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[Tpuka3z Ne 92/12-O]]
Or 31.08.2021

Pabouas mporpamma I'BOY OOII Ne 23r. CeI3paHd MO XHMHUHM Ha YpPOBHE
OCHOBHOro o01ero oOpa3oBaHusi (8-9 kiaccel) COCTaBlIEHa C Yy4yeTOM TpeOOBaHUMI
denepanbHOro TOCYAapCTBEHHOIO OOpPa30BaTEIbHOTO CTaHIApTa OCHOBHOIO OOIIEro



oOpa3zoBaHusi (YTBEpXK/JEH MPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoi
®enepamru Ne 1897 ot 17.12.2010 B pegakuum npukazoB MuHoOpHayku Ne 1644 ot
29.12.2014 u Ne 1577 ot 31.12.2015), B COOTBETCTBUU C OCHOBHOM 00pa3oBaTEIbHOU
nporpaMMmoi ocHoBHOTro o0mero oopazosanus [ bOY OOIL Ne 23r. CeI3panu, Ha OCHOBE
aBTopckoi nporpammel O.C. I'aGpuensna (Paboune nporpammbl. Xumus. 8-9 kiaccsel /
coct. T.J] 'amOyprieBa. - M.: Jlpoda, 2014).

JUia peanuzanud OporpaMMbl ucnonb3ytoTcss yueOonuku: - O.C. T'abpuenss.

Xumus 8 kmacc. — M.: [lpoda. O.C.I'abpuensn. Xumus. 9 kiacc. — M.: Ipoda.

B Vue6nom mmane OOIT OOO I'BOY OOII Ne23 r. Cei3paHu Ha H3y4YeHHE
ydeOHOro npeamera « XUMHUsS» OTBOJUTCS B 8 Kilacce 2 yaca B HEJIENIO, YTO COCTAaBIISET
68 yacoB B roj, 9 ki1acce — 2 yaca B HEJEIIO, YTO cocTaBisgeT 68 yacoB B roja. Mroro na
YpOBHE OCHOBHOT0 00111ero 0opa3oBanus — 136 gacos.

[IpenmeTHble  pe3ynbTaThl  OCBOEHUS ~ y4eOHOro  mpeaMera  «XUMUsS»

Jluunocmuvivu — pezynibmamamu  0C80eHUs  y4yeOHO020 npeomema  «Xumusiy

ABNAOMCA:

— 3HAHUE W TOHUMAHUE: OCHOBHBIX HCTOPUYECKUX COOBITHUH, CBSI3aHHBIX C
pa3BUTHEM XUMHH; JOCTIDKCHHN B 00JaCTH XUMHUU U KYJIbTYPHBIX TPaJuLIUA CBOEH
CTpaHbl (B TOM 4YHUCJI€ HAy4yHBIX); OOILEMUPOBBIX JOCTUKEHUH B 0OJACTH XHMMHH;
OCHOBHBIX TPHUHIIMIIOB W TpPaBWJ OTHOUIEHUS K MPHUPOJE; OCHOB 3J0pPOBOro oOpasa
KU3HU M 30pOBbecOEperarmunx TEeXHOJOTUN; TpPaBHJI TOBEICHUS B YPE3BBIYANHBIX
CUTYyallUsiX, CBS3aHHBIX C BO3ICHCTBHEM pA3JMYHBIX BEIIECTB; OCHOBHBIX IIPaB H
o0s3aHHOCTEN TpakJaHWHA (B TOM 4HCle OOydYarolierocs), CBA3aHHBIX C JIMYHOCTHBIM,
npo(ecCUOHANBHBIM M KU3HEHHBIM CaMOOIIPEICIICHUEM; COIUATBHOW 3HAYUMOCTU H
cojepkanust mpodeccuil, CBA3aHHBIX C XUMUECH;

— YYBCTBO F'OPJIOCTH 32 POCCUICKYI0 XUMHYECKYIO HAYKY U JOCTUKEHUS YUEHBIX;
YB@KEHUE U MPUHATHE JOCTIKEHUI XUMUH; TI000Bb U OEpEKHOE OTHOLICHHUE K IIPUPOJIE;
YBXXEHUE U YYET MHEHUN OKPYKAIOIIUX K JUYHBIM IOCTUKEHUAM B U3YUECHUU XUMUU;

— TMPU3HAHHME LIEHHOCTU COOCTBEHHOI'O 3/I0POBbSI M 3J0POBBSl OKPYKAIOIIUX
JHOJIei; HEOOXOMMOCTH CaAMOBBIPAXKEHUS, CAMOPEATU3AIIH, COITUATBHOTO TPU3HAHUS;

— OCO3HAHHUE CTENEHU TOTOBHOCTH K CAMOCTOSTEIbHBIM MOCTYIIKAM U ICHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YIbTaThl;

— TPOSABIIEHUE HKOJIOTMYECKOI0 CO3HAHUS, J100pOKENaTENbHOCTH, JOBEPHUS U
BHUMATEJIbHOCTH K JIIOASIM, TOTOBHOCTM K COTPYIHHUYECTBY; WHUIMATUBBI U
Ar0003HATENIBHOCTH B W3YYEHHUH BEUIECTB M  MPOIECCOB; YOEKICHHOCTH B
HEOOXOJIMMOCTH Pa3yMHOI'O HCIIONb30BAaHUS JOCTHKEHUH HAayKH M TEXHOJIOTMM;—
YMEHHE YCTaHABIUBATH CBSI3M MEXIY LEJIbI0 MU3YYEHUS XUMHUU U TE€M, ISl 4ero 3TO
HY)KHO; CTPOUThH >KH3HEHHBIE W TMPOQPECCHOHATBHBIC IUIAHBI C YYETOM YCIEIIHOCTH
W3Y4YEHUS XUMUU U COOCTBEHHBIX TPHOPUTETOB.

Memanpeomemmsbie pe3yromamol

—  WCIIOJIB30BaHHWE  PA3NIMYHBIX HMCTOYHUKOB XMMHYECKOW HMHGPOpMAIUK;
MOJIyYeHUE TakoW WHQOpMaIu, €€ aHaiu3, MOJITOTOBKA HAa OCHOBE JTOTO aHaln3a
MH(OPMALIMOHHOTO MPOAYKTA U €r0 Mpe3eHTaIHS;

— TMPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS (HAOJIOJCHUS, SKCIICPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. [I.) IS U3YUCHUSI XUMUIECKUX OOHEKTOB;

— UCHOJIb30BAaHME OCHOBHBIX JIOTMYECKUX oOlepanuil (aHajau3a, CHHTE3a,
CpaBHEHHsI, 0000IIEHHS, T0Ka3aTeNIbCTBA, CUCTEMATU3allUY, KIacCU(UKAMKU U JIp.) TIPH
W3YYCHUH XUMUIECKUX OOHEKTOB;



— (opMynupoBaHUE BBIBOJOB U YMO3AKIIOUCHUH W3 HAOIIONEHUN M M3YYEHHBIX
XMUMHUYECKHX 3aKOHOMEPHOCTEH;

— MPOTHO3MPOBAHNE CBOWCTB BEIIECTB HA OCHOBE 3HAHMS WX COCTaBa U CTPOCHHS,
a TaK)Ke YCTAaHOBJICHHSI aHAJTIOTHH;

— (opMynupoOBaHUE UJEH, TUIIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;

— ompezeNeHue Leeil u 3a1ay y4eOHOM U Mccae10BaTeIbCKOM 1eATeNbHOCTU U
MyTEN UX JOCTUKECHUS;

— pacKpbITHE NPUYUHHO-CIEICTBEHHBIX CBSA3€H MEXIy COCTaBOM, CTPOCHHEM,
CBOMCTBaMH, NPUMEHEHHEM, HAXO0XJIEHUEM B MpPHUPOJE U MOJYyYCHHEM Ba)KHEHIINX
XUMHYECKUX BEIIECTB;

— apryMeHTanust cOOCTBEHHON TMO3HIINU M €€ KOPPEKTHPOBKA B XOJ€ TUCKYCCHU
110 MaTepuataM XUMMUYECKOT0 CO/IEpPIKaHusl.

