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I. IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 npeaMeTa «XumMus» B 8 Kiacce

Pabouass mporpamMma y4yeOHOro mpeamera «XumMus» il 8 Kjacca COCTaBjI€HA B COOTBETCTBUU C
TpeOOBaHMUAMHU K pe3ysibTaTaM OCHOBHOTO o0miero odpazoBanus, yreepxkaeaasiMu @I'OC OO0 (Ilpuxkas
MunuctepctBa obpa3oBanus u Hayku Poccuiickoit ®enepammu ot 17 mexabpst 2010r. Ne 1897 B
nmocjeaHer pemakiuu), ¢ yderom I[IpumepHON OCHOBHOUW 00pa3oBaTENbHOM MPOTPAMMbI OCHOBHOTO
obmero oOpazoBaHusi(ogo0OpeHa pemenueM dDeaepasbHOTO YIeOHO-METOAMYECKOTO OOBEIUHEHUS IO
obmemy oOpazoBaHuio, MPOTOKOJI OT 8 ampens 2015r. Ne 1/15),aBTopckoit mporpammer O.C. I"abpuensna,
A.B. Kymmosoii [Iporpamma ocHoBHOTO 00Imero oOpazoBaHus mo xumuu.8-9xmaccel.M: [poda, 2012r,
Pabouune nporpammsl o yueOnukam O.C. ['abpuansna 8-11 knaccsl/ I.M. Macnakosa, H.B. Cadponos. -
Boarorpan: Yuurtens, 214.-203 c.Ilporpammsl kypca xumuu 8-9 knaccoB MBY «Jluneir Ne57» u
oOecreynBaeT U3yyeHue npeaMera Ha 0a30BOM YPOBHE.

Pabouas mporpamMma obecriednBaeT IOCTHXKEHUE CIEIYIOIIUX Pe3yIbTaroB M3Y4EHUsS XUMHHU B 8
KJiacce Ha 6a30BOM ypOBHE:

JUYHOCIHbLE:
. B LIEHHOCTHO-OPHEHTALMOHHON C(epe — YyBCTBO T'OPAOCTH 32 POCCUNMCKYI0 XHUMHUYECKYI HAYKY,
I'yMaHW3M, OTHOIIICHHE K TPYY, IEJICYCTPEMIICHHOCTH;

. dbopMupoBaHME IIEHHOCTH 3JI0POBOTO H Oe3omacHOro oOpas3a >KU3HU, YCBOCHHUE IPABUII

MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€301acCHOIO MOBEACHUS B YPE3BBIYAMHBIX CUTYaALUSAX, YIPOXKAIOIINX
YKU3HU U 3J0POBBIO JIFOJICH;
. B TpYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeWed o0pa3oBaTelbHON
TPaeKTOpUU;
. B II03HABaTEIbHON (KOIHUTHBHOM, HWHTEIUIEKTYyaJlbHOM) cdepe — yMEHHE YIpaBisaTh CBOEH
[I03HABATEIbHON AESITEIbHOCTHIO.
. (GbopMHUpOBaHHE OCHOB 3KOJOIMYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOT0 MBIIIJICHUS, Pa3BUTHE ONBITA HKOJIOIMUYECKU OPHUEHTHPOBAHHON PE(PIEKCHBHO-OLIEHOYHOM
U IPAKTUYECKON JIeATEIBHOCTH B )KU3HEHHBIX CUTYaIUSX;

Memanpeomemuuple:
. YMEHHE CaMOCTOSITEIIbHO ONPEIENIATh eI CBOEro 0O0yueHus, CTaBUTh U (POPMYIUPOBATh AJs ceOs
HOBBIE 3a/aud B y4€Oe W I03HABATEIbHOM JEATEIbHOCTH, DPAa3BUBATh MOTHUBBI U HMHTEPECHl CBOEH
IM03HABATCILHOM ICITCIILHOCTH;

. YMEHHE CaMOCTOSITENIBHO IJIAHUPOBATh MYTH JOCTIDKCHHS IIeJieH, B TOM YHCIIE aJbTepHATHUBHEIC,
0CO3HAHHO BBIOMpaTh Hanbosiee YpPeKTUBHBIEC CITOCOOBI PEIICHUS YI€OHBIX U MO3HABATEIbHBIX 33/1a4;
. YyMEHHE COOTHOCUTH CBOM JICUCTBHUS C IUTAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJb

CBOEH JESITENTbHOCTH B IPOLECCe AOCTUKEHMSI pe3ynbTara, ONpPENeNsTh CHOCOObI NEHCTBUI B pamKax
MIPEI0KEHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHCTBHUS B COOTBETCTBUU C U3MEHSIOLIEICS

CUTYyalNEH;

. YMEHHE OIICHWBATh NMPAaBWIBHOCTH BBITIOJHEHUSI y4eOHOU 3ama4yn, cOOCTBEHHBIE BO3MOXKHOCTH €€
pEIICHHUS;

. BJIAJICHUE OCHOBAMH CaMOKOHTPOJIS, CAaMOOILICHKH, MPUHATHS PEHICHHH W OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M TIO3HABATEIHLHOM JCSTCIILHOCTH;

. YMEHHE  OMNpeneNarTh  TOHATHS,  CO3AaBaTh  OOOOIICHHWS,  YCTAaHABIMBATh  AHAJOTHH,

KJIaCCU(UIIMPOBATh, CAaMOCTOSITEJIbBHO BbIOMpAaTb OCHOBaHUS U KPUTEpUU s KIAcCU(UKALIUU,
YCTaHABIMBATh NPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXICHHUE, YMO3aKIIOUYEHUE
(MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUN) U JIENaTh BHIBOJIbI;

® YMCHHUEC CO34aBaTb, IMPUMCHATL U HpGO6p330BI)IBaTI> 3HAaKl MW CHMBOIJIbI, MOJACIN MW CXCEMBI OJIs1
peICHUA y‘le6HBIX 1 IIO3HABAaTCJIBHBIX 3aJ1a4,
® YMCHHUEC OPraHu30BLIBATH y‘~I€6HO€ COTPYAHUUCCTBO U COBMCECTHYIO ACATCIBHOCTb C YYUTCIICM H

CBEPCTHHUKAaMH; paboTaTh UHIUBUIYAIbHO U B TPYIINE: HAXOUTH 00IIee pelIeHre U pa3peniaTb KOH(PIUKTHI
Ha OCHOBE COIJIACOBaHUS MO3ULMN U y4€Ta MHTEpecOoB; (GOPMYIUPOBaTh, apryMEHTUPOBATH U OTCTAaUBaTh
CBOE MHCHME;

. YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUEBBIE CPEJACTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKAIIUHU JUIS
BBIPAKEHUSI CBOMX UYYBCTB, MbBICIIEH M MOTPEOHOCTEH; MIAHUPOBAHUS U PErYNALUU CBOEH NEATEIbHOCTH;
BJIaJICHUE YCTHOW U IHCBMEHHOM PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

. ¢dbopMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCHOJIb30BaHUS HH(OPMaLMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;



. (dbopMUpOBaHKE U PA3BUTHE IKOJIOTUYECKOTO MBIIIEHUS, YMEHUE IPUMEHSTDH €r0 B I03HABATEIbHOH,
KOMMYHHMKATHUBHOM, COLIMAIbHOM NMPaKTUKE U TPO(GECCHOHATBHON OpUEHTALUH.

