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0 Y4eOHOMY npeaMeTy « XuMUs»

CTYIIEHb 00y4Y€HHUs — OCHOBHOE 00111ee
Knacc: 8 «A»,8 «B» - 9 «b», 9 «B»

KommnuecTBo "acoB: 8ki- 68, 9xi-68.

Yuurens xumun: Cugopona T. B.

Pabouast mporpamma coctaBieHa Ha ocHoBe [IpumepHOil mporpaMmbl, pa3paOOTaHHON coriiacHO TpeOoBaHMit (eaepaTbHOTO
roCy/IapCTBEHHOr0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHUs K pe3yJbTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS MO y4eOHOMY MpeAMETy «XHMHS», Ha OCHOBE aBTOPCKOU
nporpaMMel 1o xumuu 8-9 kimaccel. (ABtop O. C. I'abpuernsiH)

M. dpoda, 2015 rogx.



MNOACHUTEJIbBHASA 3AININCKA.
PabGouass mporpamma coctaBiieHa Ha ocHOBe TpeOoBanuii ®@I'OC BTOpPOro MOKOJIEHHS OCHOBHOTO 00IIero oOpa3oBaHWUs,
OPUMEPHOM MpOrpaMMbl OCHOBHOTO OOmIero o0pa3oBaHUs MO XUMHH, aBTOpckoil mporpammbl O. C. T'abpuensna, T.JI.
['amOypueBa. ( Pa6oune nmporpammbl. Xumus 7-9 knaccel. YMK M. JIpoda, 2015) u B coorBerctBuu ¢ OOII OO0 MBOY
rumHazuuNel r.Tyarmce

eau n3yyeHus yuedHoro kypca xumuu B 8-9 kiacce:
— OCBOCHHE BOKHEUIINX 3HAHUU 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH, XUMUYECKON CHUMBOJIUKE;

— OBJIQJICHUE YMEHUSMU HAOJIIOaTh XUMHUYECKUE SBJICHUS, IPOBOJUTH XUMUYECKUNA SKCIIEPUMEHT, TPOU3BOAUTH PACUEThI
Ha OCHOBE XMMUYECKHUX (DOPMYJI BELIECTB U YPABHEHHI XUMUYECKHUX PEAKIIUN;

— pa3BUTHE TO3HABATEILHBIX HWHTEPECOB W HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B TIPOIECCE MPOBEACHUS XHUMHUYCCKOTO
AKCIIEPUMEHTA, CaMOCTOSITEILHOTO TPUOOpPETEHUST 3HAHUKW B COOTBETCTBUM C BO3HHUKAOIIMMH KU3HCHHBIMU
MOTPEOHOCTIMU;

— BOCIUTAHHE OTHOUICHWS K XMMHHU KaK K OJHOMY W3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS M DJIEMEHTY
00111e4eI0BEYECKON KYIbTYPHI;

— NPUMEHEHUE TOJIYYEHHBIX 3HAaHUW M YMEHUM 1Jis1 O€301aCHOT0 MCIOIb30BaHUs BEIIECTB U MAaTEPUAJIOB B OBITY, CEILCKOM
XO034MCTBE W Ha TMPOU3BOJACTBE, PEIICHUS MPAKTUYECKUX 3a]a4 B IMOBCEAHEBHOW >XWU3HU, MPEAYNPEKICHUS SBICHUM,
HaHOCAIIINX BPeJl 3I0POBBIO YEJIOBEKA U OKPY KAl cpeie.

3agaum yueOHOIro Kypca:
— (GOpMHUPOBAHKE Y YUaAITUXCsl 3HAHUN OCHOB HAyKW — BaKHEUINX (haKTOB, TIOHSTHM, 3aKOHOB M TEOPUM, XUMHUECKOTO SI3bIKa,
JOCTYITHBIX 000O0ITICHUI 1 MOHATUN O MPUHIIMITAX XUMHUYECKOTO TIPOU3BOJICTBA;

— PAa3BUTHC YMGHI/Iﬁ pa60TaTb C BCIICCTBAMU, BBIIIOJHATH HCCIOXXHBIC XMMHNYCCKHC OIIBIThHI, CO6J'HOI[3TB ImpaBujia TCXHUKH
6630HaCHOCTI/I, I'paMOTHO NPUMCHATb XUMHUYCCKUC 3HAHUS B 061H€HI/II/I C HpI/IpOI[OfI;



— PACKPLITUC POJIM XUMHHU B PCIHICHUU r100aIbHBIX HpO6HCM YCJIOBCUCCTBA,

Pa3BUTHUC JINYHOCTH 06y11a}0m14xc;{, q)OpMHpOBaHI/IG Y HUX TYMAHUCTHYCCKHUX OTHOILLICHUN U YKOJOTHYECKHU HCJ’IGCOO6p8,3HOI‘O
ITOBCACHU B 6I)ITy H B pr,HOBOﬁ ACATCIBHOCTH.

IInanupyemblie pe3yJIbTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

JInuHOCTHBIE pPe3yJIbTAThI 00y4eHUsl

1.IIaTpuOTHY€ECKOT0 BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HACJIEINI0, TOHUMAaHUs 3HAYCHHS] XUMUIECKOU
HAyKU B )KU3HU COBPEMEHHOI'0 00IIECTBA, CIIOCOOHOCTH

BJIa/IETh JOCTOBEPHOI MH(OpMaIHEN 0 MepeOBbIX JOCTUKEHUIX U
OTKPBITUSIX MUPOBOI U OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH

B Hay4HBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2.I'pakaaHCKOro0 BOCIIUTAHUS

2) npeACTaBICHUS O COIMATBHBIX HOPMAaX M MPaBHUIIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE, TOTOBHOCTH K pa3HOOOpa3HOM

COBMECTHOM J1eATEIbHOCTH MPH BBIMOJIHEHUN YUEOHBIX, TO3HABATEIbHBIX
3aJ1a4, BHIIOJTHEHNH XUMHUYECKHIX YKCIIEPUMEHTOB, CO3JaHUH

y4eOHBIX TIPOEKTOB, CTPEMIICHHUS K B3aMMOITIOHUMAHHUIO M B3aUMOIIOMOIITH
B IIpoIlecce 3TON y4eOHOU eATeTbHOCTH; TOTOBHOCTH

OILICHMBAThH CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHUIICH C TTOZUITHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEACTBHIMA
MOCTy

3.1leHHOCTH HAYYHOT 0 NO3HAHUS

3) MUPOBO33PEHUYECKUX NPEICTABICHUN O BEIIECTBE U XUMUYECKON
peaKiuu, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS

KapTHUHBI MUPA; IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX



Pa3BUTHS IPUPOJIbI, B3AMMOCBSI3SIX YEJIOBEKa C MPUPOIHOM CpeioH,

0 pOJIM XMMHUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTENbHBIX MOTUBOB, HAMPABIICHHBIX HA MOJTYYECHUU 3HAHUM

0 XMMHUHU, HEOOXOIUMBIX JIJIsl 0OOBICHEHUS HAOMI0IaeMbIX  TIPOIECCOB

U SIBJICHUU

5) no3HaBaTenbHOM U MHGOPMAITMOHHOMN KYJIBTYPHI, B TOM YHCJIC HABBHIKOB
CaMOCTOSITEJIbHON pabOThI ¢ yU€OHBIMHU TEKCTaMU, CIIPABOYHOM JIMTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBA MH(POPMAIIMOHHBIX TEXHOJIOTUH

6) uHTEepeca K 00YYEHHUIO U TTO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH
CIIOCOOHOCTH K CaMOOOpa30BaHUI0, UCCIEA0BATENbCKOM N€ATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABIEHHOCTH OOYYEHHMS B JAJIbHEUILIEM;

4.DopMHUPOBAHMSA KYJIbTYPHI 310POBbSI

7) 0co3HaHUs LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K

CBOEMY 3[I0POBBIO, YCTAHOBKHU Ha 370POBbIN 00pa3 KU3HU, OCO3HAHUS
NOCIIEACTBUM U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTpeOIeHUs

AJIKOTOJIs, HAPKOTUKOB, KYPEHUSI), HEOOXOTUMOCTH COOJTIOICHUS

npaBuJ1 0€30MaCHOCTH MPU OOpaLIEHUH ¢ XMMUUYECKUMHU BELIECTBAMHU

B OBITY U peasIbHOM KU3HU;

5. TpynoBoro BocnuTanusi

8) KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BHJIAX JIEATEIBHOCTH;
WHTEpeca K MPaKTHIECKOMY M3yUYeHUI0 TIpodeccuii u
TpyZJa pa3IuIHOTO POAa, B TOM YUCIIE HA OCHOBE TPUMEHEHUS TPEIMETHBIX
3HaHUU TI0 XUMHH, OCO3HAHHOTO BHIOOpA MHAWBH Y aTbHOM
TPACKTOPHUH MPOIOJDKEHHUS 00pa30BaHUs C YIYETOM JIMUYHOCTHBIX HHTEPECOB
¥ CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;
6.9K0J10rM4ecKOro BOCIUTAHUSA

9) sKon0rMYeCKH LEIECO00PA3HOr0 OTHOLICHUS K IPUPOJE KaK



MCTOYHUKY KHU3HU Ha 3€EMJIE, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUS
[IEHHOCTH 37I0pPOBOT0 M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOUIEHUS K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY
3JI0POBbIO, OCO3HAHUS [IEHHOCTH COOJIIOICHHS MPAaBHIT 0€30I1aCHOTO
NOBEACHUS NPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUsAX, YTPOKAIOLIUX
3JI0POBBIO U )KU3HU JIOJIEH;

10) criocoOHOCTH MPUMEHATH 3HAHUS, TIOJIydaeMble TIPU U3YUYECHUU
XUMWH, JJIs1 PENICHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH TPUPOTHON
CpeaoH, MOBBILICHUS YPOBHS SKOJIOTHYECKON KYIIbTYPHI,

OCO3HaHMUS TJI00ATBLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ImyTen
WX PELICHUS MTOCPEICTBOM METO/IOB XUMUU;

11) 3KOIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM

B I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIBHOW MPAKTUKE.

MeranpeaMeTHbIMH pe3yJIbTaTaMU U3yUeHHUS Kypca « XUMUs» SBISETCS (HOPMUPOBAHUE YHUBEPCATHHBIX YUEOHBIX
nevicreuit (YY]I).
Perynarusnsie YV /I:

CaMOCTOSITENIbHO 0OHAPYKUBATh U (DOPMYIHPOBATh YUeOHYIO MPOOIEMY, ONIPESTATh 11e]b YUYCOHOUM eI TEHbHOCTH;
BBIIBUTATh BEPCUU PEIICHUS TIPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3yIbTaT, BEHIOMPATh U3 MPEIOKCHHBIX U UCKATh
CaMOCTOSTENIbHO CPEJCTBA JOCTUXKEHUS LIETH;
COCTaBJISITh (MHIMBUIYAIbHO WU B TPYNIIE) IJIaH PEIICHUS MPOOJIEMBI;
paboTas 1o TuIaHy, CBepSATh CBOM JCHCTBUS C LIETBIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OMIUOKH CaMOCTOSITENILHO;
B JIMAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUH OIICHKH.

Ilo3naBarenpHbic Y Y /I:
aHaJIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIMPOBATH U 00001IaTh (PAKTHI U SIBJICHUS, BBISBISATH HX TIPUUYUHHO-CIIEICTBEHHBIEC CBSA3H.
OCYIIECTBIISITH CPAaBHEHUE, KIACCU(PHUKAINIO, CAMOCTOSITENIbHO BHIOMPAsi OCHOBAHUS U KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX
onepanui;



CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIONIEE YCTAHOBIEHNE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH.
CO3/1aBaTh CXEMaTUYECKUE MOJIENU C BBIICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTAaBJISITh TE3UCHI, PA3JIUYHBIE BUJIbI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.II.).
npeoOpa3oBbIBATh MHPOPMAITMIO W3 OJHOTO BHJA B Ipyrou (TabJMIly B TEKCT U IIp.).
YMETh ONPEIEISTh BO3MOKHbIE HCTOYHUKH HEOOXOIUMBIX CBEACHUH, MPONU3BOIUTH TOUCK MH(MOPMAIIUH, AHAIU3UPOBATH U
OLICHUBATh €€ JOCTOBEPHOCTD.
Kommynukamuenvie YV/I:

CaMOCTOSITEJIBHO OpPraHU30BBIBATH y4YEOHOE B3aMMOJAEHCTBHE B TIpynne (ONpenesarh oOmMe LENH, pacHpeneisaTh POy,
JOrOBapUBATHCA APYT APYrOM U T.1.).

VYyammiics 101KEH YMETh:

OTPEENIATh MPOOJIEMBI, T. €. YCTAaHABJIMBATH HECOOTBETCTBUE MEXKTY KETAEMbIM U JeHCTBUTEIBHBIM;

COCTABJIAATh CJIOXHBIN IUIaH TEKCTA;

BJIAJIETh TAKUM BUJIOM M3JIOKEHUS TEKCTa, KaK MOBECTBOBAHKE; MOJI PYKOBOJACTBOM YUHUTENSI MIPOBOAUTH HEMOCPEICTBEHHOE Ha-
OJII0ZICHUE;

MO/I PYKOBOJICTBOM YUHTEIS OOPMIIATh OTYET, BKIIOYAIONIUHN ONMKMCaHue HAOII0ICHUS, €T0 PE3yIbTaTOB, BHIBOJIOB;
MCIIOJIb30BaTh TaKOW B MBICICHHOTO (MACATIBHOT0) MOJETUPOBAHUS, KaK 3HAKOBOE MOJCIMpPOBaHHE (Ha MpPUMEpPE 3HAKOB
XUMHUYECKUX IJIEMEHTOB, XUMUYECKUX (POPMYII);

HCIIOJIB30BaTh TAKOW BHJ MaTEepUAILHOTO (IMPEIMETHOr0) MOJCIMPOBaHUsS, Kak (U3WYECKOE MOJEIMpOBaHHME (HA TpUMEpe
MOJICTTUPOBAHUS aTOMOB U MOJIEKYJI);

MOJIy4aTh XUMUYECKYI0 HHGOPMAIIUIO U3 PA3IMUYHBIX UCTOYHUKOB; OMPENIECNATh OOBEKT M aCIEeKT aHaIu3a U CUHTE3a; ONPEIeIIiTh
KOMIIOHEHThI 00BEKTa B COOTBETCTBHUM C aCIIEKTOM aHaJIN3a U CUHTE3a;

OCYILIECTBIIATh KAUECTBEHHOE U KOJIMUYECTBEHHOE OMTMCAHUE KOMIIOHEHTOB 00BEKTA;

OTIPENICIIATh OTHOILIIEHUSI OOBEKTA C APYTUMHU 00BEKTAMU; OTIPEIEIIATH CYIIECTBEHHbBIE TPU3HAKU 00BEKTA.

dhopMyIHpoBaTh THUIIOTE3Y MO PEIICHUI0 MNPOoOJeM; COCTaBJATh IUIAaH BBIMOJHEHUsS] y4eOHOM 3ajaud, peleHusl Mpoosaem
TBOPYECKOTO ¥ TOMCKOBOT'O XapaKTePa, BHIMOJHEHHS TPOEKTA COBMECTHO C YUUTEIIEM;

COCTaBJIISATh TE3UCHI TEKCTA;

BJIAJICTh TAKUM BUJIOM M3JI0’KEHUSI TEKCTa, KaK ONMKHCAHUE; UCT0JIb30BAaTh TAKOW BUJ MBICJIEHHOTO (U]1€aJIbHOT0) MOICIIUPOBAHUS,



KaK 3HAaKOBOE MOJISIUPOBaHKE (Ha MPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XMMUYCCKOU CBSI3H);

WCIIOJIb30BaTh TAKOW BU MaTEPUAILHOTO (IIPEAMETHOI0) MOJSIUPOBAHHS, KAaK AaHAJIOTOBOE MOJICIIMPOBAHUE;

BBITIOJTHATH HETOJHOE KOMIUIEKCHOE CPaBHEHHE; BBITIOHATH MTOJTHOE OJTHOJIMHEHHOE CpaBHEHHE.

COCTaBJISTH KOHCIICKT TEKCTA;

CaMOCTOSITENIbHO HCIIOJB30BaTh HEMOCPEICTBEHHOE HAOIIOJIEHNE; CAaMOCTOSTEILHO O(OPMIISITh OTUET, BKIIOUAIOIIUN ONHMCAHKE
HaOJII0JICHHS, €T0 PE3YIbTAaTOB, BHIBOJIOB;

BBITIOJTHATH MOJHOE KOMIUIEKCHOE CPaBHEHUE; BBITIOJIHATH CPABHEHHUE IO aHAJIOTUHU

M0J/1 PYKOBOJICTBOM YUHTEJIS IPOBOJIUTH OMOCPEIOBAHHOE HAOIIOICHNUE;

MOJ/1 PYKOBOJICTBOM YUHTEIIS 0OPMIIATh OTUET, BKIIOYAIONTUH OMKMCAHUE SKCIIEPUMEHTA, €0 Pe3yIbTaTOB, BHIBOJIOB;
OCYUIECTBJIATh HHAYKTUBHOE 000011eHNHE (0T €IMHUYHOTO IOCTOBEPHOTO K 00IIEMY BEPOSTHOCTHOMY), T. €. ONPEAENITh 0011Ine
CYILLIECTBEHHbIE ITPU3HAKH JIBYX U O0siee 00BEKTOB U (PMKCUPOBATh UX B (hOpPME MOHATUS WU CYKICHUS;

OCYILECTBIIATh JACAYKTUBHOE 0000IIeHNe (MOJBEACHUE EAUHUYHOIO JOCTOBEPHOTO I0oj oOOIlee JOCTOBEpPHOE), T. .
aKTyaJIM3UPOBATh MOHSITUE WUJIU CYXJEHUE, U OTOXKJECTBJISITh C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIE MPU3HAKU OJHOTO WJIU
0oJiee 0OBEKTOB; ONPEEATh ACHEKT KiIacCU(DUKALINK; OCYIIECTBIISITh KJIaCCU(UKAIUIO;

3HATh U UCIOJIb30BATh Pa3IUUYHbIe (DOPMBI IPEACTABICHUS KIacCU(DUKAIIUY.

COCTaBJISITh HA OCHOBE TEKCTA CXEMbI, B TOM 4YHCIIe ¢ mpuMeHeHueM cpenctB UKT;

CaMOCTOSTEIbHO OPOPMIISTH OTUET, BKIFOUAIOIINNA OMTUCAHUE IKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOIOB;

MCIIOJIb30BaTh TAKOW BUJI MBICJICHHOTO (MJ€aIbHOT0) MOJICIUPOBAHUS, KaK 3HAKOBOE MOJIETUPOBaHKE (HA MIPUMEPE YpaBHEHUMN
XUMHUYECKUX PEaKIInii);

pasznuyaTh 00bEM U COJIepKaHUE TMOHATHI, Pa3IudaTh POJIOBOE W BUIOBOE MOHSATHUS, OCYIIECTBISATh POJOBUIOBOE OMPECICHHE
TOHSITHH.

CaMOCTOSITENIbHO UCIIOJIb30BAaTh OMIOCPEI0BAHHOE HAOIOIEHHUE.

JienaTh TOMETKH, BBITUCKH, ITATUPOBAHUE TEKCTA; COCTABIIATH JIOKJIA;

COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM unciie ¢ npuMmeHeHuem cpencts UKT;

BJIQ/IETh TAKUM BHJIOM M3JIOKEHMSI TEKCTa, KaK PacCyKICHHE; UCIOIb30BaTh TAKOW BUJ MBICIEHHOTO (MI€aJbHOTO0) MOJIEIUPO-
BaHUs, KaK 3HAKOBOE MOJIETUpOBaHME (HA MpUMEpe YpPaBHEHUM peakuuid AMCCOLMALMM, WOHHBIX YPaBHEHUN peakiui,
MOJIypEAKIIUN OKUCIIEHUS-BOCCTAHOBIICHMUS);



pasznuyaTh KOMIOHEHTHI JOKa3aTeIbCTBa (TE3UC, apryMEHTHI U (POpMY JI0Ka3aTeNIbCTBA);

OCYUIIECTBJISTH MPSIMOE UHIYKTUBHOE JIOKA3aTENIbCTBO.

ONpeNeNsaTh, UCXOA U3 yueOHOH 3a7au1, HEOOXOAMMOCTh HETIOCPEACTBEHHOTO MIIH OMOCPEIOBAHHOTO HAOIIIOICHUS;
CaMOCTOSATENbHO (OPMUPOBATH MTPOTrPaMMy SKCIIEPUMEHTA.

8 kiacce

HpeIlMeTHLIMI/I pe3yJabTaTaMM U3YyUCHUA IMPCAMETA SABJIAIOTCA CICAYIOINEC YMCHUS:

1)

2)

3)

4)

5)

6)
7)
8)

HCITOJTB30BAaTh P XapaKTEPUCTUKE BEIIECTB IMOHATHS: «aTOM», KMOJICKYJIa», «XUMUICCKUAN IJIEMEHT», «XUMHUCCKHUI 3HAK,
W CUMBOJI», «BEIIECTBOY, «IPOCTOE BEIIECTBOY», «CIOKHOE BEIIESCTBO», «CBOMCTBA BEIIECTBY, «XUMHUYCCKHUE SIBJICHUM,
«puznueckue SABICHUM», «KOIPPUIIMEHTH», «UHACKCH», «OTHOCHUTEIbHAS aTOMHAs Macca», «OTHOCHUTEIbHAS
MOJICKYJIIpHAs Maccay, «MaccoBast IOJISI DJIEMEHTa,

3HATH: IPEIMETHI U3YUCHUS €CTECTBCHHOHAYYHBIX JUCIUIUIMH, B TOM YHCJIE XUMHH, XUMHIeckue cuMBoIbl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus U NPOU3HOIICHUE; KIaCCU(DUIIMPOBAThH BEIIECTBA M0 COCTABY HA
IIPOCTBIC U CIIOKHBIC; pa3IndaTh: TeJa U BEIISCTBA; XUMUUECKUI AJIEMEHT U MPOCTOE BEIIECTBO;

OTMCHIBATh: (OPMBI CYIIECTBOBAHUS XHUMHUYECKHUX DJEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIC BEIIECTBA, CIIOXKHBIC
BelecTBa); Tabnuunyto Gopmy [lepuonnueckoii cUCTEMbl XUMHUYECKHUX JIEMEHTOB; MOJIOXKEHUE deMeHTa B Tadmnuie /. U.
MeHnneneeBa, HCIOIb3YS TOHSATHS «IIEPHOI», «TPYIIa», «TJIaBHAs TMOJATPYIIa», «IMO00YHAs IOArPYIIa;, CBOWCTBA
BEILIECTB (TBEPABIX, )KUAKHUX, Ta3000pa3HBIX );

OOBSICHATh CYHNIHOCTh XMMHUYECKHX SIBJICHHH (C TOYKH 3pEHHSI aTOMHO-MOJICKYJISIPHOTO YUCHHS) M WX IPUHIUIIHAIBHOE
OTIINYHUE OT (PU3NUCCKUX SBJICHUMN;

XapaKTEPHU30BaTh: OCHOBHBIC METOIbI M3YUYCHHSI €CTCCTBEHHBIX TUCIUILIINH (HAOII0ICHNE, SKCIICPUMEHT, MOICITMPOBAHNC);
BEIIECTBO 0 €T0 XUMHUYECKON (hOpMYJIe COTJIACHO IUIaHy: KAYeCTBEHHBIM COCTaB, THIT BEIIECTBA (ITPOCTOE WIIA CIIOXKHOE),
KOJIMYECTBCHHBIM COCTaB, OTHOCUTEIIbHAS MOJIEKYJISIpHAs Macca, COOTHOIICHUE MacC 3JIEMEHTOB B BEIICCTBE, MAacCOBBIC
JIOJT DJICMEHTOB B BEIIECTBE (ISl CIIOKHBIX BEIICCTB); POJIb XUMHUH (TIOJIOKUTEIIBHYI0O W OTPHUIIATCIBLHYIO0) B KU3HU
YeJI0BEeKa, apTyMEHTHUPOBATh CBOE OTHOIIIEHUE K 3TOH MmpodiieMe;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO JOJI0 XUMUYECKOTO MJIEMEHTA B COSTUHEHUSX
MIPOBOIUTH HAOIOACHUS CBOMCTB BEIIECTB U SBICHUN, TPOUCXOISIINX C BEIIECTBAMU;

coOJTI0/1aTh TIpaBUjIa TEXHUKHU O€30MMaCHOCTH TP MPOBEICHNN HAOIIOACHUHN 1 TA0OPATOPHBIX OIBITOB.



9) oco3HaHME POJIN BEIIECTB:
MCIIOJIb30BaTh 3HAHUSI XUMUHU TIPHU COOITIOICHUH TPABUII UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX MPEMapaTOB;
10) pa3nn4atk oracHbIe ¥ O€30MaCHBIC BEIIECTRA.

