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1. [lnanupyemble pe3yabTaThl 00y4eHUss XumMuu B 8-9 ki1accax
BbInyCKHMK HAYYUTCS:

8ku1acc

-XapaKTepu30BaTh OCHOBHBIE METOJbI TIO3HAHUSA: HAOIIOJEHUE, W3MEpEHUE,
AKCIEPUMEHT;

-OIKCHIBATh CBOMCTBA TBEPHBIX, KHUAKUX, Ta3000pa3HbIX BEIIECTB, BBIIEISAS UX
CYILIECTBEHHBIC ITPU3HAKH;

-pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHSITHH «aTOM», «MOJIEKYJay,
«XAMHUYECKHM  DIIEMEHT», «IPOCTOE BEIIECTBO», «CJO0KHOE  BEILIECTBOY,
«BAJIEHTHOCTBY, «XUMHYECKas pEAKIU», UCIIOJb3Yys 3HAKOBYIO CUCTEMY XUMUU;
pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, ITOCTOSTHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPUU;

-pa3iauvaTh XUMUYECKUe U (PU3NYECKUE SIBJICHUS;

-Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

-OIpPEACIIATh COCTaB BEILECTB 0 UX (popmyiam;

-OIPEACIIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;

-ONPEEIATh TUIl XUMUYECKUX PEaKIIUi;

-Ha3bIBATh MPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUM;

-BBISIBJIATH MIPU3HAKH, CBUJIETEIILCTBYIOIINE O MPOTEKAHUN XUMHUUYECKON pEaKIuu
IIPU BBITTOJIHEHUU XUMUYECKOTO OTIBITA;

-COCTaBIIATh (POPMYIIbI OMHAPHBIX COEAMHEHUM;

-COCTaBJISITh YPABHEHHS] XUMUYECKHUX PEAKIU;

-co0I0IaTh MpaBuiia 6€30MacHO pabOTHl TP MPOBEJICHUU OTIBITOB;
-TI0JIb30BATHCS JIA0OPATOPHBIM 000PYIOBAHUEM U TTOCYI0M;

-BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
-BBIUUCIISITh MACCOBYIO JOJIF0 XUMUYECKOTO AJIeMEHTa MO (hopMyJie COeTUHEHHUS;
-BBIUUCIIATh KOJMYECTBO, 00BbEM WMJIM MAacCy BEIIECTBA MO KOJIUYECTBY, OOBEMY,
Macce peareHToOB WM NPOAYKTOB pPEaKIINH;

-XapakTepu3oBaTh (U3MYECKME W XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB:
KHCJIOpOAA U BOAOPOAA;

-M0Jy4aTh, COOUPATh KUCIOPO U BOJIOPOJL;

-pacIio3HaBaTh OIMBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO/L;
-pacKpbIBaTh CMbICIT 3aKOHA ABOTrajipo;

-pacKpbIBaTh CMBICII MOHATUN «TETUIOBOM 2(P(HEKT peaKifm, «MOJSPHBIH 00bEMY;
-XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBONCTBA BOJIBI;

-pacKpBIBATh CMBICI TOHSATUS «PACTBOP»;

-BBIUHCJISITH MAaCCOBYIO JIOJIFO pACTBOPEHHOTO BEILIECTBA B PACTBOPE;
-IIPUTOTOBJISATH PACTBOPBI C OIPEAEIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA;

-Ha3bIBaTh COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTraHUUECKUX BEIIECTB;
-XapakTepu3oBaTh (U3MUECKHME U XUMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX BEIIECTB: OKCUAOB, KACJIOT, OCHOBAHUM, COJICH;

-OIpEACIIATh MPUHAJJICKHOCT BELIECTB K OMPENEIEHHOMY KJIACCY COeTMHEHMI;



-COCTaBIIATh (POPMYJIBI HEOPTraHMYECKUX COSIUHEHUN U3YUEHHBIX KIJIACCOB;
-IIPOBOJIUTH  ONBITBHI, MOATBEPKAAKOIINE XMUMHUYECKUE CBOMCTBA W3YYEHHBIX
KJIACCOB HEOPTAaHWYECKUX BELIECTB;

-pacmno3HaBaTh OINBITHBIM ITyTEM PACTBOPBI KUCIOT M INEJIOYEH 10 U3MEHEHHIO
OKpacCKH MHAUKATOPA;

-XapaKTEPU30BATh B3AaUMOCBS3b MEXK/Yy KJIACCAMU HEOPTaHUYECKUX COCMHEHUN;
-packpbiBaTh cMbich [lepuoanueckoro 3akona 1. . Menpaeneena;

BpINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

-00BSACHATh (PU3MUYECKUN CMBICIT aTOMHOTO (TIOPSKOBOI0) HOMEpPa XMMHYECKOTO
AJIEMEHTAa, HOMEPOB rpymnnbel U nepuona B Ilepumommueckon cucreme [, U.
Meneneena;

-00BSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHUSI aTOMOB, CBOMCTB 2JIEMEHTOB B
npezenax MaJblX HIEPUOJIOB U IIIaBHBIX OATPYIII;

-XapaKTepU30BaATh XUMUYECKUE 3JIEMEHTHI (OT BOAOPOJA A0 KalblMs) HAa OCHOBE
ux nonoxenust B Ilepmonnueckoir cucreme . . MenneneeBa u ocoO€HHOCTEM
CTPOEHHMS UX aTOMOB;

-COCTaBJIAATh CXEMBbI CTPOCHHsS aTOMOB IepBbIX 20 asnemeHTOB llepmomnueckon
cuctemsl 1. . MeHneneena;

-paCKpBIBAaTh CMBICI MOHATUN «XUMHYECKAsl CBSA3BY», «JIEKTPOOTPULIATEIBHOCTDY,
XapaKTEepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKY;

-OIPEACIIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUSX;
-U300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ BEIECTB, OOpa30BaHHBIX pa3HbBIMU
BHUJIAMU XUMUYECKUX CBSI3EMH;

-pacKpbIBaTh CMBICH TOHSTHUH «HUOH», «KAaTHOH», «AHUOH», «3JIEKTPOIUTHD,
«HERIEKTPOJIUTHDY, «QIJIEKTPOJIUTUYECKASA IUCCOLMALUA», «OKUCIUTEIbY,
«CTENEHb OKHUCIIEHUN», «BOCCTAHOBUTEIIbY,«OKUCIIEHHUE), «BOCCTAHOBIICHHUEY,;
-ONPENEIATh CTENEHb OKUCIICHHUS aTOMa DJIEMEHTA B COCIUHEHNH;

-pacKpBIBAaTh CMBICI TEOPHUH JJIEKTPOJIUTHUECKON JUCCOLUALINH;

-COCTaBJIATh YPABHEHUS DJIJIEKTPOJUTHYECKOM IUCCOLUMALMMU KHUCIOT, IIEJIOYEH,
coJiel; OOBSCHATh CYUIHOCTh MPOLECCa DJIEKTPOIUTHUECKOW TUCCOLMAIMN U
peakIuii HOHHOTO OOMEHa;

-COCTaBIIATH MOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHEHUS peaKUu OOMEHA;
-OIpeIesATh BO3MOXKHOCTh IPOTEKAHUS peaKIMii HOHHOTO 0OMEHa;

-IPOBOJIUTh PEAKIMM, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3IMYHbBIX
BEILIECTB;

9 kaacce

BohInyCKHMK HAYYHUTCS:

-OTPEIEeTSATh OKUCIUTENh U BOCCTAHOBUTEIIb;

-COCTaBJIATH ypaBHeHI/IH OKHUCIIUTCIIbHO- BOCCTAHOBUTCJIBHBIX peaKuHﬁ;

-Ha3bIBATh q)aKTOpBI, BJIWAKOIIINUC HA CKOpOCTB XUMHUYECKOU peaKL[I/II/I;
-KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHNUYCCKHC pCaKLII/II/I 110 paSJ'II/I‘IHBIM HpI/I3HaKaM;
-XapaKTCpI/ISOBaTB B3aUMOCB3b Me)KJ]y COCTaBOM, CTpOCHI/IeM U CBOHCTBAMHU
HEMETAJIOB;



-IIPOBOANTH OMbBITHI MO TOJYYEHHUIO, COOMPAHUIO W H3YUYEHUIO XHUMHUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIICKUCIOrO ra3a, aMMHaKa,

-pacno3HaBaTh ONBITHBIM IMyTEM Ta3000pa3HbIE BEIIECTBA: YIJIEKHUCIBIM ra3 H
aMMHAK;

-XapaKTEPU30BaTh B3AUMOCBSA3b MEKJY COCTaBOM, CTPOCHHMEM M CBOMCTBAMH
METAJIJIOB;

-Ha3bIBaTh OpPraHMYECKHE BEIIeCTBA MO uX (opmyne: MeTaH, 3TaH, STHIIEH,
METAHOJI, A3TaHOJ, IJIMIEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHas KHUCJOTa,
CTEapUHOBAsI KUCIIOTA, OJIECMHOBAs KUCJIOTA, TJIFOKO034;

BpInyCKHHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

OLICHUBATH BIUSHHE XUMUYECKOTO 3arpsi3HEHUST OKPYKAIOIIEHW Cpelibl Ha OPraHUu3M
YEJIOBEKA;

-rpaMOTHO 00paliaThCs C BEIIECTBAMHU B MOBCEHEBHOM KU3HU;

-ONPENETATh BO3MOYKHOCTh NPOTEKAaHUs PEAKIUM HEKOTOPBIX MPEACTABUTENEH
OpPTraHWYECKUX BEUIECTB C KUCIOPOAOM, BOAOPO, METAINIAMH, OCHOBAHUSIMH,
rajoreHamu.

