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PaGouyasi nporpaMMa 0CHOBHOTI'0 0011ero 00pa3oBaHusl 0 XUMUM

8—9 kiacchl

Pa6ouas mporpamma I'bOY COIII noc. Bomkckuit YTEC 0 XMMHUKM Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanus (8-9 kjacchl) cocTaBlieHa ¢ ydeToM TpeboBaHuii dDeaepaqbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO 00IIero o0pazoBaHus (YTBEpXKIEH
IIPUKa30M MUHHMCTEpPCTBa oOpa3oBanus U Hayku Poccuiickoit ®eneparnuu Ne 1897 ot 17.12.2010
B penakiuu npukazoB MunoOpuayku Ne 1644 ot 29.12.2014 u Ne 1577 or 31.12.2015), B
COOTBETCTBUU C OCHOBHOW 0Opa3oBaTENbHOW MPOTrpaMMON OCHOBHOTO 00IIero oOpa3oBaHUS
I'BOY COII noc. Bomxkckuit Y1éc, ¢ [IpumepHoit mporpaMMoil Mo XMMHUH, Ha OCHOBE pabodnx
porpaMM OCHOBHOT'O 001ero oopa3oBanus mo xumuu 8-9 kmaccel. Aptopel O.C.I"aGpuensH,
A.B.Kynmos. Ilpeamernas naunus ydeOnukoB aptop O.C.I'abpuensn, 8-9 kiaccel, Mocksa,
Hpoda. B Yueobnom mnane '6OY COII noc. Bomxkckuit YTéc Ha n3ydeHUe yueOHOTO TIpeaMeTa
XAMHUS OTBOINTCS B 8 Kilacce — 2 Jaca B HEIEII0, YTO COCTaBIIsIeT 68 4acoB B rox, B 9 xiacce — 2
yaca B HEJAENI0, 4yTo cocTaBiseT 68 wyacoB B roa. MToro Ha ypoBHE OCHOBHOIO OOIIEro
obpazoBanus — 136 yacos.

HporpaMMa BKJIFOYAET B ce0s CJICAYyromue pa3aciibl:

1.[Inanupyemblie pe3yabTaThl OCBOCHHUS Y4EeOHOTO IIpeaMeTa, Kypca;
2.ConepxanueydeOHOTONpeaAMETa, Kypea;

6. TemaTnueckoe MIAHUPOBAHUE C yKa3aHHMEM KOJMYECTBA YAaCOB , OTBOAMMBIX HA OCBOCHHE
Ka)XJ101 TEMBI

1. Ilnanupyembie pe3yJIbTaThl 0CBOCHHUSI Y4eOHOI0 NpeaMeTa, Kypca

Paboyas nporpamma 1mo XuMuu HarpaBjieHa Ha JTIOCTHKEHUE O0YJAIOIIMMUCS CIETYIOIINX
JInuHOCTHBIE pe3yJbTaThl 00yYeHUs!

VYyamuiics J0JKeH:

3HaTh M TIOHMMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C PA3BUTHEM XUMHUU U
00111ecTBa; JOCTHXKEHUS B OOJACTH XMMHHU W KYJIBTYpHBIE TPaJAWIUHU (B YaCTHOCTU, HAYYHBIC
TpaJWIIMK) CBOEH CTpaHbI; OOIIEMUPOBBIE JOCTHKEHHS B 00JaCTH XUMHHU; OCHOBBI 3JJOPOBOTO
o0pasa >XKM3HU; TPaBWJIA MOBEICHHS B UPE3BBIYAWHBIX CUTYallUSIX, CBI3aHHBIX C BO3JICUCTBUEM
pa3MYHBIX BEIIECTB; COIUAIBbHYI0 3HAYMMOCTh U COJAEp)KaHHE NPOQeccHii, CBSI3aHHBIX C
XUMHEW; OCHOBHBIC TIpaBa M 00SI3aHHOCTHU TpakJIaHWHA (B TOM YHCJIE y4Yalllerocs), CBsI3aHHbIE C
JUYHOCTHBIM, MPOPECCHOHATBHBIM U )KU3HEHHBIM CAMOOTIPEICTICHUEM;

HCTIBITBIBATh: YYBCTBO TOPJIOCTH 32 POCCHUICKYIO XUMHYECKYIO HayKy U YBAXKCHUE K HCTOPHUH €€
Pa3BUTHS; YBAKECHHUE U IPUHIATHE NOCTHIKEHUW XMMHU B MUPE; YBAKEHHUE K OKPYKAKOLIUM
(ygammmcsi, yIuTemnsiM, pOJAUTENISM U Jp.) — yYMETh CIIYIIaTh U CIBIINIATh MapTHEpA, IPU3HABATh
MpaBO KaXJIOTO HAa COOCTBEHHOE MHEHHE U TMPUHUMATh PENICHUS C Y4EeTOM TMO3HIHNA BCEX
YYaCTHUKOB; CAMOYBaKEHNE U IMOIMOHAIILHO-TIOJIOKUTEIILHOE OTHOIIIEHHE K ce0e;

MPU3HABATh: IIEHHOCTH 3/I0POBhs (CBOETO M JAPYTHX JIFOJIEH); HEOOXOIMMOCTh CAMOBBIPAXKEHUS,
caMopeanu3alri, COUMAIBHOTO MTPU3HAHUS;

OCO3HaBaTh: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTEIBHBIM IOCTYNKAaM W JEHCTBUSM,
MPUHATUIO OTBETCTBEHHOCTH 32 MX pPE3YyJbTaThl; FOTOBHOCTH (MJIM HETOTOBHOCThH) OTKPBITO
BBIPAXaTh U OTCTAMBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOMM MOCTYIKAM;
MPOSIBIISATE: JOOPOXKENATEeNbHOCTh, JOBEPHE M BHUMATEIBHOCTh K JIOASIM, TOTOBHOCTh K
COTPYAHUYECTBY M JIpykOe, OKa3aHWIO TIOMOIIM HYXIAIOMUMCI B HEH; YCTOWYWBBIN



MIO3HABATENbHBI MHTEPEC, WHUIMATUBY M JI0003HATEIBHOCTh B M3YYEHUH MHUpPA BEIIECTB U
peaKkUMi; ILeJeyCTPEMIIEHHOCTh W HAaCTOWYMBOCTh B JIOCTM)KEHUHM Lieled, TOTOBHOCTh K
IOPEONOJICHUIO  TPYAHOCTEH;  YOEKAEHHOCTh B  BO3MOXKHOCTH  TIO3HAHUS  NPHPOJIBL,
HEO0XOMMOCTH Pa3yMHOI'0 HCIIOJIb30BAaHUS JOCTM)KEHUH HAayKW M TEXHOJOTHH I pa3BUTHUS
00I11eCTBA;

yYMETh: YCTaHaBIMBAaTh CBA3b MEXIY LEJIbl0 M3YyYeHHs XUMUU MU TEeM, JUIsI Yero OHa
OCYIIECTBJISIETCS (MOTUMBAaMH); BBIIIOJIHSATH IPOTHOCTUYECKYIO CAMOOLIEHKY, PETYJIHPYIOLLYIO
aKTUBHOCTh JIMYHOCTU HA JTale €€ BKIIIOYEHMS B HOBBIM BMJ JEATEIBHOCTH, CBA3aHHBIA C
HAYyaJOM H3Y4YEHHMs] HOBOIO Y4YEOHOIro IpeaMeTa — XHMMMH; BBIIOJHATH KOPPUTHPYIOIIYIO
CaMOOLIEHKY, 3aKJIIOYAIOIYIOCS B KOHTpOJIE 3a IMPOLIECCOM H3YyYeHHMs XUMHM U BHECEHUU
HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX 3TallaM M CIOCO0aM M3y4€HHUs Kypca XUMUHU;
CTPOMUTh JKU3HEHHbIE U MPO(ECCHOHAIbHBIE IJIaHBl C YYETOM KOHKPETHBIX COLHUAJIBHO-
UCTOPUYECKUX, MTOJIUTUIECKUX U S3KOHOMUYECKHUX YCJIOBUI; OCO3HABaTh COOCTBEHHBIE LIECHHOCTH
U X COOTBETCTBHE IPUHUMAEMBIM B KH3HU PEILIEHUSIM; BECTH IUAJIOT HA OCHOBE PaBHOIIPABHBIX
OTHOLIEHUH U B3aMMHOI'O YBa)KE€HUS; BBIACIATh HPABCTBEHHBIN acleKT MOBEAEHUS U COOTHOCUTh
HOCTYIIKU (CBOU U JPYTUX JIFOJEH) U COOBITUS C MPUHATHIMU 3THYECKUMHU HOPMaMH; B Mpesienax
CBOMX BO3MOKHOCTEW MPOTUBOJICHCTBOBATH JCHCTBUAM U BIMSHUSIM, IPEICTABIIAIOIIUM YIpO3y
KHU3HH, 3/I0POBbIO U O€30IaCHOCTHU JIMYHOCTH U OOILECTBA.

MertanpeaMeTHbIX pe3yJbTaToB: 1) HCIONb30BAaHHE YMEHUN W HAaBBIKOB Pa3jIMYHBIX BHUJIOB
IIO3HABATEJILHOM JIEATEIbHOCTH, NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMs (CUCTEMHO-
MH(OPMaLIMOHHBIN aHAJIN3, MOAEIUPOBAHUE) JUISI U3YUYEHUS PA3IMYHBIX CTOPOH OKpYXKaroLleH
NEHCTBUTENIBHOCTH;  2)  HCIOJIb30BAaHME  OCHOBHBIX  HMHTEJUICKTYAlbHBIX  OIEparIHii:
dopMynHpoBaHUE THUIIOTE3, aHAIN3 M CHUHTE3, CpaBHEHHE, OOOOIIEHME, CHCTEeMaTHU3alus,
BBISIBJICHHE IPUUMHHO-CJIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB; 3) YMEHHUE T'eHepUpOBaTh UJEH U
ONpEAENATh CPEACTBA, HEOOXOIMMBIE ISl UX pealu3auuu; 4) yMeHUe ONpeAensiTh LeIu U
3aJjauyl JeSTEeIbHOCTH, BBIOMPATh CPEJCTBA pealu3alii LeIu U MPUMEHATh UX Ha MpaKTHUKe; 5)
MCII0JIb30BaHUE PA3JIMYHBIX UCTOYHUKOB JUISI TOJIy4E€HUS XUMUUECKON MHPOpMAIIH.
IIpeaMeTHBIX pe3yJbTATOB!

BbinyckHUKHN Hay4aTCs:

XapaKTepu30BaTh OCHOBHBIEC METO/Ibl IO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
ONMCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, ra3000pa3HbIX BEILIECTB, BbIIEIAS MX CYIIECTBEHHBIE
NpPU3HAKHY;

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHI «aTOM», «MOJIEKYJa», «XUMHYECKUN
DIIEMEHT», «IPOCTOE BEIIECTBO», «CJOXKHOE BEIECTBO», «BAJIEHTHOCTb», «XUMHUYECKAs
peakuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MaccChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pa3nyath XUMUYECKUEe U (PU3NUYECKHE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNieNIATh COCTaB BEUIECTB MO UX (hopMysam;

OTpeENATh BAJIECHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

ONPEAEIIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUii;

BBISBJISITH NIPU3HAKH, CBUJETENBCTBYIOIIME O TMPOTEKAaHMM XMMHMUYECKOH peakuuu IpU
BBIMIOJTHEHUH XUMHUYECKOI0 OTIbITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COETUHEHH;

COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIUii;

co0uro1aTh MpaBuiia 0€30MacHON padoThl IPU MPOBEICHUH OIBITOB;

M0JIb30BATHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (PopMyJsie COeAMHEHNUS;



BBIYUCIIATH KOJIUYCCTBO, 06’beM HJIK MacCCy BCIICCTBA 110 KOJIMYCCTBY, 06'b€My, MaccCe pCarcHTOB
WU IPOAYKTOB PEaKIIUU;

XapaKTepu30BaTh (PU3UYECKHE W XUMHUYECKHE CBOWCTBA TPOCTBHIX BEIIECTB: KHUCIOpOAa U
BOJIOpPO/IA;

MOJTy4aTh, COOMPATH KUCIOPO ¥ BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEIIECTBA: KHUCIOPO, BOAOPOI;

pacKkpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3(PPEeKT peakinumy», «MOJISPHBIA 00BEMY;
XapaKTepu30BaTh GU3NUYCCKUE U XUMUIECKHE CBONCTBA BOIBI;

PacCKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

BBIYHCIIATH MAaCCOBYIO JIOJIIO0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJISATH PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIEH pACTBOPEHHOI'O BELIECTBA;

Ha3bIBaTh COCAUHCHHNA N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapaKTepu30BaTh (PU3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONpEeNEeNATh NPUHAIJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJacCy COCAMHEHUN;

COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSIMHEHUN N3YUCHHBIX KIIACCOB;

MPOBOJIUTH  OMBITHI, IOATBEPKAAIOIMIME XUMUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

pacno3HaBaTh, ONBITHBIM IIyT€M, PACTBOPHI KHUCJIOT M IIEJIOYEH IO HU3MEHEHHUIO OKpPacKu
WHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COCAUHEHUN;

packpsiBaTh cMbici [leprnonnueckoro 3akona .M. Menaeneesa;

OOBACHATh (U3UYECKUN CMBICI aTOMHOTO (TOPSAKOBOrO) HOMEpa XHMHUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHOJa B nepuoanueckon cucreme .M. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHS aTOMOB, CBOICTB 3JI€MEHTOB B IIpelenax
MaJIbIX IIEPHUOAOB U I'NIaBHBIX IMOATPYIIII;

XapaKTepU30BaTh XUMUYECKUE STIEMEHTHI (OT BOJIOPOAA /10 KAJIbILIMs) HA OCHOBE MX MOJIOKEHUS B
nepuonudeckoit cucreme JI.1. MenneneeBa 1 0COOCHHOCTEH CTPOCHUS HX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUSI aTOMOB NepBbIX 20 31eMEHTOB nepuoanveckoil cucremsl J[.H.
Menneneena;

PacCKpbIBaTh CMBICII MMOHATHM: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTB OT THUIA KPUCTAIITMYECKON
pELIEeTKY;

OMNpCacCIIATb BUJ XUMHUYECKOH CBA3H B HEOPTaHUYCCKUX COCTUHCHHUAX

M300paxaTh CXeMbI CTPOCHHSI MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUJAMU XUMHUECKUX
CBSI3EH,

PacKpbIBaTh CMBICI MOHATHH «HMOH», «KAaTHUOH», «AHHUOHY», «IJIEKTPOJUTHD), «HEINEKTPOIUTHIY,
QIICKTPOJUTHUYICCKAA JUCCOHALUSAY, KOKHUCIIUTEIb», KCTCIICHb OKUCICHUA» «BOCCTAHOBUTCIIbY,
«OKHCIIEHHE), «BOCCTAHOBIICHHUEY;

OTIPENIETISATh CTEMEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COSTMHEHUH;

PacKpbIBaTh CMBICI TEOPHUH SJIEKTPOIUTHUECKON TUCCOIUALIUY;

COCTaBIIITh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOIMALM KUCIIOT, IIEI0YEn, CONEH;

OOBSACHATH CYIIHOCTh MPOIECCA IIEKTPOTUTUYECKON TUCCOLUAIIMN U pEeaKlnii MOHHOTO OOMeHa;
COCTAaBJIATH IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIITUN O6M€Ha;

OTIpeIeNIATh BOZMOXKHOCTh MPOTEKAHMsI peaKlliii HOHHOTO OOMEHa;

MMPOBOAUTH PCAKIUH, IMTOATBCPKAAOIINEC Ka4eCTBEHHEIA COCTaB Pa3JIMYHBIX BCUICCTB,
ONpEeNIENsATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJIATH YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ;

HA3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIny;

KJ'IaCCI/I(bHHHpOBaTB XUMHYCCKUEC PCAKINH 110 PA3JIMYHBIM IIPpHU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJJIOB;



IPOBOJIUTH OMNBITHl 10 TMOJYYEHHIO, COOMpPAHMIO W M3YYEHUIO XUMHYECKHX CBOMCTB
ra3000pa3HBIX BEHIECTB: YTIEKUCIIOrO ra3a, aMMHUaKa;

pacino3HaBaThb OIBITHBIM ITYTEM Fa3006p213HBI€ BeIIIEeCTBA. erICKPICHLIfI ra3d 1 aMMHaAK;
XapaKTepPU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH METAJIJIOB;
HA3bIBaTh OPraHMYECKHE BEIIECTBA MO WX (GopMylie: METaH, 3TaH, THICH, METAHOJ, 3TaHOI,
TJIMIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapUHOBAs KHCIIOTa, OJCHHOBAs
KHUCJI0Ta, TJII0K034;

OIICHUBATD BIIMSHUE XUMHUUYECKOTO 3arps3HEHUs OKPYKAIOIIECH Cpeibl Ha OPraHu3M YeJIOBEKa,;
rPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH

OTPENIEATh BO3MOXKHOCTh TMPOTEKAHUS PEaKIMil HEKOTOPHIX MPEICTABUTENCH OPraHUYeCKHX
BEILECTB C KUCIOPOJOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMH.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

BbIIBUT'aTh U MPOBECPATH SKCICPUMCHTAJIBHO TUIIOTE3bl O XUMHUYCCKUX CBOMCTBax BCIIIECCTB Ha
OCHOBE MX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIIUHU, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

XapaKTepPU30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOMCTBaM, yCTaHABJIMBATH NMPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NaHHBIMU XaAPAKTCPUCTUKAMU BCIICCTBA,

COCTaBIISITh MOJICKYJISIDHbIE M TIOJHbIE HOHHBIE YPaBHEHHUSI IO COKpPALIEHHBIM HOHHBIM
YpaBHEHUAM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBIATH OKHCIMTEIbHBIE MM BOCCTAHOBHUTEIIbHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHUS AJIEMEHTOB, BXOSIINX B €T0 COCTaB;

COCTaBIISITh YPAaBHEHMsI PEAKIMil, COOTBETCTBYIOLIUX IOCIEIOBATEIBHOCTH MPEBpAIICHUIN
HCOPTaHNYCCKUX BCIICCTB pa3JIMYHBIX KJIACCOB;

BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAILHO TUIIOTE3bI O Pe3yIbTaTax BO3ACHUCTBUS PA3IUYHBIX
(akTOpOB HA U3BMEHEHHE CKOPOCTH XMMHYECKON peaKIlnu;

WCIIOJIB30BaTh IMPUOOPETEHHBIE 3HAHMS JUIA OKOJOTHYECKH TpPaMOTHOTO TIOBEACHHUS B
OKpYKaroILEeH Cpese;

UCIIOJIb30BaTh MPHUOOPETEHHBIEC KITFOUYEBbIE KOMIETEHIINH MPU BBHIIOJTHEHUH POEKTOB U yu4eOHO-
MCCJIEIOBATENbCKUX 3a/lady MO0 W3YYCHHUIO CBOMCTB, CIOCOOOB IMOJy4YEHUS W PACIO3HABAHUS
BEILIECTB;

06’BGKTI/IBHO OLICHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON WHGOpMAIMK, HEI0OPOCOBECTHOW peKjIaMme B
CpeJCTBaX MaccoBOM nHpopmanuy;

OCO3HABaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUU MO XUMHH JUIsI MPAKTUYECKOM NeATeIbHOCTH
YeJI0BeKa;

CO3/aBaTh MOJIETM M CXEMbI JUIsl PElIeHUS y4eOHBIX W T03HABATENbHBIX 3ajay; MOHUMATh
H€06XOI[I/IMOCTB CO6J'IIOI[€HI/I$I HpGI[HI/IcaHI/II\/'I, npeaiara€MbiX B MHCTPYKIHUAX 11O UCITIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XMUMHH U JP.

2.Conep:xaHue y4eOHOI0 nmpeaMera

Oco0eHHOCTH coAepKaHUsI OOYUEeHHsI XMMHHU B OCHOBHOM IIIKOJIE OOYCTIOBIIEHBI CHIEITUPUKOI
XUMHU KaK HAayKd U TOCTaBIEHHBIMHU 3anadyamMu. OCHOBHBIMHU TPOOJEMaMU XUMHUU SBIISIFOTCS
M3y4EHHUE COCTaBa U CTPOCHHMS BEILECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHUS, IOIYyYECHHE
BEILIECTB C 3a/IaHHBIMU CBOMCTBAMHM, HCCJIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX PEAKIUNA U
IyTEel YNOpaBIEHUs MMHU B LENAX IOJYy4YEHUs BEIIECTB, MaTepuasnoB, 3Hepruu. llostomy B
MPOTrpaMMe N0 XMMHUHU HAIIIA OTPaKEHWE OCHOBHBIE COJIEPKATEIbHbIC TUHUM:

BelleCTBO — 3HAHHUA O COCTaBE W CTPOSHUHM BEIIECTB, WX BAXKHEUIINX (PU3MYECKUX U
XAMHYECKHX CBOMCTBAX, OMOJIOTHYSCKOM JICHCTBHH;
XUMHYecKasl peaklusi — 3HAHUS 00 YCJIOBHSIX, B KOTOPBIX MPOSIBISIFOTCS XUMHUYECKUE

CBOMCTBA BEIIECTB, CIIOCO0AX YIMPABICHHUS] XUMHYECKIUMU TTPOIIECCAMU,



NpPUMEHeHHe BeleCTB — 3HAaHUS M ONBIT IPAKTUYECKOM JAEATEIbHOCTU C BEIECTBaMH,
KOTOpbIe HamboJiee 4acTo YMOTPEOJIAIOTCS B MOBCEAHEBHON KHM3HM, IIMPOKO HCIOJIBb3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJIBCKOM XO035HCTBE, HA TPAHCIIOPTE;

AI3bIK XHMHMHM — CHCTEMa BaXKHEHIIMX MOHATMH XUMMM W TEPMUHOB, B KOTOPHIX OHH
OIMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB, TO €CTh UX Ha3BaHUs (B TOM YHCIIE U
TPUBHAJIbHBIE), XUMUUECKUE (POPMYJIBI U YPaBHEHMs, a TAK)Ke MpaBUila iepeBoja MH(opMaIum ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U OOPaTHO.

B npouecce ocBoeHMs nporpaMMbl Kypca XUMHUH AJI1 OCHOBHOM IIKOJIBI y4Yallluecsl OBJIAZEBAIOT
YMEHUSIMH CTaBUTh BONIPOCHI, HAOMIONaTh, OOBACHATH, KIACCU(PHUIMPOBATH, CPAaBHHUBATb,
IPOBOJUTH KCIIEPUMEHT U MHTEPIIPETUPOBATh BBIBOABI HA €0 OCHOBE, ONPEAEISITh HCTOUHUKU
XUMHUYECKOH MH(POPMAaLUK, MOIy4aTh U aHAIU3UPOBATh €€, a TAaKXKEe TOTOBUTH HA ITOH OCHOBE
COOCTBEHHBIH MH(POPMALIMOHHBIA IPOAYKT, IPE3EHTOBATh €r0 U BECTH JUCKYCCHIO,

Jlannast mnporpaMma Kypca XUMHHM JUIsI OCHOBHOM ILIKOJbl YYUTBHIBAET I€PBOHAYAJIBHBIX
IPEJCTaBICHUHN, MOJYYEHHBIX YYaIllUMUCS B HAYAJIBHOW ILIKOJIE NPU U3YYEHHUU OKPYKAIOIIEro
MHpa, HOCUT OOIIEKYJIbTYPHBIN XapaKTep

N3yuenune naHHOH mporpammbsl HO3BOJSET (POPMUPOBATH y YHAIIMXCS HE TOJBKO LIEJIOCTHYIO
KapTUHY MUpPa, HO ¥ POOYKAATh Y HUX IMOIMOHAIBHO-IIEHHOCTHOE OTHOIIECHHUE K H3y4aeMOMY
MaTepHuaily, co3JlaBaTh YCIOBHs JUIsl (DOPMHUPOBAHMS CHUCTEMBbl IIEHHOCTEH, ONpeiesstoen
FOTOBHOCTb:  BBIOMpAaTh  ONPEJCIICHHYI0  HAIpaBJIEHHOCTb  JIEHCTBUM;  J€MCTBOBATh
ONpesielIeHHbIM 00pa3oM; OLIEHUBaThb CBOM JEHCTBHA M JAEUCTBUS JApPYrHMX JIIOJAEH 1o
OIpeEIEHHBIM LIEHHOCTHBIM KPUTEPHSIM.

