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MNOSACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma cocTaBieHa B COOTBETCTBHM C TpeOoBaHusAMHU DenepalibHOTO TOCYJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAAPTa OCHOBHOTO OOILEro
o0Opa3oBaHus BTOPOTO TMOKOJIeHUs, [IpumMepHOii mporpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus 1Mo XUMUH U aBTopckoit [Iporpammsl kypca xumuu Juist 8-9 kinaccos
o0meoOpa3oBarenbHBIX yupexaeHuii(6a3ossiii  ypoenb) O.C. T'abpuensHa (2010roma). Hacrosmas mnporpamma yuuThIBaeT pekoMmeHgauuu Ilpumepnoit
MIPOrpamMMbl 10 XUMHH I OCHOBHOM IITKOJIBL.

Pabouas mporpaMma 1o XMMHUH: KOHKPETU3UPYET IMOJIOKEHUS (PYHIAMEHTAIBHOTO Si7jpa COJIEpKaHUS OOY4YEeHUS XMMHHU C YYETOM MEKIIPEIMETHBIX CBS3EH
YUEOHBIX TPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA; OIMpPENENseT IOCIIEA0BATEILHOCTh W3YUCHHs €IWHUI] COJEpXKaHWUA OOy4eHUS XUMUU U (OPMHUPOBAHUS
(pa3Butusl) OOMKX YYEOHBIX M CHEIM(PUUECKUX MPEIMETHBIX YMEHHIA; 1aCT OpUEHTHUPOBOYHOE paclpeieiieHne yueOHOro BpeMEHHU 10 pa3zesiaM U TeMaM Kypca B
MOJIAIBHOCTH «HE MEHEE).

Copnepxanue MporpaMMbl HampaBiICHO HAa OCBOGHHE 3HAHWW M Ha OBJAJCHHE YMEHUSMH Ha 0a30BOM YpOBHE, 4YTO cOOTBeTcTBYeT OOpa3oBaTesbHOM
nporpamme IIKosbl. OHa BKJIIOYAaeT BCE TEMBI, MPEIYyCMOTPEHHbIE (elepalIbHbIM TOCYJapCTBEHHBIM O00pa30BaTEbHBIM CTAaHAAPTOM OCHOBHOTO OOLIEro
0o0pa3oBaHus 10 XMMHUHU U aBTOPCKOH MporpamMmMoit yueOHOro Kypca.

[Tporpamma kypca «XHUMHUU» MOCTPOCHA HA OCHOBE CIHPAIBHONW MOJENH, MPEAyCMaTPUBAIOLICH MOCTENEHHOE PAa3BUTHE U YIIyOJIEHHE TEOPETUYECKUX
MPEJCTaBICHUN MTPU JIMHEHHOM 03HAKOMIIEHUH C AMITUPHYECKUM MaTEpUAIOM

B mpenmerax ecTeCTBEHHO-MAaTeMaTHYECKOTO LHUKJIA BEAYIIYI0 POJb MrpaeT MO3HABaTENbHAas AEATENIbHOCTb W COOTBETCTBYIOIIME €H IO3HABaTeIbHbBIC
yueOHbIe IeiicTBUA. B CBS3U € 3TUM OCHOBHBIMH 1eJSIMM 00YUYeHHSI XMMHH B OCHOBHO¥ IIKOJIe SIBJSIIOTCH:

1) dbopmupoBanue y 00yJaromuxcs yMEHUs BUAETh M TOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JUTSI K&KIOTO YeIOBEKa HE3aBHCUMO OT
ero npodeccuoHaIbHOM AEATENbHOCTH; YMEHUS pa3ianyaTh (PaKThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BHIBOJIBI, BUAETH HX CBSI3b C KPUTEPUSIMH OIICHOK U CBA3b
KPUTEPHEB C ONPENIEICHHON CUCTEMO IEHHOCTE!, POpMyTUpOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;
2) hopmupoBanue y 00y4aromuxcs HEJIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMUH B CO3JAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHHS
OOBSICHATH OOBEKTHI U IPOIIECCHI OKPYKAIOIIEH AeHCTBUTENFHOCTH — MPUPOIHOM, COLMANTBHOM, Ky IbTYPHOH, TEXHUUYECKOM CpeJibl, UCTIONb3Ys IS 3TOTO
XUMUYECKUE 3HAHUS;
3) npuoOpereHure 00yJaroIUMUCS OMbITA Pa3HOOOPa3HON AEATEIbHOCTH, IIO3HAHMS U CAMOIIO3HAHUS; KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHTHOCTEI),
MMEIOIINX YHUBEPCATLHOE 3HAUCHUE JUTS PA3InYHBIX BUIOB JCATEIIHOCTHU: PEIIeHuUs Mpo0iieM, IPUHATHS PELICHUH, TONCKa, aHalTu3a 1 00paboTKu HHpOpMaIuy,
KOMMYHHUKAaTHBHBIX HAaBBIKOB, HABHIKOB M3MEPEHHH, COTPYIHHUECTBA, O€30M1acCHOT0 OOpAIleHHUs C BEIIECTBAMU B MIOBCEHEBHOM KU3HH.

3agayamu u3ydyeHus yueOHOro npeamera « XMMHSI» SBISIOTCS:

y4eOHble: GopMUPOBAaHUE CUCTEMbI XMMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
pPa3BUBaIOLIMeE: PA3BUTHE JIUYHOCTH OOYUAIOIINXCSl, UX MHTEIJICKTYaIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, (DOPMUPOBAHUE Y HUX I'YMAaHUCTUYECKHX

OTHOIIEHHUH U 3KOJIOTUYECKH LIEIecO00pa3HOr0 NOBECHNUS B OBITY U B TPYIOBOM AEATEIBHOCTH;
BOCHHMTATedbHbIe: (OPMUPOBAHUE YMEHHUH 0€30MacHOro OOpalleHusi C BEIIECTBAMH, HUCIOJIb3yeMBIMH B TOBCEIHEBHOW KHM3HH; BBHIPAOOTKA MOHUMAHUS

00I11eCTBEHHOH MOTPEOHOCTH B Pa3BUTUU XUMHH, a TaKXKe (POPMUPOBAHNE OTHOIIEHUS K XUMHH KaK K BOZMOKHOM 00nacT Oyaymiei mpakTu4ecKon AesTebHOCTH.

PabGouas nporpamMmma noCTpocHa Ha OCHOBC KOHLICHTPUUYCCKOTO MOAXOJaA. 910 AOCTUTACTCA MYTEM BBIYJICHCHUSA ,Z[I/I,Z[aKTI/I‘IeCKOI‘;I CAUHHUIbI — XUMHUYCCKOI'O
3JICMCHTA - U ,Z[aJII:HeI‘;IH_ICM YCJIOXHCHUHU U PACIIUPCHUUN €C. 3CCh TAKOBBIMHU BBICTYIAIOT (bOpMBI CyECTBOBAaHUSA (CBOGO,Z[HBIC aTOMBbI, IPOCTBIC U CJIOKHBIC



BellecTBa). B mporpamme y4uThIBaeTCS peaM3alivs MEXIIPEIMETHBIX CcBs3eil ¢ KypcoM ¢usuku (7 ximacc) u 6uonoruu (6-7 Kinaccel), I/A€ JAAETCS 3HAKOMCTBO C
CTPOCHHEM aToMa, XMMUYECKOH OpraHu3alneil KIETKH U MpolieccaMi 0OMEHa BEILECTB.
JINYHOCTHBIMHM Pe3yIbTATAMM U3yUEHUs NpeaMeTa « XUMUS» SABISAIOTCS CIEIYIOIINE YMEHUS:

0CO3HaBaTh CAMHCTBO U LCIOCTHOCTD OKPYKAIOIICTO MHUPA, BO3MOKHOCTHU €TI0 TIO3HABACMOCTH U 0OBSICHUMOCTH Ha OCHOBE ,Z[OCTI/I)KCHI/Iﬁ HAayKH;

MOCTCIICHHO BBICTPAHMBATH COOCTBEHHOE HECJIOCTHOC MHPOBO33PCHUC. OCO3HABATH HOTpGGHOCTL 1 TOTOBHOCTH K CaM006paSOBaHI/IIO, B TOM YHUCJIC U B
paMKax CaMOCTOSTEIILHOM ACATCIBbHOCTH BHEC IIIKOJIBI,
OLCHUBATDH JKU3HCHHBIC CUTyallUN C TOYKH 3pCHUA 0e30IacHOro 06pa3a JKU3HU U COXPAaHCHUA 3O0POBbS;

OLICHUBATH JKOJIOTUYECKUM PUCK B3aUMOOTHOILICHUN YEJI0BEKA U IIPUPOIBL.

(opMHUpPOBATH HKOJOTHUECKOE MBIIUIEHUE: YMEHUE OLIEHUBATh CBOIO JIEATEILHOCTh M IMOCTYIKU JPYTUX JIOACH C TOUKH 3pEHUS] COXPAHEHUS OKPYKatoIei
Cpeabl - TapaHTa )XM3HU U O1aronosyqus Jroaei Ha 3emiie.

MeTtanpeaMeTHbIMHU PE3yIbTaTaMu U3yUEeHHUS Kypca « XUMUs» SBIsIETCs JOPMUPOBAHNUE YHUBEPCAIBbHBIX yueOHbIX neiictuit (YVY /).

Pecynamusuvie YYII.

CaMOCTOSITEIIbHO OOHAPYKUBATh U (POpMyIHpPOBaTh ydeOHYIO TPOOIIEMY, ONIPENENIATh 1elb YIeOHON AeATeIbHOCTH;

BBIIBUTaTh BEPCHUU pEILICHHs NpOOJIEeMbl, OCO3HABAaTh KOHEUHBIM pe3yibTaT, BHIOMpATh W3 MPEUIOKEHHBIX W HUCKaThb CAaMOCTOSITEIBHO  CpENCTBA
TOCTHKEHUS LIEJIH;

COCTaBJIAThH (MHIUBHIYAIbHO WM B TPYIINE) IJIAH PEIICHHs TPOOIIEMBI;

paboTas 1o IUIaHy, CBEpsATh CBOU JACHCTBHS C IENIBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITEIBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSTENIFHO BRIPAOOTAHHBIE KPUTEPUU OLICHKH.

Tloznasamenvuvie YY/I:

aHAJTM3UPOBATh, CPABHUBATH, KJIaCCU(UIIUPOBATh U 0000IIaTh (PAKTHI U SBICHUS. BBIABISATS MIPUUUHBI U CIEICTBHS MIPOCTHIX SBJICHUM.

OCYIIECTBIISITH CPAaBHEHHE, KITACCH(PHUKAIINIO, CAMOCTOSATEIILHO BEIOMPAs OCHOBAHUS U KPUTEPUH JIJIsl YKa3aHHBIX JIOTHUECKUX OTIepalnid;

CTPOMTBH JIOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIIEJICTBEHHBIX CBSI3€H.

CO3/1aBaTh CXEeMaTHYECKUE MOJIENU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.

COCTaBJIATDH TE3UCHI, PA3JINYHBIC BUJIBI TUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBAaTh HH(OPMAIMIO W3 OJHOTO BUAA B APYroi (TabIuIly B TEKCT U IIp.).

YMETh OTIPEEIATh BO3MOXHBIE HCTOUHUKU HEOOXOJUMBIX CBEICHUH, MPOU3BOANUTH MOMCK HH(OPMAINH, aHATTM3UPOBATh U OLIEHUBATD €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YYJI:

CamocTOsTEeIHbHO OPraHU30BbIBATh y4eOHOE B3aUMOACHCTBHE B IpyIIe (ONPeAesaTh OOIIHE LEeNH, PaCpeieisaTh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T.1.).
IIpeaMeTHBIMH pe3yJIbTATAMHU U3YYCHUS IIPEAMETA SBISAIOTCS CIECAYIOIIUE YMEHHUS:

¢ OCO3HAaHMUC POJIM BCUICCTB:

- OIIPEJEIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOAE U TEXHUKE;
- OOBSCHSATH POJIb BEUIECTB B X KPYTOBOPOTE.

® PAaCCMOTPCHUC XUMHNYCCKUX ITPOLCCCOB:

- IIPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOJUTh YEPThI, CBUICTENBCTBYIONINE 00 OOIINX MPU3HAKAX XUMUYECKUX MTPOLIECCOB U MX PA3THUHIX.



® JCIOJIb30BAaHNE XUMUYCSCKUX 3HAHUU B 6I>ITyZ
— 00BICHATE 3HAUECHHE BCIIICCTB B )KU3HU U XO03SMCTBE YeIOBEKA.

® 00BACHATH MUP C TOYKHU 3PpCHUA XUMHUMU:
— ONCPCHUCIIATD OTIIMYUTCIIBHBIC CBOMCTBA XUMHYECKHUX BCHICCTB,

— pa3jinvdaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;
- OpCACIATE OCHOBHBIC KJIACCHI HCOPIraHUYCCKUX BCIUICCTB,
- HOHUMATb CMBICJI XUMHUYCCKHUX TCPMHUHOB.

® OBJIAJICHUE OCHOBAMU METOJIOB [TO3HAHUS, XapAKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKOH HaykH (HaOIr0ieHNe, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B TIO3HAHUH ITPUPO/IBI;
- IPOBOJIUTH XUMHUECKUE OMBITHI U 3KCIIEPUMEHTHI U OOBSCHSITH UX PE3YIIbTATHI.

¢ YMCHUC OLICHMUBATH NOBCACHUC UCIIOBCKA C TOYKH 3pCHUA XUMHYECKOI 0€30MacHOCTH 10 OTHOILIEHHUIO K YCJIOBCKY U IIPUPOIC:
- UCIIOJIb30BATh 3HAHUWS XUMUHU ITPU CO6JIIO,Z[CHI/II/I IMpaBHJI UCIIOJIb30BAHUA OBITOBBIX XUMHYECKUX penaparTrosB;

— pa3jinvaThb OMACHbIC U Oe30IacHbIC BCIICCTBA.

OcHoBHOM (hopMO¥ oOpraHmzanMu y4eOHOrO Tpollecca SBISETCS KIIACCHO-YpOYHAsl cHUcTeMa. B KkadecTBe JOTMOTHHUTENBHBIX (OpPM OpraHu3auu
00pa30BaTENILHOTO TPOLIECCa HCIOJB3YeTCs CHUCTEeMa KOHCYJIbTAllMOHHOW TOANCPKKH, WHIMBUAYAJIbHBIX 3aHATHHA, CaMOCTOSITENbHas paboTa ydalquxcs ¢
UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH.

