». 3. IlpumMeps! (pu3nuecKux
SBJICHUI: cruOaHue CTEKISTHHOMN TpyOKH, KUIsiueHUe BOJIbI, TuaBieHue napaduna. 4. Ipumeps
XMMHMUYECKUX SIBJIEHUI: TOPEHUE APEBECUHBI, B3aUMOICHCTBUE MpaMopa C COJITHON KHUCIOTOM. 5.
N3yuenne oOpa3ioB METANIOB U HEMETAIUIOB (Cephl, JKeJe3a, aTlOMUHUA, TpaduTa, MEIU U JIp.).
6. M3yueHue CBOMCTB BEILIECTB: HarpeBaHUE BO/IbI, HarpeBanue okcuaa kpemuus (IV).



Pacuérnbie 3agaun. 1.BerunciieHre OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl BEIIECTB,MacCOBOM
JIOJTH SJIEMEHTOB 10 XUMUYECKUM (OpMyIIam.

Brruncnenue MossipHoi Macchl BemecTBa. 2. OnpeneneHue Macchl BEIECTBA 110 U3BECTHOMY €T0
KOJIMYECTBY U HA00OPOT.

Tema TBOpUeckoit paboThel. MmtocTpupoBaHue NOJ0KEHUI aTOMHO-MOJICKYJISIPHOTO YUEHUS.

XuMHYECKHE PC€aKIuHU. 3aKoHBI COXpaHEHUSA MAaCCbl U SHEPIrUMA (6‘-[.).

CylHOCTh XUMHUYECKHX SIBJICHHH B CBETE aTOMHO-MOJIEKYJIIpHOTO yueHus. [Ipusnaku
MPOTEKaHUsI XUMUYECKUX peakiuil. [[puurHbl U HanpaBieHUs NPOTEKAaHU XUMUYECKHUX
peakuuii. [lonsiTrie 00 PHTpONIMU U BHYTpEeHHEN SHEPTruu BemiecTBa. OOpaTUMOCTh XUMUYECKUX
peakuuii. [IpeBpamienre sHepruv npyu XMMHYECKUX PEAKIHAX, YCIOBUS TPOTEKAHUS
XUMHUYECKUX PEAKIUH, IK30- U SHAOTEPMUUYECKUE PEAKIIUU. 3aKOHBI COXPaHEHUsSI MacChl U
SHEPTUH, UX B3aUMOCBS3b B 3aKOHE coXpaHeHus Matepuu. CocTaBlieHUE YPaBHEHHI
XUMHUYECKUX peakiuil. PacueTrl Mo ypaBHEHUSIM XUMHYECKUX peakiuii. THUITBI XUMHYECKUX
peaKIvii: pa3ioKeHus, COSMHEHNS, 3aMelIeHns, oomeHa. O000ImeHne 3HaHUH 0 XUMHUYECKUX
peakuusx. JleMoncTpanuu. 1.IIpruMepsl XUMHUECKHX peaKIUi pa3HbIX BUAOB:PA3I0KEHUE
MaJlaxuTa,0nXpoMaTra aMMOHHS, B3aMMO/ICHCTBHUE COJITHOMKUCIIOTHI ¢ KapOOHATOM HATPHS U JIp.
2. OnbIThI, WUTFOCTPUPYIONINE 3aKOH COXPAHEHHS MacChl BEIIECTBA: TOPEHNE CBEYM Ha BEcax ¢
MOTJIOIIEHUEM MTPOAYKTOB FTOPEHUS, OKUCICHUE METAIIIOB B 3aKPBITHIX COCYJaX CO
B3BEIIMBAHUEM, OOMEHHBIE PEAKITUU B IPHOOpaX JUIsl HULTIOCTpAIIMU 3aK0oHa. 3. OMBITHI,
WUTFOCTPHUPYIOITUE TIPEBPAIICHUS Pa3IMYHBIX BHIOB SHEPTHH Apyr B apyra. Habop moneneit
aTOMOB.

JlaGoparopHblie onbIThl. 1.IIpu3Haku NpoTEKaHUS XUMHYECKUX PEAKIUI:HArPEBAHUE MEIHOU
MIPOBOJIOKH;B3aMMOJICHCTBHE PACTBOPOB E€IIKOTOHATpa MW XJOpHJA MEIU; B3aUMOJICHCTBUE
pacTBOPOB YKCYCHOW KHCJOTHI W THAPOKApOOHAaTa HATpHs; B3aMMOJICUCTBHE PACTBOPOB
XJIOPHOTO JKejie3a M KPAacCHOW KPOBSHOW COJIM, PacTUPAHHE B CTYIKE IOPOIIKOB XJIOpHUJA
AaMMOHMSI M TAalllCHOW u3BECTU. 2. THUNBl XUMHUYECKUX PEAKIMH: pa3jI0oKEeHUE MaJlaXWTa;
B3aMMOJICHCTBUE Keje3a ¢ pacTBopoM xjopuaa meau (II), B3aumoaeicTBHe pacTBOPOB €IKOTO
HaTpa ¥ XJIOPHOTO XeJe3a.

PacuéTtHble 3agaum. BoluncieHne 10  XMMUYECKMM  ypaBHEHUSIM  MAaccC,KOJIMYECTB
BEIECTB:a)BCTYNUBIINX B PEAKI[1I0;0)00pa30BaBIINXCS BPE3YJIbTaTe PEAKIIUH.

MeTtoabl xumum (24)

ITonsaTue o MeToAe Kak CpeACTBC HAYUYHOTI'O ITO3HAHUMA JIEHCTBUTEIILHOCTH. MGTO,I[BI, CBA3aHHBIC
C HCIIOCPCACTBCHHBIM H3Y4YCHUCM BCIICCTB: Ha6J'IIOI[eHI/Ie, OIMHUCAaHUC, CPAaBHCHUC, XHUMHUYECKUH
OKCIICPUMCHT. [Tonstue o6 HHAWKaTOpax. XUMHYECKUN A3BIK, €TI0 BayKHEHIIIME (1)YHKI_II/II/I B
XUMHYECKOH HayKe.

