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HOACHUTEJBHASA 3AIINCKA

Pabowas mporpamma coorBercTByeT dDenepanbHOMY TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY
CTaHJApTy OCHOBHOTO OOIIEro oOpa3oBaHMs, OPUCHTHPOBAHA HAa HCIIOJIL30BAaHHE Y4eOHO-METOIUYECKOTO
koMmiuiekta: YMK O.C. I'abpuensiH, B OCHOBE KOTOPOTO JIEKAT MPUHIIUIIBI PA3BUBAIOLIETO O0YUECHUSI.

B nporecce ocBoeHUs pOrpaMMbl Kypca XUMHUH JIJIs OCHOBHOMW IITKOJIBI OOYYAIONIMEcs: OBJIaICBAIOT
YMCHUAMU CTAaBUTH BOIIPOCHI, Ha6JIIOI[aTB, O6T;SICHSITB, KJIaCCI/I(i)I/H_[I/IpOBaTB, CpaBHHUBATb, MPOBOAUTH
OKCHEPUMEHT ¥ HMHTEPIPETUPOBATh BBIBOJBl HA €ro OCHOBE, OIPEIENSITh HCTOYHUKU XHUMHUYECKOH
uHpOpMaLlMK, TOJIYy4aTh W aHAIM3UPOBAaTh €€, a TaKKe TOTOBHTh HAa OSTOW OCHOBE COOCTBEHHBIN
UH(POPMAIMOHHBIA TPOIYKT, TPE3CHTOBATh €r0 U BECTH JUCKYCCHIO.

[Iporpamma Kypca XMMHUHM JJIsl OCHOBHOW HIKOJBI pa3padaThiBaiach C Y4ETOM IE€PBOHAYAIBHBIX
NPE/CTaBICHNUN, MOJYYCHHBIX OOYYaIONIMMCS B HAYAJIbHOW IIKOJIC MPH HM3YYCHUH OKPYKAIOIIETO MHpA.
[Ipennaraemass mnporpaMma XOTS W HOCUT OOIIEKYJIbTYpPHBIH XapakTep M HE CTaBUT 3aJady
npoeCCUOHATIPHON MOATOTOBKH OOYYAIONIMXCS, TEM HE MEHEE MO3BOJSET UM ONPEACTUTHCS C BEIOOpOM
npoduiis 00y4eHus B CTapIeii mKoJe.

3HaYHTEIBHOE MECTO B COJCPKAHWU Kypca OTBOAMTCS XMMHUYECKOMY dKcriepuMeHTy. OH TO3BOIISIET
chopMUpOBaTh y O0yYarommxcs yMEHHE padoTaTh C XUMHUYCCKUMH BEIICCTBAMH, BBIOJHSITH IPOCTHIC
XUMHYECKHE OMBIThI, HAYYUTh UX 0€30MaCHOMY M 3KOJOTHUYECKU IPaMOTHOMY OOPAICHHIO C BEIIECTBAMU B
ObITYy 1 Ha npousBojcTBe. IpakTueckue pabOThl CrpynnUpPOBaHbl B OJOKM — XUMUYECKUE MPAKTUKYMBI,
KOTOPBIE CIYXaT HE TOJBKO CPEJICTBOM 3aKPCIUICHHS YMCHHUN W HAaBBIKOB, HO M KOHTPOJIA KayecTBa HMX
c(hOopMUPOBAHHOCTH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
OOyyaromuiics T0JKeH:

3HaTh U MMOHUMATh: OCHOBHBIE HCTOPHUUECKUE COOBITHS, CBSI3aHHBIC C PA3BUTUEM XUMHUU U OOIIECTBA;
JOCTHKEHUS B 00JIACTH XMMUU U KYJIbTYpHBIC TPAAULIUU (B YACTHOCTH, HAYYHbIE TPAIUIMU) CBOEH CTPAHBI;
001IEMUPOBBIE JOCTHKEHHSI B 00JIACTH XMMUU; OCHOBBI 3JJOPOBOTO 00pa3a >KU3HU; MpPaBHJIa TIOBEJACHUS B
Ype3BbIYAIHBIX CUTYalUsIX, CBA3AHHBIX C BO3JCHCTBUEM Pa3JIMYHBIX BEIIECTB; COLMAIBHYIO 3HAYUMOCTbh U
cojepxanue npodeccuil, CBI3aHHBIX C XUMHUEH;

OCHOBHBIE TIpaBa M 00A3aHHOCTH TpaKIaHWHA (B TOM 4YHCIie 00YYaroIIerocs), CBsI3aHHBIE C JIMYHOCTHBIM,
PO ECCHOHAIBHBIM 1 KU3HEHHBIM CaMOOTIPE/ICTICHUEM;

WCIIBITHIBaTh: YYBCTBO TOPAOCTU 32 POCCUMCKYI0 XMMHUYECKYIO HAyKy U YBa)K€HHE K UCTOPUU €€
Pa3BUTHS; YBOXKCHHUE U MPUHITHE TOCTHKCHUN XUMUU B MUPE; YBOXKCHHE K OKPY>KAIOIMKUM (00yJarommmces,
YUHUTEISAM, POJUTENSAM U JIp.) — YMETh CIIyllaTh U CHbIIIATh NMapTHEpPA, MPU3HABATh MPaBO KaXAOro Ha
cOOCTBEHHO€ MHEHHE W TPUHUMATh PEIICHHS C y4e€TOM TMO3WIHUNA BCEX YYACTHHKOB, CAMOYBaXXEHUE M
SMOIMOHATBHO-TIONIOKUTENILHOE OTHOIIIEHUE K cebe;

MPU3HABATh: IIEHHOCTh 3JI0POBBSI (CBOETO W JIPYTUX JtOJIEH); HEOOXOJUMOCTh CaMOBBIPAXKEHUS,
caMopeanu3alry, COUUAIBHOTO ITPU3HAHNUS,

OCO3HaBaTh. TOTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOSTEIBHBIM TOCTYNKaM M JICUCTBHSM,
MPUHSATUIO OTBETCTBEHHOCTH 3a MX PE3YJbTAThl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKATH U
OTCTarMBaTh CBOKO MO3UIMIO K KPUTUYHO OTHOCUTHCA K CBOUM MOCTYIIKAM;

