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Pabowas mporpaMma mo XHMHUHM TIOCTPOCHAa Ha OCHOBE (YHIAMEHTAJIBHOIO spa COJEpXaHHMS OCHOBHOTO oO0IIero oOpa3oBaHus,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO 0OOIIero oOpa3oBaHus, TPeOOBAHUN K CTPYKType
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pasoBaHus, MPONHUCaHHBIX B DeneparbHOM rOCyAapCTBEHHOM 00pa30BaTEIbEHOM
CTaH/apTe OCHOBHOTO 00IIero oopa3oBanus, a Taxke KoHIenmm 1yXoBHO-HPAaBCTBEHHOT'O Pa3BUTHS M BOCIUTAHMS IrpakaaHuHa Poccun.

[IpenonaBanue yueOHOTo Kypca «XMMUU» B OCHOBHOH IIIKOJIE OCYILIECTBIISICTCSI B COOTBETCTBUU C OCHOBHBIMU HOPMATUBHBIMHU JIOKyMEHTaMHU U

MHCTPYKTUBHO METOJUYECKUMHU MaTepUaTaMu:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-03;

v\ OenepanbHbii TOCYNapCTBEHHBIM 00pa30BaTeNbHLIA CTaHIAPT OCHOBHOIO OOLIEro 00pa3oBaHUS, YTBEPKIECHHBIN MPUKa30M
Muno6pnayku Poccum ot 17.12.2010 Ne 1897 «OO06 yTBepkIeHHHM W BBEICHUM B JCWCTBUE (eaepantbHOTO TroCyIapCTBEHHOTO
00pa3oBaTeNBHOIO CTAHJapTa OCHOBHOTO 00I11ero 00pa3oBaHus» (B pell. npukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

v' Xumus. Paboune nporpammel. IIpeaMernas nunus yuebuukos O. C. Tabpuensna, W. I'. Octpoymosa, C. A. Cnagkosa. 8—9 kiacchl:
yaeOHoe rmocobue it obmeoOpa3zoBarenbHbix opranmu3anuii / O. C. I'abpuensH, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTEeNbHBINA CTAHAAPT MPEAYCMAaTPUBAET M3YUYEHHE Kypca XMMHM B OCHOBHOW IIKOJIE KaK COCTaBHOMN
4acTH NpeIMeTHON 00s1acTh «EcTecTBeHHOHayuHbIE IPEAMETBD».
Kypc xumun B 8—9 kiaccax paccuuTaH Ha 2 yaca B Henento B oobeme 140 yueOHbIX yacoB. M3ydeHHme 3TOro Kypca AaeT BO3MOXKHOCTh
BBITTYCKHUKY OCHOBHOM IIKOJIBI ycrenHo caath OI'D Mo XuMuuM Kak mpeaMeTa 1mo BEIOOpY.
[Ipemiaraemelii Kypc, XOTS ¥ HOCUT OOIIEKYJIbTYpHBIH XapakTep M HE CTAaBUT 3aady HMpOQPecCHOHATBHON MOJITOTOBKH OOYYaloIIUXCs, TEM HE
MEHee, TTO3BOJISIET UM OTIPEICTUTHCS ¢ BEIOOPOM NPOdHIIst 00ydeHHUs B CTapIIIEH IIKOJIE.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOIr0 MpeaMera

1o 3aBepieHUIO Kypca XMMHH Ha TaHE OCHOBHOT'O OOIIET0 00pa30BaHus BBITYCKHUKU OCHOBHOM LIKOJIBI TOJIKHBI OBJIAJETh CIEAYIOUTUMU
pe3ylbTaTaMu:

|. Jluunocmmuvie pezynomamo:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJla POCCHICKON XMMUYECKOi HayKH B MHPOBYIO XUMHIO;

2) qbopmupoeaHue OTBCTCTBCHHOI'O OTHOIICHUS K IIO3HAHHUIO XUMHH, TOTOBHOCTHU U CIIOCOOHOCTHU 06yqafoumxc;1 K CaMOpPa3BUTHIO U



caM000pa30BaHMIO HA OCHOBE U3y4YCHHBIX (DaKTOB, 3aKOHOB ¥ TEOPUH XUMHHU; OCOZHAHHOTO BBIOOPA M MMOCTPOCHUE WHINBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

3)  opmuposanue 1EeTOCTHON €CTECTBEHHO-HAYYHON KApTHHBI MUPA, HEOTHEMJIEMOH YacThI0 KOTOPOH SBISETCS XUMHUYECKas KAPTUHA MHPA;
4) oenadenue cOBPeMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO PAa3BUTHS HAYKH U OOLIECTBEHHOI MPAKTHKH, B TOM YUCIIE U XMMHYECKHUM;

5) oceoenue connanbHBIX HOPM, TIPABHII IOBEACHHUS, posieil 1 pOPM COLUALHOMN KU3HU B COLMYME, IPUPOJIE U YACTHOM KH3HU HA OCHOBE
9KOJIOTHUECKOH KYIbTYphl U 0€30MacHOr0 oOpalieHus ¢ BEIeCTBAMU U MaTepraTaMu;

6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH M B3POCJIBIMH B IIPOILIECCE 00Pa30BaTENbLHOM,
OOIIECTBEHHO IOJIE3HOH, yueOHO-UCCIIEA0BATEILCKOM, TBOPUECKOM U APYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XMMHUEH.

Il. Memanpeomemnoie pezynomamo:
1) onpedenenue neneit cobcTBEHHOro 00yUeHHUs, HOCTAHOBKA M (GOPMYIMpPOBAaHHUE I Ce0S HOBBIX 3a/1a4;
2) naanuposanue TyTel JOCTHKEHUS KEIAEMOT0 Pe3ybTaTa 00ydeH s XUMHUH KaK TEOPETHYECKOT0, TAK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoMIX feHCTBUI ¢ MIAHUPYEMBIMH PE3yIbTATAMHU, OCYUeCmeiene KOHTPOJIA CBOEH JeATeIbHOCTH B IIPOIIECCe HOCTHKEHHUS
pe3yibTara, onpedenenue Cioco0OB IEHCTBUIN MPU BHIIOJHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUH C NIPABUIAMU TEXHUKU
0e30I1acHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIONYYEHUE U aHAIU3 €€, CO3aHue UH(OPMALMOHHOTO IIPOIYKTa M €r0 NPE3eHTALNS;
5) ucnonvsoearnue OCHOBHBIX MHTEILICKTYaIbHBIX OIEPAIUii: AHAIM3A ¥ CHHTE3a, CPABHEHHUS M CHCTEMATH3aLMK, 0000IEH)S M KOHKPETH3AIUH,
blAGIeHUe TIPUIUHHO-CIIEJICTBEHHBIX CBSI3€H U nocmpoeHue TOTHIECKOTO PacCyXACHHS U yMO3aKITI0UeHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U 110
AHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOT'O COJICPKAHUS;
6) ymenue co3naroT, NPUMEHATH U NPEOOPA3OBHIBATE 3HAKM U CHMBOJIbI, MOJIEN U CXEMBI JUIS pEIIeHUs y9eOHbIX M MIO3HABATENBHBIX 3a/1a4;
7) ¢opmuposanue u pazeumue 3K0I0THYECKOT0 MBIILICHHS, yMEHHE IPUMEHATh €T0 B 03HABATEILHOM, KOMMYHUKATUBHOMN, COIMAIBHOMN
MPAKTHKE U PO(PECCHOHATBHON OpUEHTAIINY;
8) cenepuposanue uneit u onpeneneHue cpeiCTB, HEOOXOMMMBIX IS HX PEaTU3alHY.

H1. IIpeomemnvie pesynomamer:

BbINyCKHUK HAYYUTCSH:
®  XapaKTepU30BaTh OCHOBHBIC METO/IbI MIO3HAHUS: HAOIIOJCHIE, U3MEPEHUE, SKCIIEPUMEHT;



OIUCBIBATh CBOMCTBA TBEPJBIX, JKUAKHUX, ra3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIE IPU3HAKY;

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHH «aTOM», «MOJIEKYIay, «XUMHUYECKHI 2IIEMEHTY, «IIPOCTOE BEILIECTBOY,
«CJI0KHOE BEIIECTBOY», «BAJICHTHOCTBY, «XMMHUYECKAs pEaKIHs», UCIIONIb3Yys 3HAKOBYIO CUCTEMY XUMUHU;

pacKpbIBaTh CMBICI 32aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pasnuyaTth XMMUYECKHE U (PU3HUECKUE SIBIICHMUS;

Ha3bIBaTh XUMUYECKHE HIIEMEHTHI;

OIIpEeJIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;

OIIpENIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSTMHEHUSIX;

OIPENeNIATh TUIl XMMUYECKUX PEaKIHii;

HA3bIBaTh NPU3HAKU U YCIIOBHS MPOTEKAHMUS XUMHUYECKUX PEaKLINi;

BBISIBIISATH MIPU3HAKHU, CBUJICTEIHCTBYIOIINE O IPOTEKAHUN XUMUYECKOHM peakIMy Py BBIOJIHEHUH XUMUYECKOTO OIBITA;
COCTaBJISITH (POPMYITbI OWHAPHBIX COCTMHCHUIA;

COCTABJISATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

co0oaaTh MmpaBuia 6e30macHoN padoThl IPU MPOBEICHUH OIIBITOB;

MOJTH30BaThCS JTAOOPATOPHBIM 000PYTIOBAHUEM U TTOCYI0M;

BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIYUCIISATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJsie COCTUHECHHUS;

BBIUUCIIATH KOJTMYECTBO, 00BbEM MIIM MacCy BEIIECTBA M0 KOJIMYECTBY, 00bEMY, MAaCCEe PEareHTOB MU NMPOJYKTOB PEaKIIH;
XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOia U BOAOPOAA;

MoJy4yaTh, COOMpaTh KMUCIOPOA U BOJIOPO/;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPOI;

pacKpbIBaTh CMBICI 3aKOHa ABOTaJpo;

PacKpbIBaTh CMBICI HOHATUH «TEMI0BOM 3(h(HEKT peakum», «MOJISIPHBIH 00BEM»;

XapakTepu30BaTh (HU3NYECKHE U XUMHUUECKUE CBOICTBA BOJIBI;

PacKpbIBATh CMBICII IOHATHUS «PACTBOPY;

BBIUUCIIATh MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTb COCAMHCHU S N3YUCHHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB;



XapaKTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB: OKCUIIOB, KUCIIOT, OCHOBAHUH,
COJIEH;

OIIpEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUI;

COCTaBIIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUN N3YYCHHBIX KIIAaCCOB;

IIPOBOJMTH OIBITHI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KIIACCOB HEOPraHMYECKHUX BEUICCTB;

pacrno3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEJIOYEH IO H3MEHEHHUIO OKPACKH MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIaCCaMU HEOPTaHUUYECKUX COEIUHEHUI;

packpsiBaTh cMbici [leproanueckoro 3akona J[. 1. Menaeneena;

OOBSICHATh (PU3MUECKUI CMBICT AaTOMHOTO (IIOPSIIKOBOT0) HOMEpa XMMUYECKOI 0 3JIEMEHTA, HOMEPOB I'PYIIIbI U IIEPUO/JA B IEPUOINIECKOI
cucteme JI. 1. Menzaeneera;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOICTB 3JIEMEHTOB B Tpeeiax MaJbIX MEPHOAOB U IIaBHBIX MOATPYIIIL,
XapaKTepu30BaTh XUMUYECKHE JIEMEHTHI (OT BOJOPO/1a A0 KaJblUsl) HA OCHOBE UX IOJIOXKEHUs B neproguueckoi cucreme 1. 1.
MeneneeBa 1 0COOCHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHUSI aTOMOB NIepBbIX 20 31eMeHTOB nepuoanueckoil cucreMsl /1. 1. Menneneesa;

PacKpBIBAaTh CMBICI MIOHATUN: «(XUMHUYECKAsl CBSA3bY», QIEKTPOOTPULIATEIBHOCTBY;

XapaKTepu30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOIMCTB BEIIECTB OT TUIA KPUCTAIIMUECKON PEIIETKH;

OIIPEAEIATh BUJ XUMUYECKON CBSA3H B HEOPraHUYECKUX COECIMHEHUSX;

n300pakaTh CXEMbI CTPOCHMSI MOJIEKYJI BEILIECTB, 00Pa30BaHHBIX Pa3HBIMU BUIaMU XUMHUYECKUX CBA3EH;

PacKpbIBAaTh CMBICI MIOHATUN «HOH», «KATHOH», «@HUOHY, <«QIEKTPOJMTBD), «HEIIEKTPOIUTHDY, «AJICKTPOIUTUYECCKAS JUCCOLALIHY,
«OKHCJIUTEIbY», «CTEIEHb OKUCIICHUA», KBOCCTAHOBUTEID), OKUCIICHUEY», BOCCTAHOBIICHHUEY;

OIIPEAEIIATh CTENEHb OKUCIEHHSI aToMa 3JIEMEHTA B COEIMHEHUU;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKOMN TUCCOLMALINN;

COCTaBJIATh YPaBHEHUS DJICKTPOJIUTUYECKOU TUCCOLMALIUM KUCIIOT, IIeJI0UYEH, CONEH;

OOBSICHATB CYIIHOCTb IPOIiecca JIEKTPOIUTHUECKON AUCCOLMALMY U PEAKLIMI HOHHOTO OOMEHa;

COCTaBJISITH TIOJIHBIE M COKPALIEHHbIE HOHHBIE YPAaBHEHUS PeaKklUii OOMeHa;

OIpEeNIeNIATh BO3MOXKHOCTb ITPOTEKAHHsI PEAKIIMA HOHHOTO 0OMEHa;

IIPUBOJUTH PEaKLUU, MOATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX BELICCTB;

OIMPCACIIATh OKHUCIIMTECIIb 1 BOCCTAHOBUTCIIb,



® COCTaBJIATh YpPaBHEHUS OKUCIIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIN;
e Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peaKIni;
e KJjaccu(UUIUPOBaTh XUMHUYECKUE PEaKIUH 110 Pa3InYHbIM IIPU3HAKaM;
® XapaKTEpU30BaThb B3aWMOCBS3b MEXY COCTaBOM, CTPOCHUEM U CBOWCTBAMHU HEMETAIIJIOB;
® TIPOBOJUTH OIBITHI 110 MOJYYEHHUIO, COOMPAHUIO H U3YUYEHUIO XUMHUYECKUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa,;
® DPAacCHO3HaBATh OINBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;
® XapaKTEpU30BaTh B3aAHMMOCB3b MEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;
® HAa3bIBATh OPTaHUYECKUE BEIECTBA MO UX (popMysie: MeTaH, 3TaH, TUJIEH, METAHOJI, TaHOJI, TJIMLEPHH, YKCYCHAsl KUCIIOTA,
aMMHOYKCYCHasl KMCJIOTa, CTEapUHOBAsi KACJI0Ta, OJICMHOBasA KMCIIOTA, TIII0K034;
® OILICHUBATh BIMSHUE XMMHUECKOTO 3arpsA3HEHMS OKPYKAIOLIEH cpeibl Ha OPraHu3M YEJIOBEKA;
® TPaMOTHO OOpAIIATHCS C BELIECTBAMU B IIOBCEIHEBHOM KHU3HH;
® ONpPEIENATh BO3MOXHOCTb IPOTEKAHUS PEAKIIMM HEKOTOPBIX IIPEACTABUTENIEH OPrAHUYECKUX BEILECTB C KUCIOPOJOM, BOLOPOIOM,
MeTaJlJIaMi, OCHOBAHUSIMH, TAJIOT€HAMHU.
BbINyCKHUK MOJYYUT BO3MOKHOCTD HAYYUThCSH:
* 8bI0GU2AMD U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bL O XUMUYECKUX CEOUCMBAX BeUjeCms HaA OCHOBE UX COCMABA U CIPOEHUS, UX
CNOCOOHOCMU 6CIMYNAMb 6 XUMUYECKUe peakyul, 0 Xapakmepe u npoOyKmax pasiuiHblX XUMUYeCKUX peaxkyull;
* Xapakmepuzoeamv 6ewecmed no coCmaegy, CmpoeHuIo U coUCMEam, YCManasiuéaiom nPUYUHHO-C1e0CMBEHHbLE CEA3U MEHCOY
OAHHBIMU XAPAKMEPUCMUKAMU BEUeCmd;
* cocmasnsamos MOJEKYIAPHbIE U NOJHbIE UOHHbLE YPASHEHUS NO COKPAUWEHHBIM UOHHBIM YPACHEHUAM,
®  NPOCHO3UPOBANMb CHOCOOHOCMb BeujeCmea NPOAGIAMb OKUCIUMENbHbLE ULU 60CCMAHOBUMENbHbIE CEOUCMBA C YUemOoM CheneHell
OKUCIEHUSL ITIeMEHIMO8, 8X00AUUX 6 €20 COCMAB;
* cocmaenims ypasHeHus peakyuil, COOmeemcmeyouux nociedo8amenrbHOCmMu NPesPaujeHUull HeOp2aHU4eCKUX 6ewecms pasiuiHblx
K1accos;
* gbI0BUCAMD U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bL O PE3VIbIMAMAX 6030eUCMEUs PA3TUYHBIX PAKMOPOE HA USMEHEHUE CKOPOCMU
XUMUYECKOU peakyuu,
*  UCNONbL306aMb NPUOOPEMEHHbLE 3HAHUA OJIs IKONOLUYECKU 2PAMOMHO20 NOBEOEeHUs 8 OKpYcaroujeli cpeoe;
* UCnoNbL306aMb NPUOOPEMEHHBLE KIOYesble KOMNEeMeHYUlU NPU bINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008ameNbCKux 3a0ay no
U3YYeHUI0 CBOUCME, CNOCOO08 NONYUeHUS U PACNO3HABAHUS 6eUjeCmE;



*  00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax,
*  KpumuuecKku OMHOCUMbCA K NCeBOOHAYYHOU UHpOpMayul, Hed0OPOCOBECMHOLL peKlaMe 8 CPeOCHmBax MAcCCO80 UHpopmayuu,
* 0Cco3HABAMb 3HAUEHUE MeOPeMUYeCKUX 3HAHUN NO XUMUU OJisL NPAKMUYECKOU 0esAmelbHOCMU 4el08eKd,

* coz0aiom mMooenu u cxemvl OJisl peulerust y4eOHbIX U NOZHABAMENbHBIX 3A0ay, NOHUMAMb He0OX00UMOCMb COOI00eHUs NPeONUCAHUI,
nPeonNa2aemvlx 8 UHCMPYKYUSX NO UCNOTIb30BAHUIO JICKAPCME, CPeOCme Oblmoeot Xumuu u op.



Conep:kanue nporpamMmsl
Xumus 8 kiaace
(68 uacos, 2 yaca B He€eJI10)

HavaabHble MOHATHA U 3AKOHbI XUMHUH

Tena n BemecTBa. CBOMCTBA BEIMIECTB. JTaJlOHHBIC (M3UYECKHE CBOMCTBA BEIIECTB. MaTepHuasibl M MaTtepuagoBefcHue. Ponb xumuu B
KHU3HU COBpeMeHHOro obmiecTBa. OTHOIIEHHE 00IecTBa K XUMUU: XeMODuIus u xeMo(oous.

Mertoas! u3ydyenus xumuu. Habmonenue. Dxcnepument. MoaenupoBanue. Mojienn MaTepuaibHble U 3HAKOBBIE WIIM CUMBOJIBHBIE.

I'a3sl. Kunakoctu. TeEpabie BemecTBa. B3anMHble mepexobl MEXIy arperaTHbIMU COCTOSIHHUSIMHM BEIIECTBA: BO3TOHKA (cyOnmmanus) u
necyOauManusi, KOHJCHCAIUs U UCTIapeHHe, KPUCTAJUTM3alKs U TIJIaBJICHUE.