JIaﬁopaTopHLIe onbIT.II3MeHeHnE OKpaCKu MHAUKATOPOB B PA3JIMYHBIX CpClaax.

BemecTBa B OKpy:Kaomieil Hac NpUpoae U TeXHUKe (64.).

BemectBa B npupoac: OCHOBHBIC CBCIACHHSA O BCHICCTBCHHOM COCTAaBC reoc@ep n KOCMOCa.
Ilonsatue o TeXHOC(I)CpC. YucTele BEIIECTBA M CMECH. CTeleHb YUCTOTHI U BUJIbI 3arpA3HCHUSA
BemiecTB. IIoHATHE O TOMOT€HHBIX U TCTCPOrCHHBIX CMCCIAX. Pazgenenue cmecei. OuncTka
BCIICCTB: (I)HJIBTpOBaHI/IC, JAUCTUIIIANUSA, KPUCTAJUIN3allUs, SKCTpAarupoBaHue, XpomMarTor pa(bm[,
BO3I'OHKa. I/I,Z[CHTI/I(I)I/IKaLII/I}I BCHICCTB C IOMOINBKO OIPCACIICHUA TCMIICPATYP IUIABJIICHUSA U
KUIICHUS.



BemectBa B Texuuke. [lomydeHne BemecTs ¢ 3aJJaHHBIMU CBOMCTBAMH — OCHOBHAsI IIpobemMa
xuMuH. [ToHsATHE O BElIECTBAX KAK O ChIPbE, MAaTEpUAIaX

* npoxaykuuu. BemrecTBa oprannueckue U Heopranuueckue. IleppoHayaibHble CBEIEHUS O
XUMHUYECKOM TexHoJsIoruu. [nanerapHplil XapakTep BIAUSHUS TEXHUKU HA OKPYXKAIOUIYIO
cpeny. IIpuponooxpaHnutenbHOE 3HAUEHUE OYUCTHBIX COOPYKEHUM U SKOJIOTMUECKU YHCThIX
texHosioruii. [loHsTHE O pacTBOpax Kak TOMOT€HHBIX (PU3UKO-XHMHYECKHX CHUCTEMaX.
3HaueHue pacTBOPOB AJIs KU3HU UEIOBEKA, CEIbCKOXO3HCTBEHHOIO U IPOMBIIIEHHOTO
pou3BoIcTBA. PacTBOpHUMOCTH BemecTB. BiusiHue TexHocdepsl Ha IPUPOIHBIC IPECHBIE U
MOpCKHE BOJbl. DaKTOPBI, BAUSIONIME HA PACTBOPUMOCTD TBEPAbIX BELIECTB U ra30B.
W3meHeHne pacTBOPUMOCTH KUCIOPOJa B CBSI3U C 3arpsiz3HeHneM Boj. Koadduument
pactBopuMocTU. CriocoObl BEIpayKEHHUS! KOHIIEHTPALMK pacTBOPOB: MaccoBasi J0JIsl, MOJIsIpHast
KOHLIEHTpALIHSI.

JemoncTrpanuu. 1.Paznenenue cmeceil pasnuyHBIMM METOJAMU:METOJOM OTCTAaWBAHUS;C
MOMOIIBIO  JIETUTENLHOM BOPOHKH;METOJIOM KOJOHOUYHOMXpoMarorpaguu. 2. Kosieknus
pa3IMyYHBIX COPTOB HePTH, KameHHoro yrisd. 3. Kommekuus npuUpoOIHBIX W CHUHTETHYECKHX
opranMueckux BemecTB. 4. PacTBopeHume BemecTB ¢ pa3iWYHBIM KO3 ULIHEHTOM
PacTBOPUMOCTHU. 5. YCII0BUSA U3MEHEHHS] PAaCTBOPUMOCTH TBEPABIX U ra3000pa3HbIX BEUIECTB. 6.
TenoBbie 3¢ (ekThl IpU PACTBOPEHUN: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPAaTa aMMOHHUSI.

JlabopaTopubie onbITbl. 1.O3HakomieHne ¢ oOpa3laMu MPOCTBIX U CJIOXKHBIX
BEIIECTB,MUHEPAIOB U TOPHBIX MOpoJ. 2.Paznenenue cmecu cepbl WxKenes3a, pa3JesieHue CMecu
HepTu U Boabl. 3. MccrnenoBanue (PpuU3MUECKMX U XUMHYECKUX CBOMCTB MPHUPOJHBIX BEIECTB
(u3BecTHAKOB). 4. 3ydeHue BIMSHUS IpUMecel B BEUIECTBE HA €r0 (PU3NYECKUEe U XUMHUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE JTAOOPATOPHOTO M TEXHUYECKOTO KapOOHATa KaJbIHUs C COJISTHOM
kucioroi). 5. OOyrnuBanue opraHuueckux BemecTB. 6. CpaBHeHwe T1po0O  BOJBIL:
BOJIOTIPOBOJHOM, M3 TOPOJCKOTO OTKPBITOTO BOJ0OEMa. 3HAKOMCTBO C OOpa3laMy MPOIYKIIUU
XMUMHYECKUX M CMEXKHBIX C HUM ITPOU3BOJICTB.

IIpakTHyeckue padoThI. 2.04nucTKa BEIIECTB METOIaMHU
(bUIBTPOBAHUS, KPUCTAIUTM3AIIMN, TIEPETOHKH, BO3TOHKH, XpoMaTorpaduu,3KCTparuipOBaHHMSL. 3.
PactBopuMocTh BemecTB

* IIpuroroBneHue pacTBOPOB 3aIaHHON KOHIICHTPAIHH.

Pacuérnbie 3agaum. 1.IloctpoeHue rpadukoB pacTBOPUMOCTH BEIIECTB MPHU PA3IUYHON
temreparype. 2.Mcnonb3oBanue TpaduKoOB pPACTBOPUMOCTHAJIS pacdyeToB Kod(duimreHTon
pacTBOpPUMOCTH BeIIeCTB. 3. BpluMclieHWe KOHIIEHTPAllUU pPacTBOPOB (MaccoBOW JIOJH,
MOJISIPHOM KOHLIEHTpAllMKM) IO Macce pAcTBOPCHHOIO BeIIeCTBA M O0bEMY WM Macce
pactBoputena. 4. Bpiuucienue maccbl, 00beMa, KOJMYECTBA PACTBOPEHHOTO BeUIECTBA U
PacTBOPUTEIIS 10 OMPEICTICHHON KOHIICHTPAIH pacTBoOpa.

