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1.Il1anupyeMble pe3VJbTAThI 00VYEHHA YUEOHOT 0 MpeaMeTa « XMMHSI»:

BbinyckHHUK HayunTCs:

® XapaKTepHU30BaTh OCHOBHBIC METObI TIO3HAHUS: HAOIIOICHNE, U3MEPEHUE, SKCIICPUMEHT;

® OIUCHIBaTh CBOMCTBA TBEPIBIX, KUJAKHUX, Ta3000pa3HBIX BELIECTB, BBIICIAA UX
CYLIECTBEHHbIE IPU3HAKHY;

® pAacCKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYNIa», «XUMUYECKUN
AIIEMEHT», «IIPOCTOE BEILECTBOY, «CI0KHOE BEILIECTBOY», «BAJIEHTHOCTHY, «XUMHUECKasl PEaKLUsi»,
HCI0JIb3YS 3HAKOBYIO CUCTEMY XUMUU;

® pAacKpbIBaThb CMBICI 3aKOHOB COXPAHEHMsI MacChl BEILECTB, NOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

® pa3zInyaTh XUMUYECKHE U (prU3HUECcKue SBICHUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OTIPEJIEINIATh COCTAB BEUIECTB MO UX (GopMysiam;
OTIPEIEIIATh BaJIEHTHOCTh aTOMa 3JIEMEHTa B COEAMHEHUSX;
OTPEENATh TUI XUMHUYECKUX PEaKIInii;
Ha3bIBaTh IPHU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEaKLUii;

® BBLISABJIATH MPU3HAKU, CBUAETEIbCTBYIOIIME O TNPOTEKAHWU XUMHUYECKOW peakiuu Ipu
BBITIOJIHEHUH XUMUYECKOTO OTIbITA;

® COCTaBJATH (HOPMYITBI OMHAPHBIX COCAMHEHUH;
COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEaKIUi;
coOnroaaTh mpasBuiia 6e30macHOi paboThl MPU MPOBEIECHUH OTIBITOB;
MOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM H MTOCYIOH;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIUUCIIATH MAacCOBYIO OO XMMHUYECKOTO 3JIEMEHTa 10 (GOpMYJIe COCAUHEHUS;

® BBIYHCIATh KOJMYECTBO, OOBEM WM MacCy BEIIEeCTBA IO KOJUYECTBY, 0OBEMY, Macce
pEeareHToB WIN IPOAYKTOB PEAKIINH;

® XapaKTepHU30BaTh (U3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB: KUCIOpPOJA U
BOJOPOJa;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOL;

® pacro3HaBaTh OIBITHBIM ITyTE€M I'a3000pa3HbIe BELIECTBA: KUCIOPO, BOJAOPO;

® pAacKphIBaTh CMBICI 3aKOHA ABOTazpo;

® PpacKpbIBaTh CMBICI MOHATUH «TEIIOBOM 3(h(HEeKT peakum», «MOJSAPHBIN 00BEM»;
XapakTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJIBI;
PacKpbIBATh CMBICII IIOHATUS «PaCTBOPY»;
BBIYHCIIATH MaCCOBYIO JOJIK0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C OIIPEAEIIEHHON MacCOBOM JJOJIEH paCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COCJUHEHMS U3YYCHHBIX KJIACCOB HEOPTaHNYECKHUX BELIECTB;

® XapakTepus3oBaTh  (pu3MUEeCKME W  XHMHUYECKHE  CBOHCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIECTB: OKCUIOB, KUCIOT, OCHOBAHUH, COJIEH;

® OMNpeAeATh IPUHAUIEKHOCTD BELIECTB K ONPENETICHHOMY KIIACCy COEIMHEHUN;

® COCTaBIIATh (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUH M3yYEHHBIX KJIACCOB;

® NPOBOJWUTH ONBITHI, MOATBEPKAAOIINE XMMHUYECKHE CBOWCTBA H3YYEHHBIX KIJIACCOB
HEOPraHUYECKUX BEILECTB;

® DpAacCIIO3HaBaTb OMNBITHBIM ITyT€M pPAacTBOPBI KHUCIOT W WIEJIOYEH IO M3MEHEHUIO OKPAacKu
MHIUKATOPa;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEX]y KJIACCAaMU HEOPTAHUYECKUX COEIMHEHUN;

e packpsiBaTh cMbICH [Iepuoanueckoro 3akona [[.1. Menneneesa;

® 00BACHATH (PU3MUECKUI CMBICI aTOMHOTO (TIOPSIKOBOr0) HOMEpa XMMHUYECKOTO 3JIEMEHTa,
HOMEPOB T'PYIIIBI U NTeproja B nepuoandeckoit cucreme .M. Menneneena;

® OO0BACHATH 3aKOHOMEPHOCTH W3MEHEHHsI CTPOEHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIpejeiax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYIII;



® XapaKTepHU30BaThb XUMHYECKHE 3JIEMEHTHl (OT BOAOPOJA 10 KaJbliUsg) HAa OCHOBE HX
MoJIOXKEHHsI B iepuouaeckoit cucreme .M. MenzeneeBa u 0cOOEHHOCTEH CTPOCHUS X aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHUS aTOMOB NepBbIX 20 31eMEHTOB nepuoandeckoit cucremsl 1. 1.
Menneneena;

® pPAacKpbIBaTh CMBICH MOHATHI: «XUMUYECKAs CBS3bY, «IEKTPOOTPULIATEIILHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAILIIMYECKOMN
peLIeTKY;

® OMNpeAesaTh BUJ XUMUYECKON CBA3H B HEOPraHUUECKUX COCAMHEHUSX;

e M300pakaTh CXEMBI CTPOCHHS MOJIEKYJI BEUIECTB, OOpPa30BaHHBIX pPAa3HBIMH BHJIAMH
XUMHYECKIX CBS3EH;

® pacKpblBaThb  CMBICI  TOHATUH  «HMOH»,  «KaTHOH»,  «AHUOH»,  «BJIEKTPOJIUTHIY,
«HEANIEKTPOJIUTBIY, «JIEKTPOJIUTHYECKAs TUCCOLMALUA», KOKUCIUTEIbY, «CTENEHb OKHCICHHSD
«BOCCTAHOBHTEIbY», «OKHCIEHUE, KBOCCTAHOBIICHUE);

® OMNpeeNnsiTh CTENEeHb OKUCIEHMSI aToMa 3JIEMEHTA B COCTUHEHUH;

® pPAacCKpbIBaTh CMBICI TEOPUH IIEKTPOJUTHUECKON AUCCOIUAIINY;

® COCTaBJISATh YPABHEHHUS ANEKTPOJIUTAYECKON AUCCOLMALIUN KUCIIOT, IIEJI0YEN, COJIEH;

e OOBSACHATH CYIIHOCTh Ipolecca 3JIEKTPOIMTUYECKOM TUCCOLMALMU M peaKUUid HOHHOTO
oOMeHa;

® COCTaBJISITh MOJHBIE U COKPAIlIEHHbIE HOHHBIE YPABHEHHUS PeaKkIui 0OMeHa;
OTIPEIeNATh BO3MOKHOCTh MMPOTEKAHUSI peakluii HOHHOTO 0OMEHa;
MIPOBOJIUTH pPEaKLUH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB;
OTIPEIEeINATh OKUCIUTENb U BOCCTAHOBUTED;
COCTAaBIIATh YPABHEHMS OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI;
Ha3bIBaTh (PaKTOPHI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKOH peakiuy;
KJIaccu(pUIMPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM IPU3HAKaM;
XapaKTEepPU30BaTh B3aHMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMHU HEMETAIIJIOB;

® [POBOAMUTH OMNBITHl MO MOJIYYCHHIO, COOMPAHHMI0O M H3YYEHUI0 XHMHUYECKUX CBOMCTB
ra3000pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OIBITHBIM ITyTE€M I'a3000pa3HbIC BELIECTBA: YIIIEKUCIbIHM ra3 1 aMMHaK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJUIOB;

® Ha3bIBaTh OPraHMYECKUE BEILECTBA M0 UX (opMysie: METaH, ITaH, ITUIICH, METaHOJI, ITAHOII,
[JIALEPUH, YKCYCHas KHCIOTA, AMUHOYKCYCHasi KHUCJIOTa, CTEapUHOBAas KHUCIIOTA, OJICMHOBAs
KHCJIOTA, TIII0K034;

® OILICHMBATH BIIMSHUE XHMHYECKOIO 3arpsA3HCHHs OKPYXAlOUIEH cpeibl Ha OpraHu3M
YEJI0OBEKA;

® TI'PaMOTHO 0OpaIlaThCs C BEIIECTBAMU B IIOBCEJHEBHOM KU3HU

e ONpeAciaTh  BO3MOXKHOCTb  IIPOTEKAaHUS  PEAKUUH  HEKOTOPBIX  IPEICTaBUTENIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJAOPOJOM, METAJIIAMH, OCHOBAHUSMH, IaJIOT€HAMM.

