Pabouas mporpamma mo xwmmuu st 11 kiracca coctaBiieHa B COOTBETCTBUU C
denepanabHbIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEIHEro OOILEero
oOpa3oBaHMs, Ha OCHOBE IPUMEPHOM OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl
cpeaHero o6miero oo6pazoBaHus (og00peHa perieHueM QeaepabHOr0 ydyeOHO —
METOUYECKOr0 00BEAUHEHUS 10 001IeMy 00pa3oBaHHi0, TPOTOKOJ oT 28.06.2016 r
Ne 2/16 — 3).

st peanuzanuu paboyeil mporpaMMbl MPU HEOOXOJUMOCTH OpraHU3YeTCs
oOydeHHEe ¢ TPUMEHEHHUEM DJEKTPOHHOTO OOy4YeHHUs ¥  JUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHONOTHN. [Ipu HeoOXommMocTu momyckaeTcss THOpHAHAs
dbopma oOyueHus.

Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JIuunocmmuoie pezyromamot:

1) B yennocmuo-opuenmayuontou cghepe - 4yBCTBO TOPIOCTH 32 POCCHUKCKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYIY, IeJIeyCTPEMIICHHOCTH;

2) B mpyoosoii cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AanbHeHIen
o0pa3oBaTeNbHON U MPODHECCHOHAIBHON TPAaCKTOPHH;

3) B no3nasamenvHOU (KOCHUMUBHOU, UHMEIEKMYAIbHOU )chepe - yMEHUE
yIPaBJIATh CBOCH MO3HABATENIBHON 1€ATEIHHOCTHIO.

Memanpeomemmnuvie pe3yavmamspl OCBOCHUS BBITYCKHUKAMH CPEAHEW IIKOJIBI
MIPOTPAMMBbI 110 XUMUH SIBJISTFOTCSI:

1) ucnonb3oBaHWE YMEHUW M HABBIKOB pA3JIWYHBIX BHUAOB IO3HABATEIbHOU
NEATeIbHOCTH, MNPUMEHEHHE  OCHOBHBIX ~ METOJOB  MO3HAaHUS  (CHCTEMHO-
WH)OPMAITMOHHBIA aHAIW3, MOACIUPOBAHWE) ISl WM3YUYEHUS Pa3IMYHBIX CTOPOH
OKPYX aroUIEH IEMCTBUTEIbHOCTH;

2) UCHOJIb30BaHUE OCHOBHBIX HMHTEIUIEKTYyalbHBIX orepanuii: GopMyirpoBaHue
TUIO0TE3, aHaJlu3 M CHUHTE3, CpaBHEHHUE, 000O0IIEHUE, CUCTeMAaTU3allusl, BBISIBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBA3EH, TIOMCK AHAJIOTOB;

3) ymMeHue reHepupoBaTh UJEU U OMNPENEIATh CPEeACcTBa, HEOOXOIUMBIE I UX
peanuzanuu;

4) ymeHue OIpeAeNaTh LEIM M 3a/layd JIeSITEeIbHOCTH, BBIOMpaTh CpEICTBa
peanu3anuu UeIu U IPUMEHSTh UX Ha IPAKTHUKE;

5) WCHOJIb30BAaHWE PA3JIMYHBIX HCTOYHUKOB JUISl TMOJIYYECHHS XUMHUYECKOMN
uH(opMaIy, MOHUMAHWE 3aBUCHUMOCTU COJEPKaHWS W (POPMBI TPEACTaBICHHUS
uH(pOpMAIUK OT eJiel KOMMYHUKAIIMHA U aapecara.

B obnactu mnpeomemmuvix pezynibmamoe W3y4CHUE XUMHH TPEIOCTABISET
YYEHUKY BO3MOXKHOCTh HAYUYHUTHCS:

B NO3HABaAmMeNbHOU chepe: Ha OA3080M YpOoGHE

a) 1aBaTh OIPEAENICHNUS U3yUYEHHBIM MOHITHUSIM;

0) omnuchiBaThb JIEMOHCTPAIMOHHBIE U  CAMOCTOATEIHLHO  IPOBEICHHbIE
AKCIIEPUMEHTBI, MCHOJB3Ysl JUIsl 3TOrO0 €CTECTBEHHBIA (PYCCKHUH, pOAHON) SI3BIK U
A3BIK XUMUMU;



B) OOBSCHATH CTPOCHHE U CBOMCTBA M3YYCHHBIX KIJIACCOB HEOPTaHUYECKUX U
OpPTraHUYECKUX COeIMHEHMIA;

I') KJacCu(PUIMPOBaTh U3yUYCHHBIE OOBEKTHI U SIBJICHUS;

1) HaOmOAaTh JEMOHCTPUPYEMBIE M CaMOCTOSITENBHO IPOBOJMMBIE OIIBITHI,
XMUMUYECKHE PEaKINU, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

€) UCCIeNoBaTh CBOWCTBA HEOPraHMYECKUX U OPraHUYECKUX BEIECTB,
OTIpeNIeNATh UX MPUHAAIE)KHOCTh K OCHOBHBIM KJlaccaM COEIMHEHUI;

) 000OlIaTh 3HAaHWSA M JeNaTh OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSIX
M3MEHEHUS CBOICTB BEILIECTB;

3) CTPYKTYypUPOBATh yueOHYI0 HH(OPMALINIO;

M) MHTEPOPETUPOBATh HH(OPMALMIO, TOIYYCHHYIO U3 JIPYTUX HCTOYHUKOB,
OLICHUBAThH €€ HAYYHYIO JOCTOBEPHOCTH;

K) OOBICHATH  3aKOHOMEPHOCTH  NPOTEKAaHUS ~ XUMHUYECKUX  PEaKIIHid,
IPOTHO3UPOBATE BO3MOKHOCTh HMX IPOTEKaHHS HA OCHOBE 3HAHHWHA O CTPOCHHH
BEILIECTBA U 3aKOHOB TEPMOJANHAMUKHY;

71) oOBACHATH CTpoeHue atomMoB aneMeHTOB [-IV mepuoma ¢ ucmonb3oBaHueM
AIIEKTPOHHBIX KOH(UTYpPALUil aTOMOB;

M) MOJENIUPOBaTh  CTPOCHHE TPOCTEHIINX MOJEKYJ HEOPraHWYEeCKHX U
OpPTraHUYECKUX BEIECTB, KPUCTAIIIOB,;

H) IIPOBOJIUTH pacueThl 0 XUMUYECKUM (HOpMyJIaM U ypaBHEHHSM;

0) XapaKTepH30BaTh U3yUCHHbBIE TEOPHH;

1) CaMOCTOSITENbHO OOBIBATh HOBOE UIsl Ce0sl XMMHYECKOE 3HAHHUE, UCIOJB3YS
IS TOTO JOCTYIHBIE UCTOYHUKU HHPOPMAIUY;

