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Pa6ouas mporpamma ['bOY OOIIl Ne 23r. Cei3panu 1o XMMHUU Ha YPOBHE OCHOBHOTO
obmero oOpazoBanust (8-9 kiaccel) cocraBieHa C yderoM TpeOoBanuii DenepaabHOroO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOI'O 00IIero oopazoBaHus (YTBEPKACH
MIPUKa30M MUHUCTEPCTBA 0OpazoBanus U Hayku Poccuiickoit @enepamuu Ne 1897 ot 17.12.2010
B pemakiuu npukazoB MunoOpHayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015), B
COOTBETCTBUU C OCHOBHOW 00pa30BaTEILHON MPOrpaMMOil OCHOBHOTO 0OIIEro oOpa3oBaHWs
'BOY OOIII Ne 23r. Cei3panu, Ha ocHOBe aBTopckoi mporpammbl O.C. 'abpuensna (Pabouune
nporpammel. Xumus. 8-9 kiaccel / coct. T.J 'amOypuera. - M.: [Ipoda).

Jlst peanuzanuu mporpamMMbl HCTIONB3YyIOTC yaeOHuku: - O.C. I'abpuensn. Xumus 8

kiacc. — M.: llpoda. O.C.I'abpuensn. Xumus. 9 kinacc. — M.: [Ipoda.

B Vue6onom miane OOIT OOO I'BOY OOII Ne23 r. CeBpanu Ha H3y4YCHHE y4eOHOTO
npeaMera «XUMH» OTBOAUTCS B 8 Kiacce 2 yaca B HEENIO, YTO COcTaBisieT 68 4acoB B rof, 9
KJlacce — 2 yaca B HEJIeII0, YTO cocTaBisieT 68 yacoB B roj. iToro Ha ypoBHE OCHOBHOT'O OOIIETO
obpazoBanus — 136 yacos.

B 8-9 kmaccax obyuarorcs aerm ¢ OB3. O6mmumu ocobeHHocTsimu neredt ¢ 3P sBnstorcs
TPYAHOCTH TPOM3BOJIBHON OpraHu3allid, 3aMeIJICHHOCTh WM HMMITYJIbCUBHOCTh, JIETrKas
OTBJIEKAEMOCTh, OBICTPOE YTOMIIEHHE, TPYJHOCTH KOHIEHTpAllMd BHUMAHHs, HapacTaHUe
3aTpyJHEHUN TPU JUIUTEIIFHOM BBHITIOJHEHUH 3aJIaHUN OJIHOTO THUIA W IOHM)XCHHBIH YPOBEHB
MOTHBAIIMH K Y9eOHOU NEATEIBHOCTH. M3yueHne XUMHUH paclIupseT MpeICTaBiICHus AeTeld 00
okpyxaromeM Mupe. JlanHas pabodas mporpamMma COCTaBlIEHA C Y4ETOM MCHUXO(U3UYECKHUX
ocobenHocteil ywamuxcs 3[IP. ApmantupoBaHHas oOpa3zoBaTenbHas MporpamMma IO XUMHUU
CONEPXUT JBa Oyoka: 0Opa3oBaTEeNbHBIA KOMIIOHEHT, KOPPEKIIMOHHBIH  KOMIIOHEHT.
OO0pa3oBarenbHBI KOMIIOHEHT TPE/ICTABJICH 3HAHUEBBIMH XaPAKTEPUCTUKAMH , KOPPEKITUMOHHBII
KOMIIOHEHT MPEJCTaBIIEH BUAaMU JieaTelbHOCTH oOydaromierocs ¢ OB3 Ha ocHOBe 3aKIIOYeHHS
u pexoMengamuii [IMIIK. OGOGs3arenpbHbIMH HampaBlIEeHUSMU PpabOTHl MO pealu3aluu
aJalTHPOBAHHONW  OOpa30BaTeIbHOM  MPOTrpaMMBI [0 XUMHHU B COOTBETCTBHH  C
®I'OC sBnsgercs popMupoBaHUE:

- COLIMaJIbHOW KOMIIETEHTHOCTH. DTa paboTa OCYIIECTBISETCS Yepe3 OpraHu3aluio padoThl Ha
ypoOKe B Tpymnmax, mapax, BBICTYIUIEHHE C COOOIIEHHEM, 3alluTa MPOEKTa, WHIWBUIyaTH3aIlns
TemMna paboThI, peryjspHas CMEHa BHJIOB JEATSIBHOCTH W (opM pabOThl HAa YpOKeE.
MeTa- KOMIETEHIIMH. OJTa pabdoTa OCYIIECTBISETCS Yepe3 OpraHu3allii0 Ha  YpOKe
CaMOCTOSITENILHOM PabOTHI MO KapTOUKaM- CXeMaM, 3aJaHHsIM C AITOPUTMOM JICUCTBUSA, 3a/1aHUs

Ha CaMOCTOSTENIbHBIN IIOMCK peiCHUA HpO6HCMBI, HarJIsJHbIH MaTrepurall (pI/ICYHKI/I, CXCMBI).



Koppekuunonno-pa3puBawinas padora c ooyqaromumucs ¢ OB3 cTpouTcst B COOTBETCTBUH CO
CJIEIYIOIIMMU OCHOBHBIMU IOJO0XKEHUSIMU:

1. Pa3BuTHE 1 KOppeKLXs [103HABATENbHOM A€ATEIbHOCTU

2.Pa3BuTHE M KOPPEKIIHS SMOIIMOHAIBHO- BOJIEBOI cepbl Ha ypOKaX XUMHH.

3. IloBbllleHHE ypOBHS Pa3BUTHsI, KOHICHTPALMU, 00beMa, MEPEKIIOYEHUS] U yCTOMYHUBOCTH
BHHUMAaHUS.

4. TloBbllIeHUE YPOBHSI pa3BUTHS HATJIJHO-00PA3HOTO U JIOTUYECKOTO MBIIIIJICHUS.

5. PazButue BoOCHpUATHS W OPUEHTHPOBKU B MpoCTpaHcTBe. Pa3BuTue mnpuemMoB ydeOHOI

JACATCIIbHOCTH.

BocnuraTre/ibHO-KOPpPEeKIMOHHbII

dopMHUpOBaHUE YMEHUI OLIEHKU BIMSHHUS XUMHUYECKOTO 3arpsi3HEHMs OKpYXarolled cpebl Ha
OpraHu3M 4YeJOBEKa;

®dopmupoBaHuEe 310pOBOro 00pas3a KU3HHU.

Bocnutanue nojaoXuTeNbHbIX KauecTB, TAKUX KakK, YECTHOCTb, HACTOMYMBOCTh, OT3bIBUMBOCTb,
CaMOCTOSITENIbHOCTb.

BocnurarensHast pabora ¢ oOyuaromumucs ¢ OB3 HampaBiieHa Ha BCECTOPOHHEE pa3BUTHE C
LEJIbIO TIOJTOTOBKHU K CAMOCTOSITETIbHOM KU3HU U TPYILY.

