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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma yueOHOTO Kypca XUMUH COCTAaBIICHA HA OCHOBE:
e ®denepanbHOro rocy1lapcTBEHHOIO0 00pa30BaTENbHOIO CTAaHIaPTa OCHOBHOTO
obmiero o0pa3oBaHus;
e [IpumepHOIi MporpaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHus M0 XUMHH;
e OcHoBHOI1 06pa3zoBarenbHOii porpaMMbl MBOY «ABaunckas COLy;

B cootBercTBUM C 3TUMHU JOKyMEHTaMM OOydarouiuecs AOJDKHBI OBJaJeTh IpuéMamu,
CBS3aHHBIMU C OIIPENETICHUEM IOHSATHI: OrpaHUYMBATh WX, ONUCHIBATH, XapaKTEpU30BaTb U
cpaBHMBaTh. Tak Kak XMMHsS — HayKa SKCIEpHUMEHTalbHas, oOyJaromuecs AOKHBI OBIIAJIETh
TaKUMHM [O3HABAaTEIbHBIMU Yy4E€OHBIMM JEHCTBUSIMH, KaK OKCIIEPUMEHT, HaOI0CHHE,
U3MepeHue, OMMCaHue, MOJEIMpOBaHUE, TUIIOTe3a, BbIBOJA. B mporecce u3yueHus Kypca y
00yJaromMxcsi MPOJIOJDKAIOT  (OPMHUPOBATHCS  YMEHUS CTaBUThb  BOIPOCHL, OOBICHSTH,
KJIaCCU(UIMPOBATh, CpaBHMBATh, ONPENENATh HWCTOYHUKM HH(OpMALMM, TMOJNy4aTb U
aHaJIM3UpPOBaTh €€, TOTOBUTb WH(GOPMAIMOHHBIA MPOIYKT, IPE3EHTOBAaTh €ro M BECTH
miuckyccuto. CrefoBaTenbHO, JESTENbHOCTHBINM MOAXOA B M3YYEHMM XUMHH CIIOCOOCTBYIOT
JOCTHKEHHIO JINYHOCTHBIX, MPEAMETHBIX U METANPEeIMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTATOB.

B ocHOBY Kypca 1oJI0KEHBI CIeAYIOIINE H/IeH:

e MaTepHalibHOE €IMHCTBO U B3aMMOCBS3b OOBEKTOB U SBJICHUM MPUPOIbI;

e Beaylmas pojb TEOPETUYECKMX 3HAHUU 17 OOBACHEHUS U IMPOTHO3UPOBAHUS
XMUMHUYECKUX SIBJICHUM, OLICHKH UX MPAKTUYECKOI 3HAUUMOCTH;

® B3aUMOCBS3b KAaYECTBEHHOW U KOJMYECTBEHHONM CTOPOH XHMHUYECKHX OOBEKTOB
MaTepHaIbHOTO MHPA;

® pa3BUTHE XMMHYECKON HAyKU U MPOU3BOJCTBO XMMUYECKUX BEIIECTB U MaTEpPHAJIOB
JUI YIOBJIETBOPEHUS HACYIIHBIX MOTpeOHOCTEeW dYenoBeKka M OOIIEecTBa, pElIeHUs
rJ100aTbHBIX TPOOJIEM COBPEMEHHOCTH;

® TeHEeTHYecKas CBS3b MEX]y BELIECTBAMHU.

OTH uJeu peamu3yloTcs B Kypce XUMUU OCHOBHOM IIKOJBI IYTEM JIOCTH)KCHHUS
CIEAYIOIIUX LeJIei:

* opmuposanue y yH4alluXcs XUMHUYECKONH KapTUHBI MHpa, KaK OPraHUYECKON 4acTH ero
L[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBL.

* Pazgumue  TO3HABATENIbHBIX  HHTEPECOB, HWHTEIUICKTYalbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH ydaluxcs B Mpollecce H3Yy4yeHUsT UMU XMMUYECKOM Hayku M e€ BKIaja B
COBPEMEHHBIM Hay4yHO-TEXHHYECKUH mporpecc; (HopMHpOBaHHE BaKHEHIIMX JIOTHUECKUX
omepanuil MbIILIEHUS (aHaIu3, CUHTE3, OOOOIIeHHe, KOHKpETH3alus, CpaBHEHHE U Jp.) B
MpoLIecce MO3HAHUS CUCTEMbl BKHEHUIIUX MOHSATHM, 3aKOHOB M TEOPUN O COCTaBE, CTPOCHHUH U
CBOMCTBaX XUMUYECKUX BEILIECTB.

* Bocnumanue yoexXIEHHOCTU B TOM, YTO NMPUMEHEHUE MOTYYEHHBIX 3HAHUH U YMEHUU 110
XUMHH SIBIISIETCS OOBEKTHBHOW HEOOXOIMMOCTBIO JUIsi Oe30macHOi paboThl C BEIIECTBAMHU H
MaTepuagamMu B ObITY M Ha IIPOU3BO/ICTBE.

» [Ipoekmuposanue u peanuzayus  BBIIYCKHUKAaMH OCHOBHOM  IIKOJBl  JIUYHOU
o0pa3oBaTeIbHOW TPAeKTOpUHU: BBIOOp mTpoduiast oO0ydeHus B cTapuied IMIKoJe WU
po(heccHOHATBFHOTO 00Pa30BaTENILHOIO YUPEXKICHHSL.

* OsnadeHue KIH04esblMu KOMNemeHyuamu: y4eOHO-TI03HABATENbHBIMU,
MH(OPMALIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

JUis TOCTHDKEHUS 3TUX Lieleld B Kypce XMMHUHU Ha CTYIIEHH OCHOBHOIO 0Ouiero oopa3oBaHUs
pelaTces CAeAYIONINe 3a1a4u:
* (dopMupylOTCS 3HaHMS OCHOB XHMHYECKOH HAyKd — OCHOBHBIX (DaKTOB, IOHSTHH,
XMMHMUYECKUX 3aKOHOB M TEOPUH, BBIPA)KEHHBIX IOCPEACTBOM XUMHUUYECKOTO SI3bIKA;
*  pa3BHUBaIOTCA yMeHHs HaOmoaTh U OOBSACHIAIOT XUMHUYECKHE SIBICHMS, TPOUCXOISIINE
B IIPUPO/IE, TaOOPATOPHBIX YCIOBHSX, B OBITY M HA IIPOU3BO/ICTBE;



*  npuoOpeTaroTcsl ClenualbHble YMEHHs M HABBIKM 10 OE€30MacHOMY OOpallleHHI0 C
XHUMHWYCCKNMHU BCUICCTBAMU, MATCpUATIaMH U ITPOLCCCAMU;

* (dopmupyercs TyMaHUCTHYECKOE OTHONICHWE K XUMHH KakK TPOU3BOIAUTEIHHOW CHIIE
00I1eCcTBa, C TOMOIIBIO KOTOPOU PEelIaroTcs T00aTbHBIE TIPOOJIEMBI YEIIOBEYECTBA;
OCYLIECTBJISAETCS HHTErpalysl XUMUYECKOM KapTUHBI MUpa B €AVHYIO HAYYHYIO KAPTUHY.

Ucnonws3oBanne obopynoBanus «Touka pocra» npu peanuzanuu nanHoi OIl mo3Bomsier
CO3/11aTh YCIOBHUS:

° IJI paCIUPCHUA COACPKAHNA IIKOJIBbHOTO XUMUYCCKOTO O6p330BaHI/I$I;

° JIIsL IIOBBIIIICHU S MMO3HABATCIILHO M AKTHUBHOCTH 06yqa}0m1/1xc;1 B
€CTECTBEHHOHAy4YHOU 00J1acTH;

. JUId  pa3BUTHUA JUYHOCTH pebEHKa B Tpolecce OOydeHUs XUMHH, €ro
criocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHUS COIMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEN;

® JIIs pa60TBI C OZ[apéHHBIMI/I IOKOJIbHUKaAMH, OpraHu3alliid HX pPasBUTHA B

pa3IUYHBIX 00JIaCTAX 00pa30BaTEIbHOMN, TBOPUECKON JACATEIHHOCTH .

OO0mas xapakrepucTuka yueOHOro npeamera.

B cooTtBercTBUU ¢ (hefepabHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMS ydYalIuecs JOJDKHBI OBJIAJIETh TAaKAUMH IT03HABATEIHHBIMU yICOHBIMHU
JNCUCTBUSAMH, KaK yMeHHE (OpMyIHpoBaTh MpoOJIeMy W THUIOTE3y, CTaBHTh IEIM W 3ajadH,
CTPOUTH IIAHBI JIOCTIDKEHUS [EJICH W PElICHHUs TOCTABICHHBIX 33J1a4, IPOBOJAUTH KCIIEPUMEHT
Y Ha €ro OCHOBE JIeJIaTh BBIBOJIB M YMO3AKITIOUEHUS, TIPEICTABIIATh MX M OTCTAHBATh CBOIO TOUKY
3penust. KpoMe 3ToT0, yyammecs: TOJKHBI OBIIAJIETh MPUEMAMH, CBSI3aHHBIMH C OTIPE/ICIICHUEM
MOHATUI: OTPAaHUYMBATh WX, OMMCHIBATh, XapaKTEPH30BaTh U CpaBHUBATh. Cleq0BaTENbHO, IPU
W3yYeHUH XUMHH B OCHOBHOHM IIIKOJIE y4alllMecsl NOJDKHBI OBJANIETh YYCOHBIMH JCHCTBHUSMU,
MO3BOJISIOIIMMHU MM JTOCTUYb JIMYHOCTHBIX, MTPEIMETHBIX U METAaNpPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

[Ipemaraemasi mporpaMMa Mo XMMHUHW PacKphIBAaeT BKJIAJ Y4eOHOTO TpeaMeTa B JIOCTHKCHUE
1eJIe OCHOBHOTO 00MIero oOpa3oBaHMsI M OINpEeseT BaXXHEHIIHE COACPIKaTeIbHbIC JIMHUH
npeaMera:

* «BEUIECTBO» — 3HAHUE O COCTAaBE WM CTPOCHHH BEIISCTB, UX CBOWCTBAX M OHMOJIOTHYECKOM
3HAYCHUU;

* «XMMHYECKasl PEaKIHs» — 3HAHHE O TPEBPAIICHUSAX OJHUX BEIICCTB B JPYrUe, YCIOBHIX
MPOTEKAHMsI TAKUX TPEBPAILCHUH U CIIOCO0aX YIPABJICHUS PEAKIIUIMU;

* IPUMEHCHUE BEIIECTB» — 3HAHHE W OMBIT OE30MACHOTO OOpAIICHUS C BEIIECTBAMH,
MaTepuallaMH H IIpolieccaMy, HEOOX0IMMBIMU B OBITY ¥ Ha TIPOU3BOJICTBE;

* I3BIK XUMHUH» — OINEPUPOBAHUEC CHUCTEMOH BAKHEHIIUX XUMUYECKUX TOHSATHH, 3HAHUEC
XUMUYECKOH HOMEHKIIATYPbl, a TAaKKE BJIAJICHUC XUMHUYCCKOW CHUMBOJIHMKOW (XHMMHUYCCKHMHU
dbopMmynaMu U ypaBHEHHUSIMHU).

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe

XuMUs B OCHOBHOM 1IKoje u3ydaercs 8 u 9 kmaccax. OOmiee ynciao yueOHBIX 4acoB 3a 2 roja
oOyuenust coctaisier 138,u3 Hux 70 (2 4 B Henmemo) B § kiacce, 684 (2 yaca B HeAeno) B 9
KJ1acce.



Coaep:kanue o0pa3oBaHuA .

[IpakTuyeckas dYacTh Y4eOHOTO COAEPIKAHUS TMpeIMeTa YCHIIEHa MaTepUallbHO-
TEXHUYECKOH 0a30ii neHTpa «Touka poctay

Xumus 8 kiaacc
(70 yacoB, 2 yaca B He/1eJI10)
Hauanbubie moHsATHS U 3aKOHBI XUMUH (21 gac)

Tema u BemectBa. CBOMCTBAa BEIIECTB. DTAJOHHBIC (U3WYECKUE CBOKMCTBA BEIICCTB.
Marepuansl u MatepuanoBefeHue. Posib XuMuu B 5KM3HU COBPEMEHHOTO 0011ecTBa. OTHOIICHHE
oO1recTBa K XUMHUH: XeMohuius u xemopoOus.

Meroasl u3ydenus xumuu. HaOmronmenue. DkcriepuMeHT. MojenupoBanue. Moaenu
MaTepuaIbHbIe U 3HAKOBHIE WM CUMBOJIbHBIC.

l'azer. JKunpkoctu. Tsépaple BemecTBa. B3anMHBIE mepexonbl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIeCTBa: BO3rOHKa (CyOnuManus) u JecyoiuMans, KOHJAeH calus 1 UCcIiapeHue,
KpUCTAJUTH3allUs U TJIaBJICHUE.

