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1. IlmanupyeMbie pe3yJbTAThHI OCBOEHHSI Y4eOHOI0 MMpeMeTa, Kypca

JINYHOCTHBIE pe3yabTaThl H3YYECHHS XHMHHM YYalU[UMHUCS OCHOBHOM IIKOJIBI
BKJIFOYAIOT:

— 3HaTh U MOHUMATh. OCHOBHBIE HUCTOPHUUYECKHE COOBITHUS, CBSI3aHHBIE C Pa3BUTHEM
XUMHU U OOIIECTBA; JOCTUKEHUS B O0JaCTM XUMUU M KYJIbTYypHbIE Tpaauluu (B
YaCTHOCTH, Hay4YHbIE TPAAUIIMU) CBOEH CTpaHbl; OOLUIEMUPOBBIE TOCTHKEHHS B 001aCTH
XMUMHH; OCHOBBI 370pOBOr0 o0pa3a >KM3HHU; IpaBWiia IOBEIEHUS B YpPE3BbIUYAMHBIX
CUTYyallUsX, CBSI3aHHBIX C BO3JECWCTBHEM pPa3jIUMYHbIX BELIECTB; COLUAIBHYIO
3HAYUMOCTh M CojepKaHue npodeccHil, CBI3aHHBIX C XMMHEH; OCHOBHBIC MpaBuia U
0053aHHOCTH TpakJlaHWHA (B TOM YHUCJE y4allerocs), CBSI3aHHbIE C JUYHOCTHBIMHU U
npodeccHOHaIbHBIM U KU3HEHHBIM CaMOOTIPE/ICTICHUEM;

— HUCTIBITHIBATh: YyBCTBO FOPJOCTH 32 POCCUNMCKYIO XUMUYECKYIO HAYKY U YBa)KEHUE
K UCTOPHUH €€ Pa3BUTHUS; yBAKEHUE U MPUHATUE JOCTHXKEHUM XUMHUU B MUpPE; YBaKEHUE
K OKPY>KaloIIMUM (y4aluecs, yauTeNsiM, POJAUTENSM U Jp.) — YMETh CIYIIATh U CIbIIIATh
napTHepa, IpU3HaBaTh MPABO KAXKJOTO HA COOCTBEHHOE MHEHHE M PUHUMATh PEIIECHUs
C YYETOM MO3HIINI BCEX YYACTHUKOB; CAMOYBaXKEHUE M SMOLIMOHATBHO-TIOJIOKUTEIBLHOE
OTHOIIICHHE K ceO¢;

— MpPU3HaBaTh: LIEHHOCTh 3J0POBBS (CBOETO M JAPYTUX JIOJEH); HEOOXOAMMOCTD
CaMOBBIPAXEHUSI, CAMOpEaTU3alli1, COIMAIBHOTO MTPU3HAHMS;

— OCO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MOCTYIIKAM U
JNEUCTBUSIM, TIPUHATHIO OTBETCTBEHHOCTH 3a MX pe3yJbTaThl; TOTOBHOCTH (WJIU
HETOTOBHOCTh) OTKPBITO BBIpAXKaTh M OTCTaMBaTh CBOIO TMO3UIUIO U KPUTUYHO
OTHOCHUTBCS K CBOUM TOCTYTIKaM;

— TPOSABIATH: J0OPOXKENIATENbHOCTh, JOBEpUE€ U BHUMATENBHOCTh K JIIOJSM,
TOTOBHOCTh K COTPYAHHYECTBY M JAPYXkO€, OKa3aHUIO MOMOIIU HYXKIAIOUUMCS B HEM;
YCTOWYMBBIN MO3HABATENbHBIN UHTEPEC, MHUIIMATUBY U JII0003HATEIHHOCTD B U3YUCHUU
MUpa BEHIECTB U PEAKIMH; IEeIeyCTPEMIECHHOCTh M HACTOMYMBOCTH B JOCTHXKEHUH
eJIe, TOTOBHOCTh K TPEOAOJCHUI0 TPYAHOCTEH; YOEKIECHHOCTh B BO3MOKHOCTHU
MO3HAHUS IPUPOJIBI, HEOOXOTUMOCTH PA3yMHOTO UCIIONIB30BAHUS TOCTHKCHUN HAYKU U
TEXHOJIOTUH sl pa3BUTHS 0OIIECTBA;

— YMETh: YCTAaHABIMBATh CBI3b MEXK/Y LEIbI0 U3yUYEHUS XUMHUU U TEM, IS 4YeTO OHA
ocymiecTBisieTcs:  (MOTHMBaMHU);  BBIMOJHATH  MPOTHOCTUYECKYIO  CaMOOIICHKY,
PEryNHMPYIOIYI0 AaKTUBHOCTh JIMYHOCTM Ha JTalleé €€ BKJIIOYEHUS B HOBBIM BHJ
JESITEeIbHOCTH, CBSI3aHHBIA C HAYaJlOM M3Y4YEeHHsI HOBOIO y4eOHOTO MpeaMeTa — XUMUHY;
BBINOJIHATh KOPPUTHPYIOLIYI0 CAaMOOLIEHKY, 3aKIIYaloU[ylocs B KOHTPOJE 3a
IOPOLECCOM  H3Y4YeHHMSs XUMHUM M BHECEHMM  HEOOXOIMMBIX  KOPPEKTHBOB
COOTBETCTBYIOILIUX ATallaM U CIiocodam H3yueHHs Kypca XUMHUU.

MertanpeaMeTHbie pe3yJbTaThl U3YYEHHUS XUMHUHM YYalUIMMHUCS OCHOBHOM IIKOJIBI
BKJIFOYAIOT:

— CIIOCOOHOCTH CO3HATENbHO OPraHU30BBIBATh W PETYIUPOBATH CBOIO Y4EOHYIO
JesITeNIbHOCTD, OCYIIECTBIISATH KOHTPOJIb 110 PE3yIbTaTy U COCO0Y AeHCTBHS Ha YPOBHE
MPOU3BOJIBHOIO BHHMAHHSA, BHOCUTh HEOOXOJUMBbIE KOPPEKTHUBHI B HUCIOJHEHHE U
croco0 AEeMCTBUS KaK B KOHIIE IEHCTBHS, TAK U 11O X0y €T0 peaIn3alltH;

— BJaJIcHUE YMEHHSIMU palboTaTh C Yy4yeOHOM M BHEWIKOJbHOW HH(pOpMaLUeH,
pa3IUYHBIMUA JIOTUYECKUMM JIEUCTBUSMHU (ONpEAEsIeHUEe M OrpaHUYEHUE IOHATHUH,
YCTaHOBJIEHHE MPUYMHHO-CJIEACTBEHHBIX U POJOBUAOBBIX CBSA3€H U IIp.);



— HCIIOJIb30BAaHUE COBPEMEHHBIX MCTOYHUKOB HWH(pOpMAalUMu, B TOM YHCIIE
MaTepUaIOB Ha JIEKTPOHHBIX HOCUTEIISIX U UHTEPHET-PECYPCOB;

— CIMOCOOHOCTh pellaTh TBOPYECKUE 3a/layd, NPEACTaBIATh pPE3ylbTaThl CBOEU
NEATEeNIbHOCTU B pa3iMuHbIX opMax (coolblieHue, scce, npe3eHTanus, pedepar u np.);

— FOTOBHOCTB K COTPYJHUYECTBY C COYUYEHUKaMH, KOJUIEKTUBHON pabOTe, OCBOCHHE
OCHOB MEXKYJIBTYPHOTO B3aUMOJECHCTBHS B IIKOJIE U COMATILHOM OKPY>KEHUU;

— BJIQJICHUE YMEHUSIMU paboTaTh B Ipynne, ciaymaTh napTHépa, GopMyIupoBaTh U
apryMEHTHpPOBAaTh CBOE€ MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3ULUI0 U
KOOPJMHUPOBaTh €€ ¢ mapTHEpaMH, MPOAYKTHUBHO pa3peliaTb KOH(JIHMKT Ha OCHOBE
y4€Ta MIHTEPECOB U MO3ULINN BCEX €T0 YYACTHUKOB,;

— HCHOJB30BAHME MBICICHHOTO (MI€adbHOr0) MOJAEIHUPOBAHUS, KaK 3HAKOBOE
MOJIETMpPOBaHKEe (Ha MpUMEpe 3HAKOB XMMHMUYECKHX JIEMEHTOB, XUMUYECKUX (POpMYI,
YPaBHEHHI XUMHUECKHUX PEaKLUii);

— CIHOCOOHOCTb CaMOCTOSITENIBHO O(GOPMIISATh OTYET, BKIIIOUAIOMIMA OMUcaHue
AKCHEPUMEHTA, €r0 PE3yJbTaTOB, BBIBOJBI.