npeomemmole:

1.B nmo3naBaresbHOI cepe:
. JaBaTh ONPEIEICHUS N3YYEHHBIX MOHATHH: «XUMHYECKUHI JJIEMEHT», «aTOM», «HOH», «MOJIEKYJIay,
«IPOCThIE U CJIOKHBIE BEIIECTBA», «BEIIECTBOY», «XUMHUYECKas (OpMyna», «OTHOCUTENbHAs aTOMHas
Macca»,  «OTHOCHUTENIbHAs  MOJIEKYJIIpHas  Macca»,  «BAJEHTHOCTbY»,  «CTEIEHb  OKHUCICHUD,
«KpUCTAINIMYECKAs] PELIETKa», «OKCHIbD», «KHUCIOTBD», «OCHOBAHUS», «COJN», «aM(pOTEPHOCTbHY,
«UHIUKATOP», «IEPUOJUYECKUN 3aKOH», «IepHoaudecKas TaOluIa», «U30TOIbDY, «XUMHUYECKas CBS3bY,
«QIEKTPOOTPULIATEIEHOCTEY, «XUMHUYECKas PEaKIUsi», «XUMUYECKOE YPABHEHHUE», «TC€HETHYECKas CBS3bY,
«OKHCIIEHHE», «BOCCTAHOBIICHUEY, «AJIEKTPOJMTHYECKAS JUCCOLMALMAY, CKOPOCTh XUMHUYECKOU PEAKIINN»;

® OnmrCaThb JEMOHCTPALMOHHLBIC N CAMOCTOATCIIBHO MPOBCACHHBIC XUMHNYCCKHUEC SKCIICPUMCHTEI;
® OIMHUCBIBATh W Pa3JIM4aThb M3YUCHHBIC KJIACChl HCOPraHUYCCKUX COCJII/IHCHPlﬁ, IMPOCTBIC U CIOXKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIIUU,
. KJIacCU(PHUITUPOBATH U3YYCHHBIC OOBEKTHI U SIBJICHHS;
® ACJIaTb BBIBOABI WU YMO3AKJIIOUCHUSA U3 Ha6J'II-OI[€HI/II\/'I, HN3YYCHHBIX XHUMHNYCCKUX 3aKOHOMCpHOCTCI71,
IMPOTrHO3UPOBATH CBOMCTBaA HCU3YUCHHEBIX BCUICCTB 110 aHAJIOTHU CO CBOMiCTBaMU HU3YUCHHBIX;
. CTPYKTYpUpPOBaTh W3YYEHHBIN MaTepual U XUMUYECKYI0 MH(QOpPMAIUIO, MOJIYYEHHYIO U3 JPYTrUX
HUCTOYHHKOB,
. MOJENIUPOBATH CTPOEHUE AaTOMOB 3JIEMEHTOB 1-3 1eproJI0B, CTPOEHHE IPOCTHIX MOJIEKYI;
2.B 1eHHOCTHO — OpMEHTALMOHHOM cepe:
. aHAJIM3UPOBATh U OLIEHUBATH MOCIEJCTBUS Ul OKpYXKaroLIeil cpeibl ObITOBOI M MPOU3BOJACTBEHHON

NeSITENIbHOCTH YeJI0OBEKa, CBSI3aHHOM ¢ IiepepabOTKO BEIeCTB;
3. B tpynoBoii cepe:

® IMpOBOAUTH XUMHUYECKHUHU OKCIICPUMCHT,
4. B cepe 6e30nacHOCTH KU3HEAESATEIbHOCTH:
® OKa3bpIBaTb IICPBYIO IIOMOLIb IIPHM OTPABJICHHAX, OXOIrax W JPYrux TpaBMax, CBA3aHHBIX C

BEIIECTBAMU U JJa0OPaTOPHBIM 000pYIOBAaHUEM.

BocbMHUK/IaCCHUK HAYYUTCH:

* OMKCHIBATH CBOMCTBA TBEPABIX, KUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIJICTSS UX CYIIIECTBEHHBIC TPU3HAKHY;

* XapaKTepu30BaTh BELIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTAHaBIMBATHh MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXK]Ty TAaHHBIMU XapaKTEPUCTUKAMH BEIIIECTBA,;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUN DIIEMEHT»,
«IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEHTHOCTbY, UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUMU;

* U300paxkaThb COCTaB MPOCTEMIINX BELIECTB C MOMOUIbI0 XUMUYECKHUX (POPMYJI U CYIIHOCTh XUMHUYECKHX
peaKlMii C IOMOUIBI0O XUMUYECKUX YPAaBHEHU;

* BBIUUCISATH OTHOCUTEIIbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacchl BEIIECTB, a TaKK€ MAaCCOBYIO JOJIIO
XMUMHUYECKOTO AJIEMEHTA B COETUHEHUSX U1 OLICHKH MX IPAKTHYECKON 3HAYMMOCTH;

* CpPaBHUBATH 10 COCTaBY OKCHUbI, OCHOBAHUS, KUCIOTBI, COJIH;

* KJ1accu(uIUpOBaTh OKCUbI U OCHOBAHUS IO CBOIMCTBaM, KMCIIOTBI U COJIM 110 COCTaBY;

* [10J1b30BaTHCS J1JAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOU MOCYIOI;

* MPOBOJUTH HECJOXXKHBIE XMUMHUYECKHE ONBITHI W HAONIOACHHUS 3a WM3MEHEHUSMH CBOWCTB BEIIECTB B
MPOIIeCCe UX MPEBPAIICHUI; COONIOAATh NMPaBHUIa TEXHUKH O€30MACHOCTH MPH MPOBEACHUU HAOIIOIEHUN 1
OTIBITOB;

* pa3nauuaTh JKCHEPUMEHTAIbHO KHUCIOTHI W IIENOYM, MOJb3yACh WHIUKATOpPaMU; OCO3HABATh
HE00XO0IUMOCTh COOII0/IEHNS Mep O€30TTaCHOCTH MPU 0OpaIEHNN C KUCIOTAMH U IIEI0YaMH.

* PacKphIBaTh CMBICT niepuoandeckoro 3akoHa /1. 1. Menneneena;

* OMKCHIBATH U XaPaKTEPU30BATh TAOIHYHYIO (POPMY EPHOINUECKON CHCTEMBI XUMHYECKUX IJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB aTOMHBIX SJIEp M paCIpe/eieHHE YHCa AJIEKTPOHOB IO 3JEKTPOHHBIM CIIOSM
aTOMOB XHUMHYECKHUX JIEMEHTOB MaJIbIX TIEPHOIOB MIEPHUOIUUECKON CUCTEMBI, a TAKXKE Kaus U KaJIbIIUS,

* paznuyaTh BUIBI XUMHUUYECKOW CBSI3U: MOHHYIO, KOBAJCHTHYIO IMOJSPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U
METaJNINYECKYIO;

* U300paxarb AJIEKTPOHHO-MOHHBIE (OPMYJIbl BEUIECTB, 0OpPa30BaHHBIX XMMHMUYECKHMHU CBS3SIMH Pa3HOIO
BU/JIA;

* BBISIBJISITH 3aBUCHMOCTD CBOMCTB BEIIECTB OT CTPOCHUS WX KPUCTALITUICCKUX PEIIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAJUTMUECKHUX;