BpIyCKHHK MOJIy4YUT BO3MOKHOCTD HAYYHMThCS:
® gLIOBU2AMb U NPOBEPSAMb IKCNEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX C8OUCMBAx

gewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYeCKUe PeaKyul,
0 xapakmepe u npoOOYKMax pasiutyHblX XUMUYECKUX peaxyutl;

® Xapaxmepuzoeamv 6ewjecmea no COCmasy, CMpOeHUur0 U CEOUCMEaM, YCMAaHAGIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CEA3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU 6eUecmEa;

® cocmaenAmb MOJEKYIAPHbIE U NOJIHbIE UOHHbIE YPAGHEHUS NO COKPAUWEHHbIM UOHHbIM
VDAB8HEHUAM,

® 1POCHO3UPOGAMb  CHOCOOHOCMb — Geujecmed  NpOsGNAMb  OKUCTUMENbHbIE — UTU
80CCMAHOBUMETIbHBIE CEOUCMEA C YUEMOM CMeneHel OKUCHEeHUs 91eMeHMO8, 6X00AUUX 8 €20
cocmae;

® cocmasnAmv  YypAGHeHUs  peakyuu, — COOMBEMCMEYIOWUX  Nocied08amenbHOCmu
npespaujeHuli Heop2aHu4eCKUx 6eujecme PasiudHblx Kiaccos;

® 6bI0GUCAMb U NPOGEPSMb IKCNEPUMEHMANILHO 2UNOME3bl O Pe3YIbMamax 6030€elcmeus



PA3TUYHBIX YAKMOPO8 HA UBMEHEHUE CKOPOCU XUMUYECKOU peaKyuu,

® UCNONBL306AMb NPUOOPEMEHHbLE 3HAHUA OIS IKOLOSUUECKU 2PAMOMHO20 NOBEOCHUS 8
OKpYdHCcaroweli cpeoe;

® UCNONBL306aAMb NPUOOPEMEHHBIE KTIOUEble KOMNEMEHYUU NPU GbINOIHEHUU NPOEKMO8 U
VUeOHO-UCCNe008aAMENbCKUX 3A0AY NO UYYEHUIO C8OUCME, CNOCOD08 NONYUeHUs U PACHO3HABAHUS
geujecms;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeccax,

® KpumuyecKku OMmHOCUMbCA K NCEBOOHAYUHOU UHPOpMAYUlU, HeOOOPOCOBECMHOU peKlame
8 Cpeocmeax maccosol uHghopmayuu,;

® 0CO3HA6AMb 3HAYEHUe MeoPeMmuYyecKux 3HAHUU Nno XuMuu 01 NPAKMUYEecKou
0esmenbHOCMU YeNl08eKd,

® cozdasamv MoOenu U cxemvl OJisl peuleHuss Y4eOHbIX U NO3HABAMENbHBIX 3A0ay;
NOHUMAMb  HE0OX00UMOCMb COONO0eHUsT NPEeONUCAHUU, NPedacaemMblX 6 UHCMPYKYUIX no
UCNONb308AHUIO IEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.

N3yyeHue XUMHHU B OCHOBHOI 1IKO0JIE JaéT BO3MOKHOCTD IOCTUYD CJIeAYIOIIHUX Pe3yibTaTOB
B HANpPaBJIEeHUHU JUYHOCTHOTO Pa3BUTHS:

® BOCIHTAaHHE POCCUMUCKOM I'paKAAaHCKOW MJIEHTUYHOCTH: AaTPUOTH3MA, JIFOOBU M yBa)KEHUS
Kk OrteuecTBy, 4yBCTBa TOPAOCTH 3a CBOIO POJIMHY, 3a pOCCHIICKYI0O XUMHUYECKYIO HAYKY;

e (opMHpOBaHUE IIEIOCTHOTO MUPOBO33PEHHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOMW MPAKTUKH, a TAKXKE COIUATBLHOMY, KYJIbTYPHOMY, SI3BIKOBOMY
1 TyXOBHOMY MHOTOOOPa3nui0 COBPEMEHHOTO MHUpPa;(hOpPMHUPOBAHNE OTBETCTBEHHOTO OTHOIIICHUS
K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K  CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMK K OOYYEHUI0O W TIO3HAHUIO, BBIOOPY TMpoduiabHOr0O 0oO0pa3oBaHHWs Ha OCHOBE
nH(pOpMaLlUd O CYHIECTBYIOIIUX MPO(ecCHsiX U JIMYHBIX MPO(EeCCHOHATBHBIX MPEANOYTEHHH,
OCO3HAHHOMY TIOCTPOCHHUIO HHIUBUAYAIbHOH 0Opa3oBaTeNbHOM TPAeKTOPHUH C  YUYETOM
YCTOWYMBBIX O3HABATEIbHBIX HHTEPECOB;

e (opmupoBaHME KOMMYHHKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTENIbHOM, OOIECTBEHHO
MOJIE3HOH, Y4eOHO-UCCIE0BATENHCKOM, TBOPYECKON M IPYrHUX BHJIAX JCATEIBHOCTH;

e (opMUpOBaHUE MOHUMAHUS IEHHOCTHU 3/I0POBOTO U O€30MacHOr0 00pasa KU3HH; YCBOCHUE
MpaBWJI UHAWBHUIYaJbHOTO U KOJJIGKTUBHOTO 0O€30MAcHOTO TMOBEICHUS B YpPE3BbIYAMHBIX
CUTYAIUSX, YTPOXKAIOUIUX KU3HU U 3J0POBbIO JTIOZCIH;

e (opMUpOBaHUE MO3HABATEIBLHOW U MH(POPMAIIMOHHON KyJIbTYpbI, B TOM 4YHCJIE Pa3BUTHE
HABBIKOB CAMOCTOSTEIbHOM pPabOTHl C Y4EOHBIMU  TMOCOOUSIMH, KHUTAMH, JOCTYIHBIMH
MHCTPYMEHTAMH W TEXHUYECKHUMH CpeACTBaMH UH(OPMAIIMOHHBIX TEXHOJIOTHUH;

e (dopMUpOBaHHE OCHOB YKOJIOTHMUECKOTO CO3HAHUS HAa OCHOBE MPHU3HAHUS LIEHHOCTHU JKU3HU
BO BceX €€ MpOSIBICHUAX U HEOOXOJAUMOCTH OTBETCTBEHHOTO, OEpEeXHOro OTHOILIEHUS K
OKpY’KaroleH cpene;

® pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a7ad, YMEHHUS HAXOJUTh aJeKBaTHBIC
CrocoObl TOBEACHUS W B3aUMOJCHCTBHS C MapTHEPaAMU BO BpeMs y4yeOHOW U BHEyuyeOHOU
JEeSITENLHOCTH, CII COOHOCTH OILIEHMBAaTh MPOOJEMHBIE CHUTYallMM M ONEpPAaTUBHO NPUHUMAThH
OTBETCTBEHHBIEC PEIICHUS B PA3IMYHBIX MPOAYKTUBHBIX BHIAX JIEATEIBHOCTH (YdeOHasi TOUCKOBO-
HCCleoBaTeNbCKast, KIlyOHas, IPOEKTHAs, Kpy)KKoBas U T. IL.).

MeTanpeaMeTHBIMH Pe3y1bTATAMM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON NMPOrpaMMBbl
OCHOBHOIO 00mero o0pa3oBaHusi SABJISIOTCH:

® OBJAJICHHE HaBBIKAMU CAMOCTOSTENILHOIO NpPUOOpETeHHs] HOBBIX 3HAHUH, OpraHU3alUuu
y4eOHOIl 1eITeTbHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBICHUS;

e yMEHHE IUIAHUPOBaTh MYTH JOCTHXKEHHs IIeJiell Ha OCHOBE CaMOCTOSATEIBHOIO aHaln3a
YCIOBUH CPEACTB UX JOCTH)KEHHS, BBIICIATH AlbTEPHATUBHBIEC CIIOCOOBI AOCTHXKEHHS LENU U
BbIOMpaTh Hambosiee H(PQPEKTUBHBIN CMOCOO, OCYIIECTBIATH IO3HABATENBHYIO PE(IEKCHIO B



OTHOIICHHUH JACUCTBUH MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

® YyMEHHE TOHUMATh NpPoOJIEeMy, CTaBUTh BOIMPOCHL, BBIABUTAaTh THUIOTE3Yy, JaBaTh
OTpeNeNieHUs] TOHATHIM, KIacCU(UIMPOBAaTh, CTPYKTYpHpOBaTh MaTepual, IPOBOIHUTH
OKCIIEPUMEHTHI, apPryMEHTUPOBAaTh COOCTBEHHYIO TO3HMLMIO, (OPMYIUPOBAaTH BBIBOABI H
3aKIH0YCHUS;

® YMEHHE COOTHOCUTb CBOM JCUCTBUSA C IUIAHUPYEMBIMHU pPE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JESITEIbHOCTH B IpOLEcCEe AOCTHIKEHMsI pe3ysbTaTa, OINpPEAEsTh CIOCOObI
JEWCTBUI B paMKax IMPeUIOKEHHBIX YCIOBUH U TpeOOBaHMA, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C W3MEHSAIOUICHCS CUTYalUEH;

e (opmupoBaHuE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJIB30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CpPEIACTB HH(OPMALMOHHBIX TEXHOJIOTUN (KOMIBIOTEPOB U IPOrPAMMHOIO-
obecrieueHns) Kak MHCTPYMEHTAJbHOW OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U TO3HABATEIBHBIX
YHUBEPCAIbHBIX YU€OHBIX JEHCTBUI;

® YyYMEHHE CO3/1aBaTh, MPUMEHATh M MPeoOpPa3OBbIBATh 3HAKU M CHUMBOJIBL, MOJEIH U
CXEMBI JUIsl pelieHus yueOHBIX U M03HABaTEIbHBIX 33/1a4;

e yMEHHE WU3BJIEKaThb HH(OpPMALMIO M3 PA3IUYHBIX MCTOYHHUKOB (BKJIIOYas Cpe/CTBa
MaccoBoi WH(pOpPMAIMK, KOMIAKT-IMCKH y4eOHOro  Ha3HayeHus, pecypcel  HHTepHeTa),
CBOOOJHO TMOJB30BATHCS CIIPABOYHOM JTUTEPaTypoil, B TOM YHCIIe U Ha 3JIEKTPOHHBIX HOCHUTE-
JAX, COOMIOAaTh HOPMBI MH(POPMAIMOHHON H30MPATETLHOCTH, DTUKH;

e VYMEHHME Ha MPAKTUKE IMOJIb30BaTbCA OCHOBHBIMU JIOTMYECKMMH IPUEMAMHU, METOJAMH
HaOJI0/ICHUS, MOJICIUPOBAHMSL, 00BSICHEHUS, pELIEHUs TPOOJIeM, TPOrHO3UPOBAHUS U JIP.;

¢ YMEHHME OpPraHM30BaTh CBOK >KM3Hb B COOTBETCTBUHM C MPEJICTABICHUAMH O 3I0POBOM
oOpa3e KM3HH, MpaBaXx M OOA3aHHOCTAX TpakJaHWHA, LEHHOCTAX OBITUS, KYIbTYpbl U
COLIMAIBHOTO B3aUMOJEICTBNS;

e yMEHHUE BBINOJHATh IO3HABATENIBHBIE W NPAKTUYECKHME 3aJaHUs, B TOM  YHUCIE
MIPOEKTHBIE;