11) HCIIOJIB30BATh IIPH XAPAKTCPHUCTHUKEC ATOMOB IIOHATHA: «IIPOTOH», «HGﬁTpOH», «QJICKTPOH», «XAMHYECKUMN QJICMCHT»,
«MacCCoOBOC YHCIO», «KHU30TOID», «BJIGKTpOHHI)Iﬁ CHOﬁ», «BHepFGTI/I‘IeCKHﬁ YPOBCHLY», «IJICMCHTLI-MCTAJJIbD», «3JICMCHTHI-
HEMCTAJUIBD», IIPHU XaPAKTCPUCTHUKEC BCUICCTB IIOHATHUA «HMOHHAA CBA3b», «MOHBD», «KOBAJCHTHAsA HCIOJISAPHAS CBA3bY,
(KOBAJICHTHAA ITOJIAPHAA CBA3b», «3JICKTPOOTPULATCIIBHOCTE), KBAJICHTHOCTB», «KMCTAJINIMYCCKAA CBA3b),

12) onuchiBaTh COCTaB W CTPOCHHE aTOMOB 3JICMEHTOB C MOPSAKOBBIMH HOoMepamu 1—20 B Ileproauueckoil cucreme
xuMudeckux snemeHToB 1. 1. Menneneena;

13) cocTaBsATh CXEMBI PACHPEICIICHUS DJICKTPOHOB IO 3JICKTPOHHBIM CJIOSIM B 3JIGKTPOHHOW O00O0JIOYKE aTOMOB; CXEMBI
00pa30BaHUsI pa3HbIX TUIIOB XUMUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAIIIMYECKOMN );

14) 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYCCKUX JJICMCHTOB (3apsz0B sSJIEep aTOMOB, YHCIIAa AJICKTPOHOB Ha
BHEIIHEM JJIEKTPOHHOM CJIO€, YHUCIIO 3aIlOJHAEMBIX JJEKTPOHHBIX CJOEB, PaAuyC aTroma, SJIECKTPOOTPHUIATEIBHOCTb,
METAJTMYECKUE U HEMETAJUTMYECKHE CBOMCTBA) B Mepuojax U rpynnax (riaBHbIX nmoAarpymnmax) [lepuoanueckoit cucTeMbl
xuMHu4eckux 35emMeHToB . 1. MenaeneeBa ¢ TOUKU 3pEHUSI TEOPUU CTPOEHHUS aTOMA;

15) cpaBHUBaTH CBOWCTBA ATOMOB XHMHYCCKHX JJICMECHTOB, HAXOJAIIMXCS B OJHOM IEPHOJC WM TJIABHOW TMOJTPYIIIE
[Tepuoauueckoii cucrembl xumuueckux snemeHToB J[. M. MeHneneeBa (3apsiioB sii€p aTOMOB, YHMCJAa 3JIEKTPOHOB Ha
BHEIIHEM JJICKTPOHHOM CJIO€, YHUCIIO 3allOJHAEMBIX 3JEKTPOHHBIX CJIOEB, PaAuyC aTroma, JSJIEKTPOOTPULATEIbHOCTD,
METAINIMYECKUE U HEMETAJTIMYECKUE CBOMCTBRA);

16) naBaTh XapaKTEPUCTUKY XMMHUYCCKUX JICMEHTOB 10 MX MOJIOKEeHUIO B [leproanueckoll cHCTEMEe XUMHUYECKHUX 3JIEMEHTOB
1. . MenneneeBa (XMMUYECKUH 3HAK, MTOPSAKOBBIA HOMED, IEPUOJ, TPYIIA, MOATPYINa, OTHOCUTEIbHAs aTOMHas Macca,
CTpOEHHE aTromMa — 3apsj fJpa, YUCIO MPOTOHOB M HEUTPOHOB B SApe, 00IIEe YUCIO DJIEKTPOHOB, pacHpeneiieHue
AJIEKTPOHOB TI0 JIEKTPOHHBIM CJIOSIM); OTIPEIEIATh TUIl XUMHUYECKON CBSI3H MO (HOpMYyJIe BEIIECTBA; MPUBOAUTH MPUMEPHI
BEILIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3H;

17) xapakTepu30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMN CBsI3U (OOMEHHBIN ), HOHHOW CBS3U, METAJUNTMYECKOM CBSI3H;

18) ycraHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBS3H: COCTAB BEIIECTBA — THUI XUMHUCCKOU CBS3H;



19) coctaBisTh (GopMysibl OWHAPHBIX COCIUHCHUN [0 BAJCHTHOCTH; HAXOIWTh BAJICHTHOCTh JJIEMEHTOB 1O Qopmyie
OMHAPHOTO COCAMHEHMUSI.

20) ucrionb30BaTh NPU  XapPaKTEPUCTUKE BEIICCTB TMOHATHS: «METaUIbl», «IUIACTHYHOCTBY, «TEIUIOTPOBOIHOCTHY,
«AIEKTPONPOBOJHOCTDY, KHEMETAILIBDY, «AJUIOTPOIHS, «AJJIOTPONHBIE BUIOU3MEHEHUS, WIH MOIU(DUKAIITNY,;

21) onuChIBaTh MOJIOKCHUE DIEMEHTOB-METAIIOB W DJICMEHTOB- HEMETAUIOB B llepHoaMyeckoil cucTeMe XHMHUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

KJIaCCU(UIIUPOBAThH MPOCTHIE BEIIECTBA HA METAJIJIbl U HEMETAJUIbI, 3JIEMEHTHI;

22) oripenensaTh MPUHAICKHOCTh HEOPTraHUIECKUX BEIIECTB K OJTHOMY U3 U3YYCHHBIX KJIACCOB — METaJLIbl M HEMETAILIbI;

23) 10Ka3bIBaTh OTHOCUTEIHHOCTD JICTICHUS TIPOCTHIX BEIIECTB HA METAJUTBI U HEMETAJLIBL;

24) xapaKTepru30BaTh 00IHe PU3NICCKUE CBONMCTBA METAIIIIOB;

25) ycraHaBIMBaTh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXIy CTPOCHHUEM aToMa U XMMHUYECKOH CBS3bIO B MPOCTHIX BEIIECTBAX
— MeTajUlaX U HeMeTaJllax;

26) 00BACHATH MHOTOOOpa3Ue MPOCTHIX BEIIECTB TAKUM (PAaKTOPOM, KaK aJUTOTPOITHS

27) onMChIBaTh CBOMCTBA BEIIESCTB (HA IPUMEPaX MPOCTHIX BEHMIECTB — METAJUIOB M HEMETAJUIOR);

28) ucronb30BaTh NPU PEIICHUH PACYCTHBIX 3a/1a4 MOHSATHUS: «KOJIMYECTBO BEIECTBA», «MOIb», «IOCTOSHHAs ABOTaIpoy,
«MOJISIpHAsE Maccay, «MOJISIPHBII 00beM ra30B», «KHOPMAJIbHBIE YCIOBUSY;

29) IpOBOANUTE pacyeThl C KCIOJIb30BAHUEM MOHSITHU: «KOJMYECTBO BEIECTBA», «MOJISIPHAS MAacca», «MOJIPHBIH 00beM
ra3oB», «IIOCTOSIHHasi ABOrapo».

30) ucrosb30BaTh MPU XAPAKTEPUCTHKE BEIICCTB MOHSITHS: «CTCIICHb OKHCIICHUSY, «BAICHTHOCTDY, «OKCUJIBI», «OCHOBAHHSD),
«IIENOYMN», «KaYECTBEHHAsI PEaKIUs», «UHIUKATOPY, KKUCIOTH, «KHCIOPOACOACpKAIINe KUCIOThDY, «OECKUCIOPOIHbIE
KHUCIIOTBDY, «KUCJIOTHAs CPelay, «ILeJoYHas cpeay, «HeUTpaibHas cpeay, «ukaita pH», «comuy, «aMmopdHbIe BEIIECTBaAY,
CKPUCTALJIMYECKUE BELIECTBA», «KPUCTAUIMYECKAsl pEIIeTKa», «HUOHHAsg KPUCTANIMYECKasl pEeIIeTKay, «aToOMHas
KPUCTAJNIMYECKAs PEIIETKA», «MOJIEKYJISIpHAsl KPUCTAINIMYECKasl PelIeTKay, «METAIUIMYECKass KPUCTAIUTMYECKas PEIIeTKay,
«cmecm»;

31) kiaccupUIMPOBATh CJIOXHBIE HEOPTaHWYECKHUE BEIIECTBA 1O COCTaBY HA OKCHJbBI, OCHOBAHHUS, KHCIOTHI M COJIH,
OCHOBAHUSI, KUCJIOTBI U COJIM TIO pACTBOPUMOCTH B BOJE; KMCJIOTHI IO OCHOBHOCTH U COJICPKAHUIO KUCIOPOAA;

32) onpeienATh MPHHAJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB (OKCHIBI, JICTYy4He



BOJIOPOJHBIE COEMHEHMSI, OCHOBAHUS, KUCIIOTBI, COJIN) 10 (pOpMYJIE;

33) onuchIBaTh CBOWCTBA OTACIBHBIX MPEICTABUTENCH OKCUIOB (HAa MPUMEPE BOJbI, YIIIEKUCIIOTO T'a3a, HEraleHOW U3BECTH),
JETYYMX BOJOPOJHBIX COEAMHEHUU (Ha MpUMeEpPEe XJIOPOBOAOPOJAa M aMMHAaKa), OCHOBAHUU (Ha MpPUMEpPE TUAPOKCUIOB
HaTpUsl, Kalnusg W KaJlbliUsd), KUCJIOT (Ha MPUMEPE CEPHOM KHCIOTHI) M cojed (Ha mpumepe XJopuja HaTpus, kKapOoHaTa
Kanbus, ocdara Kaaplus);

34) onpeaenATh BAJICHTHOCTD U CTETICHh OKUCIICHUS 3JIEMCHTOB B BEIIECTBAX;

35) cocTaBnsATh POPMYIIBI OKCHUIOB, OCHOBAHHMW, KUCIIOT U COJICH IO BAJCHTHOCTSM W CTEICHSM OKHCJICHHUS DJIEMEHTOB, a
TaK)K€ 3aps/laM HOHOB, YKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTHU KHCIIOT, OCHOBAaHUM U COJIEH;

36) coCTaBIIsATh Ha3BaHUsSI OKCHJIOB, OCHOBAHUI, KUCIIOT M COJICH; CPABHUBATh BAJICHTHOCTh W CTENCHb OKHCJICHHUS; OKCHUJIBI,
OCHOBAHMSI, KUCJIOTHI U COJIU 110 COCTaBY;

37) ucrosp30BaTh TAOIUILY PACTBOPUMOCTH TSI OTIPENICIICHUS] PACTBOPUMOCTH BEIIECTB;

38) ycTaHaBIMBATh TCHETUYECKYIO CBSI3b MEXKIY OKCHIIOM W THIPOKCHUAOM M Hao0OpOT; MPUYHMHHO-CIICJCTBEHHBIC CBSI3U
MEXAY CTPOCHHEM aTOMa, XMMUYECKOU CBSI3bI0 M TUIIOM KPHUCTAJUIMYECKOW PEIETKA XUMUYECKUX COCINHEHN;

39) xapakTepu30BaTh aTOMHbBIC, MOJICKYJISPHBIC, MOHHBIC METALITMYCCKHE KPHCTAUTMYCCKUE PEIICTKH; CPEeIy pacTBopa C
ITOMOILBIO MIKaJbl pH;

40) mpUBOAUTH MTPUMEPHI BEIIECTB C PA3HBIMHU TUITIAMHU KPUCTAJUTUYECKON PEIICTKY;

41) mpoBOIUTH HAOJIOJICHUS 32 CBOMCTBAMH BEIICCTB U SIBICHUSIMU, IPOUCXOSIIUMHE C BEIICCTBAMH;

42) uccrieioBaTh Cpey pacTBopa C MOMOIIBI HHIMKATOPOB; SKCIICPUMEHTAILHO Pa3iHyaTh KUCIOTHI U IIEIOYH, MOJb3YSICh
UHANKATOPAMH;

43) UCTIONIb30BaTh TPU PEUICHUM PACUYCTHBIX 33]ad IMOHATHS «MaccoBas JIOJIA JJIEMEHTa B BEIIECTBE», «MaccoBasi IOJIS
PAcTBOPEHHOIO BEIIECTBAY, «00BEMHAs J10JIs ra3000pa3HOT0O BEIIECTBAY;

44) npoBOAWTE pacyeThl C WCIOJIB30BAHUEM TMOHATHIA «MaccoBas JIOJS JJEMEHTa B BEIIECTBE», «MaccoBas JOJIs
PAcCTBOPEHHOIO BEIIECTBA», «00BEMHAs J10JI ra3000pa3HOIO BEILIECTBAY.

45) UCTIOJIb30BaTh  MPH  XAPAKTEPUCTUKE BCIISCTB TMOHITUS: <«IUCTHUISIHS», «IEPETOHKA», «KPUCTATUIU3ALUN,
«BBIMTAPUBAHKEY, «(DUITBTPOBAHUE, BO3TOHKA, U CYOIUMALIHS, «OTCTAUBAHUEY, KIIEHTPUPYTUPOBAHUE, «XUMUYECKas
peaxius», «XUMUYECKOE YPAaBHEHUE», «PEAKLUU COCAUHEHUS», «PEAKIUH Pa3I0KEHUS», «PEaKuu OOMEHa», «PEaKIHH
3aMEILICHUS», «PEAKIHH HEUTpAIU3aluN», «IK30TEPMHUUYECKUE PEAKLHMH», «IHIOTEPMUUYECKHE PEAKUUN», «PEaKIUU
TOPEHHS», «KAaTaTu3aToOpbDy, «(EpPMEHTb), «0OpaTUMbIe peaKIUN», «HEOOpaTHUMbIE pEaKUUN», «KATAIUTUYECKUE



pPEeaKINNY, KHEKATATUTHUYECKUE PEAKITUNY, «PSIl AKTUBHOCTH METAIIIIOBY, «TUIPOIIU3Y;

46) ycTaHaBIUBaTh NMPUYMHHO-CJICICTBCHHBIC CBA3M MEXKAY (DU3MUECKUMHU CBOMCTBAMH BELICCTB M CHOCOOOM pa3eieHUs
cMeceH;

47) OOBSCHATH 3aKOH COXPAHCHHS MACChI BEIIECTB C TOUKH 3PCHHS AaTOMHO-MOJICKYJIIPHOTO YUCHHUS,

48) cOCTaBJIATh YPABHECHUS XUMUYECKHUX PEAKIMA Ha OCHOBE 3aKOHA COXPAHCHUS MacChl BEIICCTB;

49) OnTUCHIBAThH PEAKITUH C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U SI3bIKA XHUMUU;

50) kiraccupuIMUpoOBaTh XUMHUYECKUE PEAKIIMU 110 YHCIY M COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUH;, TETLIOBOMY
3¢ (exTy; HanpaBICHUIO MPOTEKAHUS PEAKIINH; YHACTUIO KaTalnu3aTopa;

51) ucrionp30BaTh  TAONMIly PACTBOPUMOCTH JUI  OMNPEICIICHUS BO3MOXKHOCTH  IMPOTEKAaHUS  peaknuid OOMEHa;
AIIEKTPOXUMHUYECKUIN Psii HAMpsOKEHUH (aKTUBHOCTH) METAJUIOB ISl OMPEACNICHUS BO3MOXXHOCTH MPOTEKAHUS PEaKiuit
MEX/Iy METaJUTaMH 1 BOJHBIMHU PACTBOPAMH KUCJIOT U COJICH;

52) HaOmoaTh ¥ OMUCHIBATH MPU3HAKH M YCIIOBUS TCUCHHS] XUMUYECKHX PEaKIUi, JeaTh BHIBOJBI HA OCHOBAHWUM aHAIN3a
HaOJIOJICHUI 32 9KCIIEPUMEHTOM;

53) npoBOAMTH pacyeThl 0 XUMHUYSCKHM YPABHEHUSIM Ha HAXO0XJICHUE KOJINYECTBA, MACChl WJIA 00bheMa MPOJIyKTa PEaKIHU 10
KOJIMYECTBY, Macce UM 00bEMYy MCXOJHOIO BEILECTBA; C MCIOJIb30BAHUEM IOHATHUS «IOJs», KOTJAa UCXOJHOE BELIECTBO
JaHO B BHUJE PACTBOpa C 3aJaHHOM MAacCOBOM J0Jiell pacTBOPEHHOI'O BELIECTBA WM COJAEPKUT ONPEICICHHYIO JIOJIIO
IIPUMECEMN.

54) obpaiathcs ¢ 1a0OpaTOPHBIM 000PYIOBAHUEM W HArpeBaTEIbHBIMH MPHUOOPAMU B COOTBETCTBUHU C MPABUIAMU TEXHUKH
0e30IacHOCTH;

55) BBIIOJHSATH MPOCTEUIIINE TPUEMBI PA0OTHI € JIA0OPATOPHBIM 000pPYIOBAaHHEM: JTA0OPATOPHBIM IITATUBOM; CITUPTOBKOIA;

56) HaO0aTh 32 CBOMCTBAMH BEICCTB U SBJICHUSIMH, IPOUCXOIAIIMMH C BEIICCTBAMU;

57) onuchIBaTh XUMHUYECKUI SKCIIEPUMEHT C TTOMOIIBIO ECTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA M A3bIKA XUMUH,

58) nenate BBIBOJIBI IO Pe3yIbTaTaM MPOBEJACHHOTO YKCIICPUMCHTA,;

59) roTOBHTH PacTBOPHI C ONPEICICHHON MAaCCOBOM J0JICH PaCTBOPEHHOTO BEIIECCTRA,;

60) mpUroTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIICCTBA.

61) ncnonp30BaTh MPU XaPAKTEPUCTUKE TMPEBPALMICHUN BEIIECTB MOHITHS: «PACTBOPY», «IJICKTPOJMTHUECKAS TUCCOIUAIIHSY,
(QIEKTPOJUTHD), «HEIIEKTPOJIUTHDY, «CTEMEHb AUCCOLMALMNY», «CHIBHBIE OJIIEKTPOJIUTBHDY, «CIIa0dble SIEKTPOIUTHIY,
«KaTHOHBDY, «aHUOHBD», «KHUCIOTBI», «OCHOBAHUA», «COJN», «UOHHBIE PEAKLUUN», «HECOJIECOOpa3yIOIINe OKCUABI,



«CoJIe00pa3yIoNIUe OKCHIBD», KOCHOBHBIE OKCHIBIY, «KUCIIOTHBIE OKCHIIBIY, «CPEIHHUE COJIN», «KUCIIbIe COJIUY», «OCHOBHBIC
CONM», «IEHETUYECKUH Psa», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN», «OKUCIUTEIb)», «BOCCTAHOBUTEIBY,
«OKHCJIICHHUEY, «BOCCTAHOBJICHHUE,

62) onuchIBaTh pacTBOPEHHE KaK (PU3MKO-XUMHUECKHI MPOIIECC; HIUTFOCTPUPOBATh MPUMEPAMU OCHOBHBIE MOJIOKEHUS TEOPUU
AICKTPOTUTUYCCKON JTIUCCOLMAIIMN; TEeHETHYECKYI0 B3aMMOCBSI3b MEXYy BellecTBaMU (IMPOCTOE BEIIECTBO — OKCHUJl —
TUIPOKCU]] — COJIb);

63) xapakTepru30BaTh 00NME XUMUICCKUE CBOMCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHHMH M COJICH C TIO3HIIHIA
TEOPUH DJIEKTPOJIUTUYECKOW JUCCOLUMALMU; CYIIHOCTh AJICKTPOJIUTUYECKOW IUCCOLUMAIMU BEHIECTB C KOBAJICHTHOM
MOJIIPHOW 1 HOHHOM XMMHUYECKOM CBSI3bI0; CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN;

64) npuBOAUTH TPUMEPHI PEAKINH, MOATBEPIKIAIOIINX XUMHYECCKHE CBOMCTBA KHCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBAaHUU U COJIEW; CYyIIIECTBOBAHUE B3aUMOCBSI3H MEXY OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIIECTB;

65) KmaccuUIIPOBaTh XUMUYCCKUE PEAKIHH 110 KA3MEHEHHUIO CTEIICHEH OKHCIICHHS DJIEMEHTOB, 00pa3yIONUX pearupyroIine
BEIIECTBAY;

66) cocTaBIsATh ypaBHEHHUS DJACKTPOIMTHYCCKON AMCCOIHAIIMM KHCIOT, OCHOBAHMA M COJICH; MOJIEKYJSIPHBIC, IOJHBIE H
COKpAIllCHHbIC MOHHBIC YPABHEHUS PEAKIUM C YYaCTHEM 3JIEKTPOJIMTOB; YPABHECHUS OKHUCIMTEIBbHO-BOCCTAHOBUTEIIBHBIX
peakIuii, HMCIOJb3ys METOJ[ JJICKTPOHHOrO OaylaHca; YpaBHEHHS pPEaKIMi, COOTBETCTBYIOIIMX ITOCJIECIOBATEILHOCTH
(«11emouKe) MpeBpaIIeHui HEOPTaHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,;

67) orpeneasTh OKHCIUTCIb M BOCCTAHOBHTEIb, OKHCJIEHHE W BOCCTAHOBICHHE B OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peAKLUSAX;

68) ycTaHaBIHMBaTh MPUUYUHHO-CIICACTBCHHBIC CBSI3M: KJIACC BEIIECTBA — XMMHUYCECKHE CBOMCTBA BEIICCTBA,;

69) HaOII0AaTh U ONMUCHIBATH PEAKIIMM MEXIY JICKTPOIUTAMH C MOMOIIBIO €CTECTBEHHOrO (PYCCKOTO MM POJIHOTO) SA3bIKA U
SI3BIKA XUMUM;

70) mpOBOIUTH OIBITHI, MOATBEPIKAAIOIINE XUMHYSCKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BEIICCTB.

71) oOpatmaThcst ¢ 1a00paTOPHBIM 00OPYJIOBAHUEM M HArpEBaTEIIbHBIMUA MPUOOpPAMH B COOTBETCTBHH C NMPABHJIAMH TCXHHUKH
0e30MacHOCTH;

72) BBIIOHATH MPOCTEUIIIIE IPUEMBI 00paleHUs C TA0OPaTOPHBIM 000PYIOBaHUEM: Ta0OPATOPHBIM IITATHBOM, CITUPTOBKOI;

73) HaOMOIaTh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSMU, POUCXOAIIUMHE C BEIIECTBAMH,



74) OIMChIBATh XUMHUYECCKHUI OKCIICPUMCHT C IIOMOIIBIO CCTCCTBECHHOT'O (pYCCKOFO HnIn pOIIHOFO) A3bIKa U A3bIKAa XMMHWH,
75) ACJIaTb BBIBOABI 110 PC3YJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

9 kJacc

Ilnanupyembie pe3yJibTAThI OCBOCHUS Y4€0OHOI0 NpeaMera:

VYyanmiicsa TOKEH YMETh:
1) wucnoip30BaTh MPH XapPaKTEPUCTUKE IMPEBPAICHUN BEIICCTB MOHITHSI: «XUMHUYECKas PEaKIHs», «PEaKIUHA COCTHHCHUS,
«PEAKIUU PA3TOKECHUSN», «PEAKIMU OOMEHa», «pPEaKIUH 3aMEIICHUs», «PEAKIUU HEUTpaIu3alumn», «IK30TEPMUUYECKUEC
peakum», <OAHAOTEPMUUECKHUE  pEeaKIuu», «oOpaTUMbIe PpEAKIUW», «HEOOpATHUMBbIE  pEaKUUN», «OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN», «TOMOTEHHBIE PEAKIUN», «T€TEPOTCHHBIE PEAKIINNY, «KATATUTUYECKUE PEAKIUW», «HEKaTalu-
TUYECKHUE PEAKIINN», «TEIIOBOM A(hPEKT XUMUUECKON peakinm», «CKOPOCTh XUMUUYECKON PEaKIIUuNy, «KaTaIn3aTopy;
2)  XapaKTepu30BaTh XUMHUYCCKUE JIEMEHTHI 1—3-TO MEPHUOI0B 0 MX MOJOXKEHUIO B Ileproarueckoii cucTeMe XMMHUSCKUX
aneMeHTOB [[. 1. MeHnneneeBa: XuMHUECKUIN 3HAK, OPSAKOBBI HOMED, MEPUOM, TPYIIIA, NOATPYIIIA, OTHOCUTEIIbHAS AaTOMHAas
Macca, CTpOCHHE aToma (3apsja sapa, YMCIO MPOTOHOB M HEUTPOHOB B fAMpe, OOIEe YHCIO DJEKTPOHOB, pacIpeesieHue
AJIIEKTPOHOB TIO AJIEKTPOHHBIM CIIOSIM, MPOCTOE BEIIECTBO, (hOpMYyJia, Ha3BaHWE M THUIT BBICIIETO OKCUJA U THJIPOKCHUIA, JIETYUYEro
BOJIOPOJTHOT'O COSIMHEHMS (JIJIsI HEMETAJIJIOR));
3) xapakTepu30BaTh OOIIME XUMUIECKHUE CBOWCTBA aM(DOTEPHBIX OKCHIOB M THIPOKCUIIOB;
4) MPUBOIUTH MPUMEPHI PEAKITUH, MOITBEPIKAAIONIUX XUMUIECKHE CBOWCTBA aM(DOTEPHBIX OKCHIOB M THAPOKCUIIOB;
5) JmaBaTh XapaKTEPUCTUKY XMMHUYECKHMX PEaKIUi 110 YUCITY U COCTaBY MCXOJHBIX BEIECTB M MPOIYKTOB PEAKIIMH;, TCIUIOBOMY
addeKkTy; HampaBICHUIO NPOTEKAHUS pEaKIMU;, H3MECHEHUIO CTENEHEW OKHCJICHUS DJIEMEHTOB; arperaTHOMY COCTOSHUIO
HCXOJIHBIX BEIIECTB; YYACTHIO KaTaau3aTopa;
6) O0OBACHAT, W MPHUBOJUTL MPHUMEPHI BIMSHUS HEKOTOPHIX (DAKTOpPOB (MpUpOJa pPearupyroIuX BEIISCTB, KOHICHTPAIUSI
BEIIIECTB, JaBJICHUE, TeMIleparypa, KaTajau3aTop, MOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyrolIux BEIIECTB) Ha CKOPOCTh
XUMHUYECKUX PEaKIIUM;
7) HaOm0JaTh M ONKCHIBATH YPABHEHHS PEAKIMH MEXIy BEIIECTBAMH C IOMOIIBIO €CTECTBEHHOI'O (PYCCKOIO WIIM POIHOIO)
SI3bIKA U SI3bIKA XUMUU;
8) MPOBOIUTH OIBITHI, TOATBEPKIAFOIINE XUMHUIESCKHE CBOMCTBAa aM(POTEPHBIX OKCHJIOB M THAPOKCHIOB; 3aBUCHMOCThH CKOPOCTH
XUMUYECKON peakmuu OT pPa3IudHbIX (PaKTOpoB (MpUpONA pPEarupyroIIMX BEMIECTB, KOHIICHTPAIUS BEIIECTB, JaBJICHHE,



TeMIepaTypa, KaTaau3aTop, MOBEPXHOCTh CONPHUKOCHOBEHHUS pPearupyrolux BEIIeCTB).