IIpeomemnuvle

pe3ynibmamol

BbIyCcKHUK Hay4uTCs:

* XapaKTepH30BaTb OCHOBHBIE METOJbl IO3HAaHUS: HaOJIOJeHHe, W3MEpEHUeE,
IKCTICPUMEHT;

* OMHCHIBATh CBOMCTBA TBEPHBIX, KUAKUX, Ta3000pa3HBIX BEUIECTB, BBHIIEISIS UX
CYLIECTBEHHbIE TPU3HAKY;

* PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH «aToM», «MOJEKYJan,
«XUMHYECKUH AIEMEHT», «IPOCTOE BEIIECTBO», «CI0XHOE BEIIECTBOY», «BAJICHTHOCTHY,
«XUMHUECKasl PEaKIUsD», UCIOJIb3YS 3HAKOBYIO CUCTEMY XHUMHU;

* pacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

* pa3nuyaTh XUMHUYECKHE W (PU3MUECKUE SBICHHUS, °

Ha3bIBaTh XUMHUECKUE HJIEMEHTBHI;

* ONpEEIATh COCTAB BEILECTB 10 X hopMyiiam;

* ONpEENATh BAaJCHTHOCTh aTOMa JJEMEHTa B COCIUHEHHSX; ®

OTIPeNIeNSITh TUIl XUMHUYECKUX peakluii;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii;

* BBISIBIIATH MPU3HAKH, CBUJICTEIILCTBYIOIINE O MPOTEKAHUU XUMHUUECKON pPEeaKIiu
NIPY BHITIOJTHEHUU XUMUYECKOTO OITBITa;

* cocTaBiATh  GOpMynbl  OWHApHBIX  COCAMHCHHIA,
*COCTaBIISITh YPABHEHUS XUMHUYECKUX PEAKIIHIL;

* coOmoaaTh mpaBuiia Ge3omacHoi pabOThl MpPU MPOBEACHUU OIBITOB; *

MOJIb30BATHCS TA0OPAaTOPHBIM 000PYAOBaHUEM U MTOCYAOMH;

* BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO Macchl

BEIIIECTB;

* BEIYMCIISITH MACCOBYIO JIOJFO XUMUYECKOTO dJIEMEHTa 1o (hopmyie
COCTMHEHHS,

* BBIYUCIIATH KOJIMYECTBO, OOBEM WIIM MAcCy BEIIECTBA MO KOJIUYECTBY, 00BEMY,
Macce peareHTOB WK MPOAYKTOB PEaKIny;

* XapakTepu30BaTh (U3MUYECKUE M XUMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB:
KHCJIOPOa U BOJOPOAA;

* [IOJTy4aTh, COOMPATh KUCIOPO M BOAOPOSI;

* pacro3HaBaTh OIMBITHBIM ITyTEM Ia3000pa3HbIC BEMIECTBA: KHCIOPOI, BOJOPO/I;

* pacKpbIBaTh CMBICI 3aKOHa ABOTaIPO;



* pacKpbIBaTb CMBICI THOHATHH «TEMJIOBOW A(P(EKT peakuum», «MOJISPHBIN
00BEMY;

* XapakTepu30BaTh (HU3NYECKUE U XMMHUUYECKUE CBOMCTBA BOJBI; *

PacCKpBIBaTh CMBICI TIOHSITUS «PACTBOPY;

* BBIUKCIISATh MACCOBYIO JIOJIF0O pPACTBOPEHHOIO BEIIECTBA B PACTBOPE;

* IMPUTOTOBIIITH PACTBOPHI C OIPEAECICHHON MacCOBOM JOJEH pPacTBOPEHHOTO
BEIIECTBA;

* Ha3bIBaTh COCUHEHNS U3YUYCHHBIX KJIACCOB HEOPTAaHMYECKUX BEIECTB;

* XapakTepus3oBaTh (PU3NYECKHE M XHMMUYECKHE CBONCTBA OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBaHMI, COJIEH;

* OMIPEEIIATh TPUHAJICKHOCTD BEIIECTB K OMPEACIICHHOMY KIIACCy COSIMHEHUM;

* COCTaBJIATH (HOPMYJIbl HEOPTaHMYECKUX COEIWHEHUN H3yUYEHHBIX KJIAcCcOB; ®

IIPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKHAE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

* pacro3HaBaTh OMBITHBIM IYTEM PACTBOPHI KHUCIOT U MIEJIOYEH MO U3MEHEHUIO
OKpacKH UHJIUKATOPA;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM;

* packpbiBath cMbich [lepuoanueckoro 3akona J[.1. Menneneena;

* OOBSCHITH (PU3NYECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPA XUMUYECKOTO
AJIeMEHTa, HOMEPOB TPYIIbI U Nepuojaa B nepuoanyeckoi cucreme .M. Menneneesa;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 2JIEMEHTOB B
Mpezesiax MajblX IEPUOJ0B U IIaBHBIX MOATPYIIIL;

* XapaKTepu30BaTh XMMUYECKHUE 3JIEMEHTHI (OT BOAOPOAA /10 KaJblLIMs) HA OCHOBE
WX TOJOXKeHUs B niepuoanudeckoit cucreme [[.M. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS
UX aTOMOB;

* COCTaBJISITb CXEMbl CTPOEHHUSI aTOMOB IEpBbIX 20 3JIE€MEHTOB MEPUOAMYECKOM
cuctemsbl J[.1. Mennaeneena;

. PacKphIBaTh CMBICIT TTOHSTHIA: «XUMHYECKas CBSI3bY,
«AIIEKTPOOTPULIATEILHOCTBY;

* XapaKTepu30BaTh 3aBUCUMOCTH (DM3MUECKHX CBOMCTB BEIIECTB OT THUIMA
KPUCTAJUTMYECKON PEIIETKH;

* ONpEAeNATh BHJ XUMHUYECKOM CBSI3M B HEOPraHMYECKUX COCTUHCHUSX;®

M300pakaTh CXEMbl CTPOCHHUS MOJEKYJI BEIIECTB, OOpPa30BaHHBIX PA3HBIMU

BHUJIaMH XUMHYECKUX CBA3EH;

* pPacKpbIBaTh CMBICT TOHSATHUNA «HUOH», «KATHOH», «AHUOHY», <OIECKTPOIUTHD,
CHERJICKTPOIUTHI, <«DAIEKTPOIUTUYECKAS] TUCCOLUALIUS, «OKHUCIHUTENb)», «CTEIEHb
OKHUCIICHUSD «BOCCTAHOBUTEIbY, KOKUCIICHHE), «BOCCTAHOBJICHUEY;

