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PaGouas mporpamma ydeOHOTO mpeamera «Xumus» 8-9 kiaccel cocTaBieHa B COOTBETCTBUU
c TpeboBanneM DenepalibHOTO TOCYAapPCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa OCHOBHOTO
obmero oOpazoBaHus.

VueOHbIl TJIaH HA U3ydeHHE YIeOHOTO MpeaMeTa «XUMHs» OCHOBHOTO 00IIIero 00pa3oBaHHsI
oTBOIUT 2 y4eOHBIX yaca B Hezelnmto B 8-9 kiaccax, Bcero 136 ypokos.

I[lnannpyemMble pe3yabTaThbl 00y4eHU s
BbInyCKHUK HAYYHTCS
3HAMb (HOHUMAMD).
— XUMHYECKYI0 CUMBOJIUKY: 3HAKU XUMHUYECKUX 3JIEMEHTOB, (OPMYIIbI XUMUYECKUX BEIECTB,
YpaBHEHUsI XUMUYECKUX PEAKLINN;
— Ba@XHEHIINE XMMHUYECKHE TMOHATUS: BEIIECTBO, XUMHUYECKHUW 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEINIbHBIE aTOMHAas W MOJIEKYJISIpHash MacChl, MOH, KaTHOH, aHWOH, XMMHYECKas CBS3b,
31EKTPOOTPULATENBHOCTD, BAIGHTHOCTh, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, pPACTBOPBI, AJIEKTPOJIUTHI M HEIJIEKTPOJUTHL,
JJEKTPOJIUTUYECKAs] ~ JAUCCOLMALMS, OKUCIUTEIb M  BOCCTAHOBUTENIb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOH A(P(PEKT peakiuu, OCHOBHBIC THUIIBI PEAKIMid B HEOPTaHHYECKOUN
XUMUU;
— (GOpPMYIIMPOBKU OCHOBHBIX 3aKOHOB M TCOPHA XMMHH: aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
3aKOHOB COXpaHEHUsT MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa BEUIECTB, ABOTaJpo;
nepuoandeckoro 3akona /1. 1. Menneneesa; TeOpuu CTPOEHHUs aTOMa U YYEHHUsI O CTPOCHUH
BEILIECTBA; TEOPUU ICKTPOIUTUUECKOMN IUCCOLUMALUU U YUCHUSI O XUMUYECKON pEeaKuu;
HA3b16aMb:
— XUMHUYECKHUE IJIEMEHTBHI;
— COEIMHEHMUSI U3YYEHHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTB;
— OpraHUYecKue BellecTBa 1o ux (GopMylie: MeTaH, 3TaH, ITUJIEH, alleTHJIEH, METaHOJI, 3TaHOJI,
TIIMLEPHH, YKCYCHas KUCIIOTa, TJII0K03a, caxapo3a;
00BACHAMD:
— (U3MYECKUN CMBICI aTOMHOTO (TIOPSAKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOoMepa
Ipynmsl ¥ nepuoja B nepuoxnueckor cucreme JI. M. MennpeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICKUT;
— 3aKOHOMEPHOCTH HM3MEHEHHUS! CTPOEHMSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipejaeiax MajblX
MEPUOJIOB U A-TPYIII, a TAKKE CBOMCTB 00pa3yeMbIX UMHU BBICIIMX OKCHUJIOB M THIPOKCHJIOB;
— CYIIHOCTb Npoliecca 3JIEKTPOJUTHUECKON AUCCOIMAIMY U PeaKIInii HOHHOTO 0OMEHa;
Xapaxmepuzoeamuw:
— XHMHYECKHE DJIJIEMEHThl (0T BOJOpOAA 1O KalbllMsi) HA OCHOBE HX TOJOKEHUS
B TIEPHOIUYECKON cucteme xumudeckux snemeHToB JI. WM. MeHnmeneeBa m 0coOEHHOCTEH
CTPOEHHUS UX aTOMOB;
— B3aMMOCBSI3b MEX/1y COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEOPTAaHUYECKUX BEILECTB;
— XHMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEUIECTB (IPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJIJIOB, COEIMHEHUH — OKCHJIOB, KUCJIOT, OCHOBaHMM, aM(pOTEPHBIX OKCHUJIOB
Y TUAPOKCHUJIOB, COJIEH);
onpeoensimy.
— COCTaB BEILECTB M0 UX (popMyJsiam;
— BQJIGHTHOCTb U CTEIIEHU OKHUCIIEHUS 3JIEMEHTOB B COETUHEHHH;
— BU/JIbl XUMHUYECKOMN CBSI3U B COCIUHEHUSX;
— THUIbI KPUCTANINYECKUX PEIIETOK TBEPIBIX BEILIECTB;
— NPUHAAJICKHOCTH BEIIECTB K ONPEIECIEHHOMY KIJIACCY COSAMHEHU;
— THUIbI XUMUYECKUX PEAKIUH;
— BO3MOJKHOCTb IPOTEKAHUS pEaKii HOHHOTO OOMEHa;



CcoOCmaeismo.
— CXEMBbI CTPOCHUS aTOMOB NEPBBIX JABAJATH JIEMEHTOB MepUoInueckoit cucremsl /. .
MeHnpeneena;

— (G OopMyJIBI HEOPTAHMYECKUX COSAMHEHUN N3YYCHHBIX KJIACCOB BEIIIECTB;

— ypaBHEHUS XMMHUYECKUX PEAKIHil, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MTOMOIIIBIO METO/1a AIIEKTPOHHOTO OaJlaHca;

be3onacHo obpawamocsi:

C XMMHYECKOHU TOCYI0H U TaOOpaTOPHBIM 000pyI0BaHUEM;

npPOBOOUMb XUMUYECKUL IKCHEPUMEHM.!

— MOATBEPKIAIONIMNA XUMUYECKUN COCTAB HEOPTraHUUYECKUX COCIMHEHN;

— MOATBEPKIAIOIINNA XUMUYECKUE CBOMCTBA M3YUCHHBIX KJIACCOB HEOPTAHMUECKUX BEILIECTB;

— TI0 TOJYYCHHUIO, COOMPAHHUI0 M PACIIO3HABAHUIO Ta3000pa3HbIX BEHICCTB (KHUCIOPO/a,
BOJIOpOA, YIJIEKUCIIOTO ra3a, aMMHaKa);

— IO ONpPEAENICHUI0 XJIOPHU-, Cyib(ar-, KapOOHAT-UOHOB U MOHA AMMOHHUS C TTOMOIIBIO
Ka4eCTBEHHBIX PEAKIIU;

BLIYUCTIAMD !

— MAacCOBYIO JIOJIF0 XUMHUYECKOT0 AJIeMeHTa 1o (hopMyIie COeTMHEHHUS;

— MAacCOBYIO JIOJIO BEILECTBA B PaCTBOPE;

— Maccy OCHOBHOI'O BELIECTBA 10 U3BECTHOM MacCOBOM J10JIM IPUMECEH;

— 00BEMHYIO JI0JII0 KOMIIOHEHTA I'a30BOM CMECH;

— KOJIMYECTBO BEIECTBA, 00bEM MIIM MAcCy BEIIECTBA MO KOJUYECTBY BEIIECTBA, 00BbEMY MIIH
Macce peareHToB, UM IPOIYKTOB PEAKLINH;

ucnonvL308ams  NpUOOpeméEHHble 3HAHUSL U YMEHUs 6 NPAKMUYECKoU OesmeibHOCmu U
NOBCEOHEBHOU HCUZHU:

— ana 6e3omacHOro oOpalleHusl ¢ BELIECTBAMH W MaTepHalaMd B TOBCETHEBHOW XU3HH U
IPAaMOTHOTO OKa3aHUs NMEPBOM MOMOIIM MPHU 0KOTaX KUCIOTaMH U LIEI0YaMu;

— 1 OOBSICHEHUS OTJEIBHBIX ()aKTOB U MPUPOJIHBIX SBJICHUI;

— JI7IS1 KPUTUYECKOH OIIEHKH WH(OPMAIIUU O BEUIECTBAaX, UCTIOIb3YEMbIX B OBITY.