9) wWcmonp30BaTh MPU XAPAKTEPUCTUKE METAIOB M UX COCAMHEHUN MOHSATHSA: «METaUIb», «PsAJ aKTHBHOCTH METAJlJIOBY,
«IIIEJIOYHBIE METAIIIBIY, «ILEJIOYHO3EMENIbHBIE METAJIb», UCIIOJBb30BATh UX IIPH XaPAKTEPHUCTUKE METAJIIIOB;

JaBaTh XapaKTEPUCTUKY XMMUYECKHUX DJIEMEHTOB-METAJIJIOB (II[EJIOUYHBIX METAJIJIOB, MAarHus, KaJbllHsl, AJIOMUHUS, KeJe3a) Mo UX
nosiokeHuto B Ilepuoauueckoit cucteme xumuueckux snemeHToB JI. M. MenneneeBa (XUMHUYECKUM 3HAK, MOPSIKOBBIM HOMED,
nepuo/, rpymma, MOATrpyIa, OTHOCUTEIbHAs aTOMHas Macca, CTPOCHUE aToma (3apsi siapa, YUCIO MPOTOHOB U HEUTPOHOB B
saipe, 00IIIee YUCIIO AJIEKTPOHOB, paclpeAeiCHUE dIEKTPOHOB MO JIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hopMyJia, HA3BaHUE
Y THII BBICIIIETO OKCHJIA U TUAPOKCUIA);

10) Ha3bIBaTh COCTMHCHUS METAJIJIOB M COCTABIIATH MX (DOPMYJIBI TI0 HA3BAHHMIO;

XapaKTepru30BaTh CTPOEHUE, 00IIHNE (PU3MUECKHUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB;

11)  OOBSCHATH 3aBHCHMOCTh CBOWCTB (HMJIM IIPEJICKa3bIBaTh CBOWCTBA) XHMHUYECKHX JJIEMCHTOB-METAIOB (pajauyc,
METAJIMYECKUE CBOWCTBA JJIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA D2JIEMEHTOB) W 00pa3yeMbIX HUMU
COCIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THJIPOKCHJIOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA)
oT noJioxkenus B [lepuonndeckon cucreme xumudeckux snemeHToB . 1. Menpaeneena,;

12) omnuchIBaTH OOIIME XUMHUYCCKUE CBOMCTBA METAJIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POIHOIO) sI3bIKA U S3bIKA
XUMUH;

13) cocTaBiIsATh MOJICKYIIIPHBIE YPABHEHUS PEAKIHi, XapaKTePU3YIOIINX XMMHUECKHE CBOMCTBA METAIOB M MX COCAMHEHHM, a
TAK)K€ OJJICKTPOHHBIC YpaBHEHHUSI IIPOIECCOB OKHUCICHUS-BOCCTAHOBJICHUS;, YPaBHEHHUS JJECKTPOJUTHUYECKON THCCOIMAIINM;
MOJICKYJISIPHBIE, TIOJTHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUS PEAKIIMI C yYaCTUEM AJIEKTPOJIUTOB,;

14) ycraHaBiIMBaTh MPUYUHHO-CICACTBCHHBIC CBSI3M MKy CTPOCHHEM aTOMa, XUMHUYCCKOM CBS3bIO, THIIOM KPHCTAUIMYSCKOM
pEelIeTKN METaIOB M MX COSIMHEHUM, NX 00IUMHU (PU3UUECKUMU U XUMUYECKUMHU CBOMCTBAMU;

15) omuceIBaTh XMMHUYECKHE CBOMCTBA IECIIOYHBIX M IICIOYHO3EMEIIbHBIX META/IOB, a TaKKe AIIOMHHHS W JKele3a M HUX
COCIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIU POJIHOIO) S3bIKA U A3bIKa XUMUH;

16) BBIMOJIHATH, HAOJIOJATh W OIMHUCHIBATD XUMHUYECKHHA SKCIEPUMEHT IO PAClO3HABAHUIO BAKHEHIIMX KAaTHOHOB METAJLIOB,
TUAPOKCHUI- HOHOB;

17) SKCIEepUMEHTAILHO HCCJICIOBATh CBOWCTBA META/UIOB M WX COCIAWHCHHMU, PellaTh IKCIEPUMCHTAIbHBIC 33Ja4d 0 TEME
«Metannby;

18) ommchIBaTH XUMUYECKUI IKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POAHOTO) SI3bIKA M SI3bIKa XUMUH;



19) mpoBOAMTH pacyeThl MO XUMHUYECKUM (GOpPMyJIaM M ypaBHCHHSM pPEaKIUH, MPOTCKAIOIIMX C YYaCTHEM METAUIOB M HUX
COEIMHEHUM.

20) oOpamiatbes ¢ J1aOOPaTOPHBIM O00OPYAOBAaHUEM W HArpeBaTEIbHBIMU MPHUOOPAMHU B COOTBETCTBHM C MPABHJIAMH TCXHHKH
0€e30IMacHOCTH;

21) HabOmro1aTh 32 CBOMCTBAMHU METAIIOB M UX COCAMHEHUH U SIBJICHUSMU, TPOUCXOIAIIUMU C HUMU;

22) ONACHIBATh XUMUYECKUN AKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WJIM POJAHOTO) SI3bIKA H SI3bIKa XUMUH;

JienaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA.

23) WCIOIh30BaTh MPH XAPAKTEPUCTHKE METAUIOB M WX COCAWHEHUN TOHSTHS: «HEMETAJUIbD», «TAIOTCHBD», «AJLIOTPOITHBIC
BHUJIOU3MEHEHUS», <OKECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJIbI», IIOCTOSIHHAS KECTKOCTh BOJBI», «0OO0IIas >KECTKOCTb
BOJIBI»;

24) nmaBaTh XapaKTEPUCTHKY XUMHUYECKHUX DJIEMEHTOB-HEMETAJIOB (BOJOpO/A, TAJIOTEHOB, KHCIOpOaa, Cephl, a3oTa, ¢ocdopa,
yriiepoja, KpeMHHUs) Mo UX MOoJoxkeHuto B [lepuoaunyeckoi cucreme xumuueckux 3nemeHToB JI. 1. MenaeneeBa (XuMUUECKUN
3HaK, MOPAJIKOBBII HOMEp, MEPUO, TPYyIIa, NOATPyINa, OTHOCUTENbHAS aTOMHAsi Macca, CTPOEHUE aroMa (3apsjl siapa, YUcCIIo
MIPOTOHOB W HEUTPOHOB B sJipe, OOIIee YUCIIO DJEKTPOHOB, PACHPEACIICHUE DJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), TIPOCTOE
BEIIECTBO, (popMmyna, Ha3BaHME W THUIl BBICIIETO OKCHJA WU TUIPOKCHAA, (opMyja M XapakTep JIETy4yero BOIOPOJIHOIO
COCJIMHECHUA );

25) Ha3bIBaTh COCTMHEHHSI HEMETAIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepHU30BaTh CTpOEHUE, o01Me (PU3NIECKUE M XUMUUECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJIOB;

26) OOBSCHATH 3aBUCHUMOCTh CBOMCTB (WJIM MPEICKa3blBaTh CBOMCTBA) XMMHYECKHX DJJIEMEHTOB-HEMETAIIOB (pajuyc,
HEMETaJUIMUYEeCKHUE CBOMCTBA DJIEMEHTOB, OKHCIMTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA JJIEMEHTOB) M OOpa3yeMblX HMHU
coeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB M THIPOKCUJIOB, JETYUYHUX BOJOPOJHBIX COETUHECHHM,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TMojiokeHus B Ilepuoamyeckod cucreme Xxumudeckux sinemeHto [ U.
Menpeneena;

27) onuchIBaTh OOIIUE XUMUYECKUE CBOMCTBA HEMETAJIOB C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOTO) SI3bIKA U sI3bIKA
XUMUH;

COCTaBJISITh MOJICKYJIIPHBIC YPABHEHHUS PEAKINi, XapaKTePU3YIONUX XUMHUIeCcKre 28) CBOMCTBAa HEMETAIOB M X COCTUHEHUM, a
TaKXe AJIEKTPOHHBIE YPABHEHUS MPOIECCOB OKUCICHUSI-BOCCTAHOBJICHUS;

29) ypaBHEHHS SJICKTPOJIATUYCCKONW TUCCOIUAIINH; MOJICKYJIIPHBIC, TOJHBIC W COKpAICHHBIE MOHHBIC YPAaBHCHHS PEAKIUi C



y4acTHUEM DJIEKTPOJIUTOB;

30) ycraHaBiauBaTh NPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIY CTPOCHHEM aTOMa, XUMHUUYECKOU CBSI3bIO, TUIIOM KPUCTAUIMYECKOU
PEIISTKH HEMETAJUIOB U UX COSIUHEHUH, NX 00IUMU (PU3NYECKUMU U XUMUYECKUMH CBOMCTBaMU;

31) onmchIBaTh XMMUYECKHE CBOMCTBA BOJOPO/IA, FAIOTEHOB, KUCIOPOAa, Cephl, a30Ta, Gocdopa, rpaduTa, anMasza, KpEMHHUS U
UX COCMHEHUHN C TOMOUIBI0 €CTECTBEHHOIO (PYCCKOTO MIJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUMU;

32) onmMCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI M BHITIONHATH COOTBETCTBYIOIIMN MM XUMHUYECKHUA SKCIIEPUMEHT;

33) BBIMOJIHATD, HAOJIOATh M OMUCHIBATh XUMHUYCCKHIA SKCIIEPUMEHT 110 paclio3HAaBAHUIO HOHOB BOJAOPOJIa M aMMOHHUS, CYJIb(aT-
, kapOoHaT-, cunukart-, pocdar-, XJa0pua-, OpoMuI-, HOJAUI-UOHOB;

34) HSKCIIEpUMEHTAJIBLHO HMCCIIEIOBATh CBOWCTBA METAIOB M WX COCAWHCHHM, perlaTh AKCIICPUMEHTATIbHBIC 3a7a4d 10 TEMe
«HemeTtannby;

35) onuCchIBaTh XUMHUSCKHM SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKa M S3bIKa XUMUH;

36) TIPOBOJUTH PacUeThl MO XUMUYECKUM (POpMylIlaM W YpaBHEHHUSM PEaKIHMi, MPOTEKAIOMNUX C YJACTHEM HEMETa/UIOB U WX
COCIUHEHU.

37) oOpamathcsi ¢ 1a00OpaTOPHBIM 00OPYIOBAHUEM W HArpeBaTeIbHBIMU MPUOOPaMHU B COOTBETCTBUM C MPABUIAMH TEXHUKU
0e30I1aCcHOCTH;

38) Habmo1aTh 3a CBOMCTBAMHU HEMETAINIOB U UX COSAMHEHUN U SIBJICHUSMHU, TPOUCXOISIIUMH C HUMH,

39) onMchIBaTh XUMUYECKUM SKCTIEPUMEHT C TTOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO U POJHOTO) SI3bIKA U SI3bIKA XUMUU;

40) nenath BBIBOJBI IO pe3yJibTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.

9 ki1ace

MertanpeamMeTHble pe3yJabTaThl 00y4eHusI
Y4uamuiics 10JKEH YMETh:
OTIPEICTIATh 1eNb Y4eOHOW NeATEeIHbHOCTH C TOMOIIBIO YUYUTENs U CaMOCTOSTENbHO, MCKAaTh CPEICTBA €€ OCYIIEeCTBICHUS,
paboTas Mo TUIaHy, CBEpATH CBOW JIEHCTBUS C LETbI0 U MPU HEOOXOJUMOCTH HCHPABIATH OMMOKKA C TMOMOINBIO YUUTENs U
CaMOCTOSITENIbHO; COCTABIISTh AaHHOTAIIUIO TEKCTA;
CO3/1aBaTh MOJENIN C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W MPEACTAaBICHHEM HX B IMPOCTPAHCTBEHHO-
rpaduyecKoil uiaM 3HaKOBO-CHUMBOJIMUYECKOH (opme;
OTIPEEIATH BUABI KJIACCU(PUKALMU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);



OCYUIIECTBJISITh MPSIMOE JIETYKTUBHOE JOKA3aTEIbCTBO.
ONpeeNsATh, UCXOAs U3 yueOHOM 3aaun, HEOOXOAUMOCTb UCIIOIb30BAHMS HAOIIOIEHUS UITU IKCIIEPUMEHTA.

paboTaTh MO COCTABJICHHOMY ILIAHY, UCIIOJIb3YsI HApsy C OCHOBHBIMU M JOTIOJHUTENIbHBIE CPENICTBA (CIIPABOYHYIO JIUTEPATYpYy,
cioxHbIe puoopsl, cpeactsa UKT);

C TIOMOUIBIO YYMTENs OTOMpaTh JUIsl peuieHust ydyeOHBbIX 3aJad HeOoOXOAUMBIE CJOBapH, SHIMUKIONEANH, CIPABOYHUKH,
AIIEKTPOHHBIE TUCKH;

COTIOCTABJIATh U OTOMPATh MH(MOPMAINIO, TTOJYUYEHHYIO M3 PAa3JIMYHBIX MCTOYHUKOB (CIOBApH, DHIMKIONEANH, CIPABOYHHKH,
AIIEKTPOHHBIE AUCKH, ceTh HTepHeT);

MPEICTaBIATh MH(POPMAIIMIO B BUIE TAOJIHUII, CXEM, OIIOPHOTO KOHCIIEKTAa, B TOM 4yHcIie ¢ mpuMeHeHuem cpeacts UKT;
oOopMIIATE CBOM MBICTH B YCTHON M MHCHMEHHON PEYM C yU4ETOM CBOMX YUEOHBIX W JKU3HEHHBIX PEUYEBBIX CHUTYAIlHil, B TOM
yucie ¢ npumenennem cpeacts UKT;

COCTaBIISITh PELIEH3UIO Ha TEKCT; OCYIIECTBISTH T0KA3aTEILCTBO OT MPOTHBHOTO.

OpPraHMU30BbIBATh YUEOHOE B3aUMOICHCTBUE B IpyMIe (paclpeaeisaTh pOiu, JOroBapuBaThes APYT € APYTrOM U T. 11.);

NpelBUIETh (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHUH;

MOHMMATh IPUUMHBI CBOET0O HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXOJa U3 3TOM CUTYyallUH;

B JIMAJOre C YYUTEIEM YUYHUTHCS BbIpaOaThIBaTh KPUTEPUHM OLIEHKH U ONPEIENATh CTENEHb YCHEIIHOCTH BBINOJHEHUS CBOEH
paboThl M pabOThI BCEX, UCXO/ U3 UMEIOIINXCS KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUH OLICHKH U MOJIb30BATHCS UMU B XOJI€
OLICHKM U CaMOOLIEHKM; OTCTauBaTh CBOIO TOUKY 3pEHUS, apryMEHTHUpPYS €€; MOJITBEp>KIaTh apryMEHThl (akTaMH; KPUTHUYHO
OTHOCHTHCSI K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, MBITAThCS MPUHUMATH IPYTYIO TOUKY 3pEHHUS, OBITh TOTOBBIM M3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIISITH pedepaT 1Mo onpeneacHHon GopMe; OCYIIECTBIISAT, KOCBEHHOE Pa3AeIUTEIbHOE I0Ka3aTeIbCTRO.

COIAEPKAHUE YYEBHOI'O INIPEIMETA

8 kiace (2uaca B Hejge10, Bcero 68 )

BBenenue (4 4)
[Ipeamer xumuu. MeTonasl TMO3HAHWS B XUMHUU: HAOIIONCHHE, DKCIICPUMEHT, MOJICIUpOBaHME. VICTOYHMKM XUMHUYECKOU
uHopMaIm, ee moJiydeHue, aHajiu3 U MPeJICTaBICHUE €ro pe3yJbTaToB.



[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (JOpMax €ro CylecTBOBAHUS: CBOOOJIHBIX aTOMAaX, POCTHIX U CJIOKHBIX BELIECTBAX.
[IpeBpamenus BemiecT. OTIMUNE XUMUUECKUX PEAKIUI OT (PU3NUECKUX ABJICHUH. POJIb XMMHM B )KM3HU YeJIOBEKa. XeMopuus
u xemooous.

Kpartkue cBeneHHs U3 UCTOPUHA BOZHUKHOBEHUS M Pa3BUTHSA XUMHUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHHH XMMHYECKOU
Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menneneera.

XUMHUYECKasi CUMBOJIMKA. 3HAKH XUMUYECKUX 3JIEMEHTOB M MPOUCXOXKACHUE WX Ha3BaHW. Xumuueckue Gopmyibl. MHIEKCH U
ko3 puimenTel. OTHOCUTENbHBIE AaTOMHAs W MOJEKyJspHass Macchl. IIpoBeneHne pacyeToB MacCOBOM JOJIM XWMHYECKOTO
AJIEeMEHTAa B BELIECTBE HA OCHOBE €ro (POPMYIIbI.

[lepuonnueckas cucteMa xuMuyeckux 3neMeHToB J[. Y. MenneneeBa, ee CTpyKTypa: Malible U OOJbIIKME MEPUOAbl, TPYIIIBI U
noarpynmnsl. [leproauyeckas cucremMa Kak ClipaBOYHOE MOCOOUE IS MOAYYEHUs CBEICHU 0 XUMHYECKUX JIEMEHTaX.
JemoncTpanuu. 1. Mogenu (mapoctepxHeBbie u Crroapra— bpurneda) pa3iauyHbIX MNPOCTBIX U CIOXHBIX BEHIECTB. 2.
Komnekuss cTexkiiHHOM XuMHYeCKOM mocyzasl. 3. Kosmekuus marepuanoB W M3IAEIUMM U3 HUX HA OCHOBE alOMHUHUSA. 4.
B3aumoperictBue MmpaMopa ¢ KUCIIOTOM Y IOMYTHEHHUE U3BECTKOBOW BOJIBL.

JlaGopaTopHblie onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAJIMYECKHX BEIIECTB M PacTBOpPOB. 2. CpaBHEHHE CKOPOCTHU
MCIIapEHUs BO/IbI, OJICKOJIOHA U ATHJIOBOTO CIIUPTa ¢ (QUIBTPOBAIBHON OyMaru.

Tema 1. ATOMBI XHMHY€CKHX 3JIEMEHTOB (94)

AToMBl Kak (opma CyIIEeCTBOBaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEACHHUS O CTPOCHHMU aToMoB. Jloka3aTenbcTBa
CJIOKHOCTH cTpoeHus aToMoB. OnbITel Pesepdopna. [lnanerapuas Moiens CTpoeHHsI aToma.

CocrtaB aTOMHBIX sA€p: NMPOTOHBI, HEUTPOHBL. OTHOCHUTENbHASL aTOMHAs Macca. B3auMOCBS3b NMOHATHNA «IIPOTOH», «HEUTPOHY,
«OTHOCHTEJIbHAS aTOMHAasl Maccay.

N3meHenue unciia MpoTOHOB B SiApe aToMa — 00pa30BaHME HOBBIX XUMHUUYECKHUX 3JIEMEHTOB.

W3meHeHue yrciia HeUTPOHOB B sijipe aToMa — 00pa3oBaHue U30TonoB. COBpeMEHHOE ONpeIeieHUE OHITHS «XUMUYECKUN 3J1e-
MeHT». M30TOmBI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE SJIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB MajblX NepuofoB. lIoHsATHE O 3aBepiieHHOM
AIEKTPOHHOM YpPOBHE.

[leproanueckas cuctema XuMuueckux siaemMeHToB /. M. MenneneeBa u cTpoeHre aTOMOB — (PU3UYECKHI CMBICI MOPSIIKOBOTO
HOMEpA 3JIEMEHTA, HOMEpa IPYyIIIbI, HOMEPa NEPUOAA.

H3MmeHeHrne 4ncina 5SJIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpOBHE aToMa XHMHUYECKOTO JJIeMEeHTa — oO0Opa3oBaHHE



MOJIOKUTENIbHBIX M OTPUIIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHM METAJIOB U HEMETAJUIOB. [IpUYMHBI M3MEHEHHMS
METANIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB B mepuojax u rpymnmnax. OOpazoBanue OuHapHbIXx coeauHeHuil. [lonsarue 00
MOHHOU CBsi3u. Cxembl 00pa3oBaHUs MOHHOW CBs3U. B3anmonelcTBHE aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXKIY COOOW —
oOpa3oBaHHEe ABYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBajieHTHAs HEMoJIApHas XUMHYECKasi CBs3b. DJIEKTPOHHBIE U CTPYK-
TypHbIE (DOPMYJIBI.

B3aumoeiicTBEe aTOMOB HEMETAIOB MEXAY CO00i — oOpa3oBaHuEe OMHAPHBIX COCTUHEHUN HEMETAILIOB. DJIEKTPOOTPUIIATEIb-
HocTh. KoBasieHTHast moJispHast cBsi3b. [IOHATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOPa30BBIBATh KOBAJICHTHBIE XUMUUYECKUE
cBsa3u. CocraBieHue (GpopMys OMHAPHBIX COEIMHEHUU MO BAJIEHTHOCTU. HaxokneHuwe BajJeHTHOCTH MO (opMysie OMHApHOIO
COCIMHEHNS.

B3aumoseiicTBEe aTOMOB METAIIOB MEXIYy CO0O0M — 00pa3oBaHHE METAJUIMUYECKUX KpUCTAIIOB. [loHsATHE O MeTayumueckoin
CBSI3U.

JdemoncTpanuu. Mozenn aToMOB XHMHUYECKHX »JJeMEeHTOB. llepumoaumueckas cucrema xuMmudeckux snemeHtoB [l .
MenneneeBa (pa3audabie GOPMBI).

JlaGopaTopHble onbIThl. 3. MozaenrpoBaHUE MPUHIMNA JEHCTBUS CKaHHUPYIOIIEro MHUKpockona. 4. M3rotoBienue Mopenei
MOJIEKYJI OMHAPHBIX coequHeHui. 5. 3roToBNIeHne MOIeH, HIUTFOCTPUPYIOIIEH CBOMCTBA METAJITMYECKOM CBSI3H.

Tema 2. IIpocThie BenecTBa (64.)

[Tomoxenne mertamioB u HeMmeTauioB B Ilepuoandeckoit cucremMe xumuueckux anemeHToB [[. M. Menaeneesa. Baxuelime
MPOCThIE BEIIECTBA — METAIIBI (OKEJe30, aalOMUHUN, KajdbllUid, MarHui, Hatpuid, Kamui). OOmue ¢Gu3ndecKue CBOMCTBA
METAJLJIOB.

Bakneiiive npocTeie BelllecTBa-HEMETAILIbl, 00pa30BaHHbIE aTOMaMU KHUCIOpOAa, BOJOPOAa, a30Ta, cephl, ocdopa, yriepoaa.
Monekymnbl IPOCThIX BENIECTB-HEMETAIUIOB — BOAOPOAA, KHUCIOPOa, a30Ta, rajJoreHoB. OTHOCUTENbHASA MOJIEKYJIIPHAs Macca.
CnocoOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPOINHUS. AJUIOTPOITHBIE
MoauuUKalMK  Kuciopona, ¢ocdopa, oJgoBa. MeTaIMYECKUE U HEMETAIMYECKHE CBOWCTBA MPOCTHIX  BEIIECTB.
OTHOCUTENBHOCTH ATOTO MOHSITHUS.

Yucno Aporaapo. KommnuectBo BemectBa. Moib. MomsipHass Macca. Monsipablidi 00beM ra3oo0pa3HbiX BemiecTB. KpaTHbie
€MHHIbI U3MEPEHUS KOJIMYECTBA BENIECTBA — MUJLUIAMOJIb U KUJIOMOJIb, MUJI- JINMOJISIPHASA M KHMJIOMOJISIPHAS MAacChl BELIECTBA,
MUJUTUMOJIIPHBINA U KUJIOMOJIAPHBIA 00BEMBI Ta3000pa3HbIX BEILIECTB.

Pacuetsl ¢ ucmonp3oBaHWEM TOHSATHH «KOJWYECTBO BEIIECTBA», «MOJSIPHAST MAaccay, «MOJIAPHBIM OOBEM Ta30B», «UHCIIO



ABoraapoy.