[IpenmerHble  pe3yabTaTbl  OCBOEHUS  ydeOHOro mpeaMera <« Xumus» Jluunocmuvimu
pe3yibmamami 0C80eHUsl y1ebH020 npeomema « Xumusy A61A0mcs.:

— 3HaHUE U NIOHUMAaHME: OCHOBHBIX UCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XMMUHU;
JOCTHKEHUH B 00J1aCTH XMMUHU U KYJIBTYPHBIX TpaJULIUN CBOEH CTpaHbl (B TOM YHCIIE HAYYHBIX);
00LIEMHUPOBBIX JOCTHKEHUH B 00JACTH XUMHUH; OCHOBHBIX MPUHIUIIOB U MPABHJI OTHOIIEHUS K
IpPUPOJIe; OCHOB 3/I0pOBOrO 00pa3a JKU3HM M 30POBbECOEpEraroux TEXHOJIOTHH; IMpaBHI
MIOBE/ICHNS B UPE3BBIYANMHBIX CUTYAlLUsAX, CBSI3aHHBIX C BO3JEHCTBUEM DAa3IMYHBIX BELIECCTB;
OCHOBHBIX TpaB U OOSA3aHHOCTEH TpakAaHMHA (B TOM 4ucie OOydarollerocs), CBSI3aHHBIX C
JUYHOCTHBIM, NPO(ECCHOHATBHBIM M JKM3HEHHBIM  CaMOOIPENIEIeHHEM; COLUaIbHON
3HaYMMOCTH U COZEpKaHUs NpodeccHii, CBI3aHHBIX C XUMUEH;

— YyBCTBO TOPJOCTH 33 POCCHUMCKYIO XMMMYECKYI0 HAyKy M JOCTHUKECHHS YUYEHBIX;
YBa)XEHUE U TPUHATUE JOCTHKEHUH XUMHUH; JI000Bb M OEpekHOE OTHOIIEHHWE K MPUPO/IE;
YBa)XKCHHE U y4eT MHEHHUH OKPYXKAIOIIMX K JUYHBIM JOCTHKEHUSM B U3YUYEHUU XUMUU;

— TpU3HAHUE LEHHOCTH COOCTBEHHOT'O 3/I0POBbSI U 37I0POBbSI OKPYXAIOMIMUX JIIOACH;
HE00XO/IMMOCTH CaMOBBIPAKEHMSI, CAMOpPEATU3allU1, COLIMATILHOTO PU3HAHMS;

— OCO3HaHME CTENEHH T'OTOBHOCTH K CAMOCTOSITEIbHBIM IOCTYIKaM M JEHCTBUSAM,

OTBCTCTBCHHOCTH 3a UX PE3YJIbTATEI;



— TPOSIBIIEHUE HKOJOIMUECKOTO CO3HaHUs, JOOpOKENaTelbHOCTH, JOBEpHUS U
BHUMATEIBHOCTH K JIFOJSIM, TOTOBHOCTH K COTPYAHMYECTBY; HHUIIMATUBBI U JTHOO03HATEILHOCTH
B M3Y4YCHHU BEIIECTB M NPOIECCOB; YOEXKIECHHOCTH B HEOOXOJUMOCTH pPa3yMHOTO
WCIIOJIb30BaHUs JOCTH)KCHUH HAyKM M TEXHOJIOTMH;— YMCHME YCTAHABIIMBATH CBS3H MEXIY
LEeNbl0 W3YYEHH XHUMUM W TeM, J[UId Yero JSTO HYXKHO; CTPOMTH JKU3HECHHBIE U
npodecCHOHANbHBIE IUIAHBI C YYETOM YCHEIIHOCTH HW3YYEHHS XHMHUH M COOCTBEHHBIX
IPUOPUTETOB.

Memanpeomemmuvie pe3yromamuol

— HCIOJB30BAaHUE pPA3IMYHBIX HMCTOYHMKOB XUMHMUYECKOW HH(MOpMAIMK; IOJIy4yeHHE
TakoW WMH(pOpMAIMM, €€ aHaIW3, MOJArOTOBKA HAa OCHOBE STOr0 aHATW3a MH(POPMALHUOHHOTO
IPOAYKTA U €0 MPEe3eHTaLUs;

— IpPUMEHEHHME OCHOBHBIX METOAOB IIO3HAHUS (HAOMIOAEHUS, OSKCIIEPHUMEHTA,
MOJICJIMPOBAHMS, U3MEPEHUS U T. 11.) Ul U3YYCHHS] XUMUYECKHX OObEKTOB;

— MHCIIOJIb30BAaHME OCHOBHBIX JIOTMYECKUX oOmepauuii (aHaiu3a, CUHTE3a, CPAaBHEHUS,
0000mIeHNs, JJOKAa3aTeNbCTBA, CUCTEMATH3allMM, KIACCH(PHUKAIMA H Jp.) TPH H3YUYCHUH
XUMHUYECKHX OOBEKTOB;

— (¢opMynMpOBaHUE BBIBOJIOB U YMO3AaKIIOUEHUH U3 HAOMIONEHUH M M3y4YEHHBIX
XUMHYECKHX 3aKOHOMEPHOCTEN;

— MPOTHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHMSI MX COCTAaBa U CTPOEHUS, a
TaK)K€ YCTAHOBJICHUS AaHAJIOTHH;

— (opMynHMpoBaHUE UJIeH, TUIIOTE3 U yTe MPOBEPKH UX UCTUHHOCTH;

— OompeJieNieHne Lee U 3aaau yueOHON U MCCIe0BaTeNbCKON AESTEIbHOCTH U MyTel
UX TOCTHKEHUS;

— PpacKpbITUE TNPUYMHHO-CIECJCTBEHHBIX CBS3€d MEXKIY COCTaBOM, CTPOCHHEM,
CBOICTBaMH, IPUMEHEHUEM, HAX0XKIEHUEM B IIPUPOJIE U MOTYYECHUEM BAKHEUIINX XUMHUECKUX
BEIIIECTB;

— apryMeHTanusi cOOCTBEHHOH MO3MIMHM M €€ KOPPEKTUPOBKA B XOJi€ TUCKYCCHM IO
MaTepuazaM XMMUYECKOIO COIEPIKaHNUs.

IIpeomemnvie

pe3ynomamsl BBITYCKHUK

Hay4YUTCS:

*  XapakTepu30BaTh OCHOBHBIE METOABI IO3HAHUSA: HAONIOJIeHHE, HW3MEpEeHue,
9KCIIEPUMEHT;

* OIUCBHIBaTh CBOMCTBAa TBEPABIX, JMXUAKHX, TIa3000pa3HbIX BELIECTB, BBIACHAS HX

CYIICCTBCHHBIC ITPHU3HAKU;



* pAcKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX [MOHATUH «aToM», «MOJIEKYJay,
«XUMHUYECKUI 3JEMEHT», <«IIPOCTOE BEILECTBO», «CIOKHOE BEILECTBO», «BAJIEHTHOCTBHY,
«XUMUYECKas peaklys», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUU;

* pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

* pa3nuuaTh XHMHUYECKHE W (U3UYECKHE SBICHHS, °

Ha3bIBaTh XUMUYECKUE DJIEMEHTBHI;

* ONpEAEIATh COCTaB BEILECTB 110 UX (opMyJiam;

* OIpeleNATh BAJCHTHOCTh AaTOMa 3JEMEHTa B COEAMHEHMSX; *

OIpEAEIATh TUI XUMHUYECKUX PEAKIIHi;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLINii;

* BBUABJIATh NPU3HAKH, CBUACTEIbCTBYIOIIUE O NMPOTEKAHUM XMMHUYECKON peakiuu Mpu
BBINOJIHEHUM XMMHUYECKOI'O OIIBITA;

* COCTaBJIATH (POPMyJIBI OMHAPHBIX COCAMHEHUI; *COCTaBIATH
YPaBHEHUS XMMHYECKHUX PEaKIIMii;