MPOSBIIATE: JOOpPOKENaTeNbHOCTh, JOBEPHE W BHUMATENBHOCTh K JIOASM, TOTOBHOCTH K
COTPYAHUYECTBY M JPYXKO€, OKa3aHWIO TOMOIIM HYKIAIOIIMMCS B HEH; YCTOWYMBBIA IMO3HABATEIHHBIN
WHTEpPEC, MHUIMATHBY U TI0003HATEILHOCTh B U3yUYEHUU MHUPA BEIIECTB U PEaKIIUi; IeTIeyCTPEMIEHHOCTD U
HACTOMYMBOCTh B JIOCTHKEHUHW II€Jie, TOTOBHOCTh K TIPEOJOJICHUIO TPYIHOCTEH; YOEKIEHHOCTh B
BO3MOXXHOCTH TO3HAHUS MPHUPOABI, HEOOXOIUMOCTH Pa3yMHOTO HUCHOIB30BaHUsS JIOCTHDKEHUN HAyKu U
TEXHOJIOTHH JIJIsl pa3BUTHS OOIIIECTBA;

YMETh: YCTaHABIIUBATh CBS3b MEXKIY LEIbI0 U3YUEHUS] XUMHUU U TEM, JIJISl YErO OHA OCYIECTBISETCA
(MOTHBaMHM); BBIOJIHATH TPOTHOCTHYECKYIO CAMOOIIEHKY, PETyJIUPYIONTYI0 aKTUBHOCTD JIMYHOCTH Ha JTare
€€ BKJIIOYCHHSI B HOBBIH BUJI JESATEIILHOCTH, CBSI3aHHBIN C HAUaJIOM U3Y4YE€HHSI HOBOTO Y4eOHOTO MpeMeTa —
XHWMHH; BBITOJHATH KOPPUTUPYIONIYIO CAMOOIIEHKY, 3aKIIOYAIOIIYIOCS B KOHTPOJIE 3a MPOLIECCOM N3YUYEHUS
XUMHUHM ¥ BHECEHUH HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTamaM U CIocobaM M3ydeHUus: Kypca
XUMHUH; CTPOUTh IKU3HEHHbIE U MNpPOoQecCHOHANIbHbIE IUIAHBI C YYETOM KOHKPETHBIX COLUAIbHO-
UCTOPUYECKHX, IMOJUTUYECKUX M HKOHOMHUYECKUX YCIOBHH; OCO3HAaBaTh COOCTBEHHBIC IICHHOCTH U HX
COOTBETCTBUE NPUHUMAEMBIM B )KM3HH PELICHUSAM; BECTH JUAJIOr HA OCHOBE PABHONPABHBIX OTHOLICHUN U
B3aUMHOTO YBa)KEHHUSI; BBIACIATH HPABCTBEHHBIM AacCHEKT MOBEACHHUS W COOTHOCUTH MOCTYIKH (CBOM H
OpYTUX JII0Jiel) W COOBITHS C MPUHATHIMH ATHUYECKUMU HOpPMaMmH; B IpeaeiaX CBOMX BO3MOXHOCTEH



IIPOTUBOAEHUCTBOBAaTh JACUCTBUAM W  BIMSHUAM, MPEACTABISIONIMM YIpO3y JKHU3HHM, 3J0pPOBBIO H
0€30I1aCHOCTH JIMYHOCTH U OO0IIECTBA.
BbinmyckHUK HayuHuTCs:
XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHNUSA: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
OTKCBIBATh CBOMCTBA TBEPJIBIX, KUIKHX, ra3000pa3HbIX BEUIECTB, BHIACIASA UX CYIIECTBEHHbIC TPU3HAKH;
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHUX IOHATHH «aTOM», «MOJEKYJIa», «XUMHUYECKHH 3JIEMEHT»,
«IIPOCTOE BEILECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTb», «XMMMUECKas pEAKLUA», HCIOJIb3Ys
3HAKOBYIO CUCTEMY XMMMH;
PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS! MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHON
TEOpUU;
pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SBIICHHS,
Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;
OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;
OIpPEACIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCINHEHUAX;
OINPEAEIATh TUIl XUMUYECKUX PEAKLUII;
Ha3bIBaTh MIPU3HAKY U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUN;
BBISIBJISITH TPU3HAKH, CBHUJETEIbCTBYIOIIUME O MPOTEKAHUM XHWMHUYECKOM peaklMy IPU BBINOJIHEHUU
XUMHUYECKOT'O OIIbITA;
COCTaBIIATH (POPMYIIBI OWHAPHBIX COSINHEHHIA;
COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEaKLUi;
coOnroaarh rnpaBuiia 6€30MacHO paboThI IPU MPOBEAECHNUHN OIBITOB;
II0JIb30BAThCS JIAOOPATOPHBIM 00OPY0OBaHUEM U IIOCYI0M;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
BBIUHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOI'0 3JIEMEHTA 110 (OpMyJie COeAMHEHUS;
BBIUNCIIATh KOJMYECTBO, O0OBbEM WJIM MAacCy BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareHTOB WM
IIPOJYKTOB PEAKIUHY;
XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB: KUCIOPOJIa U BOJOPOJIA;
HOJIy4aTh, COOMPATh KUCIOPOA U BOJIOPO/;
pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPO/;
pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;
PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3P PEKT peakinumn», «MOJSPHBIA 00BEMY;
XapakTepu3oBaTh (HU3NYECKHEe U XUMHUECKUE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOP»;
BBIUNCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BELLIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUECHHBIX KJIACCOB HEOPTaHNYECKUX BEILLECTB;
XapaKTepu30BaTh (PU3NYECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB:
OKCHJIOB, KHCJIOT, OCHOBaHH, COJIEH;
OTpeAeNATh NPUHAIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COSAMHEHMUI;
COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX COEAMHEHHH N3yUYeHHBIX KIIACCOB;
IPOBOAMTH OMBITHL, MOATBEP)KIAIONIME XMUMHYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPraHMYECKHX
BEILIECTB;
pacrno3HaBaTh OMBITHBIM ITyTEM PAaCTBOPHI KUCIIOT U LIEJI0Uel M0 U3MEHEHHUIO OKPACKH WHINKATOpPa;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKY KIaCCaMHU HEOPTraHUUECKUX COEIUHEHMI;
packpsiBaTh cMbici [leprnoanueckoro 3akona J[.M. Menzaeneena;
OOBSICHATh (DU3UYECKUH CMBICI aTOMHOTO (IOPSAIKOBOr0) HOMEpa XHMHYECKOTO 3JIEeMEHTa, HOMEpOB
TPYIIIBI M Ieproja B nepuoanueckon cucreme /.M. Menneneena;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CTPOEHHsS aTOMOB, CBOMCTB JJIEMEHTOB B IpelesiaX MajbIX
NEPUOOB U TJIABHBIX MOJIPYIIIL;
XapaKkTepu30BaTh XUMHUECKHE OHJIEMEHThl (OT BOJOpOJa /A0 KajibliMs) HAa OCHOBE MX IOJIOXKEHHS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB,;
COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 311eMeHTOB nepuoanueckoi cucreMsl [[.1. Menneneesa;
PacKpBIBATh CMBICI IIOHATHN: «(XUMHUYECKAs! CBA3bY», «3JIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PM3NUYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAIIIMUECKON PELIeTKH;
ONPEACIIATh BUJ XUMUYECKON CBA3U B HEOPTaHNYECKUX COCINHEHUSX;
n300paXkaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BHJIAMH XUMHUYECKUX CBSI3EH;