IIpenmeTHble pe3yJbTaTbl HM3YYEHUS XUMHUHM YYallUMHUCA OCHOBHOW IIKOJIBI
BKJTIOYAIOT:

3HATL/IIOHUMATD.

— XUMHYECKYI0 CUMBOJIMKY: 3HaAKA XUMUYECKUX DJIEMEHTOB, (POPMYIIbI XUMHUUECKUX
BEILIECTB, YPABHCHUSI XUMUUYECKUX PEAKIIUNA;

— Ba)KHEHUIINE XMMHUUYCCKHE IIOHSATHS: BEIIECTBO, XHMHYCCKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJbHBIE aTOMHAas W MOJEKYJsSIpHas MacChl, HMOH, aUIOTPOIIHUS,
U30TOMbI, XHWMHUYECKasi CBS3b, JJIEKTPOOTPULIATEIBHOCTh, BaJICHTHOCTh, CTEMEHb
OKHCJIEHHUS, MOJIb, MOJIApPHAsl Macca, MOJIAPHBIH 00BEM, BEIIECTBA MOJEKYJSIPHOTO H
HEMOJICKYJISIPHOTO CTpPOEHHUSI, pacTBOPHI, AJEKTPOJIUT U HE3JICKTPOJIUT,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIMSA, OKHCIUTEIb W BOCCTAHOBUTENbL, OKHCICHHE U
BOCCTAHOBJICHHE, TEIJIOBOH J(d(EeKT peakiuu, CKOPOCTh XUMHYECKOHW pPEaKIluH,
KaTajlin3, XMMHYECKOE paBHOBECHE, YIJIEPOJHBIA CKeneT, (PyHKIMOHAJIbHAs TpyIa,
U30MEpPHsl, TOMOJIOTHS;

— OCHOBHBIE 3aKOHBI XMMHUM: COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
MIEPUONYECKUN 3aKOH;

— OCHOBHBIE TEOPUU XMUMHUH: XUMUUECKOU CBSI3H, AJIEKTPOIUTUUECCKON AUCCOIUALIUH,
CTPOCHMSI OPTaHUYECKUX COCTUHEHHM;

— Ba)XKHEHIIHME BENIECTBA W MATEPHUANIbl: OCHOBHBIC METAJUIBI W CIUIABBI; CEpHas,
COJISTHAs, a30THAs M YKCYCHasl KUCJIOTHI; IIEJIOYH, aMMHUaK, MUHEpaJIbHbIE YI00pCeHMUS,
METaH, dTHICH, alleTUJIeH, OCH30JI, ATaHOJI, )KUPBI, MbLJIa, TII0K03a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, HCKYCCTBEHHBIC M CHHTETUUSCKHE BOJIOKHA, Kay4yKH, TUIACTMACCHI;

yMeTh:

— Ha3bIBaTh: 3HAKW XHMHWYECKUX DJIEMEHTOB, W3yYEHHbICE BEIIECTBA IO
«TPUBHAIIBHON» WU MEXKIYHAPOIHOW HOMEHKIATYPE;

— ONpPEIEINIATh: BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHWYECKHX DJIEMEHTOB, THI
XUMHUYECKOW CBA3U B COCAUHEHUSIX, 3apsi] MOHA, XapaKTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAUHECHUM, OKHCIUTEIb W BOCCTAHOBUTEIb, MPUHAIIC)KHOCTh
BEIIECTB K PA3JIMYHBIM KJIACCAM OPraHUYECKUX COCTMHCHUN;

—  XapakTepU30BaTh: OAJIEMEHTHI MaJbIX IMEPHUOJOB II0 HX TMOJOXKEHUK B
nepuoauueckor cucteme J[.M.MenneneeBa; oOmme XMMHUYECKHE CBOWCTBA METAJLIOB,



HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYEeCKUX COCIUHECHUMU;
CTPOCHHE U XUMUYECKHUE CBOMCTBA U3YUCHHBIX OPTAaHUYECKUX COCAMHEHUI;

— OOBSACHATH: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY
XUMUYECKOU CBSI3M (MOHHOM, KOBAJCHTHOM, METAJJIMYECKO), 3aBUCUMOCTh CKOPOCTH
XUMUYECKOW peakiuu U TOJOKEHHS] XHMHYECKOTO PAaBHOBECHUS OT Pa3IUYHBIX
(dakTopoB;

— BBIMOJHATH XUMHUYECKHUU JKCIEPUMEHT MO pPACHO3HABAHUIO BAKHEUIIUX
HEOpPraHUYeCKuX (KUCIOpPOA, BOJOPOJ, YIIEKUCBIM ra3, aMMUaK, PACTBOPBI KUCIOT U
miesouen, XJopua-, cyibdar -, KapOOHAT-MOHBI, MOHBI AMMOHHUS) U OPraHUYECKHUX
BELIECTB;

— BBIYMCIIATH: MAacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (popmylie COeIUHEHNs,
MacCOBYIO JIOJIO PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE, KOJIMYECTBO BELIECTBA, 00BEM
WM MAcCy PEareéHTOB WIH MPOJYKTOB PEaKIIHH.

—  TPOBOJUTH  CAMOCTOSITEIBHBIM  TMOUCK  XUMHUYECKOW  uHbOpManuu ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX  WCTOYHUKOB  (HAyYHO-TIOMYJISIPHBIX  HM3JAHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa); MCHOJIb30BaTh KOMIIHIOTEPHBIS
TEXHOJIOTUU JJIsi O0pabOTKM W Tepefauyd XUMHYeCKoW wuHopmanuu u  ee
IPEACTaBICHUS B PA3IMUHBIX (hOpMax;

— UCIIOJIH30BaTh MPHUOOPETEHHBIC 3HAHUS U YMCHHS B MPAKTUYCCKON JIEATCIBHOCTH U
MOBCETHEBHOW KW3HU [IJIsi: OOBSICHEHUS XUMHUUYECKUX SIBICHUH, MPOUCXOISIINX B
npupojae, OBITY M Ha TMPOU3BOJCTBE; OMNpPENENCHUS BO3MOXHOCTH TMPOTEKAHUS
XUMUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX YCIOBHSAX M OIEHKH WX IOCIEICTBUIM;
AKOJIOTUYECKHM TPaMOTHOTO TOBEAEHUS B OKPYXKalOUIEH Cpelle; OLEHKU BIHSHUSA
XUMUYECKOTO 3arpsA3HCHHs] OKPYXAIOLIEW Cpebl Ha OpraHW3M YeJOBEeKa U Apyrue
KUBbIE OpraHU3MbI, 0€30MacHOTO OOpalieHus] C TOPIOYMMU U TOKCHYHBIMU
BEIIECTBAMH, JIA0OPATOPHBIM O0OPYIOBAaHUEM; MPUTOTOBJIEHUS PACTBOPOB 3aJlaHHOMN
KOHIIEHTpAIlMK B OBITY U HA MPOMU3BOACTBE; KPUTUYECKON OLEHKH JOCTOBEPHOCTH
XUMHYECKOW MH(OpMAIIUU, TOCTYTAIOIIEH U3 pa3HBbIX HICTOYHUKOB.

