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ITosicHUTENbHAA 3aNIHCKA

Pabouas nporpamma 1151 9 kiacca 0611eo0pa3oBaTeNIbHBIX YUPEKICHUN

(6a30BBIi YPOBEHB).
Pabouas mporpamMMa cocTaBlieHa B COOTBETCTBUU C TpeOoBaHUsAMH DelepaibHOr0 rocynapcTBEHHOrO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
obmero obpa3oBaHUsl BTOPOTO MOKOJeHHA, [IpuMepHO# mporpaMMbl OCHOBHOTO 00IIero odpa3oBaHusi 10 XMMUU U aBTOpckoil [Iporpammer kypca
xumun U1 8-9 kimaccoB o01eo0pazoBaTenbHbIX yupexaeHui(6a3osbiit yposens) O.C. ['abpuensna (2012roga). Hactosmas nporpaMma y4uThIBaeT
pexkoMeniauuu [IpuMepHoil mporpaMMbl IO XMUMHUU JJIs1 OCHOBHOM IIKOJIBI.
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Pabowas mporpaMma N0 XHMHHU: KOHKPETH3UPYET TOJOkKeHHs @DOyHAaMEHTAIbHOTO sApa COACpP)KaHUS OOYYEeHUS XHUMHUH C Y4ETOM
MEXIPEIMETHBIX CBSI3€H YUYEOHBIX INPEAMETOB E€CTECTBEHHO-HAYYHOI'O LIMKJIA; OMNPEIENAeT IOCIENI0BAaTEIbHOCTh M3YUEHUS E€AMHMIL COJAEP KaHUS
o0y4yeHus XUMHU U (popMupoBaHUs (pa3BUTHs) OOLIMX Yy4EOHBIX U cHENM(PUUECKHX NMPEIMETHBIX YMEHH; 1acT OPUEHTHUPOBOYHOE paclpeseieHue
y4eOHOr0 BpEMEHH 110 pa3/ielaM U TeMaM Kypca B MOJJAJIbHOCTHU «HE MEHEe».

Conepxanue MporpaMMmbl HAampaBJIeHO HAa OCBOCHHWE 3HAHMM M Ha OBJAJEHHE YMEHHSMH Ha 0a30BOM YypPOBHE, HYTO COOTBETCTBYET
O6pazoBarenbHO MporpaMme mKojsl. OHa BKITIOYAET BCE TEMBI, IPETYCMOTPEHHBIE (ellepalbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus 10 XUMUHU U aBTOPCKON IPOrpaMMoii yueOHOTo Kypcea.

ITporpamma kypca «XUMHUM» IOCTPOEHA HA OCHOBE CIIUPAIbHOW MOJIEIH, IPEelyCMaTPUBAIOLIEH TOCTENEHHOE PA3BUTHE U YIITyOJIeHUE TEOPETUUECKUX

HpGZICTaBJICHI/Iﬁ npu JIMHEMHOM 03HAKOMJICHHH C OMIIMPUYICCKHUM MaTCpUaioM

OO0yuenue ocymiecTBisieTcs: Ipu nojaepxkke LlenTpa 0Opa3oBaHus eCTECTBEHHO-HAYYHOU HanpaBieHHOCTH «Touka pocTay, KOTOpBIi co3aan
Ui pa3BUTUS y OOYYalOIIMXCS €CTECTBEHHO-HAyYyHOW, MaTreMaTH4ecKoW, MH()OPMAIMOHHOW TIpaMOTHOCTH, (HOPMUPOBAHMS KPUTHUECKOTO W
KpEaTUBHOI'O0 MBIIUIEHHUS, COBEPIIEHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYyYHOU HalpaBICHHOCTH, a TaKXe JIJIs NPAKTHUYECKOH OTpabOTKH ydueOHOTro
MaTepHaia 1o yaeoHoMy HpeaMery «XHUMHUD».

Hcnonb3oBanue obopynoBanus neHTpa «Touka poctay npu peanusanuu gasHoi Ol mo3BosseT co3aTh yCIOBUS:

* ISl pacIIMPEHUs COJAEPKAaHUS IKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;

* JUIs IOBBIIIEHUS 1T03HABATEIbHON aKTUBHOCTH 00YyYarOIUXCsl B €CTECTBEHHO-HAY4YHOH 00acTu;

* ISl pa3BUTHSI IMYHOCTH peOeHKa B Mpoliecce 00y4eHNs: XUMHUH, €ro CIOCOOHOCTEHN, POPMUPOBAHUS U YAOBIETBOPEHUS COLIMATIBHO 3HAUMMBIX
MHTEPECOB U MOTPEOHOCTEH;

* 17151 pabOoTHI C OJTAPEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIMH X Pa3BUTHUS B Pa3IMUHBIX 00JacTsIX 00pa3oBaTeNbHOM, TBOPUECKON 1€ATEIbHOCTH.
[Tpumensiss ungpoBbie 1a0OpPaTOPUU Ha YpPOKaX XHMMHUH, y4yalllMecs CMOTYT BBIOJHUTH MHOXECTBO J1a0OpaTOPHBIX pabOT M SKCIEPUMEHTOB IO
IIporpaMMe OCHOBHOM IIIKOJIBI.

B npeaMeTax €CTCCTBCHHO-MAaTCMATUYCCKOI'O IMKJIa BEAYIIYIO POJIb UTPACT NO3HABATCIIbHAA ACATCIIBHOCTD U COOTBCTCTBYIOIIUC el Mo3HaBaTeIbHbIE

yLIC6HBIC JIeicTBus. B CBSI3U ¢ 9TUM OCHOBHBIMH W EJISIMH 06yqe}mﬂ XMMHHU B OCHOBHOM IIIKOJI€ SIBIISTFOTCS:



1) dopmupoBanue y o0y4aromuxcss yMEHUSI BUJIETh M MOHUMATh LIEHHOCTh 00pa3oBaHusl, 3HAUMMOCTh XUMHUECKOTO 3HAHUS JUIS KaXKJAOTO YeJIOBEeKa
HE3aBUCHMO OT €ro Mpo(hecCHOHATBHON NEATEIbHOCTH;, YMEHHS pa3inyaTh (akThl U OLEHKH, CPABHUBATH OLIEHOYHBIC BBIBOJBI, BHJIETh UX CBS3b C
KPUTEPUSIMH OLIEHOK M CBA3b KPUTEPHEB C ONPEAEICHHON CcUCTeMOM IeHHOcTed, (GopMyaupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO IO3UIIMIO;
2) opmupoBaHue y o0ydyaroIIMXCsl LEIOCTHOIO MPEICTABICHUSI O MUPE U POJIM XUMHUHM B CO3/JaHMM COBPEMEHHON €CTECTBEHHO-HAayYHOM KapTHHBI
MHUpa; YMEHUS OOBICHATh OOBEKTHI U MPOLECCH OKPYXKAIOIIEH NeHCTBUTENBHOCTH — IPUPOJIHON, COLMAIBHOM, KYJIbTYpPHOH, TEXHUYECKOU CpEbl,
HCIIONb3Ys JUTSL 3TOTO XUMUYECKHE 3HaHUA;
3) npuoOpereHue oOy4arOIIMMUCS OIbITa Pa3HOOOpa3sHOM JesTEIbHOCTH, IIO3HAHMS U CAaMOIIO3HAHMS; KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEH), UMEIOIINX YHMBEPCAJIbHOE 3HAUEHHUE JUI PA3JIUYHBIX BUJIOB JEATEIBHOCTH: pEIEHHs MpoOJieM, MPUHATHS PELIeHUH, MOoKCKa,
aHanu3a U 00paboTKKU MH(POPMAIMH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHH, COTPYAHHYECTBA, OE30MIaCHOTO OOpAaIIeHHsI C BEIECTBAMH B
ITOBCEJHEBHOM KU3HH.

3agayamu u3ydeHus y4eOHOro npeamera « XMMHus» B 9 Kitacce SBISIFOTCS:

y4eOHbIe: (HOPMUPOBAHHE CUCTEMbI XMMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYUYHOW KapTUHBI MUDA;

pa3sBHMBaIOIMe: pA3BUTHE JIMYHOCTU OOYYAIOIIMXCS, MX HUHTEJUIEKTYalbHOE M HPAaBCTBEHHOE COBEpPUICHCTBOBAHME, (OPMHUpPOBAHUE Y HHUX
T'YMaHUCTHYECKUX OTHOIIEHUHN U 3KOJOTUYECKH 11€JI€CO00pa3HOT0 MOBEIECHUS B OBITY U B TPYAOBOM AESATEIBHOCTH;

BOCIIMTATe/bHbIe: (OPMUPOBAHME YMEHUH Oe30MacHOro oOpalleHHs C BELIeCTBaMH, MCIOJIb3YEeMbIMM B IIOBCEAHEBHOM JKM3HHU; BbIpabOTKa
MIOHMMAaHMsI OOIECTBEHHOM MOTPEOHOCTH B PAa3BUTHUU XMMMH, a TaKke (OPMHUPOBAHME OTHOLICHHMS K XMMMHU KaK K BO3MOXKHOW oOiactu Oymyriein

MIPAKTUYECKON EATEIbHOCTH.

O0mas xapakrepucTuka yue0HOro npeamMera « XUMHsD)
B cootBercTBUM ¢ DenepanabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 0OOIIero oOpa3oBaHUs ydalluecs AOJKHBI OBIA/IETh

TaKNMMHU IT103HAaBaTCIbHBIMU y‘IC6HLIMI/I ﬂeﬁCTBHHMH, KaK YMCHHUC (I)OpMy.]'II/IPOBaTL HpO6JlCMy U TUIIOTE3Yy, CTABUTH LCIU U 3ada4U, CTPOUTH IIJIAHbI



JOCTUKEHMS LIeJIed ¥ peLIeHUs] IIOCTAaBICHHBIX 3a/1a4, [IPOBOJIUTh AKCIIEPUMEHT U HA €r0 OCHOBE JEJIaTh BBIBOJIbI U YMO3AaKIIOUEHHUS, IPEACTABIATh X
U OTCTauBaTh
CBOIO TOUYKY 3peHMs. Kpome 3Toro, y4amuecs TOJDKHBI OBJIAJETh IPUEMAMHU, CBA3AHHBIMU C ONPEACICHUEM MTOHATHI: OTPaHUYUBATH UX, OIUCHIBATH,
XapaKkTepu3oBaTh U cpaBHUBATh. Cle10BAaTENBbHO, IPU U3YYEHUU XMMUHU B OCHOBHOM IIKOJIE y4YallMecs JOJDKHBI OBJIALETh YY€OHBIMM JIEHCTBUAMH,
MO3BOJISIOMIMMHU UM JJOCTHYb JINYHOCTHBIX, MPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
[Ipemyaraemast mporpaMma 1Mo XMMHUH PacKpbIBaeT BKJIAJ y4eOHOTO IMpEAMETa B IOCTHIKECHUE IIeJIei OCHOBHOTO OOIIEro 00pa3oBaHMs U OINpPEeIIsieT
BaXHEHILINE COJEP/KATEIBHbIE INHUU IIPEIMETA:

BelleCTBO — 3HAHMS O COCTaB€ M CTPOEHUM BELIECTB, MX BAKHEHIINX (PU3MUYECKUX M XUMHUECKUX CBOMCTBaX, OMOJIOrMYECKOM JI€HCTBUU;
* XHMHUYecKasi peakuusi — 3HaHUA 00 YCIOBHAX, B KOTOPBIX MPOSIBIISIOTCS XMMUYECKHAE CBOWCTBA BEIIECTB, CIIOCO0AX YNPaBICHUS XUMUYECKHUMU
IpoLeccamy;
* IPUMeHeHHe BelleCTB — 3HaHUS U ONBIT MPAKTUYECKOH JeATeIbHOCTH C BEIleCTBaMH, KOTOpbIe HanboJiee 4acTo ynoTpeOIIstoTCs B TOBCETHEBHON
KHU3HU, IIUPOKO HCIOJIB3YIOTCS B IIPOMBILIEHHOCTH, CEJIbCKOM XO3SIHCTBE, Ha TPaHCIIOPTE;
* I3bIK XMMHMHM — CHCTE€Ma BaXXHEUIINX MOHATUI XUMHUHU U TEPMUHOB, B KOTOPBIX OHU ONUCBIBAIOTCS, HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB, T. €.
UX Ha3BaHMs (B TOM YHCII€ U TPUBHAJIbHBIE), XUMUYECKHE (DOPMYJIbI U YpaBHEHUS, a TaK)Ke MpaBuja rnepeBoja HHGOpMalMK C €CTECTBEHHOTO SI3bIKa
Ha SI3bIK XMMHHU ¥ 00paTHO.
ITpu otGope conmepkaHusi, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUUTHIBAJIOCh, YTO Mepes O0IUM 00pa3oBaHUEM He CTOUT 3ajada MpodhecCHOHAIbHON
MOATOTOBKU O0YYaIOIIUXCS. DTO OMPENENIUI0 MOCTPOCHHE Kypca Kak OOUIeKYJIbTypHOTO, HaIlpaBJIEHHOTO, Mpexae Bcero Ha (OpMUPOBAHHE U
pa3BUTHE MHTEpeca K U3yUYEHUIO XMMHUU. YUTE€Ha OCHOBHAsi OCOOEHHOCTH MOJAPOCTKOBOIO BO3pacTa — Hayallo Mepexoja OT JIETCTBA K B3POCIOCTH,
KOTOPBIN XapaKTepu3yeTcsl pa3BUTHEM [TO3HABATEIBHON ChEPHI.
Ha sTane ocHOBHOro 00Iero cpegHero o0pa3oBaHMs MPOMCXOIUT BKJIIOUYEHHE O0y4aroIIMXCs B MPOEKTHYIO U HCCIIEIOBATENBLCKYIO JESITeIbHOCTD,
OCHOBY KOTOPOH COCTaBJISIOT TaKW€ yYHUBEpCAIbHbIE yuyeOHbIE NEHCTBHs, KaK YMEHHE BHJIETh NMPOOJIEMBI, CTABUTH BOIPOCHI, KiIacCU(PULIUPOBATH,

Ha6HIOJIaTI), MIPOBOAWUTE SKCICPUMCHT, AC€JIAaTh BBIBOJALI U YMO3AKJIIIOYCHNA, 06T)$ICH$ITB, JA0Ka3bIBaTh, 3alllUIaTb CBOW HACH, AAaBaTb OIIPCACICHHUA



noHsATUsAM. Cro/1a k€ OTHOCSTCS MPUEMBI, CXOJIHBIE C OINpPEACIICHUEM MOHSITUHN: ONMMCAaHUE, XapaKTePUCTUKA, pa3bsICHEHUE, CPAaBHEHUE, Pa3JIMUCHHUE.
dopMHUpOBaHUE ITUX YHUBEPCATBHBIX YUCOHBIX EHCTBUI HAUMHACTCS €€ B HAYAIBHOHN IIKOJIC, & B KYpPCe XUMUU OCHOBHOM IITKOJIBI MMPOUCXOTUT UX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBS3U € 3THM pe3epBHBIE Yachl IJIAHUPYETCS] UCIIOIb30BaTh Ha POPMUPOBAHUE U PA3BUTHE YMEHUH MPOEKTHOMN U

HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, YMCHHUE BUACTH HpO6J'IeMBI, ACIaTh BBIBOABI 1 YMO3aKJIHOUCHUS.

MecTo yuedHOro npeamMera B y4eOHOM IIaHe

OCOoOEHHOCTBIO ~ COJiepKaHUs Kypca «XUMHs» SBIAIOTCA TO, YTO B 0a3uCHOM ydyeOHOM (0Opa3oBaTeiabHOM) IUIAHE ATOT MpPEeIMET MOSBISIETCS
MIOCJIETHUM B Py U3YYEHHUS €CTECTBEHHOHAYYHBIX AMCUMIUIMH. /[aHHAas HeoOXOAMMOCTb OCBOEHHUs OOBSCHSETCS TeM, YTO IIKOJBHUKU JOJKHBI
o0JlaziaTh HE TOJIBKO OIPEEIIEHHBIM 3aI1acoM TPEIBAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUHM, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM
MBIIUICHHEM. YYallUMHUCS YK€ HAKOIUIGHBl 3HAHUS MO0 CMEXKHBIM JUCHMIUIMHAM IIMKJIA: OHWONOTHH, (GHU3UKH, MaTeMaTHKH, Treorpadum,
c(OpMHPOBATINCH YMEHUS aHAJTU3UPOBaTh, BECTH HAOIIOI€HUS, CPABHUBATH OOBEKTHI HAOIIOICHHUS.

B coorBercTBUM ¢ y4eOHBIM IUIAHOM Ha H3y4eHHE XMMHUHM B 9 Kiacce OTBOAMUTCS 2 yaca B Hexenmto, 70 yacoB B Toj, IPU HOPMaTHBHOMN
MIPOIOIDKUTENBHOCTH Yy4eOHOro roma 35 y4eOHBIX Henelb. B COOTBETCTBHHM CO CIOXHBIIEHCS TNMPAKTHKOW OpraHU3allii OCHOBHOTO OOIIEero
oOpa3zoBaHHsl B 00pa30BaTEIbHBIX YUPEKIACHUSX OOIIero oOpa3oBaHMs peajbHas MPOJOJDKUTEILHOCTh y4eOHOTO Toja MEHbBIIE HOPMAaTUBHOW M
coctapinsieT 34 yueOHble Henenu. Takum oOpa3oM, Bpemsl, BblensieMoe pabouuMu y4eOHBIMH TUIaHAMH Ha W3y4eHHe XMMHUU B 9 Kiacce Ha NMpakTHKe
paBHO 68 4vacam.

C yuéroM HEen30eXKHBIX MOTEPh Y4EOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3MUYHBIMH OOBEKTUBHBIMH MPUYMHAMH, a TaKXKe HEOOXOIUMOCTH BBIIECICHUS
JOTIOJTHUTEIHPHOTO BPEMEHH Ha W3YyYeHHE OTIENBHBIX BOMPOCOB Kypca XMMHHU MPOTPAMMON TIPEAYCMOTPEH OOJBIION 00BEM pe3epBHOTO BpeMeHH -6
9acoB.

IIporpamMmmMon pe1yCMOTPEHO IIPOBEACHUE:

KOHTPOJIbHBIX paboT — 4,

MPAKTHYECKUX paboT — 6 4acoB.



Cpok peanu3ay IporpaMMbl — OMH y4eOHBIH TO.

®DopMbl, METOABI U CPEIACTBA 00YUEHHUS, TEXHOJIOTUH
B nanHoMm kilacce BeAylmMMU METOAAMU O0yUYEHHUS IPEIMETY ABIAIOTCS: 00bSICHUTENbHO-NUTIOCTPATUBHBIN U PENIPOJYKTUBHBIN, XOTS UCIONb3YeTCs U
YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCIONB3YIOTCS 3JEMEHTHI CIEAYIOIIMX TEXHOJOTHH: JIMYHOCTHO -OPMEHTHPOBAHHOE OOydeHue, oO0ydeHue ¢
npuMeHeHneM onopHbIx cxeM, KT, npoekTHas nesTenbHOCTb.

Hcnonb3yrores cienyrouie GopMbl o0ydeHHs: Yy4ueOHbIe 3aHATHUSA, HKCKYpCUHM, HaOJIIOJCHUs, OMbITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOW U
JIONOJTHUTEIBHON JIMTEpaTypol, aHaiau3, MOHUTOPHUHI, HccieloBarelbckas pabora, mnpeseHTanus. OmnpenerneHHOE MECTO B OBJIAJCHHUU JaHHBIM

KYPCOM OTBOIMTCS CAMOCTOSTEIHHON paboTe: MOATOTOBKA TBOPUECKUX paboT, COOOIICHHI, pedeparTos.

®opMbI IPOMEKYTOYHON H HTOIOBOM aTTECTALMH

[TpomerxyTouHas aTTecTanus NpoBOIUTCS B (hopMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATENbHBIX PadoT;

- IPAKTUYECKUX;

- TBOPUECKUX paboT.

VYuyarmuecss IpoxoasaT WTOTOBYIO aTrTectanuio — B Bujae [A.

O6yuenue Benércs no yueOHuky O.C.I'abpuensn «Xumus 9 Kiaccy, KOTOPBIM COCTABISET €AUHYIO JIMHUIO YU€OHUKOB, COOTBETCTBYET (peiepalibHOMY

rOCYJIapCTBEHHOTO 00pPa30BaTEeIbHOTO CTaHAApPTa BTOPOTO IMOKOJEHUS 0a30BOro YpOBHS M peanu3yeT aBTOpckyro mporpammy O.C.I'abpuensHa(

2016r.)



OTanunTebHbIe 0CO0EHHOCTH Padoueil MporpaMMbl M ABTOPCKOI

OCHOBHOE COJIEpKaHUE ABTOPCKOM MOJTHOCTBIO HAIJIO OTPAXKEHHUE B JaHHOW pabouell mporpamme.

B pabouyio mporpamMmy 1o XMMHH BHECEHBI H3MEHEHHsI TI0 CPAaBHEHUIO C aBTOPCKOM: U3 pe3epBa nobapneHo 1 yac Ha «MeTtamib» U AobaBieH lyac
Ha [IpakTukym 1 «CBolcTBa METANIOB U MX COeIWHEHUI». OCHOBHOE OTJIMYME JaHHOW pabodeil mporpamMmbl OT aBTOPCKOM COCTOMT B TOM, YTO B
aBTOPCKOHM MporpamMme MpaKkTHYeCKHue paboOThl CTPYNIUPOBAHBI B OJOKM - XHUMHYECKHE NPAKTHKYMBI, KOTOPBIC MPOBOISATCS TIOCIE W3YYCHHUS
HECKOJIbKUX pa3/IeNioB, a B pabouell MporpaMMe 3TH K€ MPAKTUUYECKUE pabOThI JAIOTCS MOCIE W3YyYEHUsS KOHKPETHOW TeMbl. DTO MO3BOJISIET JIy4Ile
3aKpeNUTh TEOPETHMUYECKUH MaTepuan Ha MPAKTUKE W MPOBEPUTh NMPAKTHUUECKHE YMEHHUS U HABBIKM HEMOCPEACTBEHHO IO JaHHOW Teme. UToObI
MPOBECTU MPAKTHUYECKYI0 pabOTy MO KOTAa-TO M3YUYEHHOH Teme, TpeOyeTcs IOMOJHUTEIbHOE BpeMs Jii MOBTOPEHUS TEOPETHUECKHUX OCHOB, UTO

HCKJIIOYAeTCsl B IAHHOU pabouelt mporpamme.

Pasien KonudecTBo 4acoB B aBTOPCKOM KosanuyecTBo 4yacoB B padoueit

nporpamMmme nporpamMmme
1. Bgenenune. OOmas XapakTepUCTUKAa XUMHUECKUX DJIEMEHTOB U
XuMudeckux peakuui. llepumonnueckmit 3akoH u  Ilepuogmyeckas 10 10
cucrema Xumuyeckux anemeHToB JI.1.Menneneesa
2.Meransl 14 14 +1 +2+1
3.Ilpaktukym 1 «CBoiicTBa METAJIIOB U UX COSTUHEHUN» 2 -
4.Hewmetamibl 25 25+3
5. IIpaktukym 2 «CBOWCTBAa HEMETAIIJIOB U UX COEAMHEHUN» 3 -
6.000011eHIE 3HAHUN TT0 XUMHH 32 KYpPC OCHOBHOM IIIKOJTBI. 10 10
[Toaroroska k 'NA.
Peseps 6 4
Hroro:

70 70




Pe3y.m>TaTaM 0CBOCHMHA KypCa XMMHUHU

HpI/I HN3YUCHHUH XUMHU B OCHOBHOH IIKOJIE 00ECIIEUNBAETCS JOCTUIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U MMPCIAMETHLIX PC3YJILTATOB.

JInuyHOCTHBIE:

® B IICHHOCTHO-OPHUEHTAIMOHHOMN cepe — YyBCTBO FOPJOCTHU 32 POCCUNCKYIO XUMUYECKYIO HAYKY, TYMaHHU3M, OTHOLLIEHUE K TPYAY,
LEJIEyCTPEMIICHHOCTb;

e (dopMUpOBaHUE IEHHOCTHU 3[J0POBOTO U OE30MACHOT0 00pa3a KU3HU; YCBOCHHE MTPABIII MHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B UPE3BbIYAIHBIX CUTYALUAX, YTPOXKAIOLIUX )KU3HU U 3J0OPOBBIO JIFOACH;

® B TPYAOBOil chepe — roTOBHOCTH K OCOZHAHHOMY BBIOOPY JlajbHeiIIel 00pa3oBaTeIbHOM TPACKTOPHH;

e B II03HaBaTENbHON (KOTHUTUBHOM, MHTEJIEKTYalIbHON) chepe — yMeHHUe YIpaBisiTh CBOSH MO3HABATENBFHOU J1eATETHbHOCTBIO.

e (opmMupoBaHHE OCHOB SKOJOTUYECKON KYIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTUUECKOTO MBIIIUICHHS], PAa3BUTHE OTIBITA

OKOJIOTHYCCKH OpHeHTHpOBaHHOﬁ pe(l)HeKCHBHO'OHeHO‘{HOﬁ n HpaKTquCKOﬁ ACATCIIbHOCTHU B ) KU3HCHHBIX CUTYAIUIX,

MertanpeamerHsbie:

® YMEHHE CaMOCTOSATENBHO ONPEIEATh LIEeIU CBOEro 00yYeHHsl, CTaBUTh M (POpMyIUpoBaTh Ui ceOs HOBBIE 3aJaun B y4éOe M MM03HaBaTEIbHON
NEeATEIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECH! CBOEH MTO3HABATEIBHOM JEATEIBHOCTH;

® YMEHHE CAMOCTOSATEIbHO IJIAHUPOBATh IYTH JOCTHKEHHUS 1IeJIel, B TOM YHCIIe aJbTepHATUBHbIE, OCO3HAHHO BBIOMpPATh Hanbosee 3¢ (HeKTUBHbIE
COCOOBI pelIeHusl y4eOHBIX U TO3HABATENbHBIX 33/1a4;

® YMEHUE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3YJIbTATaMU, OCYLIECTBIIATH KOHTPOJIb CBOECH JEATEIBHOCTH B MPOLECCE NOCTUKEHUS
pe3ynbTarta, ONpeAeNsaTh CIocoObl ACMCTBUIM B paMKax MpeJIOKEHHBIX YCIOBHM W TpeOOoBaHUM, KOPPEKTUPOBATh CBOU JIEUCTBHUS B

COOTBETCTBUU C U3MEHSFOLIEICS CUTYyaLNEN;



® YMEHHE OLICHUBATh NPaBUIIBHOCTh BBIIIOJHEHUS y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTHU €€ PEeLeHMS;

® BJIaJICHHME OCHOBAMM CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PEIIEHUI U OCYLIECTBICHHS] OCO3HAaHHOI'O BbIOOpa B y4eOHOH M MO3HABATEIbHOM
NEeSATEIbHOCTH;

® YMEHHE OIpEeNeNATh MOHATH, CO3/IaBaTh 00OOIIEHNUS, YCTaHABIMBATh aHAJIOTHH, KIACCH(PHUIIMPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHHS U
KPUTEpUM Ul KIacCU(pHUKALMM, YCTAaHABJIMBAaTh IPUYMHHO-CIEJICTBEHHbIE CBSI3M, CTPOUTb JIOTMYECKOE PACCYXJIEHHUE, YMO3aKIIOUeHHE
(MHIYKTUBHOE, I€YKTUBHOE U 110 aHAJOTUH) U JIeJIaTh BHIBOJIbI;

® YyMEHHE CO3/aBaTh, IPUMEHATH U IIPE0OpPa30BbIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBI JJIs peIlIeHUs YUeOHbIX U MI03HABATENbHBIX 3a/1a4;

® YMEHHE OPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTbh C YUUTENIEM U CBEPCTHUKAMM; pabOTaTh MHAMBHUYAIbHO U B
IpyIIe: HaxOQUTh O0Ilee pelleHHe M pa3peliaTh KOHQUIMKTBI Ha OCHOBE COIVIACOBAHUSA MO3ULMH M yuéTa HMHTEpecoB; (HOPMYIUpPOBAThH,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

® YMEHHUE OCO3HAHHO HCIIOIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBHH C 3a/1au€ii KOMMYHUKAIUU JJIs BBIPA)KEHUS CBOMX YYBCTB, MBICIIEH U
noTpeOHOCTEH; MIIaHUPOBAHUS U PETYISILIUN CBOEH eATENIbHOCTH; BIIaJIeHHE YCTHON M MHChbMEHHOM peublo, MOHOJIOTMUECKONH KOHTEKCTHON

peubio;

L4 q)OpMI/II)OBaHI/IC " pa3BUTHUEC KOMIICTCHTHOCTHU B 00JIaCTH MCITOJIb30BaHUS I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TGXHOHOFHﬁ;
L4 q)OpMI/IpOBaHI/IC U Pa3BUTHUC ISKOJOTMYCCKOI'O MbINUICHHUA, YMCHUC IIPUMCHATHL €TO B HO3H&B8.T€J'IBHOI>1, KOMMYHHKaTHBHOﬁ, COHH&HBHOﬁ

IPAaKTUKC U HpO(I)CCCHOHaHLHOﬁ OpHUCHTalHH.

