[TOACHUTEJIBHASA 3AITMCKA

Hannast pabouas mporpamma yueObHoro npeamera 1o 6uonornu mist 10-11 kitacca cocraBiieHa Ha OCHOBaHUM:
-DenepanpHbIil 3akoH « 006 obpaszoBanum B Poccuiickoit @enepamum» ot 29 gexabps 2012 nNe273 -D3

-DenepalibHBII  TOCY/IAPCTBEHHBIM  OOpa3oBaTeNbHBINA  CTAaHAApPT CpeAHEro(MOJIHOTO) oOpa3oBaHUs( YTBEPXKJIEH IMPUKA30M
MuHOOpHAYKH

Poccum ot 17 mast 2012 1. Ne 413) , ¢ U3MEHEHHUAMH U JIOTIOJTHEHUsIMUA OT 29 nekadbpst 2014 1, 31 nexadbps 2015 1. , 29 uronsa 2017 .
-IIpumepnble  mporpamMmel 1o yueOHbIM npeameram. buonorus.10-11 kmacesl: npoekt.-M. IIpocsenienue , 2011 r. ( CtangapTsl BTOPOTO
IOKOJICHUS] )

-IIporpamma cpenrero( moaHOTO) 00IIEeTO OOpa3zoBaHus 110 6moioruu ( 0a30BBIM YPOBEHB) : aBTOPCKAsi MporpaMma rno OHMOJIOTHH
A.A . Kamenckoro 10-11 knacc M. [Ipoda, 2016 rog.
PaGouast mporpamMa KOHKPETH3UPYET CoAepKaHne Ooka oOpa30BaTeIbHOTO CTaHAAPTA, JACT pacupeesiecHre y4eOHBIX YaCOB IO KPYITHBIM

paszaesiaM Kypca M IOCJIEA0BaTEIbHOCTh UX U3Y4YCHUS.
B cootBerctBun ¢ @BVYII kype»Ounonorus » uzydaercsa 1 gac B Henemnro, oouuit oobem 34 yaca..

1. Ilnanupyemole pe3yiomamsl uzydeHus yueonozo npeomema «buonozus

1JIngyHOCTHBIMU pe3ysibTaTaMu 0Oy4eHHsI OMOJIOTUU B CPEIHEHN IIKOJIE SIBISIFOTCS:

-peanu3alus ’THYECKUX YCTAHOBOK IO OTHOIIEHHIO K OMOJIOTHYE€CKUM OTKPBITHUSIM, UCCIIEI0BAHUSM;

-[IpU3HAHUE BHICOKOUW LIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUIX,3/I0POBbSI CBOET0 U APYTUX JIOJIEH, peann3alus 3J0poBOro oopasa K1U3HU;
-c()OPMHPOBAHHOCTHU ITIO3HABATEIbHBIX MOTHBOB, HAIIPABJIECHHBIX Ha IIOJIyde€HHE HOBOIO 3HaHMS B 00JacTH OMOJIOTMM B CBS3U C Oynymiei
NeSITEJIbHOCTHIOWIN OBITOBBIMHU MPOOJI€MaMHU, CBI3aHHBIMHU C COXPAHEHUEM COOCTBEHHOTO 3/I0POBBS M 9KOJIOTMYECKON 0€30MacHOCThIO

2.MeranpeIMeTHBIMH pe3yibTaTaMu 00y4YeHHUsI OMOJIOTUH B CPEAHEHN IIKOJIE SIBISIIOTCS:

-OBJIQJICHUE COCTABJISIIOIIMMHU HCCJIEIOBATEILCKOM M NMPOEKTHOW JIeSITEIBHOCTH, BKJIOYas YMEHMsI BHUIETh MNPoOJIeMy, CTaBUTb BOIIPOCHI,
BBIJIBUTATh THUIOTE3bl, JaBaTh OINpEJIEJICHUE IOHATHUSIM, KiIacCU(UIMPOBATh ,HAONIONATh, JI€JaTh BBIBOJABLI M 3aKJIIOUEHUS, CTPYKTYypHpPOBATH
Marepuai, OObsCHSITH ,J0Ka3bIBaTh, 3aIIMIIATh CBOU HUIEHU

-yMeHue paboTaTh C Pa3HbIMH HMCTOYHUKAMHU OMOJIOTMYECKON MHMOpMalMM, HaXOAUTh U aHAJIU3UPOBATh MH(OpPMAIUIO, MPeoOpa3oBhIBATh
UH(OpPMAIIHIO U3 OTHOM (POPMBI B APYTYIO

-CIOCOOHOCTh BBIOMpATh 1IEJIEBBIE Y CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHMCTBHUSIX U MOCTYIIKaX MO OTHOWIEHHUIO K KUBOUW MPUPOJIE, 3I0POBBIO
CBOEMY U OKpY’KarOLIUX

3.IIpeameTHbIE pe3ynbTaThl






[IOACHUTEJIbBHASA 3AITMCKA
Jannas paboyas mporpamma yueOHoro npeamera 1o xumun it 10-11 kiracca coctaBiieHa Ha OCHOBaHUH:
-DenepanpHbIil 3akoH « 006 obpaszoBanum B Poccuiickoit @enepamum» ot 29 gexabps 2012 nNe273 -D3
-DenepalibHBIN TOCYIAPCTBEHHBINH 00pa3oBaTeIbHBINA CTAaHAAPT CpeIHETro(MOTHOTO) oOpa3oBaHus( yTBEpKICH NpuKkazoM MuHOOpHAyKH
Poccum ot 17 mas 2012 1. Ne 413) , ¢ u3MeHEeHUsIMH U TIonoTHEeHUsIMH  OT 29 nexadpst 2014 1, 31 nexabps 2015 r. , 29 urons 2017 r.
-IIpumepHble  mporpamMMmsbl o yueOHbIM npeameram. Xumus 10-11 k: mpoekt.-M. [Ipocemenne. 2011 1. ( CtanmapTbl BTOPOTo

IOKOJICHUS] )

-IIporpamma cpennero( moaHoro) obiiero oopaszoBaHus 1o XuMuH ( 0a30BbII YPOBEHB) : aBTOPCKasi IMporpamMma o XuMUu

O.C. l'abpuensina 10-11 xmacec M./Ipoda, 2019 rox.

Pabouag nporpaMMa KOHKPETHU3UPYCT COACPKAHUC OJIOKa O6pa30BaTeJ'H:HOFO crTaHOapTa, 1acT paCipCcaciIiCHUC y‘Ie6HBIX HacoOB IO KPYIIHBIM

pasnenam Kypca U IOCJIEA0BaTeIbHOCTh UX U3YYECHUS.
B cootBerctBuu ¢ ®BVYII kype» Xumus» usyvaercs: 1 yac B Henenro, oOmuii oo0beM 34 yaca..
1. Ilnanupyemble pe3yabTaTbl H3yueHUs Kypca»Xumusa»10 kaacce

Jluunocmmuuie pe3ynomameot.

— B LIEHHOCTHO-OPHUEHTALIMOHHOH chepe — oco3HaHue POCCUNUCKON IpaK1aHCKON MJIEHTUYHOCTH, NaTPUOTHU3Ma, YyBCTBA TOPJIOCTH 3a
POCCHHCKYIO XUMHYECKYIO HAYKY;

— B TPYHOBOH cpepe — comosnocmsb K OCOZHAHHOMY BBIOOPY JalibHelIel 00pa3oBaTeIbHON TPAEKTOPUN WIIH TPYAOBOU JAEATEIbHOCTH;

— B O3HABATEJIbLHOU c(pepe— )ymenue ynpaBisiTb CBOEH IO3HABATEIILHOM 1€ TEIILHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K O0OPAa30BAHUIO.
CO3HATEJIbHOE OTHOIIEHUE K HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHUIO yCHEUIHON NMpodecCHOHaIbHON U OOIIIECTBEHHOMN 1€ TEIbHOCTH;

— B cdepe cOepekeHUs1 310POBbsl — NPUHAMUE U peanu3ayus IEHHOCTEN 310pOBOro u 0e30nacHOro oopasa »KU3HU, Henpusmue BPeaHbIX
MPUBBIYEK (KypEeHUsI, yIIOTPEOICHUS aJIKOIroJIsl, HAPKOTUKOB) HA OCHOBE 3HAHUM O CBOMCTBAaX HAPKOJIOTHUYECKHUX U HAPKOTUUYECKHX BEIIECTB.

Memanpeomemnuie pe3yibmamol 0c60enus 6bINYCKHUKAMU cpedHeil (RONOIL) WKObL Kypca XUMuu

—  UCnonvb3oearue yMEHUI U HaBBIKOB PA3JIMUHBIX BHUJI0B ITO3HABATEIILHON NEATEILHOCTH, IPUMEHEHUE OCHOBHBIX METOAOB ITO3HAHUS (
HaOJII0ZIeHNE, MPOBEICHUE dKCIIEPUMEHTA, MOASIUPOBAHNE, UCCIIEA0BATEIbCKAS €SI TEIBHOCTD) U1 U3YUYEHHUS PAa3JIMYHBIX CTOPOH OKpPY Karolei
JIEMCTBUTEIIBHOCTH;

— e1a0eHue OCHOBHBIMU MHTEJIEKTYaJIbHBIMU OINEpalusIMu: (pOpMyIMpPOBKA TMIIOTE3bI, aHAIN3 U CUHTE3, CPABHEHHUE U CHCTEeMaTH3aIusl,
O606HIGHI/IG W KOHKpPETHU3alus, BBISABIICHUC ITPUYNHHO- CJICACTBCHHBIX CBSI3€H U TTOMCK aHaJIOI'OB,

— nosHanue 0ObEKTOB OKPYIKAIOILIETO MUPA OT OOIIETO Yyepe3 0COOEHHOE K €IMHUYHOMY;

— YMeHue T€HEepUpPOBATh UJIEU U ONPEIEIISITh CPEICTBA, HEOOXOAUMBIE JJIsl UX peau3aluu;

— YMeHue ONIpCACIIATh LICJIN U 3aJa4U ACATCIIbHOCTH, BBI6I/IpaTB CpCAacCTBa pcajln3allvuu LCJIN U IIPUMCHATH UX HA ITPAKTUKC;

—  ucnonv306anue Pa3TUIHBIX UICTOYHUKOB JUIS MTOJIyUYeHUs] XUMHUYECKON WH(OpMaALINK, MOHUMaHNE 3aBUCUMOCTH COIEPKAHUS U (POPMBI
NpeACcTaBJIeHNUs] MH(OpMaALUH OT 1eJlell KOMMYHUKAllUu U aJpecara;



— YMeHue TIPOAYKTUBHO OOIAaTHCA M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM JESITEIIbHOCTH, YYUTHIBATh MO3UILIMU IPYTUX
YYACTHUKOB JESTEIbHOCTH, 3(PPEKTUBHO pa3peliaTb KOHQIUKTHL;

— 20MO6HOCMb U CIOCOOHOCTH K CAMOCTOSITENIbHON HH(POPMALIMOHHO-TIO3HABATEIbHOMN AEATEIbHOCTH, BKIIFOUYAasl yMEHHUE OPUEHTUPOBATHCS
B pa3JIMYHbIX UCTOUHUKAX MH(OpPMALIMH, KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIUIO, ITOJIYUYAEMYIO U3 Pa3IMYHbIX HICTOUYHUKOB;

— YMeHue UCIIOJIb30BaTh CPECTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoJiornii (nanee — MKT) B pemieHnn KOTHUTUBHBIX,
KOMMYHMKaTHBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOJIIOIeHNEeM TpeOOBaHMM IPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TUTUEHBI,
pecypcocOepekeHus, IPABOBBIX U STUYECKUX HOPM, HOPM HH(POPMAIITMOHHOI O€30I1acCHOCTH;

— 6nao0eHue A3bIKOBBIMHU CPEACTBAMU, B TOM UHCJI€ U I3bIKOM XMMHH — YMEHHME SICHO, JOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJIb30BaTh aJIeKBaTHHIE SI3BIKOBBIC CPEACTBA, B TOM UHUCJIE€ W CHUMBOJIBHBIE (XUMHUYECKHE 3HAKH, (OPMYIIbI U YPABHEHUS).

IlIpeomemmnvie pe3ynomameor V3y4eHus XUMUK Ha 6a30BOM YpOBHE

BoinyckHuk Ha 6230BOM YPOBHE HAYUHTCS:
JIOHUMATh XUMHUYECKYI0O KAPTUHY MHUPa KaK COCTAaBHYIO YaCTh I[€JIOCTHON HAYYHOU KAPTUHBI MUPA;
PACKPBIBATH POJIb XUMHUHU U XMMUYECKOIO IIPOU3BO/ICTBA KaK IIPOU3BOAUTEIBHON CUIIbI COBPEMEHHOIO OOIIECTBA;
YCTaHAaBJIMBaTh B3aUMOCBSI3b MEXK/1y XMMHUEN U IPYTMMU €CTECTBEHHBIMU HAyKaMU;
(hopMyIMpPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU XMMHUYECKOI0 CTPOEHUSI OpraHndecKkux coeanHenut A. M. bytineposa u
WJUTIOCTPUPOBATH UX MPUMEPAMU U3 OPraHUYECKON U HEOPTraHNUECKOM XUMUU;
apryMeHTHUpOBaTh YHUBEPCAIbHBIN XapaKTep XUMUYECKUX ITOHSATUH, 3aKOHOB U TEOPUHN 11 OPraHUUYECKOM M HEOpraHU4eCKoM XUMuH;(popmMyIMpoBaTh
Ilepunonuueckuii 3akon /. . MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUI B CTPOEHUHU U CBOMCTBAX XMMHUYECKHX JIEMEHTOB U 0Opa30BaHHbBIX UMU
BeleCTB Ha ocHOBe Ilepuoanueckoil cuctemMsl Kak rpadguueckoro oroopaxenus [leprnonnueckoro 3akoHa;
XapaKkTEepU30BaTh S- U P-AIIEMEHTBHI, a TAKXKE JKEJIE30 0 UX MoNoKeHuIo B [lepnoanueckon cucreme 1. 1. Menneneesa;
KJI1acCU(PUIIMPOBATHh BUAbl XUMHUUYECKOM CBSI3M U THUIBI KPUCTAJUIMYECKUX PELIETOK, OOBSICHATh MEXaHU3MbI UX 0Opa30BaHUs U JI0OKA3bIBaTh €AUHYIO
MPUPOTY XUMHUUYECKUX CBsA3EH (KOBAJICHTHON, MOHHOW, METAJUTUYECKON, BOJIOPOITHOM);
00BSICHATh NPUUUHBI MHOIOOOPa3HsI BEIIECTB, UCTIOIB3Ysl ABJICHUS U30MEPUH, TOMOJIOTHMH, aJUIOTPOIINH;
KJIaccU(PUIIMPOBATh XMMHUUYECKUE PEAKIIUU B HEOPTaHNUECKOW U OPraHMYECKON XUMUHU T10 pa3IUndYHbIM OCHOBAHUSIM U yCTaHABIMBATh CHEIU(PUKY
THUIIOB PEaKIUN OT O0IIEeTO Yepe3 0COOEHHOE K €TUHUYHOMY;
XapaKTepu30BaTh TUIPOJIN3 KaK CIIeU(PUUHBIN OOMEHHBIH MPOIIECC U paCKphIBaTh €r0 POJIb B )KUBOU U HEXKUBOU NPUPOJE;
XapaKTepu30BaTh AIEKTPOIN3 KaK CIIEIU(UYHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC M €ro MPaKTUUECKOE 3HAYCHHE;
XapaKTepu30BaTh KOPPO3UIO METAJIOB KaK OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIHN MPOLIECC U IIpeIIararb CoCOObI 3aIIUThI OT HEE;

KHaCCI/Iq)I/IHI/IpOBaTB HCOPraHNYCCKUEC U OPraHUYCCKHUEC BEIICCTBA,

XapakTepH30BaTh O0IINE XUMUYECKUE CBOMCTBA BaXKHEHIIINX KJIACCOB HEOPraHUUYECKHUX U OPTaHUYECKUX COCAMHEHHH B IJIaHE OT OOIIero uepes
0COOEHHOE K €IMHUYHOMY;

HCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHYECKOTO SI3bIKa JJIs1 OTOOpakKeHUs cocTaBa (XUMHUYECKUE (POPMYIIbI) U CBOMCTB (XMMHUUYECKHUE YPABHEHUS )
BEIIIECTB;

HCIIOJIb30BaTh MPaBUiIa U HOPMBI MEXyHApOTHOM HOMEHKJIATYPhI JIJIs1 Ha3BaHUHN BELIECTB MO (opmysiaM U, HA00OPOT, sl COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (JOPMYJT COETUHEHUHN 110 UX HAa3BaHUSIM;

3HAaTh TPUBUAJIbHBIC HAa3BaAHUSI BaKHEWIINX B OBITOBOM OTHOIIIEHUH HCOPTraHUYCCKUX U OPIraHUYICCKUX BCIIICCTB,



XapaKTepu30BaTh CBOMCTBA, MOJTYUCHHUE U IPUMEHEHNE BAKHESUIITNX TIPEACTABUTEIICH KIIACCOB OPTaHUYECKUX COCIMHEHUN (aJIKaHOB, aJIKCHOB,
AJIKUHOB, aJIKaJIN€HOB, apOMaTUYECKUX yIIIEBOIOPOAOB, CHUPTOB, (PEHOIOB, aJIbJIETUIOB, IIPEAEIILHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHUCJIOT, CJIOKHBIX
3(pUpOB U XKUPOB, YIIIEBOAOB, aMUHOB, aMHHOKHUCIIOT);

YCTaHaBJIMBAaTh 3aBUCUMOCTb YKOHOMHUKH CTPaHbI OT J0OBIYH, TPAHCIIOPTUPOBKH U EepepabOTKU YIII€BOIOPOIHOIO ChIPhs (HEPTU U TPUPOTHOTO
rasa);

AKCHEPUMEHTAIBHO MOATBEPKAAaTh COCTAaB U CBOMCTBA BaKHEHIIINX MPEJICTABUTEICH N3yUEHHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX BEIIESCTB
C COOTIO/ICHUEM MPaBUJI TEXHUKU O€30TTIACHOCTH JIJIsI pa0OThI C XUMHUYECKUMH BEIIECTBAMU U JIA0OOPATOPHBIM 000PYyJIOBAHUEM;

XapaKTepu30BaTh CKOPOCTh XMMUUYECKON peakIMU U €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAaKTOPOB;

XapaKTepHU30BaTh XUMUYSCKOE PABHOBECHE U €TI0 CMEIICHUE B 3aBUCUMOCTH OT PA3IMYHBIX (DAKTOPOB;

IIPOU3BOAUTDL PACUHCThI IO XUMHUYCCKHUM (I)OpMy.IIaM U YPaBHCHUSAM HAa OCHOBC KOJIMYCCTBCHHBIX OTHONICHUI MCKAY YHaCTHUKaAaMU XUMHNYCCKUX
peaKnui;

coOJII0IaTh MpaBUJIa SKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKPY>KaroIIel cpeaoi mpu oOpaleHnu ¢ XMMHUYECKUMU BEIeCTBAMH,
MaTepuaiamMu U MpoIeCcCaMu.

BpinyckHHK Ha 0230BOM YPOBHE IOJIY4HT BO3MOKHOCTh HAYYHThCH:
UCNONb306AMb MEMOObL HAYYHO20 NO3HAHUS NPU BLINOJIHEHUU NPOEKMOE U YH4eOHOUCCIe008AMENbCKUX 3A0aY XUMUYECKOU MeMAmuKu,
NPOCHO3UPOBAMb CIMPOEHUE U CEOUCMBA HE3HAKOMbIX HEOPSAHUUECKUX U OP2AHUYECKUX 8eUjeCmE HaA OCHO8Ee AHANO2UU,;

NPOCHO3UPOBAMb MedeHUe XUMUYeCKUX NPOYeccos 8 3a8UCUMOCIU OM YCI08ULL UX NPOMEKAHUS U Npediazams Cnocodbl YNPAasieHus SMUMU npoyeccams,
VCMAHABIUBAMb 63AUMOCEAZU XUMUU C NPEOMEMAMU 2YMAHUMAPHO20 YUKLA (S36IKOM, IUMepamypoil, MUpO8OLU XyO0HCeCMEEHHOU KYIbmypoil);

PACKpbl8amsb POjib XUMUYECKUX 3HAHUL 8 6)0yujeli npaKmuyeckol 0esimensHoCmu,

PACKPbI8AMb POJIb XUMUYECKUX 3HAHULL 8 hOpMUPOBAHUU UHOUBUOVATILHOU 00PA308AMENLHOU MPAEKMOPUU,

NPOCHO3UPOBANb CHOCOOHOCb HEOP2AHUYECKUX U OP2AHUYECKUX eujecme NPOosiGismb OKUCIUMENbHbLE U/UIU 60CCMAHO8UMENbHBLE CEOUCMBA C YUEemOM CmeneHel
OKUCTIeHUsL ITeMEeHMO08, 00PA3YIOWUX UX;

apeyMenmupo8ams eOUHCME0 MUpa 6eujecme YCmaHoB1eHUeM 2eHeMUIeCKOU Ce:3U MexCOy HeOP2aHU4eCKUMU U OP2AHUYeCKUMU 8eujecmeamu;

811a0emb XUMUYECKUM S3bIKOM OJi51 0002aUfeHUsl CLOBAPHO20 3aNaca U pa3eumusi pedu,

Xapaxkmepuzoeams CIMaHo8eHUue HayYHOU meopuu Ha npumepe omxpovimus Ilepuoouueckoeo 3aKoHa U meopuu XUMu4ecko2o CmpoeHus. Op2aHudecKux 6eujecms,
KpUmu4ecku OMmHOCUMbCs K NCeBOOHAYUHOU XUMUYECKOU UHDopMayul, noiyyaemou U3 pasHslx UCMOYHUKOS;

NOHUMAams 2106anvHble npobemvl, cmosiue nepeo yenosewecmeom (dKonocuuecKue, IHepeemuyecKue, Colpbesvle), U Npedaazams nymu ux peueHus,
6 MOM qucie u ¢ NOMOWbIO XuMuu .B TIO3HaBaTeJIbHOU cdepe:

— 3HaHue (IIOHUMaHWE) U3YUYEHHBIX MOHSTUN, 3aKOHOB U TEOPUI;

— YMeHue OIUCHIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSATEIIBHO IPOBEAECHHBIE DKCIIEPUMEHTHI, UCIIOIb3Ys AJIs1 DTOIO €CTECTBEHHBIU
(pycckuii, poJIHOM) SI3BIK U S3BIK XUMHU;

— yMeHue KIacCU(PUIIUPOBATH XUMHUYECKHUE SJIEMEHTHI, IPOCTHIE U CI0XKHbBIE BEIIECTBA, B TOM YHCJIE U OPTraHUYECKUE COCTUHEHUS,
XUMHYECKHE PEAKLINH 10 PAa3HBIM OCHOBAHMUSIM;

— YMeHue XapaKT€pU30BaTh U3y4YECHHBIE KJIACChl HEOPTaHUYECKUX U OPTaHUYECKUX COCAUHEHUN, XUMHUUYECKHUE PEAKIIUH;

— 20MO6HOCMb IPOBOJIUTH XUMHUYECKUI SKCIIEPUMEHT, HAOII01aTh 3a €ro NMpOoTeKaHUeM, (PMKCUPOBATh PE3YJIbTAaThl CAMOCTOSITEILHOTO U
JIEMOHCTPUPYEMOTO SIKCIIEPUMEHTA U A€JIaTh BHIBOJIbI;

— ymeHue popMyIupOBaTh XMMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOIMH CO CBOMCTBaMU
U3y4YECHHBIX;



— NOUCK UCTOYHUKOB XUMHYECKOH MH(POpMAIINH, TTOTydYeHHUE HEOOX0IMMO# HH(pOpMAIIH, €€ aHAITN3, U3TOTOBJICHUE XUMHYECKOTO
UH(POPMALIMOHHOTO NPOAYKTa U €ro Mpe3eHTaIHs;

— 811adeHue 00s3aTeIIbHBIMH CIIPAaBOYHBIMU MaTepuanamu: [leppogudeckoit cucremont xumuaeckux anemMeHToB 1. 1. MenaeneeBa, Tadnuiiei
pPacTBOPUMOCTH, IEKTPOXUMHUUECKUM PSIOM HANPSHKEHUM METaJJIOB, PSIZIOM AJIEKTPOOTPULIATEILHOCTH — JJISl XapaKTE€PUCTUKU CTPOCHUS,
COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMHYECKHUX dJIeMEHTOB |-V 1iepnogoB u 06pa3oBaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;
— ycmaHos/eHue 3aBUCUMOCTH CBOMCTB U MPHUMEHEHUS! BaXXHEHUIINX OPraHUYECKHUX COEAUHEHUIN OT UX XHMHYECKOTO CTPOCHUS, B TOM
4yuciie 1 00yCIOBICHHBIX XapaKTEPOM 3TOT0 CTPOEHHUS (IIPEeASIbHBIM UJIU HENPEASIbHBIM) U HAJIMYUEM (DYHKIMOHAJIBHBIX TPYIII;
— MoOenuposaHue MOJIEKYJ BAXKHEHIIINX HEOPTaHUYECKUX U OPraHNUECKUX BEIIECTB;
— NOHUMAaHUEe XUMUYECKOU KapTUHBI MUpPa KaK HEOThEMJIEMON YaCcTH LIEIOCTHON HAayYHOU KapTHUHBI MUPA;
B LIEHHOCTHO-OPUEHTAIMOHHOM c(pepe — aHaIM3 U OLIEHKA MOCJIEICTBUM ISl OKpY Kalolllel cpe/ibl ObITOBOM M IPOU3BOJACTBEHHOMU
NeSITEJIbHOCTH YEJIOBEKA, CBSI3aHHOM C MPOU3BOJICTBOM U IEePEpadOTKON BaXKHEHUIITUX XUMHUYECKUX IPOLYKTOB;
B TPYZAOBOI chepe — nposedernue XuMIIECKOro SKCIEPUMEHTA; pa36umue HaBbIKOB YU€OHOI, MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOU
NEeSITEJIbHOCTH MPU BBIMOJIHEHUN UHAUBUYAIIBHOTO TIPOEKTA 110 XUMUH;
B cdepe 310poBOro o0pasa KU3HU — coOt00eHue TPaBUI 0€30MacHOTO OOpallleHus C BeIISCTBAMHU, MaTepHaiaMi U XUMHUISCKUMH
MpoliecCaMU; OKa3aHUe MEePBOU IMTOMOIIH TIPU OTPABJICHUSX, OKOTaX U APYTHUX TpaBMax, CBsI3aHHBIX C BEIISCTBAMU U J1aOOPaTOPHBIM
000pyIOBaHUEM.



2. COAEP)KXAHUE KYPCA .

Teopus cTpoeHus OpraHMYeCKUX COCTUHEHHIM

[Ipenmer oprannyeckoit xumMuu. MecTo U 3HaUCHHE OPraHUYECKOM XMMHUHM B CUCTEME €CTECTBEHHBIX HayK. BajeHTHOCTH. XuMHUECKOe
crpoeHue. OCHOBHBIE MOJOXEHUS TEOPHUM CTPOCHHUSI OPraHMYECKUX COEAUHEHUH. Yernepoowwiii ckenem opzanuueckou monexynvl. Kpamnocmo
xXumuueckou cesa3u. I3omepus U U30Mephbl.

YriieBonopoabl ¥ X NPUPOAHBbIE HCTOYHUKHU

A 1 k a H bl. [IpupoaHblii ra3, ero cocTaB W NPUMEHEHHE KaK HCTOYHHKA DHEPTHM U XHUMHYECKOTO CHIPhsS. | OMONIOTHYECKUHA psij
MpeAebHBIX YIIIEBOJIOPOAOB. M3oMepust 1 HOMEHKIIaTypa aJKkaHOB. MeTaH M 3TaH KakK IpeAcTaBUTENN ajkaHOB. CBoOMCTBa (TOpeHUE, peaKIuu
3aMelIeHus], TUPOIn3, AeruapupoBanue). [Ipumenenune. Kpexune u usomepuzayus aikanos. AnkuibHvle paouxanvl. Mexanuszm c60600HOPAOUKATILHOZO
2a102eHUPOBAHUS AIKAHOS.

A 11 K € H bl. DTUJIEH KaK MpeJICTaBUTEIb aJIKeHOB. [lolydyeHue sTujeHa B MPOMBIIIJICHHOCTH (JIeTUIPUPOBAHUE dTaHa) U B jJaboparopuu
(nermapararnust 3TaHosna). CBoiicTBa (ropeHue, OpoMHUpOBaHUE, THApPATAIUs, MOJIMMEpHU3aIus, okuciaeHue pactsopom KMnO4) u npumeHeHue
stunieda. [lomvatunen. Ilponunen. Cmepeopecynsipnocms nonumepa. OCHOBHBIC MOHSTHS XMMUHM BBICOKOMOJICKYJISIPHBIX cOoequHeHUM. Peakium
MMOJINMEPHU3ALINH.

J v e H bl. ByTanneHn u n30mnpeH Kak NpeAcTaBUTENIN TUEeHOB. Peakliny NpucoeIMHEeHNs C y4aCTUEM CONPSHKEHHBIX JUeHOB (OpoMupoBaHHE,
MOJIUMEPHU3ALIHS, 2UOPO2ANIO2eHUPOBaue, cuopuposanue). HarypaibHbIH U CHHTETHYECKUN KayuyKH. Pe3uHa.

A 1k 1 H bl. ALIETUJIEH KaK NpeJCTaBUTEIb aJKUHOB. [loyueHue aneTusieHa KapOMAHBIM U METAaHOBBIM criocobamu. [lonyuenue kapouoa
kanvyus. CBoMcTBa (ropeHre, OpoMUpoOBaHUE, THApaTalisl, TPUMEpU3aliis) U IPUMEHEHHUE alleTUJIeHaA.

A p e H bl. ben3on kak npeacraButens apeHoB. Cogpemennvie npedcmasinenus o cmpoenuu denzona. CBoiicTBa 6eH301a (ropeHue, HUTpOBaHUE,
OpOMHPOBAHHE) U €r0 TIPUMEHEHUE.

He ¢t m cno co Ol ee mep ep ab oTk u. CocraB HepTHu. Ilepepaborka HedTH: NEeperoHka U KPEeKUHT. Pugopmune HU3KOCOpmMHbIX
Hegpmenpooykmos. Ilonamue 06 oxkmanosom yucie.

Kucnopoacoaep:kamue opranHuyeckue coeinHeHUs!

C o u p T bl. MeTaHOJ M 3TAHOJI KaK MPEJICTaBUTENN IPeAeSIbHBIX OJHOATOMHBIX cnupToB. CBoiicTBa 3TaHONa (TOpEeHUE, OKHUCIECHUE B
anpaeru, aeruaparamnus). llomydenue (6poowcenuem enoko3sl U TUApATALIEe dTUIEHA) U TPUMEHEHHUE dTaHoJa. Dmuieneauxons. I munepuH Kak
ellle OJIMH MPEICTaBUTEIb MHOTOATOMHBIX cIIUPTOB. KauecTBeHHas1 peaKliusi HA MHOIOATOMHBIE CIIUPTHI.

® e H o 1. [lonyuenue ¢enona uz kameHHoro ymisi. KameHHbIl yrojap u ero ucnosib3oBaHue. KokcoBaHne KaMEHHOIro yIJis, BaKHEHIIIHE
MPOAYKTHI KOKCOXMMHYECKOIO IIPOU3BOJICTBA.

B3anmHoe BiusiHUE aTOMOB B MoJiekylsie ¢eHosna (B3auMOAeCTBUE C OPOMHOM BOJIOM M THAPOKCUAOM HaTpwusi). [lomydeHne u nmpuMeHeHne
(dbenomna.

A npnerunsl. Popmanpaerug U aneTaabAeru Kak IPeICcTaBUTENN albAeruaoB. [louamue o kemonax. CBOUCTBa (peaKLMsl OKUCIECHUS B
KHCIIOTY W BOCCTAHOBJICHUS B CIHPT, peaklusl MOJMKOHAeHcauu dopmanpaeruga ¢ (enosnom). [lonydyenue (OKHCIEHHEM CIHPTOB) U
NnpuMeHeHue (popmaibaeruia u aneraiabaeruaa. PeHonopopMaibIeruHble IIACTMACChl. TepMonIacmuyHoCcms U mepmopeaKkmueHoCmb.



KapOoHOBBI € KHCJOTBHI. YKCYyCHasI KUCIIOTA KaK MPEACTAaBUTENb MIPEACIILHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. CBOMCTBA YKCYCHOM
KHUCJIOTHI (B3aUMOACUCTBUE C METaJUIaMHU, OKCHUJIAMHU METaJIOB, THAPOKCHUIAMHU METAJJIOB U COJISIMH; peakius stepudukauun). [Ipumenenue
YKCYCHOU KUCJIOTHI.

CnoxHbleddUpblUXKHUDP bl. CIOKHBIE 3PUPHI KaK IMIPOJTYKTH B3aUMOACHUCTBUS KUCJIOT CO CIIUPTaMH. 3HAUEHHUE CIOXKHBIX 3(UPOB B
MIPUPOJIE U KU3HU 4denoBeKka. Omoenvhble npeocmasument KUciom UHO20 CMPOEHUs. OJeUH08ds, TUHONe8ds, TUHONEH08As, AKPULO8ds, Waeenesds,
ben3olinas.

Kupsl Kak ciaoxHBIC d(PUPHI TIHIIEPUHA U KUPHBIX KapOOHOBBIX KHUCIIOT. PacTUTENbHBIC W >KUBOTHBIC KHUPBI, UX COCTaB. [ maponus3 uiu
oMbLIeHUE KUPOB. MbL1a. Cunmemuueckue morwuue cpeocmea (CMC). IIpuMeHeHNE JKUPOB. 3aMena s#cupos 6 mexHuKe HenuulesbiM Colpbe.

Y raeso asl [lousitue 06 yrmeBonax. [moko3a kak npenctaBuTeab MOHocaxapu1oB. [loHsiTue 0 ABOMCTBEHHON (DYHKIIMH OpPraHUYECKOTO
COCIMHEHHUSI Ha TPUMEPE CBOMCTB INIIOKO3bl KaK ajibJIerdia U MHOTOAQTOMHOIO CIIMPTa — ajlbAeTuA0CnupTa. bpokeHue mitoko3bl. 3HaYCHUE U
MPUMEHEHHUE JIIOKO3bl. PPYKmMo3a KaK usomep 2ai0Ko3bl.

Caxapo3sa Kak peIcTaBUTeNb qucaxapuioB. /Ipouszeoocmeo caxapa.

Kpaxman u uesirono3a Kak MOpeACTaBUTENU ToaucaxapusioB. CpaBHEHHME HX CBOMCTB M OHWOJIOTHYECKash poJib. lIpumeHeHume »Tux
MOJIMCaXapuI0B.

A30Tc0)1ep>lcaume OpraHn4eCcKkue COCANHCHUS

AMuH bl. MeTWIaMUH KaK MPEJACTaBUTENb alu(aTUYeCKUX aMUHOB M aHWIMH — KakK apoMaThueckux. OCHOBHOCTh aMUHOB B CPAaBHEHUH C
OCHOBHBIMHU CBOWCTBAMH aMMHUaKa. AHUIJIMH U €r0 CBOMCTBa (B3aMMOJICHCTBUE C CONSTHON KUCJIOTOH U OpPOMHOU BOAOW). B3aumHoe eruanue amomos 8
MOLEKYNIaxX OpeaHUuyecKux coeourenull na npumepe anununa. llomyuenune annnnna o peakuuu H. H. 3ununa. Ilpumenenue anunuHa.

AMUHOKUCITOTSHL [TUINH U alaHUH KaK MPEICTAaBUTEIN MPUPOIHBIX aMHHOKHCIOT. CBOMCTBAa aMUHOKHUCIOT KaK amM(OTEpPHBIX
OpraHUYEeCKHX COEIUHEHUI (B3aMMOAEHCTBUE C IejodaMu M Kuciotamu). Ocobennocmu ouccoyuayuu amMuHOKUCIOM 8 60O0HbIX PACMEOpPAX.
Bbunonapuvie uonsvi. O6pazoBaHre NOIUNCOTUAOB. AMUHOKAIIPOHOBAsE KUCJIOTa KaK MPEJICTAaBUTEIb CUHTETHUYECKUX aMUHOKUCIOT. [loHsitue o
CHUHTETHUYECKUX BOJIOKHAX Ha IPUMEpPE KallpoOHA. AMUHOKUCTIOMbL 8 npUpooe, ux ouono2uieckas poiv. Hezamenumvle amunoxuciomsi.

be nx u. benku kak nomunentuapl. CTpykTypa OenkoBbIX Moiiekys. CBoiicTBa OenkoB (ropeHue, THAPOJIN3, LBETHBIE PEaKIUN).
Bbuonoruueckas posib O€JIKOB.

HyxkneuHoBBI€KHUCIOTBH. HyknenHoBble KUCIOTHI Kak nojduHykieotnuasl. Ctpoenue Hykineoruna. PHK u JIHK B cpaBHenun. Mx
pOJIb B XpAaHEHUH U IIepelaue HacJIeACTBEHHON HH(popmanuu. [lonamue o 2eHHou undcenepuu u OUOMexHoI02UU.

I’'eneTnue cka g CBSI3b MEJXJIAY KJJa CCaMM Opra HU4e€CKHUX CO€aAUuHEHUNU IloHarne o reHeTHYeCKOU CBSI3U U
FeHETUYECKUX PsIaax.

XUMHUA U )KHU3Hb

I[Inactmaccel u BonokHa. [lomumepusanus U NOTUKOHAEHCAIIUS KaK CIIOCOOBI MOJIyYEHUs] CUHTETUYECKUX BBICOKOMOJIEKYISIPHBIX
coenuHeHui. [loyyeHrne NCKyCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN XUMHUYECKON MoaupuKaeld NpupoaHbIX noaumMepoB. CTpoeHue
IOJIMMEPOB: JIUHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[lonstTue o mnnactmaccax. TepmorulacTUYHbIE W TEPMOpEAKTUBHBIE TONUMEpHbl. OTaesbHbIE TMPEACTABUTEIM CUHTETHUYECKUX U
HCKYCCTBEHHBIX IMOJIMMEPOB: (PEHOIOPOPMATBIAECTHIHBIE CMOJIBI, TOJTUBUHWIXJIOPHU, T€(DIOH, ISIUTYIOU/I.

[lonsATHEe O XMMMYECKHMX BOJIOKHaX. HarypanbHble, CHUHTETHUECKHE M MCKYCCTBEHHBbIE BOJIOKHA. Kiaccudukauus um OTAeNbHBbIE NMPEICTaBUTEIN
XMMHYECKHUX BOJIOKOH: alleTaTHOE (TPHALETATHBIN LICNK) U UCKO3HOe, BUHUIXI0pUOHOe (Xa10oput), norunumpunvhoe (Humpomn), noruamuonoe (Kanpom,
Hainow), nonusgpuproe (1ascam).



® epwMe HT bl. DepMEHTH Kak OMOJIOTHYECKHE KaTaiau3aTopbl OenkoBoi mpupoxasl. Ilonstue o pH cpeapl. OcoOEHHOCTH CTPOSHUS U
CBOMCTB (CEJIEKTUBHOCTh M 3(P()EKTUBHOCTh, 3aBUCUMOCTb JAEHCTBUS OT Temmeparypsl U pH cpeasl pactBopa) pepMEHTOB IO CPaBHEHUIO C
HEOPraHUYEeCKUMH KaTaiuzaTopaMu. Poiib (hepMEHTOB B )KU3HEACATEIBHOCTH KUBBIX OPTAaHU3MOB M IIPOU3BOJICTBE.

B utaMuH bl [TlousTie 0 BuTamMuHax. Buabsl BuraMuHHoM HepoctarouHocTy. Kiaccudukanus ButamuiHoB. Butamun C kak npeictaBuTesb
BOJOPACTBOPUMBIX BUTAMHUHOB ¥ BUTAMMUH A KaK IPEICTABUTEND )KUPOPACTBOPHUMBIX BATAMUHOB.

o p M o H bl. IloHATHE O TOpMOHAaX KakK OHOJOTMYECKM AKTHUBHBIX BEIIECTBAX, BBINOJIHIIONIUX HHJIOKPUHHYIO PEryJsiLiuio
YKHU3HEJICSITEILHOCTH OPTraHUu3MOB. BakHeililmme cBOWCTBa TOPMOHOB: BBICOKas (DU3MOJIOTMYECKasi aKTUBHOCTh, IWCTAHIIMOHHOE JCHCTBHE,
ObIcTpoe pa3pylleHHe B TKaHsIX. OTAeIbHbIE NPEICTaBUTEIN TOPMOHOB: MHCYIMH U aapeHanuH. IIpodunakruka caxapHoro auabera. Ilouamue o
CMEPOUOHBIX 20PMOHAX HA NPUMEPE NOJIOBbIX 20PMOHOS.

Jl e x ap cT B a JlekapcTBeHHass XUMHsS: OT ATPOXUMHMU U (apMakoTepanmuu 10 XUMHOTEepanuu. AHTHOMOTHKH U AUCOAKTEpPUO3.
Haproruueckue BeniectBa. Hapkomanust, 6opsba ¢ Hell u TpodHIaKTHKA.

Pemienue 3 a n1a 4 nmo opranuue ck ol xumu U. Penienue 3amgad Ha BbIBOJA (POPMYJIbI OPraHUUYECKHUX BEIIECTB IO MPOAYKTaM CrOpaHUs U
MAacCOBBIM JOJISIM JIEMEHTOB.

Jdemoucrpauuu. [lnaBnenue, oOyrmuBaHue U TOPEHUE OPTAHUYECKHUX BEIIECTB. MOJEIU MOJIEKYJT MPEACTAaBUTENICH Pa3IMYHBIX KJIACCOB
OopraHmyeckux coeauHeHuil. lopeHue meraHa, 3TuJieHa, aneTwieHa. OTHOIIEHWE METaHa, ITHUJICHA, alleTHJeHa U OeH30Jla K pacTBOpaM
repMaHraHara kajauss 1 6pomHou Boze. IlomydyeHue sTuiieHa peakuueil Aeruaparaluy dTaHoa, alleTUIeHAa — THIPOJIN30M KapOuga KaiabIUs.
Paznokenne Kkaydyka TIpd HarpeBaHWW, HCOBITAHUE NPOAYKTOB PA3JIOKEHHUs HaA HenpeaeiabHoCcTh. Kosuiekmusi oOpasnoB HepTtn u
HePTENPOaYyKTOB, KAMEHHOTO yIVIsI U NPOAYKTOB KOKCOXUMHYECKOTO Tpou3BocTBa. OKucieHue cnupra B anpaerua. KauecTBeHHbIE peakiiuy Ha
MHOTOATOMHBIE CITUPTHI. PacTBopuMOCTh eHOosa B BOAE MpU OOBIMHOM TeMIieparype W Ipu HarpeBanuu. KauecTBeHHBIE peakiuu Ha (PEeHOJI.
Peakiusi «cepeOpsiHOTO 3epKajia» ajbIeTHI0B U TTIOKO3bl. OKHUCICHHUE albICTUIOB U TIIFOKO3bI B KHCJIOTY € MOMOIIbI0 ruapokcuaa meau (11).
KauectBennast peaknus Ha Kpaxman. Kommexkuus sdupubix macen. Komuiekmusi miactMace U u3feuil U3 HUX. KOJIEKIMS HMCKYCCTBEHHBIX
BOJIOKOH M M3JENINH M3 HUX. B3aumojeiicTBue aMmmMuaka U aHUJIMHA C COJISIHOM KUCIOoTOoM. Peakuus anunmHa ¢ 6poMHOM Bogoi. JlokazaTrenbcTBO
HaJM4us PyHKIIMOHAIBHBIX TPYIII B paCTBOPpaX aMHHOKHUCIIOT. PacTBopeHune u ocaxkaenue 6enkoB. L{BeTHbIe peakiiuu 6enkoB. [opeHrne NTuabero
rnepa ¥ mepcTsiHo Hutu. Moaens mosiekyibl JIHK. TTepexoapl: 3TaHOI — 3THIIEH — 3THIICHIITUKOIb — 3THIIeHIuKoAT meau (11); sta- Hom —
3TaHaJIb — ATAaHOBas KucijaoTa. Komieknus riactMace, CHHTETUYECKMX BOJIOKOH M U3AE€NUN U3 HUX. Pa3znokeHne nepokcuia BOJOpoaa Karaaa3zou
ceiporo Mmsica U cbiporo kaprodens. Komrekuus CMC, comepxkamux sH3uUMBL. WcnbiTanue cpeasl pactBopa CMC uHIAMKATOPHOW OyMaroid.
Konnexuust BuUTaMUHHBIX npenaparoB. McnbiTaHue cpeibl pacTBOpa aCKOPOMHOBOM KHUCIIOTHI MHAMKATOpHOU Oymaroi. McnbITaHue anTeqyHOro
npenapara UHCYJIMHA Ha OEJIOK.

JlabopaTropHble oNbIThI. MI3roToBI€HNE MOJIeN el MOJIEKYJI OpTraHUYECKUX coequHeHn. O3HaKOMJIEHHE C KOJUIeKIMel o0pa3oB He(dTH, KAMEHHOTO
YISl ¥ IPOAYKTOB UX nepepadboTku. OOHapyKeHHEe B KEPOCHHE HEIpeNeIbHBbIX coeIMHEeHUH. O3HAaKOMJIEHHE C KOJUICKIMEH KaydyyKoB U oOpasnamu
U3eMi U3 pe3uHbl. PacTBopeHHe miuIeprHa B BoAe W B3aummojeilictBue ¢ ruapokcugom menau (11). CpoiicTBa yKCyCHOM KHCIIOTBI, OOIIHE CO
CBOMCTBAaMU MUHEPAJILHBIX KUCIOT. JloKa3aTenbCTBO HENPEAEIBHOTO XapaKkTepa KUJIKOTO Kupa. BzanMoaencTBre NIIOKO3bI U caxapo3bl C THAPOKCUIOM
meau (I1). KadectBenHass peakuusi Ha Kpaxmay. O3HaKOMJIEHHME C KOJUIEKLMEW macTMacc U u3aenuii u3 Hux. O3HaKOMIJIEHHE C KOJUJIEKIUen
HCKYCCTBEHHBIX BOJIOKOH M u3Jenuid u3 Hux. PactBopenue OenkoB B Bojxe. OOHapyxkeHHe OeakoB B Mojoke. O3HAaKOMJIEHHE C KOJUIEKLIHEH
CUHTETHUYECKUX BOJIOKOH W wu3nenuii u3 Hux. O3Hakomiienne c koswieknmeit CMC, comepxkammx 3H3uMBL. Mcnbeitanue cpensl pactBopa CMC

WHIUKATOpHOU Oymaroii. O3HaKOMJICHHUE C KOJUJICKIIUE BUTAMHHOB. VICTIBIT

IpakTnyeckas padora Ne 1. Pemenre skciepuMeHTaIbHBIX 337a9 Ha UACHTU(HUKAITUIO OPTAHUYSCKUX COCTUHCHUN.



IIpakTHyeckas padora Ne 2. PacriodHaBaHHE MJIACTMACC U BOJIOKOH.

Conepxanue kypc  OBIIAA XUMUSA (11 xnacc)
Ilepronnyecknii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. U. MeunneneeBbim Ilepuonuueckoro 3akoHa. [lepgvie nonvimxu KiacCUu@Qurayuu XumMudeckux 31eMeHmos.
Baxxneiliimue NoOHSITUS XUMHU: aTOM, OTHOCHUTEJIbHAs aTOMHasi U MoJiekyisipHas maccbl. Otkpbeitue . WM. MenneneeBbim Ilepuoanueckoro
3akoHa. [lepumonnueckuii 3akoH B popmynuposke [[. 1. Menneneesa.

I[Tepuonuueckass cuctema J[. . Meunneneena. Ilepuonuueckas cucrema J[. M. MenpaeneeBa kak rpaduyeckoe OTOOpaKeHHE
[lepuonnueckoro 3akoHa. Pasnuunble BapuaHTbhl llepuoanueckoit cucrtemsl. llepuoabl u rpynmnsl. 3HadeHue Ilepumonuueckoro 3akoHa u
Ilepnoanueckoit CUCTEMBI.

Crtpoenue aromMma. ATOM — cllOKHasi yactuna. Omxpuvimue 21eMeHmapHsbix Yacmuy u cmpoenusi amoma. SIapo aroma: OIpoTOHbI U HEUTPOHBIL.
Hzoronwl. Hzomonst 6000opoda. DIEKTPOHBI. DIJIEKTPOHHaAst 000Ji0YKa. DHEPreTHYeCKui ypoBeHb. OpOutanu: S u p-. d Opbumanu.
Pacrnipenenenune »siaeKTPOHOB IO PHEPreTUYECKHUM YPOBHSIM M OpOUTANSIM. DIJIEKTPOHHBIE KOH(MUTypallMd aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
BanenTHbple BO3MOKHOCTH aTOMOB XUMHYECKHUX AJIEMEHTOB.

[lepuoanueckuii 3akoH W cTpoeHHe artoma. CoOBpeMEHHOE IIOHSATHE XHUMHYECKOro nsieMmeHTa. CoBpemMeHHast (OpPMYIHPOBKa
[lepuoguueckoro 3akoHa. IlpuuMHa TIEPUOJUYHOCTH B H3MEHEHHUHU CBOMCTB XHUMHUECKUX 0dJeMEHTOB. (OCOOEHHOCTH 3alOJHEHHUS
SHEPreTUYSCKUX YPOBHEH B AJICKTPOHHBIX 000JIOYKAX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJICKTPOHHbBIC CEMEHCTBA 3JIEMEHTOB: S- M p-3JIEMEHTHI;
u f-onemenmer.

CrpoeHue BemiecTBa

KoBamenTHa s xumMuueckass cBsa3b. [loHsATHE O KOBajieHTHOHM cBsizu. OOIast MEeKTpOoHHAs Tapa. KparHOCTh KOBaJICHTHOU CBSI3H.
DIEeKTPOOTPULIATEIILHOCTD. [lepexkpvisanue 21eKmpoHHbIX opoumaneu, nu- u cuema-cesasu. KopajaeHTHas MOJIsIpHasi U KOBAJICHTHAs HEIOJIsIpHas
xuMH4Yeckue cBs3u. OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MEXaHW3Mbl OOpa30BaHUSI KOBAJIEHTHOHW CBs3W. BelmiecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSIHCTBA COCTAaBA JIJIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHHSI.

HNonnas xumunyeckas cBa3b. Katnonsl u annoHbl. MloHHas CBsA3b U €€ cBoiicTBa. MlOHHAs CBS3b KaK KpalHUM ciydail KOBaJIEHTHOM MOJISIPHOU
cBs3U. Dopmynvrasn eounuya eeujecmea. OmHOCUMeENTbHOCMb 0eNeHUsl XUMUYECKUX C8s3el Ha MUNbL.

Metannuyeckass XuMmuueckasi cBa3b. O01me Gpu3nueckKre CBOMCTBA METAJUIOB. 3a8UCUMOCTb 3NLEeKMPONPOBOOHOCIU MEMALI08 OM meMnepanmypbl.
CrutaBel. Yepnvie u ygemmvie cniasol.

ArperaTHbie ¢ 0 CTOsTHUS BerlecTBa. ['a3pl. 3akoH ABoOraapo Jist ra30B. MOJsIpHBII 00beM Ta3000pa3HbBIX BEMIECTB (MIpH H. ¥.). XKuakoctu.

Bonoponnass xuMudyeckas CBsS3b. BomopoaHas CBsI3b Kak OCOOBIH CiIydail MEXMOJCKYJISIPHOTO B3aMMOJICUCTBUs. MexaHU3M ee
oOpa3oBaHUsI U BIMSHHUE Ha CBOWCTBA BENIECTB (Ha mpuMepe BObI). Mcnonvzosanue 600bl 8 Obimy U HA Npouzeoocmaee. BrHympumonexkyiapHas
8000POOHAS CE53b U ee ODUONO2UUECKAS POTlb.

Tunsel kKpucTtanauueckux pemeTok. Kpucramnmueckas pemerka. VoHHbBIe, MeETaJUIMYECKUE, AaTOMHBIE M MOJEKYJISIpHbIE
KPHUCTAJUTMYECKUE PEIIeTKU. AtoTponusi. AMOp(QHBIEC BEIIECTBA, UX OMAUYUMENbHbLE CBOUCMEA.

Y wucteie BemectBa U cMecu. CMecu M XUMHUYECKHE COCIMHEHHs. | OMOTeHHBIE M TeTEepOreHHble cMecu. MaccoBasi 1 OObeMHasl TOJIH
KOMIIOHEHTOB B cMecu. MaccoBasi gois npumeceid. Pemienne 3amad Ha MaccoByl OO npumeceil. Kraccugurkayus eewyecms no cmenewu ux
4UCmomai.



HAucnepcHbie cucTteM bl [loustue nucnepcHoit cuctemsl. JlucnepcHas ¢daza u nucrnepcuonHas cpena. Kimaccudukanms qucnepcHbIX
cucreM. Konnouonwie oucnepcuvle cucmemol. 301U u 2enu. 3Havenue OUCHEPCHbIX CUCMEM 8 NPUPOOe U HCUSHU 4el08eKd.

DJIEKTPOJTUTHYECKAS TUCCOIUALMSA

PactBophl. PacTBOphl Kak TOMOTE€HHBIE CHUCTEMBbI, COCTOAIIME W3 YaCTHUIl PACTBOPUTENS, PACTBOPEHHOTO BEIIECTBA U MPOIYKTOB UX
B3aUMOJACHCTBUSL. Pacmeopenue raxk usuxoxumuyeckuii npoyecc. MaccoBas J0Ji1 PacTBOPEHHOTO BelIecTBa. THUIBI pacTBOpPOB. MoaapHas
KoHyeHmpayus eeujecmed. MunepanvHble 600bl.

Teopust dSIEKTPOIUTUUYECKOU JHUCCOUMALUU. ODJICKTPOIUTHI M HEAJIEKTPOJUThL. CTENeHb 3NEKTPOJIUTHUECKON IUCCOLIMAIINH.
CunibHble U ciabble dJIEKTPOJIUTHL. YpaBHEHHS DJJIEKTPOJIUTHYECKOM nuccorumanuu. Mexanusm Ouccoyuayuu. Cmynenuamas Ouccoyuayusl.
Booopoouwiii nokazamens.

KucnaorTsl BcCBeTe TEOpUM INEKTPOIUTHUECKON aucconnanuu. OOIIue CBOMCTBA HEOPraHUYECKUX M OPraHUYECKUX KHUCIIOT. YCIIOBUS
TEUYECHHSI PEAKIUI MEX Ty IIEKTPOIIMTaMu A0 KoHNa. Cneyuguueckue c6oiicmea a3omuoil, KOHYeHmpupoB8aHHOU CEPHOU U MYPABbUHOU KUCTIOM.

OCHOBAaHU A B CBEeTE TCOPUH IICKTPOIUTUUECKON JTUCCOLUMAIIUM, UX Kiaccu(UKanus U oOIIre CBOUCTBA. AMUHBI KAK OpeaHuyecKue
ocnoganus. CpasHenue c80Ucme amMmuara, MemuilamMuna U AaHUIuUHd.

C 0 7 U B CBETE TCOPHUH SICKTPOIUTHUYESCKON AMCCOIMAINK, MX Kiaccudukaims u obmme cpoiictBa. Conu xucavle u ocrosnvie. Coiu
opeanudeckux xuciom. Mvinal. DIEKTPOXUMUYECKUN psiJi HANIPSDKEHUN METAJIJIOB U €r0 MCHOJIb30BaHUE JJIsl XapaKTEPUCTUKHU BOCCTAHOBUTEIbHBIX
CBOMCTB METAJLJIOB.

I'mpaponuz. Ciyuau ruaponusa cosed. Peakums cpeabt (pH) B pacTBopax ruapoiu3yronuxcst coneu. [ uoponus opeanHuyeckux e wecms, e2o
3HaueHue.

XuMHYeCKHE peakunu

Knaccudukammss xumuueckux peakuuit. Peakyuu, udywue 6e3 uzmenenus cocmasa eewjecms. Knaccudukanumsi 1Mo 4YUCITy U COCTaBYy
pearupyronmx BeIIeCTB U MPOAYKTOB peakluu. Peakinu pasioKeHUs, COSAUHEHHS, 3aMeIIeHUus U OOMEHa B HEOpPraHMYEeCKOW XUMHU. Peaxyuu
NpUCoeOUHeHUsl, OmujeneHus, 3amMeueHus U U30Mepu3ayuu 8 Opeanuyeckou xumuu. Peakyuu nonumepuzayuu Kaxk 4acmHbulil CIyYai peakyutl npucoeouHeHus..

TennoBoi d(pdeKkT XUMUUECKUX peaknuii. DK30- U SHAOTEPMHUYECKHUE peakuu. TepMOXUMHUUECKHE ypaBHEeHUs. PacyeT koandyecTBa TETIOThI
M0 TEPMOXUMHUUYECKUM yYPABHEHHUSIM.

CkopocTh XMMHUUECKUX peakuuiu. [loHsaTHE 0 CKOPOCTH XMMHUYECKUX PEAKIUM, aHAJIUTUUYECKOE BbIpakeHUE. 3aBUCUMOCTb CKOPOCTH
peakuu OT KOHIIEHTPAIINH, JTaBJICHUS, TeMIEepaTyphl, IPUPOJIbI PEArupPYIONINX BEIIECTB, TUIOMIAIN UX CONPHUKOCHOBEHUS. 3aKOH JICHCTBYIOIINX
Macc. Pewenue 3a0au Ha Xumu4eckyro KUHEmuK).

KaTanwu3s. Karanuzaropsl. Karanus. [ omocennsiit u cemepoeenuviti kamaausz. lIpuMepbl KaTAIUTUYECKUX MPOIECCOB B MPOMBIIIJIEHHOCTH,
TEeXHUKE, ObITY. DEPMEHTHI U UX OTVIMYHS OT HEOPraHUYECKUX Karaiu3aTopoB. [[puMeHeHne karaau3aTopoB U (hEpMEHTOB.

XumMudeckoe paBHOBECUe. O0paruMbie 1 HEOOpAaTUMBIE PEAKITUH. XUMHUUYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIISHHST Ha MpUMepe
noy4yeHus ammuaka. Cunmes ammuara 6 npomviuiienHocmu. Ilonamue 06 OnMuUManbHuIX YCI08UAX NPOBEOEHUs. MEXHON02UeCK020 npoyecca.

OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE MNpoIlecchl. OKUCIUTEITHFHO-BOCCTAHOBUTEIbHBIEC peakiini. OKUCINTEhF U BOCCTAHOBHUTEb.
Oxucnenue u BoccraHoBlieHue. CocTaBieHUE YPaBHEHUN OKHUCIUTEIILHO-BOCCTAHOBUTEIBLHBIX PEAKIIMN METOJOM DJIEKTPOHHOTO OataHca.

OOmime cBOWCTBaAa METalJOB. XUMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTaHOBHTEIeH. B3ammMojelicTBe METAJUIOB C HEMETalJIaMU,
BOJOM, KUCIIOTAaMHU U PAaCTBOpaMHU cojieil. Merayuiorepmus.

Kopposust MeTamioB kak okuciumenbHo soccmanosumensvuulil npoyecc. CnocoObl 3alIUTHI METAIIIIOB OT KOPPO3UU.



OO0mme  CBOWMCTB a HeMeTa/uIoB. XMMHUYECKHE CBOMCTBAa HEMETAJUIOB KaK OKHUCIWUTeNel. B3ammonelicTBHe ¢ MeTajuiaMHu, BOJIOPOJIOM H
npyrumu HeMmeTauiamu. CBOMCTBa HEMETAJUIOB Kak BOCCTaHOBUTENECH. B3anmoielicTBUE ¢ NPOCTBIMU U CIIOKHBIMH BEIIE CTBAMU-OKHUCIUTEISIMU.
Obwas xapakmepucmuka 2aio2eHos.

Dnexktponus. Obwue cnocobvl noayyeHus Memaiios U HemMemasinos. DIEKTPOJHN3 PacTBOPOB M PACILUIABOB JJICKTPOJMTOB Ha IpUMEpE
XJIOpUAA HATPUsL. DICKTPOIUTHUUECKOE NOJTyYCHUE AIIOMUHUS. [IpakTuueckoe 3HaueHUE NEKTPOIIN3a. 1 aib8aHONIACMUKA U 2Ab8AHOCTESUSL.

3axkmai 4eHHue. [lepcnekTuBbl pa3BUTHA XUMHUYECKOM HAYKHM U XMMHUYECKOTO MPOU3BOACTBA. XUMUS U MTPoOIeMa OXpaHbl OKPYKAIOIICH
cpensbl.

JdemoncTpauuu. Paznuunsie dhopmsel [lepuoguueckoit cucremsr J[. 1. MenaeneeBa. Mojieiib KpUCTAIIMYECKON PEIIECTKU XJIOPHIA HATPHSI.
OO0pa31bl MUHEPAJIOB C MOHHOM KPUCTAJUIMYECKON pelIeTKON: KaJIbLIUTA, rajanuTa. MoJiesn KpUCTAIUINYECKUX PELIETOK «CYXOro Jbja» (MM Hoja),
anmasa, rpadura (wiau kBapua). Mojens MoOJsSIpHOro oObema ra3oB. Tpu arperarHbIx COCTOSIHHSL BOJbl. OOpasibl Pa3jiIUYHBIX JUCTEPCHBIX
CHUCTEM: SMYJIbCUN, CyClIEeH3UH, aspo3oiield, rejeit u 3oneid. Koarynsamus. Cunepesuc. Oddext Tunaansa. McnplTaHue pacTBOPOB 3JIEKTPOJIUMTOB U
HERJIEKTPOJIUTOB HA MPEAMET JAUCCOIHALHNU. 3aBUCUMOCTHh CTEIEHH JJICKTPOIUTHYECKONW THCCOIMAIIMN YKCYCHOW KHCIIOTHI OT pa30aBiieHUs
pactBopa. IIpumepsl peakuuii HOHHOro oOOMEHa, MAYIIUX C OOpa3soBaHUEM OCaJKa, ra3a WM BOAbl. XUMHYECKHE CBOMCTBA KHCJIIOT:
B3aMMOJICHICTBHE C METa/UlaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHJIAMH, OCHOBAaHUSIMH (IIEJIOYaMH M HEPACTBOPUMBIMH B BOJIE), COJISIMHU.
BzaumopeiicTBue a30THOM KHUCIOTBI C Meaplo. OOyniMBaHME KOHILIEHTPUPOBAHHOM CEpHOM KHCJIOTOM caxapo3bl. XHMHUYECKHE CBOMCTBa
IIEeJIOUeH: peakiusl HeUTpaaru3alnu, B3aUMOJASUCTBHE C KUCIOTHBIMU OKCHJIAaMH, COJISIMU. Pa3iiokeHrne HepacTBOPHUMBIX B BOJIE OCHOBAaHUM MpPHU
HarpeBaHUU. XMMHUYECKHE CBOMCTBA COJIEH: B3aUMOJICHCTBUE C METaJUIaMM, KUCJIOTaMH, ILIeJ04aMH, C APYTUMH coisiMu. ['maponus kapounaa
kanpiusi. HM3yuenme pH pacTBOpOB THAPOIM3YIONIMXCS COJICH: KapOOHATOB IIEJIOYHBIX META/UIOB, XJIOpHAAa U alerara aMMOHHSI.
DK30TepMHUUECKHUE U IHJIOTEPMUYECKUE XHUMHUUYECKHE peaKIuU. TeruioBble sIBICHUS IIPU PACTBOPEHUU CEPHOM KHMCIOTHI U aMMHAYHOM CEJIUTPHI.
3aBUCUMOCTBH CKOPOCTH PEAKIIUH OT IMPUPOIBI BENIESCTB HA IIPUMEPE B3aUMOJICHCTBHSI PACTBOPOB PA3IIMYHBIX KUCIOT OAWHAKOBOW KOHIICHTPAIIMHU
C OJIMHAKOBBIMU KyCOYKaMHU (TpaHyjlaMH) IMHKAa M OJIMHAKOBBIX KYyCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, )KeJie3a) C PAaCTBOPOM COJISTHOM
KHCIIOTHI. B3anmopaeicTBHe pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH THOCYJb(ara HATPHUS Pa3IMYHON KOHIIEHTPAIMM M TEMIIEPATypPHI.
Mopnenp Kumsiniero ciosi. PasiokeHue nepokcuia BOIOpo/ia ¢ MOMOIIbI0 Heopranudeckux karanu3aropos (FeCl2, Kl) u npuponHbix 00beKTOB,
comepkammx Karanady (celpoe Mmsico, kaptodens). IIpocreiimme OKHCIUTETbHO-BOCCTAHOBHUTEIIBHBIC PEAKIHU: B3aUMOACHCTBHE ITMHKA C
COJITHOM KUCIOTOH M xene3a ¢ cynbdarom meau (I1). Moaens snexkrponusepa. Moens 37€KTPOJIM3HON BaHHBI JUJISI TOJTYUYECHUSI aJTFOMUHMUS.

JlaGoparopubie onbIThl. OnpeaeseHre TUIa KPUCTaAUIMYECKON PElIeTKH BEIIeCTBA U OMHMCaHHUE ero cBOMcTB. O3HAKOMIJICHUE C IMCIIEPCHBIMU
CHUCTEMaMHU.

Peaxiuu, nayniue ¢ oopazoBaHUEeM OcajiKa, ra3a WM BoJbl. BzaumonelicTBre COIsIHON KUCIOThI ¢ IMHKOM, okcuaoM menu (1), ruapoxcuaom
menu (I1), xkap6bonarom kanblusi. B3anmosnelcTBue pacTBopa TMAPOKCHAA HATPUSL C COJSIHOM KHUCJIOTOW B NPUCYTCTBUM (eHosidTalienHa, ¢
pactBopom xsopuna xkenesa (111), c pactBopom conmm amtomunaus. BzanmoneiicrBue pactBopa cynbdara meau (1) ¢ xene3om, U3BECTKOBOI BOJOH,
pacTBOopoM Xjopuaa Kaiublipsa. [lomydeHue rTuapokapOOHaTa KaJlbIMS B3aHMOJICHCTBHEM H3BECTKOBOM BOAbI ¢ okcugaoM yriepoaa (1V)
(BBIABIXaEMBIN BO3AyX). McnbITaHME MHAMKATOPOM PacTBOPOB T'MJPOJIM3YIOMIMXCS M HETUAPOJIM3YIONIUXCS cojied. Peakius 3amerieHus: Mmenu
)kene3oM B pactBope  cynbdara meau (Il). Ilomydyenue kucimopona pas3iioK€HHEM IEPOKCH/Ia BOAOPOAA C TMOMOIIBIO JUOKCHIA MaprasHiia.
[TosrydyeHnune Boj10po/1a B3aUMOAECHCTBUEM KHUCIOTHI ¢ IIUHKOM. O3HAKOMJIEHHE C ITpenaparaMy ObI-OBOM XUMUH, COJEPKAILIMMH SH3UMBI.

IIpakTuyeckas padora Ne 1. [lonyyeHue u pacrio3HaBaHUE Ta30B.

IIpakTHyeckas padora Ne 2. Pemenue skciepruMEHTaIbHBIX 3a7a4 Ha UACHTU(UKAITNIO HEOPTAHUICCKUX U OPTAHUYSCKUX COCTUHCHUH.



IpakTuueckasi padora Ne 3 (0 d8yxuacosoeo eapuanma uzyuenus Kypca). I'eHeTHYECKas CBSI3b MEXK/Yy Pa3IMYHBIMU KJIACCAMU HEOPTaHUYECKUX H
OpraHUYeCKUX BEIIECTB.

