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IosicHuTeNLHAA 3aNMNCKA

Pabouas nporpamma i1 9 kinacca o01e00pazoBaTeIbHbIX YUPEKACHUN

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUH C TpeOoBaHmsiMu DenepaabHOro TOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHIapTa
OCHOBHOI0 001Iero o0pa3oBaHus BTOpPOro  ImokoJyieHus, IIpuMepHO#l mporpamMmbl OCHOBHOrO 0OLIero oOpa3oBaHUS MO XUMHUHM U aBTOPCKOH
[TporpamMmbl Kypca xumuu ajst 8-9 kimaccoB 001meoOpa3oBaTeNbHBIX yupexkaeHuii(6a3oBeiii ypoBens) O.C. T'abpuensna (2016 roma). Hacrosmas
IIporpamMmMa yuuThIBaeT pekoMeHaanuu [IpumepHoi nporpaMmMel O XUMUH JIsl OCHOBHOM IIIKOJIBI.

Pabowas mporpamMma 1O XWMHUHM: KOHKPETHU3UPYET TMOJIOKEeHUST QDYHIAMEHTAIBHOTO sjipa COJCpKAaHUS OOYyYeHHUS XHUMHU Y4ETOM
MEXITPEIMETHBIX CBSI3eH Y4EeOHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOI'O LUKJA; ONpPEAENSeT IOCIeI0BATEIbHOCTh HM3YUYEHUS E€IUHMIL COJCpKAaHUs
o0y4yeHHus XuMHUH U (popMUpOBaHUs (pa3BUTHS) OOLIMX YUEOHBIX M CHEHU(PHUUSCKUX MPEIMETHBIX YMEHHUH; Ja¢T OPUEHTUPOBOYHOE paclpeneieHne
y4eOHOro BpEMEHH 110 pa3jieiaM U TeMaM Kypca B MOAAJIBLHOCTH «HE MEHEEe».

ConepxaHue TPOTrpaMMBI HANpaBIIEHO HAa OCBOCHHWE 3HAHWN W Ha OBJIAJCHHE YMEHHAMH Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET
O06pa3oBarenbHOM porpaMMe MmKojbl. OHa BKIKOYAET BCE TEMBbI, IPElyCMOTPEHHbIE (peiepalbHbIM FOCy1apCTBEHHBIM 00pa30BaTeIbHbIM CTAaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHMs IO XUMUHU M aBTOPCKOW IPOTpaMMOi yueOHOTO Kypca.

[Tporpamma kypca «XHMMHUH» MOCTpOEHAa HAa OCHOBE CIMPAJIBHOM MOJENM, MpeLycMaTpUBAlOIIEeld MOCTENEHHOE pa3BUTHE M YIiayOJieHHe
TEOPETUYECKHX MPEACTABICHUN PH JTMHEHHOM 03HAKOMJICHUH C YMITMPHYECKUM MaTEPUATIOM

B mpeamerax ecTecTBEHHO-MATEMATHMYECKOTO IMKJIA BEAYIIYIO pOJIb WIPAET ITO3HABATENIbHAs JEATEIBbHOCTH M COOTBETCTBYIOIIME €U
N03HaBaTeNbHbIe yueOHble JeiicTBUSA. B cBA3M ¢ 3TUM OCHOBHBIMH IIEJIIMU O0Y4EHUS! XUMUH B OCHOBHOM IIIKOJIE SIBJISIFOTCS:

1) dopmupoBanue y oOydarOImMXCsi YMEHUS BUIAETh M MOHUMATh LIEHHOCTh 00pa3oBaHUS, 3HAUMMOCTh XMMHYECKOI'O 3HAaHUS IJIs KaXI0ro
YeJI0BEKa HE3aBUCHMO OT €ro Npo(ecCHOHANbHOM JesITeIbHOCTH; YMEHUS pa3inuyarh (akThl U OLEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIBI, BUJIETh UX
CBSI3b C KPUTEPUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C ONPEJECICHHON CHUCTEMOI LIeHHOCTE!, (hOpMyInpoBaTh U 00OCHOBBIBATh COOCTBEHHYIO MO3UIUIO;
2) popmupoBaHue y 00yyaromMXCsl LETOCTHOTO MPEICTABICHUSI O MUPE U POJIM XUMHUH B CO3/IaHMM COBPEMEHHON €CTECTBEHHO-HAayYHOM KapTHHBI
MHUpa; YMEHUS OOBSICHATh OOBEKTHI M MPOIECCH OKPYKAIOLIEH AeMCTBUTEIbHOCTH — MPUPOJIHON, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOW CpEbl,
UCIIONB3Ys JUTS 3TOT0 XUMUYECKHE 3HaHUA;
3) npuoOpereHHe OOYyYalOUIMMKCS OIbITa Pa3HOOOpPa3HOM JEeATENbHOCTH, TO3HAHMUS M CaMOIO3HAHUS; KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHTHOCTEW), UMEIOIINX YHHBEPCAIbHOE 3HAUEHHUE JUIS PA3JIMYHBIX BUAOB JIECATEIBHOCTU: pPEIIEHUs MpoOJieM, NMPUHATUS PELICHUH, MMOMUCKa,
aHayn3a 1 o0paboTKu MH(OPMALIUY, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHHI, COTPYAHHUECTBA, O€30MMACHOT0 0OpaIlIeHUs C BEIIECTBAMU B
[IOBCEHEBHOM KU3HH.

3anayamMu U3ydeHus yueOHoro npeamera «XuMHs» B 9 kitacce sBISIOTCS:

yueOHble: HopMUPOBAHHE CUCTEMbl XUMUYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTHHBI MUPA;

pa3BUBAIOIIME: Pa3BUTHE JIMYHOCTU OOYYAIOLIUXCS, WX HMHTEJUIEKTYaJlbHOE M HPAaBCTBEHHOE COBEPILIEHCTBOBaHUE, (OPMUPOBAHUE y HHUX
TYMaHHCTUYECKHUX OTHOIIEHUH U SKOJOTMUYECKH 11€7€CO00pa3HOro MOBeIeHHs B OBITY U B TPYAOBOM IEATEIHLHOCTH;



BOCIIUTATEIbHbIE: (POPMUPOBAHUE YMEHMH 0€30I1aCHOr0 OOpallleHHUsl C BELIECTBAMH, MCIIOJIb3YEMbIMH B IOBCEJHEBHOM >KHM3HHU; BbIpabOTKa
MOHUMAaHMsI OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHU XMUMHH, a TaKkKe (OPMHPOBAHME OTHOIIEHHS K XMMHH KaKk K BO3MOXXHOH oOmactu Oymymei
IIPAKTUYECKON ACATEIbHOCTH.

OO61as xapakTepucTUKa yueOHOro npeaMeTa «X MU

B coorBerctBuu ¢ DepepanbHBIM TOCYIapCTBEHHBIM 0Opa30BATEIBLHBIM CTaHIAPTOM OCHOBHOTO OOIIEro OoOpa3oBaHMs yJamluecs MOJKHBI
OBJIaJICTh TAKUMHU MO3HABATEIbHBIMU YUYE€OHBIMU JEUCTBUSAMU, KaK yMEHUE (POPMYIUPOBATH MPOOIEMY U TUIIOTE3Y, CTABUThH LEJIU U 3a/1a4H, CTPOUTH
IJIaHBl JIOCTHKEHUS 1EJICH W PEIIeHHs] TOCTABJICHHBIX 3aJ1ay, MPOBOJUTH AKCIEPUMEHT U Ha €ro OCHOBE JeJIaTh BBIBOJBI M yMO3AKIIOUCHUS,
MPEJICTABIATh UX U OTCTaNBAaTh

CBOIO TOUKY 3peHus. Kpome 3Toro, ydammecss AOJKHBI OBJIAJIETh MPUEMaMH, CBA3aHHBIMHU C OIPEACIICHUEM MOHSATHUN: OrpaHUYMBATH WX,
OIHCHIBATh, XapaKTepU30BaTh U CpaBHHUBATh. Ciel0BaTEeNbHO, MPU M3YYECHUH XMMHH B OCHOBHOM IIKOJIE yYalluecsl OJDKHBI OBJIAAETh Y4eOHBIMU
JEHUCTBUSIMH, TIO3BOJISIOIIMMHI UM JOCTUYD JIMYHOCTHBIX, TPEIMETHBIX U METAMPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

[Ipennaraemasi mporpamMma IO XUMHH PacKpbIBaeT BKJIaJ y4eOHOro mpeiaMera B JIOCTHKEHHE IIeliell OCHOBHOTO 00Iero oOpa3oBaHUsA U
onpeeNseT BaKHEHIIINE COepKaTebHbIE JIMHUY MPEIMETa:

* BEIIECTBO — 3HAHMS O COCTaBE M CTPOCHUU BEIECTB, MX BAKHEHIIMX (PU3MUECKUX U XMUMHUUYECKUX CBOWMCTBAX, OMOJIOIMYECKOM JEUCTBUU;

© XUMHYCCKas pCakuus — 3HAHUA 00 YCIOBUAX, B KOTOPBIX HMPOABIIAOTCA XUMHYCCKUC CBOMCTBA BCIICCTB, crocobax YHOpaBJICHUA XUMHUYCCKUMU
ImponucccaMu;

* IPUMCHCHUC BCIICCTB — 3HAHUA U OIIBIT HpaKTI/ILIGCKOI\/'I ACATCIIBHOCTH C BCIICCTBAMH, KOTOPLIC HanoboIee 4acTo yHOTpC6J'I$II-OTC$I B HOBCC}IHGBHOﬁ
KHW3HHU, IInpoKoO HCIIOJIB3YIOTCH B MPOMBIIIJICHHOCTH, CCJIbCKOM XO3}II>’ICTBC, Ha TPAHCIIOPTE;

* SI3bIK XUMHUU — CHUCTEMa BAaKHEUIIHUX MOHATHI XUMHUU U TEPMUHOB, B KOTOPHIX OHU OMHUCHIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB, T. €.
WX Ha3BaHUs (B TOM YHCIIE U TPUBHAIBHBIE), XUMUYECKHE (DOPMYIIbI U YpaBHEHHS, a TakKe MpaBuia MmepeBoaa HHPOPMAIIUU ¢ €CTECTBEHHOTO s3bIKa
Ha SI3BIK XUMHH U 00PaTHO.

[Ipu otbope coaepxkaHHUs, KOHKPETU3UPYIOIIETO MPOTpaMMy, YYUTBIBAIOCh, YTO TMepen oOmuM oOpa3oBaHMEM HE CTOUT 3ajada
npodeccuoHaTbHOM MOArOTOBKM 00YYalOIIMXCs. DTO ONPEAETWIO MOCTPOCHHE Kypca Kak OOIIEKYJIbTYpHOTO, HalpaBlIE€HHOTO, MPEXJe BCEro Ha
(dbopMUpOBaHNE U pa3BUTHE UHTEPECA K U3YUCHHIO XUMHH. YUYTeHa OCHOBHAS OCOOCHHOCTH MOJAPOCTKOBOTO BO3pacTa — HAyallo Mepexoja OT JETCTBa
K B3pPOCIJIOCTH, KOTOPBIN XapaKTepu3yeTcs pa3BUTHEM MTO3HABATEILHOMN ChEpHI.

Ha stane ocHoBHOro o6miero cpeaHero oOpa3oBaHUsl MPOUCXOJUT BKIIOYEHHE OOY4arOUIMXCS B NMPOEKTHYIO M HCCIIENOBATENbCKYIO Jes-
TEIHHOCTh, OCHOBY KOTOPOW COCTaBIISIOT TaKWe yHHUBEpCAIbHBbIE ydeOHBIE ACWCTBUS, KaK YMEHHE BHAETh MPOOJIEMbI, CTaBUTh BOIPOCHI, KJac-
cudumpoBath, HAOIIOIATh, MPOBOIUTH SKCIIEPUMEHT, JIeJIaTh BBIBOJBI U YMO3AKIIOUEHHUS, OOBSCHATH, JOKA3bIBaTh, 3alUINATh CBOM HJICH, 1aBaTh
onpeneneHus: NoHATUsAM. CroJa ke OTHOCATCS MPUEMBI, CXOIHBIE C ONPEACIICHUEM MOHSTHI: ONMHMCAaHUE, XapaKTepUCTUKA, pa3bsICHEHUE, CPAaBHEHHUE,
paznuuenne. DOpMHUPOBAHNE PTHX YHUBEPCATBHBIX YUEOHBIX NEUCTBHI HauMHAETCS eI¢ B HaYalbHOMW IKOJE, a B KypC€ XUMHH OCHOBHOMW IIKOJIBI
MPOUCXOJUT MX Pa3BUTHE W COBEPIICHCTBOBAHME. B CBS3M ¢ 3TUM pE3epBHBIE Yachl TUIAHUPYETCS UCIOIB30BaTh Ha ()OPMUPOBAHHME U Pa3BUTHE
YMEHUHU MTPOCKTHOM M MCCIIEIOBATEIBCKON JAEATETFHOCTH, YMEHNE BUIETh TPOOJIEMBI, /IeJaTh BHIBOIBI M YMO3AKIIOUEHHS.



Mecto yueOHOro npemMera B yueOHOM IIJIaHe

Oco0eHHOCTBIO CofiepkaHus Kypca «XHUMUS SBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (00pa30oBaTeIIbHOM) IUIAHE STOT MPEIMET HOSBISAETCS
MOCJICHUM B PSiIy M3YYCHHs €CTECTBEHHOHAYYHBIX IUCHHUIUIMH. J[aHHAs HEOOXOAMMOCTh OCBOCHHS OOBSICHSETCS TEM, YTO IIKOJBHHKH JOJIKHBI
00J1a1aTh HE TOJIBKO OTPEEIICHHBIM 3aIIacoOM IPE/IBAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHWH, HO U JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAaKTHBIM
MBIIIICHUEM. YYallMMHUCS YK€ HAKOIUICHBI 3HAHUS 10 CMEKHBIM JUCHUIUIMHAM [MKIAa: OWOJIOTHH, (HU3HKH, MaTEeMaTHKH, TeorpaduH,
cOpMHUPOBATHMCH YMEHHUS aHAIN3UPOBATh, BECTH HAOJIIOICHNUS, CPAaBHUBATH OOBEKTHI HAOJIOICHHS.

B cooTrBeTcTBHM ¢ y4eOHBIM IUTAHOM Ha W3y4eHHE XMMHH B 9 Kilacce OTBOOUTCS 2 4Yaca B Henento, 68 4acoB B roi, Impu HOPMATUBHOU
IPOJIOJDKUTEIBHOCTH YyueOHOTo roja 34 y4eOHbIX Heeb.

IIporpammoin peyCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX padoT — 4,

MIPaKTUYECKUX padoT — 6 4acos.

Cpox peanu3anuy MporpaMMbl — OJJMH Y4EOHBIH TOJI.

DopMbl, METOBI M CPEICTBA 00YUEHUS], TEXHOJIOTUH
B nmanHOoM kjacce BEOyIIMMH METOAaMH OOYYEHHUS TPEIMETY SBISIOTCS: OOBSICHUTEIHHO-WLIFOCTPATUBHBIA M PENPOIYKTUBHBINA, XOTS
UCMOJb3YeTCsl U YaCTMYHO-NOUCKOBBIA. Ha ypokax HMCHOJb3YyIOTCS 3JEMEHThI CIEAYIOIIMX TEXHOJIOTHH: JIMYHOCTHO -OPUEHTHPOBAHHOE OOydeHHe,
oOyueHue ¢ npuMeHeHrneM onopHeIx cxeM, KT, npoekTHas 1esTenbHOCTb.
Hcnonb3yrores crieayromie GopMbl o0ydeHHs: ydeOHbIe 3aHATHs, 3KCKYPCHUHU, HAOJIOAEHUs, ONBITHI, SKCIIEPUMEHTHI, paboTa ¢ yueOHOH U
JONOJHUTENBHON JMTEpaTypol, aHaau3, MOHMTOPHUHI, HCcienoBaTenbckas pabora, mnpe3eHTanus. OnpenencHHOE MECTO B OBJIAJCHUU JAaHHBIM
KypCOM OTBOAMTCS] CAMOCTOSITENIbHON paboTe: MOArOTOBKA TBOPUYECKUX pabOT, COOOLIEHHH, pedepaToB.

DopMbI IPOMEKYTOYHON U UTOTOBOM aTTECTALIMU

[TpomexyTouHas aTTecTanus IPOBOJUTCS B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENBHBIX PaboT;

- IPAKTUYECKHX;

- TBOPUYECKUX padoT.

VYyamuecss npoxoAsaT UTOTOBYIO arrecTanuio — B Buje [ MA.

OO6yuenne Benércs no yueOHuky O.C.I'abpuensH «Xumus 9 kimacc», KOTOPbIH COCTaBISE€T €IMHYIO JIMHUIO Y4eOHUKOB, COOTBETCTBYET

beneparbHOMY TOCYIApPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJApTa BTOPOrO IOKOJEHHsS 0a30BOr0 YpPOBHS M pealu3yeT aBTOPCKYI0 HpOrpaMMmy
O.C.T'abpuensHa( 2016r.)



Pe3ynbTarsl OCBOEHUS Kypca XUMUU:

HpI/I HU3y4YCHUU XUMHU B OCHOBHOM IIIKOJIE€ 00ecIeYnBaeTCs JOCTHXKCHUEC JIMYHOCTHBIX, METAIIPCIMETHERIX U IIPEAMETHBIX PE3YJIIbTATOB.

JlnunoctHble:

. B LIEHHOCTHO-OPUEHTALMOHHOMN cepe — YyBCTBO T'OPJIOCTH 32 POCCUNCKYIO XMMUUECKYIO HAyKY, TYMaHU3M, OTHOILIEHUE K TPYAY,
LEJIEYCTPEMIIEHHOCTb;

. (dbopMUpOBaHKE [IEHHOCTH 3J0POBOTO U OE30MaCHOT0 00pa3a KU3HH; YCBOCHHE MTPABWII MHANBUAYAIBHOTO U KOJIJIEKTUBHOTO
0€301MacHOT0 MOBEICHUS B UPE3BBIYANHBIX CUTYaLIUAX, YTPOKAIOIIUX KU3HU U 37I0POBBIO JIIOJIEH;

. B TPYZIOBOH chepe — rOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JaiibHEIIE 00pa3oBaTeNbHOM TPaeKTOpUH;

. B II03HABATENBHON (KOTHUTHBHOM, HHTEIUIEKTYaJIbHON) chepe — yMeHUe yIpaBiIiATh CBOCH MO3HABATEILHON AEATEIBHOCTHIO.

. (bopMHpOBaHKE OCHOB SKOJIOTUYECKOH KYJIBTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIJICHUSI, pPA3BUTHE
OTIBITa 9KOJIOTUYECKH OPUEHTUPOBAHHOM pehIeKCUBHO-OIIEHOYHOW U MPAKTHUYECKON JeSTeNbHOCTH B )KU3HEHHBIX CUTYAI[UX;

MeranpeameTHbIe:

. YMEHHE CAMOCTOSTEIBHO ONpPENENsATh 1IeJId CBOEro oOydeHus, CTaBUTh U (GOPMYyJIHUpOBATh JUIsl ceOs HOBbIE 3a7aud B yu€Oe U IMo3Ha-
BaTEJIbHOMN AESITEIBbHOCTH, Pa3BUBAaTh MOTUBBI M HHTEPECHI CBOEH NIO3HABATENBHOMN AESITEIbHOCTH;

. YMEHHE CaMOCTOSITENIbHO IJIAaHUPOBATh IYTH JOCTHKEHHS LieJieil, B TOM 4ucie albTepHAaTHUBHbIE, OCO3HAHHO BBIOMpATh Haunbosee
s pexTUBHBIEC CITIOCOOBI pelIeHUsT YIeOHBIX U MO3HABATENbHBIX 33/1a4;

. YMEHUE COOTHOCUTH CBOM JIEHUCTBUA C IUIAHUPYEMBIMH PE3YJIbTAaTaMH, OCYLIECTBIATH KOHTPOJb CBOEH ACATENBHOCTH B IPOLIECCE
JOCTHKEHHS pe3yibTaTa, ONMpeNeNsaTh CIocoObl JAEWCTBUN B paMKaX MPEANIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOW JEHCTBUSA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaIuEN;

L4 YMCHHEC OLICHUBATH NIPABUJIIBHOCTD BBIITOJIHCHHU A y‘Ie6HOﬁ 3aaa4u, COOCTBEHHBIE BO3MOXKHOCTH €€ peUiCHUs;

L4 BJIaICHUC OCHOBaAMH CAMOKOHTPOJIA, CAMOOLICHKH, IPUHATHA peH_IeHI/II\/’I " OCYHICCTBJICHUA OCO3HAHHOI'O BLI60pa B y‘Ie6H0ﬁ H I103HaBa-
TEIbHOM JACATCIIBHOCTH,

L4 YMCHHUE OINPCACIATL IIOHATUA, CO31aBaTb 0606HIGHI/I${, YCTaHAaBJIMBATb AHAJIOTHH, KJ'IaCCI/I(i)I/II_[I/IpOBaTB, CaMOCTOSATCIIbHO BI)I6I/IpaTI)

OCHOBaHUS U KPUTEpUU i KiIacCU(UKAIUY, YCTaHABIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKICHHE, YMO3aKIIOUeHHE
(MHIYKTUBHOE, JIENYKTUBHOE U 110 AHAJIOTUH) U JENIaTh BBIBOJBL;

. YMEHHE CO3/1aBaTh, MPUMEHITh U MPeoOpa30oBbIBaTh 3HAKW U CHMBOJIBI, MOJIEIN M CXEMBbI JJIsl PelIeHUs] y4eOHBIX U MO3HABaTEIbHBIX
3a1ad;

o YMEHHE OpraHU30BBIBATH y4E€OHOE COTPYAHHUYECTBO U COBMECTHYIO IESTENBbHOCTh C YYHTENEM M CBEPCTHMKaMH; paboTaTh WH-
IUBUAYaIbHO W B TpyMINe: HAXOAWTh OOIlee pelleHHe M pas3peniarb KOHGIMKTHI Ha OCHOBE COIJIACOBAaHUS MO3UIUN U yu€Ta HHTEPECOB;



(bopMyIMpOBaTh, APrYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

o YMEHHUE OCO3HAHHO HUCII0Ib30BATh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3a/1a4eii KOMMYHUKALUU JJIs BBIPA)KCHUS CBOMX YYBCTB,
MBICJIEH U MOTPEOHOCTEN; TNIAHUPOBAHUS U PETYIISIIUN CBOCH eI TeIbHOCTH; BIIaJICHUE YCTHOM U MMCbMEHHON Pedbl0, MOHOJIOTHYECKOH KOHTEKCTHON
peublo;

. (dbopmMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH;

o (dbopMHpOBaHKE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHHUS, YMEHHE PUMEHATH €r0 B IO3HABATEIbHOM, KOMMYHUKATUBHOU, COLIMATBHOM
MPAKTHUKE U MPO(PEeCCHOHATBHON OPUCHTAITUH.

