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[Iporpamma ydaeGHOTO TIpeIMeTa «XUMHUsI» Ha YPOBHE OCHOBHOTO 001Iero 00pa30oBaHUs COCTaBJICHA B
COOTBETCTBUH ¢ TpeboBaHUsIMHI DerepabHOT0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa OCHOBHOTO
obmero oopazoanus (I1pukaz MO u H PO o117.12.2010 Ne 1897), IIpumepHOii OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHus M0 y4eOHBIM MpeaMeTaM Xumus 8-9 kiacc
Ha ocHoBe aBTopckoii mporpammbl O.C. INabpuensna (I"'abpuensa O.C. nporpamma Kypca xumuu uist 8-11



KJIacCOB 0011e00pazoBaTebHbIX yupexaenuit M: /Ipoda,2010r) u ocHOBHON 00pa3oBaTeIbHON TPOrPaMMO
ocHoBHOro o6miero oopazosanrss MbOY COIII ¢. Bapapuno Tamanmuackoro paiiona [len3enckoii obmactu
umenu ['epos Coerckoro Coroza A.U. [lemuna.

B yue6noM mmane MBOY  COI ¢ BapBapuno Tamanuackoro paiona [lenseHckoit o6iactu UMEHH
I'eposi Coerckoro Coroza AWM. JlemuHa npenycMaTpuBaeTcs H3Y4EHHE Kypca «XUMHUS» Ha CTYINEHH
OCHOBHOTO 00111ero 00pa3oBaHus B KauecTBe 00s3aTeNIbHOTO MpeameTa B 8-9 kinaccax B o0uiem oobéme 136
4acoB, B 8 ki1acce-68 yacoB (2 yaca B HefeN0), B 9 kitacce-68 yacoB (2 yaca B HEJEINIO).

I[lnanupyemMblie pe3ybTaThbl H3yYeHUs] Y4eOHOro npeamMera «XumMusp» 8 kiacc.

BocbMHKIIACCHUK HAYYUTCS:

* OIMCHIBATH CBOWCTBA TBEPIBIX, KUIKHX, [A3000pa3HbIX BEIIECTB, BHIIENSA UX CYIIIECTBEHHBIE IPU3HAKY;
*XapaKTepu30BaTh BEIIECTBA I10 COCTaBY, CTPOEHHUIO U CBOMCTBAM, YCTaHaBIMBATh IPUYMHHO-
CJIC/ICTBEHHBIE CBSI3U MEXTy JAHHBIMHU XapaKTepUCTUKAMU BEILIECTBA;

*PaCKpbIBATL CMBICII OCHOBHBIX XHWMHYCCKUX HOHATHH «aToM», «MOJICKYJIay, «XUMUYECKUUN 3JICMEHT,
«IIPOCTOE BEIIECTBOY, «CJIOKHOE BEIIECTBOY, «BAICHTHOCTDY, UCTIONB3Ys 3HAKOBYIO CUCTEMY XUMUH;

* M300pakaTh COCTAaB MPOCTEHUIIMX BEMIECTB C MOMOIIBI0 XMUMHYECKUX (DOPMYN M CYIIHOCTh XMMHUYECKUX
PEeaKIIuii ¢ TOMOIIBIO XUMHUYECKUX YPaBHEHH;

* BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, a TaKKe€ MacCOBYIO JOJIIO
XUMHYECKOT'0 2JIEMEHTa B COSTMHEHUSIX JUTS OLIEHKH MX TIPAKTHYECKOM 3HAYMMOCTH;

* CpPaBHMBATh I10 COCTaBY OKCH/Ibl, OCHOBAHUS], KUCJIOTBI, COJIY;

* KJIaCCU(UIMPOBATH OKCHJIBI U OCHOBAHUS [0 CBOMCTBAM, KUCIIOTHI U COJIU IO COCTABY;

* TIOJIE30BATHCS JIA0OPATOPHBIM 00OPYIOBAHHEM M XMMHIECKOH TIOCYIOM;

* MPOBOAHUTH HECIIOKHBIE XUMHYECKHE OIBITHI M HAOMIOJEHHUS 32 U3MEHEHUSIMU CBOWCTB BEIECTB B
MpOIIeCCe WX MPEBpaIlleHHid; COOMI0aTh MpaBWia TEXHUKH OE30MacCHOCTH TPY MPOBEACHUH HAOMIOJICHUN U
OIIBITOB;

¢ pas3jyaTh SKCIICPUMCECHTAJIbHO KHCJIOTEI 1 IlIéJ'IOLII/I, IMOJIB3YyACh MHANKATOPaAMMU,

Oco3HaBaTh HEOOXOAMMOCTb COOMIOICHUSI Mep OE30IMaCHOCTH MPU OOPAILEHUH C KHCIOTaMH U IIEI0YaMH.

