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Paboyass nporpamma npegMeTHOro Kypca «®dusmyeckas XvMma» COCTaBfeHa B
COOTBETCTBUU c TpeboBaHUAMM depnepanbHoro rocy4apCTBEHHOrO
obweobpasoBaTenbHOro  CTaHgapta, NPUMEPHON  OCHOBHOW  obpasoBaTenbHOWm
nporpamMmmbl cpegHero obuiero obpasoBaHusi MO XMMUM W Ha OCHOBE aBTOPCKOW
nporpamMmbl 3MEKTUBHOIO Kypca Ana npodunbHOW LWKonbl aBTopoB B.A. benoHoros,
I".Y. BenoHoroga: yu4. Nocobue ansa obweobpaszoBaTenbHblix opraHm3aunin / H. B.
AHTUnoBa un ap. . — M. lNpoceeluenune, 2019 — 187c¢. — lNpodunebHas wkona.

NMNOACHUTEJIbHAA 3AMNMUNCKA

Mporpamma kypca «®Pusmyeckass xumms» paspaboTtaHa ¢ y4eToMm TpeboBaHUN
defepanbHOro rocyaapCTBEHHOro crtaHgapta cpegHero obuiero obpasoBaHua K
nnaHnpyemMbiM pesynbTartam OCBOEHUSA obyyvarowmnmmcs OCHOBHOW
obpasoBaTenbHON NporpaMmmbl.

Mporpamma npeaMeTHOro Kypca OTHOCUTCA K  OOLWEeMHTENnneKTyanbHOMY
HanpaBfeH1to, paccynTaHa Ha 68 4YacoB 3a ABa roga obyyeHus ans obyyarowmxca 10-
11 knaccos.

OnutenbHOCTb oAHoro 3aHAaTua 40 MUHYT. 3aHATUA NpoBOAATCS B KabuHeTe
XUMUN N XUMUYECKon nabopaTopum.

AKTyanbHOCTb Kypca 3akno4yaetcss B (POPMMPOBaHWM MO3HaBaTENbHOIO
HanpaBneHusi XMMUYeckoro o0Opa3oBaHMS Ha ypOBHe cpegHero  obuero
obpasoBaHNst N NpPUOBLLEHNsI MoapacTaloLWero MNOKONEHUST K MHTENNeKTyanbHON
[AesTeNbHOCTU YYEHMKOB.

Lenb nporpammbl: pasBuTWEe LENOCTHOrO MpeacTaBfeHnss O  CBS3U
XMMUYECKUX N hU3NYECKNX npoueccax; hopMUpOBaHMe HaBbIKOB MOMCKA NOMMYEeCKM
BEPHOro MNyTW pelUeHnss HecTaHAapTHbIX 3a4ay (KOMOUHMPOBAHHbLIX, AN peLleHus
KOTOPbIX HEOBXOANMbI 3HAHUS ABYX LUKOMbHBLIX AUCUMMNMH — OU3NKU U XUMUMN.

3apaum nporpamMmmbi:

— pacwuputb K yrnybuTb 3HaHWA  yyalMxcsi NO TeopeTUYeckuM u
NMPaKkTU4YECKMM OCHOBaM XUMUM U U3MKA 4Yepe3 CUCTEMY pacyeTHbIX W
aKCNeprMeHTanbHbIX 3a4au;

— pasBuBaTb Y y4alUMXCs MHTEpec U TBOPYECKUI noaxon K npegMeTy, HaBblku
3KCNEPUMEHTMPOBAHNS;

— MakcuMMarnbHO MpUBMEKaTb YYalUMXCA K BbINOMHEHWIO WHAMBMAYANbHbIX
3aJaHuin 1 Ha 3TOM OCHOBE Pa3BMBaThb MX NPodeccuoHarnbHble
YCTPEMIEHUSA, CKMOHHOCTM U CMOCOGHOCTY;

— ucnonb3oBatb B paboTe naGopaTopuu MeTanpeaMeTHble CBsA3W, oby4vaTb
KOMMMEKCHOMY UCMONb30BaHUIO 3HaHWIA NO pasHbIM NpeaMeTam;

— pas3BuBaTb Yy OOy4yalOLMXCSA YMEHUS FOrMYecku paccyxgatb, BblbupaTb
onTUManbHbIN CNOCO6 peLLeHNs KOHKPETHOW 3aaaydn.



NMPEOMETHDBIE PE3YJIbTATbl OCBOEHUA KYPCA.
JInuHoCTHBIE pe3ynbTaThbl:

— OpueHTauuda 06yqa+0|.u,mxcg Ha OOCTWXeHue JIM4YHOro cH4acTtbd, peanm3aunto
NMO3NTUBHbIX XU3HEHHbIX nepcnekTuns, MHNUNATUBHOCTD, KpeaTnBHOCTb,
FOTOBHOCTb U CMOCOBHOCTb K JINHHOCTHOMY CamMoornpeanerieHutio, CNoCcOBHOCTb
CTaBUTb LEJIN U CTPOUTb KU3HEHHbLIE MMJ1aHbl,

— FOTOBHOCTb M CMOCOBHOCTL 06ecneunTb cebe n cBoMM BNU3KMM OOCTOWMHYHO
XWU3Hb B Mpouecce CaMOCTOATENbHOW, TBOPYECKOW W  OTBETCTBEHHOW
NEeATeNnbHOCTY;

— FOTOBHOCTb U CMOCOOHOCTb OOy4allWmMxXcss K OTCTauBaHWUIO  JIMYHOTO
AOCTOMHCTBA, COBCTBEHHOrO MHEHUS, TOTOBHOCTb M CMOCOBHOCTL BbipabaTtbiBaTb
COBCTBEHHYIO MO3ULNIO NO OTHOLLEHMIO K 0OLLLECTBEHHO-MONMUTUYECKUM COBLITUAM
MPOLLMIOro U HaCTOSILLEro Ha OCHOBE OCO3HaHMSI U OCMbICIIEHUS
NCTOPUKN, OYXOBHbIX LLEHHOCTEN N AOCTUXKEHUIN HaLLEN CTPaHbl;

