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Pabouas mporpamma coctaBieHa B cootBeTcTBUM ¢ ®I'OC OOO (yTBEepKIAeH MpPUKA30M
MunoOpuayku P® or 17 nmexadpst 2010 roga Nel897), ®OIT OOO (yrBepkIcHa MPHKA30M
MunucrepcrBoM npocseinerus PO or 18.05.2023 r. Ne370), Ha ocHoBanuu mnporpammbl H.H.
['apa (Xumusa. Paboune mporpammsl. Ilpenmernast nuaus yueOnukoB I.E. Pymsutuca u @.I.
®denpamana. 8-9 kinaccel. — M.: IIpocsenienue, 2013 .).

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O TPEJIMETA

B pe3yabTare H3ydyeHus Kypca XuMHsl B OCHOBHOIi 1IKoJ1€:
BeinyckHUK Hayuumca:

® ONNCHIBAaTh CBOWCTBA TBEPIBIX, JKUIKUX, ra3000pa3HBbIX BEIIECTB, BBIIEIAL HX
CYIIECTBEHHBIE IPU3HAKHY;

® XapakTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOEHHUIO U CBOMCTBAM, YCTaHABIMBATh
NPUYHHHO-CJIEICTBEHHBIE CBS3U MEKIY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

® pacKpbIBaTb CMBIC]I OCHOBHBIX XHUMHMUYECKHMX HOHATUI: aroM, MOJeKyJa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, BAJEHTHOCTb, MCIIOJIb3YS
3HAKOBYIO CHCTEMY XHUMHU;

e 1300paxkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XMMUYECKUX (opMyd u
CYIIHOCTh XMMHYECKHX PeaKlUil ¢ HOMOIIBI0 XUMUYECKUX YPaBHEHUI;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJICKYISIDHYIO W MOJISIPHYIO MacChl BEIIECTB, a
TaK»e MacCOBYIO JIOJIF0O XUMUYECKOT'0 3JIEMEHTa B COETUHEHUSX;

® CpaBHMBATH IO COCTaBY OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

¢ KIAaCCH(PHUIUPOBATH OKCHIBI U OCHOBAHHS 10 CBOWCTBAM, KHCIOTHI M COJIA — IO
COCTaBYy;

® ONKCHIBAaTh COCTaB, CBOMCTBAa M 3HAueHHe (B MPHUPOAE U MPAKTHUYECKOMH
JIeATEIbHOCTH 4eJI0BEeKa) IMPOCTHIX BEIIECTB — KUCJIOPO/ia U BOAOPOIa;

® J[aBaTh CPABHUTEJIbHYIO XapaKTEPUCTUKY XMMHUYECKUX HJIEMEHTOB M BaXKHEMIINX
COEJIMHEHUI €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAJUIOB U IaJIOTEHOB;

® [10JIb30BaThCs Ja0OPATOPHBIM 000PYIOBAHUEM M XMMHUYECKON MOCY10M;

® TIPOBOJWUTH HECIOXXHBIE XMUMHUYECKHE OIBITHI W HAaONIONEHHUS 3a W3MEHEHHEM
CBOWCTB BEUIECTB B TMPOIECCe WX MPEBpAIlCHUI; COONIONAaTh TPaBWIa TEXHHUKH
0€30IacCHOCTH MIPU MPOBEIEHUH HAOIIOCHUHN U OIIBITOB;

® pa3nuyaTh SKCIEPUMEHTATBHO KHUCIOTHI W MICJOYH, MOJB3YSICh WHINKATOPAMHU;
0CO3HATh HEOOXOAUMOCTh COOIIOACHHS Mep 0€30MacCHOCTH MPU OOpaIeHUH C KUCIOTaMu U
IIeJI0YaMHU.

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHYCECKHUX MMOHATHA H NPpUMCHATh JOTH

HOOHATHA IPH ONMHMCAHWH BEIICCTB U UX HDGBDaH.[CHHﬁ.

BBIHyCKHI/IK NOJAYYUM BO03MOHCHOCHb HAYYUMbCA.

® [IPOrHO3UPOBATH CBOHCTBa BCOICCTB B 3aBUCHMOCTH OT HX KAa4YCCTBCHHOI'O COCTaBa,

BO3MOKHOCTH MPOTCKAHUA XUMHYCCKHUX HDGBDaH_ICHI/If/i B Pa3JINMYHbBIX YCIOBUAX,

® TPaMOTHO OOpaIIaThCs ¢ BEMIECTBAMH B IIOBCEHEBHOM JKU3HU;

® 0CO3HaBaTh HEOOXOIUMOCTH COOJIOJICHUS TPABHJI DKOJOTHYECKH O€30MacHOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOIHON cpefie;

® JTIOHUMATh CMBICII N HCO6X0}II/IMOCTB CO6J'II-O)1€HI/I$I Hpe)lHPIcaHI/Iﬁ, Hpennaraeme B
MHCTPYKIUSAX 110 UCTIOJIB30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.;



® JCIOJBH30BaTh MPHOOPETEHHBIC KIIIOUEBHIE KOMIETCHTHOCTH MPH BBIMOJHEHUU
HCCJICIOBATEIbCKUX TPOEKTOB IO HM3YYCHHIO CBOWCTB, CIIOCOOOB TOJYyYeHHUS |
pacro3HaBaHus BEIIECTB;

® pa3BUBaTh KOMMYHUKATUBHYI KOMIIETEHTHOCTb, UCIIOJb3Ys CPEICTBA YCTHOIO U
MACbMEHHOTO OOIIEHUS, MPOSBIISITh TOTOBHOCTh K YBOKCHHIO WHOW TOUYKH 3pPEHUS IPHU
00CYXICHUU PE3yJbTaTOB BBITIOJIHEHHON PaOOTHI;

e OOBCKTUBHO OIICHWBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKHX MPOIEccax,
KPUTUYECKH OTHOCHUTHCS K IICEBJIOHAy4YHOW HWHGOpPMAIMH, HEI0OPOCOBECTHOM pEKJIame,
Kacarollecsl UCIOIb30BaHUS PA3JIUYHBIX BEIIECTB.

Iepuoauyeckuii 3aK0OH M MEPUOANYECKAS CHCTEMA XUMHYECKHX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue BelecTBa.

BeinyckHuK Hayuumcs:

e xiaccu(PHUIIMPOBATh XUMHUYECKUE IIEMEHTHI Ha METAJIbI, HEMETAJIIbI, DJIEMEHTHI,
OKCH/IbI ¥ TUJIPOKCHIBI KOTOPBIX aM(POTEpPHBI, U HHEPTHBIE JIEMEHTHI (Ta3bl) JIJIs1 OCO3HAHUS
BAKHOCTH YIOPSAIOYEHHOCTH HAYYHbBIX 3HAHUN;

® packpbIBaTh CMbICH Ilepuoauyeckoro 3akona /.M. Menneneena;

® OIKCHIBAaTh W XapaKTEPU30BaATh TAOIMUYHYIO (HOPMY MEPUOTUICCKON CHCTEMBI
XHUMHYECKHUX DJIEMEHTOB;

® XapaKTEpHU30BATh COCTaB aTOMHBIX SIJI€P U PACHPEACIICHUE YHCIA SJIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX JJIEMEHTOB MAajbIX IMEPUOIOB MEPHOIUYECKON
CHCTEMBI, a TAK)KE Kalus ¥ KaIbIINI;