IIpeameTHbIe:
1.B no3naBarenbHO cdepe:
® []aBaTb OIIPENEICHUsS WM3YUYECHHBIX IOHATHUH: «XHUMHUYECKUH JJIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCTbIE U CIOKHBIE BEIECTBAY,

«BCIICCTBO», «<XUMHUYCCKasA Q)opMyna», «OTHOCHUTCIIbHAA aTOMHAas MaccCa», «OTHOCUTCIIbHAA MOJICKYJIApHasA MacCa», «BaJICHTHOCTb), «CTCIICHb



OKHCJICHHUA», KKPUCTAJITIMYCCKAs PCUICTKA», KOKCUABD, KKUCIIOTHD», «OCHOBAHUAY, «COJINY, «aM(bOTepHOCTb», CKUHAOUKATOP», «HCpI/IOIII/I‘-ICCKI/Iﬁ
3aKOH», «IICPUOAUYICCKAA Ta6n1/1ua», «HU30TOIBD», «XUMHUYCCKAA CBA3b», «IJICKTPOOTPULATCIIBHOCTE)», «XHUMHUYCCKAs pCaKUUA», «KXUMHYCCKOC
YPpaBHCHHE», «T'CHETHUYCCKAA CBA3b», «OKHUCICHHUC)», «BOCCTAHOBJIICHHUC), <QIJIICKTPOJIUTHYCCKasA OJUCCOHALUAY», «CKOPOCTh XHMHYCCKOH
PEAKIUU;

® OIUCaTb ACMOHCTPAIMOHHBIC 1 CAMOCTOATCIIbHO MMPOBCACHHBIC XUMHWYCCKUC SKCIICPUMCHTBI;

¢ OMHUCBLIBATH U PA3JIMYATh U3YUCHHBIC KJIIACChl HCOPTAHNUYCCKUX COGHHHGHHﬁ, IMPOCTHIC U CJIOKHBIC BEIICCTBA, XUMHNYCCKHUEC PCAKIINH,

L4 KJ'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTHI U SIBJICHUA,

® JICJIaTb BBIBOJAbI M YMO3AKJIIOYCHHA M3 H&6JIIOIIGHPII>1, HU3Y4YCHHBIX XHMHUYCCKHX SaKOHOMepHOCTeﬁ, IMPOrHoO3NpOBaTh CBOICTBa HCHU3YUCHHBIX
BCIICCTB 110 aHAJIOTUH CO CBOMCTBaAMH HU3YYCHHBIX;

® CTPYKTYPUPOBATb H3y‘IeHHbII>'I MaTepurall U XUMHUYCCKYIO I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIO U3 JPYTHUX UCTOYHUKOB,

¢ MOICIUPOBATH CTPOCHUC aTOMOB 2JICMCHTOB 1-3 nepuoaoB, CTPOCHUEC ITPOCTBIX MOJICKYII;

2.BIIeHHOCTHO — OPMEHTAIMOHHOM cepe:
® aHATM3HWPOBATh M OIICHUBATH MOCIEACTBHS ISl OKPYXKAIOIIeH Cpeapl OBITOBOW M MPOU3BOJCTBEHHOW IESITENLHOCTH YETIOBEKa, CBSI3aHHOU C
nepepaboTKON BEIIECTB;
3. B tpynosoii chepe:
® IPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT;

4. B cdepe 0e30MaCHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb MTPHU OTPABIEHUSIX, 0’KOTAaX U IPYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U JJAOOPATOPHBIM 000pYI0BAaHUEM.



TemaTuueckoe IIAHUPOBAHHUE yqeﬁﬂoro MaTtepuaJia

Ne HasBanue riiaBsl Konungectso IIpakTrnueckue KoHTtposbHbIE
IJIaBbI 4acoB paboThI paboThI
Bsenenne. O6mias 6 Nel
XapaKTEPUCTHUKA XUMUYECKUX
3JICMEHTOB U XMMUYECKUX
peakuuii. [leprnonnueckuii
3aKoH H llepnognyeckas
CHCTEMAa XMMHYECKHX
anemenToB J[.M1.Menaeneera
1. MerTamasl 18 Nel-3 No2
3. Hemeramnsr 28 Ne4-6 Ne3
5. O06001eHre 3HaHUH 110 XUMUH 10 N4
3a KypC OCHOBHOM ILIKOJIBI.
IToaroroeka x I'A.
6. Pezeps 4
Hroro 70 6 4




OcHoBHoOe coaep:kaHHue Kypca

Beenenne. O0masi xapakTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XuMHYeckux peakuuii. Ilepumognyecknii 3akon u Ilepuoguyeckas cucrema
xummnuyeckux 3jemMenToB JI. U. MenaeneeBa (10 4)

XapaKTepucTHUKa 3JIEMEHTA 110 €ro nojoxkeHuto B Ilepuonnueckoit cucreme xumuyeckux 3neMeHToB . 1. MenaeneeBa. CBoiicTBa OKCHIOB, KUCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TEOPHUM 3JIEKTPOJIUTUYECKOW IUCCOLMALMM U OKHUCICHHUS-BOCCTAHOBJICHUs. [lOHSATHE O NEpeXOaHBIX 3IIEMEHTAX.
AmdorepHocTs. ['enerndeckuil psa nepexonHoro snemenra. [lepuonuyeckuil 3axkoH u Ilepuoguueckas cuctema XxumMuueckux saemeHToB J[. .
MenpeneeBa. XuMudeckas OpraHu3alis >KMBOW U HEKUBOU NPUPOBI. XMMHUYECKHUM COCTaB siApa, MAHTUM U 3€MHOU KOPbL. XMMHUYECKUE DJIEMEHTHI B
KJIETKaX >KUBBIX OPraHu3MOB. Makpo- u MukposiaemMeHTsl. O0001IeHre CBEICHUI 0 XUMUYEeCKUX peakuusax. Knaccuduxaius XuMuyeckux peakiuui mo
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTaB PEarupyroliux U 00pa3yroIIMXCsl BEIIECTBY, «TEIIOBOM 3(PPeKT», «HaIllpaBIeHUE», «M3MEHEHUE CTerneHel
OKHCJIEHUS 3JIEMEHTOB, OOpa3yIOLIUX pearupyrolire BelIecTBa», «(a3a», «MCIOJb30BaHHE KaTanuzaropa». [IoHSATHE O CKOpPOCTH XMMHMYECKOM
peakuuu. GakTopsl, BIUAIOMINE HA CKOPOCTh XUMHUECKUX peakuuid. Katanuzatops! u katanu3. IHruOUTOpsl. AHTUOKCHIAHTHI.

JdemMoHcTpanuu.

Paznuunble popmel Tabmunel . Y. MenneneeBa. Moaenu aToMoB 3JeMeHTOB 1—3-10 meprojoB. Mojenb CTpOeHHs 3€MHOTo Iiapa (IornepeyHbIi
pazpe3). 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT MPUPOIbl PEearrpyrolluX BEIIECTB. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOH peakluu OT
KOHIEHTPALlMU pPEearupyroliuX BEIIECTB. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaklMH OT IUJIOU[aJM CONPUKOCHOBEHMSI pEarupyrolux BeELIECTB
(«xumAmumn  cioi»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW DPEAKIUM OT TEMIIEpaTypbl pEarupyroliuX BeHIeCTB. |'OMOTEHHBIH M TI'eTEPOTrEHHBIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JlaGopaTopHbIe ONBITHI.

1. ITosmyyeHnue ruipokcuaa MUHKA U UCCIEAOBAHKUE €ro CBOMCTB. 2.MojaenupoBanue noctpoeHus l[lepuoandeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa. 3. 3amenienne xene3oM meau B pactBope cyiabdara meau (II). 4. 3aBUCUMOCTh CKOPOCTH XWMHUYECKOW PEAKIIUU OT TPUPOIBI

pearupyromux BCIICCTB Ha ITPUMCPE BSaHMOI[efICTBHH KHCJIOT C MCTalJIaMU.



5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaklMy OT KOHLIEHTPALMK pearupyoux BEIIeCTB Ha IPUMeEPE B3aUMOEUCTBUS LINHKA C COJITHOM KHUCIOTOM
Pa3IMYHON KOHLICHTPALIVH.

6. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiy OT IUIOIIAAN CONPUKOCHOBEHUS Pearupyrolmx BewecTB. 7. MoaenMpoBaHue «KHUIIALIETO CIIos». 8.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIMU OT TEMIIEpaTypbl pearupyroliux BEIecTB Ha IpuMepe B3aumoaencTeus okcuaa meau (I1I) ¢ pactBopom
CEpHOI KHCIIOTHI pa3INdHON TemmepaTypsl. 9. Pa3noxenne nepokcuaa BoAopoaa ¢ moMombsio okcuaa mapranma (IV) u xatanassl. 10. O6Hapyxenue
KaTaja3bl B HEKOTOPBIX NUIIEBbIX NpoaykTax. 1 1. MHrubupoBanue B3auMo1eiCTBUS KUCIOT ¢ METAJIJIAMH YPOTPOIIMHOM.

IIpenmerHbie pe3yJbTaThl 00y4eHHS

Yyamuics X0J1KeH ymems:

HCIOJIb30BaTh MPU XapaKTEPUCTHKE IPEBPAIICHUN BELIECTB MOHATUSA: «XUMUYECKas PEaKLUMs», «PEaKUUU COCTUHEHHS», «PEaKLUUU Pa3IoKEHUSD),
«peaKuu 0OMEeHay», «PEAKIMH 3aMEIECHHS», «PEaKIUU HEUTPAIN3aluN», «IK30TEPMHUYECKIE PEAKIIUN», «IHIOTEPMUUYECKIE PEAKIIUN», «00paTUMbIE
peaknumn», «HEeoOpaTHMble peaKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUN», «TOMOTEHHBIE pEeaKIUN», «TEeTePOreHHbIE pPEaKLUn,
«KATAIUTUYECKHUE DPEAKLHN», «HEKATAIMTUYECKUE PEaKIUM», «TEMJOBOH 3(PQPEeKT XUMHUECKOW peaKkIHMU», «CKOPOCTh XMMUYECKOH peakuuu»,
«KaTamm3aTop»;

XapaKTepu30BaTh XHMHUYECKHE 3JIEMEHTHl 1—3-r0 MepHozoB MO HX MoJoKeHHI0 B Ilepmommueckoil cucreme Xumuyeckux siemeHToB J[. H.
MenieneeBa: XMMUYECKHH 3HAK, MOPSIKOBBIA HOMEp, MEpUOJl, TpyIna, MOATPYIINa, OTHOCUTENbHAs aTOMHAas Macca, CTPOCHHE atoMa (3apsia sjipa,
YHCII0 MPOTOHOB U HEMTPOHOB B sijipe, 00LIee YMCIIO0 AEKTPOHOB, paciipeieIeHUe 3JEKTPOHOB O JIEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (opMyIa,
Ha3BaHWE W THUI BBICIIETO OKCUIA W THUIPOKCHUAA, JIETY4Ero BOJOPOTHOTO COCTUHEHHS (111 HEMETAIIIOB));

XapaKTepu30BaTh OOIIME XHMHUYECKHE CBOWCTBA aM(OTEpPHBIX OKCHUIOB U THUJIPOKCHUJIOB; MPUBOAUTH NPUMEPHl PEAKIHUM, MOITBEPKIAIOLINX
XUMHUYECKHE CBOICTBA aM(POTEPHBIX OKCUIOB U THJIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEaKIUil 0 YUCIY U COCTaBY MCXOTHBIX BEIIECTB M MPOAYKTOB PEAKLUH; TEIUIOBOMY 3 (PEKTY; HApaBIECHUIO

IMPOTCKAHUSA PCAKIIUU; U3MCHCHUIO CTEIEHEW OKHCIICHUS 9JICMCHTOB,; arp€raTHOMY COCTOSHHIO HCXOAHBIX BCHICCTB; YH4aCTHIO KaTaJIn3aTopa,



OOBSICHATh M TPUBOJIUTH HPUMEPH BIUSHHUS HEKOTOPHIX (DaKTOpoB (MpUpoAa pearupyroliux BELIeCTB, KOHIEHTpAIMs BEIIECTB, AABICHHE,
TEMIIEPATypa, KaTalIu3aTop, IOBEPXHOCTh CONPUKOCHOBEHMSI pEarupyOIMX BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKLIU;

HaOJI0AaTh M ONMCHIBATh YPAaBHEHUS PEAKLIUI MEX 1Y BEIIECTBAMU C IIOMOLIbIO €CTECTBEHHOT'O (PYCCKOIO MJIM POJIHOTO) SI3bIKA U SI3bIKA XMMMUU;
IIPOBOJIUTH ONBITHI, MOATBEPKAAIOLINE XUMUUECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U TMAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON peakLuu
OT pa3IMuHBIX (PaKTOpOB (IpUpOAA pPEArHpyIONIMX BEIIECTB, KOHIIEHTPALMs BEIECTB, AABICHHE, TEMIIEpaTypa, KaTalu3aTop, MOBEPXHOCTh

COIPUKOCHOBEHHUSI pearupyrouux BEeIEeCTB).

MeTtanpeameTHsblie pe3yabTaTbl 00y4eHHs

Yyamuiics 10J12KeH ymems:

OTPEIEIATH 1eJIb y4eOHOUM NeATEIbHOCTH C IOMOIIBIO YUYUTENS U CAMOCTOSITENIBHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, padoTas Mo IJIaHy, CBEPATh
CBOM JICHCTBUS C LIETBIO U MPU HEOOXOAMMOCTH HCTIPABIIATH OIIHMOKH C TOMOIIIBIO YYUTEINS U CAMOCTOSITENIHLHO;

COCTABJISITh AHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJICIHN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U MPEJCTABIEHUEM MX B MPOCTPAHCTBEHHO-TpapUUecKOr MIM 3HAKOBO-
CUMBOJIMYECKOM (popme;

OTIpEETISATh BUBI KIIACCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBJIATH NMPSIMOE AEAYKTUBHOE J1I0KA3aTENBCTBO.

Tema 1. Meramast (14 4)

[Tonoxenne MeramioB B Ilepumonnueckoin cucreme xumudeckux sneMeHToB [I. M. MenneneeBa. Metannmueckas KpUCTaJNIMYECKas pPEHIETKA U
MeTaJuThIecKasi XuMu4eckas cBsi3b. O0mnue ¢puzndeckue cBoiicTBa MeTauioB. CIuiaBbl, UX CBOMCTBA M 3HaUYE€HHWE. XMMUUYECKHE CBOMCTBA METAJLIIOB KaK
BOCCTAaHOBUTEJICH, a TAK)KE€ B CBETE WX MOJOXKEHHS B DJIEKTPOXUMHUYECKOM DSy HampspKEHUH meTauioB. Koppo3usi MeTaioB U CrocoObl OOPBOBI C

Hell. Metamnsl B mpupoje. O01mmue crnocoObl UX MOTyYeHUS.



OO0mas XxapaKkTepucTHKA IIeJT0YHBIX MeTa/LI0B. MeTamiel B ipupoae. O0mue criocods! ux nonydenus. Ctpoenne atoMoB. [lenodnsie MeTambsl —
MIPOCTHIC BEIIECTBA. BaxkHeHne coeTMHEHNS MIETOYHBIX METAIJIOB — OKCHJIBI, TUAPOKCUIBI U CONU (XIJIOPUABI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinpie ynoopenus.

O01mas xapakTepucTUKA 3JIEMEHTOB IJIaBHOM noaArpynnsl Il rpynnsi.

Crtpoenue aromoB. lllenouno3eMenbHbIE METAIbI — MPOCThIE BellecTBa. BakHellne coeAMHEHUsl IIETOYHO3EMEIbHBIX METAJIOB — OKCHJBI,
THJIPOKCHJIBI M COJTH (XIJIOPUABI, KapOOHATHI, HUTPATHI, CYJIb(athl, pocharsl), UX CBONCTBA M MPUMEHEHHE B HAPOTHOM XO3SIICTBE.

AJIIOMUHH.

Crtpoenue aroma, Qu3MvecKkre M XMMHUYECKHE CBOWCTBA MpocToro BemlecTBa. CoeqUHEHUS aTIOMUHHUS — OKCHUJI U THAPOKCUA, UX aM(OTEpHBI
xapakrtep. Baxuelune conu amoMuHus. [ I[puMeHeHne antoMUHUS U €r0 COEUHEHUI.

Keaeso.

Crtpoenue aToMa, GU3NYECKUE K XUMUYECKHE CBOMCTBA MPOCTOrO BellecTBa. | eHeTHYeCKue psibl Fe'? uFe®™.

Baxueiimme conu xene3a. 3HaUSHHUE Kelle3a U €r0 COSAUHEHUN sl IPUPOIbl U HAPOJHOTO XO35HCTBA.

JeMoHcTpanuMm.

OO0pa3ipl MIENOYHBIX U MIETOYHO3EMENIbHBIX MeTauioB. OOpa3iisl CrutaBoB. B3aumojaeiicTBue HaTpus, TUTUS U KaJblius ¢ BOJoW. B3aumoneiicTBue
HaTpHUs U MarHus ¢ KMUciaopozoM. Bzaumozeiicteue MetaioB ¢ HeMeTaiuiamu. [lonyuenue runpokcuaos xenesa (11) u (I11).

JlaGopaTopHbIe ONBITHI.

12. B3auMopelcTBue pacTBOPOB KUCIIOT U coJiei ¢ MetaimiaMmu. 13. O3HakoMiieHHe ¢ pynamu xenesa. 14. OkpammvBaHue MIAMEHN COTSMH IIET OYHBIX
MeTaiuioB. 15. B3aumogelictBue kanbius ¢ Bogou. 16.1lonydenne ruipokcnia Kaablus U UCCIEAOBAHUE €r0 CBOWCTB.

17. Tlomy4yeHue THUIAPOKCHIA ATFOMUHHMS W HCCIEIOBAHWE €ro cBOMCTB. 18. B3aummoneiicTBue xene3a ¢ consiHOM kuciotoi. 19. Ilomyuenue
ruapokcuoB xkenes3a (I11) u (I1II) u usyuenue ux cBOMCTB.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH S

Yyamuiics 10J1KeH ymems:



HCIIOJIB30BaTh IPU XapaKTEPUCTUKE METAJUIOB UM UX COCIAMHEHUM IOHATHUA: «METAJUIbD), «pPsifi aKTUBHOCTH METAIIOBY», «IICIOYHBIE METAJLIBDY,
«ILEJIOYHO3EMEIIBHBIE METaJUIbl», MCIOJIb30BaTh MX IPU XAPAKTEPUCTHUKE METAUIOB; /1aBaThb XAPAKTEPUCTUKY XUMHUYECKHMX JJIEMEHTOB-METAJLIOB
(IETOYHBIX METaJUIOB, MarHus, Kajblus, allIOMMHHMS, Keje3a) Mo ux mnojokeHuto B Ilepmommyeckoil cucteme xumudeckux siementoB J[. U.
MenzeneeBa (XMMHUYECKUN 3HAK, MOPSAIKOBBIM HOMEp, MEpUOJ, IpyIMa, MOArPYyIMa, OTHOCUTEIbHAs aTOMHAas Macca, CTpOeHUEe aToma (3apsn sjpa,
YHCIO NPOTOHOB M HEWTPOHOB B sifpe, OOIIee YHCIO AJIEKTPOHOB, PACHPEACIICHHE AJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
¢dbopmyra, Ha3BaHHUE U THIT BBICIIETO OKCHJIA M THIPOKCUIA);

HA3bIBATh COCIMHEHHS METANIOB M COCTABJIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IIHe (PU3NUECKHe U XMMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHATH 3aBUCHMOCTH CBOMCTB (MJIM MPE/ICKA3bIBaTh CBOWCTBA) XUMUYECKUX AJIIEMEHTOB-METAIUIOB (Paglyc, METAIUIMYECKUE CBOWCTBA JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COEIMHEHUHN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB U
TMJIPOKCUIOB, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT MoJioxkeHus B [lepuonnyeckoil cucreme xumuueckux aiaemeHToB /1. . Menneneesa;
OIUCHIBAThH OOIME XUMHUYECKHE CBOMCTBA METANIOB C IOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJHOTO) S3bIKA U S3bIKA XUMUH;

COCTABJISAITh MOJIEKYJISIDHBIE YPABHEHUs PEAKLMM, XapaKTEPU3YIOLIMX XMMHYECKHE CBOWCTBA METAUIOB M HUX COCAMHEHHWH, a TaKXXe DJIEKTPOHHBIE
YPaBHEHUs MIPOLIECCOB OKUCIICHHUS-BOCCTAHOBIICHHUS],;

YPaBHEHUSA JIEKTPOIUTUYECKON NUCCOLMALIMN; MOJIEKYIISPHBIE, IIOJIHBIE U COKPALLIEHHbIE HOHHBIE YPABHEHUS PEAKLIUN C yYaCTUEM DJIEKTPOJIUTOB;
YCTaHABIUBATh IIPUYHUHHO-CIECACTBEHHBIE CBA3U MEXIY CTPOCHUEM aTOMAa, XUMUUECKOW CBA3bIO, TUIIOM KPUCTAUIMYECKOW PELICTKA METAIIOB U UX
COEMHEHMH, X 00IKUMHU (PU3HUECKUMU U XUMUYECKUMU CBOWCTBAMU;

ONMCHIBATh XMMHUYECKHE CBOWCTBA HIEJOYHBIX M IIEJTOYHO3EMENIBHBIX METAJJIOB, a TAK)KE AJTOMHHMS M Kejle3a M MX COCIMHEHHM C IOMOIIBIO
€CTECTBEHHOT'0 (PyCCKOTO MJIM POJHOTIO) SI3bIKA U A3bIKa XUMUMY;

BBINOJIHATE, HAOIIOJaTh U OMUCHIBATh XUMUYECKHM SKCIEPUMEHT MO PACMIO3HABAHUIO BXKHEHIIINX KATHOHOB METAJJIOB, THPOKCH/1-HOHOB;
JKCIIEPUMEHTAJIBHO UCCIIEI0BATh CBOWCTBA METAJNIOB U UX COECAUHEHUN, PEIIaTh YKCIIEPUMEHTAIIBHBIE 3a1a4M 110 TeMe «MeTaiisy;

OITMCHIBATh XUMUYECKUH OKCICPUMCHT C IMTOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO NI pO}IHOFO) sA3bIKA U A3bIKa XUMUU,



MIPOBOAMTH PACUETHI M0 XUMUYIECKUM (OpMYJIaM B YPAaBHCHHSIM PEAKIINi, MPOTEKAIOIINX C YIaCTUEM METAIIIIOB U UX COCTMHCHUH.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHH s

VYvyamuiics 10J17KeH ymems:

paboTaTh 1O COCTaBICHHOMY IUIaHY, UCIOJIb3Ys Hapsly ¢ OCHOBHBIMU U JIOMOJHUTENbHBIE CPEJICTBA (CIIPABOYHYIO JIMTEPATYPY, CIOKHBIE TIPUOOPHI,
cpenctBa MKT); ¢ moMommpro yaurtenst oTOUpaTh JUIsl pelieHuss Y4eOHbBIX 3aa4 HEOOXOIUMBIC CIIOBAPH, YHIIMKIONEANH, CIIPABOYHUKH, JICKTPOHHEIC
JTUCKH;

COIIOCTABJIATh U OTOUpaTh MH(GOPMAIIMIO, TTOTYYCHHYIO U3 Pa3IUYHBIX MCTOYHUKOB (CIOBApH, HSHIMKJIONEINH, CIPABOYHHUKH, JJIEKTPOHHbBIE TUCKH,
ceTb IHTEpHET);

MIPEJICTaBIATh HHPOPMAIIMIO B BUC TA0JIUII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHCIIe ¢ mpuMeHeHueM cpencts UKT;

oOpMIIATH CBOM MBICIIH B YCTHOW M MHCHBMEHHON PEYM C YUYETOM CBOMX YYCOHBIX U KM3HCHHBIX PEUEBBIX CHUTYyalllid, B TOM YHCIIE C MPUMEHECHUEM
cpencts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYILIECTBIIATH J10Ka3aTe€IbCTBO OT MPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M MX COeJUHEHUH (2 4)

1. OcyuiecTBiieHHE IENOYKU XUMUYECKUX MpeBpaieHuid. 2. [Tonyuenue u cBOMCTBAa COEAUHEHNUN METAIIOB. 3. Perienne skcrepuMeHTaIbHbIX 3aa4
Ha pacro3HaBaHUE U MOITYYEHUE COCITMHEHUI METAJIJIOB.

IIpeameTHBbIE pe3yJbTaThl 00yUYEeHUS

VYyamuiics 10J1KeH ymems:

oOparmiaTscs ¢ JIabopaTOpHBIM 00OPYIOBAHHEM M HAarpeBaTeIbHBIMU TPHUOOPAMH B COOTBETCTBHUH C MPABMIIAMH TEXHUKH 0€30MMaCHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMH METAJIOB M UX COSAMHEHUI U SIBICHUSIMHU, IPOUCXOISAIINMH C HUMU;

OMUCHIBATh XUMHUECKUH SKCIIEPUMEHT C TTOMOILbIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U S13bIKA XUMHH;

ACIaTh BBIBOJEI IO PE3YyJIbTaTaM IMIPOBCACHHOTO SKCIICPUMEHTA.