JInyHOCTHBIC, MeTalpeIMeTHbIe W IMpeJIMeTHbIe pe3yJabTaTbl OCBOCHUS
COJePIKAHUSA Kypca XUMHUH

N3ydyeHne XMMHUHA B OCHOBHOW IIKOJE JAET BO3MOXKHOCTH JOCTHUYb CIIEIYIOIINX
pPE3yJBTAaTOB B HAIIPABJICHUH JIMYHOCTHOI'O PAa3BUTHA:

1. ITaTproTHYECKOTO BOCTIMTAHUS

LICHHOCTHOI'O OTHOILIEHMS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U
HAayYHOMY HAacCJIEWI0, TMOHUMAaHUs 3HAYEHUS] XUMHUU B KU3HU COBPEMEHHOIO
o0I1iecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEPHOM HH(pOpMalueld O MepeaoBbIX
JOCTHXKEHUAX U OTKPBITUSIX  MHPOBOM M OTEYECTBEHHOM  XUMWH,
3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U 00IIECTBA.
2.I'paXIaHCKOTO BOCIIUTAHWS W HPABCTBEHHOTO BOCIMTAHUS JETEM HA OCHOBE
POCCHMCKUX TPAJAUIMOHHBIX LIEHHOCTEU

[IpencraBiieHns 0 CONMAIBHBIX HOPMAX M MPABUIIAX MEKJIMYHOCTHBIX OTHOIIEHUIN
B KOJUIEKTHUBE, T'OTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEeATEIbHOCTH IPHU
BBINIOJIHEHUN Yy4eOHbIX. [lo3HaBaTenbHbIX 3a7a4, BBINOJIHEHUH HKCIIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K  B3aUMONOHUMAHHUIO H
B3aMMOIIOMOIIY B MPOIECCE ATON yUeOHOM JesATeTbHOCTH; TOTOBHOCTH OIIEHUBATh
CBOEC IIOBEACHUE M IIOCTYIKA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYE€TOM OCO3HAHMs IIOCJIEICTBUI ITOCTYIIKOB;

5.Ilomynspuzaiy HayqHBIX 3HaHUM cpeau aerert (LleHHoCcTH HaydYHOTo MO3HAHMS )
MupoTBOpPUECKHUX MPEACTABICHUM COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M COCTABIIOLIMX OCHOBY JUISI IOHUMAaHUS CYIIHOCTA HAy4YHOU
KapTUHBI MUpPA; TPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS
MPUPOJIbI, B3aUMOCBSA3SAX YEJOBEKA C IMPUPOIHOM CPEHOM, O POJU NPEIAMETa B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[lo3HaBaTeNbHBIX MOTMBOB, HANpPABJIEHHBIX Ha MOJYYEHUE HOBBIX 3HAHUM IO
peaMeTy, HEOOXOIUMBIX JIJIsl OObSICHEHUSI HA0JII01a€MbIX MPOLECCOB U SIBJICHUM;
[lo3naBatenbHOM W WHGOPMAIIMOHHOM KyJbTYpPbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOATENbHON pabOThl C y4YE€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEpPaTypoOH,



JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTU;
NuTepeca k oOydeHHMIO ¥ TO3HAHWIO. JIF0OO3HATENTEHOCTH, TOTOBHOCTH |
CIIOCOOHOCTH K €aMOOOpa30BaHMIO, WCCIICIOBATEIHCKON NIEATETbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00yUeHUs B JalIbHEHIIIEM;
6.DU3NIEeCKOT0 BOCTIUTAHUS ¥ (JOPMUPOBAHUS KYIBTYPHI 30POBBS

Oco3HaHusl IEHHOCTU W3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J10POBBIO,
YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUS MOCIEICTBUI U HEMPUSTHUS
BPEIHBIX MPUBBIYEK, HEOOXOAUMOCTU COOJIO/ICHUS MPaBUIT O€30MacHOCTU B OBITY
U peanbHOM )KU3HU,

7.Tpy10oBOTO BOCIIUTaHUS U TPO(PECCHOHATIBLHOTO CaMOOIIPEACIICHUS
KOMMyHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-
MCCIIEIOBATENIbCKOM, TBOPUYECKOM M JPYTrUX BUIAX JAESITEIbHOCTH, MHTEpEca K
MPaKTUYECKOMY U3YUYEHHIO NMpodeccuil U Tpyaa pa3inyHOTO PoJia, B TOM YUCIIE Ha
OCHOBE  MPUMEHEHUs]  MPEIMETHBIX  3HAaHWM,  OCO3HAaHHOTrO  BBIOOpa
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOTKEHUS 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB M CHOCOOHOCTH K TpEeAMETy, OOIIECTBEHHBIX HWHTEPECOB U
CIIOCOOHOCTEI;

8.9K0JIOTUYECKOE BOCITUTAHUE

DKOJIOTHYECKH 11€J1eCO00Pa3HOT0 OTHOIICHHS K MPUPOJE KaK K UCTOUYHUKY KU3HHU
Ha 3emJie, OCHOBE €€ CYIIECCTBOBaHHUsS, MOHMMAaHUSA IEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
bu3MYecKOMy M TICHXHMYECKOMY 3I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBui 0€30MacCHOTO TIOBEJACHUSI C BEHIECTBAMH, a TaKkKEe B CHUTYalMsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOJECH;

CrocoOHOCTH TIPUMEHSATh 3HAHUS, TOJydaeMmble MPU U3YYCHUH NpeaMeTa, Jis
pEeLIeHUsT 3aJa4, CBS3AHHBIX C OKpYXarwLed NpUpoaHOou cpenou. [loBeimenus
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTUYECKUX TTPOOJIEM U MyTel UX PEIICHUS TOCPEACTBOM METOJIOB MPEIMETA;
DKOJOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBAaTHCS UM B MO3HABATEIbHON
Y KOMMYHHKATUBHOW U COIMAJIBHOM MTPAKTHUKE.

MeranpeaMeTHbIMU  PE3YJIbTATAMU OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHON
MpOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUS SIBJISIFOTCS:

YMEHHE CaMOCTOSITEIbHO ONpPENEsTh LEIH CBOEro OOy4YeHMs, CTaBUTh U
dbopmymupoBath Uil ce0sg HOBBIE 3aJaud B y4éOe W TMO3HABATCIHHOM
NEeATEIbHOCTH, pa3BUBAaThb MOTUBBI UM HWHTEPECHl CBOEH IT03HABATEJIBHOU
NEeATEIbHOCTH;

YMEHHUE CaMOCTOSTEIbHO IJIAHUPOBATh IyTH JOCTHXKEHHS ILIEJIEH, B TOM 4YHCIIE
abTEPHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosiee HPPEKTUBHBIE CIOCOOBI
penieHust yueOHbIX U T03HABATENbHBIX 3a- JaY;

YyMEHUE COOTHOCUTh CBOM JIGUCTBUSI C IUIAHMUPYEMBIMH  pe3yJIbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEH JIESITEIbBHOCTH B MpOIECCe JOCTHKEHMS
pe3ynbTaTa, OnpesesTh ClOCOObl AIEUCTBUI B paMKax MPEIIOAKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyallueH;



YMEHHUE OLIEHUBATh IMPABUIBLHOCThH BBIIIOJIHEHHS] Y4eOHOM 3a7auu, COOCTBEHHbIE
BO3MOXKHOCTH €€ PELICHHUS;

BJIAJICHUE OCHOBAMH CaMOKOHTPOJSI, CaMOOLICHKH, IIPUHATUA pEIICHUA U
OCYIIECTBJICHUS OCO3HAHHOTO BBIOOpa B y4eOHOW W  TIO3HABATEILHOU
JIESITENbHOCTH;

YMEHUE OMPEACNIATh MOHSATHS, CO3/MaBaTh 00OOIIEHUS, YCTAaHABINBATh aHAJIOTHH,
KJ1acCU(pUIMpPOBaTh, CaAMOCTOSTEIBHO BBIOMpPATh OCHOBAHWUS W KPUTEPUH JJIA
Kiaccu(ukanuy, yCTaHABIMBATh NPUYMHHO-CIICJICTBEHHbIE CBS3U, CTPOUTH
JIOTUYECKOE PACCYXkKIEHUE, yMO3aKiaoueHue (MHIAYKTUBHOE, JEIYKTUBHOE U IO
aHaAJIOTUM) U JIeJaTh BBIBOJIbI;

yMEHHUE CO37aBaTh, IPUMEHSITh U MPEe0OpPa30BbIBATh 3HAKU U CUMBOJIbI, MOJCIIU U
CXEMBI ISl pelIeHUs] y4eOHBIX 1 MO3HABATENbHBIX 3a/1a4;

CMBICJIOBOE UTECHHUE;

YMEHHE OpPraHu30BbIBaTh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESTEILHOCTD
C YUUTEJIEM U CBEPCTHUKAMU; padOTaTh MHIMBHUAYaJbHO W B TPYIIE: HAXOJUTh
oOliiee penieHrue u paspeniath KOHQJIUKTHI HA OCHOBE COIJIACOBAHUS TMO3UIUNA U
yu€Ta HHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;
YMEHHUE OCO3HAHHO MCIIOJIb30BATh PEUYEBBIC CPEJACTBA B COOTBETCTBHUM C 3aJayeci
KOMMYHUKAIIMU JJISI BBIPAXKEHUST CBOMX YYBCTB, MbICIEH U TMOTPEOHOCTEH;
IJIAHUPOBAHUSI W PETyJSIIMU  CBOEH JIESITEIBbHOCTH; BJAJACHUE YCTHOM W
IMUCbMEHHOM PEYBI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

dbopMHpoBaHHEe W pa3BUTHE KOMIETEHTHOCTH B O0JIACTH HCIOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

dbopMHpoOBaHUE U PA3BUTHE DKOJIOTMUECKOTO MBIIUICHHS, YMEHHUE MPUMEHSATh €T0
B II03HABATEJIbHOM,  KOMMYHHUKAaTHUBHOW,  COLMAJIBbHOW  IPAKTUKE U
npodeCCHOHAIBHOM OPUEHTAIIUH.

