


PABOUYAS ITPOTPAMMA 10 XUMHU 9 KIJI. T1IO ®T'OC ( k yuebnuky O.C. I'abpuensna)

IHosicHUTEABLHAA 3AIINMCKA

Pabouyas mporpamma asist 9 kiacca o01ieo0pa3oBaTeIbHBIX YUPEKIACHUI
(6a30BbIN YPOBEHB).
Pabowas mporpamMma cocTtaBieHa B COOTBETCTBUU ¢ TpeOoBaHusMH DenepanbHOTO TOCYAapCTBEHHOTO O0pa30BaTENFHOTO CTaHAApTa OCHOBHOTO
obmiero oOpa3oBaHUs BTOPOTO TOKoJIeHUs, [IpuMepHOl mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs MO XUMUU M aBTOPCKou [Iporpammel Kypca
xuMuU st 8-9 kiaccoB 001e00pa3oBaTeNbHBIX yupekaeHuii(0azossiii ypoBers) O.C. N'abpuensna (2012roma). Hacrosimas mporpaMMa yduThIBaeT
pekomeHnanuu [ IpuMepHO mporpaMmMbl MO XMMHH JJISI OCHOBHOM IIIKOJIBI.

PabGouass mporpaMMa Mo XUMHUHU: KOHKpEeTH3HpyeT mosoxeHuss @OyHnaMeHTalIbHOrO dAapa coAepKaHus OOY4YeHHs XUMUU C Y4ETOM
MEXIPEIMETHBIX CBSI3ed y4EOHBIX IMPEIMETOB €CTECTBEHHO-HAYyYHOT'O IMKIIA; OMpEeisieT MOCIeI0BaTeIbHOCTh M3YyYEHHUS €AWHHUIl COJEPKaHUS
00y4eHHsT XUMUU B (HOPMHUPOBAHUS (Pa3BUTHS) OOMIMX YUEOHBIX U CHEHU(PUUECKUX MPEAMETHBIX YMEHHUM; Ha¢T OPHEHTHPOBOYHOE paCIpEICIICHHUE
y4eOHOTO BPEMEHH IO pa3ziesiaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEEe».

Cogep:xaHue MporpaMMbl HampaBlIEHO HAa OCBOEHHE 3HAHUMI M Ha OBJAJCHHE YMEHHMSIMH Ha 0a30BOM YpPOBHE, 4YTO COOTBETCTBYET
O6pazoBarenbHOU mporpamme mKoJbl. OHa BKIIOYAET BCE TEMbI, IPETyCMOTPEHHBIE (Pe/iepaabHbIM FOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHus 10 XUMHUH U aBTOPCKOI MporpaMMoi y4eOHOTO Kypca.

[IporpamMma kypca « XUMHUI» IOCTPOEHA HA OCHOBE CIIUPAILHOM MOJIENHU, TPelyCMaTPUBAIONICH MOCTENIEHHOE Pa3BUTUE U YTITyOJIeHHE TeOPEeTUYEeC KX

Hpe,[[CTaBJ'ICHI/Iﬁ IIpu JIMHEHHOM O03HAKOMJICHHH C OMIIUPUYICCKUM MaTCpUuajioM

Heas:
B nmpeamerax ecrecTBEHHO-MaTEMAaTUYECKOTO IIMKJIA BEAYIIYIO POJIb UTPAET MMO3HABaTENIbHAs JIEATEIbHOCTh U COOTBETCTBYIOLIME €1 TO3HABATEIIbHbBIC

y‘le6HHe JencTBUA. B CBS3U C 3THM OCHOBHBIMH L EJISIMH oﬁyqe}mﬂ XHMHHU B OCHOBHOM IIIKOJI€ SIBIISIFOTCS:



1) dopmupoBanue y 00yJaronuxcss yMEHUsI BUICTh U IOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XMMHUYECKOTO 3HAHMS Ul KaXKJIOTO YeJIOBEKa
HE3aBHCHMO OT €ro MnpodeccuoHalbHOM JEsITeNbHOCTH; YMEHUS pa3indarh (akThl U OLIEHKH, CPAaBHUBATH OLEHOYHBIE BBIBOJbI, BUJETh UX CBS3b C
KPUTEPHSIMH OILIGHOK U CBSI3b KPUTEPHEB C OMNPEACICHHON CHUCTEMOH NEHHOCTEW, (opMyarpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO ITO3HIHUIO;
2) ¢popMupoBaHue y 0Oy4aroUuXcsl 1IEJIOCTHOTO MPEICTABIECHUS O MUPE U POJM XMMHUU B CO3/IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa; yMEHUS OOBSICHITh OOBEKTHI M MPOIECCH OKPYKAIOIIEH NEHCTBUTENIBHOCTH — MPUPOJHOM, COLMAIBHOM, KyJIbTypHOU, TEXHUUECKON Cpelibl,
HCIOJIB3YS e 3TOrO XUMHYECKHE 3HaHMUS,
3) mpuoOpeTeHue OOYyYaAIOMIUMHUCS OIbITa PA3HOOOpPA3HOM JEATEIHLHOCTH, TO3HAHUS W CAMOIMO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHTHOCTEH), UMEIOUINX YHHUBEpPCAIbHOE 3HAYEHHE JUISl Pa3IUYHbIX BHJIOB JIEATEIBHOCTH: pEUICHHs MpoOeM, NMPUHATHS pPEHIeHUH, MOUCKa,
aHayM3a U 00paboTku MHPOPMAIK, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHHUECTBA, O€30ITaCHOr0 0OpaIleH sl C BEIIeCTBaMH B
IOBCEIHEBHOM XKU3HU.

3agayamu u3ydeHusi yueOHOro npeamera « XuMus» B 9 kiacce siBISIIOTCA:
y4eOHbIe: (POPMUPOBAHHE CUCTEMbl XUMUYECKUX 3HAHUHN KaK KOMIIOHEHTAa €CTECTBEHHOHAYyYHON KapTUHBI MUPA;
Pa3sBUBAKOLIME: DPA3BUTHE JIMYHOCTH OOYYaIOIIMXCA, HMX MHTEJIEKTYaJlbHOE M HPAaBCTBEHHOE COBEPLICHCTBOBaHHE, (POPMUPOBAHHME Yy HHX
I'YMaHUCTUYECKUX OTHOIIEHUH U HKOJOIMUECKH 11€71€CO000pa3HOro MOBEACHUS B ObITY U B TPYJIOBOM JESATEIBbHOCTH;
BOCIIMTATeIbHbIe: (OPMUPOBAHME YMEHHUIH O0€30macHOro OOpalleHHs C BEIIECTBAMH, MCIIOJb3YEMbIMU B IIOBCEAHEBHOM >KM3HU; BbIpabOTKa
IIOHMMaHUs OOIIECTBEHHOM NOTPEOHOCTH B Pa3BUTUM XUMMHM, a Takke (OPMHUPOBAHME OTHOIIEHMS K XMMUHU KaK K BO3MOXKHOW oOnactu Oymyien

HpaKTquCKOﬁ JCATCIIBHOCTH.

OO0masi xapakTepucTHKA y4e0HOro npeamMera « XuMmus»
B cootBercTBHU ¢ DenepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro oOpa3oBaHHs y4allhecs TOJKHBI OBIAJETh

TaKMMHU ITO3HAaBAaTCJIbHBIMU y‘le6HHMI/I Z[eﬁCTBHSIMH, KaK YMCHHUC (bOpMy.]'II/IpOBaTB HpO6J’I€My " TUIIOTE3Yy, CTABUTH LCJIN U 3aJa4U, CTPOUTH IIJIaHBI



JOCTHOKCHHMS 1IEJICH U PellieHrs MOCTaBJICHHBIX 3a/a4, MPOBOJIUTH SKCIIEPUMEHT U HA €r0 OCHOBE JIEJIaTh BHIBOJIBI M YMO3AKIIOUCHHS, TPEICTABIIATH UX
Y OTCTanBaTh
CBOIO TOYKY 3peHusi. Kpome 3Tor0, yJyammuecs ITO0JDKHBI OBJIAJIETh IPHEMaMU, CBA3aHHBIMU C OTNPEICIICHUEM MOHSATHUN: OTPaHUYNBATH UX, ONKCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CJeI0BaTENbHO, TPU U3YYCHUH XUMHH B OCHOBHOM IIKOJIE ydallHecs TOJDKHBI OBJIAJETh YIYCOHBIMH JCHCTBUAMH,
MTO3BOJIIOIIMUMH UM JIOCTUYB JIMYHOCTHBIX, IPEIMETHBIX U METAMPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
[Ipennaraemasi mporpaMMa Mo XMMHUHU PacKpbIBaeT BKJIAJ y4eOHOTO IpeaMeTa B JIOCTHXKEHHE IieJieil OCHOBHOTO 0011ero oOpa3oBaHUsi U O peAeseT
BOKHEHINNE COACpKATEIbHBIC TUHUHN TIPEAMETA:

BelleCTBO — 3HAHUS O COCTaBE W CTPOCHUM BEMIECTB, MX BAXHEUIIHNX (PU3NUECKUX M XUMHUYECKHUX CBOMCTBAX, OMOJOTUYECKOM JICHCTBHH,
* XHMHYeCcKasi peakuusi — 3HaHUs 00 yCIOBHSX, B KOTOPBIX MPOSBISIOTCS XHMHUYECKHE CBOWCTBA BEIIECTB, CIIOCO0AX YIMPABICHUS] XUMHUYECKUMU
poLeccami;
- IPMMEHeHHe BelleCcTB — 3HAHUS U OMBIT MPAKTUYECKOH AEATEIbHOCTH C BEIECTBAMH, KOTOpbIe HanboJIee 4acTo ynoTpeOsioTCs B MOBCEAHEBHOM
KU3HHU, HIUPOKO UCIIOJIB3YIOTCS B MIPOMBIIIJIEHHOCTH, CeJIbCKOM XO03sICTBE, Ha TPaHCIIOPTE;
* SI3bIK XMMMHM — CUCTeMa BaXHEUIIUX MOHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX OHU OMHUCHIBAIOTCSA, HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB, T. €.
WX Ha3BaHUs (B TOM YHUCIIE U TPUBHAJIbHBIC), XUMUYECKHE (GOPMYJIbI U ypaBHEHHs, a TaKkKe MpaBUiia MepeBoia UHPOpMAaIMK C eCTECTBEHHOTO S3bIKa
Ha S3bIK XMMHU U OOPaTHO.
[Ipu oTbope conepkanusi, KOHKPETUZUPYIOLIETO MPOrpamMMy, YIUTHIBAJIOCh, YTO Mepe] OOMMM 00pa3oBaHHEM HE CTOUT 3ajauda MmpodeccuoHalbHOM
MOATOTOBKH OO0Y4YaromIUXcs. DTO OMPENeNuiIo MOCTPOCHHE Kypca Kak OOIIeKYIbTYpHOTO, HAMpPaBJICHHOTO, MPEXKIE BCero Ha (GopMUpOBaHUE U
pa3BUTHE WHTEpECa K M3YUYEHHUIO XMMHUHU. YUTE€Ha OCHOBHAs OCOOEHHOCTH IMOJPOCTKOBOTO BO3pacTa — Hayallo MEepexojia OT JIETCTBA K B3POCIOCTH,
KOTOPBI XapaKTepu3yeTcs pa3BUTHEM MMO3HABATEIBLHOM Cephl.
Ha »srtame ocHoBHOro 00I1ero cpegHero oOpa3oBaHUs MPOUCXOAUT BKIIOYEHHE OOy4aIOUIMXCS B MPOEKTHYIO U HCCIEAOBATEIbCKYIO ACSITEIbHOCTS,
OCHOBY KOTOPOH COCTaBISIIOT TaKWe yHUBEpCAJbHbIE y4eOHbIE ACWUCTBUSA, KaK YMEHHUE BUICTHh MPOOJIEMBI, CTABUTH BOIMPOCHI, KJIaCCU(PUIIMPOBATH,

Ha6J'IIO,[[aTI>, MpOBOAUTL JKCICPUMCHT, ACJIATh BbIBOAbI U YMO3AKJIIOUYCHUA, O6’[>$ICH$ITL, AOKa3bIBATh, 3alIUIIATL CBOU HJCHU, JAaBATH OIIPCACIICHUS



noHATHsAM. Crofa ’Ke OTHOCSITCSI IPUEMBI, CXOJHBIE C ONPEACICHUEM MOHITHUIA: ONMCAaHUE, XapaKTEPUCTHKA, Pa3bsCHEHUE, CPaBHEHUE, pa3InyeHUE.
dopMupOBaHUE FTUX YHUBEPCAIbHBIX y4€OHBIX JEHCTBUI HauMHAETCs eUlé B HAYaJIbHOM LIKOJIE, a B KYpCe XMMHHM OCHOBHOM IIKOJIbI IIPOUCXOJUT UX
pa3BUTHE M COBEPIICHCTBOBAHME. B CBS3M ¢ 3TUM pe3epBHBIC Yachl IUIAHUPYETCS MCIOIB30BaTh Ha (JOPMHUPOBAHUE M PA3BUTHE YMEHUI MPOEKTHON U

HCCHGHOB&TCJ’IBCKOﬁ ACATCIIBHOCTH, YMCHUC BUACTH HpO6J'I€MI)I, ACJIaTh BBIBOABLI 1 YMO3AaKIHOUYCHU .

MecTto yuyeOHOro npeaMera B y4eOHOM ILJIaHe
OcoOeHHOCTBIO  cofepkKaHUs Kypca «XHUMHSA» SBISIOTCA TO, YTO B Oa3uCHOM ydeOHOM (0Opa3oBaTeNbHOM) IJIaHE 3TOT MPEAMET MOSBISETCS
MOCJIETHUM B PsiIy U3Y4€HHUsI €CTECTBEHHOHAYUHBIX TUCHUIUIMH. [laHHAsT HEOOXOAMMOCTh OCBOEHHUS OOBSCHSETCS TEM, UYTO MIKOJIbHUKHU JOTKHBI
00JasaTh HE TOJBKO OIpPE/IEICHHBIM 3allacoM MpeABAPUTENbHBIX €CTECTBEHHOHAYUYHBIX 3HAHUM, HO M JJOCTaTOYHO XOPOILIO Pa3BUTHIM aOCTPaKTHBIM
MBIIIIJICHHEM. Y4YallUMHUCA YK€ HAKOIUIEHbl 3HAHMSI 1O CMEXHBIM JUCHUIUIMHAM LUKIA: Ouojoruu, (U3MKH, MaTeMaTuKd, reorpaduu,
c(hopMUPOBAIMCH YMEHUS aHATTU3UPOBATh, BECTHU HAOIOICHHS, CPABHUBATH 0OBbEKThI HAOTIOICHUSI.
B cooTtBercTBMM C y4eOHBIM IUIaHOM Ha HM3yYeHHWE XMMHH B 9 Kjacce OTBOAUTCA 2 dYaca B Heaento, 68 4acoB B roja, NMpW HOPMATUBHOU
MPOJIOJDKUTEIILHOCTH yueOHOTO Troja 34 y4deOHbIe HeAenu. B COOTBETCTBMM CO CJIOXKMBIICWUCS MPAKTHKOW OpraHu3aliid OCHOBHOTO OOIIETo
oOpa3oBaHusl B 00pa30BaTENbHBIX YUPEKICHUSAX 00Iero oOpa3oBaHMs pealibHas MPOAOKUTEIBHOCTh Y4eOHOTO rojia MEHbIIE HOPMAaTUBHOUW U
coctaisieT 34 yuebnble Henenu. Takum 00pazoM, BpeMs, BbIAeIIeMOe pabouMMK y4eOHbBIMU MJIaHAMHU Ha U3y4eHHe XUMHUH B 9 Kilacce Ha MpPaKTHUKE
paBHO 68 yacaMm.
C y4eToM HEeM30EKHBIX MOTEPh y4EOHOTO BPEMEHH, BBI3BIBAEMBIX PA3TUYHBIMU OOBEKTHBHBIMU MPUUYMHAMH, & TaKK€ HEOOXOJMMOCTH BbLACICHUS
JIOTIOTHUTEIHHOTO BPEMEHU Ha M3YyYeHHUE OTIENbHBIX BOIPOCOB Kypca XMMHH MPOrPaMMOM MPEeAyCMOTPEH OOJBIION 00bEM pe3epBHOTO BpeMeHU -6
4acoB.
IIporpamMMoi IpeyCMOTPEHO MIPOBEACHUE:
KOHTPOJIbHBIX PaboT — 4,

MPAKTUYECKUX paboT — 6 4acoB.



Cpok peanu3zanuy IporpaMMbl — OJMH Y4€OHBIN TOI.

®opMbl, METOIbI U CPEICTBA 00yUYeHH S, TEXHOJIOTHH
B nanHOM Kitacce BeIyIIMMHU METOJAAMH 00Y4eHUs MIPEAMETY SIBIISIOTCS: OOBSICHUTENbHO-WITIOCTPATUBHBIA U PENPOAYKTUBHBIN, XOTS UCHOJIB3YETCA U
YaCTUYHO-TIOMCKOBBIM. Ha ypokax HCHOJB3yIOTCS 3JEMEHTHI CIEAYIOIIMX TEXHOJIOTHH: JINYHOCTHO -OPUEHTHUPOBAaHHOE OOyueHue, oOydeHue C
npuMeHeHneM onopHsix cxeM, KT, nmpoekTHas 1esareapHOCTS.
Ucnons3yrotcst crnenyromue (GopMbl oOydeHHs: y4eOHBIE 3aHATHS, HKCKYPCHH, HAOIIOIEHUS, OIBITHI, SKCIEPUMEHTHI, paboTa ¢ yueOHOU H
JOTIOJTHUTEIBHON JIMUTEpaTypoi, aHallu3, MOHUTOPHUHT, HCClenoBaTelbckas pabora, mnpeseHTanus. OmnpeneleHHOe MECTO B OBJAJEHUU JaHHBIM

KYpPCOM OTBOJIUTCSI CAMOCTOSITEIBHON paboTe: MOArOTOBKA TBOPUYECKUX padboT, cOOOIeHNH, pedepaToB.

@®opMbI IPOMEKYTOYHOM U UTOTOBOI aTTEeCTALMHU
[IpomexxyTouHas aTTecTarus MpoBoAUTCS B popme:
- TECTOB;
-KOHTPOJIbHBIX;
- CAaMOCTOSTEILHBIX PaboT;
- IPAKTUYECKHUX;
- TBOpPYECKHX PaboT.
VYyamuecs npoxoaaT UTOroByro arTecTanuio — B Bujae ['MA.
O6yuenue Benércs nmo yueOnuky O.C.I'abpuensH «Xumus 9 Kiacc», KOTOPBIM COCTaBISIET €AUHYIO TUHUIO YYeOHUKOB, COOTBETCTBYET (peliepaTbHOMY

rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa BTOPOTO MOKOJIEHUs 0a30BOr0 ypoBHS M peanusyeT aBTopckyro mnporpammy O.C.I'abpuensHa(

2018r.)



OTtianvuTebHbIE 0CO0CHHOCTH padoyeii MPOrpaMMbl M AaBTOPCKOMH

OcHOBHOE coJepKaHNUEe aBTOPCKOM MOJHOCTBIO HAIILIO OTPAXKEHUE B JaHHOU pabodell mporpaMMe.

B pabouyro mporpammy 1o XuMUHM BHECEHBI M3MEHEHUS 110 CPAaBHEHHIO C aBTOPCKOM: U3 pesepBa nob6aBieHo |1 yac Ha «Metamibl» U qobasieH lyac
Ha [Ipaktukym 1 «CBoiicTBa METaUIOB U UX COEQUHEHMID». OCHOBHOE OTIMYME JaHHOM paboueil mporpaMMbl OT aBTOPCKOW COCTOUT B TOM, UTO B
aBTOPCKOM IporpamMme IMpakTUYecKhue padoThl CrPYyNIUPOBaHbl B OJOKM - XMUMHMUYECKUE MPAKTUKYMBI, KOTOpPBIE MPOBOIATCS IOCIE H3Yy4CHHS
HECKOJIbKUX pa3JieNioB, a B paboyeil mporpamMMe 3T Ke MpaKkTUYecKue padoThl AAIOTCS MOCIE MU3yYEHUS KOHKPETHOW TeMbl. DTO MO3BOJISET Jydlle
3aKpeNUTh TEOPETHUECKUH MaTepuan Ha NpPaKTUKE W IPOBEPUTh IMPAKTUUYECKHE YMEHHUS W HaBBIKM HEMOCPEACTBEHHO MO JaHHOM TeMe. UTOObI
MIPOBECTH MPAKTHUYECKYI0 pabOTy MO KOTJa-TO M3Yy4eHHOU Teme, TpeOyercs NOMOJIHUTEIbHOE BpeMs Ui MOBTOPEHHUS TEOPETUYECKUX OCHOB, UTO

UCKJTIIOYaeTcs B JaHHOM paboyeil mporpaMmme.

Pasren Kosn4yecTBO 4acoB B aBTOPCKOii Kosn4yecTBo 4acoB B padoueii

nporpamMmme nporpamMmme
1. Bgegenuwe. OOmas xapakTEepUCTHKA XHUMHYECKUX DSJIEMEHTOB U
XUMUYeCKUX peakiuid. Ilepumomnueckmii 3akoH u Ilepuonnueckas 10 10
cucteMa xumu4aeckux 3nemenToB JI.M.MenaeneeBa
2.Meramisl 14 14 +1 +2+1
3.IIpaktrikym 1 «CBOMCTBA METAIVIOB U UX COCTUHEHUI» 2 -
4.HemeTtamnsl 25 25+3
5. IIpaktukym 2 «CBOKCTBa HEMETAIUIOB U UX COCAMHEHUI» 3 -
6.000011eH1e 3HAaHUI 110 XUMHUH 32 KypC OCHOBHOM IITKOJIBI. 10 10
ITonroroska k T A.
Peseps 4 2
Hroro:

68 68




Pe3ynbTaTamM ocBOeHMS Kypca XMMHMHU

HpI/I HU3YYCHHUU XHUMUU B OCHOBHOH IIKOJIE 00ECIIEYNBAETCS JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMTPECAMCETHBIX PE3YJILTATOB.

JIMYHOCTHBIE:

® B IICHHOCTHO-OPHUEHTAIIMOHHOU Cpepe — UYBCTBO TOPJOCTH 32 POCCUUCKYI0O XUMUYECKYIO HAYKY, TYMaHU3M, OTHOIIIEHUE K TPYIY,
L[EJI€YCTPEMIIEHHOCTb;

e (opmupoBaHHE IIEHHOCTH 3JI0POBOTO M 0€30MMacHOT0 00pa3a )KMU3HH; YCBOSHUE TTPaBUJI MHAUBUAYATHFHOTO U KOJUIEKTHBHOTO O€30TIaCHOTO
MOBEJICHUS B UPE3BBIUYAHHBIX CUTYALUSIX, YTPOKAIOIIUX KU3HU U 3JI0POBBIO JIFOJICH;

® B TPyI0BOH chepe — TrOTOBHOCTH K OCO3HAHHOMY BBIOODY JajbHENIIIel 00pa30BaTeIbHONW TPACKTOPUH;

® B [I03HABATEIHHOM (KOTHUTUBHOM, HHTEIUIEKTYAIbHOM) chepe — yMEHHE YIPaBIsITh CBOSH MO3HABATEILHON JACSITEIHHOCTHIO.

¢ (GopMHUPOBAHHE OCHOB HKOJIOTUYECKOM KYIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIUICHUS, pa3BUTHE OTIBITA

9KOJIOTHYCCKH OpHCHTHpOBaHHOfI pe(l)HeKCHBHO'OHeHOqHOfI n HpaKTHHGCKOﬁ JACATCIIBHOCTH B ) KU3HCHHBIX CUTYallUsIX;

MeTtanpeaMeTHble:

® YMEHHE CaMOCTOATEIbHO ONPEAETATh eI CBOEr0 00y4YeHHs, CTaBUTh U (OPMYIHPOBATH Ui ceOsl HOBbIE 3a/1a4 B yu€0e U MO3HaBaTEeIbHOU
JesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOECH MO3HABATEIbHON A€ATEILHOCTH;

® YMEHHE CAMOCTOSTENFHO TUIAHUPOBATh IMMYTH JAOCTH)KEHHUS I1IeJIel, B TOM YMCIIe allbTepHATUBHBIE, 0CO3HAHHO BHIOMpPATh Hauboee 3(h(heKTUBHbIC
CHOCOOBI pelieHus YaeOHBIX U MO3HABATENbHBIX 33/1a4;

® YMEHUE COOTHOCHUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYHIECTBJISATh KOHTPOJIb CBOEH IEATEIbHOCTH B MPOLECCE JOCTUKEHUS
pe3ynbTaTa, OMpEeNeNsaTh CIocoObl JEMCTBHII B pamMKax MPeIIOXKEHHBIX YCIOBHH W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHUS B

COOTBETCTBUU C M3MEHSIOIICHCS CHTyaHHeﬁ;



® YMCHHE OIICHUBATH MPABUIHHOCTh BBHIIOJTHCHHS y4eOHOU 3a71a91, COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS;

® BJIaJICHWE OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHATHUS PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B yueOHOM M MO3HABATEIHHOM
JIESITEILHOCTH;

® YMEHHUE OMPEIEATh OHITHS, CO3/1aBaTh 0000IEHNs, YCTaHABIMBATh aHAJIOTHH, KIaCCU(PUIIMPOBATh, CAMOCTOSITEILHO BHIOUPATh OCHOBAHUS U
KpUTEpUU HJs1 KiacCU(UKAIMKM, YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBS3M, CTPOUTH JIOTMUECKOE PACCYXKACHHE, YMO3AKIIOYCHHE
(MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTHH) U JIEJIaTh BHIBOIBI;

® YMEHHE CO3/1aBaTh, MPUMEHATH U MTPE0oOPa30BHIBATh 3HAKH U CUMBOJIBI, MOJIETTH ¥ CXEMBI IS PEIIeHUs] y4eOHBIX U MMO3HABATEIIbHBIX 337124,

® YMEHHE OPraHW30BBIBATh YU€OHOE COTPYIHUUYECTBO U COBMECTHYIO JCSATEIHHOCTh C YUUTEIEM U CBEPCTHUKAMH; padOTaTh MHAUBUAYATHHO U B
rpynme: HaxoIuTh OOIee pelieHre W pa3pemarh KOH(IUKTBI Ha OCHOBE COTJIACOBAHUS TMO3UIMA M yu€Ta WHTEPECOB; (POPMYIHPOBATH,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHE;

® yYMEHHE OCO3HAHHO HMCIIOJh30BaTh PEUYCBBIC CPEJICTBA B COOTBETCTBUH C 33/1aueii KOMMYHUKAIIMH JIJIs1 BRIPQXKCHUSI CBOMX YyBCTB, MBICIICH U

MOTPEOHOCTEH; TIIITAHUPOBAHUS M PETYIISIIMN CBOCH JIEATEILHOCTH; BIAJCHIE YCTHON M MUChMEHHOHN PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHOM

peubto;

L4 (bOpMI/IpOBaHI/Ie H pa3BUTHUE KOMIICTCHTHOCTHU B 0071aCTH MCHOJIHL30BaHU I/IH(bOpMaI_[I/IOHHO'KOMMyHI/IKaI_II/IOHHBIX TCXHOHOFHP'I;
L4 (bOpMI/IpOBaHI/Ie N Pa3dBHUTUC DOKOJOTHMYCCKOI'O0 MBIINIJIICHHA, YMCHHUEC IIPUMCHATH €TI0 B HO3H3B3T€J'II)HOI>1, KOMMyHHKaTHBHOﬁ, COHH&HBHOﬁ

MpaKTHKE U TpodeCCHOHATBHON OPUEHTALIUH.

