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IlosicHuTe/ILHAA 3aNMUCKa

[IporpamMmMa 1Mo XMMHUM Ha YPOBHE OCHOBHOIO 00Ilero o6pa3oBaHUs COCTaB/IeHa Ha
oCHOBe TpeOOBaHHUI K pe3ysibTaTaM OCBOEHHsSI OCHOBHOW 00Opa30BaTe/IbHOM TMPOrpamMmbl
ocHOBHOr0 0611iero obpa3oBanwus, TipefcTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueli mporpaMMbl BOCIIMTaHUSI U C YUETOM KOHIIETILUW TIpPero/jaBaHusl
yuyeObHOro TmipegMera «XuMHsi» B 00pa3oBaTe/bHbIX OpraHu3aiusx Poccuiickoi
Defepanuu.

IIporpaMma BK/IlOUaeT TpH pasjea.

1. ITnanupyemsbie pe3y/ibTaTbl OCBOEHUS KypCa XUMUU.

2. OCHOBHOe cofiep)KaHue Kypca XMMUM 8 Kjiacca.

3.TemaTrueckoe TJlaHMPOBaHWE C yKa3aHWeM KOJIMYeCTBa 4acOB, OTBOAUMBIX Ha
OCBOEHME KaXK[,0U TeMBI.

[TporpamMma Mo X“MUU JaéT MpefCTaB/ieHHe O 1e/sX, o0Irei cTparernu obyueHus,
BOCTIMTaHUS ¥ pa3BUTHs 00ydarolUXCs Cpe/iCTBaMy YueOHOTo MpeiMeTa, yCTaHaB/IMBaeT
o0si3aTesibHOE TpeIMETHOe COo/lep)KaHue, IpelyCcMaTpUBaeT pacrpefie/ieHde €ero Iio
KJlaccaM M CTPYKTYpHpPOBaHUe I10 pa3jiesiaM U TeMaM MpOorpaMMbl 10 XUMUH, OTIpejiesnsieT
KO/MUeCTBeHHble UM KaueCTBeHHble XapaKTepHUCTHUKU CO/lep)KaHUsl, pPeKOMEeHlyeMYHo
T10C/Ie/IOBaTeTbHOCTb U3YUeHUs] XUMUHU C YUETOM MeXKITpeIMETHBIX Y BHYTPHUIIPeAMETHBIX
CBsI3€M, JIOTUKM yueOHOTO TMpoIjecca, BO3PAaCTHBIX OCOOEHHOCTeM O00yuaroIuxcs,
orpefiesisieT BO3MOXKHOCTU TIpefiMeTa [/s peasu3alydyd TpeOoBaHMM K pe3y/bTaTaM
OCBOEHHUS OCHOBHOM 00pa3oBaTe/bHONW IPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00611ero
obOpa3oBaHus, a Takke TpeboBaHMI K pe3yibTaTaM OOyueHUs XMMHU Ha ypOBHe Iiefieu
M3ydyeHUsT TIpegMeTa W OCHOBHBIX BUJIOB yueOHO-TI03HABaTe/NbHON [1esSTeTbHOCTH
00yuaroIIerocs o 0OCBOEHHUI0 yueOHOTr0 CO/lep>KaHusl.

3HaHWe XUMUU CIY>KUT OCHOBOM /i1 (POPMUPOBAHUSI MHPOBO33peHUs
o0yuarolllerocsi, ero mpejicTaB/eHHAN O MaTepuaJbHOM eJUHCTBE MHUPA, Ba)KHYIO POJb
UrparoT hopMUpyeMble XMMHeN Tpe/iCTaB/eHUs] O B3aUMOIPEeBPAIlleHUsIX SHEPTrud U 00
9BOJTIOL[MY BEIEeCTB B TIPUPOJie, O TMYTAX pelleHus r1o0a/lbHBIX MPo0/ieM YCTOMUHMBOTO
pa3BUTUS ueslOBeUeCTBa — ChIPDheBOM, 3HEpPreTUUecKOoW, THUIIeBOM U 3KOJOTHUYecKOun
6e3omacHocTH, Tpob6JieM 3paBoOOXpaHeHMUs.

N3yueHne Xxumuu:

criocoOCTByeT peanu3aliui BO3MOKHOCTeW fJisi caMOopa3BUTUS U (POPMHUPOBaHUS
KyJbTYPbI JINYHOCTH, €€ 0011[eil 1 PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BK/IaJ, B (OpMUDOBaHHE MBIIUIEHHs W TBOPYECKUX CIOCOOHOCTeM
o0yuaroImxcs, HaBBIKOB ~ MX  CAMOCTOSITE/IbHOM ~ y4eOHOW  JesiTe/IbHOCTH,
9KCTIepUMEeHTa/IbHBIX U UCCIe/I0oBaTe/IbCKUX YMeHHUH, HeoOX0JUMbBIX KaK B TTOBCeHEBHOMN
JKW3HM, TaK U B IpoheCCUOHaNbHOU [leATeTbHOCTY;

3HAaKOMMT CO CIeliU(UKON HayUHOT'0 MbIIIJIEHUs], 3aK/1a/IbIBaeT OCHOBBI 11€JI0OCTHOT'O
B3rJIsila Ha €JWHCTBO TIPUPO/IbI U UeJIOBeKa, SIBJ/ISIeTCS OTBETCTBEHHBIM 3TarioM B
chopMHpOBaHNY eCTeCTBEHHOHAYUYHOUM I'PaMOTHOCTH 00YYaroIIuXCs;

criocobcTByeT (hOpMHUPOBAHUIO 1IEHHOCTHOTO OTHOIIIEHUsI K eCTeCTBEeHHO-HayUHbIM
3HaHUsM, K TIpUpOJie, K 4e/ioBeKy, BHOCUT CBOM BKJaJ B 3Kojoruueckoe obpasoBaHUe
00yuaroXcsl.



Kypc xummu 8 kacca (2 yaca B HeJje/t0, Bcero 68 uacoB) mpejmnosiaraeT ulyuyeHue
IBYX pa3zesioB. [1epBblil MOCBSIIEH TeOPeTUUECKUM O0BSICHEHUSIM XUMHUUECKUX SBJIEHUU
Ha OCHOBe aTOMHO-MOJIEKYJIIPDHOTO yueHHsI M CO3/jaeT MPOYHYyI0 0a3y s [anbHeiIiero
M3ydeHus Kypca xumud. Ocoboe BHUMaHUe yzie/ieHO JOPMUPOBAHHIO CHCTEMbI OCHOBHBIX
XUMUUECKUX TIOHSITUA U SI3bIKY XWMWM; >KM3HEHHO Ba)KHbIM BeILleCTBaM U SIBJIEHUSIM,
XMMMWYECKUM peakLUsiM, KOTOPble paCCMaTPUBAKOTCA KaK Ha aTOMHO-MOJIEKYJ/IIPHOM, TakK
1 Ha 3JIEKTPOHHOM YPOBHSIX. YuuTesieM J00aBieHo 2 yaca Ha pellleHre PacuéTHBIX 3a/1au
13 pe3epBHOr0 BpeMeHU. BTopoii pa3zes MOCBAILeH U3yUeHHI0 3JIeEKTPOHHOM TeOpUU U Ha
ee OCHOBe PaCcCMOTPEHUIO MEepUOJAYeCKOro 3aKOHa U CUCTeMbl XMMUUECKHX 3/1IEMEHTOB,
CTPOEHUS U CBOMCTB BeLeCTB, CYL[HOCTA XMMHWUYECKUX PeaKLu.
TemaTtuueckoe TJIaHUPOBaHWE COCTaBIeHO COTJIaCHO 6a30BOMY YPOBHIO XUMHU
B 8 Ksacce. IlaHHast mporpamMmMa peajiM3oBaHa B yueOHUKe «XUMUs» AJisi 8 Kiacca 1o/
penakiver H.E.Ky3HernjoBon, («ITpocBeiienue», 2021 r.).