3HayuTENbHOE MECTO B COJCpXKAHUU Kypca OTBOIAMTCA XUMHUYECKOMY HKcnepumeHty. OH
MO3BOJISIET CPOPMUPOBATH y YYANIMXCS CHENUANbHBIE TPEJAMETHBIE yMEHHUs padoTaTh C
XMMUYECKMMH  BELECTBAMH, BBINOJHATh MPOCTbIE XHWMHYECKHE OIbITHI, HAY4YUThb UX
0e30MacHOMYy M DKOJIOTMYECKH TIpPaMOTHOMY OOpalleHHIO C BELIeCTBaMU B OBITY M Ha
IPOM3BOJICTBE.

[IpakTryeckue paboThI CIPYIITUPOBAHBI B OJIOKH — XUMHUYECKHE TPAKTUKYMBI, KOTOPBIE CIyXKaT
HE TOJIBKO CpPEJICTBOM 3aKpElJeHHs YMEHUH W HaBBIKOB, HO M KOHTpOJII KadyecTBa HX
c(hOopMUPOBAHHOCTH.

Kypc xumun § kiiacca nuzyuyaercs B JBa dTara.

[TepBblii 3Talm — XUMUS B CTaTHUKE, HA KOTOPOM PAcCMaTPHUBAIOTCS COCTaB U CTPOCHHE aTOMa U
BemecTBa. Ero OCHOBY COCTaBISIOT CBEACHHMS O XMMHUYECKOM D3JeMeHTe U (opmax ero
CYLIECTBOBaHMsI — aTOMax, H30TONAx, HOHAX, MPOCTHIX BEUIECTBAX M HX BaKHEHIIMX
COeMHEHUsAX (OKCHUAAX M APYrMX OMHAPHBIX COEMHEHMSX, KHCIOTaX, OCHOBAHUSAX U COJIAX),
CTPOEHHUH BEILECTBA (TUITOJIOIMH XUMHUECKHX CBS3€H U BUJAX KPUCTAIUIMUECKUX PEUIETOK).
Bropoit 3Tam — XuUMHSA B JAMHAMUKE, Ha KOTOPOM YYaIMECS 3HAKOMSATCS C XHMHUYECKUMU
peakuusaMy Kak (yHKIMEH cocTaBa M CTPOEHUS YYAaCTBYIOIIUX B XMMHUYECKUX MPEBPAIICHUIX
BEIIECTB U uX kiaccudukanuu. CBOHCTBa KMCIOT, OCHOBAHUH U COJIeH cpa3y paccMaTpUBAIOTCS
B CBETE€ TEOPUHU IIEKTPOJUTHYECKON aucconuanuu. Kpome 3TOro, cBOMCTBa KHCIOT M COJIEH
XapaKTEpU3YIOTCS TAK)KE U CBETEOKUCIINTENIBHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

B xypce 9 knacca BHawase 00O0OIIAIOTCS 3HAHMS ydalIuxcs Mo Kypcy 8 kiacca, anodeo3om
KoToporo siBisiercs [lepuoauueckuii 3akoH u Ileproanueckas cucreMa XUMHYECKUX DJIEMEHTOB
J. U. MenneneeBa. Kpome Toro, 0000marTcs CBEACHHS O XHMUYECKHMX PEAKIUSAX U HX
KJaccu(uKaul — 3HaHUA 00 YCIOBHAX, B KOTOPBIX MHPOSBIAIOTCS XMMUYECKHE CBOMCTBA
BEIIECTB, U croco0ax yrnpaBiIeHHUs] XUMUYECKUMU MpOLeccaMy. 3aTeM paccMaTpUBAIOTCS 001Iue
CBOICTBa METaUIOB U HEMETAUIOB. [IpuBOATCSA CBOMCTBA LIENOYHBIX M LIEIIOYHO3EMEIBHBIX
METAJIJIOB M TaJloTeHOB (IPOCTHIX BELIECTB M COEAMHEHUN TaJIOr€HOB), Kak Haubosiee SpKHUX
IIPEJICTaBUTENIEN ATHX KJIACCOB JJIEMEHTOB, U MX CpPaBHUTENbHAs XapakTepucThka. B kypce
MOAPOOHO paccCMaTPUBAIOTCS COCTaB, CTPOCHHUE, CBOWMCTBA, moiydeHue Il mnpumeHeHue
OTJENIbHBIX, BAXHBIX B X035IiICTBEHHOM OTHOIICHUHU BEIIECTB, 00Opa30BaHHbIX JIEMEHTaMu 2—3-
r'o MepPHUOJIOB.



8 KJIACC (24 B Henel110, Bcero 684)
Beenenue (44)
[Mpenmer xumuu. MeToapl TTO3HAHUS B XUMHU: HAOIIOJICHUE, SKCIICPUMEHT, MOJICIUPOBAHUE.
Hctounuku xumuyecko wuH(poOpManuu, ee TMOoJydyeHHe, aHaIW3 U NPEICTaBICHUE €ro
pe3yNbTaTOB.
[TonsTe 0 XMMHMYECKOM »3JIeMEeHTe M (opMax ero CyHIeCTBOBAHHS: CBOOOJHBIX aTromax,
MPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamienus BemecTB. OTIMYHE XUMUYSCKUX PEaKIUi OT (PU3NYECKUX SBICHUH. Ponbs xumun
B )KM3HU YeJoBeKa. XeMopuius u XxeMohoOous.
Kparkue cBeneHuMs W3 HMCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHH. PoJib OTEUYECTBEHHBIX
YUYEHBIX B CTAHOBJICHUH XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. Bytieposa,
J. 1. Menaeneena.
XuMHYecKass CUMBOJIMKA. 3HAKHM XUMHUYECKHUX D3JIEMEHTOB M IMPOUCXOXKJICHHE WX Ha3BaHUM.
Xumuyeckue Qopmynbl. HMunmekcsl u  kodpduinmentsl. OTHOCUTENbHBIE aTOMHas U
MoJieKyJsipHass macchl. [IpoBeneHue pacdyeToB MaccOBOM [JOJM XHMHUYECKOTO 3JIEMEHTA B
BEIIECTBE Ha OCHOBE €ro (hOpMYIIbI.
Ilepnonnueckas cucremMa xuMuueckux snemeHToB JI. 1. MenzeneeBa, ee CTpyKTypa: Malble U
OoJbIIMe MEepUOABl, TPYIILI U ToArpymmbl. [lepuonnyeckas cucremMa Kak CpaBOYHOE 1MocoOue
JUTSL TIOJTYYEHUSI CBEAICHUN O XUMUYECKUX DJIEMEHTAX.
JMemounctpanuu. 1. Mozaenu (mapoctepxHeBsie 1 CTioapta— bpurieda) pa3nudHbIX MPOCTHIX
U CcIOXHBIX BemectB. 2. Komnekuus creximssHHOW xumuueckor mocynel. 3. Kosmeknus
MaTepHualioB U U3JIEJIUN U3 HUX Ha OCHOBE alltoMuHusA. 4. B3aumoneiictBue Mpamopa ¢ KuciaoTon
Y IOMYTHEHHE U3BECTKOBOU BOJIBI.
Jlaboparopubie onbIThl. 1. CpaBHEHUE CBOMCTB TBEpAbIX KPUCTAUIMUECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTM MCIAPEHUs] BOJbl, OJEKOJIOHA WU 3TUIIOBOIO CIUpPTA C
bunbTpoBaNbHON Oymaru.
Tema 1. ATOMBI XMMHU4YECKHX 3JIEMEHTOB (9 4)
ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX 3JeMEHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aToMoB. JlOKa3aTenbCcTBa CIIOKHOCTH CTpoeHus atromoB. OmbiTel Pesepdopna. Ilnanerapnas
MO/IeJIb CTPOCHUS aTOMA.
CocraB aTOMHBIX sijiep: TMPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.
N3meHenune urciia mpoTOHOB B sIpe aTOMa — 00pa30BaHNE HOBBIX XUMHUYECKUX DJIEMEHTOB.
M3meHeHne dncna HEHTPOHOB B sApe aToMa — oOpa3oBaHue wu30TOMOB. COBpeMEHHOE
OTpeieJICHUE TIOHATUS «XUMHUYECKUN d1eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO 3JIEMEHTA.
OnekTponbl. CTpoeHHE JJIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX DJIEMEHTOB MaJIbIX
nepuoioB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
ITepuonnueckas cucrema xuMuueckux 3nnemeHToB [[. M. MeHneneeBa U CTpOEHUE aTOMOB —
buznYeCKuit CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIBI, HOMeEpa MepHoa.
N3meHenne uyucia HJIEKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM YpPOBHE aToMa XUMHYECKOTO
arieMeHTa — 00pa3oBaHUe MOJOKUTEIbHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMU METaJUIOB M HeMeTauioB. [[pUYnMHBI U3MEHEHHSI METAUNIMYECKUX M HEMETALTUYECKUX
CBOICTB B mepuojax u rpymmax. O0pa3oBaHue OMHApHBIX coeAuHeHwii. [loHaTHEe 00 MOHHOU
cBs3u. CxeMbl 00pa3oBaHUs MOHHOW CBsI3U. B3amMOIEMCTBHE aTOMOB 3JIEMEHTOB-HEMETAIIOB
MEXIy co00i — oOpazoBaHWE JIBYXaTOMHBIX MOJIEKYJ IPOCTHIX BemiecTB. KoBaneHTHas
HETOJISIPHASI XUMHUYECKAas! CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIE (POPMYIIHL.
B3aumoseiicTBue aTOMOB HEMETAIJIOB MEXAY CO00if — oOpa3oBaHHe OMHAPHBIX COEAMHEHUU
HEMETAJUIOB.  DJEKTpoOoTpulaTeNbHOCTh. KoBaneHTHast momsipHas cBsizb. [loHsTHE O
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa3OBHIBATh KOBAJIEHTHBIE XHMHUYECKHE CBS3U.
CocraBnenue GopmMyn OMHAPHBIX COEAMHEHUH 1O BajeHTHOCTH. HaxoxkaeHue BaJeHTHOCTH IO
dbopMynie OMHAPHOTO COETMHEHUS.



B3anmMopeiicTBie aTOMOB METAIJIOB MEXy 000 — 00pa3oBaHne METATMUECKUX KPUCTAIIIOB.
[ToHsiTHE O METAIIIIMYECKOM CBS3H.
JemoncTpauuu. Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB. llepuomgmyeckas cucrema
xummuueckux anemeHToB [I. V1. MenaeneeBa (paznudHbie GOPMBI).
JlabopaTopHble onbIThI. 3. MoaenupoBaHue NPUHLKIIA AEUCTBUS CKAHUPYIOIIEr0 MUKPOCKOIIA.
4. WsroTtoBiieHHE MOJIEJel MOJICKYJ OWHApHBIX coeAuHeHud. 5. M3roroBieHue Mozenw,
WJUTIOCTPUPYIOLLIEH CBOMCTBA METAJUIMYECKON CBSI3H.
Tema 2. IIpoctbie BemecTBa (6 4)

ITonoxenue MeTaIoB U HeMeTauIoB B [lepuoandeckoil cucteme XuMu4yeckux aiuemeHToB /1. M.
MenneneeBa. Bakneifimne mpocThie BemeCTBA — MeETaUIbl (OKENie30, allOMHUHUHN, KaJbIIHM,
MarHuii, Hatpui, Kanui). OOmume QU3NUecKue CBOWCTBA METAIIOB BakHeimme mpocTbie
BelllecTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mouekyiabsl NPOCTBIX BEIIECTB-HEMETAIZIOB — BOAOPOJA, KHUCIOPOJa, a3oTa,
ranoreHoB. OTHOCHUTEIbHAS MOJIEKYJISIpPHAs Macca.
CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTHIX BELIECTB
— ajuloTponus. AJUIOTponHbIe MoauduUKamMu Kuciaopona, ochopa, onoBa. Mertannuueckue u
HEMETAJUIMYECKHUE CBOICTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD 3TOTO IMOHSATHS.
Yucno Asoragpo. KommuectBo BemiectBa. Mounb. Monsipuas macca. MomsipHblii  00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eqUHHIIBI H3MEPEHHS KOJIMUYECTBA BEIIECTBA — MUJUTUMOJb H
KWJIOMOJIb, MWUIMMOJSIPHAsE W KWIOMOJISIPHAsT MAacChl BEUIECTBA, MMWUIMMOJBIPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.
PacueTsl ¢ HCTIOIB30BaHUEM MOHATHI «KOJMYECTBO BEUIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta3oB», «4UCI0 ABOTrapo».
Jemoncrpanuu. [lonyuenue ozona. O6pasibl Oegoro u ceporo oioBa, OENIOro W KpPacHOIro
docthopa; HekoTopsie MeTaiibl 1 HEMETAIUIBI ¢ KOJIMYECTBOM BemecTBa 1 Monb. MomspHBIi
00BeM ra3000pa3HbIX BEUIECTB.
JladopaTopublie onbIThl. 6. O3HAaKOMJIEHHE C KOJUICKIMEW MeTaiwioB. 7. O3HaKOMJICHUE C
KOJUIEKLIMEH HEMETAJIOB.