[IpenmerHbie:

1.B no3naBarensHO# chepe:

. JIlaBaTh ONPEACIICHUS W3YUYCHHBIX MOHATHH: «XUMUYECKUN BJIEMEHT», «aTOM», «MOH», «MOJIEKYJIa», «IIPOCThIE U CI0KHBIE BELIESCTBAY,
«BEILIECTBO», «XUMHUYECKas (Gopmysay, «OTHOCHUTEIbHAs aTOMHAs Macca», «OTHOCHUTEIbHAs MOJCKYJSpPHAs Macca», «BAJICHTHOCTBY, «CTEICHBb
OKHUCIICHUS», «KPUCTAJUIMYECKAs PEIIETKa», «OKCHIBI», «KHCIOTBI», «OCHOBAHHSI», «COJNHU», «aM(OTEPHOCTH», «HHIUKATOPY», «IEPUOAMYECKUN
3aKOHY», «IIePUOIUYECKasi  TaOIUIA», «H30TOIBD), «XUMHUYECKAS CBS3bY, «IIIEKTPOOTPUILIATEIIHBHOCTEY), «XHUMHUYECKAs PEaKIUs», «XUMHYIECKOEe
YPaBHEHUE», «T€HETHUYECKAs CBSA3b), OKUCIECHUE», BOCCTAHOBJICHUEY, «IJIEKTPOJIUTUYECKAS JUCCOLUALIH, «CKOPOCTh XUMUYECKON PEAKLIUN»;

. OIMCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO ITPOBEACHHBIE XUMUYECKHUE dKCIIEPUMEHTHI;

. ONMCBIBATh U Pa3JINYaTh U3YUEHHBIE KJIACCHI HEOPTAHUYECKUX COETMHEHMM, TPOCTBIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIINU;

. KJ1accu(UIIUPOBATh N3yUYeHHbIE OOBEKTHI U SBJICHUS;

. JienaTh BBIBOJIBI M YMO3AKJIIOUEHHUS M3 HAOMIONEHUH, W3y4eHHBIX XUMMUYECKHMX 3aKOHOMEPHOCTEH, NpPOTHO3MPOBAaTh CBOMCTBA
HEHU3YYEHHBIX BEILECTB [10 aHAJIOTUU CO CBOMCTBAMU U3YYECHHBIX;

. CTPYKTYpUPOBATh U3YUYEHHBIN MaTepHall U XUMHUYECKYI0 HH(POPMAIIHIO, TOIYYEHHYIO U3 IPYTHUX HCTOUYHUKOB;

. MOJIETUPOBATh CTPOEHHE aTOMOB AJIEMEHTOB 1-3 1epro0B, CTPOEHUE MPOCTHIX MOJIEKYT,;

2.BIIeHHOCTHO — OPHEHTALMOHHOH cdepe:

L AHAJIIM3UPOBATH U OOCHHBATHh IMOCICACTBUA IJIsA OKp}DKﬁI—OHIGfI Cpeanbl OBITOBON U HpOH?;BO)ICTB@HHOfI ACATCIIBHOCTH 4YCJIOBCKA,
CBSI3aHHOM C MepepaOdOTKOM BEIIECTB;

3. B TpynoBoii cdepe:

L IIPOBOAUTH XUMHAYECKUN SKCIICPUMCHT,

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTH:

o OKa3bIBaTh TMEPBYIO IMOMOINb IPH OTPABICHHSX, OXKOraX M JPYTUX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH U J1a0OpPaTOPHBIM
00opy/nOBaHUEM.
[ ]



DJIeKTPOHHbIE pecypchl:

SAKnace https://www.yaklass.

dokchopna https://foxford.ru

Pewry BITP  https://vpr.sdamgia.ru/

Nudoypok Bumeo: infourok.ru https://iu.ru/video-lessons?klass
POI https://resh.edu.ru/

arLONOE

Cnucok o6pasoBaTeibHbIX CaliTOB

Xumudeckas Hayka u oopaszoBanue B Poccun http://www.chem.msu.su/rus
Xumus u Kuzus — XXI Bek http://www.hij.ru
Iazera «XuMusi» U callT At yuurens «5 uay Ha ypok xumum» http://him.1september.ru
ChemNet: nopran GpyHIaMEHTAILHOTO XMMHUYECKOTO 0OpasoBanus http://www.chemnet.ru
AJIXUMUK: caiit JL.IO. Anuk6epoBoii http://www.alhimik.ru
OCHOBBI XUMHH: 00Pa30BaTEIBHBIN CAUT IS IKOJILHUKOB U CTyAeHTOB hitp://www.hemi.nsu.ru
Xumus B OTKpbITOM KoJutemke http://www.chemistry.ru
WebElements: oHmaiiH-CipaBOYHUK XUMHYECKUX dieMenToB http://webelements.narod.ru
Benok u Bce 0 HeM B 6uosiorun u xumun http://belok-s.narod.ru

. BupryanpHas xumudeckast mkosa http://maratakm.narod.ru

. 3aHmuMarenpHas XUMus: Bce o Metaiuax http://all-met.narod.ru

. Mup xumun http://chem.km.ru

. Kabuner xumuu: caiit JI.B. PaxmanoBoit http://www.104.webstolica.ru

. Komekmus «EcTecTBeHHOHAYYHbBIC SKCIIEPUMEHTBI»: XHMus http://experiment.edu.ru
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. Opranmnyeckas XUMUS: JJICKTPOHHBIH YIeOHHUK [UIs cpeHel mKossl http://www.chemistry.ssu.samara.ru
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. X¥MHUS U1 BCeX: MIUTIOCTPUPOBAHHBIE MaTepUaIbl 10 OOILEH, OpraHNuecKoi 1 Heoprannyeckoi xumuu http://school-sector.relarn.ru/nsm/
. XuMHUsI 151 IIKOJILHUKOB: calT Jmutpus bomorosa http://chemistry.r2.ru

. IkonsHas xumus http://schoolchemistry.by.ru

. DnexkTpoHHas 6ubnIHoTeka mo xumun U Texuuke http://rushim.ru/books/books.htm
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TemaTn4yeckoe MJIAHMPOBaHHUeE Y4eOHOr0 MaTepuasia

Ne HasBanue riasel KomuuectBo | Ilpaktuueckue | KoHTposibHBIC
TJIaBBI 4acoB paboTHI paboThI
BBenenune. O0mas 10 Nel
XapaKTepUCTHKA
XAMHAYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[lepuoauueckuii 3aK0H U
[Tepuoauyeckas cucrema
XAMHAYECKHUX DJIEMEHTOB
JI.1.Menpaeneena
1. MeTanibl 18 Nel-3 No2
3. Hemerannsl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAaHUH 110 12 Ne4
XUMHH 32 KypC OCHOBHOM
mkousl. IloaroroBka k
I'HA.
Hroro 68 6 4




OcHOBHOE coJiepKaHue Kypca

Beenenne. O0mias xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB U XMMUYECKHX peakiuid. [lepuonuueckuit 3akon u Ileproauueckas cucrema

xumuueckux aemeHToB J. 1. MenaeneeBa (10 )

XapakTepHucTUKa JIEMEHTA 10 ero nojoxeHuto B Ilepuoanueckoil cucreme xumnyeckux anemeHToB Jl. 1. MenneneeBa. CBoiicTBa OKCHJIOB,
KHCJIOT, OCHOBaHHUI U COJIEH B CBETE TEOPUHU DJICKTPOJIUTUYECKON AUCCOLMALMMA U OKHCICHUSA-BOCCTAHOBJICHUA. IIoHATHE O MEpEXOaHBIX IEMEHTaX.
AmdorepHocTs. ['enerndeckuil psa nepexonHoro snementa. [lepuonmyeckuil 3axkoH u Ilepuoauueckas cuctema XxumMuueckux siaemeHToB J[. .
MenpeneeBa. Xumudeckasi OpraHu3anus KUBOU U HEXXUBOU NMPUPOAbI. XUMUYECKUI COCTaB siipa, MAaHTHH U 36MHOM KOpbl. XMMHYECKHUE DJIEMEHTHI B
KJIETKaX KMBBIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O000IIeHre CBeIEHIH 0 XUMUYECKUX peakiusix. Kimaccupukanus XUMHYECKIX PeaKkui Mo
Pa3IMYHBIM MIPU3HAKAM: «YHCIO U COCTAaB PEArHpYIOIIUX U 00pa3yIoLIMXCsl BEIIECTBY, «TEII0OBOM 3P PEeKT», «HalpaBIeHUE», KI3MEHEHNE CTEIeHEN
OKHCJICHHS 3JIEMEHTOB, O0pa3yloIIUX pearupyroliue BemecTBa», «(paza», «UCIOIb30BaHME Kartanu3aTopa». [IoHATHE O CKOPOCTH XHMHYECKOM
peakiyu. OakTopsl, BIUAIOLIME HA CKOPOCTh XUMHUYECKUX peakuuid. Karanusaropsl u katanu3. THrMOUTOpbl. AHTHOKCUAHTHI.

JeMoHcTpanuu.

Paznuunble gopmbl Tabmuusl [I. M. Menneneea. Mojenu aroMoB 31eMeHTOB 1—3-ro mepuojoB. Mopenb CTpOEHHs 3€MHOro IIapa
(momepeuHsblil pa3zpe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIUU OT MPHUPOJAbl PEarupyrolux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakuuu OT KOHLEHTPAaLUU PEarupyrollux BELECTB. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAaKIMM OT IUIOIIALU CONPUKOCHOBEHMS PEArupyrolInx
BEUIECTB («KUISIIUN CI0W»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaklMy OT TEMIEPaTypbl pearupyomux BenecTs. | OMOreHHbIN U reTepOoreHHbIH
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JlaGopaTopHbI€ OTBITHI.

1. IlomyuyeHnue runpokcuia IMHKA U HUCCIENOBAaHUE €ro CBOWCTB. 2.MonenupoBanue nocrpoeHus lleproanueckoil cUCTEMBI XMMHUYECKUX
anemenToB J[. . Menneneesa. 3. 3amenieHue xene3oM Meau B pactBope cyinbdara meau (II). 4. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peakiuu OT
IIPUPO/BI PEArHPYIOIIKX BEIIECTB HA IIPUMEPE B3aUMOIECHCTBHUS KUCIOT ¢ METAJUIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaklyy OT KOHLIEHTPAllMH pearupyroliux BEUIECTB HAa NMPUMEPE B3aUMOJCHCTBUS IIUHKA C COJISTHOM
KHUCJIOTOM pa3IMYHON KOHUEHTPAL1H.

6. 3aBHCHUMOCTb CKOPOCTH XMMHYECKOM pEaKIMM OT IUIOIIAAN CONPUKOCHOBEHHS pearupyromux BemecTB. 7. MoaenupoBaHUe «KUIIAILIETO
cios». 8. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEeaKIMK OT TeMIlepaTypbl pearupyroux BELUIECTB Ha mpuMmepe Baumozeicteus okcuaa meau (II) ¢
pPacTBOPOM CEpHOW KHUCIOTHI Pa3MUYHON TemIiepaTypsl. 9. PasnoikeHue mepokcuia Bogopojaa ¢ nmomoiuibio okcuna mapranna (IV) u xaramaser. 10.
OObHapy>keHue KaTanas3bl B HEKOTOPBIX MUILEBIX MpoaykTax. 11. MHrubuposanue B3auMOEHCTBUS KUCIOT C META/NIAMU YPOTPOIIMHOM.

[IpeameTrHble pe3ynbTaThl 00yUeHUs

Yyamuiicss A0KEH YMETh:

UCIIOJIB30BaTh IPU XapaKTEPUCTUKE MPEBPAILEHUN BEIIECTB TMOHATUSA: «XMUMHUYECKAs PEAKLUSA», «PEAKLIUU COEAMHEHUS», «peaKkUuu
Pas3N0oKEHUN», «PEAKIMH 0OMEHA», «PEeaKLUU 3aMEILECHHS», «PEaKLIIUNU HEUTPATU3AUN», «IK30TEPMHUUYECKHE PEAKIIUNY, «HIOTEPMUYECKHUE PEAKLIUN»,



«o0OpaTuMble peaKkLUu», «HEOOpaTUMbIE PEAKLMHN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUM», «TOMOIE€HHBIE PEaKLUN», «TeTepOreHHbIE
peaKkIumny», «KATATUTHUYECKUE pPEAKUUN», «HEKATAIUTHYECKUE DPEaKLUUU», «TEIUIOBOH 3(P(PEKT XHMHUYECKOH peakium», «CKOPOCTh XHUMHYECKON
peakuum», «KaTajlnu3aTopy;

XapaKkTepU30BaTh XUMHYECKUE AIIEMEHThI 1—3-r0 MepHooB Mo ux nojoxkeHuio B [lepuoandeckoit cucreme xumudeckux snementoB JI. .
MenieneeBa: XMMUUYECKHH 3HAK, MOPSIKOBBIA HOMEp, IEpUOJ, Tpyla, MOArPYINa, OTHOCUTENbHAs aTOMHAs Macca, CTPOCHHME aroMa (3apsij suipa,
YHCJIO IPOTOHOB U HEUTPOHOB B sApE, 00IIEe YUCIIO0 IEKTPOHOB, PACIIPEIEIICHHE ICKTPOHOB 10 NIEKTPOHHBIM CIIOSAM, IIPOCTOE BEIIECTBO, (hopmyiia,
Ha3BaHUE U THII BBICLIETO OKCHJIAa ¥ THAPOKCUA, JIETYYEero BOAOPOAHOIO COeIMHEHUS (17151 HEMETAJIIOB));

XapaKTepu30BaTh OOIIME XMUMHUYECKHUE CBOWCTBAa aM(pOTEPHBIX OKCHUJIOB U T'MJIPOKCHJIOB; MPUBOAUTH MPUMEPHI PEAKIUI, MOITBEPKIAIOLINX
XMUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHIOB U THIPOKCUIOB;

JIaBaTh XapaKTEPUCTHKY XMUMHYECKHX DPEAaKUUH 1O YHUCIY M COCTaBY HMCXOJHBIX BEIIECTB M MPOAYKTOB pEAaKIUH; TEIuIoBoMy 3¢ddexry;
HAIIPaBJICHUIO TNPOTEKaHWs PEAKLUM; W3MEHEHUIO CTEIECHEH OKUCJICHMs DJIEMEHTOB; arperaTHOMYy COCTOSIHMIO HCXOJHBIX BELIECTB; Y4YacCTHIO
KaTaJau3aTopa;

OOBSICHATh U NPUBOJUTH IMPUMEPHI BIUSHUS HEKOTOPHIX (DaKTOPOB (IPUPOAA PEearupyroluX BELIeCTB, KOHLEHTPAIUs BELIECTB, JaBJICHHUE,
TEeMIIEpaTypa, KaTalau3aTop, IOBEPXHOCTh CONPUKOCHOBEHMSI pEarupyoIlUX BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKLIU;

HaOJI0aTh U ONUCHIBATh YPABHEHUS PEAKLUN MEXAY BEIIECTBAMM C MOMOILIBIO €CTECTBEHHOI'O (PYCCKOrO WJIM POAHOIO) s3bIKAa U SI3bIKa
XUMUH;

IPOBOJUTH OIBITHI, MOJTBEPXKAAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUJOB M THMIAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakuuu oT pa3IMuHbIX (aKTOpOB (MpUPOJA pearupyrolINX BEUIECTB, KOHLEHTPAllMs BEILECTB, JIaBJICHUE, TeMIEepaTypa, KaTalu3aTop, MOBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromnx BelecTB).

MertanpeameTHble pe3ynbTaThl 00yUYeHUs

Yyamuiicst A0KEH YMETh:

OTpeNieNATh 1eNib Y4eOHO! AeATENIbHOCTU C MOMOIIBIO YUUTENS U CaMOCTOSATENbHO, UCKAaTh CPE/ICTBA €€ OCYILIECTBIEHHs, paboTas Mo IJIaHy,
CBEPSITh CBOM JIEUCTBHUS C II€JIbIO U ITPH HEOOXOIMMOCTH UCIIPABIIATH OMIKUOKU C TIOMOIIBIO YUUTENS U CAMOCTOSTENBHO;

COCTABJIATh AHHOTALIUIO TEKCTA;

co3/aBaTh MOJIENIM C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MPEACTABIEHHUEM HUX B MPOCTPAHCTBEHHO-TpapUUECKON WIIU
3HAKOBO-CUMBOJINYECKOH popme;

OTIpeNeNATh BUABI KIaCCU(PHUKAIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIIATH MPSAMOE IETYKTUBHOE TOKA3aTEIbCTBO.

Tema 1. Mertamnsr (14 q)

ITonoxenune merainos B [lepuonnueckoit cucteme xumuaeckux emeHToB 1. M. Menneneea. Metaimmyeckas KpUCTaUIMYECKAs PEIIETKA U
MeTajuIndeckas XuMudeckast cBsa3b. Oo0ume pusnueckue cBoiictBa MetamioB. CIijiaBbl, UX CBOMCTBA U 3HAU€HUE. XUMHUECKUE CBOMCTBAa METAJIJIOB KaK



BOCCTAaHOBHUTEJICH, a TAK)KE€ B CBETE UX IMOJOXKEHUS B AJIEKTPOXUMHUYECKOM DSy HampspkeHHi metamuioB. Koppo3us MeTamioB U crnocoObl 60pbObI €
Hel. Mertamisl B mpupoze. O0mme crocoObl UX MOTYYCHUS.

OO61as xapakTepuCTHKa IIEI0YHBIX MeTaJu1oB. MeTtasuibl B mpupoje. Obuue cnocoObl ux nonyyenus. Ctpoenue aromos. Lllenounsie MeTasuibl
— MPOCTHIE BelecTBa. BaxkHeine coemHeHNs MIeTOYHBIX METAJIJIOB — OKCHJIbI, THAPOKCUIBI M CONU (XIJIOPHIBI, KapOOHATHI, CYIb(aThl, HUTPATHI),
WX CBOIMCTBA U MPUMEHEHHUE B HAPOIHOM Xo3siicTBe. Kanuiineie ymoopenus.

OO011as XapakTepUCTHKA 3JIEMEHTOB INIaBHOM noArpynmsl I rpynmner.

Crpoenue artomoB. lllenouHO3eMeNbHBIE METALIBI — IPOCTHIC BEIIECTBA. BakHEHIIHMe COSAMHEHUS IIETOYHO3EMENIbHBIX METAJIOB —
OKCH/IBI, TUAPOKCHIBI M COJTH (XJIOPUBI, KapOOHATHI, HUTPATHI, CYIb(aThl, Gocharh), UX CBOWCTBA M MPUMEHEHHE B HAPOTHOM XO3SICTBE.
AJTIOMAHUHA.

Crpoenue atoma, GU3NIECKHE U XUMUIECKHUE CBOWCTBA MPOCTOro BemecTBa. COSTMHEHNST AIIOMUHUS — OKCHJI M TUAPOKCHI, UX aM(OTEpHBIN
xapakrep. Baxneimue conu anomunus. [I[pumenenne antoMUHUS U €r0 COEUHEHUN.

Keneso.

Ctpoenue aToMa, GU3NYECKUE U XUMUYECKIE CBOMCTBA MPOCTOro BellecTBa. [ eHeTuuecKue psiibl Fe*? uFe

Baxkneitmue conu jxenesa. 3HaUCHHE JKeJie3a U €r0 COSAUHEHUHN JUIsl PUPOIBI M HAPOHOTO XO3SIICTBA.

JlemoHcTpanuu.

OOpa3upl WIETOYHBIX W IIEJOYHO3EMENbHbIX MeTaioB. OOpasupl crmuiaBoB. B3aumopeiicTBue HaTpus, JIMTUS W KajblUs C BOJOM.
BiaumopeiicTBue HaTpUs U MarHusi ¢ KUCJIopoAoM. BzanmopeiictBue metaninos ¢ HemeTaiamu. [lonydenue runpokcunos xxenesa (I11) u (1ID).

JlaGopaTopHbI€ OTBITHI.

12. B3aumozaeicTBue pacTBOPOB KUCIOT U cosiel ¢ MeTtauiaMu. 13. O3HakomiieHue ¢ pynamu xkenes3a. 14. OkpalinBaHue IUIAMEHU COJISIMU
IIeJIOYHBIX MeTayIoB. 15. BaumogeiicTBue kanblus ¢ Bojgoi. 16.ITonmyuenne rugpokcnia Kaiablys U UCCIEIOBaHUE €0 CBOMCTB.

17. IlonydyeHre ruApoKCcHIa aTOMUHUS U UCCIEIOBaHHE €ro CBOMCTB. 18. BzaumonelicTBue kene3a ¢ coisiHOM kuciotou. 19. Ilomyuenue
runpokcuioB xenesa (I1) u (II1) u n3ydyenue nux cBONUCTB.

[TpeameTrHble pe3ynbTaThl 00ydeHUs

Yyamuiicst A0KEH YMETh:

HCIIOJIb30BaTh MPH XapaKTEPUCTUKE METAIJIOB U UX COCAUHEHUMN MOHATUS: «METAJUIb», «PAJl aKTUBHOCTH METAJNIOBY, IIIEJIOYHBIE METAJIbI»,
«ILEJIOYHO3EMENIbHBIE METaJUIb», HMCIOJIb30BaTh MX IPU XApAaKTEPUCTHKE METAJUIOB; JaBAaTh XapaKTEPUCTUKY XUMHUYECKHUX 3JIEMEHTOB-METAJLIOB
(LIeTOYHBIX METaJUIOB, MarHus, Kajblus, allOMMHHMS, XKeje3a) Mo MX mojokeHuio B Ilepmommyeckoil cucteme xumudeckux siementoB JI. U.
MenpeneeBa (XMMMUYECKUN 3HAK, MOPSAAKOBBIN HOMEp, MEPUOJ, Ipylna, NOArPYyIIa, OTHOCUTENbHAsI aTOMHAsl Macca, CTPOEHUE aToMa (3apsj sAapa,
YHCJIO NMPOTOHOB M HEUTPOHOB B sijpe, OOIIee YHUCIO 3JEKTPOHOB, PACHpEleICeHHE AJIEKTPOHOB IO 3JIEKTPOHHBIM CIOSIM), MPOCTOE BELIECTBO,
(dbopMyna, Ha3BaHUE M TUII BBICIIIETO OKCUAA U THIPOKCHIA);

Ha3bIBaTh COEAMHEHMSI METAJJIOB M COCTABJIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKkTepu30BaTh CTPOCHUE, 001IMe Pru3nyeckre 1 XUMUYECKHUEe CBOMCTBA MTPOCTHIX BEIIECTB-METAIIIOB,;
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OOBSCHATh 3aBUCUMOCTh CBOWCTB (WJIM TPEJICKAa3bIBaTh CBOMCTBA) XMMHUYECKHUX JJIEMEHTOB-METALIOB (PaanlyC, METANIMYECKHE CBOMCTBA
3JIEMEHTOB, OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA 3JIEMEHTOB) W 00pa3yeMbIX MMHU COCIUHEHUN (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB U THUJIPOKCHUIIOB, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE CBOKMCTBA) OT MOJIOKeHHS B Ilepromnueckoil cuctemMe XuMu4deckux 3jeMeHToB JI. .
Menneneena;

OTHUCHIBATh OOITME XMMHUYECKUE CBOMCTBA METAIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA M SI3bIKA XUMUU;

COCTaBJIATh MOJICKYJIADHBIE YpPAaBHEHHUsI PEAKIUU, XapaKTEPU3YIOIIMX XHUMUYECKHUE CBOMCTBA METAUIOB U MX COCIMHEHUH, a TaKKe
3JIEKTPOHHBIE YPaBHEHUS MTPOIECCOB OKUCIICHUSI-BOCCTAHOBIICHMUS;

ypaBHeHI/Iﬂ 3JICKTp0JIHTPI‘I€CKOfI Jucconuanum, MOJIeKy.H?IpHI)IC, IIOJIHBIC U COKpaHIeHHI)Ie HNOHHBIC ypaBHeHI/Iﬂ peaxunﬁ C y‘IaCTI/IeM
3JIEKTPOJIUTOB;

yCTaHaBJII/IBaTL HpI/I‘II/IHHO'CHeIlCTBCHHI)IG CBA3U MG)KIIy CTpOGHI/IeM aToMa, XHMHHGCKOfI CBA3bI0, TUIIOM KpHCTEUIJIPI‘-IGCKOﬁ peHIGTKI/I MCTAJIJIOB
1 UX COCIMHCHUM, UX OOIMMHU (GU3UIECKUMU U XUMHUYECKUMHU CBOHMCTBAMH;

OIIUCBIBATh XUMHUYCCKHUC CBOﬁCTBa IICJIIOYHBIX U IMICIIOYHO3CEMCIIBHBIX METAJIJIOB, @ TAKXKC aJIIOMHUHUA U KCJIC3a U UX COCIII/IHGHI/IfI C IIOMOIIBHO
€CTECTBEHHOTO (PYCCKOT0 MJIM POJIHOTO) A3bIKA U S3bIKA XHUMHH;

BBIIIOJIHATD, HaGJIIOIIaTL U OIINUCBIBATH XI/IMI/I‘ICCKI/If/'I BKCHepI/IMeHT 110 pacn03HaBaHmo Ba)KHef/'IHII/IX KaTHuOHOB MCTAJIJIOB, FHI[pOKCI/I[[-I/IOHOB;

SKCIIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA METAVIOB M MX COCIMHEHUN, peliaTh SKCIIEPUMEHTAIbHbBIC 3a/1a4M M0 TeMe «MeTauibhy;

OIINCBhIBATH XI/IMI/ILICCKI/Iﬁ BKCHepI/IMeHT C ITIOMOIIIBO €CTECCTBCHHOT' O (pyCCKOI‘O NJIIN pOI[HOFO) SI3bIKA U A3bIKa XUMUHU,

MIPOBOAMTDH PACUEThI IO XUMUYECKUM (POpMYJIaM U YPaBHEHUSM PEaKIUi, MPOTEKAIOIINUX C YIaCTUEM METAJUIOB U UX COCIMHEHUH.

MertanpeameTHble pe3ynbTaThl 00yYeHUs

Yyamuiicst A0JKEH YMETh:

paboTaTh MO COCTABICHHOMY IUIAHY, MCIIOJIb3Ysl Hapsly ¢ OCHOBHBIMHM U JIONOJHUTENbHBIE CPEACTBA (CIIPABOYHYIO JIMTEPATYpPY, CIOXKHbIE
npubopsl, cpeactBa MUKT); ¢ momompro yuutenss oTOupath Uisl pelieHus y9eOHBIX 3a7a4 HEOOXOJIUMBbIE CIIOBApH, YHIUKIIONEINH, CIPABOYHUKH,
AJIEKTPOHHBIE AVCKHU;

COIOCTABJISITh U OTOMPATh MHPOPMAIUIO, MOIYUEHHYIO U3 PA3JIMYHBIX MCTOYHUKOB (CIIOBapH, SHIMKIONEANH, CIPABOYHHUKH, SJIEKTPOHHBIE
JMCKH, ceTb VIHTepHeT);

MPEJICTaBISTh UHPOPMALIMIO B BHIE TaOJIUI, CXEM, OIOPHOTO KOHCIIEKTa, B TOM 4Hciie ¢ npuMeHeHuem cpeacts UKT;

0(QOpPMIISITH CBOM MBICIIM B YCTHOM M NMUCHBMEHHOW PEYM C yYETOM CBOMX YUEOHBIX M KU3HEHHBIX PEUYEBBIX CUTYyallUi, B TOM YHCIE C
npuMmeHenneM cpenacts UKT;

COCTaBJISITh PELIEH3HIO Ha TEKCT;

OCYILIECTBIIATh JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. [Ipaktukym 1. CBOHCTBa METAJUIOB M UX COCAMHEHUH (3 U)

1. OcyiecTBiaeHNE LIETTOYKN XUMUUYECKUX MpeBpaleHuil. 2. [lonydeHnune u cBoiicTBa coeAMHEHU MeTaoB. 3. Pelenne skcrepuMeHTalIbHbIX
3aJla4 Ha pacro3HaBaHUe U MOJyYeHHE COeTMHEHNN METaIJIOB.



[TpenmMeTHbIE pe3yabTaThl O0yUEHUs

Yyamuics A0JKEH YMETh:

oOpartnatecs ¢ 1abopaTopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU IPUOOPaMU B COOTBETCTBUU C MPaBUIAMU TEXHUKHU 0€30MaCHOCTH;

Ha0JII0aTh 32 CBOMCTBAMH METAJIJIOB M X COCAMHEHUN U SIBJICHUSIMU, TPOUCXOSIIUMH C HUMH;

OINKCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 WM POAHOTO) SI3bIKA U SI3bIKa XUMUHU;

JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEJECHHOTO SKCIIEPUMEHTA.

