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Pabouas nporpamma yyeOHoro mpeamera «Xumus» 8-9 Kiacchl COCTaBIeHA B COOTBETCTBUU
c TpeboBanuem @enepanbHOTO TOCYAAPCTBEHHOTO 0OPa30BaTENbHOTO CTAaHAAPTa OCHOBHOTO
obmiero oopazoBaHusl.

Y4eOHbI m1aH Ha H3y4eHue y4eOHOTo mpeamera « XMMUs» OCHOBHOTO 00IIero o0pa3oBaHHUs
OTBOJHUT 2 YUeOHBIX Yaca B Heelto B 8-9 kiaccax, Bcero 136 ypokos.

I[lnannpyemble pe3yabTaThbl 00y4eHU s
BpInycKHUK Hay4YuTCS
3HAMb (NOHUMAMD).
— XUMHYECKYI0 CUMBOJIUKY: 3HAKH XUMUYECKUX 3JIEMEHTOB, ()OPMYJIbI XUMUYECKUX BEILECTB,
YpaBHEHUSI XUMUYECKHUX PEaKLUii;
— BaXHEHIINEe XUMUYECKUE MOHATHSA: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OT-
HOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MacChbl, HOH, KATUOH, aHUOH, XUMHYECKasl CBA3b, DJICK-
TPOOTPULATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS,
MOJIb, MOJISIPHAsl Macca, MOJSPHBIA O00BbEM, PACTBOPBI, SJIEKTPOIUTHI U HEIIEKTPOJIUTHI, IJIEK-
TPOJINTUYECKAS] TUCCOLUALINS, OKHCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHUE,
TEIIOBOM (P EKT PeaKIiu, OCHOBHBIC THITHI PEaKIIH B HEOPTAHMYECKON XUMUU;
— (GOpMYIMPOBKU OCHOBHBIX 3aKOHOB M TEOPUN XMUMHH: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS; 3a-
KOHOB COXpaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOrajapo;
nepuoanueckoro 3akona /. . MenneneeBa; Teopun CTpOEHHUS aTOMa U YYEHUsSI O CTPOECHUU Be-
LIECTBA; TEOPHUH IJIEKTPOJUTUYECKON AUCCOLMALMMU M YYEHHsS] O XMMHUYECKOW pPEaKLUH; Ha3bi-
samv.
— XUMHYECKHUE 3JIEMEHTHI;
— COEJIMHEHMS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;
— OpraHUYeCcKHue BEUIeCcTBa Mo uX Gopmyre: MeTaH, 3TaH, STUJICH, alleTUJICH, METaHOJI, STaHOII,
[JIMLIEPUH, YKCYCHAsl KUCIIOTA, TIIF0K03a, Caxapo3a;
00bACHAMD:
— (u3MYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XUMHYECKOro 3JIeMEHTa, HoMepa
IpYIIIBI ¥ Iepuoja B nepuoanueckon cucreme 1. M. MenneneeBa, K KOTOPBIM 2JIEMEHT IPUHA-
JIEXKUT;
— 3aKOHOMEPHOCTH MU3MEHEHMS CTPOCHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJenax MaJIbIX Ie-
pHOOB U A-TpyTM, a TaK)Ke CBOMCTB 00pa3yeMbIX UMH BBICITUX OKCHIOB U THAPOKCUJIOB;
— CYIIHOCTb Ipoliecca 3IEKTPOIUTHUECKON TUCCOLMALUN U PEaKil HOHHOTO 0OMEHa;
Xapaxmepusoeambw:
— XHMMHYECKHE OHJIEMEHTHI (0T BOJOpOAA JO KalbllMsi) HA OCHOBE UX IOJOXKEHUS
B MIEPUOIMYECKON cucTeMe XuMudeckux 3eMeHnToB JI. Y. MenaeneeBa u ocoOeHHOCTEN CTpoe-
HUS UX aTOMOB;
— B3aMMOCBS3b MEXy COCTaBOM, CTPOEHUEM M CBOMCTBAMU HEOPTraHUYECKUX BELIECTB;
— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEHIECTB (IIPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, COSAMHEHUI — OKCHJIOB, KUCJIOT, OCHOBAaHUMN, aM()OTEPHBIX OKCHJIOB
Y TUAPOKCHJIOB, COJICH);
onpeoensims:
— COCTaB BeIeCTB M0 ux popmynam;
— BaJIEHTHOCTb U CTENIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHNH;
— BUJBI XUMUYECKOH CBSI3M B COCTUHECHHUSIX
— THUIBI KPUCTATMIECKUX PEIIETOK TBEPIBIX BEIIECTB;
— NPUHAAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COeIMHEHUI;
— THUIBI XUMUYECKUX PEAKIIHiA;
— BO3MOJKHOCTb IPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;



cocmaeisame.
— CXEMBbI CTPOEHHUS aTOMOB NEPBBIX JABAJILATH 3JIEMEHTOB MepHoandeckoit cucremsl /. U.
Menneneena;

— (GOopMyJIBI HEOPTAaHUYECKUX COSMHCHUH M3YUYCHHBIX KJIACCOB BEIIECTB;

— YpaBHEHHUS] XMMUUYECKHX PEAKIMI, B TOM YHUCIE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX, C
MOMOIIIBIO METO/1a AIEKTPOHHOIO OaaHca;

bezonacro obpawamocsi:

C XUMHUYECKOU TTOCYJION ¥ J1a0OpaTOPHBIM 000PYI0BAaHUEM;

NnpPOBOOUMb XUMUYECKULL IKCNEPUMEHM.:

— MOATBEPKIAIOUIMNA XUMUYECKHI COCTaB HEOPTaHMYECKUX COEAUHEHHUI;

— MOATBEPKIAIOIIUNA XUMHUUECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEILIECTB;

— TI0 TOJYYEHHUIO, COOMPAHUI0 M PACIIO3HABAHUIO T'a3000pa3HBIX BEHIECTB (KUCIOPOJA,
BOJIOPO/A, YIJIEKUCIIOTO T'a3a, aMMHUaKa);

— IO OMNpPENENEeHUI0 XJIOpUA-, CyabdaT-, KapOOHAT-HOHOB U MOHA AMMOHUS C IIOMOUIBIO
Ka4eCTBEHHBIX PEAKIIU;

BLIYUCTIAAMND .

— MAacCOBYIO JIOJIF0 XHUMHYECKOTO 3JIEMEHTA 10 (opMyIie COeTMHEHUS;

— MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;

— Maccy OCHOBHOT'O BEIIECTBA I10 U3BECTHOM MACCOBOM JOJIM IIPUMECEI;

— 00BEMHYIO JIOJTFO KOMITOHEHTA T'a30BOM CMECH;

— KOJIMYECTBO BEIECTBA, 00BEM HMIIM MacCy BEUISCTBA IO KOJHMYECTBY BEIIECTBA, 00BEMY N
Macce peareHToB, WU IPOYKTOB PEaKIIUH;

UCnonvL308ams  NPUOOPeménHble 3HAHUA U YMEHUs 6 NPAKMUYECKol OesameibHOCmu U
NOBCEOHEBHOU HCUSHU:

— 1151 6e30IMacHOro oOpaIleHus ¢ BEIISCTBAMHA U MaTepyajaMHu B IMOBCEIHEBHOM YKU3HU UTpa-
MOTHOT'O OKa3aHHUs IMEPBOM MOMOIIHU MPU 05KOTax KUCJIOTAMH U IIET0YaMu;

— 1 OOBSCHEHHS OTACIBHBIX (PAKTOB ¥ IPUPOIHBIX SBICHHIA;

— JIJIs1 KPUTUYECKOM OIIEHKH MH(OPMAIIUHU O BEIIECTBAX, HCIIOJIb3yEMbIX B OBITY.

BbIyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCS

XapaKTepu30BaTh OCHOBHBIE METOJbl TO3HAHHUSA XHUMHUYECKMX OOBEKTOB: HaOII0/EHNUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE;

pa3nuyaTh XUMUYECKUE OOBEKTHI (B CTaTHKE):

— XMMHUYECKHE IEMEHTHI U IIPOCTHIE BELLIECTBA;

— MeETaJuIbl M1 HEMETAJUIBI U XapaKTepU30BaTh OTHOCUTEIBHOCTH MPUHAIJIEKHOCTH TaKUX
O00OBEKTOB K TOW WIJIM UHOU TPYIIIIE;

— OpraHu4ecKHe U HEOPraHNYECKHE COCIUHEHUS;

— TUAPOKCUBI (KHCIOPOACOAEp KAIIE KUCIOThl, OCHOBaHUS, aM(OTEpHbIE THIPOKCHUIbI);

— OKCHJIBI HECOJIC00pa3yIoIIre U cojieo0pasyronine (KUCIOTHBIE, OCHOBHBIE, aM(pOTEPHBIC);

— BAJIGHTHOCTD U CTENIEHb OKUCIICHUS;

— CHCTEMaTUYECKHE U TPUBUAIbHbBIE TEPMUHBI XUMUYECKONH HOMEHKJIATYPhI;

