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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamMma no y4yebHomy npeameTy «Xumus» ana 8-9 KnaccoB COCTaB/eHa Ha
OCHOBe (peflepa/ibHOr0 rocyfapCTBEHHOro 06pa3oBaTe/IbHOr0 CTaHAapTa OCHOBHOMO O6LLEro
06pa3oBaHuMs N0 XMUMUK (YTBEPXKAEH NprKaszom MUuHKCTepcTBa 06pa3oBaHus U Haykn P® ot 17
fekabps  2010r. N 1897 «O6  yTtBepXaeHuuM  (pefepasibHOr0  rocyAapCTBEHHOrO
obpa3oBarefibHOr0  CTaHZapTa OCHOBHOro 00Lero 06pa3oBaHWs» C  WU3MEHEHUAMU W’
AononHeHnsammn oT: 29 aekabpsi 2014 r., 31 gekabps 2015 r., 11 gekabpsa 2020 r., NpYMEPHON
OCHOBHOM 06pa3oBaTe/lbHO MNporpammbl  OCHOBHOIO 06uWero o6pasoBaHus (ofobpeHa
pelleHriemM (pefilepaibHOTO y4ebHO-METOAMYECKOTO 06beAMHeHUs Mo 06LwemMy 06pa3oBaHUIO
(npotokon ot 8 anpens 2015 r. Nel/15, B pepakumm npotokona Ne 1/20 ot 04.02.2020
(hefepasbHOro y4yebHO-METOANYECKOrO 06beAMHEHMSI MO 06LeMy 06pa3oBaHUI), aBTOPCKOWA
nporpamMmbl: Mapa H.H. , «Xumua. Pabouve nporpammbl. MpeameTHas MHUS Y4eGHUKOB
I".E.PyasuTuca, ®.I'. denbamaHa 8-9 knaccol: yueb. nocobue ans oblieobpasosar.
opraHusaumin / H.H Mapa. - 3-e n3g.,nepepab.-M.: MNpocseLyeHune, 2019. -48c.

[Mporpamma paccumTaHa Ha 136 yacoB. CpoK peasim3almy nporpammel - 2 roga.
Peannsyembii YMK:
e XuUMWA: HeopraHuyeckas Xxuvmus: 8 Knacc, y4ebHuK nana 06Lleobpa3oBaTesibHbIX

yupexgeHuin/ I.E. PygauTtuc, ®.I°. ®enbamaH -5-e nsgaHme —M.: Mpoceewexme, 2018;

e Xumua. HeopraHuuyeckasd xumus. OpraHuyeckas Xumus. 9 Knacc: Y4yeOHUK [Ans
obLeobpazoBatenibHbIX yupexaeHuin/ I.E. Pygsutuc, ®.I'. denbamaH. -3-e n3gaHme —

M.: lNMpocselLeHme, 2019;

YueoHblii mpeqmer: 8 Knacce paccymTaH Ha 68 YacoB (2uaca B HefienNto);

9 knacce — 68 yacoB (2 yYaca B Hefeno).
CornacHo aBTopcKoM nporpamme B 8-9 knacce — 6-7 npakTUyYecknx paboT n 5 1 4 KOHTPOSIbHbIX
paborT.

HJ’laHI/IpyeMble PE€3yJbTAaThl OCBOCHUA MPOrpaMMbl 10 XUMHUHA HA YPOBHE
OCHOBHOI0 0011er0 00pa3oBaHus.

M3yyeHne XumMuM Ha YpOBHE OCHOBHOrO 06Lero 06pa3oBaHUs Hamnpas/leHO Ha
[OCTVXKEHVE 06Y4YatOLLMMUCA JIMYHOCTHBIX, MeTanpeiMeTHbIX W MPeAMETHbIX pe3ynbTaToB
0CBOEHWA y4ebHOro npeameTa.

JInuHOCTHBIE pe3yabTaThl OCBOEHWA MPOrpamMMbl OCHOBHOrO 006Liero ob6pa3oBaHUA
[OCTUratoTCA B X04e 00yYeHNs XUMUU B eIMHCTBE Y4eBHOI 1 BOCNUTATE/IbHON LeATeNlbHOCTA B
COOTBETCTBMM  C  TPaAWULMOHHLIMA  POCCUMACKMMW  COLMOKYNbTYPHbIMA U JYXOBHO-
HPaBCTBEHHbLIMU LIEHHOCTAMU, NPUHATLIMK B 06LLECTBE MpaBuiaMmyM U HOpMamuy MoBeAeHNs U
Croco6CTBYIOT NpoLeccamM CaMomno3HaHus, caMopasBUTUS 1 coLpmanm3alumm obyyaroLmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPAXAOT FOTOBHOCTb OOYYalOLLMXCH PYKOBOLCTBOBATHCH
CUCTEMON MO3NTMBHBIX LEHHOCTHbIX OPUEHTALMIA 1 pacLuMpeHne OnbiTa LeATeNbHOCTU Ha eé
OCHOBe, B TOM YKC/IE B YaCTW:

1) naTproTUYECKOro BOCMIUTAHNS:

LLEHHOCTHOrO OTHOLLUEHMS1 K OTEYECTBEHHOMY KY/MbTYPHOMY, WCTOPUYECKOMY W
HayYHOMY Hac/fefuio, NOHUMAHWUS 3HAYEeHWS XMMUYECKOM HayKuW B XXM3HU COBPEMEHHOrO
o6LecTBa, CNOCOOGHOCTU BnafeTb LOCTOBEPHON MHMOPMALMen O NepeaoBbIX AOCTVKEHWUSX U
OTKPbITUAX MUPOBOM M OTEYECTBEHHOW XUMUW, 3aMHTEPECOBAHHOCTU B Hay4HbIX 3HaHMSAX 06
YCTPOICTBE MMpa 1 06LLECTBA;

2) rpax[aHCKOro BOCMMTAHWS:

NpeACTaBieHNs O COLMaNbHbIX HOPMax W MpaBuiax MeX/IMYHOCTHbIX OTHOLUEHWUl B
KONNEKTUBE, KOMMYHWKATUBHOW KOMMETEHTHOCTM B OOLUECTBEHHO MOME3HOW, Y4yebHO-
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1CCNeaoBaTeIbCKOM, TBOPYECKOW M APYrnX BUAAX AeATeNbHOCTW, FOTOBHOCTM K pa3HOO6pa3Hoi
COBMECTHOW [eATeNIbHOCTN NPU BbIMNOIHEHUN YYeBHbIX, MO3HaBaTeNbHbIX 3afay, BbIMNOIHEHUN
XUMUYECKNX IKCNEPUMEHTOB, CO34aHNN Y4eOHbIX NPOEKTOB, CTPEMIEHNSA K B3aMMOMNOHUMAaHNIO
M B3aMMOMOMOLLM B MpoOLiecce 3TOM Y4yebHOW [esiTeNbHOCTM, FOTOBHOCTM OLIEHMBATb CBOE
noBefeHe M MOCTYMKW CBOMX TOBapULLEA C MO3ULMN HPABCTBEHHbLIX W MPaBOBbIX HOPM C
YUYETOM 0CO3HaHMS MOCNEACTBWIA MOCTYNKOB;

3)  LEHHOCTW Hay4HOro NO3HaHUS:

MWUPOBO33PEHYECKMX  MPEACTAaBNEHMA O BELIECTBE M XUMWYECKOW  peakLuw,
COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKW M COCTaBASOLIMX OCHOBY [J1f
MOHMMaHMS  CYLIHOCTW  HAay4yHO KapTWHbl  MMpa, MPEeACTaBNeHuiAi 06  OCHOBHbIX
3aKOHOMEPHOCTSX PasBUTKS MPUPO/bI, B3aMMOCBA3AX YeoBeKa C MPUPOAHOIA CPeoii, 0 Posu
XMW B MO3HAHWMN 3TUX 3aKOHOMEPHOCTEIA;

No3HaBaTe/bHbIX MOTWBOB, HaMpaB/leHHbIX Ha MOMyUYeHNe HOBbLIX 3HAHWI MO XUMUMU,
HEO6X0ANMbIX /11 06bACHEHWS! HAa6/H0JaeMbIX NMPOLIECCOB W SIB/IEHWIA

MNO3HaBaTe/bHOMW, MHAOPMALMOHHOMN 1 YMTATENLCKOM Ky/bTYPbI, B TOM YC/IE HABbIKOB
CaMOCTOSITENIbHOM PaBoThl C Y4eGHbIMU TEKCTaMW, CMPaBOYHON NUTEPaTYpOid, AOCTYMHLIMM
TEXHUYECKMMM CPEACTBAMU MHAOPMALIMOHHbIX TEXHOMOMWIA;

NHTEpeca K 06Y4YEHNIO 1 MO3HaHMIO, N0603HATENbHOCTI, FOTOBHOCTU U CMOCOBHOCTM K
CamMo06pa30BaHunio, NPOEKTHOM U UCCNEA0BATENbCKO AESTENbHOCTM, K 0CO3HAHHOMY BbIGOPY
HanpaBNeHHOCTU 1 YPOBHA 06YUEHNs B Aa/ibHEMLLIEM;

4) hopMUPOBaAHNS KYNbTYpPbl 3[0POBbS:

OCO3HaHWA LEHHOCTU >KU3HW, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY 340POBbHO,
YCTaHOBKM Ha 3[0pOBbliAi 06pa3 >XM3HW, OCO3HaHUA MOCMEACTBUA W HEMNPUATUA BPEAHbIX
npuBblveK (YnoTpebsieHUs ankorons, HapKOTMKOB, KYpeHus), HeobXoZMMOCTW COBMLeHUS
npasu/i 6e30MacHOCTV MpPY 00paLLEHUN C XUMUYECKMMU BeLLEeCTBaMM B ObITY U peasibHOM
XU3HW;

5) Tpynosoro BocnuTaHus:

NHTepeca K NpakTUYeCKOMY U3y4eHNo Npodeccuii U Tpyaa pasiMyHoro poja, yBaxeHue
K Tpyay ¥ pesynbTatam TpYAOBON AeATeNbHOCTU, B TOM 4MC/e HAa OCHOBE MpPUMEHEHNS
NPeaMETHbIX 3HAaHUA MO  XMMWUW, OCO3HAHHOrO BblbOpa WHAMBUAYabHON TPaeKTOpUM
MPOLO/MKEHNS 00pa3oBaHNsA C YYETOM JIMYHOCTHbIX WHTEPECOB M CMOCOBHOCTM K XMUMWUM,
06LLECTBEHHbIX MHTEPECOB M MOTPEOHOCTEN, YCNELWHON MpPotecCMoHaNbHOM AeATeNbHOCTU 1
pasBUTUA HEOOXOAMMbIX YMEHMIA, FOTOBHOCTb afanT1POBaThCA B MPOgeCcCOHaNbHO cpese;

6) 9KOMOrMYecKoro BOCMUTAHUS:

9KO/IOTNYECKN LienecoobpasHoOro OTHOLUEHUS K MPUPOAE KaK WCTOUYHUKY JKU3HWU Ha
3emne, OCHOBe €€ CyLleCTBOBaHMS, MOHMMaHWS LIEHHOCTU 3[0pPOBOro M 6e30macHOro obpasa
YKWM3HW, OTBETCTBEHHOINO OTHOLIEHNA K COOGCTBEHHOMY (DM3MYECKOMY W  MCUXMYECKOMY
300pPOBbIO, OCO3HAHMS LIEHHOCTU COBMOAEHNS NpaBu 6e30MacHOro MoBeAeHNs Npu paboTte ¢
BELLLECTBAMU, & TAKXKe B CUTYaLMAX, YrPOXKAIOLLMX 340PO0BbIO U XXWU3HW NOAEN;

CMOCOBGHOCTN MPUMEHSATb 3HaHWSA, MOMydYaemble NPU U3YYEHUN XUMUWU, AN peLleHuns
3ajay, CBA3aHHbLIX C OKPY>KalOLLEn MPUPOAHON Cpefoi, NOBbIWEHWS YPOBHS 3KONOrMYECKOA
KyNbTypbl, OCO3HaHUSA FN06a/IbHOr0 XapakTepa 3KONOrMYecKnx Npobaem n nyTeid UX peLueHuns
nocpeCcTBOM METO0B XUMWMK;

3KO/MOTMYECKOTO  MbILLMEHNS, YMEHUS PYKOBOACTBOBATbCS WM B MO3HABATeNbHOW,
KOMMYHWUKaTMBHOM 1 COLMaNbHOW NPaKTUKe.