BbinycKHUK HAYyYHMTCS:

® XapaKTepHU30BaTh OCHOBHBIE METObl IO3HAHUS: HaONIOJEHHE, H3MEpEeHHe,
HKCIIEPUMEHT;

® OMNUCHIBaTh CBOMCTBAa TBEPABIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BBIACIAS HX
CYLIECTBEHHbIC IPU3HAKHY;

® pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATHIA «aToOM», «MOJIEKYJIay,
«XUMHYECKUI  3JIEMEHT»,  «IPOCTOE  BEIIECTBO»,  «CJOXKHOE  BEIECTBOY,
«BAJICHTHOCTbY, «XUMHUYECKasl PEAKLIUs», UCIIOJIb3ys 3HAKOBYIO CUCTEMY XUMUU;

® PACKpBIBATH CMBICT 3aKOHOB COXpPaHEHHs] MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOM TEOPHH;

® pa3nu4aTh XUMHUUYECKHE U (U3UUYECKUE SBICHHUS;

® Ha3bIBaTh XUMHUYECKHUE SIIE€MEHTHI;

® ONpeeNsATh COCTAaB BELIECTB MO UX (hopMyiam;

® OIpeNeNsATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCTUHEHUSIX;

® ONpeeIATh TUIl XUMUYECKUX PEaKIIHii;

® Ha3bIBATh MMPU3HAKU U YCJIOBHSI MPOTEKAHUSI XUMUYECKUX PEaKIIHil;

® BBISBIATH NMPU3HAKH, CBHUJIETEIHCTBYIOIIUE O MPOTEKAHUHM XMUMUYECKOW pPEeaKIuu
HpY BBITOJHEHUH XUMUYECKOTO OIIBITA;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHEHHIA;

® COCTaBIISITh YPAaBHEHUSI XUMHUUECKUX PEaKIIHIA;



e coOIt01aTh IpaBuiia 0€30MacHOi paboThl MPU MPOBEICHUH OIBITOB;

® T10JIb30BaThCS JIAOOPATOPHBIM 00OPYIOBAHUEM U TTOCYI0M;

® BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO  MOJIIPHYEO MAacChl BEILIECTB;

® BRIUUCIISATh MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA TI0 (popMyJsie COeTMHECHHS;

® BBIYUCIIATH KOJIMYECTBO, 00BEM WJIM MAacCy BEIIECTBA MO KOJMYECTBY, 00BEMY,
Macce peareHTOB WX NPOAYKTOB PEAKIIUY;

® XapakTepu3oBaTh (U3MYECKUE M XUMUYECKUE CBOWCTBA TPOCTHIX BEIIECTB:
KHUCJIOPOJIa U BOJAOPOA;

® 110JIy4aTh, COOMPATH KUCIOPO U BOJAOPO/I;

® PacCIIO3HABATH OMBITHBIM IMMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOI;

® PaCKpbIBATh CMBICII 3aKOHAa ABOTA/IpO;

® PacCKpBIBATH CMBICII TOHITHH «TETTOBON 3 (HEKT peakium», «MOJSPHBIN 00beM»;

® XapaKTepru30BaTh PU3MUECKUE U XUMUUYECKHE CBOMCTBA BOJIbI;

® PACKpBIBATh CMbBICII IOHSATHS «PACTBOPY;

® BBIYMCIISATHh MAaCCOBYIO JOJIKO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C OIPEIECICHHOM MAacCOBOM JOJEH PaCTBOPEHHOTO
BEIIECTBA;

® Ha3bIBaTh COCAUHEHNUS U3YUEHHBIX KJIAaCCOB HEOPTAHUYECKHUX BEILIECTB;

® XapakTepu3oBaTh (U3MUECKHE W XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYE€CKUX BEILIECTB: OKCUJIOB, KACIIOT, OCHOBAaHUM, COJIEH;

® ONpENEIATh NPUHAIJICKHOCTh BELMIECTB K ONPEIECIIEHHOMY KJIACCY COEIMHEHMUII;

® COCTaBJIATH (POPMYJIBI HEOPTAHUIECKUX COCTUHEHUN N3YUEHHBIX KJIACCOB;

® IPOBOJIUTH ONBITHI, MTOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA N3yUYEHHBIX KJIACCOB
HEOPTraHUYECKUX BEILIECTB;

® pACHO3HAaBATh OIBITHBIM ITyTEM PACTBOPBI KHUCJIOT W IICIOYEH IO H3MEHEHUIO
OKpAaCKH MHAUKATOPA;

® XapaKTEepPU30BaTh B3aMMOCBS3b MEXKAY KJIACCAMU HEOPIraHUYECKUX COCTMHEHU;

e packpsIBaTh cMbIch [leprnoanueckoro 3akona J[.M1. Menneneesa;

® OOBICHATh (PUBUYECKHUM CMBICT aTOMHOIO (TOPSIKOBOI0) HOMEpa XHMUYECKOIrO
AJIEMEHTAa, HOMEpPOB TIpyHnbl W Iepuoaa B nepuoaudeckoun cucreme [[.N.
Menpeneena;

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeenax MajiblX IEPUOJO0B U TJIABHBIX MOATPYIIIL;

® XapaKTEpPU30BaTh XMMUUYECKHE AJIEMEHTHI (OT BOAOPOAA A0 KalbIUs) HA OCHOBE MX
noJioXKeHusl B nnepuoauueckoit cucreme J[.M. MenaeneeBa u ocoOEHHOCTEH CTPOSHUS
UX aTOMOB;

® COCTaBJIAITh CXEMbl CTPOEHHUSI aTOMOB NEpBbIX 20 3JIEMEHTOB MEPUOIUYECKOU
cuctemsl JI.11. MeHneneena;

® PACKpbIBATh CMBICII MOHATHI: «XUMHUYECKAS CBA3bY, «AJIEKTPOOTPULATEIbHOCTDY;

® XapaKTEepHW30BaTh 3aBUCUMOCTh (PU3NYECKMX CBOWCTB BEHIECTB OT THIIA
KPUCTAJUINYECKOMN PELIETKY;

® ONpPENENIATh BUJ XUMUYECKON CBSI3M B HEOPTAHUYECKUX COEAUHEHUSIX;



® 1300paxkaTh CXEMbI CTPOEHUS MOJIEKYJI BEIECTB, 00pa30BaHHBIX Pa3HbIMU BUAAMU
XUMHUYECKUX CBA3EH;

®DACKPBIBATH CMBICII IIOHATHHA «UOH», «KATHOH», «AHHOH», <(OJIEKTPOJIUTHI,
«HEDJICKTPOJIUTBI», «IIEKTPOIUTHUYECKAs AUCCOLMALMSY), (OKUCIUTENb)», «CTEICHb
OKHCJICHUS» «BOCCTAHOBUTENBY, «OKUCIICHUEY, «BOCCTAHOBIICHUEY;

