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IosicHUTEILHAA 3aNIUCKA

Pabouas mporpamma mo xumuu st 9 Kiacca pazpaboTaHa Ha OCHOBE (hefepajbHOr0 TOCYIapCTBEHHOIO 00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKICHHOIO MpHKa3oM MwuHuUCTEpCcTBa 00Opa3oBaHUs W Hayku Poccuiickoi
®enepanuu ot 17.12.2010 1. Ne 189, mpumepHON OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus,
0100peHHOH peleHueM (eaepaibHOro y4eOHO-METOANUECKOro 00bEeMHEHHS 10 0011eMy 00pa30BaHMIO, POTOKOJ OT § ampens
2015 1. Nel/15, denepanbHOro mnepeyHs y4eOHHUKOB, PEKOMEHIIYEMBIX K HCIOJb30BAHUIO MPU peaTH3alMd HUMEIOIINX
rOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM OCHOBHOI'O 0OIEro oOpa3oBaHUs, YTBEPXKIECHHOTO MPUKA30M
MunucrepcrBa oOpa3zoBanusa U Hayku P® ot 31 mapra 2014 r. Ne253, yueonuk Xumuu ais 9 kiacca, aprop I'abpuensiu O.C.;
OCHOBHOM oOpazoBatenbHOl nporpaMMmbl MAOY «Hoozaumckas COILl», npuMepHoil nporpaMmbl MO0 XUMUU ISl OCHOBHOM
IIKOJIBI C YYETOM aBTOPCKOW mporpamMmbl no reorpaduu asropa I'abpuensu O.C.; yuebHoro mnana MAQOY «HoBozaumckas
COILI» na 2020-2021 yaeOHsIii roj; oioxeHus o padboueit nporpamme MAOY «Hosozanmckass COLLDy.
Pabouasg nporpamMmma cocTaBiieHa B COOTBETCTBMHM C TpeOoBaHUsIMH DenepanbHOr0 rocyJlapCTBEHHOIO 00pa30BATENBHOIO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHUsl BTOPOTo MokoJieHus, [IpumepHoi mporpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHUs 10
XUMHUU U aBTOpckoi [Iporpammer kypca xumuu ais 8-9 kinaccoB 0011e00pa3oBaTenbHbIX yapexaeHuil (6a3oBbiit yposens) O.C.
["abpuensaa (2012roga). Hacrosias mporpaMmmMa yuuThIBaeT pekoMeHaanuu [IpumepHoi mporpaMmbl 0 XUMUU JIJIT OCHOBHOU
IIKOJIBI.

Pabouas mporpamma 1no XMMUU: KOHKPETU3UPYET MON0KeHUs PYyHIaMEHTaJIbHOTO siipa COACpKaHUus OOY4YEeHHs] XUMHUU C

y‘—IéTOM MCXKITPCAMCTHBIX CBsI3CH y‘I€6HBIX npeaAMETOB €CTCCTBECHHO-HAYYHOI'O IMKJIA,; OIIPCACIISACT IMOCICAOBATCIIbLHOCTb N3YUCHUA



SIMHHUI] COIepKaHUsI 00yUeHUs XUMUHU U (HOpMHUPOBaHUS (Pa3BUTHA) OOIIMX y4EOHBIX U CHEIU(DUUECKUX TMPEIMETHBIX YMEHHII;

Ja€T OPUEHTUPOBOYHOE paclpeiesieHne y4eOHOT0 BpeMEHH 110 pa3zesiaM U TeMaM Kypca B MOJIaTbHOCTH «HE MEHEee.
ConepkaHue TporpaMMbl HANpaBlIEeHO HAa OCBOEHHE 3HAHWNA W Ha OBJAJEHUE YMEHUSIMU Ha 0a30BOM YpOBHE, UTO

coorBeTcTByeT (OOpaszoBaTenbHON mporpamme MmKodAbl. OHa BKJIIOYaeT BCE TEMBI, NPEIYyCMOTPEHHBIE (eneparbHbIM

rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 00mIero oOpa3oBaHMsS MO XUMHU U aBTOPCKOW MPOrpaMMOUN

yueOHOro Kypca.

[Iporpamma kypca «XuMMHW» IOCTPOCHA HAa OCHOBE CHUPAIBHOW MOJEIM, MPEIYCMATPUBAIOLIEH ITOCTEIIEHHOE PAa3BUTHUE U

erIY6JIGHI/Ie TCOPCTUICCKUX HpGIICTaBJIGHI/Iﬁ Impu JIMHEMHOM O3HAKOMJICHUM C OMIITMPHUYICCKHUM MATCPpUATIOM

B npeaAMETax €CCTCCTBCHHO-MATEMATNIYCCKOI'O IIMKJIA BEAYIIYIO POJIb UT'PACT MMO3HABAaTCIbHAA ACATCIbHOCTh N1 COOTBECTCTBYIOIHMC

€M MO3HABaTEIIbHBIC y‘l€6HBIC I[Cf/'ICTBHH. B cBsA3u ¢ 5TUM OCHOBHBIMH neJsisMHu Oﬁy‘-leHl/Iﬂ XUMHMH B OCHOBHOM IITKOJIC SBJISTFOTCS:

1) dopmupoBanue y 00ydaronuxcsi yMEHUs BUACTh U TIOHUMATh IIEHHOCTh 00pa30BaHMsI, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS JIJIS
KQKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro MpO(ECCHOHATLHON NESTeNbHOCTH; YMEHHS pa3inyaTh (aKkThl M OICHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJBI, BUJETh MX CBS3b C KPUTCPUSMH OIICHOK M CBSI3b KPUTEPUEB C OMPEACICHHOW CHUCTEMOW IIEHHOCTEH,
dbopmynrpoBaTh u 000CHOBBIBATh COOCTBEHHYIO MO3UILIHIO;
2) dbopMupoBaHUEe Y 00yUYaIOIMIMUXCS IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B CO3/]JaHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA; YMEHUS OOBSICHITH O0BEKTHI U MTPOIIECCHI OKPYKAFOIIEH IEHCTBUTEIIBHOCTH — MPUPOIHON, COITHATTLHOM,
KYJIBTYPHOH, TEXHUYECKOU cpepl, UCTIONB3YSI IS 3TOTO XUMHAYECKUE 3HAHUS;
3) npuobpereHre O0YJarOIIMMHKCS ONbITA Pa3HOOOPA3HOH NEATEIbHOCTH, TMO3HAHUS W CAaMOIIO3HAHUS; KIFOUCBBIX HABBIKOB

(KJ'HO‘ICBBIX KOMHGTGHTHOCTCﬁ), HMCIOIIUX YHHUBCPCAJIbHOC 3HAYCHUC IAJIA Pa3JIMYHBIX BUAOB ACATCIbHOCTH: PCIICHUSA HpO6J’ICM,



MPUHATUS PEIICHUH, TIOMCKa, aHalu3a U 00pabOTKM HMH(pOpPMAIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEpEHUH,
COTPYJIHUYECTBA, 0€30MaCHOr0 OOpAaIleHHs C BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

3amayamu u3yyeHusi y4eOHOro npeamera «XumMusa» B 9 kiiacce SABISIOTCS:

yueOHbIe: (POPMHUPOBAHKE CUCTEMbl XUMHYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;
pa3BUBaOIIMe: pPA3BUTHE JIMYHOCTH OOyYaroUIuxcs, HMX MHTEIJIEKTyalbHOE M HPABCTBEHHOE COBEPILIECHCTBOBAHHE,
dhopMupoBaHHE Yy HUX T'YMAHUCTHUYECKUX OTHOIIEHUNW M SKOJOTMYECKH I€1eCO00pa3HOro MOBEJAEHUS B OBITY U B TPYAOBOM
NEATEIBbHOCTH;

BOCIIUTATEJbHbIE: ((OPMUPOBAHHE YMEHUI 0€30IaCHOr0 OOpaIlleHUsI C BEIECTBAMM, UCIIOJIb3yEMbIMU B IMIOBCETHEBHOMN JKU3HU;
BbIPA0OTKA MOHUMAaHUsI OOIIECTBEHHOW MOTPEOHOCTU B PA3BUTHUU XUMHH, a Takke (POPMUPOBAHME OTHOUIEHUS K XUMHUHU KaK K

BO3MOXHOM 00acTvl OyayIieit MpakTHIECKOM NeITeTbHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMush)

B coorBercTBUU ¢ DefepanibHBIM rOCyAapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O 00IIIEro 00pa3oBaHUs ydaluecs
JOJKHBI OBJNIAZIETh TAaKMMM MO3HABATEIBHBIMU yY4E€OHBIMH JCUCTBUSIMHU, KaK yMeHUE (HOpMYIUpOBATH MPOOJIEMY U THUIOTE3Y,
CTaBUTh 1IEJIU U 3a/1a4M, CTPOUTH IUIAHBI JOCTHXKEHUS LIeJIel U pelIeHUs TOCTaBJIECHHBIX 3aJ1ay, TPOBOJIUTH AKCIIEPUMEHT U HA €0
OCHOBE JIe/IaTh BBIBOJIbI M YMO3AKIIFOUEHHUS], IPEJCTABIATh UX U OTCTAaUBATh

CBOI0O TOYKY 3peHus. Kpome 53TOoro, ydammuecss JOMKHBI OBJAJETh IPUEMaMH, CBSI3AHHBIMU C OIpPEACICHUEM TMOHSITHA:

OrpaHM4MBaThL HUX, OIMCBIBATb, XAPAKTCPU30BATH M CPABHHBATD. CHGI{OB&T@J’IBHO, IIpU HU3YUYCHHU XUMHUHU B OCHOBHOM IIIKOJIE



yyaluecs JIOJDKHBI OBJIAJIETh YYEOHBIMU JEHCTBUAMH, TO3BOJISIIONIUMU UM JOCTHYb JIMYHOCTHBIX, TPEIMETHBIX H
MeETaInpeIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB.

[Ipennaraemasi mporpaMma MO XMMHHM PacKpbIBaeT BKJIAJ Y4YEOHOro MpeAMeTa B JIOCTHXKEHHME IeJed OCHOBHOI'O OOIIEro
o0pa30BaHUs U ONpE/EseT BaKHEHIITNE COJIepKAaTeNbHbIE JIMHUU MTPEAMETA!

* B€EIECTBO — 3HAHUA O COCTAaBC U CTPOCHUHU BCHICCTB, UX Ba)KHEHIIINX (1)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX CBOI\/’ICTBaX, OHMOJIOTMYECKOM

JICCTBUM;
XUMHUYECKasi peaknusi — 3HaHUA 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIOTCS XMMHUYECKHME CBOMCTBAa BEMIECTB, CIOCOOAx
YIIPaBJIECHUS XUMHUYECKUMH MpOLIECCaMU;
NpUMEHeHHe BelleCTB — 3HAHUSA U ONBIT MNPAKTUYECKOW [ESITEIbHOCTH C BEIIECTBAMM, KOTOpbIE HaMWOOJIee YacTo

YIOTPEOJISIFOTCSL B TMOBCETHEBHON JKM3HU, IMUPOKO WCIIOJIB3YIOTCS B MPOMBINIJIEHHOCTH, CEITHLCKOM XO3SICTBE, Ha TPAHCIIOPTE;
SI3bIK XMMHHM — CHCTEMa BaXXHEUWIIMX IMOHATUH XUMHUU M TEPMHUHOB, B KOTOPBIX OHH OIKMCHIBAIOTCS, HOMEHKIIATypa

HEOPTraHUYECKUX BEIIECTB, T. €. UX HA3BaHUS (B TOM YKCIIE U TPUBUAIBHBIC), XUMUYECKHE (POPMYIIBI M ypaBHEHUS, & TAKKE TIPABUIIA

nepeBoia UHpOpMAaIUU ¢ ECTECTBEHHOTO S3bIKa HA SI3bIK XUMHUHU M O0OPATHO.

[Ipu oTbope conmepkaHusi, KOHKPETUZUPYIOIIETO MPOrpPaMMy, YUYUTHIBAIOCh, YTO TMepea 00IrM 00pa30BaHHEM HE CTOMT 3ajada

npoeccoHaIbHON MOATOTOBKM 00YyYaromuxcs. ITO ONPENeIIo MOCTPOEHNUE Kypca KaK OOIIEKYJIbTYpPHOI0, HAallpaBJIE€HHOTO,

IpexJie Bcero Ha (GopMuUpoBaHHE M Pa3BUTHUE MHTEpPECAa K M3YYCHHIO XMMHUHU. YUTE€HAa OCHOBHAs OCOOEHHOCTH MOAPOCTKOBOIO

BO3pacTa — Hayajo Nepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepu3yeTcs pa3BUTHEM MO3HABATEIbHOMN cephl.

Ha stane ocHOBHOro 00111€ro cpeHero 00pa3oBaHus MPOUCXOIUT BKIFOUEHUE 00YUYaAIOIIUXCS B POEKTHYIO M UCCIIEI0BATENBCKYIO

JesITeNbHOCTD, OCHOBY KOTOPOW COCTABIISIOT TaKHE YHUBEPCAJIbHBIE YUeOHbIE NEUCTBUA, KAK YMEHHE BUIETh IPOOJIEMBI, CTABUTH



BONPOCH], KiIaccuuuupoBarb, HaOIOJaTh, MPOBOAUTH JKCHEPUMEHT, J€1aTh BBIBOJAbI U YMO3AKJIIOUEHHS, OOBSACHSATH,
JOKa3bIBaTh, 3allMIIATh CBOU WJEH, AaBaTh onpenenacHus NoHATUsAM. CroJa e OTHOCATCA NMPUEMBI, CXOAHBIE C ONPENEICHUEM
MOHATUI: ONHUCAHUE, XapaKTEepUCTUKA, pa3bsICHEHUE, CpaBHEHUE, pasinyeHue. GopMupoBaHue 3TUX YHUBEPCAIbHBIX y4E€OHBIX
JEHUCTBUM HA4yuMHAETCs e€ll€ B HAYalbHOM IIKOJE, a B KypCc€ XUMHUHU OCHOBHOW IIKOJIBI IIPOMCXOJMUT HUX PAa3BUTHE U
COBEpIIECHCTBOBaHUE. B CBA3M ¢ ATHUM pe3epBHBbIC YaChl IUIAHUPYETCS MCIOJb30BaTh Ha (DOPMHUPOBAHHME U PA3BUTHUE YMEHHUH

HpOGKTHOfI u HCCHGHOB&TGHBCKOﬁ ACATCIbHOCTH, YMCHNEC BUICTD HpO6H€MBI, ACJIaTb BbIBOABI U YMO3AKIIOYCHHA.

MecTo yueOHOro npeaMera B yueOHOM IIaHE

Oco0eHHOCTBIO coZiepKaHusl Kypca «XUMUS» SBISIIOTCS TO, UTO B 0a3UCHOM yueOHOM (00pa3oBaTEIbHOM) IUIAHE 3TOT MPEAMET
MOSIBJISIETCS MIOCJICTHUM B PSTY U3YYCHHS €CTECTBEHHOHAYYHBIX JUCITUTUTHH. J[aHHass HEOOXOIMMOCTh OCBOCHUS OOBSICHSIETCS TEM,
YTO MIKOJIBHUKHU JOJDKHBI 00J1a71aTh HE TOJIBKO ONPECICHHBIM 3aacoM IMPEABAPUTENbHBIX €CTEeCTBEHHOHAYYHBIX 3HAHUN, HO U
JI0OCTaTOYHO XOPOIIO PA3BUTHIM aOCTPAKTHBIM MBIIUJICHUEM. YYaIIUMUCS YK€ HAKOIUICHBI 3HAHUS MO CMEXHBIM TUCIUTITMHAM
uKJa: Ouonoruu, GU3MKU, MaTeMaTUKH, reorpaduu, cHOpMUPOBATIUCH YMEHHS aHAIM3UPOBATh, BECTH HAOJIOICHUS, CDABHUBATH
00BEKTHI HAOIIOAECHHUS.

B cootBercTBUM ¢ yuyeOHBIM IUIAHOM Ha U3Y4Y€HHE XMMHUU B 9 Kjacce OTBOIUTCS 2 yaca B Hemento, 70 4acoB B roj, Npu
HOPMATUBHOM MPOJOIKUTENILHOCTH yueOHOro rojga 35 ydeOHbIX Heleldb. B COOTBETCTBUM CO CIOXHUBIIEHCS MPAKTUKOU
OpraHu3allid OCHOBHOTO o0O0IIero o00pa3oBaHWs B O0pa30BaTENbHBIX YUPEKACHUSAX OOHIero oO0pa3oBaHUsl peabHas
MPOJOJKUTENBHOCTh Y4€OHOIrO Trojla MEHBIIE HOPMATHBHOM W cocTtaBisieT 34 ydeOHble Henenu. Takum oOpazoM, Bpems,

BbIENIIEMOE Pa00OYMMU y4eOHBIMU IJIAHAMH Ha M3y4YEHUE XUMHH B 9 Kilacce Ha MpakTUKE paBHO 68 yacam.



C yd4eToM HEHM30CKHBIX TOTEPh YYEOHOTO BPEMCHH, BBI3BIBACMBIX Pa3JUYHBIMA OOBEKTHMBHBIMU NPHYMHAMH, a TaKKe
HEOOXOIMMOCTH BBIJEICHHS JOMOJHUTEIHPHOTO BPEMEHU Ha H3y4YCHHE OTACIBHBIX BOIPOCOB Kypca XHUMHHU IPOrPAMMOM
MIPETYCMOTPEH OOJIBINON 00HEM PEe3epBHOIO BPEMEHH -6 4acoB.

IIporpamMmoii mpeaycMOTPEHO NMPOBEACHHUE:

KOHTPOJIBHBIX paboT — 4,

MPAaKTHYECKUX paboT — 6 4acoB.

Cpok peanuzaiuu nporpaMMbl — OAUH Y4EOHBIN TO/I.

®opmMbl, METObI U CPEICTBA 00y4YeHHUsA, TEXHOJIOTUH
B manHOM KiTacce BEAyIMMHU METOAAMU OOYUICHUS MIPEAMETY SIBISIFOTCS: O0BSICHUTENbHO-WJUTIOCTPATUBHBIN U PENPOTYKTHUBHBIH,
XOTSI HCIIONB3YETCS U YaCTHYHO-TIOMCKOBBIA. Ha ypokax HMCHONB3YIOTCS AJIEMEHTHI CICMYIONUX TEXHOJOTHH: JIMIHOCTHO -
OpPUEHTHUPOBaHHOE 00y4YeHue, O0ydeHne ¢ mpuMeHeHrneM onopHbix cxem, KT, mpoekTHas neITeTbHOCTS.

Hcnonw3yroTcs crieayromuye GopMbl OOyUCHHUS . YISOHBIC 3aHATHS, SKCKYPCHUH, HAOJFIOJEHUS, OIBITHI, IKCIIEPUMEHTHI, paboTa
C yueOHOW U JOTIOJTHUTEIHHOM JIMTEPATypOM, aHalIu3, MOHUTOPHHT, UCCIEeIOBaTeIbCKas padoTa, mnpeseHtanus. OnpeaeneHHoe
MECTO B OBJIQJICHUU JaHHBIM KypCOM OTBOJHUTCSI CaMOCTOSITEIBHOM paboTe: MOATOTOBKA TBOPYECKUX paboOT, COOOIIEHUH,

pedeparos.

DopMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALIMH

[IpomexyTouHas arTecTanusi IpoOBOAUTCA B popMe:



- TECTOB;
-KOHTPOJIbHBIX;

- CAaMOCTOSITENNbHBIX padoT;

- PAKTUYECKHX;

- TBOPYECKHUX padoT.

VYuamuecs mpoxoasiT UTOrOBYIO arrectaiuio — B Buae [ A.

O6yuenne Benérca no ydeOHuky O.C.I'aOpuensH «Xumus 9 kiacc», KOTOPBIM COCTaBIAET €IUHYIO JIMHUIO YYECOHUKOB,
COOTBETCTBYET (enepaabHOMy TOCYAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAApPTa BTOPOTO IOKOJEHUS 0a30BOTO YPOBHS U

peanuzyet aBTopckyto nporpammy O.C.I'abpuensina ( 2012r.)

OTiinunTe/IbHBbIE 0COOEHHOCTH Padovel MPOrpaMMbl U ABTOPCKOM

OcHOBHOE cOfiep’)KaHUEe aBTOPCKOM MOJHOCTHIO HAIIIO OTPayKEHHE B JAHHOMW pabouel mporpamMme.

B pabouyro nporpaMMmy o XMMUH BHECEHBI MU3MEHEHUS TI0 CPABHEHUIO C aBTOPCKOM: U3 pe3epBa no0asieHo 1 yac Ha «MeTambiy
u no6asieH lyac Ha [IpakTukym 1 «CBolicTBa METaNIOB U UX cOequHEHU». OCHOBHOE OTJIMYME JAHHOW paboyel mporpaMmbl OT
aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM MIporpaMMe MpaKTUYECKHue padOThl CTPYNIUPOBAHBI B OJIOKM - XUMHUYECKHUE
MPAKTUKYMBbI, KOTOPBIE TPOBOJISATCS MOCIIE U3YUEHUSI HECKOJIBKHX Pa3ieioB, a B paboueii mporpaMMe 3TH K€ MPaKTHYeCKHe paboThl
JNAIOTCA TIOCJIE€ HU3YYEHUS KOHKPETHOM TEMbl. JTO MO3BOJSAET JIYYIE 3aKPENUTh TEOPETUUYECKUN MaTepuall Ha MPAKTUKE U

IIPOBEPUTH MPAKTUUYECKUE YMEHUS M HABBIKA HEMOCPEACTBEHHO MO JaHHOW Teme. UTOObI MPOBECTH MPAKTUYECKYIO paboTy Mo



Koraa-To I/I3y‘-IeHHOﬁ TEMC, Tp€6yeTC${ AOIIOJHUTCIIbHOC BPCM:A IJIA ITOBTOPCHHA TCOPCTHYCCKHUX OCHOB, YTO HCKIIHOYACTCA B

TaHHOM pabouelt mporpaMme.

Paznea

KoJsnvecTBO 4acoB B
aBTOPCKOIl mporpaMmme

KoanuyecTBO 4acoB B
padoueii mporpamMmme

1. Bsenenune. OOmass XapakTepUCTUKA  XUMHUYECKHUX
AJIEMEHTOB M XUMUYECKHUX peakumil. [leppoauyeckuil 3aKoH n

10 10
[Tepuoguyeckas cucTeMa XUMHYECKHUX DJIEMEHTOB
JI.M.MenneneeBa
2.Metaiuisl 14 14 +1 +2+1
3.ITpaktukym 1 «CBOMCTBa METAJIJIOB U UX COCAMHEHMIN» 2 -
4.HemeTtaiuibl 25 25+3
5. Ilpaktukym 2 «CBOMCTBA HEMETAIIJIOB U MX COCTMHEHMIN» 3 -
6.0000111eH1Ee 3HAHUI 110 XMMHUH 33 KYPC OCHOBHOM IIIKOJIBI.

10 10
I[Toaroroska x ' 1A.
Peseps 6 4
Hroro:

70 70

Pe3yabTaTtam ocBOeHUSsI Kypca XUMHH

HpI/I HN3Yy4YCHHNHN XHMHUH B OCHOBHOHM IIIKOJIE€ 0O0€CIIeUMBaETCS AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCIMCTHLBIX H IIPCAMCTHBIX




pE3yIbTaTOB.

