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Paboyass nporpamma anekTnMBHOro kypca «dusmyeckas Xummusi» cocTaBfieHa B
COOTBETCTBUU C TpeboBaHsMHA depepanbHOro rocyaapCTBEHHOro
obLieobpasoBaTenbHOro  ctaHgapTa, MNPUMEPHOM OCHOBHOW  06pasoBaTenbHOMN
nporpamMmbl cpegHero obuiero o6pasoBaHUA MO XMMUM U Ha OCHOBE aBTOPCKOWA
nporpamMmMbl 3M1EKTUBHOIO Kypca Ans npodunbHON wkonbl asTopos B.A. BenoHoros,
Y. benoHoroBa: y4. lNocobue gna obuieobpasoBartenbHbiXx opraHmsauuin / H. B.
AHTUNoBa n gp. . — M. lNpoceeweHune, 2019 — 187c. - lNpodunbHas wkona.

NMOACHUTEJIbHASA SAMMNCKA

Mporpamma Kypca BHEYpO4YHOW [AesaTeNnbHOCTU «dusnyeckass Xumus»
pa3paboTaHa C y4eToMm TpeboBaHui heaepanbHOro rocygapCTBEHHOro ctaHgapTa
cpegHero obuwero o6pasoBaHMs K MNAaHMpyeMbiM pesyfibTataM  OCBOEHUS
oby4aroLwmnmMmncss OCHOBHON 06pasoBaTefibHON NPOrpamMMbl.

Mporpamma Kypca BHEYPOYHON JeATenbHOCTH OTHOCUTCS K
O6LLEVHTENNEKTYaNlbHOMY HanpaeBneHNto, paccynTaHa Ha 67 4YacoB 3a gBa roga
o6y4eHuns gnsa obyyarowmxes 10-11 knaccos.

OnutenbHOCTb ogHOro 3aHATUA B 3ane 40 MuHYT. 3aHATUS NPOBOAATCS B
KabUHETE XUMNKN 1 XUMUYECKOW nabopaTtopui.

AKTyanbHOCTb Kypca 3aknto4aeTca B (OPMUPOBaHUM MO3HaABATENbHOMO
HanpaBfeHnss XMMUYECKOro 006pas3oBaHWsi Ha YPOBHE CcpedHero o6Liero
06pa3oBaHns 1 NMPUOOBLLEHNS MOAPAacTaloOLLEro MOKOMIEHUS K WHTENNeKTyannbHO
LeATeNbHOCTN Y4YEHNKOB.

Lle.l'lb nporpamMmmbl: pas3BuTne LUENOCTHOro rnipeacrtaBlieHnss O CBA3U
XUMNYECKNX U Cbl/l3|/|‘-leCKVIX npoueccax; (bOpMI/IpOBaHI/Ie HaBblKOB TMONCKa
norn4eckn BepHOro nyTm peweHna HeCtaHaapTHbIX 3ada4y (KOM6I/IHI/IpOBaHHbIX, ans
peweHna KOTOPbIX HeobXOoANMbl 3HaHUS OBYX LWKOJIbHbIX ONCUUNTJINH — CbI/ISI/IKI/I n
XUMNNA.

3apayum nporpamMmmbl:

- pacwumputb " yrny6|/|Tb 3HaHNA y4almxcda o TeopeTUudeCkKnm u
npakTn4ecknMm ocHoBaM XUMUN U CbI/ISI/IKI/I yepel3 CUCTeMy pPacCHETHbIX U
SKCrnepmmMmeHTalsibHbIX 3a4au;

— pasBumBatb Yy Yy4Yalwnxcsa HUHTEpEeC wu TBOp‘-IeCKI/II7| nogxon K rnpeMmety,
HaBblKN SKCNEepUMEHTUPOBaHWUA;

— MakCMMalibHO npuejiekartb y4dalwnxcAaA K BbINOJIHEHUIO MHOWBUOYalbHbIX
33.,D,8.HI/|I7I M Ha 3TON OCHOBE pa3BmBaTtb UX ﬂpOCl:)eCCI/IOHaJ'IbeIe
yCTpeMNieHNA, CKIIOHHOCTU U CrnocobHOCTY;

- ncnonb3oBaTb B paboTe nabopaTopun MeTanpenmeTHble CBs3U, 06y4aTb
KOMM/IEKCHOMY MCMOSb30BaHMIO 3HaHWI MO pasHbIM NpegmeTam;

— pasuBaTtb Yy o6y-|a+ou_w|xc9| YMEHUA JIOrM4eCkKn paccyxpaartb, Bbl6|/|paTb
onTumMarsbHbI cCNoco6 peweHns KOHerTHOI7I 3apa4yun.