®dusznyeckue siBjaeHus. YUCThIe BElecTBA U CMeCH. [ OMOTreHHbIE U FeTepOTe€HHBIE CMECH.
Cmecu rTazooOpaszHble, xuakue u TBEpAbIe. CrOCOOBI pa3jieNieHus CMECei: NeperoHka, Wiu
TUCTHJUIANMS,  OTCTaWBaHWe, (UIBTPOBAHHWE,  KPUCTAJUIM3AlMsg WM BBIIAPUBAHHUE.
Xpomarorpadus. [Ilpumenenue 3Tux crnocoOOB B 1aOOPaTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XUMUYECKUE DJIEMEHThl. ATOMBI M MOJIEKYJbl. [IpocThie W CIIO)KHBIE BEIECTBA.
Amorponus Ha mpuMepe Kuciaopoaa. OCHOBHBIC TTOJIOKEHUS aTOMHO - MOJICKYJISIPHOTO yUEHUSI.
Nonel. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUSI.

3Haku (CHUMBOJIBI) XHUMHUYECKHX 3JeMEHTOB. HMHbopMamusa, KOTOPYIO HECyT 3HaKH
XUMUYECKUX DJIEMEHTOB. OTHMOJIOTHS HAa3BAHMM HEKOTOPBIX XHMHYECKUX OJIEMEHTOB.
[Tepuomndueckas tabmuma xuMmudeckux 3aeMeHToB J[. M. MeHpgemeeBa: KOPOTKOTEPHOIHBIN U
JUTMHHOTICpUOAHBIA BapuaHThl. [leproael u rpynmsl. ['1aBHas u mobovYHas OATPYIIIEI, WK A- 1
Bb-rpynmnel. OTHOCHTENIbHAS aTOMHAS Macca.

Xumunueckue ¢opmyinbl. Unnexcel u kodddunuentsl. OTHOCUTEIbHAS MOJEKYJISpHAS
Macca. MaccoBas [10Ji1 XMMHYECKOIo 3JeMeHTa B coeuHeHuu. MHdopmanus, KOTOpyr0 HeCyT
XUMHUYECKUEe (POPMYIIBI.

Banentnoctb. CrTpykTypHBIE (DOpMYyNbl. XHWMHYECKHE 3JIEMCHTHI C IIOCTOSHHON U
MEPEeMEHHON BaJeHTHOCThIO. BriBOA (opmynbl coemuHeHus mo BajeHTHOCTH. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOro »JeMeHTa 1o ¢dopmyne BemectBa. CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOALIMX U3 JBYX XUMHUYECKHX 3JEMEHTOB, IO BAJICHTHOCTU. 3aKOH
MIOCTOSTHCTBA COCTaBa BELLECTB.

Xumuueckue peakuuu. PeareHTl W npoaykTsl peakuuu. [Ipu3Haku XMMHUYECKHX
peakuuii. YcioBUsS MX MPOTEKaHUsA WU NpekpauleHus. Peakuuu ropeHus. DK30TepMUYECKUE U
SHIAOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHMs MacCchl BellecTB. XuMuuyeckue ypaBHeHus. CocraBieHue
XUMHUYECKUX ypaBHeHHH. MHpopMaIms, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XUMHYECKUX pEaKIUid MO COCTaBY M YUCIY PEAareHTOB U MPOJYKTOB.
Tunel XUMHYEeCKHX peakiuil. Peakiuum coenuHEHHs, pPa3lOKEHHUs, 3aMelleHus U OOMeHa.
KaranuzaTtops! u kaTanus.

JeMoHCcTpamun
*  Komekiusi MaTepralioB U U3/IETUN U3 HUX.
* Mojenu, UCTIOJIb3yeMbIE€ Ha ypoKaxX (hU3HKHU, OMOJIOTUN U reorpaduu.
*  OObEMHBIE U MIAPOCTEP>KHEBBIE MOJAETH HEKOTOPHIX XMMHUECKUX BEIIECTB.
*  Mogenu KpUCTAININYECKUX PEIIETOK.



* Cobupanue npubdopa A MOIyYeHUS ra3a U MPOBEPKaA €ro Ha TEPMETUYHOCTb.
* Bo3ronka cyxoro Jipfa, Hojaa nin HapTaauHAa.
* ArperaTHbl€ COCTOSHUS BOJIBI.
* Pa3zznenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEN ¢ IOMOIIBIO AETUTEIBHON BOPOHKH.
e JlucTrisaTop U ero padoTa.
* VYcraHoBka ais GUIBTpOBaHUS U €€ paboTa.
* VYcraHoBKa AJis BbllapuBaHus U €€ padboTa.
* Komtekmus ObITOBBIX TPHOOPOB st (GUIBTPOBAHUS BO3IyXa.
* Paszgenenue kpacsiero BemiecTsa pomacrepa ¢ IOMOLIbI0 OyMa)kHON XpoMarorpaduu.
*  Mojenu aNIOTPOIHBIX MOIU(UKAIIUHN yriiepoaa U Cephl.
* IlomydeHue 030Ha.
* Tloprpers 1. . Bepuennyca u JI. . Menneneesa.
¢ KopoTkoneproaHslil U JUIMHHOTIEpHUOAHBIN BapuaHThl [lepnoauueckont cucremsr /1. 1.
MenpneneeBa
* KoHcTpyupoBaHue MapOoCTEPKHEBBIX MOJIEJIENH MOJIEKYJI.
* Anmnapar Kunma.
* PasnoxeHue Omxpomara aMMOHHS.
* Topenue cepbl 1 MarHMEBOMU JICHTHI.
* Tloptpetst M. B. Jlomonocosa u A. JI. JlaByasbe.
*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BEIL[ECTB.
* Topenue pocdopa, pacTBOpeHHE TPOIYKTa TOPEHUS B BOJIE U HCCIIEOBAHNE
MIOJIy4EHHOTO PacTBOpa JAKMYCOM .
*  BiauMoAelcTBUE COISIHON KHUCIOTEI C IIMHKOM.
* Tlonyuenue ruapoxcuaa meau(Il) u ero paznoxkeHue npu HarpeBaHUH.
JlaGopaTopHbIe ONBITHI
O3HaKOMJIEHHE C KOJUIEKIIMEH TaO0opaTOPHO MOCY/IBI.
[Iposepka npubopa i MOJTy4eHUs Ta30B HA FTEPMETUYHOCTb.
O3HakoMJIeHHE ¢ MUHEpaJlaMu, 00pa3yOIIUMH T'PAHUT.
[IpuroroBiieHne reTepoOreHHON CMECH MOPOILIKOB CEPhI U JKeJle3a U UX Pa3eIICHHE.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U HOJUAOB KaJisi C paCTBOPOM HUTpaTta cepedpa.
[Tonyyenue ruapokcuna meau(ll) u ero B3aumoaeiicTBuE ¢ CEPHON KHCIOTOM.
B3anmoelictBue pactBopa coapl ¢ KUCIOTOM.
[IpoBepka 3aKoHa COXpaHEHMsI MacChl BEIIECTB HAa IMPUMEPE B3aMMOJCHCTBUSA HIENOYH U
KHCJIOTBI.
9. IIpoBepka 3aKoHa COXpaHEHWs MacChl BEIECTB HA MPUMEPE B3aMMOAECHCTBUS INEIOUU U
cosmm xkene3a (I11).
10. Pasnoxenue nepokcua BoA0poa ¢ MOMOIbI okcuaa Mapranua (IV).
11. 3amemnienue xene3oM MeIM B MEJHOM KYIIOPOCE.
[TpakTrdeckue pabOTHI
1. 3HaKOMCTBO ¢ JmabopatopHbIM obopynoBaHueM. [IpaBuna TeXHUKU OE30TMACHOCTH MpPHU
pabote B kabunere xumun. HekoTopsie Bubl padoT.
2. AHamu3 Mo4BbI
Baxneiine npeacTaBuTeN HEOpPraHUMIECKUX BemiecTB. KonnmuecTBeHHbIE OTHOIICHUS B
xumuu(18 dacon)
CocraB Bo3ayxa. [lonsTre 006 00bEMHOI JJ01€ KOMIIOHEHTA MPUPOIHOM Ia30BOM cMecH
— Bo3/ayxa. Pacuér o0bEMa KOMIIOHEHTA Ta30BOM CMECH 10 €ro 00bEMHOM JI0JIe U
Ha000POT.
Kucnopoa. O3o0mn. [Tonyuenue kucnopona. Cobupanuie u pacro3HaBaHHE KACIOPOa.
XUMHUYECKHE CBOMCTBA KUCIOPO/1a: B3aUMOJICHCTBUE C METAJUIAMH, HEMETAJIJIAMU U CIIOKHBIMHU

ONoORARWNE



BemiectBamu. [Ipumenenue kucinopoaa. KpyroBopoT kucinopoaa B npupo/ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUH OKCUIOB 10 Ux GopmyiaMm. CocTaBicHUE GOpMYIT
OKCHJIOB IO X Ha3BaHusM. [IpencraBurenn OKCUAOB: BOJIa U YTJIEKUCIBIN ra3, HerameHas
W3BECTb.

Bonopon B mpupojae. ®usnyeckrue 1 XMMUYECKHUE CBOMCTBA BOJIOPOA, €0 MOJyYeHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabimia pacTBOPUMOCTH.
Consinas 1 cepHasi KUCJIOTHI, UX CBOMCTBA M MPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHus. PactBopumocTs cosieit B Boze. [IpeacraBurenu coneil:
XJIOpHJ] HATPpHs, KapOoHAT HaTpwsl, (pocdaT KaIbIHs.

[Tocrossnnas ABoraapo. KonnuectBo BeniectBa. Mosib. Monsipnas macca. Kparasie
€AMHUIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MIJITUMOJIb U KUJIOMOJIb, MIJITUMOJISIpHAS 1
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacuérel ¢ ucnonb30BaHMEM TOHSTHH «KOJHMYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«TIOCTOSIHHAsE ABOTa/Ipo».

3akoH ABoraapo. MossipHbIi 006EM ra3000pa3HbIx BeecTB. OTHOCUTEIbHAS
MJIOTHOCTH OJTHOTO Ta3a Mo JPYromy.

KpatHple enuHMIBI HM3MEPEHUS — MWUIUMOJSPHBIA W KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuétel ¢ Wcmonb30BaHMEM TOHSITHH «KOJHMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», KITOCTOSIHHAS ABOTAIPOY.

Pacuétel ¢ Wcmonp30BaHMEM TOHSITHH «KOJHMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
KMOJIIPHBIN 00BEM Ta30B», «IHCIIO ABOTAAPOY.

I'uapocdepa. KpyroBopot Bojsl B ipupoie. Pu3nueckne 1 XMMUUECKHE CBOMCTBA BOJIBI:
B3aMMOJEHCTBUE C OKCUIAMHU.

OcHoBaHus, uX cocTaB. PacTBOpHMOCTh OCHOBaHMH B Bojie. V3MeHEHHME OKpacKu
WHIMKATOpPOB B WIEIOYHOM cperne. [IpeacraButenu mienodeil: TMAPOKCUABI HATPHUS, Kaluus U
KaJIbIUA.

PacTBopuTens u pactBopéHHoe BeniecTBo. PacTBoprl. PactBopenue. ['unpatel. MaccoBas
JIOJIsl paCTBOPEHHOTO BellecTBA. Pacu€Thl, CBSI3aHHBIE C MCIIOJIB30BAHUEM IMOHSITUSA «MaccoBas
JIOJIsl pAaCTBOPEHHOIO BEIIECTBAY.

JeMoHCTparmu

*  OnpeneneHue coepKaHus KUCIOpoJa B BO3AYXE.

* [lomyyeHue KUCIOpOJa pa3oKEHUEM IEpMaHraHaTa KaJlks U MEPOKCHIA

BOJIOPOJIA.

* CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

* Pacno3HaBaHH€ KHUCIOPOJA.

* T'openue maruus, xesuesa, yris, cepsl u ocdopa B KUCIOPOJE.

*  KoJiekius OKCUI0B.

* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.

* T'openue Bogopona.

* Bsaumoseiictue Bogoposa ¢ okcumom meau(ll).

*  Komnekuus MuUHepaibHbIX KUCIIOT.

* [IpaBuno pa3daBrneHus: cepoil KUCIOTHI.

*  Komiekuus conei.

* Talnuua pacTBOPUMOCTH OCHOBaHUMN, KUCIIOT U COJieil B BOJE.

* HexoTopble MeTaIlIbl, HEMETAILIBI U COEAMHEHUS! KOJTMYECTBOM BelllecTBa B | MOJIb.