® YMEHHE CAMOCTOSITEIbHO W APrYyMEHTHPOBAHHO OILICHMBATh CBOM JCHCTBUS M JECHCTBHUS
OJIHOKJIACCHUKOB, COJIep:KaTeIbHO 0OOCHOBBIBAs MPAaBUIBLHOCTD MIJIM OMIUOOYHOCTh pe3ysbTaTra U
criocoba elcTBUS, aIeKBaTHO OLIEHWBATh OOBEKTUBHYIO TPYJHOCTh KaKk Mepy (PakTHUYEeCKOTO HIIN
MPEANOJIaraeMoro pacxoja pecypcoB Ha pELICHUE 3aJaud, a TAaKXKEe CBOU BO3MOXKHOCTU B
JOCTH>KEHHH LIEJIA ONIPEAEIEHHON CII0)KHOCTH;

e yMeHue paborath B rpymnmne — 3(G(EKTHBHO COTPYyIHHUYATh U B3aWMOJIEHCTBOBAThH Ha
OCHOBE KOOPJAMHAIMU Pa3IMYHBIX IO3ULUN MpPU BhIPAOOTKE OOLIEr0 pelieHuss B COBMECTHOMU
NesITeNbHOCTH; CIyliaTh MNapTHEpa, (QOPMYIMpPOBAaTH W apryMEHTUPOBAaThb CBOE MHEHHUE,
KOPPEKTHO OTCTaWBaTh CBOK IMO3ULHIO U KOOPAMHHUPOBATH €€ C MO3UIMEN MapTHEPOB, B TOM
YyCclieé B CUTyallUd CTOJIKHOBEHUS MHTEPECOB; MPOIYKTUBHO pa3perniarb KOH(GIMKTH HA OCHOBE
yuéTa MHTEPECOB U MO3UIIMIA BCEX €r0 YYaCTHUKOB, MIOMCKA U OLICHKH allbTEPHATUBHBIX CIHOCOOOB
paspeleHus KOH(IUKTOB.

IIpexmeTrHbiMu  pe3yabTaTaMu  ocBoeHMst (OCHOBHOH 00pa3oBaTe/IbHOH NPOrpaMMbl
OCHOBHOIO 001Iero o0pa3oBaHusl SIBJSIOTCH:

e (dopMupOBaHHE MEPBOHAYATHHBIX CHUCTEMATU3HPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX,
X TPEBpAIICHUSIX M MPAKTUYECKOM NPUMEHEHHH; OBJAQJICHHE TOHATUMHBIM almapatoM |
CUMBOJIMYECKUM SI3BIKOM XUMUHU;

® O0CO3HaHHE OOBEKTHBHON 3HAYUMOCTH OCHOB XUMHUYECKOW HaykH Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUYECKUX IMPEBPALIECHUNA HEOPraHMYECKUX U OpPraHMYeCKHX
BEII[ECTB KaK OCHOBBI MHOTHX SIBICHUH KUBOW U HEXXHUBOW MPUPOIBI; YIITYOIIeHUE TTPEICTaBICHUIA
0 MaTepUaAIbHOM EJIMHCTBE MUPa;3)

® OBJIaJICHHE OCHOBAaMHU XHMHYECKOW TpPaMOTHOCTH: CHOCOOHOCTBIO aHaJM3UPOBATH H
0OBEKTUBHO OILICHUBATh KU3HEHHBIC CUTYallUH, CBS3aHHBIC C XHMHEH, HaBBIKAMU 0€30MacHOTO
oOpallleHHsT ¢ BElIeCTBAMU, HCIOIb3yEMbIMU B MMOBCEAHEBHOMN KHU3HU; YMEHHUEM aHATH3UPOBATH
M TUIAHUPOBATh DKOJIOTMYECKH O€30MacHOe TOBEJHHWE B MENIX COepeKeHUs 3I0pOBbS U



OKpYKaroILEen Cpeibl;

e (opmupoBaHME YMEHMII YCTaHABIMBATH CBSI3M  MEXIY  peaJbHO HAOII0JaeMbIMU
XUMHYECKUMU SIBIICHUSIMU U TIPOIECCAMHM, MTPOUCXOSIIUMHA B MUKPOMUPE, OOBICHATh IPUUUHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHMS, & TAKXKE 3aBUCUMOCTb
MPUMEHEHHs BEIIECTB OT UX CBOWCTB;

® TMPHOOpPETEHHE OMbITa WCHOJB30BAHUS PA3IUYHBIX METOJOB HW3YYCHHS BEIIECTB;
HaOJIOIEHUS 32 MX MPEBPALICHUSIMU IPU POBEICHIH HECIOKHBIX XUMHYECKHX KCIIEPIMEHTOB C
MCII0JIb30BaHNEM JTA00OpaTOPHOTO O00O0PYAOBAHHUS M MPUOOPOB;

® yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABICHHUAX, OXKOTaxX W JIPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBaHUEM;

e oBianeHue npuémMamu  paboTel ¢ WHPOpMAIMEW ~ XMMHYECKOTO COAEp)KaHus,
MIpE/ICTaBICHHON B pa3HOU ¢opme (B BUAE TEKCTa, GopMysd, TpapuKoB, TaOJIWYHBIX JIaHHBIX,
cxeM, (ororpaduit u mp.);

® CO3JaHWE OCHOBBI i1 (OPMHPOBAHUS MHTEpPECca K PACHIMPEHHIO W  YIIIYOJCHHIO
XAMUYECKUX 3HAaHUH W BBIOOpAa XMMHHU KakK MPOQMIBHOTO TpeAMeTa MPH TepexoJie Ha CTYIEHb
cpenHero (mosiHOTO) OOmIero oOpa3oBaHMs, a B JajbHEWIIEM W B KadecTBe cdepbl CBOEH
npo¢hecCHOHANTBHOM JIeATETLHOCTH;

¢ (opmmpoBaHUE MPENCTABICHUI O 3HAYEHUH XHMUYECKON HAYKH B PEIICHHN COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIE B TPEAOTBPAIICHUH TEXHOTEHHBIX M IKOJOTHYCCKUX
Karactpod.

[ ]

2. COAEPKAHUE YYEBHOI'O ITPE/IMETA

8 kiaace

Pasnea 1. OcHoOBHbIE MOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABICHUI).
[Ipenmer xumuu. XuMHUA KakK YacTh €CTECTBO3HAHMA. BelmecTBa M MX CBOMCTBA.
Metoapl TMO3HAaHUST B XUMHH: HaONIOJCHHUE, HSKcriepuMeHT. [Ipuémbl OGezomacHoi pabOTHI ¢
oOopynoBaHueM u BemectBaMu. CTpoeHHE TIaMEHHU.
Uuctele BemectBa U cMmecH. CnocoObl OUYMCTKM BEIIECTB: OTCTaMBaHUE, (QHUIBTPOBAHUE,
BBIIAPUBAHKUE, KpUCTAUIM3aUUs, JUCTWLIALMA. Du3nyeckue W XUMHYECKHE  SIBJICHHUSL.
Xumnueckue peakuuu. [Ipu3Haku XMMHUYECKUX peakIui U YCIOBUS BOZHUKHOBEHUS WM TEUYEHUS
XUMUYECKUX PEAKIUH.

ATOMBI, MOJIEKYJIBI U HMOHBI. BeniectBa MOJIEKYISPHOTO U HEMOJIEKYISIPHOTO CTPOCHHS.
Kucramnmmueckue u amopdubie BemecTBa. Kpucraummueckue pemiéTku: HOHHAs, aTOMHas U
MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIIA KpUCTaInuecKon pemérku. [IpocTeie n
CJIOKHBIE BELIECTBA. XUMHUUYECKHUM 3JIeMEHT. MeTaiuibl 1 HeMeTasulbl. ATOMHAasi €AMHULIA MACCHI.
OtHOocuTeNnbHAs aTOMHAsE Macca. S3bIK XMMUU. 3HAKM XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTO-
SHCTBA COCTaBa BellecTB. Xumuueckue ¢opmynsl. OTHOCUTENbHAs MOJEKYIspHas Macca.
KauecTBeHHBIN U KOJTMYECTBEHHBIH COCTaB BEIECTBA. BBIUMCIEHUS IO XUMHUYECKUM (PopMyIiaM.
MaccoBas 107151 XMMHUUYECKOTO 3JIEMEHTA B CJI0KHOM BEIIECTBE.

BaneHTHOCTP XMMHUYECKHUX 3J€MEHTOB. OrnpeneneHne BaJEHTHOCTH 3JIEMEHTOB IIO
dbopmyne 6uHapHbIX coeauHeHU. CocTaBleHne XUMUYECKMX (OpMya OWHAPHBIX COCIMHEHMIA
M0 BAJEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPAHEHHsI MacChl BewecTB. JKU3Hb U AesITeNbHOCTh M.
B. JlomoHOCOBa. XuMHueckue ypaBHEHUA. THUIBI XUMUYECKUX PEAKLIUMN.

Kucnopon. Haxoxzaenne B mnpupoae. Ilomyuenue xkuciopoma B 1abopaTopuu U
MPOMBILIIEHHOCTH. DU3MuecKue M XHWMHUYECKHE CBOWMCTBa Kucioponaa. l'openuwe. OKcHIBIL.
[Ipumenenne kucinopona. Kpyro- Bopot kuciopoga B npupoje. O30H, aJuIOTPONHsS KUCIOPO/a.
Bosnyx u ero cocras. 3amnura aTMocepHOTO BO3/IyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B npupoae. [lonydenue Bogopoaa B 1ab0paTopuu U MPOMBIIITIEHHOCTH.
du3nueckre 1 XMMHUYECKHE CBOMCTBA BOIOPO/IaA.

Bomopon — BocctaHoBuTenb. Mepbl 0e30mMacHOCTH MpU  paboTe C  BOAOPOIOM.
IIpumeHeHnue Bogopoa.



