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IHosicHuTeIbHAA 3alIUCKA
PabGowas mporpamma  coctaBieHa Ha  ocHOBe  (DenepasibHOTO  rocyaapCTBEHHOTO
oOpa3oBatenpHOrO cTannapra, [IpumepHoii paboueil mporpaMmbl Kypca XUMHU pa3pabOoTaHHON
k yueOnukam aBtopoB O. C. I'abpuensna, N.I'. Ocrpoymona, C. A. CnaakoBa ains 8—9 kiaccoB
obmieo0OpazoBarenbHBIX opranu3anuid. Yueonoro mwiana MKOY «COI Jlucuackuii LO».
Pabouas mporpamma opuentupoBana Ha YMK O.C.I'abpuensna, WN.I'. Ocrtpoymona, C.A.
Cnanxosa s 8-9 knaccos, M.: Ilpocsemienue, 2019
Ucnonwiytoresa yueonuku: [ aopuensn O. C., U.I. Ocmpoymos, C.A. Craoxose Xumus. § Kiacc -
M.: Ilpoceemenune, 2019; I'abpuenan O. C., U.I. Ocmpoymos, C.A. Cnaokos Xumus. 9 xinacc. -
M.: Ilpocsemenue, 2019.
[Iporpamma Kypca XUMHH JUISI OCHOBHOHM IIKOJIBI pa3padaThiBajlaCh C y4ETOM TEPBOHAYAIBHBIX
MPEJCTAaBICHUH, MMOJyYCHHBIX YYallUMHUCS B HAYAIBHOM IIKOJE TPU M3YYCHHH OKPYKAFOIIETro
MUpA.
Pabouas mporpamma paccuntana Ha 134 vaca: 8 xiacc -2 vaca B Hezenmo (68 yacoB 3a roxn), 9
KJacc — 2 Jaca B Hejelnto (66 4acoB 3a roj).
B paGoueii mporpaMme Mpou3BEACHO pa3ieieHne yueOHOro MaTepraa:

* Ha 0O0s3aTeNbHBII Marepualsl, BKIIOYEHHBIH B TpeOOBaHUS K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB OCHOBHOM IITKOJTBI (HarieyaTaH MPSIMBIM IIPUPTOM);

* JIOTIOJIHUTENIGHBIN ~ MaTepHat, KOTOPBIA W3y4aeTcs B  3aBUCHMOCTH OT  YPOBHS
TIOJITOTOBJIEHHOCTH KJTacca K OCBOCHHUIO JAHHOTO MaTepraa (BbIICICH KypCHBOM).

ILlnannpyembie pe3yabTAThl 00yUYeHMS:

BbIMyCKHUK HAYYUTCS:

® 3HATh (IOHUMATBH):
—XUMHYECKYI0O CUMBOJIMKY: 3HAaKU XUMUYECKUX JIEMEHTOB, (POPMYJbl XMMHUYECKUX BEILECTB,
YpaBHEHUSI XUMUYECKHUX PEaKIIHii;
— Ba)KHEHIIME XWMHUYECKUE TOHATHUS: BEIIECTBO, XMMHYECKHUH AIIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEINIbHbIE aTOMHAas U MOJIEKYJISIpHAsi Macchl, MOH, KaTUOH, aHUOH, XUMHUYECKas CBS3b,
AIIEKTPOOTPHUIATENEHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIICHUS,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OO0BEM, pPACTBOPBI, AJIEKTPOJIUTHI U HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT  JUCCOLMAIUS,  OKHUCIUTENb ¥ BOCCTAHOBUTENb,  OKUCJICHHE U
BOCCTaHOBJICHUE, TEIJIOBOM A(PQEKT peakiru, OCHOBHbIC THUIBI PEAKIH B HEOPraHUYEeCKON
XUMHUH;
— (GOpPMYIUPOBKMA OCHOBHBIX 3aKOHOB U TEOPHH XUMHH: ATOMHO-MOJEKYISPHOTO YYEHHS,
3aKOHOB COXpPaHEHHUS MacChl BEIIECTB, TIOCTOSIHCTBA COCTaBa BEIIECTB, ABOrajipo;
nepuoauueckoro 3akona J[.M. MenneneeBa; TeopuH CTPOCHHS aTOMa M YYCHHsS] O CTPOCHHH
BEIIECTBA; TEOPUH IJICKTPOJIUTUYECKON TUCCOLMAIIUU U YUCHUSI O XUMHUUYECKOHN peaKkinu;
Ha3bIBATh:
— XUMHUYECKHE JIEMEHTHI;
— COEMHEHHUS N3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
—OpraHu4ecke BellecTBa Mo ux GopMyse: MeTaH, 3TaH, ITUJIEH, alleTHJIeH, METaHOJI, 3TaHOJI,
TJIMLIEPUH, YKCYCHAsl KACIO0Ta, TII0K03a, CaXxapo3a;
OOBSCHSTH:
— (u3MYECKUH CMBICI aTOMHOTO (TMOPSAKOBOTO) HOMEpa XMMHUYECKOTO JJIEMEHTa, HOMeEpa
rpynmel W Tepuoaa B mepuogudeckoi cucteme [[.M. MenpaeneeBa, K KOTOPBIM DJIEMEHT
MIPUHAIJICIKHUT;
— 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B MpEleNax MallbIX
MEPHOJIOB U A-TPYIII, a TAaK)Ke CBONCTB 00pa3yeMbIX UMU BBICIITUX OKCUIOB U THIPOKCH]IOB;
— CYIIIHOCTH MPOIIecca AIEKTPOJUTHICCKON AUCCOIUAIINH U PEaKIIUii HOHHOTO 0OMEHa;
XapaKTepU30BaTh:
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— XUMHYECKHE OIJIEeMEHTHl (0T BOJOpOJA JI0 KajblUs) HA OCHOBE UX IMOJOXKEHUS
B IIEPUOJIMYECKON cucTeMe xumuueckux diemeHToB J[.JM. MenneneeBa u 0coOeHHOCTEM
CTPOCHHA UX aTOMOB,
— B3aUMOCBSI3b MEXK/Iy COCTABOM, CTPOSHUEM M CBOMCTBAMU HEOPraHUIECKHUX BEIICCTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHM4€CKUX BCUICCTB (HpOCTI)IX BCIICCTB —
METAJUIOB U HEMETAJUIOB, COCTMHEHU —OKCHUIOB, KHCIIOT, OCHOBAaHUM, aM()OTEPHBIX OKCHJIOB U
TUAPOKCHJIOB, COJICH);
OIpPEAEIATD:
— COCTaB BEILECTB 110 UX (popMysam;
— BAJICHTHOCTbB U CTCIICHU OKHCJICHUA 3JICMCHTOB B COCJMHCHHUU
— BHU/bI XUMHUYECKOU CBSI3U B COCAMHCHUAX,
— TUIIBI KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEILECTB;
— MPUHAAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJlacCy COEIUHEHMUI;
— THUIIBI XUMHWYCCKUX pCaKHHﬁ;
— BO3MOXHOCTb IPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa;
COCTaBJIAATH:
— CXEMbI CTPOCHHUA aTOMOB ICPBBIX JABaALATH J3JICMCHTOB Hepnonnqecxof/i CHUCTEMBI JII/I
MenneneeBa;
— ¢dopMyIBl HEOPTAHUMYECKUX COSAMHEHUI N3YUCHHBIX KJIACCOB BEIIECTB;
— YpPaBHCHUA XHMHYCCKHUX peaKHHfI, B TOM YHCJIEC OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX, C
MTOMOIIBI0 METO/1a JIEKTPOHHOTO OajaHca;
e (Oe3omacHO oOpamaThCes:
C XUMHYECKOH TOCYION U Tab0paTOPHBIM 000PYI0BaHUEM;
® TPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT:
— MOATBEPKIAIOIMINN XUMUYECKUH COCTAaB HEOPraHUYECKUX COCTMHEHUI;
— MOATBEPKAAIOIINNA XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;
— TI0 TIOJIYYCHHIO, COOMpPAHHMIO W PACMO3HABAHHWIO Ta3000pa3HBIX BEIIECTB (KUCIOpOAA,
BOJIOPO/JIa, YTJIEKUCIIOro ra3a, aMMHaKa);
— IO ONpENENICHUI0 XJIOpUA-, Ccyiab(haT-, KapOOHAT-MOHOB U HOHA aMMOHHS C IOMOIIbIO
KaueCTBEHHBIX PEaKILIUi;
® BBIUUCIISATH:
— MAacCOBYIO JIOJII0 XUMHUYECKOT0 JIeMEHTa 10 (hopMyIie COeTMHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE;
— Maccy OCHOBHOTI'O BEIIECTBA I10 U3BECTHOI MAacCOBOIl 10JIM pUMeceit;
— 00BEMHYIO JI0JTI0 KOMIIOHEHTA ra30BOil cMecH;
— KOJIMYECTBO BEIECTBA, 00bEM MM MAcCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, 00bEMY WU
Macce peareHToB, WK MPOAYKTOB PEaKIIH;
® JCMOJBb30BaTh MPHOOPETEHHBIE 3HAHWSA M YMEHHUSA B MPAKTUYECKOW IEATENBHOCTH U
MTOBCEHEBHOM KU3HU:
— g 6e3omacHOro oOpallleHus C BElIeCTBaMM M MaTepHuajaMd B IMOBCEIHEBHOM KHU3HU U
IPaMOTHOTO OKa3aHUA MEPBOY MOMOIIIH MIPH 0KOTaX KUCIOTAMU U IIeT0YaMHu;
— JUTsl OOBSICHEHUS OTAETIBHBIX (PAKTOB U MPUPOIHBIX SBICHUI;
— JUTSI KPUTUYECKOH OTIEHKH MH(POPMAIUH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