* coOmogarh npaBuia 0Oe30macHOM paboOThl MPU HPOBEIECHUM OIBITOB; *

10JIb30BaThCs J1a0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

* BBIYMCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

* BBIYMCIISATH MAaCCOBYIO JIOJII0 XMMHUUYECKOTO 3JIEMEHTA 110 opMmyJie
COEJIMHEHUS;

* BBIYHUCIIATH KOJMYECTBO, 00BEM MJIM MaccCy BEIeCTBa MO KOJIWYECTBY, 00beMy, Macce
peareHToB WK NPOAYKTOB PEAKIINH;

* XapaKTepu30oBaTh (GU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KHUCIOPOJA
1 BOJIOPOAA;

* [10JTy4YaTh, COOMPATh KHUCIOPOJ U BOJOPOL;

* pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOA, BOJAOPO/;

* pacKpbIBaTh CMbICI 3aKOHa ABOTa/Ipo;

* PacKpBIBATh CMBICII TIOHATHH «TETIOBOM 3 (PEKT peakum», «MOISIPHBIA 00beM»;

* XapakTepusoBaTh (pU3MYECKHME W XUMHUYECKHE CBOMCTBA BOJBI,

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

* BBIYHCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI C OIIPEIETIEHHON MacCOBOM J10JIEH PACTBOPEHHOI'O BEIIECTBA;

* Ha3bIBaTh COEIMHEHUS U3YUYEHHBIX KJIAaCCOB HEOPraHMYECKUX BEIIECTB;

* XapakTepu3oBaTh (U3UYECKUE M XUMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB

HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBaHUM, COJIEH;



* OIIPEAEIIATh NPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COCIMHEHMI;

* COCTaBIATH (HOPMYJIBI HEOPTAHUYECKUX COCTUHEHUIN M3YUYEHHBIX KJIAcCOB; ® IPOBOIUTH

OTIBITHI, MTOJITBEPKAAIOIINE XUMUUECKIE CBOMCTBA N3YUEHHBIX
KJIACCOB HEOPraHWYECKHUX BEILECTB;

* pacro3HaBaTh OINBITHBIM ITYTEM PACTBOPHI KUCJIOT U IIEJIOYEH 110 U3MEHEHHIO OKPAacKu
WHJUKATOPA;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUM;

* packpniBath cMmbici [lepruoandeckoro 3akona J[.M. Menzaeneena;

* OOBACHATH (U3UYECKUN CMBICT ATOMHOTO (IOPSIKOBOTO) HOMEPAa XUMHUYECKOTO
3JIEMEHTA, HOMEPOB IPYMIIBI U NIepuoa B nepuoguyeckoi cucreme .. Menneneea;

* OOBACHATP 3aKOHOMEPHOCTH H3MEHEHHUS CTPOEHMSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npejesiax MajiblX NEPUOJOB U IJIaBHBIX MOATPYIII;

* XapaKTepHu30BaThb XMMHUYECKUE AJIEMEHTHI (OT BOAOPOJa JO Kallbliisi) Ha OCHOBE HX
NoJIOKeHUss B mnepuoandeckoir cucreme JI.M. MenzaeneeBa U OCOOEHHOCTEH CTPOEHHUS HX
aTOMOB;

* COCTaBIISAITh CXEMbI CTPOEHUSI aTOMOB NEPBBIX 20 AIEMEHTOB MEPUOIUUECKON CUCTEMBI
JI.1. MeHneneeRBa;

* PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKASI CBSI3bY, «3JIEKTPOOTPULIATEIBHOCTDY;

*  XapaKTepu3oBaTh 3aBUCUMOCTh (DU3MYECKUX CBOWMCTB BEIIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKH;

* ONpEAeNsATh BUJ XUMHYECKON CBS3UM B HEOPraHUYECKHX COEAMHEHHUSX;® HM300pakaTh

CXEMBbI CTPOCHHS MOJIEKYJ BEIECTB, OOpa30BAaHHBIX Pa3HBIMU BHUAAMH XHMHYECKHX

CBSI3EH;

* packphiBaTh CMBICI TMOHATHH «UOH», «KAaTHOH», «AHUOH», «JIJIEKTPOIUTHDY,
CHEDJIEKTPOIUTHDY, «3JIEKTPOIUTHYECKAs JUCCOLMALUAY», «OKUCIUTENbY, «CTENEHb OKUCICHUS»
«BOCCTaHOBHTEIbY, KOKHCIEHUEY, «BOCCTAHOBIICHUE;

* OMNpeAeNsATh CTENeHb OKUCIEHHs aToMa »>JEMEHTa B COEAUHEHUU; *

PACKpBIBATh CMBICI TEOPUH JIEKTPOIUTHUECKON TUCCOIUALINN;

* COCTaBJISITh YPABHEHUS IEKTPOJIUTUYECKON JUCCOLMAIIMM KUCIIOT, IIEJI0Y€eH, Coeil;

* OOBSICHATH CYIIHOCTh MPOLIECCca JIEKTPOIUTUUECKON TUCCOLMAIMU U PEAKIINI HOHHOTO
o0MeHa;

* COCTaBIIATH TOJIHBIE U COKPAIllEHHbIC HOHHBIE YPAaBHEHHI peaKlui 0OMEeHa;

* ONPEENSATh BO3MOXKHOCTh IPOTEKAHUS peaKInii HOHHOTO 0OMEHa;

* IPOBOAUTH PEAKIMH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

® OIpCACIIATHL OKHUCINUTCIIb U BOCCTAHOBUTCIIb,



* COCTaBIIATh YPaBHEHMS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKLUN; * HAa3bIBATh

(bakTOpHI, BIUAIOUINE HA CKOPOCTh XMMUYECKON PEaKIni;

* KJ1accu(pUIMPOBATh XUMUYECKHE PEAKIIUU IO PA3TUYHBIM MIPU3HAKAM;

* XapaKTepu30BaTb B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHEM M CBONCTBaMH
HEMETAJIJIOB;

* IPOBOJUTH OMBITHI MO TOJIYYECHHUIO, COOMPAHUIO M U3YYCHHIO XMMHUYECKHX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIOr0 ra3a, aMMHaKa;

* pacIio3HaBaTh OINBITHBIM ITyTE€M ra3000pa3Hble BELIECTBA: YITIEKUCIIbIM ra3 1 aMMHaK;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKAY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU METAJIJIOB;

* Ha3bIBaTh OPraHWYECKHE BEIIECTBAa MO WX (OpMylie: MeTaH, dTaH, STHJICH, METaHOI,
9TaHOJ], TJIMLUEPUH, YKCYCHAas KHUCJIOTa, aMUHOYKCYCHasl KHCJIOTa, CTEapuHOBas KHUCIIOTa,
OJIEMHOBAs KUCJIOTA, IJIFOK03a;

* OLEHUBATh BIIMSIHHME XMMHMUYECKOIO 3arps3HEHMS OKPYKAaOLIEH Cpelbl HAa OpPraHHU3M
YEJI0BEKa;

* IPaMOTHO 00paIlaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKHU3HU

* ONpeleNATb BO3MOXHOCTb TIPOTEKAaHUS pEaKUHUd HEKOTOPBIX IPEACTaBUTENIEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJOM, BOAOPOJOM, METAJIIIAMH, OCHOBAHUSMH, I'aJIOTEHAMM.