NPEOMETHbDIE PE3YJIbTATbl OCBOEHUSA KYPCA.
JIn4HOCTHbIE pe3ynbTaThl:

— OpuvieHTauUus 06y4YaloLLMXCSA Ha OOCTMXKEHME IMYHOTO CYaCTbs, peannaauuio
MNO3UTUBHbIX  XKU3HEHHbIX MEPCneKTVB, WHULMATMBHOCTb, KPeaTUBHOCT,
FOTOBHOCTb M CMOCOBHOCTb K JINYHOCTHOMY CaMoornpeaesieHnto, crnocobHOCTb
CTaBUTb LENN N CTPOUTb XXU3HEHHbIE MNaHbl;

— FOTOBHOCTb M CNOCOBHOCTb 06ecneynTs cebe U CBOUM BNN3KMM OOCTOMHYO
XU3Hb B MNPOLECCe CaMOCTOATENbHOW, TBOPYECKOM W OTBETCTBEHHOM
[EeATEeNbHOCTY;

— rOTOBHOCTb W CMOCOBHOCTb o6yl-|arou.|,|/|xc;| K OTCTamBaHMo JNMNYHOIO
OOCTOMNHCTBA, COGCTBEHHOIO MHEHUS, FOTOBHOCTb U CMTOCOBHOCTb Bblpa6aTbIBaTb
CO6CTB€HHny NO3UUMIO N0  OTHOLUEHWIO K  O6LEeCTBEHHO-MOANTUYECKNM
cobbITUAM npouwsioro n HacTtoswero Ha OCHOBE OCO3HaHUA N OCMbICIIEHUA
NcTopun, OyxXoBHbIX LLEHHOCTEN U OOCTMXXEHUI HaLlen CTpPaHbl;

— MPUHATUE N peanu3aunsa LEeHHOCTEN 3[0poBOro u 6esonacHoro obpasa
XKN3HWN, 6EepEXXHOE, OTBETCTBEHHOE U KOMMETEHTHOE OTHOLLEHME K COOCTBEHHOMY
r3n4ecKomy 1 NCUXONOrM4ecKkoMy 340PO0BbIO;

= Henpudatne BpenHbIX NnpuBbIYEK: KYypeHUs, yr|0Tpe6neH|/|s=| ankorons,
HapPKOTUKOB;

— poccuinckasi WAEHTUYHOCTb, CMOCOBHOCTb K OCO3HaHUK POCCUNCKOW
WOEHTUYHOCTU B  MNOAUKYSBTYPHOM  COUMyMe, YyBCTBO MPUYACTHOCTU K
NCTOPUKO-KYNLTYPHON OBLLHOCTM POCCUNCKOro Hapopga u cygbbe Poccuw,
naTpuoTn3M, rOTOBHOCTL K cry>eHunto OTe4ecTBy, ero 3aluTe;

— YBaXeHune K CBOEeMy Hapopfy, YyBCTBO OTBETCTBEHHOCTM nepen PopuHoun,
ropgocTn 3a CcBOM Kpan, cBow PogmHy, npownoe wun HacTosuee
MHOroOHauMoHanbLHOro Hapopa Poccun, yBaxkeHne K rocyfapCTBeHHbIM CMMBONaM
(rep6, cnar, rMmH);

= MPaXXaaHCTBEHHOCTb, rpa>kgaHckas no3nunsa aktmBHOMO 1M OTBETCTBEHHOIO
YyneHa pOCCI/II7|CKOI'0 obLiecTBa, OCO3HAOLLEr0 CBOW KOHCTUTYUMOHHbIE NnpaBa "
06593aHHOCTH, yBakaroero 3akKoH 1 rnpaBonopsAanokK, 0CoO3HaHHO npnHMMakoLwero
TPagnMUMNOHHbIE HaUWOHalIbHbleE I obLe4enoBeyeckmne rymaHucCTn4eckme wu
gemMokKpatnveckme LeHHOCTU, roToBoro K y4actuio B O6LIJ,eCTBeHHOI7I XKN3HU;

— MNpPOBO33peHne, COOTBETCTBYyHOLLEE COBpeEMEHHOMY YPOBHIO pPa3BUTUA
HaykKmn n O6LL|,eCTBeHHOI7I NPakKTnKn, OCHOBaAHHOE Ha Auanore KyibTyp, a TakKXxe
pPasnn4HbIX (bOpM OOLLECTBEHHOIO CO3HaHWS,, OCO3HaHMEe CBOEro MecTta B
NOJINKYJIbTYPHOM MUpPE;

— VHTepuopu3auns LEHHOCTEN OeMOKpaTUM U coumanbHOW CONMMAAPHOCTH,
FOTOBHOCTb K [JOFOBOPHOMY PEryNMpOBaHUIO OTHOLUEHWIA B rpynne Wam
counanbHON opraHn3auunu;

— FOTOBHOCTb o6y‘-|arou_u/|xc;| NMPOTUBOCTOATbL UAOEONIOrMN  3KCTPEMN3MA,
HaunoHanm3ama, KCGHO(DOﬁI/IVI; Koppynuun; OUCKpuMmHaununm 1o counalibHbIM,
PeENNrno3HbiM, pacoBbiM, HaUMOHaJIbHbIM MPU3HaAKaM " AOPpYyruM HeratuBHbIM
counalnibHbIM ABJTIEHUAM,



— HpPaBCTBEHHOE CO3HaHME U TMOBEOEHME Ha  OCHOBE  YCBOEHUS
0oOLLIEeYENOBEYECKNX LEHHOCTEN, TONMEepPaHTHOrO0 CO3HaHWs W MOBEAEHUS B
NONUKYNBTYPHOM MUpPE, FOTOBHOCTU M CMOCOBHOCTM BECTU Aumanor C Opyrumu
nogbMn, OOCTUraTb B HEM B3aMMOMOHMMAaHWUS, HaxoguTb oObLwme uennu wu
COTPYyAHUYaTb ANs NX AOCTUKEHUS;