BbIIyCKHUK IMOJYYHMT BO3MOKHOCTh HAYYUThCH
® XapaKTepU30BaTh OCHOBHBIE METOJBI MO3HAHUS XUMUYECKHUX OOBEKTOB: HAOIIOJCHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHNUE;
® pa3nuyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):
— XMMHUYECKHUE AIEMEHTHI U IPOCTHIE BEILIECTBA;
— MeETaUIbl U HEMETAJUIBI M XapaKTepU30BAThb OTHOCUTEIBHOCTHh MPUHAUIEKHOCTH TaKUX
00BEKTOB K TOW WJIM WHOU TpyTIIeE;



— OpraHWYecKHe U HEOPraHNYECKUE COCIMHEHUS;
— THJIPOKCUIBI (KHCIOPOACOAEpIKAIINE KUCIOTHI, OCHOBaHHS, aM(pOTEpHbIEC TUIAPOKCHIBI);
— OKCHJIBI HEcoJ1e00pa3yromire u cojeodpasyroniue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHBIE);
— BaJICHTHOCTh M CTETIEHb OKHUCIICHUS;
— CHUCTEMaTHYECKHE U TPUBUAIBHBIC TEPMUHBI XUMHUUECKOW HOMEHKJIIATYPHI;
— 3HAKOBYIO CHCTEMY B XMUMHUU (3HAKH U (HOPMYJIIBbI, HHACKCH U KO3()(UIINEHTHI, CTPYKTYPHBIE
U MOJICKYISIpHBIE (DOPMYIBI, MOJIEKYISApHbIE W HWOHHBIE YPAaBHEHUS PpEaKIHi, MOJHBIE W
COKpaII€HHbIE HMOHHBIC YpPaBHEHHS PEAKIHUW, TEPMOXMMHUYECKHE YpaBHEHHs, 0003HAUYCHUS
CTETIEHU OKUCIICHUS U 3apsaa HOHA B GOPMYIIe XUMUIECKOTO COSNHEHMS);
® pa3nuyaTbh XUMUYECKHE OOBEKTHI (B IMHAMUKE):
— (m3uYecKre U XUMHYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS U TUCCOIHALINH;
— OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN 0OMEHa;
— CXEMBI U YpaBHEHUS] XUMHUECKUX PEaKIHii;
COOTHOCHTB:
— DK30TEPMHUECKUE PEAKIINH U PEaKIH TOPECHNUS;
— KaTaJIMTHYECKUe U (pepMEHTATHBHBIEC PEAKIINH;
— MeETaJlll, OCHOBHBINM OKCHJI, OCHOBAaHHUE, COJIb;
— HeMeTaJll, KUCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;
— CTpOEHHE aTOMa, BHJ XMMHYECKOH CBS3M, TUI KPHUCTALTMYECKOW PEIMETKH W (HU3HUECKUE
CBOMCTBA BEIIECTBA;
— HAXOXKJICHHUE DJIEMEHTOB B IIPHUPO/IE ¥ IPOMBIIIICHHBIE CIIOCOOBI MX TTOJTyICHUS;
— HE0OX0IMMOCTh XMMHYECKOTO MTPOM3BOJICTBA U TPEOOBAHUI K OXpaHEe OKPYKaIOLIEH Cpebl;
— HeoOXOAMMOCTb IPHMEHEHHs] COBPEMEHHBIX BEUIECTB M MaTepUaJOB M TpeOOBaHHUU K
3I0POBBECOCPEIKCHHUIO;
® BBJABMraTbh M OSKCIHEPUMEHTAJIBHO MPOBEPATh TUIOTE3bl O XHMMUYECKMX CBOMCTBax
BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHUS U MPUHAAIEKHOCTU K ONpeAeIEHHOMY Ki1accy
(Tpyrmme) BemecTB;
® I[IPOrHO3MPOBaTh  CIIOCOOHOCTH  BEIIECTBA  IMPOSIBIATh  OKUCIMUTENbHBIE WU
BOCCTAHOBMTENbHbBIE CBOICTBA C Y4ETOM CTENEHEH OKUCIIEHHS 3JEMEHTOB, BXOISIIUX B
€ro COCTaB, a TaKXKe MPOJYKTOB COOTBETCTBYIOIIMX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii;
® COCTaBIATh  YpPAaBHEHUS  peakUMid ¢  ydacTUeM  TUIMYHBIX  OKHCIMTEJIEH
U BOCCTaHOBUTEJIEH Ha OCHOBE AJIEKTPOHHOI0 OanaHca;
® ONpelensTh BO3MOXHOCTb  INPOTEKAHUS  XUMHUYECKUX  peakluili Ha  OCHOBE
JIEKTPOXUMUYECKOTO pslia HaNpsHKEHUH MeTajuloB, psiia 3JIeKTPOOTPULIATEIEHOCTH
HEMETaJIOB, TaOJIMIIbI PACTBOPUMOCTHU U YUETA YCIOBHUM IPOBEACHUS PEAKLUi;
® [IPOBOAUTH PACUYETHI HO XUMUYECKUM (POPMYJIaM U YpPaBHEHUSIM:
— U151 BBIBOJIAa ()OPMYJIBI COEAUHEHHSI TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— U1 IPUTOTOBJICHHSI PACTBOPA C UCIOJIb30BAHNEM KPUCTAJUIOTUPATOB;
—JUI1 HaXOXKJECHUS JOJM BBIXOJA MPOAYKTa PEAKIMHM IO OTHOLICHHWIO K TEOPETHUYECKH
BO3MOKHOMY;;
— ¢ ucrnoJib30BaHueM npasuia I'eii-Jlroccaka 06 00BEMHBIX COOTHOILIEHUSX T'a30B;
— C HMCIIOJIb30BAaHUEM HOHATHH «KMOJIbY, «XMMOJIb», «UUCIIO ABOTaIpoy;
— II0 TEPMOXUMHUYECKIUM YPAaBHEHHSIM PEAKIINH;
® T[IPOBOJAUTH XUMHUECKHH HKCIEPUMEHT C HEYKOCHHUTEIbHBIM COOJIIOJICHUEM MpPaBUII
TEXHUKU 0€30IaCHOCTHU:
— M0 YCTaHOBJICHUIO KAYECTBEHHOT'O U KOJMYECTBEHHOT'O COCTAaBA COEANHEHMS;
— TIPU BBIMOJIHEHUH UCCIIE0BATEIBCKOTO MTPOCKTA;
— B JIOMAIIIHUX YCJIOBUSX;
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® HCIIOJIb30BAaTh HpI/I06peTéHHBI€ KIIFOYCBLIC KOMIICTCHIUW JIs1 BBINIOJIHCHHA IMMPOCKTOB U
y4eOHO-UCCIE0BATENbCKAX PAOOT MO M3YYCHHUIO CBOWCTB, CIIOCOOOB IOJY4EHHS U
pacro3HaHMsl BELLIECTB;

® OIpcacIATb HUCTOYHUKHU XUMHYCCKOM I/IH(i)OpMaLII/II/I, MMpCACTaBJIATH CIIMCOK
I/IH(bOpMaIII/IOHHI)IX peCypCcoB, B TOM YHUCIIC W Ha HWHOCTPAHHOM A3BIKC, T'OTOBUTH
WH(GOPMAIIMOHHBIN MTPOAYKT U MIPE3CHTOBATH €T0;

e OOBEKTHUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCIICCTBAX W XHUMHYCCKUX IMIPOLCCCaX,
KPUTHYECKH OTHOCHUTCS K IICEBJIOHAY4YHOM MH(OpMaluu, HET0OpOCOBECTHON pekame B
CpeacTBax MaccoBOM nHpopmanuu;

® CO3JaBaTb MOJCIN U CXEMbI IJIA pCHICHUA y‘Ie6HI>IX U II03HaBaTCJIbHBIX 3ada4.

MeTanpeaMeTHble pe3yJbTAThl 00y4eHH s

1) onpeoenenue neneit coOCTBEHHOr0 00YUYCHUSI, TOCTAHOBKA M (POPMYIIMPOBAaHHUE /st ce0sI HOBBIX 3a/1a4;
2) naianuposarue MyTel JOCTHKEHHUS KEIaeMOro pe3yibTata 00ydeHHsI XUMUU KaK TeOPETHIECKOro, TaK
U DKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coommuecenue CBOMX ACHCTBHI C TUIAHUPYEMBIMH pE3YJIbTATAMH, OCYUecmeEieHue KOHTPOJIs CBOCH
JeSITeTFHOCTH B TIPOIIECCE TOCTHIKEHHS PE3YNbTata, onpedeienue Clioco00B AEWCTBUN MPH BHITIOTHEHUU
J1a00PaTOPHBIX M MPAKTUYECKUX PaOOT B COOTBETCTBHH C IIPABUIAMH TEXHUKU O€3011aCHOCTH;

4) onpedenenue WCTOYHUKOB XHMHYECKOW HH(MOpPMaIMU, TONydeHHEe H aHaiu3 e€, Co3JaHue
WH()OPMAITMOHHOTO MTPOAYKTA U €T0 MPE3SHTAIINS;

5) ucnonvzoeanue OCHOBHBIX HHTEIUICKTYaJdbHBIX OICpAlMil: aHaIM3a M CHHTE3a, CPaBHEHUS WU
CHUCTeMaTh3alny, OOOOMIEHUS W KOHKPETH3allUW, 6bisdGleHie TPUINHHO-CICACTBCHHBIX CBSI3CH W
nocmpoeHue JOTHYECKOTO PACCYKICHHSI U yMO3AKIIO4eHUs (MHIYKTUBHOTO, NIEAYKTHBHOTO H TIO
aHAJIOTHH) Ha MaTepHalie €ECTECTBEHHOHAYYHOTO COAEePIKAHMUS;

6) ymenue co3naBaTh, IPUMEHSAThH U MPEOOPA30BBIBATh 3HAKH U CUMBOJIBI, MOJICITH M CXEMBbI JUIsl PEIICHHUS
Y49eOHBIX ¥ ITO3HABATENbHBIX 33/1aY;

7) ¢popmuposanue n pazsumue SKOIOTHIECCKOTO MBIIUICHUS, YMEHHE IPUMEHSThH €ro B MO3HABATEIbHOM,
KOMMYHUKATHBHOM, COLIMAIBHOMN MPaKTUKE ¥ IPOPECCHOHATBLHON OPUEHTAIUY;

8) cenepuposanue uyieii u onpeaeIeHre CPEACTB, HEOOXOAUMBIX JUIS UX pean3alliu.