— MNPUHATAE U peanusaumsi LEeHHOCTEN 300poBOro M GesonacHoro obpasa
XXM3HU, BepexHoe, OTBETCTBEHHOE U KOMMETEHTHOE OTHOLLUEHME K COOCTBEHHOMY
h13nYECKOMY 1 NMCUXOIOrMYECKOMY 340POBbIO;

— HenpusiTue BpPeaHbIX NPUBbLIYEK:  KypeHus, ynotpebnexus
ankoronsi, HAPKOTMKOB;

— poccumnckass  MOEHTUYHOCTb, CMOCOBHOCTb K  OCO3HaHWKD  POCCUNCKOM
MOEHTUYHOCTU B MOMUKYNbTYPHOM COUMyMe, YyBCTBO NMPUYACTHOCTU K UCTOPUKO-
KynbTypHOM OOLLHOCTM pOCCUCKOro Hapoda u cyabbe Poccun, natpmotmsm,
rOTOBHOCTb K criyeHuto OTedecTBy, ero 3awumre;

— YBaXeHWe K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTU nepen PoauHown,
ropgocTm  3a CBOWM  Kpan, cBowo PoauHy, npownoe wn  HacTosuee
MHOroHauUnoHanbHoro Hapoga Poccumn, yBaXxeHue K rocy4apCTBEHHbIM CMMBOAM
(rep6, donar, rumn);

— IPaXOaHCTBEHHOCTb, rpagaHcKkas Mo3uLUMSA akTUBHOIO U OTBETCTBEHHOrO
YyrneHa POCCUINCKOro OOLLEecTBa, OCO3HALLEro CBOM KOHCTUTYLIMOHHbIE NpaBa u
00513aHHOCTI, yBaXkaloLLEro 3akoH W MpaBonopsAoK, OCO3HAHHO MPUHMMALOLLErO
TPaAULMOHHbIE HaLMOHamnbHble U 06LleYenoBeYeckMe TryMaHUCTUYECKUE WU
[eMOKpaTU4ecKmne LIeHHOCTU, TOTOBOIO K Y4acTUIO B OOLLIECTBEHHOW XU3HM;

— MUPOBO33pEHMEe, COOTBETCTBYIOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKU
M OOLWECTBEHHOM MNPaKTMKM, OCHOBAHHOE Ha Aauarnore KynbTyp, a Takke
pasnMyHbIX (OPM OOLLECTBEHHOIO CO3HaHWS, OCO3HaHWe CBOEro MecTa B
NONMUKYNbTYPHOM MUPE;

— MHTepuopusauma UEeHHOCTEN [OeMOoKpaTUM W couuanbHOM COnMOapHOCTK,
rOTOBHOCTb K [JOrOBOPHOMY pPEeryrMpoBaHuM0O OTHOLUEHWA B Trpynne wunu
coumanbHOW opraHMsauuny;

— rOTOBHOCTb  Obyvalowmxcss MNpOTUBOCTOSITb  MOEONOrMN  3KCTPeMu3ma,
HauMoHanmama, KceHodobun; Koppynumun;, AMCKPUMMHAUMM MO  CcouManbHbIM,



pPennMrmo3HblM, pacoBbiM, HaUWOHaAllbHbIM TMpU3HakaM W OpyrMM HeratuBHbIM
coumnaribHbIM ABINEHNAM;

HPaBCTBEHHOE  CO3HaHWE W  MOBEJEHME Ha  OCHOBE  YCBOEHWS
obLe4enoBeyYecknx LEHHOCTEN, TONMEPaHTHOrO CO3HaHWS W NoBedeHust B
MOMMUKYNbTYPHOM MUpEe, FOTOBHOCTU WM CMOCOGHOCTM BECTM Avanor ¢ ApyrMMu
noabMy, gocturaTb B HEM B3aMMOMOHMMaHWUsSl, HaxoauTb obwue uenu wu
COTpyAHMYaTb AN UX OOCTMKEHWS;

— MNPUHATAE TYMaHUCTMYECKUX LEHHOCTEN, OCO3HaHHOe, YBaXWUTENbHOE U
aobpoxenaTtenbHoe OTHOLIEHWE K OPYroMy  4YerioBeKy, €ro MHEHWI,
MUPOBO33PEHMUIO;

— CMOCOBHOCTbL K conepexmnBaHuio n opMmpoBaHme Nno3uTUBHOIO OTHOLLUEHMS
K Nnioasm, B TOM 4ucne K nuuam ¢ orpaHnUYeHHbIMM BO3MOXHOCTSMU 3[0POBbS U
nHBanuagam; ©OepexHoe, OTBETCTBEHHOE W KOMMETEHTHOEe OTHOLUeHWe K
pr3nYEecKkoMy 1 NCUXONOrMYeckoMy 340POBbLIO APYrMX NOAEN, YMEHME OKa3biBaTb
nepByo NOMOLLb;

— (POpMMpOBaHMNE BbIpaXEHHOW B NOBeOEHUM HPaBCTBEHHOW MO3WLMKW, B TOM
yncre cnocobHOCTU K co3HaTenNbHOMY BblGopy Ao6pa, HPAaBCTBEHHOIO CO3HAHUS U
NMOBEAEHUS HA OCHOBE YCBOEHWsI 06LLIeYENOBEYECKMX LIEHHOCTEN N HPaBCTBEHHbIX
4yBCTB (Y4ecTu, gonra, cnpaBeasIMBOCTU, MUIOCEPANS U OpYXentoous);

— pasButue KOMNEeTeHUNn coTpygHuyectBa  CO CBEPCTHUKaMU,

AeTbMM  Mnagwero  Bo3pacTta, B3pocibiMM B obpasoBaTtenbHom,
00LLEeCTBEHHO NONE3HOM, y4ebHO-NCCNeaoBaTeNbCKON, NPOEKTHON U APYrMX Buaax
NEeATenbHOCTY;

— 3alHTepeCcOBaHHOCTb B HAaYy4YHbIX 3HAHUAX 06 yCTpOIZCTBe Mupa " obuecTBa;