pPacCKpbIBaTb CMBICI IIOHATUH <«UOH», «KAaTHOH», «AHUOH», <(OIEKTPOJIMUTBI», «HEIIEKTPOIUTHD,
(QIEKTPOJIUTHYECKAs] JIUCCOLMALHNA», «OKHUCIUTENIb», «CTCIEHb OKHUCICHUA»  «BOCCTAHOBHUTEIbY,
«OKHCIICHHUEY, «BOCCTAHOBIICHUEY;
OIIPEACIAT CTEIICHb OKHACICHHS aTOMa JIEMEHTA B COCIMHEHNUM;
PacCKpBIBaTh CMBICII TEOPUH JIEKTPOIUTUYECKON TUCCOLUALINN;
COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUUECKON NUCCOLMALIMY KUCIIOT, LIEJI0UEH, COJIEH;
OOBACHATH CYIIHOCTD IPOLECCA AIEKTPOIUTUYECKON TUCCOLMALIMU U peaKLUii HOHHOTO OOMEHa;
COCTABJIATH TOJHbIE U COKpAILlEHHbIE MIOHHBIE YPABHEHUS peakuy 0OMeHa;
OTIpeNIeNIATh BO3MOXXHOCTh IMPOTEKAHMI PeaKiiii HOHHOTOo 00MeHa;
IIPOBOAMTH PEAKLUH, TIOATBEPKAAIOIINE KAYECTBECHHBIN COCTAB PA3JIMYHBIX BEILECTB;
OIIPENENATh OKACIUTENb U BOCCTAHOBUTEIID;
COCTaBJIAITh YPAaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLINM;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKiui;
KJIaccu(puuUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaAM;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJLIIOB;
IPOBOJUTH OMBITHI IO MOIYYEHUIO, COOMPAHHIO U N3YUYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB!
YIJIIEKUCIIOrO ra3a, aMMHaKa,;
pacrio3HaBaTh OINBITHBIM ITyTE€M ra3000pa3Hble BEIIEeCTBA: YIJICKUCIBINA I'a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIOB;
Ha3bIBaTh OpPraHMYECKUE BeLIecTBa MO MX (opMyle: METaH, 3TaH, STHJIEH, METaHOJI, 3TaHOJ, IJIUIEPHUH,
YKCYCHas KMCIIOTa, aMUHOYKCYCHAsl KMCJIOTA, CTCAPUHOBAs KUCJIO0Ta, OJICMHOBAs KACIIO0TA, TII0K034;
OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOILEN Cpeibl Ha OPraHU3M YEJI0BEKa,
IpaMOTHO 00paIIaThCs C BEMECTBAMH B IIOBCEIHEBHOW YKU3HU
OIpPEACIIATh BO3MOXHOCTh IMPOTEKAHMUsI PEAKLMH HEKOTOPBIX NPEACTAaBUTEIEH OPraHMYECKUX BEILECTB C
KHCIJIOPOJIOM, BOJIOPOJOM, METAJZIAMHU, OCHOBAHHSIMH, T'aJIOTEHAMH.
BbIyCKHHUK OJIY4YHT BO3MOKHOCTD HAYYHMThCSH:
BBIJIBUTATh U IIPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bl O XUMHUUYECKMX CBOMCTBAX BEIECTB HA OCHOBE MX
COCTaBa W CTPOEHMs, UX CHOCOOHOCTH BCTYNATh B XUMHUECKHE PEAKIMM, O XapaKTepe U MPOIYKTax
Pa3IMYHBIX XUMUYECKHUX PEAKIINN;
XapaKTEepU30BaTh BEIECTBA [0 COCTaBy, CTPOCHUIO M CBOWCTBAM, YCTAaHABIMBAThb IIPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U MEKy JaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;
COCTAaBJIATh MOJIEKYJISIPHBIEC U ITOJHBIE HOHHBIE YPABHEHHUS 110 COKPAILlCHHBIM HOHHBIM YPaBHEHHUSM;
MIPOrHO3UPOBATh CIIOCOOHOCTH BEUIECTBA MPOSBIATh OKUCIUTEIbHBIE NI BOCCTAHOBUTENIbHBIE CBOMCTBA C
Y4ETOM CTEIEHEH OKUCIIEHUS DJIEMEHTOB, BXOIAIIUX B €TI0 COCTAB;
COCTABJISITh YPABHEHMS PEAKLMI, COOTBETCTBYIOIIMX TOCIIEI0BATEIbHOCTH IIPEBPALLEHUA HEOPTAHUYECKUX
BEILECTB Pa3JINYHBIX KJIACCOB;
BBIIBUTATh U IPOBEPSTHh IKCIEPUMEHTAIBHO TUIIOTE3bl O pe3ysibTaTaX BO3IAEHCTBUS pa3IMYHBIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUU;
HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS AJI HKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHHUS B OKpPY Kalollel Cpele;
UCMOJIb30BaTh MPHOOPETEHHbIE KIIOYEBbIE KOMIETEHIMH IPH BBHIMOJIHEHUH IPOEKTOB U y4eOHO-
MCCIIEIOBATENbCKUX 3aj1au 110 U3YYEHHIO CBOMCTB, CIIOCOO0B MOMyYEHUS M pacliO3HaBaHUS BEILIECTB;
00BEKTHBHO OLICHUBATh MH(DOPMAITUIO O BEIIECTBAX M XMMUUYECKHUX IPOIIeccax;
KPUTHYECKH OTHOCUTHCS K IICEBJOHAY4YHON HH(pOpMaIMU, HEJOOPOCOBECTHOM pekjiaMe B CpelCTBax
MaccoBOM HH(pOpMaINH;
OCO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUM 110 XUMHUH JUIS IPAKTUYECKOU E€ATEIbHOCTH YEJIOBEKA;
CO3J1aBaTh MOJIENI U CXEMBbI JJIs pelieHns YUeOHBIX U MO3HABATENbHBIX 3ajlayu; MOHUMAaTh HE00X0IUMOCTh
cOONIOICHUST TIPEANUCAHUM, MpeyiaraéMblX B HMHCTPYKIMSIX IO HCIOJIB30BAHUIO JIEKApCTB, CPEACTB
OBITOBOM XMMHUU U JIP.
COJAEPKAHUE YYEBHOI'O IIPEIMETA
Beenenune
[Tpeamer xuMuu. MeTo/ipl MO3HAHUS B XMMHU: HAOIIOIEHUE, SKCIEPUMEHT, MOAEINpoBaHue. MlcTouHnKn
XUMHUYECKON MH(pOpMaIuH, ee MoJlyueHHe, aHaJI|3 1 MPeJICTaBICHHE €ro pe3yabTaToB.
[ToHsATHE 0 XUMHUYECKOM 3JIEMEHTE U (POpPMax €ro CyIlecTBOBaHUA: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BemecTBax. [IpeBpamienus BemecT. OTINYMEe XUMUYECKUX PEAKIUi OT (PU3NYECKUX SIBICHUI.
Ponp xumuu B xu3HM yenoBeka. Xemopmius u xemopoous. Kparkue cBeieHus U3 HCTOPUM BO3SHUKHOBEHUS
U Pa3BUTHUS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUN XUMUYECKOI HayKu — paboTel M. B.