Bopna. Meroasl onpeeneHus coctaBa BOAbl — aHaunu3 U cuHTe3. Gusnyeckue cBOKWCTBA
BOoJbl. Bona B mpupojae u crnocoObl e€ ouncTKH. Aspanusi BOJbl. XMMHUYECKHE CBOWCTBA BOJEI.
IIpumenenne Boasl. Bona — pacrBopurens. PactBopuMocTs BemecTs B BoAe. MaccoBas 1o
pPacTBOPEHHOTO BEIIECTBA.

KosmuectBennbsle oTHOMIeHUs B xuMuu. KosmdectBo BemecrBa. Mosb. MossipHas macca.
3akoH AsBoraapo. Mossipabid 00BEM Ta30B. OTHOCUTENbHAS IUIOTHOCTH ra3oB. OOBEMHBIE
OTHOIIIEHUSI Fa30B MPU XUMUYECKUX PEAKLIMSIX.

Baxkneiimue kigacchl HEOpraHMYECKUX coeluHeHuil. OKcuabl: cocTaB, KilaccU(UKaIMs.
OcHoBHbIE M KHCIOTHbIE OKcuabl. HomeHkmaTypa okcuaoB. ®Puznyeckue M XUMHUYECKHE
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHUE OKCUIOB.

Iuppokcunel.  Knaccudukarmus rugpokcunoB. OcuoBanusa. CocraB.  Illénoun wu
HepacTBOpuUMble OCHOBaHUA. HoMeHknarypa. @u3znueckne U XMMHUYECKHE CBOWCTBAa OCHOBAHUM.
Peakuust neiitpanuzanuu. IlonyyeHne um npumMeHeHHE OCHOBaHUU. AMMOTEpHBIE OKCHABI U
TUAPOKCUBIL.

Kucnotsl. CocraB. Knaccupukauus. Homenknarypa. ®Pusnueckue U XUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBINA Ps/T METAIUIOB.

Comu. CocraB. Kiaccudukanus. Homenknarypa. ®dwusuueckue CBOWCTBA COJICH.
PactBopumocTh coneit B Boje. XuMudeckue cBoiictBa coseil. CrocoObl MHOJMydeHHs CoJiel.
[Ipumenenue conen.

['eneTnveckas CBSI3b MEK/y OCHOBHBIMU KJIACCAMU HEOPraHWYECKUX COEINHEHHI.

Pasznea 2. [lepuoanuecknii 3aK0H U NepUOAUYECKAs CUCTEeMAa XUMUYeCKUX djeMeHnToB /1. U.
MenaesneeBa. CTpoeHue aToma.

[TepBoHauanbHBIE MOMBITKA KIACCH(UKAIIMA XUMHUECKHX 371eMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB. EcTecTBEHHbBIE ceMelCcTBA 1IEIOYHBIX METAJJIOB U rajJoreHoB. biiaropoiabie
raspl.

[Tepuonnueckuii 3akon . . MenneneeBa. Ilepuoauyeckas cucrema Kak €CTECTBEHHO-
HaydHas KiacCU(UKAIUs XUMHUYECKUX DJJIEMEHTOB. TaOmmuHas Qopma MpeAcTaBICHUS
Kinaccuukanuu XuMUYeckux dnemMeHToB. CrtpykTypa Tabmuimbl «llepuomnueckas cuctema
xumudeckux aemeHToB J[. M. MenneneeBa» (kopoTkas ¢opma): A- u b-rpymnmbl, mepuossl.
DuU3NYECKUN CMBICII TOPSAKOBOTO JJIEMEHTa, HOMEpa Iepuoja, HoMepa Trpymmbl (s
aneMeHTOB A-rpymm).CTpoeHHe atoMma: sapo U dJIeKTpoHHas o6onouka. CocTaB aTOMHBIX sIIEp:
NPOTOHBI W HEUTpOHBI. M30TOmBI. 3apsA aTOMHOTO spa, MAacCoBOE YHWCIO, OTHOCHUTEIbHAS
atomHas macca. CoBpeMeHHast GOpMyJIUPOBKA TOHATHS «XHMHUYECKHH AJIEMEHT».DJIEKTPOHHAS
000J10YKa aToMa: TOHATHE OO0 JHEPreTHYECKOM YpPOBHE (DJIEKTPOHHOM CJIOE), €ro EMKOCTH.
3aroHCHUE AJNIEKTPOHHBIX CJIOEB y AarOMOB DJJIEMEHTOB IE€PBOrO-TPETHETO IEPUOJIOB.
CoBpemenHass (GopMyIHpOBKAa MEPHOJUYECKOrO 3aKOHA.3HAYCHHE MEePHUOJUYECKOr0 3aKOHA.
Hayunble  pgoctwxkenuss  J[. WM. MenneneeBa: ucnpaBiieHME OTHOCHTENIBHBIX aTOMHBIX Macc,
MpEeACKa3aHUEe CYLIECTBOBAHUS HEOTKPBITBIX JIEMEHTOB, IEPECTA- HOBKU XMMUUYECKHUX JIEMEHTOB
B nepuoandeckoi cucreme. JKuznp u nearenbHocTh . M. Menaeneena.

Paspnen 3. Crpoenue BemecTna.

DNEeKTPOOTPULIATENIEHOCTh XUMUYECKUX JIeMEHTOB. OCHOBHBIEC BUbl XUMUUYECKOW CBSI3H:
KOBAJICHTHAsl HEMOJSIpHAs, KOBAJICHTHAs MOJSAPHAsl, UOHHAsA. BaJeHTHOCTh 3JEMEHTOB B CBETE
aneKTpoHHOM Teopun. Crenenb okucineHud. lIpaBuna ompeneneHus CTENEHW OKUCICHUS
3JIEMEHTOB.

9 kJacc

Pa3nes 1. MHoroodpasue XMMHYeCKHX peaKIMid.

Knaccugukanuss XuMUUECKUX peakuil: peakluu COCAMHEHUs, pa3IoKeHus, 3aMelCHHs,
oOMmeHa. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH. Oxucnurens, BOCCTaHOBUTEIIb,
IIPOLIECCHI OKHCJIEHUS u BoccTaHoBieHUs. (CoOCTaBlI€HHE YPAaBHEHHH OKHCIUTENIBHO-



BOCCTAaHOBUTEJIBHBIX pPEAKUMM € TOMOILBIO METOJa 3JIEKTPOHHOro OanaHca. TernsoBble
3pQPEeKTsl  XUMHYECKHX  peakiuil. OK30TepMHUYECKHE U SHAOTCPMHUECKHE  PEaKLUH.
Tepmoxumuueckue ypaBHeHUs. Pacu€rbl 10 TEPMOXUMUYECKUM YPaBHEHUIM

CkopocTh XMMHYECKUX peakiuil. PakToppl, BIMSIOIIME HA CKOPOCTh XMMMUYECKHX
peakuuii. IlepBoHayanbHOE MPEACTABICHUE O KaTalIU3E.

Oo6patumsble peakuuu. [loHATHE O XMMHUYECKOM pPaBHOBECHMH. XMMUYECKHE pEaKUUU B
BOJHBIX pAcTBOpPax. OJEKTPOJUThl U HedneKTpoautsl. Monsl. Katnonsl u anuonsl. ['unparnas
TEOPHUsI PaCTBOPOB. DJIEKTPOJIMTUYECKAs IUCCOLMALMSI KHUCIOT, OCHOBaHUM U coseil. Ciadble u
CWIbHbIE AJIeKTposuThl. CreneHb auccouuanuu. Peakuuu MOHHOro oOMeHa. YCIOBHS TEUEHUs
peakuui HOHHOTO oOMeHa 110 KOHIIA. XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUM B CBETE MPEACTABICHUN 00 3JEKTPOJUTHUECKON AUCCOLMALMU U
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuusx. [Ionsatue o ruaponmse cosen.

Paznen 2. MHuoroo0pa3sue BelecTB.

Hemerannel. Tanmorensr. [lonokeHWe B NMEPUOAMYECKOM  CHCTEME XHMHUYECKHX
JJIEMEHTOB, CTpOeHHE UuX aToMmoB. Haxoxxmenue B mpupoje. PuU3NUecKre U XUMUYECKUE
cBOMcTBa TayoreHoB. CpaBHUTENNbHAS XapaKTEPHCTUKA TajoreHoB. [lonmydeHue u NMpuUMEHEHHE
rajoreHoB. Xijop. Pusnyeckue H XUMHYECKHE CBoicTBa xjopa. [IpumeHenune xiopa.
XnopoBogopoa. ®Pusnueckue crorictra. [lomyuenne. ComnsiHas kuciora u e€ comu. KauectBeHHast
peakius Ha XJIOpHUI-UOHBL. Pacro3HaBaHue XJIOpuI0B, OPOMHIOB, HOJHIIOB.

Kucnopon u cepa. IlonoxkeHne B MEPHOTUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB,
ctpoenue ux aromoB. Cepa. Amnotponust cepbl. Du3nueckue M XUMHYECKHE CBOWCTBA.
Haxoxnenue B npupone. Ilpumenenue cepoel. CepoBomopoa. CepoBOJopoaHas KUCIOTAa U €€
comm. KadyectBennas peaknus Ha cynbpua-uoHbl. Oxcup cepbl(IV). dusnyueckue u XUMHUYIECKUE
cBorictBa. [Ipumenenne. CepHucTas kuciota u e€ conu. KadecTBeHHas peakumusi Ha Cyab(ur-
nonel. Oxcupn cepoi(VI). Cepnas kucnora. XuUMHYECKHE CBOWCTBA pa30aBIICHHOW U
KOHIICHTPUPOBAHHOM cepHO# KuCI0Thl. KauecTBeHHas peakius Ha Cyab(aT- HOHBL. XUMUYECKHE
peakuuy, JeKalye B OCHOBE MOJYyYEHUsI CEPHOM KUCIOTHl B MPOMBINLIEHHOCTH. [IpumeHeHue
CEpPHOM KHUCIIOTBHI.

