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Paboyas nporpamma npefHasHadeHa AN8 M3yYeHUs XMMUKM B 8 Knacce
OCHOBHOI 06LLle06pa3oBaTebHOM LLKO/bI M0 y4ebHMKY O.C. abpuensHa
«Xnmunsa. 8 Knacex». Aipodia, 2012. YyebHUK co0TBeTCTBYeT defepasibHOMY
rocyfapcTBeHHOMY 06pa3oBaTe/lbHOMY CTaHAapTy OCHOBHOIO 06Lero
06pa3oBaHMs M0 XMMUK 1 peann3yeT aBTopcKyto nporpammy O.C. MabpuensiHa.

XUMUA B OCHOBHOW LLKOMe M3y4vaeTca B 8 Knacce 68 4vacoB (2 4. B Hefento).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHUSA NPOrpamMmmMbl OCHOBHOIO 06LLEr0
06pa30BaHMs LOCTUraOTCA B XO4e U3YUYEHUS XUMUW B e4NHCTBE Y4eOHOM 1
BOCNUTATE/IbHON AeATe/IbHOCTU B COOTBETCTBUM C TPAAWULMOHHBIMU POCCUACKUMU
COLMOKYNbTYPHBLIMU U AyXOBHO-HPaBCTBEHHbIMU LIeHHOCTSAMMW, NPUHATLIMM B
06LLecTBe NpasuiamMmy U HopMamu NoBeeHNs U CrnocoBCTBYHOT npoueccam
CaMOMoO3HaHWs, CamopasBUTMSA U coLman3aLmmn 0byyatoLLMXCs.

JINYHOCTHbIE pe3ynbTaTbl OTPXKAKT FOTOBHOCTL 06y4atoLmMXCs
PYKOBO/CTBOBATbCSA CUCTEMOI NO3UTUBHBIX LIEHHOCTHbIX OPUEHTaLMIA 1
pacLuMpeHne onbliTa AeATeNbHOCTU Ha €€ OCHOBE, B TOM YMC/IE B YaCTW:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

- UeHHOCTHOr 0 OTHOLLIEHNA K OTEYECTBEHHOMY KY/IbTYPHOMY, MCTOPUYECKOMY U
Hay4YHOMY Hacneamto, NOHUMaHUA 3HaYEHNSE XUMUYECKON HaYKM B XXN3HU
COBPEMEHHOro 06L1ecTBa, CNOCO6HOCTU BNaAeTh AOCTOBEPHOIN MH(OpMaLMel O
NepeaoBbIX AOCTVKEHUSAX N OTKPbITUSIX MUPOBOI M OTEYECTBEHHON XMW,
3aMHTEPECOBaHHOCTM B Hay4YHbIX 3HaHWSX 06 YCTPOCTBE MMpa 1 06LLECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

- NPeACTaB/IEHNS O COLMAIbHBIX HOPMaX M NpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE, KOMMYHWKATUBHON KOMMETEHTHOCTA B 06LLLECTBEHHO
M0Ne3HON, y4ebHO-MCCNea0BaTeIbCKOM, TBOPUYECKOW U APYruUX BUaax
[eATeNIbHOCTI, FOTOBHOCTY K pasHOO6pa3HON COBMECTHOW AeAaTeIbHOCTU Mpu
BbINO/IHEHUW YUEBHbIX, MO3HABaTE/IbHbIX 3aAa4, MPOBEAEHUN XUMUYECKNX
3KCMEPUMEHTOB, CO3AaHUN YYeBOHbIX MPOEKTOB, CTPEMIEHNS K B3aVMONOHUMAaHWIO
1 B3aUMOMOMOLLY B MPOLiecce 3TOM YUeOHON AesTeNbHOCTH, FOTOBHOCTY
OLeHMBaTb CBOE NOBELEHVE M NMOCTYNKN CBOMX TOBAPULLEN C NO3MLMN
HPaBCTBEHHbIX 1 NPaBOBbLIX HOPM C YYETOM OCO3HAHWA NOCNEACTBMUIA MOCTYMKOB,;
3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

- MMPOBO33pPeHYECKME NPeacTaB/eHNs O BELLECTBE U XMMUYECKOA peakLuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM U COCTaBNSAIOLLME
OCHOBY A/11 MOHNUMAaHUSA CYLLIHOCTW Hay4HOM KapTUHbI MUpa, NPeACTaBieHns 06



OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUSA NPUPOAbI, B3aUMOCBS3M Ye0BeKa C
MPUPOLHON CPeaoi, 0 PO XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

- NO3HaBaTe/lbHble MOTMBbI, HANPaB/IEHHbIE Ha NOTyYeHME HOBbIX 3HAHWIA NO
XUMUW, HEOOXOAMMbIX 419 06bACHEHWS Hab 0 4aeMbIX MPOLLECCOB U ABMEHWA,
Mo3HaBaTe/lbHOW, MHDOPMALMOHHOM U YMTaTeNIbCKOW KYNbTYpPbl, B TOM YUC/IE
HaBbIKOB CAMOCTOATE/IbHON PaboTbl C y4eOHbIMI TEKCTaMM, CNPaBOYHOM
NATEPATYPON, AOCTYMHbLIMW TEXHUYECKMMU CPEACTBAMUN MH(OPMALNOHHBIX
TEXHOMOTWNA;

- MIHTEPEC K 06YYEHWNIO M NO3HAHWUIO, /II0603HATENbHOCTb, FTOTOBHOCTL U
CMOCOOHOCTb K caM006pa30BaHmto, NMPOEKTHOM 1 UCCNeL0BaTe/IbCKOM
[eATeIbHOCTI, 0CO3HAHHOMY BbI6GOPY HanpaB/ieHUs U YPOBHS 00yYeHNs B
Aa/ibHENLLEM;

4) popMupPOBAHUS KYJIBTYPHI 310POBbSI:

- 0CO3HaHWe LLeHHOCTW YKN3HW, OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3[10POBbHO,
yCTaHOBKa Ha 3[j0POBbIil 06pa3 XXM3HW, 0CO3HaHWE NOCNeACTBUAM N HENPUATUE
BPefHbIX NPMBbIYEK (YNOTPeb/1eHNS a/Ikorons, HapKOTUKOB, KYpPeHus),
Heo6X0AMMOCTM COBNIOAEHNA NpaBm 6e30NacHOCTX NpY 0bpaLLeHnn C
XVUMUYECKUMU BELLLECTBaMU B ObITY 1 peasibHOM XXN3HMU;

5) TpyA0BOT0 BOCIIUTAHUSI:

- HTepeC K NpaKTUYeCKOMY 13YUeHMo MPoeccuin u BUAOB TPYAa, YBaXKEHME K
TPYAy ¥ pe3y/nbTatam TPYA0BOI AesTe/IbHOCTU, B TOM YKC/e HAa OCHOBe
MPYMEHEHNS NPEeAMETHbIX 3HAHWUIA N0 XMMWUW, OCO3HAHHBIN BbIGOP
WHAMBUAYaSIbHOM TPAeKTOPMM MPOAC/IHKEHUS 06pPa30BaHNSA C YYETOM SIMYHOCTHbIX
WNHTEPECOB M CNOCOBHOCTEN K XMMUW, OBLLIECTBEHHbLIX MHTEPECOB U MOTPEOHOCTEN,
YCMELHON NPoecCUOHaIbHON AeATENbHOCTI U Pa3BUTUSA HEOOXOANMbIX YMEHUN,
rOTOBHOCTb afjanTnpoBaTbCs B MPOGECCUOHAIbHON Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