Jlomonocoga, A. M. bytneposa, /. 1. MenaeneeBa. XumMuueckasi CAMBOJIMKA. 3HAKH XUMHUYECKUX
2JIEMEHTOB M NIPOUCXOXKJIEHHUE X Ha3BaHUH. XuMmudeckue Gopmyibl. HIEKCH M KOAQGUIIMEHTHI.
OTtHocuTeNbHBIE aTOMHAS U MOJIEKYJIsIpHast Macchl. [IpoBeeHne pacueToB MacCoOBOM O XUMHUUYECKOTO
JJIEMEHTA B BEILIECTBE HAa OCHOBE ero Gpopmysl. [lepuoanyeckas cucrema XumMuueckux ieMeHToB J1. 1.
MenzieneeBa, ee CTPYKTypa: MaJible U OOJIbIINE IePUOIbI, TPYIIBI U oArpymisl. Ilepuoaudeckas cucrema
KaK CIIPaBOYHOE OcOoOue JUIsl OJIyYeHHsI CBEACHUN O XUMUYECKUX 3JIEMEHTaX.

ATOMBI XUMHYECKHX 3JICMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYECKUX 31eMEHTOB. OCHOBHBIE CBEJIEHHS O CTPOSHHH aTOMOB.
JlokazarenbcTBa CIOKHOCTH cTpoeHust aToMoB. OnbiTel Pezepdopna. [Inmanerapuas Moaens CTpoeHUs
atoMa. CoCcTaB aTOMHBIX siI€p: IPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHAS aTOMHAas Macca. B3aumocsa3p
HNOHSTUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAas Macca». MI3MeHeHune uncia NpoTOHOB B siipe
aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX AJIEMEHTOB. MI3MeHeHue yrciia HEHTPOHOB B si/Ipe aToMa —
oOpa3oBaHue U30TonoB. COBpEMEHHOE OIPEAEICHUE MMOHATUS «XUMHUECKHUH 31eMeHT». M30Tonbl Kak
Pa3sHOBUAHOCTH ATOMOB OZJHOI'0 XMMHUYECKOTO JIEMEHTA. DJIEKTPOHbI. CTPOEHHUE 2JIEKTPOHHBIX YPOBHEH
aTOMOB XMMMUECKUX 3JIEMEHTOB MaJbIX 11epruo10B. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepuonuueckas cucrema XuMuuecKux eMeHToB . M. MeHeneeBa u cTpoeHne aTOMOB — (U3UYECKUI
CMBICJI IOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMEpa IpyIIibl, HOMEpa neproja. MizMenenue uncia 31eKTpoHOB
Ha BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOT'0 3JIeMEeHTa — 00pa30BaHue MOJOKUTEIIBHBIX U
OTpULATENIbHBIX HOHOB. MOHBI, 00pa30BaHHbBIE AaTOMaMU METAJIJIOB U HEMeTaJIoB. [IpuunHbI U3MEHEHUS
METAJUIMYECKUX U HEMETANIMYEeCKUX CBOIMCTB B epuoax u rpynmnax. O6pazoBaHue OMHAPHBIX
coequnenuii. [lonsarue 06 noHHOM cBs3u. CxeMbl 00pa3oBaHusl HOHHOHU CBsI3U. B3anmmopelicTBue aToMOB
3JIEMEHTOB - HEMETANIOB MEX 1y c000i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BEILECTB.
KoBanenTHast HenossipHasi XUMHUYECKas! CBA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIEC (POPMYITHI.

B3aumopeiicTBie aTOMOB HEMETAJUIOB MEXAY CO00i — 0Opa3zoBaHHe OMHAPHBIX COEAMHEHUH HEMETaIIOB.
DneKTpooTpuliaTeaTbHOCTh. KoBaseHTHas nosisipHas cBsi3b. [loHATHE O BAJICHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJIEHTHbIE XUMHUUeCcKHe cBsA3U. CocTraBiaeHue GopMys OMHAPHBIX COCTUHEHUH 110
BasleHTHOCTH. Haxoxenne BasleHTHOCTH 110 (hopMysie OMHapHOTO coeAnHeHus. B3anmopeiicTBue aroMoB
METaJUIOB MEX1y c000i1 — 00pa3oBaHue METAIIMUECKUX KpUCTaIOB. [IoHATHE 0 METAIIIMUECKON CBA3H.
IIpocTsie BemecTsa