— NPUHATME TYMaHUCTUYECKMX LIEHHOCTEN, OCO3HaHHOE, YBaXKUTeNlbHoe W
OO6poXenaTenbHoe  OTHOLWIEHWe K OPYroMy  YenoBeKy, €ero MHEHMUIO,
MUPOBO33PEHUIO;

— CMOCOBHOCTb K COMepexuBaHuio 1 (HOpMUPOBaHNE  MO3UTUBHOMO
OTHOLLEHNSI K NoAsSM, B TOM 4uMCie K NLaM C OrpaHnyYeHHbIMU BO3MOXXHOCTAMMN
300POBbA 1 NHBaNMaaMm; 6epexKHoe, OTBETCTBEHHOE N KOMMETEHTHOE OTHOLLUEHME
K (U3NYECKOMY 1 TCUMXONOrM4ecKoMy 300POBbIO OPYrux nofden, yMeHue
OKasblBaTb NEePBYH MOMOLLb;

— (hopmMmpoBaHMEe BbIPaXXEHHOW B MNOBEOEHUN HPABCTBEHHOW MO3ULUUN, B TOM
yncrie CNocobHOCTU K CO3HaTeNbLHOMY BblI6opy Aobpa, HPaBCTBEHHONO CO3HAHMS
N noBedeHWss Ha OCHOBE YCBOEHUS OOLLEeYENOBEYECKMX LIEHHOCTEN W
HPaBCTBEHHbIX 4YyBCTB (4ecTu, [onra, CrnpaBegIMBOCTY, MUNOCEPOUA U
ApYy>Xentoous);

— pasBUTME KOMMETEHUMIA COTPYAHU4YEeCTBa CO CBEPCTHUKAMWU, [OeTbMU
MnafLero Bo3pacTa, B3pOocC/biM/ B 06pa3oBaTefibHON, 06LECTBEHHO MONE3HON,
y4ebHOo-1ccnenoBaTelbCKOM, MPOEKTHOM U APYrMX Buaax AesTEeNbHOCTY;

— 3anHTepecOoBaHHOCTb B HAaYy4HbIX 3HAHUAX 06 yCTpOVICTBe Munpa n o6LLEeCTBa;

— rOTOBHOCTb W CNOCOOHOCTbL K  oO6pasoBaHWo, B TOM  4ucne
caMmoo6pa3oBaHNiO, HA MPOTSXKEHUN BCEN >XMU3HWN; CO3HATENIbHOE OTHOLUEHMUE K
HenpepbIBHOMY O6pPAa30BaHMIO Kak YCMNOBUIO YCMELWHONn npodecCnoHanbHON W
06LLEeCTBEHHON OeATENbHOCTY;

— JKOJIoOrm4eckKasa KyJbrypa, 6epe>KHoe OTHOLWUEHNA K pO,D,HOI7I 3emMine,
npnpoaHbIM ooratcTBam Poccun " MNnpa; NMoHNMMaHne BIMNAHNA
counasibHO-BKOHOMNYECKNX rnpoueccoB Ha COCTOAHNE I'IpI/IpO,El,HOI7| N counanbHom
cpenbl, OTBETCTBEHHOCTb 3a COCTOAHNE NPUPOLAHbIX PECYPCOB; YMEHNA N HAaBbIKU
pasyMHOro npwupoaonosib3oBaHunA, HetTepnnmMmoe OTHOWEHNne K AGI7ICTBI/IFIM,
NMPUHOCAWNM Bpen 3KONOornu, np|/|o6peTeH|/|e orbiTa 3KOJ'IOFO-H8.I'IpaBJ'IeHHOI7I
OEeATESIbHOCTU;

— OTBETCTBEHHOE OTHOLUEHME K CO3[0aHn0 CEMbW HA OCHOBE OCO3HAHHOro
NPUHATUS LLEHHOCTEN CEMENHON XXN3HW;

— MONIOXKUTENbHbIN o6pa3 ceMbu, poauTenbCTBa (OTLI,OBCTBa n MaTepI/IHCTBa),
NHTEepunopmnsaunsa TpagmuMoHHbIX CEeMENHbIX ueHHOCTeﬁ;

— yBaXeHue KO BCeM (hopMaM COOCTBEHHOCTW, MOTOBHOCTb K 3allUTe CBOEN
COBCTBEHHOCTM;

— OCO3HaHHbIN BblGOp ByayLlen npodeccun Kak nyTb U CNOCO6 peanu3aummu
COBCTBEHHbIX XKN3HEHHbIX M1AHOB;

— FOTOBHOCTb 06y‘-la}0LLLI/IXCFI K prﬂOBOIZ I'IpOdJGCCIAOH&ﬂbHOVI neATeNIbHOCTU
KakK K~ BO3MOXHOCTW Yy4aCTna B peeHn  JINYHbIX, OBLLECTBEHHbIX,



rocyAapCTBEHHbIX, ObLLEeHaLNoHanbHbIX NPobnem;

— NOTPeBGHOCTbL TPYAWUTLCS, YBaXKEHUEe K Tpyay W Nogsm Tpyaa, TPYAOBbLIM
AOCTKEHUAM, [06POCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLUEHUE K
pa3HbIM BMaam TPYLOBOW AeSTENbHOCTY;

— FOTOBHOCTb K CaMOOOGCNy>XXMBAHWIO, BKNO4Yass OOy4YeHue W BbINOSHEHNE
JOMaLLHNX 06513aHHOCTEN;

— unsnyeckoe, aMOLMNOHANBHO-MNCMXONOrN4YecKoe, counansHoe 6narononyyve
00y4aloLMXCsl B >XU3HM 06pasoBaTefbHOM OpraHu3auun, oLlyLlleHne OeTbMU
6e3onacHoCTU " NCUXONOrM4ecKoro KomdopTa, NHOPMaLNOHHON
6e30nacHoOCTH.