JINYHOCTHBIE pe3yJIbTaThl 00y4YeHUs

1) ocosnanue CBOCH STHUYECKOW MPUHAUICKHOCTH, 3HAHHE HCTOPUM XUMHHU W BKJIaja
POCCHICKOM XUMHYECKON HAYKU B MUPOBYIO XUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOINICHHS K [O3HAHHIO XHMHH; TOTOBHOCTH
Y CIOCOOHOCTH y4alIuXCs K CaMOpPa3BUTHIO U CamMOOOpa30BaHUIO HA OCHOBE H3YUEHHBIX
(akTOB, 3aKOHOB U TEOPHM XHMHH, OCO3HAHHOTO BBIOOpA M MOCTPOEHHE WHIUBUAYAIbHOMN
00pa3oBaTeNbHON TPACKTOPUH;

3) ¢opmuposanue MEIOCTHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA, HEOTHEMJICMOH YaCThiO
KOTOPOil SIBJISIETCSA XUMHUECKasi KapTHHA MUPA;

4) o6radenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DPa3BUTHS HAyKH |
0OIIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMHUECKUM;

5) ocsoenue conManbHBIX HOPM, MPaBUIJI TIOBEACHHS, pojieid ¥ (OPM COIUATBHOW KU3HU B
CollMyMe, TPHUPOAE U YACTHOW >KM3HH Ha OCHOBE SKOJOTHYECKOW KYyIbTYphl U 0€30MacHOTro
oOpallleHus ¢ BElIeCTBAMU U MaTepualaMH;

6) opmuposanue KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH H
B3pOCIBIMH B Ipoliecce  oOpa3oBaTeiabHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIEA0BATENbCKOM, TBOPUYECKOM U IPYTUX BUIOB I€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.



Coaepxkanue Kypca XuMHUH 8 Kj1acca

Tema 1.HavanbHble HOHATHSA U 3aKOHbI XUMHH

Tena u BemectBa. CBOMCTBa BeIECTB. DTaJIOHHBbIE (DU3UYECKHME CBOWMCTBA BelIECTB. Martepuaibl U
MaTepuaioBCACHUC. Ponp xumum B KHU3HU COBPEMECHHOI'O O6IIICCTBa. OTHolIenne O6III€CTB3 K XUMHUHU:
xeMouiust 1 xeMooous.

Meronsl m3ydenus xumun. HaOmiogenue. DxcrnepuMeHT MopnenupoBanue. Mopenn MaTepHalbHBIE H
3HAKOBBIC NI CUMBOJIBHBIC.

laser. JKunpkoctu. TBEpnpie BemiecTBa. B3anMHBIE TEpexoipl MEXKIY AarperaTHBIMH COCTOSTHUSIMU
BEIIIECTBA: BO3rOHKA (CyOJMMalvs) ¥ AecyOiMManvs, KOHJCHCAIM U WMCIapeHUe, KPUCTAJUIM3AIUs U
TIJIaBJIEHUE.

Ousnueckue sBiIeHUS. UUCThIE BEMIECTBA M CMECHU. | OMOTeHHBIE M TeTeporeHHbie cmecu. CmecH
ra3oo0pasnbie, xujakue u TBEpAbIe. CriocoObl pa3jeicHHMsl CMECEH: IMEPEeroHka, WM JAMCTHIUISAIUS,
OTCTanBaHHe, PUIBTPOBaHUE, KPUCTAIUIN3AIUS WK BblapuBaHue. Xpomarorpadus. [Ipumenenne 3tux
CHoco00B B JIAOOPATOPHOI MPAKTHKE, HA TIPOM3BOJICTBE U B OBITY.

XUMHYECKUE dJIEMEHTBI. ATOMBI I MOJIEKYIIBL. [IpOCThIe U CIIOKHBIE BEIIecTBa. AJUTOTPOIHS Ha IPUMEPE
kuciopoaa. OCHOBHBIC TTOJIOKEHHSI aTOMHO-MOJIEKYJISIpHOro yueHus. MoHbl. BerecTBa MONEKYISIPHOTO
Y HEMOJIEKYJISIPHOT'O CTPOCHUS.

3Haku (CHMBONIBI) XHUMHYECKHX 3JeMEHTOB. MHQopMainsa, KOTOpYI0 HECYT 3HAaKH XHMHYECKUX
DJIEMEHTOB. OJTHMOJIOTHSI HAa3BaHUK HEKOTOPBIX XHUMHYECKHUX JJICMCHTOB. HepI/IOJII/IT-IeCKaH Ta6.HI/IIIa
xumudeckux 3nemeHToB JI. M. MeHzeneeBa: KOpPOTKOIEPUOJHBI W JUIMHHOIIEPUOJHBIN BapUaHTHI.
[leproapr u rpynmel. ['aBHas n moGoyHas moArpynmel, uin A- u b-rpynmsl. OTHOCHTENBHAS aTOMHAs
Mmacca.

Xumnueckue dpopmynel. Uagekcsl U kodddurmentsl. OTHOCHTENBHAS MOJIEKYJIsIpHas Macca. Maccoas
JIOJIsI XUMUYECKOT 0 3JIeMeHTa B coelnHeHnu. MHpopMains, KOTopyro HecyT XuMHU4Ieckrne (hopMyJIbl.
BanentHoct. CrTpykTypHble (OpMynbl. XHMHUYECKHE 3JIEMEHTBHI C IMOCTOSHHOH W IIEPEMEHHOM
BaJICHTHOCThIO. BbiBom (opmynbl coeiumHeHus 10 BaleHTHOCTH. OmpeneneHne BaleHTHOCTH
XHUMHYECKOro dieMeHTa 1o (opmyie BemectBa. CocTaBieHHe Ha3BaHUN COSTUHEHUM, COCTOSIINX W3
JBYX XUMUYECKHX 3JIEMEHTOB, 110 BAJIEHTHOCTH. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

XUMHUYECKUE peakiuu. PeareHThl U MPOIYKThl peakiuu. [Ipu3Haku XUMHUECKUX PEeaKUuil. Y CIOBUS UX
MIPOTEKaHUS U MpeKpanieHns. Peakum ropeans. OK30TepMUYECKHE U SHIOTEPMUYECKIE PEaKIIH.

3aKOH COXpaHEHWS MacChl BEIMIECTB. XUMHUYECKHe ypaBHeHHsS. COCTaBlieHHE XMMHYECKHUX YpaBHEHUH.
Nudopmarus, KoTOPyr0 HECET XUMHUIECKOE YpaBHEHHE.

Knaccudukarms XuMU9ecKnX peakIui 10 COCTaBy M YHCIY PEarcHTOB M MPOAYKTOB. THITBI XMMHYECKHIX
peaknmii. Peakum coeqmHeHMs, pa3IoKeHNs, 3aMelIeHns 1 oOMeHa. KaTanmn3atopsl 1 KaTajms.
JdemoHcTpauuu

Kosnekuust MmaTepuaaoB U U3ACIIHUI U3 HUX.

OOBEMHBIC M MIAPOCTEPIKHEBBIE MOJICTTH HEKOTOPHIX XUMUYECKUX BEIIECTB.

Mopenu KpUCTaINTIAYECKUX PEIIETOK.

Cobupanue npubopa Aj1s MOoTy4eHUs ra3a u IpoBepKa ero repMeTUYHOCTH.

Bo3sronka nona niu HadTanuHa.

ArperaTHbl€ COCTOSIHUS BOJIbI.

Paznenenne 1ByX HECMEMIMBAIOIIUXCS KUIAKOCTEN C IIOMOLIBIO JICIIUTEIBHOU BOPOHKH.
Juctunistop u ero padora.

YcranoBka ans GpuiIbTpoBaHus U €€ paboTa.

YcTaHoBKa /715 BeITapuBaHus U e€ paboTa.

Komnnekuust ObITOBBIX TPUOOPOB 17151 GUIBTPOBAHUS BO3TyXa.

Pa3znenenue kpacsiiero Bemectsa (GaoMacTepa ¢ HOMOIIbIO METOAa OyMaxXHOUM XpoMaTorpadum.
Monenu amoTpOMHBIX MOIUPUKAIIUN YrIIepoia U Cephl.

ITony4yenue o30Ha.

KopoTkonepnoublii ¥ JJIMHHONEPUOJIHBIA BapuaHThl mepuoauueckod cucremsl [ .
Menneneesa.

Anmnapar Kumnma.



Paznoxxenne 6mxpoMara aMMOHUS.

['opeHue ceppl 1 MarHueBOMU JICHTHI.

OnbIThI, HIUTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MACChI BEIIECTB.

I'openue ¢ocdopa, pacTBopeHHE MPOAYKTa TOPEHHS B BOAE W HCCIECIOBAHUE IOJYYECHHOTO
pacTBOpa JIaKMYyCOM.

B3anmopaeiicTBue COJISIHON KUCIIOTHI C IUHKOM.

[Tonyuenue rugpoxcuna meau(ll) u ero pasnoxkeHue npu HarpeBaHUU.

JlabopaTopHble ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEHN 1a00paTopHOI OCYIBI.

* [IpoBepka repMeTHYHOCTH IpUOOpa /171 MOTYYEHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMU, 00Opa3yIOLUIUMU TPaHUT.

* [IpuroToBiieHne reTeporeHHON CMECH MOPOIIKOB CEPBI € HKEIE30M U UX pa3JiesIeHuE.