* XapaKTepH30BaTh XHMHYCCKHE 3JICMCHTHI M HMX COCJWHCHUS HA OCHOBE IIOJIOKCHHS DJJIEMEHTOB B
MIEPHOIUNICCKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepH30BaTh HAYyYHOE W MHUPOBO33PEHUYCCKOE 3HAYCHHE MEPHOIMYSCKOTO 3aKOHA U TEPUOINICCKOM
cUCTeMbl XUMHUYecknX dmeMeHToB J[. M. MeHnneneeBa; ¢ OOBSACHATh CYyTh XUMHUYECKUX TPOIECCOB U HX
MPUHIMITHATIEHOE OTINIHE OT PU3NICCKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBHSI POTCKAHMS XUMUYCCKIX PEAKIIHIA;

* yCTaHABJIMBATh IPHHAUICKHOCTh XHMHUYECKOW pEaKIHH K ONPEACIIEHHOMY THIY IO OJHOMY U3
KJIAaCCU(PUKAITMOHHBIX TPU3HAKOB: 1) MO YHCIy W COCTaBY HCXOJHBIX BEIICCTB M TPOIYKTOB PEAKITUH
(peakuuu COCTUHEHHUS, PA3JIOKCHHUS, 3aMEIICHUS 1 00MeHa); 2) 10 BBIJCIICHUIO WIIH ITOTJIOMSHUIO TETIJIOTHI
(peakuu SK30TEPMHUYECKUE W SHIOTEPMHUYECKHE); 3) MO M3MEHEHHIO CTEIECHEW OKHUCICHHUS XUMHYECKUX
JJIEMEHTOB (peakUuu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) MO 0OpaTUMOCTH Ipolecca (peakiuu
oOpaTuMble 1 HEOOpaTUMBIE);

* COCTaBJIATb YPABHEHHS HJIEKTPOJIUTUYECKON JUCCOUMAIMU KHUCJIOT, IIEJIOYEH, COJIEH; IIOJHbIE U
COKpAamEHHBIC WOHHBIC YpPaBHCHHS pEakIuii OOMEHAa; YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHTEIHHBIX
peakumii;

* IMPOTHO3UPOBATH MPOJYKTHI XUMHUYECKHX peakinuidi 1Mo ¢GopMyiaamM/Ha3BaHHUSIM WCXOJHBIX BEIIECTB;
OTIPEJICIIATh UCXOAHBIC BEIIECTBA IO (POpMYIaM/Ha3BaHMSIM IPOTYKTOB PEaKIIHH;

* COCTaBJIATh ypPaBHEHHS PEaKIUH, COOTBETCTBYIONIUX MOCIEAOBATECIBHOCTH («IICTIOYKE») MPEBpAIICHHIA
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIACCOB;

* BBIABJIATH B IPOIECCE DKCIIEPUMEHTA NPH3HAKH, CBUJICTCILCTBYIOIIME O IPOTCKAHUH XUMHYCCKOM
peaxIuu;

* [IPAUTOTOBJIATH PACTBOPHI C OIIPENEIEHHON MAaCCOBOM 0JI€M pACTBOPEHHOTO BELIECTBA;

* OMpENCNATh XapakTep Cpeasl BOJHBIX PACTBOPOB KHCIOT W MICIOYECH IO HW3MEHEHHUIO OKpAaCKd
WHIKATOPOB;

* TPOBOJWTH KAYSCTBEHHBIC PEAKIMH, TOITBEPKIAOININEG HAJIWYUE B BOJHBIX pPACTBOpPAX BEIIECTB
OTJICITbHBIX HOHOB

* ONpeNeNATh NPHUHAUICKHOCTh HEOPTraHMYECKHX BEIICCTB K OJHOMY M3 HW3YUEHHBIX KJIACCOB/TPYIIIL:
METaJUTBI © HEMETAJIIBI, OKCHJIbI, OCHOBAHHS, KHCIIOTBI, COJIN;

* COCTaBJIATH (POPMYITBI BEIISCTB 110 UX HA3BAHHSIM,

* OIIPEJICIISITh BAJIGHTHOCTD U CTCIICHb OKHCJICHHSI 2JICMEHTOB B BEII[CCTBAX;

* COCTABJIATH POPMYITBI HEOPTAaHHYSCKUX COCAMHCHHM 110 BAJICHTHOCTSIM M CTEIICHSIM OKHCIICHUS JIEMEHTOB,
a TaKKe 3apsiaM MOHOB, YKa3aHHBIM B TaOJHUIE pACTBOPUMOCTH KHCIIOT, OCHOBAHHI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS (U3HUSCKUX M XHMHYSCKUX CBOWCTB IPOCTBHIX BEIICCTB
(METaJUIOB ¥ HEMETA/NIOB) M HMX BBICHIUX OKCHJIOB, OOpa30BAaHHBIX 3JEMEHTAMH BTOPOTO U TPETHETO
TIEPHO/IOB;

* Ha3bIBaTh OOIIME XUMUICCKUE CBOMCTBA, XapaKTEPHBIC JIJIS TPYIT OKCHIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XWMHYECKHE CBOWCTBA, XapaKTEpHBIC JUISI KaXKJOTO M3 KIIACCOB HEOPTaHMYECKUX
BEIIECTB: KUCJIOT, OCHOBAHUM, COJICH;

* MPUBOJHUTH TPUMEPHI PEAKIUH, MOATBEPIKIAOIMINX XUMUYCCKUE CBONCTBA HEOPTaHWYECKUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBAaHHH U COJICHI;

* ONPEICNIATh BEIICCTBO-OKUCIUTEb U BEIIECTBO-BOCCTAHOBHUTEIh B OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIusX;

* COCTaBJISITh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN OaiaHC (11 M3YYEHHBIX peakuuil) Mo MpeasioKeHHbIM
CXEMaM pEeaKIui;

* TPOBOJWTH J1aOOPATOPHBIC OIBITHI, IOATBEPXKIAOIINEC XUMHUYCCKHE CBOHCTBA OCHOBHBIX KJIIACCOB
HEOPraHMYECKHUX BEIICCTB;

BocbMUKIACCHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

* 2PAMOMHO 0OPAWAMBCS C 8eULECNBAMU 8 NOBCEOHEGHOU HCUZHIL

* 0CO3HAB8AMb HEODXO0OUMOCMb COONI0OEHUs NPABUTL IKOJIO2UYECKU 6e30NaACH020 N08e0eHUs 8 OKpYJcalouell
npUpoOHol cpeoe;

* NOHUMAMb CMbBICA U HE0OXOOUMOCMb COONOOeHUs NPEONUCAHUL, NpPedldcdemblX 6 UHCMPYKYUIX NO
UCNONIL30BAHUIO 1EKAPCNE, CPeOCmE ObIMOo8oU XUMUU U Op.;

* UCNONL308aAMb NPUOOPEeMEHHbIE KI0Uegble KOMNEeMeHMHOCMU NpU 6bINOJIHEHUU UCCIe008aAMeNbCKUX
NPOEKmMO8 No U3y4eHUio C80UCm8, CHOC0O08 NOYUEeHUs. U PACHO3HABAHUS BeUeCmE;

*  paszeuseamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3YSl Cpeocmea YCMHOU U NUCbMEHHOU
KOMMYHUKAYuUU npu pabome ¢ meKCmamu Y4eOHuxka u OONOIHUMENbHOU JUmepamypou, CHpagoOyHbIMU
maoauyamu, nposeisims 20MOSHOCMb K YEANCEHUIO UHOU MOYKU 3PEHUs NPU 00CYHCOeHUU pe3yibmamos
8bINOIHEHHOU PAOOMb,



* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUeCBAX U XUMUYECKUX NPOYeCccax, KpUmudecku OmHOCUMbCs
K NCe8OOHAYYHOU UHpopmayuu, HedoOPOCOBeCmHOl peKidame, Kacarwelucs UCNONb308AHUSL PA3IUYHBIX
geujecms.