[Tono>xeHne meTaioB U HemeTauioB B [lepruoandeckoii cucteme XuMu4eckux aneMeHTos /1. .
MenneneeBa. Baxknelime mpocThie BEMIECTBA — METAJLIbI (KeJe30, alFOMUHUHN, KaJbI[Ui, MarHUM, HATPUH,
Kanuii). O6mue Gpusnueckue cBONCTBa METaUIOB. BakHeine npocThie BelecTBa-HeMeTallbl,
o0Opa3oBaHHbIE aTOMaMH KHUCJIOpPO/ia, BOJIOPO/A, a30Ta, cepbl, pocdopa, yriepoaa. MoaeKybl MPOCThIX
BELIECTB-HEMETAINIOB — BOJIOPO/1a, KUCIOPO/a,a30Ta, raloreHoB. OTHOCUTENBHAS MOJIEKYJIIpHAs Macca.
CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHNI0 HECKOJIBKUX MPOCTHIX BEIECTB —
ayioTponus. ANIoTponHble Moan(pUKaluU KKcaopoa, pocdopa, onoBa. MeTtamnyeckue u
HEMETAJUIMYECKHUE CBOICTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTh 3TOT0 MOHATUS. Yuciio ABoraapo.
Konunyecto BemectBa. Mok, MounsipHast Macca. MonsipHbIif 00beM ra3000pa3HbIX BemecTB. KpaTHble
€IMHUIIBI U3MEPEHUSI KOJIMUYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUJTUMOJIIPHAsT U KMJIOMOJISIpHAS
Macchl BeLIECTBA, MUJUIUMOJISIPHBIN U KMWJIOMOJISIPHBIA 00bEeMbI ra3000pa3HbIX BellecTB. PacueTsl ¢
HCIIOJIb30BaHUEM TMOHATUHN «KOJIMYECTBO BEILIECTBA», «MOJIIPHAs Maccay, «MOJIIPHbIA 00beM Tra3oBy,
«uucio ABoraapo.

CoeauHeHMs1 XUMHYECKHUX 3J1eMEHTOB

Crenensb okucienus. CpaBHEHHE CTENIEHN OKUCIEHUS U BaJleHTHOCTU. OnpeiesIeHne CTENEHN OKUCIICHUS
3JIEMEHTOB B OMHApHBIX coeAnHeHusx. CoctaBienue popmMya OMHAPHBIX COEAMHEHMH, 001Ini coco0 nux
Ha3BaHMI. buHapHbIe cOeIMHEHUST METAIJIOB U HEMETAJIOB: OKCH/IbI, XJIOPUIBI, CYIb(UIBI U TIP.
Cocrasnenue ux popmyn. buHapHbie coelMHEHUST HEMETAJUIOB: OKCHUJIbL, JIETy4He BOJIOPOJAHbBIE COSUHEHMS,
UX cOCTaB U Ha3BaHMsl. [IpencraBuTeny oKCUI0B: BOJA, YITIEKUCIIBIN I'a3, HErallleHas U3BECTb.
[TpencraBuTeny JETYy4UX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPOA U aMMuak. OCHOBaHMSI, UX COCTaB U
Ha3BaHUs. PacTBoprMOCTbh OCHOBaHMH B Boj€. [IpencraBureny mienodei: ruIpOKCUIbI HATPUS, KaJlns U
Kanbuud. [lonsaTHEe 00 MHAMKATOpax U KAYECTBEHHBIX peakusx. KUcIoThl, UX cocTaB M Ha3BaHUS.
Knaccudukanus xucnot. [lpeacraButenu KUcioT: cepHasi, coiisiHasi, a3oTHasd. [lonsTre o mkane
KucnoTHocTH (1ukana pH). I3smenenue okpacku nHAMKATOpoB. CONM Kak MIPOU3BOIHBIE KUCIIOT U
OCHOBAaHUH, UX COCTaB U Ha3BaHUsA. PacTBOpuMOCTS coneil B Boae. [IpencraBurenu cone: XJopu HaTpus,
kapOoHat u gocdat KanbIusa. AMOpPHBIC U KPUCTAJUTMYECKUE BEIIECTBA. MEXMOIEKYIIpHbIE
B3aMMOJENCTBYS. TUIIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB



KPUCTATMYECKHUX pelieToK. YncThie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPIBIX M ra3000pa3HBIX
cMmeceil. CBoMcTBa YHNCTHIX BelecTB U cmeceil. X cocraB. MaccoBast 1 00beEMHA O KOMIIOHEHTA CMECH.
Pacuertsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM MOHSATHUS «IOJIS».

N3meHeHus, NPOUCXOAsIlIHE C BeleCTBAMHU

[TonsTue sABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOSAIIMMU C BELIECTBOM. fBIEHUS, CBA3aHHBIE C
M3MEHEHHEM KPUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPU MOCTOSHHOM €0 cocTaBe, — (hU3HuecKue
siBNieHUs. DU3HYECKUE SIBJEHUS B XUMUN: TUCTUIUISLMSA, KPUCTAJUIM3aLKs, BBIIIAPUBAHUE U BO3TOHKA
BElIeCTB, (PUIbTPOBAHUE U LICHTPU(PYTrUpOBaHUE. SIBICHNS, CBSI3aHHBIE C N3MEHEHUEM COCTaBa BEILlECTBa,
— XUMHYECKUe peakuuu. [Ipu3Haku v yCcIIoBUS TPOTEKAHUS XMMHUUECKUX peaKkUnii. Beiaenenue TeroTel 1
cBeTa — peakuuu roperus. [lonsTre 06 5k30- U SGHIOTEPMUUECKUX PEAKIHUAX. 3aKOH COXPAHEHHS MaCChI
BEIIECTB. XMMUYECKUE YPaBHEHHS. 3HAYCHUE WHACKCOB U Kod(pduninenToB. CocTaBiIeHHE YpaBHEHUN
XUMUYECKUX peakUuuid. PacueTsl Mo XMMUYECKUM ypaBHEHUsIM. PellieHne 3a1a4 Ha HaXOKIEeHUE KOJIMYECTBa,
Macchl WIH 00beMa IPOAYKTA PEAKIINH 110 KOJTHYECTBY, MACCe MM 00BEMY UCXOIHOTO BelecTBa. PacyeTsl ¢
HCIIOJIb30BAaHUEM MOHATHUS «I0JI5», KOTJJa UCXOIHOE BEIIECTBO JIaHO B BUJIE PACTBOPA C 3aIaHHOW MAacCOBOM
JIOJIEN PAaCTBOPEHHOIO BEUIECTBA WJIM COJIEPKUT ONPEICICHHYIO 100 NpuMecen. Peakiuu pasiioxkeHus.
[IpencraBnenue o CKOpocTH XuMHueckux peakuuil. Katanuzaropsl. @epMeHTsl. Peakiinm coeiuHeHus.
Karanutudeckne n HEKaTAIUTUICCKUE PEaKIUU, 00OpaTUMbIC U HeoOpaTUMbIE peakiuu. Peakiuu
3aMelleHus. Pl akTUBHOCTH METAJUIOB, €r0 UCIOJIb30BaHUE /1JIs1 IPOTHO3UPOBAHUS BO3MOKHOCTH
MPOTEKAHUS PEAKIUN MEKYy METAJJIAMH M KUCIIOTaMH, PEaKLUI BBITECHEHHSI OJHUX METAJIJIOB U3
pPacTBOPOB UX COJIeH IpyrumMu MetamiaMu. Peakuuu oOMeHa. Peakium HeliTpanuszauuu. Y clioBus
IPOTEKAHUS PeaKnii OOMEHa B paCTBOPAX /10 KOHIIA. THIIBI XUMHUECKUX PEaKLUi Ha IPUMEpPE CBOKUCTB
BOJbL. Peakius pa3nokeHus: — 3JIEKTPOIU3 BOJbl. Peakuuu coeMHeHNs] — B3aUMOJIEUCTBUE BOJIBI C
OKCHJIaMU METAJJIOB U HEMETAJIIOB. Y CJIOBUE B3aWMOJICUCTBUS OKCUIOB METAJJIOB U HEMETAJJIOB C BOJOM.
[TonsiTue «ruapokcuabl». Peakium 3amenieHus — B3auMoJIeHCTBUE BOJIbI ¢ MeTaliamu. Peakiuu ooOmMeHa —
TUJIPOJIN3 BEILIECTB.

PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB

PactBopenue kak gpusnko-xumuueckuil nporecc. [lonsTre o rugparax U KpucTaJIOTUApaTax.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJIE€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/ABIX BEIIECTB OT
TeMIiepaTypbl. HachlllieHHbIe, HEHACBIIIIEHHBIE U MIEPECHIIIICHHBIE pACTBOPHI. 3HAYEHHE PACTBOPOB IS
IPUPOJIBI U CEIBCKOTO X03sHCcTBA. [loHATHE 00 2MEeKTPOTUTHUECKON AUCCOIHAIIMU. DICKTPOIUTH U
HEIJIEKTPOJIUTHI. MeXaHM3M JAUCCOLUALNM SJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBsi3u. CTeneHn
ANEKTPONUTHYECKOM qucconanui. CUbHbIE U cia0blie 31eKTpoauThl. OCHOBHBIE MOJNOKEHHS TEOPUN
AJIEKTPOJIUTUYECKON Jucconraniu. MloHHbIe ypaBHeHHS peakiuii. Peakiuu oOMeHa, uaymme 10 KOHIa.
Knaccudukanus noHoB u ux cBoiictBa. Kucnotsl, ux kinaccudukamms. ucconunanus KUCIOT U UX CBOMCTBA
B CBETE TEOPHH DJIEKTPOJIMTUYECKON Tucconuanui. MoJIeKysipHble U HOHHBIE YPaBHEHUS PEaKIIMil.
B3anmMopeiicTBre KUCIOT ¢ METaINIaMU. DJIEKTPOXUMUYECKUN sl HAPsLKEHU MeTaiuioB. Bzaumoneiicteue
KHMCJIOT C OKCUJaMH METANIOB. B3auMoaencTBie KUCIOT C OCHOBAaHUAMU — PEAKIMs HEUTPaTU3aLIH.
B3aumoneiicTBue Kuciot ¢ conssmu. Vcrons3oBanre TabIUIbl pACTBOPUMOCTH /ISl XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB KUCIOT. OCHOBaHUs, UX Kiaccudukaius. J[uccounanusi OCHOBaHUI U UX CBOIMCTBA B
CBETE TEOPUHM DIIEKTPOJIUTHUECKON TUccolanuu. B3aumoaencTeue oCHOBaHMi ¢ coyisiMu. Mcnonp30Banue
TaOIHITBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKN XUMHYECKUX CBOMCTB OCHOBaHMM. B3anmoseiicTue
niesnoyeit ¢ okcuaamu HemeTtaioB. Coiu, UX JUCCOLMAIIUS U CBOMCTBA B CBETE TEOPHUH IEKTPOIUTUUECKON
nuccormanuy. BzaumoeicTBue coselt ¢ MeTamiaMu, 0COOCHHOCTH ATUX peakiuii. BzanmoecTeue coneit
¢ consimu. Mcnonb3oBaHue TaOIUIIBI pACTBOPUMOCTH JJIsI XapAaKTEPUCTUKH XUMUYECKUX CBOMCTB COJICH.
O06o0menue cBeeHnit 00 OKCHAaX, X KiIacCU(pUKAIIMU U CBOMCTBAX. | eHeTHYECKHE PSAIBI METAJlIa 1
HeMeTasuia. ['eHeTndeckas CBsI3b MEKIy KilacCaMU HEOPraHMYECKUX BenlecTB. OKUCIUTENbHO-
BOCCTAaHOBHUTEJbHBIC peakiuu. OnpeneneHre cTeneHed OKUCIEHUS sl 2JIEMEHTOB, 00pa3yIONIUX BEIIECTBA
pa3HbIX KJIaccoB. Peakiinu HOHHOTO 0OMEeHa M OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiiu. OKHUCIUTENDb U
BOCCTAHOBUTENb, OKUCIIEHUE U BOcCTaHOBJIEHNE. COCTaBIIEHUE YPABHEHUI OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIIUH METOJOM AJIEKTPOHHOTO Oananca. CBOMCTBA MPOCTHIX BEUIECTB — METAIOB
Y HEMETAJUIOB, KUCIIOT U COJIEH B CBETE€ OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

O0umas xapakTepuCTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHYeCKUX peakuuii. [lepuoauyecknii 3-H u
Ilepuoauyeckas cucrema xumuyeckux ieMenToB [I.1. MenaeneeBa

XapakTepuCTHKa 3JIEMEHTA 110 €T0 N0JIOKEHUIO B [leproanueckoil cucreme XUMUIECKUX d1aeMeHToB J1. 1.
MenneneeBa. CBoilCTBa OKCUJIOB, KUCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUH AJIEKTPOIUTUYECKOMN
JUCCOLIMAIIMY ¥ OKHUCTIeHHsI | BoccTaHOBNIeHUS . [IoHATHE 0 TepeXOAHBIX AIeMeHTaX. AM(OTEPHOCTb.



I'eneTndeckuii psag nepexonHoro snementa. llepuoauuecknii 3akoH u lleprnoauyeckas cucrema
xuMudeckux 3aeMeHToB . M. Menaeneea. Xumuueckas opraHu3anus >KUBOM U HEXKUBOU IPHUPO/IBI.
XUMHUYECKU COCTaB SIAPA, MAHTUU U 36MHOU KOPbl. XUMUYECKHUE JIEMEHTHI B KIIETKAX KUBBIX OPTaHU3MOB.
Makpo- 1 Mukpo3sieMeHTbl. O000IIeHIE CBEACHUI 0 XUMUYECKHX peaknusax. Kiaccudukanus XuMudecKux
PEaKIyii Mo Pa3InYHBIM MIPU3HAKAM: «UHUCIIO U COCTaB pearupyrommx 1 00pa3youuxcs BEIeCTBY,
«TerI0BOM 3P heKT», «HAIPABICHUEY, «U3MEHEHHE CTENICHEeH OKHUCIICHHS 3JIEMEHTOB, 00Pa3yIOIUX
pearupyrolyre BemecTBay, «pa3ay, «MCroIb30BaHNe KaTaau3aTopa». [IoHsITHe 0 CKOPOCTH XUMUYECKOM
peakunu. GakTOpBbl, BIKUAIONINE HA CKOPOCTh XMMUYECKUX peakiuil. KatanuzaTtopsl u katanus.
NHruburopsl. AHTHOKCHIAHTHI.