MeTanpegmeTHble pe3ynbTaTbl:
PerynaTtuBHble yHUBepcasbHble y4e6Hble fAeCTBUS

— CaMOCTOATENbHO orpenendTb uesnn, 3agaBatb rnapamMeTpbl U KPpUTEPUU, MO
KOTOPbIM MO>XHO oripenennTb, 4YTO Uesib AOCTUIrHyTa,

— OUeHMBaTb BO3MOXHbl€ MOCMEACTBUSA OOCTUMXXEHUSI MOCTaBfEHHON Lenu B
OeATeNbHOCTN, COBCTBEHHOW XXN3HN N XKNSHN OoKpyXakwnx nofen, OCHOBbIBasICb
Ha COO6pa)KeHI/IFIX ATUKN N MOpaliun;

— cTaBuTb U OpPMYyIMpoBaTb COOCTBEHHble 3adayn B ob6pasoBaTesibHO
OEeATENbHOCTU U XKU3HEHHbIX CUTyaUusix;

— OUEeHMBaTb pPecypcbl, B TOM 4uCle BPeEMs M Apyrne HematepuanbHble
pecypcbl, Heo6XxoanMble AN AOCTUXKEHNS MOCTaBNEHHON Lienw;

- Bbl6l/|paTb nyTb OOCTUXXEHUA uUenn, ninaHnpoBaTb pelleHne noctaB/ieHHbIX
3ajad, onTMMn3anpysa MmatepumanibHble U HeMaTepualibHble 3aTparThbl;

— OpraHn3oBbiBaTb S(b(beKTI/IBHbIVI NnONUCK pecypcos, HEeo6XOANMbIX  Ofis
OOCTWXKEHWs1 NOCTaBNIEHHOW Lienu;

— COonocTaBNATb I'IOJ'Iy‘-IeHHbII7I pesynbrat pOeATesibHOCTU C nocTaBfEeHHON
3apaHee Lenbto.

NMo3HaBaTenbHble YHuBepcCasnbHble yqe6|-|b|e DencTeuns

— NCKaTb M HaxoauTb OBGOO6LLEHHbIE CMOCOObI peleHns 3agady, B TOM Yuche,
OCYLLECTBNATb Pa3BePHYTbIN NH(POPMALNOHHBIM MOUCK N CTaBUTb Ha ero OCHOBE
HoBble (y4ebHble 1 No3HaBaTelNbHble) 3a8a4u;

- KPUTN4eCKn oueHnBaTtb 1N WHTEPNPETUpPOBaTb I/IH(i)OpMaLI,I/HO C pPa3HbIX
I'IOSI/ILI,I/II7I, pacno3HaBaTtb U CbI/IKCI/IpOBaTb npoTnBopevnsa B I/IHCbOpMaLLI/IOHHbIX
NCTOYHUNKAX;

— MNCNoJsib30BaTb pas/indHble MOAEeJIbHO-CXeMaTun4eckmne cpencrtea pnJid
npencrtaBneHnsa CyueCTBeHHbIX CBSI3EN N OTHOLLUEHUN, a TakxXe I'IpOTI/IBOpG‘-II/II7I,
BbIABJIEHHbLIX B I/IH(bOpMaLLI/IOHHbIX NCTOYHUNKAX;

— HaxoguTb U MPUBOOUTb KPUTUYECKME apryMeHTbl B OTHOLLEHUN OEeNCTBUIA 1
CY)XAEHWA [Opyroro; CMOKOMHO U pPasyMHO OTHOCUTBCA K KPUTUYECKUM
3amMeyYaHVsiIM B OTHOLLUEHNM COGCTBEHHOrO CYXX[AEHWs, paccmatpuBaTb WX Kak
pecypc CO6GCTBEHHOMO Pa3BUTUS;



— BbIXOAUTb 3@  paMKu  y4ebHOro  npegMeTa U OCYLUECTBNATb
LeneHanpasneHHbIi MONCK BO3MOXXHOCTEN ONS LUMPOKOro nepeHoca CPeAcTs U
crnocoboB OeNCTBUS;

— BbICTpamBaTb HONBUOYallbHYIO O6paSOBaTeJ'IbHyI'O TPaeKToputo, y4nTbiBas
orpaHm4eHunsa co CToOpOHbI Opyrnx y4aCtHMKOB U peCypCHble OrpaHn4eHIns;

—  MEHSITb 1 YOep>XMBaTb pasdHble NO3ULUN B NO3HaBaTENbHOW AeATENIbHOCTU.
KomMmmyHuKaTuMBHbIE YHUBEpPCasibHble y4e6Hble AeCTBUA

— OCYLLECTBNATb AENOBYD KOMMYHUKAUMIO Kak CO CBEPCTHMKaMW, Tak U CO
B3poC/biMN (Kak BHYTPM o6pasoBaTeflbHOM oOpraHusauun, Tak u 3a ee
npepenami), nogéupatb NapTHEPOB ANS LENOoBOM KOMMYHMKaUUW WCXOAs U3
COO6paXKeHNN pe3ynsTaTUBHOCTI B3aNMOAENCTBIS, a HE NMNYHbIX CUMMATUI;