® pa3MyaTh BHJbBl XWMHYECKOM CBSI3UM: HOHHYK, KOBAJICHTHYIO IOJSPHYIO,
KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

e 1300paxkaTh SJEKTPOHHBIE (POPMYJBI BElIECTB, OOpPa30BaHHBIX XMMHUYECKUMHU
CBSI3SIMU PA3HOTO BHJIA;

® BBIIBJIATH 3aBUCHMOCTh CBOWCTB BEIIECTBA OT CTPOECHUS €r0 KPUCTAIIIMYECKOU
pemnieTku (MOHHOM, aTOMHOM, MOJIEKYISIPHON, METAJUTHUECKOH );

® XapakTepU30BaThb XMMHUYECKHE DJIIEMEHTBI M HUX COCIMHEHHUS Ha OCHOBE
MOJIO’KEHUS IIEMEHTOB B MIEPUOIUYECKON chCTEME M OCOOEHHOCTEN CTPOSHHS X aTOMOB;

® OINHWCHIBATH  OCHOBHbIE  mpeanocbulkn  oTtkpbiThss .M.  MenneneeBsim
MEPUOANYECKOr0 3aKOHA M TNEPUOJMYECKOM CHUCTEMBl XHMHYECKHX JJIEMEHTOB U
MHOT000Pa3HYI0 HAYUYHYIO ACSITETbHOCTh YUEHOTO;

® XapakTepU30BATh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE NEPUOAUYECKOIO
3aKOHA U MEPUOIUUECKON CUCTEMBI XUMUYECKUX d1eMeHTOB [[.M1. Menneneesa;

® 0CO3HABaTh HAy4YHBIE OTKPBITUS KaK pPE3yJbTaT JUIMTEIbHBIX HAOIIOICHUMH,
ONBITOB, HAYYHOHN MOJIEMHUKH, TIPEOJOJIEHHS TPYTHOCTEN U COMHEHUH.

BrIyCKHUK noyuum 603mMOHCHOCb HAYUUMbCAL.

® (OCO3HaBaTh 3HAYEHWE TEOPETUUYECKUX 3HAHUM JJII MPAKTHYECKOM AEATEIbHOCTH
YeJI0BEKa;

® OIKCHIBaTh M3YUYEHHBIE OOBEKTHI KaK CHUCTEMBI, MPUMEHSS JOTHKY CHCTEMHOTO
aHaIMn3a;

® [IPUMEHATH 3HAHUSA O 3aKOHOMEPHOCTAX MNEPUOAUYECKONM CHCTEMBI XMMHUYECKUX
AJIEMEHTOB JIJII OOBSICHEHUS Y TIPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIIECTB;



e pa3BuBaTh HMH(POPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEACTBOM  YIiyOJeHus
3HaHUM 00 MCTOPUM CTAHOBJIIEHUS XUMMUYECKOW HAyKH, €€ OCHOBHBIX IOHATHUH,
NEPUOANYECKOIO 3aKOHA KaK OJHOI0 M3 BAXKHEHIIMX 3aKOHOB IIPUPOJABI, a TaKXKE O
COBPEMEHHBIX JOCTHIKCHHUAX HAYKU U TEXHUKH.

MHuoroo0pa3une XuMH4eCKMX pPeaKkuuid.

BeinyckHuK Hayuumcs:

® OOBICHATH CYyTh XUMUYECKHUX IIPOLIECCOB;

® Ha3bIBAThH [IPU3HAKU U YCIOBUA IPOTEKAHNS XUMUYECKUX PEAKLIUN;

® YCTAaHABJIMBAThH MPUHAJJICKHOCTh XUMHUYECKOW PEAKIUU K ONPEEICHHOMY THUITY
0 OJIHOMY U3 KJIacCU(UIMPOBAHHBIX TPU3HAKOB:

1) mo uuciay M COCTaBy HCXOJHBIX BEHIECTB U MPOIYKTOB peakiuu (peakuuu
COEIMHEHUS, Pa3NIO’KEHUSs, 3aMEIIeHUs U 0OMEHa);

2) WO BBIICICHHUIO WM TMOTJIOLIEHUIO TEIJIOThl (PEeaKkiUu SK30TePMHUECKUE H
SHIOTEPMUUYECKHE);

3) MO0 M3MEHEHMIO CTETECHEW OKUCICHHUS XUMUYECKHX DJIEMEHTOB (OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN);

4) mo oO6paTUMOCTH TIporecca (peakiuu 00paTUMbIE U HEOOPATHUMBIE);

® Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XUMUYECKHUX PEAKIUH;

e Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

® COCTABJISITH YPAaBHEHUS DJIEKTPOJMTHUYECKOM JAMCCOLMALMM KUCIOT, IIETOYeH,
CoJiell; TOJNHBbIE U COKpAaIIeHHbIE HOHHBbIE YpaBHEHHUS peakiuuid oOMeHa; ypaBHEHUs
OKHCIIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKLIUN;

® TIPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHX peakmuii 1mo (opMmysiaMm / Ha3BaHUSM
UCXOJHBIX BEIECTB; OMPEAENsATh HCXOAHbIE BemecTBa Mo ¢opMynaM / Ha3BaHUSAM
MPOJIYKTOB PEAKLIUH;

® COCTAaBJISITh YpPaBHEHHUS PEAKIUW, COOTBETCTBYIOIIUX IOCIEAOBATEIIBHOCTU
(«enoukey») MpeBpalleHuil HEOPraHUIECKUX BEIIECTB PA3TUUYHBIX KJIACCOB;

® BBIIBISITH B TIPOIIECCE OKCIEPUMEHTA TMPU3HAKH, CBUICTEIBCTBYIOIIHE O
MPOTEKAHUU XUMHUYECKON peaKIlnu;

® TOTOBUTH PACTBOPHI C ONPEEICHHON MAaCCOBOM J0JIel PAaCTBOPEHHOIO BEIIECTBA;

® ONpeleNsaTh XapakTep Cpeapl BOJHBIX PAaCTBOPOB KHUCIOT M IIEJIOYEH IO
M3MEHEHUIO0 OKPACKH UHJIUKATOPOB;

® IIPOBOJIUTH KAYECTBEHHBIE PEAKIMHU, TOATBEPXKIAIOIINE HAIMYUE€ B BOJHBIX
pacTBOpax BEILECTB OTACIbHBIX KATUOHOB U aHUOHOB.

BoInyCKHUK noyuum 603MoHCHOCHb HAYYUMBCA.

® COCTaBJISITh MOJICKYJSIDHBIE W TIOJIHBIE WOHHBIE YpaBHEHUS IO COKPAIICHHBIM
MOHHBIM YpaBHEHUSIM;

® TPUBOAWTH MPUMEPHI PEAKITNN, TTOATBEPIKIAIONINX CYIECTBOBAHUE B3aUMOCBSI3U
MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHWYECKHUX BEIECTB;

® TIPOTHO3UPOBATH PE3YJIbTATHl BO3JEHCTBUS PaA3IUYHBIX (DaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKIINN;

® TPOTHO3UPOBATH PE3yAbTaThl BO3JACHCTBUS Pa3NUYHBIX (PAKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.



MHuoroo0pa3ue BelecTs.