JMemoncrpamun. [Tonydenue ozona. OOpasiibl 6€10r0 U ceporo oyioBa, 6emoro U kpacHoro ¢gocdopa. Hekoroprsie MeTamisl U
HEMETAJIJIbI C KOJIMYECTBOM BemiecTBa 1 MoJib. MoJsipHBIi 00beM ra3000pa3HbIX BEIICCTB.

JlaGopaTopHblie onbIThI. 6. O3HAKOMJICHHE C KOJUJICKIIUEH MeTAIIOB. 7. O3HAKOMIJIEHUE C KOJUICKIIMEH HEMETAIJIOB.

Tema 3. CoenuHeHUs1 XUMHYECKHUX 3JIeMeHTOB (144)

Crenenb okucienus. CpaBHEHUE CTENEHU OKUCIEHUS U BaJIEHTHOCTU. OnpeneneHue CTENeHn OKUCIEHUS 3JIEMEHTOB B OMHAap-
HbIX coenHeHusIX. CocTaBiieHne (popmMyIl OMHAPHBIX COETMHEHUIA, OOIIMI cIOCO0 MX Ha3BaHUU.

buHapHbIe COeTMHEHN METAJJIOB U HEMETAJJIOB: OKCHUJIbI, XJIOPHIbI, CylabGuasl U rnp. CocTaBieHue ux Gopmyi.

bunapHbpie COeNMHEHUST HEMETAJUIOB: OKCH[BI, JIETYYHME BOJOPOJIHBIE COCIMHEHHUS, MX COCTaB M Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJQ, YIVIEKHMCIIBIA a3, HETAlIeHass M3BeCTh. [IpencraBureny neTydnx BOJOPOJHBIX COEAUHEHHN: XJIOPOBOJOPOX H
aMMHMAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTE OCHOBaHMi B Boje. [IpeacTaBurenu menoden: rupOKCHIbI HATPHsL, KaIus U
kanpus. [loHsATHE 00 MHAMKATOPAaX M KAU€CTBEHHBIX PEAKIIHUIX.

Kucnotsl, ux coctaB u HazBanus. Knaccudukarms kuciot. [IpeacraBurenu KUciaoT: cepHas, cojsiHasi, a3otHas. [lonsrue o mka-
ne kucnoTHocTH (mkana pH). MI3MeHeHne okpacku HHIUKaTOPOB.

Conu Kak MpPOU3BOJIHBIE KUCIOT U OCHOBaHWW, UX COCTaB M Ha3BaHuUs. PacTBopuMOCTb coiieil B Boje. [IpencraBurenu cosneil:
XJIOpHUI HaTpusl, KapOooHat u ¢ocdaT KaubIus.

AMOp(QHBIE U KPUCTATUTMYECKUE BEIIECTRA.

MeXMONEKyIIpHbIE  B3aUMOJCHUCTBUSA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPHUCTAJUIMYECKUX PEUIETOK.

YucTtele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPAbIX U ra3o00pa3Hbix cMmeceil. CBoWcTBa YMCTHIX BEUIECTB U cMmeceil. 1x
coctaB. MaccoBasi 1 00beMHasi 1071 KOMIIOHEHTa cMecH. PacueTsl, CBI3aHHBIE ¢ MCIIOJIB30BAHUEM MTOHSATHUS «JIOJIS.
JemoHncTpanmuu. OOpa3ipl OKCHAOB, KUCIOT, OCHOBaHUM W coyieil. Mogenu KpUCTANIMYECKUX PEIIETOK XJIOopuia HaTpus,
anmasza, okcujga yriepona (IV). KucnoTHo-mienoyHsle HWHAMKATOPHI, M3MEHEHHE HMX OKpPAaCKM B pa3lIMYHBIX cpeaax.
YHHBEpCaNbHBIM UHAUKATOP U U3MEHEHHE €r0 OKPACKH B pa3inuHbIX cpenax. [lkana pH.

JlaboparopHbie ombIThl. 8. O3HAKOMIIEHHE C KOJUIEKIMEN OKcHIOB. 9. O3HakomiieHHE CO CcBOMCTBaMHM aMmuaka. 10.
KauecTtBeHHas peakius Ha yriekucibii ras. 11. Onpeaenenne pH pacTBOpOB KUCIOTHI, meiaoun U Boabl. 12. Onpenenenue pH



JUMOHHOTO M sI0JIOYHOTO COKOB Ha cpese minoAoB. 13. O3HakoMiieHue ¢ KoJuiekiuei coneit. 14. O3HaKoOMIIEHHE C KOJIJIEKIIUEH
BEILIECTB C PAa3HbIM TUIIOM KPUCTAIIMYECKOW pelIeTKU. M3roToBieHne Moeneil KpUCTauIMYeCKuX pemeTok. 15. O3nakomieHne
¢ 00pa31oM TOPHOM MOPO/IBI.

Tema 4. U3meHeHnus, npoucxojasimue ¢ Bemecrsamu (124)

[ToHATHE SIBIIEHUIA, CBI3aHHBIX C U3MEHEHHUSIMU, TPOUCXOISIINMU C BEIIECTBOM.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM KPHUCTAILIMYECKOTO CTPOCHHMS BEUIECTBA MPHU MOCTOSHHOM €ro cocraBe, — (hU3MUECKUe
aBieHMs. PU3NYECKHUE SBJICHUS B XUMUU: TUCTUUISILUS, KPUCTAJUIM3ALMs, BbIIIADUBAHUE U BO3TOHKA BEILECTB, (PUIBTPOBAHUE U
LHEHTPU(PYTUPOBAHUE.

SIBneHUs1, CBSI3aHHBIE C W3MEHEHMEM COCTaBa BEIIECTBA, — XUMHYECKME peakuuu. [Ipu3Hakm W ycinoBus NPOTEKaHUS
XUMHUYECKUX peakiuil. Beienenue TernoTel U cBeTa — peakuuu ropenus. [lonsTue 00 3K30- U S3HIOTEPMUYECKUX PEAKIIHIX.
3aKOH COXpPaHEHUsI MACCHI BEIIECTB. XMMUYECKUE YpaBHEHUs. 3HAUEHUE UHAECKCOB U K03PpuuneHToB. CocTaBlieHUE YpaBHEHUN
XUMHUYECKUX PEAKIIUH.

PacyeTsl Mo XUMHUYECKUM ypaBHEHUIM. Pelienne 3a1ay Ha HaX0KJ€HHE KOJIMYECTBA, MacChl UM 00beMa MPOJYKTa peakuu Mo
KOJIMYECTBY, Macce WK 00beMy HUCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIIOIb30BaHUEM TOHATHUS «JI0JIsD», KOTJIa UCXOAHOE BEIIECTBO
JAHO B BUJIE pACTBOpPA € 3aJaHHON MaCcCOBOM J10JIEW paCTBOPEHHOI'O BEILECTBA UJIU CONEPIKUT OIPEAECICHHYIO JOJII0 IIPUMECEN.
Peakiuu pasnoxenus. IlpencraBimeHue o cKopocT Xxumuueckux peakuui. Karammzaropsl. @epMmeHThl. Peakunn coenvHeHus .
Karanurnueckrue u HEKaTaIUTUYECKUE PEAKIMK, 0OpaTUMble U HeoOpaTuMble peakiuu. Peakuuu 3ameiienus. Psag akTuBHOCTH
METaJUIOB, €ro HCIIONb30BAaHUE JUISl MPOTHO3UPOBAHMS BO3MOXKHOCTH IMPOTEKAHUS PEAKIHUA MEXKIYy METAUIaMU M KHUCJIOTAMH,
peaklMii BBITECHEHMS] OJIHMX METANIOB W3 pPacTBOPOB UX cojJedl Apyrumu MetawiaMu. Peakuun oOmeHa. Peakiuu
HeWTpanu3anuu. Y cloBUs MPOTEKAaHUs peaklvii oOMeHa B pacTBOpax /10 KOHIIA.

THUIIBI XUMHUYECKUX PEAaKLMK Ha IPUMEPE CBOWCTB BOABI. Peakius pasnoKeHus — JJIEKTPOIU3 BOAbl. Peakunu coequHeHus —
B3aMMO/JICHCTBUE BOJABI C OKCHUJIAMH METAJUIOB U HEMETAJIOB. Y CIOBUE B3aMMOJIEHCTBHUS OKCHUIOB METAJUIOB U HEMETAJIOB C
BoJioH. [ToHsiTHE «TUAPOKCUABDY. Peakiiun 3aMelenns — B3aUMOJICUCTBHE BOJIBI C MeTa/ulaMu. Peakiiun oOMeHa — THAPOIU3
BEILIECTB.

JMemoncrpanun. [Ipumepsl ¢usnyeckux sBICHUN: a) IJiaBlieHHe mapaduHa; 0) BO3TOHKA MoAa WM OCH30WHON KHUCIIOTHI; B)
pacTBOpEHHE OKpAUICHHBIX cojei; T) AudQy3us IYMIUCTHIX BEIIECTB C TropsAlled JamMmoykud HakanuBaHus. [Ipumepsr
XUMHUYECKUX SBIICHUH: a) ropeHue maruusi, (ocdopa; 6) B3auMOAEWCTBHUE COJSHOW KUCIOTHI C MPaMOPOM HJIM MEJIOM; B)
nonyuyenue ruapokcuaa menu (I1); r) pactBopeHre Nojiy4eHHOTO TUPOKCH/Ia B KUCIOTaxX; A) B3auMoieiictBue okcuaa meau (1)



C CEpHOM KHCIIOTOW MPHU HArpeBaHUM; €) pas3yIoKeHHe MepMaHraHaTa Kajus; ) pa3lioKeHUe MEPOKCHIa BOJOPOAa C MOMOIIbIO
JMOKCHUa MapraHila U KaTajaasbl KapTodelis Ui MOPKOBH; 3) B3aMMO/JIeHCTBHE pa30aBIEHHBIX KUCIOT C METAIJIAMHU.
JlabopatopHble onbIThl. 16. [IpokanuBanue Meau B IjIaMeHu CIUPTOBKU. 17. 3amenienue menu B pactBope xsopuaa meau (11)
HKEIIE30M.

Tema 5. IIpaktuxym 1. IIpocreiimue onepannu ¢ BemecTsom (3 4)

1. IlpaBuna TeXHUKU OE30MACHOCTH IMpHU padOTe B XMMHUYECKOM KaOuHeTte. [IpuemMbl oOpaiiieHus ¢ 1a00paTopHbIM 000pyI0Ba-
HUEM M HarpeBaTeIbHBIMU MIPUOOPAMHU.

2. IIpu3HAKU XUMHUYECKUX PEAKITHI.

3. [IpurotoBneHune pacTBOpa caxapa U pacueT ero MacCOBOM JOJIU B pacTBODE.

Tema 6. PactBopenne. PactBopbl. CBolicTBa pacTBOPOB 3/1eKTPoJuTOB (19 4)

PactBopenue kak ¢puznko-xumuyeckuii nporecc. [louarue o rugparax W Kpuctamwiorujaparax. PactBopumocTts. Kpussie
PaCTBOPUMOCTH KaK MOJIEINIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEMIECTB OT TEMITEpATypbl. HachIllleHHbIE, HEHACBIILICHHBIE U
MEPECHIIEHHBIE PACTBOPHL. 3HAYEHHE PACTBOPOB ISl IPUPOIBI U CEIBCKOTO XO35HUCTBRA.

[Tonsitue 00 SMEKTPOIUTUYECKON AUCCOLMAIMH. DJIEKTPOIUTHI M HEIIEKTPOIUTHI. MeXaHU3M TUCCOIHMAINI JIEKTPOIUTOB C
Pa3TUYHBIM XapakTepoM cBsi3u. CTENeHb dIEKTPOIUTHYECKON Aucconranui. CUiabHbIE U CIa0bIe AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH IJIEKTPOIUTHYECKOMN nucconuanuu. MloHHble ypaBHeHUs peakiuii. Peakiuu oOmMeHa, uaymme 10
KOHIIA.

Krnaccudukanys noHOB 1 MX CBONCTBA.

Kucnotel, ux knaccudukamnus. Jluccoumanuss KUCIOT W HMX CBOWCTBA B CBETE€ TEOPUHM AJIEKTPOJUTUUECKON TUCCOLIMAIIIH.
MogekysipHbIE 1 MOHHBIE YpaBHEHUA peakiuid. B3anmoaencTBrue KUCIOT ¢ METAIIaMH. DJIEKTPOXUMHUYECKUHN Pl HATPSKEHUH
METAJJIOB. B3anMmMoaeicTBHE KHCIOT C OKCHIaMHM METAJUIOB. B3anMmonmeincTBHe KHCIOT € OCHOBAaHUSMM — pEaKUus
HeWTpanuzanuu. BzaumonelictBue KUCIOT ¢ coiiaMH. Mcmonb3oBaHWe TaOMMII PACTBOPUMOCTH IS  XapaKTEPUCTUKU
XAMUYECKUX CBOUCTB KHUCJIOT.

OcHoBanus, ux kinaccudukamus. Jluccounanys OCHOBaHUU U UX CBOICTBA B CBETE€ TEOPHUH JJICKTPOIMTUUECKOW TUCCOIUAINY.
B3aumogeiictBue ocHoBaHu# ¢ consiMu. Mcnonb3oBaHue TaOIMIbI PACTBOPUMOCTHU JIJISl XapAKTEPUCTUKU XUMUYECKHUX CBOMCTB
OCHOBaHUU. B3auMoericTBue mienouei ¢ OKCUAaMHu HEMETAIIOB.

Conu, ux AuccolManus U CBOMCTBAa B CBETE€ TEOPUU AIEKTPOIUTUUYECKON IuccolMaluu. B3auMoielicTBIE coyieil ¢ MeTauiamu,
0COOEHHOCTH 3THUX peakiuil. BzanmopeiictBue coneii ¢ consimu. Vcnonbp3zoBanue TaOaHUIBI pACTBOPUMOCTH IS XapaKTEPUCTUKU



XUMHUYECKHUX CBOMCTB COJICH.

O06o0611eHNe CBeIeHU 00 OKCHIaX, UX KiIacCU(PUKAIIMU U CBOMCTBAX.

['eneTnyeckue psiabl MeTAUIA U HEMeTauia. [ 'eHeTnyeckas CBA3b MEXKIY KiacCaMyd HEOPTaHMYECKUX BEILIECTB.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OrnpeneneHue cTeNeHed OKHUCICHUS JUIS JIEMEHTOB, 00pa3yIOIIMX BEIECTBA Pa3HBIX KiaccoB. Peakimu noHHOrO oOMEHa U
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHUE.

CocrapieHue ypaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METO0M JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAJUIOB, KUCIIOT U COJIEH B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA.
JemoncTpanun. VcnbiTaHue BEECTB U UX PACTBOPOB Ha AJEKTPONPOBOJHOCTh. 3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpaluu. J[BUKEHHE OKPAIIEHHBIX HOHOB B 3JICKTPUYECKOM ToJie. B3auMoielicTBie IMHKA C CEpOH, COISTHOM
KucioTon, xinopuaoM Meau (I1). 'openne marnus. BzaumopaeiicTBue XJI0pHON U CEPOBOAOPOIHOM BOBI.

Jlaboparopubie omnbIThbl. 18. B3aumoneilicTBUe pacTBOPOB XJIOpHJIa HaTpusi W Hutpata cepebpa. 19. Ilomyuyenue
HEPACTBOPMMOTO THUJPOKCHJA W B3aUMOJICMCTBHE €ro ¢ kucioramu. 20. B3aumojaeicTBue KHUCJIOT C OCHOBaHMSMH. 21.
B3aunMoaelicTBHEe KUCIIOT C OKCHIAAMHM MeTauIoB. 22. B3amMmonelcTBue KHCIOT ¢ MeTauiaMu. 23. BzaumopaeiicTBUE KHUCIIOT C
cojisiMu. 24. B3anMogelicTBue miejaoueii ¢ KucjaoraMu. 25. BzanmoielicTBue mieaoue ¢ OKCUIaMU HEMETAIIoB.
B3aunmoneiictBue menouen ¢ consimu. 27. TloyueHue u cBOCTBA HEPACTBOPUMBIX OCHOBaHUM. 28. B3auMoaeicTBE OCHOBHBIX
OKCUJIOB C KuciotaMu. 29. BzaummoneincTBue OCHOBHBIX OKCHIOB ¢ Boxoil. 30. BzaumopneiicTBHE KHCIOTHBIX OKCHIOB C
meiiouaMu. 31. B3anMomelcTBie KMCIOTHBIX OKCHUIOB ¢ Bogou. 32. B3anMoaelicTBue cojiel ¢ kuciaotamu. 33. BzaumMoneiicTBue
conen ¢ menoyamu. 34. BzaumopencTBue colieit ¢ consiMu. 35. BzanmoaencTBrue pacTBOPOB COJIEN ¢ METAJIIIaMU.

Tema 7. IIpaktukym 2. CBoiicTBa pacTBOPOB JIeKTPOJIUTOB (1 1)

1. Perienue aKcriepuMeHTaIbHBIX 3aa4.

9 KJIACC (2uaca B HejeJ110, Bcero 68 4)
Beaenne. O0masi xapakrepuCTHKa XHMHMYECKHMX JJIEMEHTOB M XUMH4YecKHX peakuuid. Ilepmoamyeckuit 3aKoH M
Iepuoanueckas cucrema xumudeckux 3aemMeHToB /. U. MenaeseeBa (104)
XapakTepucTuKa 3JIeMeHTa Mo ero nojoxenuto B [lepuoguueckoit cucreme xumudeckux snementoB JI. 1. Menneneea. CBoli-
CTBA OKCUJOB, KACIIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUH DIIEKTPOJIUTUUECKON NUCCOLMALMN U OKUCIIEHUA-BOCCTAHOBIICHUS.




[TonsiTue 0 mepexoHbIX AneMeHTax. AM(oTepHOCTh. ['eHeTHUEeCKUI psijl MEPEXOTHOTO AJIEMEHTA.

ITepnonnueckuit 3akoH u llepuoauueckas cucrema xumudeckux 3jemeHToB /1. 1. Menneneesa.

XUMHYECKasi OpraHu3alys XUBOM U HEXKUBOM NPUPOJBI. XUMHUYECKUH COCTAaB sApa, MAHTUU U 3€MHOM KOPBl. XHMHUYECKHUE
AJIEMEHTHI B KJIIETKaX KUBBIX OPTraHU3MOB. Makpo- U MUKPOIJIEMEHTHI.

OO6o0011IeHne cBeJieHu 0 XUMUYeCKUuX peakiusax. Knaccupukanus XUMUYECKUX pEaKIUil Mo pa3IudyHbIM IMPU3HAKAM: «UUCIIO U
COCTaB pEarupyrommx U o0pa3yIomuXcsl BEHIECTB», «TEIIOBOU 3(PGhEKT», «HaANpaBICHUE)», «U3MEHEHHE CTETIEHEH OKUCIICHMS
AJIEMEHTOB, 00PA3YIOMIMX PEArupPYyIONIUE BEUIECTBAY, «(a3ay, «MCIOJb30BaHUE KAaTaIU3aToOpay.

[loHATHE O CKOPOCTM XMMHUYECKOM peakuuu. (DakTopbl, BIMSIOINIME HA CKOPOCTh XMMHYECKMX peakuui. Kartammzatopel u
karanu3. MHruOuTopbl. AHTHOKCUAAHTHI.

Jlemoncmpayuu. Paznmansie dhopmbel Tabmunel J[. M. MenneneeBa. Monaenu aToMoB 3ieMeHTOB 1—3-ro mepuomoB. Moiens
CTPOCHMSI 3€MHOro Mmiapa (TomepedHblid pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEakIMU OT MPHUPOJIbI pearupyronux
BENIECTB. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEAKUUHU OT KOHUEHTPAIMUA PEArupyrolIuX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peakuuu OT IUIOMAAN CONPUKOCHOBEHHUS PEArupyroNIUX BEHIECTB («KHUISIIHUI CIION»). 3aBUCHUMOCTh CKOPOCTHU
XAMUYECKOW pEaKIMh OT TEMIIEPATYpPbl PEAruPYIOIMIMX BEIIECTB. | OMOTE€HHBIN M TE€TEPOTreHHbIN KaTtaau3bl. OepMEHTATUBHBIN
karanus. UHrubupoBanue.

Jlabopamopnsie onvimel. 1. IlonyuyeHue ruapokcuia IMHKA W HMCCIEIOBaHUE €ro CBOMCTB. 2. MojenupoBaHue MOCTPOCHUS
[lepuonuueckoii cucteMbl xumuueckux saemenToB J[. . MenzaeneeBa. 3. 3amenienue keae3oM MeIU B pacTBOpe CylibdaTta Meau
(IT). 4. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEaKIIUU OT MPUPOJIbI PEarupyOIINX BEIIECTB HAa TPUMEPE B3aUMOJICHCTBUS KUCIIOT
C MeTauiaMu. 5. 3aBUCUMOCTb CKOPOCTM XHMHYECKOM PEaKIUM OT KOHIIEHTPAllMM PEAarupyrolrux BEIIECTB Ha MNPUMEPE
B3aMMO/JICHCTBUS I[IUHKA C COJITHOW KHMCJIOTOM Pa3iIMYHOW KOHLEHTPALMHU. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKUUU OT
IJIOIIAM CONPUKOCHOBEHUS! PEarupyrolux BelIECTB. /. MOIEIUPOBAaHUE «KUIAILETO CHOs». 8. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluyd OT TeMIepaTypbl pearupyrollux BelIecTB Ha npuMepe B3aumozeiicTBus okcuaa meau (II) ¢ pactBopom
CEepHOM KHUCIOTBI pa3IuyHON TemmepaTypbl. 9. PasnoxkeHue mepokcHuaa BOJOpOJa C MOMOIIbI okcuaa mapranma (IV) u
karanasbl. 10. OOHapykeHUe KaTana3bl B HEKOTOPBIX MUILEBBIX NpoaykTax. 11. MHrubupoBaHue B3aUMOAECUCTBUS KHUCIOT C
METAJJIAMH YPOTPOITMHOM.

Tema 1. Metasuibl (154)

ITonoxxenue meramnos B Ilepuoguueckon cucrteme xumudeckux annemeHToB [ . Menneneesa. Merammueckas KpucTajuinye-
CKasl pelieTka 1 MeTajuImuecKasl Xumudeckasi cBsa3b. O0mme gusnyeckne cBoiicTBa MeTaiuioB. CIIaBbl, IX CBOWCTBA U 3HAYCHHUE.



XHWMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEJEH, a4 TAaKKE B CBETE HUX IOJIOKEHUS B DIEKTPOXHUMUYECKOM pSIy
HanpspkeHuit MmetaiioB. Koppo3ust MetamioB u criocoObl 00pb0bI ¢ Hell. MeTtasuibl B ipupoze. OO1ue crnoco0bl UX MOTyUYEHHUS.
OO611ast xapakTepUCTHKa IIEJIOYHBIX MeTaioB. MeTamsl B pupojie. O6mue crocoOsl ux nonyderus. Ctpoenue atomos. lle-
JIOYHBIE METAJUIBI — IPOCTHIE BeElIECTBA. BaxkHelIlne COENVMHEHUs HIEJIOYHBIX METAIIOB — OKCH[IbI, TUAPOKCUIBI U COJIU
(x7mopuel, KapOOHATHI, CyNb(ATHI, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM X03siicTBe. KanuitHeie yao0peHus.
OO0u1as xapakTepUCTUKA HJIEMEHTOB IaBHOW moarpynnbl |l rpynmbel. Ctpoenue atomoB. lllenoyHo3eMeNbHbBIE METALIBI —
MPOCThIE BelleCcTBa. BakHellne COeNUHEHUs IIEeTOYHO3EMENbHBIX METAJIOB — OKCHUJIbI, THAPOKCUABI U COJU (XJIOPHUIBI,
KapOOHAaThl, HUTPATHI, CyIb(daThl, pocdaTsl), NX CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO35HCTBE.

Amomunnii. CTpoeHue atoma, (U3NYECKUEe U XMMUYECKUE CBOMCTBA MpocToro BemiectBa. CoeAMHEHUS aIIOMUHUSI — OKCHJI U
TUAPOKCHU, X ambOTEpHBIN XapakTep. Baxueliue conu amtoMuaus. [I[puMeHeHne altoMUHUS U €r0 COSTMHEHUH.

XKenezo. CtpoeHue atoma, (pU3NYECKHE U XMMHUYECKHME CBOMCTBAa MpOCTOro BemlecTBa. I'eHernueckue psaael Fe2+ u Fe3+.
Baxnenmmue conu kene3a. 3Ha4eHUE KeNe3a U ero COeMHEHUH ISl TPUPOIbI M HAPOIHOIO XO3SIMCTBA.

JemoncTpamun. OOGpasiibl MEI0YHBIX U MIEI0YHO3eMETbHBIX MeTautoB. O0Opasiibl ciuiaBoB. B3aumoaeiicTBue HaTpusi, TUTUS U
KaJblysd C BOJIOW. B3anMoiericTBUE HATPUSI 1 MarHusi ¢ KUCIOPOJAOM. B3anmoaencTBue MeTauioB ¢ HemeTtauiaMu. [lomydyenue
ruapokcuoB xenesa (1I) u (I10).