Ouznyeckue sBaeHUs. YucTole BemiecTBa U cMecH. ['oMoreHHnle U rereporeHHble cMecu. CMecu razooOpasHble, KUAKUE U TBEPIBIE.
CrocoObl  pa3eneHus cMeceil: TMeperoHka, WM JTUCTWUISALUS, OTCTauBaHWe, (UIBTPOBAaHWE, KpUCTAUIM3allUg WJIA BbIIApUBAHUE.
Xpomarorpadus. [I[pumeHeHne 3Tux crmocoOoB B JIA0OPATOPHOM MPaKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMUYECKUE HJIEMEHThl. ATOMBI M MOJIEKyJbl. [IpocThie M cloXHBIE BemiecTBa. AJIOTponusi Ha mpuMepe kuciopoaa. OCHOBHBIE
II0JIOKEHHS aTOMHO - MOJIEKYJISIpHOTO yueHHs. MloHbl. BeniecTBa MONEKyISpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

3HaKu (CUMBOJIBI) XMMHUYECKHX 3JeMEHTOB. MH(popMmanus, KOTOpYI0 HECyT 3HAKW XUMHUYECKHUX DJIEMEHTOB. DTHMOJIOTHS Ha3BaHUU
HEKOTOPbIX XMMHUYECKHX »JJIeMeHTOB. llepuogunueckas Tabnuua xumudeckux osyemeHtoB JI. WM. MenaeneeBa: KOPOTKONEPUOIHBIA U
JUTMHHOTICPUOIHBIN BapuaHThL. [lepuoast u rpynmsl. [ aBHas u moGouHas moarpynmsl, wind A- u b-rpynmsl. OTHOCHTENBHAS. AaTOMHASI Macca.

Xumunueckue popmynsl. Uunexcsl u koaddunmentsl. OTHOCUTENbHAS MOJIEKYJISIpHas mMacca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
coequHeHnu. Mudopmanus, KOTopyro HeCyT XUMUYECKHEe POPMYJIbL.

Banentnocts. CTpykTypHBIE (GOPMYNBL. XHWMHYECKHE AJIEMEHTBI C TOCTOSHHOW W TEPEMEHHOW BAJICHTHOCTHIO. BbIBom ¢opMyib
COEMHEHMS 10 BaJeHTHOCTH. Onpe/enenre BaIEHTHOCTH XUMHYECKOI0 3JieMeHTa 1o ¢opmyiie BemecTBa. CocTaBieHne Ha3BaHUMN COeIUHEHUH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 10 BAJIECHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB.

Xumnueckue peakuuu. PeareHTsl U NpoayKTsl peakuud. I[Ipu3HaKM XMMHYECKUX pEakUui. YCIIOBHUS MX IPOTEKaHUS U IPEKPAlLCHHUS.
Peakuuu ropenus. DK30TEpMUUYECKUE U SHAOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHsI MacChl BEUIECTB. XMMHUYECKHe ypaBHEeHHUs. CocTaBieHHME XMMHYECKHX ypaBHeHMU. MH(popmanus, KOTOpYrO HEcET
XMMHUUYECKOE YpaBHEHHUE.

Kiaccudukanus XuMUIECKUX PEaKIUid TI0 COCTABY U YHUCITY PEareHTOB M MPOIYKTOB. THITBI XUMHUYECKUX peakuuid. Peakunm coequHenus,
paszioxkeHus, 3amelieHus u oomena. Karanuzaropsl u kataaus.



JdemoHcTpauuu
e Kouiekiusi MaTepuaioB U U31ENUN U3 HUX.
* Mogenu, UCIIOTB3yEeMbIE HA YpOKaX (PU3UKH, OMOJIOTUHU U TeorpaduH.
*  OOBEMHBIE U MAPOCTEPIKHEBBIE MOICTU HEKOTOPHIX XUMHUYECKIX BEIIECTB.
* Mogenu KpUCTAUINYECKUX PEMIETOK.
¢ CoOupanue mpubopa i MOJIyUYeHHUs Ta3a U MPOBEPKA €ro Ha TePMETHYHOCTb.
* Bo3ronka cyxoro jpjaa, ioga win HapTaauHa.
* ArperaTHble COCTOSIHUS BOJIBI.
* Pazgenenue IByX HECMEIIMBAKOIIUXCSA KUJIKOCTEN C TOMONIBIO ICIIUTEIHbHON BOPOHKH.
¢ JluctuinsaTop u ero padora.
* Vcra"oBka s GUIBTpOBaHUS U €€ padoTa.
* VYcraHoBKa AJis BbllapuBaHus U e€ padboTa.
¢ Komnekius ObITOBBIX MPUOOPOB It PUIBTPOBAHUS BO3AyXa.
¢ Pazzgenenue kpacsimero BemecTa gaoMactepa ¢ TOMOIIbI0 OyMaxHOH XpomaTorpaduu.
* Moaenu aJuUIOTPOITHBIX MOIU(DUKAIIMNA YTIIepOia U CEPBHI.
* Jlony4yenue o30Ha.
 Tloprpers 1. 5. Bepuenuyca u JI. . Menneneesa.
¢  KopoTkonepnoaHslil U JIMHHONEPUOAHBIN BapuaHThl [lepuoanueckoit cucremsl 1. 1. MenneneeBa
* KoHcTpyHpoBaHue mapoCcTepKHEBBIX MOJIEIEH MOJIEKY.
* Annapar Kunna.
* PaznoxxeHue GuxpomaTa aMMOHHUSI.
* T'opeHue cepbl U MarHUEBOM JICHTBI.
* Iloptpersl M. B. JlomonocoBa u A. JI. JIaBya3be.
*  OnbIThl, WUTIOCTPUPYIOLIKE 3aKOH COXPAHEHUSI MACChI BEIIECTB.
¢ Topenue dpocdopa, pacTBOpEHHUE MPOTYKTA TOPEHHUS B BOJE U UCCIICIOBAHKE MTOJIYIEHHOTO PaCTBOPA JTAKMYCOM .
* BzaumopencTBue CONSTHOM KUCIOTBI C LIMHKOM.

¢ [Tlonyuenue runpokcuna meau(Il) u ero paziaokeHue Ipyu HarpeBaHUuU.
y4



JlabGopaTropHbie ONBITHI
. O3HaKOMIICHHE C KOJIJIEKIUEH JIa0opaTOPHOU MOCY/IBI.
. [IpoBepka nmpubopa 15 MOTYYSHHS Ta30B HA TEPMETHUYHOCTb.
. O3HakoMIIeHHE C MUHEpaTaMu, 00pa3yroIIUMU TPaHUT.

. HpI/IFOTOBHeHI/Ie I‘GTGpOFGHHOﬁ CMCCH IMOPOIIKOB CCPBI U KCJIC3a U UX PA3ACIICHUC.

1
2
3
4
5. B3auMozeiicTBHE PaCTBOPOB XJIOPHUIOB U HOMIOB KalMs ¢ pACTBOPOM HHMTpara cepedpa.
6. IMonyuenne ruapoxcuna meau(ll) u ero B3auMoaeiicTBUE ¢ CEPHOM KUCIOTOM.
7. B3aumosieiicTBre pacTBOpa COMBI C KUCIIOTOM.
8. IIpoBepka 3aKOHA COXPAHEHHUS MACChI BEIIECTB HA IPUMEPE B3aAUMOIEHCTBYS IEIOUN U KUCIIOTBL
9. TIlposepka 3aK0HA COXpaHEHHUS MACCHI BEMIECTB HA NPUMEPE B3aUMOIEHCTBUS ENOUU U conn xkenesa (111).
10. PasnoxeHue nepokcuaa BOAOPOAa ¢ HOMOIIBIO okcuaa Mapranna (IV).
11. 3ameruenue xene3oM Meay B MEAHOM KYIIOPOCE.
IIpakTnuyeckne padoTsl
1. 3HaKOMCTBO ¢ jabopaTopHbIM obopynoBanueM. [IpaBuna TexHukH Oe30MacHOCTH MpH paboTe B kabuHere XuMuH. HekoTopwie BUABI
pa0or.
2. AHanu3 MoYBEI
Baskuelilmue npeacTaBuTe 1M HeOPraHudecknx semecTs. KouyecTBeHHbIE OTHOLICHUS] B XUMMU
CocraB Bozayxa. [lonsTre 06 00BEMHOI 107I€ KOMIIOHEHTA MPUPOTHON Ta30BOi cMecH — Bo3nyxa. Pacuér o0béMa KoMIOHEeHTa
ra30BOM CMECH 10 €ro 00BEMHOM 10J1€ B HA00OPOT.
Kucnopon. O3on. [Tonyuenue kucnopoaa. Cobupanve u pacrio3HaBaHHE KUCIOPO1a. XUMHUECKHE CBOMCTBA KUCIOPOa: B3aUMOICUCTBHE C
MeTaJUIaMH, HEMETAJIJIAMHU U CII0KHBIMU BelecTBaMu. [IpuMenenne kucnoponaa. KpyroBopor kucinopoa B mpupoJie.
Oxcuael. ObpazoBanue Ha3BaHU OKCUIOB 0 UX Gopmynam. CocraBieHue GopMys OKCHIOB 1O UX Ha3BaHUAM. [IpecTaBuTe N OKCHUIOB:
BOJIa U YIJIEKUCIIBIN ra3, HETal€Has u3BeCTh.
Bonopon B npupoze. dusndyeckue 1 XUMUYECKHAE CBOMCTBA BOJOPOA, €TI0 MOJIyYCHUE U IPUMEHEHHUE.
Kucnotsl, ux cocraB u knaccuduxarus. Maaukaropsl. Tabmuna pactBopuMoctr. CossiHas ¥ cepHasi KHCJIOTBI, UX CBOICTBA U
IIPUMEHEHUE.
Comnm, ux cocTaB U Ha3BaHUs. PacTBopuMOCTh cosieit B Boze. [IpeacraBurenu coneid: XJI0pua HaTpus, kKapOoHaT HaTpusi, pocdar KambIus.
[Tocrosunas ABoraapo. KonnuectBo BeniectBa. Mosib. MosiapHas macca. KpaTHble e IMHULIBI KU3MEPEHUS KOJTMYECTBA BENIECTBA —



MUJUTMMOJIb ¥ KWJIOMOJIb, MUJITUMOJISIPHAS. U KWJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuétsl ¢ ncnonap30BaHNEM MOHATHI «KOJUYECTBO BEIIECTBAY», «MOJISIPHASI MAaccay, «IIOCTOSIHHAsE ABOTaapo».
3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCHUTEIbHAS TIJIOTHOCTh OJIHOTO ra3a Mo APYyroMy.
KpaTHbie eqHUIIBI U3MEPEHUS — MUJUIUMOJIIPHBIA U KUJIOMOJIIPHBIM 00beMbI ra3000pa3HBIX BEIIECTB.
PacuéTsl ¢ ucnonb30BaHUEM TOHSATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIAPHBINA 00bEM ra30B», «ITOCTOSIHHAs ABOTaIPO».
Pacuétsl ¢ ucnonb30BaHUEM HMOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHASL Maccay, «MOJIAPHBINA 00bEM ra3oB», «IHCI0 ABOTAAPOY.
I'uapocdepa. KpyroBopoT Boab! B ipupojie. Pu3nueckne 1 XUMUYECKHE CBOMCTBA BOJBI: B3aUMOJICHCTBHE C OKCHAAMHU.
OcHoBaHnus, ux cocrtaB. PactBopuMocTh OCHOBaHMI B Boje. M3MeHeHME OKpacku WHIUKATOPOB B IIesouHou cpene. IlpencraBurenu
LIEJI0YEH: TUAPOKCU Bl HATPUS, KAJIUS U KaJIbIIHS.
PactBoputens u pacrBopéHHoe BemecTtBo. PacTtBopel. PactBopenuwe. ['maparsl. MaccoBas 110151 pacTBOPEHHOrO BellecTBa. Pacuérsl,
CBSA3aHHBIE C UCIIOJIb30BAHUEM MOHATHUS «MACCOBAS 10JS1 PACTBOPEHHOTO BEILIECTBAY.
JdemoHcTpauuu
*  Omnpenenenue coiepxKaHus KUCIOPOJIa B BO3IYXE.
* JlomydeHue KuCIOpPOAA PA3IOKEHUEM IIEPMAHTAHATA KAJIUS U IEPOKCHIA
BOZOpOAA.
¢ CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJIBI.
* Pacno3HaBaHH€ KHUCIOPOJA.
* T'openue Maraus, >kejuesa, yris, cepsl U Gochopa B KUCIOPOIE.
¢ Koutekiusi OKCUI0B.
* [lony4yenue, cobupanue M pacro3HaBaHHE BOJOPOJA.
* [T'openue Boxopoza.
* BsaumonetictBrue Bogopoaa ¢ okcuaom meau(ll).
* Komneknus MUHEpPAIbHBIX KUCIIOT.
* [IpaBumo pa30baBieHuUs: Cepoi KUCIOTHI.
* Komneknus conei.
* TaOnuua pacTBOPUMOCTH OCHOBAHHIA, KUCIIOT U COJIEH B BOJE.
* Hekoropble MeTasIbl, HEMETAJLJIBl U COEAUHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
*  Monens MOJsIpHOTO 00BEMa Ta3000pa3HBIX BEIIECTB.
JlabopaTopHbIe ONbITHI



12. TlomyTHeHHE U3BECTKOBOM BOIBI IPH IIPOMYCKAHUH YIIICKUCIIOTO ra3a.
13. [Tonydyenue BOIOpO1a B3aMMOACHCTBUEM LIMHKA U COJSHOW KUCIIOTHI.
14. PacnosHaBaHue KMCIOT HHIMKATOPAMH.
15. Usmenenue oKpacKy UHIMKATOPOB B LIEJIOYHOM CPEJIE.
16. OsmakomieHme ¢ mpemnaparaMu JOMAIHEH MM MIKOJBHOM alTeYKW — PacTBOPAMH MEPOKCHAA BOAOPOJA, COIMPTOBOM HACTOMKH MOJA M
HaIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Tomny4enue, cobupanue ¥ pacro3HaBaHUE KUCIOPOJIA.
4. Tlonyuenue, cOOUpaHUe U PACIIO3HABAHUE BOJAOPO/IA.
5. TIpuroroBieHue pacTBOPOB COJIEH C UX 3aaHHON MACCOBOU JOJIEH.
OcHOBHbBIE KJIaCChl HEOPTaHUYEeCKUX coennHeHnii O0o0IIeHre cBeIeHNI 00 OKCHIaX, X Ki1acCu(UKAIK, HA3BaHUSIX U

cBoiicTBax. CriocoObI OTYYEHHS OKCHIOB.

OcHoBaHus, Ux Kiaccudukaiys, Ha3BaHUSA U CBOMCTBA. B3anMozeicTBre ¢ KMCIOTaMHU, KHCIOTHBIMH OKCHAAMH M CoJisiMU. Pa3znokenue
HEPacCTBOPUMBIX OCHOBaHUH. CITOCOOBI TTOJTYy4eHHsI OCHOBAHHM.

Kucnorel, ux xknaccudukamuss u HazBaHus. OOmuMe XWMHUYECKHE CBOMCTBA KHCIOT. B3anMojeicTBHE KHCIOT C MeETaJlJIaMHU.
DNEKTPOXUMHUYECKUHN Pl HAMPSHKEHU MeTalloB. B3anmoielicTBre KUCIOT ¢ OKCUJIAMU METAJIIOB.
B3auMozeincTere KUCIOT ¢ OCHOBAHUAMU — PEeakLMs HeUTpanu3auuu. B3anMoaencTBue KUCIOT ¢ COJIAMH. ITonyuyenue
0ECKUCIOPOAHBIX
1 KUCIIOPOJICOACPKAIINX KUCIIOT.

Comm, ux kiaccudukamnus u cBoiicTBa. B3anmosenicTBre coseil ¢ MetaaMu, 0COOEHHOCTH 3THX peakiuid. B3anmopeiicTBue coeii ¢
COJISIMH.

['enernueckue psanbpl MeTaia U HeMeTauia. ['eHeTndeckas CBsA3b MEXKYy KJIacCaMy HEOPTraHWYECKUX BEILIECTB.
JlabGopaTropHble ONBITHI
17. BzauMopeiicTBrEe OKCHa KaJbLUS C BOOI.
18. [MomyTHEHME M3BECTKOBOM BOIEL.
19. Peakuus Heiitpanuszanum.
20. TMonyuenue ruapokcuaa meau (1) u ero B3auMoeiicTBre ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuna meau (1) npu Harpesanum.

22. B3auMoIeiicTBrE KUCIIOT ¢ METaJIJIaMHU.



23. B3aumoeicTBIE KUCIOT C COJISIMU.

24. O3HaKOMJIEHUE C KOJUIEKIIUEH COTIEil.

25. Bzaumoneiictue cyibgara meau(Il) ¢ xene3om.
26. B3anMoeiicTBre coieli ¢ COSIMH.

27. Tenerndeckas CBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IIpakTnyeckne padoThl

6. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.

Iepuoauveckuii 3akon u [lepnoanyeckasi cucreMa XMuMHYECKHX JIEMEHTOB
. U. MeHaeneeBa U CTpOeHHE aTOMA
EctecTBeHHbIE ceMelicTBa XMMUUECKHUX AJIEMEHTOB:IIEJIOYHbIE U IIEIOYHO3EMENbHBIE METaUIbl, TajJoTeHbl, MHEPTHbIE (OJaropoaHbIe)
ra3bl. AMpoTepHOCTh. AM(OTEpHBIE OKCUABI U THAPOKCU IBI. KoMIIeKCHBIE COH.
Otkpertue J. U. Menneneessim [lepuoanueckoro 3akona u coznanue uMm lleproandeckoil CHCTEMbl XUMHUYECKUX JIEMEHTOB.
ATombl Kak Qopma CyIIECTBOBAHHMS XMMHYECKUX AJIeMEHTOB. OCHOBHBIC CBEACHHSI O CTPOCHHMHM aTOMOB. JlOKa3aTeabCTBa CIOKHOCTH
ctpoenus aromoB. OnbITel Pezepdopaa. [Inanerapuas Moenb CTpOSHUS aTOMA.
CocTtaB aTOMHBIX SA€p: INPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs aToMHas Macca. B3auMOCBSI3b TOHATUH IIPOTOH», «HEHUTPOH»,
«OTHOCHUTENIbHASI aTOMHAsI Maccay.
Muxkpomup. OaekTpoHbl. CTpOEHUE JJIEKTPOHHBIX YpOBHEH aToMOB XuMHUYeCKUX 37eMeHTOB NoeNe 1-20. Ilonsitue o 3aBeplIeHHOM
3JIEKTPOHHOM YPOBHE.
N3otonbl. duszmveckuid cmbicn cuMBoiuku [lepuoamdeckoit cucrembl. CoBpemenHas (opmynupoBka Ilepuoaudeckoro 3akoHa.
W3MmeHeHus CBOMCTB 3JIEMEHTOB B MEPHOIaX U TPYIIAaxX, Kak QYHKIUS CTPOSHUS SJIEKTPOHHBIX 000JI0YE€K aTOMOB.
XapakTepUCTHUKA IEMEHTA-MeTallIa U 3JIEMEHTa-HEMETaJlJIa 110 UX ITOJIO0KEHHUIO B [lepuonnueckon cucreMe XuMuueckux aiuemeHTos 1. 1.
Menpeneesa.
JdemMoHcTpanuu
*  Paznuunbie GOpMBI TAOTUI] IEPHUOTUIECKON CUCTEMBI.
* MonenupoBanue noctpoenus [lepuonuueckoit cucrems [. . Menneneena.
* Mogenu aTOMOB XUMUYECKHX HJIEMEHTOB.
* Mogenu aTOMOB AJIEMEHTOB 1—3-T0 Mepruoa0B
JlabGopaTopHbIe ONBITHI.



28. Tonyuenue aMmpOTEPHOrO TUAPOKCHIA U UCCIIEIOBAHUE €10 CBOKCTB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHH

HonHas xumuyeckast cBsi3b. MloHBI, 00pa3oBaHHbIE aTOMaMH METANIOB M HEMETaJI0B. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U AJ1s1 OMHApHBIX
coenuHeHuil. loHHBIE KpUCTAJUINYECKHE PEIIETKU U (PU3NUECKUE CBOMCTBA BELIECTB C ATUM TUIIOM pemi€Tok. [lonaTue o popmynabHON equHULE
BEILECTBA.

KoBasieHTHass XuMHUecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHble (opmynbl. KoBajeHTHas HemonspHas cBs3b. CxeMbl oOpa3oBaHUs
KOBQJICHTHOM CBSI3U JUIsl OMHAPHBIX COeTUHEHUU. MOJEKYIIpHbIE M aTOMHBIE KPHCTAIMUYECKUE PEHIETKHU, U CBOWCTBA BEIIECTB C 3TUM THIIOM
pEIETOK.