IIpexmeTHbIE:
1.B no3naBartenbHoIi cepe:
® JaBaTh ONpPEAENCHUA M3YYEHHBIX TMOHATHH: «XUMHUYECKHH BIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTble U CIOXKHBIE BEIIECTBa,
«BEILECTBO», «XUMHUYECKasi PopMysay, «OTHOCUTENIbHAS aTOMHAs Macca», «OTHOCHTEIbHAs MOJICKYJISIpHAs Maccay, «BAJIEHTHOCTbBY, «CTEIEeHb

OKHCJICHU», KKPUCTAJIIIMYCCKAs PCUICTKA», KOKCUABD), KKUCIOTBD», «OCHOBAHU), KCOJIN», ((aM(I)OTepHOCTL», CKUHOUKATOP», ((HepI/IOIII/I‘-IeCKI/Iﬁ



3aKOH», «IIEpUOJNYEcKas TaOJMLay, «M30TOIbI», «XUMUYECKAs CBA3bY, «AIEKTPOOTPULATEILHOCTDY, «XUMHUECKas peaKlus», «XUMHUYECKOEe
YPAaBHEHUE», «TEHETUYECKas CBA3bY», «OKUCICHHUE», «BOCCTAHOBJIIECHUEY», «IEKTPOJUTHUYECKAs] ITUCCOLUALHUD), «CKOPOCTh XUMHUYECKON
peakuumny;

® OIMCaTh AEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO NTPOBEACHHBIE XUMUYECKNE DKCIIEPUMEHTBHI;

® ONMCBIBATh U Pa3JINYaTh U3YYCHHBIE KJIACCHI HEOPTaHUYECKUX COEANHEHUM, IIPOCTHIE U CIIOKHBIEC BEIECTBA, XMMUYECKUE PEAKLINH;

e Kiaccu(UUIMPOBATh U3YUEHHbBIE OOBEKTHI U SBJICHHUS,

e /iefaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAONIONEHUN, M3YYEHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBAaTh CBOWCTBA HEW3YYEHHBIX
BEILIECTB 10 aHAJIOTUU CO CBOMCTBAMU M3Y4YECHHBIX;

® CTPYKTYPHPOBATh N3YYEHHBIN MaTeprall U XUMUYECKYI0 HH(OpMAIIHIO, TOTYYEHHYIO U3 APYTUX HCTOUYHUKOB;

® MOJICIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 Mepruo0B, CTPOEHHUE MPOCTHIX MOJIEKYJT;

2.B 11IeHHOCTHO — OPHEHTALIMOHHOM cepe:
® aHANU3MPOBATh M OLICHUBATh MOCIEACTBUS JUIsl OKPY)KAIOIIEeH cpebl OBITOBOW M MPOU3BOJICTBEHHOM IESITENbHOCTU 4YeJOBEKa, CBA3AHHOU C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe:
® MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cepe 0e30n1aCHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBaTh IICPBYIO MOMOMLIL ITPU OTPABJICHUAX, OKOT'aX U APYIUX TpaBMaX, CBA3dHHbIX C BCHICCTBAMU U J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM.



TemaTnyeckoe IUIAHUPOBAHUE Y4eOHOT0 MaTepuaia

Ne Ha3Banue rinasel Konmnuectso [IpakTnueckue KontponbHsbie
TJIaBbl 4acos paboThI paboThI
Baenenune. Oo0mias 6 Nel
XapaKTEPUCTHKA XUMUYECKUX
DJIEMEHTOB U XUMHYECKHAX
peakuuid. [lepunoanueckuii
3aKkoH U Ilepronnyeckas
CHCTEMA XUMHYECKHAX
anemenToB JI.M.Menaeneera
1. MeTtamist 18 Nel-3 Ne2
3. Hemetamner 28 Ne4-6 Ne3
5. O0006111eH1E 3HAHUN 10 XUMUU 10 Ned
32 KypC OCHOBHOM IIIKOJIBI.
IToaroroska x I'HA.
6. Pesepr 2
Hroro 68 6 4




OcHOBHOE co/lep:KaHne Kypca

Beenenne. O0mas XxapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB M XuMHYecKuX peakuuii. [lepuonnuecknii 3axon u Ilepuoanyeckas cucrema
xumuuyeckux 3jemMenToB JI. U. Menaeneea (10 v)

XapakTepucTHKa AJIEMEHTa 10 ero MmojiokeHuto B [lepuonudeckoit cucreme xumudeckux snemeHToB JI. . MenneneeBa. CBolicTBa OKCHUIOB, KUCIIOT,
OCHOBAaHUN M COJIeH B CBETE€ TEOPUM AIIEKTPOJUTHUECKOW JUCCOIMALMU M OKUCIEHUS-BOCCTAHOBJIEHHUA. [IOHATHE O MepexOoAHBIX AJIEMEHTaXx.
AmpoTtepHocTh. ['eneTnueckuii psa nepexogHoro aneMmenta. [lepuomuueckuii 3akoH u Ilepuoauueckas cucrema XuMuuyeckux sneMmeHToB J[. .
MenneneeBa. XuMudeckasi OpraHu3anusl )KUBOW U HEXKUBOM MPUPOJIbl. XUMHUYECKUM COCTAB sIpa, MAHTUU U 36MHON KOpPbl. XMMHUYECKHE JJIEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MoB. Makpo- u MukpoanemeHTbl. O0001IeHIe CBeIeHNI 0 XUMUYeCcKHX peakiusax. Kiaccupukanus XuMHYeCKUX peaklui 1mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB PearupyrolnuXx U 00pa3yroMIUXCs BEIIECTBY, «TEIIOBOM 3 (deKT», «HaANpaBIeHUE», KM3MEHEHHUE CTEleHen
OKHUCJICHHUS 3JIEMEHTOB, OOpa3yIOUIMX pearupyroliie BellecTBa», «(a3ay», «UCIOJIb30BaHHE KaTanu3zaropa». [loHATHE O CKOPOCTH XUMHYECKOM
peakiuu. DakTOpkI, BIHUSIONINE HA CKOPOCTh XMMUYECKUX peaknuii. Katanuzarops! n karamu3. UHTMOUTOpEI. AHTHOKCH/IAHTHI.

JdemoncTpaumnu.

Paznuunbpie ¢opmbr tabmuier JI. Y. MenaeneeBa. Mojaenu atoMoB 351eMEHTOB 1—3-10 mepuoi0oB. MoJieinb CTPOCHHS 36MHOTO Iapa (TorepeyHbIi
paspe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuy OT MPUPOAbl PEearupyrolluX BelIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peaklud OT
KOHILIEHTPALIMH PEarupyroliux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKUMU OT IUIOIIAJHA CONPUKOCHOBEHHUS PEarupyrolluX BeEIIEeCTB
(«xunamuii  cnoiy). 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM pEakIMu OT TeMIIepaTypbl pearupyronux BeliecTB. ['OMOTEHHBI U TeTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. UHrubupoBanue.

JlaGopaTopHble ONBITHI.

1. IlonydeHnune ruapoKcHIa IIMHKA U UCCIEN0BaHUE €ro cBOMCTB. 2.MoaennpoBanue nocrpoeHus [leprnoauyeckoil cUCTEMBI XUMHUUYECKUX IEMEHTOB
. Y. MenzeneeBa. 3. 3aMerieHue xene3oM Meau B pactBope cyiabdara menu (II). 4. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pEakUH OT MPHUPOJIbI

pearupyromux BCIICCTB Ha IMIPUMEPE B3aMMOJEUCTBHUS KUCIOT C METaJlJIaMH.



5. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOHN peaKlMU OT KOHIIEHTPAIMK PEearnpyoluX BEIIECTB Ha IPUMEPE B3aUMOJCHCTBHSI [IMHKA C COJISTHOM KHCIIOTOM
Pa3JINYHON KOHLIEHTPALUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIMH OT TUIOIIAAN CONMPUKOCHOBEHUS pEarupyromux BemecTs. 7. MoJAeIMPOBAHUE «KUIISIETO CIOs». 8.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakliu OT TEMIEepaTyphl pearupyrollux BEUIECTB Ha puMepe B3aumoiencTBus okcuaa meau (II) ¢ pactsopom
CEPHOM KHUCIIOTHI Pa3INYHON Temmeparypsl. 9. PasnokeHue nepokcuaa Bogopoa ¢ momoinbio okcuaa mapranna (IV) u karanasel. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPoAyKTax. 11. MHrubupoBaHue B3auMoIeCTBUS KUCIOT C METaUIaMU YPOTPOIIMHOM.

IIpeaMeTHbIe pe3ybTaThl 00yUYEeHUS

Yyamuiics 10J15KeH ymemp:

MCIO0JIb30BaTh MPHU XapaKTEPUCTHKE NPEBPAICHUN BEIIECTB MOHATHS: «XMMHUYECKas PEaKIMs», «PEaKUUU COEIMHEHUS», «PEaKIHUU Pa3I0KEHUsN,
«peaKknuyu OOMEHay», «PEAKIMH 3aMEILEHHs, «PEaKIMi HEUTpaTu3almn», «IK30TEPMUUYECKHE PEAKLIUNY, «IHIOTEPMHUECKUE PEAKIIUNY», «OOpaTUMBbIe
peakuumn», «HEoOpaTUMbIE pEaKIUN», «OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIE DPEAKLUN», «TOMOTEHHBIE pEaKLUUN», «IETEPOr€HHBbIE PEAKLIUNY,
«KaTAIUTUYECKUE DPEAKLUN», «HEKATAIUTUYECKUE PEAKLMM», «TEMI0BOH 3(P(PEKT XUMHUECKOW peakIun», «CKOPOCTb XUMHUECKOW peaKIHum»,
«KaTau3aTopy;

XapaKTepu30BaTb XUMHUYECKUE 3JIEMEHThl 1—3-ro mepuoJoB NO MX MoJsiokeHHto B Ilepmogmueckoil cucreme xumuueckux snemeHTos JI. H.
MeneneeBa: XUMUYECKUN 3HAK, OPSAKOBBIA HOMEp, NMEPHOJ, IPYIIa, MOArpYyINa, OTHOCUTENIbHAsS aTOMHAas Macca, CTpOEHHe atoMa (3apsij spa,
YHCJI0 IPOTOHOB U HEUTPOHOB B si/ipe, 00LIee YKCII0 MIEKTPOHOB, PACIPEAeICHHE IEKTPOHOB 10 AJIEKTPOHHBIM CJI0SIM, IIPOCTOE BELIECTBO, (hopmya,
Ha3BaHUE U THII BBICILIET0 OKCUA ¥ THAPOKCUA, JIETYYEero BOAOPOAHOIO COeIMHEHUs (111 HEMETAIIJIOB));

XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA aM(OTEpHBIX OKCHJIOB M THJIPOKCUIOB; MPUBOJUTH IPUMEpPHl PEAKLUH, IOATBEPHKAAIOLINX
XMMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB U THPOKCHUIOB;

J1aBaTh XapaKTEPUCTUKY XMMUYECKUX PEaKIHi MO YUCIy U COCTaBY MCXOJHBIX BELIECTB U MPOIYKTOB PEAKIMU; TEMIOBOMY 3((EKTy; HanpaBICHUIO

MMPOTCKAaHUA PCAKIIUU; N3MCHCHUIO CTEIIEHEM OKHUCICHUS QJICMCHTOB; arp€raTHOMYy COCTOAHNIO HCXOAHbBIX BCUICCTB; YUACTUIO KATAJIN34aTOPA,



OOBSICHATh M TPUBOJUTH MPHUMEPHl BIUSHHUA HEKOTOPHIX (HaKTOpOB (MPHUpPOJA PEarupyroIluX BEIIECTB, KOHIEHTpAIMs BEIIECTB, IABIICHHE,
TeMIleparypa, KaTalau3aTop, IOBEPXHOCTh CONPUKOCHOBEHMSI pEarnpyIoLUX BEIIECTB) HA CKOPOCTh XUMUYECKUX PEAKIIHII;

HaOJI0/1aTh M ONKCHIBATh YPABHEHUS PEAKLUH MEXTY BEIIECTBAMHU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POAHOTO) SI3bIKA U S3bIKA XUMHUU;
MIPOBOJUTH ONBITHI, MOATBEPKAAIONINE XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THJIPOKCHUIOB; 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOHN peakuuu
OT pa3iaMyHbIX (aKTOpoB (MpUpOJa pearupyrolux BEIIECTB, KOHLIEHTpAlMs BELIECTB, [aBJICHHME, TeMIepaTypa, KaTaau3aTop, [OBEPXHOCTb

CONPUKOCHOBEHHUS pearupyrouux BEUIECTB).

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s
Yyamuiics 10J1KeH ymemp:
OINpeNeNATh 1edb y4eOHON IeATENIbHOCTH C MOMOILBIO YUUTEN U CAaMOCTOSTENIBHO, HCKAaTh CPEJCTBA €€ OCYIIECTBIEHU, paboTas Mo IUIaHy, CBEPSTh
CBOM JICUCTBUS C LIEJIBIO U IIPH HEOOXOAMMOCTH UCIIPABIIATH OMIMOKHU C MOMOILBIO YUUTENS U CAMOCTOSITENBHO;
COCTaBJIATh aHHOTALUIO TEKCTA;
CO3/1aBaTh MOJIENIU C BBIJICICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MPEACTABICHUEM HX B IMPOCTPAHCTBEHHO-IpauuyecKOl WM 3HAKOBO-
CHUMBOJIMUYECKOH (hopMme;
OIpeneNaTh BUAbI KIacCU(PUKALUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYILECTBIIATH IPAMOE AETYKTUBHOE IOKA3aTENIbCTBO.

Tema 1. Meraauabl (14 1)
ITonoxenne MeramioB B Ilepuoguueckoi cucreMe xumuueckux 3iaemeHToB [[. M. MenpeneeBa. Merammueckas KpUCTaJLIMYECKAs pelIeTKa U
MeTaJuInyecKas XuMudeckas cBsi3b. O0ume gusnueckue cBoiictBa metamioB. CIijiaBbl, UX CBOMCTBA U 3HaUe€HUE. XMMUYECKHE CBOMCTBA METAIJIOB KaK
BOCCTAHOBMTENIEH, a TAKXKE B CBETE X IOJIOKEHUS B IEKTPOXHUMHMUYECKOM psily HampspkeHui metanioB. Kopposus meTamuioB u crocoObl 60pbObI ¢

Hel. Metasuiel B mpupoje. O01ume crnocoObl NX MOTy4eHHS.



OO0mas XapaKkTepucTHKA MEJ0YHBIX MeTa/LI0B. MeTtaiuel B mpupoje. O6mue crocoOs! ux moxydenus. Ctpoenne atomoB. Lllenodnsie MeTamib —
MPOCTHIC BEIIEeCTBA. BaxkHEHIMe cCoOeTMHEHNUS MIETOYHBIX METAIIIOB — OKCHJIBI, THIPOKCUIBI U COJIM (XJIOpHUIbI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBA U IPUMEHEHNE B HApPOJHOM X03siicTBe. Kanuiinbie ynoOpeHusi.

OO0mas xapakTepucTHKA 3J1eMeHTOB riiaBHoi noarpynnsl II rpynnei.

Crtpoenue atomoB. lllerouHo3zeMenbHbIE METAUTBI — IMPOCTHIC BEIIECTBA. BakHeHINEe COCTUHEHUS MIEIOYHO3EMEIbHBIX METAUIOB — OKCH/IBI,
TUAPOKCUIBI U CONH (XJIOpUAbI, KapOOHAThI, HUTPAThI, Cylb(datel, pocdarel), NX CBOICTBA U IPUMEHEHNE B HAPOJHOM XO3SHCTBE.

AJIIOMAHHUH.

Crtpoenue aroma, (pu3nyeckue M XMMHUYECKHE CBOWMCTBA MPOCTOTrO BemiecTBa. COCNWHEHUS ATIOMUHUS — OKCHUI W THUAPOKCHI, X amM(pOTEpHBIN
xapakrep. Baxnenmue conu anromunus. [I[puMeHenne atoMUHNS U €70 COCTMHEHHNN.

Kene3so.

CrpoeHne aToMa, PU3HUECKNe ¥ XUMHYECKUE CBOMCTBA POCTOTo BemecTsa. I enernueckue psaasl Fet? n Fe's.

Baxwuerimme conu xene3a. 3HaUCHHUE )KeJe3a U €ro COSUHEHUN I MPUPOILI K HAPOIHOTO XO35MCTBA.

JdemoHcTpauuu.

OO0pa31pl MIEIOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpasnpl cruiaBoB. B3aumoaelicTBue HaTpHs, JUTHS U KaJIbIHSA ¢ BOJOW. B3anMopeicTeue
HaTpHs U MarHus ¢ Kucjaopoaom. BzanmoeictBrue metamioB ¢ HeMetauiamu. [lomyuenue ruapokcunos xkenes3a (11) u (11I).

JlaGopaTopHble ONBITHI.

12. B3aumoaeicTBue pacTBOPOB KUCIOT U coJiel ¢ Metaiiamu. 13. O3HakoMieHue ¢ pyaamu xkenesa. 14. OxpaminBaHue iaMeHu COJISIMU IIEJIOYHBIX
MeTtauioB. 15. B3aumopeiictBue kanbuus ¢ Bojo#. 16.I1osyuenne ruipokcuaa Kanblus U UCCIEI0BAHUE €TO0 CBOMCTB.

17. IlomydyeHue TruUIpOKCHIA AIIOMUHHUS W UCCIENOBaHUE ero cBOMCTB. 18. B3aumopeiictBue xene3a ¢ coisHoMl kucinotod. 19. Ilomyuenue
ruapokcuioB xenesa (I1) u (II1) u u3ydyeHue ux cBOUCTB.

IIpexMeTHbIE pe3yJbTaThl 00y4YeHUS

Yyamuiics 10JI2KeH ymems:



WCIIOJIb30BaTh MPU XaPAKTEPUCTHKE METAJIOB U WX COCAUHEHHHN TOHSTHS: «METAJUIbD», «pPsii aKTUBHOCTU METAIUIOBY, «IIEIIOYHBIC METAJUIBD,
«IEJIOYHO3EMENTbHBIE METAJUIbD», HCIOJb30BaTh MX IPU XaPAKTEPUCTUKE METAJUIOB; /1aBaTh XapaKTEPUCTUKY XMUMHYECKUX 3JIEMEHTOB-METAJUIOB
(IIeTOYHBIX METAJIOB, MarHus, KaJlbIMsl, aJIIOMHUHUS, *kKejie3a) Mo uX mnojoxeHuto B Ilepumommyeckoit cucreme xumuueckux anmemeHToB JI. U.
MenpeneeBa (XMMUYECKUANM 3HAK, MOPSAKOBBIN HOMEp, MEPUOJ, TPyIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOeHUE aTtoma (3apsf sipa,
YUCJIO MPOTOHOB M HEUTPOHOB B siApe, OOIIEe YUCIO DJIEKTPOHOB, PACIPEICICHHE JJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
(dhopmyra, Ha3BaHUE M THUI BBICIIETO OKCHJIA U THAPOKCUIA);

Ha3bIBaTh COCTMHEHUS METAJIJIOB M COCTABIIATh X (POPMYIIBI 110 HA3BAHUIO;

XapaKTEpHU30BaTh CTPOCHHE, 00IIHE (PU3NUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XUMUYECKUX AJIEMEHTOB-METAIUIOB (paguyc, METaUINYECKUE CBOWCTBA 2JIEMEHTOB,
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX UMHU COCIMHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB H
TUAPOKCHJIOB, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MoJIokeHus B [lepuoandeckoit cucreme xumuuecknx aiemeHToB J1. . Menneneena;
OTIMCBIBATh OOIIHE XMMHUYECKHE CBONCTBA METAJVIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O HIIA POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJISITh MOJICKYJIIPHBIE YpaBHEHHUS PEAKIUH, XapaKTePU3YIONIUX XUMHYECKHE CBOMCTBA METAVIOB M MX COCIUWHEHUN, a TaKXKe SJICKTPOHHBIC
YpaBHEHUS MMPOIIECCOB OKUCIICHUA-BOCCTAHOBJICHHS;

YpaBHEHUS JICKTPOJUTHUCCKON TUCCOIMAIINH; MOJIEKYIISIPHBIC, TTOJTHBIC U COKPAIIICHHBIC HOHHBIC YPABHEHUS PEAKIIMKA C Y4aCTHEM SJICKTPOJIUTOB;
YCTaHaBJIWBATh MPUYWHHO-CJICICTBEHHBIC CBSI3M MEXKy CTPOSHHEM aToMa, XMMHYECKOH CBS3bIO, TUIIOM KPUCTAUIMUYECKOW PEIICTKA METAJIOB M MX
COCIMHCHUH, MX 00IUMH (PU3NYECCKUMH U XUMUYECKUMH CBOMCTBAMU;

OIMCBHIBATh XMMHYECKHE CBOMCTBA IIEIOYHBIX M IIEJOYHO3EMENLHBIX METAJUIOB, 4 TAKXKE ATIOMHHUS H JKejde3a U UX COCIMHEHHH C ITOMOIIBIO
€CTECTBEHHOTO (PyCCKOTO MU POJIHOTO) SI3bIKA U S3bIKAa XUMHUH;

BBITIOJIHSATh, HAOMIOAATh U OMKCHIBATh XUMUYECKHI SKCTIEPUMEHT 110 PaCMO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCH/-UOHOB;
SKCIIEPUMEHTAIILHO UCCIIEI0BAaTh CBOMCTBA METAJJIOB U UX COCMHEHUH, pelIaTh 3KCIEpUMEHTAIbHbBIE 3a/1a4u 10 TeMe «MeTaby;

OIMCHIBATh XUMUYECKUH OKCHCPUMCHT C IIOMOLIBIO €CCTCCTBCHHOI'O (pYCCKOFO NI pO)IHOl"O) A3bIKA U A3bIKa XUMUU,



MIPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POpPMYJIaM M YPaBHEHHSM PEAKIHMN, MPOTEKAIOIINX C YIaCTUEM METAJUIOB U MX COEINHEHHIA.

MeTanpeamMeTHblIe pe3yabTaTbl 00y4eHH s
Yyamuiics 0J1KeH ymemp:
paboTaTh MO COCTABJICHHOMY IUIAHY, UCTOJIB3Ysl HAPSAY C OCHOBHBIMH U JOTIOJTHUTEIBHBIC CPEAICTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE MPUOO PHI,
cpenctBa MKT); ¢ moMoIIpo yuuTesst oTOMpaTh Ul pelieHust yueOHbBIX 3a7a4 He0OXOAUMBIEC CIOBApU, SHIIUKIONEANH, CIIPABOYHUKH, IJIEKTPOHHBIE
JIACKH;
COTIOCTABJISITh U OTOMpaTh MH(GOPMAIHIO, TTOTYICHHYIO M3 PAa3IMYHBIX HUCTOYHUKOB (CIIOBApPH, SHIMKIIONEINHN, CIIPABOYHUKH, DJIEKTPOHHBIE IHCKH,
ceTb MHTEpHET);
MPEACTABIATH HH(OPMAITHIO B BUE TaOIHI], CXeM, OTIOPHOTO KOHCIIEKTa, B TOM 4yHcie ¢ npuMeHenneM cpeacts UKT;
0hOpPMIIATh CBOM MBICIH B YCTHOW M NMHUCBMEHHOW PEYM C YYETOM CBOHMX yUEOHBIX M JKU3HEHHBIX PEUEBBIX CHUTYaIllMi, B TOM YHUCJIE C MPUMEHCHUEM
cpeactB UKT;
COCTaBJISITh PELIEH3UIO HA TEKCT;
OCYILECTBJIATh JI0KA3aTEIBCTBO OT MPOTUBHOTO.
Tema 2. IpakTukym 1. CBoiicTBa MeTa/LLIOB M MX coeguHenuii (2 v)!
1. OcyuiecTBieHre NEMOYKA XUMUYECKUX TTpeBpaieHui. 2. [losiyyeHue u cBoicTBa COEAMHEHUI METAJIIOB. 3. Penienue skcrnepuMeHTalbHbIX 3a7a4
Ha pacro3HaBaHUE U MOJTYYEHUE COCTUHEHU METAIIJIOB.
IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUSs
Yyamuiics 10J1KeH ymemp:
oOpartarbcs ¢ 1adopaTopHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MTPHOOPaMU B COOTBETCTBUH C MPABUIIAMH TEXHUKH 0€30MaCHOCTH;
HaO0aTh 32 CBOMCTBAMH METAJUIOB U UX COCTUHEHHH U SBICHUSMU, POUCXOISAIIUMHI C HUMU;

OIMCHIBATh XUMUYECKUH OKCHCPUMCHT C IIOMOLIBIO €CCTCCTBCHHOI'O (pYCCKOFO NI pO)IHOl"O) A3bIKA U A3bIKa XUMUU,



ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM IMPOBCACHHOT'O SKCIICPUMCHTA.
MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH sl
Yyamuiics T0J1KeH ymemp:
OTIPENIETISATh, UCXO IS U3 YueOHOM 3a/1auu, HEOOXOIMMOCTh UCII0JIb30BAHUS HAOIIOACHHS WM SKCTIEPUMEHTA.
Tema 3. Hemerasibl (25 4)
OO6mast xapakTepucTUKa HEMETaJUIOB: TojioxkeHue B [leproanueckoit cucreme xumuueckux sneMeHToB J[. Y. MeHneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB, JJIEKTPOOTpHUIIATeLHOCTh (D0) KakMepa «HemeTaimnaHoCTHY, psan D0. Kpucrammmyeckoe CTpoeHHE HEMETAJIOB — MPOCTHIX BEIIECTB.
Amnorponusi. Dusnyeckre cBolicTBa HeMeTaIOB. OTHOCUTEILHOCTh IOHATHH «METAI» U «HEMETAILD».
Bonopoa. Ilonoxenue Bogopoaa B [lepuoanueckoit cucreme xumuueckux anemMeHToB J1. 1. MenneneeBa. CTpoeHre aToMa U MOJIEKYJbl. DU3nyecKue

1 XUMHYECKHE CBOMCTBA BOOOpPOAA, €0 MOJIYYCHHUE U IIPUMCHCHHUC.

1 Ilpu nByX4acoBOM IIJIAHUPOBAHUH MPOBOJAUTCS TOJBKO MpaKTUUecKas padoTta 3

Bona.