Jlabopamopnsie onvimot. 12. B3aumoelicTBrHe pacTBOPOB KUCIIOT U cojiel ¢ MeTauiaMu. 13. O3HaKoOMJIEHHE C pyJaaMu Keje3a.
14. OkpanivBaHue IJIAMEHU COJISIMM IIEJIOYHBIX METa/I0B. 15. B3aumopelictBue kanblius ¢ Bojgou. 16. [Tomydenue rugpokcuia
KaIbl[Usl W HcCcienoBaHue ero cBouctB. 17. IlomydeHwe TUAPOKCHMIA QIIOMHUHHMS M HCCIEIOBaHUE €ro CBOMCTB. 18.
B3aumogeiicTBue xenesa ¢ coisiHoi kucinotoi. 19. [lonyuenue ruapokcuioB xenesa (I1I) u (II1) u uzyyenue ux cBOUCTB.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTAJJIOB U UX COeAMHEHMH (2 1)

1. PelieHue sKkcriepMMEHTANbHBIX 3a/1a4 HA PACclO3HABAHUE U MOJyUYEHUE COSAMHEHUN METaIIOB.

Tema 3. Hemerasibl (284)

OO6mras xapakTepucTHKa HEMETaJUIOB: mojiokeHue B Ilepumoamdeckoi cucreme xumuueckux sneMmeHToB J[. M. Menpeneera,
OCOOCHHOCTH CTPOCHHSI aTOMOB, 3JEKTpooTpuiiaTeabHOCTh (D0) Kak Mepa «HemeTaummuHocTuy, psag D0. Kpucramimueckoe
CTPOEHHE HEMETAJJIOB — MPOCTHIX BeliecTB. Aimorponusi. Pusznueckue CBOMCTBA HeMeTAIOB. OTHOCUTENBHOCTh MOHATUN
«METAID U «HEMETAILI.

Bonopoa. ITonoxenue Bogopona B Ilepuonuyeckoii cucreme xumuyeckux snemeHToB J[. 1. MenneneeBa. CTpoeHue aromMa u
MoJIeKyIbl. DU3NYECKUE U XUMUYECKUE CBOMCTBA BOAOPOA, €r0 MOTYUYCHHE U MPUMEHEHHUE.




Bona. Crpoenune monekynsl. BomoponHas xumuyeckass cBsA3b. (DHU3MUYECKUE CBOMCTBA BOAbl. AHOMAJIMM CBOWCTB BOJIBI.
['unpodunsabie U THApOPOOHBIE BemiecTBa. XUMHUYECKHME CBOMCTBa Bojabl. KpyroBopor Boawsl B mpupoze. Bomoouuncrka.
Absparus Boabl. bertoBbie punibTpel. MuHepanbHble BOAbL. JIUCTHIIIMpOBaHHAs BO/IA, €€ MOJIyYeHUE U MPUMEHEHHE.

O6m1as xapakrepucTika rajgoreHoB. Ctpoenue atomoB. [IpocTbie BellecTBa U OCHOBHBIE COCIMHEHMSI TaJlOT€HOB, MX CBOMCTBA.
Kpatkue cBegenus o xiope, Opome, prope u noje. [lpumeHeHne raJoreHoB U X COSAMHEHUN B HAPOTHOM XO3SIMCTBE.

Cepa. Ctpoenue aToma, aJJIOTPOIHS, CBOMCTBA U NMpuMeHeHrue pomoudeckon cepbl. Oxcunbl cepol (IV) u (VI), ux nonyuenue,
CBONCTBA U IpuMeHeHne. CepHasl KUCIO0TA U €€ COJIM, UX IPUMEHEHHE B HAPOJIHOM X0341CTBE. [IpOn3BOACTBO CEPHOM KUCIIOTHI.
A3zotr. CtpoeHue atoMa U MOJIEKYJbl, CBOMCTBA IPOCTOTO BellecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, MIOJyYEHUE U IPUMEHEHHE.
Conu ammoHus, ux cBoiicTBa v npuMmeHenue. Oxcubl azota (II) u (IV). A3otHas kucioTa, ee cBoicTBa U puMeHeHue. Hutpatol
Y HUTPUTHI, IPOOJIEMA UX COJIEPKAHUS B CEIbCKOXO35MCTBEHHON NPOAYKIMU. A30THBIE YAOOPEHUS.

®Docdop. CtpoeHnue aroma, amuioOTpoOIUs, CBOMCTBA 0enoro u kKpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIE COEIMHEHMUS:
okcun pocdopa (V) u oprodocdopnas kuciora, hpocharel. Docopubie yanoOpeHus.

Yrnepoa. CtpoeHue atoma, auioTponus, cBoicTBa Moaudukamnuii, npumenenne. Okcunbl yriepoaa (II) u (IV), ux cBoiictBa u
npuMeHeHre. KapOoHaThl: KaJbIUT, COJla, MOTAIll, UX 3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKa.

Kpemnuii. CTpoeHre aToma, KpUCTAITMYSCKUN KpeMHUH, ero cBoicTBa u npumeHenue. Oxcun kpemuus (IV), ero npupoaabie
pasHoBUAHOCTU. CHIMKaThl. 3HAYEHUE COEAUHEHHUM KPEMHHUS B JKUBOM M HEXHUBOW mnpupoae. IloHSATHE O CHIIMKATHOMN
IIPOMBILIUIEHHOCTH.

JMemoncTpamuu. OOpasipl rajoreHoB — TMPOCTHIX BEIIECTB. B3anmonelcTBUE TajJOr€HOB C HATpPUEM, C AIIOMUHHUEM.
BriTecHenue xsopom Opoma WK HOJa U3 PaCTBOPOB UX cojieil. B3anmoselcTBre cepbl ¢ MeTaJlJIaMu, BOJOPOJIOM U KUCIOPOIOM.
BzanmopaencTBue KOHLIEHTPUPOBAHHOMW a30THOM KHCIOTHI C MeApto. [lornoiieHne yrieM pacTBOPEHHBIX BEUIECTB WIIM Ta30B.
BoccranoBnenue menu u3 ee okcuna yriem. OOpasisl TPUPOAHBIX COSAUHEHUHN Xjopa, cepsl, ¢ocdopa, yriepoaa, KpeMHUS.
OO0pa3ipl BaXXKHEHIIMX JUIsl HAPOJHOTO XO35IMCTBA Cynb(haToB, HUTPATOB, KapOoHaTOB, ¢ocdaToB. OOpa3Ibl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlabopaTopHusbie onbiThl. 20. [Tomyyenue u pacno3HaBanue Bogopona. 21. MccienoBanne nmoBEpXHOCTHOTO HATSHKEHUS BOJIBI.
22. PacTBopeHue nepMaHraHaTa Kajius Wid MeJHOTO Kyrnopoca B Boze. 23. I'mapataius o6e3BoxkeHHoro cyibdara meau (II). 24.
N3rotoBnenne rumncoBoro ormedarka. 25. O3HaKOMJICHHE C KOJUICKIUEW OBITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MHHEPAITBHOU BOJIBI.

KauecTtBenHas peakuus Ha rajoreHua-uoHbl. 28. [lonydeHne m pacno3HaBaHue Kuciiopoga. 29. 'opeHue cepbl Ha BO3AyXE U B




kucnopoge. 30. CoiicTBa pa3baBieHHON cepHOM KucnoTwl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue coieit
amMmoHusi. 33. CoiicTBa pa30aBieHHON a30THOM KHCIOTHL. 34. B3auMojelcTBHE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTHI C
menpto. 35. 'openune dhocdopa Ha Bozayxe U B kuciopoze. 36. PacriosnaBanue ¢ocdaros. 37. ['openue yrist B kuciaopoje. 38.
[lomyyenue yroiapbHOM KHUCIOTHI M u3ydyeHHe ee cBoucTB. 39. Ilepexon kapOonaToB B rujpokapOoHaThl. 40. Paznoxenue
ruipokapoonara Hatpus. 41. [lonyuyeHre KpeMHEBOM KUCIIOTHI U U3YyUYEHHUE €€ CBOMCTB.

Tema 4. I[IpakTukym 2. CBoilicTBa coeuHeHUI HeMeTAILIOB (34)

1. Pemrenune skcnepuMeHTaNbHBIX 3a1a4 1Mo Teme «lloarpymnmna kucnopoaa

2. Pemenue skcriepuMeHTaIbHBIX 3a71a4 1o TeMe «Iloarpyra azoray.

3. Ilonyuyenue, cobupanue 1 pacrno3HaBaHUE Ta30B.

Tema 5. O0o0OmieHHe 3HAHMH 1O XMMHHM 32 KYPC OCHOBHO#H wmIKOJbI. IloAroroBka K rocyaiapcTrBeHHOW HTOrOBOM
arrecrauuu (I'HA)

(109)

[lepnonnueckuii 3axkoH u lleproamueckas cucrema xumuueckux sjaemeHToB [. M. MenaeneeBa. @u3nyeckuii CMbICT TTOPSI-
KOBOI'O HOMEpA 3JIEMEHTa, HOMEPOB MEPUOJA U TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB JIEMEHTOB M MX COCIUHECHUH B
repuoaax U rpynmnax B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAYEHHUE TIEPUOIMUECKOTO 3aKOHA.

Buabl XuMHUECKHUX CBSA3EH U TUIIBI KPUCTAIUIMYECKUX PEIIETOK. B3aUMOCBS3b CTPOCHHS U CBOMCTB BEILECTB.

Knaccudukanys XuMU4ecKUX peakilfil Mo pa3iuyHbIM MpU3HAKaM (YUCJIO U COCTAaB PEAarupyrolux U 00pa3yroImuxcs BEIIECTB;
HaJM4KMe TpaHuIlbl pazzaena ¢as; TersioBoi AG(EeKT; N3MEHEHUEe CTENeHeW OKHCICHHUS aTOMOB; MCIIOJIb30BAaHUE KaTalM3aTopa;
HamnpaByieHue mnpoTekaHus). CKOpOCTh XMMHUYECKMX peakiuil u (axtopsl, Biausoome Ha Hee. OOpaTUMOCTh XUMHYECKUX
peakIuii U CrocoObl CMEIICHUSI XUMUYECKOTO PAaBHOBECHS.

[IpocThie U cioXkHBIE BemecTBa. MeTalibl U HEeMeTasulbl. [ eHeTUYeCcKue psiibl METaJIa, HEMETAJIa U MEePEXOIHOTO METasa.
Okcuapl U TUAPOKCUILI (OCHOBAaHMS, KUCIOTHI, aM(oOTepHbIe THAPOKCHABI), coiu. MX cocTtaB, kiaccudukanus v 0O0IIue
XUMHUYECKUE CBOMCTBA B CBETE TEOPUHU IICKTPOJIUTUUECKON JTUCCOLMAIIAN

VI. TemaTuueckoe njiaHupPOBaHUeE.



1. TEMATUYECKOE INTAHUPOBAHUE
8 KUIACC

Tadauma TeMaTHYECKOr0 pacnpenaejeHusi 4acoB:

K TeMbl ypokoB OcCHOBHBIE BUIBI IEATEIIBHOCTH OcHOBHBIE
OJINY
No oOyyaronuxcs (Ha ypoBHE HaIlpaBJICHUS
Pa3nesnnl TeMbl €CTBO .
/T YHUBEPCAIbHBIX YUEOHBIX BOCIIMTATECIILHOU
JacoB . o
e CTBUIN) NEATCIIBHOCTHU
1 BBenenue 44
1 [Tpenmer xumuu. Bemectsa CraBsT yueOHBIC 3a/1a41 Ha OCHOBE Tpa)K;[aHCKoe
[IpeBpamenuss BemecTs. Poib | cooTHeceHus Toro, BOCIIMTAHME
XHUMHHU B )KU3HU YECIIOBCKA. YTO YK€ U3BECTHO U YCBOCHO
1 Y Y < [TatpuoTnueckoe
Kparkue cBefeHuss mo UCTOpUM | 00y4aroLIMMUCS, U TOTO, UTO elIE He
Pa3BUTHA XUMUH. n3BecTHO CaMOCTOSITENLHO BBIACIAIOT U BOCIIMTAHHE
1 3HakM(CUMBOJIBI)  XUMHMYECKHUX | (POPMYIHPYIOT O3HABATEIbHYIO LIEb
anemeHnToB. Tabmuma JI. W. | @opmynupyroT coOCTBEHHOE MHEHUE U
Menzeneesa MO3UIUIO, 331aI0T BOIIPOCHI
Xumuyeckue Gopmynsl. OTHO- | DOPMUPYIOT OTBETCTBEHHOE OTHOILIEHUE
1 CUTEJIbHAs aToOMHast U | K YYCHHUIO
MOJIEKYJISIpHAsI MAcChI. CraBst y4eOHbIE 331241 HA OCHOBE
MaccoBass gons  21€MEHTa B | COOTHECEHUs TOTO, YTO YK€ U3BECTHO, U
COeTMHEHNHT TOTO, YTO HE U3BECTHO.

DopMyIHPYIOT COOCTBEHHOE MHEHUE H
CTaBAT NMOHSTHBIE [T HapTHEPA
nousTust CTaBUTH yueOHBIE TeNN
CpaBHHBAaTh, KJIacCU(DUIIMPOBATH U
000011aTh (haKThI U SBICHUS

.PasBuBaTh 4yBCTBO TropjocTu  3a




POCCHUHCKYIO XUMHYECKYIO HAyKy
.HpaBcTBeHHO-3THYECKOE OLICHUBAHNE
CraBat u GOpMYIHPYIOT MpodIeMy
ypoOKa, CaMOCTOSITEIIBHO CO3JIAI0T
ITOPUTM JIEATEIBHOCTH TMPU PELICHUU
po0OsieMbl paboTaTh 1O TUIAHY,
[IposBrsitor  ycToiiumMBBIA  y4yeOHO —
MO3HABATENbHBI WHTEpEC K HOBBIM
3HAHUSAMHU CIIOCOOaM pelIeHus 3a1au

TEMA 1. ATOMBbI
XUMHUYECKHUX
JJIEMEHTOB

94

OCHOBHBIE CBEJICHUSI O CTPOCHHUH
atomoB. CocTaB aTOMHBIX sjep:
IIPOTOHBI U HEUTPOHBL. M30TOMBI
OnektpoHbl. CTpoeHue  3Jek-
TPOHHBIX ~ 00OJOYEeK  aTOMOB
ssieMeHToB Ne 1— 20 B TaOmuue
J. . Menneneera
Meramnmmueckue u
HEMETAININYCCKHUE CBOIICTBa
ajieMeHTOB. V3MeHeHHue CBOICTB
XAMHYECKHX  DJIe-MEHTOB  IIO
TpyIIaM U mepruoaam

Honnas xuMuaeckas CBsA3b
KoBasieHTHast HemosspHas Xu-
MHYECKas CBSA3b
DJEKTPOOTPUIIATETLHOCTb.
KoBanenThas MOJISIp-Hast
XUMHYECKas CBA3b
Merannuueckas

XUMHYECKas

[TatpuoTnyeckoe
BOCIIUTaHUE
[lenHOCTH HAY4YHOTO
MTO3HAHUSA
I'paxxnanckoe
BOCIIUTaHUE
Tpynosoe
BOCIIUTaHUE




CBS3b.
O0001menne W cUCTEMATH3ALIN
3HaHUI 00 dJeMeHTaxX: MeTaylulax
nu HEMCTaJll1ax, (0] BHUIax

1 XUMHYECKON CBSI3U
Kontponbnast pabora Ne 1 o
TeEMEe «ATOMBI XMMHYECKHUX DIIe-
MEHTOBY
IIpocTbie BemecTBa 64
[TpocThie BemecTBa METaIbI CaMOCTOSTEIFHO a[€KBATHO OIEHUBATH [TaTproTHdeckoe
- MIPaBUILHOCTH
1 IIpoctbie  BemiecTBa-HEMeTasubl, | [P 5 BOCIIMTAHIE
MX CcpaBHEHME ¢ MeTainamu. | BPINOTHEHUS NEHCTBAS M BHOCHTD
1 HEOOXOJUMbIE KOPPEKTUBBI B LenHocTr Hay4HOTO
Annorponus
K HCIIOJIHCHUEC KaK I10 X0y €ro IIO3HaAHUI
OJMYECTBO BEIIECTBA pEATHAAIHH, TAK U B KOHIIE Fpa TaHCKoe
1 Monsipabiii 00beM Ta3000pa3HBIX NeHCTBHS p
1 BCIIICCTB Hcnonap30BaTh 3HaKOBO-cUMBoOIMYeckue | BOCIIMTAHHC
Pemtenue 3azad Cc | Cp€acTBa, B TOM YUCIIC MOACIIN U CXEMbI pr;[OBOC
| 71 pEIIeHUs 3a1a4;
HeTonbIoRATHEN T OTCI”)FaI/IBaTI) CBOIO T,qu 3pEeHUS BOCITMTAHHC
«KOJINYECTBO BEILIECTBAY, y3p ’
IIPUBOIUTH apI'YMEHTHI, ITOATBEPK AT UX
1 «IOCTOSIHHAS ABoraapoy, PHBOI pry » 10X N DA
| daxramu. Paznuyarh B yCTHOM peun
«MOJIIpHAT Maccay, «MOJBIPHBIN | \iyeppre noKa3aTeNbCTBA, THITOTE3HL.
00BeM ra3os» dopMHpOBaHUE TOHATUS O HEMETAILIAX,
O0o0menne M cHUCTEMaTH3alUs | AJIOTPOITHH UX CBOMCTBAX
1 sgaamii  mo  Teme «lIpocteie | CpaBHHBATH, KJ1aCCH(UIUPOBATE U

BC€IICCTBa»

000011aTh (paKThl U SIBICHUS
KommynukatusHbie: @opMynupyeT
cOoOCTBEHHOE MHEHUE U TO3UIIUIO
[TpuHUMAIOT W COXPAHSIIOT yUYCOHYIO




3aja4y, IJIAHUPYIOT CBOM JCHCTBUS B
COOTBETCTBHH C ITOCTABJIICHHOM 3a/1aueil n
YCJIOBUSIMU €€ Pean3aiuu
Hcnonbs30BaTh 3HaKOBO-CHUMBOJIHYECKHIE
CpE/ICTBA, B TOM YKCJIE MOJICJIH U CXEMBI
JUISL pEeLIEHUs 3a1ay4;

.YUYUTHIBaTh pPa3HbIC MHCHUS U
I/IHTepeCI)I u O60CHOBI)IBaTI)

Coequnenus
XHUMHUYECKHX 144
3JIEMCHTOB
1 Crenenb okucienus. OcHoBbl HO- | [lTaHMpoBaTh CBOM  JIEMCTBHUS B HanI/IOTI/IIIeCKOC
COOTBETCTBUH C ITOCTABJICHHOMN
MEHKJIATYPbI OMHaApPHBIX T BOCIIHTAHIE
1 COeTMHEHMUIA 3a/1aueil U yCIOBUSMHU €€ peaTn3aliii.
CpaBuuBath, Kiaccuuuuposars 1 | LICHHOCTH HAy4HOTO
Oxcuasl >
1 I 000011aTh (hakThI u SIBJICHUS | [TO3HAHUS
PEeACTaBUTEIN OKCHIOB
1 dopmynupyer cOOCTBEHHOE MHEHUE H Tpark [aHCKOE
OcHoBaHus TIO3MITHIO |y
1 IIpencraBurenu ocHOBaHWH. | CtaBaTr u  (QopMyaupyroT Tmpobiaemy | BOCIUTAHHC
I/IHIII/IKaTOpBI. YpOKa, CaMOCTOSTCIIBHO CO31ar0T TPYJIOBOC
AJTOPUTM JIESATEILHOCTH IIPU PELIEHUN
1 Kucnorsr o o6p oML 0260 pHp BOCITUTaHHE
1 OtnenbHbBIE MIPEJICTAaBUTEITH pooIn p aTBV 1o HH?HY’
CUCIIOT [IposiBnsitoT ~ ycTOM4MBBIA  y4eOHO —
1 c MO3HABATE/IBHBI  WMHTEpEC K  HOBBIM
OJIM Kak MPOM3BOMIHBIC KUCIOT M | syapygvy  criocobam peuieHus 3agad
OCHOBaHUU GbopMyIUpYyIOT COOCTBEHHOE MHEHHE H
1 [IpencraBuTenu comnei. MO3UIUIO, 33Jal0T  BOMPOCHL,  CTOST
1 AMOp(bHBIe U KpUCTaJUIMYECKHE MOHATHBIC JJIA MMAapTHEPA TOHATUSA
BeIeCTBA [IpuHUMAIOT W COXpaHSIOT y4eOHYIO
1 Upersie Bemectsa H  omecy, | 33481y, TUIAHHPYIOT CBOM I\[JGI/ICTBI/ISIU B
COOTBETCTBUH C IMOCTABJICHHOU 3aqa4cii




MaccoBas u o00bEMHas J0JU

YCIIOBUSAMH €€ p€ain3aluu

1 KOMIIOHEHTOB B CMECH Breibupator  Hambonee dddekTuBHBIC
Pacyersl, CBA3aHHBIC C IOHATHEM CIOCOOBI PellieH s 3a/a4, KOHTPOTUPYIOT
1 OIICHUBAIOT IPOIICCCHH PE3YyJIbTaT bIC:
«JTOJISI. 1 pou pesy
1 0606 YyacTByIOT B KOJUICKTUBHOM
OOILCHHE M CHCTCMATH3ALMA | (Govynennn  mpoGiieM,  TPOSIBIISIOT
sHaHUH 10 TeMe «COCOUHCHUS | axTHBHOCTH BO B3aUMOJICUCTBUN IS
1 XUMHAYCCKUX 3JICMCHTOB» pemeHusA KOMMYHHUKATHBHBIX u
Kontponbaass padora Ne 2 1o | IO3HABATCIIBHBIX 3aa4
TeMe «CoOennHEHUS XUMHUYECKUX CraBar u  QopmynupyrorT mpodiemy
SIIEMEHTOBY ypOKa, CaMOCTOSITCIIBHO CO3/1a0T
QJIITOPUTM JICATCIILHOCTH TPH PEHICHUU
po0sieMbl paboTaTh MO IUIAHY
HN3menenus,
NMPOUCXOASALIHE C 12y
BelleCTBaMu
1 dusnueckue senenns. | Craat u  dopmynupyior mpobrnemy | [TaTpuoTndyeckoe
i OKa CaMOCTOSITEIIEHO CO3/1af0T
Pa3nenenune cmecent YPOKa, bt BOCIIMTAHNE
Xumunueckue spienus. Ycnopus u | HTOPUTM JICATEIBHOCTH TIpH peIICHIH
1 po0IEMBI PabOTATh MO MIAHY L{eHHOCTH HAYYHOTO
MPU3HAKH MPOTCKAHHUS 9 .
. [TposBASIFOT ~ yCTOWYHMBBIA  Y4eOHO — | [JO3HAHUS
1 XUMHHCCKUX PCAKIIAH [O3HABATEIbHBI HWHTEPEC K HOBBIM T pasIaHCKOS
3aKoH COXpaHCHUA MAacCel | spapgusMu  crocobaMm  pereHust  3aaad p
BCIIIECTB. XUMHAYECKHE KOMMyHI/IKaTI/IBHBIeZ (bopMyany}OT BOCIIMTAHUC
ypaBHCHHS COOCTBEHHOE MHEHHE W  IO3UIIHUIO, Tpynosoe
- | 3a1al0T BOMPOCHI, CTOAT IMOHATHBIC IS
1 PacueTel mo xumMuueckum ypas A POCEI, A BOCITUTAHMIE
HCHVSIM napTHepa MOHATHSI
CpelIcTBa. YMEHHE OIECHUTh CTEICHb
PacueTsl MO XMMHYECKUM YpaB-
1 CraBaT u GdopMyaHpyloT mpobdiemy
HCHISIM € HCHOIB3OBAHUCM | yyaxa caMOCTOATENFHO — CO3JAIOT




ITOHSTHS <«JTOJISI
Peakuuu paznoxenus. [loustue o
CKOPOCTH XMMHUYECKOU PEAKLIUU U
KaTajau3aTopax

Peaknuu coequnenus. Ienouku
Mepexo0B

Peaknuu 3amemenus. Pan
aKTHUBHOCTH METAJLIOB

Peaxiun oomena. [IpaBuio
bepronne

THuIbI XUMHYECKUX peaKluil Ha
npuMepe cBOMCTB Boibl. [loHsITHE
0 TUZIPOJIU3E

O0o001IeHre U CHCTEMaTH3aIHS
3HAHUM 110 TeMe «/I3MeHeHHUs,
MIPOUCXOSIINE C BEILIECTBAMM
KonTponbnas padota Ne 3 o
Teme «3meHeHus,

npoucxoadmue ¢ BCUeCTBaMu»

QITOPUTM JICSITEIBHOCTA TMPU PEIICHUHU
po0OIeMbl paboTaTh MO TUIAHY
CaMOCTOSITEILHO ~ CO3JIAlI0T  AJITOPUTM
JIEATETLHOCTH TIPU PEIICHUH TpodsiemM
Pa3IMYHOr0 XapaxKrepa

OCHOBHBIX NOHATHN KOMMYyHUKaTHBHBIE:
YUHUTHIBAIOT Pa3HbIC MHEHUS U CTPEMATCA
K KOOpDIWHAIIMU PAa3JUYHBIX MO3ULIUNA B
COTPYAHUYECTBE

O1eHUBaIOT MPABWIBHOCTH BBIOJTHEHUS

JEHCTBUSI HA  ypOBHE  aJEKBaTHOU
PETPOCIIEKTUBHON OLICHKH
CaMoCTOSITENPHO  CO3JAI0T  AJITOPUTM

JIeATETLHOCTH TIPH PEIICHUH TpodsiemM
Pa3JIMYHOrO XapaKrepa

OCHOBHBIX MOHATHI KOMMYyHUKaTHBHBIE:
YUYUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSTCS
K KOOpJAMHALWHU PA3TUYHBIX MO3ULHNA B
COTPYIHUYECTBE

O1eHUBAIOT MPABUILHOCTH BBITIOJHEHUS

JIEUCTBUS  HAa  YPOBHE  aJCKBaTHOM
PETPOCIIEKTUBHOM OLIEHKH
Breibupator  Hambonee 3 dexTuBHBIC

CHocoOBI peleHus 3a/1a4, KOHTPOJIUPYIOT
Y OLIEHUBAIOT MTPOLIECCUU PE3YNIbTAT
aKTUBHOCTb BO B3aWMOJEWUCTBUU  JUIS

peleHus KOMMYHHKaTHBHBIX u
MO03HABATENIbHBIX 3324

®opMupoBaTh  yMEHHE  YYMTHIBATh
BBIJICJICHHBIE ~ YYUTEIEM  OPHUEHTHPHI

JEHCTBUS B HOBOM Y4eOHOM Marepuale
B COTPYAHUYECTBE C YUUTEIIEM;




IIpakTukym 1.