- 3KO/IOMMYECKM Lie/1eco0bpa3HOoe OTHOLLIEHME K MPUPOAE KaK MCTOYHUKY XKN3HWN Ha
3emMne, OCHOBE eé CyLLeCTBOBaHMA, NOHMMaHWe LEeHHOCTY 30P0BOro U
6e3onacHoOro obpasa Xu3Hu, OTBETCTBEHHOE OTHOLLEHME K COOCTBEHHOMY
(h13n4ecKoMy 1 MCUXMYECKOMY 3[0POBbIO, OCO3HAHWNE LleHHOCTIN COBMOEHNS
npasun 6e30MacHOro NoOBeAeHMs NpK paboTe C BELLECTBAMU, a TaKXKe B CUTYaLmsX,
YIPOXAKLLMX 340POBbIO 1 XKN3HU NOAEN;

- CnocoBHOCTb NPUMEHSATb 3HaHWS, MOMTYYEHHbIE MPU U3YYEHUN XUMWUW, ANS
peLleHmns 3aa4, CBA3aHHbIX C OKPYXKatoLLein MPUpogHOM Cpeaoid, Ans NoBbILLEHNS
YPOBHS 3KO/IOrMYECKOI KyNbTypbl, 0CO3HaHWA rN106albHOro Xapakrepa
3KONOrMYeCKMX NpobaeM 1 NyTein Nx peLleHmst C NOMOLLbH0 METOA0B XUMUK,
3K0/I0rMYECKOro MbILW/EHNS, YMEHUS PYKOBOACTBOBATLCA UM B NO3HABATE/bHOWA,
KOMMYHWUKaTUBHOM W1 COLMaNIbHOM MPaKTUKe.



METANIPEAMETHBIE PE3YJIBTATBI

B cocTaBe MeTanpeaMeTHbIX Pe3y/ibTaToB BbIAENAOT 3HAUYMMbIE 415
(hopMMpOBaHMA MMPOBO33PeHNsA 00OLLEHaY YHbIE MOHATUA (3aKOH, Teopus,
MPUHLMN, TMNOTe3a, (PaKT, CUCTEMA, MPOLLECC, IKCMEPUMEHT 1 Ap.), KOTopble
NCMO/b3YHTCA B €CTECTBEHHO-HAYUHbIX Y4eOHbIX NpeameTax 1 No3BONAOT Ha
OCHOBe 3HaHWI N3 3TUX NPeAMETOB POPMUPOBATL NPeACTaBNeHE O Lie/IOCTHOW
Hay4HOW KapTvHe MUPa, a TaKKe YHMBePCa/bHble yUYebHble AeNCTBUA
(no3HaBaTesibHble, KOMMYHUKATUBHbIE, PETYNIATUBHbBIE), KOTOPble 06ecneynBatoT
(hopmMrpoBaHMe rOTOBHOCTM K CAMOCTOATE/TbHOMY MJIAHUPOBaHWIO U
OCYLLIECTB/IEHUNIO Y4eOHOI AeATeIbHOCTH.

ITo3naBareabHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBbIe JJornueckue IleﬁCTBI/ISI:

- YMEHMS UCMO0b30BaThb MPUEMBI SIOFMYECKOT0 MbILL/IEHWSA NPY OCBOEHWUW 3HAHWIA:
PacKpbIBaTb CMbIC/T XUMUYECKMX MOHATUI (BbIAENATb UX XapaKTePHbIe NPU3HaKW,
yCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMM MOHATUAMMK), UCNOb30BaTb NMOHATUA A1
06BACHEHUS OTAENbHBIX (DAKTOB U SBNEHUI, BbIONPaTb OCHOBAHUS 1 KPUTEPUIA
AN KnaccumKaumm XMMNUYECKNX BELLLECTB U XUMUYECKMX PeakLni,
yCTaHaB/MBaTb NPUUNHHO-CNEACTBEHHbIE CBA3N MEX/AY 00beKTaMMN N3yUeHWs,
CTPOUTb /IOrMYecKme paccyXaeHust (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHa/10rnm),
[enaTh BbIBOAb! M 3aKNHOYEHWS;

- YMeHWe NPUMEHSTL B MpoLiecce No3HaHNA NOHATUS (MpeaMeTHbIe U
mMeTanpeaMeTHbIe), CUMBO/IMYECKME (3HAKOBbIE) MOAENN, UCMONb3YeMbIE B XUMUN,
Npeobpa3oBbIBaTh LUMPOKO MPUMEHSIEMbIE B XUMWUWN MOAE/bHbIe NPeACTaBNeHNs —
XUMUYECKNIA 3HaK (CUMBO 3/IEMEHTA), XMMUYeCcKas (hopMyna 1 ypaBHeHue
XUMMUYECKOI peakuumnm — npu peLleHnmr y4ebHo-no3HaBaTe/IbHbIX 3a4a4, C Yy4ETOM
3TUX MOAENbHbIX NPeACTaB/EHNIA BbISBNATL U XapaKTePU30BaTh CYLLECTBEHHbIE
MPU3HaKN N3yYaeMbIX 06bEKTOB — XMMUYECKMX BELLECTB M XUMUYECKUX
peakLUWii, BbISBNATL 06LLME 3aKOHOMEPHOCTM, MPUYMHHO-CNEACTBEHHbIE CBS3N U
MPOTMBOPEUMS B M3yUaeMblX MPoLeccax v ABNeHUSX.

ba3oBble nccienoBare/bCKue 1eiiCTBUA:

- YMeHVe 1CMOoJIb30BaTh MOCTaB/IEHHbIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HaHMA, a TaKXKe B KAYeCTBE OCHOBbI /151 (HOPMMPOBAHNSA TUMNOTE3bI MO
MPoBepKe NPaBU/IbHOCTM BbICKa3bIBAEMbIX CY)XKAEHWI;

- NPMOBpPETEHME ONbITa NIaHNPOBaHKSA, OPraHn3aLmMn U NPOBEAEHNS YHYEHNYECKMX
3KCMepUMEHTOB, yMeHVe Habnto4aTh 3a X040M MpoLecca, CamoCTOATESIbHO
MPOrHO31pOBaTh ero pesynbTar, opMynMpoBaTb 0606LLEHNS U BbIBOAbI MO
pe3ynibTatam NpoBeAEHHOTO OMblTa, UCC/IeA0BaHNA, COCTAB/ATb OTYET O
npogenaHHom paboTe.