JIMYHOCTHBIE:

® B I[CHHOCTHO-OPUEHTAIITMOHHOM cdhepe — YyBCTBO rOP/IOCTH 32 POCCUMCKYIO XUMHUECKYIO HAYKY, T'YMaHU3M, OTHOIIICHUE
K TPYIy, UEICYCTPEMIICHHOCTb;

e (popMHpoBaHUE IIEHHOCTHU 3JI0POBOT0 U Oe30MmacHOro o0pasa KU3HHU; YCBOSCHHE MPABWI UHIUBUYAIHLHOTO U
KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS B UPE3BbIUAMHBIX CUTYAIUSAX, YTPOXKAIOUIUX KU3HU U 3JI0POBbBIO JIIOJICH;

® B TPYI0BOI chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY AayibHEHIIeNH 00pa3oBaTebHONW TPACKTOPUH;

® B II03HABATEIHHOUN (KOTHUTUBHOW, HHTEIJICKTYaJIbHOW) cpepe — yMEHHUE yIpaBisaTh CBOCH MTO3HABATEILHON
NEATENBHOCTBIO.

e (popmMHpOBaHUE OCHOB IKOJIOTUYECKON KYJIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOT0
MBIIIUICHUS, PA3BUTHE OMBITA YKOJIOTHYECKH OPUEHTUPOBAHHOU pe(IeKCUBHO-OIICHOYHON U MPAKTUYECKON JeATeTbHOCTU

B JXU3HCHHBIX CUTYAllHAX

MertanpeamMerHbie:

® YMEHHE CaMOCTOSITENILHO OIPENIEATh eI CBOETO 00YUEeHHMsI, CTaBUTh U (POPMYJIUPOBATH JJIsl ce0s1 HOBBIE 3a]]a4ul B yu€Oe U
MI03HABATEJIbHOM J1eATENbHOCTH, pa3BUBATh MOTHBBI U UHTEPECHI CBOEH MO3HABATEIbHOMN EATEIbHOCTH;

® YMEHHUE CaMOCTOSATENbHO IIAHUPOBATh IYTU JOCTHKEHUS L€, B TOM YUCIE albTEPHATUBHBIE, OCO3HAHHO BBIOMPATH
HauOomnee 3¢ (HEeKTUBHBIE CLIOCOOBI PEIICHHs YUEOHBIX U MO3HABATENbHBIX 3a/1a4;

® YMEHHE COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMHU PE3yJbTaTaMHU, OCYIIECTBIATh KOHTPOJIb CBOEU IEATEIBHOCTH B



MPOILIeCCe JTOCTHKEHUSI pe3yJibTara, ONPEAeNiaTh CIIOCOObI MEHCTBUI B paMKax MPEMIOKEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIIOLIENCS CUTyallUE;

® YMEHHE OLICHUBATh MPABUILHOCTD BBHITIOIHEHUS YIEOHOM 3a/1auu, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

® BJIaJICHUE OCHOBAMU CAMOKOHTPOJISI, CAMOOLIEHKH, PUHATHS PEIICHUI 1 OCYIIIECTBICHUS OCO3HAHHOTO BIOOpA B y4eOHOU U
NO3HABATEIbHOMN AEATEIbHOCTH;

® yMEHHUE OINpPEACNATh MOHATHS, CO3/1aBaTh OOOOIIEHHUs, YCTaHABIMBATh AHAJIOTWHU, KIIACCU(DUIIMPOBATH, CAMOCTOSTEIHHO
BbIOMpATh OCHOBAaHUSA M KPUTEPUHU IS KiacCU(PUKAIMK, YCTaHABIMBATHh NPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKICHHUE, YMO3aKIIIOUeHHE (MHAYKTUBHOE, JISYKTUBHOE U 10 aHAJIOTUH) U JIeJIaTh BBIBOJIbI,

® YMEHUE CO3/]aBaTh, MPUMEHITh U NPEOOPa3OBBIBATh 3HAKM W CUMBOJIBI, MOJACIM U CXEMbI [IJIsi PELICHUs] Y4EOHBIX U
MO3HABATENbHBIX 3aaY;

® YMEHHE OPraHU30BBIBATh YU€OHOE COTPYTHUYECTBO M COBMECTHYIO JESATEIHHOCTh C YUHTEIEM U CBEPCTHUKAMH; paboTaTh
WHIUBUIYAJTLHO U B TPYIINE: HAXOAUThH 00Iee PEelIeHne W pa3peniaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMHA U
y4éTa UHTEpeCcOB; (HOPMYIUPOBATH, APT'YMEHTUPOBATH U OTCTaUBATh CBOE MHECHHE;

® YMEHHE OCO3HAHHO UCIIOIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUHU C 33/1a4€ KOMMYHUKALIMU ISl BBIPAKEHUSI CBOUX
YYBCTB, MBICJICH ¥ TOTPEOHOCTEN; TIIIAHUPOBAHMSI M PETYJISIIMN CBOEH JCSITEIbHOCTH; BIaJICHUE YCTHOW U MUCbMEHHOU

pPE€YbI0, MOHOJIOTMYECKON KOHTEKCTHOM PEUbIO;

L q)OpMI/IPOBaHI/Ie U Pa3sBUTUC KOMIICTCHTHOCTH B 00J1aCTH  HMCIIOJIb30BaHUS I/IH(i)OpMaIlI/IOHHO-KOMMYHI/IKaHI/IOHHBIX

TEXHOJIOTHUH;



L (1)OpMI/Ip0BaHI/Ie H PAa3BUTHC SKOJOI'MYCCKOro MBIINIJICHUA, YMCHUC IIPUMCHATEL CI'O B HO3HaBaT€HLHOﬁ, KOMMYHHKaTHBHOﬁ,

COIMANILHOM TIPAKTUKE U TPO(PECCHOHATTLHON OpUEHTAITUH.

IIpeamernsbie:

1.B nmo3naBarenbHO# cepe:

® J1aBaTh OIPENCIICHUS W3YyUYEHHBIX MOHATHM: «XUMHUYECKHU DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCTBHIE U CIOXKHBIE
BEIIECTBA», «BELIECTBO», «XUMHUUEcKas (opMyla», «OTHOCUTEIbHAs aTOMHAs Macca», «OTHOCHTEIbHAs MOJEKYJIsSpHas
Maccay, «BaJECHTHOCTB)», «CTENEHb OKHUCICHMS», «KPUCTALINYECKAS PELIETKA», «OKCUABIY, «KUCIOTBD», «OCHOBAHUS,
«CONN», «aM(pPOTEPHOCTHY, KHHAUKATOPY, KIEPUOAUYECKUN 3aKOHY, «IIEPUOIUYECKasi TabIUIa», «M30TOMbIY, «XUMHUYECKas
CBA3b», <OIEKTPOOTPULATEIBHOCTE», «XHMHMUYECKas peaKkuusa», «XUMHUYECKOE YPaBHEHUE», «TECHETHUYECKas CBA3bY,
«OKHUCJIEHUE», «BOCCTAHOBJIIEHUEY, «AJIEKTPOJIUTHYECKAS TUCCOLHUALIH», «CKOPOCTh XUMUUECKON pEAKLINI;

® OIIHACATh AEMOHCTPALMOHHBIE U CAMOCTOSATEIBLHO ITPOBEAECHHBIE XUMUYECKNE DKCIIEPUMEHTHI;

® OIIMCHIBATH U PA3IM4YATh W3YYEHHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUMH, MPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUYECKUE

peaxiuu;

KJIaCCU(UIIUPOBATh U3YUEHHBIE OOBEKTHI U SIBJICHUS;

¢ CJIaTh BBIBOJABI 1 YMO3AKJIFOYCHUSA U3 Ha6HIOI[eHHfI, HN3Y4YCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTeﬁ, IIPOrHO3HUPOBATH CBOMCTBA

HCU3Y4YCHHBIX BCHICCTB I10 aHAJIOTHU CO CBOMCTBaAMH HN3YUCHHBIX;

CTPYKTYPUPOBATh U3yYEHHBII MaTepHual U XUMUYECKYI0 HH(POPMALIHIO, TIOJTYUYEHHYIO U3 IPYTUX UCTOYHUKOB;

¢ MOACIIMPOBATE CTPOCHUC aTOMOB 3JICMCHTOB 1-3 MEpUoOJ0B, CTPOCHHUC IMPOCTBIX MOJICKYII,



2.BIIeHHOCTHO — OPMEHTAIIMOHHO¥ cepe:
® AHAIM3UPOBATH U OIEHUBATH ITOCIIECTBHS JJIsl OKPY KAIOIIEH cpeibl OBITOBOM M IIPOU3BOCTBEHHOM JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C TepepadOTKOMN BEIIECTB;
3. B TpynoBoii cdepe:
® MMPOBOJIUTH XUMHUECKUN dKCIIEPUMEHT;

4. B cepe 0e30MaACHOCTH KU3HEAEATETHLHOCTH:

e OKa3bIBAThb IICPBYIO IIOMOLIb IIPHU OTPABIICHUAX, OXKOrax W JAPYIrUX TpaBMaxX, CBA3AHHBLIX C BCIICCTBAMH U J'Ia60paTOpHBIM

000pYyI0BAaHUEM.



TemaTuyeckoe IUIAHUPOBAHNE Y4eOHOT0 MaTepHaJIa

No Ha3zBanue rnassl KomnuectBo | IIpakTtnueckue | KoHTposibHBIE
TJ1aBbI 4acoB paboThI paboThI
Beenenune. O0mias 6 Nel
XapaKTEepUCTHKA
XUMUYECKUX JIEMEHTOB U
XUMHYECKUX PEAKIIUH.
[Tepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMUYECKUX JIEMEHTOB
JI.1.MenneneeBa
1. | Meramisl 18 Nel-3 No2
3. | Hemeraminl 28 Ne4-6 No3
5. O0o00111IeH1E 3HAHUI IO 10 Ne4
XUMHH 32 KypC OCHOBHOU
wkodbl. [logroroBka k
I'MA.
6. | Peseps 4
Utoro 70 6 4




OcHOBHOE co/lep:KaHNe Kypca

Beenenne. O0uas xapakTepucTHKAa XMMHUYECKHUX JIEMEHTOB U XUMHU4YecKHX peakuuii. Ilepuoanyeckuii 3aKoH 1
Iepuoanueckas cucrema

xumu4deckux 3jeMeHToB J[. 1. Menaeneea (10 v)

XapakTepucTUKa 3JIEMEHTA 10 €ro MoyokKeHuto B [leproanueckoii cucreme xumuueckux aneMeHnToB 1. . MenaeneeBa. CBolicTBa
OKCHJIOB, KUCJIOT, OCHOBAHUU U COJIEN B CBETE TEOPHUH IIEKTPOIUTUIECKON TUCCOLMALIMN U OKUCIIEHUA-BOCCTaHOBIIEHUS. [[oHsATHE
0 IIEPEXOIHBIX AeMeHTax. AM(poTepHOCTh. [ eHeTnueckuil psj nepexoqHoro 3nemenTa. [lepuonnueckuii 3axon u [lepuoanueckas
cucrteMa xuMmuuecknx annemeHToB JI. 1. MenpaeneeBa. XuMudeckas OpraHu3aus KUBOW W HEKMWBOW NPUPOABL. XUMUYECKHI
COCTaB #A/1pa, MAHTUM U 3€MHOM KOpbl. XMMHUYECKHE JJIEMEHTBI B KJIETKaX JKMBBIX OpPraHM3MOB. Makpo- U MHUKpPOIJIEMEHTBHI.
O060011eHNEe CBEIeHNI 0 XUMHUECKUX peakiusix. Kinaccuduxanus XuMU4ecKuX peakiuuil Mo pa3indHbIM IpU3HAKAM: «UHUCIIO U
COCTaB PEarupyrolInx U 0Opa3yIOIIUXCs BEUIECTBY», «TEIJIOBOM 3(PQPEKT», «HANpPaBICHHUE», «A3MEHEHUE CTEIEHEH OKHUCICHHS
AJIEMEHTOB, 00Pa3yOIUX Pearupyrolue BenecTBay, «hasza», «Mcnoinb3oBaHue kataausaTopay. [loHsATHE 0 CKOPOCTH XUMUYECKOMN
peakuuu. GakTopbl, BIXAIONIME HA CKOPOCTh XUMHUYECKUX peakuui. Katanuzarops! u katanu3. HrHOUTOpbl. AHTHOKCUIAHTHI.
JlemoHcTpaIUM.

Paznuunbie ¢popmel Tabaunsl . Y. MenneneeBa. Monenn aToMOB 2JIeMEHTOB 1—3-T0 mepuozoB. Mojenb CTpOeHUsI 3eMHOTO
mapa (momnepevyHslid pa3zpes3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIMK OT MPUPOJIbl pEarupyroluX BEIIECTB. 3aBUCUMOCTb

CKOPOCTH XMMHYECKON PEAaKUMU OT KOHLEHTPALMU PEAarupyrolIuX BEMIECTB. 3aBUCMMOCTh CKOPOCTH XMMHYECKOM PEAKLIUUA OT



TUIONIAJN CONMPUKOCHOBEHUSI PEArupyIOMIUX BEIIECTB («KUTSIIUNA CIOW»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIUU OT
TeMIIepaTyphl pearupyroiux BenecTB. [ OMOreHHbIN U TeTepOoreHHbl Katanu3bl. @epMeHTaTUBHBIN KaTtanu3. UHrubupoBanue.
JlabopaTopHbIe ONBITHI.

1. IlonyuyeHue ruApokcuaa LIMHKA U HUCCIENOBAHUE €ro CBOMCTB. 2.MoaenupoBaHue noctpoeHus llepumonnueckoil cucTeMbl
xumuyeckux sneMentoB J[. M. MenpgeneeBa. 3. 3amenenue keiae3oM Meau B pactBope cynbdara menu (II). 4. 3aBucumocts
CKOpPOCTH XUMHUYECKON PEAKIIUH OT MPUPOJIbI PEATUPYIOIINX BEUIECTB HA MPUMEPE B3AUMOAECHCTBUSA KUCIIOT C METAJIJIAMH.

5. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUH OT KOHIIEHTPALIMU PEArHPYIOIINX BEIIECTB HA MPUMEPE B3aAUMOACHCTBHS IMHKA
C COJIIHOM KMCJIOTOM Pa3IM4YHON KOHIEHTPALUH.

6. 3aBUCHUMOCTh CKOPOCTHM XMMHMYECKOM PEAaKUMU OT IUIOLIAAM CONPHUKOCHOBEHHUs PEAarnpyrolMnX BewmecTB. 7. MopennpoBaHue
KUIAIIETO CJIos». 8. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM pPEAKIUU OT TEMIEPATYphl PEarupyroluX BEIIECTB HAa IpUMEpE
B3aumoericTBus okcuna meau (11) ¢ pacTBOpoM cepHOI KUCIOTHI pa3iMuHOM Temreparypsl. 9. Pasnoxenue nepokcuaa Bogopoaa
¢ momomiplo okcuma mapranma (IV) m karamazer. 10. OOHapyxkeHue Karajna3bl B HEKOTOPBIX MHUINEBBIX Mpoaykrax. 1.
NurubupoBanre B3auMOICUCTBUS KUCIOT C METAJUIAMHU YPOTPOITMHOM.

IIpeameTHbIe pe3yabTaThl 00y4YeHUs

Yyamuuncs 10JKeH ymems:

MCIIOIb30BaTh IPU XapAKTEPUCTUKE IPEBPALICHUN BEIIECTB MOHATHUSA: «XUMHUYECKASI PEAKLIMS», «PEAKLIUNA COCTUHEHUS», «PEAKIINU
Pa3NOKEHUS», «peakuuu OOMEHa», «PEaKlUHMH 3aMEIICHUS», «PEaKUUU HEUTpaIu3alumn», «IK30TEPMUUYECKHE DPEAKLIUN»,

OHAOTCPMHUUYCCKUC PCaAKIUN», ((O6paTI/IMBIC pE€aKkImn», (<H606paTI/IMBIC p€akunmn», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHLIC



peaKIuny», «rOMOT'C€HHBIE PEaKIUN», «TeTEPOreHHBbIE PEaKIUNy», «KATAUIUTHUYECKHUE PEAKIINHN», «HEKATATUTHYCCKUE PEaKIIHH,
«TeTuIoBOM 3(PHEeKT XMMUIECKON PEaKIun», «CKOPOCTh XUMHYECKON PEaKIMN», «KaTaau3aTop,

XapaKTepU30BaTh XUMHUYECKHUE D3JEMEHTHI 1—3-r0 MepuoaoB MO HMX MoioxeHuto B I[lepuonnyeckoll CHCTEME XHMHYECKHX
anemeHToB J[. M. MenjeneeBa: XUMHUECKHI 3HAK, MOPSAKOBBI HOMED, IMEPUOJI, TPYIIa, MOArPYIIa, OTHOCUTEIbHAS aTOMHAas
Macca, CTpOCHHE aToMa (3apsi SApa, YUCIIO MPOTOHOB M HEUTPOHOB B SApE, 00IIIEe YHUCII0 JIEKTPOHOB, pacipeieieHUE FJICKTPOHOB
T10 3JIEKTPOHHBIM CJIOSIM, TTPOCTOE BEIIECTBO, (OpMYIIa, Ha3BaHWE M THII BBICIIIETO OKCH/IA U THAPOKCHIA, JIETYYEro BOJOPOTHOTO
coequHEHUs (1711 HEMETaJIJIOB));

XapaKTepU30BaTh OOIIME XWMHUYECKHE CBOWCTBA aMQpOTEPHBIX OKCHIOB W THAPOKCHIOB;, MNPHUBOIUTH NPHUMEPHI PEaKINH,
MOJITBEPIKAAIONTUX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THIPOKCHIOB;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX PEAKIMA 10 YMCIYy W COCTABY MCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIIMU; TEIJIOBOMY
s dexTy; HanpaBICHUIO MPOTEKAHUS PEAKIINH; U3MEHECHHIO CTETICHEH OKHUCICHHUS DJIEMEHTOB; arperaTHOMY COCTOSIHHIO MCXOJTHBIX
BEIIIECTB; YYACTHIO KaTaau3aTopa;

OOBSCHATH U MPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (MpHpoaa pearupyromux BelecTB, KOHIICHTPAIUS BEIECTB,
JaBJICHUE, TEMIIEpaTypa, KaTalM3aTop, MOBEPXHOCTh CONMPHUKOCHOBEHUS PEarvpyIOIIMX BEIIECTB) Ha CKOPOCTh XHMHYECKHX
peaKIuu;

HAOJIFOIaTh M ONMCHIBATh YPABHEHUS PEAKIIUI MEX Ty BEIIECTBAMHM C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POJTHOTO) SI3bIKA U

SA3bIKA XUMUHU,



MIPOBOJIUTH OIIBITHI, MOATBEPKAAIONINE XUMUUECKHE CBOMCTBA aM(POTEPHBIX OKCHUIOB U THIPOKCUIOB; 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peaknuu OT pa3IuYHbIX (PAKTOpOB (MpUpO/Ia pPEarupyroliuxX BEIIECTB, KOHIICHTpPAIMs BEIIECTB, IaBJICHHE,

TeMIiepaTypa, Kataau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHMSI pearupyroluX BEIIECTB).

MeTanpeaMeTHbIe pe3yJbTATHI 00yYeHUsI

Yaamuuncs 10JKeH ymems:

OIIPEALINIATH 1IeJIb YUeOHOH AESITETbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSATEIbHO, HCKATh CPEJICTBA €€ OCYLIECTBIEHUSA, padoTas
IO TUIaHY, CBEPSITh CBOM JICHUCTBUS C LIENBIO U MPU HEOOXOAUMOCTH UCTIPABIISATH OIIMOKU C TTIOMOIIBIO YUUTENS U CAMOCTOSITENBHO;
COCTaBJISITh AHHOTALIMIO TEKCTA;

CO3/aBaTh MOJCIHU C BBIICIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTAa W MPEACTaBICHHWEM WX B TMPOCTPAHCTBEHHO-
rpaduueckoii WiIu 3HaKOBO-CUMBOJIUYECKOHN hopMme;

OTIpEeENATh BUABI KiIaccu(pukaIuy (€CTECTBEHHYIO U UICKYCCTBEHHYIO);

OCYILIECTBIIATH MPAMOE ACAYKTUBHOE TOKA3aTEIBCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxenue meraiios B [lepuoanueckon cucreMe xumuueckux 3iemMenToB . 1. MenneneeBa. Merammnueckas KpUCTaJUIMYECKas
pelieTka U MeTajuimueckass Xxumudeckas cBszb. OOmue ¢usznueckue cBoiicTBa mertayyioB. CrulaBbl, UX CBOMCTBA M 3HAYEHHUE.
XUMHUUYECKHE CBOMCTBA METAJNIOB KAK BOCCTAHOBUTEJIEH, a TAKKE B CBETE MX MOJIOKEHUS B JIEKTPOXUMHUUECKOM Py HANPSI)KECHU N

MeTaioB. Koppo3ust MetaiioB v ciocoOsl 00pb0bI ¢ Hel. MeTamsl B ipupoae. O0ume cnocoObl UX MOTyYEHHUS.



O0mas XapaKkTepUCTHKA WIEJOYHbIX MeTalI0B. Meramisl B npupoge. OOume crnocoObl ux noiaydeHus. CTpoeHue aTOMOB.
[I{enouHbIe METAJUIBI — IMPOCTHIE BEIIECTBA. BaXKHEHIINE COEIMHEHHUSI IIETOYHBIX METAJIOB — OKCHUJBI, TUAPOKCH]IBI U COJIN
(xJmopubl, KapOOHATHI, CYyIb(ATHI, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOoAHOM xo3s1iicTBe. Kanuitnbie ynoopenus.
OO0was xapakTepuCTHKA 3JIEMEHTOB IJIaBHOM noarpynns! II rpynmnsi.

Crpoenue aromos. lllemodyHO3eMeNbHBIE METAUIBI — IPOCTHIE BELIECTBA. BaKHEWIINE COENMHEHUS IIEITOYHO3EMEIIbHBIX
METaJJIOB — OKCHUJIbL, TUAPOKCUIBI U CONU (XIJIOpU/IbI, KapOOHATBI, HUTPATHI, Cylb(aThl, pocharsl), X CBOMCTBA U IPUMEHEHUE B
HapOJHOM XO3SHICTBE.

AJTIOMUHMHA.

Crtpoenue aroMa, (pu3nvecKrue 1 XMMUYECKHE CBOMCTBA MPOCTOro BeniecTBa. CoeAMHEHUS aTlOMUHHS — OKCHJ U TUAPOKCU, UX
amoTepHbIi XapakTep. Baxxueiimue conu amtomunus. [I[puMeHeHne aTlOMUHAS U €TO COSIMHEHUH.

Kene3o.

Crpoenue aroma, pU3MIECKHE U XUMHUYECKHE CBOWCTBA IPOCTOrO BellecTsa. I eneTnueckue psaasl Fe™? u Fe'3,

Baxxneimue conu xene3a. 3HaUCHHE JKeJle3a U €ro COEAMHEHUI I PUPO/Ibl U HAPOJAHOT O XO351CTBA.

JdeMoHCTpanUu.

OOpa3upl METOYHBIX U 1IeT0YHO3eMeNbHbIX MeTaioB. O0pa3ibl cruiaBoB. BzaumonecTBue HaTpHs, JIUTHUS M KallbLKs C BOJIOM.
B3anmopeiicTBue HaTpUsl M Mardusi ¢ KUCI0poAoM. B3anMmoielicTBue MeTamioB ¢ HeMeTtajiaMi. [lonydenne ruipoKCUI0B Kele3a
(1) m (I11).

JlaGopaTopHbIe ONbITHI.



12. B3aumopelcTBUE pacTBOPOB KUCIIOT U conell ¢ Metaiuiamu. 13. O3HakomiieHue ¢ pyaamu xene3a. 14. OkpammBaHue miaMeHu
COJISIMU IIEOYHBIX METAJJIOB. 15. B3aumoneiicTBue kanblus ¢ Bogoi. 16.11onydyeHue ruipokcua Kajablus U UCCIEIOBAHUE €ro
CBOMCTB.

17. ITonydyeHue ruipokcuaa aJIlOMUHUSA U UCCIIEAOBAHUE €ro CBOMCTB. 18. B3anmoneiicTBue xene3a ¢ COMIHOW KUCIOTOM. 19.
[Tonyuenue runpoxcuioB xkemesa (11) u (I1I) u u3yyenue ux cBOUCTB.

IIpeameTHbIe pe3ybTaThI 00yYeHUs

VYyammiics 10JI2KeH ymems:

WCTIOJIB30BATh IIPU XAPAKTEPUCTUKE METAIIOB U UX COEAUHEHUMN TOHATHS: «METAIUIBDY, «PSAJl AKTUBHOCTHA METAJJIOBY, «IIEJIOYHBIE
METAJUIBDY, <IIEJIOYHO3EMENIBHBIE METAJIIbI», HCIOJb30BaTh HMX MPU XAPAKTEPUCTHKE METAIJIOB; JaBaTh XapaAKTEPUCTHUKY
XUMUYECKUX HJIEMEHTOB-METAUIOB (ILIETOYHBIX METAJUIOB, MAarHus, Kajbllds, AJIIOMHUHHS, >K€JIe3a) MO MX IOJIOKEHHIO B
[lepuoanueckoii cucteMe XxuMuieckux 3nemeHToB /. V1. MenaeneeBa (XUMUYECKUM 3HAK, MMOPSAIKOBBIM HOMED, IEPUO, TPYIIA,
MOJICPYIINA, OTHOCUTENNbHAS aTOMHAs Macca, CTPOSHHE aToma (3aps sSapa, YUCIO MPOTOHOB W HEUTPOHOB B SiApE, O0IIee YUCITO
AJIEKTPOHOB, PACIIPEACIICHUE AJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSAM), TIPOCTOE BEIIECTBO, (hOpMyia, Ha3BaHWE M TUIl BBICHIETO
OKCHJa U TUJPOKCH]IA);

Ha3bIBaTh COEAUHEHUSI METAJIOB M COCTABIIATH UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepU30BaTh CTPOEHUE, O0IIME PU3NYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;

OOBSACHATH 3aBUCUMOCTh CBOMCTB (WJIM MPEJCKA3bIBaTh CBOMCTBA) XUMUUYECKUX AJIEMEHTOB-METAIUIOB (pagnyC, METAINTHYECKHUE

CBOMCTBAa JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB) U 00pa3yeMbIX UMM COEAMHEHHWH (KHCIOTHO-



OCHOBHBIC CBOMCTBa BBICHIMX OKCHJIOB M THIPOKCUIOB, OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT IIOJIOKEHHUSA B
[Tepunoguueckoit cucteme xumMmuiueckux 3yemeHToB . Y. Menneneena;

OIMHUCBIBATh OOIIME XUMUYECKHE CBONCTBA METAJJIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOT0) SI3bIKA U S3bIKa XUMUU,
COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUS PEAKIINM, XapaKTEPU3YIOIINX XUMUUYECKHUE CBOMCTBA METAJJIOB U UX COCIMHEHUM, a TaK)Ke
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHNUS;

YPaBHEHUS AJIEKTPOJIUTUYECKON JUCCOIMALIMM;; MOJIEKYJISIPHBIE, IOJIHBIE M COKPALICHHBIE MOHHBIE YPABHEHUS PEAKIUN C YHACTUEM
3JIEKTPOJIUTOB;

YCTAHABIMUBATh MPUYUHHO-CJIEACTBEHHBIE CBA3W MEXKIY CTPOEHHEM AaTOMa, XHUMHUYECKOM CBA3bIO, TUIIOM KPHUCTAJIIMYECKOU
PENIETKH METANIOB M UX COSAUHEHUM, NX 00IMMU (PU3NYECKUMU U XUMUYECKUMU CBOMCTBAMU;

ONKCHIBATH XMMHUYECKUE CBOMCTBA IMIEJOYHBIX M IIETOYHO3EMEIBbHBIX METAJIJIOB, & TAKXKE ATIOMUHUS U JKEJI€3a U UX COCAUHEHUIN
C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOI'0 WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

BBINOJIHATh, HAOJI0JaTh W ONKMCHIBATH XMMHUYECKUW HKCIEPHMEHT IO PACMO3HABAHUIO BAXKHEHIINX KaTHOHOB METAJLIOB,
TUJIPOKCH/I-MOHOB;

AKCIIEPUMEHTAIBHO HCCJIEA0BATh CBOMCTBA METAJIOB M MX COCIMHEHUM, pellaTh SKCICPUMEHTAIbHBIC 33aJa4d IO TEME
«MeTaiuiby,

OIMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO MIJIM POJHOTO) SI3bIKA U S3bIKA XUMUU,

MIPOBOJUTH PACUETHI IO XUMUYECKUM (DOpMYJIaM M YPABHEHUSIM PEAKIUN, MPOTEKAIOIIMX C Y4aCTUEM METAJUIOB U UX COCIMHEHUN.