BeintyckHUK Hayuumca:

e OmpenensaTh MNPUHAMICKHOCTh HEOPraHWYECKHMX BEUIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIII: METAJIbI U HEMETAILJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIHU;

® COCTaBJIATH (POPMYJIbI BELIECTB 110 UX HA3BAHUSIM;

® OMNpeJEsATh BAJICHTHOCTh U CTETICHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBIATH (POPMYJbl HEOPraHUYECKUX COCAMHEHHM [0 BAJIEHTHOCTAM U
CTCTICHSIM OKHCIICHUS JJIEMEHTOB, a TaKXKe 3apsjiaM HOHOB, YKa3aHHBIM B Ta0JuIle
PacTBOPUMOCTU KUCJIOT, OCHOBAaHUH U COJICH;

® OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS (U3MUECKUX U XUMHYECKHX CBONCTB
MPOCTHIX BEIECTB M UX BBICHIMX OKCHUJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MEPHOJIOB;

e Ha3plBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapaKTepHbIC IJi1 TPYMII OKCHUJIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX.

e Ha3plBaTh OOIIME XHMMHUYECKHE CBOWCTBA, XapaKTEpHbIE IS KaXKIOro Kiacca
BEIIIECTB;

® MPUBOAWTH NPUMEPHl pEAKUUW, TMOATBEPKAAOIMX XUMHUYECKHE CBONCTBA
HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHHH U COJEH;

® OMmpeneNsaTh BEUIECTBO — OKUCIUTEIh M BEIIECTBO — BOCCTAHOBHUTEIb B
OKHUCJIUTEIIbHO — BOCCTAHOBUTENBHBIX PEAKIIHSIX;

® COCTaBJISITH DJIEKTPOHHBIN OalaHC MO MPE/JIOKEHHBIM CXeMaM PeaKInid;

® TMPOBOJUTH JAOOPATOPHBIE OMBITHI, IMOATBEPKAAIONINE XUMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

® TMPOBOJUTH JIAOOPATOPHBIEC OMBITHI MO MOMYYEHUIO M COOMpAHUIO Ta3000pa3HbIX
BEILECTB: BOJAOPOJA, KHUCJIOPOJAA, YIJIEKUCIOrO Ta3a, aMMMAaKa; COCTaBIIATh YpPaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

® IIPOBOIMTH PCAKIHH, ITOATBEPKIAKOMINC Ka4YeCTBEHHBIH COCTaB Pa3JINYHbIX BCHICCTB:
pacro3HaBarh OIBITHBIM MyTEM XJOpHI-, OpoMUA-, HOIWA-, KapOoHart-, ¢ocdar-, cunmkar-,
cym,(paT—, THUAPOKCHUA-NOHBI, KATHUOHBI aMMOHHA U HOHBI U3YYCHHBIX MCTAJJIOB, IPUCYTCTBYIOIIHC B
BOJHBIX PaCTBOpax HECOPraHM4YCCKUX BCHICCTB.

BBINyCKHUK TTOIYYUT 803MOHCHOCL HAYHUUMBCSL:

* TPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOIUMOCTh COOJIIOICHHSI MIPABHIT SKOJIOTUYECKH 0€3011aCHOTO
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJAHON CpelIE;

* MOHUMATh CMBICTT U HEOOXOIUMOCTh COOMIOACHUS MPEANMCAHU, MTpeaIaraéMbixX B
WHCTPYKIUAX 110 UCTIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* HCIIOJI30BAaTh MPHOOPETEHHBIC KIIOYEBBIE KOMIETEHTHOCTH IPHU BBINOJIHEHUU
UCCIIEIOBATENILCKUX TPOEKTOB IO HW3YYEHHIO CBOWCTB, CHOCOOOB TMOJIy4eHUS U
pacro3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, MUCIIOJB3YsI CPEACTBA YCTHON W
MMCbMEHHOW KOMMYHHUKAIlUU TIpu paboTe ¢ TEeKCTaMH YyYeOHHWKAa W JIOTIOJIHUTEITHHOMN
JUTEPATYPOH, CIIPAaBOYHBIMU TAOJIHMIIAMH, MPOSBIISATH TOTOBHOCTh K YBOKCHUIO WHOM TOYKH
3peHus IpHu 00CYKIEHUU Pe3yIbTaTOB BHIMOTHEHHON pabOTHI;



* OOBEKTUBHO OLIEHMBAaTh MH(OPMAIMIO O BELIECTBAX M XMMMUYECKHX Ipoleccax,
KPUTUYECKH OTHOCUTBCS K IICEBAOHAYYHOH WH(OpManuu, HeI0OpOCOBECTHOM peKiame,
KACArOLICICs UCII0JIB30BAaHUS PA3JIUYHBIX BELIECTB.

* OCO3HAaBaTb 3HAYCHUE TEOPETUYECKUX 3HAHUU I NMPAKTHUYECKOMW NESITEIBHOCTU
YEJI0BCKA;

* ONUCHIBATH M3y4YEHHbIE OOBEKTHI KaK CHCTEMbI, NIPUMEHSS JIOTUKY CHUCTEMHOIO
aHaJIN3a;

* IPUMEHATH 3HAHUSA O 3aKOHOMEPHOCTSAX IEPHUOJUYECKON CHCTEMbl XMMHYECKHX
3JIEMEHTOB J1JIs1 O0BACHEHMSI U IIPEABUICHHSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YIIIyOJICHUsI 3HAHUH
00 MCTOpPUM CTAHOBJIEHMSI XMMMUYECKON HAyKH, €€ OCHOBHBIX IOHATUMN, MEPHOIUYECKOIO
3aKOHa KaK OJHOT0 W3 BAXHEHIIMX 3aKOHOB IPHUPOABI, a TaKXKe O COBPEMEHHBIX
JOCTHKCHUAX HAYKU U TEXHUKHU.

* COCTaBJIATb MOJIEKYJIADHBIE W IIOJHBIE HOHHBIE YpPAaBHEHUS IO COKpaLIEHHBIM
VOHHBIM YPaBHEHUM;

* [IPUBOJUTH IPUMEPBI PEAKLMM, MOATBEP)KIAIOLUINX CYLIECTBOBAHUE B3aUMOCBS3U
MEXJly OCHOBHBIMHU KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

* MPOTHO3UPOBATh PE3YJbTAThl BO3JCHCTBHS Pa3IMYHBIX (DAaKTOPOB HA M3MEHEHHE
CKOPOCTH XMMHYECKOU PEaKLIUH;

* IPOTHO3MPOBATH PE3YAbTATHI BO3ACUCTBHUS PA3IMYHBIX (DAKTOPOB Ha CMEIICHHE
XUMHYECKOIO0 PaBHOBECHS.

* IIPOTHO3UPOBAaTh XHMUYECKUE CBOMCTBA BEIIECTB HAa OCHOBE MX COCTaBa M
CTPOCHMUS;

* IPOTHO3MPOBATH CHOCOOHOCTh BEIIECTBA NPOSBIATH OKUCIUTENbHBIE WIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEH OKUCIICHUS DJIEMEHTOB, BXOIAIIUX B €ro
COCTaB;

* BBIABJIITH CYLIECTBOBAHME TI'€HETUYECKOM B3aMMOCBS3M MEXK/Iy BEIIECTBAMHU B
pAdy: IPOCTOE BEIECTBO — OKCUJ — TUAPOKCUT — COJIb;

* OpPraHM30BbIBaTh, IPOBOJUTH YYEHHUYECKHE MPOEKTHI 110 MCCIIEIOBAHUIO CBOMCTB
BEIL[ECTB, UMEIOIINX BAJKHOE IPAKTUYECKOE 3HAUYCHHUE;

® IPUMCHATH OCHOBHBIC OICpalUuH MBICTIUTEIILHOM JCATCIBbHOCTH — aHaJIu3 W CHHTEC3,

CpaBHCHHUC, O606H.IGHI/I€, CUCTCMATHU3alUI0, BBISABJICHUC ITPUYINHHO-CIICACTBECHHbBIX CBsI3CH —
JJ1d U3Yy4YCHUA CBOMCTB BC€IICCTB U XUMHNYCCKUX peaKHHfI, €CTCCTBCHHO- HAYYHBIC MCTObL

NO3HAHUsI — HAOJIOEHUE, W3MEPEHHE, MOJCTUPOBAHUE, AKCIEPUMEHT (peajbHBId MU
MBICJICHHBIN)

COIEPKAHUE YYEBHOI'O TPE/IMETA

8 kuracc.
Paznen 1. OcHoBHbIe NOHATHA XMMHH (YPOBeHb aTOMHO-MOJIEKYJISIPHBIX

NnpeacTaBJIeHui)

HpCI[MCT XMMHH. XHMHS KaK 4YacThb €CTECTBO3HaHHUA. BemiecTBa M HX CBOMCTBA.

