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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE IpuKa3za MHUHHCTEpCTBA 00pa3oBaHUA U
Hayku Poccuiickoit @eneparu ot 17.12.2010 Ne 1897 «OO6 yrBepxkaeHUU (eneparbHOTO
rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAAPTa OCHOBHOTO 0oO0mIero  oOpa3oBaHH»,
[TpumepHO#t 0OCHOBHOI 00111€00pa30BaTEIHFHON MPOrPaMMBbI OCHOBHOTO O0OIIETO 00pa30BaHUS 110
xumuH i1 8-9 KiaccoB 00pa3oBaTeNbHBIX YUpexkaeHUH (000peHa penicHueM (eaepaTbHOTro
y4e0HO-METOAMYECKOTO OO0BEIUHEHHUS M0 o0meMy oOpa3zoBaHuto, mpoTokon oT 08.04.2015
Nel/15) (pen. ot 04.02.2020) ¢ wWCHOJB30BaHHWEM MPOTPaMMBI JUIsI 00IIE00pa30BATEIIBHBIX
yupexieHuit: Xumus. [Ipumepusie paboune nporpammsl. [Ipeamernas nunus yuyeonukos O. C.
labpuensna, U. I'. Octpoymona, C. A. CrnaakoBa. 8—9 kmaccel — M. : [IpocBemenue, 2019.
Pabouass mporpamMma kypca xumuu paspaboTaHa k yueOHukam aBTopoB O. C. I'abGpuensna,
N. T. Octpoymosna, C. A. Cnaakoa s 8—9 kiaccoB 0011e00pa3oBaTeIbHBIX OPraHUu3aIHiA.

@enepalibHbIil  TOCYJapCTBEHHBI 00pa3oBaTeNbHBIN  CTaHAApPT MpeaycMaTpUBaeT
M3ydeHHe Kypca XHMHU B OCHOBHOHM IIKOJIE KaK COCTaBHOM YacTH IPEeIMETHOH obiactu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Kypc ydueOnoro npenmera «XuMus» Ha 3Tarie OCHOBHOTO OOIIEero 00pa3oBaHus pacCUUTaH
Ha 00s3aTeNbHOC H3YICHHE MpeaMeTa B 00béMe 140 yaeOHBIX yacoB 1o 2 Yaca B HeJemo B 8—9

knaccax. Pabogas mporpamma paccuntana Ha 201 ydaeOHbIN yac, U3 pacdera 3 daca B HeAemo (8
k1. — 102 ygaca, 9 k1. — 99 yacoB). YBenuueHue oobeMa yueOHOro BpeMEHH Ha U3yUYeHHE XUMUU
JIOTIYILIEHO 3a CYET 4YacoB 4YacTu (popMHpyeMol ydyacTHHUKaMU 00pa3oBaTeIbHBIX OTHOIIECHUMN
OpHako, B CBSI3M C BBEICHUEM OTPAHUYUTENIbHBIX MEPONPUITUN B YCIOBHUSAX PacHpOCTPaHEHUS
KOpOHABUPYCHOW WHGEKIMKY, BHECECHHEM HW3MEHEHHN B KaJeHIApHBIA Yy4eOHBIH Tpaduk B
okTs0pe 2020 r. u ¢epane 2021 r. B Pabouyro mporpammy mo xumuu 9 kimacca Ha 2020/2021
y4eOHBI TOJ BHOCSTCS KOPPEKTUBBI - COKpallleHHe y4eOHOro BpeMeHUM Ha 6 4acoB 3a CYeT
4acoB, IUIAHUPYEMBIX paHee Ha U3y4EHHUE CIEAYIOIIUX TeM:

e «MeTayuipl M UX coequHEHUs» 00 16 yac. BMecTo 18 4ac.;

e «Hewmerannsl n ux coeauHenus no 27 yac. BMecto 30 ygac.;

e «OO0o0OmeHne 3HAHWUK TO XHUMHU Kypca OCHOBHOW mikojibl. IloaroroBka k
OCHOBHOMY roCyapCTBEHHOMY 3K3aMeHYy» - 6yac. BMECTO 7 yac.

B cootBercTBUM C MEPCUUCIICHHBIMU BbBIIIC JOKYMCHTAMU 06yqa}oumecsl JOJI2KHBI
OBJIaACTh HpI/IéMaMI/I, CBA3aHHBIMH C OIIPCACIICHUCM MOHSATHH: OrpaHN4uBaTh HX, OIIMCBIBATD,
XapaKTCPHU30BaATh U CPABHUBATD. Tak kak xumusa — HayKa 3KCIICPHUMCHTAJIbHAs, o6yqaloumec;1
JOJDKHBI OBJIAACTh TaKHMMHM I1I03HABATCIIbHBIMHU y‘IC6HLIMI/I HeﬁCTBHHMH, KaK OKCIICpUMCHT,
Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OIITMCAHUC, MOACIIMPOBAHUC, TUIIOTE3a, BBIBO/I. B mponecce N3yuCHusA
Kypca y o6y11afou11/1xc;1 MMpOoAOJIKAr0T Q)OpMHpOBaTLCH YMCHUSA CTAaBUTh BOIIPOCHI, 06T>$ICH$ITB,
KJ'IaCCI/I(l)I/II_[I/IpOBaTB, CpaBHUBATb, ONPCACIAT HWCTOYHUKHU HH(bOpMaHHH, noJjiydarb H
AHAJIIU3UPOBATH eé, T'OTOBUTH I/IH(I)OpMaI_[I/IOHHHﬁ MNPpOAYKT, IIPE3CHTOBATH €ro U BCCTHU
AUCKYCCHIO. CJ'Ie,Z[OBaTeJ'ILHO, JESATEIbHOCTHBIM MOJIXOJ B N3Yy4YCHHUU XHUMUHU CHOC06CTBYI-OT
AOCTHUIKCHUTIO JIMYHOCTHBIX, IPEAMCTHBIX U METAIIPCIMETHBIX O6pa3OBaTeJ'IBHBIX PE3YyJIbTAaTOB.

B OCHOBY KypcCa IOJIOKCHBI CIICAYIOIIUEC UIAEH.

¢ MAaTCpHAJIBbHOC CAUHCTBO U B3aUMOCBS3b OOBEKTOB M SIBICHHI IIpUPOABI;
¢ BlAymad poJyib TCOPECTUUCCKUX 3HaHUM JJIsI OOBSICHEHHUSI U MMPOTrHO3UPOBAHUA
XUMHUYCCKUX HBHCHHﬁ, OII€CHKH HUX HpaKTquCKOﬁ 3HAYMMOCTH,

® B3aMMOCBS3b KA4ECTBEHHOM M KOJIHWYECTBEHHOM CTOPOH XHMHUYCCKHUX 00BEKTOB
MaTCpruaJIbHOT'O MHUPA,



® pa3BUTHE XMMHYECKON HAyKU U MPOU3BOJICTBO XMMUYECKUX BEIIECTB U MAaTEPUAJIOB
JUIS. yIOBIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH 4YeloBeKa M OOIIECTBA, pPEIHICHUs
rJ100abHBIX MPOOJIEM COBPEMEHHOCTH;

® TEHETHYECKas CBSI3b MEX]y BELIECTBaAMHU.

OTH WOeH peanu3yloTcss B Kypce XUMUM OCHOBHOM IIKOJIBI IMYTEM JOCTHUXKEHUS
CHEAYIOUIUX LeJIei:

* Qopmuposanue y ydaluxcs XMMHUYECKONW KapTHHBI MUpa, KaK OPraHMYECKON 4acTH ero
L[EJIOCTHOM €CTECTBEHHO-HAyYHOW KapTUHBI.

* Pazeumue  TO3HABaTENbHbIX  HMHTEPECOB,  HUHTEJUIEKTYalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH ydaluxcs B MpOIECCE H3y4yeHUs HMMU XHMMHUYECKOM Hayku M e€ BKjIaza B
COBPEMEHHBIM HayyHO-TEXHUYECKUH Tmporpecc; (opMHpOBaHME BaKHEHIIMX JIOTHUECKUX
omepanuil MbIIJIEHUS (aHaldu3, CUHTE3, OOOOIIEHHe, KOHKpETH3allus, CpaBHEHHWE M [p.) B
IIpoLeCcCe MO3HAHUS CUCTEMBI BaXKHEUIINX NOHATHH, 3aKOHOB M TEOPUN O COCTaBe, CTPOCHUH U
CBOMCTBaX XUMHUYECKUX BEILIECTB.

* Bocnumanue yoexx1EHHOCTU B TOM, YTO NMPUMEHEHNE MOTYYEHHbIX 3HAHUM U YMEHUHN 10
XUMUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIMMOCTBIO JJIsI 0€30MacHON pabOThl C BEIMIECTBAMHU H
MaTepuagamu B ObITY M Ha IPOU3BO/ICTBE.

* [Ipoexmuposanue u  peanuzayus  BbIIYCKHUKAMH OCHOBHOM  IIKOJIBI  JIMYHOM
00pa3oBaTeIbHON TpPAaeKTOpUHU: BBIOOpP TIpodmiis OOy4YeHHs B CTapIIedl MIKOJE WU
poheCcCHOHAITBHOTO 00Pa30BATEIHHOTO YUPEIKICHUS.

* Osnaoenue KAH04esblMU KOMNEemeHyuamu: y4eOHO-1I03HaBaTEIbHBIMH,
MH(GOPMALMOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMU.