* 0CO3HABAMb 3HAUEHUE MeOPEeMUYeCKUX 3HAHUL OISl NPAKMUYECKOU 0essmelbHOCMU YeN08eKd,

* OnuUCLIBAMb U3YUEHHbIE 00bEKMbL KAK CUCMEMDbL, NPUMEHSS T0SUKY CUCMEMHO20 AHANU3A;

* NpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMIAX NEPUOOUUECKOl CUCeMbl XUMUYECKUX J]eMeHmMOo8 O
00bACHEHUS U NPEOBUOEHUsL CBOUICIE KOHKDEMHbIX 8eUeCcms;

*  pazeusamv UHQGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCMBOM YeryOneHusi 3HaHutl 06 ucmopuu
CMAHOBNEHUSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMULL, NEePUOOUYECKO20 3AKOHA KAK OO0HO20 U3
BANCHEUUUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* COCMABAMb MOAEKYIAPHLLE U NOJIHbIE UOHHBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPABHEHUSM,

* NpUBOOUMb NpUMepbl peakyul, NOOMEePHCOAWUX CYUeCMBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU
KAACCAMU HEOP2AHUYECKUX 8eUjeCmE,

* NPOCHO3UPOBAMb PE3YIbMAmMbl 8030€UCMBUsL PA3TUUHBIX (DAKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU
peakyuu;

*  NPOCHO3UPOBAMb Pe3YIbmambl 6030€lCMEUs PA3IUYHbLIX (YAKMOPO8 HA cMeujeHue XUMUYECKO2o
PasHosecus.

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeWeC8 Ha OCHOBe UX COCMABA U CIMPOeHUs,

*  NPOCHO3UPOBAMb CHOCOOHOCMb  Gewjecmea NPOABISAMb OKUCIUMENbHbIE UIU  80CCMAHOBUMENbHbLE
CBOUCMBA C YUEMOM cmeneHell OKUCIEHUsL INeMEHMO8, 8X00UUX 8 €20 COCTNAG,

* GLIABIAMb CYUECMBOBAHUE 2EHEMUUECKOU B3AUMOCBA3U MENHCOY 8eUjeCmBamu 8 psaody: NPOCmoe 8eujecmso
— OKCUO — 2UOPOKCUO — COJIb;

* 0P2aHU308bI8AMb, NPOBOOUMb VUEeHUYecKue NPOeKmvl N0 UCCIe008AHUIO CBOUCME Beuecms, UMerUUX
8AdICHOE NPAKMUYECKOe 3HAYEHUe.

II. Coaep:xkanue yuyeOHOro npeamera «Xumus» B 8 kiiacce

Tema 1. BBegenue B xumMuio (7 4)

XHUMUS — HayKa O BEIIECTBAaX, UX CBOMCTBAX U MPEBPALLICHUSX.

[TonsiTHE O XUMUYECKOM 3JIeMEHTE U (opMax ero CyluieCTBOBaHUS: CBOOOJHBIX aTOMax, MPOCTHIX U
CJIOHBIX BEILIECTBA

[IpeBpamenus Bemiects. OTIMUMe XUMUYECKUX peakuuil oT pusnueckux siBiaeHuil. Ponb xumuu B
KU3HU YEJIOBEKa.

KpaTkue cBenenus U3 UCTOpUM BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuon anxumuu. [lonstue o
¢unocopckom kamue. Xumuss B XVI B. PazBurue xumuum Ha Pycu. Ponb oTeuecTBEHHBIX y4YEHBIX B
CTaHOBJIEHUU XUMUYeCcKoi HaykH - paboTsl M. B. Jlomonocosa, A. M. bByrneposa, [I.11. Menneneesa.

XuMHYecKass CHUMBOJIMKA. 3HAaKU XUMHYECKHX OJJIEMEHTOB U IIPOMCXOXKJACHHE HX Ha3BaHUM.
Xumunyeckue Gopmynbl. Muaaekcsl 1 ko3 duurentsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJISIpHAs MacChl.
Pacyer MaccoBoil 10/ XMMHUYECKOTO 3JIEMEHTA 10 GOpMYyJie BEIIECTBA.

[Iepnoanueckas cucrema xumuueckux viemeHToB I M. MenpaeneeBa, ee CTpyKTypa: Malble U
0O0JIbIIIE TIEPUOIbI, TPYIIIBI U OATPYIIIHI (TJ1aBHAs ¥ moOo4uHast). [lepuoandeckas cucteMa Kak ClipaBOYHOE
nocoOue s MOJIYYEeHHsI CBEIEHUN O XUMUYECKHX dJIeMEHTaX.

Pacuernble 3agaun. 1. HaxoxxneHue OTHOCUTENbHOW MOJIEKYJISPHOM Macchl BELIECTBAa IO €ro
XUMHUYECKOM Qopmyne. 2. BplunciaeHre MaccOoBOW J0JIM XHMHYECKOTO 3JEMEHTa B BEIIECTBE IO €ro
dbopmyre.

IIpakTHyeckass padora Ne 1
[IpaBuna TexHuKHM 0€30MACHOCTH TPH paboTe B XMMHUYECKOM kabunere. JlabopaTtopHoe obopymoBaHue U
oOparieHue ¢ HuM.

IIpakTHyeckass padora Ne 2
HaGnrogenue 3a ropsimeil CBe4o.

IIpakTHyeckass padora Ne 3
AHanu3 MoYBbI U BOJHI.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

AToMBI Kak (opma CyIIeCTBOBaHHUS XUMHMUYECKUX 3J1eMeHTOB. OCHOBHbBIE CBEJIEHUS O CTPOEHUU
aToMoB. JlokazarenbCTBa CJIOKHOCTH cTpoeHusi aromoB. OmbiTel Pesepdoppa. Ilmanerapnas monenb
CTpOEHHS aToMa.



CocTtaB aTOMHBIX siiep: MPOTOHBI M HEUTpPOHBI. OTHOCHUTENbHAs aToMHas Macca. B3aumocBs3b
IIOHSATHUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS ATOMHAs Macca.

N3meneHnue ymciia IpOTOHOB B SJjpe aTOMa - 00pa30BaHNE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

W3menenue unciaa HEHTPOHOB B sJipe aToMa - 00pazoBaHue U30TonoB. COBpEMEHHOE OIpe/IeeHIE
MOHATHS «XUMHUUYECKUH 3yieMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJJTHOTO XMMHUYECKOIO JIEMEHTA.

OnexktpoHbl. CTpoeHHE DJIIEKTPOHHBIX OOOJOYEK AaTOMOB XHMHYECKUX diieMeHTOB Nel-20
nepuoanueckoit cucteMsl J[. . MengeneeBa. [loHaTHE 0 3aBEPIIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM
cioe (PHEPreTUIeCKOM YPOBHE).