® OIPEENATh CTENEHb OKUCIICHHS aTOMa JIEMEHTA B COEIUHEHUN;

® PACKpPBIBATH CMBICJI TEOPUH JICKTPOIUTHYECKON TUCCOLMALUY;

® COCTaBJATb YPAaBHEHUS OJJIEKTPOIMTHUYECKOW JUCCOLMALMU KHUCJIOT, IIEJIOYeH,
coJei;

® OOBACHATH CYIIHOCTb IpOLECCA DJIEKTPOJUTUYECKONW IUCCOLMALMU U peaKkLuin
MOHHOTO 00MEHa;

® COCTaBJISTh MOJIHBIE U COKPAILIEHHBIE HOHHBIE YPAaBHEHUS peaKIMi 0OMEHa;

® OIIPENEATh BO3MOXHOCTb IIPOTEKAHUS PEAKIMII HOHHOTO OOMEHA;

® [IPOBOJUTH PEAKUUH, IOATBEPKIAIOIINE KaYEeCTBEHHBIA COCTaB Pa3IMYHBIX
BEILECTB;

® OIPEAEISITh OKUCIHUTEb U BOCCTAHOBUTED;

® COCTaBJIATh YPABHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINA;

® Ha3bIBATh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEAKIINH;

e KJIacCU(PUIMPOBATh XUMUUECKHUE PEaKLMU 10 Pa3IMYHBIM ITPU3HAKAM;

® XapaKTepU30BaThb B3AMMOCBI3b MEX]Y COCTaBOM, CTPOCHHEM M CBOICTBaMU
HEMETAJUIOB;

® [IPOBOJUTDH OMBITHI MO MOTYYCHHUIO, COOMPAHUIO U U3YUYECHHI0 XUMUYECKIX CBOWCTB
ra3o000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

® pACIO3HABaTh ONBITHBIM IIyTEM TIa3000pa3zHbIe BEIIECTBA: YIVIEKUCIBIA raz u
aMMUAK;

® XapaKTEepU30BaThb B3AMMOCBSI3b MEXJY COCTaBOM, CTPOCHHEM M CBOICTBaMU
METaJUIOB;

eHa3bIBaTh OPraHMYECKUE BEILECTBA 110 UX (GOpMyJie: METaH, ITaH, 3TUJIICH, METAHOI,
JTaHOJI, IJIMLEPHUH, YKCYCHAas KHCIJIOTa, AMUHOYKCYCHAasl KHCJIOTa, CTEapUHOBAs
KHCJIOTA, OJICMHOBAs KUCJIOTA, TIII0K03a;

® OLICHUBATH BIUSHUE XUMHUYECKOTO 3arpsi3HEHUsI OKPY’KAIOIIEH Cpejibl Ha OpraHu3M
YEJIOBEKa;

® 'paMOTHO 0OpalaThcs ¢ BEUIECTBAMU B IOBCEHEBHON HKU3HU

® OIpEAeNATh BO3MOXHOCTb IPOTEKAaHUs pPEaKUUi HEKOTOPBIX Npe/IcTaBUTENEH
OpraHUYeCKUX BELIECTB C KHUCJIOPOJIOM, BOJOPOJOM, METAJUIAMH, OCHOBAHUSIMH,
raJloreHamMu.

e Kiaccu(pUIMPOBATh XUMUYECKUE DJIEMEHTBI Ha METAJLIbl, HEMETAJIbI, JIEMEHTHI,
OKCHJIbI M THJIPOKCHUJIBI KOTOPBIX aM()OTEPHbI, U MHEPTHBIE 3JIEMEHTHI (Ta3bl) is
OCO3HaHMS BaXXHOCTH YIIOPSIOYCHHOCTH HAyYHbIX 3HAHUN;

® PacKpbIBaTh CMBICI Iepuoauyeckoro 3akona /.M. Menneneesa;

® ONUCHIBATh M XapaKTEpU30BaATh TAOJMYHYIO (POpMY MNEPUOJUYECKON CUCTEMBI
XUMUYECKUX DJIEMEHTOB;



® XapaKTEpHU30BaTh COCTAB aTOMHBIX SJIEp M PACIpPEIEICHUE YHUCa 3JIEKTPOHOB IO
ANEKTPOHHBIM  CJIOSIM  aTOMOB  XHMHYECKHX DJIEMEHTOB MAaJbIX IE€PUOIOB
IIEPUOANYECKON CUCTEMBI, a TAKXKE KAJINS U KaJIbLUs,

® pa3muyaTh BHUAbl XHMHYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO MHOJISIPHYIO,
KOBQJICHTHYIO HEMOJSPHYIO U METAININYECKYIO;

e 1300paXkaTh S3JEKTPOHHBIE (HOPMYINBI BEIIECTB, OOPA30BAHHBIX XMMHUYECKUMU
CBS3MH Pa3HOIO BUJA;

® BBISBILITH 3aBUCMMOCTH CBOWMCTB BEIIECTBA OT CTPOCHHUS €r0 KPUCTALIMYECKOU
penieTku (MOHHOM, aTOMHOW, MOJIEKYJISIPHOM, METAJITMYECKOMN );

® XapaKTEpPU30BaATh XUMHUUYECKUE DJIEMEHTBI U UX COEIUHEHHsI HA OCHOBE IOJIOKEHUS
AIIEMEHTOB B MEPUOIUYECKON CUCTEME H OCOOEHHOCTEN CTPOCHHS UX aTOMOB;

® ONUChIBATh OCHOBHBIE Mpeanocbulku  OoTkpbiTua .M. MeHneneeBbiM
NEPUOJANYECKOrO 3aKOHA U TMEPUOAUYECKONM CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB M
MHOT000pa3HyI0 HAYYHYIO €SI TEIbHOCTh YUYEHOTO;

® XapaKTEpPU30BaThb HAY4YHOE W MMPOBO33PEHUYECKOE 3HAYEHHUE IEPUOIUYECKOTO
3aKOHA U NEPUOANYECKON CUCTEMBI XUMUYECKHUX dieMeHTOB J[.1. Menneneesa;

® 0CO3HaBaTh Hay4YHbIC OTKPBITHS KaK pe3yJIbTaT JIUTEIbHBIX HAOII0CHH, OTBITOB,
HAY4YHOM TOJIEMUKHU, IPEOAOJIEHHUS TPYTHOCTEU U COMHEHUH.

® OINPENEIATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB K ONHOMY M3 M3Y4YEHHBIX
KJIACCOB/TPYIII: METAJIbI U HEMETAILIBI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

® COCTaBJIATH (POPMYJIBI BEUIECTB MO UX HA3BAHUSIM;

® ONPENEIIATH BAJIEHTHOCTD U CTEIIEHb OKHUCIICHMSI JIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (DOPMYJIbI HEOPraHUYECKUX COEAMHEHHUM 10 BAJEHTHOCTSM U CTENEHSIM
OKHCJICHUSI DJJIEMEHTOB, a TakXKe 3apsAjlaM HWOHOB, YKa3aHHbIM B TalOiulie
PacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

® OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS (PU3UUYECKUX M XHUMHUYECKHX CBOWCTB
IPOCTHIX BEIIECTB U MX BBICIIMX OKCHAOB, 0Opa30BaHHBIX 3JIEMEHTAMH BTOPOTO U
TPETHET0 NEPUOJIOB;

e Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTE€pPHbIE ISl TPYMI OKCHIIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3blBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIE JJIsI KaXKIOTro Kiacca
BEILIECTB;

® [PUBOAUTL MNPUMEPBI PEAKIUM, IOATBEPKIAOIIMX XUMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

® ONpENeNATh BEHIECTBO — OKHUCIUTEIb W BEIIECTBO — BOCCTAHOBUTENb B
OKHCIIUTEJIBHO — BOCCTAHOBUTENBHBIX PEAKIUAX;

® COCTaBJIATH AJEKTPOHHBIN OalaHC IO MPEITIOKEHHBIM CXeMaM peaKkinii;

® MPOBOAUTH JIAOOPATOPHBIE OMbBITHI, MOATBEPXKIAIOINIME XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BEIIECTB;

® IPOBOAMTH JIAOOPATOPHBIE OMBITHI MO TOJYYEHHUIO U COOMpPaHUIO Ta3000pa3HbIX
BEILIECTB: BOJAOPOJA, KHCIOPOAA, YIIEKUCIOrO Ta3a, aMMHAKa; COCTaBIITh
YPaBHEHUS COOTBETCTBYIOIIUX PEAKIIUMN.

Buvinycknuk noayuum 603MOMNCHOCHb HAYYUMBCA:



® 8b106U2AMDb U NPOBEPSAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX
gewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAamv 6
Xumuyeckue peakyuu, o xapakxmepe u npooyKmax paziudHblx XUMU4ecKux peakyuti,

® Xxapakmepuzosamv Gewecmea N0 COCMABY, CMPOEHUr U  CBOUCMBAM,
YCMAaHABIUBAMD NPUYUHHO-CIeOCTBEHHbLe ces3U MedHcoy OaHHbBLMU
Xapaxkmepucmukamu 6eujecmasa,

® CoCmasnAms MONEKVIApHble U NOJIHble UOHHbIE YPABHEeHUs N0 COKPAUWEHHbIM
UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMb CHOCOOHOCMb Bewjecmsd NPOsGIAMb OKUCTUMENbHbIe  UTU
B0CCAHOBUMENbHbIE CBOUCBA C VHUemOM CHeneHell OKUCIeHUs JJ1eMeHMO8,
BXO0AUUX 8 €20 COCNAB,

® cocmaenams YPAGHEHUs peakyuti, COOMBEemMCcmEYIouWUx Mnociedo8amelbHOCmu
npespaujenuii HeoOpeanuuecKux 6eujecms pasiuyHulxX Kiaccos,

® gulI0GUCAMb U NPOGEPSMb IKCHEPUMEHMANbHO 2UNOme3vbl O pe3yibmamax
8030elicmauUsl pa3IU4HbIX (PAKMOPO8 HA USMEHEHUe CKOPOCIMU XUMUYECKOU PeaKyuul,
® LCNONIL308AMb NPUOOPEMEHHbIE 3HAHUS 018 IKOI02UYECKU SPAMOMHO20 NOBEOEHUs
8 OKpYdICcaowell cpeoe,

® UCNONBL308aMb NPUOOPEmeHHble KIluesble KOMNeMmeHyuu npu 8binoJIHeHUU
NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0ad NO U3YYEHUI) CBOUCME, CHnoco608
NOJYYeHUsl U pacnO3HABAHUS 6eUJeCING,

® 0OBLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYECCAX,

® Kpumuuecku OMHOCUMbCA K NCeBOOHAYUHOU UHGopmayuu, HeooOpocosecmHou
peKaame 8 cpedcmaax Maccosol ungopmayi;

® 0CO3HABAMb 3HAYEHUE MeOPemudecKUx 3HAHUU no Xumuu O/l NPaAKmuyeckou
OesimebHOCU 4el08eKd;

® c030a8ams MOOENU U cCXembl OJis peuleHUs Y4eOHbIX U NO3HABAMENIbHBIX 3a0ay,
NOHUMAMb ~ HE0OX0OUMOCMb  COON0O0eHUsT  NPEeOnUCaHutl, Nnpeoiazaemvix 8
UHCMPYKYUAX NO UCHONb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

® 0CO3HABAMD 3HAYEHUEe MEOPEeMUYECKUX 3HAHUL 05 NPAKMUYECKOU 0esimeibHOCU
yenoseKa,

® OnuUCHIBAMb U3VUEHHBIE 00BEKMbl KAK CUCMEMbl, NPUMEHSA NTOSUK) CUCEMHO20
ananusa,

® NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHeCKOU CUCTEMbL XUMULECKUX
IEMEHMO8B 0151 0OBACHEHUS. U NPEOBUOEHUsL CBOUCE KOHKDEMHbIX eUjeCmE;

e pazsuseamv UHQOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCEOM  VeiyOneHus
3HaHUU 00 UCMoOpuu CMAHOBNEHUS XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMUL,
nepuooUYecKo20 3aKOHA KaK 00HO20 U3 8ANCHEUUX 3AKOHO8 NPUPOObl, A MAKI’Ce O
COBPEMEHHBIX OOCMUICEHUSX HAYKU U MEXHUKU.