Pasznea 1. Ilnanupyembie pe3yJbTaThl 00y4eHHUsI

BbIMyCKHUK HAYYHUTCS

® 3HAMb (NOHUMAMD).
— XMMUYECKYI0 CHMBOJIMKY: 3HAKH XUMHUYECKUX AJIEMEHTOB, (JOPMYJIbl XUMUYECKUX BEIECTB,
YpaBHEHHSI XUHMUYCCKHX PEaKITHIA;
— Ba)KHEUIIME XMUMHYECKHE TOHSATHS: BEIICCTBO, XUMHUYECKUH SJIEMEHT, aToM, MOJEKYIa,
OTHOCHTEIIbHBIC aTOMHAass M MOJICKYJISIpHAas MacChl, MOH, KaTHOH, aHWUOH, XMMHUYECKas CBS3b,
ANIEKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTD, CTCTICHb OKHCIICHHUS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBI OOBEM, PACTBOPBI, DIIEKTPOJMUTHI U HEIICKTPOJUTHI,
ANIEKTPOJIMTUYCCKAs  JUCCOIMAIUSl,  OKUCIIUTENh W BOCCTAHOBUTEIb,  OKUCJICHUE H
BOCCTAHOBJICHHE, TEIUIOBOW 3((EeKT peakiuy, OCHOBHBIC THIIBI PEAKIMi B HEOPTraHHYECKOU
XUMUH;
— (OpPMYJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XHMMHHU: aTOMHO-MOJICKYJISIPHOTO YUCHWSI,
3aKOHOB COXpPaHEHHUS MacChl BEIIEeCTB, TIOCTOSIHCTBA COCTaBa BEIIECTB, ABOrajpo;
nepuoauueckoro 3akona J[. M. MenneneeBa; TeOpuH CTPOCHHSI aToMa M YYEHHS O CTPOCHHH
BEIIECTBA; TEOPUH DIEKTPOJIUTUUECKON TUCCOLUAIIUU U YUCHUSI O XUMUYECKOU peaKIny;

® HazblIEAMDb:
— XUMHUYECKHE DJIEMEHTHI;
— COEMHEHHUS N3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
— OpraHMYecKHe BelIecTBa Mo uxX GopMyse: MeTaH, dTaH, ITHIIEH, alleTHIIEH, METaHOJ, ITAHOJI,
TJIMLIEPUH, YKCYCHAs! KACIO0Ta, TI0K03a, CaXxapo3a;

®  00vACHAMb!
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— (u3MUECKUil CMBICI aTOMHOTO (MOPSAIKOBOTO) HOMEpa XHMHYECKOTO >JIEMEHTa, HOMepa
Irpynnel ¥ nepuona B nepuoaumudeckon cucreme JI. M. MengeneeBa, K KOTOPbIM JJIEMEHT
IIPUHAIJIEIKHNT;
— 3aKOHOMEPHOCTH HM3MEHEHHs] CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpPElENax MaJlbIX
MIEPUOJIOB U A-TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX UMU BBICIIUX OKCUIOB U THIPOKCHJIOB;
— CYILHOCTb MpOIiecca AIEKTPOJIUTUUECKON JUCCOLMALUMU U peaKUii HOHHOTO 0OMEHa;

®  Xapakmepuzoeambv:
— XHUMHYECKHE OJJIEeMEHThl (0T BOJOpOJa JO0 KajblMsl) Ha OCHOBE UX IIOJOKEHUs
B IIEPUOJMYECKON cucreMe xumuueckux dnemeHtoB Jl. W. MenzaeneeBa u ocoOeHHOCTEN
CTPOEHUS UX aTOMOB;
— B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM M CBOMCTBAMU HEOPTAaHUYECKUX BELIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (IIPOCTHIX BELIECTB —
METaJJIOB U HEMETAJJIOB, COEIMHEHUII — OKCHJIOB, KHCIIOT, OCHOBaHUH, aM(POTEPHBIX OKCHIOB
Y TUAPOKCHUJIOB, COJICH);

® onpeoensimv:
— COCTaB BEILECTB N0 UX (popMyiIaMm;
— BaJIGHTHOCTb U CTETIEHU OKHUCIJIEHUS JIEMEHTOB B COEIMHEHUU;
— BH/JIbI XUMHYECKOU CBS3HM B COEAMHEHUSX;
— THUIIBI KPUCTATITMYECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAAIEKHOCTh BEIIECTB K ONPEeIEHHOMY KJlacCy COEIUHEHMUI;
— THUIBl XUMHUYECKUX PEaKLIU;
— BO3MOXHOCTb IPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa;

® cocmasaamo:
— CXEMBI CTPOCHMs aTOMOB IIEPBBIX IBAJALIATH JJIEMEHTOB Iepuoaudeckon cucremsl [l M.
MenneneeBa;
— (hopMyJIBl HEOPraHMUYECKUX COEMHEHUI U3yUYEHHBIX KJIACCOB BEIIECTB;
— YPAaBHCHMsI XUMHYECKUX pPEaKUUd, B TOM 4YHUCIE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX, C
MIOMOIIIBIO METO/A MIEKTPOHHOI0 OajaHca;

® 0e30nacHo 0bpauamvCsL:
C XMMHMYECKON MOCY0H U J1ab0paTOPHBIM 000PYA0BaHUEM;

®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.
— NOATBEPKAAOINNA XUMAYECKUI COCTaB HEOPraHUYECKUX COCIUHEHUN;
— NOATBEPKAAOINN XUMUUYECKUE CBOMCTBA N3YYECHHBIX KJIACCOB HEOPraHUYECKUX BEUIECCTB;
— 10 TOJIyYEHHIO, COOMPAHHI0O M PACHO3HABAaHUIO TIa3000pa3HbIX BEIIECTB (KUCIOpOJa,
BOJIOPO/1a, YTIIEKUCIIOTO ra3a, aMMHaKa);
— 10 OHPEJENCHHUI0 XJIOPUI-, Cyiabdar-, KapOOHAT-MOHOB M HOHA aMMOHHUS C HOMOILIbIO
KaueCTBEHHBIX PEaKLUil;

®  GLIYUCTAMD:
— MAacCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTa 110 (hopMyJie CoeTMHEHMS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOTI'O BELIECTBA [10 U3BECTHOM MAacCOBOM JIOIM NPUMECEI;
— 00BEMHYIO JI0JIF0 KOMIIOHEHTAa T'a30BOM CMeCH;
— KOJINYECTBO BEIIECTBA, 00BEM MIIM Maccy BEILECTBA MO KOJIMYECTBY BELIECTBA, 00BEMY MU
Macce peareHTOB, WINA IPOAYKTOB PEAKIINH;

®  UCNONB308aMb NPUOOPEMEHHbIe 3HAHUSA U YMEHUS 6 NPAKMUYecKol O0essmenbHOCmu U

NOBCEOHEBHOU IHCUSHU:

— 151 6e30macHoro oOpalleHHst ¢ BEIIeCTBaMM M MaTephajaMH B IMOBCEJHEBHON KHU3HHU U
IPaMOTHOIO OKa3aHUs NEPBOM MOMOIIM ITPH 0KOT'aX KUCIOTAaMU U I1EJI0YaMUu;
— 1151 OOBSCHEHUS OT/AEIbHBIX (PAKTOB U MPUPOIHBIX SBIICHHIA;
— JUIsl KPUTUYECKOM OIIEHKH MH(OPMAIIUU O BEIIECTBaX, UCIIOIb3YEMBIX B OBITY.



BLIHyCKHHK MOJIYYUT BO3MOKHOCTDb HAYYUTHCHA

. XapaKTepU30BaTh OCHOBHBIC METOJbI MO3HAHUS XMUMHYECKHX OOBEKTOB: HAOIIOACHHE,
HU3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHUE;
. pa3nu4aTh XUMHYECKHUE OOBEKTHI (B CTATHKE):

— XMMHYECKHE IEMEHTHI U NIPOCThIE BEILIECTBA;
— METaulbl M HEMETaJulbl M XapaKTepU30BaTh OTHOCUTENILHOCTb MPUHAMICKHOCTH TaKUX
0OBEKTOB K TOW WJIH WHOU T'PYTIIIE;
— OpraHM4ecKHe U HEOPraHUYECKUe COCTUHEHMS;
— THIPOKCUBI (KHCIOPOACOIEpKAIINE KUCIOThI, OCHOBaHHUS, aM(POTEPHBIE THAPOKCHIBI);
— OKCHJIbI HECOJICOOpa3yIoIIKe U cojieoOpasytomire (KUCIOTHbIE, OCHOBHBIC, aM(OTEPHBIC);
— BaJIGHTHOCTb U CTETIEHb OKUCIICHUS;
— CHUCTEMaTHUYECKHUE U TPUBHAJIbHBIE TEPMUHBI XUMHUYECKOM HOMEHKIIATYpPHI;
— 3HAKOBYIO CHCTEMY B XMMHH (3HAKH U (GOPMYJIbl, HHAEKCH U KOAPPUIIUEHTHI, CTPYKTYPHbIE
U MOJIEKYJIsIpHbIe (OPMYIIbI, MOJEKYJISpPHbIE M HOHHBIE YypaBHEHHUS pEakKlUil, IMOJHbIE H
COKpAallIEHHbIE HOHHBIE YPAaBHEHHS peakUud, TEPMOXUMHUYECKHE YpaBHEHHs, OO03HAYCHUS
CTETEeHU OKUCJICHUS U 3apsja UoHa B GOopMysie XUMUUYECKOTO COSAUHEHHUS);

. pasnuyaTh XUMHYECKHUE OOBEKTHI (B JUHAMUKE):
— (pu3uUecKkre U XMMHYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHUS U JUCCOLUAINY;
— OKHCJIHUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINH U PEAKIIMN 0OMEHa;
— CXEMBbl U YpaBHEHHS] XUMUYECKUX PEAKIIHii;

o COOTHOCHTB:
— 9K30TEPMHUUECKHE PEAKI[UU U PEaKIIUu TOPEHUS;
— KaTaJINTUYECKUE U (PepMEHTATUBHBIE PEAKLINY;
— MeTaJll, OCHOBHBIM OKCHJI, OCHOBAaHHE, COJIb;
— HeMeTaJll, KUCIOTHBINA OKCHJ, KUCIIO0Ta, COJIb;
— CTPOEHHME aTOMa, BHJ XMMUYECKOH CBSI3M, TUI KPUCTAIMUECKOW PEIETKH U (PU3HUECKUe
CBOMCTBA BEIIECTBA;
— HaXO0JEHHE AJIEMEHTOB B IIPUPOJIE U IPOMBIIIIEHHBIE CIOCOOBI UX MOJIY4YEHUS;
— HE00X0IMMOCTh XUMHUYECKOTO NMPOU3BOACTBA U TPEOOBAHUH K OXpaHE OKpYXarollel cpe/ibl;
— HeoOXOAMMOCTb IPHMEHEHHs] COBPEMEHHBIX BELIECTB U MaTepUaJoB M TpeOOBaHUU K
3JI0pOBbECOEPEIKEHUIO;

o BBIIBUI'aTb U OKCIEPUMEHTAIbHO IPOBEPATh TUIIOTE3bl O XUMHUYECKUX CBOMCTBax
BEIIECTB Ha OCHOBE HX COCTaBa, CTPOEHHUS U NPUHAIIECKHOCTH K ONpPENEeNEHHOMY KIaccy
(Tpyrie) BelecTs;