*  Mogaens MOTSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JIaGopaToOpHBIE OMBITHI
12.  TlomyTHeHHE U3BECTKOBOI BOBI IIPU MIPOIYCKAHUH YIIIEKUCIIOTO Ta3a.

13.  Tlonyuenue BoAOpPOaa B3aMMOAEHCTBUEM IIMHKA M COJISHON KHUCIOTEHL.



14. PacnosHaBaHue KMCJIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKHM MHIAMKATOPOB B LIEIOYHOM CpeEE.
16. OsmakomieHue C IpemaparaMy JOMAIlHEN MM HIKOJBHOM alTeuKH — pacTBOPAMM
IIEPOKCUJIA BOAOPOIa, CIUPTOBOM HACTOMKH HOJA U HAIIATBIPHOIO CIIAPTA.
[IpakTuyeckue paboOTHI
3. Tonyuenne, cobupanue U pacro3HaBaAHKE KHCIOPOA.
4. Tlonyuenue, coOMpaHue U Paco3HaBaHUE BOJOPOIA.
5. TlpuroToBiicHHE PaCTBOPOB COJIEH C UX 3aJaHHON MacCOBOI JIOJIEIA.
OcHOBHBIE KJIACChI HeOpraHudeckux coequHeHuii (10 yacon)
O06o0meHne cBeaeHMi 00 OKCUIAX, UX KiIaccu(UKanm, Ha3BaHUSIX U
cBoricTBax. CriocoObl OJIy4E€HUST OKCHIOB.

OcHoBaHus, UX KiIaccU(UKaINs, Ha3BaHUS M CBOWCTBAa. B3anMojelicTBHe ¢ KHCIOTaMH,
KHCJIIOTHBIMH OKCHJAMH M COJISIMH. Pa3nokeHue HepacTBOPUMBIX OCHOBaHUU. CriocoObl
MOJIy4E€HHS] OCHOBAHUM.

Kucnotsl, ux knaccuduxanuss u HazBaHus. OOIIMEe XMMHMUYECKHE CBOMCTBA KHCIOT.
B3auMogeiicTBue KHCIOT C MeTaulaMH. DJIEKTPOXUMUYECKUNM PsJl HANPSHKEHUW METaJIoB.
B3anmopaencTBre KUCIOT ¢ OKCUAAMU METAJIOB.

B3anmopeicTBie KHCIOT € OCHOBAHMSIMM — pEaklUs HeWTpaim3anuu. BzaumopeinctBue
KHCIIOT C COJISIMU. [Tonydyenmne 6€CKUCIOPOTHBIX
1 KUCJIOPOJICOACPIKANTUX KUCIIOT.

Conu, ux kinaccudukanus u cBoiicTBa. B3anmoelicTBre coneit ¢ MeTaiiamu,
0COOCHHOCTH ITUX peaknuii. B3anMomelicTBre coel ¢ COJISIMHU.

['eneTnveckue psaapl MeTaIa M HeMeTallIa. [ eHeTHdecKkas CBsI3b MEX Ty KilacCaMH
HEOPraHMYECKUX BEIIECTB.

JlaGopaTopHBIE OIBITHI

17. BzauMoeiicTBrEe OKCHA KadbIUs C BOJOM.

18. TlomyTHEHNE M3BECTKOBOM BOIBL.

19. Peaknus HeliTpanusanyu.

20. Tonyuenne ruapoxcuaa meau (1) u ero B3auMoeiicTBHE ¢ KUCIOTOM.
21. Paznoxenue rugpokcuna meau (1) mpu narpeBanum.
22. B3auMoIelCTBIE KMCIIOT C METAJLIaMH.

23. B3auMoieiicTBIE KUCIIOT C COJISIMH.

24. O3naKOMJIEHHE C KOJUIEKLIUEHN COJIEH.

25. B3aumoneiicteue cynbdara meau(Il) c xenesom.

26. B3zaumoieiicTBHE coJieil C COMSIMU.

27. Tenetnyeckas CBS3b Ha IPUMEPE COECAMHEHUM MEIH.
[IpakTrueckue paboThI

6. Pemienue sKCriepMMEHTANLHBIX 3a/1a4.

[Tepuonnueckuii 3akoH U llepuoanueckas cucteMa XUMUYECKUX HIEMEHTOB
. N. MenneneeBa u crpoenue aroma( 8 4acoB)

EcTtecTBeHHBIE ceMelCTBA XUMHUYECKUX DJIEMEHTOB:IIEIOYHbBIE W IEIOYHO3EMEIbHBIC

MeTaJlIbl, TaJoreHbl, UHEePTHhIE (OmaropojHbie) ra3bl. AMdoTrepHOCTh. AMdOoTEpHbIE

OKCHJbI U TUJPOKCH IbI. KOMIUIIEKCHBIE COJH.

Otkpertue /1. . MengeneeBsiMm [lepuoaunueckoro 3akoHa U co3/1aHue UM
[Teproanuecko CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.

AToMBI Kak (opMa CYIIECTBOBAHUS XUMUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJCHHS O
CTpoeHUH aToMOB. Jloka3aTenbCTBa CIOXKHOCTU cTpoeHuss aromoB. OmbiTel Pesepdopna.
[ImanerapHast MOJIENb CTPOEHHUSI ATOMA.

CoctaB aTOMHBIX siep: MPOTOHBI, HEUTpoHBL. OTHOCWUTENbHAsE aTOMHAas Macca.



B3anmoCBsI3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.

Mukpomup. DnekTpoHbl. CTpO€HHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKHUX
anemeHTOB NeNe 1-20. [TonsiTie 0 3aBEpILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. ®dusnueckuit cmbicn cuMBoiuku llepuomuyeckoit cuctembl. CoBpeMeHHast
¢dopmymupoBka Ilepuoguueckoro 3akoHa. VI3MEHEHHS CBOWCTB AJIEMEHTOB B IEpUOJaX M
TPYIIax, Kak (GYHKIUS CTPOSHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa »3JIEMEHTa-MeTaula W D3JEeMEHTa-HeMeTallsla M0 MX IOJOXKEHUIO0 B
[Tepuonnueckoit cucreme xumuueckux 3nemMeHToB . . Menaeneena.

JlemoHCcTpanmu
*  Paznuunbie GOPMBI TAOIUI] TEPHOANIECKON CHCTEMBI.
*  MopaenupoBanue noctpoenus [lepnoanueckoit cucrems! /1. 1. Menneneesa.
* Mojenu aToMOB XMMHUYECKUX JIEMEHTOB.
* Mojenu aTOMOB JIeMEHTOB 1—3-T0 TIepro/I0B
JlabopaTopHbIle ONBITHI.
28. Tlony4yenne am(pOTEPHOTO TUAPOKCHIA M HCCIEI0BAHHUE €TI0 CBOMCTB.

Xumudeckasi cBs3b. OKHCIUTETLHO-BOCCTAaHOBUTENbHBIC peakiuu (11 gyacon)

HNonnas xumuueckas cBsizb. MoOHBI, 00pa3oBaHHBIE aTOMaM{ METaJUIOB U HEMETAJUIOB.
CxeMbl 00pa3oBaHUsi MOHHOW CBSI3M JJIsi OMHApHBIX coeAnHEHUH. MOHHBIE KPUCTANIMUECKHE
peméTkn M (PU3MYECKUE CBOWCTBA BEUIECTB C THM THUIOM peméTok. [loHstne o ¢popMynbHOM
€AVHULE BELIECTBA.

KoBanenTHass xuMuyeckass CBsI3b. OJJEKTPOHHBbIE U  CTPYKTypHbIE  (OPMYIIBL.
KoBanenTtHas HemossipHas cBsizb. Cxembl 00pa3oBaHUs KOBAJEHTHOW CBS3U AJIsi OMHApHBIX
coelMHEHU. MoOJeKyIsipHble U aTOMHBIE KPUCTAINYECKHE PEIIETKH, U CBOMCTBA BELIECTB C
3TUM THIIOM PEIIETOK.

DIIEKTPOOTPUIIATEIBHOCTh. Psn  snekTpooTpuiiareibHOCTH. KoBalieHTHas moJspHast
XUMHYecKass CB3b. Jlumons. Cxembl 00pa30oBaHHMS KOBAJCHTHOM TIOJISIPHOW CBS3M IS
OMHApHBIX coeluHEHUN. MoeKynsipHble U aTOMHbIE KPUCTAJUIMYECKHUE PEIIETKHU, CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

Meramnueckass XUMUYECKas CBA3b M MeETaUIMYECKass KpUCTAJUIMYECKas peneTka.
CBoiicTBa BEUIECTB € ITUM THUIIOM PEIETOK. ENMHAs Mpupoia XUMUYECKUX CBSI3EH.

Crenenb okuciieHus. CpaBHEHHE CTENIEHU OKHUCIIEHUs U BalleHTHOCTU. [IpaBumiia pacuéra
CTENeHEeW OKUCIICHUS 10 (GOpMYIaM XUMUYECKUX COCTMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakunu. OINpenesieHne CTENEeHEeN OKUCIECHMS s
AJIEMEHTOB, O0O0pa3yloIIMX BeIIecTBa pa3HbIX KiaccoB. Peaknuum wuoHHOrO oOMeHa W
OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. OKHUCIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHoBJeHUE. (COCTaBlIEHHE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM
METO/IOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanun

*  Buzeo ¢bparmenTs u cnaiapl «loHHAs XUMHUYECKask CBSA3b ».

*  Komieknus BeIecTB ¢ HOHHOM XUMHUYECKOU CBS3bIO.

* Mojenu HOHHBIX KPUCTANIMYECKUX PEIIETOK.

*  BuaeodparMenTs! u ciaiiibl «KoBaleHTHAIXUMHUYECKAsI CBSA3bY.

*  Komeknus BeIecTB MOJIEKYISIPHOTO U AaTOMHOTO CTPOEHUS.

*  Moaenu MOJNEKYISPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEMIETOK.

*  BuaeodparMeHTsI U craiiibpl «MeTannndeckas XUMHUECKask CBS3bY.
*  Komnekusi «MeTaibl U CILIaBbD».

* BzaumozelcTBHe IMHKA C CEPOHl, COISTHOM KUCIOTOH, ximopuaoM meau (11).
* T'openue maruus.

* Bs3aumopaencTBue XJIOPHOM U CEPOBOAOPOIHOMN BOIBI.



JIabopaTopHBIE ONBITHI
29. W3roToBieHye MOIENH, HUIKOCTPUPYIOIIEH CBOWCTBA METAIIIMYECKOM CBA3U

Xumus, 9 kiaacc
(68 uacoB, 2 yaca B He1eJII0)
IToBTOpeHHUE U 0000IIEHNE CBEICHMI MO Kypcey 8 Kiacca( 5 yacoB)
bunapueie  coemuHeHuMs. OKCHIBI  COJEOOpasyiOIIMe W HECOJeoOpa3yrolue.
IManpokcuabl: ocHOBaHUS, aM(poTepHbIe, KUCIOTH. CpeqHIe, KICIIbIe, OCHOBHBIC COJIH.

OO6oOmenne cCBeNeHW O XUMHUYECKHMX peaknusax. Kiaccupuranus XAMHUYECKUX
peaKkIuii MO pa3IMYHBIM OCHOBAHHUSM: COCTaBY M YHCIy PEArHpPYIOMHUX U O0O0pa3yrommXcs
BEILIECTB, TEIUIOBOMY 3D (PEKTy, HANpPaBICHUIO, U3MEHEHUIO CTETICHEH OKHCICHHUS AJIEMEHTOB,
00pa3yIoluX pearupyoiine BEmecTra, $hase, UCIOIb30BaHUI0 KaTaau3aTopa.

[Ionatne o ckopocTH XUMHYECKOM peakuuu. DaxTopbl, BIMAIOIME Ha CKOPOCTbH
XUMUYECKUX PEaKIHil: MPUpOJIa PEarupyromux BeIEeCTB, UX KOHIEHTpAIUs, TEeMIeparypa,
TIJIOIA/Th COMMPUKOCHOBEHUS, HAIMYKE KaTanu3aTopa. Karamus.

JlemoHCcTpanmu
* (O3HaKOMJIEHHE C KOJUICKIIUSIMHU METaJIJIOB 1 HEMETAILIIOB.
*  (O3HaKOMJICHHE C KOJUICKITUSIMH OKCHJIOB, KHCIIOT U COJICH.
* 3aBUCHUMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOJIbI PEarupyIOIMUX BEIIECTB.
* 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIIEHTPAIIMH Pearupyronux
BCIIICCTB.
* 3aBHCUMOCTb CKOPOCTH XUMHYECKOW PEeaKINH OT IIJI0IIaIN

COTIPUKOCHOBEHHS PEarupyroIIuX BEMEeCTB («KUTISIIIANA CIIOM).