BbIyCKHUK MOJIyYHT BO3MOKHOCTh HAYYHTHCS

XapaKTepu30BaTb OCHOBHBIE METOABl IIO3HAHUS XMMHUYECKMX OOBEKTOB: HaOIIOJICHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE;

pa3nuyaTh XMMUYECKHE OOBEKTHI (B CTaTHKE):

— XMMHUYECKHUE JIEMEHTHI U IIPOCTHIE BEIIECTBA;

— MeTaJulbl M1 HEMETAJUIBI U XapaKTepU30BaThb OTHOCUTEIBHOCTh MPHUHAJIEKHOCTH TaKHX
00BEKTOB K TOW WM MHOU TPYIITIE;

— OpraHM4ecKHe U HEOPraHWYEeCKUE COEeAMHECHMUS,;

— TUAPOKCUIBI (KUCIOPOACOAepKAIINE KUCIOThI, OCHOBaHUS, aM(pOTEpHbIE THPOKCU/IBI);

— OKCH/JIBI HecosieoOpasyrolye u coneoOpasyromiye (KUCIOTHbIE, OCHOBHBIE, aM(OTepHbIE);

— BAQJIGHTHOCTb U CTETIEHb OKUCIICHUS;

— CHCTEMaTU4ECKHE U TPUBHAJIbHBIE TEPMUHBI XMMUUECKON HOMEHKIIATYPbI;

— 3HAKOBYIO CHUCTEMY B XUMUH (3HAKU U (HOPMYIIbI, UHIAEKCHI U KO3PPUIIMEHTHI, CTPYKTYPHbIE
U MOJEKYJIsIpHble (OpPMYNbl, MOJEKYJISIPHbIE W HOHHBIE YpaBHEHMs] peakUui, MOJHbIE U
COKpallléHHbIE HMOHHBIE YpPAaBHEHUS pEakIHif, TEPMOXUMHYECKHE YpaBHEHHs, OOO3HAYCHMS
CTETIeHH OKHUCIJICHHUS U 3apsijia MOHA B POPMYJIe XUMUYECKOTO COECMHEHMS);

pa3nuyaTh XMMUYECKHE 0OBEKTHI (B TUHAMUKE):

— (uznueckre 1 XUMHUUECKUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U IUCCOLIUAIINH;

— OKHCIUTENIbHO-BOCCTAHOBUTENILHBIC PEaKIIU U peakiiui oOMeHa;

— CXEMBI U YPABHEHUS XUMUUECKUX PEAKIINMN;

COOTHOCHTb:

— 9K30TEpPMUYECKUE PEaKUH U peaK[U1 TOPEHUS;



— KaTaJIUTUYEeCKHEe U (pepMEHTATHUBHBIC PEAKIIUH;

— MeTaJul, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb;

— HEMETaJll, KUCIIOTHBIA OKCHUJ, KACJIOTA, COJb;

— CTpOEHME aTOMa, BUJ XUMHUYECKOW CBSA3M, TUIl KPUCTANIMYECKOH peméTKu M Qpu3nueckue
CBOMCTBA BEIIIECTBA;

— HaXO0XJIEHHE 3JIEMEHTOB B IIPUPOJIE U IPOMBIIIUIEHHBIE CIIOCOOBI X MOJIYUYECHHUS;

— He00XOAMMOCTb XUMHUYECKOT0 ITPOM3BOCTBA U TPEOOBaHUI K OXpaHE OKpYXKarollel cpe/ibl;
— He00XOJMMOCTb MPUMEHEHUSI COBPEMEHHBIX BEIIECTB W MAaTEpHAIOB M TPeOOBaHMUN K
3JI0pOBbECOEPEIKEHUIO;

BBIIBUTaTh U 3KCIICPUMEHTAJIBHO NPOBEPATH TMIIOTE3bl O XMMUYECKMX CBOMCTBAX BEUIECTB HA
OCHOBE UX COCTaBa, CTPOEHUS U MPUHAIJIEHKHOCTH K ONPEAEIEHHOMY Ki1accy (FpyIIE) BELECTB;
IIPOrHO3UPOBATh CIIOCOOHOCTH BEILECTBA MPOSABIATh OKHCIUTEIbHBIE MM BOCCTAHOBUTEIILHBIE
CBOMCTBA C yUETOM CTENEHEN OKHUCIEHUS JIEMEHTOB, BXOSAIIUX B €0 COCTAB, a TAKKE
IIPOJYKTOB COOTBETCTBYIOLIMX OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;

COCTaBJISITh YPaBHEHUS PEAKLMM ¢ yUaCTUEM TUIIUYHBIX OKHCIUTENIEH U BOCCTAaHOBUTENIEH Ha
OCHOBE 3JIEKTPOHHOI'0 OajaHca;

OIpeEIATh BO3MOKHOCTh IPOTEKAHUSI XUMUYECKUX PEaKLUi Ha OCHOBE AJIEKTPOXUMUYECKOTO
psia  HanpsDKeHUH  METaljioB, psAja  3JIEKTPOOTPULATEIbHOCTH  HEMETaIoB,  TaOJIMIIbI
PacTBOPUMOCTH U Y4€TA YCIOBUMN IIPOBENCHUS PEAKLUI;

IIPOBOAUTH PAcU€Thl IO XUMUYECKUM (pOpMysiaM U ypaBHEHUSIM:

— Ui BbIBOAA ()OPMYJIbI COEAMHEHUS [10 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JUJIsl IPUTOTOBJIEHUS] PACTBOPA C UCIIOJIB30BAHUEM KPUCTAIIIIOTUAPATOB;

— JUIS HaxO)KJIEHUS JOJM BBIXOJA NPOAYKTA PEaKLUU IO OTHOUICHHIO K TEOPETHUYECKU
BO3MOXXHOMY;

— ¢ ucnoyib3oBaHueM npasuia ['eii-JIroccaka 06 00bEMHBIX COOTHOLIEHHUSIX T'a30B;

— C UCIOJIb30BAHUEM TOHATUN «KMOJIB», «MMOJIbY», «UACIO ABOTagpo»;

— 10 TEPMOXUMHUYECKUM YPAaBHEHUSM pEAKLIUU;

MIPOBOAUTH XUMUYECKHI SKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIOIEHUEM NPaBUI TEXHUKU
0€30MaCHOCTH:

— I10 YCTAHOBJIEHNIO KaUE€CTBEHHOTO U KOJIMYECTBEHHOI'O COCTAaBa COEANHEHMS;

— IIpY BBINIOJIHEHUU HCCIIEN0BATENBCKOTO TPOEKTA;

— B JIOMAIIIHUX YCIIOBUSIX;

HCIO0JIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIUH ISl BBIMOJIHEHHUS IPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX PA0OT IO H3YYEHHUIO CBOICTB, CIIOCOOOB MOJYYEHHUS M PACHO3HAHUS
BELIECTB;

OTIpeeNsATh UCTOYHUKU XUMHUYECKOW HMH(OpMalWU, MPeACTaBiIsaTh CHUCOK HH(POPMAIMOHHBIX
pecypcoB, B TOM YHCI€ U Ha MHOCTPAHHOM SI3bIKE, FOTOBUTH MH()OPMAIIMOHHBIA MPOAYKT U
MIPE3EHTOBATD €r0;

O00BEKTHBHO OIICHWBATh WH(GOPMAIMIO O BEIIECTBAX M XMMHYECKHX IPOLECCaX, KPUTHUECKH
OTHOCHTCS K MICEBJOHay4YHON MH(pOpMaIuy, HeT0OPOCOBECTHOM peKjiaMe B CPEICTBAX MacCOBOM
nH(popMaLnu;

CO3/1aBaTh MOJIEJH U CXEMBI JIJISl pelIeHHs] yUeOHBIX U MO3HABATENIbHBIX 3a/1au.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

RJacc

Copgepxanue y4yeOHOro maTepuaia
HauvanbHble NOHATHS U 3aKOHBI XMMHUH
Tena u BemiectBa. CBoiicTBa BemiecTB. DTaJOHHBIE (DU3MYECKHE CBOICTBA BEIIECTB.
Martepuansl 1 MaTepuanoBeieHue. Poiib XuMum B ®HU3HU COBpEMEHHOT0 oluiecTBa. OTHOIIEHHE
o0IIecTBa K XUMHU: XeMOQHIUSA 1 XeMOo(poOusl.

Metonpl u3ydenuss xumuu. HaOmrogeHue. DxcriepuMeHT MoaenupoBanue. Mopenu
MarepuaibHbI€ U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azpl. XKugkoctu. TeEpnple BemecTBa. B3auMHble Nepexonbl MEXIy arperaTHbIMU
COCTOSIHMSIMU BEILIECTBA: BO3TOHKA (CyOnumaIusi) u aecyonumaliisi, KOHJICHCAlHs U UCTIapEeHUe,
KPUCTAJUIN3ALUs U [IJIaBJICHUE.

®dusnyeckue siBiaeHus. YUcThie BEIEeCTBAa U CMECH. | OMOTr€HHbBIE U T€TEPOTEHHBIE CMECH.
Cwmecu razoobOpasnble, xunkue u TBEpAbIe. COCOOBI pa3[eeHus CMecel: IMeperoHka, Wid
TUCTHIUISIIMS,  OTCTaWBaHWe, (QWIbTPOBAaHWE, KPUCTAUIM3ANWS  WIH  BBIIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00paTOPHOI MPAKTHUKE, HA IPOU3BOJICTBE U B
ObITY.

XUMHUYECKUE DJJIEMEHTbl. ATOMBI W MOJEKyJbl. [IpocTeie M cloXHBIE BELIECTBA.
Annotponus Ha npumepe kuciaopoaa. OCHOBHbBIE MOJIOKEHUSI ATOMHO-MOJIEKYJIIPHOTO YUEHHUSL.
Nownsl. BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

3Haku (CHMMBOJIBI) XUMHUYECKHX DJIEMEHTOB. MHopmaius, KOTOpyHO HECYyT 3HaKd
XUMUYECKUX JJEMEHTOB. OTHUMOJIOTHUS Ha3BaHHM HEKOTOPHIX XHMMHYECKUX DIJIEMEHTOB.
[Tepuoanueckast Tabnuma xumudeckux snemeHToB J[. M. MenneneeBa: KOPOTKOMEPUOAHBIN H
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['aBHas u moOo4Has MOATPYNIbL, UIH A- 1
B-rpynnel. OTHOCUTENBHAS aTOMHAs Macca.