— MpW OCYLIECTBMEHUN TPYNnoBoi paboTbl ObiTb Kak PYKOBOAUTENEM, TaK U
YNIeHOM KOMaHAbl B pasHbiX POnsiX (reHepaTtop WAen, KPUTWUK, WCMONHUTENb,
BbICTYNaOLWWIA, 3KCNEPT U T.4.);

— KoopanHmnpoBaTtb n BbIMONMHATb pa60Ty B yClioBUdAX  peasibHoOro,
BNPTYaJIbHOIo " KOM6I/IHI/IpOBaHHOFO B3aMMOAENCTBUS;

— pa3BepHyTo, JIOTMYHO N TOYHO WU3Naratb CBOKO TOYKY 3peHnda C
ncnonb3oBaHNEM afleKBATHbIX (yCTHbIX n I'II/ICbMeHHbIX) A3bIKOBbIX CPEOCTB;

— pacrio3HaBaTb KOHCbJ'II/IKTHbIe cuntyaumn n npenoTspallaTb KOHCbJ'II/IKTbI Ao nx
aKTUBHOWN CbaSbI, BbICTpanBaTb OESIOBYIO U o6pasoBaTeany|o KOMMYHUKaLuuto,
nsberasi IMYHOCTHbIX OLLEHOYHbIX Cy)Kp,eHI/II7I.

I'IpenmeTHble pe3ynbraTbl:

— packKpbiBaTb Ha npuMepax pojib XMMU1 B q)OpMI/IpOBaHI/II/I COBpeMeHHOVI
Haqu0|7| KapThHbl MUpa ”n B I'IpaKTI/I‘-IeCKOI7I OEeATEeNIbHOCTU  YeJIOBEeKa,
B3anMMOCBA3b MexXxny XUMUNENn n opyrummn eCcteCTBe€HHbIMUN HayKaMi;

— yCTaHaBnmBaTb B3aMMOCBA3b MeXOy CTpOeHneM aToMOB, MOJIEKYNT N NX
CbI/ISI/I‘-IeCKI/IMI/I N XUMNYECKMIN CBONCTBaMU;

—yCTaHaBnmBaeTCaA BO3MOXHOCTb W HarnpasneHne Te4dYeHnAa npouecca B
(bl/l3|/|‘-|€CKOI7I XmnMnn, B KOTOpOI7| n3y4aroTcsa TennoBble 6anaHcbl XMMUYECKUX W
(bI/ISI/I‘-IeCKI/IX npoueccoB B Pa3/IN4HbIX YCJTOBUAX;

— XMHn4eckaa KUHETUKa (M3y4aeT CKOPOCTU XUMUYECKUX pPeakumin n ux
3aBVCMMOCTb OT PasfiNyHbIX YC0BUNA).

— pewaTb 3aga4dn B o6nactn pusnd4eckom XmmMmu;

— N3y4eHne B3anMoCcBA3nN XNUMNHECKUX U Cl’)I/ISI/I‘-IeCKI/IX npoueccosB B pacTBopax
C ANEKTPNHECKNMU ABNIEHUAMU;

— n3y4vaeT (DVI3I/IKO-XI/IMI/I‘-IGCKVIX CBOWCTB 1 3aKOHOMEPHOCTN UX N3MEHEHNIN B
ANCnepcCHbIX CUCTEMaAX;

— YyCTaHaBnmBaTb NPUYNHHO-CJIEOCTBEHHbIE CBA3N MeXAYy CTPpOeHMeEM aTOMOB
XUMNYECKUX 3aNemMeHToB U nepnognvyeCkuM MU3MeHeHnem CBOWCTB XMMWNYECKNX
AJIEMEHTOB N WX COG,D,VIHGHI/IVI B COOTBETCTBUN C MNOJIOXKEHNEM XUMUNYHECKNX
SJIEMEHTOB B HGpMOﬂVI‘-IGCKOVI cucrteme,



— COCTaBNSiTb MOJEKYNISIPHbIE N CTPYKTYPHble (hOPMYsbl HEOPraHWYECKUX W
OpraHMYecKux BELLECTB Kak HocuTenein nHpopmauum o CTPOEHUN BELLECTBA, ero
CBOWCTBaXx 1 NPUHaQJIEXHOCTUN K ONpPeneneHHoOMY Kiaccy COeanHEHWN;

- yCTaHaBnMBaTb 3aBUCMMOCTb PEaKLMOHHONW CMOCOBHOCTN OpraHnyYecKux
coeavHeHWl OT xapakTepa B3avMHOIo BUSIHUS aTOMOB B MOJieKynax C LEenblo
NPOrHO31POBaHNS NPOAYKTOB peakLmu;

— yCTaHaBNMBaTb 3aBWCUMOCTb CKOPOCTU XMMUYECKOW peakLun 1 CMeLLieHNs
XVIMWYECKOro pPaBHOBECUS OT PasfnyHbiX (hakTOpPOB C Lefblo onpeaeneHns
ONTMMAaJSIbHbIX YCNIOBUIA MPOTEKaHNS XMMUYECKINX NPOLIECCOB;