Crpoenue monekynsl. Bogoponnas xumuueckasi cBsizb. @U3nyeckue CBOMCTBA BOJbl. AHOMAlMU CBOMCTB BOABL. [ HapoduibHbie U TUAPO(OoOHBIE
BellleCTBAa. XMMUYECKUE CBOWCTBA BoJbl. KpyroBopoT Bojabl B mpupoze. Bogoounctka. Aspauust Boasl. beitoBbie (punbTpbl. MuHepaabHbIe BOJIBI.
JluctunnupoBaHHas BOJa, €€ MOJydeHHe U IPUMEHEHHUE.

OO0mas XapakTepuCTHKA raJ10reHOB.

Crpoenue atomoB. [IpocThie BemiecTBa 1 OCHOBHBIE COEIUHEHUS TaJIOT€HOB, MX CBOMCTBA.

Kpatkue cBegenus o xjope, Opome, ¢prope u roje. [I[prmMeHeHne raloreHOB U UX COSAMHEHUN B HApPOJIHOM XO3SHCTBE.

Cepa.



Crpoenue aroma, aJuloTponusi, CBOMCTBa U IpuMeHeHue pomoOuueckoit cepbl. Okcnabl cepol (IV) u (VI), ux nmomyuenue, cBoicTBa U IPUMEHEHHUE.
CepHas KHCJIOTA U €€ COJIM, UX IPUMEHEHHE B HAPOAHOM X03s1icTBE. [IpOM3BOICTBO CEPHON KHUCIIOTHI.

A3or.

CrpoeHue aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOEHUE, CBOWCTBA, NOJydeHHe U npuMeHeHne. Coau aMMOHUS, UX CBOMCTBA
u nnpumenenue. Okcuapl azota (I11) u (IV).

A30THas KUCJOTa, €e CBOMCTBAa M IpuMeHeHue. HuTpatbl © HUTPUTHI, MpobiaemMa UX COAEP)KAHUS B CEIbCKOXO3SHCTBEHHOW MPOAYKUHU. A30THbBIE
yaoOpeHwusI.

dDochop.

Ctpoenue aroma, amoTpomHsi, CBOWCTBa Oemoro u kpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHbIC coemuHeHus: okcun ¢ocdopa (V) u
oprodocdopnas kucnora, pocharer. DochopHbie ynoOpeHHS.

Yraepon.

Crtpoenue aroma, ajuIOTpOIus, cBoicTBa Moaudukanuid, npumenerne. Oxcuasl yriepona (II) m (IV), ux cBoiictBa m nmpumeHnenue. KapOoHaTsl:
KaJIbIUT, COJa, MOTAlll, UX 3HAU€HHE B IPUPOJIC U KU3HU YeJIOBEKa.

Kpemuni.

Crtpoenune atoma, KpUCTAUNIMUYECKUH KpPEeMHUH, ero cBoicTtBa u npuMmeHeHue. Oxcun kpemuus (IV), ero mpupomneie pa3zHOBUIHOCTH. CHIIMKATHI.
3Ha4YeHHE COCIMHEHU KPEMHHUS B KUBOM M HEKMBOU npupoie. IIoHsATHE 0 CUIIMKATHON TPOMBIIIEHHOCTH.

JdemoHcTpanum.

OO0pasiubl rajgoreHoB — MPOCThIX BelIecTB. B3anMopelicTBUE TaJOreHOB C HAaTpHEM, C allOMUHHEM. BbITecHeHHe XJIOopoM Opoma WM Hoja W3
pacTBOpoB uX cosield. BzaumoneiicTBue ceprl ¢ MeTamiiaMu, BOJAOPOAOM U KHCIOpoJaoM. B3anMoaelicTBUe KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C
Menpto. [lornomenne yrieM pacTBOPEHHBIX BEIIECTB WU ra3oB. BoccraHoBieHune menu u3 ee okcuaa yriuem. OOpasibl MPUPOTHBIX COSAMHEHUN
xJjopa, cepbl, ¢pocdopa, yriepona, kpemHus. OOpas3ipl BaKHEHIIMX A HAPOJHOTO XO3siCTBa cynb(}aToB, HUTPATOB, KapOOHATOB, ¢ocdaros.

O6p213]_lI>I CTCKJIa, KCpaMHKH, HECMCHTA.



JlabopaTopHble ONBITHI.

20. Ilomyyenue u pacmo3naBanue Bojopona. 21. McciemoBaHue MOBEpXHOCTHOTO HATSDKEHUs BOJbl. 22.PacTBopeHue mepmaHraHara Kajlus WIIH
MEIHOTO Kyropoca B Bojie. 23. ['mnparanus o6e3BoxxeHHoro cynbdara meau (I1I). 24. M3roToBiieHre TUTICOBOTO OTIIEYATKA.

25. O3HakomJieHHE C KoJuleKuued ObITOBBIX (UiabTpoB. 26. O3HAKOMJIEHHME C COCTaBOM MUHEpajdbHOW Bojbl. 27. KadecTBeHHas peakuus Ha
rajoreHua-uoHbl. 28. [lomyuenue u pacno3naBanue kuciopona. 29. 'openue cepsl Ha Bo3ayxe U B kuciopoe. 30.CBoiicTBa pa3zdoaBiIeHHOW CepHOU
kucnoThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue cosueil ammoHnus. 33. CBoiicTBa pa30aBieHHON a30THOM KUCIOTHI. 34. B3anMo nelictBue
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mento. 35. ['operne docdopa Ha Bo3ayxe u B kuciopoje. 36. Pacnosnasanue gocdaros. 37. 'openue yris
B kuciopoze. 38. [lonydenne yroibHON KUCIOTH U U3ydeHue ee cBOMcTB. 39. [lepexo kapOOHATOB B THAPOKapOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBON KHUCTIOTHI M U3YYCHHUE €€ CBOWCTB.

IIpenmeTHbIe pe3yabTAThl 00yUYeHUs
Yyamuiics 10J1KeH ymemp:
HCIO0JIb30BATh MPH XapaKTEPUCTUKE METAJUIOB U X COCIMHEHUMN MOHATUS: «HEMETAIIbI», «TAJIOTE€HBD», «aJUIOTPOIHBIE BUAOUZMEHEHUSY, «OKECTKOCTh
BO/JIbI», «BPEMEHHAsI dKECTKOCTh BObI», IIOCTOSTHHASI )KECTKOCTh BOJIbI», «O0IIast 3KECTKOCTh BOJIBI»;
JlaBaTh XapaKTEPUCTHKY XUMHUYECKUX IJIEMEHTOB-HEMETAIIOB (BOJIOPO/a, TaJlOTeHOB, KUCIOPOIa, cephl, a30Ta, pochopa, yraepoaa, KpeMHUS) MO UX
nojoxeHuto B lleprognyeckoit cucreme xumuveckux sneMmeHtoB JI. M. MenpaeneeBa (XMMHUYECKHH 3HAK, MOPSAKOBBI HOMEp, MEPHOJ, TPyIIa,
MOATPYINa, OTHOCUTENbHAsI aTOMHAs Macca, CTPOCHHE aToMa (3apsii sApa, YMCIO MPOTOHOB M HEUTPOHOB B sApe, 0oO0Ilee YHCIO AJIEKTPOHOB,
pacnpesiesieHue AJIEKTPOHOB MO AJIEKTPOHHBIM CJI0SM), IPOCTOE BEIIECTBO, OpMyia, Ha3BaHWE U THI BBICIIEr0 OKCHAA U TUApPOKCUAA, Gopmyna H
XapakTep JIETy4ero BOJOPOTHOTO COSTUHEHUS);
Ha3bIBAaTh COCMHEHHSI HEMETAJIIOB M COCTABIISATH UX (DOPMYIIBI IO HA3BaHHUIO;

XapaKTepUu3oBaTb CTPOCHUC, 06IJ_II/IG (I)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA MMPOCTBIX BEHICCTB-HCMECTAJIIIOB,



OOBSCHATh 3aBHCHUMOCTH CBOWCTB (WJIM TIPEICKAa3bIBaTh CBOMCTBA) XUMHUYECKHX DIIEMEHTOB-HEMETAJUIOB (paanyc, HEMETAJUTMYCCKHE CBOKCTBA
AJIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTEJILHBIE CBOWCTBA 3JIEMEHTOB) U 0Opa3yeMbIX UMM COCIUHEHUN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX
OKCHUJIOB U THUAPOKCHUJIOB, JIETYYHMX BOJOPOJHBIX COCIWHEHUN, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT MoOjoxeHus B llepuomnueckoit
cucTeMe XxuMudeckux asemenToB J[. M. Meneneesa;

OTIMCBIBATh OOIINE XUMUYECKHE CBONCTBA HEMETAIIOB C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) s3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHUS PEaKIUN, XapaKTePU3YIOIIUX XUMUUYECKHE CBOMCTBA HEMETAJUIOB W MX COCIMHEHUN, a TAKXKE DJICKTPOHHBIEC
YpaBHEHUS MPOIIECCOB OKUCICHUSA-BOCCTAHOBIICHHS;

YpaBHEHUS JIEKTPOJUTHUUECKON TUCCOIHAIINH; MOJICKYJISIPHBIE, TIOJTHBIE U COKPAIICHHBIC HOHHBIE YPABHEHUSI PEAKITUH C YIaCTHEM DJIEKTPOJIUTOB;
YCTaHaBIWBATh MPUYUHHO-CJICJICTBEHHBIE CBS3H MEXKIAY CTPOCHHEM aTOMa, XUMHYECKOU CBS3BIO, TUTIOM KPUCTAIUTMYECKOM PEIIeTKH HEMETANIOB B MX
COCIMHEHUH, NX 00MUMHU (PU3NIECKUMH U XUMUYECKUMH CBONCTBAMU;

OTMCHIBAaTh XMMHYECKHE CBOWMCTBA BOJIOPOJA, TAJIOTEHOB, KHUCIOPOJa, cephl, a3ota, (ocdopa, rpadura, ammaza, KpeMHUS W HUX COCAMHCHHH C
MTOMOTIIBIO €CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA U SI3BIKA XUMUH;

OTIMCBIBATh CIIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOJIbI M BBITIOJHATH COOTBETCTBYIOITUN UM XUMUYECKUN IKCIIEPUMEHT;

BBITIOJTHATH, HAOIIOIaTh U OTUCHIBATh XUMHYECKUIN IKCIIEPUMEHT TI0 PaCIIO3HABAHUIO MOHOB BOJOPOJAa U aMMOHHUS, Cyab(dar-, kapOOHAT-, CUIIMKAT-,
dbocdar-, xmopu-, 6poMuI-, HOAUA-HOHOB;

AKCIEPUMEHTAIBHO UCCIE0BATh CBOMCTBA METAJJIOB U X COEAMHEHMM, peliaTh SKCIIEpUMEHTaIbHbIE 3a/1aun Mo TeMe «Hemeranmiby;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITM POJIHOTO) SI3bIKA U S3bIKA XHUMHU;

MIPOBOJHUTH PACUETHI 10 XUMUYECKUM (POpMyIaM U YPAaBHEHUSAM PEAKIUi, MPOTEKAOIINX C y4aCTHEM HEMETAJIOB U UX COSAMHEHU.
MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs

VYyamuiics 10JI2KeH ymems:

OpraHU30BBIBATH y4eOHOE B3aMMOCHCTBHE B TPYIIe (paclpeaesTh poJiu, JOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

NpeABUACTD (HpOFH03I/IpOBaTI:>) MNOCICACTBUA KOJIJICKTHUBHBIX peHleHHfI;



IIOHUMATb MMPUYUHLBI CBOCTO HCYCIICXAa U HAXOAUTH CHOCO6I)I BBIXOJa U3 aTOM CUTyalluu;
B JIMAJIOTE C YYUTEJIEM YUYUTHCSI BbIpaOaThIBaTh KPUTEPUM OLICHKU U ONPEIENIATh CTEIEHb YCIIEIIHOCTH BBINOJIHEHMsI CBOEH paboThl U pabOTHI BCEX,
HCXO0Jd U3 UMCHOIIUXCA KPUTCPUCB, COBCPIICHCTBOBATL KPUTCPHUU OLICHKHU U IMOJIB30BATHCA UMH B XO/JI€ OLICHKHU U CAMOOLICHKU
OTCTauBaTh CBOIO TOUKY 3PEHUs, apIr'yMEHTUPYA €€;
MOATBEPXK/1aTh ApTyMEHTHI (PaKTaMu;
KPUTHYHO OTHOCHUTLCA K CBOCMY MHCHUIO;
CIIyILIaTh APYTUX, MBITATHCS IPUHUMATH IPYT'YIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;
COCTaBJIATh pedepar 1o onpeaeaeHHon Gopme;
OCYILIECTBIISITH KOCBEHHOE Pa3euTEbHOE 10Ka3aTeNbCTBO.
Tema 4. [IpakTuxym 2. CBoiicTBa coequnennii Hemerasios (3 u)!
1. Pemrenue sxcnepruMEeHTANIbHBIX 3aAa4 1o TeMe «lloarpynmna ramoreHoBy. 2. Pemenue skcnepuMeHTalbHbIX 3a/1a4 1o teme«l loarpynna kuciopoaay.
3. Pemenne skciepuMeHTANBHBIX 3a1ad 1o Teme «lloarpymma a3zota». 4. Pemenne skcnepuMeHTaNbHBIX 3a1a4 o TeMe «lloarpymma yriepomay». S.

[Tomy4yenue, coOupanue U pacro3HaBaHHUE Ta30B.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yyanuiics 10J1KeH yMems.

oOpararscs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU TPHOOPaMU B COOTBETCTBUH C MTPABUIIAMH TEXHUKH 0€30MAaCHOCTH;
HaO0IaTh 332 CBOMCTBAMH HEMETAJNIOB M UX COSMHEHUU U SBICHUSMH, IPOUCXOISAIINMH C HUMU;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €ECTECTBEHHOTO (PYCCKOTO MITH POJIHOTO) SI3bIKA U S3bIKA XUMHU;

JIeNIaTh BBIBOJIBI IO PE3YJIbTATaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHU s

Yyaimuiics 10J2KeH ymems:



OTIPENIETISATh, UCXO IS U3 yueOHOH 3a/1auu, HEOOXO0IMMOCTh UCII0JIb30BAHUS HAOIIOACHHS WM SKCIIEPUMEHTA.

1 Tlpu AByX4yacoBOM IJIAaHUPOBAHUU MPOBOJSATCS TOJIBKO MpaKTU4YecKue padoTel 1,2 u 5.

Tema 5. O6001eHUe 3HAHUI 110 XUMHUHM 32 KYPC OCHOBHOI1 11K0.b1. [loaroropka
K rocyaapcrseHHoii urorosoii arrecrauuu ('MA) (10 v)

[Tepnoanueckuit 3akoH u [lepnoguueckas cucrema XuMudeckux 31neMeHToB J[. M. MenaeneeBa. @u3nuecKuil CMBICI MOPSIKOBOIO HOMEPA 3JIEMEHTA,
HOMEPOB NeproJia U rpynibl. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB 3JIEMEHTOB M MX COEJMHEHUN B MEPUOAAX U IPYyNIax B CBETE MpeACTaBICHHIl O
CTPOEHUM ATOMOB 2JICMEHTOB.
3Ha4YeHUE MEPUOJUYECKOr0 3aKOHA. BUABI XMMUYECKUX CBSA3€H M THUIBl KPUCTAUIMYECKUX PEHIETOK. B3anMMOCBs3b CTPOEHUS M CBOMCTB BELIECTB.
Knaccugukanus XuMUUECKIX peakluil 0 pa3IuyHbIM IPU3HAKaM (YUCIIO U COCTAB PEArupyOLINX U 00pa3yroluXcs BEIIEeCTB; HATN4ne
rpaHuIbl pa3zfena (as; TemIoBoM 3(PQEKT; U3MEHEHHE CTENEHEW OKUCIIEHUs aTOMOB; HCIOJb30BaHUE KaTalM3aTopa; HAIpPaBICHUE IPOTEKAHUSA).
CKopoCcTh XMMHYECKMX peakuMid U (akropsl, Biusouie Ha Hee. OOpaTMMOCTh XMMHUYECKUX PEAKUMH M CHOCOOBI CMELIEHHMsS] XUMHUYECKOTO
paBHOBECHS.
IIpocTeie u cnoxHbIe BeniecTBa. MeTasuibl 1 HeMeTaulbl. ['eHeTndeckue psaasl METalla, HEMETAUIA U IEPEXOIHOT0 MeTauia. OKCHIBIM THIAPOKCHUIBI
(ocHOBaHUs, KHUCIOTBHI, amM(pOTepHble TUAPOKCHUIBI), cosd. KX cocraB, wiaccudukauus M oOImIMEe XHMHUYECKHE CBOMCTBa B CBETE TEOPUHU

SHeKTpOHHTquCKOﬁ Jucconnanuu.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

Yyamuicsa 10JKeH:



3HAMb U NOHUMAMb: OCHOBHBIC UCTOPUICCKHE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMHH M OOIIECTBA; TOCTHKECHUS B 00JIACTH XUMHH M KYJIbTypHBIC
TpaI[I/IIII/II/I (B YaCTHOCTH, Hay‘leIe TpaI[I/IIII/II/I) CBOGI\/JI CTpaHI)I; O6HICMI/IpOBI)IC JOOCTHM)XKCHUSA B 06HaCTI/I XUMHH, OCHOBHBIC HpI/IHLII/IHI)I nu HpaBI/IJIa
OTHOIICHHS K MPUPOJIC; OCHOBHI 3I0POBOTO 00pa3a )KU3HU U 37I0POBbECOCPETAOIINX TEXHOJIOTH;

HpaBI/IJ'Ia IIOBCACHUSA B '—Ipe?)BI)ILIaI\/’IHI)IX CI/ITyaIH/IHX, CBsA3AHHBIX C BOSILCfICTBHGM paSHHqHBIX BEIICCTB, OCHOBHBIC npaBa n O6$[33HHOCTI/I Fpa)I()IaHI/IHa (B
TOM YHHUCIIC yqamerocsl), CBsA3aHHBIC C IUNYHOCTHBIM, HpO(l)GCCI/IOHaJ'H)HBIM 1 ) KU3HCHHBIM CaMOOHpeI[eJ'ICHI/IeM;

COIMAITLHYIO 3HAYMMOCTh | COJIepiKaHue Mpodeccuii, CBSI3aHHBIX ¢ XHMHUEH,

UCHBIMBIGAMb . TYBCTBO TOPJIOCTH 32 POCCHICKYI0O XUMHUYECKYI0 HAYKY M YBOKCHHE K UCTOPHH €€ DPA3BUTHS; YBAKEHUE W NMPHUHATHE JTOCTIKCHUN
XUMHH B MUPE; JHO00Bb K MPHUPOJIE; YBAKEHUE K OKPYXKAIOMINM (yJallUMCSl, YYUTENIAM, POJUTENSAM U JIp.) — yYMETh CIIYIIaTh U CIbIIIATh MapTHEpa,
HpI/ISHaBaTI) npaBo KaXXa0ro Ha CO6CTB€HHOG MHCHHUE, HpI/IHI/IMaTI) peHIeHI/ISI C y'—IeTOM HO3I/IHI/II71 BCEX yqaCTHHKOB; '-IYBCTBO HperaCHOFO 158
ACTETHYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB M UX MPEBPAIICHNUN; CAMOYBAKEHUE U SMOITMOHATIBHO -TIOJIOKUTEIIEHOE OTHOIICHHUE K
cebe;

NpU3HAGAMb: TICHHOCTH 3JI0POBBS (CBOETO U JIPYIUX JIFO/ICH); HCOOXO0MMOCTh CAMOBBIPOKEHUS, CAaMOPealTU3alliy, COIMATBHOTO IPU3HAHHS,
0CO3HAGaAMb: TOTOBHOCTH (WM HETOTOBHOCTH) K CAMOCTOSITSIIBHBIM MOCTYITIKAM M JCHCTBHIM, OTBETCTBEHHOCTh 332 MX PE3YJIbTAThl; TOTOBHOCTD (VTN
HErOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAWBATH CBOO IMO3HIIMIO U KPUTUYHO OTHOCHTBCS K CBOMM IOCTYITKAM;

nPOAGAAMB: SKOJOTHUESCKOS CO3HAHME, JOOpPOKEIaTeIbHOCTh, JIOBEPHE M BHUMATEIBLHOCTh K JIFOASM, TOTOBHOCTh K COTPYIHHYECTBY U JPYXKOe,
OKa3aHHIO TIOMOINHM TEeM, KTO B HEH HyKIaeTcs; OOOONICHHBIA, YCTOWYHMBBIA M HW30UpATEIbHBIA IM03HABATEIbHBIA HMHTEPEC, HHHIHUATHBY M
JM0003HATENILHOCTh B M3YUYECHUH MUPA BEIIECTB U PEAKIIHii; [IEIeyCTPEMIICHHOCTh U HACTOMYMBOCTh B IOCTH)KCHUH 11€JICH, TOTOBHOCTH K IPEOI0JICHUIO
TPYAHOCTEH; YOSKICHHOCTh B BO3MOXHOCTH TIO3HAHMS TIPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'O UCIOJIb30BaHUS JOCTHKEHHI HAYKW U TEXHOJIOTUH JIJIst
pa3BHUTHS OOIIECTBRA,;

yMemsb: YCTaHABIUBATH CBSI3b MEX]Y IENbI0O U3YUEHUS XUMHUU M TEM, JJI1 Yero OHa OCYIIECTBISETCS (MOTHMBAMH); BBIOIHATH KOPPUTHUPYIOIIYIO

CaMOOIICHKY, 3aKIIIOYA0OMIYIOCA B KOHTPOJIC 3a MPONECCCOM U3YUCHUA XHUMHUU U BHCCCHHUU HeO6XO,[[I/IMI>IX KOPPECKTHUBOB, COOTBCTCTBYIOIIUX 3TallaM U



coco0aM U3y4eHHs Kypca XHMHUU; BBITIOIHATH PETPOCIIEKTUBHYIO CAMOOICHKY, 3aK/IIOYAIONIYIOCS B OIICHKE MpoIlecca U pe3ylbTaTa U3ydeHHus Kypca
XUMHUHU OCHOBHOM IIKOJIBI, TOJABEACHUU UTOTOB HA OCHOBE COOTHECEHHUS 1IEJIEH U PE3YJIbTAaTOB;

CTPOUTH JKU3HECHHBIC W TPOPECCHOHATBHBIC TUIAHBI C YIETOM KOHKPETHBIX COIMAIBHO-UCTOPHUYCCKUX, TMOJUTHICCKIX M SKOHOMHYCCKHUX YCIIOBHUU;
0CO3HABaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHE MX

MPUHUMAEMBIM B )KM3HU PEIIECHUSM; BECTH TUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIICHUM M B3aMMHOTO YBa)KEHUS; BBIACIATh HPABCTBEHHBINA aCMEKT
MOBEJICHUSI U COOTHOCHUTH MOCTYNKHU (CBOM MU APYTHUX JIFOJACH) U COOBITHS C MPUHATHIMU STUYECKUMH HOPMaMH; B Mpejenax CBOMX BO3MOXKHOCTEH

MIPOTUBOAECHCTBOBATE ACUCTBUSIM U BIMSHUSM, MIPEJICTABISIIOIINM YTpO3Y *KH3HU, 3J0POBbI0O M 0€30MaCHOCTH JINYHOCTHU U 00IIECTBA.

Ilnanupyemblie pe3yibTaTbl 00yYeHUA:

BbINMyCKHUK HAYYUTCS:

* OIIUCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BbIAEIAS UX CYLIECTBEHHbIE TPU3HAKHY;

* XapaKTepU30BaTh BELIECTBA IO COCTaBy, CTPOCHUIO M CBOICTBAaM, YCTaHAaBJIMBAaThb IPUYMHHO-CIECACTBEHHBIEC CBS3U MEX]Y JAHHBIMU
XapaKTEepUCTUKAMHU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHITHH «aTOM», «MOJEKYJIa», «XUMHUUYECKHH 3JIEMEHT», «IIPOCTOE BEUIECTBO», «CIIOKHOE
BEILIECTBOY, «BAJIEGHTHOCTbY», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYT M CYIIHOCTh XUMHYECKHUX PEAKLUUN C MOMOIIbI0 XUMUYECKUX
YPaBHEHUI;

* BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAaccChl BEILIECTB, a TAKXKE MACCOBYIO JIOJIF0 XUMUYECKOTO JJIEMEHTA B COSAMHEHUAX
JUI OLIEHKU UX ITPAKTUYECKON 3HAYMMOCTH;

* CpPaBHUBATh 110 COCTAaBY OKCHJIbI, OCHOBAHMUSI, KHCIIOTBI, COJIU;

° KJ'IaCCI/I(bI/IL[I/IpOBaTB OKCHAbI 1 OCHOBAHUS I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 10 COCTABY;



* MI0JIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MOCYI0H;

* IPOBOAWNTL HECJIOXHBIC XMMHWYCCKUC OIIBIThI U Ha6J'IIOI[€HI/I$I 33 W3MCHCHHUSIMHU CBOMCTB BCIICCTB B IIPOLECCEC UX HpeBpaHIeHHfI; CO6JHOIIaTI)
IIpaBHJIa TCXHUKHU 0e30I1acHOCTH IIpU MPOBEACHN N H216JIIOI[GHI/II>1 " OIIBITOB,

* pa3nauyaTh 3KCIEPUMEHTAIBHO KHUCIOTHI U LIEN0YH, MOJIb3YACh MHAMKATOpPaMH; OCO3HaBaTh HEOOXOUMOCTh COOIIOACHUS Mep 0e30MacHOCTH
Mpu 0OpaIeHN! C KUCIOTAMH U IEJI0YaMHU.