MeranpeaMeTHbie pe3yabTaThl. B COCTaBe MeTanpeaMeTHbIX Pe3ynbTaToB BbIAENAOT
3HauMMble AN (POPMMPOBaHUS MUPOBO33PEHNA O0OLLEHayYHble MNOHATUA (3aKOH, Teopws,
NpVHUMN, rMnoTe3a, hakT, CUCTeMa, MPOLLECC, SKCMEPUMEHT 1 APYroe.), KOTOpbIe NCNOMb3YHTCA
B €CTECTBEHHO-Hay4HbIX Y4YebHbIX MnpegmMeTax M MO3BOMAKOT HAa OCHOBE 3HAaHUA U3 3TUX
npeaMeToB  (hopMMpoBaTb MpPeACTaBNeHME O LEOCTHOM HayyHON KapTvHe Mupa, W
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YHUBepCa/lbHble y4yebHble AeicTBUst (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE, PErynsTUBHbIE),
KOTOpble 06ecneynBaloT (HOPMUPOBaHME FTOTOBHOCTM K CaMOCTOSTE/IbHOMY MAaHMPOBaHMIO M
OCYLLECTBNEHNIO  Y4yebHON  aesTenbHOCTW.  MeTanpeaMeTHble — pPe3ynbTaTbl  OCBOEHWS
o6pasoBaTe/fbHO/  MporpaMMbl MO0 XUMUM  OTPaXalT  OBNMafeHWe  YHWUBEPCAbHbIMU
no3HaBaTe/lbHbIMN AENCTBUSIMI, B TOM YICTIE:

1) 6a30Bble NOrnyeckie AeiCTBIS:

YMEHME MCMO/b30BaTb MPUEMBI NIOTMYECKOrO MbILWIEHUS NPY OCBOEHWM 3HAHWIA:
PacKpblBaTb  CMbICT  XMMUYECKMX MOHATWIA  (BbIAENATb WX  XapaKTepHble  MPU3HaKW,
yCTaHaB/MBaTb B3aMMOCBSA3b C APYIMMMW MOHATUSMM), UCMONb30BaTb MOHATUS AN 06bACHEHUS
OTAeNbHbIX (HAaKTOB U SIBNEHWIA, BbIGMPATb OCHOBAHWS WM KPUTEPUU ANs  KnacCUUKaLmu
XUMUYECKMX BELLECTB U XMMMUYECKNX peakuyid, YCTaHaBMBATb NPUYNMHHO-CNIEACTBEHHbIE CBA3M
MeXay 06beKTaMU U3YUeHNs!, CTPOUTb TOTMYECKME pacCyXaeHuns (MHAYKTVUBHbIE, AeAYKTUBHbIE,
Mo aHanorum), NPOBOAUTL BbIBOAbI M 3aK/HOUEHNS;

YMeHVe NPUMEHSATb B NPOLIECCE MO3HAHWS NOHATUA (NPeaMETHbIE U MeTanpeaMeTHbIE),
CUMBO/INYECKME (3HAKOBbIE) MOfENM, WCMO/b3yeMble B XMMWUM, NpPeo6pasoBbiBaTh LUMPOKO
MPUMEHSIEMbIE B XUMUW MOZEe/NbHble NPeACTaBNeHNs - XMMUYECKWIA 3HaK (CYMBON 3N1EMEHTA),
XUMMYeckas (opMyna M ypaBHEHWE XWMWYECKOW peakumMu - TMpu  pelleHun ydebHo-
Mo3HaBaTe/lbHbIX 3afady, C YYETOM 3TUX MOAENbHbIX MPEACTABNEHWIA  BbISBNATL W
XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN M3yYaeMbiX OGBEKTOB - XMMMWYECKMX BELLECTB W
XMMUYECKMX peakuui, BbIsBNSATb 06LUME 3aKOHOMEPHOCTM, MPUYUHHO-CNEACTBEHHbIE CBS3U U
MPOTMBOPEUNS B N3y4YaeMblX NPOLLECCax W SBNEHUSIX;

2) 6a3oBble MCCNe0BaTENbCKME [EACTBUS:

YMeHMe UCMo/b30BaTb NOCTaB/EHHbIE BOMPOCbI B KAa4YecTBe MHCTPYMeHTa MO3HaHus, a
TaKkKe B KayecTBE OCHOBbl [/ (hOPMUPOBAHMSA rUMOTE3bl MO MPOBEpPKe MpPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXXEHWIA;

nprobpeTeHre OnbITa MO MNAaHUPOBAHWIO, OpraHu3auMn 1 NMPOBEAEHNI0 YYEHUYECKMX
3KCMEepUMEHTOB: YMeHMe HabnoaTh 3a XOA40M NpoLecca, CaMoCTOATeNbHO MPOrHO3MPOBaTb ero
pesynbTar, (HopMynnpoBaTb 0600LLEHWA W BbIBOAbI MO pe3y/bTaTaM MNPOBEAEHHOrO OnMbITa,
nccnefoBaHMs, COCTaBNATL OTUET O NPOAENaHHO paboTe;

3) pa6oTa ¢ uH(hopMaLei:

yMeHne BblOUpaTb, aHanM3MpoBaTb M WHTEPNPETUPOBaTb WMHGOPMALMIO pPasfINYHbIX
BUAOB U (DOPM MpeACTaBNeHUs, NOMyYaeMyt0 M3 pasHbIX WCTOYHWKOB (Hay4yHO- MonynspHas
nnTepaTypa XUMMWYECKOr0 COAEepXaHWs, CnpaBoYHble Nocobus, pecypcbl  VHTepHeTa),
KPUTWUYECKM OLLeHMBATb NPOTUBOPEUMBYIO U HELOCTOBEPHYIO MH(OPMALMIO;

YyMeHWe NPUMEHSATbL Pas3/inyHble METOAbI U 3anpockl NPK NOUCKE 1 0T60pe MHDopMaLK
1 COOTBETCTBYIOLUMX [aHHbIX, HEOOXOAUMbIX A1 BbIMOMHEHNA YUYeOHbIX W MO3HABaTeNbHbIX
3a/ia4 onpefenéHHOro Tvna, NPUobpeTeHNe onbiTa B 06/1aCTH MCMONb30BaHMS MH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHONOIMiA, OB/afleHVe KyNbTYPOil aKTUBHOIO MCMO/Ib30BaHUA Pas/IMyHbIX
MOWCKOBbIX CUCTEM, CaMOCTOSITE/IbHO BbIOMPaTb ONTUMaNbHYKD (OPMY MpPeACcTaBeHMUs
MH(opMaUMn 1 UNNIOCTPUPOBATL PeLlaemble 3afaduyt HEC/OXHbIMKM CXeMaMmu, AuarpaMmMamiu,
ApYyrmu hopMamm rpavki 1 X KOMBUHaLMSMK;

YMeHMe M1CNob30BaTb M aHaNM3MpoBaTh B Mpouecce y4eGHOM M 1ccnefoBaTe/IbCKOM
AEATENbHOCTY MHDOPMALMIO O BAMSAHWI NPOMbILL/IEHHOCTU, CENbCKOM0 X034MCTBa U TpaHcnopTa
Ha COCTOSIHME OKPY>KaKOLLLEN NPUPOAHON cpefdbl;

Y  obyvawoweroca  6ygyT  chopMMpOBaHbl  CleAytolye  YHMUBEpPCa/lbHbIE
KOMMYHMWKaTUBHbIE AEACTBUS:

yMeHue 3afaBaTb BOMpockbl (B xode Avanora u (Mav) AUCKYCCUM) MO CyLecTBy
obcyxgaemort  TeMbl, (DOPMYNMPOBaTb CBOW NPEASIOKEHUS OTHOCUTENIbHO  BbIMO/IHEHNS
NPeAIOXEHHOI 3a4auun;

npuobpeTeHne OnblTa MNpe3eHTauuyM  pe3ynbTaToOB  BbIMO/IHEHUA — XMMUYECKOro
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3KCnepumeHTa (nabopaTOpHOro OnbiTa, N1abopaToOpHO PaboTbl MO WUCCNEeAOBaHWUIO CBOWCTB
BELL,ECTB, Y4eBHOro NpoeKTa);

3aMHTEPeCOBAHHOCTb B COBMECTHOM CO  CBEPCTHMKaMW  MO3HABATE/IbHOW U
MCcCnefoBaTe/IbCKOM AeATEeNbHOCTU MPU PeLleHnM BO3HMKAKOWMX Npo6sieM Ha OCHOBe YyéTa
06LMX MHTEPecoB WM COrnacoBaHUs No3vunii (06CYyXAeHWUs, 0OMEeH MHEHUSMKU, «MO3rOBble
LUTYPMbI», KOOPAUHALMSA COBMECTHbIX AENCTBUIA, ONpeaeneHne KpUTepueB Mo OLEHKE KauyecTBa
BbINOSIHEHHOW pPaboTbl U Apyrue);

Y obyuatoweroca 6yayT copmupoBaHbl CNeaytolme YH1BepcasbHble PerynsTuBHbIE
[EeACTBUS:

YMEHME  CaMOCTOATENIbHO  OMNpefensaTb  Uenn  AesTeNbHOCTW,  M/aHMpoBaTh,
OCYLLLECTBNATb, KOHTPOAMPOBATb U NMPU HEOOXOAMMOCTU KOPPEKTUPOBATb CBOK [eATENIbHOCTb,
BbIGMpaTb Hambonee 3(heKTUBHbIE CMOCOOLI PelleHns Yy4ebHbIX M MO3HaBaTe/IbHbIX 3ajad,
CaMOCTOATE/IbHO COCTaBNATb WM KOPPEKTUPOBATb MPEA/IOKEHHBIA anropuT™M [e/CTBUMIA npu
BbIMO/IHEHNM 3afaHWUii C YYETOM MOMYYEHUS HOBbLIX 3HAHWI 06 M3y4vaeMblX OObEKTaX -
BeLL,eCTBax 1 peakumsx, OLeHNBaTb COOTBETCTBUE NOMYYEHHOIO pe3ybTarta 3asB/ieHHOW Lenu;

YMEHVE MCMONb30BaTb M aHaIM3MPOBaTb KOHTEKCTbl, Mpef/araeMble B YCNOBUW
3aaHunI.

IIpeamerHbie pe3yabTarTbl OCBOCHHUS MPOrPaMMbl 110 XUMHMU HA YPOBHE OCHOBHOI'O
0011ero 00pa3oBaHusl.