* 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUN OT TEMIIEPaTyphl PearupyroIIfux BEIeCTB.
JlaGopaTopHBIE OIBITHI
B3anmopeiicTBrue aMMHaka U XJ0pOBOIOPOA.
Peakuus HelTpanuzanum.
Hab6mrogenue teroBoro 3dexra peakiuu HEUTpaTru3ainm.
B3anmonerictBrue cepHoit kKuciaoThl ¢ okcuaom menu (11).
PaznosxeHnue nmepokcuaa BOJAOPOIa ¢ TOMOIIBIO KaTana3bl KapTodes
3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIIMU OT MPUPOJbI PEarnpyrolIuX BEIIECTB Ha
MpuUMepe B3auMOJICUCTBHUS PACTBOPOB THOCYJIb(aTa HaTpuUs U XJIopuaa dapusi, THOCYJIbdaTa
HATPHs U COJITHOW KUCIIOTHI.
7. 3aBUCHMOCTH CKOPOCTM XMMHUUYECKOM peakuuu OT HNpPUPOALI METAIOB IPU KX
B3aUMOJICHCTBUH C COJITHON KHCIIOTOM.

SoUuhkwnE

8. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOH p€akuuu OT IMPHUPOJAbl KUCJIIOT IIPH B3aHMOHeﬁCTBHH
HX C XKCIC30M.

9. 3aBHCUMOCTh CKOPOCTH XUMHWYECKOH peaKkuuun OT TEMIICPATYPHI.
10. 3aBHCUMOCTh CKOPOCTH XUMHWYECKOH p€akKuun OT KOHIOCHTpAIIUU.

11. 3aBuCHMMOCTH CKOPOCTH XHMHYECKOM peakiud OT IUIOM@AAd CONPUKOCHOBEHHS
pearupyromux BeIecTB.

12.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMHU OT KaTaJu3aropa.
XUMHUUYECKUE peakiMy B pacTBopax 3ekTpoautos( 10 yacos)

[TousitTue 06 SHCKTPOHHTH‘{CCKOf/'I JUCCOIManu. 9J'ICKTpOJ'II/ITLI U HEIJICKTPOJIUTHI.
MexaHu3M OUCCOLMALINU OJICKTPOJIUTOB C PA3JIMYHBIM  XAPAKTCPOM  CBA3H. CremneHb
BHCKTpOHHTHQCCKOﬁ JUCCOLMallH. CunbHbIC U c1a0bIe QJICKTPOJIUTBI.

OCHOBHBIE MOJIOKCHUS TCOPUHU 3J'ICKTpO.HI/ITI/I‘-IGCKOI71 JUCCOoIrManu. KﬂaCCH(bHKaHHH
HOHOB U HUX CBOMICTBA. KI/ICHOTBI, OCHOBAHHUA U COJIM KaK J3JICKTPOJIUTHI. Hx KJIaCCI/I(I)I/IKaI_II/I}I u



JTUCCOITHAITHS.
OO0mue XUMUYECKHE CBOWCTBA KHUCJIOT: M3MEHEHHE OKPAacKH  HHIUKATOPOB,

B3aUMOJICIICTBUE C METa/llaMH, OKCHUJAMU M THUJIPOKCHUAAMH METAUIOB U  COJISIMU.

MonexyinspHble 1 HOHHBIE (TIOJIHBIE U COKPAILIEHHBIC) YPAaBHEHUS PEAKIIUM.

XUMHUYECKUN CMBICI COKPAIIEHHBIX YpPAaBHEHUH. YCIOBHS IPOTEKaHUS PEAKLIUN MEXIY

AJIEKTPOJIUTAMHU JI0 KOHIIA. Psiji aKTHBHOCTH METaJIOB.

OO0mue XMMHUYECKHUE CBOMCTBA WIEIOYEH: B3aUMOJICHCTBUE C KHCIOTaMH, OKCHUIAMU
HEMETaJUIoB, coJiaMu. OOlKUe XUMHUYECKHE€ CBOWCTBA HEPACTBOPHUMBIX  OCHOBAHUMA:
B3aUMOJICHCTBUE C KUCIOTaMU, Pa3JI0KEHUE IIPU HarPEBaHHUU.

OO0me XWMHUYECKHE CBOWCTBA CPEIHMX COJICH: B3aMMOJICHCTBHE C KHCJIOTaMHU,
eJI04YaMu, COJISIMUA U MeTaJUIaMu. B3anMo1eiCTBUE KUCIBIX COJIEN CO IIEI0YaAMH.

IMaaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOJION. ['MAPOIN3 CONMU CHIIBHOTO
OCHOBaHUSI U CIAa00M KUCHOTHIL. ['Maposn3 conmu cinaboro OCHOBAHUS M CHIJIBHOW KHCIIOTHI.
[IIxamna pH.

CBoiiCcTBa KUCJIOT, OCHOBAHUM, OKCUIOB U COJIEH B CBETE TEOPHUH DJICKTPOJIUTHYECKOU
JTUCCOITUAIIMN U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

JeMoHCTparmu.
* lcnbITaHue BEMIECTB M KX PACTBOPOB HA AJIEKTPOTIPOBOTHOCTD.
*  3aBHCUMOCTb IEKTPOMPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTPAIHH.
* JIBmKEHHUE OKPAIIEHHBIX HOHOB B JIEKTPHUIECKOM IIOJIE.
* Omnpenenenue xapakTepa Cpelibl B pacTBOpax COJIEH.
JlaGopaTopHBIE OTBITHI.
13. Muccoumamus cnabbix 3JIEKTPOIMTOB Ha MPUMEPE YKCYCHOM KHUCIIOTHI.
14. Ismenenune 0Kpacku HHIUKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakums HeWTpanu3aluy pacTBOpa MIENOYH Pa3IHYHBIMU KUCIOTAMH.
16. Ilomyuenue rugpokcuna meau (11).n ero B3auMoIeHCTBUE C PA3IMYHBIME KUCIOTAMM.
17. BzaumoelicTBue cuabHBIX KUCIOT ¢ okcugom meau (11).
18-20. BzaumoieiicTBUE KUCIOT C METaJUIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonyuenue CTyIHsI KDEMHUEBOM KHCIIOTHL
23. KauecTBeHHas peakiysi Ha XJIOPHUJL - MU CYIb(aT-uOHbI
24. V3sMeHeHne OKpacKH MHIMKATOPOB B IEJIOYHOM CPEJIE.
25. BzauMoelcTBYE IEI0Yel ¢ YIIEKUCIIBIM Ia30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.
27. Tonyuenue ruapoxcuaa meau (11) u ero paznoxenwue.
28. B3aumoielicTBre KapOOHATOB ¢ KMCIOTAMH.
29. TTonyuenue ruapoxcua xenesa(lll).
30. BsaumoseiicTue xenesa ¢ pactBopoM cyinbdara meau (11)
[IpakTrueckue pabOTHI
1. CsoiicTBa KHCIOT, OCHOBAHHM, OKCH/IOB U COJIEH B CBETE TEOPHU
ANEKTPOJIUTUYECKON TUCCOLMAIIMU M OKUCIUTENHHO ~-BOCCTAHOBUTEIBHBIX PEaKIIUi

Hemeramnsl 1 ux coenuHeHHA(25 9acoB)

CrpoeHue aTOMOB HEMETAIOB M HMX mosiokeHue B Ilepumonmueckoit cucreme. Psan
AJIEKTPOOTpHULIATeIbHOCTH. KpucTamindeckue pemeéTku HEMETaJlIOB — IPOCTBIX BEIIECTB.
Annotponus u e€ npuunHbl. Guznyeckue cBoiicTBa HeMeTamoB. OO0IIIe XUMHUYECKHE CBONCTBA
HEMETAJUIOB: OKUCIIMTENIbHBIE 1 BOCCTAHOBUTEIILHBIE.

lanorensl, ctpoeHne MX aToMOB U MoJjieKyJl. DU3MYECKHEe MU XMMHUYECKHE CBOWMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUs] CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B Ilepuoanueckoil cucreme. HaxoxaeHue rajioreHoB B MPUPOJE U UX MOJIydYeHHE. 3HAUCHUE U



IIPUMEHEHHE TAJIOT€HOB.

l'amoreHoBoIOpOABI M COOTBETCTBYIOLIME WM KHCIOTBI: IIJIJaBUKOBas, COJISIHAs,
OpOMOBOJIOpOIHASI, MONOBOAOpoAHAasA. ['amorenuapl. KauecTBeHHBIE peakuMyd Ha TalOTECHU-
nonsl. [IpuMeHeHne coeMHEHUI raJIoTeHOB U UX OMOJIOTHYECKAas! POJIb.

OOmias xapakrepuctuka snemMeHToB VIA-rpynmel. Cepa B mpuponae u e€ HOJydeHHeE.
AnnoTtponHsle MOAU(UKALKUKU CEpbl M HUX CBOMCTBA. XHMHMUYECKHE CBOMCTBa cepbl M €€
MIPUMEHEHUE.

CepoBo10po: CTPOEHUE MOJIEKYIIbI, (PU3UUECKUE U XUMUYECKUE CBOWCTBA, IOJYyYEHHUE U
3HadyeHue. CepoBogopoanas kuciota. Cynbpuasl v ux 3HaueHue. JIroMHHOPOPHI.

Oxcun cepst (1V), cepaucras kucnota, cyabpuTel. KayecTBeHHas peakuus Ha CyabQuT-
HOH.

Oxcupn cepwl (VI), cepnas xucnota, cynbgatsl. Kpucrammoruaparel. KauecTBenHas
peakius Ha CyiIb(haT-uoH.

CepHast KUCJIOTa - CUIIbHBIN IeKTpouT. CBOMCTBA pa30aBICHHON CEPHOM KUCIOTHI, KaK
TUMWYHOW KHUCIJIOTHI: B3aUMOJICHICTBUE C METalJlaMH, OCHOBHBIMU U aM(QOTEPHBIMU OKCUIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMHU THAPOKCHIAaMU, cosiiMu. KauecTBeHHas peakius Ha cyib(aT-
HOH.

OOmas XxapakTeprucTHKa 3J1eMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa W MOJICKYJIBL.
Ousnyeckue U XUMHYECKHE CBOWCTBA M TNpUMEHEHHE a3oTa. A30T B MpUPOJE U €ro
Omosiornyeckast poJib.

AMMUak, CcTpoeHue MOJeKyabl U (usnueckue cBoiicTBa. AMMMayHas BOJa,
HaIaTBIPHBIA COHUPT, TUApAT aMMuaka. J[OHOPHO -akIENTOPHBIA MeXaHW3M OOpa30BaHM
KaTHoHa aMMOHUsA. BoccTanoBUTeIbHBIE CBOMICTBA aMMHaka. CoJIM aMMOHUSA U UX IIPUMEHEHHE.
KauecTBenHas peakuys Ha KATHOH aMMOHHUSI.

Oxcuapl azora: HecojeoOpasyrolue M KUCIOTHbIE. A30THCTasi KUCIOTAa U HUTPUTHI.
A30THas KHCIIOTa, €€ MoJiydeHre u cBoiicTBa. Hurpatsl.

®docdop, crpoenne aroma u ammorponus. Pochuapl. Pochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIH B

OO6mrast xapaktepucTuka d31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
MIPOCTHIX BEIIECTB M COCIMHEHUN B 3aBUCHMOCTH OT TOJIOKEHUs 31eMeHToB B [leproaunueckoit
cucteme. Yriepol. AJoTponHble Moaudukanuu: anMas, rpadput. AMOpHBIA YriIepoa U ero
copTa: caka, AaKTHUBHUPOBAaHHBIM yroib. ApcopOuus. XHUMHUYECKHE CBOWCTBA Yriepoja.
Kokcoxumuueckoe npon3BoACTBO U ero npoaykius. KapOump.

Oxcup yraepoma(ll): cTpoeHne MoJeKylbl, MHOJydeHHE M ero csoiicrBa. OKcun
yraepona(lV): ctpoeHue MoJieKylbl, MOJyd€HUE U €ro CBOMCTBa. YrosbHas kuciorta. Conu
yrOJIbHON KUCIIOTHI: KAapOOHATHI U THAPOKapOOHAThl. TexHuYeckas U MUIeBas CoJa.

Heoprannueckue u opraHudeckie BEIIECTBA. YTIEBOAOPOIbl. XUMUYECKOE CTPOCHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0OK COCTUHEHHUS aTOMOB B MOJICKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak NpeAeNbHbIe YIIIeBOJOPOIbl. DTUICH U alleTHIICH, KaK HelpeeIbHbIe
(HeHachIIIEHHbIE) yrieBoopoAbl. lopenue yrieBojoponoB. KauecTBeHHBIE peakIUu Ha
HeMnpeeNbHbIe COSTUHEHHUS.