DNEeKTPOOTPULIATEILHOCTh. Psn anekTpoorpuniaresbHocTH. KoBasieHTHas mojisipHas XuMu4deckas cBsi3b. J(umons. Cxembl 00pa3oBaHUs
KOBQJICHTHOW TIOJISIPHOM CBSI3M JJIs1 OMHAPHBIX COCTUHEHUNA. MOJIEKYISIPHBIE U aTOMHBIC KPUCTAUTMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C ATUM
TUIIOM PEIIETOK.

Mertannnueckass XMMHUYECKasl CBSI3b U METAJUIMUECKasl KpUcTauinueckas pemérka. CBoicTBa BEIIECTB C 3TUM THUIIOM pemérok. Exaunas
IIPUPOJAa XUMUYECKUX CBA3EH.

Crenenp okucienus. CpaBHEHHE CTENICHU OKUCIIEHUS U BalleHTHOCTH. [IpaBuia pacuéra creneHeil OKuciaeHus mo GopmysiaM XUMHYECKHX
COCIMHECHUM.

OKUCINTENFHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpenesnieHne CTeneHed OKUCICHUS JUIS 3JEMEHTOB, 00pa3yoIIMX BeleCTBAa Pa3HBIX
KJaccoB. Peakuuu HMOHHOrO OOMEHa M OKHUCIMTEIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTraHoBleHHEe. CocTaBIeHNEe YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKLMil METOIOM AJIEKTPOHHOIO OajaHca.

JdemoHcTpanuu

* Bupaeo ¢parmenTsl u cnaiinbl «loHHAsE XUMHYECKast CBA3D ».

e Kosiekuus BEeCcTB ¢ HOHHON XUMUYECKOU CBSI3BIO.

* MoJaenu MOHHBIX KPUCTALINYECKUX PEIIETOK.

* Buneopparments! u crnaiiapl «KoBalleHTHaIXUMHYECKAst CBA3bY.

* Kosiekuus BeecTB MOJIEKYJISIPHOTO U aTOMHOT'O CTPOEHUS.

* Mogenu MOJEKYJISPHBIX U ATOMHBIX KPUCTAJUIMUECKUX PELIETOK.

* Buneodparments! u cnaiiapl «MeTammndeckas XUMUYECKast CBSI3bY.

e  Komneknust «MeTajibl U CILIaBLIY.



* BsaumojelicTBHE IMHKA C CEPOil, COMTHON KUCIOTOH, Xstopuaom meau (11).
* [T'opeHue maruus.
* BzanmoaencTBUe XJIOPHON U CEPOBOLOPOIHON BOJIBI.

JlabopaTopHbIe ONbITHI

29. W3roToBieHHe MOJIENH, HLTIOCTPUPYIOIIEH CBOMCTBA METAILTHYECKOM CBA3H

Conep:xxanue nporpamMmbl
Xumus 9 kiaacc
(68 uacos, 2 yaca B He€eJI10)
IToBTOpeHune n 00001IeHUE CBeIeHUIT 0 Kypcy 8 kiacca

Bunapusie coequnenus. OKcubl coiaeodpa3syomue u Hecoieodpasyromue. [ uapokcuapl: ocHoBaHUs, aMpoTepHble, KucioTel. Cpeanue,
KHCIIBIC, OCHOBHBIC COJIH.

O06o01ieHne cBeieHui 0 XUMHUeCKuX peaknusax. Kinaccudukanms XuMUYeCKUX peakifii Mo pa3InyHbIM OCHOBAHHSIM: COCTABY U YUCITY
pearupyromux 1 00pa3yromuxcsl BEUeCTB, TEII0BOMY 3 (dEKTy, HalpaBIeHUIO, HK3MEHEHHUIO CTETICHEH OKUCIICHUS JIEMEHTOB, 00pa3yIoIInX
pearupyromre BemecTna, gpase, uCroIb30BaHUIO KaTaIH3aTopa.

[ToHsITHE O CKOPOCTH XUMHYECKOU peakiuu. DakTophl, BIUAIONINE Ha CKOPOCTh XUMHUUECKUX PEAKIIH: TIPUPO/Ia PEarupyIonuX BEIIECTB,
WX KOHIIEHTpAIs, TEMIIEpaTypa, IIIOIIalb COMPUKOCHOBEHUS, HaTM4YKe KaTtaiau3zaropa. Katamms.

JdemoHcTpauuu
* (3HaKOMJICHHE C KOJUICKIUSIMU METAJIJIOB M HEMETAJIJIOB.
* (3HaKOMIJIEHHE C KOJJICKIIUSIMH OKCHJIOB, KUCJIOT 1 COJICH.
* 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEaKIIUU OT MPUPOIBI PEArupyrOIINX BEIIECTB.
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEaKlMK OT KOHIEHTPAI[UU PEarupyroux BelecTB.
* 3aBUCHUMOCTbH CKOPOCTH XMMUUYECKON PEaKLMU OT TUIOLIAAN

COTIPUKOCHOBEHUS PEarupyrOIINX BEIIECTB ((«KUTISIIHI CIION).

* 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATYPhl PEarupyIOIINX BEIIECTB.
JlabGopaTropHble ONBITHI
1. BzaumozelicTBue aMMHUaKka M XJ0POBOIOPO/IA.
2. Peaxuus HeHTpaIn3aLuH.

3. Hab6mogenue TermioBoro s deKra peakiuy HeiTpaan3anun.



4. BzaumopeiicTBHE CEPHON KMCIOTHI ¢ okcuaoM meau (I1).

5. Pa3zjioxeHue epoKCcuIa BOAOPOIa C MOMOLILIO KaTanassl KapTodens

6. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT IPUPOJIbI PEArHPYIOLUINX BENIECTB HA IIPUMEPE B3aUMOIENCTBUS PACTBOPOB THOCYJIb(ara
HATpUS U XJIOpUAa 6apusi, THOCYIb(aTa HATPUS U COJSTHON KUCIIOTBHI.

/. 3aBUCHMMOCTb CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPO.IbI METAILIOB IIPU X B3aUMOJENHCTBUM C COJISHOM KUCIOTOM.

8. 3aBUCUMOCTBL CKOPOCTH XUMHYECKOW PEAKIIUH OT MIPUPOJIBI KUCIIOT MPH B3aUMOIEHCTBIU UX C JKEJIE30M.

9. 3aBUCUMOCTBL CKOPOCTH XUMHYECKOW PEAKIIUH OT TEMIIEPATYPHI.

10.  3aBUCHMMOCTB CKOPOCTH XMMUYECKON PEAKIIUK OT KOHIIEHTPALHH.

11.  3aBHCHMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT ILIOIIAH CONPUKOCHOBEHHSI PEArHPYIOIIHX BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIMH OT KAaTalIu3aropa.
XuMH4YeCKHe Peakui B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTHe 00 AMEKTPOTUTHUECKON AUCCONUAIMH. DICKTPOIUTHI U HEAICKTPOIUTHL. MeXaHU3M JUCCOIMAIIUU YJICKTPOIUTOB C Pa3IUIHBIM
xapakTepoM cBsi3u. CTENeHb IEKTPOTUTHIECKON nucconnanuu. CHIbHBIC U C1a0bIe JIEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHHS TEOPUH IIEKTPONTUTHIECCKON auccormainuu. Kinaccudukaius noHOB U WX CBOMCTBa. KMCIOTHI, OCHOBAaHUS W COJIU
KaK 3JIEeKTPOIUTHL. VX Kiaccudukanus u JUCCOIUALIHSL.

OO0mre XUMUYECKHe CBOMCTBA KUCIOT: M3MEHEHHE OKPACKH MHAWKATOPOB, B3aUMOJICHCTBHE C METallaMH, OKCUIAMH U THAPOKCHIAMU
METAJIJIOB U COJIIMUA. MOJIEKYIIIpHBbIC U MOHHBIE (TTOJIHBIE U COKPAIEHHBIC) YPABHEHHSI PEaKIIUU.
XUMHYECKUI CMBICII COKPALIEHHBIX YPAaBHEHUM. Y CIIOBUS IPOTEKAHUS PEAKIIUN MEXAY JJIEKTPOIUTAMU 0 KOHLA. Psi1 aKTUBHOCTH METaJLIOB.

OO0mmMe XMMHYECKHE CBOMCTBA IIEJIOYEH: B3aUMOACHCTBHE ¢ KMCIOTAMH, OKCHIAMH HEMETAJUIOB, coJiaMu. OOIMe XMMHYECKHE CBOMCTBA
HEpPACTBOPUMBIX OCHOBaHUI: B3aMMOAECHCTBHUE C KUCIOTAMHU, Pa3JI0KEHUE ITPU HarPEBAHUU.

OO0mume XMMHUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KHCJIOTaMH, IIETIOYaMH, COJSIMH M MeTajuilamMH. B3ammopeicTBue
KHCIHBIX COJICH CO IIeIodaMH.

I'maponns, kak 0OMEHHOE B3aWMOJICHCTBHE coJiel ¢ BOAOM. ['MApPOIM3 COMM CHIBHOTO OCHOBAaHUS U Ca0oW KHCIOTHL ['miaponus conu
c1aboro OCHOBaHUS M CUIIbHOM kucnoTel. [Ikama pH.

CBolicTBa KHUCIIOT, OCHOBaHUM, OKCHUIOB U COJIEH B CBET€ TEOPUM AJIEKTPOJIUTUYECKOW AMCCOLMALMM U  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUA.
JdeMoHcTpanuu.



* lcnbITaHue BENIECTB  UX PACTBOPOB HA SJEKTPOIIPOBOTHOCTb.
*  3aBUCHUMOCTD IIEKTPONPOBOJTHOCTH YKCYCHON KHCIOTHI OT KOHIICHTPAIUH.
¢ JIBmXeHUE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIC.
* OmnpeneneHne XxapakTepa Cpeabl B paCTBOpax COJIEH.
JlabGopaTopHbIe ONBITHI.
13. duccouuanus cnabbIx >IEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTEL
14. MsmeHenue OKpacku HHIMKATOPOB B KMCIOTHOM CPEJIE.
15.  Peakuus HelTpanu3anuu pacTBoOpa MIEIOUH PA3IMIHBIMHU KUCIOTAMHU.
16. Ilomyuennme ruppoxcuna meau (I1).1 ero B3aumMoneicTBIE ¢ pa3TMYHBIME KHCIOTAMM.
17. Bzaumogneiicteue cuabHbIX KUCIOT ¢ okcunom meau (11).
18-20. B3auMomeicTBHE KUCIOT C METAJLIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4deHue CTyaHs KPEMHUEBON KHCIIOTEL
23. KayecTBeHHAs peakiys Ha XJIOPH - WK CYIIb()aT-HOHEI
24. VI3MeHeHne OKPacKH MHIMKATOPOB B IEIOYHOM cpee.
25. B3auMoelicTBYE ET0YEH ¢ YTIEKHCIIBIM Ia30M.
26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHS.
27. Tonyuenue ruapokcuna meau (11).
28. Paznoxenue ruapoxcuaa meau (11).
29. B3aumoelicTBre KapOOHATOB ¢ KHCIOTAMH.
30. IMonyuenne rugpokcuna xeneza(lll).
31. BzaumoseiicTeue xenesa ¢ pactBopom cyiabhara meau (1)
IIpakTuyeckue padoThl
1. CsoiicTBa KHCIIOT, OCHOBAHUM, OKCHIOB M COJIEH B CBETE TEOPHUHU DJIEKTPOIMTHUECKON AUCCOLUALUH U OKHCIUTENLHO -
BOCCTAaHOBUTEIHHBIX pEaKInit

Hemeraiibl M MX COeUHEHUSA
CrpoeHne aToMOB HEMETAJUIOB U UX NoJjiokeHue B Ilepuonnueckoil cucreme. Psap anekrpoorpunarenbHoctu. Kpucrannnyeckue peméTku



HEMETAJJIOB — MPOCTHIX BEIIEeCTB. AJtoTponus U e€ nmpuynHbl. Gusndeckue cBoicTBa HeMeTauioB. O0ImKe XUMHIECKHUE CBOMCTBA HEMETAILIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIbHBIE.

["asiorensl, cTpoeHHEe UX aTOMOB M MOJIEKYyJ. PU3MYECKHME M XMMHYECKUE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
raJloreHOB B 3aBHCHUMOCTH OT MX mojiokeHusi B Ilepmonudeckoii cucreme. HaxoxkieHue rajioreHoB B MPUPOJIE M UX TOJIydeHHE. 3HAUCHHE U
IIPUMEHEHHE TaJIOT€HOB.

["aoreHoBOOPOABl M COOTBETCTBYIOIIME UM KHUCIOTHI: IIJIAaBUKOBAs, COJIsIHAs, OpPOMOBOIOPOIHAS, HOJOBOAOpPOAHAs. [ amoreHHIbI.
KayecTBeHHBIE peakIluy Ha TaJOreHuA-UuOHbI. [IpuMeHeHe COeIMHEHNH raJloreHOB U MX OMOJIOTHYeCcKast POJib.

Oomias xapakrepuctuka snemeHToB VIA-rpynmsl. Cepa B npupozae U e€ nonyueHue. AJIOTPONHbIE MOIU(UKAIIMN CEPbl U X CBOICTBA.
XHUMUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHHUE.

CepoBOZOpPOI: CTPOCHHME MOJEKYJbl, (U3MYEeCKHe M XMMHYECKHE CBOWCTBA, IMOJydeHHe M 3HaueHue. (CepoBOAOpOIHAs KHUCIIOTA.
Cynbbune u ux 3HaYeHue. JIroMuHOOPHI.

Oxkcun cepsi (1V), cepuuncras kucnora, cyabgurel. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxcun cepsl (V1), cepnas xkucnora, cynbdarsl. Kpucramnoruaparsl. KauecTBeHHas peakuus Ha cylb(haT-noH.

CepHast KHMCIOTa - CHJIBHBIM 3JeKTponuT. CBoWCTBa pa30aBIEHHOW CEPHOM KHUCIOTHI, KaK THIWYHOM KHCIIOTHI: B3aUMOJCHCTBHE C
METaJlJTaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMH, OCHOBAHUSMU W amM(pOTEPHBIMU THAPOKCHAAMHU, colisiMu. KadecTBeHHas peakius Ha
Cynb(ar-uoH.

OO6mrast xapakTepucTuka 3meMeHToB VA-Tpynmbl. A30T, CTpoeHHWE aroMa W MOJEKynbl. DU3MYECKHe W XUMHUYECKHE CBOWCTBA M
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYecKas poJib.

AMMHaAK, CTPOCHHE MOJCKYJbl M (U3UYECKHE CBOWCTBA. AMMMAauHas BOJa, HAIIATBIPHBIM CIUPT, THApAT amMMmuaka. J[oHOpHO -
aKLENTOPHBIM MeXxaHu3M 00pa30BaHMsS KaTHMOHA aMMOHHUA. BoccraHoBuTenbHBbIE CBoOMcTBa aMMuaka. Colnu aMMOHHMS M HUX IPHUMEHEHHE.
KauectBenHnas peakuusi Ha KATHOH AMMOHHSI.

Oxcuapl a3oTa: HecoJeoOpasylolue U KUCIOTHBIE. A30THCTas KHCIOTAa M HUTPUTHL. A30THas KUCIOTa, €€ IMOJydyeHHe M CBOICTBA.
Hurparsr.

docdop, ctpoenne aroma u amtorponus. Pochuasl. Pochun. Oxenn Gocdopa(V) u oprodhocdopnas kucnora. Pocdarsl. PochopHbie
ynoopenus. MTHCEKTUIIUIBIL.

OO6mas xapakTepucTuka 351eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX BEIIECTB U COEAMHEHUN B 3aBUCUMOCTU OT
MOJIOXKEHUS d7eMeHTOB B [lepuoandeckoit cucteme. Yriaeposa. AmIoTponHbie MOAUGUKAIUU: anMa3, Tpadut. AMOPQHBIN yIiIepoI U €ro copra:
ca)ka, aKTUBUPOBAHHBIN yroJib. AncopOrins. XUMHYECKUE CBOMCTBA yriaeposa. Kokcoxumuyaeckoe mporu3BOACTBO U €ro npoaykmus. Kapoumpr.

Oxkcun yraepoga(ll): ctpoenne Monexynbl, moiaydeHue u ero cBoiictBa. Oxcup yriepoaa(lV): cTpoeHne MOJEKYIbI, MOTYyYEeHHUE U €ro
cBOMCTBA. YTosbHas KucioTa. COMM YrobHOM KUCIOTHI: KapOOHATHI M THAPOKapOOHaThl. TexHuueckas 1 MUIieBas coja.



Heoprannueckne u OpraHM4ecKre BEIIECTBA. Y TJIEBOAOPOAbl. XMMHYECKOE CTPOCHUE OPTaHUYECKUX BEIIECTB, KaK MOPSINAOK COCIUHECHUS
aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.
MertaH, 3TaH, KaK IpeeibHbIE YIIEBOAOPOAbL. ODTHIIEH U alETUIICH, KaK HempeaeibHble (HEHACBIIEHHBIE) yIieBoAopoAbl. I'opeHue
yriaeBonopoaoB. KauecTBeHHbIE PEaKIIMY Ha HENPEACIBbHBIE COCAMHECHHUS.
OTWIOBBIN CIIUPT, €rO MOJIyueHHe, MPUMEHEHUE U Gu3nonoruyeckoe neiicreue. TpéxaromMublil cnupT rmnepud. KauecTBeHHast peakuus
Ha MHOTOAQTOMHBIE CIIUPTHL. YKCYCHas - MPEACTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u cBoiicrBa. Kpemuuii B npupone. Cunuuas! u cunad. Oxeun kpemuus(1Y). Kpemuuesas kucnora u eé
COJIN.
ITpon3zBoncTBO cTekNa U eMeHTa. [IpoTyKIus CHIMKaTHOM MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, hapdop, pasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupone. dpaknuoHHas MeperoHka >KUAKOrO BO3AyXa KaK CIIOCOO MOIydeHHMsl KUCIOpona, a3oTa, aproHa. Ilomyuenue
dbocdopa, kpemHHUS, XJI0pa, Homa. DIEKTPOIU3 PACTBOPOB.
[Tonmy4yeHue cepHON KUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTHYECKAsl CXeMa, METO/] KUITSIIETO CJI0s, TPUHIIMITBI TEINI000OMEHa, IPOTUBOTOKA U
nupkysanuu. Oneym. Ilpon3BoacTBO aMMHaKa: ChIpbE, XMMHU3M, TEXHOJIOTHYECKAs CXEMA.
JdemMoHcTpanuu
e Komeknusa HeEMETAJUIOB.
e Mopnenu KpUCTAUIMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJICKYJIIPHBIE.
e (O30HATOp M MPUHLUIIBI €70 PaOOTHI.
e [‘opeHue HEMETAIUIOB - MPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YTIIIS.
e OOpa31bl IaJOreHoB - IPOCTHIX BEILECTB.
e B3aumozelCTBUE rajJOreHoOB ¢ METaNIAMH.
e BriTecHeHue xjopa O6pOMOM HIIM HOfa U3 PacTBOPOB UX COJIEH
e Koueknus npupoaHbIX COCTUHEHUN XJI0pa.
e B3sanmogeiicTBHE cepbl ¢ METANIAMM.
e ['openue cepsl B KHUCIOpPOLE
o Kouekuus cyabQUAHBIX pyI.
o KayecTBeHHas peakuys Ha Cylb(Uua-UOH
e OOecrBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.

e B3saumonelcTBUE KOHLUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.



OOyriMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparmentsr u cnaiiasl «[Itnusn 6azapeiy.

[Tonydenue, coOupanue u pacro3HaBaHUE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.

l'openune uyepHoOro nmopoxa

PasnosxeHne HUTpaTa Kaaus U TOPEHUE APEBECHOIO YrojlbKa B HEM

OO6pa3iel mpupoaHBIX coenuHenuid pocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

[Tony4yenue 6enoro ¢ochopa 1 UCHIBITAHUE €T0 CBOMCTB

Komnexnust «O6pa3iibl pUPOAHBIX COSTUHEHUH YTIIEPO1ay

[Toptper H. 1. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YTJIEM pACTBOPEHHBIX BEIIECTB WU Ta30B.
Y eTpoicTBO IPOTUBOTA3a.