[lepnognueckas cucrtema xumuueckux dnemeHToB . WM. MenaeneeBa M CTpOEHHME aTOMOB:
¢bu3nyecKkuil CMBICI NOPSAAKOBOTO HOMEPA IEMEHTa, HOMEepa IpyIIlbl, HOMepa Ieproaa.

N3meHeHne uncia 3IeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTA -
o0pa3oBaHUE MOJIOKUTEIbHBIX M OTPULATENIbHBIX HMOHOB. MoOHBI, 0Opa3oBaHHbIE aToOMaMH METAJUIOB U
HeMeTaiyioB. [IpuurHbI U3MEHEHUS! METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB B IIEPUOAAX U rpymnmnax.

OO6pazoBanue OuHApHBIX coenuHeHUi. [loHsTHE 00 MOHHOU cBsi3u. Cxembl 0Opa30BaHMsSI MOHHOU
CBS3U.

B3aumopelicTBue aroMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXJIy co0oil - oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BellecTB. KoBaneHTHast HENOJspHAsi XUMUYECKAsl CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumonelicTBue aroMOB XMMHUYECKUX D3JIEMEHTOB-HEMETANIOB MEX]1y co0oil - oOpa3oBaHue
OMHAPHBIX COETMHEHUI HEMETAIOB. DJIEKTPOOTPULIATENbHOCTD. [IOHITHE O KOBaJIGHTHOW MOJIIPHON CBSA3U.

B3aumopeiicTBue aroMOB XMMHMUYECKHUX JJIEMEHTOB-METAJUIOB MEXKIy co0oil - oOpa3zoBaHue
MeTaJNINYeCKUX KpUCTaJIoB. [IoHATHE O METAIIIMUECKOH CBSI3H.

JemoncTpanuu. Moseny aTOMOB XUMUYECKUX 3JIeMeHTOB. [leproanueckas cucreMa XUMUYECKUX
anemenToB J[. . Menaeneena.

Tema 3. IIpocrtbie BemecTBa (6 u)

[TosoxkeHne MeTaioB M HEMETAJJIOB B MEPHOJUYECKON CUCTEME XHUMHUYECKUX 3iaeMeHToB /[, WM.
MenneneeBa. Baxneline npocTbie BEIIECTBA - METAJUIbL: JKEJI€30, ATFOMUHUM, KAJIbIIMH, MarHuii, HaTPUA,
kanuil. OOuue gpusnyeckre cBONCTBa METAIIJIOB.

Baxkneiiiue mpocTele BellecTBa - HEMETallbl, 0Opa3oBaHHbIE aTOMaMU KHUCIOPOJa, BOAOPOJa,
azora, cepbl, Qocdopa, yriepoma. CnocoOHOCTHP aTOMOB XHMHYECKHX OJJIEMEHTOB K OOpa30BaHUIO
HECKOJIBKUX MPOCTHIX BEUIECTB - AJUIOTPOIHUs. AJIIIOTPOITHBIE MOAU(BUKAIIUN KUCIOpoaa, ¢docdopa u 0JI0Ba.
Mertamiueckue ¥ HEMETAJLIMYEeCKUE CBOWCTBA NMPOCTHIX BellecTB. OTHOCUTENBHOCTh AEJIEHUS MPOCTBIX
BEIIECTB Ha METAJUIbl U HEMETAILIb.

[Tocrossnnas ABoraapo. KommuectBo BemectBa. Mousib. Mossipas macca. MoJisspHBI 00beM
razoo0pa3Hbix BemiecTB. KpaTHble eIuMHUIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJIb M KWJIOMOJIb,
MWUTUMOJISIpHAE W KWJIOMOJIApPHAsT MacChl BEIIECTBA, MIJIIUMOJSIPHBIA W KHJIOMOJISIPDHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuersl ¢ MCHONB30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAsl Macca», «MOJISIPHBIN
00BEM Ta30B»,«IIOCTOSIHHAS ABOTAIPO».

Pacuernbie 3agauun. 1. Beiuucienue MoJIIpHON Macchl BELIECTB 10 XUMHUYECKUM (opmynam. 2.
Pacuersl ¢ ucnosib30BaHMEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJIAPHAS Macca», «MOJSPHbIA 00beM
razoB», «IIOCTOSTHHAsE ABOTaIpo».

JemoncTpanumn. HekoTopele MeTayuibl U HEMETaIbl KOJIMYECTBOM BemlecTBa | Mmoisib. Mojenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeauHeHUSA XMMUYECKHUX IJIeMeHTOB (14 u)

Crenenp oxucienus. OmnpeneneHUe CTENEHU OKHMCIEHHUS AJIEMEHTOB IO XHUMHYECKOW (opmyie
coemuaeHusi. CoctaBieHue (GopMmysn OMHAPHBIX COCAUHEHHH, OOImMMI Croco® WX Ha3bIBaHUA. buHapHBIE
COCIMHEHUS: OKCUIBI, XJIOPUIBI, Cyabduabl u ap. CocraBnenue ux popmyn. [IpencraBurenn OKCHIOB: BOJA,
YIJIEKUCIIBIN a3 ¥ HeraieHas u3BecTb. lIpefcTaBurenu JeTy4uX BOJOPOAHBIX COSUHEHUN: XJI0POBOIOPO
Y aMMHAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUsA. PacTBOpuMOCTh OCHOBaHUU B Boje. Tabmuia pacTBOpUMOCTH
TUAPOKCHUIOB U coJier B Boje. [IpeacTaBuTenu menodeil: THAPOKCUABI HaTPpus, Kanus 1 Kanblus. [lonsarue o
KaueCTBEHHBIX peaknusax. Muaukaropsl. I3MeHeHne okpacku MHAUKATOPOB B IIEIOYHOM Cpeie.

Kucnotel, ux cocraB m HaszBanusa. Krnaccubukamus kucinoT. [IpeacraBurenu KuCIOT: cepHas,
coJisiHas U a30THasA. VI3MeHeHne OKpacku HHIUKAaTOPOB B KUCIOTHOM cperie.



Conu Kak NMpOU3BOJHBIE KHCIOT W ocHOBaHMM. VX cocraB m Ha3Banus. PacTBopumocTh coseil B
BoJie. [IpencraButenu coneit: xjaopua HaTpus, KapooHat u (ocdat KaabIus.

Amop(dHbIE U KpUCTaNINYECKUE BEIIECTBA.

MexMonekyasipHble B3auMOAEUCTBUA. THUIBI KPUCTAUIMYECKUX PpEHIETOK: HOHHAas, aToOMHas,
MOJIEKYJISIpHAsl U MeTaJIJINYecKast. 3aBUCUMOCTb CBOMCTB BEILIECTB OT TUIOB KPUCTANIMYECKUX PELIETOK.

BemectBa MOJIEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTpPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa JUIs
BELIECTB MOJIEKYJSPHOTO CTPOEHUS.

UYucrtele BemiecTBa U cMmecH. [Ipumepbl KUIKUX, TBEpAbIX U Ta3000pa3Hbix cMecedl. CBoiicTBa
YHUCTBHIX BEIIECTB M cMmecell. X cocraB. MaccoBasg U 0oObeMHas JIOJIM KOMIIOHEHTa cMecH. Pacuersi,
CBSI3aHHbIE C HCIIOJIb30BAaHUEM MOHSITHSI 10JI.