MetanpeaMeTHbIE pe3ybTaThl 00yUeHHUS

Yyamuiics A0KEH YMETh:

OTIpEeeNATh, UCXO/s U3 YUeOHOM 3a/1a4M, HeOOXOIMMOCTh UCIIOIb30BAHMSI HAOIIOICHUS WM SKCIIEPHUMEHTA.

Tema 3. Hemeramner (25 u)

OO0mas xapakTepuCTUKa HEMETaJIoB: moyiokeHue B Ilepuoanueckoit cucteme xumuueckux aneMmeHtoB JI. M. MenneneeBa, 0COOEHHOCTH
CTPOEHHUSI aTOMOB, IEKTpoOTpuLareabHOCTh (D0) KakMepa «HeMeTaudHoCcTHY, psag 0. Kpucramimdeckoe cTpoeHHE HEMETAIOB — MPOCTHIX
BelecTB. Ayuorponus. Duznueckue cBoiicTBa HeMETAIIIOB. OTHOCUTENBHOCTD MOHATUH «METAI» U «HEMETAILD.

Bonopon. Ilonoxenue Bogopona B Ilepuomuyeckoit cucreme xumuyeckux snemeHToB JI. M. MenneneeBa. CtpoeHune aroMa W MOJICKYJIBL.
PuznuecKrue 1 XMMUYECKHE CBOMCTBA BOJOPO/Ia, €r0 MOIYyYEHUE U IPUMEHEHHE.

Bona. Ctpoenue monekynbl. Bomopoanas xuMmudeckas cBsi3b. DH3MYecKre CBOWCTBA BOABL. AHOMAIUU CBOMCTB BOABL. [ MApOQMIBHBIE U
ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOWCTBa BOAbl. KpyroBopor Boabl B mpupoze. Bomoouuctka. Asparusi Bozibl. BbITOBbIE (DUIBTPEHIL
MunepanbHble BOAbL. JJUCTHIIIMpOBaHHAs BO/Ia, €€ MOJIy4eHUE U IPUMEHEHUE.

OO01mas xapakTepuCcTHKa TaJIOr€HOB.

Crtpoenue atoMoB. IIpocTblie BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xaope, 6pome, Gprope u ione. [IpuMeHenne rajJoreHoB U UX COEIUHEHUH B HAPOJIHOM XO0351CTBE.

Cepa.

CtpoeHue aroma, ayuIOTpONUs, CBOWCTBa M mpuMeHeHHe pombOuueckoil cepbl. Oxcuabl cepbl (IV) m (VI), ux momyueHue, cBoiicTBa U
npuMmeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX IMPUMEHEHHE B HApOIHOM X03sicTBe. [Ipon3BOACTBO CEpHOM KUCIIOTHI.

A3oT.

CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MMPOCTOr0 BellecTBa. AMMHAK, CTPOEHHE, CBOWCTBA, MOJMy4YeHHe U npuMeHeHne. Colu aMMOHUS, X
cBoiictBa u mpumenenue. Oxkcunpl azota (1) u (IV).

A3OTHas KUCIIOTa, €e CBOMCTBa W MpuMeHeHHe. HUTpaThl U HUTPHUTHI, poOJieMa MX COACpPX aHHS B CEINbCKOXO3SHCTBEHHOW MPOIYKIUH.
ABOTHBIC yIOOpEHHS.

Dochop.

Ctpoenue aroma, ajuIOTpOIHsI, CBOMCTBa 0enoro u kpacHoro ¢ocdopa, ux npumeHeHne. OCHOBHbIE coeanHeHUs: okcuna ¢ocdopa (V) u
optodochopHas kuciorta, pocatsl. DochopHbie ynoOpeHus.

VYraepon.



Crtpoenue aToma, aJlJIOTponus, CBoiicTBa Moaudukamnuii, mpumenenune. Oxcuasl yriaepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsr:
KaJIBIIUT, CO/Ia, IOTAIll, UX 3HAYCHHUE B IPUPOJIC U KU3HH YEIOBEKA.

Kpemuuii.

CrpoeHue aToMa, KpHUCTANIMYECKUI KpPEMHHUMH, ero cBoicTBa M npumeHeHue. Oxcupa kpemHus (IV), ero mnpupojaHble pasHOBUIHOCTH.
CuinkaTsl. 3HaU€HHE COEMHEHUN KPEMHHUSI B )KMBOW U HEKMBOU npupoje. [IoHsaTre 0 CuaMKaTHON IPOMBIIUIEHHOCTH.

JeMoHCcTpanuu.

OO0pa3ipl raloreHoB — IMPOCTHIX BellecTB. B3auMoieiicTBUE raloreHoB ¢ HaTpUeM, ¢ allloOMUHHEM. BriTecHeHre xj10poM OpoMa Wi Hoja U3
pacTBOpOB MX coJieil. B3aumoencTBrue cepbl ¢ METaulaMu, BOJIOPOJOM M KUCIOPOAOM. B3anmoneicTBre KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C
Mezpto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccraHoBiieHune menu u3 ee okcuaa yriaem. OOpasibl NPUPOIHBIX COCAMHEHUN
xJjopa, cepbl, docdopa, yriepoxa, kpemHus. OOpas3mpl BaKHEHIIUX Ui HAPOTHOTO XO3AWCTBA CyNab(haTOB, HUTPATOB, KapOOHATOB, (ocdaTos.
OO0pasubl cTekIa, KepaMuKH, [IEMEHTA.

JlaGopaTopHbI€ OMBITHI.

20. ITomyuenue u pacno3naBanue Bojgopoza. 21. McciaenoBanue moBepXHOCTHOTO HATSXKEHUS BOABIL. 22.PacTBopeHue nepMaHranaTta Kajius Win
MeAHOro Kymopoca B Bojae. 23. I'maparamusi o6e3BokeHHOro cyibhara memu (II).. 24. O3HakOMJIGHHE C COCTAaBOM MHUHEPAIBLHOW BOABI. 25.
KauectBeHHass peakiusi Ha rajgoreHuA-uoHbl. 26. Ilonmydenuwe u pacmo3HaBaHue Kuciaopoja. 27. I'opeHue cepbl Ha BO3AyXEe U B KHUCIOPO/E.
28.CpoiicTBa pa3daBiieHHOU cepHOU kucnoThl. 29. U3ydenne coiictB ammuaka. 30. PacrioznaBanue coneir ammonus. 31. CoiicTBa pa30aBiieHHOM
a30THOM KHUCIIOTHL. 32. B3auMojelicTBUe KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menpio. 33. ['openne docdopa Ha Bozmyxe U B Kuciopone. 34.
Pacnio3znaBanue ¢ocdaror. 35. I'openune yriis B kuciopose. 36. [lomydeHue yroinbHON KUCIOTHI U H3y4deHue ee cBoucTB. 37. [lepexon kapOOHATORB B
THIPOKapOOHATHI.

38. Paznoxenue ruapokapbonara Hatpus. 39. [TomyueHne KpeMHEBOW KHCIIOTHI M U3YYEHHUE €€ CBOWCTB.

[TpenmMeTHBIE pe3yabTaThl 00yUEHUs

Yyamuiics J0IKEH YMETh:

UCIIOJIb30BaTh NMPH XapaKTEPUCTHKE METAIJIOB U UX COEIUHEHUN TOHATHS: «HEMETaUIbl», «TaJlOTE€HbI», «AJUIOTPOIHbIE BUIOW3MEHEHUSD,
«OKECTKOCTb BOJBI», «BPEMEHHAs KECTKOCTh BOJIBI», «ITOCTOSIHHAS ’KECTKOCTh BOJIBI», «00IIast )KECTKOCTh BOJIB»;

JIaBaTh XapaKTEPUCTHKY XUMUYECKUX 3JIEMEHTOB-HEMETAIJIOB (BOJIOPO/Ia, TAJIOI€HOB, KUCIOPOAa, CEPHl, a30Ta, (ocdopa, yriepoaa, KpeMHUs)
1o ux nosioxkeHuto B [lepuoamueckoii cucteme xumudeckux saemeHToB J1. Y. MenneneeBa (XMMUYECKU 3HAK, MOPSIKOBBIA HOMEp, IEPHO/I, TPYTIIA,
MOJrpyImna, OTHOCUTENbHAs aTOMHAas Macca, CTpOeHHe aToMma (3apsii sapa, YMCIO MPOTOHOB M HEHTPOHOB B sjpe, OOIlee YMCIIO 3JIEKTPOHOB,
pacnpezielieHne AJIEKTPOHOB MO AJIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (pOopMyra, Ha3BaHUE M THUI BBICHIETO OKCHAA U THAPOKCUAA, popmyna u
XapakTep JIETY4ero BOJOPOJAHOTO COCTUHEHHUS);

Ha3bIBaTh COCAMHEHMSI HEMETAJIJIOB U COCTABIIATh UX (POPMYJIbI IO Ha3BAHUIO;

XapakTepu30BaTh CTPOEHUE, 001e Pru3nyeckre 1 XUMUYECKHUEe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB;



OO0BSACHATH 3aBUCUMOCTb CBOMCTB (MJIM IMpPEICKa3bIBaTh CBOMCTBA) XMMHUYECKUX JIEMEHTOB-HEMETAIIOB (paanyc, HEMETATINYeCKHE CBOICTBa
3JIEMEHTOB, OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA 3JIEMEHTOB) W 00pa3yeMbIX MMHU COCIUHEHUN (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB U THJIPOKCHJIOB, JIETYYUX BOJOPOJHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA) OT MojiokeHus B Ilepmonmyeckoii
cucteMe xuMuueckux snemeHToB J[. 1. MeHeneena;

OIKCHIBAThH OOIINE XMMHUECKHUE CBOICTBA HEMETAJNIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 HIIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIDHBIE YpPaBHEHMSI pPEaKLMM, XapaKTEpU3YIOIIMX XUMHYECKHE CBONCTBA HEMETAJUIOB U HX COCIMHEHUI, a TaKkxke
AJIEKTPOHHBIEC YPaBHEHUS MPOIIECCOB OKUCICHUA-BOCCTAHOBIICHUS;

YPaBHEHHUS 3JIEKTPOJIUTUYECKON JMCCOLMALMU; MOJIEKYJISIPHBIE, IIOJIHBIE M COKpAllleHHbIE MOHHBIE YpPaBHEHUS pEakUud C y4dacTHEM
ANEKTPOJIUTOB;

YCTaHABJIMBAaTh IPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXJYy CTPOCHHEM aTOMa, XHUMHUYECKOW CBSA3bIO, THIIOM KPUCTAIUIMUECKON PpELIETKU
HEMETAIJIOB U UX COSAMHEHUH, NX OOIMMH (PU3NUECKUMH U XUMHYECKUMHU CBOMCTBAMH;

OIMCBHIBATh XUMHYECKUE CBOICTBA BOJIOPO/IA, TAJIOTEHOB, KUCIOPOa, CEphI, a30Ta, Gocdopa, rpaduTa, armMasa, KpeMHHS U UX COSIUHEHHN C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU POJIHOTO) SI3bIKA U SA3bIKA XUMUMU;

OINMCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTHU BOJIbI U BBIIOJIHATH COOTBETCTBYIOLINI UM XUMUYECKUM SKCIIEPUMEHT;

BBITNIOJHATh, HAOMIOAATh U OMHMCHIBATh XUMUYECKUN IKCHEPUMEHT MO PACMO3HABAHHIO MOHOB BOJOPOAA U aMMOHMS, cyib(dar-, kapOoHaT-,
CHJIUKaT-, hocdat-, XIopua-, OpOMHI-, HOTUI-HOHOB,

9KCIIEPUMEHTAIILHO UCCIIEI0BAaTh CBOWCTBA METAIIJIOB U UX COSJAMHEHUN, pellaTh SKCIIepUMEHTANIbHBIE 3a/1a4u 110 TeMe «Hemeramiby;

ONMCHIBATh XUMUYECKUH KCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOJUTH PacyeThl 10 XUMHUECKUM (POpMyJIaM U YpPaBHEHHUSIM PEAKLUH, IPOTEKAIOIIUX C yYaCTHEM HEMETAJUIOB M UX COEIMHEHHH.

MertanpeameTHble pe3yabTaThl 00y4eHHUS

Yyamuiics 10IKEH YMETh:

OpraHU30BBIBATH YUEOHOE B3aUMOECUCTBHE B IpynIe (paclpeaensTh poiu, JOroBapuBaThCs APYT € APYTOM U T. 11.);

npeaBUAETh (IPOrHO3UPOBATh) MOCIEACTBUS KOJJICKTUBHBIX PELICHUH;

MOHMMATh IPUUMHBI CBOETO HEYCIIeXa U HaXOAUTh CIIOCOOBI BBIXOA U3 3TOM CUTYaLUU;

B JIMAJIOTe C YUYUTEJIEM YYUTHCS BbIpabaThIBaTh KPUTEPUU OLIEHKU U ONPEACIIATh CTENEeHb YCHEIIHOCTH BBINOJIHEHUS CBOEH paboThl U paboThI
BCEX, UCXOJI U3 UMEIOLINXCSA KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS UMU B XO/I€ OIICHKH M CAMOOLIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTUPYS €€;

HOJTBEPXKIaTh APTyMEHTHI (haKTaMH;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIATh IPYTUX, NBITAThCS IPUHUMATH JPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar 1o onpeneaecHHon popme;

OCYILIECTBIISATE KOCBEHHOE Pa3AeINTENBHOE 10KA3aTEIbCTBO.

Tema 4. Tlpaktuxym 2. CBolicTBa coequHEeHNI HeMeTauoB (3 4)



1. Pemenne sxkcnepuMeHTanbHbIX 3a7ad 1o teme «lloarpymnma rajoreHoB u Kuciaopoja». 2. PelieHue 3KCHEpUMEHTANbHBIX 3a/ad 0 TeMe
«[Toarpynmna a3ora». 3. [loxyuenue, cobupanue 1 paclo3HaBaHUE ra3oB.

[TpenMeTHBIC pe3yabTaThl O0yUCHUs

VYyamuiicst 10JKEH YMETh:

oOparatecs ¢ 1adopaTopHbIM 000pYIOBaHUEM M HATPEBATEILHBIMH MTPUOOPAMU B COOTBETCTBUU C NMPABUIAMH TEXHUKHU 0€30MIaCHOCTH;
HaOJII0aTh 32 CBOMCTBAMH HEMETAIIJIOB M X COSAMHEHUHN U SIBJICHUSMH, TPOUCXOASAIINMH C HUMH;

OMUCHIBATh XMMHUYECKUHN IKCIIEPUMEHT C TTOMOIIbIO €CTECTBEHHOTO (PYCCKOr'0 MJIM POJIHOTO) SI3bIKA U A3BIKA XUMUH;

JIeJIaTh BBIBOJIBI 110 pe3yiIbTaTaM MPOBEJCHHOTO SKCIIEPHUMEHTA.

MertanpeameTHble pe3yabTaThl 00yueHUs

Yyamuiics 107KeH yMeTh:

ONPENIENATh, UCXO/Is1 U3 YUEOHOM 3a/1auu, HE0OOXOAUMOCTh HUCIIOIb30BaHUs HAOIIOICHUS UJIM SKCTICPUMEHTA.

Tema 5. O6o0mnIeHNE 3HAHMI TIO XUMHUH 32 KypC OCHOBHOM 1IKOJbI. [TonroToBka k rocynapcTBeHHO# uroropoit arrecrauuu (IMA) (12 u)

[Tepuonuueckuii 3akoH u Ileproauueckas cucrema xumuyeckux sneMmeHToB J[. M. MenneneeBa. @u3nueckuil cMbICI MOPSIKOBOrO HOMEpa
3JIEMEHTa, HOMEPOB IEPHUOAA U TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUM B Iepuojax U Ipylnax B CBETE
IPEJCTABICHUN O CTPOCHUHU aTOMOB 3JIEMEHTOB.

3HaueHue MEepPUONYECKOro 3aKOHA. BUIbI XMMHUECKHMX CBS3€M M THUIBl KPUCTAUIMYECKUX pelIeTOK. B3auMoCBsI3b CTpOEHMS U CBOMCTB
BemiecTB. Kiaccudukanys XMMUYeCKUX peakiiii Mo pa3InyHbIM ITPU3HAKaM (YMCIIO U COCTaB pearupyromx U 00pa3yroixcs BeIeCTB; HaTuyKe

rpaHunbl paszgena (as; TemIoBod HPQPEKT; U3MEHEHHE CTENEHEH OKHMCICHHMsS AaTOMOB; HCIOJIb30BAHME KATalIM3aToOpa; HAIPABICHHE
npotekanus). CKOpOCTh XMMMYECKHX peakiuil U (akTopsl, Biausmoomme Ha Hee. OOpaTMMOCTh XMMHUYECKMX pEeakIUid M CHocoObl CMEIeHUs
XUMHUYECKOTO PaBHOBECHS.

IIpocTeie M cioOXHBIE BellecTBAa. MeTalubl M HEMETAJIbl. [ €HeTHueckue psAapl MeTalla, HEMETAaula M MEepeXOonHOro meramuia. OKCUAbIU
TUIPOKCHUIBI (OCHOBAHHUS, KUCIOTHI, aM(OTepHble TUAPOKCUABI), cosd. X cocraB, kiaccupukanys u oOIre XUMHUYECKHE CBOMCTBA B CBETE TEOPUU
NNEKTPOJINTUYECKON JUCCOLUALINH.

JlngHOCTHBIE PE3yNbTATHl O0YUCHUS

Yuyanuiics 10JDKeH:

3HaTh U TIOHMUMAaTh. OCHOBHBIE HCTOPUYECKHUE COOBITHS, CBS3aHHBIC C PA3BUTHEM XHMHH U OOIIECTBA; JOCTWKEHUS B O0JIACTH XHUMHUH U
KYJIbTYPHBIE TPAauIUU (B YACTHOCTH, HAYYHBIE TPAJUIIMN) CBOCH CTpaHBI, OOIIEMUPOBBIE JOCTHKEHHS B OOJIACTH XMMHH;, OCHOBHBIC MPUHIIUIIBI U
MpaBujia OTHOIIEHUS K MPUPO/IC; OCHOBKI 3JJ0POBOTO 00pa3a KU3HH U 3J0POBHECOEPETAIONINX TEXHOIOTHIA;

MpaBUJia TMOBEACHUS B YPE3BBIYAMHBIX CHUTYAIUSX, CBSI3aHHBIX C BO3JCHCTBHEM pAa3IMYHBIX BEIIECTB, OCHOBHBIC MpaBa U OOSI3aHHOCTU
rpakJaHWHA (B TOM YHCIIE yUalIeTrocs), CBI3aHHbIE C TUYHOCTHBIM, TPO(PECCHOHAILHBIM U KU3HEHHBIM CAMOOTIPEICTICHUEM;



COLMAIBHYIO 3HAYMMOCTb U COJIepKaHue MPodeccHii, CBA3aHHBIX C XUMUEH;

UCIBITBIBATh: YYBCTBO TOPAOCTU 3a POCCHUHCKYK) XMMHMYECKYI0 HAyKy U YBA)KEHHME K HCTOPUM €€ Ppa3BUTHUSA; YBAXXCHUE U IIPUHATHE
JTOCTIDKEHUH XUMHH B MUPE; JTFO00BB K TIPUPOJIC; YBOKEHHUE K OKPYKAOIIHUM (YUaITUMCS, YIYUTEIISIM, POJUTEISM H JIP.) — YMETb CIIYIIATh U CIBIIIATh
napTHepa, NpU3HaBaTh NPAaBO KaXJIOT0 Ha COOCTBEHHOE MHEHHE, IPHHUMATh PEUICHUS C YY€TOM IMO3UINI BCEX YUACTHUKOB; YyBCTBO IPEKPACHOTO H
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPALICHHUI; CAMOYBXEHUE U AYMOILIMOHAIBHO-TIOJIOKUTEIIEHOE OTHOIICHUE K
cebe;

NPU3HABATH: IICHHOCTH 37I0POBBS (CBOETO U IPYTHX JIFOJICH ); HEOOXOIMMOCTh CAMOBBIPAYKEHHSI, CAMOPEATM3AIINHT, COIIMATLHOTO PU3HAHHS,

0OCO3HaBaTh. TOTOBHOCTH (I/IJII/I HeFOTOBHOCTI)) K CaMOCTOATCJIbHBIM IIOCTYIIKaM U I[CﬁCTBHSIM, OTBCTCTBCHHOCTD 3a UX PE3YyJIbTaTbl; TOTOBHOCTDH
(MM HETOTOBHOCTB) OTKPBITO BBIPKATh U OTCTAMBATH CBOIO MO3MIIMIO U KPUTUYHO OTHOCHTBCS K CBOUM TOCTYIIKAM;

MIPOSIBIISATE: IKOJIOTHYECKOE CO3HAHHKE; JTOOPOKEIATeILHOCTD, TOBEpHE U BHUMATEIHHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYAHHYECTBY H JIPYKOE,
OKa3aHHMIO TOMOIIM TEeM, KTO B HEH HYXKIaeTcs; OOOOIICHHBINH, YCTOWYHMBBIA W W30HMpaTEIbHBIN IO3HABATCILHBIA WHTEPEC, MHUIUATHBY U
0003HATEIBHOCTh B M3YYCHUU MUPA BEIIECTB U PEAKIUI; 11eJICyCTPEMICHHOCTh M HACTOMYMBOCTD B JIOCTHKEHUU 1I€JI€H, TOTOBHOCTD K MPEOA0JICHUIO
TPYAHOCTEH; yOCKICHHOCTh B BO3MOXXHOCTH ITO3HAHUSI IIPUPOJIbI, HEOOXOJAUMOCTH Pa3yMHOI'O MCIOJIb30BAHUS JJOCTHIKEHUI HAYKH M TEXHOJIOTHU IS
pa3BUTHUs 00IIECTBA;

YMETh:  yCTAHABJIMBAaTh CBSI3b MEXIY LEIbI0 HM3YYCHHUsS XHUMHHA M TEM, JUIS 4YEro OHAa OCYIIECTBIsETCS (MOTHBaMH); BBINIOJIHSTh
KOPPUTHPYIONIYIO CaMOOIICHKY, 3aKJIFOYAIONIyIOCS B KOHTPOJE 3a MPOIECCOM H3Y4YCHHS XHMHH W BHECCHHM HEOOXOIHWMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIHMX ATAlaM U CIoco0aM M3y4eHHs Kypca XUMHUH; BBIIOJIHITh PETPOCIIEKTUBHYIO CAMOOLICHKY, 3aKJIFOYAIOIIYIOCS B OLIEHKE MpoIecca U
pe3yJibTaTa U3y4eHHusl Kypca XMMHUHM OCHOBHOM IIKOJIBI, TOJIBEICHUU UTOIOB HA OCHOBE COOTHECEHHUS LIETIEH U PE3YIIbTATOB;

CTPOHThH >KM3HEHHBIC M MPO(ECCHOHAIBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKHUX, MOJUTHUECKUX U IKOHOMHYECKHX
YCIIOBUI; 0CO3HABATh COOCTBEHHBIC IIEHHOCTH U COOTBETCTBHE UX

NPUHUMACMBIM B JKU3HU PEIICHUSM; BECTH TUAJIOT HA OCHOBE PABHOINPABHBIX OTHOIICHHWIA M B3aMMHOTO YBa)KEHHsI; BBIICISITh HPABCTBCHHBIH
ACIICKT IOBCACHHUA M COOTHOCHUTH ITOCTYIIKH (CBOI/I U Opyrux J'IIO)IGfI) A COOBITHS C MNPUHATBIMHA J3THYCCKMMH HOpMaMH; B IMPEACIaxX CBOUX
BO3MOYXHOCTEH MPOTUBOJICHCTBOBATD JCHCTBUSIM UM BIUSHUSAM, MPEICTABISIONIUM yTPO3Y KU3HH, 3I0POBbIO U O€30MaCHOCTH TUYHOCTH U OOIIECTBA.