Yuctele B€IIECTBA M CMCECH. MCTOI[I)I IIO3HAaHUsA B XHUMHH!: Ha6J'IIOJIeHI/Ie, OKCIICPUMCHT.

[Tpuems! O6e3omacHO paboThl ¢ 000pyIOBaHUEM U BelecTBaMu. CTpoeHHe MJIaMeHH.

YucTeie BemecTBa 1 cMecu. CrmocoObl OYUCTKHU BEIIECTB: OTCTauBaHKe, (PHIIBTPOBAHUE,

BBIITAPUBAHUEC, KpUCTAJUIM3alusa, AUCTUILIALONA. du3nyeckue W XUMHYECKHE SBICHHUS.
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XnuMuyeckue peakuud. lIpH3HakM XMMHUYECKHMX pPEaKUUU M YCIOBUS BO3HUKHOBEHHUS H
TEYCHUS] XUMUYECKUX PEAKLIUMN.

ATOMBI, MOJEKYyJbl M HOHBL. BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSPHOIO
ctpoenusi. Kpucramnmyeckue n amopdubie BemecTBa. Kpucrajummdeckue penieTku: MOHHAS,
aToMHas ¥ MoJeKyysipHas. [IpocTeie U Cil0kKHBIE BelecTBa. XUMHUECKUHN 2JIEMEHT. MeTalisl
U HeMeTauibl. ATOMHas equHuna Maccbl. OTHOCUTENbHAs aTOMHAas Macca.  SI3bIK XMMHH.
3HAKM XHMHYECKMX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA. XUMHYECKHE
dopmynbl. OTHOCUTENBHAS MOJIEKYJIApHast Macca. KauecTBeHHBIH U KOJIMYECTBEHHBIH coCTaB
BelllecTBa. Beluncnenus no xumuueckum ¢popmynaMm. MaccoBasi oI5l XMMUYECKOTO JIEMEHTa
B COCIMHEHUMU.

BanentHoCcTh XxuMHMUecKHX 351eMeHTOB. OrmpezneneHue BaJEHTHOCTH 3JIEMEHTOB I10
dopmymnam OuHapHbix coenuHeHud. CocTaBleHHE XHUMHUYECKUX (opMya OHHAPHBIX
COCIMHEHUH 110 BAJICHTHOCTH.

ATOMHO — MOJEKYJSIPHOE YYE€HHE. 3aKOH COXpaHEHMsI Macchl BewlecTB. JKu3Hb u
nestensHOCTh M.B. JIoMoHOCOBa. XuMuueckue ypaBHeHUs. TUIIbI XUMUYECKUX PEAKLIUM.

Kucnopon. Haxoxnenue B mnpupozpe. Ilonydenue kucinoposa B saboparopuu M
IIPOMBIIUIEHHOCTH. PU3NYECKHME U XMMHUYECKHE CBOMCTBa Kuciopona. I'openue. Okcunusl.
[Tpumenenue kucnopoga. Kpyrosopor kucinopona B npupoje. O30H, auloTponusi KUCIOPOAa.
Bo3znyx u ero cocras. 3ammra aTMOCEpHOTO BO3AyXa OT 3arpsi3HEHHIA.

Bomopon. Haxoxnenne B mpupone. [lomyuenue Bomopona B J1abopaTtopuu U
MPOMBIIUIEHHOCTH. Du3nueckne W XHMUYECKHME CBOMCTBa Bojaopoaa. Boxopox —
BOCCTaHOBHUTEJb. Mepbl Oe30nacHOCTH Ipu paboTe ¢ BogopooM. [Ipumenenue Bogoposa.

Bopna. Meronb! onpezenenus cocraBa BOAbl — aHAJIN3 U cuHTE3. Pu3nyeckue cBoicTBa
BOJIbl. Boja B mpupojie v crocoObl ee OUUCTKH. A3panus Boabl. XUMUYECKHE CBOICTBA BOBI.
IIpumenenue Boael. Boxa — pactBopurens. PactBopuMocTs BelecTs B Boae. MaccoBas 101
PacTBOPEHHOI'O BEILIECTBA.

KomnuectBeHHuble oTHOWIEHUST B XuMuHU. KommuectBo BemiectBa. Monb. MosspHas
Macca. 3akoH ABoraapo. MomsipHbeiii 00beM ra3oB. OTHOCHTENbHas TUIOTHOCTh Ta30B.
OObeMHbIE OTHOLLIEHUS Ta30B IPU XUMHUECKHUX PEAKIIMSIX.

Baxneiimue ki1accbl HEOpraHMUECKUX coeMHEeHnH. OKCHUIBL: COCTaB, KJIacCU(pUKALIKSL.
OcHoBHBIE M KHUCJIOTHBIE OKcHAbl. HomeHnknarypa okcuaoB. PU3NYECKHME M XUMHYECKHE
CBOMCTBA, MTOJIy4YEHUE U IPUMEHEHUE OKCUIIOB.

I'mopoxcunpl. Knaccudukamust runpokcunoB. OcHoBanus. CoctaB. Hlenmoun wu
HepacTBOpUMbIe OCHOBaHMA. HomeHkmarypa. ®Pusndyeckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. Peakuus Heitpanuszanuu. [lomyuyenue u npumeHeHre ocHOBaHUM. AM(oTepHbIe
OKCH/JIbI U TUIPOKCHUIBI.

Kucnotsl. Cocras. Kiaccudpukanus. Homenknarypa. @usndeckue M XUMHUYECKUE
CBOICTBA KUCJIOT. BBITECHUTENBbHBINA PsAJl METAJLIOB.

Comu. CocraB. Knaccudpukanus. Homenknarypa. ®Pusndeckue CBOHCTBa COJEH.
PactBOopuMOCTh coneit B Boje. XuMuueckue cBoiicTBa cosneid. CriocoObl MoryueHus colie.
IIpumeHeHue conei.

I'eneTndeckas CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX COCAUHEHUMN.

Hemoncmpayuu. O3nakomnenue c¢ o0paszyamu HnPOCMbIX U CIONCHLIX GeUjecma.
Cnocobvl ouucmku eewjecme: KpUCMAaiiuzayus, oucmuiiayus, xpomamozpagus. Onvimul,
noomeepicoaioujue 3aKOH COXPaAHeHUs MAccbl BeUecms.