— FOTOBHOCTb U CNOCOBHOCTL K 06pa3oBaHuio, B TOM Yncne camoobpasoBaHuio,
Ha MPOTSHKEHWM BCEW XWU3HW; CO3HATENbHOE OTHOLUEHME K HenpepbiBHOMY
obpa3oBaHMI0 KaK YCIOBMIKO YCMELWHON npodeCcCMoHansHONn 1M obLecTBEHHOM
AEATENbHOCTY;

— 3JKorornyeckas KynbTypa, OepexHoe OTHOLIEHMSI K pOoAHOM  3eMrle,
npupodHbiM 6GoratctBam Poccunm M Mupa; NOHMMaHWE BIMSIHAS  couMaribHO-
SKOHOMMYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOAHON U coumanbHOW cpepbl,
OTBETCTBEHHOCTb 3a COCTOSIHME MNPUPOAOHBLIX PECYPCOB; YMEHWUSs U HaBbIKU
pasyMHOro NpUPOOONONIb30BaHUS, HETEePNMMOEe OTHOLUEeHVWe K AeNCTBUSIM,
MPUHOCALLMM Bped 3KOSormu; npuobpeTeHne onbiTa 3KOMOro-HanpasBrieHHON
AeATEeNbHOCTY;

— OTBETCTBEHHOE OTHOLUEHME K CO30aHUK0 CEeMbW HaA OCHOBE OCO3HAHHOIO
NPUHATUA LEHHOCTEN CEMEWNHOWN XXU3HN;

— MOSIOXNUTENbHbIN o6pa3 ceMbu, poauTernbCTBa (OTLI,OBCTBa n MaTepMHCTBa),
NHTEPUNOpn3aumnAa TpaamumMoHHbIX CeMeNHbIX LLeHHOCTEWN;

— YBaXX€EHMe KO BCEM (popmMam COOCTBEHHOCTM, FOTOBHOCTb K 3alUMTe CBOEN
COOCTBEHHOCTH;



— OCO3HaHHbIM BbIGOp Byaywen npodeccun Kak nyTb M cnocob peanusaumm
COBCTBEHHbIX XXM3HEHHbIX NJIAHOB;

— FOTOBHOCTb OOyyvalwLlmxca K TpyooBOW npodheccrmoHanbHOW OeATenbHOCTH
Kak K BO3MOXHOCTM y4aCTUd B  pPELEHUN §NYHbIX, OOLLECTBEHHbIX,
rocygapCTBEHHbIX, 00l eHaunoHanbHbIX Npodnem;

— NoTpebHOCTb TPyaWUTbLCH, YBaXKeHue K Tpyay W noasam Tpyaa, TPyAoBbIM
AOCTUXKEHMAM, [0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLUEHUE K
pasHbIM BUAaM TpyaoBON AesATENbHOCTY;

— FOTOBHOCTb K camMoobCcnyxuBaHuo, BKNovass oOyyYyeHMe U BbINOSIHEHME
JoMallHuX 06s3aHHOCTEN;

— dmanyeckoe, aIMOLUMNOHANBHO-NCUXOSIOrMYeckoe, coumnanbHoe Bnaronosnyyve
obyyarowmxca B XU3HWM obpasoBaTeribHOM oOpraHusauuu, ouyuieHne OeTbMu
©e30nacHOCTM N Ncuxonormdeckoro komcopTta, HOPMaLNOHHOM 6e30MacHOCTH.

MeTanpeamMeTHble pe3ynbTaTbli:
PerynsiTuBHble yHuBepcarnbHble y4eOHble AeUCTBUS

— CaMOCTOATEJSIbHO onpeaesiatb uesrnun, 3agaBaTtb nNapamMmeTpbl U KpUTepun, no
KOTOPbIM MOXHO onpeaesnntb, 4YTo Uellb OOCTUrHyTa,

— OUEHMBaTb BO3MOXHble MOCNEACTBUS [OOCTMXKEHUSI MOCTaBfIEHHOM UENU B
AeAaTenbHOCTN, COBCTBEHHOM XU3HN U XKU3HU OKpyXarLwmnx nogen, OCHOBLIBAsICb Ha
0006pa>KeH|/1$|x ATUKN N MOoparu,

— CTaBUTb WM GOopMynMpoBaTb COOCTBEHHble 3adayn B 0bOpasoBaTerlbHOM
AEeATENbHOCTU U XKU3HEHHbIX CUTyaUuUsX;

— OLEHMBaTb pPecypchbl, B TOM YuCIe BPEMS U Apyrne HemaTepuarbHble
pecypcbl, Heobxoanmble AN AOCTUXKEHMS MOCTaBNEHHON Lienu;

- Bbl6|/|paTb nyTb AOOCTUXEeHUA LUenn, niaHnpoBaTb peleHne nocCTaBliIeHHbIX
3afad, onTMMn3npysa matepuaribHble U HeMmaTtepuaribHble 3aTpaThl;

— OpraHm3oBbiBaTb 3(1)(*)6KTI/IBHI:II7I MOUCK pecypcCos, HeoOxoauMbIX  Ans
AOCTUXEHUS1 NOCTaBMEHHOW LIENN;

— COMOCTaBNATb NOMyYeHHbI pe3ynbTaT AeATenbHOCTM C NOCTaBMNeHHOW 3apaHee
Lenblo.