IIJNIAHUPY EMBIEPE3YJIBTATBI U3YUEHWA YYEBHOI'O ITIPEJIMETA «XUMUWA» HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA30OBAHUA

BoinyckHuk Ha 0230BOM YPOBHE HAYUHTCS:

— IIOHMMAaTh XUMHUYECKYIO KAPTUHY MHUPA KaK COCTAaBHYIO YaCTh LICJIOCTHONW HAYyYHON KapTHUHBI MUDPA;

— pacKpbIBaTh POJIb XUMUHM Y XUMHUYECKOTO TTPOU3BOJICTBA KaK IPOU3BOAUTEIBHOMN CHIIBI COBPEMEHHOTO OOIIIEeCTBa;

— (GopMyIHUpPOBATH 3HAYCHUE XUMHH U €€ JIOCTHXKSHUHN ISl TIOBCEHEBHOM KU3HU YEIIOBEKA;

— YCTaHaBJIMBAaTh B3aUMOCBSA3b MEXKIYy XMMUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

— (GOopMyIMpPOBATH OCHOBHBIE ITOJIOKEHUS TEOPUU XMMHUUYECKOIO CTPOEHUSI OpraHnYecKux coeauHeHui A. M. ByTiepoBa U WItoCTpupoBaTh
HUX IPUMEpPaMHU U3 OPraHUYECKON U HEOPTraHUYECKOM XMMUU;

— apryMeHTHPOBaTh YHUBEPCAJIBHBIN XapaKTEeP XUMHUYECKHUX ITOHATHM, 3aKOHOB U TEOPUHN JJIsI OPraHUYECKOW U HEOPIaHUYECKOU XUMUH;

— (opmynuposats [leprnonnueckuii 3axon /. 1. MeneneeBa 1 3akOHOMEPHOCTH U3MEHEHUM B CTPOCHUH U CBOMCTBaX XUMHUUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMM BEIIECTB Ha OCHOBE lleprmoanyeckoit cucTembl Kak rpaduaeckoro oroopaxkenus [leprnonmaeckoro 3akoHa;

— XapaKTEepHU30BaTh S- U P-2IIEMEHTHI, a TAKXKE YKEJIE30 110 UX I10JI0keHuIo B Ilepnoanueckoii cucteme 1. 1. Menneneena;

— KJIacCU(UUHMPOBATH BUIBI XUMHUYECKON CBA3H M THUITBI KPUCTAJUTMYECKUX PEIIETOK, OOBICHITh MEXaHU3MbI HX 00pa30BaHHUS U
JIOKa3bIBaTh €IMHYIO MMPUPOAY XMUMHUUECKUX CBsI3el (KOBAJIEHTHON, HOHHOM, METAJUIMYECKOM, BOJOPOIHON);

— OOBSICHITH NIPUYUHBI MHOTOOOPAa3usl BELIECTB, UCIOJb3Ys SIBJICHUSI U30MEPUHN, TOMOJIOTUH, aJJIOTPOITHNH;

— KJIaccu(uIUpoBaTh XMMUYECKUE PEAaKIIMU B HEOPraHUUECKOM U OPraHnYeCcKOl XMMUH 110 PAa3JIMYHBIM OCHOBAHUSIM U yCTaHABIUBATh
cnenr@UuKy TUIIOB PEAKIMi OT OOIIEro 4yepe3 0COOEHHOE K €IMHUYHOMY;

— XapaKTepHU30BaThb I'MAPOIN3 KaK crieiu(UIHBIM OOMEHHBIHN MPOIIeCcC U pacKpbIBaTh €ro poJib B )KUBOM M HEKUBOI IPUPO/IE;

—  XapaKTepHU30BaTh JIEKTPOJIN3 KaK CIeU(PUUHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IPOLIECC M €0 MPAKTUYECKOE 3HAYCHUE;

— XapakTepu30BaTh KOPPO3UIO METAJIJIOB KAK OKUCIIUTEIbHO-BOCCTAHOBUTEIIBLHBIN ITPOIIECC U IIPejlarath ClIoCOObI 3alIUThI OT HEE;

— KJIaccupUUMUPOBaTh HEOPTraHNUYECKUE U OPTaHUYECKHE BEIIECTBA;

— XapakTepu3oBaTh OOIINE XMMHUYECKHE CBOMCTBA Ba)KHEHIIINX KJIACCOB HEOPTAHUUECKUX U OPraHUYECKHUX COCTMHEHUN B MJIaHe OT OOIIero
yepe3 OCOOCHHOE K €IMHUYHOMY;

— HCIIOJIB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO sI3bIKa JJIsI OTOOpakeHUsI cocTaBa (XUMUYECcKHe (POpMyJibl) U CBOMCTB (XMMUYECKHE
YPaBHEHUS1) BELIECTB;

— HCIIOJNI30BaTh MpaBUiia U HOPMbI MEXKIYHAPOJIHON HOMEHKIIATYPHhI JJIsl HA3BaHUI BELIECTB M0 (opMysiaM U, HAOOOPOT, JIJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (JOPMYIJI COETMHEHUH 110 UX Ha3BAHUSIM;

— 3HaTh TPUBHAJbHbIE Ha3BaHUS BaXKHEHIIINX B OBITOBOM OTHOIIEHUU HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB;

— XapakTepu30BaTh CBOICTBA, MOJyYE€HUE U TIPUMEHEHUE BAXKHENIIINX IPEICTAaBUTEIIEN KIIACCOB OPTaHUUYECKUX COSIMHEHUN (aJIKaHOB,
AJIKEHOB, AJIKUHOB, aJIKaJIU€HOB, ApOMATUUECKUX YIIIEBOJOPOAOB, CIUPTOB, (EHOJIOB, aIbJAECTUA0B, IPEIEIbHBIX OTHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT, CJIOKHBIX 3()UPOB U )KUPOB, YIIIEBOJAOB, aMUHOB, aMUHOKHCJIOT);

— YCTaHaBJIMUBATh 3aBUCUMOCTb YKOHOMHUKHU CTPaHbI OT 1O0OBIYM, TPAHCHOPTUPOBKHU U NIEPEPAOOTKH YIIIEBOIOPOIHOTO ChIPbs (HEDTHU U
MIPUPOIHOIO I'a3a);



— DKCIEPUMEHTAJIbHO MOATBEPkKAAaTh COCTAB U CBOMCTBA BAXKHEUIIIMX NPEACTABUTEIICH M3YUEHHBIX KJIACCOB HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIESCTB C COOIIOACHUEM MPAaBUJI TEXHUKH O€30ITaCHOCTH JJIsI pa0OThI ¢ XUMHUYECKHUMH BEIIECTBAaMHU U JIA0OPATOPHBIM
o0opynoBaHUEM;

— XapaKTepHU30BaTh CKOPOCTh XUMHUUYECKON PEAKIIMU U €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DAKTOPOB;

— XapakTepU30BaTh XUMHYECKOE PABHOBECHE U €r0 CMEIICHUE B 3aBUCUMOCTH OT Pa3IUIHBIX (PaKTOPOB;

— TIPOU3BOJUTH PACUYETHI 0 XUMHUYSCKUM (POpMYJIaM U YPaBHEHHSIM Ha OCHOBE KOJIMUECTBEHHBIX OTHOIIICHUH MEXK/Ty YIaCTHUKAMH
XUMHUYECKHUX PEAKIIN;

— CoOrOaaTh MpaBUJIa YKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIIICHUSX C OKPY KaIOIIEeH Cpeaou Ipr OOpallleHUH ¢ XUMHYECKUMHU
BEIIeCTBaMHU, MaTeprualiaMt U IPOolieCCaMu.

BoinycKHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUThCSH:
—  UCNONBb3068AMb MEMOObL HAYYHO20 NOZHAHUS NPU 8bINOIHEHUU NPOEKMO8 U Y4eOHOUCCe008amMeNbCKUX 3A0ay XUMUYECKOU MeMamuKu,
— NPOCHO3UPOBAMb CMPOEHUE U CEOUCMBA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 8euleCe Ha OCHO8e AHAI02Ul,;

—  NPOcHO3UPOBAMb MeyeHUue XUMUYECKUX NPOYECCO8 8 3a8UCUMOCTIU OM YCILOBULL UX NPOMEKAHUsL U NPedaa2ams CnoCcoObl YNpasieHus SMumu
npoyeccamu,

—  YCMAHABIUBAMb 63AUMOCEA3U XUMUU C NPEOMEMAMU 2YMAHUMAPHO20 YUKLA (A36IKOM, IUMepamypoil, MUposoll Xy00ACeCMEeHHOU KYI1bmypoil);

—  pAcKpuleams poiib XUMUYECKUX 3HAHUL 8 OyOyujell NpaKkmu4ecKkou 0essmelbHOCmU,

—  PAcKpwi8ams posb XUMUYECKUX 3HAHUL 8 hOPMUPOBAHUU UHOUBUOYATbHOL 00PA308AMENbHOU MPAeKMOPUlL;

—  NPO2HO3UPOBAMb CHOCOOHOCHb HEOP2AHUYECKUX U OP2AHUYECKUX 8eUleCN8 NPOsIAmMb OKUCIUMEIbHbLE U/UIU 80CCMAHOBUMETIbHbLE CBOUCMEBA C
yuemom cmenenel OKUCTIeHUs 2NeMeHmMOo8, 00pa3yIouUxX UXx;

—  apeyMeHmuposams eOUHCME0 MUpPAd 8eulecmas YCmMAaHo81eHUeM 2eHeMULeCKOU C8:3U MexCOy HeopeaHU4eCKUMU U OP2AHUYeCKUMU 8euecmeami;

— gnademsb XUMUYECKUM S3bIKOM OJis1 0002 eHUsl CIOBAPHO20 3aNaca U pa3eumusl pedu,

—  Xapaxmepuzoeams CMaHO8leHUue HayyHOoU meopuu Ha npumepe omxpoimus Ilepuoouieckoeo 3aKoHa 1 meopuu Xumuiecko2o Cmpoenuss OPeanudecKux
eeujecms;

—  Kpumuuecku OmMHOCUMbCS K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayuy, noayuaemoll U3 paHslx UCHOYHUKOS,;

— noHUMamu 2100anvHble nPobIeMbl, cmosiuue nepeo yenogeuecmeom (IKonocuueckue, IHePeeMuYecKie, Colpbegble), U NPedacans NYmu ux peuenus, 6
MoM yucie u ¢ NOMOUbIO XUMUU.



KAJIEHJAPHO-TEMATUYECKOE TUNIAHMPOBAHUE. OPTAHUYECKAS XUMUS. 10 KITACC
(1 g B HEmemto, Bcero 35, U3 HUX 24 — pPe3epBHOE BpeMs )

N Tema. Ilaanupyemble pe3yJbTaThl
o
Hara JdeMoHCTpanus ONbITOB. OcHOBHOE cofep:kaHue yPoKa JIu4HOCTHBIE
n/n IIpenmeTHbIE
HcnoanzoBanue [IOP MeTanpeaMeTHbIe
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKHUX COEJWHEHUU
HaoOmronenue, Hcnonvzoeamsb OCHOBHEIC
1 MeTtoas! Hay4YHOTO ITIO3HAHUS. PeryjasiTuBHbIC:
MpeAIoIoKEeHUE, UHTEJJIEKTyaIbHBIC OTIepaIliuu
JdeMoHcTpanuu. 1. CtaButh y4eOHBIC 3a/1a4K HA OCHOBE
. runotesa. Ilouck (¢popmynuposams runoresy,
BuneodparmeHTsl, cnaiasl ¢ o COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U
. | 3aKOHOMEpPHOCTEH. nposooums aHaIW3 U CHHTE3, N
U300paKCHUSIMU XUMHUYCCKOMN N YCBOEHO yYalTUMCsl, U TOTO, YTO eIé
Hayunp1il 5KCHEpUMEHT. 0o0o01eHue, 8bLa61aMms
nmaboparopuu, IPOBEICHUS B HEU3BECTHO.
BIBOJI. MIPUIUHHO-CJICCTBEHHBIC
XUMHYECKOTO IKCIIEPUMEHTA. 2. CaMOCTOSITENIFHO OOHAPYKUBATH U
CBSI3H), TIPOBOOUND o 5 5
OpMYJUPOBaTh YUEOHYIO NpodIeM
SKCIIEPUMEHT pMYIHp ¥ y . p Y,
OTIPEIENSTh LEeNIb Y4eOHOH eI TeTbHOCTH.
U urcuposams €ro
pe3ynbTaThl
Io3HaBaTeJIbHbIE:
C TIOMOIIILIO POTHOTO SI3BIKA U SI3BIKA
1. CaMOCTOSTENILHO BEIAEIITE U
XUMUU.
> (hopMynHpOBaTh MO3HABATEIBHYIO 1EJb.

ITpeameT opraHuueckom
XUMUH.

JdeMoHcTpannu.
Konnexkuus npupoaHsbIX,
HUCKYCCTBCHHBIX U
CHUHTETHYECKHUX
OpraHUYeCKHUX
COCIUHCHUIM,
MaTepuaioB U U3AEIHA
n3 Hux. JlaboparopHbie
onbIThL. 1. Onpenenenne
JIEMEHTHOI'O COCTaBa
OpraHUYeCKHUX

CraHoBieHHne
OpPraHUYEeCKON XMMHUHU KaK
Hayku. Butanusm u ero
kpax. Onpenenenue
AJIEMEHTHOT'O COCTaBa
OpraHHYeCKHUX
COEIMHEHUU.

[lraBnenue, oOyriuBaHue
U TOPCHHUE OPTraHUYCCKUX
BEIIECTB (Ha MpuMepe
caxapo3sbl).

Paznuuams ipeaMeTsl
OpraHuYeCcKOH U
HEOPraHWYECKOU XUMHUH,
MHUHEpAJILHBIE U OPTaHUYECKHUE
BellleCTBa.
Knaccuguyuposams
OpraHuYeCcKHe BEIIeCTBA IO UX
MMPOUCXOXKICHUIO Ha
MNPUPOAHBIE, UCKYCCTBEHHBIE U
CUHTETHYECKHE.

Ilposooums u nabrrooame
XUMHUYECKUN SKCTIEPUMEHT.

2. Ananu3upoBath, CpPaBHUBATD,
Kiaccu(uUpoBaTh U 0000mAaTh GakTel U
SIBJICHUSI.

KoMMyHUKATHBHBIE:

1. CaMOCTOSITEIEHO OpTraHU30BEIBAT
y4eOHOe B3aUMOJICHCTBHE B TPYIIIIE
(ompenenaTs o0mue 1eIH, pacpeaeIsaTh
POJIH, IOTOBAPUBATHLCS JAPYT C APYroM U
T.J.).

JINYHOCTHBIE:

1. ®opMHUpOBATh OTBETCTBEHHOE
OTHOIIIEHUE K YYCHHUIO.

2. ®opMHUpOBaTh CAMOYBaXXEHHS U




COECIUHEHUMN.

SMOIMOHAJIbHO- TOJIOKHUTEIHHOE
OTHOIIICHHUE K ce0e, TOTOBHOCTD
OTKPBITO BBIPAXKaTh U OTCTAUBATH CBOIO
MO3ULIHIO.

Teopus ctpoeHus

OpraHu4YeCcKuX COCTUHEHU M.

JlaGopaTopHble ONBITHI.

2. M3rotoBienue Moaenen
MOJIEKYJI OPraHUYECKUX
COCTUHCHUH.

OCHOBHBIE ONOKEHUS
TEOpHUHU CTpoecHHU A. M.
bytnepoBa. BajieHTHOCTB.
OneMeHTHI ¢ TOCTOSIHHOU
U TIEpEMEHHOM
BAJICHTHOCTBIO.
CtpyKkTypHBIE GOPMYITBI
HEeop2anHuyecKux u
OpPraHMYEeCKUX BEILIECTB.
Tunvt yenepoouvix yenouex:
JIUHEHAs, PA36eMEIeHHAA,
samxnymas. Kpamuocmo
XUMUYECKOU CEA3U.
Uzomepust. Buowi
uzomepuu. Ilonsarue o
B3aMMHOM BIIMSTHUU
aTOMOB B MOJIEKYJIax
OpraHWYeCKHUX BEIIECTB.

ObvscHsamb TPUIUHBL
MHOTO00pa3us OpraHuIeCKuX
BEIIECTB U 0COOEHHOCTH
CTpOEHHS aToMa yIjIeposa.
Paznuuams nonstus
«BaJCHTHOCTHY» U

«CTEIEeHb OKUCIECHUS,
onepuposams UMH.

Ompasicams COCTaB U

CTPOEHHE OPTaHUIECKUX
COCIMHEHUU C OMOIIBIO
CTPYKTYPHBIX HOpPMYT U
MoO0enuposams UX MOJIEKYIBI.
Pasznuuames NOHITHS KH30MEP»

A «TOMOJIOTY.

Has3zvieamv n3ydeHHbIE NOJOKCHUS
TEOPUH XUMHUIECKOTO CTPOSHUS A.
M. bytneposga.

PerviasiTuBHbIE:

1. BeigBuraTh Bepcuu penieHus
po0IeMBbl, 0CO3HABATh KOHEUHBII
pe3yNbTaT, BEIOUPATh U3 NPEATIOKEHHBIX 1
HCKaTh CAMOCTOSITENIEHO CPEICTBA
JOCTHKCHHS LEIIH.

ITo3HaBaTeJbHbIE:

1. CTpouTh JIOTHYECKOE pacCyKIeHHeE,
BKJIFOYAIOILIEE YCTAHOBIIEHHUE

MIPUYUHHO- CJIEICTBEHHBIX CBA3EH.
KoMMyHUKATHBHBIE:

1. YuuThIBaTh pa3Hble MHEHUS] U HHTEPECHI
1 000CHOBBIBAaTh COOCTBEHHYIO TTO3HIIHIO.
JIMYHOCTHBIE:

1. IlposiBASITH YCTOHYMBBIN Y4eOHO —
[T03HAaBaTEIbHBIN NHTEPEC K HOBBIM
crioco0am peleHus 3a1ad.

TEMA 2. VITIEBOAOPO/bI 1 UX ITPUPOAHBIE NCTOYHUKHA




ITpupoaHsbIi ra3 KaK
UCTOYHUK YIJIEBOJLOPOIOB.
Hdemouncrpanun. Komnekuus
BEIIESCTB U MaTepHUaJIOB,
MOJy4YaeMbIX Ha OCHOBE
OPUPOTHOTO raza.

IIpupoanslii raz, ero
COCTaB W HaIlpaBICHUS
HCIIOJL30BAHUS B
KauyeCTBE TOIINBA U
XHUMHYECKOTO ChIPhSL.
Konesepcus memana.
Cunmesaas u e2o
UCNONL306aHUE OIS
ROJyYeHUs] CUHMEMUYECKO2O0
ben3una u Mmemanona.

Xapaxmepuzoeamsb cOCTaB U
OCHOBHBIC HAITPaBJICHUS
HCTIOTb30BaHUS U

nepepaboTKH IMIPUPOTHOTO

raza. Yemanaenusamo
3aBUCHUMOCTh MEXIy 0ObeMaMH
JTOOBIYM TPHUPOITHOTO Ta3a B

P® u Gromxerom. Haxooumse
B3aMMOCBS3b MEKITY

U3y4aeMbIM MaTepHualioM U
Oyxy1eit mpodeccCuoHaTBHOMN
JIESATEIbHOCTHIO.

[IpaBuna 3KOIOTHYSCKH TPAMOTHOTO
MMOBEIECHUS U OE€30MaCHOTO
o0pallleHus C IPUPOJHBIM T'a30M B
OBITY ¥ Ha TPOU3BOJACTBE.

[IpenenbHBIEC YIIEBOAOPOAHI.
Aunxkansbl. JlemoHcTpanuu.
[TapocTepxHEBbIE 1 0OBEMHBIEC
MOJIETH MOJIEKYJT TIEPBBIX
MIpeICTaBUTENCH Kiacca
aIKaHOB. PU3NYECKUE
CBOICTBa Tra3000pa3HBIX
(mponan-OyTaHOBAas CMEChH B
3a)KUTAJIKE), KUJIKIX
(OeH3UH) U TBEPABIX
(mapacdun) anKaHOB:
arperarHoe COCTOsSIHUE,
pacTBOPHMOCTH B BOJIE.
l'openue nporan-0yTaHOBOM
CMecCH (3aKUTAJIKA).
OTHOIIEHNE aJTKaHOB K
pacTBopy epMaHraHara
Kajausi 1 OpoMHO# Boze/

3HayeHHUe OPUPOTHOTO
ra3a ¥ WHBIX OpeaelbHbIX
YIJIEBOIOPOAOB B
Ka4ye€CTBEC TOIJIMBaA U
XHUMHYECKOTO ChIPbHS.
MeTtaH u Ipyrue airKaHbl
KaK COCTaBHasl 4acTh
MPHUPOJTHOTO Ta3a.
XuMHUYeCKHe CBONCTBA
MeTaHa,

00y CIIOBITMBAIOIIIHE €TO
npuMeHeHue (ropeHue,
MUPOITU3,
TaJOTeHUPOBAHHUE).

T'omomnorn meTaHa,
H30MepHUs U
HOMEHKJIaTypa.
Herunpuposanue
arana.Kpekune u
U3OMepU3AYUsL AIKAHOS.
Anxunvrovle paoukaol.
Mexanuzm
C80000HOPAOUKATILHOZO

OnpenensaTs IPUHAIICKHOCTh
BEIIECTB K PA3JIUIHBIM THUIIAM
(IpenenbHBIM WITH
HETIpeAeTbHBIM) U KiTaccaM
yrieBogoponoB. Ha3beiBaTh nx

110 MEXAYHapOIHOU
HOMEHKJIaType,

XapaKTepU30BaTh CTPOCHUE

M CBOMCTBA BaKHEHIIINX
MpeAcTaBUTENeH, HaOI0IaTh U
ONKUCHIBAaTh JIEMOHCTPALIMOHHBIN
AKCTIEPUMEHT C TOMOIIBIO POTHOTO
SI3bIKa U sI3bIKa XuMuu. O0600mare
3HAHUSA U AeJIaTh BEIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHUSI
CBOMCTB yIJIEBOAOPOJOB B
FOMOJIOTHUYECKUX psagax. Paznuyars
MOHSITHUS «U30MEP» U «KTOMOJIOTY.

PeryasitupHble:

1. CocTaBisaTh (MHANBUAYAIBHO MU B
IpyIIe) MIaH PEeHIeHUs MPOOIEeMBI.

2. Paboras no mutaHy, CBEpSITh CBOH
JEHCTBUS C LENbI0 U, TIPU
HEOOXOTUMOCTH, UCTIPABIISITH OLTHOKU
CaMOCTOSITEIIBHO.

3. B gmnasore c yanrenem
COBEpIIEHCTBOBATh CAMOCTOATENHHO
BBIpa0OTaHHBIE KPUTEPHH OLICHKH.

ITo3HaBaTeJbHBIC:

1. BeiaBaaTe IMPUYHHBI U CIICACTBHUA
MPOCTHIX SIBICHUM.

2. Co3naBarh CXeMAaTUYECKHE MOJIEIIU C
BBIACJICHUEM CYHICCTBCHHBIX
XapaKTEePUCTUK 0OBEKTA.

3. IIpeobpazoBsIBaTH HHDOPMAITHIO U3
OIIHOTO BWJA B IPyroi (TabiHIly B TEKCT

U 1p.).

KoMMYHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE U
MIO3UIIMIO, 33]IaBaTh BOIPOCHI, CTPOHUTH
MOHSATHBIC [T TAPTHEPA MOHATHS.

2. Y4uThIBaTh pa3Hble MHEHUS U
CTPEMHUTHCS K KOOPAMHALIMHU Pa3TUUIHbIX
MO3UIIUHI B COTPYTHUYECTRE.

JInyHoCTHLIE:

1. [locTenenHO BBICTpanBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33pEHHE: 0CO3HABATH
MOTPEOHOCTH ¥ TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIC U B
pamMKax caMOCTOSTEILHOU AESITeTbHOCTH
BHE IIIKOJIBL.

2. OreHuBaTh cofepkanue (MCXOoms U3
COIMATIbHBIX U JIMYHOCTHBIX IICHHOCTEH ),
oOecrieunBaroIee JMIHOCTHBII
MOPaJIBHBIN BBIOOD.




caAN02eEHUPOBAHUA ATIKAHOB.

OTHIICHOBLIE
YTJIEBOOPOIBI, WITH

ankeHsl. JlemoHcTpanuu.
[TapocTepxHeBas u
o0beMHasT MOAEIH
MOJICKYJIBI THUJICHA.
l'openue sTunena.
Komnexnus

«ITonuaTHUIIEH U U3AETINA U3
HETO».

JlaGopaTopHble OnbITHI. 3.
OO6HapyKeHHue HeTpeASIbHBIX
COEIMHEHUHN B XXUJIKUX
He(TenpoayKTax.

OTHIIEH KaK
NPEJICTAaBUTEIb AJIKEHOB.
ITonyuenue sTuneHa B
MPOMBIIIUIECHHOCTH
(mermapupoBaHUE dTaHA)
1 B 1aboparopuu

(merunmparanus dTaHOIA).

CaoiicTBa (ropenue,
OpomupoBaHue,
TUparanus,
MoJIMMepu3aus,
OKHCJICHHUE PaCTBOPOM
KMnO4) u npumMeHeHue
stuneHa. [TonusTusneH.
Ilponunen.
CmepeopezynsipHocmy
noaumepa. OCHOBHBIE
MOHSITHS] XUMUU
BBICOKOMOJIEKYJISIPHBIX
coequHeHnd. Peaknnn

Ha3zvieams 1o

MEXIYHapOTHOMI

HOMEHKJIaTy P aJIKEHBI C
IMOMOIIIBIO POAHOTO S3bIKA U

SI3pIKA XUMMUH.

Xapaxmepuzoeams cTPOCHHUE,
CBOICTBA, CIOCOOBI MOTYYCHUS

u 00JIaCTH TIPUMEHECHHUS

STUJICHA.

Habniooams, caMOCTOITEITLHO
npoeodumb U onucsieansv
XUMHAYECKUU IKCTICPUMEHT.
Yemanasausams 3aBUCUMOCTD
Me)K)]y THUIIOM CTpOCHI/ISI
YIJIEBOJIOPOJIa U €TO0 XUMUYECKUMHU
CBOWCTBaMH Ha IMPUMEpPE
JIOTUYECKHUX CBsI3€i: MpeaeibHbI —
peaKIuu 3aMeIeHusl,
HETIPeACITbHBIN — pPeaKInu
MIPUCOCTUHCHHUS.

PerviasTuBHbIe:

1. OOHapyxuBaTh U GOPMYITHPOBATH
y4eOHYyI0 IPO0JIeMY O]l PYKOBOJICTBOM
YAUTEIIS.

2. CTaBUTH LIeNb IEATEIHLHOCTH Ha
OCHOBE MTOCTaBJIEHHON POOJIEMBI 1
IpeJIaraeT HeCKOJIbKO CIIOCO00B ee
JIOCTHIKEHMUSL.

3. CaMOCTOSITENIbHO aHAJIM3UPOBATH
YCIIOBHSI IOCTHOKEHHS 1I€JIM Ha OCHOBE
y4€Ta BBIJICTICHHBIX YUYUTEIIEM
OPUEHTHPOB JICHCTBHSI B HOBOM y4eOHOM
MaTepuaie.

Ilo3naBaTebHbIE:

1. OnpenensTs BO3MOXKHBIE NCTOYHUKH
HEOOXOIUMBIX CBEACHUM, IIPOU3BOAUTD
MTOMCK MH(DOPMAIUH, aHATH3UPYIOT U
OIICHUBAIOT €€ JOCTOBEPHOCTb.

2. CaMOCTOSITEIILHO BBIACIATH U
(hopMyITHPOBATh MO3HABATEIBHYIO 1IETb.




MOJIMMEPU3ALUH.
IMonmuaTunen u odnactu
€ro MpPUMEHEHMU.
Ionyuenue nonusmunena
nonumMepu3ayueti SMmuiend,
NOURPONUTIEHA
nonumepusayuetl
nponuieHda.

IIpasuno B. B.
Mapxoenukoea Ha npumepe
nponunena. KauecrBeHusie
peaxkiuy Ha HenpeaenbHbIe
COEJIMHEHHUS:
obecriBeunBaHne OPOMHOM
BOZBI M pacTBOpa
TepMaHraHara Kajius.
Tomonozuueckuil pao smu
JIEHOBbIX Y2l1e8000PO008,
uzomepus (yenepoonoco
cKenema u noaA0JHCeHUs
KPAmHou cés3u),
HOMEHKAamypa.
ITonyuyenue sTuiena
Jeruapartanuei TaHosa u
JEruApUPOBaHUEM ITAHA.

3. ®opMupOBaTH YMEHUS HAOIIONATE,
JIeJIaTh BHIBOJIBI ITPH MTPOBEICHUH OIIBITOB,
yMeHUs paboTaTh ¢ KHUTOW U C
MEePUOANIECKON CUCTEMOM.
KoMMyHHKATHBHBIE:

1. ®opmupoBaTh yMeHHUS pabOTaTh B
napax, OTBEUaTh Ha BOIPOCHI YUUTETI,
YMETb UCTIOIH30BATH XUMUIECKHUH S3BIK,
yMEHHe paboTaTh ¢ XUMHYECKON TTOCYIOH.
2. BnaneTts MOHOJIOTHYECKON 1
NAJIOTHIECKON (DOpMaMH pevr B
COOTBETCTBHH C HOPMaMHU POTHOTO SI3bIKA;
BBIPA)KATh CBOM MBICJIH C JOCTATOYHOMN
MIOJIHOTOM Y TOYHOCTBHIO.

JINYHOCTHBIE:

1. ITposIBISITH OTBETCTBEHHOE OTHOIIICHUE K
00y4YCHHIO, YBOKUTEIILHOEC OTHOIICHUE K
CTapUINM U MIIAIINM TOBAPHIIAM;
OCO3HAaBaTh IIEHHOCTh 3/I0POBOTO U
Oe3omacHoro oopasa KU3HHU.

2. ®opMHpOBATH OTBETCTBEHHOE
OTHOIIIEHUS K YIYCHHIO, TOTOBHOCTH U
CIOCOOHOCTH, O0YUAIOLTUXCS K
CaMOpPa3BUTHUIO U CaMOOOPa30BaHUIO.

JnenoBere
YIJIEBOAOPO/IBL.
Kayuyxu.
JdeMoHcTpanum.
Mopenu
(TmapocTepKHEBBIC U
00BbEMHAST) MOJIEKYIT
1,3-6yranguena u 2 -
metui-1,3-0yragueHa
(u30mpeHa).
Paznoxenue kayuyka
IIpU HarpeBaHUU,
HUCIBITAHUE TIPOAYKTOB
pa3noXXeHHs Ha Helpe-
nenpHOCTh. Konnexkuun
«Kayuykn», «Pe3una u
W3NS U3 HESY.

Kayuyxk u ero cBoiictsa.
Bynkanuzanus kaydyka.
Pe3nna. M3omnpeH kak
MOHOMEP MPUPOTHOTO
KaydyKa.

CHUHTETHYECKHUU KaydyK.
1,3-byTraaueH kak
MOHOMEpP AUBUHIIOBOTO H
OyTagueHoBOro
CHHTETHYECKHUX KaydyKOB.
HMHble xumMuueckue
CBOWCTBA JUEHOB:
raJOTeHNUPOBaHUE,
2UO0po2ao2eHuposanue,
euopuposanue. 1,2 u 1,4-
npucoeounenue. [lonyuenue
OUEHOBDBIX Y211e8000P0008

Has3zvieamo 110 MeXX1yHapOaHON
HOMEHKJIaType TUEHBI.
Xapaxmepuzoeams CTpOEHHE,
CBOICTBA, cnocoObl NonyYeHus U

obnactu npumenenus 1,3-0yraaueHa.

Habnrwooams u onuceleams
JEMOHCTPAIIMOHHBIN XUMUYECKUN
AKCTICPHUMCHT.

PerviassiTuBHbI€

1. Beiensth 1 0CO3HABATh TO, UTO YKE
YCBOGHO U UTO €IIe MOJIEKUT YCBOCHHIO,
OCO3HAIOT KaY€CTBO U YPOBEHb YCBOCHMSL.
2. CraBuTh yueOHYIO 337a9y Ha OCHOBE
COOTHECEHHUSI TOT0, YTO YK€ U3BECTHO U
YCBOEHO, U TOTO, UTO €II€ HEU3BECTHO.
Ilo3HaBaTeIbHbIE

1. ITouck u BeIIENEHNE HEOOXOIUMOI
rH(pOpMAaINK; IPUMEHEHUE METO/IOB
“H(OPMAIIHOHHOTO ITOUCKA, B TOM YHCJIIC C
TTOMOIIBI0 KOMITBIOTEPHBIX CPEIICTB.

2. AHATM3UPOBATh OOBEKT, BB
CYIIIECTBEHHBIE ¥ HECYIIECTBEHHEIE
TIpU3HAKH.

KoMMyHHKATHBHBIE

1. YuuThcs OpraHu30BBIBATh U
IJIAHUPOBATh YU4eOHOE COTPYAHIMICCTBO C




memooom C. B. Jlebeoesa
U de2udpuposanuem
anxanos. Iomonocuuecxkuii
PO CONPSINCEHHBIX
OUCHOBBIX Y21e8000P0008,
HOMeHKIamypa.

VYHUTEIEM U CBEPCTHUKAMHU.
JIMYHOCTHBIE

1. ®opmupoBaTh MO3HABATEIHHBIC
HWHTEPECHl, UHTEIUIEKTYaIbHBIE U
TBOPYECKHUE CIIOCOOHOCTH.

AIEeTUIICHOBBIE
YTJIEBOAOPOABI, HITH
aJIKUHBI.
JdemoHcTpanuu.
Mopenu
(mmapocTep:xHEBas U
00BbEMHAST) MOJICKYITBI
aneruwieHa. [ openue
areTuiIeHa.
JladopaTopHbie oNbITHI. 4.
[Tonyyenue u cBoiicTBa

BricokoTemMneparypHoe
TT1ams aneTHIeHa KaK
omHa u3 obnacreii ero
npumMmeHeHust. [lomyuenue
areTUIIeHa MUPOJIN30M
MeTaHa U KapOUJIHBIM
criocoooMm. [lonyuenue
Kapouoa Kanbyusi.
XuMHYECKHE CBOUCTBA.
alreTuIICHA!
raJloreHUpOBaHUE,

Haszvieams 10 MEXAyHAPOAHOU
HOMEHKJIaType alIKHHBI C TIOMOIIBIO
POIHOTO SI3BIKA M SI3bIKA XUMHH.
Xapaxmepuszoeamb CTpOCHHE,
CBOICTBA, CIOCOOBI MOTYYCHUS U
obacTv Ipy MEHEHUS alleTHIICHA.
Habnrwooams, camocmosamenbho
nposoOUMsb U ONUCHLIGAMb
XAUMHWYECKUH SKCTICPUMEHT.
Omauuams 0COOCHHOCTH peaKIIui
MPUCOCUHEHHUS Y alleTUIICHA OT

PeryiasiTuBHbIE:

1. CaMOCTOATENBHO OCO3HABATH IPUINHEI
CBOCTO yCIIeXa WIH HEyCIieXa U HaXOIUTh
CIOoCcOOBI BBIXO/Ia U3 CUTYallH HEyCIIeXa.
Io3HaBaTe/IbHbIE:

1. CTpouTh TOrM4ECKOE PacCyKACHUE,
BKJIIOUAIOIIEEe YCTAHOBJICHUE IPHYNHHO-
CIIEJICTBEHHBIX CBS3EIA. 2.
OcCylLEeCTBIATh PACIIUPEHHBIN MOUCK
rH(OPMAIUH C UCTIONH30BAHUEM
pecypcoB oubanoTek u MiHTepHeTa
KoMMYHUKATHBHBIE:

areTHIICHa. [HAPOraIOreHUPOBAHUE peaKnuii IPUCOSINHECHUS STHIICHA.
(XTOPBHHUI I 1. ®opmynupoBaTh cCOOCTBEHHOE MHEHHE U
NOTMBHHIIXIOPHIL, €70 MO3HIUIO, ApPTYMEHTUPOBATH U
npuMerHene) KOOPAWHUPOBATH €€ C TIO3HUIUSIMH
b .
THJIpATAIS (PeaKIs NapTHEPOB B COTPYAHUYECTBE MIPH
M. . Kyueposa) BBIPa0OTKE OOIIEro pelIeH:s: B COBMECTHOM
I ,
TpuMepu3anus (peaxus ACATCIIEHOCTH.
H. JI. 3enmuHcKoro0). JIMMHOCTHDIE:
Tomonozuseckuii pao 1. BoicTpanBaTh COOCTBEHHOE IIEIIOCTHOE
LBOMEDUS, HOMEHKIA ”;WP ; MHUPOBO33pEHHE: 0CO3HABATH MOTPEOHOCTH
WIKUHOB ' Y TOTOBHOCTh K CaM000Opa30BaHMIO, B TOM
YHCIIe M B pAMKaX CaMOCTOSITEIIEHON
JESITeIbHOCTH BHE IIKOJIBI.
Apomaruyeckue OtkpsITHE OEH30514a, €ro Xapaxmepuzosamo Perynsitupupie:

YIJIEBOJIOPOJIBI, MJIU apPEHBI.
demoncTpanun. O6semHas
MOJIETTb MOJIEKYJIbI OE€H301a.
lopenne 6enzona. OTHOIICHUE
6eH3oa kK OpoMHOM(MOIHOI)
BOJZI€ U paCTBOPY
rnepMaHraHara kaiaus (Ha
MpUMepe TEXHUYSCKUX
pacTBOpHUTENIEH, CoJlepKaluX

CBOICTBA U MIEPBEIC
o0JTacTH MpUMEHEHMUSI.
YcraHoBIIeHUE
XHUMHYECKOTO CTPOSHUS
Oemzomna. ®opmyia
Kekyne.

Cospementule
npeocmasieHus

0COOEHHOCTH CTPOEHHS,
CcBOMCTBa M 00J1aCTH

NpUMEeHeHHs1 OeH3051a ¢
ITOMOIIBIO POAHOTO S3bIKA U
SI3BIKA XUMMH.

Habniooame u onucwiéameo
JEMOHCTPAIIMOHHBIN XUMUYECKUN
AKCTICPHUMCHT.

1. ®opMupoBaTh YMEHHE YUUTHIBATH
BBIJICJIICHHBIC YUUTCIIEM OPUCHTHPLI
JICUCTBUS B

HOBOM y4eOHOM Marepuaie B
COTPYTHHYECTBE C YIUTEIIEM.

2. [ImaHupoBaTh CBOM JICHCTBHS B
COOTBETCTBHH C MTOCTABICHHOM

3a/1a4eil ¥ yCIOBUSMHU €€ peaan3aluu.

3. BeigBUrath Bepcuu penieHus npodiIeMsl,




apcHBI).

0 cmpoeHuu benzona.
XUMHYECKHE CBOHMCTBA
OeH3o01a:
rajoreHupoOBaHuUe,
HutpoBanue. [lonyuenue
benzona. l'omonoe benzona
— Mool

1 Hedts n criocoO6s1 ee HedTs, ee cocTas, XapakTepHu3oBaTh COCTaB U
0 IepepabOTKH. (bm3mueckue cBOWCTBA U OCHOBHBIE€ HalpaBJICHUA
HAemoncTpanuu. npoucxodicoenue. HCIIOJIB30BAaHUS U
O6pasoBanne HePTAHOM DKOIOTUYSCKUE repepaboTku HePTH.
IICHKY Ha IIOBCPXHOCTH MOCJICACTBYSI pa3InBa YcraHnaBiuBaTh 3aBUCHMOCTD
Bozibl. OOHapysKeHHe He(dTH U c1OCOObI MEX]1y 00beMaMH 100bIYN
HENPENCIBbHBIX OOpBOBI C HUMM. HedtH B Poccuu n Oromxerom
COC/IMHEHHH B XKHIKUX [Iponecce iepepaboTKH rocynapcrBa. Haxonurs
He(TeNPOAYKTaX. HedTH: peKTUhUKAIUS, B3aMMOCBS3b MEKIY
JlaGopaTopHbie ONBITSI. 5. KPEKUHT, puU@opmuHe. HU3y4aeMbIM MATEPUAIIOM U
O3HaKOMJICHHE C KOJUICKIMEH | [[poayKThl mepepaboTKi Oynmyuieil mpodeccruoHaIbHOM
«Hedtpb 1 npoxyKTe! e HepTH U UX JIEeATEIbHOCTBIO.
epepaboTKm». HUCTOJIb30BAaHUE. ITpaBuna 3K0IOrM4ECKHU
Ionamue 06 okmanogom rPaMOTHOTO MTOBEICHUS U
yucre. 0e30MmacHOTO OOpaIIeHHs C
HeTenpoaAyKTaMH B OBITY
Y Ha MPOU3BOICTBE.
1 O606u1eHne 1 Knaccudukarus Knaccudunnposars yrieBogopoabl
1 CHCTeMaTH3alus 3HaHUul 00 YIIEBOLOPOIOB 110 10 CTPOSHHMIO YITIEPOIHOTO CKeJIeTa
YIJIEBOAOPOIAX. CTPOCHHIO YIIIEPOIHOTO Y HAJIMYMIO KPATHBIX CBS3CH.
CKeJIeTa M HaIuaHio YcTaHaBIMBaTh B3aUMOCBSI3b MEKIY
KpAaTHBIX CBsi3eil. B3an- COCTaBOM, CTPOCHHEM U CBOMCTBAMH
MOCBSI3b MEXITY yrieBogopoaoB. OnuckeIBaTh
COCTABOM, CTPOEHHEM H TCHETUYECKHE CBSI3H MEKTY
1 KonTpoJsbHas padora Ne 1 no | cBOMCTBaMH KjlaccaMHt yIJICBOIOPOAOB C
2 TeMe « YTIIEBOLOPOIBD». YTJIEBOAOPOIOB. [TOMOUIBIO POHOTO SA3bIKA U A3bIKA

I'emeTnueckasa cBsI3b
MEX/]1y KjlaccaMu
YIJIEBOJIOPOIOB.

XUMHH.
[IpoBonuts peduexcuro
COOCTBEHHBIX NJOCTHKEHUI B
IMO3HAHUU XUMHHU YTJICBOIOPOIOB.
AHanu3upoBaTh Pe3ynbTATHI
KOHTPOJIbHOM paOOThI U BRICTPAUBaTh
IyTU JOCTHIKCHHUS KEJIaEMOTO
YPOBHS YCITEIITHOCTH.

OCO3HaBaTh KOHEYHBIN PE3yJIbTaT,
BBIOHMpATh U3 MPEUIOKEHHBIX U UCKATh
CaMOCTOSTENIEHO CPEACTBA 10CTUKCHUS
LIEJTH.

ITo3HaBaTeJbHBIC:

1. OcyuiecTBISTH BBIOOD

Haunbonee d3QPEeKTUBHBIX

CIoCO0OB peleHMs 3a/1a4 B
3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHH.

2. OcymiecTBIsTh CpaBHEHHE,
KJIacCU(HUKAIINIO, CAMOCTOSTEIILHO
BbIOMpasi OCHOBAHUS U KPUTEPHUHU JJIs
yKa3aHHBIX JIOTHYECKUX ONEPALUH.
3. YMeTh onpenensiTh BO3SMOKHBIE
HCTOYHUKH HEOOXOIUMBIX CBEICHUH,
MPOM3BOANTH MTOUCK HH(POPMALIUH,
aHaJIM3UPOBATh M OLICHUBATH &
JOCTOBEPHOCTb.

KoMMyHUKATHBHBIE:

1. CoBeprieHCTBOBaTh yMEHNE
JIOTOBAPUBATHCSI U TIPUXOAUTH K 00IIeMy
PEILIEHHIO B COBMECTHOM AEATEILHOCTH.
2. Pa3BuBarh yMEHHUE NPOLYKTUBHO
paspemiath KOH(IUKTHI HA OCHOBE y4eTa
HWHTEPECOB U MO3HULUHI BCEX €ro
YYaCTHHUKOB.

JIMUHOCTHDIE:

1. Pa3BuBaTh BHYTPEHHIOO MTO3UIIHIO HA
YpOBHE TOJIOKHTETHLHOTO OTHOIIEHHUS K
IIKOJIE, IOHMMaHMsT HEOOXOAUMOCTHU
YYeHUsl, BRIPAKEHHOTO B TIpeo0IiajaHiu
y4e0HO-TI03HABaTEeIbHBIX MOTHBOB U
MIPEMOYTEHNH COLMAIBHOTO CIIoco0a
OILICHKU 3HAHUM.

2. ®opMHPOBATH IKOJIOTUIECKOE
MBITIUICHHE: YMEHHUE OLIEHUBATH CBOIO
JESATEeILHOCTD M MIOCTYIKH APYTUX JIFOICH
C TOYKHU 3pEHUSI COXPAHECHUS
OKPYXAaIOLIEH CpeIbl.




TEMA 3. KUCJIOPOACOAEPKXAIINE OPTAHMYECKHUE COEJUHEHWA

«KaMeHHBIH yrosby.
Konnexkuust npoaykTos
KOKCOXHUMHYECKOTO
MPOU3BOJICTBA.

Y5, BaXKHEeHII1e
MPOAYKTBI
KOKCOXUMHUYECKOTO
HPOU3BOJCTBA.

" iepepadOTKH KAMEHHOTO
YIJIS.

Yemanaenusams 3aBUCUMOCTD
MEXIy oObemMaMu JO0OBIYH
KaMeHHOTO yrisi B PO u
OYOIIPKETOM.

Haxooumwb B3aMOCBSI3b
MEX]Ty U3y4aeMbIM
MaTepHalioM U Oyayien
npodeccruoHaabHON
HEsITEIbHOCTBIO.

[IpaBuia 3KOJIOTUYECKU TPAMOTHOTO
HOBEJCHUs U 0€30I1acCHOTO

1 Cruptsr. DTUIIOBBIN CIIUPT U €TI0 Haszvieamo o Perynsitusnere
3 JeMoHCcTpanum. cBoiicTBa. OKUCIEHUE MEX Ty HapOIHON 1.CpopmupoBath ymeHHE a/ICKBATHO
Mopnenu STAHOJA HOMEHKIIATYDE CITHPTH. OLIEHMBATH CBOM 3HAHMS U YMEHHUSL.
(LrapocTepiKHEBbIC U (bepmenraTuBHOE, Xapaxmepuzoeéams CTpOEHUE, 2.0opMHPOBATE HHTEIIIEKTYaIbHBIE H
00BEMHBIC) MOJICKYII okcugom meau (11)). CBOMCTBA, CIIOCOOBI MOTY4YEeHUS TBOPYECKHE CIIOCOOHOCTH.
CIMPTOB: METAHOJIA, XuMUYECKHE CBOMCTBA 1 00JaCTH IPUMEHEHHUS HosnaparenbHble
3TaHoIa, STaHOJNA: IETUIPATALHUS, 3TaHOJIA U TIUILEPUHA C 1.Copmuposarh ymeHne aHaTH3HPOBAT,
IMULeHSIUKONSL 1 B3aUMOJIENCTBHE C HOMOUIBIO POHOTO S3BIKA CPaBHUBATh, KIIACCHUIMPOBATE 1
nepuna. [openune HaTpUEM, TOPEHUE. SA3BIKA XUMUHU. 00001maTh haKThl U SIBICHHUSL;
dTaHOJIA. [Mony4yeHue 3TaHoa Knaccuguyuposams cniuptsl KommyHHKaTHBHbIE
Bsaumoneiictue CHpaTalyeil STUIICHA, 10 UX aTOMHOCTH. 1.CpopmupoBath ymenue npencTasisTh
STaHOJIa C HATPUEM. WeNOUHbIM 2UOPONUZOM Habniooamv, camocmosmenvHo MPOJIETAHHYIO PadOTy.
[Mony4yenune sTuneHa U3 eanozensmana, npoeoouUms U ONUCHIEANb 2. ®opmHpOBATH YMEHHUS PAOOTATD B
3TaHOJIA. OpoXKEHHEM CaxapoB. XUMUYECKUIN SKCTIEPUMEHT. Tiapax, OTBe4arh Ha BONPOCHL yIUTEL,
JlaGopaTopHbie ONbITHI. 6. T'OMOJIOTrHYeCKH il s YMETbH HCIOJIb30BaTh XUMUYECKUH S3BIK.
CBoiicTBa 5TUJIOBOTO CIUPTA. 7. | OXHOATOMHBIX CITHPTOB, JIMYHOCTHBIE
CBolicTBa MIHIIEPHHA. H30MepHs, 1. ®opMupoBaHUE UHTEPECA K HOBOMY
HOMEHKJIaTypa. HPEIMETY.
MHOroaroMHbI€ CIIUPTHI: 2. ®opmupoBaHHE y4eOHO-
SMuTeH2UKON, TINIEPHH. TI03HABATENLHOTO MHTEPECA K HOBOMY
KauecTBennas peakuus yuebHOMY Marepuaity u fHOCOGaM
HA MHOTFOATOMHBIE PEILIEHUs HOBOM YaCTHOM 3a/1auM.
CIIMPTHI.
1 KamenHblit yross. KameHHsblii yrospb u ero Xapaxmepuzoeamo Peryasitusnbie:
4 JemMoHcTpanuu. HCIIOIB30BAHME. IIPOMCXOKICHHE 1 OCHOBHBIC 1. CaMmoCTOSATENBHO aHAIN3UPOBATH
Komnexius KoxkcoBanue kaMeHHOTO HaIIpaBJIEHUs] UCIIOJIb30BaHUS ycaosus

JIOCTHKEHMS LIENHM Ha OCHOBE yuéTa
BBIJIETICHHBIX YUNUTEIIEM OPHEHTHPOB
JeCTBUS B HOBOM y4eOHOM MaTepHale.
2. OcymecTBasATh KOHCTAaTUPYIOLIUN 1
MIPEIBOCXUIIAIOIINN KOHTPOIB TI0
pe3yabTaTy U 1o Crocoly IeHCTBUS;
aKTyaJbHBIN KOHTPOJIb HA YPOBHE
MIPOM3BOJIBHOTO.

Ilo3HaBaTeJbHbIE:

1. CoznaBath 1 IpeoOPa30BHIBATE
MOJICTTH X CXEMBI JUISl peIieH s 3a/1ad.
2. O00061IaTh TOHATHS —




oOpareHus ¢ KaMEHHBIM yTJIeM U
NPOAYKTaMHU KOKCOXUMHYECKOTO
MMPOU3BOJICTBA B OBITY U
MIPOMBITITIEHHOCTH.

OCYILIECTBISTH JIOTHUYECKYIO
OTIepaITuIio.

KoMMYHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHUE U

(TmapocTepKHEBBIE U
00BbEMHBIE) MOJICKYJT
MeTaHals U dTaHaJIs.
O3HakOMJICHUE C
KOJIJIEKIIMEN IIacTMacc

W U3JICIINH U3 HUX.
JlaGopaTopHbie onbITHI. 8.
CaoiicTBa hopmasbierua.

CTPOUTEIbHBIX U
OTZIEJIOYHBIX MaTepHajioB
Ha OCHOBE IMOJIUMEPOB U3
beHOIOP OpMATTBASTUTHEI
X CMOJI U UX aHAJIOTOB.
dopmanbaeru, ero
CcTpoeHHe U puznueckue
cBocTBa. Popmanun.
XHUMHUUYECKHUE CBOICTBA
dhopmansaeruaa:
TUIPUPOBAHUE,
okucienune. Peaxyuu
NOAUKOHOCHCAYUU.
T'omonoruueckuii psia
aJbJeru10B, U30Mepusl,
HOMEHKJIaTypa.
KauecTBeHHnast peaxuust

areTaibJeruia Ha OCHOBE
CTPOCHUS MOJIEKYJI, CIIOCOOBI
MOJYYCHUS M UX 00JIaCTH
NPUMEHEHHUS C IIOMOIIBIO

POIHOTO SI3BIKA M SI3bIKA

XUMUH.

Habniooams, onuceleams u
nposooums XUMHUIECKUHN
AKCIIEpUMEHT.

Cobniooams ipaBUIa 3KOJIOTUUECKHU
TPaMOTHOIO ¥ OE3011aCHOTO
oOpartreHus ¢ TOpIOYuMH U
TOKCHYHBIMU BEIIECTBaMU B OBITY U
OKpy>Karolieit cpene.

1 denou. /leMOHCTPpAIMH. CTtpoeHne MOJICKYJIBI U Xapaxmepuzoeams 0COOCHHOCTH MTO3UIINIO, aPTYMEHTHPOBATh U
5 O6bemMHast MOZIETh MOJIEKYITBI (huzmueckue cBOMCTBA CTpOCHUs U CBOWCTBA (heHoa Ha KOOPAMHHUPOBATH €€ ¢ MO3UITUIMHU
(enoma. PactBopuMocTh (benoma. BzaumHoe OCHOBE B3aMMHOTO BJIUSHUSA aTOMOB | MapTHEPOB B COTPYAHUUYECTBE MPU
(erona B BomE TIpHU BIUSHUE aTOMOB B B MOJIEKYyJIe, a TaK)Ke CTI0COOBI BBIpabOTKE OOIIETO peIIeHNS B COBMECTHOM
KOMHATHOM TeMImeparype U MOJIEKyJIaX OpPTaHUYECKNX MMOJTyYCeHHS U 00JT1acTH TPUMEHEHUS JEATETLHOCTH
Py HaTPEeBaHUU. BEIIECTB Ha MPUMEpPE (beHOJIA C TOMOIIIBIO POAHOTO SI3bIKA
BzaumoneiictBue deHona ¢ dbenona. XuMudeckue U si3bIKa XuMuH. Habaiooams u JInuHOCTHLIE:
pacTBOpPOM IIIEIIOYH U cBolicTBa (peHona, onucvleams NTEMOHCTPAITMOHHBIN 1. ®opMHpPOBATH OTBETCTBEHHOE
OpOMHOM BOIOM. MOATBEPKIAOLINE XUMHUYECKUI SKCIIEPUMEHT. OTHOIIICHHUS K YYCHHUIO, TOTOBHOCTH H
KauyecTBeHHas peakius Ha B3aMMHOE BIIMSIHUE Cobniooams npaBuia 5KOJOTMYECKH | cmOCOOHOCTH, 00YYaIOIIUXCs K
(1)6HOJ'I C XJIOpHUIOM KEJI€3a aTOMOB: KHUCJIOTHBIC I'paMOTHOTIO U 0e301acHoOro CaMOpa3BUTHIO U CaMOO6pa3OBaHI/IIO.
(. CBOWCTBA, pEaKIINu oOpaItreHus ¢ TOPIOYUMH U 2. ®opMHpPOBaTh CIIOCOOHOCTD K
raJoréHupoBaHusd, TOKCHUYHBIMU BCIICCTBAMH B 6I>ITy u L EJICTIOIaraHuIo, CaMOCTOATEILHOM
HutpoBanus. [loiyueHnue OKpYy>KaroIei cpene. [IOCTAHOBKE HOBBIX YUC€OHBIX 33124
(denona u3 Y IPOEKTUPOBAHHUIO COOCTBEHHON
KaMEHHOYTOJIbHON CMOJIbI y4e0OHOH IeATeThbHOCTH.
U U3 NPouU3 80OHbIX OEH301d.
1 AJTb/ICTH/IBL. ITpousBoncTBO U Xapaxmepuzoeamso Peryasatusneie:
6 JdeMoHcTpanum. HCIIONB30BAHHE 0COBCHHOCTH CBOICTB 1. BHOCUTH HEOOXOIMMBIE KOPPEKTHBHI B
Mogaenu dopmanbrernaa u JIeHCTBHE TTOCIIE eT0 3aBepIICHUs Ha

OCHOBE €T0 OIIEHKH U y4yeTa Xapakrepa
CIIEJIAHHBIX OLIUOOK.

2. OcymecTBasATh KOHCTAaTUPYIOIINN 1
MPEIBOCXUIIAIOIINNA KOHTPOJIb O
pe3yabTaTy U 1o Crocoly IeHCTBIUS;
aKTyaJIbHBIH KOHTPOJIb Ha yPOBHE
MIPOU3BOJIBHOTO.

3. BeigBurars BEpCcUM penieHus mpooieMel,
0CO3HABaTh KOHEUHBINA PE3YNBTAT,
BBIOMPATH U3 NPEATIOKEHHBIX U UCKAaTh
CaMOCTOSITETIFHO CPEACTBA JOCTHKEHHUS
LIEJTH.

Ilo3HaBaTeJbHbIE:

1. ®opmupoBaTh YCTOWYMBHINA y4eOHO-
[I03HABaTEJIbHOTO UHTEPEC K HOBBIM
00muM crroco0aM perIeHus 3aaa4.




Ha aJbJICTHIHYIO TPYIIITY.
ITonyuenue
dbopmanbaeruga u
areTabJerua

W3 COOTBETCTBYIOIIUX
cnupToB. [lonamue o
KemoHax. Anvoezuovt u
KEMOHbL 8 NPUPOOE.

KapOoHOBBIE KHUCIIOTHL.
Jdemoncrpauuu. Moaenu
(mapocTrep>KHEBbBIE U
00BbEMHBIE) MOJICKYJT
MYPaBbHHOUN U YKCYCHOU
KkucyoT. O6pasibl HEKOTOPBIX
KapOOHOBBIX KHCJOT:
MYpPaBbHHOM, YKCYCHOM,
OJICMHOBOM, CTEapHUHOBOM,
wasenesoll, 6eH30UHOl,
aumonnot. OTHOIIIEHHE
pa3IUYHBIX KapOOHOBBIX
KucioT K Boge. [lomyuenue
CIIOKHOTO 3 Hpa peaKiuen
srepuduKanug.
JlaGopaTopHble onbITHI. 9.

CBoiicTBa YKCYCHOW KHCJIOTHI.

KapOoHOBBIE KHCIOTHI B
MpUpPOJAC U B OBITY.
XHUMHYCCKHE CBOMCTBA
KapOOHOBBIX KUCJIOT B
CpaBHEHHUH CO
CBOMCTBaMH COJISTHOM
KHCJIOTBI
(B3ammopercTBHE C
MeTalIaMHU, 0C- HOBHBIMHU
OKCHJIaMH, OCHOBaHUSIMU,
COJISIMH). YKCyCHast
KHMCJIOTa KaK CIa0bIi
AJIEKTPOIIUT, HOHHBIS
YpaBHEHUsI PEAKLIUU C €€
y4acTHEM.

Peaknus stepuduxamnmm.
TI'omonorunueckuit psia
peAeIbHBIX

OJIHOO CHOBHBIX
KapOOHOBBIX KHUCIIOT,
U30MEpHs,
HOMEHKJIaTypa.
INonyyenue mypagvunou n
YKCYCHOMW KHUCIIOT.
Omoenvhble
npeocmasumenu Kuc iom
UHO20 CIPOEHUS.
ONleUHO08AS, TUHOTIE8A,
JIUHONIEH0BASL, AKPULOBAS,
wasenesas, OeH30UHAsL.

Xapaxmepuzoeams 0COOEHHOCTH
CBOUCTB KapOOHOBBIX KHCIIOT Ha
OCHOBE CTPOCHUS UX MOJICKYJ, a
TakKe CIIOCOOBI TTOMyYEHHUS U
00nacTH NPUMEHEHUS MYPAGLUHOU 1
YKCYCHOU KHCJIOT C ITIOMOIIBIO
POIHOTO SI3BIKA M SI3bIKA XUMHHU.
Paznuuams o0111€€, 0COOECHHOE U
SIMHUYHOE B CTPOCHHUH U CBONCTBAX
OpraHuvecKux (Mypasvunoi u
YKCYCHOM KHCIIOT) OTIUCHIBATH U
MPOBOJIUTH XUMUYECKUU
skcriepuMeHT. Cobnrodoams paBuiIa
AKOJIOTUYECKHU TPAMOTHOTO U
Oe3omacHOTo olOpartie-us ¢
TOPIOYMMH U TOKCUYHBIMU
BEII[ECTBAMU B OBITY U OKpY KaroIei
cpelie ¥ HEOPraHUYECKUX KUCIIOT.
Habnwoams, onucvleams u nposo-
UMb XUMHYECKUH SKCTICPUMCHT.
Cobariooams TipaBuiia YKOJIOTUYIECKHU
rPaMOTHOTO M 6€30MacCHOTO
0o0palleHus C TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMU B OBITY U
OKpYyXarolen cpeje.

2. ®opMHpOBaTh YMEHHS YCTaHABIMBATh
CBSI3U MEXIy peajbHO HAOII0IaeMbIMU
XUMHUYECKUMH SIBJICHUAMH U MPOLIECCaMH,
IIPOUCXOISIINUMHI B MUKPOMUPE, OOBSICHATh
MPUYHHBI MHOTOOOpa3usl BEIIECTB,
3aBUCHUMOCTh MX CBOMCTB OT COCTaBa U
CTPOCHHUSI, a TAKXKE 3aBUCUMOCTb
IIPUMEHEHUS BELIECTB OT X CBOMCTB.
KoMMYHHKATHBHEIE:

1. ApryMeHTHPOBATh CBOIO TIO3UIHIO U
KOOPAMHUPOBATH €€ C

MO3UIMSIMU TAPTHEPOB B COTPYAHUYECTBE
P BBIPAOOTKE OOIIETro peleHus B
COBMECTHOM JEATENBHOCTH.

2. AeKBaTHO UCIIOJIb30BaTh PEUYECBBIC
CPEICTBA ISl peIlIEHUs pa3IMUHbIX
KOMMYHHUKAaTUBHBIX 3371a4; BJIAJETh YCTHOM
U TIMCBMEHHOM PEYbl0; CTPOUTH
MOHOJIOTUYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE_

JIMYHOCTHBIE:

1. YMeTh o1leHUBATh MPAaBUIBLHOCTh
BBITIOJTHEHHS yU4eOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS.
2.AHaIM3UPOBaTh YMOIUOHAILHBIE
COCTOSIHUSA, MTOJTyYE€HHBIE OT YCIEIIHOM
(HeycrmenrHoM)

JIeSITeJIbHOCTH, OLICHUBATh UX BIUSHUE HA
HACTPOECHUE YEJIOBEKA.
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CrnoxxHbie 2pUpBHI.

WN3yuenue cocraBa

Xapaxmepuzosamo

PerviasitTuBnbie:

KpaxMaJio CoAepIKaIifux
MPOIYKTOB MTUTAHUSI U
MMPOJIYKTOB Ha OCHOBE
caxapo3Hl.
BzaumonerctBue
TITFOKO3BI U CaXapo3bl C
runpokcugom meau (11).
JlaGopaTopHbIe OMBITHI.
12. CBoiicTBa IITIOKO3EI.

npupoje. 3HadeHne
YIJIEBOJOB B TEXHHKE,
OBITY, Ha IPOU3BOJICTBE.
Knaccudukanus
YIJIEBOJOB: MOHO-, JIU- U
nonucaxapuasl. CmpoeHue
MONEKY bl 2TIFIOKO3bI.
JIBOIICTBEHHOCTH

(byHKIIMM OPraHUYeCcKOTO
BEIIESCTBA Ha NIPUMeEpPE

KiaccuUKaIMio Ha OCHOBE
CIOCOOHOCTH K THAPOIU3Y.

Onucvieams CBOWCTBA
DJIFOKO3bI KaK BEIECTBA C
JIBOMCTBEHHOHN (PyHKIHEH
(ampperungocnupTa).
Yemanasnusame
MEXIpEIMETHBIE CBSI3U XUMHUHU
1 OMOJIOTUH Ha OCHOBE
PACKpPBITHSI OMOIOTHYECKOH

8 Kupel. JleMoHcTpanuu. KUPOB. JKHPBI 0COGEHHOCTH CBOMCTB JKHPOB 1. ITnanupoBatk CBOM JIEHCTBUS B

Komnexnust mumeBbIx PacTUTENBHOTO U Ha OCHOBE CTPOCHHS HX COOTBETCTBHH C MOCTABICHHON

KHUPOB U MaceJl. SKHBOTHOTO MOJICKYJI, @ TAKKE 3ajadell ¥ yCIOBUSIMH €€ peasln3alii.

PacTBoprMOCTh KHUPOB MIPOUCXOXKICHHUS, KJIacCU(DUKALIUU KUPOB 10 UX

B OpPraHmICCKHX H pas3INYHs B UX COCTaBe. COCTaBY U IPOUCXOXKICHUIO U HosuaparenbHble:

HEOPraHUICCKUX I'maponus >KxUpoB U Ux NPOU3BOJICTBO TBEPABIX KHUPOB 1. OcymecTBisTh BEIOOP

PaCTBOPUTEIIAX. ombuieHHEe. Mbutal. Ha OCHOBE PaCTUTENbHBIX HaI/I60gee dPPexTHBHEIX

Usrorosnenue Mpina. Cunmemuueckue morowjue macen. Ha ocHoBe peakiuu CHOCOOOB PCIICHIS 33/1a1 B

Komnexnus 06pa3uo]3 cpedcmea (CMC) 3T€pI/I(1)I/IKaIII/II/I 3aBHCMMOCTH OT KOHKPETHBIX

CJIOBHH.

NPHUPOAHBIX HMAXyIHX DKonozuueckue acnexkmol xapaxkmepu3o6ams COCTaB, %’

3(bUPHBIX Macell. npumenenuss CMC. CBOMCTBa U 00JIaCTH + OCymCCTBIATE CPaBHEHHC,

Konexiust suaKux u I'mapupoBanue >XUIKUX MPUMEHEHHS CIIOKHBIX KJIacCHHKALIHMIO, CAMOCTOATEINLHO

TBEP/IBIX MOIOIIHX xHpoB, TIPOU3BOICTEO >UpOB. BBIOMpAsi OCHOBAHHS U KPUTEPHH A

cpexacts. CpaBHeHHE TBEPABIX KUPOB Ha Hab6nwoams, onucvieams u ykasaHHBIX JIOTHICCKIX ONCPALIH.

MOIOMHNX CBOUCTB OCHOBE pacTUTCIIbHBIX npoBoOUmMsb XUMHUIECKUMN

pacTBOPOB MbLIA U macen.lloustue o AOKCTICPHUMEHT. icog MYHHKATHEHBIC:

. CoBepILIEHCTBOBATh YMEHUE

CTHPATIBHOTO IIOPOIIIKA. CIIOHBIX dPUpax. Cobniodams npaBuUiia SKOJIOTHISCKU P M 5

JlaGoparopusie onbiThi. 10. CrnoxabIe 3UPHI rpaMOTHOTO 1 6€30MacHOTO JIOTOBAPHBATBCA M IPHXOUTD K OOIICMY

CaoiicTBa xupos. 11. OJHOOCHOBHBIX OBPAIIEHHA ¢ TOPIOTHMH H PEIICHHIO B COBMECTHOM AEATEIILHOCTH.

CpaBHeHUE CBOWCTB KapOOHOBBIX KUCJIOT U TOKCHYHBIMU BEIIECTBAMH B OBITY U .

acTBOPOB MbLJIa U = JIn4HOCTHBIe:

p p OIHOATOMHBIX CIIUPTOB. OKpYy>KaroleH cpene. R —

CTHPAJILHOTO MOPOILKA. Hsomepus u 1. Pa3BuBaTh BHYTPEHHIOIO TIO3UIUIO Ha
HOMEHKIGMYpA CRoNCHbLX YPOBHE TOJIOKUTEIBHOTO OTHOIIEHHS K
supos. Peaxuus LIKOJIE, TOHUMAaHUSI HEOOXOIUMOCTH
sTepu q)'HKaHHH CIIOMKHBIC YUEHHS, BBIPAXXCHHOTO B IIpe00Iagannu
>dbups! B anp(;):(e Kepor yueOHO-TI03HABATEIbHBIX MOTHBOB U
KAK CIIOKHBIC 5 (I)I/Ii)bl MIPEANOYTEHUH COLMAIBHOTO CIIoco0a

OLICHKH 3HaHUH.
DIMLEPUHA U BBICIINX 1
KapOOHOBBIX KHCIIOT.
1 YrieBospI. CocraB yriieBo/IOB, KX Xapaxmepuz06ams COCTaB PeryisiTupubie:
9 JdeMoHcTpanuu. HAXOXKIEHUE U POJIb B YIJIEBOAOB U UIX 1. CaMOCTOSTENFHO OCO3HABATH MPUYHHBI
Konnexmus CBOETO0 ycCIieXa MM HeyCIexa U HaXOqUTh

CII0cOOBI BBIXOJIa U3 CUTYyalluH HEeycllexa.

Ilo3naBaTebHbIE:

1. CTpouTh JIOTHYECKOE PacCyKIECHUE,
BKJTFOUAIOIEE YCTAHOBICHUE MPUIUHHO-
CIIEICTBECHHBIX CBSI3CH.

KoMMYHUKATHBHBIE:
1. ®opmynupoBaTh COOCTBEHHOE MHEHHE U




13. CBoiicTBa Kpaxmala.

TJTFOKO3BI
(ampaerugoCcTIUpT).
XHUMHUYECKHE CBOMCTBA
IJIFOKO3bI, JIOKAa3bIBAIOIIINE
JBOMCTBEHHOCTH €€
byHKIIMU: THAPUPOBAHUE,
B3aMMOJICHCTBHE C
ruapokcumoM meau (1),
OKHCJICHHE
(pepmenmamusnoe,
peaKIus «cepeOpsTHOTO
3epkana»). bpoxxenue
IITIOKO3EI. MOTOCHHTE3.
D@pykmo3sa Kaxk uzomep
antoxo3vl. Caxaposa Kak
HpeI[CTaBI/ITeHI)
JINCaXapHJioB.
Ilpouzsoocmeo caxapa.
ITonucaxapunaetl:
Kpaxmall, I[eJUTI0I03a.
CpaBHEHHE UX CTPOCHUS
u cBoiicTB. KauecTBennas
peaxIus Ha Kpaxmal.

pOJIM 1 XUMHYECKUX CBOUCTB
BaXXHEHIIIUX TIpeJcTaBUTENICH
MOHO-, U~ U TOJINCaXapUua0B.

Habnrwooame, onucwieams u
nposoOUms XUMHUYECKUHN
OKCITEpUMEHT.

Cobnrooamsb IpaBUiia TEXHUKHU
6e30MacHOCTH TIpu paboTte B
KaOWHEeTe XUMHUU.

MO3UIINI0, APTYMEHTHPOBATh U
KOOPJIMHUPOBATH €€ C TO3UIHIMHU
NMapTHEPOB B COTPYAHUUECTBE MPU
BBIpabOTKE OOIIET0 perIeHNS B COBMECTHOM
JICSATSIILHOCTH.

JINYHOCTHBIE:

1. BeicTpamBaTh COOCTBEHHOE IIETOCTHOE
MHUPOBO33pEHHUE: 0CO3HABATH MOTPEOHOCTH
Y TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM
YHCIIe M B pAMKaX CaMOCTOSITETTbHOU
JACATCIIbHOCTH BHEC IIKOJIbI.

TEMA 4. ASOTCOAEPXXAIINE OPTAHUYECKUE COEAVHEHNA

N

AMUHBI. AHUINH.
Hdemoncrpauuun. Moaenu
(mrapo- crep>kHEBbIE U
00BEMHBIE) MOJIEKYJT
METWIaMUHAa U aHUJIWHA.
dusnueckre cBoMcTBa
aHWIWHA: arperarHoe
COCTOSIHHE, 1IBET, 3aIax,
OTHOIIICHUE K BOJIC.
BzanmonerncTBre aHUIINHA C
KuciaotamMu. B3aumoneiicteue
ra3oo0pa3HbIX METHUJIAMHUHA U
XJIOPOBO- JIOpOAA.
OTHoOlLIIEHNE aHUJIMHA K
OpoMHOI (MOAHOW) BOJIE.
Komneknua aHMIMHOBBIX

ITpuponHsie KpacuTenu
KaK NPOU3BOJHBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWJIMHA.
AmMuHOrpynma.
OCHOBHBIE CBOMCTBA
aHWIMHA. bpoMupoBaHue
aHWIWHA (KauecmeeHHas
PeaKyus Ha AHUIUH).
Bzaummnoe enusanue
amomos 8 MONeKynax
Op2aHUYecKux cOeOUHeHul
Ha npumepe aHUuIUHA.
IlonydyeHue aHWJIMHA.
Peakiusa

H. H. 3ununa.

Xapaxmepuzosamu

OCOOCHHOCTHU CTPOCHHUS U

CBOWCTBa aHWJIMHA HA YCHUS U
00JIacTH TPUMEHEHHUS aHUJINHA

C MOMOIILIO POJTHOTO SI3bIKA

Y sI3bIKa XUMUHU.

Habnwoams u onuceieamo
JIEMOHCTPAIHMOHHBIN

XUMUYECKUN DKCITEPUMEHT.
Cobntooams paBUIa SKOJIOTUYECKHU
rPaMOTHOTO M 6€30MacHOTO
oOpartreHus ¢ TOpIOYUMH U
TOKCHYHBIMU BEIIECTBaMU B OBITY U
OKpy>Karolieit cpene.