Pabora ¢ undopmanmeii:

- YMeHWe BblObnpaTh, aHaIM31POBaTh M MHTEPNPETUPOBATL MH(OPMALNIO
PasIMyHbIX BULOB M (POPM NPeLCTaB/IEHNS, NOTyHaeMyto U3 PasHbIX UCTOUHMKOB
(Hay4HO-MonynspHas nnTeparypa no XMMUW, CrpaBoYHUKKN, MHTEPHET-PECYPCHI),
KPUTWUYECKN OLLeHMBATb NPOTUBOPEUMBYHO Y HELOCTOBEPHYHO MH(OPMALMIO;

- YMeHMe NPUMeHATb pa3nyHble METOAbI M 3arpockl Mpuw Noucke 1 oTéope
MHOPMaLLMKN 1 COOTBETCTBYHOLMX AaHHbIX, HE0OXOAMMbIX A/15t BbINOMHEHNS
y4ebHbIX 1 NO3HaBaTe/bHbIX 3aJay onpefenéHHOro Tuna, NpMobpeTeHve OnbITa B
06/1aCTV UCMO0/b30BaHUA MH(OPMALMOHHO-KOMMYHMWKALNOHHBIX TEXHOOTUA,
OBNafieHre KynbTypoi akTUBHOMO MUCMO/b30BaHMS Pas/IMyHbIX MONCKOBLIX CUCTEM,
YMEeHNe CaMOCTOATE/bHO BblOMPaTh ONTUMa/IbHYHO (POPMY NpeacTaB/eHuns
WH(OpMaLMn 1 UNTKCTPUPOBATb PeLlaeMble 3aa4n HECNIOXHBIMI CXemMaMu,
AnarpammamMu, apyruMmm hopmamm rpagukm n nx KOMoMHaLmaMu;

- YMeHMe 1CMosb30BaTh M aHaIM3MPOoBaTh B NpoLecce y4e6HON 1
nccnefoBaTeNbCKON AeATeNbHOCTN MHPOPMALMIO O BAUSHUW NMPOMBILLIEHHOCTH,
CeNbCKOro X03ACTBa N TPaHCMopTa Ha COCTOSHME OKPYXKatoLLLE NPUPOAHOIA
cpefabl.

KOMMyHl/IKaTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe )IeﬁCTBHH:

- YMeHUWs 3aaaBaTb BOMNPOCkI (B Xofe avanora u (Mnun) ANUCKyccum) no cyLlecTey
06Cy»/1aeMoi Tembl, (DOPMY/IMPOBATL CBOU MPeAOXeHUS MO BbIMOSHEHNIO
NPeL/I0KEHHOW 3a1aun;

- YMEHUA NpeACTaBATb NoyYeHHbIe pe3yibTaTbl N03HaBaTe/IbHON 4eATeIbHOCTU
B YCTHOW U MUCbMEHHOI (hopMe; NPeacTaBnATb pe3ynbTaTbl XMMUYECKOrO
aKcnepumeHTa (1abopaTopHOro OnbITa, 1abopaTopHOM paboTkl NO UCCNEA0BAHUIO
CBOWCTB BELLECTB, y4eOHOr0 NPOEKTa);

- YMeHUS y4ebHOro coTpyaHNYecTBa Co CBEPCTHMKaMM B COBMECTHOA
Mo3HaBaTe/lbHOM N UCCeA0BaTeIbCKON AesATeNIbHOCTU MPU PeLLEHNN
BO3HMKatoLLMX NPo6sieM Ha OCHOBe Y4éTa 06LLMX MHTEPECOB U COracoBaHns
no3nunin (06CyXaeHUsi, 06MeH MHEHMSIMU, «MO3rOBbIE LUTYPMbI», KOOPAMHALNSA
COBMECTHbIX AENCTBUIA, ONpeaeneHne KpUTEPUEB OLIEHKN KauecTBa BbIMO/IHEHHOM
paboTbl 1 apyrue).

PeryasiTuBHbIC yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBHS:

- YMeHMe CaMoCTOsATe/IbHO OnpeaenaTb Lenv AedaTenbHOCTH, NIaHNPoBaTh,
OCYLLECTBNATb, KOHTPONMPOBATb M NPU HEOOXOANUMOCTM KOPPEKTUPOBATL CBOHD
[eaTeNbHOCTb, BblbMpaTh Hanbosee ah(eKTMBHbIE CNOCOOLI PeLleHNs Y4eOHbIX 1
Mo3HaBaTe/IbHbIX 334a4, CaMOCTOSATE/IbHO COCTaBNATb U KOPPEKTMPOBATb
MPeAIoKEHHbI anlrOpUTM AeACTBUIA NP BbINOMHEHWW 33laHWNIA C YYETOM
MO/Tly4eHWst HOBbIX 3HAHWIA 06 M3yYaeMblX 06beKTaX — BeELLEeCTBAX U peakumsix,



oueHmBaTb COOTBETCTBME MOTYHEHHOIO pe3yibTara 3a8B/IEHHOW uenn, ymeHme
NCcnoab3oBatb N aHA/IN3NPOBaTb KOHTEKCThI, NMpeanaraémMble B YC/10BUN 38.[],8.HVII7I.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocTtaB npeAMeTHbIX Pe3y/ibTaToB OCBOEHUNSI 06513aTENIbHOI0 COePXKaHus,
YCTaHOB/IEHHOI0 AaHHO (hefiepasibHOM paboyeil NporpaMmmont, BXOASAT: OCBOEHHbIE
00yyatoLWMMNCS HayUHble 3HAHWS, YMEHMS U CNOCObbI AeACTBMIA, cCneunguyeckmne
AN NpeaMeTHON 061acTh «XUMUS», BUbI AeATeNIbHOCTA M0 MOTYYEHNIO HOBOTO
3HaHWS, ero HTepnpeTaummn, NPeobpazoBaHNo U NPUMEHEHMUIO B Pa3/IUYHbIX
YUYEOHbIX 1 HOBbIX CUTYaLMSIX.

K KOHLY 06y4eHus B 8-m kJj1acce NpPeaMeTHbIE pe3ynbTaTbl Ha 6a30BOM YPOBHE
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 0BYUatOLLNXCS YMEHWIA:

« PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMNX MOHATWNIA; aTOM, MO/NEKY/a,
XUMWYECKWIA 3NIEMEHT, NMPOCTOe BELLECTBO, C/IOXHOE BELLECTBO, CMECb
(ofHOpoAHas 1 HEOAHOPOHASsA), B/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHasA U
MOJIEKY/IIPHAas Macca, KOIMYeCTBO BELLECTBa, MOJIb, MONSAPHasA Macca,
MaccoBasi 1011 XUMUYECKOr0 3/1EMEHTa B COEUHEHUN, MONSPHBIA 06BEM,
OKCMA, KUCNOTa, OCHOBaHMe, COJb, 3NEKTPOOTPULLATENbHOCTb, CTEMNEHb
OKMCNEHUSA, XUMUYECKaa peakLmsi, KnacCuhuKaLms peakuuii: peakuum
COEeIMHEHWS, peakLMmN PasoXeHNs, peakLUy 3aMeLLeHns, peakLmm 0bMeHa,
9K30- N 3HAOTEPMUYECKME peaKLmK, TENN0BOW adeKT peakuun, S4po
aToMa, 3MIEKTPOHHbIN CMOW aToMa, aTOMHas opbuTasb, pagnyc atoma,
XMMUYeCKas CBA3b, NONAPHAsA 1 HenonspHas KoBasleHTHas CBsi3b, MOHHas
CBA3b, MOH, KaTWMOH, aHWOH, pacTBOpP, MaccoBas A0 BellecTsa (MPOLeHTHas
KOHLIEHTpaLus) B pacTBOpE;

« WAMKOCTPMPOBATb B3aUMOCBSA3b OCHOBHbLIX XMMUYECKNX MOHATWIA U
MPUMEHATb 3TW NOHATUS NPU ONUCAHMMW BELLECTB U UX NPEBPALLEHWIA;