B oOnactu mpeaMeTHBIX pPe3yibTaTOB OOpa3zoBaTelibHAsh OpraHu3aius OOIIEro
o0Opa3oBaHus peanu3yeT CIeAyIolIHe 3a1auu:

1)  ¢opmupoBaHue MepBOHAYAILHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHHUN O
BEIIECTBAX, MX NPEBPAIICHUAX M NPAKTUYECKOM TMPUMEHEHUHU; OBJIAJCHUE
MOHSTUMHBIM allllapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUM;

2)  OCO3HaHHWE OOBCKTHMBHOW 3HAYMMOCTH OCHOB XHUMHYECKOHW HAayKH Kak
0o0JlacTU ~ COBPEMEHHOTO  €CTECTBO3HAHHUS,  XUMHUUYECKUX  MPEeBpalleHUM
HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUU )KUBOU U
HEXUBOW TMPUPOJIBI; YIUIYOJICHHE TMPEACTaBICHUN O MaTepUalbHOM €IMHCTBE
MUpA;

3)  oBiageHHE OCHOBAMH  XHUMHYECKOW  TPaMOTHOCTH:  CIIOCOOHOCTHIO
aHAM3UPOBATh M OOBEKTUBHO OIEHWBATH JKU3HEHHBIC CHUTYAIlMH, CBS3aHHBIC C
XUMUEH, HaBBIKAMH 0€30MacHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOJIb3yEMbIMH B
MMOBCEHEBHOM >KU3HU, YMEHHEM AHAIM3UPOBATh W IJIAHUPOBATH AKOJIOTUYECKHU
0e30MacHOe MOBEICHUE B IIEJISIX COXPAHECHUS 3JI0POBBS U OKPYKAIOIIECH CPEJIbI;

4)  ¢dopmupoBaHWE YMEHHH  YCTaHABJIMBATh CBSI3UW  MEXKIY  pPeajbHO
HaOJII0/IaeMbIMM  XUMUYECKUMU SIBJICHUSAMH W TPOIECCaMH, MPOUCXOAIIMMHU B
MUKPOMHUPE, OOBICHATH MPUUUHBI MHOTO0Opa3us BEIIECTB, 3aBUCUMOCTh HX
CBOIMCTB OT COCTaBa M CTPOECHUS, & TAKKE 3aBUCHUMOCTb MPUMEHEHUS BEIIECTB OT



UX CBOWCTB:

5)  npuoOpeTeHHE OIbITa HWCIIOJIB30BAHKS PA3UIHBIX METOAOB HM3YYCHUS
BEILIECTB: HAOJIOJCHUSI 3a WX MPEBPALCHUSIMU MPU TMPOBEICHUM HECI0XHBIX
XUMHUYECKUX SKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JTAOOPATOPHOIO 00OPYAOBAHMS U
puOOpPOB;

6)  ¢dopMupoBaHHE MPEACTABICHUI O 3HAYCHUHA XUMUYCCKOW HAYKH B PEIICHUH
COBPEMEHHBIX JKOJIOTHUECKMX MpoOjeM, B TOM 4YHCJIE B TPEIOTBPAIICHUH
TEXHOTE€HHBIX U SKOJOTHYECKUX KaTacTpod.

2. Cogepxanne y4eOHOI0 nmpeaMera

8 kiacc

BBenenune 3u

[Ipeamet u 3agaun xumun. JlaboparopHoe 060py1I0BaHrEe U MPUEMBI OOPAIICHHUS C
HuM. [IpaBuia TexHuku 0€30MaCHOCTH IPHU padOTe B KAOMHETE XUMUHU.

|. BemuecTBa U XMMHU4YeCKHe sIBJIEHUS

C MO3ULIMI ATOMHO-MOJIEKYJISIPHOTO yyeHus 434

1. XuMu4yeckue 3J1eMeHTbI W BellecTBA B CBeTe ATOMHO-MOJIEKYJISIPHOIO
yuenusi. 104

Ou3nyecKne U XUMHUYECKHUE siBIICHUS. OnucaHue BemecTB. ATOMBI. MOJIEKYIIbI.
XUMHUYECKHE SIIEMEHTHI: MX 3HakM WM. COCTaB BEIIECTB. 3aKOH IOCTOSHCTBA
coctaBa. Xumuueckue ¢Gopmysbl. DOpMbI  CYIIECTBOBAHUS  XUMHYECKUX
aneMeHTOB. [Ipocteie U cnoxHbIe BemecTna. [IpocTeie BenecTBa: MeTaljibl U He-
MeTasuibl. O0111ast XapaKTepuCTUKA METAJJIOB ¥ HeMeTaJlioB. HekoTopbie cBeneHus
0 MeTaylax U HeMeTaulaX, OOYCIOBIMBAIOIIUX 3arpsi3HEHHOCTh OKPYKAroIIeH
cpenbl.  Onucanue  HauOoyiee  PACIPOCTPAHEHHBIX  MPOCTBIX  BEIIECTB.
ATOMHO-MOJIEKYJISIDHOE y4y€HHE B XUMHUU. OTHOCUTEIbHBIE AaTOMHAasg U
MoJeKkysipHas Maccel. Cucrtema xumuueckux 3nemeHToB JI. M. Menpaeneesa.
Onpenenenue neproa 1 rpynmbl. XapakKTEPUCTUKA DIEMEHTOB MO UXIIOJIO0KEHUIO
B Ilepmommueckoir cucreme. BanentHocTh. OrnpeneneHue BallEHTHOCTH 10
MOJIOKEHUIO 31eMeHTa B [lepuoanueckont cucreme.

KomnuecTBo BemecTBa. Moib — eIMHHIA KOJTMYECTBA BELIECTBA.

Monspnas macca.

2. XuMuyeckue peakimuu. 3aKOHbI COXPaHEHHs] MACChl M JHEPruu. 74
CyILIHOCTh, MPU3HAKA U YCJIOBHUS MPOTEKAHUSI XUMHYECKUX peakiuil. TermoBoi
2 DEKT XUMHYECKUX peakiuil. JK30- U DHIOTEPMUUYECKHE PEaKIMU. 3aKOHBI
cOoXpaHeHHsI Macchl U 3Heprur. CoCTaBIE€HUE YPaBHEHUI XMUMHUYECKHX PEAKIIUi.
Pacu€rel 10 ypaBHEHHSIM XMMHUYECKHUX pEAKUMU. THUIBl XUMHUYECKUX PEAKLIUM:
pa3NoKEeHUsI, COeMHEHUS, 3aMeIlIeHs, 0OMEHa.

3.MeToabl XUMHH. 24

XUMHYECKUI S3bIK (TEPMHUHBI W HA3BaHUS, 3HAKH, (POPMYIIbI, YpaBHEHHUS), €TrO
BaKHeWMe (QYHKIUHA B XUMUYECKON HayKe.

4.BemmecTBa B OKpY:Kalolleil HAC NPUPOe U TEXHUKe.64

Yuctsle BemecTBa 1 cMecu. CriocoObl pazzenienus cmeceil. OuncTka BeIecTB —
bunbTpoBaHKe, MEPEroHKa (IUCTUIUIALINS ), BRIapUBaHUE (KPUCTATIU3ALINS).
[lonsiTue o0 pacTBOpax Kak TOMOI€HHBIX (DU3UKO-XUMHUYECKHX CHUCTEMaX.



PactBopumocTh BemiecTB. CrnocoObl BbIpaKEHUS KOHIIEHTPALIUU PACTBOPOB:
MaccoBas 10Jis1 PACTBOPEHHOIO BEILIECTBA.

5. lHonsTue o razax. Bozayx. Kuciopoa. I'openne. 74

[Tonsite o razax. 3akoH ABoragpo. Bo3myx — cmeck razoB. OTHocHUTENbHAs
IJIOTHOCTB T'a30B.

Kucnopoa — XMMHUYECKUH JIEMEHT U ITPOCTOE BELIECTBO.

[Tomyuenue Kuciaopoga B MPOMBIIIICHHOCTH M J1Ia0OpaTOpuH. XHUMHUYECKUE
CBOMCTBa Kucyiopoja. [I[pumenenue kucnopoaa.

6. OCHOBHBIE KJIACCHI HEOPraHUYECKUX coeIMHeHni. 114

Knaccudukanus HeopraHu4eckux COeTMHEHUM.

Oxcusibl — cocTaB, HOMEHKJIaTypa, kinaccudukanus. [lonsatue o ruapokcugax —
KHCJIOTaX M OCHOBaHMAX. Ha3anuss u cocraB ocHoBaHwil. ['mapokcorpymma.
Kucnortsl, ux cocraB, HoMeHKJaTypa. CocTaB, HOMEHKJIATypa COJIEH, IpaBHIIa
coctaBieHuss (opmyn conedl. XuMmMUYecKue CBOMCTBa oOKcujoB. OO1mme
XUMHMYECKHE CBOMCTBA KUCIIOT. P akTuBHOCTH MeTaiuioB. II[énoun, ux cBolicTBa
U cnocoObl moiyyeHus. HepacTBopuMble OCHOBaHMs, MX CBOMCTBA U CIIOCOOBI
nonyuyeHus. [lonstue 06 amporeproctu. OKCHABI U THIPOKCUABI, 00Jaatonne
am(pOTEepHBIMU CBOMCTBAaMU. XHMHUYECKHE CBOMCTBAa cOJed (B3aUMOJIECHCTBHE
PacTBOPOB COJICH C pacTBOpaMU IIEI0UYEH, KUCIOTaMHU U METaJlIaMu ).
['eHeTnyeckas CBsI3b HEOPraHUYECKUX COCTMHEHHM.

Il. Xumuyeckne 3JjieMEHTHI, BellecTBA W XHUMHYECKHE pPeakuud B CBeTe
3JIEKTPOHHOM Teopuu 224

7. Ctpoenue atoma.3u

Crpoenue aroma: sIpo, DHEPreTUYECKUN YPOBEHb.. XHMHYECKUH DJIEMEHT —
onpenenéHHblii Buj aroma. CTpoeHHE JJIEKTPOHHBIX O000JOYEK aTOMOB  S-,
p-aneMeHToB. MecTo 3siemeHnTa B [leproanueckon cucreme.