* pacKphIBaTh CMBICH neproandeckoro 3akona Jl. . Menneneesa;

* OIMCBIBATh U XapaKTepU30BaTh TAOIUYHYIO (OPMY NEPUOANUECKON CUCTEMBbl XUMHUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP M PacCHpeie]ICHUE YMCia SJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKUX DJIEMEHTOB MAaJIbIX
IepruoaoB HepHOJIquCKOﬁ CHCTCEMBI, a TAKKC KaJIusd U KaJIbI WA,

* pa3nuyaTh BUJbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJEHTHYIO HETIOJISPHYIO U METAJUIMYECKYIO;

* U300paXkaTh 3JEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pa30BaHHBIX XUMHUUYECKUMHU CBSI3IMU PA3HOTO BUA,;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAITNYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIITNYECKUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTbl U MX COEJUHEHMS] Ha OCHOBE MOJIOXKEHHS 3JIEMEHTOB B IMEPUOAUYECKON crucTeMe M 0coOeHHOCTel
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHHE MEPUOJUYECKOr0 3aKOHA M MEPUOJUYECKON CHUCTEMBbl XUMUYECKHX DJIEMEHTOB
. N. MenneneeBa; * 00bACHATH CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMIHUAIBLHOE OTINYHE OT (PU3MUECKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIUii;

* YCTaHaBIIMBATh MPUHAJICKHOCTh XUMUYECKOM peakIuu K OMpeeIEHHOMY THITY TI0 OJJHOMY U3 KIacCU(PUKAIIMOHHBIX TPU3HAKOB: 1) MO YuCly U
COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKINH (PEAKIUU COCTUHEHUS, PA3JIOKEHUS, 3aMeIeHs] 1 0OMeHa); 2) MO BbIACICHUIO WIH MOTJIOIIECHUIO
TEIUIOTHl (peakUuuu SK30TePMHUYECKHE U DJHIOTepPMHUYECKHe); 3) M0 M3MEHEHHUIO CTeNeHEeHl OKHUCIEeHUS XUMHUYECKHX OJJIEMEHTOB (peakiuu

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHEIE); 4) M0 00paTUMOCTH TIpoliecca (peakiuu oOpaTuMble U HeoOpaTUMEIE);



* COCTaBJIATh YPABHEHUS NICKTPOJUTUYECKON JHUCCOLMALMUA KHUCIIOT, IIEJI0YEH, COJICH; IOJIHBIE U COKPAIIEHHBIE MOHHBIC YPAaBHEHMs PEaKIUI
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHiA;

* IPOrHO3UPOBATH TMPOJYKTHl XMMHUYECKHUX PEakiuil mo (opMyiaam/Ha3BaHUSAM HCXOJHBIX BEIIECTB; OINPEACIATh HCXOIHBIC BEIIECTBA IO
(dbopmMynamM/Ha3BaHUSAM IPOAYKTOB PEAKIINH;

* COCTaBJISITh YPaBHEHMs PEAKIMil, COOTBETCTBYIOLIMX MOCIEA0BATEIBHOCTH («LEMOYKe)») MPEBPALEHNH HEOPraHMYECKUX BEILECTB Pa3IMYHbIX
KJIaCCOB;

* BBISIBJIAITH B ITPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOLIME O MPOTEKAHUY XUMUYECKON PEAKIINH;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* ONPENEIIATh XapaKTep CPe/lbl BOJHBIX pACTBOPOB KHUCIOT M IIEJIOYEH M0 U3MEHEHHUIO OKPACKH MHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEaKLUH, MIOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEILECTB OTIEIBHBIX HOHOB

* ONPEAETATh NPUHAICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY M3 U3yUEHHBIX KJIACCOB/TPYII: METAJUIBI U HEMETAJLIbl, OKCUbI, OCHOBAHMUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIbl HEOPTAHUUECKUX COETUHEHUH 110 BAJIEHTHOCTSIM U CTETIEHSAM OKUCIIEHUS 3JIEMEHTOB, a TAKXKe 3apsaM MOHOB, YKa3aHHBIM
B Ta0JMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3MYECKUX U XMMHMYECKHX CBOMCTB IMPOCTHIX BELIECTB (METAUIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX IEMEHTAMU BTOPOT'O U TPETHET O IEPUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOUCTBA, XapaKTEPHbIE /sl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOWCTBA, XapaKTEepHbIE IS KAXKIO0Tr0 U3 KJIaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIIUH, 110 ATBEPKAAOINX XMMUUECKAE CBOMCTBA HEOPTraHNYECKUX BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH U COJIEH;

¢ OIpCACIATh BECIICCTBO-OKUCIIUTEIIb U BCIIECCTBO-BOCCTAHOBUTCIIb B OKHCJIIMTCIIbHO-BOCCTAHOBUTCIILHBIX PCAKIUAX



* COCTaBJISTh OKUCIUTEIFHO-BOCCTAHOBUTENILHBIN OaaHC (U1 M3y4EHHBIX PEAaKIHiA) TI0 TPEATIOKEHHBIM CXeMaM peaKIfuii;

* IIPOBOAUTH na60paT0pHme OIIBITHI, MOATBECPIKAAOINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4YCCKUX BCUICCTB,

Buvinycknuk nosiyuum 603M0MCHOCHb HAYUUMBCA:

* TPaMOTHO 00paIaTHCS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHMS TIPABIIT SKOJIOTHYECKU O€30MaCHOTO MOBECHUS B OKPYXKAIOIICH MPUPOTHON CpeJIe;

* IOHUMAaTh CMBICTI M HEOOXOJWMOCTh COONIOACHUS MPEINUCAHUM, MpEeUIaraéMblX B HMHCTPYKIMAX I10 HCIIOJIB30BAHHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMUH H JIP.;

* HCTOJIb30BaTh MPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHTHOCTH MPH BBIMOJTHEHUU HCCIIEOBATEIHCKUX TTPOCKTOB M0 M3yYEHUIO CBOMCTB, CITIOCOOOB
TTOJTYYCHHS U PACTIO3HABAHUS BEIIIECTB;

* pa3BHUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh, HCTIOJIB3Ys CPEACTBA YCTHOW U MUCHhbMEHHOW KOMMYHHUKAITUHU TIPH paboTe C TEKCTaMU yu4eOHUKA
Y JTOTIOJIHUTEILHOM JTUTEPaTypOH, CIIPAaBOYHBIMU TaOIHMIIAMH, MTPOSIBIISATH TOTOBHOCTh K YBOKCHHIO MHOW TOYKH 3PEHUS MPU OOCYXKICHUHU PE3YJIbTaTOB
BBITIOJTHEHHOUW pabOTHI;

* O0BEKTUBHO OIICHUBATh MH(OPMAIIMIO O BEIIECTBAX M XUMHUYECKUX IPOIECCaX, KPUTUUECKH OTHOCHUTHCS K IICEBJIOHAYy4YHOH HWH(MOpMAIHH,
HEJI00pOCOBECTHOM peKJIaMe, KacaroIIeCs NCII0JIb30BAaHUS PA3IUNYHBIX BEIICCTB.

* 0CO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUH JIJIS1 IPAKTUUYECKOMN JCATEIHPHOCTH YEIOBEKA;

* OIUCHIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHalln3a;

* IPUMCHATh 3HAHUS O 3aKOHOMEPHOCTSAX TIEPHOJWYECKOW CHCTEMbl XUMHUYECKHX OJJIEMEHTOB JUIsi OOBSICHCHHS W TPEABUICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTb MMOCPECTBOM YIIIyOJIEHHUS 3HAHUM 00 UCTOPUU CTAHOBIIEHUS XMMHYECKONW HAyKH, €€ OCHOBHBIX
MOHATUMN, TEPUOIUYECKOT0 3aKOHA KaK OJTHOTO M3 BAKHEUIIINX 3aKOHOB MPUPO/IBI, & TAK)KE O COBPEMEHHBIX JIOCTUKEHUAX HAYKH U TEXHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC U TTOJIHBIC NOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HOHHBIM YpaBHCHUAM;



* IPUBOJUTH IIPUMEPBI PEAKLIUM, ITOATBEPKIAIOIINX CYyIIECTBOBAaHUE B3aUMOCBI3HA MEK/ly OCHOBHBIMH KJIACCAMU HEOPTraHWYECKHUX BEIECTB;

* IPOrHO3UPOBATH PE3YIIbTATHI BO3ACUCTBUS Pa3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMUYECKON PeaKIiH;

* IPOrHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS Pa3IMYHBIX (DAKTOPOB HA CMEIIEHNE XMMUYECKOTO PABHOBECHSL.

* IPOrHO3UPOBATh XUMUYECKHE CBOWCTBA BEUIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIMTEIbHBIE WM BOCCTAHOBUTENbHBIE CBOICTBA C Y4YETOM CTENEHEH OKHCIIEHUS
AJIEMEHTOB, BXOSLIUX B €70 COCTAB;

* BBISIBJIAITH CYHIECTBOBAHUE M'€HETUUECKON B3aUMOCBSI3M MEXK/1Y BEIIECTBAMH B PAJY: POCTOE BEMIECTBO — OKCUJ — TMAPOKCH]T — COJIb;

¢ OPraHru30BbIBATh, IPOBOAUTE YHCHHUYCCKUEC ITPOCKTHI IO UCCICTOBAHHUIO CBOMCTB BCIICCTB, UMCIOIINX BAXKHOC MPAKTHYCCKOC 3HAYCHHC.



Onucanue y‘leﬁHO-MeTO}II/I‘leCKOFO H MaTEPUATBHO-TEXHUIECKOI'0 odecneyeHus

YuedoHOo — MeTOAMUYECKOE 00ecTeueHne

1.IIpumepHast mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHH (0a30BbIN YPOBEHbD);

2.ABtopckas mporpamma O.C.I'abpuensina, coorBerctBytomas denepanbHomy ['ocymapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTy OCHOBHOTO
oOuiero o6pazoBanus U AonyuieHHas MuHuctepcTBoM obpa3zoBanus U Hayku Poccuiickoit @enepannu (O.C.I'abpuensn [Iporpamma Kypca XumMuu
st 8-9 kiaccoB oOmieoOpaszoBarenbubix yupexaeHuit / O.C.I'adbpuensa. — M.: [Ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos . I'. HactonpHas kauTa yautens. Xumust. 9 k .. Meroandeckoe mocooue. — M.: Ilpoda, 2010r

4. Xumus. 9 k 1.: KoarponbHabie 1 ipoBepodHbie padboTh k yueoHuky O. C. N'abpuensna «Xumus. 9/ O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmaxkosa u nip. — M.: JIpoda, 2009r.

S.T'abpuensn O. C., Ocmpoymos U. I'. 3ydaem xumurio B 9 k i1.: lugaktuyeckrue marepuainsl. — M.: bimk motroc, 2009r.

6./ aopuensn O. C., flwykosa A. B. Pabouas terpanp. 9 k 1. K yuebnuky O. C. ['abpuensna «Xumus. 9. — M.: IIpoda, 2012r.

1.I'abpuenan O. C., Bockobounukosa H. [1. Xumusi B TecTax, 3afadax, ymnpaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.

MaTepuajbHO-TEXHUYECKOE o0ecrieyeHHe:

Jnist 0Oy4yeHHsl yqanuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU C TpeOoBaHusiME DenepaibHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOTO CTaHIapTa
Heo0Xo/IMMa pealin3aius JIEeSTeIbHOCTHOTO Moaxo/a. JlesaTeIbHOCTHBIM TOaX0Ja TpeOyeT IOCTOSHHOM OMOpbhI Impoiecca OOydeHHs XHMHUU Ha
JIEMOHCTPAIIMOHHBIN AKCIICPUMEHT, MPAKTHUECKUE 3aHSATUS W JIA0OPATOPHBIC OIBITHI, BBITIOJIHAEMbIC yJalmuMucs. KaOWMHET XUMHHM  OCHAIIEH
KOMIUIEKTOM JIEMOHCTPAIIMOHHOTO U Ja0OpaTOpHOTO 00OPYIOBAaHHUS MO XMMHHU JUTSI OCHOBHOHM IIKOJBL. B KaOWHETe XUMHUHM OCYIIECTBIISIOTCS Kak

YpO4uHasd, Tak U BHCYpOUHas (1)0pr1 y‘IC6HO-BOCHHTaTeHLHOﬁ ACATCIIBHOCTU C YHallIlUMUCH. OCHaI_I_[eHI/Ie B OOJIbIIEH YacTu COOTBCTCTBYCT HepeqH}o



o0opynoBaHusi KaOMHETa XUMHH W BKIIOYAET pa3IMYHBIE THUIBI CPEACTB OOydeHus. bonpmrylo dacte 000pynOBaHHMS COCTaBISIOT Y4eOHO-
MPaKTUYECKOe U Yy4eOHO-IabopaTopHOE 00OpPYAOBAaHUE, B TOM YHCJE KOMIUIEKT HATypaJIbHBIX OOBEKTOB, MOIEIH, MPUOOPHl M MHCTPYMEHTHI IS
MIPOBEJICHUS AEMOHCTPALUK U MPAKTUUECKUX 3aHATUN, JEMOHCTPALlMOHHbIE TaOIMIIbI, BUAEO, MEJIMA OCHAIIICHUE.

B KOoMmIIeKT TeXHUYECKUX U MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX CPEJICTB 00Y4YE€HHUs BXOJAT: ammaparypa JUlsl 3aluceil 1 BOCIPOU3BEICHUS
ayIuo- U BHJICOMH(QOPMAIM, KOMIIBIOTEp, MYJIbTUMEIUA MPOEKTOp, JOCKAa C MHTEPAKTHBHOW IMPHCTABKOM, KOJUIEKIHMS MEIua-pecypcoB, BBIXOJ B

HNutepHer.

Hcnons3oBanme 3EKTPOHHBIX CPEJICTB O0yUEHUS TO3BOJISFOT:

L] aKTI/IBI/ISI/IpOBaTI) NCATCIIBHOCTD 06yqa}onmxcs1, HOquaTB 60.]'[66 BBICOKHNEC KAUYCCTBCHHBIC pGSYHBTaTI)I O6yquI/I$I;
e 1pu nmoarotoBke Kk EI'D oGecneynBaTh CaMOCTOSITENILHOCT B OBJIAJICHUH COJIEPI)KaHUEM Kypca .

e ¢dopmuposarbs MKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIIEITHOCTH B YYEOHOM NEATEITLHOCTH;

e ¢dopmuposats YY/I;

Hamypanvuvie 00vexkmul

HatypanbHbie 00beKTHI, UCHONB3YeMble B OOYUEHUH XHWMUHU, BKIIOYAIOT B ce€0sl KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX MOPOJ, METANIOB U CILIABOB,
MUHEpaJIbHBIX YI0OpPEeHH, MIacTMacC, KaydyKoB, BOJIOKOH U T. 1.

O3HakoMJIEHHE YJaluxcs ¢ 00pa3laMy UCXOAHBIX BEUIECTB, MOJIYIPOAYKTOB U TOTOBBIX U3/IEIUNA MMO3BOJISIET MOIYYUTh HATJISIAHOE MIPEACTaBICHUE

00 3THX MaTepuraiax, X BHCIIHEM BHUIC, 4 TAKIKEC O HCKOTOPBIX (I)I/I3I/I‘leCKI/IX CBOMCTBAX.

quuuecxuepeakmuabl u mamepuaiibl
O6pameHHe CO MHOTMMM BC€IICCTBAMH TpeGyeT cTpororo CO6J'IIO,[[€HI/I$I IMpaBUJI TCXHUKU 6C3OH3.CHOCTI/I, 0COOCHHO IIpU BBINIOJITHCHHUU OIIBITOB

CaMUMU ydalllTUMHUCA. Bce HCOGXOI[I/IMBIC MCPBI IPCAOCTOPOIKHOCTU YKA3aHbI B COOTBCTCTBYIOIIUX NOKYMCHTAX U HHCTPYKIUAX.



Xumuueckas nadoopamopnasn nocyoa, annapamsl u npuOOpsvl
Xumudeckasi mocyja moapa3iesieTcsl Ha JBE TPYMIbI: JAJIs BHITIOJIHEHUS OMBITOB YUAIIUMUCSA U IEMOHCTPAIIMOHHBIX OIBITOB.

HpI/I60pI>I, amnmapartbsl 1 YCTAHOBKH, UCIIOJIB3YEMbBIC HAa YPOKAX XUMHHU, IMOAPA3ACIAIOT HAa OCHOBC IMPOTCKAIOIIUX B HUX (1)H3H‘~I€CKI/IX U XUMHWYCCKHUX .

Mooenu

OObeKTaMu MOJICTMPOBAHUS B XUMHUH SIBJISTFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKHE arlaparhl, a TAKXKE MPOUCXOIAIINE TTPOIIECCHI.

B npenonaBannu XuMUM UCTIONIB3YIOTCSI MOJIENIA KPUCTAJUTMUECKUX PEMIETOK anMasa, rpadura, cepsl, hochopa, okcunaa yriaepoaa(ly), moBapeHHou
CoJIH, JIbJIa, WO/, JKeJie3a, MeIu, MarHus, Habopbl MOJIENICH aTOMOB JJISI COCTABIICHHUS MIAPOCTEPKHEBBIX MOJICIICH MOJICKYIL.

Yueonwvie nocoous na newuammnoii ocnose

B mnpomecce 00ydeHHsT XMMHH HWCHOJIB3YIOTCS CIEAYIONME TaOIHIBI MMOCTOSHHOTO JKCroHUpoBaHus: «llepuommyeckas cucreMa XHMHYECKHUX
anemenToB .M. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH M COJEH», «IJIEKTPOXUMHUYCCKHH PsII HAMPSHKEHUH METalJIOBY,
«KpyroBopoT BeliecTs B MpUpPoOAE» U Ip.

Jlyig opraHuzanyy caMOCTOSITENbHON paboThl 0Oy4aloOUIMXCs Ha ypoKaX HCIHOJIB3YIOT pazHOoOOpasHble MUAAKTHUYECKHE MaTepuaibl: TETpajud Ha
MEeYaTHOM OCHOBE WJIM OTAENbHbIE padOyue JUCThl — HWHCTPYKIHMH, KapTOUYKU C 3aJaHUSIMH PA3HOW CTENEHU TPYIAHOCTU JUIsl M3YYEHHS HOBOTO

Martcpurajia, CaMOIIPOBCPKU U KOHTPOJIA 3HAHUHI ydamuxcs.

Jliia obecrieuenust 6€30MacHOro Tpy/Aa KaOMHETe XUMUU UMEETCS:
¢ MPOTHBOIOXKAPHBIM HHBEHTAPb
® anTeuyky ¢ HAOOPOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;
® HMHCTPYKIIHMIO MO MpaBUiIaM 0€30MacHOCTH TpyJa s 00y4Jaronxcs

® JKYPHAJI pETUCTPALUU MHCTPYKTAXKA 110 ITpaBHJIaM 0e30MacHOCTH Tpyaa.



TemaTnueckoe njannposanme no xummnu 9 kiaace (O .C. I'abpuensin) 68 4-2 4.B Henen0.

Ne | Tema u Tun ypoka a/3 DJIeMEeHTBI CO/IePKAHUSA IlnannpyemMble pe3yJbTaThl
n/ IIpeamerHbIe Mertanpeamerubie Y'Y J{ JINYHOCTHBI
n e YY]
BBenenue. O0mas XapakTepuCcTUKA XUMHUYECKHUX 3JIEMEHTOB M XUMHYeCKUX peakuuii. [lepuoanueckuii 3aKoH 1 nepuoanyecKkas cucremMa
xumMudyeckux 3jaemMenToB J[.U.Menaeneena. (104.)

1. | Xapakrepuctuka § L,ymp R‘EIPR”HHﬁ uncTpykTax 10 OT | Hayyames: xapaxrepusoBats | PeryasiTHBHBIE: CTaBST DopMHUPYIOT
XUMHUYECKOTO 1-7 ?(ammmumnm xvrgeckoro | XAMHYECKHE JEMEHTHI 1-3 — | ydeOHbIE 3a/1auu HA OCHOBE OTBETCTBEHH
QJICMCHTA Ha ATTeMEeHTA TI0 TTI0TTOXEeHUSH) B T0 nepruoaa 1mo ux MOJOKCHUIO | COOTHECCHUS TOTO, YTO YXKE (0]
OCHOBAHUH €TO HCX3 JI.U. Menneneesa. [ICXD [.1. Menaeneena. W3BECTHO M YCBOEHO yJaIllUMCSl, | OTHOIICHHUE K
THOJIOKEHHS B AlemoHcTpanus: MosienH Ionyuam 603MoAHCHOCHIb ¥ TOTO, YTO €lIE HEN3BECTHO YUEHHUIO
I[Nepuoanueckoii aTOMOB 571eMeHTOB 1-3 —T0 H@YYUMbCsL: OTIACHIBATE Io3HaBaTeabHbIE: CAMOCTOATEN
cucTemMe [EpHONOB M3y4EHHBIE OOBEKTHI KaK BHO BBIIENAIOT U (POPMYJIUPYIOT
1. . Menneneena CUCTEMBI, IPUMEHSIS JIOTUKY ITO3HABATEJIBHYIO LIEIb

CUCTEMHOI'0 aHaJIu3a KommynukaTuBHble: hopMynu
PYIOT COOCTBEHHOE MHEHHE 1
MO3UIUIO, 331alI0T BOIIPOCHI,
CTOSIT MOHATHBIE JJISl TApTHEPA
MOHSITHS

2. | CBoiicTBa OKCHJIOB, §2, XUMHAYECKHAE CBOMCTBA OK- Hayuamcs: na3piBath o01mue PeryasitTuBHbIE: CTABAT [IposBasitoT
KHCJIOT, OCHOBaHHHM 1 | cTp289( | cH10B, OCHOBAHUH , KUCIIOT, XUMHUYECKHE CBOMCTBA y4eOHYI0 3a7a4y, OTIPEIEISIIOT YCTOWYHUBBII
COJICH B CBETE TEOpUHU 840) | couieii B cBeTE TEOPHH KHUCJIOTHBIX, OCHOBHBIX MOCJIEZIOBATEIHHOCTh y4eOHO —
AIIEKTPOJIUTUYECKOM ANEKTPOIUTUYECKOM OKCHUJIOB, KUCJIOT, OCHOBAaHUM | MPOMEXYTOUYHBIX LIETICH C M03HABATEb
JMCCOLIMAIIUU U JMICCOLIMAIIMU ¥ OKUCTICHUSI- u coneil ¢ mo3uuuu TO/L; Y4€TOM KOHKPETHOTO HBIN HHTEpEC
OKHUCJICHHUS- BOCTaHOBJICHHS MPUBOIUTH PUMEPbI pe3ynbpTaTa, COCTaBJISIOT IJIaH U | K HOBBIM
BOCCTaHOBJICHUS peaxiuii, MoATBEPKAAIOIINX ANTOPUTM ACUCTBUIMA criocobam

XUMUYECKHE CBOMCTBA! Ilo3naBaTenbHbBIE: peleHus
OKCHJIOB, KUCIIOT, OCHOBAHUM, | CAMOCTOSITEIBHO BBIJIEISIOT 3a1a4
COJIeH; OTIpeIeTIATh BEIEeCTBO | (hopMymHupyroT

— OKHMCJIUTENb U BEIIECTBO —
Boccra"HoBurens B OBP;
THonyuam eo3modcnocmeo
HAY4umuvCs. TPOTHO3UPOBATH

MIO3HABATENbHYIO 1IEJIb,
UCMOJIb3Ys 00IIKe IPUEeMbl
pelieHns 3a1a4
KoMMyHHKaTHBHBIE:




CIIOCOOHOCTH BEILECTBA
IMPOABJIATH OKUCIUTCIIbHBIC
NJIN BOCCTAHOBUTCIIBHBIC
CBOICTBA C YUETOM CTEIECHEN
OKMCIJIEHUS DJIEMEHTOB,
BXOAIIHUX B €0 COCTAaB

KonTpoJib 1 oLieHKa JeicTBUiA
napTHepa

Amdorepubie okcuabl | § 2,ymp | [loHsTHE O IEPEXOIHBIX Hayuamcsa: xapaktepuszoBats | PeryjasiTuBHble: [TposBnsitoT
U TUJPOKCHJIBI 1-4 aneMeHTax. AMGOTEPHOCTb. XUMHUYECKNE CBOMCTBA IIpuHUMAIOT ¥ COXPAHSIOT noOpoxernare
I'enernueckuii pan aM(pOTEPHBIX OKCUIOB U yueOHYIO0 3a/1a4y, YYUTHIBAIOT JBHOCTb,0T3bI
MIEPEXOTHOTOAIEMEHTA. TUAPOKCUIOB; UCIIOJIb30BAaTh | BBIJEJICHHbBIE YIUTEIEM BUUBOCTb,
Jla6.onmbiT: 1.Ilonydenue IIPU XapaKTEPUCTUKE BEIIECTB | OPUEHTUPBI JCHCTBHS B HOBOM KaK
TUAPOKCUA LIMHKA U MOHITHE «aM(POTEPHOCTDHY, yueOHOM MaTrepHale B MOHUMaHHe
HCCIIEIOBAaHUE €r0 CBOMCTB MPOBOAUTD OTBITHI, COTPYIHUYECTBE C yUUTEIEM YyBCTB
MO/ITBEPIK IAIOLIHE ITo3naBaTenbHbIE: IPYTUXIIIONE
XUMHUYECKHE CBOMCTBA CraBsat u GopMyIupyroT Wu
aM(OTepHBIX OKCHUJIOB U npobeMy ypoka, COTIEpPEKMBAH
TUAPOKCUIIOB; CaMOCTOSITEIBHO CO3/1aI0T ue uM
Tonyuyam 6o3mooicnocmu AITOPUTM AEATEIbHOCTH IIPH
HAy4umvcs. 0CO3HABATh peleHuy mpooIeMbl
3HAYEHHUE TEOPETUYECKUX KommyHnkaTuBHBIE:
3HAaHUU JJI IPAKTUYECKON ITposABIAOT aKTUBHOCTB BO
JESTEIILHOCTH YEJIOBEKA B3aMMOJCHCTBUM JIJIsl PELICHHUS
[IO3HABATEJIBHBIX U
KOMMYHHUKaTHUBHBIX
3aj1a4(3a/1al0T BOIPOCHI,
(bopMynUpYIOT CBOU
3aTpyJHEHMS], IPEAJIAratoT
IIOMOILb B COTPYIHUYECTBE)
ITepunoanueckui 8 3,ynp | Ctpykrypa [ICXD JI.H. Hayuamca: onuceiBaTh U PeryasituBHblie: Omnpenensor
3aKOH U 1-11 | MenpgeneeBa. CTpoeHue aTroMa. | XapakTepu3oBarh TaOnuuHyto | [ImaHupyroT cBoM AeHCTBUS B CBOIO
IIepuoanueckas DU3NYECKUHN CMBICII dopmy IICXD JI.W. COOTBETCTBUU C IIOCTABJICHHOU | JIUYHYIO
cucrema NOPSAIKOBOTO HOMEPA, HOMepa | MeHeneeBa; nenaTh 3aJa4ell U yCIOBUSIMHU €€ MO3ULHIO,
1. 1. MenneneeBa B IIepHOoJ1a, HOMEPA IPYIIIBI XU- YMO3aKJIKUYEHNs O XapaKTepe | peanu3anuu a/IEKBaTHYIO