BbINyCKHUK TOTyYUT BO3MOXKHOCTb HAyYUThCS:

* BBIABUIATh U NPOBEPATH SKCIEPUMEHTAJIbHO THIOTE3bl O XHMHUYECKUX CBOMCTBaX
BEIIIECTB HAa OCHOBE MX COCTaBa M CTPOEHUS, MX COCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKIINH,
0 XapakTepe U MPOAYKTaX pa3IMYHbIX XUMUUECKUX PEaKLUi;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBaM, YCTaHaBJIMBATb
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKY JaHHBIMU XapaKTEPUCTHUKAMH BEIIECTBA;

* COCTaBJIATh MOJIEKYJISIPHBIE U IOJIHBIE HOHHBIE YPABHEHUS IO COKPALICHHBIM MOHHBIM
YpaBHEHMsIM;* TPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA TMPOSIBIATh OKUCIUTEIbHBIE WIN
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCIIEHHUS 3JIEMEHTOB, BXOJISALIMX B €ro
COCTaB;

* COCTaBJISITb  YPaBHEHMS  pPEaKIMi, COOTBETCTBYIOIIMX  IOCIEA0BATEIbHOCTH
IIPEBPALICHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

* BBJIBUTaTh M MPOBEPSATh SKCIEPUMEHTAIBHO THIOTE3bl O pe3ysibTaTaX BO3JAEHCTBUS
pa3anyuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKON peaklnu;

* HCIOJB30BaTh MPUOOPETEHHBIE 3HAHMS JUIS SKOJOTHYECKH I'PaMOTHOTO TOBEICHHUS B

OKpYXKarollleH cpere;



* UICTIOJIb30BaTh MPHUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUHU MIPU BBIMOJIHEHUN NPOEKTOB U
y4eOHO-UCCIIeIOBATENbCKUX 3aJa4 1O HW3YYEHUIO CBOWCTB, CIIOCOOOB TMOJy4Y€HUS U
pacro3HaBaHus BELIECTB;

* 00BEKTHBHO OLICHUBATh MH(OPMALIHIO O BEIIECTBAX U XMMHUECKHUX MPOIeccax;

* KPUTUYECKH OTHOCUTHCS K MCEBIOHAYYHON HMH(POpPMAIINK, HEA0OPOCOBECTHOI peKame
B CPEJICTBAX MAaCCOBOM MH(DOPMAILIHH;

* OCO3HaBaThb 3HAYEHHE TEOPETHUUYECKUX 3HAHMM 10 XUMHUH Ui HPAKTUYECKOU
JIEeATEIbHOCTH YEJIOBEKA;

* CO3/1aBaTh MOJENIW U CXEMbl JJs pelleHus y4eOHBIX U I03HABaTENbHBIX 3ajady;
MOHMMATh HEOOXOJMMOCTh COOJIFOJICHUS TPEANHUCAHUN, TPEUIaraeMblX B HHCTPYKIHAX I10
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.

YMeHHe xapakTepu30oBaTh:

— XUMHUYECKHE 3JIeMEHTHl (0T BOAOpOJA A0 KajbI[Ms) HAa OCHOBE MX IIOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux 3nemenToB /1. . MenneneeBa u ocoOeHHOCTEN CTPOEHUS
UX aTOMOB;

— B3aUMOCBSI3b MEK/y COCTaBOM, CTPOCHUEM U CBOMCTBAMHU HEOPTraHUYECKUX BELIECTB;

— XHUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHUIOB,
KHCJIOT, OCHOBaHM, aM(POTEPHBIX COCAMHEHUI U COJIEHT).

Omnpenenenue:

— COCTaBa BEIIECTB MO uxX Gopmynam;

— BaJICHTHOCTH U CTENIEHH OKHUCJIEHUS 3JIEMEHTOB B COCAMHEHUU; —

BHJIOB XUMUYECKOM CBS3H B COCIUHECHHUSIX;

— THUIMOB KPUCTATUYECKUX PEIIETOK TBEPIBIX BEIIECTB;

— NIPUHAJIEKHOCTH BEUIECTB K OINPEIEICHHOMY KJIACCY COEAMHEHUMH; —

TUIIOB XUMUYECKHUX PEaKIINi;

— BO3MOXXHOCTH TPOTEKAHUsSI pPEaKIMi HOHHOTO OOMEHa.

CocraBneHnue:

— cxeMm cTpoeHus atomoB TmepBbix 20 snemeHToB Ilepuoamueckoit cucremsr /. U.
Menneneena;

— (opmysT HEOPraHUYECKUX COSAMHEHUN M3YYCHHBIX KJIACCOB, —

YpPaBHEHU XUMHYECKUX PEAKIUM.

besomnacHoe oOparieHne ¢ XUMHUECKOH MOCy10i U 1a00paTOPHBIM 000PYIOBaHHEM.

[IpoBeaeHne XMMUYECKOTO IKCIIEPUMEHTA:

e TOATBEPKIAIOLIEIO0 XMMHYECKHME CBOMCTBA H3YYEHHBIX KIIACCOB HEOPraHUYECKUX

BEIIIECTB;



e TOATBEPNKAAIOIIETO0 XUMHUUECKHUI COCTaB HEOPraHMUYECKUX COCTUHEHHIH;

— 10 TIOJIYYEHHUI0, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPOJa,
BOJIOPO/Ia, YTIIEKHUCIIOTrO ra3a, aMMHUaKa);

— M0 OTMpEACNICHUIO XJIOPUA-, Cylb(ar-, KapOOHAT-HOHOB U MOHA aMMOHHUSI C TIOMOIIIBIO
KaueCTBEHHBIX PEaKLIUi.

Brruncienue:

— MAacCOBOH JIOJIM XUMHYECKOTO 3JIEMEHTa Mo (hopMyse COeTUHEHUS; —

MacCcOBOM JI0JIM BEILIECTBA B PACTBOPE;

— Macchl OCHOBHOT'O BEIIECTBA 10 M3BECTHOW MAacCOBOW J0je Mpumeceil; —

00BEMHOI JOJIM KOMIIOHEHTA ra30BOi CMECH;

— KOJM4YECTBa BEIIECTBA, 00bEMa WM MAacCChl BEIIECTBA MO KOJIMYECTBY BEIIECTBA,
00BeMy WM Macce peareHTOB UJIHM MPOIYKTOB PEaKIIUu.

Hcnonb3oBaHue MpuOOPETEHHBIX 3HAHWM M yMEHUW B MPAKTUYECKON AEATEIbHOCTU U
MTOBCEIHEBHOM KU3HU:

— 17151 0e30macHOro oOpalleHus ¢ BEIeCTBAMU U MaTepuallaMy B [TIOBCEHEBHOMN JKU3HU
¥ TPAaMOTHOTO OKa3aHUs MEePBOIl MOMOIIM IPU 03KOTaX KUCIOTAMU U LIEJI0YaMU;

— JUIsl OOBSICHEHUS OT/IEbHBIX (PAKTOB U MPHUPOIHBIX SBICHUIA;

— JUIsl KPUTUYECKOW OIIEHKH HMH(OpMalMU O BEHIECTBAX, MCIOJb3yeMbIX B ObITy. B

[IEHHOCTHO-OPUEHTAIMOHHOM cepe

AHanu3 U OlleHKa MOCIEeICTBUN /IS OKPY>KaIOIIeH cpe/ibl OBITOBOM M MPOU3BOACTBEHHON
JESITENIbHOCTH YE€JIOBEKa, CBA3aHHOM C MOIYYeHHEM U TiepepaboTKOM BEIeCTB.

B tpynoBoii chepe

[IpoBenenue omepainuii ¢ UCHOJB30BAaHWEM HArpeBaHUs, OTCTaUBAaHMS, (UIBTPOBAHUSA,
BBIMIAPUBAHUS; TOIYYCHHs, COOMpAHUsS, DPACIIO3HABAHUS BEIIECTB; W3TOTOBIEHUS MoOJIEJei
MOJIEKYJI.