IMpocreimme 3
q
onepamum ¢
BCIICCTBOM
1 [TpaBmia TexHuku Oe3omacHocTd | llenmenonaranue v MIaHUPOBAHKE [TaTpuoTnyeckoe
npu abore B xuMmuueckoM | CaMOCTOATENILHO CO34AI0T  aJITOPHUTM
p P A p BOCIIMTAHUE
kabunete. [IpueMbl oOpaleHUs ¢ | ACATCIBHOCTH MPH PELHICHUU MpoOieM
71a00paTOPHBIM 00OPYAOBAHUEM H | PA3IMYHOIO XapaKTepa L{eHHOCTH HAyYHOTO
HarpeBaTeIbHBIMU IPpUOOpaMu OCHOBHBIX MOHATHH [IpUHUMAIOT ¥ | O3HAHUS
COXPaHSIOT eOH 3a7a4
1 . p YACOHYIO ATy, ['paxnanckoe
[Tpu3Haky XUMHUYECKUX PEaKUUN | TUIAHUPYIOT CBOH JICUCTBUS B
COOTBETCTBHUH C IIOCTABIEHHOM 3amaueil u | BOCIIMTAHHUC
1 [TpuroToBneHne pacTBopa caxapa | yCIOBUSIMU €€ pealln3aiiu Tpynosoe
U ompezneneHue MmaccoBoi nonu | [IposBnstor ycrouumBbli  yueOHO —
BOCIIUTAHUE

ero B pacTBOpe

MO3HABATENbHBII UHTEpEC K HOBBIM
3HAHUSMH CIIOCO0aM peIIeHUs 3aaad
bopMynUpYIOT COOCTBEHHOE MHEHHE H
MO3UIMIO, 3QJal0T  BOIPOCHL,  CTOAT
MOHSTHBIE JITISl TApTHEPA MOHATHS
YMeHUe OICHUTHh CTEICHb ycIlexa WU
Heycrexa CBOCH NEeSTEIbHOCTH
[IpyHMMaOT ¥ COXPaHAIOT Y4eOHYIO
3ajaqy, IUIAHUPYIOT CBOHM JIEHCTBUS B
COOTBETCTBHH C IOCTAaBICHHOM 3agaueil 1
YCIIOBUSIMU €€ pealli3aiiu

Bribupator Hambonee 3deKTUBHBIE
CIOCOOBI pelIeHUs 3a/1a4, KOHTPOIUPYIOT
U OLECHHUBAIOT TMPOLECCUU PE3yNbTaT




VYyactByroT B KOJUICKTUBHOM
oOcyxJaeHuu  mpoOieM,  TPOSBISIOT
aKTHBHOCTh BO B3aMMOJCHCTBUM JIJIS
perieHus KOMMYHHUKATHUBHBIX u
MMO3HABATENIbHBIX 327124
PacrBopenue.
PacTBopsbl. CBoOlicTBa 194
pPacTBopoB
IJICKTPOJUTOB
1 DIIEKTPOTUTHIECKAS CraBuTh yueOHBIC TICNTN [{leHHOCTH HAYYHOTO
JIUCCOLINALIHAS BriOupator Hambonee dPdeKkTHBHBIC HO3HAHHS
OCHOBHBIC ITOJI0KEHUS TCOPUU CIIOCOOBI peIICHHS 3a]ja4, KOHTPOJIU T
y p P AT POTPYIOT | o pvmposanms
1 ANEKTPOJIUTUYECKON M OLIEHMBAIOT TPOLECCUU PE3yJbTar
1 JIMCCOIAITAH VYuyacTBytoT B komtektupaom | KYJIPTYPRI 3T0POBBA
Kucnotsl, ux xinaccuduxarms oOcyxJaeHuu  mpoOrieM,  MPOSBISIOT
1 KwucnoTEl, nX CBOIICTBA B CBETE aKTUBHOCTh BO B3aHMOJCHCTBHHM JJIA
1 O peleHus KOMMYHUKaTHUBHBIX u
1 KucnaoTel, nX CBOICTBA B CBETE MO3HABATEIbHBIX 3a74a4
O [IpuHUMAIOT W COXpaHSIOT Yy4eOHYIO
1 OcHoBaHusl, UX KJaccuuraus 3a/auy, IUJIAHUPYIOT CBOW JCHCTBUSA B
1 OcHOBaHUS, UX CBOMCTBA B CBE€TEC | COOTBETCTBHUU C IOCTABJIICHHOM 3aJaucii U
1 T YCIOBHUSIMU €€ Pean3auu
OcHoBaHusl, UX CBOMCTBA B cBeTe | CaMOCTOSITEIBbHO CO3JAI0T  AJITOPUTM
1 JRCJI JESTENIbHOCTH TpPU pPELIeHUH MpobdiieM
2 Oxkcuppl, UX KiIacCU(pUKAIUs Pa3IMYHOTO XapakTepa
1 Oxcunpl, ©X CBOMCTBA B CBETE OCHOBHBIX MOHATHI KOMMYyHUKaTHBHBIE:
T3/ YUYHUTHIBAIOT Pa3HbIE MHEHUS U CTPEMSTCA
Comu, ux Kiaccupuramnus K KOOpIWHAIIMU DPA3IUYHBIX TO3UIUN B
Conu, ux cBoiictBa B cBete TOJ] | coTpyaHuuecTBe
1 ['enernueckas cBsI3b MEKIY [IpyHUMaOT W COXpaHSIOT Y4eOHYIO

KJIaCCaMH HCOPIraHNYICCKUX

3aady, IUIAHUPYIOT CBOU JCHCTBUS B




BEILIECTB
CocraBiieHHe LIEITOYEK

MPEBPAICHHS MKy KJIacCaMH
O0001IeHNE U cCHCTEMATH3AINS

3HaHUi 1o Teme: «PacTBopeHue.

PactBopBI».

O060011IeHNE U CUCTEMATU3AIUS
3HaHuil o Teme: «CBoiCTBa
pPacTBOPOB 3JIEKTPOIHUTOBY»
Kontponbnas padora Ne 4 o
teme «PacTtBopenue. PacTBopsl.
CaolicTBa pacTBOpOB
AIIEKTPOJIUTOBY

COOTBETCTBUU C IIOCTaBJICHHOM 3a7a4yel U
YCIIOBUSIMU €€ pealln3aluu

CpaBHMBaTh,  KJIAacCU(PHUUUPOBATH U
0000maTh (hakThI u SIBIICHUSI
®opmynupyer COOCTBEHHOE MHEHUE W
MO3ULUIO

dopmMupOBaTH ~ YMEHME  y4YUTHIBAThH
BbIICJICHHBIE ~ YYMTEJIEM  OPUEHTHUPBI
JIecTBUS B HOBOM Y4eOHOM Marepuaie
B COTPYJIHUYECTBE C YUUTEIIEM;
[InanupoBaTh CBOM  JEHUCTBHSA B
COOTBETCTBUU C IIOCTABJICHHOU

3aJja4el U yCIOBHUSMM €€ PEAIU3aLUH.
CpaBHuBaTh,  KiIacCUPUUUPOBATH U
0000maTe (bakThI u SIBJICHUSI
KoMmMmyHuKaTuBHBIE:  Y4acTBYylOT B
KOJIJIEKTUBHOM  OOCYX/I€HUU IpobieMm,
MPOSIBIISIOT aKTUBHOCTb BO
B3aMMOJEHCTBUU 1L peleHus
KOMMYHHMKATHUBHBIX U I103HABATEIbHBIX
3a1a4

dopmupoBaTh  yMEHHE  YUUTHIBATh
BBIICJICHHBIE  YYUTEIEM  OPUEHTHUPBI
JeHCTBUS B HOBOM Y4eOHOM Marepuaie
B COTPYJIHUYECTBE C YUUTEIIEM;

Ymenue  pabotath ¢ y4eOHHMKOM,
JIOTIOJTHUTEIIbHOMN JUTEPATYPOU 51
[IEPUOIUYECKON CUCTEMOM

YMeHue CcOTpyAHHYaTb C YYHTEIEM B
noucke u cOope MH(pOpMAIMHU, CIyHIaTh
€ro.

ApPryMEHTHPYIOT CBOIO TO3HLHI0 U




KOOPJAMHUPYIOT €€ C MO3UIMU TTapTHEPOB
B COTPYAHUYECTBE

dopmupoBaTh yYMEHHE YUYUTHIBATH
BBIJICJICHHBIC ~ YYUTEJIEM  OPUEHTHUPHI
JIHCTBHSI B HOBOM Y4YEOHOM Marepuaie
B COTPYAHUYECTBE C YUUTEIIEM;
CaMOCTOSITETLHO ~ CO3JIAlI0T  AJITOPUTM
JIEATETLHOCTH TIPH PEIICHUH TpodsiemM
Pa3IMYHOrO XapaKrepa

OCHOBHBIX NOHATHN KOMMYyHUKaTHBHBIE:
YUYHUTHIBAIOT Pa3HbIC MHEHUS U CTPEMSATCA
K KOOpJAMHAUWHU PA3TUYHBIX MMO3ULUNA B
COTPYAHUYECTBE

dopmupoBaTh YMEHHE YUYUTHIBATH
BBIJICJICHHBIE  YYUTEJIEM  OPUEHTUPHI
JIEUCTBHUSI B HOBOM Y4YeOHOM Marepuaie
B COTPYAHUYECTBE C YUUTEIIEM;

®opMupoBaTh yMEHUE  IPOBOJUTH
CpaBHEHME M  KJIacCU(QHUKALUIO IO
3aIaHHBIM KPUTEPUSIM;

dopMupoBaTh y y4aumxcs
[IPEACTABIICHUE 0 HOMEHKJIaType
HEOPraHWYECKUX COECIMHEHUI;
KommyHukaTtuBHbIe: .COBEPILIEHCTBOBATD
YMEHHUE JI0TOBapHUBaThCA U NPUXOIHUTH K
o0IIeMy  pemeHHur0 B COBMECTHOM
JIEeATEIbHOCTH;

PasBuBarh yMEHHUE IIPOYKTUBHO
paspeniate KOH(QJIUKTHI HA OCHOBE y4eTa
UHTEpPECOB M  IO3ULIMUM  BCEX  €ro
YYaCTHUKOB;

DopMHpOBaThH YMEHUE  Y4YUTHIBATh




BBIICJICHHBIC ~ YYHTEJIEM  OPHUEHTHPBI
JNEHCTBUST B HOBOM Y4eOHOM Marepuale
B COTPYJHUYECTBE C YUUTEIICM;

CaMOCTOATENBHO  CO3JAIOT  AITOPUTM
JIESITEJIBHOCTH TpU PELIEHUU MpodiieM
Pa3IMYHOIO XapakTepa

OCHOBHBIX MOHATHH CaMOCTOSTENbHO
CO3JAIOT AITOPUTM JEATEIBHOCTH IIpU
peleHnn npobiiem pa3InyHOrO
Xxapakrepa

OCHOBHBIX ITOHATHI

Bribupator Hambonee dddeKkTHuBHBIC
CIOCOOBI pelIeHus 3a/1a4, KOHTPOIUPYIOT
M OICHUBAIOT TIPOLIECCHH Pe3yIabTaT
KoMMmyHuKaTHBHBIE:  Y4YacTBYIOT B
KOJUICKTUBHOM  OOCYXJCHUU TIpOoOIIeM,
MPOSIBIISIOT aKTUBHOCTD BO
B3aMMOJICHCTBHH VTS pelIeHus
KOMMYHHUKATHBHBIX U T0O3HABATEIbHBIX
3amad

OBnanenue HaBbIKaMU JUIst
MPAKTUIECKON JACSITETLHOCTH
[IpyHUMAIOT U COXpPaHSIOT Y4eOHYIO
3ajaqy, IUIAHUPYIOT CBOM JICHCTBUS B
COOTBETCTBUU C IMOCTaBJICHHOH 3a7aueii u
YCIIOBHSIMHU €€ peaTi3aliu

dopMupoBaTh y y4Yaluxcs
MIPEACTABJICHHE 0 HOMEHKJIaType
HEOPraHUYECKUX COECIUHEHUI;

CoBepI1IeHCTBOBATh YMEHHE

JA0roBapuBaThbCAa U NPUXOJUTH K 06meMy




PELICHHUIO B COBMECTHOM JIEATEIIbHOCTH;
Pa3BuBath YMEHHE MPOAYKTUBHO
paspemaTh KOH(IUKTHI HA OCHOBE y4eTa
UHTEPECOB M  IIO3MIMM  BCEX  €ro
YYaCTHHUKOB;

[IpyHEIMAIOT ¥ COXPAHSIOT Y4YEOHYIO
3ajauy, IUIAHUPYIOT CBOM JCHCTBUA B
COOTBETCTBHM C IOCTABIICHHOH 3amadcii U
YCIIOBUSIMU €€ peau3alun
®opmMupoBaTh YMEHHE MPOBOJUTH
CpaBHEHHE M  KJacCU(PUKAIUIO  TI0
3aJJaHHBIM KPUTEPUSIM

.dopmupoBarthb y ydamxcs
IpeCTaBICHNE 0 HOMEHKJIaType
HEOPraHUYECKUX COEIUHEHMI;

.Pa3BuBatp YMEHHE IIPOYKTUBHO

paspeniath KOH(QJIUKTHI HA OCHOBE y4eTa
WHTEPECOB M  MO3MIMK  BCEX  €ro
YY4aCTHUKOB;

CraBuTh yueOHbIE 1IENTN

CaMOCTOATENBHO  CO3JAI0T  AITOPUTM
JESTENIbHOCTH TpU pPELIeHUU MpodiieM
Pa3IMYHOIO Xapakrepa

OCHOBHBIX TOHATHHM YYUTBHIBAIOT pPa3HbIE
MHEHHUSI WU CTPEMATCS K KOOPAMHALMU
Pa3INYHBIX [TO3ULHUNA B COTPYTHUYECTBE
®opMupoBaTh YMEHHE  Y4YUTHIBATh
BBIJICJICHHBIE ~ YYUTEIEM  OPUEHTHUPBI
JIeCTBUST B HOBOM Y4eOHOM Marepuaie
B COTPYIHUYECTBE C yUUTEIIEM;
[lmanupoBaTe CBOM  JEHCTBUSA B
COOTBETCTBUU C ITOCTABJICHHON

3a/1auell ¥ yCIOBUSMHU €€ pealn3alni.




®opmupoBaHe NO3HABATEIBHON 1IN
[InanupoBaHue NPAKTUYECKOH padoTe
0 TIpeIMETy

.Pazpemienune kondnukra

VYupasneHue MoBeeHrEM apTHEpa
®opMupoBaTh YMEHHE YYUTBIBATh
BBIJICJICHHBIC ~ YYHUTEIIEM  OPUCHTHUPHI
JIEUCTBUSI B HOBOM YYEOHOM MaTepHaje
B COTPYIAHUYECTBE C YUUTEIEM;
[l1anupoBaTh CBOM  JEHCTBUSA B
COOTBETCTBHUH C IIOCTABICHHOMN

3a7aueil M yCIOBUSMH €€ pean3allyi.
dopmupoBaTh  yMEHHE  IPOBOIMTH
CpaBHEHHME W  KJIAaCCH(PHUKAIMIO  TI0
3aaHHBIM KpuTepusM. PopmupoBarts y

y4anmxcs MPEICTABICHUE 0
HOMEHKJIaType HEOPraHUYECKUX
COCIUHCHUIA;

CoBeplIieHCTBOBATh YMEHHE

JIOTOBApUBATHCA U MPUXOJIUTH K 0o0LIeEMY
PELICHUI0 B COBMECTHOM IEATEIbHOCTH.
PasBuBath yMEHUe IIPOTYKTUBHO
pasperiath KOH(QJIUKTH HA OCHOBE y4eTa
WHTEPECOB M  TMO3MIMK  BCEX  €ro
YY4aCTHUKOB;

PerynstuBHbie: [lenenonaranue H
IIJIAHUPOBAHUE

dopMHpOBaTh YMEHUE  TPOBOJIUTH
CpaBHEHME M  KJacCHU(]UKaLUIO IO
3a/IaHHBIM KPUTEPUSIM;

.dopmupoBarth y ydaluxcs
MIPEACTABJICHHE 0 HOMEHKJIaType
HEOPraHUYECKUX COECIUHEHNUI;




.CoBepIIeHCTBOBATh yMeHue
JIOTOBAPHUBATHCS M MPUXOIUTH K 00LIeMy
PELICHHUIO B COBMECTHOM J€ATEIbHOCTH;

Pa3BuBath yMEHUE IIPOJYKTHUBHO
paspenath KOH(QJIUKTHl HA OCHOBE y4eTa
UHTEPECOB M  IIO3UIMM  BCEX  €ro
YYaCTHHMKOB; yMEHHUS OIUCBIBaTh H
pa3ianyaTh HU3YYEHHBIE KJAacChl HEOPT.
COEMHEHUH Kiaccu(uIMpoBaTh B-Ba IO
pa3HbIM IIpU3HAKaM; CpaBHHUBATh C-Ba B-
B, IPUHAJIEKAIIUX K Pa3HbIM KJlaccaM;
COCTaBJISITh CXEMbl T'€HETUUYECKUX PSJIOB
METaJUIOB, HEMETAJUIOB U METaJlIoB,
obpaszyromux amMQpOTEpHbIE OKCHABl H
TMIPOKCH/IBI; 3allUChIBaTh Y-HUS P-LIUH, C
MTOMOIUIBIO0 KOTOPBIX MOKHO OCYILIECTBUTh
IIPEJIOKEHHBIE IIpEBpALICHMS, B
MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIPHOM
BU/JIE.

YMEHMs OIpenessaTh TMOHATUSA; [eNaTh
000011eHNs;  MPOBOAUTH  AHAJIOTHH;
CaMOCTOSITENIbHO ~ BBIOMpPATh IPU3HAKU
KJaccu(uKalum M KiIaccu(UIUpOBAaTh;
YCTaHaBIIMBATh MPUYMHHO-CIIEJICTBEHHbBIE
CBS3M M JIeNaTh BBIBOJBI; CBOOOJHO,
NpaBWIbHO M3J1araTh CBOM MBICIH B
YCTHOW M MHUCbMEHHOU (opMe.

YMEHHUS BbIpa0aTHIBATh u
COBEpPUICHCTBOBATh KPUTEPUU OLICHKH;
OIpesieNaTh CTENIEHb  YCIIEUIHOCTH
BBITIOJIHEHUSI CBOCH DPabOTHI, MCXOIS U3
UMEIOIIUXCSA KPUTEPHEB.

YMEHMSI YBAKUTEIBHO OTHOCUTBHCS K




OKPYKAIOIIMM; CIylIaTb W  CIBILATH
MapTHEpA; IPU3HABATh MPABO KaXIOTO
Ha COOCTBEHHOE MHEHHUE; NPUHUMATh
pelieHre C YYETOM IMO3UMLUMA  BCEX
YYaCTHUKOB; BbICKa3bIBaTh CBOE€ MHEHHE.
Ornpenenars CTeneHb OKUCICHUS] aTOMOB
B COCIMHEHHSX; KJIaCCU(PUIIMPOBATH XUM.
pC€akiuu B 3aBUCHUMOCTH OT H3MCHCHUA
CTENEHE OKHCIIEHHS aTOMOB 3JI-OB B

xoze p-uuuy; dbopMynupoBaTh
onpenenenus «OBP», «okucautenby,
«BOCCTAaHOBHTCIIb», «OKHUCIICHHUC),
«BOCCTAHOBJICHUC), YKa3bIBaATb
MMponecCbl OKHCIICHHA, BOCCTAHOBJICHUA,
ONpCACIIATh OKHUCIHNTCIIb u
BOCCTaAaHOBHUTCIIb

IIpakTukym 2.

CaoiicTBa pacTBopoB | 14

3JIEKTPOJINTOB

1 Pemenue skcnepuMeHTaIbHBIX [IpyHUMaOT W COXpaHSIOT Y4YeOHYIO [TaTpuoTnueckoe
3a71a4 3aaavy, IUIAHUPYIOT CBOU JCUCTBUA B BOCITUTAHHE

COOTBETCTBHH C IOCTAaBICHHOM 3agaueil 1
YCIIOBUSIMU €€ peau3aiin
CaMOCTOATENBHO  CO3/IAI0T  AJITOPUTM
JESTENIbHOCTH TPU pPElIeHUU TpodiieM
Pa3JIMYHOrO Xapakrepa

OCHOBHBIX MOHATUM YYUTBHIBAIOT pa3HbIC
MHCHUA U CTpeMSITCSI K KOOpJII/IHaHI/II/I
Pa3IMYHBIX MTO3ULIUIA B COTPYTHUYECTBE

IlernocT HAy4YHOTO
ITO3HAHUSA




IIpakTH4yeckux

4
pabot 4
KonTpoJsbHbIX padoT
UTOTO 68

2. TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC

Taéanna TeMaTHIECKOT0 pacnpeaeeHusi YacoB:

Kon TeMbl ypoKOB OCHOBHBIE BUBI JEATEIBHOCTH OcHOBHBIE
Ne nJec oOyuaromuxcst (Ha ypoBHE HaIpaBJICHUS
/_ Paznennl TeMbl TBO YHUBEPCAITBHBIX YICOHBIX BOCIIUTATEILHOM
i 4aco JICUCTBUIN) JIeSATEIbHOCTH
B
BBenenne. Oomas 10 gy
XapPaKTEePUCTUKA
XUMHYECKHUX IJIEMEHTOB U
1 | XMMHYECKHX peakuui.
Ilepuoanyeckuii 3aK0H U
ITepuoaunueckasi cucrema
XMMHYeCKHX dJ1eMeHToB /1.
H. MenaeiieeBa
1 XapakTepucTUKa YMeHue OLEHUTh CTENEHD yCIIeXa ['paxxnanckoe
XUMHUYCCKOT'O DJICMCHTA - HJIN HEYCIIEXa CBOCU ACATCIIBHOCTHU
METaJljia HA OCHOBaAHHUNU VY4yuteIBaoT IIpaBHJIO B BOCIUTaHNC
€ro IOJIOXKEHHS B ILIAHMPOBAHMU U KOHTpOJIE criocoba | 1 [aTPHOTHYIECKOES




[Tepuonuueckoit cucreme
. 1. MenneneeBa
XapakTepucTuka
XHMHYECKOI'0 3JIEMEHTA -
HeMeTaJllIa Ha OCHOBAaHUH
€ro IOJIOKSHUS B
Ilepuonuueckoi cucreme
. . MenneneeBa
AMdoTepHbIE OKCHIBI U
TUAPOKCH]IBI
Ilepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
J. 1. MeHaeneeBa B CBETE
YYEHHUS O CTPOEHUH aToMa

XuMHueckasi opraHu3alus
JKABOM M HEXKUBOU
MIPUPOJIBI

Knaccudukanms
XUMUYECKHUX PEaKLUi 1Mo
pa3IUYHBIM OCHOBAHHSM
ITonsaTHE O CKOpOCTH
XUMHYECKON peaKiuu
Karanuzatopsl

O60061meHue u
cucTemMaTu3anus 3HaHU
1o reMme «BBeneHue.
OO6m1as XxapakTeprucTruKa
XUMHUYECKUX AJIEMEHTOB U
XUMHYECKUX PEAKITUH.
[lepronnueckuii 3aKOH U

pEeLIeHMs], OCYLLECTBISAIOT IOLIArOBbIH
KOHTPOJIIb

BbIOMPAIOT OCHOBAHUS U KPUTEPUU
JUIs KIlaccu(uKauuu
[IpeoOpazoBbIBaTh HHGOPMAIIHIO U3
OJIHOTO BUJA B IPYTOi U BHIOMPATH
1St ce0st ynoOHyro popMy ukcarun
npeacTaBiIeHus nHpopManuu Y MeTh
pabotath B rpynmne JINuHOCTHBIE:
@opMHpOBaTh OTBETCTBEHHOE
OTHOILIEHHE K yuebe

YuuTHIBAIOT MPABUIIO B
IUTAaHUPOBAHUU U KOHTPOJIE CII0co6a
pEIIeHHSI, OCYIIECTBISIOT TOIIATOBEIH
KOHTPOJIIb

BHIOMPAIOT OCHOBAHUS M KPUTEPUH
JUIs KJlaccu(uKauu
[IpeoOpa3oBbIBaTH HHPOPMALUIO U3
OJIHOTO BUJA B IPYTOi U BEIOMPATH
11 cebst ynoOHyto popmy pukcarmm
npeCcTaBIeHNs HH(POPMALINH.
CpaBHUBAIOT, KJIaCCU(PUIUPYIOT U
0000111210T (haKThI U SIBICHUS
yCTaHABJIMBATh M CPABHUBATH Pa3HbIC
TOYKHU 3PEHHUS U JIeNIaTh MPaBHIbHBIN
BBIOOD

Oco3HaBaTh MOTPEOHOCTH K
caM000pa30BaHUIO

CamocTosATenbHO 00HAPYKUBAIOT U
bopMyIUpYIOT IpoodIEMY.