Peanuzanuss naHHOW mMpOrpaMMbl paccuMTaHa Ha UCMOJIb30BAaHUWE TPAIUIMOHHBIX TEXHOJOTHMH 0O0pa3oBaHUs, a TaK e METOJOB COBPEMEHHBIX
o0Opa3oBaTeNbHBIX TeXHOJNOTHH. C HCIOIB30BaHUEM clenyromux (opM paboThl, TAKMX Kak JeKuus, Oecena, pacckas, HHCTPYKTaX, IEMOHCTPALUs, YIPAKHEHUS,
pemieHre 3anad, paboTa C KHUIOW; METOIOB: MPOOJEMHBbIH METOJ, pa3BuBaioliee oO0ydeHHe, MH(POPMALMOHHO-KOMYHUKATHBHBIE METOJbI, OOBSICHUTEIHLHO-
WUTIOCTPATUBHBIN METOJT; PENPOAYKTUBHBIN METOJI; METO MPOOJIEMHOTO H3JI0KEHUS; YaCTUYHO-TIOUCKOBBIN METO/I.

B peanuzanuu 1aHHOM ITPOrpamMMBbl UCIIOJIB3YIOTCS CIEAYIOIIME CPEACTBA:

e yueOHO-TabopaTopHOE 000PYIOBAHNUE;

e y4eOHO-TIPOU3BOJICTBEHHOE 00OPYIOBAHUE;

e  JIMJIAKTHUYECKasl TEXHHKA;

e y4eOHO-HAIJIATHbIE TOCOOHS;

e TEXHUYECKHE CPeACTBA OOYUECHHUS U aBTOMATU3MPOBAHHBIE CHCTEMBI O0YUYEHUS;

e KOMIIBIOTEPHBIN KJIACC;

e  OpPraHM3alMOHHO-TIEJIATOTHYECKUE cpelICTBa (ydeOHbIe MIaHbl, FK3aMEHAIIMOHHbIE OMIICTHI, KApTOUKU-3a/1aHMsl, yueOHbIe TOCOOUs U T.11.)
MecTto yuyeOHOr0 npeaMera B y4eOHOM IJIAHE:

Oco0OeHHOCTBIO COJepXKaHUsS Kypca «XHUMHs» SIBISIOTCS TO, 4TO B 0a3uCHOM ydeOHOM (0Opa3oBaTeNbHOM) TUIAHE 3TOT MPEAMET MOSBISETCS MOCICTHUM B
pSAy M3y4eHUsT E€CTECTBEHHOHAYYHBIX NUCHUIUIHH. [laHHAas HE0OXOIUMOCTh OCBOCHHUS OOBSCHSETCS T€M, YTO MIKOJBHUKHU JOJDKHBI 00JIaaTh HE TOJIBKO
OTIpEJICIEHHBIM 3aIlacoOM MPEIBAPUTEILHBIX €CTECTBEHHOHAYYHBIX 3HAHUW, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIUICHUEM. YUYaIIUMHUCS
YK€ HaKOIJICHBI 3HAHUS 110 CMEKHBIM JUCIUTITNHAM [IUKJIA: OMOJIOTHH, (PU3HKHU, MATEeMATHUKH, Teorpaduu, CHOPMUPOBATUCH YMEHUS aHATU3UPOBAThH, BECTH
HaOIIO/ICHUS], CPAaBHUBATH 00BEKTHI HAOTIOACHMUS.



e B cooTtBercTBHU ¢ y4eOHBIM IUIAHOM Ha M3YYeHHE XMMHH B 8 Kilacce oTBoauTCs 2/3 yaca B Hepemnto, 68 yacoB B roj, B 9 kimacce — 2 yaca B Helelo, 68
9acoB B I'0Jl IPU HOPMATUBHOU MPOIOJDKUTEIILHOCTH YyueOHOTO rojia 34 y4eOHBbIX HEeTH.

I[lnannpyemMble pe3ybTaThl OCBOCHHSI YUeOHOI0 MpeaMeTa, Kypca

TpeGoBaHusl K YPOBHIO OATOTOBKH 00Y4YAKOIIUXCS

8 kaacc:

Yuamuecs J0J:KHBI 3HATH

-TI0JIOKEHUE METAJJIOB M HEMETAJUIOB B niepuoaudeckon cucreme [[.1. Menneneena;

-o0mue GU3NYECKUe U XUMUYECKHE CBOMCTBA METAJUIOB M OCHOBHBIE CIIOCOOBI X TIOTYYCHHUS;

-Ka4eCTBEHHbIE PEaKIMU Ha BaKHEUIINE KATUOHBI U AHUOHBI;

Yyammecs: 10JIKHBI yMeTh:

-XapaKTepu30BaTh OOIIME CBONCTBA XMMHUYECKHX D3JIEMEHTOB M WX COCIMHEHWI Ha OCHOBE IMOJIOKEHUs B mepuoaudeckoi cucreme [[.M. Menneneesa;

COCTaB, CBOMCTBA M MPUMECHEHHE BEUIECTB; (PAKTOPHI, BIUSIONINE HA U3MEHEHHUE CKOPOCTH XUMUYECKON PEAKIINH U COCTOSIHUE XUMUYECKOTO PAaBHOBECHS;

-00BSACHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB BEIIECTB; CYIIIHOCTh XUMUYECKUX PEAKITHIA;

-COCTaBIISATH (POPMYIIBI BEIIECTB; CXEMBI CTPOCHHUS ATOMOB; YPAaBHEHUSI XUMHUECKUX PEAKIIUU PA3IIUYHBIX THIIOB;

-Ha3bIBATh U OMPEACTATH BEIIECTBA; CBONCTBA BEIIECTB; MPU3HAKH KIACCU(UKAIIMN BEUIECTB; TUITBI PEaKIUN U JIp.;

-TIPOBOJIUTH BBIYMCIICHHS [0 XUMUYECKUM (HOpMyaM U ypaBHEHHSIM.

-pacno3HaBaTh BaKHEUIINE KATHOHBI U aHUOHBI;

-pelaTh pacyeTHbIC 3a/1a4 C UCIOJIb30BAHUEM U3YUCHHBIX OHATHUH;

-COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUI, IOATBEPKIAIOIIMX CBOMCTBA U3YYEHHBIX HEOPIraHUYECKUX BELIECTB, UX TEHETUYECKYIO CBS3b;
-BBITOJIHATH 0003HAYCHHBIE B IPOTPAMME IKCIIEPUMEHTHI U

-pacno3HaBaTh BAKHEUILINE HEOPTaHUUYECKUE BEIECTBA.

9 kaacc:
Yuamuecs J0JKHBI 3HATH

-TI0JIOKEHUE METAJJIOB U HEMETAJLIOB B Iiepuoaudeckon cucreme [[.1. MenneneeBa;

-o0mue ¢GU3NYECKUe U XUMUYECKHE CBOMCTBA METAJUIOB M OCHOBHBIE CIIOCOOBI X TIOTYYCHHUS;

-OCHOBHBIE CBOMCTBA U MPUMEHEHHUE BAKHEUIINX COCIMHEHUM IIENOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB,  AJIFOMUHHS;

-Ka4eCTBEHHbIE PEaKIMU Ha BAKHEUIIINE KATUOHBI U AHUOHBI;

-IIPUYUHBI MHOTOOOPa3usl YrIepOIHBIX COSAMHEHUI; BUBI CBSI3€H /OAMHAPHYIO, TBOMHYIO, TPOHHYIO/;

-BaKHEWINe PYyHKIIMOHATBHBIE TPYIIIBI OPraHUIECKUX BEIIECTB, HOMEHKIATYPY OCHOBHBIX MPECTABUTENEH TPy OPraHUYECKUX BEIIECTB.
Yyammecs: 10JIKHBI yMeTh:

-XapaKTepu30BaTh OOIIME CBONCTBA XMMHUYECKHX D3JEMEHTOB M WX COCIMHEHUI Ha OCHOBE IMOJIOKEHUs B mepuoaudeckoi cucreme [[.M. Menneneesa;

COCTaB, CBOMCTBA M MPUMEHEHHE BEUIECTB; (PAKTOPHI, BIUSIONINE HA U3MEHEHHNE CKOPOCTH XUMUYECKOU PEAKIINH U COCTOSIHUE XUMUIECKOTO PABHOBECHS;

-00BSCHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB BEIIECTB; CYIIIHOCTh XUMUYECKUX PEAKITHIA;



-COCTaBIISATh (POPMYJIBI BELIECTB; CXEMBbI CTPOCHHUS aTOMOB; YPAaBHEHHSI XUMUYECKHX PEaKIMH Pa3IMYHbIX TUIIOB;

-Ha3bIBaTh U OIPEJIEIISAThH BEIIECTBA; CBOMCTBA BEIIECTB; MPU3HAKU KIACCU(HUKAIIMU BEIIECTB; THITbI PEaKIHii U JIp.;

-IIPOBOJMTH BBIYUCICHHS [0 XUMUYECKUM (pOpMysIaM U ypaBHEHHUSIM.

-J1aBaTh ONPEICTICHNUS U IPUMEHSTD CIICAYIOIINE TIOHATHS: CIIJIaBbl, KOPPO3Hs METAIIOB, IEPEXOTHBIE JIEMEHTHI, aM(pOTEPHOCTS;

-XapaKTepU30BaTh CBOMCTBA KJIACCOB XMMHUYECKUX AJIEMEHTOB /METAJIOB/, TPYII XUMHUYECKUX JJIEMEHTOB /IIENIOYHBIX M IIEIOYHO3EMETbHBIX METAJUIOB,
raJloreHOB/ U BAKHEHIINX XUMUYECKUX JIIEMEHTOB /aTIOMUHUS, JKeJe3a, Cephl, a30Ta, (pocdopa, yriepoaa u KpeMHUs/ B CBETE U3YUCHHBIX TEOPU;

-pacro3HaBaTh BaKHEHIITNE KATUOHBI U QHUOHBI;

-pelaTh pacueTHbIE 33/1a41 C UCIIOJIb30BaHHEM U3yUCHHBIX TTOHATHH;

-pa3bACHATH HA MpUMepax MPUYMHBI Pa3sHOOOpa3Hsl OPraHMUYECKUX BELIECTB, MaTEPUATBHOE €IWHCTBO U B3aUMOCBS3b OPraHMYECKUX BELIECTB, MPUYUHHO-
CJICZICTBEHHYIO 3aBUCUMOCTb MEX/Y COCTaBOM, CTPOSHHEM, CBOMCTBAMH U MPAKTUUYECKUM HCIIOJIb30BAaHHEM BEIIECTB;

-COCTaBJISATh YPAaBHEHHSI XUMHUYECKHX PEaKIHii, MOITBEPKAAIONINX CBOWCTBA U3YYEHHBIX OPraHMUECKHX BEIIECTB, UX TCHETUUYECKYIO CBS3b;

-BBITIOJIHATH 0003HAUEHHBIE B POrpaMMe SKCIEPUMEHTHI U

-pacro3HaBaTh BaKHEHIIINE OpraHMYECKUe BEIIeCTBA

JIn4HOCTHBIE, MeTanpeAMeTHbIe, NMpeJAMeTHbIE Pe3yIbTaThl 0CBOCHHS Y4eOHOI0 Kypca

ITo 3aBepiieHuH Kypca XUMHUH Ha 3Tarie OCHOBHOTO 00I11ero 00pa30BaHus BHIITYCKHUKH OCHOBHOM IIIKOJIBI JIOJDKHBI OBJIAZIETh CIICAYIOIIUMHU PE3yabTaTaMu:

JIuunocmmuuie pezynvmanbol

— 3HaHUe U NOHUMAaHUe: OCHOBHBIX UCTOPUYECKUX COOBITHIA, CBI3aHHBIX C Pa3BUTHEM XUMUH; JOCTIXKEHUH B 00J1aCTH XUMUU M KYJIBTYPHBIX TPaIUIMHA CBOCH
CTpaHbl (B TOM YMCII€ HAYYHBIX); OOIIEMUPOBBIX TOCTHKEHUN B 00IACTH XMMHH; OCHOBHBIX MPUHIIMIIOB M MPABHJI OTHOLICHUS K IIPHPOJIE; OCHOB 3710pOBOr0 0Opasa
KU3ZHU

U 3JI0pOBbECOEPETaloINX TEXHOJIOTHIA; TPaBHJI MOBEJICHUS B UPE3BBIYAWHBIX CUTYallUsAX, CBA3aHHBIX C BO3JACHCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MpPaB U
oOsi3aHHOCTEH TpakiaHMHA (B TOM 4YHcie OOy4aroIlerocs), CBS3aHHBIX C JIMYHOCTHBIM, MPO(ECCHOHATBHBIMHU XH3HEHHBIM CaMOOIIPENIEICHUEM; COIMATbHOMN
3HaYMMOCTH U COZAEpKaHus MpodeccHil, CBA3aHHBIX C XUMHEH;

— uy8Ccmeo 20p0ocmu 3a POCCUNCKYI0O XMMHYECKYIO HAYKy M JIOCTHIKCHHS YUCHBIX; YBaXCHHE W MPUHATHE JOCTHIKEHHUH XHMUH; JIIOOOBH M OepeiHOe
OTHOIIICHHE K IPUPO/IC; YBAKEHHE U YU€T MHEHUN OKPYXAIOIIUX K JTUYHBIM JIOCTH)KEHUSAM B U3YUYCHUH XUMHUU;

— npu3HaHue NEHHOCTH COOCTBEHHOTO 3J0POBBS U 3JI0POBBS OKPYKAIOMIMX JIO/IEH; HEOOXOAMMOCTH CaMOBBIPAKEHHS, CaMOpEalIn3allii, COLUAIHLHOTO
MPU3HAHUS;

— 0co3HaHUe CTENIEHH TOTOBHOCTH K CaMOCTOSITENIbHBIM MO~

CTYIKaM U JICWCTBUSAM, OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl;

— nposgnenue SKOJIOTHYECKOTO CO3HAHUS, JOOPOXKENATENbHOCTH, JOBEPHUS M BHUMATEIHHOCTH K JIIOJSM, TOTOBHOCTH K COTPYIHHYECTBY; MHULUATHBBI U
TM10003HATENFHOCTH B U3YUYE€HUH BEIIECTB U MPOILIECCOB; YOKICHHOCTH B HEOOX0AUMOCTH Pa3yMHOTO MCIIOJIb30BaHMS JOCTIKEHUI HAyKN U TEXHOJIOTUI;

— YMeHue yCTaHABJIMBAThH CBSI3U MEXIY LENbI0 U3YYCHHUS XUMUU U TeM, JJIsl YeTO 3TO HYXKHO; CTPOUTH JKU3HEHHBIE U MPO(ECCHOHATbHBIE TUIaHBI C YYETOM
YCTICIIHOCTH U3YYEHHsI XUMHU U COOCTBEHHBIX IPHOPUTETOB.