MeTanpeaMeTHbIe pe3yJIbTATHI 00yYeHUsI



Ydamuncs 10JKeH ymems:

paboTaTh O COCTABJICHHOMY IUIAaHY, UCIIONIb3Ys HApSy C OCHOBHBIMU M JIOTIOJHUTENbHBIE CPEJCTBA (CIPABOYHYIO JTUTEPATYPY,
cinoxHbie npudopsl, cpeactBa UKT); ¢ momompio yuurtenss orOupaTh ISl pelieHus] y4eOHBIX 3ajlady HEoOXOJMMBIE CIIOBApH,
SHIUKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE JIUCKH;

COTIOCTABJISATh U OTOMpaTh MH(POPMAIUIO, TOJYYECHHYIO M3 Pa3IMYHBIX MCTOUYHHKOB (CIIOBApH, SHIMKIONEANH, CIIPABOYHUKH,
AJIEKTPOHHBIE JUCKU, ceTh MIHTEpHET);

MPEACTaBIATh MH(GOPMAIIUIO B BUJI€ TaOJIUII, CXEM, OTIOPHOT'0 KOHCIIEKTa, B TOM 4Hciie ¢ npuMmeHeHuem cpeacts UKT;

0o OpMIISITH CBOM MBICJIM B YCTHOW ¥ MUCbMEHHOM PEYU C yU€TOM CBOMX YUYEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIlMI, B TOM YHCIIE
¢ npumeHennem cpencts UKT;

COCTaBJISITh PELICH3UIO Ha TEKCT;

OCYIIECTBIISITh JOKA3aTEIbCTBO OT MPOTHUBHOTO.

Tema 2. IlpakTuxym 1. CBoiicTBa METAJLI0B H UX coeauHenuii (2 4)?

1. OcymecTBieHne 1ENOYKM XUMHUYECKUX mpeBpamieHuid. 2. IlonydeHne M CBONCTBA COEOUHEHWI MeTauioB. 3. PemeHue
HKCIIEPUMEHTAJIBHBIX 3a/1a4 Ha PACIO3HABAHUE U MOJYyYEeHUE COSTMHEHUN METAIIJIOB.

IIpeameTHBIE pe3yJbTAThI 00yUYeHUsI

Ydamuncs 10JKeH ymems:

oOpamatbcsi ¢ J1abOpaTOPHBIM O0OPYJAOBaHMEM U HarpeBaTelIbHBIMU NPUOOPAMHU B COOTBETCTBUM C MPaBWIAMHU TEXHUKHU
0e301acHOCTH;

Ha6J'IIOI[aTB 3a CBOMCTBaMU METAJJIOB U UX CO@I[I/IHGHI/Iﬁ U ABJICHUAMM, IIPOUCXOIAIIMMU C HUMU;



OMKUCHIBATh XUMUUYECKUN SIKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 MJIM POJITHOTO) A3bIKA U SI3bIKA XUMHUH;

JI€7aTh BBIBOJBI 110 PE3YIbTaTaM IPOBEAECHHOIO SKCIIEPUMEHTA.

MeTanpeaMeTHbie pe3yJbTaThl 00y4eHUs

Ydamuics 10JKeH ymems:

OTIPEIETISATh, UCXOS U3 YyUeOHOM 3a/1aun, HEOOXOUMOCTh UCTIOJIb30BaHMs HAOIIOEHUS WA DKCIIEPUMEHTA.

Tema 3. Hemera/wisbl (25 4)

OOmas xapakTepucTUKa HEMETaIoB: nojoxkeHue B Ilepuomuueckoit cucteme xumudeckux snemeHtoB JI. M. Menneneena,
OCOOEHHOCTHU CTPOEHHSI aTOMOB, BJEKTpoOTpUIaTeNbHOCTh (D0) Kak mepa «HemeTaumuaHocThy, pan 0. Kpucramimueckoe
CTPOEHHUE HEMETAJUIOB — MPOCTBIX BewIeCTB. Ajorponus. Ouzndeckue CBONCTBA HEMETALIOB. OTHOCUTEIBRHOCTh MOHSTUN
«METaJD» U «KHEMETAILI».

Boaopoa. ITonoxenue Bomopoaa B Ilepuonudeckoit cucreMe xumuueckux sneMeHToB J[. M. MenneneeBa. CtpoeHue atroma H

MOJICKYJIBI. du3nUecKre 1 XMMUUYECKHE CBOMCTBA BOAOpOaAa, €10 IOJIYYCHHUC U IIPUMCHCHHUC.

1 Ilpu AByX4acOBOM IIJIAHWPOBAHUM ITPOBOAUTCS TOJIBKO MpaKkTUUecKas padora 3

Boaa.



Crpoenue moiekynbl. BomoponHas xuMuueckas cBsi3b. OU3NUYECKUE CBOMCTBA BOJIBI. AHOMAJIMKM CBOWCTB BOJBL. [ HapoduibHbIe
U TUIpooOHBIE BelecTBa. XUMUYECKHE CBOMCTBA BO/Ibl. KpyroBopoT Bob! B mipupoae. BogoouncTtka. Aspaius Boabl. beToBbie
¢bunbTpsl. MuHepanbHbie BoAbI. JUCTUIUTMPOBAaHHAS BOJIA, €€ MOTyYeHrEe U IPUMEHEHHE.

O01mas xapakTepucTUKA rajoreHos.

Ctpoenue aroMoB. [IpocThie BemecTBa 1 OCHOBHBIE COCAUHEHUS TaJIOT€HOB, NX CBOMCTBA.

Kpatkue cBenenus o xyope, Opome, prope u iioae. [IpuMeHeHne rajioreHoB ¥ UX COeIMHEHU B HAPOAHOM XO3S1CTBE.

Cepa.

Crpoenue aToMa, aJuIOTpONus, CBOMCTBA U puMeHeHue pomoundeckoi ceprl. Oxcunbl cepsl (IV) u (VI), ux nonydyenue, cBoiicTBa
u npuMeHenune. CepHas KUCI0Ta U €€ COJIN, UX IPUMEHEHHUE B HAPOIHOM XO03MCTBE. [IpOM3BOACTBO CEPHON KUCIIOTBHI.

A30T.

CrpoeHue aroMa U MOJEKYJIbI, CBOMCTBA MPOCTOr0O BelleCTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJydeHUe U npumeHenue. Conun
aMMOHUSI, UX CBoMCTBa U mpuMeHeHnune. Okcuapl azorta (I11) u (IV).

A30THas KHUCJIOTa, €€ CBOWCTBAa WM NMpUMEHEHHE. HUTpaTbl U HUTPUTHI, MpobOJieMa MX COJEPKaHUS B CEIbCKOXO03SWCTBEHHOU
MPOAYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

Ctpoenue aToma, aJJIOTPONUs, CBOWCTBa 0eoro u KpacHoro ¢ocdopa, ux npumenenue. OCHOBHbIE cOeIMHEHUS: okcu Gocdopa
(V) u oprodochopnas kucnora, pocdarsl. DochopHbie yaoOpeHus.

Yraepona.



Ctpoenue aToma, aJuIOTpoOIus, CBoiicTBa Monudukaiuit, npumenenne. Okcunsl yriaepona (I11) u (IV), ux cBoiicTBa u npuMeHeHue.
KapOoHaThbl: KanpIuT, cojia, NOTalll, UX 3HAaY€HUE B IPUPOJIE U KU3HU YeIIOBEKa.

Kpemunii.

Ctpoenue artoma, KpPUCTAIMYECKUH KpeMHHM, ero cBoicTtBa u npumeHenue. Oxcun kpemuus (IV), ero mnpupoaHbie
pa3HOBUAHOCTH. CHiMKaThl. 3HAYEHUE COEAVMHEHUWA KPEMHUS B JKMBOW W HEXMBOW mnpupoze. lloHstme o cuimkaTHOU
MIPOMBIIIIEHHOCTH.

JlemoHcTpanum.

OO0pasupl raTOreHoB — MPOCTHIX BellecTB. B3anMoaeiicTBUE rajloreHoB ¢ HATpUEM, ¢ allFOMUHUEM. BeITecHeHue xiopom Opoma
WM HOJa W3 PAaCTBOPOB MX coyied. B3aumopelcTBrue cepbl ¢ METaUIaMH, BOAOPOJIOM M KHUCIOpOoJIoM. Bzammoneincrue
KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Me/Ibto. [lornonienue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHrEe Menn
u3 ee okcuza yriaem. OOpasiibl IPUPOAHBIX COSNMHEHHH XJ10pa, cephl, hocdopa, yriaepona, kpeMaus. O0pas3ipl BaKHEHIIINX JJ1s
HAPOJHOTO XO3sMCTBA Cyab(aToB, HUTPATOB, KapOoHATOB, pochaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHbIe ONbITHI.

20. Ilomyuenne wu pacno3HaBaHue Bojxoponaa. 21. HccnemoBanwe NOBEPXHOCTHOIO HATsKEHUs BoIbl. 22.PactBopeHue
NepMaHraHara Kajius Wid MeJHOro kynopoca B Boae. 23. I'maparauus o6e3BoxkeHHoro cynbdara menu (II). 24. U3rotosnenue
TUIICOBOTO OTIIEYaTKA.

25. O3HaKOMJIEHHE C KOJUIEKIIMEN OBITOBBIX (PUIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MHUHEpaabHOU BOJbI. 27. KauecTBeHHas
peakuus Ha rajoreHua-uoHbl. 28. IlonydeHnue m pacno3zHaBanue kuciaopona. 29. ['opeHue cepbl Ha BO3AYyX€ U B KHUCIOPOJIE.

30.CgoiicTBa pa3zbaBiaeHHOM cepHOM KUCIOTHL. 3 1. 3yuenue cBolicTB ammuaka. 32. PacmoznaBanue coneit ammonus. 33. CBoiicTBa



paz0aBICHHON a30THOM KUCIOTHI. 34. B3aumoaeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabio. 35. ['openne dochopa
Ha BO3/lyXe U B kuciopone. 36. PacnoznaBanue ¢ocdaron. 37. ['openue yris B kucinopoze. 38. [lonydenne yroasHON KUCIOTH U
uzydenue ee cBocTB. 39. [lepexon kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue rugpokapOonata Hatpus. 41. [Tonyyenue KpeMHEBOW KUCIOThI U U3YUEHUE €€ CBOMCTB.

IIpeameTHbIe pe3ybTaThI 00yYeHUs

VYyammiics 10JI2KeH ymems:

WCIOJIb30BATh MPU XAapPAKTEPUCTUKE METAIUIOB M HMX COCAWMHECHUN TMOHATHUSA: «HEMETAIUIBD», «TAJIOTE€HBD), «AJUIOTPOITHBIC
BUJIOU3MEHEHHUS», GKECTKOCTb BOJABD), «BPEMEHHAsl >KECTKOCTb BOBI», «IIOCTOSIHHASI JKECTKOCTb BOABDY», «OOIIas >KECTKOCTh
BOJIBDY;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX JJIEMEHTOB-HEMETAJIOB (BOJOpPOJAA, TajJoOreHOB, KHCJIOpPOHa, cephl, aszora, ¢ocdopa,
yIJIepo/ia, KpeMHHUS) MO UX mnojiokeHuto B [lepuonudeckoit cucreme xumudeckux anemMeHToB [[. M. MenaeneeBa (XUuMUYECKUi
3HaK, MOPSIKOBBIM HOMEp, MEPUO/, TPYIIA, MOArPYINa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsij sjpa, Yrcio
MIPOTOHOB U HEUTPOHOB B siApe, OOIee YMCIO AJIEKTPOHOB, paclpeieieHrue 3JIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE
BEIIECTBO, (hOpMYyIia, HA3BAaHUE U THUI BBICIIIETO OKCHJIA U TUIPOKCH 1A, (hOpMYJia U XapaKTep JETYy4ero BOJIOPOIHOTO COSAUHEHNUS ),
Ha3bIBaTh COEAMHEHUS HEMETAJIJIOB M COCTABJIATh UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKkTepU30BaTh CTPOEHUE, 00IIMe (PU3NUECKHE U XUMUUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIIIOB;

OOBACHATH 3aBUCUMOCTh CBOMCTB (WM TMpEACKa3blBaTh CBOMCTBA) XHUMHUYECKHUX DJIEMEHTOB-HEMETAIJIOB (pajuyc,

HEMeTaJJINUEeCKHUEe CBOMCTBA 3JICMCHTOB, OKHCIUTCIbHO-BOCCTAHOBHUTCIIBHBIC CBOMCTBA BHGMGHTOB) n 06p33yeMBIX MU



COeAUHEHUN (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHJAOB W THUIPOKCHUAOB, JETYYUX BOJOPOJHBIX COCIMHEHUM,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT TmoJiokeHus B llepumonnueckoil cucrtemMe xumuueckux anemeHToB JI. .
Menjeneena;

OIMHUCBIBATh OOIIME XMMHUYECKHE CBOMCTBA HEMETAUIOB C MOMOIIBI €CTECTBEHHOTO (PYCCKOrO WMJIM POJHOTO) SI3bIKa U SI3bIKA
XUMHU,

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUSI PEAKIUi, XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA HEMETAVIOB M MX COCIUHEHUM, a
TAKXK€ JICKTPOHHBIC YPABHEHUSI IPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHUS;

YPaBHEHUS AJEKTPOIUTUYECKON JUCCOLIMALINN ; MOJIEKYJISIPHBIE, TIOJIHBIE ¥ COKPAILICHHBIE NOHHBIE YPABHEHUS PEAKIIUN C YHACTHEM
AJIEKTPOJIUTOB;

YCTaHABIIMBATh NMPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKJYy CTPOCHHEM aTOMa, XMMHYECKOH CBSI3bIO, TUIIOM KPHUCTAJUIMYECKON
PEIIeTKH HEMETAJUIOB Ml X COCIMHEHHH, MX OOIMMHU (PU3UYECKUMU U XUMHUECKUMH CBONCTBAMHU;

OIMMCBHIBATh XUMHUYECKHE CBOMCTBA BOAOPOJA, rajJoreHoOB, KUCIOpOJa, cephl, a3ora, ¢ocdopa, rpadura, aamasza, KpeMHHS U HX
COCMHEHUH C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOr0 UJIM POJAHOTO) SI3bIKa U A3bIKa XUMUU;

OIMUCBIBATh CIMIOCOOBI YCTPAHECHHUSI )KECTKOCTH BOJIbI M BBITIOJIHATH COOTBETCTBYIONTUN UM XUMHYECKUM SKCIIEPUMEHT;

BBITIOJTHATh, HAOJIIOAATh M OMKMCHIBATh XMMHUYECKUM IKCIIEPUMEHT IO PACIO3HABaHWIO MOHOB BOAOPOJa U aMMOHUS, CyJbdar-,
kapOoHaT-, CuIMKat-, pocdar-, Xxaopua-, 6poMua-, UOAUA-UOHOB;

AKCIIEPUMEHTAIIBHO HCCIIEA0BATh CBOMCTBA METAJIOB M WX COCIMHEHMM, pEIIaTh 3KCHEPUMEHTAJIbHbIC 3aJa4d MO TEME
«HeMmeTambiy;

OIMCHIBATh XUMHUYECKUI OKCIICPUMCHT C TIOMOIIbIO CCTCCTBCHHOI'O (pYCCI(OFO 500041 pOI[HOFO) A3bIKAa U A3bIKa XUMHU,



MPOBOJUTH PAaCUeThl MO XUMHUYECKUM (POpPMyJIaM U YPAaBHEHMSIM DPEAKIMM, MPOTEKAONIMX C Y4aCTHEM HEMETAJIOB U MX
COCIUHECHUMN.

MeTanpeaMeTHbIe pe3yJbTATHI 00yYeHusl

Ydamuics 10JKeH ymems:

OpraHU30BBIBATH YU4EOHOE B3aMMOICHCTBHE B TpyIIe (pacipeaesisiTh PO, JOrOBapUBATLCS JIPYT C IPYroOM U T. 1.);

MpeABUIETh (MMPOrHO3UPOBATH) MOCJIEICTBUS KOJIJIEKTUBHBIX PEIICHUH;

MOHUMATh MPUYHUHBI CBOETO HEYCIIEXa U HAXOJIUTh CIIOCOOBI BBIX0OJIa U3 ITOU CUTYAIINH;

B JIMAJIOTE C YUYUTEJIEM YUUThCS BhIPAOATHIBATH KPUTEPHUH OLICHKU U OTIPEIESATh CTENEHb YCIECIIHOCTU BBITIOJIHEHUS CBOCH pabOoThI
1 paboThI BCEX, UCXOSl U3 UMEIOIIUXCSI KPUTEPUEB, COBEPIIIEHCTBOBATH KPUTEPHUH OLICHKH U TIOJIb30BATHCSI UMU B XO/I€ OLEHKHU U
CaMOOIIEHKH;

OTCTauBaTh CBOKO TOUKY 3PEHHUSI, ApPTYMEHTUPYS €€;

MOJITBEPXKAATh ApTYMEHTHI (DaKTamu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, NBITAThCS MPUHUMATD JPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJISITh pedepar no onpeaesieHHou Gpopme;

OCYHIECTBIISITh KOCBEHHOE Pa3ACIUTEIbHOE 10KA3aTENbCTBO.

Tema 4. lIpakTtuxym 2. CBolicTBa coequHennii HeMeTa/L10B (3 1)l



1. Pemenne skcriepuMeHTaNbHBIX 3aAad 1no teme «lloarpynma ramoreHoBy». 2. PernieHue 3KCIEpUMEHTAIBHBIX 33/1ad MO TEME
«[Tonrpynna kucnopoaa». 3. Pemenue skcriepuMeHTalIbHbIX 3a1a4 1o TeMe «lloarpymnmna azoray. 4. Pelienne skciepuMeHTaIbHbIX

3anay no teme «llonrpymnmna yraeponay. 5. Ilonyuenue, coOupanue u pacrio3HaBaHHUE ra3oB.

IIpeamMeTHbIe pe3yabTaThl 00y4YeHUs

Ydamuuncs 10JKeH ymems.

oOpamatbcsi ¢ J1abOpaTOPHBIM OOOPYJOBAaHMEM M HArpeBaTElIbHBIMU MPUOOPAMH B COOTBETCTBUM C MpPaBUIaAMU TEXHUKH
0e301acHOCTH;

HAOJTFOIaTh 32 CBOMCTBAMH HEMETAJUIOB U UX COCAUHEHUHN U SBJICHUSMH, POUCXOISIIUME C HUMH,

OINMHUCHIBATh XUMUYECKUMA SKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM MPOBEICHHOTO SKCTIEPUMEHTA.

MeTtanpeaMeTHble pe3yJibTaThl 00yUeHHs

VYyamuiicss 10JI2KeH ymems:

OonpeaciIATbL, UCXOI U3 y‘{C6H0ﬁ 3aJa4u, H€O6XO,ZII/IMOCTB HCIIOJIb30BaHUA Ha6J'IIOI[€HI/IH HJIN DOKCIICPUMCHTA.

1 Ipu AByX4acOBOM IUIAHUPOBAHUM MTPOBOAATCS TOJIBKO IMpaKTHUYeCKue padboTsl 1,2 u 5.

Tema 5. O0001IeHHEe 3HAHUI 110 XMMHH 32 KYPC OCHOBHOI IK0JbI. [TloaroroBka



K rocyaapcrBeHnoii urorosoii arrecramuu (F'MA) (10 u)

ITepuonnueckuii 3akoH u [leprnonnueckas cucrema xumudeckux 3semMeHToB /. . Menaeneesa. ®u3ndecKkuil CMBICIH MOPSIKOBOIO
HOMEpA AJIEMEHTA, HOMEPOB IMIEPUO/ia U IPYIIIbI. 3AKOHOMEPHOCTH MU3MEHEHHS CBOMCTB AJIEMEHTOB U UX COECIMHEHHI B Iepruoaax
U TPYIIIAaX B CBETE NPEACTABIECHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaYCHHUE MEPUOIMUECKOr0 3aKOHA. BUABI XMMHUECKUX CBSI3€M M TUIBI KPUCTAJIMYECKUX PEHICTOK. B3aMMOCBSI3b CTPOCHUS U
cBoMcTB BemiecTB. Kiaccudukanus XUMHUYECKUX pEaKIUWA MO Ppa3IUYHbIM MPU3HAKAM (YHUCIIO M COCTAB pPEarupyrouux |
00pa3yronIuxcs BEIeCTB; HATUINE

rpa”ullsl paszaena $as; TermaoBoi 3G (PeKT; n3MEHEHHE CTeNeHEN OKUCIICHUSI aTOMOB; UCIIOJIb30BAaHKUE KaTaanu3aTopa; HalpaBJIeHUE
npotekanusi). CKOpOCTh XUMHUYECKUX Peakiuil u (akTopsl, BausAomMe Ha Hee. OOpaTUMOCTh XUMUUYECKUX PEaKIUi U CIIOCOObI
CMEIIEHUS XUMUYECKOTO PAaBHOBECHSI.

[IpocTeie M cioxkHbIE BemecTBa. MeTtauibl 1 HEeMeTaulbl. ['€eHeTudecKue psabl METailla, HEMETaula U MEPEXOJHOr0 MeTasa.
Okcublu THUAPOKCUIBI (OCHOBAHUS, KHUCJIOTHI, aM(OTEpHBIC THUAPOKCHIBI), coimu. Mx cocraB, kimaccudukamus u oOIme

XMMHUYECKHE CBOMCTBA B CBETE TEOPHUHU JICKTPOJIUTHIECCKON JUCCOLUAINH.

JIMYHOCTHBIE Pe3yJbTATHI 00yYeHUSA

Yyammuiics 10aKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKUE COOBITHS, CBA3AaHHBIE C Pa3BUTHEM XUMHUHU M OOIIECTBA; IOCTHXKEHUS B 00JIaCTH
XUMUU U KYJbTYPHBIE TPAAUIUU (B YACTHOCTH, HAYYHBIE TPAIUIIMN) CBOEH CTPAHbI; OOIIIEMUPOBBIE TOCTUKEHHUS B 001aCTH XUMHUH;

OCHOBHBIC IIPUHIUIILI U ITPpaBHUJIa OTHOIICHUS K ITPUPOAC; OCHOBBLI 310POBOIO o6pasa ZKHN3HHU U 3I[Op0BB€C6CpCFaIOH_II/IX TeXHOHOFHﬁ;



MpaBWjia TOBEACHUS B YPE3BbIYAWHBIX CHUTYalMsIX, CBSI3aHHBIX C BO3JEHCTBHEM pa3IMYHBIX BEIIECTB; OCHOBHBIE IpaBa U
00s3aHHOCTH TpaklaHWHA (B TOM WYHCJE Y4Yallerocs), CBSI3aHHBbIE C JIMYHOCTHBIM, MPOPECCHOHAIBHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COLIMANIbHYIO 3HAYUMOCTD U cojiepkaHue NpodecCrid, CBSI3aHHBIX C XUMHEH;

UCHBIMBIEAMD. YYBCTBO TOPAOCTU 32 POCCUMCKYIO XMMHUYECKYI0 HAayKy M YBa)XX€HHE K UCTOPUHU €€ pa3BUTHUS; YBaXKEHUE U
MPUHATHE TOCTHXKEHUM XUMHUU B MUPE; JIFOOOBH K MPUPOJIC; YBAKEHUE K OKPYKAIOIMIMUM (yUaITUMCSI, YIUTEISAM, POJAUTEIISM U JIp. )
— YMETh CIyIIaTh U CJBIIIATH MAPTHEPA, MPU3HABAThH MPABO KAXKIOT0 Ha COOCTBEHHOE MHEHUE, MPUHUMATh PEIICHUS C YYETOM
MO3UIIMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ACTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U HUX
MIPEBPAILEHHIT; CAMOYBaKEHUE U IMOLIMOHAIbHO-TI0JIOKUTEIbHOE OTHOLIEHHE K CEOE;

npuU3Hagams: NEHHOCTH 3I0POBbsI (CBOETO U JIPYTUX JIOJEH ); HEOOXOAMMOCTh CAaMOBBIPAKEHHS, CAMOPEATU3aIiH, COIIMATEHOTO
MIPU3HAHUS;

0C03HA6amb: TOTOBHOCTH (MJIM HETOTOBHOCTD) K CAMOCTOSATENIbHBIM MTOCTYIKaM U IEUCTBUSIM, OTBETCTBEHHOCTb 3 UX PE3YJIbTATHI;
TOTOBHOCTbH (MJIM HErOTOBHOCTH) OTKPBITO BBIPAKAaTh M OTCTAWBATH CBOIO MO3UIUIO U KPUTUYHO OTHOCHUTHCSI K CBOUM TMOCTYIIKaM;
NPOAGAAMb: HKOJIOTMYECKOE CO3HaHHWE; JOOpOKEIaTeNbHOCTh, JIOBEPHUE M BHUMATEIBHOCTh K JIIOJASM, TOTOBHOCTH K
COTPYAHUYECTBY M APY>KOE, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 000OIICHHBIN, YCTOMYUBBIA M M30MpaTebHBIN
MO3HABATENbHBIN MHTEPEC, MHUIIMATUBY U JIFOOO3HATETLHOCTh B U3YYEHUH MHUpPa BELIECTB M PEAKIUMN; 1eeyCTPEMICHHOCTh U
HACTOMYUBOCTh B JIOCTHKEHUHU IIeJiel, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTH TMO3HAHMS

IIPpHUPOJHbI, HCO6XOI[I/IMOCTI/I Pa3yMHOTI'0 UCITOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ HAayYKHU U TEXHOJIOT UM AJIs1 pa3BUTHA O6HIGCTBa;



ymembp: YCTaHABIMBATBH CBA3b MEXIY LIEJIBIO U3YYEHHUS] XUMUU U TEM, JUIS YErO0 OHA OCYILECTBIISIETCS (MOTUBAMH); BBIIOJIHATH
KOPPUTHPYIOIIYIO CaMOOLEHKY, 3aKIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLIECCOM HM3YyYEHHUS XUMUU UM BHECEHUH HEOOXOIHUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TalaM M CIoco0aM M3y4yeHHUs] Kypca XHMUU; BBIINOJHATh PETPOCHEKTHUBHYIO CAMOOLICHKY,
3aKJII0YAOLIYIOCS B OLIEHKE MPOLECcca U pe3yibTaTa U3ydeHUs1 Kypca XMMHUHM OCHOBHOW IIKOJIBI, MIOJBEICHUN UTOTOB Ha OCHOBE
COOTHECEHMU LIEJIEN U Pe3yJIbTAaTOB;

CTPOUThH >KU3HEHHBbIE W MNPO(EeCcCHOHANbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMATIbHO-UCTOPUYECKHUX, MOJUTHUYECKUX U
SKOHOMHYECKHUX YCIOBHUI; OCO3HABATh COOCTBEHHbIE IEHHOCTH U COOTBETCTBUE UX

IIPUHAMAEMBIM B XW3HHU PELICHUSAM; BECTH IHAJIOI HA OCHOBE PABHOIPABHBIX OTHOLICHWM M B3aUMHOIO YBAXKEHUS; BBIICIATH
HPABCTBEHHBIN aCIIEKT MOBEIECHHUS M COOTHOCUTH IMOCTYNKHU (CBOM M APYTHX JIOJEH) U COOBITUS C MPUHATHIMU ITUYECKUMU
HOpMaMu; B IIpeenax CBOMX BO3MOYKHOCTEW NMPOTHUBOAECUCTBOBATH NEUCTBUSAM M BIWSAHUAM, NPEACTABIIIONIAM YIPO3y KU3HH,

3JI0POBBIO U O€30MACHOCTU JJUYHOCTU U OOIIECTBA.