— 3HAKOBYIO CHCTEMY B XMMMHU (3HAKH U (OPMYIbI, HHAECKCH U KO3(PPULIHMEHTHI, CTPYKTYpHBIE
U MOJIEKYJISIpHBIE (POPMYIIbI, MOJIEKYJIIpHbIE U MOHHBbIE YPAaBHEHHUS peaklUi, MOJIHbIE U COKpa-
IEHHBIE MOHHBIE YPAaBHEHUS PEAKIMNA, TEPMOXUMHUYECKHE ypaBHEHHUs, 0003HAUEHHs CTENEHH
OKHCJICHUS U 3apsi/ia HoHa B (hOpMyJie XUMHUYECKOT'O COeIMHEHU);

pa3nuyaTh XUMUYECKHEe OOBEKTHI (B AMHAMUKE):

— (Qu3nyecKue U XMMUYECKUE CTOPOHBI ITPOLIECCOB PACTBOPEHMSI U TUCCOLIUALINN;

— OKHUCIUTEIHbHO-BOCCTAHOBUTENbHBIE PEaKIMU U PeaKkIIui OOMEHa,

— CXEMBI U yPaBHEHUS XMMUUECKUX PEAKIINM;

COOTHOCHTB:

— 3K30TepMUYECKHE PEaKIIUU U PeaKIIM1 TOPEHNUS;



— KaTalUTU4YeCKHUe U (pepMEHTAaTUBHbIE PEAKLINY;

— METaJul, OCHOBHBIN OKCHJI, OCHOBAHHE, COJIb;

— HEMETaJll, KUCIOTHBIA OKCHUJI, KUCJIOTA, COJIb;

— CTPOCHHME aTOMa, BHJ XMMHYECKOW CBSI3M, THUI KPUCTAIUIMYECKONH PEETKH U (pu3nuecKue
CBOMCTBA BEUIECCTBA,

— HaXO0XJIEHHE 3JIEMEHTOB B IPUPOE U IPOMBIIIJICHHbIE CIIOCOOBI MX MTOJTyYEHMS;

— He00XOAMMOCTb XUMHUUYECKOTO IPOU3BOJICTBA U TPEOOBAaHUI K OXpaHe OKpY’Karollel cpe/ibl;
— HeoOXOJMMOCTb MPUMEHEHHUSI COBPEMEHHBIX BELIECTB U MAaTEpUaloOB U TpeOOBaHUH K
3J10pOBbECOEPEIKEHUIO;

BBIIBUTATh U AKCIEPUMEHTAJIbHO IPOBEPATh MIIOTE3bl O XMMUYECKMX CBOMCTBAX BEILECTB HA
OCHOBE MX COCTaBa, CTPOCHMSI M MPUHAUIEKHOCTH K ONPEIeIEHHOMY KJlacCy (IpyIIe) BEeLEeCTB;
MIPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHBIE MM BOCCTAHOBHUTEIBHBIC
CBOMCTBA C y4ETOM CTEIECHEH OKHMCIEHHUS IEMEHTOB, BXOJAIIMX B €r0 COCTaB, a TAKKE MPOAYK-
TOB COOTBETCTBYIOLIUX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUA;

COCTaBJIATh YPABHEHUS PEAKLUM C y4aCTUEM TUIIMYHBIX OKACIMTEIEH U BOCCTAaHOBUTEJIEH HAOC-
HOBE 2JIEKTPOHHOTO OajiaHca;

OIpEeAEIATh BOZMOXKHOCTh MPOTEKAHUS XMMHUECKUX PEAKIMI Ha OCHOBE 3JIEKTPOXUMHUYECKOTO
psiia HaNpsDKEHUI METaJlIoB, psAAa 3JIEKTPOOTPHULIATEIbHOCTH HEMETAJIOB, TaOJIUIbl PaCTBOPH-
MOCTH M y4€Ta YCIOBHUHI IIPOBEICHUS PEAKIUH;

MPOBOJIUTH PACYETHI IO XUMUYECKUM (OPMYJIaM B ypaBHEHUSM:

— J17151 BbIBO/IA ()OPMYJIbI COEIMHEHHUS TI0 MACCOBBIM JI0JISIM 3JIEMEHTOB;

— JIJIs IPUTOTOBJIEHUS PacTBOPA C UCIOIb30BAaHUEM KPUCTANIOTUPATOB;

— JUISl HAaXOXKJIEHUS JOJIM BBIXOJIa IPOAYKTA pPEaKLMU MO OTHOLICHHIO K TEOPETUYECKU
BO3MOXXHOMY;

— ¢ ucnoap3oBanueM npasuiia ['eit-JIroccaka 06 00BEMHBIX COOTHOIICHUSX Ta30B;

— C MCIIO0JIb30BAaHUEM MOHITUH «KMOJIbY, «KMMOJIb», UUCI0 ABOTaapoO»;

— 10 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKIINY;

IIPOBOJIUTh XUMHMUYECKHIM SKCHEPUMEHT C HEYKOCHUTENIBHBIM COOJIOJCHUEM IpaBWII TEXHUKH Oe3-
OIIACHOCTH:

— I10 YCTAHOBJIEHUIO KAYECTBEHHOTI'O ¥ KOJIMYECTBEHHOI'0 COCTaBa COCAUHEHUS;

— IIpY BBIIIOJIHEHUU UCCIIEI0BATENIbCKOIO IPOEKTA;

— B JIOMAILIHUX YCIIOBUSIX;

UCIOJIb30BATh NMPHOOPETEHHBIE KITIOUEBbIe KOMIIETEHIIUHU JUIsS BBIIOJHEHHS POEKTOB U y4eOHO-
HCCIIEIOBATENbCKUX pabOT MO M3YYEHUIO CBOMCTB, CIOCOOOB IMONY4YEHUS U PaclO3HAHUS Be-
LIECTB;

OIpeNIeNIATh UCTOYHUKM XUMHMUYECKOW HMH(pOpMalMU, NPeACTaBIsATh CIUCOK MH(OPMAIIMOHHBIX
pecypcoB, B TOM YHCIIE M HA HHOCTPAHHOM $I3bIKE, TOTOBUTh MH(POPMALMOHHBINA MPOAYKT U Tpe-
3€HTOBATh €ro;

00BEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX Mpolleccax, KPUTHUECKU OT-
HOCHUTCS K TICEBJOHAy4yHOW MH(pOpMaluu, HeJOOPOCOBECTHON peKjaMe B CPEJCTBaX MacCcOBOM
uH(pOpMaINH;

CO3J1aBaTh MOJIENI M CXEMBI JJIS pellIeHHs] yUeOHbIX M TI03HABATENIbHBIX 3a]1a4.



COJAEP)KAHHUE YYEBHOI'O IIPEAMETA «XUMMUS»

8 kiaacc

Copnepxanue ydueOHOro mMarepuasia
HavajbHble NOHATHSA ¥ 3AKOHBI XUMHUH

Tema u BemecTBa. CBOMCTBA BEMIECTB. DTAIOHHBIE (DU3UYECKHE CBOMCTBA BeliecTB. Marte-
pHuansl ¥ MatepuanoBeneHue. Poiib XUMUM B KH3HH COBpPEMEHHOTO obOmecTBa. OTHOIIEHHE 00-
IIECTBA K XUMUHU: XeMOPHUIUS U XeMO(DOoOusl.

Meroasl u3yuenust xumuu. Habmonenue. DxecnepumenT MojnenupoBanue. Mojenu ma-
TEpPUAJIbHBIE U 3HAKOBBIE WM CUMBOJIbHBIE.

lNa3bl. XKunkoctu. TBEpabple BemiecTBa. B3anmHble nepexoabl MEXKIY arperaTHbIMU CO-
CTOSHUSIMM BEIIECTBA: BO3rOHKa (CcyOnuManus) u aecyOaumanus, KOHIEHCAlUs U UCIapeHue,
KpUCTAJIJIN3alUs U IUIABJICHUE.

dusnyeckue sABIeHUA. YUCThIE BEIECTBA U CMECH. [ OMOTEHHBIE U T€TEPOTrE€HHBIE CMECH.
Cwmecu razoob0passble, xujikue U TBEpabie. CrocoObl pa3feneHusi CMeceil: eperonka, Uim Ju-
CTUJUIALIUS, OTCTauBaHue, (PUIbTPOBAHUE, KPUCTANIU3ALMS UM BbIIapuBaHue. Xpomarorpadus.
[Ipumenenue 3TUX c1ocoO0B B 1a00paTOPHON NMPAKTUKE, HA IPOU3BOICTBE U BOBITY.

XUMUYECKUE IJIEMEHTBI. ATOMBI U MOJIEKYJbL. IIpocTsle U cioXxHBIE BemiecTBa. AJulo-
Tpomnus Ha mpumMepe kuciopoga. OCHOBHBIE MTOJIOKEHUS AaTOMHO-MOJIEKYJISIPHOTO yYdeHHUsl. VIoHBI.
BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CUMBOJIbI) XUMUYECKUX 3JIE€MEHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKU XUMHU-
YECKUX DJIEMEHTOB. DTHMOJIOTHs HAa3BAaHUN HEKOTOPBIX XMMUYECKUX 3J€MEHTOB. llepnonnue-
ckas Tabnuia xumudeckux 3nemeHToB Jl. M. MenzaeneeBa: KOpOTKONEPUOIHbIN U JJIMHHONIEPU-
oJHbIN BapuaHThl. Ileproasl u rpynnsl. ['1aBHas U no6o4YHas NOArpyNHNbl, Wik A- U B-rpynmnsl.
OTtHocuTeNnbHAs aTOMHas Macca.