* BzaumoelicTBrEe pacTBOPOB XJIOPUJIOB U MOJIUJIOB KaJIMs C paCTBOPOM HUTpaTa cepedpa.

* [Tonyuenue runpoxcuna meau(Il) u ero B3auMoelicTBHE ¢ CEPHON KUCIOTOM.

* B3anmopelicTBre pacTBOpa COJbI C KUCIOTOM.

* IIpoBepka 3aKkOHa COXpaHEHHUS MacChl BEIIECTB Ha IMpPHUMEpPE B3aUMOJICHCTBUS MIENOUU C
KHCIJIOTOM.

* [IpoBepka 3aKkOHa COXpAaHEHHUS MACChl BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS MIENOUHN C COJIBIO
xeneza(Ill).

* Paznoxenue mepokcuma Boaoposa ¢ momornipio okcumaa Mapradma (IV). 11.3amemienne
KEJIe30M MEM B METHOM KYIOpOCe.

IIpakTHYeckne padoThI

1. IlpaBuna TexHUKHA O€30MTACHOCTH U HEKOTOPHIE BUABI Pa0OT B XMMUYECKOH JTabOpaTopuu.

2. HabGmroieHue 3a Topsieii CBE4OH.

3. OuncTka NOBapEHHOU COJIH.

Tema 2. BaikHelmme npeacTaBuTeJ M HEOPraHMIeCKUX BelleCTB.

KoaunyecTBeHHbIE€ OTHOIIEHUSI B XUMHH

CocraB Bo3ayxa. [Tonstue 06 00bEMHOI m0e () KOMIOHEHTA MIPUPOTHON Ta30BOM CMECH —
Bo31yxa. Pacuér o0bEMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEMHOMN A0JIe U HA0OOPOT.
Kucnopoa. Oszon. Ilomyuenue xucnopoma. CoOupanue © pacro3HaBaHHE KHCIOPOJa.
XUMHYECKHE CBOWCTBA KUCIOPOa: B3aUMOJICHCTBUE C METAJJIaMH, HEMETAJJIaMH U CJIOKHBIMU
BelecTBamu. [Ipumenenue kucinopoaa. Kpyropopor kuciaopona B Ipupo/ie.

Oxcuapl. O6pa3oBaHue Ha3BaHUM OKcUOB 1O UX Gopmyinam. CocraBienue GopMya OKCUIOB I10
ux Ha3BaHusAM. [IpencraBuTenu OKCUIOB: BOJIA U YIIIEKUCIIBIN ra3, HeraéHas u3BecCTb.

Bonopon B mpupone. ®dusnueckne M XMMHUYECKHE CBONCTBA BOJOpOJA, €ro MOJIydeHUE U
MIPUMEHEHHE.

Kucnotsl, ux cocraB u ux knaccupukanus. Muaukatopsl. Tabnuna pactBopumocTt. CepHas u
COJISTHASIKHCIIOTHI, UX CBOWCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopumMocTh coseil B Boae. [IpeacraBurenu coneid: Xmopui
HaTpusi, KapOoHAT HaTpus, ochar KaIbIHs.

[Toctosinnas ABoranpo. KommdectBo BemiectBa. Moinb. Monsipuas macca. KpatHele enTuHUIIBI
M3MEpEeHus KOJMYECTBAa BEIIECTBA — MHWUIMMOJb M KWJIOMOIb, MHIJUIUMOJNSpHAS U
KHJIOMOJISIPHASI MacChl BEILIECTBA.

Pacu€tel ¢ wuCHONB30BAaHUMEM TIOHATHUN «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«TIOCTOSIHHASE ABOT/IpO».

3akoH ABoraapo. MomspHblii 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh ra3a
10 APYroOMy rasy.

KpaTHble equHUIBI H3MEPEHUS — MUJUTUMOJIIPHBIA U KHJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX
BEIIECTB.
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Pacu€rsl ¢ uCnob30BaHMEM MOHATUN «KOJIMYECTBO BELIECTBAY, «MOJIIPHASI MACCa», «MOJISIPHBIN
00BEM Tra3oBy, «4UCIO0 ABOTAIPO».

I'unpocdepa. KpyroBopoT Boasl B mpupoje. PusnyuecKue W XHUMHYECKHE CBOWCTBA BOJBIL:
B3aUMOJICCTBHUE C OKCUJAMH.

OcHoBanusl, ux coctaB. PacTBOpuMOCTh OCHOBaHUil B BoJie. MI3MeHeHne OKpacKu UHAUKATOPOB B
meno4vHou cpene. IlpencraBurenu menoden: ruJpOKCUIbI HATPHsL, KIS U KaJbIUs.
PactBopurens u pactBopéHHoe BemectBo. PactBopsl. PactBopenue. ['maparel. MaccoBas nois
pacTBOpEHHOTO BemiecTBa. Pacu€Tel, CBsI3aHHBIE C UCIIOJIH30BAHUEM IOHATUSI «MACCOBas IO
PAacTBOPEHHOTO BEWIECTBAY.

JdeMoHcTpanuu

Ompenenenue coaep>Kanusi KUCIOPOIa B BO3AYXeE.

[Tonydyenue kucmopoia pa3jaoKeHUeM MepMaHraHaTa Kajaus U IEPOKCHIa BOJOPO/Ia.

Cobupanue METoJ0M BBITECHEHHUS BO3/TyXa U BO/JIBI.

Pacno3naBanue kuciopoa.

l'openue marnusi, xenesa, yris, cepsl 1 pochopa B KUCIOpOIE.

Komnekuust okcuos.

[Tonydyenue, cobupanue u pacrmo3HaBaHHE BOJOPO/IA.

I'openue Bogopoa.

B3aumonetictBue Bogopoaa ¢ okcumom meau(1l).

Konnexuust MUHEpaTbHBIX KUCIIOT.

[IpaBuno pa3baBieHus: cepoil KUCIOTHI.

Komnekuus coseid.

Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHHH M COJICH B BOJE.

HekoTopeie MeTaibl, HEMETaJIbl U COSMHEHHSI C KOJIMYECTBOM BEILIECTBA, paBHBIM 1 MOJIb.
Mogenb MossipHOTO 00BEMa Ta3000pa3HBIX BEIIECTB.

Komneknust ocHoBaHUH.

JlaGopaTopHble ONBITHI

* [TomyTHEHME N3BECTKOBOW BOJBI ITPU IPOITYCKAHUH YTJIEKHUCIIOTO rasa.

* [Tonyyenue Bogopo1a B3aUMOICMCTBUEM IIUHKA C COJISTHOM KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT € MOMOILBIO MHANKATOPOB.

* I3MeHeHre OKpAacKu MHAUKATOPOB B IIEJIOYHOM Cpefe.

* O3HaKOMJIEHHE C MpenapaTamMy JOMAIlHEW WM IIKOJbHOW alTEeYKHU: PACTBOPAMM IEPOKCHA
BOJIOPOJa, CHUPTOBOM HACTOMKHU M0/1a,aMMHAKA.

IIpakTHyeckue padoTbl

4. Tlonyuenue, coOupaHue 1 pacro3HaBaHUE KUCIOPOA.

5. [lomyyenue, cobupanue 1 pacro3HaBaHHe BOAOPO/IA.

6. IIpuroroBiieHrEe pacTBOPA € 3aJaHHON MacCOBOM J10JI€H paCTBOPEHHOTO BELIECTBA.

Tema 3.0cHOBHBIE KJIACCHI HEOPraHUYECKUX COeTUHEHU M

O6oOmenue cBeneHui 00 OKCHAAX, MX KiIacCH(UKAIlMU, Ha3BaHMIX M cBoicTBaX. CriocoObl
MOJIy4eHUS] OKCUIOB

OcHoBanusi, ux Kilaccuukaiusi, Ha3BaHWsS U CBOWCTBa. B3aumoneicTBHE C KHCIOTaMmw,
KUCTIOTHBIMU OKCHJIAMU M COJISIMH. PasnoskeHue HepacTBOPUMBIX OCHOBaHUU. CrocoObl
MOJIy4eHUsI OCHOBAHUH.

Kucnotel, ux knaccudukamuss W HazBaHus. OOImMe XUMHYECKHE CBOWCTBA KHUCIOT.
BzaumoneiicTBue KUCIOT C MeTaulaMd. OJIEKTPOXUMUYECKUN pSJI HANPSDKEHUN METasuioB.
BzaumoelicTBre KHUCIOT C OKCHIaMU METAJUIOB. B3auMonieiicTBue KHUCIOT ¢ OCHOBAHHSAMH —
peakiusi HeWTpanu3anuu. B3aumoneicTBue KUCIOT ¢ comsiMu. [lomydeHne OECKUCIOPOAHBIX U
KHCTIOPOICOACPIKAIINX KHCIIOT.

Conu, ux knaccudukanus u CBoicTBa. BzanmoieiicTBue coeli ¢ MeTaiaMu, 0COOCHHOCTH 3TUX
peakuuii. BzauMoaencTBue coJieit ¢ CosIMHU.



['enetnueckue psapl MeTtajla W HeMerauia. ['eHeTudeckass CBs3b MEXIy Kiaccamu
HEOPraHMYeCKUX BEIECTB.

JlabopaTopHbIe ONbITHI

* B3aumoieiicTBHE OKCHAA KaJIbIUS C BOJOM.

* [IToMmyTHEHNE N3BECTKOBOW BOJBI.

* Peakuusa HeTpanusanyu.

* [Tonyuenue runpoxcuna meau(Il) u ero B3anmoaelicTBue ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(1l) npu narpesanuu.

* B3auMoieficTBUE KUCIIOT ¢ METaJIJIaMHU.

* BzaumoieficTBUE KHCIIOT C COJISIMU.

* O3HaKOMJICHHE C KOJIJICKITUEH COJICH.

* Bzaumoneiictue cynbdarta meau(ll) c sxxemnesom.