Beenenne. O0mas xapakTepucTHKa XUMHUYECKHX 3JIEMEHTOB M XMMHUYECKNX
peakumii. [lepuoauyeckuii 3akoH u Ilepruognueckasi cucrema XuMHYECKHX
y1emenToB [[.M.MennesneeBa

IIpeaMeTHBIE pe3yabTAThI 00y4YeHUS.

VYyamuiicst 101KEH YMETh:
® COCTaBJIATH CXeMBbI cTpoeHUs aToMoB X.0. (Nel-20);
® COCTaBJISITh YPAaBHEHUS T€HETHUYECKOM CBSI3M MEXKAY OCHOBHBIMHU KJIacCaMU
HEOPraHMYECKUX BEIECTB;
® OO0BICHATH GUBMUECKHI CMBICT TIOPSAIKOBOTO HOMEpa X.3., HOMepa TPYIIbl U
nepuoa;
OOBSICHATH CXOJICTBO U PA3JIMYNUE B CTPOCHUH aTOMOB X.0.;
O0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB X.0.;
XapakTepu3oBaTh X.O. MaJbIX IEPUOIOB, Kalus U KalbIus;
OMUCHIBaTh CBOMCTBA BhICIINX OKCUIOB X.O. (Nel-20), cBoiicTBa
COOTBETCTBYIOILIUX UM KUCJIOT U OCHOBAHUH;
® OIpeaeisaTh BUJI XUMUUECKOMN CBA3M MEXK]ly aTOMaMHU 3JIEMEHTOB B MTPOCTBIX
BEILECTBAX U TUMTMYHBIX COCAUHEHUSIX;



® Ha3bIBATh BEILIECTBA M0 UX XUMUUYECKUM (POpMyIaMm;

® COCTaBJIATH (OPMYJIbl HEOPTaHUYECKUX COCTMHEHUI Pa3IMYHbIX KJIACCOB IO
BaJICHTHOCTH;

® ONpeNesATh NPUHAIIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OMPENCICHHOMY
KJIaccy;

® XapaKTepU30BaTh XMMHUYECKUE CBOMCTBA HEOPIraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

® BBIYKCIATH KOJUYECTBO BEIIECTBA, 00BEM WIIM MACCY IO KOJIMYECTBY BEIIECTBA,
00bEMY WJIM Macce PEeareHToB WM MPOAYKTOB pPEaKIINK;

® COCTaBJISITh T€HETUYECKHE PSAJIbl METAJIJIA U HEMETAILNIA,;

MeTanpeaMeTHbIe pe3yJIbTAThI 00y4eHUS .

Yyammuncs J10JKEH YMETh:

e omnpenensaTh I1edb y4eOHOW  JEATENIbHOCTH ¢  TOMOIIBIO  YUYUTENs U
CaMOCTOSITEJIbHO, HMCKaTh CpEJCTBA €€ OCYIIECTBJICHUs, paboras Mo IUIaHy,
CBEPATHh CBOM JCHUCTBHS C IEIBI0O U TIPU HEOOXOIUMOCTU UCTIPABIISITH OIIMOKU C
MOMOUIBIO YUUTENSI U CAMOCTOSTEIIBHO;

® COCTaBJIATH aHHOTAITUIO TEKCTA;

® CO3/aBaTh MOJICJIM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W
NpeACTaBJICHUEM UX B  MPOCTPAHCTBEHHO-Tpa(UUYECKOW WM  3HAKOBO-
CUMBOJIMYECKOU (opme;

® OIpeessaTh BUJIbI KiacCupUKaIuu

TEMA 1. MeTa/1Liabl

IIpeameTHble pe3yJibTaThl 00yUYEeHUs.

Yyammuics 10JKEH YMETh:
® OOBSACHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB JJIEMEHTOB-METAJIJIOB B
npejenax rJIaBHbIX MOATPYII;
® XapaKTepHU30BaTh CTPOCHHE M OOIIME CBONCTBA METAIIOB;
ONHUCHIBATh CBOMCTBA  BBICIIHX OKCHJIOB AJIEMEHTOB-METAJIJIOB u
COOTBETCTBYIOIIMX UM OCHOBaHWH;
OIUCHIBATh PEAKIIMY BOCCTAHOBIICHUSI METAJIJIOB U3 UX OKCH/IOB;
XapaKTEePU30BaTh YCIOBUS U CIIOCOOBI MPEAYNPEIKICHUS KOPPO3UU METAILIIOB;
XapaKTEePU30BaTh CBOMCTBA M 00JIACTH MPUMEHEHHUS METANTMYSCKUX CIUIABOB;
COCTaBJISITh CXEMbl CTPOEHHMS aTOMOB 3JIEMEHTOB-METAJUIOB (JIUTHS, HaTpHs,
MarHusi, aJIOMUHUS, KK, KalabIus);
® OOBSACHITH 3aKOHOMEPHOCTH HM3MCHCHHS CBOWCTB JJICMCHTOB-MCTAINIOB B
npejenax riaBHbIX MOATPYIIT;
® XapaKTepU30BaTh XMMHUYECKHUE CBOMCTBA METAJIJIOB U UX COCIMHCHUMN;
® OIKMCHIBATH CBSI3b MEXKAY COCTABOM, CTPOCHUEM, CBOMCTBAMU BEIIIECTB-METAJIJIOB
U UX TPUMEHCHUEM;
® HCIIOJIB30BaTh NMPHOOPETEHHBIC 3HAHUS M YMEHHUS B IPAKTHUCCKOM JESITEILHOCTH
Y TIOBCEIHEBHOW J>XM3HHU: IJiA Oe30macHOro ooOparmieHus ¢ Me, 3KOJOTHYECKH



IPAMOTHOTO IIOBEIECHMS B OKPYXKAIOWIEW Cpele, KPUTUYECKOW OLEHKH
MH(OpPMAIUH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY

3alMChIBATh YPABHEHHUS peakui B3auMoaerucTeus ¢ HeMe, kucinoramu, COJISIMH,
WCMOJIb3YSl AJEKTPOXUMHUUYECKUN DAl HampspKeHUsT Me sl XapakTepUCTHUKHU
XUMHUYECKUX CBOVICTB

ONKCHIBATh CBOMCTBA U 00JIACTU MPUMEHEHUS PA3IUYHBIX METAJIJIOB U CIJIABOB
COCTaBJISITh CXEMY CTPOECHUS aTOMa KeEJe3a;

3aMMChIBaTh YpPaBHEHUS pEAKIUN XuUMUUecKuX cBoucTB xene3a (OBP) c
o0pa3oBaHUEM COEAMHEHUH C pa3IMYHBIMU CTETICHSIMU OKUCIICHHUS;

ONpeAcsiTh COCAUWHEHMS, cojlepkamue HoHbl Fe2+ u  Fe3+ ¢ momoibio
KA4EeCTBEHHBIX peaKiui

oOpaniarbcsi ¢ XMMUYECKON OCYI0M U TaO0paTOPHBIM 000pYAOBaHUEM;
pacIio3HaBaTh OMBITHBIM IIYTEM COEAUHEHHUS] METAJUIOB;

MeTanpeaMeTHbIe pe3yJabTAThI 00y4eHUS .

Yyammuncs J10JKEH YMETh:

paboTaTh IO COCTaBJICHHOMY IUIAHY HCIOJNb3Ys Hapsy C OCHOBAHHBIMU H
JIOTIOJTHUTENIbHBIE CpPEJCTBA (CIPABOUYHYIO JIMTEPATypy, CIOXKHbBIE TNPUOOPHI,
cpenctea UKT);

COMOCTAaBISATh W OTOMpAaTh HWHQPOPMALIMIO, TMOJIYYEHHYI0 U3 Pa3IUYHBIX
MCTOYHUKOB (CJIIOBapH, SHIUKIIONEINH, CIIPABOYHHUKH, DJICKTPOHHBIC JUCKH, CETh
HNuTtepner);

IpeCTaBIATh MH(OpMAIMIO B BUIE TaOIUIl, CXeM, OIOPHOTO KOHCIIEKTa, B TOM
yuciie ¢ npumenenneM cpeacts UKT;

0(QOpPMJISITH CBOM MBICITH B YCTHOM U MUCHbMEHHOM peYH C y4€TOM CBOMX YUEOHBIX
U ’KU3HEHHBIX PEYEBBIX CUTYallUH, B TOM 4yucie ¢ npumenennem cpeacts UKT;
COCTaBJIATh PELEH3UIO Ha TEKCT;

OCYLIECTBIIATH JOKA3aTEeIbCTBO OT MPOTUBHOTO.