* PacKpbIBaTh CMBICI IeproIueckoro 3akona . 1. Menneneena;

* ONMCHIBATH M XapaKTEPU30BaTh TAOIUUHYIO (POPMY MEPHOTIMIECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB;

* XapaKTepHU30BaTh COCTaB aTOMHBIX SIEP U paclpe/eleHHe YHCa 3JIEKTPOHOB IO AJIEKTPOHHBIM CIOSM
aTOMOB XHUMHUECKHX 3JIEMEHTOB MAIBIX NIEPHOIOB EPUOIMUECKON CUCTEMBI, a TAKKE KaJIUsl M KaJTbLIWS;

* pa3iyarh BUJIBl XUMHYECKON CBA3M: MOHHYIO, KOBAJICHTHYIO MMOJIPHYI, KOBAJICHTHYIO HEMOJSIPHYIO H
METAUTUYECKYIO;

* U300paXkaTh AIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 00PA30BAHHBIX XMMHUUECKUMU CBSI3SIMU PA3HOTO BUIA;
* BBIBIISITH 3aBUCHMOCTH CBOMCTB BEILIECTB OT CTPOEHMS UX KPUCTALIMYECKUMX PEUIETOK: MOHHBIX, aTOMHBIX,
MOJIEKYJIPHBIX, METAJUTMYECKUX;

* XapakKTepu30BaTh XUMHUYECKHE DJIEMEHThl M UX COCJUHEHHMS Ha OCHOBE IIOJOKEHHS DJIEMEHTOB B
MEPUOIMIECKOM cCTEME M OCOOEHHOCTEH CTPOEHHS X aTOMOB;

* XapaKTepHU30BaTb HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHE MEPUOAMUYECKOTO 3aKOHA U IEPUOIUYECKON
CHUCTEMBbI XUMHWYECKUX JDJICMCHTOB 21 n. MeHneneeBa; * 0OBICHATH CYTh XUMHWYCCKUX ITPOLECCOB U HUX
MPUHIUIHATIBHOE OTINYUE OT (PU3HMUIECKHUX;

* Ha3bIBaTh MPU3HAKK U YCIIOBHS ITPOTEKAHNUS XUMHYECKHUX PEaKIHH;

* YCTaHaBIIUBaTh MNPHUHAMJIECKHOCTh XMMHYECKOM pEaKIUU K ONpPENeNEHHOMY THUIY 1O OJHOMY U3
KJIACCU(UKALMOHHBIX MPU3HAKOB: 1) MO YMCIy W COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peaKlUu
(peakumM COeMHEHUs, Pa3IoKeHUs, 3aMelleHrs U oOMeHa); 2) MO BBIIEIEHUIO WM TOMIOUIEHUIO TEIJIOThI
(peakimu 3K30TEPMUYECKHE U DHAOTEPMUYECKHE); 3) MO M3MEHEHHIO CTETEeHEH OKHCICHHUS XHMHUYECKHX
9JIEMEHTOB (peaklMh OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIC); 4) MO 00paTMMOCTH TMporecca (peakiuu
oOpaTuMbIe 1 HeOOpaTUMEbIE);

¢ COCTaBJsITb YpaBHCHUA BHGKTpOHHTquCKOﬁ Jucconuanmmy KHCIIOT, L[IGJIO‘-IGﬁ, COHCfI; IIOJHBIC H
COKpalIEHHbIE HOHHBIE YpaBHEHHUS peaklHil OoOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKIIii;

* IPOTHO3UPOBATH NPOJYKTHl XUMHUYECKHX PEAKLHii 10 (hopMysIaM/Ha3BaHUSIM UCXOJHBIX BEIECTB;
OTPEJIENATh UCXOJIHBIE BEIIECTBA IO (hopMysIamM/Ha3BaHUSM IPOTYKTOB PEAKIIUH;

* COCTaBIITh yPaBHEHHS PEAKIMH, COOTBETCTBYIOIIMX MOCICIOBATEIFHOCTH («IIETIOYKe») IMPEeBpaIeHUH
HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KIIACCOB;

® BBIABJIATE B IPOLECCE ODKCICPUMCHTA IMPU3HAKHU, CBUACTCIBCTBYOINHWEC O IIPOTCKAHHUU XHUMHYSCKOM
PCaKm;



* [IPUTOTOBJIATH PACTBOPBI C OMPEAETIEHHON MACCOBOM 0JIEH PACTBOPEHHOTO BELIECTRA;

* OINpENEeNsATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCJIOT W WIEJOYEH IO HM3MEHEHUIO OKpPacKU
WH/TNKaTOpOB;

¢ HOPOBOAUTH KAYCCTBCHHBLIC PCAKIHU, MOATBCPIKAAOIINC HAJIUYUC B BOAHBIX PpPaCTBOpax BCIICCTB
OTJIENIbHBIX HOHOB

¢ ONpCAC/IAThL MPUHAMJICIKHOCTD HCOPTaHWMYCCKUX BCHICCTB K OJHOMY H3 H3YUCHHBIX KJIaCCOB/Fp}IHHI
METaJUTbl ¥ HEMETAJUIbL, OKCH/IbI, OCHOBAHHUSI, KUCJIOTBI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 MX HA3BAHUSIM;

* OIPEIENIATh BAJICHTHOCTh U CTENEHb OKHUCIICHUSI JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH ()OPMYIIBI HEOPTraHMYECKUX COCMHECHHN IO BAJICHTHOCTSM U CTEMCHSIM OKHICIICHHUS DJIEMEHTOB, a
TaK>Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIIE paCTBOPUMOCTH KUCJIOT, OCHOBAHHIA U COJIEH;

® O6’b$ICH$ITB 3aKOHOMCPHOCTU H3MCHCHUA (1)I/ISI/II-IGCKI/IX U XUMHYECKUX CBOMICTB IMPOCTBIX BCIICCTB
(MeTayyioB M HEMETa/NIOB) M HUX BBICHIMX OKCHUIOB, OOpa30BaHHBIX JJIEMEHTAMH BTOPOTO U TPETHEro
TIEPHO/IOB;

* Ha3bIBaTh OOILME XMMHYECKHE CBOICTBA, XapaKTEPHBIE IJIsI TPYIIT OKCHIIOB: KHCIIOTHBIX, OCHOBHBIX;