Xumnueckue QGopmyinbl. Muaekcsl 1 kodpuimentsl. OTHOCUTENbHAS MOJEKYJIspHas
Macca. MaccoBasi J0JIsi XUMHYECKOTO dJIEMEHTa B coenuHeHnH. VH(popmanus, KOTOPYIO HECYyT
XUMUYECKHe (OpMYIIbI.

BanentHocts. CTpyKTypHBIE QOpPMYJIbl. XUMUYECKUE 3JIEMEHTHI C MTOCTOSHHOM U mepe-
MEHHOH BaJICHTHOCTbHIO. BBIBOA (hopMysibl COeMHEHUS MO BajleHTHOCTU. OmpeieneHne BajJeHT-
HOCTHU XMMHUYECKOI0 3JieMeHTa 1o (opmyse Bemecta. CocTaBieHne Ha3BaHUI COETUHEHUH, cO-
CTOAIIUX U3 ABYX XMMHMUYECKHX JIEMEHTOB, M0 BaJCHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa Be-
IIECTB.

XuMH4ecKkue peakuuu. PeareHTsl M mpoaykTel peakuuu. lIpu3Hakym XMMHUYECKUX peak-
nui. YcioBus UX NMPOTEKaHUs U MpekpaileHus. Peakuuu ropeHus. DK30TepMUYECKHE U SHIO-
TEPMHUUYECKHUE PEAKIIUH.

3aKOH COXpaHEHHUs! MacChl BEUIECTB. XUMHUUYECKHE ypaBHEeHUs. COCTaBlIeHNE XUMHUYECKUX
ypaBHeHu. MH(popMalins, KOTOPYI0 HECET XUMUUYECKOE YpaBHEHHE.

Knaccudukanys XuMUYEeCKHX peakUui MO COCTaBy M YUCIY PEareHTOB U IMPOJYKTOB.
Tunbl xumMuyeckux peakuuil. Peakiium coennHeHNs, pa3oxKeHus, 3amenieHus 1 oomena. Kara-
JIU3aTOPhI U KaTalu3.

JdemMoHcTpauuu
Komekuust MaTepranoB U U3l U3 HUX.
Monenu, ucronb3yeMble Ha ypokax (u3uku, Ononoruu u reorpadpun. O0b-
€MHBIE U IIAPOCTEP)KHEBBIE MOJENIN HEKOTOPBIX XHMUYECKUX BEILECTB.
Monenu KpUCTaUIMYECKUX PEHIETOK.
Cobupanue npubopa i NoJydeHUs ra3za U NpoBepKa ero repMeTHYHOCTH.
Bosronka cyxoro Jipia, noja Ui HapTaluHa.
ArperaTHble COCTOSIHUS BOJIBI.



Paznenenne nByxX HECMEMIMBAIOIMIUXCS )KUAKOCTEH C TOMOIIBIO IETUTEIIbBHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka ains GuiabTpoBaHus U e€ pabora.

YcTraHoBKa 15 BeinapuBaHus U e€ pabora.

Komnekmust OpITOBBIX TPUOOPOB TSl (GUIBTPOBAHUS BO3IyXA.

Paznenenue kpacsiiero BemiecTBa ¢iioMacTepa ¢ MOMOIIBIO MeTo/a OyMakHONH Xpomarorpaduu.
Mogenu amIoTpONHbIX MOAUGUKALIUN YTIEpOaa U CEPHI.

[Tonydyenue o30Ha.

Hoprpets 1. 5. bepuennyca u JI. . Menneneesa.

KopoTrkoneproaubelii ¥ UIMHHONIEPUOAHBIM BapUaHThl Iiepuoauyeckor cucremsl JI. H.
Menneneena.

KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

Annapat Kunmna.

Paznoxxenue 6umxpomara ammonus. ['o-

peHue cepbl U MarHUEBOM JICHTHI.

IToptpetrsr M. B. JlIomonocosa u A. JI. JlaByasse.

OMBITHL, WTIOCTPUPYIOIIHNE 3aKOH COXPAaHEHHUST MacChl BEILIECTB.

I'openune docdopa, pacTBopeHHE MPOIYKTa TOPEHUSI B BOJIE U MCCIEI0BAHUE MOTYYSHHOIO pac-
TBOpA JIAKMYCOM.

B3anmopeiicTBre COMIHON KUCIOTHI C HUHKOM.

[Tonyuenue runpoxcuna menu(ll) u ero paznoxenue mpu HarpeBaHUU.

JlaGopaTopHble ONBITHI
O3HakomJIeHHE C KOJUIeKLUeH J1abopaTOpHOM IOCYAbI.
[TpoBepka repMeTHYHOCTH MPUOOPA AJIst TIOTYICHUS Ta30B.
O3HakoMJIeHHE C MUHEpallaMH, 00pa3yIOIIUMU TPaHHUT.
[IpuroroBreHre reTepOreHHON CMECH MOPOIIKOB CEPBI C KENe30M M MX pasjeieHue. B3anmo-
JIeiCTBUE PacTBOPOB XJIOPUIOB M MOJIUAOB KallUusl ¢ pacTBOPOM HHUTpara cepeOpa. [lonyuenue
ruapokcuaa meau(Il) u ero B3aumoneiicTBre ¢ CEpHON KUCIOTOM.
B3anMopeicTere pacTBopa Cobl C KMCIOTOM.
[TpoBepka 3aKOHA COXpAHEHHWS MAacChl BEUIECTB HA MpPUMEpPE B3aMMOACWUCTBUS MIETIOYH CKHUCIIO-
TOU.
[TpoBepka 3aKoHa COXpaHEHHUsI MacChl BENIECTB HA IIPUMeEpPE B3aUMOJICHCTBUS MIETOYH C COBIO
xeneza(Ill).
Paznosxenue nepokcuaa Bogopoaa ¢ momoIbio okcuaa maprania (IV). 11. 3amemenne xxene3om
ME/IN B METHOM KYTIOpOCE.
IIpakTnyeckune padoTsl
1. IlpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPBIE BUJIbI pa0OT B XMMHUECKOH Jaboparopuu
(xabuHeTe XUMHH).
2. HabmroneHue 3a ropsiieit CBe4ou.
3. AHanmu3 ouBkI (aHATIOT padboThl «OYNCTKA TTIOBAPEHHOM COJTN).

Baskneiilue npeacraBuTe I HeOpranudeckux BemecTs. KoiuyecrBeHHbIe OTHOLIEHUS B
XUMUH
Cocras Bo3nyxa. [Toustre 06 00bEMHOM 1071 (() KOMITOHEHTA PUPOTHOM Ia30BON CMECH
Bo3/yxa. Pacuér o0bEéMa KOMITIOHEHTA Ta30BOM CMECH TIO €ro 00bEMHOM J10JIe 1 HA0OOPOT.
Kucnopon. O3zown. [Tonyuenue kucnopoga. CoOupanue 1 pacrio3HaBaHHE KHCIOPOIa.
XUMHUYECKHE CBOMCTBA KUCIOPO/a: B3aUMOJICHCTBHE C METAJIIaMU, HEMETAJUIAMH U CIIOKHBIMU
BeectBamu. [Ipumenenue kucinopoaa. Kpyropopot kucioposaa B pupo/ie.



Oxkcuapl. OOpa3oBaHue Ha3BaHUM OKCHAOB 1O ux (Gopmymnam. CoctaBieHue Gopmyi
OKCHJIOB 1O UX Ha3BaHUsAM. [IpencraBurenn OKCUI0B: BOJA U YIVIEKUCIHIBINA ra3, HerameHas
W3BECTb.

Bonopon B nmpupoae. dusndeckre 1 XUMUYECKUE CBOMCTBA BOJOPO/IA, €r0 MOJyUYEeHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u ux kinaccudukauusa. Muaukatopsl. Tabnuia pacTBOPUMOCTH.
CepHas u coJisiHast KUCJIOTHI, UX CBOMCTBA U TPUMEHEHUE.

Comu, ux coctaB u Ha3zBaHus. PactBopuMocTh coneit B Boxe. IlpencraBurenu comei:
XJIOpU/1 HaTpHs, KapOoHatT HaTpus, pocdar KaabLus.

[Tocrosunas ABoranpo. KonudectBo BemectBa. Mosib. Monsipnas macca. KpatHbie equ-
HULIBI U3MEPEHUS KOJMYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUIUMOJISIPHAs. U KUJIO-
MOJISIpHAsI MacChl BEILIECTBA.

Pacué€rsl ¢ uCnioNIb30BaHMEM MTOHATUI «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«TMOCTOSTHHASE ABOTAApO».

3akon ABoranpo. MomsipHblli 00bEM Ta3000pa3HbIX BemecTB. OTHOCHTENbHAS IJIOT-
HOCTb ra3a o Apyromy rasy.

KpaTtHble equHUIBI U3MEPEHUST — MUJUIMMOJISIPHBIA M KHWJIOMOJISIPHBIA 00BEeMBI Ta3000-
Pa3HBIX BEIICCTB.

Pacuétel ¢ ncnonb30BaHUEM MOHATUM «KOJUYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY, «IHCIIO ABOTaIPO».

I'unpocdepa. KpyroBopot Boabl B ipupojae. Puznyeckue 1 XMMHUUECKHUE CBONCTBA BOJIBI:
B3aUMOJICIICTBUE C OKCHUJIAMH.