B cdepe GezomacHOCTH KUZHENCITETHHOCTH

— CoOmoieHre MpaBWJI TEXHUKA OE€30MAaCHOCTH TPH TMPOBEJACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

— OKa3aHHe MepBOM MOMOIIH MIPHU 0KOTaAX, OpEe3axX U XMMUYECKUX TpaBMax.

Coneprxanne yaeOHOTO npeameTa «XuMus» 8 Kiace

Beenenue

Hayunbie MeTOnpl MO3HaHMS: HAOMIOJIEHUE, U3MEPEHHE, dKCIepuMeHT. Du3ndeckue u
xumMudeckne siBneHus. Yucrteie BemecTBa U cMecu. CriocoObl pasnenenust cmeceil. Monekyna.
XUMHYECKUN DIIEMEHT. 3HAaKM XHUMHYECKMX 3J1eMeHTOB. [IpocThle M CIOXKHBIE BELIECTBA.

BamenTHOCTB. 3axon nocmosincmea cocmasa eeujecmea. Xumudeckue q)OpMYJ'IBI. I/IHIIGKCBI.



OtHocuTeNnbHAs aTOMHAas M MOJIEKYJsIpHas Maccbl. MaccoBasi 10151 XMMUYECKOTO JIEMEHTa B
COCMHEHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB. XUMUYeckue ypaBHeHHs. KoaduimeHTs.
VcioBuss M OpU3HAKU MPOTEKaHUS XUMHYECKHUX peakiuid. Moib — eIMHMIa KOJHW4YecTBa
BelecTa. MoisipHas macca.

ATOMBI XUMHYECKHUX JIEMEHTOB

Crtpoenue artoma: gapo, dSHepreTudeckuid yposeHb. Cocmae s0pa amoma: npomoHbl,
HeumpoHvl.  M3omonvl.(o3nakomumenvro). Ilepmoanueckuit  3akon .M. Menneneesa.
Ilepuonnueckass cucreMa xumuueckux siaeMeHTOB J[.M. MenneneeBa. ®Pu3nuecKuil CMBICH
aTOMHOTO (IIOPAIKOBOI0) HOMEpa XHWMHUYECKOrO OJJIEMEHTa, HOMEpa TpyNIbl MU Hepuoaa
nepuoandecKkoi cuctembl. CTpOEHHE SHEPTeTUYECKUX YPOBHENH aTOMOB NEPBbIX 20 XMMHUECKUX
3JIEMEHTOB mepuoanyeckoit cucremsl .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB XMMHYECKUX 3JIEMEHTOB M MX COCAUHEHUN Ha OCHOBE IOJIOKEHUS B MEPUOIUYECKOM
cucreme J[.M. MenneneeBa u crpoeHust aroma. 3HadeHue Illepmommyeckoro 3akona J[.U.
Menneneesa.

[IpocTsle BemecTBa

[lonoxkeHrne METAIIOB M HEMETAIOB MEPUOANYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
. N. MenpeneeBa. Baxneiinme npocThie BellecTBa — METaJUIbI (3Kee30, ATFOMUHUI, KaJIbLIUHT,
MarHui, HaTpui, Kanuif). OOmume Qu3nyeckue CBOWCTBA MeTaIoB. BakHelmme mnpocTeie
BEII[ECTBA HEMETAJIbI, 00pa30BaHHBIE aTOMaMHU KHCJIOpOJa, BOJAOPOA, a30Ta, cepbl, Gocdopa,
yriaepona.

Mouekynbl IPOCTBIX BELIECTB-HEMETALIOB — BOAOPOJA, KUCIOPOAA, a30Ta, TaJOreHOB.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB K OOpPa30BaHHIO HECKOJIBKHX IPOCTBIX
BEIIECTB — QJJIOTPOMNHUS.(0O3HAKOMHUTENBHO). AIIOTpPONHbIE MOAUDUKAIMK KHUCIOPOJa,
docdopa, omnoBa. Meramunyeckue ¥ HEMETAJIMYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTETBHOCTD ATOT'O MOHSTHSL.

UYucno Aoranpo. KonuuectBo BemiectBa. Monb. MonsipHas macca. MossipHblil 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMMHUIIBI H3MEPEHUS KOTUYECTBA BEIIECTBA — MUJLTUMOIb U
KWJIOMOJIb, MWUIMMOJSIPHAsE W KWJIOMOJSIpHasT MacChl BEIECTBa, MWUIMMOJSPHBIA U
KHJIOMOJISIPHBI  00BEMBI Ta3000pa3HbIX BemiecTB. PacueTbl C HCMOJb30BaHUEM TOHSATHI
«KOJTMYECTBO  BEIIECTBa», «MOJSPHAas Macca», «MOJSIPHBII 00bEeM Ta3oB», «UHUCIIO
ABoraapoy.(IpocTeiime 3aaun).

COCI[I/IHCHI/ISI XUMHUYCCKHUX 5JICMCHTOB



Crenenp oxuciieHusi. CpaBHEHHME CTENEHUW OKHUCJIEHUsS W BajeHTHOCTU. OmnpenencHue
CTCTICHH OKHCIICHHS 3JIEMEHTOB B OWMHApHBIX coenuHeHusx. CocraBieHue Gopmyn OMHAPHBIX
COENMHEHHH, OOIINHA CIIOCO0 UX HA3BaHUM.

bunapHble COeTMHEHHUS METAUIOB U HEMETAJUIOB: OKCHJBI, XJIOPHUJbI, CYIb(OUIBI U TIp.
Cocrapnenue ux (Gopmys. buHapHbIe COETMHEHHS HEMETAIOB: OKCHUJIBI, JETy4YHe BOJOPOIHBIC
COCIMHEHMS, HUX COCTaB M Ha3BaHusA. llpencraButrenu OKCHAOB: BOAA, YIJIEKUCIBIN ras,
HeramieHass u3BecTb. lIpencTaBUTENU JETY4YUX BOJOPOJHBIX COCIUHEHUN: XJOPOBOAOPOI M
aMMHaK.

OcHoBaHus, UX COCTaB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHMi B Boje. IIpencraButenu
IeJI0Yeil: TUAPOKCUIBI HATpHs, Kalusa U Kanblus. [lonarue o0 MHAMKATOpax M KaueCTBEHHBIX
peaKIusx.

Kucnorel, ux coctaB m Ha3Banus. Knaccudukarmus kucioT. I[IpeacraBuTeny KHCIIOT:
cepHas, coysiHas, a3oTHas. [loHsTHe o mkane kuciaoTHocTH (mkana pH). M3mMeHnenue okpacku
WHIUKATOPOB.

Conu KaKk MpOM3BOJIHBIE KUCIOT U OCHOBAaHUM, UX COCTaB M Ha 3BaHus. PacTBopuMocTh
couieii B Bojie. IIpenacraBurenu coseit: Ximopu 1 HaTpusi, KapooHat u (ocdar KabIus.

AMop(dHbIe U KpHCTaUIMYECKUE BelecTBa. MexXMOeKyIsIpHble B3auMoielcTBUA. THIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTB BEIHIECTB OT THUIOB KPUCTAJUTMUYECKUX
pelIeToK.