Tlonyuenue u cobupanue KUCI0po0a mMemooom 8blmecHeHUs 8030YXAd U B00bL.
Onpeodenenue cocmasa 8ozoyxa. Konnekyus negpmu, KamenHoz2o y2isa u npoOyKmos ux
nepepaoomxu.

Ionyuenue sooopooa 6 annapame Kuna, npoeepka 6000pooa Ha YUCmMomy, 2opeHue
8000p00a, cobuparue 6000po0a MemoOOM 8blMeCHeHUS 8030YXA U BOObL.

Ananuz 600vl. Cunmes 600bi.
3Haxomcmeo ¢ obpasyamu okcuoos, KUuciom, ocHosanuil u conell. Heimpanusayus
WENoYU KUCIOMOLL 8 NPUCYMCIMEUU UHOUKAMODA.

Jlabopamopusie onvimol. Paccmompenue eujecms ¢ pasiudHblMu huuUuecKumu
ceovicmeamu. Pazoenenue cmecu ¢ nomowvto macHuma. Ipumepuvl puzuyeckux u Xumuyeckux
saenenuil. Peakyuu, unirocmpupyowjue 0CHO8Hble NPUSHAKU XAPAKMEPHBIX PeaKyUl.
Pasnoocenue ocnosnoeo kapobonama meou (11). Peakyus 3amewjenus meou sicene3om.

Os3HakomaeHue ¢ 00pasyamu OKCUoos.

Bzaumooeiicmeue 6o0opooa ¢ okcudom meou (11).

Onvimsi, noomaepaoicoaroujue XUmMuieckue c8oLcmea KUCI0m, OCHOBAHUIL.

Ilpakmuueckue pabomot

o [Ipuemul 6ezonacHoti pabomsi ¢ 06opyoosanuem u gewgecmeamu. Cmpoerue
naameHuU.

e Oyucmka 3a2psA3HEHHOL NOBAPEHHOLL COU.

e [lonyuenue u ceolicmea Kuciopooa

o [lonyuenue 600opooda u uzyuenue e2o c8oUCma.

e [Ipucomosnenue pacmeopos coeli ¢ ONpPedeéHHoU MaccoBoll Ooell
PACmEopEHHO20 Geujecmad.

e Peuienue sxcnepumeHmanvbHulx 3a0ay no meme « OCHOGHble K1ACCHl
HeOp2aHuyecKux coOeOuHeHul».

Pacuemmnuwle 3a0auu:

Buvluucnenue omnocumenvHot MONeKyIApHOU MAcCCyl gewecmea no gopmyie.
Buiuucnenue maccosoti 0onu snemenma 6 Xumuyeckom coeournenuu. Yemanoenenue
npocmetiuieli popmynvl gewecmea no Macco8biM 00AM INEMEHMO8.

Haxoorcoenue maccosoii 0onu pacmeopénnozo eewyecmea 6 pacmeope. Buiuucnenue
Maccvl pacmeopéHHo2o eewecmaa U 8600bl 01 NPUSOMOBILEHUS PACMBEOPA ONPEeOeNEéHHOU
KOHYEeHMpayuu.

Ob6véMHbIe OMHOWEHUS 24308 NPU XUMUYECKUX PeaKYUSX.

Buluucnenus no xumuueckum ypasHenusm mMaccol, 00béma U KoIu4ecmaa eeujecmasd
00H020 U3 NPOOYKMOE PeaKyuu no Macce UCX0OH020 8eujecmaed, 00bEMY Ul KOIUYEeCma)y
seujecmaa, cooepacaujeco onpedeénnyIo 000 npumecell.

Paspnen 2. Ileprnoanyeckuii 3aK0H ¥ MEPUOANYECKAS CHCTEMAa XUMHYECKHX
3jaeMenTOB JI.1. MenneneeBa. Ctpoenune aroma.

[lepBble TOMBITKH KIACCU(PUKANUUA XUMHYECKHX dyieMeHTOB. [loHsTHe o rpymmax
CXOJHBIX 0JJIEMEHTOB. EcTecTBeHHbIE ceMeHCTBa IIEJOYHBIX METAJJIOB UM TajOT€HOB.
bnaropoansie rassl. Ilepuoanueckuii 3axon .M.Menneneesa. Ilepuoanueckas cucrema Kak
€CTEeCTBEHHO — Hay4dHOe KiaccuuKaius XUMUYECKUX »dJeMeHTOB. Talnuunas ¢dopma
MpEACTABICHUS  KiIaccuPukanmuu  XUMHAYECKHX  dJeMeHTOB.  CTpykTypa  TaOIHIIBI
«Ilepuonnueckas cuctema xumuyeckux aneMmenTon J[.M. MenneneeBa» (kopotkast ¢popma): A-
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u b- rpynnei, nepuoapl. OuznUecKUid CMBICI MOPSIKOBOTO 3JIEMEHTa, HOMEpa Mepuoa,
HOMeEpa IPYIIIbI (U1 3JIEMEHTOB A-TpyIIin).

CrpoeHne aToma: siIpo M JIEKTpoHHas 06onouka. CocTaB aTOMHBIX siZiep: MPOTOHBI U
HelTpoHsbl. M30TOmBI. 3aps1 aTOMHOTO Spa, MaCCOBOE UMCIIO, OTHOCUTEIbHAS aTOMHAsl Macca.
CoBpemenHast QOpMyITHPOBKA MOHATHS «XUMHUYECKHUIA AIIEMEHT.

DOnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYeCKOM YpOBHE (JIEKTPOHHOM
cioe), ero €MKOCTH. 3alojHEHHE JJIEKTPOHHBIX CJIOEB Yy aTOMOB 3JEMEHTOB IEPBOrO —
TpeTbero nepruooB. CoBpeMeHHast OopMyTUPOBKA MEPHOTUIECKOTO 3aKOHA.

3HayeHue mnepuoandeckoro 3akoHa. Hayuneie npoctmwkenus J.M. Mengeneesa:
UCIIPaBJICHUE OTHOCUTEIBHBIX ATOMHBIX MAcC, MPEJCKAa3aHWE CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XMMUYECKHX 3JIEMEHTOB B MEpHOIUYecKOoM cucreme. Ku3Hp U
nestenbHOCcTb J[.M. Menneneena.

Hemoncmpayuu:

Qusuueckue ceolcmea WeroyHvlx Memainos. Bzaumooleiicmeue oxcuoos Hampus,
MmazHus, ¢ocopa, cepvl ¢ 6000U, uUccreO08aHUe CBOUCME NOLYYEHHbIX HPOOYKMOS.
Bzaumooeiicmeue wuampus u kams ¢ 6ooou. QDuauueckue C8OUCMBA  2ANI02EHOS.
Bzaumooeticmeue anomunus ¢ xnopom, 6pomom u tiooom.

Pa3nen 3. Ctpoenue BemecTna.

DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX dJeMEHTOB. OCHOBHBIE BHJIBI XUMHUYECKOUH
CBSI3U: KOBAJICHTHAs HETIOJISIPHASI, KOBAJICHTHAs MOJIsIpHAsi, MOHHAsl. BaIeHTHOCTB 3JIEMEHTOB B
cBeTe JJIEKTpoHHOM Teopuu. CreneHb okucieHus. IlpaBuna omnpeneneHus creneHeu
OKHUCJICHUS 3JIEMEHTOB.

Hemoncmpayuu:

Conocmasnenue QU3UKO-XUMUYECKUX CBOUCME COeOUHEHULl C KOBAJeHMHbIMU U
UOHHBIMU CBAZAMU.