OTWIOBBI CNUPT, €ro NOJy4YeHHe, NpUMEHEHHe M (U3UOJOrHYecKoe JAeHCTBHE.
TpéxaTomHbIil ciupT ruiepud. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CIUPTHL. Y KCYCHasl
- IpeICTaBUTENh Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoae. CUIMIMABI U CUJIAH.
Oxcup kpemuusi(1Y). KpemaueBas kuciora u €€ conu.

[IpousBojacTBo crTekna W 1emMeHTa. lIpoaykiusi CHUIMKATHOW NPOMBIIUIEHHOCTHU:

ONITUYECKOE BOJIOKHO, KepaMuka, papdop, asHc.
OnTHyeckoe BOJIOKHO.

Hemeramnelr B mpupone. ®PpakiMoHHas MEPEroHKa >KUIKOTO BO3JyXa Kak CIOco0
MOJIydeHUs1 KHUCIOpoJa, aszoTa, aproHa. llomydenue docdopa, kpemHus, xinopa, Honxa.
DNEeKTPOIN3 PaCTBOPOB.



[Tony4yeHue cepHOU KUCIIOTHI: CBIPBE, XUMHU3M, TEXHOJIOTUYECKAsT CXEMA, METO/L
KHUIIAIIETO CJIOS, MIPUHLMIIBI TeTJI000MeHa, MPOTUBOTOKA U UpKyisinuu. Oneym. [IpousBoacTBo
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTMUECKAsl CXEMA.

JdeMoHcTpanuu

Kosnexuus HemeTauos.

Monenu KpUCTaNIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ NPUHIMIIBI €70 PaOOTHI.

I'opeHne HeMeTauIoB - MPOCTHIX BEIIECTB: cephl, pocopa, IPEeBECHOTO YTIIs.
OO0pa31bl TrajJoreHoB - IPOCTHIX BEIIECTB.

B3anMoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecHenne xiopa 6poMoM WM 012 U3 PaCTBOPOB MX COJICH

Konnekuust npupoAHbIX COEANHEHUH XI0pa.

B3anmopeiicTBue cepol ¢ METaIAMU.

I'openne cepsl B kucnopoe

Komnexuust cynbGuaHbix py.

KauecTtBenHnas peakuus Ha cyabQUA-UOH

ObecriBeunBaHNE OKPALIEHHBIX TKAaHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anmMoielicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIOTHI C MEBIO.
OOyrnuBaHue OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHON KHCIOTOM.
Juarpamma «CocTaB BO3yXa».

BuneodparmenTs! u cnaiiasl «IItnubu 6a3apsi».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Pa3noxxenne 6uxpomara aMMOHHS.

B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

l'openue yepHoro mopoxa

Pasnoskenne HUTpaTa Kaausi U TOPEHUE IPEBECHOTO YrOJIbKa B HEM

OO6pa3iel TpUpOAHBIX coenuHenuit pocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCTIOPO/IE.

e [lomyuenue Genoro ¢ochopa 1 UCTIBITAHUE €TO CBOWCTB

o Komnexmus «O06pa3ibl TPUPOIHBIX COSTUHEHHH yraepoaa»

e [loptper H. 1. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEILIECTB WJIU T'a30B.

YceTpoiicTBO MpOTUBOTA3a.

Mopenu MoneKysl METaHa, 3TaHa, THUICHA U alleTUJICHA.

BsaumoneiicTBue aTuneHa ¢ GpoMHOIM BOJOH U pacTBOPOM MEPMaHTaHATa KaJHsl.
OO01re XMMUYECKUE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHON KHUCIIOTHI.
KauectBeHHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuus «O6pa3ibl IpUPOTHBIX COSTUHEHUM KPEMHUS.

Kosnnekuus crekna, KepaMHUKH, IEMEHTA U U3JEIUN U3 HUX.

Komnexkumst npoiyKiuy CHIMKAaTHOW NPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiiapl « I Ipon3BOICTBO CTEKIA M LIEMEHTa.
Komnexkuus «IIpuponssie coeiMHEHNST HEMETAIIIIOBY.

Buneodparments! u cnaiiapl «@pakiioHHas eperoHkKa »HJIKOTO BO3TyXa»
Buneodparments! u cnaiiapl «llogydenne Boiopoa, KUCIOPOIa U raloreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIOTHI.

Mopnenb KUIsUero ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHMAKa.

Buneodparments! u cnaiipl « [pon3BOICTBO CEPHOM KUCTOTHIY.
Buneodparments! u cnaiiapl «I[pon3BoICTBO aMMUaKay.



e Komnexus «CpIpb€ ISl IOTY4YEHUS CEPHON KUCIOTHD.

JIabopaTopHBIE OMBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas PeaKiys Ha KATHOH aMMOHHUSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIIUTA.
35. KavecTBennsle peakiuu Ha GochaT-1uoH.

36. IMonydyeHne 1 CBOKWCTBA YrOJILHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKuCIoro ra3a yepes pacTBOP CUIMKATA HATPUS.
IpakTuyeckue padoTsbl

2. N3ydeHne CBOWCTB CONISTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHON KUCIIOTHI.

4. TlonyueHre aMMuaKa U U3y4eHHe Ero CBOMCTB.

5. TMonyyeHue yriekucaoro ra3a ¥ u3ydeHue ero CBOMUCTB.

Metauibl 1 ux coequHenusn (174acos)

[Tonoxenne meraioB B Ilepmonnueckoid cucteme xumudeckux snemeHToB [ .
MenpeneeBa, CTpOEHHE WX aTOMOB M KPHUCTAUIOB. MeTajyinueckass CBS3b W METAJUTMYECKast
KpUcTauaeckas pemérka. @u3ndeckre CBOMCTBA METAUIOB: AJIEKTPO- U TETUIONIPOBOTHOCTD,
OTpaXkarolasi CloCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U LIBETHBIE.

Metamnbl Kak BOCCTAHOBHUTENH. DJICKTPOXUMHUYECKHN pAl HanpsokeHuid. BzaumopeiicTBue
METAJUIOB C HEMETAJJIAMHU, OKCUJAMH, KACIOTAMH, COISIMU. AITFOMUHOTEPMHUSL.
CrpoeHre aToOMOB M TPOCTHIX BELIECTB ILIEIOYHBIX METAIIOB. 3aBUCHUMOCTh (U3MUYECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsAfoB sjaep MX artomMoB. Okcuasl u
TUAPOKCHU/IBI IIEIIOYHBIX METAUIOB, UX MOJIyY€HHE, CBOMCTBA, NpUMEHEHUE. BaxHelmue coyu
LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U HEXXHMBOU MPUPOJIE U B KU3HU YEIOBEKA.
CrpoeHue aTOMOB M TPOCTBIX BEIIECTB IIEJOYHO3EMENIbHBIX METAIOB. 3aBUCHMOCTh
(bu3NYecKuX M XUMUYECKHUX CBOMCTB IIEIOYHO3EMEIbHBIX METAUIOB OT 3apsijioB sjep HX
aToMOB. OKCHIIBI M TUAPOKCUIBI IIEIOYHO3EMEIbHBIX METAJUIOB, UX IOJY4YE€HHE, CBOMCTBA U
MpUMEHeHHe. BaxkHelmue coyim mENOYHO - 3€MENIbHBIX METAJUIOB, UX 3HAYEHHUE B MPUPOJE U
XKU3HU yenoBeka. KapOoHAThl v ruApoKapOOHATHI KaNbIIUS.
XKéctrocTh BoABI: BpeMeHHass U mocTosiHHas. CrnocoObl ycTpaHeHHs BPEMEHHOW KECTKOCTH.
CriocoObl ycTpaHeHusi MOCTOSIHHOM k€cTkocTu. Monutel. CoelMHEHUs alOMUHUS B TIPUPOJIE.
XuMmuyeckue cBoicTBa amoMuHUS. OcOOEHHOCTH OKCHAAa M THUIPOKCHIA AaTIOMUHHUS Kak
aMm(doTepHBIX coOeTMHCHUH. BaxkHelme comu arroMuHus (XJIopu, cyabdar).
OcobenHocTu cTpoeHust aToMa xenesa. JKeneso B npupoze. Baxkueiiue pys sxkenesa. OKCHIbI
u ruapoxkcuanl xxenesa(ll) u xenesa(l11). Comu sxenesa(ll) u xenesa(lll). ObHapyxeHHe HOHOB
KaTHOHOB e€JI€3a B pacTBOPE. 3HAUEHUE COECIMHEHUN JKeme3a.
Koppo3sus xumuueckasi v 31eKTpPOXUMUYECKAs. 3alluTa METAIIOB OT KOPpOo3uu. MeTasl B
MpHUpo/ie: B CBOOOTHOM BH/JIE U B BUJIe coenuHeHuid. [lonstue o metamnyprun. YépHas u
1uBeTHas Metauyprus. [lupomeranmyprus, THAPOMETAILTYPIHs, JIEKTPOMETAJUTYPrHUs.
Jlomennslit npouecc. [lepepaboTka uyryHa B cTaiab. DIEKTPOJINU3 PACILIABOB.
JeMoHCcTpamun

* BzaumopeiicTBue HaTpusl, JIMTHS U KaJIbLKS C BOLOM.

* T'opeHue HaTpHsi, MarHus U >Keje3a B KUCIOPOJe.

* Bcnbllllka TEPMUTHON CMECH.

* BsauMmojeiicTBUe cMecH MOPOUIKOB CEPBI U XKeje3a, IUHKA U CEpBI.

* BsaumopeiicTBUE aTIOMUHUS C KUCIOTAMHU, IEJI0YaMHU U BOJIOM.



* BzaumogeiicTBue xene3a U MU C XJIOPOM.
* B3saumopeicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCIOTOM
(pa36aBiieHHON ¥ KOHIICHTPUPOBAHHOM).
* Okpacka IJJaMEHU COEIUHEHHUSIMU LEI0YHbIX METAJIOB.
* Okxpacka mjIaMeHu COEIUHEHUSIMU IENOYHO3EMETbHBIX METAJIIOB .
* TameHue U3BECTU BOJIOM.
* IlosydyeHne KECTKOM BOJIbI B3aUMOJICHCTBUEM YIJIEKHMCIIOIO ra3a ¢ U3BECTKOBOM BOJOMN.
* VYcrpaneHue BpeMEHHOM )KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.
*  VYcTpaHeHue NOCTOSIHHOM KECTKOCTU JOOABKOM COBI.
* VOHWTHI ¥ IPUHIIMIT UX JEHCTBUS (BHICOPpAarMeHT).
*  Komnekuust npupoIHbIX COEAMHEHUN ATFOMHHUS.
*  Bugeodparments! u cnaiiapl «OKCU aTIOMUHUS U €70 MOJIU(MUKALIUN.
* Tlomydyenue aMm(pOTEpHOTo THIPOKCHIA AIFOMUHHUS U UCCIIEJOBAHHUE €r0 CBOMCTB.
*  Komekmus « XuMUYECKUE UCTOYHUKU TOKAY.
*  Pe3ynbTaThl UTUTEIHHOTO SKCIIEPUMEHTA TI0 U3YUEHUIO KOPPO3UHU CTATBHBIX U3/IETUN B
3aBHCHUMOCTH OT YCJIOBHI MPOLIECCOB.
* Boccranosnenue meaun u3 okcuaa meau( 1) Bomopoaom.
* BuneodparmenTs! u cnaiiapl «I[I[pon3BoACTBO YyryHa U CTAJIN.
*  BuneodparmenTs! u ciaiipl «3aemus U3 4yryHa u cTaim.
*  BuneodparmenTs! u cnaiapl «I[poru3BOICTBO aTIOMUHHS.
JlaGopaTopHBIE OIBITHI
39. BzaumoeiicTue xkenesa ¢ pactBopom cynbdara meau( ).
40.Tlony4yenne n3BECTKOBOM BOJBI U OTIBITHI C HEM.
41.Tlonyuenne rugpoxcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
[IpakTuueckue paboThI
6. IlomydeHue KECTKOM BOJBI U CIIOCOOKI €€ YCTPaHEHHSI.
7. PenieHne S5KCIEPUMEHTAIBHBIX 3324 10 TeMe «MeTaiby.

XuMus 4 OKpYsKawmas cpeaa(2 yaca)

Crtpoenue 3emid: siIpo, MaHTHsI, 3eMHAs1 KOpa, MX XUMHYEeCKui cocTaB. JIutochepa u
e€ xumuueckui coctaB. Munepansbl. Pynbl. Ocanounbie nopoibl. [loe3Hbie neckonaeMble.
XuMu4yeckuii coctaB rupochepbl. XUMHUYSCKUN cOCTaB aTMOCHEPHI.