Memanpeomemmnuie pe3yiomamut



— UCnONb306aHUE PA3INIHBIX UCTOYHUKOB XHMHUYECKOW WH(POPMAIMK; MOJTyYeHHE Takoi MH(OpPMAINK, €€ aHaau3, MOJArOTOBKa Ha OCHOBE 3TOTO aHaIH3a
HH(OPMAIIMOHHOTO TIPOIYKTa U €ro mpe-

3EHTAaIMS;

— npumenenue OCHOBHBIX METOJIOB TIO3HAHMS (HAOIIOICHHUS, SKCIICPUMEHTA, MOICTMPOBAHHMS, M3MEPEHUS U T. JI.) IS M3YUCHUST XHMHUCCKUX OOBEKTOB;

— UCNOAb306aHIUe OCHOBHBIX JOIMUCCKUAX OIEpaliuii (aHan3a, CHHTE3a, CPaBHEHHs, 0000IIEHHSs, T0KA3aTeIbCTBA, CHCTEMATH3aIlNH, KIIACCH(UKAIIUN U JIp.)
[PU U3YYECHUH XUMHUYCCKUX 00BEKTOB;

— (hopmynuposarue BHIBOJOB U YMO3AKITIOYCHUH U3 HAOIIOICHUI M H3YyUYECHHBIX XUMHUCCKUX 3aKOHOMEPHOCTEIH;

— NPO2HO3UPOB8aHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHUS MX COCTaBa M CTPOCHMS, a TAKIKE YCTAHOBJICHHS aHAJIOTHH;

— (hopmynuposarnue WICH, TUIIOTE3 U ITyTEH MPOBEPKU MX UCTHHHOCTH;

— onpedenenue TeNei U 3a1a4 y9eOHON M UCCIIeI0BATEIbCKOM NeITEILHOCTH U ITyTEH UX JOCTHKECHHUS,

— packpvimue TPAYHHHO-CJICJCTBEHHBIX CBSA3€H MEKIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH, NMPHUMEHCHHEM, HAXOKICHHEM B MPHPOJIE M IOJTYYCHHEM
BaKHEMIIMX XUMHYECKUX BEIIECTB;

— apzymenmayusi COOCTBEHHOM TO3UIMH U €€ KOPPEKTUPOBKA B XOJI€ AUCKYCCHH 10 MaTepraiaM XUMHYECKOTO COIECPKAHU.

IIpeomemnmnote pe3yiomanut

B nosunasamenwvnoii chepe

3nanue (nonumanue):

— XUMHYECKOH CHMBOJIMKH: 3HAKOB XUMHYECKUX DJICMEHTOB, POPMYII XHMHUYECKUX BEIICCTB, YPAaBHEHUH XMMUYECKUX PEaKIINi;

— B@KHCHIIIMX XHUMHUYCCKHUX MMOHATHI: BEIIECTBO, XHMHUCCKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIIbHBIE aTOMHAsI U MOJICKYJISIPHAsk MacChl, HOH, KaTHOH,
AHUOH, XUMHUYECKAs CBSI3b, JJICKTPOOTPHUIIATEIBHOCTD, BAJIEGHTHOCTh, CTEIIEHb OKUCICHHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIH 00beM, pacTBOPBI, JJICKTPOIUTHI U

HEOJIEKTPOJIUTHI, SJIEKTPOJIUTHYECCKAS JTUCCOIMAITHSI, OKMCIUTENb U BOCCTAHOBHUTE b, OKUCIICHHE W BOCCTAHOBJICHHUE, TEIIOBOU 3((eKT peakiuu, OCHOBHBIE
THIIBI PEAKIM B HEOPraHUYECKONH XUMHUM; (POPMYITHPOBOK OCHOBHBIX 3aKOHOB M TEOPHI XHMHH: aTOMHO-MOJICKYJIIPHOTO YYEHHSI; 3aKOHOB COXPAHEHHs MacChl
BEIIIECTB, TIOCTOSHCTBA CcOCTaBa BellecTB, ABoraapo; Ilepuoandeckoro 3akona JI. M. MeHzeneeBa; TEOpHH CTPOCHHS aTOMa M YYCHHS O CTPOCHHMH BEIICCTBA;
TEOPHH JEKTPOJUTHUCCKON TUCCOLHUAIINN U YICHUS O XUMUYECKOU PEaKI[uH.

Vmenue nazvieams:

— XHMHUYECKHE DJIEMEHTHI,

— COEIMHCHUS M3YYCHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

— OpraHMYecKHe BEIIeCTBa M0 UX GOpMysie: METaH, 3TaH, THIICH, alleTHIICH, METaHOJI, TAHOJI, TJIMIIEPUH, YKCYCHAS KMCIIOTa, TJII0K03a, caxapo3a.

Obvscuenue:

— (PHU3MYECKOTO CMBIC/IAa aTOMHOTO (MOPSAKOBOrO) HOMEpPa XMMHYECKOTO 3JEMEHTa, HOMEPOB TpyIibsl M mnepuoga B Ilepwoamdueckoii cucteme JI. W.
MemneneeBa, K KOTOPbIM DJIEMEHT MTPUHAICHKHIT;

— 3aKOHOMEPHOCTEH HM3MEHEHHUSI CTPOCHHS aTOMOB, CBOMCTB DJIEMEHTOB B TpeEJe/iaX MajblX MEPHOIOB U A TPYII, a TaKKe CBOMCTB 00pa3syeMbIX HMH
BBICIIIMX OKCHJIOB U THIPOKCH/IOB;

— CYIIHOCTH IIPOIIeCCa AIICKTPOIUTHUCCKON TUCCOIMAIIMH M PEaKIIMil HOHHOTO OOMEHA. Y Menue Xxapakmepuzoeams.:



— XMMHYECKHE 3JIEMEHTHI (0T BOJIOpOJA /10 KalbliMs) HA OCHOBE UX MoJiokeHus B [lepronnueckoit cucreMe xumudeckux sneMentoB J[. . MenneneeBa u
O0COOCHHOCTEH CTPOCHHSI UX aTOMOB;

— B3aMMOCBS3b MEXK/ly COCTaBOM, CTPOEHUEM M CBOMCTBAMH HEOPTaHUYECKUX BEILECTB;

— XHUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCHIOB, KUCIOT, OCHOBAHUH, aM(OTEPHBIX COSAMHEHHUN U COJICH ).

Onpeoenenue:

— cocCTaBa BeIIEeCTB M0 UX (hopMmyrnam;

— BAJICHTHOCTH U CTEIIEHU OKUCJIEHUS JJIIEMEHTOB B COCIMHEHNUU;

— BHJIOB XMUMHYECKOW CBSI3U B COCIMHECHUSAX;

— THUIIOB KPUCTAJUIMYECKUX PELIETOK TBEPABIX BEILIECTB;

— IPUHAIJIEKHOCTH BEIIECTB K ONPEACICHHOMY KJIacCy COCIMHEHUI;

— THUIIOB XUMHUYECKHUX PEAKIIUN;

— BO3MOXHOCTH IIPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa.

Cocmasnenue:

— cxeM cTpoeHust aToMoB nepBbix 20 snemenToB [lepuoanueckoit cucremsl 1. V1. Menneneena;

— (opmynn HeOpraHUYECKUX COCTUHEHUI U3yYCHHBIX KIIACCOB;

— YpPaBHEHHUM XUMHUYECKUX PEAKLIUN.

beszonacnoe obpawenue ¢ XUMHUYECKOH MOCYI01 1 1a00PATOPHBIM 000PYIOBAHHEM.

IIposedenue Xumuuecko2o IKCHepuUMeHma.:

— NOATBEPKIAIOIIETO XUMHUYECKHAE CBOMCTBA U3YUEHHBIX KIACCOB HEOPraHUUECKUX BEILECTB; HEOPIraHUYECKUX BELIECTB;

— NOATBEPKIAOLIETO XUMUYECKUN COCTAB HEOPraHUYECKUX COECIUHEHUI;

— M0 TMOTYYCHHIO, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOIa, BOAOPOIa, YTIEKUCIOTO ra3a, aMMHaKa);

— M0 OTPENICIICHHUIO XJIOPHU-, CYIb(aTt-, KapOOHAT-MOHOB M MOHA AMMOHWUSI C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIUU.

Buiuucnenue:

— MAacCOBOM JIOJIM XUMUYECKOTO JIEMEHTA 10 POpPMYIie COSAMHECHNUS,

— MacCOBOM J0JIM BEIIECTBA B PACTBOPE;

— Macchbl OCHOBHOT'O BEILIECTBA 10 U3BECTHOW MacCCOBOM J0JI€ IPUMECEN;

— 00BEMHOI JI0JIM KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBa BEIIeCTBa, 00beMa MIIM MACChl BEUIECTBA 110 KOJIMYECTBY BEIIECTBA, 00bEMY MU MacCe PEareéHTOB WU MPOJTYKTOB

peaKkuuu.

Hcnonvzosanue npuobpemenHbIX 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esimenlbHOCMU U NOBCEOHEeBHOU HCUSHIL

— 1151 6€30MMacHOTO OOpAIeHHS C BEIIECTBAMU U MaTepHallaMi B TIOBCETHEBHOM JKU3HH M TPAMOTHOTO OKa3aHUs MEPBOM MOMOIIU MPH 0KOTAX KUCIOTAMHU U
IeJI0YaMHu;

— JUTst OOBSICHEHUS OTCIBHBIX (DAKTOB U MPUPOIHBIX SBICHUI;



— JUIsl KPUTUYECKOHM OIIEHKH MH(OPMAIIMK O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY.

B 1eHHOCTHO-OpHEHTAUMOHHOM cepe

Ananus u oyenxa NOCIACICTBUM JUTSI OKPYKAIOIIEH cpesibl OBITOBOM U MPOU3BOACTBEHHOM AEATEIBHOCTH YEJI0BEKa, CBA3aHHON C MOJYyYeHUEM U MepepaboTKOM
BEILIECTB.

B Tpynosoii chepe

IIposedenue onepayuii ¢ WCNOJIB30BAaHUEM HArpeBaHHs, OTCTaWBaHUS, (MIBTPOBAHMS, BBHIIAPUBAHMS, MOJIY4YEHHUs, COOMpAHUs, PAacIO3HABAHUS BEIIECTB;
U3TOTOBJICHUS MOJEIEH MOJIEKYIL.

B ciepe O6e3onacHOCTH KU3HEAEATEIHLHOCTH

— Cobar00eHue IpaBUII TEXHUKH 0€30TIaCHOCTH MPH NMPOBEACHUH XUMUYECKOTO SKCIIEPUMEHTA;

— OKa3aHue TIEPBOY ITOMOILHU IIPU 0KOraX, IOPe3ax U XUMUYECKUX TPaBMax.

IIpennosnaraemsie npegMeTHbIE Pe3Y/IbTATHI OCBOCHHUS YUALIUMHUCSH Y4e0HOI0 Kypca

BeInyCKHUK HAy4YUTCH:

* Ha3bIBATh XUMUYECKHE DJIEMEHTHI M XapaKTEPU30BaTh UX HA OCHOBE MOJIOKEeHU B [leproaudeckoit cucreme;

* GopMyIUpPOBATH N3YYCHHBIE TIOHATHS: BEIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa, MOH, KATUOH, aHUOH, IMTPOCTOE U CIIOKHOE BEIIECTBO, XUMHUYECKAs
peakuys, BUIbl XUMUYECKUX PEAKIUN U T. I1.;

* OIpEAETATH 10 (GOpPMySIaM COCTaB HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB, YKAa3bIBATh BAJIEHTHOCTH aTOMOB XMMHUYECKUX AJIEMEHTOB WM CTEHNEHH UX
OKHUCIICHUS;

* pa3bIACHATH HHPOPMALIUIO, KOTOPYIO HECYT XUMHUUECKUE 3HAKH, POPMYJIbI U YpaBHEHUS;

* kIaccu(uIUpoBaTh MPOCTHIE (METAJUIbI, HEMETAILIBI, OJIarOpPOHbIEC T'a3bl) U CIOXKHBIE BellecTBa (OMHAPHBIE COSAMHEHHS, B TOM YHCJIE U OKCUIbI, a TAaKXKe
THJIPOKCUBI — KHUCIIOTHI, OCHOBaHUS, aM(OTEpPHbIE THAPOKCUIBI U COJIN);

* hopmynupoBats Ileproauueckuii 3aKoH, OOBACHATH CTPYKTYpY M MH(pOpMaIuio, KoTopyto HeceT Ilepuoandeckas cucrema Xxumuueckux snementTos 1. U.
MenpneneeBa, packpbiBaTh 3HaueHue [lepu-ou4eckoro 3aKoHa;

* XapaKTepU30BaTb CTPOCHUE BEIIECTBA — BUJbl XUMUUYECKUX CBA3EH U TUIIbI KPUCTANINYECKUX PEILIETOK;

* ONUCHIBATh CTPOCHHE ATOMOB XUMUYECKUX 31eMeHTOB Ne 1—20 1 26 1 0ToOpakaTh MX C MOMOIIBIO CXEM;

* COCTaBIATH (POPMYJIBI OKCHJIOB XUMHUECKUX JIEMEHTOB M COOTBETCTBYIOIIUX UM TUIPOKCHJIOB;

* 3aMHCHIBaTh CTPYKTYPHbIE (POPMYIBI MOJEKYISIPHBIX COSAUHEHUH U (GOPMYIbHBIE €IUHHUIIBI HOHHBIX COCTMHEHHUN MO BAaJCHTHOCTHU, CTENCHIM OKUCIICHUS
WJIY 3apsJiaM UOHOB;

* popmynupoBaTh OCHOBHBIE 3aKOHBI XUMHUH — MOCTOSIHCTBA COCTABA BEIIECTB MOJIEKYJIIPHOT'O CTPOEHUS, COXPAHEHHUSI MacChl BELIECTB, 3aKOH ABOTaIpo;

* (popmynupoBaTH OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YYSHHS U TEOPUHU DIEKTPOIUTHUECKON TUCCOIHALINY;

* ONPEIENATh IPU3HAKY, YCIOBUS IIPOTEKAHNS U IPEKPALLECHUS XUMHUECKUX PEAKLUM;

* COCTaBJIATH MOJICKYJISPHBIC YpaBHEHHUS XMMHUYECKUX PEAKIMU, MOATBEPKIAIOMUX OOIIHE XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEILECTB U OTPAKAIOIINX CBA3H MEK/y KJIACCAMU COCIUHECHMUI;



* COCTaBIISITh YPAaBHEHMS PEAKIUN C YUaCTHEM DIICKTPOJIUTOB B MOJIEKYJISIPHOM M HOHHOM BHJAX;

* OTIPEACTATH [0 XMMUYECKHM YPaBHEHUSAM MPUHAATICKHOCTD PEAKLUH K ONPEeICHHOMY THITY UJIH BHILY;

* COCTaBJISITh YPAaBHEHUSI OKUCIUTEIFHO-BOCCTAHOBUTENILHBIX PEAKIIMNA C TIOMOLIBIO METO/1a 3JIEKTPOHHOTO OaiaHca;

* IPUMEHSATH MOHATUS «OKUCIICHUE» U «BOCCTAHOBJICHUE) ISl XapaKTEPUCTUKU XUMUYECKUX CBONCTB BEIIECTB;

* OTIPEACTATH C IOMOIIBIO KAUECTBEHHBIX PEAKLUN XJIOPUI-, CYIb(aT- 1 KapOOHAT-aHHOHBI U KATUOH aMMOHHS B PacCTBOPE;

* OOBSACHATH BIUSHUE PA3THUUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIINN;

* XapaKTepH30BaTh MOJOXKEHUE METAIOB U HeMeTauioB B [lepuonnyeckoil cucreme 31€MEHTOB, CTPOCHUE UX aTOMOB M KPUCTAJUIOB, 00mIMe (GU3NYecKue
XHMHUYECKHE CBOMCTRA;

* 00BSACHATH MHOTO0Opa3e MPOCTHIX BEIIECTB SBICHUEM AJUIOTPOIIMH U YKa3bIBAaTh €€ MIPUYNHBI;

* pa3nu4aTh TUAPO-, THUPO- U AIMEKTPOMETALTYPIHIO M WIUTIOCTPUPOBATH UX MPUMEPAMH MIPOMBIIIIICHHBIX CIIOCOO0B MOTyYeHUS METAIIOB;

* TaBaTh OOIYI0 XapakrepucTuky 31nementos I, II, VII A rpymm, a Takke Bogopoaa, KUCIOpoia, a30Ta, cephl, pochopa, yriepoaa, KpeMHUS U 00pa30BaHHBIX
MM MPOCTHIX BELIECTB U BAXKHEHIINX COETMHEHUH (CTpOCHHE, HAX0XKICHHE B IPUPO/IE, OTydeHUEe, PU3MUECKUEe U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE);

* OIIMCBHIBATh KOPPO3HIO METAJIOB M CIIOCOOBI 3aIIUTHI OT HEE;

* IPOU3BOANTH XUMUYECKHUE PACUETHI C UCIOJIH30BAHUEM TOHATHH «MaccoBasi JI0JIsl BEIIECTBA B CMECH», «KOJMYECTBO BEIECTBA», «MOJIIPHBIM 00BEM» 1O
(dbopmynaM U ypaBHEHUSIM pEaKIuii;

* OIMCBHIBATh CBOMCTBA M MPAKTUYECKOE 3HAUCHUE N3YUYECHHBIX OPraHMYECKHX BEILECTB;

* BBITIOJIHATH 0O003HAYEHHBIE B TPOTPaMMe IKCIIEPUMEHTBI, PACIIO3HABATh HEOPraHMYECKHE BEIIECTBA 10 COOTBETCTBYIOIINM IPU3HAKAM;

* coOnroaTh npaBmiia 6e30nacHoi paboThl B XUMUYECKOM KaObuHeTe (Jadoparopun).