MNo3HaBaTenbHbIe YyHUBeEpPCcalbHble y4ebHble aencTBUA

— uckatb M HaxoauTb 0606LEeHHbIE CNOCOObLI pelleHns 3agad, B TOM 4uCre,
OCYLEeCTBNATb pa3BepHYTbIN MHPOPMALMOHHBLIA MOUCK U CTaBUTb HA €ro OCHOBE
HoBble (y4ebHble 1 No3HaBaTemNbHbIE) 3a4auu;

— KPUTUYECKM OUEHMBaTb WM MHTEPNpPeTMpoBaTb WHAOPMAUMIO C pasHbiX
nosuumm, pacnosHaBaTb U UKCMpPOBaTb MNPOTUBOPEYUNS B WMHE(POPMAaLMOHHBIX
NCTOYHMKAX;



— ncnonb3oBatb pas3siMdHble  MOAENIbHO-CXeMaTun4deckme cpengcrtesa Ongd
npeacrtasrieHna CylweCTBEeHHbIX CBSAA3EM N OTHOLLUEHUW, a TaKxKe I'IpOTVIBOpG‘-IVIVI,
BbIABJIEHHbLIX B VIH(bOpMaLI,VIOHHbIX NCTOYHUKAX;

— HaxoguTb M NPUBOAUTb KPUTUYECKME apryMeHTbl B OTHOLLUEHUW OENCTBUA U
CY)XOEHUN ApYroro; CNOKONHO M pa3yMHO OTHOCUTLCS K KPUTUYECKMM 3aMeYaHUsaM
B OTHOLIEHUMM COBCTBEHHOIO CYXAEHUs, paccmaTpuBaTtb WX Kak pecypc
CcOBCTBEHHOIO Pa3BUTUS;

BbIXOOUTb  3a pamKu yyebHoro npegmeTa " OCYLLECTBNATb
LeneHanpaBneHHbI MOMCK BO3MOXHOCTEN AN LUMPOKOro mepeHoca CPeAcTB U
cnocoboB AeNCcTBUSA;

— BbICTpanBaTb nHOAMBUAYAJIbHYHO o6pasoBaTeanyro TPAEKTOPU, y4nUTbiBadA
orpaHn4yeHund co CTOPOHbI ApYyrnx y4aCcTHUKOB U peCypPCHblE€ OrpaHNYEeHUA;

— MEHATb N yaep>XmnBaTtb pa3Hble NO3NLNN B no3HaBaTeNbHON OEATENbHOCTU.
KOMMyHMKaTMBHbIe YHUBepcarsnbHble y‘-IGGHbIe AencTBus

— OCYLLEeCTBMATb AENOBY KOMMYHMKALUMIO KaKk CO CBEPCTHUKaMK, Tak W CO
B3pOC/bIMK (Kak BHYTpU obGpasoBaTenbHOM OpraHvM3auun, Tak U 3a ee npegenammn),
noabvpaTbe NapTHEPOB ANA [LENOBOM KOMMYHMKALMKM UCXOOS W3  COOBpaKeHui
pe3ynbTaTMBHOCTM B3aUMOAENCTBUS, @ HE JIMYHbIX CUMNaTui;

— NPV OCYLLECTBNEHMN TPYNnoBol paboTbl ObiTb Kak pykoBOAUTENEM, TakK U
YeHOM KOMaHAbl B pasHbiX ponsx (reHepatop WAew, KPUTWUK, WCMONHUTENb,
BbICTYNaloLLMI, 3KCNepT 1 T.4.);

— KOOpPAMHMPOBaTb U BbIMNOMHATL  paboTy B yCroBUSIX
pearnbHoro,
BMPTYyarbHOro 1 KOMGUHMPOBAHHOIO B3aMMOLENCTBUS;

—  pasBepHYTO, NOMMYHO 7 TOYHO M3naraTb CBOK TOYKY 3peHusi
C UCMOMb30BaHMEM afekBaTHbIX (YCTHbIX M MMCbMEHHbIX) SA3bIKOBbIX CPEeACTB;
— pacnosHaBaTb KOH(IMKTHblE CUTyauuu M npenoTBpaliatb KOHMMMKTbI OO0 WX
aKTMBHOW dbasbl, BbICTpamBaTb [OENOBYH0 WM 00pa3oBaTeNlbHYyH KOMMYHMUKaLWIO,
nsberasi IMYHOCTHbIX OLLEHOYHbIX CYXXAEHWIA.

MNpeamMeTHbIe pe3ynbTaTthbl:

— pacKpbiBaTb Ha npunmMepax poryib XmmMmmnn B (bOpMI/IpOBaHI/II/I COBpeMeHHOﬁ Haquoﬁ
KapTUHbI MHUpa 1 B HpaKTMHeCKOVI OeATesIbHOCTN Yell0BEKa,
B3aMMOCBA3b MeXay XUMUEN N Opyrmvm ecteCtBeHHbIMWN HayKaMU;

— YyCTaHaBnMBaTb B3aMMOCBA3b MeXay CTpoeHunemMm atoMoB, MOJIEKYNT U UX
CbI/I3I/ILIeCKI/1MI/I N XUMUYECKMMMN CBONCTBaAMMU;

— YyCTaHaBnmMBaeTCd BO3MOXHOCTb W HanpaslieéHune Te4dYeHuna npouecca B
CbM3MLIeCKOIZ XXMM, B KOTOpOIZ nM3y4vyarTCcda TensmnoBble GanaHCbl XUMUYECKUX W
Cbl/l3|/l‘-IeCKI/1X npoueccoB B pa3siMyHbIX YCITOBUAX]



— XuMmun4yeckass KuMHETMKa (M3ydaeT CKOPOCTUM XUMWUYECKMX peakuum wu  Ux
3aBUCMMOCTb OT PasriMyHbIX YCrOBUN).