CTaBAT U POPMYJIUPYIOT poOIeMy
ypOKa, CaMOCTOSITENIEHO CO3/1al0T
AJITOPUTM JICATEIILHOCTU TPU

BOCIITUTAaHHUC




[Tepuonuueckas cucrema
XHMHYECKUX AJICMEHTOB
. . MenneneeBa
KonTponbhas padora Ne 1
no TeMe «BBenenue.
OOm1ast xapaKTepUCTHKA
XUMHYECKUX 3JIEMEHTOB U
XMMHYECKHUX PEAKIIUH.
Ilepuonuueckuil 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKUX AJIEMEHTOB
H. Y. MenaeneeBay

pelIeHrur IpooIeMBbl
KoMMyHMKaTHBHBIE: yCTaHABIMBATh U
CpPaBHUBATh pa3HbIE TOUKHU 3PEHUS U
JIeN1aTh IPaBUIbHBII BBIOOP

Merasubl 4
1 Honoxenne  snemMeHTOB- | IIpUHMMAIOT M COXPaHSIOT y4eOHyHo | [TaTprOTHYECKOE
1 METaJUIOB } B | 3274y, IIAHHPYIOT CBOU JACHCTBUA B | oo o
Ilepuonuyeckoil cucreme | COOTBETCTBUU C  TOCTaBJIEHHOMN
1 |4 U MengeneeBa u | 3axaueii u ycIoBusiMH ee peanmsanun | LIGHHOCTH Hay9HOTO
0co0eHHOCTH cTpoeHus uX | CaMOCTOSTENBHO CO3JAl0T AITOPUTM | [TO3HAHUS
aTOMOB. NeSITETFHOCTH TIPU PEHICHUH MPOo0ieM r
dusnueckue  CBOMCTBA | Pa3MIUYHOrO XapakTepa PAKAAHCKOC
p PaKTep
1 MeTaioB. CriaBbl OCHOBHBIX NOHATHIH OTcramBarh cBoro | BOCIIMTAHUC
TOUKY 3PCHHSL, IPUBOJUTE APIYMEHTEL, | Tpyq0BOE BOCIIUTAHUE
XHUMHYECKUE cBOMcTBa | moATBepKAas ux (axramu. Paznuyare
1 METaJUIOB B yCTHOU peun MHEHHE,
Mertamtel B TpUpPOAE. | AOKA3aTENbCTBA, THIIOTE3HI.
1 Obume  cmocodbl  ux | CtaBUTh ydeOHBIE LIeNTH
MOJTyYCHUS CpaBHUBaTh, KJIacCH(UIIUPOBATE U
[TonsTne o  koppo3uu | 0600mare  GakTel W SBICHUS
1 METaJUIOB JOTOBApUBAIOTCS O  COBMECTHOM
1 OOmast ~ XapakTepHUCTHKA | AEATEIbHOCTH, NPHUXOIAT K O0IemMy

37eMeHTOB [A rpynisl.
CoenuHeHUs  IIEITOYHBIX

PEUICHUIO, B TOM YHUCJIC n
CTOJIKHOBCHHUIO UHTCPCCOB




METAJIJIOB
Illenouno - 3eMeEIIbHBIC
METaJIIbI

CoenuHeHUS IIEIIOYHO-
3eMeNIbHBIX METAJII0B
AnroMuHuit

AnroMuHHI n ero
COCMHEHHS

Xeneszo u ero coequHEHMs
I'enetnueckue psasl Fe2+

n Fe3+. 3nauenme xeinesa
M €ro COCOWMHEHWH I
MPUPOJILI W HAPOIAHOTO
XO3SMCTBA.

O0o001IeHe 3HAHHKM 110
TeMe «MeTabl»
O0001IeHne 3HAHUM 110
TEME «MeTabDy.
Breraucnenus o

XUMHUYECKUM (popMyaaMm U
ypaBHEHMSIM peakLui,
KonTponbnas pabora Ne 2
1o TeMe «MeTame»

CpaBHHMBaTh, KilacCUPHUIMPOBATH U
0000mare  (akTel W SBICHUS
dbopmyaupyer cOOCTBEHHOE MHEHUE U
MTO3UITUIO
CamocTosTENBHO
OIICHUBAThH MMPABUIHBHOCTh
BBITIOJTHEHUST JCWCTBUS U BHOCUTH
HE0OXO0TUMbIC KOPPEKTHUBHI B

aJICKBAaTHO

UCIIOTHEHHE KaK M0 XOJy €ro
peanu3anuu, Tak U B KOHIIE

IEUCTBUAL.

Hcnons3oBars 3HAKOBO-
CHMBOJIMYECKHUE CpPEACTBA, B TOM

YHUCJIE MOJEIHN M CXEMBI I pelIeHUs
3az1ady;

OTtcrauBaTh CBOIO TOYKY 3pEHMS,
MIPUBOAUTH APTyMEHTBI, IOATBEPKIAASA
ux (akramu. Pa3nuuate B yCTHOH

peun MHEHUE, JIOKa3aTeIbCTBa,
TUIOTE3EL.

dopMHpOBaHUE UHTEpECA

K KOHerTHOMy XI/IMI/IquKOMy
AIEMEHTY

Hcnoap3oBaTh 3HAKOBO-
CUMBOJIMYECKHUE CpEACTBA, B TOM

YUCJIE MOJIETN M CXEMBI IS pelIeHUs
3a/1ad,

KoMmMmyHHKaTHBHBIE: OtcrauBatb
CBOIO TOYKY 3pE€HHs, IPUBOJIUTH
apryMeHTHI, MOATBEPKIast 1754

¢dakramu. Pa3znuuarte B yCTHOH peun
MHEHUE, 10Ka3aTeIbCTBA, TUIIOTE3bI.
@opMHUpOBaTL YMEHHE YYMUTHIBATh




BBIJICIICHHBIC YUYHUTCIIEM OPHCHTHPEBL

JIEUCTBUS B HOBOM yueOHOM
Marepuase B  COTPYIHHUYECTBE C
YUHTEIIEM;

CpaBHMBaTh, KiIacCU(DUIMPOBATH U
0000maTh (GaKThI U SIBICHUS
dopmyaHpyeT COOCTBEHHOE MHEHHE U
ITO3UIIHIO

BricTanBaeT coOOCTBEHHOE LIEOCTHOE
MHUPOBO33PEHUE

[InanupoBaTh CcBOM JCHCTBUA B
COOTBETCTBHUH C MOCTABICHHOI
3ajaueil U yCIOBHUSIMH €€ pealu3alliu.
Hcnons3oBaTh 3HAKOBO-
CHMBOJIMYECKUE CPEACTBA, B TOM
YHUCJIE MOJEIH M CXEMBI JJI perIeHus
3a/1ad4,

YuuTeBaTh  pa3Hbie  MHEHUS U
MHTEpEChl U 000CHOBHIBATh
COOCTBEHHYIO TIO3UIIUIO;
[enenonaranue u MiIaHUPOBAHUE
CaMOCTOSITENBHO CO3/1al0T aJTOPUTM
JESTEILHOCTH MPU PEIICHUH MPOoOIeM
Pa3IMYHOTO XapaKTepa

OCHOBHBIX TIOHITHIA yYUTHIBAIOT
pa3HbIC MHEHHUSI I CTPEMSATCS K
KOOPJMHAIINH PA3IMYHbIX TTO3UIIHUHA B
COTPYAHUYECTBE

CraBuTh yueOHbBIE TIENH

CpaBHHBAaTh, KJIacCU(DUIIMPOBATH U
000011aTh (paKThl U SIBICHUS
[ImanupoBaTh CBOM IEUCTBUA B
COOTBETCTBUH C MOCTABICHHOM




3ajaueil U yCIOBHUSIMH €€ peau3alluu.
CpaBHMBATH, KIACCU(PHUIIUPOBATH U
0000mmaTh (GaKThl U SABICHUS
dopMHUpOBaTH YMEHUE YUUTHIBATH
BbIJICTICHHBIC YYUTEJIEM OPUEHTHPHI
JIeIICTBUS B HOBOM y4EOHOM
MaTepuase B COTPYAHUUYECTBE C
YVUUTEIIEeM;

[InanupoBaTh cBOU ACHCTBUS B
COOTBETCTBUU C MOCTABICHHON
3aJaueii U yCIOBUSIMH €€ pealiu3alluu.
Hcnonb30BaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA, B TOM
YHCIIE MOJICITA U CXEMBI JIJISl PEIICHHUS
3ajady;

YYHUTHIBATH pa3HbIC MHCHHUSI U
MHTEpEChl U 000CHOBHIBAThH
COOCTBEHHYIO TIO3UIIUIO;
[TpuHUMAIOT U COXPaHSIOT Y4eOHYIO
3a/1avy, INIAHUPYIOT CBOM JICHCTBUS B
COOTBETCTBUU C IMOCTABJICHHOMN
3aJ1avuei U YCIOBHSIMH €€ PealTu3aliu
Hcnonb30BaTh 3HaKOBO-
CUMBOJIMYECKUE CPE/ICTBA, B TOM
YHCIIe MOJENIH U CXEMBI JIJISl PeIICHHUS
3aj1ay;

®opmMynupoBaTh COOCTBEHHOE
MHEHUE | ITO3HUIIHIO;

Y4uThIBaTh pa3Hble MHEHUS U
MHTEpEChl U 000CHOBHIBATh
COOCTBEHHYIO MO3HIIHIO;
®opmMHUpoBaTh YMEHUE YUUTHIBATH
BEIJICTICHHBIC YYUTEIIEM OPUEHTUPHI




JIeCcTBUS B HOBOM y4€OHOM
MarepHale B COTPYJHHYECTBE C
yUuuTeNneM;

[limanupoBaTh CBOU JIEWCTBUS B
COOTBETCTBUM C IIOCTaBJIEHHON
3a7iaueii ¥ yCIOBUSMH €€ peaTn3alti.

YMmenue paboTtaTh ¢ y4eOHUKOM,
JIOTIOJIHUTEIIbHOM JINTEPaTypOu U
MIEPUOIUUECKON CUCTEMOM

YMeHne CoTpyIHUYATh C YUUTEIIEM B
MOMCKe U cOope nHpopmanuu,
CIIylIaTh €ro.

ApPryMEHTHPYIOT CBOIO MO3ULIUIO U

KOOPAWHUPYIOT €€ C MO3UIHH
NapTHEPOB B COTPYAHUYECTBE

CraBdar u GopMynupyroT mpodiemy
ypOKa, CaMOCTOSITENIEHO CO3/1al0T
IITOPHUTM JICATEIIEHOCTH TIPU
peleHny mpoodaemMsl paboTaTh 1O
TUTaHy,

CamocTOATeNbHO CO3/Ial0T AITOPUTM
NEeSITETTFHOCTH TIPH PEIICHUH TPo0IeM
Pa3IMYHOTO XapakTepa
OCHOBHBIX MTOHATUI YYUTHIBAIOT
pasHble MHEHUS U CTPEMSTCS K
KOOPJAWHAIIMH PA3TUIHBIX TIO3UIUH B
COTPYAHUYECTBE
®opMupoBaTH YMEHHE YUUTHIBATh
BbIJICJIEHHBIE YUUTEIEM OPUEHTUPHI
JIEHCTBHSI B HOBOM Y4€OHOM
MatepHale B COTpPYJHHYECTBE C
yUUTEINEM;

[InaHupoBaTh CBOM AECUCTBUS B




COOTBETCTBUU C IMOCTABJICHHOI
3aJjauell U yCIOBUSIMU €€ PeaIU3aLlUU.
dopmMupoBaHUE MMO3HABATEIBLHOMN LETH
Paspemenne koH(pIMKTa

VYnpaiieHue noBeeHUEM MTapTHepa

IpakTukym 1. CBoiicTBa

METAJJIOB U UX COeIlHHeHI/Iﬁ 21

1 Pemienue ®opMUpPOBATh YMEHHUE YUUTHIBAThH I'paxxnanckoe
AKCTIICPUMEHTAIbHBIX BbIJICTICHHBIC YYUTEIIEM OPUEHTHPHI BOCIIMTAHME
3aja1 Ha paclo3HaBaHue U JIEUCTBHS B HOBOM Y4EOHOM TpynoBoe BOCTHTAHNE
MOJYyYEeHUE  COEIMHEHHH | MaTepualie B COTPYIHUYECTBE C

1 METaJJIOB YUUTEIIEM; Popmuposans
Pemenue [TnaHupoBaTh CBOM JEHCTBUS B KyJIbTYpPbI 310POBbS
AKCTIEPUMEHTATbHBIX COOTBETCTBHUU C ITOCTABICHHOMN
3a/1ay Ha paclo3HaBaHUE U | 33J1a4eil U YCIOBUSIMU €€ peallu3aluu.
noyiyueHue  coeauHeHuil | Beibuparot Hanbomnee 3ppexTuBHbIE
METaJLJIOB CIocoObI pelieHus 3a/1a4,

KOHTPOJIMPYIOT U OLEHUBAIOT
MPOIIECCHU PE3YIbTAT

VY4acTBYIOT B KOJUIEKTHUBHOM
00CyXIeHUU TTPOOIIEM, TIPOSBIISIOT
aKTUBHOCTH BO B3aUMOJICHCTBUU JUIS
pemeHusi KOMMYHUKAaTHBHBIX U
MO3HaBaTEIbHbIX 33124

CraBar u hopMynupyroT npodiemy
ypOKa, CaMOCTOSITENIEHO CO3/1al0T
ANITOPUTM JEATEILHOCTHU TIPH
peneHny mpoodaemMsl padboTath 1o
IUTaHY,

CaMOCTOSITENBHO CO3AAI0T AJITOPUTM




JESITEIbHOCTH MPHU PELICHUH MPoOsieM
Pa3IMYHOIO Xapakrepa
OCHOBHBIX ITOHATUI

YUYHUTBIBAIOT PA3HbIC MHEHUS U
CTPEMSTCS K KOOpAUHALUU
Pa3JIMYHBIX [TO3ULUI B

COTPYAHUYECTBE
HemeTa/uibl 254

1 Obmast  xapakrepucruka | CraBsit U (QopMyaupyroT mpodiemy | ['pakiaHcKoe
HEMETaJJIOB YPOKa, ~ CaMOCTOATENBHO  CO3JAIOT | poCIIHTAHHKE

I |caotiersa neveratmon, | pewenmm npotnew paorars o | LISHHOCTI Hayuioro
Hemerannel B mpupozge u | miany, HO3HaHWS
CIOCcOOBI UX MOJTYYECHHUS [IposiBasitOT ycTOWYMBBIN y4eOHO —

MO3HABATENIbHBII HMHTEPEC K HOBBIM

1 Bonopon 3HaHUSMM croco0aM peleHus 3ajaad

1 Bona bopMyTUPYIOT COOCTBEHHOE MHEHHE
I'anmorensr U TO3ULHUIO, 33JaI0T BOIPOCHI, CTOSIT

1 Kucnopon MOHSTHBIE /ISl TApTHEPA MOHATHS

1 Cepa, ee ¢usmueckue U | YMEHHE OLCHUTh CTEleHb Yycrexa

1 XUMHYECKHE CBOICTBA WM HEeyCIleXa CBOEH JesTeIbHOCTH
CoenuHeHns cepbl

1 Cepnas  kucnora  kak | PopMUpOBaTH YMEHHE YUUTHIBATh

1 IIEKTPOJIAT BBIICJICHHBIE YUYUTENIEM OpPUEHTHPHI

1 Cepnast  kuciaoTa  Kak | JIEUCTBUS B HOBOM yaeOHOM
OKUCJIUTEb. MaTepuaie B  COTPYJHUYECTBE C
Comnu cepHOM KHCIIOTHI. YUHUTEIIEM;

1 [lonyuenne n npumenenue | [lnanupoBaTh CcBOM  J€HCTBUS B
CEPHOM KUCIIOTBI COOTBETCTBUU C ITIOCTABJICHHON

1 A30T U ero cBoicTBa 3a/1a4ell ¥ yCIOBUSMHU €€ pealn3alni.

AMMHaK 1 ero cBOMCTBA

@dopMHpOBaTH yYMEHHE MPOBOJUTH




N

[HEN

Coau aMMOHHS.
Oxcuanpl a3zota. A3OTHas
KHCJIOTa KakK JJICKTPOJIUT,
€€ IpUMCHEHHUE.
A30THasg KHCIOTa, Kak
OKHUCJIUTEINb €€ MOJTyYeHue

docdop. CoenuHeHHs
dbocdopa

[Tonsatne o dochopHBIX
yI0OpeHusIX

Yrnepon

Oxkcubl yriaepoaa

VronbHas KuUCIIOTa M €€
COJIN.

KecTtkocTh BOJBI "
CIOCOOBI €€ YCTpaHEHUs
Kpemunit

CuimkaTHas
MIPOMBILIIIEHHOCTh
O06o0menue 10  TeMe
«Hewmertamnmnb»
O06o0menue 10  TeMe
«Hemerannei». Perienue

3aJ1a4 pa3HbIX THITOB.
KontponsHast padota Ne 3
o teme «Hemeramnsn»

CpaBHEHME U KJIACCUPHUKALMIO 110
3aJJaHHBIM KPUTEPHSIM;

dopmupoBaTh y yJamuxcs
NpEACTaBICHHE O  HOMEHKJIATYype
HEOPraHMYECKUX COCIUHEHUN; BHbIE:
CoBeplieHCTBOBATD yYMEHHE
JIOTOBAapUBATBCA M NPUXOIUTh K
0o01eMy pEIIeHHI0 B COBMECTHOM
JeSITEIbHOCTH;

.Pa3BuBaTh yMEHHE TPOAYKTHBHO
paspemiath KOH(MIMKTBI Ha OCHOBE
ydeTa

UHTEPECOB M IO3UIUI BCEeX ero
YYaCTHHUKOB;

CraBaT U ¢opMynupyoT mnpobiemy
ypOKa,  CaMOCTOSATEIBHO  CO3JAI0T
aJITOPUTM JeSITeIbHOCTH npu
pemieHuu mpooOsieMbl  paboTaTh IO
IUIaHy,

CaMOCTOATENBHO CO3/1al0T AITOPUTM
JeSITEbHOCTH NPU PELIEHUH MpodiieM
Pa3IMYHOTO XapaKTepa

OCHOBHBIX  TIOHATHH  YYHMTHIBAIOT
pasHble MHEHHS W CTPEeMATCS K
KOOPJMHAIIMK Pa3IMYHbIX MMO3ULHMNA B
COTPYAHHYECTBE

[IpyHUMAIOT U COXPAHAIOT Y4EOHYIO
3ajady, IJIAHUPYIOT CBOM JCWCTBUS B
COOTBETCTBUU c MIOCTaBJIEHHON
3ajjaueil ¥ yCIOBUsMU €€ peanu3alun

dopmHUpoBaTH yMEHHE IPOBOIUTH
CpaBHEHHE U KJIACCU(PHUKAIMIO IO




3aaHHBIM KPpUTCPUAM;

.dopmupoBarthb y y4aruxcs
IPEICTaBICHUE O  HOMEHKIIAType
HEOPTraHUYECKUX COEUHEHUM;
KoMMyHMKaTHBHBIE:

.CoBep1IeHCTBOBATh yYMEHHE

JIOTOBapUBAaThCS M MPHUXOIUTh K
0o01eMy pEIIeHHI0 B COBMECTHOM
NeSITeTIbHOCTH,

.PazBuBate yMeHHME INPOAYKTHBHO
paspemniath KOH(MJIMKTBI Ha OCHOBE
ydeTa UHTEPECOB U IO3ULIUNA BCEX €ro

YYaCTHUKOB;
Perynarushsle: OnenuBaror
[IPaBUJIBLHOCTD BBINIOJIHEHUS JCUCTBUSA
Ha YpPOBHE aJIcKBaTHOU

PETPOCTIIEKTUBHON OLICHKH

YMmenue pabotatb € y4eOHHUKOM,
JIOTIOJIHUTEIIbHOM ~ JIMTEPATypou U
MEPUOINYECKON CUCTEMO

YMeHue coTpyAHUYaTh C YUUTEIEM B
noucke W cbope  uHOpManUH,
CIIylIaTh €ro.

ApryMEHTHPYIOT CBOK TNO3ULHIO U
KOOPJUHHUPYIOT €€ C  IO3ULUHU
MapTHEPOB B COTPYAHUYECTBE
@dopMHpOBaTH yMEHHE IPOBOJUTH
CpaBHEHME U KJIAacCU(PUKALUIO IO
3aJJaHHBIM KpUTEPHUSM;

dopmMupoBaTh y yqaImxcst
IIPEJICTaBICHUE O  HOMEHKJIAType
HEOPraHUYECKHUX COCIUHECHHUI;
.CoBepIIEHCTBOBATh YMEHHE




JIOTOBApUBATHCS U MPHUXOIUTH K
o0IeMy pEIIeHUI0 B COBMECTHOM
JeSTeIbHOCTH;

.PazBuBate yMeHHE INPOAYKTHBHO
paspemath KOHQUIMKTBI Ha OCHOBE
ydera

HHTEPECOB M IMO3MIHUI BCEX €ro
YYaCTHHUKOB;

BHYTPEHHEH MO3MIIMHU MIKOJIbHUKA HA
@opMHpOBaTE YMEHHE INPOBOIUTH
CpaBHEHHE U KIACCU(DHUKAIHUIO 10
3aJaHHBIM KPUTEPUSIM;

dopmMHUpOBATH y yUaIHXCsl
NpPE/ICTABICHHE O  HOMEHKJIAType
HEOPraHMYECKUX COCTUHECHUM;

CoBepiieHCTBOBATH YMEHHE
JIOTOBapUBaTbCd U TNPUXOAUTH K
o0IieMy peUIeHHI0 B COBMECTHOM
JIeSITEIbHOCTH;

Pa3BuBaTh  yMeHME  TNPOAYKTUBHO
paspemath KOH(IMKTHI Ha OCHOBE
ydera

WHTEPECOB M TIO3UIMHA BCEX €ro
YYaCTHUKOB;

CraBar u ¢opMynupyoT npodieMy
YpOKa, CaMOCTOSITENBHO  CO3JAI0T
aJITOPUTM JeSITEIIbHOCTH npu
pemieHMH MmpoOieMbl paboTaTth 1O
IUIaHy

[IposiBASIOT yCTOWYMBBIN y4eOHO —
MIO3HABATENIbHBIM HHTEPEC K HOBBIM
3HaHUSIMH crioco0aM pemieHus 3a1a4




bopMyIUpYyIOT COOCTBEHHOE MHEHHUE
U TO3UIIMIO, 3a/1aI0T BOMPOCHI, CTOST
TIOHSATHBIC JIJIS TAPTHEPA IOHSATHUS

CraBaT W (QOpMyIUpYIOT MpodIeMy
ypOKa,  CaMOCTOSTEIBHO  CO3IAI0T

AITOPUTM JESITEIIBHOCTH npu
pemeHuy mpooOsieMbl  paboTaTh 1O
TUIany

CaMOCTOATEJIBHO CO3JAI0T aJIrOpUTM
JIESITEJIBHOCTH MIPHU PELIEHUU NpodIemM
Pa3JIM4YHOro XapaxKrepa

OCHOBHBIX  ITOHATHH YYHUTBIBAOT
pasHble MHEHUS U CTPEMATCS K
KOOPJMHALIMM DPA3JINYHbIX IO3ULIHANA B

COTPYAHUYECTBE

O1eHUBaOT MPaBUIILHOCTH
BBINIOJTHEHUS JIEHCTBHUS Ha YpOBHE
aJIcKBaTHOM PETPOCIIEKTUBHOM
OLICHKH

CaMOCTOSITENTFHO CO3JIAI0T aJTOPUTM
JeSITEbHOCTH NPU PELIEHUH MpodiieM
Pa3IMYHOTO XapaKTepa

OCHOBHBIX  TIOHSTHH YUUTBIBAIOT
pa3Hble MHEHHS H CTpPeMATCS K
KOOPJMHAIIMK Pa3InYHBIX MO3UIMNA B
COTPYAHHYECTBE

OnenuBaror IIPABUJIBHOCTb
BBITIOJTHEHUS] JIEWCTBUS Ha ypPOBHE
aJICKBaTHOU PETPOCIIEKTUBHOMN
OILICHKH

BBIOMpatoT Haumbonee 3(hdexTUBHBIC
CIIOCOOBI perieHus 3aja4,

KOHTPOJIUPYIOT u OLICHUBAIOT




MPOLIECCUU PE3YNbTaT
VYyactByror B KOJJIEKTUBHOM
00CyXIeHUU TIPOOJIeM, TPOSBIISIOT
AKTUBHOCTh BO B3aMMOJCHCTBHH TSI
pelieHuss ~ KOMMYHUKATUBHBIX U
MO3HABATEIIBHBIX 3314