M cToyHNKH XMMUYECKOTO 3arps3HEHUS OKpYXKaromeh cpepl. [ 1oOanbHbIe SKOJIOTHIECKIE
MPOOJIEMEBI YEJIOBEUECTBA: TAPHUKOBBIA 3(P(HEKT, KUCIIOTHBIC 0K IH, 030HOBBIC JIBIPHIL.
Mex1yHapoAHO€ COTPYAHUUYECTBO B 00JIACTH OXpaHbl OKPYXKAIOIIEH Cpeibl OT XUMHYECKOTO
3arps3HEHUs. «3en¢Has XUMUD).
JleMmoHCcTpamumn

*  Bunaeodparments! u ciaiinel «CTpoeHue 3eMiu 1 €€ XUMUYECKHI COCTaBy.

*  Komieknus MUHEpAIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl MeTaimoBy.

*  BuneodparmenTsl u crnaiiapl «[ 1o6anpHbIe SKOIOTHYECKHE TPOOIEMBI UETIOBEYECTBAY.
JIaGopaTopHbIE OMBITHI
43. U3yuenue rpanuTa.

O0001eHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
MMoaroroBka kK OCHOBHOMY IroCcyapCcTBEeHHOMY 3K3aMeHY (7 yacoB)
CrtpoeHnue aroma B COOTBETCTBUM C MOJIOKEHUEM XUMHUYECKOT0 3emeHTa B [lepuonnueckoit



cucreme. CTpoeHUE BElIECTBA: XMMHUYECKAsl CBSI3b U KPUCTAJUIMUECKUE PELIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX IEMEHTAMHU MPOCTHIX BEIIECTB (METAUIOB, HEMETAIIIOB, OJIarOpOIHBIX
ra3oB) OT MOJOXKeHUs 31eMeHTOB B Ilepuonmueckoit cucreme. Tumnonorus HeEOpPraHUYECKUX
BEILIECTB, JICJICHUE UX HA KJIAcChl ¥ rpynnsl. [IpeacraBureny.

[Ipu3Haky U yciIoBHsI NIPOTEKAHUS XUMUYECKUX PeakUUid. THUIIOIOTHS XUMHUYECKUX PEaKIUi 110
pa3IMYHBIM OCHOBaHMSAM. Peaknum HOHHOTO oOMeHa. OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIC
peakuuu.

XHWMHUYECKME CBOWCTBA NPOCTBIX BEIIECTB. XAapaKTEPHbIE XUMHUUYECKHE CBOMCTBA
conieo0pa3yromux OKCUIOB, THUAPOKCHUAOB (OCHOBAaHUM, KHUCIOT U aM(pOTEPHBIX

TUJPOKCHUJIOB), COJICH.

HJ'laHl/lpyeMl)le pPe3yJabTaThl.

1o 3aBepieHNIO Kypca XMMHH Ha 3Tarle OCHOBHOT'O 00IIEro 00pa30BaHus BBIITYCKHUKU
OCHOBHO IIIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIUMU PE3yIbTaTaMuU:

JIN4YHOCTHBIE pe3yJIbTAThI:

1) ocosnanue CBOCH STHUYECKOW MPUHAUICKHOCTH, 3HAHHE HWCTOPUM XHMHUU M BKIJIAJa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHHWIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTH y4YallIUXCsl K CaMOPa3BUTHUI0 U CaMOOOpPa30BaHMIO Ha OCHOBE H3YYCHHBIX
(GakTOB, 3aKOHOB M TEOPUH XUMHH; OCO3HAHHOIO BbIOOpA M MOCTPOEHHE HHIUBUAYAIbHON
00pa30BaTeNIbHON TPAEKTOPHH;

3) ¢opmuposanue NENOCTHON E€CTECTBEHHO-HAYYHOW KApTHHBI MHpPa, HEOTHEMJIEMOW YacThIO
KOTOPOH ABJIAETCA XMMHYECKasl KAPTUHA MUPA;

4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BHTHS HAyKH U
0O0I11eCTBEHHOH NPAKTUKH, B TOM YHUCIIE U XUMHUECKHM;

5) oceoenue couuasbHBIX HOPM, MPABUI MOBEACHHUS, Pojied M (OPM COLHAIBHON KHU3HH B
coluyMe, MPHUPOJIC W YAaCTHOM KM3HM Ha OCHOBE HKOJIOTMYECKON KyIbTypbl M 0€3011aCHOIO
oOpalleHus ¢ BeleCTBAMU 1 MaTepuallaMu;

6) @opmuposanue KOMMYHUKATUBHONH KOMIICTCHTHOCTH B OOLICHHM CO CBEPCTHUKAMH U
B3pOCIBIMU B Ipoliecce  oOpa3oBaTeiabHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON U IPYIUX BUJOB IEATEIBHOCTH, CB3aHHBIX C XUMUEH.

MeranpeaMeTHbie pe3yJabTaThI:

1) onpeodenenue tueneii coOCTBEHHOro OOyYEHHS, MOCTAHOBKA M (HOPMyIHpOBaHHE s ceOs
HOBBIX 33]1a4;

2) naanuposaHue TIyTeW JTOCTHXKEHHS JKEIAeMOro pe3yibTata OOyYeHHs XUMHHU Kak
TEOPETUYECKOTO, TAK U IKCIIEPUMEHTAIHHOTO XapaKTepa;

3) coommnecenue cBOMX NEHCTBUI C IUTAHUPYEMBIMH PE3YJIbTATAMH, OCYUeCmEIeHue KOHTPOIS
CBOEH NeATeNbHOCTH B Mpoliecce AOCTHXKEHHS pe3ylbTaTa, onpeodeieHue CIOoCO0O0B IEHCTBUMN
MIPH BBIMOJTHEHUHU J1a00paTOPHBIX U MPAKTHUYECKUX PaOOT B COOTBETCTBUU C MPaBUIAMU TEXHUKU
0€30IMacHOCTH;

4) onpedenenue MCTOYHUKOB XMMHUYECKOW WH(POpPMAIIMHU, MOJYYCHHUE U aHamu3 e€, CO3JaHue
MH(OPMAIIMOHHOTO MPOJYKTA U €0 MPe3eHTALIUS;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYAJIBHBIX ONEpalldii: aHAIM3a U CUHTE3a, CPAaBHEHUS U
cUCTeMaTH3aIiy, 0000IIEeHNsT U KOHKPETU3AIINH, 6bls18/1eHue TIPUIMHHO-CIIEACTBEHHBIX CBSI3eH U



nocmpoenue JOTHYECKOr0 PAcCyKICHHS U YMO3aKI04YeHUs (MHIYKTUBHOIO, I€AYKTUBHOIO U 110
aHAJIOTUM) HA MaTepUalle €CTECTBEHHO-HAYYHOTIO COJEPKaHMUS;

6) ymeHue co3naBaTh, IPUMEHATH U IPEOOPa30BBIBATh 3HAKH M CUMBOJIBI, MOJICIH M CXCMBI JIJIsI
perieHus yueOHbIX U MO3HABATEIbHBIX 33/1ay;

7) ¢opmuposanue ¥ pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yMEHHE NPUMEHATH €ro B
[I03HABaTEIbHOM,  KOMMYHHUKAaTUBHOM,  COLMAJIbHOM  MpAKTUKE U Ipo(dhecCUOHATbHOU
OpHEHTALINY;

8) cenepuposanue e u ONpeICIICHNE CPEACTB, HEOOXOANMBIX JUIS UX PEeATU3aLIUHL.

IIpenmeTHbIe pe3yabTaThI:

1) ymenue 000O3HAYAaTHh XMMHUYECCKHE 3JIEMEHTHI, Ha3bIBaTh MX M XapaKTEPHU30BaTh HA OCHOBE
MoJIo’KeHUd B nepuoandeckon cucreme /1. 1. Menneneesa;

2) ¢hopmynuposanue N3yIEHHBIX MOHITHN: BEIIECTBO, XMMHUYCCKHIA 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KATHOH, aHHOH, IMPOCTOE M CIIOKHOE BEIEeCTBO, XUMUYECKAsl PEAKIINs, BUIbI XHMHICCKAX
peaKkuui u T. II.;

3) ompedenenue TO (GOpMynaM CcoCTaBa HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYCCKUX DJIEMEHTOB WJIA CTCTICHH WX OKHCIICHHS;

4) nonumanue nHGOPMAITUK, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (OPMYJIBI U YPAaBHEHHUS,

5) ymenue xknaccugpuyuposams IpocThie (METAILIBI, HEMETAILIBI, OJaropoIHBIE Ta3bl) U CIIOKHBIE
(OMHapHBIC COCTUHEHUS, B TOM YHCJIC M OKCHJIBI, & TAK)KE THIPOKCHUIBI — KUCJIOTHI, OCHOBAHUS,
amdoTepHbIC TUAPOKCHUIBI — W COJI) BEIECTBA;

6) popmyruposanue NEpUOIUIESCKOTO 3aKOHA, 0OBACHEeHUe CTPYKTYPBI U HHPOPMAIIUH, KOTOPYIO
HecéT mepuoauveckas cuctema xumuueckux siemeHTtoB JI. M. MenaeneeBa, packpvimue
3HAYEHUS NEPUOANYECKOTO 3aKOHA;

7) ymenue xapaxmepusoeams CTPOCHHE BEIIECTBA — BHIbl XUMHUYCCKHX CBS3€H U THIIBI
KPUCTATTMYECKUX PEUIETOK;

8) onucanue cTpoeHUss AaTOMOB XUMHUYECKUX SJIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26,
omobpasiceHue UX ¢ TOMOIIBIO CXEM;

9) cocmaenrenue GOpPMYT OKCHIOB XHMHYECKMX JJIEMCHTOB M COOTBETCTBYIOIIUX MM
TUIPOKCUIOB;

10) manucanue CTPYKTYpPHBIX (GOPMYSI MOJEKYISPHBIX COCHUHEHUIH M (QOPMYIbHBIX EIUHUIIL
MOHHBIX COEAMHEHUH TI0 BaJICHTHOCTH, CTEIICHU OKUCIICHHSI WU 3apsily HOHOB;

11) ymenue ¢opmyruposames OCHOBHBIC 3aKOHBI XHMHHU: TIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAHEHUSI MAaCChl BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢popmynuposams OCHOBHBIC TIOJIOKEHUS AaTOMHO-MOJIEKYJISIPHOTO YUYEHHSI U TCOPUH
ANIEKTPOJIUTUYECKON TUCCOLUAINY;

13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHKS M MIPEKPAIICHUS XUMUIECKUX PEaKIIHii;

14) cocmaenenue MONEKYISPHBIX YPABHEHUIA XUMHUYECKAX PEAKIIHA, TTOATBEPKIAONIUX OOIIHe
XMUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPAKAIOIIUX CBSI3U
MEXIy KIaccaMu COeIMHEHU;

15) cocmasnenue ypaBHeHHI peakiMii C y4acTHEM JICKTPOJMTOB TAKKe B HOHHOM (opme;

16) onpeoenenue MO XUMHUYECKHUM YPAaBHEHHSIM MPHHAUIC)KHOCTH PEAKIMIA K OMPEICIEHHOMY
TUTY WIHA BUY,

17) cocmaeénenue ypaBHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil C TOMOIIBIO METO1a
AIIEKTPOHHOTO OaaHca;



18) npumenenue NOHATHI «OKHCICHUE» M «BOCCTAHOBJICHUEY JUIS XapAKTEPUCTUKUA XUMHUYECKHX
CBOMCTB BEIIIECTB;

19) onpedenenue c NTOMONIBIO KaYECTBEHHBIX PEAKLUN XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHOB
Y KaTHOHA aMMOHHUSA B PacTBOPE;

20) 06vscHenue BIMSAHUS Pa3TUUHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIINM;

21) ymenue xapaxmepuzo6ams MOJOKESHUES METAIUIOB U HEMETAJUIOB B IEPUOAUICCKON CUCTEME
AJIEMEHTOB, CTPOEHHE WX aTOMOB M KPHCTAJIOB, 00IINE (U3NIECKUE M XUMUYECKHE CBOWCTBA;
22) ob6vscHenue MHOTO00pa3Hs TPOCTHIX BELICCTB SIBJICHUEM AJUIOTPOIUM C yKa3aHUEM e¢
NPUYYH;

23) ycmanosnenue pa3uduil TUAPO-, TUPO- U AIIEKTPOMETAIUTYPTUH U ULTIOCMPUPOSAHUE ITHX
pa3MYMii MpUMepaMy MPOMBIIIJICHHBIX CITIOCOOOB TOTYYEHHS METAIJIOB;

24) ymenue dasams 001y Xapakrepuctuky amementos |, 11, VIIA rpymnm, a takke Bogoposa,
KHCIIOpOa, a30Ta, cepsl, pochopa, yriaepoaa, KpeMHUS © 00pa30BaHHBIX HMHU MTPOCTHIX BEIIECTB
Y BOKHEHIINX COCTUHEHUH (CTpOCHHE, HAXOXKJEHHE B IMPHUPOJE, MOJNydeHHE, (HU3UUECKUEe H
XAMUYECKHE CBOWCTBA, IPUMEHEHHE);

25) ymenue onucvieams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzsooums XMMHUIECKUE PACUETHI C MCHOJb30BAaHHEM MOHITHH «MaccoBas OIS
BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJSIPHBIM 00BEM» MO QopMmyraM u
YpPaBHEHUSM PEaKIIHIL;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAYCHHSI U3yICHHBIX OPTaHMUSCKHUX BEIIECTB;

28) svinoanenue 0003HaYCHHBIX B IIPOrpPaMMe IKCIIEPUMEHTOB, PACHO3HABAHUEe HEOPTaHUUSCKUX
BEIIIECTB [0 COOTBETCTBYIOIINM IPH3HAKAM;

29) cobnrodenue nipaBuil 0€30MacHOM PabOTHI B XUMUYECKOM KabuHeTe (J1abopaTtopum).