— pewaTb 3agayn B 06nactn ursnyeckon XumMmm;

— M3y4YeHune B3aUMOCBSI3N XMMMUYECKUX U hU3NYECKMX NMPOLIECCOB B pacTBoOpax C
3MNEKTPUYECKUMUN SBNEHUSMU;

— u3yvyaeT PU3NKO-XUMUYECKNX CBOWMCTB M 3aKOHOMEPHOCTU WX WU3MEHEHUN B
ANCNEPCHbIX CUCTEMAX;

— yCTaHaBnMBaTb MNPUYNHHO-CEACTBEHHbLIE CBA3N MeXOy CTPOEHWEM aToOMOB
XUMUYECKUX IMEMEHTOB W MNEPUOOUNYECKUM W3MEHEHMEM CBOWCTB XUMWUYECKUX
3MEMEHTOB U X COeANHEHMN B COOTBETCTBUMN C NMOSIOXKEHNEM XMMUYECKUX 3IEMEHTOB
B Nepuogmyeckon cucteme;

COCTaBNATb MONEKYNspHble W CTPYKTYpHble OpMyrnbl HEopraHWYecKux W
OpraHMYecKMx BELLECTB Kak HocuTenem MHOpMaLun O CTPOEHUWN BELLEeCTBa, €ero
CBOWCTBaX M NPUHAANEXHOCTM K onpeaeneHHoMy Knaccy coeauHeHWI;

— yCTaHaBnuBaTb 3aBUCMMOCTb  PEaKUMOHHOM  CMOCOBHOCTU  OpraHMYecKux
coeavHeHWn OT XapakTepa B3aUMHOro BIUSIHUS aTOMOB B MoOJekynax C Lerbko
NPOrHO3NPOBaHUS NPOAYKTOB peaKuuu;

— YyCTaHaBnMBaTb 3aBUCUMMOCTb CKOPOCTU XUMUNYECKOMN peakumm " cCcmelleHundA
XMMNHECKOro paBHOBECUA OT pPa3JINYHbIX Q)aKTOpOB C ueniblo onpegeneHnd
onTnMarsibHbIX yCJ'IOBVIVI npoTeKaHnAa XMMnN4eCKmnx npoueccos,

— yCTaHaBnMBaTb TFEHETUYECKYID CBA3b MeEXAy Krnaccamy HeopraHM4eckux u
opraHMYyeckux BewecTB [Ans  00OCHOBaHMA  MPUHLUMMMANBHOMW  BO3MOXHOCTU
MOMyYEHUs1 HEOPraHWYECcKMX W OpraHMYEecKUX COedMHEHWA 3adaHHOro cocTasa W
CTPOEHUS;

— nog6upaTb peareHTbl, YCNoOBWA W  onpedenaTb NPOAyKTbl  peakuui,
NO3BONSALLNX peanu3oBaTth nabopaTopHble U MPOMBILLIEHHbIE CMOCOObI
NONy4YeHUs BaXXHENLLMX HEOPraHNYECKUX U OpraHUYeCcKMX BELLEeCTB;

— onpefendTtb Xapaktep cpebl B pe3ylibTarte rmaposinda HeopraHn4eCkux wu
opraHn4yeckmnx BewecTts U NpuUBOANTb NMpUMepbl TMaporn3a BelecTB B noBceagHEeBHOM
XXW3HU YenoBeka, buonormyecknx 0bMeHHbIX npoueccax N NPpOMbILLUITEHHOCTH;

— NpuMBOOUTb MNMpUMepbl OKUCITUTESIbHO-BOCCTAHOBUTEJIbHbIX peaKLl,I/IIZ B npupoae,
NPOn3BOACTBEHHbLIX NMpoueccax N Xnm3HeaeAaATesibHOCTU OPraHN3mMoOB,;

- obocHoBbIBaTb npakTn4yeckoe ncnosib3oBaHne HeopraHn4ecKkmnx
M opraHn4eckmnx BeLiectB N UX peaKLl,I/II7I B NPOMBbILLITIEHHOCTU U 6bITy;

— BbINOMHATE  XMMUYECKNN SKCNepMMeHT no pacrno3dHaBaHUK WU MOJTy4YEeHUIO
HeopraHn4ecknx m opraHmn4eckmnx BeLwecTB, OTHOCALUUNXCA K pPa3siMvHbIM Kriaccam
COeaVHEHUN, B COOTBETCTBUU C npasunaMmm " npunemMmamn ©e3onacHomn pa6OTbI C
XMMn4eCKnmMm BeLlectBamum 1 J'Ia60paTOprlM o6opyu03aH|/|eM;

— NPOBOAMTb pacyeTbl HA OCHOBE XMMWYECKUX (POPMYN U YpaBHEHUN peakuuin:
HaxoXaeHne MOSeKynapHON hopMyrbl OPraHMYeCcKoro BeLLeCTBa Mo ero nioTHOCTU U



MacCCOBbIM [OMSIM MIEMEHTOB, BXOAALLMX B €r0 COCTaB, UN Mo NPOAYKTaM CropaHus;
pacyeTbl MaccoBOW 0NN (MacCbl) XMMUYECKOTNO COELMHEHUS B CMECKU; pacyeTbl
Macchbl (06bema, KonmyecTBa BeLLLECTBA) NPOAYKTOB peakuun, ecriv 0OHO U3 BELLIECTB
AaHo B n3bbITke (MMEET NpMMecK); pacyeTbl MaccoBOn MM o6beMHOM JONN BbiXxoga
npoAyKTa peakumm OT TEOpPEeTUYECKM BO3MOXHOIO; pacdeTbl TEnnoBoro addekra
peakumm; pacyeTbl 00 bEMHbBIX OTHOLLEHMWI Fa30B NPU XMMUYECKMX peakuusax; pacyeTbl
Maccbl (06bemMa, KonnyecTsa BELLECTBA) NPOAyKTa peakumn, ecriv OgHO 13 BELLECTB
[aHo B BuAe pactBopa Cc onpeaesieHHON MaccoBOW LOfen pacTBOPEHHOrO BELLECTBa;

— Mcnosnb3oBaTb MeTOAbl HAYYHOro MO3HaHWSA: aHanu3, CUHTE3, MOAenupoBaHue
XMMUYECKUX MPOLIECCOB M SBMEHWMA — MNpU pelleHun yy4ebHOo-uccrienoBaTenbCkux
3aay no U3y4yeHuto CBOMCTB, CNOCOBOB MONy4YeHUss U pacno3HaBaHUS OPraHUYecKmx
BELLECTB;

BnageTb npaBunammn 6e3onacHoro oOpalleHust C  eakuMW, TFoprYUMKU U
TOKCUYHBbIMW BelLLlecTBaMu, CpeacTBamMun ObITOBOM XUMUK;