MeTtajuibl

[Tonoxxenne merauios B Ileproauyeckon cucreme Xumudeckux 3jeMenToB [[. 1. Menneneesa.
MerTannuueckas KpucTalsInueckas penieTka 1 MeTajinyeckas XxuMmudeckas cBsizb. O0mue puznueckue
cBoiicTBa MeTayu1oB. CINIaBbl, UX CBOMCTBA U 3HaucHHE. XMMHUYECKHUE CBOMCTBA METAJVIIOB KaK
BOCCTAHOBUTEJEH, a TAK)KE B CBETE UX MOJOXKEHUS B JIEKTPOXUMUYECKOM PSIIY HAIPSHKEHUN METaJIOB.
Koppo3sust MmeTamioB u criocoObl 60ps0bI ¢ Heil. MeTtaisl B mpupoae. O0mme crnocoObl UX NOTYYESHHUS.
OO01mas xapakTepuCTHKA IIEIOYHBIX MeTaioB. MeTtamisl B mpupoje. O0mue crnocoObl UX MOIy4YeHUs.
Crtpoenue atoMoB. 11lenounble MeTamibl — MpPOCThIE BellecTBa. BaxHeire coeuHeHs MEeT0YHbIX
METaIIJIOB — OKCHUJIbI, TUIPOKCUIBI U CONU (XJIOPHIbI, KApOOHATHI, CyNb(aThl, HUTPATHI), UX CBONCTBA U
IPUMEHEHNE B HapoAHOM Xo3siicTBe. Kanuitnbie ynoopenus. OO0miast XapakTepuCTHKa JIEMEHTOB IIaBHON
noarpynmnsl I rpynmnsl. Ctpoenne atoMmoB. Lllenouno3emenbHble METAILIbI — MPOCTHIE BEILIECTBA.
Baxneiimue coelnHEHUs MIET0YHO3EMENBHBIX METANIOB — OKCH/IbI, TUJAPOKCHUIBI U COJIH (XJIOPUABI,
KapOOHAThI, HUTPATHI, CyNb(daThl, (hocdaTsl), UX CBOMCTBA U TPUMEHEHHE B HAPOJIHOM XO31CTBE.
Amomunuii. CTpoeHue atoMa, (pU3NIeCKUe U XMMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeAnHEHUs
ATIOMUHUS — OKCUJI ¥ TUAPOKCU, UX aMoTepHbIil XapakTep. Baxueiimue conu amomunus. [Ipumenenne
amoMuHUs 1 ero coenuuennid. JXKene3zo. CtpoeHne atoma, pu3nYecKre 1 XMMUIECKHUE CBOHCTBA IMPOCTOTO
BelllecTBa. I eneTnueckue psabl Fe®* u Fe®*. Baxueiiwme comn xeinesa. 3HauCHNUE Kelle3a U ero COeINHCHHI
JUISL IPUPOABI M HAPOJIHOT'O XO35HUCTBA.

Hemeranbl

OO6m1as xapakTeprucTUKa HEMETAIIOB: TToyIoxkeHue B [lepuoanueckoii cucteMe XuMUYECKHUX AJIeMEHTOB /.
. MenneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTpooTpHLaTesibHOCTh (D0) Kak Mepa
«HeMeTamnyHocT», psia D0. Kpucraninueckoe CTpoeHHE HEMETAIIJIOB — MPOCTHIX BELECTB.
Amnorponus. duznueckne cBocTBa HeMeTaI0B. OTHOCUTEIBHOCTD MOHATHH «METAIUD) U «HEMETAILII.
Bonopona. [Tonoxxenune Bonopoaa B [lepnonnueckoi cucreme xumudeckux ainemeHToB 1. . Menneneesa.
Crpoenune aToMa 1 MOJEKyJIbl. PU3HUECKNE U XUMUYECKHE CBOMCTBA BOJOPOAA, Er0 NIOJYyYEHUE U
npuMmenenue. Bona. Ctpoenue mosekyinsl. Bogoponnas xumuueckas cBsizb. @u3nueckue cBOCTBa BOBI.
AHoManuu cBOHCTB BoJbl. ['uapoduiabHble U ruapodoOHbIe BellecTBa. XMMUYECKHE CBOWCTBA BOIBI.
Kpyrosopot Bozs! B pupone. Bonoounctka. Aspanus Boabl. beiToBbie GuiabTpbl. MuHEpanbHbIe BOBL.
JuctunnupoBaHHas BoJia, €€ rnoyyuyeHue u npuMeHenue. OOmias xapakTepucTuka rajoreHoB. CTpoeHue
aToMoB. [IpocTble BemiecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX cBolcTBa. KpaTkue cBeneHus o xjiope,
O6pome, Grope u noze. IlpumeHeHne raloreHoB U UX COeAMHEHUH B HapoaHOM xo3siicTBe. Cepa. CtpoeHue
aToMa, aJlJIOTPOIIK, CBOMCTBA U MpUMeHeHne pomouueckoit cepbl. Okcunbl cepsl (IV) u (VI), nux
IIOJIy4YEHUE, CBOMCTBA U MpuMeHeHue. CepHas KUCJIO0Ta U €€ COJIU, X IPUMEHEHUE B HAPOJHOM XO3SIICTBE.
[Tpon3BOACTBO CEpHOM KUCIOTHL. A30T. CTpOE€HUE aTOMa U MOJIEKYJIBI, CBOMCTBA IPOCTOIO BEIIECTBA.
AMMUak, CTpo€HHUE, CBOMCTBA, MOIY4eHHE U IpuMeHeHue. Colm aMMOHMS, UX CBOWCTBA U IPUMEHEHMUE.
Oxkcuppl azota (II) u (IV). A3otHas kucnora, ee cBoiicTBa U NpuMeHeHue. Hurparsl 1 HUTPUTHI, Ipobiiema
UX COJIEpXKaHUA B CEIbCKOXO035CTBEeHHON MpoayKIMu. A30THbIe ynoopenus. Pocdop. CtpoeHue atoma,
aJUIOTPOIIHSI, CBOMCTBA 0enoro u KpacHoro ¢ocdopa, ux npuMmeHeHue. OCHOBHBIE COSAMHEHUS: OKCH/T
docdopa (V) u oprodocdopHas kucnora, pocharsr. Dochopusie ynodbpenus. Yriepona. CTpoeHue aroma,
aJjIoTpomnusl, cBoiicTBa Moaudukanuii, npumenenue. Oxcusl yraepoaa (I11) u (IV), ux coiictsa u
npuMeHeHue. KapOoHaTbl: KaJbLIUT, COJIa, MOTAIl, UX 3HaYEHUE B MPUPOJIE U KU3HU yesioBeka. KpeMHMid.
Crtpoenue aTomMa, KpUCTATMIECKUN KPEMHHM, ero cBoicTBa U mpuMeHeHue. Oxcun kpemuus (IV), ero
IPUPOJIHBIE pa3HOBUAHOCTH. CHIIMKAThl. 3HAUEHNUE COEUHEHUI KPEMHUS B )KUBOW M HEXUBOU IIPUPOJIE.
[TonsiTHE O CHIIMKATHOW MPOMBIILIIIEHHOCTH.