Ilnannpyembie pe3yJibTATHI 00yYeHUS !

BoinyckHHK HAYy4YHTCH:
* ONUCHIBATh CBOMCTBA TBEPABIX, KUAKUX, Ta3000pa3HBIX BEILIECTB, BBIJEISS UX CYIIECTBEHHbIE IPU3HAKH,
* XapaKTepH30BaTh BEUIECTBA MO COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIMBATh MPUUYUHHO-CIIECCTBEHHBIE CBSI3U MEKIY

JaHHBIMHU XapaKTCPHUCTHUKAMHU BCIICCTBA,



* PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX TTOHATHH «aTOM», «MOJIEKYJIay, «XUMHUYECKUH JIEMEHT», «IIPOCTOE BEIIECTBOY,
«CTIO’KHOE BEIIECTBOY, «BAJICHTHOCTHY, UCTIONB3Ys 3HAKOBYIO CUCTEMY XUMUHU;

* U300pakaTh COCTAB MPOCTEUIITNX BEIIECTB C MOMOIIHI0 XUMUIECKUX (POPMYJI U CYIITHOCTh XUMHUYECKHUX PEAKIIUH C TTOMOIIBIO
XUMHYECKUX YPABHCHHUIA;

* BBIYUCIISATH OTHOCHTEIILHYIO MOJICKYIIIPHYIO U MOJISIPHYFO MacChl BEIECTB, a TAK)KE MACCOBYIO JOJTI0 XUMHYECKOTO DJIIEMEHTA
B COCIMHCHMSX JIJIS1 OIICHKH UX MPAKTHYECKOW 3HAUMMOCTH;

* CPaBHHUBATh 110 COCTaBY OKCHJIbI, OCHOBAHWsI, KHCJIOTHI, COJIH;

* KITaCCU(UITUPOBATH OKCHUIBI 1 OCHOBAHHMSI IO CBOMCTBAM, KHCIIOTBI M COJIA 10 COCTaBY;

* ITOJTH30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOM MOCYIOM;

* MPOBOJINTHh HECIOXXKHBIC XHUMHUYECKHE OMBITHI W HAOMIOJCHUS 32 HM3MEHEHUSMU CBOWCTB BEIIECTB B TIPOIECCe HX
MIPEBPAILCHUIT; COOJIIOAATh MPaBIIa TEXHUKUA 0€30MaCHOCTH MPHY MTPOBEICHUH HAOIIOIEHUIN U OTIBITOB;

* pa3nuyaTh HKCIEPUMEHTAIBLHO KUCIOTHI U MIENO0YH, MOJIb3YSACh MHIUKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COOJIIOICHHUS
Mep 0€30MacHOCTH TIPHU OOPAIIEHUN C KUCIOTaMU | IIEJI0YaMHU.

* pacKpbIBaTh CMBICT TIepuoandeckoro 3akona J1. M. Menaeneena;

* OITMCHIBATh U XapaKTePHU30BaTh TAOIUIHYIO GOPMY MEPHOIUICCKON CHCTEMBI XUMHUYECKUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SJIEP U pacTpeAeseHUe YHCIa SJIEKTPOHOB 110 JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKUX
AJIIEMEHTOB MaJIbIX ITEPUOJIOB MTEPUOUUECKON CUCTEMBI, a TAK)KE KAJIUS U KaJIBbIIHS;

* pa3nmu4aTh BUIBI XUMAYECKON CBS3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METaJUTMYECK YIO;

* U300paxxaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEUIECTB, 00PA30BAHHBIX XUMUYECKHUMHU CBS3SIMU Pa3HOrO BUA;



* BBISIBIISITh 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOCHHS UX KPUCTAIIMYECKUX PELIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAJUTNYECKHX;

* XapaKkTepU30BaTh XUMUYECKUE AIEMEHTHI U UX COCIMHEHUSI HA OCHOBE IMOJIOKEHUS DJIEMEHTOB B MIEPUOAMYECKON cUCTEME U
0COOEHHOCTEH CTPOCHHS X aTOMOB;

* XapakTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJMYECKOr0 3aKOHA M MEePUOAMYECKON CHUCTEMBI
xumuyeckux snaeMeHtoB [[. . MeHneneeBa; * OOBSCHITh CyTh XMMHYECKHUX MPOLIECCOB U UX MPUHIUMIIUAIBHOE OTJIIMYHUE OT
(du3nuecKux;

* Ha3bIBATh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITUN;

* YCTAaHABJIMBATh MPUHAMIECKHOCTh XMMHUYECKON pPEAKIUU K ONPEeNeIEHHOMY THUIY MO OJHOMY M3 KIACCHU(PUKAIMOHHBIX
MIPU3HAKOB: 1) IO YKCIIy U COCTaBY UCXOJIHBIX BEUIECTB U MPOAYKTOB PEAKINH (pPEaKIUU COSAUHEHHUS], PAa3JI0KEHHUS], 3aMEILICHUS 1
oOMeHa); 2) 0 BBIJCICHUIO WJIU TIOTJIOMIEHUIO TETUIOTHI (PEaKIuu SK30TePMHUUECKUE U DHIOTEPMHUUECKHUE); 3) M0 M3MEHEHHUIO
CTETNIEHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB (PEaklMM OKHUCIUTEIhHO-BOCCTAHOBUTEIBHBIE); 4) MO0 OOpaTUMOCTH Tpoliecca
(peakiuu oOpaTuMble U HEOOPATUMBIE);

* COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKON IUCCOLMAIIMU KHUCIIOT, IIEI04Yed, COJIel; MOJHbIE M COKpPAIIEHHbIE MOHHBIE
YpaBHEHUS PEaKIMii OOMEHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOAYKTHl XMUMUUYECKUX peakiuii mo ¢opMyinam/Ha3BaHUSIM HCXOJHBIX BEIECTB; ONPEACNATh UCXOIHBIC
BelllecTBa 10 hopMyJiaM/Ha3BaHUSAM MPOIYKTOB PEAKIIUU;

* COCTaBJISITh YPaBHEHUSI PEAKIMH, COOTBETCTBYIOIIUX IMOCJIEIOBATEIBLHOCTU («IIEMOYKE)») MPEBPAICHUN HEOPTraHUYECKUX

BCIICCTB PA3JIMIHBIX KJIACCOB,



* BBISIBJISITH B ITPOLIECCE DKCIIEPUMEHTA MTPU3HAKHU, CBUAETEIbCTBYIOIINE O IPOTEKAHUHA XUMUYECKON PEaKIUH;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHOU MAaCCOBOM J0JIEW pACTBOPEHHOIO BEIIECTBA;

* OIPEAENATh XapaKkTep CPeAbl BOAHBIX PACTBOPOB KHUCIIOT U LIEIOYEH 110 UBMEHEHNUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIMH, [TOATBEPKAAIOIIME HAIMYME B BOJHBIX PACTBOPAaX BEIIECTB OTACIbHBIX HOHOB

* OIpeAEATh MPUHAAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB K OJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYII: METAJIbI U HEMETAJLIbI,
OKCH/JIbl, OCHOBAHHUSI, KUCJIOTHI, COJIU;

* COCTaBJISITH (DOPMYJIBI BEIIECTB MO UX HA3BaHUSIM;

* ONPENEIISTh BAJEHTHOCTh U CTETNIEHb OKUCJICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (hOPMYJIbI HEOPTAHUYECKUX COCTMHEHUI 1O BaJICHTHOCTSIM U CTETICHSIM OKUCIICHUSI JIEMEHTOB, a TAKXKE 3apsaaM
MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH;

* 00BSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAIOB U HEMETAJIJIOB)
U UX BBICIIIUX OKCHJIOB, 00PA30BaAHHBIX IJIEMEHTAMH BTOPOTO M TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUUYECKHE CBOMCTBA, XapaKTEPHBIE JIJISl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOLIME XMMHUYECKHME CBOMCTBA, XapaKTEpHbIE IS KaXJOro M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KHCIOT,
OCHOBAHUM, COJICH;

* IPUBOJNTH NMPUMEPHI PEAKLIHM, MOATBEPKAAOIUX XUMUYECKUE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB: OKCUIOB, KHCIIOT,
OCHOBAHHUM U COJICH;

* ONPENEIISITh BENIECTBO-OKUCIIUTEND U BEMIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSAX;

* COCTaBIIATh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN OanaHc (A1 M3YUSHHBIX PEaKIUii) M0 MPEAJIOKEHHBIM CXeMaM PeaKIInii;



¢ IIPOBOOUTDH na6opaT0pHLIe OIIBITHI, ITIOATBCPKIAOITUC XUMHYCCKHC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKHX BCIICCTB,

Boinycknuk nonyuum 603mM0x4cHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAAMBCSL C BEULECMBAMU 8 NOBCEOHEBHOU JCU3HU;

* 0CO3HABAMb HEOOX0OUMOCIb COONIOOEHUS NPABUTL IKON02UHECKU DE30NACHO20 N08eOeHUsl 8 OKPYIICarouell NpupooHoU cpeoe;

* NOHUMAMb CMbICT U HEO0OXO00UMOCMb COONIOO0eHUs. NPEeONnUCAHUN, NPedllacaemblX 8 UHCMPYKYUSAX NO UCHOTb308AHUI0
Jlekapcmas, cpeocmes ObimoGol XumMuu u op.;

* UCNONIL308AMb NPUOOPEMEHHbIE KTIOYE8ble KOMNEMEHMHOCU NPU 8bINOIHEHUU UCCTIe008AMENbCKUX NPOEKMO8 NO U3YYEHUIO
cgoticme, cnoco608 Noy4eHUs U pacno3HABAHUSL GeUleCE,

* Pa38uBamy KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3Ys CPeOCmEa YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome
¢ meKcmamu Y4eOHUKa u OONOJTHUMENLHOU TUMepamypou, CNPABOUHLIMU MAOIUYAMU, NPOSEIAMb 2OMOBHOCHb K YEANCEHUIO UHOU
MOYKU 3penUst npu 00CYIHCOeHUU pPe3yIbmanmos 8bINOJHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUIeCMBAX U XUMUYECKUX NPOYECCax, KPUMU4eCKu OMHOCUMbCS K NCEBOOHAYYHOU
ungopmayuu, HedobPOCco8eCmMHOU peKiame, Kacaroweucs UCNOIb308aHUSA PA3TUYHBIX GeUeCma.

* 0CO3HABAMb 3HAYEHUE MEeOPEMUYEeCKUX 3HAHUL 0151 NPAKMUYECKOU 0essmelbHOCMU Yel08eKd,

* ONUCHIBAMb U3YUEHHBIE 00bEKMblL KAK CUCTEMbL, NPUMEHSSA I02UKY CUCIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCEMbL XUMUYECKUX DTIeMeHMO8 01 00bACHEHUs. U NPEOS8UOEHUs.

c80UCme KOHKPEMHbIX eeujecme,



* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCEOM VelyOleHUs 3HAHULL 00 UCTOPUU CIMAHOGIEHUSL XUMUYECKOTL
HAYKU, €€ OCHOBHBIX NOHSMULL, NePUOOUHECKO20 3AKOHA KAK 00H020 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, A MAK}CE O COBPEMEHHBIX
OOCMUMNICEHUSIX HAYKU U TMEXHUKU.

* COCMasIsAmb MONEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS N0 COKPAUEHHBIM UOHHBIM YPAGHEHUSIM,

* NPUBOOUMDb NPUMEPLL  PeaKyull, NOOMBEEPIHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEA3U  MeHCOY OCHOBHLIMU KIACCAMU
HEOpeaHUu4ecKux 6euecms;

* NPOCHO3UPOBAMb PE3YTbMamvl 8030€liCMBUs PA3IUUHBIX AKMOPO8 HA UMEeHeHUe CKOPOCTU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb Pe3YTbMamvl 8030eliCMBUsL PA3TUUHBIX aKMOpPo8 Ha CMeleHUe XUMUYECK020 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUeCM8 HA OCHOBE UX COCMABA U CIMPOEHUSL,

* NPOCHO3UPOBAMb CHOCOOHOCMb Bewecmsed NPOoAGIAMb OKUCIUMENbHble UIU B80CCMAHOBUMENbHblE CBOUCMEA C YUEMOM
cmenenetl OKUCIICHUSL DJIEMEHMO08, 8X00SUJUX 8 €20 COCMAB,

* BLIAGIAMDb CYULECMBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MeNCOY Beuecmeamu 8 psaoy: Npocmoe 8euecmeo — OKCUO) —
2UOPOKCUO — COTIb;

* 0P2AHU308b16AMDb, NPOBOOUMb VUEHUYECKUE NPOEeKmbl N0 UCCIeO08AHUIO CBOUCME Beuecms, UMEIOWUX BANCHOE

npakmuiyecKkoe 3Ha4eHue.

Onucanmue yqe6H0-MeTozmqec1cor0 H MATCPHAIBHO-TCXHUICCKOI'0 oOecreyeHus

Y4yeOHO — MeTOANYECKOE Oo0ecIeueHne



1.ITpumepHas mporpaMma OCHOBHOT'O 00111er0 00pa3oBaHus 110 XUuMUH (0a30BBIN YPOBEHbD);

2.ABtopckas nporpamma O.C.["aOpuensna, coorBercTByroias @enepanbHomy ['ocyaapcTBeHHOMY 00pa30BaTEIbHOMY
CTaHJapTy OCHOBHOTO 00I11ero o0pazoBanus u JomyuieHHas MuHuctepcTBoM oOpa3oBanus U Hayku Poccuiickoii Denepanuu
(O.C.T'abpuensn [Iporpamma kypca xumuu 1i1st 8-9 kitaccoB o011eodpa3oBatenbHbix yupexaenuii / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.1 abpuenan O. C., Ocmpoymos U. I'. HacTtonbHas kaura yuurens. Xumus. 9 k 1.:. Meroauueckoe nocodue. — M.: [Ipocda,
2010r

4. Xumus. 9 k i1.: KonTposabsHble U mpoBepodHblie padoThl K yueOHuKy O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, 1. H.
bepeskun, A. A. Ymakosa u np. — M.: IIpoda, 2000r.

S.I'abpuenan O. C., Ocmpoymosg U. I'. 3yuaem xumuto B 9 k J1.: Jlugakruueckue Mmarepuainsl. — M.: bauk mmtoc, 2009r.

6.l abpuenan O. C., HAuwyrxosa A. B. Pabouas terpanp. 9 k 1. K yuebnuky O. C. I'aGpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

7.I'abpuensn O. C., Bockobounuxosa H. II. Xumusa B Tectax, 3amadax, ympaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.

IToypo4Hoe mi1IaHupoOBaHUE

No | Tema u Tun ypoka Mara DJIeMEHTBI COJlePKAHUA Ils1anupyemble pe3yJibTaThbl
n/ IIpeameTHbIE MeTtanpeamernbie Y'Y J{ JIMYHOCTHBI
o e YV

BBenenue. O0mas XapakTepuCcTUKA XMMUYECKUX 3JIEMEHTOB M XUMH4YecKuX peakunid. [lepuoguyecknii 3aK0H U NepuoaMvecKas cucreMa
xumunuyeckux 3jiemMeHToB [[.M.Menaeneena. (104.)




XapaKTepI/ICTI/IKaXI/IM Beonnbiii uHerpykrax o OT u Th. Hayuamca: XxapakTepu3oBaTh PeryasiTuBHBIE: CTaBAT yueOHbIE DopMHUPYIOT
MYECKOr0 SeMEeHTA XapakTepucTUKa XUMHIECKOTO XAMHAYECKHE IEMEHTHI 1-3 —TO 3aJla4d Ha OCHOBE COOTHECEHHUS TOrO, OTBETCTBEHHOE
dJIeMEHTa 110 nonosxkenuso B [HICXI nepuoza 1o ux nojoxenuto [ICXD | 4To y’ke U3BECTHO M YCBOEHO OTHOIIEHHUE K

Ha OCHOBAHWH CTO AMN. Menpeneesa. .. Menneneena. ydamumcs, 1 TOro, 4to emé YUEHUIO
ITOJIOXKCHUS B J1eMOHCTPaLHsL: MOZIEIH aTOMOB Ionyuam 603m0ACHOCTD HEH3BECTHO
[Tepuoanueckoit 3MEMEHTOB 1-3 —T0 NepHOZIOR Hayuumuca: oOnuChbIBaTh U3ydeHHble | Ilo3HaBaTe/bHBIE:CaMOCTOSTEIBHO
cUCTEME OOBEKTHI KaK CHCTEMBI, IPAMEHSIS BELICIISIFOT U (POPMYITUPYIOT
1. I. Menzeneesa JIOTUKY CUCTEMHOI'O aHalIu3a [103HABATEIbHYIO LIEIIb

KommyHukaTuBHBIE: DOPMYITHPYIOT

COOCTBEHHOE MHEHHE U TIO3UIIHIO,

3a/1a10T BOIIPOCHI, CTOAT MOHSTHBIE JUIS

HapTHepa INOHATHS
CBoiicTBa OKCHJIOB, XHUMHUYECKHE CBOICTBA OKCHIOB, Hayuamcs: HazpiBath o01mne PeryssiTuBHBIE: CTaBAT y4eOHYIO IIpossasioT
KHCIIOT, OCHOBAHUI 1 OCHOBAHHM , KHCIIOT, COJICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3a/1a4y, ONpeesoT YCTOMYUBBIH

. TEOPHUH JICKTPOIUTHICCKOU OCHOBHBIX OKCH/IOB, KHCJIOT, MIOCJIEI0BATENbHOCTh IPOMEKYTOYHBIX | y4eOHO —

COJICH B CBCTC Teop\IjII/I JIUCCOLIMAIMI ¥ OKUCIIEHHS- OCHOBaHHI M COJIEH C TIO3UIINU 1eneil ¢ y4eToM KOHKPETHOTO MO3HABATEIbHBI
SJICKTPOIMTHICCKOU BOCTAHOBJICHNS TD]I; NpUBOANTH TIPUMEPBI PE3yNIbTaTa, COCTABISIOT IUIAH U il MHTEpEC K
JUCCOIhAIIUU U peakuii, MoATBEPKIAI0IINX aNrOpUTM JEHCTBUN HOBBIM
OKHUCJICHUSI- XMMHYECKHE CBOMCTBA: OKCUIOB, IHo3naBarenbHbIE: crioco6am
BOCCTAHOBJICHHUS KHCJIOT, OCHOBaHUH, COJIEH; CaMOCTOSITEIbHO BBLIEIISIOT peuieHus 3anay

OTIPE/IENATh BEIIECTBO — OKHCIIUTEND
U BEI[ECTBO —BOCCTAHOBUTEb B
OBP;

Honyuam 6ozmooicnocme
HAyYUumsCcs: IPOTHO3UPOBATH
CIIOCOOHOCTH BEIIECTBA MPOSIBIISTH
OKHCJTUTEIHHbIE UITH
BOCCTaHOBMTEIILHBIE CBOMCTBA C
YYETOM CTETICHEH OKUCICHUS
9JIEMEHTOB, BXOISIIMX B €r0 COCTAB

(hopMyIHpYIOT IO3HABATENBHYIO IIEIb,
UCTIOJIB3YS OOIIHE IPUEMBI PEIICHHS
3a1a4
KoMmyHukaTuBHbIe:

KoHTpons u onieHKa aelicTBUi
mapTHepa

AmMpoTepHBIE OKCUTBI
Y TUAPOKCHIBI

[TonsTHE O IEPEXOAHBIX IJIEMEHTaX.
AmdotepHocTb. ['eHeTHYECKHIA Ps
MIePEXOJHOTONIEMEHTA.

Jla6.onbIT: 1.Ilomyuenne runpokcraa
LUHKA ¥ UCCIIEOBaHUE €ro CBOICTB

Hayyamca: xapakTepn3oBaTh
XHUMHUYECKHE CBOMCTBA aM(DOTEPHBIX
OKCHJIOB U THJIPOKCHJIOB;
HCIOJIH30BATh TIPU XapaKTEPUCTHKE
BEIICCTB MOHATHE «aM(OTEPHOCTDY,
TIPOBOJUTH OTIBITHI,
MOATBEPKAAIOIINE XUMUUECKUE
CBO¥cTBa aM(POTEPHBIX OKCHJIOB U
THIPOKCHUIOB;

PeryssiTuBHBIE:

[TpuHUMAIOT 1 COXPaHAIOT Y4eOHYIO
3aJa4y, YYUTBIBAIOT BbIJICIICHHBIC
YUHUTEIEM OPUEHTUPBI ACHCTBUS B
HOBOM y4e0HOM Marepuaiie B
COTPYJHUYECTBE C YIUTEIEM
I[Ho3naBartenbHbIE:

CraBar u popMyIHpyOT IpodIeMy
YPOKa, CAaMOCTOSITEIBHO CO3/al0T

IIpossistor
JI0OpoKeTaTeb
HOCTBH,0T3bIBUUB
OCTb, KaK
MOHUMAHHE
YYBCTB
IpYTUXJII0AeH U
COTIEpPEKUBAHHE
UM




Honyyam eo3zmoocnocmeo
Hay4umuvcs: 0CO3HABaTh 3HAUCHUE
TEOPETUYECKUX 3HAHUM JIs
MPaKTUYECKON JESTENBHOCTH
qej0oBeKa

ITOPUTM AESATEIBHOCTH IIPU PEILICHUH
poOIEeMBI

KommyHukaTHBHBIE:

[TposBNIAIOT aKTUBHOCTH BO
B3aNMOJCHCTBUY ISl pEILICHUS
MO3HABATENbHBIX U
KOMMYHHUKaTHBHBIX 33/1a4(33/1a10T
BOIPOCHI, HOPMYIUPYIOT CBOH
3aTpyQHEHHS, TIPEUIaraloT MOMOIIH B
COTPYAHUYECTBE)

4. Hepno JIAYECKUN Crpykrypa IICX3 JI.1. Menneneesa. Hayuamcs: onuceiBaTh U PeryasitTuBHbIe: Onpenenstor
3aKOH U Crpoenue aroma. PU3HUECKHil CMBICI XapaKTepU30BaTh TAOINIHYIO IInaHupyroT CBOM NEHCTBUS B CBOIO JINYHYIO
I TOPSIIKOBOTO HOMEPA, HOMEpa nepuoaa, | gopmy IICXD JI.1. Menneneesa; COOTBETCTBUU C MOCTaBJIECHHON MO3UILIHUIO,
cpuoantccKai HOMEpa I'PYIILI XMMUYIECKOT0 3JIEMEHTA | nejaTh YyMO3AKITIOUCHHSI O XapakTepe | 3afadeil M YCIOBHSIMH €€ PeaTu3aluu aZIcCKBaTHYIO
CHUCTEMAa B IICXD JI.1. ]\i[eHmneeBa. ITprynnel HU3MEHEHHUS CBOMCTB XHMHUYECKUX b beperIupo
. 1. Menneneesa B VSMCHCHIA CBOMCTB XMMITICCKIX 5JIEMEHTOB C yBeJIMYeHHEM 3apsioB | [03HABaTe/IbHbIE: CTABST BaHHYIO
CBETE YUEHNs O ;J;;h;:a)l;’;){]aﬂnrg;n CSSQ??IZI;I;EIE ATOMHBIX sZIep. u (bop%wym/lpymT LEJIA U TIPOOIIEMBI CaMOOIICHKY
CTPOSHHHU aTOMa nonrpyrmax TICX? JLU. Merereea, Honyuam 03moxcHocmb YPOKa; OCO3HAHHO M IPOU3BO/ILHO CBOMX YCIIEXOB
JleMORCTAINSE: asTHIHEE (OPMEL HAYUUMbCA, TIPHMEHSTh 3HAHHS O CTPOSAT B YCTHOH M MMCbMEHHOH (hopMe | B yuebde
TaOIAI] TEPUOANIECKON CHCTEMBL. 3aKOHOMEPHOCTSX MEPUOTUIECKON .
Jlab.onbIT: 2.MonenupoBaHue CHCTEMBI XMMUYECKHX JJIEMEHTOB KommynukaTHBHBIE: .
noctpoeHus Ilepuoaudeckoil cuctemsl | juist OOBSICHEHUS U IPEIBHUICHUS Branenne MOHOJIOTHHCCKOM 1
AN. Menneneesa CBOHCTB KOHKPETHBIX BEIIECTB Auagorurieckoit popmamu petu
5. | Xumunueckas XuUMHUECKasi OpraHU3aLMs )KUBOU U Hayuamca: xapakrepu3oBaTb PeryasTuBHbIe: paboTaTh 10 IUIAHY, ®opMupoBaHue
OpraHM3aIHs KUBOI HEXXMBOU MPHUPOJIBL. XI/IMI/I“ICCI\C'I/II\/'I XMMUYECKUN COCTaB JKUBOU KIETKY; | MCIOJb3Ys ClelHabHO NoJ00paHHBIE | OTBETCTBEHHOTO
o COCTaB S1/Ipa, MAaHTUHU U 3€MHOMN KOPBI. | COCTaB s[[pa, MAHTHUU 3€MHOM KOPBI, | CPEICTBA. Y MEHHE OLEHUTH CTEIIEHb OTHOLLIEHHS K
1 HEKUBOU IPHPOJIBL XUMUYECKUE IIEMEHTHI B KJIETKaX Tonyuam eozmooicnocmo ycIlexa WK Heycrexa cBoeil YUCHHIO