Xumunueckue ¢Gopmynbl. UHaekcsl u kospduumenTsl. OTHOCHUTENbHAS MOJIEKYJISIpHAS
Macca. MaccoBasi 1oJii XUMHUYECKOTo dJieMeHTa B coenuHeHuu. MHbopMmarus, KOTOpyro HECyT
XUMHUYECKHUE (POPMYIIBI.

Banentnocts. CrpykTypHble (QOpMynbl. XHUMHUECKHE SJIEMEHTBHl C TOCTOSHHON U
MIEPEeMEHHON BaJeHTHOCThIO. BbIBOA (Qopmysbl coeanHeHHs MO BajdeHTHOCTH. OmnpeneneHue
BaJICHTHOCTH XHMHYECKOro »sjemMeHTa 1o (opmyne BemectBa. CocTaBleHUE Ha3BaHUUN
COEMHEHHUH, COCTOSIIMX U3 JABYX XHUMHUYECKHMX JJIEMEHTOB, [0 BAJEHTHOCTU. 3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTB.

XUMHYEeCKUEe peakiuu. PeareHTsl W TPOAYKTHl peakiuu. [Ipu3Hakum XUMHUYECKHX
peakuuii. YCioBHs UX NPOTEKaHUsl W MpeKpaileHusa. Peakuuu ropeHus. IK30TEPMHUUYECKUE U
SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHUsI MAacChl BELIECTB. XUMHUUECKUE ypaBHEHUs. COCTaBICHUE XMMUYECKHUX
ypaBHeHui. MHbopMaIus, KOTOPYIO HECET XUMHUYECKOE YPaBHEHHE.

Knaccudukanus XMMHUYECKUX PEAKIHi MO COCTaBy W YHCIYy PEareHTOB WM IMPOJYKTOB.
Tunel xumMuyeckux peakiuil. Peaknum coenuHEHHS, Pa3IOKEHHS, 3aMEIIeHUS W OOMeHa.
KaranuzaTops! u kaTanus.

JdemMoHcTpanuu
Konnekuust MarepuanoB v U31€NUi U3 HUX.
Monenu, ucronib3yeMble Ha ypokax (hU3uKu, OMoIoTUU U reorpaduu.
OO6BbEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHUECKHUX BEIIECTB.
Mopenu KpUCTAIIIMYECKUX PEIIETOK.
Cobupanue npubopa /i NoTydeHHUs Ta3a U IpOBepKa ero repMeTUYHOCTH.
Bosronka cyxoro jibaa, noaa win HadTaluHa.
ArperatHble COCTOSIHUS BOJBI.



Paznenenne nByx HECMEIIMBAIOIIMXCA KUAKOCTEN € TOMOIIBIO ACTUTEILHON BOPOHKH.
Juctumstop u ero padora.

YcranoBka a5 punbTpoBaHus u e€ pabora.

YcTaHoBKa /715 BeIIapuBaHus U e€ paboTa.

Komnnekuust 6pITOBBIX MPUOOPOB AJist GUIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsiero BeuiecTa ¢omactepa ¢ IOMOUIbI0 METOAa OyMaxKHOI Xpomarorpaduu.
Mogenu aJuIoTpONHbBIX MOAU(DHUKALINN YIIIEpoaa U CEPHI.

[Tonydyenue o30Ha.

Hoprpers 1. 1. Bepuenuyca u JI. Y. Menneneesa.

KopoTrkoneproaHbli ¥ UIMHHONIEPUOAHBIM BapUaHThl Inepuoauyeckord cucremsl . H.
Meunneneena.

KoHcTpynpoBaHue mapoCTEPKHEBBIX MOJEIEH MOJIEKYIL.

Arnmapar Kunna.

Pa3noxxenue 6uxpomara aMMOHUS.

['openue cepbl 1 MarHMEBOM JICHTBHI.

[Toptpersr M. B. JlomonocoBa u A. JI. JlaByasbe.

OnBITHL, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

I'openune docdopa, pacTtBopeHre MpoayKTa TOPEHUS B BOJIE U UCCIIEIOBAaHUE MTOTYYCHHOTO
pacTBopa JaKMyCOM.

B3anmopeiicTBre COMIHON KUCIOTHI C IMHKOM.

[Monyuenue runpoxcuaa meau(ll) u ero paznoxeHue npu HarpeBaHUH.

JlaGopaTopHbIe ONBITHI
O3HaKOMJIEHHE € KOJUIEKLIHEN 1a00paTOPHOM MOCYbI.
ITpoBepka repMeTHYHOCTH MTpHOOpa I MOJYyIEHHUS Ta30B.
O3HakoOMJIEHHE ¢ MUHEpalaMy, 00pa3yloIMMU ITPaHUT.
IIpuroToBieHne reTepoOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JEIICHHUE.
B3aumopeiicTBue pacTBOpOB XJIOPHUI0B M HOJAUIOB Kallusl C paCTBOPOM HUTpaTa cepedpa.
[Tonyuyenue rugpoxcuna meau(Il) u ero B3anmoielicTBe ¢ CEPHOM KUCIOTOM.
B3aumopeiicTBue pacTBOpa COJbl C KUCIOTOM.
[IpoBepka 3akOHa COXpaHEHUS MacChl BELIECTB Ha MPHUMEpPE B3aUMOJEHUCTBUS IIEIOYU C
KHCJIOTOM.
[IpoBepka 3aKOHa COXpaHEHUsI MACChl BEILIECTB Ha MMPUMEPE B3aUMOJEHCTBUS IIEIOUYH C CONbIO
xeneza(lll).
Paznosxenue nepokcuaa Bogopoia ¢ momoinsio okcuaa mapranna (IV). 11. 3amenienue xxene3om
MeIH B METHOM KYIOpOCe.
IIpakTnyeckne padoTsl
1. TIpaBuna TeXHUKU OE30MACHOCTH M HEKOTOPBIE BHJIBI pabOT B XMMUYECKOH J1abopaTopun
(kabuHETE XUMHUH).
2. HaGmroneHue 3a ropsiieii cBeuoil.
3. Ananu3 no4Bsl (aHasOT paboThl «OYNCTKA TOBAPEHHON COIM»).

Baxxneiimmue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB. KoanuecTBeHHbIE OTHOIIECHNS B
XMUMHAHN
Cocras Bo3ayxa. [TonsTre 06 00bEMHOIT 101€ () KOMITOHEHTA PUPOTHOM Ia30BON CMECH
Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMECH TI0 €ro 00BEMHOM J0J1e U HA000POT.
Kucnopon. O3on. [Tonyuenne kucnopona. Cobupanue u pacrio3HaBaHHE KHCIOPOIa.
XHWMHYECKUE CBOMCTBA KMCIIOPO/IA: B3aUMOJACICTBUE C METAINIAMH, HEMETAJIIAMH U CIIOKHBIMHU
BemectBamu. [Ipumenenue kucinopona. Kpyropopot kuciopoaa B mpupoie.



Oxkcuapl. OOpa3zoBaHue Ha3BaHHUU OKCUIOB 10 X Gopmynam. CocTaBiieHre GopMyIt
OKCHJIOB MO MX Ha3zBaHusM. [IpencraBurenn OKCUI0B: BOJIA U YIVIEKUCIIBIM ra3, HerameHas
W3BECTb.

Bonopon B npupone. dusnyeckue 1 XuMUUYECKHE CBOMCTBA BOAOPO/Ia, €r0 MOJyYECHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u ux kinaccupukanus. WMuaukatopel. Tabnwma pacTBOPHUMOCTH.
CepHas 1 coisiHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conn, ux coctaB W Ha3zBaHusi. PactBopumocTh cojieid B Boje. [IpencraButenu coieid:
XJIOpU HaTpus, KapOoHaT HaTpus, pochar KaabIus.

[Tocrosiunass ABoraapo. KoimudectBo BemiectBa. Mosab. MomsipHas macca. KpaTHbie
€AMHUIBI U3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KUJIOMOJIb, MUJUTUMOJIpHAs U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérsl ¢ ncnonb30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI MAccay,
«IOCTOSTHHAsA ABOTAAPO».

3akoH AsBoragpo. MouspHbiii 00BEM Ta3000pa3HbIX  BemiecTB.  OTHOcHUTENbHAS
IJIOTHOCTH Ta3a Mo APyroMy rasy.

KpaTHbple emuHUIBI W3MEPCHHS — MHIJUTAMOJISPHBIA W KWIOMOJISPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuétel ¢ MCnoOnp30BaHUEM NOHATHUH «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Boab! B mpupoe. Puzndeckue 1 XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMOJICICTBUE C OKCUIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpuMMOCTb OCHOBaHHMW B Boje. M3MeHeHHEe OKpacku
WHJIMKATOPOB B IIeNo4HOM cpene. [lperncraBurenn mienodyen: TUAPOKCHIIBI HATpHUs, Kaaus U
KaJIbLIUS.