8. Ilepuonmueckmii 3axkon u Ilepuoamyeckasi cucTeMa XHUMHYECKHX
emMeHTOB /I. 1. MenaesieeBa.Su

CBoiicTBa XHMMHYECKHUX DJIEMEHTOB W HUX NEPUOJUYECKUE H3MEHEHUS.
CoBpemenHas TpaktoBka llepuoamueckoro 3akona. Ilepumonuueckasi cucrema B
CBETE CTpoeHUs aroMa. PU3NYECKH CMBICT aTOMHOIO (MOPSAJIKOBOr0) HOMEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEpA MEpHoJa W TPYMIbl MEPUOAUYECKON CUCTEMBI.
CewmelicTBa 3JIeMEHTOB (Ha pUMEpPE IICIOYHBIX METAJIOB, FaJIOT€HOB, UHEPTHBIX
ra3oB). XapaKTepUCTHKAa XUMHUYECKHX CBOMCTB DJIEMEHTOB A Tpynm u
NEPUOJNYHOCTh HMX M3MEHEHHMSI B CBETE JJIEKTPOHHOIO CTPOEHUS aToMa.
XapakTepucTUKa XUMHUYECKHUX JJEMEHTOB HAa OCHOBE HX IIOJIOXKEHUS B
[Ieproanueckoi cucTeme.

9. CTpoeHue BemecTBa. 74

Xumuyeckass cBsizb. KoOBajeHTHas XUMHUYECKass CBSI3b W MEXaHu3M €
oOpazoBanus. HenossipHas u TmonsipHass KoBajJeHTHbie cBsi3u. (CBOMCTBa
KOBAJICHTHOM CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (hopMyJbl BemecTB. MoHHas
cBsA3b U €€ cBoiicTBa. Katnonsl n aHuoHbl. CTENEeHb OKUCIICHUS.

Kpucrammmueckoe crpoeHue Beniecta. Kpucramnmyeckue pemérku — aToMHasl,
MOHHAs1, MOJIEKYJISIPHAs U UX XapaKTEPUCTUKHU.

10. XumMnueckue peakiiud B cBeTe JJIEKTPOHHOW TeopuM.74



Peakuuu, nmporekaroomuye ¢ U3MEHEHHEM M 0€3 U3MEHEHUs CTENEHU OKHUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIHUTENb W BOCCTAaHOBUTEIb.
CocraBneHue  ypaBHEHHI OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHIA.
PaccranoBka k03 pUIIMEHTOB METOIOM JIEKTPOHHOTO OasiaHca.

9 kiaacce

|. TeopeTuyeckue OCHOBBI XUMUM 154

1. Xumuveckne peakiu ¥ 3aKOHOMEPHOCTH X NIPOTeKaHusA. 44

OHepreTrka XuMUYecKux peakuuid. TermoBoit »3¢dekt. Tepmoxummuueckoe
ypaBHeHHE CKOpPOCTh XMMHUYECKON peakuuu. PakTophl, BIMUSIOMINE HA CKOPOCThH
XUMUYECKOW peakuuu. 3aKOoH JelcTBUsA Macc. Karanmu3 W  KaTaau3aTophl.
XHUMUYECKOE PABHOBECHUE

2. PacTBopsbl. Teopus 3j1ekTposnTnyeckoi aucconuanuu. 114

[lonaTHE O pacTBOpax: ONPEACICHUE PACTBOPOB, PACTBOPUTEININ, PACTBOPUMOCTb,
KJ1accu(UKanus pacTBOPOB.

DIIEKTPOJIUTHI U HEDIEKTPOIUTHI.

[Ipoueccel, NPOUCXOISIIME C NEKTPOIUTAMU TIPU PACIUIABICHUN U PACTBOPEHUH
BEIIECTB B BoJe. Ponb BOABI B mpomecce 3JIEKTPOJUTHYECKOM JMCCOLIUALUU.
Jucconnanus 3JE€KTPOJUTOB C MOHHOW M TOJSPHOM KOBAJEHTHOW XMMHYECKOU
cBs3bt0. CBoONCTBa HMOHOB. TEIJIOBBIE SBJICHUS, COMPOBOMXKIAIOIIME IMPOLECCHI
pacTBOpEHUS.

CunpHbIe U cllabbie AJIeKTPoJIUThI. CTENneHb AUCCOIMAIINH.

Peakiiuu noHHOrO 0OMeHa. XMMHUYECKHE CBOMCTBA KHUCIIOT, COJIEM U OCHOBaHMI B
CBETE TEOPHUU DIIEKTPOJIUTHYECKON JUCCOLMALNH.

1. DaemenTbI-HeMeTa/LIbI 314

U MX Ba)KHelue coeIuHeHUsI

3. O0mas xapakTepuCTHKA HEMETAJLI0B.34

XUMHUUYECKHE DJIEMEHTBhI- HEMETaulbl. PacnpocTpaHeHne HEMETaNIMYECKUX
AIIEMEHTOB B Ipu- poxe. [lomoxenue 3neMeHTOB-HEMETAILIOB B llepnoanueckon
cucteme.. OCOOEHHOCTH CTPOCHHMSI aTOMOB HEMETAUIOB: OOIIHME YepThl H
paznuuusa. CTENEHUW OKHCIIEHUS, BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJUIOB.
3aKOHOMEPHOCTH M3MEHEHMSI 3HAYCHWM ATHUX BEJIMYMH B NEPUOJAX WU TPyNIax
[lepuonnueckoit cuctembl. Tunuuabie (GOPMBI BOJAOPOIHBIX U KHUCIOPOJHBIX CO-
€MHEHUN HEMETAIIJIOB.

[Ipocteie BemiecTBa-HemMeTawibl. OcoOeHHOCTH WX cTpoeHHs. Duznueckue
CBOMCTBa (arperaTHoe COCTOSHUE, TeMIlepaTypa IUIaB- JICHHUS, KHUIICHUS,
pacTBOpUMOCTh B Bojie). [loHsiTue ammorpornuu. Asmotponus yriiepona, ¢pocdopa,
ceppl. OOYyCIOBICHHOCTh CBOMCTB a/UIOTPOIIOB OCOOCHHOCTSIMU WX CTPOCHHSI,
IIPUMEHEHUE aJUIOTPOIIOB.

XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB. [IpUYMHBI XUMHYECKOU
WHEPTHOCTU OJaropoJHBIX Ta30B, HU3KOM aKTUBHOCTH a30Ta, OKUCIUTEIIbHBIX
CBOMCTB M JIBOMCTBEHHOI'O IIOBEAECHHUSI CEpbI, a30Ta, yIrJiepoAa U KpPEMHHUS B
OKHCIIUTENIbHO-BOCCTAHOBHU- TEIBHBIX peakuusax. OOime cBOMCTBa HEMETAIIIOB U
CIOCOOBI UX TIOJTYYEHHUS.



Bonoponssie coequHennst HeMeTamioB. @opMbl BOOOPOIHBIX COEIUHEHUI.
3aKOHOMEPHOCTH W3MEHEHHS (DU3UYECKUX M XHUMHUYECKUX CBOMCTB BOIOPOIHBIX
COCIMHEHHI B 3aBUCUMOCTH OT OCOOCHHOCTEH CTPOCHHSI aTOMOB 00pa3yIOIIUX UX
aneMeHTOB. CBOMCTBA BOJHBIX PACTBOPOB BOJOPOJHBIX COCIUHEHUN HEMETAIIOB.
KucnoTHO-0CHOBHASI XapaKTEPUCTHKA UX PACTBOPOB.

Bricmime KucaopoaHble COETMHEHHS] HEMETAILIOB.

4. Bonopoa — poxxaaoniuii BoAy M JHepPrui.34

Bonopon — XxuMHUYECKUI 3JEMEHT U IIPocToe BemecTBo. [lomyduenne Bogopoaa B
nabopatopuu. M3orombsl Bomopona. duznyeckue W XHUMHUYECKHE CBOMCTBa
Bojopoaa. [IpomblnuieHHOE momydeHue Bopoponaa. Okcua BOIOpoJa — BOJA:
COCTaB, ITPOCTPAHCTBEHHOE CTpoeHUE. PU3NUECKHE U XUMHUYECKHAE CBOMCTBA BOJIBI.
5. 'ajiorensl. 44

["anoreHpl — XUMUYECKHUE AIEMEHTHI U MPOCThIE BemecTBa. CTpPOCHHE aTOMOB
rajoreHoB. Haxoxnenue ranoreHoB B npupoje. Ousnueckue u XUMHUYECKUE
CBOMCTBa ranoreHoB. llosmydeHuwe xyopa M XJIOPOBOJAOpOAAa B JabopaTopuu H
MPOMBIIIJIEHHO- CTH. XJIOPOBOJOPOAHAS KHUCIOTAa M €€ CBOMCTBA. XJIOPHUABI —
COJIM XJIOPOBOJIOPOJHOM KHUCIIOTBHI.

6. [loarpynna kucjaopoaa i eé THUNUYHBbIE MPeACTABUTEIH. 74

OO0mast xapakTepucTUKa HEMETAUIOB MOATPYNIbl KUCIOPOJa. 3aKOHOMEPHBIE
u3MeHeHus B noarpynmne. Gu3ndyeckre 1 XUMHUYECKUE CBOMCTBA XaJIbKOIE€HOB —
npocThiX BemecTs.. Kucnopon u 030H. Cepa Kak IpocToe BEIECTBO. AJIIIOTPOIUS
cepbl. XUMHUECKUE cBOWCTBA cepbl. [Ipumenenne cepel. CepoBOAOPOA, CTPOEHUE,
dbusnueckue W XMUMHUYECKHE CBOMCTBAa. BoccraHoBUTEIbHBIE — CBOMCTBA
cepoBojiopoa. KauecTBeHHast peakiusi Ha CEpOBOJOPO U CYIbDUIBI.
Kucnoponconepxkamme coenunenus cepbl (IV). Oxcun cepst (IV). Cepaucras
kuciora. CoctaB, CTPOCHHUE, CBOMCTBA.

Kucnopoaconepxamue coegunenust cepbl (VI). Oxcup cepor (VI), coctas,
ctpoenue, coiictBa. [lomyuenue oxcuma cepwsl (VI). CepHas KuciioTa, COCTaB,
cTpoeHue, (usnyeckue cBoicTBa. OcoOEHHOCTM €€ pacTBOPEHUss B BOJIE.
XUMUYECKHEe CBOWCTBA pa30aBJICHHOW U KOHIICHTPUPOBAHHON CEPHON KHUCIOTHI.
OkucnIuTENbHBIE  CBOMCTBA CEpHOM  KHUCIOTHL. KauyecTBeHHaspakius Ha
cylbdar-uoH. [IpuMeHeHne cepHoOM KUCIOTHI.