® 00BACHAMb CYMb XUMUYECKUX NPOYECCO8;

® HA3b18AMb NPUSHAKU U YCTIOBUSL NPOMEKAHUSL XUMUYECKUX PeaKyull,
®)CMAaHABIUBAMb NPUHAONEHCHOCTNL XUMUYECKOU peakyuu K OnpeodesieHHOMY MUny
1O 0OHOMY U3 KIACCUPUYUPOBAHHBIX NPUSHAKOE: 1) no uucny u cocmagy ucxooHwix
gewecms U npooyKmoe8 peaxkyuu (peakyuu coeOuHeHus, pazilodcenus, 3amMeueHus u
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obmena); 2) no evloeneHuio uiu no210ueHuto meniomol (peakyuu 3K30mepmuiecKue
u sHOOmepmuveckue); 3) NO UBMEHEHUIO CmeneHell OKUCIeHUS XUMUYECKUX
INeMEeHMOo8  (OKUCTUMENbHO-80CCIMAHOBUMENbHbIE peaKyul), no oopamumocmu
npoyecca (peakyuu oopamumovle u Heobpamumvie),

® Ha3vLIBAMb PAKMOPbL, BIUAIOWUE HA CKOPOCTbL XUMUYECKUX PeaKyull;

® Ha3bIBAMb PAKMOPbL, BIUAIOWUE HA CMEUeHUe XUMUYECKO20 PABHOBECUSL;

® CoCmasnams YPAGHEeHUs INeKMPOIUMULECKOU OUCCOYUaAyUU KUCIom, weioyell,
cosleli; NojiHvle U COKpAWwjeHHble UOHHble YPABHEHUs peaxkyuli 0OMeHd, VPAGHeHUs.
OKUCTIUMENbHO - B0CCIMAHOBUMENbHBIX PeAKYULL,

® NpPOCHO3UPOBAMb NPOOYKMbL XUMUYECKUX peakyuti no gopmyiam / HA36AHUAM
UCXOOHBIX Beuecms, onpeoeisims UCXOOHble geuecmea no Gopmynam / HA36aAHUIAM
NPOOYKMOS peakyuu;

® COCMABNAMb  YPABHEHUS PeaKyutl, COOmMEemcmeaywWux nocied08ameibHOCmu
(«yenoukey) npespawjeHull HeOpP2AHUYeCKUX 8eulecme PasiuyHblX Kiaccos,

® GLIAGIAMb 6. Npoyecce HKCNEPUMEHMA NPUSHAKU, CBUOEMEeNbCMBYIouue o
NPOMEKAHUU XUMUYECKOU PeaKyull,

® 20MOBUMb PACMBOPLL C ONPEOCNIeHHOU MACCOB80U  Q0Jell  PACMBOPEHHO20
seuecmesa,

e onpedensamv Xxapakmep Cpeovl B0OHbIX PACMBOPO8 KUCIOM U Weroueli no
UBMEHEHUIO OKPACKU UHOUKAMOPO8;

® npPoBOOUMb KaueCmeeHHble peaKyuu, noomeepicoawue Haluvue 6 B0OHbIX
pacmeopax eewiecms omoebHblX KAMUOHO8 U AHUOHOS.

Buinyckrux nonyuum 603mM0o4CHOCHb HAYYUNBCA.

® cocmaesnams MOJEKYIApHble U NOJHble UOHHble YPABHEHUS NO COKPAUJeHHbIM
UOHHBIM YPABHEHUSM,

® NPUBOOUMb NPUMEPDLL PEaKyull, NOOMBEPAHCOAIOWUX CYUECMBOBAHUE B3AUMOCEI3U
MeHCOY OCHOBHLIMU KAACCAMU HEOPSAHUYECKUX BEUYECMB;

® NPOCHO3UPOBAMb PEe3VIbMaAmbl 8030€lCMBUL PA3IUYHBIX (hAKMOPO8 HA CKOPOCHIb
XUMUYECKOU peaKyuu,

® NPOCHO3UPOBAMb Pe3YIbMaAmbl 8030eUCMBUS PA3TUYHLIX (DAKMOPO8 HA cMeujeHue
XUMUHECKO20 PABHOBECUSL.

* 2DAMOMHO 0OPAWAMBCS C BEUEeCBEAMU 8 NOBCEOHEBHOU JHCUHUL,

* 0CO3HaBamMb HeoOXOOUMOCMb COONVOEHUST NPABUNL IKONOSUYECKU OE30NACHO20
Nn0BeOeHUsl 8 OKPYHCaloweli NpupooOHoU cpeoe;

* NOHUMAMb CMBICA U HEO0OXO0OUMOCMb COONI00eHUs NPEONUCAHUL, NPedSia2aeMblX 8
UHCMPYKYUSIX NO UCNOJIb30BAHUIO IeKAPCME, CPeOCcma8 ObImosou Xumuu u op.,

* UCNONBL308AMb NPUOOPEMEHHblE KIIOYedble KOMNEeMEeHMHOCMU NpU 8bINOJHEeHUU
UCCTIe008aAMENbCKUX NPOEKMO8 N0 U3YYEHUI0 CB0UCM8, CNOCcoO08 NOLYYeHUs U
PACNO3HABAHUSL BEUECMB;

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOAb3YS CPeOCMBa YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU Npu pabome ¢ mexcmamu y4eOHuKa u OONnOJIHUMENbHOU
JUmMepamypou, CHPABOHHbIMU MAOIUYAMU, NPOSAGTSMb 20MOBHOCHb K VEANCEHUIO
UHOU MOYKU 3PeHUst NPU 0OCYIHCOEeHUU Pe3YIbMAMO8 8bINOJIHEHHOU pabombl,



* 00beKMUBHO OYyeHUsamv UHGoOpMayulo 0 Bewecmeax U XUMU4ecKux npoyeccax,
KpUMu4ecku OMHOCUMbCA K NCEeBOOHAYYHOU UHGopmayuu, HedoOPOCo8eCmHOL
pekaame, Kacaoueucs UCnoIb308aHUS PA3TUYHBIX 8eUeCma.

* 0CO3HABAMDb 3HAUEHUE MEOPEeMULECKUX 3HAHUL 01 NPAKMUYECKOU 0esimelbHOCmU
yenoseKa,

* ONnuUCHIBAMb U3VUEHHbIE 00BbEeKMbl KAK CUCMEMbl, NPUMEHSSL T02UKY CUCTNEMHO20
ananuza,

* NpUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTNEeMbl XUMUYECKUX
INIEMEHMO8 ONlsl 0OBACHEHUS U NPEOBUOEHUSL CBOUCTE KOHKPEMHbIX 6eUjeCmE,

* pazeusamov UHGOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPEOCMBOM VY ONeHUs 3HAHUL
06 = ucmopuu CMAaHOGNEeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoOUYEcKo20 3aKOHA KAK 00HO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObl, A MAK’ce O
COBPEMEHHBIX OOCMUICEHUAX HAYKU U MEXHUKU.