PactBoputens u pactBopéHHOe BemecTBO. PactBopbel.  PactBopenme. ['mapartsl.
MaccoBas 10151 pacCTBOpEHHOTO BemiecTBa. Pacuérel, CBA3aHHBIE C UCMOJIB30BAHUEM TOHSTHS
«MaccoBas J10J151 paCTBOPEHHOTO BEUIECTBAY.

JdemMoHcTpanuu
Ompenenenne coepKaHus KUCIOPO/ia B BO3TyXE.

[Tonyuyenue kucmopoa pa3jioKeHueM NIepMaHTraHaTa Kajiusi U IEpOKCHUIa BOJIOPO/Ia.
CobupaHue METO0M BBITECHEHUS BO3AYyXa U BOJBIL.

Pacno3naBanme kucnopona.

I'openne maruus, »xxenesa, yris, cepsl U ocdopa B KUCIOPOJIE.

Komeknust okcuaos.

[Tonyuyenue, coOnpanue u pacro3HaBaHHUE BOJOPO/IA.

I'openue Bogopona.

B3aunmogeiictue Bogopoaa ¢ okcumom meau(Il).

Konnekuust MUHEpaabHBIX KHCIIOT.

[IpaBuio pa3baBneHUs CEpOil KUCIOTHI.

Konnekuus coneit.

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJE.

HexoTtopsie MeTasmuibl, HEMETaUTBl M COSTMHEHUSI C KOJTMYECTBOM BEIIIECTBA, PABHBIM 1 MOJTb.
Monens MossipHOro 00béMa ra3000pa3HbIX BEIIECTB.

Konnexkuust ocHoBaHUM.

JlabGopaTropHbie ONBITHI
[ToMyTHEHME N3BECTKOBOM BO/BI IPU MPONYCKAHNUU YTIIEKHMCIIOTO ra3a.

[Tonyyenue BonopoJa B3aUMOACHCTBAEM LIUHKA C COJISTHOM KMCIIOTOM.
Pacno3HaBaHue KHCIIOT C HOMOILIBIO MHIUKATOPOB.



H3MeHeHne OKpacku MHIUKATOPOB B IIEJIOYHOM Cpejie.
O3HakoMJIeHHE ¢ IpenapaTamMH JOMAIllHEH WIN IIKOJbHOM anTedyku: pacTBOpPaMHU IEPOKCHJA
BOJIOPO/1a, CIIUPTOBOM HACTOMKH MO/a, aMMHUAKa.

IIpakTnuyeckune padoThl

4. [lomyuenue, cobMpaHue 1 paclo3HaBaHUE KUCIOPOJa.

5. [lonyuenue, cobupanue 1 pacro3HaBaHUE BOJIOPO/A.

6. [IpuroroBneHune pacTBOpa ¢ 3alaHHON MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBA.

OcCHOBHBIE KJIACChI HEOPTAHUYECKHUX COeINHEeHU I

O6o0menne cBenennii 00 OKCHIAX, WX KJIACCH(PHUKAIMK, HA3BaHUSX U CBOMCTBaX.
CriocoOsl MoTy4yeHus: OKCHI0B

OcHoBanwus, X Kilaccu(uKaIys, Ha3BaHUS U CBOWCTBA. B3anmMoOeCTBHE ¢ KHCIOTAMH,
KHCIIOTHBIMU OKCHJIaMU M CcOJsIMH. Pa3iiokeHne HepacTBOpUMBIX OCHOBaHMN. CrocoOsl
MOJy4YEHUSI OCHOBAHUH.

Kucnotel, ux knaccudukanus u HazBaHus. OOIIME XUMHUYECKHE CBOWCTBA KHCIOT.
B3aumMopeiicTBue KHCIOT ¢ MeTaulaMu. ODJEKTPOXUMHUYECKUU Pl HAMpPSIKECHUW METaJlIoB.
B3auMopeiicTBue KUCIOT C OKCHIaMHM METauioB. B3anmonelcTBre KHUCIOT ¢ OCHOBAHMSIMU —
peakuusi HeWTpanuzauuu. B3aumoneictBue kuciaotr ¢ coisimu. llomyuenue GeCKUCIOPOAHBIX U
KHCJIOPOJICOACPKAITUX KUCIIOT.

Comm, ux xKiaccuuKamuss W CBOWCTBA. B3amMojeicTBHE CcoJiel ¢ MeTalllamH,
0COOCHHOCTH 3TUX peakuuil. BzanmoaelicTBre coseil ¢ ConsaMu.

I'enernueckue psAapl MeTayla U HEMeTauia. |'eHeTHyeckas CBSI3b MEXIY KIacCamu
HEOPraHWYECKUX BEILECTB.

JlabGopaTopHbie ONBITHI
B3anmopneincTeue okcuia KaubLus C BOAOM.
[TomyTHEHUE U3BECTKOBOM BOJIBI.
Peakuus nerirpanuzanuu.
[Tonyuenue runpokcuna meau(Il) u ero B3aumMoielicTBUE C KUCIOTOM.
Pasnoxxenue rugpokcuna menu(Il) npu HarpeBanuu.
BzaunmopeiicTBre KHCIOT ¢ METAJTAMH.
B3anmopaeiicTBre KUCIOT € COJISIMU.
O3HaKOMIJIEHHE C KOJUIEKIIMEN COJIEH.
B3aumoneiictue cynbdara menu(Il) ¢ sxenesom.
B3anMopeincTere cosen ¢ CoysiMu.
I'eHeTnueckas CBSA3b MEXKIY KJIACCAMH HEOPTaHMUYECKHUX BEIIECTB HA IPUMEPE COCIUHEHUM
MEJIH.
IIpakTHyeckne padboThI
7. PemieHne sKCTIEpUMEHTANBHBIX 3a/1ad 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHUX
COCIMHEHUI.

IleproanyecKuil 3aK0H M MEPHOIMYECKANA CHCTEeMAa XUMUYecKHX dJjieMmenToB 1. H.
Menpeneesa. CTpoenune aToma
EcTtecTBeHHbIE ceMENCTBa XMMUYECKMX JJIEMEHTOB: IIEIOYHBIE W IIETOYHO3EMENBHbBIE
METaJlJIbl, TaJIOTe€Hbl, HHEPTHBIE (OaropoaHbie) ra3bl. AMQOTEpHOCTh. AMPOTEpPHBIE OKCUABI U
ruipokcuabl. KommiekcHble coun.
Otxpeitue 1. . MeneneeBbIM NIEPUOANYECKOTO 3aKOHA U CO3/IaHUE UM NTEPUOINIECKON
CUCTEMbI XUMHYECKUX JIEMEHTOB.
ATOMBI Kak (opMma CyIIECTBOBAaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpOGHHHM aTOMOB. JloKka3aTenbCTBAa CIIOKHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopna.
IInanerapHast MOJENIb CTPOEHUS aTOMA.



CoctaB aTOMHBIX sA€p: NPOTOHBI, HEUTpPOHBL. (OTHOCUTENbHAs aTOMHas Macca.
B3anmMoCBA3b NOHATHI «IIPOTOH», KHEUTPOHY», KOTHOCUTEIbHAA aTOMHAs MacCay.

Mukpomup. InexkTpoHbl. CTpOEHHUE HIIEKTPOHHBIX YPOBHEM aTOMOB XHWMHYECKHX
anemeHToB 1—20. [ToHsITHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®dusnyeckuil cmbica cuMBoiMKM Ilepuognueckoit cucrembl. CoBpeMeHHas
(GbopMyNIMpOBKa MEPHUOJUYECKOr0 3aKoHA. V3MeHEeHHs CBOMCTB 3JIEMEHTOB B IMepUOAaX U
rpymnmnax Kak (QyHKIHs CTPOSHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa 3JeMEHTa-MeTajlyla M 3JEMEHTAa-HeMeTalyla 10 HUX IOJOXKEHUI B
MEPUOIUYECKON cucTeMe XuMuiyeckux aemeHToB J[. . Menneneesa.

JdemMoHcTpanuu
Paznuunbie hopMbl TaOIUI TEPUOINYECKON CUCTEMBI.

MopenupoBanue ocTpoeHus nepuoanueckon cucreMsl J. . Menneneesa.
MOI{GJH/I aTOMOB XMUMHUYCCKUX DJICMCHTOB.
Mopnenu aToMOB 351eMeHTOB 1—3-T0 nepnooB.

JlaGopaTopHbIe ONBITHI
[Tonmyuyenue amdOTEpPHOTO THIPOKCUIA M UCCIICIOBAHUE €TI0 CBOMCTB.

XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PeaKIMU
Nonnas xumuueckass cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METALIOB M HEMETaJUIOB.
Cxembl 00pa3oBaHUs MOHHOM CBSI3U JUIsl OMHApHBIX coelvHEHUM. MOHHbIE KpUCTAUIMUECKHE
peléTKy U (PU3NYECKHe CBOMCTBA BEILECTB C ATUM TUIOM pemérok. [lonstue o ¢hopmyabHOI
€IMHUILIC BEUIECTBA.