7. lHoarpynmna a3ora v eé THNMYHBbIE NPeACTABUTEIHN. 64

OO61mast XxapakTepUCTUKA JIEMEHTOB MOJATPYIIBI a30Ta. BakHeHme BOIOPOIHbIC
U KHUCJIOPOJHBIE COEIUHEHUSI 3JIEMEHTOB IMOJrPYIIbl a30Ta, UX 3aKOHOMEPHBIE
WU3MEHEHHSI.

A30T Kak 3JIEMEHT U KaK ITPOCTOE BEIIECTBO. XMMHUUECKHUE CBOMCTBA a30Ta.
AmMmuak. Ctpoenue, cBoiicTBa, Colii aMMOHHUS, HX XUMHUYECKHE CBOMCTRBA.
KauecTBeHHas peakunss Ha HMOH aMMOHUsA. lIpuMeHeHne ammumaka W CcoJeu
aMMOHHUSI.

Oxcuasbl azota. CtpoeHue okcuja azota (II), okcuna azora (IV).

dusnyeckue U XuMHUeCcKre cBoiicTBa okcuaoB azota (1), (IV).

A30THast KUCIOTa, €€ cocTaB U cTpoeHue. du3nyeckue U XUMUYECKHUE CBOMCTBA
a30THOM KUCHOTHI. OKUCIUTENBHBIE CBOMCTBA a30T- HOM KHUCJIOTHI. CONM a30THOM
KUCJI0OTBl — HUTpaThl. [losyuyeHne u npumMeHeHne a30THOM KUCIIOTHI U €€ COJIEH.



docop Kak dIEMEHT W Kak MpocToe BemlecTBO. AsutoTpornus ¢ocdopa.
duznueckne u xumudeckue cBorctBa (ochopa. Ilpumenenme docdopa.
Bogoponusie n kucnoponneie coeaunHenus ¢ocdopa, ux cpoiictBa. DocdopHast
kucaota u e€ conu. KauectBennas peaxius Ha Gpocdar-uoH.

8. lloarpynmna yriepoaa.8u

OOmiasi XapakTepUCTUKA DJIIEMEHTOB TMOJA- TPYIIBl yriepoaa. IEKTPOHHOE
CTPOCHHME aTOMOB 3JIEMEHTOB IIOJ- TPYIIIBI YIJIEpOAA, UX PACHPOCTPAHEHHUE B
MIPUPOJIE.

VYriepoa kak MpocToe BEmecTBO. AJUIOTPONUs yriiepoja: anmas, rpadut, KapOuH,
bynnepensl. AncopOiusi. XuMHUYECKUE CBOMCTBA yTiiepo/ia.

Kucnopoansie coenunenusi yriepoaa. Okcuasl yriiepoaa, CTPOCHHE, CBOMCTBA,
MoJy4yeHue. YroibHas Kuciiota U €€ conu. KauecTBeHHas peakius Ha
KapOOHAaT-HOH.

Kpemnuit u ero cpoicra. Kucinoponsnsle COeIMHEHUS KPEMHHUS: OKCUJ KPEMHUS
(IV), kpemHUEBast KUCJIOTA, COCTaB, CTPOEHUE, CBOMCTBA. CHIIMKATHI.

1. MeTaaast 124

9. O0mue cBoiicTBAa MeTANIOB.44

DneMeHThI-METaJUIbl B MNPUPOJIe U B MNepuoguyeckoil cucreme. OcoOEHHOCTH
CTPOEHHUS aTOMOB METaJJIOB: S-, p- W d-31emMeHTOB. Mertaminueckas CBA3b.
Kpucrammnueckue pemérku. O6mme u crneuuduueckue (Qpuanyeckue CBOMCTBA
MeTaiioB. O0mMe XMMHYECKHUe CBOCTBa MeTau1oB.O011IMe CBEICHUS O CILIaBaxX.
10. MeTa/uibl IJIaBHBIX M NOOOYHBIX NOATPYHI. 84

CrpoeHre aTOMOB XMMHUYECKHX 3JIeMEHTOB [A- u ITA-rpynm, ux cpaBHUTEIbHAS
xapaktepucTuka. Dusnyeckne M XUMUYECKHME CBOMCTBA IIPOCTBIX BELIECTB,
OKCHUJIOB M THJIPOKCUAOB, cojeil. [[puMeHeHne MEenouHbIX U METOYHO3EMEIbHbIX
MeTaJlJIoB. MUHepanibl Kalblids, UX COCTaB, CBOMCTBa, 00JacTH MPAKTUYECKOTO
npuMeHeHus1. JKECTKOCTh BOJbI U CIOCOOBI €€ YCTpaHEHUSI.

AJIIOMUHUNA: XUMHYECKUH D3JIEMEHT, TMPOCTOE€ BemiecTBO. Ddusznyeckue u
XMMHUYECKUEe cBoicTBa. Pacnpoctpanenue B mnpupojie. OCHOBHbIE MHUHEPAbI.
[IpumeHeHnE B COBPEMEHHOW TEXHHMKE. BakHEWIINEe COEIMHEHUS AIFOMUHUS:
OKCHUJbI U TUIPOKCUIBL; aM(POTEPHBII XapakTep UX CBOUCTB.

Mertamnel [VA-rpyniel — p-3J1€MEHTHI.

[IpeacraBuTenu MeTamioB NOOOYHBIX oArpyril. JKene30 Kak MpocToe BEIIECTBO.
dusnueckne M xumuueckue cBoicTBa. CocTtaB, OCOOEHHOCTH CBOMCTB H
OpPUMEHEHHE YYIyHa M CTald KaK BaXKHeWIIuxX cruiaBoB »kene3a. O crocobax
XUMHYECKOW aHTHKOPPO3UMHOM 3allMThI CIUIABOB Xkeje3a. KpaTkue cBeneHus o
BaXXHEHIIINX COCTUHEHUSIX METaNIOB (OKCHUJIbI M TUIPOKCUIBI), 00 UX TO- BEICHUU
B OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuusx. CoenuHeHus xenesa — Fe2+,
Fe3+. buonornyeckas poJjib METAJLIOB.

V. O6mue cBe1eHUs100 OPraHUuvYecKUX coeTUHeHusIX8u

11. YraeBoaopoabi.44

[TonsiTue o romonoruu u nuzoMepun. Knaccudukaius yrieBoaopoioB.
[IpenenbHble yriaeBoAOPObl — alkaHbl.. DU3NYECKHE U XMMUYECKHE CBOMCTBA
ankaHoB. CrIOCOOHOCTH aJIKAHOB K PEaKLUU 3aMEIIeHHs] K U30MEepU3aIiu.
HenpenenpHble yrineBogopoApl — QJIKEHbL. ['OMOJOrMYECKUN psAl  AJIKEHOB.



duznyeckre 1 XMMUYECKHE CBOMCTBA aIkeHOB. CIOCOOHOCTD aJIKEHOB K PEAKIIMU
NPUCOEAUHEHUS] W mojuMepuzanuu. [loHSTHE O MOJMMEpPHBIX XUMHUYECKUX
COEIMHEHUAX: MOHOMED, MTOJIUMED, CTENEHb NoauMepusanuu. [loaustumnes.

12. Kuciopoacoaep:kamue OpraHu4yeckue COeJAMHEHHUs.2Y

[lonsiTve 0 QYHKUMOHAIBHOW Tpynne. ['omMoslorMueckue psAabl CHOUPTOB U
KapOOHOBBIX  KUCHIOT. OOmme QopMmyabl  KIaCCOB  ATUX  COCAMHEHUHU.
@U3HOJIOTUYECKOE JIEUCTBHE CHUPTOB HA OpPraHu3M. XHMHYECKHE CBOWCTBA
CIIUPTOB: TOpPEHHE, TUApPOralloreHupoBaHue, Aeruaparauus. llonstue o
MHOTOAaTOMHBIX cnupTax (riaurepun). OOmme cBONCTBa KapOOHOBBIX KHUCIOT.
Peakiust sTepudukanuu.

13. buoJsiorn4ecKky BaKHble OPraHM4YecKHe CoeJMHeHUus1 (KUPbI, YIJIeBOAbI,
0eakun).24

XuMHST M THINA: KUPBI, YIJIEBOJbI, OETKM — Ba)KHEHIIME COCTAaBHbIE YaCTU
MUIIEBOIO PAIIMOHA YEJIOBEKA U KMBOTHBIX. CBOMCTBA KUPOB U YrieBoA0B. Poib
O€JIKOB B MPUPOJIE U UX XUMUYECKHE CBOMCTBA: THUIPOJIU3, J€HATYpaLU.

V. XuMus v ’Ku3Hb 24

14.YesoBek B MUpe BellecTB.24

BemecTBa, BpeiHbIE U1l 310pPOBBS YENOBEKA U OKpYyXkKaromen cpenbl. [lommmepst
Y UX 3HAYCHHE B )KM3HU YeJIOBEeKa. XUMUS U 3J0POBBE.