Mopenu MoneKyl METaHa, 3TaHa, TUICHA U alleTUJICHA.

B3aumoeiicTBre sTrIeHa ¢ OPOMHOM BOJION M paCTBOPOM IEpMaHTaHaTa KaJlusl.
OO0mre XMMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOM KHCIIOTHI.
KauectBenHnas peakiyst HAa MHOTOATOMHBIE CIIUPTHI.

Konnexnust «O6pa3iibl MpUPOIHBIX COSTUHEHUN KPEMHHS.

Konneknus crekna, KepaMHUKH, IIEMEHTA U U3JIEINI U3 HUX.

Komnnexuust npoAyKIuy CHIIMKATHON MPOMBIIIIIEHHOCTH.

BuneodparmenTst u cnaiiasl «[Ipon3BOACTBO CTEKIIA M IIEMEHTAY.

Komnexkuuns «IIpupoaHeie coequHEHNs HEMETAIIIIOBY.

BuneodparmenTsl u cnaiiapl «DpakiimoHHAs TEPETOHKA )KUIKOTO BO3TyXa)
Buneodparmentst u cnaiasl «[lomydenne Bogopoa, KUCIOPOAa U TAIOTeHOB JIEKTPOTUTHUESCKUM CITIOCOOOMY.
Mopenu anmapatoB AJis MPOU3BOJICTBA CEPHON KUCIOTHI.

Mopaenps KUISIero Ciaosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTs! u cnaiiasl «[Ipon3BoACTBO CEpHON KHCIIOTHIY.



e Bugaeodparments! u cnaiiabl «I [pou3BoaCTBO aMMHAKa.
o Komneknusa «CoIpb€ 715 MOTYYEHUS CEPHOU KUCITOTHI.

JlabopaTopHbIe ONbITHI

32. Pacnio3HaBaHUE TaJOreHHUI-HOHOB.

33. KauecTBeHHbIE peakIMu Ha CyIb()aT-HOHBI.

34. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

35. XuMuueckue cBONCTBA a30THOM KUCIIOTEI, KaK JIEKTPOJIUTA.
36. KauecTBennsle peakuuu Ha pochar-HoH.

37. Tlony4enne U CBONCTBA yrOIbHON KHCIOTEL

38. IMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOP CHIMKATAa HATPHUS

IIpakTnyeckne padoThl

2. V3yueHne CBOWCTB COISHON KHUCIIOTEL

3. Uzy4eHune CBOMCTB CEPHOMN KHUCIIOTEL

4. Tlony4yenre aMMHaKa U M3yUYEHHE €r0 CBOMCTB.

5. ITonyyenue yrieKkucaoro ra3a i u3y4eHue ero CBOUCTB.

MeTasibl M HX COeANMHEHUS

[Tonoxxenue metamioB B Ilepumoamyeckoin cucreme xumuueckux sneMeHToB [[. M. MengeneeBa, CTpoeHME MX aTOMOB U KPHUCTAILIOB.
Merammueckass CBsI3b M METAJUTMYECKass KpUcTauMueckas pemérka. Du3ndeckue CBOWCTBA METALIOB: AJEKTPO- M TEIJIONMPOBOIHOCTD,
OTpakaromas CriocOOHOCTb, IMIACTUYHOCTh. CrutaBbl YEPHBIE U IIBETHHIE.

Metaiuibl KaKk BOCCTAHOBUTENU. DJIEKTPOXUMUUYECKUN Pl HANpsKEHUH. B3auMoJelcTBHEe METaIOB ¢ HEMETaulaMU, OKCHUIAMHU, KUCIOTaMHu,
COJISIMU. AJIFOMMHOTEPMHSI.

CtpoeHre aTOMOB W TMPOCTHIX BEIIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKHX CBOWCTB IIEIOYHBIX METAIOB OT
3apssioB sfep ux aroMoB. OKCUJIBI U TUAPOKCHUBI MICTIOYHBIX METAIOB, UX MOJyY€HUEe, CBOMCTBA, MpUMEHEeHHEe. BaxkHellne cou 1mea0uHbIX



METaJUIOB, UX 3HAYEHNE B )KUBOW U HEXKUBOM MIPUPOJE U B )KU3HU YEJIOBEKA.
CtpoeHre aTOMOB U IPOCTHIX BEIIECTB MIEI0YHO3EMENbHBIX METAJIOB. 3aBUCUMOCTh (PU3UUYECKMX M XUMUYECKHX CBOMCTB IIETOYHO3EMEIbHBIX
METaJUIOB OT 3apsioB sAnep MX aToMoB. OKCUABI M THAPOKCUIBI HIEIOYHO3EMEIbHBIX METAUIOB, UX IOJIY4YEHUE, CBOMCTBA M INPHUMEHEHHE.
Baxkneiimme conu méEnouHo - 3eMeIbHBIX METAJUIOB, X 3HAUYEHUE B MPUPOJIE U KU3HU dyenoBeka. KapOoHaTsl M rupoKkapOOHaThl KaabIHsl.
JKéctkocTh BOIBI: BpeMeHHass M mocTosiHHas. CrocoObl ycTpaHeHHUs BpeMEHHOH k&cTkocTH. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
HNonutel. CoenuHeHUS alOMUHUS B TPHUpPOAE. XUMHUYECKHE CBOHCTBA amoMuHHs. OCOOEHHOCTH OKCHAA W THIPOKCHIA ATIOMHHHS Kak
amM(pOTepHBIX coeqMHEeHMI. BaxxHeiimume comu amoMunus (XJI0pu, cyabdar).
OcobenHoctu cTpoeHms aToma xenesa. JKene3o B mpuposae. Baxkueiimme pyasl sxene3a. Oxcuabl u ruapokcuasl xxenesa(ll) u sxenesa(lll). Comu
xene3a(ll) u xxeneza(lll). ObHapyxeHHE HOHOB KaTHOHOB JKeJie3a B pacTBOPE. 3HAYCHUE COCTMHECHHM JKeTe3a.
Koppo3us xumuueckas 1 3JIeKTpoXUMUYeckasi. 3aluTa MeTaJlJIoB OT KOppo3uH. MeTallibl B IpUpo/ie: B CBOOOAHOM BUJIE U B BUJI€ COSTUHEHUI.
[Tonsitue o metamnypruu. Y€pHas u uBeTHas Metautyprus. [lupoMerannyprus, THAPOMETAILTYPrusl, dJIEKTpoMeTauTyprus. JloMeHHbI nporecc.
[TepepaboTka yyryHa B cTajgb. DJIEKTPOJIN3 PACILIABOB.
JdemMoHcTpanuu

* BzauMojelcTBUE HATPUSI, JINTUS U KaJIbIUS C BOJOM.

* ['opeHune HaTpus, MarHus M Kejie3a B KUCIOPOJE.

* Bcnbllika TEPMUTHON CMECH.

* BzauMojelcTBUE CMECH TOPOIIKOB CEPBI U JKeJie3a, IMHKA U CEPHI.

¢ Bi3auMoaelcTBHE ATIOMHUHUS ¢ KUCIOTaMH, IIIEJI0YaMH U BOJIOM.

* BsauMoaelcTBUE Keje3a U MEIU C XJIOPOM.

* BsaumopelicTBHE MeaM C KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOM KUCIOTOH (pa30aBIeHHON U KOHIICHTPUPOBAHHOM ).

* Okpacka IJIaMeHU COCTMHEHHUSIMU IIEJIOYHBIX METAJIOB.

* Okpacka IJIaMEHU COCTMHEHUSIMU MIENI0YHO3EMENBHBIX METAJIIOB .

* [amreHHe U3BECTU BOJIOM.

* [losydyeHue kECTKOM BOJABI B3aMMOICHCTBUEM YIVIEKUCIIOrO ra3a C U3BECTKOBOM BOJOM.

* VYcTpaHeHUE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U T00aBKOM COMBI.

* VYcTpaHeHUE MOCTOSTHHOM jKECTKOCTH T00ABKOM COJBI.

* LVOHWTHI ¥ IPUHIIMIT UX IEHCTBUS (BHUACODPArMEHT).

¢ Komnekuusi mpupoaHbIX COSAUHEHUN aTIOMUHMUS.

*  BuaeodparmenTs! u cnaiapl «OKCHI ATIOMUHUS U €70 MOAU(PUKAITII.



* [lomyuenue ampoTEepHOro rUAPOKCHIA ATFOMUHUS M UCCIIEJOBAHUE €TI0 CBOWCTB.
¢ Komekuusa « XuMUYECKUE UCTOYHUKUA TOKAY.
hd PGBYJII:TaTBI AJIATCIIBHOTO SKCIICPUMCHTA MO U3YYCHHUIO KOPPO3UU CTAJIbHBIX HB,Z[GHI/Iﬁ B 3aBUCUMOCTH OT YCJIOBI/Iﬁ mponeccoB.
* Boccranosienue meau u3 okcuaa meau(ll) Bogopomom.
* BuneodparmenTs! u cinaiasl «I[Ipou3BOACTBO UyryHa U CTATH.
* BuneodparmenTs! u cnaiapl «3nenus u3 4yryHa u CTaim.
* BuneodparmeHTs! u ciaiasl «[ Ipou3BOACTBO aTIOMUHUSY.
JlabopaTopHbIe ONbITHI
39.BzaumozeiicTBue xkenesa ¢ pactsopom cyibgara meau(ll).
40.TTony4enne n3BECTKOBOM BOBI M OMBITHI C HEHA.
41 .Tlonyuenne rugpoxcunos xenesa(ll) u (I11).
42.Ka4ecTBEHHBIE PEAKIIMU Ha KATHOHBI JKeJIe3a
IIpakTnyeckne padoThl
6. IlomyueHue KECTKOM BOABI M CIIOCOOKI €€ YCTPaHEHHSI.

/. PereHne SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuibiy.
XuMus M OKpyxkamoLas cpeaa

Crtpoenue 3emid: siIpo, MaHTHS, 3€MHasl KOpa, UX XUMUYECKHi cocTaB. JInTocdepa u e€ xumudeckuid coctaB. Munepaibl. Pynbr.
Ocanounblie mopoabl. [losie3Hbie HCKOTaeMble. XUMHUECKHH cOCTaB TUpocdepbl. XUMUUYECKHUN COCTaB aTMOC(hEpHI.
HlcTouyHNKHM XMMHUYECKOT0 3arps3HEHHs OKpY»Karolei cpebl. [ 1o6anbHble 3KoJ0rnyeckie npo0aeMbl 4eJI0BeUeCcTBa: NapHUKOBBIN 2P dexT,
KHCIIOTHBIE J10%K]I, O30HOBBIE ABIPbl. MEXIyHAPOHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYXKAIOIIEH cpeibl OT XMMHUYECKOTO 3arps3HEHHUS.
«3enéHast XuMus».
JdemoHcTpanuu

* BuneodparmenTs! u ciaiapl «CTpoeHue 3eMITu U €€ XUMUYECKUN COCTaBY.

e Kouekius MUHEPAIOB U TOPHBIX MOPOJ.

e Koumneknus «Pyasl METAIIIOBY.

*  BuneodparmenTs u cnaiipl «I'106anbHble SKOJI0TMYECKHE MPOOIEMbI UEJIOBEUECTBAY.
JlabopaTopHbIe ONbITHI



43. Vzy4enue rpanura.

O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHY
CrtpoeHure aToMa B COOTBETCTBHUU C MOJIOKEHUEM XMMHUECKOro 3neMeHTa B [lepuonnueckoii cucreme. CTpoeHHE BEIIECTBA: XUMUYECKas CBA3b

U KPUCTATMYECKUE PEIIETKU. 3aBHCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEUIECTB (METAIJIOB, HEMETAIJIOB, OJIArOPOIHBIX

ra303) OT ITOJIOKECHUSA 3JICMCHTOB B HepHOHquCKOﬁ cucreme. Tumonorus HCOPTaHUYCCKUX BCIICCTB, ACJICHUC UX HA KJIACCHI U I'PYIIIIbI.

[IpencraBurenmy.

[Ipu3Haky U ycioBus NPOTEKAHUS XUMUYECKUX PeaKUUi. THUITONOrUsA XMMUYECKUX PEaKIUH 110 pa3InYHbIM OCHOBaHUAM. Peakniny HOHHOTO

oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIINU.
XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB. XapaKTEPHBIC XUMUYECKHUE CBOWCTBA COJICO0Pa3yIONINX OKCHIIOB, THIPOKCUIOB (OCHOBAHUMN, KHUCIIOT U

aM(pOTEPHBIX THAPOKCUIOB), COJICH.

KanennapHo- TeMaTu4eckoe IJIaHUPOBAHHUE
8 kj1acc (2 yaca B Hege10)

Ne Hara Tema ypoka Hom. Buabl yueOHoiIl 1eATeIbHOCTH
n/n Inan | dakT Homep s1a0. pa6 3aJaH.
HavanbHble NOHATHS U 3aKOHBI XUMUH (20 1)
1 [Ipeamer xumuu. Poib 81 OOBSCHSIOT, YTO IPEIMETOM U3YUCHHSI XUMUU SBIISIFOTCS BEIIECTBA, MX CBOMCTBA U
XUMUH B KU3HU UX IpeBpalleHus. Pa3nuuaroT Tena u BenecTBa, BeIEeCcTBa U MaTepUabl.
YeJI0BEKa. VY craHaBnMBaOT TPUYMHHO-CIIEICTBEHHBIE CBSI3U MEK/Iy CBOMCTBAMU BEILIECTB U UX
JLp.Nel MIPUMEHEHHUEM. XapaKTepU3yIOT MOJ0KUTEIbHYIO U OTPULIATENBHYIO POJIb XUMHH B
KU3HU COBPEMEHHOTO O0IIECTBA. APryMEHTUPYIOT CBOE OTHOIIIEHUE K XeMODWINU U
xeMohoOuH.
2 Meroabl nu3yueHus 82 XapakTepus3yloT OCHOBHbBIE METO/Ibl U3YUEHUSI €CTECTBEHHO-HAYUHBIX TUCIUIUINH.
XUMUH [IpuBoasST mnpuMepbl MAaTepUaIbHBIX W 3HAKOBBIX WM CUMBOJBHBIX MOJEJEH,
UCIOJIb3YEMBIX Ha YPOKax (hPU3UKH, OMOJIOTHHU U reorpadum.
Cobupaior 00bEMHBIE U MIAPOCTEP>KHEBBIE MOAEIN HEKOTOPBIX XUMUYECKIX BEUIECTB
3 ArperatHble COCTOSIHUS 83 PaznuuaroT Tpu arperaTHhIX COCTOSIHUS BEILIECTBA. Y CTAHABIMBAIOT B3AMMOCBSI3U
BEILIECTB. MEXy HUIMH Ha OCHOBE B3aUMHBIX I1€PEXOJI0B.
JL.p. Ne2 NrocTpupyroT 3TU epexo/ibl IPUMEpaMHU.




HabmoaroT XuMu4ecKkuid SKCIIEPUMEHT U de/iaion BBIBOJIBI HA OCHOBE HAOJIOICHUI

4 IT.p Ne 1 «3HakoMCTBO C Pabotatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBaTEIbHBIMU MTPUOOpPAMU B

1a060paTOPHBIM COOTBETCTBUU C MMPABUIAMH TEXHUKHU O€30MIaCHOCTH.

0o0opynoBaHUEM. BrimonHsoT npocTeiiiye MaHUIYJISIUU ¢ TaO0paTOpHBIM 000pYIOBAaHUEM: C

[Ipasuna Th mpu pabote 71a060paTOPHBIM MITATUBOM, CO CIUPTOBKOM. OHOPMIISIOT OTUET O IPOACTIAHHOM

B KaOMHETE XUMUM pabore

5 du3ndecKue sIBICHUI B | §4 Paznuyarot pusnyeckue u XUMUIECKHE SIBIICHUS, YUCTHIC BEIIECTBA H CMECH.

XUMUH. Knaccupunupytor cmecu.

JLp. Ne3-4 [IpuBoAAT IPUMEPBI CMECEN PA3IUYHOTO arpeEraTHOrO COCTOSIHUSA. Y CTAHABIUBAIOT
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U MEXY (PU3NYECKUMHU CBOWCTBAMHU BEIIECTB CMECU U
criocobaMu X pasneneHus. Pa3nuyaroT ux, ONUCHIBAIOT U XapaKTePU3YIOT
MIPAKTUYECKOE 3HAYCHHE.

6 [1.p.Ne 2«AHanu3 mMo4BH PaGoratot ¢ 1abopaTopHbIM 000PYIOBAHHEM U HArpeBaTEILHBIMU MPUOOPAMH B
COOTBETCTBHH C MPaBUJIAMU TEXHUKHU 0€30MacHOCTHU. BBIMONHSIIOT npocTeiinine
puéMbl 0OpaIeHus ¢ TabOPATOPHBIM 000PYIOBAHUEM: BOPOHKOM, (DUIBTPOM,
cnupToBKOi. Habmo1aroT 3a CBOMCTBaMHM BEIIECTB U SIBJICHUSMHU, TTPOUCXOISIINMHE C
BerecTBamMu. OMUCHIBAIOT XUMUYECKUH IKCTICPUMEHT.

JlenaioT BbIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA
7 ATOMHO- MOJIEKyIIsIpHOE | 85 OOBSCHSIOT YTO TAKOE XUMUYECKUH DIIEMEHT, aTOM, MOJIEKYJIa, aJUIOTPOTIHS, HOHBI.

yueHue. XuMHYECKue Pa3nuyaroT npocThie U CI0KHBIE BELIECTBA, BEIECTBA MOJIEKYJISIPHOTO U

3JI€MEHTHI HEMOJIEKYJISIPHOTO CTPOCHUS. Yemanasnusaiom TPUUNHHO-CIEACTBEHHBIE CBS3H
MEX/1y COCTaBOM MOJIEKYJ M CBOMCTBaMHU aJNTIOTPOIHBIX MOAU(PHUKAIIUI KUCIOPOAA.
DOpMYIUPYIOT OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YICHHUSI

8-9 3HAKU XUMUYECKUX 86 HazpIBaroT u 3aMMCHIBAIOT 3HAKA XHMHUYECKUX JIEMEHTOB. XapaKTepU3YIOT

AJIEMEHTOB. nH(pOpPMaLIHIO, KOTOPYIO HECYT 3HAKU XMMHUYECKUX 3JIEMEHTOB.

[Teproandeckas Tadbnuia OOBSCHSIOT 5T MOJIOTUYECKHE Hayalla Ha3BaHU XUMHYECKHUX DJIEMEHTOB U UX

XUMHYECKHUX JJIEMEHTOB OTJENbHBIX TPpyHI. ONMUCHIBAIOT CTPYKTYPY TAOIHIIBI XUMUYECKUX d1eMeHToB /1. U.

. U.Menneneena. MenpeneeBa. PaznuyaioT KOpOTKONEPUOAHBIN U JUIMHHONIEPUOIHBIN BapUAHTHI
ITepuonnueckont cucremsl /. 1. Menneneena

10-11 Xumuueckue GopMyIIbI 87 OT0OpakaroT COCTaB BEMIECTB C MOMOIIBI0 XUMUIECKUX (DOPMYIL.