YyeOHO-TEMaTHYECKUH IIJIAH

No HaumenoBanue pa3ennos (Tem) KosmuecTBo B ToMm uncie Ha npoBeeHue
4acoB 110 [Tpaktrueckux | KoHTponbHBIX
nporpamme pabor pabor
8 knacc
1 | HayajgbHble TIOHATHA W 3aKOHBI 21 2 1
XUMHHU
2 | Baxwueimue npencTaBuTenn 18 2 1

HCOPraHn4CCKHUX BCIICCTB.
KonmuecTBeHHBIE OTHOIIICHHS B

XUMUH
3 | OcHOBHBIE KJIacChl HEOPraHUYECKUX 10 1 1
COCIMHEHUN
4 | epuoamueckuii 3aKOH " 8
Ilepuoanueckasn CHUCTEeMAa

xumudeckux 3jementos J[. W.
MenpesieeBa M CTpOECHHE aTOMA

5 | Xumnueckas cBsa3b. OKHCIUTEIHHO 11 0 1
-BOCCTAHOBHUTEJIbHbIE PeAKIHH

Pezeps 2

Htoro 70 5 4

9 knacc




1 IToBTOpeHHe U 0600IEHNE S
cBeJleHMi o Kypcy 8 kiacca.
XuMH4ecKue peakunu
2 | XuMHYeCcKHe peakilni B pacTBopax 10 1 1
3 | HemeTa/uIbl M HX COeTHHEHUS 25 4 1
4 | MeTaJlsibl U UX COEAMHEHUSI 17 2 1
5 | XuMus M OKpY:Kaolas cpeaa 2
6 | O0oOIIeHNe 3HAHUIT 10 XMMHHM 32 7 1
KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY
rocyaapcTrBeHHOMY 3k3ameny (OI'J)
Peseps 2
Hroro 68 7 4
KanenapHo-remaTnieckoe njiaHupoBaHMe.
Xumus 8 kiaace
Ne Tema ypoxka KoauvecrBo | lata Hcnoab3oBanue
n/n 4acoB miaH | ¢pakr | 000pyI0BaHUSA LEHTpPa
«Touka pocra»
HauvajibHble NOHSITHA ¥ 3aKOHBI XuMuu (21 4)
1 | Ilpenmer xumuu. Ponb xumun
B JKU3HU YEJIOBEKA
2 | MeToibl U3y4eHUs] XUMUH Jlatuuk TeMneparypsl
(TepMOTIapHBIii),
CITUPTOBKA
3 | BxonHas muarHoctTudeckas
pabota
4 | ArperaTHbi€ COCTOSHUSA
BEIIICCTB
5 | IL. p Ne 1 «3HakomcTBO C
11a00paTOPHBIM
o6opynoBanuem. [IpaBuna Th
pu paboTe B KaOMHETE
XUMUN)
6 | ®uzuvecKue SABJICHUS B XUMUH JlaTuuk TeMieparypsl
TJIATUHOBBIH
7 [Lp.Ne 2 «AHanu3 nouBbI»
8 |ATOMHO- MONIEKYISIpHOE
yuyeHHne. XUMUYECKUe
3JIEMEHTBI
9 |3HaKu XUMHUYECKUX
3JIEMEHTOB.
10 |ITepuoauueckast TadbiuIa
XUMHUYECKUX dneMeHToB /[I. M.
Menneneesa.
11 | Xumuueckue GopMyIibl




12

Xummnaeckue GopMyIisl

13

BajieHTHOCTD

14

BanentHocTh

15

XUMUYECKUE PEAKIINU.

16

3aKOH COXpaHCHHS MACChI
BEIIECTB. XUMUYECCKUE
ypaBHEHUS

Rk

Becsl a5ekTpOHHBIE

17

XHWMHUYECKUE YPABHEHUS

18

Turnbl XUMHYECKUX peaKLMil

19

TuIbl XUMHYECKUX PEAKLIHI

20

[ToBTOpEeHNE 1 0000IIIEHHE TEMBI
«HaganbHble MOHITHSA U 3aKOHEI
XUMUND)

Rl

21

K.p.Ne 1 «<HaganbHbBIC TTIOHATHS 1
3aKOHBI XUMHH)

Baxnelinme NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB. KoauyecTBeHHBbIE OTHOLIEHUS B

XHUMHH
(18 v)
22 |Bo3nyx u ero coctaB 1 [Tpubop mis
OTIPEJICIICHUST COCTAaBa
BO3JTyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonmyuenue, 1
coOupaHue U pacrio3HaBaHHE
KHCJIOPOJIa
25 |Oxcunsl 1
26 |Bomopon 1
27 | ILp. Ned «[lomydenue, 11
coOupaHue U pacrio3HaBaHKE
BOJIOPOJIA»
28 | Kucnotsl 1 [udpoBoit MuUKpoCKoOI
29 | Comu 1
30 |KomuuectBo BelecTBa 1
31 |Pemenue pacueTHbIX 3a1a4 1
32 |MonsipHblii 00beM 1
ra3000pa3HBIX BEIICCTB
33 |Pacuértel N0 XMMHYECKUM 1
ypaBHEHUSIM
34 |PacuéTel IO XMMHYECKUM 1
ypaBHEHUSIM
35 Boga. OcHoBauus 1
36 |PacTBOpBI. MaccoBas gous 1
pPacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpurorosnenue 1
pacTBOPOB COJIEH C UX
3aJaHHON MacCOBOM J0JIei»
38 [O06o00IIeHNEe U CHCTEMATH3aIHS 1

3HAHUM 110 Teme. «BaxkHeume
MpeACTaBUTENN
HEOPraHUYECKUX BEILECTB.
KonnuecTBeHHBIE OTHOIIICHHUS B




XUMHUN»

39

K.p.Ne2 o teme: «Baxueimme
MpeACTaBUTEIN
HEOPraHUYECKUX BEIIECTB.
KonmdecTBeHHBIE OTHOIIICHHS B
XUMHUN

OcHOBHBIE KJIacChl HeOprannyeckux coequHenui (10 v)

40

Oxcunpl: knaccuukanus u
CBOMCTBA

1

Hatuuk pH

41

OcHoBanust: kKinaccudukanus u
CBOMCTBA

Hatuuk pH, nozarop
00BEMa KHUIKOCTH,
OropeTKa, JaT4uK
TEeMITepPaTyphl TUIATHHO-
BBIH, TaTYMK JTABJICHUS,
MarHUTHAs MeTIaJika

42

Kucnotsl. Knaccuduxanms
KHCIIOT

43

CBoicTBa KUCIOT

Knaccudukanus conei

45

CBolicTBa coseit

46

I'enetnueckas CBA3b MCKOY
Kj1acCaMH HEOPraHUYCCKUX
BCIIICCTB

Rl

47

I1.p. No 6 «Pemenne
AKCTIEPUMEHTAIBHBIX 33129

48

O0001IenrEe ¥ cCUCTEMAaTH3AIUS
3HaHu# 1Mo TeMe. «OCHOBHBIC
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

49

K.p. Ne3 1o teme: «OcHOBHBIE
KJIACChl HEOPTaHUUECKUX
COEIUHEHUIN

IMepuonuveckuii 3axon u [lepn

oguyecKasi CHCTeMa XMMHYeCKHUX jeMeHnToB 1. W.
MennesneeBa u crpoenne aroma (8 4)

50

EcTtecTBeHHEBIE ceMeNncTBa
XUMHUYECKUX DIIEMEHTOB.
AMdoTtepHOCTD

1

51

Otkpertue . U.
MenneneeBsIM
[Tepuoanueckoro 3akoHa

52

OcHoBHBIC CBCACHUA O
CTPOCHHH aTOMOB.

53

CrpoeHnue 3IeKTPOHHBIX
YPOBHEH aTOMOB XUMHUYECKHX
aneMeHTOB No«Nel-20 B
tabmuue J[. 1. Menneneena.

54

[lepuonnueckuii 3aK0H
. . Menneneesa u cTpoeHUE
aToma

55

XapaKTepI/ICTI/IKa XUMHUYECKOT'O
9JICMCHTA Ha OCHOBAHHH €TI0




nosoxeHus B Ileproguyeckoit
CUCTEME

56 |XapakTepucTHKa XUMHUYECKOTO 1
JJIEMEHTa Ha OCHOBAHHUH €T0
nosnoxeHus B [lepuoauueckoit
CUCTEME
57 |3nauenue [lepunoanueckoro 1
3akoHa u I[lepuoanueckoii
CUCTEMBI XUMHYECKHX
anemenToB JI. 1. MeHnieneeBa
Xumunueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 1)
58 |MonHas XuMHYecKas CBS3b 1 JlaTuuk TeMIiepaTypsl
MJIATUHOBBIM, TATYHK
TEMIIEPATypPhl TEPMO-
ITapHBIN
59 | KoBajeHTHas XMMHUYECKas 1
CBSI3b
60 |KoBaneHTHas mosipHas 1
XHUMUYECKas CBSI3b
61 | MeTaurdeckass XUMUYECKast
CBSI3b
62 | CrerneHb OKHCIICHHS
63 | OkucauTenpHO-
BOCCTAHOBUTEIILHBIE PEAKITUT
64 |OxucauTenpHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN
65 |O6006mIeHNEe U CUCTEeMaTHU3 AL
3HaHui o TemaM: «I13 u
IICX9» u «CtpoeHue
BeniectBa. OBPy
66 | KonTpoibHas paboTa mo
temaM: «I13 u [ICXDO» n
«Ctpoenue BemecrBa. OBPy»
67 | Pemenue pacueTHbIX 3a/1a4
68 | [IpomexyTouHas aTTecTanus
Pezepe — 2 uaca - «Pewienue pacuemuulx 3a0au)
Xumusa 9 kiace
Ne Tema ypoka KoauvecrBo | Jlata HUcnonb3oBanue
n/n 4acoB 00opya0oBaHNs LEHTPA
«Touka pocra»
1 | Knaccudukarys HeOpraHn4ecKux 1
BEIIECTB M X HOMEHKJIaTypa
2 | Knaccuduxammsi XMaMUIECKHX 1
peaxIuii mo pa3mMyHbIM
OCHOBaAHUSM
3 | Bxonnas nuarnoctuyeckas padorta 1
4 | IToHsATHE O CKOPOCTU XUMHUYECKON 1 [Tpubop mist UmIFOCTpAIIUU

PCAKINH.