* BzaumoieficTBUE CcoJiel C COJISIMH.

* ['eHeTHuecKasi CBS3b MEXK]Y KjlacCaMW HEOPTraHMYECKHX BEIIECTB HAa MpPUMEpEe COCAMHEHUM
MEJIH.

IIpakTHyeckne padoThl

7.Pemienne SKCHEpUMEHTANBHBIX 3amad 1Mo TemMe «OCHOBHBIE KJIACChl HEOPTaHWYECKUX
COCTMHEHMIN.

Tema 4. Ilepnoanuyeckuil 3aK0H U NMEepHOIMUYECKAsE CHCTeMAa XMMHU4YecKHuX djemenToB /[ .
MenaeneeBa. CTtpoeHue aromMa

EcrecTBeHHBIE CeMECTBA XUMUYECKUX DJIEMEHTOB: IIEJIOYHBIC U IMIETOYHO3EMETbHBIC METAIIIBI,
rajioreHbl, WHEpTHBIC (OnaropomHbie) Ta3el.  AMdorepHOCTh. AMQOTEpHBIE OKCHUIBI U
ruapokcuabl. KomiiekcHbie comu.

Otkpeitiie JI. Y. MeHneneeBbiM MNEPUOAMYECKOTO 3aKOHA M CO3JIAHUE WM MEPUOIUYECKOMN
CUCTEMBI XUMHYECKHUX FTEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKUX 371eMEeHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
atomoB. Jloka3aTenbCTBa CIOXHOCTH cTpoeHHsi aToMoB. OmbiTel Pesepdopna. [lnmanerapHas
MO/IENIb CTPOEHUS aToMa.

CocraB aTOMHBIX s/€p: NPOTOHBL, HEUTPOHBI. OTHOCUTENbHAs aToOMHas macca. B3anMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI MAacCay.

Muxkpomup. DiekTpoHbl. CTpoeHUE JIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKUX JIEMEHTOB 1 —
20. ITonsiTue 0 3aBEpIIEHHOM SJIEKTPOHHOM YPOBHE.

N3otonbl. ®duszmyeckuit cMmbica cuMmBoJiMKUA [lepuoanueckoit  cuctembl. CoBpeMEHHas
(bopMynTUpOBKa MEPUOJAUYECKOTO 3aKoHAa. VI3MeHeHus CBOICTB 3J€MEHTOB B NEPUOAAX H
rpymnnax Kak QyHKIUs CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa D3JEMEHTa-MeTajula M 3JeMEHTa-HeMeTaula 1[0 MUX [OJOXEHUIO B
MEPUOJNUECKON cCUCTeME XUMUYECKuX 3neMeHToB 1. Y. Menaeneena.

JdeMoHcTpanun

Paznuunbie opMbl TaOIHII TEPUOIUUECKON CHCTEMBI.

MogenupoBanue nocTpoeHus nepuoanueckou cucremsl /1. . Menneneena.

Mogenu aToMOB XUMHUYECKUX 3JIEMEHTOB.

Monenu aToMOB 3J€MEHTOB 1—3-T0 eproI0B.

JlabopaTopHbIe ONBITHI

* [Tonydenue am¢poTepHOT0 TUAPOKCUIA U UCCIIEIOBAHIE €TO CBOMCTB.

Tema 5. Xumnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

Nonnas xumuueckas cBs3b. MoHbI, 00pa3oBaHHBIE aTOMaMU METaJUIOB U HEMETaIoB. CXeMBbI
o0pa3oBaHUs HOHHOU CBS3M JUIsl OMHAPHBIX COeTUHEHU. VIOHHBIE KPUCTAIITUYECKHE PEIIETKH 1
(¢usznuecKkue CBOWCTBA BEIIECTB C ITUM THUMOM pemérok. [loHsaTe o GopMynbHON equHHIIe
BEILIECTRA.
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KoBaneHnTHast Xumudeckass CBA3b. OJIEKTPOHHBIE M CTPYKTypHbIe Qopmynsl. llonsTne o
BaneHTHOCTU. KoBaneHTHas HemnouisspHasi cBsi3b. CxeMbl 00pa30BaHUSl KOBAJIEHTHOW CBSI3M AJIS
OMHApHBIX COCTUHEHUH. MOJIEKYISIpHbIE M aTOMHBIE KPHCTAJUIMYECKUE PEHIETKH U CBOMCTBA
BELIECTB C 3TUM THUIIOM PELIETOK.

DNeKTpOOTPULIATENBHOCTD. Psij anexTpooTpunatensHocTy. KoBaneHTHas MOIspHAs XUMUYECKas
cBsa3b. Jlumosnb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM IMOJIAPHOM CBSI3U JUIsl  OMHAapHBIX
coeuHEHUI. MOJIEKyIIpHblE U aTOMHbIE KPUCTAJLIMYECKUE PEIIETKH M CBOWCTBA BELIECTB C
3TUM THUIIOM PELIETOK.

Merannuueckas XUMHYECKas CBS3b M METaJNIM4ecKas KpucTaimueckas pemérka. CpolicTBa
BELIECTB C 3TUM THUIIOM peléToK. Equnas npuposa XuMUYECKUX CBS3EH.

Crenenp oxwucieHusi. CpaBHEHHE CTENEHM OKHUCIEHUS U BajleHTHocTu. [IpaBuna pacuéra
CTETEeHEW OKUCIIEHUS 10 POpMYIaM XMMUYECKUX COETMHEHUH.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu.OnpesienieHne  CTeNeHeW  OKUCIEeHMS s
AJIEMEHTOB, OO0pa3yIOIIMX BELIECTBAa pa3HbIX KiaccoB. Peaknuu HOHHOrO oOOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCINUTEIb U BOCCTAHOBMUTENb, OKHCIEHUE WU
BoccTaHoBlieHHe. (CoCTaBlieHHE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKUuit
METOJIOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpauuu

BuneodparmenTts! u cnaiifpl «MloHHAs XuMudeckas CBS3bY.

Komnexknus BemecTs ¢ HOHHOM XUMHYECKOU CBSA3BIO.

Moneny HOHHBIX KPUCTANINYECKUX PEIETOK.

BuneodparmenTs! u crnaiiapl «KoBaneHTHass XUMUYECKast CBSI3bY.

Komtekuyst BemecTB MOJIEKYJIIPHOTO M aTOMHOTO CTPOEHUSL.

Moneny MOJEKYISPHBIX U @aTOMHBIX KPUCTAJIIMYECKUX PEHIETOK.

BuneodparmenTs! u crnaiiasl «MeTamndeckass XaMHIeCKasi CBS3bY.

Komnexuus «MeTamibsl ¥ CriiaBb».

B3anMoselicTBre IMHKA C CepoH, COMSTHOM KUCTIOTOH, Ximopuaom meau (1I).

l'openue maruus.

B3anmopeiicTBre XJIOpHON U CEPOBOAOPOTHOMN BOIBI.

JlaGopaTopHble ONBITHI

* M3roToBIiIeHNE MOJENHN, WILTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3U

Conepmanne Kypca XuMHH 9 kJj1acca

Tema 1. IloBTOpeHne u 00001IeHHE CBeAeHUI O Kypcy 8 Kiacca

bunapusie coeaunenus. Okcunpl cojeoOpasymooliue M HecoseoOpasyromue. [ uapoKCUIbL:
OCHOBaHUS, aM(OTEpHbIE THIPOKCHUIIBI, KUCIOPOACOAepkaliue KUcIoThl. CpeaHue, KUcIible,
OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o01eHrue cBeCHUH O XUMHUYECKUX peakiusax. Krmaccudukanus XUMUYECKHX peaklHid Mo
pa3NMYHBIM TPU3HAKAM: COCTAaBy W YHUCIY pEarupyomux U oO0pa3yloluxcs BeLIeCTB,
TerioBoMy 3¢ dekTy, 00paTUMOCTH, U3MEHEHUIO CTEIIEHEH OKUCIEHUS JIEMEHTOB, 00pa3yroIuX
pearupyroiye BeLEeCTBA, arperaTHOMy COCTOSIHUIO PEArupyrollnX BEHIECTB, MCHOJIb30BAHUIO
KaraausaTopa.

[Tonatue o ckopocTu XUMHUECKOW peakuuu. DaKTophl, BIMAIONIME HA CKOPOCTh XMMHUYECKHX
peakuMii: mpUpoJa pearupyroluxX BeElIeCTB, HMX KOHIIEHTpalUs, TeMIlepaTypa, IJIOMalb
CONPUKOCHOBEHUS, HANM4YKE Kartanu3aTtopa. Karamus.

JdeMoHcTpanuu

O3HakoMJIEHHE C KOJUIEKIMSIMU METAJNIOB U HEMETAILIOB.

O3HaKoOMJIEHHE C KOJUIEKIIMSIMA OKCHUJIOB, KMCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEaKlUK OT MPUPOAbl PEAarMPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUUYECKOU Peaklui OT KOHUEHTPAIMU PearupyrouuX BEIIECTB.
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3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakluu OT IJIOUIaJN COIPUKOCHOBEHMS pEarupyrommx
BEILIECTB («KHUIISIIUHA CIIOM»).

3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMH OT TEMIIEPATYpPhl PEarupyroIINX BEIIECTB.
JlabopaTopHbIe ONbITHI

*B3auMoieiicTBHE aMMHUaKa U XJIOPOBOJIOPO/IA.

* Peakuusa HeTpanusanyu.

» HaGmronenue TeruioBoro 3ddexra peakuu HenTpan3amm.

* BzaumopeiictBue cepHoil kucnotsl ¢ okcugom meau(1l).

* Paznoxenne nepokcuia BOJOPOa ¢ IOMOIIBIO KaTaja3bl KapTohes.

* 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOM peakUuu OT MPUPOJbl pEarupyrolux BEIIEeCTB Ha
IpUMepe B3aUMOJEHUCTBUSA PACTBOPOB THOCYIb(paTa HaTpus U Xjopuaa Oapus, THOCyab(dara
HATpPHUSL U COJITHOM KUCIIOTBHI.