KoBasieHTHass XxuMHuecKas CBsA3b. DJIEKTPOHHbIE U CTPYKTYpHble dopmyisl. [lonsatue o
BajieHTHOCTH. KoBaneHTHass HenossipHasi cBs3b. CXeMbl 00pa30BaHUsl KOBAJIEHTHOM CBS3M JUIS
OMHApHBIX COETUHEHUN. MoNeKynsapHble U aTOMHbIE KPUCTANIMYECKHE PEHETKH M CBOMCTBA
BEILIECTB C ’TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULATENBHOCTh. Psan  anmexkrpoorpunarensHoctd. KoBaneHTHass mnossipHas
Xxumuueckas cBs3b. Jumnons. Cxembl 00pa3oBaHUs KOBAJIEHTHOM MOJSPHOM CBSA3U sl OMHAPHBIX
COCIMHEHUI. MoJeKynspHble U aTOMHBIE KPUCTAIIIMYECKUE PELIETKA U CBOWMCTBA BEIIECTB C
3TUM TUIIOM PELIETOK.

Merammueckass XMMUYECKasi CBSA3b W METANIMYECKas KPUCTAJUIMYECKas pemeTKa.
CBolicTBa BEIIECTB € 3TUM THUIIOM pelI€TOK. EnMHas npupoia XUMUYECKUX CBSI3EH.

Crenenb okucinenus. CpaBHEHHE CTENIEHU OKHMCIEHUS U BaleHTHOCTH. IIpaBuia pacuéra
CTereHel OKUCIeHHs 1o (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OIpenesieHne CTENeHEN OKHUCIEHUs IS
JIEMEHTOB, O00pa3yloIIUX BEIIeCTBA pa3HbIX KiaccoB. Peaknuu uWOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE peakUU. OKHUCIUTENb U BOCCTAHOBHUTENb, OKUCICHHE H
BoccTaHOBIeHHE. (COCTaBIEHHUE YPAaBHEHHM OKHMCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
METOOM 3JIEKTPOHHOTO OanaHca.

JdemMoHcTpauuu
Buneogparments! u cnaiiipl «loHHas XUMUYECKas CBSI3b».

Konnexmus BeniecTB ¢ HOHHOM XUMHUYECKOM CBA3BIO.

Mopenu HOHHBIX KPUCTAUIMUECKUX PEHIETOK.

Buneodparments! u ciaiinbl «KoBaleHTHAs XUMUYECKas CBS3bY.
Komnnexnust BemecTs MOJIEKYISIPHOTO U aTOMHOTO CTPOEHUS.

Mopenu MONEKYJISIPHBIX U aTOMHBIX KPUCTALTHYCCKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTammudecKkas XMMU9ecKas CBSI3bY.
Kommexmust «MeTajiibl ¥ CIIIaBhI».

B3anmMoeiicTBre IMHKA C CEPOH, CONAHOM KUCIOTOH, xmopuaom meau (11).



I'openue maruus.
B3anMozencTere XJIOpHOU U CEPOBOJOPOAHON BOJBL.

JlabopaTopHble ONbITHI
W3rorosneHune MoJenu, WILTIOCTPUPYIOILEH CBONCTBA METANINYECKOH CBS3H

COJAEPKAHUE YYEBHOI'O TIPEIMETA «XUMMWS»

KRJacc

Copepxanue y4eOHOTro mMaTepuaia

IloBTOpEeHue U 06001IeHHE CBEIeHUIT 110 Kypcy 8 kiacca
bunapubie  coemmnenus. Oxkcuapl  coiieoOpa3yromiMe M HecoJeoOpasyrolue.
I'unpokcunpl: ocHOBaHUA, aM(OTEpHbIE THAPOKCUABI, KHCIOPOACOAEPKAIIUE KHCIOTHI.
CpenHue, KUcible, OCHOBHBIE U KOMILIEKCHBIE COJIH.

O06o01IeHne cBeleHni 0 XUMHUYECKHX peakuusax. Kimaccudukanus XUMUYECKHX peakuui
[0 pa3IMYHBIM NpPU3HAKAM: COCTaBY W YHCIY pEarupyrolux H 0O0pa3ylomuXxcs BEUIECTB,
TerioBoMy 3 (exTy, 00paTUMOCTH, U3MEHEHHIO CTETICHEH OKUCIICHHUS AJIEMEHTOB, 00pa3yIOLuX
pearupymrolue BeELIeCTBa, arperaTHOMY COCTOSHUIO PEAarupyrolMX BEIIECTB, UCIIOJIb30BAHMIO
KaTajan3aTopa.

[lonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. PakTopsl, BIMIIOLIIME HAa CKOPOCThb
XUMHUYECKUX PpEeaKIMii: MPHUpOAa Pearupyrolirux BeEHIeCTB, WX KOHIIGHTpallUs, TemrepaTypa,
IJI0LIa/1b COMPUKOCHOBEHM S, HaJIMuKe KarainusaTopa. Karanus.

JdemoncTpanuu
O3HaKOMJIEHHE € KOJUIEKIUSIMU METAJIJIOB U HEMETAJIJIOB.

O3HaKOMJIEHHE € KOJIEKLIUSIMHU OKCHJIOB, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XMMHUECKOHN peakliy OT MPUPOJIbl PEarupyOLINX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT KOHLEHTPALMU PEarupyroux BelecTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUM OT IJIOLAJAH CONPUKOCHOBEHMS pEarupyromnx
BEIIECTB ((«KUTISIIHHA CIOM»).

3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peakliu OT TEMIIEPaTyphl PEarupyrouuX BEUIECTB.

JlabopaTopHbIe ONBITHI

B3anmoaeiicTBre aMMuaka U XJ0pOBOIOPOIA.

Peakuus HeliTpanu3anum.

Ha6mronenue teroBoro addexra peakiuy HenTpaau3aim.

BsaumopeiictBue cepHoii KHcIoThI ¢ okcuaom menu(1l).

PaznoxeHue nepokcuia BOIOPO/ia ¢ ITOMOIIbIO KaTajla3bl KapToges.

3aBUCUMOCTh CKOPOCTH XMMHUECKON peakuu OT MPUPO/Ibl pearupyrolirux BEeUIecTB Ha IpUMepe
B3aMMOJICHICTBUS PAacTBOPOB THOCYNh(haTa HATpus W XJopuaa Oapus, THOCylb(dara HATpUs U
COJITHOW KHCIIOTBI.

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PeaKuy OT MPUPO/Ibl METAJUIOB MIPU UX B3aUMOAECHCTBUHU C
COJITHON KHCIIOTOM.

3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMHU OT MPUPOJBI KUCIOT MPHU UX B3aUMOJECHCTBUM C
HKEIJIE30M.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEPATYPBHI.

3aBUCUMOCTb CKOPOCTH XMMHYECKON pEaKLIMK OT KOHLIEHTPALUH.

3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM peakuu OT IJIOUIaId CONPUKOCHOBEHUS Pearupyromnmx
BEIIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKLIMK OT KaTaJIu3aTropa.



XHMHYeCKHe peaKIi B PACTBOPaXx 3JIEKTPOJUTOB

[TonsiTue 00 >3IEKTPOIUTHUECKON TUCCOLMALMU. OJIEKTPOJUTHI M HEIIEKTPOJIUTHL
MexaHu3m gucconpanui  JJEKTPOIMTOB C  PAa3IMYHBIM  XapakrepoMm cBs3u. (reneHp
ANIEKTPOIUTUYECKOH nuccornrannu. CHIIbHBIC U c1a0ble YIEKTPOJIUTHL.

OCHOBHBIE TOJIOXKEHUSI TEOPUM VIEKTPOIUTHYECKON aucconmanuu. Krnaccubukanus
MOHOB M UX CBOMCTBAa. KHCIOTBI, OCHOBaHHS M COJIM KaK AJIEKTPONUTHL. VX Kiaccupukamus u
JUCCOLALUS.

O0mue XUMHYECKME CBOICTBAa  KUCJIOT: H3MEHEHHE OKpPackd HMHAUKATOPOB,
B3aMMOJCHCTBUE C METAUIAMH, OKCHJIAMU M THAPOKCUJAMHU METAUIOB U COJIAMH.
MounekynsipHble 1 HIOHHBIE (IIOJIHBIE U COKpAIEHHBIE) YPABHEHMSI peakMid. XUMUYECKUN CMBICT
COKpalI€HHBIX YPAaBHEHUU. Y CIIOBUS NMPOTEKaHUS pEaKLUN MEXKIY DJICKTPOJIUTAMHU 10 KOHIA.
Psin akTMBHOCTH METAIUIOB.

OO0mue XMMHUYECKHE CBOWMCTBA IIENOYEH: B3aUMOJAECUCTBUE C KHUCIOTaMH, OKCUIAMU
HeMeTaJyIioB, cojsiMu. OOmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUIL:
B3alMMOJEICTBUE C KUCIOTAMU, Pa3JI0KEHHUE IIPU HAaTPEBAHUU.