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

* XapaKkTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS XUMHUYECKIX 00BEKTOB: HAOIIOIEHUE, U3MEPEHNUE, IKCTIEPUMEHT, MOJICITUPOBAHHE.

* Pazninyarh XuMU4ecKknue 0ObEKThI (B CTATHUKE):

— XMMUYECKHE 3JIEMEHTHI U IPOCTHIE BEIIECTRA,

— METaJUIbl U HEMETAJIIBI U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAIICKHOCTH TaKMX 0OBEKTOB K TOM HJIM MHOU TpyIIIIE;

— OpraHWYecKHue U HEOPraHNYECKUEe COCIMHEHUS,

— TUAPOKCHU/IBI (KUCIOPOACOACPIKAIINE KHCIOThI, OCHOBAHUS, aM(OTEPHBIC TUAPOKCUIBI);

— OKCH/IBI HECOJIC00pa3yIoIIKe U cojicoOpasyroiiue (KUCIOTHbIE, OCHOBHBIC, aM(pOTEpPHbIC);

— BaJICHTHOCTH M CTETIEHb OKHCIICHHUS,

— CHCTEMaTHUYECKHE U TPUBUAIbHBIC TEPMUHBI XUMHUYECKON HOMEHKIIATYpHI;

— 3HAKOBYIO CHCTEMY B XMMHUU (3HaKd M (OPMYJIBI, HHACKCHI U KOA(P(PHUIUEHTHI, CTPYKTYPHBIE M MOJEKYISIPHbIC (OPMYIbI, MOJICKYJISPHBIE U MOHHBIC
YpaBHEHHsI peakIfii, MOJIHbIE U COKpAIICHHbIE HOHHBIC YPAaBHEHHs PEakIfii, TEPMOXUMHUYECKUE ypaBHEHMs, 0003HAUCHHs CTEIICHH OKUCIICHHUS U 3apsja MOHA B
(bopmyiie XUMUYECKOTO COCTMHEHUS).

* Pazninyarh XuMu4eckue 0ObEKThI (B JMHAMUKE):

— (u3nYecKre U XUMHUYECKUE CTOPOHBI MPOIECCOB PACTBOPEHUS U TUCCOLUALINY;



— OKHUCJIHUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH U PEAKIINH 0OMEHa;

— CXEMBbI U YPaBHEHHSI XUMUYECKUX PEAKIIHIA.

* COOTHOCHTb:

— SK30TEPMHUYECKHUE PEAKIIUHU U PEAKIIUU TOPECHUS,

— KaTamuTU4eckue U (hepMEHTATUBHBIE PEaKIIUu,;

— MeTaJll, OCHOBHBIM OKCHUJ, OCHOBAHUE, COJIb,

— HeMeTaJll, KHCJIIOTHBIA OKCHUJI, KUCIIOTa, COJIb,

— CTpOEHUE aTOMa, BUJI XUMUYECKON CBSI3H, TUI KPUCTALTUNIECKONM PENIeTKH U (PU3MUECKUE CBOMCTBA BEIIECTBA,

— HAaxO0XJCHHE JIEMEHTOB B TIPUPO/JIC M MPOMBIIIJICHHBIE CIIOCOOBI X TIOJTyYSHHUS,

— HE0OXO0IMMOCTh XUMUYECKOTO MTPOU3BOJICTBA M TPEOOBAHUH K OXpaHE OKPYKAIOIIEH CPEIbI;

— HE0OXO0IMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MATEPHAIIOB M TPEOOBAHUS K COSPEKECHUIO 3I0POBBSL.

* BopiIBHraTh U SKCIEPUMEHTAIBLHO MPOBEPSTh THIOTE3bl O XMMHUYECKUX CBOMCTBAX BEIIECTB HAa OCHOBE UX COCTaBa M CTPOSHUS W MPHUHAJICKHOCTH K
OTIpeieICeHHOMY Kiaccy (TpyIine) BEeIecTB.

* [IporHo3upoBarh CHOCOOHOCTH BEIIECTBA MPOSIBISTH OKUCIUTEIbHBIC MM BOCCTAHOBUTEIIBHBIC CBOWCTBA C y4ETOM CTENEHEH OKUCICHHS ASJIEMEHTOB,
BXOJISIIUX B €T0 COCTAaB, & TAKXKE MPOTYKTOB COOTBETCTBYIOIINX OKUCITUTETHLHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

* CoCTaBIATh ypaBHEHUS PEAKIMA ¢ yJaCTHEM THITMYHBIX OKHCIUTENCH U BOCCTAHOBUTENICH HA OCHOBE JIEKTPOHHOTO OanaHca.

e OmpenensiTh BO3MOXHOCTh MNPOTEKAHUS XUMHUYECKMX pEaKIMid Ha OCHOBE OJIIGKTPOXMMHUYECKOTO psijia HANpsHKEHUH  METalioB, psaa
ANEKTPOOTPHUIATEILHOCTH HEMETAIIOB, TAOIHUIBI PACTBOPUMOCTHU U C YUETOM YCIIOBHI WX MPOBEICHUS.

* [IpoBOAUTH pacyeThl IO XUMUYECKUM (POPMYIIaM M YPaBHEHUSIM:

— JUTst BBIBOAA (DOPMYITBI COETUHEHUS TI0 MACCOBBIM JOJISIM 3JIEMEHTOB;

— [0 MPUTOTOBJICHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIIOTHPATOB,

— [0 HaXOKJICHUIO JOJIH BBIX0JIa MPOJIYKTa PEAKIIMH 110 OTHOIIEHUIO K TEOPETHUYECKHA BO3MOKHOMY;

— ¢ ucnosik3oBanueM npasuia [eii-Jlroccaka 00 00bEMHBIX OTHOIICHHSIX T'a30B;

— C UCMOJIb30BAHUEM TIOHATUN «KMOJIBY, «MMOJIbY, «IUCIIO ABOTaIpOY;

— M0 TEPMOXUMHUYECKIM YPAaBHCHHSIM PEaKIIUU.

* [IpoBOAUTH XUMHUYECKUI IKCIEPUMEHT C HEYKOCHUTEIIbHBIM

coOroIeHreM MPaBUJI TEXHUKHU 0€30MaCHOCTH:

— M0 YCTaHOBIICHUIO KAYECTBEHHOTO U KOJIMUECTBEHHOT'O COCTaBa COCAMHEHUS;

— MU BBITIOJIHEHUHU UCCIIE0BATEIHCKOTO MPOCKTA;

— B JIOMAIITHUX YCIIOBUSX.

* Mcrionp30BaTh NPUOOPETECHHBIC KIFOYEBBIC KOMIIETSHITUH JIJIS1 BBITIOJTHEHUS IPOCKTOB U y4eOHO-UCCIEA0BATEIBCKUX 3a/1a4 0 U3yYCHHIO CBOMCTB, CITIOCOOOB
MOJIy4eHUS U PACIIO3HAHUS Be-

IIECTB.



* OnpenensiTb HICTOYHUKUA XUMHUYECKOW MH(DOPMAIUH, TPEACTaBIATh CIIUCOK HH(POPMALIMOHHBIX PECYPCOB, B TOM YHCIIE U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(GOPMAIIMOHHBIHN MPOIAYKT U MPE3EHTOBATH €TO.

* OOBEKTHBHO OIICHMBAaTh HWH(POPMALMIO O BEIIECTBAX W XMMHUYECKMX MPOIECCaX, KPUTHUECKH OTHOCHTHCS K IICEBJOHAyYHOH WH(OpMaLNUH,
HET00POCOBECTHOM peKiiaMe B CpeJICTBaX MacCOBOW MH(pOpPMALIUH.

* Co3/1aBaTh MOJIEJIM U CXEMBI JJIsl peIIeHUs] yUeOHBIX U TI03HABATENbHBIX 3a/1a4.

CoaepikaHue TeM y4eOHOr 0 Kypca

8 kuacc. (2 4 B Hezemto, Bcero 684)

BBenenue (4 u)

[Tpenmer xuMuu. MeTo 1bl IO3HAHUS B XUMUU: HAOIIOACHUE, SKCIIEPUMEHT, MOIeNupoBanue. VICTOYHUKHN XUMUYECKOW HHPOPMALIK, €€ TIOJTydYeHHe, aHaJIu3 U
IIPEACTABIICHUE €T0 PE3YIbTATOB.

[ToHsAITHE O XUMUYECKOM 3JIEMEHTE U (hopMax ero CyIIeCTBOBAHUS: CBOOOHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIECTBAX.

[IpeBpamenus BemecTB. OTINYNE XUMUYECKUX PEAKLIUN OT (PU3NUECKUX SBICHUNA. POJIb XMMHUHM B )KM3HU YeToBeKa. XeMopmius 1 xeMohoOusi.

Kparkue cBeneHust U3 UCTOPUM BO3HHUKHOBEHUS W Pa3BUTHUS XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHWU XMMHUYECKOW Hayku — pabotel M. B.
Jlomonocosa, A. M. byrneposa, JI. 1. Menneneena.

XuMu4eckass CHUMBOJIMKA. 3HAKHM XMMHUYECKMX 3JIEMEHTOB W IPOUCXOKJCHHME MX Ha3zBaHuH. Xumuueckue ¢Gopmynbl. WHAEKCH U KOA((UIMESHTHI.
OTHOCHUTENBHBIC AaTOMHAsI K MOJIEKYJIsipHast Macchl. [IpoBeieHne pacueToB MacCOBOM JJOJIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE HA OCHOBE €ro (hOpMYIIbI.

[lepuonnyeckas cucrema xumudeckux snnemeHToB JI. . MenzeneeBa, ee cTpykTypa: Maible U OOJIbIINE MEPUOJIBI, TPYNIBI U HOArpynmbl. [leproanyeckas
crcTeMa Kak CIpaBOYHOE MOCOOHe IS MOTYUYEHHUS CBEICHUM 0 XMMHUYECKUX 2JIEMEHTaX.

Jemoncrpanuu. 1. Moaenu (mapoctep:xueBble u CTroapTa-bpurneda) paziauyHbIX TPOCTHIX U CIOXKHBIX BemecTB. 2. Komnekus CTeKIsTHHON XUMHUYeCKOn
nocyasl. 3. Komtekuys MaTepuanoB U U3/1€IMHM U3 HUX Ha OCHOBE almoMuHus. 4. BzaumoeiicTtBue Mpamopa ¢ KUCJIOTON ¥ IOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHNE CBONCTB TBEPABIX KPUCTAUIMUECKUX BELIECTB U pacTBOPOB. 2. CpaBHEHUE CKOPOCTU UCIIAPEHMSI BOJIbI, OJIEKOJIOHA U
STUJIOBOTO CIUPTA C PHIBTPOBAIILHONU OymMaru

Tema 1. ATOMBI XUMHYECKHX 3JIeMEeHTOB (9 u)

ATOMBI KaKk (popMa CyIIeCTBOBAHHS XUMHUYECKHX 3JIEMEHTOB.

OcHOBHBIE CBEJIEHUS O CTPOCHUH aTOMOB. Jl0Ka3aTenbcTBa CIOKHOCTH cTpoeHus aToMoB. OnbITel Pesepdopna. [InanerapHas Moaenb CTPOSHUS aToMa.

CocTtaB aTOMHBIX fJI€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHAasg Macca. B3auMOCBSI3b NOHATUH «IPOTOH», «HEHUTPOH», «OTHOCUTEIbHAs aTOMHAs
Maccay.

M3meHeHne yrcia MpoTOHOB B Ape aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.

M3MeHeHrne 4Yuciia HEWTPOHOB B sAape aroMa — oOpa3oBaHue H30TONOB. COBpPEMEHHOE OIpeaesieHHe MOHATHS «XUMHUYECKHH sreMeHT». M30Tombl Kak
Pa3HOBUJAHOCTH aTOMOB OJTHOTO XUMHUYECKOTO JJIEMEHTA.



OnexTpoHbl. CTPOEHHE NIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKUX AIEMEHTOB MabIX IepHo10B. [IoHATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnyeckas cucrema xumudeckux snemeHToB JI. . MenzaeneeBa u cTpoeHHe aTOMOB — (DPU3WYECKUN CMBICI MOPSIKOBOTO HOMEpA AIIEMEHTa, HoMepa
IPYIIIBL, HOMEpa IepUoIa.

V3meHeHne yrcia 3J1eKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO AJIEMEHTa — 00pa30BaHHE MOJIOKUTEIBHBIX U OTPULIATEIIHBIX HOHOB.
Honbl, oOpa3oBaHHBIE aTOMaMH METAJIOB M HEMeTaIoB. [IpMUMHBI M3MEHEHHS METAJUIMYECKMX M HEMETaJUIMYECKHX CBOWMCTB B NEpUOJaX W Tpymmax.
O6pa3zoBanue 6uHapHbIX coenuHeHu. [TonaTrne 06 noHHOM cBA3H. CxemMbl 00pa30BaHUs HOHHOM CBsI3U. B3anmoseiicTBue aTOMOB 3JIEMEHTOB HEMETAIIIOB MEXY
co0oif — oOpa3oBaHKE ABYXaTOMHBIX MOJIEKYJI IPOCTHIX BemiecTB. KoBajgeHTHas HEMOMspHAs XUMUYECKas! CBsI3b. DJIEKTPOHHBIE H CTPYKTYPHBIE (DOPMYJIBI.