J IIPOrHO3UPOBATh  CIIOCOOHOCTh ~ BEIIECTBA  NPOSIBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBMTEJIbHbIE CBOWCTBA C Y4ETOM CTENEHEH OKHCICHMS HJIEMEHTOB, BXOSIIUX B €ro
COCTaB, a TAK)XX€ IPOJTYKTOB COOTBETCTBYIOLINX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM;

L4 COCTaBJIATH YPpaBHCHUS peaKI_II/Iﬁ C y4qaCTuEM THUIIMYHBIX OKHCIIMTEIEH
1 BOCCTAHOBUTEIIEH Ha OCHOBE QJICKTPOHHOI'O 6ancha;
L4 OIIPCACIIATD BO3MOXXHOCTbB IMPOTCKAHUA XUMHNYCCKHX peaKL{I/Iﬁ Ha OCHOBC

AIEKTPOXUMUYECKOTO  Psifia  HANpSOKEHUM  METajuloB, psla  dJIEKTPOOTPHULATEIBbHOCTU
HEMETaJIOB, TaOJIHMIIBI PACTBOPUMOCTHU U YUETA YCIOBHM MIPOBEACHUS pPEaKLuii;
o MIPOBOJIUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM:
— JU1s1 BBIBOJIA (DOPMYIIBI COEAMHEHUS 110 MACCOBBIM JIOJISIM JIEMEHTOB;
— JUIsl IPUTOTOBJIEHUS PACTBOPA C UCIOJIB30BAHUEM KPUCTAJUIOTUIPATOB;
— JUIsl HAaXOXKJACHMS JOJIA BBIXOAA IPOJYKTa PEAaKUHUH IO OTHOLIEHHIO K TEOPETUYECKH
BO3MOXHOMY;
— ¢ ucnoJib30BaHueM npasuia I'eii-Jlroccaka 06 00BEMHBIX COOTHOIIEHUSX T'a30B;
— C HCIIOJIb30BAaHUEM HOHATHH «KMOJIb», «MMOJIb», «UUCIIO ABOTaIpo»;
— M0 TEPMOXHUMHUYECKIUM YPABHEHHSIM PEAKIINH;
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® TPOBOJUTH XWMHUYECKUH SKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOJEHHEM MPaBUI
TEXHUKH 0€30MaCHOCTH:
— I10 YCTAHOBJICHUIO KAUECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COEAMHEHUS;
— IIPpH BBIIIOJIHCHUH UCCIICAOBATCIILCKOI'O MPOCKTA,
— B JOMAalIHUX YCJIOBHAX;

L4 HCIIOJIB30BaTh HpHOGpCTéHHBIC KIIFOYCBBIC KOMIICTCHIUHW JIs1 BBIIIOJIHCHHA IMPOCKTOB U
y4eOHO-HMCCIEeIOBATENbCKUX Pa0OT MO U3yYCHUIO CBOMCTB, CIOCOOOB MOJIyYSHUS U PACTIO3HAHHUS
BEILECTB;

o OIIPCACIIATD NCTOYHUKU XUMHAYECKOU I/IH(l)OpMaIII/II/I, MMpeaACTaBJIATH CIINCOK
I/IH(i)OpMaIII/IOHHI)IX peCcypCcoB, B TOM 4YHUCJII€C HW Ha HWHOCTPAHHOM  A3bIKC, TOTOBHUTH
MH(OPMaLMOHHBIN TPOAYKT U MPE3EHTOBATH €T0;

° 00BEKTUBHO OIICHUBATh I/IH(bOpMaHI/IIO 0 BCIICCTBAX W XHUMHYCCKUX IMIPOLECCCax,
KPUTUYECKH OTHOCUTCA K TIICEBJAOHAaydHOW uH(MOpMAIUK, HEJOOPOCOBECTHOM peKIame B
CpeacTBax MaccoBoM nHpopmanuu;

° CO3J1aBaTh MOJCIIN U CXEMBI JJId pCUHICHUSA y‘~I€6HI>IX U II03HAaBaTCJIbHBIX 3ada4.

Pasnen 2. Copepskanue Kypca XMuMHH
8 KJIACC

Haqa.m,m)le IMOHATHUA U 3AaKOHbI XUMHUHU
Tena m BemectBa. CBOICTBa BemIECTB. JTaJOHHBIC (PU3NYECKHUE CBOWCTBA BEIIECTB.
Marepuansl u MmaTepuanoBeienne. Pois XuMuu B )KU3HU COBpeMeHHOTo o0mecTBa. OTHOIIEHNE
oO1recTBa K XUMHH: XeMOuius u xemopoOous.

Meroasl u3ydenuss xumuu. HabOmonmenue. DkcnepuMmeHT MogaenupoBanue. Moaenu
MaTepuaIbHbIC U 3HAKOBHIC WJIH CUMBOJIbHBIC.

l'a3pl. Kunkoctu. TBEpable BemiecTBa. B3anmHbIE mepexoapl MEXAY arperarHbIMHU
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOIMMAaIus) U AeCyOJuManus, KOHICHCAIIUS U UCIIapeHue,
KpUCTAJUTH3alUs ¥ TJIaBJICHHUE.

®dusndeckue sBieHUs. YnuCThIe BEIECTBA U CMECH. | OMOTEHHBIC M TE€TEPOTCHHBIC CMECH.
Cmecu razooOpasnble, xuakue u TBEpAbIe. CrocoObl pasleleHUsT CMECEi: NeperoHkKa, WId
TUCTUJUIALMS,  OTCTauBaHWE,  (PWIbTpOBAHWE, KPUCTALIM3AIMS  WJIK  BBIIAPUBAHHUE.
Xpomatorpadus. [I[puMeHeHne 3TUX Croco00B B TJAOOPATOPHOM MPAKTUKE, HA TIPOU3BOJICTBE U B
OBITY.

XUMHYECKUE DJIEMEHTBl. ATOMBI W MOJIEKYdbl. [IpocThie ¥ CIOXXKHBIE BEIIECTBA.
AnnoTtponus Ha npuMmepe kuciopoaa. OCHOBHbBIE TOJOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHHUS.
Nownsl. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHUSI.

3Haku (CHMBOJIBI) XHUMHYECKHX »JJieMeHTOB. MHdopmaius, KOTOPYHO HECYT 3HaKH
XUMUYECKUX DJIEMEHTOB. OTHMOJIOTHS Ha3BaHUW HEKOTOPBIX XHMHYECKHX OJEMEHTOB.
[Tepuoauueckas Tabmuma xuMmuueckux diemeHToB [[. M. MennaeneeBa: KOPOTKOIEPUOAHBIA U
JUIMHHOTIEpUOAHBIN BapuaHThl. [leproasl u rpynmel. ['1aBHas 1 moOOYHAs TOATPYIIbI, UK A- U
Bb-rpynnel. OTHOCHTENBHAS aTOMHAs Macca.

Xumuyeckue ¢opmynsl. UHaekcsl u kodpdunueHTsl. OTHOCUTENbHAS MOJICKYISpHAs
Macca. MaccoBas 0Jsi XHMHUYECKOTO dJeMeHTa B coennHeHuu. MHbopMmalus, KOTOpyo HeCcyT
XUMHYECKUEe (POPMYIIBI.

BanentHocts. CrpykrypHble (opmynbl. XUMHUECKHE OJJIEMEHTHl C MOCTOSHHOW W
MEPEeMEHHON BaJeHTHOCTHIO. BbIBoa (opmynbl coenuHeHus mo BalleHTHOcTU. OmpeneneHue
BaJICHTHOCTH XUMHUYECKOTo »djeMeHTa To ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOSILIUX W3 JIBYX XUMHUYECKHUX DOJEMEHTOB, IO BaJ€EHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIICCTB.
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XuMmudeckue peakuuu. PeareHTel M npoayKThl peakuuu. [Ipu3Haku XMMHUYECKUX

peakuuii. YcloBUS UX NPOTEKAaHUS U IpeKpaleHus. Peakuuu ropeHus. DK30TEPMHUUECKUE U
9HJOTEPMHUUYECKUE PEAKIUU.

3aKOH COXpaHEHMs Macchl BelleCTB. XUMUUeckue ypaBHeHUs. COCTaBIEHHE XUMUYECKUX

ypaBHeHu. MH(popMaLys, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccugpukanuss XuMHUYECKUX PEaKIHuid MO0 COCTaBy M YHUCIy PEareHTOB U IPOJIYKTOB.

Tunbel xumuyeckux peaknuil. Peaknuu coenuHeHus, pas3ioKeHUs, 3aMelleHuss W oOMeHa.
KaranusaTtops! u kaTanus.
JdeMoHcTpanuu

Komnnexkuust MmarepuanoB v U31€IUN U3 HUX.

Monenu, ucroiib3yemble Ha ypokax (pu3uKH, OMOJIOTUH U reorpadpuu.

OOBbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKUX BEIIECTB.

Monenu KpUCTaNINYECKUX PEIIETOK.

CoOupanue nmpubopa s OJTydeHUs ra3a v MpoOBEPKa €ro repMETHYHOCTH.

Bosronka cyxoro napaa, nojaa wiy HapTaJlvuHa.

ArperaTHble COCTOSTHUS BOJIBI.

Pa3nenenuie 1ByX HECMEIINBAIOIIUXCS KUJIKOCTEH ¢ TOMOIIBIO AETUTEbHON BOPOHKH.
JucTtunarop u ero padoTa.

YcranoBka ans GpuibTpoBaHUs U e€ pabora.

YcTaHoBKa /1715 BeITapUBaHUs U €€ padoTa.

Konnekuust ObIToBBIX TpUOOPOB AJ1st GUIBTPOBAHUS BO3AyXa.

Paznenenne kpacsmiero BemiecTBa (¢ioMacTepa € TOMOIIbIO MeTojJa OyMakKHOMU
xpoMarorpadum.

Mogenu anmnoTpOIHBIX MOAU(DHUKAIIANA YTIEPO1a U CEPHI.

[Tosyuenne o30Ha.

Hoprpertst 1. 5. Bepuenuyca u JI. . Menzneneesa.

KopoTkoneprnoaHblii U JIMHHONIEPUOIHBIA BapUaHThl mnepuoandeckor cucremol [, U.
Meunneneesa.

KonctpynpoBanue mapocTepKHEBbIX MOJIENEH MOJIEKYIL.

Annapar Kunna.

Pa3noxxenne 6uxpomara aMMOHHUS.