Pacuernsble 3agaun. 1. Pacyer MaccoBoi U 00BEMHOM [0JIEHl KOMIOHEHTOB CMECH BEIIECTB. 2.
Borunicnenue MaccoBoi J10J1M BEILIECTBA B pacTBOPE MO M3BECTHON Macce paCTBOPEHHOIO BEILIECTBA U Macce
pactBoputensi. 3. BrluncieHue Macchl pacTBOPSEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOIUMBIX ISt
IIPUTOTOBJIEHUS ONIPEIEIEHHON MacChl pacTBOPa C U3BECTHOM MacCOBOM J0JIEH PACTBOPEHHOT'O BEILIECTBA.

JemoncTrpanun. OOpa3ubl OKCUJIOB, KUCIOT, OCHOBAaHUN U cojeil. Mojaenn KpUCTaJUIMYECKUX
pemneToK XJopuaa HaTpus, anMasa, okcuga yriepona (IV). CmocoOwl pazmeneHus cMmeceu, MUCTUIUISIUS
BO/IBL.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3iaMu BEIIECTB pa3HBIX KiaccoB. 2. Paznenenue
cMmecei.

Tema 5. W3MeHeHusi, mpoucxoasime ¢ BemecTBamu (13u)

[TonsTue sBIEHUMH KaK HW3MEHEHHH, MPOUCXOISAUIMX C BEIIECTBAMU. SIBJIEHUSA, CBSI3aHHBIE C
M3MEHEHHEM KPUCTAINIMYECKOIO CTPOEHUS BEIIECTBA IPH MOCTOSHHOM €ro cOCTaBe, (PU3MYECKUe SBIICHUS.
@u3nyecKue SBICHUA B XUMHUU: JUCTWULALUSA, KPUCTAIM3ALMS, BBIIAPUBAHUE M BO3TOHKA BELIECTB,
LEHTpUPYrUpOBaHUE.

SIBneHus, CBS3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, - XMMHUYECKMe peakuuu. [IpmsHaku mn
YCIIOBUS MpPOTEKaHUs XUMHUUYecKuX peakiuil. [loHstre 00 3K30- U PHIOTEPMUYECKUX peakuusX. Peakiuu
TOPEHHUsI KaK YaCTHBIN Cllydall SK30TEPMHUYECKUX PEAKIUH, IPOTEKAIOUIMX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHHs MacChbl BeEUIECTB. XHUMHUYECKHE YpaBHEHMs. 3HAadeHHE MHJIEKCOB H
ko3¢ ¢unmentoB. CocTraBieHNe YypaBHEHUNH XUMHUECKUX PEaKLUM.

Pacuersl mo XxuMuueckuMm ypaBHeHUsM. PelleHne 3ajad Ha HaxoKJICHHE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa MPOIYKTa peakluu [0 KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY UCXOJHOTO BEIECTBA.
Pacuersl ¢ uCnoIb30BaHMEM MOHATHUSA «A0JIs1», KOT/1a HCXOIHOE BEIIECTBO JTAHO B BHUJIE PACTBOPA C 3aJaHHOU
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEUIECTBA WJIM COJIEPKHUT OMPEIEICHHYIO 00 TPUMECEH.

Peaknun paznoxenus. [lonarue o ckopoctn xumndeckux peakuuid. Karanmsatopsl. @epMeHTSI.

Peakuun coenunenus. Karanutuueckue U HekaranuTuueckue peakuuud. OOpaTtumble U
HEOOpaTUMbIE PEaKIIUH.

Peakuuu 3amenienus. DNEKTPOXUMUYECKUN Pl HANPSHYKEHUN METAJJIOB, €r0 MCIOJb30BaHUE IS
IIPOTHO3UPOBAHUS BO3MOKHOCTY IIPOTEKAHMS PEAKIMI MEXIy MEeTalIaMU M pacTBOpaMH KHUCIIOT. Peakiuun
BBITECHEHHSI OJJTHUX METAJIJIOB U3 PACTBOPOB UX COJIEH IPYrUMU METAJIaMH.

Peaknun oOMena. Peakuuu HedTpanuzauu. YCIOBHS NMPOTEKAHUS PEAKIMA 0OMEHa B pacTBOpax
JI0 KOHIA.

Tunel XUMUYECKUX peakiuil (M0 MPU3HAKY «YUCIO M COCTaB MCXOJHBIX BEIIECTB U MPOJYKTOB
peakium») Ha MpUMepe CBOMCTB BOJbI. Peakiius pas3ioxeHus - 3JIEKTPoJn3 BoAbl. Peakiiuu coenuHeHus -
B3aMMOJICMICTBHE BOJbl C OKCHUAAMM METALIOB U HeMmerawioB. [loHAtne «ruapokcuiap». Peaknuum
3aMelleHus - B3aUMOJIEHCTBHE BOJbI C LICJIOYHBIMU U IIEIOYHO3EMEIbHBIMU MeTallIaMu. Peakuiuu oOMeHa
(Ha mpumepe rupou3a cyiabpuaa aTIOMUHNAS U KapOuIa KalbILys).

Pacuernble 3amauu. 1. BpluucieHue mo XUMHUYECKMM YPAaBHEHHMSIM MAacChl WA KOJUYECTBA
BEILIECTBA 10 U3BECTHOM Macce WJIM KOJIMYECTBY BEIECTBA OJHOIO M3 BCTYNAIOUIMX B PEAKIMIO BELIECTB
WM IPOAYKTOB peakiuu. 2. Borunciienne Maccol (KOJIMYECTBA BELECTBA, 00beMa) MPOAYyKTa PEAKINU, €CIIU
M3BECTHA Macca MCXOJHOTO BEHIECTBA, COJEPIKAILEro OIPEACIICHHYIO HOJII0 NpuMeced. 3. Brruncinenue
Macchl (KOJIMYEeCTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKIMH, €CIM HM3BECTHa Macca pacTBOpa U MaccoBas
JI0JIs1 paCTBOPEHHOTO BELIECTBA.

demoncrpauuu. Ilpumepsr Qusnyeckux sBieHUi; a) rmiaBieHue mnapaduHa; 0) auddysus
JOYHIMCTBIX BELIECTB C TOpSILEH JIaMIIOUYKU HakaauBaHus. [Ipumepbl XMMUYECKUX SIBJICHHI: a) ropeHue
Maruus; 0) B3aUMOJEMCTBHE COJITHON KUCIOTHI ¢ MPaMOpPOM WJIM MEJIOM; B) MOJy4eHHE THAPOKCUIA MEIU
(I1); T) pacTBOpeHHE MOTYYEHHOIO THAPOKCUAA B KUCIOTaX; 1) B3aumoaencTue okcuaa menu (I11) ¢ ceproit



KHUCJIOTOM IpH HAarpeBaHUM; €) DPa3JIoKEHHE IepMaHraHaTa Kajus; ) B3auUMOJeHcTBHE pa30aBICHHBIX
KHUCJIOT C METaJlJIaMHU.
JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIBI M CIIUPTA MO0 HCUE3HOBEHUIO UX
Kanenb Ha ¢uibTpoBaibHOW Oymare. 4. OkucieHue MeAM B IUIAMEHHM CIHUPTOBKM WJIM TOpENKH. 5.
[TomyTHEHHE W3BECTKOBOW BOJbI OT BBIIBIXaEMOro yriekucioro rasza. 6. [lomyuenue yriekuciaoro rasza
B3aMMOJICHICTBUEM COJIbI M KHCJIOTHI. 7. 3aMelieHne Meau B pactBope xiopuaa meau (I1) sxemezom.
IIpakTnueckas padora Ne 4
[Tpu3HaKM XUMHYECKHX PEaKIUil 1 UX KiaccuuKarus.
IIpakTHyeckass padora Ne S
[IpurorosiieHne pacTBoOpa caxapa ¢ 3aJaHHOW MacCOBOM JIOJIEH.