I[lnanupyemblie pe3yabTaTbl 00y4eHUs:

BbinyckHUK HayuHTCS:

* ONMCHIBaTh CBOMCTBA TBEPABIX, )KUIKUX, TA3000pa3HbIX BEILECTB, BBIJIEINSS X CYLIECTBEHHbIE IIPU3HAKH;

* XapaKTepU30BaTh BELIECTBA 10 COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIMBAThb IIPUYMHHO-CIIEACTBEHHbBIE CBS3M MEXIY JaHHBIMU
XapaKTepUCTUKAMHU BEILECTBaA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUH «aTOM», «MOJIEKYJIa», «XUMHYECKHH 3JEMEHT», «IPOCTOE BELIECTBOY», «CIIOXKHOE
BEIIECTBOY, «BAJIEHTHOCTbY, UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTAB MPOCTEHUIITNX BEMIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYIT U CYHTHOCTh XUMHUYECKUX PEAKIHUN C MOMOIIBI0 XHMUYECKHX
yYpaBHEHUH;

* BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB, a TAKXKE MACCOBYIO JIOJI0 XUMUYECKOIO 3JIEMEHTA B COSIMHEHMSIX
U1l OLIEHKHU MX MPaKTUYECKOW 3HAYMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMUsI, KUCIIOTHI, COJIU;

* KJIacCU(PULIMPOBATh OKCU/IbI U OCHOBAHMS IO CBOWCTBAM, KUCJIOTHI U COJIU IO COCTABY;

* [I0JIB30BATHCA JTA0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOH TTOCYI0H;

* [IPOBOJIUTh HECJIOKHBIE XUMHUYECKUE OIBbITHI M HAOIIOJCHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B IIpOLECCE UX MpEBpalleHuil; cobaoaaTh
IpaBWJia TEXHUKHU 0€30IaCHOCTH MPY NPOBEACHUH HA0II0IE€HNUH U OIBITOB;

* pa3nuyaTh 3KCIEPUMEHTAIBHO KUCIOTHI U IIEN0UH, NOIb3YACh HHAMKATOPaMH; OCO3HABAaTh HEOOXOIUMOCTh COOIIIOIEHHS Mep OEe30M1acCHOCTH
IIpHU 0OpaIeHUH ¢ KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh CMBICI iepuoanueckoro 3akoHa J[. 1. Menneneesa;

* ONMCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTEpU30BaTh COCTAB aTOMHBIX SJIEP M PACHPENEICHHE UYUCIA DJIEKTPOHOB IO DJIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKHX JJIEMEHTOB
MaJlbIX NEPUOJIOB MEPUOINYECKON CUCTEMBI, a TAK)KE Kallusl U KaJbIIMs;

* pa3nu4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETMOJISAPHYIO U METAJUIMUECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BElIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKHX;

* XapaKTepU30BaTh XUMUUYECKHE JIEMEHTHl U UX COCTUHEHUs Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB B MEPHUOANYECKON CHCTEME U 0COOEHHOCTEH
CTPOEHHS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAUEHUE MEPHOJUYECKOIO 3aKOHA U MEPUOJUYECKON CHCTEMBbl XMMHMUYECKHUX JJIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XMMHUUECKUX MPOIECCOB U X MPUHLIUIINATIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBATh IIPU3HAKU U YCJIOBHS IPOTEKAHMSI XUMHUUECKHUX PEAKIIMIL;



* YCTAHaBJIMBATh MPHUHAMAICKHOCTh XMMHUUYECKONH PEAKIMU K ONpPENeNEHHOMY THUIYy IO OJHOMY M3 KJIACCU(HUKAIMOHHBIX NPH3HAKOB: 1) mo
YHUCIY M COCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKUUHU (PEaKLUU COCTUHEHMS, PA3I0KEHHUS, 3aMEUICHUs M OOMeHa); 2) MO BBIACICHUIO WIIH
MOTJIOIEHUIO TEIUIOTHI (PeakIMK 3K30TEPMHUUYECKHE U SHIOTEPMUYECKHE); 3) 10 U3MEHEHHIO CTENIEHEH OKHUCIIEHUS XMMUUYECKUX 3JIEMEHTOB (peaKkuuu
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpolecca (peakiui oopaTuMblie 1 HEOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHUS HJIEKTPOJIUTUYECKON JUCCOLMALUN KUCIIOT, LIeJI0Yel, coell; MOoIHbIe U COKPALIEHHbIE HOHHBIE YPABHEHUS peaKIUii
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

* IPOrHO3UPOBATh MPOJYKThl XMMHUYECKMX peakuuil 1mo (opMyiaam/Ha3BaHMSAM HCXOJIHBIX BELIECTB; ONpPENEJATh MCXOIHbIE BELIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIIUH;

* COCTaBJISITh YPaBHEHMsI peaKIfii, COOTBETCTBYIOILUX [1OCIEI0BATEILHOCTH («IEMOYKE») NPEBPALCHUH HEOPraHUUYECKUX BELECTB Pa3InYHbIX
KJIACCOB;

* BBISIBJIATH B IPOLIECCE SKCIIEPUMEHTA ITPU3HAKH, CBUIETENILCTBYIOIIUE O IPOTEKAaHUU XMMHUYECKON peakLuy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* ONpEAEIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 N3MEHEHUIO OKPACKU MH/IMKATOPOB;

* IPOBOJIUThH KAUECTBEHHBIE pEaKLu, MOATBEPKIAIOIINE HATMUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpEeAETATh NPUHAAJIECKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIII: METAlIbl MU HEMETaJlIbl, OKCH]IBI,
OCHOBaHUS$, KUCJIOTBI, COJIU;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIbI HEOPraHMYECKHX COEJMHEHUH IO BaJEHTHOCTSAM MU CTENEHSAM OKMCIEHHS 3JIEMEHTOB, a TaKKe 3apsijaM HOHOB,
YKa3aHHbBIM B TaOJIMIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

* O0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUYECKHX U XMMHYECKHX CBOMCTB MPOCTHIX BEIIECTB (METAIJIOB U HEMETAJUIOB) M MX BBICIIUX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JUJIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl KaXKI0T0 U3 KJIACCOB HEOPTAaHUYECKUX BEIECTB: KUCIOT, OCHOBaHUI, CoJel;

* IPUBOANUTH IPUMEPHI PEAKIUH, TOATBEPKAAOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAaHHUM U COJIEH;

* ONPENIENATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OaNaHC (U1 M3YYEHHBIX peakinil) Mo NpeIoKEHHBIM CXeMaM peaKIvii;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

BbinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNTHCSH:
* TPAaMOTHO 0OpaIaThCs C BENIECTBAMH B TIOBCETHEBHOM JKU3HU;
* 0CO3HABaTh HEOOXOAMMOCTH COOJIFOICHUS TIPABHIT IKOJIOTUYECKH OE30MacCHOTO MOBEACHUS B OKPYKAIOIIEH MPUPOTHON Ccperie;



* IOHUMAaTh CMBICII U HEOOXOJUMOCTh COOJIIOJICHHS MPEANTUCAHUMN, TPEAIaraeMbpiX B HHCTPYKIUSIX IO HCIIOJIB30BAHHUIO JICKAPCTB, CPEJICTB
OBITOBOW XMMHH U JP.;

* HCIIOJIB30BaTh TPUOOPETEHHBIE KIIIOYEBBIE KOMIICTCHTHOCTH IPH BBITIOJIHEHUH HCCIIEOBATEILCKAX IMPOSKTOB IO W3YYEHHIO CBOICTB,
CTIIOCOOOB MOJYYSHHS U PACIIO3HABAHUS BEIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YSl CPEICTBA YCTHOW W THChMEHHOH KOMMYHHUKAIMU IMPH PaboTe C TEKCTaMHU
y4eOHUKA U JOIMOJHUTEIBHON JIUTePaTypOl, CIIPAaBOYHBIMH TaOIHIIAMH, MIPOSBIISATH TOTOBHOCTh K YBKCHHIO MHOM TOYKHU 3pCHHS MPU 00CYKICHUU
pe3yIbTaTOB BBITIOJIHEHHOM PaOOTHI,

* OOBEKTHBHO OILICHWBATh MH(POPMAIMIO O BEIIESCTBAX U XUMHUYECKHX TPOIECCaX, KPUTUICCKH OTHOCUTHCS K TICEBIOHAYYHOH HMH(OpMAIINH,
HEI00POCOBECTHOM peKIlaMe, KacaroIIeHcsl HCIIOJIb30BaHMsI Pa3JINYHbBIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS TIPAKTHYECKOM IeATEITFHOCTH YEIOBEKa,

* ONKCHIBATh U3YUCHHBIC OOBEKThI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* MPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX IEePHOJUYECKONH CHUCTEMBI XUMHUYECKHX JJICMEHTOB JUIS OOBSICHCHHS W TPCIBUICHUS CBOWCTB
KOHKPETHBIX BELICCTB;

* pa3BuBaTh HMH()OPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIyOJICHUS 3HAHUN 00 HMCTOPUU CTAHOBJICHHS XUMHUYECKOW Haykw, e€
OCHOBHBIX TOHSTHH, MEPUOJUYECKOTO 3aKOHA KaK OJHOTO M3 BaKHEHIIMX 3aKOHOB IMPHPOJIbI, & TAKXKE O COBPEMEHHBIX JIOCTHIKCHHUSAX HAYKU U
TEXHHKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPAaBHEHUS 110 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* PUBOJIUTH MTPUMEPHI PEAKITUH, TOATBEPTAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEX/Ty OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHUX BEICCTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHSI PA3IMYHBIX (DaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUYECKOUN peaKIlnu;

* MPOTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHSI Pa3IMYHbIX ()aKTOPOB HA CMEIIEHUE XUMUICCKOTO PAaBHOBECHSI.

* MPOTHO3UPOBATH XMMUYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* MPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIMTEIHHBIC MM BOCCTAHOBUTEIIBHBIE CBOWCTBA C YUETOM CTENIEHEH OKHWCIICHUS
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB;

* BBISIBIISATH CYIIECTBOBAHKE FEHETHUECKOM B3aUMOCBSI3M MKy BEIISCTBAMU B PSIY: MPOCTOE BEIIECTBO — OKCHJI — THIAPOKCH — COJIb;

* OPraHU30BbIBATh, MPOBOAUTH YUICHUYECKUE MPOEKTHI [0 UCCIEAOBAHUIO CBOIMCTB BEIIECTB, MMEIOIINX BaXXHOE MPAKTHUECKOE 3HAUCHHUE.



Onncanne y4yeOHO-METOAUYECKOT0 M MATEPUAIBLHO-TEXHHUYECKOr0 olecnevyeHus:
YuyeOHO — MeTOAMYECKOE OOecTieyeHue

1 .ITpumepHast mporpaMMa OCHOBHOTO 001IeT0 00pa3oBaHus IO XUMUH (0a30BbIi YPOBEHbB);

2.ABtopckas nporpamma O.C.I'abpuensna, coorBercTBytomas ®@enepaibHomy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO
ob1iero oOpazoBaHus U AomylieHHas MuHucTepcTBoM obpazoBanus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn [Iporpamma Kypca XumMuu 115t
8-9 xnaccoB obmieoOpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: Jlpoda, 2016r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HactonpHas kHUTa yauTens. Xumus. 9 k 11.: Meroaudeckoe nmocodue. — M.: Ilpoda, 2012r

4. Xumus. 9 k 11.: KonTponbHble 1 ipoBepounblie paboThl kK yueoHuky O. C. ['abpuensna «Xumusd. 9 / O. C. I'abpuensn, [1. H. bepeskun, A. A.

VYurakosa u ap. — M.: [Ipoda, 2016r.
5.I'abpuensn O. C., Ocmpoymos U. I'. U3ydaem xumuto B 9 k 11.: Jlugakrudyeckue marepuansl. — M.: bauk mmoc, 2009r.

6.7 abpuensn O. C., fluwykosa A. B. Pabouas tetpans. 9 x 1. K yue6uuky O. C. 'abpuensna «Xumus. 9». — M.: [poda, 2012r.
7.Iabpuenan O. C., Bockoboiinukosa H. Il. Xumus B Tecrax, 3afaudax, yHpaxkHeHusx. 8— 9 ki.— M.: JIpoda, 2009r.

IToypoyHoe niIaHupoBaHue

Ne Tema n Tun Ha JIEeMEHTBI ILi1anupyeMsble pe3y/abTaThl
1/ ypoka Ta COJep KaHuUs. IIpeamerHbIe Meranpeamernsie Y'Y /1 JInunocrHbie
- DJIEKTPOHHBIE YV
PE€CYPCHI.
BBEIICHHG. Oﬁlllaﬂ XAPaKTEePUCTHKA XUMHYECCKUX IJIEMECHTOB U XUMHYIECCKHUX peaKHHﬁ. HepHOIII/I‘IECKI/Iﬁ 3aKOH "
nepuoanvecKas cucreMa xumuieckux 3JjemenToB JI.M.Mengeseea. (104.)
1. | XapakrepucTuk BBoHBII HHCTPYKTAX MO Hayuamca: xapakrepuzoBaTb | PeryasiTUBHbIE: CTaBsT yueOHbIC DopMupyIOT
a XHMHYECKOrO OTu Tb. XAMHYECKHE JIeMeHTHI 1-3 — | 3aJa4u Ha OCHOBE COOTHECEHHS TOTO, OTBETCTBEHHOE
IEMEHTA Ha XapaKTepUCTHKa XHMUe- ro Hepuoja 1o ux 4TO YK€ U3BECTHO U YCBOEHO OTHOILIEHHE K
CKOrO 5JICMCHTA TIO nonoxkenuto [ICXD J1.1. y4aInumMcsi, ¥ TOTO, YTO eIIé YYEHHIO
OCHOBAHHUH €ro nosoxenusto B [ICXD Z[H M
Meneneesa. CHIIeNeeBa. HEU3BECTHO
ITOJIOKCHU B JIeMOHCTpALHS: MOJIEITH Tonyuam 6o3mozcrHocmo ITo3HaBaTeJbHbIE:CAMOCTOSITEIBHO
HepI/IQ TAYECKON ATOMOB 2JIeMEHTOB 1-3 —1o HAy4yumsCs: ONUCHIBATD BBIZICITISIIOT U (POPMYITHPYIOT
crcTeMe MEPHOJIOB U3y4YeHHBbIE OOBEKTHI KaK MO3HABATENBHYIO LEIb
i’ CHCTEMBI, IIPUMEHSISI JIOTHKY KoMMyHuKaTHBHBIE: HOPMYITHPYIOT
Co CHCTEMHOT'O aHajn3a COOCTBEHHOE MHEHHE U MO3ULHIO,
Menneneesa 3a/1a10T BOIIPOCHI, CTOST HOHSATHBIC JIS
napTHepa MOHATHS
2. | CpoiicTBa XuMHUYeCKHe CBOMCTBA OK- Hayuamcsa: waseiath o0me | PeryasiTHBHbIE: CTaBsT yueOHYIO [posBistoT




OKCHUJIOB,
KHUCIIOT,
OCHOBaHHUI U
coJlieii B cBeTE

CHJIOB, OCHOBAHHUM , KUCJIOT,
COJIEH B CBETE TEOPUH
3JIEKTPOIUTUIECKON
JTUCCOLMAIIMH U OKUCIICHHS-
BOCTAaHOBJICHHS

XUMHUYECKHE CBOMCTBA
KHCJIOTHEIX, OCHOBHEIX
OKCHJIOB, KHCIIOT, OCHOBaHHM
u coset ¢ mozuiuu TO/;
MIPUBOJIUTH IPUMEPHI

3a7ja4y, ONpeIestoT
MIOCIIEI0BATENBHOCTD IIPOMEXKYTOUHBIX
Lesei ¢ yueToM KOHKPETHOTO
pe3yJibTarta, COCTABISIOT IJIaH U
aITrOPUTM AEUCTBUI

YCTOMUUBBIN
yueOHO —
MO3HABATEIILHBIN
HWHTEpEC K HOBBIM
criocobam

TCOpHUH peaxIyii, TOATBEPKAAFOIINX IHo3HaBarTe/bHbIE: pelIeHus 3a1a4
DIIEKTPOJIUTUYC XMMHYECKHE CBONCTBA: CaMOCTOSITENILHO BBIIEISAIOT
CKOIf OKCHJIOB, KUCIIOT, OCHOBaHHH, | (OPMYyIHPYIOT IO3HABATENbHYIO IENb,
COJIEH; OTPENEISITh BEMECTBO | HCIOB3Ys OOIIIE IPHUEMBI PEIICHUS
AucconHaiy u - oxucnminb U BEUIECTBO — 3a1a4y g P P
OKHCJICHUA- BoccTtaHoBUTENb B OBP; KoMMyHUKAaTHBHBIE:
BOCCTAHOBJICHH Honyuam eo3moorcnocms KOHTpOJIL M OlLIEHKA JEeUCTBUH
P Hay4umucs: IPOrHO3UPOBATh | IapTHEpPa
CIIOCOOHOCTD BEIECTBA
MIPOSIBIIATE OKHCIUTEIbHEIE
WJIA BOCCTAHOBUTEIbHBIE
CBOICTBa C yUETOM CTENEHEHN
OKHCIIEHHS DIIEMEHTOB,
BXOJSILUX B €70 COCTaB
3. | AmdorepHbie IonsTre 0 nepexoaHbIX Hayuamca: xapakrepuzoBats | PeryasiruBHbIe: IIposBasroT
OKCHUIBI U SJIEMCHTaX. A}’I(I)OTGPHOCTB- XUMHUYECKHE CBOMCTBA [IprHUMAIOT U COXPAHSIOT Y4eOHYIO JIOOpOKETaTeNbH
Tenernueckuit psia amM(OTEepHBIX OKCUIOB U 3a7a4y, yYUThIBAIOT BBIICICHHBIC OCTb,0T3BIBUUBOC
TANPOKCHBI NEPEXOHOrO3JIEMCHTA. THIPOKCHUIOB; UCIOJIE30BATh Y4HUTEIEM OPUEHTUDPBI ACUCTBYSI B Th, KaK
JIa6.onmit: 1.ITonyuenue IPU XapaKTePUCTUKE BEIIECTB | HOBOM y4eOHOM MaTepHaje B [IOHUMaHUE
THAPOKCH/IA THHKa 1 HOHATHE «aM(pOTEPHOCTHY, COTPYIHHYECTBE C YUUTEIIEM YYBCTB
MCCICNOBAHUE ETO CBOUCTE IIPOBOJIUTE OIIBITHI, Io3naBaTebHbIE: IpYruxXofei u
MOATBEPKIAIOIINE CraBsr u GopMyIHpYIOT IPOOIEMY conepexruBaHue
XMMHYECKHE CBOMCTBa ypOKa, CaMOCTOSITENILHO CO3Jal0T UM
aM(OTEepHBIX OKCHIOB U AITOPUTM JEATENLHOCTH IIPH PELIEHUN
THJIPOKCUIOB; po0IeMbl
Tonyuam eosmodicnocms KoMMyHuUKaTHBHBIE!
Hay4umucs: 0CO3HABATh [IposBASIIOT aKTUBHOCTH BO
3HAUEHUE TEOPETUYECKUX B3aUMOJICHCTBUM [l PELLICHUS
3HAHUH JUI IPAKTUUECKOU TI03HABATEIBHBIX U
JIESTENIBHOCTH YEJI0BEKA KOMMYHHUKATHBHBIX 331a4(3a1a10T
BOTIPOCHI, (HOPMYITHPYIOT CBOU
3aTpyIHEHUs, IpeUIaratoT OMOILb B
COTPYJTHUYECTBE)
4, HCpI/IO JTHYECKUA Crpykrypa [ICXD [1.W. Hayuamcs: onuceiBath U PeryasituBHble: Onpenenstor

u

Menpeneesa. Ctpoenue

XapaKTepru3oBaTh Ta6J'II/I‘lHyIO

ITnanupyroT cBoM neiicTBUS B

CBOIO JIMYHYIO




3aKOH U
Ilepuonnueckas
cucreMa

. .
Meupeneena B
CBETE YUYCHHS O
CTPOEHUHU aTOMa

atoma. OU3NUeCKui CMBICT
MOPSIKOBOI'O HOMepa, HoMepa
nepuoja, HoMepa TPYIIIbI XH-
MHYECKOT0 3JIEMEHTa B
[ICXD .M. Menneneena.
TTpU4MHbBI U3MEHEHUS
CBOMCTB XUMHUECKHUX
3JIEMEHTOB U MX COEIMHEHUI
B IIEPHOAX U TPYIIaXx,
rnaBHbIX noArpynmax [ICXO
JI.. Menneneepa,
JleMoOHCTpanus: pa3IuyHbIe
(hopmbI TAOIHIL
MEPUOMYECKON CUCTEMBI.
Jla.onbIT:
2.MoaenupoBaHue
noctpoenus [leproandaeckoit
cuctemsl JI.1. Menaeneena

¢bopmy TICXD JI.A.
MenaeneeBa; nenaTh
YMO3aKJIIOUEeHUS O XapaKTepe
W3MCHEHHS CBOWCTB
XUMHYECKHUX 3JICMCHTOB C
YBEIMYCHHEM 3apsI0B

ATOMHBIX SAJCP.
HOJZyllam B03MOMNCHOCMb

Hay4umucs. IPUMEHSTD
3HAHMS O 3aKOHOMEPHOCTAX
TIEPUOANYECKOI CUCTEMBI
XUMHUYECKHUX JIEMEHTOB JJIs
OOBSICHECHHSI U TIPCABUICHUS
CBOMCTB KOHKPETHBIX BEILECTB

COOTBETCTBHUHU C TTOCTABJICHHOU
3ajauen u YCJIOBUAMU €€ peain3aliun

Ilo3naBaTenbHBIE: CTABAT

7 GOPMYIHPYIOT LEIH U TIPOOIEMBI
YPOKa; OCO3HaHHO U IIPOU3BOJIEHO
CTPOSIT B YCTHOHM M ICEMEHHOHN (opme

KoMMyHUKaTUBHBIE!
Bnagenue MOHOIIOTMYECKOU U
JManoruueckoi popmamu peun

HO3ULUIO,
a/ICKBaTHYIO
muddepeHumposa
HHYIO
CaMOOLICHKY
CBOMX YCIIEXOB B
yaebe

XumMugeckas XuMH9ecKasi OpraHu3anus Hayuamcsa: xapaktepuzoBats | PeryJsiTuBHbIe: paboTaTh IO IIIaHY, dopmupoBaHue
opraHM3amys JKHBOHM M H&KNBON ) XMMHUYECKHUH COCTaB KHBOH HCTIONB3YS CIIEIHATbHO TOX0OpaHHbIE | OTBETCTBEHHOTO
N IpUPOJIbl. XUMUYECKHUH KJIETKHU; COCTaB s/[pa, MAaHTHH | CPEICTBA. Y MEHHE OLCHUTH CTENICHb OTHOIICHHS K
KHBon I/\I, COCTaB sI/Ipa, MAaHTUH U 36MHOU KOPHI; ycliexa WM Heyclrexa CBoer YUEHHIO
HEXKNBOU 3eMHOI Kopbl. Xumuueckue | Ionyuam 603MoxicHOCHb JeATeNbHOCTH
MMpupoabl 3JIEMEHTBHI B KJIETKaX JKUBBIX | Hayuumbca: 00baAcHATh Mup ¢ | Ilo3HaBaTe/bHBIE: aHATU3HPOBATS,
OpraHu3MoB. Makpo- u TOYKH 3PEHUSI XUMHH CpaBHMBaTh U 00001ATh U3yUYCHHbIE
MHKPO3JIEMEHTBHI. noHsATHA. CTPOUTH JIOTHYECKOE
JemoncTpanusi:Mozens paccyXJieHne, BKIIIoYasi yCTaHOBJICHHE
CTPOEHHMSI 3eMHOT'0 IIapa B TIPUYNHHO — CIIEACTBEHHBIX CBSI3CH.
MIOTIEpEYHOM pa3pese [penctBisaTe nHGopmanuio B Buie
pHUCYHKa
KoMMyHUKaTUBHbBIE!
OTtcrauBaTh CBOIO TOUKY 3pEHHUS,
MIPUBOJUTH APTYMEHTBI, MOJITBEPIKIAst
ux (akTamu
KﬂaCCI/I(bHKauI/I;I O06o001IeHHEe CBEICHU O Hayuamcs: ycTaHaBIUBaTh PerynsiTuBHbIE: Onpenenstor
XAUMIYECKIX XUMHUYECKHX PEAKIIUIX. MIPUHAUIE)KHOCTD BbIIBUratOT BEPCHH PEIICHHS BHYTPEHHIOIO
. Krnaccudpukarus XUMHUUYECKON peaKlMy K po6IIeMBI, 0CO3HABATh KOHEYHBIH MTO3HLINIO
peaKtni o XUMHUYECKHX PEAKIUi 11O OTIpeIeIEHHOMY THITY TI0 pe3yibTaT oOygaromuxcs Ha
pasInIHBIM Pas/IMYHBIM OCHOBAHHUSM: OJIHOMY W3 YPOBHE
OCHOBAHUAM COCTaBy U YMCILY KJ1acCU(PUKAITMOHHBIX Ilo3naBarenbHbIe: MOJIOKUTEIBHOIO

pearupyrommx 1

NIpu3HaKoB: 1) rmo unciy u

BriOnparotT ocCHOBaHUS M KPUTEPHUH JUIS

OTHOIICHHA K




00pa3youxcs BEIeCTB, COCTaBY MCXO/HBIX BEIECTB U | KIaCCUPHKAILIMU 00pa3oBaTeIbHOM

TerIoBoMy 3 heKxry, MIPOXYKTOB peakuuy (peakiun | [IpeoOpazoBbIBaTE HHPOPMAIIHIO U3 y mporeccy,

HAIPaBICHUIO, I3MCHCHUIO | COCTHHCHUSI, Pa3lI0OKEHNUS, OJIHOTO BHJIA B IPYTO# U BRIOUPATH AJS | MOHUMAIOT

CTETICHEeH OKUCIICHUS 3aMeIIeHus 1 0OMeHa); cebs1 ynoOHyIo popMy PHKCATHN HE00X0IUMOCTh

3JIEMEHTOB, 00Pa3yIOLIHNX 2) 10 BBIACIICHUIO MIIH HpeCTaBICHUS HHYOPMaUH YUYCHUS

pearupyonye BeIecTsa, MOTJIOLICHHIO TEIIOTEI

(haze, UCIIOIB30BAHHIO (peaxuum sKk30TepMudeckue 1 | KoMMyHHKaTHBHbBIE!

KaTaJu3aTopa. SHIOTEPMHYECKHE); OtcranBaTh CBOIO TOUKY 3PSHHS,

JIad. onbITHI: 3) 10 M3MEHEHHUIO CTETEHEH NIPUBOJUTH apIYMEHTBI, TOATBEPKIas

3. 3aMelreHUe KeIe30M OKHCJICHHS XUMHUUECKUX ux Qakramu. Paznuyate B ycTHOH peun

MeJI B pacTBope cyibdara | 3JIeMEHTOB (peakuuu MHEHHE, T0KA3aTeNIbCTBA, THITOTE3bI,

menu (IT) OKUCITIUTEIbHO- TEOpUU

https://www.yaklass.r | Boccranoputenbrbie);

u/p/himija/89- 4) 110 0O6pPaTUMOCTH IpoILIECcCa

— . (peakmu 0OpaTUMBIE H

kl&SS/kl&SSlfl katCI Ia' HeO6paTI/IMLIC);

khimicheskikh- Homyuam 603moxcHoCmb

reaktcii-i- Hay4ubcs: COCTaBIATH

- .. MOJICKYJIIPHBIE U MIOJTHBIE

zakonomernosti-ikh- | youuie ypasnenus no

Qrotekaniia- COKpAIIICHHBIM HOHHBIM

212242/Klassifikatciia | YPaBHCHMIM.