— OCYLUECTBNATb MOUCK XMMUYECKON WH(OPMAaLMUNO  Ha3BaHUSIM,
naeHTndukaTopam, CTPYKTYpHbIM hopMynamM BELLECTB;

— KPUTMYECKM OLEHMBATb W WHTEPNpPeTMpoBaTb XUMUYECKYD WHOpMauuio,
copgepxallytoca B COOOWEHUAX CpeacTB MacCcoBOM  MHGOpMaLMK, pecypcax
MHTepHeTa, Hay4yHO- MONYMspHbIX CTaTbsX C TOYKM 3PEHUSI €CTECTBEHHO-Hay4HOW
KOPPEKTHOCTM B LENSAX BbISBEHUS] OLIMOOYHBIX CYXOEHUMA U POPMUPOBAHNSA
CcODOCTBEHHOW NO3UNLNU;

— yCTaHaBfMBaTb B3auUMOCBA3N MexXay aktamm U Teopuen, NPUYNHON U
cneacTBMeM Mpu aHanuae npobrieMHbIX cutyaumn u 06OCHOBaAHUM MPUHUMAEMBbIX
peLleHnin Ha OCHOBE XUMWYECKNX 3HAHWUW;

— NPeAcTaBnsaATb  NyTU pelleHus rnobGanbHbiXx nNpobnem, CcTosAwmMx nepen
4eroBEeYECTBOM, U NEPCNEKTUBHbBIX HAaNPaBneHWn Pa3BUTUS XMMUYECKUX TEXHOMOTUIA,
B TOM 4MCNe TEeXHOMOMMii  COBPEMEHHbIX MaTepuarioB C  pasfnNyYHOM
PYHKUMOHANBHOCTLI0, BO30OHOBMSIEMbIX WMCTOYHMKOB  Cbipbsi, nepepaboTkn wu
YyTUNN3aLMN NPOMBbILLNEHHbIX U ObITOBbLIX OTXOA0B.

— popMynupoBaTb  LUenb  WUCCNeAoBaHMsl,  BblABUraTb U NPOBEPSTb
SKCNEPUMEHTanbHO MNOTe3bl O XUMWUYECKMX CBOWCTBAX BELLECTB Ha OCHOBE WX
cocTaBa W CTPOEHUS, X CMOCOBHOCTU BCTyNaTb B XMMUYECKNE peakuun, O Xxapaktepe
N NPOAYKTax pasfUyYHbIX XMMUYECKUX peakLuni;

— CaMOCTOAITENIbHO NNaHUPOBaTb W MPOBOAUTb XUMMUYECKME IKCNEPUMEHTbI C
cobniogeHnem npasun 6GesonacHon paboTbl C BelwecTBaMy U nlabopaTopHbIM
obopygosaHuewm;

— WHTEepnpeTunposaTtb AaHHble O COCTaBe U CTPOEeHUM BewecCTB, MNoJyiydeHHble C
NMOMOLLIbKO COBPEMEHHDbIX Cbl/l3|/lKO-XI/IMW-IeCKI/1X MeTOOB,

— OonuncbiBatb COCTOAHNE JJIEKTPOHA B aTOMe Ha OCHOBE COBpPEMEHHbIX KBAHTOBO-
MeXaHN4YEeCKUX ﬂpeﬂCTaBﬂeHMVI O CTpoeHun atomMma AOnd obbsacHeHus pe3ynbTaTtoB
CneKTpalibHOro aHann3a BeLlecCTB,



— XapaKkTepu3oBaTb PONb a30TCOAEPXKAaLUMX TeTEePOLIMKIUYECKUX COEAMHEHUI U
HYKITEMHOBbIX KACIMOT KaK BaXKHEMLINX GUONOrMYECKN aKTUBHbIX BELLIECTB;

— MPOrHo3npoBaTb BO3MOXHOCTb npoTeKaHnA
OKUCINTEJIbHO-BOCCTAHOBUTEJIbHbIX peaKLl,VIVI, nexawmx B OCHOBE TMpPUpoAdHbiX WU
NnpPon3BOACTBEHHbLIX MPOLIECCOB.

COOEPXXAHUE KYPCA BHEYPOYHOW AEATENBbHOCTU C YKASAHUEM ®OPM
OPIrAHU3ALUUUN N BUOOB OEATEJNIBHOCTU

10 knacc
Tema 1. BBegeHue

MpeomeT duamyeckon xummn. OCHOBHblIE MeToabl hmandeckon xmmun. Ponb un
MECTO (PU3NYECKMX 3aKOHOB WM MPOLIECCOB B Kypce xvmun. VioeanbHbin ras. asoBble
3akoHbl. PeanbHble rasbl. TBepgoe coctosHue. XXugkoe coctoaHne. MetanpeameTHble
CBA3M MNpu peweHun 3agad no xumun. O6wwme pekoMeHJauuum K peLlleHno wu
0POPMIIEHMIO pacyeTHbIX 3a4av.

Tema 2. KBaHTOBasi  monekynsipHas ¢pusmka

KBaHTOBble cBOWCTBa cBeTa. [lokasaTenbCTBa CIIOXHOW CTPYKTYpbl aTOMOB.
KBaHTOBble nocTtynatbl bopa. Mogenu atomoB. AToMHOe sapo. CTpoeHuMe aTomMoB
XUMUYECKNX ONIEMEHTOB. JrieMeHTapHble 4acTuubl. PaguoaktmBHocTb. CBoKMcTBa
agepHbIX nM3nydeHun. LlenHaa peakuust geneHvns agep ypaHa. faepHas aHepreTuka.
OcHoBHble nonoxeHna MKT Macca monekyn. OTHOCUTENbHbIE MOJSIEKYNAPHbIE W
MONnsIpHble Macchl BelwlecTB. Bewectsa n gpusmyeckune tena. OnpegeneHune
dopMyrbl BELWECTB MO AAHHLIM KA4YE€CTBEHHOIO N KONMYECTBEHHOIO aHanunsa