B3aumMopelicTBie aTOMOB HEMETANIOB MEXAy co00if — oOpazoBaHMe OMHAPHBIX COEIMHEHMH HEMETaIOB. DIEKTPOOTpULIAaTeNb HOCTh. KoBaneHTHas
noJisipHast cBsi3b. [IOHATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATH KOBAJICHTHBIE XUMUYECKHUE CBSI3H.

CocraBnenue popmMynn OMHAPHBIX COCTUHEHUH 10 BaJICHTHOCTU. HaxoxaeHue BaJIeHTHOCTH 0 (hopMysie OMHAPHOTO COCAMHEHHUSI.

B3aumMopelicTBie aTOMOB METAJIOB MEXTy CO00I — 00pa3zoBaHMe METAUNIMYECKUX KPUCTAIIIOB. [IOHATHE O METANINYECKOM CBSI3H.

JlemoHcTpanuu. Moenu aToMOB XUMHUYECKUX dJieMeHTOB. [leproauueckas cuctema xuMmudeckux saementoB Jl. Y. MenzaeneeBa (pa3nuunbie (OpMBI).

JlaGopaTopHble onbIThL. 3. MoenupoBaHue NPUHLIKIIA ASHCTBHS CKAHUPYIOIIET0 MUKpOcKoma. 4. MI3roToBieHne MoJieneil MoJIeKyl OMHAPHBIX COSIMHEHUH.
5. M3roroBneHue Moaenu, ULIFOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBS3H.

Tema 2. IIpocTrie BemecTBa (6 1)

[Tonmoxenne MetaiuioB 1 HeMeTauioB B [lepuoanueckoit cucreme xumuueckux aemeHToB J[. M. Menneneesa. BaxHelne npocTble BEMIECTBA — METAJLIbI
(>kene30, aTIOMUHHM, KaJIbLIMI, Mar

HU, HaTpuil, Kanuii). O0mue pU3nIecKue CBONCTBA METALIOB.

Baxneiine mpocTeie BelecTBa-HeMeTallIbl, 00pa30BaHHbIE aTOMaMU KHCIOpO/a, BOJI0PO/a, a30Ta, cepsl, hochopa, yriaepona.

MouJieKyIbl IPOCTBIX BEIIECTB-HEMETAIIIIOB — BOAOPO/Ia, KUCIOPOa, a30Ta, raJloreHoB. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca.

CrniocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00pa30BaHHMIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOMNUS. AJJIOTPONHBIE MOIUGBHUKAIIMHA KUCIOPO/a,
docdopa, onoBa. Metarunyeckre U HEeMETAIUTMUECKHE CBOMCTBA MPOCTHIX BEeIeCTB. OTHOCUTEIBHOCTD 3TOTO TOHSATHSL.

Yucno Asoranpo. KommuectBo BemectBa. Mosb. MomsipHast Macca. MossipHbIii 00beM ra3000pa3HbIX BemiecTB. KpaTHbele eIMHUIBI H3MEPEHHs KOJINYECTBA
BEIIECTBA — MUJUIUMOJIb U KWJIOMOJIb, MIJTUMOJISIPHAS U KWJIOMOJISIPHAS. MAacChl BEIIECTBA, MUJUTUMOJISIPHBIN M KHJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX BEIECTB.

PacueTs! ¢ HCTI0JIb30BaHNEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAcCay, «MOJIIPHBIN 00BEM Tra3oB», «IUCIO ABOTAIPO».

Jemoncrpanuu. [Tonyyenue ozona. OOpasiubl 6e10ro U ceporo ojoBa, 6emoro u kpacHoro (ocdopa. HekoTopbie MeTamuisl 1 HEMETAIUIBI C KOJIUYECTBOM
BemecTBa 1 Mosib. MoJsipHBII 00beM ra3000pa3HBIX BEIIECTB.

JlabopaTopHble onbIThI. 6. O3HaKOMJIEHUE C KOJUIEKIUEW MeTAJIOB. 7. O3HAKOMIIEHHE C KOJIJIEKIIMEeH HEMETAILJIOB.

Tema 3. CoenHeHNs] XMMHYECKHX

3J1eMeHTOB (14 u)

Crenenp okucneHus. CpaBHEHHE CTENEHH OKHUCICHHMS M BaJeHTHOCTU. OrmpeneneHHe CTENEeHH OKUCICHUS JJIEMEHTOB B OMHAPHBIX COEAWHEHHSX.
CocraBnenue Gopmyn OMHAPHBIX COCTUHEHUH, 00U CIOCO0 UX Ha3BaHUIA.

BunapHble coeTMHEHNsI METAJUIOB M HEMETAJIIOB: OKCH/IbI, XJIOpUAbL, cynb(us! u np. CocraBieHue ux Gopmyi.



bunapHblie cOeAMHEHUS HEMETAIUIOB: OKCHUJBI, JIETYYHE BOJOPOIHBIE COCIMHEHHUsS, UX COCTaB U Ha3BaHMs. lIpencraBurenn OKCHIOB: BOJA, YIVIEKUCIBIN ras,
HeraluieHast u3BecTsb. lIpencraBurenu aeTy4yux BOJOPOIHBIX COEAUHEHUM: XJIOPOBOIOPO U AMMHUAK.

OcHoBaHMsl, X COCTaB W Ha3BaHMA. PacTBopuMOCTh OCHOBaHMil B Boje. IlpencraBurtenu mienoueil: rUAPOKCUIBI HATpUS, Kaius U Kaiblus. [loHstue o6
MHJIMKATOpax U KaYeCTBEHHBIX PEaKLIMIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukarus kucnot. [lpeacrtaBuTenu KucioT: cepHas, coJisiHasi, a3oTHas. [loHsTre o mKane KUciIoTHOCTH (mkana pH).
N3meHeHne OKpacku MHAUKATOPOB.

Conm Kak MPOU3BOJIHBIC KUCIOT M OCHOBaHM, X COCTaB M Ha3BaHMs. PactBopumocTh coseil B Boje. [IpencraBurenu comneil: Xmopua HaTpus, KapOoHAT U
¢docdat xanpius.

AmMop(HBIE U KPUCTAJUIMYECKHE BEIIECTBA.

MexmonexkyaspHble B3aUMOAEHCTBUS. TUIBI KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUIMUECKUX PEIIETOK.

Yuctele BeniecTBa U cMecu. IIpumeps! sKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BelIeCcTB U cMeceil. Mx coctaB. MaccoBast u o0beMHast
JI0JIA KOMIIOHEHTa cMeCH. PacueTsl, CBsA3aHHbIE ¢ UCIIOJIB30BAHUEM ITOHATHUS «JI0JIS.

JemoncTpanun. OOpa3ibl OKCUIOB, KUCIOT, OCHOBAaHUN M cojieil. MoJienn KpUCTAIUTMYECKUX PEIIeTOK XJIOpHIa HaTpHs, anMasa, okcunaa yriaepoaa (IV).
KucnoTHo-111€710UHBIE NHAMKATOPBI, U3MEHEHNE UX OKPACKU B Pa3jIMYHBIX CpelaxX. Y HUBEPCAIbHBIN MHAMKATOP M U3MEHEHHE €r0 OKPacKd B pa3IMUYHBIX cpelax.
IIxana pH.

JlabopaTopHble onbIThI. 8. O3HaKOMJIEHHE C KOJUIEKIMEN OKCUa0B. 9. O3HakoMieHHe co cBoMicTBaMu ammuaka. 10. KauecTBeHHas peakuus Ha yriieKUCIbIid
ra3. 11. Omnpenenenue pH pacTBOpoB KUCIIOTHI, 1es104X U Bojbl. 12. Onpenenenne pH MUMOHHOTO M sI0JJOYHOTO COKOB Ha cpese MioAoB. 13. O3HakoMIeHHE C
KoJulekuuen coneil. 14. O3HaKoMIIeHHE ¢ KOJUIEKLIMEN BELIECTB C Pa3HbIM THIIOM KPUCTAIIMYECKOM peleTKu. M3roroBaeHue Moienel KpucTalIndeCKUX PEIIETOK.
15. O3HakomieHue ¢ 00pas3IoM rOpHON TOPOIBI.

Tema 4. U3meHeHus1, IpoOUCXOsilIIAE

¢ BemecTrBamu (124)

[loHATHE ABIECHUI, CBA3aHHBIX C U3MEHEHUSAMMU, IPOUCXOJALIUMU C BELIECTBOM.

SIBrieHus, CBSI3aHHBIE C MI3MEHEHUEM KPUCTAJIMYECKOTO CTPOCHMS BELIECTBA MIPU MOCTOSTHHOM €ro cocTaBe, — (hu3ndeckue spineHus. Ou3ndeckue sSBICHUS B
XAMUU: JACTHIUISINS, KPUCTAITM3AIHs, BBITapUBaHUE U BO3TOHKA BEIIECTB, (PMIBTPOBAHHUE U IIEHTPU(]YrupOBaHUE.

SIBneHus, CBSA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKUE peakuuu. lIpusHaku u ycioBHs NPOTEKAHHUS XUMUYECKHUX peakiui. Beiienenue
TEIUIOTHI M CBeTa — peakuuu ropeHus. [lousarue 06 3K30- U SHIOTEPMHUUYECKUX PEaKIHIX.

3aKOH COXpaHEHHUsI MacChl BEIECTB. XMMHUYECKHE ypaBHEHUs. 3HaUeHNE UHICKCOB U K03 durmenToB. CocTaBlieHHE YPaBHEHUH XUMUYECKUX PEAKLIUH.

PacueTsl Mo XMMHUYECKUM ypaBHEHUsM. PelieHue 3amad Ha HaXO0XAEHUE KOJIMYECTBA, MAcCChl MM 00bEMa MPOIYKTa PEAKIMH MO KOJHMYECTBY, Macce WU
00beMy MCXOJHOTO BelIecTBAa. PacueThl ¢ MCMOJIb30BaHUEM IMOHATHUS «I0JI», KOTJIa MCXOJHOE BEIIECTBO JAaHO B BHJIE PacTBOpa C 3aJlaHHOM MAacCOBOHW JoJieit
PacTBOPEHHOIO BELIECTBA UIIU COJEPIKUT OIIPEACICHHYIO JOJIIO IIPUMECEH.

Peakunn pasnoxenus. IlpeacraBnenue o ckopocTH xumHueckux peakuuid. Karammuzatopsl. ®depmentsl. Peakuuum coenunenus. Karanutuueckue u
HEKaTaJIMTHYECKHE PEeaKlUu, 0OpaTUMble U HeoOpaTuMble peakuuu. Peakuuun 3amenieHus. Psj akTHBHOCTH METaJIOB, €ro MCIOJIB30BAaHUE JJISI IPOTHOZUPOBAHUS



BO3MOKHOCTU IIPOTEKAHUS PEAKLUUN MEXKIY METaUlaMM M KUCJIOTAMM, PEAKLUN BBITECHEHHs OJHUX METAUIOB U3 PACTBOPOB HMX COJEH APYITMMHU METAIIAMHU.
Peakiun ooMeHa. Peakuinu HeTpanu3anuy. Y CIOBUS IPOTEKaHUS peakiuii oOMeHa B pacTBOPax 0 KOHIIA.

Tunel XUMHYECKUX PEAKUUN HAa IIPUMEPE CBOMCTB BOABI. Peakuus pasiioKeHWs — 3JIEKTPOIU3 BOAbL. Peakuuu cCOeIMHEHHs — B3aUMOJCHCTBUE BOJBI C
OKCHJIaMH METAJJIOB U HEMETAJUIOB. YCJIIOBUE B3aMMOJCHCTBUSA OKCHIOB METAJJIOB U HEMETAUIOB ¢ BOJOW. llonsarue «rmapokcuasl»y. Peaknuu 3amemneHus —
B3aMMO/ICHCTBHE BOJIBI C MeTaJulaMu. Peakiiuu oOMeHa — TH/IpoJin3 BEIIECTB.

HemoncTpanun. [IpumMepsl (u3nueckux SBICHUN: a) TulaBlieHue napaduHa; 0) BO3TOHKA MOJa WIM OSH30HWHOW KHCIOTHI; B) PacTBOPEHHE OKPAIIEHHBIX
cojeif; r) augdys3us AYMUCTHIX BEIIECTB C TOPSIIEH JTaMIIOYKH HakaluBaHus. [IpuMepsl XUMHUECKUX SIBJICHUI: a) TOpeHue Maruus, ¢pocdopa; 6) B3aumoaericTeue
COJITHOM KMCIIOTBI ¢ MpPaMOpPOM MJIM MEJIOM; B) noiydeHue rugpokcuga Meau (II); r) pacTBopeHue Mmoiay4eHHOIO TMIPOKCHIA B KHUCIOTAaX; 1) B3aMMOJEHCTBUE
okcyuaa menu (II) ¢ cepHOM KHMCIOTOM IpU HArpeBaHUM; €) Pa3jIokKEHHE NEpMaHraHaTa Kalus; >K) pas3JIoKEHHE INEpPOKCHAa BOJOPOJAA C IMOMOIIBIO AMOKCHIA
Maprasia 1 Karajaasbl KapToQels WM MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBIEHHBIX KUCIOT C METaJUIaMHU.

JlabopaTopHble onbIThI. 16. [IpokanuBanue Meny B IJIaMEHU CIUPTOBKU. 17. 3aMenieHre Meau B pactBope xjopuaa meau (11) sxenesom.

Tema 5. IIpakTukym 1.

IIpocreiimme onepanuu ¢ BemecTsoM (3 )

1. IIpaBuna TexHUKH OE30MACHOCTH MpH paboTe B XuMuueckoM kabuuere. IIpuembl oOpamienus ¢ 1aboparopHbIM 00OpPYJOBAHHEM M HarpeBaTeIbHBIMHU
npubopamu. 2. HabmioneHuss 3a M3MEHEHUSMH, MPOUCXOJSAIIMME C TOPSIIEeH CBEUOH, M MX ONUCAHWE (JIOMAIIHUK SKCIIEPUMEHT). 3. AHaIMU3 MOYBHI U BOJBI
(nomarHumii sxcnepuMeHT). 4. [lpu3Haku xumudeckux peakuuil. 5. IIpurorosBnenue pacTBopa caxapa ¥ pacdeT €ro MacCoBOM JOJIM B pacTBOPE.

Tema 6. PactBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (18 )

PactBopenne kak ¢usuko-xuMmuuyeckuii mpouecc. [loHstue o ruapatax M Kpucrawioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJENb
3aBHMCHUMOCTHU PACTBOPUMOCTH TBEP/BIX BEIECTB OT TeMIlepaTypbl. HachllieHHbIE, HEHACHIILIEHHBIE U IEPECHIIIEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB VIl IPUPOIbI
U CEJIBCKOI0 XO34KCTBaA.