Azor u Qocdop. IlonoxkeHne B mNEPUOAMYECKON CHCTEME XHMUYECKUX HIIEMEHTOB,
CTpPOEHHE MX aTOMOB. A30T, (pU3MUecKHe U XUMHUYECKHE CBOWCTBA, MOJy4YE€HUE M MPUMEHEHHE.
KpyroBopor azora B mpupoge. Ammuak. Pusznueckne U XHUMHUYECKHME CBOMCTBA aMMMAKAa,
noiydyeHue, npuMenenne. Con aMMoHusA. A30THasi KUCIOTa M €€ cBoMCTBAa. OKHUCIUTENIbHbBIE
CBOMCTBAa a30THOM KHUCIOTHL IloydeHne a30THOW KHCIOTHI B JabopaTopuu. XUMHUUYECKHE
peakuuu, JieKallle B OCHOBE IMOIYYEHUsl a30THOM KHUCJIOTHI B MPOMBIIIEHHOCTH. [IpumeHenue
a30THOU KUCTOThI. COM a30THOM KUCIOTHI U MX PUMEHEHUe. A30THbIE yI0OpeHusl.

®ochop. Amnotponus dochopa. Puznyueckue U xumuueckue cpoiictsa docdopa. Oxcua
docdopa(V). Docdopuas kucinota u e€ conun. DocopHbie ynoOpeHus.  YTiaepoa U KpeMHUH.
[TonoxxeHue B NepUOANYECKON CUCTEME XMMHUUYECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEPO/I.
Annotponus yrieponaa. Ouznueckue U XUMUYECKHE CBOMCTBa yriepoaa. AacopOuus. YrapHsIii
ra3, CBOMCTBa U (PU3UOJIOTUYECKOE JCHCTBUE HA OPTaHU3M. YTJICKUCHbIN ra3. YTrojabHas KHUCIOTa
n e€¢ comu. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBL. KpyroBopoT yriepojaa B HpUpOJIE.
Oprannueckue coeauHeHus yriaepona.  Kpemuuit. Oxeuna kpemuusa(I1V). KpemuueBas kuciaora
n eé¢ comu. Crekno. ILlement. Meramibl. [lonoxxeHne mMeTamioB B MEPUOJIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB, CTPOEHUE MX aToOMOB. Mertamnnueckass cBsA3b. OPU3HUECKHE CBOMCTBA
METaJIOB. P57 aKkTUBHOCTH METauIOB (DJIIEKTPOXUMHUYECKUI psIi HANpPSHKEHUH METasioB).
XuMuyeckue cBoiicTBa MetaiioB. O0mue crnocoOb! mofydeHust MeTauioB. CIijaBbl METaJIOB.

[lenounsle Metamibl. [lonokeHue MHIENOYHBIX METAUIOB B MEPUOJUYECKOU CHCTEME,
cTpoeHue ux aromoB. Haxoxnenue B npupone. Gusnyeckne 1 XUMUYECKUE CBOMCTBA IIEIOYHBIX
MeTauioB. I[Ipu- MeHeHue MIETOYHBIX METAUIOB U MX COEIUHEHUM. [[lenouyHo3emenbHbIE
Metauibl. [lonokeHue mienoyHo3eMenbHbIX METAIOB B MEPUOAMYECKON CUCTEME, CTPOEHUE UX
atomoB. Haxoxaenue B npupojie. Marauii 1 kanbiuid, ux BaxHeimue coenuuenus. KECTKOCTh
BOJBI M CHOCOOBI €€ yCTpaHEHHUS. Amomunuil. [lonoxenue aatOMUHMS B MEPUOAUYECKON



cucteMe, ctpoeHue ero aroma. Haxoxxnenue B npupoje. Ousznueckne u XMMHUUECKHE CBOMCTBA
amomuaus. [Ipumenenue amoMmuHUS. AMQOTEPHOCTH OKCHIA W THIPOKCHIA  AIFOMHHHSL.
Keneszo. Ilonoxenue xkene3a B NEPUOJUUYECKON CUCTEME, CTPOCHUE €ro aroma. HaxoxaeHue B
npupojie. Pusznueckue M XUMHUYECKHUE CBOWCTBA kele3a. BaxkHeHmne coenuHeHus xelesa:
okcubl, Tuapokcuabl U conu xenesa(ll) u xxeneza(lll). KauectBennsie peakiun Ha uoHbl Fe2+
u Fe3+.

Pasnen 3. Kparkuii 0030p BaskHelHIINX OPraHu4ecKMX BelecTB .

[Ipeamer oprannueckoi xumuu. Heopramuueckue W OpPraHMYECKHE  COCIMHEHHS.
VYrinepon - ocHoBa ku3HM Ha 3emuile.  OcOOEHHOCTM CTPOEHMsI aroMa yriepoja B
OpraHMYECKUX COCTUHEHUSAX.  YrieBojgopoabl. IlpenenbHble (HACBIEHHBIE) YIIIEBOJOPOIBI.
Meran, 3TaH, NpomaH - MpOCTeHIINe MPEeICTaBUTEIU IpEJIeNbHBIX YTIEBOJAOPOIOB.
CrpykrypHble (popMynbl YriieBoAOpooB. ['oMoorndeckuii  psii mpeenbHbIX YIIIEBOJOPOIOB.
I'omonoru. @usnyeckue 1 XMMUYECKHAE CBOWCTBA MPEIEIbHBIX YIIIEBOIOPOIOB. Peakunu ropeHus
n 3amemieHus.HaxoxaeHne B npupojae NpelenbHbIX YrieBoAopoJoB. IlpumeHeHue metana.
Hemnpenenbaple  (HEHACHIIIEHHBIE)  YIJIEBOJOPOIBI.  OTHJICHOBBIM  psANl  HENpeAeIbHBIX
yraeBoAopoJoB. OtuneH. dDusnueckue W XUMHUYECKHME CBOMCTBa JTujieHa. Peakmus
npucoenuHenus. KauectBennsle peakuuu Ha STwieH. Peaknus nonumepuszanuu. [lomuatunen.
[Ipumenenne H3TUIEHA. ALIETUJIEHOBBIA Pl HENpPEAeSbHBIX YIJIEBOJIOPOJIOB.
Anerunen.CpoiicTBa anerwieHa. [Ipumenenmne anetrwieHa. [IpumeHenue — aneTuieHa.
[IpousBoaubie yriaeBoAopoaoB. Kparkuii 0030p OpraHWYECKUX COEAMHEHHWI: OJHOATOMHBIE
CHUPTHI (METAHOJI, 3TaHOJI), MHOTOATOMHbBIE€ CHHUPTHI (3THIJIEHTJIMKOJb, TNIULEPHH), KapOOHOBBIE
KHUCJIOTHI (MypaBbHHAs, YKCYCHas), CJIOXHBIC 3(UPBI, KUPBI, YIIEeBOIbI (TJIFOKO3a, caxaposa,
KpaxmaJ, UeJUTI0I03a), aMUHOKHCIOTH, Oenku. Ponb OenkoB B opranmsme. [Tonsitue o
BBICOKOMOJIEKYJISIpHBIX BemlecTBaxX. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, CTEMEHb MosinMepu3auu. [lonusTusieH, NoJTunponuiIeH, HOJTUBUHIIXJIOPHI.

Tunbl pacyeTHbIX 32/1a4:
1. BprunciieHre MacCOBOM JIOJIM XMMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHECHHUS.
Yemanosnenue npocmetiweri  ¢hopmynvt  seujecmea no  MACCOBbIM  QONAM  XUMUYECKUX
SJIEMEHMO8.
2. BbluncieHuss 1Mo XMMHUYECKHM YPaBHEHHUSM KOJIMYECTBA, 00beMa, MAacChl BEIIECTBA IIO
KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB WIIH MPOYKTOB PEAKIIUH.
3. Pacuer MaccoBo# 101 paCTBOPEHHOTO BEIIECTBA B pacTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoOT:

1. JlaboparopHoe o6GopyaoBaHue U TpueMmbl oOpamieHus ¢ HuM. [IpaBuna Oe3omacHoit
paboThI B XUMHUYECKON 1ab0paTopuu.

2. OuncTKa 3arpsA3HEHHON TOBAPEHHOM COJIH.

3. IIpu3Haku NpoTEeKaHUS XUMHUYECKUX peaKIuil.

4. TlomydeHue KMCIOPOJa U U3YYEHHE €r0 CBONCTB.

5. Ilomyuenue BOJOpOa U U3yYEHHUE €TO CBOICTB.

6. IIpuroToBieHne pacTBOPOB C OMPEAEICHHOIN MacCOBOM /1071l pacCTBOPEHHOIO BEILIECTBA.

7. PemieHne SKCHepUMEHTAJbHBIX 3agauy Mo TeMe «OCHOBHBIE KJacChl HEOPraHUYECKUX
COCIMHEHUN.

8. Peakuuu MOHHOTrO OOMEHa.

9. KauecTBeHHbIE peakllMi Ha HOHBI B PacTBOPE.

10. IlonyueHue aMMuaKa 1 U3y4eHHE €ro CBONCTB.

11. TlonydeHue yriaeKuciaoro ra3a U U3ydyeHHe ero CBOMCTB.

12. Pemenue skcriepuMeHTalbHBIX 3a7a4 no teme «Hemeramnst IV — VII rpynn u ux
COCIMHEHUI.



13. Pemenne OKCIICPUMCHTAJILHBIX 3a1a4 110 TCMC «MeTanbl 1 ux COCAUHCHU.

3. TemaTu4eckoe IVIAHNPOBAHUE, OCHOBHBIE BU/bI Pe3y/bTaThl y4eOHOH AesiTeJIbHOCTH.
JUis KaxJIoro pasjena yka3aHo oOlee 4YMClIO Y4eOHBIX 4YacoB, a TaKXKe PEKOMEHIyeMoe
paszelieHue 3TOro BPEMEHM Ha TEOPETUUYECKUE 3aHATUS M IMpakTudeckue paborel.  Peseps
BPEMEHU PACIPEEIICH 0 pa3ienaM
8 kaacc:
OcHoBHbIE IOHATHS XUMHUHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX IIpe/icTaBiIeHui)-1 Jac;
Ilepnoauueckuil 3aKOH M IEpPHOAUYECKas cCUCTeMa XUMHUYecKux viemeHToB J[.M.MeHnneneesa.
Crpoenue atoma -1 yac;
CrpoeHue BellecTBa, XMMHUECKas CBsI3b — 1 yac.
9 kaacc:
Kpatkuit 0030p BaskHEHIIMX OpraHUYECKUX BelecTB — 1 Jac.