OO0mme XUMHYECKHE CBOMCTBA CPEIHHMX COJICH: B3aUMOJEHCTBUE C KHCIOTaMHU,
LIEJI0YaMH, COJISIMHA U METaJuIaMM. B3anmonencTBre KUCIBIX COJIEH CO IIEI0YaMU.

['mpponu3 kak oOMEHHOE B3auMOJEHCTBUE coJiel ¢ BOAOW. ['MIponu3 coiu CHIBHOTO
OCHOBaHUSA M ciaaboi KUCIOTHI. ['Maponau3 coiau ciaboro OCHOBaHMS M CHJIBHOM KHCIOTHI.
Bomopoansrii mokasatens (PH).

CBolicTBa KHCJIOT, OCHOBaHMUI, OKCUJOB U COJIEH B CBETE TEOPHH IIIEKTPOJIUTUYECKOU
JUCCOLUAIMH U MIPEICTAaBICHUN 00 OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

JdemMoHcTpauuu
HcnbiTanne BEECTB M UX PACTBOPOB HA DIIEKTPOIPOBOJAHOCTb.
3aBUCUMOCTB JIEKTPONPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIHH.
JIBM>KEHHE OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
Omnpenenenne xapakrepa cpesibl B pacTBOpPax COJIEH.
JlabopaTopHbIe ONBITHI
Jucconumanus cnadblX 3JEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.
N3meneHne okpacky HHIMKAaTOPOB B KHUCIOTHOU Cpeie.
Peakuust HeliTpanu3anuu pacTBOpa IIEIOUN PAa3IUYHBIMU KUCIOTAMH.
[Tonmyuyenue rugpoxcuna meau(Il) u ero B3aumoseiicTBue ¢ pa3IMYHBIMU KHCIOTAMH.
B3anmMopeiicTBre cuibHBIX KHCIIOT ¢ okcuaoM memau(1l).
B3anMozeincTere KUCIOT ¢ METAJUIAMH.
KayecTBeHHast peakiyst Ha KapOOHAT-HOH.
[Tonyyenue cTyHsS KPEMHHEBOW KUCIIOTHI.
KavecTBeHHast peakiyst Ha XJIOPUI- WIH CyIb(paT-uOHBI.
N3meneHnne okpacKku HHIMKATOPOB B LIEIIOYHOU Cpeie.
B3auMozeicTBue menoyen ¢ yrileKUCIbIM ra3oM.
KauecTBeHHas peaknys Ha KATHOH aMMOHHS.
[Tonyuenue runpoxcunaa meau(ll) u ero paznoxenue.
BsaumopeiictBue kapOOHATOB € KUCIOTaMHU.
[Tonyuenue rugpokcua xxemnesa(lll).
B3aumoneiicTue xxenesa ¢ pactBopoMm cynbdarta meau(1l).
IIpakTHyeckne padboThI
1. Pemenue skcriepuMeHTaIbHBIX 33124 10 TeEME «DJIEKTPOIUTHYECKAs JUCCOLIUALIUS.
HemeTtayibl M MX cOeJUHEHHUSA

CTpoeHre aTOMOB HEMETAJUIOB U MX MOJIOKEHHE B MEPUOIUYECKOM cucteme. Psn

ANEKTPOOTPHULATENBbHOCTH. KpHcTammyeckne pemeéTkn HEMETAIUIOB — IPOCTHIX BEILECTB.



dusnyeckue cBoiicTBa HeMmeraywioB. OOmme XUMHUYECKHE  CBOWCTBA  HEMETAJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

["anmorensl, cTpoeHue HUX aTOMOB M MoOJeKyl. Duznueckue U XHMHUYECKHE CBOICTBa
raJIor€HOB. 3aKOHOMEPHOCTH U3MEHEHMSI CBOWCTB raJIOTEHOB B 3aBUCUMOCTHU OT UX IOJIOKEHUS
B Iepuoanueckoil cucreme. HaxoxaeHue ralloreHOB B MPUPOJAE U HUX IOJIyYEHHE.
buonoruueckoe 3HaueHNE U IPUMEHEHHUE FaJIOI€HOB.

["amoreHOBOOPO/IBI W COOTBETCTBYIOLIME KM KHUCJIOTHL: IUIABHKOBAsi, COJIsHAS,
OpOMOBOJOPOIHAS, MOAOBOJOpOaHAs. ['amorenuapl. KadecTBeHHbIE peakIMyd Ha TaJOTE€HU-
noHbl. [IpuMeHeHne coeqAMHEHUH TaIOT€HOB.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnel. Cepa B mpupoje U €€ NojydeHHUE.
AmnnotponHble MoaudUKalMK cepbl U UX CBOWCTBA. XUMHUYECKHE CBOMCTBA cephl U €&
IIPUMEHEHHUE.

CepoBo0pO/I: CTpOCHUE MOJIEKYIIbI, (PM3HMUECKHUE U XMMHYECKHE CBOWCTBA, OMyYeHUE U
3nauenue. CepoBopopoanas kucinota. Cynbuabl 1 ux 3HaueHue. JIroMUHODOPHI.

Oxcup cepoi(IV), ceprucrast kucnora, cynbGuThl. KauecTBeHHas peakius Ha CylIbPUT-
HOH.

Oxcun cepsi(VI), cepnas kuciora, cynbdarsl. Kpucramioruapars.

CepHast KMCJIOTa KaK CHJIbHBIN 3yiekTponauT. CBolicTBa pa30aBiIeHHON CEPHOW KHCIIOTHI
KaK THUIWYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METAJUIAMH, OCHOBHBIMH H aM(OTEPHBIMU
OKCHJIaMU, OCHOBaHUSIMHU U aM(pOTEPHBIMU THJIPOKCHIaMH, coisiMu. KaduecTBeHHast peakiius Ha
cynbdaT-1oH.

OO0mass xapakTepuUCTHKa »JJIEMEHTOB VA-rpymmbl. A30T, CTpPOEHHE €ro aroma
U MOJIEKYJIbl. DU3NYECKUE U XUMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €TO
OuooruuecKast pob.

AMMUak, CTpoeHue MOJIEKYJbl U (PM3HUECKre CBOMCTBA. AMMMAYyHas BO/A, HAIIaThIPHBII
CIUPT, THApAT aMMHaka. JOHOPHO-aKLIENTOPHBIM MEXaHW3M OOpa30BaHUS CBSI3U B KATHOHE
aMMoOHHUd. BoccraHoBuTenbHble cBoiicTBa amMMmuaka. CoiM aMMOHUS U MX HPUMEHEHHE.
KauecTBeHHas peakuusi Ha KATHOH AMMOHHUSI.

Oxkcupl a30Ta: HECOJICOOPA3yIOIIME W KHUCIOTHBIE. A30THUCTas KUCIOTa U HHUTPUTHI.
A3oTHas KucoTa, €€ noiay4yeHue u ceoiicrea. Hurparsl.

®ochop, crpoenue atoma u amiorponusi. @ochunasl. Pochun. Oxcun docdopa(V) u
tdhocdopnas (oprodochopnas) kucnora. Docdarsr.

OOmass xapakrtepucTuka 3j1eMeHTOB [VA-rpynmnbl: OCOOEHHOCTHM CTPOEHHSI aTOMOB,
IIPOCTBIX BEUIECTB M COEAUHEHUM B 3aBUCUMOCTH OT IOJIOKEHUS JIEMEHTOB B NEPUOANYECKOMN
cucteMe. Yriepoa. AJUIOTpOIiHbIe MoauUKaIuu: anMas, rpadur. AMopdHBINA yriepona: caxa,
aKTUBUPOBAHHBIM yroiab. AzcopOuus. XuMHUECKue cBoiicTBa yriepoga. Kokxcoxummuyeckoe
MIPOU3BOJICTBO U €ro npoaykius. Kapousr.

Oxcun yraepona(Il): ctpoenne Monekynbl, nmoiyueHue u cBoricta. Oxeun yrinepoaa(IVv):
CTPOEHUE MOJIEKYJIbI, MOJYYeHUE U CBOMCTBA. YTosibHasg KucJIoTa. COJNM YyrOJdbHOW KHUCIIOTHI:
KapOOHATHI U THIPOKApOOHATHI. TeXHUUECKas U MUIIEeBast COAa.

Opranunyeckast XuMusl. Y TJI€BOJIOPO/IbI.

Metan, 3TaH U NpomaH Kak NpeJesbHble (HACBIIICHHbIE) YTJIEBOJOPOAbI. DTUIEH U
alleTWIEH KakK HeIpeesibHble (HEHACHILEHHbIE) YTrieBoaopoabl. CTpyKTypHbIE (HOpMYIIBI
BeniecTB. ['opeHue yrieBo1oponoB. Peakiuu aeruapupoBanus MpeieabHbIX YTIeBOI0POI0B.

CriupTel. DTUIIOBBIM CIMPT, €ro MoJy4eHHe, NMPUMEHEHUE U (DPU3HOJIOTHYECKOE JIEHCTBHE.
TpéxaTOMHBIN CIUPT TAUIEPUH. YKCYCHAsl KHCTIOTa KaK MPeICTaBUTENh KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoeHue aroma u HaxoxkaeHue B mpupoje. Cumuuunabl u cuiiad. CBoiicTBa
kpemuns. Oxcun kpemuansi(1V). KpemuaueBas kuciora u €€ comu.