OcHoBaHus, ux coctaB. PacTBOpUMOCTh OCHOBaHMH B BoJe. M3MeHeHue OKpacku UHIU-
KaToOpoOB B 1IeNI0YHOM cpene. [IpencraBurenu menoyeit: THAPOKCUIBI HATPUSL, KM M KaJIbIHU.

PactBoputens u pactBopEHHOE BemecTBO. PactBopsl. PactBopenue. ['mapatel. Macco-
Basi J10JIs1 pacTBOPEHHOTO BeliecTBa. Pacd€rhl, CBSI3aHHBIC C MCIIOIB30BAHUEM ITOHSTHS
«MaccoBas J10J1s1 paCTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpamun
Omnpenenenue cosiepkaHusi KUCIOPOa B BO3IyXeE.
[Tonyyenue kuciopoja pa3ioK€HHEM NEpPMaHraHaTa Kaldus W MEpPOKCUIa BOAOPOJA.
Cobupanue MeTo0M BBITECHEHHUS BO3lyXa U BOJIBI.
Pacno3naBanue kucnopona.
I'openune marnus, xenesa, yris, cepbl U hochopa B KUCIOPOJIE.
Konnexkuust okcuios.
[Tonyuenue, cobupanue u pacrno3HaBaHHUE BOJOPO/IA.
I'openue Bogopona.
BiaumopeiictBue Bonopozaa ¢ okcugom menu(Il).
Komnnekuust MUHEpanbHBIX KUCIIOT.
[IpaBuiio pa3daBiieHus: cepoi KUCIOTHI.
Kostekuus comnen.
Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHUMN U COJIEH B BOJIE.
Hekortopsie MeTasibl, HEMETaUIbl U COEAMHEHUS C KOJTUYECTBOM BEIIECTBA, PABHBIM 1 MOJIb.
Monens MonsipHOTO 00BEMa ra3000pa3HBIX BEIIECTB.
Konnekuust ocHOBaHMIA.

JlabGopaTopHbie ONBITHI
[TomyTHEHME M3BECTKOBOM BOJIBI MTPU MPONYCKAHUU YTIIEKUCIIOTO rasa.

[Tonydyenue Boaopoaa B3aMMOAECHCTBUEM IIUHKA C COJISTHOM KHCIIOTOM.
Pacmo3naBaHue KUCIIOT C TOMOIIBIO HHIUKATOPOB.



H3MeHeHune oKkpacku MHAMKATOPOB B IIEJIOYHOU CpeETIE.
O3HakomyIeHHE C mpenapaTaMy JOMAaIlHEHd WJIM IIKOJbHOM amnTe4yKHU: pPacTBOpaMU MEPOKCHUIIA
BOJIOPOJia, CIIUPTOBOM HACTOMKU M0J1a, aMMHAaKa.

IIpakTnyeckune padoTnl

4. lomyyenue, cobupanue U pacrio3HaBaHUE KUCIOPOa.

5. Ilonyuenue, coOupanue 1 pacio3HaBaHUE BOJOPO/IA.

6. [IpuroroBneHune pacTBOpa C 33JaHHOM MacCOBOH J10JIei pacTBOPEHHOTO BEIIECTBA.

OcHOBHBIE KJIACChl HEOPTAaHNYECKUX COeIMHEHHN I

O6o0menue cBeAeHU 00 OKCHAaX, WX Kiaccu(uKanuu, Ha3BaHHWSIX M CBOMCTBax.
CriocoObI TOJTYyYEeHHSI OKCHIOB

OcHoBaHus, X KiIaccu(puKanus, Ha3BaHUsI U CBOMCTBA. B3auMopaeicTBrue ¢ KUCIOTaMu,
KHCIIOTHBIMU OKCHJIAMU U COJISIMH. Pa3noxeHne HepacTBOPUMBIX ocHOBaHMM. CrIocOObI moiryde-
HHUS OCHOBaHUM.

Kucnotsl, ux xnaccudukanus u HazBanus. OOMMe XUMUYECKUE CBONCTBA KUCIIOT. B3aun-
MOJICUCTBUE KUCIOT C METaulaMu. DJIEKTPOXUMHUYECKUM psiJi HanpsHDKEHU MeTauioB. B3aumo-
JIEHCTBUE KHUCIIOT C OKCHJIAMH METAJJIOB. B3aumoselicTBre KUCIOT C OCHOBAHUSIMU — PEAKIIHS
HehTpanu3anuu. B3anmopeiictBue KUCIOT ¢ cosimu. [lomydenne 0ecKUCIOPOAHBIX M KUCIOPO/I-
coJiepKalIuX KUCIIOT.

Conu, ux kimaccupuKanus u CBOCTBa. B3auMonelicTBre coyiel ¢ MeTaulaMu, OCOOEHHO-
CTH ITHX peakuuil. BzaumoaencTeue coyen ¢ CosiMu.

['eneTnyeckue psiapl MeTawia U HemeTawia. ['eHeTnyeckas CBs3b MEXKIY KilacCaMu HEOp-
raHUYECKUX BEILECTB.

JlabopaTopHble onbIThl B3anmoneii-
CTBHE OKCcHA Kanbuus ¢ Boaou. [lomyTHe-
HHE M3BECTKOBOM BOJBI.
Peakuus Hertpanuzanuu.
[Tonyuenue runpokcuna meau(Il) u ero B3aumozeiicTBie ¢ KUCIOTOM.
Paznoxenune rugpokcuna meau(Il) mpu HarpeBanum.
B3aumMoneiicTBre KHCIOT ¢ METaJlJIaMH.
BzanmogeiicTBHE KHCIOT C COJISIMH.
O3HakOMIICHHE C KOJUIEKI[MEH cojieii. B3ammo-
neiicteue cynbdara meau(Il) c xenezom. Bzau-
MOJEHUCTBHE COJICH C COJISIMH.
I'eneTnueckast cBsi3b MEXAY KJacCaMy HEOPraHMYECKUX BEIECTB HAa MPUMEPE COECIMHEHUM Me-
JTH.
IIpakTnyeckune padoTnl
7. PemieHue sKCTiepUMEHTAIBHBIX 33/1ad 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHWYECKUX
COCIUHCHHID.

Iepuoauyeckuii 3aK0H ¥ NePUOANYECKAs] CUCTeMa XUMHUYeCKUX djieMeHToB /1. U.
MenpaeneeBa. CTpoenue aroma
ECTeCTBeHHBIe CeMeﬁCTBa XUMHWYCCKHUX BJIEMCHTOB: HICJIIOYHBIC U HICJIOYHO3CMCEIIBHBIC MC-
TaJUTBI, TaJOTeHbl, UHEePTHBIE (OyaropojHbie) razbpl. AMGoTepHOCTh. AMGBOTEpHBIE OKCHIBI U
ruapokcuibl. KoMmiekcHbie comu.
Otkpertue 1. 1. MeHeneeBbIM NEpUOIUIECKOTO 3aKOHA U CO3aHUE UM TIEPUOIUUECKOM
CHCTEMBI XMMHUECKHUX DJIEMEHTOB.
ATOMBI KakK (bopMa CyHIeCTBOBaHI/ISI XUMHWYCCKUX DICMCHTOB. OCHOBHI)Ie CBCACHUA O
CTpOeHHH aTOMOB. J[0Ka3aTenbCTBa CIIOKHOCTH cTpoeHus atoMmoB. OnbiTel Pesepdopaa. [lnane-
TapHas MOJEJb CTPOEHUS aToMa.



CoctaB aTOMHBIX s€p: NPOTOHBI, HEUTpOHbL. (OTHOCHUTENbHAs aTOMHas Macca.
B3anmMoCBs3b NOHATHI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAs Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE B3JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX dJIe-
MeHTOB 1—20. [ToHsTHE O 3aBEPIIEHHOM AJIIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuit cMmbica cuMBOJUKU Ilepuoamyeckoil cuctembl. CoBpeMeHHas
(hopMyIIMpPOBKa MEPUOIUYECKOTO 3aKOHA. VI3MEHEHHS CBOWCTB AJIEMEHTOB B MEPUOJIAX W TPYII-
nax Kak QyHKIUS CTPOCHHS JICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka 3JeMeHTa-MeTallIa U 3JIEMEHTa-HeMeTasula 10 X MOJ0KEHHUIO B IIEPUO-
JIMYECKOM cucTeMe XuMuueckux asiemenToB [[. 1. MeHnieneena.

JdemMoHcTpanuu
Paznuunbie popmMbl TAOIUI] TEPUOIUIESCKON CHCTEMBI.
MoaenupoBaHue NOCTPOCHUS nepuoanueckoit cucremsl [. . Menpaeneena.
Mopenn aTOMOB XMMHUYECKHX DJIEMECHTOB.
Monenu aToMOB 351eMeHTOB 1—3-T0 meproioB.

JlaGopaTopHble ONBITHI
[Tonmyuyenne aMmpOTEpHOTO TUAPOKCHIA U KCCIICIOBAHUE €TI0 CBOMCTB.