Paznuyatot unnekcs! ¥ ko3 duimentsl. HaxoaaT OTHOCUTEIBHYIO MOJIEKYIISIPHYIO
Maccy BELIECTBA U MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSUHEHUU.
Tpancaupytot nHGOpMaIUIO, KOTOPYIO HECYT XUMHYECKHE (POPMYIIbI




12-13 BanentHocTs 88 OOBACHSIOT YTO TAKOE BAJICHTHOCTDh. [IOHUMAOT OTpa)KeHHE MOPSAAKA COCTHHCHHS
aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (hopmyi. Yuarcs
COCTaBJIATH (GOPMYIIBI COSAMHEHUN TT0 BAJIGHTHOCTHU U OMPENIEISATh BAIGHTHOCTD
AJIeMeHTa 1o (opMyIie ero CoeIMHeHus
14 XUMHUYECKUE PEAKLUH. 89 XapakTepu3yroT XUMUIECKYIO PEAKIHIO U €€ YIaCTHUKOB (PeareHThl U MPOTYKThI
JLp. Ne5-7 peakyn ). OnMUCHIBAIOT TPU3HAKU U YCIOBHUS TEYCHUS XUMHUYECKUX PEAKITUH.
Pa3znnyaroT 3K30TEpMUYECKUE U SHAOTEPMHUUECKHE PeakMi. COOTHOCAT peaKIMU
TOPEHUS ¥ SK30TEPMHUUECKHE PEaKInu.
15-16 Xumuueckue ypaBuenus. | 810 OopMyIHPYIOT 3aKOH COXpaHEHHUs Macchl BetlecTB. COCTaBISAIOT Ha €r0 OCHOBE
JLp. Ne8-9 XUMHUYECKHUE YpaBHEHUA. TpaHCIUPYIOT HHMOPMAIHIO, KOTOPYIO HECYT XUMUYECKHE
ypaBHEHHSI. DKCIIEPUMEHTAIBHO TIOTBEPKIAIOT CIPaBEUIMBOCTh 3aKOHA
COXPAHEHHUS MaCChl BEIIECTB
17-18 Turbl XUMHYECKUX 811 Knaccupunupyor XuMruuecKrue peakiiy 1Mo MPU3HAKY YHCIIa ¥ COCTaBa PEareHTOB U
peaKkuuid. MPOAYKTOB. XapaKTEPU3YIOT POJIb KaTaln3aTopa B MPOTEKAHUU XUMHUECKON
JLp. Nel10-11 peakiuy. HaGmo1aloT ¥ OMHUCHIBAIOT XMMUYECKHI HKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U S3BIKA XUMHUH
19 [ToBTOpEeHME N O060011al0T U CHCTEMaTU3UPYIOT CBOU 3HAHUS 10 TeMe: «HauanbHble MOHATHS U
0000MIECHHE TEMBI 3aKOHBI XUMUWY. [I[pUMEHSIOT Ha IPaKTHKE paHee U3yYSHHBII MaTepual, padboTast 1o
«HavanbHbIe TIOHATHSA 1 IPYIIaM ¢ 33JJaHUSIMU Pa3HOTO YPOBHS CIIOXKHOCTH
3aKOHBI XUMHUM)»
20 KonTtponbHas pabora Ne 1 «HaganpHbIC TOHATHS U 3aKOHBI XUMUW))
BaxHelilue npeacraBuTe/ M Heoprannyeckux semects. KoanyecTBennble oTHOMEeHUs: B xumuu (18 v)

21 Bo3nyx u ero cocras 812 XapakTepusyoT 00bEMHYIO J10JII0 KOMIIOHEHTa TaKOH MPUPOIHOM ra30Boii cMecH,
KaK BO3/yX, U PACCUUTHIBAIOT €€ 10 00BEMY 3TOi cMecu. ONMHCHIBAIOT 00BEMHBIN
cocTaB aTMOC(epHOro BO3/1yXa U IOHUMAIOT 3HAUE€HUE MOCTOSIHCTBA 3TOTO COCTaBa
JUTSI 3T0POBbSI

22 Kucnopon 813 XapakTepu3yloT 030H, KaK aJUIOTPOITHYI0 MOAU(GUKAINIO KUCIopoaa. ONUChIBAIOT
(du3nUecKre U XUMUYECKUE CBOMCTBA, MOTYYCHUE U TPUMEHEHHUE KHCIIOPOIa C
HCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SA3BIKA U A3bIKA XUMHH.
Y cTaHaBIUBAIOT MPUYHMHHO-CIIEACTBEHHBIE CBSI3U MEXY PU3NISCKUMU CBOWCTBAMU
KHCJIOpOJIa U crioco0amMu ero cooupanws. [IpoBoasT, HaOIIOMAOT M OMHUCHIBAIOT
XUMHYECKHI SKCIIEPUMEHT 10 MOTYICHHIO, COOMPAHUIO U PACIIO3HABAHUIO
KHCJIOPOJIa ¢ COOJTIOICHUEM MPABUJT TEXHUKH O€30MTaCHOCTH

23 I1. p.Ne3 «Ilonyuenwue, PabotaroT ¢ 1a6opaTopHBIM 000PYIOBAaHUEM U HarpeBaTebHBIMUA TPpUOOpaMu B




coOupanue u
pacrno3HaBaHue
KHCJIOPOIa»

COOTBCTCTBHHU C IIpaBHUJIaMH TCXHUKHU 6€3OHaCHOCTI/I. Brimoaasaror HpOCTefIIHI/Ie
npuéMbl 00paIeHust ¢ 1abopaTOPHBIM 000PYIOBAaHUEM: COOMPATh MPUOOP IS
MOJY4YCHU Ia30B, IPOBCPATH €0 HA ICPMETUYHOCTD U UCIIOJIB30BaTh JIA IIOJIYUCHUA
kuciaopoaa. CoOMparoT KUCIOPO METOIOM BBHITECHEHUS BO3/IyXa U PACIIO3HAIOT €T0.
HaGHIO,Z[aIOT 3a CBOicTBaMU BCIICCTB U ABJICHUAMM, IPOUCXOAAINMMUA C BEIICCTBAMMU.
OnNHCHIBAIOT XUMHYECKHI SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) sA3BIKA U sA3bIKA XUMHUH. COCTABIISIIOT OTYET 110 pe3yJIbTaTaM IPOBEACHHOIO
HKCIIEPUMEHTA

24

OKCHIIBL.
JLp. Nel2

814

Breiaensitor cyliecTBeHHbIE MPU3HAKU OKCHIOB. J[atoT Ha3BaHUsI OKCUAOB 110 UX
dbopmynam. CocTaBIsOT GOPMYIIBI OKCHIOB TIO MX HAa3BAaHUSAM. XapaKTePU3YIOT
TAKUX MPEJICTABUTEIEN OKCHIOB, KaK BOJA, YIIEKUCIIBIN Ia3 U HEraléHasi U3BeCTh

25

Bonopon.
JLp. Nel3

815

XapakTepu3yIoT COCTaB MOJICKYJIbI, (PU3NICCKHE U XUMHUIECKUE CBOMCTBA,
MNOJY4YCHUC U IPUMCHCHHEC BOAOPOJA. YcranaBiIuBaoT NPpUYUHHO-CIICACTBCHHEBIC
CBSI3U MEXAY (PU3NUECKUMH CBOMCTBAMH U CIIOCOOAMU COOMPaHUs BOJIOPOJIA, MEXKITY
XUMHUYECKUMHU CBOMCTBAMHU U €TI0 IMPUMCHCHUCM.

26

[L.p. Ned «ITonyuenue,
coOupanue u
pacro3HaBaHHe
BOJIOPOA

Pabotator c mabopatopHbIM 000pyAOBaHHEM U HAarpeBaTeIbHBIMU TPUOOpPaMU B
COOTBCTCTBHHU C IIpaBHUJIaMHU TCXHUKHU 6€3OHaCHOCTI/I. Brimoaasaior HpOCTeI\/'IH_II/Ie
MpUEMBbI O0paIIeHusl ¢ Ta0opaTOPHBIM 000PYIOBAaHUEM: COOMPATh MPUOOP IS
MOJY4YCHU Ia30B, IIPOBCPATH €0 HA ICPMETUYHOCTD U UCITIOJIB30BaTh JIA IMOJIYUCHUA
Bosioposa. CoOMparoT BOJOPO] METOIOM BHITECHEHHSI BO3/[yXa U PACIIO3HAIOT €TO.
HaGHIO,Z[aIOT 3a CBOiICTBaMU BCIICCTB U ABJICHUAMM, IPOUCXOOAINMNMUA C BEIICCTBAMMU.
OnHCHIBAIOT XUMHYECKHI SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) sA3BIKA U sA3bIKa XUMHH. COCTaBIISIFOT OTYET IO PE3yJIbTAaTaM.

27

Kucnortsl.
JLp. Nel4

816

AHaIM3UPYIOT COCTAaB KHUCJIOT. PAacmo3HAIOT KHUCIOTHI C MOMOIIBI) WHIUKATOPOB.
XapakTepus3yrT APEACTABUTENIEH KHUCIOT: COJSHYIO U CEPHYH. XapaKTEPU3YIOT
PacTBOPUMOCTh COSTMHEHUN C TTIOMOIIBIO TaOJIUIIBI pACTBOPUMOCTH.

VYcraHaBnuBalOT MPUYUHHO-CIICICTBEHHBIE CBA3M MEXKIY CBOWCTBAMH COJIIHOW H
CEPHOM KUCJIOT U 00JIACTSAMU UX TPUMEHEHUSI.

28

Comun

817

XapakTepu3yloT COJU KaK MPOAYKThI 3aMEIIeHUs] BOJAOPOJA B KHUCIOTE Ha METaJll.
3anuceiBaoT (GopMyIibl colield o BajieHTHOCTH. Has3piBatoT conm o hopmysam.
Hcnone3yroT Tabmuily pacTBOPUMOCTH MJII XApaKTEPUCTHKU CBOWCTB COJICH.
[TpoBoasT pacu€rsl Mo hopmMyrnam cojien

29-30

KomnuectBo BemiecTna

8§18

OOBACHSIOT, YTO TAKOE KOJIMYECTBO BEIIECTBA, MOJIb, IOCTOSTHHAS ABOTaIPO,
MoJIsipHast Macca. PemaroT 3a1auu ¢ UCHOJb30BaHUEM MOHATHH «KOJIUYECTBO




BCIICCTBA», «KMOJIIpHAsA MacCa», «IIOCTOSIHHAs ABora;[po

31 Mousipablii 00beM 819 OOBACHAIOT YTO TaKOE MOJISIPHBIN 00beM ra3oB, HOpMaJbHbIE yCIIOBUS. Pemator
ra3000pa3HbIX BEIIECTB 3aJla4u¥ ¢ UCTIOJL30BAHNEM TIOHATHI «KOJTUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAs ABOTaIPO».
32-33 Pacuérel mo xumudeckum | 8§20 XapakTepu3yroT KOJTMYECTBEHHYIO CTOPOHY XUMUYECKIX 00BEKTOB U MPOIIECCOB.
yYpaBHEHUSAM PemaroT 3a1auu ¢ UCTIOIB30BAaHUEM MOHATHI «KOJIMUYECTBO BEILIECTBAY, «MOJISIPHAS
Maccay, «MOJISIPHBIH 00bEeM Ta30By, «IIOCTOSTHHAS ABOTaIPO»

34 Bona. OcHoBaHu. 821 OOBACHSIOT YTO TAKOE «OCHOBAHUSY, «IIIEIOUYN», KKAUECTBEHHAS PEAKITH,

UL.p. Nel5 «uHauKaropy. Kiaccuuuupyror ocHOBaHUS MO PaCTBOPUMOCTHU B BOJIC.
OnpenensitoT NPUHAAJIEKHOCTH HEOPTAaHUYECKUX BEIIECTB K KJIacCy OCHOBAaHUH 1O
dhopmyre. XapaKTepU3yIOT CBOMCTBA OTACIIBHBIX MPEICTABUTENICH OCHOBAHUM.
Hcnonb3ytoT Tabauily pacTBOPUMOCTH AJIsL OPEIeNIEHUs] PACTBOPUMOCTH
OCHOBAaHHI.

35 PactBopel. MaccoBas 8§22 OOBACHSIOT YTO TAKOE «MACCOBAs JI0JISI PACTBOPEHHOTO BEIIECTBAY. Y CTAHABINBAIOT
JOJIs aHAJOIMU ¢ 00BEMHOM J10JIEll KOMIIOHEHTOB ra30Boil cMecu. Pemraror 3amauu ¢
pacTBOPEHHOTO BELIECTBA MCIOJIb30BaHNEM TOHITUH «MaccoBasi A0S 3JIEMEHTA B BEILIECTBEY», «MaccoBas A0
JLp. Nel6 pPacTBOPEHHOTO BEUIECTBAY, «00bEMHAas JOJIsl Ta3000pa3HOTO BEIMIECTBAY»

36 ITp. Ne 5 Pabotatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBaTEIbHBIMU MTPUOOpPAMU B

«[IpuroroBiieHue COOTBETCTBHUH C MPABUJIAMH TEXHUKHU 0€30MaCHOCTHU. BBIMONMHSIOT mpocTenime
pacTBOpOB coJieil ¢ ux MpreMbl OOpalleHus ¢ TabOPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM LIUJIMHIIPOM, C
3a/IaHHOM MacCOBOM BecaMu. HabmroaroT 3a CBOMCTBAMHU BEIIECTB U SBICHUSMU, TIPOUCXOISIIUMU C
TOJIei» BeniecTBamMu. ONUCHIBAIOT 3KCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POIIHOTO) sI3BIKA U s3bIKA XUMHH. COCTaBISIFOT OTYETHI 110 pe3yIbTaTaM
MIPOBEJIEHHOTO SKCIIEPUMEHTA
37 O60061eHue u O06001a0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 0 TeMe: «Baxkueiiue

CHCTeMAaTH3aIus 3HaHUI
o Teme. «BakHeimme
MpeICTaBUTETU
HEOPraHUYECKUX
BCIIECTB.
KommuecTBenHbIC
OTHOIIICHHUS B XUMHH)

MIPeICTaBUTENIN HEOPTraHUUECKUX BellecTB. KonnuecTBeHHbIE OTHOIICHUS B XUMUI.
[IpuMeHsIOT Ha MPaKTUKE paHee U3YUEHHBIN MaTepuall, padoTas Mo rpymmnam ¢
3a/IaHUSIMU PA3HOTO YPOBHS CIOKHOCTH




38 KonTponpHas pabora Ne2 mo Teme: «BaxxHelmme mpeIcTaBUTE HEOPTraHMIECKUX BellecTB. KonnyecTBeHHbIE OTHOIIICHUS
B XUMUI»
OcHOBHbBIE KJIACChI HEOPraHu4YecKux coeannenuii (10 )
39 OKCHUIBL: 8§23 OOBACHSIOT YTO TAKOE HECOTIC00PA3YIOIINE OKCHIBI, COIC00Pa3yIOINe OKCHIBI,
KJIacCUpUKALUS U OCHOBHBIE€ OKCHJIbI, KUCJIOTHBIE OKCUBI. XapaKTePU3YIOT OOIINE XUMHUYESCKHE
CBOMCTBA. CBOICTBA COJICOOPA3YIONTUX OKCHAOB (KMCIOTHBIX U OCHOBHBIX) COCTaBIISIOT
JLp. Nel17-18 YpaBHEHUS PEaKIUil ¢ ydacTHeM OKCHIOB. HaOMIogar0T 1 ONMUCHIBAIOT PEAKITUU C
y4acTUEeM OKCHJIOB C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJIHOTO) SI3bIKA U
SI3bIKa XUMUU. [IPOBOJISAT OMBITHI, TOATBEPKIAIONINE XUMIUYECKHE CBOMCTBA OKCHIIOB
¢ co0JII0/IeHNEM IPAaBUJI TEXHUKH 0€30MaCHOCTH
40 OcHoBaHus: 824 CocTaBISIOT YpaBHEHHSI pEaKIii ¢ ydacTueM ocHOBaHWi. HabmrogaroT u
KJaccupukauus u OTHCHIBAIOT PEAKIIMH C YUACTHEM KHUCIIOT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU
CBOWCTBA. POJIIHOTO) SI3BIKA U SI3bIKA XUMHH. [IpOBOASIT OMBITHI, MOATBEPKIAIONINE XUMUIESCKUE
JLp. Ne19-21 CBOICTBa OCHOBaHUH, C COOJIIOICHUEM MPABUJI TEXHUKU O€30MaCHOCTH
41-42 Kucnorsr. Ux 825 XapakTepu3yloT 0011ue XUMUYECKHUE CBOMCTBA KHCIOT. COCTaBIISIFOT YpaBHEHUS
KJ1acCupUKaLnU U peakuuii ¢ yuactueM kuciot. Habmo1aioT U ONUCHIBAIOT peakluy ¢ y4acTHEM
XUMHYECKHE CBOICTBA. KUCIOT. [IpOBOASIT ONBITHI, MOATBEPIKAAIONINE XUMUYECKUE CBOWCTBA KUCIIOT, C
JLp. Ne22-23 COOJTI0ICHUEM TPABHIT TEXHUKH 0€3011aCHOCTH
43-44 Comm, ux knaccudukanus 8§26 Paznu4aroT moHTHS «CpeaHUE COMNY, KKUCIIBIE COJINY», KOCHOBHBIC COJIH.
Y XMMHYECKHE CBOMCTBA. XapakTepu3yroT 0011ue XUMHUYECKHEe CBOMCTBA cosiell. COCTaBIIAIOT YpaBHEHHUS
JLp. Ne24-26 peakmuii ¢ ygyactuem cojieid. HabmrogaroT u OMUCHIBAIOT PEAKIIUU C YIaCTUEM COJICH C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITU POJHOTO) SI3bIKA U SI3bIKa XUMUU. [IpoBOIAT
OTIBITHI, TOATBEPKAAIONINE XUMUUECKHE CBOMCTBA COJeH ¢ COOII0ACHUEM MPaBUII
TEXHHUKHU 0€30MacHOCTH
45 I'eneTnueckas cBI3b 8§27 XapakTepu3yloT MOHATHE «TCHETHYECKUH psaay. ULTFOCTpUPYIOT TEHETHYECKYIO
MEXTy KIaccaMu B3aMIMOCBSI3b MEXK/y BEIECTBAMHU:
HEOpPraHMYECKUX BEIIECTB MIPOCTOE BELIECTBO — OKCHUJ — THAPOKCU — COJIb. 3alUChIBAIOT YpaBHEHUS
JLp. Ne27 peaxiuii, COOTBETCTBYIOLINX MOCIIEI0BATEIHLHOCTH («IIETIOYKE») MPEBPALICHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
46 ILp. Ne 6 «Pemenue Yuarcs obpamarscs ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U HArpeBATEIIbHBIMU

AKCTICPUMEHTATBHBIX
3amau»

MpuOOpaMu B COOTBETCTBUU C TIpaBUJIAMHU TEXHUKH O€30MaCHOCTH, PACIIO3HABATh
HEKOTOPBIC aHWOHBI M KaTHOHBI. HaOIro1aroT CBOMCTBA 3JICKTPOJIUTOB U
MIPOMCXOAIINE C HUMH siBJICHUS. HaOJIro1aroT M ONMKMCHIBAIOT PEAKITUN C yI4aCTHEM
AIIEKTPOJIUTOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA




xuMuu. QOpMyJIMPYIOT BBIBOJBI 10 PE3YJIbTATaM IIPOBEAEHHOIO HKCIIEPUMEHTA

47 O60061eHue u O06001a0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHMSI 110 TeMe: «OCHOBHBIE KITacChl
CHCTEMATHU3ALMs 3HAHUH HEOPraHWYECKUX COeAMHEHU». [[pUMEHSIOT Ha TPAKTUKE paHEEe N3YUEHHBIN
no teme: «OCHOBHBIC Mmarepuai, paboTas 1o rpymmnam ¢ 3alaHisIMHI Pa3HOTO YPOBHS CIOKHOCTH
KJIACChI HEOPTAHUYECKUX
COCTUHEHUN)
48 KonTtponbHas padora Ne3 mo teme: «OCHOBHBIE KJTaCCHl HEOPTaHUYECKUX COCTUHEHUI
Iepuoauueckuii 3axkon u Ilepunoanveckas cucrema xummuueckux j1eMeHToB /[. U. MenaeneeBa. Ctpoenue aroma (8 u)
49 EcrecTBeHHbIE 828 OOBSCHSIOT MPU3HAKH, TTO3BOJIAIONINE O0BEAMHSTH TPYIITBl XUMHYECKUX dJIEMEHTOB
ceMeicTBa B €CTECTBEHHBIC CEMECTBa. PaCKphIBAIOT XUMHUUYECKHI CMBICI (3TUMOJIOTHIO)
XUMHYECKHX Ha3BaHWI €CTECTBEHHBIX CEMEHCTB. APTyMEHTHUPYIOT OTHOCUTEIIBHOCTh Ha3BAHUS
3JIEMEHTOB. «MHEpTHBIE Ta3bl». OOBIACHSIOT UTO Takoe «aMmdoTepHble coequHeHus». Habmonaor
AM(DOTEPHOCTS. Y OIKCBIBAIOT peaKkUnii. XapaKTepUu3yrOT JBOWCTBEHHBIN XapaKTEpE CBOMCTB
JLp. Ne28 aM(}OTEPHBIX OKCUIOB U TUIPOKCUIOB. [IpOBOAST OMBITHI IO MOYICHHUIO U
MOTBEPIKICHUI0 XMMHUECKUX CBOMCTB aM()OTEPHBIX OKCUIOB U TUJIPOKCUIOB.
50 OtkpsoiTue . U. 829 Pa3znuyaroT ecTrecTBEHHYIO M HCKYCCTBEHHYIO KJIacCH(DHUKAIUH.
MeHneneeBbiM AprymeHTHpYIOT OTHeceHue [leproanueckoro 3akoHa K €CTECTBEHHOU
[Tepuoanueckoro 3akoHa Kiaccupukanud. MoaenupyroT XUMHYEeCKHE 3aKOHOMEPHOCTH C BBIICTICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MPEICTABICHUEM UX B IPOCTPAHCTBEHHO-
rpaduUecKOi UM 3HAKOBO-CUMBOJIMUECKON (hopme
51 OCHOBHBEIE CBEACHHUS O 830 OOBACHSIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «IJIEKTPOH», «XUMHUUYECCKUN AIEMEHT,
CTPOCHHUH aTOMOB. «MaccoBOM 4uciio». OMUCHIBAIOT CTPOCHUE Spa aTOMa UCTONb3ys [leproandeckyio
cucteMy xumudeckux 3nemeHToB Jl. 1. Menneneesa. [lonyqarot nndopmaruto mo
XUMHH U3 PA3IUYHBIX HCTOYHUKOB, AHATTU3UPYIOT €.
52 CtpoeHue 3JIeKTPOHHBIX 831 OOBACHSIOT YTO TAKOE JIEKTPOHHBIA CIION WIJIM SHEPTETUUECKUI YPOBEHB.
YpOBHEM aTOMOB CoCTaBISIOT CXEMBI paclpeAesiCHUs JIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM B
XUMHYECKHUX 3JIEMEHTOB ANEKTPOHHON 000JI0UKE
No«Nel-20 B Tabmue /1.
. Menneneena.
53 [Tepunoanueckuit 3aKoH 832 PackppiBaroT GU3UYECKU CMBICIT: TIOPSIKOBOTO HOMEPA XUMHUECKOTO JIEMEHTA,

J. . Menneneesa u

HOMEpa Mepruoja U HoMepa IPyNIbl.