3. Taﬁ.Jmua TEMATUIECCKOI'0 paciipeacjcHusl KOJINIECTBA 4YaCoB:

8ku1acc
Paszgen Kox OcHOBHBIE BU/IbI 1eATeJIbHOCTH
Koa-Bo o0yuaromuxcst
BO Tembl pazgesia
8kuacc 4aCOB 4yacos (Ha YpOBHE YHHBEPCAIbHBIX Y4eOHBIX
AeHCTBHIA)
1. OcHOBHBIE NOHATHA XHMHHU 52 | IlepBonavanphble xumudeckue noustus | 20(18+2) | Paznmuuats npeamerst usyueHus

(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX
npeacTaBJeHni)

€CTECTBEHHBIX HAYK.
HaGimronaTh CBOMCTBA BEIIECTB U UX
W3MEHEHUS B XOJIC XUMUYECKUX PaKIIU.
YuuThcs NPOBOAUTh XUMHYECKUN
IKCIIEPUMEHT.

Co0uroath mpaBmiia TEXHUKU 0€301TaCHOCTH.
Oka3bIBaTh IEPBYIO TOMOIIL IPH
OTpaBJICHUAX, OXKOraX MU TpaBMax,
CBSI3aHHBIX C PEAKTUBAMH U J1a00PaTOPHBIM
o0opynoBaHUEM.

3HAKOMUTKCS C JJA0OPATOPHEIM
obopynoBanueM. Paznmu4aTe MOHATHS
«IUCTOE BEIECTBO» U «CMECH BEIIECTBY.
YMeTh pasmensaT cMecH MeTolaMu
OTCTauBaHUs, (GUIETPOBAHUS U
BEIMapuBaHus. Pazmmyare ¢uszndeckne u
XUMHUYecKue siBieHus. OnpenensaTh NPU3HAKA
XUMHUYECKUX PEAKILIH.

DUKCHUPOBATH B TETPAH HAOIIOIaeMbIe
MPU3HAKM XHMHUYECKUX peakiuid. PaznuyaTth
TIOHSTHS «aTOM,

«MOJIEKYIay, «XUMHYECKUI dIIEMEHT,
«HOHY, «3IIEMEHTAapHbIC YaCTUIIBD.
Pa3muyate moHATHS «BElIecTBa
MOJIEKYJISIPHOTO CTPOCHUS» U «BeEIlle-

CTBa HEMOIIEKYIIIPHOT'O CTPOESHHUS.
DopMynHpOBaTh ONpeeNeHHe T10-

HATHUS «KPUCTAIUTMUYECKHUE PEIIETKI.
OO0BACHITH 3aBUCUMOCTH CBOMCTB BEILECTBA
OT THUIIA €r0 KPUCTAJUINYECKOH PEIETKY.
OnpenensiTh OTHOCUTEIEHYIO aTOMHYIO
MacCy 3JIEMEHTOB W BaJICHTHOCTh




3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX.
OrnpenensiTe COCTaB MPOCTEUILINX
COCIMHECHUN 0 UX XUMHUYECKUM (POPMYJIaM.
CocraBisth (HopMyabl OMHAPHBIX
COEIUHEHHUHN 10 U3BECTHOM BAJICHTHOCTH
anemenToB. M300paxkats npocreiimme
XUMHUYECKIE PEAKITIH C IIOMOIIBI0
XUMHMUYECKUX YpaBHEHUH. Pa3nuyaTs NOHATUSA
CHHJIEKC» U «KO3((UITUSHTY»; «CcXeMa
XUMUYECKOU PEeaKiuu» U «ypaBHECHHUE
XUMHUYECKON peakum». PaccunThIBaTh
OTHOCHTENBHYIO MOJIEKYJISIPHYIO Maccy

ITo popmynam BemiecTB. PaccunThiBaTh
MacCOBYIO JIOJIF0 XUMHYECKOT0 JIEMEHTa B
COCIMHEHUHU. Y CTAaHABINBATH ITPOCTEHIIINIE
(GopMyJIbl BEIIECTB O MaCCOBBIM JIOJISM
anemenToB. [lonk30BaThes HHPOpPMAIUEH U3
JIPYTUX UCTOYHUKOB VIS TIOJTOTOBKH
KpaTKuX coo0meHuid. [ 0TOBUTE TIpe3eHTAITIHT
10 TEME

Kucnopon

5 (4+1)

HccrenoBarh CBOMCTBA M3y4aEMbBIX BEIIECTB.
Habmronath pusnyeckue u XUMUYECKHE
MIPEBPAIIEHHUS U3yYaeMbIX BEIECTB.
Pacmo3znaBaTh ONBITHBIM ITYTEM KHCIOPO/I.
OnuceIBaTh XNMAYECKHE PEAKIINHY,
Ha0IIt0/TaeMbIE B XO/I€ IEMOHCTPAIIHOHHOTO
u nabopartopHoro skcnepuMenTa. [lemaTts
BBIBOJIBI M3 PE3yIBTATOB MIPOBEAEHHBIX
XUMHYECKUX OIBITOB. YYacTBOBATh B
COBMECTHOM OOCYXJIECHUHU PE3yIbTAaTOB
OTTBITOB.

Oxka3pIBaTh MEPBYIO TTOMOIIIb ITPH
OTPABJICHUSX, OKOTAaX W TPABMax, CBA3aHHBIX
C peaKkTUBaMH U J1abOpaTOPHBIM
000pyIOBaHUEM.

CocTtaBiathk (HhOpMyIBl OKCHIIOB 110
M3BECTHOW BaJICHTHOCTH DIIEMEHTOB.
3anuchIBaTh MPOCTEUIINE YPABHEHUS
XUMHUYECKUX peakiuil.Ilons3zoBarscs




nHpopMaen U3 Ipyrux UCTOUHUKOB IS
MOATOTOBKH KPaTKMX COOOIIEeHUH. [ 0TOBUTS
MIPE3EHTAIIMH 110 TEME

Bognopon

3(2+1)

HccienoBaTh CBOMCTBA U3Y4aeMBIX
BemectB. Habmronath pusndeckue u
XMMUYECKUE TPEBPALICHUS H3Y4aeMbIX
BemecTB. ONKUCHIBATH XUMHUYECKUE PEAKIIHH,
HaOJI0IaeMbIe B X0JI€ IEMOHCTPALIMOHHOTO
1 71a00paTopHOro SKCIEPUMEHTA.
PacniozHaBaTh ONBITHBIM MYTEM BOJOPOJL.
Co0OmoaaTh nmpaBuia TEXHUKH 0€30I1aCHOCTH
Jenate BBIBOJBI W3 pe3ybTATOB
MPOBE/IEHHBIX XUMHUYECKUX

OITBITOB. Y4acTBOBATh B COBMECTHOM
00CYXIEHUHU PE3YIHTATOB OMBITOB.
3anuchBaTh MPOCTEHIE yPaBHEHUS
XUMHUYECKUX PEAKLIMH.

[Monb3oBaThest wHMOpMaNuer w3

JIPYTUX UCTOYHUKOB JIJIS TIOATOTOBKU
KpaTKHX COOOIIECHUN.

I'oToBUTH TIpE3eHTAINH 110 TEME

Bopa. PactBopbl

7(6+1)

HccrnenoBaTh CBOWCTBA U3y4aeMbIX

BemecTB. Habmronats pu3uveckne u
XUMHYECKHE TIPEBPAIEHAS H3y9aeMBIX
BemiecTB. ONUCHIBATH XUMHUYECKHE PEAKIINH,
Ha0IIt0/TaeMbIE B XO/I€ IEMOHCTPAIIHOHHOTO
u nabopartopHoro skcnepuMenTa. [lemaTts
BBIBOJIBI M3 PE3YJIBTATOB MPOBEAEHHBIX
XUMHYECKUX OIBITOB. Y4acTBOBATh B
COBMECTHOM OOCYXJIECHUHU PE3yIbTATOB
OTTBITOB.

3anuceIBaTh MPOCTEUIINE YPABHEHUS
XUMHUYECKUX PEaKIiil. BEI4uCIsaTh MacCcOBYIO
JTOJTIO pacTBOPEHHOTO BEIIECTBA B PacTBOPE,
MaccCy pacTBOPEHHOTO BEIIECTBA U BOJBI

JUTS TIPUTOTOBJIEHUST PACTBOPA OTIPENEIEHHON
KOHIIEHTPAIHH.

I"'0TOBUTB pacTBOpPEI ¢ onpeenEHHOM




MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBRA.

KonngecTBeHHbIE OTHOIIICHHUS B XUMUH

Hcnonp30BaTh BHYTPU U MEKIPEIMETHBIE
CBsi3U. PaccunThIBaTh MOJISPHYIO Maccy
BEILIECTBA, OTHOCUTENIbHYIO TIJIOTHOCTH
rasos.

BBIYUCIATH 10 XUMHYECKUM (OpPMYJIaM U
XUMHUUYECKUM YPaBHEHHUSIM Maccy,
KOJIMYECTBO BEIECTBA, MOJISPHBIN 00BEM 1O
W3BECTHOW Macce, MOJISIPHOMY 00bEMY,
KOJIMYECTBY

OJIHOTO M3 BCTYNAIOLIUX WU
MOJIYYaOIIUXCS B PEAKIIMU BEUIECTB.
Boraucnsate 00bEMHBIE OTHOMICHUS

ra3oB PU XUMUYECKUX PEAKIIUSIX.
Hcnonp30BaTh MpUMEpHl pElIEHUS] TUITOBBIX
3a7a4, 3aJa4YHUKA C TPUBEAEHHBIMU B HUX
alIrOpUTMaMH PENIEHUS 3a7a4

OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX
COeqUHEHNN

12(11+1)

HccnenoBatk CBOMCTBA M3Y4AaEMBIX BELIECTB.
HaGmonath usnueckne n XuMudeckue
IIPEBPALICHUS] U3Yy4aeMbIX BELIECTB.
OnuceIBaTh XUMUYECKUE PEAKIIUH,
Ha0JI01aeMble B X0J1€ IEMOHCTPALIUOHHOTO
U 71a00paToOpHOro 3dKcrIepuMeHTa. Jlenath
BBIBOZBI U3 PE3YJIbTATOB IPOBEAEHHBIX
XMMHWYECKUX OIBITOB. Y4YacTBOBAaTh B
COBMECTHOM OOCYKACHUH PE3yIbTaTOB
OIIBITOB.