[TonsiTne 006 MEKTPOTUTHUECKON TUCCOIUAIMU. DICKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHU3M JUCCOLMAINN SIEKTPOIUTOB C Pa3IMYHBIM XapaKTepOM CBSI3H.
CreneHb ANIEeKTPOIUTHYECKOH nuccoruannu. CHiIbHbIE U c1a0ble YIIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOIUTHUECKON rccoranui. loHHbIe ypaBHeHUs peakuuii. Peakunu oOMeHa, uiymiye 10 KOHIA.

Knaccugukarus HOHOB U UX CBOKCTBA.

Kucnotsl, ux knaccu¢ukanus. Juccoumanus KHCIOT M MX CBOMCTBA B CBETE TEOPUHU HIICKTPOJUTHUECKOW MUCCOIManuu. MOJIEKyIsipHble W HOHHBIE
yYpaBHEHHUs peakiuil. BzanMoaelcTBue KUCIOT ¢ METalIaMU. DJIEKTPOXUMHUUECKUHN Psii HAPSKEHUI METauloB. B3anmoeiicTBre KMCIOT ¢ OKCUIaMU METaJJIOB.
B3auMopelicTBie KHCIOT C OCHOBAaHUSIMH — peaklMs HeHTpanuzauuu. B3aumopeiicTBue KuCIOT ¢ coisiMH. Vcmosbp3oBaHue TaONUIBI PacTBOPUMOCTH IS
XApaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccuukanus. Jluccounanysi OCHOBaHUH M X CBOMCTBA B CBETE TEOPUH HIIEKTPOJUTHUECKON Tuccorannu. B3aumoaelictBue ocHOBaHUH C
consimu. Vcnosb30Banue TabMuUIlbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB OCHOBaHM. B3anmoieiicTBre 1menove ¢ OKCHaaMu HEMETaLIOB.

Conn, MX TUCCOIMAIINS U CBOWCTBA B CBETE TEOPUHU IEKTPOJIUTUIECCKON Nuccolmanuu. B3anMoeiicTBre colieil ¢ MeTauiaMi, OCOOCHHOCTH 3TUX PEaKIUil.
B3aumopeiictue coneil ¢ consmu. Mcnonb3oBanue TabaUIbl paCTBOPUMOCTH JJIS1 XapaKTEPUCTHKU



XUMHYECKUX CBOMCTB COJIEH.

O06o006uieHne cBeieHui 00 OKCHIaX, UX KIACCU(PHUKAIIMHN U CBOWCTBAX.

['eneTnueckue psabl MeTaIa U HEeMeTallia. ['eHeTnyeckas CBsi3b MEX/1y KJacCaMy HEOPraHWUYECKHUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

Omnpenenenue cTeneHed OKUCICHHS JUIS DIIEMEHTOB, OOpa3ymoIMX BEIIECTBA pa3HbIX KJIAaccoB. Peaknmuum HMOHHOTO oOOMEHAa U OKHCIUTEIBHO-
BOCCTAHOBUTEIbHbIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE.

CocraBieHne ypaBHEHUH OKUCIUTETHHO-BOCCTAHOBUTENILHBIX PEAKIIMI METO0M DIIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METANIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

JdemoHncTpanuu. VicneiTanue BelecTs U UX PaCTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOUM KUCIOTHI OT KOHIEHTPALIUH.
JIBM>KEHHME OKpAIEHHBIX HMOHOB B 3JIEKTPUYECKOM Tosie. B3aumoneiicTBUe LMHKA C Ccepoi, coistHOM kuciotod, xmopuaom Mmenu (II). T'openue marnus.
B3anmoneicTBue XJIOpHOM U CEPOBOJOPOIHOM BOJIBI.

JlaGopaTopuble onbIThl. 18. B3aumopeiicTBue pacTBOpOB XJopuJa HaTpus H HHUTpatra cepebpa. 19. IlomydeHume HepacTBOPHUMOTO THIPOKCHIA U
B3auMoOJieiicTBuE ero ¢ kuciaoramu. 20. BzauMogeiicTBre KHUCIOT ¢ OCHOBaHUSIMH. 21. B3auMoaeiicTBIEe KHUCIOT C OKCHUIAMU MeTaLIOB. 22. B3anuMoeiicTBIE KUCIOT
¢ metaiuiamu. 23. BzaumogeiicTBrue KUcinoT ¢ consimMu. 24. BzaumoelictBue menoueit ¢ kucnotamu. 25. BzaumoeiicTBre mienoyei ¢ OKCHAaMu HEMETAIIOB. 26.
BsaumopneiictBue mienodeit ¢ cosnamu. 27. IlomyueHue u cBONCTBa HEPACTBOPUMBIX OCHOBaHMM. 28. B3auMoJeiiCTBME OCHOBHBIX OKCHJIOB C KuCIOTaMu. 29.
B3aumopelictBrue OCHOBHBIX OKCUIOB ¢ BoJoi. 30. B3aumoseiicTBue KUCIOTHBIX OKCHAOB C Iienoyamu. 31. BzaumoeiicTBre KUCIOTHBIX OKCUJOB C BOJIOM. 32.
B3aumoeiictsue coneit

¢ kucnoramu. 33. Bzaumoeictaue coneil ¢ menouamu. 34. Bzaumoeiicteue coseil ¢ consaMu. 35. BzaumonelicTBre pacTBOPOB COJIEN C METAJUIAMH.

Tema 7. IIpakTukymMm 2. CBOJiCTBa pACTBOPOB

3JIEKTPOJIUTOB (1)

Pemrenne skcnepuMeHTaNbHBIX 33/1a4.

. 9 kaacce (2 4 B Henento, Beero 684)

Beenenne. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XHMHUYEeCKHX pPeaKIui.

Iepuoanuecknii 3axon u [lepuoanyeckas cucrema xumuueckux 3jiemeHToB /[. U. MenpgeneeBa (10 u)

XapakTepucTuKa JIEMEHTa Mo ero nosoxeHuto B [lepumonmueckoil cucreme xummuueckux sinemeHToB JI. M. MenneneeBa. CBolicTBa OKCHIIOB, KHCIIOT,
OCHOBAHUH U COJIEH B CBETE TEOPHUU DIIEKTPOIUTUYECKON TUCCOLUALUN U OKUCIICHUA-BOCCTAaHOBIICHUS.

[TonsiTHe 0 MepexoIHBIX AMeMeHTax. AMPOTEPHOCTh. [ eHeTHUECKHl psi MEPEXOIHOTO IEMEHTA.

Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema xXumMudeckux snemeHToB [l. 1. Menneneesa.

XuMu4ecKkass OpraHu3anus KMBOW U HEXUBOM NPpUPOAbL. XMUMHUYECKUH COCTAB s/pa, MAHTUM U 3€MHOU KOPBL. XMUMHUYECKHE IEMEHTBI B KIIETKAX JKUBBIX
OpraHu3MoB. MakpO ¥ MUKPODJIEMEHTHI.



O06o0muieHne cBeeHUN O XMMUYECKUX peaknuax. Kimaccudukanus XMMHUYECKMX peakluil MO pa3IuYHBIM MPHU3HAKAM: «UUCIO M COCTAaB PEArHpYIOLIUX U
00pa3yIoIMXCs BEIIECTBY, «TEIIOBOM 3((EeKT», «HApaBICHUE», «KM3MEHEHHE CTENICHEW OKUCIIEHUS 3JIEMEHTOB, 00pa 3YIOIIKX pearupyromme BenecTBa», «hazay,
«HCIIOJIb30BAaHUE KAaTaIU3aTopay.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. DakTopel, BIUSIOIMIME HAa CKOPOCTh XMUMHUYECKMX peakuuid. Kartammzaropel u karamu3. HMHruObuTopsl
AHTHOKCUIAHTHI.

Jemoncrpanuu. Pasnuunsie ¢opmbl tabmunsl [I. 1. MenaeneeBa. Moaenu aTtoMoB »ieMeHTOB 1—3 ro mepuonoB. Mojenb CTpOEHHUS 3€MHOTrO Iapa
(momepeuHsblil pa3pe3). 3aBUCUMOCTb CKOPOCTHM XMMMUYECKON PEAKIMHM OT MPHUPOABI PEATMPYIOIIMX BELIECTB. 3aBUCHUMOCTb CKOPOCTHM XMMMUECKOH pEaKklHUH OT
KOHLIEHTPALMK PEArNPYIOIINX BELUIECTB. 3ABUCUMOCTh CKOPOCTH XMMHUECKON PEAKIIMM OT IUIOIIAU COTPUKOCHOBEHHUS PEArNPYIOLINX BEIECTB («KUIISIILIUN CI0N»).
3aBUCUMOCTb CKOPOCTH XMMHYECKON pEaKLHUU OT TEMIIEpaTypbl pearupyroUIuX BellecTB. ['OMOTe€HHBIM M reTeporeHHbIN KaTanu3bl. DepMEHTATUBHBIN KaTaaus.
WNurubuposanue.

JlabopaTopuble onbIThl. 1. [lonyuyeHue ruapokcuia LMHKAa U HCCIEIOBAHME €ro CBOMCTB. 2. MoaenupoBanue mnoctpoeHus: llepuoamueckoil cuctemsl
xuMudeckux 3nementoB Jl. M. Menneneesa. 3. 3amerienue xene3oM menu B pactBope cynbgpara menu (II). 4. 3aBHCHMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
IIPUPOJBI PEArvpyroOIIUX BEIIECTB HA IPUMEPE B3aUMOJEHCTBUSA KUCJIOT C METAUIaMH. 5. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM peakluu OT KOHLEHTPALHUU
pearupyroux BellecTB Ha MPUMEPE B3aUMOJICUCTBUS LIMHKA C COJITHOM KUCIOTOM pa3IMuyHOM KOHLEHTpanuu. 6. 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakluu OT
IUIOUIaM CONPUKOCHOBEHUS pEarupyrolux BemecTs. 7. MoaenupoBaHue «KUISAIIETo clos». 8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKkIMH OT TeMIIEpaTypbl
pearupyonux BEIIECTB Ha IpuMepe B3aumoercTBus okcuaa Meau (II) ¢ pactBopom cepHOM KMCIOTBHI pa3auyHON TemmepaTypsl. 9. PasnoxeHue nepokcuaa
BOJIOpO/Ia ¢ momoIibio okcuja mMapranua (IV) u xaranasel. 10. OGHapyxeHHe Katanas3sl B HSKOTOPBIX MHUILIEBBIX MpoaykTax. 11. MarubupoBanue B3anMOIeHCTBUS
KHCJIOT ¢ METaJUIaMH YPOTPOIIMHOM.

Tema 1. Metamisbl (14 4)

ITonoxxenne merainos B [lepuoanueckoii cucreme XxuMuueckux anemeHToB [l . Menzaeneesa. Meramnueckass KpucTauIMuecKas pelieTka U MeTauindecKas
XUMHYECKas CBs3b. O0mue dpuznueckue cBoiicTBa MetauioB. CIIaBbl, UX CBOWCTBA U 3HAYCHHE. XUMUYECKUE CBOMCTBA METANIOB KaK BOCCTAHOBUTEIEH, a TAK)KE B
CBETE MX IOJIOKEHHS B AIEKTPOXUMUYECKOM Psily HanpspkeHui MetamuioB. Koppo3ust MeTamioB u criocodbl 60pb0b! ¢ Hell. Metamnsl B mpupoze. O0mue crnocoOsl
UX MOJIy4EHHUS.

OO0masi XapakTepHCTHKA IIeJOYHbIX MeTalI0B. Metauisl B mpupoje. OOmue crnocoOsl ux nonydenusi. Ctpoenue aromoB. lllenounsie MeTamuibl —
NPOCTHIE BellecTBa. BaxkHele coeinHeHNs EIOYHBIX METAJUIOB — OKCH[IBI, THIPOKCUABI U COJIM (XJIOPHIBI, KapOOHATHI, CyNIb(aThl, HUTPATHI), UX CBOMNCTBA U
IpUMEHEHHE B HApoIHOM Xo3sicTBe. Kanuiineie ynoOpeHus.

O0mas xapakrepucTuka 3jeMeHTOB riaBHod mnoarpynnbl II rpynmei. Ctpoenue aromos. lllenouHo3emenbHbIE METaIbl - IMPOCTHIE BELIECTBA.
Baxueiinme coeiMHeHNs IET0YHO3EMENbHBIX METAIJIOB — OKCHUJIbI, THIPOKCUIBI U COJH (XJIOPUIbI, KapOOHATHI, HUTPATHI, CYlb(daTel, Gpocdarsl), UX CBOWCTBA U
IIPUMEHEHHE B HAPOJHOM XO3SHCTBE.

Amomunnii. Ctpoenue atoma, GU3NYECKUE U XUMHUYECKHE CBOWCTBA MpocToro BemecTBa. CoeqMHEHUs aTIOMUHUS — OKCUJ M THUIPOKCH], UX aM(pOoTepHBIN
xapakrep. Baxxnenmue conu anromunusd. [I[puMeHeHne anoMUHUA U €10 COCIMHEHUMN.

Keneso. Ctpoenue aroma, (U3MUECKHE U XUMHUYECKHE CBOMCTBa mpocToro BemecTBa. I'eHermyeckue psapl Fe2+ u Fe3+. Baxkueitmume comm xenesa.
3HaueHue jKeJe3a U €ro COEANHEHNH JUI IPUPO/IbI U HAPOJHOTO XO3SICTBA.



Jemoncrpanuu. OOpa3ipl IIENTOYHBIX M IEJIOYHO3EMENbHBIX MeTaysioB. OOpasubl criaBoB. B3ammoneiicTBue HaTpus, JUTHS W KaJbLUsS C BOJOM.
B3aumopeiicTBre HaTpHs 1 MarHus ¢ KUCIOpoaoM. B3anmoeiictBue MeTamioB ¢ Hemerawiamu. [lomyuenne ruapokennos sxenesa (11) u (110).

JlabopaTopHble onbIThl. 12. B3anmoaeiicTBue pacTBOPOB KUCIIOT U cojied ¢ MeTayulaMu. 13. O3HakoMieHHe ¢ pyaamu xkenesa. 14. OxkpalnBaHue IiaMeHu
COJIIMU IIENOYHBIX MeTayioB. 15. B3aumopeiictBue kampuus ¢ Bomoil. 16. Ilosyuenue ruppokcuaa KanbLMs U HccienoBaHue ero cBoiicts. 17. Ilomyuenue
TUAPOKCHIA aJTIOMHUHHS M HCClIeJoBaHUE ero cBOMCTB. 18. B3aumopeiicTBue xene3a ¢ consiHoM kuciotoud. 19. INomyuenne rugpoxcunos sxeneza (II) u (II1) u
W3yYECHHUE UX CBOWCTB.