XuMH4ecKasi ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH
Honnas xumuueckas cBs3b. MloHbl, 00pa3oBaHHbIE aTOMaMU METaNIOB U HeMeTauloB. Cxe-
MBI 00pa30BaHUsI HOHHOW CBS3M JJIsl OMHAPHBIX COeAMHEHNH. VIOHHBIE KPUCTAJUIMYECKHE PeIET-
KU U (pu3nyeckre cBOMCTBA BELIECTB ¢ 3TUM TUIIOM peléTok. [loHsTue o popmynbHOM eauHuLe
BEILIECTBA.

KoBasienTHass XumMuueckasi cBs3b. DJIEKTPOHHBIE U CTPYKTypHbIe (popmyiibl. [loHsTHE O
BajeHTHOCTU. KoBaneHTHast HenosisipHast cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U IS
OMHApHBIX COeTUHEHUH. MONeKylsapHble U aTOMHbIE KPUCTAUIMYECKHE PEIETKH U CBOWCTBA
BEILECTB C ’TUM TUIIOM PEIIETOK.

ONEeKTPOOTpULATENBHOCTb. Psin anekTpoorpunarenbHocTd. KoBalleHTHas NOJspHAs Xu-
Mu4eckasi cBs3b. Jumonb. CxeMbl 00pa3oBaHMs KOBAJCHTHON MOJSIPHOW CBS3H JJIsi OMHAPHBIX
COE€UHEHUI. MONEKYISIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEUIECTB C
3TUM TUIIOM PELIETOK.

Mertannnueckas XMMUYeCcKasi CBA3b M METAINIMYECKAs KPUCTAJUIMYECKAas peEIIETKa.
CBolicTBa BEIIECTB C 3TUM TUIIOM pEIIETOK. EquHas mpupoaa XMMHUYECKUX CBSI3EH.

Crenenb okucnenusi. CpaBHEHUE CTEIIEHU OKHMCIEHHS U BaleHTHOCTH. [IpaBuna pacuéra
CTENEeHEN OKUCIIEHU 110 popMyIaM XUMUYECKUX COETUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpelneneHne CTENeHEd OKUCICHUS s
3JIEMEHTOB, 00pa3yIoIIMX BEIECTBA Pa3HbIX KilaccoB. Peakiiny MOHHOrO 0OMEHa U OKUCIIUTENb-
HO-BOCCTaHOBUTEJbHBIE peaklMd. OKUCINUTENb U BOCCTAHOBMUTEIb, OKUCIEHHE M BOCCTAHOBJIE-
Hue. CocTaBjieHHE YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIIMETOIOM AJIEKTPOH-
Horo OarnaHca.

JdemMoHcTpanuu
Buneodparments! u cnaiiasl «VloHHas XMMHUYECKast CBSI3b.
Kosmtekuyst BenecTs ¢ MOHHOM XMMHUYECKOH CBS3bIO.
Moneny HOHHBIX KPUCTAIIIMYECKUX PEHIETOK.
Buneogpparmentsl u cnaiinel «KoBaneHTHast Xumuueckasi cBsi3by». Koiek-
LIMs] BEILIECTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.
Monen MOJEKYJISAPHBIX U aTOMHBIX KPUCTAUIMYECKHUX PEIIETOK.
Buneogparments! u cinaiipl «MeTauinyeckas XUMHUYECKast CBSI3b».
Komnexnus «MeTtamisl U CIIIaBbD».

B3aumozeiicTBre MHKA C CEpOMd, COISTHOM KUCIOTOM, XmopuaoM mMeau (11).



l'openune marausi.
B3anmoneicTere XJIOpHOU U CEPOBOAOPOIHOM BOBI.

JlaGopaTopHblie ONBITHI
H3roroBieHne MoeNN, WILUTFOCTPUPYIOLIEN CBOMCTBA METAJUTMYECKON CBS3H

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMHS»

9 kiaacce

Conepxkanme yuyeOHOrO Marepuaia

IloBTOpeHue u 00001IeHNEe CBeeHNI O Kypcy 8 Kiacca
bunapnsie coenunenus. Okcuapl coneodpasyrone u Hecoseodpasyromue. ['uapokcu-

JIbl: OCHOBaHMsI, aM(pOTEPHbIE TUAPOKCUIBI, KUCIOPOACOAEpKaLe KUCIO0ThL. CpeiHue, KUCIbIE,
OCHOBHbBIE U KOMILJIEKCHBIE COJIU.

O06001eHne cBeleHui 0 XUMUYeckuX peakiusax. Kiaccupukanuss XMMUUECKUX peakuui
M0 Pa3IMYHBIM IMPU3HAKAM: COCTaBY U YUCIY PEarupyrouux U 00pa3yroluXxcsl BeUECTB, TEIIO-
BOMY 3] QeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETIEHEH OKMCIICHUS 3JIEMEHTOB, 00pa3yIOIIHX pea-
TUPYIOLLKE BELIECTBA, arperaTHOMY COCTOSIHMIO PEearupyrolluX BEUIECTB, UCIOJIb30BaHUIO KaTa-
Iu3aropa.

[lonsiTue o ckopoctu XUMUYECKOM peakuuu. DaKkTOphl, BIMUSIOLME HA CKOPOCTh XUMUYE-
CKHX DPEaKIMi: IMpHUpoJa pearupyrouux BEIIECTB, UX KOHIEHTpalus, TemIepaTypa, IJIOIalb
CONPUKOCHOBEHUS, HAIMUKE Kartanu3aTopa. Karanus.

JdeMoHcTpamun
O3HakOMJIEHHE C KOJUIEKLUSMU METaNIOB U HEMETAJIJIOB.
O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCUJIOB, KUCJIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM PEAKIIUHN OT IPUPOJIbl PEATUPYIOLINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakuu OT KOHIIEHTPALUU pearupyoinuX BEeIeCTB.
3aBUCUMOCTb CKOPOCTH XMMMUYECKOM PpEaKkIMH OT IUIOMAAW CONPUKOCHOBEHUS PEarupyroumx
BEIIECTB ((«KHUTISIIHHI CIIOI).
3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKkuy OT TEMIEPATyphbl pearupyomnrx BemecTs.

JlabopaTopHble onbIThl B3anmoneii-
CTBHE aMMHaka M XJOpoBoJopona. Peakuus
HEUTpaIU3aLHiH.
Habmtonenue TennoBoro 3¢gdexra peakuuu HelTpanu3aum.
BiaumopeiictBue cepHoii kucnoThl ¢ okcuaom meau(1l).
Pa3noxxeHne nepokcuaa Bo10poa ¢ MOMOLIBIO KaTana3bl KapToders.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluy OT IPUPO/Ibl PEarupyroIX BEIIECTB HAa pUMeEpPe
B3aMMOJICHCTBUS PAacTBOPOB THOCYNb(aTa HATPHs U XJopuaa 0apus, THOCYIb(daTa HATPUS U CO-
JITHOUW KUCITOTHI.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu OT MIPUPOAbI METAJUIOB IIPU UX B3aUMOIECHCTBUH C
COJISTHOM KHMCJIOTOM.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT MPHUPOAbI KUCIOT MPH MX B3aUMOJIEHCTBUU C
HKEIJIE30M.
3aBUCHMOCTh CKOPOCTH XHMHYECKOW pPEaKIMM OT TeMIepaTyphl. 3aBUCH-
MOCTb CKOPOCTH XMMHYECKON PEaKIIMH OT KOHIIEHTPALUH.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklUy OT IUIOIIATU CONPUKOCHOBEHUS pearupyrommx Be-
LIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUECKOHN peaKkuy OT KaTaau3aTopa.



XHMHYeCKHe peaKI MU B PacTBOPax 3J1eKTPOJIUTOB

[TonaTne 006 >MEKTPONIUTHUECKON AUCCOLMAIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. Mexa-
HU3M JIACCOLMALIMNA DJIEKTPOJIUTOB C Pa3IMYHBIM XapaKTepoM CBs3H. CTENEHb 3JIEKTPOIUTHYE-
ckoil nuccounanuu. CUIIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

OCHOBHbIE TOJIOKEHUS TEOPUHU 3JIEKTPOJUTHUECKOM nauccoumanuu. Kiaccuduxanus
MOHOB U WX CBOMCTBa. KHCIIOTBI, OCHOBaHUS M COJM KakK 3JEKTPOJUTHL. WX Kinaccuduxanms u
JUCCOLALUS.

OOmre XMMUYECKHEe CBOIMCTBA KUCIIOT: U3MEHEHHE OKPACKM MHIUKATOPOB, B3aMMO/ECH-
CTBUE C METAJUIAMH, OKCUJAMHU M THIPOKCHIAMHU METAJUIOB U COJIIMU. MOJIEKYJISpHbIE U HOH-
HbIe (TTOJHBIE U COKpaIIEHHbIC) YPABHEHUS pEeaKIUid. XUMUUYECKUN CMBICT COKpAIIEHHBIX ypaB-
HEHUH. YCI0BHs NPOTEKAHUS PEAKLUI MEXKIY IEKTPOJIMTAMU 10 KOHLA. PAll akTUBHOCTH Me-
TaJUIOB.

OOmre XxuMHUYECKUe CBOMCTBA LIesIoueil: B3auMOJCHCTBUE C KUCIOTAMHU, OKCHJIAMH He-
METaJUIOB, coiisiMU. OOIIMe XMMUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHIA: B3aWMOICHi-
CTBUE C KHCJIOTaMH, Pa3JI0KEHUE IIPU HAIPEBAHUU.