CBETE YUECHHUS O

mMuyeckoro deMmenta B [ICXD

U3MEHEHUS CBOWCTB

g depeHnn

CTPOEHUHU aToMa J.1. Menneneesa. [Ipnunnsl XUMHMYECKUX IIECMEHTOB C Ilo3HaBaTenbHBIE: CTABIT POBaHHYIO
W3MEHEHUS CBOMCTB XUMUYE- YBEJIIMYEHUEM 3aPsI/I0B 1 GOPMYIUPYIOT LENIU U CaMOOLIEHKY
CKUX 3JIEMEHTOB U UX COE/U- ATOMHBIX SJEP. po0JIeMbl YPOKa; OCO3HAHHO U | CBOUX
HEHUI B epuojax u rpynnax, | [lomyuam 6o3moorcnocmo IIPOU3BOJIBHO CTPOST B YCTHOW U | YCIIEXOB B
rnaBHbIX oArpymnmax [ICXD HAY4Yumuvcsi: IPUMEHSTh MUCbMEHHOU opme yuebe
J.1. Menneneesa, 3HaHUS O 3aKOHOMEPHOCTSIX
JleMoHCcTpanus: pa3anyHble NEePUOTNUECKON CUCTEMBI KoMmyHnkaTuBHBIE:
(hopmMbl TAOIHI] TEPUOJUUECKON | XUMUYECKUX AIEMEHTOB JJIs Brnanenue MoHoNOrHYeCKon 1
CUCTEMBI. 00BsACHEHUS U MPEIBUICHUS JIuanorndeckor popmamu pedn
Jlab.onbIT: 2.MoaenupoBaHue | CBOMCTB KOHKPETHBIX BEIIECTB
noctpoenus [lepuoanueckoi
cucremsl J[.11. Menneneesa
Xumuyeckas § 4,ynip | Xumuyeckasi Opranu3anus Hayuamcs: xapakrepuzoBath | PeryjJsiTuBHbIe: paboTaTh 1Mo dopmMuUpOBaH
OpraHu3aIus KUBOU 1-6 JKUBOUM M HEXKUBOU MPUPOJIBI. XUMHYECKUI COCTaB KUBOU MJIaHY, UCTIOJIB3YA CEIUaIbHO | He
Y HEKUBOUW ITPUPOIBI XUMHUYECKUH COCTaB spa, KJIETKH; COCTaB fJ[pa, MAHTUU | MOJOOpaHHbBIE CPECTBA. OTBETCTBEHH
MaHTHUU U 36MHOM KOPBI. 3€MHOM KOPBI; YMeHue oleHUTh CTENECHb oro
XHUMHYECKHUE HIIEMEHTHI B Ilonyuam 6o3moorcHocmeo ycrexa Win Heycrexa CBOei OTHOILIEHHUS K
KJIETKAX KUBBIX OPTaHU3MOB. Hayuumscs. OOBSICHITh MUP C | JIESTEIIbHOCTH YYEHHIO
Makpo- ¥ MUKpPO3JIEMEHTHI. TOYKU 3pEHUS XUMUU Ilo3naBaTenbHbIE:
Jdemoncrpauus:Monens aHaJIM3UpPOBATh, CPABHUBATH U
CTPOEHHMSI 3€MHOTO 111apa B 000011aTh U3yYEHHbIE TOHSITHS.
MONIEPEYHOM pa3pese CrpouTth 10rudyeckoe
paccyXJieHue, BKIrJas
YCTaHOBJIEHUE IPUUMHHO —
CJIEICTBEHHBIX CBSI3EH.
[TpencTBasTh HHPOPMAIUIO B
BHJIE PUCYHKA
KommyHnkaTuBHbIe:
OrtcranBaTh CBOIO TOUKY
3pEHUs], IPUBOIUTH aPTYMEHTHI,
NOATBepKIast uxX pakramu
Knaccudukarus § S,ctp | O6obIIeHNE CBEACHUI O Hayuamcs: ycranaBiIMBaTh PeryasituBHbie: OnpenenstoT




XUMUYECKUX PEAKIUN 30- XUMUYECKUX PEAKIUAX. MPUHAJICKHOCTh XMMUYECKOW | BBIIBUTalOT BEpCUM pelieHust BHYTPEHHIOIO
10 Pa3IMYHBIM 32,ynp | Knaccudukaius XUMMHYECKUX | PEaKIMH K ONPEIEIIEHHOMY po0JIeMbl, OCO3HABATh MO3ULUIO
OCHOBAHUSIM 1-3 peaKIuil o pa3InYHbIM THUITY TIO OJTHOMY U3 KOHEYHBIN pe3ysbTaT oOyuarouiuxc
OCHOBAHUSIM: KJIaCCHU(PUKAITUOHHBIX sl Ha YPOBHE
COCTaBy U YUCIY PEarupyronux | npu3HakoB: 1) mo yuciy u Ilo3naBaTenbHbIE: MI0JIOKUTETh
1 00pa3yIolIKXCsl BEIIECTB, COCTaBYy MCXO/IHBIX BEIIECTB U | BriOuparoT ocHOBaHUA 1 HOTO
TermoBomy b dexTy, MPOJIYKTOB PEAKIUU (PEaKlui | KpUTEPUHU TSl KIAaCCU(PUKALMKM | OTHOIIEHUS K
HaIlpaBJIEHNIO, U3BMEHEHUIO COEIMHEHUS, pa3IOKEHUS, [IpeoGpa3oBbIBaTH oOpa3zoBaten
CTENIEHEN OKUCIICHUS 3aMelleHusl 1 0OMeHa); MH(OPMALIMIO U3 OHOTO BUJA B | BHOMY
3JIEMEHTOB, 00Pa3YIOIINX 2) 1O BBIJICIICHUIO UITH JIpyroi u BeIOUpath i ce0st MpoLeccy,
pearupyromue BenecTna, hasze, | MOrJIOLEHUIO TETIOThI ynobnyto hopmy pukcanuu ITOHUMAOT
WCIIOJIb30BAHUIO KaTaau3aTopa. | (peakuuu SK30TepMHUYECKUE U | MpeACTaBIeHHs] HHPOpMAaIH HE00X0IMMO
JIa6. onbITHI: SH0TEPMHUYECKUE); CTh yYEHUS
3. 3aMelieHue Kere30M Meu B | 3) 110 M3MEHEHHIO CTEIECHEH KommyHukaTtuBHbIe:
pactBope cynbhara menu (1) OKUCIICHUS XUMUYECKUX OrtcranBaTh CBOIO TOUKY
AJIEMEHTOB (peakluu 3pEHUs], IPUBOIUTH APTYMEHTHI,
OKHCIIUTEIbHO- MOATBEpXK1ask UX (hakTaMu.
BOCCTAHOBUTEJILHBIC); Paznuuate B ycTHOM peun
4) 10 06paTUMOCTH TIpoLIecca | MHEHHE, JOKa3aTeIbCTBA,
(peakiuu 0OpaTHMBbIC U TUIIOTE3bl, TEOPUHU
HEOOpaTUMEbIE);
Ionyuam eozmodcnocmo
HAy4ubcsl: COCTABIATD
MOJIEKYJIIPHBIE U TIOJIHbIE
HMOHHBIE YPaBHEHUS I10
COKpalIeHHbIM HOHHBIM
YPaBHEHUSIM.
[Tonsarue o ckopoctu | § S,ctp | Ilonstue o ckopoctu Hayuamca: na3biBaTh PeryasituBHbie: [IposBisatoT
XUMUYECKON 33- XUMUYECKON peaKlnH. (bakTopbI, BIUAIOLUIUE HA CamocTrodaTenbHO YCTOMYUBBIN
peakuuu 37,ynip | @akTOpHI, BIUSIOUIME HA CKOpPOCTbh XUMHUYECKOU 00HapyXHUBAIOT U yuebHO —
3-8 CKOPOCTh XUMHUYECKHUX PEaKIuu U OOBSICHITh UX bopMynupyroT mpodiemy. MMO3HABATEIb
peaKkuuid. BIIMSIHME HA CKOPOCTh HBII UHTEpEC
JdeMoHcTpanum: XUMHYECKON PEaKIUU; Ilo3HaBaTebHbIC: K HOBBIM




3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT
MPUPOJIBI pEAruPYIOLIUX
BEULIECTB. 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOU
peaKkify OT KOHIIEHTPAIUU
pearupyromux BEIiecTs.
3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKON pEeaKUu OT
TIJTOTIAIA COTIPUKOCHOBEHUS
pearupyronux BEIecTB
(«xumSATIUH CIO0MY).
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaKkuu OT
TEMIIEPATypPbl PEArupyroImnx
BEILIECTB.

JIab. OnbIThI:

4. 3aBUCUMOCTbH CKOPOCTH
XUMUYECKON peakuuu OT
IPUPOJBI pEAruPyOLIUX
BEILECTB HA IIpUMEPE
B3aUMO/ICHCTBUU KUCIIOT C
MeTaJuIaMH. 5. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU
peaklMM OT KOHLIEHTpaluu
pearupyrouux BeIecTB Ha
puMepe B3aUMOJICHCTBUS
LIMHKA C COJITHOW KUCJIOTOU
pPa3IMYHON KOHIIEHTPALIUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT
TJIOIAU COTIPUKOCHOBEHHUS
pearupyromux BeHiecTs.

Ha3bIBaTh (PaKTOPHI,
BJIMSIFOIIIE HA CMEIIICHHE
XUMUYECKOTO PABHOBECHSI.

Ilonyuam eozmodxcnocms
Hay4umscs: TPOTHO3UPOBATH
pe3yJbTaThl BO3ICUCTBUS
pa3Iu4HbIX (PaKTOPOB Ha
U3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKINH;
POTHO3UPOBATH PE3YJAbTaThl
BO3JEHCTBUS PA3IMYHbBIX
(GaKkTOpOB HaA CMEIIECHUE
XMUMHUYECKOTO PaBHOBECHUS

BBISBISAIOT IPUYKHBL U
cnencTBus siBaeHuil. CTpost
JIOTMYECKUE PACCyKICHNUS,
YCTaHaBJIMBAIOT IPUUYUHHO —
CJIEICTBEHHBIE CBS3HU

KoMmyHnkaTuBHBIE:
YYuThHIBaIOT pa3Hble MHEHUS U
CTPEMSITCS K KOOPAUHAIIUN
Pa3IMYHBIX TO3UIUI B
COTpyIHHYECTBE, (GOPMYIUPYIOT
coOCTBEHHOE MHEHUE U
MO3UIUIO

o0ImuM
crocobam
peleHus
3a1a4




7.MoaenupoBaHue «KHUIISIIETO
CI1OSI».

8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT
TEMIIEPATYPhl pearupyrouux
BEILIECTB HA PUMeEpe
B3aNMOJEHCTBHS OKCHJIA
menu( Il) ¢ pactBopom cepHOii
KHMCJIOTBI pa3JIMYHON

TEeMIIEpaTypbl

KaranusaTtops! n § 6,ynp | KaranmsaTops! u kaTanus. Hayuamca: ncnonp3oBate npu | PeryJsaTuBHbie: YcBoeHue

KaTaiau3 1-5 WNHruburopsl. AHTHOKCUAAHTHI. | XapaKTEPUCTUKE Y4uTHIBaIOT MIPaBUIIO B MpaBuII
JdeMoHcTpanum: IpeBpaleHU BEeIeCTB IUTAHUPOBAHUM U KOHTPOJIE WHIUBHTyaJTh
['oMOTeHHBIN U TETEPOTreHHBIA | TOHATHS «KaTaJu3aTop», criocoba penieHus, HOTO U
Katanan3bl. DepMeHTAaTUBHBIH «UHTUOUTODY, OCYIIIECTBIISIOT MOIIArOBBIN 6€e30MmacHOTO
karanu3. Marubuposanue. «aHTUOKCUIAHTBDY, KOHTPOJIb MOBE/ICHUS
Jla0.onbIThI: IIPOBOJUTDH HECIIOKHBIE BUC,
9. Paznoxxenue XUMUYECKUE OIBITHI U Ilo3HaBaTenbHbIE: YTOXKaroIux
nepoKcuIa BOJIOpoaa ¢ HaOmoIeHus 3a u3MeHeHusIMu | CaMOCTOSITENIbHO CO3/IA0T KHU3HU U
MOMOIIBIO OKCH/Ia MapraHia CBOMCTB CBOWCTB BEIIECTB B AITOPUTM AEATEILHOCTUT MPHU 3JI0pPOBBIO
(IV) u karanazsr. 10. npo1ecce npeppamieHum, pelIeHru Ipo0JIeM pa3IMyHOTO | JIFoIeH
OOGHapyxeHue Karajiasbl B coomonats npasmwia Th u OT. | xapakTepa
HEKOTOPBIX MUIIEBHIX Ilonyuam eozmodcnocmo KommyHukaTuBHbIe:
IPOJIYKTaX. Hay4umscs: TPAMOTHO JloroBapuBarOTCsi 0 COBMECTHOM
11. Uarubuposanue oOpalarbes ¢ BEIIECTBAMU B | JIESATEIBHOCTH, IPUXOAAT K
B3aMMO/ICHCTBUS KUCIOT C MOBCEIHEBHOM JKU3HU 00111eMy pelIeHuI0, B TOM YHCIIe
MeTaJlJIaMH YPOTPOITUHOM Y CTOJIKHOBEHUIO HHTEPECOB

O06o06uieHne u §1-6 Hayuamcsa: o06o0mats 3HaHus | PeryasituBHbIe:

cucTeMaTu3anusl
3HAHUHU II0 TEME
«BBenenue»

U TIPEJICTABIISITh UX CXEM,
TaONIuI, Ipe3eHTaINH

BHocsat HCO6XO,Z[I/IMBIG

KOPPCKTHUBELI B JIENCTBHE TTOCHE
€ro 3aBCpuICHHA Ha OCHOBEC €TO
M Y4CTa XapaKTepa CACITaHHbIX




OInO0K

Ilo3naBaTenbHbIE:

CtposT peueBoe BbICKa3bIBAHUE
B YCTHOH M MUCBMEHHOU hopme
KommykaTuBHbIe:
KOHTPOJIUPYIOT IEUCTBUS
napTHepa

10. | KonTpoabhas KonTtpons npeamMeTHbIX 1 Hayuamcsa: npuMeHsTh PerynsiTuBHbI€: OCYIIECTBIAIOT | Bripaxkaror
padoraNel MeTanpeIMEeTHBIX Y4eOHBIX MOJIy4YeHHbIE 3HAHUS U MOIIArOBbI U UTOTOBBIN a/IeKBaTHOE
0 TEME necTBuil mo Teme « BBenenue. | chopMUpOBaHHbBIE YMEHHUS 7Sl | KOHTPOJIb 10 PE3YNIbTaTy MOHUMaHHe
«BBegenue» OO6mras xapakTepucTuKa pereHust yaeOHBIX 3a/1a4 ITo3naBaTe/IbHBIE: MPUYXH
XUMHUYECKUX CTPOSIT pEYEBOE BBICKA3BbIBAHUE | yCIEXa U
3JIEMEHTOB ¥ XUMUYECKHUX B YCTHOH M MHUCbMEHHOM popme | Heycmexa
peakumii. [lepnonuueckuit KomMykaTuBHbIe: yIUTHIBAIOT | yueOHOM
3aKkoH u Ilepnonnueckas pa3HbIE MHEHHUS U CTPEMATHCS K | AEATEIBHOCT
CUCTEMA XUMUYECKUX KOOPAMHALIMY Pa3IMYHbIX u
3JIEMEHTOB MO3ULIMI B COTPKYIHUYECTBE
. Y. MenneneeBay
Tema 1. Meta/uibi(184.)
11. | [Tonoxxenue 8 8-10 | ITosokeHHE METAILIOB B Hayuamcs: PeryasiTuBHbIE: OnpenensroT
3JIEMEHTOB-METAIIIOB [Iepuoanueckoit cucreme XapakTepu30BaTh MeTAIIbl | [I[puHUMAIOT M COXpaHSIOT CBOIO
B [lepuoanueckoit XUMHUYECKUX HJIEMEHTOB 10 UX MOJIOKEHUIO B yueOHYIO0 33/1a4y, IUIAHUPYIOT CBOU | JINYHYIO
CHCTEME . Y. Menaeneena. I[ICXD JI.11.Menpaeneena, JIEWCTBUSA B COOTBETCTBHUU C HO3ULIHIO,
1. . Menneneesa u Meramnnueckas OIUCBIBATh CTPOEHUE MIOCTaBJICHHOM 3a7a4ell u aJICKBATHYIO
0COOCHHOCTHU KpUCTAJUIMYECKAs PEeLIETKA U dbuznueckue cBoicTBa YCIIOBUSIMU €€ peallnu3aluu muddepeHun
CTPOEHHUS UX MeTaJUIMYeCcKasi XuMHYecKast METaJUIOB, OOBSICHSTh Ilo3naBaTenbHbIE: POBaHHYIO
atomoB. dusnyeckue cBs3b. OOmMe puznyeckue 3aBUCHMOCTB CBOMCTB Hcrnonp3yroT 3HaKOBO — CaMOOLICHKY
CBOMCTBA METAJIJIOB. CBOMCTBA METAJLIOB. METAJIJIOB OT UX CHUMBOJIMYECKUE CPEICTBA CBOMX
Crnnasel CrnaBel, UX CBOMCTBA U nosioxkenus [1CXO KommykaTuBHbIE: YCIIEXOB B
3HauYCHUE. . N.Menneneesa; ApPryMEeHTHPYIOT CBOIO MO3UIIUIO U | yuebe
JemMoHcTpanum: THonyuam eo3moodcnocmeo KOOPJAMHUPYIOT €€ C 03NN

OO0pas1ibl CTIIaBOB

HAYHYUMBCA.

MapTHCPOB B COTPYAHUUICCTBC




IIPOTHO3MPOBATH CBOMCTBA
HEN3YYECHHBIX JIEMEHTOB U
UX COCIMHEHUH Ha OCHOBE
3HaHUH O NEPUOANIECKOM
3aKOHE.

12. | Xumuueckue 811, | XumHUeCKHE CBOMCTBA Hayuamcsa: onuceiBath PeryastuBHble: DopMUPYIOT

CBOMCTBA METAJIJIOB yrp 1-7 | MeTamioB Kak CBOMCTBA BEILIECTB HA [TocTanoBka yueOHOM 3a/1auM Ha yMEHUs
BOCCTaHOBUTEJIEH, a TAKXKe B OCHOBE HaOJIIOJICHUH 3a UX | OCHOBE COOTHECEHUS TOTO, YTO HCII0JIb30BAaT
CBETE UX TOJIOKEHUS B MpeBpalICHUSIMH, W3BECTHO M YCBOEHO , U TOTO, YTO b 3HaHUS B
AIEKTPOXUMHUUECKOM PSTY JEMOHCTPUPYEMBIMHU eI1e HEM3BECTHO OBITY
HaIpsHDKEHUH METaJIOB. YUUTENEM, UCCIIeI0BATh Ilo3naBaTenbHbIE:

JdemMoHcTpanum: CBOMCTBA BEIIECTB B X0JIe¢ | BBIABIIKEHME TUTIOTE3, X
B3aumoneiicTBue MeTamioB ¢ BBITIOJTHEHUS 000CHOBaHME, J0Ka3aTEILCTBO
HEMeTallJIaMHu. 71a00PaTOPHOTO OIBITA,
JIa0. onbITHI: JiesaTh BBIBOBI O KommykaTusHbIe:
12.B3anmMoeiicTBUE pacCTBOPOB | 3aKOHOMEPHOCTSIX CBOMCTB | YYaBCTBYIOT B KOJUJIEKTUBHOM
KHCIIOT U COJIeH C MeTaJulaMu METaJIJIOB B MEpUOJIaX U 00CY)XIEHUH MPOOJIEM, MPOSIBIISIOT
rpymnmax. aKTUBHOCTh BO B3aUMOJCHCTBUUI
Ionyuam eo3modxxcnocms JUISL pelIeHUs] KOMMYHUKATUBHBIX U
Hay4umocsi. MO3HABATEJIbHBIX 3a/1a4
IPOrHO3UPOBATh
XHUMHUYECKHE CBOMCTBA
HEU3YUYEHHBIX 3JIEMEHTOB U
UX COCIMHEHUN Ha OCHOBE
3HaHUM O MIEPUOTNIECKOM
3aKOHE.

13. | Meramisl B Ipupoe. 8 Mertainnsl B pupoae. Oo6mue Hayuamcs: coctaBisiTh PeryasituBHble: I'opnocts 3a
Ob6mue 12,ynp | ciocoObl UX MOTyYEHHUSI. YpaBHEHUS peaKklnii , VY4uThIBaOT MpaBUiIo B POCCHUICKYIO
CIOCOOBI UX 1-6 JIa0. onbITHI: JeXaluX B OCHOBE MJJAHUPOBAHUU U KOHTPOJIE HayKy
MOJTy4YEeHUS 13. O3HakomIeHHe C pyJaMu MOJY4YEHHS] METaJIOB. criocoba JieicTBus

xenesa 14. OxpammBaHue
IUIAMEHHU COJIIMU ILEJOYHBIX
METaJJIOB

Tonyuam eo3modcnocmo
HAYYyUumuvcs: NIPUBOJANUTH
pUMEpbl ypaBHEHUH

IHo3HaBaTebHbIC:
Hcnonib3yroT MOUCK HEOOX0AMMOM
uH(GOPMAaIIUU AJIs1 BHITIOTHEHUS




pEeaKuuii, JISKAIHNX B
OCHOBC ITPOMBIIIJICHHBIX
CIO0COOOB MOJIy4EHUs
YyryHa U CTallu.

y4eOHBIX 3aJaHUH C
UCIIOJIb30BaHUEM YUeOHOMU
JTUTEpaTyphl
KommykaTuBHbIe:
YYUTBHIBIOT pa3Hble MHEHUS U
CTPEMSITHCS K KOOPIUHAIIUN
Pa3IMYHBIX MO3ULUI B

COTPYJTHUYECTBE
14. | Pemrenue pacueTHBIX PacuerHsbie 3a1aun 1mo Hayuamcs: pematb PeryasiTuBHblIE: OBnanenue
3aJ1a4 ¢ TMOHATHEM YPaBHEHUSM XHMHUYECKUX pacdeTHbIC 3aJIa4H I10 O1eHUBAIOT MTPABMIILHOCTH HaBBIKaMU
maccogas 004 peaKIuii, MPOTEKAOIINX C YPaBHEHUSM XUMHYECKUX | BBIMIOJTHCHUS JCHCTBUS HA YPOBHE | JUIA
861X00a NPOOYKMa y4acTHEM METAJJIOB U UX peakuii, IPOTEKAIONINX C | aJICKBAaTHOW PETPOCTICKUBHOM MIPAKTHIECKO
COCIIMHEHU I y4acTHEM METAIIOB U UX OTICHKHU i
COCITMHEHUH. IMo3HaBaTenbHBIE: JESTEITBHOCT
Tlonyuwam 6o3modcHocmo Bri6uparot Hanboee "
HayuumsCs.: peaTh 3¢ eKTUBHBIC CITOCOOBI PEIICHUS
OJIUMITHAHBIE 3aa4H. 3aJ1a4, KOHTPOJHUPYIOT U
OIICHUBAIOT MPOLIECCUU PE3YNIbTAT
JeSITEIbBHOCTH
KommykaTuBHbIE:
KonTponupyror nerictBust
napTHepa
15. | IlonsaTtue o koppo3uu 8 Koppo3zus metannos u criocoOsl | Hayuamcsa: ucnoiib3oBath | PeryjasiTuBHbIe: Ymenue
METaJJIOB 13,ynp | 60psOBI ¢ Hel IPU XapaKTEPUCTHKE PasznuyaroT cioco® u pe3ynbrat WHTETPUPOBa
1-6 METAJIJIOB M UX COSAMHEHUN | MeHCTBUS Th
MOHSITHS «KOPPO3US ITo3HaBaTenbHBIE: MOJIy4YeHHbBIC
METAIIJIOBY, «XUMHYECKast Brnazeror o6muM npuemMom 3HAHUS B
KOPpO3Us», pelieHus 3a1a4y MPAKTHYECKU
<OQIEKTPOXUMHYECKas KommykaTuBHbIe: X YCIIOBHSIX

KOPPO3Hs», HAXOUTh
CIIOCOOBI 3aIIUTEI
METAJUIOB OT KOPPO3HUH.
Tonyuam 6o3mooicHoCmb

JloroBapuBarorcst 0 COBMECTHOM
JIeATEIbHOCTM, IPUXOJAT K
00111eMy peleHU0




Hay4umucs | IPUMEHATh
3HaHMSI O KOPPO3HH B
KU3HH.