ITonsiTue o razax. Bo3nyx. Kuciopon. I'openne (74.).
ITonsTre o razax. 3akoH ABoraapo. Bo3ayx — cmech razoB. OTHOCUTENBHAS INIOTHOCTD T'a30B.

Kucnopon — xuMudeckuil 31€MEHT U IPOCTOE BenlecTBo. McTopus oTkpeiTusa kucinopoa. Cxema
onbIToB [[.ITpuctim n A.JI.JIaBya3be.

Amnorporus.  O30H. 3HadyeHue 030HOBoro ciosi 3emnu. [IpoGrema HapymeHHs ero
1esI0cTHOCTHU. [ToBBIIIIEHNE COlep KaHUsl 030Ha B IPU3EMHOM CJI0€ aTMochepsbl.

[Tomy4yeHnne KUCIopoaa B MPOMBILIUIEHHOCTH U JabopaTopun. XUMHUYECKHUE CBOHCTBA
kuciopoa. IIpoueccs ropeHuss 1 MEUIEHHOTO OKUCIICHHUS.

IIpuMeHeHue Kucnopoaa.



Atmocdepa — Bo3aymiHas o0onouka 3emin. TeHaeHIr n3MEeHEHHs COCTaBa BO3/1yxa B X XB.
OCHOBHBIC UCTOYHHKH 3arPsS3HEHUS aTMOC(EPHI.

TpancnopTHBI nepeHoc 3arpsa3sHeHnid. Kpyrosopot kucnopoja B npupoje. O BceMupHOM
3akoHe 00 atMocdepe.

JdeMoHcTpanum. 1.Ilomyuenue KHCJIOPO/Ia. 2.Cxuranmue B aTMocdepe
KHCJIOPO/1a,CePhL, YIS, KPACHOTO docdopa,Harpus,xenesa. 3.ITonyyeHnueo3oHa. 4.
B3aumoneiicTBue 030Ha ¢ pacTBOpaMu MHAWIO U HMoauAa Kaius. 5. OnbIThl, OATBEPKAAIOLINE
cocTaB BO3/iyXa. 6. ONbITHI IO BOCINIAMEHEHHUIO ¥ TOPEHHUIO.

IIpakTnueckas padora. 5.1lonyueHue kucaopoaa u U3y4eHUE €ro CBOMUCTB.

Pacuérnbie 3agaun. 1.0npenenenrne OTHOCUTENbHON TUIOTHOCTH Ta30B M0 3HAYCHUSIM MX
MOJIEKYJISIpHBIX Macc. 2.0npeaeseHne OTHOCUTENbHBIXMOJIEKYIIIPHBIX Macc ra3000pa3HbIX
BEILIECTB 110 3HAYEHUIO X OTHOCUTENIbHOU IJIOTHOCTH. Tema TBopuecKoii paboThI.
Ucrounuku 3arps3HeHust atMocepsl U CIOCOOBI €T0 TMPEOI0JICHHUS.

OcCHOBHBbIE KJIACCHI HEOPraHUu4YeCKuXx coequHenui (114.).

Okcunapl — cocTaB, HOMEHKJIATypa, kiaccubukamus. [loHsTHE O THApPOKCHIAX —
KUCJIOTaX U OCHOBAaHMSIX. Ha3panus

" COCTaB OCHOBaHUU.

IMuapokcorpynma. Knaccudukarus KUCIoT, X coctaB, Ha3BaHus. CocTaB, HA3BaHUS COJIEH,
MpaBUJIa cocTaBleHUs: GopMyII CoJeil.

XWMHUYECKHE CBOWCTBA OKCHUIIOB. BiusHHME cocTaBa KHCJIOT Ha XapaKTep WX CBOWCTB (Ha
puMepax COJISTHOM M CepHOM KHCIOT). OOIue XMMHUYECKHe CBOMCTBA KUCIOT. PacTBOpuMOCTh
kucioT. KucnotHele noxau. Pu3ndeckne CBOWCTBA M CHOCOOBI TIOJYYCHHS IIEJIOYCH.
XUMHYECKHE CBOMCTBA coJiel (B3aMMOJICHCTBHE PACTBOPOB COJICH C pacTBOpaMH IICIOYECH U
MeTauiamMu). ['eHeThdeckas CBSI3b KIIACCOB HEOPraHUYECKUX COeAuHEHUH. AMQPOTEPHOCTS.
Oxcuapl W TUAPOKCUABI, obOnamaromue aMmdorepHsiMu  cBoiictBamu. Kiaccudukanus
HEOpraHuyYeckux BemlecTB. [lepuonnyeckoe U3MEHEHHE CBOWCTB XMMHYECKUX AJIEMEHTOB U UX
coeMHEeHuH (Ha mpuMepe OKCHUIOB, TUAPOKCHIOB U BOJIOPOJIHBIX COEIUHEHUI).