Tema 2. IIpakTunkym 1. CBolicTBa MeTa110B

U MX coeinHeHu (2 4)

Pemenue sxkcriepuMeHTaIbHBIX 33J]a4 HA PACIIO3HABAHUE U MOJIYYEHUE COEIMHEHUIN METAIIIOB.

Tema 3. Hemerannl (25 4)

OOmas xapakTepuCTUKa HEMETAIJIOB: mojoxeHue B [lepuoandeckoit cucremMe xuMmudeckux anemeHToB JI. M. MenzeneeBa, 0COOEHHOCTH CTPOCHHUSI aTOMOB,
anekTpooTpularenpHocTh (D0) kak Mepa «HemMeTaluMuHoCcTH», psia 0. Kpucrainmueckoe CTpOEHHE HEMETANIOB — IPOCTHIX BEIIECTB. AJUIOTPOMUS.
duznyeckue cBOMCTBa HeMeTaI0B. OTHOCUTENBHOCTD OHATUN «METAI» U «HEMETAILID).

Boaopon. Ilonoxenue Bomopona B Ilepumoanueckoit cucreme xumuueckux anemeHToB JI. M.MenneneeBa. CtpoeHue aroma u MoJiekyabl. dusnueckue u
XMMUYECKUE CBOMCTBA BOJOPO/IA, €r0 MOJIYYCHUE U IIPUMECHEHHE.

Bona. Crpoenue monekynsl. BogopoaHas xumuueckas cBsizb. Dusnueckue cBOicTBa BOJBI. AHOMalIMU CBOWCTB BOJBI. [ 'mapoduiabHble U THIPOPOOHBIE
BelecTBa. XHMMHUYECKHE CBOWcTBa BOJAbl. KpyroBopoT Boasl B mpupoae. Bonoouncrtka. Aspamust BoAbl. bbiToBble (QuUIbTpel. MuHEpanbHbIE BOJIBI.
JluctunnupoBaHHas BOJa, €€ MOJIyYEHUE U IPUMEHEHHE.

OO0mas xapakrepucTuka rajoreHoB. CrpoeHue atoMoB. IIpocTeie BelecTBa U OCHOBHBIE COEIMHEHUS TaJIOT€HOB, X CBOMcTBa. Kparkue cBeneHus o
xJope, opome, prope u noje. [I[pumeHeHne raloTeHOB U UX COSTMHEHHUI B HAPOIHOM XO3SHCTBE.

Cepa. Ctpoenue aToma, aJuIOTPOIHUs, CBOMCTBA U MpUMeHeHHe pomoOmueckoi cepbl. Okcunsl cepsl (IV) u (VI), ux momydeHue, cBOWCTBAa M MPUMEHEHUE.
CepHast KMCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJIHOM X03sicTBe. [Ipon3BOACTBO CEPHOI KUCIIOTHI.

A3ot. CTpoeHue aTomMa U MOJIEKYJIbI, CBOICTBA IIPOCTOTrO BEIIECTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, IIOJy4yeHHE U npuMeHeHne. Com aMMOHMSI, X CBOMCTBA
u npumenenne. Oxcuasl azora (II) u (IV). AzoTHas kuciora, ee CBoiicTBa W IpHMeHeHMe. HuUTpaTel M HUTPUTHL, MpodieMa HX COJAEpKaHHUS B
CEeNTbCKOXO03SUCTBEHHOM MPOAYKIIMH. A30THBIE yI0OpEHUS.

®ocdop. CtpoeHue aToma, aJUIOTPONHs, CBOMCTBAa Oemoro M KpacHoro ¢ocdopa, ux npumeneHue. OcHOBHBIE coequHeHus: okcuna Gocdopa (V) u
optodocdopnas kucnota, pocharsl. Docopubie ynoOpeHus.

Yraepoa. Ctpoenue aToma, auIOTpONus, cBoiicTBa Moaudukanui, mpumenenue. Oxcuabl yriepoaa (II) u (IV), ux cpoiictBa u nmpumenenue. KapOoHarsr:
KaJIbLIUT, COJia, OTAIll, UX 3HAYEHHUE B IPUPOJE U )KU3HU UEIIOBEKA.

Kpemunii. Ctpoenune atoma, KpUCTAIUIMUYECKUNA KPEMHMUI, ero cBoiictBa U npumeHenue. Oxcun kpemuus (IV), ero npupoausie pasHOBUAHOCTU. CHIIMKATHI.
3HaueHUE COETMHEHUN KPEMHUS B KUBOU U HEXXMBOU npupoe. IloHATHE O CHIMKATHON IPOMBILIIEHHOCTH.

Jemoncrpanuu. OOpasiipl raloreHOB — MPOCTHIX BEIECTB. B3anMoieiicTBHE raloreHoB ¢ HaTpUEM, ¢ aJlOMHUHUEM. BbITecHeHHe XJI0poM Opoma Wil HoAa
U3 pacTBOPOB HX cojed. B3zaumonencTsue cepsl ¢ METaJUIaMU, BOJAOPOJAOM U KUCIOPOAOM. B3aumonelcTBue KOHLEHTPUPOBAHHOM a30THOM KHMCIIOTBI C MEIBIO.



[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WM razoB. BoccTaHoBienue Meau u3 ee okcuaa yrieM. OOpasibl MPUPOAHBIX COSTUHEHUN XJopa, cepsl, docdopa,
yriepoja, kpeMaust. O0pasiipl BOXXHEHIINX J1s HApOIHOTO X0341CTBa Cyab(paToB, HUTPATOB, KapOOHATOB, pochaToB. OOpa3ubl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHusblie onbIThl. 20. [lonyuenue u pacnosHaBanue Bogopoaa. 21. McecnenoBanue noBEpXHOCTHOIO HATsDKEHUS BOAbl. 22. PacTBOpeHue niepMaHrasara
KaJIus WIM MEIHOTO Kymopoca B Boze. 23. I'maparamus oGe3BokeHHoro cynbdara memu (II). 24. M3roToBineHue TUIICOBOTO oTmeudaTka. 25. O3HaKOMIICHHE C
KOJUIEKIIMEeH OBITOBBIX (QuiIbTpoB. 26. O3HAKOMJIEHHE C COCTaBOM MHUHepanbHOM Bojabl. 27. KadecTBeHHast peakuus Ha rajoreHu] HoHbl. 28. [lomyuenue u
pacmno3HaBaHue kucioposa. 29. 'openue cepsl Ha Bo3ayxe u B kucinopoje. 30. CoiicTBa pazbaBieHHON cepHON KucnoThl. 31. VM3ydeHne cBOicTB aMMuaka. 32.
PacrioznaBanue couseit ammonwms. 33. CpoiicTBa pa30aBiIeHHON a30THOW KHCIOTHL. 34. B3auMojeiicTBHEe KOHIICHTPHPOBAHHOW a30THOM KHUCIOTBHI ¢ MeIbio. 35.
I'openue docdopa Ha Bo3ayxe u B kucnopoje. 36. PacnosnaBanue docdaros. 37. ['openne yris B kucnopose. 38. [lonydeHrne yrodbHOW KHCIOTHI U U3y4YCHHE €e
cBoiictB. 39. Ilepexon kapOonaroB B ruapokapOoHatsl. 40. Pa3noxxenue rugpokapoonara Hatpus. 41. [onyyeHne KpeMHEBOM KMCIOTHI M H3yUYE€HHUE €€ CBOMCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coelMHeHU

HeMeTaJIoB (4 u)

2. Pemenue skcriepuMeHTaNbHBIX 3a/1a4u 1o Teme «lloarpynmna ramorenos». 3. Pemenue skcnepuMeHTaIbHBIX 3a1ad 1o teme «lloarpynma kuciopona». 4.
[Tonmy4yenue, cobupanue U pacro3HaBaHHE T'a30B.

Tema 5. O6001meHne 3HAHMI 110 XUMHH 32 KypC OCHOBHOI mKoJibl. Iloaroroska

K rocyaapcrBeHHoii ntorosoii arrecranuu (T'HA) (13 )

Ilepnoguueckuit 3akoH u Ilepuonmueckas cucrema xumuudeckux siemMeHToB . M. MenneneeBa. @U3MYECKUN CMBICI MOPSAKOBOIO HOMEpA JJIEMEHTA,
HOMEPOB [E€PUOJIa U TPYyNIbl. 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB 3JEMEHTOB M HUX COECIMHEHUI B NEPUOJAX W IpyNnax B CBETE IPEICTABIECHUNH O CTPOCHHUU
aTOMOB JIEMEHTOB. 3HaueHue Ilepuoanueckoro 3akoHa.

Buabl XUMHUYECKUX CBA3E€HM U TUIIBI KPUCTAIUIMYECKUX PELIETOK. B3aMMOCBSA3b CTPOEHUS U CBOMCTB BEILIECTB.

Knaccugukanuss XuMHUUECKUX PEaKIUid M0 pa3IMyHbBIM MpPU3HAKaM (YUCIIO M COCTaB PEarnpyIoOUINX M 00pa3yIOIIUXCs BEIIECTB; HAIMYME TPAaHUIIBI pasjerna
¢a3; TernoBoi 3¢ deKT; N3MEHEHNE CTETIEHEeH OKUCICHHUS aTOMOB; MCIIOJIb30BaHKUE KaTalu3aTopa; HalpaBJIeHHUe

npoTtekanust). CKOpOCTh XMMHUYECKHX PEaKUuil U (QaKTopbl, BIHsIOmME HA Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIUil M CIOCOObI CMEIIEHUS] XUMUYECKOTO
paBHOBECHS.

IIpocThie U cnoXHBIE BellecTBa. MeTamnel M HEMETallibl. | eHeTHueckue psapl MeTaula, HEMETala U MepexoqHoro meramna. OKcHasl M TMAPOKCHIIBI
(ocHOBaHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIBI), cONU. VX cocTaB, KiaccupuKaIys 1 oOIIre XMMUYECKUe CBONCTBA

B CBETE TEOPHUH IEKTPOIUTHUECKOMN INCCOLMALINN.

IlepeyeHb KOHTPOJIBHBIX H NPAKTHYECKHUX PadoT

Kiace Tema Uctounuk

8 xnacc | [IpakTnyeckue padoTbi: 6 1. TI'abpuensn O.C. Xumus 8Ki.:
Nel «IIpaBuna TexHMKH O€30MacHOCTU MpU paboTe B XUMHYeckoM KaOuuere. [Ipuembl oOpaieHus ¢ | yaeOHUK hIE;




n1a00paTOPHBIM 000PYIOBAaHHEM U HArPEBATEILHBIMU IPHOOPAMI)

Ne2 « Habmionenus 3a U3MEHEHUSIMH, MIPOUCXOAIIMMHU C TOPSIICH cBeYel, U X ONMUCaHHe» (JOMAIIHUN
9KCIEPUMEHT)

No3 «AHanu3 mouBbI U BOABD) (JIOMAITHUN SKCIEPUMEHT)

Ne4 «IIpr3HaKy XUMHUYECKUX PEAKLIUII

Ne5 «IIpuroroBiieHHE pacTBOpA caxapa U ONPEACICHUE MACCOBOMU JIOJIA €r0 B pacTBOPE»

Ne6 «PenieHne skcriepMMEHTAIBHBIX 33424

KonTpouabHbie padorsi: 4

Nel «ATOMBI XUMHYECKUX 3JIEMEHTOB»

No2 « CoenMHEHMS] XUMUUYECKHUX AIIEMEHTOBY

No3 « 3meHeHus, MpoUCXOASIIHE C BEIIECTBAMUY

Ne4 «PactBopenue. PactBopsl. CBoICTBa pacTBOPOB AJIEKTPOJIUTOBY

o01eoOpa3oBaTeIbHBIX
YUPEKACHUI -2-¢ u3 1.,
crepeoTHil. - «Jpodax». Mockaa.

2. KoHTposbHBIE U MPOBEPOYHBIC

paboter  k  yueOnuky O.C.
I'abpuensna «XuMmus. 8 Kiaccy:
yueOHoe nocobue/ O.C.

I'abpuensy, I1.H. Bepeskun, A.A.
VYiakoBa u ap. —224c.

9 kiace

IIpakTHyeckue padoTol: 6

Nel-2 «Pemenne sKCiepUMEeHTAIbHBIX 33/1a4 Ha PACMO3HABAHUE U MOJYYEHUE COSANHEHUI METaIIOB»
Ne3 Pemrenue skcniepuMeHTaNbHbIX 337a4 110 TeMme «lloarpymnmna rajsoreHoB»

Ne4 Pemrenue sxcriepuMeHTaNIbHBIX 3a7a4 1o TeMe «[loarpymnmna kuciopona»

Ne5 Pemenue skcniepuMeHTanbHbIX 3a1a4 110 TeMe «lloarpymnma aszora u yriaepoua»

Ne6 «[lomyuenue, coOMpaHue U pacro3HaBaHUE TA30BY

KonTpoabHbie padoThl: 2
Nel Oo0ras
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux aemeHToB [[.M.MeHneneeBan»

«BBC,Z[CHI/IC. XapaKTCpUCTUKA XUMHYCCKUX JJICMCHTOB HW  XUMHUUCCKUX peaKuHﬁ.

Ne2 «Meramib»
Ne3 «Hemerannbi»
Ned4 «HToroBast KOHTpoOJIbHAsI paboTa 32 KypC OCHOBHOM IIKOJIBI»

1. I'abpuensu O.C. Xumus 9 k.
y4eOHUK IS
00111e00pazoBaTeIbHBIX

yupexaeHuil. - «/Ipoga». Mockaa.

2. KoHTposbHBIE U ITPOBEPOUHBIE
paboter 9  kjacc:  yueOHoe
nocobue/ O.C. I'abpuensH, I1.H.
bepeskun, A.A. YmakoBa u 1ip. —
160c.

HanpasieHue NpoeKTHOH AeATEJLHOCTH 00y4arOIINXCH

[TpumepHbIle HampaBJIEHUsS POESKTHOH AesTeNbHOCTH oOyyaromuxcs. 1. Pabora ¢ nCTOYHMKaMH XUMHUYECKOW MH(OPMAIIMH — HCTOPUYECKUE 0030pbl CTAHOBIICHUS
U Pa3BUTHS U3YUYEHHBIX MMOHATHH, TEOPUH, 3aKOHOB; )KU3Hb U JICATEILHOCTh BBIJAIOIINXCS YUCHBIX-XUMHUKOB. 2. AHATUTHUYECKIE 0030pbl HH(POPMALIUU TIO PEILICHUIO
OTIpE/ICIEHHBIX HAYYHBIX, TEXHOJOTHUECKUX, MPAKTUYECKHX mpobiem. 3. OBiaeHre OCHOBaMU XUMUYECKOTo aHaim3a. 4. OBnaseHue OCHOBAMU HEOPraHUYECKOTO
CUHTE3A.