9 kiacc.
Pa3nes 1. MHoroo6pa3ue XuMHYeCKMX peakuii.

Knaccudukanuss XUMHUECKHUX pPEaKIUW: peaKkIUu COCIUHEHHS, Pa3JIOKEHUs,
3aMmeneHusi, ooOmeHa.  OKHCIHTENbHO-BOCCTAHOBUTENIbHbIE  peakiuu.  OKUCIUTEND,
BOCCTAHOBHUTEJb, TMPOILIECCHl OKHUCIEHUS M BoccTaHOBieHHs. (CocTaBiieHHE YpaBHEHUM
OKHUCJIUTEIHHO -BOCCTAHOBUTENBHBIX PEAKIIHI ¢ TOMOIIBIO0 METOIa SJIEKTPOHHOTO OaaHca.

TemnoBeie 3((HEKThl XUMUYECKUX peaKUuid. DK30TePMHUYECKHE W IHAOTEPMUYECKHE
peakuuu. TepMOXUMHUUECKUE ypaBHEHUS. PacueTsl 0 TEpPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMHYECKUX peakiuil. DakTopbl, BIUSAIOIMIME HAa CKOPOCTb XUMHUYECKTX
peaKunii. [TepBoHauasibHOE MPEACTABICHHUE O KaTaIu3e.

O6parumbie peakiuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
XUMHYECKUE PEaKIMH B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEIJIEKTPOJHUTHI.
Noubl. KatnoHsl W aHWOHBL. ['wapatHas Teopusi PacTBOPOB. DJIEKTPOJIUTHYECKAS
JTUCCOLIMAIUS KUCJIOT, OCHOBaHWU u coneid. CraOble M CUJIbHBIC SIEKTPOIUTHl. CTEmneHb
mucconuaiuu. CreneHb AUccorUanii. Peakiimm noHHOTO 0OMeHa. Y CIIOBUS TEUCHHsI PEeaKIIHid
MOHHOTO OOMEHa J0 KOHIa. XHWMHUYECKHE CBOWCTBA OCHOBHBIX KIACCOB HEOPTaHUYECKUX
COCTMHEHUH B CBETE MPEJCTABICHUN 00 DIEKTPOIUTHUECKON NUCCOIMANNU U OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuui. [IoHsATHE O rMApOIN3E CONEH.
Hemoncmpayuu:
IIpumepol 9x30- U SHOOMEPMULECKUX PeaKYULL.



Bzaumooeiicmeue yumka ¢ consiHou u  YKCycHou Kuciomou. Bszaumooeticmesue
CPAHYIUPOBAHHO20 YUHKA U YUHKOBOU NbLIU C CONAHOU KUCTOMOLL.

Bzaumooeiicmeue oxcuoa meou (Il) ¢ ceproti Kuciomou pasHou KoOHYyeHRmpayuu npu
PA3HbIX MemMnepamypax.

l'openue yansa 6 KOHYEeHMPUPOBAHHOU A30MHOU KUCTIOME.

T'openue cepul 6 pacnnasiennou cenumpe.

Hcnvimanue pacmeopos eewjecms Ha 21eKMpUYecKyro nposooUMocnib.

leudicenue uonog 8 anekmpuueckom noJe.

Ilpakmuueckue padomul:

H3yyenue enusanus yciosuil npogedeHus XUMu4ecKou peakyuu Ha eé cCKopocmep.

Pewenue osxcnepumenmanvnvix 3a0au no meme «Ceolicmea Kuciom, coreiu u
OCHOBAHULL KAK IeKMPOIUNOE)

Jlabopamopnuvie onvimol:

Peaxyuu obmena mesncoy pacmseopamu 31eKmpoaumos

Pacuemmnpwie 3a0auu: Boruucienus no mepmoxumuyeckum ypagHeHUusM peakyu.

Pa3zgen 2. MHoroo0pa3ue BemecTB.

Hemeramnbl. T'anorensl. I[lonoxkeHue B NEpUOAMYECKOW CUCTEME XHUMHYECKHX
AJIEMEHTOB, CTpoeHHEe ux aTtoMoB. Haxoxxnenue B mpupoge. PU3MUECKHME U XUMHYECKHE
cBoicTBa ranoreHoB. llosydeHne ¥ mnpuUMeHEHHE TajgoreHoB.  Xjop. Pusnueckue Hu
XHMHYECKHE CBOMCTBa xyopa. [Ipumenenne xsopa. XiopoBoaopod. PU3MUYECKUE CBOMCTBA.
[Toyuenue. ConsHHas kuciota W €€ conu. KauecTBeHHas peakuuss Ha XJIOPUI-HOHBI.
Pacno3znaBanue Xja0pua0B, OpOMHIOB, HOJUIOB.

Kucnopon u cepa. Ilonoxenue kucnopona u cepsl B [IICX3, ctpoeHne nux aTomoB.
Cepa. Amnorponust cepel. Ousnueckue u xumMuueckue cpoiicTBa. HaxoxxaeHue B mpupoe.
ITpumenenne cepol. CepoBonopoa. CepoBoaoponHas KuciaoTa U ee coun. KadecTBeHHas
peakuus Ha cyiabpua-uonsl. Oxcupg cepbl (IV). ®dusmueckue M XUMHUYECKUE CBOICTBa.
[Tpumenenue. CepHucras kuciaora U ee conu. KauecTBeHHas peakuusi Ha CyJIb(QUT-HOHBI.
Okcun cepsl  (VI). Cepnas kucnora. XUMHYECKHE CBOWCTBA pa30aBIEHHONW W
KOHIEHTPUPOBAHHON cepHOM kucinoTel. KauecTBeHHass peakuus Ha CyJab(aT-HOHBI.
XUMHYECKUE peaKkIuy, JeKallue B OCHOBE MOJYyYEHHUS! CEPHON KUCIOTHI B TPOMBIIIIIEHHOCTH.
IIpuMeHeHne cepHOM KUCTOTHI.

Azot u dpoctop. ITonoxenue azora u pocdopa B IICXI, ctpoeHne ux atomoB. A30T,
¢u3nyeckue M XMUMHYECKHE CBOWMCTBa, IMOJlyueHHME W NpuMeHeHue. KpyroBopor azora B
npupoje. AMMHuaK: (pu3nyeckue U XMMUYECKHUE CBOMCTBA, MojydeHue u npumenenue. Comau
aMMOHUsA. A30THasi KUCJIOTa U €€ CBOMCTBA. OKUCIUTEIBHBIE CBOMCTBA a30THOM KHCIIOTHI.
[Tomy4yenue a30THOW KUCIOTHI B JabopaTopuu. XUMHUYECKUE PEAKIMH, JIKAIIHe B OCHOBE
MOJYYEHHUSI a30THOW KHCIJIOTHI B MPOMBINUIEHHOCTU. [IpuMeHeHue a30THOW KHCIOThL. Conm
A30THOW KHUCIIOTHI U UX MPUMEHEHHE. A30THbIE yI00pEHUsI.

®ocdop. Amnorponus ¢dochopa. Pusznyeckue U XUMHUECKUE CBoicTBa (ocdopa.
Oxkcun docdopa (V). Oprodocthopras kucnora u ee conu. PochopHbie y1oOpeHHUS.