PeryasiTuBHbIE:

1. Bnagets 0CHOBaMH CAaMOKOHTPOJIS,
CaMOOIICHKH, TPUHSATHS PEIIeHUH 1
OCYILIECTBIICHHS OCO3HAHHOTO BHIOOpPA B
yueOHOI U MO3HABAaTENBHOMN NESTEIBHOCTH.
2. Bei0op Haubonee 3 peKTUBHBIX
C1oco00B pelIeHHs 3a/1a9 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIOBHH.

Ilo3HaBaTeIbHBIE:

1. YMeeT BBIOMHSITE JIOTHYECKHUE IEHUCTBUS
abcTparupoBaHusi, CPAaBHEHHS, HAXOXKICHUS
00X 3aKOHOMEPHOCTEH, aHATN3a,
CHHTE3A.

2. BHocuTh HEOOXOOUMBIE TOMOIHEHUSA U
KOPPEKTHBHI B TUIAH M CIIOCO0 JIEHCTBUS B




KpacuTesei u npenaparoB Ha
OCHOBE aHUJIMHA.

AMUWHOKHCIOTHI.
JdemMoHcTpaumu.
ATTedHBIe TIpenaparshl,
coJiep Kaliue
aMUHOKHUCJIOTHI.
VIIakoBKH OT
MMPOTYKTOB,
COJIEpIKAIIIUX
aMHUHOKHCIIOTEI B X
conu (TIPOTYKTHI
IMUTaHUS, COJIepKAITUE
BEIIIECTBA C KOAAMH
E620 — ryra-
MMHOBas kuciora, E621
— TJyTaMH- HaT
Hatpus, E622—525—
TIIyTaMU- HaTBI IPYTAX
meTtanioB, E640 —
rmunuH, E641 —
JICUITHH).
JlokazaTenbCcTBa
aM(OTEPHOCTH aMUHOKHUCJIOT.

AMUHOKanpoHOBast
kucnora. IlonmamMugHbIe
BOJIOKHA, KaIlpOH.
Peakus
HOJIMKOHJCHCAIHUH.
Tlonsamue 06 amuoax
KApOOHOBBIX KUCTIOM.

IToustue 00
aMHUHOKHCIIOTaX.
AMHHOKHCIIOTHI KaK
OnyHKITHOHAIIHLHBIE
amdoTepHbIe
COCIMHEHUS.
du3nyecKrue CBOMCTBRA
aMHUHOKHMCIIOT.
Ocobennocmu
ouccoyuayuu
AMUHOKUCTIOM 6 B00HbIX
pacmeopax. bunonsprule
uonwt. Knaccudukanus u
HOMEHKJIaTypa
aMHUHOKHMCIIOT.
Junentuasl. [lenrtuaaas
cBs13b. CrocoObl
MTOJIyYCHHS aMUHOKHUCIIOT.
AMHWHOKHCIIOTEI B
TIPUPOIE, UX
buonocuveckas poio.
Heszamenumpvie
AMUHOKUCIOMbL.

Onucwvléams CBOUCTBA
aAMHUHOKHCIOT KaK
OM(yHKIIMOHAIBHBIX
aM$OTEpHBIX COCTUHCHUH.
Yemanaenusame
MEXKIPEIMETHBIC CBSI3U XUMHU
U OMOJIOTHH HAa OCHOBE
PaCKpPBITHSI OMOIOTHYECKOM
pOJIM ¥ XUMHYECKHUX CBOMCTB
aMHUHOKHMCIIOT.

Habniooams u onucvieams
JAEMOHCTPallMOHHBIN XUMHUYECKUI
AKCIIEPUMEHT.

CIIy4ae pacXoXKICHHS dTAIOHA C PeaTbHBIM
JIEUCTBUEM U €r0 IPOAYKTOM.

KoMMyHUKATHBHBIE:

1. IlpuHUMaTh O3UIHIO COOCCETHIKA,
[TOHUMAsI TIO3UIIHIO IPYTOro, Pa3inyarh B
€ro pedn: MHeHHe (TOUKY 3peHus),
JTOKa3aTeIbCTBO (aPTYMEHTHI), (haKThI;
TUIIOTE3bI, AaKCHOMBI, TCOPHHU.

2. JloroBapuBaThCs O IpaBUIaX M BOIPOCAX
IUTSE 00CY>KICHHUS B COOTBETCTBUU C
MOCTABJIICHHOM NEPE IPYIION 3aauei.

JINYHOCTHBIE:

1. JleMOHCTpHPOBATh UHTEIJICKTyaIbHbIC U
TBOPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE
OTHONICHUE K 00YUYCHUIO, TO3HABATEIIHHBIC
WHTEPEChl © MOTHBBI, HATIPABIICHHbIC HA
U3yUCHHE MPEAMETa; OCO3HAIOT LICHHOCTh
3JI0pPOBOTO M 0€30MacHOro 00pa3a KU3HU.
2. ®opMHUPOBATh A7ICKBATHYIO CAMOOIICHKY,
OCO3HAaHHOCTh YUCHHS U YIeOHOI
MOTHBAIINH, a/ICKBATHOE PearnpoBaHue Ha
TPYAHOCTH.

benku. lemoHcTpanuu.
Henarypaius pacTBopa
KypHHOI0 OejIKa IToj
JIeHCTBUEM
TeMIIepaTyphl,

Benku xak Ouomnoaumepsl,
UX cTpoeHue (IepBUYHAS,
BTOpUYHAsA U TPETUYHAs
CTPYKTYPHI), XUMHYECKHE
CBoOIicTBa (IeHaTypanus,

Onucwleams CTPYKTYpPBI U
CBOMCTBa OEJIKOB KakK
OMOTIOTMMEPOB.
Yemanaenuseamo
MEXIPEIMETHBIC CBSI3U XUMHUU

PervisiTUBHbBIE:

1. YuuThCcs UCIOIB30BaTh CBOM B3MVISALI HA
MU JUTsI OOBSICHCHHS Pa3INIHBIX
CUTYalluH, PEIICHUS BOSHUKAIOITIX
IPOOJIEM ¥ U3BIICUYCHUS )KU3HEHHBIX




pacTBOpPOB coJeu
TSIKEJIBIX METAJUIOB U
sta”osa. [openue
NITUYBETO TEpa,
LIEPCTIHON HUTHU U

TUAPOJIN3, KAYECTBCHHBIC
peakunu — OuyperoBas U
KCaHTOIIPOTCHUHOBAs).
buonornueckue GyHKIMH
OenKOB: cTpoUTebHAas,

U OMOJIOTHH HAa OCHOBE
PaCKpPBITHST OMOIOTHYE CKOMH
pOJM ¥ XUMHYECKUX CBOMCTB
O€EJIKOB.

Ilposooumos, HabaroOoamo u

YPOKOB.

2. Onpenensith Mocae10BaTeIbHOCTD
MIPOMEXKYTOUHBIX LIeen

C Y4€TOM KOHEYHOTO Pe3yNbTara,;
COCTABJIATH IJIaH U MOCJIEA0BATEIbHOCTh

KyCO4YKa HaTypaJIbHOMI (dbepMeHTaTUBHAS, ONnUCHLIGAMb XUMUYECKUIA JNCHCTBHH.
koxu. [{BeTHBIC 3allUTHAs, MPAHCNOPMHASL, SKCIIEPHMEHT. ITo3HaBaTenbHbIE:
peakuu OSIKOB. CUSHATbHASL 1. ®opMupoBaTh yMEHHs YCTaHABIUBATh
JlaGoparopHbie onbIThI. 14. u op. CBSI3H MEX]y peallbHO HaOII0IaeMBbIMH
CaoiicTBa OEJIKOB. XAMHUYECKHUMHU SBICHUSMHE M POIIECCAMH,
2 oustue JIHK u PHK kax Onucei6ams CTPyKTYpy 1 MPOUCXOMSIINMHI B MUKPOMHUPE, OOBSICHSTH
3 O HYKJICMHOBBIX KMCJIOTaX. ouononumepsl. OOmas COCTaB HYKJICMHOBBIX KHCIJIOT MPUYHHBI MHOTOOOPA3Hs BEIIECTB.
HMemoncTpanuu. Mogenb cXeMa CTPOCHHs KaK [OJIUHYKICOTU/IOB. 2. CaMOCTOATENBHO 0CO3HABATh MPUYUHBI
monekyibl JIHK. O6pasus nykineoruaa. CpaBHeHHE Yemanasnueams CBOCTO ycIexa UK HCYCIIeXa U HaXOUTh
IIPOAYKTOB, MOJTYYCHHBIX W3 CTPOEHMUS, HaAXOXK/ICHUE B MEXITPEAMETHBIE CBA3H XUMHUH CIIOCOOBI BbBIXOJla U3 CUTYyalluu HECYCIICXaA.
TPaHCTEHHBIX POpPM pacTeHuil | kinerke U Gpyuxumii JJHK 1 OMOJIOTHH HA OCHOBE KommyHuMKaTHBHbIE:
1 KUBOTHBIX. JlekapcrBenusie | u PHK. Buowt PHK u ux PacKpBITHsT GUOIOTHIECKOM 1. Tlnannposars yuebHoe
CpeACTBA U Nperaparsl, pynxyuu. POJIH 3THUX KHCJIOT B IIeperaye COTPYAHUIECTBO € YIMTEIEM 1
H3TOTOBJICHHBIC C IIOMOIIBIO Tousmue o buomexnonozuu 1 XpaHEHHH HACJEICTBEHHOM CBCPCTHUKAMM.
TCHHOW WH)KCHEPUH. U ee UCNONb306aHUe. uHopMarum. JIMYHOCTHbIE:
Honsmue o 2ennol 1. TIpuMeHSTh MOTyYCHHbIC 3HAHUS B
uHdICeHepULL. TIOBCEIHEBHO# KH3HHU.
Tennomoduguyuposannvie 2. Pa3BuBath CrIoCOOHOCTDH K CAMOOIIEHKE §
npooyKmbL. Ha OCHOBE KPUTEPHsI YCIICITHOCTH y4eOHOM
JeSATEIbHOCTH.
2 I'eHeTnueckas CBsI3b MEXIY IMoHsTHE O FEeHETHYECKOM Vemanaenueams B3ariMOCBSI3h PeryasiTUBHbIE
4 KJIacCaMHU OPraHUYECKUX 1. ®opmynupoBarh ydeOHbIE 3a1a4H KaKk

COEIMHEHUMU.

CBsA3HU

U TEHETUYECKOM PsAe Ha
npuMepe
B3aHMOIIEPEXO/I0B MEXKIY
KJIacCaMHU yTJI€BOAOPOIOB
1 KUCIIOPOA- U
a30TCcoAEepKAIIUX
COEUHEHUI.
HNnmocTtpanus
T€HETUYECKOM CBsI3U Ha
npUMepe OPTraHUuUYECKUX
COCIMHEHUU Pa3JIMUHbIX
KJIaCCOB, COAEp KaIINX
JIBa aToMa yriepona.
Hdemoncrpauuu. [Tepexon:
ATaHOJ - THJIEH —

MEX]Iy COCTaBOM, CTPOCHHEM
U CBOMCTBaMHU IPEJICTaBUTEIIEN
KJIaCCOB yTJIEBOJIOPOIOB U
KHUCJIOPOJ- U a30TCOAEPKAIIUX
coequHeHuH. Onucsiéams
TeHETUYECKUE CBSI3U MEXKTY
KJlaccaMU yIJIEBOAOPOJIOB C
MOMOIIBIO POJHOTO A3BIKA U
SI3BIKA XUMUH.

[ary AOCTH)KEHUS TIOCTABICHHOM HeH
JESTENbHOCTH.

2. BeiOupath U3 NpeioKeHHBIX U
CaMOCTOSITETIbHO HCKAaTh CPE/ICTBA/PECYPCHI
JUTSL pEIICHUSI 331291/ IO CTHIKEHHS TEITH.
Ilo3HaBaTeJbHBIC

1. CtpouTs paccyxaeHue OT 00X
3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM H
OT YaCTHBIX SIBICHUH K 00IINM
3aKOHOMEPHOCTSIM.

2. Co3naBatb BepOabHbIE, BEILICCTBEHHBIE
1 MHQOPMAIIMOHHBIE MOJIEIH C
BBIIEJICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK 0OBEKTA.
KoMMYHUKATHBHBIE




OTHUJICHITIUKOJIb.

1. ®opMHupOBaATh YMEHUS CIIYIIATH
YUUTENS, BECTU AUAJOT C YUUTEIEM U
JPYTUMH YIaIllUMHUCS.

JIMYHOCTHDBIE

1. BBIMONHATH CAMOCTOSITEIIBHBIC TTOCTYIIKH
U JACWCTBUSA (B TOM YHCIIE PYKOBOJSIIETO
IJ1aHa), MPUHAMATh OTBETCTBEHHOCTH 33 UX
pe3yibTaThl.

2 IpakTuyeckas: padora Pemienue SKCIEPUMEHTANBHEIX | [7p0600ums, Habnodams u
5 Ne1l 3a7a4 10 WACHTH(HUKAIMH onucvl8ams XUMHUYECKAN
«U neaTrhuKaIus OpPraHUYCCKUX COCAMHCHHN. SKCITEPUMEHT ISt
OPraHUYEeCKUX COCAUHCHHUI. [TOATBEPIKACHHS CTPOCHHS U
CBOMCTB pa3IMYHbIX
OpTraHUYECKHUX COCAUHEHUI, a
TaKXe UX UICHTU(DUKAIIUU C
[IOMOIIbIO KA4€CTBEHHBIX
peakuid.
2 O06o0uIeHue u Knaccudukaius KUCIOPOI- U Knaccugpuyuposams PervasiTuBHbIe
6 CHCTEMAaTHU3alus 3HaHUHN O a30TCOJEPIKALIUX 1. Bnajgets HaBbIKAaMH OpraHU3aum

KHACIOPOA- U a30TCOACPIKAIINX
OpPraHUYECKUX COCTUHCHUSIX.

OpraHUYECKUX COCIUHEHUHN MO
HaJIUYHUIO (PYyHKIIMOHAIBHBIX
rpynit. CocraBienue GopMyi U
Ha3BaHUU KUCIIOPOA- U
a30TCoJEepKaLIUX
OpTraHUYECKHUX COCIUHEHUM, UX
TOMOJIOTOB U U30MEPOB.
CBoiicTBa npeacTaBuTenei
Ba)KHEUIIHUX KJIACCOB 3TUX
COCIMHEHUM, UX TIOJIyUYCHHUE U
npuMeHeHue. I enernueckas
CBSI3b MEXKIY Pa3IMIHBIMU
KJlaccaMu KHUCJIOPOI- U
a30TCoACPKAIIUX OPraHUYECKUX
COCIMHEHUU U YIJIEBOJIOPOIOB.
ITonroroBka Kk KOHTPOJIbHOM
pabote. Pemenune pacueTHbIX
3aj1ad.

KHUCJIOPOJ- U a30TCOAECPKALIUE
OpraHuYeCcKue COCAUHEHUS T10
HAJIUYHUIO (PYyHKIIMOHAIBHBIX
rpytn. Cocmaginsimos GOPMYITbI
U JaBaTh Ha3BaHUS KUCIOPOA-
U a30TCOACPKAIUM
OpPraHUYEeCKUM COCTMHEHUSIM.
Onucwvieams CBOWCTBA
npeacTaBUTENIEH BaXKHEUIITUX
KJIACCOB ATHUX COCJIUHEHUMN, UX
MOJyYEHUE U MPUMEHEHUE C
MOMOIIBIO POJHOIO SA3bIKA U
sI3bIKAa XUMHH. Yemanasausamo
TEHETHYCCKYIO CBSI3b MEKIY
pa3IUYHBIMU KJIacCaMU
KHUCJIOPOJI- U a30TCOACPIKAIITIX
OpTraHUYECKHUX COEUHEHUN U
YIJI1€BOJOPOAOB.

yueOHOMN AEATEIILHOCTH, CAMOKOHTPOJIS U
OLICHKHU PE3YyIbTaTOB CBOEH NEATEIBHOCTH.
2. O0OCHOBBIBATH IICTICBBIE OPUEHTUPHI U
MIPUOPUTETHI CCHIIIKAMH Ha IIEHHOCTH,
yKa3bIBasi © 000CHOBBIBAS JJOTUYECKYIO
IIOCJIEI0BATEILHOCTD 11aroB.
Ilo3naBareJbHBIE

1. BHOCUTD HEOOXOAMMBIE JONOIHEHUS U
KOPPEKTHBEI B TUIaH M CLIOCO0 ICHCTBHUS B
CIIy4ae pacxoKJIEeHUs 0KUJAEMOTO
pe3ynbraTa ISHCTBHS U €r0 pealbHOro
MIPOAYKTA.

2. HaGimonath, BBIIBUTAaTh TUTIOTE3HI,
JIEJIaTh YMO3AKJIIOUEHHS, IPOSIBIISATh
CaMOCTOSITETIbBHOCTD B IPUOOPETCHUHT
HOBBIX 3HAHUH U NPAKTUYECKUX YMEHU.
KoMMYHUKATHBHBIE

1. CoBepiieHCTBOBaTh KOMMYHHKATHBHYIO




KonTpoabnasi pa6ora Ne 2

IIposooums pediaekcuro

KOMIIETCHTHOCTD, BBICTYIIAsA IIEPE

7 no teme «Kucnopon- u COBCTBEHHBIX AOCTHKEHHH B OJTHOKJIACCHUKAMHU, OTCTAUBAst 1
a30TCOACPIKAIIHE HO3HAHMH XAMIAH 000CHOBBIBas COOCTBEHHYIO TOUKY 3PEHMS,
OpraHUYeCKHe BELIECTBA» VIJIEBOIOPOMIOB, A TAKKE yBa)KaTh MHEHHUE OIIIOHEHTA TIPH

2

KHCJIOPOJI- ¥ a30TCOAEPIKALIUX 06CyIKICHIH BONPOCOB.

OPraHUYECKUX BEIIECTB 2. YcraHaBiuBaTh M CPAaBHUBATH PAa3HbIE

Ananusuposams peyapTarsi TOYKH 3pEHHUs, TMPEXKIE YeM IMPUHUMATH

KOHTPOJIBHO# paboTh 1 pemieHus 1 AeaTh BEIOOP.

BBICTPAUBATh Iy TH JInuHOCTHbIE

JOCTUKEHHUS KETAEMOTO 1. ITonnmats HEOOXOAUMOCTH OCO3HAHHOTO

YPOBHS yCTICTITHOCTH. BBIOOpA MHIUBULYAIHHOM
00pa3oBaTelbHON TPACKTOPHH B
JabHENIIIEM 00yUeHUH U
poheCcCHOHABHOM EATENLHOCTH.

TEMA 5. XUMUS U )KU3Hb

2 ITnacTMaccel ¥ BOJIOKHA. [Monumepu3zanus u Xapaxmepuzosame peakuuu Peryisitusnbie:

8 I[eMOHCTpaIII/IH. MOJIMKOHACHCALIASA KaK MOJIMMEPH3ALIUH U 1. Yuuthca HCIIOIB30BaTh CBOU B3I bl HA
Komnexmus CIOCOOBI Oy YCHHS HOJIMKOHICHCAIINN KaK MHP 71151 OOBACHEHHA PasIHIHBIX
CHUHTETUYECKUX U CUHTETHYECKUX CIOCOOBI IMOTYYEHHUS CHTYalln, peIICHIS BOSHUKAOIIMX
HCKYCCTBCHHBIX BBICOKOMOJIEKYJISIPHBIX CHHTETHYECKUX MPOGIIEM M H3BJICUCHHS JKU3HCHHBIX

IMOJIUMEPOB, TTACTMACC
U U3AENNN U3 HUX.
Komnexnus
CHUHTETUYECKUX U
HCKYCCTBEHHBIX
BOJIOKOH W U3JI€IUHN U3
Hux. Pacnio3naBanue
HaTypaJIbHBIX BOJIOKOH
(x7IomIaTo0yMaKHOTO U
JIBHSIHOTO, IIEJIKOBOTO U
LIEPCTSHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (aIIeTaTHOTO,
BHUCKO3HOTO) IO
OTHOIIICHUIO K
HarpeBaHUIO U
XAMHYECKUM pPEaKTUBaAM
(KOHIICHTPUPOBAaHHBIM
KHCJIOTaM H II[eJIoYam).
JlaGopaTopHbie onbITHI. 15.

coenuHeHuil. [lonyuenue
HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN XUMHNYECKOU
Moaupuranuei
MNPUPOIHBIX MOJIUMEPOB.
CTpoeHne noIuMepPOB:
JIUHEHWHOE,
MPOCTPAHCTBEHHOE,
CeT4Yaroe.

IloasTre o mIacTMaccax.
TepMmomnacTuuHble U

TCPMOPCAKTHUBHBIC ITOJITUMEPDI.

OTenbHbBIC MPEICTAaBUTEITH
CHHTCTHNYCCKUX U
HMCKYCCTBEHHBIX TTOJIUMEPOB:
enonodpopmansaernganIe
CMOIJTBI, TOJIMBUHUITXJIOPU/I,
teduon, nemrynoun. [lonstue
0 XUMHYECKUX BOJIOKHAX.

BBICOKOMOJIEKYJISIPHBIX
coenuHeHU. Onucvlieamsos
OTEIBbHBIX MPEICTAaBUTEIICH
IJIacCTMAacC U BOJIOKOH, UX
CTpPOCHHE U KJIaCCU(UKAIIUIO

C MOMOIIBIO POJHOTO SA3bIKa U

SA3bIKa XUMHHU.

YPOKOB.
2. Paboras mo tutaHy, CBEpSITh CBOH
JIEWCTBUS C TEIbIO U, TIPH HEOOXOTUMOCTH,
UCTIPABIISTH OIIMOKH CAaMOCTOSITEIBHO.
Ilo3HaBaTe/bHbIE:

1. CaMOCTOSTENIEHO OCO3HABATh PUYHHBI
CBOETO yCIieXa WU HeyCcIiexa U HaXOUTh
CHOCOOBI BBIXO/a U3 CUTYallUH HEyCIIeXa.
2. ®opmupoBaTh yMeHHsI 0€30aCHOTO U
3¢ (GEKTHBHOTO UCIIOIH30BAHUS
71a00paToOpHOTO 00OPYIOBAHMS.

KoMMYHHKATHBHBIE:

1. IImaaupoBats yueOHOE
COTPYAHUYECTBO C YUUTENIEM U
CBepCTHI/IKaMI/I; BJIAACTH
MOHOJIOTHYECKOM U THAJIOTHYECKOM
(hopMamu peur B COOTBETCTBUU C
HOPMaMH POJTHOTO S3BIKA; BBIPAXKATh
CBOH MBICITH C JOCTATOYHOM MOTHOTOM




3HaKOMCTBO C 0Opa3raMu
IJIACTMACC, BOJIOKOH U

HarypansHble, CHHTETHYECKHE
U UCKYCCTBCHHBIC BOJOKHA.

¥ TOYHOCTEIO.
JINYHOCTHDIE:

Kay4yKOB. Knaccudukarus u oTaeabHbIe 1. TIpuMeHSTh TOIyYEeHHbIE 3HAHUS B
MIPEJICTAaBUTETN XUMHUYIECKUX MOBCEIHEBHOM KHU3HH.
BOJIOKOH: alleTaTHOE 2. Oco3HaBarh MOTPEOHOCTH U TOTOBHOCTh
(TpualeTaTHbIN IIENK) U K CaM000pa30BaHHIO, B TOM YHCIIE H B
BUCKO3HOE BOJIOKHA, paMKax CaMOCTOSITEIbHOM AEATENLHOCTH
sunuIXI0pUOHBLIE (XTI0pUH), BHE IIKOJIEI.
noaunumpuasisie (HUMpPOH),
noauamuonsie (kanpou,
nation), nonusgupnvle (n1ascan).

2 DepMEHTBHI. [MousTtue o pepMeHTax Ha 0CHOBE MEXIIPEIMETHBIX PeryasTupnpie:

9 JleMoHCcTpanuu. KaK GHOTOrMYEeCKIX cBs3eii ¢ BHUOTOTrHei 1. Haxonuth I[OCTaTOqHLIGi CpCI[STBa JUTS
JlexapcTBEHHBIE CPENICTBA, KATATH3aTOPaX GETKOBO yemanasueams obuee, BLIHOJ'IHeHI/IHvy‘Ie6HI>IX JeNHCTBHI B
cojiepskaiue GepMeHTHI: npupossr. OCOGEHHOCTH OCOBEHHOE 1 €UHAIHOS UL W3MEHSIIOIIEHCS CUTYaIlMK M/ UK TIPH
«IIencun», «Me3umy, CTPOEHHS U CBOHCTB (EePMEHTOB Kak OTCYTCTBUH INIAHUPYEMOTI'O PE3yIbTaTa.
«Decrany (CENIEKTHBHOCTD I BHOTONHYE CKIX 2. HabGmronaTh ¥ aHaIM3UPOBaTh CBOIO
u ap. CTUpaJIbHBIE TOPOIIKH >bdheKTHBHOCTS, KATATH3ATOPOB. y4eOHYIO U TI03HABATENLHYIO JAEATENLHOCTE
(ynakoBKH), conepame 3aBHCHMOCTD TeHCTBHA Packpoicame wx pors 5 U JIEATEILHOCTD IPYTUX 00YYarOIIUXCs B
(dhepmenTsl. JleficTBUE CHIPOTO H IPOIIECCE B3aMMOIIPOBEPKH.

OT TEMIIEPATYPEI U P OpraHu3alliy )KM3HU Ha 3eMIle
U BapeHOoro KapTodes Win ’ ITo3HaBaTeabHbIE:
CpeJibl pacTBOpa) a TaxKe B MUIIEBOH U
Msica Ha pacTBOP IEPOKCHIA (bepMenTOR 110 . 1. JlenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO
BOJIOPO/IA. MEAHIIHCKOH aHaJIM3a pasHbIX TOYEK 3PEHHMS,
chanuenyio © HPOMBIIICHHOCTH. HOJTBEPKIATh BHIBOJ COOCTBEHHOM
HEOPraHu4eCKUMHU ATBEPHKAATE BRIBO
KATATH3ATOPAMIL. apryMeHTalMel Wik cCaMOCTOATELHO
3nauenue hepMEHTOB s HOJTyYEHHBIMU JTAHHBIMHU.
KU3HEIEATeTbHOCTH 2. CTpouTh J0Ka3aTeIbCTBA B OTHOIIIEHUH
JKMBBIX OPTaHH3MOB. BBIJIBUHYTBIX TUIIOTE3 U (POPMYITMPOBAHHE
IIpumeHenune GepMEHTOB BBIBOZIOB.
B MPOMBIIILTEHHOCTH. KoMMYHHKATHBHbIE:
1. Opranu3oBbIBaTh yueOHOE
3 Butamunbl. JleMoHCTpauuy. [MoHsATHE O BUTAMHMHAX. Ha 0cHOBE MeXIpPEeIMETHBIX pramu Y
0 O6pas3IB BUTAMHHHBIX B3aUMOJIEHUCTBHE B TPYIIIE (OMPEAEIIATH

MperaparoB, B TOM YHCIIE
nonuBUTaMUHEL. DoTorpadun
JKMBOTHBIX M JIIOJIEH C
pa3nuuHbIMUA popMaMu
aBUTaMMHO30B. McnpiTanne
cpensl pacTBOpa
ACKOpPOMHOBOU KHCIOTHI

Hopwmbl moTpebnenust
BUTAMHHOB U UX

¢bynakuuu. [lousarue o0
aBUTAMHHO3aX,
THIOBHUTAMHHO3aX,
TUIIEPBUTAMHUHO3aX.
Knaccudukanus

BUTAMMUHOB.

Butamun C kak npeacTaBuTeIb
BOJOPACTBOPUMEIX BUTAMUHOB
M BUTAMHUH A Kak

cBsI3€eil ¢ OnoJioruei
pacKkpouleams GUOIOTHYECKYTO
pOHB BUTAMHWHOB U UX
3HAYCHHE I COXPAHCHUS
3I0POBBS YEITOBEKA.

oO11re nenu, pacipenessaTs POy,
JIOTOBApUBATHCS APYT C APYTOM U T. [1.).
2. Y4uThIBaTh U KOOPAWHUPOBATH
OTIIMYHBIE OT COOCTBEHHOU MO3UINH
JIPYTUX JIIONIEH B COTPYAHUYECTBE.
JInyHOCTHBIE:

2. ®opmMupoBaHHE yueOHO-
[I03HABaTEJIbHOTO HHTEPECa K HOBOMY
yueOHOMY MaTepuaity U crnocodam
pelIeHns] HOBOM YacTHOM 3a/1a4u.




NpEICTaBUTENb
SKHPOPaCTBOPUMBIX
BUTaMHHOB.

TopMoHBI.

Jdemoncrpauuu. McnsiTanue
anTe4yHoro Mpenapara
WHCYJIWHA Ha OeJIoK.
Konnexkuust ropMoOHaIbHBIX
Mpenaparos.

TlonsiTue o TopMOHax Kak
OMOJIOTMYECKU aKTUBHBIX
BEIECTBAX,
BBITIOJIHSTFOLIIMX
SHIOKPUHHYIO
peTyIsILUIO
JKU3HEAEATEIBHOCTH
opranusMoB. Baxxueimue
CBOMCTBA TOPMOHOB:
BBICOKast
¢buznomornyeckas
AKTUBHOCTb,
ITUCTAHIIMOHHOE
nercTBue, ObICTpoe
pa3pyLICHHE B TKaHMX.
OTnenpHBIE
npeacTaBUTECIN
TOPMOHOB: MHCYJIUH U
aJpeHalvH.
[Mpodunakruka
caxapHoro nuabera.
THonamue o cmepouoHuvix
20pMOHAX HA npumepe
NOJIOBbIX 20PMOHOB.

Ha ocHoBe MeXIpeaMeTHBIX
cBsa3eil ¢ Ouonoruei
PACKpbl8amb XUMHUYIECKYIO
MPUPOAY TOPMOHOB U UX POITh
B OpraHu3aIiu ryMmopajibHOMI
PETYISIINU IeATCILHOCTH
Opranu3Ma YeJIOBeKa.

JlekapcTBa.

JlekapcTBeHHass XUMMUSL:
OT SITPOXUMHUH U
(hapmakoTepanuu 1o
XAMHUOTEpanuH.
AHTHOUOTHKYN U
MCOaKTEPHO3.
Hapxotuueckue
BeuecTtBa. Hapkomanus,
Oopr0Oa ¢ Helt u
Npo(]UIAKTHKA.

HemoncTpanun. Jomaminss,

JmabopaTropHas U
aBTOMOOMIIbHAS alITEYKU.

Packpvieams ponb 1eKapcTB OT
(apmaxorepanun 10
XHMHUOTEpauu.

Oceausamb HOPMBI
AKOJIOTUYECKOTO U
6e30MmacHOTO OOpaIIeHUs C
JICKapCTBEHHBIMU
npenaparamu. Popmuposamas
BHYTpPEHHEe YOeXIeHHE O
HETIPUEMIIEMOCTH AaXe
OIHOKPATHOTO NIPUMCECHCHUS
HApKOTUYECKUX BEILIECTB.

PeryasiTuBHble

1. ®opmynupoBars yueOHbIC 3aJa4H KaK
[Iard JOCTMXKEHHS IOCTABICHHOM LIeH
JESITEIbHOCTH.

2. OTOupaTh HHCTPYMEHTHI AJIS

OLICHHMBAaHUs CBOEH EATEIbHOCTH,
OCYILECTBIIATH CAMOKOHTPOJIb CBOCH
JeSTENbHOCTH.

Ilo3HaBaTeJbHBIC

1. Crpouts paccyxaeHne OT 00InX
3aKOHOMEPHOCTEH K YAaCTHBIM SIBIICHUSIM U
OT YaCTHBIX SIBICHUH K OOLIHM
3aKOHOMEPHOCTSIM.

2. CoznaBatb BepOaIbHBIE, BEIICCTBEHHBIC
1 MH(OPMALIMOHHBIE MOJIEIH C
BBIJIEJICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA JJISl ONPEACICHUS
crioco0a pemeHns 3a1a4u B COOTBETCTBUH
C CUTyallueu.

KoMMVYHHKATHBHBIE

1. Kopp€eKTHO U apryMeHTUPOBAHHO
OTCTaumBaTh CBOIO TOUKY 3pEHUS, B
JUCKYCCHUU YMETH BBIJBUIaTh
KOHTPapryMeHTBHI, iepepa3upoBaTh CBOIO
MBICTTb (BJIaICHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH).

2. JloroBapuBaThCsl U MPUXOANUTH K 001IeMy
PELIEHNIO B COBMECTHOM JEATENBHOCTH, B
TOM YHCJI€ B CUTYaI[Ul CTOJIKHOBEHHUS
HMHTEPECOB.

JInYHOCTHBIE

1. BBRIOJHATE CaMOCTOSITETbHBIE TIOCTYTIKH
1 AeWCTBUSA (B TOM YHCIIE PYKOBOISIIETO
IUTaHa), IPUHUMATh OTBETCTBEHHOCTD 32 MX
pe3yibTaThl.




w w

IIpakTH4yeckas padora

Ne 2

«Pacro3aaBaHme miractMacc u
BOJIOKOH).

Pemenune dKCriepuMeHTaITBHBIX
3aj71a4 HA pacro3HaBaHUE
rractMacce (MOJuITUIICHA,
MOJTMBUHUIXJIOPHUA,

(hbeHOIOG OpMATIBASTUIHON) U
BOJIOKOH (XJIOTTYaTOOyMaKHOTO,
BUCKO3HOTO, alleTaTHOTO,
KalnpoOHOBOTO, U3 HATypaJbHOU
MIEPCTH U HATYPaTbLHOTO
IeJKa).

[MpoBoauTh, HAOIOAATH U
OMHUCHIBATh XUMHUYECKUMN
DKCIIEPUMEHT JUTS
UIEHTU(PUKAIIAY TUIACTMACC U
BOJIOKOH C TTOMOIIHIO
Kaue€CTBEHHBIX PEaKIIHiA.

PerviasitTuBnsble:

1. BeyiBurarh Bepcuu pemieHus! MpoOIIeMbI,
0CO3HABaTh KOHCUHBIN Pe3yNbTar.
Ilo3HaBaTe/IbHbBIE:

1. CtpouTth paccykJicHHE Ha OCHOBE
CPaBHCHUS NPEAMETOB U SBJICHHIA, BBIICISISI
TIPH 3TOM OOIIHE MPU3HAKH.
KoMMYHHKATHBHBIE:

1. Kputuuecku OTHOCUTBCS K CBOEMY
MHEHHIO, C TOCTOMHCTBOM NPU3HABaTh

3 Pewenue 3a0au no opeanuyeckou | ... pene u 06obuenue Paccyvampusams xumuseckue OIIMOOYHOCTH CBOETO MHEHHUS (€CTI OHO
4 Xumuu. Mamepuana 3a Kype Ppeaxkyuu KauecmeeHHo u TaKOBO) U KOPPEKTUPOBATh €T0
Opeanuyeckoll Xumuil. KOIUYECMBEHHO C NOMOUIBIO JInunoCTHbIE:
Pewenue 3a0au 1a b1600 pacuemos. Pewiamp 3adauu na 1. IIposIBIATH HHTEPECHI, HHALHATHBEI H
dopmynst opeanueckozo 661600 POPMYTIbL OP2AHULECKO20 Jno603HaTeJH>£{OCTL,UquTCﬂ C YETKOH
geljecmea no npodyKman gewyecmea no npodyKmam OpraHusaieli CBOeH AeATENbHOCTH.
ceopanusi C2OpanUs U MACCOBBIM OTAM 2. lleneyctpeMieHHO U HacTOHIHEO
L MACCOBBIM OOISIM STEMEHIOB. IEMEHINOB. WIITH K JIOCTIDKEHIIO LIeNet, MPOSBIATE
TOTOBHOCTH K MPEOAOJIECHUIO TPYAHOCTEH.
35 3amyra MHOAUBUYAIbHBIX U TPYIIIOBBIX IPOEKTOB.




TEMATHUYECKOE ITJTAHUPOBAHUE. OBIIAS XUMMU . BA3OBBIN YPOBEHD. 11 KJIACC
(1 u B Henemto, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMs)

N Tema. Ilaanupyemble pe3yJbTaThl
]
Jara | leMoHCTpauus ONbITOB. OcHOBHOe coep:KaHue YPOKa JIMYHOCTHBIE
n/n IIpenmeTHbIE
HcnoanzoBanue [IOP MeTtanpeamMeTHbIe

TEMA 1. IEPUOJMYECKHNU 3AKOH I CTPOEHUE ATOMA




OTKpBITHE

J1. 1. MenaeneeBpIM
ITepuonuueckoro
3aKOHa.

ITepnonuueckas
cucreMa

I U

Mennaeneena.
JdeMoHCcTpanuu.
Paznnannie
hopMbr
ITepuoanueckoit
CHUCTEMEI
XUMHYECKHX
anemeHToB J. H.
Menpgeieena.

[IpeaAnochTKH OTKPBITHS
[lepuonuueckoro 3akoHa. [lepguvie
NONBIMKYU KAACCUDUKAYUY XUMULECKUX
anemenmos. Cospemernnbvie npeo
CMasnenus 0 8ANCHEUWUX NOHSL MUSX
XUMUU: OMHOCUMENbHASL AMOMHAS

macca, amom, monexyna. llepuonuyeckuil

3akoH B (hopmynuposke /. U.
Menneneera. [lepuoandaHOCTh B
M3MEHCHUU CBOWCTB XUMUYECKUX
3JIEMEHTOB U UX COCTUHCHUU.

HepI/IOILI/I‘IeCKaH CUCTCMA XUMHYCCKUX

3JICMEHTOB Kak rpadguueckoe
otoOpakernue llepuognaeckoro
3akoHa. CTpyKTypa NepUOAUYECKOM
TaOIUIbl KOPOTKOTO BapuaHTAa.
Ilepnons! (6onbpmIMe U MajIbie) U
rpymmsl (TIaBHBIE U TOOOYHEIE).
IIporaocTuueckasi cujia U 3HAYCHHUE
ITepuoauueckoro 3akoHa 1
Ilepuonnueckoil CUCTEMBI. 3HAUYEHUE
ITepuoaunueckoro 3akoHa 1
ITepuoaunueckoii cUCTEMBbI
XUMHUYECKUX diemenToB JI. 1.
MeHneneeBa A5 pa3BUTHS HAYKHA U
MIOHUMAHUS XUMHUYSCKOU KapTUHBI
MUpa.

Xapaxmepuzosams 3JI€MEHTHI
MaJbIX NIEPUOJIOB MO UX
NoJOXKEHUo B llepuoanueckoi
cucteme . 1. Menneneena.
Jlasams onpeneneHrs BaXXHERITNX
XUMHYCCKUX MMOHSITHI:

BEIIECTBO, XUMHUYIECCKHUM SIIEMEHT, aTOM,

OTHOCHUTCIIbHAsA aTOMHas Macca, U30TOIIbI.

Hasamys onipeneneHrE BUIOB
KinaccupUKaluu: €CTSCTBCHHOU U
nckycctBeHHou. Co3nanue
MOJIeJICH ¢ BBIICIICHUEM
CYIIECTBEHHBIX XapaKTEePUCTUK
00BeKTa U UX MPEACTABICHUEM B
PO CTPAHCTBEHHO-TpadIeCKOr
HJIA 3HAKOBO-CHMBOJIMYECKOM
dbopwme. IIpoenosuposamo
CBOMCTBA XUMHYECKHUX DJIEMEHTOB
M UX COCAWHEHHUH Ha OCHOBE
ITepuonuueckoi cucremst [1. 1.
MenneneeBa. KoncTpyupoBanue
IIT c ucnonp30BaHUEM KapTOUEK.

PeryiasiTuBHLIEC:

1. CraButh yueOHBIE 3a/]a4l HA OCHOBE
COOTHECEHHS TOT0, YTO yXKE U3BECTHO U
YCBOGHO YYalIUMCSl, U TOTO, YTO eIé
HEHU3BECTHO.

2. CaMOCTOATENNEHO OOHAPYKUBATH 1
(hopMynHpoBaTh YI€OHYIO ITPOOIEMY,
OTIpeNeIsATh LeNb yueOHOH
JEeSITETbHOCTH.

ITo3HaBaTeJbHBIE:

1. CaMOCTOSTENBHO BBIACIATE U
(hopMyIHpPOBaTh MO3HABATENBHYIO TIEITh.
2. AHanu3upoBaTh, CPABHUBATH,
KJIACCU(HUIIMPOBATH U 000011aTh (DaKThI U
SIBJICHUSL.

KoMMyHHKATHBHBIE:

1. CaMoCTOSITETEHO OPTaHU30BHIBATH
yueOHOe B3aUMOJICHICTBHE B TPYIIIE
(ompenensaTh o0IIKe LENH,
pachpenensTh POJid, JOTOBAPUBATHCS
JIPYT C APYTOM H T.1.).

JInyHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIIEHHUE K YUECHHUIO.

2. ®opmMupoBanue yaeOHO-
MI03HAaBaTEIbHOIO MHTEPECA K HOBOMY
y4eOHOMY MaTepuaity U crmocodam
peuieHuss HOBOM YaCTHOM 3aJ1auH.

CrtpoeHue aroma.
ITepuonuueckuii 3aKoH
1 CTPOEHHE aToMa.

ATOM — CIIO)KHAs YacTHIIA.
Hcmopus omkpwimus
NEeMEHMAPHBIX YACTNUY U
cmpoenus amoma. SIapo aroma:
MPOTOHBI U HEUTPOHBI. 30TOTIHI.
Hzomonwvt 6o0opooda.
DNEeKTPOHBI, KOPIYCKYJISIPHO-
BOJIHOBOH nyanu3Mm. CTpoeHue
3JICKTPOHHON 00O0JI0YKH.
DNEeKTPOHHBIN YPOBEHb.

Ilpeocmasnsams ClOXKHOE
CTPOEHHE aTOMa, COCTOSIIIETO U3
SApa U SIEKTPOHHOU 000JI0YKH.

Haxooums B3aMMOCBSI3U MEXITY
MTOJIO)KEHHUEM DJIEMEHTA B
ITepuonunueckoii cucreme 1. 1.
MenpaeneeBa U CTPOCHHUEM €T
aroMa. Cocmaenamo
AIIEKTPOHHBIC U JIEKTPOHHO-
rpaduueckue Gopmysibl aTOMOB S,

PerviasiTuBHble

1.KoppekTupoBars eI TEIbHOCTD:
BHOCHTbH H3MEHEHHUSI B MPOIIECC C YIETOM
BO3HHKIINX TPYTHOCTEH U OHIHOOK.

2. CocTaBnATh IJIaH OTBETA; padOTaTh C
TEKCTOM naparpada 1 ero
KOMIIOHEHTaMH;

3. ®opmynupoBaTh yueOHYIO 3a1a4dy Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
W3BECTHO YYaIMMCS, U TOTO, YTO €lle He




BasneHTHbIE 2JIEKTPOHBI.
OpOuTtanu: S u p.
Pacnpenenenne sneKTpOHOB MO
SHEPreTUYECKUM yPOBHSM U Op-
ouransm. dDremenmol.
DnexkTpoHHasi KOH(PUTYpaLus
aToMa

XUMUUYECKUU 31eMeHT. Tpu
(hopmynupoBkH

Ilepuonunueckoro 3akona: /. 1.
Menpeneesa, COBpEMEHHas U
MPUYUHHO-CJIEICTBEHHAasl,
CBSI3BIBAIOLIAS IEPUOAUYHbBIC
U3MEHEHMsI CBOMCTB 3JIEMEHTOB

C IEPUOJINYHOCTBIO B

U3MEHEHUHU BHEIIHUX

3JIEKTPOHHBIX CTPYKTYP UX

aTOMOB.

DuU3UYECKUI CMBICIT ITOPSIIKOBOIO
HOMEpa 3JI€MEHTa, HOMEpa Nepuoaa u
HoMmepa rpynmnsl. [lepruonuyHocts
W3MEHEHHSI CBOMCTB XMMHUYECKNX
AJIEMEHTOB, 00pa30BaHHBIX UMH
MPOCTHIX U CIIOKHBIX BEIIECTB B
Iepruoax M rpymnmnax. JJeKTPOHHBIE
cemerictBa. Ocobennocmu cmpoeHus
amomos danemenmos. Cemeticmeo f-
3JIEMEHTOB.

p ¥ daemenmos.

Ilpeocmasnsime pa3BuTHE
Hay4HBIX TCOPUH MO CIIUPATU HA
OCHOBE Tpex (OPMYIUPOBOK
ITepuoauyueckoro 3akoHa.
Onucwsléams CTPOEHUE aToMa U
CBOMCTBAa XUMHUUECKUX DJICMEHTOB
U UX COEJUHEHUI Ha OCHOBE
ITepuoanueckoii cucremsl . U.
Menpeneena.

Omuocums Xumudeckue d1emMenmyl K
MOMY UNIU UHOMY INEKMPOHHOMY
cemeticmay. Packpvisamo
ocobennocmu cmpoenus amomos d-
anemenmog u fanemenmos.

HU3BCCTHO.

Ilo3HaBareJbHbIE

1. YMeTh caMOCTOSATEIRHO IIAHUPOBATh
IyTH JOCTUKEHUS LIEJIEN, B TOM YUCJIIE
allbTEpHATUBHBIE, OBIaJICHUE YMEHUEM
COIOCTABJIAThH AKCIIEPUMEHTAIBHBIE U
TEOPETHUECKHUE 3HAHUSA C OOBCKTUBHBIMHU
peaUsAMU KU3HHU.

2. Mcionp30BaTh MpHUEMBI paOOTHI C
nHpopMarmei (MoucK 1 0Toop
WCTOYHHKOB HEOOXOMUMOM HHPOPMAITUH,
cucTeMaTu3amus nHpopMaIum).

KoMMyHUKATHBHBIE

1. BrageTs MOHOJIOTHYECKOH H
JIUanoruueckoi popmamu peun B
COOTBETCTBHH C HOPMAaMHU POIHOTO
SI3bIKA; BBIPAXKaTh CBOU MBICIIH C
JOCTATOYHOM MOJTHOTON U TOUHOCTBIO;
2. ®opmupoBaHue yMeHUs paboTaTh B
napax, OTBeYaTh Ha BOIIPOCH YUUTEI,
YMEHHUE UCTIO0JIb30BaTh XUMHYECKHUH
A3bIK, YMEHUE paboTaTh C XUMUYECKOU
MOCY/I0H.

3. ®opMUpOBaHUE YMEHUS CIIyLIaTh
YUUTEIsl, BECTH AUAJIOT C YUUTEJIEM U
JIPYTUMH y4aIuMUCs.

JINYHOCTHEBIE

1. I[TposiBIATH OTBETCTBEHHOE OTHOIIIECHHE
K OﬁyquI/IIO, YBAXKUTCIILHOC OTHOLIICHUE
K CTaplIuM 1 MJIaJIIUM TOBapHUIaM;
0CO3HaBaTh ICHHOCTHL 3JOPOBOT'0 U
0e3o0macHOro o0pasa KU3HHU.

TEMA 2. CTPOEHUME BEIIECTBA

KoBanenrnas
XUMHUECKas

BJ'IaFOpO,Z[HI:IC ra3bl, IpUIrHa UX
CyHICCTBOBaAHUA B aTOMapHOM

OOBSICHITH HHEPTHBIE CBOICTBA
0J1arOpOTHBIX Ta30B

PervisiTuBHbIE:
1. IInanupoBanue yueOHOTO
COTPY/IHHYECTBA C YUUTEIEM U




CBSI3b. cocrostHuH. KoBasieHTHas CBA3b O0COOEHHOCTSIMH CTPOCHUS UX CBEPCTHUKAMH — OTIPEICIICHHUE TIEIH,
JlemoHCTpanuu. KaK CBs3b, BOSHMKAIOILAsl 32 CUET aroma. Xapakrepu3oBarhb (YHKIIMIi YY4ACTHUKOB, CIIOCOOOB
Komnexuust oGpazoBaHus OOIIMX KOBAJIEHTHYIO CBSI3b KaK CBSI3b, B3aUMOJICHCTBHSI.
BEIIECTB C JIEKTPOHHBIX TIAp nymem BO3HHMKAIOIIYIO 34 CUET
KOBaJICHTHBIM nepeKpuIBanUsl JNEKMPOHHBIX obOpa3oBaHUs OOIIMX Ilo3HaBaTeabHBIE:
THUIIOM opbumaneii. Kparnocts SIIEKTPOHHBIX Map 1. OBnajgeHre OCHOBAMU XUMHUYECKOM
XUMHYECKON KOBaJICHTHOM CBsA3H. OOMEHHBIM nYymemMnepeKpbléanust J1eKMpPOHHbIX IPaMOTHOCTH: CITIOCOOHOCTBIO
CBSI3H. 1 JOHOPHO-aKIIENTOPHBII opoumanet. Knaccudurumposars AHAJIM3UPOBATh ¥ O0BEKTHBHO OLICHUBATD
MeXaHHU3MbI 00pa30BaHUS KOBAJICHTHBIE CBSI3U 10 PA3HBIM JKU3HEHHbBIE CUTYAI[MH, CBI3aHHBIE C
KOBAJIEHTHOM CBSI3H. OCHOBaHMsIM. YCTaHABIMBATh XUMHUEH, HaBBIKaMH O€30T1aCHOTO
DaexTpooTpuIlareIbHOCTh (D0). 3aBHCUMOCTH MEXIy TUIIOM o0OpaIeHus ¢ BelecTBaMH,
Knaccugukanmst KOBaJI€HTHBIX XMUMHYECKOHN CBS3H, TUIIOM HCIIOJIb3yEMBIMU B TIOBCEIHEBHON
cBs3eit: mo DO (monspHas u KPUCTAJLTUYECKOUN PEIICTKU JKU3HHU.
HenossipHast). Junonu. 3akoH 1 QU3HYCCKUME CBOHCTBAME KoMMyHHKATHBHBIE:
OSTORICIES coeTana L BCIICCTB. 1. VyacTBOBarh B KOJUIEKTHBHOM
BEIIECTB MOJIEKYJIIPHOTO '
cTpoeHusL. 00CyXIeHUU TPOOIeM, HHTETPUPOBATHCS
B IPYIIITY CBEPCTHUKOB M CTPOHTH
NPOIYKTHBHOE B3aMMOJICHCTBUE U
COTPYIHHUYECTBO CO CBEPCTHUKAMHU U
B3POCIIBIMHU.
JINYHOCTHBIE:
1. VuuTBIBaTH pa3sHblE MHEHUS U
UHTEPECH 1 000CHOBBIBATD
COOCTBEHHYIO MTO3HUIIUIO.
HNounas HoHbI ¥ X KiI1acCUpUKAIUSA: 10 Xapaxmepuzoeamv HOHHYIO CBS3b PervisiTupnbie:
XHUMHYECKast 3apsiy (AaHUOHBI M KATHOHBI), 110 KaK CBS3b, BOSHUKAIOIILYIO IIyTEM 1. CamocTosTebHO aHATU3MPOBATE
CBSI3b. cocTaBy (MPOCTHIE U CIIOKHBIE). OT/Ia41 WJIH IPHEMA DIIEKTPOHOB. ycnoBni )
JleMoHCTpaIHH. Cxema 006pa3oBaHUsT HOHHOM Knaccugpuyuposams noHsl 1o AOCTIKCHUS HCJTH Ha OCHOBE yHeTa
O6pasibi cBsI3U. DopmynIbHAsL eOUHUYA. pPa3HBIM OCHOBAHHSIM. BBEIICIICHHBIX YqHTeHel‘g OpUCHTHPOB
MUHEPaJIoB 1 Omuocumenvrocms Yemanasnueams 3aBUCUMOCTD ACUCTBHS B HOBOM .yqe HOM MatepuaJe.
BEILIECTB C KAQCCUDUKAYUU XUMUYECKUX MEXy THIIOM XUMHUYECKON CBSI3H, HosunapartenbHbIe:

MOHHBIM THIIOM
CBSI3U: OKCHZIa
KaJIbIns,
pa3ITMYHBIX
COJIEH, TBEpABIX
MIEJIOYCH,
rajmra,
KaJIbIIUTA.

ces3ell Ha UOHHbLE U
KoeajleHnmible NoJIsIpHblE.

THIIOM KPHUCTAJIIINYECKOU
pemeTku U GU3nIeCKUMU
CBOMCTBaMH BEIIECTB.

1. Co3naBaTh 1 PeoOpa3oOBbIBATH
MOJISJIA U CXEMBI JIJIS pEIIeHUs 3a1a4.
2. O000mAaThy NOHATHUS —
OCYIIECTBIISATH JIOTHUECKYIO
oTIepaIrio TIepexoa OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO.

KoMMVYHMKATHBHBIE:




Mertanasl u

Oo6mue pusndecKkue CBOMCTBA

Xapaxmepuzosams

1. AeKBaTHO UCIIONIE30BATh PEUCBBIC

CILJIaBBHI. METaJIJIOB: METATNIECKYIO CBSI3h KaK CBS3b Cp/ICTBa /LTS PEILICHHS Pa3HIHbIX
Metannngeckast 3JICKTPOTIPOBOIHOCTD, MEXJIy aTOM-UOHa- MU B .
KOMMYHHMKATUBHBIX 3a71a9; BIIa/IETh
XUMHYECKast MIPOYHOCTH, TEIIOTIPOBOIHOCTb, MeTaJulaX M CcIIaBax N N )
= YCTHOH M MUCBMEHHOH Pedblo; CTPOUTH
CBSI3b. MeTaJUTNYSCKUi OJIecK, ITOCPEICTBOM 00O0OIIECTBIICHHBIX
MOHOJIOTHYECKOE KOHTEKCTHOE
JlemoHcTpanum. MIaCTHIHOCTh. Chniaswl uepHule u BaJICHTHBIX AJICKTPOHOB. BRICKA3LIBAHHC
Komnexmmst yeemuvle. Cmanw, yy2yH. JlamyHo, O0wsicHsimb STUHYIO TIPUPOLY :
METAaJJIOB. oponsza, mervxuop. Mertanmudeckas XUMHUYCCKUX CBS3CH. 1
HYHOCTHBIE:
Konnexmust CBSI3b. 3A8UCUMOCTD Yemanasnuseams 3aBUCUMOCTD L DODMIDOBATE SKOTOMIECKOe
CIIJIaBOB. NEKMPONPOBOOHOCHIU MEMAILILO8 MEX]Ty TUIIOM XUMHUYCCKOU CBSI3H, - "POPMHP
N MBIIUICHUE. YMEHUE OIICHUBAThH CBOIO
om memnepamypeo. THUTIOM KPUCTAJITHYIECKOU
JIESATEIIbHOCTD U TIOCTYIKHU IPYTHX
pemeTku u GpU3nIeCKUMU .
N JIOICH ¢ TOYKU 3PEHUS COXPAHCHIUS
CBOMCTBaMHU BEIIECTB. .
OKPYKaIOIIEH CPEIbI.
Arperarsbie ArperarHble COCTOSIHUS Xapaktepu3zoBaTb 0COOCHHOCTH PeryisituBHbie:
COCTOSIHUS BEIIIECTBA HA MPUMEPE BOIHI. arperaTHoro COCTOSIHUS BEIIECTB 1. BHocHTb HEOOXOAUMBIC KOPPCKTHBBI B
BEIECTBA. 3axon ABoranpo. Ilepexonsr Ha OCHOBE MOJICKYJISIPHO- ACHCTBHUC ITOCJIC €I'0 3aBCPINCHNA Ha
Bonopoanas BEIIECTBA U3 OJHOTO KUHETUYECKUX MPEICTaBICHUM. OCHOBC €I'0 OLICHKY U Y4€Ta XapaKTepa
DEeraTHor TOSIHUS B CIIEJIAHHBIX OIIIHOOK.
CBA3D. arperartoro cocro YcTaHaBIMBaTh MEXKIIPEIMETHBIS 2.0 N
Aemoncrpannn. ApYTOC. CBsI3M C (PU3UKON HA ITON OCHOBE  ~CYIICCTRIMTS KOHCTATHPYIOMHH H
Bosronka nona. Banoepesaanvcoso ' MPEIBOCXUIIAIOINN KOHTPOJIb IO
. YcTaHaBIUBaTh MEXIIPEIMETHBIS 6 N .
Monerm gsausooeicmeue. CBSI3M C OMOJIOTHECH HA OCHOBE DESYIIBTATY H 11O CIIOCODY ACHCTBHA,
MOJISIPHOTO MexMonekyssipHas BOHOPOAHas PACCMOTPEHHS IPHPOITBI AKTyaJIbHbIM KOHTPOJIb Ha YPOBHC
obbeMa CBsI3h. MeXaHU3M €€ . ITPOMU3BOJILHOTO.
BOJOPOJTHOU CBSI3H U €€ POJIU B 3B
razoo0pa3HbIX 00pa3oBaHUs Ha IPUMEPE BOIBI N - BBIIBHTaTh BCPCHH PCIICHHA
OpraHu3aIyy )KUBOW MaTepuH. 6 .
BEIIECTB. UCnUpmoas. po0IeMBbl, 0CO3HABATh KOHEUHBII
Ilonyuenue u CBolicTBa BEILIECTB C OTUM pe3yJIbTart, BEIOUPATh U3 MPEAT0KEHHBIX
pacnosHaBaHue TUIIOM CBSI3U. AHOMAJIbHbBIE Y MICKaTh CaMOCTOSTEIHHO CPECTBa
rasosB: CBOWCTBa BOJIbI, 00YCIIOBIICHHBIC JOCTHIKECHUS LEJIH.
YIJIEKHUCIIOTO MEXKMOJICKYISIPHON BOIOPOTHOMN
rasa, BO0Opoja, CBsI3b10. Hcnonvzosaniue 600bl 6 Ilo3HaBaTenbHBIE:
KHUCIIOpO/ia, ObIMy U Ha nPouU3zeoOcmae. 1. ®opmupoBate ycToHuMBLIN yueOHO-
aMMHMaKa BHYTpI/IMOHCKy.HSIpHaH IO3HABATCJILHOT'O MHTEPEC K HOBBIM
9
omusiena, BOJIOPOMIHAS CBSI3b. Ee 3nauenue 8 001MM CcrI0co0aM pelieHus 3a1a4.
ayemuiena. opeanuzayuu CmpyKnypbl 2. ®opMupoBaTh YMEHHS YCTAHABINBATh
IHCUBHEHHO BANCHBIX OPAHUUECKUX CBSI3U MEXKLy PeallbHO HabII0aeMbIMU
gewyecms. XUMUYECKUMH SIBICHISIMHU H
THIIEL ITonsiTHe 0 KpHUCTAIITNYECKUX K Hnponeccamu, MpouCXoAAINMI B
naccupuyuposams TBEPAbIS
peuerkax Tunsr MHKpPOMUPE, OOBICHATE MMPUYNHBI
KPHUCTAJLUTUICCKHU : BEIIECTBA HA KPUCTATUIUYCCKUC U

KPUCTATINIMICCKUX PCHICTOK:

MHOI‘OO6pa3I/I}I BCIICCTB, 3aBUCUMOCTDH UX




X peuIeTOK.
JdeMoHcTpanuu.
Monenu
KPUCTATIINYECKUX
peueTox
Pa3IUYHBIX
Tunos. [Ipumepsl
BEIIIECTB C
UOHHOM,
aTOMHOM,
MOJICKYJISIPHOM U
METaJLIN4eCKOM
KPUCTAJLUTUIECKHU
MU pELIETKaAMHU.
JlabopaTopHble
oneIThI. 1.
Onpenenenue
CBOICTB
HEKOTOPBIX
BEILICCTB Ha
OCHOBE THIIa
KPUCTAJLTUIECKO
W pemreTku. 2.
O3HaKOMJICHHE C
KOJUIEKIIMEN
TOJTUMEPOB:
mjracTMacc u
BOJIOKOH, 1
U3JEIINU U3 HUX.

HWOHHAs, MOJICKYJsIpHAas,
aToOMHas, MeTaJJTMYEeCKasl.
XapakTepHble (HU3HUYECKHE
CBOMCTBA BEMICCTB,
00YCJIOBJICHHBIC TUIIOM
KPUCTATIINYECKON PEIIETKH.
IIporno3upoBaHue CBOMCTB
BEIIECTB MO THUITY
KPHUCTAJIINYECKON PEIIETKU U
oOpaTHasi 3a7a4a. AJIIOTPOIHS,
00yCJIOBIIEHHAS] THUIIOM
KPUCTAJUINYECKON PELIETKH.
XapaxmepHule 6u0bl
KPUCTALIUYECKUX PeulenoK
Memanos.

AMOpQHBIE BEIIeCTBa, Ux
omaudumensHvle C80UCMaa.

amop(dHbIE.

Yemanasausams 3aBUCUMOCTD
MEXTy TUIIOM XUMHYCCKOU CBSI3H,
THUIIOM KPUCTAJIINYECKOM
pemeTku u GU3nIeCKUMU
CBOWMCTBaMH BEIIIECTB.
Obvsicusime SIBICHUC
amoTponuu. Mnmocmpupogamsn
3TO SIBJICHUE PA3TUYHBIMH
MpUMeEpamMH.

CBOICTB OT COCTaBa U CTPOEHUS, & TAKKE
3aBUCHUMOCTb ITIPUMEHEHUS BEILIECTB OT
HUX CBOMHCTB.

KoMMyHHKATHBHBIE:

1. ApryMeHTHpOBaTh CBOIO MO3UIIHIO U
KOOPIUHUPOBATH €€ C

MTO3UIVSIMH TTAPTHEPOB B
COTPYIHUYECTBE MIPH BBIPAOOTKE OOIIEro
peLIeHHs B COBMECTHOU ACSTEILHOCTH.
2. ATeKBaTHO UCIIOJIE30BaTh PEUCBBIC
CpelICTBa ISl PELICHUs Pa3IUYHbIX
KOMMYHHUKATUBHBIX 3aJia4; BJIaJICTh
YCTHOM U MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUC

JIMYHOCTHBIE:

1. YMmeTb onleHMBaTh MPABMILHOCTH
BBITIOJTHEHUST YIeOHOH 3a1a4H,
COOCTBEHHBIE BOBMOKHOCTH €€ PEeLICHUSI.
2.AHANM3UPOBATH IMOITUOHATIHHBIE
COCTOSIHHMSL, ITOJIyYEHHBIE OT YCIIEIHON
(ueycrenrHom)

JIeSATEIIbHOCTH, OIICHUBATh WX BIUSHUE HA
HACTPOEHHE YeIIOBEKa.

YHucteie
BEIlleCTBA U
CMECH.
JleMoHcTpaumnu.
O06pas3ibt
MUHEPAJIOB U
TOPHBIX TTOPOI.
O06pa31bl
OUYUIIEHHOU
caxapo3bl U
HepapUHUPOBAH
HOTO
KPUCTAJLTUIECKO
ro caxapa,

Otnnume cMeceit oT
XUMHYECKUX COEIUHEHNN.
T'omorenHbIC U TeTEPOTCHHBIC
cMecu. MaccoBast 1 0ObeMHast
J10JIM KOMIIOHEHTA B CMECH.
ITpumecu. Bnusinue npumecei
Ha CBOWCTBa BeniecTB. MaccoBast
1 00beMHasl JIOJIH IIPUMECEH.
Knaccugpurayus xumuvweckux
geujecme no cmeneHu YUCmomal.

Haxooumu oTimaust cMeceit ot
XUMHNYECCKUX COCﬂHHeHHﬁ.
Ompadsicams cOCTaB cMecell ¢
ITOMOIIBIO TTOHSITHS

«J10JIsT» MaccoBasi U 0ObeMHasl.
IIpouzsooums pacyeTsl ¢
HCIIOJIL30BAHUEM DTOrO MOHSITHS.
Yemanasnueams 3aBUCUMOCTE
MEXIY Pa3IndusiMU B
(uzmueckux cBolicTBax
KOMITOHEHTOB CMECCH U
crioco0aMu UX pa3daeiICHUS.

PeryisiTuBHbIE:

1. IInanupoBats CBOM JEHCTBUS B
COOTBETCTBHH C TIOCTABIEHHOMN
3a/a4eil ¥ yCIOBHSIMH €€ peaji3allim.
Ilo3HaBaTebHBIE:

1. OcymecTBasTH BEIOOD

Haunbonee 3pPekTUBHBIX

cItoco60B penieHws 3a1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBUH.

2. CTpouTh A0Ka3aTeIbCTBA B
OTHOIIIEHUH BBIABUHYTHIX TUTIOTE3 U
(opMynrpoBaHUE BHIBOJIOB.
KoMMYHHKATHBHEIE:




coaepIKaIero
MIPUMECH.
Hucmunnayus
800bl KaK Cnocoo
oquUCmKu om
npumeceil.
JlabopaTopHbIe
ONBITHI. 3.
KecTrkoCTh BOJEI.
YcrpaHneHue
JKECTKOCTH BOJIBI.
4,
O3HaKoOMJICHHUE C

1. CoBeprieHCTBOBATh YMCHHE
JIOTOBAPUBATHCS M MPUXOAUTH K 00IIIeMy
PEIICHUIO B COBMECTHOM JESITEILHOCTH.
JIMYHOCTHBIE:

1. ®opMupoBaTh BEIPAKESHHYIO
YCTOHYMBYIO Y4eOHO-TTO3HABATEIHHYIO
MOTHBAIUIO YUCHHS.

MHHEPaIbHBIMH

BOJIAMH.

Hucnepcusie IlonaTHe 0 IMCTIEPCHEIX Xapakmepuzoéamo pa3AIHbIe THITbI Peryisitupnbre:

CHUCTEMBEL. cucremax. Jlucnepcuas ¢asza u JIMCTIEPCHBIX CHCTEM HA OCHOBE 1. BHocuTh HEOOXOAMMBIE KOPPEKTHBBI B
JleMOHCTpALHH. JUCTIEPCHOHHAS CPENa. ATPEraTHOTO COCTOAHMS NUCTICPCHO JIEWCTBHE MOCIIE €10 3aBEPIICHUS HA
O6pasybl Knaccudukanuus 1McrepeHbIx (ba3EI H THCTIEPCHORHOR CPEIHI OCHOBE €T0 OLICHKH U yYeTa XapaKTepa
DPa3IUHbLX CHCTCM B 3aBUCHMOCTH OT Packpuieams poilb pa3indHbIX TUIIOB CIEIAHHBIX OUIHOOK.

OUcnepcHulx
cucmem: dIMyIbCull,
cycnensuu,
asposonu, eenu u
sonu.  Ilomyuenue
KOMLOUO HO20
pacmeopa u3
Xnopuoa  ceneza
(1. Koacyrsyus
HOJIYYeHHO20
pacmeopa.
Aphexm Tunoans.

JlaGopaTopHbie
ONBITHI. 5.
Os3naxomaerue ¢
oucnepcHuiMu
cucmemamiu.

arperaTHoro COCTOSHUS
JIUCTIEPCHON (ha3bl U
JIUCTIEPCUOHHOM CpeJibl.
l'omoreHHbBIE U TETEPOTEHHBIE
JUCTIEPCHBIE CICTEMBI.
['pybGonucniepcHble CHCTEMBI:
OMYJIBCUH, CYCIIEH3UH, a3PO30JIH;
WX TIPEICTABUTENIN U 3HAYCHUE.
TOHKOAMCIIEPCHBIE CUCTEMBI: TEJIH
1 30J1; UX MPEACTABUTENN U
3Ha4YeHue. KoliongHple CHCTEMBI,
WX OTIUYUS OT UCTHHHBIX
pacTBOpOB.

Oddexr Tunnans. [emn:
MHIIEBbIE, KOCMETUUECKHUE,
MEIHUITMHCKUE, ONOJIOTHYECKUE
MUHEPAJIbHBIC; UX IPEJACTABUTEIIH U
3HAYCHHE.

JUCTICPCHBIX CUCTEM

B ’KM3HU MPHUPOJIHI U 0OIIECTRA.

2. OcymecTBIsTh KOHCTaTUPYIOIINN 1
MPEABOCXUIIAIOLIINNA KOHTPOJIb MO
pe3yabTaTy u 10 CIoco0y IeHCTBuUS;
AKTYyaJIbHBI KOHTPOJIb Ha YPOBHE
MIPOM3BOJIBHOTO.

3. BeiiBurath Bepcuu peneHus
po0IeMBbl, 0CO3HABATh KOHEUHBII
pe3yabTart, BEIOUpPaTh U3 NPEIIOKEHHbBIX
Y CKaTh CaMOCTOSITETIFHO CPEJICTBA
JTIOCTYKEHHS LIEITH.

Ilo3HaBaTeJbHBIC:

1. ®opmupoBaTh yCTONYMBEII yaeOHO-
M03HABATEIBHOTO UHTEPEC K HOBBIM
0o0mmM criocobam pemieHus 3a1ad.

2. ®opmupoBaTh YMEHHUS YCTAHABIHBATD
CBSI3U MEXJy PealibHO HaOII0acMbIMU
XMMUYECKHMHU SIBICHUSMH U




(=Y

IIpakTHueckas
paodora Ne 1.

IMonyuyenue, coOupanue u [IpoBoauTh, HAOMIOAATH U
pacrio3HaBaHHE Ta30B: BOAOPOAA, OIUCHIBATh XUMUIECKUH
KHCIIOpOJa, YIIICKUCIIOTO rasa, SKCIICPUMEHT I10 TTOJTYUYCHUIO,
aMMUaKa, dmuiena, ayemuiend. coOMpaHUIoO U PAacIiO3HABAHUIO
ra3os.

npoleccamMmu, IPOUCXOJAIIUMHU B
MHUKPOMUPE, OOBSICHATH TIPUIHHBI
MHOT000pa3usl BEIeCTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa U CTPOEHUS, & TAKKE
3aBUCHUMOCTb ITPUMEHEHUS BEILIECTB OT
HUX CBOMCTB.