['openue cepbl 1 MarHueBOM JICHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OnbIThl, WUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChl BEILIECTB.

l'openne d¢ochopa, pacTBOopeHHE MPOAYKTAa TOpPEHHs B BOJAE U HUCCIEIOBAaHUE
MOJYYEHHOTO PacTBOpa JaKMYCOM.

B3aumozaeincTeue CoONSTHON KUCIOTHI C IUHKOM.

[Tonyuenue runpokcuna meau(ll) u ero paznoxkeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

* O3HaKOMJICHHE C KOJUIEKIUEH TabopaTOpHOi IOCYIbI.

* [IpoBepka repmeTuyHOCTH TTpHOOpa AJIst OTYyIEHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaIaMU, 00pa3yIoLUMU TPaHUT.

* [IpuroroBieHne reTreporeHHON CMECH MOPOIIKOB CEPBI € KEIE30M U UX Pa3IACIICHUE.

* BzaumoeiicTBre pacTBOPOB XJIOPUJIOB U MOJIUIOB KaJIHUs C PACTBOPOM HUTpaTa cepedpa.

* [Tonyuenue runpoxcuaa meau(Il) u ero B3auMoaelicTBHE C CEPHOM KHCIOTOM.

* B3auMo1elicTBHE pacTBOPA COJIbI C KUCIOTOM.

* [IpoBepka 3aK0OHa COXpaHEHHMsSI MAacCChl BELIECTB HAa NPUMEPE B3aMMOJCUCTBUA LIEIOUYU C
KHUCJIOTOM.
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* [IpoBepka 3aKOHAa COXpaHEHUS MAacChl BELIECTB HA IPUMEPE B3aUMOACUCTBUSA IIEIOUU C
couibto xene3a(Ill).

* Paznoxxenue nepokcuaa Bojoposa ¢ nomoinbio okcuaa mapranma (IV). 11. 3amemienue
KEJIE30M MEM B METHOM KYIIOpOCE.

IIpakTHyeckue padoTbl

1. IlpaBuiia TexHUKH O€30MMACHOCTH U HEKOTOPBIE BUABI Pa0OT B XUMUYECKOH J1a00paTopuu
(kabuHETE XUMUH).

2. HaGnroenue 3a ropsimeli CBEYOH.

3. AHanu3 no4BbI (aHANOT PabOThl «OYHCTKA TOBAPEHHOM COJINY).

Baskneiiluue npeacraBuTe/ M HeOpraHnyecknx BemecTs. KosmyecTBeHHbIe OTHOLLIEHUS B
XUMHHI
Cocras Bo3zayxa. [ToHsTre 00 00BEMHOI 01 () KOMIIOHEHTA MPUPOIHOM T'a30BOM CMECH
— Bo3ayxa. Pacuér o0béma KOMIOHEHTa ra30Boil cMecH 1o ero 00bEMHOM J10J1€ M1 HA0OOPOT.
Kucnopon. O3on. [Tonyuenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KUCIOPOIa.
XUMHYECKHE CBOWCTBA KUCIOPO/Ia: B3aUMOAECHCTBHE C MeTaJlIaMU, HEMETAJIJIaMH U CII0KHBIMU
BeecTBamu. [Ipumenenue kucinopoaa. Kpyropopot kuciaoposa B Ipupo/ie.

Oxcunpl. OOpa3oBaHue Ha3BaHUM OKCUIOB 1O UX Gopmynam. CocTaBieHue GopmyI
OKCHJIOB IO UX Ha3BaHUAM. [IpeacTaBuTenu OKCHIOB: BOAA U YIIIEKUCIBIN ra3, HeranéHast
U3BECTb.

Bonopon B mpupose. duznueckrue U XMMHYECKHE CBOMCTBA BOJOPO/IA, €r0 MOIYYEHHUE U
MIPUMEHEHHE.

Kucnotel, ux coctaB u ux kinaccudukanus. Mamukaropel. Tabnuia pacTBOPUMOCTH.
CepHas 1 cossiHasi KUCJIOThI, UX CBOMCTBA U TPUMEHEHHE.

Conu, ux coctaB W Ha3BaHus. PacTBopuMoOCTh cojieid B Boje. IlpencraBurenu comeu:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar Kambius.

[Tocrosinnas Aoraapo. KoswmuectBo BemectBa. Mosb. MossipHas Macca. Kparthbie
€IMHULIBI U3MEPEeHHsI KOJIMYEeCTBa BEIIECTBA — MHUIMMOJb M KHUJIOMOJIb, MUJUIMMOJIIpHAS U
KUJIOMOJISIPHAs MAacChl BEILIECTBA.

Pacuérhl ¢ Hcnonp30BaHNEM MOHITHI «KOJIUYECTBO BEUIECTBAY, «MOJIIPHAS Maccay,
«TMIOCTOSIHHAsE ABOTa/IpoO».

3akoH ABoragpo. MonspHblii 00bEM Ta3000pa3HBIX  BemecTB. OTHOCUTENIbHAS
IUIOTHOCTH a3a Mo Apyromy rasy.

KpatHple enuHuIBI U3MEpPEHHS] — MIWUIMMOJSIPHBIE W KWJIOMOJSPHBIA 0OBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacu€rbl ¢ ucmonb3oBaHHEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YUCIO ABOTAIPON.

T'unpocdepa. KpyroBopot Bojb! B ipupoie. Dusndeckre 1 XuMUYeCKHe CBOMCTBA BOJIbI:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBaHusi, UX cocTtaB. PacTBopuMOCTh OCHOBaHWU B Boje. VI3MeHeHHEe OKpacku
WHIUKATOPOB B MIeN04YHOU cpere. [lpenctaButenu mienoudeid: TUAPOKCHUIBI HATpUA, Kalius U
KaJbIHUs.

PactBopurens u pactBopéHHOe BemecTBo. PactBopsl. PactBopenme. I'mapatsl.
MaccoBast 1075 pacTBOPEHHOTO BellecTBA. Pacd€rbl, CBA3aHHBIE C UCIOJIb30BAaHUEM IOHATHS
«MaccoBasi J0JIsl pACTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpanuu

Omnpenenenne conep:kanns KMCIOPOa B BO3AYXE.

[Tonyuenue kucnopoa pas3noKeHUEM NIEpMaHraHaTa Kajaus U IepoOKCUAa BOAOPOIa.
CoOupaHue MeTo/1I0M BBITECHEHHSI BO3yXa M BOJIbI.

PacnioznaBanue kuciaopoja.

I'openune maruus, xenesa, yris, cepsl U ¢pochopa B KUCIOPOIE.



Koutekuust OkCuoB.
[Tomy4yenue, cobupanue u pacro3HaBaHHE BOJIOPO/IA.
I'openune Bogopoaa.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(1l).
Konnexkuust MUHEpambHBIX KUCIOT.
[IpaBumno pa3daBieHUsE CEPOI KUCIOTHI.
Komnexnus conen.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH B BOJIC.
Hekoropele MeTamibl, HEMETaIbl W COEAMHEHHUS C KOJIMYECTBOM BEIIECTBA,
paBHBIM 1 MOJIb.
Mogenb MomsipHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
e KoJueknus 0CHOBaHUH.
JlabopaTopHbIe ONbITHI
* [ITomyTHEHNE N3BECTKOBOW BOJIBI ITPY IIPOITYCKAHHUM YTJIEKHMCIIOTO rasa.
* [Tonyyenue BOAOpO1a B3aUMOJICUCTBUEM IIMHKA C COJISTHOM KHCJIOTOM.
* Pacrio3HaBaHue KUCIOT € IOMOIIIBIO HHIUKATOPOB.
 3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOUHOM cperie.
* O3HakOMJIEHHME C IIpenaparamMu JOMAIlHEW WM IIKOJBHOM aIlTedKH. pacTBOpaMu
MEepOKCUIa BOJOPOIa, CIIUPTOBOM HACTOMKH MOJ1a, aMMHUaKa.
IIpakTHYeckne padoThI
4. Tlomyuenue, coOMpaHne U pacrio3HaBaHUE KUCIOPOa.
5. [lonyyenue, cobupanue 1 pacro3HaBaHUE BOJOPOA.
6. [IpuroroBiieHre pacTBOpa C 3aJAHHOW MAacCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBA.

OcHOBHBbIE KJIACCHI HEOPTrAHUYECKUX COeTUHEHU I

O6oOmenne cBeneHUH 00 OKcHMIax, WX KiIacCHU(pUKAIMKM, HA3BaHUSAX W CBOMCTBAXx.
CriocoObl MoTy4eHHsT OKCHUJIOB

OcHoBanusl, UX Kiaccu(ukaiys, Ha3BaHUS U CBOMCTBA. B3ammoelicTBue ¢ KUCIOTaMH,
KHCJIIOTHBIMH OKCHJAaMU U COJIAMH. Pa3jokeHne HepacTBOPUMBIX OcCHOBaHUU. CrocoObl
MOJIy4€HHUS] OCHOBAHUH.

Kucnotel, ux kimaccudukanus u Ha3zBaHus. OOmMEe XUMHUYECKHE CBOWCTBA KHUCIIOT.
B3aumopeiicTBue KHUCIOT C MeTaulaMU. DJIEKTPOXUMUYECKUN psAJl HANpsHKEHUM METasuioB.
BzanMmonelicTBHe KHCIIOT ¢ OKCHAAMHM MeETajlaoB. B3anmMmojeiicTBHe KMCIOT ¢ OCHOBAHUSIMM —
peaknus HeWTpanu3auuu. BzammoneiicTBue Kuciaot ¢ coyisiMu. [lomydeHne O€CKUCIOPOAHBIX U
KHUCJIOPOJICOAEPKAIIMX KUCIIOT.

Comu, wux kiaccupuUKaus W CBOWCTBA. BzaumojeicTBue coyied ¢ MeTalaMH,
0COOEHHOCTH ATHX peakiuii. BzanmoaeiicTBrue coeli ¢ CosiMu.

'eneTndeckue psapl MeTaula U HeMeTala. ['eHeTudeckas CBS3b MEXIy KJIaccamu
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
* BzaumoeiicTBrUe OKCHAA KaJdbIUs C BOJOM.
* [ToMyTHEHHE U3BECTKOBOM BOJIBI.
* Peaknus HEUTpanu3auu.
* [Tonyuenue runpoxcuaa meau(Il) u ero B3aumoaelicTBE ¢ KUCIOTOM.
* Paznoxenue runpokcuaa menu(1l) mpu HarpeBanuu.
» B3auMoieiicTBUE KUCIOT C METaINIAMU.
* B3aumoeiicTBHE KUCIIOT C COJISIMH.
* O3HaKOMIICHUE C KOJIJISKIIUEH CONICH.
* Bzaumogeiictaue cynbdara meau(Il) ¢ xenezom.
* B3aumoieiicTBrE COJIeH ¢ COJISIMH.
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* ['eHeTHUecKass CBA3b MEXKAY KIAaCCaMM HEOPraHMYECKUX BEIIECTB Ha MPUMEPE COEAUHEHHM
MEIH.
IIpakTHyeckne padoThI
7. PelieHne SKCIEpPUMEHTANBHBIX 3alady M0 TeMe «OCHOBHBIE KIIACChI HEOPraHMYECKHX
COCITMHEHUI.