JdemoncTpanuu. 1.00pa3ibl  COCIUHEHUNW—TIPEACTABUTENICH KHCJIOT,COJICH, HEpaCTBOPUMBIX
OCHOBAHMU,MIEN0YEH,0KCUTOB.  2.ONBITHI, WJUTIOCTPUPYIOIIUE CYHIECTBOBAHUE T'€HETHYECKOU
CBS3M MEXIy coenuHeHusMH ¢Gocdopa, yrieponaa, HaTpus, kanblusg. 3. Bsaumopeiictue
KaJbIus

* Harpus ¢ BoAOU. 4. [leficTBUe MHAUKATOPOB. 5. ONBITHI, WILTFOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA OTAENBHBIX KIACCOB HEOPraHMUECKUX coeMHEeHUH. 6. OOpasiibl MPOCTHIX BEUIECTB U
WX COEAMHEHUN (OKCHJIOB ¥ TUAPOKCUIOB), 0OPa30BAHHBIX AJIEMEHTAMU OJTHOTO MEePHO/IA.
JlaGopaTopHble onbIThl. 1.PaccMoTpenne o6pa3ion
okcunoB(yriepoaa(IV),sonopoaa,pochopa,menu,kanbiiys,xene3a, kpemans). 2.Habmoaenne
PacTBOPUMOCTH OKCHI0OB aIFOMUHUS, HATPHsl, KallbLUs, MeNU B Boze. 3. OnpeneneHue cpepl
MOJIy4EHHBIX PaCTBOPOB € MIOMOIIbIO MHAMKATOPa. 4. PaccMoTpeHne o0pa3iioB cosei u
olpesieNIeHue UX pacTBOpUMOCTH. 5. B3aumoaelicTBre 0KCHI0B Kalblus U (ocdopa ¢ BoAOH,
olpesieNieHne XapakTepa 00pa30BaBLIErocs THAPOKCH A ¢ TOMOIIBIO HHANKATOpa. 6.
Bzaumoneiicteue okcunoB meau (I1) u nuHKa ¢ pactBopoM cepHoit KucioTsl. 7. [lomyyenue
YIIEKUCIIOTO ra3a U B3aUMOICHCTBUE €ro ¢ M3BECTKOBOM Bo0M. 8. MccnenoBanue cBOMCTB
COJITHOM U CEPHOM KUCJIOT C MCIIOJIb30BAaHUEM MHAMKATOPOB. 9. B3anumoneicTBue MeTaIOB
(MarHus, IMHKA, JKeJe3a, MeI1) ¢ pacTBopamu KUcaoT. 10. Mi3MeHenne okpacku HHAUKATOPOB B
pactBopax menodeil. 11. BzanmoaelictBue pacTBOPOB KUCIIOT €O LIEN0YaMHu. 12.



B3aumonelicTBue pacTBOpPOB KUCIOT C HEPACTBOPUMBIMU OCHOBaHUAMH. 13. Ilonyuenue
HEPACTBOPUMBIX OCHOBaHHMM U UCCIIEJOBAHUE UX CBOMCTB (Ha IPUMEPE THIPOKCHUIA LIMHKA).
IIpakTnueckas padora. 6.VccnenoBanue cBOMCTB OKCUIOB,KMCIOT,0CHOBAHUH.

Pazpea 2.
BenecTBa u XuMHYeCKHE PeaKIIMU B CBeTe 3JI€eKTPOHHOW TeOpPHUH.

Ctpoenue aroma. (34.).

Crpoenue atoma. CTpOCHHE IICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB: S-, P-, d-, -
3NIEKTPOHBL. MECTO 3JIeMEeHTa B IEPUOIMUECKOM CHCTEME U AIIEKTPOHHAs CTPYKTYPa aTOMOB.
Pa]]l/IoaKTI/IBHOCTI). ITonsTie o MpEeBpaAlICHUN XUMHUYCCKHUX DJICMCHTOB.

JemoncTpanumn. 1.Cxemsl onbiToB TomcoHa,pe3epdopaa, MumnkeHna. 2.CxeMbl
OTIBITOB,TOATBEPHKAAIOIINX CBOWCTBA 3JIEKTPOHA KaK YaCTHIIbI MKaK BOJHBL. 3. Mojenu aToMoB
Pa3IMYHBIX AJIEMEHTOB.

Iepuoauyeckuii 3aK0H 1 nepuoanyeckasi cucrema iemMenToB [.M.MenaeneeBa (34.).

CBoiicTBa XUMHUYECKHUX 3JIEMEHTOB U MX M3MeHeHus. Knaccupukanyst XUMUYECKHUX 3JIEMEHTOB.
OTKpbITHE TEPHOANYECKOro 3aKkoHa. CTpOeHHE aTOMOB

AJIEMEHTOB MaJIbIX U OOJBIINX MEPUOJIOB, INIABHBIX U MOOOYHBIX noArpynn. GopMyaupoBKa
MIEPUOANYECKOTO 3aKOHA B COBPEMEHHOMN TPAKTOBKE.

[Tepuonnueckas cucteMa B CBeTe CTpoeHHs aToMa. DU3MUECKUid CMBICII HOMEpa MEPHoIa U

rpynmsl. CeMelcTBa 3JIEMEHTOB (Ha MpUMeEpax MEeTOYHBIX

METaJJIOB, FaJIOT€HOB, MHEPTHBIX ra30B). XapaKTePUCTHKA XUMUYECKUX CBONCTB 2JIEMEHTOB

TJIaBHBIX MOATPYIM U MEPUOTUYHOCTh UX U3MEHEHHS B

CBETE OJIGKTPOHHOTO CTPOEHUS aroma. OJEMEHTbl, COEOUHEHHS KOTOPBIX
MPOSIBIISIOT ampoTepHbIe CBOICTBA. OtHOcHUTENbHAs

ANIEKTPOOTPHUIATENLHOCTD 1eMEeHTOB. OOIIas XapakTepuCTHKa JIEMEHTa Ha OCHOBE €ro

MoJiockeHus B nepuoandeckoi cucreme [I.M.Menneneena.

3HaueHue NepruoaUYECKOTO 3aKOHA /ISl Pa3BUTHS HAYKH U TEXHUKH.

Ponp nepuouyeckoro 3akoHa B CO3JaHUU HAyYHOM KapTUHBI MUpA.

demoncrpanuu. 1.HaGop ciaiinos,konorpamm, radbnui«lleproanuecknii 3aKOH U CTPOCHHE
aTomay. 2.J/leMoHcTpaIus 00pasioB MIEJOUYHBIXMETAIIIIOB U rajjoreHoB. 3. B3anmoeiicteue

IIEIOYHBIX METAJUIOB M TAJIOTEHOB C MPOCTHIMH M CJIOKHBIMHU BelecTBamu. JlabopaTopHble
onbIThI. 1. ViccienoBanue cBOMCTB aM(POTEPHBIX THAPOKCHUIOB H IIEIOUYEH.