TEMA 2
IpakTukym Ne 1. CBoiicTBa MeTAJIJIOB U UX COeIMHEHU I

IIpeameTHble pe3yibTaThl 00y4YeHHUs.

VYyamuiicss T101KEH YMETh:

oOparmiatbcsi ¢ J1abopaToOpHBIM 000PYOBAaHME M HATPEBATEIbHBIMU MPUOOPaMH B
COOTBETCTBHH C NMPABUJIAMHU TEXHUKH O€30MACHOCTH;

Ha6JIIOI[aTI> 3a CBONMCTBAMM METAJIOB U HX COG,Z[I/IHCHI/Iﬁ n SABJICHHUAMH,
MpoOUCXOoaAAIINMH C HUMH,

OMHUCHIBATh XUMHYECKUN SKCIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOIO0 (PYCCKOIO
WJIU POJTHOTO) SA3bIKA U SI3bIKA XUMUU;

ACJIaTb BbIBOJBLI I10 PE3yJIbTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA.

MertanpeaMeTHbie pe3yabTaThl 00y4eHU.
VYyamuiicst 1OMKEH YMETh:



OMpeneNaTh, UCXOAS W3 Yy4eOHOW 3amaud, HEOOXOJUMOCTb HCIOIb30BAHUS
HaOJII0ACHUS WIIM SKCIIEPUMEHTA.

TEMA 3. HemeTaiabl

IIpeameTHBIE pe3yabTAThI 00y4YeHUS.

VYyamuiics 10IKEH YMETh:

COCTaBIIATh CXEMBI CTPOCHHUS aTOMOB XUMHUUYECKHUX DJICMEHTOB -HEMETAJLIOB;
JaBaTh XapaKTEPUCTUKY JJIEMEHTaM-HEMETallllaM Ha OCHOBE HMX TIOJOXKCHHS B
I[ICXD;

OOBSCHATH CXOJICTBO U PA3JIMYNUE B CTPOCHUH aTOMOB DJICMEHTOB-HEMETAIIIOB,;
OOBSCHATH 3aKOHOMEPHOCTH  M3MCHCHHS CBOWCTB XHMHYECKHX JJIEMCHTOB-
HEMETAJIJIOB,;

XapaKTepU30BaTh XUMHUECKHUE JIEMECHThI-HEMETAIUTBI MAJIBIX ITEPUOJIOB;
OIKMCHIBATH CBOWCTBA BBICIIUX OKCHJIOB XHUMHUYCCKHUX DJIEMCHTOB-HEMETAJIIIOB
MaJIbIX TMIEPUOJIOB, a TAK)KE OOIIHME CBOWCTBA COOTBETCTBYIOIIUX UM KHCIIOT;
CpaBHUBATh HEMETAJIBI C METaJJIAMHU

COCTaBIIATh CXEMbI CTPOCHHS aTOMOB T'aJIOT'CHOB;

Ha OCHOBAHWHM CTPOCHHUS aTOMOB OOBSCHATH M3MEHCHHE CBOWCTB TaJIOTCHOB B
TpymIe;

3aMKMChIBaTh YPaBHEHUS peakiinii ¢ Touku 3peHust OBP

XapaKTepru30BaTh XUMUUYECKHUE DJIEMEHTHI MOATPYIIIBI CEPHI;

3aMKUChIBaTh YPABHEHUS XUMHUYECKUX PEAKIUA B MOJEKYJISIPHOM U C TOYKH
3penuss OBP

ONMKCHIBATh CBOMCTBAa amMmMuaka ¢ Touku 3peHuss OBP u ero ¢usmonoruueckoe
BO3/ICHCTBHE HA OPTaHU3M

oOpaniaTbcsi ¢ XMMUYECKON TOCYI0N U TaOOpaTOPHBIM 000pYAOBaHUEM;
1oJIy4aTh U COOMpPATh aMMHUAK;

pacno3HaBaTh OMBITHBIM MTYTEM aMMHUAK

COCTaBIIATh CXEMbI CTPOCHHSI aTOMOB 3JIEMEHTOB MOATPYIIIHI YIIIepoia
COCTaBIATH (OPMYJIBI COCIMHEHHM yriaepoja W KPEMHUS, HILTIOCTPUPYIOIINE
CBOICTBa KapOOHATOB U CHUIIMKATOB

pacmo3HaBaTh PaCTBOPHI KUCIIOT U IIEI0YeH, XIOpUI-, CyIb(har-, KapOOHAT-UOHBI
Y MOHBI aMMOHMUS;

OMKCHIBATh XUMUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpenpl Kak CIECTBUE
IIPOU3BOJICTBEHHBIX MPOIECCOB, CIIOCOOBI 3aIIUTHI OT 3arpsI3HEHUN

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKON NEATETbHOCTH
Y TIOBCETHEBHOMW KU3HH JIJIS:

OOBSCHCHHUSI XUMWYECKHUX SIBIICHUW, MPOUCXONAIINX B TPHUPOAE, OBITY W Ha
IPOM3BO/ICTBE;

HKOJIOTHYECKH TPAMOTHOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpelie;

OIICHKHU BIIUSHUSI XMMHYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH Cpellbl HAa OpraHu3M
YeJIOBeKa M JIPYTUE KUBBIC OPTaHU3MBI,

Oe3zomacHoro oOpailleHHs] ¢ TOPIOYMMH U TOKCHUYHBIMH  BEIlIECTBAMHU,
1a60paTOPHBIM 000PYI0BAHUEM;



® KPUTHUYECKON OLICHKHU JOCTOBEPHOCTH XUMHUUECKOW MH(POpMAIINH, MOCTYIAOIICH
W3 Pa3HbIX UCTOYHUKOB.

MeTtanpeaMeTHbIe pe3yJbTaThl 00y4eHHUA.
Yyamuiics JOKEH YMETh:
® OpraHM30BbIBaTH Y4eOHOE B3aMMOJECHUCTBHE B Tpymne (pacupeneisiTb PO,
JIOTOBapUBATHLCS APYT C IPYrOM U T.11.);
® MPEIBUAETH MOCIEICTBUSA KOJUIEKTUBHBIX PELICHU;
® [IOHMMAaTh NMPUYUHBI CBOEr0 HEyCleXa M HAaXOJUTh CHOCOOBI BbIXOAA U3 ITOU
CUTyaluu;
® OTCTaMBaTh CBOIO TOUKY 3pEHUS, apIYMEHTHUPYS €€;
® [OATBEPXKIATh apryMEHTHI (pakTaMu;
® KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHUIO;
® COCTaBJIATH pedepar 1o OnpeeIeHHON popme
® OCYLIECTBIIATh KOCBEHHOE PA3JEIUTEIbHOE JOKA3aTEIbCTBO.