MeTanpeameTHblie pe3yJabTaTbl 00y4eHH s

VYyamuiics 10J1KeH ymems:

OTIpeIeTIsATh, UCXO0/1 U3 YUeOHOM 3a/1auu, He0OOXOIUMOCTh UCIIOJIb30BaHUS HAOMIOIEHUS WIIH SKCIIEPHUMEHTA.

Tema 3. Hemerajuibl (25 v)

OOmas xapakTepucTUKa HEMETaUIOB: mojoxeHue B llepuomnueckoit cucteme xummueckux snemeHToB [[. M. MenpeneeBa,0c00€HHOCTH CTPOSHUS
aTOMOB, 3JIEKTpooTpuLaTeabHOCTh (D0) KakMepa «HemeTammudHocThy, psaa 0. Kpucramimdeckoe CTpoeHHE HEMETANIOB — IMPOCTHIX BEIIECTB.
Annorponusi. @u3znyeckre cBOMCTBa HEMETAIIOB. OTHOCUTENIBHOCTD MOHATUN «METAILII» U «HEMETaJLI.

Bopopoa.llonoxenue Bonopoaa B Ilepronnueckoit cucreme xumuueckux 3yeMeHToB . Y. MenneneeBa. CTpoeHune aToMa U MOJIEKYJibl. Pu3nuecKue
Y XMMUYECKHE CBOMCTBA BOJIOPO/Ia, €TO MOJYyUYCHUE U IPUMEHEHHUE.

Bona.

Crtpoenune monekynsl. Bogoponnas xumuyeckasi cBsizb. DU3WdecKue CBONCTBA BOJbI. AHOMAaNuU CBOWCTB BoAbl. ['mapodunbHbie U TuapodoOHbIE
BelllecTBa. XUMHUYECKHE CBOMCTBa BOJbl. KpyroBopoT Bonbl B mpuponae. Bomoouuctka. Asparus Bojsl. beiToBble (GumbTpbl. MuHEpaabHbIE BOJBIL.
JucTtunnupoBaHHas BOJa, €€ MOJTyYeHne U TPUMEHEHHE.

O01mas xapaKkTepucTHKA rajJioreHoB.

Crpoenue atomoB. [IpocTbie BelecTBa 1 OCHOBHBIE COEMHEHUS TAIOT€HOB, MX CBOMCTBA.

Kpatkue cBenenus o xmope, Opome, ¢prope u ioze. [I[puMeHeHre raroreHoB U UX COeAMHEHUN B HApOJAHOM XO3SIHCTBE.

Cepa.

Crpoenue aToma, ajlIOTpONus, CBOMCTBA U MpuMeHeHue pomoOuueckoit cepbl. Okcuasl cepsl (IV) u (VI), ux nomydenue, cBoiicTBa U MpUMEHEHHUE.
CepHnas KUCIOTa U €€ COJIU, UX TPUMEHEHNE B HAPOHOM XO035iMCcTBE. [[pOM3BOICTBO CEPHOUN KHUCIIOTHI.

A3or.

Crpoenue aTomMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, OJy4eHHE U npuMeHeHne. Coiu aMMOHHMSI, UX CBOMCTBA

u npumenenue. Okcuapl azota (1) u (IV).



A3OTHast KUCIIOTa, €¢ CBOMCTBAa M ImpUMeHeHHe. HUTpaTel ¥ HUTPUTHI, poOIeMa UX COAEPKAaHHS B CEIbCKOXO3SMCTBEHHON MPOAYKIIUH. A30THBIC
yIOOpeHUsI.

Dochop.

CtpoeHue aroma, ajuIOTPOMHs, CBOWCTBa Oeioro W kpacHoro ¢ocdopa, mx mnpumeHeHue. OCHOBHbIC coemuHeHus: okcun ¢ocdopa (V) u
oprodocdopnas kucnora, pocdarsl. DochopHbie yIoOpeHUs.

Yraepon.

Crtpoenue atoma, amnorpomnusi, cBoicTBa Moaudpukamnuii, npumenenune. Okcunsl yriaepoga (II) u (IV), ux cpoiictBa u npumenenue. KapOoHarsr:
KaJIbIIUT, CO/Ia, OTAlll, UX 3HAYECHUE B IPUPOJIC U KU3HH YEIIOBEKA.

Kpemnuii.

CrpoeHue aToMa, KpUCTAJUIMUYECKUM KpeMHUM, ero cBoicTtBa M npumeHnenue. Oxcupa kpemuus (IV), ero nmpuponansie pasHOBUIHOCTU. CHIMKATHI.
3HaueHue COeANHEHNI KPEMHUS B )KMBOW U HEKMBOH npupoe. [ToHsTHE 0 CHITMKATHOM MPOMBIIIIEHHOCTH.

JdemMoHcTpanuu.

OOpa3zupl rajJjoreHoB — IMPOCThIX BelleCcTB. B3anMopeiicTBue TajoreHOB ¢ HaTpHEM, C aJlOMUHUEM. BbITecHeHHMe XJIopoM Opoma WM HojAa M3
pacTBOpOB MX coJieil. B3auMmoencTBre cepbl ¢ METauiaMu, BOJIOPOJOM M KUCIOpOAOM. B3anmoneicTBre KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C
Mmenpto. Tlornomenne yrieMm pacTBOpPEHHBIX BEIIECTB MJIM ra3oB. BoccraHoBineHHe Menu U3 ee okcuaa yriaem. OOpasibl NPUPOAHBIX COEIMHEHUN
xJyopa, cepbl, ochopa, yriaepona, kpemHus. OOpa3ibl BaXHEHIINX Ui HAPOJHOTO XO3SHCTBA Cylb(aToB, HUTPATOB, KapOOHATOB, (ocdaToB.
OO6pa3s1ibl cTeKIa, KEpaMHUKH, IIEMEHTA.

JlaGopaTopHbie ONBITHI.

20. Tlomyyenue m pacnozHaBanue Bojaopoaa. 21. McciaegoBaHue MOBEPXHOCTHOTO HATSKEHHWS BOAbI. 22.PacTBOpeHHE NMEpMaHraHata Kaiaus Wiu
MeIHOro Kymnopoca B Boje. 23. I'mapartanus oGe3BokeHHoOro cynbparta meau (II). 24. M3roronenue rumncoBoro orneudarka. 25. O3HaKOMIIEHHE ¢
KOJUIeKIIHeW OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MUHEpalnbHOW Boabl. 27. KauecTBeHHas peakius Ha TaJOTeHUA-HOHBI. 28.

[Tonyuenue u pacnoznaBanue kuciopoza. 29. 'openue cepsl Ha Bo3ayxe U B kuciopoae. 30.CBoiicTBa pa3daBieHHOM cepHOM KUCIOTHL. 31. M3yueHnne



cBoWcTB ammuaka. 32. Pacno3naBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOHM KHCIOTHL 34. B3aumozeiicTBuE KOHLEHTPUPOBAaHHON
a30THOW KUCJIOTHI ¢ Mepio. 35. T'openue docdopa Ha Bozayxe U B Kuciopoze. 36. PacnoznaBanue docdaros. 37. ['openue yris B kuciopose. 38.
[Tony4yenue yrosbHOM KUCIOTHI B U3ydeHue ee cBorcTB. 39. [lepexo kapOOHATOB B rHAPOKapOOHATHI.

40. Paznoxxenune ruapokapoonara Hatpus. 41. [lomydeHrne KpeMHEBOH KHUCIOTHI U U3YUCHHUE €€ CBOMCTB.

IIpenmeTrHble pe3yJibTaThl 00yUeHHS

Yyamuics X0JIKeH yMemn:

UCII0JIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COCAUHEHUH MOHATUSA: «HEMETAIUIBI», «TAJIOTE€HBD», «aJUIOTPOIIHBIE BUIOM3MEHEHUN», OKECTKOCTh
BOJIbI», «BPEMEHHAas ’KECTKOCTh BOJABI», «IIOCTOSIHHAS dKECTKOCTh BOABI», «00I1ast KECTKOCTb BOABIY;

JlaBaTh XapaKTEPUCTUKY XMMUYECKHUX AJIEMEHTOB-HEMETAIIOB (BOAOPO/A, TAJIOTEHOB, KUCIOPO/a, Cephl, a30Ta, ¢ocdopa, yriepoaa, KpeMHHUs) MO X
nosiokeHno B Ileproguueckoil cucreme xumuueckux sneMmeHToB JI. M. MenneneeBa (XMMHUYECKUI 3HAK, MOPSAKOBBIA HOMEpD, MEPHUOJ, IPYIIIA,
MOJrpyImna, OTHOCUTENbHAs aTOMHAas Macca, CTpOEHHE aToMa (3apsiji sApa, YMCIO HNPOTOHOB M HEHUTPOHOB B spe, OOIIee YHCIO 3IIEKTPOHOB,
pacnpeziesieHue IEKTPOHOB MO AJIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (pOpMyra, Ha3BaHUE M THUI BBICHIETO OKCHJAA U THAPOKCUAA, popmyna u
XapakTep JIETy4ero BOJIOPOAHOIO COETUHEHUS);

Ha3bIBaTh COEAMHEHUS HEMETAIOB U COCTABIATh UX (POPMYJIBI 0 HA3BAHMIO;

XapaKTepu30BaTh CTPOECHUE, 001IHe (PU3NYeCKre U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIOB;

OOBSCHATh 3aBUCHMOCTh CBOMCTB (MJIM MpEJCKa3blBaTh CBOMCTBA) XMMHUYECKHX 3JIEMEHTOB-HEMETAJJIOB (paJnyCc, HEMETaNInYecKHe CBOWMCTBA
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MMM COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB U THJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIWHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MoJyioxkeHUsl B llepumonnueckoit
cucreMe XuMudeckux seMeHToB [1. 1. Menneneena;

OIIMChIBATDH 06H_II/Ie XHUMHYECKHE CBOMCTBA HEMETAJIJIOB C IIOMOIIBIO €CTECTBEHHOTO (py'CCKOFO niIn pO,Z[HOI‘O) A3bIKa U A3bIKa XMMUU,



COCTaBJISATh MOJIEKYJISIPHBIE YPAaBHEHUS PEaKLUH, XapaKTEPU3YIOLIMX XUMUUYECKHE CBOMCTBA HEMETANIOB U MX COEIMHEHUH, a TAK)KE 3JIEKTPOHHBIE
YpaBHEHHUS [IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS;

YPaBHEHHUS IEKTPOIUTUYECKON JUCCOLUALMU; MOJIEKYJIIPHBIC, TIOJHBIE U COKPAICHHBIE HOHHBIE YPABHEHUS PEAKLUMI C y4aCTUEM DJIEKTPOJIUTOB;
YCTAaHABIIMBATH IPUYUHHO-CIIEACTBEHHBIE CBA3H MEXKIY CTPOCHUEM aTOMa, XMMUYECKOH CBA3BI0, TUIIOM KPUCTAINIMYECKON PEIIETKA HEMETAJIOB U UX
COeMHEHUH, X 00mMMHU (PU3NIECKUMHU U XUMUYECKUMHU CBOHCTBAMU;

OIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJOPOJA, TAJIOT€HOB, KHCIOPOAA, Cephl, a3ora, (ocdopa, rpadura, anmasza, KpeMHHS U HX COCAWHEHUH C
MIOMOILBIO €CTECTBEHHOI'O (PYCCKOr0 WIM POJAHOIO0) s3bIKA U A3bIKAa XUMUM,

OIUCBIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIbI U BBIIIOJIHATH COOTBETCTBYIOIUI UM XUMUYECKUN SKCIIEPUMEHT;

BBITIOJIHATH, HAOMIOJATh ¥ OMKCHIBATh XMMUYECKHI IKCIIEPUMEHT 10 PACMO3HABAHUIO MOHOB BOJIOPOJAa M aMMOHUS, cylb(aT-, KapOoOHAT-, CHIIMKAT-,
docdar-, xsopua-, OpOMHI-, HOTUIA-HOHOB;

9KCIIEPUMEHTAIILHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U X COEIMHEHUH, PEIIaTh HKCIIEPUMEHTAIIbHBIE 3a1auu 110 TeMe «Hemeramiby;

OIUCHIBATh XUMHUYECKUI SKCTIEPUMEHT C MTOMOILBIO €CTECTBEHHOTO (PYCCKOT0 WIIM POJAHOTO0) S3bIKA U 3bIKA XUMUH;

MIPOBOAUTH PAcU€Thl 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM peakLnii, MPOTEKAIOIINX C Y4aCTUEM HEMETAIIIOB U UX COEMHEHUH.
MertanpeamMeTHble pe3yJbTaThl 00y4eHUs

Yyamuiics 10JIKeH ymems:

OpPraHU30BBIBaTh YU€OHOE B3aUMOACHUCTBUE B IpyMIie (pacnpeaessaTh poit, J0r0BapuBaThCs APYT C IPYTOM U T. [1.);

MpeBUIETh (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUM;

MTOHUMATh MIPUYMHBI CBOETr0 HeycIexa U HaXOIUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallNH;

B JIMAJIOTE C YYUTENIEM YYUTHCS BhIpabaThIBaTh KPUTEPUH OLCHKU M OMPENENIATh CTENEeHb YCHEIIHOCTH BBIMOJIHEHMs CBOE paboThl U pabOTHI BCEX,
UCXOJS U3 UMEIOIINXCS KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPUH OLIEHKH U TI0JIb30BaTHCSI UMM B X0JI€ OLIEHKH U CAMOOLIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTUPY €€;

MOATBEPK/IaTh apTyMEHTHI (pakTamu;



KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHUIO;

CIIyIIATh APYTUX, MBITATHCS MPUHUMATH JIPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHUS,

COCTaBJIATH pedepar 1o ornpeaeaeHHon hopme;

OCYUIECTBJISATh KOCBEHHOE Pa3JICIUTENbHOE 1I0KA3aTeIbCTBO.

Tema 4. [IpakTuxkym 2. CBoiicTBa coelMHEeHUIT HEMeTAJLI0B (3 q)l

1. Pemenne sxcnepuMeHTaNBHBIX 3a/1a4 110 Teme «[loarpynmna ramoresnosy. 2. Pemenne sxcnepumMeHTaIbHbIX 3a1a4 1o Teme«lloarpynmna kuciopomay.
3. Pemienne skcnepuMeHTaNIbHBIX 3a1a4 1o Teme «[loarpynmna azorax». 4. Pemenue skcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna yriepoaa». S.

HonyquHe, CO6I/IpaHI/Ie H PaCIlIO3HaBaHHUC I'a30B.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHUs

VYyamuiics 10JI2KeH yments.

oOpamiarecs ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUH C NMPaBUIIaMU TEXHUKH O€30I1aCHOCTH;
Ha0Jt0/1aTh 3a CBOMCTBAMM HEMETAJIJIOB U X COEAMHEHUN U SIBICHUSIMH, TPOUCXOSAIIUMHU C HUMH;

OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOI'O (PYCCKOT0 UM POJHOTIO0) SI3bIKA U A3bIKa XUMUM;

JIeJIaTh BBIBOJBI 10 PE3YNIbTaTaM IPOBEJEHHOIO HKCIIEPUMEHTA.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHust

VYyamuiics 10J17KeH ymems:

OTIpEeIETIATh, UCXO0/1A U3 YUeOHOU 3a/1auu, He0OX0JMMOCTh UCIIOJIb30BaHUs HAOMIOIEHUS HIIM AKCIIEPUMEHTA.

Tema 5. O60011eHHE 3HAHMI 10 XUMMH 32 KYPC OCHOBHO# mKoJbI. [Toaroroska

K rocyaapcrBeHHoi urorosoii arrecraunu (F'HA) (10 4v)



ITepnonnueckuit 3axkoH u [lepuoandeckas cucrema xumudeckux ieMeHToB 1. 1. MenaeneeBa. @u3nuecKuil CMBICII IIOPSIKOBOIO HOMEPA JIEMEHTA,
HOMEPOB MEpUOJIa U IPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH B IEPUOJAX U IPYIIax B CBETE IPEICTaBICHUN O
CTPOEHHUH aTOMOB HJIEMEHTOB.

3HavYeHHE MEPUOJUYECKOr0 3aKOHA. BUABI XMMHYECKUX CBS3€M M TUIIBI KPUCTAUIMYECKHX PEIIETOK. B3anMOCBSI3b CTPOECHHSI M CBOMCTB BELIECTB.
Knaccugukanus XuMHUeCKUX peakuid 0 Pa3iIuYHbIM MIPU3HAKAM (YMCIIO U COCTaB pearupyrommx 1 00pa3yonuxcs BEIECTB; HATUYHE

rpaHuipl pasnena ¢as3; TerIoBoW A(PQEKT; U3MECHEHUE CTEICHEH OKMCIICHHS aTOMOB; HMCIOJIBb30BaHHME KaTalM3aTopa; HANPaBJICHUE MPOTCKAHMUS).
CkopocTh XMMHMYECKUX peakiuuid u (paxTopsl, Biusiomme Ha Hee. OOpaTHUMOCTh XMMHYECKHX pEaKIHMid U CrIocOoObl CMEIICHHS XUMHYECKOIrO
paBHOBECHS.

[IpocTeie U cioXxHBIE BelecTBa. MeTamibl 1 HeMeTalibl. ['eHeTH4ecKue psiibl MeTajia, HeMeTallia U nepexogHoro mMetamuia. OKCUIbIU THAPOKCH bl
(ocHOBaHMsI, KHUCIOTBI, aM(oOTepHbIE THAPOKCUIBI), coiau. Mx cocraB, knaccupukamuss U OONIME XUMHUYECKHE CBOWCTBA B CBETE TEOPHUHU

BHeKTpOHI/ITH‘IeCKOﬁ JAUCCOIIHMAIIHN.

JIMYHOCTHBIE Pe3yJIbTAThI 00yUYeHUs

VYyammiics 1015KeH:

3HAmMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBA3aHHBIE C PA3BUTUEM XHMHH M OOIIECTBA; TOCTHKEHHUS B 00JIaCTH XUMUU U KYJIbTYpHBIE
Tpaauluy (B YaCTHOCTH, HAayYHbIE TPATUIMU) CBOEH CTpaHBI, OOIIEMHPOBBIC JOCTHKEHHS B OONACTH XMMHH;, OCHOBHBIE MPUHIMUIBI U IpaBUia
OTHOIIIEHHUS K MPUPOJIC; OCHOBKI 3J0POBOTO 00pa3a )KU3HH H 37J0POBbECOEPETAIOIINX TEXHOIOTHIA;

npaBI/ma IIOBCACHUSA B '—Ip@BBBI‘I&fIHI;IX CI/ITyaIII/ISIX, CBA3AaHHBIX C BOS)ICfICTBHGM paSHHqHBIX BEUICCTB,; OCHOBHBLIC npaBa nu 065133HHOCTI/I rpaquaHHHa (B
TOM YHUCJIIC yqamerocs[), CBsA3aHHBIC C IMYHOCTHBIM, HpO(i)eCCI/IOHaJ'II)HI)IM 1 ) KN3HCHHBIM CaMOOHpe)IeJ'IeHI/IeM;

COLIMATIFHYIO 3HAUMMOCTh U COJIep:KaHue podeccuil, CBSI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb. TYBCTBO TOPJIOCTH 32 POCCUUCKYI0 XMMHUYECKYI0 HayKy U YBaOXKEHHME K MCTOPUU €€ pa3BUTHUS; YBAKEHHUE M NMPHUHATHE JOCTHKEHHM

XUMHH B MUDE; JTI000Bb K MPUPOJIE; YBAKEHUE K OKPYKAIOUIUM (yUYalUMCsl, YUUTENSIM, POAUTENSAM U JIp.) — YMETh CIIyIIaTh U CIbIIIATh apTHEpa,



HpI/ISHaBaTb HpaBO KaXXI0ro Ha CO6CTBCHHOC MHCHUC, HpI/IHI/IMaTL pemeHI/m C yquOM HOSI/ILII/Ifl BCEX y‘-IaCTHI/IKOB; ‘-IYBCTBO HperaCHOFO )41
3CTCTUUYCCKUX LIyBCTB Ha OCHOBC 3HAKOMCTBaA C MI/IpOM BCIICCTB U UX HpeBpameHHﬁ; CaMOYBa)KCHI/Ie 1 SMOIIMOHAJIBHO-ITIOJIOKUTCIBbHOC OTHOIIICHUC K
ceOe;

npu3Haeams: NSHHOCTD 3JJ0POBBS (CBOETO U IPYTUX JIFOJICH ); HEOOXOIMMOCTh CAMOBBIPAKCHHUSI, CAMOPEAIU3AIIMH, COIIMAILHOTO MPU3HAHUS;
OCO3Haeséamsb: TOTOBHOCTH (I/IHI/I HCFOTOBHOCTB) K CaMOCTOSATCIIBHBIM HOCTYHKaM n ﬂeﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX pe3yJIBTaTBI; TOTOBHOCTBb (I/IJ'II/I
HGFOTOBHOCTB) OTKpI)ITO BI)Ipa)KaTI) 1 OTCTanBaTh CBOIO ITO3UIIUIO U KpI/ITI/I‘-IHO OTHOCUTBHCA K CBOUM HOCTYHKaM;

HPOAGIAMB: DKOJIOTUYECKOE CO3HAHME; JOOPOXKEIATEIbHOCTh, JOBEPHE W BHUMATEIBHOCTh K JIFOJISIM, TOTOBHOCTh K COTPYJHHYECTBY U JPYKOE,
OKa3aHHMIO TOMOIIM TEM, KTO B HEH HYXKIaeTcs; OOOOIICHHBIA, YCTOWYMBBIA W W30MpATCIbHBIA IO3HABATEIBHBIM HWHTEPEC, WHHUIUATHBY W
J10003HATEILHOCTh B M3YYCHUU MUPA BEIIECTB U PEAKIUI; 1IEJICYyCTPEMIICHHOCTh M HACTOWYMBOCTD B JOCTHKEHHH 11€JI€H, TOTOBHOCTH K MIPE0/10JICHUIO
TpYIHOCTEHN; YOEXKAEHHOCTh B BO3MOYKHOCTHU MO3HAHUS NIPUPObI, HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOJb30BaHUS TOCTHKEHUN HAYKU U TEXHOJIOTUHN JUIs
pa3BUTHS OOIIECTBA;

yMemsb: YCTAaHABIUBATH CBSI3b MEXKIY IIENbI0O U3YUEHUS XUMUU M TEM, JJIS YEro OHa OCYIIECTBISETCS (MOTHBAMU); BBIMOIHATH KOPPUTHPYIOIIYIO
CaMOOHeHKy, 3aKHIOanOIHYIOC$I B KOHTpOJ'IC 3a HpOHCCCOM I/ISy‘-IeHI/ISI XUMHUHU U BHCCCHUU HCO6XOZ[I/IMBIX KOppeKTI/IBOB, COOTBCTCTBYI-OHII/IX oTaramM "
croco0aM M3ydeHUsl Kypca XMMHH; BBITIONHATH PETPOCIICKTHBHYIO CAaMOOIICHKY, 3aKITIOYAIOIIYIOCS B OIIEHKE MpoIlecca U pe3ysIbTaTa U3ydeHus Kypca
XMUMHH OCHOBHOH IIKOJIBI, TIOJIBEICHUN UTOTOB HA OCHOBE COOTHECEHUS 1IeNiel U pe3yNbTaToB;

CTPOUTH KU3HEHHBIE U MPOPECCHOHATbHBIC TIAHBI C YYETOM KOHKPETHBIX COIMATbHO-HCTOPUYECKUX, MOTUTUUYECKHX M SKOHOMHUYECKHUX YCIOBUI;
0CO3HAaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBHE MX

HpI/IHI/IMaeMI)IM B XKU3HU peIHeHI/ISIM; BCCTHU OUAJIOT HA OCHOBC paBHOHpaBHBIX OTHOH_IeHI/Iﬁ 1 B3aUMHOI'O YBa)KeHI/Iﬂ; BBIJACIATH HpaBCTBCHHBIﬁ ACIICKT
MOBE/ICHNUS M COOTHOCHUTH MOCTYNKHU (CBOM W JIPYTHX JIIOJIEH) U COOBITHS C MPHUHATHIMU 3TUYECKUMH HOpPMaMu; B IpejesaXx CBOMX BO3MOKHOCTEN

HpOTHBOI[CﬁCTBOB&TL JENUCTBUAM U BJIMAHUAM, TPCACTABJIAIOIIUM YIpO3Yy KU3HU, 3JO0POBBIO U 0€30IMaCHOCTH JINYHOCTH U O6H.[CCTB3..