Crtpoenue BemecrBa (44.).

BanenTHoe cocTosiHME aTOMOB B CBETE€ TEOPUHM JJIEKTPOHHOTO CTpoeHHs. BaneHTHbIe
ANEKTPOHBI. XUMHUYecKass CBsi3b aroMoB. KoBaleHTHasi CBSI3b MU MEXaHHU3M e¢ 00pa30BaHUA.
Henonsapuas u momsipHasi koBalieHTHasi cBsi3b. CBOMCTBAa KOBAJIEHTHOM CBS3H. DJIEKTPOHHBIC U
CTpYKTypHBIE (hopMyIbl BeecTB. loHHAs CBS3b U MeXaHU3M e¢ 00pazoBaHusi. CBOICTBA HOHOB.
CreneHb OKHCIICHUS.

Hpnpo;[a XUMHYECKOH CBs3U U €¢ THUIbl. OTHOCUTEIBHOCTHh THIOJIOTHMH XUMHYECKOH CBS3H.
BausHue THIIa XMMHYECKOH CBS3HM Ha CBOMCTBA XMMHYECKOTO COSAUHEHUS.

KpI/ICTaHJ]I/IquKOC CTPOCHUC BCIICCTB. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC pCI_I_IéTKI/IZ aTOMHasd, HOHHas,
MOJICKYJIApHAs — U UX XapaKTCPUCTUKH.

YPOBHI/I XHMHUYECKOM OpraHu3anuvu BCUICCTB. 3aBHUCHMOCTh CBOMCTB BCIICCTB OT UX CTPOCHUS.



JemoncTpanun. 1.BzaumonelictBue HaTpust ¢ xjgopoM. 2.Mojenu KpUCTaJUIMYECKUX PEIIETOK
BELIECTB C HMOHHBIM,aTOMHBIM M MOJIEKYJIIpHBIMCTpOeHHEM. 3. Bocco3nanue 1enocTHOn
CTPYKTYpBl XJIOpUIAa HATpUsi IYTEM Hallo)KeHus Habopa kojokapt. 4. Bosronka iona. 5.
Hcnapenue TBEpAOro yriIeKUCIIOro rasa.

Tema TBOpueckoir pabGoThl. PaccmMoTpeHume u aHaauM3 B3aMMOOOYCIOBIEHHOCTH COCTaBa,
CTPOCHUSI, CBOIMCTB BEUIECTBA M €r0 MPAKTHYECKOTO 3HAYCHHS (Ha JTF000M ITpUMepe).

XHMHYeCKHEe peaKliH B cBeTe JJIeKTPOHHOM TeopuM. (44.).
®usnyeckas CynHOCTbh XUMUYECKON PEaKIUH.

OnexkTpoHHbIe ypaBHeHUs JIbtonca. Peakiiuu, mpoTekaromnire ¢ i3MEHEHUEeM U 0e3
W3MEHEHUS CTereHel okucieHus. OKUCIUTEIbHO — BOCCTAHOBUTEIHHBIE PEAKIIUH.
[Tporeccr OKHUCIIEHUS U BOCCTAHOBJIEHUST; UX €IMHCTBO U MPOTUBOTIOIOKHOCTb.
CocraBiieHH€e ypaBHEHUN OKUCIUTEIHHO — BOCCTAHOBUTEIHHBIX PEAKITUH ,
paccTaHoBKa K03 GHUIIUEHTOB METOOM 3JIEKTPOHHOTO OanaHca, oOras
xapaktepuctrka. Kiaccuduraims XMuMUYECKUX PEAKIIUi B CBETE DJIEKTPOHHOMN
TEOPUH.

Jemoncrpanumn. [IpumMepsl OKHUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUNA Pa3IMUHBIX
TUIIOB:TOPEHHE BEIIECTB,B3aUMO/IEHCTBIE METAIIJIOB CraJOreHaMu, cepoil, a30Tom,(00pa3oBaHue
HUTPUTA JIUTUS), PACTBOPAMHU KUCJIOT U COJIEH.

Boxopona u ero Baxueiimue coenuuenus (34)

Boaopon B kocmoce. Anepubie peakuuu Ha CosHie. Bogopon B 3eMuol nipupoae. [lonyuenue
BOJIOpoJa B taboparopuu. Bogopoa — XUMHUUECKUA 3JIEMEHT U TTPOCTOE BEIIECTBO. DHEPTHUS
CBSI3HM B MOJIEKyJie Bogopoaa. M3oTonsl Bogopoaa. u3znueckue U XMMUYECKUE CBOMCTBA
Boji0poaa. Bogopon

 OBP. Ilpumenenune Boaopoaa. IIpomeinieHHOE TONydeHUE Bojopoaa. Bomopon —
9KOJIOTUYECKH YHUCTOE TOIUIMBO; MEPCIEKTUBBI €ro McIoib3oBanus. OKCU BOAOpOaa — BOJA:
COCTaB, MPOCTPAHCTBEHHOE CTPOCHHE, BOJOPOIHAS CBSI3b. DUZHKO-XUMHYECKHUE CBONCTBA BOIBI.
M3oTomHbIii cocTaB Bojbl. Tspkenas Bojga M OCOOCHHOCTH €€ CBOWCTB. Ilepokcum Bomopoja:
COCTaB, CTPOCHHE, CBOICTBA, MPUMEHEHHE, TIEPOKCUT Bojtopoaa B OBP.

Jdemoncrpanuu. 1.Ilonmyuenue Bomopona B jaboparopuu. 2.3apsaKka U HCIOJb30BaHHE
annapata Kwunma. 3.Jlerkocts Bomopona. 4./luddysusBomopona. 5. T'openue Bomopoaa.
BoccranoBnenne menu U3 ee Okcuga B TOKe Bojaopona. 7. OIBITHI, MOATBEPKAAMOIINE
XMUMHYECKHE CBOMCTBA BOJIBL. 8. XUMUYECKHE CBOWCTBA MEPOKCHIA BOJOPOIA.