Tema 3. CoennHeHUs] XMMHYECKHUX 3J1eMeHTOB (14 1)
Crenenb okucienus. CpaBHEHUE CTENIEHU OKHUCIICHMS M BaJeHTHOCTHU. OmnpeneseHue CTeneHu
OKHUCJICHHS JJIEMEHTOB B OuHapHbIX coequHeHusx. CoctaBieHune ¢GopMysn OMHApHBIX
COeMHEHMH, OOIINH CIIOCO0 UX Ha3BaHHM.
buHapHble cOeIMHEHHS METaUIOB U HEMETaUIOB: OKCHUJIbl, XJOPUAbI, CyIb(UIBl U Tp.
CocraBnenue ux popmy.
buHapHble coeTMHEHUSI HEMETAJUIOB: OKCH/BL, JETy4YHe BOJAOPOIHBIE COEAMHEHNUS, UX COCTaB U
Ha3BaHusA. [lpencraBuTenu OKCHUIOB: BOJA, VYIJIEKHCIBIA Tra3, HeEramieHas HW3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHAK.
OcHoOBaHUsI, UX COCTaB W Ha3BaHUs. PacTBopuMocTh OcHOBaHMII B Boje. [IpeacraBurenu
HIeJI0Yei: THAPOKCUIBI HATPHs, Kalmus U Kanblus. [ToHsTHEe 00 MHAMKATOpaxX W Ka4eCTBEHHBIX
peakumsX.
Kucnotel, ux coctaB u Hazpanus. Knaccuduxanusa kucnor. [IpeacraBurenn KHCIOT: cepHas,
consiHas, aszorHas. [loHsTme o mkanme kucioTHocTu (mkana pH). V3meHeHwe okpacku
WHUKATOPOB.
Conu Kak MpoOU3BOJIHBIE KUCIOT U OCHOBAaHM, UX COCTaB U Ha3BaHUs. PacTBOpMMOCTH cosieil B
Boze. [IpencraBurenu coneit: xyopu HaTpHs, kKapOoHaT U Gocdat KambIus.
Mogenu KpHUCTAILIMYECKUX PEIIETOK XJOpUAa HaTpus, anmasa, okcunpa yraepoga (IV).
KucnotHo-menoynsple WHAMKATOpPHl, M3MEHEHME MX OKpPacKd B pa3IUYHBIX cpefax.
YHuBepcanbHbIA UHANKATOP U U3MEHEHHUE €ro OKPacKu B pa3inyHbIxX cpeaax. [kama pH.
JlaGopaTropHble onbIThl. 8. O3HAKOMJIEHHME C KOJUIEKIMEW OKCHAOB. 9. O3HaKOMIJIEHHE CO
cBoiictBamu ammuaka. 10. KauectBennas peakuus Ha yraekucnsld ras. 11. Onpenenenne pH
PacTBOPOB KHUCIIOTHI, mesioun U Bojbl. 12. Onpenenenue pH MTMMOHHOTO U S0JI0YHOTO COKOB Ha
cpe3e mionoB. 13. O3nakomiieHwe ¢ koyekuuen coneil. 14. O3HakomiieHHE € KOJUIEKIUEH



BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW  pemerku. H3rorosnenue moxenen
KPUCTAJUTMYECKUX penieTok. 15. O3HakomiieHne ¢ 00pa3IioM ropHON MOPO/IBI.
Tema 4. U3meHnenus, npoucxoasiiue ¢ Bemecrsamu (12 4)
[lonsiTHE SIBJIEHUI, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOJAIUIMMU C BELIECTBOM.
SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJJIMYECKOIO CTPOEHUS BELIECTBA IIPH IOCTOSHHOM
ero cocraBe, — ¢usnyeckue sApieHUs. Duznueckue SBICHUS B XUMHUU: JUCTUILISALUA,
KPHUCTAJTU3AIMs], BEIITAPHUBAHNE M BO3TOHKA BEIECTB, (PMIBTPOBAHUE U IICHTPU(YTUPOBAHHE.
SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKUE peakuuu. [IpuzHaku u
YCIIOBUS IPOTEKAHNS XUMHUECKUX peakluil. Brienenne TernoTsl U cBeTa — peakluy FOpeHUsl.
[Tonsitrie 06 5K30- ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHMHUYECKHE YypaBHEHUS. 3HAUYE€HHUE MHJEKCOB U
koa¢unmentoB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKLUH.
Pacuetsl o xumuueckuM ypaBHeHUsIM. PelieHue 3a1a4 Ha HaX0XKAEHUE KOJIMYECTBA, MacChl WIN
o0BbemMa MPOAYKTa PEeaKIMH 10 KOJIMYECTBY, Macce Uil 00beMy UCXOAHOTO BemlecTBa. Pacyersl ¢
MCIIOJIb30BAaHUEM IIOHATHS «JOJs», KOrJa HCXOJHOE BEUIECTBO JAHO B BHJE pacTBOpa C
3alaHHOM MAacCOBOW JI0JI€Ml PacTBOPEHHOI'O BEUIECTBA WJIM COAEPKUT OIPEACICHHYI OO0
IIpUMECEH.
Peaknun paznoxenus. IlpencraBieHue O CKOPOCTM XMMHUYECKHMX peakuuil. Karamuzaropsl.
®epmenThl. Peaknuu coennuenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PEAKLUU, oOpaTUMble
U HeoOpaTtumble peakuuu. Peakiuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCTIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS PEAKLMM MEXIy MeTallslaMd M KUCJIOTaMH,
peaklMil BBITECHEHHS] OJJHUX METAJJIOB U3 PAaCTBOPOB UX COJIEH ApYrMMH MeTaiaMu. Peaknuun
oOMeHa. Peaknuum HeiTpanusanuu. YciaoBHs NPOTEKaHMsI peakuuid oOMeHa B pacTBOpax A0
KOHIIA.
TuIbl XMMUYECKUX pEaKIUi Ha IPpUMEpPE CBOMCTB BOJbI. Peaknus pasiioxkeHuss — JJIEKTPOJIN3
BOJbl. Peakunu coequHeHuss — B3aMMOJICHCTBHE BOJbl C OKCHIAMH METAJUIOB U HEMETAJIOB.
VYcnoBue B3auMOJICHCTBUSL OKCUIOB METAJUIOB U HEMETAIOB € BOAOU. [ToHATHE «THUAPOKCUABIY.
Peakuuu 3amenienusi — B3aUMOJACHCTBHE BOJABI ¢ MeTaulaMH. Peakuuu oOMeHa — THAPOIU3
BEIIECTB.
JMemoncTpamuu. [Ipumepsl Gpusznueckux sBICHHWN: a) TUTaBieHHE napaduHa; 0) BO3roHKa HMoaa
Wi OEH30MHOW KHCIIOThI; B) pPAacTBOPEHHE OKpALLEHHBIX cojeil; T) aud@y3us IymucThIX
BELIECTB C OpsIIEH JaMIIOYKN HaKaIuBaHUS.
[Tpumepsl XMMHUYECKUX SIBIICHUI: a) ropeHue MarHus, ¢ocdopa; 0) B3aUMOJECHCTBUE COJITHOMN
KHCJIOTBl C MpPaMOpOM MWJIM MeJioM; B) monydeHue rujapokcuaa meau (II); r) pactBopenue
MOJIyYEHHOT0 THJPOKCHA B KUCI0Tax; A)B3aumoeiicteue okcuna meau (II) ¢ cepoit kucnoroit
IpY HarpeBaHUU; €)pa3lioKeHUE MepMaHraHaTa Kajlus; Xk) pas3sioskeHUe MEepOKCUAa BOA0poaa ¢
MOMOIIbIO JUOKCHJIa MapraHila M Karaja3bl KapTodens Wi MOPKOBH; 3)B3aUMOJICHCTBUE
pa30aBIEHHBIX KUCIOT C METAJJIAMH.
JladopaTropubie onbIThl. 16. [IpokanuBanue Meau B TUIAMEHH CIUPTOBKU. 17.3amenienue Menu
B pacTtBope xsopuaa meau (II) xenezom.
Tema S. [Ipaktukym 1. IIpocreiilue onepanun ¢ BemecTtBoM (3 4)
1. IlpaBuna TexHUKM O0€30MacHOCTH NpH paboTe B XUMU4eckoM kabunere. [Ipuemsl oOpamienus
¢ J1abopaTopHBIM 000pY/ZIOBaHNEM U HarpeBaTelbHbIMU Npuoopamu. 2.IIpu3Haku XMMHUECKUX
peaxuuii. 3. [Ipurorosnenne pacTBopa caxapa U pacieT €ro MacCOBOH JI0JIM B pacTBOpE
Tema 6. PacTBopenne. PactBopbl. CBoOMCTBA pAaCTBOPOB 3J1eKTPOJIUTOB (18 1)
PacTBopenue kak ¢puznko-xumuueckuii npouecc. [TousaTue o ruapaTax u KpUCTAIIOTHIpaTax.
PactBoprMocTh. KprBbie pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEULIECTB OT TeMIiepaTypsl. HacbllieHHbIE, HEHACBIILIEHHBIE U NIEPECHIILIEHHBIE PACTBOPBI.
3HaueHue pacTBOPOB JJIsi IPUPOJIBI U CEIBCKOTO XO35HCTBA.
[TonsiTHE 00 ANMEKTPOIUTHUECKOM TUCCOIMALINU. DIEKTPOIUTHI M HEANEKTPOIUTHL. MexaHu3m
JUCCOLMAIIMI 3JIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoM CBsA3H. CTENeHb ANEKTPOIUTHYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble SJIEKTPOIUTHI.