OueHuBarot MPaBUJILHOCTD
BBIIIOJTHEHUSI JIEWCTBUS Ha YypPOBHE
aZIeKBaTHOMU PETPOCIIEKTUBHOM
OLICHKH

(dhopMupoBaHue MO3HABATEIILHON
LU

[TnanupoBaHue MpakTUYECKOI paboTe
o peaMeTy .Pazpemenue
KOH(JIUKTa

VYnpaieHne OBEJICHUEM ITapTHEPa
Pa3BuBaTh 4yBCTBO TOPJIOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY
.HpaBcTBeHHO-3THUYECKOE OLIEHUBaHNE
[IpyHMMaIOT U COXpaHAIT Y4eOHYIO
3ajjauy, MJIAHUPYIOT CBOM JCWUCTBUS B
COOTBETCTBUU c ITOCTaBJIEHHOMN
3ajjaueil ¥ yCIOBUSMH €€ peann3alun
Bribupator Hambonee 3¢ dexkTuBHBIE
CIocoObl peleHus 3ajad,
KOHTPOJIMPYIOT " OILIEHUBAIOT
NPOIIECCUU pE3yIbTaT YYacTBYIOT B
KOJIJISKTHBHOM OOCY)XKJICHHH MTPOOIIEM,

MPOSIBIISIIOT AKTUBHOCTH BO
B3aUMOJEHCTBUHA TSt perieHus
KOMMYHHUKATHBHBIX 51

[IO3HABATEJIbHBIX 3a7a4
@opMHpOBaTL YMEHHE Y4YUTHIBATh




BBIJICJICHHBIE yYUTENIEM OpPUEHTHPHI
JNecTBUS B~ HOBOM  yueOHOM
MaTepuaie B COTPYJHUYECTBE C
YUUTEIEM;
[InanupoBaTh cBOM JCHCTBUA B
COOTBETCTBUU C IIOCTABJICHHOU
3ajaueil U yCIOBUSIMH €€ pealu3alluu.
CpPaBHHBATh, KIACCU(PUIUPOBATH U
00001aThe (dakThl u SIBIICHUS
dopMynupyeT cOOCTBEHHOE MHEHUE U
MO3UIUIO
PerynstuBHbIe: Crapsr u
dbopMynupyoT  mpolieMy  ypoka,
CaMOCTOSITENIFHO CO3/al0T aJITOPUTM
JESITENbHOCTH npu pelieHun
npo0JeMbl paboTaTh MO IJIaHy,
HPOSIBJIAIOT YCTOWYMBBIA y4yeOHO —
MO3HABATEIBHBI HHTEPEC K HOBBIM
3HAHUSAMHU CIIOCOOAaM pEIIeHUs 3a/1a4
bopMyIupyIOT COOCTBEHHOE MHEHUE
U TO3MIINIO, 3aJ1al0T BOMPOCHI, CTOST
MTOHSTHBIE JIJIS TTApTHEPA MTOHSATHS
[IpyHUMAIOT U COXpaHSIOT Y4eOHYIO
3ajady, MJIAHUPYIOT CBOM JCWCTBUS B
COOTBETCTBUU c MOCTaBIIEHHOM
3ajaueil ¥ yCIOBUSIMU €€ peaTn3ainn
BbIOMpatoT Haumbosnee dShdexTuBHBIC
CITOCOOBI perieHus 3a/1ad,
KOHTPOJHUPYIOT u OLICHUBAIOT
MPOLECCUHN PEe3yNbTaT Yy4YacTBYIOT B
KOJIJISKTHBHOM OOCYXJICHHH MPOOIIeM,
MPOSIBIISIOT aKTUBHOCTb BO
B3aMIMOJICHCTBUM  JJsl  PEUICHUS




KOMMYHHKATHBHBIX u
MO3HABATEIIbHBIX 3314

CraBsat u GOpMYIHPYIOT MpodIeMy
ypOKa,  CaMOCTOSATENBHO  CO3JAI0T

JITOPUTM JESITEIIbHOCTH npu
pemieHMH TpoOIeMbl paboTaTth IO
TIaHy

YMmenue pabotatb € y4eOHUKOM,
JIOTIOJIHUTEIIbHOW  JIMTEpaTypol U
MEPUONYECKON CUCTEMO

YMEHHME COTPYOHHMYATh C YYHUTEIEM B
noucke W cbope uWHPOpMaLUH,
CJIyIIaTh €ro.

ApPryMEHTHpPYIOT CBOIO MO3MIHIO U
KOOpDAUHHUPYIOT €€ C  IO3ULUHU
MapTHEPOB B COTPYAHUYECTBE
[IpyHUMAIOT U COXPAHAIOT Y4EOHYIO
3ajady, IJIAaHUPYIOT CBOU JIEHCTBUS B
COOTBETCTBUU c MIOCTaBJIEHHOU
3a/1a4uell U yCIOBUSIMU €€ pealln3aluu
dopMHpOBaTH YMEHHE IPOBOIUTH
CpaBHEHME U KJIAacCU(UKALNIO 0
3aJJaHHBIM KpUTEPHUSM;

.dopmupoBarth y y4aumxcs
IIPEJCTaBICHUE O  HOMEHKJIAType
HEOPraHWYECKUX COECIMHEHUI;
.CoBepI1IEHCTBOBATh YMEHHE
JIOTOBapUBAaTbCd U TMPUXOAUTH K
o0I1eMy pelIeHHI0 B COBMECTHOM
JESATEIBHOCTH;

.PazBuBate ymMeHue MNPOLYKTHBHO
paspemiatb KOH(MIMKTBI Ha OCHOBE

ydera




UHTEPECOB W IMO3UIUH BCEX €ro
YYaCTHUKOB;

CraButh yucOHble [lo3HaBaTenbHBIC:
CaMOCTOSTENBHO CO3JAI0T AITOPUTM
JESITEIbHOCTH TP PEIIeHUU MpodIemM
Pa3IMYHOTO XapakTepa

OCHOBHBIX MOHSTHIA
KoMmmyHukaTuBHEBIE: YYUTHIBAIOT
pasHble MHEHUS M CTpeMsTcs K
KOOPJAMHALIMK PAa3JIUYHBIX MO3ULUNA B
COTPYTHUYECTBE

[IpyHUMAIOT ¥ COXPAHSIOT Y4EOHYIO
3ajavy, IJIAHUPYIOT CBOU JICHCTBUS B
COOTBETCTBUH c MOCTaBJICHHOMN
3a/1auell U yCIOBUSIMU €€ peann3aluu
dopMupoBaTh yYMEHHE TMPOBOIUTH
CpaBHEHME U KIAacCU(PUKALUIO IO
3aJIaHHBIM KPUTEPUSIM;

dopMupoBaTh y yYaluxcs
NpeJICTaBJIeHUE O  HOMEHKJIAType
HEOPraHWYECKUX COETMHEHMUI;
CoBepIiIeHCTBOBATh yMEHHE
JIOTOBAPUBATBHCSI W MPUXOIUTH K
0o0meMy peImeHnI0 B COBMECTHOM
nesarenbHOCTH; 2.Pa3BuBaTh ymeHue
MPOIYKTUBHO pa3pemarb KOHMIUKTHI
Ha OCHOBE y4eTa

WHTEPECOB M TIO3UIMHA BCEX €ro
YYaCTHHUKOB;

CaMOCTOATENBHO CO3/1aI0T AITOPUTM
JESTENIbHOCTH MPH PEIIeHUU MpodIemM
Pa3IMYHOTO XapakTepa




OCHOBHBIX ITOHATHH
YUYUTBIBAKOT Pa3sHbIC MHCHUA u

CTpeMSATCS K KOOPJIMHALIUH
pa3IAYHBIX 800320005051 B
COTPYAHUYECTBE

[IpyHUMAIOT ¥ COXPAHSIOT Y4eOHYIO
3ajavy, IJIAHUPYIOT CBOU JICHCTBUS B
COOTBETCTBUU c IIOCTaBJICHHOMN
3a/jaueil U yCIOBHUIMH €€ pealln3aluu
[TposBNAIOT yCTOMUYMBBIA y4eOHO —
MO3HABATENbHBI HHTEPEC K HOBBIM
3HAaHUSAMH crioco0aM pelieHus 3a1aq
bopMynupyOT COOCTBEHHOE MHEHHE
U TO3UIIMIO, 33a/Ial0T BOMPOCHI, CTOST
MOHSTHBIE JITIS1 TApTHEPA MOHATHS
YMeHHe OIeHUTh CTETEeHb ycIexa Ml
Heycrexa cBoeil 1esTeTbHOCTH
[IpyHUMaOT U COXpaHSIOT Y4eOHYIO
3ajjauy, MJIAHUPYIOT CBOM JCWUCTBUS B
COOTBETCTBUU c ITOCTaBJIECHHOMN
3ajjaueil ¥ yCIOBUSAMU €€ peanu3alun
Bribupator Haumbosnee 3¢ddexTuBHBIE
CIocoObl peleHus 3ajad,
KOHTPOJIMPYIOT " OILIEHUBAIOT
NPOIIECCUU PE3YNbTaT YUYacTBYIOT B
KOJIJISKTHBHOM OOCYXXKJICHHH MTPOOIIEM,

MMPOABJIAIOT AKTUBHOCTb BO
BSaHMO}IeﬁCTBHH JJIA peICHuA
KOMMYHUKATHBHBIX nu

IMO3HABATENIbHBIX 3a71a4
CraButh yueOHbBIC TIENN

Bribupator Hambonee 3¢ddexTuBHBIC
CIOCOOBI pelieHus 3a1ad,




KOHTPOJUPYIOT u OLICHUBAIOT
NPOLIECCHUU PE3yIbTAT
pasHble MHEHHSI W CTPEeMATCS K

KOOPJAMHALIMKM PA3JIUYHBIX MO3ULIUNA B
COTPYJIHUYECTBE

[IpyHUMAIOT ¥ COXPAHSIOT Y4eOHYIO
3a/auy, IJIaHUPYIOT CBOU JIEUCTBUS B
COOTBETCTBHUU C IMOCTaBJICHHOM
3a/1auell U yCIOBUSIMU €€ peann3aluu
CpaBHuBatTh, KiIaccH(PUIUPOBATE U
000011aThe (dakThl u SIBJICHUS
dopMynupyeT cOOCTBEHHOE MHEHUE U
MTO3UIIHIO

dopMupoBaTh yMEHHE YYHUTHIBATh
BBIJICJICHHBIE YYUTEJIEM OPHEHTHUPbI
JeNCTBUS B HOBOM yueOHOM
Marepuaie B  COTPYJHHUYECTBE C
YUUTEIIEM;

[lmanupoBaTe CBOM JIEHUCTBUSA B
COOTBETCTBHUH C MOCTABIICHHO
3a/1auell U yCIOBUSAMHU €€ peaanu3alyi.

IIpakTukym 2. CBoiicTBa

COeTMHEHUH HEMETAJLJIOB 31

1 Pemenne skcne- | dopMupoBaTh YMEHME  YYUTHIBATH TpynoBoe BocriuTanue
PUMEHTAIIHBIX 3ala4 O | BLUICNCHHBIC YYHTENEM OPUEHTHPbI DOpMHpOBAHHS
TeMe «[Toarpymnma | nencTBust B HOBOM yae0HOM
KUCIIOPOIay matepuanie B corpyanudectBe ¢ | KYJIBTYPbI 3I0POBbA

1 YUYUTEIIEM;
Pemenue [lmanupoBaTh CBOM JIEUCTBUSA B
SKCIEPUMEHTATBHBIX COOTBETCTBUH C ITOCTABJICHHOMN
3a71a4 o TEeME | 3aJja4eil ¥ YCIOBHUSIMU €€ peallu3aluu.




«[loarpymma azoTta»

[Tonyuenue, cobupanue u
pacrno3HaBaHHe ra3oB

CaMoCTOSATENBHO CO3/1al0T AJITOPUTM
JESITETLHOCTH TIPU PELICHUH MPodiieM
Pa3IMYHOrO Xapakrepa

OCHOBHbIX MOHATUM KOMMyHVIKaTVIBHbIeZ
Y4UTbIBAOT Pa3Hble MHEHUA U CTPEMATCA
K KOOPJIMHALIUU PA3JIMYHBIX MTO3ULIUN B
COTpPYJIHUYECTBE

®opMUpPOBATh YMEHUE YUUTHIBATH
BbIJIEJICHHBIC YUYUTEJIEM OPUEHTHPbI
JIEHCTBUS B HOBOM Y4eOHOM
MaTepuase B COTPYAHUYECTBE C
YUHUTEIIEM;

[lmanupoBaTh CBOU IEUCTBUS B
COOTBETCTBUU C IIOCTABICHHOU
3aJauell U yCIOBUSIMU €€ peau3alllu.
®opMUpOBaTh YMEHUE MPOBOAUTH
CpPaBHEHME U KJIACCU(PHUKALUIO O
3a/IaHHBIM KPUTEPUSIM;
.dopmupoBarh y ydamuxcs
IIPEJICTaBICHUE O HOMEHKIIATYype
HEOPraHWYECKUX COCIMHEHUI;
CoBeplIeHCTBOBaTh YMEHUE
JIOTOBAPUBATHCS M TIPUXOJAUTH K
00111eMy PEIICHUI0 B COBMECTHOM
JIESATENBHOCTH;

.Pa3BuBaTh ymMeHue NpOAYKTUBHO
pazpemiats KOHGIMKTHI HA OCHOBE
yudera

MHTEPECOB U MO3ULIUN BCEX €TI0
YYaCTHUKOB;

IIKOJIbHUKA HAa YPOBHE
MTOJIOKUTEIBHOTO OTHOLIEHUS K
IKOJIE, TOHUMaHUsI HEOOXOMMOCTH




YYEHHS, BRIPAXKEHHOTO B
npeodiagaHuy yaeOHO-
IM03HABATEJIbHBIX MOTHBOB U
NPENOYTEHUH COIMAIBHOTO CrIocoba
OILICHKH 3HAHMIL,

dopMUpOBaTH yYMEHHE YYHUTHIBATh
BBIICTICHHBIE yYUTENIEM OpPUEHTHUPHI
NeHCcTBUS B~ HOBOM  y4eOHOM
MaTepuaie B COTPYJHUYECTBE C
YUUTEIIEM;

IInanupoBaTh CBOM JIEUCTBUSA B
COOTBETCTBHUH C MOCTABICHHOI
3ajaueil U yCIOBHUSIMH €€ pealu3alliu.

O000mIeHne 3HAHUM 110

XHMHH 32 KypC OCHOBHOM

mKoJbl. [loaroroBka K

roCy1apCTBEHHON UTOrOBOM

arrecranun (I'MA)

10y

[Iepuoanueckuii 3aKOH |
[Iepmonnueckas cucrema
1. 1. MeHpeneeBa B CBETE
TEOPUU CTPOCHUS aToma

Buapl xumudeckux cBsize
U TUMNBI KPUCTATUTMUYECKUX
pEIIETOK. B3anmocssi3b
CTPOEGHHUSI U  CBOWCTB
BEIIECTB

Knaccudpukanus
XMMHYECKUX PEAKIUN 10

[TpyHUMAOT M COXpaHSIOT Y4eOHYIO
3a/1a4y, IJIaHUPYIOT CBOW JIEWCTBUS B
COOTBETCTBUU c [IOCTaBJICHHOMN
3aJja4el U yCIOBHIMHU €€ pealln3alyn
CaMOCTOSITENBHO CO3AAIOT AJITOPUTM
JESTEIbHOCTH NP PEIIeHUuU MpodIemM
pPa3IMYHOIO  XapaKkTepa OCHOBHBIX
noHATHH. OTcTanBaTh CBOK TOYKY
3peHHs,  NPUBOJUTH  APTYMEHTBI,
noaTBepxkaas ux (axkramu. Pazauuats
B YCTHOU peuu MHEHUE,
JI0Ka3aTeNbCTBA, TUIIOTE3bI.

[TatpuoTnueckoe
BOCIIUTAHUE




pa3NnUyHBIM  NPU3HAKaM. | CpaBHUBAaTh, KiaccU(UIUPOBaTh U
1 Ckopoctb XMUMUYECKHX | 00001aTh (GaKTHI U SBICHUS.
peaKiuii (bopMyIHMpyeT COOCTBEHHOE MHEHHE U
1 Huccounanus MMO3ULINIO
JIEKTPOJIUTOB B BOJIHBIX
1 pacTBopax. CraBuTh yueOHbIe uenu
Hounsle ypaBHeHus | [To3HaBarenbHble: CpaBHUBATb,
peakuuu KinaccupuupoBatb ¥ 0000maTh
1 OxucnuTensHo- (baxThl U SIBICHUS
BOCCTAHOBUTEIIbHBIC JOTOBAPHBAIOTCA O  COBMECTHOM
peaxkuuu JESATEeIbHOCTH, NPUXOAAT K oOIIeMy
1 Knaccudukanus pemieHnio, B TOM  4YHCIE |
HEOPraHMYeCKUX BEUIECTB | CTOJIKHOBEHUIO HHTEPECOB.
1 y
CaoiicTBa
HEOPTaHWYECKUX BEIIECTB
1 TpeHuHr-rectupoBanue
no Bapuantam ['MA mpo-
[UTBIX  JIET.
1 TpeHuHr-recTupoBanue
10 JIEMOBEpPCUHU 2021
roja.
IpakTH4yecKux pagor S
KoHTPOLHBIX padoT 3
UTOTO 68




Vil. ONUMCAHUE YYEBHO-METOANYECKOTI'O U MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYHEHUA
OBPA3OBATEJIbHOU JESTEJBHOCTH

YMK «Xumus. 8 kiaace»
1. Xumus. 8 knacc. Yueonuk (aBrop O. C. 'abpuensn). 288 c.
2. I[Toypounsie pazpadbotku o xumuu kK YMK O.C. IN'abpuensna 8knacc (aBrop O.H. SctpedoBa. MockBa «Bako» 2019.
3. HacronpHas kaura yuutens. 8 kinacc (aBropsl O. C. I'abpuensia, H. [1. Bockoboitaukosa, A. B. fAmrykosa). 400 c.
4. KonTposabHbie U mpoBepouHbie padboThl. § kinace (aBTopsl O. C. I'abpuensa u ap.). 160 c.
5. XuMus B TeCTax, 3a7ayax, ynpaxHeHusx. 8—9 kiaccsl (aBTopsl O. C. I'abpuensn, H. I1. Bocko6oiinukosa). 352 c.
YMK «Xumus. 9 kaace»
6. Xumus. 9 knacc. Yueonuk (aBrop O. C. 'abpuensa). 320 c.
7. [loypouHsle pa3paboTKH MO XUMUHU. Y HUBepcaiabHoe n3nanue. 9 kiacc (aBtop M.IO. I'opkoBenko. Mocksa «Bako» 2018.
8. Kuwura mns yaurens. 9 knacc (aBropsl O. C. IN'abpuensn, U. IT'. Octpoymos). 400 c.
9. KonTponbHble 1 IpoBepoUHbie paboThl. 9 Kilacc (aBTOPbI
O.C. I'abpuensu u ap.). 176 c.
10. Xumus B TecTax, 3agauax, ynpaxHeHusax. 8—9 knaccel (aBTopsl O. C. I'abpuensn, H. I1. Bocko6oiinukosa). 352 c.

CranmonapHbie TaOMUIBI B KaOWHETE:

[Iepnonnueckas cuctema xumMudeckux 3yeMeHToB [[.1. MenzaeneeBa

«[IpaBuna TeXHUKH OE30MIACHOCTH»

«PacTBOPUMOCTB KUCJIOT U OCHOBaHUI

«INEKTPOXUMHUUECKHUI Pl HAIIPSKEHUN METAIIOB)
WNHTepakTuBHBIE Y4eOHBIE TTOCOOUS:

Harnsinnas xumus 8-9 kiacec.

Harnsannas xumus. PacTBOphl. DneKTpoauTHYeCKas JUCCOHAIUs

Harnsagnas xumus. Hemeranisl.

Harmsanaas xumusg. MeTtanibl.

Harnsonas xumus. MTHCTpyKTUBHBIC TaOMHUIIBL.

Harmsannas xumusg. Hagana xumun. OCHOBBI XUMHYECKUX 3HAHUI.

Harnsanas xumus. CtpoeHue BemecTBa. XUMHUYECKUE PEaKIUU

YyeOHBIE IUCKHU:
XuMmus. 8 Kitacc. DIIEKTPOHHOE MYJIbTUMENNWHOE U31aHNE
Xumud. 9 kiacc. IEeKTPOHHOE MYJIbTUMEAUNHOE U3JaHUE.
Xumus 9 XuMus 3J1eMEHTOB HEMETAIIJIOB



Xumus 9 DIEeKTPOIUTHYECKAS] TUCCOIUALINS

4. Komiekuuu:
YyryH u crais.
TommmBo.
MeTtamisl.

AmoMuHUN
KamenHslii yross.
Crexio
[ITkana TBEpAOCTH

5. Ob6opynoBaHue A MPAKTHUECKUX padOT U AEMOHCTPAIIMOHHBIX OMBITOB
bans koMOMHUpOBaHHAas JIabopaTopHas
Becrol Texanueckue T-1000 ¢ HabopoM TUpb
Jlocka I CyIIKH ITOCY b
Habop mocybl 11st TUCTUIISLIAN BOBI
[TnuTka snexTpudeckas JjabopaTopHas
KommiekT nocyasl 11t 1€MOHCTPAMOHHBIX OMBITOB IO XUMHUH
CTonuk moabeMHBIN
[IITaTuB MeTamIMYeCKUit
DOBIMOMETP
Amnmnapat Juist nonydenus ra3os (Kunma) 250mn
Arnmapar ai npoBefeHuss Xumudecknx peakuui AITXP.
[TpuGop 1t OMBITOB O XUMHUH C JIEKTPUUECKUM TOKOM
[Tpubop 11t IEMOHCTpaLMK 3aKOHA COXPAHEHHsI MAaCChl BELIECTB
[TpuGop U1t HITIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEaKLUi OT
YCIOBUI
[Tpubop 1uist OKUCICHHS CIUPTA HAJl METHBIM KaTallu3aToOpoM
[Tpubop st onpenenenrs cocraBa BO3ryxa
[TpuGop 1st MOTyYeHHUs paCTBOPUMBIX TBEP/IbIX BEILIECTB
[Tpubop a1 S7EKTpOIIM3a PAaCTBOPOB COJIEH
Bymara ¢gunsTpoBanbHas
Becsl yaeOnbie ¢ rupsmu 10 200r.



Epi a1t MBITbSI XUMHUYECKON TTOCY/IbI

3aXuM BUHTOBOM

3aXuUM MPYKUHHBINA

CxuigHKa ¢ 103aTopoM AJis XpaHeHus peaktusos (0,5:1)

CxJigHKa ¢ 03aTOpPOM JIsl XpaHeHus! peakTuBoB (1autp)

[Tpubop mst momyyenns razos [T

CnuproBka

TepmomeTtp ot1-20 10 +70 °C

XonoaunbHUK ¢ mpsiMoi TpyOkoi 300mut

XOJI0IUIBHUK C TpsMor TpyOkon 400mm

Hab6op xuMuyeckoii mocyasl ¥ MpUHAIICKHOCTEH 115 1a00paTOPHBIX
paboT MO XUMHH

Habop nocyel v mpuHAIEKHOCTEH ISl YIeHUYECKOTO SKCIIEpUMEHTA
JleMOHCTpallMOHHBIA HA0OP ISl COCTaBJIEHUS 0OBEMHBIX MOJIENEH MOJIEKYJ

WnpopmaninoHHble CpeacTBa
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBEThl aOUTYPHUEHTY, YUUTENI0 XUMUH, CIPABOYHUK (OYeHb OOJbIIast M0A00pKa TabIuI U
CIIPABOYHBIX MATEPHAJIOB), BeceNasi XUMHUS, HOBOCTH, OJIMMIIHAIbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPHUCCKHUX CBEICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» OHATHO M 3aHUMATEIHbHO PAacCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO IPOMCXOINT B HAyKE M B MHPE, B
KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHbIi KypHaT «XUMUKU U XUMHSI», B KOTOPOM IIPEICTABICHO MHOKECTBO
OIBITOB TI0 XUMHH, 3aHUMATEIILHON HH(OPMAIUH, TIO3BOJISIOIICH YBICUh YUCHHKOB SKCIIEPUMEHTAILHOM YacThIO MPEIMETa.
4. http://c-books.narod.ru BceBo3amoskHas muTepaTypa Mo XHMHUH.
5. http://www.drofa-ventana.ru Mi3BecTHOe N31aTeNbCTBO YU€OHOM TuTeparypbl. HOBHHKM HayYHO-TIOMYJISIPHBIX M 3aHUMAaTEIbHBIX KHUT MO0 XUMHH.
6. http://1september.ru XypHnan g yuureneit 1 He TOIbKO. bonbiioe konmu4ecTBo paboT YIEHHKOB, B TOM YUCIIE M UCCIIEI0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil mKoIbHBIN MOPTAN CO CCHUIKAMH Ha 00pa3oBaTeIbHbIE CAaHUTHI 10 XUMHUH.
8. www.periodictable.ru CO0pHHK cTaTell 0 XUMUYECKHX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN KCIIEPHMEHTOM

COI''TACOBAHO COI''TACOBAHO
ITporokou 3acenanus Nel 3amecTtuTelnb aupexropa rno Y BP



METOJUYECKOTO OOBETUHECHHS YUUTEIIeH

€CTECTBEHHO-MATEMAaTHYECKOT0 LIMKJIA /3arikoBa E.B/.
MBOY rumuasus Ne 1 um. H. Octposckoro r. Tyance 28.08.2021 roga

Ot 27.08.2021 rona

/Cunoposa T.B./