OO0mre XMMUYECKHE CBOMCTBA CPEHUX COJICH: B3aUMOJICMCTBUE C KHUCIOTAMH, IIEI0Ya-
MH, COJIIMH U MeTal1aMH. B3anMo1eficTBHE KUCIIBIX COJICH CO IIEIIOYaMHU.

I'unponu3 kak 0OMEHHOE B3aUMOJEHCTBUE COJiel ¢ BOJOW. [ 'maposn3 conu CuiabHOro oc-
HOBaHUA U ciaboi kucnoThl. ['maponu3 conu cnaboro OCHOBAHUS U CHIIBHOM KuCiOThl. Bogmo-
poaHsIii okazatesnb (PH).

CBolicTBa KHCJIOT, OCHOBaHUM, OKCUJOB M COJIEH B CBETE TCOPUM DJIEKTPOIUTHUECKOMN
JUCCOLUAIMH U IPEJICTABICHUNH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

JdemMoHcTpauuu
HcnbiTanne BEmeCcTB U UX pACTBOPOB Ha 3JIEKTPOIPOBOIHOCTD.
3aBUCUMOCTD JIEKTPONPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPALUU.
JIBM>KEHHE OKPAIIEHHBIX HOHOB B IEKTPUYECKOM IIOJIE.
Onpenenenue xapakrepa cpeipl B pacTBOpax COJeH.
JlabopaTopHbIe ONBITHI
Jucconumanus ciadblX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
N3meneHne okpacky MHIMKATOPOB B KUCIOTHOM CpeJie.
Peaknus HeldTpanM3anuu pacTBopa MEIOYN PA3TUYHBIMU KHCIOTAMM.
[Tonmyuyenne rugpokcuna menu(ll) u ero B3aumoseiicTBre ¢ pa3TMUHBIMU KUCIOTAMHU.
B3anmMopeiicTBre CHIbHBIX KUCITOT ¢ okcuaoM meau(1l).
B3aumopernicteue kucnot ¢ metamiamu. Ka-
YeCTBEHHAas peaklus Ha KapOOHaT-HOH.
IlonydeHune cTyiHA KpEMHUEBOU KUCIIOTHI.
KauecTBeHHas peakuust Ha XJIOPHU/A- WIH CYlb(aT-HOHBI.
W3MeHeHne OKpacKu MHAMKATOPOB B ILIEJIOYHOM Cpele.
B3anMozeicTere mienodei ¢ yriieKucisIM ra3oMm.
KauecTBeHHas peakuusi Ha KaTHOH amMoHus. [lomy-
yenue ruapokcuna meau(ll) u ero pasnoxenue. B3a-
UMOJIeicTBHE KapOOHATOB C KUCIOTaMHU.
[Tonyuenue ruapokcua xenesa(lll).
B3aumoneiictue xxenesa ¢ pactBopoM cynbdara meau(Il).
IIpakTnyeckune padoTnl
1. Pemenue skcriepuMEHTANIBHBIX 33J1a4 110 TeMe «DJIEKTPOTUTHYECKAs! JUCCOLIMALIUS.
HemeTtajibl 1 MX COeANHEHUS

CrpoeHne aTOMOB HEMETAJUIOB U MX IOJIO)KEHUE B NIEPUOAMUYECKON cucTeMe. Psan anexTpo-

oTpuuaTeabHOCTH. Kpucramnueckue peméTkl HEMETAUIOB — IPOCTBIX BELIECTB.



dusnyeckue cBoiicTBa HeMeTauIoB. OOIME XMMAYECKUE CBOICTBA HEMETAIUIOB: OKHUCIIATEID-
HbIE U BOCCTAaHOBUTEIIbHBIE.

I"anorensl, cTpoeHre UX aTOMOB U MoJieKyl. Pu3nueckue U XUMUYECKHE CBOMCTBA Trallo-
TCHOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB TaJIOTC€HOB B 3aBHCHMOCTH OT HMX IOJIOKEHHS B
nepuoandeckoi cucrteme. HaxoxxieHue rajoreHoB B MPUPOJIE U UX TMojdydeHue. buonmornyeckoe
3HAa4YeHUE U IPUMEHEHHE TaTOT€HOB.

["anoreHoBOIOPOIBI U COOTBETCTBYIOIINE UM KUCJIOTHI: IJIABUKOBAsi, COJIsIHAs, OpPOMOBO-
JIOpoAHast, HoaoBoopoaHas. ["anorennapl. KauecTBeHHBIE peakiiuy Ha rajoreHua- HoHsl. [1pu-
MEHEHUE COEAMHEHUI TaJIOreHOB.

Oomias xapakrepuctuka meMeHToB VIA-rpynmel. Cepa B npupoje u e€ nomyueHue. Aj-
JIOTPOIIHbIE MOAU(UKALIMU CEPhI U UX CBOWCTBA. XUMHUYECKHE CBONCTBA CEpPhl U €€ MPUMEHEHUE.

CepoBoIOpO/I: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, MOIyYeHUE U
sraueHue. CepoBogopoanas kucinota. Cynbpuabl 1 ux 3HadeHue. JIIoMUHODOPHI.

Oxcup cepri(IV), cepuucras kucnora, cyabpuTel. KauecTBeHHas peakius Ha Cylb(ur-
HOH.

Oxcun cepri(V]), cepras kucnora, cyabgarsl. Kpucrammoruaparsl.

Cepnast kucIO0Ta KaK CUIbHBINA 371eKTponuT. CBoiicTBa pa30aBiIeHHON CEPHOW KHCIIOTHI
KaK TUIUYHOW KUCIIOTHI: B3aUMOJICHCTBUE C METAJUIAMH, OCHOBHBIMU M aM()OTEPHBIMH OKCHIA-
MH, OCHOBAaHHUAMH M aM(OTEPHBIMU TUIPOKCHUIAMH, colsiMu. KauecTBeHHas peaklus Ha CyJib-
¢bat-noH.

OObmiass xapaktepuctuka d31eMeHToB VA-Tpynmbl. A30T, CTpOEHHE €ro aroma
1 MoJieKyJbl. Du3nyeckre 1 XMMUYECKHE CBOMCTBA M IPUMEHEHHUE a30Ta. A30T B IPUPOAE U €ro
Ouooruueckast pob.

AMMHaK, CTpOSHHE MOJICKYJIBI M (PU3UYECKUEe CBOWCTBA. AMMHUAYHasl BO/Ia, HAIIATHIPHBIHI
CIUPT, TUAPAT aMMHaKa. JJOHOpHO-aKLEeNTOPHBIM MEeXaHU3M 00pa30BaHUS CBSA3M B KATHOHE aM-
MoHus. BoccranoBurenbHble cBoWCTBa amMmmuaka. Coii aMMOHUS U UX puMeHnenue. Kauectsen-
Hasl peakilis Ha KaTHOH aMMOHHUSI.

Oxkcubl a30Ta: HECOJICOOPA3YIOIIME M KHCIOTHBIC. A30THCTash KHCIOTAa M HUTPUTHIL.
A30THas KUCIIOTA, €€ Moy4eHue U cBoiicTBa. Hurpartsl.

®docdop, crpoenne atoma u amiorponus. Dochuasl. Dochun. Oxcun dochopa(V) u
bocdopnas (oprodochopnas) kucnora. Docdarer.

OO6mas xapakTepucTuka 371eMeHTOB [V A-rpynnel: 0COOEHHOCTH CTPOEHHSI aTOMOB, IIPO-
CTBIX BEIIECTB M COCIMHEHHUH B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B MEPUOANYECKON CHU-
creme. Yriepos. AJUIOTPONHbIE MOAU(PUKALINK: aamas, Tpadut. AMOpQHBIN yraepos: caxa, aK-
TUBUPOBAHHBIN yroib. Azncopbuusa. XuMudeckue cBoiictBa yriaepona. Kokcoxummuueckoe mpo-
M3BOJICTBO U ero npoaykuus. Kapouel.

Oxcun yrnepona(ll): ctpoenne Mmonexymnsl, monydenue u cBoiictsa. Oxcun yraepoaa(IV):
CTPOEHHE MOJIEKYJIbl, MOJY4YeHHE U CBOMCTBA. YToyibHasg KucioTa. COaM YrojJbHOW KHUCIIOTHI:
KapOOHAThI U THApOKapOoHaThl. TexHuueckas U MUIEeBas cofa.

Opranuyueckast XUMHsL. YTIEBOIOPOIBI.

MertaHn, 3TaH ¥ NpoIaH Kak MpejenbHble (HAChIIIEHHbIE) YIIIEBOJAOPOIbl. DTUJIEH U ale-
TWJIEH KaK HempeJeNbHble (HeHAChIEHHbIE) YrieBo1opoibl. CTpYKTypHBIE (POPMYIIBI BEIIECTB.
I'openue yrieBogopoioB. Peakiuu neruipupoBaHust NpeesbHbIX YIIIEeBOJOPOIOB.

CrupThl. DTUJIOBBIA CNIUPT, €r0O MOJIyuYeHHe, IPUMEHEHUE U (PU3MOJIOTHYECKOe JIEHCTBHE.
TpéxaToMHBIH CIUPT IIULEPUH. YKCYCHAst KUCIOTa KaK MPeACTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: cTpoenune aroma u HaxoxaeHue B mnpupone. Cunmunmnasl U cuiad. CBoiicTBa
kpemuus. Okcun kpemaus(IV). KpemuueBast kucinora u e€ Conu.