IInaHupyemMble pe3y/IbTaThbl 0CBOECHHS YUeOHOT0 mpeAMeTa

M3yyeHre XUMUU B OCHOBHOM ILIKOJe [JaéT BO3MOKHOCTb JOCTHYb CJIAYIOL[UX
pe3y/IbTaTOB B HallpaB/ieHWY IMYHOCTHOTO Pa3BUTHSA:

¢ (opmupoBaHUe YYBCTBA FOPZOCTH 32 POCCUMCKYI0 XUMUUECKYI0 HayKy;

® BOCOUTaHWE  OTBETCTBEHHOTO  OTHOLIEHWs] K  TpUpOJle,  OCO3HaHUS
HeoOX0IMMOCTH 3alllMThl OKPY’KaroIlleil cpe/ibl, CTpeMJIeHUs K 3J0pOBOMY 00pa3y »KU3HU;

® TlOHMMaHWe OCOOeHHOCTH JXW3HM U TpyJa B YC/IOBUSIX HWH(OPMAaTH3aL[UU
o0I11eCTBa;

¢ (hopMHpOBaHUe TBOPUECKOTO OTHOLLIEHUS K TIpobsieMam;

® [IOATOTOBKAa K OCO3HAaHHOMY BBIOOpDY WHAMBHAYyalbHON 0Opa3oBaTebHOW WIH
npodecCMOHaIbHOM TPaeKTOPKHY;

® yMeHHe yNpaB/siTh CBOeH M03HABATe/bHOM [1eTeTbHOCThIO;

® yMeHMWe OL|eHMBaTh CUTYal[MI0 W OMepaTUBHO MPUHUMATh pelleHus], HaXOUTh
ajieKBaTHbIe CITOCOOBI TTOBe/IeHMsI M B3aUMO/IeHCTBHS C TTapTHEPaMH BO BpeMsl yueOHOU U
WI'DOBOM J1eATebHOCTY;

¢ (opmupoBaHUe TO3HaBaTe/JbHONW M MH(GOPMALIMOHHOM KYy/JbTYPbl, B TOM UHCJ/e
pa3BUTHE HABLIKOB CaMOCTOSITeJTbHON pabOThl € yueOHBIMU TMOCOOUSIMU, KHUTAMU,
JOCTYTIHBIMU COBPeMeHHbIMU MH(OPMaI[MOHHBIMU TEXHOJIOTUSIMU;

® pa3BUTHE TOTOBHOCTH K peIlleHUI0 TBOPUYECKHUX 3a/lay, CTIOCOOHOCTH OL|eHUBATh
npo6JieMHbIe CUTyallUM U OTlepaTHBHO MPUHKMMATh OTBETCTBEHHbIE PellleHUs B Pa3/TMUHbIX
TIPOAYKTUBHBIX BUZAX JlesTebHOCTH (yuebHasi, TIOMCKOBO-HCCIeJoBaTe/IbCKasl, KiayOHas,
MpOeKTHasi, KPY>KKOBasi U [Ip.);

¢ (opmupoBaHHe XWMMKO-IKOJIOTUUECKOW KYJIbTYPbl, SBJSHOIIENCS COCTaBHOM
YaCThIO 9KOJIOTMUeCKOU U 0011ieli KyJIbTYPbl, U HAYYHOTO MUPOBO33pPEeHMUS.

MertanpegMeTHBIMU pe3y/IbTaTaMH OCBOEHUsi OCHOBHOM 00Opa3oBaTe/ibHOM

MPOTPaMMbI OCHOBHOTO 00111ero 06pa3oBaHust SIBISIFOTCS:

® OB/Ia/leHMe HaBbIKAMHM CAMOCTOSITeJTbHOTO TIpUOOpeTeHusi HOBBIX 3HAHUM,
opraHu3aluy yueGHOM ZiesiTe/IbHOCTH, TIOUCKA CPe/ICTB eé OCyIlleCTBIeHUS;

® yMeHHWe IIJIaHUPOBaTh, KOHTPOJMPOBaTh M OlLIeHHWBaTh yueOHbIe [eHCTBUS B
COOTBETCTBUM C NTOCTaB/IEHHOW 3a/jaueil U yC/IOBUSIMU €€ peann3aLiuy;



* MIOHUMaHue MpobjiemMbl, yMeHHe CTaBUTh BOMPOCHI, BLIIBUTATh TUIIOTe3Y, /aBaTh
orpejiesieHUs] TIOHATHSM, K/IaCCU(PULMPOBaTh, CTPYKTYpPUPOBaTh Marepuas, MPOBOAUThb
SKCIIEPUMEHThI, apryMeHTHPOBaTh COOCTBEHHYIO TMO3UIMIO, (JOPMY/IMPOBATh BHIBOJBI U
3aK/TFOYeHUS;

® yMeHMe M3BJIeKaTb MH(OPMALIMIO Y3 PA3/IMUHbIX UCTOUHUKOB, BK/IHOUasi CpeJCTBa
MaccoBol WHGOpMaI[MM, KOMITaKT-JUCKKA yueOHOro Ha3HaueHWs, pecypchl BcemupHoi
cet VIHTepHeT; ymMeHHe CBOOOJHO TO/H30BaThCS C/IOBApSIMU Pa3/IMUHbIX THUIIOB, CIIpa-
BOUHOM JIUTEPATypOl, B TOM UMC/iIe Ha 3JIEKTPOHHBIX HOCHTEJISIX; COOJII0/IaTh HOPMBI
MH(POPMALIMOHHOM 130MpaTenbHOCTH, STUKY;

® yMeHUe Ha IPaKTHUKe I[10/1b30BaTbCs OCHOBHBIMHM JIOTMYECKMMHU [pPUEMaMH,
MeToZaMyd  Hab/rofieHusi,  MOJeTUpOBaHUs, OOBSICHEHUs, pellleHuss  Mpobsem,
MPOTrHO3MPOBAHMS U [Ip.;

® yMeHWe BOCIPUHUMATh, CUCTEMATHU3UPOBaTh U TIPEAbSB/ISATb HWH(OpPMaLUI0 B
C/IOBeCHOM, 00pa3HO#, CHMMBO/IMUYECKOW (opMax; aHa/JIu3upoBaTh U IlepepabaThIBaTh
M0JIy4YeHHY0 UH(OPMaLIMI0 B COOTBETCTBUM C MOCTaB/A€HHBIMU 3a/lauaMy;

® yMeHUe TepeBOJUTb UHGOPMALIUIO U3 OAHOW 3HAKOBOW CUCTEMBI B IDYTyiO (U3
TeKCTa B Tab/uUIly, U3 ayAMOBU3ya/lbHOTO psiia B TEKCT W [p.), BbIOMpaTh 3HAKOBbIE
CUCTEMBI a/|eKBaTHO MMO3HaBaTeIbHOW U KOMMYHHUKATUBHOM CUTYaLUU;

® yMeHHe CBOOOJHO, MPaBUIbHO M3/araTh CBOW MbBICM B YCTHOW U MUCbMEHHOU
dbopMe; aleKBaTHO BbIpaKaTb CBOE OTHOLIEHWE K (PaKTaM U SIBJIEHUSIM OKpY Karollei
JeHCTBUTETbHOCTU, K MPOYUTAHHOMY, YCJIbIILIAHHOMY, YBU/IEHHOMY;