KoMMyHUKATHBHBIE:

1. ApryMeHTHPOBaTh CBOIO MO3UIIHIO U
KOOPJIUHHUPOBATH €€ C

MO3ULUSAMH IAPTHEPOB B
COTPYIHUYECTBE MIPH BBIPAOOTKE OOIIEro
peuicHus B COBMECTHOM JACATCIIbHOCTH.
2. AZIEeKBaTHO UCIOJIb30BaTh PEUEBBIC
CpeAcTBa IJIsl PeLIeHHUs Pa3IMIHbIX
KOMMYHHUKATUBHBIX 3aJia4; BJIaJICTh
YCTHOM U MUCBMEHHOM pEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUC _

JIMYHOCTHBIE:

1. YMeTb ouleHUBAThH NPABUIBHOCTD
BBITIOJTHEHUST YIeOHOH 3a/1a4H,
COOCTBEHHBIE BOBMOYKHOCTH €€ PEelICHUsI.
2.AHanM3UPOBATh SMOLIMOHAJIEHBIE
COCTOSIHUSI, IOyYEHHbIE OT YCHEITHON
(ueycrienrHom)

JEeSITeIbHOCTH, OLICHUBATh UX BIUSHHUE HA
HACTPOEHHE YeJIOBEKa.

11

IloBTOpEHUE U
0000111eHIE TEM
«CTtpoeHue aroMa

n «Ctpoenue
BEILIECTBAY,
IMOJITOTOBKA K
KOHTPOJBHOM
abore

0060011aTh MOHATHS «S-OPOUTAIIBY, «P-0pOUTAIBY, «d-0pOumansy,
«KOBaJICHTHAs HEIOJISIPHAs CBA3b», KKOBAJICHTHAs IMOJISPHAs CBA3bY,
«MOHHAs CBA3b», «BOJAOPOJHAS CBSI3bY, KMETAJUIMUECKAsI CBSI3bY», «MOHHAS
KpHUCTAJJINYECKasl PEIIeTKa», «aTOMHAsl KpUCTAJUTNYECKasl pelIeTKa,
«MOJICKYJISIpHAsE KpUCTAJUIMYECKAs PELIeTKa», «MeTaluInyecKas
KpucTajIndecKkas pemeTka». OrpaHuYMBaTh MOHSITHS «XUMHUYECKas
CBSI3b», KKPUCTAJIINYECKAsT PEIICTKaY.
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KonTpoabHasi
padora Ne 1 o
Temam «CTpoeHHE
aTomMa» U

OmHCHIBaTh U XapaKTEePHU30BaTh CTPYKTYpy Tadnuilsl «[leprnonnueckas
cCUCTeMa XUMUUYECKHX DIIEMECHTOB 1. 1. MenneneeBa»
(kopoTtkast popma) IIpoBomUTE pedIeKCHUI0 COOCTBEHHBIX TOCTHKECHUM B
MO3HAHUU CTPOCHUS aTOMa U CTPOCHUS BEIlleCTBA. AHAIU3UPOBATh

«CTpoeHue [PE3yIbTaThl KOHTPOIBHOW paOOTHI M BBICTPAUBATH ITYTH JOCTHXCHUS
BEICCTBAY. PKeITaeMOT0 YPOBHSI yCIEIITHOCTH.
TEMA 3. DJIEKTPOJIMTUYECKAS IUCCOLUALINA
1 PacTBopsr. PacTBOpBI Kak TOMOTEHHBIE Onpedenams TIOHATUS Peryasitupnbie: 5
3 HdemoHcTpanuu. cucrteMmsl. Pacmeopenue xax «pacTBOPBI» U 1. IlnannpoBsars cBOM ACUCTBHS B
Paznmuynas Guszuxo xumuueckui npoyecc. «pacTBOPUMOCThY. Knaccuguyuposams COOTBCTCTBIN C HIOCTABICHHON
pacTBOPUMOCTh PoJib BOJIBI B TIpOLIECCE BEIIECTBA 10 IPU3HAKY PACTBOPUMOCTH. | SAAA9CH U YCJOBUAMHU €€ pean3alni.
BEIIIECCTB B BOJE pacTBOpPEHUS BEIICCTB. Ompadsicams COCTaB PaCTBOPA C Ilo3HaBaTe/bHbIE:
Y UHBIX PacTBOPUMOCTD U MTOMOIIBIO MIOHATHH «MaccoBast A0S 1. OcymiecTBiATE CpaBHEHHE,
PacTBOPHUTEIISIX. KiIaccu(uKaIus BEIICCTB 10 BEII[ECTBA B PACTBOPE» U «MOAPHA KJ1aCCH(UKALIO, CAMOCTOSTENEHO
N3menenne oxp 3TOMY TIPU3HAKY: paCTBOPHUMBIE, KOHYEHMpayus 6euyecmea. BBIOHpasi OCHOBAHUS ¥ KPHTEPHH A
CKH BEIIECTBa MajaopacTBOPUMBIE 1 YKa3aHHBIX JIOTHUECKUX OTIEPAITHA.
Hpyu nepexone us3 HepacTBOpUMBIe. MaccoBast 10 2. CTpoHTb JIOTHYECKOE PacCykICHHE,
TBEPIOTO BEIIECTBA B PACTBOPE. BIUTIOYAIONIIEE YCTAHOBICHHE PHIHHHO-
COCTOsIHMS B Monsipnas konyenmpayust seuje cmeq. CJICICTBCHHBIX CBA3CH.
pacTBop Omauuue ceoticme pacmeo pa om KommyHnukaTupHele:
(Ha npumepe cynbdara | ceoiicme uucmozo pacmeo pumens u 1. PasBuBaTh yMCHHE POJYKTHBHO
menu (1), xmopuna DPaACMBOPEHH020 6euye Cmead. pasperarh KOH(bHHKTUH Ha OCHOBE y4era
kobGasera (I1)). Munepanvhbie 600bl KAk NPpUpooHvle HWHTEPECOB U MO3MIUI BCEX €ro
pacmeopel. YYaCTHUKOB.
JIMYHOCTHBIE:
1. ®opmMupoBaTh BEIPAKEHHYIO
YCTOHYHBYIO Y4eOHO-TTO3HABATEIHHYIO
MOTHBAIUIO YUCHHMS.
1 DJIeKTPOJIUTHI U [TonasiTre 00 PNIEKTPOIUTAX U Onpedensams TIOHATHUS PeryasiTuBHbIE:
4 HEAJIEKTPOJIUTHL. HeaneKkTpoauTax. OCHOBHBIE «INEKTPOIIUTHI, 1. BeiaBurars BepCHH PEIICHHS
JleMoHCTpanuu. ITOJIOKEHHUS TEOPHUH «HEDJIEKTPOIIUTHD, po0IIeMbI, 0CO3HABATH KOHCYHBIN
O06pa31bl BJIEKTPOJUTUYECKOM «AIIEKTPOJINTHYECKAS PE3YJbTAT, BLIOUPATH U3 MPEUIOKEHHBIX
BCIIIECTB- aucconuanuun. Mexanuzm U CCOLIMAIs . @OpMleupOSanb 1 UCKaTb CaMOCTOATCIIbHO CPEICTBA
3JIEKTPOJIUTOB U ouccoyuayuu 8euLecms. OCHOBHBIE I10JIOKEHUS TEOPUU HAOCTHIKCHHUS LEIIH.
HEDJIEKTPOJIUTOB. Dnexmponumuueckas OUccoyuayus AIIEKTPOJIUTUYE CKON 2. BHoCUTb HEOOXOXMMBIC KOPPCKTHBEL B
HccaepoBanue Kak pesynomam suopamayuu aucconuanum. Xapakmepuzoeamso JIEHCTBHE MTOCIIE ETO 3aBEPIICHUS Ha
DJIEKTPUUYECKOMN anexkmponuma. Cmynenyamas CIIOCOOHOCTH IIEKTPOJIUTA K OCHOBE €TO OLCHKHN 1 yHuE€Ta XapaKTepa




MIPOBOTUMOCTH
pacTBOpPOB
3JICKTPOJIUTOB U
HEDJIEKTPOJIUTOB.
3aBUCUMOCTH
CTENEeHN
AIIEKTPOIIUTHIECC
KO
JUCCOILIUAIIUN OT
KOHIICHTpAIlNH
BEILIECTBA B
pactBOpe

ouccoyuayus HeKmpoasumos.
Crtenenp IEKTPOIUTUYECKON
JIUCCOIIMAIINH.

CuiibHbIE U c1a0ble
3JICKTPOJIUTHI. YPaBHCHHUS
SJIEKTPOIUTUYECKON

aucconuanuu. [Tousitue o cpejne

pactBopoB (pH cpeodst).

OUCCOIMAIIMU Ha OCHOBE CTEIICHU
AIIEKTPOJIUTUYE CKOU
JOHUCCOITMAIINH.

3anucvieams ypaBHEHUS
AIIEKTPOJIUTHUUECKON
JIUCCOIUAINH, 8 MOM HUCTe
U cmyneHyamoti.

Habnooams u onucwvieams
JEMOHCTPAIMOHHBIN XUMHUYECKUMN
AKCTICPHUMCHT.

[

Kuciors! B cBeTe
TECOPUH
AIEKTPOITUTHIEC
KOM
JUCCOIHMAIINH.
JemoncTpanun.
Paz0aBnenue
KOHIICHTPHPOBaHH
Ol cepHOH
KHCJIOTBHI.
Obyenueanue
caxapa u
Yeonosbl,
KOHYEHMPUPOBAHH
ol ceprotl
KUCIOMOIL.
Bzaumooeiicmeue
KOHYEHMPUPOBAHH
ouu
pazbasiennou
A30MHOU KUCIOMbL
C Meoblo.
Komnexkmnus
MIPUPOTHBIX
OpPraHuYeCKUX
KHCIIOT.

JlabopaTopHbIe
ONBITHI. 6.
O3HaKOMJICHHUE C
KOJIJICKIIM €M

Omnpenenenue KUCIOT B CBETE
TEOPHUHU DIEKTPOIUTUUYECKON
nucconuanuu. Okpacka
WHIUKATOPOB B PacTBOpax
KuciaoT. O01Me XUMHUY€eCKUE
CBOICTBa HEOPTAHUYECKUX U
OpPraHWYECKUX KUCIIOT B CBETE
MOJICKYJISIDHBIX U HOHHBIX
MPEJICTaBICHUM:
B3aUMOJICHCTBHE C METaJLIaMH,
OKCHJIaMH Y TUAPOKCHUIAMU
METaJJIOB, COJISIMU. YCIIOBHS
BO3MOYKHOCTH MPOTEKAHUS
peakuui Mex1y
3JIEKTPOJIUTAMH.
Cneyuguueckue ceoticmea
a30MHOU, KOHYEHMPUPOBAHHOLL
CepHoll U MyPABLUHOU KUCIOM.

Xapaxmepuzosams KUCIOTHI B
CBETE TEOPUH IIIEKTPOIUTHIE CKOM
JIUCCOITHAIINH.

Paznuuams o0111€€, 0COOECHHOE U
€IMHUYHOE B CBOMCTBAX d30MHOU,
KOHYEeHMPUPOBAHHOU CEPHOU U
MYPasbUHOU KUCIIOT.

Ilposooums, nabnrOOamo u
onucvLI8amb XUMAIECKUHI
SKCIIEPUMEHT C TTOMOII[BIO
POIHOTO SI3bIKA U SI3bIKA XUMHH.

CJlIeJIaHHBIX OIIIMOOK.
Ilo3HaBaTeabLHBIE:

1. YMeTh onpeaessiTh BO3MOXKHBIC
HMCTOYHUKH HEOOXOIUMBIX CBEIEHUM,
MPOM3BOAUTH MOUCK HHPOPMAIIHH,
aHAJTM3UPOBATE U OLICHUBATH €&
JIOCTOBEPHOCTb.

2.000011aTh TOHATUA —
OCYILECTRIATH IOTHUECKYIO
OTepaIuio epexo/ia OT BUIOBBIX
MPU3HAKOB K POJIOBOMY MOHSATHIO,
OT IOHSTHUSA C MEHBIIIUM

00BEMOM K ITOHSTHIO C OOJIBIINM
00BEMOM.

KoMMmyHHKaTHBHBIC:
1.Opranu3oBbIBaTh U IUIAHUPOBATh
yaeOHoe

COTPYAHUYECTBO C YUUTENEM U
CBEPCTHHUKAMHU, OTIPEEIISATH LEIU 1
(YHKIIMH yYaCTHUKOB, CIOCOOBI
B3aUMOICHCTBHS; TUIAHUPOBATH 00IIHE
crocoObI paboTHI.

2. Bctynath B AMAJIOT, a TaKke
Yy4acTBOBATh B KOJUIEKTUBHOM
00CyXJIeHUU Ipo0dJIeM, y4acTBOBATh B
JIUCKYCCHU M apTyMEHTHUPOBATh CBOIO
MO3ULHUIO.

JInyHOCTHBIE:

1. ®opmMupoBaTh FKOJIOTHUECKOE
MBIIUICHAE: YMEHUE OIIEHUBAThH CBOIO
JESITETBHOCTD U MIOCTYIKH JPYTHX
JONIeN C TOYKU 3pEHHS COXPaHEHUS
OKpY>Karollen Cpebl.

2. ®opMHpOBATh OTBETCTBEHHOE
OTHOULICHUS K YYE€HHIO, TOTOBHOCTHU U
CIOCOOHOCTH, O0YYAOITUXCS K
CaMOPAa3BUTHUIO U CaMOOOPa30BaHUIO.




KHUCJIIOT.

[

OcHOBaHUA B
CBETC TCOPUH
3JICKTPOJIUTHUEC
KO
JUCCOIIMALHAH.
JemMoHcTpanmnu.
Komnexmus
menodei u
CBEXKEITOTyYeHH
BIX
HEPaCTBOPUMBIX
THAPOKCHUJIOB
Pa3IUIHBIX
METAaJLJIOB.
Peakiusa
HEeUTpaau3anuu.
ITonyueHue
HEPacTBOPUMOTO
OCHOBaHHI U
pacTBOpEeHHUE €TO
B KHCJIOTE.
Ionyuenue
amMmuaxa

u e2o
g3aumooeticmeue ¢
XJL0PO80O0OPOOOM
(«0vim Oe3 oensny).
JlabopaTopHsie
ONBITHI. 7.
ITonyuenue u
CBOMCTBa
HEPACTBOPUMBIX
OCHOBaHHH.

8. Os3HakomieHHe

C KOJUJIEKIIUEN
OCHOBAaHUU.

OmpeneneHre OCHOBAaHUN B
CBETE TCOPUH
AIICKTPOJIUTUYCCKOMN
mucconuanmu. Okpacka
WHJIMKATOPOB B pacTBOpax
menoyeit. Kimaccuduxamus
OCHOBaHMU MO MpU3HAKAM
pacTBOPUMOCTH B BOAE, HAIUYUSA
6 cocmaege amomog KUciopood.
OO0mme XUMHYECKHE CBOMCTBA
IIe109ei, HepacCTBOPUMBIX
OCHOBAHMI: B3aUMOJICUCTBUE C
KHUCJIOTaMH, KUCIIOTHBIMU
OKCHJIaMH, coJIsiMu. Paznoxenue
HEPacTBOPUMBIX OCHOBaHUM.
Bzaumooeticmeue wenouetl

C Op2aHUYeCKUMU COCOUHEHUAMU
(¢penonom, kapbonosvimu
xucnomamit). Ceoticmea
0eCKUCIOPOOHBIX OCHOBAHUIL
AMMUAKA U AMUHO8 8 CDABHEHU.

XapakTepu3oBaTb OCHOBaHUS B
CBETE TEOPUH IIIEKTPOIUTHIE CKOM
JIUCCOIIUALINU.

Paziauuare o01iee, oco0eHHOE U
€IVHUYHOE B CBOMCTBAX
THIPOKCHUIOB U OECKUCTOPOTHBIX
OCHOBaHMM.

[IpoBoauTh, HAOIOAATH U
OIIMCHIBATHE XUMHUYECKUI
AOKCTIEPUMEHT C TOMOIIIBIO
POIHOTO sI3bIKA U sI3bIKa XUMUH.

PerviasituBuble:

1. CamocTosTENEHO OCO3HABATH
IIPUYMHBI CBOETO YCIIE€Xa MM HEYCIeXa U
HaXOAWUTH CIIOCOOBI BBIXO/A M3 CUTYaluu
Heycrexa.

2. YuuThCs CaMOCTOSITENBHO CTaBUTh
HOBBIE yueOHBIC 1IETIH U 3a/1a4H, CTPOUTh
’KU3HEHHBIE TUIaHbl BO BpEMEHHON
NEPCIEKTHBE.

Ilo3HaBaTeJIbHBIE:

1. CTpouTh TOrHYECKOE PACCYKICHUE,
BKJIIOYAIOILEE YCTAHOBICHHE
MMPUYINHHO-CJIICACTBCHHBIX CBSI3EH.

2. OCyIIECTBIIATh paCHINPEHHBIH

MOWCK HH(OpMAITHH C

WCTIOJIb30BAaHUEM PECYPCOB ONOIHMOTEK
u UHTepHera

KoMMyHHKATHBHbBIE:

1. ®opmynrpoBaTh COOCTBEHHOE MHEHHE
Y IIO3ULIUI0, apTYMEHTHPOBATh U
KOOPJIMHUPOBATH €€ C MO3ULUAMU
NapTHEPOB B COTPYIHUUYECTBE NIPU
BBIpa00TKE 00IIEro pelIeHus B
COBMECTHOM JI€ATEIbHOCTH.
JINYHOCTHBIE:

1. BeicTpanBaTh cOOCTBEHHOE IIEIIOCTHOE
MHPOBO33PEHHUE: OCO3HABATH
MOTPEOHOCTH M TOTOBHOCTD K
€caM000pa30BaHUIO, B TOM YHCJIE U B
paMKax caMOCTOSITEIbHOM €S TEIbHOCTU
BHC IIKOJIBI.




Coiu B cBeTe
TEOpUH
AIIEKTPOIIUTHIECC
KO
JUCCOLIMAIINH.

JeMoHcTpauuu.
Komnexkmms comeit
pa3IuYHON
OKpAacKH.
Konmexkius
OHMOJIOrHYECKUX
MaTepHuasos,
COICPIKAIINX
KapOoHaT u
dbocdar xampus.
Konnekius
KOHJTUTEPCKUX
pBIXIUTENEH
TecCTa,
00BsACHEHNE
MIPUHIIATIA UX
NEUCTBUA U
JICMOHCTpAIUs
Pa3pBIXIUTEITHHO
W CIIOCOOHOCTH.
I"'amenue coabl
YKCYCOM.
KauecTBeHnbIe
peakiuu Ha
KaTHOHBI U
AHUOHBI.
BriTecHenue
MEJIM JKEJIEe30M U3
pacTtBOpa
cynbdara Meau
(1. Monyuenune
HOIMA CBUHIIA U
JIEMOHCTpAIUs
ero
pPacTBOPUMOCTH B
3aBUCUMOCTH OT
TEMIIEPaTyPhI

OrmpeneneHre CoJie B CBETe
TCOPHUH DICKTPOIUTHISCKOU
nuccormanuu. Kiraccupukarnus
coJieil: cpeiHue, KUCIbIe,
ocHOgHble. OOIIMe XUMUYECKUEe
CBOICTBA COJICH:
B3aUMO/JICHCTBHE C KHUCJIOTAMH,
mieJao4amMuy, MeTauiaMi U
COJISIMH. DJICKTPOXUMUYCSCKUN
PSiL HATIPSIKSHUH METaIOB U
€0 MCIIOJb30BaHHUE IS
XapaKTECPUCTUKHU
BOCCTAHOBUTEILHBIX CBOMCTB
MmeTaiioB. Ceoticmea Kucavix
conell.

IlpencraBurenu cojed u  UX
3HaUeHHWE: KapOOHAT KaJbIHs,
oprodocdar KambIus.

Kauecmeennvie peakyuu na
Xa0puo, cyivgham u kapoboHamaru
OMbI, KAMUOH AMMOHUS, KAMUOHDL
acenesza (1) u ocenesza (111).

Xapaxmepuzosams cOu B CBETE
TEOPUH IIEKTPOITUTUUECKOU
JIUCCOIUAIINU.

Pasznuuame o011ee, 0COOEHHOE U
eIMHUYHOE B CBOMCTBAaX

CpeIHUX U KHUCJIIBIX COJIEH.
Ilposooums, nabnrooams u
onucvl8amb XUMAYECKUHN
SKCIICPUMEHT C ITOMOIIBIO
POIHOTO SI3bIKA U SI3bIKA XUMUH.

PeryasiTuBHbIe:

1. BeraBuraTts Bepcum pemeHus
npo0eMbl, 0CO3HaBaTh KOHEUHBIN
pe3ynbTaT, BEIOUPATh U3 TPEIIOKEHHBIX
U MCKaTh CaMOCTOSTEIbHO CPEACTBA
JOCTHOKEHUSI LISIH.

2. [Ipu niIaHUPOBAHUU JTOCTHIKEHUS
eJIel CaMOCTOSITETTFHO, TIONHO H
aJIeKBaTHO YYHUTBIBATh YCIOBUS U
CpeACTBa UX JOCTHKEHHUS, BBLACTSTh
aJBTepPHATUBHBIE CTIOCOOBI JTOCTIDKEHUS
1LIEJIM ¥ BBIOUpATh HanboJee

3 PEeKTUBHBIN CTIOCOO.
Ilo3HaBaTeJIbHBIE:

1. ®opMupoBaTh YMEHUS
BOCTIPHHUMATH, TIepepadaThiBaTh
NPEABSBIATH HHHOPMALIUIO B
CJIOBECHOM, 00pa3HOH,
CUMBOIHYECKOH (popmax,
aHAM3UPOBATH U TepepadaThIBaTh
MONTy4eHHYI0 WHGOPMAIIHIO B
COOTBETCTBHH C TIOCTABJICHHBIMHU
3a/1auaMHu.

2. CTpOHUTSH JIOTHYECKOE PACCYXKICHUE,
BKITIOYAOIIIEe YCTAHOBJICHHE TPUINHHO-
CJIEICTBEHHBIX CBSI3EH.
KoMMyHHKATHBHBIE:

1. CtpouTs MOHATHBIE [UIsI TAPTHEPA
BBICKa3bIBAHUS, YUUTHIBAIOIIUE, YTO
napTHep 3HAeT U BUJIUT, a YTO HET.

2. AIeKBaTHO UCIOJIB30BaTh

peueBbIe CpeacTBa I

peleHHs Pa3THIHBIX
KOMMYHHKATUBHBIX 33134,

CTPOUTH CIIOXKHBIC

MOHOJIOTHYECKHE

BBICKa3bIBaHUSI.

JINYHOCTHBIE:

1. ®opmMupoBaTh OTBETCTBEHHOE
OTHOIIIEHHUE K YYCHHIO, TOTOBHOCTh U
CHOCOOHOCTH K CAMOPa3BUTHIO U
caMo00pa30BaHUIO Ha OCHOBE
MOTHUBAIIMU K O0YYCHHUIO U MTO3HAHUIO.




pacTBopa
(nmomyuenue
«30JIOTBIX
YETIyeK»).
JlaGopaTopHbIe
ONBITHL 9.
O3HaKOMJICHHE C
KOJUJTIEKIEr
MPUPOTHBIX
MHHEPAaJOB,
cozeprKammx
COJIH.

[

I'mpponus.
JeMoHcTpanuu.
Paznuuneie
ciaydau
TUAPOJIM3a Colei
Y IEMOHCTpAITUs
Cpenbl pacTBOPOB
C TOMOIIIBIO
WHIUKATOPOB Ha
npuMepe
KapOOHATOB
MIETOYHBIX
METAaJJIOB,
XJopuaa
aMMOHUS,
arierara
aMMOHUSI.
Tlonyuenue
ayemuiena
2UOPONUZOM
Kapouoa Kanvyus.
JlabopaTopHsie
onbIThI. 10.
UcnbiTanue
pacTBOpOB
KHUCJIOT,
OCHOBAHUU U
cosiei
WHJIUKATOpaMHU.
11. Paznuunbie
ciydau

I'maponus kak 0OMeHHOE
B3aMMOJICHCTBHUE BEIIECTB C
Booit. OOpaTUMBIii TUAPOITU3
COJIEH 110 TIEPBOI U
nocneoyiouum CTETICHSIM.
I'maponns nmo KaTHOHY ¥ AHUOHY.
HonHble 1 MOJEKYISIpHBIE
ypaBHeHus ruaponausa. Cpena
(pH) pacTBOpOB
TUJIPOIN3YIOIINXCS COJIEH.
HeobGpaTumeblii THIpOIN3 COCH.
Obpamumbiil 2udponu3s
Op2aHUYEeCKUX COCOUHEHUL KaK
0CHO8A OOMEHA 8eUecms 6 JICUGHIX
OpP2AHUZMAX.

Obpamumbiil euoponus AT® xax
O0CHOBA IHEP2eMUUEeCcK020 OOMEHA 8
JHCUBLIX OP2AHUIMAX.

Xapaxkmepuzoeams TUAPOIIN3 KaK

0OMEHHOE B3auMOJEIHCTBUE
BEIIIECTB C BOJOM.

3anucvieams ypaBHEHUS peaKkUUN

TUAPOJIN3a PA3IIUYHBIX COJICH.

Paznuuamo TUAPOJIN3 11O KaTUOHY

U aHuomy. I/lpedckaszvieams

Ppeaxyuro cpedvi 800HbIX pACTBOPOB

cosieil, 00pa30oBaHHBIX CUIIbHBIM
OCHOBaHHMEM H CJIA00M KHUCIOTOH,
CIIa0bIM OCHOBAHUEM U CUJILHOMU
KHCJIOTOM.

Packpvieams ponb 06paTuMoro
THJIPOJIH3a OPTaHHYECKUX
COEJMHEHMI KaK OCHOBBLI 0OMEHA
BEIIECTB B KUBBIX OpPTaHU3Max U
obparumoro ruaponnsza ATD kak
OCHOBBI SHEPreTHYECKOro 0OMeHa B
JKUBBIX Opranu3max. IIposooumo,
HabOI00amb U ONUCHLBANb
XUMUYECKUN SKCIIEPUMEHT C
TTOMOIITHI0 POTHOTO SI3BIKA W SI3BIKA
XHAMMWH.

PeryiasituBHble:

1.YuuTeIBaTh NpaBUiIO B INIAHUPOBAHUU
Y KOHTPOJIE CII0C00a PetieHws..

2. Beibop Haubonee 3 peKTUBHBIX
CIIOCOOOB pelIeHus 3a1a4.
Ilo3HaBaTenbHBbIC:

1.Mcnonp30BaTh HOMCK HEOOXOMMMOM
WHQOPMAIMH AJIS BEITTOJIHEHUST YIeOHBIX
3aJaHUH.

2. OCyIIeCcTBIATh aHAIN3 00BEKTOB C
BBIJICJICHUEM CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB/
aHAIM3UPOBATh, CPABHUBATB,
KJIACCU(HUIMPOBATH U 000011aTh (DAKTHI U
SIBJICHUSL.

KoMMYHHKATHBHBIE:

1.YuuteiBaTh pa3Hble MHEHUS U
CTPEeMSATCS K KOOPIUHAIIMH PA3INIHBIX
MO3UIIHIA B COTPYIHUYECTBE.

2. AZIeKBaTHO, OCO3HAHHO U
MTPOU3BOJIEHO CTPOUTH PEUEBHIE
BBICKa3bIBaHUS B YCTHOW U TMCHMEHHOM
peun.

JINYHOCTHBIE:

1. YMeTh COOTHOCUTE CBOM JIEHCTBHS C
MJIAHUPYEMBIMU PE3yJbTaTaMu,
OCYILECTBIATH KOHTPOJIb CBOEH
JIESITENBHOCTHU B MPOLECCE NOCTUKECHUS
pesynbrara.




THAPOJIN3a
comeit. 12.
I'mpponus
XIIOpUIOB

M aIleTaroB

IIEJTOYHBIX
METAIJIOB
19 TpaxkTnyeckas [IpoBOAUTH, HAGIIONATH U OMMCHIBATH XMMUYECKHH SKCIEPUMEHT IS
padora Ne 2. UIeHTU(UKAIIMA HEOPTAHUIECKUX U OP2AHUYECKUX COeOUHEHUT C TIOMOIIBIO
Peuienne KaueCTBEHHBIX PEaKIIMA.
DKCIIEpPUMEHTAIIBH
bIX 337124 Ha
MISHTU(PUKAITATO
HEOPraHUYECKUX U
opeanuyeckux
coedunenuii.
20 [losmopetiue u 0600wams 3HaHUS O KIACCU(PHUKALIUU U CBOMCTBaX OCHOBHBIX KJIac COB
p000Wenue memvl HEOPraHUYECKUX U OPraHuYe CKMX COEJAUHEHUMN B CBETE TEOPUH
«Teopus 3 BIEKTPOIMTHYECKON AUCCOLMALIHMN. Vemanaenueamo
PAEKMpOAUMULECKOU BHYTPHUIIPEIMETHBIE CBA3H MEXKJLy OPTAHUYECKON U HEOPTAHMYECKOH XUMUEH B
ouccoyuayuuy, cBeTe 0011ero, 0COOGEHHOTO M eMHHYHOTO.
no02comosKa K
KOHMPONbHOU
abome.
21 Konmponvhas IIposooumsb periekcHIo COOCTBEHHBIX JOCTHKEHHI B IO3HAHUH CBOIMCTB
o o
padoma Ne 2 no OCHOBHBIX KJIACCOB HEOP TAaHMYECKUX U OPraHMYECKUX COEIMHEHHI B CBETE
meme TEOPUH HIIEKTPOIMTHYECKON UCCONMAINN. AHAnu3upoeamo pe3ybTaThl
(«Onexmponumuiecka KOHTPOJILHON PaGOTHI ¥ BHICTPAMBATH Iy TH JIOCTHIKEHHS JKETAEMOTO YPOBHS
7 Quccoyuayusny. VCIIIHOCTH.
TEMA 4. XUMUUECKIUE PEAKLIAN
2 Kiaccudukarms Peaxyuu, uoywue 6e3 usmenenus PeryiasiTuBHbIE:
Knaccuguyuposams Xxumudeckue
2 XMMHUYECKHX cocmasa éeujecma. 1. PaboTas 10 11aHy, CBEPATH CBOM
N PEaKIUH 110 pa3IuYHbIM y
peaxuuii. Knaccudukanus 1o 4uciy u JECTBYS C LENBIO U, TIPU
OCHOBaHUAM. Paznuyamo
JlemoHcTpanuu. COCTaBy pearupyromnnx BEIICCTB HEOOXOAMMOCTH, UCIIPABJISATH OIIMOKH
0COOCHHOCTH KIIacCH(UKAIHN
DK30TepPMHUYHOCTD U IIPOJIyKTOB peakuuu. Peakuuu caxuii CaMOCTOSATENBHO.
peakIuu cepHoii pas3oKeHus, COEIUHEHUS, p . 2.KoppeKTupoBaTh JesATeNbHOCTD:
B OPraHUYECKON XUMUH.
KHUCJIOTHI C 3aMelleHusl U OOMEHa B . BHOCHMTH M3MEHEHMS B POLIECC C YUETOM
- Xapaxmepuzo6ams TEIIOBOM %
THJIPOKCHUIOM HEOPraHUYECKON XUMUHM. . BO3HHKIIHMX TPYJHOCTEN U OMIMOOK;
3P ekt XUMHUISCKUX peaKkuil u
HaTpHSL. Peaxyuu npucoedunenus, HaMe4aTh CIOCOObI MX YCTPAHEHHUS.
Ha €ro OCHOBE pa3INyarh SK30- U
DHIOTEPMUYHOC omuennenus, 3ameueHus u Io3HaBaTeabHBIE:

Th pEaKITNU

SHIOTSPMHUUCCKHE PCAKITHH.

usomepuzayuu 6 0p2aHull€CK012

1. ®opMupoBaTh YMEHHS yCTAHABINBATh




JTUMOHHOM
KHCJIOTBI C
TUpoKapOoHAaTo
M HaTpusl.
Bzaumooeticmeue
ANOMUHUSA C
cepotl.
Pasnosicenue
nepmaneanama
KaJus.
Bzaumooeticmeue
Hampus u
Kaavyust ¢ 60001L.

Bzaumooeticmesue
YUHKA C CONAHOL
KUCIOMOI.
Bszaumooeiicmeue
Jicenesa ¢
pacmeopom
cynvhama meou
(1.

Onwvimeol,
unIOCmpupyrouue
npa 6uno
bepmonne, —
obpazosanue
ocaoka, 2aza uiu
cnabo2o
99NeKMpPOoIUmAa.

xumuu. Peaxyuu nonumepuzayuu
KaK 4acmmulii CIy4ail peakyutl
npucoeouHerus. IK30- U
SHJIOTEPMUYCCKHUE PEaKIUH.
Tepmoxumuueckue ypasHeuus.
Pacuem xonuuecmea meniomul no
MePMOXUMUYECKUM YDAGHEHUSM.

Ompasicamo TennoBoU d3hPexT
XUMHUUYECKHUX PEaKI[Uil Ha TTUChME C
MMOMOIIBIO TEPMOXUMHUECKUX
ypaBHEHUH. [Iposooums pacueTsl Ha
OCHOBE TEPMOXMMHUYECKUX
ypaBHeHull. Habriodams u
onucvblgams IEMOHCTPAITUOHHBIN
XUMUYECKUI SKCTICPUMEHT.

CBSI3U MEX]Ty peallbHO HaOII0MaeMbIMHU
XUMHYECKHUMH SIBICHUSIMHU U
MPOIIECCaMU, MPOUCXOSIIUMU B
MHKPOMHUPE, OOBSCHATH MTPHINHBI
MHOTo00pa3us BEIICCTB.

2. ®opmupoBaTh yMEHHS 0E€30TIACHOTO U
3¢ (HEKTUBHOTO UCIIONIH30BAHIS
1m1abopaToOpHOTO 00OPYIOBAHUSI.
KoMMYHHKATHBHEIE:

1. [InannpoBats yuebHoe
COTPYIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMU; BIIAJICTh
MOHOJIOTHYECKOM 1 TMAJIOTUUEeCKOM
(hopMamMu pedr B COOTBETCTBHUH C
HOpMaM# POIHOTO SI3BIKA.
JIMYHOCTHBIE:

2. Pa3BuBaTh CrIoCOOHOCTB K CAMOOIIEHKE
Ha OCHOBE KPUTEPHS yCIICIITHOCTH
y4eOHOU AeITEIbHOCTH.




2 Karanms. Karanusaropsl. Katamnus. Xapaxmepuzoeéams Karaau3aTopsl
3 HAemoncrpauumu. Tomozennviii u 2emepozenublii U KaTaJIn3 KaK CIOCOOBI
Pasnoxenue Kamanus. YIIPaBIICHUSI CKOPOCTHIO
epoxenaa ITpuMepbl KaTaluTHYSCKHUX XUMHYECKON peakuuu. Ha ocHOBe
BOZopoaa ¢ MIPOIIECCOB B MPOMBIIIIEHHOCTH, MEKIIPEIMETHBIX CBsI3el C
[IOMOIIBEO TEXHUKE, ObITy. DEPMEHTHI U X Ouosnorueit ycmanasniueams
HEOpraHMIeCcKnx OTJIMYHSL OT HEOPTAHUYECKUX ob1iee, 0COGEHHOE U €IMHUYHOE
KaTaaMsaropos KaTaJIH3aTOPOB. anst pepMEHTOB KaK
(FeCI2, KI) u I[IpuMeneHune KaTaIu3aropoB U OUOJIOTHYECKUX KAaTaTu3aTopoB.
HPUPOSHBIX (bepMeHTOB. Packpvisams nx poib
00BbEKTOB, B OpraHMu3aIuy )KU3HU Ha 3eMile,
COAEpKaIIUX a TakKe B NULIEBOM U
KaTanasy (ChIpoe MEIUITUHCKOMN MPOMBIIIIIEHHOCTH.
MsICO, Ilposooumo, Habnrooamo u
KapToQeb). OnucvHI8amMb XUMUYECKUN
HH3”5”P0faH”e SKCIEPUMEHT C HOMOUIBIO
33“”/‘4009”0’”6””” POAHOIO SI3bIKA U SI3bIKA XUMMUHU.
Jrcenesza ¢ ConsHol
KUCTIOMOU ¢
ROMOWBIO
VpOmponuHa.
Konnexyus
nPOOYKMos
numarus,
NOJYYEHHDBIX C
HOMOWBIO
OH3UMOS.
JlaGopaTopHbie
onbITHIL. 13.
[Toryuenne
KHCIIOpOJIa ¢
MIOMOIIIBIO OKCHIA
mapranna (1V) u
Kamanasvl colpoco
Kapmoghes.
2 OO6parumocTh OOparumble U HEOOpaTUMbIE Xapaxmepuzo6ambs COCTOSHUS
4 XUMHYECKUX peakuuu. XuMHYIECKOe XUMHYECKOTO PABHOBECHS U
peaxkiui. paBHOBECHE U CIIOCOOBI €ro CIIOCOOBI €ro CMEIICHHS.
XuMHYECKOe CMELIEHUS Ha IIpUMepe Ilpeocka3zvieams HaTIpaBICHUE
paBHOBecCHE. rnony4deHust ammuaka. Cunmes CMEIICHUS XUMHUYECKOTO
JlemoHCcTpanum. AMMUAKA 8 NPOMBIULTEHHOCTIU. paBHOBECHS MIPU U3MCHESHU U
OO6parumeble Honsimue 06 onmumanvbHbix YCJIIOBUU MPOBEACHUS 00paTUMOM

PerviasiTuBHbIE:

1. KoppektupoBath paboTy 1o Xomy
BBITIOJTHCHUYS 33J[aHMsI [TPU YKa3aHUU eMy
Ha OIIMOKH H3BHE.

2. Unentudunmposars coOOCTBEHHBIC
MPOOJIEMBI U OIPE/ICIIATH TIIABHYIO
mpoonemy.

Ilo3HaBaTe/IbLHBIE:

1. OnpenensaTh MOHATHS, CO3/IaBATh
0000111eHS, yCTaHABINBATH AHAJIOTHH,
KJIACCU(PHUIMPOBATH, CAMOCTOSTEIILHO
BI)I6I/IpaTb OCHOBAHUA U KpI/ITepI/II/I JJIA
KIaccu(UKAIINHU, YCTAHABIHUBATH
MPUYHHHO-CIICICTBCHHBIC CBSI3H.

2. yMCeT BBIIIOJIHATH JIOTUYCCKHUC
JIeHCTBUS aOCTparupoBaHusl, CPABHEHHUS,
HaXOXKJICHHsI 00X 3aKOHOMEPHOCTEHA,
aHa/M3a, CUHTE3A.

3. BHocuUTh HEOOXOAUMBIE JOIIOIHEHHUS U
KOPPEKTHBBI B IUIaH U CIIOCO0 JICHCTBHS B
Cllydae pacxXoKICHHS dTajioHa ¢
peabHBIM JIEHCTBUEM U €0 MPOILYKTOM.

KomMMmyHHKaTHBHBIE:

1. IIpuHUMATE MTO3UIHIO COOECETHHKA,
MOHUMas MO3ULIUIO IPYroro, pa3jinyaTh B
€ro pedr: MHeHHe (TOUKy 3peHus),
JIOKa3aTeNIbCTBO (apTyMEHTHI), (haKThI;
THITOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O MPaBUIAX U
BOTIpOCax i 00CYXIeHUS B
COOTBETCTBHH C ITOCTABJICHHOU TIepeT
rpyMIoi 3aiade.

JInyHOCTHBIE:

1. JlemonCcTpHpOBaTH
WHTEJUIEKTYallbHbIE U TBOPYECKHE
CHOCOOHOCTH, OTBETCTBEHHOE
OTHOIIIEHUE K 00YUEHUIO,
[I03HABaTEJIbHbIE HHTEPECHI U MOTUBBI,
HalpaBiCHHbIE Ha U3yYCHHE MIPEIMETA;
OCO3HAIOT LIEHHOCTD 370POBOTO U
0e30macHOro oopasa KU3HU.




peakiuy Ha
npumMepe
MOJTYYCHHUS
ponanua
xkenesa (1) u
HaAOIIOACHUS 3a
CMEIIEHUEM
paBHOBECHS 110
WHTEHCUBHOCTH
OKpacku
MPOAYKTa
peakiuu npu
N3MEHECHUU
KOHIICHTPAIUHU
pearcHTOB U
MPOJTYKTOB.
Bausnue
memnepamypul u
oaeienust Ha
oumepu3ayuro
okcuoa asoma
(V).

YCA08UAX NPOBEOeHUs
MexXHONI02U4ecKo20 npoyecca.

XUMUYECKON peaKIuu.
Apeymenmuposams BbIOOD
ONTUMAJIbHBIX YCIOBUM
MMPOBENECHUS TEXHOJIOTHYECKOTO
npoiiecca.

Habniooams u onucvieams
JEMOHCTPaLlMOHHBIN XUMHUYECKUI
OKCIIEPUMEHT.

2. ®opMHpOBATH aJIEKBATHYIO
CaMOOIICHKY, 0CO3HAHHOCTh YUCHUS U
yueOHOM MOTHBAIINH, aCKBATHOC
pearupoBaHue Ha TPYIHOCTH.

3. ®opMHUPOBATh KPUTUICCKOE
OTHOIIICHHE K HH(POPMAITUH U
U30UPATENbHOCTD €€ BOCIIPUATHS,
yBa)XKEHHE K HHPOPMAIIUH O YaCTHOMN
JKU3HHU 1 HHHOPMAITHOHHBIM
pe3yabTaTaM JAPYrHx JIIOACH.




[621 \S]

OKHUCITUTETHLHO-
BOCCTaHOBUTEIb
HBIE PEaKIInu
(OBP).
JleMOoHCcTpanuu.
IIpocretimue
OKHCITUTEIbHO-
BOCCTaHOBUTEIb
HBIC PEaKIIUU:
B3aUMOJICUCTBUE
IIUHKA

C COJITHOM
KHUCJIOTOM U
)Kenes3a ¢
cynbdarom Meau
(11).
JlaGoparopHbie
OnbITHI. 14,
Peakius
3aMeIIeHHS MeTH
JKEIIe30M

B pacTBOpe
cynbdara Mmeau

(.

15. ITomyuyenue

CTrerneHp OKHCIICHUS U €€
omnpeznesieHre no Gopmysie
COCMHCHHUSI.

OKHUCIUTEIBLHO-
BOCCTAaHOBUTEIILHBIC PEAKITHH.
OKHCIIUTENb U BOCCTAHOBUTEII.
OKHCJIEHHE U BOCCTAHOBJIEHHUE.
CocraBieHre ypaBHEHHH
OKHMCIIUTEIBLHO-
BOCCTaHOBUTEIbHBIX PEaKIIUN
METOJIOM JIEKTPOHHOTO
Oamanca.

Xapaxmepuzosamo
OKHCIIUTEIbHO-
BOCCTAaHOBUTEIILHBIC PEAKIINU
KaK OpOIECChI, MPU KOTOPHIX
U3MEHSIIOTCS CTEIIEHU OKHUCIICHUS
aTOMOB.

Cocmasnsame ypaBuenuss OBP

C IIOMOLIBIO METOAA
3JIEKTPOHHOTO OaraHca.

Ilposooums, nabarooams u
onucvleamb XUMAYIECKUHN
SKCIIEPUMEHT C TTOMOII[BIO
POIHOTO SI3BIKA M SI3bIKA XUMHH.

PeryjsiTuBHBIE:

1. OcymiecTBasTh KOHCTATUPYIOIIUN U
MPEABOCXUIIAIOIINI KOHTPOJIb 10
PE3yNBTaTy | IO CIIOCO0yY IEeHCTBUS;
aKTyaJIbHBI KOHTPOJIb Ha YPOBHE
MIPOU3BOJILHOTO.

Ilo3HaBaTeabHbIE:

1. Co3maBaTh U mpeoOpa3oOBLIBATH
MOJICTTH M CXEMBI JUTsI pEIICHIS 3a1ad.
KoMMYHHKATHBHBIE:

1. ®opmynmpoBaTh COOCTBEHHOE MHEHHUE
U IMO3UIHI0, apryMCHTHUPOBATh U
KOOPAMHUPOBATH €€ C MO3ULIUSIMU
napTHEPOB B COTPYAHUUYECTBE IIPU
BBIpabOTKE 00IIEro pelIeHus B
COBMECTHOH IEATETbHOCTH
JIMYHOCTHBIE:

1. ®opMHpOBATH 3KOJIOTHYECKOE
MBIIUJICHUE: YMCHHUE OLI€CHUBATH CBOIO
JeSITETBHOCTD U MIOCTYIKH APYTHX
JIONIeN C TOYKHM 3pEHUS COXPaHEHUS
OKpY>Karollen Cpebl.

BOJIOpOJIa
B3aHMMOJCHCTBUE
M KHCJIOTBI C
LIUHKOM.

2 DnexTponus. DJIEKTPOIU3 PAaCTBOPOB U XapaxTepu3oBaTh IECKTPOIU3 KaK PerynsituBneie:

6 JdeMoHcTpanuu. pacruiaBoB IEKTPOIUTOB HA OKHUCJINTEIbHO- 1.IIporuosupoBsars pe3ysbrar B
Monens MpUMepe XJIO- pyjia HaTpHsl. BOCCTaHOBUTEIBHBIN ITPOIIECC. OCHOBHOM y4eOHBIX (110 06pasLy)
JNIEKTpOJIMU3epa. DIEKTPOIUTHYECKOES MOTyUCHHE [Ipencka3piBaTh KaTOMHBIE U 3a/laHuH, IIITaHUPOBATh AJITOPUTM €ro
Monens amomunus. [IpakTuyeckoe aHOIHBIC TIPOIIECCHI U OTPaXKaTh BBIIIOJIHCHHS.

DJIEKTPOITU3HOMN 3HAYECHHUE DIICKTPOIIU3A. WX Ha MUChME ISl PAcIUIaBOB U 2. CoorHOCHTD TIPOMEXKYTOHBIC 1
BaHHBI JJIsI Tanveanonnacmuxa u BOJIHBIX PaCTBOPOB 3JIEKTPOIIUTOB. KOHEYHBIC PE3YJIBTAThl CBOCH
NOJy4YeHUs 2a/IbEAHOCNE2UA. PackpbIBarh MpakTUYECKOE ACSTEIILHOCTH C LENBIO MM C 00pa3Lom,
AIIIOMUHUSL. 3HAYCHUE DJICKTPOJIH3a. HPCIIOKCHHBIM YINTEIICM.




OO61mine cBOWCTBA
METaJLIOB.
Koppo3sus
MmeTaioB.JleMon
cTpalum.
BsaumopeiictBue
HaTpUs U
CYPBMBI C
xJyiopoM. ['openue
MarHusi 1
AITFOMUHUS B
KHCJIOpO/IE.
Bzaumooeiicmsue
Mmeou

c
KOHYEHMPUPOBAHH
bIMU CEPHOU U
A30MHOU
KUCTIOMAMU.
JleMOHCTpaLMH.
Pesynbrarsl
KOPPO3UH
METaJUIOB B
3aBUCUMOCTH OT
yCJIOBUH ee
MIPOTEKAHUS

JlabopaTopHbie
ONBITHI. 16.
O3HaKOMJIEHHE C
KOJIJICKITHECH
METaIOB.

ITonoxxeHne METaIIOB B
[Tepuoanueckoit cucreme u
0COOCHHOCTH CTPOCHUS UX aTOMOB
1 KPUCTAJUIOB; 00mne (hH3HmIecKue
CBOICTBAa METAJIIOB (TIOBTOPEHUE).
OO0mue XUMHYECKHE CBOMCTBA
METaJJIOB KaK BOCCTAaHOBHUTECIICH:
B3aMMOJICHICTBHE C HEMETaJLIaMH

(rajoreHamu, cepou,
KHUCIIOPOAOM), B3aUMOJICUCTBUE
MICITOYHBIX u
IIEJIOYHO3EMEJIbHBIX METaJIOB C
BOJIOM.

CBoiicTBa, BEITEKAIOIIIHEC U3
TOJIOKECHHS METAJIJIOB B
AIIEKTPOXUMHUUECKOM PSITY
HarpspKeHus (B3auMoJeNcTBHE C
pacTBOpamMu KUCIIOT

u coseit), metamnorepmusi. Oduyue
Cnocobbl NONYHEHUsE MEMAILLOE.
[TousiTHE O KOPPO3HH METAIIIOB
KaK OKUCIUMEIbHO-
80CCMAHOBUMETLHOM NPOYecce.
CriocoOFBI 3aIIuTEI OT HEe.

Obobwams 3HAHUS U JC)IaTh
BBIBOIBI O 3aKOHOMEPHOCTSIX
MOJIOKEHUS U U3MEHEHHI CBOMCTB
METAJUIOB B TIEPUOIAX U IPyHIIax
ITepuonuyueckoit CUCTEMBI.
Xapaxmepuszosams obITHE
XUMHUYCCKHE CBOMCTBA METAJLJIOB
KaK BOCCTaHOBHUTEJCH Ha OCHOBE
CTPOCHUS UX aTOMOB 1
MOJIOKECHUS METaJIOB B
AIIEKTPOXUMHUYECKOM PSAY
HATIPSIKESHUS.

Ilposooumu, Habnrooamo u
onuceleams XUMAYECKUN
AKCIIEPUMEHT C TTOMOIIIBIO
POIHOTO SI3BIKA M SI3bIKA XUMHH.
Xapaxkmepuzoseams 1 ONIUCHIBATD
KOPPO3HUIO METAIIOB KAK
OKUCAUMENIbHOBOCCNAHOBUMENbHBI
npoyecc ¥ CoCoObI 3aIUTHI
METAJLIOB

OT KOPPO3HH.

Ilo3HaBaTe/ibHBIE:

1.IIpuMeHsITh METOIBI
MH()OPMAITMOHHOTO TIONCKA, JOOBIBACT
HOBBIC 3HAHUS, B TOM YHCJIC C TIOMOIIBIO
KOMITEFOTEPHBIX CPEJICTB.

2. Beioupaet nantoiee 3 GekTuBHbIC
CIIOCOOBI peleHns 3aa4d B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBUH.

KoMMmyHHKaTHBHBIC:

1. OpranuzoBblBaTh U  IUIAHUPOBATh
yueOHOE COTPYAHHYECTBO C yUUTEIEM H
CBEPCTHUKAMH, ONpENeNATh LEIH U
¢byHKIHN Y9aCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBHSA; IUIAHUPOBaTH OOLIHE
CIoCcOOBI PadOTHI.

2. YUuThIBaTh pa3Hble MHEHUS U
CTpEeMUTCS K KOOPAWHALINHN Pa3InIHbIX
MO3UIIUI B COTPYIHUYECTBE.

JIMYHOCTHBIE:

1.®opMupOBaTh CAaMOYBaKEHUE U
SMOILMOHAIEHO-TIOJIOKHUTEITHLHOE
OTHOIIIEHHUE K ce0Oe, BUIHBI TOTOBHOCTH
OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO
MTO3UIIHIO0, KPUTUIHOCTH K CBOUM
MOCTYIIKaM ¥ YMEHHE aJIeKBaTHO UX
OIICHUBATbD.

2. ®opMHUpPOBaTh TOTOBHOCTH K
nepexoay K caMooOpa3oBaHUIO

Ha OCHOBE y4eOHO-

MMO3HABATEILHOU MOTHBAIINH, B

TOM YHUCJIE TOTOBHOCTH K

BEIOOPY HAITpPaBICHUS

po(UIBLHOr0 00pa30BaHMsL.




N

OO0me cBOMCTBa

XHUMHUYECKHE CBOMCTBA

Xapaxmepuzosams o01ne

PervisiTUBHBIE:

8 HEMETAaJJIOB. N . 1. Pa3BuBaTh yMeHHE CAMOCTOSITETILHO
HEMETAJJIOB KaK OKUCIIUTEICH. XHMHUYECKUE CBOHWCTBA
JemoncTpanumu. . . aJIeKBaTHO OLICHWBATh NPAaBUIILHOCTh
. BzaumoneiicTBue ¢ MeTaaiamMu, HEMETaJJIOB KaK OKUCIUTENEH U .
Bsaumogneiictue N BBITIOTHEHUS ACUCTBUS M BHOCUTH
BOJIOPOJIOM U IPYTUMHU BOCCTaHOBUTEJIEH Ha OCHOBE
HaTpUs U . HEOOXOIUMBIE KOPPEKTHUBEI B
. Hemertanamu. CBoicTBa CTPOEHHUS UX aTOMOB U
CYPBMBI C CEpOH. WCTIOJIHEHHE KaK 110 X0y €ro
HEMETaJIJIOB KaK MOJIOKEHHSI HEMETAJIJIOB B PSLY N
T'openne ceps, N peanu3anuy, Tak ¥ B KOHIIE IeHCTBUSI.
BOCCTaHOBUTEJEH. AIEKTPOOTPHUIATEIIHHOCTH.
yrist 1 pocdopa BaaMoneHeTRIe ¢ IhOCTLIMI I Ilo3HaBaTeJbHbIE:
B KUCJIOpOJIE. & p Habniooame u onucvisame 1. Co3naBath, IPUMEHSATH U
9 CJIOKHBIMU BEIIECTBAMU- -
Bszaumonelicteue t 06 XUMHUYIECKHUU SKCIICPUMEHT C npeoOpa3oBbIBATh 3HAKK M CUMBOJIBL,
. OKHUCIIUTEISIMU. as
XJIOPHOM BOIBI C b HNOMOIBIO POAHOTO A3bIKA U MOJIEJIA ¥ CXEMBI JIJISl pEIIeHUs] yIeOHbIX
XapakmepucmuKka eaio2eHos. S3BIKA XAMUH
pacTBOpoM . Y TI03HABATENILHBIX 33/1a4.
Opomuna u KomMyHUKAaTHBHbBIE:
noaua Kajust 1.Bnagetb 1uanoru4eckou pevsto,
(Harpus). BBITIOHSSI Pa3IMdHbIC POJIM B TPYIIIE,
JlaGopaTopubie yYMEET COTPYJHHYATh B COBMECTHOM
ONLITHL 17 penieHnu npoOIeMsbl (3a1a4m).
O3HaKOMJICHHE C M
KOJUICKIIHEit 1. HpI/IMeHHTIi MOJTy4YeHHBIC 3HAHUS B
HEMETAILIOB. MOBCEHEBHOM JKMU3HHU.
2 Tenemuueckas . PeryiasiTuBHble
[lonsiTHe 0 TEHETUYECKOH CBSAZH U Xapaxmepuzo6amb TEHETHIECKYIO
9 CB513b MEAHCOY . 1. KoppekTrupoBaTh eI TeNbHOCTD:
TeHETUYECKOM psijie. | eHeTrueckuit CBSI3b MEXKJTy KllacCaMu
Kaaccamu BHOCHUTBH H3MEHEHHSI B IPOLIECC C YIETOM
pSI MeTaJula ¥ HeMeTaa. OpraHUYeCcKUX U HEOPraHUUECKUX N
HeOp2anu4eckux u . BO3HUKIINX TPYAHOCTEH U OIIHNOOK.
OCo0OeHHOCTH TeHETHYECKOTO psijia COCJIMHEHWI 1 OTpaXKaTh ee Ha i
OpP2aHUYECKUX N 2. CocTaBIATh TUIaH OTBETA; paboOTaTh C
Y TEHETHUYECKOW CBS3U B MUCbMe
sewjecms. N . TEKCTOM Taparpada u ero
OpPTaHUYECKON XHUMHUH. C TIOMOIIIBIO0 00OOIIEHHOH 3amcu i
Lemoncmpayuu. KOMIIOHEHTaMH;
B3anMocBsI3b HEOPraHMUYECKUX U «IIETIOYKH TIEPEXOIOBY.
Ilpaxmuueckoe 3. ®opmynupoBarh yueOHYIO 3a1a49y Ha
OpPTaHUYECKUX BEIIECTB. Konxpemuszuposams Takue MemouKkn
ocyuecmeierue . OCHOBE COOTHECEHHS TOTO, UTO yXKE
YPaBHEHUSIMU XUMUYECKHX PEaKIHA.
nepexooos: W3BECTHO YYalllUMCSl, U TOTO, YTO eIlle He
1.Cu0Cu0O W3BECTHO.
CuSO4 0O Cu
[ Ilo3HaBaTe/IbHBIC
Cu(OH)2 1. YMeTh caMOCTOSTENBHO IJIaHUPOBATh
O MYTH JOCTHXKEHUS LeJIeH, B TOM YHCIIe
CuO aNbpTepHATUBHBIE, OBIIAJICHHE YMECHUEM
2. PO P205 0O COTIOCTABIISITH SKCIIEPUMEHTALHBIC U
H3PO4 [ TEOPETUYECKHE 3HAHUS C 00bEKTUBHBIMU
Ca3(P0O4)2 peanusMu )KU3HU.
3. C2H50H O
C2H4 [ 2. Wctionp30BaTh pUeMBbl pabOTHI ¢

C2H4(OH)?2

uHpopmMarmei (MoucK 1 0Toop




0 0 HMCTOYHHUKOB HEOOXOIUMON HH(POPMALIUH,
CH3COOH cucTeMaTu3anys HHPOpMaIHn).
C2H4Br2
3 IIpakTuyeckas I 1 5 61100 KoMMyHHKATHBHbIE
SHETHYECKas CBSI3b MEK N
0 paGora Ne 3. Ay pO6OOUND, HAOTIO amzz U 1. Branets MOHOIOTUYECKOM U
KJIacCaMH HEOPTaHWYECKUX U ONUCHIBAMb XUMUUECKUH JMATOTHUECKOH hOPMAMH PeuH B
FaHUYECKUX B TB.
OpraHuyec eriec SKCIECPUMEHT ISl NOATBEPIKICHHS COOTBETCTBHH ¢ HOPMAMHU POTHOTO
TCHETHHECCKON CBA3N MEXITY SI3BIKA; BBIPAXKAaTh CBOW MBICIIH C
KJlaccamit HeOpraHMHCCKHX 1 JOCTATOYHOH MOTHOTON U TOUHOCTBIO;
OPTAaHIHECCKHIX BCIICCTB. 2. ®opMUpOBaHUE YMEHUS CITyIIaTh
YUUTEINS, BECTH IUAJIOT C yUUTEIIEM U
JIPYTUMU y4aIluMUCs.
JIMYHOCTHBIE
1. IIposIBNSITH OTBETCTBEHHOE OTHOILIICHHE
K 00y4EHUIO, YBAXKUTEIHHOE OTHOLICHUE
K CTapIIuM F MJIaJIINM TOBapHUIIaM;
0CO3HAaBAaTh IIECHHOCTH 3I0POBOTO U
Oe3omacHOro o0pasa KU3HH._
31 IloBTOpeHue u
OO6o0mars 3HaHUS O KJlaccu(PUKaIMU U 3aKOHOMEPHOCTSIX MPOTEKAHUSI
0000IIIEHNE TEMBI . - o
XUMHUYSCKUX PEaKIMil B OPraHNYeCKON M HEOPTaHUYECKON XUMUM.
«XHUMHUUYECKUE N
RV— 'YcraHaBIMBaTh BHYTPHUIIPEAMETHBIC CBSI3H MEXKy OPraHUYECKON U
’ HEOPraHWYECKON XUMHEN B CBETE 00IIEro, 0COOEHHOTO U €IMHIUYHOTO.
IMOJITOTOBKA K
KOHTPOJIBbHOU
adore.
32 KouTponpHast .
paGora Ne 3 o IIpoBoauTk pedrexcnio cOOCTBEHHBIX TOCTHKEHUHN B TO3HAHUH
oMo h KIacCU(UKAIUHA U 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHYECKUX PEaKIuii B
OpPraHUYEeCKO U HEOPraHWYEeCKOW XUMHHU. AHATU3UPOBATh PE3YIbTaThl
«XHUMHUYECKUE -
RY— KOHTPOJBbHOU paOOThI U BRICTPAUBATH ITYTH JIOCTHKCHUSI KEIIaeMOTO
YPOBHSI YCIICIITHOCTH.
33- 3
amura
34 tH
CPYIIOBBIX U
WHIMBUY JTbHBIX

IMPOEKTOB.




OCHAILIEHME YYEBHOI'O ITPOLECCA

Y4eOHO-METONNYSCKUH KOMIUIEKT JUISI M3yYeHHsI Kypca XuMuu Ha 06a3oBoM ypoBHe B 10—11 kiaccaxX, CO3aHHBII aBTOPCKUM
KOJUIEKTUBOM nof pykoBojicTBoM O. C. 'aOpuensina, COAEpKUT, KpOME YUEOHUKOB, YUEOHO-METOJIMYECKUE U AUAAKTUYECKHUE MMocoOusl, TeTpaau
JUJTSL BBITIOJTHEHUSI Ta00PATOPHBIX U MPAKTUUYECKUX paboT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiace»

1. Xwmwusa. bazosswiii ypoBenb. 10 wiacc. Yuebnuk (aBrop O. C. ['aGpuernsin). 208 c.
Metonuueckoe nocooue. bazoerii ypoeHsb. 10 kirace (aBropsr: O. C. 'aGpuernsia, C. A. Ciagkos). 192 c.
Kuura gns yuurens. ba3osslit ypoBens. 10 kiace (aBropsl: O. C. N'abpuensiu, U. I. Octpoymos, C. A. Crnaakos). 240 c.
Pa6Gouas Terpans. bazoBeiii ypoBenb. 10 xitacc (aBropsr: O. C. M'abGpuensin, C. A. Cnagkos). 144 c.
KontponbsHable 1 npoBepouHbie padoThl. ba3osreiii ypoBens. 10 kitacc (aBropsl O. C. 'abpuensia u np.). 256 c.
6. Opranmdeckasi XMMHS B TeCTaxX, 3a7a4ax, ynpaxxHeHusx. bazossriit yposens. 10 kitace (aBropsr: O. C. I'abpueinsin, U. I. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHWYECKHUU IKCIIEPUMEHT B mIKoJie. ba3osrwiii ypoBeHnb. 10 kitacc (aBropsl: O. C. I'abpuernsiy, J1. I1. Batnuua). 208 c.
8. Terpanp Ans olleHKH KaduecTBa 3HAHUM 10 xuMuu. ba3o-Bbiil ypoBeHsb. 10 kiace (aBTopsl: O. C. 'abpuensu, A. B. Kymioa). 112c.
9. Xwumwus. bazosiii ypoens. 10 kitacce. DnexkTpoHHast popma ydeOHHKA.

ok~ W

VMK «Xumus. ba3oselii yposess. 11 kimace»

=

Xumus. bazoserii ypoenb. 11 wimacc. Yuebnuk (aBrop O. C. ['aOpuensn). 224 c.
Metonuueckoe nocooue. ba3oerii ypoeHsb. 11 knacc (aBropsl: O. C. IN'abpuensu, C. A. Cnagkos). 160 c.

Kuura qns yaurens. bBa3zoBerii ypoBess. 11 kiace (aBropsr: O. C. IN'abpuensia, 1. I. Octpoymos, C. A. Cnankos). 272 c.

Pa6ouas Terpans. bazoserit ypoBenb. 11 kmace. (aBropsr: O. C. IN'abpuenss, C. A. CiagkoB). 176 c.

KonTponbHabie 1 mpoBepouHble paboThl. ba3ossiit yposens. 11 kitace (aBTopsl: O. C. 'abpuenss u ap.). 224 c.

OO0mas XxuMus B TecTax, 3ajadax, ynpaxaeHusx. 11 kiracc (aBropel: O. C. I'abpuensu, U. I. OctpoymoBs, A. I. BBenernckast). 304 c.
Xumuyeckuit skcniepuMedT B mkone. 11 kimace (aBropsel: O. C. IN'ab6puensu, U. I. Octpoymos). 208 c.

Terpans U OIIEHKH KadeCcTBa 3HAHWH Mo XuMuHU. ba3oBerii ypoBeHb. 11 kitacc (aBropsl: O. C. NabpuernsH, A. B. Kynmosa). 112 c.
Xumus. bazoBelil yposenb. 11 kitace. DnexkTpoHHas ¢popMa yueOHHKa.

©oN kW N

NudopmanmonHslie cpencTaa

HuTepHeT-pecypebi:

1. http://www.alhimik.ru IIpeacraBieHbl ciieayroye pyOpHKH: COBETHI AaOUTYPHUEHTY, YUUTEIIO XUMHHU, CIIPABOYHUK (OYE€HBb OOJIb- I1ast
HOI[60pKa Ta6JII/II_[ " CITpaBOYHBIX MaTepI/IaHOB), BCCClJIasdA XUMUs, HOBOCTH, OJIMMITHMA/Ibl, KYHCTKaMcCpa (Macca HMHTCPCCHBIX UCTOPHUYC- CKUX
CBEJICHUI).



http://www.alhimik.ru/

2. http://www.hij.ru/ XKypnaan «Xumusi 1 >kM3HB» TIOHITHO U 3a- HUMATEJIbHO PACCKa3bIBaCT 000 BCEM HHTEPECHOM, UYTO MPOUCXOAUT B HAyKE
U B MHPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry—chemists.com/index.html DiexrponHbIi KypHaT « XUMHUKH U XUMUSD, B KOTOPBIX MPEICTABICHO MHOYKECTBO OITBITOB
[0 XUMHUHU, 3aHUMATEIIbHONU HH(OPMAINH, TO3BOJISIIOINICH YBIICUb YUCHUKOB SKCIICPUMEHTAILHOM YaCThIO ITPEIMETA.

4. http://c-books.narod.ru BceBo3moskHast iuteparypa mno Xvu- MUH.

5. http://www.drofa-ventana.ru M3sectHoe M31aTEIbCTBO yueO- HOM JIuTepaTyphbl. HOBUHKH HAy4YHO-IOMY/ISPHBIX U 3aHUMATEIIbHBIX KHUT I10
XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIA MOPTAJI CO CChUIKAMU Ha 00pa30oBaTe/IbHbIE CANTHI 0 XUMHHU.

7. www.periodictable.ru Coopuuk crareii 0 XMMHYECKHUX 3JIEMEH- TaxX, HIUTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.



http://www.hij.ru/
http://chemistry/
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

[TOACHUTEJIbHASA 3AIIMCKA

Pabouass mporpamma coctasieHa juisi pabotel mo yueOnukam O. C. IN'abGpuensna «Xumus. bazoBwiii ypoBenb» aist 10, 11 kiaccos.
Pabouas nporpamma cpegHero (IoJIHOro) o01Iero o6pa3oBaHus MO XUMHUHU COCTaBJIEHA HA OCHOBE

o ®denepanbHbIii 3ak0H «O06 oOpazoBanuu B Poccuiickoit @eneparumn» 29 nexadbpst 2012 . Ne 273 -D3

e @enepanbHOro rocyIapCTBEHHOIO CTaHAapTa CpeaHEro(IoJIHOro) oOpa3zoBaHUsA( yTBEpXkKeH npukazoM Munoonayku Poccun ot 17 mas 2012
r. Ne 413

e . [IpumepHOIl IporpamMmsl 110 yueOHOMY OpeaAMETY « XUMUSD)

[Iporpammebl cpeanero( mojiHOTO) o01Iero oopazoBanus . ba3oBelil ypoBeHb « aBTopckasi mporpamma O.C. I"'abpuensina .
B cootrBercTBUM ¢ DBVYII kype» xumus» usydar 1 yac B Hezelro, oot oobem 35 Jacos.

esan n3yyeHusi XMMHHU B CpeHeil (IIOJIHOI) HIKOJIe:

* (bOpMI/IpOBaHI/Ie y O6yanOHII/IXC$I YMCHUA BUACTH U TIOHUMATh ICHHOCTD O6pa30BaHI/I${, 3HAYMMOCTb XUMHNYCCKOI'O 3HAHUA I KaXX10I'0
YCJIOBCKA, HE3aBUCHUMO OT €TI0 HpO(i)eCCHOHaHBHOﬁ ACATCIBbHOCTU,

+ ¢dopMupoBaHHE y OOYJaIOIINXCSI YMEHHUN pa3indaTh (pakThl U OIEHKH, CPABHUBATh OLIEHOYHBIEC BHIBObI, BUJETh UX CBSI3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPHUEB C OIMPEJICICHHON CUCTEMON [IEHHOCTEN, (OPMYyIHUPOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3HUIIHIO;

« (dopMupOoBaHHE y 00YyUaIOIINXCS IIEJIOCTHOTO MPEACTABIICHUSI O MUPE U POJIM XUMHUH B CO3[JaHUH COBPEMEHHOM €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA; YMEHUS OOBSICHATh OOBEKTHI U MPOLIECCHI OKPYKAIOIIEH JeiCTBUTEIbHOCTH — MPUPOTHON, COIIUATBHOM, KYJIBTYPHOM,
TEXHUYECKOU Cpeabl, — UCIIONb3YS VI 3TON0 XMMHUYECKHUE 3HAHUS;

*  TpuoOpeTeHre oOydarolIMMUCS ONbITa Pa3HOOOpa3HOU JA€sTEIbHOCTH, ONBbITA TIO3HAHUS U CAMONO3HAHMS; KJIFOYEBbIX HABBIKOB,
HMEIOIINX YHUBEPCAILHOE 3HAUCHHUE JJIs1 Pa3JIMYHBIX BUJIOB JIESTEIILHOCTH (HABBIKOB pEIIeHUsI TPOoOJIeM, IPUHITUS pELLIEeHUH, TOUCKa, aHaIu3a
u 00paboTKN MHPOPMAIIUY, KOMMYHHKATUBHBIX HAaBBIKOB, HABBIKOB N3MEPEHUI, HABBIKOB COTPY/IHUUYECTBA, HABBIKOB 0€30M1aCHOI0 OOpaIIeHUsI C
BEIIIECTBaMHU B TTOBCEHEBHOM KU3HU).

LleHHOCTHBIE OpPHEHTUPHI COAEpP)KaHUSI Kypca XHMMUHM B cpegHed (IIOJIHOM) IIKOJIe HEe 3aBUCSIT OT YPOBHSI M3YUYEHHUS] U OINPENESIOTCS
crieu(PUKON XMMHUHU KaK HayKU. [TOHSATHE «IIEHHOCTB)» BKIIIOYAET €IMHCTBO OOBEKTUBHOIO (CaM 0OBEKT) U CyObEKTHBHOTIO (OTHOIIIEHHE CyObeKTa
K OOBEKTY), ITIOITOMY B Kaue€CTBE ILIEHHOCTHBIX OPUEHTHPOB XMMHUYECKOIO OOpa30BaHUSl BBICTYNAIOT OOBEKTHI, U3yUaeMbl€ B Kypce XUMHH, K
KOTOPBIM Yy ydamuxcsi GopMupyeTcsl IEeHHOCTHOE OTHoIIeHHue. [Ipu 3ToM Beayllyro pojib UTparoT MO3HABATEIbHBIE IIEHHOCTH, TaK KaK JIaHHBIN
Y4eOHBINH IpeAMET BXOAUT B IPYHITy IPEIMETOB IMO3HABATEIBHOIO IIUKJIA, IJIaBHAS LIEJIb KOTOPBIX 3aKJIIOYAETCS B U3yUYECHHUH HPUPOIBI.