-khimicheskikh-

reaktcii-po-chislu-i-

sostavu-vstupivshikh-

-212243
IMonsgrue o [onsiTHE O CKOPOCTH Hayuamcs: Ha3piBaTh PeryasTuBHbIe: [posBnstoT
CKOPOCTH XUMHYECKOH peaKiunH. (baKTOpBI, BIHSIONINE HA CaMoCTOsTeNbHO OOHAPYKUBAIOT U YCTONYHBBIN
o daxTopHl, BIUSOLINE HA CKOPOCTh XUMHUUYECKOH (bopMyIUpyIOT IpObdIEMY. y4eOHO —

XAMAHCCKON CKOPOCTb XUMHYCCKUX pe€akuun u OOBSICHATE UX MMO3HABAaTEIbHBIN
peaknuu peaKuuii. BIIMSIHUE HAa CKOPOCTh Io3naBaTe/bHbIE: MHTEPEC K HOBBIM

JdemoHcTpanum:
3aBHCUMOCTH CKOPOCTH
XUMHYECKOU peakiuu OT
HIPUPOJABI pEarupyroIux
BEIIECTB. 3aBUCUMOCTh
CKOPOCTU XUMHYECKON
peakuuu OT KOHIEHTpaluu

XUMUYECKOW peakiiny;
Ha3bIBaTh (aKTOPHI,
BJIMSIFOIIUE HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.

Tonyuam eosmoocnocmo
Hay4umbcs: IpOTHO3UPOBATH

BEISBIAIOT IPUYHHEL U CIIEICTBUS
apneHnd. CTPOST JIOTHYECKHE
paccyX/eHus, yCTaHABIUBAIOT
MIPUYMHHO — CIEICTBEHHBIE CBA3U

KomMmyHHUKaTHBHBIE!
Y4uTBIBAIOT pa3Hble MHEHUS U

o01uM crocodam
pelieHus 3a1a4
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pearupyronux BemecTs.
3aBUCUMOCTh CKOPOCTHU
XUMHMYECKOHN peakIiy OT
IUIOLIAN COTIPUKOCHOBEHUS
pearupyoInyx BEIIECTB
(«KUTISIIAN CITON).
3aBHCHMOCTH CKOPOCTH
XUMUYECKOU peaKkUU OT
TeMIIepaTypbl
pearupyonux BemecTs.
JIa6. OnbIThI:

4. 3aBHCHMOCTb CKOPOCTH
XUMUYECKOU peaKkUU OT
MIPUPOABI pEarupyromux
BELIECTB HA IPUMEPE
B3aUMOJEHCTBUH KUCIIOT C
MeTaiaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOM
peakuuu OT KOHLEHTpauu
pearupyomux BeIecTB Ha
IpUMepe B3aUMOAECHCTBHUS
LIMHKA C COJISTHOM KHUCJIIOTOM
Pa3IMYHON KOHLIEHTPALUH.
6. 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOU peakIiu OT
TUTOIAAN CONTPUKOCHOBEHUS
pearupyomux BelecTs.
7.MopenupoBaHue
CKUIISIIIETO CIIOSI».

8. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON pEeaKkUH OT
TEeMIIepPaTyphl
pearupyronux BemecTB Ha
[IpUMeEpe B3aUMOAECHCTBUSA
okcuma meau( 1) ¢
pacTBOpPOM CEpHOMU
KHUCJIOTHI pa3IMuHON
TeMIIEpaTypbl

Pe3yIbTaThl BO3ACUCTBUS
Pa3IMYHBIX (JaKTOPOB HA
HU3MEHEHHE CKOPOCTH
XUMHUYECKON peaKlny;
MIPOTHO3UPOBATH PE3YIHTATHI
BO3ICHCTBUS Pa3IHIHBIX
(axTOpOB Ha CMEIIECHHUE
XAMHYECKOTO PaBHOBECHS

CTPEMSATCS K KOOPJAUHAIIMH Pa3IMYHBIX
MO3UIUHN B COTPYIHUUECTBE,
(hopMyIHPYIOT COOCTBEHHOE MHEHHUE U
TTO3UIIHIO

Karamusatopsl

KaTaJ’IHSaTOpLI " KaTajaiu3.

Hayuamcsa: ucrionp3oBath npu

PeryasiruBHbIe:

YcBoeHue npaBun




MHrubuTopsI.
AHTHOKCHIAHTHI.
JdemoncTpanum:
T'omoreHHsIil 1
TeTePOTCHHBIA KaTaJIN3BbL.
DepMEeHTaTUBHBIN KaTaus.
WNurubuposanne.
Jlad.onbIThI:

9. Paznoxenue

MepoKCHJIa BOJOPOa ¢
MOMOIIIBIO OKCHJIa MapraHiia
(IV) u xartanassl. 10.
O6Hapy>keHHe KaTajaas3bl B
HCKOTOPLIX MUMICBBIX
MPOAYKTAX.

11. Marubuposanne
B3aWMOJICHCTBUS KUCIIOT C
METaJUIAMHU YPOTPOITHHOM

XapaKTCPUCTHKE
MIpEeBpAIlCHHIA BEIICCTB
MTOHATHUS KKATAIU3aTOPY,
«UHTHOHUTODY,
«aHTHOKCHIAHTBI»,
MIPOBOJIUTH HECIIOKHBIE
XAMHWYECKHE OITBITH U
HAOIIOICHNUS 32 H3MEHCHISIMA
CBOWCTB CBOICTB BEIIECTB B
TpoIECCe PEBPAILCHUH,
cobmronats mpasuna Th u OT.
Tlonyuam eosmodrcnocms
HAy4umsCcs: rpaMOTHO
00paIaThcs ¢ BEIIECTBAMHE B
TTOBCETHEBHOM KI3HH

Y4YUTBIBAIOT IMMpaBUJIO B INITAHUPOBAHUU
" KOHTPOJIC crocoba peuicHus,
OCYHICCTBJIAIOT MOIIaroBBIM KOHTPOJIb

IHo3HaBarTe/bHbIE:

CaMOCTOATENNEHO CO3/IAI0T AITOPUTM
NeSITEIPHOCTUT TIPH PEIICHUH TIpo0iIeM
Pa3NUIHOTO XapaKTepa
KoMMyHUKaTUBHBIE!
JoroBapuBaroTcs 0 COBMECTHOM
JeATEeNIbHOCTH, IPUXOIAT K 001eMy
peUICHNIO, B TOM YHCJIC U
CTOJIKHOBEHHIO HHTEPECOB

WHIUBUAYAIEHOT
0 ¥ 0e30macHoro
noseaeHus BUC,
YTOXKAIOIINX
JKM3HHA U
310pPOBBIO JIIOJEH

9. | Ob6oOuEeHue u Hayuamca: 0600mats 3HaHns | PeryasiruBHbIe:
cHCTeMATH3allH 1 TIPE/ICTABIIATE MX CXEM, BHoCAT HEOOXOIMMBIE KOPPEKTHBHI B
o TaOmHIL, pe3eHTanni JEHCTBHUE TOCIIE €T0 3aBEepIICHAS Ha
s 3BHAHUU 110
OCHOBE €r0 U y4yeTa XapakTepa
TEME ClIEIAaHHBIX OIIHOOK
«BBenenuey Io3HaBaTe/bLHBIE:
CrposT peueBoe BBICKa3bIBaHHE B
YCTHO# U MUCHhMEHHO# (hopme
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS TapTHEpa
10. | KonTpoabHas KonTpons npenMeTHBIX 1 Hayuamcsa: npumeHsTh PeryasiTuBHBIE: OCYIIECTBIISIOT Bripaxarot
paGoraNel METaNpPEeIMETHBIX YICOHBIX | TOIXyYCHHBIC 3HAHUSA U MTOMIArOBBI U UTOTOBBIN KOHTPOJIb IO | aJeKBaTHOE
NIEHCTBUH 10 TeMe « c(OpMHUPOBAHHBIC YMECHHS pe3ynsTary TTOHUMaHHe
TIO TeME Beexnenue. JUIs penieHus yueOHbIX 3a1a4 | Tlo3HaBaTebHbIE: MPUUKH yclexa v
«Bpezenne» OO0mast xapaKTepUCTHKA CTpPOSIT peYeBOE BHICKA3bIBAHUE B Heycrexa
Bxonanoit XUMHUYECKUX YCTHOW ¥ IUCEMEHHOH opme yaeOHOM
KOHTPOJIb. AJIEMEHTOB ¥ XUMHUYECKHUX KoMMyKkaTUBHbBIE. YIUTHIBAIOT JIeSITEIbHOCTH
BHYTPULIKOIbH peakuuii. [lepuonnyeckuit pa3HbIE MHEHUS M CTPEMATHCS K
o 3akoH u [lepnonudaeckas KOOPIMHAIMY PA3TUYHbBIX TTO3UINI B
bIit CHUCTEMa XUMHUYECKHIX COTPKY/THHYECTBE
MOHUTOPHHT. 3JIEMEHTOB

JI. . MenpaeneeBa»




Tema 1. Meranabi(184.)

11. | ITomoxxenue [Tono>xenune MeTajsioB B Hayuamca: xapakrepuzoBarb PeryasituBHbI€: Onpenenstot

3JIeMEHTORB- Ilepuonuueckoii cucreme METAJUTBI 110 UX MOJIOKCHHIO B | [I[pUHUMAIOT U COXPAHSIOT YYCOHYIO CBOIO JINYHYIO
XAMUYECKUX JJIEMEHTOB I[ICX3 .. Menneneena, 3a7a4y, IUIAHUPYIOT CBOU JEHCTBUS B MO3UIHUIO,
METAJIIOB B . . Y. Menneneesa. OTHCHIBATh CTPOCHHE COOTBETCTBHUH C ITOCTABJICHHOI aZIeKBaTHYIO
Hepuoanyeckoit Merannuueckast (usnveckue CBOMCTBA 3a/1a4eil U yCIOBUSIMU €€ peann3aliu muddepeHmpoBa
cUCTEME KpUCTAJIINYECKAs! peIIeTKa METaJIOB, OOBSACHSITD IMo3HaBaTebHbBIE: HHYIO
. 1. U METAJUIMYECKas 3aBUCUMOCTh CBOMCTB Hcnonb3yroT 3HaKOBO — CaMOOLIEHKY
MeHeneesa u XUMHYecKas cBs3b. OOmrie METaJJIOB OT UX MOJIOKEHUS CUMBOJINYECKUE CPEACTBA CBOMX YCIIEXOB B
6 (hmu3n9ecKkue CBOUCTBA [ICX5 A.U.MeHngeneesa; KommykaTuBHbI€! yuebe
OCOOCHHOCTH METaJJIOB. Tlonyuam eo3moorcnocme APryMEHTHPYIOT CBOIO MO3ULIUIO U
CTPOCHUA X CnnaBsl, MX CBOMCTBA HAYYUMbCs: IPOTHO3UPOBATh | KOOPAMHUPYIOT €€ C MO3UIUK
aTOMOB. 3HA4YCHHUE. CBOICTBA HEU3YUECHHBIX NapTHEPOB B COTPYAHUYECCTBE
dusnueckue JdemoHcTpanum: 3JIEMEHTOB U UX COCIMHEHUMN
CBOICTBA O06pa31ipl CIIIaBOB Ha OCHOBE 3HAHUH O
METAIIOB. MePUOUIECKOM 3aKOHE.
CIUIaBEL https://resh.edu.ru/sub
ject/lesson/1607/start/

12. | XuUMHUYECKHE XuMU4YecKue CBOMCTBA Hayuamcs: onuceiBaTh PerynsitTuBHbIe: DopMUpPYIOT
CBOICTBA METaJIJIOB KaK CBOIiCTBa BemecTB Ha ocHOBe | [locTaHOBKA yueOHOI 3a1aqu Ha YMEHUS
METAIIIIOR BOCCTAHOBHUTEIICH, a TaKKe B | HAOIFOJICHUI 3a MX OCHOBE COOTHECEHHS TOT0, YTO HCII0JIb30BATh

CBETE UX IOJIOKEHHS B
AIEKTPOXUMUIECKOM PSIAY
HaIPSKEHUN METAILIOB.
JdemoncTpanum:
BzaumoeiicTBrue MeTanioB
C HEeMeTaJlJIaMU.

JIa0. onbIThI:
12.B3anmopercTere
PacTBOPOB KUCIIOT U COJIEH C
MeTaJlNIAMHA

MPEBPALLEHUSIMH,
JIEMOHCTPUPYEMBIMH
Y4UTEIEM, UCCIIEIOBATh
CBOICTBA BEIIECTB B XO/I€
BBITIOJTHEHMSI TAO0OPATOPHOTO
OI1IbITa, JACJaTh BBIBOABI O
3aKOHOMEPHOCTSIX CBOUCTB
METaJJIOB B IEPUOJIAX U
rpymnmnax.

HOﬂyllam BO3MOIANCHOCMb
Hay4umucs: IPOTHO3UPOBAThH
XUMHUYECKHE CBOMCTBA
HEU3YUYCHHBIX DJICMCHTOB U UX
COEJMHEHUI Ha OCHOBE
3HAHUH O NEPUOUYECKOM
3aKOHeE.

M3BECTHO M YCBOCHO , M TOTO, YTO €Il
HEHM3BECTHO

Ilo3naBaTejibHBIE:

BBII[BI/I)KGHI/IG TUIIOTE3, UX
000CHOBaHHE, JOKA3ATEILCTBO

KoMMmykaTuBHbBIE:

VY4aBcTByIOT B KOJUIEKTHBHOM
oOCyXaeHHH mpoOsieM, MPOSIBISIOT
aKTMBHOCTh BO B3aMMOJICHCTBUM IS
peleHus KOMMYHUKaTHBHBIX u
MI03HABATENbHBIX 33/1a4

3HaHUS B OBITY



https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/

13. | MeTaJuibl B Merannel B npupoze. Hayuamcsa: coctaBisaTh PeryasituBHbI€: T'opnocts 3a
IPUPOJIE. Oo1mme crocoObl UX YpaBHEHHUS peaKkui , YYuTHIBaIOT MPABUIIO B TLIaHMPOBAHHH poccuiickyto
O6me MOJIyYEHUSI. JIe)KalUX B OCHOBE U KOHTpOJIE Crocoba aeiicTBUs HayKy

I JIa0. onbITHI: II0JIy4E€HHsI METAJLIOB. IHo3HaBarTe/bHbBIE:
CIIOCOOBI X 13. O3HaKOMJIEHHE C Ionyuam 603moxcHOCHIb U cnomb3yIoT OMCK HEOOX0AuMOi
MOJIyUEHUSA pynamu sxernesa 14. Hay4yumuvcs: TIPUBOIUTH WHPOPMALINH TSI BEITIOTHEHHS
OxpammBaHye IIAMEHH MIpUMeEpPHl YpaBHCHHUN y4eOHBIX 33/IaHUH ¢ MCTIONIF30BaHIEM
COJISIMH TIETIOYHBIX peaxImii, Ie)KaInx B OCHOBE yaeOHOI1 TUTepaTypsl
METaJIJIOB MIPOMBIIIIICHHBIX CIIOCO0O0B KomMykaTuBHBIE:
MOJIy4Y€HHUs YyT'yHa U CTalu. YYHUTBHIBIOT Pa3HbIC MHCHHS U
CTPEMSATHCS K KOOPIUHAIITH
pa3NUUYHBIX O3UIUH B
COTPYJTHUYECTBE
14. | Pemienue Pacuernsble 3aaun no Hayuamcs: pematb PeryasituBHbI€: OBnaznenue
PacUeTHBIX YpaBHEHUSIM XUMHUYECKHUX pacyeTHble 3aJayu 1Mo OneHuBaIOT NPaBHILHOCTD HaBBIKaMU JIJIS
peaKIuii, MPOTEKAIOIINX C YpaBHEHISIM XHMHUYECKHX BEITIOJTHEHUS ICHCTBUS Ha YPOBHE MIPaKTHICCKOH
sajadc yYacTHEeM METaJIOB U UX PpeaxImii, MPOTEKAIOIINX C aIeKBaTHOW PETPOCIIEKUBHOM OIIEHKU JEeSTeTHbHOCTH
NOHATHEM COCIMHEHUH y9acTHEM METAIUIOB U HX IMo3HaBaTebHbIE:
maccosas 00 COCIIMHEHUI. Bribuparor Hanbosee >3 pekTuBHBIC
8bIX00A Honyyam eosmoscHocme CHOCOOBI pelIeHNUS 3a/1a4,
npooykma Hayuumuvcs’ penaTh KOHTPOJHPYIOT U OI[CHUBAIOT
OJIMMTIUA/THBIE 33/1a4H. MIPOIECCUH PE3YNBTAT ACSITEILHOCTH
KoMMyKaTHBHBIE:
KoHTponupyroT nelicTBus napTHepa
15. | I1ousiTHE O Kopposus metaos u Hayyamcs: ncions3oBath npu | PeryiasiTuBHbBIE: YMenue
KOPPO3HH crocoObl 60PBLOBI ¢ Hel XapaKTepHCTHKE METaIIOB 1 PaEHI/IlIaIOT croco0 u pe3ynbTar UHTETPUPOBATH
WX COeTMHEHUHN TIOHATHUS JIeHCTBUS MOJTyYEHHBIE
METAJIJIOB
«KOPPO3HSI METAJIIOBY, IMo3HaBaTe/bHbBIE: 3HAHUS B
«XUMHYECKast KOPPO3HSI», Brazgeror 00ImuM npreMoM pemeHus MPaKTHICCKIX
«ANEeKTPOXIMHICCKAS 3amadq YCIIOBHSX
KOPPO3HsD», HAXOIUTh KomMmykaTuBHBIE:
CHOCOOBI 3aIIUTHI METAJIIOB JoroBapuBaroTcst 0 COBMECTHOI
OT KOPPO3HHU. JESITEIBHOCTM, IIPUXOJIAT K 00IIEMY
Ilonyuam o3modxcHocmo pEIIeHHUIO
HAYyUUmMuvcs : NIPUMEHSTh
3HAHMS O KOPPO3HH B KHU3HHU.

16. Illenounsie OO6mas xapakTepucTHKa Hayuamwcs: naBatpb PeryasituBHble: Pazsurne
METaLIBL: IEIOYHBIX METAJIJIOB. XapaKTEPUCTHUKY IIEIIOYHBIM ITnaHupyIOT CBOM JEHCTBUS B CBSI3U C OCO3HAHHOTO,

6 Mertamisl B IpUpPOJIE. MeTajlaM 10 WX TMOJDKEHUIO B | TIOCTaBICHHOW 3a/1a4ueil U yCIOBUSIMH YBaXHUTEIHLHOTO H
Obmias O061e crroco0bl NX TICXD JI..Menneneena, ee peneHust noOporkenareabH




XapaKTePUCTHKA nony4eHus. CTpoeHue HCCIIeIOBaTh CBOMCTBA Ilo3naBatenbHbIe: Oro OTHOIIECHHUS K
aTOMOB. LIEJIOYHBIX METAJUIOB — KaK CraBsr 1 GOpMYIHPYIOT LEJIU U JIpYroMy
[IlenouHble METANIIBI — MIPOCTHIX BEILECTB. po0JIeMbI ypoka yenoseky. Ero
MIPOCTHIE BELIECTBA. Tonyuam eosmodacnocms KomMykaTuUBHBIE: MHEHHIO,
https://resh.edu.ru/sub | #ayuumecs: rpamoTHO AJIEKBAaTHO HCMONB3YIOT PEYEBBIE CIOCOOHOCTH
iect/lesson/1602/start/ oOpammartbecs C BEIIECTBAMA B | CPEJCTBA AN 3((eKTUBHOTO PEMIeHNs] | BECTH AHWAJIOT C
MIOBCEIHEBHOM JKU3HM. KOMMYHUKATUBHBIX 3a7a4 JIPYTUMHU JHOIbMHU
17. | Coennuenus Baxneiimue coennaeHus Hayuamca: xapakrepuzoBarb PeryasituBHbI€:
ILETOYHBIX IEJIOYHBIX METAJIOB — ¢du3MYecKre 1 XUMUYECKUE Y4YUTBIBAIOT MPaBUIIO B INIAHUPOBAHUU
OKCH/IBI, THAPOKCHBI U CBOWCTBA OKCHIOB U U KOHTpOJIE cIIoco0a petieHns
MeTajlios coJtH (XJIOpH/IBI, KApOOHATHI, | TUAPOKCHIOB IMICTOYHBIX IMo3naBarTe/bHbIE:
cynb(haTbl, HUTPATHI), KX METaJUIOB, COCTaBIATh Hcnonp3yoT NOUCK HE0OX0 MO
CBOICTBa U MPUMEHEHUE B XUMHUYECKHUE YPaBHEHUS, WH(POPMALUH TSI BEITIOTHEHUS
HapOJHOM XO3sICTBE. XapaKTepU3yIoLIe CBONCTBA y4eOHBIX 33/IaHUH ¢ MCTIOIF30BaHUEM
Kanmitaeie ynoOpeHwms. IIETTOYHBIX METAJUIOB, PeMIaTh | Y4eOHOH IUTPATyphI
JemoHcTpanuu: «UEMOYKN» MPEBPALCHHN. KomMmykaTuBHBIE:
OO0pa3Ipl MENTOYHBIX ’ Tlonyuam eo3moorcnocme Y4uThIBaIOT pa3Hble MHEHUS U
LIEJI0YHO3EMENBHBIX Hay4umucs: COCTaBISTDH CTPEMSATCS K KOOPJIAMHALIMY Pa3IMYHbIX
MeTaJI0B. B3aumonelcTBrue | «LENOYKU» MIPEBPaLCHUM. NO3ULUI B COTPYAHUYECTBE
HaTpUs, JIUTUS C BOJOU.
BzaumopnelictBue HaTpus ¢
KHCJIOPOJOM.
https://resh.edu.ru/subject/le
sson/3124/start
18. | lllemouno3emen OO0mast xapaKTepUCTHKA Hayuamuca: naBatb PerynsitTuBHbIe: PasButue
bHBIE METAJLIIBL: 3JIEMEHTOB TJIABHOM XapaKTEPUCTUKY [InanupytoT cBoM AEHCTBUS B CBSI3U C OCO3HAHHOTO,
6 noarpynnst I rpynmsl. LIEJIOYHO3EMETBHBIM MOCTABJIEHHOM 3a/1a4eil U yCIOBUSAMU YBaXKUTEJIBHOTO U
obias CrpoeHue aTOMOB. MeTajjlaM 10 UX MOJDKEHUIO B | €€ pelIeHUs I0OpOKeTaTeNbH
XapaKTCpUCTHKA [1{enoyHO3EMETBHBIE IICXD O.1.Menneneesa, Io3naBaTe/bHbIE: Or0 OTHOLIEHHS K
METaJUIbl — MPOCThIE XapaKTepU30BaTh COCTAB CraBar 1 GOpMYIHPYIOT LEJU U Jpyromy
BEIIIECTBA. aTOMOB, MCCIIEIOBATh mpobIeMBbl ypoka gyenoBeky. Ero
CBOWCTBA IIEIOYHBIX KomMmykaTuBHbBIE! MHEHHIO,
METaJIOB — KaK MPOCTHIX AJIeKBaTHO MCIOJB3YIOT PEUECBHIE CrocoOHOCTH

BEIIIECTB.

Ionyuam 6o3modoicHocHb
HAYYUMbCs: TPaMOTHO
o0palnarbesi ¢ BelecTBaMy B
MIOBCEHEBHOM KU3HU

cpenctsa st 3PGEKTUBHOTO PEIISHISI
KOMMYHUKAaTHUBHBIX 3a1a4

BECTU JMAJIOT C
JIPYTUMHU JIOJbMU



https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start
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19.