® yMeHHe OOBSICHATH $IBJIEHHUSI W TIPOLIECCHI COLIMATBHOU AeMCTBUTEILHOCTU C
Hay4YHbIX, COLMaJbHO-PUIOCOQCKUX TMO3ULMM, pacCMaTpyMBaTb MX KOMIUIEKCHO B
KOHTEKCTe CJIO>KUBLIMXCSI Peaiii U BO3MOJKHBIX [epPCIeKTHUB;

® CrnocoOHOCTb OpPraHU30BaTh CBOK JKW3Hb B COOTBETCTBUM C OOIeCTBEHHO
3HAaUYMMbIMK TIPeJCTAB/IEHUSMUA O 3[0pOBOM oOpa3e >KW3HU, TpaBax U 0Os3aHHOCTSIX
rpak/laHrHa, LIEeHHOCTSX OBITHS ¥ KYJIbTYPBI, TPUHLIUIIAX COL[MAIbHOTO B3aUMOJEeNCTBYS;

® yMeHHWe TPUMEHSITh WHAYKTUBHbIE U JeAYKTHBHbIE CIIOCOOBI pacCyKAeHUH,
BUZIeTh Pa3/IMuHbIe CTIOCOOBI pellieHNs 3a/jay,

® BbINOJIHEHWE [103HABaTelbHBIX M TNPAKTUYECKUX 3aZlaHuM, B TOM UHC/IE C
WCII0/Ib30BaHMEM TMPOEKTHOW [esTeJIbHOCTH, Ha ypOKax W B [JOCTYIHOW COLMAaJbHOU
TIPaKTHKE;

® CrIoCOOHOCTH OLIEHMBATH C TIO3UI[MM COL[MabHBIX HOPM COOCTBEHHbIE TIOCTYIIKU U
TIOCTYTIKK APYTUX JIIOZiel; yMeHue CyllaTh cobeceHUKA, TIOHUMATb €ro TOUKY 3peHus,
TIpU3HAaBaTh [PaBO APYroro yeaoBeka Ha MHOe MHEHHUE;

® yMeHHe B3aUMO/eHCTBOBATH C JIFOAbMU, pabOTaTh B KOJJIEKTUBAX C BBITIOJTHEHEM
Pa3/IMYHbIX COLMAIbHBIX POJIeH;

® yMeHHWe OLIeHMBaTb CBOK) T103HABATE/JbHO-TPYAOBYIO AeSTeIbHOCTb C TOUKH
3peHrsi HPaBCTBEHHBIX, MPABOBbIX HOPM, 3CTETUUYECKUX LIEHHOCTeW M0 TIPUHSTHIM B
o0I1[ecTBe 1 KOJ/UIEKTHBE TPeOOBaHUSM U TTPUHIUATIAM;

® OBJ/IaJileHWe CBeJIeHUSIMH O CYIL[HOCTA U 0COOEHHOCTSIX O0OBEKTOB, IPOLIECCOB U
SIBJIEHUN [IeCTBUTEbHOCTHA (MPUPOAHBIX, COLMAIBbHBIX, KYJbTYPHbIX, TEXHUUYECKUX U
Jp.) B COOTBETCTBUU C CO/lep’KaHWeM KOHKPETHOT0 yueOHOro npemeTa;

® MOHMMaHWe 3HAUMMOCTH Pa3/IMUHBIX BU/OB MPOQeCcCroHaNIbHOM U 00111eCTBEHHOM
JesiTeNTIbHOCTH.



B o6sacTi mpegMeTHBIX pe3y/JbTaTOB 00pa30oBaTebHOE YyUpeXXIeHHe O00IIero
o0Opa30BaHusI MPeIOCTAB/ISIET YUeHUKY BO3MOYKHOCTb HayUHUThCS:

 TIOHUMAThb 3HaueHHe HayUYHBIX 3HAHWM /IS aflaliTal[iy dejioBeKa B COBPEMEHHOM
JUHAMHUYHO H3MEHSIOIEMCSI U Ppa3BUBAIOIIEMCS MHDe, BO3MOKHOCTb Pa3yMHOTO
WCTIO/Tb30BaHUsl JIOCTH)KEHU HAayKd W COBPEMEHHBIX TEeXHOJIOTHUU MJis Ja/bHeNIero
Pa3BUTHSI UeI0BEYEeCKOTO OOIeCTBa;

e ZIaBaTh OTpe/e/IeHNsT M3YyUEHHBIX ITOHATHH: «XUMUUYECKUN 37IeEMEHT», «aTOM»,
«HOH», «MOJIEKY/a», «KPUCTA/UTMUECKasT PEeIIETKa», «BEL[eCTBO», «IIPOCThbIe W CI0XKHBIE
BeIIeCTBa», «XUMHUUecKasi (hopMyia», «OTHOCUTeIbHAsi aTOMHAst MacCa», «OTHOCHUTEIbHasI
MOJIEKY/ISIpHAsi Macca», «BaJeHTHOCTb», «OKCHU[IbI», «KHUCJIOThI», «OCHOBAHUS», «COJIN»,
«aM(pOTEPHOCTb», «UHAUKATOP», «IEePUOJUUYECKUN 3aKOH», «TepUoJuUecKasi Tabuia»,
«U30TOMbI», «XUMUYECKasl CBSI3b», «37eKTPOOTPULIATE/ILHOCTb», «CTEIeHb OKUC/IEHUS»,
«XUMHUUeCKasi peaklys», «XUMHUUYeCcKoe ypaBHEHHe», «TeHeTHuecKasl CBSI3b», «OKHC/e-
HHUE», «BOCCTAHOBJIEHUE», «3JIEKTPOJIMTHYECKas: JUCCOLMALUST», «CKOPOCTh XUMHUeCKOH
PeaKLn»;

* OMMCHIBATH JIEMOHCTPAI[MOHHbIE W CAaMOCTOSITE/IbHO TIPOBE/IEHHBbIE XUMUUECKHe
9KCTIEPUMEHTHI;

 TIPOBOZINTb ~ XUMHYECKMM  SKCIIEpUMEHT, 00pamjatbCsi C  BeIleCTBaMH,
HCTI0/Tb3YEMBIMUA B KCITEPUMEHTA/ILHOM TT03HAHWM XMMHHU U B TOBCEHEBHOU >KH3HU, B
COOTBETCTBHH C TTPABU/IaMH TEXHUKH 0€30T1aCHOCTH;

+ OMUCHIBATH M pa3IdyaTh M3yueHHble KIacChl HeOpraHW4eCKUX COeJWHEeHUH,
TIPOCThIE U CJIO’KHBIE BellleCTBa, XUMUUeCcKre peaklvy;

+ KJacCUUIMPOBATh U3yueHHbIe 0OBeKTHI U SIBJIeHUS;

 OB/IJIeBaTh TPeAMETHBIMU U MEKITPeIMeTHbIMUA TIOHATHUSIMU, OTPa’KaIOL[AMHU
CyIl[eCTBeHHbIe CBSI3U 1 OTHOIIIEHHS MeXAy 00beKTaMH U TpolieccamMu;

. JenaTb BBIBOJbI W YMO3aKIOUeHWss U3 HaOMofeHW, W3y4eHHbIX
XUMHUECKUX 3aKOHOMEpPHOCTel, TPOTHO3MPOBATh CBONCTBA HEM3yUEHHBIX BEIIEeCTB TI0
aHAJIOTHUY CO CBOMCTBAMH U3yUeHHbIX;

. CTPYKTYpPUDPOBaTh W3y4Y€HHbIM MarTepuajl W XHMUUECKyr WHGOpMalHIO,
TIOTYUeHHYI0 U3 PYTUX UCTOYHUKOB;

. MO/IeJIMPOBaTh CTPOEHHe aTOMOB 3/IeMeHTOB 1-3 1epuozoB;

. aHaM3UpOBaTh U OLIEHWBAThb TOC/EACTBUSL [I/I1 OKDPY’Karollen Cpejbl
OBITOBOM U TIPOM3BOJCTBEHHOW JesiTe/TbHOCTU 4YesioBeKa, CBSI3aHHOW C repepaboTKoi
BelLleCTB;

« OKa3blBaTh MEpPBYI0 TOMOIb TPH OTPaBJEHUSIX, OXKOrax W [PYrux TpaBMaXx,
CBSI3aHHBIX C BellleCTBaMH 1 labopaTOpHBIM 000pyAOBaHKEM.