Ilepuonnuecknii 3aK0H M NepUOANYECKAS CHCTeMa XUMHYecKuX 3JjeMeHToB /1. U.
Menpeneesa. Ctpoenue aroma
EcrtecTBeHHble ceMelCTBa XMMHUYECKHX D3JEMEHTOB: IIEJNOYHbIE U ILEJIOYHO3EMEIIbHBIE
MeETaJlJIbl, TaJIOreHbl, HHEPTHBIE (Os1aropoiHbIe) ra3pl. AM(pOTEepHOCTb. AM(POTEPHBIE OKCUJIBI U
ruapokcuabl. KomIiekcHbie comu.

OtxkpsiTue JI. . MeneneeBbIM NEpUOAMUECKOTO 3aKOHA U CO3/IaHUE UM IEPUOINYECKOM
CUCTEMbI XUMHUYECKUX IEMEHTOB.

AToMmBl Kak (opMa CyIIeCTBOBaHHMS XMMHYECKHUX 3J€MEHTOB. OCHOBHbBIE CBEJIEHUS O
CTpOEHUM aTOMOB. Jloka3zaTenbcTBa CIIOXKHOCTU cTpoeHus artomoB. OmbiTel Pesepdopna.
[InmanerapHas MOJENb CTPOCHUS ATOMA.

CocraB aTOMHBIX SJEp: NPOTOHBL, HEUTPOHBL. (OTHOCHUTENBHAs AaTOMHas Macca.
B3anMoCBsI3b MOHATHN «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAS AaTOMHAsI MACCay.

Mukpomup. OnekTpoHbl. CTpOo€HHE SIEKTPOHHBIX YPOBHEH AaTOMOB XMMHYECKUX
aneMeHToB 1—20. [loHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @usnuecknii cMbicn cuMBOIMKM [lepmoanueckoit cuctemsl. CoBpeMeHHast
(dbopMynupoBKa MEPUOAMYECKOTO 3aKoHA. VI3MeHeHusi CBOWCTB 3JEMEHTOB B MEpHOJaxX M
rpymnmnax Kak (PyHKIHs CTPOEHHSI SJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepuCcTUKa JJIEMEHTa-MeTajlyla M JJIEMEHTa-HEMeTalla 10 HMX IOJIO)KCHHIO B
MEepUOINYECKON cucTemMe XxuMmuieckux aneMenToB /1. 1. Menneneena.

JdemoHcTpauuu
e Pasnuunbie GopMbI TAOIUI TEPUOTUUECKON CHCTEMBI.
e  MoaenupoBaHue NocTpoeHus nepuoandeckoi cucremel . 1. Menaeneena.
e Mogenu aTOMOB XUMHYECKUX JIEMEHTOB.
e Mojenu aTOMOB 3JIEMEHTOB 1—3-ro eprooB.
JlaGopaTopHble ONBITHI
* [Tosryyenne aMmpoTepHOro rupOKCUIA U UCCIeI0BaHUE €ro CBOMCTB.

Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUT
WNonnas xumuueckas cBs3b. MoHbl, 00pa3oBaHHBIE aTOMaMU METaVIOB U HEMETAaJUIOB.
Cxembl 00pa3oBaHMsS MOHHOW CBSI3W JUIsl OMHApHBIX coequHeHM. MOHHBIE KpUCTAIMYecKue
peméTku u (u3nUecKue CBOKWCTBA BEIIECTB ¢ 3TUM TUIOM pemérok. [lonsrtue o popmynbHOI
€/IMHUILIC BEUIECTBA.

KoBanenTHas xumuueckasi cBsizb. DJIIEKTPOHHBIE U CTPYKTypHBIe (opmynsl. [lonstue o
BaneHTHOCTU. KoBaneHTHast HenossipHast cBs3b. Cxembl 00pa3oBaHUs KOBAJICHTHOW CBSI3M IS
OMHApHBIX coelWHEHUI. MOJEeKyIsIpHbIE U aTOMHBIE KPUCTAUTMYECKHE DPEIIETKH U CBOICTBa
BEILIECTB C 3TUM THUIIOM PEMIETOK.

DNEeKTPOOTPULIATENILHOCTh. Psif  anexkTpooTpuuarenbHocTd. KoBaneHTHas moJisipHas
XUMHUecKas cBs3b. Jlumnonb. CxeMbl 00pa30BaHus KOBAJIEHTHOM MOJSIPHOM CBSI3U IS OWHAPHBIX
coelMHEHUI. MOJEKyIsIpHbIE U aTOMHBIE KPUCTAUIMYECKHE PEIIETKHM UM CBOMCTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

Mertannuueckas XUMHYECKash CBSI3b M MeTallIMdyeckas KpUCTAITIMYecKas peméTka.
CBoiicTBa BEUIECTB € ITUM THUIIOM pelIETOK. EnnHas npupoa XMUMHUYECKUX CBS3EH.

Crenenb okucienus. CpaBHEHHE CTETIEHH OKUCIEHUsI U BaleHTHOCTU. [IpaBuna pacuéra
CTETIeHeW OKUCIICHUS 10 (POPMYTaM XUMUYECKUX COETMHEHUH.
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OKHCAUTENPHO-BOCCTAHOBUTENbHBIE peakiuuu. OrnpenencHue CTENEeHEed OKUCICHUS IS
SJIEMEHTOB, O00pa3yloUIMX BEIIeCTBAa pa3HBIX KiaccoB. Peakuum wuOHHOTO oOMeHa u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peaKUU. OKUCINUTEIb U BOCCTAHOBMUTENb, OKHCIECHUE U
BoccTaHoBieHHE. (CoOCTaBlIeHHE YpPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLuil
METOJIOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpanuu

e Buzneopparmentsl u cnaipl «loHHAsS XUMHUYECKas CBSI3bY.

e  KouleKnus BEeUeCTB ¢ MOHHOW XMMUYECKOH CBSA3BIO.

e Mopenu MOHHBIX KPUCTAJUIMUECKUX PEIIETOK.
e Buzneodpparments! u cnaiinpl «KoBaieHTHAss XMMUYECKas! CBSI3bY.
e Kouleknus BEIecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUS.
e  Mopenu MOJEKYISPHBIX U ATOMHBIX KPUCTAININYECKUX PEIIETOK.
e BuneodparMenTsl u ciaiijipl «MeTtamnyeckass XUMHUECKask CBA3b.
e Komreknus «MeTayisl U CILIaBbI».
e BsaumogelicTBre IUHKA C CEPOM, COIIHOM KHUCI0TOH, Xnopuaom meau (11).
e ['opeHue maruus.
e B3sanmozeicTBre XJOPHOU U CEPOBOAOPOTHOMN BOIBI.

JlabopaTopHbie ONbITHI

* I3rotoBiieHrEe MOAEIH, HILTIOCTPUPYIOIIECH CBOMCTBA METAIUTMUECKOM CBSI3U

9 KJIACC
IToBTOpEeHuUe U 00001IeHNEe CBeleHUI 0 Kypcy 8 kiacca
bunapasie  coegmHeHus.  Okcuapl  cojieoOpasyromue U HecojeoOpasyrolue.
I'uapokcunmpl:  ocHOBaHUS, aM(OTEpPHBIC THAPOKCHUIIBI, KHCJIOPOJCOACPKAIINE KHUCIOTHI.
CpenHue, KUCIble, OCHOBHBIE U KOMITJIEKCHBIE COJIH.

OO6o0menre CBeACHUN 0 XUMUYECKUX peaknmsax. Kimaccuduranus XUMHYECKUX peaKIui
M0 pa3IUYHBIM TPHU3HAKAM: COCTaBy M YHCIIY PEarupylomux W oO0pa3yroIIuxcs BEIIeCTB,
TeroBoMY 3 dexTy, 0OpaTUMOCTH, N3MEHEHHIO CTENIEHEH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX
pearupyromuye BEIIECTBa, arperaTHOMY COCTOSIHUIO PEarupyrollnX BeEIIECTB, HCIOJb30BAHHUIO
KaTajau3aTropa.

[ToHsiTue O CKOpPOCTHM XUMHYECKOW peakuuu. DakTopbl, BIUAIOIIME HA CKOPOCTH
XUMHUUYECKUX PEaKlHil: MpUpoJa pearupyrolnx BEUIECTB, MX KOHIEHTpalMs, TeMIIeparypa,
IJIOIIAlb COMPUKOCHOBEHHU S, HAIMUKE KaTainu3aTopa. Karanms.

JdemoHcTpauuu
O3HakoMJIEHUE C KOJJICKIIUAMHU METAIIOB U HEMETAJLIIOB.
O3HaKOMJIEHUE C KOJJICKIIUAMH OKCUJIOB, KUCJIOT U COJICH.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKLUU OT MPUPOJIbl PEArUPYIOIIUX BELIECTB.
3aBUCUMOCTh CKOPOCTM XUMHUYECKOW PpEAaKIUU OT KOHIIEHTPALlUM pPEArupyromnx
BEIIIECTB.
e 3aBUCUMOCTb CKOPOCTM XHMHYECKOW peaKuud OT IUIOMaA COIPUKOCHOBEHUS
pearupyouux BemecTB (KUK CI0i»).
e 3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT TeMIepaTypbl pearupyromux
BEILIECTB.
JlabopaTopHbIe ONBITHI
* B3anmoseiicTBre aMMuaka U XJIOPOBOJIOPOIA.
* Peakuus HEUTpanu3aluu.
» HaGmronenue TeroBoro 3¢ddexra peakiuu HeUTpanu3aimm.
* BzaumopeiictBue cepHoii Kuciotsl ¢ okcuaom menu(1l).
* Paznoxenne nmepokcuia BOJIOPOAa ¢ IOMOIIBIO KaTala3bl KapToders.
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* 3aBUCHMOCTb CKOPOCTH XMMMUYECKOM PEaKUMM OT MPUPOIbl PEarupyroliuxX BELIECTB Ha
puMepe B3aUMOJICHCTBUS PACTBOPOB THOCYJIh(GaTa HATpHs U XJopuja Oapus, THOCyIb(aTa
HanI/IH nu COH?IHOﬁ KUCJIOTHI.