CTpPOEHHUE aTomMa

OOBACHSIOT 3aKOHOMCPHOCTH U3MCHCHHA MCTAJUNIMYCCKUX U HCMCTAJTIMYCCKHUX
CBOMCTB XMMHYECKHUX 3JICMESHTOB U UX COCI[I/IHCHI/Iﬁ B IICpUOJAax U rpynmnax

94-55 XapakTepucruka 833 XapakTepu3yroT XUMUIECKHE SJIEMEHTHI 1—3-T0 MeproI0B MO X MOJOKCHHIO B
XUMHUYECKOI'0 dIIEMEHTA [Tepuoauueckoit cucreme xumuueckux 3yemeHToB J1. 1. Menneneena.
Ha OCHOBaHUU €ro ApryMEeHTHPYIOT CBOMCTBA OKCHJIOB U TMAPOKCHUJIOB METANIOB U HEMETAJUIOB
nonoxxeHus B [1C MOCPEJACTBOM YPAaBHEHUI pEaKIUid
56 3HavyeHue OnpenensiroT ICTOYHUKN XUMUdeckoid nHpopmanuu. [lonydaroT HEOOXOAUMYIO
[lepuoanueckoro 3akoHa MH(OPMALIHIO U3 PA3TUYHBIX UCTOYHUKOB, AHATTU3UPYIOT €€, 0hOpMIISIOT
u [lepuoanueckon MH(OPMAIMOHHBIA TPOAYKT, IPE3CHTYIOT €0, BEAYT HAYIHYIO TUCKYCCHIO,
CUCTEMbI XUMUYECKUX OTCTauBaIOT CBOIO TOUYKY 3PEHUS
anemeHToB /[. U.
Menpeneena
Xumuueckas cBsi3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHBIE peaknuu (124)
57 HNonnas xumuyeckas 834 OOBACHSIOT YTO TAKOE MOHHASI CBSI3b, HOHBI. XapaKTEPHU3YIOT MEXaHU3M
CBSI3b oOpa3oBaHus HOHHOU CBsI3U. COCTaBISIOT CXEMBI 00pa30BaHUSI HOHHOW CBSI3H.
Hcnonp3ytoT 3HakoBOE MoAenupoBanue. OnpenensitoT TUIl XUMUYECKOU CBSI3U 110
dbopmyne Bemiecta. [IpuBOAAT MPUMEPHI BELIECTB C HOHHOW CBS3BIO.
YcTaHaBnuBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/ly COCTAaBOM BEILIECTBA U
BHUJIOM XUMUYECKOH CBSI3U, MEXK]1y HOHHOU CBSI3bI0 M KPUCTAINTMYECKUM CTPOCHUEM
BELIECTBA,MEXKAY KPUCTALIIUNYECKIM CTPOCHHUEM BEIIECTBA U €r0 PU3NYECKUMU
CBOWCTBaMHU
58-59 KoBanenrnas nmomsipHas u | 835-36 | OOBSICHAIOT YTO TaKOE KOBAJIEHTHAS CBA3b, BAICHTHOCTh. COCTABIIAIOT CXEMBI
HEMOJIApHAs XUMUYEeCKas 00pa3oBaHMs KOBAJEHTHON HEMOJAPHON XUMHUECKOM CBI3U. VICIIONB3yIOT 3HAKOBOE
CBA3b MozenupoBanue. OnpeaensoT THI XUMUYECKON CBS3H 1O (GOopMyJie BEIIESCTBA.
[TpuBOAST MpUMEPHI BEIECTB C KOBAJICHTHOM CBSI3bI0. DJIEKTPOOTPULIATEIHLHOCTD
60 Merannuueckas 837 OOBSCHSIOT YTO TAKOE METAJUTMYECKAS CBS3b.
XUMHUYECKast CBS3b. CocTaBnsioT cxeMbl 00pa30BaHUS METAJUIMUECKON XUMUYECKOU CBS3H.
JLp. Ne29 Hcnonb30BaTh 3HAKOBOE MOACTUPOBaHHUE. XaPaKTEPU3YIOT MEXaHNU3M 00pa30BaHUs

METAIUTNYECKOM CBS3H.

OnpenensiroT THIT XUMHYECKOH CBsi3H 10 Gopmyrie BemecTBa. [[puBoasST mpumepsl
BEIIIECTB C METAJUTMYECKON CBSA3BI0. Y CTAHABIUBAIOT MPUUNHHO-CIIC/ICTBCHHBIC CBS3U
MCXKAY COCTaBOM BCIICCTBA U BUAOM XI/IMI/I‘IGCKOI\/'I CBA3HU, MCXKIY MGT&HHH‘IGCKOﬁ
CBS3BIO0 M KPUCTAITMYCCKUM CTPOCHHEM BEIIECTBA, MEXTY KPUCTATUTMUESCKUM
CTPOCHHEM BEIECTBA M €T0 (PH3NIECKIUMH CBOHCTBAMHU.




61 CreneHb OKUCIICHHS 838 | OOBSICHSAIOT YTO TAKOE «CTEIIEHb OKUCIICHUSN, «BAJICHTHOCTD.

CocraBnsoT ¢GopMynbsl OMHAPHBIX COCIMHEHHM HAa OCHOBE OOIIEro crocoba ux
Ha3BaHuii. CpaBHUBAIOT BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS. PacCUMTHIBAIOT CTENEHU
OKHCIICHHS 110 (hOpMYyJIaM XMMHUYECKUX COCAMHCHHH
62-63 OKHUCIUTEIBHO- 839 OOBSACHAIOT YTO TaKO€ OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIUU, OKHUCIIUTENb,

BOCCTaHOBUTEIILHBIC BOCCTAaHOBHTEJb, OKHCIICHHE, BOCCTAHOBIJICHUE.

peaxkuuu KnaccupumupyioT  XUMHYECKHE pEaKIMil M0 MPHU3HAKY «U3MEHEHUE CTerneHei
OKHCIICHHS SJIEMEHTOB.
OnpenensroT OKUCIIUTEIh W BOCCTAHOBUTENb, TIPOIECCHl OKHCICHUS W
BOCCTaHOBJICHHSI.

64 O060061eHue u O00011a0T ¥ CUCTEMATH3UPYIOT cBor 3HaHUS 10 TeMe: «[13 u TICXD» u «CtpoeHue
CHCTEMaTHU3aLMs 3HAHUH BemiectBa. OBPy. [IpuMeHsIOT Ha IpakTUKE paHee U3YYCHHBIN MaTepuall, paboTas 1o
no remam: «I13 1 IpyIIaM C 3aJaHUSIMU Pa3HOTO YPOBHS CI0KHOCTH
[ICX9» n «CtpoeHue
Bentectsa. OBPy»

65 [Tpomexxyrounast arrecrarusi. KontponsHas paborta

66-68 [ToBTopenue. Pemenne Pemator pacueTHbie 3a1a4H.
pacueTHBIX 3a7a4
KasiennapHo- TeMaTH4eCKOe MJIAHNPOBAHHE
9 kjaacc (2 yaca B HeeJI10)
Ne Jara Tema ypoka Hom. Buabl yueOHO# neITeJIbHOCTH
n/n Inan | DakT 3a7aH.
IToBTOpeHue u 00001IeHHE CBeleHUIT M0 Kypey 8 kiaacca. Xumudeckue peakuuu (5 4)
1 Knaccudukanus 81 XapakTepu3yroT OKCUIbI, THIPOKCH Bl (OCHOBaHUs, aM(pOTEpPHBIC THIPOKCHIBI,
HEOPraHMYECKUX KHCJIOPOACO/ICPIKAIINE KUCIOTHI) U COJIM TIO TUTaHy: COCTaB, CITIOCOOBI 00pa30BaHHS
BEIIECTB U UX Ha3BaHWI, XapaKTepHbIE CBOMCTBA U NoiyueHue. Kimaccuuuupyror okcupl,
HOMEHKJIaTypa THIIPOKCUIBI (OCHOBaHHMS, aM(QOTEPHBIC THPOKCHUIBI, KHCIOPOACOACPKAIINE

KHMCJIOTBI) U COJIM TI0 Pa3IMYHBIM ITPU3HAKAM. Y4aTcs IOATBEPKIaTh
XapaKTEPUCTHUKY OTAEIbHBIX MPEICTABUTEIIEH KIACCOB HEOPTAHUYECKUX BEILECTB
YPAaBHEHUSAMH COOTBETCTBYIOIIUX PEAKLIUN. PacKpbIBalOT B3aMMOCBSI3b MEXK Y




KJIACCAMH HEOPTaHUYECKUX COCTMHEHUH, KaK TeHETUIECKYIO
2-3 Knaccudukanus 82 OOBACHSAIOT MOHATHS «XUMHUECKAs PEaKIUsi», «PEaKIIMU COeTUHEHUA», «PEaKIINH
XUMHUYECKHUX PEAKIIHA 110 Pa3IOKEHUN), «PEaKIUU 0OMEHAY, «PEAKIINH 3aMEIIECHUS», «PEaKIun
Pa3IUYHBIM OCHOBAHUSIM. HEUTpaTU3alun», «3K30TEPMUUECKHIE PEAKLIUNY», «IHIOTEPMUUYECKUE PEAKIIUN,
JLp. Nel-5 «0OpaTUMBIC PEAKITUNY, KHEOOPATUMBIC PEAKITUNY, «OKUCITUTEIHLHO-
BOCCTAaHOBUTEIbHBIE PEAKIINHY, «TOMOTE€HHBIE PEAKLIUN», «T€TEPOreHHbIE
PEAKIUNY», «KATATUTUICCKUE PEAKIINNY», HEKATATUTUYECKUE PEaAKIIHN,
«TeTIoBOM 2P (HEeKT XUMHIECKOH peakuny.KiraccupunupyroT XuMruIecKue
pEaKIuy Mo pa3IudHbIM OCHOBaHUSM. ONpeesitoT OKUCIUTENb U
BOCCTaHOBUTEIb, TPOLIECCHI OKUCICHUS U BOCCTAHOBIICHUSI.
Habmo1atoT 1 ONMMCHIBAIOT peaKIMK MEXAY BEIIeCTBAMHU
4-5 [TonsiTue o ckopocTH 83  |OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHUUECKOH peakiumu». APryMEeHTHPYIOT BEIOOD
XUMHUYECKON PEaKIIHH. CAMHHUII U3MEPEHUS. Y CTAaHABIMBAIOT IPUYUHHO-CIICICTBEHHBIC CBS3H BIUSHUS
Karanus. pa3uYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX peakiuid. Habmogaror u
JLp. Ne6-12 OMUCHIBAIOT PEAKLIMM MEK/Y BEIIECTBAMU C TOMOILBIO PYCCKOT0O (POJHOTO) SI3bIKA U
S3bIKa XUMUH. [IpOBOAST ONBITHI, MOATBEPAKAAIOIINE 3aBUCUMOCTh CKOPOCTH
XHMMHYECKON peakiny OT Pa3INdHbIX (haKTOPOB
Xumudeckue peakuuu B pacreopax (10 u)
6 DNEKTPOTUTHYECKAS 84 XapakTepu3yroT MOHATHS «AJIEKTPOIIUTHYCCKAS TUCCOIHALIHS, «AJIEKTPOJIUTH,
Jucconumarnusi. «HEINEKTPOIUTHI. Y CTaHABIUBAIOT IPUUNHHO-CIIEICTBEHHBIE CBA3H MEXKIY
JLp. Nel13 MIPUPOIOH SIEKTPOIUTA U CTETICHBIO €r0 IUCCOIHMAIIUU. Y CTAHABITUBAIOT
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y TUIIOM XUMUYECKOU CBSA3HU B DJIEKTPOJIUTE
Y MEXaHHU3MOM €r0 JUCCOIUAITHH.
7 OCHOBHBIE TIOJIOKEHUS 85 XapakTepu3yroT MOHATHUS «CTETICHb TUCCOIMAIINNY, «CHIIbHBIE SJICKTPOIUTHI»,
Teopuun «cnabble SIEKTPOIUTHI», «KKATHOHBD), «AHUOHBD», «KUCIOTHI», KOCHOBAHUSD,
AIIEKTPOIUTUIECCKON «conmy. COCTaBISIOT yPaBHEHUS AIEKTPOIUTHIECCKON JUCCOIIUAIIIHN KUCIIOT,
nuccormaruu (TO/). OCHOBaHMH U cosieil. MimrocTpupyroT npuMepamMu OCHOBHBIE MOJI0KEHUS TEOPUHU
ANEKTPOIIUTUIESCKON TUCCONAu. Pa3mmuaioT KOMIOHEHTHI I0KA3aTelbCTB
(Te3ucoB, apryMeHTOB U ()OPMBI JOKA3aTEIbCTBA)




8-9 XuUMHUUYECKHEe  CBOWCTBA 86 XapakTepu3yroT 0011ue XUMUYECKHUE CBOMCTBA KUCIIOT C TIO3UIINIA TEOpUr
KHUCJIOT KaK 3JIEKTPOJIUTOB ANEKTpoNUTHYEeCKON qucconuanui. CoCcTaBiIsIOT MOJIEKYIpHbIE, TIOJTHBIE U
JL.p. Ne14-23 COKpall€HHbIE MOHHBIE YPAaBHEHUSI PEAKIIUI C YHACTUEM KHUCIIOT. APTyMEHTUPYIOT
BO3MOXXHOCTh IPOTEKAHUS pEeaKLUii C yYaCTHEM KHUCIIOT Ha OCHOBE IIpaBHJia
beprosuie u psiga akTHBHOCTH MeTajioB. [IpoBOJAT ONBITHL, TOATBEPKAAIOIINE
XUMHUYECKHE CBOICTBA KUCIIOT, C COOTIOACHUEM MTPABUJI TEXHUKH 0€30MacHOCTH.
Halmro1aroT 1 ONMUCHIBAIOT PEAKIINH C YYACTHEM KUCIIOT C IIOMOIIBI0 PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XUMHUH
10 XUMHUUYECKHE CBOMCTBA 87 CocTaBisiIOT MOJIEKYJISIPHBIE, MTOJTHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS
OCHOBaHMI KaK peaKuuii C y4acTUEM OCHOBAaHUM. APryMEHTUPYIOT BO3MOXKHOCTb MPOTEKaHUS
BIEKTPOJIUTOB. peaKkuuii C yyacTHEM OCHOBAaHUM Ha OCHOBE IpaBwiia beproiute. [IpoBOASAT OMBITHI,
UT.p.Ne24-28 MOATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBAHHH, C COOJIFOICHUEM TIPABHIT
TEXHHUKHU Oe3omacHocTd. HabmoaroT 1 OMUCHIBAIOT PEAKIUU C YIaCTHEM KHCIIOT ¢
TTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUU
11 XAMUYECKHE CBONCTBA 88 XapakTepu3yoT 0011ue XUMUYECKHUE CBOMCTBA COJICH C IMO3UIIUNA TEOPUHN
COJICH KaK AJIEKTPOJIUTOB. ANEeKTpoNUTHYeCKOl qucconuanui. CoCcTaBiIsIOT MOJIEKYJISpHbIE, TIOJTHBIE U
UL.p. Ne29-31 COKpalll€éHHbIC MOHHBIE YPaBHEHUS PEAKIIUI C ydacTUEM coJiei. ApryMEHTUPYIOT
BO3MOXXHOCTh IPOTEKAHUS pPeaKlUii C yYaCTHEM COJIEH Ha OCHOBE MpaBUia
bepromne. IIpoBOAAT ONBITHI, MOATBEPKAAOIIME XUMHUYECKUE CBOMCTBA COJIEH, C
coOJTI0/ICHUEM TPaBUII TEXHUKH Oe30macHOCTH. HabmomaroT 1 ONUChIBaOT
pEeaKIMK C YJaCTHEM COJIEH C TOMOIIBIO PYCCKOTO SI3bIKA U sI3bIKa XUMHH
12 [TonsiTue o rugponuse 89 YcTaHaBIMBaIOT 3aBUCUMOCTh MEXK/1y COCTAaBOM COJIM U XapaKT€POM T'HIPOIIU3A.
couieit AHaIU3UPYIOT Cpey pacTBOPA COJIM C MOMOIIBI0 UHAUKATOPOB. [Iporuo3upyror
THUII THJIPOJIN3a COJIM Ha OCHOBE aHaJIN3a ero (popmysisl
13 [Lp. Ne 1. Pemienne VYyarcs oOpamarbcsi ¢ J1a0OpaTOpHBIM OOOPYIOBAaHUEM U HArpeBaTeIbHBIMU
JKCIIEPUMEHTAIIbHBIX npubopaMyu B COOTBETCTBUU C IMpaBWJIaMHU TeXHUKHU Oe3omacHoctu. Habmronmarort
3a11a4 [0 TeMe CBOMCTBA DJIJIEKTPOJIUTOB W TPOUCXOASIIMX C HUMHU siBIeHW. HabmromaroT u
«DQneKTponuTudecKas OMKCHIBAIOT PEAKUUU C YYaCTHEM OHIIEKTPOJIUTOB C IOMOILIBIO E€CTECTBEHHOIO
JUCCOIUALIUSD) (pycckoro WM PpOAHOTO) s3bIKA W s3bIKA XUMHH.DOPMYIUPYIOT BBIBOIBI TIO
pe3ysbTaTaM NPOBEACHHOT0 HKCIIEPUMEHTA
14 O06o00menre U cucTeMaTr3als 3HaHUK 1Mo TeMe «XUMUYECKUE PEAKIIMH B paCTBOPaX JIEKTPOIUTOBY
15 Kontponbnas pabora No 1 mo Teme « XMMHUYECKHUE PEAKIIMK B pACTBOPaX JIEKTPOIHUTOBY
HemeTtanabl n ux coequHeHus (25 4)
16 |O61ua51 XapaKTEePUCTUKA | 810 \ OOBACHSIOT YTO TaKOe HeMeTaITbl. CpaBHUBAIOT AJJIOTPOITHBIC BUIOU3MEHCHUS