IIpousBoacTBO cTekina u 1ueMmeHTa. I[Ipoaykuus CHIMKATHOW MPOMBIIUIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepamuKa, hapdop, pasHc. ONTHIECKOE BOJIOKHO.



Hemeramnsl B mpupozpe. dpakiuoHHas NEperoHka MXHAKOro BO3JlyXa KakK CIOCO0
MONyYeHUsI KHCIOpoAa, azoTa u aproHa. Ilomyuenme ¢ocdopa, kpemHHs, xiopa, Hoxa.
DNEeKTpOIU3 pacTBOPOB.

IlomydyeHnue cepHOM KHCIOTBI: CBIPbE, XHUMH3M, TEXHOJIOTMYECKAs CXEMa, METOJ
KUITSALIETO CJI0s, MPUHIUIIBI TETNI000MEeHa, MPOTUBOTOKA U LupKyisauuu. Oneym. [IponsBoacTBo
aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHUYECKAS CXEMA.

JdemMoHcTpanuu

Komnekuus HeMeTaios.

Mopenu KpUCTAIINYECKUX PEIIETOK HEMETAJIIIOB: ATOMHBIE U MOJIEKYJISIPHBIE.

O30HATOP U MPHUHIIUIIEI €T0 PAOOTHI.

I'openue HeMeTamIOB — MPOCTHIX BEUIECTB: cephl, hochopa, TpeBeCHOro yIiIs.

OO0pa3s1pl TaJOreHOB — MPOCTHIX BEUIECTB.

B3anmMozencTere raloreHoB ¢ MeTaulaMH.

BriTecHenne xyopa OpoMOM HIIM HOJa U3 PACTBOPOB UX COJICH.
Komtekuyst IpupoAHBIX COEIUHEHUH XJ10pa.

B3aumoneincTsue cepsl ¢ METaJIIaMH.

I'openue cepsl B kuciopoze.

Konnexnus cynbuaHbIX py.

KavectBenHas peakuus Ha Cylb(UIA-UOH.

ObeciBeunBaHNE OKPALICHHBIX TKAHEH CEPHUCTBIM ra30M.

B3anMopeincTBre KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MENIBIO.

OO0yriMBaHue OPraHU4YeCKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KHCIIOTOM.
Huarpamma «CocTaB BO3ayXa».
BuneodparmenTs! u cnaiiasl «[Itnusu 6a3zapsiy.
[Tonmyyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.
Paznoxenue Guxpomara aMMOHUS.
B3anmoneicTere KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEZBIO.

I'openue y€pHoro nopoxa.
Pa3noxeHne HUTparTa Kajaus U TOpEHUE B HEM JPEBECHOTO YrOJIbKA.
OO6pa3ub! NpUpoIHBIX coeAnHeHu (ocdopa.
I'openue pocdopa Ha Bo3yXe U B KUCIOPOJIE.
ITonmyyenue 6enoro gocgopa U UCTIBITAHUE €0 CBOUCTB.
Komnexmus «O0pasibl IpUPOIHBIX COSAUHEHU yriepoay.

IToprper H. /1. 3enunckoro. [lormomenne pacTBOPEHHBIX BELIECTB UIIM T'a30B AKTHBUPOBAaHHBIM
YIJIEM.

Y eTpoicTBO MPOTUBOrasa.
Mopenn MoeKyJl ME€TaHa, ITaHa, STHJICHA U alleTHUIICHA.

B3aumoneiicTBre aTHIIeHa C OPOMHOI BO/IOM M pacTBOPOM MepMaHraHaTa Kajiusl.
OO61ue XUMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHON KHCIIOTHI.
KauecTBeHHas peakuiyst HA MHOTOAaTOMHBIE CITUPTHI.

Komnexmus «O0pa3ibl NPUPOAHBIX COSAUHEHUH KPEMHHUSY.
Komneknus crekna, KEpaMHMKH, HEMEHTA U U3/I€TUN U3 HUX.
Komtekuyst mpogyKuuy CUIMKAaTHOW MPOMBIIIIEHHOCTH.
Buneodparments! u cnaiinpl « [pon3BoACTBO CTEKIA U LIEMEHTa».
Komnexkuns «IIpupoaHeie coequHEHNs HEMETAIIOBY.

Buneodparments! u cnaiinpl «@pakiiroHHas eperoHKa KUIK0To BO3ayXay.

Buneodbparmentet wu  cmaiiger  «[lomydenme  Bomoponma, KHCIOpPOJa M TaJlOTEHOB
IEKTPOIUTUYECKUM CIIOCOOOM.

Mogenu anmaparoB 1Ji MPOU3BOJCTBA CEPHON KUCIOTHI.
Monaenp KASIEro ciosl.
Moznenb KOJIOHHBI CHHTE3a aMMHUAKa.



BuneodparmenTst u cnaiiasl «[[pon3BOACTBO CEpHON KHCIOTHI.
Buneodparments! u cnaiiasl «IIpon3BoicTBO aMMHaKay.
Komnekuust «Coipb€ 7151 TOTYyUYECHHS] CEPHOM KUCIOTHDY.
JlaGopaTopHbie ONBITHI
Pacnio3naBaHue raJloreHu-MOHOB.
KagecTBeHHBIE peakIiuy Ha CyJIb()aT-HOHBI.
KauecTBeHHas peakiiis Ha KATUOH aMMOHHS.
XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK AJIEKTPOJIUTA.
KauectBennsie peakmuu Ha pocdaT-uoH.
ITonyyenue u CBOMCTBA yrOJIbHON KUCIIOTBHI.
KavecTBenHas peakius Ha KapOOHAT-HUOH.
[IponyckaHue yriaekuciioro ra3za 4yepes pacTBOp CHJIMKaTa HATPUS.
IIpakTnuyeckune padoTol
2. MI3yueHne CBOWMCTB COJITHOM KUCIIOTHI.
3. U3ydenue cCBOICTB CEpHOI KUCTIOTHI.
4. TTony4yeHne aMMuaKa 1 U3y4YeHHE €ro CBOMCTB.
5. [onydenue yriekucnoro raza. KauectBeHHas peakuus Ha KapOOHAT-UOHBI.

MeTaJuibl M UX COCAUHEHUS

[lonoxkeHne wMeTawioB B NEPUOJUYECKOM cHCTEME XUMHuYeckux anemeHtoB JI. U.
MeHnpeneeBa, CTpOCHME aTOMOB M KPUCTAUIOB METAUIOB. Meraimyeckas CBs3b H
MeTaJuIMuecKasi KpucTainyeckass pemérka. du3zmyeckue CBOMCTBA METAJUIOB: JJIEKTPO- H
TEIIONPOBOHOCTh, OTPAYKAIOIIAS CIIOCOOHOCTD, TUTACTUYHOCTE. UEPHBIC U IIBETHBIC METAJUTHI.

Meramibl Kak BOCCTAHOBUTENIU. DJIEKTPOXUMUYECKUN psii HanpspkeHuil. B3zanmopeiictBue
METaJUIOB C HEMETaJIIaMH, OKCUIaMH, KUCJIOTaMH, COJISIMU. AJIFOMUHOTEPMHSL.

OOmiass xapakTepucThka dieMeHTOB [A-rpynmbel. OKCHIBI M TUAPOKCHUIBI IIETOYHBIX
METaJUIOB, UX MOJyY€HHUE, CBOMCTBA, MpUMEHEHNE. BaxkHel e coM MEN0YHbIX METaJUIOB, UX
3HAYEHUE B IPUPOJIC U KU3HU YEITOBEKA.

O6mass  xapaktepuctuka  dneMeHToB  [IA-rpymmbl. OKcuAbl W THAPOKCHJBI
[IEJTOYHO3EMEIIBHBIX METAJUIOB, WX IOJYYEHHE, CBOMCTBA M NpHUMEHEHHE. BaxHeimme coiu
IIEIOYHO3EMENNbHBIX METaJUIOB, MX 3HAYeHHE B MPHUPOJAE U KU3HHM yenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJIBIIHS.

Bpemennas u moctostHHas kE€CTKOCTh BOABL. CIOCOOBI yCTpaHEHHsS] BpEMEHHOM JKECTKOCTH.
Crioco0bl ycTpaHeHHUsI TIOCTOSTHHOM JKECTKOCTH.

CoenuHeHus allOMHUHHS B TpHpojae. XUMHUECKHE CBOWCTBa amoMuHUS. OCOOEHHOCTH
OKCHJIAa ¥ THAPOKCHIA ATFOMUHUS KaK aM(OTEPHBIX COSAUHEHNN. BaxkHel e comu amoMuHus
(xnopun, cynsdar).

OcoOenHoctu cTpoeHUs aroma xenesa. JKenmezo B mpupoje. Baxkueiimme pynbl xenesa.
[Tonyuenue uyryna u cranu. Oxcuabl u ruapokcuasl sxenesa(ll) u (II). Conu xenesa(Il) u (I1I).
OobHapy>keHue KaTHOHOB KeJie3a B pacTBOpe. 3HaUE€HUE COSAMHEHHH JKeesa.