* 3aBUCUMOCTb CKOPOCTHM XUMHYECKOM peakuud OT NPUPOJBl METANIOB IpU HX
B3aHMO/JICCTBHUH C COJITHOM KHCIIOTOM.

* 3aBUCUMOCTb CKOpPOCTH XHMMMUYECKOH peakuud OT TMpUPOAbl KHUCIOT MpU HX
B3aUMOJICHCTBHH C JKECIC30M.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOU PEAKIIUU OT TEMIIEPATYPHI.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOU PEAKIIUU OT KOHLIEHTPALUH.

® 3aBI/ICI/IMOCTI) CKOpOCTI/I XI/IMI/I‘IGCKOPJI peaKHI/II/I OT II0IIIaaun COHpI/IKOCHOBeHI/ISI
pearupyroumx BemecTB.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOU peakiuu OT KaTanu3aTropa.

XuMH4YeCKHe Peakuii B PACTBOPAX JIEKTPOJIUTOB

[Tonatue 00 HSIEKTPOIUTHYECKON TUCCOIMAIIUN. OJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
MexaHu3M JUCCOIMAIMNA  DJIEKTPOJMTOB C PA3IMYHBIM  XapakrepoM cBs3u. CreneHb
ANEKTPOJIUTUUECKON aucconraniui. CUIbHBIE U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPHH DJICKTPOJUTHYECKOW muccormanuu. Kiaccudukamms
WOHOB M WX CBOMCTBA. KMCIOTHI, OCHOBaHMS M COJM Kak 3JeKTposuThl. X kimaccudukanus u
JIACCOITHAITHS.

O0mme XWMHYECKHE CBOWCTBA  KHCJIOT: WM3MEHEHHME OKpPAacKM  HWHIUKATOPOB,
B3aMMOJICHICTBHE C MeETaUlaMH, OKCHIAAMH ¥ THIPOKCHUIAMH METAUIOB H  COJISIMH.
MonekynspHble ¥ HOHHBIC (TTOJTHBIC U COKPAIEHHBIC) YPABHEHUS PEaKIUi. X UMUUECKHN CMBICIT
COKpAILIEHHBIX YpaBHCHUH. YCIOBHS NMPOTEKAHHUS PEAKIM MEXKIY AJIEKTPOJIUTAMH J0 KOHIIA.
Psanx akTUBHOCTH METaJIJIOB.

OO011ne XUMHUYECKHE CBOMCTBA IIEJIOUEil: B3aMMOJECHCTBHE C KHUCIOTAMH, OKCHIAMH
HEMETaJUIoB, cojsiMu. OOmmue XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICHCTBHE C KUCIOTAMH, Pa3JI0KEHUE IIPU HATPEBAHUH.

OO0mue XWMHUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aUMOJCHCTBHE C KHCJIOTAMH,
IIeI04YaMu, COJIIMH U MeTajllaMu. B3anMonelicTBHE KUCIBIX COJIEH CO MISI0YaMU.

I'uaponu3 kak oOMEHHOE B3aUMOJCHCTBUE COJIEW C BOAOW. ['MApONM3 CONMM CHUIIBHOTO
OCHOBaHHUSI M Cinab0d KUCHOTHL. ['maponm3 comm c¢1aboro OCHOBAaHWS M CHIIBHOW KHCIIOTBHI.
Bomopoansiii mokaszarens (pH).

CBolicTBa KHCJIOT, OCHOBAHWH, OKCHUJIOB M COJIEM B CBETE€ TEOPHUHU AJIEKTPOJIUTUUYECKOMN
JUCCOITUAITMN U TIPEICTABIICHUH 00 OKUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITHSX.

JdeMoHcTpanun

e lcnpiTaHue BEIIECTB U X PACTBOPOB HA 3JIEKTPONPOBOTHOCTb.

e 3aBUCUMOCTb JIEKTPOIIPOBOIHOCTH YKCYCHON KUCIOTBI OT KOHUEHTPAL1H.
e JIBM)KEHHE OKPALICHHBIX HOHOB B AJICKTPUUYECKOM TI0JIE.

e OrmnpeneneHue xapakrepa cpebl B pacTBOpPax COJICH.

JlabopaTopHbIe ONBITHI

¢ lucconmanus cinaldbIX IEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCTOTHI.

* I3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM Cpefe.

* Peakuus HelTpanu3aiuu pacTeopa MEN0UH pa3InYHbIMU KUCIOTAMH.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoaelicTBrE ¢ Pa3IUYHBIMU KUCIOTAMHU.
* B3aumoieiicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(Il).

» B3anMogeiicTBUE KUCIOT C METalJIaMHU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [lonyueHue CTyAHSI KpDEMHUEBOU KUCIIOTHI.

 KauecTBenHas peakiusi Ha XJIOPH/I- WU CYTb(haT-HOHBI.

* I3MeHeHne OKpacku MHAMKATOPOB B IIEJIOYHOM cpefe.
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* B3auMoIeliCTBUE LIEIOYEN C YIIEKUCIIBIM Ta30M.

* KagyecTBennas pCaKnus Ha KaTUOH aMMOHUS.

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

* BzaumoeiicTBre kKapOOHATOB ¢ KUCIOTaMHU.

* [Tonyuenue runpoxcuna xeneza(Ill).

* B3anmopeiicTBue xenesa ¢ pactBopoM cyibdara memu(1l).

IIpakTnuyeckne padoTol

1. Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC <<3JI€KTpOJH/ITI/I‘-IeCKa$I Jucconuanus).

Hemeranabl 1 MX coeTUHEHUS

CtpoeHue aToMOB HEMETAUIOB U WX TIOJIOKEHHE B TEPHOIUWYECKON cucreme. Psp
aneKTpooTpuIarenpHocTH. Kpucrannndyeckue pemeéTkd HEMETalloB — IPOCTBIX BELIECTB.
Ouznyeckue cBoiicTBa  HemeTaioB. OOmme  XUMUYECKHE  CBOWMCTBA  HEMETAJJIOB:
OKHUCJIUTETIbHBIE 1 BOCCTAHOBUTEIbHBIE.

lanorensl, cTpoeHHME HMX aTOMOB M MOJIeKyld. Du3nyeckue M XUMHUYECKHE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB T'aJIOTEHOB B 3aBHCUMOCTU OT UX MOJIOKEHUS
B Iepuoauueckoi cucreme. HaxokneHue TajJoreHoB B TMpHUPOJE M HUX IOJIyYeHHE.
buonorudeckoe 3HaueHNe U TPUMEHEHHUE TaJIOTEHOB.

l'asloreHOBOIOPOIBI M COOTBETCTBYIOLIME WM KHUCIOTBI: IUIABUKOBas, COJIsHas,
OpoMOBOJIOpOIHAs, MOA0BOAOpoaHas. ['amoreHunsl. KauecTBeHHBIE peakuMM Ha TajlOT€HU-
noHsl. [IpuMeHeHne coeMHEHNI TaJIOr€HOB.

O6mras xapakrtepuctrka 37meMeHToB VIA-rpynmbel. Cepa B mpupose U e€ MoaydeHHeE.
AmnotponHbsle MOAu(pUKAIIMU CEephl M HMX CBOWCTBA. XHMHUYECKHE CBOWCTBA Cepbl U €&
IIPUMEHEHHE.

CepoBoI0poA: CTPOECHUE MOJIEKYIBI, (PM3MYECKUE U XUMHYECKHUE CBOMCTBA, MMOJIy4YEeHUE U
3Hauenue. CepoBogopoanas kucinota. Cynbdusl 1 ux 3HaueHue. JIroMuHOOpEI.

Oxcup cepoi(1V), cepruucras kucnora, cyiabhuthl. KauecTBeHHas peakius Ha Cyab(UT-
HOH.

Oxkcun cepri( V1), ceprast kuciora, cyabdarsl. Kpucramioruaparsl.

CepHas KHCIIOTa KaK CHIBHBIN 37eKTposiuT. CBOHCTBA pa30aBIEHHON CEPHOM KHCIIOTHI
KaK TUIWYHOW KHUCIIOTBI: B3aUMOJICUCTBHE C MeETaJIaMH, OCHOBHBIMU U aM(OTEpHBIMU
OKCHJaMH, OCHOBAaHUSMHU M aM(POTEPHBIMU TUIAPOKCUAAMHU, coysiMu. KauecTBeHHas! peakius Ha
cynb(aT-HuoH.

OOmiass xapakTepucTHKa »3JeMeHTOB VA-Tpymmbl. A30T, CTpPOEHHE €ro aroma
1 MOJIEKyJbl. PU3HUYECKHE U XUMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €TI0
OMOJOTHYecKast poJib.

AMMUak, cTpoeHue MOJIEKYIbl M (U3NYECKUE CBOWCTBA. AMMUAYHAs BOJIA, HAIIATBIPHBIN
CIUPT, THIpPAT aMMHaka. JJOHOpPHO-aKIENTOPHBIA MEXaHHW3M OOpa30BaHMS CBS3U B KaTHOHE
aMMoHuA. BocctaHoBuTenbHBIE CBOMCTBa amMmuaka. CojlM aMMOHHMST U WX IPUMEHEHUE.
KauecTtBeHHas peakiys Ha KAaTHOH AMMOHHSL.

Oxcuapl a3ota: HecoeoOpasyroline M KUCIOTHBIE. A30THCTas KHUCIOTa W HUTPUTHL
A30THAas KUCOTA, €€ MoJIydeHUE U cBolicTBa. HUuTpaTs!.

®ocdop, crpoenune atoma u amwtotpornus. Pocounsl. Pochun. Oxcun dochopa(V) u
dochopnas (oprodocdopHas) kucnota. Docdarsl.

OOmiass xapakTepucTuka 31IeMeHTOB I[VA-Tpymmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
MPOCTHIX BEUIECTB U COCTUHEHUN B 3aBUCUMOCTH OT IOJIOKEHHUS JIEMEHTOB B MEPUOJUUECKOMN
cucteme. YTiiepol. AJIOTpomnHble Moaudukanuu: anMas, rpagutr. AMOpPQHBIN yriIepoa: caxka,
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aKTUBUPOBAHHBIM yrojb. ApcopOums. XUMHUYECKHe CBOWCTBa yriepona. Kokcoxumuyeckoe
MIPOU3BOJICTBO U €ro npoaykius. Kapoump.