* OMpeensaTh CTENEeHb OKUCICHUS aToMa JJIEMEHTa B COCJIUHCHHH; ®

PacKpbIBaTh CMBICI TEOPHUH IEKTPOTUTHICCKON JUCCOIHAINY;

* COCTaBJISITh ypaBHEHUS BJICKTPOJMTHYECKON AMCCOLMAIMU KHCIIOT, IIeJIOYeH,
COJICH;

* O0BSCHATH CYHIHOCTH TpoIlecca SIEKTPOIUTUUCCKON TUCCOIHAIMNA U PEaKIHA
HOHHOI0 OOMEHA;

* COCTaBJIAITh MOJIHBIE U COKpAIleHHbIE HOHHbIEC YPABHEHUS PEaKIIMu 0OMEHa;

* OTIPEICIATH BOBMOXKHOCTD MTPOTEKAHUSI PeaKIIUii HOHHOTO 0OMEHa;

* MPOBOAWTH PEAKIMH, TMOJITBEPKIAIOIINE KAaYeCTBEHHBIH COCTAaB Pa3JIMYHBIX
BEILIECTB;

* OIIPEEINISTh OKUCIUTEIh U BOCCTAHOBUTEID;



* COCTaBJATh YPABHEHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUM; ©

Ha3bIBaTh (PaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON peakliny;

* KJIacCU(PUIIMPOBATh XUMHUECKHUE PEAKLIUU IO PA3IMYHBIM IPU3HAKAM;

* XapaKTEepU30BaTh B3aWMOCBS3b MEXKAY COCTAaBOM, CTPOEHHUEM M CBOMCTBaMU
HEMETaJIOB,;

* [POBOAMTH ONBITHl IO MOJYYEHHUIO, COOHMPAHHUIO U H3YYCHHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HBIX BEILECTB: YIVIEKUCIOrO ra3a, aMMHUAaKa;

* pacro3HaBaTh ONBITHBIM IIyTE€M ra3000pa3Hble BELIECTBA: YIJEKUCIHbINA ra3 u
aMMHaK;

* XapaKTepU30BaTh B3aWMOCBS3b MEXKAY COCTAaBOM, CTPOEHHUEM M CBOMCTBaMU
METAJUIOB;

* Ha3bplBaTh OpPraHMYECKHE BEUIECTBA MO MX (opMyje: MeTaH, 3TaH, 3TUJIEH,
METAHOJI, 3TAHOJI, ININLEPHUH, YKCYCHasl KUCI0Ta, aMUHOYKCYCHAasl KUCJI0Ta, CTeapUHOBAs
KHCJIOTa, OJIECMHOBAs KHCIIOTA, [IIF0KO034;

* OLIGHUWBATh BIUSHUE XHUMHUYECKOTO 3arps3HEHMsI OKpYXKalolled cpelapl Ha
OpraHH3M YeJIOBEKa;

* FPAMOTHO OOpaIaThCs C BEIIECTBAMH B IIOBCEIHEBHOM )KU3HU

* ONpEIENITh BO3MOYKHOCTh MPOTEKAHUSl PEAKIMl HEKOTOPBIX IpeaAcTaBUTENEH
OpPraHWYeCKHX BEIIECTB C KHUCIOPOJOM, BOJOPOAOM, METalllaMH, OCHOBAHUSMU,
raJoreHaMu.

BBINTyCKHUK MONTYYUT BO3MOKHOCTh HAYUUThCS:

* BBIIBUTaTh U MPOBEPATH KCIEPUMEHTAIBHO TMIIOTE3bl 0 XUMUYECKHUX CBOWCTBAX
BEIIECTB Ha OCHOBE MX COCTaBa U CTPOEHHs, UX CIIOCOOHOCTH BCTYHaTh B XMMHUYECKUE
peaxkuuu, 0 XapakTepe U NPOAYKTaX PA3IMUHbIX XUMUYECKUX PEaKLIU;

* XapaKTepHU30BaTh BELIECTBA 10 COCTaBy, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh
PUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/Y JTaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* COCTaBJIAITb MOJIEKYJISIDHBIE W TIOJHBIE MOHHBIE YPAaBHEHMS IO COKpPAIlE€HHBIM
MOHHBIM  YpaBHEHMSIM;®* IPOTHO3MPOBATH  CIIOCOOHOCTh  BEIIECTBA  MPOSIBISATH
OKHUCJIUTEJIBHBIE MM BOCCTAHOBHUTEIBHBIE CBOWCTBA C YYETOM CTENEHEW OKHUCICHUS
AJIEMEHTOB, BXOJALINX B €0 COCTAB;

* COCTaBJIATh YpaBHEHHUS peakUui, COOTBETCTBYIOUIMX IOCJIEI0BATEIbHOCTH
NpeBpaIeHUl HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

* BBIABUIaTh M MPOBEPATh OKCIEPUMEHTAIBHO THUIOTE3Bl O pe3ynbTaTax
BO3CUCTBUS PA3INYHBIX (DAKTOPOB HA N3MEHEHUE CKOPOCTH XUMUYECKON peaklny;

* HCIIOJIb30BaTh MNPUOOpPETEHHBbIE 3HAHUA JUIS SKOJIOTMYECKHM TIPaMOTHOTO
IIOBEJICHUS B OKPYXKAIOILEH cpele;

* HCIIONB30BAaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH MPU BBITOJHECHUH
IPOEKTOB M Y4YeOHO-MCCIENOBATEIbCKUX 3aJad I10 H3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIYUYEHHUS U PACTIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OIICHUBATH WH(OPMAIIHIO O BEIIECTBAX U XMMHYECKUX MPOIECCAX;

* KPUTUYECKH OTHOCHUTHCS K TICEBIIOHAYYHOH WH(pOpMAIMH, HET0OPOCOBECTHOM
peKIaMe B CpeCcTBaX MaccoBOi nHpopmanuy;

* OCO3HaBaTh 3HAYEHHUE TEOPETUYECKUX 3HAHUU IO XUMHUU JUISl MPAKTHUYECKOU
JESATENBHOCTH YEJIOBEKA;

* CO3/1aBaTh MOJIEJN U CXEMbI ISl PellieHUs Y4eOHbIX M MO3HABaTEIbHBIX 3a]1ay;
NOHMMATh HEOOXOJAMMOCTh COOMIOACHMS MpEANUCaHHM, MpeasaraéMblx B UHCTPYKIUSAX
10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIp.

YMeHHe XxapaKTepru30BaTh:



— XUMHUYECKUE 3JIEMEHTHI (OT BOJIOPOJIa /10 KAJIbIHM) HA OCHOBE UX TOJIOKEHUS B
[Tepuoanueckoit cucteme xumuueckux anemeHToB [[. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHUS UX ATOMOB;

— B3aUMOCBSI3b MEXKJY COCTaBOM, CTPOCHHUEM K CBOMCTBAMU HEOPraHUYECKUX
BEILIECTB;

— XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB,
KHUCJIOT, OCHOBAHUM, aM()OTEPHBIX COEAMHEHUIN U COJIEN).