UucTtble BemecTBa M cMecd. [IpuMepsl KHUAKUX, TBEPIABIX U Ta3000pa3HBIX
cMeceil. CBOMCTBA YHCTHIX BEIISCTB U cMecell. X coctaB.MaccoBasi 1 00ObeMHas JTOJIH
KOMIIOHEHTa  CMecH. Pacuernl, CBS3aHHBIE C  MCIIOJB30BAHWEM  IIOHSATHS
«11o7s». (MIpoCTEHIINE 3a/1a4n).

N3meHenus1, TpoucxXoasiue ¢ BeIEeCTBAMU
[TonsiTve sBNEHWI, CBA3AHHBIX C M3MEHEHUSMH, MPOUCXOISAIIMMH C BEIIECTBOM. SIBIeHUS C
W3MEHEHUEM KPHUCTAUTMYECKOTO CTPOCHUS BEIIECTBA MPH IOCTOSHHOM €ro COCTaBe, —
buznyeckue sIBICHUS.
Ouznyeckue SBICHUS B XUMHUU: TUCTHIIISIUS, KPUCTAJUTH3AIMS, BHIMIAPUBAHUE W BO3TOHKA
BelIeCTB, (GUIBTPOBaHUE U IEHTPUPYTUPOBAHUE.
SIBnenus, cBsI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakiuu. [IpusHaku u
YCJIOBHS TIPOTEKAHUSI XUMUYECKUX PEaKIHii. Beiienenre TermIoTel U CBETa — PEAKIIUU TOPEHUS.
[TonsiTrie 06 SK30 U YPHIOTEPMUYECKUX PEAKITUIX.
3aKOH COXpaHEHUs1 MaCcChl BEHIECTB. XUMUYECKUE YPABHEHUS.

3HaveHre HHACKCOB U K03 duimmeHToB. COCTaBICHHE YPAaBHEHUN XUMUYECKUX PEAKITUH.



Pacdersl o xumu4eckuM ypaBHeHHAM. Pemenne 3a1a4 Ha HAX0KIEHUE KOJINYECTBA, MACChl UITU
00beMa MPOAYKTa PEaKIMH 10 KOJHMUECTBY, MacCe MM 00bEMY MCXOJHOTO BellecTBa. PacueTsl ¢
MCIIOJIb30BAaHUEM IOHATHS <«JI0JI1», KOTJa HMCXOJHOE BELIECTBO JAaHO B BHUJAE pacTBOpa C
3aJJaHHOM MAacCOBOM JOJE€W pPacTBOPEHHOIO BELIECTBA WM COACPKUT OIPEACICHHYIO OJIIO
npuMecei.(mpocTerIme 3a1a4mn).
Peakuun pasnoxenus. IlpencraBieHne O CKOpPOCTM XMMHYECKMX peakuuil. Karamusatopsl.
®epmenthl. Peakinu coenunenus. Katanuruyeckre 1 HEKaTATUTUYECKHE PEaKIu, 00paTUMbIE
U HeoOpaTuMble peakiuu. Peakunu 3amenieHus. Psi akTHBHOCTH METaIOB, €r0 UCIOJIb30BAHNE
JUIsL TIPOTHO3UPOBAHUS BO3MOXXHOCTH IPOTEKAaHUS PEAKLMM MEXKIY METallaMUd U KHCJIOTaMH,
peakuuii BBITECHEHUSI OJIHUX METAJUIOB U3 PacTBOPOB HX COJEH IpyruMu MeramiaMu. Peaknuu
oOMeHa. Peakuuu HelTpanuzanuu. YCIOBUS NPOTEKAaHUS pPEaKIUil oOMEHa B pacTBOpax 0
KOHIIa.
Tunel XMMUYECKHX PEAKIUil HAa PUMEPE CBOMCTB BOABI. Peakuus pa3iokeHUus — JJIEKTPOIU3
BO/bl. Peakiuu coeuHeHUs — B3aUMOJECHCTBUE BOJABI C OKCUAAMHU METAJIIOB U HEMETAJJIOB.
VYcnoBue B3auMOJIEHCTBUSL OKCUIOB METAJIJIOB M HEMETAJUIOB ¢ BooM. [loHATHE «THApOKCHIBD.
Peakuuu 3aMenieHus — B3aMMOJEICTBUE BOJBI C METAJUIAMHU
[Ipaktukym 1.
[Ipocrelinue onepanuu ¢ BEECTBOM
1. IlpaBuna TexHUKH 0€30MaCHOCTH MpHU paboTe B XUMHUUYECKOM kaOuHete. [Tpuembl oOparieHus
¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HArpeBaTeIbHBIMU MPUOOPAMHU.
2. llpusnakum xumuueckux peakuui. 3. IlpuroroBieHnme pacTBOopa caxapa M pacdeT €ro
MAaCCOBOM J0JIA B paCTBOPE

PactBopenue. PactBopsl. CBolcTBa pacTBOPOB AJIEKTPOJIUTOB

PactBopenne kak (Qusuko-xumudeckuid mpouecc. Ilowsatme o rugparax U
Kpuctajioryaparax. PactBopumocTs. Kpuble pacTBOpUMOCTHM Kak MOJENIb 3aBUCHMOCTH
pacTBOPUMOCTH TBEPJBIX BELIECTB OT TeMieparypbl. HacelllleHHble, HEHACBIIIEHHbIE U
MePECHIIIEHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB JJISl IPUPOJIBI U CEIBCKOTO XO3SHCTBA.

[Tonatue 00 3IEKTPOIUTUYECKON TUCCOIMALMHU. OJEKTPOIUTBI U HEDJIEKTPOIUTHI.
MexaHu3m  IucCOLMALMM  3JEKTPOJIMTOB C  Pa3jMUHBIM  XapakrepoM cBs3H. (CreneHb
ANEKTPOIUTHYECKON auccormanuu. CuiibHbIE W ciabbie JIeKTpOIUTh. OCHOBHBIE TOJIOXKECHUS
TEOpUHU DIIEKTPOJIUTHYECKON aucconuanuu. VoHHble ypaBHeHHs peakuuil. Peakuun obmeHa,
UAYIIME 1O KOHLA.

Knaccudukanus noHoB m ux coictBa. Kucnorel, ux knaccudukanus. Juccounarnus
KHCJIOT U MX CBOWCTBA B CBETEC TEOPUU DJIEKTPOJUTHYECKON AMcconranuy. MonekyispHble U

VMOHHBIC YPAaBHEHUS peakiui. BzauMoaencTBue KUCiaoT ¢ MeTAIaMU. DJIEKTPOXUMHUYECKUN P



HanpsHKEHUH METaIoB. B3auMojelicTBUE KHCIOT € OKCHAAMHU MeTauioB. BzauMmopelctBue
KHCJIOT C OCHOBAaHMSAMM — pEaKUus HEWTpanu3auuu. B3aumMoneilcTBue KHUCIOT C COJISIMM.
Hcnonp30BaHre TaOIHIBI PACTBOPUMOCTH JUISI XapaKTEPUCTHKU XUMHUYECKHX CBOWCTB KHCIIOT.
OcHoBanus, ux kiaccudukanus. [uccommarus OCHOBaHWUH W WX CBOWCTBA B CBETE€ TECOPHUH
3JIEKTPOJUTUYECKON Jucconranvu. B3anmojeicTBue OCHOBaHUM ¢ coisiMu. Mcmosib3oBaHue
TaONMMUIBI  PACTBOPUMOCTH  JJII  XApPAKTEPUCTUKH  XMMUYECKHX  CBOMCTB  OCHOBaHHU.
BiauMmogeiicTBue mienodei ¢ OKCHAAMH HEMETAJIIOB.