Oxkcun yranepona(Il): ctpoenue Mosekyssl, moiydyenue u cBoiictea. Oxcup yriepona(lV):
CTPOEHHUE MOJIEKYJbl, [IOJYYE€HUE U CBOMCTBA. YrojpHas kuciaoTa. Cosl yrosbHON KHCIIOTHI:
KapOOHATHI U TUAPOKAapOOHATHl. TeXHWYecKas: U MUIIeBast Co/a.

Opranuyeckast Xumusi. YTJI€BOIOPOIbI.

Mertan, 3TaH M HponaH Kak IpelelbHble (HACBILICHHbIE) YIJIEBOJOPOJbl. DTWIEH U
alleTWJIEH Kak HeNpe/esbHble (HEHAChIIEHHbIE) YIieBOaopoabl. CTpyKTypHbIE (OPMYIIbI
BelecTB. ['opeHue yriaeBoaopooB. Peakiuu neruapupoBaHus NpeaebHbIX YIIIeBOJOPOIOB.

CrupThl. DTHIOBBIN CIUPT, €0 MOJy4eHHE, MPUMEHEHHE M (PU3MOJIOTHIECKOE JCHCTBUE.
TpéxaToMHBIM cIUPT MIHLEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne aroma u HaxoxjaeHue B npupoje. Cuwmmuuasl u cuinad. CoiicTBa
kpemHus. Oxeup kpemuus(IV). Kpemuuesas kuciora u e€ conu.

[IpousBoacTtBo crexna u  neMmeHta. IIpoayknus CHIMKAaTHOM IPOMBIIIJIEHHOCTH:
OTNITUYECKOE BOJIOKHO, Kepamuka, Gapdop, pasac. OnTuyeckoe BOJIOKHO.

Hemerannel B mpupoge. @pakiMOHHAs NEPEroHKa >KUIKOTO BO3JAyXa Kak croco0
MOJIyueHUs: KHcIopoAa, a3ota u aproHa. llomydenue Qochopa, kpemHus, xjgopa, Hoja.
DIIEKTPOJIN3 PACTBOPOB.

[lonyuenue cepHOM KHUCIOTHI: CBIPHE, XMMH3M, TEXHOJIOTHYECKas CXema, METO]l
KHIISIIETO CII0sI, TPUHITUITBI TETUI00OMEHa, TPOTUBOTOKA U IUpKysinun. Oneym. [IponsBoacTBo
aMMuaka: ChIpbE&, XUMU3M, TEXHOJIOTHUECKask CXeMa.

JdeMoHcTpauuu
Komneknus HemeTamnios.
Moneny KpUCTaNIMYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIDHBIE.
O30HaTOp M NPUHLUIBI €70 PabOTHI.
I'opeHne HeMeTalI0B — MPOCTBIX BELIECTB: cepbl, hocdopa, IpeBECHOTO YIIs.
OO0pa3s1bl raJOreHOB — MPOCTHIX BEIIECTB.
B3auMonelicTBre TaJIOre€HOB ¢ METALIIAMHU.
BeiTecHenue ximopa OpoMOM MIIM MOJa U3 PACTBOPOB UX COJIEH.
e Kosekus npupoHbIX COEUHEHNN XJI0pa.
e BsaumopaelicTBue cepbl ¢ METaLIaMU.
e ['opeHue cepsl B KHUCIOPOJE.
o Komnekuus cyabGUAHBIX Y.
KavecTBeHHast peakuys Ha Cylb(UA-HOH.
Obec1BeunBaHUE OKPALLICHHBIX TKAHEH CEPHUCTHIM Ia30M.
B3aumoneiicTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MENIBIO.
OOyriMBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEpHOI KUCIOTOM.
Huarpamma «CocTaB BO3LyXa».
Buneodparments! u ciaiinel «[Itnusn 6a3zapsiy.
[Tonmy4yenue, cobupanue u pacrno3HaBaHHE aMMHAKa.
Paznoxenune 6Mxpomara aMMOHHMS.
B3anMoericTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.
I'openne u€pHoro nopoxa.
PasnoxeHne HuTpara Kajaus U TOPEHUE B HEM IPEBECHOTO YTrOJIbKA.
OO6pa3s1bpl IpUPOAHBIX coeanHeHuH hocdopa.
I'openue pocdopa Ha Bo3ayxe U B KUCIOPOJIE.
[Tomy4yenue 6enoro ¢pocdopa 1 UCHBITAHUE €r0 CBOMCTB.
Komnexmus «O6pa3ibl IpUpOAHBIX COSAUHEHHUH yriepoaay.
IToprper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BELIECTB WM Ta30B
AKTUBUPOBAHHBIM YIJIEM.
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YeTpoicTBO MPOTUBOTA3A.
Mogenu MOEKyJl METaHa, 3TaHa, ITWICHA U alleTUJICHA.

B3aumoeiicTBue sTriIeHa ¢ OPOMHOI BOJIOM M pacTBOPOM IepMaHraHaTa Kausl.
OOm1re XMMUYecKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOW KHUCIIOTHI.
KauectBenHnas peaxius Ha MHOTOATOMHBIE CITUPTHI.

Komekmwust «O0pa3ibl IPpUPOTHBIX COSAMHCHUN KPEMHHS .

Komnnekuus crekia, kepaMUKH, LIEMEHTA U U3/I€IUNA U3 HUX.

Komnnexkuus npoiyKIuy CUIIMKAaTHOM MPOMBIIIJIEHHOCTH.
BuneodparmenTs u ciaiiap! «[Ipou3BoACTBO CTEKIIA U IIEMECHTAY.
Komnexuus «IIpupoHpie cCOEAMHEHNUS] HEMETAJLIIOBY.

BuneodparmenTs! u cnaiapl «PpakmoHHAs IEPErOHKA KUKOTO BO3AyXay.

Buneopparmentst u cnaiiasl  «llodydeHue Boaopoda, KHCIOpOJa U TaJOT€HOB
ANEKTPOJIUTUYECKUM CIIOCOOOM.

Monenu anmnapaToB JUisi IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mopenp Kunsero ciosl.
Moenrs KOJIOHHEI CHHTE3a aMMHUAaKa.
BuneodpparmenTs! u cnaiiapl «[Ipor3BoACTBO CEPHOM KUCIOTHIY.
BuneodparmenTs! u cnaiiasl «I[Ipon3BoacTBo aMmMuakay.
Komnekuust «Coipb€ A1l TOJYy4EHUSI CEPHOU KUCTOTHI».

JlabopaTopHbIe ONbITHI

* Pacrro3naBanme rajgoreHn1-noHOB.

» KauecTBeHHbIEe peakiiuu Ha Cylb(aT-nOHBI.

» KayecTBeHHas peakuys Ha KAaTHOH aMMOHMUSL.

* XMMHYECKHUE CBOMCTBA a30THOM KUCJIOTHI, KaK JIEKTPOJIUTA.

» KayectBenHnblie peakiuu Ha (ochar-uoH.

* [Tonyyenue u CBOMCTBA YrOJbHOM KUCIIOTHI.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [Iponyckanue yriekuciioro raza yepe3 pacTBOp CUIIMKaTa HaTpUsl.
IIpakTuyeckue padoTbl

2. VI3yueHnune CBOMCTB COJITHON KHCIIOTHI.

3. 3y4yeHue CBOMCTB CEPHOM KUCITIOTHI.

4. [lonyyeHre aMMHaKa U U3y4€HHUE €ro CBOMCTB.

5. [lomyyenue yraekucioro raza. KauecrBeHHas peakiusi Ha KapOOHaT-HOHBIL.

MeTaibl 1 UX COETUHEHUS

[lonoxxeHne MeTalJIOB B IEPHOAMYECKOM CHCTEME XUMHUYECKuX dneMmeHToB J[. U.
MenjeneeBa, CTpOEHHME aTOMOB M KpPUCTAJUIOB METAUIOB. MeTaunyeckas CBA3b H
MeTaJUIMYecKas KpucTajuinyeckas pemérka. PU3MuecKue CBOWCTBA METAUIOB: 3JIEKTPO- U
TEIUIONPOBOJHOCTb, OTPAXKAIOIIAsl CIOCOOHOCTb, INTACTUYHOCTh. YEpHBIE U LIBETHBIE METAJLIBI.

Mertaibel Kak BOCCTAHOBUTEIH. DJIEKTPOXUMHUYECKUN psiji HaNpsbkeHU. B3aumonelicTue
METAJJIOB C HEMETAJNIAMH, OKCHJIaMU, KUCIIOTAMH, COJISIMHA. AJIFOMUHOTEPMHUSL.

OOmast xapakTepucTuka 37eMeHTOB |A-Tpynmbl. OKCHIBI W THIPOKCHBI IIEIOYHBIX
METaJJIOB, UX IOJIyYE€HUE, CBOWCTBA, IPUMEHEHUE. BaykHelMe cou EN0YHbIX METAIOB, X
3HAUEHUE B MPUPOJIE U KU3HU YEIIOBEKA.

OOmass  xapaktepuctuka  snemMeHToB  ||A-rpynmbl.  Oxcuasl ¥ THAPOKCHIBI
LIEJIOYHO3EMETIBHBIX METAJNIOB, UX IOJIyYEHUE, CBOWCTBA M INpUMEHEHHE. BakHelimue comiun
IeJIOYHO3EMENIbHBIX METAJJIOB, MX 3HAu€HHE B NMPHUPOJE M >KU3HMU 4yeroBeka. KapOoHnarsl u
THJIPOKapOOHATHI KaIbLIUS.
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Bpemennas u nocrosiHHas KECTKOCTh BOABI. CIOCOOBI yCTpaHEHHsI BPEMEHHOM KECTKOCTH.
CriocoOsl ycTpaHEeHHS TIOCTOSTHHON KECTKOCTH.

CoenuHeHus aMlOMHHHS B TMPUPOJEe. XUMUYECKHE CBOWCTBA amtoMHHHUS. OCOOEHHOCTH
OKCHJIa ¥ THAPOKCUIA ATIOMHUHUS Kak aM(DOTEPHBIX COSAMHCHMA. BakHEeHIIIne CONMM aTFOMUHHUS
(xmopun, cynsdar).