Coenunenusa
IIEJI0OYHO3EMENb
HBIX METAJIJIOB

Baxknenume coeiuHeHus
IET0YHO3EMEIbHBIX
METaJIOB — OKCHUJIBI,
THIIPOKCHIBI U COJIH
(xJI0pHIBl, KApOOHATEI,
HUTPATHI, CyIb(AaTHI,
(ocdatsr), ux CBOWCTBA U
pUMEHEHNE B HAPOIHOM
XO3SMCTBE.
JdemoHcTpanum:
BzaumojeiicTBue KaabIus ¢
BoAo#. B3aumopeiictue
MarHusi ¢ KHCIOPOIOM.
JIab. onbITHI:

15. Bzaumopeiicteue
KaJIbLUS ¢ BOIOU. 16.
[Momyuenne ruapoxcuIa
KaJIbLIHS U UCCIIEIOBAHNE
ero

Hayuamca: xapakrepu3oBaTh
(dusMYecKre 1 XMMUYECKUE
CBOMCTBA OKCUIIOB U
THIPOKCUIOB
HIEJI0YHO3EMENTBHBIX
METAJUIOB, COCTaBNIATh
XMMHYECKHE ypaBHEHNS,
XapaKTepU3yIoLIe CBONCTBA
LIEJIOYHBIX METAJUIOB, PEIIaTh
«UENOYKU» IPEBPALCHUMN.
THonywam eosmoancnocms
HAy4umuvcs: COCTABIATH
«1IENIOYKU» MPEBpaIEHUN

PeryasituBHbIe:

YYuTHIBAIOT MPABWIIO B MJIAHUPOBAHUU
U KOHTPOJIE CIOCco0a peliecHus
Ilo3HaBaTeIbHbBIE:

Hcnonp3yroT TONCK He0OX0auMOit
WHPOPMALNH TSI BEITIOTTHEHUS
y4eOHBIX 33/IaHUH ¢ MCTIONIF30BaHIEM
yaeOHOI TUTpaTyphI
KommykaTuBHbIE!

qu/ITLIBa}OT paSHI:-Ie MHCHHA U
CTpeMﬂTCH K KOOpJII/IHaIII/II/I paSJ'II/I‘-IHbIX
MO3ULUI B COTPYAHUYECTBE

CBOMCTB
20. | AnroMUHUN — Crtpoenue aToma, Hayuamvca: nasatb PeryasituBHbI€: Dopmupyror
TIepeX O IHBIH (u3nyecKkre U XUMUYECKHE | XapaKTePUCTHUKY aTIOMHHUS [ImaHupyIOT CBOM JeHCTBUSA C HHTEpEC K
CBOICTBA aJIFOMUHUS KaK o ero noykenuto B [ICX0O NIOCTaBJICHHOW 3a/jaueil U yCIOBUSIMU KOHKPETHOMY
OJICMCHT. MIPOCTOr'0 BEIIECTBA. . N.Menneneena, €€ pEelIeHMs], OLIEHUBAIOT XUMUYECKOMY
dusndeckue 1 https://resh.edu.ru/sub | xapakrepusosats cocTan IIPABWJIBHOCTD BBINIOJIHEHUS IEUCTBUSL | DJIEMEHTY
XI/IM}/I‘ICCKI/IC iect/lesson/1604/start/ aToMma, XapakTepu30BaTh Ilo3naBaTenbHbIE:
CBOMCTBA (u3ndecKkre M XUMUICCKHEe CaMOoCTOATENbHO BBIAETSIOT U
ATFOMHHHSL. CBOICTBa aJIIOMUHUS, (hopMyIHPYIOT TIO3HABATENHHYIO b,
I OOBSICHATH 3aBUCHMOCTh HCTIONB3YIOT OOIIHE IPHEMBI PEIICHHS
OJIIyHCHNC CBOICTB aJIIOMUHUS OT €r0 3a1a4y
HPUMCHCHHUC nosnoxenns B [ICXD KomMmyKaTHBHbIE!
AJIFOMUHUSL AWM. .MenneneeBa, 00bsICHATS | J[OmMycKaroT BO3MOKHOCTD Pa3INYHBIX
MIPUYHHBI XUMHYECKON TOYEK 3PEHUs, B TOM YHCIIC HE
WHEPTHOCTH aJIOMUHUS. COBITAIAIOIINX C UX cOOCTBeHHON. 1
Ionyuam 603modicHocmy OPHEHTUPYIOTCS Ha IMO3UIHIO TapTHEPa
Hay4umucs: rpaMOTHO B OOIIEHUHN U B3aMMOACHCTBHH
oOpalatscsi ¢ BeIecTBaMu B
MIOBCEHEBHOM KU3HU
21. | Coenuuenus Coeaunenus amoMunus — | Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbIe: DopMuUpyIOT



https://resh.edu.ru/subject/lesson/1604/start/
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ATIOMUHNS — OKCHUJI ¥ THIPOKCHUJL, UX (dusMYecKre 1 XMMUYECKHUEe VYYUTHIBAIOT PABHUJIO B IIAHUPOBAHUK | YMCHHE
OKCHJ U amM(OTepHBIN XapakTep. CBOMCTBa OKCHJA U 1 KOHTpOJIE criocoba petieHus UHTETPUPOBATH

Baxneiimue conu THJPOKCHA aTIOMUHHS, IMo3HaBaTeNbHBIE: HOJTyYeHHBIE
THAPOKCHA, ‘I:IX ATFOMUHUSL. COCTaBILATh XUMHYECKHE Hcnone3yroT MoucK HeoOXOAUMOM 3HaHUS B
amQoTepHblii [IpuMeHeHNe allOMHHNS U | YPAaBHEHHS, MHGPOPMALMHY ISl BBITIOTHEHHS MPKTHYECKYIO
XapakTep. €ro COeTUHCHUM. XapaKTepU3yIoLIe CBONCTBA y4eOHBIX 33/IaHUH ¢ MCTIONIF30BaHIEM SKU3HD

Jla0. onbITHI: aJIFOMHUHMS, PEIIaTh yaeOHO JTUTPaTypHI

17.Mlonyuenue «UEMOYKN» NPEBPALICHHN. KommykaTuBHbIE!

THAPOKCHAA ATIOMHUHUSA 1 Tonyuam 603modncHocmb KoHnTponupytoT aeiictBre napTHepa

uccieJ0BaHNe Hayyumscs: COCTABJIATH

€ro CBOMCTB. «UENOYKU MIPEBPALLECHUI

22. HpaKTI/I‘leCRaﬂ Ocy1ecTBICHUE LEMOYKH Hayuamcsa: obpamatbes ¢ PerynsitTuBHbIe: PazButne
paGora Nel XUMUIECKHX 1abopaTOPHBIM OcCyIIeCTBISIOT NOIArOBBIA KOHTPOJIb | KOMMYHHKaTHBHO
OcymiecTaeHH NpEBpAIICHUH 00opynoBaHHEM U 0 pe3yJIbTaTy ro KOMIIOHCHTA B

HarpeBaTeIbHBIMU OOLICHUU U
€ OCII0YKH npuGopaMu B cooTBeTcTBUM ¢ | Ilo3HaBaTeIbLHBIE: COTPY/IHHYECTBE
XUMHUYECKUX MpaBUJIaMH TEXHUKH Brnaneror oOuuM npueMoM pereHus CO CBEPCTHHKAMU
IIPEBPAICHHIA. 0€3011acHOCTH, OITUCHIBATH 3a1aq U YIUTETSIMH
Ipasuna TB B XMMHUUYECKHH SKCIIEPUMEHT C KoMMmykaTuBHbIe:

MOMOIIIBIO SI3bIKA XMMUH, VYYUTHIBAIOT pa3HbIC MHEHHS 1
KaOuHeTe

JIeTIaTh BBIBOJBI IO CTPEMSITCS K KOOPAWHALIUH Pa3IMIHBIX
XHMHH. pe3y/IbTaTaM SKCIEPUMEHTA. | HO3ULUI B COTPYIHUYECTBE

THonyuam 603modsucHocms

Hayuumscs: 0CO3HABATh

HEOOXOAMMOCTE COOIIOEHNS

npaBunTh u OT ans

COXpaHEHHs 310POBbS

OKpY)KaIOIIUX.

23. | XKenezo — Pacnionoxenne xenesa B Hayuamoca: nasatb PeryasituBHbI€: Dopmupyror
3JIEMEHT MCX3.U. Menneneesa u XapaKTEPUCTHUKY JKelie3a 110 IlnanupytoT cBOU HeHCTBUS C UHTEPEC K
VI crpoeHue ero aroma. Pusude- | ero momkenuto B [ICXD MTOCTaBJICHHON 3a1a4ei U YCIOBUSIMH KOHKPETHOMY

rpyngm CKHME ¥ XUMHYECKHE CBOHCTBA J.M.Menneneera, €€ pEelIeHMs], OLIEHUBAIOT XUMUYECKOMY
M0O0YHOM HKeIesa — IpoCcToro XapaKTepU30BaTh COCTAB MPaBUIILHOCTh BBITIOJIHEHUS ISHCTBHUS | AJIEMEHTY
MOArPYIIIEI. BeIecTsa. aToMa, XapaKTepHU30BaTh Io3naBaTenbHbIE:
dusnyeckue u https://resh.edu.ru/sub (u3MYECKHE U XUMHYECKHE CaMOCTOSITEILHO BBLEIAIOT U
XUMHYECKHe ject/lesson/1605/start/ | csoiicrsa xenesa, 0ObICHATE | (OPMYIUPYIOT IO3HABATEIBHYIO LIEJIb,

Ny 3aBUCHMOCTH CBOWCTB JKeJle3a | MCIOJIB3YIOT OOIIHe IPHEMBbI PEIIeHHs
CBOHCTBA

oT ero noyioxkenus B [ICXD 3a7a4

KCJIC3a.

J.N.Menneneena,

KoMMykaTHBHBIE!



https://resh.edu.ru/subject/lesson/1605/start/
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Haxoxxnenue B

HCCIIeI0BaTh CBOMCTBA Kejie3a
B XOJI€ BBIITIOJIHCHUA

I[OHyCKaIOT BO3MOXXHOCTb PAa3JIMYHBIX
TOYCK 3pCHUs, B TOM YUCJIC HE

IIPUPOLE. o
11a00paTOPHOTO OIBITA, COBIAJAMOUINX C UX COOCTBEHHOM. 1
ONMCHIBATH XUMUYECKUI OPUEHTHUPYIOTCS Ha MO3ULIMIO TapTHEpA
3KCIIEPUMEHT. B OOMIEHUH U B3aNMMOACHCTBHH
Tonyuam eo3moorcnocmo
Hay4umucs: TpaMoOTHO
o0pamiaTecs ¢ BEMIecTBaMH B
MOBCEIHEBHON KU3HU
24. | Coenunenus FegeTquCKI/Ie pAnbl Fe*'u Hayuamcsa: xapakrepu3oBaTh PerynsitTuBHbIe: PazButne
xenesa +2,43 Fe™" Baxwneiimmue comun (bu3MYecKre 1 XUMUYECKUE Y4YUTBIBaIOT IPABUIIO B IUTAHUPOBAHUM | OCO3HAHHOTO,
JKene3a. 3HaueHHe Kejes3a CBOWCTBA OKCHIOB U U KOHTpOJIE cII0oco0a petieHus YBaKUTEIBHOTO U
ux U €TO COSIUHEHUM IS THIIPOKCHUJIOB JKelle3a, Ilo3naBaTenbHbIE: JOOpoXKenaTesbH
Ka4€CTBCHHOC IPUPOJIBI U HAPOHOTO COCTaBIIATh XUMHYECKUE Hcnonb3yroT MOUCK HEOOX0MMO Or0 OTHOLIEHHS K
OIIPCACIICHUC. XO35ICTBA. YpaBHCHUA, UH(OPMALIUH JJIs BBITTOTHEHHS Apyromy
I'eHeTnueckue JemoHcTpanuu. XapaKTepU3yIOIUE CBONCTBA y4eOHBIX 33/IaHUH ¢ MCTIOIE30BaHIEM yenmoBeky. Ero
psaabl Fe 2 BsaumopelicTBre METAIUIOB | COESOMHEHUII XKelesa, y4eOHOI TUTpaTyphI MHEHHIO,
Fe ™3 ¢ HeMeTa/uiamu. [lomyuenne | mpoOBOAMTH KAUECTBEHHEIE KomMmykaTuBHBIE: CIIOCOOHOCTH
) runpokcuaoB xernesa (1) u peakuuu, NOATBEPKAAIOIINE Y4uThIBaIOT pa3Hble MHEHUS U BECTHU AUAJIOT C
(. HaJM4ue B BOJHBIX PACTBOPAX | CTPEMATCS K KOOPAUHALMH PA3IMYHBIX | APYTUMU JIIOJAbMHU
JIa0. onbITHI: KaTHOHOB >KeJje3a, peliaTh MO3ULUH B COTPYIHUYECTBE
18. BzaumoeicTBIe XKefe3a | «IeTOYKID) MPEeBpaIleHuil.
C COJISIHOM KHUCJIOTOIA. THonyuam eo3moorcnocms
19. Tlony4yenwue HAYYUMbCsl: COCTABISTDH
rugpokcuoB xenesa (II) n «LETOYKN IPEBPALLEHUI,
(IIT) n u3y4enue ux COCTaBJIATh MOJIEKYJISIPHBIE U
CBOWCTB. HIOJIHbIC NOHHBIE YPaBHEHUS
10 COKpAIIEHHbIM HOHHBIM
YpaBHEHUSIM
25. IMpakTHyeckasn ITonyuyenue u cBoiicTBa Hayuamcsa: obpamatbes ¢ PerynsitTuBHbIe: OBnaznenue
paGora Ne2 COEIMHEHUH METAJIOB 1ma00paTOPHBIM Ocy1LEeCTBISIIOT NOUIaroBbli KOHTPOJIb HaBBIKAMH J111A
Tonyuenue 1 000pyI0BaHHEM H 0 pe3ybTaTy MIPAKTUIECKON
s HarpeBaTeIbHbIMU JeSITEIbHOCTH
CBONCTBA npuGOpaMu B COOTBETCTBHM ¢ | [l03HABATEIbHBIE:
COCIMHEHM I npaBUJIaMHd TCXHUKH CrposT peueBoe BEICKa3bIBaHHE B
METaIOB. 0€30MacHOCTH, OTIMCHIBATh YCTHOW M IUCEMEHHOH (opme
Ipasuna TH B XUMUYECKHUH 3KCTIEPUMEHT C KomMykaTuBHBbIE!
ITOMOIIBIO S3bIKA XUMHH, Y4YHUTHIBAIOT pa3HbIe MHEHUS U
KabuHeTe
JIeNIaTh BBIBOJBI IO CTpeMSTCA K KOOPAWHAIINN Pa3THIHBIX
XUMHHU.

PE3YyJIbTATaAM SKCIICPUMEHTA.

HO3I/IL[PII7[ B COTPYAHUYCCTBEC




Honyyam eo3modicHocme
Hayuumscs: 0CO3HABATh
HEOOXOIUMOCTH COOJIIOAEHUS
npaBuwin b u OT s
COXPaHEHHSI 3[I0POBbSI

OKPY’KaIOMINX.

20. HpaKTH'leCRaH Pemenne Hayuamcsa: obpamarbcs ¢ PeryasiTuBHbIE: OBnajeHue
paGora Ne3 SKCIEPUMEHTAIBHBIX mabopaTOPHBIM OCyYIIECTBIIAIOT OMIATOBEIA KOHTPOJIh HaBBIKaMU JIJIS
Permerue 3a/1a4 Ha pacrio3HaBaHUE 1 o0opyIoBaHUEM U 10 Pe3yIbTaTy MIPAKTHIECKOH

MOJY4YCeHUE COeTNHCHHUHN HarpeBaTeIbHBIMA JIeATCITBHOCTH
OKCIICPUMCHTAII METAJIIOB npubopamu B cooTBeTCTBUM ¢ | Ilo3HaBaTe/IbHBIE:
BHBIX MpaBUIAMHU TEXHUKH IIpoBoasAT cpaBHEHHUE U
3a11a4 Ha 0€30MMacHOCTH, OIKMCHIBATh KJIacCU(PUKAITHIO 110 3aJaHHBIM
pAcIIO3HABAHNE XUMHYCCKHIA IKCTICPUMEHT C KPUTEPHUIM
ITOMOIIBIO A3bIKA XHMHH, KoMMyKaTHBHBIE:
U ITOJIYUCHUC
COGI{I/IHGHI/Iﬁ ACJaTh BBIBOJBI I1I0 I[OFOBapI/IBaIOTCﬂ O COBMECTHBIX
pe3ynbpTaTaM SKCIIEpUMEHTA. JEHCTBUSX B Pa3IHIHBIX
METAJIJIOB Honyyam eosmozcHocme
. CUTyalusx
HpaBpma T B Hay4yumocs: 0CO3HABATD
KaOHHeTe HEO0OXOIUMOCTh COOTIOICHHS
npaBunTh u OT ans
XUMHUHU.
COXPAHECHHUsSI CBOETO 3I0POBbS
U OKPYXKAIOIIUX.
27. | O0006meHue https://resh.edu.ru/sub | Hayuamcs: 06o0wars 3Hanus | PeryasTuBHble: Beipaxaior
SHAHMI IO TeMe iect/lesson/2067/start/ 1 TIPEJICTABIIATH HX CXeM, BHVOCSIT HEO0XOAUMBIC KOPPEKTHUBBI B aZIeKBAaTHOE
TaOJIHII, TIPE3CHTALNI JIEHCTBHUE MOCIIE €ro 3aBEePIICHHS Ha MMOHUMaHUE
«MeTaib»
OCHOBE €r0 U y4eTa Xapakrepa OPUYHMH yCIexa u
CACTaHHBIX ONTHOOK HeycIexa
Ho3naBarte/bHbIE: yueOHOH
CrposT pedeBoe BBICKa3bIBaHHE B JISATSITBHOCTH
YCTHOI M MMCBMEHHOM (opme
KomMykaTHBHBIE: KOHTPOJIHPYIOT
JICHCTBUS IAPTHEPA

28. KOHTpO JIbLHASA KonTtpons npenmeTHbIX U Hayuamcs: npuMeHATh PeryasitTuBHble: IIposiBnsitoT
paGora Ne2 METANPEIMETHBIX YICOHBIX | MOIyYCHHBIC 3HAHUSA U OCyIIECTBIISIIOT UTOTOBBINA U OTBETCTBEHHO-CTh
110 TeMe JIEACTBHI 110 TEME c(hOPMHUPOBAHHBIC YMEHHS MOMIArOBBIA KOHTPOJIb TI0 PE3YJILTATY 3a pe3yJIbTaThI

«MeTauibl) JUTA pEIICHU S y‘-IeGHBIX 3aga4 Ilo3HaBaTe/IbHbBIE:
«MeTtannb»

CtposT peueBoe BHICKa3bIBAHHE B
YCTHOW M MUCEMEHHOH (opme



https://resh.edu.ru/subject/lesson/2067/start/
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KoMMykaTHBHBIE: KOHTPOIUPYIOT
JefcTBUS MapTHEpa

Tema 3. Hemerajuibi(284.)

29. | OOwas OO1mas xapakTepucTHKa Hayuamca: naBatb PerynsiTuBHbIe: dopMHpOBaHHE
XapaKTePHCTUKA HEMETAJIIOB: NIONOXKEHHE B ONpeesIeHUs] HOHATUAM [Inanupyror CBOM J€HCTBHA B CBA3H C TOTOBHOCTH U
Ilepuonuueckoii cucteme «QIEKTPOOTPULIATENIBHOCTbY « | TOCTaBIEHHOM 3a7aueil U YCIOBUAMHU CIOCOOHOCTH K
HEMCTAILIOB XUMHUYECKUX DJIEMEHTOB AJITOTPOTIHS ee pelIeHust 00yUYCHHIO U
. Y. Menneneesa, xXapakTepu3oBaTh HemeTauibl | [lo3HaBaTeNbHBIE: CaMOPa3BUTHIO U
0COOEHHOCTH CTPOCHUS 1o ux nojoxenuto B [ICXD CraBaT u GOPMYIHPYIOT IETU U camMo00pa3oBaHu
aTOMOB, J.M.MeHnneneeBa, OMUCHIBATh | MPOOJIEMBI YPOKa 10 Ha OCHOBE
3JIEKTPOOTPUIIATENIEHOCTD CTpoeHue pusnyecKue KomMmykaTuBHbBIE! MOTHBAIIMH K
(30) kak mepa CBOIICTBa HEMETAIIOB, AJIEKBAaTHO UCIONB3YIOT pEUYEBBIE 0o0y4YeHHIo U
«HEMETAJUIMYHOCTU», P OOBSICHATH 3aBUCHMOCTD cpenctea s 3P (QEeKTUBHOTO PelIeHUs | TO3HAHUIO
90. Kpucramnmnueckoe CBOICTB HEMETAJIIOB OT UX KOMMYHHUKATUBHBIX 3a7a4
CTPOEHUE HEMETAIIOB — nonoxenus [ICX3
MIPOCTBIX .M. MeHnneneeBa;cocTaBisiTh
BELIECTB. AJUIOTPOMUSI. Ha3BaHUsI COEAMHEHUN
duznyeckue HEMETAaJIOB MO (JopMyJic U
CBOICTBa HEMETAJIIIOB. (dhopMyI1 110 HA3BaAHUIO,
OTHOCUTENBHOCTh IOHATUN | Hay4aTcs JaBaTh
«METaJD» ¥ «HEMETAIII» OTIPEJICIICHHS «aJIIOTPOTIHSY,
«aJJIOTPOITHBIC
MOAUDUKAIIAN.
Tonyuam eo3mooncnocmeo
Hay4umucs: IPpOrHO3UPOBATh
CBOICTBa HEN3YUYEHHBIX
3JIEMEHTOB U UX COEJUHEHUI
Ha OCHOBE 3HaHUH O
MEPUOJUYECKOM 3aKOHE
30. | OOmuume OO0me XUMIIeCcKue Hayuamca: xapaktepusosats | PeryasiruBHbIe: PaszBuBator
XHMHYECKHE CBOICTBa HEMETAJIOB CTpOCHHUE HeMeTaLIoB, o0mme | [locTaHOBKA yueOHOM 3aauu Ha OCO3HaHHOE
o XUMHUYECKHE CBOHCTBA OCHOBE COOTHECEHHS TOTO, YTO OTHOIICHHE K
CBOMCTBA HEMETAJIJIOB, OMMCHIBATh HU3BECTHO M YCBOCHO , M TOTO, YTO €II€ | CBOUM
HCMCTAJLIIOB. 061111e XUMHYECKHE CBOWCTBA | HEM3BECTHO COOCTBEHHBIM
Hewmerams! B HEMETAIIJIOB C TTIOMOIIBIO Ilo3naBaTejIbHBIEC: NOCTyNKaM
pUpoJIie U SI3bIKa XUMUU, COCTaBIISITH BriasuxeHnue runores, ux
CIOCOOBI X YPaBHEHHS XHMUYECKHX 000CHOBaHUE, TOKA3aTEIbCTBO
oMy e peakuui, XapakTepu3yomux

XHMHYECKHE CBOMCTBA
HCMECTAJIJIOB UX COC,Z[I/IHCHI/Iﬁ

KomMmykaTuBHBIE:
Y4aBCTBYIOT B KOJIIEKTHBHOM




Honyuam eo3moorcnocmo
Hay4umucs: IPOTHO3UPOBATH
CBOICTBa HEU3YUECHHBIX
2JIEMEHTOB M MX COE€IMHEHHI
Ha OCHOBE 3HAHUH O
MIEPUOTNIECKOM 3aKOHE

00CYXICHUH MPOOIEM, TPOSIBIISIOT
AKTUBHOCTH BO B3aMOJICHCTBUM JIJIsI
pelIeHUsI KOMMYHUKATHBHBIX U
MMO3HABATENBHBIX 33144

31. | Bomopon ITonoxenne Bogopoaa B Hayuamca: xapaktepusoBats | PeryasiTuBHble: DopMHPYIOT
[lepuonndeckoii cucreme BOJIOPOJI IO €T0 MOJIOKEHHIO B | Pa3nnuaror cmocol u pe3ynbraT KOMMYHHUKaTHBHEI
XUMHUYECKHUX DJIEMEHTOB TICXD J1..U.Menpaeneena, JNEUCTBUS 1 KOMIIOHEHT B
. U. Menpeneesa. XapaKTepU30BaTh CTPOCHUE IMo3HaBaTebHbBIE: oOIIeHNN U
CrtpoeHue aToMa u aToMa BOJZOPOa, OOBSCHSITH BrasieroT 001uM NpreMoM pelieHHUs COTPYTHUIECTBE
Mouiekyibl. duznueckue u €ro BO3MOJKHBIE CTENIEHU 3a1a4y CO CBEpCTHUKaAMHU
XUMHUYECKHE CBOHCTBA OKHCJICHHUS, XapakTepu3oBaTh | KoMMyKaTHBHBIE: B TIpolecce
BOJIOPOJIA, €r0 TOJIYUCHHE U | (PU3UUCCKUC M XUMHUICCKUE JoroBapuBaroTcs 0 COBMECTHOM 00pa3oBaTeIbHON
MIpUMEHEHHUE. CBOICTBa BOJOpO/IA, JIESITENILHOCTH MO PYKOBOJCTBOM JIeSITeIbHOCTH
JIad. onbITHI: OOBSICHATH 3aBUCHMOCTD YAUTENS
20. [Tomyuenue CBOICTB BOJIOPO/A OT
Y pacro3HaBaHUe BOIOpoAa. | mojoxkeHus ero B IICXD
J.M.MenneneeBa, OnUCEIBaTh
https://www.yaklass.r | raboparopsre 1
u/p/himija/89- MIPOMBIIIIICHHBIE CIIOCOOBI
= MOJTyYeHHsI BOJOPOA .
klass/khimiia- Toayuam eosmoarcnocme
nemetallov- Hayuumocs: OObACHATH
157456/svoistva- JIBOMCTBEHHOE MOJIOKEHUE
; Bojgopoa B [ICXD
kisloroda-159350 J.M.Menneneera, rpaMOTHO
o0pamaTecs ¢ BEMIeCTBAMH B
MTOBCETHEBHOM KI3HH
32. | Bona. CtpoeHne MOJIEKYJIbIL. Hayuamcs : xapakrepusoBaTs | PeryasiruBHbIe: Nmerot
TToBTOpHBIi Bonopoanas xummuaeckas CTPOCHHUE MOJICKYIIBI [I1aHUpPYIOT CBOM NIEHCTBUS B CBSI3U C LIEJIOCTHO®
cBs3b. Dusnueckue BOJIOPO/a, (PU3MUYCCKUE U MOCTABJICHHOM 3a/1a4eil U yCIOBUSMU MHPOBO33pEHHUE,
MHCTPYKTaX 1O CBOICTBa BOJIbl. AHOMAJIMM | XUMHUYECKUE CBOMCTBA BOBI, €e peleHHst COOTBETCTBYIOILE
npasuiam Th B CBOJCTB BOJIBL. 0OBACHATH AaHOMAJIUK BOJBI, Io3naBaTe/bHbIE: € COBPEMEHHOMY

KabuHere

T'uapodunsHble U
rupo¢doOHBIE BEIIECTBRA.
XuUMHYECKUE CBOMCTBA
Bozbl. KpyroBopoT BOJIbI B
npupone. Bogoouncrka.
Anpanust Boabl. beiToBbIe

CIOCOObI OUHUCTKHU BOJIBI,
MIPUMEHSTH B OBITY (QIIBTPHI
JUTSL OYFCTKH BOJIBI,
MIPaBUIIBHO HCIIOIB30BATH
MUHEPAIBEHYIO BOAY,
BBINOJIHAT PACUETHI 110

CraBsT 1 GOpMYIHPYIOT IETH U
mpobIeMbl ypoKa
KomMykaTuBHBIE:

KonTponupytoT nelictBus napTaepa

YPOBHIO Pa3BUTHA
HayK{
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¢bunbTpel. MuHepalibHbIC
BOABI. JIMCTHUITUpOBaHHAS
BOJIa, €€

MOJy4YCeHUE U IPUMEHEHHE.
JIab. onbITHI.