16. | lllemo4HbIEC METAIUIHL: 814, | OOmias xapakTepUCTUKA Hayuamucs: naBatp PeryasituBHblie: PazButue
oOras CTp 86- | LIENOYHBIX METAJIOB. XapaKTEPUCTUKY [InanupyroT cBOU AEUCTBUS B OCO3HAHHOTO,
XapaKTepUCTHUKa 89,ynp | Metamisl B npupoje. Obuiue IEJIOYHBIM METaJuIaM IO CBS3M C [TIOCTABJICHHOM 3a/1a4yeil u YBa)XKUTEIBHO

1-2 CrocoObI X MOJTYYCHHUSI. ux noymkenuto B [ICXD YCIOBUSIMU €€ PELICHUS ro u

CrpoeHnue aToMOB. .. Menneneena, Ilo3naBaTenbHbIE: nobposkenare

[Ileno4HbIE METATIBI — HCCIIEeN0BaTh CBOMCTBA CraBsrt u GopMynupyroT LEIH U JIBHOTO

MPOCTHIE BELIECTBA HIEJIOYHBIX METAJIJIOB — KaK | MpoOJIEMBbI ypoKa OTHOIIEHHS K
NIPOCTHIX BEIIECTB. KommykaTuBHBIE: Ipyromy
Tomyuyam 6o3moorcnocmo AJIeKBaTHO MCMOJIb3YIOT PEUEBbIE | YETIOBEKY.
Hay4umscsi: TPaMOTHO cpencTna A 3pPeKTUBHOTO Ero mueHwmt0,
oOpalarbcs ¢ BEIIECTBAMU | pEIICeHUs] KOMMYHUKATUBHBIX 33/1a4 | CHOCOOHOCTH
B [TOBCE/IHEBHOM JKU3HH. BECTHU JAUAJIOT

C IpyruMu
JOJIbMU
17. | Coenunenust 814, | BaxkHeiimue coeiuHeHUS Hayuamcs: PeryasiTuBHbIE:
HIEJIOYHBIX METAIOB | cTp 90- | 1IETOYHBIX METAJUIOB — XapaKTepH30BaTh Y4UTHIBAIOT IPABUJIO B
94,ynip | OKCUJBL, THIPOKCUIBI U COTTU buznueckue u IUIAHUPOBAHUM U KOHTPOJIE
3-5 (xmopuibl, KapOOHATHI, XUMHUYECKHE CBOMCTBA crioco6a perieHus

cynb(aThl, HUTPATHI), UX OKCHJIOB U THJPOKCUIOB Ilo3naBaTenbHbIE:

CBOMCTBA U MPUMEHEHUE B IEJIOYHBIX METAIIJIOB, Hcnosib3yoT NOUCK HEOOX0AUMOM

HapOJHOM XO3sIiCTBeE. COCTaBIISATh XUMUYECKUE uH(pOpPMAaLIUY AJIs1 BHITOJTHEHUS

Kanuitneie ynoOpenus. YpaBHEHUS, yueOHBIX 3aJaHUI C

JdeMoHcTpanum: XapaKTepu3yrolue UCIOJIb30BaHNEM y4eOHOMH

OO0pa31bl METOYHBIX U CBOMCTBA LIETOYHBIX JUTPATYPHI

HIEI0YHO3EMETbHBIX METAIIOB. | METAJUIOB, PELIaTh KommykaTuBHbIe:

B3aumopeiicTBue HaTpus, «UENOYKW» MpeBpallleHuil. | YUUTBIBAIOT pa3Hble MHEHUS U

JUTHUS C BOJOH. Tonyuam eo3modcnocmo CTPEMSATCS K KOOpAWHALNH

B3aumopeiicTBue HaTpus C HAYYUmuvcs: COCTABIATDH pa3IMYHBIX TIO3UIHI B

KUCJIOPOJAOM «UENOYKN» MPEBpAIEHU. | COTPYIHUYECTBE

18. | lllenoyHo3eMenbHbIE 815, | OOmias xapakTeprCTHKa Hayuamvcsa: naBaTth PeryjasituBHblIe: Pa3Butne




METaJUTbI: 00mas CTp 96- | 271EMEHTOB IJIaBHOM XapaKTEPUCTUKY [InanupyroT cBOM IEHCTBUS B
XapaKTePUCTUKA 99,ynp | moarpymms! 11 rpymmesr. IETI0YHO3EMETbHBIM CBSI3U C TIOCTABIICHHOH 3a/1auell 1
1-4 CrpoeHue aToOMOB. MeTajljIaM 10 uX YCIOBUSIMHU €€ PELICHUS
Illenoyno3zeMeNbHBIE nomkeHuro B [ICXD ITo3naBaTe/ibHBIE:
MeETaJuIbl — IPOCTHIE .. Menneneesa, CraBsr u GopMyIupyroT LEIH U
BEIECTBA. XapaKTepU30BaTh COCTaB npoOIeMBbl ypoka
aTOMOB, UCCIIEJIOBATh KommykaTuBHbI€:
CBOWCTBA IIEIIOYHBIX AJIEKBaTHO HMCTIOJIE3YIOT PEUEBBIC
METAJJIOB — KaK MPOCTHIX cpenctBa aist 3hHEKTUBHOTO
BEIIECTB. pelIeHUss KOMMYHUKATHBHBIX 3a/1a4
Tomyuam 6o3moorcnocmo
Hay4umscsi: TPaMOTHO
0o0paInaTeCcs ¢ BEIECTBAMH
B TTIOBCETHEBHOM JKU3HU
19. | Coennnenust 815, | Baxueiimue coeuHeHUs Hayuamcs: PeryasiTuBHbIE:
IIEJIOYHO3EMETIBHBIX | CTp 99- | 1IeT0YHO3eMeNbHBIX XapaKTepU30BaTh VY4UTHIBAIOT IPABUJIO B
METaJJIOB 105, | MeTamioB — OKCH/IBI, buszndeckue u MJIAHUPOBAHUHM U KOHTPOJIE
ynp 5-7 | THAPOKCUABI U COJIU (XJIOPHUJIBI, | XUMHYECKHE CBOMCTBA crioco6a perieHus

KapOOHATHI, HUTPATHI,
cynbdatsl, pocdarsr), ux
CBOICTBA U MPUMEHEHUE B
HapOJHOM XO3SMCTBE.
JdemoHcTpauuu:
B3aumonencrBrue Kanbus ¢
BoJoH. B3anmonencTBue
MarHusi ¢ KUCJIOPOJOM.
JIa0. onbITHI:

15. B3aumogencTBre Kaiablius C
Bogou. 16. [lonyuenue
TUAPOKCHUAA KaNbIUA U
HCCJIEIOBAHUE €r0

CBOMCTB

OKCHUJIOB U THJIPOKCHJIOB
IeJI0YHO3EMETbHBIX
METaJIJIOB, COCTABJIATh
XHUMHYECKUE YPAaBHEHUS,
XapaKTepHU3yIOIIHe
CBOMCTBA LIETOYHBIX
METaJIJIOB, pEelIaTh
«LETIOYKWY MPEeBPALCHUH.
Ilonyuam eo3modxcnocms
Hay4umscs: COCTaBIISThH
«IIETIOYKWY TPEeBpaLIeHUI

ITo3HaBaTeabHBIE:
Hcnonap3yroT moruck Heo0X0IMMOo
nH(pOpMaIU TSI BBITOJTHEHUS
y4eOHBIX 3aaHUi C
HCITOJIh30BaHNEM YUeOHOMH
JUTPATYPHI
KommykaTusHbIe:
YYUTBIBAIOT pa3HbIe MHCHUS U
CTPEMSTCS K KOOPAMHAIIUN
Pa3IMYHBIX MTO3UIIUH B
COTPY/HUYECTBE

OCO3HAHHOTO,
YBOKHUTEIHHO
ro u
nobOposkenare
JIBHOTO
OTHOIIIEHUS K
Apyromy
YEJIOBEKY.
Ero muenwmro,
CITIOCOOHOCTH
BECTH JUAJIOT

C IpYruMH
JIIOAbMU




20. | AnmroMHHUHR — 816, | Crpoenue artoma, ¢pusuueckue | Hayuamocs: naBathb PerynsitTuBHbIe: @opMHUPYIOT
IIEPEXOJHBIN Crpl07 | u xuMHueckue cBOICTBA XapaKTEPUCTUKY [InanupyroT cBOM IEHCTBUS C HMHTEPEC K
aneMeHT. @usnyeckue | -111, | amoMuHHS Kak IPOCTOTrO QIIOMHUHUS T10 €T0 [IOCTABJICHHOM 3a/1aueii u KOHKpPETHOMY
U XUMHUYECKUE ymp 1-3 | BemecTBa nospkeHuto B [IICXO YCIIOBUSIMHU €€ PEILICHMUS, XUMHUYECKOM
CBOMCTBA AJIIOMHUHHSL. .. Menneneesa, OLICHUBAIOT IIPAaBUJIBHOCTh Y DJIEMEHTY
[Tonyuenue u XapaKTepU30BaTh COCTaB BBINIOJTHEHUSI IEHCTBUS
MIPUMEHEHHE aToMa, XapaKTepHu30BaTh ITo3naBaTenbHbIE:

AITFOMHUHUS ¢uznueckue u xumudeckre | CaMOCTOSITENBHO BBIACISAIOT U
CBOMCTBA aJIFOMHUHUSA, (bopMyIUPYIOT TO3HABATENbHYIO
00BSACHATH 3aBUCUMOCTD 11€J1b, UCIIOJIb3YIOT OOIINE MPUEMBI
CBOMCTB aJIlOMHMHUS OT €0 | pEIIeHUs 3a/1a4
nonoxenus B [ICXO KommykaTusHbIe:
J.M1.Menneneena, JlomyckaroT BO3MOKHOCTh
O0OBSACHATH IPUUUHBI pa3IMYHbIX TOYEK 3pEHUs, B TOM
XMMHYECKON NHEPTHOCTH YHCJIE HE COBIAJAIOMINX C UX
AJTIOMUHUSL. cobctBeHHoO#. 1 opueHTHpYIOTCS
Tonyuyam eo3mooicnocmu Ha MO3UIHIO MapTHepa B OOIEHUN
HAy4umocsi: TPaMOTHO Y B3aMMOJCUCTBUH
oOpaiarbes ¢ BeleCTBaMu
B [TOBCEIHEBHOM JKU3HU

21. | CoenuHeHust §16,ctp | CoenuHeHns amFOMUHUS — Hayuamcs: PeryasiTuBHbIE: DopMUPYIOT
QIIOMUHUS — 111- | oxcuz M TUAPOKCUA, UX XapaKTepU30BaTh VY4YUTBIBAIOT IPABUIIO B YMCEHHE
OKCHUJ U TUIPOKCH], 114, | amdoTepHbIit Xapakrep. dusnueckue u IUTAHUPOBAHUM U KOHTPOJIE UHTETpUpPOBa
ux aM(pOTEpHBIit ynp 4-8 | Baxxneiiuye coiau alfOMUHUS. | XUMHUYECKUE CBOMCTBA crioco0a perieHus Tb
Xapakrep. [IpumeHeHNe aqlOMUHUA U €10 | OKCHJIa U THAPOKCUIA Ilo3naBaTenbHbIE: IIOJIy4YEHHBIE

COCIMHEHU. AJIIFOMHHMS, COCTABJIATH Hcnosap3yoT NOUCK HEOOXOIMMON | 3HaHUSA B
JIa0. onbITHI: XMMHMYECKHUE YPABHEHUS, uHGOpMAaLUU 1151 BHIIOJIHEHUS IPKTUYECKY
17.1lonyueHnue XapaKTEepU3YyIOIIKe y4eOHBIX 3a1aHUH C 10 KU3Hb

TUAPOKCHUIA ATTFOMUHUS U
HCCIEJOBaHNE
€r0 CBOMCTB.

CBOMCTBA AIIFOMUHMUA,
pelarb «UEnOYKu»
[IPEBPAILCHU.
Ilonyuam eo3modcnocmo
HAy4umocs. COCTAaBJIATH

UCMOJIb30BAHUEM YUEOHOM
JUTPATYpHI
KommykaTuBHbIE:
KoHTpoaupyror neiictue
napTHepa




«IENOYKH» MPEBPAILECHUIN

22. | [IpakTHyecKas Ctp | OcymiecTBiaeHue EMOYKU Hayuamcs: oOpawmatecsi ¢ | PeryasiTuBHble: PazBurue
padora Nel 125 XUMHUYECKUX 1a60paTOPHBIM OcCyIecTBIISIFOT MOIIArOBhIi KOMMYHUKAT
OcymiectBiieHue peBpalieHUI 000pyi0BaHUEM U KOHTPOJIb 110 pPe3yJIbTaTy UBHOTO
[EMOYKH XUMHUYECKHX HarpeBaTeIbHBIMU KOMIIOHEHTA
MpeBpaIieHu i npudbopamu B Ilo3naBaTenbHbIE: B OOIICHUH U

COOTBETCTBUU C TIpaBuiIamMu | Braneror o0mum npuemMom COTpYIHUYEC
TEXHUKU O€301MacCHOCTH, pelieHus 3a1ad TBE CO
OIMCBHIBATh XUMHUYECKUI KommykaTuBHbIe: CBEPCTHUKAM
AKCIIEPUMEHT C TIOMOIIBI0 | YUUTHIBAIOT Pa3HbIE MHEHUS U 1787}

SI3BIKA XUMUH, JIEIaTh CTpEeMSTCS K KOOPIUHAITUN VUUTEISIMH
BBIBOJIBI 110 Pe3yJIbTaTaM Pa3TMYHBIX TTO3UITHH B

JKCIIEPUMEHTA. COTPY/IHHYECTBE

Tomyuam eo3moorcnocmo

Hay4umscs. 0CO3HABATh

HE00X0IMMOCTb

cobmonenust mpaBui b u

OT nns coxpaneHus

3JI0POBbS OKPY)KAIOIIUX.

23. | XKeneso — anmeMeHT §17,ctp | Pacnonoxenue xene3a B Hayuamucsa: naBath PeryasitTuBHblie: DopMUPYIOT
Vlrpynms 116- | IICXD/1.1. MenneneeBa u XapaKTEPHUCTHKY JKelie3a [TnanupyroT CBOM IEHCTBHS C HWHTEpEC K
MoOOYHOM 119, | ctpoenume ero atoma. dusnue- | mo ero nowkeHuro B [ICXD | mocraBieHHON 3a1adueii 1 KOHKPETHOMY
MOJICPYIIIIBI. ynp 1-3 | ckue u XMUMHUYEeCKHEe CBOHCTBA H.N.Menneneena, YCJIOBUSIMU €€ PEIICHHUS, XUMHAYECKOM
duznyecKue u JKeye3a — MPOCTOro BEIIECTBA | XapaKTepU30BaTh COCTAB OIICHUBAIOT MPaBUIHLHOCTD y 2JIEMEHTY
XUMHYECKUE aToMa, XapaKTepu3oBaTh BBITIOJTHEHHUSI ICHCTBUS

CBOIICTBa JKee3a.
Haxosxnenue B
MpUpPOJE.

bU3HYEeCKUEe U XUMHYCCKHE
CBOMCTBA JKele3a,
00BACHATH 3aBUCUMOCTE
CBOMCTB keJie3a OT €ro
nonoxkenus B [ICXO
JI.N.MeHpaeneena,
HCCIEA0BAaTh CBOMCTBA
JKele3a B X04¢

IHo3HaBaTenbHbIC:
CaMOCTOATENBHO BBIACIAIOT U
(bopMynUpYIOT O3HABATENIBHYIO
1eJ1b, UCIIOJIB3YIOT OOLIHE TPUEMBI
pelieHns 3a1a4
KommykaTuBHbIE:

JlomyckaroT BO3MOXKHOCTh
pa3IMYHBIX TOYEK 3pEHUS, B TOM




BBITIOJTHCHH ST
71a60paTOPHOTO OTIBITA,
OTIMCHIBATH XUMUYICCKUI
HKCIIEPUMEHT.

Ilonyuam eozmodxcnocms
HAyuumvCcs. TPaMOTHO
o0OparaTecs ¢ BEIIECTBAMH
B TIOBCETHEBHOM JKU3HU

YuClie HE COBMAJAIOIINX C UX
cobcTBeHHOH. U opueHTHpyoTCS
Ha MO3UIHIO MTapTHEpa B OOIIEHUH
Y B3aUMOJICVCTBUU

24. | Coenuuenns xenesa | §17,ctp | Ienernueckue psasl Fe?'n Fe®* | Hayuamcs: PeryasituBHblie: PazButune
+2,+3 ux 119- | BaxkHeWmme cou xenesa. XapaKTEpPU30BaTh YUuTHIBarOT NPaBUIIO B OCO3HAHHOTO,
KauyeCTBEHHOE 122 3HaueHue xeies3a buznueckue u IUTAHUPOBAHUM U KOHTPOJIE YBa)XXUTEIBHO
OTIpeIeIICHUE. yop 4-7 | ¥ €r0 COeTMHEHUI ISt XUMHYECKHE CBOMCTBA croco6a pernieHus ro u
['eneTnveckue psaapl MIPUPOBI U HAPOIHOTO OKCHJIOB ¥ THIPOKCHJIOB Ilo3naBaTenbHbIE: noOpoxernare
Fe *2u Fe *3. XO351CTBa. JKese3a, COCTaBJIATh Hcnonb3yloT NOMCK HEOOXO0AUMOM | IBHOTO

JeMoHcTpanum. XUMUYECKNE YPABHEHUS, uH(pOpPMAaLKU AJIs1 BHITTOJTHEHUS OTHOILIEHHUS K
B3anmoaelicTBue METaJIOB € XapaKTepHU3YIOIINe y4eOHBIX 3aaHUi C IPyroMy
Hemetauiamu. [lonyuenne CBOICTBA COCTMHEHU I HCIIOJIh30BaHNEM YUeOHOM YEJIOBEKY.
ruapokcuaoB xkenesa (I1) n JKeJe3a, POBOAUTH JIUTPATYpPhI Ero muenwuto,
(). KAueCTBEHHbBIC PEAKIINH, KommykaTuBHbIE: CIOCOOHOCTH
JIa0. onbITHI: MOATBEPKIAOLIUE VY4uTHIBaIOT pa3Hble MHEHUS U BECTH JIUAJIOT
18. BzaumopeiicTBue xene3a ¢ | HATMYUe B BOJAHBIX CTpPEMSATCS K KOOpAUHALUMU C IpyTUMH
COJISTHOM KHCIIOTOM. pacTBOpax KaTHOHOB Pa3IMYHBIX TO3ULIUN B JIFOJIbMU
19. [lonydyenune rugpoOKCUI0B JKeses3a, perarhb COTPY/AHHYECTBE
xenesa (II) u (II) u u3yyenne | «UEMOYKI MPEBPAIICHHIA.
UX CBOWCTB. Honyuam eo3moorcHocms

HAyuumvcs. COCTaBIIAThH

«LIETIOYKW» MTPEBpAICHUH,

COCTaBJISITh MOJIEKYJISIPHBIE

Y TIOJIHBIE HOHHBIE

yYpaBHEHUS 110

COKpalIeHHbIM HOHHBIM

YpaBHEHUSIM

25. | [IpakTHueckas Ctp [Tosryaenue u cBoiicTBa Hayuamcsa: obpamarecsi ¢ | PeryasituBHble: OsnaneHue




padota Ne2 125- | coequHEHMI METaIIOB 1a60paTOPHBIM OcCyIecTBIISIFOT MOIIArOBhIi HaBBIKAMHU
[Tomyuenue n 127 000pyI0BaHUEM U KOHTPOJIb 110 PE3YJIbTATY JUISt
CBOWCTBA COCMHEHUN HarpeBaTelIbHbBIMU [IPAKTUYECKO
METAJJIOB npudbopamu B Io3HaBaTe/bHBIE: 7

COOTBETCTBUU ¢ TipaBmwiiaMu | CTpOSIT peueBO€ BHICKA3bIBAHUE B NS TEBHOCT

TEXHUKU O€301MacCHOCTH, YCTHOM M MUChbMEHHOU opme u

OIMCBHIBATh XUMHUYECKUI KommykaTusHbIe:

SKCIIEPUMEHT C MIOMOIIBI0 | YUYUTHIBAIOT Pa3HbIE MHEHHUS U

SI3bIKA XUMUH, JIeTIaTh CTPEMSITCS K KOOPAMHAIIUN

BBIBO/IBI 110 Pe3yJIbTaTaM Pa3TUYHBIX TTO3UIINH B

IKCIIEPUMEHTA. COTPY/IHHYECTBE

Tomyuam 6o3moorcnocmo

Hay4umscs. 0CO3HABATh

HE00X0IMMOCTb

cobmonenust mpaBui b u

OT nns coxpaneHus

3I0POBBSI OKPYKAIOIIUX.

26. | IlpakTH4eckas Crp Pemenue skcniepumenTanbublx | Hayuamcsa: obpamarbes ¢ | PeryasiTuBHbIe: OBnanenue
pabora Ne3 127- | 3agau Ha pacrio3HaBaHUE U 1ab0paTOpPHBIM OcCyIecTBIISIFOT NOIIATOBBII HaBbIKaMU
Pewrenne 128 MOJIy4eHHE COECIMHEHUI o0opynoBaHueM U KOHTPOJIb 110 PE3yJIbTaTy JUTSt
JKCIIEPUMEHTAIIbHBIX METaJUIOB HarpeBaTeIbHbIMU MIPAKTUYECKO
3a7a4 Ha npudbopamu B ITo3HaBaTeIbHBIE: 51
pacro3HaBaHue U COOTBETCTBUU C npaBuiamu | [IpoBoasT cpaBHeHME U NESATEIBHOCT
MOJIy4eHUE TEXHUKH 0€301acHOCTH, KJIACCH(PUKAIUIO 1O 33aHHBIM u
COEIMHEHU I ONMCBHIBATh XUMHUYECKUI KpUTEPUSIM
METaJJIOB 9KCIEPUMEHT ¢ omouiplo | KommykaTuBHbIe:

s13bIKa XMMUH, JIeNIaTh
BBIBO/JIbI 10 PE3YJIbTATAM
IKCIIEPUMEHTA.

HOﬂyqam BO3MOIHCHOCMb
HAyYumvcs: 0CO3HABATh
HE00X0/IMMOCTh
coOmoienust npasui b u

I[OFOBapI/IBaI-OTCﬂ O COBMCCTHBIX
HeﬁCTBHHX B Pa3JIMYHBIX
CUTyalusiIx




OT nns coxpaHeHus
CBOETro 37I0POBbSl U
OKpY)KaIOIIUX.
27. | O6o0menne 3HaHU’ 8 8-17 Hayuamcs: 0600mars PeryasiTuBHbIe: Bripaxator
o Teme «MeTtaib» 3HAHUS U TIPEACTABISATH X | BHOCAT HEOOX0IMMbIE KOPPEKTUBHI | aJ€KBATHOE
cxeM, Tabmuil, B JICIICTBHE MTOCJIE €r0 3aBEPIICHUs | TOHUMaHue
pe3eHTalui Ha OCHOBE €ro W y4eTa Xapakrepa MPUINH
CIEJIaHHBIX OIINO0K ycrexa u
ITo3naBaTenbHbIE: Heycrexa
CrposT pedeBoe BbICKa3bIBaHUE B yueOHOM
YCTHOM U MUCbMEHHOM opme NEATEIIBHOCT
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT | U
JICCTBHSI MapTHEpa
28. | KonTpoJabHasn KonTpoJib npeAMeTHBIX 1 Hayuamcsa: npuMeHsTh PeryasitTuBHble: [TposBasitoT
paGora Ne2 MeTanpeIMEeTHBIX Y4eOHBIX MOJTy4CHHbBIC 3HAHUS U OcCyIecTBIISIIOT UTOTOBBIN U OTBETCTBEHH
1o treme «MeTtaib» neicTBuil o TeMe «MeTtamibl»y | chOpPMHUPOBAHHBIC YMEHHS | TIOMIATOBBIM KOHTPOJIb 110 0-CTh 3a
JUISL pEIICHUs Y4eOHBIX pe3ynbTaTy pe3ynbTaThl
3a1a4 Ilo3naBaTenbHbBIE:
CrposT pedeBoe BbICKa3bIBaHUE B
YCTHOU M MUCbMEHHOU opme
KoMmykaTuBHBIE: KOHTPOIUPYIOT
JICCTBUSI MapTHEpa
Tema 3. Hemeramibi(284.)
29. | OOuas §18,ctp | Obmas xapakTepucTUKa Hayuamcs: naBatb PeryasituBHble: dopmMupoBaHue
XapaKTEePUCTHKA 129- | HemeTaIOB: MOJIOKEHHE B OIpeeeHUs TOHATUAM [InanupyroT cBOM IEUCTBUSI B | TOTOBHOCTH U
HEMETAJUIOB 131 [Iepuoaunueckoii cucreme «OIEKTPOOTPULIATENILHOCTh | CBSI3U C MOCTaBJICHHOM 3a7aueil | cmoCOOHOCTH K

XUMHUYECKHX JIEMEHTOB
. Y. MeHaeneena,
0COOEHHOCTH CTPOEHUS
aTOMOB,

IEKTPOOTpHULATENBHOCTH (D0)
KaK Mepa «HEMETAITINYHOCTIY,

psan 90. Kpucramimyeckoe

» « ATOTPOTIHS
XapaKTEepU30BaTh
HEMETAIUIBI IO UX
nonoxenuto B [ICXO
JI.N.Menpeneena,
ONUCBIBATh CTPOEHUE
dbuznyecKkue CBOCTBa

1 YCIIOBHSIMH €€ PELLIECHUs
Ilo3naBaTenbHbIE:
CraBsaT 1 GopMyaHPYIOT LEIU
U Ipo0JIeMBI ypOKa
KommykaTuBHbIE:
AJIEKBaTHO UCHOJb3YIOT
peuUeBbIE CPEACTBA IS

o0yu4eHUIo u
CaMOpa3BUTHIO U
caMo00pazoBaHu
10 Ha OCHOBE
MOTHBAIIUH K
o0yueHUIo U
MIO3HAHUIO




CTPOEHUE HEMETAJIIIOB —
MPOCTHIX

BEILIECTB. AJUIOTPOIHS.
dusnueckue

CBOMCTBA HEMETAJLJIOB.
OTHOCUTENBLHOCTD OHSITHI
«METaJllI» B «HEeMEeTaJLD»

HEMETAJIJIOB, OOBSICHSITH
3aBUCHUMOCTE CBOIICTB
HEMETAIJIOB OT UX
noJioxkenus [ICXD
J.M.MenneneeBa;cocTaBis
Th Ha3BaHUA COCIUHECHUN
HEMETAJIJIOB 110 popMyJie U
dbopmyn Mo Ha3BaHMUIO,
Hay4aTcs 1aBaTh
ompeneneHus
«AIIOTPOTIUSY,
«AIJIOTPOITHBIE

MO U (UKAITAN.

Ionyuwam 603moxcHocmo
HAYYUMuvCs.
MPOTHO3UPOBATH CBOMCTBA
HEU3YYCHHBIX JIEMEHTOB U
HUX COEOUHEHUN Ha OCHOBE
3HAHUM O MTEPUOTUYECKOM
3aKOHE

3¢ (HEKTUBHOTO pelIeHUs
KOMMYHHKATHBHBIX 33,124

30.

OO01Me XuMHYECKUe
CBOMCTBaA
HEMETAJIOB.
Hewmertannsl B
MIPUPOJIE U CIIOCOOBI
UX MOJTY4YCHUS

§18,cTp
131-
135,

ymp 1-6

O01mre XuMAYECKUE CBOMCTBA
HEMETAJIJIOB

Hayuamcs:
XapaKTepH30BaTh
CTpOEHUE HEMETAJLIOB,
0011Me XUMUYECKHE
CBOICTBa HEMETAJIIOB,
OTIMCHIBATh OOIIHE
XMUMHYECKHE CBOMCTBA
HEMETAIIJIOB C MTOMOIIIBIO
A3bIKa XUMHUH, COCTABIIATh
YPaBHEHUSI XUMUYECKUX
peaKkuuu,
XapaKTEePU3YIOLINUX
XUMUYECKHE CBOMCTBA

PeryasitTuBHblie:

[ToctanoBKa yueOHOM 3a1auun
Ha OCHOBE COOTHECEHUS TOTO,
YTO U3BECTHO U YCBOGHO , U
TOT0, YTO €Il[€ HEU3BECTHO
Ilo3naBaTesibHBIE:
BriaBrmkeHue THIIOTES, UX
000CHOBaHME, J0KA3aTEILCTBO

KommykaTusHbIe:
VY4aBCTBYIOT B KOJIJIEKTUBHOM
o0cyx1eHun npooiem,
HPOSIBIISIIOT aKTUBHOCTH BO

PasBuBarot
0CO3HAaHHOE
OTHOILIIEHUE K
CBOUM
COOCTBEHHBIM
MOCTYIKaM




HEMETAJUIOB MX
COEMHEHU N

Ionyuam eo3moorcnocmo
HAY4UmbCsi.
IIPOTHO3MPOBATH CBOMCTBA
HEN3YUYEHHBIX JIEMEHTOB U
NX COeINHEHNI Ha OCHOBE
3HAHUH O MEPUOIUIECKOM
3aKOHE

B3aHMOIl€I>'ICTBHH AJId pCIICHUA
KOMMYHUKATHUBHBIX U
IIO3HAaBaTCIbHBIX 3a/Ja4

31.