TEMA 4
IpakTukym Ne 2. CBOMCTBa HEMETAJUIOB M UX COeIMHEHU I

IIpenmeTHbIE pe3yJabTaThl 00yUYEHMS.
Yuammuics J10JKEH YMETh:

e oOpamathcs ¢ 1abOpaTOPHBIM 000PYIOBAaHHUE U HAarpeBaTEIbLHBIMU MTPHUOOpPaMH B
COOTBETCTBHH C NMPABUJIAMU TEXHUKU O€30MaCHOCTH;

L Ha6J'IIO,IIaTB 3a CBOMCTBAMH HEMETAUIOB U HX COCI[I/IHCHI/Iﬁ N SBJICHUIMU,
MMPpOUCXOAAIIUMHU C HUMH,

® OIUCHIBATH XMUMHUYECKHI 3KCIIEPUMEHT C MOMOILIBID E€CTECTBEHHOTO (PYyCCKOro
WJIN POJHOTO) SI3bIKA U S3bIKA XUMUU;

¢ JCJIaTh BBIBOJHLI I10 PC3YyJIbTaTaM IIPOBCACHHOI'O 3KCIICPUMCHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHHUs.
Yyamuics J10JKEH YMETh:

¢ OnpcaAciitb, MHCXOIAA M3 y‘-IC6H0]?I 3aJa4u, H€O6XOI[I/IMOCTI> HCIIOJBb30BaHUA
Ha6JHOI[eHI/IH HJIK SKCIICPUMCHTA.

TEMA 5. Oprannuyeckue coeIuHeHUs

IIpeaMeTHBIE pe3yabTAThHI 00y4YeHUS.

VYyamuiicst 101KEH YMETh:
® Ha3bIBaTh OPTAHUYECKHE BEIIECTBA M0 X XUMHUYECKUM (POpMYIIaMm;
® ONpeAeNsaTh NPUHAIEKHOCTh BEIIECTBA K ONPEAEICHHOMY KJIACCy;
® OOBSICHATH MPUYNHBI MHOTOOOPa3Usi OPraHUIECKUX BEIIECTB;
® XapaKTEpU30BATH XMMHYECKUE CBOMCTBA OPraHUYECKUX COCAUHECHUMN Pa3IMYHBIX
KJIACCOB;



OIKCHIBATh CBSI3b MEXKJIY COCTaBOM, CTPOCHHEM, CBOWCTBAMU OPTaHUYECKUX
BEIIECTB U UX MPUMECHECHUEM;

OIKCHIBAaTh CBOWCTBA U (PU3MOJIIOTUYECKOE [EHCTBHE HA OPTraHU3M ATHIOBOTO
cnupTa, OEH3MHA U APYTUX BEIIECTB;

XapaKTepH30BaTh OMOJIOTHUECKH BaKHBIE COSIMHEHUS; XapaKTeprU30BaTh COCTAB,
CBOICTBA U IPUMEHEHUE TIIOKO3bI, Caxapo3bl, Kpaxmala 1 KIeTYaTKH;
3aMUCHIBATh CTPYKTYPHBIE (POPMYIIBI H30MEPOB M TOMOJIOTOB;

JaBaTh Ha3BaHUs U3yYECHHBIM BEIIECTBAM

OTIpEeETATh MPHUHAJICKHOCTh BEIIECTB K KJIAacCy apeHoB, XapaKTepU30BaTh
CTpoeHue OeH3o0a

Ha3plBaTh CHOUPTHl 1O TPUBHAJIBHOW W MEXIYHAPOIHOW HOMEHKIATYPE;
OTIPEIETISATh MPUHAIIICKHOCTh BEIIECTB K KJIACCy CIIUPTOB

UCTIOJIh30BaTh MPUOOPETCHHBIC 3HAHMS M YMEHHSI B IPAKTUUCCKON JIEATEIBHOCTH
Y TIOBCETHEBHOMW KU3HU JIJIS:

OOBSICHEHHsSI XUMHUYECKHX SIBICHHUH, MPOUCXOASAIIMX B TpUpOAE, ObITY W Ha
IPOU3BOJICTBE;

HKOJIOTHUECKU TPAMOTHOTO TOBEACHHUS B OKpY’KaloIIel cpee;

OILICHKH BIIMSIHUS XUMHUYECKOTO 3arps3HEHHs OKPYKAIOIIEH Cpellbl Ha OpPTaHu3M
YeJIOBeKa M IPYTUe KUBBIC OPTaHU3MBbI;

Oe3omacHOro OOpamieHWsl C TOPIOYMMH M TOKCHYHBIMH  BEUICCTBAMH,
1ab0paToOpHBIM 000PYIOBAHUEM;

KPUTHUYECKOH OLIEHKH TOCTOBEPHOCTH XMMHUYECKOW MH(OpPMAIIMH, TTOCTYHAIOMIEH
U3 Pa3HbIX HCTOYHUKOB.



2. Conep:xanue y4eOHOr0 mpeamera, Kypca.

BBenenue. O01masi XapakTepucTHKA XUMHUYECKHUX 3JIEMEHTOB U XMMUYECKHX
peakuuii. [lepuoanyecknii 3akoH u Illepuoanyeckas cucrema XMuMHUYECKUX
yemeHToB [I.U.MenaesieeBa (6 yacon)

XapaKTEepUCTUKA JJIEMEHTA IO €ro MOJO0XEHUIO B IEPUOJAUYECKOUW CHUCTEME
xumudeckux 3yeMeHToB J[. . Menaeneea. CBoiicTBa OKCHIOB, KMCIIOT, OCHOBAaHUM U
COJIEW B CBETE TEOPUM IJIEKTPOJUTUYECKON AUCCOLMALMA U MPOLECCOB OKUCIICHUS -
BOCCTaHOBJICHUS. | eHEeTUUECKUE PsIAbl METAJIa U HEMETAJLIA.

[lonsiTue o mnepexoAHbIX djemMeHTax. AM@orepHocTb. [‘eHeTHUecKUU pAan
MEPEXOTHOTO IEMEHTA.

[lepynoanueckuit 3aKOH U NMEPUOJUYECKAS CUCTEMA XUMUYECKHUX dieMeHTOB []. U.
MeHneneeBa B CBETE yUEHHUS O CTPOCHUU aTtoma. Mx 3HaueHue.

JlaGoparopusiii onbiT. 1. [lonmyueHue ruapokcHaa IUHKA U UCCIETOBAHUE €ro
CBOMCTB.

TEMA 1
MeTtanasl (15 yacoB)

[TosmoxxeHrne METAIUIOB B IEPUOJUYECKON CUCTEME XUMUUYECKUX diieMeHTOB 1. M.
MenpgeneeBa. Meraiunueckas  KpUCTAJUIMYECKAas PEHIETKA W METaJUIMYEecKas
xuMudeckas cBs3b. O0mme pusnyeckue cBoiicTBa MeTaioB. CIuiaBbl, UX CBOMCTBA H
3Ha4YCHHUE. XUMHYECKHE CBOMCTBA METAJIJIOB KakK BOCCTaHOBUTEJIEH.
DNIEKTPOXUMUYECKUN  psii HANpsSOKEHUHM METauiOB M €ro  HCIHOJIb30BAaHUE IS
XapaKTePUCTUKN XMUMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl MOTydeHUs
METAJUIOB: MHUPO-, THUAPO- U dJIeKTpoMeTautyprusi. Kopposuss MeTamioB U CHOCOOBI
O00pBbOBI C HEW.

OO0miast xapakTepUCTHKa IIENOYHBIX MeTa/uioB. Metaiiel B mpupone. OO6riue

criocoOpl ux momydeHus. Ctpoenme aromoB. lllenmoynbie MeTamibl — MPOCTHIC
BEIIeCTBa, WX (U3WYECKHME W XUMHYECKHE CBOHCTBa. BakHeimme coeauHeHHS
IICJIOYHBIX METAZIOB — OKCHJIbI, THUIPOKCHUIBI M COJH (XJIOpHUIBI, KapOOHATHI,

cynbdaTel, HUTPATHI), UX CBOMCTBA M MPUMEHCHHE B HAPOJHOM X03siicTBe. KanuitHbie
yI0OpeHUSI.

OO6mast xapakTepucTruka 3JIeMeHToB TiaBHou moarpymmsl II rpynmer. CtpoeHue
atomoB. lllenmodyHo3emenbHbIE METAIBI — MPOCTHIE BEIIECTBA, MX (U3UYECKUE U
XUMHUYECKHE CBOWCTBA. BakHEHIIME COEAMHEHUS LIECITOYHO3EMEIBHBIX METAIOB —
OKCHJIbI, TUAPOKCHUIIBI U COJIU (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(aThl U (ochats),
MX CBOWMCTBA U IPUMEHEHNE B HAPOJHOM XO3SIMCTBE.