¢ Ha3bIBAThb O6HII/IG XUMHUYCCKUC CBOﬁCTBa, XAPaKTCPHBIC JIA KaXJ0ro M3 KJIIACCOB HEOPTaHUYCCKUX
BEILIECTB: KUCIIOT, OCHOBAHHH, COJIEH;

* IPUBOAUTH TMPHUMEPHI PEaKIUil, MOATBEPXKIAIONINX XUMHUECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHWI 1 COJICH;

* ONpEAENATh BELIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBUTENIb B OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMSIX;

* COCTaBJISITh OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIN OanmaHC (JUIsi M3YYEHHBIX PpEaKIuid) MO MPeIyIoKEeHHBIM
CXEMaM PEeaKLIvii;

* MPOBOJUTH J1A0OPATOPHBIC OMbBITHL, MOATBEPXKIAIOIINE XUMUYECKHUE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX BEILIECTB;

BocbMHKJIACCHUK MOJTYYUT BO3MOKHOCTH HAYYHTHCSI:

* TPaMOTHO OOpAIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KI3HH,

* 0CO3HaBaTh HEOOXOIMMOCTH COOJIIOACHMS TMPABUI SKOJIOTHUYECKH OE30MacHOrO IMOBENIEHUS B OKPYXKaroIeh
TIPUPOIHON CPEIE;

* MOHUMATh CMBICI M HEOOXOJWMOCTh COONIOJNEHUS MPEANHCAHUN, MpEANaraéMbIX B HWHCTPYKIUAX
MTOMCIIOIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUH U JIP.;

* UCIONB30BaTh MPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TPHU BBIMOJHEHUH HCCIEI0BATEIBCKUX
MIPOEKTOB T10 U3YYEHUIO CBOMCTB, CIIOCOOOB TIOTYYESHHS U PACIO3HABAHUSI BEIIIECTB;

*  pa3BuBaTb  KOMMYHHUKAaTMBHYK0  KOMIIETEHTHOCTb,  MHCHOJB3ysl  CpEICTBA  YCTHOM U
NUCbMEHHOMKOMMYHUKAIIUM TpU padboTe ¢ TeKcTaMu Y4eOHHMKAa M JIONOJHUTENIBHON JHUTEepaTypoH,
CIIPaBOYHBIMU TaONUIIAMH, TPOSBISATH TOTOBHOCTh K YBRKEHUIO WHOW TOYKU 3PEHUS TPU OOCYXKIECHUH
Pe3yJIbTAaTOB BBIOJIHEHHOW PAbOTHI,

* OOBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEHIECTBAX W XUMHYECKHX TpOIeccaX, KPUTUYECKH OTHOCHUTHCS K
MICEBJOHAYYHON WHGOpMAIMK, HETOOPOCOBECTHOM peKJiaMe, Kacarollehcsl HWCIOJB30BAaHUS Pa3TUIHBIX
BEILIECTB.

* OCO3HABATh 3HAUCHUE TEOPETUUECKUX 3HAHUM JIJISI IIPAKTUUECKOM IS TELHOCTH YETIOBEKa;

* ONHCHIBATH M3YUEHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSISI IOTHKY CHCTEMHOTO aHAITN3a;

¢ NPUMCHATH 3HAHUA O 3aKOHOMCEPHOCTAX HepHO)IquCKOﬁ CUCTEMBblI XHUMHWYCCKUX DJDIJIIEMCHTOB I
OOBSICHEHUSI ¥ TIPEIBU/ICHHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BuBaTh HWHGOPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEJCTBOM YIUIyOJeHUS 3HAHUW 00 wucTOpuUu
CTAHOBJICHUS XWMHUYECKOM HayKu, €€ OCHOBHBIX MOHSATHUH, MEPUOJMYECKOTO 3aKOHA KaK OJIHOTO U3
BAOKHEUIIINX 3aKOHOB MpUPOJELI, a TAKXKE O COBPEMEHHBIX JOCTHIKCHUAX HAYKW U TEXHUKH.

* COCTaBIISITh MOJIEKYJISIPHBIE U TOJTHBIE MOHHBIE YPABHEHUS 0 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

* NPUBOAWUTH IPUMEPHI pPEaKUMM, MOATBEPKAAIINX CYIIECTBOBAHUE B3aWMOCBSI3M MEXAY OCHOBHBIMH
KJIaCCaMU HEOPraHMYECKHUX BEILIECTB;

* IPOrHO3UPOBATH PE3YJbTAThI BO3ACHCTBHS Pa3IMUYHbIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEaKLIHHL;
* TMPOTHO3MPOBATh pE3yJbTaThl BO3JCHCTBHUA pa3IMYHBIX (PAKTOPOB HAa CMEUICHHE XHUMHUYECKOTO
aBHOBECHSL.

* IPOrHO3UPOBATh XMMUUECKHE CBOMCTBA BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS;

* IIPOrHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSBIIATH OKUCIUTENbHBIE UM BOCCTAHOBUTENIBHBIE CBOMCTBA C
YUETOM CTENEHEN OKHUCIIEHUS AIEMEHTOB, BXOAIIMX B €0 COCTaB;

* BBISIBIISITH CYILLIECTBOBAHME TEHETUUECKOM B3aUMOCBSI3U MEX/TY BEIIECTBAMU B PS/LY: IPOCTOE BEIIECTBO — OKCHJT
— TUJIPOKCHUJT — COJTb;



¢ OpraHU30BbIBATH, IPOBOAUTH YUYCHHUYCCKHUE IPOCKTHI IO HCCICAOBAHUIO CBOMCTB B€HICCTB, HUMCIOIINX
BaXXHOC MMPAKTUICCKOC 3HAYCHNC.