Copepixanue nporpamMMsbI
110 XUMHMH 8 Kitacc

Beejenue



XuMHsT M HAy4YHO-TeXHWYECKMM Trporpecc. VIcTopuueckue 3Taribl
BO3HUKHOBEHHUSI U Pa3BUTHUSA XWUMUU. OCHOBHbIE TIOHATHSI U TEOPUM XUMMHU.
JlaboparopHoe o6opyZOoBaHMe W TIpHeMbl paboThl ¢ HUM. [IpaBWia TeXHUKU
6e3ormacHocTy TIpu paboTe B KabWHeTe XUMUM.

JemoucTpaipu. Tab/uIIbl, C/1aki/ibl, TIOKa3bIBarOIe UCTOPUUECKUM MyTh Pa3BUTHS,
NOCTIDKEHHs] XUMHH M UX 3HaueHue; mabopaTopHoe 000py/[0BaHHeE.
IIpakTuueckoe 3auaTHE. JlTabopaTopHOe 060py/10BaHKe 1 TIPUEMbI PabOThI C HUM.

Paspen I BeinecrBa M XMMHuecKHe SIBJICHUS C MO3ULAHA aTOMHO MOJIEKY/ISIPHOTO
yJeHus

Tema 1

XuMHuuecke 3/1eMeHTbl U BellleCTBa B CBeTeé aTOMHO-MOJIEKY/IIPHOIO
y4eHus

[Tonsitue «BelllecTBO» B (pu3vke W XUMUU. PU3NUeCKUe U XUMUYeCKUe
saBjeHus1. VI3MeHsito1eecs BellleCTBO Kak IpeAMeT u3ydyeHus XxuMuu. da3oBbie
riepexo/bl. OnucaHve BellecTs.

XUMUUeCKre 3JIeMeHThbl: UX 3HaKu WU CBeJleHUsI U3 UCTOpPUM OTKpbITHsS. CocTaB
BellleCTB. 3aKOH TOCTOSIHCTBA COCTaBa, XMMUUeckre ¢opmysibl. DOpMbI CylileCTBOBaHHS
XMMMWYECKUX 37IeMEHTOB. BelrjecTBa rpocCThie U C/I0XKHBIE.

[TpocThlie BelljecTBa: MeTa/l/ibl U HeMeTasuibl. O0I1lasi XapaKTepruCTHKa MeTaslyIoB U
HeMmeTa//ioB. HekoTopbie cBefleHHsI O MeTa/ylax U HeMmeTaslaX, 00yC/IOBIMBAIOIIUX
3arpsA3HEHHOCTh OKpY>KaroLjen CpeJpbl. Onrcanue HEKOTOPBIX Hauboree
pacIipoCTpaHeHHbIX MPOCTHIX BelleCTB.

ATOMHO-MO/IEKYJIIPHOEe  yyeHWe B XWMHU. (OTHOCUTe/IbHbIE AaTOMHbIE U
MOJIeKyJ/isipHble  maccbl. Cucrema xumuueckux snemeHtoB [.UM. Menzeneesa.
OrnipesiesieHure reprozia U rpyIbl. XapakKTepUCTHUKA MOJI0KeHUSI XUMUYECKUX 3JIeMeHTOB
B MMepUOJUYECKOU chcTeme. BaleHTHOCTb.

KomnuectBo BemectBa. OripejesieHre BajJIeHTHOCTH T10 TOJIOKEHUIO 3/IeMeHTa B
NepuoAndecKoy cucteme. MoJib — eIMHUIA KOJIMUeCTBa BelllecTBa. MoJisspHasi macca.

JemoncTpanuu. 1. ®dusrueckue U XxuMudeckue spiieHus. 2.I11naBneHue cepsbl. 3.
OnbiTel ¢  Komnekuuen «lllkama TBeppoctu». 4, Mojend aTroOMOB UM MOJIEKYI.
Kpucrannmiueckve peiietkd. 5. Kosnekuust Mera/uioB U HeMeta/wioB. 6. Kostekums
TIPOCTBIX BeIeCTB, 00pa3oBaHHbIX 3neMeHTamu [—III meprozoB.

JIabopaTopHble onbITL. 1. PaccMoTpeHMe BelljeCTB C pa3TMUHbIMU (DHU3UUECKUMHU
CBOMCTBamMu (Me[b, >Kene30, LIUHK, Cepa, BOJa, XJ0PWUA Hatpus W 1p.). 2. VcnbiTaHue
TBEP/IOCTH BEIIeCTB C MOMOIIBIO 00pa3iioB Kosnekiuu «I1lkana TBepgocti». 3. [Ipumepsl
bU3NUeCKUX sBJIeHUN: crubaHye CTeKISHHOW TPYOKH, KWIITUeHHWe BO/Ibl, ITI/IaBIeHHe
napaduHa. 4. IlpuMepsl XMMUUECKHX SIBJIGHUM: TOpeHUe ApeBeCHHbl, B3aUMOJEeNCTBUEe
Mpamopa C COJISTHOM KUCI0TOW. 5. M3yueHne oOpa3ijoB MeTas/lyIoB M HeMeTa/lJioB (Cephl,
)KeJie3a, atOMUHUSA, rpaduTa, Mequd U Ap.). 6. Mi3yueHrde CBOWCTB BellleCTB: HarpeBaHue
BO/Ibl, HarpeBaHue okcyia kpemHus (IV).



Pacuernble 3agaun. 1. BrpruncieHWe OTHOCUTENBHOM MOJIEKY/ISIDHOM MacChl
Bell[eCTB, MaCCOBOW [IONM 3/IeMEHTOB TI0 XWMUUeCKUM ¢opMynam. BrrurcieHue
MOJIIPHOM Macchl BewjectBa. 2. OmpefeneHre MacChl BeleCTBa IO H3BECTHOMY €ro
KOJINYeCTBY U Ha0OOPOT.

Tema 2

XyMu4yeckHe peakiiii. 3aK0HbI COXpaHeHHUsA MaCChbl M SHePruU

CyIIHOCTh XUMHUUECKUX SIBJIGHUM B CBeTe aTOMHO-MOJIEKYJISPHOTO YYeHHUs.
[Ipy3Haku MpOTeKaHUs XUMHUYeCKUX peakiui. [IpyuvHbl U HarpaB/eHHs MPOTeKaHUs
XUMHUUeCKUX peakiyii. O6paTUMOCTb XUMUUECKUX peakluid. [IpeBpaiiieHre SHepruu Mpu
XUMUAUECKUX PpeaklUUsiX, VYC/I0BHAA TMPOTEKaHUs XWMHYEeCKUX peaklud, 5K30- U
SHIOTEPMUUYECKHE peakuu. 3aKOHbl COXPAaHEHHs MacChl U 3HEPruM, UX B3aWMOCBSI3b B
3aKOHe coxpaHeHHs Marepud. CocTaB/ieHWe ypaBHEHUM XMMHWYECKUX peakUuui. PacueTbl
M0 ypaBHEHUSIM XWMHUUECKUMX peakiud. THUIbl XMMUUECKHUX peakLUM: pa3/iOoKeHus,
coeuHeHMs], 3aMelljeHus, oOMeHa. O600ITIeHre 3HaHUI 0 XUMHUUECKUX PeaKIHsX.