Bonopon

819,
ymp 1-5

[Tonoxenne Boopoaa B
[Tepunoanueckoit cucreme
XUMHUYECKUX DJIEMEHTOB

. N. MenneneeBa. CtpoeHne
aToMa U MOJIEKYJIbI.
Ouznyeckue 1 XUMHUYECKHE
CBOICTBa BOJIOPO/IA, €TO
MOJIy4€HHUE U TPUMEHEHHE.
JIa0. onbIThI:

20. Ionyuenue

U pacrio3HaBaHUE BOJIOPO/Ia

Hayuamcs:
XapaKTEPU30BaTh BOJIOPOJT
TI0 €r0 IOJIOXKEHHIO B
I[ICXD JI..1.Menneneera,
XapaKTEPU30BaTh CTPOCHUE
aToMa BOJIOpOJa,
OOBSCHSITH €r0 BO3MOYKHEIS
CTETICHH OKHUCIICHUS,
XapaKkTepu30BaTh
bu3HYeCKre U XUMHICCKHE
CBOIICTBA BOJIOPO/IA,
OOBSCHSITH 3aBUCHMOCTh
CBOICTB BOJIOPO/Ia OT
noJyioxenus ero B [ICXD
J.N.MeHpeneena,
OTIMCBIBATh JJA0OpATOPHBIC
Y NPOMBIIIICHHBIE
CIOCOOBI OTYYEHUS
BOJIOPOJIA .

THonyuam eozmodcnocmeo
Hayyumucs: OObSICHATH
JIBOMCTBEHHOE ITOJIOKCHHUE
Bogopoa B [ICXD
JI.N.Menpeneena,

PerynsitTuBHbie:
Paznuyarot criocod u
pe3yabTaT AEUCTBUS
ITo3HaBaTeabHbIE:
Braneror o6mum npuemom
perieHus 3ama4y
KommykaTuBHbIE:
JloroBapuBatorcst 0
COBMECTHOMU NIEITENbHOCTH
O]l PYKOBOJCTBOM YUHTEIIS

@opMHUPYIOT
KOMMYHUKATHBH
BIii KOMIIOHEHT B
OOIIEHUH U
COTPYJIHHUYECTBE
CO CBEPCTHHKAMH
B Mpoliecce
o0OpazoBaTebHON
JIeSITeIILHOCTH




IrpaMOTHO oOpalaTecs ¢
BCIICCTBAMU B
IMOBCEAHECBHOM KU3HU

32. | Bona 820-21 | CtpoeHHE MOJICKYITbI. Hayuamcs . PeryasiTuBHbIe: Nwmerot
ynp 1- | Bogopoanas xumudeckas XapakTepu30BaTh cTpoeHue | [ImaHUpyrOT CBOM NEUCTBUSA B | LIEJIOCTHOE
6, CBs3b. PU3HUECKHE CBOMCTBA MOJIEKYJIbI BOJOPO/A, CBSI3U C IIOCTABJICHHOMW 3aJa4ell | MUPOBO33pEHUE,
ctpl51- | Bogpl. AHOMaNMM CBOMCTB buznyecKkue 1 XUMUYECKHE | U YCIOBHUSIMH €€ pelIeHus COOTBETCTBYIOIIE
152 BOJbL. ['mapodunbHbie U CBOMCTBA BOJIbl, OOBACHATH | [lo3HABaTeIbHBIE: € COBPEMEHHOMY
ruipopoOHbIE BEUIECTBA. aHOMaJIMU BOJIbl, criocoObl | CTaBAT U GOPMYIHMPYIOT LIEU | YPOBHIO Pa3BUTHUS
XUMHYECKHE CBOMCTBA BOJBI. OYHCTKU BOJBI, IPUMEHATH | U MPOOJIEMBI YpOKa HayKH
KpyroBopoT BobI B ipupose. | B ObITY GUIBTPHI 1S KommykaTusHbIe:
Bonoouncrtka. Aspanus BoAbl. | OYHCTKH BOJBI, IPABWIBHO | KOHTpOIMpYrOT eicTBHS
BbrrTOBBIE QUITBTPBHL. HCII0JIb30BATh napTHepa
MunepasnbHbie BObI. MUHEPAJIBLHYIO BOJY,
JluctuinupoBaHHas BoJa, e BBIIIOJIHATH PACYETHI 110
IIOJIy4€HUE U IIPUMEHEHUE. YPAaBHEHUSIM XMMHYECKUX
Jla0. onbIThI: peaKuuii, MPOTEKAIOIIHNX C
21. UccaenoBanue Y4aCTHUEM BOJBI.
IIOBEPXHOCTHOTO HATSKEHUS Tlonyuam eozmodxcnocmo
BOJIBI. Hay4umucs.: 0ObEKTUBHO
22. PacTBOpeHME IIepMaHraHaTa | OLleHUBaTh HH(POPMALIHIO O
KaJausl WIX MEIHOTO Kyllopoca | BEIIEeCTBAX U XUMUYECKHX
B BoJje. 23. ['uaparanus po1eccax, KpUTHIECKU
00e3B0’KEHHOT0 Cylbdara OTHOCHUTBCS K
memu (I1). 24. U3rotoBienue IICEBJOHAYYHOU
TUIICOBOTO OTIIeYarka. 25. uHpopManuy,
O3HakoMIIeHHE C KOJUIeKLIuel | HemoOpOoCOBECTHOM
OBITOBBIX (PHIIBTPOB. pekame
26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAIBHOM BOJBI
33. | 'anorensr: obmas §22,ctp | OOmIas XxapakTepucTHKa Hayuamca: PeryasituBHble: IIposiBisiroT
XapaKTepUCTHKA 159- | rajmoreHoB: CTpOEHUE aTOMOB; | XapaKTepH30BaTh CTpoeHue | IlnmaHupyroT CBOM JEHCTBUSA B | DKOJIOTHYECKOE
166 IIPOCTBIE BELIECTBA U OCHOBHBIE | MOJIEKYJI TAJIOTE€HOB, CBSA3M C [TIOCTABJICHHOM 3a/1a4€il | CO3HAHUE




ymp 1- | coequHEHMS rajJoreHoB, UX OTIMCHIBATh (PU3WUYECKUE U | U YCIIOBUSIMU €€ PEIICHUS
5,7 cBoiictBa. KpaTkue cBeieHUsI 0 | XUMUYECKHE CBONCTBA ITo3naBaTenbHbIE:
xJope, Opome, GpTope u oze. rajJloreHOB Ha OCHOBE CraBsat 1 popMyIHPYIOT LENH
[IpumeHeHne raioreHoB u HaOJIIOICHH 32 UX 1 TIpo0JIeMBbI ypoKa
WX COCIMHECHUH B HAPOIHOM npeBpamieHus M Bo Bpemsi | KoMMykaTuBHBbIE:
XO3STUCTBE. JIEMOHCTPAIIHOHHBIX AJICKBAaTHO UCTIOJIB3YIOT
JeMoHcTpanum: OTIBITOB, OOBSCHATH pedeBbIe CpeaCcTBa JIIs
OO6pas31ibl raJoreHoB — 3aBUCUMOCTb CBOMCTB 3} PEKTUBHOTO pelIeHUs
MIPOCTHIX BEIECTB. TJIOTCHOB UX OT KOMMYHHKATHBHBIX 33124
BzaumopeiicTBrE TaNOreHoB ¢ nosioxxenus B IICX0O JI. 1.
HaTPHUEM, ATFOMUHHUEM. MeneneeBa, COCTaBIATh
BriTecHenue xsiopom 6poma bopMyIbl COeMHEHUH
WJIM HOJa M3 PACTBOPOB HX TaJIOTCHOB U 110 (hopMyJiam
conen JTaBaTh Ha3BaHUS
COEIMHEHUSIM T'aJIOTEHOB
Tomyuam 6o3moorcnocmo
Hay4umscs: OCO3HABaTh
HE00X0IMMOCTb
cOOI0OeHHSI TTPABUIT
3KOJIOTUYECKOM
0€30MacHOCTH MPU
00pallleHHH C rajoreHamMmu
34. | Coennuenus §23-24 | OcHOBHBIE COECIUHEHUS Hayuamcsa: ycranaBnuBath | PeryJjisiTuBHBIE: Bocmuranue
raJIoTeHOB TaJIOT€HOB: TAJIOTEHOBOJIOPO/IbI, | CBS3b MEXKIY CBOMCTBAMH | YUHTHIBAIOT [IPABUIIO B OTBETCTBEHHOTO
COJIM TaJIOTEHOBOJOPOTHBIX COEIMHEHUN U UX IUTAHUPOBAHUH U KOHTPOJIE OTHOIIECHUS K
KUCJOT. MPUMEHEHHUEM, U3y4aTh croco0a perieHus pupoie

JdeMoHcTpanum:

OO0pa3ibl TPUPOIHBIX
COCIMHEHUH XJI0pa.

JIab. ONBITHI:

27. KauecTBeHHasl peaklus Ha
raJloreHuI-UOHBI

CBOMCTBA COeIUMHEHUI
rajloreHoB B XOJI€
BBITIOJTHCHHS
71a060PaTOPHBIX OTIBITOB ,
IHonyuam eo3moxcrocms
Hay4umocs: UCTOIb30BaTh
pHOOpETECHHBIC

Ilo3HaBaTenbHbBIE:
Hcnosb3yroT nouck
HE00X0IMMOW HHPOpPMALIUU
JUISL BBITIOJTHEHUS! yUeOHBIX
3aJJaHUI C UCIIOJIb30BAHNEM
yueOHOH TUTpaTyphl
KommykaTuBHBIE:




KOMIICTCHI MU ITPU
BBIIIOJTHCHHUU HNPOCKTHBIX
padoT MO U3YYEHHUIO

Y4uTHIBaIOT pa3Hble MHEHHS U
CTPEMSITCS K KOOPAUHALUU
Pa3JIMYHBIX TO3ULUN B

CBOWCTB M CITIOCOO0B COTPY/IHUYECTBE

MIOJTy4SHUS U

pacro3HaBaHUs

COEeUHEHNN TaJIOreHOB

35. | [IpakTHueckas Crp | Pemenue skcriepumenTanbHblX | Hayuamcsa: obpamatbesi ¢ | PeryisiTuBHbBIE: Ognanenue

padota Ned 179- | 3agad o teme «Iloarpymnma 1a60paTOPHBIM OcCyIecTBIISIFOT MOIIArOBhIi HaBBIKaAMU JJIS
Pemenue 180 | ramoreHOB» 00opyI0BaHEM U KOHTPOJIb 110 Pe3yJIbTaTy MIPAKTHIECCKOU
IKCIIEPUMEHTATBLHBIX HarpeBaTeIbHBIMU JESITeITLHOCTH
3aJ1aq 1o TeMe npudopaMu B ITo3HaBaTenbHBIE:
«[Toarpymma COOTBETCTBUHU C npaBwiamu | [I[poBoasAT cpaBHEHHE U
raJIOTCHOBY TEXHHUKH 0€301TaCHOCTH, KJTACCH(PUKAITUIO TI0 33 aHHBIM

OTIMCHIBATh XUMUYECKHUI KpUTEPUIM

JKCIIEPUMEHT ¢ omouibio | KoMmmykaTuBHBIE:

A3bIKa XUMUH, JIENaTh Haxonst o6uiee pemienue

BBIBOJIBI 110 PE3yJIbTaTaM yueOHoOM 3a1auu

JKCIIEPUMEHTA.

Ionyuam eo3modxxcnocms

Hay4umscs. 0CO3HABATh

HEe00X0IMMOCTb

cobmonenust mpaBuin b u

OT nmns coxpaHneHus

CBOETO 37I0POBbS U

OKPYKaIOIIUX

36. | Kucnopon 825, | Crpoenue atoma u ayutotponust | Hayuamesi:, PeryasituBHble: Crpemnenue k
ymp 1-8 | kucnoposa; cBoiicTBa u XapaKTepu30BaTh CTpoeHue | Paznuyaror crocol u 3I0pPOBOMY

IIPUMEHEHHUE €TI0 AJUIOTPOIHBIX
moaudukanuii. JIa6. onbITHI:
28. Ilonyyenue

Y PaCIiO3HABAHUE KHUCIIOPOA

MOJIEKYJIBI KHCIIOPOJa,
COCTAaBIISATh XUMUYECKUE
ypaBHEHMS,
XapaKTEepU3YyIOIIKe
XMMHUYECKHE CBOMCTBA

pe3yabpTaT IEHCTBUS
Ilo3naBaTenbHbBIE:
Brnanerot o6uum npuemom
pelieHns 3a1a4
KommykaTuBHBIE:

o0pa3y KHU3HU




KHUCIIOPO/Ia, OOBSACHATH
MPUMEHEHUE aJUIOTPOITHBIX
MoAu(HUKAINI KUCIIOPOa,
OTIHCHIBATh JIaOOpAaTOpPHbIE
Y TIPOMBIIIICHHBIE
CIOCOOBI OJTyYEHUS
KHUCIIOPO/JIa .

Tonyuam eozmoorcnocmo
HAyuumvcsi: TPaMOTHO
0o0parnaTeCcs ¢ BEIMECTBAMH
B TTIOBCETHEBHOM KU3HU

JoroBapuBarorcst 0
COBMECTHOM JICATEITbHOCTH
10, PYKOBOJCTBOM YYUTEIA

37. | Cepa, ec pusnuekue u | 826, | Ctpoenue atoma u aiotponust | Hayuames:, PeryasiTuBHbI€: dopmMuUpyrOT
XUMUYECKUE ymop 2-5 | cepsl; XapaKTepU30BaTh cTpoeHUe | PaznmuaroT cocod u OCHOBBI
CBOICTBa CBOICTBA U MPUMEHECHHE MOJIEKYJIBI CEPBI pe3yabTaT ACUCTBUS 3KOJOTHYECKOTO

POMOUYECKOI Cephl. 00BSACHATH 3aBUCUMOCTD Ilo3naBaTenbHbIE: MBIIUICHUS
JdemoHcTpaumnu: CBOWCTB CEpHI OT €€ Bnaneror o6mum npuemom
B3aumoperictBue cepsl nosioxxenus B [ICXO JI.1. peleHus 3a1a4
C MeTaJUIaMH, BOAOPOJOM U MenpeneeBa, COCTaBIATh KommykaTuBHbIe:
KHCJIOPOJIOM. XUMHYECKHE YPABHEHUS, JloroBapuBaroTcs o
Jla0. onbIThI: XapaKTepU3yIoLIue COBMECTHOM JIEATEIbHOCTH,
29. 'openue cepbl Ha BO3AYXE | XUMUYECKHE CBOMCTBA MIPUXO/IS K 00IIEMY PEIICHUIO
U B KUCJIOPOJIE Cepbl, OOBIICHSTD
MPUMEHEHHE aJNTIOTPOITHBIX
Moau(UKaIHi cepbl
Ionyuam eo3modxcnocms
Hay4umscs: TPaMOTHO
oOpalarbcs ¢ BelecTBaMU
B [TOBCE/IHEBHOM JKU3HU
38. | CoenuHeHus cepbl §27,ctp | Oxcunst cepsl (IV) u (VI); ux Hayuamcs:, PerynsitTuBHble: @opMUPYIOT
195- | monmydenue, OTIMCHIBATh CBOMCTBA Y4YUTHIBAIOT IPABUIIO B UHTEpEC K
196 CBOMCTBA U MPUMEHEHHUE COCIMHEHUH Cephl, MJJAHUPOBAHUU U KOHTPOJIE KOHKPETHOMY
COCTaBJISITh YPAaBHEHUS crocoba perieHus XUMHUYECKOMY

peaKkiui,

ITo3HaBaTeabHBIE:

QJICMCHTY, IMONUCK




COOTBETCTBYIOLIUX
«IENO0YKEe» MPEBPALLCHUI
Tonyuam 6o3zmooxcnocms

Hcnonp3yroT mouck
HE00X0IMMO HH(POPMALIUT
JUISL BBITIOJTHEHHS Y4eOHBIX

JIOIIOJIHUTEIILHOU
uH(popmaluu o
HEM.

HAY4YUmsCa. 3aJJaHU C UCII0JIb30BAHUEM
IIPOrHO3UPOBATh y4eOHOMU JTUTPATYPhI
XUMUYECKHE CBOMCTBA KommykaTuBHbIe:
BEILIECTB Ha OCHOBE UX KoHTtposmpyrot nelicrBue
CBOWCTB U CTPOEHHUS mapTHepa
39. | CepHas kucinoTa Kak 827 | CepHas KHCIIOTa KaK Hayuamcs:, PeryasiTuBHbI€:
AIEKTPOJIUT U €€ conu | ,cTpl97 | a5eKTposuT U ee OIKCHIBaTh CBOMCTBA Paznmuuarot croco6 u
-199 | conm, NX MpUMEHEHHUE B CEPHOM KUCIIOTHI, B XOJI€ pe3ynbTaT ICUCTBUS
HapOJHOM XO3sIICTBe. npoBeneHus 1abopaTopHbix | [lo3HaBaTeIbHbBIE:
JdemoHcTpaumnu: OIIBITOB , TPOBOAUTH Braneror o6mum npuemom
OO6pa31bl TPUPOTHBIX KayeCTBEHHYIO PEAKIMIO Ha | pellIeHUs 3a/1a4
coenuHEeHUH cepbl. OOpasibl cyabdar - HOH KommykaTuBHbIe:
Ba)XKHEUILIUX JJIsI HAPOJHOTO Ilonyuam 6o3moorcnocmo JloroBapuBatorcst 0
X03s1iicTBa cynb(}arTos. Hay4umscs. COBMECTHOH JESTEIHbHOCTM,
JIa6. ombIThI: XapaKTepu30BaTh 0COObIE MPUXOJAT K 001IEMY PELICHUIO
30. CgoiicTBa pa3daBICHHOM CBOICTBa
CEpHOM KUCIIOTHI KOHIEHTPUPOBAHHOI
CEpPHOM KUCIIOTBI
40. | Cepnas xkucnorta kak | §27,ctp | CepHas KuCIOTa KaK Hayuamcs :coctaBisth PeryasitTuBHblie: HcnpiTeiBaroT
OKHUCIIUTEJb. 199- | okucnurens. [IpousBoacTBo ypaBuenus OBP c [TnanupyroT cBOU JCUCTBUS B YyBCTBO
[Tonyuenue u 203 CEpHOM KHUCIIOTHI U €€ Y4aCTUEM CEPHOI KUCIOTHI, | COOTBETCTBUH C MMOCTABJICHHOM rOpPAOCTH 32
MIPUMEHEHHE CEPHOM ,yip 1- | npuMeHeHue OTIMCHIBATh 00JIaCTH 3aavell U yCJIOBUSIMU €€ POCCHICKYIO
KHUCITIOTHI 8 MPUMEHEHHUSI CEPHOI peanuzanuu HAyKy
KHCJIOTHI Ilo3HaBaTenbHbIE:

Tonyuam eo3modcnocmo
HAY4yumucs: TPUBOIUTD
IpUMEpPbI YpaBHEHHH
peakuui, Jexanux B
OCHOBE ITPOM3BOJICTBA

Brnanerot o6uum npuemMmom
pelieHns 3a1a4
KommykaTuBHbIE:
KoHTonmpytot aercTBus
napTHepa




CEpPHOM KUCJIOTBI

41. | IlpakTHYecKan Ctp Pemenue skcniepumenTanbublx | Hayuamcs: obpamarbesa ¢ | PeryasiTuBHble: YwMmeror
padora Ne5 289 | 3amau o Teme «lloarpyrmra 1ab0paTOpPHBIM OCyIIECTBIISIFOT MTONIArOBBIMA VIPaBIISATh CBOCH
Pemenue KHCIIOPOJIa» 000pyI0BaHUEM U KOHTPOJIb 110 PE3yJIbTaTy MMO3HABATEIHLHOU
AKCIIEPUMEHTAIIbHBIX HarpeBaTeIbHbIMU NS TEHBHOCTHIO
3a/a4 110 TeMme npubopamu B Ilo3naBaTenbHbIE:

«Toarpynmna COOTBETCTBUU ¢ TipaBuiamMu | CTposT pedeBoe
KHCIIOpO/1a» TEXHUKU O€301MacCHOCTH, BBICKA3bIBAHUE B YCTHOU U
OIHCHIBATh XUMUYECKU I MUCbMEHHOU opme
SKCIIEPUMEHT C IIOMOIIIHIO
SI3bIKA XUMUH, JIeTIaTh KommykaTuBHbIe:
BBIBOJIBI 110 Pe3yJIbTaTaM YYuTHIBAIOT pa3HbIe MHECHUS U
AKCIIEPUMEHTA. CTPEMSITCS K KOOPAUHAIIUN
Tomyuam eo3moorcnocmo Pa3TUYHBIX TTO3UIINH B
Hay4umscs. 0CO3HABATh COTpYIHUYECTBE
HE00X0IMMOCTb
cobmonenust mpaBui b u
OT nns coxpaneHus
CBOETO 37I0POBbSl U
OKPY>KarOIINX
42. | Azot u ero cBoiictBa | §28,ctp | CTpoeHue atoma 1 MOJIEKYJIbI Hayuamcs:, PeryasitTuBHblie: DopMUPYIOT
1-5 a30Ta; XapakTepu30BaTh cTpoeHue | [LmaHupyroT cBOM IEHCTBUS B | MHTEPEC K
CBOMCTBa a30Ta KakK MPOCTOTO aToMa U MOJIEKYJIbI a30Ta, | CBSI3U C MOCTaBJICHHOM 3ajjaueil | KOHKPETHOMY
BeleCTBa 0O0BSACHATH 3aBUCUMOCTD U YCIOBHSIMH €€ PelleHus XUMHYECKOMY
CBOWCTB a30Ta OT €ro Ilo3naBaTenbHbBIE: JJIEMEHTY

nojoxxenus B [ICXD JI.U.
MenpeneeBa, COCTaBIATh
XUMUYECKUE YPABHEHUS,
XapaKTepU3yIoLIne
XUMHUYECKHE CBOMCTBA
aszora [lonyuam
B03MONCHOCb HAYUUMBCSL
TPaMOTHO 00OpamaTeCs ¢

CraBsat ¥ GOpMyIHPYIOT LENN
U poOJIeMbl ypOKa
KommykaTusHbIe:
AJIEKBaTHO HCIIOB3YIOT
pedeBbIe CpeCTBa IS

3¢ GEKTUBHOTO pelIeHus
KOMMYHHUKATHBHBIX 337124




BElIECTBAMU B
HOBCEIHEBHOU KU3HU

43. | AMMHaK u ero 829- | AMMmHuak, CTpoeHHe, CBoicTBa, | Hayuamcs: onuchiBaTh PerynsiTuBHbIe:
coequrenus. Conu 30,ymp | mojgy4deHue U MpUMEHEHHE. CBOIiCTBa aMMHaka B xozne | [lmaHupyrot cBou neicTBHs B
aMMOHUS 1-4, Conu aMMOHUS, MX CBOWCTBA U | MMPOBEJCHUS TAOOPATOPHBIX | CBSI3M C MTOCTABJICHHOM 3aaueid

cTp219 | npuMmeHeHue. OTIBITOB, TPOBOJUTH U YCIIOBUSIMH €€ pelleHus
JIa6. onbIThI: KayecTBeHHYIO peakiuio Ha | [lo3HaBaTejbHbIE:
31. U3yueHnue cBoiicTB WOH -aMMOHMS CraBsrt u GopMynupyroT 1eau
aMMUakKa. Ionyuam eozmodxxcnocmo U Ipo0OJIeMBbl ypoKa
32. Pacnio3HaBaHUE coJieit HAY4Yumuvcsi: IPUBOJIUTH KommykaTuBHbIE:
aMMOHUSA IIpUMEpPBI YpaBHEHU I KonTtponmpyrot nerictBust
peaKLuii, JIeKaux B rapTHepa
OCHOBE ITPOMBIIIJIEHHBIX
CIO0COOOB MOJTyYEHUs
aMMUaKa

44, | Oxcuasl a30Ta Oxcuppt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE:

OIIMCHIBAaTh CBOMCTBA VY4YUTBIBAIOT IPABUIIO B
COeIMHEHUH a30Ta, IUTAHUPOBAHUM U KOHTPOJIE
COCTaBIIATh ypaBHEHUS croco0a perieHus

peakium, Ilo3naBaTejibHbBIE:
COOTBETCTBYIOIIUX Hcnoib3yroT mouck
«LIETIOYKE» MpEeBpalleHuil | He0OX0AUMOI HHPOpPMAIIH
Ionyuam eoz3mooxcnocms JUISL BBITIOJIHEHUST y4eOHBIX
Hay4umscs. 3aJJaHuil C UCII0JIb30BAHUEM
POTHO3UPOBATH yueOHOM TUTpaTyphl
XMMHMYECKHE CBOMCTBA KommykaTuBHbIe:
BEIIECTB HA OCHOBE UX KonTponupyror neiictue
CBOWCTB U CTPOCHUS napTHepa

45. | AzotHas kucnoTta kak | §31,cTp | A30THas KUCIOTa Kak Hayuamcs:, PerynstuBHblie:
IEKTPOJINT, €€ 220- | aMeKTpoJuT, ee OIIMCHIBATh CBOMCTBA Paznuuatot croco6 u
IIPUMEHEHHE 221 CBOMCTBA U IPUMEHEHHUE. A30THOW KHUCJOTHL, B XOJ€ | pe3yJIbTaT ACHCTBHUS

JdeMoncTpanum:
OO0pa3ibl BaXKHEHIITUX

IMPOBCACHUA J'Ia60paTOpHLIX
OITIBITOB

ITo3HaBaTeabHBIE:
Brnazgeror obmuM npuemMom




JUISL HAPOJHOTO XO3SIMCTBA
HUTPATOB.

JIa0. onbITHI:

33. CBoiicTBa
pa30aBlIeHHOM a30THOM

Tonyuam 6o3mooxcnocms
HAY4YUmuvCcs. COCTaBIATh
«UENOYKH» MPEBPAILECHUN
0 a30Ty

penieHus 3a1a4y
KommykaTuBHbIe:
JoroBapuBarorcst 0
COBMECTHOM ACATSIBHOCTM,
MIPUXOJIAT K 00IIEMY PEIICHUIO

KHCIIOTHI
46. | AzoTtHas kucnoTta kak | §31,ctp | A30THast KHCIIOTa KaKk Hayuamcs :cocTaBisTh PerynsitTuBHbIie:
OKUCIIUTEINB, €€ 222- | oxucnurenb. Hurpatsl n ypaBHeHus OBP c [InanupyroT CBOM IEHCTBUS B
MOJTy4eHUE 224, | HUTPUTHI, IpoOIEMa HX ydacTHeM a30THOM COOTBETCTBUH C MOCTaBICHHON
yrp 1-5 | comepkaHus B /X IPOAYKIMA. | KUCIOTHI, IPAMEHSTH COJIM | 33/1a4eid U YCIOBUSIMH €
A3OTHBIC yIOOpEeHMSI A30THOM KHUCJIOTHI B peanmn3anun
JdemoHcTpaumnu: MPAKTUYECKOU ITo3HaBaTe/IbHBIE:
Bzanmoneiicteue JeSTeTLHOCTH, MPOBOANTH | Brageror oO0mmm npuemMom
KOHLIEHTPUPOBAHHOM a30THOM | KAYECTBEHHYIO PEAKIMIO Ha | pellleHus 3a/1a4
KHCIIOTBI C MEJIBIO. HUTPAT - UOH KommykaTuBHbIe:
JIa0. onbIThI: Ilonyuam 6o3modrcrnocmeo KonTonupyror neictBus
34. B3auMoiericTBue HAYYUMubC: napTHepa
KOHIIEHTPUPOBAHHOM a30THOI | XapaKTepu30BaTh 0COObIE
KHCJIOTHI C MEJIbIO CBOICTBa
KOHIEHTPUPOBAHHOI
A30THOW KHCIIOTHI
47. | docdop. §32,yn | Crpoenue atoma u ajuiotponus | Hayuamces: PeryasiTuBHbIE: DopMUPYIOT
Coenunenus p 1-4,7 | docdopa, cBoiicTBa Genoro u XapaKTepu30BaTh cTpoeHue | [LmaHupyroT CBOM NEHCTBUS B | HHTEPEC K
docdopa. [Tonsarue o kpacHoro docdopa, ux atoma (ocopa, OOBICHATH | CBSI3U C MOCTABJICHHOM 3a7jaueii | KOHKPETHOMY
bocdopHbIX npuMmenenrne. OCHOBHBIE 3aBUCHUMOCTD CBOICTB U YCIOBHSIMH €€ PelleHus XUMHYECKOMY
yII0OpeHUsIX coenuHeHus: okcua ocdopa docdopa ot ero Ilo3naBaTenbHbBIE: AJIEMEHTY, MTOUCK
(V) u oprodocdopnast kuc- nosiockenus B [ICXD L. | CtaBsaT u GOpMyIHPYIOT e | TOTOTHUTEIBHOM

nota, pocdarel. DochopHbie
ynoopeHus.
JdeMoncTpanum:

OO0pa3ibl IPUPOTHBIX
coenuHeHu# Gocdopa.