1. Conep:xanue yueOHOro npeamera «XumMus» B 8 Kiacce

Tema 1. BBenenue B xumuio (7 4)
XumHs — HayKa O BELIECTBAX, UX CBOMCTBAX U MPEBPALLECHUSIX.
[onsiTe 0 XUMHYECKOM 37eMEHTe M (DOpMax ero CyIIECTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTBIX U CIOKHBIX
BELIECTBA
[peBpamienus BemecTB. OTIMYMEe XUMHYECKHX PEAKIMA OT (DM3MYECKHX SBIEHUH. Poib XUMHUH B KU3HH
YEeJoBeKa.
Kparkue cBeneHus 3 HCTOpUU BO3HUKHOBEHHUS 1 pa3BuThst xumun. [lepuon amxumuu. [Tonsitue o dpunocodheckom
kamHe. Xumug B XVI B. PazButne xumum Ha Pycu. Poiap OTed4eCTBEHHBIX YYEHBIX B CTaHOBJICHUH
XUMHUYECKOU Hayku - paboTtel M. B. JlomonocoBa, A. M. bytneposa, /I.1. Menneneesa.
XHUMHUYECKasi CUMBOJIMKA. 3HAKM XMMHYECKUX 3JIEMEHTOB M IPOUCXOXKJECHUE HUX Ha3BaHUU. XMMHUYECKHE
dopmyier. Uaekcsr u kodddummeHTsl. OTHOCUTENBHBIC aTOMHAsi M MOJICKYIISIpHAs Macchl. Pacuer MaccoBoii
JIOJTA XUMUYECKOTO AJIEMEHTa 110 (hOpMYJIe BELIIECTBA.
[lepuonuueckas cucrema xumudeckux asnemMeHToB [[. M. MenneneeBa, ee CTpyKTypa: majibie U OoMblive
HEPUO/IbL, TPYIIBI U MOATPYNIIHI (TJIaBHAs M ToOouHas ). [lepromueckast cucrema Kak CripaBO4HOE
nocoOue JUisl MOMyYeHHs CBEICHUI O XUMUYECKUX JIEMEHTaX.
Pacuernble 3agaun. 1. HaxoxeHue OTHOCUTENIBHOM MOJIEKYJISIPHOW MacChl BEIIECTBA 110 €r0 XUMUYECKOU
dopmyne. 2. Berunciaenne MaccoBOr JOJIM XUMUYECKOTO 3JIEMEHTA B BEILIIECTBE 110 €ro hopMmyJe.
IIpakTyeckas padora Ne 1
[IpaBuna TexHuku OezomacHOCTH MpH pabore B XUMUUeckoM kabunere. JlabopatopHoe oOopymoBaHue u
00palleH1e C HUM.
Tema 2. AtoMbl XuMHYeCKHX 3J1eMeHTOB (11 1)
ATomBl Kak (opma CyIIeCTBOBAaHUS XMMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOEHHUH aTOMOB.
JlokazaTenbcTBa CIOKHOCTU CTpoeHHs aToMoB. OnbIThl Pezepdopaa. [InanerapHast Mofens CTpoeHus aToMa.

CocTtaB aTOMHBIX s/iep: MPOTOHBI M HEUTpPOHBI. OTHOCUTENbHAS aTOMHasi Macca. B3auMOCBS3b TOHSTHI

«TIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAS aTOMHAs Macca.

N3menenue yncia NpoTOHOB B s1/Ipe aToMa - 00pa30BaHUE HOBBIX XUMUYECKHX JIEMEHTOB.

M3meHeHue uncna HEWTPOHOB B sApe aroMa - oOpazoBaHHe W30TONOB. COBpEMEHHOE OIpEACNCHUE MOHSTHS
«XUMHMYECKHH 31IeMeHT». 30ToIbI Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XUMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHUE MEKTPOHHBIX 00O0JIO0UEK aTOMOB XMMHUYECKUX 3neMeHToB Nel-20 mepuommueckoit
cucremsl JI. I. MenzaeneeBa. [lonsTre 0 3aBEpIIICHHOM U HE3aBEPIIEHHOM 3JICKTPOHHOM CJIO€ (SHEPreTHYECKOM
YPOBHE).

[lepnoguueckast cuctema xumuueckux snemeHToB JI. M. MenzaeneeBa u cTpoeHUE aTOMOB: (PU3HMUECKHI
CMBICJI TTOPSIKOBOTO HOMEPA AJIEMEHTa, HOMEpA IPYIIIbL, HOMepa Nepruo/ia.

M3meHeHue yrcna 37IeKTPOHOB Ha BHEIITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOro 3JIeMeHTa - 00pa3oBaHue
MOJIOKUTEIBHBIX M OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METaUIOB W HEMETAILIOB.
[Tpy4rHBI N3MEHEHHST METATHYECKUX U HEMETAUTMIECKHIX CBOMCTB B MEPUOJIaX U TPyIIIax.

O6pazoBanue OuHapHBIX coequHeHmid. [ToHsTHE 00 MOHHOM CBs3H. CXeMbl 00pa30BaHUs MOHHOM CBSI3HL
B3aumopeiicTBie aTOMOB XMMHUECKHUX 3JIEMEHTOB-HEMETAIIIOB MEX1y cO00M - 00pa3oBaHHe JBYXaTOMHBIX
MOJIEKYJI ITPOCTHIX BelecTB. KoBasieHTHAs! HEMoJsipHast XUMAYECKast CBS3b.

DNeKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBL.

BiaumopeiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIIOB MEXIy co00i — oOpa3oBaHHMe OMHAPHBIX
COEIMHEHUI HEMETAIUIOB. DJIEKTPOOTPUIIATEILHOCTD. [ [OHSTHE O KOBAJIEHTHOM MOJIIPHOM CBSI3H.

BiaumopeiicTBue aTOMOB XHMHUECKHUX DJIEMEHTOB-METANIOB MEXAy co00il - 00pa3oBaHNE METALTMYECKUX
KpUCTAILIOB. [[oHsATHE O METAIUTMYECKOM CBSI3U.

JdeMoncTpauuu. Mozenn aTOMOB XMMHUYECKUX JIEMEHTOB. [lepronnyeckas cucreMa XMMUYECKUX 2J1EMEHTOB /1,
N. Meuneneena.

Tema 3. IlpocTteie BemecTBa (8 1)

[TonoxxeHne METaIIOB M HEMETAUIOB B IIEPUOJIMYECKOMN cucTeMe xuMudeckux snemeHToB JI. M. Menneneena.
Baxneifiie mpocThie BEHIECTBAa - METAIUTBL JKENe30, aTFOMUHHMN, KalblMi, MarHui, HaTpwii, kammid. Oorme
(hu3IYecKre CBOMCTBA METAJIIOB.

Bakneifime mpocThie BEMECTBa - HEMETAILIBI, 00pa30BaHHBIE aTOMaMU KHUCIOPO/a, BOJOPOA, a30Ta, CEpPhl,
docdopa, yraepona. CriocoOHOCTh aTOMOB XMMHUUYECKHX JJIEMEHTOB K 0OpPa30BaHMIO HECKOJIBKUX IMPOCTHIX
BELIECTB - AJUIOTPOIHsL. AJUIOTPOIHBIE MOAM(HUKAIMU KUCITOpoa, (hocdopa 1 oJoBa.



Merainueckue M HEMETAUIMYECKHE CBOMCTBA IMPOCTHIX BemlecTB. OTHOCUTENBHOCTH JEJIEHUS MPOCTHIX
BEILIECTB HA METAIbI K HEMETAILIBI.

[TocTostnuas ABoraapo. KonudectBo BemectBa. Moib. MossipHas Mmacca. MoisipHbIH 00beM Ta3000pa3HBIX
BellecTB. KpaTHble €IUHMIBI KOJIMYECTBA BEIIECTBA — MWJUIMMOJb M KWIOMOJb, MHJITUMOJSpPHAs U
KUJIOMOJISIPHAsI MacChl BEIIeCTBAa, MUJUTUMOJISIPHBINA M KUJIOMOJISIPHBIN 00beMbl ra3000pa3HbIX BEIIECTB.
Pacdertsl ¢ UCTIONIb30BaHNEM TIOHSATHN «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «MOJISIPHBIA 00BEM ra3oBy,
«@TIOCTOSIHHAsE ABOTaipoy.
PacueTrHble 3anaun. 1. BerancieHrne MOJSpHONM MAacchl BEHIECTB MO XUMHUYECKUM (opmyiam. 2. Pacuersl ¢
UCMOJIb30BAaHUEM TIOHSATHH «KOJMYECTBO BELIECTBA», «MOJISIPHAsT Maccay, «MOJSIpHBIA OObEM Ta30By,
«TOCTOSIHHAsE ABOTaIpOY.
Jdemoncrpauuu. HexkoTopsle MeTaiuibl 1 HEMETAJUIbl KOJUYECTBOM BewiecTBa 1 Moiib. Mojenb MOJISIpHOTO
00BeMa ra3000pa3HbIX BEIIIECTB.
Temad. CoeruHeHHsT XUMHYECKHX d1eMeHTOB (13 1)
Crenens okucienus. OnpeneieHne CTeNeHN OKUCICHHS JIEMEHTOB 110 XUMHUYECKOH (opMysie COeTUHEHHUS.
CocraBnenue ¢opmya OWHAPHBIX COEIMHEHM, OOIIMI CrOcOO0 WX Ha3blBaHWUA. BUHApHBIE COCTUHEHUS:
OKCHJIBL, XJIOpHIBI, CyIbduasl u ap. Cocrapnenue ux Gopmyi. [IpeacraBure OKCHIIOB: BOJA, YITICKUCTIBIA ra3 |
HeraleHast u3BecTb. [IpeacraBuTtenu 1eTydnx BOJOPOIHBIX COEIMHEHUI: XJIOPOBOIOPO] M AMMHAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUs. PacTBOprMOCTh OCHOBaHMIA B Bojie. Tabnuiia pacTBOPUMOCTH THAPOKCUIIOB U
coneid B Boge. llpeacraButenu menoyeil: TUAPOKCHIIBI HATpHsl, Kamnsd U Kaiublus. [loHSTHE O KaueCTBEHHBIX
peakuysix. Mnaukatopsl. Vi3MeHeHne OKpacky MHAMKATOPOB B IIETIOYHOM Cpeie.

Kucnotsel, ux cocraB u Ha3zBanus. Kmaccudukammst kucnor. [IpepcraBurenyt KHCIOT: CepHasi, COJSIHAS U
a30THas1. 1I3MeHeHne okpacku MHIMKaTOPOB B KMCIIOTHOM Cpejie.