Hcnoan3oBanue pesepa padouero BpeMeHu
B nporpamme mnpenycMOTpeH pe3epB CBOOOIHOTO y4eOHOTO BPEMEHHM /ISl peau3allii aBTOPCKUX MOAX0/I0B, UCIIOJIB30BAaHUS Pa3HOOOpa3HbIX (popm
OpraHu3alui y4eOHOro Ipolecca, OpraHu3alui MOBTOPEHNUS W3YUYEHHOTO MaTepuaia, MO3TOMY MHOI0 ObLIH mepepacipeieleHbl HEKOTOPhIE Yachl M HECKOJIBKO
OTJIIMYAIOTCS OT aBTOPCKOM MPOrpamMMBl.

OO6ocHOBaHU
KommuectBo  4yacoB B KomnnuectBo yacoB B .
Tema . . e BHECEHHBIX
aBTOPCKOW IporpaMMme paboueii mporpamme .
M3MEHEHHH
8 KIIACC
Beenenne 4 4+1 np. B cBa3zu c
Tema 1. ATOMBI XUMHUYECKHX 3JIEMEHTOB 9 9 pacHpeacICHUEM
Tema 2. [IpocTbie BeniecTBa 6 PE3CPBHOTO
BpPEMEHU
Tema 3. CoequHEHNS] XUMUYECKUX YIEMEHTOB 14 14
Tema 4. VI3meHeHMs1, TPOUCXOIAIINE C BELIECTBAMU 12 12
Tema 5. Ilpaktukym 1 3 2
Tema 6. PactBopenue. PactBopbl, CBolicTBa pacTBOpPOB 18 19
AIIEKTPOJIUTOB
Tema 7. Ilpaktuxkym 2. CBOMCTBa paCTBOPOB JIEKTPOJIUTOB 1 1
Peszeps 1 -
Htoro 68 68
9 KJIACC
Beenenne. OOmas XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB U 10 10 B cBmu c
XUMHUYeCKuX peakuui. Ilepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa pacrpeeaeHueM
xuMuueckux aemeHToB .M. Menneneesa pE3epBHOTO
Tema 1. Meramsl 14 14 BpEMEHHU
Tema 2. Ilpaktuxkym 1. CBolicTBa METaJJIOB U UX COEAMHEHUN 2 2
Tema 3. Hemeransl 25 25
Tema 4. IIpakTukym 2. 3 4
CBolicTBa COEIMHEHUI HEMETAINIOB
Tema 5. O06oOmeHne 3HaAHUM MO XUMHHM 32 KypC OCHOBHOM 10 13




mkoJiel. [Togroroska k 'MA

Peszeps 4 -

Hroro 68 68

KPUTEPUU 1 HOPMbI OLIEHKHA 3HAHUHM OBYYAIOIIINXCA

1. Ouenka yCcTHOro oTBeTA.
OrMmeTtka «5» :
- OTBET IOJIHBIM U ITPAaBUJIbHBIN HA OCHOBAHUU U3YYCHHBIX TEOPHIA;
- MaTepHall U3JI0KEH B ONPEICIICHHON JJOTHYECKOHN NIOCIIEI0BATEILHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEIIbHBIM.
OT1BeT «4» ;
- OTBET IOJIHBIM U ITPAaBUJIbHBIN HA CHOBAHUM U3YYEHHBIX TEOPUH;
- Marepuaj U3JI0XKEH B OINMpEesICHHON JIOTHYECKOH MOCIe0oBaTeNbHOCTH, MPU 3TOM JOMYIIEHBI JBE-TPH HECYIECTBEHHbIC OIIMOKH, MCIpPAaBICHHBIE IO
TpeOOBAHUIO YUUTEIS.
OrMmerka «3» :
- OTBET MOJIHBIA, HO IPU ATOM JIOIYIIEHA CYIIECTBEHHAs OMMOKA M OTBET HETOJIHbIM, HECBSA3HBIN.
OrMmeTtka «2» :
- IpH OTBeTe OOHAPYKEHO HETOHMMAaHHUE YJalIUMCsI OCHOBHOTO COJIEpXKaHMsI y4eOHOro MaTepHaja MM JOMYyIIeHbI CYIECTBEeHHbIE OIIMOKH, KOTOpBIE yda-
LIUICA HE MOXKET UCIIPABUTH IIPU HABOJALMX BOIPOCAX YUUTEINA, OTCYTCTBHE OTBETA.

2. OueHka IKCNEPUMEHTAIbLHBIX YMEHHUIA.
- OLeHKa CTaBUTCSI HA OCHOBAHWHU HAOMIOICHUS 32 yYallUMUCS U MMUCBMEHHOTO OTUYeTa 3a paboTy. OTmMeTKa «5»:

- pa0oTa BBINOJHEHA MOJHOCTHIO M MIPABUIILHO, C/AETAaHbI PaBUIIbHBIC HAOIIOICHHS U BBIBOIBI;

- JKCIEPUMEHT OCYLIECTBJICH I10 IJIaHy C YYETOM TEXHUKH 0e301acHOCTH U MPaBUil paboThI ¢ BEIIeCTBAMH U 000PYI0BaHUEM;

- TPOSIBJICHBI OPraHU3ALUOHHO - TPYAOBbIC YMEHUS, MOIIEPKUBAIOTCS YUCTOTAa pabOYEero MECTa ¥ MOPSIOK (Ha CTOJIe, SKOHOMHO MCIONIb3YIOTCS PEAKTHBHI).
OrMmeTka «4» :

- paboTa BBINOJIHEHA MPABMIIBHO, CJAETaHbl MPAaBUJIbHBIC HAOIIOAECHUS W BBIBOABL, HO MPH 3TOM SKCIEPUMEHT MPOBENEH HE IMOJHOCTHIO MM JOMYIIEHBI

HECYIIIECTBEHHBIE OIIMOKU B paboTe ¢ BEIIECTBAMH U 000PYIOBaHUEM.

OTMmeTka «3»:



- paboTa BBINOJHEHA MMPABHJILHO HE MEHEe YeM HAIlOJIOBUHY WJIM JOIYIIeHa CYIIeCTBEHHAs OIIMOKa B X0/€ dKCIIEPUMEHTa B OOBSICHEHUH, B O0(OPMIICHUU
paboThl, B COOIOACHUY MPABUII TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BelleCTBaMU M 000pYIOBaHUEM, KOTOpPas UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.
OrMmerka «2»:
- JomyiieHsl ABe (1 0oJjiee) CyIIECTBEHHBIE OIIMOKM B XOJIE: 3KCIIEPUMEHTA, B 00BACHEHUH, B 0(hopMIICHHMHU pabOThl, B COOMIOCHNUN MPaBUI TEXHUKU O€3-
OTIaCHOCTH NpH paboTe C BeleCTBAMU U 000PYIOBaHUEM, KOTOPBIE YUAIIHICS HE MOXKET UCTIPABUTh AaXKe 110 TPEOOBAHHIO YUUTEIS;
- pa0oTa He BBIMOJIHEHA, Y yJalerocsi OTCYTCTBYET SKCIEPUMEHTAIbHBIC YMEHHUS.

3. OuneHka yMeHHIi pemiaTh pacyeTHbIe 3a1a4u.
OTMmeTKa «5»:
- B JIOTHYECKOM PACCYKJCHHUH M PEIICHUU HET OMHMOO0K, 3a/Ja4a pelieHa parMoHaIbHBIM CII0COO0M;
OTtMmeTKa «4»:
- B JIOTUYECKOM PACCYXJICHUU U PEIICHUs HET CYIIECTBEHHBIX OMIMOOK, HO 33aJa4ya pellleHa HepallMOHAIBHBEIM CIIOCOO0M, WU JOMYIIEHO He 0ojee MBYX
HECYIIECTBEHHBIX OITHUOOK.
OtmeTKa «3»:
- B JIOTHYECKOM PaCCYKJICHUHU HET CYIIECTBEHHBIX OIMUOOK, HO JIOMYIICHA CYIIECTBEHHAs OIMOKA B MATEMAaTHUECKUX pacueTax.
OTMeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OMMOKHU B JIOTHUECKOM PACCYXKICHUH U B PEIICHUU.
- OTCYTCTBHUE OTBETA Ha 3aJlaHUE.

4. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OrMmerka «5»:
- OTBET MOJHBIM U IPaBUIbHBIM, BO3MO)KHA HECYILIECTBEHHAs OLIHOKA.
OrMmerka «4»:
- OTBET HEMOJHBIN WK JOMYIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OIUOOK.
OtMmerka «3»:
- pa0oTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBHUHY, JOMYIIEHA OfHA CYIIECTBEHHAs OUIMOKa U IPH 3TOM JIBE-TPU HECYILIECTBEHHBIE.
OrMmeTrka «2»:
- pa0oTa BBINIOJHEHA MEHbIIIE YeM HAIOJIOBUHY HIIM COJECPKUT HECKOJIBKO CYIIECTBEHHBIX OIINOOK.
- paboTa He BBINOIHEHA.
[Ipu o11eHKE BBIMOJIHEHHS MMCbMEHHOM KOHTPOJIBHON pabOThl HEOOXOIMMO YIUTHIBATh TpeOOBaHUs eIMHOTO ophorpaguyeckoro pexmnma.

5. OneHka TecTOBbIX padoT.



Tectsl, cocTosine U3 MATH BOIPOCOB MOXKHO MCIOJIB30BaTh NOCIE U3ydeHUs Kaxzaoro Marepuana (ypoka). Tect u3 10—15 BonpocoB ucnosnssyercst amis

neproIuIeckoro KoHTpost. Tect w3 20—30 BompocoB HEOOXOUMO HCIIOIB30BATh JUISI UTOTOBOTO KOHTPOJISL.

[Ipu orleHUBaHUM KUCTIONB3YETCS CIEAYIOIIAs IIKaJa: JUisl TeCTa U3 MSATH BOIIPOCOB

* HET OMUOOK — OIEHKA «5»;

* 0/JIHA OIIHMOKA - OI[EHKA «4»;

* IBE OMINOKN — OLIEHKA «3»;

* TPU OIIMOKH — OTEHKA «2».

Jst tecta u3 30 BOIIPOCOB:

* 25—30 npaBUILHBIX OTBETOB — OILIEHKA «5»;

* 19—24 npaBUILHBIX OTBETOB — OLIEHKA «4»);

* 13—18 npaBUILHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIe 12 TpaBUIIBHBIX OTBETOB — OLICHKA «2)».

6. Ouenka pedepara.

Pedepat oneHuBaeTcs 10 CIEAYIONUM KPUTEPUSIM:

* coOmoIeHNe TPeOOBAHUH K €ro 0(OPMIICHHUIO;

* He00OXOAUMOCTD U IOCTaTOYHOCTb ISl PACKPBITHS TEMBI IPUBEICHHOM B TEKCTE pedepara HHPOpMaIUY;

* yMEHHE 00YJaroIIerocsi CBOOOHO M3JIaraTh OCHOBHBIC HJICH, OTPAKCHHBIC B pedepare;

® CHOCOGHOCTB 06ytm10mer0c;1 MOHATH CYThb 3a1aBACMbIX YJIICHAMU aTTeCTaHHOHHOﬁ KOMHCCHHU BOIIPOCOB U C(bOpMyHHpOBaTB TOYHBIC OTBECTHI HA HUX.

Pexomennyemas jiureparypa.
1. Jlmutepartypa, ncnojib3yeMasi ydyuTesaemM

- OCHOGHAA TUumMmepamypa

1. I'abpuensan O.C. IIporpamma kypca xumun Juis 8-11 kinaccoB 001eo0pazoBaTenbHbIX yupexaeHuil. — M.: JIpoda;

2. I'abpuensn O.C. Xumus: 8 kinacc : yaeOHUK i 0011e00pa3oBaTeNbHbIX yupexkaeHuid. — M.: JIpoda.

- 0ONONIHUMENbHAS IUMmepamypa

1. I'abpuensn O.C. NUzyuaem xumuio B 8 Ki1.: auaakTuueckue marepuansl / O.C. I'abpuensy, T.B. CmupnoBa. — M.: biuk mitoc

2. Xumust: 8 Kjacc: KOHTPOJbHbIE U MpoBepouHbie padoTsl k yueOHHKY O.C. I'abpuensna «Xumus. 8 kmace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakoBa u 1p. — M. : Ipoda;

3. I'abpuensn O.C., Bucko6oitnukosa H.I1., SlmrykoBa A.B. Hactonbhas kaura yaurtens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: Jlpoda;

4. I'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumuueckuii skcriepuMeHT B 1mkoJe. § kinace. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oquH U3 JyYIIMX CAaWTOB PYCCKOS3BIYHOTO XMMHUYECKOro VHTEpHEeTa OPHEHTHUPOBAHHBIM Ha YUYMTENsS U yYCHHKa,
MIPETo1aBaTelis U CTYJCHTA.

6. N'abpuensu O.C., BockoboitaukoBa H.I1., AmykoBa A.B. «HactonpHas KHUTA yuuTeNnss XUMUH, 9 Ki1ace», MeToaudeckoe nocooue. M., Ilpoda, 2009 r.



7. Xumus, 9 knace. KonrponbHbie n mpoBepouyHbie paboTsl K yueOHuKy O.C.I'abpuensna «Xumus, 8». O.C.I'abpuensu, [1.H.bepézkun, A.A.Ymaxkoa u ap. M.,
Hpoda, 2003 — 2006 r.r.
8. «Xumus. 9 knacey. [loypounsie miansl mo yueouuky O.C.I'abpuensna. cocrasurens B.I'.Jlenncosa, Bonrorpaza, 2009r.
2. Jlutepatypa, pekoMeHIyeMasi ISl yYaIuXcs.
- OCHOBHAs TUMepamypa
Iabpuensa O.C. Xumus: 8 knacc: yueOHUK it 001eo0pa3oBaTeNbHBIX yapexaeHuii. — M.: Jlpoda.
Ia6puensa O.C. Xumus: 9 knacc: yaeOHUK it 0011e00pa3oBaTeNbHBIX yupexaeauii. — M.: [Ipoda.

- 0ONONIHUMENbHAS IUMmepamypa

1. XKypHnan «Xumus B MIKOJIEY;

2. Kontpen - Xumus mis Beex (http://kontren.narod.ru). - nuHpopMannoHHO-00pa30BaTENbHbIN CAaUT I TEX, KTO U3y4aeT XUMHUIO, KTO €€ MPEToJIaeT, s BCceX
KTO UHTEPECYETCs XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oquH U3 JyYIIMX CAaWTOB PYCCKOS3BIYHOTO XMMHUYECKOro VHTEpHEeTa OPHEHTHUPOBAHHBIM Ha YUYMTENsS U yYCHHKAa,
MIPEeIo1aBaTelis U CTYJCHTA.

4. DHIMKJIONEANYECKUN CII0BAph IOHOTO XUMUKA

3. Meauapecypchbl.

— CD «llIxona Kupunna u Medoaus», U31aTeIbCTBO «Y UUTEIb)

— Xwumus (8-11 kmacc). Bupryansnas naboparopust (yueOHOE 3JEKTPOHHOE U3JIAaHHE)
4. HHTepHeT-pecypchl

— chem.msu.su

— hemi.nsu.ru

— college.ru

— school-sector.relarn.ru
— alhimikov.net

— alhimik.ru

— chemworld.narod.ru



http://www.chem.msu.su/rus/
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/
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