OcCHOBY MO3HABATEJIbHBIX [IEHHOCTEN COCTABIISIIOT HAyUYHbI€ 3HAHHWsI, HAyYHbIE METO/IbI II0O3HAHUS, a IIEHHOCTHBIE OPUEHTALINU, (POpMUpYyEMBbIE
Y yUYalIMuxcs B IIPOLIECCE U3YUEHUSI XUMUU, TIPOSIBIISIFOTCS

* B IMIpU3HAaHWHU ICHHOCTHU HAYYHOI'O 3HAHUS, CTO Hp&KTH‘-ICCKOfI SHAYMMOCTHU, JOCTOBCPHOCTHU;
* B ICHHOCTHU XUMHUYCCKHUX MCTOAOB UCCICA0BaAHUA KUBOM M HEKUBOM OpUupoabI;

* B IIOHMMAaHHU CIIOKHOCTHU U IMIPOTHUBOPCUYHUBOCTHU CAMOTI'0 ITPpOL€CCA ITO3HAHUS KaK U3BCYHOI'O CTPEMIICHHUS K Hctune.



B kauecTBe OOBEKTOB LIEHHOCTEH TpyJa M ObITa BBICTYIIAIOT TBOpYECKAsl CO3MJATENbHas JESTEIbHOCTb, 3J0POBBII 00pa3 >XKU3HU, a
LIECHHOCTHBIE€ OPUEHTALIMN COIEPKAHUS Kypca XUMHUM MOT'YT paccMaTrpuBaThcsl Kak (P OpMUPOBaHUE:

*  YBaXXHTEJIHHOI'O OTHOIICHUS K CO3UIATEILHON, TBOPUYECKON JIESITEIIbHOCTH;
* TIOHMMaHHs HEOOXOJIMMOCTH 3/IOPOBOr0O 00pa3a KU3HH;

*  TIOTpeOHOCTHU B 6E3yCIIOBHOM BBINOJIHEHUH IIPABUJI 0€30MIaCHOTO UCHIOJIb30BAaHUS BEIISCTB B IOBCEITHEBHOM KU3HU;
*  CO3HaTeNBHOI0 BhIOOpa Oyayiiel npodecCHoOHAIBLHON NeITeILHOCTH.

Kypc xumuu oOnazaer BO3MOXHOCTIMHU Uil (OPMHPOBAHHST KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJISIIOT IIPOLIECC
OOIIIeHUs], TPAMOTHAas PEUb.

LleHHOCTHBIE OPUEHTAIIMH Kypca HAIllPaBJICHBI Ha BOCIIUTAHUE Y OOyYarOIINXCS:
*  IIPAaBWJIBHOTO HUCIIOJIb30BAaHUS XUMHUYECKOH TEPMHUHOJIOTUU U CUMBOJIMKH;
*  TIOTPEOHOCTH BECTH JUAJIOT, BHICIYIIMBAaTh MHEHHE ONIOHEHTA, y9aCTBOBAaTh B JUCKYCCHH;

*  CIOCOOHOCTH OTKPBITO BbIpAKaTb U apTyYMCHTHUPOBAHO OTCTANBATh CBOIO TOYKY 3PCHUAI.

O0mias xapaKkTepuCTHKA Y4eOHOT0 Kypca

JKecTkuil TMMUT BpEeMEHHU, OTBEJACHHBIM HAa H3y4y€HHE XUMHM Ha 0a30BOM YPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHAAPTY
OIPEJICTNIIN TIIATEIIbHBIA OTOOP coeprKaHusI Kypca XMMUU, KOTOPBIM IT03BOJIUT:

® COXpPaHUTh JJOCTATOYHO LEJIOCTHBIN U CUCTEMHBIM KypC XMMHUHU, KOTOPBIH (hOpMUPOBAJICS HA MPOTSHKEHNUH JIECSITKOB JIET, KaK B COBETCKOM,
TaK U B pOCCUMCKOM IIIKOJIE;

e 0CBOOOJIUTH KypC OT U3JIMIIHE TEOPETU3UPOBAHHOIO U CIIOKHOIO Marepuasia, s OTpabOTKH KOTOPOIro TpeOyeTcs HEMaJIO BpEMEHU;

® MaKCHMMaJIbHO COKPaTUTh Ty ONHCATEJIbHYIO YaCTh B CO/IEP)KaHUU yueOHOM JUCHUILINHBI, KOTOpasi HOCUT CyTry0O YacTHBIN XapakTep U
YMECTHa, CKopee, 115l PO UIIBHBIX IIKOJI U KJIACCOB;

® BKIIIOYUTH B KypC MaTepHuall, CBI3aHHbIN C MOBCEIHEBHOM KMU3HBIO YEJIOBEKA, C Oyaymied mpodeCCuHOHAIBHON AeSITEIbHOCTHIO
BBIITYCKHUKA, KOTOpasi He UMEET SIPKO BBIPAYKEHHOMW CBSI3U C XUMHEH.

MeTo1070TrHUecKOi OCHOBOM — MOCTPOEHHUSI  y4eOHOTro  COnIepKaHMsl XMMHUH JUIsl CpeiHell IIKOIbI 6a30BOTO YPOBHS SIBUJIACH UOe€A UHMEZPUPOBAHHO20
Kypca, HO He ecmecmeo3HANUA, 4 XUMUL.

CTpyKTypa IpeajaraeMoro Kypca pemaer JBe MpoOieMbl MHTeTpaluu B 00yueHuun xuMmuu. IlepBas — 310 énympunpeomemmnas unmeepayus
yueOHOH TUCUMIUIMHBI «XUMHsD». Vaes Takoil MHTerpanuu JUKTYET CIEIYIONIYI0 OUYepeIHOCTh U3YUeHHUs pa3J/ielOB XUMHUH: BHAYAJIe U3y4aeTcCs
opraHuyeckas XuMHs, a 3aTeM — XUMHUs o0m1asi. Takoe cTpyKTypupoBaHue 0OyCIOBJIEHO TEM, UYTO 0000IIIEHNE COAePKaHUsI TPEeAMETa O3BOJISIET
Ha 3aBeplIarolieM 3Tarne chOpMUPOBaTh y BBIITYCKHUKOB CPEIHEH IIKOJIBI MPEACTaBICHUE O XMMHUU KaK O LIEJIOCTHOM HayKe, oKa3aTh €IMHCTBO
€€ MOHATHM, 3aKOHOB U TEOPUH, YHUBEPCAILHOCTh U MPUMEHHUMOCTh UX KaK JJIsl HEOPraHWYECKOM, TaK U IS OpraHuyueCKOW XUMHHU.

Bropas — 310 Mmesrcnpeomemnan unmezpayus, no3poismomias Ha 6a3ze XUMHUHM OOBEJIMHUTH 3HAHUs MO (U3MKe, OMOJIOruM, reorpaduu,
SKOJIOTUHU B €/IMHOE MOHUMAaHHE OPUpPOAbl, T. €. cHhOPMUPOBATh LIEJIOCTHYIO €CTECTBEHHOHAYyUYHYIO KapTUHY OKpPY>Kalollero mMupa. ITo
MO3BOJIUT CTAPILICKIIACCHUKAM OCO3HATh TO, YTO Oe3 3HAaHWI MO XWUMUHM BOCHPHUITHE OKPY>KAIOIIEro MHUpa OyJIeT HEIOJHBIM U YIIEpOHBIM, a
JIFO/TU, HE MOJTYYHUBIINE TAKUX 3HAHUM, MOT'YT CTaTh HEOCO3HAHHO ONACHBIMH JJIs1 3TOTO MUPA, TAK KAK XUMHUYECKHU HErPAaMOTHOE OOpallleHHe C
BEIII€CTBaMHU, MaTepHaJiaMU U IPOIIeCCaMU I'PO3UT HEMAJIBIMU Oe1aMH.



Kpome »Tux nByX BeaylIMX MHTETPUPYIOIIMX HJEH, KypC pealn3yeT U €IIe OAHY — UHMecpayulo XUMUYEeCKUX 3HAHUL ¢ 2YMAHUMAapHbIMU
oucyunaunamu: ACTOpUEH, IuTepaTypoil, MUpOBOH Xy10’K€CTBEHHON KyJIbTYpOil. DTO, B CBOIO OUYE€pPE/lb, IO3BOJISET CPEACTBAMHU yUEOHOTO IIpeMeTa
IOKa3aTh POJIb XMMHUU M B COIMAIBHON cdepe UeroBEUEeCKON NEATEIbHOCTH, T. €. MOJTHOCTHIO COOTBETCTBOBATh HJEAM OOpPa30BATEIBHOTO
CTaHJaprTa.

OcolGeHHocTH colep:kaHusi o0yuyeHUs XUMHUU B CpenHed (TMOTHOM) MIKOJIE OOYCIIOBJICHBI CHEeMU(PUKON XWMUHM KaK HAYKH U IIOCTABICHHBIMH
neiassMu. OCHOBHBIMU MPOOJIEMAMU XMMMHU SBJISAIOTCA HM3yYE€HHE COCTaBa M CTPOCHMS BELIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTpPOEHHUS,
IIOJIy4YEHUE BEIIECTB C 3aJaHHBIMM CBOWCTBAMU, UCCJICIOBAHUE 3aKOHOMEPHOCTEH XUMHWYECKUX PEAKUMH U IIyTEU YIPaBICHUS UMH B LEJIAX
MOJIy4Y€HHUs BELlIeCTB, MaTepuaioB, sHepruu. [loatomy B pabodeil nmporpaMme 1o XMMHUH HalJIM OTPa)KEHUE OCHOBHBIE CO/IEPIKATEIIbHBIC INHUM:

e «BemiecTBo» — 3HaHHUS O COCTABE U CTPOEHUU BELIECTB, X BAXKHEHIINX (PU3NUECKUX U XUMHUYECKUX CBOMCTBAaX, OMOJIOTMYECKOM
NEWCTBUU.

e «XHUMHYECKasl pEaKIHsD — 3HAHUS 00 YCIIOBHSIX, B KOTOPBIX MPOSIBIISIIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX YIPaBICHUS
XUMHUYECKUMU IIPOLIECCAMU.

e «IIpumMeHeHHE BENIECTB» — 3HAHUSI U OINBIT NPAKTUUECKON JESITEIbHOCTH C BEIIECTBAMHU, KOTOPbIE HAMOO0JIEE YaCTO YIOTPEOISIOTCS B
IMOBCEIHEBHOM KU3HH, IIUPOKO UCTIOJIB3YIOTCS B IPOMBIIIIIEHHOCTH, CEJIBCKOM XO3sMCTBE, HA TPAHCHOPTE.

® (SI3BIK XMMHW» — CHCTEMa BaKHEUIINX MOHATUNA XMMUU U TEPMUHOB, B KOTOPBIX OHU OIMCBIBAOTCSI, HOMEHKJIaTypa HEOPTraHUYECKUX
BEIIECTB, T. €. UX Ha3BaHUsI (B TOM YHCJIE U TPUBHUAJIbHBIE), XUMHUUYECKHUE (DOPMYIIbI M ypaBHEHUSI, a TAKXKe IIpaBUIla IepeBoia HHGOpMaIuy ¢
€CTECTBEHHOTO $5I3bIKa Ha SI3bIK XUMHUU U OOPATHO.

MecTo npeamera B y4eOHOM I1aHe

denepalbHbIN rocy1apCTBEHHBIH 00pa30oBaTeIbHbINA CTAaHAAPT MPEeayCMaTpUBaeT U3yUeHHE Kypca XUMHUH B cpeaHel (ITOJIHOM) MIKOoJIe Kak
COCTaBHOM 4acTH npeaMeTHON obnacTu « EcTecTBeHHOHAyYHBIE TTPEIMETHD.

B baszucHom yueOHOM IutaHe cpenHed (IMOJIHOM) IIKOJIBI XUMHSL BKJIoueHa B paszgen «CopaepkaHue, (GopMupyemMoe y4YaCTHHKAMU
oOpaszoBaresabHOro npoieccay. OOyyaromuecs MOTYT BbIOpaTh JJ1s U3YyUYE€HUsI WM MHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS, UJIM XUMHIO, KaK Ha
0a30BOM, TaK U Ha YIIIyOJI€HHOM ypPOBHE.

PaGouast mporpamMma no XMMHUHM JJ1s1 CpeaHETo (IMOJIHOTO) ob1iero oopa3oBaHus Ha 0a30BOM YPOBHE COCTaBJIEHA U3 pacueTa 4acoB, YKa3aHHbBIX
B bazncHoMm yueOHOM rutaHe 0Opa3oBaTeNIbHbIX yUpeKIeHUH o01iero oopa3oBaHus: 1o 1—?2 yaca B HEJEIIO.

Pe3yabrarsl 0cBOeHHS Kypca

JlesITeIbHOCTh yUuTelNss B OOy4eHUH XUMUH B CpeHel (TIOJTHOM) IIKOoJIe JOJKHA OBITh HAlpaBlieHa Ha JOCTHIKEHHE O0YUYarOIIUMHUCS CIESTYIONIIX

JIUYHOCHMHBIX PE3YTbmMaAmog.

— B IICHHOCTHO-OPHUEHTAIIMOHHOH chepe — 0Co3HaHue POCCUUCKOU IPpaXKTaHCKON UJICHTUYHOCTH, TaTPHUOTH3Ma, 9yBCTBA TOPJIOCTH 3a
POCCHUMCKYIO XUMHYECKYIO HAayKY;

— B TPYHOBOU chepe — comosHocmsb K OCO3HAHHOMY BBIOOPY JalibHEHIIIeH 00pa30BaTeIIbHOW TPACKTOPHUHN HITH TPYAOBOU JAEATEIBHOCTH;

— B IIO3HABATENbHON (KOTHUTUBHOM, HHTEJUIEKTYaAIbHOW) chepe— ymenie yrpaBlsiTh CBOSH MO3HABATEIIFHOM NS TEIILHOCTBIO, 20MO8HOCHb U
cnocobrnocms kK 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH )KU3HU; CO3HATEIIFHOE OTHOIICHHUE K HETTPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBHUIO YCIIEITHON MpOo(eCcCuOoHAILHON U O0IIECTBEHHOU AesITEIbHOCTH;

— Bcdepe cOepekeHUs 3I0POBbS — NPUHAMUE U pediuzayusi IEHHOCTEH 310pOBOro U 0e30MacHOTO o0pasa >KU3HH, Henpusmue BpeaHbBIX
MPUBBIYEK (KypeHUsl, yIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB) Ha OCHOBE 3HAHUM O CBOMCTBAX HAPKOJIOTHYECKUX U HAPKOTHYCCKUX BEIICCTB.

Memanpeomemnoie pe3yibmansl 0c60eHUs bINYCKHUKAMU CPeOHel (ROTHOI) WIKOIbI KYPCa XUMUU



—  UCNONb306aHUE YMEHUU U HABBIKOB Pa3JINYHbIX BUOB II03HABATEIbHON AESITEILHOCTH, IPUMEHEHUE OCHOBHBIX METOOB [TO3HAHUS
(cuctemHO-MHGOPMALIMOHHBIN aHaAJIN3, HAOIIOIEHHE, U3MEPEHHE, IIPOBEICHUE IKCIIEPUMEHTA, MOJIEJIMPOBAHUE, UCCIIEI0BATEIIbCKAs
JESITEJIbHOCTB) JUISl U3YUYEHUS Pa3IUYHbIX CTOPOH OKpY’Karoleld 1eCTBUTEIbHOCTH;

— ena0eHue OCHOBHBIMHU MHTEJUIEKTyaJIbHBIMU OIlepalusaMu: (OpMYyJIMPOBKA TMIIOTE3bl, AHAJIU3 U CUHTE3, CPAaBHEHHUE U cucTeMaTH3aIusl,
000011IeHNEe U KOHKPETHU3AIlHs, BBISIBJICHUE IPUUUHHO- CJIEJICTBEHHBIX CBS3€H U IMIOUCK aHAJIOTOB;

— no3Hanue 00BEKTOB OKPY’KAIOILETO MUpPA OT OOIIEro 4Yepe3 OCOOEHHOE K €IMHUYHOMY

— YMeHue T€HEepUpOBaATh UJIEU U ONPEIEIISTh CPEICTBA, HEOOXOAUMBIE JJI UX pEeaIn3alUu;

— YMeHue OIPENEIISITh LIeJIU U 3aa4H 1eSITEJIbHOCTH, BBIOMPATh CPEACTBA PEATU3allMU 1IN U IPUMEHATh X Ha IPAKTHUKE;

—  ucnonv308anue Pa3INIHbIX HICTOYHUKOB JUIS MOJIy4YEHHSI XUMHUYECKON HH(pOpMALINKU, TOHUMAHHUE 3aBUCUMOCTH COAEPKAHUS U (POPMBI
NpeAcTaBJIeHUs] HH(OpMaALUH OT 1eJlell KOMMYHUKallMu U aJpecara;

— YMeHue NPOAYKTHBHO OOIIATHCS M B3aUMOJIEUCTBOBATh B IIPOLIECCE COBMECTHOU AESITENbHOCTH, YUUTHIBATh NTO3ULIMHU IPYTUX
YYaCTHHUKOB J€ATEIbHOCTH, 3 (PEKTUBHO pa3peliarb KOH(PIUKTHI;

— 20MOBHOCMb U CTIOCOOHOCTH K CAMOCTOSITEIIbHON HH(POPMAITMOHHO-TTIO3HABATEIIFHON AEATEIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTHPOBATHCS
B pa3JIMYHBIX UCTOUHUKAX MH(OpPMALIMH, KPUTUYECKH OLIEHUBATh U HHTEPHPETUPOBATH HH(OPMALIUIO, ITOJYyUYAEMYIO U3 Pa3IMYHbIX UICTOUYHUKOB;

— YMeHue UCIIOJIb30BaTh CPECTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoJornii (nanee — MKT) B pemieHnn KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOJIIoieHueM TpeOOBaHUM IPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TUTUEHBI,
pecypcocOepekeHus, TPABOBBIX U ATHYECKUX HOPM, HOPM HHPOPMAITMOHHOM O€30ITaCHOCTH;

— enaoeHue A3bIKOBBIMHU CPEACTBAMU, B TOM UHCJIE€ U A3bIKOM XUMHUU — YMEHHE SICHO, JOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
HCII0JIb30BaTh aJIEKBATHbIE SI3bIKOBBIE CPEJICTBA, B TOM UHCJIE U CHMBOJIbHBIE (XUMHUYECKHE 3HAKHU, (OPMYJIbI U YpaBHEHHUA).

IIpeomemuvimu pesynomamamu N3y4eHuss XMMuK Ha 0a30BOM YPOBHE Ha CTYIIEHM CpeHEro (IIOJIHOro) 00111ero o0pa3oBaHMs SIBISIOTCS:

1) B mo3HaBareJIbHOU cepe:

— 3HaHue (IIOHUMAaHWE) U3YUYEHHBIX NOHSTUN, 3aKOHOB U TEOPU;

— YMeHue ONHUCHIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO IPOBEAEHHBIE DKCIIEPUMEHTBI, UCIIOJIB3Ys JIsl OTOI0 €CTECTBECHHBIN
(pycckuii, poiHOI) SI3BIK U SI3bIK XUMUM;

— yMmeHue KIacCU(PUIUPOBATH XUMUYECKHUE SJIEMEHTHI, IPOCTHIE U CI0XKHbIE BEIIECTBA, B TOM YHCJIE U OpTraHUYECKUE COSANHEHUS,
XUMHYECKHE PEAKLIUH 10 Pa3HbIM OCHOBAHMUSM;

— YMeHue XapaKT€pU30BaTh U3y4YECHHBIE KJIACChl HEOPTaHUYECKUX U OPTaHUYECKUX COCIUHEHUN, XUMUYECKHUE PEAKIIUH;

— 20MOBHOCMb IPOBOJINTH XUMUYECKHUH 9KCIIEPUMEHT, HAOJII0AaTh 3a €ro NpoTeKaHueM, (MKCUPOBATh PE3YJIbTaThl CAMOCTOSITEILHOIO U
JIEMOHCTPUPYEMOTO IKCIIEPUMEHTA U A€JIaTh BHIBOJIbI;

— ymeHue pOopMyINpPOBaTh XUMUYECKHE 3aKOHOMEPHOCTH, TPOTHO3MPOBATH CBOICTBA HEU3YUEHHBIX BEIIECTB 10 aHAJIOTUH CO CBOMCTBAMHU
U3y4YECHHBIX;

— NOUCK UCTOYHUKOB XUMHYECKON MH(POPMAIIMH, MTOJIydYeHHEe HE00X0IMMOI HH(pOpMaIH, €€ aHAJIN3, N3TOTOBJICHUE XUMHYECKOTO
WH(OPMALIMOHHOTO MPOAYKTa U €T0 IIPEe3eHTaLNs;

— gnaoderue 00s13aTeIIbHBIMU CIIPAaBOYHBIMU MaTepuaiamu: [lepuoanyueckoit cucteMon xumudeckux aimeMeHToB Jl. 1. MenneneeBa, Tabnurei
pacTBOPUMOCTH, DIEKTPOXUMHUUYECKUM PSIOM HAIPSKEHUN METAJIIOB, PAAOM AJIEKTPOOTPULIATEIILHOCTU — IJIsl XapaKTEPUCTUKU CTPOCHUS,
COCTaBa M CBOMCTB aTOMOB AJIEMEHTOB XUMHUYECKHUX 31eMeHTOB |-V nepronoB u oOpa3oBaHHBIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB;
— ycmanoeieHue 3aBUCUMOCTH CBOWCTB M INPUMEHEHUSI BAXKHEUIINX OPraHUYECKHUX COECIMHEHUM OT UX XMMHUYECKOIO CTPOEHHS, B TOM
4yuciie 1 00yCIOBIEHHBIX XapaKTEPOM 3TOT0 CTPOECHHUS (IIPEeAeTIbHBIM UM HENPEAeIbHbIM) U HATUYHEM (YHKIIMOHAJIBHBIX TPYIII;



—  Moldenuposanue MOJIEKYJI BaXKHEUIITUX HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

— NOHUMAaHUEe XUMHUYECKON KapTUHBI MHPa KaK HEOTHEMJIEMOU YaCcTH IEJIOCTHOW HAyYHOW KapTUHBI MUPA;

2) B IIEHHOCTHO-OPHUEHTAIIMOHHOM c(pepe — aHaIM3 U OIEHKA MOCISICTBUMN /ISl OKPYKAIOIIEH CpeIbl OBITOBON U MPOU3BOJICTBEHHOM
NEeSITEIIbHOCTH YEJIOBEKA, CBSI3aHHOU C IIPOU3BOACTBOM H ITEpEepadOTKOM BAKHEHUIITUX XUMUYECKHUX ITPOAYKTOB;

3) B TPYHOBOI cepe — nposedeHue XUMAUIECKOTO SKCIIEPUMEHTA; pa3sumue HaBBIKOB YUeOHOM, MPOEKTHO-NCCIIEI0BATEIIHCKOM,
TBOPYECKOU ASSITSIIHbHOCTH MPH BHITTOJIHEHUY WHINBUIY JTLHOTO IMPOEKTa M0 XUMUH;

4) B cdepe 310pOBOro 00pasa KU3HU — cobn0deHue IPaBUI 0€30MacHOr0 OOpaIlleHHs C BEIIECTBAaMHU, MaTepruajlaMi U XUMUYECKUMU
MPOIeCCaMHt; OKa3aHHE IMEPBOU ITOMOIIY IPU OTPABIICHUSIX, 0KOTaX U JIPYTUX TPaBMaxX, CBSI3aHHBIX C BEIICCTBAMU U J1a00OPATOPHBIM
000OpyaOBaHUEM.

COAEPXAHUE KYPCA ba3osblit ypoBeHb. 10—11 Knaccbl

Conepxanue Kypca XapaKTepH3yeTCs IIEJIOCTHOCTBIO M CHCTEMHOCTBIO Y4YeOHOTO IIpeaMeTra, Ha OCBOEHHE KOTOPOTO OTBEICHO
HEOOJIBIIIOE, )KECTKO JIMMUTHPOBAHHOE yueOHoe BpeMs. OToOpaHHOE i1 6a30BOro oOyueHUs XMMHUHU COAEpKaHUE MO3BOJISIET U3y4yaTh €r0 U B
pexxume 1 unm 2 gacoB B Hezelio. B mmocinenHeM cirydae y o0ydJaronnxcsi HOSIBUTCS BO3MOXKHOCTD He HPOXOOUMb, d U3Y4amy, He 3HAKOMUMbCS, d
yceausams 3TO copepkaHue. OCOOEHHO BaXKHO ATO ISl TeX ydalllMXcsl, KOTOpble HE MMEIOT BO3MOXKHOCTH HM3ydaTh XUMHIO Ha yIITyOJI€HHOM
YpOBHE (M3-3a OTCYTCTBHUS TAKUX KJIACCOB B IIKOJIE), HO TEM HE MEHEE COOMPAIOTCs CAaBaTh €AUHBIN TOCY1apCTBEHHBIN AK3aMEH 110 XUMHHU.

Kypc gyeTko nenurcst Ha Be paBHBIE 10 OTBEJIECHHOMY Ha UX U3y4YEHHE BPEMEHH YaCTH: OPTaHWYECKYIO XUMHUIO U OOIILYI0 XUMUIO.

CTpyKTypHUpOBaHHUE Kypca OpraHUYECKON XUMHUHU OIPEAEIIsIETCsS UJIee pa3BUTHUS ydallluXcsl HENMPO(UIIbHBIX KJIACCOB CPEICTBAMU YYEOHOTO
npeaMera. C LeNpl0 YCWICHHUS POJIM JEAYKIUM B OOyYEeHHMM XMMHMH BHayajleé JaroTCs KpaTKHEe TEOPEeTHYECKHE CBEJIECHUsI O CTPOCHMHU,
KJaccUu(UKaIui, HOMEHKJIaType OpraHUYE€CKUX BEIIECTB, 0COOEHHOCTSIX peaKIUil C UX yHaCTHEM.

CdopmupoBaHHble TakKuM OOpa3oM TEOPETHUECKHE 3HAHMSI 3aTE€M pa3BUBAIOTCS Ha (DAKTOJIOTMYECKOM Marepuaje IpH pPacCMOTPEHUH
KJIaCCOB OpPraHMYECKUX COeIMHEHUN. B cBOIO ouepenp Takol MOAXOH IMO3BOJSET M NIyO)Ke M3YyYHUTh CaMU Kjacchl. Tak, OCHOBHBIE ITOJIOKEHUS
TEOPUN XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX coequHeHnil A. M. byTiiepoBa 3akpemistoTcsl Ipyu N3yUYE€HUH YITIEBOJOPOI0B (aJIKAaHOB, AJIKEHOB,
JIUEHOB, aJIKWHOB, APEHOB) U UX NPUPOJHBIX UCTOYHUKOB (IIPUPOIHOTO Ta3a, He)TH U KaMEHHOI'O YIJIsl), KUCIIOPOACOAEPKAIUX OPraHNdeCKUuX
coenuHeHUH (CUpTOB, (heHOJIa, ajdbJIEru/I0B, KAPOOHOBBIX KHUCIOT, CIOXKHBIX 3(UPOB, )KUPOB U YIJIEBOJIOB) U a30TCOAEPIKAIINX OPTaHHUYECKUX
coeIMHEeHUI (aMHUHOB, aMHUHOKHMCIIOT, OEJIKOB U HYKJIEUHOBBIX KHUCJIOT). 3aBepIIaeT KypC OpraHu4ecKO XUMHUHU pas3fen «XUMHUSl U KU3Hb», TIe
00y4aronuecs: 3HaKOMATCS ¢ TAKUMHU BaKHBIMHM B IIPAKTUYECKOM M OMOJIOTMYECKOM OTHOIICHUH BEIECTBAMHU U MaTepuaiaMH, KaK IIaCTMAacChl U
BOJIOKHA, (pepMEHTHI, BATAMHHBI, TOPMOHBI U JIEKapCTBA.

OCHOBHBIM  KpUTE€pHUEM  OTOOpa  (aKTHYECKOrO  MaTepuajia Kypca OpraHMYeCKOM XMMHMHU  SBIISIETCS  UJes  peaju3aluu
MPaKTUKOOPUEHTUPOBAHHOT'O 3HAYEHUSI OOBEKTOB OPTaHUYECKONM XUMUH (COSIMHEHUN U peaKLuii).



HNnes o Beayuied poiayu TEOPETUYECKUX 3HAHUN B IIPOLIECCE MMO3HAHUSI MHUpPA BEILECTB U PEAKLMUN CTajla OCHOBHOM M JUI1 KOHCTPYUPOBAHUS
Kypca obueit xumun. Ha ocHOBe €IMHBIX NOHSTHI, 3aKOHOB U TEOPUH XMMHUHU Y CTAPIIECKIACCHUKOB (POPMUPYETCS LIEJIOCTHOE NPEACTABIEHUE O
XUMHYECKON HAyKe, 0 XMMUYECKOM KapTUHE MHUPA, KAK COCTABHOW YaCTU €UHOMN €CTECTBEHHOHAYYHON KaPTUHBI MUPA.

B kypce oOmieli xuMuu BHayajle yIIIyOJISIFOTCSL M PACLIUPSIIOTCS 3HAHUSI, IIOJYy4YE€HHbIE OOYyYaroIIMMHCS M3 Kypca OCHOBHOM IIKOJIBI, O
CTPOCHHUM aToMa U BellecTBa Ha ocHoBe llepuoanueckoro 3akoHa u Ilepuonnueckoit cucrtemsl [l. 1. MenneneeBa, 00X CBOMCTBAaX KJIAacCOB
OpPraHMYECKHUX M HEOPraHUYECKUX COEIUHEHUM (KHMCJIOT, OCHOBaHMH, aM@OTEpHBIX COEAWHEHUNH) B CBETE€ TEOPHUM 3JIEKTPOJIUTHUECKOU
nucconuanuu. Jlanee paccmarpuBaeTcsl KiIacCU(PUKALMSA XUMUYECKUX PEAaKIUH B OPraHMYECKOM M HEOPTaHMYECKOM XMMHH. 3aBEpIIaeT KypcC
3HAKOMCTBO CTapLIEKJIACCHUKOB C IEPCIEKTUBAMM Pa3BUTHUSI XUMMYECKOW HAyKHM M XUMMYECKOIO MPOHU3BOJICTBA, C MHpoOIeMaMH OXpaHbI
OKpY’Karollel cpeabl OT XMMUYECKOTO 3arpsi3HEHUS U Iy TSIMUA UX PELICHUS.

OPTAHUYECKASI XUMUS HabntogeHune, npeanonoxkeHue, runortesa. Nomnck sakoHomepHocTen. HayuHbi akcnepumeHT. BbiBoa,.
Teopust cTpoeHHsI OPraHUYECKUX COCAUHECHUM

IIpeamer oprannueckoil XuMuu. MecTo U 3HaUEHUE OPraHUUYECKON XUMHM B CUCTEME €CTECTBEHHBIX HayK. BajeHTHOCTh. XUMHUYECKOE
crtpoeHre. OCHOBHBIE TIOJIOXKEHUSI TEOPHUHM CTPOCHUSI OPTraHUYECKUX COCAUHEHUU. Yenepoomwiii ckenem opeanuueckou monexynvi. Kpamnocmo
Xumuyeckou cesa3u. I3oMepus U u30MeEpHI.

YrieBonopoabl U MX NPHUPOAHbIE HCTOYHUKH

A 1 x a H bl. [IpupoaHsIii Ta3, ero coctaB U IMPUMEHEHHE KaK HUCTOYHUKA DHEPIrUM M XHUMUYECKOTO ChIphs. ['oMonorndeckuii psia
MPEJICTBHBIX YIIICBOIOPOIOB. M3oMepusi 1 HOMEHKIIaTypa ajlkaHOB. MeTaH M 3TaH Kak IpeacTaBUTeNM ankaHoB. CBoiicTBa (TropeHUE, peaKIuu
3aMelleHUs], TUPOJn3, Aeruapuposanue). [lpumenenue. Kpexkune u uzomepuzayus aikanos. AnkuivHvle paoukansl. Mexanusm c60000HOPAOUKANILHO2O0
2a102eHUPOBAHUS AIKAHOS.

A 11 K € H bl. DTUJICH KaK MpPEJICTaBUTEIb allkeHOB. [lolydeHune sTujieHa B MPOMBINIJICHHOCTH (JIETUIPUPOBAHUE dTaHa) U B Jaboparopuu
(nermapararust 3Tanona). CBoiicTBa (ropeHue, OpoMUpOBaHHE, THApPATAIHs, MOJTUMEpU3aIus, okuciaeHue pacteopom KMnO4) u npumeHeHue
stunieHa. [lommdtunen. Iponunen. Cmepeopecynsipnocms noaiumepa. OCHOBHBIC MOHSITHS XHMUH BBICOKOMOJICKYJISIPHBIX COeAWHEHUM. Peakium
TTOJTUMEPU3AIHH.

J u e v bI. ByTagueHn u u30mpeH Kak NpeCcTaBUTENN JUECHOB. Peaklinu nprucoequHEHUs C yY4acTUEM COMPSDKEHHBIX TUEHOB (OpoMHupoOBaHUeE,
MOJIUMEPHU3ALIHS, 2UOPO2ANI02eHUPOBatue, cuopuposanue). HarypaibHbIH 1 CHHTETHYECKNN KayuyKH. PesuHa.

A 71 K ¥ H bl. ALICTUJICH KaK MpeJICTaBUTENb alKUHOB. [lomydyeHue anerusieHa KapOUIHBIM U METaHOBBIM criocoOamu. [lonyuenue xapobuoa
kanvyus. CBoWicTBa (TopeHHe, OpOMUPOBaHUE, THIPATAIIUS, TPUMEPHU3AINs) U MPUMEHCHHE alleTHJICHA.

A p e H bI. benson kak npeacraButens apeHoB. Cogpemennvie npedcmasgienus o cmpoenuu doenzona. CBoiicTBa 6eH30a (ropeHue, HUTpOBaHUE,
OpOMHPOBAHHE) U €0 TPUMEHEHHE.



He ¢Ttp um cno co 661 ee mep ep abd otk u. CocraB HepTu. IlepepaboTka HepTHU: mEpEeroHKa U KPEKUHT. Pugopmune HU3KOCOPMHBIX
Hegpmenpooykmos. [lousmue 06 oxmanosom wucie.

Kucnopoaconep:kaiiue opraHu4ecKue coexnHeHus!

C n u p T bl. MeTaHOJI U 3TAHOJI KaK IPEJICTABUTEIN MPEACIIbHBIX OJHOATOMHBIX cOUpTOB. CBOMCTBA ATaHoJa (TOPEHUE, OKHUCIICHUE B
anpaeru, aeruaparamnus). Ilomyuenue (6poorcenuem entoko3sl U TUApATALIEC dTUJICHA) U TPUMEHEHHUE 3TaHOoJa. Dmuieneauxons. I muiepuH Kak
ele OJUH NPEeACTaBUTEbL MHOTOATOMHBIX criupToB. KauecTBeHHas1 peakiiusi HA MHOIOaTOMHBIE CITUPTHI.

® e H 0 1. [lonyuenue ¢enona uz kameHHoro ymisi. KamenHsll yrojgp u ero ucnosib3oBaHue. KokcoBanne KaMEHHOIrO yIJisl, BaKHEHIIIHE
MPOYKTHI KOKCOXUMHUYECKOTO ITPOU3BOJICTBA.

BzaumHoe BiusitHue aTOMOB B MoJiekyse ¢eHola (B3auMoJIeicTBUE ¢ OpOMHOM BO/IOM U ruapokcuaoM Hatpus). [lonydenue u npumeHeHue
(enomna.

Anbpaerunsl. QopManbaerua U aleTajbIeru]l Kak MPeaCcTaBUTEIN anbAeruaoB. [louamue o kemonax. CBOUCTBaA (peaKlusi OKUCICHUS B
KHCJIOTY W BOCCTAHOBJICHHUS B CHHUPT, PEaKIHs IOJUKOHIACHcAUH ¢opmanpiaeruaa ¢ ¢enosioMm). llomydenue (OKHCIIEHHEM CIIMPTOB) U
npuMeHeHue popmanpaeruaa u anetanbaeruaa. DenonopopmanbIeruiHble IACTMACCHL. TepMoniacmuynocms U mepmopeaxmueHOCmb.

KapOoHOBBI € KHCJOTBHI. YKCYyCHasl KUCIIOTA KaK MPEACTaBUTENb MIPEACIIbHBIX OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT. CBOMCTBA YKCYCHOM
KHUCJIOTHI (B3aUMOJCUCTBUE C METaJLUIaMHU, OKCHUIAMHU METaJJIOB, THIPOKCHUIAMHU METAJJIOB U COJISIMH; peakius stepudukauun). [Ipumenenue
YKCYCHOM KUCJIOTHI.

CnoxHbleddUpBbIUXKHP bl. CIIOKHBIE 3PUPHI KaK MIPOIYKTHI B3aUMOACUCTBHUS KUCJIOT CO CIIUPTaMH. 3HAYEHHUE CIIOKHBIX 3()UPOB B
MPUPOJIE U KU3HU 4denoBeKka. OmoenvHble npedcmasument KUCIom UHO20 CMPOEHUs. OJeUH08As, JTUHONe8ds, NUHONEeHO8As, AKPUNLO8As, Waeenesas,
benzotinasl.

JKupbl kak cloXXHBIE dPUPHI TIHIIEPUHA U KUPHBIX KAPOOHOBBIX KHUCJIOT. PacTUTENbHBIE W >KUBOTHBIC KHPBI, UX COCTaB. | UApPOIN3 WU
OMbUIeHHE XKUPOB. MbL1a. Cunmemuueckue morowue cpeocmea (CMC). [IpuMeHEHHE )KUPOB. 3aMena HCupo6 6 mexHuKe Henuuye6biM Colpbem.

Vraesoasbl [louarue 06 ymeBonax. [7roko3a kak mpeacTaBUTeNlb MOHOcCaxapuaoB. [loHsaTHe 0 ABOWCTBEHHON (PYyHKIIMM OPraHUYECKOTO
COCJIMHEHUSI Ha MPUMEPE CBOMCTB TIFOKO3bI KaK aJibJIETHJa U MHOTOAaTOMHOI'O CIIUPTa — aIbJAeTHI0CTIUpTa. BpokeHne ITIoK0o3bl. 3HAaYEeHUE U
MNPUMEHEHUE TIIOKO3bl. DPYKMmMo3a Kaxk uzomep 2ioKo3ul.

Caxapo3a Kak nmpeJicTaBUuTelNb AucaxapuioB. [Ipouzsoocmeo caxapa.

Kpaxman u memrrono3a Kak MpeacTaBUTENM nonucaxapuaoB. CpaBHEHHE HUX CBOMCTB W Ouoiorudeckas ponb. [IpuMeHeHHe >THUX
NOJIMCAaXapHUI0B.

A30TcoepKalue OPraHuvYecKne COoeTnHEeHHsI

AMUuH Bl. MeTUIaMHUH KaK MPEJICTAaBUTENh alu(aTHIecKUX aMHUHOB M aHWJIMH — KakK apoMarudeckuXx. OCHOBHOCTh aMHHOB B CPaBHEHUH C
OCHOBHBIMHU CBOWCTBAMH aMMHaKa. AHUJIMH U €r0 CBOMCTBa (B3aMMOJICHCTBUE C CONSTHON KUCJIOTOW U OPOMHOMW BOAOW). B3aumHoe eiusnue amomos 8
MOJLEKYNIAxX OpeaHUuyecKux coeourenull na npumepe anununa. llomydenune anwinna no peakuuu H. H. 3ununa. Ilpumenenue anuiauHa.

AMUHOKUCITOTSHL [TUINH U alaHUH KaK MPEICTABUTEIU MPUPOIHBIX aMHHOKHCIOT. CBOMCTBAa aMUHOKHCIIOT KaK amM(OTEPHBIX
OpraHUYeCcKHX COE€AUHEHUI (B3auMOAEHCTBHE C IIejlodaMu M Kuciotamu). Ocobennocmu ouccoyuayuu amMuHOKUCIOM 8 80OHbIX PACMEOpPAX.
bunonapuvie uonvi. O6pazoBaHue NOIUNCOTUAOB. AMUHOKAIPOHOBAsI KHUCIOTA KaK MPEJICTAaBUTEIb CUHTETUYECKUX aMUHOKHUCIOT. [loHsiTHe O
CHUHTETHUYECKHUX BOJIOKHAX Ha MPUMEpPE KallpoHa. AMUHOKUCTIOmMbL 8 npUpooe, ux ouono2uueckas pois. Hezamenumvie amunoxuciomsi.

be nx u. benkm kak nomunentuabl. CTpyKTypa OelKOBBIX Mojekyil. CBoicTBa OellkoB (TOpeHHE, THIAPOINU3, IIBETHBIC PEaKIIHHN).
Buonornyeckas poiab OEIKOB.



HyxkaneunHoOBB € KHUCIOTBbl. HykienHoBble KUCIOTHI Kak noJauHyKJIeoTuasl. Ctpoenue Hykneoruaa. PHK u JIHK B cpaBHenun. Mx
pOJIb B XpAaHEHUH M Ilepeiaue HacIeACTBEeHHON uH(popmauu. [lonamue o eennol undcenepuu u OUOMexHoI02UU.

I’'eneTtnue cka a1 CBA3b MEJXJY KJIa CCAaMU Opra HH4Ye€CKHUX CO€eAUuHEHUU I[loHaTne o reHeTUYEeCKOU CBA3U U
FeHETUYECKUX pAOax.

XUMHUA U )KHU3Hb

IT mactma cbl ¥ B ONOKH a. [lomumepusanust ¥ MOJIUKOHACHCAIIUS KaK CIIOCOOBI MOJTYUYEHHUSI CHHTETUYECKUX BBICOKOMOJICKYIISIPHBIX
coenuHeHuil. [lomyyeHne NCKyCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCIMHEHUI XUMHYECKOW MOoau(pHUKaIueld IPUPOIHBIX nonuMepoB. CTpoeHue
MOJUMEPOB: JUHEUHOE, NPOCTPAHCTBEHHOE, CETYATOE.

I[lonssitTue o T1UlacTMaccax. TepMoIUIaCTUYHBIE W TEPMOpPEAKTUBHBIE MMOAUMEpPbl. OTIEIbHBIE TIPEJICTABUTEIIM CHUHTETUYECKUX U
HCKYCCTBEHHBIX MOJIUMEPOB: (heHO0I0(OpMaTbIETUAHBIE CMOJIbI, TOJIUBUHUIXIJIOPU/I, TE(hIOH, IETYI0U .

IMonsiTHE 0 XMMHUYECKUX BOJOKHaX. HaTypaiabHBIC, CHHTETHYECKHE M WMCKYCCTBEHHBIC BOJIOKHA. Kitaccudukamuss u OTHEIIbHBIC NMPEICTaBUTEITN
XUMHYECKUX BOJIOKOH: alleTaTHOE (TPHAIIETATHBIN IIEJIK) U UCKO3HOE, GUHUIXA0pUOHOe (Xaopun), norunumpuivhoe (Humpon), nonuamuonoe (Kanpon,
Haiow), nonusguproe (nascan).

® e pMe HT bl. DepMeHTH KaKk OMOJIOTHUECKHE KaTanu3atopbl OenkoBoid mpuponsl. [Toustue o pH cpeapl. OcoOEHHOCTH CTpPOSHUS U
CBOUCTB (CEJIICKTUBHOCTHh U 3(PHEKTHUBHOCTH, 3aBUCHUMOCTh JICUCTBHUS OT Temmeparypbl u pH cpensl pactBopa) (pepMEHTOB MO CpPaBHECHHUIO C
HEOpraHUYeCKUMH KaTaiau3aropamu. Poinb (hepMEHTOB B )KHU3HEIESATEIILHOCTH KUBBIX OPTaHU3MOB U TIPOU3BOJICTBE.

B uTawMu H b [lorsiTue o BuTamMuHax. Busibl BUTAaMUHHONW HegocTarouHocTr. Kinaccudukanusi BuTaMuHOB. Butamuu C Kak IIpeicTaBUTEITh
BOJOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMUH A KakK IIPEJICTaBUTEIb )KUPOPACTBOPUMBIX BATAMUHOB.

I'o p Mm o H bBl. [loHsATHE O TrOpMOHaX KaK OHMOJOTHYECKH AaKTUBHBIX BEIIECTBAX, BBITIOJHIIONIUX DJSHIOKPUHHYIO PETYJISIIAIO
JKU3HEACSITEIbHOCTH OpPraHu3MoB. BakHeillime cBOWCTBa TOPMOHOB: BBICOKasl (PU3MOJIOTMYECKasi aKTUBHOCTH, JAUCTAHIIMOHHOE JeHCTBHE,
ObICTpOE pa3pyllieHHue B TKaHsiX. OTAENbHBIC MPEICTABUTEIN TOPMOHOB: MHCYIUWH U aapeHanH. [Ipodunaktuka caxapHoro nuadera. [louamue o
CMepOoUOHBIX 20PMOHAX HA NpUMepe NOTOBLIX 2OPMOHOS.

Jl e x a pc T B a JlekapcTBeHHass XUMHUS: OT SITPOXUMHUHM U (hapMaKoTepanuu 0 XUMHOTepanuu. AHTHOMOTHUKH U JUCOAKTEPHO3.
HaproTtuueckue BemiectBa. Hapkomanusi, 6opsba ¢ Helt 1 podUIaKkTHKa.

Pemenne 3 a 1a 4 mo opranuyue CK ol XxuMu U. PerieHue 3aj1ad Ha BBIBOA (OPMYINIBI OpTaHUYECKHUX BEIISCTB MO MPOAYKTaM CTOPaHUS U
MAaCCOBBIM JOJISIM DJIEMEHTOB.

Jdemoncrpanuu. [InaBnenue, oOyrmMBaHue W TOPEHUE OPraHUYECKHUX BEIISCTB. MOAEIN MOJICKYN TPEeACTaBUTENIEH pa3IUYHBIX KJIACCOB
OpraHuydeckux coeauHeHuil. [opeHue MeTaHa, 3TWJIEHA, aneTwieHa. OTHOIIEHWE MeETaHa, JTHJICHA, alleTHJeHa W OeH30Jla K pacTBOpaM
repMaHraHaTta kKaius U OpoMHOU Boje. [lomydyeHue sTUIIeHa peakiueil Aeruaparaluy dTaHoja, alleTHIeHa — THIPOIN30M KapOuga KaabIUs.
Paznoxxkenne kaydyka 0OpW HarpeBaHWW, HCIIBITAHUE TIPOAYKTOB pa3JIOKECHUST Ha HenpenenabHoCcTh. Kommekius oOpas3moB HedpTH U
HePTENPOIyKTOB, KAMEHHOTO yIJIsl U MPOAYKTOB KOKCOXMMHYECKOTO TIpou3BoicTBa. OKuCIeHUe criupTa B anbaeruj. KadecTBeHHbIE peakiui Ha
MHOT0aTOMHBIE cHUPTHI. PacTBOpuMOCTh QeHojIa B BOJIE NPU OOBIYHOM TeMmepaType U npu HarpeBaHuu. KauecTBeHHbIE peakluu Ha (PeHo.
Peakius «cepeOpsiHOro 3epkasia» ajibJAeruI0B U NIFOKO3bl. OKUCIICHUE aJibJICTH/IOB U TJIFOKO3bl B KHUCJIOTY ¢ MOMOIIBI0 ruapokcuna meau (11).
KauectBennast peaknms Ha Kpaxman. Kommekuus spupubsix macen. Komnekmusi mimactMace U u3fenuil 3 HUX. KoJmekius HMCKyCCTBEHHBIX
BOJIOKOH W M3JENWi W3 HUX. B3anMonencTBue aMMyuaka U aHWJIMHA C COJISTHOM KUciaoTol. Peaknust anHnimHa ¢ OpoMHO# Bogoi. Jloka3zaTenbCcTBO
Hannuusl GyHKIHMOHAIBHBIX TPYIII B PaCTBOPaX aMUHOKHUCIIOT. PacTBopenue u ocaxkaenue 0enkoB. LIBeTHbIie peakiiuu 6enkoB. [opeHne nTHYbero
rnepa u mepcTsaHoit uutu. Mojaens mosekyinsl JJHK. Tlepexoapl: 3TaHOT — 3THIIEH — 3THIICHITIUKOJIb — ATHICHIIUKOIST meau (11); ata- HOm —
3TaHalb — ATaHOBAas kucioTa. Komnekuus miactMacc, CHHTETUUECKHUX BOJIOKOH M U3ASJIMU U3 HUX. PaznokeHue rnepokcuia BOJIOpoaa Karaia3zoun



celporo msica u ceiporo kaprodens. Komnekuus CMC, coaepxamux sH3uMBL. McnbiTanue cpeapl pactBopa CMC mHIMKaTOpHOW Oymarom.
Kosteknisi BUTaMUHHBIX IIpenaparoB. McneiTanue cpeabl pacTBOpa aCKOPOMHOBOM KHMCIOTHI MHAUMKATOPHOM OyMaroil. McrnblTaHue anTedHOoro
npenapara HHCYJIMHA Ha OEJI0K.

JlaGopaTopHble OnNbITHI. V3roToBiieHne Moneeii MOJIEKYJI OpTaHUYECKUX coenuHeHui. O3HAaKOMIICHHE C KOJUICKIIMEH oOpa3noB HedTH,
KaMEHHOTO YTJISl U TIPOIYKTOB UX mepepadboTku. OOHapyKeHUE B KEPOCHHE HEIPEACIbHBIX coenHeHn. O3HAKOMIICHHUE C KOJUICKIINEH KaydyKOB
U o0pa3uamMu U3eInil U3 pe3uHbl. PacTBopeHHe miviepuHa B Boae U BzauMojelicteue ¢ ruapokcuaom meau (I1). CroiicTBa ykCyCcHOM KHUCIOTHI,
0o0IMe CO CBOWMCTBAMH MHUHEPAJIBHBIX KHCIOT. Jl0Ka3aTenbCTBO HEIPEACIILHOTO XapakTepa >KHUJIKOTO KHpa. B3aumopeicTBuE TIIIOKO3BI U
caxapo3bl ¢ rugapokcuzom menu (ll). KauectBennas peakumss Ha kpaxmai. O3HaKOMJIEHHE C KOJUIEKIHMEH MJacTMacC M HU3JEIUN U3 HUX.
O3HakKOMJICHHE C KOJUJICKIIMEH MCKYCCTBEHHBIX BOJIOKOH W M3/Ienuil u3 HUX. PacTtBopeHue OenkoB B Bojie. OOHapykeHHE OCJIKOB B MOJIOKE.
O3HaKOMJIEHHE C KOJUJIEKIIMEH CUHTETHUYECKHUX BOJOKOH W u3Aeaud u3 Hux. O3HakomsieHue ¢ kojuiekuuer CMC, coaepikalimx 3H3UMBIL.
HUcnoeitanue cpensl pactBopa CMC wunHaukaropHoil Oymaroil. O3HakoOMJIEHME C KOJUIEKLIMEW BUTaMUHOB. lMcrnblTaHue cpeibl pacTBopa
aCKOPOMHOBOM KHCIOTHI HHAUKATOPHOM OymMarou.

IpakTuyeckasi padora Ne 1. Pemnreaue sKCiepuMeHTAIBHBIX 3a71a4 HA UJICHTU(PUKAIIHNIO OPTaHUYSCKUX COCIUHCHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHHE MJIaCTMAacC U BOJIOKOH.

OBILIASI XUMUSI(11 knacc)
Ilepuoanyeckuii 3aKOH M CTPOEHHE aTOMA

OtkpeiTue JI. 1. MenneneeBsiM Ilepuoauueck oro 3 akoHa. [llepsvie nonvimku KiacCu@Qukayuu XuUmMudeckux 31eMeHmos.
Baxxnelmune NOHATHS XUMHH: aToOM, OTHOCHUTEJIbHAs aTOMHasi U MoJiekyispHas maccel. Otkpeitue . M. MenneneeBbim Ilepnognueckoro
3akoHa. [lepunoanueckuii 3akoH B popmynuposke /. . Menneneena.

I[Tepuonuueckass cuctema J[. . Meunneneena. [lepuonuueckas cucrema J[. M. MenneneeBa kak rpaduyeckoe OTOOpakeHHUE
Ilepunonuueckoro 3axoHa. Pasnuunbie BapuanThl Ilepuonmueckoit cuctemsbl. Ilepuonst u rpynnel. 3HadeHue Ilepuoamueckoro 3akoHa u
Ileproayyeckoii CUCTEMBI.

CtpoeHue atoM a. AToOM — cioXHas yactua. Omxpuvimue 91eMeHmapHsblx 4acmuy U CmpoeHus amoma. SI1po aroMa: IpOTOHbBI U HEUTPOHBI.
Nzotonbl. Hzomonsi 6000poda. INASKTPOHBL. DIEKTPOHHAass 000J04YKa. DHEpPreTHYeCcKuil ypoBeHb. OplOurtamu: S u p-. dOpbumanu.
Pacrnipenenenune 3ia€KTPOHOB IO PHEPreTUYECKHM YPOBHSIM M OpOUTANISIM. DJIEKTPOHHbIE KOH(MUIypalMd aTOMOB XHUMHUYECKHUX JJIE€MEHTOB.
BasieHTHBIE BO3MOXHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB.

I[Tepuo nuue ckui 3 ak OH U CcTp 0 eHUue aTtoM a. CoBpeMEHHOE MOHATHE XUMHUUYECKOTo 3nieMeHTa. CoBpemMeHHast GOpMyIUpPOBKa
[lepuonuueckoro 3akoHa. IlpuuMHa TIEPUOJMYHOCTH B H3MEHEHHUHU CBOMCTB XUMHUECKUX 0dJeMEHTOB. (OCOOEHHOCTH 3allOJIHEHMUS
SHEPreTHYECKUX YPOBHEH B DJICKTPOHHBIX 000JIOYKAaX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA DJIEMEHTOB: S- M p-2JIEMEeHTHI;
u fonemenmet.

CrpoeHue BemecrBa

KoBaneHnTHa s XuMuue cka s cCBsi3 b. [loHATHE O KOBajieHTHOH cBsi3u. OO0I11as aeKTpoHHas napa. KpaTHOCTh KOBaJIEHTHOM CBSI3H.
DIIEeKTPOOTPULIATEIILHOCTD. [lepekpviéanue s1ex mpoHHbIX opboumaneu, nu- u cuemacesasu. KopajeHTHas MOJISIpHAsi U KOBAJICHTHAsT HEIOJIsIpHAs
XUMHUYecKkue cBsi3u. OOMEHHBIM W JOHOPHO-AaKIIENMTOPHBIM MEXaHU3Mbl OOpa30BaHHWs KOBAJCHTHOM CBs3U. BemectBa MOJIEKYJISIPHOTO U
HCMOJICKYJIAPHOTO CTPOCHUS. 3aKoH MOCTOSHCTBA COCTaBa AJIs1 BEIICCTB MOJICKYJIISAPHOTO CTPOCHUS.



MonnasgsxumuueckascBsi3b. Karnmonsl u annonsl. MoHHas cBsI3b U ee cBolcTBa. MloHHAs CBSI3b KaK KpalHUI ciy4dail KOBaJEHTHOMU
MOJISIPHOM CBSI3U. Popmynbras eOunuya seujecmsea. OmuocumenbHOCmy 0eleHUs XUMUYECKUX C853ell Ha MUNbL.

Mertamnnyeckas XuMu4deckasi cBsi3b. O0mue pu3ndecKkrue CBOMCTBA METALIOB. 3a8UCUMOCHTb JNIEeKMPONPOBOOHOCMU MEMAllo8 OmM memnepamypol.
CnnaBel. Yepnuie u ygemuuwle cnuasol.

ATp eraTHbIC C O CTOSTHUS B ellie CTB a. ['a3bl. 3ak0H ABOrazipo Juisi ra30B. MOJISIpHBIH 00bEM Ta3000pa3HbBIX BENIeCTB (TIpH H. Y.). JKuakocTw.

Bo nop o aHa 5 xuMu4de cka s cBA3 b. BogopoaHasi cBsA3b KaK OCOOBIN cllydall MEXMOJIEKYJISIDHOTO B3aUMOJICUCTBUSL. MexaHu3M ee
0o0pa3oBaHMsl U BIMSHHUE Ha CBOWMCTBA BEIIECTB (Ha mpuUMepe BOJABI). Mcnonvzosanue 600bl 6 Obimy u HA Npouzsoocmee. Buympumonexyisapras
B000POOHAS C8513b U ee DUONO2UYECKAS POlb.

T unbel kpucTa Jdauyeckux p emeTo K. Kpucrannmueckass pemierka. MoHHbIe, MeTalUIMUYECKUE, AaTOMHBIE U MOJEKYJISPHbIE
KpUCTAJUIMYECKUE pelieTKu. AJtoTponus. AMopdHbIe BEIIECTBA, UX OMAUYUMENbHbIE CEOLICNEA.

YUucrteie BeumectBa u cMecu. CMecu U XUMUYECKHE COEIMHEHUsI. [ OMOreHHbIe U reTeporeHHble cmecu. MaccoBasi 1 00beMHasi 101
KOMIIOHEHTOB B cMecu. MaccoBas gons npumecei. Pelnienne 3amady Ha maccoByro Joito npumeceil. Krnaccugurkayus eeugecme no cmenewu ux
yucmomol.

HAucnepcusie cucTte M bl [lousitue nucnepcHoit cucremsl. JlucniepcHas dasza u nucnepcruonHas cpena. Kitaccudukanusi [ucnepcHbIX
cucreM. Konnouonwle oucnepchvie cucmemvl. 301u u 2enu. 3Hauenue OUCNEPCHbIX CUCeEM 8 NPUPOOe U JHCUSHU UeN08eKd.

3J1€KTpO.TIHTl/I‘leCKaH AUCCOHAIUA

P ac Tt B O p bl. PacTBOpbl Kak TOMOI€HHBIE CHUCTEMBI, COCTOSIIME W3 YACTUL] PACTBOPUTEISI, PACTBOPEHHOI'O BEIIECTBA U MPOAYKTOB HX
B3aUMOACHCTBUS. Pacmeopenue raxk uaukoxumuyeckuti npoyecc. MaccoBas J0Ji1 PacTBOPEHHOTO BellecTBa. THUIBI pacTBOpPoB. Moaapuas
KoHyenmpayus eewecmea. Munepanvhvie 600bl.

Teopus »I€KTp OJTUTHUYE CK O AUC COLNHMANU HU. DJIEKTPOIUTHI U HENIEKTPOIUTHI. CTENEHb IEKTPOJIUTUUECKON TUCCOLMAIINN.
CunbHble U cia0ble 2JIEKTPOJUTHL. YPAaBHEHUSI JJIEKTPOIUTHUYECKON aucconmauuu. Mexanusm ouccoyuayuu. Cmynenuamas OUcCCoyuayusl.
Booopoonwiii nokazamens.

KucnaorTsl BcBeTe TEOpUM IMEKTPOIUTHUECKON aucconnanuu. OO1me cBoiicTBa HEOPraHMYECKUX UM OPraHUYECKHUX KHUCIIOT. YCIIOBUS
TEUYEHMS peaKLUil MeX 1y JIEKTPOJIMTaMU 10 KoHLa. Cneyuguueckue ceoiicmea a3omuoil, KOHYeHmpupo8aHHOU CEPHOU U MYPABbUHOU KUCTIOM.

O CHOBaHHU s B CBETE TCOPUH DJIEKTPOJIUTHYECKON JUCCOLMAIINU, UX KIacCU(pUKALUA U OOIIUE CBONUCTBA. AMUHBI KAK Op2aHUdecKue
ocHoganus. CpasHenue ce0lUCme aMmuara, MEMulaMuHa U AHUIUHA.

C 0 1 M B CBETE TEOPHHM DIEKTPOIHTHUECKOH JUCCONMAINY, MX Kiaccudukanums u obmme cBoiictBa. Conu Kucavie u ocroeuvie. Conu
opeanuveckux xuciom. Moinal. DIEKTPOXUMUUECKUN psiZi HANIPSDKEHUH METAJJIOB U €r0 MCHOJIb30BaHUE Il XapaKTEPUCTUKHU BOCCTAHOBUTEIIBHBIX
CBOMCTB METAJJIOB.

I'm 1 p o u 3. Coyuau ruaponusa coneil. Peakius cpeast (pH) B pacTBopax rupoiu3yomMXcs colel. [ uoponusz opeanuueckux 6e wecms, e2o
3HaYeHue.

XuMHUYeCKHe peakunuu
K na ¢ cudwukamms xumuye ckux p eakuw W. Peaxyuu, udywue oes uzmenenHus cocmasa eewjecms. Kinaccudukamus mo 4uciay U COCTaBy
pearupyoonmx BeLIeCTB U MPOAYKTOB peakuuu. Peakuuu pasiokeHUs, COEAUHEHMS, 3aMElIeHUus U OOMeHa B HEOpraHMYecKoW XuMHU. Peaxyuu
NpUCOeOUHeHUsl, OMuenienus, 3aMeueHus U U3OMePU3AYUU 8 Op2aHUYecKoU Xxumuu. Peakyuu nonumepusayuu Kax YacmHulil cIy4ai peakyuii npucoeouHeHus.
T emytoB o 5 ¢ ¢ eKT XUMHUYE CKUX P €aKIM H. DK30- U SHIAOTSPMUUYCCKHUE PEaKIUU. TepMOXUMHUYECKHUE yYpaBHEeHHUs. PacueT komnyecTBa
TCIUIOTHI IO TCPMOXUMHUYICCKHUM YPABHCHUAM.



CK Op O CTh XHUMHUE CKHUX p eakuu H. [IoHITHE O CKOPOCTH XMMHUYECKHX PEaKIHil, aHATUTUYECKOE BbIpAXEHHUE. 3aBUCUMOCTh
CKOPOCTH PEaKIMU OT KOHIICHTpPAIIMH, AABJICHHUS, TEMIIEpPATypbl, IPUPOJIbI PEarupyroNIuX BEIISCTB, IUIOMIAAN WX COIPHUKOCHOBEHHS. 3aKOH
JNEUCTBYIOIINX Macc. Pewenue 3a0au Ha XUMu4eckyro KUHEemuK).

Katanwu3s. Karanuzaropsl. Karamus. [ omocernnoiii u cemepoeennoiii kamanu3s. IIpuMepbl KaTAIIUTHYSCKUX IIPOIIECCOB B IPOMBIIIICHHOCTH,
TEXHUKE, ObITY. DEpMEHTHI U UX OTVIMYHUSI OT HEOPTAaHUYECKUX KaTalIn3aTopoB. [IpumMeHenne kataiamu3aTopoB U (pepMEHTOB.

XuMuueckKoepaBHOBECHe. OOparuMple 1 HEOOpAaTUMBIC PEaKIIUH. XUMHUUYECKOE PaBHOBECHE M CITOCOOBI €ro CMEIICHUS Ha MPUMEpe
nonydeHust ammuaka. Cunmes ammuara 6 npomviuiennocmu. Illousmue 06 onmuManbHuIX YCI08UIAX NPOBEOeHUs MEXHONI02UYECK020 NPoyeccd.

OKHC JIHTECIBHO-B O C CT AaHOBHUTEC JbHBIC npoiecchl. OKUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakiuu. OKHUCIUTEIh |
BoccTtaHoBuTelb. OkuciaeHue u BoccTraHoBiaeHHe. CoOCTaBJIIEHHE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUH METOA0M
3JICKTPOHHOTO OaJlaHca.

O 6mue cBolicTBa MeTalJioB. XMMHUYCCKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEJICH. B3aummojelicTBHe METaJIOB ¢ HEMETaLJIaMHU,
BOJOM, KUCJIOTAaMH M PAaCTBOPaMH CoJiei. MeTayutoTepMusl.

K opp 0 3us1 MET a JII0B Kak oxucaumenbHo8occmanosumenvhsvii npoyecc. CriocoObl 3alIUThl METAIIOB OT KOPPO3HUH.

O Omume CBOWCTB a HEMET a JUIO B. XMMHUYSCKHE CBOMCTBAa HEMETAJUIOB KaK OKHUCIHTEeH. B3aumoaelicTBue ¢ MeTaiiaMu, BOAOPOJIOM H
APYIruMu HEMETAJlJIaMU. CBOﬁCTBa HEMETAJUIOB KaK BOCCTAHOBUTEJIEH. BBaHMOﬂeﬁCTBHG C IMPOCTBIMU U CIIO)KHBIMHU BCHICCTBAMU-OKUCIUTCIIAMU.
061/140}1 Xxapakmepucmuka 2cajloceHoe6.

DnexTp 0 au 3. Odbwue cnocobwvl nNoayueHus Memaiios U HeMemanios. DIEKTPOJIU3 PACTBOPOB U PACIIIABOB AJICKTPOJIUTOB Ha MIpUMEpE
XJIOpUAA HATPUsA. DIEKTPOJIUTUUYECKOE NOJIyYCHUE AIFOMUHUSA. [[pakTHueckoe 3HaueHue IEeKTPOIIN3a. 1 aib8aHONIACMUKA U 2A1b8AHOCMESUSL.

3axkuar ueHH e. [lepcriekTuBbl pa3BUTUA XUMHUUYECKONH HAayKHM U XMMHYECKOTO ITPOU3BOJICTBA. XUMMUSI U ITpobiieMa OXpaHbl OKPYKarolei
Cpelibl.

Jdemoncrpauuu. Paznuunsie ¢popmbl Ileprnonnueckoit cucremsl J. 1. MenneneeBa. Moaenb KpuCTaJUIMUECKON PELISTKH XJIOpHUIA HATPHS.
O0pa31pl MUHEPAJIOB C MOHHOM KPUCTAJJIMYECKON PEIeTKOM: KaJblUTa, rajiuTa. MoaelIn KpUCTAJUIMYECKUX PELIETOK «CYXOro JibJa» (MJIn Hoaa),
anmMasa, rpadura (uiau kBapua). Monenb MoJsipHOro oO0bema ra3oB. Tpu arperarHbIx COCTOSIHMSL BOJibl. OOpaslbl pa3jUYHBIX JUCHEPCHBIX
CHCTEM: dMYJIbCHUH, CyCIIE€H3Uil, adpo3oJeil, reneit u 3oneid. Koarymsamnus. Cunepesuc. Dddext Tunnansa. UcneiTaHue pacTBOPOB 3JIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA MpEeAMET JUCCOLMALMU. 3aBUCUMOCTh CTEHEHHM JJIEKTPOIUTHYECKOW IHMCCOIMAIMU YKCYCHOM KHUCIOTBI OT pa30aBieHUs
pactBopa. Ilpumepnl peaknuii HMOHHOTO OOMeHa, WAYIIMX C OOpa3OoBaHHEM OCaJiKa, Ta3a WU BOJbl. XUMHUYECKHE CBOWCTBAa KHCJIOT:
B3aUMOJICCTBUE C METa/ulaMH, OCHOBHBIMM M aM(OTEPHBIMHU OKCHJIaMHM, OCHOBAaHHUSIMHU (IIeJOYaMH M HEPACTBOPHMBIMHM B BOJI€), COJSMHU.
BzaumoneilictBue a30THONW KHCIOTBHI € Menplo. OOyrmMBaHHE KOHIEHTPUPOBAHHON CEpPHOM KHCIOTOM caxapo3bl. XHMHYECKHE CBOMCTBa
LIEJI0YEH: peaKklusl HeNTpaau3aluy, B3aMMOAEUCTBUE C KMCIOTHBIMUA OKCHJAMHM, COJISIMU. Pa3okeHne HepacTBOPUMBIX B BOJAE OCHOBAHUU NPHU
HarpeBaHUU. XUMHUYECKHE CBOICTBa COJICH: B3aMMOJIEMCTBHE C METaJlaMH, KHUCJIOTAaMH, IIeJIodaMH, ¢ JPYruMu cojisiMu. ['maponns3 kapOuaa
kanpiusi. HM3yuenne pH pacTBOpOB TIHAPOIM3YIOIIMXCS COJIe: KapOOHATOB IIEJIOYHBIX META/UIOB, XJIOpHUJa U alerara aMMOHMS.
DK30TEpPMUUECKUE U DHAOTEPMUUYECKHE XMMUYECKHE peaKUu. TerIoBbIe SIBJICHUS PU PAaCTBOPEHUU CEPHOUM KUCIOTHI 1 aMMHUAYHOM CEIUTPHI.
3aBUCUMOCTH CKOPOCTH PEAKIIMM OT IPUPOABI BELIECTB Ha MPUMEPE B3aUMOJENCTBHUSI PACTBOPOB PA3JIIMUHBIX KUCJIOT OAWHAKOBOW KOHLIEHTPALlUU
C OJIMHAKOBBIMHM KyCOYKaMH (TpaHyjlaMH) LIMHKAa U OJMHAKOBBIX KYyCOYKOB pa3HbIX METaJUIOB (MarHus, IIMHKA, YKeje3a) C PacTBOPOM COJSHOM
KHCJIOTHI. B3anmopaeicTBue pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMH THOCYJb(ara HATPUS Pa3IMYHON KOHILEHTPALMU M TEeMIEpaTyphl.
Moens Kumsero ciost. PasinokeHue nepoKcuIa BOI0Ppoia ¢ IIOMOIIbI0 Heopranudeckux karaiauzaropos (FeCl2, Kl) u npupoausix 00beKTOB,
comepkammx Karanady (celpoe Mmsico, kaprodens). IIpocreiime OKHCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAaKLHMU: B3aUMOACHCTBHE ITMHKA C
COJISTHOM KHUCJIOTOU U xene3a ¢ cynbdarom menu (11). Moaens anekTponmzepa. Mojiesb 3JIEKTPOIU3HON BaHHBI TSI TTOJTYYCHUS aJTFOMUHUS.