— yCTaHaBnMBaTb FEHETUYECKYIO CBS3b MeXAOy Kraccamu HeopraHuYecKux
OpraHN4Yeckux BeLWEeCTB AN OOOCHOBaHUS MPUHUUNUANBHOW BO3MOXXHOCTU
NOJTy4eHNs1 HEOPraHNYeCKNX U OpraHMYEeCcKNX COeAVHEHWI 3afaHHOro cocTaBa U
CTPOEHMS;

- nogbupaTtb peareHTbl, YCNOBMS U OMNPEeQensTb NPOAYKTbl pPeakuuii,
MO3BONSIOLNX peann3oBaTb nabopaTtopHble W MPOMbILIEHHbIE  CMOCO6bI
MoNyYeHNsi BaXKHENLLNX HEOPraHNYECKUX N OPraHUYEeCKNX BELLECTB;

— onpefensiTb XapakTep cpedbl B pe3ynkTate rmaponnsa HeopraHn4eckux u
OpraHN4Yeckux BeLecTB W NpuBOAUTL MNPUMEpPbl rMaponnsa BeLecTB B
NMOBCEOHEBHOW >KU3HW 4YeroBeka, OMONOorm4yecknx OOMEHHbIX MpoLleccax |
NPOMBbILLNEHHOCTY;

= nNpmnBognTb nMNMpuMepbl OKUCINTENIbHO-BOCCTAHOBUTENbHbIX peaKLI,VII7I B
npupoae, Npon3BoacTBeHHbIX npoueccax N Xmn3aHegeAaTesibHOCTU OpPpraHN3MOB;

— 060CHOBbIBaTb npakTn4eckoe ncnonb3oBaHme HeopraHn4eckKmnx n
opraHn4eckux sewecTB N NX peaKLu/u7| B NMPOMbILLUNEHHOCTU N 6bITy;

— BbIMOMHATE XUMUYECKUI OKCMNEePMMEHT Mno pacno3HaBaHNO N MONYyHEHUIO
HeopraHn4eCkKnx n opraHn4eCkKnx BeLlecTB, OTHOCALLMNXCA K pa3J/indHbIM KjlacCcaMm
COE€AVNHEHUI, B COOTBETCTBUN C npasmnamMmm n npmnemMmamm 6e3onacHowu pa6OTb| C
XNMN4eCKMMHn BelliecTsamMun n na6opaTopr|M O60pWJ,OBaHI/IeM;

— MPOBOAUTb PacyeTbl HA OCHOBE XMMMYECKUX hopMyn 1 YpaBHEHWIA peakLuii:
HaxoXpeHne MOoneKynsipHol opMyfbl  OpPraHWYecKoro BeLlecTBa MO  €ro
MNOTHOCTU W MaccOoBbiM AOMISIM 3fIEMEHTOB, BXOASLLUMX B €ro cocTaB, uUnu no
NPOAyKTaM CropaHusi; pacyeTbl MacCoBOW [onn  (Maccbl) XMMUYECKOro
coeOuVHeHNsi B CMeCK; pacyeTbl Maccbl (o6bema, KonuvecTBa BeLLlecTBa)
NPOAYKTOB peaKkuun, ecnv OfHO U3 BELLECTB AaHO B U36bITKE (MMEET NpUMecH);
pacyeTbl MacCcoBOW WM OOBLEMHOW [ONM BbixoAa MPOAYKTa peakuun OoT
TEOPETUYECKN BO3MOXXHOIO; pacyeTbl TennoBoro addekTa peakunn; pacyeTbl
OOBbEMHbIX OTHOLUEHMI ra3oB MPU XMMUYECKUX peakuusix; pacyeTbl Macchbl
(o6bema, konmyecTBa BeELLECTBA) MPOAyKTa peakuun, ecniv OOHO W3 BELLEeCTB
JaHO B BWAe pacTBopa C OMNpedeneHHO MacCoBOW [AOofeill pacTBOPEHHOro
BeLLeCTBa;

— MNCNOJIb30BaTb MeToabl Hay4HOro MNO3HaHUA: aHannms, CUHTES,
MogennpoBaHmne XuMMnU4YeCcKmx npoueccoB wn ABNEHUN — npn peweHnmn
y‘-le6H0-|/ICCJ'Ie[J,OBaTeﬂbCKI/IX 3agad no n3y4eHuto CBOWCTB, cnocob6oB nony4yeHna
N pacrno3HaBaHA opraHN4YeCknx BeLWeCTB;



— BMafeTb npasunamm 6Ge3onacHoro obpaweHns C eOKuMMK, FopryUMn 1
TOKCUYHbIMM BeLWeCcTBaMun, CPeACcTBaMn 6bITOBON XMW,

— OCYLECTBNATb  MOUCK  XUMUYECKOW  uHpopMauMM Mo  Has3BaHUSM,
naeHTurKaTopam, CTPYKTYPHbIM (hOpMySiamM BELLECTB;

— KPUTMYECKN OLEHMBATb W WHTEPMNPETUPOBATbL XMMUYECKYD MHDOPpMauMIo,
COLEPXKALLYOCS B COOOLLEHMSIX CPeacTB MacCOBOW MHOpMauMu, pecypcax
NHTepHeTa, Hay4HO- MOMNYNSPHbIX CTaTbsX C TOYKU 3PEHNSA ECTECTBEHHO-HAY4HOW
KOPPEKTHOCTN B LENSX BbISABNEHMS OLUMOOYHBIX CY>XXAEHUA 1 hopMmnpoBaHus
cO6CTBEHHOW MO3NLNN;