HEMETAaJUIOB KHUCJIOpoJia. PackpbiBaTh NPUYUHBI AJTUIOTPONUHU. XapaKTEPU3YIOT XUMUYECKUE
3JIEMEHThI-HEMETAIIIIbI U TPOCThIE BEIIECTBa-HEMETAIIBI: CTPOEHUE, PU3NYECKUE U
XUMHYECKHE CBOICTBA HEMETaIOB. OOBSICHSIOT 3aBUCHMOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTEIbHBIX CBOMCTB AJIEMEHTOB-HEMETAINIOB OT UX MOJIOKEHHUS B
[Teproanueckoit cucTteMe XMMUYECKUX DJIEMEHTOB
17 OO6mmas 811 XapakTepusyloT cTpoeHue, GU3NIECKUEe U XUMUYECKUE CBOMCTBA, TIOJIyYeHUE U
XapaKTEepUCTUKA MPUMEHEHHE TAJIOTEHOB B TUIaHE O0IIEeTr0, 0COOEHHOTO U € IMHUYHOTO.
anemeHToB VIIA rpymmsl VY cTaHaBIMBaOT TPUYUMHHO-CIICICTBEHHBIC CBSI3U MEXKy CTPOCHHEM aToMa,
— TaJIOTEHOB XUMHYECKOM CBA3bI0, TUIIOM KPUCTAIMYECKON PEMIETKN rajJOr€HOB, UX
(bU3MYECKUMHU U XUMUYECKUMHU CBOMCTBAMHU
18 Coenunenus 812 XapakTepu3yloT coCTaB, (DU3MYECKHME M XWMUYECKHE CBOWCTBA, IMONYYCHHE H
raJIOTeHOB. MPUMEHEHHE COEIMHEHHM TajloreHOB C MCIOIb30BAaHUEM PYCCKOTO (POJHOIO)
JLp. Ne32 S3bIKa W s3bIKa XUMHUW Ha3pIBalOT COEOUHEHHS TallOTeHOB M0 (dopMylie H
COCTaBJIAIOT (QOpMyIbl 1O UX Ha3BaHMUIO. YCTAHABIMBAIOT MPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXJIY XUMHUYECKOM CBS3bIO, TUIIOM KPUCTAIUIMYECKOU
pEIIeTKH COeTMHEHUN TaJIOTeHOB, UX (PU3NYECKUMHU U XUMUYECKIMH CBOWCTBAMHU.
[IpoBoasT, HAOMIOAAIOT ¥  OMHUCBHIBAIOT XUMUYECKHUH  OKCHEPUMEHT IO
pacrmo3HaBaHUIO  TAJIOTEHUI-UOHOB  C  COONIOACHMEM  MpaBUI  TEXHUKH
0e30MmacHOCTH. BEBIOTHSIOT pacyeThl O XUMHYECKHM (hopMyrnaMm U ypaBHEHUSIM
peaKuuii, MPOTEKAIOIIMNX C Y4aCTUEM COCIMHEHU raJOrT€HOB
19 [Lp. No 2.«U3yuenue VYyarcs oOpam@arbCsi ¢ J1a0OpaTOpHBIM OOOPYIOBAaHHUEM U HArpeBaTeIbHBIMU
CBOMCTB COJISTHOU MpuOOpaMu B COOTBETCTBUU C TMpaBWJIAMU TEXHUKH OezomacHocTH. HabmromaroT
KUCIJIOTBD) CBOMCTBA DJIJIEKTPOJIUTOB W TPOUCXOASIIMX C HUMHU sBIeHHWA. HabmromaroT u
OMKCHIBAIOT PEAKUUU C Y4YaCTHEM OHIIEKTPOJIUTOB C IOMOILIBIO E€CTECTBEHHOIO
(pycckoro uiau poOAHOrO) sA3bIKA M s3bIKa XUMHUU. DOPMYIUPYIOT BBIBOJBI IO
pe3ysbTaTaM NPOBEACHHOTO HKCIIEPUMEHTA
20 OO01mas xapakTepucThKa 813 JlaroT 0O0IIyr0 XapaKTEepHCTUKY aTroMaM, MPOCTHIM BEIIECTBAM U COCAHMHECHUSIM
3eMeHTOB VI A - XaJbKOT€HOB B 3aBHCHUMOCTH OT HMX TMojoxkeHus B llepumoamdeckoi cucreme.
xanbKoreHos. Cepa XapakTepu3yloT CTPOCHHE, aJUIOTPONHs, (U3NYECKUE U XHMHUYECKHUE CBOMCTBA,
MOJIy4eHUE U IPUMEHEHHE CEephl. Y CTAaHABIMBAIOT IPUYUHHO-CIIEICTBEHHBIE CBS3H
MEXKy CTPOCHUEM aTOMa, XMMUYECKOM CBSA3bIO, TUIIOM KPUCTAJUIMYECKOU PELIETKH
cepbl, €€ (U3NUEeCKUMU U XUMUYECKUMHU CBOMCTBAMH.
21 CepoBo0opo.1 U CyIbGUIBI 814 XapakTepu3yloT cocTaB, (pU3NUECKHe U XUMHUECKHUE CBOMCTBA, TOyUYeHUE U

IMIPUMCHCHUC COCI[I/IHCHI/Iﬁ CCPhI B CTCIICHU OKHCJICHUA -2 C UCIIOJIb30BaHUEM




pyccKoro (poAHOTO) sA3bIKA U s3bIKa XUMUH. Ha3pIBaloT coeAMHEHUS cephl B
CTEINEHHU OKUCIIEHUS -2 110 (popMyJie U COCTaBISIIOT (POPMYJIBI IO UX HA3BAHUIO.
CocTaBiIOT MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS PEAKINI, XapaKTEpU3YIOLIHE
XMMHUYECKHE CBOWCTBA COEIMHEHHUM Cephl B CTENIEHN OKUCIICHHUS -2.
OnuceIBalOT NPOLECCHl OKUCIEHUA-BOCCTAHOBIICHUS, ONPEIEISIIOT OKUCIUTENL U
BOCCTQHOBUTEJIb U COCTABJIAIOT IEKTPOHHBIN OaJaHC B PEAKLUAX C yUaCTHEM CEPBI
B CTETICHU OKUCIICHUS -2.
VYCTaHaBIMBAIOT NPUYMHHO-CIECICTBEHHBIE CBA3U MEXIYy XHMHUYECKOM CBS3BIO,
TUNIOM KPHUCTAJIMYECKOW pPEHMETKH COCIUHEHUH cepbl, UX (U3NYECKUMH U
XUMHYECKHMH CBOMCTBAMU

22

Kucnopoanbie coeuHeHus
CEpBIL.
UL.p. Ne33

815

3anuceBaloT (GOPMYIBI OKCHIIOB CEPhI, HA3BIBAIOT WX, OMHCHIBAIOT CBOWCTBA Ha
OCHOBE 3HAaHUH O KHUCIOTHBIX OKCHAAX. XapaKTEPHU3YIOT COCTaB, (HU3NYECKHUE U
XMMHYECKHE CBOMCTBA CEPHOM KHCIOTHI KAaK DJIEKTPOJUTA C HCIIOJIb30BAHUEM
PYCCKOTO (POIHOTO) SI3bIKA U sI3bIKa XUMUHU. COCTaBISIOT MOJIEKYJISIPHBIC U HOHHBIE
YPaBHEHUS PEAKIUM, XapaKTEPU3YIOIMIUX XUMHUUYECKUE CBONCTBA CEPHOM KHUCIOTHI.
Pacmoznaror cynbdar-uoHBl. XapakTEepU3YIOT CBOWCTBA KOHIIEHTPUPOBAHHOM
CEePHOU KUCTOTHI KaK OKUCIUTEINSI C UCIOIb30BAHUEM PYCCKOTO (POIHOTr0) si3bIKa U
s3plka  XUMUHA. COCTaBIAIOT YpPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii METOIOM 3JICKTPOHHOIr0 OajaHca. BHIMOJHAIOT pacuéThl O XUMHUYECKHM
dhopmynaM U ypaBHEHHUSIM PEaKIIUM, MPOTEKAIOMINX C y4aCTHEM CEPHOUKHUCIIOTHI.
Habm101a10T 1 ONUCHIBAIOT XUMUYECKUH 3KCTIEPUMEHT
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I[Lp. Ne  3.«M3yuenue
CBOMCTB CEepHOU
KHUCIIOTBI»

VYyatcs oOpamarbcsi ¢ J1abOpaTOpHBIM O00OPYJIOBAaHMEM W HarpeBaTeIbHBIMU
HpI/IGOpaMI/I B COOTBCTCTBHUHU C IIPaBUJIIaMH TCXHUKH 6€3OHaCHOCTI/I. QJICKTPOJHUTOB
U TPOUCXOAANINX C HHUMHU sIBICHUH. HaONIomaroT W ONMUCHIBAIOT PEAKIMH C
y4acTHEM DJJIEKTPOJIMTOB C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
S3bIKAa W SI3bIKA XUMUHU. DOPMYIHPYIOT BBIBOIBI 10 PE3YJIbTaTaM IMPOBEICHHOTO
IKCIIEPUMEHTA

24

Oo6mas

XapaKTepUCTUKA
XMMHYECKHX 3JIEMEHTOB
VA rpynmnsl. A3ot

816

JlaroT oO0IIyI0 XapaKTEPUCTUKY aToMaM, MPOCTHIM BEIIECTBAM M COCAMHEHUSM B
3aBUCHUMOCTHA OT WX TMoJiokeHus B llepuomndeckoil cucreme. XapakTepU3YIOT
cTpoeHue, (GU3NIECKUe U XMMHUYECKHE CBOMCTBA, TOJYYCHHE U MPUMEHEHHE a30Ta
C MCIIOJIb30BAaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

Ha3pBator coemuHenmsi a3ora 1o (opmyse u COCTaBISAOT (HOPMYJBI MO MX
Ha3BaHUIO. Y CTaHABIMBAIOT MPUYUHHO-CJICACTBEHHBIE CBSI3U MEXKIY CTPOCHUEM
aToOMa ¥ MOJIEKYJIbI, BUJIOM XUMHYECKOU CBSI3M, THTIOM KPUCTAJUIMYECKON PEIIETKHI
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Ammuak. Coitn aMMOHUSA
JLp. No34

817

CocTaBIsoT q)OpMy.HI:I [0 UX HA3BaHUAM. 3aIIUCBHIBAIOT MOJICKYJIAPHBIC 1 MOHHBIC
YpPaBHEHUS PEAKLHI, XapaKTEPU3YIOIIUE XMMUYECKHE CBOMCTBA aMMHaKa U COJIeH
amMMoHug. COCTaBISIOT YpPpaBHCHHUA OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C
ydacTUeM aMMHaKa ¢ IOMOIIbIO 3JIEKTPOHHOT0 OanaHca.

YcTaHaBiIuBamOT NPUYUMHHO-CICACTBCHHLIC CBA3HM MCXKAY BHJIaAMHU XHUMHYCCKHX
CBSI3€H, TUIAMHU KPHUCTAJUIMYECKUX PEHIETOK aMMHaka M CoJied aMMOHHS M HX
(bI/I3I/I‘IeCKI/IMI/I U XUMHYECKUMH CBOMCTBAMHU. HpOBOI[SIT, Ha6JIIOI[aIOT 1 OIIMUCBIBAIOT
XUMHYECKUI SKCIIEPUMEHT [0 Paclo3HaBaHUIO MOHOB aMMOHHUS C COOIIOJCHHEM
MPaBWJI TEXHUKHU 0€30MacHOCTH.

BoimonHsAOT pacd€Thl MO XMMHYECKUM (QopMyjaM W YpaBHEHMSIM pPEaKIuii,
MPOTEKAIOIIUX C yYaCTUEM aMMHUaKa
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[Lp. Ne 4 «Ilonyuenue
aMMHUaKa U U3yuyeHue
€ro CBOMCTBY»

[Tomydaror, coOMpaOT W pacmo3HAIOT aMMHuak. PaboTaioT ¢ abopaTOpHBIM
000pyIOBaHUEM W HarpeBaTeNIbHBIMH NMPHUOOpPaMH B COOTBETCTBHH C IPAaBHIAMH
TeXHUKU Oe3omacHocTH. HaOmromaT U OMUCHIBAIOT XUMHYECKHNA IKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA | SI3bIKa XUMUHU. DOPMYITUPYIOT BBIBOBI 1O
pe3ylbTaTaM MPOBEACHHOTO 3KcnepuMeHTa. COTpyIHUYAIOT B TIPOIECCe yIeOHOTO
B3aMMOJICHCTBHSI ITPH pabOTe B rpymnmax
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Kucnoponnsie
COETMHEHUS a30Ta.
JL.p. Ne35

818

3anuchIBaIOT PEaKlMii, XapaKTepU3yIOIMe XUMUYECKUE CBOMCTBA OKCHJIOB a30Ta.
VY cTaHaBIMBaKOT NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKY BUJIOM XUMUYECKON
CBSI3H, TUTIOM KPUCTAJLUTUYECKON PEIMIETKNA OKCUIOB a30Ta U UX (PU3NICCKUMU U
XUMHYECKUMHU CBOMCTBaAMH. XapaKTEepHU3yIOT COCTaB, (PU3NUYECKHE U XUMHUECKHE
CBOMCTBA a30THOM KHMCJIOTHI KaK 3JIEKTPOJIUTA, IPUMEHEHUE C UCTIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

3anuchIBalOT MOJICKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIIUN, XapaKTEPU3YIOIIUE
XUMHUYECKHUE CBOMCTBA a30THOM KUCIIOTHI Kak 3ekTponuTa.llpoBonsar, Habmoga0T
U OINUCHIBAIOT XUMUYECKUM IKCIIEPUMEHT, XapaKTEPU3 YOI CBOMCTBA a30THOU
KHCIIOTHI KaK 3JIEKTPOJINTA, C COOIIOICHIUEM MPaBUJl TEXHUKU OE€30M1aCHOCTH.
XapakTepu3yroT a30THYIO KUCIIOTY KaK OKUCIUTENb. COCTaBIISIIOT ypaBHEHUS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINM, XapaKTEPU3YIOIIUX XUMUYECKUE
CBOMCTBA a30THOU KUCIIOTHI KaK OKHCIHUTEIsS, C IIOMOIILIO AJIEKTPOHHOTO OaliaHca.
[IpoBoasT, Ha0IIOIAIOT U OTMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT,
XapaKTePU3YIOIIHN CBOMCTBA a30THOM KUCIIOTHI KAK OKHCIUTEINS, C COOTI0IEHUEM
MpaBWJI TEXHUKHU 0€30M1aCHOCTH




29 ®ochop u ero 819 | XapakTepu3ylT CTPOCHHUE, AIOTPOIHI0, (BU3NUYECKUE U XUMHUYECKUE CBOMCTBA,
COCTMHCHMUSI. noydeHue u npumeHenue Gocdopa ¢ Conb30BaHUEM PYCCKOTO (POIHOTO) SI3BIKA
JLp. Ne36 U s13bIKA XUMUH.

CamocTosTeIbHO OMHUCHIBAIOT cBoWcTBa OKcua (ocdopa(V) Kak KHCIOTHOTO
OKCHJIa U CBOMCTBA OpTOGOCHOPHON KHUCIOTHI.

[IpoBoasT, HAOMIOIAIOT U OMHUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT C COOIIOACHUEM
NpaBUJI TEXHUKH Oe3omacHoCcTH. Paco3HaioT gochaT-noHb!

30 OO6mmas 820 | JlaroT 0OIIyr0 XapaKTEpUCTHKY aTOMaM, IPOCTHIM BEIICCTBAM W COCIUHCHUSIM
XapaKTEPUCTHUKA anemeHToB IV A- rpynmsl B 3aBUCUMOCTH OT UX mojioxxkeHus: B [lepuonnueckoit
aneMeHToB [V A- cucteMe. XapaKTepu3ylT CTPOCHHE, AUTOTPOIUI0, (DU3UYECKHE W XHUMHYECKHE
TpyHmbl. YTIEpOI. CBOWCTBA, MONYYCHHE W NpPHUMEHEHHE aMOp(HOTO yriepoja W €ro COpPTOB C

HCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) sA3BIKA U A3bIKA XUMUH.
CpaBHUBAIOT CTPOSHUE M CBOMCTBA aiMasa u rpadura. OMUCHIBAIOT OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA yriepoaa

31 Kucnopoaubie 821 | XapakTepu3yoT cocTaB, PU3HUECKUEC U XMMUYECKHE CBOMCTBA, MTOJyYCHHE U
COCMHEHUS yTIIepoa. MIPUMEHEHHE OKCHIOB yIiepo/ia ¢ UCTIOIb30BAHUEM PYCCKOTO SI3bIKA U S3BIKA
JLp. Ne37 XUMHUHU. XapaKTEePU3YIOT COCTaB, (GU3NICCKHE U XUMUYECKHIE CBOMCTBA, MTOTydeHHE

Y IPUMEHEHUE YTOJIbBHOM KHUCIIOTHI U €€ cosieil. mocTpupyroT 3aBUCUMOCTD
CBOMCTB COJIEH YrOJbHON KUCIOTHI OT X cocTaBa. [IpoBosT, HaOIOAaI0T U
OIMHCHIBAIOT XUMHUYECKUN IKCIIEPUMEHT C COOJTFOICHUEM TIPABHIT TEXHUKH
6e3onacHocTH. Pacno3HatoT kapOoHaT-HOH. BBIMOIHAIOT pacuéThl M0 XUMUYECKUM
(dbopMyniaM U ypaBHEHUSM PEaKIIHiA, MTPOTEKAIOMINX C YUACTUEM COCAMHECHHIA
yriaepoaa

32 ILp. Ne 5. «Ilomyuenne [Tomywaror, coOuparoT U pacrno3HAIOT YIJIEKUCTbIN ra3. HabmroaaroT 1 onuchIBaloT
YIIICKUCIIOTO Ta3a U XUMHYECKHI JKCIEPUMEHT C TMOMOIIBI0 PYCCKOro (POJHOTO) sI3bIKa U SI3BIKA
U3YYEHUE €r0 CBOMCTB) xumun. QopMyITUPYIOT BEIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

CoTpyIHHUYAIOT B Ipolecce yueOHOro B3auMoIeHCTBUS TP paboTe B rpymmax
33 YTrneBo10post 822 | XapakTepu3yloT OCOOEHHOCTH COCTaBa M CBOWCTB OPraHMYECKHX COCIUHCHHIA.

Paznuuaror npeaciabHbIC KW  HCHOPCACILHBIC  YITICBOAOPOALI. HazwpiBator u
3anmuChIBalOT  GOpMYJIbl  (MOJIEKYJSIpHbIE W CTPYKTYPHBIC)  BaKHEHIITHX
MpeICTaBUTENeH YrieBoA0poaoB. [IpeanararoT 3KCIEPUMEHT IO Paclo3HABAHUIO

COCIMHCHUI HENpeneabHOro cTpoeHus. HabOmomaroT 3a X0J0M XUMHYECKOTO




HKCHEPUMEHTa, OMUCHIBATh €r0 M JIeJNaTh BBIBOJBI HAa OCHOBE HaOIIOACHUH.
OUKCUPYIOT Pe3yNbTaThl IKCIIEPUMEHTA C TIOMOIIbIO PYCCKOTO (POJHOTO) SI3bIKa, a
TaKXe ¢ TOMOIIBI0 XUMUYECKUX (POPMYIT U ypaBHEHUI.
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Kucnopoaconepxaiue
OpraHHyYecKue
COCIUHCHUA

823

XapakTepU3ylT CIUPTHI, KaK KUCIOPOACOACPKALUE OPraHUYECKUE COCIUHCHUS.
KnaccuuuupyroT criupThl 10 aTOMHOCTH.

HaspiBatoT mpexncraButeneil OJHO- U TPEXATOMHBIX CIMPTOB U 3alMCBIBAIOT U3
(hopmyIIBI.