B coctaBe npegmeTHbIX pPe3ynbTaToB MO OCBOEHUIO 0653aTeNbHOMO COAepXKaHus,
YCTaHOB/IEHHOr0 [aHHOW (efepanbHOM paboyeit Nporpammoid, BbILENAKT: OCBOEHHbIE
00y4aloLMMNCS  Hay4Hble 3HaHWSA, YMeHUs W Cnocobbl [AeNACTBUIA, crieyuduyeckme ans
npegMeTHOM 061acTh «XUMUSi», BUAbl AEATENbHOCTM MO MOSYYEHUIO HOBOFO 3HaHWUSA, €ro
WHTepnpeTauun, NpeobpasoBaHMIO Y MPUMEHEHMIO B Pa3/INYHbIX YUYeOHbIX N HOBbIX CUTyaLUsX.

K xoHny o0yyenus B 8 kiacce y odyuaromerocs 0yay cpopMUpoOBaHbI cjieayloniue
NnpeaMeTHbIC pe3yJbTaThbl 10 XUMHHU:

pacKpblBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHSATWIA: aTOM, MOJEKYNa, XUMUYECKUI
3/1eMEHT, MNPOCTOe BELLEeCTBO, CMOXKHOe BeLeCcTBO, CMeCb (OAHOPOAHAA W HEeOAHOPOAHas),
Ba/IEHTHOCTb, OTHOCUTENbHAA aTOMHas M MOJIEKYNsipHas macca, KONMYeCcTBO BELLECTBa, MOJb,
MONSipHas Macca, mMaccoBast A0MS XMMUYECKOro 3/71eMeHTa B COEAUHEHUMN, MONSAPHbIA 06bEM,
OKCWA, KMCNOTa, OCHOBaHMe, COfb, 3/1eKTPOOTPULATENbHOCTb, CTENEHb OKUCEHUS, XUMUYECKas
peakuus, Knaccuukaums peakumin: peakuMn COeAUHEHWS, PeakuMn pasnoXKeHus, peakuum
3aMeLLeHmnst, peakuum 06MeHa, 3K30- 1 3HAOTEPMMYECKME peakLumn, TEMN0BOM a(eKT peakumm,
AAP0 aToMa, 3M1EKTPOHHBIV CNOI aToMa, aTOMHas opbuTasnb, paguyc aToMa, XMMUYECKas CBA3b,
nonsipHasi U HenonspHas KoBaJleHTHas CBA3b, MOHHaA CBSA3b, MOH, KAaTWMOH, aHWOH, PacTBop,
MaccoBast o4 BellecTBa (MPOLEHTHas KOHLEHTpauus) B pacTBOpE;

WNNKOCTPUPOBaTL B3aMMOCBSI3b OCHOBHbLIX XMMWYECKUX MOHSATUIA U NPUMEHSTb 3TW
MOHATUSA NPV ONUCaHWUK BELLECTB W UX NPEeBPaLLEHWIA;

MCNONb30BaTb XMMWYECKYHD CUMBO/IMKY AN COCTaBleHUst (hopMy/n  BELECTB W
YPaBHEHUIA XUMUYECKUX PeaKLNiA;

OnpeaensTb BaleHTHOCTb aTOMOB 3/1EMEHTOB B OGWHAPHbIX COEAMHEHMUSX, CTeneHb
OKMCNEHWS 3/IEMEHTOB B GMHAPHbIX COEAMHEHMAX, NPUHAANEXHOCTb BELLECTB K ONpeaeiéHHOMY
Knaccy COefMHEeHMIn No gopmynam, BWA XUMMYECKOW CBA3WM (KOBa/leHTHas M WOHHas) B
HEOPraHNYeCKNX COBANHEHNSIX;

packpbiBaTb cMmbicn [lepuopnyeckoro 3akoHa [./1. MeHpeneeBa: [eMOHCTPUPOBaTb
MOHMMaHMe NePUOANYECKOI 3aBUCUMOCTI CBOMCTB XMMUUECKNX 3/IEMEHTOB OT UX MOJOXKEHMS B
Mepnoanyeckoin cncTeme, 3aKOHOB COXPaHEHMS MacChl BELLLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-
MOJEKYNISIPHOr0 Y4eHUs, 3aKoHa ABOragpo, OMMCbIBaTb M XapakTepu3oBaTb TabnMuHyO hopmy
MepnoanyecKoin CUCTEMbI XUMMUYECKMX 3/IEMEHTOB: pasnnyaTb MOHATUA «rnaBHas MOArpynna
(A-rpynna)» un «noboyHas noarpynna (b-rpynna)», Manble 1 60nblINE NEPUOAbI, COOTHOCUTD
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0603Ha4eHNs, KOoTopble MMetoTcs B Tabnmue «Mepuognyeckas cuctema XMMMUUECKNX 3/1EMEHTOB
0.1, MeHpeneeBa» C YAC/IOBbIMY XapaKTEPUCTMKaMW CTPOEHUA aTOMOB XMMUYECKUX 3/1EMEHTOB
(cocTas 1 3apag a4pa, 06LLee YMCO 3NEKTPOHOB U pacrpefefieHne UX Mo 3/1EKTPOHHBIM C/IOAM);

KraccuuumpoBaTb XMMUYECKME 3/1EMEHTbI, HEeOpraHWYeckune BELLEeCTBa, XMMUYECKue
peakuun (No YUCy 1 COCTaBy y4acCTBYHOLUMX B PeakLmn BELLECTB, MO TEMI10BOMY 3PMEKTY);

XapakTepn3oBaTh (OMMCbIBaTb) 06LIME XMMWUYECKMe CBOMCTBA BELLECTB pPa3/INYHbIX
K/laccoB, MOATBEPXasa OnucaHve nprvMepaMu MONEKY/APHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKUX peakLuii;

MPOrHo3vMpoBaTbL CBOMCTBA BELLECTB B 3aBMCUMMOCTM OT MX KA4yeCTBEHHOro COCTaBa,
BO3MOXHOCTM NPOTEKAHWS XMMUYECKMX NPeBPaLLEHNI B Pa3NYHbIX YCNOBUSX;

BbIUYMC/IATL OTHOCUTENbHYKO MOMEKYNAPHYHO M MOJIAPHYKO MacChl BELLEeCTB, MacCcoBYH
[0/ XMMUYECKOr0 3/1eMeHTa Nno (hopMyne COeANHEHNSA, MacCOBYIO [O/H0 BELLECTBa B pacTBOpE,
MPOBOAUTL PACYETbI M0 YPaBHEHUIO XMMUYECKOW peakuuu;

NPYMEHSATb OCHOBHble OMepauuMn MbICIUTENbHON AeATENbHOCTU - aHan3 U CUHTES,
CpaBHeHWe, 0000LleHVe, cUCTEMATU3aUUIO,  KMacCU(UKauMIO,  BbISBIEHWE  MPUYMHHO-
CNeICTBEHHbIX CBA3EW - A4/11 M3YYeHUs CBOMCTB BELLECTB U XMMUYECKUX peakuuid, eCTECTBEHHO-
HayyHble MeToAbl MO3HaHMA - HabNLeHVEe, W3MepeHue, MOAENMPOBaHVE, 3KCMEPUMEHT
(peanbHbIn 1 MbICNIEHHbIN);

CnefoBaTb  NpasBwWnaM  MOSb30BaHUA  XMMWYECKOW Mocyfod  u  1labopaTopHbIM
obopysoBaHMEM, a TakXke [MpaBuiaM O06palleHNss C BewecTBamy B COOTBETCTBUM C
WHCTPYKUMAMW MO BbINO/HEHNIO 1a00PAaTOPHbIX XUMWYECKUX OMbITOB MO MOMYYEHUIO W
cobvpaHnIo ra3oo6pasHbiX BellecTB (BOLOPOAA M KWCMIOPOAa), NMPUroTOB/EHUIO PacTBOPOB C
onpeaenéHHoOM MacCOBOM [oneli pacTBOPEHHOrO BeLLeCTBa, MNJaHMPOBaTb M NPOBOAUTH
XUMWYECKME 3KCMEPUMEHTBI MO Pacro3HaBaHUIO PacTBOPOB LUENOYeld U KUCIOT C MOMOLLbIO
NHANKATOPOB (NakMyc, PeHoNMTanenH, METUIOPaHX 1 ApYrue).

K xonny o0yuenusi B 9 kiaacce y o0yuawierocs 0yay cGopMupoOBaHbI CJIeayllue
NnMpeaAMETHLBIC PE3YJbTAaThI 110 XUMHU:

PacKpblBaTb CMbIC/T OCHOBHbIX XWMWYECKUX MOHATUIA: XUMUYECKUIA 3/IEMEHT, aToM,
MOJIEKYNa, WOH, KaTWOH, aHWOH, MNPOCTOE BELLECTBO, C/IOXKHOE BELLECTBO, BaIeHTHOCTb,
3NIEKTPOOTPULLATENBHOCTb, CTEMeHb OKUCMEHUSA, XUMUYECKas peakuumsi, XMMUYecKas CBA3b,
TErn0BON APMEKT peakuyu, Mo/b, MOJISIPHBIA 06BEM, PaCTBOP, 3N1EKTPONNUTbLI, HENIEKTPONUTI,
ANEKTPONNTMYECKAA [uccoumauns, peakumyM WMOHHOrO O6MeHa, KaTaim3aTop, XMMWUYecKoe
paBHOBecve, 06paTvMble U HeobpaTUMble peakuuu, OKWUCIUTENIbHO-BOCCTAHOBUTE/bHbIE
peakuun, OKUC/UTEeNb, BOCCTaHOBWUTE/b, OKWC/IEHWE W  BOCCTaHOB/IEHWE, aN/I0TPONuS,
am(OTepPHOCTb, XMMUYECKas CBA3b (KOBASIEHTHAsA, MOHHAsA, MeTa/l/INyeckas), KpucTasimyeckas
PeléTKa, KOppo3us METa/l/ioB, CrjaBbl, CKOPOCTb XWMUYECKOW peakuuun, npesesbHo
fonyctmasn KoHueHTpaunsa MNAK BeLecTsa;

WNKOCTPUPOBATL B3aMIMOCBS3b OCHOBHbLIX XUMWUYECKMX MOHATUA U MPUMEHATb 3TW
MOHATMSA MPY ONUCAHUN BELLECTB U UX MPEBPALLEHNIA;

MCNONb30BaTb XMMWYECKYHD CUMBOMWKY [J/19 COCTaB/leHUA (HOPMY/N BeLEeCTB WU
YPaBHEHWI XUMUYECKNX peakLuii;

OnpeaenaTb Ba/IEHTHOCTb U CTeNeHb OKUCNEHNS XUMUYECKNX 3IEMEHTOB B COEAMHEHMNAX
pas/IM4YHOro COoCTaBa, MPWHALNEXHOCTb BELLECTB K OMNpefenéHHOMY Knaccy COeAMHEHWA Mo
(hopmynam, B, XMMUYECKOIN CBSA3N (KOBaIEHTHAsA, MOHHasA, MeTa//IMYeCKas) B HEOPraHNYeCKmX
COeUHEHNAX, 3apAL UOHA MO XUMMUYECKOWN (hopmMyne, XapakTep cpefbl B BOAHbIX pacTBOpax
HEeopPraHNYeCcKnxX COeANHEHNI, TUM KPUCTANIINYECKOW PeLLIETKN KOHKPETHOMO BELLECTBa;

packpbiBaTb cMbIc Nepuognyeckoro 3akoHa [./1. MeHzeneesa 1 JleMOHCTPUPOBATL Ero
MOHVMaHVe: OMUCbIBaTb W XapakTepu3oBaTb TabnAMyHyto ¢opmy [leprnognyeckoin cuctemsl
XUMUYECKNX 3/IEMEHTOB: pa3nyaTb MOHATUA «rnaBHas nogrpynna (A-rpynna)» n «noboyHas
noarpynna (b-rpynna)», manble U 60/blUMe NEPUOLbl, COOTHOCUTbL 0603HAYEHUS, KOTOPble
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MMeKTCA B Nepuofuyeckoil Tabnuue, C YWUCMOBbIMU XapakTepuCTUKamy CTPOEHWUS aTOMOB
XUMWYECKMNX 3/1EMEHTOB (COCTaB M 3apaf Af4pa, obLiee YMCNO 3M1EKTPOHOB U pacrpefenieHne nUx
M0 3M1EKTPOHHBIM CNOSAIM), 0O6BACHATbL 06LLME 3aKOHOMEPHOCTU B M3MEHEHWNW CBOWCTB 3/1EMEHTOB
M UX COeaUHEHWI B npedenax ManblX NeprofoB U rNaBHbIX MOAMPYNN C YY4ETOM CTPOEHMS UX
aTOMOB;