ITpou3BoscTBO cTekiia U nemMeHTa. [IpoayKins CUIMKAaTHON MPOMBIIUIEHHOCTH: ONTHYE-
CKO€ BOJIOKHO, KepamHuKa, apdop, dasuc. OnTuyeckoe BOJIOKHO.



Hemerannsl B npupone. @pakiioHHas MMEeperoHKa XUAKOT0 BO3AyXa Kak crocol moiy-
YeHHUs1 KHCIOpoAa, a3oTa U aproHa. [lomyuenue ¢ocdopa, KpeMHUs, XJI0pa, Hojxa. DIEKTPOIH3
pacTBOpPOB.

[lonyuyenue cepHOI KUCIOTHI: CHIPHE, XMMU3M, TEXHOJIOTMYECKAsA CXEMa, METOJ KUIISIIe-
rO CJ0sl, MPUHIUIBI TeII000MeHa, MPOTUBOTOKA U IUpKyisiiuu. Oneym. [IpousBoacTBo ammua-
Ka: ChIpbE, XUMU3M, TEXHOJIOIMUECKAsI CXEMaA.

JemMoHCcTpauMu

Konnekuust HemeTamios.

Monenn KpUCTaJUIMYECKUX PEHIETOK HEMETAJIIOB: aTOMHBIE U MOJIEKYJIsIpHbIE. O30Ha-
TOP Y MPUHIIMIIBI €70 PAOOTHI.

['openne HeMeTaI0B — MPOCTHIX BEIIECTB: cepbl, hocdopa, IPeBECHOrO yIJisl.

OO6pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3anMozeicTBre raloreHoB ¢ MeTajuIaMH.

BriTecHenue xsopa 6poMOM MU MOJIa U3 PACTBOPOB UX COJIEH.
Komnekuust mpupoJHbIX COETMHEHHH XJI0pa.

B3aumMopeiicTBue ceprl ¢ METallIaMH.

I'openue cepbl B KHCIIOPOLE.

Komnexkuust cynbpuansix pyn. Kauecrten-

Hasl peakuus Ha Cylb(Ha-UOH.

ObecuBeunBaHuEe OKpAIICHHBIX TKaHEW CEpHUCTHIM Ta3oM. Bzanmopeii-
CTBHE KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.

OO0yrnuBaHue OpraHUYeCKUX BEUIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIOTOM.
Juarpamma «CocTaB BO3yXay.
Buneodpparmentsl u cnaiigel «IItuubu Gazapbi».
[Tonyuenue, cobupanue U pacrno3HaBaHHE aMMHAKa.
Paznosxenue 6uxpomara aMMOHHUSI.
B3anMopeiicTBre KOHILIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJBIO.

I'openune u€pHoro mopoxa.
Pa3no)xeHne HUTpara Kajaus U TOPEHUE B HEM JIPEBECHOTO YTOJIbKA.
OO6pa3ibl NpUpoIHBIX coequHeHmH pocdopa.
I'openue dochopa Ha Bo3ayxe u B kucinopose. Ilomyde-
Hue 6enoro ¢ocdopa U UCTIBITAHUE €TI0 CBOMCTB.
Komnekuust «O0pa31ibl IpUPOIHBIX COEAUHEHUHN YTIIEpOay.

[Toptper H. 1. 3enunckoro. [Tornomnienne pacTBOPEHHBIX BEIIECTB WM Ta30B AKTUBHUPOBAHHBIM
YTIEM.

YeTpoicTBO TPOTUBOrasa.
Monenu MosieKys MeTaHa, 3TaHa, STUJIEHA U alleTUJICHA.

B3aumoneiicTBue sTuieHa ¢ OpPOMHOM BOJON M pacTBOpoOM nepmaHranara kanus. O6-
[[1€ XUMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHON KHCIIOTBHI.
KauecTBeHHast peakius Ha MHOroaromMHsle cnupthl. Koi-
nexuus «OOpas3npl HTPUPOJIHBIX COECTUHEHUM KpEMHUS».

Konnekuus crekna, KepaMUKH, HEMEHTA U U3JEIUA U3 HHX.

Komnnexkuust npoaykiuy CUIMKaTHON MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiasl «I[IpousBoactso crekia u nemeHTa». Komnek-
uus «IIpupoaHbie cOeIMHEHUS] HEMETAIIIOB.

Buneodparments! u crnaiiapl «PpakMOHHAs EPErOHKa KUIKOTO BO3IyXay.

Buneodpparmentet wu  cmaiiger  «[lomydenme  Bomoponma, KHCIOpPOJa M TaJlOTEHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Monenu anmapaToB JiJIsl HPOM3BOACTBA CEPHON KHCIOTHI.
Moienb KUMSIIETo CIIOS.
Mosienb KOJIOHHBI CHHTE3a aMMHUAKa.



BuneodparmenTst u ciaiinbl «[Ipon3BoICTBO CEPHOM KHUCIOTHDY.
BuneodparmenTst u craitasl «[Ipon3BoacTBo aMmmuakay.
Komnexkuust «CpIpb€ 17151 MOTYYEHUS CEPHOM KUCIOTBI».
JlaGoparopHuble omnbITbl Pacrno3HaBa-
HUE TaJoreHUu]I-noHOB. KauecTBeHHbIE peak-
1y Ha cynbdar-uonsl. KadecTBeHHass peak-
1S Ha KATUOH aMMOHHMUSI.
XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIHTA.
KauectBennsie peakuuu Ha pochar-noH.
[TonydyeHue u cBOMCTBA YrOJIbHON KHUCIOTHI.
KauecTtBenHnas peakuus Ha KapOOHAT-HUOH.
[IponyckaHue yriieKuciIoro raza 4yepe3 pacTBOp CHJIMKATa HaTPUs.
IIpakTuyeckue padoThl
2. VI3ydeHne CBOWCTB COJITHOM KHCIIOTHI.
3. M3y4eHne cBOMCTB CEpHOM KUCIIOTHI.
4. Tlony4yeHre aMMHaKa 1 U3y4eHHUE er0 CBOMCTB.
5. [lonyuenue yrnekucioro raza. KauecrseHHas peakius Ha KapOOHAT-UOHBI.

MeTtaJuibl M UX COCIUHEHUS

[TonoxeHne MeTaIoB B EPUOANYECKON cucTeMe Xxumuueckux anemenToB /. . Mennene-
€Ba, CTPOEHUE aTOMOB M KPUCTAUIOB METAJLIOB. Meramuyeckas CBA3b W METALUIMYECKas KpH-
crajuinyeckas pemérka. dusznyeckue CBOMCTBA METAIOB: AJIEKTPO- U TEIJIONPOBOAHOCTb, OT-
paxaroias CocoOOHOCTb, INTACTUYHOCTh. UEPHBIE U 1IBETHBIC METAJLIIBI.

Meramibl Kak BOCCTAHOBUTENIHU. DJIEKTPOXUMUUYECKUM Psijl HanpsbkeHui. Bzaumonelictue
METaJUIOB C HEMETAJUIAMH, OKCUIAMH, KUCIIOTAMHU, COJIAIMH. AJTIOMUHOTEPMHUS.

OO0mas xapakTepucTuka 3JeMeHTOB [A-rpymmbl. OKCHIBI M THIPOKCH/IBI MIETOYHBIX METal-
JIOB, UX MOJIy4€HHUE, CBOMCTBA, IPUMEHEHHE. BaxkHelme coyy meJ0uYHbIX METaIOB, UX 3Haye-
HHE B IPUPOJIEC U KU3HU YEIOBEKA.

O6mas xapaktepucTka 3neMeHToB [IA-Tpynmbl. OKCHUABI U THAPOKCHIBI IETOYHO3EMENb-
HBIX METAJJIOB, UX MMOJYyYEHUE, CBOKMCTBA U MPUMEHEHHE. BakHeNIMe COMM MET0YHO3EMENTbHBIX
METAIIJIOB, X 3HAYEHHE B MIPUPOJIE U )KU3HU YeroBeka. KapOoHaThl UTHAPOKapOOHATHI KaIbIIHs.

Bpemennas u nmoctosinHas kE€CTKOCTh BOABL. CIIOCOOBI yCTpaHEHUSI BPEMEHHOMN KECTKOCTH.
Cnioco0bl ycTpaHeHuUs MOCTOSTHHOM KECTKOCTH.

CoenuHeHus alfOMUHUS B MpUpoje. XUMUYECKUE CBOMCTBA amtoMUHMs. OCOOEHHOCTH OK-
CU/Ia U TUIPOKCH]A AIIOMHHHS Kak amM(pOTEepHBIX COeAMHEeHM. BakHeilmue comu altoMUHUS
(x;mopun, cynbdar).

OcoOenHocTy cTpoeHust aToMa xenesa. JKeneszo B npupoze. Baxueiiue pynsl sxenesa. [lo-
ayyenue uyryHa u cranu. Oxcuasl u ruapokcuasl xeneza(ll) u (III). Comm xene3za(Il) u (IID).
OO6Hapy>keHre KaTHOHOB Kelie3a B pacTBOpe. 3HAUCHUE COSAMHEHUI Kele3a.