Onpenenenue:

— COCTaBa BEIIECTB MO uX Gopmynam;

— BAJICHTHOCTH U CTEICHHU OKUCIICHUS SJIEMEHTOB B COCUHECHUU;

— BHJIOB XUMUYECKOU CBSI3H B COEUHECHUSAX;

— TUIOB KPUCTAJUIMUYECKUX PELIETOK TBEP/IbIX BEIIECTB;

— MPUHAUIE)KHOCTU BEILIECTB K ONPEIEICHHOMY KJIacCy COCIUHEHMIA;

— TUIIOB XUMUYECKUX PEAKIIHII;

— BO3MOJKHOCTHM TIPOTE€KaHUsl pPEaKUUld HOHHOTO

obmena. CocTaBieHue:

— cXeM cTpoeHusa aToMoB nepBbix 20 snemenToB [lepunoanueckoi cucremsl 1. U.
Menpeneena;

— ¢GopMyn HEOPraHWYECKMX COCIUHEHUN  HM3y4EHHBIX

KJIACCOB; — YPaBHEHUN XUMUYECKUX PEAKIINH.

besomacHoe oOpamenue ¢  XUMUYECKOM mocyaod U Ja0OpaTOpHBIM
000pyI0BaHHEM.

[IpoBeneHne XuMHUYECKOTO SKCIIEPUMEHTA:

e TOATBEPKIAOIIET0O XMMHYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHMYECKHX

BEILIECTB;

e TOATBEPKIAOUIEr0 XUMUYECKUN COCTAB HEOPTaHUYECKUX COCAUHECHUN;

— TI0 TOJY4YEHUIO, COOMPAaHWI0O M PACIO3HABAHUIO Tra3000pa3HBIX BEIIECTB
(kuciopona, BOIOPO/A, YIJIEKUCIIOTO ra3a, aMMHaKa);

— TI0 OMNPENEICHHUI0 XJOpHUA-, cylbdar-, kapOOHAT-MOHOB M MOHA aMMOHUS C
ITOMOUIBI0 KAYECTBEHHBIX PEAKLIMIMA.

Brruncnenue:

— MAacCOBOU J0JIM XUMUUYECKOTO0 AJIeMEeHTa 10 (GopMyJie COeTUHEHNS,

— MacCOBOM J0JIM BELIECTBA B PaCTBOPE;

— MAaccChl OCHOBHOT'O BEILIECTBA 10 U3BECTHOM MaCcCOBOU J10JIE MPUMECEN;

— 00BEMHOM IO KOMIIOHEHTA Ta30BOM CMECH;

— KOJHMYECTBa BEIIECTBa, OObEMa WM MacChl BEIIECTBA IO KOJIUYECTBY
BEIIECTBA, 00HEMY WIJIM MAaCcCE PEareHTOB WIH MPOTYKTOB PEAKITHH.

Hcnonp3oBaHnre MNPUOOPETEHHBIX 3HAHUW W YMEHUH B  MPaKTHYECKOU
JIEATEILHOCTH U MOBCETHEBHOM KU3HU:

— Juist 6€30TacHOr0 OOpaIlleHus C BEIIECTBAMH M MaTepuajaMH B IMOBCETHEBHOM
JKA3HU U TPAMOTHOT'O OKa3aHHs IEPBOM IMMOMOIIM MPH 0KOrax KUCIOTaMU U IIEJI0YaMHU;

— N7t OOBSICHEHUS OTACIBHBIX (DAKTOB M MIPUPOIHBIX SIBJICHHUIA;

— JUISL KPUTUYECKON OIEHKH MH(POPMAIIMU O BEIIEeCTBAX, UCIOJIb3yEeMbIX B OBITY.

B 11eHHOCTHO-OpUEHTAIMOHHOH cdepe

AHanmuM3 ® OIEHKa TIOCIEACTBHM [T OKpYXKaroIleld cpeabl OBITOBOM U
MIPOU3BOJICTBEHHOMN JEATEIHLHOCTH YeJIOBEKa, CBI3aHHOM C TOJYYCHHEM M MepepadoTKOM
BEILIECTB.

B tpynoBoii chepe



[IpoBenenne omnepanwii ¢  WCIOJIB30BAHWEM  HArpeBaHWs, OTCTAWBaHUA,
(GWIbTpOBaHUs, BBIIAPUBAHUS;, TONYUYCHHs, COOMpaHHS, pACIO3HABAHMS BEIECTB;
W3TOTOBIICHUS MOJENICH MOJIEKYJI.

B cdepe 6e3omacHOCTH KU3HEIEATEIBHOCTH

— Co0nroieHue TpaBWi TEXHUKH 0€30MacHOCTH TPU MPOBEICHUH XUMUYECKOTO
IKCTICPUMEHTA;

— OKa3aHWe MMePBOI MOMOIIH MPU 0XKOTAX, IOPE3aX U XUMUICCKUX TPAaBMax.

Conepxkanue yueOHOTO MpeameTa « XuMus» 8 Kiacc

BBenenue

Hayuynsie MeToabl mMO3HaHUA: HAONIOJACHUE, HW3MEPEHUE, OSKCIEPUMEHT.
duznueckue U XUMUIeCKue sBlieHus. YncTeie BemecTBa U cMecu. CriocoObl pasieieHus
cMecel. Mosekyna. XUMUUYECKUM 3JIEMEHT. 3HaKW XMUMHYECKUX 3JIEeMEHTOB. [IpocThie u
CJIO)KHBIE BEIIECTBA. BalleHTHOCTb. 3akom nocmosaHcmeéa cocmasa eewecmaa.
Xumuaeckue Gopmynabl. Muaaekcel. OTHOCHUTENbHAsT aTOMHAs M MOJICKYJISIPHAs MacChl.
MaccoBast 1011 XMMHYECKOTO 3JIEMEHTa B COCIWHEHWHU. 3aKOH COXPAHEHHUS MacCChl
BelecTB. Xumuueckue ypaBHeHus. KoapduuneHTsl. YcnoBus U NIpU3HAKU MPOTEKAHUS
XUMHYECKUX peakuil. Moib — eAMHuIa KOJIMYeCTBa BelecTBa. MoJsipHas Macca.

ATOMBI XUMHUYECKHUX IJIEMEHTOB

Ctpoenue aroma: sapo, JHEpreThdeckwii ypoBeHb. Cocmas sdpa amoma:
npomonvl, Heumpousl. Hzomonwl. llepuomnueckuii 3akoH .M. Menaeneesa.
[Tepnoguueckas cucrema xumuueckux sneMmeHToB J[.M. MenneneeBa. duznueckuil
CMBIC]T aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHYECKOIO AJIEMEHTa, HOMepa TPYIIIbI H
MeproJia MEPUOINIECKON cucTeMbl. CTPOCHHE SHEPTETUUECKUX YPOBHEN aTOMOB MEPBBIX
20 XUMHYECKMX DJIEMEHTOB nepuoguueckor cucrembl .M.  MeHneneena.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XMMUYECKHUX 3JIEMEHTOB U UX COCTMHEHUM
Ha OCHOBE IOJIOkKEHUs B nepuoanyeckon cucreme .M. MenaeneeBa u CTpoeHHUsI aToMa.
3nauenue llepuonnueckoro 3akona /.M. Menneneesa.

IIpocTteie BemecTBa

[TonoxeHne MeTasioB M HEMETAJUIOB IEPUOJUYECKOM CHCTEME XHMHYECKUX
anementoB J[. . MenaeneeBa. Baxueiime mpocTeie BeleCTBA — METaJUIbI (Keje3o,
ATIOMUHUM, KaTbIIUNA, MarHUW, HaTpui, Kanuii). O0mue Gusndeckue CBOMCTBAa METAJJIOB.
Baxnelimue mpocThie BemIeCTBA HEMETalibl, 00pa30BaHHBIE aTOMaMM KHCJIOPOJa,
BOJIOpO/a, a30Ta, cepbl, hocdopa, yrieposa.