JKUBBIX OpPraHu3MoB. Makpo- u
MHKPODSJIEMEHTBI.
JdemoHcTpanus:Mozens cTpocHUs
3EMHOTO IIapa B IOMNEPEYHOM
paspese

HAY4UumvCsi: 00BIACHATH MHUDP C TOUKH
3pECHUA XUMUHN

JIESITETbHOCTH
ITo3HaBaTe/bHbBIE: AaHATU3UPOBATH,
CpaBHHBATh U 0000IIaTh N3yYEHHBIE
noHATHA. CTPOUTH JIOTHYECKOE
paccykJIeHHe, BKIIIoUasl yCTaHOBJICHHE
MPUYNHHO — CJIEJCTBEHHBIX CBA3EH.
[MpencTBisATH HHPOPMALHKIO B BULIE
pHUCYHKa

KoMmyHukaTuBHbIe:

OTtcranBaTh CBOIO TOUKY 3pPEHUS,
MIPUBOJUTH aPTYMEHTHI, TTOITBEPKAAS
ux (akTamu




6. Knaccﬂq)HKauH;{ O0001IcHIEe CBEICHUM 0 XUMUYECKUX | Hayuamcs: yCTaHABIUBATh PeryasitTuBHbIe: Onpenenstor
XUMHYECKUX PEaKIHil peaknusx. Knaccmbnuxaum TPHHAJUIEHKHOCTD XUMHIECKOH BeIgBHraroT Bepcun permeHus } BHYTPEHHIOIO
XUMHUYECKUX PCAKIHHU 1O PA3JINYHBIM pCaKkuu K ONpCACICHHOMY THUITY 11O HpO6J’leM]>l, OCO3HaBaThb KOHCYHbBIN IIO3UITUIO
1O pasTMIHBIM OCHOBaHHMSM: OJTHOMY M3 KIaCcCH()MKAIIMOHHBIX pe3ynbTar oOydaromuxcst
OCHOBAaHHUAM COCTaBY M YMCITy PEATUPYIOIIUX U NpU3HAKOB: 1) Mo YuCIy U cocTaBy Ha ypOBHE
00pa3yIoMuXCs BEMIECTB, TEMIIOBOMY | MCXOJIHBIX BEIIECTB M MPOIYKTOB IMo3znaBarenbHbIe: TIOJIOXKUTEITBHOT
addexry, peaknuu (peakuuy COCJUHEHHS, Be161paroT OCHOBaHMS ¥ KPUTEPHH ISl | O OTHOLICHHS K
HaIPaBJICHUIO, U3MCHCHHIO CTCTICHEH | pa3JIoKEHUs, 3aMEIIeHUs 1 00MeHa); | KiaccuuKaiuu 00pa3oBaTeIbHO
OKUCIICHHSI SJIEMEHTOB, 00Pa3yIOMIHNX 2) 10 BBIJICJICHHIO HITH [IpeoOpa3oBEIBaTE HHPOPMALIHIO U3 MY IIpOILIecCy,
pearupylolue BemecTsa, dase, TIOTJIOIICHHIO TETUIOTHI (peaKkiuu OJIHOTO BHJIa B Ipyrod M BBIOUPATH U1l | TOHUMAIOT
HCTIOJIH30BAHUIO KaTaIH3aToPa. 9K30TEPMUICCKUE H cebst ymoOHyro hopmy dukcannn HE00X0AUMOCTh
JIa6. onbITHI: SHJIOTEPMHYECKHE); npeAcTaBiIeHns] HHGOPMaIn y4YeHUs
3. 3amelneHne KeiIe30M MEIN B 3) 10 U3MEHEHHIO CTENEHEN
pactBope cynbgara meau (II) OKHCJICHHSI XHMHYECKUX 3J1eMEHTOB | KoMMyHHKaTHBHbIE!
(peakiuu OKUCIUTENBHO- OTtcTanBaTh CBOIO TOUKY 3pPEHUS,
BOCCTaHOBHTEIIBHEIC); MIPUBOJUTH APTYMEHTHI, TTOITBEPKAAS
4) mo o6paTHMOCTH mpoliecca ux (axkramu. Pa3nuuare B ycTHOH peuun
(peaxkuuu oOpaTHUMBIE U MHEHHE, 10Ka3aTeNIbCTBA, THIIOTE3HI,
HeoOpaTumele); Teopuu
Tonyuam 603M0OCHOCHb HAYYULCA:
COCTaBIISITH MOJICKYJISIPHBIC
TIOJIHBIC MOHHBIC YPABHCHUA T10
COKpAIICHHBIM HOHHBIM
YPaBHEHUSIM.
7. | IlonsiTue o CKOPOCTH IlonsiTHE O CKOPOCTH XUMHUYECKOU Hayuamcs: Ha3pBath (HaKTOPBHI, PeryasituBHbIC: [IposiBnsArOT
XHMHUECKOM peakun. @akTopbl, BIXSIONINE HA BIIHSIIOIINE HA CKOPOCTh CaMOCTOSTENbHO OOHAPYKHUBAIOT U YCTOWYNBBINA
CKOPOCTb XUMHYECKUX PEaKIIHH. XUMHUUYECKOH peakuu U 0OBSICHATD (bopMyaHpYIOT Ipobiemy. y4eOHO —
peakiu JemMoHcTpanmum: UX BIMSHHUE Ha CKOPOCTh MIO3HABATENIbHBI
3aBHCHMOCTH CKOPOCTH XMMHUYECKOH peakluy; Ha3bIBaTh IMo3naBarenbHbIE: 1 MHTEpEeC K

XUMHUYECKOH peakluy OT IPUPOIbI
pearupyrommx BemecTs.
3aBHCHMOCTb CKOPOCTH XUMHYECKOM
peaKkIMy OT KOHICHTPAUH
pearupyrommx BemecTs.
3aBUCUMOCTh CKOPOCTH XHMHYECKON
peaKIuK OT IUIOIAN
COIPMKOCHOBEHHS PEearupyroux
BEIIECTB (KHUITALIMN CIION»).
3aBHCHMOCTh CKOPOCTH XUMHUECKOi
peaKkIyy OT

(axTopsl, BIUSIONIME HA CMEIEHHE
XMMHYECKOTO PaBHOBECHSL.

Tonyuam 6o3modcHocme
HayyumwCcs: IIPOTHO3UPOBATH
Ppe3yNIbTaThl BO3ICHCTBHS
pa3nuHBIX (PAaKTOPOB Ha N3MEHEHHE
CKOPOCTH XMMHUYECKOW peaKuuy;
MIPOrHO3UPOBATH PE3YIbTAThI
BO3JICHCTBUS Pa3IMYHbBIX (PaKTOPOB

BBISBISIOT IPUYMHBI U CIENICTBUS
siBiieHud. CTpOSIT JIOruuecKue
paccyXJeHusl, yCTaHaBIIUBAIOT
TMIPUYIHHO — CIICJICTBCHHBIC CBS3H

KoMMyHuKaTHBHbBIE:

Y4YUTBHIBAIOT Pa3HBIC MHEHHS U
CTPeMSATCS K KOOPAWHAIINH PA3TUIHBIX
MTO3UIIHIA B COTPYTHHYCCTBE,
(bopMyIHPYIOT COOCTBEHHOE MHEHHE U
MTO3UIIHIO

HOBBIM OOIIIM
criocobam
penieHus 3aaa4d




TEMIIepaTyphbl PEarupyrOIUuX
BEIICCTB.

Jlab. OnbIThI:

4. 3aBHCHMOCTB CKOPOCTH
XUMHUYCCKON PEaKIu OT

TIPUPOJIBI PEATHPYIOIINX BEIIECTB Ha
MIpUMEpPE B3aUMOJICHCTBHH KHCIOT C
MeTayiaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOH PeaKkuu OT
KOHIICHTPAIIUH pearupyronux
BEIIECTB Ha MPHMEpe
B3aUMOJICHCTBUS IIUHKA C COJISTHON
KHUCJIOTOM Pa3IuyHON KOHIICHTPALIUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOHN PEaKIiy OT TUIONIAAN
COTIPIKOCHOBEHUS pearupyroIux
BEIIECTB.

7.MonenupoBaHHe «KUTISIIETO CIOS.
8. 3aBUCHMOCTB CKOPOCTH
XUMHUYECKOU PEAKLIUU OT
TEMIIepaTyphl PEarupyIONINX BEIICCTB
Ha IpUMepe B3aUMOACHCTBHS OKCHIA
memu( 11) ¢ pactBopoM cepHOi
KHCJIOTHI Pa3IHYHON TEMITEPATyPhI

Ha CMCHICHUC XUMHNYCCKOI'O
PaBHOBCECHUA

KarammsaTopsl

Karanuzarops! u karanus.
WHruburopsl. AHTHOKCHIAHTEHI.
JemoncTpanum:

I'oMoreHHsIi1 U reTeporeHHbIi
Karanu3bl. DepMEHTaTUBHBIN
katanu3. lHrubuposaHue.
Jla6.onbITHI:

9. Paznoxenue

MIEPOKCUAA BOJOPOJA C IOMOIIBIO
okcuna mapranma (IV) u karamassl.
10. OGHapyxeHHUe KaTajasbl B
HEKOTOPBIX MHUILEBBIX MPOLYKTaX.
11. MarnbupoBanue B3anMOICHCTBUS
KHCJIOT C METaJUIaMH YPOTPOITHHOM

Hayuamca: nenonb3oBath Npu
XapaKTePUCTUKE MPEeBpaIICHHMA
BEIIECTB MOHATHUSA «KaTaJIU3aTOP»,
«UHTHOUTOPY», KAHTUOKCHIAHTHDY,
MIPOBOJIUTH HECIOXKHBIE XUMUUECKUE
OIIBITHI U HAOJIIOJEHUS 3a
U3MEHEHUSIMU CBONCTB CBOMCTB
BEILECTB B MIPOLIECCE NMPEBPAILECHUH,
cobmronate mpaeuna Th u OT.
Tonyuam eo3modncnocms
Hayuumucs: TPAMOTHO 00pamaThbes
C BEIIIECTBAMH B ITIOBCEIHEBHOM
JKU3HHA

PerysisiTuBHBIE:

Y4YUTHIBAIOT MPABUIIO B IJIAHUPOBAHHUH
1 KOHTPOJIE CIToco0a penieHus,
OCYIL[ECTBIISAIOT IOIIATOBEI KOHTPOJIb

ITo3HaBaTeabLHBIE:

CaMOCTOSITENIFHO CO3/Ial0T AITOPUTM
JIESATETHHOCTHUT TIPH PEIICHUH TIPOOIIeM
Pa3IUYHOTO XapakTepa
KoMMyHUKaTHBHbBIE!
JloroBapuBaroTcsi 0 COBMECTHOM

NI TEIBHOCTH, IPUXOIAT K 001eMy
PEIICHUIO, B TOM YHCIC U
CTOJIKHOBEHHIO HHTEPECOB

YcBoeHue
TIPaBHII
WHANBHIYAIEHO
rou
0€e3011aCHOTO
IIOBEIEHUS
BUC,
YTOKAIOIIIX
JKU3HU U
3I0pPOBBIO
JIIOJIeH




9. | O0oOuIeHNE U Hayuamcs: 006001maTh 3HaHUS 1 PeryasitTuBHbIe:
CHCTEMATH3aLHs TIPEACTABIATh HX CXEM, TabmuI, BHVOCSIT He00X0ANMBIE KOPPEKTUBEI B
. Tpe3eHTaIi JIECTBUE TIOCTIE €T0 3aBepIEeHUs Ha
3HAHUU 110 TEMEC
OCHOBE €I'0 U y4eTa Xapakrepa
«BBenienne» CJ/ICNIaHHBIX OIINOOK
Ilo3naBaTeJbHBIE:
CTposT peyeBoe BbICKA3bIBAHUE B
YCTHO# M TUCBMEHHOH Qopme
KomMmykaTuBHBIE: KOHTPOJIHUPYIOT
JICHCTBUS IapTHEpa
10. Kontpoabnasn KoHTpone npeaMeTHBIX U Hayuamcsa: npuMeHsTh NoJIlydeHHble | Pery/siTHBHBIE: OCYILECTBIISIIOT Beipaxaror
paGoraNel MeTanpeIMEeTHBIX yIeOHBIX IecTBUN | 3HAHWA U c(POPMUPOBAHHBIC YMEHHUS | TOMIATOBBIN M MTOTOBEIM KOHTPOIB IO | a/IeKBaTHOE
1o Teme « Beenenue. JUTSL pelIcHUs yIeOHBIX 3a/1a4 pe3ynbTary MOHUMaH1e
TIo TeME OO6m1ast XapaKTepUCTHKA XUMUYIECKUX IMo3naBaTebHbIE: IIPUYUH yCIIexa
«BseneHue» 3JIEMEHTOB U XUMUYECKHX PEAKLIUM. CTPOST PEUEBOE BHICKA3bIBAHUE B U Heycrexa
Ilepuoanyeckuii 3ak0H U YCTHO# M TUCBMEHHOH (Gopme yaeOHOM
Ilepuonnueckas KomMmykaTuBHbBIE: yYUTBHIBAIOT JIESITENIBHOCTH
CHUCTEMa XUMUYECKHX IJIEMEHTOB pa3Hble MHEHHUS U CTPEMSATHCS K
. Y. MenneneeBa» KOOpPJIMHALUH PAa3IUYHbIX O3ULUI B
COTPKYIHHYECTBE
Tema 1. Merasnbi(184.)
11. | Tlonoxxeuue Ilonoxxenue MeTamioB B Hayuamcs: xapakrepu3oBarb PeryasituBHble: Onpenemnstor
3JIEMEHTOB-METALIOB Ilepnonuyeckoil cucreme METaJIbl 10 UX NOJIOKEHUIO B [TpuHUMAIOT U COXPAHAIOT YICOHYIO CBOIO JIMYHYIO
I o XHUMHUYECKUX DJIEMEHTOB TICXD JI..Menneneena, 3a/1a4y, IUIAHUPYIOT CBOU JECUCTBUS B MO3UIIHUIO,
B LICpHOANICCKON . . MenneneeBa. MeTtamndeckas OIMCHIBATh CTPOECHHE COOTBETCTBHU C IIOCTABIIEHHOHN 3a7a4ueii 1 aZIcKBaTHYIO
CHUCTEMC KpHUCTaJJTM4YecKasl perieTka u (u3nveckre CBONCTBA METAJUIOB, | YCIOBUSMH €€ peallu3allui QG hepeHIHPO
Z[. W. MenneneeBa u MCTaJNIMYCCKass XUMHUYCCKas CB3b. OOBACHSTH 3aBUCUMOCTh CBOWCTB | [lo3HaBaTenbHBIE: BaHHYHO
0CcOOEeHHOCTH Oburme puznyeckne CBOWCTBA METaJIOB OT UX MOJIOKEHHUS Hcnonb3yroT 3HaKOBO — CUMBOJIMUECKHE CaMOOLIEHKY
CTPOCHHS X METaJIJIOB. IICX3 JI.1U.Menneneesa; cpencTBa CBOUX YCIIEXOB
CrutaBbl, X CBOWMCTBA M 3HAUCHUE. Honyuam eo3modncrnocms KommykaTuBHbIe: B yuebe
aToMOB. Ouznyeckue )
. JdeMmoncTpauum: HAYUUmMbCs: IPOTHO3UPOBATH ApPTyMEHTHPYIOT CBOIO TIO3UIINIO U
CBOHUCTBA MCTAJIOB. OG6pas3ibl CIIABOB CBOMCTBA HEM3YUYEHHBIX KOOPIMHUPYIOT €€ C MO3UIMK MAapTHEPOB B
CnaBsl 9JIEMEHTOB U X COCIMHEHU HA | COTPYAHUYECTBE
OCHOBE 3HAHUH O
NIEPUOINYECKOM 3aKOHE.
12. | Xumuueckue XuMu4eckue CBOMCTBa METAIUIOB Kak | Hayuamcs: onuceBaTh CBOMicTBA | PeryasiTuBHbIe: DopMUpPYIOT
CBOICTBA METAJLIOB BOCCTaHOBHUTEJICH, a TAKKE B CBETE MX | BEIICCTB Ha OCHOBE HaOmoAeHui | [TocTaHOBKA yueOHOM 3aa9u HA OCHOBE YMEHUA
TIOJIOKEHUS B DJIEKTPOXUMHYECKOM 3a MX NPEBpalICHUSIMH, COOTHECEHUS TOTO, YTO U3BECTHO U HCIIOJIb30BAaTh

Py HaIPSKEHUN METaJLIOB.

JIEMOHCTPUPYEMBIMU YUUTEIIEM,
HCCIIEIOBATh CBOIICTBA BEIIECTB

YCBOCHO , M1 TOT'O, YTO €11[€ HECU3BECTHO
Ilo3znaBaTeabHbIE:

3HaHUs B OBITY




JdemoncTpanun: B3aumonelicteue
METaJUIOB C HEMETaJlTaMH.

Jlad. onbIThl: 12.B3aumoneiictBue
pacTBOpPOB KUCJIOT U COJIEH C
MeTaJTaMU

B XOJ€ BBIIIOJIHCHUSA
1a00paTOPHOTO OTIBITA, ACTATh
BBIBOJIbI O 3aKOHOMepHOCTﬂX
CBOWCTB METAIIOB B IEPHOJIAX U
rpymnmnax.

Ionyuam go3modcnocme
Hayuumucs: IPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA
HEU3yUYCHHBIX 3JIEMEHTOB U UX
COEIMHEHU HA OCHOBE 3HAHUH O
MIePHOANIECCKOM 3aKOHE.

BriaBHKeHHE THIIOTE3, X 000CHOBAHHE,
JI0Ka3aTeIbCTBO

KommykaTuBHbIe:

VYuaBcTBYyIOT B KOJUIEKTHBHOM
00CcyX)IeHUN mpobiem, TIPOSIBIISIIOT
AKTUBHOCTh BO B3aUMOJCWUCTBUM VIS
peuicHus KOMMYHHKAaTUBHBIX )51
NI03HABaTENBHBIX 33124

13. | MeTaiisl B pUpoeE. Mertamnst B mpupoze. Oomime Hayuamca: cocTaBnsirhb PeryasituBHbI€: T'opnocts 3a
O61mme CIIOCOOBI UX TTOJTy4EHUS. ypaBHEHHS PEaKIMH , JIeKAMUX B | YUUTHIBAIOT IPABUIIO B ITIAHUPOBAHHUU U POCCHICKYIO
6 JIa0. onbITHI: OCHOBE IIOJTy4€HHS METAJIIOB. KOHTpOJIE crioco0a AeHCTBUS HayKy
CIHIOCOOBI HX 13. O3HakoMienue ¢ pynamu xenesa | Ilonyuam 6o3modrcHocme IHo3naBarenbHbIe:
HMOJTy4CHUA 14. OkpamvBanue IUIAMEHHU COJAMU | HAYYUMbCS: TIPUBOIUTE HCrosb3yioT TIOUCK HEOOXO0MUMOMN
IIEJTOYHBIX METAIIOB MIpUMepBl YpaBHEHHUH peakunii, MH(OPMAINH JUIS BBITOJHEHUS yIeOHbBIX
JIeXKAIUX B OCHOBE 3aJJaHuil C UCIOJIb30BaHNEM YUEeOHOM
MIPOMBIIIUICHHBIX CIIOCO00B JIUTEPATYPHI
TIOJIy4€HHs Uyr'yHa U CTallu. KommykaTuBHbIe:
Y4YUTBIBIOT pa3HbIe MHEHHS M CTPEMATHCS
K KOOPJMHAINN Pa3JInYHBIX TIO3UIHH B
COTPY/JHUYECTBE
14. | PelieHue pacueTHBIX PacueTHsle 3a/1a4¥ 110 ypaBHEHUSAM Hayuamcs: pemars pacueTHbIE PerysasiTuBHbIE: Osnaznenue
3a71a4 ¢ MOHATHEM XMMHYECKHUX PEAKIHH, IPOTEKAIOMNX | 3aauH I10 YPaBHEHHAM OuveHI/IBaIOT NPaBHIILHOCTD BBITIONHEHHS HaBBIKAMH JUS
) C y4acTHEM METAJIOB U UX XUMHUUYECKUX PEaAKIH, JICUCTBHS HAa YPOBHE a/IeKBAaTHOU NPaKTHYECKOH
Maccosai oon COCAMHEHNI MIPOTEKAIOIINX C YIACTHEM PETPOCTIEKUBHOM OLICHKH JEATEITBHOCTH
8b1X00a NPOOyKmMa METAJUIOB U X COEIUHEHHH. Io3HaBaTe/bHbIE:
Ionyuam eo3modzcnocme Bri6upatot Hanbomnee appexTuBHBIC
Hay4umuca: pemarb CIOCOOBI pelIeHNs 33/1a4, KOHTPOJIUPYIOT
OJIMMITHAJHbIE 33/1a9H. Y OIICHUBAIOT NPOLIECCHH PE3yIbTaT
JIeITEIIbHOCTH
KommykaTusHbIe:
KonTponupyroT neficTBust napTaepa
15. | IlonsiTHE O KOPPO3UHU Koppo3ust MeTasioB u Criocoos! Hayuamcsa: ncrionbs3oBaTh Ipu PeryJsisiTuBHBIE: Ymenue
METALIOB 00pBOBI ¢ HEl XapaKTEepUCTUKE METAJUIOB M X | Pasnmuuaror crocod u pe3yabTaT JEUCTBHS | MHTETPUPOBATH
coeMHeHui noHATHS «koppo3us | [lo3HaBaTenbHbIE: MIOJTy9CHHBIE
METaJJIOBY, «XUMHYECKast Brnaneror o0mM npueMoM perieHus 3HaHUA B
KOpPpO3us», 3a1a4 MIPAKTHYECKUX
«QIIEKTPOXUMHUYECKAs KommykaTHBHBIE! YCIOBHSIX




KOPPO3HsD», HAXOAUTh CIIOCOOBI
3aIIUTH METAIJIOB OT KOPPO3UH.
Tlonyuam eo3modrcnocmo
Hayuumvcs : IPAMEHSATH 3HAHUS
0 KOPPO3HH B KHU3HHU.