« WCMONb30BaTb XMMUYECKYIO CUMBO/INKY 151 COCTaB/IEHNSA (DOPMY/ BELLIECTB
N YPaBHEHWNIA XMMUYECKNX PeaKLUiA;

« ONpeaensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B GUHAPHbIX COeAUHEHUAX,
CTeneHb OKUCNEHUS 3/1EMEHTOB B GUHAPHbIX COEANHEHUAX,
NPUHAANEXXHOCTb BELLECTB K OnpeAen&éHHOMY Kaccy COeIMHEHWIA Mo
(hopmynam, BUA, XMMNYECKOW CBSI3N (KOBa/IEHTHas Y MOHHas) B
HEOpPraHNYecKnX CoOeJMHEHUSX;

e packpbiBaTb cMbIc/ Nepuogmyeckoro 3akoHa . . MeHaeneesa:
[AEMOHCTPMPOBATb NOHUMaHWE NePUOANYECKOIN 3aBUCMMOCTY CBOCTB
XUMUYECKUX 3/1EMEHTOB OT MX MOJIOXKeHWs B Meprnognyeckor CUcTeme,
3aKOHOB COXPaHEeHMs MacCbl BeLLECTB, NOCTOSHCTBA COCTaBa, aTOMHO-
MONEKYNISIPHOMO YYeHWs1, 3aKoHa ABOraapo;



OMMCbIBATb N XapaKTepr30BaTb TabMUHyo opmy Meprognyeckoit
CUCTEMbI XMMUYECKMX 3/IEMEHTOB: pPa3/inyaTb NOHATUA «r1aBHas Nnogrpynna
(A-rpynna)» n «noboyHasa nogrpynna (b-rpynna)», manble n 60nbLume
nepnofbl, COOTHOCUTb 0603HaYeHNA, MetoLMecs B TabnuLe
«[epvoanyeckas cMcTemMa XMMUYeCcKnx anemeHToB . V. MeHgeneesa», C
YMC/OBbIMM XapaKTepUCTMKaMu CTPOEHMS aTOMOB XMMUYECKNX 3/IEMEHTOB
(cocTtas 1 3apsg a4pa, 06LLee YMCNo 3/1eKTPOHOB U pacnpeseneHme nx no
3N1EKTPOHHbLIM C/105IM);

KaccumumMpoBaTh XMMUYECKME 3/IEMEHTbI, HEOpraHWYecKune BeLLECTBa,
XMMUYeCKune peakumm (No KONMYeCTBY M COCTaBY BeLLECTB, YHaCTBYHOLNX B
peakuuu, no TensaoBomy ahgeKkTy);

XapaKTepun3oBaTb (OMMCbIBaTb) 00LLME XMMUYECKME CBONCTBA BELLIECTB
Pa3INYHbIX KNaccoB, NOATBEPXAasA OnucaHre npumepamMm MosekynsapHbIX
YPaBHEHWNIA COOTBETCTBYHOLLMX XUMUYECKNX PeakLmi;

MPOrHO3MpPOBaTh CBOMNCTBA BELLECTB B 3aBMCMMOCTU OT UX Ka4eCTBEHHOIO
COCTaBa, BO3MOXXHOCTb NPOTEKAHUA XMMUYECKMNX PeaKLii B Pa3INUYHbIX
YCNOBUSX;

BbIUYMCNATL OTHOCUTE/IbHYHO MONEKYNAPHYIO Y MONSIPHYHO MacChl BELLLECTB,
MacCOBYHO A0/H0 XMMNYECKOr0 3/1eMeHTa Mo (PopmMysie CoeANHEHUS,
MacCOBYHO [0/10 BELLECTBa B PacTBOPE, MPOBOAUTbL PaCUETbI MO YPaBHEHNIO
XMMMUYECKOI peakuuu;

MPUMEHSATb OCHOBHbIE OMnepaLuy MbICIUTENbHON AeATeNIlbHOCTU — aHan3 u
CUHTe3, CpaBHeHWNe, 06006LLEeHMe, CUCTEMATU3ALMIO, KNacCUUKaLuio,
BbISIB/IEHNE NPUUMHHO-CNEACTBEHHbIX CBA3EN — A/151 U3YYEHWNS CBOWCTB
BELLECTB N XMMUYECKNX PeakLpid, eCTeCTBEHHO-HayYHble METO/b! MO3HaHWS
— Hab/oaeHne, U3MepeHre, MOLeIMPoBaHWe, IKCNEPUMEHT (peasibHbIi 1
MbICNEHHbI);

cob6/oaTh Npasua Nosb30BaHUS XMMUYECKO MOCYA0N 1 nabopaTopHbIM
060opyaoBaHMEM, a TakxKe npasuna 0bpaLleHns ¢ BeLLleCTBaMn B
COOTBETCTBMMN C UHCTPYKLUMAMM MO NPOBEAEHNIO NabopaTopHbIX
XMMUYECKUX OMNbITOB MO NOSYYEHNIO U COOMPaHNIO ra3006pa3HbIX BELLECTB
(Bofopoaa 1 K1ucnopoga), NpUroToB/IEHNIO PacCTBOPOB C ONpesenéHHOM
MacCOBOW [0N1eli paCTBOPEHHOIO BELLLECTBA, NaHMPOBaTb M NPOBOAUTb
XUMUYECKME 3KCNEPUMEHTbI M0 pacrno3HaBaHNIO PacTBOPOB LLENOYEN 1
KUC/IOT C MOMOLLbH MHAMKATOPOB (Nakmyca, heHoNgTanemHa,
MeTunopaHXxa u gpyrux).



1. Conepxkanme kypca xummus 8 Kiace
BBenenue. (54.)

XNMUA — HayKa O BeLLeCTBax, X CBOMCTBAX M NpeBpaLLeHUsX.

[MOHATVE O XMMMUYECKOM 3/IEMEHTE 1 (POPMaXx ero CyLLecTBOBaHNA: CBOOOAHbIX
aTomax, NPOCTbIX U CNOXHbIX BeLLeCTBax.

MpeBpaLleHns BellecTB. OTANUYME XUMUYECKUX peakUmid OT IU3NYECKUX ABMIEHNIA.
PONb XMMUK B XXM3HU Ye/l0BeKa.

KpaTkue cBefeHUs 13 UCTOPUN BOSHUKHOBEHNA 1 pasBUTUA Xumuun. Nepropg,
anxummun. NMoHsaTHe o unocodpckom KamHe. Xumusa B XVI B. PasBuTne XmumMmmn Ha
Pycu. Ponb 0TeYECTBEHHbIX YYEHbIX B CTAHOB/IEHUN XUMMUYECKOI HayKn — paboTbl
M. B. JTomoHocoBa, A. M. bytneposa, [i. . MeHeneesa.

XUMUYecKas CUMBOJIMKA. 3HAKN XUMUYECKNX 3/1IEMEHTOB 1 NPOUCXOXAEHNE NX
Ha3BaHW. XrMudeckue hopMynbl. VIHAEKCHI U KO3hDULMEHTbI. OTHOCUTE NbHbIE
aTOMHas 1 MONeKynspHas Mmaccbl. PacyeT MaccoBOM A0/ XMMUYECKOr0 3/1leMeHTa Mo
(hopmyne BeLLecTBa.