JlaGopaTopHsle onbIThl. 1. [ToryyeHne Bo1opoia M U3ydeHHE €r0 CBOMCTB.
2.BoccTaHOBUTENBHBIE CBOMCTBA BOJIOPOAA.

I'anorensl (54)

XapaKTepI/ICTI/IKa raJIorcHOB KaK XHUMHYCCKUX DJJICMCHTOB M IIPOCTBHIX BCHICCTB. CTpOCHI/Ie
aToMOB rajioreHoB. HaxoxxieHue rajJoreHoB B Ipupoac. duznyecKkue U XMMHUYECKHE CBOMCTBA
TaJIOIrCHOB. HOJIy‘-ICHI/IC XJiopa Hu XJIOpoBOOOpOda B Ha60paTOpI/II/I U TPOMBIIIJICHHOCTH.
buonoruueckoe 3HaueHNE TaJOreHOB. ['allOreHEl U OTpPAaBJIAOIINC BEIICCTBA.

JdeMoHcTpanuu. 1.Ilonyuenune XJiopa. 2.BzanmopeiictBue c XJIOpOM
HaTpUs,CYpbMBI,XKelne3a,kpacHoro ¢ocdopa. 3.006eciBeurBaHNnEe XJIOPOMKPACAILINX BEIIECTB. 4.



CunTtesxiopoBoaopoaa. 5. [loydenne XiIopoBogopoia peakiuer oOMeHa U pacTBOPEHHE €ro B
Bojie. 6. B3ammopeiictBue Opoma M HOJa C METa/UlaMH; PAcTBOpa HOJA C KpaxmalioM. 7.
PactBopenne 6poma U noja B BOJE U OPraHUYECKUX pacTBopuTeNsiX. 8. B3auMmHOe BhITECHEHHE
raJIOreHOB.

JlaGopaTopHble ONbIThI. Pacrio3HaBanue COJITHOW KUCIIOTHI,XJIOPUIOB,0pOMUI0B, N0 IHUIOB.

IpakTuyeckne 3auaTus. 8. [lonydenne consiHON KUCTOTHI U OTBITHI C HEll. Pemienne
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe«l aloreHp.
PacueTHble 3agaun. Berancinenne o0beMa ra3oB 10 KOJMYECTBY BEIIECTB.

O0o0menne 3HaHNH 0 HanOoJIee Ba)KHBIX XapAKTEPUCTUKAX BelleCTB U XMMHYECKHX
npoueccos (24)

XapakTepucTuKa XUMMUYECKOTO 3JIeMEeHTa (COCTaB, CTPOCHUE, IMOJIOKEHHUE B MEPUOINYECKOM
cucreme). PU3NKO-XUMUYECKHE CBOMCTBA BELIECTB HAa IPUMEpPaxX BOJOPOJIa, KUCIOPOAa, XJI0pa.

OCHOBHBIC XapaKTEPUCTHKH XWMUYECKHX pEaKIWW: TUIBI PEaKIHid, BO3MOKHOCTH U
HampaBJCHUs TpoTeKaHus. Hekoropeie TpeOOBaHWS K MPOU3BOJCTBEHHBIM XUMHYECKUM
nporeccaM (IKOHOMHUYECKHE, TEXHOJIOTWYECKHEe, JKOJOTMYEeCKHe) Ha MpHMepax IOIydeHHsI
BOJOPO/Ia, KUCIOPOa, XJIOPOBOAOPOIA.

OKCIuTyaTalys, BOCIOJHEHHWE W OXpaHa MPUPOIHBIX PECYpCOB HA HAyYHOW OCHOBE —
HeoOXoauMas MPEATNOChIIKA TS CO3/IaHMsl YCIIOBHM OJIarOMPUSTHOTO Pa3BUTHS YEIOBEUYECTRA.

B pe3yabTare u3y4yenusi XuMuu Ha 6a30BOM
YPOBHe B 8 Kiacce
yuaiuecs 10J:KHbI 3HATh:
* OCHOBHBIE (DOPMBI CYILIECTBOBAHUS XUMHUYECKOTO dIeMeHTa (CBOOOJHbIE aTOMBI, TPOCTHIE U
CJIOXHBIE BEIIECTBA);
* OCHOBHbBIE CBEJICHUSI O CTPOCHUH aTOMOB AJIEMEHTOB MaJIbIX MIEPUOJIOB;
* OCHOBHBIE BU/Ibl XUMHUYECKUX CBSI3€H; TUIBI KPUCTAJUTMUECKUX PEIICTOK;
* (paKTOPBI, OIPEEIIAIONINE CKOPOCTh XUMUYECKIX PEAKIIMI U COCTOSIHUE XUMUYECKOTO
paBHOBECHS;
* TUIOJIOTHIO0 XUMUYECKUX PEAKIHM 110 pa3InYHbIM IPU3HAKAM;
* Ha3BaHUs, COCTaB, KIacCU(UKAIIMIO U CBOMCTBA BAXKHEUIIINX KJIACCOB HEOPraHMYECKUX
COEIMHEHUH C MO3UIUI OKHCIEHUS-BOCCTAHOBIICHUS.

Yuaumecst 10J2KHbI yMeTh:

* IPUMEHATH CJEAYIOIUE MOHATHS: XMMUYECKUH JIEMEHT, aTOM, U30TOIIbl, HOHBI, MOJIEKYJIBI;

* IPOCTOE U CII0XKHOE BELIECTBO;

* AJUIOTPOINS;

* OTHOCHUTEJIbHAS aTOMHAasl U MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO BEILIECTBA, MOJISIPHAs Macca,
MOJISIpHBII 00BeM, YHCI0 ABOraipo;

¢ DJICKTPOOTPHULATCIIBHOCTD, CTCIICHb OKUCIICHUS, OKHUCIIMTEIIbHO-BOCCTAaHOBUTEIbHBIN nmpounecc,
¢ XUMHYECKad CBA3b U €€ PA3HOBUJIHOCTH,

* XMMHMYECKasl peakius 1 ee Kiaccupukanuy;

* Pa3bACHATH CMBICII XUMUYECKUX (POPMYI U ypaBHEHHIA;