Ilnanupyemblie pe3yabTaTbl 00y4eHUs :



BbinyCKHUK HAy4YUTCS:

* ONMCHIBATh CBOMCTBA TBEPBIX, KHUJIKHUX, Ta3000pa3HbIX BEUIECTB, BBIAEISASA UX CYILIECTBEHHBIE IPU3HAKH;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHUIO U CBOWCTBaM, YyCTaHABIMBATh MPUYMHHO-CIECACTBEHHBIE CBSI3U MEXKAY JaHHBIMU
XapaKTePUCTUKAMU BEIECTBA;

* PaCKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHUX IOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUH DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BELIECTBOY, «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMHYECKHX (OPMYN M CYIIHOCTh XMMHUYECKHX PEaKIUil ¢ MOMOUIbI0 XMMHUYECKUX
yYpaBHEHUMH;

* BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELLECTB, a TaKXKE MACCOBYIO JOJIK0 XMMHUYECKOTO 3JIEMEHTa B COCAMHEHMSIX
JUIS OLICHKU MX IMPAKTUYECKON 3HaUMMOCTH;

* CpaBHHMBATh 110 COCTABY OKCHU/Ibl, OCHOBAHUs, KHCIIOTBI, COJIH;

* KJ1accU(UIUPOBATH OKCUABI M1 OCHOBAHHMS 110 CBOWCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* 110J1b30BaTHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON OCY10M;

* IPOBOJUThH HECJIOKHbIE XMMUYECKHE OIBITHl M HAOIIOJACHMS 332 U3MEHEHHUSIMHU CBOWMCTB BEILIECTB B IPOLECCE UX IPEBPAIICHUN; COOJI0IATh
MpaBUJia TEXHUKH 0€30MacHOCTH MPHY MPOBEJACHUH HAOIIOICHUN U OTBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M IIEI0YH, MOJIB3YSICh MHIMKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOJIOAEHUS Mep 0€30MacHOCTH
npu 0OpaIIeHUH C KHUCIOTaMH U IEI0YaMHu.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* ONUCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (POpMY EPUOANUECKOIN CUCTEMbl XUMUYECKUX JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX AJEP U PaCHpPEACICHUE YUCIIA JIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUUYECKUX JIEMEHTOB MaJIbIX

IepruoaoB HepHOﬂquCKOﬁ CHUCTCMBEI, a TaAKXKE KaJIUAd WU KaJIbIIUs,



* pa3JIM4yaTh BUJbI XUMUYECKOU CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSPHYIO U METAJNINYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBIIATH 3aBUCHMOCTB CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKkTepHU30BaTh XMMHUYECKHE 3JIEMEHThl U MX COEIMHEHHsS Ha OCHOBE IOJIOKEHHS JIEMEHTOB B NEPUOANYECKON CHCTEME M OCOOEHHOCTEH
CTPOEHHUs UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYECHHME IEPUOJMYECKOr0 3aKOHA U INEPUOJUYECKOM CHUCTEMBl XMMHYECKHMX JJIEMEHTOB
. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB M UX MPUHLUUIUAIBHOE OTIMYUE OT (PU3NUYECKHX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINM;

* YCTaHABJIMBATH MPUHAIICKHOCTh XUMUYECKON peakuu K ONpeAeIEHHOMY TUITY [10 OJHOMY U3 KJIaCCU(PUKALMOHHBIX IPU3HAKOB: 1) 10 yucy U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKLMH (PEaKLUu COEIMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI 1 00MEHa); 2) MO BbIACIECHUIO WU IOTJIOICHUIO
TEIUIOTHI (peaKkIUM SK30TEPMUYECKHE U HHJOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENEHEH OKHUCICHUS XMMHUYECKMX OJJIEMEHTOB (peakiuu
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE); 4) IO 00paTUMOCTH Tpolecca (peakui oopaTuMble 1 HeOOpaTUMBbIE);

* COCTaBIIATh YPABHEHUS JJIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT, IIEJIOYEH, COJIEH; IOJHBbIE U COKPAIIEHHBIC MOHHBIE YPAaBHEHHUs pEaKIMil
o0MeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKThl XMMHUYECKMX peakuuil 1mo QopMmynam/Ha3BaHUSM HCXOAHBIX BEIIECTB; OMPEAEATh HCXOAHBIE BEIIECTBA I10
(dbopMynaM/Ha3BaHUSAM MPOTYKTOB pPeaKIUy;

* COCTaBJIATh ypaBHEHUS peakluil, COOTBETCTBYIOIIMUX IOCIIEOBATEIbHOCTU («IIETIOUKE») MPEBPAIlEHUN HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJISITH B ITPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOIME O MPOTEKAHUN XUMUYECKON PEAKIINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* OIIPEAEIIATH XapaKTep CPeIbl BOAHBIX PACTBOPOB KHUCIIOT U LIEJI0YEH 10 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

¢ IPOBOAUTE KAYECCTBCHHBIC PCAKIIUHU, ITOATBCPIKAAIOINE HAJTMYNEC B BOOAHBIX paCTBOpax BCUICCTB OTACIBHBIX NOHOB



® OpCACIATh HPUHANJIC)KHOCTh HCOPTaHNYCCKUX BCIICCTB K OJJHOMY U3 U3YUYCHHBIX KHaCCOB/I‘pyrIHZ MCTaJIbl U HEMCTAJLJIBI, OKCHUJbI, OCHOBAHNA,
KHCJIOTBI, COJIU;

* COCTaBJISAITH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* ONPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATH (bOpMyJIbI HCOPraHN4YCCKUX COGI[I/IHGHI/Iﬁ 110 BAJICHTHOCTSAM U CTCIICHAM OKHCJICHHA 3JICMCHTOB, a4 TAKKC 3apAaaM MOHOB, YKa3aHHbIM
B Ta0JIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJIEH;

* O0OBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS (U3UYECKUX M XUMHMUYECKHX CBOWMCTB HPOCTHIX BELIECTB (META/NIOB M HEMETAJUIOB) M HX BBICIIUX
OKCHJI0B, 00pPa30BaHHBIX 2JIEMEHTaMHU BTOPOI'O U TPETHEr0 MEPHOIOB;

¢ Ha3bIBaThb O6HII/IC XUMHNYECKHUEC CBOﬁCTBa, XAapPaKTCPHBIC IJIA T'PYIIT OKCHUIOB: KUCJIOTHBIX, OCHéBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBIE ISl KAKIOTO M3 KJIACCOB HEOPTaHMYECKUX BEIIECTB: KHCIOT, OCHOBAHHIA, COJICH;

* IPUBOAUTD IPUMEPBI PEAKIUH, TOATBEPKAAOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEILIECTB: OKCUI0B, KACIOT, OCHOBAaHHUM U COJIEH;

* OIIPEJIENSTH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN OaNaHC (U1 U3YYEHHBIX peaKkluil) M0 NpeI0KEHHBIM CXeMaM PeaKItii;

* IIPpOBOANTH na60paT0prle OIIBITHI, TOATBEPKAAOINEC XUMHUYCCKUE CBOICTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

Boinycknuk noayuum 603mMo0M4cHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCIL C BEUWECTNEAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCb COONOOEHUSA NPABUT IKON02UUECKU DE30NACHO20 NOBEOCHUs 8 OKPYIHCalowell NPUpoOHoOlU cpede;

* NOHUMAMb CMBICT U HE0OX0OUMOCMb COONI00eHUs NPeONUCanull, npeoiazaemvlx 8 UHCMPYKYUAX NO UCHOIb308AHUIO TIeKAPCME, CPeOCHe
ObLIMOBOU XUMUU U OD.;

* UCNOIL308AMb NPUOOPEMEHNbIE KI0YEeBble KOMNEeMEHMHOCU NPU BbINOIHEHUU UCCTe008aMENbCKUX NPOEKMO8 NO U3YYEHUIO CEOUCE, CNOC0O08

NOJIYYeHUA U paCno3HABAHUA 6eulecme,



* Pazeu8amsb KOMMYHUKAMUBHYIO KOMNEMeEeHMHOCMb, UCNOAb3YS CPe0Cmed YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENbHOU TUMEPAmypoll, CHPABOYHbIMU MAOIUYAMU, NPOSEIAMb 20MOBHOCb K YEANCEHUIO UHOU MOYKU 3DEeHUs NPU 00CYHCOeHUU
Pe3yIbmamos 8blNOIHEHHOU pabombi;

* 00beKMUBHO OYEeHUBAMb UHGOPMAYUIO O Beecmeax U XUMUYEeCKUX Npoyeccax, KpUmuiecku OmMHOCUMbCA K NCeBOOHAYYHOU UHdopmayuu,
Hed06pOCo8eCmHOlL peKiiame, Kacarweucs UCnoab308aHUs PA3IUYHBIX 8EUieCME.

* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL O NPAKMUYECKOU 0esamenbHOCMU Yelo8eKd,

* ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCHEMbL, NPUMEHSS I02UKY CUCIEMHO20 aHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCTEeMbl XUMUYECKUX IIeMEeHMO8 Ol 00bACHeHUs U NpeosUOeHUs C80UCm8
KOHKDEMHbIX euecme,

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCHEOM VelyOeHUs 3HAHULL 00 UCTOPUU CIMAHOBNIeHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUL, NePUOOULecK020 3aKOHA KaK 00OH020 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, d MAKIHCE O COBPEMEHHBIX OOCMUICEHUAX HAYKU U MEXHUKU.

* coCmasnams MOJeKYJIsAPHbIE U NOJIHble UOHHbLE YPABHEHUSI N0 COKPAWEHHBIM UOHHBIM YDAGHEHUAM;

* NPUBOOUMb NPUMEPLI PEaKyUli, NOOMEEPAHCOAIOUIUX CYUWECMBOBANHUE B3AUMOCEAZU MENHCOY OCHOBHBIMU KAACCAMU HEOP2AHUUECKUX 8eUleCme;

* NPOCHO3UPOBAMb PE3YIbMAMbl 6030€UCMBUSL PASTUYHBIX PAKMOPO8 HA USMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3VIbMaAMbl 8030CUCMBUSL PA3TUUHBIX (DAKMOPO8 HA CMeujeHUe XUMULEeCKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA eujecn8 Ha OCHOBe UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eulecmea NPosBIAMb OKUCIUMENbHbIE UTU 80CCMAHOBUMENbHbIE CEOUCMBA C YUEMOM CmeneHel OKUCIeHUs
I/IeMEHMO8, 8X00AUUX 8 €20 COCMA8;

* BLIABTIAMb CYWECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MEHCOY 8eecm8amu 8 psidy: NPOCHOe 8eUecmeo — OKCUO — 2UOPOKCUO — COTlb;

® OpcaHU306bl6AMDb, npoeodumb YHUeHuvecKkue npoeKmaol no UCCe00B8AHUIO CBOLICME seuecme, UMerouux 6As0CHOe NpaKkmuiyecKkoe sHadyeHue.



Onucanue y‘leﬁHO-MeTOHH'{eCKOFO H MaTEePUHAJTIBbHO-TEXHHYECCKOI0 o0ecrneyeHus

Y4yedHo — MmerToaunueckoe odoecrneyeHmne

1.ITpumepHast mporpaMMa OCHOBHOTO 00111eT0 00pa3oBaHust 10 XUMUH (0a30BbIi YPOBEHb);

2. Pabouas mporpamma O.C.I'abpuensna, coorBercTBytomas @enepaibHomy ['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOT'O
o0miero o0pa3oBanus u AomnyuieHHas MunuctepcTBoM oOpa3zoBanus u Hayku Poccuiickoit @enepanuu (O.C.I"'abpuensn [Iporpamma Kypca Xumun
st 8-9 kaccoB obmeoopazoBarenbHbIX yupexacHuii / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HactonpHas kHUTa yautens. Xumus. 9 k 11.: Meroaudeckoe nmocodue. — M.: Ilpoda, 2010r

4. Xumus. 9 k 11.: KonTponbHblie u ipoBepounbie paboTsl k yueOHuKy O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensy, [1. H. bepeskun, A. A.
YmakoBa u 1p. — M.: JIpoda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. I3yuaem xumuio B 9 k i1.: ugaktuyeckue marepuaisl. — M.: biuk mutroc, 2009r.

6.l abpuensn O. C., lwykosa A. B. Pabouas tetpans. 9 x 1. K yueonuky O. C. INabpuensaa «Xumus. 9». — M.: [Ipoda, 2012r.

7.I'abpuenan O. C., Bockobounuxkosa H. I1. Xumusi B TecTax, 3ajayax, ynpaxHeHusx. 8— 9 ki.— M.: Ipoda, 2009r.

MarepuanbHO-TeXHHYECKOE o0ecIeueHune:

Jlnst o0y4yeHHsl yJaliuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUHU ¢ TpeboBaHUsMH DenepalibHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa
HeoOXoauMa peanu3anus JesTeIbHOCTHOrO Mmoaxoja. JlesTelbHOCTHBIM MOAX0X TpeOyeT IMOCTOSHHOM Omophl Ipolecca OO0y4eHHs XHMHU Ha
J€MOHCTPALIMOHHBIA HKCHEPUMEHT, NMPAKTUYECKUE 3aHATHS U JaOOpaTOpHbIE ONBITHI, BBHINOJHSAEMble yyamumuca. KaOMHET XMMHMM  OCHalIEH
KOMIUIEKTOM JEMOHCTPALlMOHHOTO U Ja0OpaTOpHOro O0OpYJOBaHMS MO XUMHUH ISl OCHOBHOH HIKOJIbI. B kaOuHeTe XMMHUHU OCYILIECTBISIOTCS Kak

YpouHasl, TaK U BHCYpOUHasd (I)OpMBI y‘-IC6HO-BOCHHT8.TCJIBHOﬁ ACATCIIBHOCTH C YHalllUMUCH. OCHaI_I_ICHI/IC B OOJIbIIEH YacTh COOTBCTCTBYCT HepeqHIo



o0opynoBaHusi KaOWMHETa XMMHUHM W BKJIIOYAeT pa3IMYHBIE THUIIBI CpeACTB oO0ydeHus. bonpmryto dacTeh 000pynOBaHHS COCTaBISAIOT Y4eOHO-
PaKTUYeCKoe M y4eOHO-TabopaTopHOe 00OpYAOBaHUE, B TOM YHCIIE KOMIUIEKT HATypaJIbHBIX OOBEKTOB, MOIENH, MPHOOPHl M MHCTPYMEHTHI IS
IPOBEJCHUS IEMOHCTPALUH U IPAKTUYECKUX 3aHITU, JEMOHCTPAIMOHHBIC TAOIHIIBI, BHJICO, MEINA OCHAIIICHHE.

B xOoMIUTEKT TeXHHYECKMX U MH(OPMALMOHHO-KOMMYHHKATUBHBIX CPEACTB OOYYEHHs BXOST: ammapaTypa Jjs 3aluceid 1 BOCIPOU3BEICHUS
ayano- U BHUJCOMH(POPMALINU, KOMIIBIOTEDP, MYJIbTUMEANA MPOCKTOP, JOCKA C MHTEPAKTUBHOW MPUCTABKOM, KOJUICKIHS MEIHa-PECypCoB, BHIXOJ B

HNuTtepHer.

Hcnonb30BaHue 37€KTPOHHBIX CPEICTB O0YUEHUS O3BOJISIIOT:

® AKTUBU3UPOBATH JEATEIHLHOCTh OOYUYAIOLIMXCS, [T0Jy4YaTh 00Jiee BEICOKHUE KaUeCTBEHHbIE Pe3yiIbTaThl 00yUeHMS;
e 1pu noaroroske k EI'D obecneunBaTh caMOCTOATEIBLHOCTD B OBJIAJICHUH COIEPKAHUEM Kypca .

e (opmuposats UKT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCTIEITHOCTU B yUEOHOMN AESITEIbHOCTH;

e (opmuposats YVY/I;

Hamypanvusie 06vexmut

HarypanbHble 00BEKTHI, UCIIONB3yeMble B 00YYEHUH XUMHH, BKIIOYAIOT B CE0Sl KOJUISKIIMM MUHEPAJOB W TOPHBIX MOPOJ, METAIUIOB U CILIABOB,
MHUHEPAIBHBIX YI0OpEHHA, IIacTMacC, KaydyKOoB, BOJIOKOH H T. JI.

O3HakoOMJICHHE y4aluxcsi ¢ 00pa3aMy UCXOIHBIX BEIIECTB, MOIYIPOIYKTOB M FOTOBBIX M3JIC/IUil MTO3BOJISIET TOIYYUTh HATJISTHOE MPEICTABICHUE

00 3THX Mar€pHraiax, ux BHCIIHEM BHUJC, 4 TAKKE O HCKOTOPBIX (I)I/ISI/I'—ICCKI/IX CBOMCTBAX.

XumuuecKkue peakmuevl U Mamepuaivl
OOpareHnre co MHOTMMH BEIIECTBAMHU TPEOYeT CTPOrOro COONIOACHUS TPABWII TEXHUKHA O€30MacHOCTH, OCOOCHHO TMPH BBIMOJTHEHUH OIMBITOB

caMHMH yJanumucs. Bce HeoOXoauMbie Mephl PeI0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLINX JOKYMEHTaX U HHCTPYKITHSIX.



Xumuueckasn nabopamophnas nocyoa, annapamasl u npudopsl
XumMuyeckas nocyaa noapasaciaeTCsa Ha ABC I'pyHIIbL: AJId BBIIIOJIHCHUS OIIBITOB YHAIIUMUCA U JCMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pr, arrmapartbl 1 YCTAHOBKH, UCIIOJIB3YEMBIC HAa YPOKAX XUMHH, ITOAPA3ACTIAIOT Ha OCHOBEC ITPOTCKAOIIUX B HUX (bl/ISI/I‘IeCKI/IX U XUMHWYECKHUX .

Mooenu

O6”I)CKTaMI/I MOZACIIMPOBAHUSA B XUMHUU SABJIAIOTCA aTOMbI, MOJICKYJIbI, KPUCTAJIJIbI, 3aBOJACKHE allllapaThbl, a TAKKC IMMIPOUCXOAAIINEC ITPOLCCCHI.

B npenogaBanuy XUMHAM UCTIONB3YIOTCS MOJIEIIH KPUCTALNTUHISCKUX PEIMIETOK almMasa, rpaduTta, cepsl, hocdopa, okcuaa yraepona(1ly), moBapeHHOU
COJIH, JIbJIA, HOJIa, JKelie3a, ME/IH, MarHus, HA0OPbl MOJICIICH aTOMOB ISl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJICIICH MOJICKYIL.

Yueonvie nocoousn na newammnoit ocnose

B mporecce 00y4eHHsT XMMHUU HCIOJB3YIOTCS CICAYIONIME TaOIHIbI MOCTOSIHHOTO SKCIOHUpOBaHUS: «lleprouueckas cUCTEMa XHMHYECKUX
anementoB J.M. MenneneeBa», «Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAaHUN M colei», «DIEKTPOXUMUYECKUN PsAJ HAMPSIKEHUH METaIJIOBY,
«KpyroBopoT BeliecTs B MpUPOAE» U Jp.

Jlns opraHuzanuy caMOCTOSITENIBHON PaboThl 00ydarolmuxcs Ha YpoKaxX HCIOJB3YIOT pa3HOOOpa3HbIe MUIAAKTUYECKHE MaTepUalbl: TETpaau Ha
MEYaTHON OCHOBE WU OTHAEIbHBbIE paboyHe JHUCThI — HHCTPYKIMH, KapTOUYKH C 33JaHUSIMU PA3HON CTENEHH TPYAHOCTH U M3y4eHUsT HOBOTO

Marepualia, CaMOMPOBEPKU U KOHTPOJIA 3HAHUM YYAIUXCS.

Jnis oGecniedeHrs: 6€30MacHOro TpyJa KaOMHETe XUMUU UMEEeTCSL:
® [IPOTUBOIOXKAPHBII HHBEHTAPh
® alTCyYKy C Ha60pOM MCIUKAMCHTOB U MEPCBA3OYHBIX CPCIACTB;
® UMHCTPYKIHIO IO MpaBujIaM 0€30MacHOCTH Tpy/a Jsi 00y4JarouXcst

e )KypHaJ perucTpanuy HHCTPYKTa)ka o MpaBuiiaM 0e30MacHOCTH Tpy/ia.



KaJ’IeH,Z[apHO-TeMaTI/I‘ICCKOC IIJIAHUPOBAHUEC 110 XUMHU 9 knacc

No Tema u TUIl Hara DJIeMeHTbI Ilnanupyemble pe3ysibTaThl
1/ YpPOKa mno paxkTny coJep;KaHus IIpeameTHbIC MeranpeaMeTHble JInunocTHbie YY ]I
- IVIAHY €CKH YYIA
Bgenenue. O01mas XapakTeprucTHKAa XUMHYECKHX 3JIEMEHTOB M XUMH4YeCKUX peakuuii. [lepuoanyeckuii 3aKoH ¥ nepuoanyecKasi CucTeMa
xumudeckux 3jeMenToB JI.M.Menpaeneena. (104.)
1. XapaKTepI/ICTI/IKa BronmbIii MBCTPYKTa) 1O Hayuamcs: xapaktepu3oBaTh PeryasiTuBHBIE: CTaBAT DopMUPYIOT OTBETCTBEHHOE
OT u Tb. 3
XUMHWYECKOTO X aDAKTeDHCTHKA XHMITe- XAMHAYECKHE IEMEHTHI 1-3 —T0 y‘le6HLIe 3aJa4u Ha OTHOIICHUEC K YYCHUIO
SIeMEHTa Ha p p nepuoja no ux noyoxenuto [ICX3 | ocHOBE cOOTHECEHUS TOTO,
CKOT'0 3/IEMEHTA 110 J.1. Menneneena. YTO YK€ U3BECTHO U
OCHOBAaHHUH €ro nonoxenusito B [ICXD 1
ILI/I- MeHJ.'[eJ'IeCBa. oy4ant 603MONCHOCMb YCBOCHO y4alluMcs, U
ITIOJIOKCHUS B . HGMOHCTpaHI/ISIZ MOJIENN Haydumbuvcs. ONUCbIBATb N3YUCHHBIC TOro, 410 €11€¢ HCU3BCCTHO
HepI/IOI[I/I‘—IeCKOI/I ATOMOB JIEMEHTOB 1-3 —T0 OOBEKTHI KK CHCTEMBI, IPUMEHSSA ITo3naBaTeabHbIE:
CHUCTEME TIEPHOJIOB JIOTUKY CUCTEMHOT'O aHaJIn3a CaMOCTOATCIIBHO
BBIICIAOT U
. . MenneneeBa
(bOpMYyITHPYIOT
TO3HABATCIbHYIO LICJIb
KOMMyHHKaTl/IBHbIe:
(bOpMYyITHPYIOT
cOOCTBEHHOE MHEHHE U
IO3UIHIO, 3aJ1aK0T
BOIPOCHI, CTOAT NOHATHBIC
JJIA IapTHEpA MOHATHSA
2. | CoiicTBa XUMHUYECKHE CBOMCTBA OK- Hayuamcs: na3piBaTh 001I1C PerynsiTuBHBIE: CTaBAT [IposiBisitoT ycTOMUUBBIN

OKCHIOB, KHCJIOT,
OCHOBAaHUI B
COJICH B CBETE
TEOPUH
ANEKTPOIUTUYECKO
A IUCCOIMaIiy 1
OKHCJICHUS-

BOCCTaHOBJICHHUA

CHJOB, OCHOBaHUH , KUCIIOT,
coJiel B CBETE TEOpUU
EKTPOIUTHIECKON
JUucconuanyu 1 OKUCJICHUA-
BOCTaHOBJICHUS

XAMHUYECKHE CBOMCTBA KUCIIOTHEIX,
OCHOBHBIX OKCHJI0B, KHCJIOT,
OCHOBaHHUHU U COJICH C TTO3UIINU
T3 /M; npuBOANTH IPUMEPHI
peakiuii, MoATBEPKAAOIIUX
XHMHUYECKHUE CBOMCTBA: OKCHIOB,
KHCJIOT, OCHOBAHMH, COJICH;
ONpeAeIIsiTh BEIIECTBO —
OKHCJIUTEIb 1 BEIIESCTBO —

yueOHyI0 3a/1a4y,
OTIPENICIISIOT
MOCTIeIOBATEIBHOCTD
IIPOMEXKYTOUHBIX LiEIeH ¢
Y4ETOM KOHKPETHOTO
pe3ybpTarta, COCTaBISIOT
IUIaH U aJITOPUTM
JeiicTBuit
Ilo3naBaTenbHbIe:

y4eOHO — II03HABATEIbHBIH
HHTEpeC K HOBBIM cItocobam
peleHust 3a1a4




BocctaHoButesb B OBP;

Tonyuam eo3mooicnocmo
Hayuumucs: TPOTHO3UPOBATh
CIIOCOOHOCTD BEILIECTBA MPOSIBIISATH
OKHCJINTEIbHBIC HIIH
BOCCTaHOBHTEIIBHBIE CBOICTBA C
Y4ETOM CTENIEHEH OKHCIICHUS
3JIEMEHTOB, BXOAAIINX B €TO COCTaB

CaMOCTOATEIBHO
BBIJIEJIAIOT

(bopMyIHpYIOT
MIO3HABATENbHYIO IIETIb,
UCTIONB3Ys OOIIHNE PHEMBI
pemeHus 3ana4d
KoMmyHukaTuBHbIe:
KoHTpons u onieHka
JICHCTBUM NapTHEpa

AmdoTepHbIe TToHATHE O MEPEXOIHBIX Hayuamca: xapakTepu3oBaTh PeryasTuBHble: IposBnsror
OKCHJIBI U 3JIEMEHTax. AVM(bOTepHOCTL. XAMHUYECKUE CBOMCTBA [IpUHUMAIOT U COXPAHSIOT | JOOPOKENATEIHLHOCTH,
I'enermueckuii psiz amM(OTEepHBIX OKCUIIOB U yueOHyI0 3a/1a4y, OT3BIBUMBOCTD, KaK
THAPOKCUABL NIEPEXONHOr0 JJICMCHTA. TUAPOKCUIOB; UCIIOJIb30BATh IIPU YYUTBIBAIOT BBIJCICHHBIE IIOHUMAaHHE YyBCTB IPYTUX
b
Jla6.omprT: 1.Ilony4yenne XapaKTEPUCTHUKE BEIIECTB IIOHATUE | YUUTEIEM OPUECHTHUPBI JIIOJEH U COIEPEKUBAHUE UM
THIPOKCH/IA IMHKA M «aM(pOTEPHOCTD, IPOBOIUTh JEeACTBUS B HOBOM
UCCACAOBAHUE CTO CBOUCTB | ohp iy, mopTBEpKAAIOLIHE yueGHOM MaTepuale B
XUMHUYECKHE CBOMCTBa COTPYZIHUYECTBE C
aM(pOTEPHBIX OKCHJIOB H YUHUTETEM
THIPOKCUOB; I[Ho3naBartenbHbIE:
Honyuam eo3moorcnocmo CraBsat u GopMyIHPYIOT
Hay4umuvcs: 0CO3HAaBATh 3HaUCHUE mpobieMy ypoxa,
TEOPETUIECKUX 3HAHUH JUIS CaMOCTOSATENIFHO CO3/IaI0T
MPaKTUYECKOH JesITeTbHOCTH ANTOPHUTM JAEATEIIEHOCTH
YEJI0BEKa IIPU PELICHUH NPOOIEMBI
KoMMyHuUKATHBHBIE:
IIposIBIISAIOT aKTUBHOCTH
BO B3aUMOJCUCTBUU AJIs
pelIeHys M03HaBaTENbHbIX
1 KOMMYHHUKATHBHBIX
3a1a4(3a1al0T BOIIPOCHI,
(OpMyIHPYIOT CBOU
3aTpyAHEHUs], IPEIaraoT
MIOMOIIIb B
COTPYAHHUYECTBE)
[Mepuonnueckuii Crpyxrypa IICXD JI.11. Hayuamcs: onuceiBath U PeryasitTuBHbIe: OrnpenensioT CBOI JIUIHYIO
3aKOH U Menzeneesa. Ctpoenue XapaKTepU30BaTh TAOIMIHYIO [Inanupyrot cBou MO3UIINIO, aJICKBATHYIO
aroma. Pusnueckuii cMbic | popmy [ICXD JI.W. Menneneesa; NEACTBHSA B COOTBETCTBUM | Ju((EPEHIMPOBAHAYIO
Hepuoanyeckas TIOPAIKOBOTO HOMEpA i i
> JienaTh YMO3AKIIOYEeHHUS O C TIOCTABJICHHOM 3aJjaueii U | CaMOOIIEHKY CBOHMX YCIIEXOB B
CHCTEMA HOMeEpa nepuoaa, HoMepa

J. 1. MenneneeBa

TpYyMNIbl XUMUYECKOTO

XapakTepe U3MEHEHUS! CBOMCTB
XUMHUYECKUX JIEMEHTOB C

YCIOBUAMU €€ pCain3aliuin

yuebe




B CBETE YUCHHUS O
CTPOCHUU aToOMa

anementa B [ICXD JI.1.
Menneneena. [IpuanHb
W3MEHEHUs CBOMCTB
XUMHUYECKUX IJICMCHTOB U
WX COEIMHEHNH B IEpHOJIaX
U TPYIINAXx, TIIaBHBIX
noarpymnmnax [ICXD J1.1.
Menneneena,
JemoncTpaums:
pasnudHbie GOPMBI Ta0JIHIT
MEPUOIUUECKON CUCTEMBI.
JIa6.onbIT:

2 MogenupoBanue
TOCTPOCHUS
ITeproamueckoii cucTemMsbr
J.W. MenneneeBa

YBEIMUYEHUEM 3apPSII0OB aTOMHBIX
smep.