Meprnoanyeckasa cucTema XMMnUYecknx anemeHToB . . MeHzeneesa, ee
CTPYKTYypa: Masible 1 60/bLUNe NepUOoabl, FPYMMbl U NOATrPYNMbl (rnaBHas n
no6oyHas). Neproanyeckas cMcTema Kak CrpaBo4yHOe Nocobue ans rnonyveHus
CBeIEHNI 0 XMMUYECKMX 3/IEMEHTAX.

Pacuemmnuvie 3a0auu.

1. Haxoorcoenue omHocumenbHol MOJEKYIAPHOU MACChl 8euecmed no e2o

Xumuyeckou gopmyie.

2. Boiuucnenue maccooil 00 XumMu4ecko2o d1emMenma 6 eeujecmee no eco qupMlee
ATOMBI XUMHYECKHUX JieMeHTOoB (104)

ATOMBI KaK hopma CyLLeCTBOBaHUSA XUMUYECKMX 3/1eMEHTOB. OCHOBHbIE CBEAEHMS
0 CTPOeHWN aToMOB. [loKa3aTeNbCTBa CIOXHOCTN CTPOEHUS aTOMOB. OnNbITbI
Pesepdopaa. MNnaHeTapHas MoAenb CTPOEHUS aToMa.

CocTaB aTOMHbIX fep: NPOTOHbI U HEWTPOHbLI. OTHOCKTE/IbHAs aTOMHas Macca.
B3anuMOCBA3b MOHATUIA «NPOTOH», KHEMTPOH», «OTHOCUTE/IbHAsA aTOMHas Macca.
I3meHeHWe uncna NpoTOHOB B AApe aToMa — 06pa30BaHNe HOBbIX XUMUYECKUX
3N1eMEHTOB.

I3MeHeHWe ymncna HeMTPOHOB B iipe aToMa — 06pa3oBaHue 130TOMOB.
CoBpeMeHHOe onpeaeneHne NOHATUS «XUMUYECKUIA 3N1eMEHT». 130TOMbI Kak
pasHOBUAHOCTM aTOMOB O4HOI0 XMMUYECKOT0 3/IEMEHTA.

ANeKTPOoHbl. CTPOEHME 3/IEKTPOHHBIX 060/104eK aTOMOB XMMMUYECKNX 3/1eMeHTOB No
1—20 nepuopgnyeckor cuctemol A. N. MeHgeneesa. INoHATUE 0 3aBepLUEHHOM U
He3aBepLUEHHOM 3/IEKTPOHHOM C/10e (3HEPreTUYeCKOM YPOBHe).

[Nepunognyeckasa cuctema Xmmmyecknx anemeHToB A. 1. MeHgeneesa 1 CTpoeHUe
aTOMOB: (IM3NYECKNIA CMbIC/T MOPSAKOBOIO HOMEpa 3/1eMeHTa, HoMepa rpynnbl,
HoMepa nepuoaa.



13meHeHMe uncna 3NeKTPOHOB Ha BHELLHEM 3/IEKTPOHHOM YPOBHE aToMa
XMUMNYECKOT0 3/1eMeHTa — 06pa3oBaHue NOMOXKMTENbHBIX U OTPULATE/TbHbIX NOHOB.
oHbI, 06pa3oBaHHbIE aTOMaMK METa/INIOB U HEMETa/INOB. [NPUYMHBI U3MEHEHNS
MeTa//IMYECKUX N HEMETA/I/IMYECKMX CBOMCTB B Nepuoax v rpynnax.
O6pa3oBaHmMe bMHapHbIX coeanHeHW. IMNoHATE 06 MOHHOW CBS3N. CXeMbl
06pa3oBaHNA MOHHOM CBS3N.

B3aumogencTere aToMOB XMMUYECKNX 3/IEMEHTOB-HEMETAINIOB MeXY COO0 —
06pas3oBaHune ABYXaTOMHbIX MOJIEKY/T MPOCTbIX BellecTB. KoBasleHTHas HernospHas
XNUMMNYECKas CBA3b. DNEKTPOHHbIE N CTPYKTYPHbIE hOpMYy/ibl.

B3anumopeincTeme aToMOB XMMUYECKNX 3/1EMEHTOB-HEMETA/INIOB MeXay CO60M —
06pa3oBaHNe GUHAPHbLIX COeUHEHWIA HEMETAIOB. DNEKTPOOTPULLATE/TbHOCTD.
[MOHATME O KOBA/IEHTHOW NOMAPHOW CBSA3MN.

B3anmogencTere aTOMOB XMMUYECKNX 3/IEMEHTOB-METa/I/I0B MeXy cobon —
06paszoBaHne MeTA/IINYECKUX KPUCTAIOB. NOHATME O MeTa/l/IMYECKON CBA3N.
AdemoHcTpaunn.

Mogenn aToMoB XMMWUYECKNX 3/1EMEHTOB.
Nepnoanyeckasa cnctema XmmMmyeckux snemeHTos . V1. MeHpgeneesa.
Ilpaxkmuueckasn paboma Ne 1. Ilpasuna TH npu pabome 6 xumuueckom xabureme.

IIpuemvt obpawenus c rabopamoprvim 060pyoosanuem u HazpeeamenbHbvIMu
npubopamu.
Kontpoabnast padora Ne 1 «Amomwl xumuyeckux snemenmosy.

IIpocrteie BemecTBa (74)

MonoXeHne MeTaINIOB Y HEMETA/INIOB B NEPUOANYECKOIN CUCTEME XUMMUYECKUX
anemeHToB . 1. MeHfeneeBa. BaxxHeiLume NpocTble BeLlecTBa — MeTabl:
Xeneso, aMOMUHWIA, KasibLWiA, MarHuin, HaTpuin, Kannin. O6ume usnyeckme
CBOWCTBa MeTa//10B.

BaxkHeiLLme NpocTble BellecTBa — HeMeTa/1bl, 06pa3oBaHHbIe aTOMamu
Kucnopoga, BOA0POAa, a3oTa, cepbl, hocdopa, yrnepoga. CnocobHOCTb aTOMOB
XUMUYECKNX 3/1eMEHTOB K 06pa30BaHMI0 HECKO/IbKMX MPOCTbIX BELLECTB —
annotponusa. AnnoTponHble MoanuguKaLmm KMcnopoaa, gocgopa 1 01oBa.
MeTannmyeckune 1 HeMeTal/IMYECKME CBOINCTBA MPOCTbIX BewecTB. OTHOCUTENBHOCTb
[eNeHns NPOCTLIX BELLLECTB HA METa/I/bl U HEMeTa/bl.

lMocToaHHaA Asoragpo. Konnyectso BewecTsa. Mosnb. MonsgpHasa macca.
MornsipHblin 06beM ra3o06pasHbIX BelecTB. KpaTHble eanHIULLbI KONMYeCcTBa
BeLLlecTBa — MUI/IUMO/Tb U KUIOMOSb, MUIIMMOSIAPHAA U KNTIOMONAPHAA Macchl
BeLecTBa, MUNMMOSISIPHbIA U KWNOMONSPHBIA 06beMbl Fra3006pasHbIX BELLECTB.

PacueTbl C MICNONb30BAHWEM MOHATU «KONNYECTBO BELLIECTBA», «MO/ISPHas
Macca», «MONSPHbIN 06bEM ra3oB», «MOCTOSIHHas ABOraapo».