* CcoOCmasnams MOAEKYIAPHble U NOJHble UOHHbIE YPABHEeHUs N0 COKPAUJEHHLIM
UOHHBIM YPABHEHUSAM,

* NPUBOOUMb NPUMEPLL PEaKyUll, NOOMBEPAHCOAIOUWUX CYUIeCMBOBAHUE 83AUMOCBA3U
MedHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUeCm8;

* NIPOCHO3UPOBAMb PE3VAbMAMbl 8030€UCMBUSL PATUYHBIX (PAKMOPO8 HA UBMEHeHUe
CKOPOCMU XUMUYECKOU PeaKyui;

* NPOCHO3UPOBAMb PE3YIbMAmbl 8030€UCMBUL PA3IUYHBIX (PAKMOPO8 HA CMeueHUe
XUMUYECKO20 PABHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 6euecms HA OCHO8e UX coCmasa u
cmpoeHus;

*  NPOCHO3UPOBAMb CNOCOOHOCMb BEWEeCmBa NPOAGIAMb OKUCIUMEbHbIE U
80CCMAHOBUMENbHBIE CBOUCMBA C VUEMOM CmeneHell OKUCTIeHUs JIeMeHMmO8,
BXO0SUUX 8 €20 COCAB,

* 8bIAGIAMb CYUECNBOBAHUE 2EHEMUYECKOU B3AUMOCES3U MeHCOY BeujeCmeamu 8
PpAOy: npocmoe 8euiecmeo — OKCUO — SUOPOKCUO — COTb,

* OpP2aHU308bIBAMDb, NPOBOOUMb YYEHUUEeCKUe NPOEKMbl NO. UCCIe008AHUI0 C8OUCME
gewecms, UMErWUX 8ANCHOE NPAKMUYECKoe 3HaAYeHe.

* Jenamvb YMO3AKIOUeHUss (UHOYKMUBHOE U NO AHAN02UU) U 8bI80ObI HA OCHOBE
apeymenmayuu

Conepxanue y4e0HOr0 npeaMera
Tema 1. Ilepuoguueckuii 3aKoH U cTpoeHHe atoma (44)

Cmpoenue amoma. ATOM - CJOXHas dvacTula. Sapo aroma: MNPOTOHBI H
HEUTpoHBI. M30TOmBI. DNEKTpOHBI. DJEKTPOHHAs 000JOYKa. DHEPreTUHEeCKHil
ypoBeHb. OpOutamu: s u p, d-opoumanu. PacnpeneneHwe 3JIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSAM M OpOWTAIsIM. DJIEKTPOHHBIE KOH(HUTypamwu aTOMOB
XUMUYECKUX DJIEMEHTOB. BaieHTHBIE BO3MOKHOCTHA aTOMOB XUMHUYECKHUX JIEMEHTOB.

Ilepuoouueckuti 3axkon u cmpoenue amoma. COBpeMEHHOE MOHATHE XUMUYECKOTO
sanemeHTa. CoBpemeHHass (GOPMYJIMPOBKAa NepHoaudYecKkoro 3akoHa. [lpuuumnHa
NEPUOJUYHOCTY B M3MEHEHHWU CBOMCTB XUMHUYECKUX 3JIeMEHTOB. (OcoOeHHOCTU
3aMOJHEHUsI DHEPreTHYECKUX YPOBHEH B JJIEKTPOHHBIX O000JIOYKAX aTOMOB



MIEPEXOHBIX AIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA AIEMEHTOB: S- U p-271eMeHmyl; d-
U f-onemenmol.

Omkpvimue /[ U. Menoeneesvim Ilepuoouueckozo 3axona. BaxxkHelme MOHITHS
XUMHH: aTOM, OTHOCUTEJIbHAS aTOMHAas U MoJyieKyysipHas maccel. Otkpsitne . 1.
MenneneeBsiM [lepuoandeckoro 3akona. Ilepuoanueckuii 3akoH B (OPMYJIHPOBKE
. . Menpeneena.

llepuoouueckas cucmema J[. H. Menoeneesa. llepumonuueckas cucTema
J. V. MengeneeBa Kak Tpaduyeckoe OTOOpaxKeHHEe MNEPUOANUYECKOrO 3aKOHa.
Pa3nuuHble BapuaHThl NMEPUOAMYECKOW cHCTeMbl. Ilepuonpl M rpynmnbl. 3HAUEHHUE
IIEPUOANYECKOTrO 3aKOHA U MEPUOINYECKOU CUCTEMBI.

Jemoncrpanuu. Paznuunbie ¢opmel  Ilepuonnueckoit cucremsr . .
Menneneesa.

Tema 2. Ctpoenue BemecTsa. JlucnepcHnie cucTeMbl M pacTBOpbI (134)

Kosanenmuas xumuueckas cesa3w. lloHstue o KoBajeHTHOW cBsA3u. OOmias
ANEKTPOHHAs Tmapa. KpaTHOCTh KOBaJEHTHOW CBA3U. OJIEKTPOOTPULATEIBHOCTD.
KoBasieHTHas noJisipHasi ¥ KOBAJIEHTHAsI HEMOJISIpHASE XUMUYeCcKue CBsi3H. OOMEHHBIH
U JJOHOPHO-aKIENTOPHBIN MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH cBs3u. Bemiectsa
MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IOCTOSIHCTBA COCTaBa IS
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHSI.

Hounasa xumuueckas ceasv. Karnonsl U aHMOHBI. VIOHHAs CBSI3b U €€ CBOKCTBA.
MoHHas cBA3b KaK KpalHUM CIydail KOBAJEHTHOM ITOJISIPHOU CBS3H.

Memannuyeckas xumuueckas cea3v. O0mMe (QU3NUECKHE CBOMCTBA METaJUIOB.
CruaBbl.

Booopoonas xumuuecxkas ceazp. BomopomHas cBsS3p Kak OCOOBIA  Ciydaid
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS. MexaHu3m ee o0Opa3oBaHUS M BIUSHUE HA
CBOMCTBA BELIECTB (HAa IPUMEPE BOJBI).

Aepecammuvle cocmosimus  eewjecmea. 1'a3zpl. 3akoH ABOragpo Juisi Ta30B.
MonsipHbIil 00beM ra3000pa3HbIX BElIECTB (MPpHU H. ).). KUIKOCTH.

Tunvr  kpucmannuveckux pewemok. Kpucrammmueckas pemerka. HMonnble,
METAJUIMYECKUE, AaTOMHBIE U  MOJIEKYJSIDHBIE  KPHUCTAUIMYECKUE  PELIETKU.
Annorponus. AMopdHBIE BelecTBa.

Hucmole gewecmea u cmecu. CMECU M XUMUYECKUE COENMHEHUSA. | OMOreHHbIE U
reTeporeHHbie cMecu. MaccoBasi 1 00beMHast 10JIM KOMIIOHEHTOB B cMecH. MaccoBast
noys mpuMmecen. Pemenne 3a1ad Ha MacCOBYIO JIOJIIO IPUMECEH.

Hucnepcnvie cucmemvi. Ilonsitue aucnepcHoi cucteMbl. JucnepcHas ¢aza u
aucnepcuonHas cpena. Kimaccuduxaius 1ucrnepcHbIX CUCTEM.