VYrnepon u kpemuuid. [Tonoxxenune yrnepona u kpemuaus B IICXD, ctpoenune ux aToMoB.
VYrinepon. Amnorponus yriaepoga. Pusznyeckue M XMMHMUYECKHE CBOWCTBA  YIUIEpOJa.
Ancopbumsi. YrapHbelii Ta3, cBoWcTBa U (PU3MOJIOTMYECKOE JIEHCTBHE HA OPraHU3M.
VYrnekucnelii ra3. YrojpHas KUCIIOTa U ee cond. KadecTBeHHbIE peakliui Ha KapOOHAT-HOHBI.
KpyroBoport yriepoaa B npupoze. OpraHudeckie CoeIMHEHUs! YTepoa.
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Kpemunii. Oxcup kpemuus (4). Kpemuueas kucnora u ee con. Cmexkno. Llemenm.

Mertannel. [lonoxenue meramioB B [ICXD J[.M.MenneneeBa, cTpoeHHE HX aTOMOB.
Meraunueckas CBs3b. PU3MYECKHE CBOWCTBA METAUIOB. PsJ  aKTMBHOCTH METAJLIOB.
XuMudeckue cBoicTBa MeTaiuioB. O0mme crmocoObl monydeHus: MetayioB. CritaBsl METaJIIOB.
[{enounsie MeTasuibl. [TonoxeHne MIENOYHBIX METAJUIOB B IEPUOUYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxnenue B mpupose. MarHuii M KaiblUui, UX Ba)KHEWILINE COEIMHEHHUS.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [Tonoxenue afOMUHNS B IEPUOAMUYECKON CUCTEME, CTPOEHHUE €ro aroMma.
Haxoxnenue B npupoge. Ousndeckue U XUMUYECKUE CBOMCTBA alfOMUHUA. AMGPOTEPHOCTh
OKCH/JIa ¥ TUJIPOKCU/IA AITFOMUHUS.

Keneszo. Ilonoxenue xeie3a B IEPUOJUYECKOM CHCTEME, CTPOCHHME €r0 aToMa.
Haxoxnenne B npupone. Pusznueckue M XMMHYECKHME  CBOMCTBA »Keie3a. Bakueimmue
COCIMHEHMS KeJe3a: OKCUIbI, Tuapokcuibl u conu xenesa (1) u xxenesa (I11). KauectBenusie
pEaKIuu Ha UOHBIL.

Hemoncmpayuu:

Qu3suueckue c8oUCMEa 2A102€HO8.

Ilonyuenue xnopo6odopooda u pacmeoperue e2o 8 800e.

Annomponnvie moougpuxayuu cepovl. Obpasyvl NPUPOOHLIX CYIbHUO08 U CYIbHAMO8.

Honyyenue ammuaka u e2o pacmeoperue 6 6o0e. O3naxkomienue ¢ o0bpasyamu
HPUPOOHBIX HUMPamos, hocpamos

Mooenu kpucmannuueckux pewémox aimaza u epaguma. 3Hakomcmeo ¢ obpazyamu
NPUPOOHBIX KAPOOHAMO8 U CUIUKAMO8

3nakomcmeo ¢ obpasyamu  8ANCHEUWUX COCOUHEHUUl HAMpus, Kaius, NpupoOHbIX
COeOUHeHUll Kalbyus, pyoamu ocenesd, coeduHeHuaMU amomMuHus.  Bzaumooeiicmesue
WEOYHDIX, WETOYHO3EMENbHbIX Memaios u anomunus ¢ eodou. Cowcucanue odicenesa 8
Kuciopooe u xiope.

Ilpakmuueckue padomui:

Ilonyuenue consanoil KUC10mbvl U U3yUeHUe e€ COUCME.

Pewenue skcnepumenmanvhulx 3a0ay no meme «Kucnopoo u cepar

Ilonyuenue ammuara u uzyuenue e2o c8olcma.

Ionyuenue oxcuoa yenepooa (IN) u usyuenue ezco ceoiicms. Pacnosnasanue

KapboHamos.

Pewenue skcnepumenmansvruix 3a0ay no meme « Memainnvl u ux coeOuHeHus1».

Jlabopamopuvie onvimot:

Buimecnenue canoeenamu opyz opyea u3z pacmeopos ux coeouHeHull.

Kauecmeennvie peaxyuu cynvguo-, cynvpum- u cynvpam- uonos 6 pacmeope.

OsHakomneHue ¢ 0opazyamu cepuvl U e€ NPUPOOHbIMU COCOUHEHUIMU.

Bszaumooeticmsue coneii ammonus co wenrouamu.

Kauecmesennvle peakyuu na kapbonam- u Cunukam- UOHb.

Kauecmeennas peakyus na yenekucuvlil 2as.

H3yuenue obpasyos memannos. Bzaumooeiicmeue memannos c pacmeopamu coieil.
O3HakomaeHue co CBOUCMBAMU U NPEeBPAUEHUAMU KAPOOHAMO8 U 2UOPOKAPOOHAMOS.
llonyuenue ecudpokcuda anomMuHus U 63aumooelicmeue e20 ¢ KUCIOMAMU U UWel0YaAMU.
Kauecmesennvie peaxyuu na uonvt Fe** u Fe**

Pacuemmnuie 3a0auu:
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Buiyucnenus no xumuyeckum ypasHeHusm maccol, 00bEMA UlU KOIUYECMBA Beuecmsd
00H020 U3 NPOOYKMO8 pPeakyuu no MAacce UCXOOH020 6ewecmed, 00bEMY Ul KOIUYecmay
sewecmaa, cooepaircaujeco ONpedeenHyo 00a0 NpUMecel.

Pa3nea 3. Kpatkuii 0030p BaskHelIIMX OPraHUu4eCKUX BellecTB.

[Ipeamer opranmyeckod xumuu. Heopranudeckue M OpraHMYeCKHE COEIUHEHHS.
Yrnepoa — ocHoBa ku3HHU Ha 3emiie. OCOOEHHOCTH CTPOCHUSI aTOMa YIiiepojia B OpPraHu4eCcKuX
COEIMHEHUSX.

VYraesogoponael. IlpenenbHbie yrieBogopoabl. MeTaH, 3TaH, NMponaH — MpOoCTeHIue
NpPEJCTaBUTENIN MPEJCIbHBIX YIIeBOAOpOoAoB. CTpyKTypHBIE (DOPMYIBI  YIIIEBOAOPOIOB.
['omosiornyeckuil psii NpenenbHbIX yriaeBoaopoaoB. ['omonoru. PU3NYECKUE U XUMUYECKUE
CBOMCTBA NPEAENBbHBIX YIVIEBOAOPOJOB. Peakumu ropenus u 3amenieHus. HaxoxaeHue B
IIPUPOJIE IPENENbHBIX YIII€BO10poAoB. [IpuMenenne metana.

HenpenenbHuble yriaeBoAopoAbl. ODTUIICHOBBIM psjl HENPEIEIbHBIX YIJIEBOAOPOJIOB.
OtuiieH. PU3nuecKue U XUMUYECKHE CBOMCTBA 3TUJICHA.

ALIETHJICHOBBIN psAJl HENPEIEIbHBIX YIIeBOAOPOA0B. AneTuineH. CBOICTBA alleTHIICHA.
[IpumeHeHue anerusieHa.

[IpousBomnbie  yrieBogopoaoB. Kparkwii 0030p OpraHHYECKHX COCTUHEHUU:
OJTHOATOMHBIE CIIUPTHI, KAapOOHOBBIE KHUCIIOTBHI, CIOXHBIE J(HUPBL, KHUPHL, YIICBOIDI,
AMUHOKUCJIOTHI, Oenku. Poiib O€ITKOB B Opranm3me.