Conu Kak TpPOU3BOIHBIC KHUCIOT M OCHOBaHWMM. WX cocrtaB u Ha3BaHusa. PactBopuMoOcCTh coiield B BOJIE.
[pencraBuTenu couneii: XJIOpuU HaTpusl, KapOoHat U (ocdar KabIus.

AMOp(QHBIE U KPUCTAINYECKUE BEILIECTBA.

MexMoneKkyIapHbIe B3aUMOAECUCTBUS. THUIBI KPUCTAJUIMYECKUX PEUIETOK: HOHHAs, aTOMHAs!, MOJIEKYJISIPHAs U
MeTaTMYecKast. 3aBUCUMOCTb CBOMCTB BEILIECTB OT THUIOB KPUCTATMYECKUX PEIIETOK.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH TMOCTOSHCTBA COCTaBa JUJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUSL.

Yuctele BemecTBa M cMecu. [IpuMepsl KHUAKUX, TBEPAbIX M Ta3000pa3HbIX cMmeceil. CBOMCTBA YHCTHIX
BemecTB U cMmeceil. Mx coctaB. MaccoBas u oObeMHAs JOIM KOMIIOHEHTA CMeCH. PacueThl, CBSI3aHHBIC C
UCIIOIb30BaHUEM TIOHSATHS JIOIS.

Pacuernsble 3aaaun. 1. Pacder maccoBoii 1 00BEMHOM JI0JIEH KOMITOHCHTOB CMECH BEIIecTB. 2.BrraucieHue
MacCOBOM JI0JIM BEUIECTBA B pacTBOPE MO M3BECTHOM Macce PaCTBOPEHHOIO BEILIECTBA U MACCE PACTBOPUTENS. 3.
Brruucnenue maccel pacTBOPSEMOTO BEIIECTBA M PACTBOPHUTEINS, HEOOXOJAMMBIX [JISi TPUTOTOBJICHUS
OTPEAETIEHHOM MaCcChl PACTBOPA C U3BECTHOM MAaCCOBOM J0JIEH paCTBOPEHHOI'O BEILIECTBA.

JdemoncTpauuu. OO0pa3ubl OKCUIOB, KHUCIOT, OCHOBaHUM M coyied. Moaenu KpHUCTaNIMYECKUX DPELIETOK
XJIOpUAA HATpHs, anMasa, okcuaa yriaepoaa (IV). CrocoOsl pa3nenenus cMeceit, TUCTUILISIUS BOMIBL
JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3iiaMu BEIIECTB Pa3HbIX KJIaccoB. 2. Pa3nenenue cmeceii.
IIpakTnyeckas padora Ne 2 «O4ncTKa 3arpsi3HEHHON OBAPEHHOM COJIN.

IIpakTuuyeckas padora Ne 3

[IpuroroBnenue pacTBopa caxapa ¢ 33JaHHOI MacCOBOM JIONEH.

Tema5.  W3meHeHusi, mpoucxojsitme ¢ Bemecramu (114)

[lonsaTue siBNEHUN KaKk U3MEHEHUH, MPOMCXOASIIMX C BELIECTBaMU. SIBIIEHUSI, CBSA3aHHBIE C H3MEHEHHEM
KPUCTAUTMYECKOTO CTPOSHHMS BEILIECTBA IPH TTOCTOSTHHOM €T0 COCTaBe, (PU3UYecKue sBICHHS.

dusnueckue SBICHUS B XUMUU: TUCTUIUISLMS, KPUCTAJUIM3AlMs, BBIMAPMBAHUE M BO3TOHKA BEIIECTB,
HEeHTpU(YTUpOBAHFIC.

SIBneHus, cBsA3aHHbIE C M3MEHEHHEM COCTaBa BEIECTBA, - XMMHUUYECKHE peakuuu. [Ipu3Haku u ycnoBus
MPOTEKAHUST XUMHUECKUX peakimid. [TorsTre 00 3K30- M SHIOTEPMHUYECKUX PEaKIMsIX. Peakiuu ropeHus Kak
YACTHBIN CITydail SK30TEPMUYECKUX PEAKLIUM, IIPOTEKAIOIINX C BBIICIICHUEM CBETA.

3aKOH COXpaHEHMsS] MacChl BEUIECTB. XMUMHUYECKHE ypaBHEHHS. 3HAUCHUE HHACKCOB M KOA(PUIMEHTOB.
CocrapneHnue ypaBHEHUM XUMUYECKUX PEAKIII.

Pacyerbl Mo XuMu4ecKMM ypaBHEHUsIM. PellleHue 3aa4 Ha HaXOKICHHE KOJIMYECTBA BEIIECTBA, MAcChl WU
o0beMa MPOYKTa PEAKINH IO KOJTMIECTBY BEIIECTBA, MACCE MUITH 00bEMY UCXOTHOTO BEIIeCTBA.

Pacuerpl ¢ nMCHONB30BaHUEM TMOHATHS «IOJSD», KOTJa MCXOIHOE BEILECTBO JAHO B BHJE pPacTBOPA C 33JaHHOMN
MacCOBOM /1071l paCTBOPEHHOTO BEIIECTBA WM COJIEPIKUT OIPEICIICHHYO J0JIO ITPUMECEH.