KnaccuuumpoBaTb XUMUYECKME 3/IEMEHTbI, HeOpraHUYecKune BeLLecTBa, XMMUYeCKMe
peakuuy (N0 YMCy 1 COCTaBY Y4YacTBYHOLLMX B peakLmun BELLecTB, Mo TensoBoMy aeKTy, no
M3MEHEHMIO CTeMNeHel OKUCNEHNA XUMUYECKNX 3/1EMEHTOBY);

XapakTepu3oBaTb (OnucbiBaTb) 00LWME WU crieunryeckme XMMUYECKMe CBOICTBA
MPOCTbIX Y CMIOXHbIX BELLECTB, MOATBEPXKAAsA ONuMcaHve npuMepamm MONEKYNAPHbIX Y MOHHBIX
YPaBHEHWIA COOTBETCTBYHOLMX XUMUYECKNX pPeaKkLnii;

COCTaB/IAITb YPaBHEHWNS 3NEKTPOMTUYECKOA AMCCOLMaLUM KUCOT, LUeNoYeldl 1 cone,
MONHblE W COKPALLEHHbIE YpaBHEHWUS peakuuiAi WOHHOrO OOMeHa, YpaBHeHUs peakuuin,
MOLTBEPXKAAIOLLMX CYLLECTBOBAHWE FEHETUYECKON CBA3M MeXAy BeLlecTBaMy PasInyHbIX
K/1accos;

pacKpbiBaTb CYLLHOCTb OKUC/IUTENIbHO-BOCCTAHOBUTE/bHbLIX Peakuuii  MoCcpeLCTBOM
COCTaB/NEHMS 3MIEKTPOHHOI0 6anaHca aTUX peakLmia;

MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTU OT WX CTPOEHWS, BO3MOXHOCTM
NPOTEKaHWS XMMUYECKMX NPEBPALLEHNI B Pa3INYHbIX YCNOBUSAX;

BbIYMC/IATL OTHOCUTENBbHYIO MOJMEKY/ISPHYI0 M MOJIAPHYKO MacChl BELLEeCTB, MacCOoBYHO
[0/110 XMMWUYECKOTr0 3/1IeMeHTa Mo (hOpMYy/e COeJMHEHNS, MAaCCOBYIO [0/1H0 BELLECTBA B PacTBOpE,
MPOBOAUTL PaCYéTbI M0 YPABHEHUIO XMMUYECKOW peakuuu;

cobnogate  npasuna  MNosfb30BaHWA  XUMWUYECKOW nocyfod U 1labopaTopHbIM
obopyzsoBaHMeEM, a TaKkxKe npasuna obpalleHns ¢ BeLecTBaMy B COOTBETCTBUM C UHCTPYKLUMAMU
MO BbINOMHEHNIO /1A00PATOPHLIX XUMMWUYECKUX OMbITOB MO MOMYYEHUIO W COBMPaAHMIO
razoobpasHbIX BeLLeCTB (aMMuaka 1 yrneKucnoro rasa);

MPOBOAWTL peakumu, MOATBEPXAAtOLLME KAYECTBEHHbIN COCTaB Pa3/IMYHbIX BELLECTB:
pacro3HaeaTb OMbITHbIM MNYyTEM X/0puAGPOMUA-, MOAMA-, KapboHaT-, (ocgar-, Cuamnkar-,
cynbthat-, TMAPOKCUA-MOHbI,  KaTMOHbl  aMMOHMSi M WMOHbl  U3YYEHHbIX  METasNoB,
MPUCYTCTBYHOLLME B BOLHbIX PaCTBOPax HeOpPraHWYeCKnX BELLECTB;

NPUMEHSATb OCHOBHble OMepauun MbIC/IUTENIbHON [eATENbHOCTU - aHaInu3 U CUHTES,
CpaBHeHMe, 0006LLeHME, CUCTEMATU3ALMIO, BbISIB/IEHWE NMPUYNHHO-CNELCTBEHHbLIX CBS3EN - A/1s
N3y4eHNs CBOMCTB BELLECTB Y XUMUYECKMNX PeaKLMii, ECTECTBEHHO-HAay4YHble METOAbI MO3HAHWS -
HabnofeHne, U3MepeHne, MoAeIMPOBaHNe, SKCNEPUMEHT (peasibHbIiA U MbICNIEHHbIN).

2. Conepkanue yueOHOro npeamera
8 kirace
Pa3gen 1. OcHoBHbIe MOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX

npeacrasJieHuii) (53 u)

MpegMeT XuMnUn. XUMUS KaK 4acTb eCTeCTBO3HaHMA. BellecTBa 1 ux ceolictea. MeTogpl
MO3HaHWA B XUMWW: HabnwgeHWe, 3KcrnepumeHT. [Mpuémbl  6Ge3onacHoW paboTbl ¢
obopypoBaHueM 1 Bewectsamu. CTpoeHMe niaMmeHu.

YuncTble BewlectBa M cmecn. Cnocobbl OYMCTKU BELLECTB: OTCTamBaHWe, ()MbTPOBaHUe,
BbiNapuBaHue, xpucmaniuszayus, oucmuaiayus. PUSNYECKME U  XUMWUYECKUe HABMeHUS.
Xumuyeckune peakumu. TMpU3HaKM XUMUYECKUX peakuuMid U YCNoBUSA BO3HUKHOBEHUS W
TEYEHNA XMMMNYECKNX peakLuii.

ATOMbI, MONeKynbl U MOHbI. BellecTBa MONMEKYNAPHOTO U HEMONEKYNAPHOIo CTPOEHMUA.
KpucTtannnuyeckue n amopgHble BelLecTBa.

Kpuctannmyeckne pewwéTkn: WMOHHasd, atoOMHas W MONeKynspHas. 3aBUCMMOCTb CBOWMCTB
BEWECTB OT TUMa KPUCT//IMYECKOA pPewweéTKn. [pocTble ¥ CMOXHble BELECTBa.
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XUMUYeCKNIA aneMeHT. MeTanbl U HeMeTanbl. ATOMHas eanHuLa Maccbl. OTHOCUTE/IbHAS
aToMHaa mMacca. A3blK XUMUW. 3HaKN XMMUYECKUX 3MEeMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewecTB. Xumuyeckue opmynbl. OTHOCUTENIbHAA MOseKynspHas macca. KayecTBeHHbIA U
KOMIMYeCTBEHHbIV COCTaB BeLLeCTBa. BbluncneHna no xuMuyecknm gopmynam. Maccosas gons
XUMNYECKOro 3/1eMeHTa B CNOXKHOM BeLLEeCTBe.

BasleHTHOCTb XMMWYECKMX 3neMeHTOB. OrnpeaeneHne Ba/IeHTHOCTM 3/1EMEHTOB MO (hopmy/e
OVHapHbIX coefuHeHuin. CocTaBfieHNe XMMUYECKMX (OpMyn OUMHapPHbIX COEAMHEHMIA MO
Ba/IEHTHOCTM.

ATOMHO-MONEKYNAPHOE  y4yeHWe. 3aKOH COXpaHeHWd Maccbl BewlecTB. XXU3Hb ¢
pestenbHocTb M. B. JTomoHOCOBa. XMUYECKNE YpaBHEHMUSA. TUNbl XUMUYECKMUX PeakLUiA.

Kucnopos. Haxoxgenve B npupoge. [MonyyeHve Kkucnopoja B nabopatopuvt 1
MPOMBILLIEHHOCTN. Pu3nyeckne M XMMUYECKMe CBOCTBA Kucnopoga. [opeHue. OKcuabl.
MpumeHeHne Kucnopoga. KpyrosopoT Kucnopoaa B npupoge. O30H, annoTponunsa KUCnopoaa.
Bo3gyx v ero coctaB? 3awiuta aTMOCHEPHOro BO3ayxa OT 3arpsa3HeHWiA.

Bogopoag. HaxoxpgeHve B npupoge. [lonydeHwe Bofopoja B fabopatopum  u
MPOMbILLNIEHHOCTN.  ®PuU3NYecKMe U XMMUYECKMe CBOWCTBAa Bogopoja. Bopopon —
BOCCTaHOBUTENb. Mepbl 6e3onacHoOCTV Npu paboTe ¢ BOLOPOAOM. [NprMeHeHMe BOAOPOAA.

Boga. MeToabl onpegeneHns coctaBa BOAbl — aHann3 U CUHTe3. PU3MYeCKMe CBONCTBA
BoAbl. Bofa B npmpoge 1 cnocobbl eé oUnCTKU. Aapauma Bogbl. XMMUYECKMe CBONCTBA BOAbI.
[MpumeHeHVe BoAbl. Boga — pacTeBopuTesib. PacTBOPMMOCTL BeLLecTB B Bofde. MaccoBas [0/
pacTBOPEHHOrO BeLLecTBa.

KonunyecteeHHble OTHOLEHMA B XMMuK. Konnyectso Belectsa. Monb. MonsipHas macca.
3akoH ABoragpo. MonspHblii 06bEM ra3oB. OTHOCUTENbHas MAOTHOCTb rasoB. O6bEMHbIE
OTHOLLIEHMS ra30B MPU XUMUYECKUX peakLnsax.

BaxHeiiLmne Knaccbl HeOpraHNMYecKnUX coeauHeHnin. OKcufbl: cocTaB, Knaccuukaums.
OCHOBHble M KWUCMOTHble OKCUAbl. HoMeHKnatypa OKCUAO0B. PU3NYECKME U XUMUYECKMe
CBOWCTBa, MNOly4YeHMe N NPUMEHEHNE OKCUAO0B.

Mmopokenabl.  Knaccudgmkaumsa — rugpokemaoB.  OcHoBaHusa.  CoctaB.  LWénoun u
HepacTBOpMMble OCHOBaHMA. HomeHknatypa. ®Pusmyeckme u XUMUYECKME CBOMCTBA
OCHOBaHWW. Peakuusa HeWTpanusaumu. T[loflydeHMe W NPUMEHeHWe  OCHOBAHWUMN.
AMPOTEPHbIE OKCUAbI U TUAPOKCUbI.

Kucnotel. CoctaB. Knaccudmkaums, HomeHknatypa. ®Puanyeckne U XUMUYECKME
CBOMCTBA KWUCNOT. BbITECHUTENbHBIV PAL METa/0B.

Conn. CoctaB. Knaccudmkaums. HomeHknatypa. ®Pu3nyeckMe CBOWCTBA  CONEW.
PacTBOPUMMOCTb cOfell B Bofe. XMMUYeCKMe CBOMCTBa coneii. Cnocobbl NOyYeHUs COMeN.
MpuMeHeHne conen.

"eHeTMYeCKas CBA3b MEXAY OCHOBHbIMW KiacCamy HEOpraHMyeCKUX COeAUHEHNIA.