Amomunuii. CTpoeHue atoma, (pU3MYeCKre W XMMHUYECKHE CBONCTBA MPOCTOTO
BemecTBa. COeIMHEHUS ATIOMUHUS — OKCHJI M THAPOKCUI, X aM(OTEpHBINA XapakTep.
Baxwnenmue conu amomunus. [[puMeHeHne antOMUHNS U €10 COEAUHEHU M.

Kenezo. Crpoenue aroma, (PuU3HUECKHE W XHMHUYCCKHE CBOHCTBA ITPOCTOTO
BemectBa. [ enetnueckue psiabl Fe2+ u Fe3+. KauectBennnie peakiiuu va Fe2+ u Fe3+.
Baxwueiimue conu kene3a. 3HaUeHUE KeJe3a, €ro COSAMHEHUN U CIIJIaBOB B MPUPOJIE U
HAapOJHOM XO3SIMCTBE.

Hemonctpanuu. OOpa3npl  MIENOYHBIX W IIEITOYHO3EMENBHBIX  METaJUIoB.
OG6pa3iisl CILIaBOB. BzanmonenicTBue HATpHS, JIATUS u KaJIbLUs C
BOJIOM. B3auMopencTBre HATPUS U MAarHUs ¢ KUCIOpOJaoM. B3aumonencTBue MeTamioB
¢ HeMetainamu. [lonyuenue rugpoxcuos xkenesa (1I) u (11I).



Jlaboparopusie omnbIThl. 2. O3HakomiieHHE ¢ oOpas3laMd METauioB. 3.
B3aumopelicTBue MeTalsIOB C pacTBOpaMu KUCIOT U cojeil. 4. O3HakoMJeHUEe C
oOpasiaMu OpUPOJHBIX COCAMHEHUN: a) HaTpusl; 0) KalbIus; B) AJIIOMUHMUS; T) JKeJe3a.
5. [lonyuyeHue ruapoKCcUa aTIOMUHUS U €r0 B3aUMOJIEHCTBUE C PACTBOPAMH KHUCIIOT U
nienoyeil. 6. KauectBeHHble peakiyu Ha HOHBI Fe2+ u Fe3+,

TEMA 2
IIpakTtuxkym Ne 1
CgoiicTBa MeTaJUIOB M MX coeanHeHui (3 yaca)
1. Ocy1iecTBiieHHE LIETIOYKH XUMUYECKUX MPEBPALICHUN METAIIOB.
2. IlomydyeHue u CBOKCTBA COETMHEHUN METAIIJIOB.
3. Pemienue skcriepuMeHTaNbHBIX 33/1a4 Ha paClIO3HABAHUE U MOJIyYEHHE BEIIECTB.

TEMA 3
HemeTanasl (23 yaca)

OO6m1as xapakTepuCcTHKa HEMETAJUIOB: MOJIOXKEHNE B MEpUOANYECKOr cucteme /.
N. MenpaeneeBa, 0COOGHHOCTU CTPOCHHSI aTOMOB, 3JIEKTPOOTPUIIATEIIHHOCTh KaK Mepa
CHEMETAJUIMYHOCTUY», PAA  AJIEKTPOOTpUIlATEIbHOCTH. Kpucramnuueckoe CTpOEHUE
HEMETAUIOB — MPOCTHIX BemlecTB. AsuioTponus. duznueckre CBOKWCTBA HEMETAJIOB.
OTHOCHUTEIBLHOCTh OHATHI «METAIID», «KHEMETAJLI.

Bopopoa. IlonoxeHnne B NEPUOIUIECKON CUCTEME XUMUUYECKUX dieMeHToB /. 1.
MenpaeneeBa. CtpoeHre atoMa W MOJEKYJbl. PU3MYECKHE U XUMHUYECKUE CBOMCTBA
BOJOPOAA, €r0 MOJIYyYEHNE U IPUMEHEHUE.

O6mas xapaktepuctuka ranoreHoB. Ctpoenne atoMoB. [IpocTeie BemiecTBa, Ux
¢usznueckne U XuMuuyeckue cBoiicTBa. (OCHOBHBIE COEIMHEHHS  TaJOTEHOB
(rajoreHOBOIOPO/IbI U TaJOTeHUIbI), X CBOMCTBA. KadecTBeHHas peakiusi Ha XJIOPHU -
noH. Kpartkue cBenenus o xiope, 6pome, ¢prope u nojae. [IpumeHeHune rajioreHoB U Ux
COCJIMHEHUH B HAPOJHOM XO3SIMCTBE.

Cepa. Ctpoenne aroma, ajuIOTpOIUs, CBOMCTBA W MPUMEHEHHUE POMOMYECKOM
ceppl. Oxcunbl cepbl (IV) um (VI), ux mnomnydeHue, CBONCTBA M IPUMEHEHHUE.
CepoBonopoaHas v cepHucTas KUCI0Thl. CepHast KUCIOTa U €€ COJIU, X IPUMEHEHHE B
HapoJHOM xo3sicTBe. KauecTBeHHas peakius Ha Cyab(aT-uoH.

A3zoT. CTpoeHHEe aToMa M MOJEKYJbl, CBOMCTBA MPOCTOrO BellecTBA. AMMMAK,
CTPOEHHE, CBOICTBa, MOdyuyeHHEe W nOpuMmeHeHue. ColM aMMOHUS, UX CBOMCTBA H
npumenenne. Okcuasl azota (II) u (IV). A3oTHas kucioTa, ee CBOIICTBA U IPUMEHEHHE.
Hutpatsl u HUTpUTHI, TpoOIIEeMa UX CONEPIKAHUS B CEIIbCKOXO3IMCTBEHHOM MPOAYKITUH.
A3oTHBIE y100peHus.

®ocdop. CtpoeHue aroma, amIoTpoIHsi, CBOKCTBA 6emoro u kpacHoro docdopa,
ux npumenerne. OcHOBHbIe coeauHeHus: okcua docdopa (V), oprodochopnHas
kuciora u pocdater. DochopHbie y1oOpeHUSI.

VYrnepon. CTpoeHue aToma, aljIOTPOTIHS, CBOMCTBA aJNIOTPOITHBIX MOIU(DHUKAIUH,
npumenenne. Oxcunbl yraepoga (II) u (IV), ux cpolicTBa W TNpPUMEHEHUE.
KauecTtBenHast peakiusa Ha yriekuciablii ra3. KapOoHaThl: KalbIUT, COAa, MOTAIll, HX
3HAaYEHWE B MPUPOJIEC M )KU3HU denoBeka. KauecTBeHHas peakiius Ha KapOOHAT-HOH.

Kpemunit. CrpoeHune aroma, KpPUCTANIMYECKHM KPEMHHMH, €ro CBOWCTBA H
npumenenne. Oxcun kpemuust (IV), ero npupoansie pa3sHOBUAHOCTH. CHITUKATHI.



3Ha4YECHUE COCAMHEHNN KPEMHUS B )KUBOW U HEXKUBOM npupoe. [IoHaTre 0 cCHIIMKaTHON
MIPOMBIIIEHHOCTH.

Hemonctpanuu. OOpa3ipl raloreHoB — IMPOCThIX BellecTB. B3aumopeiicTBue
TraJIOrEHOB C HAaTpUEM, AIIOMUHHEM. BpiTecHeHHe xiopoM OpoMa WiIM HoAa U3
pPacTBOPOB UX COJIEH.

B3anmopeiicTBue ceprl ¢ METANIAMH, BOJOPOJAOM U KHCIIOPOJIOM.

B3aumopeiictBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO.