Kpartkue cBeeHus1 00 OpraHu4ecKuX COeTUHEHUAX

YraeBogopobl. Heopranmueckue u opraHM4ecKue BEIIeCTBA. Y TII€BOI0poabl. MeTaH, 3TaH, NpOIaH Kak
IpeJIebHbIE YIIIEBOAOPOIbl. DTUJIEH U allETHIIEH KaK HENpeAeIbHbIe (HEHACHIIIEHHBIE) YTIEBOIOPOIbI.



l'openue yrneBogoponos. KauecTBeHHbIE peakiii Ha HENMpeAeabHbIE coeIuHeHus. Peakius
neruapupoBanus. Kuciopoconepxkaiime OpraHuueckie COeIMHEHNs. DTHUIOBBIN CITUPT, €T0 MOJydeHue,
MpUMEHEHUEe U PU3NO0JIOTUYEeCKOe JeiicTBre. TpexaTOMHBIN ciiupT raunepuH. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIIUPTHI. YKCYCHAs!, CTCApUHOBAS M OJIEMHOBAsI KUCJIOTHI — MPEICTABUTEINN Klacca
KapOOHOBBIX KUCIIOT. . A3oTcozeprkalue opraHu4ecKkrue CoeAMHEHUsI. AMUHOTpyIIa.
AMHMHOKHUCIOTBI. AMUHOYKCYCHasI KUCJIOTa. benku(mpoTenHsl), uX PyHKIIUU B )KUBBIX OPTaHU3MAaX.
KauecTBeHHbIe peakiuy Ha OEJIKHU.

O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IK0JbI. [IoAroTOBKA K rocy1apcTBeHHOM UTOTOBO
aTTecTanuu

Ilepuonnueckuii 3akoH u [lepronnueckas cuctema xumudeckux sneMenToB . . Menpaeneesa.
®u3NUecKuil CMBICI MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB NIEPHO/JIA U TPYMIIbL. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB AJIEMEHTOB M X COSJIMHEHUH B TIEPHOJIaX U TPYIIaxX B CBETE MPEACTABICHUHN O
CTPOCHUH ATOMOB JIEMEHTOB. 3HAYEHUE EPUOINYECKOTO 3aKOHA. BUIbI XUMHUUYECKHUX CBSI3€U U TUIIBI
KPUCTAJUTMYECKUX PEIIeTOK. B3auMOCBsA3bh CTpOEHUS U CBOMCTB BemiecTB. Kiaccudukaius XuMUIECKUX
peakuuii o pa3INYHbIM MPU3HAKAM (YHUCIIO U COCTAB PEarupyIONINX U 00pa3yrOIIUXCs BEIIECTB; HATHINe
TrpaHMIlBI pasnena ¢as; TeroBoi 3P (HeKT; N3BMEHEHHE CTETICHEH OKMCIICHHUSI aTOMOB; HCITOJIb30BaHHE
KaTaau3aTopa; HarpaBieHue nporekanus). CKOpocTh XUMUUECKUX PEaKIMii ¥ PaKkTopbl, BIUSIONINE HA HEe.
OOpaTUMOCTh XUMHUYECKHUX PEAKIIMA U CITIOCOOBI CMEIICHUS XMMHUYECKOTO paBHOBecHs. [IpocThie U ClIOKHbIE
BelecTBa. MeTramibl U HeMeTauibl. [ eHeTnyeckue psapl MeTallia, HeMeTaJlla U IEPEXOAHOT0 METalIa.
OKcuapl ¥ THAPOKCUIBI (OCHOBAHUS, KMCIIOTHI, aM(pOTepHBbIE THIPOKCUIBI), coiii. X cocTas,
KJIacCU(UKALUS U OOIIHe XMMHYECKHE CBOMCTBA B CBETE TCOPUU IIICKTPOIUTUICCKON AUCCOIHAIIHH.

TEMATHYECKOE INTAHUPOBAHHUE

8 knacc
Ne i/ HaunmeHnoBaHue pa3iennoB U TeM Kon-Bo yacoB
1. Baeaenue 5
2. ATOMBI XUMHUYECKUX JIEMEHTOB 9
3. [IpocTeie BenecTBa 6
4. CoequHEHNUS XUMHYECKHX DJIEMCHTOB 14
5. N3MeHenus1, MponCXoasIue C BEeMECTBaMU. 14
6. PactBopenue. PactBopsl. CBOMCTBaA pacTBOPOB DIIEKTPOIUTOB. 19
PesepBHOE Bpems 1
Bcero 68
9 knacc
Ne HanmenoBanue pa3znenoB u tem Kos-Bo vacos
/1 2 4/Hen 3 y/Hen
1. Benenune. O0mas xapakTepuCTUKa XUMHUYECKUX SJIEMEHTOB U 11 12
xumuyeckux peaknui. [ICX0O.
2. MeTamnsl 14 20
3. | paktuxym Nel 1 5
4, Hemeramnsl 24 34
5. | [Ipaktuxym Ne2 3 5
6. | Kparkue cBeenust 00 OpraHMYeCcKIX COSAMHEHUSIX 4 6
7. | O6001IEeHNE 3HAHUH [T0 XMMHUU 32 KypC OCHOBHOM IIKOJIBI. 8 14
IToaroroBka k rocymapctBeHHoU utoroBoi arrectaruu (I'MA)
Hroro: 68 102