HNemoncrpamuu. 1. [IprMepbl XMMHUeCKHUX peaklydid Pa3HbIX BU/OB: Pa3/ioKeHue
Majiaxuta, OMxXpomMaTa aMMOHMs, TIOy4yeHHWe Cyab(uga rkejie3a, TropeHUe MarHus,
B3aMMOZIEMCTBUE COJITHOM KHUCIOTBI C KapOoHaToM Hatpusi u fAp. 2. OTbITHI,
W/UTIOCTPUPYIOLME 3aKOH COXPaHeHWs MacChl BellleCTBa: FOPeHHWe CBeYM Ha Becax C
TOTJIOLIEHWEeM TIPDOJYKTOB TODEHMs, OKWC/IeHHWEe METa//IOB B 3aKphITBIX COCyJax CO
B3BeIlIMBaHWEeM, OOMeHHbIe peaklud B MprUOopax Jjs WUTIOCTPALMM 3akoHa. 3. OTbITHI,
WTIOCTPUPYIOIIMe TIpeBpallleHus] pa3/inyHbIX BUAOB SHepruu Apyr B zApyra.4. Habop
MoO/lesield aTOMOB.

Jlaboparopabie ombIThl. 1. [Ipu3Hakd TIpOTeKaHHs XUMHUECKUX peaKL|ii:
HarpeBaHWe MeJHOW MPOBOJIOKW; B3aUMOJEUCTBHE PaCTBOPOB €KOr0 HaTpa M XJIOpuZa
MeZi; B3auUMO/IeHiCTBHE PpAaCTBOPOB YKCYCHOW KHWCIOTBI U THApPOKapOOHAaTa HaTpUs;
B3aMMO/IeiCTBUE PaCTBOPOB XJIOPHOTO JKeJjie3a U KpaCHOM KPOBSIHOW CO/M; pacThpaHue B
CTyNKe TMOpOILIKOB XJIOpWJa aMMOHUSI W TallleHOW W3BeCTH. 2. THUIbl XUMHUUYECKUX
peakLyi: pa3/ioyKeHre Majlaxyra; B3auMOJeWCTBHe jKejle3a C pacTBOPOM XJIOpHZA Me[u
(IT), B3auMoziericTBUE PAaCTBOPOB €/IKOTO HAaTpa U XJIOPHOTO JKejie3a.

PacuerHbie 3ajjaun. BriuricjieHWe 10 XMMHWUYECKMM YpaBHEHHUSIM MacC, KOJIMUeCTB
BeIIIeCTB: a) BCTYMUBILKX B peakL1io; 0) 00pa30BaBILMXCS B pe3y/bTaTe Peaki|u.

Tema 3

Metoabl XMMHUH

[ToHsATHE O METOze KaK Cpe/iCTBe HAYUHOI0 TTIO3HAHUS [|eMCTBUTEIbHOCTU. MeTo/pl,
CBSI3aHHble C HeTOCPeACTBEHHbIM H3ydYeHWeM BellleCTB: HaO/ofieHre, OMMCAHUe,
CpaBHeHHe, XU-MHUUeCKU JKcriepuMeHT. [ToHsaTre 06 mMHAMKATOpaxX. XUMHUUECKUN SI3bIK
(TepMUHBI U Ha3BaHWs, 3HaKW, (OpPMYyJ/bl, YpaBHeHUs), ero BakHelllne (GyHKUUUA B
XMMHAUECKOU HayKe. XUMUYeCKHe OTbITbl U U3MepPeHUs], UX TOUHOCT.

Tema 4

BeijecrBa B 0OKpy)Karoiien HaC pUpPo/e ¥ TEXHUKe

BeljecTtBa B mpupo/ie: OCHOBHbIE CBeJleHHsI O BeLeCTBEHHOM COCTaBe reocgep u
KocMmoca. YucTele BerjectBa U cMecu. CTerneHb UMCTOTHI U BU/bI 3arpsi3HEHUsI BeleCTB.
[ToHsiITME O TOMOTeHHBIX U reTeporeHHbIX cmecsix. Pasgenenure cmeceil. OUrCTKa BeLLeCTB:
bunbTpOBaHUe, JUCTWIISALIWS, KPUCTa//IM3allyds, SKCTparupoBaHWe, XpomaTorpadus,



BO3roHKa. VeHTrdUKal1s BeIeCTB C MOMOILIbIO OTipe/ie/ieHusl TeMrepaTyp IJIaBJeHUs 1
KUTIeHUS.

[ToHsiTHe O pacTBOpax Kak rOMOTeHHbIX (PU3UKO-XUMUYECKUX CUCTeMax. 3HaueHue
pacTBOPOB  [I/I  JKU3HWA UeJIOBEKa, Ce/IbCKOXO35IMCTBEHHOI0 U MPOMBIIIJIEHHOTO
Npou3BO/CTBa. PacTBoprmMOCTh BellecTB.. DakTopbl, BAMUSAKI[ME Ha PacTBOPUMOCThb
TBEPAbIX BelleCTB U ra3oB. Mi3MeHeHMe pacTBOPMMOCTH KHCJIOPOZA B CBSI3U C 3arps3He-
HueM BoZi. CriocoObl BbIpa)KeHHsI KOHIIEHTpallud PacTBOPOB: MacCoBasi ZI0Jisl, MOJISIpHasi
KOHL|eHTpALUSI.

HNemoHcTpanuu. 1. Pa3zgeneHve cMeced pas3M4YHbIMKA — METOAAMU: METOJOM
OTCTauBaHUs; C TIOMOLIbI0  [IeJINTeIbHOW  BOPOHKM;  MeTOJOM  KOJIOHOYHOU
xpoMarorpacduu. 2. Kosekiys pa3nMuHbIX COPTOB He(PTU, KAMEHHOTO yrIJisd. 3. Y CI0BUs
M3MeHeHHUs] paCTBOPMMOCTU TBEP/bIX W Ta3000pa3HbiX BelrlecTB. 4. TerioBbie 3deKTh
TIpU PaCTBOPEHUU: PaCTBOPEHKE CEPHOW KMC/IOThI, HUTpaTa aMMOHUSI.

JIabopaTopHble OnbITBL. 1. O3HaKOM/IeHHE C 00pa3ljaMH MPOCTBIX M CJIOXKHBIX
BellleCTB, MUHEPAJIOB U TOPHBIX MOPOJ. 2. Pa3zesneHre cMecu cepsl U Keje3a, pasjeseHue
cMecu He(TU U Bobl. 3. ViccieqoBaHue (PU3MUeCKUX U XUMUYECKUX CBOMCTB MPUPOJHBIX
BellleCcTB (M3BECTHSKOB).

IIpakTnueckue padorbl 1. OuncTka BemectB 2. PacTBOPUMOCTH BeIeCTB.
3.IlpuroToBeHre pacTBOPOB 3a/laHHOM KOHI|EHTPALIUH.