JladoparopHble onbIThl. ONpeaeieHne TUMa KPUCTAIUIMYECKON PEIIETKU BEIIECTBA U OMMCAHUE €ro CBOMCTB. O3HAKOMJIEHUE C JIMCIIEPCHBIMU
CUCTEMaMH.

Peakunu, naymme ¢ oOpa3oBaHHEM OCaaKa, ra3a Ui BOJbl. B3auMmoaeicTBue COISTHON KUCIIOThI ¢ IMHKOM, okcuaoM meau (1), runpokcuiom
menu (Il), xkap6onarom kanblus. BzanmosnelcTBue pacTBopa THMAPOKCHAA HATPUS C COJITHOM KHUCJIOTOM B MpUCYTCTBUU (eHosdTalienHa, ¢
pactBopom xsopua xkenesa (1), c pactBopom comnu antomunus. Bzaumopeiicteue pactBopa cyibdara meau (I1) ¢ sxene3om, H3BEeCTKOBOM BOJOM,
pacTBopoM XJiopuaa Kajbius. [lomydeHue ruapokapOOHaTa KaJbIUs B3aHMOJICHCTBHEM HM3BECTKOBOW BOJbI C oOkcuiaoM yriepoaa (1V)
(BpLABIXaEMBIM BO31yX). VcnbiTaHME MHAMKATOPOM PAacTBOPOB I'MAPOIM3YIOLIMXCS U HETHIPOJIM3YIOIIUXCS cojiel. Peakuus 3amelieHus Meau
’)kene3oM B pactBope  cyibdara menu (Il). Ilomydyenue kuciopona paszjioKeHHEM IEPOKCHIa BOAOPOAA C MOMOIIBIO JIMOKCHAA MapraHia.
[Mony4uenne BOOOpOaa B3aUMOJACUCTBUEM KHUCIOTHI C IMHKOM. O3HAKOMJIICHHE C TIperiaparaMu ObI-OBOH XUMUHU, COJICPIKAITUMH SH3UMBI.

IIpakTnueckas padora Ne 1. [lonyuenue u pacno3HaBaHUE ra3os.
IIpakTueckas padora Ne 2. Pemienue 3kcriepuMeHTAIbHBIX 33/1a4 Ha UACHTU(UKAIIMIO HEOPraHMYECKUX U OPTaHUYECKUX COeTUHEHUH.

IMpakTuueckasi padora Ne 3 (0 d8yxuacosozo éapuanma uzyuwenus Kypca). I eHeTHYECKass CBSI3b MEXY Pa3IUYHBIMHU KJIaCCaMU HEOPraHUYCCKUX U
OpraHM4YCCKUX BCIUICCTB.

[VNIAHWPY EMBIEPE3YJIBTATBI U3YUEHUWA YYEBHOT'O ITIPEJIMETA «XUMUWA» HA YPOBHE CPEJJHEI'O OBLLIEI'O OBPA3OBAHUA

BoinyckHuk Ha 6230BOM YPOBHE HAYUHTCS:

— IOHUMAaTh XMMHWYECKYI0 KApTHUHY MUPA KaK COCTAaBHYIO 4aCTh LIEJIOCTHON HAYYHOW KapTHUHBI MUPA;

— pacKpbIBaTh POJIb XUMHUHM M XMMHUYECKOTIO ITPOU3BOJICTBA KaK IPOU3BOAUTEIBHOM CHIIBI COBPEMEHHOTO OOIIeCTBa;

— (popMynupoBaTh 3HaUYEHUE XUMHUHU U €€ JTOCTHUIKEHUHN 111 IOBCEJHEBHOM KU3HU YEJIOBEKA;

— YCTaHAaBJIMUBATh B3aUMOCBSI3b MEXYy XUMUEU U IPYTUMHU €CTECTBEHHBIMU HayKaMU;

— (GopMyIMpPOBATH OCHOBHBIE MTOJIOKEHUS TEOPUU XMMHUUYECKOI0 CTPOEHUSI OpraHnYecKkux coeanuHennit A. M. BytiepoBa 1 WiirocTpupoBaTh
HUX IIPUMEPaMHU U3 OPraHUYECKON U HEOPTaHUYECKOM XUMUMU;

— apryMeHTHPOBaTh YHUBEPCAIBHBIN XapaKTEeP XUMUYECKHUX MMOHSATHM, 3aKOHOB Y TEOPUH JJIsI OPraHUYECKOW U HEOPTaHUYECKOU XUMUH;

— (opmynuposarts [leprnonnueckuii 3axon /. 1. MenieneeBa 1 3akOHOMEPHOCTH U3MEHEHUM B CTPOCHUH U CBOMCTBAX XUMHUUYECKUX
3JIEMEHTOB U 00pa30BaHHBIX UMM BElIECTB Ha 0cHOBE llepuonnueckoii cuctemsl Kak rpadguiyeckoro orodpaxkeHus lleproanueckoro 3akoHa;

— XapaKTepHU30BaTh S- U P-DJIEMEHTHI, a TAKXKE JKEJIE30 110 UX noJiokeHuto B Ilepuonnueckoin cucreme /. 1. Menneneesna,;

— KJaccu(PUIMPOBATh BUABI XUMHYECKOU CBSI3U U TUIIBI KPUCTAJUTUUECKUX PEIIETOK, OOBSICHATh MEXaHU3MbI UX 0Opa30BaHUs U
JIOKa3bIBaTh €JIMHYIO MPUPOAY XUMHUUECKUX CBsI3eH (KOBAJIEHTHOW, HOHHOM, METAJUTMYECKOM, BOJOPOIHOMN);

— OOBSICHATH NIPUYUHBI MHOTOOOpAa3usl BEIIECTB, UCIOJIb3Ys SIBJICHUSI U30MEPUH, TOMOJIOTUH, aJJIOTPOITHNH;

— KJIaccu(PUIUpPOBaTh XMMUYECKUE PEaKIIMU B HEOPraHUUECKOM M OPraHnYeCKOM XMMHUHU 110 PA3JIMYHBIM OCHOBAHUSIM M yCTaHABIUBATH
cnenrUuKy TUIIOB PEAKIMI OT OOILIIEro 4yepe3 0COOEHHOE K €IMHUYHOMY;

— XapaKTepHu30BaThb T'MAPOIN3 KaK CrieIn(UIHBIM OOMEHHBIHN MPOIIECC U paCKpbIBaTh €ro poJib B )KUBOM M HEKUBOI TPUPO/IE;

—  XapaKTepHU30BaTh JICKTPOJIHU3 KaK CIEIU(PUIHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECC M €T0 MPAKTHYECKOE 3HAYCHHUE;

— XapaKTepHU30BaTh KOPPO3HUIO METAIOB KaK OKUCIUTEIbHO-BOCCTAaHOBUTEIBHBIN ITPOLIECC U MPeJIararh CIIOCOObI 3allIUTHI OT HEE;

— KJaccu(UIIMPOBaTh HEOPraHUYECKHUE U OPTaHUYECKHUE BEIIECTBA;



— XapakTepu3oBaTh OOIHE XUMHUUECKHE CBOMCTBA BAXKHEHIIINX KJIACCOB HEOPTAHUUECKUX U OPraHUYECKUX COCTUHEHUN B MJIaHe OT O0IIero
yepe3 0COOCHHOE K CIMHUYHOMY

— HWCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO sSI3bIKA JJISI OTOOpaKEHHUSI cOCcTaBa (XUMudeckrue (PopMysibl) U CBOUCTB (XUMUYECKHE
YpaBHEHUSI ) BEIICCTB;

— WCIIOJIL30BaTh MPaBUJIa 1 HOPMBI MEXKIYHAPOIHOM HOMEHKJIATYPHI JUJTIsI HA3BaHUW BEMISCTB M0 (popMyiiaM U, HA0OOPOT, /ISl COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COSAUHEHHUN 110 UX Ha3BaHUSIM,

— 3HaTh TPUBHUAJIbHbIC HAa3BaHUS BAXKHEHUIIINX B OBITOBOM OTHOIIICHUN HEOPraHUYECKHUX U OPraHUYECKUX BEILIECTB;

— XapakTepHu30BaTh CBOMCTBA, MOJYUYCHHUE U IIPUMEHEHHE BaXKHECUIITNX MPEACTABUTEIICH KJIIACCOB OPraHUYCCKUX COCIUHEHHUM (aJIKaHOB,
AJIKCHOB, AJIKWHOB, aJIKaJIMCHOB, ADOMATHYECCKUX YIIICBOJOPOIAOB, CITUPTOB, (EHOJIOB, abJASTHUAOB, MPEICIbHBIX OTHOOCHOBHBIX KaPOOHOBBIX
KHCJIOT, CJIOKHBIX Y(PHUPOB U )KUPOB, YINICBOJOB, aMUHOB, aMUHOKHCJIOT);

— yCTaHAaBJIMBATh 3aBUCUMOCTH YdKOHOMHUKH CTPAHBI OT JIOOBIYH, TPAHCIIOPTUPOBKH U MIepepabOTKH YIIICBOAOPOIHOTO ChIphs (HeTH U
IIPUPOHOTO raza);

— DKCIIEPUMEHTAJIbHO MMOATBEPKAATh COCTAB U CBOMCTBA BAXKHEUIIIMX MPEACTABUTEIICH N3YUEHHBIX KJIACCOB HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIESCTB C COOIIOACHUEM MPABHUJI TEXHUKH O€30ITaCHOCTH ISl pa0OThI ¢ XUMHYECKHUMH BEII[ECTBAMU M JIA0OPATOPHBIM
o0opynoBaHUEM;

— XapaKTepHU30BaTh CKOPOCTh XUMHUYECCKON PEAKIIMU U €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DAKTOPOB;

— XapakTepHU30BaTh XUMHYECCKOE PABHOBECHE U €r0 CMEIICHUE B 3aBUCUMOCTH OT Pa3IUIHBIX (PaKTOpPOB;

— TIPOU3BOJUTH PACUYCTHI 0 XUMHUISCKUM (OPMYJIaM U YPaBHEHHSM Ha OCHOBE KOJTUYECTBEHHBIX OTHOIICHUN MEXK/IY Y9aCTHUKAMU
XUMHYECKHUX PEAKIINA;

— co0nroaaTh MmpaBuiia SKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIIIEHHUSIX C OKPY KAIOIIel cpenoi mpu oOpamieHnu ¢ XUMHUYeCKUMU
BEIIECTBAMH, MAaTepHUaIaMH U IIPOILECCaMU.

BoinyckHuK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYHUTHCH:
—  UCNONb308aMb MEMOObL HAYYHO20 NOZHAHUS NPU BbINOIHEHUU NPOEKMOE U YYeOHOUCCIe008AMENbCKUX 3A0aY XUMUYECKOU MeMamuKu,
—  NPOCHO3UPOBAMb CMPOEHUe U CBOUCMBA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 8eujecm8 Ha OCHOBE AHAN0UU,

—  NPO2HO3UPOBAMb MeyeHUue XUMUYECKUX NPOYECCO8 8 3a8UCUMOCTIU OM YCLOBUL UX NPOMEKAHUs U npediiazams cnocodbl YRPAasieHus IMumMu
npoyeccamu,

—  YCMAHABIUBaAmMb 63AUMOCEA3U XUMUU C RPEOMEMAMU 2YMAHUMAPHO20 YUKLA (A36IKOM, TUMepamypoil, MUposoll Xy00HCeCMEeHHOU KYI1bmypoil);

—  packpvleams poib XUMUYECKUX 3HAHUL 6 OYOyujell npaKkmudeckoll 0esmenbHoCmu,

—  pacKkpwiéamv poib XUMUYECKUX 3HAHULL 8 POPMUPOBAHUY UHOUBUOYATbHOU 00PA308aMeNbHOl MPAeKmopuu,;

—  NPOCHO3UPOBAMb CHOCOOHOCb HEOP2AHUYECKUX U OP2AHUYECKUX eleCmE NPOAGIAMb OKUCIUMENbHbLE U/UNU 80CCIMAHOBUMENbHbLE CEOUCMBA C
yuemom cmenenell OKUCTIeHUs 2NeMeHmMOo8, 00pa3yIoUWUX UX;

— apeymeHmupo8ams eOUHCMBE0 MUpa 6ewecms YCmaHos1eHuem eHeMU4ecKoll Ce:A3U MeXCOy HeoP2aHUYeCKUMU U OP2AHUYECKUMU BeleCmeami,;

— gnademsb XUMUYECKUM S3bIKOM OJis1 0002 eHUsl CLOBAPHO20 3ANaca U pa3eumusi pedu,

—  Xapaxmepuzoeams CMaHogl1eHue Hay4Hol meopuu Ha npumepe omkpuimus Ilepuoouyeckoeco 3aKoHa U Mmeopuu XUMUYECKO20 CMpOeHUs OP2AHUYECKUX
gewecms,

—  Kpumuuecku OMHOCUMbCA K NCEBOOHAVUHOU XUMUYECKOU UHDOPpMAYUl, NOIYHAeMOU U3 PAZHBIX UCTNIOYHUKOS,;

— noHuMamu 2106anvHble nPobIeMbl, cmosiuue nepeo uenoseuecmeom (IKonocuueckue, IHePeeMuecKie, Colpbegble), U npediiaeans NYmu ux peuenus, 6
MOM YUce U ¢ NOMOWBIO XUMUU.



TEMATUYECKOE TNTAHUPOBAHUE. OPTAHUYECKA I XUMU . BA3OBBI YPOBEHb. 10 KJIACC
(1 g B HEmemto, Bcero 35, U3 HUX 24 — Pe3epBHOE BpEMsi)

N Tema. Ilnanupyemble pe3yJbTaThl
I /;1 Hara JeMoHCcTpanusi ONbLITOB. OcHOBHOe coep:KaHue YPOKa MpeaveTnbre JIM4YHOCTHBIE
HcnoanzoBanue [IOP P MeTtanpeaMeTHbIe
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJWMHEHUU
1 M HaGmronenue, Hcnonvzosams 0CHOBHBIE P
€TOJbl HAyYHOTO TYJISSTHBHbIE:
8 Y MPENOI0KEHHUE, TUIIOTE3A. WHTEJUJIEKTyaIbHBIEC OTIEpaIliuU £LVv £
IO3HAHUS. . 1. CraBuTh y4eOHBIC 33/1aul HA OCHOBE
ITounck 3aKOHOMEPHOCTEM. (¢popmynuposams runoresy,
JdemMoHcTpanum. o COOTHECEHMSI TOT'0, YTO YK€ U3BECTHO U
. Hayunp1il 5KCOEpUMEHT. npoeooumsv aHAJINU3 U CHHTE3, .
BuneodparmMeHTsl, ciaiabl YCBOEHO YYaIIUMCS, U TOTO, UTO eI
BriBoz. 000011IeHIE, 8b116/IAMb
C U300paKCHUSIMU HEU3BECTHO.
. MIPUIHUHHO-CJICCTBEHHBIC
XUMHYECKOU aboparopuu, CRST3H), TIDOGOJUMSD 2. CaMOCTOSTEIEHO OOHAPYKUBATH U
MPOBEICHUS XUMHUYECKOTO BKCHGI’;HMGHT (hopMynHpoOBaTh YI€OHYIO ITPOOIEMY,
9KCIIEPUMEHTA. OTIPEACIIATH 1EJIb YIeOHOM
U urcuposams €ro
JIeATEIILHOCTH.
pe3yIbTaThI
C TIOMOIIILIO POTHOTO SI3BIKA U SI3BIKA
Ilo3HaBaTeJbHBIC:
XUMUU.
> 1. CaMOCTOSTENBHO BBIAETATE U
IIpeamer CraHOBIJICHHE OpTraHUYeCKON Paznuuams nipeMeTsl (hopmyMpoBaTh NO3HABATENBHYO
OpraHU4eCKOn XMMMH Kak Hayku. Buranusm OpraHH4YeCcKON U HENb.
XUMUH. u ero kpax. OnpeneneHue HEOpraHn4eCcKOu XUMUH, 2. AHanu3upoBarb, CPaBHHUBATb,
JleMoHcTpanun 3JIEMEHTHOI'O COCTaBa MUHEpAaJIbHbIE U OpTaHUYECKUE KJIACCHUIMPOBATH 1 06001maTh HaKThl
T — ) OpTaHUYECKUX COETMHEHUM. BEIIeCTBA. W ABJICHUA.
HPHPOTHEIX [lnaBnenue, oOyrnuBaHue u Knaccugpuyuposamsw
I/ICKyCCTBeH’HLIX - TOpEeHHUE OPraHuYECKUX OpTaHMYECKHUE BEIECTBA 110 UX KomMyHHKAaTHBHbIE:
CHHTCTHYCCKIX BEIIECTB (Ha npumepe OPOUCXOXKJIEHUIO Ha 1. CamocCTOSITEIHHO OpTraHnu30BbIBATH
caxapo3sbl). IPUPOAHBIE, UCKYCCTBEHHBIE U y4eOHOEe B3aHMOZCHCTBHE B IPYIINe
OpraHUuYeCKUX

(ompenensTh o0IIye eH,




COCOUHCHHH,
MaTepuaoB U
U3JCIUU U3 HUX.
JlaGopaTopHbIie
ONBITHI. 1.
Omnpenenenue
2JIEMEHTHOT'O COCTaBa
OpTaHUYEeCKUX
COCIMHCHM.

CHUHTETHUYCCKHUE.
Ilposooumsv u nabarodams
XUMHUYECKUI SKCIIEPUMECHT.

pacmpenensTh poiu, JOTOBapHUBATHCS
JpYT C APYTOM U T.1.).
JIMYHOCTHBIE:

1. ®opMupoBaTh OTBETCTBEHHOE
OTHOIIICHUE K YUCHHUIO.

2. ®opMHUpOBATh CAMOYBaKCHUS U
SMOLMOHAIBEHO- TIOJOKUTEIHHOE
OTHOILIIEHHE K ceOe, TOTOBHOCTh
OTKPBITO BBIPAKATh U OTCTAUBATh
CBOIO MO3UIINIO.

Teopust ctpoeHust
OpTraHUYECKUX
COCOUHCHUM.
JlaGopaTopHbie ONBITHI.

2. M3rotoBiieHue MoeneH
MOJICKYJT OPTaHUYECKUX
COCIUHCHH.

OcCHOBHBIC TOJIOKECHHS
Teopuu cTpoeHus A. M.
byrnepoBa. BajeHTHOCTS.
OeMEeHTBI C TOCTOSTHHOM 1

MEPEMEHHOM BaJIEHTHOCTBIO.

CtpyKkTypHBIE (GOPMYITBI
HeopeanuyeckKux u
OPraHNYECKUX BEIIECTB.
Tunvt yenepoouvix yenouex:
JIUHEUHAsl, pa36emelenHas,
samxnymas. Kpamnocme
XUMU4eCKoul cesa3u.

W3zomepust. Buowvr usomepuu.

ITonsTHEe 0 B3aUMHOM
BJIMSIHUHA aTOMOB B
MOJICKYJIaX OPTraHUYeCKUX
BEILICCTB.

ObvscHamb NTPUINHBL
MHOT000pa3usi OpraHuIeCKUX
BEIIECTB U 0COOCHHOCTH
CTPOEHHS aToMa yIiIepoa.
Paznuuams nonstus
«BaJICHTHOCTB» U

«CTETCHb OKUCIICHUS,
onepuposams UMU.

Ompasicams cOCTaB U

CTPOEHHE OPTaHUYECKUX
COEIMHEHUU C ITIOMOIIBIO
CTPYKTYPHBIX HOpMyI U
MOOenupoeams UX MOJIEKYIIBI.
Pasznuuams OHATHS «A30MEP»

U «TOMOJIOTY.

Ha3zvieamb n3ydeHHbIE TOJIOKECHUS
TEOPUU XUMHUUYECKOTO CTPOCHUS A.
M. bytieposga.

PeryasiTuBHbIE:

1. BeigBurars BepcUu pelicHus
Mpo0JIeMbI, 0CO3HABATh KOHCYHBIH
pe3ynbTaT, BEIONpaTh U3
MPEIOKEHHBIX W UCKATh
CaMOCTOSITENILHO CPEJICTBA
JIOCTHKEHHUS LIEJH.
Ilo3HaBaTe/IbHbBIE:

1. CtpouTh IoTHYECcKOe
paccyxJeHue, BKII0Yarolee
YCTaHOBJIEHHE IPUINHHO-
CJIEJICTBEHHBIX CBSI3EH.
KoMMYHUKATHBHBIE:

1. YuurteiBaTh pa3Hble MHEHUS 1
WHTEPEChl 1 00OCHOBBIBATh
COOCTBEHHYIO TIO3HIINIO.
JIMYHOCTHBIE:

1. [IposBIATH yCTONYMBEIN yaeOHO —
MO3HABATEIHHBIN HHTEPEC K HOBBIM
criocobam pernieHws 3a1ad.

TEMA 2. VITIEBOAOPO/IbI 1 UX ITPUPOAHBIE UCTOYHUKHU




IIpupoaHslil raz kak
HWCTOYHUK YTJIEBOJIOPOIOB.
JdemoncTpanuu.
Komneknus BemmecTs u
MaTepuajIoB, MOJy4aeMbIX
Ha OCHOBE HPUPOTHOTO
rasa.

IIpuponanslii raz, ero coctaB
Y HaIpaBIICHUS
HWCMOJB30BaHUS B KAUECTBE
TOIUJIMBA U XUMHUYECKOTO
ceIpbs. Konsepcus memana.
Cunmeszas u e20 uCnonbL308aHue
0J15 NONYYEeHUsL CUHMEMUYEeCKO20
OeH3UHa U MemaHod.

Xapaxmepuzoeamsb cOCTaB U
OCHOBHBIC HAITPaBJICHUS
HCTIOTb30BaHUS U

nepepaboTKu MPUPOTHOTO

rasza. Yemanaenusamo
3aBUCHUMOCTh MEXIy 0ObeMaMH
JTOOBIYM TPHUPOTHOTO Ta3a B

P® u 6romxerom. Haxooums
B3aMMOCBS3b MEKITY

U3y4aeMbIM MaTeprualioM U
Oyxy1eit mpodeccCuoHaTBHOMN
JIESTEIbHOCTHIO.

[IpaBuna 3KOIOTHYSCKH TPAMOTHOTO
MMOBEIECHUS U OE€30MaCHOTO
o0palleHusl ¢ IPUPOIHBIM Ta30M B
OBITY ¥ Ha TPOU3BOJACTBE.

IIpenenbHbIC
yIJI€BOAOPOIbI. AJIKaHBI.
JdemoHcTpanuu.
[TapocrepxHEBBIE U
00BbEMHBIE MOAEITH
MOJIEKYJI IIEPBBIX
NpeAcTaBUTEIIEH Kitacca
ankaHoB. Pu3znveckKue
CBOICTBA ra3000pa3HbIX
(mpormaH-OyTaHOBas cMeCh
B 3a)KHUTAJIKE), KUJKHAX
(6eH3MH) U TBEpABIX
(mapaduH) aKaHOB:
arperarHoe COCTOSIHHE,
pacTBOPUMOCTH B BOJE.
T'openue nponas-
OyTaHOBOM cMecH
(3axxuranka). OTHOILICHHUE
aJIKAHOB K PacTBOPY
TepMaHraHaTa KaJlus |
OpomMHOI Boje/

3HayeHHWe OPUPOJHOro ra3a u
WHBIX TPEJIeTbHBIX
YIJIEBOIOPOIOB B Ka4eCTBE
TOIIMBA U XUMHNYCCKOTI'O
CBIphsl. MeTaH u pyrue
aJTKaHbI KAK COCTaBHAS YacCTh
MIPUPOJTHOTO rasa.
XUMHUYECKHE CBOMCTBA
MeTaHa, 00y CIIOBIHBAIOIIE
ero mpuMeHeHue (TopeHue,
MUPOJIN3, TAJIOTEHUPOBAHUE).

l'omororu meTana, nzomepus
1 HOMEHKJIaTypa.
Jerunpuposanuve
ataHa.Kpekune u uzomepuzayus
ANIKAHO8. ANKUIbHBIE PAOUKATIBL.
Mexanuszm
€c680000HOPAOUKATLHO2O
2a102eHUPOBAHUSA ANIKAHO8.

OnpenensaTs IPUHAIICKHOCTh
BEIIECTB K PA3JIUIHBIM THUIIAM
(IpenenbHBIM WITH
HETIpeeTIbHBIM) U KilTaccaM
yrieBogoponoB. Ha3eiBaTh nx

110 MEXAYHapOIHONU
HOMEHKJIaType,

XapaKTepU30BaTh CTPOCHUE

M CBOMCTBA BaKHEHIIIUX
MpeAcTaBUTeNeH, HaOII0aTh U
ONKUCHIBAaTh JIEMOHCTPALIMOHHBIN
AKCTIEPUMEHT C TOMOIIBIO POTHOTO
SI3bIKa U sI3bIKa XuMuu. O0600mars
3HAHUS U AeJIaTh BHIBOJEI O
3aKOHOMEPHOCTSIX U3MEHEHUSI
CBOMCTB yIJIEBOAOPOJOB B
rOMOJIOTHUYECKUX psagax. Paznuyars
MOHSITHUS «U30MEP» U «TOMOJIOTY.

PeryasiTuBHble:

1. CocraBnsaTh (MHAUBHYaTHHO
WM B TPYIINE) TUTaH PELICHUS
POOIIEMEL.

2. Paboras no tutany, CBEpSTH CBOH
JIEHACTBUS C LENBIO U, IPU
HEOOXOMMMOCTH, UCTIPABIIATH OIIHOKH
CaMOCTOSITENTFHO.

3. B auanore ¢ yunurtenem
COBEPIICHCTBOBATh CAMOCTOSTEIHHO
BEIpa0OTaHHBIE KPUTEPHUH OIICHKH.

Ilo3HaBaTeIbHbIE:

1. BBISIBISTS NPUYUHBI U CIEICTBUA
MPOCTBIX SIBICHUM.

2. Co3gaBarh CXeMaTUYECKHE MOICIIH
C BBIJICIICHHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK 00BEKTA.

3. [IpeoOpa3oBbIBaTH HHPOPMALHIO
13 OJTHOTO BUJA B Apyroii (Tabnuiy B
TEKCT | TIp.).

KoMMyHHKATHBHBIE:

1. ®opmynupoBaTh cOOCTBEHHOE
MHEHHE U TIO3UIIHIO, 33]1aBaTh
BOIIPOCHI, CTPOUTE OHITHBIE JJIS
nmapTHepa MOHITHS.

2. YUuThIBaTh pa3Hble MHEHUS U
CTPEMHUTHCS K KOOPAMHAIINU
PAa3IMYHBIX MTO3UIIUHI B
COTPYOHUYECTBE.

JInyHocTHBIE:

1. ITocTrenenHO BBICTpanBaTh
COOCTBEHHOE 11eJI0CTHOE
MHPOBO33pPEHHE: 0CO3HABATH
MOTPEeOHOCTH ¥ TOTOBHOCTH K
camM000pa30BaHuUIO, B TOM YHCIIE U B
paMKax caMOCTOSTENILHON
JEeSITEbHOCTH BHE HIKOJIBI.

2. OueHuBarh coaepxanue (UCXOs U3




COLIMAIIBHBIX W TMYHOCTHBIX
LIEHHOCTEH ), 00eCIIeUnBaroIee
JMYHOCTHBIN MOPANBHBINA BEIOOD.

DTHUIIECHOBEIC
YIJIEBOAOPO/IBI, HITH
aJKEHBI.
JdemMoHcTpanum.
[apocTtepxxHeBas u
o0beMHas MOJIEITH
MOJIEKYJIBI STHJICHA.
lopenue sTuneHa.
Komnexnus
«ITonmusTHNEH U U3
M3 HETOoY.
JladoparopHbie ONbITHI. 3.
ObHapyxeHUe
HETIpeAeTbHBIX
COCIUHEHHUH B KUJIKHUX
HeTENpOAyKTax.

OTUJIeH KaK OpeACcTaBUTEIb
ankeHoB. ITonyuyenue
STHJIEHA B MPOMBIIUIEHHOCTH
(merunpupoBaHue 3TaHA) U B
maboparopuu (Ieruaparamnus
sTanoja). CBoOUCTBa
(ropenue, OpoMHUpOBaHUE,
ruaparanusi,
MOJIMMeEpHU3ausl, OKUCICHHE
pactBopom KMnO4) u
NPUMEHEHHE STHIICHA.
Honmatunen. Ilponunen.
Cmepeopezynsaprocmy
noaumepa. OCHOBHBIE
MOHSITHS XUMUU
BBICOKOMOJIEKYJISIPHBIX
coequHeHnH. Peaknnn
MOJIUMEpU3aIUU.
IMonmuaTHiieH u oGnactTu ero
HNPUMEHEHHUSL.

Ha3zvieams 1o

MEXIYHapOIHOMI

HOMEHKJIATy P aJIKEHBI C
ITOMOIIIBIO POAHOTO S3bIKA U

SI3pIKA XUMMUH.

Xapaxmepuzoeams cTPOCHHUE,
CBOICTBA, CIOCOOBI MOTYYCHUS

u 00JIaCTH TIPUMEHECHHUS

STUJICHA.

Habniooams, caMOCTOITEITLHO
npoeodumb U onucsieantsb
XUMHUYECKUU IKCIIEPUMEHT.
Yemanasausams 3aBUCUMOCTD
Me)K)]y THUIIOM CTpOCHI/ISI
YIJIEBOJIOPO/Ia U €T0 XUMHUYECKUMH
CBOWCTBaMH Ha MPUMEpPE
JIOTUYECKHUX CBsI3€i: MpeaeIbHbI —
peaKIuu 3aMeIeHusl,
HETIpeASTbHBIN — pPeaKInu
MIPUCOCTUHCHHUS.

PervyiasgsTuBHblie:

1. O6HapyxuBaTh U POPMYITUPOBATH
y4eOHYI0 MpoodiieMy 1moj
PYKOBOJICTBOM yUHUTEIIS.

2. CTaBUTH 1IeNb OeATEIHLHOCTH Ha
OCHOBE ITOCTaBJICHHOW TIPOOJIEMEI H
MpejyIaraeT HeCKOJIBKO CIIOCO00B ee
JOCTHKEHHUS.

3. CaMOCTOSITENTFHO aHAM3UPOBATH
YCIIOBHS TOCTYDKEHUS 1I€TH Ha
OCHOBE y4€Ta BBIJCIIEHHBIX
YUUTEIEM OPUEHTHUPOB ICHCTBHS B
HOBOM y4e0HOM MaTepuae.
Ilo3naBare/bHBIE:

1. Onpenenars BO3BMOXXHbBIE
HMCTOYHHKH HEOOXOIMMBIX CBEICHMM,
MPOU3BOIUTH MIOUCK MHPOPMAIIUH,
aHATM3UPYIOT U OLICHUBAIOT €6
JIOCTOBEPHOCTb.

2. CaMOCTOSITEIBLHO BBIIEIATD U




THonyuenue nonusmunena
noaumepuzayuel Smunenda,
HOMUNPONUTIEHA
noauMepuzayuel nponuienda.
IIpasuno B. B. Mapkoeruxoea
HA npumepe nponuiend.
KauecTBeHHnble peakiinu Ha
HeTIpe/IeTbHbIe COCTUHEHUS:
obecuBeunBaHre OPOMHOM
BOJBI M pacTBOpa
TepMaHTaHaTa Kajiusl.
Tomonoeuueckuii pso smu
JIEHOBBIX Y2Nle8000P0008,
uzomepus (yenepoonozo
cKelema U NoJONCeHUs.
KPAmMHOUL C6531L),
Homenxaamypa. llomydaenue
ATUJIEHA Jeruaparanuen
STaHOoJA U JETHIPUPOBAHHEM
JTaHa.

(hopMynHpOBaTh MO3HABATEIHHYIO
ueib.

3. ®opmupoBaTh YMEHUsI HaOIIONATh,
JIeJIaTh BBIBOJIBI IIPH ITPOBEACHUN
OTIBITOB, YMEHUS pabOoTaTh C KHUTOM U C
MEPUOJUYECKON CUCTEMOM.
KoMMyHHKATHBHBIE:

1. ®opmupoBats yMeHUS paboOTaTh B
napax, OTBe4aTb Ha BOMPOCH YUUTEII,
YMETh UCIOJIb30BaTh XUMHUECKUI
SI3BIK, YMEHHE padOTaTh C XUMUIECKOI
MOCYNOH.

2. Bnagets MOHOJIOTMYECKON U
JTUATIOTMYECKOM (hopMaMK PEeUH B
COOTBETCTBHH C HOPMaMH POITHOTO
SI3BIKA; BBIPAXKaTh CBOU MBICIIH C
JIOCTaTOYHOMW MOJTHOTOM U TOYHOCTBIO.
JIMYHOCTHBIE:

1. IIposiBNSITH OTBETCTBEHHOE
OTHOIIIEHUE K O0YyUCHHUIO,
YBa)KHUTEIHHOE OTHOIIEHHE K CTAPIITUM
Y MITQJIIIAM TOBapHII[AM; OCO3HABATh
LIEHHOCTh 37I0POBOI'0 M 0E€30M1aCHOIO
00pas3a XU3HU.

2. ®opMHPOBATH OTBETCTBEHHOE
OTHOIIIEHUS K YUYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH, O0YYAIOIIUXCS K
CaMOpa3BHUTHIO U CaM0O00Pa30BaHUIO.

JlneHoBEIC
YIJIEBOAOPOIHI.
Kayuykwu.
JdemMoHCTpanuu.
Monemn
(ImapocTepKHEBBIC U
00BeMHasT) MOJIEKYH
1,3-06yranuena u 2 -
metumi-1,3-
OyTanmeHna
(n3ompeHa).
Paznoxenue kayayka
MIpU HarpeBaHUU,
HCIIBITAaHUE
MPOJTYKTOB

Kayuyk u ero cBoiictsa.
Bynkanuzamnus kaydyka.
Pesuna. M3ompen kak
MOHOMEP MPUPOTHOTO
KaydyKa.

CunTreTnueckuii kayuyk. 1,3-
Byranuen kak MoHOMEp
JUBUHHUIIOBOTO H
OyTagueHoBOro
CHHTETUYECKHX KayuyKOB.
MHBle XMMUYECKHE CBOUCTBA
JIMEHOB: raJIor€HUPOBaHUE,
euopozanozeHuposanie,
euopuposanue. 1,2 u 1,4-

Haszvieams 10 MeXAyHAPOAHOU
HOMEHKJIATypE JUCHBEI.
Xapaxmepuzoeams CTPOCHUE,
CBOWCTBA, CNOCOObL NONYHUEHUS ’

obnactu npumenenus 1,3-0yraaueHa.

Habniooams u onucvieams
JEMOHCTPAIIMOHHBIN XUMUYECKUN
AOKCIIEPHUMEHT.

PeryiasiTuBHble

1. Beigenars u 0co3HaBaTh TO, UTO Y)KE
YCBOEHO M YTO €I1le TOJIEKHT
YCBOEHHIO, OCO3HAIOT KaueCTBO U
YPOBEHb YCBOCHHH.

2. CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE
COOTHECEHMSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO.
Ilo3HaBaTe/IbHBIC

1. Ilouck u BeIAETIEHHE HEOOXOMUMON
MHPOPMALK; TPUMEHEHHE METO/I0B
WH(GOPMAIIOHHOTO TIOMCKA, B TOM
YHCIIE C IOMOIIBIO KOMITBIOTEPHBIX
CPEJICTB.

2. AHanu3upoBaTh 0OBEKT, BBLACTISIS




pa3IoKEeHUs Ha
HEIpe- AebHOCTb.
Konnexmun
«Kayuykm», «Pe3nna
U U3JEIHs U3 HEe».

npucoedunenue. Ilonyyenue
OUEHOBBIX Y 21e8000P0008
memooom C. B. Jlebeoesa u
Oecudpuposanuem aiKaHoes.
Tomonoeuueckuii pso
CONPSIICEHHBIX OUCHOBBIX

Y211e8000p0008, HOMEHKLAMYpa.

CyIIIECTBCHHBIC U HECYIIIECTBCHHBIC
MIPU3HAKHU.

KoMMYHHKATHBHBIE

1. YuuThca opraHu3oBbIBaTh U
TUTAHUPOBATh YY€OHOE COTPYIHHUYECTBO
C YUUTEJIEM U CBEPCTHUKAMH.
JIMYHOCTHBIE

1. ®opmupoBaTh IO3HABATEIILHEIE
HMHTEPECHI, UHTEIUICKTYaIbHbIC U
TBOPYECKUE CTIOCOOHOCTH.

AIleTHIIEHOBEIE
YIJIEBOAOPOABI, ITH
aITKUHBI.
JdemoHcTpauum.
Mopnenn
(mapocrep>xkHEBas 1
oObeMHa)
MOJIEKYJIBI
aneTwieHa. [openue
areTuICHa.
JlaGopaTopHbie
onbIThL 4. [lonyuenue
U CBOMCTBA

BricokoremnieparypHoe
1ams aleTHIIeHa KaK OJHa
n3 obnacTeit ero
npumeHeHwus. [lomyuenue
areTuiIeHa MUPOJIN30M
MeTaHa U KapOuIHBIM
criocobom. [lonyuenue
Kapouoa Kanbyusi.
XUMHYECKHE CBOHUCTBA.
areTuICHa:
raJJoreHuPOBaHUE,
THUJIPOTaJIOTEHUPOBaHUE
(XJTOpBUHUI U

Haszvieams 110 MEXIyHAPOIHOU
HOMEHKJIaTypPE AJIKUHBI C TIOMOIILIO
POIHOTO SI3BIKA U SI3bIKa XUMUH.
Xapaxmepuzoeamsb CTpOCHHE,
CBOICTBA, CIOCOOKI MOTyYSHUS U
o0jacTv mpyu MEHEHUs arleTHICHa.
Hab6nwoams, camocmoamenvro
npo8oOUMb U ONUCLIBAMDb
XUMUYECKHUI SKCIEPUMEHT.
Omauyams 0COOCHHOCTH pPeaKIuit
MPUCOCAUHCHUS Y alleTUIJIEHA OT
peaxIuii TpUCOCAUHEHUS dTUIICHA.

PeryasituBHbie:

1. CaMocCTOSITETbEHO OCO3HABATH
NPUYUHEI CBOETO YCIIeXa HI HeycIlexa
¥ HaXOJIUTh CIIOCOOBI BHIXO/IA M3
CHUTyalllU HEeycIexa.
Ilo3HaBaTe/IbHbBIE:

1. CtpouTth JI0OTHYECKOE
paccyxieHue, BKIIoYaolee
YCTaHOBJICHUE IPUYUHHO-
CJIC/ICTBEHHBIX CBSI3CH.

2. OCylecTBIIATh PaCIIUPEHHbIN
novck uapopmanuu ¢
UCTIOJIb30BAHNEM PECYPCOB
oubmmorek u MHTepuera

alcTUJICHA. MMOJIMBUHUIIXJIOPHJ, €TO
KoMMyHHKATHBHBIE:
NIpUMEHEHHUE ), THAPaTAIIUS
1. ®opmynupoBaTh cOOCTBEHHOE
(peaxius MHEHUE U MTO3UIINI0, APT'yMEHTHPOBATh
M. T. Kyueposa), > 8pTyM P
1 KOOPJUHHUPOBATh €€ C MO3UIIUIMU
TpuMepu3zanus (peaxmus H. .
NapTHEPOB B COTPYTHHUYECTBE TPU
J1. 3enmuHCKOTO).
c BBIpabOTKe 00IIEero penieHus B
Tomonocuueckuii pao, uzomepus, .
COBMECTHOMH JEATEIIbHOCTH.
HOMEHKIAMYpa AIKUHOS.
JIMYHOCTHBIE:
1. BeicTpauBarh COOCTBEHHOE
LEJIOCTHOE MUPOBO33pEHHE:!
0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH
K caM000pa30BaHUIO, B TOM YHCJIE U B
paMKax caMoCTOSATENEHON
JISSITETIbHOCTH BHE MIKOJIBL.
Apomarnieckue OTtkpriTHE O€H30J1a, €TO Xapaxmepuzoeamo Peryasitusnpie:

YTIIEBOIOPOABI, HITH

apeHsl. JleMoOHCTpannu.

CBOMCTBa U TICPBLIC obmactu
OPUMCHCHU .

0COOEHHOCTH CTPOCHHS,
CBOWCTBa M 00JIaCTH

1. ®opmupoBaTh yMEHHE YUUTHIBATh
BBIJICJICHHBIC YUYUTEIEM OPUCHTHUPHI




O6bveMHas Mozeh
MOJIEKYJIBI OCH30J1a.
I'openue 6ensona.
OrtHomenne 6eH301a K
OpomHOI(MOAHOM) BOJIE U
pacTBOpy IepMaHraHara
Kanus (Ha mpuMepe
TEXHUYCCKUX
pacTBOpUTENE,
COJICpoKaIlUX apeHBI).

‘YcTaHOBIIEHHE XUMHYECKOTO
ctpoeHus 6eHzona. Popmyna
Kekyme.

Cospementuvle npedcmasneniis
0 cmpoeHuu ben3ona.
XUMUUECKHE CBONMCTBA
OeH30I1a: TaTOTeHUPOBAaHNE,
HUTpoBaHue. [lonyuenue
benszona. l'omonoe benzona—
MONYOIL.

MMpUMEHEHHS OSH30J1a C
MMOMOIIBIO POJHOTO SA3BIKA U
SI3BIKA XHMUU.

Habnooams u onucvieams
JAEMOHCTPallMOHHBIN XUMHUYECKUI
AKCTICPHUMEHT.

10 Hedts u criocoOs1 ee HedTs, ee cocTas, XapakTepHu3oBaTh COCTaB U
nepepadoTKy. (busnyeckre CBONCTBA U OCHOBHBIEC HamNpaBJICHUS
JAemoncTpanun. npoucxodicoeHue. HCIIOJIb30BaHUS U
O6pazosanne OKOJIOTUYECKHUE MOCIEACTBUSA nepepadoTKu HEPTH.

HE(TAHOM MIICHKH HA pasnuBa HeTU U CIIOCOOBI YcTaHaBIUBaTh 3aBUCUMOCTD
IIOBEPXHOCTH BOJBL. 60prOBI ¢ HUMHU. [Iporiecchl MEXAy 00beMaMu TOOBIYH
O6HapyxeHue nepepadoTKu HEPTH: HedtHu B Poccuu n Oromxerom
HEIPEACIBHBIX peKTHUKALINS, KPSKHUHT, rocygapcTsa. Haxonuts
COCNMHCHUH B pugopmune. IIpogyKTh B3aMMOCBS3b MEKIY
KUAKAX repepaboTku He(pTH U UX M3y4aeMbIM MaTepUajioM U
He(TenpoayKTax. HCIIOJIb30BaHME. Oynyuiei nmpodeccuoHaIbHOM
JlaGoparopHbie ONBITHL. 5. Tlousamue 06 okmanogom NEeATENbHOCTBIO.
OsnaxomieHHE C yuciue. [IpaBuia 5KOTOTHYSCKHU
Koyutekuuei «Hedrsb u rPaMOTHOTO IIOBEICHUS U
HPOAYKTEI €€ Oe30macHOro o0pameHust ¢
nepepadboTKm». He(TenpoayKkTamMu B OBITY

1 Ha IPOU3BOCTBE.

11 OG6ob6uieHue u Knaccudukarus Knaccuduuuposars yrieBogopoabl
cucTemMaTh3alus 3HaHuH YIIEBOLOPOIOB 110 CTPOCHHIO 110 CTPOSHHMIO YITIEPOIHOTO CKeJIeTa
00 ymeBonopoax. YIIEpOLHOIO CKeJIeTa 1 Y HAJIMYMIO KPaTHBIX CBSI3EH.

HaJINUMIO KPATHBIX CBA3EIA. YcraHaBIUBaTh B3aUMOCBS3b MEKIY
B3au- COCTaBOM, CTPOEHHEM U CBOMCTBaMU
MOCBSI3b MEXIIy COCTABOM, yrieBogopoaoB. OnuckeIBaTh
CTPOEHUEM U CBOMCTBAMHU FCHETUYICCKHUE CBA3H MEXKIY

12 KonTpouabnas pabora Ne 1 | ymIeBOIOpO/IOB. KJIacCaMu yIjICBOAOPOIOB C

10 TEMC «yl"J'IeBO,HOpO,Z[I:I».

I'eneTnueckas CBSI3b MEXKIY
KJIacCaMu yIJIEBOJOPOIOB.

IMOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUH.

[IpoBonuts peduexcuro
COOCTBEHHBIX TOCTHXCHHUH B
MMO3HAHUH XMUMHUHU YIIIEBOIOPOIOB.
AHanm3upoBaTh pe3ynbTaThl

ECHCTBUA B

HOBOM y4eOHOM MaTepHale B
COTPYAHUYECTBE C YUUTEIICM.

2. [InaHupoBaTh CBOM ICHCTBHS B
COOTBETCTBHH C MTOCTABICHHOM
3a/1a4eil U yCIOBUSAMHU €€ peaTn3aluu.
3. BoiiBuTaTh BEpCHH PEIICHHS
MpoOIeMBI, 0CO3HABATh KOHEYHBIH
pe3ynbTaT, BRIOMpaTh U3
MPEATIOKEHHBIX U UCKATh
CaMOCTOSITENTFHO CPEICTBA JOCTIKCHHS
L.

Ilo3HaBaTeJbHBIC:

1. OcymiecTBiaTs BIOOD

Haunbonee 3phekTHBHBIX

CIOCOOOB peIlIeHUS 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBUH.

2. OcymiecTBisITh CpaBHEHHE,
KJIacCU(UKAIINIO, CAMOCTOSITENILHO
BBIOHMPAsi OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JIOTHYECKUX OTIEPaITHiA.
3. YMeThb onpeesiTh BO3SMOXKHBIC
MCTOYHUKH HEOOXOIMUMBIX CBEJICHUH,
HPOU3BOANUTH MOUCK HH(POPMALIUH,
AHAJIM3UPOBATh U OLICHUBATH €€
JOCTOBEPHOCTH.

KoMMyHHKATHBHBIE:

1. CoBepiieHCTBOBaTh yMEHHE
JIOTOBapUBATHCS U IPUXOAUTH K
001IIeMy peIIeHUI0 B COBMECTHOM
JIESITETbHOCTH.

2. Pa3BuBaTh yMEHHUE MIPOLYKTUBHO
pasperiaTb KOHQJIMKTH Ha OCHOBE
yueTa HHTEPECOB U MO3UIINH BCEX €ro
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO TIO3UITHIO
Ha YPOBHE MOJOKUTEIHHOTO
OTHOIICHHS K IIKOJIC, IOHUMAaHHS




KOHTPOJIbHOU paOOTHI U BRICTPANBaTh
IIyTH IO CTHXKEHUS JKEJIaeMOro
YPOBHS YCIICIIHOCTH.

HEOOXOIMMOCTH YUCHHUS, BEIPAXKEHHOTO
B Iipeo0aiaHiu y4yeOHo-
MO3HABATEJIbHBIX MOTHBOB U
HPENNOYTEHNH COIMAIBEHOTO CIocooda
OLICHKH 3HaHUM.

2. ©opMHPOBATH IKOJIOTHUECKOE
MBIIIUIEHHE: YMEHHE OLICHUBATH CBOIO
JEeATeIBHOCTD M IOCTYTIKU IPYTHX
JIONEH C TOYKH 3pEHHS COXPAHEHUS
OKPYXKAIOLIEeH Cpesbl.

TEMA 3. KUCJIOPOACOAEPXAIINE OPTAHUYECKHUE COEJWHEHUWA

13 CrupTsr. DTUIIOBBIN CIIUPT U €TO Haszvieamo no Peryasitusnbre

JemoHcTpanuu. cBoiicTBa. OKHCIICHUE MEX Ty HapOIHOM 1.CpopmupoBath ymeHHE aIeKBATHO

Monenu sranona (pepMeHTaTUBHOE, HOMEHKJIATYPE CIIUPTHL. OHCHMBATH CBOM 3HAHWS U yMCHH.

(tmapocTep>KHEBbIC U okcuaom meau (11)). Xapaxmepuzoeams CTpOECHHE, 2.©0opMHpOBATH HHTEIICKTYATbHbIC H

0OBEMHBIC) MOJICKYII XUMHYECKUE CBOWCTBA CBOMCTBA, CIIOCOOBI MOY4YEHUS TBOPHECKHE CIIOCOOHOCTH.

CIIUPTOB: METAHOIIA, STAHOJIA: IeTHapaTarys, 1 00J1aCTU IPUMEHEHHS Hosuapare/nbHble

STaHona, B3aMMOJIECTBHE C HATPHUEM, STAaHOJIA U [IMIIEpUHA C 1.Copmuposars ymenue

OMUNIEH2IUKONSA T ropenue. [lonyuenue MIOMOIIBIO POJHOIO S3bIKA U aHAJIM3NPOBATh, CPABHNBATD,

rnunepuHa. l'openue 3TaHOJa rHparalueil SI3bIKA XUMHH. KnaccupuMpoBath 1 0606marh GaxTer

9TaHoJIa. STUIIEHA, UELOUHbIM Knaccugpuyuposams cuuptbl W ABJICHUA,

Bzaumozericrue 2UOPONUZOM 2ANI02EHIMANA, 10 UX aTOMHOCTH. KommyHHKATHBHbIE

STaHOJIa C HATPUEM. OpOKEHUEM CaXapoB. Habniooams, camocmoamenvho 1.Copmuposars ymenue

[omy4enue stuseHa ToMONIOrHYeCKui psiL npo6OOUNMb U ONUCHLEATD TMPEICTABIATH MPOETAHHYIO PaboTy.

U3 3TaHOJIA. OJITHOATOMHBIX CITUPTOB, XMMHUYECKUHN DKCIIEPHUMEHT. 2. DopMHPOBATE YMEHHs PAOOTATh B

JlaGopaTopHbie ONBITHI. 0. M30MepHsi, HOMEHKJIATypa. rnapax, OTBe4arb Ha BOIPOCHI y‘II/I;FeJ'IH,

CBoiicTBa 3THIOBOTO MHOTOATOMHBIE CIIUPTHL: YMETh UCTIOJB30BaTh XUMHYECKUH

cimpra. 7. CBoiicTsa dMULEHSTUKOIb, TTUTICPUH. A3BIK.

TIUIepUHA. KauecTBeHHast peakius JIM4HOCTHDIE

HA MHOTOATOMHBIE CIIUPTH. 1. ®opMuUpoBaHKE UHTEPECA K HOBOMY
TIPE/IMETY.
2. ®opmupoBaHue yaeOHo-
03HABATENILHOTO UHTEPECA K HOBOMY
y4eOHOMY MaTepHary U criocodam
pelieHusl HOBOM YaCTHOM 3aJlaui.
14 KameHHBIH yToJih. PeryasiTuBHBIC:

JemMoHcTpanuu.
Komnexmus

«KaMeHHBII yToJb.
Konnexkmust npoayKkToB

KaMeHHBIN yronp u €ro
ncronb3oBanue. KokcoBanue
KaMEHHOTIO yTJIsl, BaXKHENIIINE
NPOAYKTHI
KOKCOXHMMHUYECKOTO

Xapaxmepuzoeamso
MPOUCXOXKJEHUE U OCHOBHBIE
HaIlpaBJI€HUs UCIIOJIb30BAHUS
" IepepadoTKH KaMEHHOTO
YIS,

1. CamocTOsTENTFHO aHATU3UPOBATH
YCIIOBHSA

JOCTHO)KEHHS LIeJIM Ha OCHOBE y4éTa
BBIJICJICHHBIX YYUTEIEM OPUEHTHPOB




KOKCOXHUMHUYECCKOTO
Opounu3BOACTBA.

MPOU3BOJICTBA.

Yemanaenusams 3aBUCUMOCTD
MEXJIy 00beMaMu TOOBIYH
KaMeHHOro ymis B PO u
OIOIKETOM.

Haxooumws B3aUMOCBSI3b

MEXTy U3y4aeMbIM

MaTepHajioM U Oyaymien
npodeccruonaabHON
IESITEIILHOCTRIO.

IIpaBuita 3KOJIOrHYSCKU TPAMOTHOTO
HOBeJIEHUs U 0€30I1acHOTO
oOpaIlleHusi ¢ KAMEHHBIM yIJIEM U
MPOJIYKTaMHU KOKCOXHUMHYECKOTO
MMPOM3BOJICTBA B OBITY U
MMPOMBITIIEHHOCTH.
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®enou. JlemoncTpanuu.
O6beMHas Moziehb
MOJIEKYJIBI (peHOIIa.
PactBopuMocTh ¢deHoNa B
BOJI€ IIPU KOMHAaTHOU
TeMIepaType u npu
HarpeBaHUU.
BzaumojeiictBue geHona ¢
pPacTBOPOM IIEJIOYH U
OpOMHOM BOJOM.
KauecTBennas peakuus Ha
(dheHous ¢ XJIopUI0M Kelesa

(1.

CTpoeHue MONeKyJbl U
(buznyeckue cpoiicTra
(enoma. BzaumHoe BnusiHUE
aTOMOB B MOJICKYJIax
OpPraHUYECKHUX BEIIECTB Ha
npumepe GpeHoa.
XUMHUUYeCcKue CBOMCTBA
(beHoTa, TOATBEPIKAAFOIIINE
B3aMMHOE BIIMSTHHE aTOMOB:
KHCJIOTHBIE CBOMCTBA,
peakuyy raJoreHupoBaHusl,
HutpoBanus. [Tomydyenue
(heHosna U3 KaMEHHOYTOJIbHOM
CMOJIBI U U3 NPOU3 BOOHBIX
benzona.

Xapaxmepuzosamb 0COOEHHOCTH
CTpOEHHUS U CBOMCTBaA )eHoIIa Ha
OCHOBE B3aHMHOTO BJIUSIHUSI aTOMOB
B MOJIEKYJIE, & TAaK)Ke CIIOCOOBI
MOJy4YeHUsT U 00J1aCTH MPUMCHEHHS
(heHoIa ¢ MOMOIIBIO POTHOTO SI3bIKA
U si3bIKa XUMuU. Habarooams u
onucvl8ams J1IEMOHCTPAITMOHHBIN
XUMHYECKUH SKCIIEPUMEHT.
Cobniooams paBuUiIa SKOJIOTUUECKHU
rpaMOTHOTO 1 6€301acHOro
0o0paIleHus C TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU B OBITY U
OKpYyXKarolen cpeie.

JIEWCTBHS B HOBOM YUICOHOM
Marepuaie.

2. OCyIIeCTBIATh KOHCTATUPYIOIIUN U
MIPEIBOCXHUIIAIOIITII KOHTPOJIH TI0
pe3yNBTaTy | MO CIOCO0Y NCHCTBUS;
aKTyaJbHBIA KOHTPOJIb HA YPOBHE
MIPOMU3BOJILHOTO.

Ilo3HaBaTeIbLHBIE:

1. CoznaBaTh 1 IpeoOpa3OBHIBATH
MOJISJIA U CXEMBI JIJISl PEIICHUS
3a/1ad.

2. O000mary HOHATU —
OCYIIECTBIISATE JIOTHUECKYIO
OTIepaIuIo.

KoMMYHUKATHBHBIE:

1. ®opmynurpoBaTh COOCTBEHHOE
MHEHHUE U MO3UIINI0, apTYMEHTHPOBATh
¥ KOOPJMHHUPOBATh €€ C MO3UIUSIMU
NapTHEPOB B COTPYAHUYECTBE NIPU
BBIpab0TKE 00IIEro pelIeHHs B
COBMECTHOI1 ICSITEIbHOCTH

JIMYHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIICHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH, O0YYAIOIIUXCS K
CaMOPAa3BUTHUIO ¥ caM0OO0OPa30BaHUIO.
2. ®opMHUpOBaTh CIOCOOHOCTH K
LEJIENOJaraHuIo, CaMOCTOSTEIbHON
MTOCTAaHOBKE HOBBIX YU€OHBIX
3a/1a4 U MMPOCKTHUPOBAHHUIO
coOCTBEHHOW y4eOHOI NIeATEIILHOCTH.
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ANbIETUIEL.
JeMoHCTpanuu.
Mopenu
(mmapocTepKHEeBBIC U
00BbEMHBIC) MOJIEKYJT
METaHaJIsI ¥ dTaHaJIs.
O3HakoMJIEHHE C
KOJUIEKLIMEH

IUIacTMAacC

U U3JICJINKN U3 HUX.
JladoparopHblie onbITHI. 8.
CaoiicTBa popmanbaerua.

IIpousBoacTBO U
HUCIOJB30BaHUC
CTPOUTENBHBIX U
OTIIEIIOYHBIX MaTepHaJiOB Ha
OCHOBE MOJIMMEPOB U3
(beHooh opMaIbASTUHBIX
CMOJI ¥ X aHAJIOTOB.
dopmanbaerua, ero
cTpoeHue U pusnueckue
cBolicTBa. DopmanuH.
XuMu4YecKue CBOCcTBa
dbopmanbaeruaa:
THAPUPOBAHUE, OKHUCIICHHE.
Peaxyuu nonuxonoencayuu.
TI'omonornueckuii psa
aTBJICTUOB, U30MEPHUSL,
HOMEHKJIaTypa.
KauecTBenHas peakuus Ha
ANBJCTUIHYIO TPYIIITY.
[Nomyuyenue ¢popmanpaernna u
areranbIeruaa

U3 COOTBETCTBYIOIIUX
cnupToB. [lonamue o kemouax.
Anvoecudvl u KemoHul 8
npupooe.

Xapaxmepuzosamuv

0COOEHHOCTH CBOMCTB
dbopmanpreruga u

areraiabIeruia Ha OCHOBE
CTPOCHUS MOJIEKYJI, CTIOCOOBI
MOJTyYEHUST U UX 00JIacTH
MIPUMEHEHHUSI C TTOMOIIIBIO

POIHOTO SI3BIKA U SA3bIKA

XUMUU.

Habnrwooams, onucweieams u
npoeooums XUMUIe CKUN
SKCIIEPUMEHT.

Cobnrooamsb IpaBuUiia SKOJIOTHYCCKU
TPaMOTHOTO ¥ 0€30T1acHOTO
oOpartreHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BE€III€CTBaAMU B 6I>ITy n
OKpy>Karolleil cpene.
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KapOoHOBBIE KUCIIOTHI.
HdemoncTpanmuu. Mogenu
(mmapocTep>KHEBBIE U
00BEMHBIE) MOIEKYJT
MYpPaBbUHOU U YKCYCHOU
kuciot. O6pasubl
HEKOTOPBIX KapOOHOBBIX
KHCJIOT: MyPaBbHUHOM,
YKCYCHOM, OJIEHHOBOM,
CTE€apUHOBOM, wasenesol,
OeH30UHOU, TUMOHHOU.
OTHOWIEHNE pa3TuIHBIX
KapOOHOBBIX KHUCJIOT K
Bojie. [TonyueHnue
CIIOKHOTO 3(pupa
peakuuei sTepuduKaug.

KapOoHOBBIE KUCIOTHI B
npupoje U B OBITY.
XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KHUCJIOT B
CpPaBHEHHUHU CO CBOMCTBaAMU
COJISIHOU KHUCJIOTHI
(B3ammopencTBHE C
MeTaJUIaMU, 0C- HOBHBIMU
OKCHJIaMH, OCHOBaHHUSIMH,
COJISIMH). YKCYCHasi KHCJI0Ta
KaK CIIaOBIN JIEKTPOIIHT,
WOHHbBIC YPABHEHUS PEaKIUHI
C €€ y4acTHEeM.

Peakmus srepudukanum.
T'oMonoruueckuit psana
MpeAeIIbHBIX OJTHOOCHOBHBIX

Xapaxmepuzogams 0COOEHHOCTH
CBOMCTB KapOOHOBBIX KHCJIOT Ha
OCHOBE CTPOCHHS UX MOJIEKYII, a
TaKX€ CIIOCOOBI MOIyYECHUS U
00JacTH TPUMEHEHUS MYPAGbUHOU U
YKCYCHOM KHCJIOT C TIOMOIIBIO
POAHOTO SI3BIKA U SI3bIKA XUMHHU.
Paznuuams od111EE, 0COOEHHOE U
SAVHUYHOE B CTPOCHHUH M CBOHCTBAx
OPraHuYeCcKuX (Mypasvurol u
YKCYCHOM KHCJIOT) OTIHCHIBATEH U
MPOBOJIUTH XUMUYECKUU
skcriepuMeHT. Cobnrodams paBuUiIa
9KOJIOTHYECKH TPAMOTHOTO B
0e301acHOTO o0parlte-us ¢
TOPIOYNMHU U TOKCUYHBIMU

PeryasiTuBHble:

1. BHocuTh HEOOXOAMMBIE KOPPEKTHUBBI
B JICHCTBHE TIOCJIE €0 3aBEpLICHNUS Ha
OCHOBE €T0 OIICHKH H y4JeTa XapakTepa
CAETaHHBIX OIIUOOK.

2. OcymecTBIATh KOHCTaTUPYIOMINH 1
MPEIBOCXHUIIAIOIINN KOHTPOIB IO
PE3YyNBTaTy | MO CIIOCO0y IEeHCTBUS;
AKTyaJIbHBI KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BoiiBuTaTh BEpCHH PEIICHHS
Mpo0JIEeMbI, 0CO3HABATh KOHCYHBIH
pe3ynbTaT, BRIOMpaTh 13
MPEIOKEHHBIX W UCKATh
CaMOCTOSITENTFHO CPEJCTBA JOCTHIKCHUS
LEIH.

Ilo3HaBaTe/IbHbBIE:

1. ®opmupoBaTh yCTONYMBEIN yaeOHO-
MO3HABATEJIHLHOTO UHTEPEC K HOBBIM
001IMM crioco0aM pelieHus 3a1ad.

2. ®opMupoBaTh YMEHUS
YCTaHABIIMBATh CBSI3H MEX/IY PEaTbHO
HaOIIOaeMBbIMU XUMUYECKIMU
SIBIICHUSIMH U TIPOIECCaMHU,
MIPOUCXOSIIUMHU B MEKPOMHPE,
0OBSICHAITH TPUYHHBI MHOT000pa3ust
BEIIIECTB, 3aBHCUMOCTh UX CBOICTB OT
COCTaBa " CTPOESHMUSI, a TAKXKe
3aBUCHUMOCTH ITPUMEHEHHUS BEIECTB OT
KX CBOWMCTB.

KoMMyHHUKATHBHBIE:

1. AprymMeHTHpOBATH CBOIO MO3UIIHIO U
KOOPZIMHUPOBATH €€ C

MO3ULIMSIMH TAPTHEPOB B
COTPYAHUYECTBE MPH BHIPaOOTKE
00111eTO pemIeHns B COBMECTHOM
JIESITETTbHOCTH.

2. AeKkBaTHO HCIOJIB30BaTh PEUEBBIE
CpezcTBa sl PeLICHHUs Pa3IMYHbBIX
KOMMYHHMKATHBHBIX 3a71a9; BIa/I€Th
YCTHOW M MUCbMEHHOHN PEeUbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAHNE_




JlaGopaTopHbIe onbITHI. 9.
CBoiicTBa yKCyCcHOU
KHCJIOTHI.

KapOOHOBBIX KHCJIOT,
W30MEpHsi, HOMEHKJIATypa.
[Monydenue mypasvunoii n
YKCYCHOM KHCIIOT.
OmoenvHule npedcmasumen
KUC JIOM UHO20 CIPOEHUSL
OeUHOBAsL, TUHOJLE6A,
JIUHONEHOBAS, AKPULOBASL,
waeenesas, GEH30UHASL.

BEI[ECTBAMU B OBITY Y OKPYKaroIel
cpelic ¥ HEOPraHUYECKUX KUCTIOT.
Habnrwooams, onucvleams u nposo-
umv XUMHYECKHI SKCTICPUMEHT.
Cobnrooamsb IpaBUIIa SKOJIOTHYCCKU
rPaMOTHOTO U 6€30MacHOro
oOpalieHus ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIECTBAMH B OBITY U
OKpYKaroIIEeH Cpele.

JIMYHOCTHBIE:

1. YMeTh olleHMBaTh MPABUILHOCTh
BBITIOTHEHUS y4eOHO 3a/1a4m,
COOCTBEHHBIE BO3MOXKHOCTH €€
perieHusl.

2.AHAIM3UPOBATH IMOILUOHAIbHBIC
COCTOSIHUSI, TTOTyYeHHBIE OT YCIEIITHOM
(HeycnenHoit)

JESITENLHOCTH, OIICHUBATE UX BIUSHHE
Ha HACTPOCHHE YEIIOBEKA.
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CrnoxxHble YQUpHL.
Kupsl.
JdemMoHcTpanum.
Komnekus numeBuIX
>KMPOB U Macel.
PacTtBOopuMoOCTB
JKUPOB B
OpPTaHUYECKUX H
HEOPraHWYECKUX
pacTBOPHUTENAX.
H3rorosneHue Mblia.
Konnekums o6pasnos
NPUPOIHBIX HNaXy4HX
3 UpHBIX Macel.
Konnexnus >xuakmux
1 TBEPABIX MOIOLIHNX
cpenctB. CpaBHEHHE
MOIOIINX CBOICTB
pacTBOPOB MbLJIa U
CTUPAJIBHOTO
MOPOIIIKA.
JlaGopatopHbie onbiThI. 10.
CgoiicTBa xupoB. 11.
CpaBHEHHE CBOWCTB
pacTBOPOB MbLIA U
CTUPAJIBHOTO MOPOIIKA.

N3yuenue cocTaBa KUPOB.
JKupsl pacTuTenpbHOTO U
’KUBOTHOTO MPOUCXOKIECHUS,
pas3anuyus B UX COCTaBeE.
I'mnponus )xupoB 1 ux
oMmbUIeHUE. MbLial
Cunmemuueckue morowjue
cpeocmea (CMC).
Okonozuueckue acnexmoi
npumenenusi CMC.
I'mapupoBanue >XUIKUX
)KUpOB. IIpon3BoacTBO
TBEPBIX )KUPOB HA OCHOBE
pacTUTENIBHBIX
Macell.IIoHsTue 0 CIIOKHBIX
adupax. CroxHbIe dHUPHI
OTHOOCHOBHBIX KapPOOHOBBIX
KHCJIOT ¥ OJJTHOATOMHBIX
CIUpPTOB. M30Mepus u
HOMEHKIAMYPA CLONCHBIX
aghupos. Peaxuus
srepudukainu. CaoKXHbIS
a¢upsl B npupone. Kupsr
Kak CJIOXKHBIE d(PUpPHI
DIMLEPUHA U BBICIINX
KapOOHOBBIX KHUCJIIOT.

Xapaxmepuzosamuv
0COOSHHOCTH CBOMCTB XUPOB
Ha OCHOBE CTPOCHHS X
MOJICKYJI, a TAKXKe
KJ1accu(UKaIUY )KUPOB 1O UX
COCTaBy M IIPOHUCXOXKICHUIO U
OPOU3BOACTBO TBEPABIX KUPOB
Ha OCHOBEC paCTUTCIbHBIX
Macen. Ha ocHOBe peakiuun
aTepuduKaIuu
Xapakmepuzoeams COCTaB,
CBOWCTBa U 00iacTn
MPUMEHEHHUSI CIIOKHBIX
3¢upos.

Habniooams, onucvieams u
npoeooums XUMHUIECKUN
SKCIIEPUMEHT.

Cobariooams TipaBuiia YKOJIOTHYIE CKHU
rpaMOTHOTO 1 0€301acHOro
0o0paIleHus C TOPIOYUMH U
TOKCHUYHBIMHU BEII€CTBAMU B 6BITy nu
OKpYyXKarolen cpeje.

PeryasTuBHbIe:

1. [InanupoBarb CBOM JEHCTBHS B
COOTBETCTBHH C [TIOCTABJICHHON
3aja4ell ¥ yCIOBUSAMMU €€ pealu3alii.

Ilo3HaBaTeJbHBIC:

1. OcymecTBasTh BHIOOD

Hauboee Y3PPEKTUBHBIX

CIIOCO0O0B pelIeHus 33/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBUH.

2. OcyniecTBisITh CpaBHEHHE,
KJIacCH(UKAINIO, CAMOCTOSTEIBHO
BBIOHMPAsi OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JIOTHYECKUX OTIEPAITHA.

KoMMyHHKATHBHBIE:

1. CoBepiieHCTBOBaTh yMEHUE
JIOTOBAPHUBATHCS U TPUXOTUTH K
00I1eMy pelIeHHIO B COBMECTHOM
JIeSITEIbHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOO [TO3UITHIO
Ha YPOBHE HOJIOKHUTEIBHOIO
OTHOLICHMS K IIKOJIC, IIOHUMAaHUs
HEOOXOAMMOCTH YYCHUS, BBIPAKEHHOTO
B npeobIamannu yaeOHo-
MO3HABATEIHHBIX MOTHBOB H
MPEIMOYTSHUH COIMAIBHOTO CIIocoda




OIICHKY 3HAaHUH.
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VYrineBobl.
JdemoHcTpanuu.
Kommexmus
KpaxMaJioCOoAepKallu
X IPOIYKTOB
OUTaHUSA U
MMPOAYKTOB Ha
OCHOBE Caxapo3bl.
BzanmonericTBue
TITIIOKO3bI U Caxapo3bl
C TUJIPOKCUIOM MEIU
(11).

JlaGopaTopHubie
onbITHL. 12. CBolicTBa
TITIFOKO3EI. 13.
CBolicTBa Kpaxmaia.

CocTaB yIiIeBoJIOB, UX
HaxO0XXJCHHUE U POJIb B
npupoje. 3HaueHUe
YIJIEBOJOB B TEXHHUKE, OBITY,
Ha IPOU3BOJICTBE.
Knaccudukanus yrieBomos:
MOHO-, J¥- ¥ TTOJIUCAaXapHUIbI.
CmpoeHnue mMonexyivi 20KO3bl.