Comnuy, UX IuUccolManusa U CBOMCTBA B CBETE TEOPUHU DIICKTPOJUTHUUYECKON JUCCOLHAIIUY.
B3auMopeiicTBre coseil ¢ MeTajuiaMu, OCOOCHHOCTH ITHUX peakuuid. BzammonenicTBue colei ¢
cossimu. VMcnonb3oBanre TaOIUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKA XUMHYECKUX CBONCTB
COJICH.

O06o0menue cBeneHUt 00 OKCHMIAx, UX KiacCHU(pUKAIMU W CBOM cTBaX. [ eHeTHYEeCcKue
pAIBI METAJIAa U HEMeTaJl1a. | 'eHeThueckast CBsA3b MEX1Y KJIaCCaMU HEOPraHUYECKHUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpenesieHne CTeNeHEH OKUCICHUS s
AJIEMEHTOB, OOpa3ylolIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuu wWOHHOTO oOOMEHa U
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIb U BOCCTAHOBUTENb, OKHUCICHHUE U
BoccTaHOBJeHHE. (CoCTaBlI€HUE YPAaBHEHHM OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIUN
METOJ/IOM 3JIEKTPOHHOTO OajaHca.

CBoiicTBa TPOCTHIX BEIHIECTB — METAIJIOB W HEMETA/UIOB, KHUCJIOT U COJEH B CBETE
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

IIpakTukym 2. CBoOiicTBa paCTBOPOB 2JIEKTPOIUTOB

Copepxanne yueOHOTO npeamera «XuMus» 9 kiacc

OOmiass  XapakTepuCTHKa XUMHYECKHX OJJIEMEHTOB W  XUMHYECKHX  peakIui

XapakTepuCcTHKa 3JIEMEHTA MO €ro MoJoKeHuo B [lepuoanyeckoit cucreme
xumudeckux demMeHToB JI. 1. MenneneeBa. CBoiicTBa OKCHIOB, KUCIOT, OCHOBAaHHWM M COJICH B
CBETE TEOPHUH DJIEKTPOJUTHUYECKON AUCCOLMALIMM U OKHUCIEHUs BoccTaHOBJIeHHUs. [loHsTue o
MEPEXOIHBIX AJIeMeHTaX. AM(POTEpHOCTh.(03HAKOMHUTENHHO).

[lepnonnueckuit 3akoH n llepuogmyeckas cucrema XuMH4Yeckux a3yeMmeHtoB J[. .
Menneneena.

XuMHUecKass OpraHHU3alysl XUBOW M HEXKUBOM NPUPOAbI. XHMHYECKHM COCTaB spa,
MaHTHUU M 3€MHOW KOpbl. XMMHUYECKHE DJIEMEHTBI B KIIETKAaX >XUBBIX OpPraHu3MoB. Makpo u

MHKPOIJICMEHTEI.



O0600menre cBeICHUN 0 XUMHUECKUX peakiusax. Kimaccupukamuss XuMAYeCKUX peakiuit
[0 Pa3IMYHBIM MPH3HAKAM: «UYHCIO M COCTaB PEarupyrollux U 0OpasyIOIIMXCS BELIECTBY,
«reroBoi  3ddekT», «HampaBiIeHUE», «U3MEHEHHWE CTETEeHEH OKHUCICHHS 3JIEMEHTOB,
00pa3yIoLIMX pearupyrolue BelecTBay, «pasza», «cnoiab3oBaHue Kartanuzaropay. [lonsrue o
CKOPOCTH XUMUYECKOU peakuu. PakTopsl, BIUAIOIUE HA CKOPOCTh XMMUUYECKUX PEAKIIHM.

Merasisl

ITonoxenne wmeramoB B llepuoguyeckod cucreme xumuueckux snnemeHTtoB [ H.
MenneneeBa. MeTtanueckas KpUCTAIIMYECKAs PEIIETKA M METAJNINYECKasi XUMUYECKasl CBA3b.
Ob6mue ¢usmueckue cpoiictBa MeTawioB. CIulaBbl, UX CBOMCTBA M 3HaUY€HHE. XUMHUYECKHE
CBOICTBA METaUIOB KaK BOCCTAHOBHUTENEH, a TakKe B CBET€ UX IIOJOXKEHUS B
AIIEKTPOXUMUYECKOM PSAY HaNpsHKEHUN METAJUIOB.

Kopposus meramnoB u cnocoObl 60pb0bI ¢ Hel. MeTtauibl B mpupojae. Ob1mue crnocoobt
ux noiydyeHus. OOmias xapakTepUCTUKA LIETOYHbIX MeTa/loB. CTpOEHUE aTOMOB.

[[lenoynbple MeTaulbl — IMPOCThIE BelIeCTBA. BaxHelllne CcoeAMHEHUs IIETOYHBIX
METAJIJIOB — OKCH/JIbl, TUJPOKCUIBl U COJNU (XJIOPUIbI, KapOOHATHI, Cyab(aTbl, HUTPATHI), UX
CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03sicTBe. Kanuiinble ynoopenus.

OO1w1ast xapakTepUCTHKA 3JIEMEHTOB IMIaBHOM noArpynmns! 11 rpynms.

Crpoenue aromoB. lllenoyHo3emenbHblE METaJIIbl — IPOCTHIE BellecTBa. Baxuelimue
COEIMHEHUS ILEJIOYHO3EMENbHBIX METAUIOB — OKCHUJABI, THUAPOKCUABI M COJNU (XJIOPHUABI,
KapOOHAaThl, HUTpaThl, cynbdarel, (ocdarel), UX CBOICTBA W MNPUMEHEHHE B HAPOIHOM
XO34UCTBE.

Amtomunuii. CtpoeHue aroma, Gpu3nueckre 1 XMMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA.
CoenvHeHUs aTIOMUHUS — OKCHJI U TUAPOKCUI, UX aM(OTepHbIN XapakTep. BaxHeimue comu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COETUHEHN.

XKenezo. Crpoenue aroma, pu3NYecKHe U XUMHYECKUE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enetnueckue psgel Fe2+m Fe3+Baxkneimmne conm jxene3a. 3HAYEHHE JKelle3a W €r0
COEIMHEHUH TSl IPUPOJIbI 1 HAPOJIHOTO XO35KCTBA.

IIpaktukym 1. CpolicTBa META/ULIOB U UX COEAUHEHMH 1.

Ocy1ecTBIeHHE HENOYKA XUMHUECKUX MPEBPAILECHUN.

2. IlomyyeHue W CBOWCTBA COCIMHEHUW METAIIIOB.

Hewmeramnsl

OOmiast XapakTepHCTUKa HEMETaJuloB: TojoxeHue B llepuoguueckoil cucreme
xumuyeckux — anemeHtoB [l U. MengeneeBa, OCOOCHHOCTH  CTPOCHHMsS  aTOMOB,

anekTpooTpuniatenbHocTh (D0) Kak Mepa «HeMeTauMdHOCTHY», piaa D0.(03HAKOMHUTEIBHO).



Kpucramnmdeckoe CTpoeHME HEMETAINIOB — MPOCTHIX BEWIECTB. AUoTponusa. DPuzmyeckue
CBOICTB HEMeTaNIOB. OTHOCUTENBHOCTD MOHATHH «METAII» U «HEMETAILI.

Bonopoa. [lonoxxenue Bogopona B Ilepruonnueckoi cucTeMe XMuMHYECKUX 3JIEMEHTOB /JI.
N. MenpaeneeBa. CTpoeHue atoMa U MoJIeKyJibl. Du3nueckne U XuMUYECKUEe CBOKMCTBA BOJAOPO/A,
€ro MoJIy4YeHUE U IPUMEHEHHE.