MenneneeBa, COCTaBIATh
XUMUYECKHE YPaBHEHHUS,
XapaKTEepU3YyIOIIKe
XMMHYECKHE CBOMCTBA
a3oTa

¥ TIPOOIIEMBI ypoKa
KommykaTuBHbIE:
AJIEKBaTHO HCIIOJB3YIOT
pedeBbIe CpeACTBa IS
7 hEKTUBHOTO pelIeHuUs

uHpOpMaluu O
HEM.




OO6pa3ipl BaXHEHIITUX [T
HapOJHOTO XO3SCTBA
docdatos.

Jlab. onbIThI:

35. T'openue docdopa Ha
BO3/yX€ U B KHUCIIOPO/IE.

36. Pacnio3naBanue ¢ocgaTton

B pe3yJIbTaTe MPOBEACHUS
71a60paTOPHBIX OIBITOB,
MMPOBOAUTH KaYCCTBCHHYIO
peakuuio Ha docdar - HOH
THonyuam eo3modcHocmy
HAy4yumuvcs: ONHCHIBAThH
q)HSI/IquKI/Ie U XUMHUYCCKHUC
MIPOIIECCHI, SBIISIOIINAECS
94acThIO0 KPYrOBOPOTa
BENIECTB B MPUPOJIE

KOMMYHUKATHBHBIX 3aa4

48. | Yraepon §33,yn | Crpoenue atoma u ajuiotponus | Hayuamcs: PeryasitTuBHble: DopMUPYIOT
p 1-8 | yriepona, cBoiicTBa ero XapaKTepu30BaTh CTpoeHue | Paznuuaror crocol u WHTEpECC K
Mo (UKAITUN U X aToma yriepoja, pe3ynbTaT ICUCTBUS KOHKPETHOMY
MIPUMEHECHHE. 0O0BSACHATH 3aBUCUMOCTD Ilo3naBaTenbHbIE: XUMUYECKOMY
JdemoHcTpaumnu: CBOWCTB yriieposia OT €ro Brnazeror o6muM npruemMom AJIEMEHTY, MTOUCK
[Tornomenue yriaem nosoxenus B IICX0O JI. 1. peleHus 3a1a4 JOIIOJTHUTEILHOU
PacTBOPEHHBIX BEIIECTB WU MenneneeBa, COCTaBISATh KommykaTuBHbIe: uHpopMaLuu o
ra3oB. BoccranoBnenue menu XMUMHYECKHE YPAaBHEHUS, JloroBapuBaroTcs o HEM.
U3 €€ OKCHJIa YTJIEM. XapaKTepHU3yIoIIHe COBMECTHOH JEATEIbHOCTU
JIa6. onbITHI: XUMUYECKHE CBOMCTBA M0J1 PYKOBOJICTBOM yUYHUTEs
37. I'openue yrisi B KUCIOPOJE | yriiepojia
Ionyuam eo3mooxcnocms
Hay4umscs. OIMUCHIBATH
buznyecKue 1 XUMUYECKHE
MPOLIECCHI, SABISIOUTUECS
4acThbIO KPYTOBOPOTA
BEIIECTB B MPUPOJIC
49. | Okcuppl yriepoja §34,ctp | Oxcunsl yraepona (1) u (IV), Hayuamcs:, PeryasituBHble: DopMUPYIOT
242- | ux OIMCHIBATh CBOMCTBA VY4YuTHIBaOT MpaBUio B yMEHUE
243 CBOMCTBA U MPUMEHEHHUE OKCHJIOB yTJIEPO/Ia, MJJAHUPOBAHUU U KOHTPOJIE HCIIO0JIb30BAThH

COCTaBJIAATh YPaBHEHUS
peaxkuuii,
COOTBETCTBYIOIIUX

crioco0a pereHus
ITo3naBaTebHBIE:
Hcnonp3ytoT nouck

3HaHUS B OBITY




«IIETI0YKE» NIPEBPAILECHUHM .
IIPOBOJIUTH Ka4E€CTBEHHYIO
peaxkuuio 1o

HE00X0IMMO HHPOPMALIUT
JUTSL BBITIOJTHEHUSI Y4€OHBIX
3aJaHuH ¢ UCIIOJIb30BaHUEM

pacro3HaBaHUIO yueOHOM TUTpaTyphbl

YIJIEKHUCIIOTO ra3a KommykaTuBHbIe:

Ionyuam eo3modicnocmo KoHTtposmmpyrot nelicrBue

HAY4YUmbCA. napTHepa

IIPOrHO3UPOBATh

XUMHUYECKNE CBOMCTBA

BELIECTB Ha OCHOBE UX

CBOWCTB U CTPOCHUS

50. | YronbHas kucmorau | §34,ctp | YrompHas kucnora. Conm Hayuamcs: PerynsitTuBHbIie: @opMHUPYIOT

€€ COJIN. 244- | yrompHOM JIaBaTh OINPEAEIICHUS Paznuyatot cioco0 u yMEHUs
XKecTkocTb BOJBI U 248 | KHCTIOTHI: KaJIBIUT, COJIA, HOHSTHSIM GKECTKOCTh pe3yabTaT AeHCTBUS HCII0JIb30BATh

CIIOCOOEI €6
yCTpaHCHHS

MoTanl, ux

3HAYCHHE ¥ MPUPOJIC U KUZHH
yeJIoBeKa.

JKecTKOCTE BOIBI M CLIOCOOEI €€
YCTpaHCHHS.
JdemoHcTpauuu:

OO6pa3ibl TPUPOIHBIX
COCIMHEHUH yriiepoa.
OO0pa3ibl BaXXHEHIITNX TSI
HApOJIHOTO X035HUCTBA
KapOOHATOB.

JIa0. onbITHI:

38. [lomydeHnue yrojbHOU
KUCJIOTHI M U3YYEHHUE €€
cBoiictB. 39. [lepexon
KapOOHATOB B
TUAPOKAPOOHATHI.

40. Paznoxenue
rUApoKapOOHaTa HATPUS

BO/JIbI» ,ONKCHIBATH
CBOICTBA YTrOJIbHOM
KHCJIOTBI, COCTaBIIATh
YpaBHEHUS PEAKIUH,
COOTBETCTBYIOIINX
«IIETI0YKE» MPEBPAILECHUH ,
COCTaBJISATh HA3BaHUs
COJIEH YrOJbHOM KUCIOTHI,
IIPOBOJIUTH KaYE€CTBEHHYIO
peaxIuio Ha KapOoHar -
HOH

Ionyuam eozmodcnocmo
HAYyYUmvCsi:
IIPOTHO3UPOBATH
XMMHYECKHE CBOMCTBA
BELIECTB HA OCHOBE UX
CBOMWCTB U CTPOCHUSA

ITo3HaBaTeabHbIE:

Bnaneror o6mum npuemom
perieHus 3ama4y
KommykaTuBHbIE:
JloroBapuBaroTcs o
COBMECTHOM JIE€STEILHOCTM,
MIPUXOJIAT K OOIIEMY PEIICHUIO

3HAHUS B OBITY




51. | Kpemnwuit 835,ctp | CTpoeHue aToMa KpEMHHS; Hayuamcs:, PeryasituBHblie: DopMUPYIOT
249- | KpUCTAIUTMYCCKUN KPEMHUH, XapaKTepU30BaTh CTPOEHHUE | AJIEKBATHO BOCIPUHUMAIOT UHTEpeca K
251 €ro CBOMCTBA U IPUMEHEHUE aToMa KpeMHUs, OOBSICHITH | MPEATI0KECHUS U OLICHKY KOHKPETHOMY

3aBUCUMOCTD CBOICTB YUUTENSI U OJJHOKJIAACHUKOB XUMHUYECKOMY
KPEMHHSI OT €ro ITo3naBaTenbHbIE: AJIEMEHTY, TOUCK
nosnoxenus B [ICXD J[.LU. | Beibuparot Haubosee JOTIOJTHUTEIBbHOM
MeneneeBa, COCTaBIATh 3¢ deKTUBHBIE CTIOCOOBI uH(popMaLuu o
XUMUYECKHE YPaBHEHUS, pelieHus 3a1ay, HEM.
XapaKTepHU3yIOIIHe KOHTPOJIHUPYIOT U OLICHUBAIOT
XUMHUYECKHE CBOMCTBA MIPOLIECC U Pe3yNIbTaT
KpEMHHS JeSITeIbBHOCTH
Tomyuam 6o3moorcnocmo KommykaTuBHbIe:
Hay4umscsi: TPaMOTHO JloroBapuBaroTcs o
oOpalarbes ¢ BelleCTBaMU | pacrnpesiesieHuu QyHKIHUHN 1
B IOBCEIHEBHOM XKU3HU poJieli B COBMECTHOM
JIEATETbHOCTH
52. | Coenunenus kpemuus | §35,ctp | Oxeun kpemuus (1V), ero Hayuamcs:, PeryasiTuBHbIE:
252- | mpupoaHbIE OTIMCBHIBATh CBOMCTBA Y4YuTHIBAIOT MIPaBUIIO B
257, | pazHoBUIHOCTU. CUIIMKATBHI. OKCHJIa KPEMHUS, IIJJAHUPOBAHUU U KOHTPOJIE
ynp 1-4 | 3HaueHue coeTMHEHUIN COCTaBJISITh YPAaBHEHUS croco0a perieHus

KPEMHHUS B )KUBOW U HEKUBOI peakiumii, Ilo3HaBaTe/bHBIE:

IPUPOJE. COOTBETCTBYIOIINX Hcnonp3ytoT nmouck

JdeMoHcTpanum: «LIETIOYKE» MPEeBpalleHul . | He0OX0AUMOI HHPOpPMAIH

OO0pa3ibl TPUPOTHBIX MPOBOANTH KAUECTBEHHYIO | ISl BBIIOJIHEHUSI y4eOHBIX

COCIMHEHUI KPEMHUSI. pEaklMI0 Ha CWJIMKAT - UOH | 3a/IaHUM C UCTIOJIb30BAHUEM

JIa0. onbIThI: Tonyuam eozmoocnocmo yueOHOM TUTpaTyphl

41. IlonyyeHue KpeMHEBOU HAyYUumvCa. KommykaTusHbIe:

KHUCJIOTBI U U3yYEHHUE €€ IIPOTHO3UPOBATH VY4uThIBaIOT pa3Hble MHEHUS U

CBOJCTB XUMHUYECKHE CBOMCTBA CTPEMSTCS K KOOpAUHAIIUU
BELIECTB HA OCHOBE UX Pa3IMYHBIX MTO3UIIUH B
CBONCTB U CTPOEHUS COTPYIHUYECTBE

53. | CunukaTtHas Buneo- | Ilonsarue o cuimkaTtHou Hayuamcsa: PeryasituBHbie: DopMUPYIOT




MIPOMBIIIIICHHOCTh mpe3eH | nmpoMebluieHHOCTH. CTEKIIO0, PaKTUIECKOMY Paznmuarot crioco6 u MOHUMaHUe
Talusl | IEMCHT, KepaMHKa. NPUMEHEHHIO COCTMHEHUI | pe3ylbTaT JeHCTBUS ocobeHHoCTeH
JemoHcTpanum: KPEMHUS IMo3HaBaTenbHBbIE: KU3HU U TpyJia B
OO0pa31pl cTeka, KepaMHKH, THonyuam eo3modcHocmy Brnaneror o6uum npremMom YCIIOBHSIX
IIEeMEHTa HAYYUMobCa. perieHus 3a1a4 nH(pOpMaTH3AIH
IPOTHO3HPOBATH KommykaTuBHbIe: oOmrecTBa
XHUMHYECKHE CBOUCTBA JloroBapuBaroTcs 0
BEIIECTB HA OCHOBE HX COBMECTHOU JEATEeITLHOCTH
CBOWCTB M CTPOCHUS 10T PYKOBOJICTBOM yIHUTEIIs
54. | IlpakTHYecKas Crp [Tonygyenue, cobupanue u Hayuamcs: oOpamatecsi ¢ | PeryasiTuBHble: OBnanenue
padora Ne6 260- | pacmo3HaBaHUe 1a00pPaTOPHBIM OCyIIECTRIISIFOT IMTONIAroBBIH HaBBIKaMU JIJTs
DKcrepuMeHTalIbHbIE 262 | razom 00opy0oBaHUEM U KOHTPOJIb 110 Pe3yJbTaTy MPaKTHYECKOU
3aJ]a49M 10 TeMe HarpeBaTeIbHBIMU JeSITeITLHOCTH
«[Toarpynmel azora u npubopamu B Ilo3HaBaTe/IbHBIE:
yrIaepoiay COOTBETCTBUU ¢ TipaBwiaMu | CTposiT pedeBoe
TEXHUKU 0€30MaCHOCTH, BBICKa3bIBAaHUE B YCTHOW U
OIUCHIBATh XMMUYECKUI MMCbMEHHOU popme
JKCIIEPUMEHT ¢ oMoIiblo | KoMmMykaTuBHBIE:
sSI3bIKa XUMUH, JeTIaTh VYYUTHIBAIOT Pa3HbIC MHEHHS U
BBIBOJIBI TI0 PE3yJbTaTaM CTPEMSTCS K KOOPAUHAINH
IKCIIEPUMECHTA. Pa3INYHBIX TIO3HIIUH B
THonyuam eo3mooicHocmo COTPY/IHUYECTBE
Hay4yumucsi: 0CO3HABATh
He00X0AMMOCTb
coomonenust mpaBuin b u
OT nmns coxpaHneHus
CBOETO 3JI0POBbSI U
OKPYKAIOIIHX
55. | O606menue mo teme | 818-35 Hayuamcs: o6o0marth PeryasituBHblIe: Bripaxator
«Hemeranns» 3HAHMSI U TIPEJICTABIATh UX | BHOCAT He0OX0auMBbIe a/IeKBaTHOE
cxeM, Tabmuil, KOPPEKTUBBI B ICUCTBUE TIOCTE | TOHUMAaHUE

IIPE3EeHTalNUN

€ro 3aBCpuICHNA Ha OCHOBC €TO

IMPUYHNH YCIICXa U




yueTa clieJJaHHBIX OLINO0K

Ilo3naBaTenbHbIE:

Crpost peueBoe

BBICKa3bIBaHUE B YCTHOU U

MUCbMEHHOU popme

KommykaTuBHbIe:

Koppekrupyrot nencteus

napTHepa

Heycrexa
y4ueOHOMU
NCATEIIBHOCTH

56.

KoutpoJubHas
padora Ne3 no teme
«Hemerammbn»y

KonTtpons npeamMeTHbIX 1
METanpeaMETHBIX YUeOHBIX
JNIEUCTBUI IO TEME
«Hemeramie»

Hayuamcsa: npuMeHsTh
MOJTYYCHHBIC 3HAHUS U
chopMupOBaHHBIC YMEHUS
JUTSL pEeTIeHUs YIeOHBIX
3a1a4

PeryasiTuBHbIE:
OCYILIECTBJISIFOT MOMIArOBBI 1
WTOTOBBIN KOHTPOJIb IO
pe3ynabTaTy
ITo3HaBaTe/IbHBIE:

CTPOSIT pEYEBOE BHICKA3HIBAHUE
B YCTHOU M MMCbMEHHOMN
dbopme

KommykaTuBHbIE:
YYUTBIBAKOT PA3HBIE MHEHUS U
CTPEMSATHCS K KOOPAMHALUU
Pa3IMYHBIX TO3ULIUN B
COTPKYJTHUYECTBE

[IposiBisaroT
OTBETCTBEHHOCTh
3a pe3yabTaThl

Tema 5. O00011eHNe 3HAHUI 10 XMMHUM 32 KYPC 0CHOBHOM 1K0Jbl. [loaroroska k urorosoi arrecranuu ('MA) (104.)

S7.

[Tepuoauueckuit
3aKOH U
IlIepuoanueckas
cHcTeMa

. . MeHaeneeBa B
CBETE TEOPUU
CTPOEHHUs aToMa

§36,cTp
267-
270,

ymp 1-

10

[Teproanueckuii 3aKOH 1
[Teproanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB

. Y. Menaeneena.
Du3YeCKU CMBICIT
MOPSIIKOBOTO HOMEpa
3JIEMEHTA, HOMEPOB IIepruoaa U

IPYIIIBL

Hayuamcs: o600math
uH(GOPMAIIHIO [0 TEME B
BHJIE CXEM, BBIIIOJIHATE
TECTOBBIE 3aJaHUS

PeryasitTuBHblie:

[ImanupyroT cBOU IEUCTBUS B
COOTBETCTBUU C NOCTABICHHOU
3a/1a4eil U yCIOBUSAMH €€
peanu3auuu
Ilo3naBaTenbHBIE: CTABIT

U GOPMYTUPYIOT IENU U
mpoOIeMBbI YpOKa; OCO3HAHHO U
MIPOU3BOJILHO CTPOSIT B YCTHOM
¥ TUCBMEHHOU (hopMme
KomMMyHHKaTHBHBIE:

[IposBasitoT
OTBETCTBEHHOCTh
3a pe3yapTaT




Bnanenue MOHOJIOTHYECKOU U
JMAJIOTHYECKO# popmMamu
peun

58. | 3akoHOMEpHOCTH §37,cTp | 3aKkOHOMEpPHOCTHU Hayuamcs :0000marb PeryasituBHble:
W3MEHEHUS CBOWCTB 272- | U3BMEHEHUS CBOWCTB JICMEHTOB | HH(POPMAIIHIO TI0 TEME B Paznmuuarot crioco6 u
9JIEMEHTOB U UX 277, | ¥ X COCMHCHMIA B IEPHOJIaX U | BHJIC CXEM, BBITIOTHSITH pe3yabTaT IeHCTBUS
COECIMHEHU B yop 1- | rpynnax B cBere TECTOBYIO paloTYy, Ilo3naBaTenbHbIE:
MePHOJIaX U TPYIIIax 10 MIPEJICTABICHUA O CTPOCHUU Brnazgeror o0muM nmpreMom
B CBETE ATOMOB DJIEMEHTOB. 3HAUCHUE pelIeHus 3a1a9
MPEJICTaBICHUN O [Tepuoanueckoro 3akoHa KommykaTuBHbIE:
CTPOCHUH aTOMOB JloroBapHBarOTCs O
9JIEMEHTOB. 3HAUYEHHE COBMECTHOM JIeATETLHOCTH
[Teprouaeckoro 10T PYKOBOJICTBOM yIHTEIIs
3aKOHA

59. | Bunbsr xuMudeckux [ToBTOp | BUabl XuMHUUYECKUX CBA3EH U Hayuamcs: o600math PeryasiTuBHbIE:

CBSI3€H U THUIIBI €HHUE U3 | TUIBl KPUCTAJUTMYECKIX nH(popMaInIo Mo TeMe B Paznuyarot criocod u

KPUCTAJUTHYECKUX Kypca | pemieTok. BzanmocBs3b BH/JIC TAOJIMIIBI, BBITIOJIHATH | PE3YJIbTAT IEHCTBHS

PEIIETOK. XUMHUHU | CTPOCHUS U CBOMCTB BEIIECTB TECTOBYIO paboTy IMo3HaBaTeIbLHbIE:

Bsaumocss3b 8 Bnaneror o6mum npuemMom

CTPOCHHS U Kjacce perieHus 3a1a4y

CBOMCTB BEIICCTB KommykaTuBHbIE:
KonTponupyrot nerictBus
napHepa

60. | Knaccuduxanus §38,ctp | Kimaccuduxarus XuMUIeCKUX Hayuamcs: 0600marp PeryasituBHble:
XUMHUYECKUX PEaKIUi 279- | peakiuii 10 pa3IMYHBIM uH(pOpMaITHIO 10 TEME B Paznmuyarot criocod u
10 Pa3TMIHBIM 283, MpU3HAKaM (YHCIIO U COCTaB BHJIE CXEM, BBIIOJIHITD pe3ynabTaT AeHCTBUS
MIPU3HAKAM. ymp 1- | pearupyrommx u TECTOBBIC 3aJIaHUS IHo3HaBaTeIbHbIE:

10 00pa3yroInXCsl BEIIECTB; Brnazeror o6muM nmpruemMom

HaJlM4yMe TpaHuLIbl pa3zena das;
TETI0BOM 3P PeKT; n3MEeHEHHE
CTETIEHEH OKUCIIEHUS] aTOMOB;
UCIIOJIb30BaHUE KaTaIu3aTopa;
HanpaBJeHHUE IPOTEKAHUS).

pelieHns 3a1a4
KommykaTuBHbIE:
JloroBapuBaroTcst o
COBMECTHOM AEATEIbHOCTU
110J1 PYKOBOJCTBOM YUMTEs




61. | CkopocTh 838-39, | CKOpOCTh XUMHUYECKHX Hayuamcs: 0600marp PeryasiTuBHblI€: Nwmeror
XUMHMUYECKUX peaKklui CTp peakumii U paKTopBI, UHPOPMALIKIO TIO TEME B Paznuyatot cnoco0 u L[EJIOCTHOE
284- | BOUMSAIONINC HA HEe BHJIC CXEM, BBITIOJIHATH pe3yabTaT ICHCTBUS MHPOBO33PCHHUE,
289 TECTOBYIO paboTy IMo3HaBaTenbHbIE: COOTBETCTBYIOIIE
Brnazgeror o0muM npremMom € COBPEMEHHOMY
pelIeHus 3a1a9 YPOBHIO Pa3BUTHS
KommykaTuBHbI€: HAyKH
KonTposupyrot nerictBus
napTHepa
62. | Knaccuduxarms §41,ctp | [IpocThie u ClIOXKHBIE Hayuamcs: o0600mats [TposiBnsirOoT
HEOPraHUYECKUX 296- | BemiecTBa. MeTainisl U nH(pOpPMAIUIO [0 TEME B NoOpoXkKenaTenbH
BEIIECTB 303 HEMETAJUIBI , COCTaB, BHJIE CXEM, BBLIIOJIHATE OCTb,0T3BIBUMBOC
,yap 1- | knaccuduxanus TECTOBYIO paboTy Tb, KaK
10 ITOHUMaHHe
63. | CsoiicTBa §42,ctp | O6mme xumMuueckue cBoictTBa | Hayuamcs: 0600math PeryasiTuBHbIE: YYyBCTB
HEOPraHMYeCKUX 303- OKCHJIOB ¥ THJIPOKCHJIOB nH(popMaInIo Mo TeMe B Pasznnuaror cnoco6 u JOPYTUXITIONIEN 1
BEIECTB 310, (ocHOBaHMH, KUCTIOT, BHJIE CXEM, BBIIOJIHATE pe3ynbTaT ACUCTBUS COIEpEeKMBAHUE
yrp 1- | amboTEepHBIX THIPOKCHIOB), TECTOBYIO paboTy Ilo3naBaTenbHbIE: UM
10 coiu B cBeTe TOJ] Bnaneror o6mum npuemMom
pelieHus 3a1a4
KommykaTuBHbIE:
KonTponupyrot nerictBus
napTHepa
64. | 'eneTnueckue ITosTOp | I'eHETHUECKHE PSAJIBI METAIINA, Hayuamcsa: 0600mars PeryasituBubie:
psabl MeTala, €HHUE U3 | HeMeTallla U MePeXOAHOTO uH(GOPMAIIUIO [0 TEME B Paznuyarot cioco6 u
HEMeTaa u Kypca | Meramia BU/JIE CXEM, BBITIOJIHATH pe3ynabTaT AeHCTBUS
MEePEX0THOTO METalIa | XUMHUHU TECTOBYIO paboTy Ilo3naBaTenbHbBIE:
8 kacc Brnazeror o6muM nmpruemMom
pelieHus 3a1ad
KommykaTuBHbIE:
KonTponupyrot neiictBust
napTHepa
65. | Tpenunr- TpeHuHr-TecTupoBaHue Mo PeryasiTuBHbIE: Bripaxator




TECTUPOBAHUE 110
Bapuantam ' TA
MIPOLLJIBIX JIET U
JNE€MOBEPCUU

BapuanTaM ['MA nponuisix Jier
U JIEMOBEPCUU

Paznmuuaror cioco6 u
pe3yabTaT NCUCTBUS
Ilo3HaBaTe/bHBIE:
Brnaneror o6muM npuemom
penieHus 3a1a4y
KommykaTuBHbIe:
KonTposupyrot nerictBus
napTHepa

66.

KoutpoJubHas
padora Ned
Pemrenne 'NMA

TecTtupoBaHue o BapuaHTam
I'MA nemoBepcun

Hayuamcsa: npuMeHsTh
MOJTYYCHHBIC 3HAHUS U
chopMupOBaHHBIC YMEHUS
JUTSL pEeTIeHUs YIeOHBIX
3a1a4

PeryasiTuBHbIE:
OCYILIECTBJISIIOT MOMIArOBBIN 1
WTOTOBBIN KOHTPOJIb IO
pe3ynabTaTy
ITo3HaBaTe/IbHBIE:

CTPOSIT pEYEBOE BHICKA3HIBAHUE
B YCTHOU M MMCbMEHHOMN
dbopme

KommykaTuBHbIE:
DopMyIUpYIOT COOCTBEHHOE
MHEHHE U MTO3UIINIO

aJICKBaTHOE
ITOHUMAaHHE
MIPUYMH yCIieXa u
Heycrexa
y4ueOHOMU
NCATEIHBHOCTH

67

68

Peszepn
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