PacuerHbie 3agaun. 1. Briunc/ieHne KOHI[eHTpAllMX pacTBOPOB (MaCCOBOM [0JIH,
MOJISIDHOM KOHI|eHTpal[MK) 0 Macce pPacTBOPEHHOIO BelljeCTBa U 00beMy WM Macce
pactBopuresisi. 2. BoruncieHre mMacchl, 06beMa, KOMuecTBa PACTBOPEHHOT'O BelllecTBa U
pPacTBOPUTESIS 10 OTpe/ie/IeHHOM KOHLIEHTPALMy pacTBoOpa.

Tema 5
ITonsrTHe o rasax. Bo3gyx. Kuciopop. I'openue

[Tonsite o raszax. 3akoH ABorazapo. Bo3gyx — cmech ra3oB. OTHOCH-
TeJIbHas IVIOTHOCTh I'a30B.
Kucnopos — XUMHUYeCKUM 371eMeHT W TPOCTOe BellecTBO. VICTOpUS OTKPBITUS
kucsopoga. Cxema ornbitoB [. IIpuctiv u A.JI. JlaByasbe.

Annotponusi. O30H. 3HaueHWe 030HOBOTO cjiosi 3eMu. [Ipobiema HapylilieHus1 ero
Ljes10cTHOCTH. [1oBBIlIeHMe coziep>KaHUsI 030HA B PU3EMHOM CJIO€ aTMOC(epHI.

[TosnyueHue KucCIOpoJa B TIPOMBIIUIEHHOCTH U jaboparopud. XuMUYecKue
CBOMCTBa Kucjopoga. [lporeccel ropeHds W MeIJIeHHOrO OKucjaeHus. [IprumeHeHue
KHC/I0poJa.

ATtMocdepa — Bo3ayirHas oOosiouka 3emyu. TeHAeHIMM W3MeHEHUsI COCTaBa
Bo3syxa B XX B. OCHOBHble MCTOUHMKM 3arpsisHeHusi aTmoc@epbl TpaHCIIOPTHBIN
nepeHoC 3arpsisHeHU. KpyroBopoT Kuciopoza B pupoe.

JNemoHcrpaiu. 1. [Tonyuenue kucnopoga. 2. Cxxkuranve B aTMocdepe KUCI0po/a
cepsl, YIJjisi, HaTpus, KeJje3a. 3. OIbIThI 110 BOCIJIAMEHEHHUIO U TOPEeHUI0.

ITpakTnueckas padora. [TosiyueHune KMCI0pPO/a U UCC/IeIOBaHNE er0 CBONCTB.



Pacuernbie 3agaun. 1. OrnpeneneHne OTHOCUTENBHOU TIUIOTHOCTM Ta30B I10
3HaUYeHUsIM MX MOJIeKYJIApHbIX Macc. 2. OmpezesieHWe OTHOCUTENbHBIX MOJIEKY/ISIPHBIX
Macc ra3000pa3HbIX BEIeCTB 10 3HAUeHUI0 UX OTHOCUTE/TbHOU TI/IOTHOCTH.

Tema TBopuecko padoTbl. VICTOUHWKN 3arpsisHeHHs aTMOC(epbl U CITIOCOOBI ero
TIpeo/|0JIeHNS].

Tema 6

K1accb1 HeopraHM4yeckux CoeiMHeHun

Okcuzibl — COCTaB, HOMEHK/IaTypa, Kjaaccudukaius. [loHsiTHe 0 TUAPOKCUAAX —
KMCJIOTaX M OCHOBaHMsX. Has3BaHMss M coctaB OCHOBaHWM. ['MApoKcorpymma.
Knaccudukaius Kucaor, ux cocTtaB, Ha3BaHus. CocTaB, Ha3BaHUsI COJied, MpaBUia
CoCTaBJieHUs (POPMYJT COTeN.

XVMHUYeCKre CBOMCTBA OKCUZOB. BiiMsgHMe cocTaBa KMC/IOT Ha XapakTep WX CBOUCTB
(Ha TIpuMepax CONSHOW W cepHOM KucioT). OOlue XUMHWYeCKHe CBOWCTBA KHCJIOT.
PactBopuMocTh KUCIOT. KuciotHele poxau. dusnueckre CBOHMCTBA U CIIOCOOBI
TOTyueHus 1jeioued. XuMUUYeCcKre CBOMCTBA CoJjiel (B3auMO/IelCTBHEe PaCTBOPOB COJIeH C
pacTBOpamMu 1Iijejioued M MeTa/lamu). ['eHeTUuecKasi CBSI3b K/IaCCOB HEOpPraHWUeCKUX
coeguHeHN. AmdorepHocTh. OKCHABI YW THUAPOKCHABI, 00saziarorire amdbOTepHbIMU
cBorcTBamMu. Kiaccudukaliius HeopraHWuecKux BelecTB. [lepuoguueckoe H3MeHeHUe
CBOMCTB XUMHYECKUX 3/IEMEHTOB U UX COeJJMHEeHUN (Ha MpUMepe OKCUOB, TUIPOKCU/IOB U
BOJIOPO/JHBIX COe/IUHEHUH ).

NemoHcTpamuu. 1. OO6pasibl COeMHEHWM — TIpeZiCTaBUTeIer KUC/IOT, COJieH,
HEpaCTBOPMMBIX OCHOBAHUM, 11le/I0Uel, OKCHU/OB.

. OnbIThI, WUIFOCTPUPYIOLME CYLIeCTBOBAHME T'€HEeTUUeCKOU CBSI3U MEXIy
coeliHeHUsIMU ocdopa, yrieposa, HaTpusi, KaabLusl.

. B3aumogelicTBre Kajblusl U HAaTpUs C BOJOM. 4. [leliCTBMe UHAUKATOPOB. 5.
OnbIThI, WITIOCTPUPYIOLIE XMMUUECKHEe CBOKWCTBA OTHe/IbHBbIX K/IaCCOB HEOPTraHWUUeCKUX
coegrHeHUH. 6. OOpa3Ibl MPOCTHIX BEIECTB U UX COeJUHEeHUN (OKCHU/0B 1 THAPOKCH/IOB),
00pa30BaHHBIX 37IeMeHTaMH OJIHOTO TTepHo/ia.

JIaboparopHble ombITbl. 1. PaccMoTpenue o0pasiioB okcuzioB (yriaepoza (IV),
BOZiopo/ia, hocdopa, Meau, Kanbiius, )Kene3a, KpeMHus1). 2. Hab/toieHrie paCTBOPUMOCTH
OKCH/IOB a/TFOMUHUS, HAaTpHs, Kalbl[usg U Meiid B Boze. 3. OrnipefiesieHre cpefibl MOTyueH-
HbIX paCTBOPOB C TIOMOIIbIO WHAWKaTopa. 4. Paccmorpenue o6pa3ijoB coseii u
orpejesieHHe UX pacTBOPUMOCTU. 5. B3aumogeiicTBue OKCHUIOB KanbLus U (ocdopa c
BOJIOH, oripefiesieHre XxapakTepa 00pa30BaBIlierocsi THAPOKCH/A C TIOMOILBI0 UHAUKATOPa.
6. BzaumogelictBue okcuzoB meau (II) v 1juHKa € pacTBOPOM CEPHOW KHWCJOTHI. 7.
[TonyueHne yrneKUc/IoOro rasa W B3auMMOJEMCTBUE ero C M3BeCTKOBOM Bogou. 8.
WccnenoBaHre CBOWCTB COMSIHOM U CEPHOM KUC/IOT C WCMOJIb30BaHWEM WHIWKATOpPOB. 9.
B3anmogelicTBue MeTa/sioB (MarHusi, LIMHKA, JKeje3a, MeJii) C paCTBOpaMy KUCJIOT.

o W3mMeHeHMe OKpacKW UHAUKATOPOB B PaCTBOpPax Iie/iIoyei.