* 00BSACHATH JIeiCTBHE U3YyYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHs MAcChl BEIECTB MPH
XUMUYECKUX PEaKIHsIX);



® OIMPEACIATH CTCIICHU OKUCJICHUSA aTOMOB XUMHWYCCKUX 3JICMCHTOB I10 q)OpMYHaM nux
COCIUHCHU;

* COCTABJIATH YPaBHEHUS PEAKLUM, ONPEIENIATh UX BUJ U XapaKTepU30BaTh
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU, OIPEAEIATH 110 COCTaBy (XUMHUECKUM
(dbopmysiaM) NPUHAJICKHOCTh BEIIECTB K PA3JIUYHBIM KJIaccaM COSAMHEHHUH 1
XapaKkTEepHU30BaTh UX XUMUYECKHE CBOMCTBA;

* YCTaHABJIMBATh T€HETHYCCKYIO CBS3b MEXKIY KIacCaMH HEOPTaHUYCCKUX COCTMHCHHM 1
3aBHCHUMOCTB MEXKYy COCTaBOM BEIIECTBA U €T0 CBOMCTBAMU;

* oOpamaTkes ¢ 1ab0PATOPHBIM 000PYIOBAHHUEM;

* coOI0IaTh TIpaBUiIa TEXHUKH O€30TTaCHOCTH;

* MPOBOJIUTH TIPOCTHIE XUMHUUYECKHUE OIBITHI, HAOIIOAATh 32 XUMHUYECKUMH MTPOIIECCaMU |
0(pOpMIISITH pe3yabTaThl HAOIIOCHMI;

* MPOM3BOANTDH PACUCTHI IT0 XUMUIECCKHM (POPMYIIaM M YPABHEHUSIM C UCTIOJIB30BAHUEM
W3YYEHHBIX TOHATHH.

TemaTu4eckoe IVIAHUPOBAHUE 110
XuMuH 11 8 kiacca

(2 u B Heme10, Bcero — 684; 3 HUX 2 4
— pe3epBHOE BpeMsl)

Tema
n/n | ypoka KoJs-Bo yacos

Beenenue (3uaca)

[Ipenmer u 3agaun xumuu. [Ipasuna Th B kabunere
XAMHH. 1

Metoapl xumMmuu. XUMHUYECKUU S3BIK 1




[Ipaktuyeckas padora Ne 1 «[Ipuemsl oOpaieHus ¢

3 [mabGopaTopubiM 0060pyHOBaHEEM) 1
BemecTBa M XMMH4ecKue IBJICHUS C
MO3UIUI ATOMHO-MOJIEKYJISIPHOTO
yueHus (41 yac)
[Tonsarue «BemiecTBO» B Gpusuke U xumun Ousnyeckue u
4 | XUMUYECKUE SIBJICHUSI. 1
. AToMBI. Mosiekyibl. XuMH4YECKHE 371eMEHThL. DOPMBI CYIIECTBOBAHUS XUMUYECKHAX
JJIEMEHTOB. 1
[IpocThie U cOKHBIE BEIIECTBA. 3aKOH IMOCTOSHCTBA
6 COCTaBa BEIECTB 1
ATOMHO-MOJIEKYIsIpHOE YueHHe. OTHOCUTEIbHAS
7 | arommuas macca 1
OTHOCHUTENBHAS MOJIEKYJISIpHAs MacChl MaccoBbI€ 10JIH
8§ | DIEMEHTOB B COCIMHEHUSX. 1
[Iepnoanueckas cucteMa XuMu4eckux 3nemeHToB /1. .
9 | Menzeneena. 1
. BaneHTHOCTD XUMUYECKUX 37IeMeHTOB. Omnpeie/ieHne BAJICHTHOCTH JIEMEHTA 110
MTOJIOKEHHUIO 3JI-EMEHTA B IEPUOIUYECKON CUCTEME. 1
11| CocraBnenue Gopmyn Mo BAJICHTHOCTH. 1
KomnuectBo Beniectsa. MoJib — equHAIIA
12 | KOJIMYECTBA BEIIECTBA. 1
. CyIIHOCTh XUMHUYECKUX PEAKINI U MPU3HAKU UX MpoTekaHus. TernoBoil addext
peaKIuu. 1
3aKOH COXpaHEHUsI MaCChl U SHEPTUU. Y paBHEHUS
14 | XUMHYECKHX PEAKLUM. 1
Pewrenue 3aga4: pacyeTsl N0 XUMHUYECKUM
15| YpaBHEHHUSIM . 1
16| THIIBI XUMHUYECKUX peaKLMil 1
. O060061menue 3HaHui. Penienne pacyeTHbIX 3a/1a4 Ha BEIYUCICHUS 10 XUMUYECKUM
yYpaBHEHUSIM. 1
Kontponsnas padora Ne 1 no teme: «IlepBoHavanbHbie
18| XUMHUYECKUE IMOHSITUS. 1
MeTo1pl XUMUH: HAONIOICHNE, OTICAHNE, CPAaBHEHUE,
19| XUMHUYECKHI SKCIEPUMEHT 1
20| Xumunueckuit s3bIK. [loHATHE 00 HHAMKATOPAx 1
21| YucThle BEeNIECTBAa U CMECU BEUIECTB. 1
22| Ilpaktuueckas padora Ne2 «OuucTka BELIECTB. 1
23| llonsTHe o pacTBOpax. 1
PactBopumocTts Bemiects [IpakTuueckast pabora Ne3
24 | PacTBOpHUMOCTH BElIECTB 1
CriocoObI BeIpasKeHUST KOHIICHTPAIH PACTBOPOB.
25| Pemenue 3amau 1




[Ipaktuyeckas padora Ne 4 «[IpurotoBienue pacTBOpoB

26| € 3aJaHHOW KOHUEHTPALUE. 1

27| 3axon ['eli-JItoccaka u Aorajpo. Pemenue 3anay. 1

28| Bo3nyx — cmeck razos. 1
Kucnopon — xuMudeckuii 3IeMEHT U

29 |mpocTtoeBemiect-Bo. [loyuenue kucioposa.. 1
[Ipaktuyeckas padora Ne5. «Ilomydenue

30 |KHCIOpOJia U U3YUYEHUE €TO CBOMCTBY. 1

31 |XHMMHYECKHE CBOMCTBA U IPUMEHEHUE KUCIOPOAA. 1
O060061enne 3HaHui. Penienne pacyeTHbIX 3a/1a4

32 |Ha OCHOBAHHMH ra30BbIX 3aKOHOB. 1
Kontponbnas padora Ne 2 no teme: «Bo3ayx.