Monekysibl MpPOCTHIX BEIMIECTB-HEMETAINIOB — BOJOPOJA, KHUCJIOPOJa, a30Ta,
rajoreHoB. OTHOCUTEIbHASA MOJIEKYJISIpHAsl Macca.

CrocoOHOCTh aTOMOB XHUMHUYECKHUX OJIJIEMEHTOB K OOpa30BaHUIO HECKOJIbKHX
MPOCTHIX BEIECTB — aJUIOTPONHs. AJUIOTponHbIe Moaudukanuu kucioposa, hocdopa,
osoBa. MeTajyIMuecKUe W HEMETaJM4YeCKHMe  CBOMCTBAa  IMPOCTHIX  BEILECTB.
OTHOCUTEIBLHOCTH ATOTO MOHSTHS.

Yucno Asoragpo. KomnuectBo BemiectBa. Monb. MonsipHas macca. MoJsspHBIit
00beM Ta3000pa3HbIX BelecTB. KpaTHbie eMUHUITBI U3MEPEHUsI KOJTUYECTBA BEIIECCTBA —
MUJUTUMOJIb M KWJIOMOJIb, MWUIMMOJIIPHAs M KWJIOMOJISIpHAsE MacChl BEILECTBa,
MWUTAMOJISIPHBIA ¥ KUJIOMOJIAPHBIA  00BEMBI Ta3000pa3HbIX BemiecTB. PacueTsl ¢
WCIIOJIb30BAHUEM TMOHSITUN «KOJWYECTBO BEILIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN
00bEM Ta3oB», «IUCIO ABOTAIPOY.

CoenuHeHns] XUMHUYECKUX 3JIEMEHTOB



Crenenp okucieHuss. CpaBHEHHE CTENEHUM OKHUCIEHUS M BaJE€HTHOCTH.
OmnpeneneHue CTEIEHU OKUCICHUS 3JIEMEHTOB B OMHApHBIX coeauHeHusix. CocTaBieHue
dbopmyn OMHAPHBIX COEAMHEHUM, 00U CITOCOO UX HA3BAHUM.

buHapHble coeTMHEHUsT METAJUIOB M HEMETAJIOB: OKCHUJIbI, XJIOPUIBL, CYIbPUABI U
np. CocraBnenue ux (opmysn. buHapHble cOeMHEHHS] HEMETAIIOB: OKCHUBI, JIETy4Ue
BOJOPOAHBIE COEIMHEHUS, UX COCTaB M Ha3BaHud. llpencraBurenu OKCHUIOB: BOJA,
YIJIEKUCHIBIA Ta3, HeErameHas u3BecTb. lIpeacraBurenu JIeTydux BOJOPOIHBIX
COEIMHEHUI: XJIOPOBOJAOPO/ U aMMHUAK.

OcHoBaHMs, UMX COCTaB M Ha3BaHWs. PacTBOpMMOCTP OCHOBAaHUN B BOJE.
[IpeacraButenu 1ienoyed: THAPOKCUIBI HaTpus, Kaiaus W Kanplus. [lonsTtue 00
WHJMKATOPax U KAYECTBEHHBIX PEAKIIUAX.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxamus xucnor. IlpeacraButenu
KHUCTIOT: CepHas, coisiHas, a3oTHas. [loHsTme o mikame kuciaotHocTH (mikana pH).
M3meHeHne OKpacku MHIUKATOPOB.

Conn Kak NOpPOM3BOAHBIE KHUCIOT W OCHOBAHMM, HX COCTaB M Ha 3BaHMUS.
PactBopumocts coseii B Boxe. I[lpeacraButenu cosneit: Xjopuj HaTpus, KapOOHAT H
docdar kanpus.

AMop@dHbIe U KpUCTAJUIMYECKHE BenlecTBa. MexXMOIEKyIIpHble B3aUMOEHCTBUS.
Tunel KpUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PEIIETOK.

Yuctele BemecTBa U cMecH. [Iprumepbl KUAKUX, TBEPIBIX U Ta3000pa3HbIX
cMmeceit. CBOMCTBA UMCTHIX BelIeCTB U cMecei. MIx coctaB.MaccoBast u o0beMHast
JIOJI1 KOMIIOHEHTa cMecH. Pacuerbl, CBSI3aHHBIE C HCIIOJIb30BAHHEM IOHSATHS
«IOJISI».

W3meHenns, NpoucXoIsIIre ¢ BeeCTBaMu
[lonsATHe sBICHUH, CBSA3aHHBIX C HM3MEHECHMSIMH, IPOUCXOIALIMMU C BELICCTBOM.
SIBneHUsA ¢ M3MEHEHHMEM KPUCTAJUIMYECKOTO CTPOCHMS BELIECTBA IIPU MOCTOSHHOM €ro
cocTaBe, — (pu3nUeCcKue SBJICHUS.
dusnyeckue SBJICHHA B XUMHUU: JAUCTUULSLMS, KPUCTAUIM3alMs, BbIIApUBaHUE U
BO3TOHKA BENIECTB, PUIBTPOBAHKE U IEHTPUPYTUPOBAHKE.
SIBneHns, CBs3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHE DPEaKLHH.
[Ipu3Haky U yciaoBuUsl NMPOTEKAHUSI XMMUYECKUX peakluil. BelaeneHue TemioTsl U CBeTa
— peakuuu roperus. [louarue o6 3K30 U IHAOTEPMUUECKUX PEAKLIUAX.
3aKOH COXpAaHEHUsI MAcCChl BEIIECTB. XUMUYECKUE YPABHEHUS.
3HaueHue UHACKCOB U K03 uimeHToB. CocTaBieHUEe ypaBHEHUN XUMHUECKUX PEAKIUH.
PacyeTsl Mo XxumMu4eckuM ypaBHEHUSAM. PelieHue 3amay Ha Hax0XKJI€HUE KOJIMYECTBA,
Macchl WM 00beMa MPOJYKTa Peakiuy MO KOJMYECTBY, Macce WM 00bEeMY HCXOIHOTO
BellecTBa. Pacdersl ¢ MCHOJIB30BAaHUEM MOHATHUS «JO0JIsH», KOrJAa MCXOAHOE BEIIECTBO
JJAaHO B BHUJE PACTBOpA C 3aJlaHHOM MAacCOBOM JOJEH PacTBOPEHHOTO BEIECTBA WU
COZICPKUT ONPENEICHHYIO JI0JII0 IPUMECEH.
Peaknum  pasnoxkenus. IlpencraBieHne O  CKOPOCTH  XMMMYECKUX — PEaKIUi.
KaranusaTtopsl. DEepMEHTBHI. Peaxnun COEIMHEHUSI. Karanurnueckue U
HEKaTAIMTHYECKUE peakiuu, oOpaTuMble © HeoOpaTHMble peakuuu. Peaxiuu
3aMeIleHUs. P akTMBHOCTM METAJUIOB, €r0 HUCIIOJIB30BAHME Ui IIPOTHO3MPOBAHUS
BO3MOKHOCTM TPOTEKAaHUs PEaKUM MEXIy MeTallaMM M KHCJIOTaMH, pPEeaklIHi
BBITECHEHHsI OJJHUX METaJUIOB M3 PAaCTBOPOB UX COJIEd OPYrMMH MeTalaMH. Peakunu
oOMmeHa. Peakunu HeiiTpanu3anmu. Y CIOBUS MPOTEKAHUS PEakIHii 0OMEHa B pacTBOpax
J10 KOHIIA.