JemoucTpamuu. O3HaAKOM/IEHNe C 06pasyamy NPOCTbIX U CNOXHbIX BellecTB. Cnocoobbl
OYMNCTKU BeLLleCTB: Kpuctanamsaums, AncTunnauus, Xpomarorpapus. OnbIThI,
MOATBEPXKAAOLLLME 3aKOH COXPaHEHNA MacChl BELLECTB.

MonyyeHne wn cobupaHve KUCNopoLa METOLOM BbITECHEHWUA BO34yXa, METOLAOM
BbITeCHeHMS BoAbl. OnpefeneHne coctasa Bo3gyxa. Konnekuuu HepTv, KameHHOro yrns u
MPOAYKTOB NX NepepaboTKu.

MonyuyeHne Bogopofa B annapare Kwunna, npoBepka BOAOPOAa Ha YMCTOTY, ropeHue
BOZAOPOLa, CobupaHne BOLOPOSA METOLOM BbITECHEHWNSA BO34YyXa U BOAbI.

AHanun3 Boabl. CMHTE3 BOAbI.

3HaKOMCTBO C 06pasLamu OKCUA0B, KACOT, OCHOBaHWIA U coneld. HeliTpanmsaums wenoym
KMCNOTOIN B NPUCYTCTBUUN MHAMKATOPA.

JlaGopaTopubie onbITbl. PacCMOTPeHWe BELWeCTB C  Pas/IMYHbIMK - (IU3NYECKUMM
cBoncTBaMu. PasfenieHre CMecu C NOMOLb0 MarHuUTa. MpumMepbl GU3NYeCKUX U XUMUYECKUX

8



ABNEHUIA. Peakumun, WANKOCTPUPYIOLWME OCHOBHbIE MPU3HAKM  XapaKTePHbIX  PeakLuid.
Pa3noXeHune ocHOBHOro kapb6oHata meau(ll). Peakuns 3ameLLieHns Meu dKene3oMm.
O3HakoMneHve ¢ obpasLamu OKCUL0B.
MonyuyeHne BOAOPOSA W M3YYeHUe ero CBOWMCTB. B3ammopgeicTerne BOLOPOAA C OKCUAOM
megu(lIl).
OnbITbl, NOATBEPXAAOLLME XMMUYECKNE CBONCTBA KUCNOT, OCHOBaHWIA.
IIpakTyeckue padoTnl
e [lpaBuna TexHWKW Ge3omacHOCTM Mpy paboTe B XMMUYECKOM KabUHEeTe.
O3HakomneHve ¢ nabopaTopHbIM 060pYL0BAHUEM.
e OuunCTKa 3arpsA3HeHHO NOBapeHHON CONW.
e [lony4yeHwe 1 CBOICTBa K1CIOPOAA.
e [lony4yeHvie BOLOPOAA M UCCNELOBaHNE €ro CBOMCTB.
e [lpurotoBneHne pacTBOPOB COME C  OMNPedeneHHOM  MaccoBOi  [onei
PacTBOPEHHOIO BELLECTBA.
e PelleHMe  3KCNepuUMEHTaNbHbIX 338434 No  TeMe  «OCHOBHble  Knacchl
HEeopraHN4YeCcKnxX COeaNHEHNI».

Pacuernbie 3agauu. BblUMCNeHMEe OTHOCWUTE/ILHOW MOJEKYNAPHON MacChbl BellecTsa Mo
(hopmyne. BblumcneHne MaccoBOil A0NM 3EMEHTA B XMMWUYECKOM COeAMHEHUWN. Y CTaHOBNEHME
npocTeiLLein (opMy/ibl BELLLECTBA MO MacCOBbIM L0/IIM 3/1EMEHTOB.

Haxo)kaeHne MaccoBOi [0/1M paCTBOPEHHOMO BELLECTBa B pacTBOpe. BblumcneHne macchbl
PacTBOPEHHOI O BELLECTBA U BOAb! 15 NPUTrOTOB/IEHNSA PacTBOpa ONpefeeHHON KOHLEeHTpauum.

OO6beMHble OTHOLLEHUS Fa30B MPU XUMUYECKNX pPeakLmsX.

BbluMCneHns no XUMWYECKUM YpaBHEHUsSIM Maccbl, 06beMa M KONMYeCcTBa BeLlecTBa
OLHOro M3 MNPOAYKTOB peakuuMu Mo macce WCXOLHOro BeLectsa, 00bemMy WM KOMUYeCTBY
BeLLecTBa.

Pasgen 2. Ilepuoanyeckuii 3aKOH U MePHOANYECKAs] CHCTEMa XUMHYECKHUX 3J1eMEeHTOB
. A. MenpaesaeeBa. Ctpoenue atoma (7 4)

MepBOHaYasibHble MOMbITKA KNacCu(mKaLmm XMMUYECKUX 3/1eMEHTOB. NOHATME O rpynnax
CXOfAHbIX 3MEMEHTOB. ECTECTBEHHble CEMeNCTBa LIEeIOYHbIX MeTa/l/lIoB U raforeHos.
bnaropogHble rasbi.

Meprogunuecknin 3akoH . WN. MeHpaeneeBa. lMepuoanyeckas cucteMa Kak eCTECTBEHHO-
HayyHas Knaccuukaums XUMWYECKUX 371eMeHTOB. TabnmuHas opma npeacTaBieHuns
Knaccupukaumm XMMUYeCKMX 3nemeHToB. CTpyKTypa Tabnuubl «llepuopnyeckas cuctema
Xnummn4yeckux anemeHtos . . MeHaeneeBa» (KopoTkas opma): A- 1 b- rpynnbl, Nnepuogbl.
®un3nMYeCKNIA CMbIC/T MOPALKOBOrO 3/1EMEHTa, HOMepa nepuoga, Homepa rpynnbl (g0
anemMeHTOB A-rpynn).

CTpoeHve aToma: A4pO W 3N1eKTPOHHas 060n04ka. CocTaB aTOMHbIX ffep: NPOTOHbI U
HeWTPOHbI. V30ToMbl. 3apsas aTOMHOIO f4pa, MacCoBOe YMC/0, OTHOCUTE/IbHAA aTOMHAs mMacca.
CoBpeMeHHas (hOpMY/IMPOBKa MOHATUSA «XUMUYECKNIA 3NIEMEHT».

AneKTpoHHas 060/104Ka atoma: MoHATME 00 3HepreTU4eckKOM YpoBHE (3/IEKTPOHHOM
CNnoe), ero EmMKOCTW. 3ano/iHeHMEe 3/IEKTPOHHbLIX CN0EB Y aTOMOB 3/1EMEHTOB MepBOro -
TpeTbero nepnogos. CoBpeMeHHas (hOpMyIMPOBKa NepuoanNYecKoro 3akoHa.

3HayeHne nepmoamnMyYeckoro 3akoHa. HayuHble pgoctwxkeHus [. WN. MeHpeneesa:
ncnpaB/ieHNe OTHOCUTENbHbLIX aTOMHbIX Macc, npeackasaHwe CyLeCTBOBaHWSA HEOTKPbITbIX
3M1EMEHTOB, NEPeCTaHOBKM XMMUYECKUX 3IEMEHTOB B Mepuoanyeckon cucteme. XXusHb u
peatenbHoctb [. V. MeHaeneesa.



Pasgen 3. Ctpoenue BemecTBa. XumMuueckas cBsizb. (84)
SI'IEKTpOOTpVILI.aTeJ'IbHOCTb XUMUYECKNX 3n1emMeHToB. OCHOBHbIE BUAbI XUMUYECKOWN CBA3MN:
KOBa/IEHTHasA HEMosApHas, KOBa/leHTHas NonspHas, MOHHas. BaleHTHOCTb 3/1EMEHTOB B CBeTe
3ﬂ€KTpOHHOI7I Teopuwn. CTerneHb OKUCNEHUS. Flpanma onpegeneHna CTerneHn OKWUCeHnAd
3/1eEMEHTOB.
Nemoncrpanuu. CONOCTaBNEHNE  (DU3MKO-XUMUYECKUX  CBOWCTB  COEAUHEHWIA C
KOBA/IEHTHLIMW Y NOHHBLIMW CBA3AMMU.

9 KkJacc
Pasgen 1. MHoroo6pa3ue XuMHYECKUX peaKkmuii

Knaccuukaums XMMUYECKUX peakuuin: peakuum COefUHEHUs, PasfoXeHUs, 3aMeLLeHuns,
obMeHa. OKMCNUTE/IbHO-BOCCTAHOBUTE/IbHbIE — peakuun. -OKUCInTeNb, BOCCTAHOBUTESD,
MPoLeccbl OKWUCNEeHWUS W BOCCTaHOB/eHUA. CoCTaBfieHWe YpPaBHEHWI  OKUC/IUTE/bHO-
BOCCTaHOBMWTE/IbHbIX peakLuii C NOMOLLbIO METOAA 3/IEKTPOHHOI0 6anaHca.

Tennosble 3MMEKTbI XUMUYECKUX peakuuid. IK30TEepMUYECKMe W IHLOTEPMUYECKME
peakunn. TepMOXrMUYecKre ypaBHEHMS. PacyéTbl Mo TEPMOXMMUYECKUM YPaBHEHUAM.

CKOpOCTb XUMWYECKUX peakuuin. dDakTopbl, BAUAIOLME Ha CKOPOCTb XUMUYECKUX
peakuuii. MepBoHaYanbHOE NpeacTaB/ieHne 0 KaTtanmse.

Ob6paTtuMble peakumn. MoHATME O XMMUYECKOM PaBHOBECUM.

XUMUYeCKMe peakumMn B BOAHbIX pacTBOpax. ONEKTPONIUTbl U He3NeKTPONUTbl. OHBI.
KaTvoHbl 1 aHWOHbI. [uopamnas meopusi pacmeopos. INEKTPONUTUYECKAA AuMccoLmaumns
KWUCNOT, OCHOBaHWUW W coneil. Cnabble N CUMbHble 31EKTPONUTLI. CTeneHb Auccounaumm.
PeakuMn WOHHOro Oo6MeHa. YC/OBMSA TeYeHUs peakuuMil WMOHHOro ob6MeHa [0 KOHUa.
XUMWUYECKMe CBOMCTBA OCHOBHbIX K/1aCCOB  HEOpPraHWYeCKMX COeAUHEHMI B CBeTe
npescTaBneHniA 06 3M1EKTPOIMTUYECKON AMCCoLMaLMn U OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIX
peakumsx. MoHATVE O rMaponn3e Conein.

HemoucTpamuu. [prMepbl 3K30- 1 3HLOTEPMUYECKNX PeaKLWiA.

B3avmMogeiicTBMe UMHKA C  CONAHOWA M YKCYCHOW Kucnotamu. Bsaumopgeincrsme
rpaHy/IMPOBaHHOMO LMHKA W LIMHKOBOW NblX € CONSHOM KWUCNOTOW. B3aumopeincTeme okcuaa
meau (I1) ¢ cepHOW KUCNOTOI pa3HO KOHLEHTpaLuuy Npu pasHbix TeMnepatypax. fopeHue yrns
B KOHL,EHTPUPOBAHHOM a30THOM KWCoTe. FopeHune cepbl B pacn/iaB/ieHHOM CeTpe.

McnbiTaHne pacTBOPOB BELLECTB Ha 3MIEKTPUYECKYHD MPOBOAMMOCTb. [BWXKEHME WMOHOB B
3N1eKTPUYECKOM MOfe.

JlaGopaTopubie onbIThI. PeakUuy 06MeHa MeXay pacTBopamu 3/1eKTPOIUTOB.