JloroBapuBaroTcst 0 COBMECTHOM
NESTeTHbHOCTM, TIPUXOJAT K 00IIeMy
pelIeHuIo

16. | Illemo4HbIE METAILIEL: OO0mrast XxapaKTepUCTUKA MICTOYHBIX Hayuamuca: naBatb PeryasTuBHbIE: PazButue
o61as METaJUIOB. MeTauibl B IPHPO/IE. XapaKTePUCTUKY IIEIIOUHBIM [TmaHupyroT CBOM NIEHCTBUS B CBSI3H C OCO3HAHHOTO,
O6urme crocoObl UX MOTyICHUS. MeTaJTaM MO X TOJDKEHUIO B MTOCTaBJICHHOW 3a7a4ucii U YCIIOBUSIMHU €€ YBa)KUTEIEHOTO
XapaKkTepuCcTHKa CtpoeHne aToMOB. I[ICXD3 I.1M.MenneneeBa pelIeHust "
)
[lenovyHbIC METAIUTBI — MPOCTHIC HCCIIEIOBATh CBOMCTBA Ilo3HaBaTenbHbIE: JIOOpOoKeTaTeNb
BEIIECTBA HIEJTOYHBIX METAJIIIOB — KaK Crassit ¥ GOopMyITHPYIOT LIENU 1 HOT'O
MIPOCTHIX BEIIECTB. mpoOIeMBI ypoka OTHOIICHHS K
Tonyuam eo3modcrnocmo KomMmykaTuBHbIE: JIPYroMy
Hay4umucs: TPaMOTHO AJIeKBaTHO HCIIOJIB3YIOT PEUCBBIC yenoBeky. Ero
oOpamarbcs ¢ BEMeCTBAMU B cpenctBa mis 3QHEKTUBHOTO PeICHUS MHEHHUIO,
HOBCCI[HeBHOﬁ JKU3HU. KOMMYHUKATUBHBIX 3a1a4 CHOCO6HOCTI/I
BECTHU JUAJIOT C
JIpyruMu
JFOABMU
17. | Coenunenus Baxnelimme coequHeHus MENOUHBIX | Hayuamcsa: XxapakTepu3oBaTh PeryasituBHbIe:
ILEJTOYHBIX METAJIIOB METAJUIOB — OKCHUJIbI, THIPOKCHIIBI U | (PM3MYCCKUE U XUMHUYCCKHUE YYUTHIBAIOT MPABWIIO B IUIAHUPOBAHUU U
COJIH (XJIOPHIBI, KapOOHATHI, CBOIICTBA OKCHIOB H KOHTPOJIE crIoco0a perIeHus
CynbdaThl, HUTPATH), UX CBOWCTBA H TUAPOKCUIOB LIEIOYHBIX Ilo3HaBaTeabHbBIE:
TPYMEHEHHUE B HAPOJHOM XO35HCTBE. METaJJIOB, COCTaBIISTh Hcnonp3yroT Tonck HeoOX0 Mo
Kanwmitaeie ynoOpeHws. XHUMAYECKUE YpaBHEHUS, WH(GOPMAIIH IS BBITIOJTHEHUS YIeOHBIX
JemoncTpanum: XapaKTepU3yHoIlhe CBOCTBa 3a/IaHMi C UCIIOJIb30BAaHHEM YUeOHOMN
OO0pasIbl METOYHBIX H IIETOYHBIX METAJUIOB, PEIIATh JTUTPATYpPhI
IEJTOYHO3EMENbHBIX METAJIIOB. «UETOYKNY TMPEBPAICHHIHA. KommykaTuBHbIE:
BsanmMozelicTBre HATPUS, JTUTHUS C Tonyuam eo3modcnocme YYHUTHIBAIOT pa3HbIC MHEHHUS U CTPEMSITCS
BOJIOM. B3aumopeiicTBue HaTpus ¢ Hayuumvcs: COCTABISATH K KOOPAWHAIMH PA3JINYHBIX TO3UIIA B
KHCIOPOJOM «UENOYKNY IPEBPAIICHHIH. COTPYAHHUYECTBE
18. [lemouHO3EMETBHBIC OO0mmas xapakTepucTUKa JIEMEHTOB Hayuamwsca: napatrb PeryasituBHbIC: PazButue
MeTasIbl: 00mas riaBHOW noarpynmsl 11 rpymimsr. XapaKTCPUCTHUKY [TraHUpYrOT CBOM NICHCTBUS B CBSI3H C OCO3HaHHOTO,
CtpoeHue aTOMOB. IeI0YHO3EMETLHBIM MeTaJlJIaM MOCTABJICHHOM 3a/1a4eil U YCIOBUSIMU €€ YBOXHUTEITHHOTO
XapaKTCepUCTHKA Illenouyno3eMenbHbIE 1o ux noypxenuro B [ICXD peLieHust u
MeTaJlibl — MPOCTHIE BEIIECTBA. J.1.Menneneena, I[lo3naBartenbHble: JOOpOoKeIaTelh
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBAT u (GOPMYIHPYIOT IETH H HOTO
HCCIIeI0BaTh CBOMCTBA MpoOIeMBI ypoKa OTHOIIICHHUS K
IIETIOYHBIX METAJIOB — KaK KomMmykaTuBHBIE: Ipyromy

MPOCTBIX BCUICCTB.

yenoBeky. Ero




THonyuam eo3moorcrocmo AJIeKBaTHO HCTIOJIB3YIOT PeUeBbIC MHEHHIO,
HAY4UumsCs: TPAMOTHO cpeacTsa At 3PEKTUBHOTO PELICHUS CIOCOOHOCTH
oGpamaTbca C BC€IICCTBAMU B KOMMYHUKATUBHBIX 3aa4 BECTHU AUaJIOT C
MIOBCETHEBHOM JKU3HU JpyrUMHU
19. | Coenunenus Baxneitmue coennHeHNS Hayuamcsa: xapakrepu3zoBaTh PeryasituBHbIe: JIFOABMU
ILEJTOYHO3EMETBHBIX LIEI0OYHO3EMENBHBIX ¢du3nUecKre 1 XUMHYECKHUE VY4uTHIBaIOT NPAaBUIIO B MIIAHUPOBAHUU U
METaJJIOB — OKCHBI, THAPOKCHUIBI M | CBOHCTBA OKCHJIOB U KOHTpOJIE CrIoco0a perieHus
MCTAILIoB COJIH (XJIOPHUIBI, KapOOHATEHI, TUAPOKCUIIOB Ilo3naBaTenbHbIE:
HUTpPAThI, Cyibdarsl, pocdarsr), UX L1EJI0YHO3EMETIbHBIX METAJUIOB, Hcnonb3ytoT nouck HeoOXoIMmoit
CBOWCTBA M MPUMEHECHNE B HAPOJHOM | COCTaBJISATH XUMHUECKHE MH(OPMAINH JUIS BBITOJHEHUS yIeOHbBIX
X03sTHCTBE. YpaBHEHHUS, XapaKTepU3YIOLIHe 3aJJaHuil C MCIOJIb30BaHNEM yUEeOHOM
JdeMoHcTpanum: CBOMCTBA LIEJIIOYHBIX METAILIOB, JIUTPATYPhL
B3aumopelicTBre Kaiblus ¢ BOJOH. pelaTh «IETMOYKM KommykaTuBHbIE:
BzaumoneiicTBue Maraus ¢ TpeBpaIeHUN. YUUTHIBAIOT pa3Hble MHEHUS U CTPEMSTCA
KHCIOPOAOM. Tonyuam eoz3mooicnocmo K KOOpAMHAINY PA3INYHBIX MO3ULUH B
JIa6. onbIThI: Hay4umvcs: COCTaBIAThH COTPYAHHUYECTBE
15. BzaumopaelicTBue KajabIUs C «UETIOYKN» MpEeBpaLICHUI
BoJoM. 16. [Tonydenue ruapoxcuaa
KaJbLUS U HCCIICIOBAHUE €TO
CBOIMCTB
20. | AroMUHNHN — Crpoenue aToma, (puzndeckue u Hayuamuca: naBatb PeryasituBHbIe: DopMHPYIOT
TIePEeX O IHbIIT XMMUYECKHE CBOMCTBA aIIOMUHHA KaK | XapaKTEpUCTHKY amtoMuHus no | IlnaHupyroT cBom neiicTBus ¢ HHTEpeEC K
NIPOCTOTO BEIIECTBA ero nomkernto B [ICXD IIOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU €€ KOHKPETHOMY
aneMeHT. duznueckue
JA.U.Menneneesa, pelIeHus], OLIEHUBAIOT PAaBIILHOCTh XUMHUYECKOMY
H XHMHYCCKHC XapaKTEePU30BaTh COCTAB aTOMa, | BBINOJIHEHHUS JCHCTBUS 3JIEMEHTY
CBOMCTBA aJIOMHUHUSI. xapakTepu3oBath pusndeckue 1 | Ilo3HaBaTeabHBIE:
[Tonyuenue u XMMUYECKHE CBOWCTBA CaMOCTOSITENIbHO BBIACTSIOT U
IPUMCHEHHE QIFOMHHUS, OOBACHSTH (hopMyIHpYIOT TO3HABATEIBHYIO LIETb,
3aBHCHMOCTb CBOWCTB QJIIOMHHUS | MCHOJB3YIOT OOIIME IPUEMBI PEILICHHS
AJIFOMHWHUA
ot ero noJyoxenus B [ICXD 3a1a9
JA.U.MenneneeBa, 00bsICHATD KommykaTtuBHbIe:
IIPUYUHBI XUMUYECKON JlomyCcKaroT BO3MOXKHOCTb Pa3IMUHBIX
WHEPTHOCTH AITIOMHUHUSI. TOYEK 3PEHHs], B TOM YHCIIC HE
Tonyuam 6o3modncHocms COBIIAJIAFOIIUX C UX cOOCTBeHHO. U
Hay4umscs: TPaMOTHO OPHEHTHPYIOTCS Ha TIO3UILIMIO TTapTHEPa B
oOpaiaTbesi ¢ BEIECTBaMH B oOIIeHNN 1 B3aMMOJICHCTBUN
TIOBCEIHEBHON KU3HU
21. | Coenunenus CoenuHeHNs aFOMUHUAS — Hayuamcsa: xapakTepu30BaTh PeryasiTuBHbIE: DopMHPYIOT
ATFOMUHUS — ¢du3MUecKne U XUMUYECKHE yMeHUe




OKCH/] ¥ THIIPOKCH/I, OKCHUJ Y TUJIPOKCH], X aM(OTEPHBIA | CBOICTBA OKCHIA M THAPOKCHAA | YUYHTBIBAIOT MPABUIIO B INIAHUPOBAHUH U UHTETPUPOBATh
X aM(pOTePHBIiT XapakTep. Baxkneiimue comm AIIFOMUHUS, COCTABIATh KOHTpOJIE CIIOco0a perieHus MIOJIy4YEHHBIE

QTIOMUHUS. XMMUYECKHE ypaBHEHUS, Ilo3naBatenbHbIe: 3HAHUSA B
XapaKtep. IIpumeHeHNEe amOMUHUS U €TO XapaKTEepU3YIOLIE CBOWCTBA Hcnonp3yroT monck HeoO0XoquMoit NPKTUYECKYIO

COEMHEHUN. TIOMHHUS, PEIIaTh «EMOYKK» | WH(GOPMAIMHU JUTS BBIIOJIHEHHS Yd4eOHBIX SKU3HD

Jla6. onbIThI: MIPEBpAILEHUI. 3a/IaHUH C MCIIOJIF30BAaHUEM YUeOHO

17.1lonyueHnue Tonyuam eozmooicnocmo JIUTPATYpPhI

THAPOKCUIA ATIOMUHUS U HAy4umvcs: COCTABIATH KommykaTuBHbIe!

HCCIEI0OBAaHUE «UETIOYKN» MPEeBPaLICHUI KouTtponupytot neiictBue naptaepa

€ro CBOICTB.

22. IpakTnyeckasn Ocy11ecTBIEHUE LEMOUYKH Hayuamcsa: obpamarscs ¢ PeryasituBHbIe: PasButue
paGora Nel XUMUYECKUX nabopatopHbIM 000pyaoBaHreM | OCyIIECTBIISIOT ITOMIArOBbIA KOHTPOJIb 10 | KOMMYHHKAaTHB
OcylmecTieHHe MIpeBpaILEeHU 1 HarpeBaTebHBIMA IPHOOPAMH | PE3yNbTaTy HOTO

B COOTBETCTBUU C IIPaBUIAMU KOMIIOHEHTa B
HCMOYKH XHMHYCCKUX TEXHHUKU 0€3011acHOCTH, Ilo3naBaTenbHbIE: oOmmeHnu u
MpEBpALLICHU I ONHCBIBATH XUMHUECKHH Brnaneror o0mmM npueMoM perieHus COTPYIHUYECTBE

SKCIEPUMEHT C TIOMOIIIBIO SI3bIKa | 3a7ad co

XHMUH, JIeJ1aTh BBIBOJIBI IO KommykaTuBHbIe: CBEPCTHUKAMH U

pe3yabpTaTaM 3KCIEpUMEHTA. VY4YUTBIBAIOT Pa3Hble MHEHUS U CTPEMATCS | YUUTEIAMHU

Tonyyam eozmoorcnocmo K KOOpAMHAINY PA3JINYHBIX O3ULHUNA B

HAay4umvcs: 0CO3HABATh COTPYAHUYECTBE

HEOOX0UMOCTh COOIIOICHHS

npaBun Th u OT nns coxpaneHus

3I0pOBBS OKPYKAIOIINX.

23. | YKeneszo — sineMeHT Pacnonoxenue xxenesa B IICXDJI.1. Hayuamvcs: naBath PeryasituBHbIC: DopMUpyOT

VII |prHHH Memnneneesa u crpoeHue ero aT(iMa- XapaKTCPUCTHKY JKeJie3a II0 €T0 [InanupyroT cBOM IEHCTBUS C HHTEpEC K

6 . Du3nyecKHe ¥ XHMUYECKIE CBONCTBA nospkenuto B IICXD MOCTaBJICHHOMN 3a1a4el U YCIOBUSIMHU €€ KOHKPETHOMY
1IODOTHOU JKeJIe3a — IIPOCTOro BEIICCTBA J.N.Menneneena, pelIeHHts], OLIEHUBAIOT PABUIBHOCTh XUMHAYECKOMY
HMOATPYIIIBL. XapaKTEPU30BATh COCTAB aTOMa, | BBINOJHEHHS JEHCTBHS DIIEMEHTY
duU3nUECcKue 1 XapakTepu3oBath pusndeckue 1 | [lo3HaBaTeabHBIE:
XUMHUUYECKHUEe XMMUYECKHUE CBOMCTBA JKENe3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOIICTBA JKeJjie3a.
Haxoxnenue B
MIPUPOJE.

OOBSACHATH 3aBUCHMOCTh CBOHCTB
JKeye3a OT ero MOJOKEHUs B
IICX3 I.1U.Menneneesa,
HCCIIeIOBaTh CBOMCTBA yKeJe3a B
XO0/1€ BBITIOJIHEHHUS
1m1a60PaTOPHOTO OMBITA,
OTINCHIBATH XUMUYECKHI
IKCTIEPUMEHT.

hopMymUpyIOT TO3HABATENBHYIO 1IETTh,
HCTIONB3YIOT OOIINE MPHUEMBI PEIIICHHS
3a1a4

KommykaTuBHbIE:

JlomyckaroT BO3MOXHOCTh Pa3IMYHBIX
TOYEK 3pEHHS, B TOM YHCIE HE
COBIIAJAIOIIUX C UX coOcTBeEHHOH. U




THonyuam eozmooxcnocmo
Hayuumucs: TPaAMOTHO
oOpamiaTbcs C BEMIECTBAMH B
MOBCEIHEBHON )KU3HU

OPUEHTUPYIOTCS Ha TIO3ULIMIO apTHEpa B
OOIICHNN W B3aUMOJCHCTBUHI

24. | CoenuHeHus xejesa I'enetnueckue pajgsl Fe?*u Fe®* Hayuamcsa: xapakrepu3zoBaTh PeryasituBHbIe: PasButue
+2,+3 ux Baxneiimme conu sxene3a. 3HaueHHe | (U3MYECKUE U XHUMUYECKHE VYUUTHIBAIOT NPaBHJIO B TUIAHUPOBAHUH U OCO3HAHHOTO,
xKenesa CBOCTBA OKCHIOB H KOHTpOJIE crIoco0a perIeHus YBaKUTEIBHOTO
Ka4C€CTBCHHOC 9
U €T0 COCITUHCHUH IS IPUPOIBI 1 THJIPOKCHIIOB Kele3a, IMo3naBarenbHbIE: u
OIIpEACICHME. HapOJHOTO X035iCTBA. COCTABJIATH XUMHUYECKHE Hcnonb3yloT HOMCK HEOOX0IMMOMI J0OpOKenaTennb
['enernyeckue psbl JemMoHcTpanuu. YPaBHEHHS, XapaKTEPHU3YIOLIHE WH(GOPMAIIUHU IS BBITIOTHEHUS YIeOHBIX HOTO
Fe*2py Fe*3 BzaumoaeiicTBre METaIIOB € CBOMCTBa COEMHEHUH XKee3a, 3aJIaHMii C MCIIOJIL30BAaHUEM YUeOHOM OTHOIICHUS K
Hemertauiamu. [lomydenne MIPOBOJINTH KAUECTBEHHBIC JTUTPATYpPhI IpYyromy
runpoxcuzos xenesa (II) u (I11). peaknuy, OATBEPKIA0LIUE KommykaTusHbIe: yenoBeky. Ero
Jla6. onbITHI: HaJIM4He B BOJHBIX PacTBOpPax YYHUTHIBAIOT pa3HbIe MHEHHUSA U CTPEMATCS | MHEHHIO,
18. B3anmopeiicTBue xenesa ¢ KaTHOHOB JKeJIe3a, PelaTh K KOOPJMHAINU Pa3InYHBIX TO3UIUH B CIIOCOOHOCTH
COJISIHOW KHCJIOTOM. «UETIOYKNY TPEeBpaICHUH. COTPYJIHUYECTBE BECTH JIMAJIOT C
19. Momy4yenue ruAPOKCHIOB xkene3a | [lonyuam 603modcHoCcmb JIPYTUMHU
(1) u (IIT) u u3y4eHne uX CBOMCTB. HAy4umscs: COCTaBISTh JIFOJIBMH
«UENOYKN MPEBPAICHHH,
COCTaBJISITH MOJICKYJISIPHBIC U
MIOJTHBIC HOHHBIE YPaBHEHISI 10
COKpaIIeHHBIM HOHHBIM
YPaBHEHUSIM
25. IpakTnyeckasn ITonydeHue u cBOICTBA COEAMHEHUI Hayyamca: obpamatscs ¢ PeryasituBHbIC: Ognagenne
paGora Ne2 METaJUIOB nabopaTopHEIM 000pynoBaHueM | OCYIIECTBIIIOT MOMIATOBEIN KOHTPOIH TI0 HaBBIKAMH JUIL
Tlony4erne u Y HarpeBaTesbHbIMU NPUOOpaMH | pe3ysibTaTy NIPaKTUYECKON
- . B COOTBETCTBUH C MIPAaBHIAMHA JeSITeITbHOCTH
CBOUCTBA COCTMHCHUHA TEeXHHUKU 0€301acHOCTH, IMo3naBaTeabHbBIE:
METAJIIOB OTMCHIBATH XUMUYECKHUI CrposT peueBoe BBICKa3bIBaHUE B YCTHON
9KCIIEPUMEHT C IOMOIIBIO S3bIKA | M MHUCEMEHHOH (hopme
XHMMUH, J1eJIaTh BBIBOJIBI IO KomMmykaTuBHBIE:
pe3ysbTaTtaM KCIIepUMEHTa. Y4uTHIBAIOT pa3HbIE MHEHUS U CTPEMSTCS
Tonyuam eo3modcnocms K KOOPJHMHAIIMU Pa3InYHbIX TIO3UIINH B
Hayuumvcs: 0CO3HABATh COTPYAHHUYECTBE
HEOOX0MMOCTh COOJTIO/ICHHS
npaBuwin Ib u OT mnst coxpaneHus
3JI0POBBS OKPYKAIOIINX.
26. | ITpakTHyeckas Pemenne skcnepruMeHTaNbHBIX Hayuamcsa: obpamarbcs ¢ PeryasTuBHbIE: Osgnasienne
paGora Ne3 3a[a4d Ha pacrio3HaBaHUE U nabopaTopHBIM 0bopynoBaareM | OCYIIECTBISIOT MOIIATOBBIN KOHTPOJIb IO HaBBIKAMH IS

TOJIYUYCHUC CO C,Z[I/IHCHI/Iﬁ MCETAJIJIOB

1 HarpeBaTeJIbHBIMHA IPHOOpaMu

pe3ynbTaTy




Pemnrenue B COOTBETCTBHUH C IPAaBHIIAMHU MPAKTUYICCKOH
YKCIIEPUMEHTaIbHBIX TEXHUKHU 0€30TacHOCTH, Ilo3HaBaTebHbIE: JEeSITeITbHOCTH
OIMCBHIBATh XMMUYECKUN [IpoBoasAT cpaBHEHHUE U KIaCCUDUKAIHIO
3a/lad Ha SKCHEPUMEHT C TIOMOIIBIO S36IKA | IO 3aJaHHBIM KPHTEPHIM
paciio3sHaBaHUC 1 XMMUH, JIETATh BBIBOIBI 1O KoMMyKaTHBHBIE:
NOJIy4CHHC pe3ynbTaTaM 3KCIEPUMEHTA. JloroBapuBaroTCst O COBMECTHBIX
COEIMHEHHI Honyuam osmooicrocmo JNEUCTBHSIX B PA3IMYHBIX
METALIOB Hayuumvcs: 0CO3HABaTh CHTYaIHsX
HE00X0AUMOCTB COOIIOCHNUS
npaBuiITh u OT gt coxpaneHust
CBOETO 3/I0POBBS H
OKPYXKAIOIIUX.
27. | O00O0IIEeHne 3HaHUIT Hayuamcs: o600math 3Hanus 1 | PeryJsiTuBHbIE: Bripaxaror
o TeMe «MeTauIbiy MPEICTABIATh UX CXeM, Tabnmur, | BHOCST HE0OX0IuMbIe KOPPEKTHBHI B aJIeKBaTHOE
MIPE3CHTAIHH JICHCTBHUE TIOCIIC €ro 3aBEepIICHHS Ha IMOHUMAaHUE
OCHOBE €0 U yueTa XapaKkTepa CIACIaHHBIX | MPHYUH yclexa
om0k U Heyclexa
IMo3naBarenbHbIe: yueOHOH
CTposT pedeBoe BHICKa3bIBAHUE B YCTHOUW | NESATEIHHOCTH
Y THCBMEHHOH (opme
KomMykaTuBHBIE: KOHTPOJIHPYIOT
JICHCTBUS apTHEpa
28. KonTpoabHas KoHnTpons npeaMeTHbIX U Hayuamcsa: npumensTs PeryasituBHble: [Ipossasior
paGora Ne2 MeTanpeIMEeTHBIX yIeOHBIX NEHCTBUH | IMOITydeHHBIC 3HAHUS 1 OCyIIEeCTBIISIOT UTOTOBBIM U MOIIATOBBIA | OTBETCTBEHHO-
110 Teme «MeTamIbn o Teme «MeTauibl) c(OpMHUPOBAHHBIC YMEHHS IS KOHTPOITB 110 Pe3yIbTaTy CTbh 32
peleHus yueOHbIX 3a1a4 Io3naBaTennHBIE: pe3yIbTaThl
CrposT pedeBoe BHICKa3bIBaHUE B YCTHON
U HCBMEHHOH (opme
KomMmykaTuBHBIE: KOHTPOJIHPYIOT
JICHCTBUS apTHEpa
Tema 3. Hemeramibi(284.)
29. | OOmas OOmas xapakTepucTuka HeMeTawioB: | Hayuamcs: naBath onpeneneHus | PeryasTuBHbIe: dopMmupoBaHue
XapaKTePHCTHKA nostoxkeHue B [leproamaeckoit TTOHATHSAM [Tmanupyrot CBOM JCHCTBUA B CBA3H C | TOTOBHOCTH M
HEMETATIOR CHCTEME XUMHYECKUX 3JICMEHTOB <OJIEKTPOOTPHUIIATEITBHOCTEY « MMOCTaBJICHHOW 33J1a4ei U YCIOBUSMH | CIIOCOOHOCTH K

. N. MenpeneeBa, 0COOCHHOCTH
CTPOCHHS aTOMOB,
aneKkTpooTpunarenbHocTh (J0) Kak
Mepa «HEMETAJUTMIHOCTIY, psin 0.
Kpucrannunueckoe crpoeHue
HEMETAJUIOB — MPOCTHIX

AUIOTPOIIHSD» XapaKTepU30BATh
HEMETAJUTBI [0 UX MOJIOKECHHIO B
IICX3 I.1U.Menneneena,
OTHCHIBATH CTPOCHUE
(u3nueckue cBoicTBa
HEMETAJIJIOB, OOBICHITD

€c pelLIeHus
Ilo3naBarenbHbIe:

Crassit ¥ GOopMyITHPYIOT LIENU 1
MpOOIIEMBI ypoKa
KommykaTuBHbIe!

OOYYECHHIO U
CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIMU K
00yUCHHIO U
MO3HAHHIO




BelecTB. Ayutotponus. duznueckue
CBOICTBa HEMETAILJIOB.
OTHOCI/ITGHI)HOCTI) MOHATUH «METaJLI»
U KHEMETaJLD»

3aBUCUMOCThH CBOMCTB
HEMETAJIJIOB OT UX MOJIOKEHHS
TICXD
J.N.MeHneneeBa;coCTaBisTh
Ha3BaHH COCAUHCHUI
HEMETAaJUIOB 10 GopMyJe H
(hopMyI 10 Ha3BaHUIO, HAYIATCS
JlaBaTh OMpeAeTIeHUs
«@IUIOTPOIHUS», «AJTIOTPOIIHbIE
MOIUG UK.

Tonyuam eo3modncnocms
HAyuumuvCcs: IPOTHO3UPOBATH
CBOMCTBa HEM3YUYECHHBIX
3JIEMEHTOB M MX COCIMHCHMM Ha
OCHOBE 3HaHUM O
MEPUOJINIECKOM 3aKOHE

AJICKBaTHO UCIOJIL3YIOT PCUCBBIC
cpencra s 3(h(EeKTHBHOTO
peIIeHUs] KOMMYHHKATHBHBIX 3a/1a4

30. | OOme xuMHYECKUe OO0111e XMMHYECKUE CBOMCTBA Hayuamcsa: xapakrepu3oBaTh PeryasituBHble: PasBuBarot
CBOICTBA HEMETAJIJIOB CTpOEHHUE HEMETAJUIOB, O0IIHe ITocraHoBKa y4eOHOM 3a7auu Ha O0CO3HAaHHOE
XUMHYCCKHE CBOMCTBA OCHOBE COOTHECEHHS TOTO, 9YTO OTHOIIICHUE K CBOUM
HEMCTAJIJIOB.
HEMETaJIJIOB, OIUCHIBATH O0IIHE M3BECTHO U YCBOEHO , U TOTO, YTO COOCTBEHHBIM
Hemerasiel B XMMHYECKHE CBOHCTBA ellle HeM3BECTHO TIOCTYTIKAM
npupoaec u CIoCcOObI HEMETAJJIOB C MOMOIIBIO SA3bIKa Io3naBarenbHuble:
HX TOJIYYEHUS XUMHUH, COCTABJIATh YPABHEHUS BriaBmkeHre rumnores, ux
XUMHUYECKUX PEaKLUd, 000CHOBaHHE, T0KA3aTCILCTBO
xapaKTepmonumx XUMHUYCCKHUEC
CBOICTBa HEMETAIIIOB MIX KommykaTtuBHbIe:
COCMHEHUHN Y4aBCTBYIOT B KOJIJIEKTUBHOM
Tonyuam eo3modncnocmo 00CyXIeHUH MPOOIIEM, TTPOSBIISIOT
HAYyuUumuvCcs: MIPOTHO3UPOBATH aKTUBHOCTb BO B3aUMOJICHCTBUM ISt
CBOﬁCTBa Hen3yquH1)1x pemeHHH KOMMyHI/IKaTI/IBHI)IX u
3JIEMEHTOB U UX COCIMHCHUI Ha | MO3HABaTEJIbHBIX 3a/1a4
OCHOBE 3HaHUU O
MEPUOJINIECKOM 3aKOHE
31. Bonopon [Tonoxenue Bogopoaa B Hayuamcs: xapakrepu3oBathb PeryasiTuBHbIE: DopMUpPYIOT
ITepuonuyeckoii cucteme BOJIOPO/JI IO €0 MOJIOKEHHUIO B PasnmuuaroT croco6 u pe3yabTar KOMMYHUKATHUBHBII
XUMHYECKUX DJIEMEHTOB TICXD JI...MeHnnencena, IEUCTBUSA KOMIIOHEHT B
. Y. MenaeneeBa. CTpoeHue aroma XapaKTepU30BaTh CTPOECHUE Io3HaBaTeibHBbIE: 00IIeHHN U

1 MOJEKyINbl. ODU3HYECKUE U
XMMUYECKHE CBOMCTBA BOJOPOAA, €0
NIOJIyYEHUE U IPUMEHEHHUE.

aToMa BOJOPOJa, OOBACHATH €r0
BO3MOKHBIE CTEIICHH OKHCIICHHUS,
XapaKTepU30BaTh

Brazgerot o6muM npueMoM pemeHus
3a71a4
KomMmykaTuBHBIE:

COTPYIHHYECTBE CO
CBEPCTHUKAMH B
npoiiecce




Jla6. onbIThI:
20. Ionyuenune
U pacno3HaBaHHE BOAOPOJA

¢bu3nueckue 1 XMMHYECKUE
CBO¥CTBA BOJOPOAA, OOBICHITH
3aBUCHUMOCTb CBOMCTB BOJOPOAA
oT noJtoxkenus ero B [ICXD
J.N.Menneneena, onmuchIBaTh
nmabopaTopHEIE U
MIPOMBIIICHHBIE CIOCOOBI
MOJIy4eHUs BOJOPOA .
Honyyam eo3mooicHocmo
Hayuumuvcsi: OOBSICHITH
JIBOMICTBEHHOE ITIOJIOJKEHUE
Bogopoaa B IICXD
J.N.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BEMeCTBAMU B
TIOBCEHEBHOMN KU3HU

JloroBapuBaroTcst 0 COBMECTHOM
JIESITETPHOCTH O]l PyKOBOJICTBOM
YUYHUTEIA

o0pazoBaTenbHON
JEATSIbHOCTH

32.