21. UccnenoBanue
MTOBEPXHOCTHOTO HATSHKCHHUS
BOJIBI.

22. PactBOpeHme
MepMaHraHaTa KaJus WId
MEJHOTO KyIopoca B BOJI€.
23. T'unparanus
00e3BOXKEHHOTO cyibdaTa
menu (II). 24. Usrotoenenue
THIICOBOTO OTIIeUaTKa. 25.
O3HakoMJICHHUE C
KOJIIEKIINEHN OBITOBBIX
(uUIBTPOB.

26. O3HaKOMIJICHHUE C
COCTaBOM MHUHEPaTBHON

sohttps://www.yaklass
.ru/p/himija/89-
klass/khimiia-
nemetallov-
157456/voda-
159651 1.

YpaBHEHHSM XUMHUYECKUX
peakuuii, IPOTEKAIOUIHX C
y4acTHEM BOJBI.

Tonyyam 603mosncHocms
Hayuumsca: 00bEKTUBHO
OILICHMBATh HH(POPMALIHIO O
BEILECTBAX M XUMHYECKHX
nporeccax, KpUTHIECKU
OTHOCHUTHCS K IICEBIOHAYYHON
nHpopmanuy,
HeJ0OpPOCOBECTHOI pexnaMe

33

Kucnopon

Crtpoenue aToMa u
AIIOTPOTIHS KUCIOPOa;
CBOWCTBA M IPUMEHEHHE €TO
AITIOTPOITHBIX
Moudukarmii. JIa6.
ONBITHI:

28. Ilonyuenue

U pacrio3HaBaHHE
KHCJIOPO/Ia.

https://www.vaklass.r

Hayuamcs:,
XapaKTepU30BaTh CTPOCHHE
MOJIEKYJIbl KUCJIOPOJa,
COCTAaBJIATh XUMHUYCCKHUC
ypaBHEHUS,
XapaKTepU3ylouue
XHMHYECKHE CBOMCTBA
KHCJIOPOJAa, OOBSCHATH
MIPUMEHEHHE aJITOTPOITHBIX
MoaudUKaIui KuciIoposa,
OTIMCHIBATH JIAOOpaTOPHBIE U

PaznuuaroT cnocod u pe3ynbrar
JNIEUCTBUS

ITo3naBaTeabHbIE:

Bnazgeror 001muM nprueMoM perieHus
3a1a4

KomMmykaTuBHBIE:
HoroBapuBaroTcsi 0 COBMECTHOI
JESITETbHOCTH 0] PYKOBOJICTBOM
YUUTEIS

CrtpemiieHue K
3JI0POBOMY
00pasy KU3HU
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u/p/himija/89- MIPOMBIIIICHHBIE CIOCOOBI
kIaSS/khlm”a' NOJIy4YCHUA KHUCTIOpoJa .
Tlonyuam eo3moacnocmo
wﬁllov- Hay4umucs: TPaMOTHO
157456/svoistva- o0pamarscs ¢ BEMECTBAMH B
kisloroda-159350 IMOBCEIHEBHOM JKU3HU
34. | T'ajoreunr: OO6mas xapaKTepUCTHKA Hayuamca: xapakrepusoBats | PeryasiTuBHble: IIposBnstoT
obmas TaJIOTEHOB: CTPOCHHUE CTPOCHHE MOJICKYJI TAJIOTeHOB, | [IIaHUPYIOT CBOM NIEHCTBHS B CBSI3U C JKOJIOTHYECKOE
aTOMOB; IIPOCTHIC BEIIECTBA | OIUCHIBATH (PU3HUECKIE U MTOCTaBJICHHON 3a7a4ei U YCIOBUSIMH CO3HaHHE
XapaKTEepUCTHKA N
Y OCHOBHBIC COCIMHCHHS XUMHUYECKHUE CBOMCTBA ee pelIeHust
rajioreHOB, UX CBOMCTBA. TaJIOTEHOB HA OCHOBE Ilo3naBateabHbIE:
Kpatkue cBegenust o xjope, | HabmOaeHUH 32 X CraBaT 1 GOPMYIHUPYIOT IETH U
opome, GpTope u ioe. MIPEBPAILLCHUSIMHI BO BPEMS npoOJIeMbI ypoKa
[IpumeHeHMe TaTOreHOB U JIeMOHCTPAllMOHHBIX ONBITOB, | KoMMykaTuBHBIE:
UX COCIAMHCHUI B HAPOJHOM | OOBSCHATH 3aBUCUMOCTh AJIEeKBaTHO UCTIONB3YIOT PEUYEBHIC
XO3SHMCTBE. CBOMCTB rajOr¢HOB UX OT cpenctBa s 3(h(HEKTUBHOTO pEIICHUS
JdeMoHcTpanum: nonoxenns B [ICXD JI.1. KOMMYHUKATUBHBIX 3a7a4
OO0pa3Ipl TaTOTeHOB — MeneneeBa, COCTaBIATh
TIPOCTHIX BEIIECTB. (bopMynBI coeTMHEHUH
B3anmopelicTBE TaJOTeHOB | TaJIOTCHOB | O (hopMyIam
C HAaTpHEM, aTFOMIHUEM. JIaBaTh Ha3BaHMS
BriTecHenue xiopoM OpomMa | COeTUHEHUSIM TaJOTEHOB
WM HO/Ia U3 pacCTBOPOB MX THoryuam 603moochocmy
coJeit Hayuumuvcs: 0CO3HABATH
https://www.yaklass.r | HeoOxoxumocTs coboACHNS
U/D/h I m”a./89' MpaBUJI SKOJOTHYCCKOU
- 0€30MacHOCTH TIpU
klass/khimiia- 00paIIeHn! ¢ TaJoreHaMu
nemetallov-
157456/galogeny-
khlor-i-ego-
soedineniia-161110
35 | Coenunenus OCHOBHBIE COCTUHEHUS Hayuamcs. ycTaHaBNIUBATh PeryasiTuBHbIE: Bocnuranue
FJIOreHOB rajoreHoOB: CBSI3b MEXKJy CBOMCTBAMH YYUTHIBAIOT MPABWIIO B IJITAHUPOBAHUU | OTBETCTBEHHOTO
TaJIOT€HOBOIOPObI, COJH COCAMHEHUH U UX U KOHTPOJIE CIIoco0a perieHus OTHOILICHHS K
raJoreHOBOIOPOJAHBIX MIPUMEHECHUEM, U3Y9aTh IMo3HaBaTebHbBIE: pupoje
KHCJIOT. CBOMCTBA COEeIMHCHHI Hcnonp3yroT HOUCK He0OXOaHMMOi

JleMoHCcTpanuu:

T'aJIOrCHOB B XOJ1€

I/IH(l)OpMaIII/II/I JJIA BBIIIOJIHCHU A
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O0pa31bl TPUPOIHBIX
COEMHEHUH XJIOpa.

JIab. onmbITHBI:

27. KayecTBeHHasl peakuus
Ha TrajJoreHu/I-HOHbI

BBINOJTHEHHS J1a00PaTOPHBIX
OIIBITOB ,

Tonyuam eoszmooicHocmo
Hay4umsCcs: UCIOJIb30BATh
proOpeTeHHBIe
KOMITETEHIINH TIPH
BBIITOJTHEHUH IPOEKTHBIX
paboT 1Mo N3yUeHHIO CBOMCTB
1 CTI0CO0OB TIOY4CHUS U
pacro3HaBaHus COEAUHEHUMN
raJJoreHOB

yueOHBIX 3a/laHUH C UCTIONIb30BAaHUEM
y4eOHOM JTUTPaTypEI
KommykaTuBHbIe:

VYUUTBHIBAIOT pa3HbIe MHEHHS U
CTPEMSTCS K KOOPIHHALMH Pa3IMIHbIX
MO3ULHUIT B COTPYIHUYECTBE

36 IpakTuyeckasi Pemienne Hayuamcs: obpamatscs ¢ PeryasituBHbI€: Osnaznenue
paGora Ned 9KCIEPUMEHTANBHBIX 3a/1a4 | J1a00paTOPHBIM OcCyImecTBIAIOT NOUIATOBBIM KOHTPOJIb | HaBBIKAMU JUIS
P no teme «[loarpymnmna 000pyI0BaHHEM U IO Pe3yJbTaTy MPaKTUYECKOH

CIICHHIC TaJIOTCHOBY» HarpeBaTeJIbHbIMU JeSITeIbHOCTH
9KCIICpUMEHTAI npu6opamu B cooTBeTCTBUM ¢ | [l03HABaTe/IbHbIE:
BHBIX 3aJa4 110 MIPaBUJIAMHU TEXHHUKH [IpoBonsT cpaBHEHHUE U
TeMe 0€30MacHOCTH, OMICHIBATh KJIaCCH(UKAIIUIO TI0 3aJaHHBIM
«[Toarpyrma XAUMHYCCKHUN IKCTIEPIMEHT C KpUTEPHUAM
TTOMOIIEIO SI3bIKA XUMHH, KomMmykaTuBHBIE:
TaJIOTC€HOB» i
JIeNIaTh BEIBOJIBI IO Haxopsar obmee pemenne yueOHOM
IIpaBuna Tb B pe3ylbTaTaM PKCHEpPUMEHTa. | 3ajaull
KaOWHETE Honyuam eo3moorcnocms
XUMUH. Hayuumuvcs: 0OCO3HABATh
HEOOXOUMOCTH COOTIOIEHUS
npaBuinTh u OT mns
COXPAHEHHS CBOETO 3/I0POBbS
1 OKPYKAFOIIUX

37. Cepa, ee CrpoeHue aToMa u Hayuamecs:, PerynsitTuBHbIe: DopMUpPYIOT

dusHueKne 1 AITIOTPOTIHS CEPHI; XapaKTepU30BaTh CTPOCHUE PasmuuaroT crmoco6 u pe3ynpTar OCHOBBI

CBOWCTBA U IPUMECHEHUE MOJIEKYITBI CEePBI OOBICHATH JeHCTBUS 9KOJIOTUIECKOTO
XI/IM}/ILIeCKI/Ie POMONYECKOIt CepBl. 3aBHCUMOCTb CBOICTB ceprl 0T | Ilo3HaBaTebHBIE: MBIIUTCHUS
CBOHCTBA

JlemoHCcTpanuu:
BzaumoneiictBue cepbl

C MeTaJllaMH, BOJIOPOJIOM U
KHCIIOPOZOM.

JIa6. onbITHI:

29. T'openne cepsl Ha
BO3JlyX€ U B KUCIIOPO/IE.

https://www.yaklass.r

ee nojoxenus B [ICXD II.1.
MeHpeneeBa, COCTaBIATh
XUMHUYECKHE YPaBHECHUS,
XapaKTepU3yIOIIue
XUMHUUYECKHE CBOMCTBA CEPHL,
OOBSICHATH IPUMEHEHHE
AJUTOTPOITHBIX MOAU(HUKAITII
cepsl

Bnazgeror o01muM nprueMoM perieHus
3amad

KomMmykaTuBHbBIE!
JoroBapuBatorcs 0 COBMECTHOM
JACATCIIBHOCTH, IIPUXOAA K 06u1eMy
PEIIeHHIO
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u/p/himija/89-
klass/khimiia-
nemetallov-
157456/sera-i-ee-
soedineniia-161314

Honyuam gozmoocnocmo
Hayuumucsi: TPAMOTHO
00pamiaTecs ¢ BENIECTBAMHE B
MOBCEIHEBHON KU3HU

38. | Coenunenus Oxkcuns cepsl (IV) u (VI); Hayuamcs:, PeryasiTuBHbI€: DopMUPYIOT
cepbl WX MOJYUICHHUE, OIIMCHIBAThH CBOICTBA YYHUTHIBaIOT MPaBUIIO B TUIAHUPOBAHUU | WHTEpEC K
CBOWCTBa U IPUMECHEHUE COCIMHEHUI CepEl, 1 KOHTPOJIE CIIOCO0a pemIeHHs KOHKPETHOMY
COCTaBJISITh YPaBHEHUS IMo3HaBaTebHbBIE: XUMHYECKOMY
peaxImii, COOTBETCTBYIOIIHX Hcnonp3yroT TONCK He0OXOauMOit AJIEMEHTY, ITOUCK
«UEMOYKe» MpeBpaleHHN WHPOPMALIUH TSI BEITIOTHEHUS JOTIOTHUTETBHOM
Honyyam eosmodcHocme y4eOHBIX 33/IaHUH ¢ MCTIOIE30BaHIEM wHpOpPMALIUHU O
Hayyumbvcs: IPOTHO3UPOBATh | Y4EeOHOW IUTPATyphl HEM.
XUMHUYECKHUE CBOMCTBA KomMmykaTuBHbBIE!
BEIIECTB HA OCHOBE UX KonTtpomupyrot neiicTBre napTHepa
CBOICTB U CTPOEHUS
30. CepHas KuCIOTa CepHas KUCJI0Ta Kak Hayuamecs:, PerynsitTuBHbIe:
KaK SJIEKTPOIIAT JJIEKTPOJIHT U €€ OIMCHIBAThH CBOICTBA CEpHOU PagnnqaloT croco0 U pe3ynbTar
COJIH, UX IPUMEHEHHE B KHUCJIOTHI, B XOJI€ TIPOBEACHUS | JEUCTBUSA
1 ec colm HapOJIHOM XO35HCTBE. J1a00PATOPHBIX OIBITOB , IMo3HaBaTe/bHbBIE:
JleMoHcTpanuu: HPOBOJHUTH KAUECTBECHHYIO Brnazgeror o61muM nprueMoMm peneHus
O06pa31pl TPUPOTHBIX peaxIuio Ha Cynb(aT - HOH 3a7a4
coenuHeHUH cepbl. O6pa3upl | [lonyuam 03moHcHOCMb KoMmykaTuBHbBIE!
BaXHEHIINX JUII HAPOJIHOTO | HayyumbcsA. XapakTepu3oBaTs | JloroBapHBaroOTCs O COBMECTHOM
XO3SICTBA CYNIb(}HATOB. 0co0bIe CBOCTBA JESITEIBHOCTM, IIPUXOJIAT K 00IIEMY
JIa6. onbIThI: KOHIIGHTPUPOBAaHHOM CEpHON | peIICHUI0
30. CoiicTBa pa30aBIEHHON | KHCIOTHI
CEpPHOM KUCIOTHI
40, CepHas Kuciora CepHas KUCJI0Ta KaK Hayuamcsa :coctaBnsith PerynsiTuBHbIe: UcnpiThIBaIOT

KaK
OKHCJIUTEb.
Ilonyyenue u

okucnuressb. [Ipou3BoacTBo
CEpHOI KUCJIOTHI U €€
MIPUMEHEHHE

ypaBHenus OBP ¢ yuactuem
CEpPHOU KUCIIOTHI, ONHUCHIBATH
00TacTH TPUMEHEHHUS CEPHOI
KHCJIOTHI

[TnanupyroT cBoM aeiicTBUA B
COOTBETCTBUU C IIOCTABJIEHHOM
3a/a4eii M yCIOBUSAMH €€ pPeaTn3anui
Ilo3HaBaTe/bHbIE:

YYBCTBO T'OPJIOCTH
32 POCCUHUCKYIO
HayKy
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MIPUMEHEHHE Tonywam eozmoorcnocmo Brnaneror oOuuM npueMoM pereHus
CepHOii HAy4UMbCA: IPHBOATE 3a1a4
S TpUMepbl ypaBHEHHH KOMMyKaTI/IBHbIS:
peakuui, iexaliux B OCHOBE KonTonupyrot neiictBus mapTHepa
MIPOU3BOJICTBA CEPHOM
KHCJIOTBI
41. | MpakTHYecKast Pewenue Hayuamcsa: obpamarbcs ¢ PeryasiTuBHbIE: YmMmeror
pa6ora Ne5 SKCIEPUMEHTANBHBIX 33/1a4 | J1a00paTOPHBIM OCyIIeCTBIAIOT MOITATOBEIN KOHTPOIb | YIPaBISATh cBoei
PemmeHue o teme «Iloarpymnmna o0opyIoBaHUEM U 110 pe3ynbTaTy T03HABaTEIbHOU
KHCIIOpOIa» HarpeBaTeIbHbIMU JIESITENBHOCTBIO
OKCICPUMCEHTA npubopamu B cOOTBETCTBHH ¢ | Ilo3HAaBaTeabHbIE:
BHBIX 3aJa4 I10 paBUJIaMU TCXHUKHU CtposT peueBoe BBICKa3bIBaHUE B
TeEMeE 0€30MacHOCTH, OMHCHIBATh YCTHOM U MUCHhMEHHO# opme
«IToarpymma XUMHUYECKUH SKCIIEPUMEHT C
MTOMOIIIBIO S3bIKA XUMHH, KomMmykaTuBHbBIE!
Kucjaopoaar».
JIeN1aTh BBIBOJIBI 1O Y4uThIBaIOT pa3Hble MHEHUS U
IIpasuna T.b. B pe3ynbTaTaM SKCIEPUMEHTA. CTPEMSATCS K KOOPJIAMHALIMY Pa3IMYHbIX
KaOuHeTe Tlonyuam eo3moorcnocmo MO3ULUH B COTPYIHUYECTBE
Hay4umucs: 0CO3HABATh
HE00XOIUMOCTE COOIIOACHUS
npaBunTh u OT ans
COXPAHEHHSI CBOETO 3/I0POBbS
U OKPY’KAIOLTIX
42. | A3oT u ero Crtpoenue aToMa u Hayuamcs:, PeryasituBHble: Dopmupyror
CBOICTBA MOJIEKYJIBI a30Ta; XapaKTepU30BaTh CTPOCHUE [I1aHupPYIOT CBOM EHCTBHS B CBSI3U C HHTEpEC K
CBOMCTBA a30Ta KaK aToMa M MOJIEKYJBI a30Ta, MIOCTaBJICHHOH 3a/1a4el M YCIOBUAMU KOHKPETHOMY
MIPOCTOTO BEIECTBA. OOBSICHATH 3aBUCUMOCTh ee pemeHus XUMHYECKOMY
CBOWCTB a30Ta OT €ro Ilo3naBaTenbHbIE: 3JIEMEHTY
https://www.vaklass.r | moxoxenus B [ICXS JIH. CraBat u GOpPMYNIUPYIOT UEIU U
u/p/himija/89- MengeneeBa, cOCTaBIATh poOIeMBI ypoKa _
. XUMHUYECKHUE YPaBHEHUS, KommykaTuBHbIe!
klass/khimiia- XapaKTepU3yolue AJIEKBaTHO UCHOJb3YIOT PEUEBBIE
nemetallov- XMMHYECKHE CBOICTBA a30Ta cpenacTsa At 3P PEKTUBHOTO PEIIeHHs
157456/azot-i-eqo- Tlonyuam 603modicHocms KOMMYHHUKATHBHBIX 33129
- - Hay4umucs: rpaMoOTHO
soedineniia-161796 00pamaTeCs ¢ BEIIECTBAMHE B
TOBCEJIHEBHOM KU3HU
43. | AMMHaK 1 ero AMMHaK, CTpOeHHE, Hayuamcs: onuceiBath PeryasituBHble:

COEIUHEHMUS.

CBOICTBA, NOJIy4€HHE U
npumerenne. Comn

CBOMCTBa aMMHAaKa B XOJI€
MIpOBECHUS 1TabOpaTOPHBIX

IInanupyroT cBOU AEHCTBUS B CBSI3U C
TIOCTABJICHHOM 3a/1a4eil ¥ yCIOBUSMU
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Conn aMMOHUA

aMMOHHUS, MX CBOICTBa U
MpUMEHEHHUE.

JIa0. onbITHI:

31. U3yueHue cBOMCTB
aMMHaKa.

32. Pacnio3naBanue conei
aMMOHUS

OTIBITOB, MTPOBOJUTD
KaueCTBEHHYIO PEaKIUIoO Ha
HMOH -aMMOHHS

Honyyam eosmoacHocme
Hay4umvcs: TIPUBOIUTH
NIPUMEPBI YPABHEHUN
peakuui, iexaliux B OCHOBE
MIPOMBIIIIICHHBIX CIIOCO0O0B
MTOJTyICHHSI aMMHaKa

€€ pelIeHHs
Ilo3naBatenbHbIe:
CraBar 1 GOpMyIUPYIOT LEJU U
mpobIeMBI ypoKa
KommykaTuBHbIE!

KouTponupytoT nelictBus naptaepa

44. | Okcumbl a30Ta Oxcunsl azota(ll) u (1V) Hayuamcs:, PerynsiruBHbIE:
OTIMCHIBATH CBOWCTBA YYuTHIBAIOT MPABWIIO B TNIAHUPOBAHUU
COEJIMHEHUH a30Ta, ¥ KOHTpOJIE criocoba pereHust
COCTaBIISITh yPaBHEHUS Ilo3naBarTe/bHbIE:
peaxkuuii, COOTBETCTBYIOIIUX Hcnonb3yroT mouck HeoOXoAMMOn
«IIETIOYUKEY MPEeBpaCHUII UH(POPMAIIUH [T BBITTOTHCHHUS
Honyyam eosmoscHocme y4eOHBIX 33/IaHUH ¢ MCTIOIE30BaHIEM
Hayuumuvcs: TPOTHOZUPOBATh | YIEOHOH ITUTPATYpPHI
XIMHYECKIE CBOWCTBA KomMmykaTuBHBIE:
BEIIECTB Ha OCHOBE UX KonTtpomupytot nefictBre mapTHepa
CBOWCTB ¥ CTPOCHUS
45. | AzoTtHas A30THas KHCIOTa KaK Hayuamecs:, PerynsitTuBHblie:
KHCIIOTA KaK OMEKTPOIHT, €€ OIHCHIBATh CBOICTBA a30THOM PaEJ'II/I'IaIOT croco0 ¥ pe3yiabpTat
" CBOWCTBA 1 MPUMEHEHHE. KHUCJIOTHI, B XOJIE€ TIPOBEACHUS | JICUCTBUSA
ANEKTPOJIUT, €€ . .
JdeMoHCcTpanum: J1a00PATOPHBIX OIBITOB IMo3HaBaTe/bHbBIE:
HPUMEHCHUE O6pasIe! BaKHEHIIIX Ionyuam 603moAcHOCHD BrazieroT o0IIMM IPHEMOM PELICHHUSI
JUTSL HAPOJTHOTO XO3STHCTBA HAYYUmMbCsl. COCTABIATh 3a1a4
HUTPATOB. «UEMOYKN» npeBpanieHnii o | KoMMykaTHBHBIE:
JIa6. onbITHI: azoTy JlorosapuBaroTcst 0 COBMECTHOM
33. CBoiicTBa JEeSITETBHOCTM, TIPUXOJIAT K 00IIeMy
pa30aBICHHON a30THOM peueHuo
KHCJIOTHI
46. | AzoTHasa A30THas KHCIIOTa Kak Hayuamcsa :coctaBnsath PerynsiTuBHbIe:

KHCJIOTa KaK
OKHMCIIUTENb, €€
MOJTy4YEHHE

okucnurens. Hutpats! u
HUTPUTEI, TpodIIeMa ux
CoJIep>KaHus B C/X
MPOAYKINHA. A30OTHBIE
ynoOpeHuns
JdemoncTpanum:
BzanmopnelictBue

ypaBHenus OBP ¢ yuactuem
A30THOW KHCIOTHI, TPUMEHS T
COJIM @30THOM KUCJIOTHI B
MIPAKTUIECKOH eSTeTHHOCTH,
MIPOBOJIUTH KaYECTBEHHYIO
PeaxIyio Ha HUTPAT - HOH
Ionyuam 603modicHocmo

[TnanupyroT cBoM feiicTBUS B
COOTBETCTBUU C IIOCTABJIEHHOM
3a/a4eii M yCIOBUSAMH €€ pPearn3anui
ITo3HaBarTe/bHbIC:

Brazgeror o0muM npreMoM penieHns
3amad

KomMyKkaTHBHBIE!