OCHOBHBIE TIOJIOKEHUSI TEOPUU INEKTPOJUTUUECKOMN Arcconnanu. MlonHble ypaBHEHHS
peakuwmii. Peakiiun oomMeHa, uaymme 10 KOHIIA.
Knaccudukanus nOHOB U X CBOICTBA.
Kucnotsl, ux knaccudukanus. Jlucconnanusi KUCIOT U UX CBOMCTBA B CBETE TCOPHH
ANEKTPOIUTUYECKON Arcconnan. MoneKyJIsspHble U HOHHBIC YPAaBHEHUS PEaKIIU.
B3anmoneiicTBre KUCIOT ¢ METAJIIaMU. DJIEKTPOXUMUYECKUN PAJT HAMPSHKEHU METAJIOB.
BzaumoneiicTBre KHCIIOT C OKCHUAAMH METAIUIOB. B3auMoieiicTBHE KHUCTIOT
C OCHOBAaHMSIMH — PEaKIUs HeUTpan3auun. BzaumoaencTBue KUCIOT C COISIMH.
Hcnonb3oBanue TabaUIbl pACTBOPUMOCTHU ISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBaHusl, ux kiaccudukanus. Jlucconmanuss OCHOBaHHI M MX CBOMCTBA B CBETE TCOPUHU
ANEKTPOIUTUYECKON AUccoMannn. Bzaumonencreue oCHOBaHui ¢ coyisiMu. Mcronb30Banne
TaOJIMITBI PACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMHYECKUX CBOMCTB OCHOBAaHHUM.
BiauMmoneiicTBue menodei ¢ OKCHaaMH HEMETAJIIOB.
Couu, UX TUCCOLMAIIMS U CBOMCTBA B CBETE TEOPUU AJIEKTPOIUTUYECKON AUCCOIUALINH.
B3aumoneiicTBue coneii ¢ MeTaiaMu, 0OCOOEHHOCTH ITHX peakiuii. BzanmoeicTBue coelt ¢
coyisimu. Vicronp30BaHue TaOIUIIbI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB
COJIeHi.
O06o0meHne cBeIeHui 00 OKCHAaX, X KiIacCU(pUKAIIUU U CBOMCTBaX.
['eneTndeckue psipl MeTaIa 1 HeMeTasuia. ['eHeTudyeckas CBsI3b MEXKIy Kiiaccamu
HEOPraHWYECKUX BEIIECTB.
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
Omnpenenenue CTeneHe OKUCICHHUS IS 2JIEMEHTOB, 00pa3yOIIKX BEIIECTBA Pa3HBIX KIACCOB.
Peakiiuu noHHOTO OOMEHA U OKUCIUTEIHFHO-BOCCTAHOBUTEINIbHBIC peakiuu. OKUCIUTENb U
BOCCTaHOBHUTEIb, OKMCJICHE H BOCCTAaHOBJICHHE.
CocraBiieHre ypaBHEHUN OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OajaHca.
CBoiicTBa IPOCTHIX BEIIECTB — METAIIOB U HEMETAJIOB, KMCIIOT U COJIEH B CBETE
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
JemoHcTpanuu. VcnbiTanue BEMIECTB U KX PACTBOPOB HA 3JIEKTPONPOBOIHOCTH. 3aBUCUMOCTD
3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluH. [[BUKeHHEe OKpallleHHbIX HOHOB B
NEKTPUYECKOM MoJie. B3aumonelncTBie NUHKA ¢ CEPOH, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(IT). F'openne maruus. BzaumoieiicTBrE XJTOPHOM U CEPOBOIOPOAHON BOJIBI.
JladopaTropubie onbIThI. 18. B3anmoseiicTBre pacTBOPOB XJIOpU/Ia HATPHs M HUTpaTa cepedpa.
19. ITony4yeHnne HEPACTBOPUMOIO THAPOKCH/IA U B3aUMOJIEUCTBHUE €ro ¢ Kuciaoramu. 20.
BzaumoneiicTBue KHCIIOT ¢ OcCHOBaHUSIMU. 21. B3auMoielicTBHe KUCIIOT ¢ OKCHIAMU METAJIJIOB.
22. B3aumonencTBHe KHCIOT ¢ MeTaiaMi. 23. B3auMoaelicTBre KUCIOT ¢ COIIMH. 24.
BsaumonelicTBue menoueii ¢ kuciaoraMu. 25. B3auMonencTBre meaodeii ¢ OKCUIaMu
HeMeTa/oB. 26. B3anMopeiicTeue mienouen ¢ consimu. 27. Ilonydenune u cBolicTsa
HEPAaCTBOPUMBIX OCHOBAaHUMU. 28. B3anMoelicTBHEe OCHOBHBIX OKCHIOB C KUCIOTaMU. 29.
B3aumMoeiicTBue OCHOBHBIX OKCHJIOB ¢ Bojoi. 30. B3auMoaeicTBre KUCIOTHBIX OKCHJIOB C
mesrouamu. 31. BzanmoaelicTBre KHUCIOTHRIX OKCHUIOB ¢ BoAo#. 32. B3anmoelicTBre Coeii ¢
kucnoTamu. 33. BzanMmoneiicTBue cojieil ¢ menouamu. 34. BzauMonaelicTBue coneli ¢ coiisIMH. 35.
B3anmopeiicTBre pacTBOPOB COJIEN C METAIIIIAMMU.
Tema 7. [Ipaktukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (1 1)
1. PemieHne skciepUMEHTANIBHBIX 3a7a4.

IloBTOopenue. UToroBblii KOHTPOJIL 3HAHMUIA 32 rox (1 4)

(pe3epBHOE BpeMsI)



9 KJIACC (2 4 B HeneJ10, Bcero 684)
Beenenue.
OO0mas xapakTepucTHKAa XHMHYECKHX 3J1eMEHTOB M XMMHYECKHX
peakuuii. [lepuoanyecknii 3akon u Ilepuoanyeckasi cucteMa XMMUYECKHUX 3JIEMEHTOB
A. . MenpaeseeBa (10 1)
XapakTepHUCTUKA JIEMEHTA I10 €ro NO0JIOKEHUIO B [leproandeckoi cucTeMe XMMHUYECKUX
sanemenToB J. . MenpeneeBa. CBONCTBAa OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUHU
JIEKTPOJIMTUYECKON JUCCOLUALMU U OKACIICHUS-BOCCTAaHOBIICHUS.
[TonsiTHE O IEPEXOTHBIX AMEMEHTaX. AM(POTEPHOCTb. | eHETHUECKHiA Psii IEPEXOTHOTO
JJIEMEHTA.
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema xXumudeckux 3ineMeHToB 1. 1. Menneneesa.
XuMH4YecKasi OpraHu3alys )KMBOM U HEKUBOU MTPUPObl. XUMUYECKUI COCTAB siApa, MAHTUU U
36MHOM KOPbl. XUMUYECKHUE JIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB. Makpo- u
MHUKPOIJIEMEHTBHI.
O0600611eHe CBeIeHUI 0 XUMHUECKUX peakuusax. Kinaccudukanus XuMu4eckux peakiuii mo
Pa3JIMYHBIM NIPU3HAKAM: UUCIIO U COCTaB Pearupyrolmux 1 00pa3yoLxcs BEIEeCTBY,
«TETUIOBOU AP PEKT», «HAPABICHUE, KA3MEHEHHUE CTECTICHEH OKMCIICHUS 2JIEMEHTOB,
00pa3yIoLIMX pearupyroiye BelecTBay, «hasay, «MCIoIb30BaHUE KaTallu3aTopay.
[TonsiTve 0 ckOpoCcTH XUMHUYECKOM peakunu. DakTopsl, BIMSIOIMIME HA CKOPOCTh XUMHUYECKUX
peakuuii. KatanuzaTops! 1 katanus. MTHruOUTopel. AHTHOKCHIAHTBHI.
NemoHncTpanun. Pazimmunsie hopmel Tadmumst J{. 1. Menaeneea. Mojenu aTOMOB JIECMEHTOB
1 — 3-ro neproaoB. Mozenb cTpOSHHs 1 MHOTO 1apa (MonepeuHslil pa3pes). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIMH OT MPUPO/Ibl PEArupyIOLINX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKLIMK OT KOHLIEHTPALUY PEArupyOIUX BEIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON PEeaKIMK OT IJIOIAAN CONPUKOCHOBEHUS PEarupyIOIINX BEUIECTB (KU
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKLIUU OT TEMIIEPATyphl pearupyrommx
BEIECTB. [ OMOr€HHBINM U reTepOreHHbl KaTanu3bl. DepMEeHTaTUBHBIN KaTaJIN3.
NHrn6upoBanue.
JlabopaTopHusle onbIThI. 1. [lonyyeHne ruipokcuia HMHKA U UCCIEA0BAHNE €TI0 CBOUCTB. 2.
MopnenupoBanue nocrpoenus llepuoauyeckon cucTeMbl XUMUYECKUX 3i1eMeHTOB /], U.
Menzeneesa. 3. 3aMenieHue xxene3oM Meau B pactBope cyiabgara menu (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOW PEAKIIUH OT MPUPO/Bl PEArNPYIOLINX BELIECTB HA IPUMEPE
B3aMMOJIEHCTBUS KUCIOT C METaJJIaMu. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu oT
KOHIEHTPALlMU PearupyronIiX BELIECTB Ha IPUMEPE B3aUMOAEHCTBUS LIMHKA C COJISTHOM
KHUCJIOTOM pa3IuYHON KOHIIEHTpaHH. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUHN OT
IUIOLIA/IA COTIPUKOCHOBEHHUSI pEarnpyolux BemecTs. 7. MoaenupoBaHue «KUISLIETO CI0s». 8.
3aBUCHUMOCTh CKOPOCTH XMMHUUECKON PEaKIMK OT TEMIIEPATyphl pearupyroliX BEUIECTB Ha
npuMepe BzaumojeiicTBus okcusa meau (I1I) ¢ pactBopom cepHOM KMCIOTHI pa3IUUHOM
TeMriepaTypsl. 9. Paznoxenue nepokcuaa Bo1opojia ¢ moMolisio okcuaa mapranna (IV) u
katanasbl. 10. OGHapykeHHe KaTanas3bl B HEKOTOPIX MUILEBBIX MpoaykTax. 1 1. MHrubuposanue
B3aMMOJEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.
Tema 1. Merassbi (14 4)

ITonoxenue meramios B [lepnoanueckoii cucreme xumuueckux anemenTos J[. M. Menpaeneesa.
Mertamndeckas KpUCTaNIMYeCKasi pelIeTka U MeTaInuecKasl XuMuieckas cBsa3b. O0mue
¢duznyeckue cBoiictBa MeTasioB. CIlaBbl, UX CBOMCTBA U 3HaUEHHE. XUMUYECKIE CBONCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE MX IOJIOKEHUS B DJIEKTPOXUMUYECKOM PSILY
HanpspkeHui MetayuioB. Koppo3ust MeTanioB U ciocoObl 00pbO0bI ¢ Hell. MeTaisl B IPUPOJE.
O61u11e crnocoObl UX MOMYUYESHHUS.
O01mas xapakTepucTHKA HIeJOYHbIX MeTal10B. MeTtamisl u npupose. O0uue cnocoOsl Ux
nosryueHus. Ctpoenue aromoB. lllenounsle MeTaiel — MpocThie BelecTBa. Baxkuelimue
COEIMHEHUS IIETOYHBIX METAJNIOB — OKCH/JIbI, THAPOKCUABI M COH (XJIOPUIbI, KapOOHATHI,



cynb(aTbl, HUTPATHl), KX CBOWCTBA U MMPUMEHEHHE B HApOTHOM Xo3sicTBe. Kanuiinble
yIA0OpeHHUsI.
O01mas xapakTepucTHKA 3JIeMeHTOB I1aBHoii noarpynnsl || rpynner. CtpoeHue aToMOB.
[[{erouHO3eMeENbHBIE METAILIBI — MPOCTHIE BELECTBA. BakHelne coeAMHeHus
1EJI0YHO3EMENBHBIX METAJNIOB — OKCH/JIbI, TUAPOKCHU/IBI U COJIU (XJIOpUIbI, KapOOHATHI,
HUTPATHI, cynbdatel, hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO3SIMCTBE.
Amromunmii. CtpoeHne aroma, GU3n4YecKue 1 XUMUYECKHE CBOMCTBA HA MTPOCTOTO BEIIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHJI U TUIPOKCU, UX aMpOoTepHbIN XapakTep. Baxueiimue conu
amomuHus. [IpuMeHeHne antoMUHUA U €10 COEAMHEHHUI.
Kene3o. Ctpoenue atoma, pusndeckie 1 XUMHUECKHUE CBOICTBA MPOCTOTO BEIIECTBA.
I'enernyeckue psansl Fe2+ u Fe3+. Baxneiimue conu jxene3a. 3HaueHUE Kelle3a U ero
COEIMHEHUH JIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.
JNemonctpanuu. OOpasipl MEI0YHBIX U HIETIOYHO3EMENIbHBIX MeTauioB. O0pasIibl CIJIaBOB.
B3aumopeiicTBue HaTpUs, JINTUS U KaJIbLUS C BOJOM. B3anmonelicTBie HaTpyst U MarHus ¢
KHCIIOpoJoM. B3aumoelictBre MetaiioB ¢ HemeTtaiiaMu. [lonyduenue runpokcuna xxenesa (II)
u (1I0).
JlabopaTopHsle onbIThI. 12. B3anmozeiicTBre pacTBOPOB KUCIIOT U COJIel ¢ MeTaiuiaMu. 13.
O3HakomiIeHuE ¢ pyaamu xenesa. 14. OkpalirBaHue IIaMEHHU COJISIMU LIEIOYHBIX METAJIOB.
15. BzaumosaeiictBue kanbiius ¢ Bojoi. 16. [lomyueHnue ruipokcuia KaJiblus U UCCIICIOBAaHUE
ero cBoictB. 17. [lonyuyeHue rugpokcuia allOMUHUS U UCCIIEOBaHUE €ro CBOMCTB. 18.
B3aumoneiictBue xenes3a ¢ constHoi kucaotoil. 19. Ilonyuenue ruapokcunos xenesa (I1I) u (I11)
Y U3Y4YEHHUE UX CBOWCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M UX coeIMHEHUI (24)
Pelenune sxcrieprMEHTANbHBIX 33/1a4 HAa PACO3HABAHUE U MTOJIyYEHUE COCIMHEHUH METAJIIOB.