Ocobennoctu crpoeHust atoma kenes3a. JKeme3o B mpupojne. BaxkHeitmme pyasl jkemnesa.
[Tonyuenue uyryna u cranu. Okcuapl u ruapokcusl xeneza(ll) u (II1). Conu xenesza(Il) u (I1I).
OO6HapyxeHne KaTHOHOB Jelle3a B pacTBOpe. 3HAUEHUE COETUHEHUM Kelle3a.

Koppo3us razoBas (XMMHU4YECKast) U AJICKTPOXMMHUYECKAs. 3alUTa METAJUIOB OT KOPPO3HH.
Meramsr B npupone. Ilomarne o weramnypruu. UYépHas W IBETHas METaJLIyprus.
[Inpomeramnyprus, THUAPOMETAIUIYprus,  JJIEKTpoMeTaurypruss.  JIOMEHHBIM  Ipolecc.
[TepepaboTka uyryHa B cTajib. DJIEKTPOJINU3 PACILIIABOB.

JdeMoHcTpanuu

e B3sanmopeiicTBre HATPUs, JUTUA U KaJIbLUS C BOJOM.

I'openne HaTpus, Maraus U keje3a B KUCIOpOJIe.

Benbimka TepMUTHOM cMecH.

B3anmopeiicTBre cMecH MOPONIKOB CEPhI U KeJe3a, IIMHKA U CEPBI.
BzaumoeiicTBrE aMFOMUHUS C KUCIIOTaMHU, I[eJI09aMH M BOJIOM.
B3anmMopeicTBure xene3a u My C XJIOPOM.

B3anmopeiictBue Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KHCJIOTOM M a30THOW KHUCIIOTOMU
(pa30aBieHHON U KOHIIECHTPUPOBAHHOM).

Oxkpacka I1aMeHH CO€IMHEHUSMHU IIEJOYHbIX METAJIOB.

Oxkpacka miaMeHH COeIMHEHNSMH IEeJIOYHO3EMEIBHBIX METAJIOB.

T"amenune u3BecTH BOJOM.

[Tonydenne xECTKOM BOJBI B3AMMOJAECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

YcTpaneHue BpeMeHHOM KECTKOCTH KUIISTYCHUEM U 100aBJICHUEM COJIbI.
YcTpaHneHue noCTOSTHHON KECTKOCTH JO0OABICHUEM COJIBI.

HMoHUTHI 1 IpUHIKTT UX ACUCTBUS (BUICOPPArMEHT).

Kosnexuust npupoiHbIX COETUHEHUIN aTFOMUHUS.

e BuneodparmenTs! u ciaiiipl «OKCHA aTIOMUHUS U €70 MOAU(PUKAILIUN.

e [lonydyenue am(poTepHOro rUAPOKCUIA ATTIOMUHUS U UCCIIEOBAHUE €T0 CBOMCTB.
e  Komreknus «XUMUYECKNE NCTOYHUKU TOKa.

e Pe3ynbTaThl AIUTENBHOTO SKCIIEPUMEHTA 10 U3YUYEHUIO KOPPO3UU CTAIBHBIX M3 B

3aBUCHUMOCTH OT YCJIOBUH IPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(1l) Bogopoom.

BuneodparmenTs! u crnaiipl «[Ipor3BoACTBO YyryHa U CTaIN».

BuneodparmenTs u cnaiasl «M3ae1us U3 4yryHa v cTajim.

BuneodparmenTs u crnaipl «IIpon3BoACTBO ATFOMUHHUS.

JlaGopaTopHble ONBITHI
* B3aumogeiicTBue xenesa ¢ pactBopoM cyibdara meau(Il).

* [TonyyeHnue U3BECTKOBOM BOJBI U OIIBITHI C HEM.

* [Tonyuenne ruapoxcuaos sxemesa(ll) u (111).

» KayecTBeHHbIE peakIMy Ha KATUOHBI JKeJe3a.

IIpakTnyeckne padoTsl
6. XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

7. PellieHne 3KkciepUMEHTANIBHBIX 33/1a4 10 TeMe «MeTasuibly.

XuMus M OKpy:KamoIas cpeaa
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Crpoenne 3emiu: sIpo, MaHTHsS, 3eMHas Kopa, JuTocdepa, ruapocdepa, atmocdepa.
Xumnueckuit coctaB 3emid. I'opHbie nopoasl. Munepansl. Pynpl. OcagouHble TOpHbIE TOPOABI.
ITone3Hble uckonaeMsle.

VICTOYHMKHM XMMHUYECKOTO 3arps3HEHUs OKpyXaromeil cpenpl. [To6anpHble IKOJOTHUECKUe
npoOsieMBbl  YeloBeYeCTBa: HApyHICHHE OHOT€OXMMHYECKHX KPYrOBOPOTOB XHMMHUYECKHX
3JIEMEHTOB, MOTEIJIEHUE KIIMMaTa, KUCIOTHbIE JOKAU U ap. O30HOBbIE IbIpbl. MexayHapoaHOE
COTPYJHHYECTBO B OO0JACTH OXpaHbl OKpPYKaOIIEH cpeabl OT XUMHYECKOTO 3arpsi3HEHUs.
«3enéHast XUMUs».

JdeMoHcTpanuu
BuneodparmenTs u ciaiiasl «CtpoeHue 3eMiH U €€ XUMUYESCKHI COCTaB.

Konexnust MUHEPAIOB ¥ TOPHBIX TIOPOL.

Komnekuus «Pyapl MmeTamoBy.

BuneogparmenTs! u cnaiipl «I'1obanbHble 3K0JI0rHUECKre TPOOIEMbI UETI0BEYECTBAY .

BuneodparmenTs! u ciialiibl 0 CTENEHU YKOJIOTHYECKON YHCTOTHI TOBApA.
JlabopaTopHbIe ONbITHI

* N3yueHue rpanura.

* 3yyeHne MapKupOBOK pa3IMYHbIX BUJIOB MPOMBIIIIEHHBIX U IIPOJAOBOJIbCTBEHHBIX
TOBApOB.

O0001meHNe 3HAHUI 10 XUMHMH KYPC€a OCHOBHOM IIKOJIBI.
IMoaroroBka kK OCHOBHOMY IroCyJAapCTBEHHOMY 3K3aMeHY
CrpoeHue aTromMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTa B TIEPUOAUYECKOM
cucteMe. CTpoeHHE BELIECTBA: XMMUYECKasl CBA3b M KPUCTAUINYECKAs] PEIIETKA. 3aBUCHUMOCTD
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, 0JaropoaHbIX
ra3oB) OT IOJIOKEHMsSI DJIEMEHTOB B MEPHOIUYECKON cucteme. TUIONOrus HeopraHu4ecKhx
BEILIECTB, pa3/ieJICHUE UX Ha Kiaccsl ¥ rpynnsl. [IpeacraBureny.

[Ipu3Haky U yciaoBHUS MPOTEKAHUS XUMHYECKUX PEaKIMU. THUMOJOTHS XUMHUYECKUX PEaKIi
o pa3INnYHBIM MIPU3HAKAM. Peakun HMOHHOTO oOMeHa. OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUY.

XHUMHYECKHME CBOWCTBA NPOCTBIX BEUIECTB. XAapaKTEpHbIE XUMHUYECKHE CBOICTBA
coJieoOpa3yolIuX OKCHUIOB, TUIPOKCUIOB (OCHOBAaHUM, KHUCIOPOJCOJIEPKAUIMX KUCIOT U

aMmdoTepHbIX TUIAPOKCHJIOB), COJICH.
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B paboueii mporpamMmme mpeaycMOTpeHbI (OPMBI MPOMEKYTOYHOW M UTOTOBOW aTTECTAIlUU:

CaMOCTOATCIIBHBIC, TMPOBCPOYHBIC, IIPAKTUYCCKHUC W KOHTPOJIbHBIC

aTTecTaIus MPEAYCMOTPEHA B BUJIE UTOTOBOM KOHTPOJIBHOM pabOTHI.

pabotel. Hrtorosas

Ne @opMBI KOHTPOJIA Kousmmuectso
n/n 8 kiacc 9 xmacc
1 CamocTtosTrenbHble pabOTHI 10 10
2 ITpoBepounas padota 2 -
3 [IpakTuyeckne paboOTHI 7 9
4 Tekymre KOHTPOJIBHBIE pa0OTHI 4 4
5 Wrorosas koHTposbHas paboTa 1 1
Pa3znen 3. TemaTnueckoe NJIaHUPOBaAHHE ¢ (PUKCALME YACOB HA N3yYeHUE KAKIO0M
TEeMBbI
8 kiacce
Ne TeMbl KoanuecTBo B TOM YHCJIE:
n/n JacoB
BCEro NpPaKTHYecKue | KOHTPOJIbHbIE
padoThI padoThI
1. HayanpHbIe TOHATHSA U 3aKOHBI XUMUHU 30 3 1
2. Baxneiimme npeacraBuTenn 26 3 1
HEOPraHMYECKHUX BEIECTB.
KoanuecTBeHHBIE OTHOLIEHUS B
XUMUHU
3. OCHOBHBIE KJIaCChl HEOPraHUYECKUX 15 1 1
CO€OUHEHMUI
4, [lepuoanueckuii 3aK0H U 12
MePHOIUIECKast CUCTEMA XUMUYECKUX
snemenToB .M. MenneneeBa 1
5. Xumudeckas cBI3b. OKHUCIUTEILHO- 12
BOCCTaHOBUTEJIHHBIE PEAKIIHH




19

6. [ToBTOpEeHHE MaTepualia Kypca XUMHAH 7 - 1

8 kiacca

UTOroO: 102 7 5)

9 kJacc
Ne TeMbl KoauuecTBO B TOM 4YHCJ€!
/i 4acoB 1o
TeMe
BCEro NpaKkTHYeCKHe | KOHTPOJIbHbIE
padoThI padoTsbI

1. [ToBTOpeHME 1 0000IIEHNE CBEICHUIA 23 1 1

1o Kypcy 8 kinacca
2. XUMHUYECKUE peaKllui B pacTBOpax 16 2 1

AIEKTPOJIUTOB
3. Merasuisl ¥ UX COETUHEHUS 19 2 1
4, Hemeraiuisl 1 UX cOeqUHEHUS 27 4 1
5. XuUMHS ¥ OKpY>KaroIas cpeaa 2 - -
6. OO6o01enre 3HaHUHM IO XUMHUHU Kypca

OCHOBHOM 1IKOJIbI. [loaroToBka k

OCHOBHOMY IrOCyJIapCTBEHHOMY 6 - 1

JK3aMEHY

HUTOI'O: 93 9 5