Peaxim paznosxenus. [lonsitue o ckopoctr xummdeckux peakimid. Karamzaropel. @epMeHTHI.
Peakiuu coenmnenus. Karanutudyeckue W HeKaTanuTHueckue peakiuu. OOpaTumblie W HeoOpaTUMbIC



PEaKLIMML.
Peakin  3amemieHus. OJEKTPOXMMMYECKUN DA HaNpsDKEHUH METAUIOB, €ro  MCIOJb30BaHUE Ui
MPOTHO3MPOBAHUSI BO3MOYKHOCTU IPOTEKAHUS PEAKLIUM MEXIy MeTalaMd W PacTBOpaMy KHCIOT. Peakipn
BBITECHEHUS OJJTHUX METAJLIOB U3 PACTBOPOB UX COJIEHU IPYTMMH METAIIAMU.

Peakuuu obmena. Peakuuu HeiiTpanuzanun. Y ciaoBus MpoTeKaHus peakiuii oOMeHa B pacTBOpax JI0 KOHIIA.
THUnbl XUMUUYECKUX peaklui (110 MPU3HAKY «UUCIIO U COCTAaB MCXOJHBIX BEUIECTB U IPOAYKTOB PEAKLIUN») HA
IIPUMEPE CBOMCTB BOJbL. Peakius pas3iiokeHus - 3JIEKTpOJIU3 BOAbL Peaknuu coequHeHus - B3auMOJACHCTBUE
BOABl C OKCHUAAMM METAJUIOB M HeMmeTauioB. [lonstue «ruapoxcunae». Peaknuum 3amemeHus -
B3aMMOJICHCTBHE BOJABI C IIEJTOYHBIMH M MIEJIOYHO3EMEIbHBIMU MeTaulaMu. Peakimum oOmeHa (Ha mpumepe
TUIPOIK3a CyTb(pHIA ATFOMUHUS U KapOu/Ia KaIbLus).

Pacyernble 3agaun. 1. BeiuncneHne no XMMUYECKUM YPaBHEHHUSIM MAacChl MJIM KOJIMYECTBA BELLIECTBA I10
M3BECTHOM Macce WM KOJMYECTBY BELIECTBA OAHOIO M3 BCTYNAIOIIMX B PEAKLUIO BELECTB WM NPOAYKTOB
peakimu. 2. BpruncneHne macchl (KOJMYECTBa BeIECTBA, 00bEMa) MPOJYKTa PEaKIMM, €Cd HW3BECTHAa Macca
MCXOJIHOTO BEIIECTBA, COJEPIKAILEIO ONPENENICHHYIO 00 IpuMeceil. 3. BpluncieHre macchbl (KOJIU4ecTBa
BEIIeCTBa, 00beMa) MPOAYKTa PEaKIMW, €CIM W3BECTHAa Macca pacTBOpa M MaccoBas 0N PacTBOPEHHOIO
BELIECTBA.

Jdemoncrpanun. [lpumepsl dusnueckux sBIEHUH; a) IUIaBleHue mnapadguHa; 0) AuPPy3us TyIIUCTBHIX
BEIIECTB C TOpSIIEH JTaMIOYKd HakanuBaHusa. lIpuMepbl XMMHUYECKUX SIBICHHI: a) TOpeHue Maruus; 0)
B3aUMO/ICIICTBUE COJISTHOM KHCIOTBI C MpamMoOpoM WM MeJoM; B) monyudeHue ruapokcuga memu (I1); r)
PacTBOpPEHUE MOTYYEHHOTO TUAPOKCHIA B KUCIOTAX; 1) B3auMozeicTtue okcuaa meau (II) ¢ cepHoil kucnoToi
IpU HarpeBaHuM; €) DPa3JIOKEHHE IEepMaHraHaTa Kajus; >K) B3aUMOJAEHUCTBHE DPAa30aBIEHHBIX KHUCIOT C
MeTaJIaMU.

JlaGoparopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCIAPEHHs BOJBI M CIIUPTA MO MCUYE3HOBEHUIO MX Kallelb Ha
bunbTpoBanbHOU Oymare. 4. OkuciaeHue MeAM B IUIAMEHHM CHHPTOBKM WM ropenku. 5. [lomyTHeHue
M3BECTKOBOM BOBI OT BBIIBIXaEMOI'0 YIJIEKUCIOro rasza. 6. [lomyyeHue yriekucioro rasa B3auMOAEHCTBHEM
COJIbI ¥ KUCJIOTHL. 7. 3aMellieHre Meu B pactBope xiopunaa meau (11) sxenesom.

IpakTuueckass padora Ne 4. IIpuemsl oOparienus ¢ 1abopatopHbiM  00opyaoBaHueM. HarpeBanue BeriecTs B
OTKPBITOM IUTAMEHEY.

IIpakTyeckas padora Ne S«HaOmoneHue 3a ropsiieit cBe4oi»

IIpaxTnyeckas padora Ne 6« Ipr3HaKy XMMIUYECKHX PEaKLMI U UX KJIaCCU(DUKALIS.

IIpakTyeckas padora Ne 7 AHaiu3 OYBbI U BOJIBL.

Tema S. PactBopenne. PactBopsl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB 184.

[TonsiTHe 00 PIEKTPOTUTUUECKON TUCCOIHMAIIMH. DICKTPOIUTHI U HE AJIEKTPOIUTHL. MeXaHU3M AUCCOLUAIINH
JJIEKTPOJINTOB € PA3JIUYHBIM THUIIOM XHMHUYECKOW CBsI3H. CTENEeHb 3IeKTPOIUTHYECKON (OCHOBHBIE
MOJIO’KEHUSI TEOPUM AJIEKTPOJIUTHYECKOW Tuccourani. VOHHbIE ypaBHEHHs peakuuil. YCIOBUS MPOTEKAHUSA
peakiu 0OMeHa MeXIy JIEeKTPOIMTaMH J0 KOHIA B CBETE MOHHBIX MpezcTapieHni. Kinaccudukaims HOHOB U X
CBOICTBA.