Tunbel XMMUYECKUX pEaKUUMi Ha INpUMEpEe CBOMCTB BOIbI. Peakuus pasnokeHus —
ANEKTpPOJn3 BOJbl. Peakuuum coenviHEeHUsT — B3aUMOJACICTBHE BOABI C OKCHAAMH
METAJUIOB M HEMETAJIOB. Y CJIIOBUE B3aUMOJECHUCTBUSA OKCHIOB METAJJIOB U HEMETAIIIOB C
Bojou. llonsatne «ruapokcuably. Peakuun 3aMelieHUss — B3aUMOAECHCTBUE BOJIBI C
MeTajulaMu

[Tpaktukym 1.

[Ipocreiimue onepanuu ¢ BEMECTBOM

1. IlpaBuna TexHUKH O€30MACHOCTH NpU paboTe B XUMHUYECKOM KaOuHeTe. [Ipuembl
oOpartenus ¢ 1a0opaTopHbIM 000PYOBaHHEM U HarpeBaTeIbHBIMU PUOOpaMHU.

2. IIpu3Haku xuMHYeCKUX peakiui. 3. [IpurorosieHre pacTBopa caxapa U pacdeT €ro
MacCOBOM JOJIH B PaCTBOpE

PactBopenue. PacTtBopsl. CBOICTBA paCTBOPOB 3JIEKTPOIUTOB

PactBopenne kak ¢Qusuko-xumuueckuii mpouecc. [lonstne o ruaparax u
Kpuctauioruaparax. Pacteopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmIiiepaTypbl. HachlllleHHbIE, HEHACHILIEHHbBIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB ISl IPUPOIBI U CEIIBCKOTO XO35HCTBA.

[TonsTre 00 PNMEKTPOTUTUYECKON AUCCOLHAIIUN. DIEKTPOIUTH U HEITEKTPOJIUTHI.
MexaHu3M JAUCCOLMALMN BJIEKTPOJUTOB C PA3IMYHBIM XapakTepoMm CBs3u. CTeneHb
AIIEKTPONUTHYECKON nucconuanuu. CuiabHble U cinadble 3IeKTpoauThl. OCHOBHBIE
MOJIOKEHUS TEOPUU IJIEKTPOJUTUUYECKON auccouuanuu. VOHHbIE ypaBHEHHUs peaKLHid.
Peakiiuu obmeHa, uayiiye 10 KOHIA.

Knaccudpukanuss woHOB M uX cBoiicTBa. Kuciorel, ux kiaccupukaims.
Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUU AJIEKTPOIUTHUECKON AUCCOIUALIUU.
MounekysipHbIe 1 MOHHBIE YpaBHEHUS peakuuii. BzanmoaencTeie KUciaoT ¢ MeTaulaMHu.
DJIEKTPOXUMUYECKUI Pl HAPSKEHUI MeTauioB. B3auMoaencTBrue KUCIOT ¢ OKCUIaMHU
METAJUIOB. B3aMMOJIEUCTBHE KHCIOT C OCHOBAHUSIMM — pPEAKUUs HEUTpaJu3alvH.
B3aumoneiictBue Kuciaor ¢ comsimMu. VMcmonp3oBaHue TaOIUIBI PACTBOPUMOCTH TS
XapaKTePUCTUKN XHUMHUYECKUX CBOMCTB KuUCIOT. OCHOBaHUS, HUX KiIaccUpUKAIU.
Jluccoumanusi OCHOBAaHMM W KX CBOMCTBA B CBETE€ TEOPHUHU BIICKTPOJIUTUYECKOU
nucconuani. Bs3auMmoelcTBME OCHOBaHUIT ¢ coiaaMu. Mcmosnp3oBaHue TaOJIMIIBI
pacTBOPUMOCTA ISl  XApakTEepUCTUKHM  XMMHYECKMX  CBOWCTB  OCHOBAHUU.
B3anmMopeiicTBre menoden ¢ OKCUIaMu HEMETAJUIOB.

Comu, ux auccouuanuss M CBOMCTBA B CBETE TEOPUU BIEKTPOJIUTHUECKOMN
JUccoIManu. B3amMopeicTBue colied ¢ MeTallllaMH, OCOOCHHOCTH JSTHUX pEeaKIui.
BsaumoneiictBue coneid ¢ consMu. Mcnonb3oBaHue TaONMIBI PACTBOPUMOCTU  JUIS
XapaKTEPUCTUKN XUMHUYECKHX CBOMCTB COJIEM.

O6o0Omenne cBeneHuit 00 OKcHIax, WX KilaccuUKAMM W CBOM CTBax.
['eneTnueckue psabl MeTauia M HeMeTaia. ['eHeTuyeckas CBSI3b MEXKIY Kiaccamu
HEOPraHUYECKUX BEILIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEINbHBIEC peakiuu. Onpeaesenre cTeneHeil OKUCICHUs
JUTSL DJIEMEHTOB, 00pa3yroNIUX BEIIECTBA Pa3HBIX KIACCOB. Peakmuu MOHHOTO OOMEeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ peakuuu. OKHUCIUTENh W BOCCTAHOBUTEIND,
OKucieHne W BoccraHoBieHue.  CocTaBieHHWE  YpPaBHEHHMIl  OKUCIUTEIbHO-
BOCCTAaHOBHUTEIILHBIX PEAKIIUN METOIOM JICKTPOHHOTO OallaHca.

CBolicTBa NPOCTHIX BEIMIECTB — METAJJIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
OKHCJIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM.

[IpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOIUTOB



Copepxanue yueOHOro npeamera « XuMus» 9 kiacc

OOmias XapakTepUCTHKa XUMHUYECKHX OJEMEHTOB U XUMHUYECKUX peaKIui

XapakTepUCTUKA JIEMEHTA 110 €T0 MOJIOKEHNIo B [lepnoandeckoil cucreme
xumuueckux snemeHToB [[. 1. MenneneeBa. CBoiicTBa OKCUAOB, KUCIOT, OCHOBAaHUN U
COJIEH B CBETE TEOPUH HIEKTPOJUTUUECKONU TUCCOLMALIMU U OKHCIIEHUS] BOCCTAHOBIICHHUS.
[TonsiTue 0 mepexoaHbIX AeMeHTax. AM(OTEPHOCTD.

[lepuonuueckuit 3akoH u [lepuoauueckas cucreMa xumudeckux 3meMeHToB 1. U.
Menneneena.

Xumu4ecKas OpraHu3anus >KUBOW M HEXXUBOM NPUPOIbI. XUMHYECKHUH COCTaB
A1pa, MAaHTUHA U 3€EMHOW KOPBbl. XMMHUYECKHUE AJIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB.
Makpo 1 MUKpPO3JIEMEHTHI.

O6o6mieHne cBeAeHU 0 XUMHUECKHX peakmusx. Kimaccudukamus XuMuYecKux
pPEeaKIMil MO Pa3IMYHBIM MPU3HAKAM: «UHCIIO U COCTAB PEArHPYIOMIUX U 00pa3yIomuxcs
BEIIECTBY»,  «TEIUIOBOM  3d(deKT»,  «HamnpaBleHUE»,  «U3MEHEHHE  CTeleHel
OKHCJICHUSSJIEMEHTOB, 00pa3yrommx pearupymoiue BEILIECTBAY, «pazay,
«HCTIOJB30BaHuE KaTanusaropa». [lonsaTue o ckopocT XuMHuuecko peakuuu. PakTopsl,
BJIASIIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIUH.