IIpakTnuyeckue padoThl.

e VI3yyeHue BUAHUA YCNOBUIA NPOBELEHNSA XMMUYECKON peakL M Ha ee CKOPOCTb.
e PelleHne 3KcnepMMeHTaNbHbIX 3a4a4 No Teme «CBOWCTBA KUCNOT, OCHOBAHWIA, Coneli
KaK 3/1eKTPO/INTOB.
Pacuernblie 3a1a4un. BbluncneHne N0 TEPMOXMMMUYECKMM YPaBHEHMSIM PeakLWiA.
Pasgen 2. Muoroo6pasue BeuniecTn

HemeTannbl. [anoreHbl. [10N0XeHME B NEPUOANYECKON CUCTEME XUMUYECKUX
3N1EMEHTOB, CTPOEHME UX aTOMOB. HaxoxieHue B npupoge. ®usnyeckne n Xmmmyeckue
CBOWCTBaA ranoreHoB. CpaBHUTENbHAA XapaKTEPUCTNKaA ranoreHoB. MonyyeHne 1 NpuMeHeHme
raforeHoB. Xnop. Pu3nyeckne U XUMUYeCKMe CBOMCTBa Xnopa. [pvMeHeHWe Xnopa.
Xnoposogopod. dusnyeckne cBoicTea. [lonyyeHne. ConsiHas Kucnota M eé  conw.
KauecTBeHHas peakuma Ha X10pUA-MOHbI. Pacno3HasaHme X0puaoBs, 6poMuaoB, NOANLO0B.
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Kucnopog wn cepa. [MonoxeHne B MEPUOAMYECKON CUCTEME XUMUYECKUX 31IEMEHTOB,
cTpoeHne wux artomoB. Cepa. Annotponus cepbl. PU3NYECKME W XMMUYECKME CBOMCTBA.
HaxoxxaeHne B npupoge. lMpumMeHeHne cepbl. Ceposogopod. CepoBofopofHas Kuciota n eé
conu. KayecTtBeHHas peakums Ha Cynb@ua-noHbl. Okeug cepbl(1V). dusnyeckme n XMMn4yeckme
ceolicTa. MpumeHeHne. CepHucTas kucnota u eé conu. KadecTBeHHas peakums Ha CynbguT-
noHbl. Okcmpg cepbl(VI). CepHas Kucnota. XUMMYECKMe CBOMCTBA pa3baBneHHOW W
KOHLIEHTPUPOBaHHOW CepHOM KMCNOTbl. KayecTBeHHas peakums Ha CYNnb(aT-uoHbI.
XVMUYeCKre peakuum, nexalme B OCHOBE NOMYYeHUs CEPHOM KUCNO0TbI B NPOMbILLIEHHOCTN.
MpyMeHeHNe CEPHOIN KUCNOTHI.

A30T 1 thocthop. MonoxxeHe B NEPUOLNYECKON CUCTEME XMMUYECKNX 3NIEMEHTOB, CTPOEHME
X atomoB. A30T, (PU3MYECKME W XMMWYECKMe CBOWCTBA, MOMyYeHWE W TMPUMEHEHMe.
KpyroBopoT a3oTa B npupoge. AMMUaK. Pu3nMYeCKMe U XMMUYECKMEe CBOICTBA aMMMaka,
nonyyeHue, npumeHeHne. Conv aMMoHuMs. A30THas KucoTta u eé ceoincTea. OKUCIUTENbHbIE
CBOICTBA a30THOM KMCMOTbI. MonyyYeHne a30THOM KWUCNOTbl B nabopaTopun. XumMmyeckue
peakuumn, nexawime B OCHOBE MOMyYEHWS a30THOM KUCNOTbl B MPOMbIWAeHHOCTU. [Mpu-
MeHeHVe a30THOM KMCNoTbl. Conyv a30THOW KWUCNOTbl U WX MpPUMeHeHWe. A30THble
yLo6peHus.

docthop. Annotponus gocgopa. Pusnyeckne U XMmMnyeckne ceoiicTea ochopa. Okeung
(ocgopa(V). dochopHas kucnota u eé conn. PocqopHble yaobpeHus.

Yrnepog v KpemHuid. TMofoXKeHNe B NEPUOSUYECKOA CUCTEME XUMMUYECKUX 3/IEMEHTOB,
CTPOeHMe UX aToMOB. YTepos. Annotponus yrinepoga. ®usnyeckre n XMMmMYeckme cBOMCTBa
yrnepoga. Agcopbuus. YrapHblid ras, CBOMCTBa U (DM3M0SIOTMYECKOe [eNCTBME HA OpPraHu3Mm.
Yrnekucnblid ras. ¥ronbHas Kucnota v eé conn. KayecTBeHHas peakums Ha kapboHaT-1oHbI.
KpyrosopoT yrnepoga B npupoge. OpraHnyeckue coeguHeHns yriepoaa.

KpemHuid. Okeng kpemHua(lV). KpemHuesas kucnota v eé conu. CTekno. LiemeHT.

MeTtansibl. [onoXeHve MeT//IOB B MEPUOSUYECKON CUCTEME XMMMUYECKUX 3/1EMEHTOB,
CTpOeHMe MX aToOMOB. MeTannuyeckas CcBsA3b. PU3MYECKMe CBONCTBA MeTannoB. Psg
aKTUBHOCTU MeTa/NIoB (3N1eKTPOXMMUYECKUIA pAL HANpsHXKeHWn MeTannos). XUMUYeCcKme
cBoicTBa MeTainos. O6LLMe cnocobbl NonyyveHns Mmetannos. Cniasbl METaOB.

LLenoyHble MeTaibl. [ONOXEHME LEMOYHbIX META/INIOB B NEPUOAUYECKON CUCTEME,
CTpOeHMe uX atoMoB. HaxoxpaeHwe B npupoge. Pusnmyeckme M XMMUYECKMe CBOMCTBA
LLEeI0YHbIX MeTaNoB. MpUMeHeHMe LWeNoYHbIX MeTan0B U UX COeMHEHW.

LLlenoyHo3emesibHble  MeTa/Uibl.  [10ON0XKEHWe  LWe/IOYHO3EMESIbHBIX — METaIIoB B
NepuoaNYeCcKo CUCTeMe, CTPOEHME UX aTOMOB. HaxoXaeHve B npupoge. MarHuin n Kaibuui,
NX BaXKHENLLNe coefiHeHMs. YKECTKOCTb BOAbI 1 COCOOLI €6 YCTpaHEHUS.

ANOMUHMWIA. T10N0XEHNE aNtOMUHWA B MEPUOAMYECKOM CUCTEME, CTPOEHWE ero atoma.
HaxoxpaeHne B npupoge. ®u3NYeCKMe U XMMUYECKMEe CBOWCTBA alOMUHUSA. TMpUMeHeHue
aNtOMUHNA. AMPOTEPHOCTb OKCUAA U TUAPOKCUAA aIFOMUHUS.

Xeneso. T[lonoxeHve >enesa B MEPUOLMYECKON CUCTEMe, CTPOeHME ero aroma.
HaxoxgeHve B npupoge. PuU3NYECKME U XUMUYECKMe CBOWCTBa >Xenesa. BaxHelive
COefIMHEHNWSA Xene3a: okcuabl, rugpokengbl u conu xenesa(ll) n >xenesa(lll), KauectseHHble
peakLmm Ha MoHbl Fe?* n Fe®".

JdemoHcTpaumu.

®un3myecKmne CBOMCTBA rasioreHoB. MonyyeHne X10POBOAOPOAA 1 PAaCTBOPEHUE Ero B BOJE.
AnnoTporHble Mogudukauum cepbl. O6pasLbl MPUPOAHBIX CYyNbMULOB 1 CYNb(AaToB.
MonyyeHne ammmaka 1 ero pacTsopeHue B Boge. ObpasLbl NPUPOAHbLIX HATPaTOB. O6pasLbl
NPUPOAHbLIX pochaToB. Mogeny KpUCTa/lIMUYeCKMUX peLleTok anvasa u rpacmra. O6pasibl
NpUPoAHbIX KapboHaToB. O6pasLbl NPUPOAHBLIX CUNMKaTOB. O6pasLbl BXKHEULINX COeANHEHNI
HaTpUA, Kanns, NPUPOAHbIX COEANHEHWUIA MarHus, KanbLms, pyg Xenesa, CoeAMHEHNI
aIlOMUHKA. B3aMMogecTBrE LWeNOYHbIX, LWeN0YHO3eME/IbHbIX MET/IIOB U a/IFOMUHNSA C BOLOIA.
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CoxuraHvie xKenesa B KAC/IOPOZE W XJ10pe.

JlaGopaTopHbie onbIThI. BbITECHEHME raloreHamMun 4pyr Apyra U3 pacTBOPOB UX COeANHEHUIA.
O3Hakom/ieHVe ¢ 06pasLamm cepbl U ee NPUPOLHbLIX CoeAMHeHN. KayeCcTBeHHbIE peakLmmn Ha
cynbug-, Cynb@uT- 1 CyNbgaT- MOHbI B pacTBope. B3avMogeincTame conein aMMoHUsA €O
Wwenoyvammn. KayecTBeHHas peakumst Ha YrneK1cnblii ras. KauecTBeHHas peakums Ha KapboHaT —
MOH. MonyyeHne rMapoKenaa aNtoMVHUA U B3aUMOZENCTBIME ero C KACMOTaMM U Le/loHaMu.
3yyeHne 06pa3LLoB MeTasI0B. B3avMogeincTene MeTansioB ¢ pacTBopaMu CONen.
B3anMmogeicTare MeTa/IN0B U altOMUHKSA C BOAOI. MonyyeHre rmgpokcnaa antoMmHUA 1
B3aVMO/ENCTBME ero ¢ KUCN0TaMm 1 Lienovamu. KayecTBeHHble peakuum Ha MoHbI xxenesa (11)
n enesa (I11).

IIpakTyeckue padoTsbl.

e [lony4yeHre CONSHON KUCNOTbI U U3YyYeHUe ee CBOMCTB.

e PellieHVe 3KCNepMMeHTa/IbHbIX 3afa4 Mo Teme « Kucnopog, v cepa»

e [lonyyeHre ammuaka 1 U3yyeHue ero CBOWCTB.

e [onyyeHune okenga yrnepoga (1V) nsyyeHume ero cBoincTs. PacnosHaBaHue

Kap6boHaTOB.

e PelleHne aKCnepuMeHTa/IbHbIX 3a4ay Mo Teme « MeTassbl U UX COeAUHEHNS».
PacuerHble 3a1a4u. BblUMCNEHNA NO XMMUYECKM YPaBHEHUAM Maccbl, 06beMa, Un
KO/IMYeCTBa OJHOr0 M3 MPOLYKTOB peaKLMm No Macce MCXOAHOIO BELLEeCTBa, 00beMy WK
KOMMYeCTBY BELLECTBA, COAEPXKALLEro Onpese/ieHHYI0 LOM0 NPUMECEN.

Pasgen 3. Kparkuii 0030p BakHeHIIIMX OPraHUYeCKHUX BellleCTB

MpeLMeT OpraHMYeckon XumMuu. HeopraHuyeckme © OpraHUYeckKue COeAUHEHUS.
Yrnepos — OCHOBa XW3HM Ha 3emse. OCOBEHHOCTM CTPOeHWUs aToMa Yriepoja B
OpraHnYecKnx CoefUHEHUSX.