Honyyam 8o3modcHocms
Hayuumuvcs. IPUMEHITH 3HAHUS O
3aKOHOMEPHOCTSIX MEPHOIUUECKON
CHUCTEMBI XHMHUYECKUX 3JICMEHTOB
TS OOBSICHEHUSI U TIPEIBUICHHUS
CBOWCTB KOHKPETHBIX BEIIECTB

IMo3naBarenbHbBIE: CTABST
u GopMynupyroT HeIu U
npoOJIeMbl ypOoKa;
OCO3HAHHO W TIPOU3BOIBHO
CTPOSAT B YCTHOM U
MMUCBMEHHOHU (opme

KoMmyHukaTuBHbIe:
Bnanenune
MOHOJIOTHYECKOM 1
JTHATTOTHYECKOM (hopMaMu
peun

XuMuueckas
OpraHu3arus
JKUBOM 1 HEXKUBOM
IIPUPOBI

XuMudeckasi OpraHu3alus
JKUBOM U HEKUBOU
NpUpOAblL. XUMHUYECKUN
COCTaB siJipa, MaHTUHU U
36MHOM KOPBI.
XHUMHYECKUE 3JIEMEHTHI B
KJIETKaX KHBBIX
opranusmMoB. Makpo- u
MHKPO3JIEMEHTBHI.
Jdemoncrpauus: Moaenb
CTPOEHUSI 3eMHOI'O 11apa B
MOTIEPEYHOM pa3pese

Hayuamcsa: xapakrepu3oBartb
XUMHUYECKHUI COCTaB )KUBOU
KJIETKHU; COCTaB 5/Ipa, MAaHTUU
36MHOM KOPBI;

Honyuam eo3moorcnocms
Hayuumuvcs. 0OBICHITH MUP C
TOYKHU 3pEHUS] XUMUHU

PerynsiruBHbIe: paboTaTh
IO TUIaHy, UCTIONB3YS
CreuaIbHO MOJ00paHHbIe
CcpeAcTBa. YMeHue
OIIEHUTH CTETEHb ycIexa
WJIM HEeyCIIeXa CBOEH
JIESITETTBHOCTH
Ilo3naBartenbHbIe:
aHAJIM3UPOBATH,
CpaBHUBATh U 0000IIATH
N3y4YCHHBIE MTOHATHS.
CTpouTh JIOTHYECKOe
paccyxeHne, BKIroJast
YCTaHOBJICHHUE IPUYHHHO —
CJIEICTBEHHBIX CBS3EH.
[IpencraBnsth
nHPOPMAIINIO B BUIE
pHCYyHKa
KomMyHuKaTHBHBIC!
OTcranBaTh CBOIO TOUKY
3peHusl, IPUBOAUTD
apryMEHTBI, OJATBEPKAAs
ux (aKTamu

DopMupoBaHUE

OTBCTCTBCHHOT'O OTHOUICHHS K

YUYCHHIO

Knaccudukamms

O00011EeHNE CBEIEHUH O
XUMHUUECKHUX PEAKIIHSIX.

Hayuamcsa: ycranaBiuBaTh
MIPUHAAJIC)KHOCTh XUMHUECKON

PeryasiTuBHbIe:
BeiaBuraot Bepcun

OnpenensoT BHYTPEHHIOKO
MO3UIIHI0 00YYArOIIUXCS Ha




XUMHYECKHX
peakuuii 1o
pa3IMYHBIM
OCHOBaHHUAM

[Mudposast
nabopaTopus

RELEON
[udposoii gaTunk
AIIEKTPOIIPOBOTHOC
TH

Knaccugukarus
XUMHUYCCKHUX PEAKIIHA 1O
PAa3IMYHBIM OCHOBAHHUSIM:
COCTaBy M YUCITY
pearupyromux u
00pa3yIomuxcs BEIIeCTB,
TEIIOBOMY 3 dexTy,
HaTpaBJICHUIO,
W3MEHEHHIO CTENEHEN
OKHUCJICHHUS DJIEMEHTOB,
00pasyroImmx
pearupyrolnue BemecTna,
(ase, UCIIOIB30BAHUIO
KaTajauszaropa.

JIa0. onbITHI:

3. 3amMmeleHue Kene3omM
MeIH B pacTBOpE Cyibdara
memu (II)

peaKuuK K ONpeieIEHHOMY TUITY
10 OJJTHOMY U3
KJIacCU(UKAIIMOHHBIX PU3HAKOB!

1) o 4ucy U COCTaBY HCXOJHBIX
BEILECTB U MPOIYKTOB PEaKIUH
(peakmuu coeMHEHMS,
PA3JIOKEHUS, 3aMELICHHS 1
oOMeHa);

2) 1O BBIIEITICHHIO HIIH
HOTJIOIIEHHIO TETUIOTHI (PeaKLuK
9K30TEPMHUUECKHE U
SHIOTEPMHUYECKHE);

3) 1Mo U3MEHEHHIO CTETEHEH
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB
(peakiyy OKHUCITUTENHHO-
BOCCTAHOBHTEJIBHBIC);

4) 110 00paTUMOCTH MpolLiecca
(peakmm 0OpaTUMBIE H
HEOOpaTHMEIC);

THonyuam e03mooicHocms
HAy4umscs: COCTaBIATh
MOJIEKYJISIPHBIE U TTOJTHBIE HOHHBIE
ypaBHEHHS 10 COKpPAIEHHBIM
MOHHBIM YPaBHEHHUSIM.

pelIeHHs MPOOIEMEI,
0CO3HaBaTh KOHEUHEIH
pe3ynbTar

IHo3naBartenbHbIC:
Bribupator ocHOBaHUS H
KPHUTEPUH IS
KI1acCH(UKAIIH
ITpeobpa3oBEIBaTh
nH(opManuIo U3 0JHOTO
BHJA B APYTOH U BEIOUPATH
Ui ce0st ymo0Hy0 hopmy
(buKcalmy IpeacTaBICHU
nHdopmanuu

KoMmyHukaTuBHbIE!
OTcTanBaTh CBOIO TOUKY
3peHHs, IPUBOIUTH
apryMeHTBHI, TOJTBEPkKAas
nx ¢axramu. Paznugats B
YCTHOU peuu MHEHHUE,
JIOKa3aTeNnbCTBa,
THIIOTE3bI, TCOPHH

YPOBHE TIOJIOKUTEIIEHOTO
OTHOILIEHUS K
00pa30BaTeNILHOMY MPOIIECCY,
IIOHMMAIOT HEOOXOIMMOCTD
yueHHs

TTonsTue o ckopoctu
XUMUYECKOU

peakinuu

[udposas
nabopaTtopus

RELEON
[Mudpooii gaTuuk
AJIEKTPOIIPOBOTHOC
TH

ITonsTue o ckopocTu
XUMUYECKOW peakinH.
®DakTophl, BIUAIOLINE HA
CKOpPOCTb XUMHUYECKUX
peakuui.
JemoHcTpanuu:
3aBHCHUMOCTb CKOPOCTH
XMMHYECKOH peaKkyy OT
MIPUPOIBI PearupyromuX
BEIIECTB. 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOMN
peaxIyy 0T KOHIIEHTPAIIH
pearupyromumx BeIecTs.
3aBHCHMOCTh CKOPOCTH
XMUMHYECKOH peaKkIyy OT
IUIOINAAN

Hayuamcs: Ha3piBaTh (HaKTOPHI,
BIUSIIONINE HA CKOPOCTh
XUMHUYECKOHN peakIu U 00bACHSITh
HX BJIMSIHUE HAa CKOPOCTH
XUMHUYECKON peaKiiy; Ha3bIBaTh
(haxTOpPHI, BIUSIONIAE HA CMCIICHHE
XUMHUYECKOTO PABHOBECHSI.

Ionyuam 6o03modicnocmo
Hayuumuvca: TPOTHO3UPOBATH
pe3yJbTaThl BO3ACHCTBUA
pa3nu4HEIX (GaKTOPOB HA
HM3MEHEHHE CKOPOCTH XUMHUYIECKOH
peaKnuy; IpOTHO3UPOBATH
pe3yIbTaThl BO3AECUCTBUSL
pa3nuHbIX (aKTOPOB HA

PerynsiruBubIe:
CaMoCTOSITETHHO
00HapyKUBAIOT U
(bopMyIHPYIOT IPOOIIEMY.

IHo3naBartenbHbIe:
BBISBASIOT IPUYUHBL U
CJIe/ICTBUSA SIBJIEHUH.
CTposIT TOTHIECKHe
paccyxacHus,
YCTaHABJIMBAOT MPUIHMHHO
— CJIEICTBEHHBIC CBS3H

KOMMyl—[l/lKaTl/lBHble:
VuurteBaloT pa3HbIC
MHCHUSA U CTPECMATCA K

IIposBIsAIOT yCTONUMBBIN
y4eOHO — TO3HABATENbHBIH
HHTEPEC K HOBBIM OOIIMM
croco0aM pelreHus 3a1a4d




COINIPUKOCHOBEHUS
pearupyroInux BeliecTB
(«KUIAIIAH CIT0i»).
3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peaKkLUU OT
TEeMIIEPaTyphbl
pearupyommx BeIIECTB.
Jla6. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKLMU OT
MIPUPOIBI PearupyrOIInuX
BEIIIECTB Ha pUMepe
B3aMMOJICHCTBUU KUCJIOT C
MeTalaMu. 5.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKLMH OT
KOHLEHTpaLUU
pearupyromux BeIeCTB Ha
MIpUMEPE B3aUMOAEHCTBUS
IUHKA C COJISTHOU
KHCJIOTOM pa3inyHOM
KOHIIGHTPAITHH.

6. 3aBHCUMOCTH CKOPOCTHU
XUMHUYECKOW PEaKIMU OT
IUIOIIA U
COIIPUKOCHOBEHUS
pearupyommx BeIeCTB.
7.MopenupoBaHue
CKUIISIIIETO CIIOS.

8. 3aBHCHMOCTB CKOPOCTH
XMMHYECKOH peaKkIyy OT
TEeMIIepaTypsbl
pearupyromunx BemecTB Ha
NIpUMEPE B3aUMOAECHCTBUS
oxcuaa meau( 1) ¢
pacTBOpOM CepHOM
KHMCJIOTBI pa3In4HON
TEeMIIEPATYPbI

CMCHICHUEC XUMHNYCCKOT'O
PaBHOBECHUL

KOOPAVHAIMU Pa3IHYHBIX
MO3ULIMHN B
COTPYIHUYECTBE,
(bopMyIHPYIOT
coOCTBEHHOE MHEHHE U
MTO3ULIHIO

Kartanuzaropel

KaTaJ'II/I?)aTOpH " KaTajau3.

Hayttamcz: HCIO0JIb30BaTh IMpHU

PeryasiTuBHbIC:

YcBoeHue npaBui




[udposas
naboparopus
RELEON
[{udpoBoii gaTuuk
AJIEKTPOITPOBOJTHOC
TH

HHruburopsl.
AHTHOKCUIAHTBI.
JdemoncTpanum:
I'omorenHsIit 1
TETEPOTE€HHBIN KaTaau3bl.
depMeHTaTUBHBIN
karanu3. Uarubuposanue.
Jla.onbITHI:

9. Pasnoxenue
MepOKCHUIa BOJOPOaA €
IIOMOIIIBIO OKCHIA
mapranua (IV) u
kartanassl. 10.
OOHapy)keHHue KaTajaas3bl B
HEKOTOPHIX ITHIIEBHIX
MPOAYKTaX.

11. Uarubuposanue
B3aMMOJICHCTBHS KUCIIOT C
MeTaJUIaMU YPOTPOIIMHOM

XapaKTePUCTHUKE TpeBpalleHun
BEILECTB MOHATHUS «KaTallu3aTopy,
«MHTUOUTOPY, «AHTHOKCUIAHTHI,
TIPOBOJUTH HECIOKHBIE
XAMHUYECKHUE OIBITH U HAOIIOIEHUS
3a I3MEHEHHUSIMH CBOMCTB CBOMCTB
BELLECTB B IIpOLIECCE
TIpeBpaIleHmii, COOMOAAaTh IpaBuIa
Tb u OT.

Honyuam eozmoorcnocms
Hayuumuvcs: TPaMOTHO 00paIaThCst
C BENIeCTBAaMHU B IIOBCEIHEBHOM
JKHN3HU

YUUTHIBAIOT MPABUIIO B
TUIAHUPOBAHUU U
KOHTpoJe crocoba
PELICHUS, OCYIIECTBILIOT
[IOIIArOBbIN KOHTPOJIb

Ilo3HaBaTeabHbIE:
CaMOCTOSTENIBHO CO30A0T
ANTOPUTM JACATEIIEHOCTUT
IIPU PELISHUH NPobiieM
Pa3IUYHOTO XapaKTepa
KoMMyHHKATHBHBIE:
JloroBapuBatorcs o
COBMECTHOM
NESITETBHOCTH, TIPUXOMAT K
00IIeMy pemeHHI0, B TOM
YHCJIE U CTOJIKHOBEHHUIO
HHTEPECOB

WHIUBHIYAILHOTO U
6e3omacHoro noseaenuns BUC,
YIPOKAMOIUX KU3HU U
310pOBBIO JIOAEH

0O0001eHue u
cucTeMaTu3anus
3HAHUH 110 TEME
«BBenenue»

Hayuamca: o00600maTs 3HaHUS T
MPEICTABISITh KX CXEM, TaOJIHIl,
Mpe3eHTaLM I

PerynsituBHble:

BHocsaT HeoOxoanuMbIe
KOPPEKTUBBI B ICUCTBUE
IIOCTIe €ro 3aBEepIICHUs Ha
OCHOBE €T0 H yueTa
XapakTepa cJeJlaHHbIX
omuboK
Ilo3naBarte/nbHbIC:
Crpost peueBoe
BBICKA3bIBaHNE B YCTHOH 1
MMUCBMEHHOHU (popme
KomMmyHuKaTHBHBIE:
KOHTPOIHUPYIOT ACUCTBUS
mapTHepa

10.

KonTpouabnas
padoraNel

o TemMe
«BBenenue»

KOHTpOHB MPEAMETHBIX U
METAaNpEAMETHBIX
y4eOHBIX TEUCTBUI TIO
TeMme « Beenenue.

O6m1ast xapaKTepuUCTHKA
XUMHNYCCKUX

AJIEMEHTOB M XMMHUYECKHUX

Hayuamcs: IpUMEHATh
TIOJTY9CHHBIC 3HAHUS U
c(hopMHUpPOBAHHBIE YMEHUS JIJIS
penieHust yueOHbIX 3a1a4

PeryasitTuBHbIe:
OCYIIECTBJISIFOT
MHOIIIATOBBIA M UTOTOBBINA
KOHTpPOJIb 10 PE3yIbTaTy
Ilo3HaBaTeabHbIE:
CTpOSIT peueBoe
BBICKa3bIBAaHUE B YCTHOU U

BrIpaxkaroT afekBaTHOE
TIOHUMAHUEC MIPUYUH YyCII€Xa U
Heycrnexa y4eOHO
JIeSATENBHOCTH




peaxiuii. Ileprnoanueckuii
3aKkoH u Ilepuonnueckas
cucTeMa XUMHUYECKUX
JJIEMEHTOB

. U. MenneneeBa»

MUCBMEHHOU (popme
KoMMyHHKATHBHBIE:
YUHTBIBAIOT Pa3HbIE
MHEHUSI U CTPEMSITCS K
KOOPIMHAIIMU PA3IUIHBIX
MHO3UILIUN B

COTPYOHHUIECTBE
| Tema 1. Metamiabi(184.)
11. | [Homoxxeuue [TonoxeHue MeTanoB B Hayuamcs: xapaktepu3oBaTh PeryasiTuBHbIE: OnpenensioT CBOIO INYHYIO

SIIEMEHTOB- [epuoanueckoil cucreme | METaUIbI 10 UX MOJIOKEHHIO B [TpuHUMAIOT ¥ COXPAHSAIOT | MO3MLUIO, IEKBATHYIO

XUMHUYCCKHUX 3IEMEHTOB I[ICXD .. Menpeneera, y4eOHYI0 331349y, nudhepeHIIMPOBAHHYIO
MCTalIoB B . A. U. Menneneesa. OIIHCHIBATh CTPOCHHE (PUIUICCKUE IUTAHUPYIOT CBOH CaMOOIICHKY CBOMX YCIIEXOB B
Hepuoauyeckoi Mertannuyeckas CBOMCTBA METAJLIOB, 0OBACHATh NIEWCTBHUS B COOTBETCTBUH | y4ebe
CUCTEME KPHUCTaJUTHIECKas PEIIeTKa | 3aBHCHMOCTH CBOMCTB METAJUIOB OT | C ITOCTABJICHHOW 3aadeil u
. . MenneneeBa U MeTaJUTMYeCKast ux nonoxenus [ICXO YCIIOBUSIMU €€ peaiu3aliu
1 0COGEHHOCTH xuMu4deckas cBsa3b. Oomue | J1.M.MeHzeneesa; Ilo3naBaTeabHbIE:

¢u3nIeckre CBOUCTBA Honyyam eosmodcHocme Hcnonp3yroT 3HaKOBO —
CTpOCHIS HX METaJUIOB. HAy4umucs: IPOTHO3UPOBATh CHUMBOJMYECKHE CPECTBA
aTOMOB. CruiaBbl, MX CBOHCTBA U CBOICTBA HEM3YUYEHHBIX 3JIEMEHTOR | KOMMyHHKATHBHEBIE:
dusnueckue 3Ha4YEHHUE. U UX COEIMHEHUH Ha OCHOBE ApPTyMEHTHPYIOT CBOIO
CBOMCTBA JeMoHcTpanuu: 3HAHUII 0 MePHOANIECKOM 3aKOHE. MO3ULIUIO U
MeTauIoB. CILIABEI OO0pa31pl CIIJIaBOB KOOPAUHHUPYIOT €€ ¢

MO3UIMHU TAPTHEPOB B
COTPYOHUIECTBE
12. | XuUMHYECKHE XUMHYECKUE CBOWCTBA Hayuamcsa: onuceiBaTh CBONWCTBA PerynsituBHble: DopMHUPYIOT YMEHHUS

CBOMCTRA METaJUIOB KaK BEIIECTB Ha OCHOBE HaOmoAeHUH 3a | [locTaHOBKa yueOHOMH HCTIOJB30BaTh 3HAHUSA B OBITY

BOCCTAHOBHTEIICH, a TAKKe | UX MPEBPAICHUAMH, 3aJ1a9d Ha OCHOBE
METAJJIOB

B CBETE HX IOJIOKEHUS B
ANEKTPOXUMHUICCKOM PSIY
HaIpsHKeHUH METaIJIOB.
JdemoncTpanumn:
BzanmopeiicTBue
METAJUIOB C HEMETAJIAMHU.
JIa0. onbITHI:
12.B3anmozeiicTBue
PacTBOPOB KUCIIOT U coyel
C MeTaJuIaMu

JEMOHCTPHPYEMBIMU YIUTEIICM,
HCCIIEN0BATh CBOMCTBA BEIIECTB B
XOJI¢ BBITIOJIHEHUSI 1a00paTOPHOTO
OIIBITA, JEIaTh BBIBOIBI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJJIOB B TIEPUOJIaX U TPyIIIax.
Tonyyam 603moocHocms
HAYUUmMbCs: IPOTHOZUPOBATH
XHMHYECKUE CBOMCTBA
HEU3YUYEHHBIX JIEMEHTOB U UX
COeMHEHNH HAa OCHOBE 3HAHUI O
MEPUOJUIECKOM 3aKOHE.

COOTHECEHUS TOTO, YTO
H3BECTHO M YCBOCHO , U
TOr0, YTO €IlIe HEU3BECTHO
Ilo3naBaTeabHbIE:
BBI)IBI/I)KCHI/IG THUIIOTE3, UX
000CHOBaHHE,
JI0Ka3aTeNbCTBO

KomMmyHuKaTHBHBIE:
VY4acTtByror B
KOJUIEKTHBHOM
00CyXIeHUH npo0iem,
NPOSIBIISIFOT AKTUBHOCTBH BO




B3aUMOICUCTBUH it
pelueHus
KOMMYHHMKAaTHUBHBIX u
MO3HABATEIbHBIX 33734

13.

Mertamis! B
npupoje. Oomue
CHOCOOBI UX
MOJTyYeHUs

Merainsl B Ipupoae.
O6u1re criocoOBI MX
IOy ICHUSI.

Jlad. onbITHI:

13. O3HakoMIeHue C
pynamu xenesa 14.
OxkpammBaHue TUIAMEHU
COJISIMU IIEJTOYHBIX
METaJJIoB

Hayuamcsa: coctaBnaTs ypaBHEHUS
peakuuil , JeKalx B OCHOBE
MTOTyICHHS METAJIIOB.

Honyyam eosmodcHocme
Hay4umuvcs: TIPUBOIUTH IPAMEPHI
YpaBHEHUH pPeaKIHil, JeKalXx B
OCHOBE ITPOMBIILJICHHBIX CIIOCOO0B
MOJTyYEHHUS YyT'YHa U CTalH.

PerynsituBHblie:
YuuTHIBaIOT IPABUIIO B
IUITAHUPOBAHUH U
KOHTpOJIe criocoba
IEUCTBHUSA
Ilo3naBartenbHbIe:
Hcnonb3yroT nouck
HEO0OX0AUMO¥
HH(POPMALIUY IS
BBITIOJTHEHHS Y4EOHBIX
3a/laHui C
UCTIONIb30BaHUEM yueOHOMH
JIUTEPaTypHI
KoMmyHukaTuBHbIE!
VYUuTHIBaIOT pa3Hble
MHEHUSI U CTPEMSITCS K
KOOPJMHAINHN Pa3INIHBIX
MO3UIIMHN B
COTPYAHHUYECTBE

I'opmocThs 3a poccuiickyro
HayKy

14.

Pemienue
pacYeTHBIX 3a71a4 C
MTOHSITHEM
maccosas 00
861X00a NPOOYKMa

PacuerHrie 3agaun mo
YpPaBHEHHUSM XUMHUYECKUX
peaxkuuii, IpOTEKAOUIUX C
Y4acCTHEM METAJUIOB U UX
COCIUHECHUM

Hayuamcsa: pemats pacueTHble
3a7]a4M 110 YpaBHEHUSIM
XUMHUYECKUX PEaKlnii,
MPOTEKAIOIIHUX C y4aCTUEM
METaJIOB U UX COEJIMHEHUI.
Honyuam eo3mooncnocmo
Hay4yumboca. peuaTh OJIMMIIAAIHbIE
3a7auH.

PerynsiruBubie:
O11eHMBaIOT MPaBUIIBHOCTh
BBITIOJIHEHHS ACHCTBUS Ha
YPOBHE a/IeKBaTHOM
PETPOCIEKTUBHOM OLIEHKHU
I[Ho3naBartenbHbIE:
Bribuparor Hanbomnee

3¢ G eKTHUBHEBIE CITOCOOBI
peueHus 3a1ad,
KOHTPOJIPYIOT U
OLICHHUBAIOT MPOLIECCUU
pe3yJbTaT AeSITeNbHOCTH
KoMMyHHKaTHBHbBIE:
KoHnTponupyrot neicteus
napTHepa

OBiazieHrie HaBbIKAMU IS
MPAKTUYECKOM e TeIbHOCTH

15.

Ilousarue o
KOPPO3HH

Koppo3us metaioB u
crocoObl OOPHOEI ¢ Helt

Hayqamc;i: HCIOJIB30BATh IpHU
XapaKTCPpUCTHUKE METAJIJIOB U UX

PeryiasiTuBHbIE:
Paznmuaror crioco6 u

YMeHue UHTerpupoBaTh
MOJIy4EeHHBIE 3HAHHS B




MeTaJJIOB COE/IMHEHUH OHTHUS «KOPPO3Hs pe3ynbTar AeHCTBUS MPaKTHYECKUX YCIOBHSAX
METaJIOBY, «XUMHYECKas IMo3naBarenbHbIe:
KOPPO3USI», «INEKTPOXHUMHUYECKAs Bnaneror oOmmm
KOPPO3HsD», HAXOUTH CITOCOOBI MIPUEMOM PEIICHHUS 3211
3aIIUTHl METAJUIOB OT KOPPO3HUH. KoMMyHUKATHBHBIE:
Tonywam eo3modncnocmo JoroBapusatoTcs o
Hayuumuvcs : IPAMEHATH 3HaHUS O COBMECTHOH
KOPPO3HH B JKU3HU. eI TETFHOCTH, TIPUXOMAT K
00IIeMy PEeIICHHIO
16. | llenounsie OOm1ast XxapaKTepUCTHKA Hayuamuca: naBatp PerynsiruBHbIe: Pa3BuTne oco3HaHHOTO,
MeTaJuIbl: 00mas LIEJIOYHBIX METAJIIOB. XapaKTepUCTHUKY IEIOYHBIM [Tnanupytot cBOM YB&KHUTEIBHOTO U
MerTasuisl B IpUpoOAeE. MeTaJulaM I10 UX TOJIOKEHHIO B JIeficTBUSA B CBSI3H C JI0OpOXKETATENHHOTO
XapaKTepucTiKa Oo1urre criocoObI UX I[ICXD3 I.U.Menneneena MIOCTaBIIEHHOM 3a/1adueil u OTHOUIICHHUSI K IPYTOMY
)
nonydeHus. CTpoeHue HCCIIeIOBATh CBOMCTBA IEJIOYHBIX | YCIOBHAMH €€ PELIeHUs yenoBeky. Ero MHeHMH10,
aTOMOB. METAaJUIOB — KaK NPOCTHIX BenlecTB. | Ilo3HaBaTeabHBIE: CHOCOOHOCTH BECTH JTUAJIOT C
[{eno4HBIC METAIITBI — Honyyam eo3modcHocme CraBat u GopMyIHPYIOT JIPYTAMH JTIOABMUA
MIPOCTHIC BEUIeCTBA Hayuumuvcs: TPAMOTHO O0paInaTeCs | TN U IpoOIeMbl ypoKa
C BEI[ECTBaMH B ITOBCETHEBHOMN KoMMyHHuKAaTHBHBIE:
JKU3HH. AJICKBaTHO HCIIOJB3YIOT
pedeBbIe CpecTBa s
3¢ PEKTHBHOTO PEIICHUS
KOMMYHUKATHUBHBIX 3a/1a4
17. | Coenuuenus Baxneitue coequHeHUs Hayuamcs: xapaktepnu3oBath PeryasitTuBHbIe:
IETOYHBIX IIETOYHBIX METAJJIOB — (busnyeckue 1 XMMUYECKUE YUUTBHIBAIOT IPABUIIO B
METAIIIOB OKCH/IbI, TUIPOKCHIBI U CBOMCTBA OKCHJIOB ¥ THJIPOKCH/IOB | IUIAHUPOBAHUH U

COJH (XJIOPHIHI,
KapOOHATHI, CyIb(ATHI,
HHUTPAThI), UX CBONCTBA U
NIPUMEHEHHE B HAPOJHOM
xo3aiicTse. Kanuiinele
yInoOpeHusi.
JemoHcTpanuu:
OO0pa3s1pl MEIOYHBIX H
IIETIOYHO3EMENTbHBIX
METaJUIOB.
B3aumoneiictBue Hatpus,
JIUTUS C BOJOM.
B3aumonelictBue HaTpus ¢
KHCIOPOIOM

IIEOYHBIX METAIIOB, COCTABIISATh
XUMHUYECKUEC YPABHCHU,
XapaKkTepU3yIOLIHe CBONCTBA
LICJIOYHBIX METAJJIOB, PEIlaTh
«UETOYKI TPEBPALLCHUI.
HOlellam BO3MOIANCHOCMb
Hay4umscs: COCTABJIAThH
«UETOYKI TPEBPALLCHUI.