JleMmoHcTpanuu. Mojenb KpUCTaTM4eCKOn pelieTku xjaopuaa Hatpus. OOpasisl
MHHEPAIOB C WMOHHOM KPHUCTAINIMYECKOW PEMIETKOW: KajpLWTa, ranura. Monemu
KPUCTAINIMYECKUX PEIIETOK «CyXoro npia» (WM ¥ona), anmasza, rpaduta (Wid
kBapia). Mozenb MoJsipHoro o0bema razoB. Kosuiekius miacTMacc M BOJIOKOH.
OO0pa3ipl Heopranuyeckux nonuMmepoB. Monenu mosnekyn 6enkos u JJTHK.



IIpakTuyeckas padora Nel «Ilosryuenue, coOMpanue 1 pacro3HaBaHue ra3oB»

Tema 3. Xumnueckue peakunu (84)

Knaccugurayua xumuueckux peaxyuti B OPraHMYECKOW W HEOPraHUYECKOU
XUMHH: TIO YUCIY M COCTaBY PEAarupyrolIux BEIIECTB; MO HW3MEHEHHUIO CTEINEHEU
OKHUCJIEHUSI DJIEMEHTOB, OOpa3ymloIIMX BELIECTBA; MO TemiIoBoMy 3(deKkTy; 1o
($a30BOMy COCTaBy pearupymoliux BEHIECTB; MO Yy4YacTHUIO KaTaliu3aTopa; Io
HAIIPABJICHUIO; 10 MEXAHU3MY IIPOTEKAHHS.

Tennosoii 3¢hghexm xumuuecxoti peakyuu. Tennora 06pa3oBaHus BEIIECTBA. 3aKOH
I'ecca. Tepmoxumuueckue ypaBHEHUA. BO3MOXHOCTh MPOTEKAHUS XUMHUYECKOU
peaKiuy Ha OCHOBAHUM 3aKOHOB XMMUYECKOU TEPMOJIUHAMUKH.

Ckopocmv  xumuueckou peaxyuu. CKOPOCTb TOMOT€HHBIX M T€T€POTr€HHBIX
peaknuii. - DHeprus aKTHBAIMU. BiusHUe pa3iaudHbiX (PAKTOPOB HA CKOPOCTH
XUMUYECKOM peakiyu: MPUPO/Ibl U KOHIIEHTPAIMU PEarupyrolux BellecTB, MI0MaIu
CONPUKOCHOBEHMUS  PEAarupyrolIMX  BEUIECTB, TEMIEpaTypbl, KaTaJlu3aTOPOB.
['OMOTeHHBIN U TETEPOreHHbINA KaTalus.

Kamanus. TloHatne O KaTaau3atope MU MEXaHU3ME €ro AchcTBUS. DEepMEHTHI-
OounokaTtanu3aTopbl. IHIUOUTOPHI M KaTaTUTUYECKUE SITIbI.

Obpamumocms xumuveckux peaxyuil. O0paTUMble U HEOOPATUMbIE XMMUYECKHUE
peakuuu. XMMUYECKOE PaBHOBECHE. Y CIIOBHSI CMELIEHUSI XUMHYECKOTO PABHOBECHSI.
[Tpunuun Jlelllatenve. 3aKkOH AEMCTBYIOIIMX MAacC IS PABHOBECHBIX CHCTEM.
Koncranra paBHOBeCHS.

Oxucnumenvro-eoccmanosumenvhvie peakyuu. OKACIUTENIN U BOCCTAHOBHUTEIU.
CocraBnenue ypaBHeHuit OBP wMerogom anexkTpoHHOro OamaHca. DIEKTpOJIU3
PacTBOPOB U PACILIABOB.

Teopusi snekmponumuveckou ouccoyuayuu. DIEKTPOJHUTBI U HEIJIEKTPOJIUTHI.
DIEeKTpOIUTAYECKas AUCCOIMalvs. MexXaHu3M JAUCCOLMAlMU BEIIECTB C Pa3IuYHbIM
TUoM cBsi3u. CuiibHble U cialOble AeKTpoiauThl. OcHOBHbIE mosokeHus TI/I.
KauecTBeHHBIE peakiMM Ha HEKOTOPbIE MOHBI. METObl ONpEAETIEHUSI KUCIOTHOCTH
cpensl. uccounanys Boasl. BonopoaHslii MoKa3aTensb.

Tuoponusz. llowarue  «ruaponus». [waponu3  OpraHUYECKUX  BELIECTB.
buonornyeckass posnb ruaposiida B OpraHUM3ME 4YejoBeKa. Peakmuu ruaposnsa B
IPOMBIIUIEHHOCTH. [ 'uaponus conet. ['maponus kapouaos, cuauuaoB, Gochumos.

JleMoHcTpanumu. AJUIOTpONHBIE MpeBpaleHuss cepbl U ¢dochopa. Peakumu,
uayue ¢ oopasoBaHueM rasa, 0cajka Wi Bojabl. M3ydueHne 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKlMd OT KOHILEHTPALMU BEIIECTB, TEMIIEPATYPhI (B3aUMOJICUCTBUE
THOCYJb(haTa HATPUSI C CEPHON KUCIIOTOM ), TOBEPXHOCTH COMMPUKOCHOBEHUS BEIICCTB
(B3auMOJEHCTBHE COJSTHOM KHUCIIOTHI C TpaHyJaMH U TMOPOILIKAMU aTOMUHUS WU
UHKa). THIuKaTOphl M U3BMEHEHUE UX OKPACKHU B Pa3HBIX CpeAax.

Kontponbnas padora Ne 1 mo teme: «TeopeTrndeckue 0CHOBBI OOIIEH XUMUI

Tema 4. BemecrBa u ux cpoicra (94)

Knaccugpurxayusa neopeanuueckux eewecms. IIpocTbie W CIIOKHBIE BEIIECTBA.
Okcuapl, THAPOKCUABI (OCHOBAHUSA, KUCIOPOJCOAEpKAIIUe KUCIOThI, aM(pOTEepHBIC
ruapokcunl). Kuciaorsl, ocHoBaHus, cosv. [IoHATHE O KOMIUIEKCHBIX COJISIX.
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Knaccugurayus opeanuueckux eewecma. YTIEBOAOPOIBI, WX KiIaccuuKarius.
N3omepus. ['omonorusa. IIpou3BonHbIE YrI€BOAOPOAOB: TAJIOT€HAIKAHbI, CHUPTHIL,
(eHOoIbI, aNbAETUIbl U KETOHBI, KAPOOHOBBIE KUCIIOTHI, IPOCTHIE U CIOKHBIE F(DUPHI.
Hutpocoenunenusi, aMuHbl, aMUHOKUCIOTHI. [loHATHE 00 3I€MEHTOOPraHUYECKUX
COEIMHEHUSX.