Meranbl

[Tonoxenne mertaiuioB B [lepuoguueckoit cucreMe Xxumuueckux 3ynemMeHToB /. U.
MenneneeBa. Metamnyeckass KpUCTAIMYECKAs PEIIETKA M METAJUIMYECKAST XUMHYECKAsT
cBsa3b. OOmme ¢usznueckue cpoiicTBa MetayuioB. CruiaBbl, X CBOWCTBA W 3HAUYCHUE.
XHUMHYECKHE CBOICTBA METANIOB KaK BOCCTAHOBUTEIIEH, a TAK)KE B CBETE UX IMOJIOKECHUS
B AJIEKTPOXUMUYECKOM Py HAMPSIKEHUH METAJIOB.

Kopposus metamioB u cnocoOsl 60pe0bI ¢ Heil. Mertamisl B mpupoje. O6mue
crocoObl ux mosydeHus. OOmas xapakTepUCTUKAa IIETOYHbIX MeTauioB. CTpoeHue
aTOMOB.

[I{eouHbIe METaIBI — MPOCTHIE BEIIECTBA. BaxkHEeH e COeAMHEHHS IETOYHBIX
METaJJIOB — OKCH/IbI, TUJPOKCHJIBI U COJIU (XJIOPHJIbI, KapOOHATHI, CyJIb(aThl, HUTPATHI),
UX CBOMCTBA M MPUMEHEHHE B HAPOIHOM X03siicTBe. Kanuiinbie ynoOpeHus.

OO61as xapakTeprucTUKa 3JIEMEHTOB I1aBHOM noArpymnisl 11 rpynms.

Crpoenne aromoB. lllenoyHO3eMeENbHBIE METaUIbl — MPOCTHIE BEHIECTBA.
Baxueiimme coequHEHUs IIEJIOYHO3EMENBHBIX METAIOB — OKCHUJbI, THAPOKCHUIBI U
comu (XJopuael, KapOOHAThl, HHUTpaAThl, cynbdaTsl, (ocdarel), HUX CBOICTBA U
MIPUMEHEHUE B HAPOJHOM XO3SMCTBE.

Amomunuii. CTpoeHue aroma, (pU3MYECKUe W XMMHUYECKHE CBOICTBA MPOCTOTO
BemecTBa. COeIMHEHUS AMFOMUHUS — OKCHUJ U THJIPOKCHU, UX aM(OTEPHBIN XapakTtep.
Baxuenmue conu anmroMuHus. [I[pumMeHeHrne anrOMUHUA U €0 COSITUHEHU .

Kenezo. Ctpoenue artoma, (U3MYECKHEC M XUMHYECKHE CBOMCTBA MPOCTOTO
BellecTBa. ['enernueckue psaasl Fe2+u Fe3+Baxueiiue conu xenesa. 3HaueHUe xenes3a
Y €ro COEAUHEHUN U1 IPUPOBI U HAPOAHOTO XO35MCTBA.

[Tpaktukym 1. CBoiicTBa METalIOB M MX coenuHeHui 1.

OcymiecTBiaeHUE HEMOYKA XUMUYECKUX MPEBPALLICHUMN.

2. IlomyuyenHue ® CBOWCTBA COEIUHEHUM

MeTaoB. Hemeranbl

OO0mas xapakTepUCTHKa HEMETauloB: MoJjiokeHue B [lepumonnueckoit cucreme
xumuyeckux sneMeHtoB J[. W. MenneneeBa, OCOOEHHOCTH CTPOCHHS aTOMOB,



anekTpooTpunaresnbHocTe (B0) kKak  Mepa  «HeMeTajulMyHocTw», psag  O0.
Kpucrajnmyeckoe CTpOEHHME HEMETAUIOB — TPOCTBIX BEIIECTB. AJUIOTPONHMS.
dusnyeckue CBOMCTB HEMETAIIOB. OTHOCUTENBHOCTh OHATUNA «METAILI» U «HEMETAILI.

Bonopoan. Ilomoxenne Boaopona B llepmogumyeckoll cuUCTEME XHUMHYECKHX
sanementoB JI. WM. MenneneeBa. Crtpoenne aroma U Mojiekyibl. Dusnueckue u
XMMHYECKHE CBOKCTBA BOJOPO/IA, €T0 NOJy4YEHNE U IPUMEHEHHUE.

Bona. Crpoenue ™onekynsl. Bomoponnas xumudeckas cBsizb. Dusznueckue
CBOICTBa BO/bI. AHOMAINUU CBOMCTB BOABI. I'MapoduiibHble U ruapoOOHbIE BEIIECTBA.
XuMmuueckue coicTBa Boasl. KpyroBopor Bonel B mpupone. Bomoouncrka. Aspanus
Boibl. bbiTOBBIE (QuibTpel. MuHepanbHble BOJbL. JucTWiuiMpoBaHHash Bojda, €€
nojiyueHue U mnpuMeHeHue.OOmas xapakTepucTuka rajgoreHoB. CTpoeHHE aTOMOB.
[TpocTeie BemiecTBAa M OCHOBHBIE COEIMHEHMs TallOTEHOB, UX cBoilcTBa. Kparkue
CBeZIeHHUs 0 Xjope, opome, prope u noae. [lpumeHeHne rajJoreHoB U UX COEAMHEHUN B
HapOJHOM XO35HCTBE.

Cepa. CtpoeHue aroma, ajjOTpOIUs, CBOMCTBA M INMPUMEHEHHUE POMOMYECKOM
cepol. Oxcuapl cepbl (IV) u (VI), ux momydenue, cBoiictBa u npumeHnenue. CepHas
KHCJIOTA M €€ COJIH, UX NPUMEHEHHE B HAPOAHOM Xo3sKcTBe. [Ipom3BoncTBO cepHOM
KHCJIOTBI.

A3zor. CTpoeHue aromMa M MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK,
CTpPOEHHUE, CBOMCTBA, MOJy4YeHUE W mpuMeHeHue. CoiluM aMMOHHMS, MX CBOWCTBAa W
npumenenne. Oxcuabl azota (II) u (IV).A3oTHas kucnora, ee CBOMCTBA U MPUMEHEHHE.
HutpaTbl 1 HUTPUTHI, TpoOJIEeMa UX COJEPIKAHUS B CEbCKOXO3IHCTBEHHON MPOAYKLIUH.
A3oTHBIE YI00peHusl.

®ochop. CtpoeHne aToma, aJIOTPOIHUsI, CBOMCTBA Oenoro u kpacHoro docdopa,
ux mnpumeHeHue. OcHOBHbe coeauHeHus: okcuadocdhopa (V) u oprodochopHas
kuciiota, pocdarel. DocopHbie yIo0OpeHHS.

VYrnepon. CtpoeHne aToma, aluIOTPOIHS, CBOMCTBA Moau(UKaIuii, MTpUMEHEHHE.
Oxkcunel yrnepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHartsl: anbiuT, coja,
NOTalll, X 3HaYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemunii.

Crpoenue aroma, KpUCTAUIMYECKUH KPEMHHUHM, €ro CBOWCTBA U IPUMEHEHHE.
Oxkcun xpemnus (IV), ero mnpupoanele pa3HOBUIHOCTH. CuiuKaThl. 3HA4YeHHE
COCMHEHUN KPEMHHS B KUBOW M HEXHMBOM mpupone. [loHsTMe O CUIMKAaTHOU
IPOMBIIIJIEHHOCTH.