* 3aBUCHMOCTb CKOPOCTH XUMHYECKON PEAKIIMH OT IPUPOJIbl METAJUIOB MIPU UX B3aUMOJACHCTBUU
C COJIIHOM KHMCIJIOTOM.

* 3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT MPUPOJIbl KUCIOT MPU UX B3aUMOJIECHUCTBUU C
KEJE30M.

* 3aBUCUMOCTb CKOPOCTU XUMUYECKOUN peaKkuu OT TeMIepaTypbl.

*3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakiuu OT KOHIEHTPALUH.

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peakluu OT IUIOHIai COMPUKOCHOBEHUS pearupyronmx
BEIIECTB.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOHN PEaKIMU OT KaTaJIn3aTopa.

Tema 2. XuMu4ecKue peakiud B PaCTBOPAX 3JIEKTPOJIUTOB

[TonaTre 00 AMEKTPOIUTHYECKON AMCCOLMAIMU. DIIEKTPOJIUTHI U HEDJIEKTPOIUTHL. MexaHu3m
JMICCOLMAIIMN AJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoMm cBs3H. CTeneHb AJIEKTPOJIUTUUYECKON
nuccouuanuu. CuibHbIE U c1a0ble 37eKTPOIUTHI.

OcHOBHBIE TOJIOKEHUS TEOPUH ANEKTPOIUTHYECKON nucconnanuu. Kinaccuduxaiss HOHOB U UX
cBoiicTBa. KucnoThl, 0CHOBaHMSI U COJIM KaK AMEKTPoIUThl. VX Kiaccuukanus U AUCCOIUaIIus.
OO0mue XMMUYECKHe CBOICTBA KHUCIOT: U3MEHEHHE OKPACKH MHAMKATOPOB, B3aUMOJEUCTBUE C
MeTaJJlaMU, OKCHJIaMU M TUAPOKCHUIAMH METalIOB U COJSAMH. MOJEKYNIsIpHble U HOHHbBIE
(moyHbBIe ¥ COKpaIIEHHbIE) YpaBHEHUS peakinil. XUMUYECKUN CMBICT COKPAIIEHHBIX ypaBHEHUI.
YcioBus MpOTEKaHUS PEaKUil MEXKy JIEKTPOJIUTaMU 10 KOHIIA. Ps/1 akTHBHOCTH METaIJIOB.
OOmue XUMHYECKHE CBOMCTBa IeJIO4Yed: B3aUMOJICHCTBHE C KHUCIOTaMH, OKCHIAMU
HeMeTalyioB, coyiiMd. OOmMe XUMHYECKHEe CBOICTBA  HEPACTBOPHUMBIX  OCHOBAHHUM:
B3aUMO/ICHCTBUE C KHUCIOTAMHU, PA3JI0KEHUE IPU HATPEBAaHUU.

OO0mue XUMHYECKHe CBOWMCTBA CPEAHMX COJIeH: B3aUMOJICHCTBHE C KHUCIOTaMH, MIEI0OYaMHU,
COJISIMU U MeTaJUlaMH. B3anmoieiicTBie KUCIBIX COJIEH CO MIeouaMu.

I'unponus kak 0OMeHHOE B3aUMO/JICHCTBUE COJiel ¢ BOAON. [ MIponH3 COMu CHIIBHOTO OCHOBAHUS
u cnaboit kucnoThl. ['Maposn3 comu cinaboro OCHOBaHHMS M CHJIBHOM KHUCIOTHI. BomopoaHbrit
nokazatenb(pH).

CBoiicTBa KHCIIOT, OCHOBAaHWN, OKCHUIOB U COJIEH B CBETE€ TEOPUU DIEKTPOIUTHUECKOM
JMCCOLIMAIIMU U TIPEACTABICHUI 00 OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.
JdeMoHcTpanuu

HcnbiTaHne BEECTB U X paCTBOPOB HA 3JIEKTPOIPOBOIHOCTb.

3aBUCHUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIMH.

JIBUKEHHE OKPAIIEHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

OrnpezneneHue xapakrepa cpeibl B pacTBOpPax coJieil.

JlabopaTopHbIe ONbITHI

¢ lucconmanus ciadpIX dJIEKTPOIUTOB HA IPUMEPE YKCYCHON KHUCTOTHI.

* I3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOM Ccpeie.

*Peakuus HelTpanu3auu pacTBopa MENOYH pa3InYHbBIMU KUCIOTaMHU.
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* [Tonyuenune runpoxcuna meau(Il) u ero B3anMoaelicTBHE ¢ pa3IMYHBIMU KUCIOTAMHU.

* BzaumoseiictBue criibHBIX KUCHOT ¢ okcusioM meau(Il).

* B3auMo1eliCTBHE KUCIIOT C METaJIJIaMHU.

» KauecTBeHHas peakuusi Ha KapOOHAT-UOH.

* [Tonyyenue cTyiHSI KDEMHUEBOW KHUCIOTHI.

 KauecTtBeHnHas peaxiysi Ha XJIOPHU/- WU CYJIb(haT-HOHBI.

* MI3MeHeHre OKpacKu MHAUKATOPOB B IIEJIOUHON cpelie.

* B3auMo1eliCTBHE IIETIOYEN C YIIEKUCIBIM Ta30M.

» KauecTBeHHas peakuysi Ha KATHOH AMMOHHUS.

* [Tonyuenue runpoxcuna meau(Il) u ero pasnoxenue.

* BzaumoeiictBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue runpoxcuaa xeneza(Ill).

* BzaumoseiictBue xenesa ¢ pactBopoM cynbdara meau(1l).

IIpakTnueckune padoThl

1. Pemenue skcriepuMeHTANIBHBIX 3a7a4 10 TeMe «DJIEKTPOJIUTHIECKAsT TUCCOLUAIIUS.

Tema 3. HemeTa/11bl M MX COeIMHEHHS

CrpoeHne aTOMOB HEMETAUIOB W HUX TOJOKEHWE B NEPHUOJUYECKOM cucreMe. Psan
aneKkTpooTpuiarenbHocTd. Kpucramnmdyeckue peméTkd HEMETalioB — MPOCTBIX BELIECTB.
Ouznyeckue cBoiicTBa HemeTasioB. OOmmMe  XMMUYECKHME CBOWMCTBA  HEMETAJIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIbHBIE.

["anmorensl, cTrpoeHne UX aTOMOB U MoJieKyll. Pu3ndyeckrue U XUMUYECKHE CBOMCTBA raJlOr€HOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBONCTB TaJlOT€HOB B 3aBUCHMOCTH OT HUX IIOJIOKEHUS B
nepuoInueckoit cucreMe. HaxosxieHre rajJjoreHoB B Ipupoie U UX MoJydeHue. bruonoruueckoe
3Ha4YE€HHE U IPUMEHEHHE TaJIOrE€HOB.

lasoreHoBOOpPO/IBI M COOTBETCTBYIOIIME UM KHUCJIOTBHI:  IUJIaBUKOBAas,  COJIAHAsd,
OpoMOBOJIOpOIHAs,, MOA0BOAOpoaHas. ['amorenunsl. KauecTBeHHbIE peakuuu Ha TajJOreHH]I-
noHsl. [IpuMeHeHne coeqMHEHNI TaJIOr€HOB.

O6mass xapaktepuctuka »djeMeHTOB VIA-rpynmel. Cepa B mpuponen e€ MoJydeHHE.
AmnotponHbsie MOAu(pUKAIIMU CEePhl M HMX CBOWCTBA. XHWMHUYECKHE CBOWCTBA Cepbl U €&
IIPUMEHEHHUE.

CepoBoJiopoa: CTpOEGHHE MOJIEKYNbI, (PU3MUYEeCKHe M XHMHUYECKHE CBOICTBa, MOJY4YCHHUE H
3nauenue. CepoBogopoanas kuciora. Cynbdusl u ux 3Hadenue. JIloMuHOPOPHI.

Oxcup cepri(1V), cepaucras kucnora, cynbQutsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.
Oxkcun cepwi( V1), ceprast kuciora, cyabdarsl. Kpucramioruaparsl.

CepHasi KUCJIOTa KaK CHJIbHBIH AJIEKTpoauT. CBOWMCTBA pa30aBICHHOM CEPHOM KHCIOTHI Kak
TUMAYHOU KHUCJIOTBHI: B3aUMOJICHCTBUE C METajlaMU, OCHOBHBIMH U aM()OTEPHBIMH OKCHIAMH,
OCHOBaHUSMU M aM(OTEPHBIMH THIPOKCHAAMU, coisiMi. KauecTBeHHasi peakius Ha Cyibdar-
HOH.

OOmiasi xapakTepucTHUKa 3JIeMEHTOB VA-Tpymmbl. A30T, CTPOEHUE €ro aToMa M MOJIEKYIbI.
®u3nueckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHUE a30Ta. A30T B IPUPOAE M €ro
OMOJIOTHYecKast poJib.

AMMUaK, cTpoeHue MOJIEKYIbl U (U3NYECKUE CBOMCTBA. AMMUAaYHas BOJa, HAIATBIPHBIN CIIUPT,
ruapaT amMmmuaka. JIoHOpHO-aKIENTOPHBIA MeXaHU3M 00pa30oBaHUS CBS3H B KATHOHE aMMOHUSL
BoccranoButenbHbie cBolicTBa aMmuaka. Coiau aMMOHHMS U uX npuMeHeHue. KauectBeHHas
peakuys Ha KaTHOH aMMOHMUSL.

Oxcuzpl a30Ta: HecoJeoOpa3ylolue U KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHMCJIOTa, €€ NIOJIydeHue U cBocTBa. HuTpartsl.

docdop, crpoerne atoma u amuorponus. Pochuasr. Pochun. Oxenn pocdopa(V) u pochopnas
(oprodochopnas) kuciaora. Pocgartsl.