KnaccugunupoBaTs n3yyaeMble BellecTBa
10 COCTaBy U cBoicTBaM. COCTaBIIAThH
(opMyIIBl OKCHIOB, KHCJIOT, OCHOBAHUI,
COJIEH.

XapakTepu3oBaTh COCTAB U CBOWCTBA
BEILIECTB, OTHOCSIIIUXCSA K OCHOBHBIM
KJlaccaM HEOPraHMYECKUX COeIUHEHUI.
3anuchIBaTh MPOCTEUINE YPaBHEHUS
XUMHYECKUX PEAKIUH.

2. IlepuoanyecKknii 3aK0H H
NMepHOAUYEeCKasi CHCTEMAa XHMHYECKHX
ssnemeHTOB JI.M.MeHnaeneeBa.

KnaccupuuypoBaTs H3y4eHHBIE
XUMHYECKUE 3JIEMEHTHI U UX
coeqnHenna. CpaBHUBaTh




CtpoeHue atoma

CBoiicTBa BeLIeCTB, MPUHAISKAIUX K
Pa3HbIM KJlaccaM, XUMHUYECKHE JIEMEHTHI
Pa3HBIX TPYIIL. Y CTaHaBJIUBATh BHYTPH U
MEXKIIpEIMETHBIE CBS3H.

DopMyIUpOBaATh NIEPUOANYECKUH 3aK0H [1.
N. Menpeneesa U pacKpbIBaTh €ro CMBICIL.
XapakTepu30oBaTh CTPYKTYPY IIEPUOJUIECKOM
Tabyuiuel Paznuuath nepuonsl, A- u b-
TpYTIIBL.

OOBSCHATH (PUBNUECKU CMBICIT TIOPSIKOBOTO
HOMEpa XHMMHYECKOI'O 3JIEMEHTa, HOMEPOB
TPYTIIBI U TIEpUOJIa, K KOTOPHIM 3JIEMEHT
MIPUHAUIEKUT B TEPUOJUUECKON CHCTEME.
OnuceiBaTh XUMHUYECKHE PEAKIUH,
Ha0III0/TaeMBIE B XO/€ IKCIIEPHIMEHTA.
YyacTBOBaTh B COBMECTHOM OOCYXIEHUHU
pE3yABTATOB OMBITOB. POPMYIHPOBATH
ONpENENeHUs TOHATUN «XUMHYECKUN
JJIEMEHTY, «TIOPSAKOBBII HOMEP», «MAaCCOBOE
YHUCIIO», «U30TOIBI», «OTHOCUTENBHAS
aTOMHasI Maccay, «JIEKTPOHHAsl 000JI0UKay,
«OIIEKTPOHHBINA CIIOW» («IHEPTEeTUICCKII
ypOBeHbY). OnpeaensaTh Yucao MPOTOHOB,
HEUTPOHOB, DJIEKTPOHOB y aTOMOB
XUMHUYECKUX 3JIEMEHTOB, UCTIOIb3Ys
neproandecKyro Tadbmuiry. CocTaBisTh
CXEMBI CTPOCHHS aTOMOB TIepBHIX 20
9JIEMEHTOB MEPUO-TUIECKON CHCTEMBI
9JIEMEHTOB. XapaKTepU30BaTh XUMUYECKHE
9JIEMEHTHI HAa OCHOBE UX MOJIOKEHUS B
MIEPUOINYECKON CUCTEME U OCOOSHHOCTEN
CTpPOEHUS UX aTOMOB. JlenaTh
YMO3AKJIIOUEHHS O XapaKTepe N3MEHEHHUS
CBOWMCTB XMMHYECKUX JIIEMEHTOB C
YBEJIMYEHHUEM 3apsiI0B aTOMHBIX
anep.MccienoBate CBOWCTBA H3y4aeMBbIX
BEIIIECTB.

3. CTpoenue BemecTsa. XuMHYECKas
CBSI3b.

DopMynHpOBaTh ONpeneNeHUsT MOHATHH
«KOBAJIGHTHAs HETIOJISIpHAsT CBS3bY,




«KOBAJICHTHAS TOJISIPHAS CBS3bY, KMOHHAS
CBSI3bY»,«CTENEHDb KUCIECHUS,
«ONEKTPOOTPHUIIATETHHOCTEY.

OnpenenaTs THIT XUMHYECKOH CBS3H

B COCOUHEHUSIX HA OCHOBAHUHM XUMHYECKOHN
dopmyitsl. OnpeensaTh CTENEHb OKUCTCHHS
3JIEMEHTOB B COCIUHEHUAX. COCTABIIATE
CPaBHHUTENBHBIC U 0000IIArOIINE TAOTHIIB,
CXEMBL.

Bcero B 8 kinacce 68 68
(n/p-6) (11/p-6)
9 kaacc
1.MHoroodpa3ne XuMH4eCKHX 15 15(13+2) | KnaccudumpoBaTs XMMHYECKHE PEAKIIHH.

peakuuii

IIpuBOANTE PUMEPHI PEAKIUI KaXK 0TI 0
Thma. PacriosHaBaTh  OKHCIUTENBHO-
BOCCTaHOBUTENbHbIE peakiun Onpenenirsb
OKHCIIUTEIb, BOCCTAHOBUTEIb, IPOLIECC
OKHCIICHHUS, BOCCTaHOBIIeHMs. Habmonate n
OIHCHIBATh XMMHYECKHE PEAKIHH C
MTOMOILBIO €CTECTBEHHOIO SA3bIKA U SI3bIKA
xumun. MiccrenoBate yCIIOBHS, BIHSIOIINE
Ha CKOPOCTh XUMUYECKOHN peaKkuu.
OnuceIBaTh yCIIOBUS, BIUSIOIINE HA
CKOpOCTh XUMHUECKOM peakiuu. [IpoBoauTh
TpyIIIOBbIe HAOIIOAECHHS BO BpeMs
MPOBEACHNA JEMOHCTPALIIOHHBIX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXIECHUH
pE3yIBTATOB OIBITOB.

CoCTaBIATE TEPMOXUMHUYECKHE

ypaBHEHUS peakuil. BeunucasaTe TermnoBon
a¢ ekt peakuu 1Mo €€
TEPMOXHMHUYECKOMY YPaBHEHUIO.
VY4acTBOBaTH B COBMECTHOM OOCY)KICHUHU
pE3yIBTATOB OIBITOB.

CoCTaBIIATh TEPMOXMMHYECKHE




YpaBHEHUS peakUuil. BEIYUCIATH TENI0BOM
a¢ ekt peakiuu 1Mo e
TEPMOXMMHUYECKOMY ypaBHeHHI0. O000ImAaTh
3HaHUA O PacTBOpax.

[MpoBoauTk HaOMIOIEHUS 32 TTOBEIE-

HUEM BEIECTB B PACTBOpPaXx, 3a XU-
MHWYCCKUMHU PCAKIIHUAMH, IPOTCKAIO-

LIIMMU B pacTBopax. @opMyInpoBaTh
OnpeacICHUA MMOHSITHI «BJICKTPOJINUTY,
«HEIJIEKTPOIUTY, «AIEKTPOITUTHYECKAs
nmrccoruanyis»y. KoHKpeTn3npoBaTh MOHSTHE
«oH».00001mAaTh MOHATHS
«KaTHOH»,«aHuon».MccnenoBaTthk cBOMCTBA
PacTBOPOB AIEKTPOIUTOB. OMHCHIBATE
CBOICTBA BEIIIECTB B XOJIE
JIEMOHCTPAIMOHHOTO U JIAOOPATOPHOTO
skcnepuMenTa. CobmoaaTs mpaBmia
TEXHUKH 0€30ITaCHOCTH. PaKTEPHU30BaTh
YCIIOBHUSI TE€UEHHS PEAKIHH B CTBOpPAx
AIEKTPOIUTOB A0 KOoHIA. OnpenemsTh
BO3MOKHOCTB IIPOTEKHHSI PEAKITII HOHHOTO
obmeHa. [IpoBOUTE YITIIOBEIE HAOIIOICHHS
BO BpEeMs TPOBEICHHUS IEMOHCTPAI[MOHHBIX
1 J1a00paTOpHBIX OMBITOB. OOCYyKIaTh B
Tpynmnax pe3ynbTaThl OmbITOB. OOBACHATH
CYIITHOCTh peaKInii HOHHOTO OOMeHa.
PacmioznaBaTh peakiui HOHHOTO OOMEeHa.
CoCTaBIATh NOHHBIE YPaBHEHUSI PEAKITHIL.
CoCTaBIATh COKpAIIEHHBIE HOHHBIC
YpaBHEHUS peakuil.

2.MHoroo6pa3ue BelecTB

43

Hewmeramsl

5(4+1)

OmnnceIBaTh CBOMCTBA BEIIECTB B

XO0JIe JIEMOHCTPAIMOHHOTO W J1a0o-
paTtopHoro skcrepumenTta. Co0OaromaTh
TEeXHUKY Oe3omacHocTH. PacriosHaBaTh
OTBITHBIM IIYTEM COJISIHYIO KHACIIOTY U e
COJIH, OPOMUJIBI, HOIUIBI.