IIpuMepHBbIE 00bEKThI IKCKYPCHIA

1. My3en —  MUHEpaAJOTUYECKHE, KpPACBEOUECKHE,  XYA0KECTBECHHBIE,
MEMOPHAIIbHBIE BBIIAIOIINXCS YUEHBIX-XUMHUKOB.
2. XuMHuYecKHe JlabopaTopuu — 0Opa30BaTENbHBIX YUPEKICHUN CpPETHEro U

BBICIIETO  MpodecCHOHAIbHOTO  oOpa3zoBaHusi  (yuyeOHbIE W Hay4HbIE),
Hay4YHO-HCCJIEIOBATEIbCKUX OPraHU3aLIHIA.
3. DKCKypCHUH B IIPUPOY.
IIpuMepHbIe HANIPABJICHUANPOEKTHOM AeATEILHOCTH 00Y4aI0IUXCs
Pabota ¢ pa3nuyHbIMU UCTOYHUKAMU XUMUYECKOU HH(POPMAIIUH.
2. Ananutuueckue 0030pbl HHGOPMALIUK IO PEIICHUIO ONPEIEIEHHBIX HAYYHBIX,
TEXHOJIOTUYECKUX, MPAKTUYECKUX MPOOIEM.
3. OBnasneHue OCHOBaMH XMMHUYECKOTO aHAJIN3a.
4. OBnazieHre OCHOBAMH OPraHMYECKOTO CUHTE3A.
Tembl npakTHYECKHUX padoT
1. [Ipuembl oOpamenus ¢ JabopatopHbiM  obopynoBanueM. CrpoeHue
MJIAMEHH.
OuucTka BellecTB
PacTtBoprumoOCTb BEmecTs..
[IpuroroBieHue pacTBopa 3aJaHHON KOHLIECHTPALUH.
[Tonryuenue kuciaopoaa v U3y4eHUe €ro CBOMCTB.
HccnenoBanue CBOMCTB OKCHI0OB, KUCIOT, OCHOBAaHMU.
Brustnue paznuyHbix GakTOpOB Ha CKOPOCTh XUMHUUECKUX PEaKIIUMA
Pemienue sxcniepruMeHTaIbHBIX 3a/1a4 10 TeMe « Teopust 3JeKTPOTUTHIECKON
VCCOLIAALINIY.
[Tonyuenue Bogopoa U U3yYEHUE €r0 CBONCTB
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10.  PemeHue skcnepUMEHTANbHBIX 3a/1a4 110 TeMe «l ajJoreHs»

11. TlomydyeHne aMMUaKa U U3yYEHUE €r0 CBOMCTB.

12.  Tlomy4eHue yriaeKuciaoro ra3a M U3y4eHue ero CBOMCTB.

13. Pemenune »SKCIEpUMEHTAJbHBIX 3adady Mo Teme «MeTtamuel u  UX
COEJIMHEHHUSD.

Hcnoan3oBanue pesepBa y4e0HOI0 BpeMEHH.

8kitacc: 2 yaca pesepBa paboyero BpeMeHHU pacrpe/ieiieHbl Ha yBEJIUYEHUE
KoJnuecTBa yacoB B TeMe Nel paznena 1(Tak kak B 3TOM TeMe UJET
nepBOHaYabHOE (POPMUPOBAHUE BAKHBIX XUMUYECKUX MOHATUM);

9xnacc: 1 yac pe3epBa pabouero BpeMEeHH pacipeiesieHbl CIEIYIONINM 00pa3oM:
lyac Ha yBenuueHue KojaudecTBa yacoB B TeMe Ne 1 paznena 1(Tak kak 3Ta Tema
HACBIIEHA XUMUYECKUM IKCIIEPUMEHTOM )



Pazpnen Kou-Bo yacos Tema Kon-Bo yacoB | OcHOBHbIe BHIBI AeSITeJbHOCTH 00y4alomuxcs (Ha YPOBHe YHHBePCAIbLHBIX Y4eOHBIX AelicTBUil) | OcHOBHbBIE
HanpapJIeHHsI
BOCIIHTATEILHO
i 1eATeJIbLHOCTH
8 knace
Beenenue 3
|.BemecTBa M XxumMH4ecKkue |43

SIBJICHUS c o3
ATOMHO-MOJIEKYJISIPHOTO
yueHust

Hcnonp30BaTh MEXKITPEAMETHBIC CBS3M. Pa3inyarh Tela U BEIIeCTBa.
3HAKOMUTHCS C JITAOOPATOPHBIM 000PYJOBAaHUEM.
Co0moaTh TeXHUKY 0€30M1aCHOCTH

1.XUMHuecKue 3JIEMEHTHI U BEIIECTBA B
CBETe aTOMHO- MOJIEKYJIAPHOTO YUEHUsI

YcraHaBiaMBaTh MEXKIIPEAMETHBIC CBSI3M. Pa3nuyarh MOHATHS «aTOM», «MOJEKYJIa»,«XUMUYECKHUH
aseMeHT». OnuchiBaTh (PU3NYECKHUE U XMMUYECKUE SBICHUSI.
CpaBHuBath cBoiicTBa BemiecTB. HaOmronare cBoiictBa BemiecTB. CpaBHHMBaTh (pusnueckue
HMXUMHYECKHUE SBJICHUSI.
CornocTaBiisiTh POCTHIE U CIIOKHBIC BEIIECTBA.
OnpenensaTs BaJICHTHOCTh aTOMOB B OMHAPHBIX COSTMHEHHUSX.
YMerb nosib3oBathes [leproguyeckoil cCuCTeMO XUMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa npu onpeielecHUH BaJICHTHOCTH.
OnucheIBaTh COCTaB MPOCTEHIINX COSTUHEHHMIT 110 HX XUMHIecKnM (GopMynam.CocTaBisITs (OpPMyYIIEI
OMHAPHBIX COCJMHEHHWH IO W3BECTHOH BAJICHTHOCTH aTOMOB. MOZIEIMPOBATH CTPOCHHE MOJICKYII
MeTaHa, aMMHaKa, BOJI0poia, xjopoBogopoa. [loms3oBatbest HHGOpManneil U3 IpyruX HCTOYHHKOB
JULS IOITOTOBKH KPaTKHX COOOIICHUIH.
T'0TOBUTH KOMIIBIOTEPHEIE MIPE3EHTALNH TI0 TEME.
PaccunTBIBaTH OTHOCHTENBHYIO MOJISKYJSIDHYIO Maccy IO (opMmyinaM BemecTB. PacCUWTHIBATH
MAacCOBYIO JIOJIO XHMHYE- CKOTO JIEMEHTA B COSMHEHHH.
PaccunThIBaTh MOJSIPHYIO MacCy BEIIECTBa.

YcranaBiauBath npocreiiiime GopmyIibl BEIIECTB IO MACCOBBIM JIOJISIM 3JIEMEHTOB

57

2. XUMUYECKHE

peaKuun.
COXpaHEHHUsI MacChl ¥ SHEPTHI

~

OnuceIBaTh MPOCTEHIINE XUMIIECKHE PEAKIHHU ¢ TOMOIIBI0 XHMHIECKUX YPaBHEHHIL.
KnaccuduimpoBats XMuMHUYECKUE PEAKIIUH.

AKTyani3upOBaTh 3HAHUS O MPH3HAKAXXUMHIECKUX PEAKIIHH.

CocCTaBIATh KIaCCU(PUKALMOHHBIEC H CPAaBHUTEIIBHBIC TAOIMIIBI B CXEMBI, OTIOPHBICKOHCIICKTHI.
BBIYHCIISATE 0 XUMHUYECKUM YPABHECHHSIMMACCY WM KOJIMYECTBO BEIECTBA 110 M3BECTHOH Macce HMIIH
KOJINYECTBY BEIIECTBA

OJTHOT'O U3 BCTYMAIOIINX WIIH IOMyYaIOMUXCsl B PEAKIMH BENIECTB

57

3. MeTroapl XUMUHA

Habnronate eMOHCTpUPYEMBIE U CAMOCTOSTEIBHO IIPOBOJUMBIE OIIBITHI.
OnwuceIBaTh CBOMCTBA H3Y4aeMBIX BEILIECTB HA OCHOBE HAOIIOCHUI 32 UX MPEBPAIICHHUIMHU.

57

4. BemectBa B OKpyXaromeWl Hac

IIpUPOJC U TEXHUKE

YcraHaBIuBaTh MEXKIPEAMETHBIC CBSI3U. Y YHTHCS IPOBOJUTH XUMHUICCKUI SKCIIEPHMEHT.
Habnronath npeBparieHus H3y4aeMbIX BEIEeCTB.

OmuceIBaTh CBOMCTBA BEIIECTB M CMECei

B XOJI€ ICMOHCTPAIL[HIOHHOTO U JIJA0OPaTOPHOTO SKCIIEPUMEHTOB.

CpaBHHBATh YKHCTHIC BEIICCTBA U CMECH. YMETh pas3lelisiTh CMECH.

57,8




IIpoBOANTE OYHMCTKY BEIIECTB OTCTaMBaHHEM, (HIBTPOBAHHEM, BBIIapHBaHUEM. J[eIaTh BHIBOIBI M3
Pe3yIbTaToB MPOBEAEHHBIX XUMHYECKHUX OIBITOB.

CocTaBIIATh KIACCU(PUKAIIIOHHEBIE CXEMBI.

ITpuMeHATH CHMBOJIMKO-TpadHIecKue CPEeACTBA HATTSTHOCTH.

BhIYuCIATE MaccoBYIO IOIIO PAcTBOPEHHOTO BellecTBa B pacTBope.llpuroraBiuBaTh pacTBOPbI
3aJJaHHOH KOHLIEHTPALUH.

IMomb3oBathest nHGOpMALHEH U3 APYTHX

HCTOYHHUKOB IS TIOATOTOBKU KPaTKUX COOOICHHUI.

T'oTOBUTH KOMITBIOTEPHBIE PE3EHTALUN

10 TeMe

5. Tlonsatme o ra3ax. Bosayx.
Kucnopoa. I'openne

~

Hcmons30BaTh MEXIpeIMETHbIE CBs3U. Vcnomp30BaTh MPUMEpHI PEIICHHUS TUIIOB 3aa4, 3aJa4HUKH C
MPUBENEHHBIMA B HUX AJITOPUTMAMH PEIIEHHs 3a/1ad.

006001maTh ¥ CHCTEMaTU3UPOBATh 3HAHUS 00 N3yYCHHBIX BEIICCTBAX.

VuuThCs pelaTh UCCIIeNOBATENBCKUM IIyTEM ITOCTABICHHYIO MIPOOIeMy.

HaOmroaath npeBpalieHus H3y4aeMbIX BEIIECTB.

OnuceiBaTh ~ CBOMCTBAa  BEIIECTB B XOJAE€  JEMOHCTPALMOHHOIO M J1abOpaTOPHOTO
IKCIIEPUMEHTOBYUHTHCSI  PACKPhIBATh  HPHYUHHO-CIIEACTBCHHYIO CBSI3b MEKAY (DU3HUIECKHMHU
CBOWCTBaMH M3y4aeMOI0 BELIECTBA M CIIOCOOAMHU €ro COOMPaHHS.