JIBOMCTBEHHOCTh (DYHKITHH
OpraHWYeCcKOTO BellecTBa Ha
MpUMepe IITIOKO3bI
(ampoermgocTupT).
XHAMHA4YECKHE CBOMCTBA
IJIFOKO3bI, TOKa3bIBAIOII[HE
JIBOMCTBEHHOCTD €€
byHKIIMU: THAPUPOBAHUE,
B3aMMOJISHCTBHUE C
ruapokcumom meau (1),
OKHCIIEHUE
(pepmenmamusnoe, peaxius
«CepeOPSTHOTO 3epKaiay).
bpokeHue TIroKO36L.
dortocunTtes. Ppykmosa KaKk
uszomep entokosvl. Caxaposa
KaK MpeJCTaBUTENb
nucaxapunosn. [Ipouzeodcmeo
caxapa. Ilonucaxapumasl:
KpaxmaJl, [eJUTI0I03a.
CpaBHEHHE UX CTPOCHUS

U cBoiicTB. KauecTBeHHas
peakuus Ha KpaxMadl.

Xapaxkmepuzosamsb coCTaB
YIJIEBOJOB U UX
KJ1accu(UKaIMIO Ha OCHOBE
CIOCOOHOCTH K THAPOIU3Y.

Onucwvieams CBOUCTBA
TITIOKO3BI KaK BEIIEeCTBa C
JIBOMCTBEHHOU (yHKITHEH
(ampaerungocmupra).
Yemanasnusamo
MEXIPEIMETHBIC CBSI3U XUMHUHU
u OMOJIOTMM Ha OCHOBE
PACKpPBITHSI OMOIOTHYECKOM
pOIH ¥ XUMHYECKHUX CBOMCTB
Ba)XKHEHIINX IpeAcTaBUTENCH
MOHO-, JIU- U TIOJIMCAaXapHUI0B.

Habnwoams, onucvieams u
npo6oOUMb XUMHUYIECKUH
AKCIICPUMEHT.

Cobnrooamsb IpaBuUiia TEXHUKU
Oe3omacHOCTH Tipu paboTte B
KaOWHEeTe XUMHUU.

PerviasiTuBHble:

1. CamocCTOsATENHLHO OCO3HABATH
MIPUYMHBI CBOETO YCIIeXa WM HeyCcIexa
M HaXOOUTH CIIOCOOBI BBIXOAA U3
CUTYyaIll HeyCIexa.

Ilo3HaBaTebHBIE:

1. CtpouTh JI0OTHYECKOE
paccyXIeHue, BKIIFOYaoIIee
YCTaHOBJICHHE IPUINHHO-
CIICACTBESHHEIX CBSA3CH.

KomMMmyHHKaTHBHBIE:

1. ®opmynupoBaTh cOOCTBEHHOE
MHEHUE U ITO3ULIUI0, apIYMEHTUPOBATh
Y KOOP/IMHUPOBATH €€ C MO3ULUSIMHU
NapTHEPOB B COTPYAHUYECTBE NPU
BBIpabO0TKE 00IIEro pelIeHus B
COBMECTHOM JIeSTETBHOCTH.

JIMYHOCTHBIE:

1. BeicTpanBarh coOCTBEHHOE
LETIOCTHOE MUPOBO33PEHUE!
0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH
K caM000pa30BaHUIO, B TOM YHCJIE U B
pamMKax caMOCTOSITEIbHON
JIeSITEeIbHOCTH BHE IIIKOJIBI.

TEMA 4. ASOTCOAEPXXAIIUE OPTAHUYECKUE COEAMHEHWA
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AMUHBI. AHUJIVH.
HemoncTpauuun. Moaenu
(mapo- cTepKHEBBIE U
00BEMHBIE) MOJIEKYIT
METHJIaMUHa U aHUJIVHA.
duznyeckue cBOMCTBA
aHWJIMHA: arperaTHOe
COCTOSIHHE, LIBET, 3aIlax,
OTHOILIEHUE K BOJIE.
BzaumoneiicTBrue aHuIMHA
C KHCJIOTaMH.
BzaumonerncTBue
ra3oo0pa3HbIX
METHJIaMHHA U XJIOPOBO-
nopoaa. OTHouieHue
aHWIMHA K OpOMHOH
(nommoit) Boge. Komrekmust
aHWJIMHOBBIX KpacuTelen
Y MpernaparoB Ha OCHOBE
aHWIWHA.

IIpuponHbie KpacuTeIn Kak
MPOMU3BOJHBIEC AHWJIMHA.
OTKpBITHE U CTPYKTYpa
aHWIMHA. AMUHOTPYIIIA.
OCHOBHBIE CBOMCTBA
a"HunuHa. bpomupoBanue
aHWIINHA (KauecmeeHHas
Ppeakyust Ha AHUIUH).
Bzaumnoe eruanue amomos
MOEKYNAX OPSAHUYECKUX
CcoeOuHeHUli Ha npumepe
anunuxa. Ilonyuenne
aHunauHa. Peaknusa

H. H. 3ununa.

Xapaxmepuzoeamo

0COOEHHOCTH CTPOCHUS U

CBOICTBa aHUJINHA HA YCHUS U
00JacTH MPUMCHCHUS aHUJIMHA

C IOMOIIILIO POJTHOTO sI3bIKa

U SI3bIKA XUMUH.

Habnwooams u onucvleamo
JAEMOHCTPallMOHHBIN

XAMHWYECKUH SKCTIEPUMEHT.
Cobnrooamsb IpaBUiIa SKOJIOTUYCCKU
rPaMOTHOTO U 0E30MacHOTO
oOpartreHus ¢ TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMH B OBITY U
OKpYXKarolIen cpeie.

PeryasiTuBHble:

1. BnageTs 0CHOBaMH CaMOKOHTPOJIS,
CaMOOLEHKH, IPUHATHS PELLICHUN U
OCYIIIECTBIIEHHUS OCO3HAHHOTO BHIOOpA
B y4eOHOH 1 MO3HABATEIbHOM
JIeATEIIbHOCTH.

2. Beibop Hanbomee 3¢ heKTHBHBIX
CItoco00B penIeHus 3a1a4 B
3aBHCHMOCTH OT KOHKPETHBIX YCIOBUH.

Ilo3HaBaTe/IbHbBIE:

1. YMeeT BBINOMHATE JIOTHYECKHE
JIeCcTBUS abCTparupoBaHus,
CpaBHEHHUS, HAXOXKICHUS OOIINX
3aKOHOMEPHOCTEH, aHAIN3a, CHHTE3A.
2. BHocuTh HEOOXOMUMBIE TOIMOIHEHUS
Y KOPPEKTUBHI B IUIAH U CIIOCO0
JIEUCTBHUS B CITy4ae PacXOxACHUS
3TaJiOHa C PEaJIbHbIM JEUCTBUEM U €TO
MIPOAYKTOM.
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AMWHOKHUCIIOTHI.
JleMoHCTpanuu.
AnTe4Hble Mpenaparsl,
cozeprKalue
aMHUHOKHCIOTHI.
YnakoBKHU OT
NPOAYKTOB,
coAepKaIIUX
aMUHOKHCIJIOTHI U UX
conu (MPOIYKTHI
NUTaHUA,
coaepKalue
BeIlleCTBa C KOAaMH
E620 — ryra-
MHMHOBas KUCJIOTA,
E621 — myramu-
HaT HaTpus, E622—
525 —rmyramu-
HATBI IPYTHUX
MmeTtaioB, E640 —
v, E641 —

AMWHOKAIIPOHOBAsI KUCJIOTA.
IMomuaMugHbBIC BOJIOKHA,
KarnpoH. Peaknus
MOJMUKOHAeHCAuu. [lonsamue
006 amudax KapOOHOBIX KUCTIOM.

TToHsaTue 060 aMUHOKHCIIOTaX.
AMUHOKHCIOTHI KaK
Ou(yHKITMOHAIILHBIC
aM$OTepHBIE COCTMHCHUSI.
dusnIecKrue CBOMCTBA
aMHHOKHUCIOT. Ocobennocmu
ouccoyuayuu AMUHOKUCIIOM 8
B0OHBIX PACMBOPAX.
Bunonsapusie uonsl.
Knaccudukanus u
HOMEHKJIaTypa aMHHOKHCIIOT.
Junenruasl. Ilenrumgaas
cBs13b. CIOCOOBI MOTyYEHUSs
AMUHOKHCIIOT. AMUHOKHCIIOTEI
B MIPUPOJIE, UX OUOI02UYeCKas
ponv. Hezamenumoie

Onucvieams CBOWCTBA
aMHUHOKHCIOT KaK
OM(yHKIIMOHAIIBHBIX
aM$OTEpHBIX COCTUHCHUH.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3U XUMHUU
1 OMOJIOTUM Ha OCHOBE
PaCKPBITHS OMOJIOTHYECKOM
pOIH ¥ XUMHYECKHUX CBOWCTB
aMUHOKHUCIIOT.

Habnrooams u onuceieams
JEMOHCTPALMOHHBI XUMUYECKUN
AKCIICPUMEHT.

KoMMYHHKATHBHEIE:

1. IIpuHUMaTE MO3ULHIO COOECETHHKA,
MOHUMAs HO3ULHIO IPYTOro, pa3inyaTh
B €T0 PeUr: MHEHHUE (TOUKY 3pEHUS),
JI0Ka3aTeNbCTBO (apTyMEHTHI), (DaKThI;
TUIIOTE3bl, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O IPaBUIIAX U
BOTIPOCaX Il OOCYKICHUS B
COOTBETCTBHH C [TIOCTABJICHHOM TIepeN
rpynnou 3agaqei.

JINYHOCTHBIE:

1. JlemoHCTpHpOBATH
WHTEIJICKTYaIbHbIE U TBOPYECKHE
CITOCOOHOCTH, OTBETCTBEHHOE
OTHOIIIEHUE K 00YUEHUIO,
MMO3HaBaTEIbHBIE HHTEPECH 1 MOTHBEI,
HaIpaBJICHHbBIC HAa U3yUYCHHE MTPEIMETA;
OCO3HAIOT LIEHHOCTH 37I0POBOTO U
Oe3omacHOro o0pasa KU3HHU.

JIEHINH). 2. ©opMHpOBaTh a/ICKBaTHYIO
AMUHOKUCTIOMDbL.

JoxazarenscTBa CaMOOIIEHKY, 0CO3HAHHOCTh YUYCHUS U
aMmdoTrepHOCTH yueOHOM MOTHBALINH, a1€KBATHOE
AMHUHOKHCIIOT. pearupoBaHue HA TPYIHOCTH.

22 benkmn. benku xak 6nononmuMepsl, UX Onucweliéams CTPYKTYpPBI U Peryistupubie:
JleMoHCTpanmnu. cTpoeHue (IepBUYHas, CBOMCTBA OEJIKOB KaK 1. Yuutbes HCnonb30Bath CBOU
Henarypanus BTOpHUYHAsA U TPETUYHAS OMOIIOJINMEPOB. B3IISABI HA MU JUISL OOBSICHEHHS!
pacTBOpa KypHUHOTO CTPYKTYPHBI), XUMHYECKHE Yemanasnueams PasINHBIX CUTyalld, pEHICHUS
Oenka 1oy eficTBUEM CBOMCTBA (IIeHATypaIus, MEXKIIPEIMETHBIC CBSI3U XUMHU BOSHHKAIOIIUX [POOIEM U H3BJICYCHIS
TeMIIepaTyphl, TUAPOJIN3, KAYECTBEHHBIE 1 OMOJIOTUHM Ha OCHOBE KU3HCHHBIX yPOKOB.

pacTBOpPOB coieit
TAXKCIIbIX METAJIJIOB U
sra”ona. [ openue
OTUYBEro Iepa,
HIEPCTSIHOW HUTHU U
KyCOUKa
HaTypajabHOU KOXH.
l{BeTHBIE peaKIIuu

peakuuu — OuyperoBas U
KCaHTOIIPOTEUHOBAA).
Buonornueckue dpynkun
OeJIKOB: CTpoUTEIbHAS,
(hepMeHTaTHBHAS, 3AIIUTHA,
MPAHCNOPMHASA, CUSHATbHAS

u op.

PaCKpBITHST OMOIOTHYECKOH
pOJIM ¥ XUMHYECKHUX CBOMCTB
O€JIKOB.

IIposooums, Habaodams u
onucvl8amb XUMUYECKUHN
SKCIICPUMEHT.

2. OnpenensTs NOCIeIOBATEIEHOCTh
MIPOMEKYTOUHBIX LIeNeh

C y4ETOM KOHEYHOTO pe3yJIbTaTa;
COCTABJIATH IIJIAH U
MOCJIETIOBATEIFHOCTD

JICHCTBHI.

ITo3HaBarTeJbHBIE:

1. ®opmupoBaTh yMCHHS




O€EJIKOB.
JlaGoparopnbie onbITHI. 14.
CBolicTBa O€IKOB.

YCTaHaBJIUBATh CBA3U MEXKIY pC€aJIbHO
Ha6J'IIOI[aGMLIMI/I XUMHUYCCKUMHU
SIBJICHUAMMU U ITIPOLICCCaMU,

23 IMousTue JTHK u PHK kax Onucwvieams CTPYKTYpy 1 MPOUCXOISIIUMH B MUKPOMUDE,
O HYKJICMHOBBIX KMCJIOTaX. | Guomoiaumepsl. O0mas cxema COCTaB HYKJICHHOBBIX KHCIIOT OOBSACHATH HPUUHHBI MHOT00Opa3us
Jemoncrpanuu. Mozenb CTPOCHHS HYKJICOTHIA. KakK MOJTUHYKJICOTH/IOB. BCHICCTB.
monekynbl JIHK. O6pasusl | CpaBHeHHE CTPOCHHS, Yemanaenueamo 2. CaMOCTOATENBHO 0CO3HABATD
NPOIYKTOB, TOJy4E€HHBIX HAXOXKIEHUE B KJIETKE U MEKTIPEMETHBIC CBSI3H XHMHH HPHYHMHBI CBOETO yCIIeXa MM Heycrexa
U3 TPAHCTEHHBIX POPM ¢byukuwmiit JJHK u PHK. Buowt ¥ OUOJIOTHH HAa OCHOBE M HaXOTHTh CIIOCOOBI BBIXOA 3
PAaCTCHUH U KHUBOTHBIX. PHK u ux ¢ynxyuu. PacKpbITHsI GUOJIOTHYECKON CHTYyallni HEyCrexa.
JlexapcTBeHHBIE CPEACTBA | [lonsimue 0 GUOMEXHONO2UU U ee pOJIM TUX KHCIIOT B Iepenaye KomMmyHHMKaTHBHbIE:
H Ipenaparel, ucnonvzosanue. Ionsmue o Y XpaHESHUH HACIEACTBEHHOM 1. Ilmannposarte yuebHoe
U3TOTOBJICHHBIE C 2CHHOU UHMICEHEPUU. uHopMaIum. COTPYAHHUYCCTBO C yUUTCIICM U
IOMOIIBIO TEHHOU Tennomoougpuyuposanmwvie CBCPCTHUKAMM.
HWH)XCHEPHUH. npodyKmoL. JINYHOCTHBIE:
1. TIpuMeHsITh MONyYCHHbIC 3HAHUS B
MTOBCETHEBHOM KH3HHU.
2. Pa3BuBaTh CriocCOOHOCTH K
CaMOOIICHKE Ha OCHOBE KPUTEPHSI
YCHEIIHOCTH Y4eOHOM IS TeTbHOCTH.
24 I'eHeTHYeCKast CBSA3b MEXKAY | [[oHsATHE O TeHETHYECKOM Vemanaenueans B3auMOCB3h PeryisiTuBHbIE
KJIaCCaMH OPraHUYeCKUX CBSI3U MKy COCTABOM, CTPOCHHEM 1. ®opmynupoBarh yueOHbIC 3a1auH
COEIMHEHUM. W FeHETHYECKOM pAJIe Ha ¥ CBOICTBAMHU IIPEICTaBUTENCH KaK IIarv JOCTH>KEHUS MOCTaBICHHOM
pHUMepEe B3aMMOIEPEXOI0B KJIaCCOB yII€BOAOPOIAOB U HCTH ACATCTBHOCTH.
MEXKIy KJIaccaMu KHCJIOPOJI- U a30TCOIEPIKAIINX 2. Beibuparp u3 MpeuIoKeHHBIX U
YITIEBOAOPOAOB M KUCIOPO- coenuHeHu. Onucvieamo CaMOCTOATEILHO HCKATh
U a30TCOAEPIKALIUX TeHETHYECKHUE CBI3H MEXIY CPE/ICTBA/PECYPCBI ISl PELCHHUS]
coenunenui. Mmoctparus KIIACCAMH YITICBOIOPOJIOB C 3a71a 1/ JOCTIDKEHHA LETH.
reHETUYECKOM CBA3M Ha MIOMOIIBIO POJHOTO SI3bIKA U HosuaparenbHble
[pHUMepe OpraHuYeCcKNX SI3BIKA X MU, 1. Ctpouth paccyiieHue ot o0mMX
COETMHEHMH PA3THIHBIX 3AKOHOMEPHOCTEH K HaCTHBIM
KIIACCOB, CONEPIKAIIIX JBA SIBIICHUSIM M OT YaCTHBIX SIBIICHHUI K
aToma yrieposa. 00LIMM 3aKOHOMEPHOCTSM.
Temonctpaunu. [lepexox;: 2. Co3naBarb BepOaibHbIE,
STAaHOJI - STHIICH —3THJICHIJIUKOJIb. BELIECTBEHHbIE 1 HHPOPMALMOHHEIE
25 IpakTHyeckas Pemenune sKCriepUMEHTATbHBIX IIposooumy, nabnooams u MONCTIT © BhIACHeLITEN, SYTHECTREHIR
» N XapaKTEPUCTUK OOBEKTA.
pa6ora Ne 1 33/124 MO0 MeHTH KA . ONUCHIBAMb XUMHUYECKHIM KoMMYHHKATHBHbI
«UneraTndukanus OpPraHn4eCKUX COCANHCHUH. SKCIICPUMEHT JIJIsI 1. DOPMHPOBATH YMEHHS CTYIIATH
OpraHH4eCKHX MOATBEPKACHUS CTPOCHHS U VUMTENIs, BECTH AMATIOT C YIUTENEM H
COCIUHCHUM. CBOMCTB Pa3IUYHBIX

OpraHUYeCKUX COCTUHCHUMH, a
TaKXXe UX UIACHTU(PUKAIIUH C

JIPYTUMU yYaIIUMUCS.
JINYHOCTHBIE
1. BEITIOIHSTE CAMOCTOSITENIHLHBIE




[IOMOIIIbIO Kau4€CTBEHHBIX
peaKuui.

MOCTYIIKU M JeHCTBUS (B TOM YHCIIE
PYKOBOZSILETO TUIaHa), MPUHUMATh
OTBETCTBEHHOCTH 33 UX PE3YJIbTAThI.

26 O06o0mieHue u Knaccudukanus kucmopoa- u Knaccuguyuposams

cHCcTeMaTH3alys 3HaHUK O | a30TCOoAepKAIIUX OPTaHMYeCKUX KHCIIOPOJI- M a30TCOAEPIKALLUE

KUCIIOPOA- U COCIMHCHUN MO HAJTTUIHIO OpPraHUYEeCKHE COSIUHEHHS 10

a30TCOIEPIKAIINAX (YyHKIIMOHATBHBIX TPYIII. HAINYUIO (DyHKIMOHAIBHBIX

OpraHuYeCKUX Cocrasnenue GpopMys 1 Ha3BaHUH rpym. Cocmasnsme GpopMyIsl

COCTMHCHUSX. KHUCJIOPOA- U a30TCOAECPXKAIIUX W JaBaTh HA3BaHHs KHCIOPO-
OpPraHUYECKUX COCAUHEHUM, UX ¥ a30TCOAEPIKALM
rOMOIIOTOB 1 n30MepoB. CBONCTBA | opraHmuecKUM COCMHEHHAM.
MpeJICTaBUTENICH BaXKHEHIITUX Onucvieams CBONCTBA
KJIACCOB TUX COEIUHEHUM, UX HpecTaBuTeNei BasKHEHIITHX
HOJTy4CeHUES U MPUMCHCHHEC. KJIACCOB DTHX COCAWHEHUM, UX
I'eneTnyeckas CBs3b MEXKIY MMOJTyYCHUE U IPUMECHECHHE C
PasIMYHBIME KJIACCAMH KHUCIOPOA- | [[oMOLbIO POAHOTO S3bIKA
U a30TCOACPKALLUX OPraHUYCCKUX sI3BIKA XUMUH. Ycmanasiusams
COCJIMHCHHUH ¥ YIIICBOZOPO/IOB. TEHETHYECKYIO CBSI3h MEXKITY
ITonroroBka K KOHTPOJBHOU Pa3INYHBIMU KJIaCCAMU
paborte. Penrenre pacueTHBIX KHCIIOPOJI- ¥ a30TCONEPIKALINX
3anad. OpraHUYeCKHUX COSIMHEHUUN 1

YIJIE€BOAOPOIOB.
27 KonTpoabnas padora Ne

2 1o reme «Kucnopoxa- un
a3oTcoepIKaIue
OpraHUYECKHUE BEIIECTBAY

Ilposooums pediekcuto
COOCTBEHHBIX NJOCTHKEHUI B
IMO3HAHUU XUMHUH
YIJIEBOJIOPOJIOB, a TAKXKE
KHCIIOPO/- ¥ a30TCOASPIKAIIUX
OpraHUYeCKHUX BEIIECTB.
Ananuzuposams pe3ylbTaThl
KOHTPOJIbHOU pabOTHI 1
BBICTPaUBaTh ITyTH
JIOCTHYKEHUSI KEIIaeMOTO
YPOBHSI YCHEIITHOCTH.

PerviasiTuBHbIE

1. BnageTh HaBBIKAMH OPTaHU3AIIH
y4eOHOU ACSITeTbHOCTH, CAMOKOHTPOJIS
Y OLICHKU PE3YyJIbTaTOB CBOEH
JIeSITeJIbHOCTH.

2. O0OCHOBBIBAaTH IIEICBBIC OPUCHTHUPHI
Y TIPUOPUTETHI CCBUIKAMHU Ha IIEHHOCTH,
yKa3bIBas 1 000CHOBBIBAs JIOTHIECKYIO
IOCJICAOBATEILHOCTD IIIaroB.
Ilo3HaBaTeIbLHBIE

1. BHOCUTB HEOOXOAUMBIE JOIOIHEHHS
Y KOPPEKTUBHI B IUIAH U CIIOCO0
JIEUCTBHUSI B CITydae PacXOxKIACHUS
0XKMAAEMOT0 pe3yibTaTra AEUCTBUA U
€ro peajbHOTO MPOIYKTA.

2. Habmronath, BEIABUTATh THIIOTE3HI,
JleTaTh YMO3aKIIOUCHHS, POSIBIIATh
CaMOCTOSTENTLHOCTD B TPHOOPETEHUN
HOBBIX 3HAHUN U TIPAKTUIECKUX
YMEHHH.

KoMMyHuKaTHUBHBIE

1. CoBeprieHCTBOBATH
KOMMYHHKATHBHYIO KOMIIETEHTHOCTD,
BBICTYTIAS MePE OMHOKIIACCHUKAMH,
OTCTauBasi 1 000CHOBLIBAS
COOCTBEHHYIO TOYKY 3PCHHSI, YBaXKaTh
MHEHHUE OIIOHEHTA MPU 00CYKICHUH
BOIIPOCOB.

2. YcraHaBmuMBaTh W CPaBHHBATh
pasHble TOYKH 3PCHHUS, MPESKAEC UYEM
MIPUHAMATh PEIICHUS U JIENIaTh BHIOOP.
JIMYHOCTHBIE

1. IToHuMaTh HEOOXOAUMOCTH
0CO3HAHHOTO BRIOOpA WHIUBUIYATHHOMN
00pa30BaTeIbHON TPACKTOPUU B
JabHeNIIeM 00yueH!H 1
po(heCCHOHAILHON ACSITEIbHOCTH.

TEMA 5. XUMWA U XN3Hb
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ITmactmaccel u
BOJIOKHA.
JdemoncTpanuu.
Komnexmus
CHHTETHYECKUX U
HUCKYCCTBEHHBIX
MMOJIUMEPOB,
IUTacTMacc u
U3ACIUU U3 HUX.
Konnexknus
CUHTETHYECKUX U
HMCKYCCTBEHHBIX
BOJIOKOH W U3JEIUHN
13 HUX.
Pacnio3naBanue
HaTypaJIbHBIX
BOJIOKOH
(xmormaarobyMakHOT
O | JIbHSIHOTO,
[IEJIKOBOTO U
MIEPCTSIHOTO) U
HMCKYCCTBEHHBIX
BOJIOKOH
(amerarHoTO,
BHCKO3HOTIO) 10
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUYECKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
HIeJI0YaMm).

JlabopaTopHubie onbITHL. 15.

3HaKOMCTBO ¢ 00pa3namu
ITACTMACC, BOJIOKOH U
Kay4yKOB.

THonmumepuzanus u
TTOJIMKOHICHCAITUS KaK

CIOCOOBI MOTYYSHUS
CHHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
coenuHeHuil. [lonyuenue
HCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUUN XUMUYECKOU
MOH(UKAITHEH TIPUPOTHBIX
MMOJIUMEPOB.

CTpoeHue N0JIUMEPOB:
JIUHEHWHOE,

MPOCTPAHCTBEHHOE,

ceTyaroe.

IlonsiTue 0 mnacTmaccax.
TepmonmacTtuuHble U
TEPMOPEAKTUBHBIEC TIOJIUMEDPHI.
OTaenbHbIC TPEICTABUTEITH
CHHTETUYECKUX U UCKYCCTBEHHBIX
MMOJIUMEPOB:
(dhenonohopMabIeruaHbIe CMOJIBI,
MOJTUBUHUIXJIOPHU, TSHIOH,
uesutynoual. [lonsstue o
XAMHUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUUECKHE U
HCKYCCTBEHHBIEC BOJIOKHA.
Knaccudukanus u oTae/IbHbIC
MPEICTABUTEIIH XUMHYCCKHUX
BOJIOKOH: aIleTaTHOE
(TpraneTarHbId MIEIK) U GUCKO3HOE
BOJIOKHA, GUHUIXIOpUOHBLE (X10pUH),
noauHumpuasioie (HUMPOH),
nonuamuonsle (Kanpowu, Haliom),
noausgupnuvle (1ascan).

Xapaxmepuzosamsv peakuu
MTOJTUMEPH3ALNHT U
MOJIUKOHACHCAIINU KaK
CcI0COOBI TIOTYUEeHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coeguHeHun. Onucvlieams
OT/IENBHBIX MpPEICTaBUTEICH
IJJACTMAcC U BOJIOKOH, UX
CTpOEHHE U KIacCUDUKALIUIO

C TOMOIIBIO POIHOTO SI3bIKA U
SI3BIKAa XUMUMU.

PeryasitTuBHble€:

1. YuuThCs UCIOIB30BaTh CBOU
B3MJISBI HA MHP JIJISI OOBSCHCHHS
Pa3IMYHBIX CUTYallui, pEIIeHus
BO3HUKAIONINX MPOOIEM 1 N3BICUCHHS
JKU3HEHHBIX YPOKOB.

2. PaGoras 1o miaHy, CBepsATh CBOU
JIEUCTBUA C LIEJIbIO U, TPU
HEOOXOAMMOCTH, UCTIPABIISATH OIIMOKU
CaMOCTOSITEIILHO.

Ilo3HaBaTe/IbHbBIE:

1. CaMOCTOATENBHO OCO3HABATH
MIPUYUHBI CBOETO yCIIeXa WK Heycrexa
Y HaXOAWTH CIIOCOOBI BBIXOIA U3
CUTYyaIlll HEeyCIeXa.

2. ®opmupoBaTh yMEHHsI 0€301acCHOTO
1 3(pPEKTUBHOTO HCIIOJIL30BAHUS
1m1abopaToOpHOTO 0OOPYIOBAHUSI.

KoMMYHHKATHBHBIE:

1. [ImaampoBars yueOHOE
COTPYOHUYECTBO C YUUTEIEM U
CBEpPCTHUKAMM; BIIAJCTh
MOHOJIOTUYECKOM 1 TMAJIOTHUECKOM
(hopMamMu pedu B COOTBETCTBHUH C
HOPMaMH POJTHOTO SI3BIKA;

BBIpa)KaTh CBOU MBICITH C
NOCTATOYHOU MOJIHOTOU U
TOYHOCTBIO.

JIMYHOCTHBIE:

1. TIpumeHsTh MOTyYeHHBIC 3HAHHUS B
IIOBCEHCBHOM JKM3HMU.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTH K CAaMOOOPa30BaAHUIO, B TOM
YHUCJIE U B pAMKax CaMOCTOSITEIbHOU
JIeSITeJIbHOCTH BHE LIKOJIBI.
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DepMEHTHI.
JleMoHCTpanuu.
JlekapcTBEeHHbIE
CpencTBa,

TTousatue o pepMeHTax KaK
OHMOJIOTUYECKUX
KaTaJu3aropax 0CJIKOBOM
mpupostbl. OCOOEHHOCTH

Ha ocHOBe MeXMpeaMETHBIX
cBsI3€ell ¢ Onosioruei
ycmanasiueams ooiiee,
0COOEHHOE U EIUHUYIHOE IS

PeryiasiTuBHLIC:

1. HaxoauThk HOCTaTOYHBIC CPEACTBA
IUUISL BBITIOJTHEHUS YIeOHBIX TEHCTBHH B
M3MEHSIOIICHCS CUTYAI[MK U/ UK [IPH




cozeprkaine
(hepMeHTHI:

«ITeticuny,

«Mezum», «DecTan»

u np. CtupanbHbIe
MOPOIIKYU (YITaKOBKH),
comeprkanie GepMeHTHI.
JlelicTBue chIporo u
BapeHOro KapTodens uiu
Msica Ha pacTBOp
IIEpOKCH/Ia BOJIOPOIA.

CTPOEHMUS U CBONCTB
(CEeNeKTUBHOCTh U

3G PEKTUBHOCTS,
3aBUCUMOCTbH JEHUCTBUS OT
Temmeparypsl ¥ pH cpeasr
pacTBopa) hepMEHTOB 10
CpPaBHEHHUIO C
HEOPraHWYEeCKUMHU
KaTaJu3aropaMu. 3HaUYEeHHUE
(hepmMeHTOB 15
JKU3BHEACATEILHOCTH KHUBBIX

(bepmenTOB Kak
OHMOJIOrUYeCKUX
KaTaJn3aTopoB.

Packpvieame ux ponb B

OpraHu3allM )XU3HU Ha 3CMJ'IG,

a Taxkyke B MUILIECBON U
MEOUIIMHCKOM
MPOMBIIIIJIEHHOCTH.

OTCYTCTBHUH IUIAHUPYEMOI'O PE3y/bTaTa.
2. HaGmronath 1 aHaIM3UPOBATH CBOIO
yueOHYI0 1 TIO3HABATENbHYIO
JESITETBHOCTD U e TEIBbHOCTD APYTHX
o0yyarouuxcs B IpoLecce
B3aMMOIPOBEPKH.

Ilo3HaBaTe/ibHbBIC:

1. Jlenatp BBIBOA HA OCHOBE
KPUTHUYECKOTO aHAJIN3a Pa3HbIX TOUEK
3peHMsl, MOATBEPHKAATH BBIBOJ
coOCTBEHHOH apryMeHTanen mim

OpraHu3MOB. CaMOCTOSTEIIbHO MOITYyYSHHBIMU
ITpumenenue ¢hpepMEeHTOB B JTAHHBIMH.
NPOMBIIICHHOCTH. 2. CTpouTh 10Ka3aTeNnbCTBA B
30 BuramuHEL. [MoHsTHE O BUTAMUHAX. Ha 0CHOBE MEKIIPEAMETHBIX OTHOILIEHUH BBIBUHYTHIX TUIIOTE3 U
Hemoncrpanun. O0pasiubl HopMBI OTpe6enus CBsI3eii ¢ GHOIOTHEN (opMynupoBaHue BbIBOJOB.
BUTAMHHHBIX NIPENAPATOB, | pyraMuHOB M MX QYHKIHH. PACKpLIGaMb GUONOTHYECKYO KoMMyHuUKaTHBHbIE:
B TOM YUCIIE T[ToHsITHE 06 ABUTAMHHO32X, POJIb BUTAMUHOB H UX 1. Opranu3oBbIBaTh y4eOHOE
MOJIMBUTAMUHBI. FHTTOBHTAMUHO3AX, 3HaYECHUE 15 COXPAHEHHS B3aHMOJICHCTBHUE B TPyIIIe (OMpPEenesiTh
dotorpaduu KUBOTHBIX U HMepBATAMIHO3aX. 3710pPOBbS UEIIOBEKA. o0Iye ey, pacupeneaTh POy,
Jronel ¢ pa3InYHbIMU Knaccubukamums BUTAMIHOB. JIOTOBapUBAThCS APYT C APYTOM U T. 11.).
(hopmaMu aBUTaMHUHO30B. Buramun C Kak IpeCTABHTEND 2. Y4uTHIBaTh U KOOPANHUPOBATH
HcnbiTanue cpenbl BOZOPACTBOPHMBIX BUTAMHHOB 1 OTJINYHBIE OT COOCTBEHHOMU MO3UIINH
pacTBOpa aCKOPOUHOBOMU BHTAMHH A KaK TIPeICTABHTENb JIpPYTHUX JIIOAEH B COTPYIHUYECTBE.
KHCIIOTERL JKUPOPACTBOPUMBIX BUTAMUHOB. JInaHoOCTHbIE:
2. ®opmupoBanue yaeOHO-
M03HABATEIBHOTO UHTEPECA K HOBOMY
y4eOHOMY MaTepuaity U crocodam
peuIeHusl HOBOM YaCTHOM 33J1a4H.
31 T'opmoHsEl. PeryasiTuBHbIe

Jemoncrpanuu. Vcneitanue
anTeyHOoro Npenapara
WHCYJMHA Ha OEeJIOK.
Konnekuus ropMoHaIbHBIX
MpenaparoB.

ITonsiTHEe 0 rOpMOHAxX Kak
OHOJIOrMYECKU aKTUBHBIX
BEI[ECTBaX, BBITOJIHIIOIINX
SHAOKPUHHYIO PETYIISIIHIO
YKU3HEIeSATEIbHOCTH
OopranmusMoB. Baxnelimue
CBOMCTBa TOPMOHOB: BBICOKAasI
(dbusnosornyeckas
aKTUBHOCTD, IUCTAHIIUOHHOE
nercTBue, ObIcTpoe
pa3pylLIeHue B TKaHAX.
OtaenbpHbIE IPEICTaBUTENN
TOPMOHOB: MHCYJIUH U

Ha ocHoOBe MexXnpeaMeTHBIX
cBsi3el ¢ buonoruei
PACKpbl8amb XUMHUYIECKYIO

PUPOLY TOPMOHOB U UX POJIb
B Opra”HU3alui T'yMOPaJIBHOMH

peryjiasanuun ACATCIbHOCTHU
OopraHu3Ma 4€JIO0BCKa.

1. @opmynupoBath yueOHbIE 3aJa49H
KaK IIary JOCTH)KEHHUS TIOCTAaBICHHOMN
[eNH JesITeTbHOCTH.

2. OTOupaTh HHCTPYMEHTHI IS
OILICHUBAHUS CBOEU AESITENbHOCTH,
OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH
JIeSATEIIbHOCTH.

Ilo3HaBaTeIbHBIE

1. CtpouTh paccyxeHnue oT 00Imux
3aKOHOMEPHOCTEHN K YaCTHBIM
SIBIICHUSIM U OT YaCTHBIX SIBICHUH K
00MIMM 3aKOHOMEPHOCTSIM.




anpenanvH. [Ipodunakruka
caxapHoro nuabera. [lonsmue
0 CMEPOUOHBIX 20PMOHAX HA
npumepe noi06bix 20PMOHOS.

2. Co3maBarh BepOanbHBIC,
BEIICCTBCHHBIC U WH(OPMAIIMOHHBIS
MOJISJIU C BBIJICIICHUEM CYIIIECTBEHHBIX
XapaKTePUCTUK OOBEKTA IS

32 Jlexapctsa. JlexkapcTBeHHast XUMUSL: OT Pacxpvieams ponb 1eKapcTB OT OMpejeNeHns cnocoba PCILICHUA 327891
SATPOXUMHH U (apmakoTepanuu o B COOTBCTCTBHM € CUTYALHCH.
(hapMakoTepanuu 10 XUMHOTEPAIH. KomMyHHKATHEHDIE
XUMHOTEPAIUH. Ocsaueamsb HOPMBI 1. KoppexTHo n aprymenTuposanno
AHTUOVOTHKY U SKOJIOTUYECKOTO U OTCTAUBATE CBOIO TOYKY SPCHUA, B
INCOAKTEPHO3. 0e3011acHOTO OOpaIleHus ¢ AUCKyCCHI yMCTD BBIIBUTATH
HapxoTnueckue BemecTsa. JIEKapCTBEHHBIMHU KOHTpApryMeHTBI, IIepe(pasHpoBats
Hapkomanwusi, 6opbba c Heil u npemnaparamu. Popmuposams CBOIO MEICITE (BIAZICHHS MCXAHHMOM
nmpodUIaKTHKA. BHYTpPEHHEe YOeXIeHHE O SKBMBAJICHTHBIX SAMCH).
Hemoncrpanuu. Jomaminss, HENPUEMIIEMOCTH JIaXKe 2. lorosapueates u TPUXOIIITE K
naboparopHasi U aBTOMOOMIIbHAs OHOKPATHOTO IPUMECHCHUS OOIMEMy PETSHHIO B COBMECTHOH
arTeyKH. HApPKOTHYECKHUX BEIICCTB. ACATCIBHOCTH, B TOM TUCIIC B CHTYallH1
CTOJIKHOBEHUS HHTEPECOB.
JIMYHOCTHBIE
1. BBINOMHATE CaMOCTOSTEIIbHBIC
HOCTYIKH U JICUCTBUS (B TOM YHCIIC
PYKOBOJISILETO TIJIaHa), IPHHUMATh
OTBETCTBEHHOCTb 33 UX PE3yJIbTaThI.
33 MpakTaueckas Pertenue skcriepuMeHTaIbHBIX TIpOBOIHTS, HAGTIONATS I PeryiasiTuBHbBIE:
paGora Ne 2 3a71a4 Ha pacrio3HaBaHUE OIMCEIBATE XHMITIECKI 1. BoiiBurath Bepcuu perieHus )
«PACIIO3HABAHIE mracTmacce (IoJIMATHIICHA, SKCTIEPHUMEHT LISt npoOIeMbl, 0CO3HABAaTh KOHEYHBIN
IJIACTMACC U BOJIOKOHY. TTOMMBIHIIXJIOpHAA, . HUJIeHTU(HUKAITUY TUTACTMACC U pesyJIbTat.
(beHoTO OpMaTIbASTUITHON) U BOJIOKOH © TIOMOLLIBIO Ilo3HaBaTe bHBIE:
BOJIOKOH (XJI0IT4aT00yMa)KHOTO, KAUECTBEHHBIX PEAKIIHI. 1. Crpouth paccyxaeHue Ha OCHOBE
BHCKO3HOTO, alleTaTHOTO, CpaBHEHHsSI IPEIMETOB U SIBIICHUH,
KaIllpOHOBOTO, U3 HATYpPaJILHOU BBIJIEJISIS] TIPU OTOM OOIIHE MPU3HAKH.
MIEPCTH U HATYPAITBLHOTO IIEJIKA). KoMMyHHKATHBHBIE:
34 Pewenue 3adau no 1. KputHueckn OTHOCUTBCS K CBOEMY

OPZCZHLI‘{@CKOIZ Xumuu.

Ilosmopenue u 0606w enue
Mamepuana 3a Kype
opeanuyeckou xumuu. Pewenue
3a0au Ha 661800 opmybl
OP2aHUYeCK020 8euecmaa no
NPOOYKIMAM C2OpaHus

U MACCOBbIM QONAM INEMEHMO8.

Paccmampusame xumuueckue
peaxyuu KayecmeeHHo u
KONUYeCmeeHHO ¢ NOMOWbIO
pacuemos. Pewams 3a0auu Ha
661600 (POPMYTIbL OP2AHULECKOZO
eeujecmea no NPoOyKmam
C2OPAHUSL U MACCOBLIM OONAM
NIeMEHMO8.

MHCHUIO, C TOCTOMHCTBOM IIPpHU3HABATh
OINOOYHOCTh CBOET0 MHEHUS (€CIn
OHO TaKOBO) U KOPPEKTHUPOBATH €T0
JINYHOCTHBIE:

1. HpOSIBHSITL HUHTEPEChbl, MTHUIITNATHUBLI
1 JII0003HATEITHLHOCTh, YYUTCS C YETKON
opraHu3aluen cBoe AesITENbHOCTH.

2. llemeycTpeMiIeHHO W HACTOWYHBO
UATH K JOCTIKECHHIO LIEJIEH,
MIPOSIBIISATH TOTOBHOCTH K
MPEOI0JIEHUIO TPYTHOCTEM.
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3aH_II/ITa WHAWBUAYAJIBHBIX U I'PYIIIIOBBIX IIPOEKTOB.

TEMATHUYECKOE ITJTAHUPOBAHUE. OBIIAS XUMM . BA3OBBIN YPOBEHD. 11 KJIACC
(1 u B Hexento, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMs)

n/n

JlaTta

Tema.

JleMOHCTpanus ONbITOB. OcCHoOBHOE coep:KaHie YpPoKa
Hcnoab3zoBanue LHOP

IIa AHUPYEMBIC PE3YJIbTATLI

IIpexmeTHbIC

JInyHOCTHEIE
MeTanpeameTHbIe

TEMA 1. HEPUOJUYECKHNI 3AKOH I CTPOEHUE ATOMA




OTKpBITHE
J1. 1. MenaeneeBpIM
Ilepuonnyueckoro 3akoHa.

Ilepuonuueckas cucrema

M. . Menneneena.
JdeMoHcTpanum.
Pasmuansie popmer
Ilepuonnueckoit CUCTEMBI
XUMHUYECKUX IEMECHTOB
J1. 1. Mennemneera.

IIpenmoceTKu OTKPBITHS
Tlepuoauueckoro 3akoHa.
Ilepsvie nonvimku
Kdccu@urayuy Xumuyeckux
anemenmos. CospemenHbie
npeo cmaegieHus o
BAXCHEUUUX NOHSA MUSAX
XUMUU. OMHOCUMeNbHAs
amomHas macca, amom,
monekyna. Ilepuonnueckuit
3akoH B (popmymuposke /l. U.
Menneneena.
[TepuoanvHOCTh B
W3MEHEHHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCMHEHUH.
Ilepuoauueckas cucrema
XUMHYECKHX IIEMEHTOB KaK
rpaguyeckoe oToOpakeHHE
ITepunoauyeckoro 3akoHa.
CTpyKkTypa nepuoanyecKoi
TaOIUIBI KOPOTKOTO
Bapuanta. [lepuoasl
(GoypIIMIe M MAITBIC) U
rpymnisl (TIaBHBIE U
MOOOYHBIC).
[IporHocTuyeckas cuiia u
3HaueHwne [lepunonmueckoro
3akoHa U Ilepuonnyeckoit
cucTeMbl. 3HAUCHUE
[lepuoauueckoro 3akoHa U
ITepuoanueckoit cuCTEMBI
XUMHUYIECKHUX dJIeMeHTOB /.
. Menpneneena s
pa3BUTHS HAYKU U
MOHUMAHUS XUMHUYECKON
KapTUHBI MUpA.

Xapaxkmepuzosams 31€MEHTHI
MaJbIX MEPUOIOB MO UX
NOJIOXKEHUIO B llepuonnueckon
cucteme /. 1. Menneneena.
Jlasamw onpeneneHns BaAXXHENIINX
XUMHUUYECKUX MOHSATHH:

BCIIIECTBO, XUMHUUECKHI IIEMEHT, aTOM,

OTHOCHUTCIIbHAs aTOMHas Macca, U30TOIIbI.

asamo onipenieneHue BUAOB
KJaccu(UKAIUU: €CTSCTBCHHOMN
U uckyccTBeHHOU. Co3nanue
MOJIeJIEN C BBIJIEJICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U UX MPEACTABICHUEM B
PO CTPAaHCTBEHHO-TpadUIeCcKOM
WU 3HAKOBO-CHUMBOJIMYECKOMN
hopme. Ilpoenoszuposams
CBOMCTBa XMMUYECKUX
3JIEMEHTOB M UX COCAWHCHHI Ha
ocHoBe Ilepuoanueckoit
cuctemsl . 1. Menneneena.
Kouctpyuposanue 11T ¢
HCITOJTb30BaHUEM KapTOYEK.

PeryiasiTuBHLIC:

1. CraButh yueOHbIE 3a/]a4l HA OCHOBE
COOTHECEHHS TOTO, UTO yXKE U3BECTHO
W YCBOEHO YYaIllMCcsl, ¥ TOTO, UTO eIé
HEHU3BECTHO.

2. CaMOCTOSATENBHO OOHAPYKUBATH U
(hopMynHpoBaTh YI€OHYIO IIPOOIEMY,
OTIpeNeNsATh Lelb yueOHOU
JEeSITETBHOCTH.

Ilo3HaBaTe/IbHBIE:

1. CaMOCTOSTENBHO BBIACIATE U

(b opMyaHpOBaTh NO3HABATEIBHYIO
LeJIb.

2. AHanu3upoBaTh, CPAaBHUBATb,
KJIACCU(UIMPOBATH M 000011aTh (HDaKThI
U SIBJICHHUS.

KoMMyHHKATHBHBIE:

1. CaMOCTOSITENTEHO OPTaHU30BbIBATH
yueOHOe B3aUMOJICHICTBHE B TPYIIIE
(ompenenaTh o0IIHe LeNH,
pacrpenensiTh PoJiv, JOTOBAPUBATHCS
JIPYT C APYTOM H T.1.).

JIMYHOCTHBIE:

1. ®opMHpOBaTH OTBETCTBEHHOE
OTHOIIIECHUE K YUEHUIO.

2. ®opmupoBanue yueOHO-
MTO3HABATEIHFHOTO HHTEPECA K HOBOMY
y4eOHOMY MaTepHary U criocobam
pelIeHuss HOBOM YacTHOM 3a1auu.




Ctpoenue aroma.
Ilepunonuueckuii 3aK0H U
CTpOEHUE aroma.

ATOM — CIIO>KHas
vactuua. Mcmopus
OMKpbIMUSL
1eMeHMAPHbIX
uacmuy u cmpoeHus
amoma. SInpo aroma:
MIPOTOHBI U
HEUTpOHBI. M30TOIBI.
Hzomonwer 600opooa.
DJIeKTPOHEL,
KOpITYCKYJISIpHO-
BOJIHOBOU Jyan3M.
Crtpoenue
3JIEKTPOHHOMU
000JIOUKH.
DNEeKTPOHHBIHN
ypoBeHb. BaneHTHBIE
3JIEKTPOHBI.
OpOuranu: S u p.
Pacnpenenenue
AJIEKTPOHOB 10
SHEPreTHYEeCKUM
YPOBHSIM U Op-

ouraisiMm. dDemenmoui.

DNeKTpoHHAs
KOH(HUTyparus aroma

XuUMH4eCcKui
asieMeHT. Tpu
hopmynupoBKH
ITepuoauueckoro
3akoHna: JI. 1.
Menpeieena,
COBpEMEHHas U
MMPUIUHHO-
CIeJICTBeHHAs,
CBsI3bIBAIOIIAs
MIEPUOAUIHBIC
U3MEHEHUS CBOMCTB
AJIEMEHTOB C
MEPUOAUYHOCTHIO B
U3MEHEHUH BHEUIHUX
AJIEKTPOHHBIX

Ilpeocmasnsams cnoXxHOE
CTpOCHHUE aToMa, COCTOSIIIErO U3
sIIpa U DACKTPOHHON 000I0YKH.

Haxooumwv B3aUMOCBSI3H MEKTY
MOJIOKEHHUEM JJICMEHTA B
Ilepuonunueckoii cucreme /1. U.
MeHeneeBa U CTPOCHUEM €TI0
aroma. Cocmasnsamo
SJIEKTPOHHBIE U DIEKTPOHHO-
rpadugeckre GopmMyIsl aTOMOB
S, p v datemenmos.

Ilpeocmasnsame pa3BUTHE
HayYHBIX TEOPUH IO CIIUPATU HA
OCHOBE TpeX (HOPMYITHPOBOK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHHUE aTOMa U
CBOMCTBa XUMHUYCCKHX
3JIEMEHTOB U UX COCIUHCHUN Ha
ocHoBe [lepuoanueckoit
cuctemsl . 1. Menneneena.

Ommuocums Xumuyeckue 21emMeHmol K
MOMY UU UHOMY INEKMPOHHOMY
cemeticmgy. Packpvieamo
ocobennocmu cmpoetusi amomog d-
anemenmos u fanemenmos.

PeryasiTuBHbie

1.KoppekTupoBars e TeIbHOCTD:
BHOCHUTbH H3MEHEHHS B IIPOLIECC C
YYETOM BO3HHKIIUX TPYTHOCTEH U
OMHMOOK.

2. CocTaBnATh IJIaH OTBETA; padOTaTh
¢ TEKCTOM Taparpada u ero
KOMIIOHEHTaMH;

3. ®opmynupoBaTh yueOHYI0 3a1a4y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
W3BECTHO YYaIIHMCS, U TOTO, YTO €Ile
HE M3BECTHO.

Ilo3HaBaTebLHBIE

1. YMeTh caMOCTOSITEILHO
HJIaHI/IpOBaTI) HYTI/I JOCTUKCHUSA ].[CJ'ICI\/'I,
B TOM YHCJIE aJlbTePHATUBHbIE,
OBIIaJICHIE YMEHHUEM COIMOCTABIISTh
IKCIIEPUMEHTAIILHBIC U TCOPETUYCCKUE
3HAHUA C O6’I)€KTI/IBHLIMI/I peaJII/ISIMI/I
SKH3HH.

2. Wcrionb30BaTh MpHEMBI PabOTHI €
nH(popMaIei (IoucK u oToop
MCTOYHUKOB HEOOXOTUMOM
WHPOPMAINH, CHCTEMaTH3aLUs
WH(pOpMAIIHH).

KoMMYHUKATHBHBIE

1. BirageTs MOHOIOTMYECKONA U
JIUanoruueckoi popmamu peuu B
COOTBETCTBHH C HOPMAaMH POIHOTO
SI3BIKA; BBIPAXKaTh CBOW MBICIIH C
JIOCTaTOYHOM TOJTHOTON ¥ TOYHOCTBIO;
2. ®opmupoBaHue yMeHUs padoTaTh B
napax, OTBeYaTh Ha BOMIPOCH YUUTEIS,
YMEHHE UCTIOIh30BATh XUMUIECKUI
A3BIK, YMEHHUE paboTaTh C XUMUYECKOU
MOCY/I0H.

3. ®opmupoBaHUe yMEHUs CIIyILaTh
YUUTENS, BECTH IUAJIOT C yUUTENEM U
JPYTUMH yUYaIuMHUCS.




CTPYKTYP HX aTOMOB.
DU3NYECKUMN CMBICIT
MOPSITKOBOTO HOMEpPa
aJIEMEHTA, HOMEepa mepuoaa
1 HOMEpa IPYIIIHIL.
[NeproIMYHOCTh U3MEHECHHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB, 00pa30BaHHBIX
WMH TIPOCTHIX U CIIOKHBIX
BEIIIECTB B IEPUOJIaX U
rpymmnax. JIeKTPOHHEBIE
cemeiictBa. Ocobennocmu
cmpoenusi amomos d-
anemenmos. Cemeticmeo f-
2JIEMEHTOB.

JIMYHOCTHBIE

1. IIposiBNATH OTBETCTBEHHOE
OTHOIIIEHUE K 00YUEHHIO,
YBaKUTEIHHOE OTHOLICHHE K CTAPLINM
W MJIaIIIM TOBAapHILAM; OCO3HABATh
[IEHHOCTB 37I0POBOTO M OE30TaCHOTO
00paza KU3HH.

TEMA 2. CTPOEHUE BEIIIECTBA

KoBanenrHas xumMudueckas
CBsA3b. JleMOHCTpanuu.
Komnmexmusa BemniecTs ¢
KOBaJICHTHBIM THUIIOM
XUMHUYCCKOM CBSI3H.

bnaroponHsie rasbl,
MPUYUHA UX
CyIIIECTBOBAaHUS B
aTroMapHOM
COCTOSTHHH.
KoBaneHnTHas cBs3b
KaK CBS3b,
BO3HHKAIOIIAs 33 CUET
o0Opa3oBaHus OOITHX
AJIEKTPOHHBIX TTap
nymem nepekpuléanus
91eKMPOHHBIX
opbumanneil.
Kparnocts
KOBaJIEHTHOM CBSI3H.
OOMeHHBIN U
JIOHOPHO-
AKIENTOPHBIN
MEXaHHU3MBI
oOpa3oBaHUs
KOBAJICHTHOMU CBSI3U.
DIEeKTPOOTPHUIIATSITHH
octb (D0).
Knaccudukanms

OOBSICHITH HHEPTHBIE CBOMCTBA
0JaropoAHBIX Ta30B
0COOCHHOCTSIMH CTPOCHUS UX
aroma. XapakTepus3oBarb
KOBAJICHTHYIO CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO 33 CUET
00pa3oBaHUs OOITUX
AJIEKTPOHHBIX Map
nymemnepekpuleanusi deKmpOHHbIX
opbumaneti. Knaccupuuponarb
KOBAJICHTHBIC CBA3H 110 pa3HbIM
OCHOBaHUSIM. YCTaHaBIMBATh
3aBHCUMOCTH MEK]1y THUIIOM
XUMWYECKOH CBJA3H, TUIIOM
KPUCTAJNTMYECKOM PEeIIeTKH

)4 (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMU
BCIICCTB.

PeryasiTuBHbIE:

1. ITnanupoBanue yueOHOTO
COTPYAHUYECTBA C YUHUTEIEM U
CBEPCTHHKAaMH — ONpe/ieICHHE eIy,
(YHKIMI yYaCTHUKOB, CIOCOOOB
B3aUMOJIEHCTBUSL.

Ilo3HaBaTeabHbBIE:

1. OBnazenne 0CHOBAMU XUMHUYECKOM
TPaMOTHOCTH: CIIOCOOHOCTBIO
aHAITM3UPOBATH U OOBEKTUBHO
OIICHUBATh KU3HEHHBIC CUTYAIIUH,
CBSI3aHHBIE C XUMMEHN, HAaBLIKAMH
Oe3ormacHOro 00paIeHHs ¢
BEIIECTBAMH, UCTIOJIb3YEMbIMHU B
MOBCETHEBHOM KU3HH.
KoMMYHHKATHBHBIE:

1. Y4acTBOBaTh B KOJUIEKTUBHOM
obcyxaeHnn mpooiem,
WUHTETPUPOBATHCS B TPYIIILY
CBEPCTHHUKOB U CTPOUTH MPOAYKTUBHOE
B3aMMOJICHCTBHE U COTPYAHUYECTBO CO
CBEPCTHHKAMH U B3POCIBIMU.




KOBAJICHTHBIX CBA3CH:
o D0 (monsipHas u
HEToJIsIpHAs).
Jnronu. 3akoH
MOCTOSTHCTBA COCTaBa
JUTSL BEIIECTB
MOJIEKYIISIPHOTO
CTpPOCHHSI.

JIMYHOCTHBIE:

1. VauThiBaTh pa3Hbie MHEHHUS U
WHTEPEChl 1 000CHOBHIBATH
COOCTBEHHYIO MTO3UIIHIO.

HMonnas xuMuueckast
CBS3b.

Jdemoncrpanun. O0pa3isl
MUHEPAJIOB U BEIIECTB C
HOHHBIM THIIOM CBSI3HU:
OKCH/J1a KaJdbIlusl,
pa3IM4HbIX COJIEH,
TBEPABIX IIEJIOYEH,
rajmra, KaJbIUTa.

Housl 1 ux
KiaccuuKaIus: mo
3apsiay (aHUOHBI U
KaTUOHBI), IO COCTaBY
(pocThie U
cliokHbIe). Cxema
0o0pa3oBaHUsI HOHHOM
cBsi3u. DopmynvHas
eouHuya.
OmHuocumenbHOCHb
Kaaccugurayuu
XUMUYECKUX C8sA3€el HA
UOHHBIE U
KOBaeHmHble NONAPHBIE.

Xapakmepuzosamsb NOHHYIO
CBSI3b KaK CBsI3b, BO3HUKAOILYIO
MyTEM OTAA4YM WX IpUema
3JIEKTPOHOB.
Knaccuguyuposams MOHBI 110
pa3HbIM OCHOBAHUSIM.
Yemanaenusams 3aBUCUMOCTE
MEX/1y TUIIOM XMMUYECKOMI
CBSI3HU, TUIIOM KPUCTAJUTNUECKOU
peureTku u GU3NIECKUMHA
CBOMCTBaMHM BCIICCTB.

Meranjsl ¥ CIJIaBbI.
Merananaeckas
XUMHUYECKasi CBSI3b.
HemoncTpanun. Kommexwst
MmeTayioB. Koieknus
CILIaBOB.

Ob6mue pusndeckue
CBOMCTBA METAJJIOB:
3JICKTPOIIPOBOTHOCTD,
MPOYHOCTh,
TETUIONPOBOTHOCTH,
MeTaJInde CKUM
OJIECK, MJIaCTUYHOCTb.
Cnnaswl uepHobie u
ysemuwie. Cmanv,
yyeyn. Jlamyno, 6ponsa,

Xapaxmepuzosamo
METaJUTMYECKYIO CBSI3b KaK CBA3b
MEXJy aTOM-HOHa- MU B
MeTajiax M CIijlaBax
IMOCPEICTBOM 000OIIESCTBICHHBIX
BaJICHTHBIX DJIEKTPOHOB.
ObvscHuams eIUHYIO TIPUPOTY
XUMHUYECKUX CBS3EH.
Yemanasnusams 3aBuCUMOCTD
MEXJy TUTIOM XUMUYECKOUI

PerviasiTuBuble:

1. CamoCTOSTENTFHO aHAIU3UPOBAThH
YCIIOBUS

JIOCTUKECHMSI LIEJIM HA OCHOBE y4€Ta
BBIJICJICHHBIX YIUTEIIEM OPUEHTUPOB
JIEHCTBYSI B HOBOM y4eOHOM
Marepuae.

Ilo3HaBaTeIbLHbBIE:

1. Co3naBath 1 IpeoOpa3oOBHIBATH
MOJICTTU ¥l CXEMBI JUIsI PEIICHIS
3aja4.

2. O000mary HOHATUA —
OCYIIECTBIISATH JIOTHUECKYIO
OTIepaINIoO TIEpeXoa OT BUIOBBIX
MIPU3HAKOB K POIOBOMY MTOHSTHIO.

KoMMyHHUKATHBHBIE:

1. AeKBaTHO UCTIOIB30BATh PEUCBHIC
CpEeCTBA ISl peIICHHUS Pa3TUIHbIX
KOMMYHHMKAaTHUBHBIX 337a4; BIaJ€Th
YCTHOM U MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHE.

MeNbXUOop. CBsA3H, TUIIOM KpHCTaHHquCKOﬁ JInyHocTHBIE:
Mertammueckas CBs3b. peuieTku u GU3HIESCKUMHU 1. ®opMuUpOBaTh IKOJIOTUIECKOE
3asucumocmo CBOMCTBaMH BEIIICCTB. MBIIJICHHUC: YMCHUC OLICHNBATH CBOIO
2NEKMPONPOBOOHOCTIUL JIEATEIbHOCTh U MOCTYNKU APYTUX
memailioe om JIFOZICU C TOYKH 3pCHUA COXpPAaHCHUSA
memnepamypul. OKpPYKaIOILEH CPeIbl.

ArperarHble COCTOSHUS ArperarHbie XapaKTepu30BaTh 0COOCHHOCTH PeryasituBHbie:

BeuiecTBa. Bomoponnas
cBs3b. JleMoHcTpanum.

COCTOSIHMSI BEIIECTBA
Ha IpHUMeEpE BOABI.

arperarHoro COCTossHus BCIICCTB
Ha OCHOBC MOJICKYJIAPHO-

1. BHOCHTD HEOOXOMUMBIE KOPPEKTHUBEI
B JICHCTBHE TIOCIIE €TO 3aBEPIIICHUS Ha




Bosronka nona. Mojeinn
MOJISIPHOTO 00beMa

F33006pa3HBIX BCIICCTB.

ITonyuenue u
pacro3HaBaHHE I'a30B:
YIJIEKHCIIOTO rasa,
BOJIOpOAA, KUCIOpOoaa,
aMMUaKa, IMuieHd,
ayemuienda.

3akoH ABOraapo.
IIepexons! BemecTBa
13 OJTHOTO
arperaTHoro
COCTOSIHHUS B IpyTo€.
Banoepsaanvcoso
83aumooeticmaue.
MexmonexkyasipHas
BOJIOPOJTHAS CBSI3b.
MexaHusm ee
oOpa3oBaHHUs Ha
IpuMepe BOIbI
UCNUPMOS.

CBolicTBa BEIIECTB C
STUM THUTIOM CBSI3H.
AHOMaJbHBIC
CBOMCTBA BOJIHI,
00yCIIOBIICHHBIE
MEKMOJIEKYIISIPHOM
BOJOPOJHOU CBSI3bIO.
Hcnonvzosarnue 600wt
6 Obimy u Ha
npouszeoocmae.
BryTpumonexkynspHas
BOJOpPO/IHAS CBS3b. Ee
3HauyeHue 8
opeaHuzayuu
CMPYKNTYPbL HCUSHEHHO
BAJICHBIX OP2AHUYECKUX

KHHCTUYCCKHX HpeHCTaBHeHHﬁ.

YcTaHaBIUBAaTh MEXKIPEIMETHBIC
CBsI3U C (PU3UKOM HA ITOM
OCHOBE. YCTaHaBJIMBaTh
MEXIIPEIMETHBIE CBSI3U C
OuoJioruei Ha OCHOBE
paccMOTpEeHUsI IPUPOJIBI
BOJIOPOJIHOM CBSI3U U €€ POJIU B
OpraHu3alyu )KMBOU MaTepUM.

OCHOBE €T0 OIIEHKH M y4eTa XapaKTepa
CIIeJIaHHBIX OIIHOOK.

2. OCyIIeCTBIATh KOHCTATUPYIOIIUN U
MIPEIBOCXHUIIAIOIITII KOHTPOJIH TI0
PEe3yNBTaTy | IO CIIOCO0Y ICHCTBUS;
aKTyaJbHBIA KOHTPOJIb HA YPOBHE
MIPOMU3BOJILHOTO.

3. BeigBurath BepCHH PEIICHUS
MpoOJIeMbl, 0CO3HABATh KOHCYHBIH
pe3ynbTaT, BRIOMpaTh U3
MIPETOKEHHBIX U UCKATh
CaMOCTOSITENILHO CPEACTBA
JOCTHIKEHHS IIEIIH.

Ilo3HaBaTenbHBbIC:

1. ®opmupoBaTh YCTOHUMBBINA y4eOHO-
M03HABATEIBHOIO UHTEPEC K HOBBIM
o0mIMM crroco6aM pemreHus 3aaad.

2. ®opmupoBaTh YMEHHS
YCTaHABIIMBATh CBSI3H MEXK/Y PEanbHO
HaOII01aeMBbIMU XUMUYECKUMU
SIBJICHUSIMH U TIPOLIECCAMH,
MPOUCXOSIIUMH B MUKPOMHDE,
OOBSICHATH IPUYMHBI MHOT000pa3ust
BEILIECTB, 3aBUCUMOCTb UX CBOHCTB OT
COCTaBa M CTPOCHUSI, a TAKKE
3aBUCHUMOCTb IIPUMEHEHUS BELIECTB OT
UX CBOWCTB.

1. ApryMeHTHpOBaTh CBOIO MO3ULIHIO U

YCTHOM Y MUCbMEHHON PEYbI0; CTPOUTH

seujecms. KoMMyHHKATHBHBIE:
Tumer kpucTaIINISCKUX Tonstye o Knaccuguyuposams TBEpbIC
peretok. JleMOHCTpPALHHL. KPHUCTAJITNYECKHUX BeI[ECTBA HA KPHCTALIHISCKHE 1 KOOPZMHUPOBATH €€ C
Mojienu KpuCTaTnIe CKIX pemerkax. Turbr amMopdHbIe TO3WLIMSMH IIAPTHEPOB B
PELIETOK PasInUHbIX KPHUCTAJITHISCKUAX Vemanaenieans 3aBACHMOCTE C%pr,IlHI/I‘ICCTBe npu BLIpa6OTKve
TuroB. [IpuMepbl BELECTB peIIeTOK: NOHHas, MESKITY THTIOM XMMESCCKOH o011ero pemeHus B COBMECTHON
" o N eSITEIbHOCTH.
C MOHHOM, aTOMHOH, MOJICKyIIApHAL, CBSI3H, TUIIOM KPHUCTAJUTUYECKOU 221 A
MOJICKYJISIPHOH U aroMHas, PEIIETKH 1 QU3HIECKIMH . AZIEKBAaTHO UCIIOJIb30BATh PEUYEBBIE
MeTaILIHYe CKO METaJJTHYeCKas. CBOHCTBAMH BEMIECTE CpeICTBa IS PEIICHHS Pa3INUHbIX
KPHUCTAIINYECKUMH XapakTepHble ) O6ws1cHsmMb SBICHHE KOMMYHHUKATHBHBIX 33]1a4; BIaJCTh
HM3UYECKHE CBOHCTBA
pelIeTKaMH. b anoTponuu. Mnnocmpuposams

JlaGopaTopHnbie OnbITHI. 1.

OnpeneneHue CBOUCTB

BEIIIECTB,
00yCIIOBJICHHBIC
THIIOM

9TO SIBICHHUE PA3TUNIHBIMHU
IpUMepaMH.

MOHOJOI'M4€CKOE€ KOHTEKCTHOC
BBICKA3bIBAHUC
JIMYHOCTHbIE:




HEKOTOPHBIX BEIIECTB Ha
OCHOBE THIIA
KPUCTAIITAYECKON
peIIeTKH. 2.
O3HaKoOMJIEHUE C
KOJUICKITUEH MOJITUMEPOB:
nJjIacTMacc U BOJIOKOH, U
U3EIIUU U3 HUX.

KPUCTAJUTUYECKOMN
peLIeTKH.
IIpornosuposaHue
CBOMCTB BELIECTB MO
THUITY
KPUCTAJLTUYECKOU
pPEIIETKH U OOpaTHas
3aj71a4a. AJIIOTpOTNUS,
0o0ycIioBICHHAs
TUIIOM
KPUCTAJLTUYECKOMN
pEIIEeTKH.
Xapaxmepnvie 6udvl
KPUCALIUYECKUX
peutemox Memaiios.
AmopdHbIe BelecTna,
UX omaudumenvHvie
ceolicmaa.

1. YMeTh OlleHUBATh MPABHIBHOCTD
BEITIOJTHCHUS y4eOHOH 3a/1a9u,
COOCTBEHHBIE BOBMOKHOCTH €€
pelIcHHUS.

2.AHaNM3UPOBATH IMOITUOHATIHHBIC
COCTOSIHUSI, TTOJTyYSHHBIE OT YCIICIITHOM
(meycrenTHom)

JIeSITeTIbHOCTH, OLCHUBATh UX BIUSHHE
Ha HACTPOCHHUE YEJIOBEKA.

YucTele BeniecTBa 1
cMmecu. JleMoHCTpaunu.
OO0pas3iibl MUHEPAJIOB U
ropHsIx opoza. Oopasibl
OYMIIIEHHOW caxapo3bl U
HepadUHUPOBAHHOTO
KPUCTAILITAYECKOTO
caxapa, coJiep KaIiero
puMecH. JJucmunnsayus
600bl KAK CNOCOO OYUCTKU
om npumeceli.
JlaGopaTopHble ONBITHI. 3.
JKecTKkOCTH BOJIBI.
YcTrpaHeHue )KeCTKOCTH
BOJEbIL. 4. O3HAKOMIICHHUE C
MUHEPAILHBIMH BOJIAMH.

Otnuune cMecei OT
XUMHUYECKUX
COEIUHEHUN.
T'omorennbie u

IreTCpOrcHHbIC CMECH.

MaccoBasa u
0o0BEMHAs OO

KOMIIOHCHTa B CMCCH.

ITpumecu. Bausuue
npumecen Ha
CBOMCTBA BEUIECTB.
MaccoBas u
o0beMHas J0IHU
puMecen.
Knaccugpurayus
XUMUYECKUX 8euecma

no cmeneHu yucmomal.

Haxooumw otnnuus cmeceut ot
XUMHUYECKUX COCIMHEHUH.
Ompaosicams COCTaB CMECEH C
TTOMOIIIBIO TTIOHSATHSA

«a0JIs1» MaccoBasi U oObeMHasl.
Ilpouzeooums pacyueTsl ¢

HCITOJIB30BaAHHUECM O3TOI'O ITOHATHA.

Yemanasausams 3aBUCUMOCTH
MEXIy Pa3IudusMy B
(pmznueckux cBoricTBax
KOMIIOHEHTOB CMeCeU U
cmoco0aMu UX pa3aeiICHUs.

PeryasiTuBHbIE:

1. IInanupoBarb CBOM JEHCTBHS B
COOTBETCTBHH C ITOCTABIEHHOU
3aja4eil ¥ yCIOBUSIMH €€ peaslu3allyi.
Ilo3HaBaTeabHBbIC:

1. OcymecTBnaTh BBIOOD

Hauboee Y3PPEKTUBHBIX

CIIOCOOOB PEeIICHUS 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBUH.

2. CTpouTs A0Ka3aTeIbCTBA B
OTHOLICHUH BBIIBUHYTHIX THIIOTE3 U
(hopMynrpoBaHUE BBIBOJIOB.
KoMMyHHKATHBHBIE:

1. CoBepuieHCTBOBaTh yMEHHE
JIOTOBapUBATHCS U IPUXOAUTH K
0011IeMy PELICHUIO B COBMECTHOM
JIESITETTbHOCTH.

JInyHOCTHBIE:

1. ®opmMupoBaTh BEIPAKEHHYIO
YCTOMYHBYIO Y4€OHO-TTO3HABATEIHHYIO
MOTHUBALIMIO YUCHUSI.

JlucnepcHbie CHCTEMBI.

ITonsatue o

Xapaxkmepuzoeams pa3ITUIHbIC

PeryasiTuBHBIEC:




HemoncTpamun. Obpasysi
PANUYHBIX OUCNEPCHbIX
cucmenm: IMYIbCUL,
CYCReH3Uul, aspo3onu, 2enu u
sonu.  Ionyuenue  Komiouo
HO20 pacmeopa u3 Xi0puoa
aceneza ().  Koaeynayus

HONYYEHHO20 pacmeopa.
Ipghexm Tunoans.