[lornomenue yriem pacTBOPEHHBIX BEIECTB WM ra3oB. BoccraHoBneHue Menu
n3 ee okcuga yriaeM. OOpasibsl NPUPOIHBIX COEAUWHEHUM XJopa, cephl, docdopa,
yriaepoaa, KpemHus. OOpa3lbl BaKHEWINUX JII HApPOJHOTO XO3SAWUCTBA CYNIb(aToB,
HUTPATOB, KapOOHATOB, (pocharoB. OOpa3Lkl CTEKIIA, KEPAMUKH, LIEMEHTA.

JlaGopatopHbsie onbIThl. 7. KauecTBeHHass peakuus Ha XJIOPUA-HOH. 8.
KauectBennas peakiuss Ha cyiabdar-uoH. 9. Pacno3naBanue coneit ammonwus. 10.
[Tonydyenue yriaekucioro raza u ero pacno3HaBanue. 1. KadecTBeHHas peakiusi Ha
kapOoHaT-uoH. 12. O3HaKOMJIEHHE C MPUPOJHBIMHU cuirkaTamu. 13. O3HakoMIIEHUE C
OPOAYKIUEN CHIIMKATHON MPOMBIIIIIECHHOCTH.

TEMA 4
IIpakTukym Ne 2
CaoiicTBa HEMETAJLIOB M UX coequHenuii (3/3 u)
4. PemeHue SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Iloarpymmna Kuciopoaay.
5. Perienre sKCriepUMEHTANIBHBIX 3a/1a4 110 TeMe «[loarpymmel a30Ta U yriepoaar.
6. [Tonmy4enue, coOupaHue U pacrio3HaBaHUE Ira30B.

TEMA 5
Opranundeckue coequnenus (10 yacon)

BemecTtBa opranMdeckue W HEOPraHMYECKHWE, OTHOCHUTEIBHOCTh IOHSATHUSA
«opraHnyeckue BemecTBay. [IpuumHBI MHOTOOOpa3usi OPraHUYECKHX COEIUHECHHM.
XUMHYECKOE CTPOCHHUE OPTraHUYECKUX COCIUHEHHH. MOJEKYISpHBIE U CTPYKTYpPHBIE
(bOopMyJIbI OPraHUYECKUX BEIIECTB.

MertaH u 3TaH: cTpoeHue MoJjekyn. ['openue merana u stana. JleruapupoBanue
srana. [[pumeneHnne meTaHa.

XUMHYECKOE CTPOCHUE MOJIEKYJIbl ATHJICHA. /[BOMHAas CcBsA3b. B3ammonerncTtBhe
3TUJICHA ¢ BOAOM. Peakuuu nonuMepusanuu dtiiieHa. [lonusTuneH u ero 3HaueHue.

[IonaTHE O mpeAenpHBIX OJHOATOMHBIX CHHUPTAX HA IPUMEPAX METAHOJNA H
3TaHoja. TpexaTOMHBIN CIUPT — TJIMLEPHH.

[lonsitue o0 anpaerugax Ha MpUMEpe YKCYyCHOro ampaeruna. OKucieHue
aJpJeruja B KUCIOTY.

OnHOOCHOBHBIE TIpejeibHbIE KapOOHOBBIE KHUCJIOTHI Ha MPUMEpPE YKCYCHOU
kucinotel. Ee cBoiictBa U mpumenenue. CTeapuHOBas KHUCJIOTa KaK MpPEICTaBUTEIb
AKUPHBIX KapOOHOBBIX KHUCIIOT.

Peakmuu stepudukanuym ¥ MOHITHE O CIOXKHBIX ddupax. KUpbl Kak CIOXHBIC
3(UPHI TIHIIEPUHA U KUPHBIX KUCIIOT.

[lonsiTue 00 amuHOKHUCIOTaX. Peakuuu mnonukoHAEHCAaUuH. belku, UX CTpoeHue u
OuoJsioruueckas poib.

[lonsitue 00 yrineBomax. I[roko3a, ee cBoilcTBa M 3HaueHue. Kpaxman u

1eJUTI0J103a (B CpaBHEHUU ), UX OUOJIOTHYECKas POJib.



HemoHncTtpauuu. Mogenn MoJeKyJd MeTaHa U JPYyTux  yIrJeBOAOPOJOB.
B3aumoneiictBue sTHiieHa ¢ OpOMHOW BOJOM M PAacTBOPOM I€pMaHraHaTa Kajus.
OOpa3npl sTaHona U raviepuHa. KauecTBeHHast peaklys Ha MHOTOATOMHBIE CHHUPTBHI.
[Tonyuenue ykcycHo-3TriI0BOTO 3dupa. OMbUIeHHE XUpa. B3anmoaeiicTBrue ritoKo3bl ¢
aMMUayHbIM pacTBOPOM oOKcuja cepeOpa. KauecTBeHHass peakiusi Ha Kpaxmad.
Jloka3zaTrenbCTBO HaMWuMs (YHKUMOHAIBHBIX TPYII B pPAcTBOPAX aMUHOKHUCIOT.
['openue OenkoB (1IepCTH WU NITUYBKX MEpbeB). [[BeTHBIEC peakiuu OeIKOoB.

JlaBopaTopHBIE OTBITHI.

14. M3rotoBneHne MoAeael MOJIEKYN YII€BOAOPOIOB.

15. CpoiicTBa riauuepuHa.

16. BzaumopeiictBue ritoko3bl ¢ ruapokcuaoM meau (II) 6e3 narpeBanus u npu
HarpeBaHUU.

17. BaumojeiicTBue KpaxMalia ¢ HOJq0M.

TEMA 6
O0001IeHHe 3HAHMIT IO XMMHH 32 Kypc OCHOBHOI1 mikoubl (10 yaca)

Ou3nyecKkuid CMBICH MOPSAKOBOTO HOMEpA dJIEMEHTa B NEPUOJUYECKOIN crcTeMe
xumuueckux aiementoB J[. W. MengeneeBa, HOMEpOB mepuoAa U TPYIIIHL.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB 3JEMEHTOB M HMX COCJAMHEHUU B IMEpPUOAAX U
rpynnax B CBETe TMPEJACTaBICHUH O CTPOCHHHM aTOMOB DJIEMEHTOB. 3HAu€HUE
HEPUOIUYECKOTO 3aKOHA.

Tunbsl XUMUYECKUX CBSI3€d M THUIIBI KPUCTAIMYECKUX peHIeTOK. B3anuMocBsi3b
CTPOEHHUS U CBOMCTB BELLECTB.

Knaccudukanus XuMHUUECKUX peakUui MO pa3iMyHbIM NpU3HAKaM (YUCIO U COCTaB
pearupyrommx M 00pa3yroIIMXcs BEUIECTB; TEMIOBOH 3 (EKT; HCIOIb30BAHNE
KaTaJn3aTopa; HallpaBJIEHUE; N3MEHEHUE CTETIEHEN OKUCIIEHUS! aTOMOB).

[IpocThlie U cloXKHBIE BellecTBAa. MeTauibl U HeMeTaJlibl. ['eHeTH4ecKue psiabl
MeTajlla, HEMETaula U MepexonHoro meramuia. Okcuasl (OCHOBHbIE, aM(OTepHbIE U
KUCJIOTHBIE), TUAPOKCUIBI (OCHOBaHUSA, aM(pOTEpHBIE THIPOKCUbI U KUCIIOTHI) U COJIU:
cocraB, Kiaccupukanus ¢ oOUIMe XMMHYECKHE CBOHCTBA B CBETE TEOPUU
AJIEKTPOJIUTHYECKON AUCCOLUALIMU U IPEICTABICHUN O MPOLIECCaX OKUCICHMUS.



3. TemaTnueckoe IJIAHUPOBAHUE C YKA3aHUEM KOJIUYECTBA YaC0B, OTBOAUMbBIX Ha

OCBOCHHE KAKI0H TeMBbI.

Tema ypoka

Ko.1-
BO
YacoB

BBenenue. O01masi XapakTepucTHKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKHUX PeaKIuil.