KOHTpOJIe criocoba
penieHus
Ilo3HaBaTebHbIE:
Hcnonp3yroT mouck
HEOOX0UMOI
HHPOPMALINY IS
BBIITOJTHEHHS YICOHBIX
3aJIaHuH C
HCTIONBE30BaHUEM yueOHOM
JIUTEPATYPHI
KoMMyHUKATHBHbBIE:
Y4YUTHIBAIOT pa3HbIe
MHCHHS U CTPEMSTCS K
KOOPAMHAIMU Pa3IHYHBIX
MO3UINH B




COTPYAHUYECTBE

18. Hlenquo3eMean OOmrast xapaKTepUCTHUKA Hayuamvca: naBatb PeryasituBHbIC: Pa3Burtue ocoznanHoro,
bI€ METAJLIBL: 3JIEMEHTOB TJIABHOM XapaKTEPUCTUKY [TnanupytoT cBOU YBAXKHUTEIBHOTO U
6 noarpynmsl I rpynmsL. LIEJIOYHO3EMETIbHBIM METallJIaM MO | IEHCTBUS B CBSI3H C JIOOPOKENATEITLHOTO
001t CrpoeHne aTOMOB. ux nonoxernto B [ICXD MTOCTaBJICHHON 3a1a4ueil u OTHOIICHUSA K APYTOMY
XapaKTCpUCTHKa IlenouHo3eMenbHbIE J1.U.Menneneesa, YCJIOBUSIMH €€ PENICHHUS yenoBeky. Ero MEeHHIO,
MeETaJIbl — MPOCThIE XapaKTepU30BaTh COCTAaB aTOMOB, IMo3HaBaTebHBIE: CcrocoOHOCTH BECTH TUAJIOT C
BEIIIECTBA. HCCIIeIOBATh CBOMCTBA MIENOYHBIX | CTaBAT U GOPMyIUPYIOT JIPYTUMHU JIIOJbMHU
METAJUIOB — KaK MPOCTHIX BEIIECTB. | IETH U IPOOIEeMBI ypoKa
Honyuam eo3moorcnocmeo KoMmyHukaTuBHbBIE!
Hayuumucsi: TPAMOTHO 00paIaThcst | AJIEKBATHO UCIONB3YIOT
C BEIIECTBaMHU B MTOBCEIHEBHOM pedeBbie CpeNCTBa s
KHU3HU 3 PEeKTUBHOTO pelICHHs
KOMMYHHKATHUBHBIX 3a7a4
19. | Coenunenus Baxneiinue coenuHeHust Hayuamcs: xapaktepu3oBathb PeryasituBHbIC:
1EJI0YHO3EMETBHBI IEJI0YHO3EMETbHBIX q)n3i4qec1<y1e U XUMUYECKHE YYUTHIBAIOT IPABUIIO B
METaJIJIOB — OKCHJIBI, CBOICTBa OKCHUIOB U TMIPOKCHUIOB IJIAHUPOBAHUU U
X MeTajios TUAPOKCHUJIBI U COJIU IEJI0YHO3EMEIIbHBIX METAJIIIOB, KOHTpOJIE criocoba
(xymopupl, KapOOHATEL, COCTaBJISITh XUMUYECKUE peuieHus
HUTPATHI, CyIb(AaTHI, YpaBHEHHUS, XapaKTEPU3YyIOIIHE IMo3HaBaTeabHbBIE:
¢docdarsr), UX CBOWCTBAa M | CBOWCTBA MICIIOYHBIX METAIUIOB, HUcnonp3yror nouck
NIPUMEHEHHUE B HAPOTHOM peliaTh «IEMOYKW) MPeBpameHud. | HeoOX0IuMOon
X03SICTBE. Hoxyuam 6o3moocnocmy uHpOPMALIUH IS
Jdemoncrpauum: HAYYUMbCs: COCTABJIATH BBIMOJTHEHHSI YUCOHBIX
B3aumonelcTBue Kanblysl | «LENOYKW» NIPEBPALLEHUI 3a/laHu C
¢ Bozoil. Bzaumonelicteue HCTIONB30BaHUEM yueOHOM
Maraus ¢ KUCIOPOJIOM. JUTEPATyPHI
Jla6. onbITHI: KoMMyHuUKATHBHBIE:
15. B3aumogeiictBue VY4uThIBalOT pa3Hble
KaJIbIIUs ¢ BOAoii. 16. MHEHMS U CTPEMSITCS K
[Honyuenue runpokcuia KOOpJMHALMY Pa3IUUHbIX
KaJIbLIUS ¥ UCCIIeIOBaHUE o3uLUi B
ero COTpYIHUYECTBE
CBOMCTB
20. | AnroMuHUN — Ctpoenue aToma, Hayuamwcs: naBatb PeryasitTuBHble: DopMUPYIOT UHTEPEC K
IIepeXOIHBIH (usnueckue u XapaKTePUCTHUKY allOMUHUS 10 ero | [lmanupyrot cBon KOHKPETHOMY XUMUYECKOMY
- XUMHYECKHE CBOMCTBA nosoxkennio B [ICXD JIEUCTBUS C TIOCTABJICHHOW | 3JIEMEHTY

duznueckue n

AJIFOMHWHUA KaK IIPOCTOI0
BCIICCTBA

J.1.Menneneera,
XapaKTepU30BaTh COCTaB aTOMa,

3a/a4eil U yCIOBUAMMU €€
pELICHNs], OLICHUBAIOT




XUMHYECKUE XapaKTepu30BaTh (HU3NUECKHUE U MIPaBUIBHOCTh
CBOICTRA XMMHYECKHE CBOMCTBA aTIOMUHUS, | BBIIOJIHEHUS AEHCTBUA
OOBSICHATH 3aBUCIMOCTbH CBOWCTB Ilo3naBaTenbHbIE:
AJIFOMHWHUA.
QIIOMHHUS OT €T0 MOJIOKCHHUS B CaMOCTOSITeNbHO
Homydenue u IICXD J1.1.Menneneena, BBLIEISIOT 1
IIpUMEHEHUE OOBSICHATH IPUYNHBI XUMHUECKON bopMyIHpYIOT
AJIFOMHHU A WHCPTHOCTH aJIIOMHHUS. NO03HABATCIILHYIO 1ICIb,
Tonyuam gosmoocnocme UCTIONB3YIOT 00Imue
Hay4umsCs: TPaMOTHO 00pamiaThcs | MPUEMBI PEIICHHS 33134
C Bell[eCTBaMU B ITOBCETHEBHOM KoMMyHuKaTHBHBIE:
KHU3HU JlommyckaroT BO3MOXHOCTb
Pa3IUYIHBIX TOUYEK 3pEHHUA,
B TOM 4YHCIIE HE
COBIAAIONIUX C UX
cobcTBeHHOW. U
OpPHEHTHPYIOTCS Ha
TIO3UIINIO TapTHEpa B
o0IeHnn u
B3aUMO/ICHCTBUH
21. | CoenuueHus CoennHeHNs aTIOMUHHS Hayuamcsa: xapakTepu3oBatb PeryasTuBHbIe: DOopMHPYIOT YMEHHE
ATIOMUHHIS — — qmsfmecxne U XUMHYECKHE YYUTHIBaIOT MPAaBUIIO B HUHTETPUPOBATh MOTyYSHHBIE
OKCHJ] I THIPOKCHI, UX CBOWCTBA OKCH/A ¥ THAPOKCUIA IUTAHUPOBAHUU U 3HaHUS B IPKTHYECKYIO
Oxcna aM(pOTEpHBIN XapakTep. aJIIOMHHHMS, COCTABIISATh KOHTpOJIE criocoba SKH3HD
THAPOKCHN, UX Baxueiue cosu XHUMHYECKUE yPABHEHMS, pelienus
aMmdoTepHbIi QTIOMHHHUSL. XapaKTepu3yIoIlue CBOMCTBa Ilo3HaBaTenbHbIE:
Xapakrep. [IpuMeHeHNE aMIOMUHIS U | QTIOMHUHUS, PeIIaTh «ILETOYKI Hcnomnp3yroT mouck
€ro COeJMHEHUN. MIpeBpalleHUil. HE00X0UMOi
Jla0. onbITHI: Tonyuam eosmodcnocme HHPOPMALIUH IS
17.Ilonyuenue HAy4Uumvcs: COCTABIATH BBITIOJTHEHHS yIEOHBIX
THJIPOKCU/A AIIOMUHUS U | «ILIETIOYKH» MIPEBpaIeHUH 3aJJaHuil C
HCCIIeIOBaHNE UCTIONIb30BaHUEM YueOHOMH
€ro CBOICTB. JUTEPaTypHI
KoMMyHuUKaTHBHBIE:
KoHnTponupyrot neiictsue
mapTHepa
22. IIpakTHyeckasn OcymecTBienue nenoyku | Hayuamcsa: oOpamartscs ¢ PerynsaTuBHbie: Pa3BuTie KOMMYHUKAaTUBHOTO
pa6ora Nel XUMHUYECKUX nabopaTopHBIM 000PYIOBaHUEM U OCymIecTBISIOT KOMIIOHEHTa B OOIICHUH U
0 MIpeBpaIeHIH HarpeBaTeIbHBIMH IPUOOpPaMH B MOIIIArOBBII KOHTPOJb 0 | COTPYAHUYECTBE CO
CYLICCTBIICHUC COOTBETCTBHUH C IPAaBUIIAMHU pe3ynbTaTy CBEPCTHUKAMH U YUUTEIIMU
HCIOYKHA TEXHHKHU 0€30MaCHOCTH, ONUCHIBATh




XUMHYECKUX XMMHUUYECKHH SKCIIEPUMEHT C IMo3naBarenbHbIe:
IPEBPAICHHUIA TIOMOIIBIO SI3bIKa XUMHUH, J€TaTh Bnaneror oOmmm
BBIBOJIBI 110 pe3yJIbTaTam MPUEMOM pEIICHHS 3a/1a4
Lupposas 3KCH6pI/IM6HI’)I‘a.y KI:)MMyHHpKaTI/lBHLleZ
naboparopust Ionyuam 603modicHoCHb VYUTBIBAIOT PA3HBIE
RELEON HAYYUMbCs: 0CO3HABATH MHEHHS H CTPEMSTCS K
L[H(l)pOBOﬁ JaT4UK HEO0OXOIUMOCTD COOIOCHHMS KOOpJAWHALIMA Pa3InIHBIX
3JIEKTPOIIPOBOIHOC npaBuio Th u OT st coxpaHeHns: | TO3HIHI B
i 3I0POBBSI OKPY’KAIOIIHX. COTPYIHHUYIECTBE
23. | ’Kene3o — yieMeHT Pacnonoxxenue xemnesa B Hayuamvca: naBatb PeryasituBHbIC: DopMUPYIOT UHTEPEC K
VIlIrpymmst [ICXD/1. 1. MenzieneeBa v | XxapaKTEPUCTHKY JKelle3a 10 ero [LnaHupyroT CBOU KOHKPETHOMY XUMHYECKOMY
6 . CTPOCHHUC €ro aToMa. nojoxenuto B [ICXD JIEHCTBUS C IIOCTABICHHON | 2JIEMEHTY
HOOOTHOU Du3nIECKUE ¥ XUMUYECKHIE J..Meuneneera, 3a/a4eil U yCIOBUAMMU €€
HOAIPYIIIBL. CBOHCTBA JKee3a — XapaKTEpH30BaTh COCTAB aTOMa, PELIEHHS], OLIEHUBAIOT
dusnyeckue u HpOCTOTO BelIeCTEA XapaKkTepU30BaTh PU3UYECKHE U [PaBIIEHOCTD
XUMHAYECKHUE XIMHUYECKIE CBOWCTBA JKele3a, BEITIOJTHEHUSI ICHCTBUS
CBOICTBA JKeesa. OOBSICHATH 3aBUCHMOCTH CBOWCTB I[o3naBaTenbHbIE:
H skenesa ot ero nosnoxenus B [ICXD | CamocrosTensHo
axoXICHUC B J.M.MenneneeBa, UCCIEI0BATH BBIICIISIIOT U
HpHUpoOAC. CBOIICTBA KeJe3a B X0Je (GopMyIHpPYIOT
BBITIOJIHEHHSI JTAOOPATOPHOTO MTO3HABATEJIBHYIO LIEJb,
OTIBITA, OMKCHIBATh XUMHYECKHUI UCIIOJNIB3YIOT 00IIIHne
9KCIIEPUMEHT. NPUEMBI PelIeHHs 3a/1a4
Tonyuam eosmoacHocms KoMMyHHUKaTHBHbBIE:
Hayuumuvcs: TPaMOTHO oOparmatees | JlomyckaroT BO3MOKHOCTh
C BEIIECTBaMH B ITOBCETHEBHON Pa3IMIHBIX TOYEK 3PSHHUS,
KI3HH B TOM YHCIIC HE
COBIIAIAFOIIUX C UX
cobcrBenHol. 1
OpPHEHTHPYIOTCS Ha
MO3UIHIO APTHEpA B
o0ILIeHNn |
B3aNMOJIEUCTBUH
24. | CoenuneHus I'enernyeckue psapl Fe”'u Hayuamcs: xapaktepu3oBaTh PeryasitTuBHbIe: Pa3Butne ocozHanHoro,
xenesa +2,+3 ux Fe** Baxueiimue comm ¢busnyeckre 1 XUMUYECKUE YUUTBHIBAIOT IPABUIIO B YB&KHUTEIBHOTO U
Kese3a. 3HaYCHHUE XKejle3a | CBOWCTBA OKCHJIOB M THIPOKCHIOB | TUIAHUPOBAHUU U JI00pOXKETATENHHOTO
Ka4CCTBCHHOC 1 €r0 COeMHEHHHN JUTs JKeJe3a, COCTaBIISITh XUMHUYECKHE KOHTpOJIe crioco0a OTHOIIEHHS K IPYyroMy
OIIPCACIICHUE. HPUPOIBI U HAPOIHOTO YPaBHEHMS, XapaKTEPU3YIOLINE pelienus uesnoBeky. Ero MHeHMIO,
I'eneTnueckue XO03SHMCTBA. CBOMCTBA COEIMHCHHMI JKee3a, ITo3zHaBaTeJbHBIC: CIIOCOOHOCTH BECTH IHAJIOT C




psanel  Fe *u Fe
+3

JdeMoHcTpanuu.
BzaumoeiictBue
METaJUIOB C HEMETaJIaMH.
[lony4yenne rupoKCcUIOB
xenesa (IT) u (TID).

JIa0. onbIThI:

18. BzaumonetictBue
JKene3a ¢ COJITHOM
KHCJIOTOM.

19. ITonyuenue
ruapokcuaoB xenesa (1) u

MIPOBOJIUTH KAYECTBEHHbBIE
peaxIyy, MOATBEPKAAI0IIIE
HaJlM4Ke B BOJHBIX PacTBOpax
KaTHOHOB JKeJIe3a, peIaTh
«UETIOUKM TPEBPAICHHUI.
Tonyuam 8osmoocnocme
HAy4umscs: COCTABIATH
«UETIOUKN TIPEBPAIICHUH,
COCTaBJIATH MOJICKYJISIPHBIC U
MIOJIHbIE HOHHBIE YPaBHEHHUS IO
COKpAIlleHHBIM HOHHBIM

Hcnomnp3yroT nouck
HEO00XO0UMOH
HHPOPMALIUY IS
BEITIOJTHEHHUS YIeOHBIX
3aJaHuH C
HCTIOIB30BaHUEM yIeOHOM
JTUTEPATyPHI
KoMmyHuKaTuBHbBIE!
VY4YUTHIBAIOT pa3HbIC
MHCHHS U CTPEMSTCS K
KOOPAMHAIMU Pa3THYHBIX

JPYTAMU JIOIBMU

(1T) 1 u3yuenune ux YPaBHEHUSAM o3uuui B
CBOMCTB. COTPYIHUYECTBE
25. IpakTuyeckast Ilonyuenue u cBoiicTBa Hayuamcs: obpamatbest ¢ PeryasituBHbIC: OBnajieHUe HaBBIKAMU JIJIs
paGora Ne2 COEIMHEHU I METaJIOB 11a00paTOPHBIM 000PYIOBAHUEM U OcyIecTBIsIOT MIPaKTUYECKON JAESITeTbHOCTH
I HarpeBaTeIbHBIMH IPUOOPAMHU B MOIArOBbI KOHTPOJIb IO
OnqueHHe 1 COOTBETCTBUU C NPaBUIAMHU pe3ynbTary
CBOUCTBA TEXHUKH 0€30MaCHOCTH, OIMCHIBATH
COCI[I/IHCHI/Iﬁ XUMHYECKUN SKCIICPUMEHT C ITo3HaBaTeJIbHBIC:
METaJLJIOB TIOMOLLBIO SA3bIKA XUMHH, J€JIaTh Crpost peueBoe
BBIBOJIBI 110 pe3yJIbTaTaM BBICKa3bIBaHUE B YCTHOU U
SKCIIEPUMEHTA. MUCBMEHHOU (opme
Tonyuam eo3mooicnocmy KoMMyHUKaTUBHBIE!
Hay4umuvcs: 0CO3HaBATh YYuTHIBAIOT pa3HbIe
HEOOXOIUMOCTH COOTIOIEHUS MHEHHS U CTPEMATCS K
npaBuwio Th u OT ans coxpaHeHUsT | KOOPAMHAIIMH PAa3IMUIHBIX
370pOBbS OKPYIKAOLIHX. MO3ULINHI B
COTPYIHUYECTBE
206. IMpakTHyeckas Pewenue Hayuamca: obpamatbcs ¢ PerynsituBHble: OBnaseHre HaBbIKaMU JJIst
paGora Ne3 SKCIIEPUMEHTAIBHBIX nabopaTopHBIM 000PYIOBAHUEM U OcCyILecTBISIOT MIPaKTUYECKON AESITeTbHOCTH
P 3a/a4 Ha Paclio3HaBaHUE U | HATPEBATEIBHBIMH PUOOPAMU B MOILIArOBBI KOHTPOJIb N0
CIICHC MOJIy4eHHUE COeTMHEHU I COOTBETCTBUU C NPaBUIAMHU pe3ynbTary
SKCIICPUMEHTAIbH METaIoB TEXHUKHU 0€30MaCHOCTH, ONUCHIBATH
BbIX XUMHUYECKHUH 3KCIIEPUMEHT C Ilo3HaBaTe/ibHBIE:
3a/1a4 Ha TIOMOIIBIO SI3bIKA XUMHUH, JIeJIaTh [IpoBoasT cpaBHEHUE U
pacIIO3HABaHKE 1 BBIBOJIBI 110 pe3yIbTaTaM KJIACCU(UKALINIO 110
JKCIIEPUMEHTA. 3aJIaHHBIM KPUTEPUSIM
HOqueHHev Ilonyuam 603modicHocmy KoMMyHUKAaTHBHBIE!
COCAMHECHNH HAYYUMbCs: OCO3HABATH JloroBapMBaroTCs 0
METAaJIJIOB HEO0XOIUMOCTh COOIIOACHUS COBMECTHBIX JIEHCTBUSX B




[udposas

npasuio Tb u OT ans coxpanenus

Pa3JIMYHBIX CUTYaAlLUAX

nabopaTopust CBOETO 37I0POBbSl U OKPY’KAIOIIUX.
RELEON
[{udpoBoii gaTuuk
QJICKTPOIIPOBOAHOC
TH
27. | O0001meHue Hayuamcs: 0600maTh 3HaHUS U PeryasituBHbIC: BripaxatoT anekBaTtHoe
SHAHMIA IO TeMe NPEJCTABIATh UX CXEM, TaOJIHIL, BHocsT HeoOX0ouMBIe MIOHUMaHHe IPUYHH yCIexa U
IIPEe3CHTALMN KOPPEKTUBBI B ICUCTBUE Heycrexa yueOHou
«Merasn MOCJIE €r0 3aBEPIICHUS HA | JESITENbHOCTU
OCHOBE €r0 U y4eTa
XapakTepa cIeJIaHHbIX
omudoK
Ilo3naBartenbHbIe:
Crpost peueBoe
BBICKa3bIBaHUE B YCTHOU U
MUCBMEHHOU (opme
KoMMyHuKaTHBHBIE:
KOHTPOJIMPYIOT AEHCTBUS
mapTHepa
28. KOHTpO JIbHAs KoHTpoab npeaAMeTHBIX U Hayuamcs: npuMeHATh PeryasitTuBHbIe: [IposBAsAIOT OTBETCTBEHHO-CTh
paGora Ne2 MeTaIpeIMETHBIX MOJy4EeHHBIC 3HAHUS U OCyIIeCTBISIOT UTOTOBBIM | 32 Pe3yIbTaThl
110 TeMe y4eOHBIX IeHCTBUH IO c(OpMHUPOBAHHBIE YMEHHUS IS U TIOIIArOBBIA KOHTPOJIb
M Teme «MeTab) pereHus yaeOHBIX 3a1aq O pe3yNbTaTy
«vleTael» To3naBaTenbHbIE:
CrposT pedeBoe
BBICKa3bIBaHUE B YCTHOU U
MUCBMEHHOU (popme
KomMyHuKaTHBHBIE:
KOHTPOJIMPYIOT JEHCTBUS
mapTHepa
| Tema 3. Hemera/wibi(284.)
29. | O0Omas OOmmas xapakTepucTHKa Hayuamca: naBats onpeneneHus PerynsituBHbIe: ®opMHUpPOBaHUE TOTOBHOCTHU U
XapaKTepPUCTHKA HEMETAaJJIOB: MOJIOKEHHUE B | MOHATUIM IInanupytoT cBoU CHOCOOHOCTH K O0YUSHHIO U
HeMETA/IIOR Ilepuonuueckoii cucteme «@NEKTPOOTPULATENBHOCTD « JIefiCTBUS B CBSI3U C CaMOpa3BUTHIO U

XUMHNYCCKUX 3JICMCHTOB

AJJIOTPONHA» XapaKTCPU30BaATh

MOCTaBJICHHOM 3aJaueii 1

camMo000pa30BaHMIO HA OCHOBE




. U. Menneneena,
0COOEHHOCTH CTPOEHUS
aTOMOB,
AIEKTPOOTPHUIIATEIEHOCTh
(90) kak mepa
CHEMETAJUIMIHOCTHY, P
30. Kpucrammnaeckoe
CTPOCHHE HEMETAJUIOB —
TIPOCTHIX

BEIIECTB. AJUIOTPOITHS.
duznyeckue

CBOMCTBa HEMETAJIJIOB.
OTHOCHUTENBHOCTh
TIOHITUN «METaJLD» U
«HEMeTaJlD»

HEMETAJIIBI TI0 UX MOJ0XKCHHUIO B
TICXD JI..MeHnneneena,
OIUCHIBATH CTPOCHHE (hPU3UICCKUE
CBOWCTBA HEMETAJUIOB, OOBSICHATH
3aBHCHMOCTH CBOMCTB HEMETAJLIIOB
ot ux nonoxenus [ICXD
J.M.MenneneeBa; COCTaBISATh
Ha3BaHUS COCIUHCHHUI HEMETAIIOB
o opmyre u popMyI Mo
Ha3BaHUIO, HAYYATCs 1aBaTh
OTPEIICIICHUS «aJTIOTPOTIHS,
«aJUTOTPOITHBIC MOAUDUKAIIUI.
Honyuam eo3mozcnocms
Hayuumucsi: IPOTHO3UPOBATH
CBOMCTBA HEM3YYCHHBIX 3JICMEHTOB
1 MX COCAMHCHMI Ha OCHOBE
3HAHHH O MEPUOJMIECKOM 3aKOHE

YCJIOBHSIMU €€ PeIleHNUs
IMo3naBarenbHbIe:
Crasst ¥ HOopMyIUpYIOT
LENN U IPOOJIeMBI ypoKa
KomMmyHuKaTuBHbBIE!
AJIEKBaTHO UCHONB3YIOT
peUeBbIE CPEACTBA IS
3¢ (EeKTHBHOTO peIIeHuUs
KOMMYHHKATHBHBIX 33124

MOTHUBaAllUU K 06yquI/1}o u
IIO3HAaHHIO

30. | O6mme OO0ure XuMU9IecKue Hayuamcsa: xapakrepu3oBaTh PeryasTuBHble: Pa3BuBaroT ocozHaHHOE
XHMHYECKHE CBOIICTBa HEMETAJIIOB CTPOCHHE HEMETAJUIOB, 00IIIHe [MocraHoBKa yueOHOI OTHOLIEHHE K CBOUM
o XUMHUYECKHE CBOMCTBA HEMETAJUIOB, | 3aJa4d Ha OCHOBE COOCTBEHHBIM MOCTYITKaM
CBOMCTBA OIMCHIBATH OOIIIEC XHMUICCKHE COOTHECEHUSI TOT0, YTO
HEMETAJJIOB. CBOICTBA HEMETAILIOB C IOMOLILKD | U3BECTHO U YCBOEHO , U
Hemeramie! B SI3bIKa XUMUHU, COCTABIISITh TOI'0, YTO €I1I¢ HEU3BECTHO
PUPOJIC U YPaBHEHHUS XMMUUYECKUX PEAKLIUH, Ilo3naBarte/nbHbIC:
CHOCO6I)I "X XapaKTCpU3yromnx XuMHICCKUE BLI}IBI/DKCHI/IC TUIIOTE3, UX
CBOWCTBA HEMETAJUIOB UX 000CHOBaHHE,
TOTyHeHHA COCIUHEHUIT JI0Ka3aTeNnbCTBO
THonyuam eo3moorcnocme
Hay4umucs: NIPOTHO3UPOBATh KoMmyHuKaTuBHbBIE!
CBOWCTBA HEU3YUEHHBIX JIEMEHTOB | Y4acTBYIOT B
U X COEIMHEHUH Ha OCHOBE KOJUIEKTUBHOM
3HaHUI 0 IEPUOANIECKOM 3aKOHE 00CyXJIeHuH IpodIIeM,
IIPOABIAOT aKTUBHOCTDH BO
B3aUMOACHUCTBUH JJIs
pewmenus
KOMMYHUKATHUBHBIX 1
IIO3HABAaTCJIbHBIX 3a1a4
31. | Bogopon ITonoxenue Bonopona B Hayuamcs: XapakTepu30BaTh PerynsaTuBHbie: DopMUpPYIOT
Ilepuoauueckoit cucreme BOJIOPO/I IO €T0 MOJI0KEHUIO B PaznmmngaroT cocob u KOMMYHHUKATHBHBIN

XUMHNYCCKUX 3JICMCHTOB

TICXD JI..U.Menneneena,

pe3yNbTaT AeUCTBUS

KOMIIOHCHT B 06IIICHI/II/I u




. . Menneneena.
CrtpoeHue aToMa u
MoJeKyJibl. Dusnveckue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIA, €T0 TOIyIeHHE
1 TIPUMCHEHHE.