XapakTepU3yroT KACIOTHI, KAK KUCIOPOACOAEPKAILUE OPTaHUYECKUE COCIUHEHUS.
HaspiBaroT npencraBuTeseil npeAeabHbIX U HENPEIENbHbIX KapOOHOBBIX KHCIIOT U
3aIMCBIBAIOT U3 (POPMYIIBI.
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Kpemuuii u ero
COCAUHCHMHA.
JLp. Ne38

§24

XapakTepus3yloT CTPOCHHE aTOMOB W KPHUCTAUIOB, (PU3MYECKHUE M XUMHUUYECKUE
CBOMCTBA, TOJIyYCHHE M IPUMEHEHHE KPEMHHS C HCIOJIb30BAHHEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

VYcraHaBnuBalOT IPUYUHHO-CIIEACTBEHHBIE CBSI3M MEXKY CTPOCHHEM aToMa, BUIOM
XMMHYECKOM  CBSI3M, THUIOM KPHUCTAUIMYECKOM PEHIETKM  KPEMHUS, €ro
(GU3UYECKUMH HM  XMMHYECKUMH  CBOMCTBAMHU. BBIIONHSIOT  pacy€Thl IO
XUMUYECKUM (GOopMyJaM M YPaBHCHHMSIM pPEaKIHi, MPOTEKAONIMX C y4acTHEeM
KPEMHHS U €r0 COCAMHCHUH. XapaKTepH3yIOT COCTaB, (DU3NUCCKUEC U XUMUUYCCKHE
CBOWCTBA, MOJYYEHHE M MPUMEHEHHE COCAMHEHUN KPEMHHS C HMCIOJIb30BaHUEM
pycckoro (poaHOro) si3blka M si3blka XUMHU. CpaBHMBAIOT JUOKCHIIBI YIJIEpoJa U
KpeMHUs. ONUCHIBAIOT BAXKHEHIINE TUIMBI MPUPOAHBIX COCIMHEHUNW KPEMHUS Kak
OCHOBHOTO 3JIeMEeHTa TUTOC(hepsl. Pacio3HAIOT CHITMKAT-NOH
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CunukaTtHas
MPOMBIIIIEHHOCTD

825

XapakTepu3yoT CUIMKATHYIO TPOMBIIIIIEHHOCTh ¥ €€ OCHOBHYIO TPOAYKIIMIO.
VYcTaHaBIUMBaOT aHAJIOTUU MEXAY Pa3IUYHBIMU OTPACIISIMHU CHIIMKATHOM
MIPOMBIIIJICHHOCTH
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[Tonydyenne HeMeTaIIIOB

826

OnuchIBalOT HAX0KJICHHE HEMETAIIJIOB B MPUPOJE. XapaKTepU3yroT GPpaKkIHOHHYIO
MEPETOHKY KUAKOTO BO3/IyXa KaK COBOKYITHOCTh (PU3HUYECKUX MPOIIECCOB.
ApPryMeHTHPYIOT OTHECEHHE aKTUBHBIX HEMETAJJIOB K OKUCIIUTEIbHO-
BOCCTaHOBUTEJIBHBIM IpOIECCaM
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[TonydyeHune BaKHENIIUX
XUMUYECKUX COECIMHEHUN

827

XapakTepus3yrT XUMHU3M, CBIPBE, allllaparypy, HaAy4YHbIE IPUHIMIIBI U TPOAYKIUIO
MPOU3BOJCTBA CEPHOU KUCTOTHI. CpaBHUBAIOT MIPOU3BOJICTBO CEPHOM KUCIIOTHI C
MIPOU3BOJICTBOM aMMHUaKa
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O06001IEHE 10 TEME
«HemeTayibel 1 ux
COCTUHEHUS)

[TpoBoASAT O1IEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.

KoppeKTpr10T CBOM 3HAaHHA B COOTBCTCTBHHU C INNIAHUPYCMBIM PE3YJIbTATOM.
[TonydaroT XuMHUYECKyI0 UH(DOPMALIUU U3 Pa3IMYHBIX UCTOUYHUKOB. [Ipeacrapmnsior
uHpopmanuto o teme «Hemeramiby B Bue TabIUIl, CXEM, OTIOPHOTO KOHCIICKTA,
B TOM uuciie ¢ npuMmeHenuem cpeacts UKT
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KonTponpHas pabora Ne 2

o Teme «Hemeramibsl 1 ux COCAUHCHUA»

Metana

bl M UX coequHeHusi (17 1)
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OO611ast XapaKTeprucTUKa
METaJJIOB

828

OOBACHSAIOT YTO Takoe MeTauibl. PazmuyaioT (popMbI CYIIECTBOBAHMSI METAILIOB:
3JIEMEHTHI U TIPOCTHIC BEIECTBA.

XapaKTepmyIOT XUMHUYCCKUEC BJICMCHTBhI-MCTAJIJIbI 110 nux TIOJIOKCHU IO B
[Tepuonuueckoit cucreme JI. WM. MenneneeBa. IIporHo3upyroT cBoOMCTBa
HC3HAKOMBIX MECTAJIJIOB IIO IIOJIOKCHUKO B Hepnomfmewoﬁ CUCTEMEC XHUMHUYCCKHUX
sanementoB JI. M. MenpaeneeBa. YcTaHaBIMBAIOT MPUUYMHHO-CIIEICTBEHHBIE CBSI3U
MCXAY CTPOCHHEM aTOMa, BHUIAOM XI/IMI/I‘IGCKOI\/'I CBA3HU, THUIIOM KpHCT&JIJIH‘-IGCKOfI
pPEMETKY METaJUIOB — MPOCTHIX BEIIECTB U X COCTUMHCHUN
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O01IMe XUMAYECKUE
CBOIICTBA METAJLJIOB.
UI.p.Ne39

829

OOBSCHSIOT YTO TAKOE PSJT AKTUBHOCTH METAIIOB. [IpUMEHSIOT ero Jiis
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB MPOCTHIX BEIIeCTB-MeTaioB. O000maoT
CUCTEMY XMMHYECKHUX CBOWCTB METAJIJIOB KaK «BOCCTAHOBHUTEIbHBIC
cBOcTBa».COCTABIAIOT MOJECKYJISIPHBIC YPABHEHUS PEAKIIHIA, XapaKTePU3YIOIIHX
XUMHYECKHE CBOMCTBA META/LIOB B CBETE YUCHHS 00 OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX MPOIIECCaX, a PEAKIIUU C YIaCTHEM 3JICKTPOJIUTOB,
MPEJICTABIIATh TAK)KE U B MOHHOM BHjie. HaOo1a10T ¥ ONUCHIBAIOT pEaKIUy
MEXy BEIIIECTBAMU C TIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XHMMHH.
CaMOCTOSATEIBHO TPOBOIST ONBITHI, MTOATBEPIKIAIONINE XUMUYCCKUE CBOWCTBA
METAJIJIOB ¢ COOIIOICHUEM MPABUJI TEXHUKU O€30MaCHOCTH
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O01mas XxapakTepuCTHKa
IIEJTOYHBIX METAJIOB.

830

OOBACHSAIOT STUMOJIOTHIO Ha3BaHUS T'PYIIIBI «IIEIOYHBIC METaUIbI»./[aroToOIIyI0
XapaKTePUCTHKY IIECIIOYHBIM METaUlaM T0 WX IOJIOXKEeHHI0 B I[lepuomnyeckoi
cucTemMe xuMmmuueckux 3aemMenToB /1. 1. MeHnaeneena.

XapakTepu3yloT CTpPOeHUE, (PU3NYCCKUE M XUMHUYECKHE CBOWCTBA IICIOYHBIX
METAJIJIOB B CBETE O0IIEr0, 0COOCHHOI0 U €AUHUYHOIO.

[Ipencka3spiBatlOT (U3HUECKHE W XUMHUYCCKUE CBOMCTBA OKCHJIOB M THAPOKCHIOB
IICJIOYHBIX METAJZIOB Ha OCHOBE MX COCTaBa M CTPOCHUS W IOATBEPKIAThH
MPOTHO3BI YPaBHEHUSMHU COOTBETCTBYIONIMX peakmuii. I[IpoBomst pacd€rsl 1O
XUMHYECKUM (QOopMylaM U YpaBHEHUSM peaKluid, MPOTEKAIIUX C YJacTHEeM
[IEJTOYHBIX METAJJIOB M MX COECINHEHHI
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OO01mas xapakTepuCTHKa
IIIETT0YHO3EMEITbHBIX
METAJIIOB.

UL.p.No40

831

XapakTepu3yloT CTpoeHUe, (U3MYEeCKHEe W XUMHUYECKHE CBOMCTBa MIEIOYHO-
3eMENbHBIX METaJlIoB B CBeTe OOHIero, OCOOEHHOIO0 M €AMHHUYHOTO.
[Ipencka3piBatlOT (U3HUECKHE U XUMHUYECKUE CBOMCTBA OKCHIIOB U THUAPOKCHIOB
MetauioB |IA rpynmel Ha OCHOBE WX COCTaBa W CTPOCHUS U TOATBEP)KIAIOT
MPOTHO3bl YPABHEHUSIMU COOTBETCTBYIOIINX PEAKIIHIA.

[IpoBogsaT pacu€rbl Mo XUMHYECKUM (GopMylaM U ypaBHEHHUSM peaKlHid,
MPOTEKAIOIIUX C YYACTUEM IICIIOYHBIX METAJIOB U UX COECUHEHUN
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JKEcTkoCTh BOABI U
CrocoObI €€ ycTpaHeHUs

832

OOBACHSIOT YTO TAKOE «KECTKOCTh BOJIBI».Pa3IM4aroT BpEMEHHYIO M IIOCTOSTHHYIO
KECTKOCTh BOJBL. [IpemiararoT crmocoObl yCTpaHeHUs )KeCTKOCTH BoAbL.IIpoBomsT,
HAOJIIOAAI0T M OIMUCHIBAIOT XUMHUYECKUH AKCIEPHUMEHT, C COOIIOJEHUEM MpPaBUII
TEXHUKHU 0€30I1aCHOCTH
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ILp. Ne 6. «XKecTkocTh
BOJIBI U CIIOCOOEI €6
yCTpaHEHUS»

[Tomydaror, coOupalOT W pacmo3HAOT yIJIEKUCHbli Ta3. OOpamatTtcs ¢
abopaTOPHBIM 000PYIOBAaHMEM M HArpeBaTelbHBIMU MPUOOPAMU B COOTBETCTBHH
C IpaBWJIAMH TEXHHMKH Oe30macHOCTH. HaOmromarT M ONMHMCHIBAIOT XMMHYECKUI
OKCHEPUMEHT C TIOMOIIBI0 PYCCKOTO (POJHOTO) sI3bIKa M s3bIKA XHMUHU.
@OopMyJIUPYIOT  BBIBOABI MO  pe3yJibTaTaM IPOBEICHHOIO  JKCIEPUMEHTA.
CoTpyIHHYAIOT B Ipolecce y4eOHOTo B3aMMOICHCTBHS NP paboTe B Ipymmax

49

AJFIOMHUHHAI U €T0
COEINHEHNS

833

XapakTepus3yrT aJlOMUHMU 1O €ro mnojokeHutro B llepumoanueckoin cucreme
xumudeckux daemMeHToB [[. . MenneneeBa. OnuCHIBaIOT CTPOCHUE, (PU3UIECKUE U
XUMUYECKUE CBOMCTBA aNIOMHHUS, TMOATBEPXKIAs MX COOTBETCTBYIOLIMMHU
ypaBHEHUSAMH peakiuid. OOBSICHSIIOT JBOWCTBEHHBIM XapakTep XUMHUYECKUX
CBOMCTB OKCH/JIA U THAPOKCU]IA AITFOMUHUSI.




50-51 DKene3o u ero coenuHeHUst 834 | XapakTepHu3yloT IMOJIOKEHHE djKeie3a B [leproauyecKoll CUCTeME XMMHUYECKHUX
JL.p.Ned41-42 anementoB JI. WM. MenneneeBa, 0ocoOEHHOCTH cTpoeHHs aroma. ONUCHIBAIOT
¢usnueckne W XUMHYECKHME  CBOWCTBA  JKele3a,  IMOATBEpXKOas  HX
COOTBETCTBYIOIIMMHU  ypaBHEHUSMHU peakiuil. OOBSICHIIOT HaTu4ue ABYX
FEHETUYECKUX PAJ0B COCAMHEHUN JKenesa Fe’+ u Fe*" .Ycramasmmsaror
3aBUCUMOCTH 00JIacTel MPUMEHEHUS KeJe3a M ero CIUIaBOB OT CBOMCTB.IIpoBomsT
pacuéTel MO XUMHYECKHM (OpMyllaM M YPaBHEHUSM PEAKIHA, MPOTEKAIOUINX C
y4acTHEM JKeJie3a U ero COeAMHEHU.

52 [1.p. Ne 7 «Pemienune DKCIEPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAJJIOB M HUX COEIWHEHUMN, peliaTh
DKCIEPUMEHTATbHBIX JKCIIEpUMEHTabHBIe 33a7aun o TteMe «Metamisly. PaboraoTr ¢ yabopaTopHBIM
3ajad 1o TeMe 00OpyIOBaHUEM U HarpeBaTeIbHBIMU MPUOOpPAMH B COOTBETCTBHH C IPAaBHIIAMHU
MeTayie TEXHUKU Oe3omacHocTh. HalOmromaroT CBOMCTBA METAJUIOB U HX COEOUHEHUNH U

SBIICHUH, TPOUCXOASMIUX C HUMH. ONHCHIBAIOT XUMHUYECKHA 3KCIIEPUMEHT.
DOopMyYIUPYIOT BBIBOJIBI 110 PE3yNIbTaTaM MPOBEJECHHOTO SKCIIEPHUMEHTA.

53 Koppo3ust wmeramwioB u 835 OOBSCHSAIOT YTO TaKOE KOPPO3us. Pa3nnyaroT XUMHUYECKYIO U AIEKTPOXUMUUYECKYIO

CIIOCOOBI 3aIIUTHI OT Heé Koppo3uu. WTIOCTpUPYIOT TOHATUSL «KOPPO3US», «XHUMHUECKas KOPPO3UL»,
(QIEKTPOXUMHUYECKAs KOPPO3Us» MpUMepaMu. XapaKTePU3YIOT CIIOCOOBI 3aIlTUTHI
METAJIJIOB OT KOPPO3UU

94-55 MeTanibl B IpupoJe. 836 Knaccupuupyror ¢hopMbl IPUPOTHBIX COSANHEHUN METAILIIOB.

[TonsiTue 0 MeTaLTypruu XapakTepus3yloT oO0mMe CcrnocoObl TMOIYyYEeHUS METauIoB: MHpPO-, THIAPO- H
ANMEKTpOMETAILTYprur. KOHKPETH3UPYIOT 3TH CIIOCOOBI MPUMEPAMU U YPABHCHUSIMH
peaxkuuii ¢ COCTaBICHUEM AIEKTPOHHOTO OasaHca.

OnuchIBalOT TOMEHHBIN MPOIIECC U AIIEKTPOIUTUIECCKOE TIONyUYEeHUE METAJIIOB.
Pa3nnyator u€pHble U IBETHBIE METAJUIbI, YYTYHBI U CTAJIHN
56 06001IeHNEe 3HAHUH TIO O0001I1al0T ¥ CUCTEMATU3UPYIOT CBOM 3HAHUS IO TeMe: «MeTtauibi». [I[puMeHs 0T
reme «MeTautbi» Ha MPaKTHKE paHee U3yuyeHHBIN MaTepual, padoTas 1o rpyImaM ¢ 3a1aHUsIMH
Pa3HOTO YPOBHSI CIIOKHOCTH
57 KonTtponpHas pabora Ne3 mo teme «MeTamibhy
XuMus U OKpykawmas cpeaa (2 4)

58 XUMUYECKHI COCTaB 837 NuTerpupytor cBeaeHus mo Gu3nYecKoil reorpaguu B 3HAHUS O XUMHUYECKOM
MIaHEThI 3eMJIS. OpraHM3aliy IJIaHEeThl. XapaKTepU3yIOT XUMUYECKUI COCTaB T'€0JIOrMUECKUX
JL.p. Ne43 obosouek 3emun. Pa3nnyaior MUHEpalibl M TOPHBIE TTOPOABI, B TOM YHCIIE U PYJIbI

59 Oxpana 838 XapakTepu3yloT HCTOYHUKH XHUMHYECKOTO 3arpsA3HEHHUS OKPYKAIOIIEH Cpebl.

OKpY>Karolel Cpesibl OT

OnuChIBaIOT II100aIbHEIC KOJIOTHUYECKUE HpO6J’I€MBI YCJI0BCUCCTBA, CBA3AHHBIC C




XUMUYECKOTO
3arps3HEHUS

XUMUYECKUM 3arpsisHeHueM. llpeqnaraloT MmMyTd MUHUMU3AIUU BO3JCHCTBUA
XUMHUYECKOTO 3arps3HEHUs Ha OKpyxkawlyto cpeny. llpuBomst mnpumepsl
MEXIYHApOAHOTO COTPYIHUYECTBA B OOJACTH OXPAaHBI OKPYXKAIOLIEH Cpeasl OT
XUMHUYECKOT0 3arps3HEHHS

O0001meHne 3HaHUI IO XUMHUH 32 KypC

OCHOBHOMH

mkoJibl. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY
(0I'9) (9 u)

60-61 Bermecta 839 | IIpencraBistor uH(popmaiuio o teme «llepuonndeckuii 3akoH u [lepuoauueckas
cuctema J[. . MennaeneeBa B CBETE TEOpPHH CTPOCHHsI aTOMa» B BHJE TaOJIHII,
CXEeM, OMNOpPHOTO KOHCHEKTa, B TOM uucie ¢ npumeHeHuem cpeacts MKT.
Boemonustor TectoBble 3amanus no Teme. [Ipeacrapnsior mHpoOpMalnio Mo Teme
«Bupl XMMHYECKHX CBS3€H M THUIBl KPUCTALUIMYECKUX PEMETOK. B3auMoCBsA3b
CTPOEHHMS ¥ CBOMCTB BEIIECTB» B BUJE TA0JIUII, CXEM, OIOPHOTO KOHCIIEKTa
62-63 XUMHUUYECKHE peaKIuu 840 [Mpencrasnstor nHGopMaIuio o tTeme «Knaccupukamnusi XAMUYECKUX PEAKIIHA 110
pa3nuuHbIM npu3HakaMm. CKOpOCTh XUMUUECKHUX PEaKIMil» B BUAE TaOJIUILI, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npuMenenuemM cpeactBs UKT. BeimonustoT
TECTOBBIC 3aJlaHKs 110 TeMe. XapakTepu3yroT OBP, okuciauTenb 1 BOCCTAHOBUT.
64-65 OCHOBBI 841 | Xapaktepu3ytoT oOmHe, OCOOCHHBIE ¥ WHIMBHIyaJIbHbIE CBONCTBA KHCIIOT,
HEOPraHUYECKOM OCHOBaHMH, COJIEl B CBETE€ TEOPUHU DIICKTPOJIUTHYECKOW JAMCCOIMALIHH.
XUMHUHU AprymMEeHTHUPYIOT BO3MOKHOCTb MPOTEKAHUS XUMHUYECKHUX pPEAKIUN B PacTBOpax
ANEKTpoNIUTax ucxoas u3 ycnosuil. Kiaccupuuupyror HeopraHu4ecke BellecTBa
II0 cOCTaBy W cBoWcTBaM. IIpuBOAAT IHpuUMEpBbl NPEACTABUTENIEH KOHKPETHBIX
KJIACCOB U I'PYII HEOPTaHUYECKHUX BEIIECTB
66 [ToBTOpEHUE U BhINONHAIOT TECTHI U yIpaXXKHEHUS!, PELIaloT 3a/1a4u MO TEME.
0000IIIEHNE TI0 TEME. [TpoBoasT O1IEHKY COOCTBEHHBIX TOCTH)KCHHN B YCBOCHHH TEMBI.
[ToaroToBka K KoppektupytoT cBOM 3HaHUSI B COOTBETCTBHUHU C IUIAHUPYEMBIM PE3YIHTATOM
KOHTPOJILHOHN paboTe
67 [Ipomexxyrounast arrecrauusi. KontposbHas pabota
68 AHanmm3 KOHTPOJIBHOU paboThl. [logBeneHre UTOroB roja.







	Химия. Рабочие программы. Предметная линия учебников О. С. Габриеляна, И. Г. Остроумова, С. А. Сладкова. 8—9 классы: учебное пособие для общеобразовательных организаций / О. С. Габриелян, С. А. Сладков — М.: Просвещение, 2019.