Kopposus razoBas (xumudeckas) ¥ dJIEKTPOXUMHUYECKas. 3aluTa METAIOB OT KOPPO3HUH.
Meramet B npupozne. Ilomarne o wmetauryprun. Yé€pHas W BETHas METAJUTYprUs.
[Mupomerannyprusi, TUAPOMETANUIYPrus,  dJieKTpoMeTainyprusi.  JloMeHHBId  mporiecc.
[TepepaboTka yyryHa B cTajib. DJIEKTPOJIH3 PACILIABOB.

JdemMoHcTpanuu
B3anmopeiicTBre HATpUs, TUTHS U KLU C BOJOM.
['openue HaTpusi, MarHus u kese3a B KUCIOPOJIE.
Bcenblka TepMUTHOR CMECH.
B3auMogeiicTBre cMecH MOPOIIKOB CEPhI U JKeJe3a, IUHKA U CEephI.
BzaumojeiicTBre alfOMHHUS C KUCIOTaMH, IIEJIOYaMH B BOJOM.
B3anmoaeiicTBre xene3a u Meau ¢ XJIOPOM.



B3anmopeiicTBre MeIM ¢ KOHLIEHTPUPOBAHHONW CEPHOM KHUCJIOTOM M a30THOM KHCIOTOM
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
Oxkpacka Ij1aMeHH COEAMHEHUSMHU LIEIOYHBIX METAIIOB.
Okpacka miaMeHH COSUHEHUAMH I1EeJI0YHO3EMENIbHBIX METAJIJIOB.
lNamenue n3BecTu BOOM.
[Tonydenue XECTKOM BO/IbI B3aUMOJICUCTBUEM YIJIEKHCIIOTO ra3a ¢ M3BECTKOBOM BOJIOH.
YcTpaneHue BpeMEHHOM JKECTKOCTH KUIISTYEHUEM U I00aBIEHUEM COJIbI.
VYcerpanenue noCTOSTHHON dKECTKOCTU JOOABICHUEM COJIbI.
WoHWUTHI ¥ MPUHIUT KX ACHCTBUS (BHACOPPArMEHT).
Komnnexuust npupoaHbIX COETMHEHUN ATFOMUHUS.
Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS B €0 MOIU(DHKAITII.
[Tonyuyenue ampoTepHOro rUAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOMCTB.
Komekuus «XuMUYECKUE NCTOYHUKU TOKA.
Pe3ynbrarhl IIMTENHHOTO SKCIEPUMEHTA MO WM3YYEHUIO KOPPO3HH CTATbHBIX WU3JACIUNA B
3aBUCUMOCTH OT YCJIOBUI MPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau(Il) Bogopomaom.
Buneodparments! u cnaiasl «IIpon3BoacTBO UyryHa U CTAIN».
Buneodparments! u cnaiiasl «3nenus U3 4yryHa u CTaiam.
Buneodparments! u cnaiiibl « [pou3BoACTBO adTtOMUHUSY.
JlaGopaTopHbIe ONBITHI
BsaumopeiictBue xenes3a ¢ pactBopom cynbdara meau(1l).
[TonydyeHue n3BECTKOBOM BOJIBI U OIIBITHI C HEW.
[Tonyuenue runpokcunos xene3a(ll) u (IID).
KauecTBeHHbIe peakiii Ha KATUOHBI JKeJle3a.
IIpakTnyeckne padoThl
6. JK&cTkoCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.
7. Penienne sSKCepUMEHTANIBHBIX 33/1a4 10 TeMe «MeTabDy.

XuMHS U OKPYKAKOIIAA cpeaa

Crpoenue 3emun: sApo, MaHTHsA, 3€MHas Kopa, JuTocdepa, rumpocdepa, armocdepa.
Xumnueckuit cocras 3emuu. ['opHble mopoasl. Munepainsl. Pynel. Ocanodsbsle rOpHbIE OPOJBL.
[Tone3Hple ncKkOnaeMeIE.

VIcTOYHHMKM XMMHMYECKOTO 3arpsi3HEHUs] OKpyxkaromeil cpenpl. ['todanbHble SKOOTHYecKre
MpoOJIeMbl  YeJIOBEYECTBA: HApyUIEHHE OHMOr€OXMMHUYECKHMX KpPYroBOPOTOB XHMHUYECKUX
2JIEMEHTOB, MOTEINIEHUE KJIMMaTa, KUCIOTHbIE AOXKAU U Ip. O30HOBBIE ObIpBl. MeEXayHAapOgHOE
COTPYIHHYECTBO B 00JACTH OXPaHbl OKPYXAlOIIeH cpellbl OT XUMUYECKOTO 3arpsi3HEHUS.
«3en€Has XUMHUS.

JdemMoHcTpanuu
Buneogparments! u cnaiipl «CtpoeHne 3eMiu U €€ XMMUYECKHIA COCTaB.

Komtekuyst MUHEPAIOB ¥ TOPHBIX MOPOJ.
Komnekuust «Pynpl MeTamiosy.
Buneodparments! u ciaiinpl «I 1006abHbIE SKOJIOrHUECKHE TIPOOIEMBI YEIOBEUECTBAY.
BuneogparMeHTsI 1 cliaiiibl O CTENEHH SKOJIOTHYECKOM YUCTOTHI TOBapa.
JlabGopaTopHbie ONBITHI
N3ydenue rpaHuTa.
N3ydyeHne MapKUpOBOK Pa3JINYHBIX BUJIOB IPOMBIIUIEHHBIX U IIPOIOBOJIBCTBEHHBIX TOBAPOB.

O0001menne 3HAHNH 10 XHMHH KypPCa OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY JK3aMeHY
CrtpoeHune aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO 3JIEMEHTa B IEPUOANYECKOM
cucreme. CTpoeHHE BEIeCTBA: XUMHUYECKasl CBA3b M KpUCTAIIMYECKasl peméTKa. 3aBUCUMOCTh



CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJArOpOIHBIX
ra3oB) OT IIOJIO)KEHHS 3JIEMEHTOB B INEPUOAMYECKOM cucteme. TUIonoruss HEOpraHUYECKUX
BELIECTB, pa3elIeHNe UX Ha Ki1acchl U rpynnsl. [Ipencrasurenn.

IIpu3Haky M yCIOBHS IPOTEKaHUS XUMUYECKUX PEaKUMU. THUIIONOrUsS XUMUYECKUX PEaKLHUN
[0 pPasjIMYHBIM  Ipu3HAKaM. Peaknuum  HMOHHOTO oOMeHa. OxucauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUYECKUE CBOKMCTBA INPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHUYECKHME CBOKCTBA
coJIe00pa3yomuX OKCHIOB, T'MIPOKCHUIOB (OCHOBAHUH, KHCIOPOJCOAEPKALIMX KUCIOT U
aM(OTEepHBIX THJIPOKCHUJIOB), COJIEH.



TemaTHueckui njian 8 kjaacc

T cj\ﬁm KomnngecTtBo yacos
Haszsanue Tembl Bcero | 13 Hux (hopMbI KOHTPOJISI)
KOHTPOJIBHBIX | MPAKTUYECKHUX
pabot pabot
1. HayannHple HOHATHSA U 3aKOHBI XMMUH 20 2
Bakneiime npencTaBuTeNIM HEOPTaHUYECKUX 18 3
BeniecTB. KojmuecTBEHHBIE OTHOIIEHUS B XUMHH.
3. OcHOBHBIE KJIACChl HEOPTraHUYECKUX COSAUHEHUH. 10 1 1
4, [Tepnonnueckuii 3akoH u [lepuoanueckas cucrema 8+1
xuMudeckux 3neMeHToB . 1. MenneneeBa u
CTPOCHHE aTOMa
5. Xumudeckas cBs3b. OKHCIUTEILHO- 8+1 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH
Peseps Bpemenu 2 +1o
1u.
Ha
TEMBI
4, ub.
Htoro 68 4 6




TemaTuueckui mjian 9 kiaace

Ne
OMEL KonnuecTtBo yacos
N3 Hux
Ha3Banue Temsl
Beero (popmbI KOHTPOIS)
KOHTPOJIbHBIX | MPAKTUYECKUX
pabor pabort
1 [ToBTOpEeHME 1 0000IICHHE CBEICHUI 110 KypCy 8 5
KJ1acca. XMMHUYECKHUE PEaKIUU.
2 XUMUYECKHE peaklii B pacTBOPax. 10 1 1
3 Hemeramibl 1 UX coeMHEHUS. 25 1 4
4 Mertaiutbl U UX COCTMHEHUS. 17 1 2
5 XUMUS ¥ OKpYKaromias cpesa. 2
6. O0600111eHrEe 3HaHU 110 XUMUU 33 KypC OCHOBHOM 7 1
mkoutbl. [ToaroroBka k OCHOBHOMY
rocygapcTBeHHOMY 3Kk3ameny (OI'D)
PeszepBHOE Bpems 2
HUtoro 68 4 7