Bona

Crpoenue Mosnexynsl. Bogopoanas
XUMHUYECKast CBsI3b. PU3NYECKUE
CBOMCTBA BOJIbl. AHOMAJIMU CBOMCTB
Bozbl. ['mapodunsHbIe 1
rupoQoOHbIE BEIIECTBA.
XHUMHYECKHE CBOMCTBA BOJBI.
KpyrosopoT Bozibl B mpupoe.
BomoouuncTka. Adpanus BOJbI.
BrrtoBeie GunbTpel. MUHEpabHBIC
BOJbL. J(UCTHIIIMPOBaHHAs BOJA, €€
TIOJTydCHUE U IPAMEHEHHE.

Jlab. ombITHI:

21. UccnemoBanue moBEpXHOCTHOTO
HATSDKCHUS BOJIBI.

22. PacTBopeHue repMaHraHara
KaJlisl WJIM METHOTO KyIopoca B
Boje. 23. I'uaparanus
00e3B0KEHHOTO CyIb(haTa

menu (11). 24. UsroroBnenne
THIICOBOTO OTIEYaTKa. 25.
O3HakoOMJIEHHE C KOJUIEKLIHEH
OBITOBBIX (PHIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAJIBLHOM BOJbI

Hayuamcs : xapaktepu3oBatb
CTPOEHHE MOJICKYIIBI BOIOPO/IA,
¢bu3nueckue 1 XMMHYECKHE
CBOIiCTBa BOMBI, OOBICHATD
AQHOMaJIMU BOJBI, CIIOCOOBI
OYHCTKH BOJBI, IPUMEHSATH B
ObITY GUIBTPHI VT OUHCTKH
BO/IbI, PABUJIBHO MCIIOJIb30BaTh
MUHEpaJIbHYIO BOJY, BBIOJIHAT
pacyeTsl 0 ypaBHEHUSIM
XUMHUYECKHUX PEaKLNi,

MPOTEKAOIUX C YHaCTUEM BOLI.

Toxyuam 803mMoHcHOCID
Hayyumscs: 0ObEKTUBHO
OIICHUBATh UH(HOPMAIIHIO O
BEIIECTBAX U XMMHUYECKHX
npoleccax, KPUTHYECKU
OTHOCHTBCS K TICEeBIIOHAYYHON
nHpOpMaIHH,
He0OPOCOBECTHOM peKiIame

PerynsiTuBHbIC:

I1naHupyroT CBOM IEHCTBUSA B CBSI3H C
[IOCTABJICHHOM 3a/1a4eil U yCI0BUSAMU
ee pelIeHus

Ilo3naBarenbHbIe:

CraBat u GopMyIHPYIOT IETH ’
po0IeMBbl ypoka

KommykaTuBHbIe:

KouTtponupytor nefictBust napraepa

HNmerot nienoctHoe
MHPOBO33pEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayK1




33. | 'anorensl: o0mmas OO011ast XxapaKTepUCTHUKA FAJIOTCHOB: Hayuamcs: xapakTepu3oBath PeryasituBHble: IIposBisitoT
XapaKTePHCTHKA CTPOEHHE aTOMOB; IIPOCTHIC BEIIECTBA | CTPOCHUE MOJIEKYJ raJIOT€HOB, [Tnanupyrot CBOM JICHCTBHS B CBA3H C | OKOJNOTHIECKOE
U OCHOBHBIC COCIMHCHU S I'aJIOT'CHOB, OITUChIBATh (l)I/lSl/l‘-IeCKl/Ie u IMMOCTaBJICHHOU 3aJa4€u U YCIIOBUAMU CO3HaHUC
ux coiictBa. KpaTkue cBeaenus o XUMHUYECKHUE CBONCTBA €€ peleHus
xjope, 6pome, grope u Hone. raJIoreHOB Ha OCHOBE ITo3naBarenbHbIe:
[IpuMeHeHe TaJoreHoB ’ HaOJIOICHUIT 32 UX CraBat u GopMyIHPYIOT IETTH U
HX COEMHEHUH B HAPOIHOM MIPEBPAIIEHUSIMI BO BpeMs poOeMbl ypoka
XO35IICTBE. JIEMOHCTPALMOHHBIX OTBITOB, KommykaTuBHbIE!
JdeMoHcTpanum: OOBSCHSTDH 3aBHCUMOCTb CBOMCTB | AJEKBATHO MCIONB3YIOT PEUEBBIC
OO0pa31bl TajJoreHOB — raJIoTeHOB UX OT MOJIOXKEHHUS B cpeacTBa s 9PPEKTUBHOTO
mpocTeix BemecTB. Bzanmopeticteue | I[ICXD JI.11. Menneneesa, pelIeHNns] KOMMYHUKaTUBHBIX 33134
raJIoreHOB C HaTPUEM, aTIOMUHUEM. COCTaBIISITH (POPMYIIBI
BriTecHeHme x10poM Opoma Wiv HoJla | COSMHEHMIA TAIOTEHOB | 110
U3 PacTBOPOB UX COJIEH (dopMmynaM naBaTh Ha3BaHUS
COEIMHEHUSIM TaJIOTEHOB
Tonyuam 6o3modicHocme
HayyumCcs: OCO3HABAaTb
HE00X0AUMOCTB COOIIOICHNUS
MIPaBUJI 3KOJIOTUYECKOH
0€e30IacHOCTH IIPpH OOpAIICHUH C
raJloreHamMu
34. | CoenuneHns OCHOBHBIE COEMHEHHS FAJIOTEHOB! Hayuamcsa: yctaHaBnuBaTh CBA3b | PeryasiTuBHbIe: Bocnuranue
raJIOTCHORB rajoreHOBOIOPObI, COJIA MEXKIy CBOMICTBAMH COCAMHEHUN | YUUTBIBAIOT IPABUIIO B OTBETCTBEHHOI'O
raJloreHOBOIOPOAHBIX KHUCIIOT. 1 MX IPUMEHEHHUEM, H3y4aTh IUITAHUPOBAHHWH M KOHTPOJIE criocoda | OTHOMIEHHUS K
JemoHncTpanuu: CBOMCTBA COEIMHEHNH TAJIOT€HOB | PEIIeHUS pHupoie
O06pas1rsl IPUPOIHBIX B XOJI€ BBITIOJIHEHUS Ilo3naBaTenbHbIE:
COEJMHEHUI! XJIopa. 11a00paTOPHBIX OTIBITOB , Hcnonp3yloT nouck HeoOXoIMMOi
Jla6. ombITHI: THonyuam eo3modcnocmo MH()OpPMALNH [UIS BBIOJIHEHUS
27. KauecTBeHHas peakius Ha HAay4umucs: UCIOIb30BaTh y4eOHBIX 33/IaHUH C UCTIOJIL30BAHHEM
rajIor€HU1-HOHBI npHrOoOpEeTEeHHBIE KOMIIETEHINH yueOHOH JIUTpaTypHI
IIPY BBINOJHEHUH IPOEKTHBIX KommykaTuBHBIE:
paboT Mo U3y4EeHUIO CBOMCTB U YuuThIBatOT pa3Hble MHEHUS U
CIIOCOOO0B TOTYYeHHS U CTPEMSATCSI K KOOPIAWHAIINU
pacro3HaBaHUsl COEAMHEHHH pa3NUYHbIX NO3ULIUH B
raJoreHOB COTPYIHHUYECTBE
35. | ITpakTHyeckas Pemenne skcriepuMeHTaNbHBIX 33124 | Hayuamca: oOpamarscs ¢ PeryasiTuBHbBIE: OBnaneHne
paGora Ned o teme «Iloarpynmna ragoreHoB» nabopatopHbIM 00opynoBaHreM | OcylIecTBISIOT MOIIAroBbIN HaBBbIKaMH IS
P 1 HarpeBaTeJbHBIMU IIPHOOPAMH | KOHTPOJIb MO PE3YIbTATy MIPaKTHYECKOH
CIICHHUC B COOTBETCTBUU C IIPABUIAMU JESITENbHOCTH
SKCIICPMMCHTAJIPHBIX TEeXHUKHU 6€30TacHOCTH, Io3HaBaTeabHbIE:




3aJa4 110 TCMC

OIMHUCHIBATh XMMHYCCKUM

IIpoBonsT cpaBHEHUE U

«Iloarpyrma SKCIEPUMEHT C TIOMOIIBIO S3bIKa | KIACCH(HUKAIHIO IO 3aJaHHBIM
XUMHH, 1CJIaTh BBIBOJbI I10 KPpUTCPUAM
TraJIOT€HOB» .
pe3yabpTaTaM KCIEepUMEHTA. KommykaTuBHbIe:
Honyuam 6o3modcHocme Haxogsar obmiee pemenne yueOHON
Hayuumvca: 0CO3HABaTh 3a1a9n
HE00XOINMOCTh COOIONECHUS
npaBuwi b u OT gt coxpaneHust
CBOETO 3/I0OPOBBS H
OKPYXKaIOIUX
36. Kucnopon CtpoeHune aToMa U aJJIOTPOTIHS Hayuamcs:, PeryasituBHble: CrtpemiieHue K
KHCJIOPOa; CBOMCTBA M IPUMEHEHNE | XapaKTepHU30BaTh CTPOCHHE Paznmuuator crioco6 u pe3ynpTat 3I0poBOMY 00pazy
€ro aJUTOTPOITHBIX MOAUDUKAIIHIA. MOJICKYJIBI KUCIIOPOJIa, JeHCTBUS HKUZHU
Jlad. onbITHI: COCTaBIIATh XUMHYECKHE IMo3naBaTenbHBIE:
28. Tlomyuenwue YpaBHECHHS, XapaKTECPH3YIOIIHE Bnazgerot 00muM npueMoM perieHus
U pacro3HaBaHKE KHUCIOpoa XMMHYECKHE CBOWCTBA 3a1a4
KHCIOPOa, OOBSICHATh KommykaTuBHbI€:
MPUMEHEHHE aJNIOTPOTTHBIX JloroBapuBaroTcs 0 COBMECTHOM
MoAu(UKAIIH KHCIOPO/a, JIESITETPHOCTH 0] PyKOBOJICTBOM
OTIMCHIBATH JIAOOPATOPHBIC U YUUTEINsS
MIPOMBIIICHHBIE CIOCOOBI
TIOJTyYCHUST KACIOPO/IA .
Ilonyuam éo3modxxcHocms
Hayuumucs: TPAMOTHO
o0pariaTbCcs C BEISCTBAMH B
TMOBCEIHEBHON YKU3HU
37. Cepa, ee q)HgﬂquI/Ie u Crpoenne aToma 1 aITIOTPOTHS ceprl;, | Hayuamcs:, PeryasituBHbIe: DOpMUPYIOT OCHOBBI
XUMHUECKHE CBOMCTBA M IPUMEHEHUE XapaKTepu30BaTh CTPOCHUE Paznnyator cnoco6 u pe3ynpTar 9KOJIOTUYECKOTO
. POMOHMYECKON CepHI. MOJIEKYJIBI CEepBl OOBSICHATH JecTBUS MBIIIUICHUS
CBOHCTBA JemMoncTpanuu: 3aBHCHUMOCTB CBOICTB cepbl oT e¢ | [lo3HaBaTeabHBIE:

BzaumoneiictBue cepbl

C METaJUIaMH, BOJIOPOJIOM U
KUCIJIOPOIOM.

Jla6. ombITHI:

29. T'openue cepbl HA BO3AYXE U B
KHCIIOPOe

nojoxenus B [ICXD JI.1.
MeHzeneeBa, COCTaBIATh
XUMHUYECCKUC YPAaBHCHUA,
XapaKTepU3yIOIIIe XHUMHUICCKUE
CBOWCTBa Cepbl, 0OBSCHSTH
NIPUMEHEHHE aJUIOTPOITHBIX
MOIU(UKAIIHA CepbI

Honyyam eo3mozncrHocms
HAy4umscs: TPaMOTHO

Brnazgerot o0muM mprueMoM pemeHust
3a1a4

KommykaTusHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITeIBHOCTH, IPUXOS K 00IIeMy
pemeHno




oOpamiaTbCcs C BEMICCTBAMH B
MTOBCEIHEBHOM SKH3HA

38. | CoenuHEHUS CepbI Oxcunst ceprt (IV) u (VI); ux Hayuamecs:, PeryasiTuBHbIE: DOopMUPYIOT UHTEPEC
MOJTy4eHue, ONMCHIBATh CBOMCTBA VY4uTHIBaIOT MPaBUIIO B K KOHKPETHOMY
CBOJCTBA U IPUMEHECHIE COEIIMTHEHUH Cepbl, COCTABIIAThH TUTAHUPOBAHHUH U KOHTPOJIE CTIOCO0a | XUMHYECKOMY
YpaBHEHHUS peaKui, pemeHus JJIEMEHTY, TOUCK
COOTBETCTBYIOIIHNX «IICTIOYKE) Ilo3HaBaTenbHbIE: JIOTIOJTHUTEIBbHOU
TIpeBpaIIeHU Hcnonp3yroT moncK HeoO0XoquMoit nH(POPMAIIAU O HEM.
Tonyuam eo3modcnocme nHGOpPMAIUHU AT BBITOTHEHUS
Hayuumuvcs: TPOTHO3UPOBATH Y4eOHBIX 33IaHUH C UCTIOTB30BaHUEM
XMMHUYECKHUE CBOMCTBA BEIIECTB yueOHOH JIUTpaTypHl
Ha OCHOBE UX CBOWCTB U KommykaTtuBHbIe:
CTPOEHHUS KonTponupyrot aeiicTBue naptHepa
39. CepHas KuCJIOTa Kak CepHast KHCIIOTa KaK IEKTPOJNT U ee | Hayuamcs:, PeryasituBHbI€:
NEKTPOIHT U €€ CONH COJIH, MX IPUMEHEHUE B HAPOLHOM OIKCBIBATH CBOMCTBA CEPHOU PagnuqaloT Croco0 M pe3yabTaT
XO3STHCTBE. KHCJIOTHI, B X0JIe TIPOBEICHNUS JIeHCTBAA
JemoncTpanuu: 11a00paTOPHBIX OTBITOB , Ilo3naBaTeabHbIE:
OO0pa3ibl TPUPOTHBIX MPOBOJAUTH Ka4E€CTBEHHYIO Brnazgerot o06muM nmpruemMoM penieHus
coequHEHUH cepbl. OOpa3Isl peaxIuro Ha cynb(dar - HoH 3amad
BaXHEHUIINX JUI1 HApOJAHOTO Tonyuam eo3modcnocmo KomMmykaTuBHBIE:
XO03sTCTBA CyMb(haToB. Hayuumucs: XapakTepu3oBaTh JloroBapuBaroTCsi 0 COBMECTHOM
Jlal. onbIThI: ocoOble cBOCTBa JIeITEILHOCTM, IPUXOAT K 00IIemMy
30. CBoiicTBa pa30aBIeHHON CEPHOI KOHIICHTPUPOBAHHOW CEPHOM pEIICHUIO
KHUCIIOTHI KHUCIIOTHI
40. CepHa;[ KUCJIOTa KakK CepHast KUCIOTa KaK OKUCITUTENb. Hayuamcs :cocTaBisiTh PeryasituBHbIC: HcneiTeiBaroT
OKUCIIUTEb. IIpon3BoACTBO CEPHON KUCIIOTHI U €€ YPaBHEHHA OBP ¢ yuactem [Tnanupyrot cBOM neiicTBUSA B HYBCTBO rOPZIOCTH 3a
Honvyenue u MIpUMEHEHHE CEPHOIi KHCIOTEL, OTIHCHIBATL COOTBETCTBUH C MOCTABICHHOH POCCHICKYIO HAYKY
y . 00yacTH TpPUMEHEHHUsS CepPHOU 3aadeii U yCIOBHAMH €€ peaTn3aiun
NPUMEHCHHEC CEPHOU KHCIIOTBI Ilo3HaBaTelbHbIE:
KUCJIOTBI Honyyam eo3moocHocmo Brazgerot o0muM mpueMoM pemieHus
Hayuumucs: TPUBOTUTH 3a1a4
NIpUMEPHI YPABHEHUN peakLui, KommykaTuBHbIE!
JISKAIIAX B OCHOBE KonTonmupytoT neiictBus mapTHepa
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI
41. | lIpakTHYecKas Pewrenne skcnepiMeHTaNbHBIX 33/1a4 | Hayuamcs: oOpamarbes ¢ PeryasituBHble: YMeT ynpaBiaTh
paGora Ne5 o TeMme «[loarpymia kucmoposa nabopaTopHBIM 000pyaoBaHneM | OCYIIECTBIISIOT MOMIArOBBIH cBOECH
U HarpeBaTeJbHBIMU IPUOOPaMH | KOHTPOJIB 110 PE3YJIbTATY [I03HaBaTeIbHOMN
B COOTBETCTBUH C MIPABUIAMU JeSITETbHOCTHIO




Pemenue
AKCTIEPUMEHTAIBHBIX
3aJa4 I10 TeME
«Toarpynmna
KHCIIOPOJa»

TEXHUKH 0€3011aCHOCTH,
OIIUCHIBATH XMMUYECKUH
9KCIICPUMEHT C TIOMOIIIBIO SI3bIKA
XUMUH, €]1aTh BEIBOIBI 10
pe3yapTaTaM 3KCIEepUMEHTA.
Honyuam goszmosicHocme
HAy4umsCcsi: 0CO3HABATH
HEOOXOUMOCTh COOJIIOACHHUS

Ilo3naBatenbHbIe:
CrposIT peueBoe BhICKa3bIBAHUE B
YCTHO# ¥ TCbMEHHOH popme

KommykaTtuBHblIe:
YUuTBIBAIOT pa3Hble MHEHUS U
CTpEMSITCS K KOOPAUHALUU
pa3JIMUHbIX MO3ULUHI B

npaBwi Tb u OT 1iist coxpaHeHHsT | COTPYAHUYECTBE
CBOETO 3/I0POBBSl U
OKPYXKAFOIINX
42. | A30T U ero cBolcCTBa CrpoeHne aToMa 1 MOJIEKYIIB a30Ta; Hayuamcs:, PeryasiTuBHbBIE: DopMUPYIOT UHTEPEC
CBOMCTBA a30Ta KakK MPOCTOTO XapaKTepU30BaTh CTPOCHHE [T1aHupYrOT CBOM NICHCTBHUS B CBSI3U C | K KOHKPETHOMY
BEIIeCTBa aToMa M MOJICKYJBI a30Ta, MTOCTABJICHHON 3a7a4el U YCIOBUAMH | XHMHYECKOMY
OOBSCHSATH 3aBUCIMOCTH CBOWCTB | €€ PEIICHHS JJIEMEHTY
azoTa OT €ro MOJIOKEHUS B Io3naBaTenbHbIE:
[ICX5 A.U. Menneneesa, Crassit 1 GOopMyIHPYIOT LENU 1
COCTaBJIATh XMMHUECKHE npoOeMsbl ypoka
YpaBHEHHS, XapaKTECPHU3YIOIIHE KommykaTuBHbIe:
XHUMUYECKHUE CBOWMCTBA a30Ta AJIeKBaTHO UCHOJIb3YIOT pEeUYEBBIE
Honyyam eo3modcHocmo cpenctBa ms 3hHEKTUBHOTO
Hayuumucs: TPAMOTHO pelIeHus] KOMMYHHKATHBHBIX 3219
oOpamiarbcs ¢ BEIIeCTBaMHU B
MTOBCETHEBHOH KU3HU
43. | AMMHUaK 1 ero AMMHUaK, CTpOCHUE, CBOMCTBA, Hayuamca: omuceiBaTh cBOiicTBa | PeryasiTuBHbIe:
coemunenus. Comu noyrydueHue u npuMenenue. Comau aMMHaka B X0JI¢ MPOBEACHUS [T1aHupyIOT CBOM ICHCTBHUS B CBSI3H C
aMMOHHUS, UX CBOMCTBA 1 1mab0pPaTOPHBIX OIIBITOB, MTOCTaBJICHHOW 3a7adeil U YCIOBUSIMH
aMMOHHA MPUMCHECHHE. MPOBOJUTH KAUECTBEHHYIO ee peleHus
JIa6. onbITHI: PEaKnuio Ha HOH -aMMOHHUS IMo3naBaTenbHBIE:
31. N3yueHue cBOICTB aMMHaKa. Tonyuam eo3mooicnocmo Crassit ¥ GOpMyIHPYIOT LENU U
32. Pacno3HaBaHue COJIei aMMOHHS HAYyuumucs: IPUBOINTH mpoOIeMbl ypoka
MIPUMEPHI YpaBHEHUH PEaKIUH, KommykaTuBHbI€:
JIeXAIIUX B OCHOBE KonTpomupyroT AeiiCTBHS MapTHEpa
TIPOMBIIIICHHBIX CLIOCOOOB
MTOJTyYCHHST aMMHaKa
44. | Okcumsl a30Ta Oxcunpr azota(ll) u (1V) Hayuamcs:, PeryasTuBHbIE:

OITMCHIBATh CBOMCTBA
COEIMHEHUH a30Ta, COCTABIATH
YpaBHEHHUS peaKuui,

YUUTBIBAIOT IPaBUIIO B
TUTAHUPOBAHHUHU M KOHTPOJIE CIIocoda
pemIeHus

Ilo3naBartesnbHbIe:




COOTBETCTBYIOIIUX «IIETIOUKE»
NpeBpaleHui

Tlonyuam eo3modrcnocmo
Hay4umucs: IPOTHO3UPOBATH
XMMUYECKHE CBOMCTBA BELIECTB
Ha OCHOBE UX CBOWCTB U

Hcrnonp3yroT MOUCK HEOOX0TUMOM
MH()OPMANNH JUIS BBITOJHEHUS
yueOHBIX 331aHU ¢ UCTIOIB30BaHUEM
y4eOHOH ITUTpaTypHI
KommykaTtuBHblIe:

KoHTponupyroT nefictBue naptaepa

CTPOCHHUS
45. | A30THasg KHCJIOTA KaK A30THas KHACIIOTA KaK AIIEKTPONHT, ee | Hayuamcs:, PeryasiTuBHbIE:
SIIEKTPOIIHT, €8 CBOMCTBA ¥ MPUMEHEHHUE. OTIMCHIBATH CBOMCTBA a30THOU Painnqa}oT Croco0 u pe3yynbTaT
JemMoHcTpanuu: KHUCJIOTBL, B XO/I€ MIPOBEACHUS JIeHCTBAS
TIPUMCHCHHC OO0pa3sifbl BaXKHEHIIIHNX 1a00paTOPHBIX OTMBITOB Ilo3naBatenbHbIe:
JUTSL HApOJHOTO XO3HCTBAa HUTPATOB. | [lonyuam 803MO#CHOCMb Brazgerot o0muM mpueMoM pemieHus
Jla0. onbIThI: Hay4umucs’ COCTaBIATh 3a1a4
33. CBoiicTBa «IIETIOYKUY MPEBPALIEHUH 110 KommykaTuBHbIE!
pa30aBICHHOMN a30THOM KUCIOTHI azoTy JloroBapuBaroTcsi 0 COBMECTHOM
JIESITEIBHOCTM, MIPUXOIAT K 00IIeMy
pELICHHIO
46. | A30THAag KHCJIOTa KakK A30THas KHCJIOTa KaK OKUCITUTEb. Hayuamcsa :coctaBnsithb PeryasituBHble:
OKHCITHTEb, 66 HuTtpaTsl 1 HUTPUTHL, TpobIeMa UX ypaBHeHus OBP ¢ yuactuem [InanupyroT cBOU IEUCTBUS B
COJZICpKAaHUSA B C/X TPOTYKIINH. A30THOM KHCJIOTHI, IPAMEHSTH COOTBETCTBUU C TIOCTaBJICHHON
IOy IeHHC A30THBIE yIOOpeHUs COJIA Q30THOU KUCJIOTHI B 3a/1aueil U yCIOBUSIMU €€ pealn3aliu
JeMoHcTpanum: NPaKTUYECKOU NEATENBHOCTH, Ilo3HaBaTebHbBIE:
Bzaumoneiictue MPOBOJUTH KAUECTBEHHYIO Brazgerot 00muM mpueMoM pemieHus
KOHIEHTPUPOBAHHOW a30THOM peaKkI1Io Ha HUTPAT - UOH 3a7a4
KHCJIOTHI C MEJIBIO. Honyuam eo3moancHocms KommykaTuBHbIe:
Jla0. onbITHI: HAYUUMbCs. XapaKkTepu3oBaTh KoHTonupyrot aeicTBus mapTHepa
34. B3aumoeicTaue 0co0BIe CBOMCTBA
KOHIIEHTPUPOBAHHOW a30THOU KOHIIEHTPUPOBAHHON a30THOU
KHUCJIOTHI C MEJBIO KHCIIOTHI
47. | docdop. CrtpoeHue aToMa U aJIOTPOTIHS Hayuamca: PeryasituBHble: DopMUPYIOT UHTEPEC
CoeuHeHUs ¢bocdopa, coiictBa 6eoro u XapaKTepU30BaTh CTPOCHUE [TmaHupyrOT CBOM EHCTBHUSA B CBSI3U C | K KOHKPETHOMY
I KpacHOTo Qocdopa, ux npuMeHeHne. | aroma docdopa, OOBICHATH MIOCTABJICHHOM 3a/1a4eil U YCIOBUSIMU | XUMHUYECKOMY
(ocdopa. Honstne o OCHOBHBIE COCTMHEHUS: OKCHU]T 3aBHCHUMOCTh CBOKCTB (pocdopa ee peleHus AJIEMEHTY, TTOUCK
ocopHbIx ¢docdopa (V) n oprodochopras kuc- | ot ero nonoxenus B [ICX3 JI.U. | [lo3naBaTesibHbIE: JOTMOJTHUTENBHON
yA0OpEeHUX nora, ¢ocdarsl. PochopHbie MenzeneeBa, COCTaBISATh CraBsat u GopMyIHPYIOT IEITH U nHGOPMAIIAHU O HEM.

yIoOpeHusl.
JemoHncTpanuu:
OO6pasIrsl IPUPOIHBIX

XUMHAYECKHE ypaBHEHUS,
XapaKTEepU3YIOUINEe XUMUYECKIE
CBOMCTBA a30Ta

poOIeMBI ypoKa
KommykaTusHbIe:




coenuHeHuit pocdopa. OOpasibl
BaKHEHIIMX [Is1 HAPOIHOTO
x03s1iicTBa (ocharTos.