Tema 6. Teopusi 3J1eKTPOJMTHYECKON JAUCCONHUANMUA M CBOMCTBA KJIACCOB HEOPraHUYEeCKHX
coeiuHeHnuii (19 u)

[TonsiTue 00 3MEKTPOIUTHUECKON IUCCOLMALMU. DJIEKTPOJIUTHl M HEDJIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMU JIEKTPOJIMTOB C PA3IUYHbIM THUIIOM XUMHUYECKOW cBsi3U. CTENeHb 3JIEKTPOIUTUYECKON
nuccounanuu. CuibHbIE U clladble 3JIEKTPOJIUTHL.

OCHOBHBIE TOJIOKEHUSI TEOPUH DJIEKTPOIUTHUECKON aucconuanu. VIoHHble ypaBHEHUS peaKIMid.
VYcioBust MpoTeKaHus peakuu oOMeHa MEKy JIEKTPOJIUTaMU J0 KOHIIA B CBETE HOHHBIX MPEACTABICHUI.

Knaccudukaius HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. J[luccoumanus KUCIOT U HUX CBOHCTBA B CBETE TEOPHUU
NEKTPOJUTHYECKOW  aucconuanuu. MOnekylsipHble ¥ HOHHBIE YPaBHEHMsSI pEaKkUMil  KHUCIOT.
B3anMoeicTBre KUCIIOT ¢ MeTaUIaMH. DJIEKTPOXUMUYECKUN sl HANIPSHKEHUH MeTauioB. Bzanmoeiicteue
KHCJIOT C OKCHJIAMHM METauIOB. B3auMOJEHCTBHME KHCIOT C OCHOBAHMAMHU - PEAKUUS HEUTpaln3alyu.
BsaumopneiictBue kucior ¢ consmu. Mcnosib3oBaHue TaOMILBI PACTBOPUMOCTH JJISXAPAKTEPUCTHKHU
XUMHUYECKNX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaaccuukanus. Jluccouuanusi OCHOBAaHMHW M HX CBOWCTBA B CBETE TEOPHUH
ANEKTPOJUTHYECKON AMCCONManMK. B3auMoaeicTBue OCHOBAaHWN C KHCIIOTaMH, KUCIOTHBIMU OKCHJIAMH U
coyisiMu. Vcnonb3oBaHue TabaUIbl PACTBOPUMOCTH Ul XapaKTEPUCTUKU XUMHUECKUX CBOWCTB OCHOBAaHUM.
Pasnoxenne HEPaCTBOPHUMBIX OCHOBaHUU npu HarpeBaHMH.
Conu, ux xnaccupuKamus ¥ IACCOUMALNS PA3IUYHBIX THMOB cojieil. CBOWMCTBa coJie B CBETE TEOPUH
NEKTPOJUTHYECKON Jucconanuu. B3aumonencTBue coJjied ¢ MEeTaulaMH, YCIOBHS NPOTEKAHMS 3THX
peakumii. B3auMmopeiicTBue cojieii ¢ KHCIOTaMH, OCHOBaHUSIMH M COJIAMH. lcmosib3oBaHWE TaOHIIBI
PaCTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O060061eHne cBeieHN 00 OKcraax, X KIacCU(PUKALUN U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psaapl METALIOB M HEMETALIOB. ['eHeTmdeckas CBA3b MEXAYy KIacCaMH
HEOPraHMYECKUX BEILECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuuu. OKUCIUTEIh U BOCCTAHOBUTENb, OKUCJIEHHE W
BOCCTAHOBJICHUE.

Peakuun wHoOHHOrO oOMEHa M OKUCIMTEIbHO-BOCCTAaHOBUTEIbHBbIE peakiuu. CocraBieHue
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUi METOJIOM 3JIEKTPOHHOTro OanaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KUCJIOT U COJIEH B CBETE IIPEJICTABICHUN 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLECCAX.

JemoncTpanum. VcnpiTaHue BEIIECTB M UX PAacCTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCHUMOCTh
3JEKTPONPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpauuu. B3auMoleilcTBUE IIMHKA C CEPO, COJITHOM
kucinotol, xinopuaom meau (I1). T'openue marnus.

JlabopaTopHble onbIThI. 8. Peakiiuy, xapakTepHble AJIsl PACTBOPOB KUCIOT (COSIHON MIIM CEPHOM).
9. Peakiuu, xapakTepHble Uil pacTBOPOB Iuenoueil (rugpokcuyioB HaTpus win kanus). 10. [lonydyenue u
CBOMCTBa HEPACTBOPUMOIO OCHOBaHMs, Hanpumep rugpokcuga meau (II). 11. Peakuuu, xapakrepHbie s
pacTBOpoB coJeit (Hampumep, s xinopuaa mean (II)). 12. Peakuun, xapaktepHble 111 OCHOBHBIX OKCHJIOB
(manpumep, ans okcuja kanpliyg). 13. Peakuuu, xapakTepHble 1Jii KUCIOTHBIX OKCHIOB (Harpumep, s
YTJIEKUCIIOTO ra3a).

IIpakTHyeckas padora Ne 6

CBoiicTBa AJIEKTPOJIUTOB

IIpakTHyeckas padora Ne 7
DKcnepuMeHTanbHOE pemenue 3aaad mo TOI



III. TemaTuveckoe MIIAHMPOBAHUE
¢ YKa3aHMeM KOJIMYeCTBA Yac0B, OTBOAMMBIX HA OCBOCHHE KAXKI0H TeMbl

PabGouas mporpamma paccumtana Ha 68 dacoB, 2 yaca B Heaento, 34 yueOHbIX Henenun.B TedeHue
roJia IJIaHUPYETCsI MPOBECTU KOHTPOJIbHBIE pabOThI-S YacoB, HA MpaKTUYECKue paboThI-4 yaca