Kopposust rasoBast (xumudeckas) ¥ dJEKTPOXUMHUYECKas. 3alluTa METAJJIOB OT KOPPO3UHU.
Meramnsl B npupone. [lonarue o meramnyprun. YépHas u nBetHas Meramuryprud. [Iupomerarn-
Jyprusi, THAPOMETAILTYPTHsl, dJIeKTpoMeTautyprus. JlomeHnnsiit nporiecc. [lepepaboTka uyyryHa B
CTaJlb. DJIEKTPOJIU3 PACIJIaBOB.

JdemMoHcTpanuu
B3anmoneicTBre HaTpus, JUTHS U KAJIBIUS C BOJIOM.
['openue HaTpusi, MarHus 1 xese3a B KUCIOPOJIE.
Benbimka TepMuTHOR cMmecH.
B3anmopeiicTBre cMecH OPOILIKOB CEPBI U JKEJe3a, IMHKA U CEPBI.
BzanmoneiicTBHe aTIOMHUHHIS C KHCIIOTaMH, II[SITI0YaMU M BOJIOMH.
B3anmoneicTeue xeie3a u MEIU € XJIOPOM.



B3anmMoeiicTBre Meau ¢ KOHIICHTPUPOBAHHON CEPHOM KHCIOTOM H a30THOW KHUCIOTOM (pa30aB-
JIEHHOHW M KOHIIEHTPUPOBAHHOM).
Okpacka 1njaaMeHy COeIMHEHUSIMU IEJIOYHBIX METAIIJIOB.
Oxpacka I1aMEeHU COEIMHEHUSAMH LIEI0YHO3EMEIbHBIX METAILIOB.
T"amenune n3BecTy BOLOM.
[Tonydenue KECTKOM BOABI B3AMMOJACHCTBUEM YTIIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJIOM. Y CTpaHe-
HUE BPEMEHHOM KECTKOCTH KUTISTYCHUEM U TOOABIICHUEM COJIbI.
YcTpaneHue nocTOSTHHON KECTKOCTU JJOOABICHUEM COJIbI.
MoHUTHI ¥ IPUHIIKIT UX IeUCTBUS (BHACO(DpPArMEHT).
Komnnexuust npupoaHbIX COEAUHEHUN aTFOMUHUS.
Buneodparments u cnaitnpl «Okcun amroMuHUS U ero Moaudukanumny. [Tomy-
yeHrue aM(pOTEPHOT0 TUAPOKCHIA ATFOMUHUS U UCCIeI0BaHue ero cBoicTB. Kon-
JeKIUs «XUMUYECKUE UCTOYHUKHU TOKa».
Pe3ynbTarhl IIMTENBHOTO 3KCHEPUMEHTA M0 HM3YYEHUIO KOPpPO3UM CTaJbHBIX M3JEIUI B3aBU-
CUMOCTH OT yCIIOBUH IIPOLIECCOB.
Boccranosnenue meaun u3 okcuaa meau(ll) Bomopoaom.
Buneodparments! u crnaiasl « [pon3BoACTBO YyryHa U CTATH».
Buneodparments! u cnaitasl «M3nenust U3 4yryHa u cTajimy.
Buneodparments! u crnaiast «I[Ipou3BoICTBO aTIOMUHUSY.
JlaGopaTopHble ONBITHI
BiaumopeiictBue xene3a ¢ pacrsopoM cynbhara meau(Il).
[Tonyyenue n3BECTKOBOM BO/BI U OIBITHI C HEM.
[Tonyuenne runpoxcunoB xeneza(ll) n (III). KauecrBen-
HbIE PEaKIMK Ha KaTHOHBI Kelle3a.
IIpakTHyeckne padoTsl
6. XKEcTkocTh BO/IBI M CITOCOOBI €€ YCTpaHeHHUS.
7. Pemenue sKkcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTasuibiy.

XuMus 1 OKpy>Kawuas cpeia

Crpoenue 3eminu: sapo, MaHTHs, 3eMHast Kopa, Jutocdepa, rugpocdepa, atmochepa. Xu-
Muueckuii coctaB 3emuin. ['opHbie mopoasl. Munepansl. Pynsl. Ocagounbie TOpHBIE TOPOJIBI.
Ilosie3HbIE HCKOTIaEMBIE.

HcTouyHMKHM XMMHYECKOTO 3arpsi3HEHUsl OKpYyXaroliel cpenbl. [ 100anbHbIe 3KOJIOTHYecKue
poOJIEMBbI YEIOBEUECTBA: HapyIlIeHHe OMOr€0OXUMHUYECKUX KPYrOBOPOTOB XUMHYECKUX IJIEMEH-
TOB, TOTEIUIEHHE KJIMMaTa, KUCIOTHBIE NOKIU U JAp. O30HOBBIE ABIPbI. MexayHapoJHOE CO-
TPYAHUYECTBO B 00JaCTH OXpaHbl OKpY’KaloIIel cpesbl OT XMMUYECKOTO 3arpsi3HEHUs.
«3enéHas XUMHUS.

JdemMoHcTpanuu
Buneodparments! u cnaiiapl «CtpoeHue 3eMiu U €€ XUMHUUECKHI COCTaB.

Komnnekuust MuUHEpanoB U TOPHBIX TOPOJ.
Komneknus «Pynsl meTamiosy.
Buneodparmentst u cnaitapl «['1obanbHbIe SKOJOTHYECKHUE TIPOOIEMBI YeoBedecTBay. Bugeodpar-
MEHTBI U CJIaliJIbl O CTENIEHHU 3KOJOTMYECKON YMCTOTHI TOBApA.
JlabGopaTopHbie ONBITHI
N3ydeHnue rpaHuTa.
N3ydyeHne MapKUpOBOK pa3IMYHBIX BUJIOB IPOMBIIIJIEHHBIX U TPOJOBOIbCTBEHHBIX TOBAPOB.

O0o0menue 3HAHNH N0 XUMHH Kypca OCHOBHOI mKkoJbl. Iloaro-
TOBKa K OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
CrpoeHne aTromMa B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B IEPHUOJUUECKON
cucreMme. CTpOEHHE BEILECTBA: XMMHUYECKAsl CBSI3b M KPUCTAUINYECKAs! PEIIETKA. 3aBUCUMOCTh



CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEUIECTB (METAJJIOB, HEMETAJIOB, 0JaropoaHbIX
ra3oB) OT IIOJIOKEHUS 3JIEMEHTOB B MEPUOAUUYECKON cuUcTeMe. THIOJIOTHS HEOPraHMYECKUX Be-
LIECTB, pa3/ieJIeHue UX Ha Kiaccel u rpynnsl. [IpencraBureny.

[Ipu3Haky U ycia0BHUS NPOTEKAHUS XUMHUYECKUX peakiui. TUIOJIOrHs XUMUYECKUX pPeaklui
[0 pa3JMYHbIM  OpU3HakaMm. Peakuum  HMOHHOTO oOMeHa. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHUE CBOICTBa cosieoOpa-
3YIOIIUX OKCHJIOB, TUIPOKCHIIOB (OCHOBAaHUH, KHCIOPOJCOJACPKAIIUX KUCIOT M aM(OTEPHBIX

TUPOKCHUIOB), COJIEH.



TemaTuueckuii mjaaH 8 Kiacc

Ne
TeMBI KomnuuecTBo yacos
HazBanue TembI Bceero | 13 Hux (¢hopMbl KOHTPOIIS)
KOHTPOJIbHBIX | MPaKTUYSCKUX
pabor pabor
1. HayannHbIe MOHATHS U 3aKOHBI XUMHU 20 1 2
Bakneiiime npeacTaBuTe M HEOPraHUISCKUX 18
BemiecTB. KoanuecTBEHHBIEC OTHOIICHHUS B XUMUH.
3. OCHOBHBIE KJIACCHl HECOPTAaHUYECKUX COSTUHEHUH. 10 1 1
4, [Tepnonnueckuii 3akoH u [lepuognueckas cuctema 8+1
XxuUMu4YecKkux djemeHToB M. Y. MenaeneeBa u
CTPOCHHE aTOMa
5. Xumuueckas ¢Bsi3b. OKMCIUTEILHO- 8+1 1
BOCCTAHOBUTEJIbHBIE PEAKITUU
PesepB BpemeHn 2 +11o
1 4.
Ha
TEMBI
4, ub.
Htoro 68 4 6
TemaTnueckuii mian 9 Kiace
Ne
TeMbL KommuectBo yacos
HazBanwne Temsl 3 Hux
Beero (dbopMBI KOHTPOJIST)
KOHTPOJIbHBIX | MPAKTUYECKUX
pabor pabor
1 [ToBTOpeHME M 0000IIEHUE CBEIEHUH 110 Kypcy 8 5
KJacca. XUMUYECKUE PEaKIIHH.
2 XUMUYECKUE PEAKLIUU B paCTBOPAxX. 10 1 1
3 HemeTamiel u uX coeJUHEHMA. 25 1 4
4 MeTamisl ¥ UX COETUHEHMS. 17 1 2
5 XuMUs 1 OKpyXkKarolas cpena. 2
6. O06o0011eHne 3HaHUH 110 XUMMHU 32 KypPC OCHOBHOIM 7 1
mikouibl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHO-
My 3k3ameny (OI'D)
PezepBHOE Bpems 2
Hroro 68 4 7