Tema 3. Hemerannl (254)

OO61mas xapakTepucTHKa HEMETaJIOB: ToJioxkeHue B [lepuonnyeckoil cuctemMe XUMUYECKUX
sanemenToB /. 1. MenzeneeBa, 0COOEHHOCTU CTPOCHHS aTOMOB, 3JIEKTPOOTpHUIIATENHHOCTH (D0)
KaK Mepa «HEeMETAJUIMYHOCTIY, pal D0. Kpucramimueckoe cTpoeHue HEMETaIOB — IPOCTHIX
BeulecTB. AyutoTponus. @u3znueckue cBoiicTBa HeMeTaIoB. OTHOCUTEIBHOCTD MOHITUN
«METaJI» U «HEMETAILI.
Boaopoa. [Tonoxxenue Bogopoa B [lepuoanueckoi cucreme XuMHUeCKUX emMeHToB Jl. U.
MenneneeBa. CtpoeHue aroma U MoJIeKynbl. DU3nUecKre 1 XMMUYECKHE CBOICTBA BOJOPOIA,
€ro MoJy4yeHue U MPUMEHEHHUE.
Bopa. Ctpoenue monekyibel. Bogoponnas xumuueckas cBsi3b. @u3nuecknue CBOMCTBA BOBIL.
AHomanuu cBoicTB BoJbL. ['napodunbabie U rupodoOHbIe BelecTBa. XUMUUYECKHUE CBOMCTBA
BoJibl. KpyroBopot Bojibl B ipupojie. Bonoounctka. Aspauus Bosibl. beiToBbIe GUIBTPHI.
MunepanbHble BoAbL. JIUCTHIITMpOBaHHAs BOJIA, €€ MOJIy4eHHUE U IIPUMEHEHUE.
O0mas xapakrepucTuka rajgoreHoB. Crtpoerue aroMoB. [Ipocuiio BemecTsa 1 OCHOBHBIE
COEIMHEHUS TaJOreHOB, UX cBolicTBa. Kparkue cBeneHus o xyope, opome, hrope u Hoje.
[TpMeHeHnE TaOreHOB U UX COEANHEHUH B HAPOJAHOM XO3SIMCTBE.
Cepa. CtpoeHue aToMa, aJlJIOTPOIKS, CBOMCTBA U MPUMEHEHNE pOMONUECcKOl cepbl. OKCHIBI
cepol (IV) u (VI), ux nonyuenue, cBoiictsa u npuMeHenue. CepHas KHCIOTa U €€ COJIU, UX
IIPUMEHEHNE B HAPOJIHOM XO03s11cTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.
A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IPOCTOrO BELIECTBA. AMMHUAK, CTPOEHUE,
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Colm aMMOHMS, UX CBOMCTBA U TpUMeHeHue. OKCUIbI
azora (II) u (IV). A3oTHas kucnora, ee cBoicTBa U NpuMeHeHue. HUTparsl 1 HUTPUTHI,
npobiieMa UX Co/IepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHue aToMa, aJNIOTPOIHUS, CBOICTBa 6e10r0 U KpacHoro ¢ochopa, ux
npumenenue. OcHoBHbIE coequHenust: okcua gochopa (V) u oprodochopnas kucnora,
docdarel. DochopHbie yAOOpEHUS.



Yraepoa. CtpoeHue aTroma, aluIoTpONHs, CBOWCTBA Mo UKanuii, mpuMeHeHne. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThI: KaabIUT, COA, TOTAII, UX
3HaUEHUE B PUPOJIE U KU3HU YEJIOBEKA.
Kpemunii. CtpoeHue atoMa, KpUCTaUTMYECKUIT KPEMHUH, €ro CBOMCTBA U npuMeHeHne. Okcug
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HaYE€HUE COSAMHEHUN KPEMHUS B
JKUBOM U HEeXUBOU npupoae. [loHaTre 0 CUIMKaTHON NPOMBIIIEHHOCTH.
JemoncTpanuu. OOpasiibl raJloreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HaTpUEM, C aJIIOMUHUEM. BriTecHeHre XJI0poM Opoma Uil HoJ1a U3 PACTBOPOB UX COJIEH.
B3anmopencTeue cepsl ¢ MeTaluIaMH, BOJLOPOJIOM U KUCIOpOoAOoM. Bzanmoneincreue
KOHIEHTPUPOBAHHOM a30THOI KUCIOTHI ¢ Mebto. [loromienue yriem paccTBOPEHHBIX BELIECTB
WM ra3oB. BoccranoBiieHue menu u3 ee okcuaa yriaém. O6pasisl IPUPOIHBIX COETUHEHUI
xJiopa, cepsl, pocdopa,yriaepoaa, kpemuus. OOpas3ipl BaXHEHIINUX 711 HAPOJIHOTO X0341CTBa
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.
JlaGoparopubie onbIThl. 20. [Tonydyenue u pacro3HaBanue Bojgopoja 21. MccinenoBanue
MIOBEPXHOCTHOT'O HATSKEHUS BOJIbl, 22. PacTBOpeHUe nepMaHranara Kajausi Ui MEIHOTO
Kyrnopoca B Bojie. 23. I'uapatarust o6e3BokeHHoro cynbdara meau (I1). 24. Mzrotosrienue
TUTICOBOTO oTreyarka. 25. O3HaKoMJIEHHE ¢ KOJUIEKIIMEH OBITOBBIX (PHIBTPOB. 26.
O3HakoMJIEHHE ¢ COCTaBOM MHUHEpaibHOU BoAbI. 27. KauecTBeHHas peakiiys Ha TajJoreHu -
noHbl. 28. [lonydyeHue u pacno3HaBaHue kuciopoza. 29. 'opeHue cepbl Ha BO3yXe U B
kucnopoze. 30. CpoiicTBa pa3zdaBiieHHOI cepHOii kucnoThl. 31. M3ydeHue cBoiicTB aMMuaka. 32.
PacrioznaBanue coneit ammonust. 33. CBoCTBa, pa30aBICHHOW a30THOM KHCIIOTHI. 34.
B3anMopeiicTBHe KOHIIEHTPUPOBAaHHOM a30THOM KHCIIOTHI ¢ Mebto. 35. ['openue dochopa Ha
BO3/yXe | B kuciopoae. 36. PacnosnaBanne (ocdaros. 37. ['openue yrist B kuciopoze. 38.
[Tomryuenue yroapHOM KUCIOTHI U U3y4deHue e€ cBoiicTB, 39. [lepexon kapOoHATOB B
ruapokapOonatsl. 40. Pasnoxxenne runpokapoonarta Harpus. 41. [Toydenne kpeMHEBOM
KHUCJIOTHI U U JTy4€HUE €€ CBOWCTB.
Tema 4. IIpakTukym 2. CBoiicTBa coenHeHHii HeMeTa10B (3 4)

1. Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme «[loarpymnmna ranoreHoBy.
2. Pemenue skcriepuMeHTaNbHBIX 3aa4 1o TeMe «l[loarpymnmna kuciaopoaay.
3. [lomyuenue, cobupanue u pacrno3HaBaHHUE ra3o0B.

Tema 5. O6001eHMe 3HAHMIT 10 XUMHHM3Aa KypPC OCHOBHOM 1IKoJIbl. Iloaroroska k

rocyaapcreeHHoii urorosoi arrecranun (I'A) (14 1)
(4 9. pezepBHOE BpeMs)

Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema xumudeckux aneMeHToB 1. M. Menzaeneesa.
@u3nYeCcKuil CMBICI MOPAIKOBOTO HOMEpa 3J1€MEHTa, HOMEPOB NEPHOJIA U TPYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B IEPUOJIaX U IPyIIax B
CBETE MPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoanyueckoro 3akoHa.
Buibl XMMHUYECKUX CBSI3€M M TUIIBI KPUCTAIUNIMYECKHUX PEIIETOK. B3auMOCBSI3b CTPOCHUS U
CBOMCTB BEILIECTB.
Knaccudukanus XuMHUUECKUX peaklui o pa3InyHbIM MIPU3HAKaM (YHCIIO U COCTaB
pearupyromux u o0pa3yromuxcsl BEECTB; HATMYNE TPaHUIIbI pazjena (a3; TerioBoi 3P dekr;
M3MEHEHUE CTENEHEH OKUCIIEHUSI aTOMOB; MCIOJIb30BaHUE KaTaanu3aTopa; HalpaBJICHHUE
npotekanus). CKOpOCTh XUMHUECKUX peakiuii v paxTopsl, Biaustomuye Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKIINA U CIIOCOOBI CMEIEHUsI XUMUUYECKOTO PaBHOBECHSI.
[TpocTeie u crnoxkHbIe BemecTBa. MeTaiuisl U HemeTasuibl. ['eHeTuueckue psiibl MeTaia,
HEMeTaJula U NepexoIHOro Metamia. OKCUabl U TUAPOKCUIbI (OCHOBAHUS, KUCIOTHI,
amdoTepHbIe THAPOKCHIBI), OHU. X cocTaB, Kiraccuukamms 1 o0Ire XUMUIECKHE CBOMCTBA U
THETE TEOPUU HIIEKTPOJIUTHYECKON AUCCOLUALINH.



3.TemaTnueckoe NJIAHMPOBAHUE C YKAa3aHHEM KOJINY€CTBA YaCOB, 0TBOAMMBIX
HA 0CBOEHME KAKI0H TEMbI

Ne
n/n

Ha3Banue Tembl,
pasnena

Ko.a-Bo
4acoB

OcHOBHbIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

1

BBenenue

4

Omnpenenenre OCHOBHBIX MOHITHIA, ONIUCaHUE U
CpaBHEHHE, KJIaCCH(UKAIUs BEIICCTB HAa IPOCTHIC U
CJIOXHBIE, ONKcaHue GopM cyliecTBOBaHUs X0,
tabmanoii popmer [1C, monoxxenus snementa B [1C,
XapaKTepUCTHUKA OCHOBHBIX METOJIOB U3yUCHHUS XUMUH,
XapaKTEPUCTHKA BELIECTBA M0 €r0 XMMUYECKOM
dbopMmyIie, posid XUMHH B )KU3HU YEJIOBEKa,
odopMIIeHHE OTYETa HAOTIOACHHI, O0BSICHEHHE
CYITHOCTH XUMHYECKUX SIBJICHUN, BEIYUCIICHHE
OTHOCHUTEJIbHOW MOJIEKYJIIPHOW MacChl BEIECTBA U
MaccoBoi 10 XD B COEAMHEHUSIX, COCTaBICHUE
TUTaHA TEKCTA, MOJTyYeHHE HH(DOPMAIMK U3 Pa3IMIHbIX
MCTOYHUKOB, HCIIOJIH30BaHUE 3HAKOBOTO U
MaTepUaJIbHOTO MOJICTUPOBAHUS, OTIPEICTICHIE
CYIIECTBEHHBIX MPU3HAKOB 00BEKTA

ATOMBI XUMHUYECKUX
3JIEMEHTOB

OmnpeneneHne OCHOBHBIX MTOHSTHUM, OIMCAaHUE COCTaBa U
crpoenust atoMoB XD Nel-20 , cocraBiieHne cxeM
pacnpezesieHus JJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM B
000JI04YKE aTOMOB, CXeM 00pa30BaHUS XUMUYECKON
CBSI3U, O0BSACHEHHE 3aKOHOMEPHOCTEH N3MEHEHUS
cBOMCTB XD C TOUYKHU 3pEHUS TEOPUU CTPOEHHUS aTOMOB,
CpaBHEHME CBOICTB aTOMOB X3 OJHOTr0 NEPHOJIa WIIN
OJIHO rpynmbl (TTIaBHOM MOATPYIIIIBI) 2IEMEHTOB,
xapakrepuctuka X2 no nonoxenuto B [1C,
olpeielIeHre TUIIA CBSI3U 10 (opMyJie BEIleCTBa,
MIPUBEICHUENIPUMEPOB BEILIECTB C PAa3IMYHBIMU THUIIAMU
CBsI3M (MOHHAsI, KOBAJICHTHAS, METAJJTNYeCcKast),
XapaKTepUCTHKA MEXaHU3MOB 00pa30BaHUs
XUMHUYECKUX CBSI3EH, ONNCAHUE U CPAaBHEHHUE,
COCTaBJIEHUE IIJIaHA TEKCTa, MOUCK MHPOPMAIIUH U3
Pa3IMYHBIX UCTOYHUKOB, COCTABJICHUE TAOJIUI]  CXEM,
YCTaHOBJIEHHE MPUUYUHHO-CIIEICTBEHHBIX CBS3€EH,
NpUBEJICHUE IPUMEPOB, CONOCTaBIeHNUE HOPMYIT U
TEKCTOBOM MH(popmanuu, GopMyInpOBaHUE THIIOTES MO
pEeLIeHHIO TPOOJIEMBbI, COCTABJICHHE TJIaHA BHIIIOJIHEHUS
yueOHOM 3a/1a4uM, COCTaBJIEHUE TE3UCOB TEKCTA,
3HAKOBOE M MAaTE€PHAILHOE MOJEINPOBAHNUE,
oTpeziesIeHUe acTieKTOB CPaBHEHHSI 0OBEKTO.