Yrnesogopofbl. MNpefenbHble (HacbIWeHHbIE) yrnesofopoAbl. MeTaH, 3aTaH, nponaH —
npocTeiune npeAcTaBUTENN  NpefeNbHbIX  YreBofopofoB.  CTPYKTYpHble  popmyribl
YrneBofoposoB. FOMOMOrnyecKnii pag npesenbHbIX Yrnesofopoaos. Fomonorn. ®usnyeckue 1
XUMUYECKME CBOICTBA MNpefesibHbIX YrNeBofOpOAOB. Peakuuy TOpeHUs U 3aMeLLeHus.
HaxoxaeHne B Npupoje npesenbHbIX YrieBojopoos. MNMpumeHeHre MeTaHa.

HenpegenbHble (HeHaCbIWEeHHbIE) YrNeBOLOPOAbl. JTU/IEHOBLIA psAj  HenpedesbHbIX
YrneBoAoposoB. JITusieH. ®Pusnyeckre W XMMUYECKWME CBOMCTBA 3Tu/eHa. Peakuwus
npucoeavHeHns. KaueCcTBeHHbIE peakLmmn Ha 3TueH. Peakumsa nonnmepusaunn. MonmatuneH.
MprMeHeHWe 3TueHa.

AUETUNEHOBbIN psAf HenpefenbHbIX YrneBojoposoB. AueTuieH. CBOWCTBA aueTueHa.
MpyMeHeHNe aueTnneHa.

Mpou3BOAHbIE YrNeBOLOPOLOB. KpaTkuii 0630p opraHnyeckux COeAMHEHWIA: OLHOATOMHbIE
CNUpTbI (METaHo/, 3TaHO/T), MHOr0aTOMHbIE CNPTbI (3TUNEHTINKO/b, TMLEPUH), KAPOOHOBbLIE
KUCMOTbI (MypaBbMHas, YKCYCHas), CMIOXHbIe 3(hMpbl, XWpbl, Yrnesogbl (MH0K03a, caxaposa,
Kpaxman, Liensionosa), aMMHOKMCOThbI, 6enkun. Ponb 6eKoB B opraHu3me.

[MOHATME O BLICOKOMOJIEKYNIAPHBIX BelecTBax. CTPYKTypa noavMepoB: MOHOMEP, NONMEp,
CTPYKTYpHOe  3BeHO,  CTereHb  nonumepusauuun.  ToAnsTUNEH,  MOMMNPOMNUIIEH,
MOMBUHUNXNOPUA,.

Jemoncrpamuu. MoJeNn MOMeKy/l OpraHnuyeckux  COoeAuvHeHWn. TopeHne yrnesofopoLoB U
06Hapy>XeHMe NPOLYKTOB X ropeHus. MonyyeHve atnneHa. KayecTBeHHbIe peakLymn Ha 3aTU/IeH
PacTBOpeHMe 3TUI0BOIO CupTa B BoZe. PacTBopeHve ravuepuHa B Boge. MonyyeHve v
CBOWCTBA YKCYCHOW KMUCNOTbI. ViccnefoBaHne CBOVWCTB XMPOB: PaCTBOPUMOCTb B BOZE U
opraHu4yeckux pactsoputensx. KauecTBeHHas peakuus Ha rioko3y 1 Kpaxman. O6pasubl
U3genunii U3 NONM3TUNAEHa, NONMNPONUEHa.
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3. TemaTH4eckoe IVIAHUPOBAHME C ONpeAeIeHHEM OCHOBHBIX BH/10B Y4eOHOM
AesITeIbHOCTH

8 ki1ace

HaumenoBanue
pasnena

Yacel
y4eOHOro
BpeMeHH

Koa-Bo
KOHTPOJIb-
HBIX
padoTr

Kou-Bo
NpPaKTH-
YeCKHX
padoT

XapakTepucTuka
OCHOBHBIX BH/J0B
e TeJIbHOCTH

Paspen 1.
OCHOBHbIe
NMOHATUS XUMUM
(ypoBeHb aTOMHO-
MONEKYNSAPHBbIX
npegcTaBneHnin)

53

3

6

Pasiumuyate  npegMmeTbl  U3yYeHMs
ECTECTBEHHbIX HayK, MOHATUS «aTOM»,
«MOJIEKY/a», «XMMUYECKUIA

3/IEMEHT», «UOH, «4acTuLa»,
KUHOEKC», «KOIMMULMEHT», «CXeMa
XVMUWYECKON peakuum», «ypaBHEHWE
XVMUWYECKO peakunn». HabnopaTb
CBOWCTBA BELLECTB M UX U3MEHEHUS B
xofe XUMUYECKNX peaxuuii,
(hu3nueckme " XUMUYECKME
MpeBpalLeHns K3yYaeMblX BeLLECTB.
YunTbCs  NPOBOAUTL  XMMMWYECKUIA
aKcnepumeHT. VccnefoBaTh CBOMCTBA
M3yyaemblx BewecTB. Cobnogatb
npaswuia TEXHUKM 6e30MacHOCTM.
OnpegenaTb  NpU3HaKN  XUMUYECKUX
peakumiAi, OTHOCUTENIbHYID aTOMHYHO
Maccy W Ba&/IEHTHOCTb 3/1EMEHTOB,
COCTaB MPOCTEMLLNX COeUHEHNIA MO
nx XUMUYECKUM thopmynam.
dukcuposatb B TeTpaau
Habnoaemble MPU3HAKN XMMUYECKNX
peakumia.

Paspen 2.
Mepuognyecknia
3aKOH U
nepuoamnyeckas
cuctema
XNUMUYECKUX
anemeHToB A.U.
MeHgaeneesa.
CTtpoeHue aToMa.

Knaccuduumposatb U3yyeHHbIe
XVUMUWYECKME  3MEMEHTbI U UX
coeguHeHms. CpaBHWTb  CBOICTBA
BELLLECTB, NpMHagIexatmx K

pasHbIM Knaccam, XUMUYECKue
3/IEMEHTb! pasHbIX rpynn.
YcTaHaBMBaTb BHYTpU- n
MeXnpeaMeTHble CBA3N.
dopmynmposatsb NePUOANYECKII
3aKOH an. MeHpeneesa n
packpbIBaTb ero CMbICTI.
XapakTepu3oBarb CTPYKTYpY
nepuoanyeckoin Tabnmupl. Pasnuuatb
nepuogsl, A- 1 b- rpynnsi.

OO6bACHATL  (M3MYECKMIA  CMbICA
NOPSAKOBOr0O HOMepa XMMWUYECKOro
3MeMeHTa, HOMEPOB Fpynnbl

U nepuoja, K KOTOPbIM  3/1EMEHT
NpUHagNeXnT B MEPUOANYECKON
cucteme .. MeHpeneesa;
3aKOHOMEPHOCTW W3MEHEHNs CBOMCTB
3NEMEHTOB B Mpefenax  MabiX
nepvooB n A-rpynn.
dopmynmposatb orpegeneHuns
MOHATUA  «XUMUYECKUIA  3NMIEMEHT»,
«MOPALKOBbI  HOMEpP»,  «MaccoBOe
YMCNO», «M30TOMbI», «OTHOCUTE/IbHAS
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aToMHasi ~ Macca»,  «3/IeKTPOHHas
060/104Ka», «3MEKTPOHHbIA  CNOMA».
Onpegensitb ymcno MPOTOHOB,

HeliTPOHOB, 3/1EKTPOHOB Y aTOMOB
XUMUYECKMX 3/IEMEHTOB, UCMO/b3Ys

NepuoaNYecKyto Tabnuuy.
CocTaBnsiTb CXeMbl CTPOEHWSI aTOMOB
nepBbIX 20 3/1eMeHTOoB

ﬂepMOAMHeCKOﬁ CUCTEMbI 3/1EMEHTOB.
[Jenate ymo3akntoyeHne 0 xapaktepe

M3MEHEHNS]  CBOWCTB  XUMMWYECKMX
3/IEMEHTOB C YBE/NYEHUEM 3apsfoB
aTOMHbIX A4ep. VccnepoBathb
CBOMCTBA  MW3y4yaeMbIX  BELLECTB.
Habntogatb thmsmueckmne n
XUMUNYecKmne npeBpaLLeHust

M3yvaeMblX BellecTB. OnucbiBaTb
XUMUYECKME peakumu, Habnofaemble
B XO/e 3KCNepuMeHTa. Y4acTBOBaTb B
COBMECTHOM 06CYXXAeHUN
pe3ynbTaToB OMbITOB.

3 Pasgen 3. 8 2 - dopmynupoBaTb onpegeneHns
CTpoeHme MOHATUIA «KOBafleHTHasA HenosspHas
CBA3b»,  «KOBIEHTHasa  Mo/spHas
BELLECTBA. CBA3b», «MOHHAA CBA3b», «CTEMeHb
XuMunyeckas OKUCNEHNSI»,
CBA3b. «3N1eKTPOOTPULIATENILHOCTbY.
OnpegensTb TUM XMMWUYECKOW CBA3N B
COeMHEHNAX Ha OCHOBaHMM
XUMUYECKOR opmynbl. OnpegensTs
CTEMNeHb OKWCMEHUA 3N1EMEHTOB B
coefuHeHuax. CocTasnsTb POPMY/b
BELLECTB MO CTEMEHW  OKUC/IEHUS
anemeHToB. COCTaBNATL
CpaBHUTENbHLIE U 0bo6LatoLme
TabnLbl, CXEM.
VToro 68 5 6
9 kiace
Ne | HammeHoBaHme Yacol Koxa-Bo Kon-Bo | Xapakrepucruka
n/n pasaeiia Y4eOHOI0 | KOHTPOJIb- | IPAKTH- | OCHOBHBIX BH/I0B
BpPEeMEHHU | HBIX YEeCKUX | AeATeJbHOCTH
pador pador
1 Pasgen 1. 16 1 2 Knaccudguymposats XUMUYECKNE
MHorooGpasve peakumu. MNpuBoANTL MPUMEPSI
peakumMii KaXkgoro Tuna.
XMMqufKMX PacnosHaBaTb  OKMC/MTENIbHO-BOC-
peakuun CTaHOBUTE/bHbIE PeaKLUU.

OnpefensiTb OKUCAUTENb,
BOCCTaHOBUTE b, MPOLIECC
OKUC/EHWS!, BOCCTAHOB/IEHNS.
Hab6ntogatb 1 onucbiBaTb
XUMUYECKME PEaKLMM C MOMOLLbIO
€CTECTBEHHOr0 A3bIKa 1 A3bIKa XUMUM.
WccneaoBath 1 ONUCLIBATL YCIOBUS,
BAVAIOLLVE HA CKOPOCTb XMMUYECKOI
peakuumn. OnuckIBaTh YCOBUS,
BAVAIOLLE HA CKOPOCTb XMMUYECKOI
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peakuuu. MpoBoaWTL rPyNnoBbIe
HabMoAeHNS BO BPeMS NPoBeLeHUs
[LEMOHCTPALMOHHbIX OMNbITOB.
YyacTBoBaTb B COBMECTHOM
06CY)XKAEHUN pe3y/bTaToB OMbITOB.
CocTaBnsTb TEPMOXMMUYECKME
YpaBHeHUA peakumii. BelumncnaTb
TennoBoi ahheKT peakyum Mo eé
TEPMOXUMUYECKOMY YPaBHEHMIO.
O606LLaTL 3HaHKA 0 pacTBOpax.
MpoBoauTL HabNtOAeHNA 3a
MOBE/IEHVEM BELLECTB B pacTBOpax, 3a
XUMUYECKMI PEaKLUAMM,
NpOTEKAOLLMMU B PacTBOpax.
dopmynupoBsaTb onpegeneHns
MOHATUIA «3NEKTPONNUT,
«HE3NEKTPONNT»,
«3NIeKTPONIUTUYECKAA ANCCOLMaLms».
Wccneposath CBOICTBa PacTBOPOB
3/1EeKTPO/NTOB.