OOmiast xapakTepucTuka 371eMeHTOB [VA-rpynmnbl: 0cCOOEHHOCTH CTPOEHUS aTOMOB, MPOCTHIX
BEILIECTB M COECAVMHEHUN B 3aBUCHUMOCTHU OT IOJIOKEHUS IEMEHTOB B NEPUOAMUYECKON CHCTEME.
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VYraepon. AmnotpomHble MoaupuKanuu: anma3, rpadur. AMopdHBIA yriepox: caxa,
aKTHBUPOBAHHBIM yrojb. AncopOumsa. XuMuYeckne CBOHCTBa yriepoaa. Kokcoxumumyeckoe
MIPOU3BOJICTBO U €ro npoaykius. Kapoump.

Oxkcun yrinepoaa(Il): crpoenune monekynsl, monydeHue u cBoiictBa. Okcua yriepoaa(lV):
CTPOEHHUE MOJIEKYJbl, MOJIY4YE€HHUE W CBOMCTBA. YrojbHas kuciaora. Conu yroibHOW KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHl. TeXHUYecKas: U MUIIeBast COJa.

OpranuyeckasixuMusi. YTJI€BOJIOPOIbI.

Mertan, 3TaH U IponaH Kak NpeaeibHble (HACBIIIEHHbIE) YIJIEBOJOPOAbl. DTUIEH U aleTHIIEH
KaK HempeaenbHble (HEHACHIIEHHBIE) YyrieBoAopoAbl. CTpyKTypHBIE (OPMYIBI BELIECTB.
I'openue yrineBonopoaos. Peakuinu aerupupoBaHus MpeieiabHbIX YIIEBOA0POIOB.

CrupTbl. DTUJIOBBIA CIUPT, €r0 MOJIy4€HUE, MPUMEHEHHE U (PU3UOJIOTUYECKOE JIEHCTBUE.
TpéxaToMHBIN cIUPT MIULEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.
Kpemuuii: crpoenue atomMa U HaxoxxJaeHue B mpupojie. Cunuiuasl ¥ criiad. CBOWCTBa KPEMHUSL.
Oxcup kpemuusi(1V). KpemuueBas kucnora u e€ conu.

[IpousBoncTBO cTekyna U 1eMeHTta. lIpoayKius CHUIMKaTHONM HPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, pasHc. Ontuyeckoe BOJIOKHO.

Hemerannel B mpuponae.®@pakiunoHHas MEpEeroHka >KMJIKOr0 BO3AyXa KaK Croco0 MOJydeHHs
KHuciaoposaa, a3ora W aproHa. [lomyuenue ¢ocdopa, kpemHuUs, xjopa, HoJa. DIEKTPOIU3
pacTBOpOB.

[Tomyuenue cepHON KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOIHUECKask CXeMa, METO]| KUIIALIETo Ciof,
MPUHIIMIBI TEIUI000MEHa, MPOTUBOTOKA U IUPKYIsuu. Oneym.[Ipon3BoicTBO amMmmMHaka: ChIpbE,
XUMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemoHcTpauuu

Komneknyst HeMeTaios.

Moneny KpUCTaNINYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIDHBIE.

O30HaTOp M MPUHLUIBI €T0 PadOTHI.

I'opeHne HeMeTaI0B — MPOCTBIX BELIECTB: cephl, pochopa, IPEBECHOTO YIIs.

OO0pa3s1bl TaJOreHOB — MPOCTHIX BEIIECTB.

BsauMonelicTBrEe TaJIOr€HOB ¢ METALJIAMHU.

BeiTecHenue xjopa OpoMOM WM HOJA U3 PACTBOPOB UX COJIEH.

Komtekuyst mpupoAHbIX COEAUHEHUH XJI0pa.

B3anmopelicTBue ceprl ¢ MeTAJIIaMU.

I'openue cepsl B KHUCIOPOJE.

Komnexkuus cynbGuaHbIX pya.

KavecTBeHHast peakuys Ha Cyab(UA-UOH.

Obec1BeunBaHUE OKPALICHHBIX TKAHEW CEPHUCTHIM Ia30M.

B3aumoneiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEBIO.

OOyrnMBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEPHOI KMCIOTOM.

Huarpamma «CocTtaB BO3oyXa».

[Tomy4yenue, cobupanue u pacrno3HaBaHHE aMMHAKA.

Paznoxenune 6uxpomara aMMOHHS.

B3auMoencTBre KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO.

I'openue yé€pHoro nopoxa.

Pa3noxeHne HUTpara Kajaus U TOPEHUE B HEM JPEBECHOTO YT OJIbKA.

OO6pa3s1bl IpUPOAHBIX coeanHeHH (hocdopa.

I'openue pocdopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tomydyenue 6enoro ¢pocdopa 1 UCTIBITAHUE €r0 CBONCTB.

Komnekmus «O0pa3ubl IpUPOAHBIX COSTUHEHUN YTIIIepoaay.

IToprper H. 1. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WM Ia30B AKTUBUPOBAHHBIM
YIIEM.

YeTpoiCcTBO MPOTUBOTA3A.
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Mogenu MOEKyJl METaHa, 3TaHa, ITWICHA U alleTUJICHA.

B3aumoeiictBue 3TuneHa ¢ OpoMHON BOAOM M pacCTBOPOM I€pMaHIraHaTa Kajus.
OOu1re XuMUYecKre CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOW KUCIOTHI.
KauecTBeHHas peakiiis Ha MHOTOAaTOMHBIE CIIUPTBHI.

Komnexmust «O0pa3upl IpUPOAHBIX COSANHEHHH KPEMHUS.

Komnekuus crexna, KepaMUKH, IEMEHTA U U3JIENUN U3 HUX.
Komexkuust npoiyKiuu CUIMKaTHOM MPOMBIIIIJIEHHOCTH.
Buneodparmentst u cnaiipt « [ [pon3BOICTBO CTEKIIA M IEMEHTA.
Komnekuus «IIpupoHpie COeAMHEHNS] HEMETAIIIIOBY.

Buneodparmentst u cnaiinpl «@pakiipioHHas EPEeroHKa KUIKOTO BO3IyXa.

Buneopparmentst u  cnaiinel  «llomydeHue  Bojopoja,  KHMCIOpoJa M TaJOr€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

Mopenu anmapatoB AJis IPOU3BOJCTBA CEPHOM KUCIIOTHI.
Mopenp Kunsmero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneogparmenTst u cnaiiapl «I[Ipon3BoicTBO CEpHOM KMCIOTHI».
BuneogparmenTs u cnaiias! «I[Ipon3BoacTBo aMmMHuaKay.
Konnexuust «Coipb€ 1 MOJTy4eHUSI CEPHOUN KUCIOTHI».
JlaGopaTopHble ONBITHI

e Pacnio3HaBaHue rajlOr€HUI-HOHOB.

» KauecTBeHHbIe peakiuu Ha Cylb(aT-noHbI.

» KauecTBeHnHas peakuusi Ha KATHOH AMMOHHUSI.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA.
*KauecTBeHHbIe peakiuu Ha pocdar-uoH.

* [Tony4yeHnue u CBOMCTBA YrOJIbHON KUCIOTHI.

» KauecTBenHas peakiuusi Ha KapOOHAT-HOH.

* [IponyckaHnue yriekuciioro raza yepe3 pacTBOp CHIIMKATa HaTpHs.
IIpakTHyeckue padoTbl
2.VI3ydeHne CBOMCTB COJITHOW KHCIIOTHI.
3./3y4yeHue CBOMCTB CEPHOM KHUCIOTHI.

4. [lonyyeHre aMMHaKa U U3y4E€HHE €ro CBOMCTB.
5. [lomyyenue yraekucioro raza. Kauecrsennas peakiusi Ha KapOOHAT-HOHBI.

Tema 4. MeTaJJbI M UX COeIUHEHUSA

[TosoxeHnre mMeTamioB B MEPHOIUYECKON cucTemMe Xxumuueckux anemeHtoB Jl. . Menpeneena,
CTPOCHHE aTOMOB W KpPHCTAUIOB METaUIOB. MeTauimueckas CBS3b W METaJUIMYecKas
KpucTautmdeckas pemeérka. Ou3nueckre CBOWCTBA METAJUIOB: 3JICKTPO- M TEIUIONPOBOIHOCTD,
OTPaXKAOIIAsl CIIOCOOHOCTD, IJIACTUYHOCTh. YEPHBIC U IBETHHIEMETAJLIIBI.

Mertamnbl Kak BOCCTAHOBUTENIM. JIEKTPOXUMUYECKUN psJ HanpspkeHud. B3aumopeicTBue
METAJUIOB C HEMETAJJIaMU, OKCUJIAMH, KACIIOTaMH, COJIIMH. AJTFOMHUHOTEPMHUSL.

OO6mas xapakTepucTuka 31eMeHTOB |A-rpynmbl. OKCUABI U TUAPOKCUIBI IIEJIOYHBIX METAJUIOB,
UX MOJY4YeHHE, CBOMCTBA, MPUMEHEHHE. BakHEeNIe COMM IIeIOYHBIX METAJUIOB, UX 3HAUEHHUE B
MPUPOJIE U )KU3HU YEJIOBEKA.

Obmas xapakrepuctuka 3meMeHTOB ||A-rpynmnbl. OKCHIIBI M THUIPOKCUIBI MIET0YHO3EMETbHBIX
METaJUIOB, UX MOJy4YEeHUE, CBOMCTBA M NpPUMEHEHHE. BakHeilllne coJii I1eI0YHO3EMENbHBIX
METaJJIOB, UX 3HAYCHHE B TIPUPO/JIE U KU3HU yenoBeka. KapOoHaThl U rupokapOOHAThI KaIbIIHs.
Bpemennas u mocrosiHHast kE€CTKOCTh BOJBL. CrmocoObl YCTpaHEHHUS BPEMEHHOU >KECTKOCTH.
Crioco0sl ycTpaHEeHHs TTOCTOSTHHOM KECTKOCTH.