PacuerHble 3agaun. 1. Boiuucnenue MOJZ}ZpHOﬁ MAaccovl seuecnie nO XUMu4eCKum

Gdopmynam. 2. Pacuemol ¢ ucnoib3o8anuem nOHAMUL «KOIU4eCmseo 8euiecmsa,
«MOJIAPHASL MACCA», «KMOJIAAPHBIL 00beM 2a308 », « NOCMoAHHAA A602a0po ».
Kounrpoabnslii 3a4et Ne 1 «/Ipocmule sewgecmsar.

CoenuHeHus XUMUYECKHUX J1eMeHTOB (144)

CTeneHb OKUCIEHUS. Onpe,qeneHme cTeneHn oKncneHma afiemMeHToB 10
XMMUYECKOI thopMmyne coefnHeHnst. CocTaBneHne hopmyn GMHAPHbIX COeANHEHWIA,
00LLWMIA cnocob6 MX HasbiBaHWS. BUHAPHBIE COEAVHEHUS: OKCUBI, X0PUABbI,
cynbuabl u ap. CoctaBneHue ux opmyn. MpeacTaBUTeNy OKCUA0B: BOJA,
yrﬂeKMCﬂbIVI ra3 n HeraweHasa U3BecCTb. HDEACTaBVITeﬂVI NETYYNX BOAOPOAHBbIX
COeAVHEHWIA: XNIOPOBOAOPOA U aMMUaK.

OCHOBaHI/IFI, MX COCTaB N Ha3BaHWUA. PaCTBOpI/IMOCTb OCHOBaHWI B BOJE. Ta6n|/|u,a
PacTBOPUMOCTY TMAPOKCUIO0B U coneil B Boje. MpeacTaBUTENN LLIENOYENA:
rMAapoKcnabl HATPUA, KaJIna N Ka/lbL KA. [MoHATME 0 KaueCTBEHHbIX peakumnax.
NHAnKaTopbl. I3MeHeHMe OKPaCKU UHAMKATOPOB B LLENOYHONM cpeje.

Kucnotbl, nx coctaB 1 Ha3BaHWUA. KI'I&CCVICpI/IKaLI,VIﬂ KNCNOT. npe,qCTaBI/ITeJ'II/I KWNCNOT:
CepHasi, CoNsiHas 1 a3oTHasl. 3MeHeHVe OKPacKM HANKATOPOB B KUC/IOTHOI cpeje.

Conu Kak npon3BogHbIE KUCOT N OCHOBaHWI. 1X cocTaB 1 Ha3BaHUS.
PacTBOPUMOCTb cOneld B Bofe. MpeACTaBUTENN COMER: XNOPWA HaTPWsl, KapboHaT v
dhocdhat Kanbums.

AMOpPHbIE N KPUCTANNNYECKUNE BELLIECTBA.

MeXXMONeKYNSpHbIe B3aMMOAENCTBUS. TUMbl KPUCTANIMYECKMX PELLIETOK: NOHHAS,
aTOMHaA, MONEKYNAPHadA N MeTa/lINYECKad. 3aBMCMMOCTb CBOWCTB BELECTB OT TUMNOB
KPUCTIINYECKUX PELLIETOK.

BellecTBa MOMEKY/ISIPHOTO U HEMONEKY/ISIPHOIO CTPOEHWS. 3aKOH MOCTOSIHCTBA
COCTaBa A/11 BELLECTB MOJIEKYNAPHOIo CTPOEHNA.

Yncrtble BELLECTBa N CMECH. an/IMepr XNAKUX, TBEPAbIX U ra3oo6pa3Hb|x CMECef.

CBOICTBA YMCTbIX BELLECTB U cMmeceld. Mx cocTaB. MaccoBas 1 06beMHas 10u

KOMMOHEHTa cMecu. PacyeTbl, CBA3aHHbIe C UCMOIb30BaHUEM MOHATUA «0N5».
Pacyernble 3aga4u.

1. Pacuem maccosoti u 06vemHoll 0ojieti KOMNOHEeHMO8 CMeCU 8euecms.

2. Bviuucnenue maccosoii 0onu sewecmea 6 pacmeope no U38eCmHOU Macce

PACMBOPEHH020 8euecmaa U Macce pacmeopumensl.

3. Bvluucnenue maccovl pacmeopsemozo 8ewjecmsa u pacmeopumelist, HeoOXo0UMblX

0J151 NPUCOMOBIIEHUSL ONPEOESIeHHOU MACCbl PACMBOPA C U38ECMHOU MACCOBOU 00J1ell

pacmeopeHHo20 eeulecmad.

IpakTnueckas padora Ne 2 « Quucmka 3a2psA3HEHHOU NOBAPEHHOU CONIUY

IIpakTueckasi padora Ne 3 «/lpucomosnenue pacmseopa ¢ 3a0aHHOU MACCOBOL

ooietiy

Kontpoabnasi padora Ne 2 « CoeouneHus XuMuieckux 31emMeHnmos



H3meHeHnus1, mpoucxoasue ¢ Bemecrsamu (124)

[MOHATUE ABNEHNIN KaK M3MEHEHWI, NPOUCXOASALLMX C BELecTBaMU. HABNeHUS,
CBA3aHHble C U3MEHEHUEM KPUCTAIIMYECKOTO CTPOEHNSA BELLECTBA NP MOCTOSAHHOM
ero cocrtase, — (pu3nyeckune asneHUsA. PuUnYecKune ABMEHNSA B XUMUN: LUCTUANALMS,
KpucTaiM3aums, BbinapreaHue 1 BO3roHKa BELLLECTB, LIeHTPUMYrpoBaHue.

#ABneHuns, cBA3aHHbIE C UISMEHEHNEM COCTaBa BELLECTBa, — XUMUYECKNEe peaKLmN.
[MpU3HaKM 1 YCNoBUA NPOTEKAHNA XMMUYECKUX peakumid. MoHATEe 06 3K30- 1
3HA0TEPMUYECKUX peaKkumsax. Peakumm ropeHns Kak YacTHbIW cyyai
9K30TEPMMYECKMX PeaKLMii, NPOTEKAOLLMX C BblAeNeHNEM CBeTa.

3aKOH COXpaHeHUs Macchbl BelLlecTB. XMMNYecKne ypaBHeHNs. 3HaYeHne NHAEKCOB
N KoaduumeHTos. CocTaBneHe ypaBHEHUA XUMUYECKNX pPeaKLmiA.

PacyeTbl N0 XMMNYECKUM YpaBHEHUAM. PelleHne 3aay Ha HaxoxXaeHue
KO/IMYeCTBa BELLECTBa, MacChl UM 06bemMa NPoAYyKTa peakuum Nno KoIMYeCcTBy
BELLECTBa, Macce 1Uin O6'b€My MCXOAHOr0 BellecTBa. PacyeTbl C UCMO/bL30BAHNEM
MOHATUA «[0/15», KOrAa NCXOAHOe BeLLeCTBO [aHo B BUfe pacTBopa C 3aaHHOM
MaCCOBOW A0/1eil PaCTBOPEHHOO BELLIECTBA UM COAEPXKUT ONpPeaenieHHY A0
npumecen.

Peakuuu pasnoXxeHns. MNMoHATME 0 CKOPOCTU XMMUYECKMX peakunid. KaTanmnsaTopsl.
depMeHTHI.