Tema 3. OCHOBbI XUMUYECKON TEPMOAUHAMUKN

OCHOBHblE MNOHATMS TepMOAMHAMWKWA. 3aKOH COXpPaHEeHWa 3JHeprun npu eé
npeBpaLleHnsix. YpaBHEHME COCTOSIHMS uaeanbHOro rasa. TennoBon 3ddekT
XUMUYECKON peakumn. TepmoanHammyeckoe 0OOOCHOBaHME MpuHUUNA MNOABUXKHOIO
paBHoBecusi Jle LUlatenbe — bpayHa. HaxoxgeHne MonekynsapHou opmyrbl
razoobpasHoro BellecTsa N0 MacCoBbIM A0MNSM U OTHOCUTESNBHOW MAOTHOCTU €ro no
apyromy rasy. [lpu3Hakm paBHOBecusi. [eTeporeHHas W TOMOreHHast CUCTEMbI.
TepMogHaMNYECKNE XapaKTEPUCTUKM XUMWUYECKUX peakunin. 3akOoH TOMOreHHOro
paBHOBECUS — 3aKOH AeNCTBYOLWMX Macc. BrnivaHue TemnepaTypbl Ha paBHOBecCHe.
N3obapa wn wun3oxopa BanT-fodbda. PaBHOBecne B pacTBopax. ONEKTpPOnus.
OKncNUTENBHO - BOCCTAHOBUTENbHbIE PeaKLMW.

11 knacc

Tema 1. YuyeHue o pacTtBopax

PactBopbl: onpegeneHne, MOHATUA UM knaccudukaums.  Knaccudukaums
pacTtBopoB. CNoCcobbl BbipaXXeHNA KOHLEHTpaunm pactBOpOB. 3aKOHbI pacTBOPMMOCTU
rasoB B XuAKOCTWU. PacTBopMMOCTb TBepAblX BewecTB B XuAkocTU. OrpaHnyeHHas



B3aMMHasi pacTBOPMMOCTb XMAKOCTEW. TepmoanHamudeckne ycnosusi obpasoBaHus
noeanbHbIX  PacTBOPOB  JneKTponMTuyeckass auccoumauusi.  ONeKTponutbel U
HEe3NeKTPOonunThI.

PasbaBneHHble pacTBOpbl 3NeKTPonuToB. WM30TOHMYecKUn KoadduumeHT. Peakumm
NOHHOro obmeHa. CoctaBneHue peakumn MoHHoro obmeHa. [NpaBuno BaHT-lNodda.
lMpenctaBneHMe o peakuusix B TBEPAbIX Tenax. buHapHble pacTBopbl NeTy4mnx
BellecTB. PasgeneHne Xnakmx GuHapHbIX pacTBOPOB.

Tema 2. Xumnyeckoe paBHoBecue. CmelleHMe XMMNUYeCKOro paBHoBecusi

3akoH pgencTByloWMX Macc. lNpu3HakM Xxummyeckoro paBHoBecusi. Cnocobbl
BblpaXXEHUSI KOHCTaHTbl PaBHOBECKS. YpaBHEHNE M30TEPMbl XUMUYECKON peakLmu.
TepMoavMHaMuyeckass Teopusi XMMuyeckoro cpoacTea. CMelleHne XMMUYECKOro
paBHOBecUs

Tema 3. Xummnuyeckana KMHeTUKa

OCHOBHblE MOHATUA XMMWYECKON KMHETUKU. 3aBUCMMOCTb CKOPOCTWU peakLmu
OT KOHUeHTpauun. MNopagok n MonekynsapHocTb peakumn. dopmarnbHas KMHeTUKa
peakumi pasnnyHbIX NOpSaKOB. 3aBMCUMOCTb CKOPOCTU peakumn OoT TemnepaTtypbl.
OHeprusa aktnBauuun. Teopusi AppeHuyca. dotoxummyeckmne peakunmn. OCHOBHbIE
NOHATUA KaTanusa. [oMmoreHHbIn KaTtanms. KnHeTuka bepMeHTaTUBHbIX peakuuin,
Katanu3 u KMHeTUKa peakunin ¢ MMmMobunuaoBaHHbIMKM doepmeHTam. Agcopbums n
reTeporeHHbIn KaTtanums.

CDOprI opraHn3aumm v Bugbl geAaATesibHOCTU

OcHoBHble (hopMbl OpraHM3aunmn Kypca BHEYPOUHON OeATenbHOCTU nadopatopumn
«Pusmyeckaa xmmma»:

—y4yacTve B onumnuagax;

—NOAroTOBKa Hay4yHO-UCCrneaoBaTENbCKUX MPOEKTOB;

— Npo6neMHO-LEeHHOCTHbIE ANCKYCCUM MO BONPOCAM COBPEMEHHOW XUMUU;
— nabopaTopHble NPaKTUKyMbl; —  NPOBEAEHME OMNbITOB.

— MpakTukyMbl NO peLLeHnto 3aaau.

OcCHOBHble BWUAObl OEATENbHOCTU, MPUMEHSIEMbIE NpPU  peanusauum  Kypca
BHEYPOYHON AesiTenbHOCTH nabopaTtopum «duanyeckas XuMmns»:

—no3HaBaTernbHas AeATeNbHOCTb;
— NpobnemMHo-LeHHOCTHOE 0bLleHne;

—TpyooBas  (OeATenbHOCTb B YCMOBMAX — XuMuyeckon — nabopartopum).