Cobntogatb npasuia TeEXHUKN
6e3onacHocTU. XapakTepu3oBaTb
YCMOBWS TEYEHMS peaKLnid B
pacTBopax 3/1eKTPONMTOB A0 KOHLA.
OnpefensaTb BO3MOXHOCTb
NpOTEKaHMs peakLMii MOHHOT o
o6meHa. MpoBoAWTL rPynnoBbIe
HaboAeHNS BO BPeMS; NMPOBESEHUS
[OEMOHCTPALMOHHBIX 1 1abopaTopHbIX
onbiToB. O6CYXKAaTh B rpynnax
pe3ynbTaTbl OMbITOB. O6BACHATL
CYLHOCTb peakLiuil MOHHOro 0BMeHa.
Pacno3HaBaTb M COCTaBMsATb  peakuumn
MOHHOI0 06MeHa.

Pasgen 2.
MHoroo6pasue
BeLLeCTB

43

O6BACHATL 3aKOHOMEPHOCTU M3Me-
HEHUsl CBOCTB HEMETa//IOB B
nepuogax v A-rpyrnnax.
XapakTtepu3osaTb rajioreHbl Ha
OCHOBE MX NOJIOXKEHUA B
nepvoguyeckoi cucteme . .
MeHpgeneeBa 1 0CO6GeHHOCTEN
CTPOEHMSA UX aTOMOB.

O6BACHATL 3aKOHOMEPHOCTU
M3MEHEHVS CBOICTB ra/IoreHoB no
nepuogy u B A-rpynnax.

OnwcbiBaTb CBOCTBA BELLECTB B X0
[EeMOHCTPALMOHHOIO 1
NabopaTopHOro aKcnepuMeHTa.
Cobntofatb TeXHWKY 6e30MacHOCTM.
Pacro3HaBaTb OMbITHbIM NyTeM
CONIAAHYIO KMC/OTY 1 €€ conu,
6pomuabl, Hoauapl.

Mcnonb3oBath NpUoBGPETEHHbIE
3HaHWS N YMEHWS B NPaKTUYeCKon de-
ATENbHOCTN W NOBCEAHEBHOM XXU3HU C
Lienbto 6e30nacHoro obpatleHuns ¢
BELLeCTBaMY 1 MaTepuanamu u
3KO/IOrMYECKM FPaMOTHOIO NoBeseHUs!
B OKpY>XatoLLel cpefie.

BbluncnaTe MaccoByro [0/1H0
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pacTBOPEHHOI O BELLEeCTBa B pacTBOpe
XapakTtepu3osarb 3/1eMeHTbl IVA-
rpynnbl (MOArpynnbl KNCA0poaa) Ha
OCHOBE UX NONOXEHUS B Nepuognye-
ckoli cucteme . M. MeHgeneesa u
0COBEHHOCTEl CTPOEHMS X aTOMOB.
OO6BACHATL 3aKOHOMEPHOCTY
N3MEHEHWS CBOIACTB 3/71eMeHTOB IV A-
rpynnbl No nepuogy u B A-rpynnax.
XapakTtepu3oBaTb a/lIoTPONUIO
KMCnopoga u cepbl Kak 0f4Hy 13
MPVYMH MHOr006pa3mns BeLecTB.
Onpegenstb  MPUHAA/IEXHOCTb
BELLECTB K OMpefeneHHOMY Kraccy
coeAnHeHnin. ConocTaBNATb CBOMCTBA
pa36aBneHHOR 1 KOHLEHTPUPOBaHHOIA
CEepHOI1 KNCNOoTbl. Pacno3HaBaTh
OMbITHLIM NYTEM PacTBOPbI KUCNOT,
cynbuabl, CynbuThbIl, Cynbharsl.
BbIuMCAATb MO XUMUYECKM
YPaBHEHMAM Maccy, 06beM 1
KO/IMYeCTBO BELLECTBa O4HOr0 U3
MPOAYKTOB peakLuu no mMacce
MCXOAHOrO BELLecTBa, 06bEMY UK
KOMIMYeCTBY BeLLECTBa, COAepIKaLLero
onpeaenéHHyH A0/ NPUMECENA.
0TOBUTL KOMMbLIOTEPHbIE
npeseHTaL My no Teme.
XapakTtepu3osarb 3/1eMeHTbl VA-
rpynnbl (Nogrpynnel a3ota) Ha OCHOBE
MX MOMOXEHUS B MEPUOANYECKON
cucTeMe M 0COBEHHOCTEN CTPOEHMS UX
aTomMoB. O6BACHATL 3aKOHOMEPHOCTY
N3MEHEHWS CBOIACTB 3/71eMeHTOB VA-
rpynnbl. XapaKTepu3oBaThb
annotponuio docopa Kak ogHy 13
MPWUYMH MHOF006pa3ws BeLLecTB.
ConocTaenaTth CBOCTBA
pa36aBNeHHOR 1 KOHLEHTPUPOBAHHOIA
a30THOW KWC/OTBI.

CocTaBnisiTb ypaBHEHWS CTyNeHYaTol
Jviccoupanum Ha npyumepe hochopHoiA
KWICNOTbI. 3anmcbiBaTb YpaBHEHNS
peakuuii B MIOHHOM BUAE C YKa3aHMEM
nepexofa 3NeKTPOHOB. Pacrno3HaBarh
OMbITHBIM NYTEM aMMMWaK, pacTBopb!
KWUCNOT, HATPAT- 1 (hocdaT-UoHbI, NOH
aMMOHWS. BbluncnsaTb MaccoByHo
[OMH0 PacTBOPEHHOIO BELLECTBA B
pacTteope. Nonb3oBaThbes
WH(opMauuen 13 gpyrux
WCTOYHWKOB A5 MOLIOTOBKMN KPaTKMNX
COO0OLLEHNIA.

XapakTepu3oBaTb 31eMeHTbI IVA-
rpynnbl (MoArpynnbl yrnepoaa) Ha
OCHOBE UX MOMOXEHUs B Nepuoau-
YECKOWA cucTeme 1 0CobeHHOCTEN
CTPOEHUs UX aTOMOB. OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOICTB
anemeHToB IVA-rpynnel.
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XapakTepr3oBaTb a//IOTPONMIO
yrnepoga Kak 0gHy U3 NpUuy4nH MHOro-
00pasms BeLLECTB.

ConoctaenaTb  CBOCTBA  OKCWAOB
yrnepoga M KpemHus, OOBLACHATb
MPUYMHY X pasnuyms. [oKasbiBaTb
KWUCNOTHbIM XapaKTep BbICLUNX
OKCWAO0B Yrneposa N KpemMHus.
OcyLUecTBNATL B3aUMOMpeBpaLLieHuns
Kap60HaTOB 1 MMAPOKapHOHATOB.
PacnosHaBaTb OMbITHLIM MYTEM
YINEKNCbIN ra3, KapboHaT-VOHbI.
BbIuMCAATb MO XUMUYECKM
YpaBHEHUAM Maccy, 00bEM nu
KOMIMYeCTBO O4HOM0 U3 NPOAYKTOB
peakLuu No macce UCXOHOTo
BELLECTBa, 06LEMY UMM KOMINYECTBY
BELLECTBA, COLEePXKaLLero
onpeaenéHHyHo JON0 NpuMmeceit
XapakTepr3oBaTb MeTa/l/lbl HA OCHOBE
X MO/I0XKEHNSA B MEPUOANYECKON
cucTeMe M 0COBEHHOCTEN CTPOEHMS UX
aTomMoB. O6BACHATL 3aKOHOMEPHOCTY
M3MEHEHWS CBOWCTB MeTan/10B No
nepuody v B A-rpynnax. Viccnegosatb
CBOICTBa U3y4aeMbiX BELLECTB.
OG6BACHATL 3aBUCUMOCTb (PU3NYECKNX
CBOIICTB MeTasI/I0B OT BUAa
XMMWUYECKOIA CBA3W MEXAY MNX
atomamu. [lokasbiBaTb aM(OTEPHBIA
XapakTep OKCWAOB W TMAPOKCUA0B
anomuHusa uxenesa(lll).

CpaBHVBaTb OTHOLLEHWE N3Y4aeMbIX
METa/IIOB 1 OKCUJ0B METa/I0B K
BOZe.

CpaBHVBaTb OTHOLLIEHWE TAPOKCUA0B
HaTPWS, Ka/TbLWS N alIIOMUHUSA K
pacTBOpam KWUCMOT U LLIENOYENA.
PacnosHaBaTb OMNbITHLIM MYTEM
MAPOKCUA-WNOHBI, OHbI Fe* 1 Fe*.
Cobntogatb TEXHUKY 6e30MacHoro
06palLeHns ¢ XMMUYECKOI NOCY oW 1
nabopatopHbIM 060pYyJ0BaHUEM.
OcyLecTBAATL peakLuu,
MOATBEPXKAAIOLLYME FEHETUYECKYHO
CBA3b MeXay HeopraHN4ecKMMm
COeAVHEHNAMM.

0606L1aTb 3HaHMA 1 AenaTb BbIBOAbl O
3aKOHOMEPHOCTAX M3MEHEHWIA CBOICTB
METa/1/I0B B Neprogax 1 A-rpynnax
MEPUOANYECKOI CUCTEMBI.
MporHo3mnpoBaTh CBOMCTBA
HEN3YYEHHbIX 3/IEMEHTOB U UX
COeAIMHEHMIA Ha OCHOBE 3HaHWIA O
MeprOANYECKOM 3aKOHE.

BbIuMCAATb MO XUMUYECKUM
YpaBHEHMAM Maccy, 06bEM Unm
KO/IMYECTBO OHOIO0 U3 NPOLYKTOB
peakLmu No Macce UCXOAHOro
BELLLECTBA, 00BEMY UM KOJINYECTBY
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BELLLECTBA, COfepXKalLero
onpeaenéHHyYHo [0 NPUMECENA.

Pasgen 3.
KpaTtkuii 0630p
BaXKHEMLLNX
OpraH14YecKmx
BELLECTB

Vicnonb3oBaTb BHYTPU- U
MEXMNPeLMETHbIE CBA3MN.

CocTaBnsaTb MONEKYNAPHBIE U
CTPYKTYPHbIe hopmy bl
yrneBofoposoB. Onpenensrs
NPUHaANEXHOCTb BELLECTBA K
ornpeaenéHHOMY K/accy opraHnyeckmx
COeAMHEHWIA. 3anncbIBaTb

YPaBHEHUS  peaKuuii 3aMeLLeHns  ©
MpUCcoeanHeHns ¢

y4yacTVEM OpraHMYecKMX BELLECTB.
HabnogaTb AEMOHCTPUPYEMble
onbITbl. ONMCLIBATL CBONCTBA
M3yYaembIX BELLECTB Ha OCHOBE
HabnKAeHWI 3a MX NPeBpaLLEHNSAMU.
YyacTBoBaTb B COBMECTHOM
06CY)XKAeHNN pe3ynbTaToB OMbITOB.
MpoBOAMTL Ka4eCTBEHHbIE peakLmn Ha
HEKOTOpble OpraHNYecKune BELLECTBA.
Monb3oBaTbCs  MHopMaumen ©3
APYTrMX UCTOYHWKOB ANS MOArOTOBKM
KpaTKMX CO06LLeHWIA. T0TOBUTD
KOMMbIOTEPHbIE MPE3EHTaLMK MO TEME.

UTtoro

68
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