33 |Kucnopoa. 'openuer. 1

34 | Okcuapl: cocTaB, HOMEHKIIATYpa, KiacCu(UKaIusI. 1

35 | OcHOBaHMS — TUAPOKCH]IBI OCHOBHBIX OKCHJIOB. 1

36 |KuHCIOTHI: cocTaB 1 HOMEHKJIATypa 1

37 |Conu: coctaB U HOMEHKJIATypa 1

38 | XuMHUYECKHE CBOMCTBA OKCHUJIOB. 1

39 | XuMHUYECKHE CBOMCTBA KUCIOT 1
[Tonydenne n XuMHUYECKHUE CBOMCTBA OCHOBAHU.

40 |AMdoTepHbIe THAPOKCUIBI . 1
Xumuaeckue cBorcTBa coned. Kimaccudukanus n

41 |TeHeTHYecKas CBSI3b HEOPTaHUYECKUX
COEIMHEHUN 1

42 | O06o06menue 3Hanni. Permenue pacueTHbIX 3a1a4 1
[IpakTrueckas padota Ne 6 «. MccnenoBanue

43 | CBOMCTB OKCUJOB, KUCJIOT, OCHOBAHUII. 1
Kontponpnas padota Ne3 o teme: «OCHOBHBIC

44 |KJIacchl HEOPraHUYECKUX COETUHEHUIN. 1

XHMHYeCKHEe 3JIeMEeHThI, BelleCTBA U XUMHYeCKHe PeaKkluu B CBeTe
3JIEKTPOHHOI Teopum (24 yaca)

45 |Ctpoenue aroma. Sapo (IpOTOHBI, HEUTPOHHI). 1

46 |.M3otombl. XuMuueckue 3JIEMEHTHI 1

47 |CrpoeHue a1eKTpoHHBIX 000I0YEK. 1
CBoiicTBa XUMHYECKHUX JIEMEHTOB U UX

48 |MEepUOANYECKUE U3MEHEHMUS. 1
[Tepuonnueckuii 3akoH u Ilepuoanueckas

49 |cucTeMa B CBETE CTPOEHHUS aToMa. 1
XapakTepucTUKa XUMHUYECKUX JIIEMEHTOB 10

50 [|mosoxenuto B [ICXD JI.M.Menneneena. 1

51 |KoBanentHas cBsi3b U €€ BUABL. 1

52 |MonHas cBs3b 1

53 |CreneHb OKUCIEHUSI. 1

54 |Kpucrannnueckoe crpoeHue BeniecTra 1

55 | OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. 1




CocraBnenue ypaBHeHuil. PaccraHoBka

56 |KO3(pQHUIHEHTOB METOAOM JIEKTPOHHOTO
OanaHca. 1
57 |OO6oOmenue 3HaHui o Temam 7-10 1
KonTtponsnas padora Ne4 « Crpoenue aroma I13,
58 [IICXD, ctpoenue BeiecTBay 1
Bonopon — aneMeHT u mpocToe BELIECTBO.
59 |llonmyuenue. 1
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE BOJIOPOJA.
60 |Bona. 1
[IpaxTnueckas padorta Ne7 «[lomyuenue Bogopoaa
61 | HCCIENOBaHME €TO CBOMCTBY. 1
["amoreHbl — XUMHUYECKUE 3JIEMEHTHI U
62 | mpocTeie BemecTBa 1
®u3nyecKkue 1 XUMHYECKHE CBOMCTBA
63 | raJIOTeHOB 1
XnopoBogopoa. CoJisiHast KUCIIOTa.
64 | Xmopuast 1
[IpakTiueckas padorta Ne§ I[lonmydyenue
COJITHOM KHMCJIOTBI ¥ OIIBITHI C HEH.
65 | Pemenue
HKCIEPUMEHTANBHBIX 337124 110 TEME
«["anoreHs» 1
O06o0011eHNE 3HAHUI 10 TeMaM:
«CBolicTBa BOJOPOJA, TaJOI'€HOB U UX
66 | coenmuenuin»
HrpoBoii ypok 1
Hroroas koHTpoJbHasA paboTa 3a Kypc 8
67 | xmacca 1
68 | O0GoOmEeHne 3HaHMIT 1
69-
70
IIpakTuyeckue padoThbl.
Ha3zBanue npakruyeckoi KoanuecrBo
Ne padoThI 4acoB
IIpaktuyeckas pabora Nel "IIpuembl oOpateHus ¢ 1a00paTOpPHBIM
1 obopynoBanueM. CTpoeHue miameHu" 1
2 IIpakTtnyeckas pabora Ne2 "Ouuctka BeniecTs” 1
3 IIpakTuyeckas pabora Ne3 "PacTBopuMOCTb BeliecTB" 1
[Ipaktuyeckas pabora Ne4 "IIpuroToBieHne pacTBOPOB 33aHHOM
4 KOHIIeHTpaluu" 1




[TpakTaeckas padora Ne5 "[losyueHue KUCIOpOIa ¥ U3YICHHUE €rO

S CBOMCTB"

[Ipaktuyeckas pabora Ne6 "MccnenoBanue CBOHCTB OKCHAOB, KHCIIOT,
6 OCHOBaHUM"

[TpakTaeckas padora Ne7 "[losrydaeHue BoIOpOIa U U3ydEHUE €TO
/ CBOMCTB"

[MpakTuaeckas padora Ne§ "[losrydeHue CONMSTHOM KHCIOTHI M OIBITHI C
8 | meii. Pemenue DKCIICPUMEHTAIIBHBIX 3a/1a4

o teme "Tajmorensr"

KonTpoJuabHbie padoThI - 5
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