— YyCTaHaBMBaTb B3aMMOCBA3N MeXOy CbaKTaMVI n TGOpVIGI?I, I'Ipl/l‘-lVIHOI?I n
cnencrtemnem rnpun aHannse I'IpOGJ'IGMHbIX CMTyaLLMVI 1N 060CHOBaHUN nPNHNMaeMbIX
pemean7| Ha OCHOBE XUMNYECKNX 3HAHWI;

— npeacrtaendaTb Nyt pelueHnA rno6asnbHbIX npo6r|eM, CToAWNMX nepeq
yesioBe4eCTtBoOM, W NEepCrneKTUBHbIX Hal'lpaBJ'IeHVIVI pa3BnTna  XNMMUHECKNX
TEXHOMOMMIN, B TOM YUCE TEXHOMNOrnmn COBpPEMEHHbIX MaTepunasnoB C pa3J'II/I‘-IHOI7I
beHKLLI/IOHaJ'IbHOCbeO, BO30OHOBNSAEMbIX WUCTOYHMKOB Cblpb4, nepepa60TK|/| n
yTunn3aumn rnpomMbILLNEeHHbIX 1 ObITOBbIX OTXOA0B.

- CbOpMyJ'II/IpOBaTb Lenb ncenegosaHms, BblABUraTb n npoBepsATb
SKCrnepmMeHTasibHO rmrnorte3dbl O XMMUYECKNX CBOMCTBaxX BELLECTB Ha OCHOBE UX
coctaBa W CTpOEeHUA, NX CMOCOBHOCTU BCTYyNnatb B XUWMWNYECKNe peakunn, o
XapakKTtepe 1 npoaykKrtax pas3yim4HbiX XUMNHYECKUX peaKL|,|/||7|;

— CaMOCTOSITENIbHO MMaHUPOBaTb N NPOBOLAUTbL XUMUYECKNE IKCMNEPUMEHTbI C
cobniogeHnem npasun 6esonacHon paboTbl C BewecTBamMu U nabopaTtopHbIM
obopyaoBaHuemMm;

— WHTepnpetTnpoBaTb AaHHble O COCTaBe N CTPOEHNN BeLLeCTB, MNMoJjly4eHHble C
NMOMOLLIbIO COBPEMEHHDbIX CbI/I3I/IKO-XVIMI/I‘-IeCKI/IX MEeTOOOB,

— OonucbiBatb COCTOAHME O3JIEKTpOHAa B artoMe Ha OCHOBE COBpPEeMEHHbIX
KBAHTOBO- MeXaHN4YeCKnx I'IpG,D,CT&BJ'IGHI/IVI O CTpoOeHnn atoma nJiA 06bACHEHUS
pe3ynbratoB CNeKTpajibHOro aHasin3a BeLleCTB;

— XapaKTepu3oBaTb POJib a30TCOAEPXKALLMX reTePOLMKINYECKUX COeANHEHNI
N HYKNENHOBbIX KUCMNOT Kak BaXKHEWLIMX GUONMOrMYECKN aKTUBHbIX BELLLECTB;

— MNPOrHo3npoBaTb BO3MOXHOCTb npoTteKaHuns
OKNCINTENBbHO-BOCCTAHOBUTENIbHbIX peaKLMI7I, nexxawnmx B OCHoOBe MNMpupoaHbIX n
npon3BoACTBEHHbLIX MPOLIEeCCOB.



COLEP>XAHUE KYPCA BHEYPOYHOWU AEATESIbHOCTU

C YKASAHUEM ®OPM OPTAHU3ALIUN U BUOOB OAEATEJIbHOCTU
10 knacc

Tema 1. BBepgeHune

MpegmeT pusnyeckon xmmmmn. OCHOBHbIE MeToAbl HU3N4ECKON XumMnun. Ponb 1
MECTO (PU3MYECKUX 3aKOHOB M MNPOLECCOB B Kypce Xumuwn. VigeanbHbli ras.
[a3oBble 3aKOHbl. PeanbHble rasbl. TBepgoe cocTosiHme. 2Kngkoe COCTOsHME.
MeTanpegMeTHble CBA3M NpuX pelleHnn 3agad no xmmun. Obume pekoMmeHgaumm K
peLeHnto 1 0hOPMIEHNIO PacHETHbIX 3aaau.

Tema 2. KBaHTOBast U MonekynspHas usmka

KBaHTOBble CBONCTBa cBeTa. [lokasaTenbCTBa CIOXKHOW CTPYKTYpPbl aTOMOB.
KeaHTOoBble nocTynatbl bopa. Mogenn atomoB. AToMHOoe sigpo. CTpoeHne aToMoOB
XUMNYECKNX 3NIEMEHTOB. DNeMeHTapHble YacTuupl. PagnoaktneHocTb. CBolcTBa
AOepHbIX U3nydYeHun. LlenHas peakuns geneHns sgep ypaHa. faepHast aHepreTumka.
OcHoBHble nonoxeHuss MKT Macca monekyn. OTHOCUTENbHbIE MOSEKYNSIPHbIE W
MONsipHble Macchl BewecTB. BewectBa n dusudeckue Tena. OnpepeneHuve
hopMysbl BELLECTB MO AaHHbIM KAQ4€CTBEHHOIO U KOMMYECTBEHHOIO aHanm3a