Memannwi. Ilonoxenue metamoB B [ICXD JI. . MenaeneeBa. MeTtamnudeckas
cBsa3b. OO1IMe ¢Gu3nueckue CBOMCTBA METAJIOB. XUMHUYECKHE CBOMCTBA METAJLJIOB.
OKcuapl U TUAPOKCUIBI MEPEXOJHBIX METAUIOB. 3aBUCHUMOCTh HMX CBOWMCTB OT
CTENEHN OKHUCIeHHS MeTauia. Kopposus: NpUYMHBI, MEXaHU3Mbl NPOTEKAHUS,
crocoObI MPEOTBPAIICHHUS.

Hememannvi. Ilonoxenue HemerammoB B IICXD JI. WM. Menneneesa.
Kondurypamuss BHENIHETO 3JIEKTPOHHOTO CJIOS HemeTawioB. [IpocTeie BemiecTBa
HEMETAaJUIbl: CTPOCHHE, (PU3nUecKne CBOMCTBA. XMMHUYECKUE CBOWCTBA. BaxHeitmme
OKCHJIbI, COOTBETCTBYIOIIME UM TUAPOKCUABI W BOAOPOAHBIE COCAUHEHUS
HEMETAJLIOB.

Oxkcuovi. CTpoeHHE, HOMEHKJIaTypa KiaccuuKaluus ¢ CBOMCTBA OKCHUIIOB.
Baxueimmue npencrasurenu 3toro knacca. [lepokecuasl.

Kucnomwr. Ctpoenue, HOMEHKIATypa, Kiaccu(UKanus M CBOWCTBA KHCIOT.
Baxueiimue mnpeacrtaBuTesn 3Toro kiacca. OCOOGHHOCTH CBOWMCTB CEpHOM U
a30THOW, MyPaBbUHOM U YKCYCHOM KHUCJIOTHI.

Ocnosanus. CTpoeHne, HOMEHKIIATypa, KilacCU(pUKAISI U CBOMCTBA OCHOBaHUH.
PacTBOpuMBIE M HEpacTBOpHMBIE OCHOBaHUsA. BakHeWIMe NPEACTABUTENIH KJAcCCa.
Oco00EeHHOCTH OPTaHUYECKUX OCHOBAHHIA.

Amghomepnvie coedunenusi. AMGOTEPHOCTb OKCHIIOB U THAPOKCUJIOB TTEPEXOTHBIX
METaJUIOB M AJIIOMUHUS: B3aUMOJICHCTBUE C KUCIOTaMU U 1ejodyaMu. AM(POTEPHOCTb
aMUHOKHUCIIOT, 00pa30BaHUE TIENTHIOB.

JMemoncTpanun. Komnekius «Kinaccudukaius HEOPraHUYECKUX COEIUHEHUI.
Komnekmus «Knaccudukarms OpraHHYECKUX COCTMHEHUI». Mopenu
KPUCTANIMYECKUX  PEETOK MeTauioB. KoJlekuusi METajuioB € pa3sHbIMHU
¢u3nueckuMu cBorictBamu. Koppo3ust METAJIJIOB B Pa3IMYHBIX YCIOBUSIX U METOIbI
3ammThl OT Hee. ['openue cepbl U ¢dochopa. Bosronka iojna, pacTBopeHue Hojaa B
cniupre. BzanmoericTBue aMMuaka 1 METUIIAMUHA € XJIOPOBOAOPOAOM U BOAOM.
KonTtpoJsbHas padora Ne 2. UTorosast KOHTpoJibHasi padora.

TeMaTnueckoe MIIAHMPOBAHKE

TemaTuyeckoe MIaHUPOBAHUE 10 MPEIMETY COCTABIECHO C YYETOM HEJIEBbIX
PUOPUTETOB BOCIUTATEIBLHOIO ACMEKTa IIKOJbHOIO YpPOKa, CPOPMYIMPOBAHHBIX B
ITporpamme Bocniutanust MBOY COIL ¢ YHUOIT Ne 51 r. Kupoga:

. YCTAHOBJICHHE JOBEPUTEIIBHBIX OTHOIIEHWW MEXIYy YYUTEIEM M €ro
VYCHUKAMH, CIIOCOOCTBYIONIUX  TIO3UTUBHOMY  BOCIPHUATHIO  OOYYaIOIIUMHUCS
neJaroruyeckux TpeOOBaHUN YUUTENsl, TPUBJICUCHUIO UX BHUMAaHUS K 00CYyX IaeMoi
Ha ypoke uH(opMaIuu, akTHBU3AIUU UX [T03HABATEIHHON JEATEIHHOCTH;
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. NpUBJICYEHUE BHUMAHUS OOYYaIOIIUXCAd K IIEHHOCTHOMY AacCIeKTy
M3y4aeMbIX Ha ypoKaXx SIBJICHUH, OpraHu3alus X paboThl C MOJy4aeMON Ha ypoKe
COIIMAJbHO 3HAUYUMOW HWHQoOpMalmed — HWHUIMHPOBAHUE €€ OOCYXKJICHMUS,
BBICKa3bIBaHUSI 00YYaIOIIMMUCS CBOETO MHEHUS IO €€ TOBOIY, BEIPAOOTKH CBOETO K
HEM OTHOIICHMS;

. NpPUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (GOpM paboThl OO0YyYarOIIMXCA:
UHTEIJICKTyalIbHBIX ~ WIP,  CTUMYJUPYIOUIMX  MO3HABaTeNbHYI0  MOTHBALUIO;
JIUCKYCCHUM, KOTOpBIE AIOT Yy4allMMCS BO3MOXKHOCTb MPHOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JUAJIOra; TPyNIoBOi paboThl MM pabOTHl B Mapax, KOTOpbIE ydar
IIKOJIBHUKOB KOMaHIHON paboTe U B3aUMOJICHCTBHIO C APYTUMH JETHMU;

VHHULIMUPOBAHUE M TOIIEPKKA HCCIECAO0BATEIBCKON JEATENbHOCTH
IIKOJBHUKOB B pAaMKax peanu3alud HMHM HWHIUBHAYAJIbHBIX M TIPYIIIOBBIX
HCCIIEIOBATEeNIbCKUX - IPOEKTOB, 4YTO JAacT YYEHHKaM BO3MOXKHOCTH MPUOOpECTH
HAaBBIK  CaMOCTOSITEILHOTO  PEHICHHS]  TEOPETUYECKOW  MpOoOJeMbl,  HAaBBIK
reHepupoBaHus U =~ O(QOpMIIeHUS COOCTBEHHBIX WJIEH, HABBIK YBa)XXKUTEIHHOTO
OTHOIICHHUS K YYXUM HIesiM, oQpOPMIIEHHBIM B paboTax APYruX HCCIEAOBaTeNeH,
HABbIK MYyOJWYHOTO BBICTYIUICHHS TI€pel ayIuTOpueH, apryMEHTHPOBAaHUS H
OTCTauBAHUS CBOEU TOYKH 3PEHUS.
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