TEMATUYECKOE NIAHUPOBAHUE 10-11 KITACCbl

TABJINLIA 1
Ne - Konun4yectso
o/ ema 3aHAaTuA 4aCoB
1 rog o6yyeHus (10 knacc)
1. BeegeHue. 3HaKOMCTBO C npeaMeT (PU3n4ecKon XmmMmm 1
2. Ponb n mecto pnamyecknx 3akoHOB 1 NPOLECCOB B Kypce 1
XUMUN
3. MoeanbHbin ras. [a30Bble 3aKOHbI 1
4, O6Lwme pekoMeHaaumMmM K peLleHnto n 0opMnIeHnto
pacyeTHbIX 3a4a4 No XMMum 1
5. O6Lwme pekoMeHaaumMm K peLeHnto 1 0popMIeHNIo
pacyeTHbIX 3a4a4 N0 XMMnn 1
6. KBaHTOBas 1 MonekynspHasa usnka 1
7. Mogenun atomoB. ATomHoe a4p0. CTpoeHne aTomMoB 1
XUMWNYECKNX INTIEMEHTOB
8. PagnoaktnBHoCTb 1
9. ApepHas aHepreTuka 1
10. PelweHne 3agay Ha onvcaHne siAepHbIX peakumn, pacyeT 1
3HEeprmn cBs3n aTOMHOro siapa, 3HEPreTUYecKoro
BbIXxo4a
11. O600LeHne Tembl «CTpoeHne atoma. PagMoakTUBHOCTbY 1
12. OcHoBHble nonoxeHunsa MKT 1
13. Macca monekyn. OTHOCUTENbHbIE MOMNEKYISIPHbIE U L
MOSNSIPHbIE MaccChbl BELLECTB
14. BeluecTtBa n pusmyeckune tena 1
15. Onpepnenexve opMynbl BELWECTB N0 AAHHBIM 1
Ka4eCTBEHHOro M KOSIMYECTBEHHOIO aHann3a
16. O606weHune no Teme «KBaHTOBasi U MonekynspHas dusmnkar 1




17. BbluncneHne maccbl M KonmdyecTBa BeLwlecTBa Mo 1
YpaBHEHUIO peakuum
18. PeweHune 3agay ¢ ncnonb3oBaHMEM MaCcCOBOW A0NN 1
npumMecen B Cbipbe, BbIXoA4a NpoAyKTa peakumm oT
TEOPETUYECKN BO3MOXKHOIO
19. OCHOBbI XMMWUYECKOWN TEPMOANHAMMUKN 1
20. OCHOBHblE NOHATUA TEPMOANHAMUKM 1
21. TennoBon adhdekT XmMMmmn4eckon peakumu. JlabopatopHas 1
paboTa
22. PeweHune 3agay Ha ypaBHeHMe TennoBoro 6anaHca 1
23. TepmognHammnyeckoe 0BOCHOBaHWE NPUHLMNA 1
noaswxkHoro pasHoBecua Jle Lartenbe -
BpayHa.
24. HaxoxaeHne monekynspHon popMyribl ra3oobpasHoro 1
BelLecTBa Mo MacCoBbIM A0MSM U OTHOCUTENbHOW MNIIOTHOCTU
ero no gpyromy rasy
25. O606weHne Tembl: «OCHOBbI TEpMOANHAMUKK. PelueHne 1
3agay»
26. MpuaHakm paBHoBecUs. [eTeporeHHasa n romoreHHas 1
CUCTEMBI.
27. TepmoanHaMmnyeckne xapakTepUCTUKM XMUMUYECKNX peakuunm 1
28. BrivsHue Temnepatypbl Ha paBHoBecue 1
29. PaBHOBecue B pacTBopax. 1
30. PeweHne 3agay no teme «M3onpoueccoi» 1
31. onekTponus 1
32. PeweHne 3agay no teme: « AnNekTponua» 1
33. OKnCnUTENBHO-BOCCTAHOBUTENBHbIE peaKLmn 1
34. O6o06Lwatouliee 3aHaTHe 1
NToro: 34




11 knacc

35. YyeHune o pactBopax 1
36. lMoHATME n Knaccugukauma pacTBopoB 1
37. Cnocobbl Bblpa)XeHUs KOHLEHTpaL MM pacTBOPOB 1
38. 3aKOHbl paCTBOPUMOCTU ra3oB B XXMOKOCTH 1
39. OrpaHun4yeHHasa B3anMHasi paCTBOPUMOCTb XKNOKOCTEN 1
40. OrpaHun4yeHHasa B3anMHasi paCTBOPUMOCTb XKNOKOCTEN 1
41. AneKkTponuTuyeckasa guccounaums 1
42. OnNEeKTPONUTbI N HESNEKTPONUTDI 1
43. PasbaBneHHble pacTBOPbI SNEKTPONIMTOB 1
44, [MpenctaBneHne o peakumsx B TBEPAbIX Tenax 1
45, BuHapHble pacTBopbl NeTy4YMx BELLECTB. 1
46. PasgeneHune xmnaknx bMHapHbIX pacTBOPOB. 1
47. PasgeneHue xunaknx OMHapHbIX pacTBOPOB. 1
48. Xnmmnyeckoe paBHoBecue 1
49, 3aKoH OenCTBYOLWMNX Macc 1
50. [Mpu3HaKn XMMM4eCKoro paBHOBECUS 1




51. Cnocobbl BbipaXXeHNs KOHCTaHTbl paBHOBECUS 1
52. YpaBHeHMEe N3oTepMbl XMMNUYECKON peaKkLnn 1
53. YpaBHEHNE N30TEPMbI XMMUYECKOW peakumnm 1
54. CmeLLeHne XMMn4ecKoro paBHoBeCUs 1
55. Xnmmyeckasi KUHeTHKa (kaTanms) 1
56. OCHOBHbIE MOHATUA XUMNYECKON KMHETUKM 1
57. OCHOBHbIE NOHATUA XUMNYECKON KMHETUKMN 1
58. MopsiAoK 1 MONEKYNAPHOCTb peakumm 1
59. Mopsgok n MOneKynspHOCTb peakumm 1
60. dopmarnbHas KUHETUKA peakunn pasfimyHbIX NOPSAKOB 1
61. 3aBUCMMOCTb CKOPOCTU peakumm OT TemnepaTypbl 1
62. OHeprusa akTusauuun. Teopus AppeHunyca 1
63. doToxmMmmyeckne peakumm. 1
64. OCHOBHbIE NOHATMA KaTanusa 1
65 OCHOBHblEe MOHATMA KaTanusa 1
66 Apcopbums 1 reTeporeHHbI katanua 1
67. Apcopbums 1 reTeporeHHbIn kKatanua 1
68. Ob6obLwatouiee 3aHaTne 1
WToro: 34
Bcero: 68
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