[TpakTukym 2. CBoiicTBa CO€AMHEHUI HEMETAJIIOB

1. Pemenune skcnepuMeHTanbHBIX 3a1ad 1o teme «lloarpynma ramoreHos». 2.
Pemenne skcnepuMeHTaNbHBIX 3aaad no teme «lloarpynna kucimopoma». 3. Pemienue
AKCIIEpUMEHTANBHBIX 3a/1a4 1o Teme «lloarpynna azora.

O060011eHre 3HAaHUH 110 XMMHUH 32 KypC OCHOBHOM IITKOJIBI

Ilepnonnueckuii 3axoH u Ilepuonnueckas cucrema XuMudeckux diueMeHToB /1. M.
MenpneneeBa. @U3NUECKUN CMBICI MOPSAAKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB MEPUOJa U
rpynnbsl. 3aKOHOMEPHOCTHU U3MEHEHHS CBOIMCTB AJIEMEHTOB U UX COEITMHEHUHN B MEPUOJIax
Y TPYIIAX B CBETE NPEJICTABICHUI O CTPOEHUU aTOMOB JIEMEHTOB.

3HauyeHNE NEPUOJUIYECKOrO 3aKOHA.

Bunbl xuMuueckux cBsi3ed M THUIBI KPUCTAJUIMYECKUX pelIeTOK. B3ammocBs3b
CTPOEHHMS U CBOICTB BEILIECTB.

Knaccuduramms XuMUYECKHX peakuuid 1O pa3IuyHBIM MpHU3HAKaM (YUCIO |
COCTaB pearupyromux M o0pa3ylomuXxcs BENIECTB; HaJW4Me TpaHHUIbl pa3aena das;



TerioBoM  3(G(dEeKT; WU3MEHEHHWE CTENeHEH OKHUCIICHHS AaTOMOB; WCIIOJIb30BAHHE
KaTaau3aTopa; HalpaBlIeHHe MpoTekanus). CKOPOCTh XUMUUYECKUX peaKIuil U (paKToOphI,
BiusAmmMe Ha Hee. OOpaTUMOCTh XMMHUYECKUX pEaKIUid U CIOCOObI CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI.

[IpocTeie U cloxHBIC BemecTBa. MeTalabl U HEMETaUTbl. | @HeTHUeCKUe PsJIbl
MeTajla, HeMeTalyla W TepexoaHoro Metamaa. OKCHUAbI U THAPOKCHUABI (OCHOBAaHWS,
KHUCIIOTHI, amdoTepHble THAPOKcHUbI),colu. WX cocraB, kinaccudukanus u oOume
XUMHUYECKHE CBOMCTBA B CBETE TCOPUHU IIEKTPOJIUTHUCCKON TUCCOIMAIIIH.

TemaTnueckoe IIaHUPOBaHUE § Ki1acce

Ne | Paznen KomuuectBo | Jearensrocts yuurens ¢
4ACOB y4ETOM pPOrpaMMBbl

BOCITUTAHUS (Momyns
«[IIkonbHBINA YPOK»

1 | Beeunenue 4 IIpumeHeHwne
WHTEPAKTUBHBIX
dbopm yuebHoi
paboTHI,
CTUMYJIUPYIOIIHX
MO3HABATEIIHHYIO
MOTHBAIHIO

ATOMBI XUMHUUYECKHX IJIEMEHTOB 9 I/IHI/II_[I/II/IpOBaHI/IC u

6 MOAICPIKKA

IIpocTeie BelecTBa .
HCCIIEN0BATENBCKON

CoenuHeHUS] XUMUYECKHX YJIEMEHTOB 14 JIEeSITEILHOCTH B

gl B~ WO DN

V3MeHenu s, TPOUCXOISIINE C BEMIECTBAMU 12 opme
VHIUBHMIyaJIbHbIX U

TPYIIOBBIX
IIPOEKTOB, 4YTO JAET
BO3MOXHOCTb
pUOOPECTH HABBIKU
CaMOCTOSITEJIBHOTO
pelIeHus
TEOPETUYECKOU
poOJIeMbI

6 | [paktuxkym 1. IIpocteiimme onepamuu ¢ | 3 I'enepupoBanust
BEILIECTBOM odopmieHus

COOCTBEHHBIX HJEH,
YBaKUTEIBHOTO
OTHOILLIEHUS K

7 | PacTBOpeHue. PacTtBopbl. Caotictsa | 18
PacTBOPOB IIEKTPOIUTOB

8 | IIpaktuxym 2. CaoiictBa  pacTBOpOB | 1 TyIKHM UIesM,
AIIEKTPOJIUTOB yOJIU4HOTO
BBICTYIIJICHUS,
apryMEHTHPOBAHHS
u OTCTaNBAHMS
CBOEH TOYKH 3PEHUS

9 | O0oOuIEeHNe 1 [Ipumenenue
JTUCKYCCHH, TAIONUX
BO3MOHOCTbH




NpUOOPECTU OTIBIT
BEJICHUS
KOHCTPYKTHBHOI'O
JMajiora

Temarnyeckoe uianupoBanue 9 kimace

Paznen

KomuuectBo
4acoB

JlesarenpHOCTD yUUTENs C
y4eToM MIPOrpaMMBbl
BOCITUTAHUS (Momyns
«[IIkonbHBINA YPOK»

Beenenue. Ob6mas XapaKTEePUCTUKA
XAMHYECKHX DJIEMEHTOB M  XUMHYECKHX
peaKuuid. [Tepuonnueckuit 3aKOH 151
nepuoanyecKas cucreMa XUMUYECKHUX

anemenToB .M. Menneneera

10

[Ipumenenne
WHTEPAKTUBHBIX
dbopm yuebHoi
paboTHI,
CTUMYJIUPYIOIIHUX
MMO3HABATEIHHYIO
MOTHUBALINIO

MeTtamnbel

14

[IpakTukym

Hemeramsl

25

gl B~ WO DN

[IpakTukym

NuunmupoBanue u
MOAICPIKKA
HCCIIEIOBATENBCKOMN
JeSITEIbHOCTH B
dbopme
WHINBUAYATHHBIX U
TPYIIOBBIX
MIPOEKTOB, YTO JAET
BO3MO>KHOCTh
puoOpecTy HaBBIKU
CaMOCTOSITEILHOTO
perieHus
TEOPETUYECKOU
poOJIeMbI

OO6o0mieHne 3HAHWA 1O XUMHU 32 Kype
OCHOBHOM IIKOJIBI.

10

[loBropenne wu 0000IIEHWE 3HAHUM IO

HEOPraHUYECKOW XUMUH.

[Ipumenenue
CaMOCTOSTEIILHOU
paboThI c
YICOHUKOM, 4TO
MO3BOJIUT Pa3BUBAThH
IMO3HABaTEIIbHBIC
UHTEPECHI,
aKTHUBHOCTb,
WHULIMATUBHOCTD,
M0003HATEIIBHOCTh
u
CaMOCTOSITCIIbHOCTh
B ITIO3HAHUH

C=RU, O=I'BOY OOLU Ne 23 r.

Cbi3pann, CN=Mepc

AneBTnHa MunxannosHa,
E=school23_szr@samara.edu.
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