[TonsiTue O BBICOKOMOJIEKYJSIpHBIX BelecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNojaumepusauuu. llonustuneH, MNOAMIpPONUIIEH,
MOJIMBUHUIIXJIOPHU/I.

Hemoncmpayuu:

Mooenu monexyn opeanuyeckux coeouneHuil. I opeHue yene8o000pooos u ooHapydcerue
npooyKkmos ux eopenus. Kauecmeennas peaxyus na smunen. Ilonyuenue smunena.

Pacmeopenue smunosozo cnupma 6 éode. Pacmeopenue enuyepuna 6 8ooe.

Ilonyuenue u ceoticmeéa ykcycHou Kuciomsl. Hccredosanue c8oOUCME  HCUPOB:
pAcmeopuMocms  800€ U OP2AHUYECKUX PACMBOPUMENSX.

Kauecmeennvie peakyuu na 2nroko3y u Kpaxmai.

OsnakomneHue ¢ oOpasyamu  uzoeiuti U3  NOJUIMUILEHA,  NOIUNPONUTIEHA,

HONUBUHUTIXTIOPUOA.

Paznen 4. XuMus M oKpysKamoumas cpeia
BemiecTa u Marepualibl B IOBCETHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCOJIb30BAHUE
BCIICCTB U XUMHNUYCCKUX peaKquI B 6BITy. HepBas[ IIOMOIIIb HpI/I XUMHUYCCKUX OXKorax u
OTpPaBJICHUSIX.
XUMHYECKOE  3arpsi3HEHHE  OKpyKaromed  cpenbl  (TpenenbHas — JOIMyCTUMAs
koHIeHTpanus Bemects (ganee — [1J1K). Poxp XxumMuu B pelieHr# SKOJIOTHUECKUX TPOOIIeM.

TEMATHYECKOE IVIAHUPOBAHHUE

/o

HammMmeHnoBanme Koi- B ToMm umcne BocmmrarensHBIN
paszieson BO KOHTp | HPaKT KOMITOHEHT
4acoB | OJBH | WYECK
BIX UX
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| pa6or | paGor

8 ki1ace

OcHOBHbBIE TOHATHUSA
XUMUH (YPOBEHD
aTOMHO —
MOJICKYJISIPHBIX
MIPEACTABJICHHI )

52

[Tepuoanueckuii 3aK0OH
Y NIEpUOINYECKas
CHUCTEMa XUMUYECKUX
anemenToB .M.
MenneneeBa. CtpoeHue
aToma

CrtpoeHue BeniecTna.
XuMHYecKas CBA3b.

Hroro

68

9 kiac

MHuoroob6pasue
XUMHYECKHX PEaKIUii

15

MHuoroo6pasue
BEIIIECTB

43

Kpatkuii 0630p
Ba)KHEUIITNX
OpPTraHWYECKUX BEIIECTB

Xumudg u
OKpY:Kamouas cpeaa

Hroro

68

Hcnonvsosanue  OCRUMAMENbHOU — 803MONCHOCHIU
CcoO0epIIcanus yuebHo20 npeomema no360um
cghopmuposamn.

- BOCIIUTAHHUE POCCUNUCKON IpaXKAAHCKOW UIEHTUYHOCTH:
MaTpUOTU3Ma, JIIOOBH © yBakeHHIO K OtedecTsy,
YyBCTBA T'OPJOCTH 3a CBOKO PoauHy, 3a poccHilckyro
XUMHUYECKYIO HAyKY;

- LEJNOCTHOE  MHPOBO33PEHHE, COOTBETCTBYIOIEE
COBPEMCHHOMY  YPOBHIO  pa3BUTUSA  HAyKH u
OOIECTBEHHOW TMPAKTHUKH, a TAKXKE COILHAIBHOMY,

KyJIBbTYPHOMY, SI3BIKOBOMY H lyXOBHOMY MHOI'000Pa3uIo
COBPEMEHHOTO MHPa;

- OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOPAa3BUTHIO W caMOOOpa30BaHUIO Ha
OCHOBE MOTHBAallMM K OOYYEHHIO W IO3HAHHIO, BBHIOOD
npoduiIbHOrO 00pa3oBaHMsl Ha OCHOBE MHpoOpManuu o

CYIIECTBYIOIIUX npodeccusx u JTUYHBIX
npoeCcCHOHANBHBIX  NPEANOYTEHUH,  OCO3HAHHOMY
MIOCTPOEHHUIO WHJIMBUAYaJIbHOMN obpazoBaTeTbHON

TPAaCKTOPUH C YYETOM YCTOWYMBBIX ITO3HABATEIHHBIX
HMHTEPECOB;

- KOMMYHHUKaTHBHYIO KOMITETEHTHOCTh B
0o0pa3oBaTeNbHON, OOIIECTBEHHO IONIE3HOW, Yy4eOHO-
HCCIIEIOBATEIbCKOM, TBOPYECKOH M JAPYTHX BHIAaX
JeATEeIIBHOCTH;

- TOHMMaHHME LEHHOCTH 3J0pOBOro U 0e30macHOro
o0pa3za >KM3HH; YCBOCHHE NPaBUJI HMHAWBUIYalIbHOTO U
KOJIJIEKTUBHOTO 0e301acHoro MIOBEICHUS B
Ype3BBIUANHBIX CUTYaIlUsX, YTPOXKAIONIMX JKU3HU U
370POBBIO JIIOJIEH;

- IO3HABATENBHYIO 1 HH(QOPMALMOHHYIO KYJIBTYDBL, B
TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOSITEIILHOM paboThI
C y4eOHBIMH OCOOMSIMH, KHUTaMH, TOCTYITHBIMHU
MHCTPYMEHTaMH U TEXHUYECKUMH CPEICTBAaMU
nH()OPMAIMOHHBIX TEXHOJIOTHH;

- OCHOBBI 9KOJIOTHYECKOTO CO3HAHHS Ha OCHOBE
MIPU3HAHNS [IEHHOCTH XM3HU BO BCEX €€ MPOSBICHUIX U
HEOOXOUMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOILLIEHHUS K OKPY’KaIolleH cpene;

- pa3BHUTHE TOTOBHOCTH K PEIICHHUIO TBOPUYECKUX 3ajad,
YMEHHUS HaXOAWTh aJeKBaTHBIE CIOCOOBI TOBEACHUS U
B3aUMOJICICTBUSI C MapTHEpaMu BO BpeMs y4eOHOH u
BHEY4YEOHOW JEsTeIIbHOCTH, CIIOCOOHOCTH OIIEHMBATH
MpoONIeMHbIE CUTYyallMM W OIEpaTHBHO NPHHUMATH
OTBETCTBEHHBIC PELICHUS B Pa3JIMUHBIX HPOIYKTHBHBIX
BH/IAX JeATeIbHOCTH (yueOnast TIONCKOBO-
HCCIIeI0BATENbCKas, KITyOHas, MPOEKTHAsl, KPYKKOBast U
T.1IL )

Dopmbl dessmenbHoCmu HA YPOKe:

- TeMaTH4YECKHe Oeceapl

- TUCKYCCHH

- KPyTJIbIe CTOJIBI

- urpbl (o0yJaromue, Mo3HaBaTENbHEIE,
KOMMYHHUKATHBHbIE)

- BUKTOPHHBI

* TECTUPOBAHUE

* Ipe3eHTalul

* IPOEKTHI

* 9KCKypCUH

* MPaKTHKYMBbI

- TBOpYECKHE TabopaTopun
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