CoenuHeHUs amOMUHUS B IPUPOJe. XUMUUYECKUE CBOMCTBA amoMuHUsA. OCOOEHHOCTH OKCUAA U
TUIPOKCUIA ATFOMUHUS KaKk aM(pOTEpHBIX COSAMHEHUN. BaxHelne conu aaTtoMUuHus (XJIOPHI,

cynbdar).
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OcobenHoctu CcTpoeHHMs atoma jkene3a. JKeme3o B mpupoje. Bakueimume pyasl skenesa.
[Tonyyenue uyryna u cranu. Oxcuasl u ruapokcuabt xxeneza(ll) u (). Conm xeneza(ll) u (III).
OOHapyxeHHe KaTHOHOB Kelle3a B pacTBOpe. 3HAUYCHUE COCTMHEHMIA Kele3a.

Koppo3us raszoBasg (xumuyeckas) U OJJICKTPOXUMHYECKas. 3aliuTa METAUIOB  OT
Koppo3uu.Metamiel B npupone. Ilonsatue o meramnypruu. YUE€pHas W UBETHAs METAJLTYpPrus.
[Mupomeramnyprus, THAPOMETAIUIYPrUs,  IJIEKTpoMeTamyprus.  JIOMEHHBIH  Tpolecc.
[TepepaboTka yyryHa B CTaJlb. DJIEKTPOIU3 PACILIIABOB.

JdeMoHcTpanuu

B3anmonenicTBue HaTpus, JIUTUS U KaJIbLKS C BOJOM.

['openue HaTpusi, MarHus u >keje3a B KUCIOPO/Ie.

Benbika TepMUTHOM cMeCH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPhI U KEJe3a, IIMHKA U CEPBI.

BzanmoeiicTBHe alIFOMUHHIS C KUCIIOTaMH, IIIEJI0OYaMK 1 BOJOM.

B3aumMoneiicTBue xene3a u Meau ¢ XJI0pOM.

BzanmopeiictBue Menu € KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOW KHCIOTOM
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).

Oxkpacka miaMeHH COeTMHEHUSIMH MIEeJTOYHBIX METAJIJIOB.

Oxkpacka ImIaMeHH COeIMHEHUSAMH IIEeT0YHO3EMETbHBIX METAIIJIOB.

T"amenune u3BeCcTH BOOOM.

[Tosmydenne xKECTKOM BOAbI B3AMMOAECHCTBUEM YIIIEKUCIIOT0 Ta3a ¢ U3BECTKOBOU BOJIOM.
Ycrpanenue BpeMEeHHOH KECTKOCTH KUTITYEHUEM U J0OABIICHHEM COJIBI.

YcrpaneHue NoCTOSHHON KECTKOCTH A0OABICHUEM COJIBI.

WMoHUTHI ¥ IPUHINTT UX ACUCTBUS (BUACOPPArMEHT).

Komnekuust npupoIHBbIX COEAMHEHN ATTFOMUHMSL.

Buneodparments! u cnaiiasl «OKCHT aTIOMUHES ¥ €70 MOIU(DHUKAITANY.

[Tonyuenue ampoTepHOro rUAPOKCUAA ATIOMUHUS U HCCIIEOBAHNE €T0 CBOMCTB.

Komneknus «XuMHUYECKHUE HCTOYHUKHU TOKA».

Pesynprarhl IIMTENBHOrO 3KCHEPUMEHTA [0 M3YYEHHUIO KOPPO3UU CTAIBHBIX HW3JEIUN B
3aBUCHMOCTH OT YCJIIOBHI MPOLECCOB.

BoccranoBnenue menu u3 okcuna meau(Il) Bogopomom.

BuneodparmenTs u crnaiiapl «[Ipor3BoACTBO UyryHa U CTAIH».

BuneodparmenTs u cnaiiapl «M3nenust U3 4yryHa v CTaim.

BuneodparmenTs u crnaiiapl «[Ipor3BoACTBO aIFOMUHUSY.

JlaGopaTopHble ONBITHI

* Bzanmoeiictue xenesa ¢ pactBopoM cyiabdara meau(1l).

[losryueHre U3BECTKOBOU BOJIBI U OTIBITHI C HEW.

* [Tonyuenue ruapokcuaoB sxenesa(ll) u (111).

*KayecTBEHHbIE PEaKLMU Ha KATHOHBI JKeJle3a.

IIpakTHyeckue padoTbl

6. XKéctkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

7. PellieHne 3KCIEpUMEHTANIBHBIX 3aa4 110 TeMe «MeTaiby.

Tema S. XuMus 1 okpy:Kaas cpeaa

Crtpoenne 3emun: sapo, MaHTUs, 3€MHass Kopa, JuTocdepa, ruzapocdepa, armocdepa.
Xumnueckuil coctas 3emuid. ['opablie nopoasl. Munepansl. Pyasl. OcagouHble TOpHBIE TOPOIBI.
ITone3Hble uCKOMaeMBbIe.

VICTOYHMKM XMMHMUYECKOTO 3arpsi3HEHHs OKpyXkKaromed cpensl. ['nobanbHble 3KOJOTHYECKUE
npoOsieMbl  YeloBeYecTBa: HapylleHHe OMOre€OXMMUYECKUX KPYTOBOPOTOB XMMMYECKHX
JJIEMEHTOB, MOTEIUIEHUE KJIMMaTa, KUCIOTHBIE A0KAU U Ap. O30HOBBIE AbIPBI. MeX1yHapoHOE
COTPYIIHUYECTBO B OOJACTH OXpaHbl OKPYXKAIOLIEH cpeabl OT XMMHUYECKOI'O 3arps3HEHus.
«3enéHas XUMUS.
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JdeMoHcTpanuu

Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.

Kosnexuus MUHEPAIIOB ¥ TOPHBIX MOPOJ.

Komnexuus «Pyasl MeTamiosy.

Buneodparments! u cnaiipl «I 100anbHbIe 9KOJIOTHYECKHE MTPOOIEMBI Y€TI0BEYECTBAY.
BuneodparMeHThI U CIalibl O CTETIEHH SKOJIOTHIECKON YUCTOTHI TOBapa.

JlabopaTopHbIe ONBITHI

*/3ydenue rpanura.

*/I3ydeHre MapKUPOBOK PA3JIMYHBIX BUAOB IIPOMBIIIJIEHHBIX U IIPOJI0BOJIBCTBEHHBIX TOBAPOB.

Tema 6. O6001eHHe 3HAHMI 10 XUMUM KyPCca OCHOBHOM IIKOJIbI.

[ToaroroBka k OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMEHY

CrpoeHue aTtoMa B COOTBETCTBUU C IOJIOKEHHEM XHMHUYECKOTO 3JEMEHTa B IEPUOINYECKON
cucreme. CTpoeHue BELIECTBA: XMMHUYECKasl CBSA3b M KPUCTAIJIMYECKAsl pPeléTka. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIIOB, OJaropoaHbIX
ra3oB) OT IOJIOXKEHMsI 3JIEMEHTOB B NEPUOAMYECKOM cucTeMme. TUIOJOrus HEeOpraHuYeCcKHUX
BEILIECTB, pa3/IeJICHUE UX Ha Ki1accel ¥ rpynnsl. [IpeacraBurenuy.

[Ipu3Haky m ycnoBusl NMPOTEKaHUSI XUMHYECKUX peaknuil. TUIOIOrus XUMUYECKUX PEAKIUM 110
pa3INYHbIM MIPU3HAKAM. Peaknun HMOHHOTO oOMeHa. OKHCIIATENBHO-
BOCCTAHOBHTEJIBHBIE PEAKIUH.

XWUMUYECKME  CBOWCTBA  MPOCTBIX  BEIIECTB.  XapaKTepHbIE  XMMHYECKHE  CBOMCTBA
coJieoOpa3yolnuX OKCHIOB, THUIAPOKCUIOB (OCHOBAaHUM, KHUCIOPOACOJEPKALUIMX KUCIOT U
aMm(doTepHBIX TUAPOKCHUIOB), COJICH.



TemaTuyeckoe mIaHupoBaHue 8 kjacc

17

Tema

Koun-Bo
JacoB

@DOpMBI KOHTPOJIS

KP

I1P

Tema 1.HayanpHble DOHATHSA U 3aKOHBI XUMUH

21

1

3

Tema 2.BaxHeiliue npeacraBuTenu
Heoprannudeckux semects. KosmuecTBeHHbIE
OTHOILIEHHUS B XUMUU

18

1

3

Tema 3.0OcHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTMHEHUN

10

Tewma 4.Tlepuoandeckuii 3aKOH U MEPUOIAYECKAS

cucTeMa XUMUYeCKuX 3neMeHToB /. U.
MemnneneeBa. CtpoeHue atomMma

Tema 5. Xumuueckast cBa3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHH

10

Pezeps

Bcero

68

KP -4

Inp -7

TemaTuyeckoe JIanHupoBanue 9 kiace

Tema

Koma-Bo
4acoB

DopMbI KOHTPOJISI

KP

I1P

Tewma 1. [ToBTOpeHue u o6o01IICHNE
CBEJICHUH IO Kypcy 8 Kjacca.
XUMUYECKUE peaKluu

8

1

Tema 2. XMUYECKHE peaKlvu B
pacTBopax

10

Tema 3. HemeTamnbsl ¥ UX COEIUHEHUS

24

o

Tema 4. MeTtaibl 1 UX COEAUHEHUA

15

=

N

Tema 5. Xumus 1 OKpyxarouas cpeia

2

Tema 6 . O000IIEHNE 3HAHNI T10
XMMHH 32 KypC OCHOBHOM IITKOJIBI.
IToaroroska xk OI'D.

7

[EEN

Bcero

66

KP -5

Inp -7
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