JlaGopaTopHbIe ONBITHI. 5.
Osnaxomnerue c
OUCNIEPCHLIMU CUCTIEMAMU.

JUCHICPCHBIX CUCTEMAX.

Hucnepcuas ¢aza u
JUCIIEPCUOHHAS Cpena.
Knaccudukarms
JUCIIEPCHBIX CUCTEM B
3aBUCUMOCTH OT
arperaTHoro COCTOSTHHS
IHUCTIEPCHOM (ha3bl U
JUCIIEPCUOHHOU
cpensl. [omorenHsie u
TeTEepOTEeHHBIE
JIMCTIEPCHBIC CHCTEMBI.
I'pybonucnepcHbie
CHCTEMBI: SMYIIbCHUH,
CYCIIEH31H, a3PO30IIH;
UX TPE/ICTABUTENH U
3HAYCHUE.
ToHkoaUCTIEpCHBIE
CUCTEMBI: TeJIN ¥ 30711,
WX TPE/ICTABUTENHN U
3HayeHne. KommonaHeie
CUCTEMBI, UX OTIIHYHS
OT UCTUHHBIX
pacTBOpPOB.

Oddexr Tungans.
I'enu: nuiessie,
KOCMETHYECKHE,
MEIUIITHCKHE,
OuoornuecKue u
MUHEpaJbHBIC; UX
MPEACTABUTENH U
3HAYCHHE.

THUTIBI JUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro COCTOSTHUS
JHCTIepCHON (a3bl 1
JIMCTIEPCUOHHOM CpeIbl.
Packpvieams ponb pazmudHbIX
THUIIOB TUCIIEPCHBIX CUCTEM

B JKM3HM MPUPOIBI K 00IIECTBA.

1. BHOCHTH HEOOXOMUMEBIE KOPPEKTHBEI
B JICHCTBHE TIOCIIE €TO 3aBEPIIICHUS Ha
OCHOBE €T0 OIICHKH H yueTa Xapakrepa
CIENaHHBIX OIINOOK.

2. OCyIIeCTBIATh KOHCTATUPYIOIIUN U
MPEIBOCXUIIAIOIINN KOHTPOIb IO
pe3yIbTaTy H Mo CIoco0y NeHcTBUS;
aKTyaJIbHBIA KOHTPOJIb HA YPOBHE
MTPOU3BOJIEHOTO.

3. BeiiBUTaTh BEpCHH PELICHHUS
po0IeMbl, 0CO3HABATH KOHEUHBIH
pe3ynbTaT, BRIOMpaTh 13
MMpEAJIOKCHHBIX U UCKATh
CaMOCTOSITENTLHO CPEJICTBA
JIOCTHYKCHUSI TISJTH.

Ilo3HaBaTeJibHbBIC:

1. ®opmupoBaTh YCTONYMBEIN yaeOHO-
M03HABATEIBHOTO UHTEPEC K HOBBIM
001IMM crtoco0aM pelIeHus 3a1ad.

2. ®opMHpOBaTH YMEHUS
YCTaHABIIMBATh CBSI3H MEX/IY PEabHO
HaOIFOIaeMBbIMU XUMUYECKIMU
SIBJICHUSIMU U TIPOIIECCaMH,
MPOUCXOISAIIIMU B MUKPOMHUPE,
OOBSICHAITH TPUYHHBI MHOT000pa3ust
BEIECTB, 3aBUCHMOCTb UX CBOMCTB OT
COCTaBa M CTPOCHHMS, a TAKKE
3aBUCHUMOCTH TPUMEHEHUS BEIECTB OT
KX CBOWMCTB.

KoMMYHHKATHBHBIE:

10

IIpakTH4yeckas padora
Ne 1.

[Tonyuenue,
coOupaHue u
pacro3HaBaHUe ra3oB:
BOJIOpOJa, KUCIIOPOa,
YIJIEKUCJIOTO rasa,
aMMHuaKa, amuiend,
ayemunena.

IIpoBoanTh, HAOTIOAATE U
OITMCBLIBATH XUMHUYECKUN
SKCIIEPUMEHT 10 TTOJIYUYESHHUIO,
COOMpPaHUIO U PACIIO3HABAHUIO
ra3os.

1. AprymeHTHpOBATH CBOIO MO3UIIHIO 1
KOOPAUHUPOBATH €€ C

MO3ULIUAMHU NMaPTHEPOB B
COTPYAHUYECTBE PU BEIPAOOTKE
00111eTO pemIeHnus B COBMECTHOM
JIEATETbHOCTH.

2. AZTeKBaTHO UCIIONB30BaTh PEUCBBIC
CpEeICTBA ISl PEIICHUS Pa3TUIHbIX
KOMMYHHKATUBHBIX 3a71a4; BIa/ICTh
YCTHOM U MUCbMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE




BBICKA3bIBAHHC_
JIMYHOCTHBIE:

1. YMeTh olleHMBaTh MPABHILHOCTh
BBITIOTHEHUS y4eOHOM 3a/1a49H,
COOCTBEHHBIE BO3MOXKHOCTH €€
perieHusl.

2.AHAIM3UPOBATH SIMOIUOHAIbHBIC
COCTOSTHUSI, TTOTyYeHHBIE OT YCIEIITHOM
(HeycnenrHok)

JESITENHHOCTH, OIICHUBATE UX BIUSHHE
Ha HACTPOCHHE YEIIOBEKA.

11 [ToBTOpeHue u 0600IIeHE OG60061IaTh MTOHITHS «S-OpOUTANTBY, «P-0pOUTAIBLY, «d-
reM «CTpoeHue aroMa opbumansy,
1 «CTpOCHHE BEIECTBAY, «KOBAJICHTHAs HEIOJSAPHAs CBS3b», «KOBAJICHTHAs MOJIAPHAs
OATOTOBKA K KOHTPOJIBHO CBSI3b», KMOHHAS CBSI3bY», KBOJIOPOAHASI CBSI3bY,
paGote «MeTaJIJTndecKasl CBA3b», «KHOHHAS KpUCTaUITNYecKast
[pEIIeTKa», «aTOMHasi KpUCTAJUIMYECKAasl PEIIETKA,
«MOJICKYJISIpHas KPUCTAJUTHYECKasi pEHISTKa,
«MeTaJlTndecKas KpucTalindecKas pererka». OrpaHuunBaTh
MOHSITHUSI «XUMHUYECKAsl CBSA3b), KKPUCTAJUINUECKasl pPelIeTKa.
12 KonTpoabsnas padora Ne 1 OnuchIBaTh M XapaKTepPU30BaTh CTPYKTYPY TAOIHIIBI
o TemaMm «CtpoeHue «[Tepuonnyeckasi cucTeMa XUMHYECKUX JIEMEHTOB
aroMma» U «CTpoeHue . . MenneneeBa» (kopotkas ¢popma) [IpoBoauts
BEIISCTBAY. pedIIeKCHI0 COOCTBEHHBIX JOCTHIKCHHUH B TIO3HAHUU CTPOCHHUS
ATOMa M CTPOCHUS BEIIECTBA. AHAIIM3UPOBATH PE3YJIbTAThI
KOHTPOJIbHOW paboThI M BEICTPAUBATh MYTH J0CTHKECHUS
PKEJIaeMOT0 YPOBHSI yCIIEITHOCTH.
TEMA 3. DJIEKTPOJIMTUYECKASA TUCCOLUALINA
13 PacTBopbI. PacTBOpHI Kak Onpedensims IOHATUS PeryisiTuBHbie:
JdemMoHcTpanuu. FOMOTCHHBIC «PacTBOPBD U 1. [TmaampoBaTh CBOM JEHCTBUS B
Pasnu4nasi pacTBOpUMOCTH CUCTEMBI. «pacTBOpUMOCTh». Knaccuguyuposame | COOTBETCTBHH C TIOCTaBIICHHO

BEIIECTB B BOJIE U MHBIX
pacTBOPHUTEIAX.
HN3MeHeHune OKp cKu
BEILECTBA IIPU NEpEX0e
13 TBEPJIOTO COCTOSIHUS B
pacTBop

Pacmeopenue xax
Pu3zuxo xumuyeckutl
npoyecc. Poinb BOAbI B
npoiecce
pacTBOpPEHUS
BEII[ECTB.

BCHICCTBA 1O MMPU3HAKY PACTBOPUMOCTHU.

Ompasicamsb cOCTaB pacTBOpa C
TTOMOIIILIO MOHITHH «MaccoBas JOJIS
BEIIIECTBA B PACTBOPE» U «MOIAPHAS
KORYyermpayus eeujecmear.

3a/1a49€il U yCIOBUSAMH €€ PeaTi3alIliy.
ITo3HaBaTeJbHbIE:

1. OcymiecTBisITh CpaBHEHUE,
KJIACCU(PUKAIIIIO, CAMOCTOSITEIHLHO
BBIOMpAsi OCHOBAHUSA U KPUTEPHH IS
YKa3aHHBIX JIOTHUECKUX OIMEPAIUii.

2. CTpOuUTh JIOTHYECKOE PacCyXJICHUE,




(ma mpumepe cynbdara Meau
(1), xmopuna kobanera (11)).

PacTBOopumocTh u
K1accupuKaIus

BEIIECTB MO dTOMY
MIPU3HAKY:

pacTBOpUMBIE,
MaJIOpacTBOPUMBIC U
HEpPaCTBOPHUMEIE.
MaccoBast nons
BEIIIECTBA B pacCTBOPE.
Monapunas xonyenmpayus
seuwye cmea. Omauuue ceolcms
pacmeo pa om ceolicme
YUCMOo20 pacmeo pumeis u
PACMBOPEHHO20 8elye CMed.
Munepanvrsie 80061 Kak
npupooHvle pacmeopbi.

BKJTIOUAIOIIEE YCTAHOBIICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBA3CH.
KoMMYHHKATHBHEIE:

1. Pa3BuBaTh yMEHHE MTPOAYKTHBHO
paspemarh KOH()IUKTHI HA OCHOBE
ydeTa UHTEPECOB U MO3UINI BCEX €ro
Y9aCTHUKOB.

JINYHOCTHBIE:

1. ®opmMupoBaTh BEIPAKESHHYIO
YCTOHYMBYIO Y4eOHO-TTO3HABATEIBHYIO
MOTHBAIUIO YUCHHUS.
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OJEKTPOJIUTHI U
HERJIEKTPOJIUTHI.
JleMOoHCTpauMu.
O0pa3ibl BEMeCTB-
3JIEKTPOJIMTOB U
HEAJIEKTPOJIUTOB.
Hccnenosanue
3JIEKTPUUECKOU
MMPOBOJIMMOCTH PaCTBOPOB
3JIEKTPOJIMTOB U
HE3JIEKTPOJIUTOB.
3aBHCUMOCTH CTEIICHU
3JIEKTPOIUTUYECKON
JMCCOIAalNKU OT
KOHIIEHTpAaLluX BEIeCTBa
B pacTBOpe

[TousTue 06
ANEKTPOIUTAX U
HEIJIEKTPOIUTAX.
OCHOBHBIE TTOJIOKCHUSI
TEOpUHU
ANEKTPOIUTHIECKON
JINCCOLIMAIUH.
Mexanusm
ouccoyuayuu
seuecms.
Dnexmponumuueckas
ouccoyuayus Kax
pe3yivmam cuopamayuu
INEKMPOIUMA.
Cmynenuamas
ouccoyuayus
INEKMPONUMO8.
CreneHb
ANEKTPOIUTHIECKON
JIUCCOIIHAITUH.

CuitbHbBIC U C1a0ble
3JIEKTPOJIUTHI.
VYpaBHeHUs
BIIEKTPOJIUTUYECKON
JIMCCOLIMAIINH.
Ilonsitue o cpene

Onpedensams IOHATUS
«AIIEKTPOJIUTHDY,
«HEDJICKTPOJIUTHIY,
«AJIEKTPOJIUTHYECKAS
aucconyanusy . Popmyauposams
OCHOBHBIE MOJIOKEHUSI TEOPUU
3JIEKTPOJINTUYE CKOU
JIUCCOLIALINH.
Xapaxmepuzosamsv criocOOHOCTH
3JIEKTPOJINTA K TUCCOLUALIUU HA
OCHOBE CTENEHU
3JIEKTPOJIIUTUYECKOUN
JIUCCOLIMALIUH.

3anucvieams ypaBHCHUS
AIIEKTPOITUTHYCCKOMN
JUCCOTIHAIUY, 8 MOM YUCe
U cmyneHyamoli.

Habnwooams u onuceieame
JIEMOHCTPALMOHHBIA
XUMHYSCKUUN IKCIIEPUMEHT.

PeryasiTuBHbI€:

1. BeiiBUraTh BEpCHH PELICHUS
Mpo0JIEeMbI, 0CO3HABATh KOHCYHBIH
pe3yJbTaT, BEIOUpaTh 13
MPEJIOKEHHBIX U UCKATh
CaMOCTOSITENILHO CPEJICTBA
JTIOCTHOKSHUSI LICIIH.

2. BHOCUTH HEOOXOTUMBIE KOPPEKTHUBHI
B JICUCTBHE TIOCJIE €0 3aBEPIICHUS HA
OCHOBE €TI0 OIICHKH M yueTa Xapakrepa
CIIEJaHHBIX OLINOOK.
Ilo3HaBaTeJbHBIE:

1. YMeThb onpeaesiTh BO3SMOXKHBIC
HMCTOYHUKHM HEOOXOIMMBIX CBEICHUM,
MPOU3BOAUTH MOUCK HH(POPMAIINH,
aHAJTM3UPOBATh U OLICHUBATH €&
JIOCTOBEPHOCTb.

2.0000111aTh TOHATUA —
OCYIIECTBIISATH JIOTHYECKYIO
OTIepAIUIO TIEpEX0oia OT BUIOBBIX
MPU3HAKOB K POJIOBOMY ITOHSTHIO,

OT TIOHSITHS C MCHBIIIUM

00BEMOM K TIOHATHIO C OOJBIIUM
00BEMOM.

KoMMYHHKATHBHEIE:




pactBopoB (pH cpeost).
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Kucnotsl B cBeTe Teopuun
AJIEKTPOTUTHYIE CKOMI
JIICCOTTAAIIHH.
JdemMoHcTpauunu.
PaszbaBnenue
KOHILIEHTPUPOBAHHOM
CEPHOM KUCIIOTHI.
Obyzenusanue caxapa u
Yennonosul,
KOHYEeHMpPUpOoB8aHHoU cepHoll
Kuciomou. Bzaumooeiicmsue
KOHYEHMPUPOBAHHOU U
pazbasieHHoll a30mHou
KUCTIOMDBL € MEOBIO.
Komnekuust npupoaHbIx
OpPraHWYECKUX KUCIIOT.

JladopaTopHbie ONBITHI. 6.
O3HaKOMIICHHUE C
KOJIJICKIIUEH KUCIIOT.

OmnpeneneHue KUCIOT
B CBETE TCOpUU
AIIEKTPOJIUTHUYECKON
JIICCOTITHAITAH.
Okpacka
WHIUKATOPOB B
pacTBOpax KHUCIOT.
OO0mMe XuMHYECKUE
CBOMCTBaA
HEOPraHWYECKUX U
OpPraHUYEeCKUX KUCIIOT
B CBETE
MOJIEKYJISIPHBIX U
MOHHBIX
MPEACTABIICHUMN:
B3aUMOJICUCTBUE C
MeTajjlaMu,
OKCHJIaMH U
TUPOKCUIAMHU
METAaJIOB, COJISIMH.
YcnoBust
BO3MOYXHOCTH
MPOTEKAHUS PeaKIUil
MEXTY
3JICKTPOJIMTAMH.
Cneyuguueckue
ceoticmea azomHoll,
KOHYEHMPUPOBAHHOU
CepHOlL U MYPABLUHOLL
KUCI0m.

Xapaxmepuzosams KUCIOTHI B
CBETE TEOpUHU
SJIEKTPOIUTHYECKOMN
JICCOIUAllNH.

Paznuuams od111€€, 0COOCHHOE U
€IMHUYHOE B CBOMCTBAax
A30MHOU, KOHYESHMPUPOBAHHOU
CepHOlL U MYPABbUHOU KUCIIOT.

IIposooumw, Habarooamsv u
onucvl6ams XUMAYECKUI
SKCIIEPUMEHT C TTOMOIIBIO
POIHOTO SI3BbIKA U SI3bIKa XUMHHU.

1.0pranu3oBEIBaTh M INIAHUPOBATH
yuebHoe

COTPYIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMU, OMIPENEIIATH el 1
(YHKIIMY YYACTHUKOB, CITOCOOBI
B3aMMOJICHCTBUS; TNIAHUPOBATH 00IIIHE
CITOCOOBI PabOTEHI.

2. BcTymath B MAJIOT, a TaKkKe
y4acTBOBATh B KOJUIEKTUBHOM
00CyXIIeHUH TPO0JIeM, y4acTBOBATh B
JIMCKYCCHUU M apTYMEHTHPOBATh CBOIO
MIO3HLIUIO.

JIMYHOCTHBIE:

1. ®opmMupoBaTh FKOJIOTHIECKOE
MBIIUICHAE: YMEHUE OIEHUBAThH CBOIO
JIESATSIILHOCTD U TIOCTYIKHU IPYTHX
JONIeN C TOYKW 3pEHUS COXPaHEHUS
OKpYKaIOLEeH Cpebl.

2. ®opMHUpOBaTh OTBETCTBEHHOE
OTHOIIICHUS K YYCHHIO, TOTOBHOCTU U
CIOCOOHOCTH, OOYYAOIIUXCS K
CaMOPAa3BUTHIO ¥ caM0OO0OPa30BaHUIO.
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OcHOBaHUs B CBETE
TEOpUHn
SJIEKTPOIUTUYECKON
JIMCCOIAlNH.
Hemoncrpanun. Komnekims
iesoueit u
CBEXKETIOJIYUEHHBIX
HEPacTBOPUMBIX
TUAPOKCUIOB PA3IUIHBIX
MeTannoB. Peaknus
HEeUTpaau3aluu.
ITonyueHue
HEPacTBOPUMOT'O
OCHOBAHUS U PaCTBOPEHHE
ero

B Kuciuore. [lonyuenue
ammuaxa

u e2o g3aumooelicmeue c
X710p08000podom («Obim b6e3
02HY).

JlaGopaTopHble ONBITHIL. /.
[lonyuenue u  cBoiicTBa
HEPacTBOPUMBIX
OCHOBAHMUIA.

8. O3HaxkomJieHue

C KOJUIEKI[MEN OCHOBAHUMN.

OmnpeneneHue
OCHOBaHHUM B CBETE
TEOpHUH
AJICKTPOIUTHYSCKOM
JUCCOIMALIHH.
Oxkpacka
WHJIUKATOPOB B
pacTBOpax mieao4ei.
Kiraccudukamus
OCHOBaHMI 110
MpU3HAKaM
pacTBOPUMOCTH B
BOJIE, HAAUYUS 6
cocmaese amomos
Kuciopooa. Ooume
XUMHWYECKHE CBOMCTBA
Iea04ei,
HEPaCTBOPUMBIX
OCHOBaHMM:
B3aMMOJICHCTBHE C
KHUCJIOTaMHU,
KHMCJIOTHBIMU
OKCHJIaMH, COISIMH.
Pasznoxenune
HEPaCTBOPUMBIX
OCHOBaHHH.
Bzaumooeticmeue
wenouvetl

C OpeaHuyecKumu
coeouHeHusAMuU
(pernonom,
KapOoOHo8bIMIUL
kucromamu). Ceoticmea
0OecKUCIOPOOHbIX
OCHOBAHUU. AMMUAKA U
AMUHO8 8 CDABHEHU.

XapakTepu3oBaTh OCHOBAHUS B
CBETE TCOPUU
SJIEKTPOIUTHYECKOMN
JIUCCOIHAllNH.

Paznuuares o01iee, ocoOeHHOE U
SIWHHUYIHOEC B CBOMCTBAX
TUJAPOKCUJIOB U OCCKUCITIOPOIHBIX
OCHOBaHHH.

IIpoBoanTh, HAOTIOOATE U
OIHUCHIBATh XUMHYECKUI
HKCIIEPUMEHT C TTOMOIIBIO
POIHOTO SI3bIKA U S3bIKA XUMHUHU.

PervisituBHblE:

1. CaMoCTOSITETbHO OCO3HABATH
MIPUYUHBI CBOETO yCII€Xa WIH Heyclexa
Y HaXOJUTb CIIOCOOBI BBIXOAA U3
CUTYyallM Heycrexa.

2. Y4UTbCA CaMOCTOSITEIBHO CTaBUTh
HOBBbIE yueOHBIE 1IETIM U 3a/1a4H,
CTPOUTH >KU3HEHHBIE IUIaHBI BO
BPEMEHHOM NMEPCIEKTHBE.
Ilo3HaBaTeJbHBIE:

1. Ctpouts oruyeckoe
paccyxJeHue, BKIII0Yarolee
YCTaHOBJICHUE PUYUHHO-
CJICICTBCHHBIX CBSI3EH.

2. OCylIeCTBIIATh PaCIIMPEHHbIN
nouck uHpopmanuu ¢
WCIIOJIb30BAHUEM PECYPCOB
oubnmorex u UaTepHeTa
KoMMyHHKATHBHBIE:

1. ®opmynupoBaTh cCOOCTBEHHOE
MHEHHE U [TO3ULUI0, apryMEHTHPOBATh
1 KOOPIUHHUPOBATh €€ C MO3ULHIMHI
NapTHEPOB B COTPYAHUYECTBE IIPU
BBIpa00TKE 00IIEro pelieH s B
COBMECTHOM JEATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpauBarh COOCTBEHHOE
[EJIOCTHOE MUPOBO33PEHHE:
0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTh
K caM000pa30BaHUIO, B TOM YHCJIE U B
pamMKax caMOCTOSITeITbHON
JESITETbHOCTH BHE LIKOJIBL.
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Conu B cBETE TEOPUH
3JIEKTPOIUTUYECKOMN
JIMCCOLMAIIH.

demoncrpaumu. Komnekus
COJIE pa3IMYHON OKPaCKH.
Komnexnust 6momoruaeckux

OmnpeneneHue coyieu B
CBETE TCOPUHU
AICKTPOIIUTHISCKOU
JIUCCOIHAITNH.
Kiaccudukamnus
coJieit: cpeiHue,

Xapaxmepuzosams COIU B CBETE
TEOPHUH IIEKTPOIUTHYECKON
JUCCOLIMALINH.

Pasznuyams o011e€, 0COOEHHOE U
€IUHUYHOE B CBOMCTBAX

PeryasiTuBHBIC:

1. BeigBurats BepcHH PEIICHUS
MpoOJIEeMBbI, 0CO3HABATh KOHCUHBIH
pe3ynbTaT, BRIOUpATh U3
MIPEIIOKEHHBIX U UCKATh
CaMOCTOSITEITEHO CPEICTBA




MaTepraioB, COACPIKAIINX
KapOonar u ¢ocdar
kanbius. Komnexmms
KOHJIUTEPCKUX PHIXITUTENCH
TecTa, OObSICHCHHE
MPUHIIUIA UX JACHCTBUS U
JIEMOHCTpAITs
Pa3pBIXJIUTEIILHON
cnocoOHocTu. ['amenue
COJIBI YKCYCOM.
KauecTBeHHbIe peakinu Ha
KaTHUOHBI U aHHUOHBI.
BriTecHenue menun
JKEJIe30M U3 pacTBopa
cynbdara menu ().
ITonyuyenue nonuaa cCBUHIA
1 IEMOHCTPAITUS €T0
pacTBOPUMOCTH B
3aBUCUMOCTH OT
TeMIeparypbl pacTBopa
(Tomy4eHne «30JI0ThIX
yemryex»). JlaGoparopusbie
onbITHI. 9. O3HAKOMIICHUE
C KOJUIEKIIHUEH TPUPOJTHBIX
MHWHEPAJIOB, COIEPKAIAX
COJIN.

KHMCJIBIE, OCHOBHbIE.,
OO0mmMe XUMHYECKUE
CBOICTBA COJICH:
B3aMMOJICHCTBHE C
KHMCJIOTaMH,
I[EeJI0YaMH,
METaJIJIaMHU U COJISIMU.
DIEKTPOXUMHUICCKUHA
P HAIPsIKEHU N
METAaJIJIOB H €ro
HMCIIONb30BaHUE IS
XapaKTePUCTUKU
BOCCTAaHOBUTEIILHBIX
CBOMCTB METAJIOB.
Ceoticmea Kuciblx
coneil.

IIpencraBurenu coneut
" ux 3Ha4YEHUE:
KapOOHAT  KaJIbIIus,
oprodocdar KaIbIus.

Kauecmeennuvle
peaxyuu Ha X10puo,
cynvsham u kapoornam-
AHU OHbL, KAMUOH
AMMOHUSL, KAMUOHbI
arcenesa (1) u orcenesa

().

CpEIHUX U KUCJBIX COJIEH.
Ilposooums, nabnrooams u
Onucvl8amob XUMUIECKUN
IKCIECPUMEHT C ITOMOIIBIO
POIHOTO SI3bIKA U SI3bIKa XUMHUH.

JTOCTYKEHWISI LIETTH.
2. Ilpu nnaHUpOBaHUU AOCTHXKEHUS
Lenel caMoCTOSITENBHO, TIOJIHO U
aJIeKBaTHO YUHUTHIBATH YCIOBUS U
CpeACTBa UX JOCTHKEHHS, BBLACISITh
aJbTepHATUBHBIE CIIOCOOBI
JIOCTYDKEHWSI LIEJTM U BEIOUPATh
HanOosee 3G hEeKTHBHBIN CII0CO0.
Ilo3HaBaTeJbHBIE:

1. ®opmupoBaTh yMEHUS
BOCHPHUHUMATH, TIepepadaThIBaTh
MPEIBSBIATH HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOH,
CHMBOIUYECKOH (popmax,
aHAIIM3UPOBATh U TiepepadaThIBaTh
MOJTy4eHHYI0 HH(opMaIuio B
COOTBETCTBHH C [TOCTABICHHBIMHU
3aJauyaMu.

2. CTpouUTh JIOTUYECKOE PACCYXKACHUE,
BKJIIOYAIOII[ee YCTAHOBJICHHUE
MIPAYHUHHO-CIICJICTBEHHBIX CBS3EH.
KoMMyHHKATHBHBIE:

1. Ctpouth MOHSATHBIE JJIS TApTHEPA
BBICKa3bIBAHUS, YUUTHIBAIOIIHNE, YTO
MapTHEP 3HAET U BUJIUT, a YTO HET.

2. AeKBaTHO MCIIOJIB30BATh
peueBbIie CpeacTBa I

pelIeHns Pa3INnIHBIX
KOMMYHHKATHBHBIX 3a/1a4,

CTPOUTH CIIOXKHBIE

MOHOJIOTHUYECKHE

BBICKa3bIBaHUSI.

JIMYHOCTHBIE:

1. ®opmMupoOBaTH OTBETCTBEHHOE
OTHOLICHHE K YUYE€HHIO, TOTOBHOCTb U
CIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHHUIO HA OCHOBE
MOTHBALUHU K 00YYEHHUIO M NO3HAHUIO.
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T'unponus.
JdemoHcTpanuu.
Paznuuneie cnyuau
TUAPOJIN3a COJIEN U
JIEMOHCTpAaLUs CPebl

I'mpponns kak
oOMeHHOEe
B3aHMOJICHCTBHE
BCILICCTB C BOJOM.
OOpaTumeprit

Xapaxmepuzosams TUAPOIIN3 KaK
00OMEHHOE B3aUMOJENCTBUE
BEIIICCTB C BOIOM.

3anucweléams ypaBHEHUS
peakiuii THAPOIN3a PA3THIHBIX

PeryasiTuBHbIE:

1.Y4uTHIBaTh IPABUIIO B
TUTAHUPOBAHUU U KOHTPOJIE CIiocoda
pelIeHusl.

2. Bei0op Haubonee 3 PeKTHBHBIX




pacTBOPOB C TOMOIIIHIO
WHJINKATOPOB Ha MPUMEpPE
KapOOHATOB IICJIOYHBIX
METaJJIOB, XJI0pHuaa
aMMOHHUSI, arerara
amMMoHnus. lonyuenue
ayemunena cuopoau3om
Kapouoa Kanvyusl.
Jlagoparopubie onbiTsI. 10.
HcnbiTanue pacTBOpoB
KHCIOT, OCHOBAaHHU U
coJieil UHAUKATOpaMHU.

11. Paznuunbie ciydan
ruaposausa coneit. 12.
I'maponus ximopumoB

M alleTaToB MIEJIOYHBIX
METaJUIOB

TUJIPOJIU3 COJIeH 1o
MEpPBOH 1
nOC1Ee0YIOUUM
creneHsM. ['uaponus
[0 KaTUOHY U aHUOHY.
Honnsie n
MOJIEKYJIISIPHBIE
YpaBHEHUS
ruaponuza. Cpena
(pH) pacTBOpOB
THAPOITU3YFOTITIXCS
coneit. HeoOparumbiii
TUAPOJIU3 COJIEH.
Obpamumbiii 2u0ponu3s
OpP2aHUYeCcKUx
coeouneHUll KaxK 0CHO8A
obmeHa seujecms 8
JHCUBBIX OP2AHUIMAX.
Obpamumbiii 2udponus
AT® rax ocnosa
IHEpeemuyecKo2o
00MeHa 6 JHCUBbIX
OpP2aHUIMAX.

coneit. Paznuuams TUAPOINS TI0
KaTHOHY W aHHOHY.
Tlpeockasvieams peaxyuio cpedbvl
600HbBIX paCTBOPOB COJICH,
00pa30BaHHBIX CHIIbHBIM
OCHOBaHHEM M CJ1a00l KUCIIOTOM,
c1abbIM OCHOBaHUEM U CHIIBHON
KHUCJIOTOH.

Packpovieams pois 00paTUMOTO
THIPOJTH3a OPTraHUIEeCKUX
COCJIMHEHHI KaK OCHOBBI 0OMeHa
BEIIECTB B KMBBIX OPTaHU3MaX U
obpatumoro ruapoinza ATO kak
OCHOBBI SHEPreTHYECKOro OOMEHa B
JKHUBBIX Opranu3max. IIposooumo,
Habno0ams U ONUCLIBAMb
XUMHYECKHI KCIICPUMEHT C
MTOMOII[BIO POJHOTO SI3bIKA U SI3bIKA
XUMHH.

CItoco00B penIeHws 3a1ad.
Ilo3HaBaTeJbLHBIE:

1.Mcnonp30Barh IOUCK HEOOXOTUMOM
WH(GOPMAITIH [T BBITIOTHEHUS
y4eOHBIX 3a/1aHuM.

2. OCyIIECTBIATh aHAJIN3 O0BEKTOB C
BBIJIETICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB/
aHAIM3UPOBATh, CPABHUBATS,
KJIACCU(HUITMPOBATH U 00001aTh (HaKThI
Y SIBIICHUSI.

KoMMmyHuKaTHBHBIE:

1.YuuteIBaTh pa3Hble MHEHUS U
CTPEeMATCS K KOOPIUHAIIMA PAa3INIHBIX
MO3UIUI B COTPYIHHUYECTBE.

2. AJeKBaTHO, OCO3HAHHO U
MIPOU3BOJIEHO CTPOUTH PEUEBHIE
BBICKa3bIBaHUA B YCTHOU U
MHUCbMEHHOW PEYH.

JIMYHOCTHBIE:

1. YMeTb COOTHOCUTEH CBOM JIEHCTBUS C
IJIAHUPYEMBIMU PE3YJAbTATAMU,
OCYILECTBIIATh KOHTPOJIb CBOEH
JIeSITENILHOCTHU B MPOLECCE TOCTHKEHUS
pe3yabTara.

19 [IpakTuyeckas padora Ne [1poBOAMTE, HAGIIONATE U ONKCHIBATH XUMHYECKHIA
2. Pernenue SKCIIEPUMEHT ISl UACHTU(PUKAIIME HEOPTAHUYECKUX U
PKCIICPUMCHTATILHBIX 3a/1a9 op2anuuecKkux coeourenuil ¢ TOMOIIBIO KaueCTBEHHBIX
Ha MIEeHTH()UKALINIO peaKIi.
HEOPraHUYECKHUX U
Opeanuyeckux coeOuHenUl.

20 [losmopenue u 0bobuenue

membl « Teopus
DIeKMpOIUMUYECKOT
ouccoyuayuiy, n0O20MoBKd K
KOHMPOIbHOU pabome.

O600uams 3HaHUS O KIacCU(PUKALUKI U CBOMCTBAX OCHOBHBIX KJIac

COB HCOPTaHMYCCKUX U OPraHn4d€ CKUX COC}II/IHGHI/Iﬁ B CBE€TC TCOPUU
PIIEKTPOITUTUYECKON AUCCOLHALIUH.

Yemanasnueams BHYyTpUIIPEIMETHBIE CBS3H MEKAY OPraHUYECKOM U
HEOpPraHWMYECKON XUMHUEHN B cBeTE 00IIEero, 0COOEHHOTO 1

CAUHUYHOTO.
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Konmponvuas paboma Ne 2 no
meme «nekmporumuyeckas
ouccoyuayusy.

[ Ipoooumsb pedIiekCuo COOCTBEHHBIX JIOCTHKECHUH B TO3HAHUH
CBOMCTB OCHOBHBIX KJIACCOB HEOP FAHUYECKHX U OPraHHUCCKUX
COCTMHEHHIA B CBETE TCOPHH AIICKTPOIUTHICCKON THCCOIHAIIHH.
\Ananuzuposams pe3ynbTaThl KOHTPOIBHON pabOTHI U BHICTPAMBATH
yTH JOCTHYKECHHUS JKSJIAEMOT0 YPOBHSI YCIIEIITHOCTH.

TEMA 4. XUMMWYECKHNE PEAKLINN
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Knaccudukamnus
XUMHUUYECKUX PCAKIIUH.
JdemMoHcTpaumnu.
OK30TEPMUYHOCTh PEaKIIMHU
CEpPHOU KHUCIIOTHI C
TUAPOKCHUIOM HATPUS.
OHAOTEPMUYHOCTh
peaKuy JUMOHHOM
KHCJIOTBI C
TUAPOKaApOOHATOM HATPHSL.
Bzaumooeticmeue
antOMUHUSL C Cepol.
Pasnooicenue nepwaneanama
xanus. Bzaumooeticmeue
Hampus U Kaaibyus ¢
80001l.

Bzaumooeticmeue yunxa c
CONSIHOU KUCTIOMOIL.
Bzaumooeticmeue dnceneza ¢
pacmeopom cyrvhama meou
(1.

Onvimul, unnocmpupyowue
npa euno bepmonne, —
o0bpasosanue ocaoxa, easd
unu cnabo2o 31eKmporuma.

Peaxyuu, uoywue 6es
U3MeHeHUsi Cocmaed
seuecms.
Knaccudukanus no
YHUCIIy U COCTaBy
pearupyromnmx
BEIIIECTB U MTPOYKTOB
peakuuu. Peakuuu
pa3JIOKECHUS,
COCIUHEHUS,
3aMelIeHus 1 oOMeHa
B HEOPIraHUYECKOU
Xxumuu. Peaxyuu
npuUcoeOuHeHus,
omuyennenus,
3ameujeHus u
uzomMepu3ayuU 8
Op2aHUYECKOU XUMUU.
Peaxyuu
noAUMePU3AYULU KAK
yacmuwlil cryua
peaxyuti
npucoeounenus. IK30-
Y SHJIOTEPMUYECKHUE
peaKIuu.
Tepmoxumuueckue
ypasHenus. Pacuem
KOAUUeCmead meniomol
1O MepMOXUMUYECKUM
VPABHEHUSM.

Knaccugpuyuposams
XHMHUUYECKUE PEaKLUH 110
pa3IUYHBIM OCHOBAHUSIM.
Pasnuuams 0cOOEHHOCTH
KJ1accu(pUKaLMU pPeaKuii

B OpraHUYE€CKOU XUMMUHU.
Xapaxmepuzoeambsb TENIJIO0BOU

3 (PeKT XUMHUISCKUX PEeaKIui 1
Ha ero OCHOBE pa3jIM4yaTh 3K30- U
SHIOTEPMUYECKHE PEAKIIUH.
Ompasicams TennoBoi 3pdext
XUMHUYECKHUX PEaKIUi Ha IHCbME
C IMOMOIIBIO TEPMOXUMHUYECKUX
ypaBHEHUH. [Ipogooumsb pacueTsl Ha
OCHOBE TEPMOXHMHYECKUX
ypaBHeHuil. Habnrodams u
onucwvlgamy IEMOHCTPAITMOHHBIN
XUMUYECKUN SKCIEPUMEHT.

PerviasituBuble:

1. PaGoras no rutany, CBEpSTH CBOH
JIEUCTBUA C LIENIbIO U, TIPU
HEOOXOAMMOCTH, UCTIPABIISATH OIIMOKU
CaMOCTOSTENBHO.
2.KoppekTupoBaTh 1eSTeTbHOCTb:
BHOCHUTH U3MEHEHUS B MPOIIECC C
Y4eTOM BO3HUKIIIHUX TPYITHOCTEH U
OIIHOOK; HAMEUYATE CIIOCOOBI X
YCTpaHEHUSI.

Ilo3HaBaTeIbHbBIE:

1. ®opmupoBarh ymMeHUs
YCTaHaBIUBATh CBS3H MEX]Ty PEalbHO
HaOII0MaeMBIMU XUMUYCCKUMU
SIBIICHUSIMH U TIPOIIECCaMH,
MIPOUCXOSIIUMHU B MEKPOMHPE,
OOBSICHITH IPUYUHBI MHOTOOOPA3Ms
BEILIECTB.

2. ©opMHUpOBaTh YMEHHUS
Oe3omacHoro 1 3(pPeKTHBHOTO
HCIIOJIb30BaHUS J1a00PaTOPHOTO
00opynoBaHUsl.
KoMMYHHKATHBHEBIE:

1. [lnannpoBats yueOHOE
COTPYIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMU; BIIAJICTh
MOHOJIOTHYECKOM 1 JTHAJIOTHUECKON
(hopMaMH peuu B COOTBETCTBHUH C
HOpMaMH POIHOTIO SI3bIKA.
JIMYHOCTHBIE:

2. Pa3BuBarh crmocoOHOCTE K
CaMOOIICHKE Ha OCHOBE KPUTCPHUS
YCHENTHOCTH YU4eOHOH! e TEIILHOCTH.
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Karanuz. JlemoHcTpanum.
Paznoxenue nepokcuia
BOJIOPO/A C MIOMOIIBIO
HEOPTraHUYECKUX
KaTaJln3aTopoB

(FeCl2, KI) u mpupomabIx
00BEKTOB, COJIEP KX
KaTasnasy (CbIpoe MsICco,
KapToQenp).
Hneubuposanue
83AUMOOeLCBUS Jicene3d ¢
CONAHOU KUCTIOMOU C
NOMOWbIO YPOMPONUHA.
Konnexyus npodyxmos
NUMAHUSL, NOTYUEHHbIX C
NOMOUBIO DHIUMOS.
JlaGoparopHble onbIThI. 13.
ITonyuenue kucaopona ¢
MTOMOIIBIO OKCH/IA
mapranna (1V) u kamanasot
cbipo2o Kapmogherns.

Karanuzaropsr.
Karanus. I omocennwiii u
2emepozenHulil
Kamanus.

ITpumepnl
KaTaJUTUYECKUX
MPOIECCOB B
MIPOMBITINIEHHOCTH,
TEXHUKE, OBITY.
DepMeHTBI U Ux
OTIWYUSA OT
HEOPTaHWYIECKUX
KaTaJInu3aToOpOB.
ITIpumenenue
KaTaJnu3aToOpOB U
(hepMeHTOB.

Xapaxmepuzosamb
KaTajan3aTopbl M KaTalIu3 Kak
crocoObl YIIPABICHUSI CKOPOCTHIO
XUMHYECKOU peakiuu. Ha
OCHOBE MEXIIPEIMETHBIX CBSI3CH
¢ Ouonoruelt ycmanasiusams
o01iee, 0cCOOEHHOE U €JUHUYHOE
st hEpPMEHTOB KaK
OMOJIOTMYECKUX KaTajau3aTopoB.
Packpvieams ux poib

B OpraHu3aiyy KU3HU Ha 3eMiIe,
a Tak>ke B ITUIIECBON U
MEIUITMHCKOM
MPOMBINIIEHHOCTHU. [Iposodump,
Habr0oams U ONUCLIEAMb
XUMHUYCCKUU SKCTICPUMEHT C
ITOMOIIIBIO POJTHOIO SI3bIKA U
SI3BIKA XMMUH.
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O06paruMocTh XMMUYECKUX
peakuui.

XUMHYECKOE PABHOBECHE.
JdeMoHcTpanuu.
OO6parumble peakuu Ha
puMepe NOTydeHUsI
ponannna xenesa (1) u
HaOIIOAeHUs 3a
CMENICHUEM PaBHOBECHSI
10 HTHTEHCUBHOCTH
OKpacKH MPOAyKTa
peakuuu Ipyu U3MEHEHUH
KOHIIEHTPAalLlUU PEareHToB
W OPONYKTOB. Brusinue

Oo6parumsbie u
HeoOparuMble
peaKiuu.
XUMHYECKOE
paBHOBECHE U
CIIOCOOBI €10
CMeEIIEHNU Ha
puUMepe NoTydSHUs
ammuaka. Cunmes
amMmuara 6
NPOMBIULEHHOCTI.
Tonsmue 06
ONMUMANBHBIX YCAOBUSX
nposedenst

Xapaxkmepuzosams COCTOSTHUSA
XUMHUUYECKOTO PaBHOBECUS U
CcocoOBI €ro CMEIICHHUS.
Ilpeockasvieams HaIpaBICHUE
CMETICHUS XUMHUIECKOTO
paBHOBECUS PU UBMEHEHUU
YCJIIOBUH MIPOBEICHUSI 00paTUMOM
XUMHUYECKON peaKIuu.
Apeymenmuposams BEIOOD
ONTUMAJbHBIX YCIOBUU
MPOBEJICHUS TEXHOJIOTHYECKOTO
npoiuecca.

Habniooams u onuceieams

PeryasiTupHbie:

1. Koppektuposath paboTy 1o Xomy
BBITIOJTHEHUS 3a1aHUsI [TPU YKa3aHUH
€My Ha OIIMOKH H3BHE.

2. Unentudunmposars cOOCTBEHHBIS
MpoOIeMBI ¥ OTIPENEIISATh IIIABHYIO
mpoonemy.

Ilo3HaBaTebHbBIE:

1. OnpenensTh MOHATHS, CO3/IABATh
0000111eHS, yCTaHABINBATH AHAJIOTHH,
KJIACCU(PHUIMPOBATH, CAMOCTOSTEIILHO
BI)I6I/IpaTb OCHOBAHUA U KpI/ITepI/II/I JJIA
KJIACCU(DUKAIINH, YCTAHABINBATh
MIPAYUHHO-CIIEZICTBEHHBIE CBSI3H.

2. YMeeT BBITIOJIHATH JIOTUYCCKUEC
JIEACTBUS a0CTparupoOBaHUS,
CpaBHEHHUS, HAXOXKICHUS OOIINX
3aKOHOMEPHOCTEH, aHalln3a, CHHTE3a.
3. BHOoCUTH HEOOXOAMMBIE JOITOIHEHUS
Y KOPPEKTUBHI B TUIAH U CIIOCO0
):[eﬁCTBHSI B cnytlae pacxoncz[eHI/m
3TaliOHa C PEAJIbHBIM JEHCTBUEM U €TO
MTPOTYKTOM.

KoMMyHHKATHBHBIE:

1. IlpuaUMaTh O3uUIHI0 cOOECEaHNKA,
MMOHUMAs TIO3UIIHIO IPYTOTO, Pa3invaTh
B €r0 peur: MHEHHE (TOUKY 3peHus),
JIOKa3aTeNbCTBO (apTyMEHTHI), (haKThI;
THIIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O MPaBUIIAX U
BOTIpOCax i 00CYXIeHUS B
COOTBETCTBHH C MIOCTABJIEHHOM Iepes
rpyMIoi 3azade.

JIMYHOCTHBIE:

1. JlemonCTpHpOBaTH
MHTEJUIEKTYaJIbHBIE U TBOPYECKHE
CIIOCOOHOCTH, OTBETCTBEHHOE
OTHOIIIEHUE K 00YUEHUIO,
MO3HaBaTeJIbHbIE MHTEPECHl U MOTHBEI,
HalpaBiCHHbIC HA U3yYCHHE MIPEIMETA;
OCO3HAIOT IEHHOCTH 37I0POBOTO U




memnepamypol u
0asieHusi Ha OUMepU3ayuro
oxcuoa azoma (1V).

mexHoni02u4ecKoco
npoyecca.

JIEMOHCTPaIMOHHBIN

XUMUYCCKUHU OKCIICPUMCHT.

Oe3omacHOro oopasa KU3HU.

2. ®opMHpOBaTh aICKBATHYIO
CaMOOLIEHKY, 0OCO3HAaHHOCTb YUEHUS U
y4e0HOU MOTHBAINH, aJE€KBATHOE
pearupoBaHue HA TPYTHOCTH.

3. ®opMHUpOBaTh KPUTUUECKOE
OTHOIIIEHHE K MHPOPMALIUHU H
M30MPATENBHOCTH €€ BOCTIPUSATHS,
yYBayKeHHE K MH)OPMALIUU O YAaCTHOU
JKU3HH 1 THHOPMALIMOHHBIM
pe3yapTaraM IpYrux JIOAEH.

25 OKHCIUTENBHO- CreneHb OKUCICHUS U Xapaxmepuzosamuo PeryisiTupubie: .
BOCCTAHOBUTEJIbHBIC ee onpeneeHue 1o OKHCITUTEIBHO- 1. OcymecTBisTh KOHCTaTUPYIOLIII 1
peakiuu (OBP). hopmye BOCCTAHOBUTEJILHBIC PEAKIIUU TIPEABOCXUIIAOLIII KOHTPOIE IO
JdemoncTpanuu. COCJITMHCHMUSI. KaK TPOIIECCHI, MPU KOTOPHIX pesynbTaty 1o Crocody AeiCTBHS,;
IIpocreiinue OKHCIUTENEHO- U3MCHSIFOTCSI CTCIICHU OKUCIICHUSI AKTyaJbHBIM KOHTPOJIb Ha YPOBHE
OKHUCJIUTENBHO- BOCCTAHOBUTEIIEHEIE aTOMOB. HPOU3BOJILHOTO.
BOCCTAHOBHUTEJIbHbBIC peakuun. OKHCITHTENb Cocmaensims ypaBuenust OBP HosnaparenbHbre:
peaKuuu: U BOCCTANOBITD. C TIOMOIIBIO METO/A 1. Co3naBath 1 IpeoOpa3oOBHIBATH
B3aUMOJIEHCTBHE IIMHKA OKUCICHHE ’ 5JIEKTPOHHOTO GanaHca. MOZNCIIM 1 CXEMBI JULS pELICHIS
C COJISTHOM KHCIIOTOM 1 BOCCTAHOBJICHUE. Tlposooumuw, nabrooams u 3§ii;1MVH"KaTHBHHe:

Keresa ¢ Cyab(haToM Meau CocraBiieHue OnUCHIBAMb XUMUYIECKUI

(1. ypaBHEHUM JKCIIEPUMEHT € MOMOTIHIO 1. ®opmynupoBath COOCTBEHHOE

JlaGoparopHbie onbITHL. 14. OKHCITUTEIbHO- POIHOTO sI3bIKA U sI3bIKa XUMHUHU. MHEHHE U MO3UIIHNI0, apTyMEHTHUPOBATh

Peaxiisa saMeIneHns MeqH BOCCTAaHOBUTEIBbHBIX Y KOOPJIAMHHUPOBATh €€ C MO3ULUAMA

KEIIE30M peaKuuii MeTOOM NapTHEPOB B COTPYAHUYECTBE IIPU

B pacTsope cyibdara SJICKTPOHHOTO BBIPAa0OTKE OOIIEro PEIICHUs B

me (1 I)' Gananca. COBMECTHOH AEATEIbHOCTH

15. Ilomydyenue Bogopoaa JIMYHOCTHBIE:

B3aMMOJICHCTBUEM 1. ®opMHpPOBATh KOJIOTHYECKOE

KHCJIOTBI C [IUHKOM. MBIIIUICHHE: YMEHHE OLICHUBAThH CBOIO
JIESITETIbHOCTD U MIOCTYMKH JPYTHX
JIFOIEH ¢ TOYKH 3PEHHSI COXPAHEHHSI
OKpY>Karollen Cpebl.

26 DneKTponus. DnekTponus XapakTepHu30BaTh JICKTPOIIU3 PeryisiTugnpre:

Hemoncrpauuu. Mozenb pacTBOpPOB U KaK OKMCJIIUTEIbHO- 1.IIporHo3upoBaTs pe3ysbTar B
anekTponusepa. Moxeib paciuiaBoB BOCCTAHOBHUTEJILHBIN MPOIIECC. OCHOBHOM Y4eOHBIX (110 00pasity)

3H€KTpOJ’IH3HOI>i BaHHBI
AJI TTOJTYYCHU A
AJIFOMHWHUA.

AJICKTPOJIMTOB Ha
puMepe XJIOo- puia
HATPUSI.
DIEKTPOITUTHICCKOC

IIpencka3wpiBaTh KaTOOHBIC U
aHOJHBIC TIPOIIECCHI U OTPaXKaTh
WX Ha TTUChbME JUISI PACILIaBOB U

BOJTHBIX PACTBOPOB

3aJIJaHUM, TUTAHUPOBATh AJITOPUTM €T0
BEITIOTHCHUSI.

2. COOTHOCHUTH TIPOMEKYTOIHBIC U
KOHEYHBIC PE3yNIBTaThl CBOCH




MOJIy4YECHHE
AIIIOMUHUSL.
IIpakTnueckoe
3HA4YECHHE
3JEKTPOJIN3A.
T'anveanonnacmuxa u
2a1b6aHOCMESUS.

AJIEKTPOIUTOB. PackpriBaTh
NPaKTUUECKOE 3HAUCHUE
9JIEKTPOJIN3A.

27

OO6mne cBolicTBa
metainoB. Kopposus
MmeTtasoB./leMoHcTpanuu.
B3anmoneiicTBue HaTpust U
CYPBMBI C XJIOPOM.
Topenue maruus u
AITFOMUHUS B KUCIIOPOJIE.
Bzaumooeticmsue medu

€ KOHYeHmpUpOo8aHHbIMU
CepHOll U A30MHOU
KUuciomamiu.
JleMoHCcTpanuu.
Pesynprarsl koppo3uun
METaJIJIOB B 3aBUCUMOCTH
OT yCJIOBUH ee
MPOTEKAHUS

JladopaTopubie onbITHI. 16.
O3HaKOMIIEHHE C
KOJUJIEKIIUEN METAIIOB.

ITomoxxenne MeTanmoB B
[Tepuoauueckoit
CHUCTEME U OCOOEHHOCTH
CTPOCHUS UX aTOMOB U
KpHCTAJIIOB; 00IIne
¢dusnueckue cBoiicTBa
METaJIOB
(nmoBTOpEHME).

OO0me XUMHYECKUE
CBOMCTBA  METAaJIJIOB
Kak
BOCCTAHOBHUTEJIEH:
B3aMMOJICHCTBHE c
HeMeTaJIlaMHU
(ramoreHamu, cepoi,
KHUCJIOPOIOM),
B3anMOJIcHCTBHE
IIETOYHBIX Hu
IMICJIOYHO3CMECIIbHBIX
METAaJIJIOB C BOJAOM.
CBoiicTBa,
BBITCKAIOIIUE U3
MOJIOKEHHSI METAJIJIOB
B
AJIEKTPOXUMUYECKOM
pARy HapsKEHUS
(B3ammMoericTBUE C
pacTBOpaMu KUCIOT

U coJieit),
METaJUIOTEPMHUSI.
Obwue cnocodwl
noaydenuss Memaioa.
ITonsiTue 0 KOppo3uu
METAJIOB KAK

Obobwame 3HAHUS U ACIaTh
BBIBOZBI O 3aKOHOMEPHOCTSIX
MOJIOXKEHUS U U3MEHEHUH

CBOMCTB METAJLJIOB B IIEPUOJAX U

rpynnax Ilepuonuueckoit
CHUCTEMBI. Xapakmepuzoeams
o0IMe XUMHUYECKHUE CBOMCTBA

METaJJIOB KaK BOCCTAaHOBHUTEICH
Ha OCHOBE CTPOCHUA UX aTOMOB U

MHOJIOKEHUS METAIIOB B
3JICKTPOXUMHUYCCKOM PSTY
HATPSDKCHUS.

IIposooums, nabnrooams u
onuceléams XUMUYECKUN
JKCITEPUMEHT C MOMOIIBIO

POIHOTO SI3bIKA U SI3bIKA XUMHUHU.
Xapaxmepuzosams M ONUCHIBATH

KOPPO3HIO METAJIOB KAK
OKUCTUMENbHO-
B0CCMAHOBUMETLHBII NPOYECC U
CIOCOOBI 3alUThHI METAIIJIOB
OT KOPPO3HH.

JACATCIIBHOCTH C ICJIBIO UJIN C
06pa3u0M, OpCAJIOKCHHBIM YUUTCIICM.

Ilo3HaBaTeJbHbIE:

1.IIpuMeHSITh METOIBI
MHGOPMAITMOHHOTO TIOUCKA, TOOBIBACT
HOBBIC 3HAHUSI, B TOM YHCIIE C
MOMOIIHIO KOMITBIOTEPHBIX CPEJICTB.

2. Beibupaet nautoinee 3 pekTuBHEIC
CIOCOOBI peIICHHS 33]1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHH.

KomMyHUKAaTHBHbBIE:

1. OpraHuzoBbIBaTb U IJIAHUPOBATH
yueOHOE COTPYOHHYECTBO C YUHUTEIEM
U CBCPCTHUKAMH, OIPCACIIATH LCINU U
(GYHKIMA ~ YYaCTHHUKOB, CIIOCOOBI
B3aMMOJACHCTBHS; IJIAHUPOBATh o0IINe
crocoObI paboTHI.

2. Y4uThIBaTh pa3Hble MHEHUS U
CTPEMHTCS K KOOPAMHALNH Pa3InIHbIX
MO3ULIUN B COTPYAHUYECTBE.

JInyHOCTHBIE:

1.dopMupoBaTh cCaMOyBaKEHUE U
SMOLMOHAIEHO-TIOJOKHUTEIHHOE
OTHOLICHHUE K cede, BUIHBI TOTOBHOCTh
OTKPBITO BBIPAXATh U OTCTaWBaTh CBOIO
MO3UIINIO0, KPUTUYHOCTH K CBOUM
MOCTYIKaM ¥ YMEHHE aIeKBaTHO UX
OIICHHUBATh.

2. ®opMHUpOBATH TOTOBHOCTH

K IIepexony K

camMo00pa30BaHUIO Ha OCHOBE

yueOHO- TI03HABATEIbHON

MOTHBAIINH, B TOM YHCIIE

TOTOBHOCTH K BBIOODY

HarnpasieHU TPOoPUIBLHOTO
00pa3oBaHUs.




OKUCIUMENbHO-
80CCMAHOBUMENTLHOM
npoyecce. CriocoOsbl
3aIUTHI OT HEe.

28

O6mne cBolicTBa
HEMETAaJJIOB.
JdemoHcTpaumnu.
BzaumoneiictBue HaTpus 1
CcypbMBI ¢ cepoil. [openune
cepsl, yrisa 1 pocdopa B
KHCJIOPOAE.
BsaumonetictBue xsopHoi
BOJIBI C paCTBOPOM
Opomuia 1 MOAUIA KaJIHs
(maTpus).

XHUMHUYECKHe
CBOMCTBa HEMETAJIJIOB
KaK OKHCIHUTEIICH.
BzaumonencTBue ¢
MeTaJlJIaMH,
BOJOPOJIOM U
ApyrumMu
HEMeTaJJIaMH.
CBoiicTBa
HEMETaJJIOB KaK

Xapaxmepuzosams o011IHE
XUMHUYECKHUE CBOMCTBA
HEMETAJJIOB KaK OKHCIIUTEIEH 1
BOCCTAHOBHTEJIECH HAa OCHOBE
CTPOCHUS UX aTOMOB U
MOJIOYKCHUST HEMETAJIJIOB B PSIY
3JIEKTPOOTPUIIATECIILHOCTH.
Habniwooams u onuceieams

XUMUYCCKUHU OKCIICPUMCHT C
IIOMOIIBIO POAHOTO fA3bIKa 1

PeryasiTuBHbIE:

1. Pa3BuBaTh YMEHHE CAMOCTOSITEITHHO
AJICKBATHO OLUCHUBATH ITPAaBUIIBHOCTD
BBIIIOJTHCHU S )IGfICTBI/I?I 1 BHOCUTH
HE0OXOMMBIE KOPPEKTHBHI B
HCIOJHEHHE KaK 110 XOAY €ro
pean3alnu, TaK U B KOHLIE JEUCTBUSL.
Ilo3HaBaTeJbHBIE:

1. Co3naBath, MPUMEHSATH U
npeoOpa3oBbIBATh 3HAKH M CUMBOJIBL,
MOJIETIN U CXEMBI JUIsl pELICHUS




JlaGopaTopHble ONbITHI. 17.
O3HaKOMJIEHHE C
KOJIJIEKIIMEN HEMETAJJIOB.

BOCCTAHOBUTEIEH.
BzaumoneiicTBue ¢
MPOCTHIMU U

A3bIKa XUMHU.

y4eOHBIX M ITO3HABATCIHHBIX 3a71ad.
KoMMYHHKATHBHEIE:
1.Bragets [uanorudeckou pevslo,

CITOYKHBIMU BBITTOJTHSIS PA3JIMYHBIC POJH B TPYIIIIE,
BEII[ECTBAMU- yMEeT COTPYJHHYATh B COBMECTHOM
OKUCIIUTEISIMU. pelieHnu npo0eMsl (3a1aum).
Obwasn JIMYHOCTHBIE:
Xapakmepucmuxa 1. [IpuMeHATH MOTyYeHHbIC 3HAHUS B
2A02EHO8. MOBCEAHEBHOMN JKHU3HHU.
29 T'enemuueckast cesnzb medcoy PeryiasiTuBHbIE
[Mousitre o Xapaxmepuzosams TEHETHIESCKYIO .
KIACCAMU HEOPSAHUYECKUX U . 1.KoppekTupoBars e TeIbHOCTb:
TCHETHUYECKOM CBA3U U CBSI3b MEXJTy KJIaccaMu
OpeaHUYEeCKUX 8eUlecTns. BHOCHTBH H3MEHEHHS B IPOLIECC C
TEHETHYECKOM PSIE. OpPTraHUYECKUX U HEOPTaHHMYECKUX .
Hemoncmpayuu. . . YUETOM BO3HHKILIUX TPYTHOCTEH U
IeneTrueckuii psij COCIMHEHHI U OTpaXKaTh ee Ha
Ipaxmuueckoe OIIHUOOK.
MeTaJlia ¥ HeMeTaa. MUCHhME )
ocyuecmeiienue nepexo00s: Ocobo 506 N 2. CocTaBnATh IUTaH OTBETA; padOTaTh
COOCHHOCTH C TMOMOIIIBI0 000OIIEHHOM 3aIHCH
1. Cu O CuO 0O CuSO4 [ i B C TEKCTOM Maparpada u ero
TeHETHYECKOTO psifia U «UETIOYKH MEPEXOI0BY.
Cu ro pii 1 pexol KOMITOHEHTaMU;
TCHETHUCCKOM CBS3U B Konxpemusuposams Takue nenovKu
O N 3. @opmynupoBarh yueOHYIO 3a1ady Ha
OpPraHUYeCKON XUMHHU. YPaBHEHUSIMH XUMHYECKHUX
Cu(OH)2 . OCHOBE COOTHECEHHSI TOTO, UTO yXKE
B3aumocss3b peaxuuii.
0 W3BECTHO YYallMMCSl, U TOTO, UTO eIle
HEOPraHMYECKUX U
CuO HE U3BECTHO.
OpPraHUYECKUX BEIECTR.
2.P 0 P205 O H3PO4 O p t
Ca3(P04)2 ITo3HaBaTeabHbIE
3. C2H50H 00 C2H4 [ 1. YMmeTb camoCTOSTETHHO
C2H4(0OH)2 TUTAHUPOBATH ITYTH JTOCTIKEHHS LIEJeH,
[ [ B TOM YHCJIEC aIbTepHATHBHEIC,
CH3COOH C2H4Br2 OBJIaJICHHE YMEHHUEM COIMOCTABIATh
30 IIpakTHyeckast padora Ne 3KCIIEPUMEHTAIbHBIE U TEOPETUUECKHE

3.

I'eneTnueckas cBsI3b
MEXIy KJIaccamu
HEOPTaHUYCCKHUX U
OpPraHUYEeCKUX BEIICCTB.

IIposooumu, nabnooams u
ONUCHIBAMb XUMAYECKUN
AKCIEPUMEHT ]ISl TIO/ITBEPIKACHHUS
TEHETUYECKOH CBSI3U MEWKIY
KJIacCaMH HEOPraHMYECKUX U
OpPraHUYECKUX BEIICCTB.

3HAHUS C OOBEKTUBHBIMU peanriaMun
XKHU3HU.

2. Wctionp30BaTh pueMBbl pabOTHI ¢
uHpopMarmei (MoucK 1 oToop
HCTOYHHKOB HEOOXOIUMOM
WH(POPMALMH, CHCTEMaTH3aLUs
WHPOPMAIIH).

KoMMyHHKATHBHBIE

1. BirageTs MOHOJIOTHYECKOM 1
IHaJornIeckoi popmamu pedun B
COOTBETCTBHH C HOPMAMH POJTHOTO




S3bIKA; BBIPAXKaTh CBOU MBICIIU C
JIOCTaTOYHOM TOTHOTON W TOYHOCTBIO;
2. ®opMHpOBAHHE YMEHUS CIyLIaTh
YUUTENs], BECTH AUAJIOT C YIUTEJIEM U
JPYTUMH y4aIMHUCS.

JIMYHOCTHBIE

1. IIposIBIISITH OTBETCTBEHHOE
OTHOIIICHUE K O0YUCHHUIO,
YBa)KHUTEIBHOE OTHOIICHHUE K CTAPITUM
Y MJIQJIIIAM TOBAapHIaM; OCO3HABATH
LIEHHOCTB 37I0POBOT'0 M 0E€30M1aCHOIO
00pa3a KU3HU._

31 [loBTOpeHue u o6006IIeHE
TEMbl « XMUMUYECKHE
[peaKkIm», MOATOTOBKA K
KOHTPOJBbHOU padoTe.

O06001mare 3HaHUs O KJacCU(PUKALINU U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMHUUYECKUX PEAKLIUNA B OPraHU4YECKOM U
HEOpPraHWYE€CKOW XUMHH. YCTaHABIMBATh BHYTPUIIPEAMETHBIC
CBSI3U MEXYy OPraHUYECKON U HEOPraHUYEeCKOU XUMHUEH B
cBeTe 00IIEero, 0COOEHHOTO U EUHHIHOTO.

32 KonTtposnpHas padorta Ne 3 N
[TpoBoauTk pediekcrio cOOCTBEHHBIX TOCTHKCHUN B
o TeMe « XUMHUYECKHUE N
peaKHm IMO3HAHWH KJacCU(PUKAIMU U 3aKOHOMEPHOCTEH MPOTEKaAHUSI
XUMHUYECKHUX PEAKLIMA B OPraHU4YECKO U HEOPraHU4€CKOU
XUMHUH. AHAJIM3UPOBATH PE3yJIbTaThl KOHTPOJIbHON padOThI U
BBICTPaUBATh ITyTH JTOCTHIKEHUS KEJIAEMOI0 YPOBHSA
YCHIEIIHOCTH.
33-34

3ammuTa rpynmnoBbIX U
WHAUBUIYaJIbHBIX IPOCKTOB.

OCHAILIEHME YYEBHOI'O ITPOLECCA
Y4eOHO-MeTOANYECKUI KOMIUIEKT JUIsi M3y4YeHHMs] Kypca XUMUU Ha 06a3oBoM ypoBHe B 10—11 kiaccaxX, CO3/aHHBII aBTOPCKUM

KOJUTIEKTUBOM 1101 pykoBoAcTBOoM O. C. ['aGpuensHa, COOEep>KUT, KpOME YIEOHUKOB, YU€OHO-METO/IMUYECKHUE U JUIAKTUICCKHE TTOCOOUs, TeTpaan
JTUJTSI BBITIOJTHEHHUST JITAOOPATOPHBIX U MPAKTUUECKUX paboT u np.

VMK «Xumus. ba3osblii ypoens. 10 kiace»




10. Xumusi. bazoseiii ypoBenb. 10 kimacc. YueOnHuk (aBrop O. C. I'abpuensin). 208 c.

11. Metoauueckoe nmocooue. ba3oerii ypoenb. 10 kiacc (aBropsl: O. C. I'abpuensn, C. A. Cnaagkos). 192 c.

12. Kuura s yunreisi. basossriit yposens. 10 kiacc (aBropsl: O. C. 'abpuensin, U. I Octpoymos, C. A. CrnankoB). 240 c.

13. PaGouas TeTtpanb. bazoBrelit ypoBeHnb. 10 xiacc (aBropsl: O. C. 'abpuensn, C. A. Cnankos). 144 c.

14. KoHTpOaBHBIE U TpOBepoUHbIe paboThl. ba3ossiit yposenb. 10 kitace (aBropsl O. C. 'abpuenss u 11p.). 256 c.

15. OpraHudeckasi XUMHs B TeCTax, 3ajauax, ynpaxkHeHusix. ba3zoperit yposens. 10 kiracc (aBropsr: O. C. I'abpuensn, . I. Octpoymos, E. E.
Octpoymosa). 400 c.

16. XMMHUYECKUM DKCTIEPUMEHT B koJie. bazosrelii ypoBeHnn. 10 kitacc (aBropsl: O. C. I'abpuenss, JI. I1. Batmuna). 208 c.

17. TeTpanap ISl OIIEHKH KadyecTBa 3HAHUN MO XUMHUU. ba3o-Beii ypoBeHb. 10 kinacc (aBropsl: O. C. 'abpuensn, A. B. Kymnmosa). 112¢.

18. Xumusi. bazossrit ypoBeHb. 10 knacc. DnekTrpoHHas ¢popmMa yueOHHUKA.

VMK «Xumus. ba3osslii yposenb. 11 kinacey

10. Xumusi. bazoBsiii ypoBeHb. 11 kitacc. YuebOuuk (aBTop O. C. ['aOpuensn). 224 c.
11. Metoaunueckoe nmocobue. bazosriii ypoBens. 11 kitacc (aBropsi: O. C. I'abpuenss, C. A. Cnaakos). 160 c.

12. Knura s yuurens. ba3zoelil ypoBens. 11 kiace (aBropsi: O. C. I'abpuensin, U. I Octpoymos, C. A. Cnanko). 272 c.

13. PaGouas tetpans. ba3zoBerit ypoBenb. 11 kimace. (aBropsr: O. C. I'abpuensin, C. A. Cnagkos). 176 c.

14. KoHTpOaBHBIE U TpOBepoUHbIe paboThl. ba3ossriit ypoBens. 11 kitace (aBropsi: O. C. 'abpwuensH u ap.). 224 c.

15. O0mas XuMHs B TecTax, 3ajlayax, ynpaxkHeHusax. 11 kiace (aBropsl: O. C. I'abpuensn, U. I. Octpoymos, A. I. BBenenckas). 304 c.
16. XumMudeckui kcriepuMenT B mkose. 11 krace (aBroper: O. C. MadopuensH, U. I. Octpoymos). 208 c.

17. TeTpaap JJIst OLIEHKHU KayecTBa 3HaHUM 1o XxumMuu. ba3oBslil yposeHnsb. 11 knacc (aBropsl: O. C. I'abpuensH, A. B. Kynmosa). 112 c.
18. Xumusi. bazoBrblit ypoBeHb. 11 kitacc. DnekTpoHHas Gpopma yueOHUKa.

NHpopmarroHHble cpeicTBa

HuTepHeT-pecypebi:

8. http://www.alhimik.ru IIpencraBieHsl cieayrolme pyOpruKu: COBEThHl a0UTYPHUCHTY, YYUTEIIFO XUMHH, CIIPABOYHUK (O4CHBb 0O0JIb- IIast
MoA0OpKa TaOJIMI] ¥ CIPABOYHBIX MAaTEPHUAJIOB), BECesas XUMHUsI, HOBOCTH, OJMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPHYE- CKUX
CBEICHUN).

9. http://www.hij.ru/ X)Kypaan «XuMus 1 >KM3HB» MOHSITHO M 3a- HUMATEJIFHO PACCKa3bIBAET 000 BCEM MHTEPECHOM, UTO IMMPOUCXOIUT B HAyKe
1 B MHPE, B KOTOPOM MBI )KUBEM.

10. http://chemistry—chemists.com/index.html SnekTpoHHbI )xypHaT «XUMHUKHA U XUMHUSD», B KOTOPBIX MPEACTABICHO MHOXKECTBO ONIBITOB
0 XMUMHUHU, 3aHUMATEIIbHONW HH(OPMAINH, TTO3BOJISIIOIICH YBIICUb YUSCHUKOB IKCIIEPUMEHTATLHON YaCThIO ITPE/IMETA.

11. http://c-books.narod.ru BceBo3morkHas auTeparypa 1mo Xu- MUH.

12. http://www.drofa-ventana.ru 3BecTHOe U31aTeNBCTBO yueO- HOM auTeparypbl. HOBUHKHM HAyYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110
XUMHHU.

13. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIbHBIN MOPTAJ CO CChIKAMH Ha 00pa30BaTeIbHbBIC CAWTHI IT0 XMMHH.

14. www.periodictable.ru Coopauk cTareit 0 XUMUYECKUX DJIEMEH- TaxX, WILTFOCTPUPOBAHHBIN IKCIIEPUMEHTOM.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry/
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/