Ne i/ | Tema pa3nena Bcero | B Tom uncie
yacoB | K/p | Dkckypeuu | Ip/p
1 Brenenne 64 1
2 ATOMBI XUMHUYECKHUX JIEMEHTORB 10 4 1
3 [IpocTrie BemecTBa T4 1
4 CoenuHeHUss XUMUYECKHUX JIEMEHTOB 149 1 2
5 N3Menenus, mpoucxoasue ¢ BEMEeCTBaMu 114 1
6 PactBopenue.PactBopsl. CBOMCTBapaCTBOPOBIIICKTPOJIUTOB | 164 1
7 O06o001eHre u cucTeMaTu3aius 3HaHUH| 10 Kypcy 44 1
Hroro 68 5 4
IToypouyHoe niiaHupoBaHue
Koi-Bo
Ne /i HanmenoBanue Tem u paszieinon 4ACOB
Tema 1. BBeieHue B xuMuio (7 4acoB)
1 Bonubiii unctpykTax mo Th npu pabore B kabunere xumun. [Ipenqmer XuMum. 1
BerectBa 1 ux cBOMCTBa. XMMHUCCKHUI 3JIEMEHT U (POPMBI €0 CYIICCTBOBAHMSI.
2 [peBpamenus BemecTB. HekoTopbie HCTOPUYECKHE CBEACHUS 10 XUMHHU. 1
3 [lepronnyeckas cucrema XxuMudeckux anementoB J.M.Menneneesa. 3Haku 1
XAUMHAYECKUX DJIEMECHTOB.
4 Xumuueckue Gpopmyinel. OTHOCHTENbHAS ATOMHAS U MOJICKYJISIpHAS MacChl. 1
5 MaccoBas 1015 3JIeMeHTa B COeIMHEHUHU 1
6 Hucrpykrax no Th. IlpakTnyeckas padora Nel «JlaGopatopHoe 000pyoBaHUE U 1
00palleHHE C HUM.
7 Hucrpykrax no Th. IlpakTnueckas padora Ne2 «[Ipurorosienue pactsopa ¢ 1
3a1aHHON KOHLEHTpaLeh»
Tema 2. ATOMbI XMMHYECKHUX 3JIeMEeHTOB (9 yacoB)
8 OCHOBHBIE CBEJICHUS O CTPOCHHUH aTOMOB. M30TOITBI 1
CrpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB XUMHUYECKHX dy1eMeHToB Ne 1-20. 1
10 Meramnueckrue 1 HEeMETANIMYECKU € CBOMCTBA MIEMEHTOB U UX U3MEHEHMUE B 1
MEPUOIMUECKON TaOIUIIE.

11 HonHast xuMuUecKas CBsI3b. 1

12 KoBanenTHas xumudeckasi CBS3b. 1

13 KoBasienTHas monspHas XUMHIECKasl CBSA3b. JNEKTPOOTpULIATeIbHOCTE (D0). 1

14 Merannuyaeckas cBs3b 1

15 Cucremarnsanusa 1 0000IIEHNE 3HAHNUHA 110 TEME «ATOMBI XUMUYECKHUX DJIEMEHTOBY. 1

16 KonTtpoabnas padora Nel o reme « ATOMBI XUMHUYECKUX 3JIEMEHTOB 1

Tema 3. IIpocThie BenecTBa (6 4acoB)

17 [IpocTeie BemecTBa-MeTamibl. Amtorponus. [IpocTeie BenecTBa-HeMeTauib. 1

18 KonuuectBo Bemecta. Monb. MossipHas Macca MoJIsIpHBIH 00beM ra3oB.. 1
19-20 Pemienue 3a1au ¢ UCNOIB30BaHUEM MOHATHI «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAs 2

Maccay, «MOJISIPHBIA 00bEM», «IIOCTOSTHHAsT ABOTaIpoy
21 [IpoBepounas paboTa 1o uroram 1 TpuMecTpa 1
22 Pemenue 3anau 1
Tema 4. CoequHeHNsi XMMHU4YECKUX 3j1eMeHTOB (14 yacoB)

23 Crenens okucnenns. Hauano HOMEHKIIATYpbl OMHAPHBIX COSTUHEHUH 1
24-25 Oxcuipt 2
26-27 OcnoBanud. CteneHb OKHCIEHHS U 3aps]] HOHA B CPAaBHEHUU 2
28-29 Kucnorsr 2




30-31 Comnu 2

32 AMop(dHBIC U KPUCTAJUTMYECKHE BEIIECTBA. THITHI KPUCTAITHUECKUX PEIIETOK 1
33 UYuctele BemiecTBa U cMecu. CocTaB cMeceli (MaccoBast M 00bEMHAs JI0JIM KOMITOHEHTOB 1
B CMECH)
34-35 Pemenue 3aay Ha CMECH. 2
36 KonTtpoabnas padora Ne 2 o teme «CoequHEHU XUMHUYECKUX 7IEMEHTOBY 1
Tema 5. U3meHenusi, npoucxoasinue ¢ Bemecrsamu (13 yacon)
37 ®u3nYecKue IBJICHUS B XMMUHU KaK OCHOBA paszeneHus cmeceil. [lpusHaku v ycioBus 1
TEUEHUS] XUMUYECKUX PEAKIUi
38 3aK0H COXpaHEHMsSI MaCChI BEIIECTBA. Y PABHEHUS XUMHUIECKIX PEAKITHM. 1
39 Pacyerbl o XMMHUUYECKUM ypaBHEHUIM 1
40 Peakuuu paznoxenus: Peakuuu coequnenus. [lonsiTue o nenoukax nmpeBpamieHuu. . 1
41 Peaknnu 3amertienns. Psg akTHBHOCTH METaJIJIOB 1
42 Peakuuu oOMeHa. Y ClIOBUS UX MPOTEKAHMSI 10 KOHIIA 1
43 [IpoBepounast paboTa 1Mo uroram 2 TpuMmecTpa 1
44-45 Turer XUMUYECKUX peakIuii Ha mpuMepe CBOMCTB BoAbL. [lonsTue o 46-ruapomnuse 2
46-47 Pemienue 3a1ad 1o ypaBHEHUSIM pPeaKLIMii 2
48 KonTtpoabnasa padora Ne 3 o Teme «/I3mMeHeHHs, TPOUCXOMAIINE C BEIIECTBAMMN 1
49 Hucrpykrax no Th. IlpakTnyeckas padora Ned «[Ipu3Haky XUMHYECKUX PEAKIUN U 1

HX KJIACCHU(UKAIISI

Tema 6. Teopus 3J1eKTPOJTUTHYECKOI TMCCOIUANMU M CBOIMCTBA KJIACCOB HEOPraHU4YecKuX coequnenuii (19

YacoB)
50 OnekTponuTudeckas aucconuanms. OCHOBHEIE monoxeHus TI/] 1
51 Kucnors! B ceere TO/] 1
52 OcuoBanus B ceere TO/], 1
53 Oxcuanl 1
54 Comnu B cBere TOJ] 1
55 Peakiinu nonHoro oomMeHa 1
56-57 CocraBiieHHE PeaKIuii HOHHOI0 OOMEHa. 2
58-59 OKHCITUTENHHO-BOCCTAHOBUTENBHBIC PEAKITIU 2
60 Hucrpykrax no Th IpakTtuyeckas padora Ne 6 «CBoiicTBa 3IEKTPOIUTOBY 1
61 » IIoHsITHE O TEHETUYECKOM CBI3U MEXY KJIacCaMU HEOPTraHUYECKUX COCTUHEHUN 1
62 [ToaroroBka K KOHTPOJIBHOM pabore 1o TeMe « T eopus IEeKTPOIUTHUSCKON 1
JIMCCOITMAIINK U CBOHWCTBA KJIACCOB HEOPTAHMYECKUX COCTUHECHUN
63 Hrorosas koHTpoIbHAS paboTa 1
64 HNucrpykrax no Th 1
IIpakTu4yeckas padora Ne 7. «DkcnepuMeHTaNbHOE penieHne 3aaad mno Ty
65-66 PerieHre 3a1a4 o ypaBHEHHUSIM peakiinii Ha U30BITOK 2
67 OKHCITUTENBHO-BOCCTAHOBUTENILHBIC PEAKI[MK COCTABICHHE JIEKTPOHHOrobanaca 1

68 Hrorosoe 3aHsATHE IO KypCy 8 Kiacca. 1