HpOCTLIC BCIICCTBA

OmnpeneneHrie OCHOBHBIX MOHATHIA, OMIICaHNE
MOJIOKEHUS AJIEMEHTOB-METAIIIOB U HeMeTauioB B [1C,
KJIacCU(UKAIIMS TPOCTHIX BEIIECTB HA METAJUIBI U
HEMETaJUTBI, JIOKAa3aTeILCTBO OTHOCUTEITBHOCTH 3TOM
KJIacCU(UKAILINHU, XapaKTEePUCTUKA OOITNX (PU3HUECKUX
CBOMCTB METAJIOB, 00BSICHEHHE MHOTO00pa3us
MPOCTHIX BEIIECTB, OMHMCAHNE U CPAaBHEHHUE,
odopmIIeHHE 0TYeTa HAOIIOIEHN, COCTABJICHHE TIJIaHA




Y KOHCIIEKTa TEeKCTa, IOUCK HH(POpMALUU U3
Pa3INYHBIX UCTOYHUKOB, COCTABJICHUE TAOJIHUIl U CXEM,
YCTAQHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBsI3€H,
NPUBEJICHUE TIPUMEPOB, COMIOCTaBICHUE (HOPMYIT U
TEKCTOBOM MH(pOpMAIMH, CAMOCTOSTEIbHOE U3yUEHHE
CBOICTB BEILIECTB, BHIIIOJIHEHUE CPABHEHMUSI 110
aHaJIOTHH, PEeLIeHHE 3a1aY.

CoenuHenus
XUMHAYECKUX
DJIEMEHTOB

14

OmnpeneneHre OCHOBHBIX MOHATHH, KIIACCU(PUKALIUS
CJIOKHBIX HEOPTraHUYECKHUX BEILECTB IO COCTaBY,
pPacTBOPUMOCTH, OCHOBHOCTH, COJICPIKAHUIO KHCIIOPO/Ia,
OIpeieIeHNE PUHAICKHOCTH BEIIECTBA K
W3YYCHHOMY KJIACCY, OTIMCAHUE CBOMCTB OTACIbHBIX
BEIIECTB, ONPEACICHHE BAJICHTHOCTH U CTCTICHU
OKHCJICHHS DJICMEHTOB B BEIIIECTBAX, COCTABIICHUE
(OpPMYIT CITOKHBIX BEIIECTB 110 BAJICHTHOCTH U CTCIICHH
OKHCJICHUS DJIEMEHTOB, I10 3apsiiaM HOHOB,
COCTaBJICHUE HAa3BaHUH BEILIECTB, CPABHECHUE
BaJICHTHOCTH W CTEIICHU OKHUCIICHUS, CPAaBHEHUE
BEIIIECTB 110 COCTABY, UCIIOJIb30BAaHUE TaOIHIIbI
pPacTBOPUMOCTH, YCTAaHOBIICHUETCHETUICCKOU CBS3H,
XapaKTEPUCTHKA KPUCTAJUTMICCKUX PEIICTOK BEIIECTB,
CpeIbl pacTBOpa, UCCIICIOBAHUE CPEbl PACTBOPA,
odopmIIeHHE OTYETa HAOIIOICHUH C
(dbopMyIMpOBaHHEM BEIBOJIOB, COCTABJIICHHE TIIAHA
TEKCTa, TOUCK HHPOPMALIUU U3 PA3THYHBIX
HMCTOYHUKOB, COCTaBJICHHE TAOIHUI] U CXEM,
YCTaHOBJICHHE TPUYMHHOCIICICTBEHHBIX CBSI3CH,
MIPUBEICHNUE IPUMEPOB, COTIOCTaBICHUE (HOPMYIT U
TEKCTOBOI MH(OpPMAIIMH, CAMOCTOSTEILHOE H3yUCHHE
CBOJCTB BEIIIECTB, BHIMOJIHCHUE CPABHCHHUSI 110
AHAJIOTHUH, PEIlIEHUE 3a/1a4, UCTIOIb30BaHHE
CIIPABOYHBIX MAaTEPHAIIOB, HHIIYKTUBHOE U
JENYKTUBHOE CpaBHEHUE, OMPEICIICHUE aCTIeKTa
KJ1accu(uKanmu, OCyecTBIECHNE KiaccuuKanuu..

H3meHeHus,
MIPOUCXOSIINE C
BEIIECTBAMU

12

OnpeneneHye U UCIOIb30BaHUE OCHOBHBIX IMOHATUI
IIPU XapaKTEPUCTHKE BEIIECTB, OOBSICHEHUE 3aKOHA
COXPaHEHHMsI MacChl BELIECTB, COCTABJIEHNE YPaBHEHUN
XUMHUYECKHMX PEAKIHM U X ONUcaHue, KilacCupuKalus
XMMHUYECKHUX PEAKLMH IO Pa3IMYHbIM IIPU3HAKAM,
orpeziesieHue BO3MOKHOCTH MTPOTEKAHUS PEaKIuil,
HaOJI0IeHNe U ONHMCaHUe TPU3HAKOB U YCIOBHUH
TEUYEHUS PEaKLUH, NCIIOJIb30BaHNE
IIEKTPOXUMHUYECKOTO psifia HANPSHKEHUH METaJIOB JUIs
orpezieNieHusl BO3MOKHOCTH MTPOTEKAHUS peaKui,
HaOJr0IeHNe U ONKMCaHue IPU3HAKOB Tpoliecca,
odopmIieHHEe 0TYETa HAOIIOICHUH C
(bopMyIHpOBaHUEM BBIBOJIOB, COCTaBJICHUEIIaHA
TeKCTa, MOUCK UH(OpMAaLIMK U3 Pa3IMYHbIX
MCTOYHUKOB, COCTaBJICHHUE TAOJIHUI] 1 CXEM,
YCTaHOBJIEHHE MPUYUHHOCIIEICTBEHHBIX CBSI3EH,
NpUBEJICHNUE IPUMEPOB, COMOCTaBICHNUE GOPMYIT U
TEKCTOBOM MH(OpMAaIINU, CAMOCTOSITEILHOE H3yUeHHE




CBOMCTB BCIICCTB, BBIITOJHCHHUEC CPAaBHCHUSA 110
AHAJIOIH, pCUHICHUC 3aaa4, UCIIOJIb30BAHUC
CIIPpaBOYHBIX MaTCpUalOB, MHAYKTUBHOC U
ACAYKTUBHOC CPABHCHUC, BBIIIOJIHCHUC PACYCTOB 110
XUMHUYCCKUM YPaBHCHUAM, Pa3JIMUCHUC o0beMa u
COHGPXGHHDIHOHHTHﬁ,pOﬂOBOFOIIBHﬂOBOﬂ)HOHHTHH.

[TpakTukym Nel

PaboTa ¢ mabopaTopHbIM 000PYIOBAHUEM U
CIIUPTOBKOM B COOTBETCTBUMU C mpasBwiamu 1b,
HaOJI0/IEHUE ¥ ONTUCAaHUE XUMHYECKOI0 IKCIIEPUMEHTA,
oopMIICHHE OTYETa HAOTFOACHUI C
dbopMynupoBaHUEM BBIBOJIOB, COCTaBJICHUE IIJIaHA
TEKCTa, MOUCK MHPOPMALIUU U3 PA3THYHBIX
MCTOYHUKOB, IPUTOTOBJICHHUE PACTBOPOB U pacyeT
MacCOBOM J0JIM PACTBOPEHHOT'O BEIIECTBA.
CamocTosaTenabHOe HabII0IeHUE

PactBopenue.
PactBops1. CBoiicTBa
pacTBOpOB
3JEKTPOJIUTOB

17

OrnpezesieHre OCHOBHBIX MOHSATHN, OMTMCaHUE TIpolecca
pacTBOpeHHs KakK (PU3UKO-XUMUYECKOT0, UILTIOCTPALIUS
IIpUMepaMu OCHOBHBIX nosoxeHuit TO/I,
TF€HETUYECKON B3aMMOCBSI3U BEILIECTB, XapaKTEPUCTHKA
00X XUMHUYIECKUX CBOMCTB BEMIECTB ¢ mo3unmii TO/I,
xapaktepuctuka cymuocta OBP, knaccudukanus
XUMUYECKHUX PEaKIUi 10 U3MEHEHHIO CTereHen
okucneHus X9, COCTaBIIEHUE YPaBHEHUH AUCCOLIMALINH,
MOJICKYJISIPHBIX, TTOJTHBIX ¥ COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaklUid ¢ y4aCTUEM BJIEKTPOJIUTOB,
MCIIOJIb30BAaHUE METO/Aa SJIEKTPOHHOTO OaaHca,
MIPOBEICHUE OIBITOB, MOATBEPKAAIOIINX XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUXBEIIECTB,
HaOII0/IEHUE ¥ ONTMCaHKEe MTPU3HAKOB MpoIlecca,
odopmiieHHE 0TYETa HAOIIOICHUH C
dbopMynupoBaHUEM BBIBOJIOB, COCTaBJIICHHE TIIaHA
TEKCTa, MOUCK HHPOPMAITH U3 PA3TUIHBIX
HMCTOYHUKOB, COCTaBJICHHE TAOIUI] U CXEM,
YCTaHOBJICHUE MPUUYNHHO-CJIC/ICTBEHHBIX CBS3EH,
MpHUBEICHNE IPUMEPOB, COTIOCTaBIeHUE (HOPMYI U
TEKCTOBOM MH(POPMAIIUH, CAMOCTOSITEIIbHOE N3yUeHNE
CBOMCTB BEILIECTB, BHINOJTHEHUE CPABHEHUS 10
aHaJIOTHH, PEIICHNE 3a/1a4, UCTI0JIb30BaHNE
CIIPaBOYHBIX MaTEPHUATIOB, UHAYKTUBHOE U
JIelyKTUBHOE CPaBHEHUE, BHITIOJHEHUE PACUYETOB I10
XUMUYECKUM YPABHEHUSIM, BBIITOJIHEHUE TECTOBBIX
3aJIaHU, IPOBEACHHUE OIBITOB C COOIOICHUEM TTPaBUII
TEXHHUKHU 0€30MaCHOCTH, COCTaBJICHUE JOKIAI0B U
COOOIIEHUH

ITpakTukym Ne2

Pabota ¢ 1aboparopHsIM 000pyJ0BaHUEM, HAOTIOICHHE
¥ ONTMCAaHNE XUMHUYECKOTO IKCIIEPUMEHTa, 0(hopMIIEHHE
oTyera HaOMI0/IeHU ¢ (OPMYITMPOBAHUEM BHIBOJIOB,
COCTaBJICHUE IIJIaHA TEKCTa, TTOUCK MHPOPMAITUH U3
Pa3INYHBIX UCTOYHUKOB. CaMOCTOSITENNEHOE
(dbopMEpOBaHUE TIPOTPAMMBI YIKCTIEPUMEHTA B
COOTBETCTBHUH C IOCTaBJIEHHON yueOHOM 3a1aueit

UTOIro

68




9 kjaacc

Beenenue. O6mias
XapaKTEPUCTHKA
XAMHYECKHAX
9JIEMEHTOB U
XAMHYECKHAX
peakuuii. [ICXD.