Kucnotsl, ux knaccudukanus. JJuccounanus KuciaoT U UX CBOWCTBA B CBETE TEOPUU DIEKTPOIUTHUECKOM
aucconranuy. MoOneKyJIapHble W HOHHBIE YpPAaBHEHMs peakuui KHCIOT. BiaumoneicTBue KHCIOT ¢
MeTajulaMHi. DJIEKTPOXUMHUYECKUI Psifl HAPSDKEHUI METAJUIOB. B3anMozeiicTBHE KUCIOT C OKCHJAaMHU METAJLIOB.
BzanmopeiicTBie KUCIOT ¢ OCHOBAaHUSIMU - PEAKIUs HEUTpanu3aluu. B3auMoaencTBue KUCIOT ¢ COJISIMHU.
Hcnonp3oBaHue TaGIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOWCTB KHCIIOT.

OcHoBanusi, uxX kiaccudukamus. Jluccomumanus OCHOBaHMM W WX CBOWCTBA B CBETE TEOPHUH
IEKTPOJIUTUYECKON Jccolati. B3aumoneiicTBe OCHOBaHMI C KHCJIOTaMM, KHCIOTHBIMM OKCHJIAaMU M
comsimMu.  Mcnonp3oBaHue TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XHMHUYECKUX CBOMCTB OCHOBaHUIL.
PaznosxeHne HepacTBOPUMBIX OCHOBAHHIA IPY HAIPEBAHHNL

Comm, ux knaccuuKaIus ¥ JIUCCOIUAIAS Pa3IMYHBIX TUMOB cosiei. CBOWMCTBa COJIEH B CBETE TEOPHH
NMEKTPOJINTUYECKON Jucconuanuu. B3auMonelcTBue cojel ¢ MeTaljgamMH, YCIOBUS NPOTEKAaHUS 3THUX
peaknuii. B3auMopeicTBue coieil ¢ KHCIOTaMH, OCHOBAaHMSIMH W COJsIMU. Vcmonb3oBaHHWE TaOIHIIBI
PacTBOPUMOCTH 711 XapaKTEPUCTUKHA XUMUUECKUX CBOMCTB COJIEH.

O060011eHme cBeteHni 00 OKCHIaX, X KIACCU(HKAITIA M XHMHUYECKUX CBOMCTBAX.

I'eneTnueckue psibpl METAIOB U HEMETAJIOB. ['€eHeTHyeckasl CBsI3b MEXKIY KJIACCAMM HEOPraHMYECKUX
BEILIECTB

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE.

Peakunu noHHOrO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHHE YypaBHEHUN
OKHCITUTEbHO-BOCCTAHOBUTEIILHBIX PEAKLIMI METOJIOM 3JIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB M HEMETAUIOB, KMCIIOT U COJIEH B CBETE MPEICTABICHUI 00 OKUCIUTEIIEHO-



BOCCTaHOBUTEIBHBIX MPOLIECCAX.

JdemoncTpanuu. VcneitaHue BemeCTB M MX PacTBOPOB  HA  AIIEKTPONPOBOAHOCTh.  3aBHCHMOCTh
3JIEKTPONPOBOIHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpaluu. B3aummonencTBHE IMHKA C CEpOH, COJISTHOU
kucnotou, xiopusioM menu (II). I'openune maruust.

JlaGopaTopHble onbIThL. 8. Peakiiu, XapakTepHble I paCTBOPOB KUCIIOT (COSIHOW WK cepHOM). 9. Peakiumy,
XapakTepHbIE Ul PAacTBOPOB Iuenoudedl (ruapokcuaoB Hartpust win kamusi). 10. Ilomyuenme u cBoiicTBa
HEpacTBOPUMOro ocHoBaHUs, Hampumep rugpokcuna meau (II). 11. Peakium, xapaktepHble IIsi pacTBOPOB
coneit (nanpumep, ais xaopuaa menu (II)). 12. Peakium, xapakTepHbie U1 OCHOBHBIX OKCHIOB (Harmpumep, Jist
okcupa Kanblms). 13. Peakiun, XxapakrepHble AJ1s1 KUCIOTHBIX OKCHIOB (HAaIIpuUMep, JUIsl YITIEKHCIIOTO ra3a).
IMpakTuyeckas padora Ne 8«YcnoBusi MPOTEKAHKS XMUMHYECKUX PEAKIMA MEXKTy PacTBOPaMU 3JIEKTPOJIUTOB JIO
KOHII2»

IIpakTuyeckas padora Ne 9CBoiiCTBa KUCIIOT, OCHOBAHHIA, OKCHIOB U COJIEI»

TemaTuueckoe NIAHMPOBaHKME Y4eOHOT0 MpeaMeTa « XuMms», 8 Kiace.

Ne nn/n Tema ypoka IIpakTHyeckne padoThbl KoJ1-Bo 4.

1 BBenenue. 1 7

2 Tema 1. ATOMBI XUMHYECKHX DJIEMEHTOB 11

3 Tema 2. [IpocTsle BemecTna. 8

4 Tema 3. CoenyHeHU XUMHYECKHUX DJIEMEHTOB 2 13

5 Tema 4. U3MeHeHus1, MPOUCXOAsIIIHE ¢ BelllecTBamMu | 4 11

6 Tema NeS. PacrBopenue. PacTBopsl. CBoiicTBa 2 18
PACTBOPOB JIEKTPOJIUTOB
HToro 9 68