Jlad. onbITHI:

20. IToyuenue

1 pacrio3HaBaHHE
BOJZIOpOJIa

XapaKTepU30BaTh CTPOCHUE aTOMa
BOJIOPOAA, OOBSICHATD €T0
BO3MOJKHBIC CTCIICHH OKHCIICHUS,
XapaKTepU30BaTh

¢u3ndeckre M XUMUIECKHEe
CBOWCTBA BOAOPOJa, OOBSICHITD
3aBHCHMOCTH CBOICTB BOJIOPOZIA OT
monoxeHus ero B [ICXD
J.M.MenneneeBa, OmUCEIBaTh
J1a00paTOPHBIC U TPOMBIIIICHHBIE
CIOCOOBI OTYUYESHHUS BOAOPO/A
Tonyuam eosmodcnocms
Hayuumucsi: O0BIICHATH
JIBOMCTBEHHOE MOJIOKECHUE
Bogopoza B IICXD
JA.M.MenneneeBa, rpaMOTHO
o0pamIaTecs ¢ BeMecTBaMH B
MTOBCETHEBHOM KI3HH

Ilo3naBaTenbHbIE:
Bnaneror o6mmm
IIPUEMOM pPELICHNUS 3a/1a4
KoMmyHuKaTuBHbBIE!
JoroBapusatotcs o
COBMECTHOH JIEITEILHOCTH
I0J] PYKOBOJICTBOM
YIUTEIS

COTPYAHHYECTBE CO
CBEPCTHHUKAMH B TIPOIIECcCe
00pa3oBaTeNpHOU
JIeSATETbHOCTH

32.

Bonma

CrpoeHne MOJICKYJIHL.
Bomopoxnas xummaeckas
cBs13b. Pusznyeckue
CBOMCTBA BOJBI.
AHOMAaJINH CBOWCTB BOJIBI.
I'mapodunbHbie U
rupodoOHbIEe BelecTBa.
XHUMHYECKUE CBOMCTBA
BO/IbI. KpyroBopoT BO/IBI B
mpupoze. Bomoouncrka.
Abspauus Boabl. BeITOBBIE
¢uibTpel. MUHEpaIbHBIE
BOJbL. J{MCTUIIIMPOBaHHAS
BOJa, €¢

TIOJTYYCHHUE U IIPUMEHCHUE.

JIa0. ONbBITHI:

21. UccnenoBanue
MTOBEPXHOCTHOTO
HATSHKEHMS BOJIBI.

22. PactBOpeHue
MepMaHTaHaTa KaJIHus WU

MCIHOI'O Kynnopoca B BOJAC.

Hayuamcs : xapakTepu30BaTh
CTPOEHHE MOJIEKYJIbI BOJIOPO/IA,
(busnyecKue 1 XUMHIECKUE
CBOMCTBA BOJBI, OOBSICHATH
AHOMAJIMH BOJIBI, CIOCOOBI OUHUCTKH
BOJIbI, IPUMECHSTH B OBITY (DUIBTPHI
JUTSL OYMCTKH BOJIBI, TIPABUIILHO
UCII0JIb30BaTh MUHEPAIbHYIO BOAY,
BBIMOJIHATH PACUeThI 110
YpaBHEHHSIM XUMHUYECKUX PEaKIINi,
MPOTEKAIONIUX C YIACTHEM BOJIBL.
Tonyuam go3modicHocme
Hayyumscs: 0ObEKTUBHO
OILICHUBATh HH(POPMALIHIO O
BEIIECTBAX U XUMHUYECKUX
poIeccax, KpUTHICSCKU
OTHOCHUTBCSI K TICCBIOHAYYHOM
uH(popManuu, HeT0OPOCOBECTHOM
pekiame

PerynsituBHble:
[Inanupytot cBOU
JICUCTBHS B CBS3ZH C
[IOCTABJICHHOM 3a/1aueil U
YCIIOBHSMH €€ PEILIeHUS
Ilo3naBartenbHbIC:
Crassit ¥ HopMyIUpYIOT
LIEJIN ¥ TPOOIIeMBI YpoKa
KoMMyHHUKaTHBHbBIE:
KouTponupyrot neiictBust
napTHepa

Nmerot nenoctHOE
MHPOBO33PEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH




23. l'upparanus
00e3BOKEHHOTO Cylb(aTa
menu (I1). 24.
W3rorosieHne ruicoBoro
oTIeyarka. 25.
O3HaKOMJIEHHE C
KOJUIEKIIMEN OBITOBBIX
($UIBTPOB.

26. O3HaKOMIICHHUE C
COCTaBOM MUHEPAIbHON
BOJbI

33. | 'ajorensr: oOmas OO011ast XxapaKTepUCTHUKA Hayuamcs: xapaktepu3oBaTh PeryasitTuBHbIC: [IposBAAIOT 3K0JIOTMUECKOE
XapaKTepPUCTHKA TaJIOTEHOB: CTPOCHHE CTPOEHHE MOJIEKYJI TajoreHOB, H.HuaHI/IpyIOT CBOH CO3HAHHE
aTOMOB, HpOCTI)Ie OIIUCBIBATH q)HSH‘IeCKI/Ie nu JCUCTBUSA B CBA3U C
BCIIICCTBA U OCHOBHBLIC XUMHUYCCKUEC CBOﬁCTBa TaJIOTCHOB HOCTaBJ’IeHHOﬁ 33)13‘-16171 nu
COEIMHEHNS TaJOre€HOB, UX | Ha OCHOBE HaOJIOJAEHNH 3a UX YCIIOBHSMH €€ PEIICHUS
cBoiicTBa. Kpatkue MIPEBPALLEHUSIMHI BO BpEMS ITo3naBaTeabHBIC:
CBeJICHUA 0 XJIope, OpoMe, | JEeMOHCTPAMOHHBIX OIBITOB, CraBat u GopMyIHPYIOT
¢rope u Hoze. OOBSICHITH 3aBUCUMOCTH CBOMCTB LENH U IPOOJIeMBI YpoKa
[IpuMeHeHHE TaJOTEHOB U | TAJIOTCHOB MX OT ITOJIOXKEHUS B KomMyHHKaTHBHBIE:
HUX COEIUHEHUI B TICX5 .. Menneneena, AJIEeKBaTHO UCHOJb3YIOT
HApOJHOM XO3SICTBE. COCTaBIISITH (OPMYJIBI COEIMHEHUN | pEUeBbIE CPEJCTBA IS
JemMoHcTpanuu: rajJoreHoB 1 no Gpopmysiam raBate | 3QQEeKTHBHOTO pelIeHHs
O6pa3HI)I TaJIOTCHOB — Ha3BaHUS COCAUHCHUSM I'aJIOTCHOB KOMMyHI/IKaTI/IBHI)IX 3aaa4
MPOCTHIX BEIECTB. Hoxyuam 6o3moocnocmy
BiaunmopeiictBue HAy4YumsvCcs: OCO3HABATH
TAJIOTEHOB C HATPHUEM, HEOOXOIUMOCTH COOJIIOAEHUS
AMIOMUHUEM. BBITeCHeHHE | TIpaBHII HKOJIOTHYECKOM
XJIOpOM OpoMa MITH Hoxa 0e30MacHOCTH TIPU OOpAIICHIH C
U3 PaCTBOPOB HX cOJei rajoreHaMu
34. | Coenuuenus OCHOBHEIE COCTHHEHUS Hayuamcs: ycraHaBIUBaTh CBS3b PeryasTuBHble: Bocmnuranue 0TBETCTBEHHOI'O
FaJIOreHOB rajoreHoB: MEX]y CBOMCTBAMH COCMHCHUH U | YUYHUTHIBAIOT MPABUJIO B OTHOIICHHS K IPUPOJIC

raJIOTeHOBOIOPOIBI, COMU
raJOTeHOBOIOPOTHBIX
KHCJIOT.

JdemoncTpanumn:
O06pa3s1p! IPUPOTHBIX
COEMHEHUH XJI0pa.

Jlab. onmbITHI:

ux HpI/IMeHeHI/ICM, I/I3y‘-IaTI:.
CBOMCTBA COCJMHEHUI raJIOTCHOB B
XOJIe BBITIOTHEHUS Ta00paTOPHBIX
OIIBITOB ,

Tonyyam 603mooicHocms
HAYyuumuvcs: UCTOIb30BaTh
MPUOOPETEHHBIC KOMIICTCHITUH MTPH

HHaHI/IpOBaHI/II/I n
KOHTpOJIe crocoba
peleHus
Ilo3naBaTeabHbIE:
Hcnonbe3yroT nouck
HEOOXOJUMOM
HHPOPMALIUY IS




27. KauecTBeHHas
peaxIysi Ha raJIOTCHU -
HOHBI

BBITIOJIHEHHH TPOEKTHBIX paboT Mo
U3YYECHUIO CBOWCTB U CIIOCOOOB
MONTYYCHHS 1 PACTIO3HABAHHS
COEIMHEHUII ralOreHOB

BBITIOJTHEHHS Y4EOHBIX
3aJJaHuH C
UCIIONIb30BaHUEM YueOHOM
JIUTEPATypHI
KomMmyHuKaTuBHbBIE!
YuuTHIBaIOT pa3Hble
MHEHUSI U CTPEMSITCS K
KOOPJMHAINHU Pa3INIHBIX
MHO3UILIUN B

COTPYAHHYECTBE
35. [IpakTrueckas Pemenue Hayuamcs: oGpamatscs ¢ PeryasituBHbIC: OgBnajzieHre HaBbIKAMU JIJIS
pabota Ned 9KCTICPUMECHTATBHBIX nabopatopHsiM 06opyaoBaHueM | OCYIIECTBISIOT MPaKTHYECKON IEATEIBHOCTH
P 3a71a4 110 TeMe HarpeBaTeIbHBIMHU PHOOpaMH B TMOIIArOBBIH KOHTPOJIb 110
CLICHHC «[loarpyrina rajgoreHOB COOTBETCTBHH C MPABHIAMH pe3yabTary
OKCIICPUMCHTAIbH TEXHHUKHU 0€30MaCHOCTH, ONUCHIBATH
BIX 3aJ1a4 I10 TEME XUMHUUYECKHUI SKCIEPUMEHT C IMo3naBarenbHbIE:
«[loarpymma MOMOIIIBIO SA3bIKA XUMHUH, JETATh [TpoBoasT cpaBHEHHUE U
TAJIOFCHOBY BBIBOJIBI 110 pe3yJIbTaTamM KIacCH(UKAIHIO IO
IKCIIEPUMEHTA. 3aJ[aHHBIM KPUTEPHUSIM
[Hudposas 1 )
OyUam 803MOIUCHOCHIb KoMMyHHKATHBHbBIE:
naboparopust HAY4UumbCs: 0CO3HABATH Haxonsat o61uee perueHne
RELEON HEOOXO0IUMOCTh COOIIIOIEHHS y4e6HOil 3a1aun
[Mudpooii gaTuuk npaswio Th u OT s coxpaHeHus
SJICKTPOITPOBOAHOC CBOETO 3JI0POBBSI M OKPY KaAIOIIHNX
™
36. Kucnopon Crpoenue aToMa u Hayuamecs:, PerynsituBHble: CrpemiieHue K 310pOBOMY

AIUTOTPOIIHS KUCIOPO/Ia;
CBOMCTBA U PUMEHEHHUE
€r0 aJUTOTPOITHBIX
Monudukarmi. JIa6.
ONBITHI:

28. IMomyuenune

U pacro3HaBaHKE
KHCJIOpOaa

XapaKTepU30BaTh CTPOCHHUE
MOJICKYJIBI KHCIIOPOJa, COCTABIIATh
XMMHUYECKHE YPaBHEHNS,
XapaKTepU3yIOLINe XUMUYECKUE
CBOMCTBa KHCJIOPOJa, OOBSCHATH
MIPUMEHEHHE aJIIOTPOITHBIX
Moau(UKaAIUi KUCIOpoa,
OIUCHIBATH J1AOOPATOPHBIE U
MIPOMBIIIICHHBIE CIIOCOOBI
MOJTy4eHHsT KUCTIOPO/Ia .

THonyuam e03modicHocmy
HayyumuCcs: TpaMOTHO 00pamiaThes
C BEIIECTBAMH B TIOBCEJHEBHON

Pazimmuaror crioco6 u
pe3ynbTaT AeUCTBUS
ITo3naBaTeabHbBIE:
Baaneror o0mmm
[IPUEMOM peLleHus 3a1a4
KoMMyHUKaTHBHbBIE!
JloroBapuBatorcs o
COBMECTHOU JeSITEIEHOCTH
1101 pyKOBOJICTBOM
YUUTEIS

00pasy Xu3HA




KU3HHU

37. Cepa, ee CrtpoeHue aToMa u Hayuamcs:, PeryasituBHbIC: DopMUPYIOT OCHOBBI
dusndeckue u /UIOTPOMNHA Cepbl; XapaKTepU30BaTh CTPOCHUE Paznuyarot cgocoG u 9KOJIOTHYECKOTO MBILUICHHUS
CBOICTBa U MPUMEHEHUE MOJICKYJIBI CEePBI OOBICHATH pe3ynbTaT AelcTBUS
XI/IM}/IHGCKI/IG POMOMYECKON CEepHI. 3aBHCUMOCTb CBOMCTB CEPHI OT €€ IHo3naBartenbHbIE:
CBOUCTBA JleMoHCTpaNUH: nonoxenus B IICXD JI.N. BuazgeroT o6mumM
B3aumoneiictBue cepsl MeHnneneeBa, COCTaBIATh IIPUEMOM pPELLEHUS 3a1a4
C METaJUIaMH, BOJOPOAOM | XHMUYECKHE YPaBHECHUS, KoMMyHUKATHBHBIE:
1 KUCITOPOJIOM. XapaKTepU3YIOIIHE XUMHICCKIE JloroBapuBarTCs 0
Jlad. onbITHI: CBOMCTBA Cepbl, OOBSICHATH COBMECTHOM
29. T'openue cepobl Ha MPUMEHEHHUE aJJIOTPOITHBIX JIeATENBHOCTH, IPUXOS K
BO3JlyX€ U B KUCJIOPOJIE MOTU(UKAIHAN CePhI 00IIIeMY PEILICHHIO
Tonyuam eosmodcnocms
Hay4umuCcs: TpPaMOTHO 00paIiaThCs
C BEILECTBAMH B TIOBCEIHEBHOM
KI3HA
38. | CoenuHeHus cepbl Oxcunet cepsl (IV) u (VI); | Hayuamcs:, PeryasTuBHble: DopMHUPYIOT UHTEPEC K
WX TIONyUCHHE, OIIHCHIBATh CBOICTBA COCAMHEHHH VYYHUTHIBAIOT IPABUIIO B KOHKPETHOMY XHMHUYECKOMY
CBOWCTBA W IPUMCHEHUE CepBI, COCTABIATh YPaBHEHHS IUTAHUPOBAHHUA U AIIEMEHTY, TTIOUCK
PeaxImii, COOTBETCTBYIOIIHX KOHTpOJIE criocoba JIOTIOTHUTEIBHOM
«UETOYKe» MPeBPaICHAN peneHus HHPOPMALINHU O HEM.
Honyuam eo3moorcnocmeo Ilo3naBare/ibHBIE:
Hay4umuvcs: TPOTHO3UPOBATh Hcnonb3ytoT mouck
XUMHUYECKHE CBOMCTBA BEIIECTB HA | HEOOXOIUMOI
OCHOBE UX CBOHCTB M CTPOCHUS uHpOPMALIUH IS
BBIMOJTHEHHSI YUCOHBIX
3a1aHUi C
WCTIOJIb30BaHNEM yueOHOU
JTUTEPATyPHI
KomMyHuKaTHBHBIE!
KonTtponupyrot aeiicteue
mapTHepa
39. CepHas kuciora CepHast KUCIOTa KaK Hayuamcs:, PerynsituBHble:

KaK 3JICKTPOJIUT U
€€ COJIn

JIEKTPOJINT U €€
COJIH, UX IPUMEHEHHUE B
HapOJHOM XO3sICTBE.
JemoncTpanumn:
O06pa31p! IPUPOTHBIX
COEJIMHEHUI1 CEpBl.
OO0pa3ipl BOKHSHITUX JIS

ONMCHIBATH CBOMCTBA CEPHOMN
KHCIIOTBI, B XOJI€ TIPOBEICHUS
71a060paTOPHBIX OTBITOB ,
TIPOBOJUTH KAYE€CTBEHHYIO
peaKIuio Ha CyibdaT - HOH
Tonyyam 603mooicHocms
HAYUUMbCsl: XapaKTePU30BaTh

PaznanuaroT coco6 u
pe3yabTatT JeHCTBUS
Ilo3naBaTeabHbIE:
Baagerot oOmmm
MIPUEMOM PEIIeHUS 33134
KoMMyHUKAaTUBHBIE!
JloropapuBarorcs o




HapOJHOTO XO03sHCTBa
cynb(haToB.

Jlab. onbITHI:

30. CgoiicTBa
pa3baBieHHOI cepHOIT
KHCJIOTBI

oco0Oble CBOHCTBA
KOHLEHTPUPOBAHHOMU CEPHOM
KHUCJIOTBI

COBMECTHOU
JIESITEILHOCTH, IPUXOIAT K
00IIeMy PEIICHHIO

40. | Cepnas KucioTa CepHas KuCIIOTa KaK Hayuamcsa :cocTaBnsaTh ypaBHeHHsT | PeryjsiTuBHbIe: HcnbITBIBAIOT 4yBCTBO
KaK OKHMCIIHTEND. OKHCIIUTENb. 5 OBP ¢ ygacTreM cepHOI KHUCIIOTEHI, HJIvaHI/Ipy}OT cBOH TOPJIOCTH 32 POCCHICKYIO
Tonvaenue 1 [IpousBoacTBO CepHO OIIMCHIBATh 00JIACTH TIPHMCHEHHUS IIEHCTBUSA B COOTBETCTBHU HaYKy

yi KHCJIOTHI U €€ IPUMEHEHUE | CEPHOM KUCIIOTBI C IIOCTaBJICHHOM 3a7a4ei u
HNPUMEHCHHUC Tonyuam 603modxucHocms YCIIOBHSIMH €€ PEATU3alMH
CCPHOU KHUCIOTHI Hayuumucs: TPUBOJUTH IPUMEPHI Ilo3naBaTenbHbIE:

YpaBHEHUU peaklUil, JexKalux B Bnanerot o6umm

OCHOBE ITPOU3BOJICTBA CEPHOM IIPUEMOM PELICHHUS 3a/1a4

KHCJIOTHI KoMMyHHKAaTHBHBIE:
KonTponupyroT nelictus
mapTHepa

41. | IlpakTHYecKas Pemenne Hayuamcsa: obpamarscs ¢ PerynsituBHble: YMeET ynpasisaTh cBoei
paGora No5 AKCIEPUMEHTAIBHBIX nabopaTopHEIM 000PYJOBaHUEM U OCyIIeCTBISIOT MMO3HABATEIEHOM

3aa4 1o TeMe HarpeBaTeIbHBIMH IPUOOPAMHU B MOIIArOBBIH KOHTPOIb 0 | JESTEIBHOCTHIO
p pHuooOp p
Pemenue
«[loxrpymma Kucmopoga» | COOTBETCTBHH C IIPABIHIIAMH pe3ynpTaTy
IKCHEPUMEHTAIBH TEXHHUKH 0€30MaCHOCTH, OTMCHIBATh
bIX 3aa4 II0 TEME XUMHUUYECKUH SKCIIEPUMEHT C Ilo3naBarte/nbHbIC:
«Hoﬂrpynna MOMOIIBIO A3bIKa XUMUH, CIIaTh CTpOSIT peUEBOC
KHCIOPOIa» BBIBOJIBI 110 pe3yIbTaTaM BBICKASBIBAHHC B YCTHOM 1
SKCIEPUMEHTA. MCbMEHHOH (opme
[udposas
Tonyuam eosmoacnocms
nabopaTopus HAY4umbCs: 0CO3HABATH KoMMyHHKATHBHBIE!
RELEON HEOOXO0ANMOCTb COOJIIO/ICHHUS VY4UTBIBAIOT pa3HbIE
[udposoit gaTank npaBuwio Thb u OT i coxpaHeHuss | MHEHHUS U CTPEMSTCS K
3JIEKTPONPOBOIHOC CBOETO 37I0POBbSl U OKPYKAOIINX KOOPMHALINH PasIHTHBIX
HNO3ULHUN B
TH
COTPYAHUYECTBE

42. | A3OT u ero CtpoeHue aToMa u Hayuamcs:, PeryasitTuBHbIe: DopMUPYIOT UHTEPEC K

CBOICTBA MOJIEKYJIBI a30Ta; XapakTepu30BaTh CTpoeHue aroma | Ilmarmpyror cBon KOHKPETHOMY XHMHUYECKOMY

CBOMCTBA a30Ta Kak
MIPOCTOTO BEIECTBA

U MOJIEKYJIBI a30Ta, OOBSICHSTH
3aBUCUMOCTH CBOMCTB a30Ta OT €T0
nostoxkerns B [ICXD JI.U.
MenneneeBa, COCTaBIATh

JEUCTBHUS B CBSI3U C
MMOCTaBJICHHON 3aauei 1
YCIIOBUSIMU €€ PeIICHHUS
Ilo3naBaTeabHbIE:

JNIEMEHTY




XMMHUYECKHE YpaBHEHUS,
XapaKTepU3yIOLINe XUMUYECKUE
cBoiicTBa azora [lonyuam
B03MONCHOCHb HAYUUMBCS.
TpaMOTHO 00OpamaTbes C
BEILECTBAMH B IIOBCCIHEBHON
KH3HH

CraBsat u GOpMyITHPYIOT
L[EJTU ¥ TPOOJIEMBI YpOKa
KoMMyHHKaTHBHBIE:
AJIEeKBaTHO UCIIONB3YIOT
pedeBbIe CpencTBa st

3¢ PEKTHBHOTO PEeIICHHS
KOMMYHHUKATHBHBIX 3a/1a9

43. | AMMHaK U ero AMMUaK, CTpOEHHE, Hayuamcsa: onuceiBaTh CBONWCTBA PerynsatuBHbie:
coenunenus. Conu CBOIICTBa, MIOJIyYEHUE U aMMUaka B X0Ji€ MPOBEACHUS [Inanupytot cBOU
npumenenue. Conu 71a00paTOPHBIX OMBITOB, IPOBOJNUTE | JCHCTBHS B CBSI3U C
aMMOHHA aMMOHHS, UX CBOHCTBA U KauyeCTBEHHYIO PEaKIUIO HA HOH - MIOCTaBJIEHHOM 3a/1aueil u
MIPUMEHEHUE. aMMOHHSI YCIIOBUSIMU €€ PEeIICHUS
Jlad. onbITHI: Honyuam eo3moorcnocms IMo3naBaTenbHbIE:
31. N3yuenue cBOMCTB HayuumvCcs: NIPUBOAUTH IPUMEPHI Crasst ¥ HopMyIUpyIOT
aMMHMaKa. YPaBHEHUH PEaKLUil, JeKalX B LEJIN ¥ TPOOJIeMBI YpoKa
32. Pacrio3HaBaHue coiel | OCHOBE NPOMBIIUIEHHBIX c110c000B | KoMMyHHKaTHBHbBIE:
aMMOHHUS MOJIyYE€HHSI aMMHUaKa KonTponupyrot neiictBust
napTHepa
44. | Okcumpl a3oTa. Oxcuuet azota(ll) u (1V) Hayuamcs:, PerynsiruBubie:
ONHUCHIBATh CBOMCTBA COEUHEHUN YYUTHIBaIOT NIPABUIO B
a30Ta, COCTABJISATh YPABHEHUS IJIAHUPOBAHUU U
peakuui, COOTBETCTBYIOLIUX KOHTpOJIE criocoba
«IIETIOUKEY MPEeBPaICHHHA penieHus
Hoxyuam 6o3moocnocmy IMo3HaBaTebHbIE:
HAYuUmyvCcs: TPOrHO3UPOBATD Hcnonb3ytoT mouck
XUMHUYECKHE CBOMCTBA BEIIECTB HA | HEOOXOIUMOI
OCHOBE UX CBOHCTB M CTPOCHUS uHpOPMALIUH IS
BBIMOJTHEHHSI YUCOHBIX
3aJaHuH C
HCTOJIB30BaHUEM YUeOHOM
JIUTEPaTyphl
KomMmyHuKaTHBHBIE!
KonTtponupyrot aeiicteue
napTHepa
45. | A3oTHAas KUCJIOTa A30THas KHCI0Ta KaK Hayuamcs:, PeryasitTuBHbIe:

KaK JJIEKTPOJIUT, €€
IIPUMEHEHUE

3JIEKTPOJINT, e
CBOICTBA U IPUMEHEHHUE.
JdeMoHcTpauun:
OO0pa3ibl BayKHEHUITNX
JUUISL HAPOJTHOTO XO351MCTBA

OITMCHIBAaTh CBOMCTBA a30THOU
KHCJIOTHI, B XOJIC TPOBEACHUS
71a060PaTOPHBIX OTIHITOB
Tonyyam 603mooicHocms
HAYUUMbCSL. COCTABIIATH

PaznuuaroT crioco6 u
pe3yibTat JeHCTBUS
Ilo3naBaTeabHbIE:
BnaneroT obmum
MIPUEMOM PEIIeHUs 3a1a4




HUTPATOB. «UEMOYKN» MpeBpalieHuil no a3oty | KoMMyHHKaTHBHBIE:
Jla6. onbITHI: Jlorosapusarorcs o
33. CpoiicTBa COBMECTHOM
pa30aBICHHON a30THOM JIeATENbHOCTH, IPUXOAST K
KHUCJIOTHI 00IIeMy pemeHHIO
46. | A3oTHAas KUCJIOTAa A30THas KHCJI0Ta KaK Hayuamcsa :cocTaBnaTh ypaBHEHH | PeryjasiTuBHbIe:
KaK OKHCIIUTEIb, okucinurenb. Hurparsl u OBP ¢ ygactuem a3oTHOU KUCIOTHI, | [ImaHupyIoT cBOM
. HUTPUTEHI, IPOOIIeMa UX TIPUMEHSTH COJTM a30THOM KHCIOTHl | JACHCTBHUS B COOTBETCTBUH

¢ MOMydCHHUC COJIepKaHUs B /X B MIPaKTUIECKOH NesTeIHHOCTH, C TIOCTABJICHHOM 3ajaueii u
IpOAYKIIUH. ASOTHLIG MpOBOAUTH KAYE€CTBECHHYIO YCIOBUAMU €€ peain3daliun
yaoOpeHus peakiuio Ha HUTPAT - UOH IMo3naBaTenbHbIE:
JdemoncTpanumn: Honyuam eo3moorcnocms Bnanerot o6umm
B3aumoneticteue HAyuumuvcs’. XapakTepu30BaTh MIPUEMOM pellIeHus 3a1a4
KOHIIEHTPUPOBAHHON oco0ble cBOICTBa KoMMyHUKaTUBHBIE!
A30THOM KHCIIOTHI C KOHIICHTPHPOBAaHHON a30THOMN KOHTPOJHPYIOT ACHCTBUAL
MeIbio. KHCJIOTHI mapTHepa
Jla0. onbITHI:
34. B3aumoaeiictBue
KOHIICHTPHPOBAaHHOU
A30THOM KHCIIOTHI C ME/IBIO

47. CDOC(I)Op. CtpoeHue aToMa u Hayuamca: PeryasitTuBHbIe: DopMUPYIOT UHTEPEC K
CoeuHeHus aotpornus docdopa, XapaKTepU30BaTh CTPOSHHE aToMa [TnanupytoT cBOM KOHKPETHOMY XUMUYECKOMY

docdopa. [Tonstue
0 (ochopHbIX
yII0OpeHusIx

cBo¥icTBa Genoro u
KkpacHoro docdopa, ux
npuMmeHenne. OCHOBHBIE
COE/IMHEHHUSI: OKCHU]L
¢docdopa (V) u
opTrodocdopHast Kuc-
noTa, pocdarsl.
docdopHble ynodbpeHus.
JemMoHcTpanuu:
O06pas1p! TPUPOTHBIX
coenuHeHUH (ocdopa.
OO0pasibl BOKHSUITUX IS
HapOAHOTO XO3sCcTBa
(dbocdatos.