Iepuoanuyeckuii 3akoH u Ilepuoagnueckasi cucreMa XUMHUYECKUX JJIEMEHTOB
JI.A.MenaesieeBa 6 yacoB

1 | XapakTepucTrKa XHUMHYECKOTO dJIEMEHTa HA OCHOBAHUH €r0 MMOJI0XKEHUS B IIEPUOTNICCKOM 1
cucteMe xumMudeckux asemenToB JI.M1.MenpaeneeBa
2 | XapakTepucTUKa XHMHYECKOTO JJIEMEHTA HA OCHOBAHUU €r0 MOJI0XKEHUS B IIEPUOTNICCKOM 1
cucteMe xumMuueckux snemenToB J[.11.MenaeneeBa
3 | [lepexomHbIC 3JIEMEHTHI 1
4 | Tlepmoanueckuii 3aKOH U TIEpHOIMYECKas cucteMa XxuMuueckux aemeHToB JI.M.Meneneena 1
5 | CBoiicTBa OKCHIOB U OCHOBAHUH B CBETE TEOPUH DIIEKTPOIUTUICCKON JUCCOIUAIIMH U TTPOIECCOB 1
OKHCJICHUSI-BOCCTAHOBJICHHS
6 | CBoiicTBa KHCIIOT U COJICH B CBETE TEOPUH JIEKTPOJIUTHICSCKON JUCCOIMAIINH U TIPOIIECCOB 1
OKHCJICHUSI-BOCCTAHOBJICHHS
Tema 1. Metasuisl 15 yacon
7 | IloyoxeHue METaIOB B MIEPUONMUECKON CHUCTeMe XUMUYeCKuX dieMeHToB [[.M.MenneneeBa u 1
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. DU3NYECKIE CBOWCTBA METAJLIOB.
8 | XuMuueckue CBOMCTBA METAJIIOB. 1
9 | OGmwme moHATHS 0 KOppo3uu MeTauoB. CIUTaBbl, MX CBOWCTBA U 3HAYCHHE. 1
10 | Metamnsl B mpupoae. OO01mue crmocoObl X MOTyYEHUS. 1
11 | OOmas xapakTepucTUKa 3JIEMEHTOB TJIaBHOW NMOATPYNTIBI | TpymIbL. 1
12 | CoenuHeHNS MIETOYHBIX METAJUIOB. 1
13 | OOmas xapakTepucTUKa 3JIEMEHTOB TJIaBHOW MOATPYITIBI 2 TPYIIIHL. 1
14 | CoenuHeHus IEI0YHO3EMEBHBIX METAILIOB. 1
15 | AmtomuHUH, ero (GU3NIECKHEe U XUMHUYECKUE CBONCTBRA. 1
16 | CoenuHeHus aJIFOMUHUSA. 1
17 | XKene3so, ero pusnyueckue U XUMUIECKHUE CBOMCTBA. 1
18 | I'enetnueckue psapl xkemnesa (2) u xenesa (3). 1
19 | OGoO6maromuil ypoK Mo TeMe « XHUMHS METALIOBY. 1
20 | Pemenue 3a1a4y Ha onpe/esieHne BbIX0Aa TPOAYKTa PeaKkIuu 1
21 | KonTponwsHas pabora Nel o Teme «MeTtauiby. 1
Tema 2. CBoiicTBa MeTa/lJ10B M UX coefuHeHuil. [IpakTukym Nel 3 yaca
22 | Pemenue skcriepuMeEHTANBHBIX 3a71a4 10 TeMe «[loaydyeHne coelMHeHni METallIOB U U3y4eHUE 1
UX CBOWCTBY»
23 | Pemenue skcriepuMeHTANIBHBIX 337]a4 HA PAacliO3HABAHUE KATHOHOB METAIIJIOB. 1
24 | [lonydenue ampoTepHOro TUPOKCUIA U U3YUECHUE €r0 CBOMCTB. 1
Tema 3. Hemerasnbl 23 yaca
25 | OOmas xapakTepuCcTHKa HEMETAJJIOB. 1
26 | Bomopoy. 1
27 | OOmas xapaKTepHCTUKA I'aJJOTEHOB. 1
28 | Baxkneiimme coeIMHEHUS TaJIOTEHOB. 1
29 | Kucnopon. 1
30 | Cepa, e€ ¢puznyeckrue 1 XUMHUYECKHE CBOMCTRA. 1
31 | Oxcunsl cepbl. CepHast KMCIOTA U €€ COJIH. 1
32 | A30T u ero cBOMCTBA. 1
33 | AMMUaK 1 ero CBOMcCTBa. 1




34 | Conn aMMOHUSA, NX CBOHCTBA. 1
35 | A3oTHas KUCIIOTa U €€ CBOWCTBA. 1
36 | Conu a30THOHM M a30THCTOM KUCIOT. A30THBIE yI00pEHUsI. 1
37 | docdop, ero pusnUEcKue U XUMUIECKHAE CBOWCTBA. 1
38 | Coemunenus gocdopa. 1
39 | Yruepon, ero ¢pu3ndeckne U XUMHYECKHE CBOMCTBA. 1
40 | Okcuasl yraepona. CpaBHeHHE GU3NYECKUX U XUMUYECKUX CBOMCTB. 1
41 | YrospHas KucioTa 1 €€ coJiu. 1
42 | KpemHuii, ero (pmu3nveckrue 1 XMMHYECKHE CBOMCTBA. 1
43 | CunukatHasi IPOMBIIUICHHOCTh 1
44 | Pemenue pacueTHBIX 3a/1a4. 1
45 | O6oOmaromuii ypok 1o treMe «XHUMHS HEMETAIITIOB) 1
46 | KontpompHas pabora Ne2 o teme «HemeTamisn 1
Tema 4. CpoiicTBa HeMeTALJIOB M UX coeauHeHui. IIpaktukym Ne2 3 yaca
47 | Pemenue skciepuMeHTaNIbHBIX 337a4 1o TeMe «lloarpymnmna kuciopoaa» 1
48 | Pemenue SKCcriepuMEHTAIBHBIX 33/1a4 10 TeMe «[loArpymiier a30Ta u yriepoaay 1
49 | Ilomydenue, cobupaHre M pacro3HaBaHNe Ta30B (YIIEKHCIIOT0 Ta3a, aMMHaKa). 1
Tema 5. Oprannueckue coequHenus 10 yacon
50 | IIpenmet opranmdeckoit xumuu. CTpOCHHE aToMa yriepoa. 1
51 | IlpenenwpHbIC YrIeBOAOPOIBI — METAH U JTaH. 1
52 | HenpenenbHbBIE YIIIEBOIOPOJIBI — STHIICH. 1
53 | IlousTHE O MPEJACTBHBIX OJTHOATOMHBIX CIMpTaX. [ JTUICpHH. 1
54 | OgHOOCHOBHBIE IIPEIENIbHBIE KAPOOHOBBIE KUCIOTHI HA PUMEPE YKCYCHON KHUCIIOTHI. 1
55 | Peakuust arepudukaiiii 1 MOHATHE O CIOXKHBIX dpuUpax. 1
56 | XKupsl. 1
57 | Ilousitie 00 aMUHOKHKCIOTAaX U Oejikax. Peaknuy moJInKOHIEHCAI[N. 1
58 | IlonsTre 00 yrieBoaax. 1
59 | Ilonmmepsr. 1
60 | KonTponwsHas pabora Ne3 o Teme «OpraHu4ecKue COCTMHCHUS. 1
Tema Ne6 O6001eHe 3HAHNUM 32 KYPC OCHOBHO# mKoJibI 10 yacoB

61- | Ilepuomuueckuii 3akoH u [lepuoauueckas cucrema Xumuieckux nementoB [[.1.Meneneesa B 2
62 | cBeTe yueHHUs O CTPOCHUU aToMa

63- | CtpoeHue BemecTBa 2
64

65- | Kimaccbl XUMHUYECKUX COSAMHEHUI B CBETE TEOPHUH AIIEKTPOJIUTUYECKOM JUCCOIIUAIIUN. 4
68

69- | UtoroBas koHTpoJibHAsE pabota Ne4 u ee aHaU3 2

70