10

Xapakrepuctuka X9 1-3 nepuoaoBIIO NOJIOKEHUIO B
I1C, o6mmx cBOKCTB aM(POTEPHBIX OKCHJIOB U
TUIPOKCUIOB, XUMUYECKUX PEAKIIU 10 Pa3IMuHbIM
MpU3HaKaM, OObSICHEHHE BIUSHUS HEKOTOPBIX
($aKkTOpOB HA CKOPOCTh XUMHUYECKUX PEaAKIIUH,
MIPOBEJICHUE OMBITOB, MOATBEPKAAIOIINX XUMUYECKUE
CBOICTBa aM(POTEPHBIX OKCUIOB U THIPOKCH]IOB,
3aBHCHUMOCTbH CKOPOCTU XMMHUYECKUX PEaKIUi OT
pa3nuyHbIX (hakTopoB. OnpeaeneHne 0CHOBHBIX
MOHSTHI, HAOIO/IEHUE U OMMCAHHUE TPU3HAKOB
nporecca, 0hopMIICHHE OTYETa HAOIIOACHHIA C
dbopMynupoBaHUEM BBIBOJIOB, COCTaBJICHUE IIJIaHA
TeKCTa, TOUCK HH(pOpMAIMK U3 Pa3TMIHBIX
MCTOYHUKOB, COCTaBJICHHUE TAOIUIl U CXEM,
YCTaHOBJICHHUE MPUYUHHO-CIICICTBCHHBIX CBS3EH,
MpUBEICHNE IPUMEPOB, COMOCTaBIeHUE HOPMYI U
TEKCTOBOM MH(OPMAIMH, CAMOCTOSTEILHOE H3yUCHHE
CBOICTB BEILIECTB, BHIMOJIHEHUE CPABHEHHUSI 110
aHAJIOTHH, PELICHHE 33134, NCIIOJIb30BAHNE
CIIPABOYHBIX MAaTE€PHAIIOB, MHIYKTUBHOE U
JIETYKTUBHOE CPAaBHEHHUE, BHIITOJIHEHNE TECTOBBIX
3aJ]JaHuH, BHIIIOJIHEHUE PACUETOB IO XUMHUYECKUM
YpaBHEHHSIM, TIPOBEJICHHE OIIBITOB C COOIOICHUEM
MPaBUJI TEXHUKH 0€30MaCHOCTH, COCTABJICHUE JOKIIAI0B
U coobmenuit. OnpeneneHue nen yaeoHon
JESITEIbHOCTH, TTOUCK CPEACTB €€ OCYIIECTBICHUS,
paborta 10 TUIaHy, CBepKa JEeHCTBUM C LIETbIO,
COCTaBJICHUE AaHHOTAIIMH TEKCTA.

Meraminbl

14

XapaKTepuCTUKA JIEMEHTOB — METAJIIOB, COCTaBJICHUE
(bopMyI cOeTMHEHNI METAIJIOB [0 HA3BaHUIO,
XapaKTepUCTUKA CTPOSHUS U CBOMCTB MPOCTHIX
BEIIIECTB — METAJNIOB, 00BSICHEHNE 3aBUCUMOCTH
cBoiicTB XD — METAJJIOB U 00pa3yeMbIX UMH
coeauHeHul ot nonoxxkenus B [1C, onucanue o0mmx
XUMHYECKHX CBOMCTB METAJJIOB, COCTaBICHUE PEAKIIH,
XapaKTEPU3YIOIIKX UX CBOICTBA U CBOMCTBA UX
COEIMHEHUH, COCTAaBJIEHUE 3JIEKTPOHHBIX YPaBHEHUN
IIPOLIECCOB OKUCIIEHUS U BOCCTAHOBJIEHUS, YPABHEHU
IIEKTPOIIUTUYECKOM TUCCOLMALINY, PACTIO3HABAHHUE
BaXHEHMIINX MOHOB METAJUIOB U THIPOKCHIMOHOB,
HKCIEPUMEHTAIBHOE UCCIIE0BAaHNE CBOMCTB METAJIIOB
U UX coenuHeHuil. OnpeneneHnue OCHOBHBIX MOHATHUH,
HaOJII0IEHUE U ONKMCaHUEe IPU3HAKOB Ipoliecca,
odopmieHre oTyeTa HaOII0IeHHH ¢
(bopMynUpOBaHUEM BBIBOJIOB, COCTaBJICHUE IJIaHA
TEKCTa, MOUCK HHPOPMALIUU U3 PA3TMYHBIX
MCTOYHUKOB, COCTaBJICHHUE TAOJIUIl U CXEM,
YCTaHOBJIEHHE IPUUMHHOCIIEICTBEHHBIX CBSI3EH,
MIpUBE/ICHNE IPUMEPOB, COMOCTaBIeHnEe HOPMYIT U
TEKCTOBOH MH(pOpMAIMH, CAMOCTOSTEILHOE H3yUeHHE
CBOICTB BEIIECTB, BHINOJIHEHUE CPABHEHHUSI 110




AQHAJIOTHH, PEIICHUE 3a1a4, UCIIOIb30BaHHUE
CIIPaBOYHBIX MAaTEPHUAJIOB, BBIIIOJHEHHUE TECTOBBIX
3aJJaHul, HTHIYKTUBHOE U I€TyKTUBHOE CPABHCHHUE,
BBIIIOJIHEHUE PACYETOB I10 XUMUYECKUM YPABHEHUSM,
IIPOBE/ICHUE ONBITOB C COOJIIOJICHUEM TPABUII TEXHUKU
0€30MacHOCTH, COCTaBJICHHUE J0KJIAJ0B U COOOIEHUH
.paboTa 10 COCTaBJIIEHHOMY IUIaHY € UCIIOJIb30BaHUEM
cnpaBouHoii urepatypsl U cpenctB UKT, orbop
HE00X0AMMON HH(POPMALIUU U3 Pa3IMUHBIX
HCTOYHHUKOB,, €€ COIIOCTABIICHUE, IIPEICTABIICHUE B
BUJI€ TaOJIMILI, OIOPHOTO KOHCIIEKTA, CXEM.
CocraBneHue peleH3u Ha TEKCT, OCYLECTBICHHUE
JI0Ka3aTeNNbCTBA OT POTUBHOTO.

[TpakTukym Nel

Pabora ¢ maGopatopHbsIM 000pyOBaHNEM, HAOTIOICHHE
U ONKMCAHUE XUMHYECKOTO IKCIIEPUMEHTa, 0O(POPMIICHHUE
oTyeTa HaOIrOIeHUH ¢ (POPMYITMPOBAHUEM BBIBOJIOB,
COCTaBJICHHUE IUTaHa TEKCTA, OMCK HHPOPMAIIUU U3
Pa3JIMYHBIX KCTOYHUKOB

HewmeTramnsl

25

XapakTepucTrKa 3JIEMEHTOB — HEMETAILIOB 110
nosioxenuto B [1C, cTpoeHust ux aToMOB, MPOCTHIX
BellecTB, (hopMmyna, Ha3BaHUE U TUI BBICIIETO OKCUJA U
TUAPOKCHJIA, JIETYYETO BOAOPOJIHOTO COSAMHEHUS,
coctaBieHre GopMyJ COSIMHEHHI HEMETAIIJIOB 10 HX
HA3BaHMSIM, XapaKTEPUCTHKA CTPOCHHUS, OOIITIX
(bU3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB
— HEMETAJUIOB, OOBSICHEHNE 3aBUCUMOCTH CBOICTB XD
— HEMETAJUIOB U 00pa3yeMbIX MU COCTUHEHUI OT
nojioxkeHus B I1C, onmrcanue o0ImMX XUMHYECKHX
CBOMCTB HEMETAJIIIOB, COCTABIIEHUE YPABHEHUHN
peaKkuuii, XapakTepU3YIOIINX XUMHUYECKUE CBOMCTBA
HEMETAJUIOB U UX COETMHEHUM, SJIEKTPOHHBIX
MIPOIIECCOB OKHCIICHUSI 1 BOCCTAHOBJICHUS,
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH C y4aCTUEM
AJIEKTPOJIUTOB, OMMCAHUE CTIOCOOOB YCTpaHEHUS
’K€CTKOCTH BOJIbI U BBIIIOJTHEHUE COOTBETCTBYIOILIETO
AKCIIEPUMEHTA, paclio3HaBaHUE HOHOB BOJOPOIA U
aMMOHUS, cyibdat-, KapOoHaT-, CUIIMKaT-, pocdar -,
XJOpUA-, OPOMHI-, HOIUTUOHOB. DKCIIEPUMEHTAIHEHOE
HCCJIEI0BAHUE CBOMCTB HEMETAIJIOB U UX COCTMHEHUM.
OrnpesienieHre OCHOBHBIX MMOHATHM, HAOIOCHUE 1
OTHCaHKe MPU3HAKOB MpoIiiecca, opopmiIeHHE OTYeTa
HaO01eHul ¢ pOpMyIHpPOBAaHUEM BBIBOJIOB,
COCTaBIIEHUE IJIaHA TEKCTa, MOUCK MHPOPMAITUH U3
Pa3IUYHBIX UCTOYHUKOB, COCTABIICHUE TAOIHI] M CXEM,
YCTaHOBJICHUE MPUUYNHHO-CIIE/ICTBEHHBIX CBA3EH,
MIpUBEJICHNE TTPUMEPOB, COMTOCTABJICHUE (POPMYIT U
TEKCTOBOU MH(OpMALINH, CAMOCTOSITETFHOE U3yUCHHE
CBOWCTB BEIIIECTB, BHIIOJTHEHUE CPABHEHUS 10
aHaJIOTUH, BBITIOJIHEHUE TECTOBBIX 3a/1aHU, peleHne
3a/1a4, UCTOJIb30BaHNE CIIPABOYHBIX MAaTEPUAJIOB,
WHJYKTUBHOE U JENYKTUBHOE CPAaBHEHHE, BHITIOJIHEHUE
PacyeToB 10 XUMUYECKUM YPaBHEHUSIM, ITPOBEICHIE




OTIBITOB C COOJIOJICHUEM MPABUII TEXHUKHU
0€301MacHOCTH, COCTABIICHUE TOKIAI0OB M COOOIICHHIA.
Y4eOHoe B3auMOJICHCTBUE B TPYIIIE, IPUHSATHE
pElIeHUs B TPyIIIE, ONPEICICHHE CTETICHH YCIEITHOCTH
BBITMIOJTHEHUS paOOThI U pabOTHI BCEX B IpyIIIe,
OTCTaBaHUE TOYKH 3PEHUS, TOATBEPKICHUE
aprymMeHnToB (akTaMu, cocTaBjeHue pedepara o TeMe.
Ocy1iecTBIeHHEe KOCBEHHOT'0 J10Ka3aTeIbCTBA

[TpakTukym Ne2 3 DKCIepUMEHTaIbHOE HCIIOIB30BaHUE CBOMCTB, paboTa
¢ J1abopaTopHBIM 000pyIOBaHNEM, HAOTIOJCHHE U
OMKCAaHUE XMMHUYECKOTO 3KCIIepUMEHTa, 0(OpMIICHHE
oTyeTa HaOMIOACHUI ¢ (POPMYITUPOBAHUEM BHIBOJIOB,
COCTaBJICHUE IIJIaHA TEKCTAa, MOUCK UH(POPMAITUH U3
pa3IMYHBIX UCTOYHUKOB

O600menue 3nanunii | 10 [IpenocraBienne nHGOPMALIUH 110 TEME, BHIMIOJTHEHUE

10 XUMUH 32 KypC TECTOBBIX 3a/IaHUN

OCHOBHO IITKOJIBI.

[ToaroroBka k

rocy/1apCTBEHHON

WUTOrOBOM

arrectaruu (I'MA)

Pe3epBHOE Bpems 4 OrnpenenieHrie OCHOBHBIX MMOHATHM, HAOIIOJCHUE U

JUIS IPOEKTHOM OTKCaHKe MPU3HAKOB Mpoiiecca, opopmiieHHue oTYeTa

JeSATSIbHOCTH HaOoIeHuH ¢ GopMyITHpPOBAaHUEM BBIBOJIOB,
COCTaBIICHUE IIJIaHA TEKCTa, MOUCK UHPOPMAITUH U3
Pa3IMYHBIX UCTOYHUKOB, COCTABJICHUE TAOJIHI] M CXEM.
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