[IpUMEHSATE MOTyYeHHBIE 3HAHUS

MIPU IPOBEICHUN XUMUYECKOTO YKCIIEPUMEHTA.

YcraHaBiIMBaTh CBSI3b MEX/Y CBOWCTBAMH BELIECTBA M €r0 PHMEHEHHEM.

Ot6upaTh HEOOXOAUMYIO HH(OPMALIUIO U3 Pa3HBIX HCTOYHUKOB.

T'0TOBHTH KOMIIBIOTEPHBIE MIPE3EHTALIIH 110 TEME
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6. OcHOBHEIE KJIaCChl HEOPTaHUYECKHX
COEJMHEHHI

HccnenoBathk cBOMCTBA H3y4aeMBbIX BELECTB.

Habmronath ¢pu3nuecKye 1 XMMHYIECKUe IIPEBPAICHHS H3y9aeMbIX BEIIeCTB.

OmnuchBaTh XUMHYECKHE PEAKIMH, HaOIIoJaeMble B XOZ€ AEMOHCTPALOHHOTO M JIabOpPaTOPHOTO
9KCIEPHMEHTOB.

Jlenath BEIBOIBI U3 Pe3yIbTaTOB IPOBEIEHHBIX XUMHUUECKHIX OITBITOB.

KnaccuduimpoBats nzydaemple BeecTBa.

CocraBisiTh (POPMYIIBI OKCHIOB, KHCIIOT, OCHOBAHHUH, COJICH.

XapakTepnu3oBaTh COCTaB H CBOHCTBA BEIIECTB OCHOBHBIX KIIACCOB HEOPTAHMIECKHX COCANHEHUIH.
3anuchIBaTh yPABHEHUS] XUMUYECKHUX PEAKIH.

OcCyIIeCTBIATh TCHETUYECKYIO CBSI3b MEK/TY KIacCaMH HEOPTaHHYECKHX COSIMHEHUI

57

I1.Xumu4yeckue 3j1€eMEHTHI,
BellleCTBA M XHMHYeCKHe
peaxkuun B cBeTe
3JIeKTPOHHOI TeOpHH

7.CtpoeHue atoma

Hcnons30BaTh MeXXIpeIMETHbIE CBS3H. MogenupoBaTh CTPOCHHE aTOMa.

OmnpeznensiTs HOHATUS «XHMHUYECKHI dIEMEHTY, «IIOPSIIKOBBIH HOMEpPY, «MAaCCOBOE YHUCIIO», H30TOID»,
«OTHOCHTENIbHAsl aTOMHas Macca», «dJEKTPOHHas 000J0Y- Ka», «IJIEKTPOHHBIN cnoii».[lenats
YMO3aKIIIOUEHHSI O XapaKTepe M3MEHEHHs CBOMCTB XUMUUYECKHX JJIEMEHTOB C YBEIHYCHHEM 3apsioB
ATOMHBIX si7Iep.

ITonp30Bathbest HHGOPMALHEH U3 APYTHX HCTOYHUKOB IS TOATOTOBKU KPATKUX COOOLICHHIT.

I'0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIIH 110 TEME

57

8.Ilepuoamueckui 3aKOH "
Ileproanyeckasl cucteMa XHMHYECKUX
snemenToB JI.11.MeHneneeBa

KJ'IaCCI/I(‘bI/IHI/IPOBaTI) H3YYCHHBIC XUMHUYCCKUAC DJICMCHTBI U UX COCIUHCHMUS.
CpaBHHBaTB CBOMCTBA BCIICCTB, NPUHAUICKAIIUX K PAa3HBIM KJIacCaM; XUMHUYCCKUE IJIEMEHTBI Pa3HbIX

TpyIIl.

157




YcraHaBIMBaTh BHYTPHU- U MEXIIPEAMETHBIC CBS3U.

OnuchiBaTh M XapaKTepu30BaTh CTPYKTypy TaOmuusl «lleproanueckas CcHCTEMaXMMHYECKUX
anemenToB JI. . MenneneeBay» (kopoTkast popma).

Pa3nuyaTh MepHO/IBL, TPYIIIEL, [IaBHbIE U TOOOYHBIC MOATPYIIIIEL.

XapakTepuzoBaTh XMMHYECKHE 3JIEMEHTbl 10 mnojoxeHuto B Ilepuoguueckoit cucreme JI. W
Mengeneesa.

CTpyKTypHpOBaTh MaTepHall O XKU3HU

u pesitensHocTd J. Y. MenneneeBa, 00 yTBEp)KACHUH YUCHHS O IEPHOJMIHOCTH.

Ot16upaTs HHGOPMALMIO U3 JPYTUX HCTOYHHKOB JUIS IOATOTOBKY KPATKUX COOOIICHHUH.

I'0TOBUTH KOMIIBIOTEPHEIE MIPE3EHTALINH 110 TEME

9. CtpoeHue BelecTBa

PasrpaHnuuBaTh MOHATHS «XUMHYECKAs CBA3bY, KPUCTAIMYecKas pewérka». O000IaTh MOHATUS
«KOBaJICHTHAs HEMIOJIPHASI CBSA3bY, «KOBAJICHTHAS IIOJISIPHAS CBSI3b), «HOHHAS CBS3bY,

«OHHAsI KPUCTAILUTNYECKAs! PEIIETKAY,

«aTOMHasi KPUCTAJUIMYECKAst PEIETKaY,

«MOJIEKYJISIpHAs] KPHCTAJUTMIECKas peIéTKay.

YMeTh cOCTaBIATH CXeMBI 00Pa30BaHUABEILECTB C PA3IMIHBIMU BUIAMU XUMHYECKOH CBSI3H.

YMeTh XapaKTepu30BaTh CBONCTBA BEILECTBA, 3HAS €0 KPUCTAINIMYECKYIO PELIETKY.

MogenmpoBath CTpOCHHE BEIIECTB C KOBAJICHTHON U HOHHOH CBA3BIO.

OrnpeniensTh CTENEeHb OKUCIICHHS JIEMEHTOB.

CoctaBiaTh (HOPMYIIbI BEIIECTB 10 CTCTICHH OKUCIICHHS JIEMEHTOB

57

10.XuMu4eckre peakuuu B CBETE
3JIEKTPOHHOH Teopuu

O0001IaTh TOHATHSA «OKUCIUTEIb,

«OKHCJIEHHEY», KBOCCTAHOBHUTEIb), KBOCCTAHOBJIEHHEY.

Pacro3naBath ypaBHEHHUS OKUCIUTEIIBHO- BOCCTAHOBHTENBHBIX PEAKIIHA.

PaccraBmsate  KO3G(UIMEHTHI METOAOM DIICKTPOHHOTO  Oanamca.YCTaHABIUBATh BHYTPH- U
MEXIIPEIMETHBIE CBS3H.

CocTaBsTh KIacCU(BHUKAIMOHHBIE CXEMBbI, CPABHUTENBHBIE U 00001Ia0IINe TAOIHIIBL.

Ot6upath HHGOPMALIHIO U3 IPYTUX UCTOYHHKOB JUTS TOATOTOBKH KPATKUX COOOIICHHUIA.

T'0TOBHUTH KOMITBIOTEPHBIE MIPE3CHTALIUH 110 TEME

57

KJacc

|.Teopernueckne
XHMHH

OCHOBBI

1.Xumuueckue peaxuun Hu
3aKOHOMEPHOCTH HX NIPOTEKaHUS

Hcnons3oBaTh BHYTPU- H MEKIIPEAMETHBIE

CBSI3U.

OnpenensaTs MHOHATHS «TEIUIOBOH dS(QQeKT peakuumy, «TEpPMOXUMUYECKOE ypaBHEHHEN,
(OK30TepPMHYECKas M JHIOTEPMUYECKAsl PEaKIUW», «IIyTh NPOTEKAHMS peakium», «3(GheKkTHBHBIE
COyJIapeHUs», «IHEPrHsl aKTHBALMM», «TOMOIEHHAs CHCTEMa»,«IeTE€POreHHasl CUCTEMa», «CKOPOCTh
peakuuu, «XMMHYECKOE PaBHOBECHE.
CoCTaBIIATH CXEMBI, TAOIUIIBI, OTIOPHBIE KOHCIIEKTHI, AITOPUTMBL.

BoInonHATh pacuéTbl MO TEPMOXUMUYECKUM YPABHEHHUSIM PEAKIIUH.

57

2.

PactBopsI. Teopust

3JIEKTPOIUTHYECKON TUCCOLUALIIN

IIpoBoauTh HAOJIO/CHHS 3a MOBEICHHEM BELIECTB B PAcTBOPaX, 3@ XMMHYCCKHMHU PEaKIUSIMH,
MPOTEKAIONIMMH B PACTBOPAX.

JlaBaTh OnpeeleHHs TIOHITHH «IJICKTPOIINTY, «HEIIEKTPOIIHTY, «IIICKTPOIUTHYCCKAS AUCCOLHALIHS.
Pasnnuare mOHsTHE «MOH».O000WIATh TOHATHS «KAaTHOH», «aHWOH». McciiemoBath CBOMCTBA
PacTBOPOB DIICKTPOIUTOB.

OmuceiBaTh  CBOMCTBA  BEIIECTB B XOAC  JEMOHCTPAllMOHHOrO ¥ J1abopaTopHOro

57




9KCIIEPHMEHTOB. XapaKTepHU30BaTh yCIOBHS TEUCHHs peaKuil B pacTBOpax dIEKTPOIUTOB 10 KOHIA.
O6o6miaTh 3HaHMS O pactBopax. COCTaBIATH KJIACCU(UKALMOHHBIC CXEMbI, CPaBHHUTEIbHBIE U
obo0maromue TabIuIbL.

Vcrons30BaTh BHYTPU- H MEXKIIPEAMETHBIC CBSI3H.

PacniosnaBath peakiuu HOHHOro obMeHa. CoOCTaBIATH MOHHBIE ypaBHeHHMs peakuuid. CocTaBisiTh
COKpAIEHHbIC HOHHBIC YpaB- HeHUS PeaKIHil.