Jla6. ombITHI:

35. Topenue pochopa Ha BO3AYXE U B
KHCIIOpO/IE.

36. Pacrio3naBanue gocdaror

B pe3yJbTaTe MPOBEICHUs
71a00paTOPHBIX OIBITOB,
MPOBOANUTHL KAYCCTBCHHYIO
peaxmuro Ha pochaT - HOH
IHonyuam eosmodzrcrnocms
Hay4umscA. OIMCHIBAThH
(bU3HYECKHEe U XUMUYECKUE
IPOLECCH, SBIIIOIINECS YacThIO
KPYrOBOPOTa BEIIECTB B IIPHPOJIE

AJICKBaTHO UCIIOJIb3YIOT PCUCBBIC
cpencra s 3(h(EeKTHBHOTO
peIIeHUs] KOMMYHHKATHBHBIX 3a/1a4

48. | Yruepon CrpoeHre aToMa U aJIOTPOTIHS Hayuamca: xapakTepu30BaTh PeryasiTuBHbIE: DopMHPYIOT
yriepoja, CBOMcTBa ero CTpOCHHUE aToMa yIiIepoaa, Paznnyator cnoco6 u pe3ynprar HHTepecc K
MoAN(DUKAIIIHI 1 X IIPUMEHEHHE. OOBSICHATH 3aBUCHMOCTH CBOWCTB | JACHCTBHS KOHKPETHOMY
JemoncTpanuu: yriaepoja OT €ro MoJIOKEHHS B Ilo3naBartenbHble: XUMUYECKOMY
Ilornoiexnue yriem pacTBOPEHHBIX I[ICX3 JI.1. Menneneesa, Bnazgerot o0muM mprueMoM pemieHusl | dJIeMEHTY, TOUCK
BELIECTB WU ra3oB. BoccTaHOBIIEHNE | COCTABIATH XMMHYECKHE 3ajgau JOTIOJIHUTENBHON
MeJIU U3 ee OKCHUJA YTJIEM. YpaBHEHHUS, XapaKTepPHU3YIOIIHe KomMmykaTuBHBIE: UH)OPMAIIHU O HEM.
Jla0. onbITHI: XMMHYECKHE CBOWCTBA yriepoja | JloroBapuBaroTCs O COBMECTHOM
37. T'opeHue yrist B KUCIOPOJE Tonyuam eo3modcnocms JIeSITEIbHOCTH I0JT PYyKOBOACTBOM
Hayuumvcs. OTICHIBATH yauTeNs
¢dusnUecKue 1 XUMHYECKNE
TIPOLIECCHI, ABJISIOIINECS YaCTHIO
KpYrOBOPOTa BEIIECTB B MPUPOJIE
49. | Okcupsl yriiepojia Oxcugp! yrnepoaa (1) u (IV), ux Hayuamecs:, PeryasiTuBHbIE: DOopMUPYIOT YMEHUE
CBOJCTBA U IPUMEHEHNE OTIMCBHIBATH CBOHCTBA OKCHJIOB YYHUTHIBAIOT IPABUIIO B HCIOJH30BATh 3HAHUSA
yriepoa, COCTaBIATh TUTAHUPOBAHWUHU U KOHTPOJIE crtocoba | B OBITY
YpaBHEHUS peaKkiuii, peuenus
COOTBETCTBYIOIIHNX «IICTIOYKE) Ilo3naBaTenbHbIE:
MIpeBpalleHuil . IPOBOAUTH Hcnonp3yloT nouck HeoOXoIMMOi
Ka4eCTBEHHYIO PEaKIHUIO IO WH(GOPMAIWHU A7 BHITIOTHEHUS
Pacrno3HaBaHUIO YTIIEKUCIOrO y4eOHBIX 33/IaHUH C UCTIOJIL30BAHHEM
rasa y4eOHOH JINTPATyPHI
Tonyuam eoz3mooicnocmo KommykaTtuBHbIe:
Hayuumuvca: TPOTHO3UPOBATh KonTponupyrot aeiicTBue maptHepa
XHUMHUYECKHAE CBOWMCTBA BEIIIECTB
Ha OCHOBE MX CBOUCTB U
CTPOCHHUS
50. | YroapHas KUCJIOTa U VYronpHas xkucnora. Coiau yroapHOH Hayuamcs: PeryasituBHbIe: DOopMUPYIOT YMEHUS
ed COJIN. KHUCJIOTHI: KalbLIUT, COJA, MOTAIl, UX JlaBaTh ONpeesIeHUs MOHATHAM | Pasnuuaror ciocod u pe3yabrat HCIOJIb30BaTh 3HAHUS
3HA4YCHHE U MIPUPOJE U )KU3HU <OKECTKOCTH BOJBD» ,0ITUCHIBATh JIeHCcTBAA B OBITY
YeI0BeKa. CBOMCTBA YrOJIbHOW KHUCIIOTHI, Ilo3naBarte/ibHbIE:




KecTkocTh BOABI

JKecTkocTb BOBI M CLIOCOOBI €€

COCTAaBJIATh YPaBHEHUS PEAKLIUM,

Bragetor oOmuM npreMoM pereHus

CIIOCOGEI 66 YCTpaHEHHUSL. COOTBETCTBYIOIINX «IIETTOYKE) 3amadq
JdeMoHcTpauum: MPEBPAILEHUN , COCTABIATh KommykaTuBHbIE!
YCTpaHCHNA O06pas31sl IPUPOAHBIX COSTUHEHUN Ha3BaHUS COJIEH yroibHOU JloroBapuBaroTCsi 0 COBMECTHOM

yrieposa. OOpa3nbl BOKHEHIINX UIST | KUCIIOTHI, JIEITEILHOCTM, TPUXOAT K 00IIeMy

HapOJIHOTO X035HCTBa KapOOHATOB. MIPOBOANTH KAYECTBEHHYIO pELICHUI0

Jla0. onbITHI: peaknuio Ha KapOOHaT - HOH

38. Ilonmy4yeHne yrojabHOU KHUCIOTH U | Tlomyuam 603MONCHOCHIb

n3ydyeHue ee cBoiicTB. 39. [lepexon Hay4umucs: TPOrHo3UpOBaTh

KapOOHATOB B THAPOKAPOOHATHI. XMMHYECKHE CBOMCTBA BEI[ECTB

40. Pa3noxxenue ruapokapOoHaTa Ha OCHOBE WX CBOWCTB U

HaTpus CTPOEHHUS

51. erMHI/II?'I CtpoeHue aToMa KpeMHUSI; Hayuamcs:, PeryasituBHbIe: DopMUpPYIOT

KPHCTAJUINIECKUH KPEMHHUH, €ro XapaKTepU30BaTh CTPOEHHE AJIeKBaTHO BOCIIPHHUMAIOT HHTEpeca K

CBOMCTBa ¥ IPUMEHEHUE aToma KpeMHHs, OOBSICHSTD MPEI0KEHNS U OLIEHKY YUUTENS U KOHKPETHOMY
3aBUCUMOCTH CBOMCTB KpEMHUA OJTHOKJIAaCHUKOB XUMHUYECKOMY
ot ero nosioxkenus B [ICXD J[.M. | [lo3HaBaTejbHbIE: JJIEMEHTY, MIOUCK
MeHieneeBa, COCTaBIATh Bei6uparor Hanbosiee 3peKkTUBHBIE | IOTIOJHHUTEIHHOM
XMMHYECKHE YPaBHECHUS, CIOCOOBI pelIeHNs 3a/ad, nHPOPMAINU O HEM.
XapaKTepU3YIOIUEe XUMUUECKHE | KOHTPOJHUPYIOT U OLEHUBAIOT
CBOWCTBA KPEMHHS MIPOIIECC U PE3YIBTAT AESITENBHOCTH
Tonyuam eo3mooicnocmo KommykaTtuBHbIe:
Hay4umucs: TPaMOTHO JloroBapuBaroTcs 0 pacupeaeIcHun
oOpalaTbesi ¢ BEIEeCTBaMH B (hyHKIMH ¥ poseii B COBMECTHOM
HOBCCHHCBHOﬁ JKU3HU ACATCIIBHOCTH

52. | Coenunenus KpEMHUS Oxcun kpemuust (IV), ero npuponusie | Hayuamcs:, PeryasituBHbIC:

pasHoBuIHOCTH. CHJIMKATEHL.
3HaveHNe COeIMHEHUIH KPEMHHUS B
’KHUBOM U HEKMBOM MPUPOJIE.
JdeMoHcTpanum:

OO0pasipl TPUPOIHBIX COSTUHEHMI
KpEMHHS.

Jla0. onbITHI:

41. [lonyueHne KpeMHEBOM KUCIOTHI
U U3YYEHHUE €€ CBOICTB

OTIMCHIBATh CBOMCTBA OKCHAA
KpPEMHHSI, COCTaBJIATh YPaBHEHUS
peaxkiuuii, COOTBETCTBYIOLINX
«UEMOoYKe» NPEeBPALICHUN .
MIPOBOANUTH KAYECTBEHHYIO
peaxkIyio Ha CUIMKAT - HOH
THonyuam 6o3mooicnocmo
Hay4umucs: TPOTHO3NPOBATH
XMMHYECKHE CBOMCTBA BEILIECTB
Ha OCHOBE UX CBOWCTB U
CTPOEHHUS

YUuTBIBAIOT IPaBUIIO B
TUTAHUPOBAHUH U KOHTPOJIE CIIOCo0a
perieHust

ITo3HaBaTeabHbBIE:

Hcrnonb3yroT MOUCK HEOOXOAMMOM
HHGOPMAIIUH JIIS BBITTOJTHEHUS
y4eOHBIX 33JJaHUI C UCTIOJIB30BaHUEM
yIeOHOH ITUTpaTypHI
KommykaTusHbIe:

YYHUTHIBAIOT pa3HbIC MHEHHUS U
CTpEeMSITCS K KOOPIAUHALUU
Pa3IUYHBIX TO3ULUHI B
COTPYAHUYECTBE




53. | CunmukaTtdasg Tlonsatue o cunukaTHOM Hayuamcsa: npaktnueckomy PeryasituBHble: DopMHUPYIOT
IIPOMBIILICHHOCTh MIPOMBIIIIEHHOCTH. CTEKII0, [IEMEHT, MIPAUMEHEHHIO COCTMHCHUI Paénnqa}m croco0 u pe3ynpTaT TIOHHMAHAE
KepaMuKa. KpEeMHUS JIeACTBUS 0COOCHHOCTEH KU3HU
JemMoHcTpanuu: Honyuam eo3modncrnocms Ilo3HaBaTebHbBIE: U TPYZAA B YCIOBUAX
OO0pa3sIpl CTeKIa, KePaMHKH, IIEMEHTA | HAyuumbvCs: TMPOTHO3HPOBATH Brnazerot o0muM npueMom perieHus | HHQOpMaTH3aIuu
XMUMHUYECKHE CBOWCTBA BEIIECTB 3a1ad obmecTBa
Ha OCHOBE MX CBOWCTB U KommykaTuBHbI€:
CTPOCHUS JloroBapuBaroTCs O COBMECTHOM
JIESITETbHOCTH 0] PyKOBOJICTBOM
YUUTEIIS
54. HpaKTqucKaﬂ [onyyenue, cobupanue u Hayuamcs: obpararbcs ¢ PeryasituBHble: OgnaneHue
paGora Ne6 pacro3HaBaHHe nmabopaTopHBIM 000opynoBaHreM | OCYIIECTBIISIOT MOIIATrOBBIH HABBIKAMH IS
I raszoB Y HarpeBaTeIbHBIMU IPUOOPaMH | KOHTPOJIb IO PE3YJIETATy MIPaKTUYECKOU
OIy4eHHE, B COOTBETCTBUH C MIPABUIAMU JeSITeTbHOCTH
cobupaHue u TEXHUKH 0€30I1aCHOCTH, IlozHaBaTe/bHbIE:
pacrio3HaBaHUEC I'a30B OIIMCHIBATH XUMUUYECKUI CtposT pedyeBoe BHICKa3bIBaHHUE B
AKCIICPUMECHT C TIOMOIIBIO S3bIKa | YCTHOW M MUCBMEHHOU hopme
XUMUH, JIeaTh BEIBOJIBI 110 KomMmykaTuBHBIE:
pe3yabpTaTaM KCIEpUMEHTA. YYHUTHIBAIOT pa3HBIC MHECHHUS U
Tonyuam 6o3modncHocms CTPEeMSITCS K KOOPIAUHAIIUU
Hayuumvca: 0CO3HABATh Pa3TMYHBIX O3 B
HE00X0AUMOCTE COOITIOICHUS COTPYIHUYECTBE
npaBui Ib u OT mis coxpanenus
CBOETO 3JIOPOBBS H
OKPY)KarOIIHNX
55. | O0o01eHue o TeMe Hayuamcs: o600wmath 3Hanusi 1 | PeryJsiTHBHbBIE: Beipaxator
«HeMeTauib» MIPEICTaBIATh UX CXeM, Ta0muI, | BHOCST HeoOX0muMBIe KOPPEKTHBHL B | afeKBaTHOE
Tpe3eHTaIui JIEHCTBUE TIOCTIE €T0 3aBEpPIICHHsI Ha | TIOHUMaHUE MPUINH
OCHOBE €r0 yJeTa CIIeIaHHbIX ycrexa u Heycrexa
omrboK yueOHOH
Ilo3naBaTenbHbIE: JeSITeTbHOCTH
CtposT peyeBoe BbICKa3bIBAaHUE B
YCTHO ¥ TCbMEHHOH popme
KommykaTtuBHbIe:
KoppexTtupyroT neiicTBusi napTHepa
56. KonTpoabHasi KoHnTposb npeaMeTHBIX 1 Hayuamcs: npumeHsTh PeryasiTuBHbIE: OCYIIECTBIISIOT [IposBisitoT
pa6ora Ne3 1o Teme MeTalpeIMETHBIX yIeOHBIX NEHCTBUH | TTOTydeHHBIC 3HAHUS 1 MOIIIArOBBI W UTOTOBBIN KOHTPOJIb OTBETCTBEHHOCTH 32
«HeMeTaIbhy o Teme «Hemeramib c(OpMHUPOBAHHBIC YMEHHUS IS 10 pe3yNbTaTy pe3ynbTaThl

pemieHus yaeOHbIX 3a1a9

Ilo3naBaTejibHBIEC:




CTPOSIT peueBOe BhICKA3bIBAaHHE B
YCTHOH M MICEMEHHOH Qopme
KoMMyKkaTHBHBIE. yIUTHIBAIOT
pa3HbIe MHEHHSI U CTPEMSTHCS K
KOOPAMHAINY PA3IUYHBIX TO3ULUH B
COTPKYIHHYECTBE

Tema 5. O0o01menue 3

HAHWH 10 XMMHH 32 Kypc 0CHOBHOI mK0JblL. [ToaroroBka k nroropoii arrecranuu ('MA) (104.)

57. Hepno TAYECKAN Ilepnonnueckuii 3ak0H 1 Hayyamcsa: 0606martp PeryasituBHbIe: [IpossustoT
3aKOH U Ilepnonuyeckas cucrema “HGOPMAIIHIO TIO0 TEME B BHJIE [TnanupyroT cBOM JIEHCTBUS B OTBETCTBEHHOCTb 32
I Kast XUMHUUYECKUX 3JIEMEHTOB 3 CX€M, BBIIIOJIHATh TECTOBBIE COOTBETCTBHHU C MOCTAB/IECHHON pe3yabTaTt

epruoantee . Y. MenaeneeBa. Ouznueckuii 3a/1aHus 3a/1a4ueil U yCIOBUSIMU €€ peanu3aluu
cacTeMa CMBICIT IOPSIIKOBOTO HOMEPA Ilo3HaBaTebHBIE: CTABST
I[. W. Menneneena B 3JICMCHTAa, HOMEPOB IIepHoia U 1 QOPMYIHPYIOT IIETH U TPOOIEMBI
CBETE TCOpHHU TpYyHIIbI. YpOKa; OCO3HAHHO U ITPOU3BOJILHO
CTPOGHHS aTOMa CTPOAT B YCTHOM U MMMCbMEHHOU
hopme
KoMMmyHuKaTUBHbBIE!
Bnanenue MoHoJIOrHYECKOH U
JIMATIOTMYecKol JopMaMu peuu

58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs :00001mars PeryasituBHbIC:

M3MEHEHUS CBOMCTR HU3MEHEHUS CBOMCTB 3JIEMEHTOB U UX “H(GOPMAIIHIO TI0 TEME B BHIIE Paznmuuator crioco6 u pe3ynsTat
COEIMHEHUH B TIEpUO/IaX U TPYNIaxX B | CXEM, BBIIIOJHATh TECTOBYIO JIeACTBUS

SJICMCHTOB \I,/I ux CBETE IPEICTABJIECHUN O CTPOEHUHU pabory, Ilo3HaBaTebHbBIE:

COCAMHEHNH B aTOMOB JIEMEHTOB. 3HAUCHHE Biageror o0IMM NpHEMOM PelleH s

IepuoJax v rpymnmnax IIepnonuyeckoro 3akoHa 3a7a4

B CBeETe KommykaTtuBHbIe:

TIPeCTABIICHHIA O JloroBapuBaroTcsi 0 COBMECTHOM

JIESITEIBHOCTH 0] pyKOBOJICTBOM

CTPOCHUH aTOMOB yauTenst

AJIEMEHTOB. 3HaYEHHUE

HepnonﬂquKoro

3aKOHa

59. | Buasl XUMHYECKHUX Bunbl XuMu4eckux CBs3€H U TUIIBI Hayuamcsa: 0606mats PeryasiTuBHbIE:

CBSI3eH M THIIBI KPUCTAJTUYECKUX PELIETOK. “HGOPMAIIHIO [0 TEME B BHJIE PasnuuaroT croco6 u pe3yabTar
B3aumocBs3b CTpOEHHUS U CBOMCTB TaOJIHIIBI, BBIIOIHSATH TECTOBYIO JIeACTBUS

KPUCTAJTTYCCKUX BEILECTB paboty IHo3naBarenbHbIe:

PCHICTOK. Brageror o61UM IPUEMOM PEeLICHHUS

B3aumocBa3b 3amad

CTPOCHUS U KommykaTtuBHbI€!

KonTponupyrot neiictBust napHepa




CBOMCTB BEIIECCTB

60. KJ‘IaCCI/I(I)I/IKaLII/ISI Krnaccuukaruss XAMHYSCKIX Hayuamcs: 06001mars PeryasituBHbIC:
XMMHYECKHX PEeaKIHit peakuui Mo pa3Iu4HbIM MpU3HAKAM “H(GOPMAIIHIO TI0 TEME B BHJIE Pasznmuuator crioco6 u pe3ynpTat
(4MCo U cOoCTaB pearupyronmx u CXeM, BBITIOJHSATH TECTOBBIC JIEHCTBUS
o pa3sjiInYHbIM . .
00pa3yIomuxcs BEUIeCTB; HATNIHe 3a/1aHus Ilo3naBartenbHbIE:
NpU3HaKaM. rpaHuULB pasaena ¢as; BrazeioT o0IMM IPUEMOM PEelIeHHUs
TEIUIOBOH (P PEKT; N3MEHEHHE 3a1ad
CTETIeHEH OKUCIICHHS aTOMOB; KommykaTtuBHbIe:
UCIIOJIb30BaHUE KAaTaIN3aTopPa,; JloroBapuBaroTcs 0 COBMECTHOM
HaIMpaBJIeHUE MPOTEKAHHUS). JIeSITEJIBHOCTH 10| PyKOBOJICTBOM
YUUTEIIS
61. CKOpOCTL CKOpOCTh XMMHUYECKHUX PEaKIUl 1 Hayuamcs: 06006mars PeryasituBHble: HmeroT nenoctHoe
XUMHYECKHUX PEaKIIHil (hakxTOpHI, BIUSIONINE HAa HEE “H(POPMAIIHIO TI0 TEME B BHJIE Pagnﬂqa}m croco0 u pe3ynpTaT MHPOBO33PEHHUE,
CXEM, BBITIOJIHATH TECTOBYIO JIeNACTBUS COOTBETCTBYIOLIEE
paboty Ilo3naBaTenbHbIE: COBPEMEHHOMY
Brnazgerot 00IuM MpUeMOM peIieHus | YPOBHIO Pa3BUTHS
3a1a4 HayK1
KommykaTtuBHbIe:
KoHTponupyroT neicTBus napTaepa
62. KHaCCI/I(I)I/IKa]_H/Iﬂ IIpocThie U ClIOKHBIE BEIIECTBA. Hayuamcs: 0600marh IIposBisitoT
HEOPraHHIECKUX Meraniel 1 HEMETaIbl , COCTaB, “H(GOPMAIIHIO TI0 TEME B BHIIE JIOOpPOKENaTENEHOCTh
KJIacCUpHUKAIIHS CXeM, BBITIOJHATH TECTOBYIO ,OT3BIBUUBOCTb, KaK
BCILECTB paboTty ITOHUMaHHUE TyBCTB
JIPYTUXIIONEH U
63. | CaolicTBa OO0urre XMMUYECKUEe CBONCTBA Hayuamca: o6o0marpb PeryasituBHble: COTIEPEKUBAHNE UM
HEOPraHUYECKUX OKCHJIOB M THAPOKCHJIOB (OCHOBAaHUH, | WH(OPMAIMIO IO TEME B BHJIE PasmigatoT crioco6 u pesyasTar
KHCJIOT, aM(DOTEPHBIX TUAPOKCHUIIOB), | CXEM, BBHIMOJIHATH TECTOBYIO JIeACTBUS
BELICCTB cosia B cBete TOJ paboty Ilo3naBaTenbHbIE:
Brazgerot o0muM npueMoM pemieHus
3a1a4
KommykaTuBHbIe:
KoHnTponupyroT aelicTBUs napTHEpa
64. | [ eneTnueckKue I'enetnueckue psiipl MeTasa, Hayuamcs: o6006mare PeryasituBHble:

pAIBI METAJLNA,
HEeMeTaa u

NepexoaHOro Merajiia

HEMETA/JIa W NEPEXOHOr0 METalia

“HGOPMAIIHIO 110 TEME B BHIE
CXeM, BBIMIOJHSATH TECTOBYIO
paboty

PasnuuaroT crmocod u pe3yabTar
JefcTBus
Ilo3naBatenbHbIe:
Bnazgerot o0muM mpueMoM pemieHus
3a1a4
KommykaTuBHbIe:

KoHnTponupyroT aelicTBHs napTHEpa




65.

Tpenunr-
TECTUPOBAHUE TIO
Bapuantam ['TA

TpeHuHr-recTupoBaHue 10
BapuaHTam [ MA npouuisix et u
JEMOBEpPCUU

PerynsTuBHbIC:

Paznuyaror criocoO u pesyibraT
JIeHCTBUS

ITo3HaBaTenbHbIE:

Beipaxkator
aJieKBaTHOE
TMOHMMAaHUE MMPUIUH
ycIiexa u Heyclrexa

HPOILITIBIX JIET U Bnazgerot 00muM mpueMom perieHus | yueOHou
ACMOBCPCUU 3aza4 JeATCIbHOCTH
KommykaTtuBHbIe:
KoHTponupyroT neicTBus napTHepa
60. KOHTpO JIbLHASA TectupoBaHue 1o BapuaHTam Hayuamcs: npuMeHsTh PeryasiTuBHBIE: OCYIIECTBIIAIOT
paﬁoTa Ned I'MA nemoBepcuu H((I))J'Iy‘leHHLIC 3HAHMA U MOIIArOBBIA M UTOTOBBIA KOHTPOJIb
chopMHUpOBaHHBIE YMEHUS IS 0 pe3yNbTaTy
Pemenne F'HA pereHns y4eOHBIX 3a/1a9 Ilo3HaBaTeJbHBbIE:
CTPOAT PEUEBOE BHICKA3bIBAHUE B
YCTHO# M MHCbMEHHOH Gopme
KommykaTtuBHbIe:
DopMyITUPYIOT COOCTBEHHOE MHEHHUE
Y TIO3UIINIO
67 | Pesepn
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