Hcnonp3oBaTh MpHOOPETEHHBIE 3HAHUS U
YMEHHUS B IPAKTHIECKON eSTENFHOCTH U
IOBCEIHEBHOM KU3HU C 1I€JIbI0 0€30I1acHOro




oOpallleHus ¢ CIIeCTBaMU M MaTepHallaMu
Y SKOJIOTMYECKU TPaMOTHOTO TOBEICHUS B
KpyKaromiei cpeae. Belaucisats MaccoByio

JTOJTI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Kucnopon u cepa

8(7+1)

XapakTepuzoBaTh 3yeMeHThl [VA-rpynmsl
(monrpymnmsl KACIIOPO/a) Ha OCHOBE HX
IIOJIOXKEHUS B Iiepuoandeckon cucreme J1. M.
MeHpeneeBa 1 0COOEHHOCTEH CTPOCHHS UX
aToMOB. OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHHSI CBONCTB 3JieMeHTOB I[VA-
TPYIIIBL IO TIEPHOLY U B A-Tpymmax.
XapakTepu3oBaTh AJUIOTPOIHIO KHCIOPOaa U
cephl Kak OJIHY U3 MPHYUH MHOT000pa3us
BemiecTB. OMUCHIBaTh CBOWCTBA BEIIECTB B
XO0JIe JIEMOHCTPAIMOHHOTO U
nabopatopHoro sxcnepumMenTa. CoooaaTh
TeXHUKY O6e30rmacHocTH. OKa3pIBaTh MEPBYIO
MIOMOIIb ITPH OTPABIICHUSX, OXKOTaX
TpaBMax, CBSI3aHHBIX C PEAKTHBAMHU U
nmabopaTopHEIM 00opynoBanueM. OnpenensiTh
MIPUHA]IEKHOCTH BEIIECTB K OMPEeIEHHOMY
Kiaccy coenuHeHn. COIMOCTaBIsATh CBOMCTBA
pa30aBIICHHON W KOHIIEHTPUPOBAHHOM
CEpHOI UCIIOTHL. 3alMChIBATh yPaBHEHUS
peaxIiii B HOHHOM BHUJE C YKa3aHHEM
nepexofa 3MeKTpoHoB. Pacnio3HaBath
OTIBITHBIM TIYTEM PacTBOPHI KHCIIOT,
cynbGuapl, Cylmb(UTHI, CyTb(haTHL
Hcnonp3oBaTh MpUOOpETEHHBIE 3HAHUA U
YMEHHUS B IPAKTHIECKON AEATETBHOCTH H
TTOBCETHEBHOM KH3HHU C IENBI0 O€301aCHOTO
oOpaIleHus ¢ BEIIeCTBAMU U MaTepHaiaMi 1
SKOJIOTUYECKH TPAMOTHOTO TTOBEICHHUS B
OKpyXarollel cpene. Beraucnsate mo
XUMHYECKUM YPaBHEHUSAM Maccy, 00BEM
KOJIMYECTBO BEIIECTBA OJHOTO U3 TIPOTYKTOB
peaKIuy M0 Macce MCXOIHOTO BEIIEeCTBa,
00BEMY WIIM KOJIMYECTBY BEIIIECTBA,
COJIEPIKAIIIETO ONPEAETEHHYIO TOJII0




IIpUMECEN.
I'oTOBUTH KOMIIBIOTEPHBIE IIPE3EHTALINH 110
TEMe.

Aot u pocdop

9(8+1)

XapakTepu3oBaTh 3JIEMEHTHI VA -TPYIIIIbI
(moArpynmnel a30Ta) Ha OCHOBE HX
MOJIOKEHUSI B TEPUOIUYE CKOM CHCTEME U
COOCHHOCTEH CTPOCHUS UX ATOMOB.
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEPHHS
CBOWCTB 2JIEMEHTOB V A-TPYIITIBI.
XPpaKTEepU30BaTh aJIOTPONHIO Gocdhopa Kak
OJIHY U3 NMIPUYHH MHOTO00pa3us BEIIECTB
.OnuceIBaTh CBOMCTBA BEIIECTB B XO/€
JIEMOHCTPAIMOHHOTO U J1a0OTOPHOTO
IKCIIEPUMEHTA.

Cobronath TEXHUKY 0€30IMacHOCTH.
Oxka3pIBaTh MEPBYIO MOMOIIH IPH
OTpaBicHHSIX.

Yraepoa v KpeMHHI

8(7+1)

XapakTepu3oBaTh 37eMeHTH! [V A-rpymimst
(Toarpymmel yriaepoaa) Ha OCHOBE HX
TIOJIOKEHHSI B TIEPUOJUYECKOMN CHCTEME U
0COOEHHOCTEH CTPOCHUS WX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MECHEHUS
CBOWCTB dneMeHTOB [VA-

TPYHIBL. XapaKTepu30BaTh AJIOTPOIIHIO
yriaepona Kak OJHY M3 MPHYHUH
MHOT000pa3Hsl BEIIEeCTB.

OnuceIBaTh CBOWMCTBA BEIIECTB X0/
JIEMOHCTPAIIHOHHOTO W abopaTOpPHOTO
skcniepuMenTa. CoOII0aaTh TEXHUKY
Oe3omacHOCTH.

CornocTaBisTh CBONCTBA OKCUAOB yIiepoaa
¥ KpEeMHUS, OOBSICHATD U 3aITUCHIBATh
YpaBHEHUS peakuuii B HOHHOM BHUJIE C
yKa3aHUEM Iepex0/ia AIEKTPOHOB.
Ocy1iecTBIsATh B3aWMOIIPEBPALICHNUS
KapOOHATOB U TUPOKapOOHATOB.
Pacnio3HaBaTh OMBITHBIM OMYTEM
YTIEKUCIBIN Ta3, KapOOHAT-UOHBI.
Hcnonp3oBaTh NpuoOpeTéHHbIC 3HAHUS 1




YMEHUS B IPAKTUYCCKON JIEITENBHOCTU U
MMOBCEIHEBHOM XKU3HU

C 1IeNTBI0 0€30MacHOr0 00pAIEeHUS C
BEIECCTBAMHU U MaTepI/IaJ'IaMI/I " DKO-
JIOTUYCCKU FpaMOTHOFO IIOBCACHUA B
OKpY>Kalolller cpefie .

BBILII/ICJ]SITI) 110 XUMHYCCKUM ypaBHCHI/IHM
Maccy, 00bEM WJIM KOJIMYECTBO OAHOIO M3
MPOIYKTOB PEAKIINH I10 MacCEe UCXOTHOTO
BEIIISCTBA,

00BEMY

WU KOJIMYECTBY BEIECTBA, COIEPIKAIIETO
ONPENENEHHYIO JOJI0 MPUMECEH.

Merannst

13(12+1)

XapakTepru30BaTh METAJLIbI HA OCHOBE UX
IIOJIOKECHUSA B HepHOIIH‘IeCKOﬁ CHUCTEME U
0COOEHHOCTEHN CTPOEHUS

ux aToMOB. OOBSCHSITh 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB METAJIOB I10 nepuony nu
B A-rpynnax.

HccnenoBath CBOMCTBA U3ydaeMbIX
BemiecTB. OOBSACHATH 3aBUCHMOCTD

(U3NYECKUX CBOWCTB METAJUIOB OT BHJA
XUMHYECKOW CBS3M MEXKIY MX aTOaMH.
HabmomaTe W ONMMCHIBaTE XUMHUYECKHE
PEaKIy C TOMOIIBI0 E€CTECTBEHHOTO A3BIKa
1 si3p1Kka xumun .Habmonats
neMoHcTpupyemble 1 CaMOCTOSITENHEHO
MIPOBOIUMBIE OIBITHI. OTIHCHIBATh CBOICTBA
M3ydaeMbIX BEIECTB Ha OCHOBE HAOIIOIEHUH
3a WX MpeBpaieHnsIMa. Jloka3pBaTh
aM(OTepHBII XapaKTePOKCHUIOB H
TUAPOKCHIOB ATFOMUHUS
u xene3a(lll).

CpaBHUBATH OTHOIIIEHUE H3yYaeMbIX
METaJUIOB M OKCHJIOB METAJIOB K BOJIE.
CpaBHUBaATh OTHOIIEHUE THUAPOKCUIOB
HATpUs, KAJIbIHS U ATIOMUHUS K paCTBOPaM
KHCJIOT ¥ IIENoYeH.

Pacnio3HaBaTh OIBITHBIM ITyTEM




THIPOKCHI-MOHBI, noHbI Fe?* u Fe**.

3. Kpartkuii 00630p BaskHeHIINX
OpPraHM4ecKuX BelecTB
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Hcnonb30BaTh BHYTPU M MEKIIPEAMETHBIC
CBSI3U.

CoOCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYPHBIC
(hopMyIIBI YTIIEBOIOPOIOB.

OrnpenensaTe NPUHAIICKHOCTH BEIIECCTBA K
ompeenéHHOMY KJIacCy OpraHuYeCKIX
COEMHEHUH.

3anuchIBaTh YpPaBHEHUS PEaKIIHii
3aMCUICHUA U IPUCOCIUHCHUA C YHaCTUEM
OpPraHn4eCKuX BEIICCTB.

HabmonaTh IeMOHCTPUPYEMBIE OIBITHI.
OnuceIiBaTh CBOMCTBA H3Yy4acMbIX BEIICCTB
Ha OCHOBE HAOIOJCHUN 3a0TBITAMH.
Y4acTBOBaTh B COBMECTHOM OCYXIEHUHU
pPE3YIIBTATOB OIIBITOB.

HpOBO}II/ITL Ka4Y€CTBCHHBIC PCAKIIUN Ha
HEKOTOPBIE OPTAHUYECKUE BEIIECTRA.
[Monbs30BaThCst HHpOPMAIIUEH UX APYTHX
WCTOYHHKOB JUIS TTOJTOTOBKH KPATKHUX
COOOIIEeHHIH.

['0TOBUTH KOMITBIOTEPHBIE MPE3EHTAINH 110
TEME.

Bcero B 9 kiacce
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COI''TACOBAHO

HpOTOKOJ'I 3acCaaHusA
MCTOOAUYCCKOI'O O6’beI[I/IHeHI/I$I

MBOY COII Ne 2

OT«__ » 2022 roma Ne
/ /

COI'NTACOBAHO

3amecTuTenb nupekropa no YBP
Turtosa E.A.
« » 2022 rona