. B3anmMo/ielicTBe pacTBOPOB KHUC/IOT CO IenoyamMu. 12. B3aumojencTBUe
pacTBOPOB KMCJIOT C HEpPaCTBOPMMBIMU OCHOBaHUsIMHU. 13. ITosmyueHne HepacTBOPUMBIX
OCHOBaHUM U MUCC/IeZloBaHUe UX CBOMCTB (Ha MpUMepe TMAPOKCH/ia LIUHKA).

IIpakTnueckas pabora. ViccieqoBaHue CBONCTB OKCU/IOB, KUC/IOT, OCHOBAHUM.



Pa3pen 2

BeliecrBa 1 XMiMHUUecKye peakiiiy B CBeTe 3/1eKTPOHHO! TeopuH
Tema 7

Ctpoenue aToma.

Ctpoenue aroma. CTpoeHHe 3/IeKTPOHHBIX 000/I04eK aTOMOB 3J7IeMEHTOB: S-, p-,
d-, f- asmekTpoHbl. MecTo 37eMeHTa B TepPUOJUYECKON CHUCTeMe U 3JIeKTPOHHasi
CTPYKTypa aroMoB. PaauoakThBHOCTb. I[IoHSITME O TIpeBpaljeHMd XUMHUUEeCKUX
3/1eMeHTOB. [IpUurHbBI BOSHUKHOBEHHSI PaJMOAKTUBHBIX OCAZIKOB U UX OMOIOrHUecKoe
3HaueHwue.

HNemoncrpauu. 1. Cxembl onbiToB TomcoHa, Pesepdopaa, Munnukena. 2. Mogenu
aTOMOB Pa3/IMYHbIX 3/IEMEHTOB.

Tema 8

ITepuoanyeckuii 3aK0H 1 nepuoguUeckasi cucrema yiemMeHToB [/I.1. MeHnpeneeBa

CBOMCTBa XMMHUYECKUX 3/IEMEHTOB U WX M3MeHeHus. Knaccudukaiysa xuMuueckux
371eMeHTOB. OTKpBITUE ITepUoANYecKoro 3akoHa. CTpoeHHe aTOMOB 3/1EMEHTOB MalblX U
OOMBIIIMX TIePHUO/IOB, TJIABHLIX W MOOOUHBIX TOATpyNn. dOpMyIMpOBKa IMEPUOJUUIECKOT0
3aKOHa B COBpPeMeHHOW TpakToBKe. [leprogudyeckasi cucteMa B CBET€ CTPOEHUSI aToMa.
dusruecKuii CMbIC HOMepa feproja U rpymmbl. CemeicTBa 3/1eMeHTOB (Ha MpUMepax
IIeJIOYHBIX MeTa/IIOB, TrajJOTeHOB, WHEPTHBIX Tra30B). XapaKTePUCTHKAa XHWMHUUYECKUX
CBOMCTB 3/IEMEHTOB [IJIaBHbIX TMOATPYIIT M NEPUOJWYHOCTb MX W3MEHEeHUs] B CBeTe
3JIEKTPOHHOTO  CTPOEHUsI aToMa. OJIeMeHTbl, COeJWHEeHUS] KOTOPBbIX MPOSBIISIOT
amdoTrepHbie CBoicTBa. OTHOCHTe/IbHASI 37IeKTPOOTPUIIATE/ILHOCTD 37eMeHTOB. O0iias
XapaKTepUCTUKA 37IEMEHTAa Ha OCHOBe ero MoJIOXKeHus B mepuoanueckou cucreme [I.U.
MeHeneeBa. 3HaueHue MepUOLUUYECKOr0 3aKOHA JJIs pa3sBUTUS HayKU U TeXHUKU. Posib
MePUOMYECKOr0 3aKOHA B CO3/JaHUU HAYYHOU KapTUHBI MUpa.

JemoncTparun. 1. Habop cnatifioB, Kogorpamm, Tabsui] «[leproguueckuii 3aKOH U
cTpoeHue atoMa». 2. [lemoHcTpaiusi 00paslioB I1[e/IOYHBIX MeTa/JIOB M TajioreHoB. 3.
B3aumopencTBue 11e/I0YHBIX MeTa//IOB M TajJOreéHOB C TMPOCTBIMA M CIOKHBIMH
BellleCTBaMHU.

JIaboparopHblii onbIT. VccienoBaHWe CBOWCTB aM(OTEpPHBIX THUAPOKCHIOB W
1je/I0YeHn.

Tema 9

Ctpoenue BeiecTsa

BasieHTHOe COCTOsIHMEe aTOMOB B CBeTe TeOpPUU 3/IeKTPOHHOI'O CTPOEeHUS.
BaneHTHble 371€KTpOHBI. XUMUYeCKass CBfI3b aTOMOB. KoBajieHTHas CBfi3b U
MexaHu3M ee oOpa3oBaHus. HermossipHasi W TIONsipHasi KOBajieHTHasi CBSI3b.
CBOKMCTBA KOBAaJeHTHOW CBSI3U. OJIEKTPOHHbIE U CTPYKTYpHble (DOPMYJIBI
BeljecTB. VoHHass CBsi3b M MexaHU3M ee obOpa3oBaHus. CBOWMCTBa HOHOB.
CreneHb OKUC/IEHUS.

[Ipyposa XxuMHUeCKOM CBsiI3U U ee Tumnbl. OTHOCUTENBHOCTb THIIOJIOTUU
XUMUUECKOW CBsI3U. BiMsgHMe TuUMa XUMHWUeCKOW CBSI3M Ha CBOWCTBA XWUMHUYECKOTO
COeIUHEeHUSI.



Kpucranmueckoe crtpoeHue BeljecTB. Kpucraiimueckue pelieTKu: aTOMHas,
VIOHHas1, MOJIeKYJIIpHasi — U UX XapaKTePUCTUKH.

YpoBHY XMMWYECKOM OpraHu3aluu BelecTB. 3aBUCMMOCTb CBOMCTB BeL[eCTB OT UX
CTPOEHHUS.

HNemoncrpamu. 1. BsaumopeiictBue Hatpus €  xjopoMm. 2. Mogenu
KPUCTA/IJTMYECKUX PeLIeTOK BeleCTB C MOHHbIM, aTOMHBIM Y MOJIEKY/ISIPHBIM CTPOEHUEM.
3.Bo3ronka noga.

Tema 10

XuMHUyecKye peakijii B CBeTe 3/IeKTPOHHOHU TeOpuu

du3nueckas CyLHOCTb XMMHAYECKOU peaKLvH.

Peakiiy, TpoTeKarolie C u3MeHeHHeM W 0e3 W3MeHeHHsl CTelleHel OKHC/IeHUsI.
OKuC/IMTeIbHO-BOCCTAHOBUTEJIbHBIE peaklvu. [Ipoiiecchl OKUC/IeHrss U BOCCTaHOBJIeHMS;
MX €eIWHCTBO W TIPOTUBOIOJIOXKHOCTb. (CoOCTaBieHvWe YpaBHEHWW OKHCJ/IATE/IbHO-
BOCCTAaHOBUTE/IbHBIX peakl[iii, pacCTaHOBKa KO3((UIIMEHTOB MeTO/IOM 3/IeKTPOHHOTO
Gasafca, 0bI1asi XapaKTeprCTHKA.