Peakuuu coeguHeHnsa. KataiMTUYeCKUE U HEKAaTIMTUYECKUE peaKLni,
O6paTrMble 1 HeobpaTHMble peakLnn.

Peakumn 3aMeLLeHNs. DNEKTPOXUMUYECKUIA psg HANPSHXKEHNIA METa/I0B, ero
MCNoNb30BaHWe A4/1 MPOrHO3MPOBaHMS BO3MOXXHOCTY NPOTEKAHNSA PeakLin Mexxay
MeTa/l/laMy U pacTBopaMu KMCNOT. Peakumn BbITECHEHUA OQHUX META/IIOB U3
PacTBOPOB WX COMEN APYrMMU MeTasiiaMu.

Peakuun obMeHa. Peakuun HenTpanmM3aumm. Y cnoBumsi NPOTEKaHMS peakLmin
06MeHa B pacTBOpax [0 KOHLa.

Tunbl XUMUYECKMX peakunid (Mo NPU3HaKY «4MCo N COCTaB UCXOAHbIX BELLECTB U
MPOAYKTOB peakuumn») Ha NpUMepe CBOMCTB BOfbl. PeakLusi pas3noxeHns —
3N1EeKTPONN3 BOAI.

Peakumn coegnHeHNsa — B3aUMOAENCTBME BOAbI C OKCUAAMM METaSIN0B U
HeMeTaN0B. MOHATME «rMAPOKCUAbI». PeakLmn 3aMeLLeHNs — B3anMOLENCTBME
BOZb! C LLEIOYHbIMA 1 LLIe/IOYHO3eMENbHBIMY MeTasinamu. Peakumm obmeHa (Ha
npumepe rmaponnsa CynbMuaa anloMUHUA 1 Kapbuia KaibLms).

IIpakTueckas padora Ne 4 « Habooenusn 3a uzsmeHeHusMu, nPOUCXOOAUUMU C
eopsweti c8e4ot, U Ux ONUCaHUey.
KonTpoasnast pabora Ne 3 «Msmenenus, npoucxoosawue ¢ sewyecmeamuy

PacTBopenue. PacrBopbl. CBoiicTBa pacTBOPOB 3J1eKTPoIuTOB (204)



PacTBOpeHMe KaK (PU3MKO-XMMUYECKMIA npouecc. MoHATHe 0 rnapaTtax v
Kpuctannorugparax. PacteopumocTs. KprBble pacTBOPUMOCTM KaK MOZesb
3aBMCMMOCTM pacTBOPMMOCTY TBEPAbIX BELLECTB OT TeMnepaTypbl. HacbILeHHbIe,
HeHaCbILWeHHbIE N MepecbILLeHHbIe PacTBOPbLI. 3HaYeHMe pacTBOPOB A4/1 NPUPOAbI U
Ce/IbCKOro X03aMCTBa.

MoHATME 06 3NEKTPONNTMUYECKOW AnccoumaLmn. DNEKTPONNUTLI N HEINEKTPONNTLI.
MeXxaHn3m guccoumnalmmn 371eKTPONUTOB C pasIMUHbIM TUMOM XMMUYECKOI CBA3N.
CTeneHb 3NeKTPONUTUYECKON aguccoumaumn. CunbHble 1 cnabble 3NeKTPONNTLI.
OCHOBHbIe NMOMOXEHNA TEOPUM 3NEKTPONUTUYECKOW Anccoumaunn. VIoHHble
ypaBHeHMS peakLuil. Y CnoBnsa NPoTEKaHNA peakLmmn 0bMeHa MeXXay 3M1eKTPoMTamu
[0 KOHLA B CBETE NOHHBIX NPeACTaB/IEHNIA.

Knaccugukaums NoOHOB 1 MX CBOMCTBA.

KuncnoTbl, nx Knaccugukaums. Auccoymnaums KACIOT U UX CBOWCTBA B CBETE
TeopuK 3NEKTPONUTUYECKON Anccoumaunn. MonekynsipHble U MOHHbIE YPaBHEHNS
peakuuii KUCNoT. B3anmogencTeme KMCNOT C MeTaNnaMu. DNeKTPOXMMUYECKNIA psif
HanpsHKeHWn MeTan10B. B3aMmMogencTBme KUCOT C OKCUAaMu MeTasloB.
B3anmogeincTeme KMCNOT C OCHOBAHUAMW — peakLmst HeMTpasm3aunu.
B3anmogeincTeme KMCNOT ¢ consamu. icnonb3oBaHve Tabnubl pacTBOPUMOCTHY AN
XapaKTEPUCTUKN XMUMUYECKNX CBOMNCTB KMUC/OT.

OcHOBaHUs, UX Knaccugmkaums. Auccoymaums 0CHOBaHWUIA U UX CBOICTBA B CBETE
TeopuK 3NEeKTPONIUTUYECKON Anccoumauun. B3ammoaencTemne 0CHOBaHWiA €
KMCNOTaMu, KMCNOTHBIMK OKCUAaMK 1 consamu. icnonb3oBaHne Tabnmupl
PacTBOPMMOCTU /151 XapaKTEPUCTUKN XUMUYECKMX CBOMCTB OCHOBaHWIA. Pa3nioXeHue
HepacTBOPVMbIX OCHOBaHWIA MPW HarpeBaHNu.

Conun, nx Knaccupukaumua 1 guccoupanms pasmyHbIX TMNoB coneid. CBoMCTBa
CONel B CBETE TEOPUM 3NEKTPONMTUYECKOI Anccoumaunn. BzammoaencTene conei ¢
MeTannaMm, yCnoBmsi NpoTeKaHWs 3TUX peakuuii. BzaumopeincTeme conei ¢
K1CNOTaMu, OCHOBaHMSIMU 1 CONAMK. Icnonb3oBaHme TabnunLbl pacTBOPUMOCTY AN
XapaKTEPUCTUKIN XMMUYECKNX CBOINCTB CONEN.

O606L1eHMe CBeIEHN 06 OKcnaax, X Knaccumkaumm n XMMmMUYeCcKnX CBOMCTBAX.
["eHeTUYeCKMe pAabl METAINIOB Y HEMETANIOB. ["eHeTMYeCKas CBA3b MeX/y Knaccamu
HeopraHM4YecKnx BELLECTB.

OKMCNNTENbHO-BOCCTaHOBUTESIbHbIE peakunu. OKUCANTENb U BOCCTAHOBUTENb,
OKMC/IEHNE 1 BOCCTAHOB/IEHME.

Peakuun, NOHHOro o6meHa 1 OKUCANTENIbHO-BOCCTAHOBUTESIbHbIE PEAKLINN.
CocTaBneHue ypaBHeHWUI A OKNCINTENbHO-BOCCTAHOBUTENbHbIX peakLuii MeTOA0M
3NIEKTPOHHOr0 G6anaHca.

CBoWiCTBa NPOCTbIX BELLECTB — METa/1/I0B M HEMETA//10B, KUC/OT U COJE B CBETE
npeacTaBneHnin 06 OKUCINTENbHO-BOCCTAHOBUTE/bHBIX MpoLeccax.
IpakTnueckas padora Ne 5 «/Ipusnaxku xumuueckux peakyuiiy.

IIpakTueckas padora Ne 6 «Ceoticmea xuciom, 0CHOBaHULL, OKCUOO8 U CONEl ).



IIpakTu4yeckas padora Ne 7 « Pewienue skcnepumenmanbHulx 3a0a4.