Jlenats pacu€Thl O XMMHYECKUM YPaBHEHUSM, €CJIH OJHO U3 PEaTHPYIONINX BEIIECTB JaHO B U30BITKE.
Ot6upaTh HHOOPMALIHIO U3 IPYTUX HCTOYHHKOB /TS TOATOTOBKH KPATKUX COOOIICHHUI.

I'0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALINH 110 TEME

Co0mroaTh IpaBIiIa TEXHUKH 0€30IIaCHOCTH

I1.9ieMeHTBI- HeMeTaJLIbI | 31
" HX BasKHeHIIue
coeUHEHHUsI
3. OGast XapakTepuCcTHKa HEMETAIOB | 3 Hcnonb30BaTh BHYTPU- U MEXIPEIMETHBIE CBSI3H. 57
N XapakTepu3oBaTh XMMHUYECKHE 3JIEMEHTHI MaJbIX IE€PUOJOB IO HX IOJIokKeHHI0 B [leproanueckoit
4. Bopopon-poxnaromuii  Bogy d|3 ——— 57
OHEPTHIO Onpenensats CBOMCTBA BEIIECTB UCXOAs U3 KPUCTAIUIMUECKOro cTpoeHus.00001mars 3HaHus U JenaTh
5. TaJIOreHEI 4 BBIBOZbI O 3a- KOHOMCDHOCTAX M3MCHCHMH CBOICTB HEMETAUIOB B IEPHOJAX M IPyNNaxX |57
Ilepuonnueckoii cucremsl.
6. Tloarpynma xucmopoma u  ee |7 TIpOrHO3UPOBATL CBOICTBA HEW3YYEHHBIX JJIEMEHTOB M HX COEIMHEHHII Ha OCHOBe 3HaHHH o |97
TUIMUYHBIC MPEACTABUTECIIN Hepno JIMYECKOM 3aKOHE
7.Ioarpynma a3ora W eCTUIHYHBIC |6 AW Menneneesa. . 57
npeicTaBHTeH Ot6upaTh HHGOPMALIHIO U3 IPYTUX UCTOYHHKOB TS TOATOTOBKH KPATKUX COOOIICHHUIA.
T'0TOBHUTH KOMITBIOTEPHBIE MIPE3SHTALIUH IO TEME.
8 TToxrpymma yriepona 8 HabmronaTh 1eMOHCTPHPYEMbIE H CaMOCTOSTENHHO POBOANMEIE OITBITHL 5,7
CoOmoaaTh npaBuiIa TEXHUKH O€30MaCHOCTH.
OnuchIBaTh CBOMCTBA M3Y4aeMBbIX BEILIECTB HA OCHOBE HAOIIOICHUI 32 UX MPEBPAIICHUIMHU.
AHaIM3MpOBATh CBOMCTBA HEMETAIIIIOB 10 MOATPYIIIAM.
O00011aTh 3HAHUS U J€1aTh BEIBOIBI
O 3aKOHOMEPHOCTSIX H3MEHEHUI CBONCTB HEMETauIoB B mepuojgax u rpynmnax Ilepmomguueckoit
CHUCTEMBI.
3anuchIBaTh ypaBHEHUS OKHCIUTEIbHO- BOCCTAHOBUTENIBHBIX PEAKIMN M peaKkinii HOHHOro OOMeHa.
CocTaBisiTh KJIACCU(UKAIMOHHBIE CXEMBbI, CPaBHUTENbHBIE W 0000IIAIOIUMe TaOIMIBI, OHOPHBIE
KOHCIICKTBL.
TIpoBoANTH pacy&Thl MO ypaBHEHUSM XUMHYECKUX PEAKLUH, UCIONIB3Ys MOHATHS «MOJISIPHAS Maccay,
«MOJISIPHBIIH 00BEM»
111. Meraant 12
9.001111e CBOMCTBa METAILIOB 4 HMcnonp30BaTh BHYTPH- U MEXKIPEIMETHBIE CBSI3H. 57

HccnenoBaTh cBoMCTBA U3ydaeMbIX BEILECTB.

Habnronath ¥ ONHCHIBATE XUMHYECKUE PEAKIHH.

OnpenensaTs CBOMCTBA BELIECTB UCXO/S U3 KPUCTAIUTMYECKOTO CTPOEHHUSI.

XapakTepu3oBaTh XUMHUYECKHE JJICMEHTHIMATBIX IEPHOAOB IO HMX IIOJOXKEHHIO B Ilepmommdeckoit
cucTeMe.

O0006maTh 3HaHUS U JeNaTh BBHIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHHI CBOICTB METAIIOB B IEPHOAAX H
rpynmnax Ilepuoau- yeckoit cuctemsl.

IIporHo3upoBaTh CBOWCTBa HEM3YUEHHBIX 3JEMEHTOB M HX COCAMHEHUH Ha OCHOBE 3HAaHMH O
Tleproanueckom 3aKoHe




10. Mertamisl TOaBHBIX M ITOOOYHEIX | 8 HccnenoBaTh cBOMCTBA M3y4aeMbIX BEILECTB. 57
TOJIPYII Hab6nronath 1 ONKCHIBATH XUMHIECKUE PEAKIHH.
HaOnroaate 1eMOHCTpUPYEMBIE U CAMOCTOSITEIBHO IIPOBOJMMBIE OIIBITHI.
OnuceIBaTh CBOMCTBA M3Y4aeMBbIX BEILIECTB HA OCHOBE HAOIIOICHUIA 32 UX MPEBPAIICHHUSIMH.
O0001aTh 3HaHKS | AENaTh BHIBOJBIO 3aKOHOMEPHOCTSIX H3MEHEHHUIT CBOICTB METAJIOB B IEPUOAAX H
rpynmnax Ilepuo- 1uueckoi cucTemsl.
TIporHo3upoBaTh CBOWCTBa HEM3YYCHHBIX 3JEMEHTOB M WX COCIMHEHHII HAa OCHOBE 3HAaHHU O
Ileproanueckom 3aKoHe.
3anuchIBaTh ypaBHEHUS OKHCIIUTEIBHO- BOCCTAHOBUTEIILHBIX PEaKIMid M peaKinii HOHHOTO OOMeHa.
CocTaBisTh KJIACCU(HUKAIIMOHHBIE CXEMBbI, CPaBHUTEIbHBIE W 0000IIAOIINE TaOIMIBI, OHNOPHBIE
KOHCIIEKTBI.
Ot6upath HHPOPMALIUIO U3 APYTHUX UCTOYHUKOB JUIS TOJrOTOBKU KPATKUX COOOIICHHH.
T'OTOBHUTH KOMITBIOTEPHBIE MIPE3CHTALIUH 10 TEME.
IIpous3BomuTh pacué€rel MO YpPaBHEHUSM XHUMHUUYECKMX PEaKLMH, HCHOJIB3Ys MHOHATUS «MOJISIpHAs
Maccay, «MOJISIPHBIN 00bEM», «TEPMOXMUMHUYECKHUE YPABHEHHUS PEAKIHi», «TeIIOBOU 3h(DEKT peakiyny
IV. Obmue cBegenusi 06 157
OpraHn4ecKux
COeTMHEHHUSIX
11.Yrnesonoposst 4 HaOnroath JeMOHCTPHUPYEMBIE U CAMOCTOSITEIIBHO IIPOBOMMBIE OTIBITHI. 57
OnuchIBaTh CBOMCTBA M3y4aeMBbIX BEILECTB HA OCHOBE HAOIIOICHUI 32 UX MPEBPAILIECHUAMHU.
CocCTaBisITh CTPYKTYpHBIE (DOPMYNBI OpraHuveckux BemiectB. ONpenensiTe MOHATHIKTOMOIOD,
«TOMOJIOTHUYECKHUH PsII», «H30- MEPBD».
CpaBHUBATh CBOWCTBA MPEACIIBHBIX U HENPEIEIbHBIX YIIICBOAOPOIOB.
CocTaBisiTh KJIACCU(UKAIMOHHBIE CXEMBbl, CPaBHUTENbHBIE W 0000IIAIOIIUE TaOIMIBI, OHNOPHBIE
KOHCIICKTBL.
Hcnonb30BaTh BHYTPU- U MEKIPEIMETHBIE CBSI3H.
CpaBHUBATh OPraHUYECKHE BELIECTBA C HEOPTaHUYECKIMHU.
OOBSCHATH IPUYHHBEI MHOTOOOPA3Hs BEIECTB.
12.Knciopocosiepaiue 2 CocTaBisiTh KJIACCU(UKAIMOHHBIE CXEMBbI, CPaBHUTENbHBIE W 0000IIAtONe TaOIMIBI, OHOPHBIE 5,7
OpraHMYECKHeE COEIUHEHHS KOHCTICKTEL.
Ot16upaTh HHGOPMALHIO U3 IPYTUX HCTOYHHUKOB JUTS TOATOTOBKH KPATKUX COOOIICHUI.
13.Bbuonoruuecku BaykKHBIC | 2 T'oTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUU 5,7
OpraHUYecKue COeIMHEHUSI(KUPBI, o TeMe
YIJIEBO/IBI, OEIKM)
V. XuMus v )Ku3Hb
14. YenoBek B MUpE BELIECTB 2 Hcnonb30BaTh BHYTPH- U MEKIPEIMETHBIE CBSI3H. 57,8

Hcnonp3oBaTh MpHOOPETEHHBIE 3HAHMSAW YMEHUS B IPAKTUYECKOH JAEATENLHOCTH W IMOBCETHEBHOM
JKM3HU JUIs 9KOJIOTHYECKH T'PAMOTHOTO TTOBEICHHSI B OKpY>Karollel cpeie.

OneHuBAaTh BIUSIHAE XUMHIECKOTO 3aTPA3HEHHS OKPY’KAIOIIeH Cpebl Ha OpTaHU3M YelloBeKa U IpyTHe
JKUBBIC OPTaHU3MBL

Ot16upaTh HHGOPMALHMIO U3 IPYTUX HCTOYHHUKOB JUISl MOATOTOBKU KPATKUX COOOIICHUI.

I'0TOBUTH KOMIIBIOTEPHBIC MPE3EHTALIIH 110 TEME
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