Knaccudukaiyss XMuMUUeCKrUX peakliii B CBeTe 3/IeKTPOHHOW TeOPUM.

JleMOHCTpaLuy. [Tprimepsl OKUC/IUTE/TbHO-BOCCTaHOBUTEJIbHBIX peaxiui
pa3/IMUHBbIX TUIIOB: TOPeHUe BellleCTB, B3aMMO/|eICTBHE METaslJIOB C rajoreHaMu, Cepow,
pacTBOpaMH KUCJIOT U COJIeH.

Tema 11

Bojopoj u ero BaxHeiiye coeuHeHUsI

Bopopog B kocMoce. AnepHbie peakumu Ha ConHue. Bogopos B 3eMHOM MpUpPOJE.
[TonyueHnue Bojopoja B JyiabopaTopuu. Bomopoj — XUMHUYeCKHM 37ieMeHT U TPOCTOoe
BellleCTBO. JHeprus CBSI3M B MOJIeKysie Bogopoga. M3ororbsl Bogopoza. dusnueckue U
XMMMYeCcKue CBoMCTBa Bojgopoza. Bogopon B OBP. Ilpumenenue Bogopoza. IIpombiiii-
JIEHHOe TIo/TyuyeHue BoZopoJa. Bogopos — 3K0/10ruyecku YMCToe TOTLIMBO; TepCreKTUBbI
ero wucnosib3oBaHus. OKCHZ BOAOpPOJa — BOZA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHUe,
BOJOPO/HasA CBs3b. PUBNKO-XUMUUYECKUE CBOMCTBA BO/IBI.

HdemoHncTparuu. 1. IlosnyueHue Bogopojga B JabopaTopuu. 2. 3apsaka U
ucronb3oBaHue anmnapara Kumnma. 3. Jlerkocts Bogopoga. 4. Huddysus Bogopoga. 5.
['openue Bogopoza. BoccraHoBIeHWe Me[y M3 ee OKCHJAa B TOKe BoZopoja. 7. OTbITHI,
NoAITBepPXKAaroll[ie XMMUUeCKre CBOKMCTBA BOJbI.

IIpakTHueckas pabdora. [TosyueHre BOIOpOAA 1 UCC/IeJOBaHUe ero CBOMCTB

Tema 12

I'asorens!

XapakTepyuCTHKa TrajoreHoB KakK XUMHUUeCKHWX 3/1IeMeHTOB U IIPOCTBIX BeLleCTB.
CtpoeHue aTtoMOB rajioreHOB. HaxokgeHue rasoreHoB B npupoge. dusnyeckue u
XUMHUeCKUe CBOWCTBA rasoreHoB. [TomyueHne Xjiopa ¥ XJI0POBOZIOPO/ia B labopaToOpuu U
TIPOMBILLIJIEHHOCTU. broJiornueckoe 3HaueHve rajoreHoB. ['ajoreHsl U OTpaBIsitOLve Be-
1|eCTBa.

HNemoncrpamuu. 1. Tlonyuenune xjopa 2. CuHTe3 xsopoBogopoga. 3. IlonyueHue
XJIOPOBO/IOPO/ia peakiiveld oOMeHa M pacTBOpeHHe ero B Boze. 4. B3anmogeiictere 6poma
Y MoJja C MeTa/lJlaM{; paCcTBOpa Mojia C KpaxMasioM. 5. B3auMHOe BbITeCHeHMe rajioreHoB.

JIabopaTopHble onbIThl. Pacrio3HaBaHUe COJISTHOM KHMCJ/IOThI, XJIOPUI0B, OPOMU/IOB,
VIO[V[IOB.



PacuerHble 3afaun. Beruriciienre 06beMa ra3oB 1o KOJIMUeCTBY BeleCTB.

IIpakTHyeckas pabora. [TosyueHre COJITHON KHUC/IOTBI U OTIBITHI C Hel. PereHue
5KCIIePUMEHTa/IbHBIX 3a/iau 10 TeMe «I ajloreHbD».

Tema 13

O0Oo0OmieHue 3HaHMUA O HauOo/lee BAXKHBIX XapPaKTePUCTHKAX BeIeCTB U
XMMHYECKHX MPOLeCCOB

XapakTepyCTHKa XUMHUECKOT0 3jieMeHTa (COCTaB, CTpoeHwue, mnosioxenue B I1.C.)
DU3MKO-XMMHUUECKHe CBOMCTBA BEIIECTB Ha MPUMEPAx BOZIOPO/ia, KUCIOPO/ia, XJI0pa.

[eHeTHUecKasi B3aMMOCBSI3b MeX/y OCHOBHBIMM KJjlaCCaMM HeOpPraHMUecKhX
coeIMHEeHUH.

OCHOBHBIe XapaKTePUCTUKA XUMUUYECKUX PeaKL[Mi: THITbI Peaki[|ii, BO3MOKHOCTb
WX TIPOTEKaHMSI.

Temarryeckoe Iy1laHUpPOBaHKEe

Ne HanmeHnoBaHue Tembl KomuecTBo yacos OJIeKTPOHHBIE
/I Beero KoHTpobHbe | TIpaKTHHeck obpazoBare/ibHbIe peCypChl
paboThI e paboTbl
1 | Beegenuve 2 1 bubmioreka IIOK
https:/
m.edso0.ru/7f41837¢
2 | XuMuueckue 1eMeHThI 1 11 1 bubmioreka ITOK
BeLLleCTBa B CBeTe aTOMHO- https://
MOJIEKYTIIPHOTO yUeHHs m.edso00.1u/7f41837¢
3 | XuvMHUeCcKHe PeaKLyH. 7 1 Bubmioreka LIOK
3aKOHBI COXPAHEHHS MACChI https:/
¥ SHEpruu m.edso0.ru/7f41837¢
4 | Metozp! xummn 2 bubmioreka IIOK
hitps:/
m.edso0.ru/7f41837c
5 | Belecrsa B OKpy»KaroLIeit 6 3 bubmioreka ITOK
Hac rpypoze https://
m.edsoo.ru/7f41837¢
6 | Ionsitrie o rasax. Bozayx. 7 1 1 Bubmioreka LIOK
Kuciopoz. Toperie. https://
m.edso00.1u/7f41837¢
7 | OcHOBHbIE K/aCChI 11 1 1 bubmioreka IIOK
HEOPraHMUeCKUX https:/
COe/HeHHiT m.edso0.1u/7f41837¢
8 | Crpoenvie aromMa 4 bubmioreka IIOK
https://
m.edsoo.ru/7f41837c
9 | TleproarUecKH it 3aKOH 1 3 bubmioreka [JOK
[Tepyoauueckas cricTema https:/
XVMUYeCKHX 2/1EMEHTOB m.edso0.ru/7f41837c
.M. .MeHnpeneea
10 | Crpoenmue BerecTsa 4 bubmioreka [JOK
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https:/

m.edsoo.1/7f41837c
11 | XuMuueckue peakiyu B 4 bubmioreka ITOK
CBeTe EKTPOHHOM TeOpPHH https://
m.edsoo.ru/7f41837c
12 | Bomopos — pokaarorpiii 2 bubmioreka ITOK
BOJY Y SHEPIHIO https://
m.edsoo.1u/7f41837¢
13 | TasoreHs! 4 Bbubmioreka LIOK
https://
m.edsoo.n/7f41837¢
14 | Wroroeoe 0600iieHke U 2 bubmioreka ITOK
KOHTDOJ/Tb 3HAHMH https:/
m.edsoo.ru/7f41837¢c
Hroro: 68u
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