1. TemaTu4eckoe NJIAHUPOBAHUE

Ne Paznen. Tema ypoka KosauvecTBo
4acoB
Beenenne &)
1 XUMUA — YacTb ecTecTBO3HaHuA. [MpeaMeT Xnumun. BelllecTsa. 1
2 [MpeBpaLleHne BeLLeCTB. POsIb XMW B XKU3HW YenloBeKa 1
3 Mepuopnyeckasa cuctema [.M.MeHpgeneesa 3HakKn XMMNYECKNX 1
3/IEMEHTOB
4 Xumnyeckue opmysbl. OTHOCUTENbHAA aTOMHas U MO- 1
NeKynapHas macca
5 MaccoBas 01 3/1eMeHTa B COeAUHEHWMN. 1
ATOMBI XUMHYECKHX 2JIEMEHTOB 10
6 OCHOBHbIe CBejeHNsA 0 CTPOEHUM aTOMOB 1
7 I3mMeHeHMA B cocTaBe Afep aTOMOB XMMUYECKUX 3/1EMEHTOB. 1
30TONbI.
8 CTpoeHwue 3/1IeKTPOHHbLIX 000/104eK 1
9 I3meHeHue yncna 3NeKTPOHOB Ha BHELLIHEM 3HEPreTUYeCcKOM 1
YPOBHE aTOMOB XUMWUYECKMX 3/1EMEHTOB.
10 B3anmopencTBMe aTOMOB 3/1eMEHTOB-HEMETA/I/TOB MeX/y CO60iA 1
11 KoBasieHTHas nongapHas XMMN4ecKas CBA3b. 1
12 MeTannmyeckas cBa3b. 1
13 O606LeHre 1 cucTemMaTn3aumns 3HaHWn No TeMe «ATOMb! 1
XUMUYECKNX 3N1EMEHTOBY
14 IMpakTuuyeckasi padora Ne 1. MNpasuna Tb npu paboTe B 1
XVMUYECKOM KabuHeTe. MNpurembl 0bpalLieHuns ¢ 1abopaTopHbIM
060pyL0BaHMEM 1 HarpesaTte/IbHbIMU Nprbopamu.
15 KonTposbHnas padora Nel no teMe «KATOMBbI XUMHYECKHX 1
3JIEMEHTOB»
IIpocTsle BemecTsa 7
16 MpocTble BellecTBa - MeTas/lbl 1
17 [MpocTble BelecTBa — HEMETaN/bl. ANJIOTPONUA. 1
18 KonnyecTso BeLlecTBsa. 1
19 MonsipHbIn 06EM ra3oB. 1
20 PewueHne 3aga4y no teme «Konm4yecTso BeLecTea» 1
21 O606LeHMe 1 cucTeMaTU3aUma 3HaHW No TeMe «MpocTble 1
BeLLlecTBa»
22 KonTpousnslii 3a4et Ne 1 «IlpocTsie BemecTBa». 1
CoennHeHusl XMMHUYECKHX 2JIEMEHTOB 14
23 CTeneHb OKUCNIEHNS. 1
24 Okcuabl. JleTyune BOLOPOLHbIE COEAMHEHNA. 1
25 OcHoOBaHus. 1
26 Kuncnotsl. 1
27 Conw. 1
28 OCHOBHbIE KMacCbl HEOPTraHNYECKNX COEANHEHWA, 1
29 KpucTannmyeckne peléTku. 1
30 YUucTble BelLlecTBa 1 CMecu. 1
31 IIpakTnyeckas padora Ne2 «O4ucTKa 3arpsA3HeHHOMN 1

NMOBAPEHHOM COJIW)




32 MaccoBast 1 06beMHas 401 KOMMOHEHTOB CMecu(pacTBopa) 1
33 IIpakTnyeckas padora Ne 3 «IIpurorosiienne pacTBopa ¢ 1
3aJJaHHOU MACCOBOIi X0J1ei»
34 PellieHMe pacyeTHbIX 3aa4 1
35 O606LLEeHME 1 cucTEMATM3aLMA 3HaHWI N0 Teme « CoeAnHEHNS 1
XVIMWUYECKUNX 3/1EMEHTOB»
36 KonTposbHasi padora Ne2 mo teme: « CoexrnHeHust 1
XUMHYECKHUX IJICMECHTOB»
I/I3MeHeHI/Iﬂ, Mpoucxoasiuue ¢ BelecrsamMu. 12
37 dur3nYeckne ABNEHNSA B XUMUW. 1
38 XUMNYECKNe peakumu. 1
39 IIpakTyeckas padora Ne 4 «Habar01eHus 32 MU3MEHEHUAMH, 1
MPOUCXOASIIIIUMHM € TOPsIIeil CBe40il, U UX ONMCAHUE).
40 XVMnYeckune ypaBHeHus. 1
41 Pacyétbl N0 XMMUYECKNUM YPaBHEHUAM 1
42 PeaKLW pa3fioxXeHus. 1
43 PeakLmn coegnHeHNs. 1
44 Peakunn 3ameLLieHNs. 1
45 PeakLmmn obMeHa. 1
46 TunNbl XUMUYECKUX peakLmii Ha NpUMepe CBOMCTB BOAPbI. 1
47 O6006LLeHME 1 cMCTeEMATU3aLMA 3HAHWIA N0 TeMe «/13MeHeHNs, 1
NPOUCXOAALLME C BELLLECTBAMU»
48 KonTpoubnas padora Ne 3 «M3meHeHusl, NpoUCXoAsIue ¢ 1
BelieCTBaMm»
PactBopenue. PacTBopsbl. 20
49 PacTBopeHue. PaCTBOPMMOCTb BELLIECTB B BOJE. 1
50-51 DNEKTPONNTUYECKaa auccoumaums. 2
52 OCHOBHbIe NOI0XXEHUA TeOPUU 3NEKTPOSIUTUYECKONA 1
amccoumamn.
53-54 IoHHbIe ypaBHeHWS. 2
55 Kncnotsl, X Knaccugukauma 1 CBOMCTBA. 1
56 OCHOBaHMS, UX KaccugukaLms n CBOWCTBa. 1
S7 OKcuapl, X Knaccuurkaums u CBOMCTBaA. 1
58 Conu, Ux Knaccupukaums n CBOMCTBA. 1
59 ["eHeTMYecKasa CBA3b MeXy Knaccamu BELLECTB. 1
60 IIpakTuyeckas padora Ne 5 «IIpu3zHaku XuMHuyeckux 1
peaKuminy.
61 IIpakTuyeckas padora Ne 6 «CBoiicTBa KMCJIOT, 1
OCHOBAaHHUM, OKCHIOB U COJIeil».
62 IIpakTuyeckas padora Ne 7 «PemieHue 3xkcnepuMeHTaIbHbBIX 1
3agauy.
63 OKUNCNTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLmn. 1
64 O606LLeHME 1 cucTEMATM3aLMA 3HaHWI NO Teme «PacTBopeHue. 1
PacTBopbI»
65 KonTtpoubnas padora Ne 4 mo reme: «PacrBopenue. 1
PacTBopbI»
66-67 O606LLeHNe 1 cCTeMATM3aLMA 3HAHWI 38 NPONLEHHBIN KypC. 2
68 Toroeas KOHTpO/ibHas paboTa 3a NPOAEHHbIN KypC. 1