KOHIEHTPUPOBAHHOMN
a30THOM KUCJIOTBI C MEIBIO.
JIa0. onbITHI:

34. B3zanmoencTaue
KOHLEHTPUPOBAHHOMN
a30THOM KHUCIOTHI C MEJBIO

HAYYumobCcs'. XapakTepu30BaTh
ocoOble CBOMCTBa
KOHILIECHTPUPOBAaHHOM a30THOM
KHUCIIOTBI

KonTtonupyrot neiicteus naptHepa

47. | docdop. CrpoeHne aToMa Hayuamca: PeryasiTuBHbIE: DopMHPYIOT
CoeuHeHus amorponus pocdopa, XapaKTepU30BaTh CTPOCHHE [InaHUPYIOT CBOU JEHCTBUSI B CBSI3H C HHTEpEC K
bocdopa CBO#CTBa 6enoro u aroma pocdopa, 00BICHITH MOCTABJICHHOM 3a/a4ueii ¥ yCIOBHIMHU KOHKPETHOMY

pa. kpacHoro docdopa, ux 3aBUCHMOCTH CBOMCTB ee pelIeHus XHUMHUYECKOMY
HonsTe 0 npuMenenre. OCHOBHEIE docdopa ot ero nonoxenus B | Ilo3HaBaTeILHBIE: 3IEMEHTY, HOUCK
dochopHBIX COEJIMHEHUS: OKCUJ [ICXD3 .M. Menneneesa, CraBar 1 GOpMyIHPYIOT LEJU U JIOTIOJTHUTEIbHOU
yI00pEHHSIX ¢docoopa (V) u COCTaBJISATh XUMHUYECKHE npoOJIeMbl ypoKa uHpopmManuu o
optodocdopHas Kuc- ypaBHCHHS, KoMMyKaTHBHBIE: HEM.
noTa, pocdatsr. XapaKTepU3YIOIIHe AJIEKBATHO UCTIOIB3YIOT PEUCBBIC
docdopHbie yaoOopeHus. XMMHUYECKHE CBOMCTBA a30Ta cpeacTsa st 3PPEKTUBHOTO PEIICHHs
JleMoHCTpanum: B pe3yJIbTaTe NPOBEICHHS KOMMYHUKATHBHBIX 33/1a4
O0pasibl TPUPOHBIX 11ab0PaTOPHBIX OTBITOB,
coeMHenuit pocdopa. MPOBOAUTH KAY€CTBEHHYIO
OO0pa3ipl BaKHEHIIINX IS peaxmwro Ha Gocdat - HOH
HapOJHOI0 X0341iCTBa Tonyuam 6o3mooicnocmy
¢docdatos. Hay4umsCcs’: OIUCHIBATH
JIa6. onbITHI: (busnUecKrue ¥ XUMUICCKHE
35. T'openue pocdopa Ha MIPOIECCHI, SBISIONIHECS
BO3JlyX€ U B KUCIIOPO/IE. YacThIO KPYTOBOPOTA BEIIECTB
36. Pacnio3HaBanue B IIPUPOJIE
thocdaror
https://www.yaklass.r
u/p/himija/89-
klass/khimiia-
nemetallov-
157456/fosfor-
soedineniia-fosfora-
163104
48, Yraepon CrpoeHue aToma u Hayuamca: xapaktepusosats | PeryasiruBHbIe: DopMuUpyIOT
AJUTOTPONIHS YIJIepoa, CTpPOCHHE aTOMa YIieposa, Paznmuuarot cocob u pe3ynbrat HHTEepecc K
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CBOMCTBA €r0 MOAU(HUKALIUIA
U UX MPUMCHCHUE.
JdemoncTpanum:
Ilornowenue yriem
PacTBOPEHHBIX BEIIECTB HIIH
ra3oB. Boccranosnenne
MeJIH U3 € OKCHJA YTIIeM.
JIab. onbITHI:

37. I'opeHue yris B
KHCIIOpO/IE.

https://resh.edu.ru/sub
ject/lesson/2070/start/

00BACHATH 3aBUCUMOCTD
CBOICTB yriiepoja OT €ero
nosnoxxenus B [ICXD JI.1.
MeHneneeBa, COCTaBIATh
XUMHUYECKHUE YPaBHEHNUS,
XapaKTepU3yIoLIe
XUMHUYECKHE CBOMCTBA
yriepona

Tonyuam eo3modrcnocmu
Hay4umoCs. ONUCBHIBATH
(bu3nYecKre 1 XUMHYECKHUE
TIPOLIECCHI, SBISIOLTUECS
YaCcThIO KPYTOBOPOTA BEIIECTB
B NIPUPOJIE

JeUCTBUS

Ilo3naBatenbHbIe:

Brnaneror oOuuM npueMoM pereHus
3a7aq

KommykaTuBHbIE!
JloroBapuBaroTcst 0 COBMECTHOM
JEATEIBHOCTH T10]] PyKOBOACTBOM
YUUTENS

KOHKPETHOMY
XUMHYCCKOMY
9JIEMEHTY, TIOUCK
JOTIOJIHUTEIBHOMN
nHpOpPMALIHHU O
HEM.

49. | Okcumsl Oxkcunsl yraepoaa (I1) u Hayuamcs:, PeryasiTuBHbI€: DopMUPYIOT
yriepoza (IV)U, nx OIMCHIBATh CBOMCTBA OKCHIOB | YUHTHIBAIOT IPABWIIO B INDTAHUPOBAHUH | YMCHHE
CBOWCTBa U IPUMECHEHUE yTieposa, COCTaBIATh 1 KOHTPOJIE CIIOCO0a pemIeHHs HCTIOJTb30BaTh
YpaBHEHHMSI peakLuid, IMo3HaBaTebHbBIE: 3HaHUS B OBITY
COOTBETCTBYIOIINX «IIETIOUKe» | VCMOIB3yIOT MOUCK HEOOXOTUMOH
TIpEeBpAIICHIH . POBOIUTH WHPOPMALIUH TSI BEITIOTTHEHUS
Ka4eCTBEHHYIO PEaKIHIO 110 Y4eOHBIX 3a/IaHUH ¢ MCITIOIF30BaHIEM
pacro3HaBaHUIO YIJIEKUCIOTO | yU4eOHOU JIUTPaTyphl
rasa KoMMyKaTHBHBIE:
Tonyuam eosmodcHocms KoHTponupyroT neicTBue napTHepa
Hayuumucs: TPOTHOZUPOBATh
XUMHUYECKHE CBOMCTBA
BEIIECTB HA OCHOBE UX
CBOWCTB ¥ CTPOCHUS
50. | YroanHasa VYronpHas kucnora. Conu Hayuamcs: PerynsitTuBHbIe: DopMUpPYIOT
KHCJIOTA U 66 YTOIBHOU JTaBaTh OTIPEICICHUS Pasmuuarot crmocod u pe3ynpTaT YMEHUS
KHCJIOTHI: KaIIBIUT, COAA, MTOHATHUSM «OKECTKOCTBH BOJBDY | JEHCTBHSA HCTIOJTb30BaTh

COJIH.
KecTkocTh
BOJbI U

CITIOCOOBI €€
yCTpaHEHUS

MOTAIll, HX
3HAYCHUE U IPUPOJC U
KU3HU YeTIOBEKa.
JKecTkoCTh BOABI M CITOCOOBI
ee yCTpaHeHHS.
JdemoncTpanum:

O06pa31sl TPUPOTHBIX
COEJIMHEHUH yriepo/ia.
O0pa3ipl BaXKHESHIIUX 15

,OIIUCBIBATh CBOMCTBA
YTOJIbHOU KUCIIOTHI,
COCTaBJISITh YPaBHEHUS
peakuuii, COOTBETCTBYIOLIUX
«LIETIOUKEY MIPEBPALICHUH ,
COCTaBJIATh HA3BaHUs COJIEH
YrOJIbHON KHUCIIOTHI,
NIPOBOJUTH KaYE€CTBEHHYIO
peakuuio Ha KapOOHaAT - HOH

IHo3naBarte/bHbIE:

Bnazgeror o01muM nprueMoM perieHus
3a/1a4y

KomMmykaTuBHbBIE!
JoroBapuBatorcs 0 COBMECTHOM
JEeSITeIbHOCTM, PUXOJIAT K 00IIeMy
pEIIeHHUI0

3HAHHSA B OBITY
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HapOJHOI0 X0341lCTBa
KapOOHATOB.

JIad. onbITHI:

38. ITomyueHue yroapbHOU
KHCIIOTHI ¥ U3y9ICHUE €€
cBoiicTB. 39. Ilepexon
KapOOHATOB B
TUIPOKapOOHATEL

40. Pa3noxxenue
rupokapOoHaTa HaTpuUsl

Tonyuam eoszmooicnocmo
Hay4umucs: IPOrHO3UPOBATH
XMMHYECKHEe CBOWCTBA
BEIIECTB Ha OCHOBE UX
CBOICTB U CTPOEHUS

51 IpakTuyeckast [ony4yenue, cobupanue u Hayuamcs: oGpamatscs ¢ PeryasituBHbI€: OBnaznenue
paGora Ne6 pacrno3HaBaHue nz%6opaTopH1>1M OcCyIIEeCTBISIOT MONIArOBbIA KOHTPOJIb | HaBBIKAMHU
ra3oB 000pyI0BaHHEM H IO pe3ysbTaTy NpaKTHYECKOU
HOqueHHe’ HarpeBaTCJIbHBIMU JACATCIBbHOCTH.
cobupanue 1 npubopamu B cooTBeTCTBUM ¢ | Ilo3HaBaTe/IbHBIE:
pacrno3HaBaHue TIPaBIJIAMH TEXHUKH Ctposr peueBoe BbICKa3bIBaHHUCE B
ra3oB 0€3011acHOCTH, OITUCHIBATH YCTHOI M MMCBMEHHOU (hopme
XMMHUYECKHUI SKCIIEPHMEHT C KommykaTuBHbIe:
TIOMOIIBIO S3bIKA XUMHH, YduTHIBaIOT pa3Hble MHEHHS U
JIeTIaTh BBIBOABI IO CTpeMSATCSA K KOOPAWHALNH PA3THIHBIX
pe3yibTaTaM SKCIIEpUMEHTA. TIO3MINH B COTPYAHUUECTBE
THonyuam 6oszmooicHocmo
Hay4umCcs: 0CO3HABATh
HEOOXOUMOCTH COOTIOIEHHS
npaBuinTh u OT mns
COXpaHEHHs] CBOETO 3/I0POBbS
nu
52. erMHI/II?'I CrtpoeHue aToMa KpeMHUS; Hayuamcs:, PeryasituBHble: Dopmupyror
KPHUCTAJUTMYECKUH KPEMHHUH, | XapaKTepH30BaTh CTPOCHHUE AZIeKBaTHO BOCIIPUHUMAIOT HHTEpeca K
€ro CBOWCTBA H aToMa KpeMHUs, OOBACHSThH TIPEAJIOKEHHS ¥ OLIEHKY YUHUTENs 1 KOHKPETHOMY
pUMEHEHHE. 3aBUCHMOCTH CBOHCTB OJTHOKJIAACHUKOB XUMHUYECKOMY
https://resh.edu.ru/sub | xpemuus ot ero monoxenus B | IosHaBaTeabHbIe: JJIEMEHTY, ITOUCK
[ICX5 O.U. Menneneesa, Bribuparor Hanbosee >3 pekTuBHEBIC JIOTIOJTHUTENBHOM

ject/lesson/2069/start/

COCTaBIISITh XUMHYECKHE
YpaBHEHUS,
XapaKTePU3YIOIIHe
XUMHUYECKHE CBOMCTBA
KpEeMHHUS

Tonyyam 6o3mooicHocms
HAy4umucs: rpaMOTHO

CIIoCcOOBI peleHus 3a/1a4,
KOHTPOJHPYIOT U OIICHUBAIOT IIPOIIECC
U pe3yNbTaT AESITeIbHOCTH
KommykaTuBHbIe:

JloroBapuBaroTCs 0 pacrpeieIeHnu
(yHKUMH B poselt B COBMECTHOM
JIeITeIbHOCTH

uHpOpMAIUH O
HEM.
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00pamiaTecs ¢ BEMIECTBAMHE B
MOBCEIHEBHOM KU3HU

53. | Coenunenus Oxkcun kpemuus (IV), ero Hayuamcs:, PeryasituBHbI€:
KPEMHHS MIPUPOIHBIE OTHCHIBATH CBOMCTBA OKCUIA YYuTHIBAIOT MPABUIIO B MJIAHUPOBAHUU
pasHoBUAHOCTH. CHIIMKATHL. | KPEeMHHS, COCTABIIATh 1 KOHTPOJIE CII0C00a PeIeHHs
3HaYeHNE COeTNHEHHI YPaBHEHHsSI PEAKIIHM, IHo3HaBare/bHbIE:
KpEMHHUS B )KUBOU U COOTBETCTBYIOIINX «IETI0UKe» | VICIMOIB3yI0T MOUCK HEOOXOIUMOH
HEXXUBOW MIPUPOJIE. NIPEBPALLEHUI . IPOBOAUTH WHPOPMALNH TSI BEITIOTHEHHS
JdeMoHcTpanum: KaueCTBEHHYIO PEaKLHI0 Ha y4eOHBIX 33/IaHUH ¢ MCTIONIF30BaHIEM
OO6pa31sl TPUPOIHBIX CUJIMKAT - UOH yaeOHOI TUTpaTypHI
COEIMHEHU KPEMHHUS. Ionyuam eo3mooicnocmy KoMmykaTuBHbIE!
Jlad. onbITHI: HAy4yumoCcs: MPOTHO3UPOBATh | YUUTHIBAIOT pa3HbIE MHEHUS U
41. IlonyueHne KpeMHEBOI XUMHUYECKHUE CBOMCTBA CTPEMATCA K KOOPAUHALUY Pa3IUYHBIX
KHUCJIOTBI U U3yUYCHHE €€ BEILIECTB HA OCHOBE UX MO3ULIUM B COTPYIHUYECTBE
CBONCTB CBOMCTB U CTPOEHUS
54. | Cunukargasa TlonsTre o cunMKaTHOM Hayuamcsa: npakTuyeckomy PerynsitTuBHbIe: DopMuUpyIOT
IPOMBIIIIICHHOC MPOMBIIITIEHHOCTH. CTEKJIO, | MPUMEHEHUIO COeTUHEHUI PaEJ'II/IlIaIOT croco0 u pe3ysbpTar MOHAMAHHE
LIEMEHT, KepaMuKa. KpEeMHUS JIeUCTBUS 0COOCHHOCTEIH
B JdemMoHcTpanuu: Tonyuam eo3mooicnocmy Ilo3naBaTeJbHBIC: ’KU3HU U TpyJa B
OO0pa31pl CTeKNIa, KePaMUKH, | HayuumsCsa: MPOTHO3UPOBATh | BmameroT oOmimM npueMoM pemeHust YCIOBUSIX
LIEMEHTa XUMHUYECKHE CBOMCTBA 3a7a4 HH(POPMATH3AIHH
BEILIECTB Ha OCHOBE UX KoMmykaTuBHbBIE! obmecTBa
CBOICTB U CTPOEHUS JoroBapuBaroTcst 0 COBMECTHOI
JIESITENIBHOCTH MO, PyKOBOJCTBOM
YUHUTENS
55. | O60061menue mo Hayuamca: 0600mats 3HaHus | PeryasiruBHbIe: Bripaxaror
TeMme U IPEICTABIISATh UX CXEM, BHoCAT HEOOXOTUMBIE KOPPEKTHBHI B aZIeKBaTHOE
TaOHIL, TIpe3eHTanni JIEHCTBHE MOCIIE €r0 3aBEPIICHUS Ha MOHUMaHUe
«HemeTtaibny
OCHOBE €r0 y4eTa CIeJIaHHBIX OMHUOOK | MPUYHH yCcIeXa
Ilo3naBaTeJibHBIE: Heycrnexa
CtposT peueBoe BHICKa3bIBAHHE B y4eOHOM
YCTHOW ¥ IUCEMEHHOH opme JIESITETbHOCTH

KomMykaTuBHBIE!
Koppektupytot geiictBust maptHepa




56.

KonTpoasnas
padora Ne3 o
TeMe

«Hemeraiutb»

KoHTpons npeaMeTHbIX U
METaNpPEeIMETHBIX YIeOHBIX
JNIEUCTBUI 110 TeMe
«HemeTamier»

Hayuamca: npuMeHsTh
MIOJTyYEHHBIE 3HAHUS U
c(OopMHUpOBaHHbBIE YMEHUS
JUTS peIIeHns YIeOHbBIX 3a1a4

PeryJisiTHBHBIE: OCYILECTBIISIOT
TIOLIArOBBI ¥ HTOTOBBIA KOHTPOJIb 1O
pe3ynbTary

IHo3HaBarTe/bHbBIE:

CTPOST pedeBOE BHICKA3bIBAHHE B
YCTHOM U IMCBMEHHOH (hopme
KoMMyKkaTHBHBIE. yIUTHIBAIOT
pa3HbIE MHEHHS M CTPEMSATHCS K
KOOPJIMHAINN Pa3IMIHBIX TO3UINH B
COTPKYIHHYECTBE

IIposBnstoT
OTBETCTBEHHOCTb
3a pe3yJIbTaThl

Tema 5. O60011eHHe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI mKoJbI. Iloaroroska k urorosoii arrecrauuu (I'MA) (124.)
57. | llepuoamuecku Ilepuonnueckuii 3aKoH 1 Hayuamca: o600matp PeryasiTuBHbIE: IIposBrsitoT

i1 3aKOH 1 [lepuonnveckas cucrema WHPOPMALIUIO TI0 TeMe B BHC | [IMaHUPYIOT CBOM JACHCTBHA B OTBETCTBEHHOCTH

TTeproraaecKkas XUMHUYECKHUX DJIEMECHTOB CXEM, BBITIOJTHATH TECTOBBIC COOTBETCTBHUH C ITOCTABJICHHOM 3a pe3yibTaT

p . Y. Menneneena. 3aJaHusg 3a/1a4eil U yCIOBUSIMU €€ peanu3alu

cucreMa Du3nYecKUuil CMBICI ITo3HaBaTe/ibHbIE: CTaBAT

J. . MOPSIAKOBOTO HOMEpa 1 GOPMYIHPYIOT LETH U TPOOIEMBI

MeHnneneesa B 3JIeMeHTa, HOMEPOB Mepuoja YpOKa; OCO3HAHHO U IIPOU3BOJILHO

CBETE TEOPHH Y TPYIIIIBL. CTPOST B YCTHOW M MUCbMEHHOU (opMe

KoMMyHHKATHBHBIE!

CTPOCHMS Bnanenne MOHOJIOTHYECKON U

aroma JUAJIOTHYeCKON (opMaMu pedn
58 3aKOHOMepHOCT 3aKOHOMEPHOCTH Hayuamcs :06001martpb PeryasituBHble:

1 W3MEHEHUs CBOICTB uH(pOpMaIHio o TeMe B Buze | Pa3muuarot cmocod u pe3yabTar

3JIEMEHTOB U UX CXEM, BBHITIOHATH TECTOBYIO JIEHCTBUS
H3MEHCHH’I COCIMHEHUH B IIEpHOIaX U pabory, IMo3HaBaTejbHbBIE:
CBOUCTB

AJIEMEHTOB U UX
COEIMHEHNN B
nepuoaax u
rpymnmnax B CBETe
MIPEJCTaBICHUI
0 CTPOCHUU
aTOMOB
AJIEMEHTOB.
3HaueHue
Ilepnonnueckor
0

TpyIIax B CBETE
MPEICTABICHUN O CTPOCHUH
aTOMOB BJIEMEHTOB.
3nauenue [lepuoanyeckoro
3aKOHa

Brazgeror o0ImuM npreMoM pemeHus
3a1a4

KommykaTuBHbI€!
JoroBapuBaroTcst 0 COBMECTHOM
JIESITENILHOCTH MOl PYKOBOJICTBOM
YUIATETIS




3aKOHa

59. | Bunsl Buner xumudeckux cBsize u | Hayuamcsa: 0600maTh PerynsiTuBHbIe:
XUMHUIECKIX TUTBI KPACTAIUTHICCKIX HHPOPMALIHIO TIO TEME B BHIIE Pagnnqa}oT croco0 u pe3yabpTar
. pemeTok. B3anmMocBs3b TaOIUIIBI, BRITIONHATE JercTBUS
CBsA3€U U THUIIBI o
CTPOCHUS M CBOMCTB TECTOBYIO paboTy Ilo3naBaTenbHbIE:
KPUCTAIIINICCK BEILIECTB BnageroT o0IuM IPUEMOM PelIeHHs
HUX PEHICTOK. 3a1a4y
B3auMocBsI3b KoMMyKkaTHBHBIE:
CTPOCHHS 1 KoHTponupyroT AeicTBUS mapHepa
CBOMCTB
BCIIICCTB
60. | Knaccudukarus Knaccudukarus Hayuamcs: 06001marthb PeryasiTuBHbI€:
XIUMIUYECKIX XUMHYCCKHX PEAKITHA MO0 HH(POPMAIIUIO TI0 TEME B BHIIE PaEHI/I‘IaIOT croco0 U pe3ysbpTar
. Pa3IMYHBIM MTPU3HAKAM CXEM, BBITIOJIHATH TECTOBBIC JeHcTBUSA
p€aKuuu 110 .
(4ncio u coctan 3aaHus Ilo3HaBaTenbHBIE:
pasiInIHbIM pearupyroIux u Briazieror o61uM mprueMoM penIeHust
IIpU3HaKaM. 00pa3yIoIIHXCs BEMIECTB; 3amadq
HaJIM4re TPAHUIIBI pazerna KomMmykaTuBHBIE:
thasz; JloroBapuBaroTCs O COBMECTHOM
TerutoBoi 3 dekr; JeSITeTbHOCTH 0] PYKOBOJICTBOM
U3MEHCHUE CTeNeHe! YAUTENS
OKHCJICHHS aTOMOB;
HCIIOJIb30BaHUE
KaTajau3aTopa; HampaBJICHHE
MIPOTEKAHUS).
61. CKOpOCTB CKOpOCTh XUMHUECKHUX Hayuamcs: 0600math PeryasituBHbI€: Hmetror
XAUMIUYECKIX peakiuii ¥ HaKToOpBI, UH(OPMAITUIO 110 TEME B BUJIC PaEHI/I‘IaIOT croco0 u pe3ysbpTar [EIOCTHOE
. BIIHSIIOIIME HA HE. CXEM, BBITIOJIHATH TECTOBYIO JercTBUS MHPOBO33pEHHE,
peakuuit
https://resh.edu.ru/sub | pabory IHo3naBaTesbHbIe: COOTBETCTBYIOILE
: BrazgeroT 00ImuM npreMoM pemeHus € COBPEMEHHOM
ject/lesson/2102/start/ 8 H TP P P Y
3amaq YPOBHIO Pa3BUTHS
KomMykaTHBHBIE: HAYKH
KonTtponupyrot aelicTBus napTHepa
62. K_]]aCCI/I(bI/IKa]_[I/Iﬂ IIpocThie u CI0XKHBIC Hayuamcs: 0600math [IposBsiroT
BeliecTBa. MeTasuibl 1 HHGOPMAILUIO IO TEME B BHJIE I00pOKenaTeNbH

HEMCTAJJIBI , COCTaB,

CXEM, BBIIIOJHATH TECTOBYIO

OCTbh,0T3bIBUUBOC



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/

HEOPraHUYECKU KiaccuuKaIus paboty Tb, KaKk
X BeIecTB NOHUMaHKe
YYBCTB
JIpYTUXJIIoAeH u
63. | CaoiicTBa 061{11/16 XUMHUYCCKHC Hayuamca: o6o6miatb PeryasiTuBHbIE: COTlepeKHBaHE
HEOPraHUYECKH CBOMCTBa OKCHJIOB U § nH(popManuio Mo TeMe B BUIIE Pagnnqa}oT €rocob u pe3ynpTar M
THIPOKCHAOB (OCHOBaHHMH, CXEM, BBITIOJIHATH TECTOBYIO JEeHCTBHSA
X BEILIECTB
KHCJIOT, aM(pOTEPHBIX paboty Ilo3naBaTenbHbIE:
THJIPOKCU/IOB), COJIH B CBETE Brnaneror oOumM npueMoM pereHus
o1 3a7a4
KommykaTuBHbI€:
KoHTponnpyroT nelicTBus napTHepa
64. | [ egeTnueckKue ['eneTnueckue psapl Hayuamcs: 00600math PeryasitTuBHbI€!
PSUIBI METaILIA, MeTajula, HeMeTaula | nH}pOpMaIHIO 10 TeME B BUJIE Pai’)’HI/I‘IaIOT €Hoco0 u pe3ynbrar
MEPEXOHOTO METalIa CXEM, BBITIOJIHATH TECTOBYIO JOEeHCTBHSA
HEMCTAalJIa U
paboty IMo3naBaTebHbIE:
NEPEXOTHOTO BrazieloT o01IMM IPHEMOM PELIEHUS
METaliia 3a1a4
KommykaTuBHbI€!
KoHTpoanpytoT nelicTBus napTHepa
65. | Tpenunr- TpenuHr-TecTHpOBaHNKE 1O PeryasiruBHbIE: Berpaxarot
TECTHPOBAHHE BapuanTaMm [ A mponuteix PaEHI/IlIaIOT €roco0 u pe3ynbrar aJIeKBaTHOE
JIeT ¥ IEMOBEPCHHU JnercTBus NOHUMaHKe
110 BapHaHTaMm Ilo3naBaTeJibHBIE: IIPUYMH yCIIeXa U
I'MA mporibix BiiazieroT o01MM IPHEMOM PELIEHHUS] Heycrnexa
JeT n 3a1a4 y4eOHO
JIEMOBEPCUU KommykaTuBHbIe: JeSITeIbHOCTH
KouTponupytoT nelicTBus napTaepa
60. KontpoabHas TectupoBaHue 1o Hayuamcsa: npumeHsTh PerynsiTuBHbBIE: OCYLIECTBIISIIOT
paGora Ned BapHaHTaM MOJy4EeHHBIC 3HAHUS U HOIIArOBBIA ¥ UTOTOBBIA KOHTPOJIb MO
BHVTDCHHM T'MA nemoBepcun c(OpMHUpPOBAHHBIE YMEHHS pe3yJbraTy
yIp 171 peleHns yueOHbIX 3a1au | ITo3HaBaTeabHbIE: Osnanenue
MOHUTOPHHT. CTPOST PEYEBOE BHICKA3LIBAHUE B HaBBIKAMH UL
YCTHOI M NHCBMEHHOM (hopme TIpaKkTHIECKO
KommyKaTHBHbIE! ACATEILHOCTH
®opMynupyroT COOCTBEHHOE MHEHHE U
MO3ULIHIO
67 | Anamms

KOHTPOJIBHOU




| 68 | pa6oTsL,
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