Jla6. onbITHI:

35. 'openne dochopa Ha

(bochopa, 00BACHITH 3aBUCUMOCTh
CBOWCTB (ocdopa oT ero
nonoxxenus B [ICXD JI.H.
MenpeneeBa, COCTaBIATh
XMUMHUYECKHE YPaBHEHUS,
XapaKTePUIYIOIIUEC XUMHICCKIE
CBOIiCTBa a3oTa

B pe3yJIbTaTe MPOBEACHUS
1a00paTOPHBIX OMBITOB, IPOBOIUTH
KaueCTBEHHYIO PEAKIIUIO Ha
dbocodar - non

Tonyyam 603modicHocmo
Hay4umvcsi. ONUCBHIBATH
(bl/ISI/I‘IeCKI/Ie 1 XUMHUYCCKHE
MIPOIECCHI, SBIISIFOIIUECS YaCThHIO
KpPYrOBOPOTA BEIIECTB B MPUPOJIE

JEUCTBHUS B CBSI3U C
MOCTaBJICHHOM 3aJaueii u
YCJIOBUSIMU €€ PeIICHUS
Ilo3HaBaTebHbIE:
CraBsat u GopMyIHPYIOT
LEJIH ¥ IPOOJIEMBI YpOKa
KomMmyHuKaTHBHBIE!
AJIEeKBaTHO UCMONB3YIOT
pedeBbie CpelcTBa A
3¢ exTuBHOTO pereHus
KOMMYHHKATHUBHBIX 33124

AJIEMEHTY, MTOUCK
JIOTIOJTHUTENIHbHOM
nHpopManny 0 HeM.




BO3/yX€ U B KHCIIOPOJIC.
36. PacriosnaBanue

¢docdaros
48. | Yroepon Ctpoenue aToma # Hayuamca: xapakTepu3oBathb PerynsatuBHbie: DOopMHPYIOT HHTEPECC K
AITIOTPOTIHSA YTIIEPOAa, CTPOCHHE aTOMa yTIIepoaa, PasmigatoT crroco6 u KOHKPETHOMY XHMHUYECKOMY
CBOIICTBa €ro OOBSICHATH 3aBUCHMOCTH CBOWCTB pe3ynbTaT AeUCTBUA 3JIEMEHTY, [TIOMCK
MouduKammit 1 ux yriepoja OT €To MOJIOXKEHHS B Ilo3naBaTeabHbIE: JIOTIOJTHUTENBHOMN
MIPUMEHEHHE. TICX5 JI.U. MeHnneneena, Bmanerot o6mmm HHPOPMALIUU O HEM.
JemMoHcTpanum: COCTaBIISITh XUMHYECKHE MIPUEMOM PELICHHUS 3a/1a9
[Tornomenue yriem yYpaBHEHHUS, XapaKTEePU3YIOLIHe KoMMyHuKaTHBHBIE:
PAacTBOPEHHBIX BEIIECTB XMMHYECKHe CBOWCTBA yriepoja JloroBapuBaroTcs o
WM Ta30B. Tonyuam eosmodcnocms COBMECTHOH JIeSTETBHOCTH
BoccraHoBneHue Menu U3 | HAYuumbCA. ONHUCHIBAThH 0] PyKOBOJICTBOM
ee OKCHua yriieMm. (busnYecKrue 1 XUMHYECKHUE yUUTENSA
Jla6. onbITHI: MIPOLECCHI, ABIISIOIIUECS YACTHIO
37. I'opeHue yris B KpyroBOpOTa BELLECTB B IPUPOJIE
KHCJIOPOAE
49. | Oxcuasl yriepojia Oxcunbl yraepona (1) u Hayuamcs:, PerynsituBHble: DopMUPYIOT YMEHHE
(IV), ux OIHCHIBATH CBOMCTBA OKCHIIOB VY4YHUTHIBAIOT IPABUIIO B HCTIOJB30BaTh 3HAHUSA B OBITY
CBOWCTBA W IPUMCHEHUE yIiepoja, COCTaBISATh YPABHEHUS IUTAHUPOBAHHUA U
peaxIuii, COOTBETCTBYIOIIHNX KOHTpOJIe criocoba
«LETOYKe» MPEeBPALCHUH . pemeHus
HPOBOJHUTH KAUECTBCHHYIO Ilo3HaBaTenbHbIE:
PEaxIHIo 10 Paclo3HABAHUIO Hcnomnp3yroT mouck
YTIEKUCIIOTo Ta3a HE00X0UMOi
Tonyuam eo3modcHocms nHpopmanuu s
Hayuumuvcs: TPOTHOZUPOBATH BEITTOJTHEHUS YISOHBIX
XMMHYECKHE CBOWCTBA BELIECTB HA | 3aHaHUil ¢
OCHOBE UX CBOMCTB U CTPOECHHUS UCTIONIb30BaHUEM YueOHOMH
JUTEpaTypsl
KomMmyHuKaTHBHBIE!
KonTponupytot nelicteue
nmapTHepa
50. | YrogbHas KUCJIOoTa VYronbHas kuciota. Conn Hayuamcs: PeryasitTuBHble: DopMUPYIOT YMEHHUS

" €€ COJIH.
KecTkocTs BOABI U
CIIOCOOEI €€

YTOJIBHOM

KHCJIOTBI: KaJIbLUT, COJa,
NOTall, uX

3Ha4YeHHE ¥ NPHPOJE U

JlaBaTh OINPENeICHUS MOHATUSIM
<OKECTKOCTH BOJIBI» ,0MTUCHIBATH
CBOMCTBA YrOJIbHON KHUCIIOTHI,
COCTABIISITh YPaBHEHUSI PEAKIINH,

PaznuuaroT crioco6 u
pe3yabTat JeHCTBUS
Ilo3naBaTeabHbIE:
Bmaneror o6mmm

HCTIONB30BaTh 3HAHUSA B OBITY




yCTpaHCHHS KHU3HU YEJIOBEKA. COOTBETCTBYIOILIUX «IETIOUKE» IIPUEMOM pELICHNUS 3a/1a4
KectkocTb BOABI U MIpeBpaIleHNH , COCTaBIATh KoMMmyHuKaTHBHBIE:
CIIOCOOBI €€ yCTPaHEHHUSL. Ha3BaHUs COJIEH yrolbHOM JloroBapuBaroTcs o
JdemoncTpauum: KHCJIOTBI, COBMECTHOM
OO0pas1s! TPUPOTHBIX MIPOBOANTH Ka4E€CTBEHHYIO JIESITEIIHOCTH, MIPUXOIAT K
COCIMHEHHH yTiiepoa. peaxnuio Ha KapOoHAT - HOH 00IIeMy pemeHHIO
OO0pasus! BakHeHmux At | [loxyuam 603modicnocmo
HApOJHOTO XO3sHCTBa Hayuumucs: IPOTHO3NPOBATH
KapOOHATOB. XMMHYECKHE CBOMCTBA BEIIECTB HA
Jla6. onbITHI: OCHOBE UX CBOMCTB M CTPOCHUS
38. IlomyyeHue yroiabpHOI
KHUCJIOTHI M U3YYEHUE ee
cBoiicts. 39. [lepexon
KapOOHATOB B
THAPOKapOOHATEHI.
40. PaznoxxeHue
ruapoxkapOoHaTa HaTpust
51. | Kpemuwuit Crpoenue aroma kpemuusi; | Hayuamcsi:, PeryasTuBHble: DopMHPYIOT HHTEPECA K
KPHCTaJUTHNUECKUN XapaKTepU30BaTh CTPOEHHUE aToMa | AJIEKBaTHO KOHKPETHOMY XUMHYECKOMY
KPEMHHIA, €0 CBOMCTBA M | KPEMHHUSI, OOBSACHATH 3aBUCHMOCTb | BOCIIPHHUMAIOT JJIEMEHTY, TIOUCK
MIPUMEHEHHE CBOMCTB KPEMHHSI OT €T0 MIPEATI0KEHHS 1 OLICHKY JIOTIOJTHUTENbHON
nojnoxenus B [ICXO JI.1. yuuTens U nHpopManny 0 HEM.
Memneneena, COCTaBIATh OJTHOKJIACCHUKOB
XMMHUYECKHE YPaBHEHUS, Ilo3HaBaTenbHbIE:
XapaKTepU3yIOIHe XUMHIECKHE Bribupator Hanbomee
CBOMICTBAa KPEMHHUS 3¢ QeKTUBHBIE CIIOCOOBI
Honyuam 6o3mooicHocmo pereHus 3ajad,
Hay4umsCcs: TPaMOTHO 00pamaTsCcs | KOHTPOJIUPYIOT U
C BEIIECTBAMH B TIOBCEHEBHON OLIEHMBAIOT IIPOLIECC U
KHU3HU pe3ynbTaT AeATENbHOCTH
KomMmyHuKaTHBHBIE!
JloroeapuBaroTcs 0
pacnpeneneHuu GyHKIHHA
U poJieil B COBMECTHOM
JIESITETIBHOCTH
52. | Coenunenus Oxcun xpemuwust (IV), ero Hayuamcs:, PeryasitTuBHbIe:
KPEMHIS MIPUPOHEIE OTIMCHIBAaTh CBOICTBA OKCHIA VY4YUTHIBAIOT IPABUIIO B
Pa3HOBHIHOCTH. KpEMHHS, COCTABISATh YPAaBHEHUS TUIAHUPOBAHUU U

Cunukatel. 3HaueHUE
COEJMHEHUH KPEMHUS B

peakuuii, COOTBETCTBYIOLIUX
«UEMOYKe) NPEeBPALCHUH .

KOHTpOJIe criocoba
pemeHus




’KUBOI U HEXKUBOM
TIPUPOJIE.
JdeMoHncTpanum:
OO0pas1p! TPUPOITHBIX
COEIMHEHUI KPEMHHUS.
JIa6. onbITHI:

41. IomyueHnne
KPEMHEBOH KUCIIOTHI U
N3y4YCHHUE €€ CBOWCTB

MIPOBOJIUTH KAYECTBEHHYIO
peaKIMio Ha CUJIMKAT - HOH
Tonyuam eo3mooicnocmo
Hayuumucs: IPOTHO3UPOBATH
XMMHYECKHE CBOMCTBA BEIIECTB HA
OCHOBE UX CBOMCTB M CTPOCHUS

Ilo3naBaTenbHbIE:
Hcnomnp3yroT nouck
HE0OX0IMMO
HHPOPMALINH [T
BBITTOJTHEHHS yIEOHBIX
3aJaHuH C
HCTIOIB30BaHUEM yIeOHOM
JIUTEPATypHI
KoMmyHukaTuBHbBIE!
Y4UTHIBAIOT pa3HbIC
MHEHHMS U CTPEMATCS K
KOOPAMHAIMU Pa3IMYHBIX
MO3UILIIHN B

COTPYIHUYECTBE
53. | CunukatHas TlonsiTHe 0 CUTMKATHOM Hayuamcsa: npaktnyeckoMy PeryasitTuBHbIC: DopMUpPYIOT NOHUMAHUE
IIPOMBIILICHHOCTb. MIPOMBIIIJIEHHOCTH. NIPUMEHEHUIO COEMHEHUH Pasmiuarot crmoco6 u 0COOCHHOCTEH KI3HH U TpyIa
Crekiio, LIEMEHT, KpEMHUS pe3ynbTaT AeUCTBUSA B YCJIOBUAX MHPOPMATH3AIIH
KepaMuKa. Tonyuam eo3modrcnocmo IMo3HaBaTeabHbBIE: oOmiecTBa
JdemoncTpauum: Hay4umucs: TPOrHO3UPOBATh Bnanerot o6mum
OO0pa3ipl cTeka, XUMHUYECKHE CBOMCTBA BEIIECTB HA | IPUEMOM pELICHHUs 3a1a4
KepaMUKH, HEMEHTA OCHOBE UX CBOMCTB M CTPOEHUS KoMmyHuKaTuBHbBIE!
Jorosapusarorcs o
COBMECTHOMU JI€ATEIbHOCTH
0T PYKOBOJICTBOM
YUHUTETS
54, IpakTnyeckas IMonyuenue, cobupanne u | Hayuamcs:. o6pamaTsCes ¢ PeryasitTuBHbIe: OBnajzieHre HaBBIKAMU JIJIS
paGora Ne6 pacrno3HaBaHUe nabopaTopHBIM 000pyIOBaHUEM U OcCyIecTBasIOT MIPaKTUYECKON JAESITeTbHOCTH
I ra3oB HarpeBaTebHBIMU NPUOOpPaMH B MOIIIArOBBIN KOHTPOIB TIO
otydeHue, COOTBETCTBUU C NPaBUIAMHU pe3ynbTary
cobupaunue u TEXHUKHU 0€30MaCHOCTH, ONUCHIBATE
pacro3HaBaHue XUMHUYECKHUI SKCIIEPUMEHT C IHo3naBartenbHbIe:
Ta3oB TOMOLLBIO S3bIKa XUMHH, JI€JIaTh Crpost peueBoe
L[I/I(I)pOBa}I BBIBO/IBI 10 PE3yJIbTaTaM BBICKa3bIBaHUE B YCTHOU U
JKCIIEPUMEHTA. MMMCbMEHHON (hopme
nabopaTopus TTox K )
yUam 603MOACHOCD OMMYHUKATUBHbIE!
RELEON Hay4umuvcs: 0CO3HaBATh YYuTHIBaIOT pa3HbIe
[Mudposoii gaTuuk HEO0OXO0MMOCTb COOJIFOICHHS MHEHHSI M CTPEMSITCS K
AJIEKTPONPOBOJAHOC npasuiio Th u OT s coxpaHeHnss | KOOPIUHALINH Pa3IAIHBIX
T™H CBOETO 37I0POBbSI U OKPY KAFOIIHUX MO3UIUH B

COTPYAHUYECTBE




55.

0O0001menue Mo
TEME
«Hemertamiey

Hayuamcs: 0600mate 3HaHUS U

MPEJICTABIATH UX CXEM, TaOIHII,
npe3eHTauun

PeryasTuBHbIe:
BHocsT HEOOX0TUMBIC
KOPPEKTHBEI B JIciiCTBHE
IOCTIE €ro 3aBEepIICHUS Ha
OCHOBE €r0 yJeTa
CIEJaHHBIX OIINOOK
IHo3naBartenbHbIE:
CtposT pedeBoe
BBICKa3bIBaHUE B yCTHOU U
MUCBMEHHOU (opme
KoMMyHHKATHBHBIE:
KoppekTtupyrot nelcTBus
napTHepa

BeIpaxkaroT afekBaTHOE
NIOHMMAaHUE IIPUYUH yclexa U
Heycrexa yueOHou
JIeSITEIbHOCTH

56.

KonTpoabsnas
padota Ne3 o
TeMe

«Hemeraiub»

KoHTpoib npeaAMeTHBIX U
MeTanpeaIMeTHBIX
Y4IeOHBIX ASHCTBHIMA 1O
Teme «Hemeraimas»

Hayuamcs: npuMeHATb
MOJy4EeHHbIE 3HAHUS U
c(OpMHUpPOBAHHBIE YMEHHUS IS
pemeHus yaeOHBIX 3a1aq

PerynsiTuBHbIE:
OCYIIECTBIISIIOT
MOIIAarOBBIM M UTOTOBBIA
KOHTPOJIb 110 PE3yibTaTy
Ilo3HaBaTeabHbBIE:
CTPOSIT PEYEBOE
BBICKa3bIBaHUE B YCTHOU U
MMUCBMEHHOU (popme
KoMMyHUKaTUBHBIE!
YYHUTHIBAIOT Pa3HbIE
MHEHUS ¥ CTPEMSITCS K
KOOPIUHAIINH Pa3INUHbIX
MO3UIIIHN B
COTPYTHUYECTBE

HpOﬂBHﬂIOT OTBETCTBCHHOCTH
3a pe3yNIbTAThI

Tema 5.

O0001mIeHNe 3HAHMI 10 XUMHH 32 KypC 0CHOBHO# mKoJbl. ITonroroska k urorosoii arrecrauuu (I'MA) (104.)

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucremMa

. . MenneneeBa
B CBETE TEOPUU
CTPOEHHMSI aTOMa

Ilepuoauueckuii 3aKoH u
Ilepuoauueckas cucrema
XAMHAYECKUX DJIEMEHTOB
. . Menpeneena.
DusnuecKkuii CMBICIT
TIOPSTKOBOTO HOMEPA
3JIeMEeHTa, HOMEPOB
nepuoja U rpymnimsl.

Hayuamcsa: o600matp
HH(POPMALUIO TI0 TEME B BHIE
CXEM, BBIIOJHATH TECTOBBIE
3a7aHus

PerynsituBHble:
[InanupytoT cBoU
JIEUCTBUS B COOTBETCTBUU
C TIOCTaBJICHHOM 3aJ1aueii 1
YCIIOBHSMH €€ peaIn3anin
Ilo3HaBaTe/bHBIE: CTABST
1 GOPMYJIUPYIOT LIETH U
pOOJIEMEBI YPOKa;
OCO3HAHHO M MPOU3BOJILHO
CTPOSAT B YCTHOU U
MMUCBMEHHOHU (popme
KoMMyHHKATHBHBIE!

HpOHBJ’IHIOT OTBC€TCTBECHHOCTH
3a pe3yJibTart




Bnangenue
MOHOJIOTHYECKOH U
JTUATIOTHYECKOM (hopMaMu
peun

58. | 3aKOHOMEPHOCTH 3aKOHOMEpHOCTH Hayuamcsa :0600maTsb PeryasTuBHbIe:
H3MEHEeHHUs HM3MEHEHHS CBOWCTB nH(pOpManuIo 10 TEME B BUE Paznmuatror c130006 u
CBOMCTR JJIEMEHTOB M UX CX€M, BBITIONHATH TECTOBYIO pe3yabTaT AeHCTBHSA

COEIMHEHUH B Iepruojax u | pabory, IHo3naBartenbHbIE:
9JIEMCHTOB H HX rpynmnax B CBeTe Bnazeror o01mum
COCIMHCHHUU B MIpEACTaBIECHUI O NPHUEMOM PCIICHHUS 3a1a4
nepuoaax u CTPOCHHUU aTOMOB KOMMyHHKaTl/IBHLIeI
IPYIIIax B CBETE 3JIEMEHTOB. 3JHaUCHHE IIOFOBapI/IBilIOTCSI 0

o [lepuonudeckoro 3akoHa COBMECTHOH JIeSTETBHOCTH
npeaCTaBJICHHUU O

0] PyKOBOJICTBOM

CTPOCHUU aTOMOB yunTens
JJICMCHTOB.
3HaueHue
HepI/IO,I[I/I‘-IeCKOFO
3aKOHa

59. | Buael xuMmuyeckux Buns! xumuueckux cBsizeit | Hayuamcsa: 06001math PerynsartuBHbie:
CBSI3€i M THIIEI Y TUITBI KPUCTAJUIMUECKUX | WH(OpMAIHUIO 10 TeMe B BUJIE Paznuarot crioco6 u

pemeTok. BzanmocBs3p TaOJIHIIBI, BBIIOJIHATE TECTOBYIO pe3ynIbTaT AEHCTBH
KPpUCTAITNINYCCKUX .,

CTPOEHUS U CBOUCTB paboty Ilo3HaBaTenbHbIE:
PELICTOK. BEIIECTB Brnazneror o6umm
BzaumMocBs3b MPUEMOM PENIEHNS 3a1a4
CTPOCHUS U KoMmyHuKaTuBHbBIE!
CBOICTB BellecTB Kontponupyror neiictBus

napTHepa

60. | Knaccudukanus Knaccudukarys Hayuamca: 0600math PeryasiTuBHbIe:
XIUMHYECKIX XMUMHYECKHX PEaKIUH MO nH(pOpMaNHIO 10 TEME B BUJIE Paznmuatror cr[uoco6 u

. Pa3IMYHBIM NIPU3HAKAM CX€M, BBITIOIHATH TECTOBLIE pe3ynbTaT AeHUCTBUSA
pEaKIMH 1Mo

(aucio u cocras 3a1aHus Ilo3HaBaTenbHbIE:
pas3InIHBIM pearupyrommx u Bunasieror o61mm
IMpU3HAKaM. 00pa3yIomuXcs BEIIECTB; IPUEMOM PEIICHMSA 3a1a4
L[I/I(I)pOBaH HaJIMIMC TPAaHUIIBI pa3acia KoMmyHuKaTuBHBIE!
1abopaTopust thasz; __— IIOFOBapI/IBf.}OTCH 0

TETUI0BOH 3¢ HeKT; COBMECTHOH JIeSTEITBHOCTH
RELEON ’

[Mudposoii gaTuuk

H3MEHCHHE CTCIICHEH
OKHUCJICHHS aTOMOB,

o pyKOBOACTBOM
YUHUTECIISL




3JIEKTPOIPOBOTHOC UCTIONIb30BaHNE
TH KaTaJln3aTopa;
HATIPaBJICHUC
MIPOTEKAHMUSA).
61. | CkopocTh CKOpOCTDh XUMHUYECKHAX Hayuamca: o606matb PeryasTuBHbIe: Nmerot nenoctHoe
XUMHUIECKIX peaxmmii 1 paKTOpHI, HHPOPMALIUIO TI0 TEME B BHIE PasmigatoT crroco6 u MHPOBO33pEHUE,
. BIIISIFOIIIME HA HEe CXEM, BBITIOJHATE TECTOBYIO paboTy | pe3yibTaT AeHCTBHA COOTBETCTBYIOIIEE
peaKiuu Ilo3naBaTeabHbIE: COBPEMEHHOMY YPOBHIO
Bnanerot o6mum pa3BUTHSI HAYKH
MIPUEMOM PELICHHUS 3a/1a9
KoMMyHHKATHBHBIE:
KonTtpomupyror neiicTBus
napTHepa
62. | Knaccudukanus IIpocThie U CIIOKHBIC Hayuamcs: 0600math [posBnstor
HEOPraHUYECKHIX BemiecTBa. MeTasuisl U UH(OPMALUIO 10 TEME B BHJIE JI00pOXKENATENHLHOCTh,0T3bIBY
HEMeTaJlIbl , COCTaB, CXeM, BBITIOJIHATH TECTOBYIO paboTy HBOCTh, KaK MIOHMMAaHUEC
BEILECTB KIaccu(UKaIusI YYBCTB IPYTUXITIOACH U
COTICPEIKUBAHHE FIM
63. CBolicTBa OO11He XUMUYECKHE Hayuamcs: 0600math PeryasituBHbIC:
HEOPraHNIECKHX CBOMCTBA OKCHUJIOB U UH(POPMAIIHIO 10 TEME B BHIC PaznmuyaroT ciocob u
THIPOKCUIOB (OCHOBAaHMH, | CXEM, BBIIOJIHATH TECTOBYIO pabOTy | pe3yiabTaT AEUCTBU
BeICCTB KHCIIOT, aM(pOTEPHBIX Ilo3HaBaTenbHbIE:
THIPOKCHUJIOB), COJIH B Bnanerot o6mum
ceere TO/I [IPUEMOM pEeLLEHUs 3a1a4
KoMmyHuKaTuBHbBIE!
KouTponupyrot neiictBust
mapTHepa
64. | T egeTHYecKHue I'enernyeckue psabl Hayuamca: o606martb PerynsituBHble:
DSLIBI METaIlIa, MeTallia, HeMeTalula | HHPOPMAIIUIO TI0 TEME B BHIE PasmigaroT crmoco6 u
MEPEXOAHOTO MEeTalIa CXEM, BBITIOJTHATH TECTOBYIO paboTy | pe3yibTaT AeHCTBHSA
HEMETaJlJIa 1
Ilo3naBartenbHbIC:
NepexXoaHOro Braneror oomm
METalia TIIPpUEMOM pPENICHUS 3a1a4
KoMMyHUKATHBHbBIE:
Kontponupyror aeiicTBus
nmapTHepa
65. | Tpenunr- TpeHuHr-TecTUpOBaHUE 110 PeryasTuBHbIe: Bripaxarot anekBaTtHOe
TECTHPOBAHHE. BapuaHTam [ 1A nponuibix PasmiuaroT crmoco6 u MMOHUMAaHHE IPUYHH yCIeXa ’

JICT U A€MOBEPCUN

pe3ynbTaT AeUCTBUS
ITo3HaBaTeabLHBIE:

Heycriexa yueOHoH
JIeSITEIbHOCTH




Bnaneror o6mmm
IIPUEMOM pPELICHNUS 3a/1a4
KoMMmyHuKaTHBHBIE:
KonTponupyrot neiictBus
napTHEpa

66.

KonTpoabnas
padora Ned
Pemenne 'NA

TectupoBanue 1o
BapuaHTaM
I'MA nemoBepcun

Hayuamca: npuMeHsTh
TIOTy4eHHBIE 3HAHUS U

cOpMUpPOBAHHBIC YMEHHUS TS

peaicHuA y‘I€6HLIX 3aaa4

PerynsatuBHbie:
OCYIIECTBIISTIOT
MOIIArOBBIA M UTOTOBBIH
KOHTPOJIb 110 PE3yIbTATy
IHo3naBartenbHbIe:
CTPOSIT pEeUYEBOE
BBICKa3bIBaHUE B YCTHOU U
MUCBMEHHOU (popme
KoMMyHUKaTUBHBIE!
DopMyIUPYIOT
coOCTBEHHOE MHCHHUE H
TTO3HIIHIO

67

70

Pezeps