3aBHUCHUMOCTHU CKOPOCTU




XUMHYECKON PEAKIUU OT
YCIOBHUM

5 | Karanus 1
XuMHYecKue peakuuu B pacrsopax (10 1)
6 DNEKTPOTUTHICCKAS 1 JlaTauk TeMreparypsl
JTACCOLAALAS TJIATUHOBBIN
7 OcCHOBHBIE TIOJIOKEHUS TEOPUU 1
BIEKTPOJIUTUYECKON
muccormanuu (TO]1)
8 [Xumudeckwe CBOWCTBA KHCIOT B 1 JlaTyuk smekTpo-
ceete TOJI MPOBOJHOCTH, 103aTOP
00bEMa KUJIKOCTH, OFOpETKa
9 [Xumudeckwe CBOWCTBA KHCIOT B 1
cBete TOJ]
10 [Xumuueckue CBOWCTBA OCHOBaHUH 1
B CBETE TEOPUH NIEKTPOIUTUYECKON
ITFCCOTTMAITIT
11 [Xumuueckue CBOWMCTBa cojeil B 1
CBETE€ TEOPHM DIIEKTPOJIUTHYECKOU
ITFCCOIIAAITIT

12 | TloHsATHE O THIPOIIH3E COJICH 1

13 | IL.p. Ne 1. Pemenue 1
SKCIEPUMEHTAJIbHBIX 33134 10
TeMe «DNEKTPOTUTHIECKAs
JICCOLIMAITUSD)

14 | OO6obueHue u cucreMaTHu3anus 1

3HaHUM N0 TeMe «XUMHUUYECKHE
peakiuu B pacTBOpax
AIIEKTPOJIUTOB
15 | K.p.Ne 1 mo teme «Xumudeckue 1
peakiuu B pacTBOpax
AJIEKTPOJIUTOB
HemeTanabl 4 uX coequHeHus (25 4)

16 |OOmas xapakTepuCcTHKa 1
HEMETAJIJIOB

17 | Oo6mmas 1 Anmnapat aJisi IpoBEICHUS XU-
xapakTepuctrka anemeHToB VIIA MHYECKHX MTPOIIECCOB
TPYIIBI — TaJlOT€HOB (AITXP)

18 CoenuHeHHs raloreHoB 1 JlaT4umK XJI0pHI- HOHOB

19 | [Lp.Ne 2. «M3y4yeHue cBONCTB 1
COJISTHOM KHCIIOTBI»

20 | OOmias xapakTepUCTHUKA 1 Amnmnapar Juid NpoBEACHUS XU-
anemMeHTOB VI A - XaJIbKOTE€HOB. mudeckux peakiuii (AITXP),
Cepa npubop JUIs MOJTydEeHHUs Ta30B

v anmnapat Kumnma

21 |CepoBoopoa U CyabhuIbI 1

22 |KucrnopoaHble COeTMHEHMSI Cephl 1

23 |ILp. Ne 3. «/3ydyeHue CBOWCTB 1
CEpPHOM KHUCIIOTBDY

24 | OGmas 1 Tepmopesucrop-

XapPaKTCPUCTHKA XUMHWYCCKHUX

HBIM TaTYUK TEM-




aneMeHToB VA rpynnsl. A30T

nepaTypsl, 1aTYUK
pH, natuuk snex-
TPOIIPOBOJHOCTH,
amnmapar JJs 1po-
BEJICHUSI XUMHYE-
CKHMX peaKkuui
(AITIXP), maruut-
Has MeIaJKa

25 | Amvuak. Cosi aMMOHUS 1 JlaTyuk 35ekTpo-
IPOBOJHOCTH
26 | ILp.Ne4 «Ilomydyenue aMMuaka u 1
W3yYECHHUE €r0 CBOMCTB)
27 | Kucnopopcouepxariiue 1 JlaTauk HATpAT-
COCIIMHEHUS a30Ta HMOHOB
28 |[Kuciopoacoaepkaniue CoeTuHEHUS 1
a3oTa
29 | ®ocdop u ero coeMHCHUS 1
30 | OGmras 1
XapaKTepHuCcTUKa 3J1eMeHToB [V A-
rpynnsl. Yriaepos
31 | Kucnopoacoaep kariue 1
COCIIMHEHUS yTiiepoJia
32 | IL.p. Ne 5. «Ilomydenue 1
YIIICKUCIIOTO Ta3a U U3yYCHHE ero
CBOWCTB»
33 | YraeBomopoasl 1
34 | Kucnopoacoaepxariue 1
OpPraHMYECKUE COCTUHCHHS
35 | KpeMHuii u ero coemuHeHus 1
36 (CunukatHas 1
[TPOMBIIILIICHHOCTh
37 | IlonydyeHne HEMETAIIOB 1
38 [[lomydeHne BaxHEHIITUX 1
XHMHYCCKUX COCTUHEHUI
39 |060061IenuE 110 TeMe «Hemeramibt 1
M UX COCTMHCHUSDY
40 | Kip. Ne2 mo teme: «Hemetanmst u 1
HX COCAMHCHHUSDY
MeTasuibl 1 ux coequHeHus (17 1)
41 [TonoxeHHWe METAJIJIOB B 1
[leproauieckoii cUCTEME, CTPOSHHE
ATOMOB U KPHCTAJIOB
42 |O0ume XuMUYecKre CBOMCTBA 1
MEeTaJJIOB
43 |O0mas xapakTepucTUKa 1
[IEJIOYHBIX METAJIIOB
44 | OOmas xapaKTepUCTHKA 1
IIEJIOYHBIX METAJIIOB
45 |0O6mas xapakTepucTHuKa 1




HICJIOYHO3EMECIIBHBIX
MCTAaJIJIOB

46 | OOmras xapaKTepUCTHKA 1
IIEJI0YHO3EMEIbHBIX
METaJJIOB

47 | JKECTKOCTH BOIBI U CIIOCOORI €€ 1
yCTpaHCHHUS

48 | IL.p.Ne 6. «IlomydeHne ®KECTKOM 1 JlaTauk 3eKTpo-
BOJIBI U CITIOCOOBI €€ yCTPaHCHUSD) MPOBOJHOCTH,
MarHuTHas McC-
najuka, npuodop
JUTS TIOJTYYCHUS
ra3oB WIH ara-

pat Kunna

49 |ATIOMHUHUN U €0 COSTUHEHUS 1
50 [Keneso 1 JlaTuuk naBieHHS
51 |(Coenunenus xemne3a 1
52 [[I.p. Ne 7 «Pemrenue 1

PKCIIEPUMEHTAIBHBIX 33124 TI0 TEME

«MeTamib
53 [Koppo3usi MeTalioOB U CHOCOOBI 1

B3aIUTHI OT HEE
54 |MeTtamiel B IpUpoIE. 1
55 [[lonsiTHE O METAILTYPTHUH 1
56 |O0o01eHne 3HaHU 110 TeMe 1

«MeTamiby
57 |[KonTposbHas padboT 3 o Teme 1

«MeTamiby

XuMus 4 OKpysKawmas cpeaa (2 4)

58 [XuMmuueckas opraHu3aIus MIaHeThI 1

Semuis
59 |Oxpana 1

OKpY>KaIoIlel CpeJibl OT
XMUMHUYECKOTO 3arpsi3HEHUS

O0001meHne 3HAHUI 10 XUMMH 32 KyPC 0OCHOBHOI KO0JIbL. [loaroroska k OCHOBHOMY
rocy/IapcTBeHHOMY IK3aMeHY

(0OI'9) (7 v)
60 [BemecrBa 1
61 [XuMuueckue peakiuu 1
62 |OcHOBHI 1
HEOpPraHNUYECKOH
XUMHUN
63 |OcHOBHI 1
HEOPraHUYECKOM
XUMHUN
64 [[ToBTOpeHue u 0000IIeHHE TIO TEME. 1
[ToaroToBKa K KOHTPOJLHOM paboTe
65 |[KontponbsHas pabotaNed 1
«TorOBas Mo Kypcy OCHOBHOM
IIIKOJIBI»




66 |AHamM3 KOHTPOJIBHOM pabOTHI. 1
IloapeneHre UTOTOB IOJa.

67 [Pe3epBHOE Bpemst 2
68

MaTepI/IaJILHO-TeXHI/I'leCKOQ odecneuyeHue yqeﬁﬂoro nmpoiecca.

Opranu3anioOHHBIE YCIOBHS, TIO3BOJISIFOIIUE PEATU30BATh COJACPKAaHUE MTPOTPAMMBI
MpeaIoaratoT Hanuure o6opyaoBanus neHTpa «Touka pocrax»:

- nu@poBbIe Ja0OPATOPUN IO XUMHUH

- MOMEMICHHUS, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM Y4€OHBIM 000pYA0BaHUEM U MEOEIBI0
(mocka, mapThl, CTYJbs, mKadbl, JIEKTPpooOecIeyeHre, PAKOBUHA C XOJIOIHON BOJIOMIPOBOTHOM
BOJION);

- MHUKPOCKOT LIU(PPOBOIL;
- KOMIUIEKT TIOCY/Ibl M 000pYIOBaHUs 115l YAEHUYECKUX OIBITOB;

- MYJBTUMEIMHHOTO 000pyI0BaHUs (KOMIBIOTEP, HOYTOYK, TPOEKTOP, (DIIAII- KapThI, SKpaH,
CpeACTBa TEIEKOMMYHHKAIINHU (JIOKAJTbHBIC IIKOJIBHBIC CETH, BBIXOJ] B UHTEPHET).

JlunakTraeckoe oOecTieueHre mpernoiaracT HalMIue TeKCTOB pa3HOYPOBHEBBIX 3aJaHHIA,
TEMATHYECKHX TECTOB M0 KAKIOMY Pa3JIeTy TeMbl, MHCTPYKIIUH TS BRITIOJTHEHUS TIPAKTHICCKUX
pabor.

1.ITpuGopsl 1 060pyaOBaHUE IS MPAKTHIECKON paOOTHI.
O6opynoBaHue:

e MukponabopaTtopust XUMHUYECKas;
e MPOOHMPKHU CTCKIISTHHBIC;

e  KOJOBI KOHUYECKHUE;

e CTaKaHBI CTEKJISHHBIC HA 50 MI;

e TAJOYKH CTEKJISHHBIC,

e TPYOKH COCIMHUTEIbHBIC: CTCKIISTHHBIC, PE3HHOBBIC;
e TPOOKHU PE3NHOBEHIC;

e  CIIUPTOBKH;

e JICPIKAIIKH JIJISl TPOOUPOK;

e  IITAaTUB JIA0OPATOPHBIN;

e IITAaTUB ISl MPOOHPOK;

e BOpPOHKA CTEKJISTHHAS,

e (uibTp;

e  CIIMYKH;

e acOecToBas CeTKa;




e  JIyYUHKH.
2.PeakTuBsI:

e  KHCJOTBL: COJISTHAsI, CepHasi, a30THAS;

e IEJIOYH: TUAPOKCH] HATPUSI, TUIPOKCH]] KATBIIHS,

e ocHoBanwus: ruapokcua meau (I1) , ruapoxcun sxenesa (I11);

e ConM: KapOOHAT KaIbIus, XJIOpHUI HaTpus, Xjaopua meau (II), autpar cepedpa,
XJ0pua 6apusi, KapOOHAT HATPUS, XJIOPHUI ATIOMUHHS,
MIepMaHTaHaT KaJllusl, HUTPAT KaJlnsi, MEIHBIN Kynopoc, cynbdar xenesa (I11),
cynbdart nuHka, cynepdocdar, aMmmuadnas cenurpa, MoueBHHa (kapOaMun),
XJIOPHJT KaIHsl, CyIb(aT HATPUs, CUITHKAT HATPHS, CYyIb(aT aTFOMUHIS;

e MPOCTHIE BEILIECTBA: YIOJib, [IMHK, )KEJI€30, ATFOMUHUI, MarHUi, MeJlb, CBUHEL,

e CJIOXHBIE BEIIECTBA: MPaMOp, caxap;

e HWHJIUKATOPHI;

o oxcunel: menu (1), okcna mapranna

3.TCO:

® HOYTOYKH

® TIPOEKTOpP

DnektpoHHbIe mocoous, CD-aucku mo Temam:
-HEeOopraHuYeCcKas XUMUSI,;

-OpraHuYecKas XUMUs;

-00111as] XUMUS.

HNHTepHeT-pecypcnbl

1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETHI aOUTYPUEHTY, YIUTEIIO XUMHUH,
CIIPaBOYHUK (0O4eHb OOJIBIIIAs TOA00PKA TAaOJIUI] ¥ CIIPABOYHBIX MaTEPHUANIOB), BECENIask XUMUS,
HOBOCTH, OJIUMITHA/IBI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).

2. http://www.hij.ru XXypHan «XumMus ¥ )KM3Hb» TIOHATHO M 3aHUMATEIHHO paccKa3biBaeT 000
BCEM MHTEPECHOM, YTO ITPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DyieKTpOHHBIH KXypHAT «XUMHUKH U XUMHUSD), B
KOTOPOM HPE/ICTaBICHO MHOXECTBO

OTIBITOB IO XUMHH, 3aHUMATEIFHON HH(OPMAIIUH, TO3BOJISIOIICH YBIeUb YUEHHKOB
IKCTIEPUMEHTAIBHON YacThIO IIPeIMETa.

4. http://c-books.narod.ru BceBo3morkHast aurepaTypa mo XMMHUH.

5. http://www.drofa-ventana.rull3BecTHOE M31aTEIBCTBO yIeOHOM uTepaTyphl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMUH.

6. http://1september.ru XypHai st yuuTenei U He TOJIbKO. BoJbIIoe KOJIMIeCTBO paboT
YYEHUKOB, B TOM YHCJIE ¥ HCCIIEIOBATENILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii KOIbHBIN MOPTaN CO CCHUIKAMHU
Ha 00pa3oBaTeIbHbIC CAUTHI IT0 XUMUH.

8. www.periodictable.ru CO0pHUK cTaTelf 0 XUMUYECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBII
IKCIIEPUMEHTOM