Boga. Crpoenne monekyinsl. Bopoponnas xumuueckas cBsa3b. dusmueckue cBoMCTBa
BOJbl. AHOMaIMK CBOMCTB BOAbL. [HiapodwibHbie U TUAPOPOOHBIE BEIIECTBA. XUMHUYECKHUE
cBoiictBa Boabl. KpyroBopoT Boabl B mpuponae. Bomoouwcrtka. Aspanusi Bojabl. bbeITOBBIE
¢bunbTpel. MuHepanbHbie BoAbl. JJucTHiUIMpOBaHHAs BOJIa, €€ MojlyueHue u npuMmenenue.Oomas
XapakTepucThka rajgoreHoB. CtpoeHue atoMoB. [IpocTbie BelecTBa U OCHOBHBIE COEIUHEHUS
raJloreHoB, WX cBoiicTBa. Kparkue cBemeHust o xsope, Opome, ¢prope m mone. Ilpumenenue
rajioreHOB U UX CO€MHEHUIN B HAPOJIHOM XO3SICTBE.

Cepa. Crtpoenue aroma, ajuIOTPOIHUs, CBONCTBA W NPUMEHEHHE POMOMYECKOMl CephI.
Oxkcuppl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMeHeHue. CepHas KUCIIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM X03siCcTBE. I[pON3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHne aTomMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOr0 BEIIECTBA. AMMUAK, CTPOEHHUE,
CBOMCTBA, NoyiydyeHue u npumeHeHue. Coiau aMMOHMS, UX CBOWCTBA M mpuMeHeHue. OKCUJIbI
azota (II) u (IV).A30THas kucioTta, ee cBoicTBa U mpuMeHeHrne. HurpaTel 1 HUTPUTHI, IpoOIemMa
UX COZIepKaHMSI B CEIbCKOXO03IHCTBEHHOM MPOIYKIINHU. A30THBIE y100pEHUS.

®ocdop. CtpoeHune atoma, alJIOTPONHs, CBOWCTBa Oeynoro um kpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHbIE coequHeHus: okcuagdocdopa (V) u oprodochopHas KUCIOTa,
docdater. DochopHbIe YAOOPESHHUSI.

VYrnepoa. CrpoeHue aroma, aIOTPONHs, CBOMCTBA MOAU(DUKAIUMN, TNPUMEHEHHE.
Oxkcunst yraepoaa (II) u (IV), ux cpoiictBa u npumenenue. KapOoHatTel: anbIuT, coAa, MOTAaIll,
UX 3HaUYEHUE B IIPUPOJE U KU3HU YEIIOBEKA.

Kpemnnii.

Crpoenue aTroma, KpUCTAJUIMYECKH KPEMHHH, €ro CBONCTBA M mNpuMeHeHue. Okcun
kpemuus (IV), ero nmpupoausie pazHOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COSIMHEHUH KpEeMHHUS B
JKUBOM M HEXUBOW npupoze. IIoHATHE 0 CHIIMKAaTHOW MPOMBILITIEHHOCTH.

IIpaktukym 2. CBOWCTBA COEAMHEHNI HEMETAJIIOB

1. Pemrennie skcnepuMeHTANIbHBIX 3a1a4 1o teme «lloarpynma ramoreHoBy. 2. Pemenue
JKCIEPUMEHTaNbHBIX  3amad 1o teMe  «lloarpynnma  kucimopoma». 3.  Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme «lloarpynmna azoray.

O06001eHre 3HaHUH 0 XMMUH 32 KypC OCHOBHOMW ITKOJIBI



[Tepuonnueckuii 3axkoH u Ilepuomuueckas cucrema XUMHUYeCKUX diaeMeHtoB [[. .
MenneneeBa. PU3MUECKUI CMBICI IOPAIKOBOIO HOMEpA IEMEHTA, HOMEPOB IIEPUOJA U TPYIIIILL.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB U MX COEAMHEHMH B NEpUOJAX U rpymnmnax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIECMEHTOB.

3HaueHue NEPUOIUYECKOTO 3aKOHA.

Bunabl XUMUYECKUX CBA3EH M TUIBI KPUCTAIMYECKUX PELIETOK. B3auMMOCBA3b CTPOCHUS
U CBOMCTB BEILIECTB.

Knaccupukanus XMMHUYECKHX pPEaKUUi IO pa3InyHbIM INpPU3HAKaM (YUCIO M COCTaB
pearupyomux 1 o0pa3yrolIuxcs BELIECTB; HAJIMUKME TpaHULbl pa3zaena (a3; TerioBoi 3pQexT;
U3MEHEHUE CTENEHEM OKMCIEHUS aTOMOB; MWCIIOJIb30BAaHME KaTallu3aTopa; HallpaBlIeHUE
npotekanus). CKOPOCTh XMMHUYECKHX peakiuii U (aktopsl, Biausmomme Ha Hee. OOpaTHMOCTh
XUMHUYECKHX PEaKLUil U ClIOcOObl CMELIEHUS XMMUYECKOI'0 pAaBHOBECHSI.

IIpocTeie u cioxHBIE BelecTBa. MeTaulbl U HeMETa/UIbl. [ eHeThueckue psiibl MeTauia,
HEeMeTalla M IHepexogHoro wmerauia. OKcuIbl M TUIPOKCHIBI (OCHOBAHHS, KHCIIOTBHI,
amQoTepHbIe THAPOKCUBI),conu. X coctas, kiaccuukanus u o0nme XMMHYECKIE CBOMCTBA B
CBETE TEOPUHU IEKTPOIIUTUYECKON JUCCOLUALINH.

TemaTtnueckoe IaHUpOBaHUE § Kilacce

Ne Paznen KonnuectBo
JacoB

1 BBenenne 4

2 ATOMBI XUMHYECKHX JICMCHTOB

3 IIpocTeie BeliecTBa 6

4 CoennHeHNUS! XUMHYCSCKHUX IJIEMESHTOB 14

5 N3meHeHus1, npouCcXosIIne ¢ BENEeCTBAMU 12

6 [Ipaxtuxym 1. [IpocTeiinme onepannuu ¢ BEMIECTBOM 3

7 PactBopenue. PactBopsl. CBOICTBA paCTBOPOB JEKTPOJIUTOB 18

8 [Tpaktukym 2. CBONCTBA paCTBOPOB JICKTPOJIUTOB 1

9 O0600menue 1

Temarnyeckoe ianupoBanue 9 kiace

No Pasnen KomnuectBo
4acoB
1 Beenenue. OOmas xapakTepucTHKa XMMHYECKUX 3yeMeHToB u | 10

XUMHYECKUX peakuuil. [lepruoanuecknii 3aKOH U MEPUOANYECKAS
cUCTeMa XUMHU4YECKUX dyeMeHToB .M. Menaeneea

2 MeTabl 14




3 [TpakTuKym 2
4 Hemeramerl 25
5 [IpakTuKym 3
6 O0600m1eHre 3HaHUI 10 XMMHH 32 KypC OCHOBHOMW IITKOJIBI. 10
7 [ToBTOpEeHue u 0600IEHNE 3HAHUI IO HEOPTaHUYECKOW XUMUMU. 4

C=RU, O=I'bOY OOLL Ne 23r.
Cbi3paHun, CN=Mepc AneBTnHa
MwuxannoBHa,
E=school23_szr@samara.edu.ru
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