Tema 3. OCHOBbI XMMUYECKOW TePMOANHAMMUKN

OCHOBHblE MOHATMA TepMOANHAMUKK. 3aKOH COXPaHEHUs1 SHeprum npu eé
npespaLleHnsx. YpaBHEHNE COCTOAHUSA uwaeanbHOro rasa. TennoBon adekT
XUMNYECKON peakumn. TepMmoanHaMmmyeckoe 060CHOBaHMe NpUHUMNA NoLBUXKHOIO
paBHoBecus Jle Llatenbe - BpayHa. HaxoxpgeHne MonekynsapHom ¢opmMynbl
rasoobpas3Horo BeLecTsa NoO MAacCoBbIM A0SISIM U OTHOCUTENbHON MAOTHOCTUN ero
no pgpyromy ragy. lNpusHakn paBHoOBecusi. [eTeporeHHas 1 roMOreHHasi CUCTEMbI.
TepmMognHaMMYECKNE XapPaKTEPUCTUKN XUMUYECKUX peakumin. 3aKOH rOMOreHHOro
PaBHOBECUSA — 3aKOH AENCTBYOLMX Macc. BnusHne Temnepatypbl Ha paBHOBECKE.
N3o6apa n wunsoxopa BaHT-l[odhda. PaBHoBecne B pacTtBopax. INEeKTponms.
OKNCNUTENBHO - BOCCTAHOBUTENbHbIE PEAKLINN.

11 knacc

Tema 1. YueHue o pacTBopax

PacTtBopbl: onpegeneHve, noHATUA W Knaccudukauus. Knaccudpukauus
pactBopoB. Cnocobbl  BblpaXXeHWSA  KOHUEHTpauunm  pacTBOPOB.  3aKOHbI
pacTBOPMMOCTM ra3oB B XXUOKOCTW. PacTBopuMMOCTb TBepablX BeWecTB B

XKNOKOCTW. Orpan-leHHaﬂ B3anMHas PacTBOPMUMOCTb )KI/I,D,KOCTGVI.
TepMO,D,I/IHaMI/I‘-IeCKI/Ie ycnosus O6paSOBaHI/I$I naeanbHbIX pacTBopoB
3J'IeKTp0ﬂ|/ITI/I‘-IeCKaFI anccounaumna. SJ'IGKTpOJ'II/ITbI n HE3ANEKTPOJINTDI.

Pas6aeneHHble pacTBoOpbl



anekTponutoB. WM30ToHMYecknn koadppuumeHT. Peakumm unOHHOro ob6meHa.
CocTtaBneHne peakumin noHHoro oémeHa. Npasuno BanT-fodda. MNMpeacrasneHne o
peakumnax B TBEpObIX Tenax. buHapHble pacTBopbl neTyyunx BewecTs. PasgenerHne
XNOKNX BUHAPHbIX PacTBOPOB.

Tema 2. Xumnyeckoe paBHoBecune. CmelleHne XumMmm4eckoro paBHoBecusi

3aKoH pencTeyowmx macc. MNpusHakm xummn4eckoro pasHoBecusi. Cnocobbl
BbIPa>XXEHUS1 KOHCTaHTbl paBHOBECKS. YpaBHEHNE N30TEPMbI XMUYECKOW pPeaKkLmu.
TepmognHammyeckass Teopust Xmmmudeckoro cpopctea. CMmelleHne XUMmM4ecKoro
paBHOBECUS

Tema 3. Xumuyeckasi KNHeTUKa

OCHOBHbIE NOHATUS XMMUYECKON KMHETUKN. 3aBUCUMOCTb CKOPOCTW peakLuum
OT KOHUeHTpauun. MNopsagok n MonekynapHocTb peakuun. dopmanbHas KUHETUKA
peakunin pasnnyHbIX NOPSAKOB. 3aBMCUMOCTb CKOPOCTU peakuumn OT TeMnepaTypbl.
OHeprusa aktuBauuun. Teopuss AppeHuyca. dotoxmmmnydeckne peakuymmn. OCHOBHbIE
NOHATUA KaTanm3a. [oMoreHHbIn KaTanu3. KuHeTnka epMeHTaTUBHbIX peakuui,
KaTtan3d 1N KMHETUKA peakumin ¢ MMMOGUNM3oBaHHbIMK hepMeHTamMm. Agcopbums u
reTeporeHHbI KaTanms.

®dopmbl opraHM3aLum U Buabl AesTeNIbHOCTU

OcHoBHble hopMbI opraHMsauum  Kypca  BHEYPOYHOW  [OesTeNlbHOCTU
na6opatopun «duanyeckas Xummusi»:

- y4yacTue B ofiMMnunagax;

— NOAroToBKa Hay4YHO-UCCNEAoBaTENbCKMX MPOEKTOB;

-  NPo6/1eMHO-LIEHHOCTHbIE AVUCKYCCUM MO BOMPOCaM COBPEMEHHON XUMUW;
— nabopaTopHble NPaKTUKYMbl;

— NpoBeaeHne OnbITOB.

- [MpakKTuKyMbl MO peLueHnto 3aaad.

OcHOBHble BUObl OESATENbHOCTW, MPUMEHsieMble MNpuU  peanu3aumn  Kypca
BHEYPO4HOIN AesTeNnbHOCTU nabopaTtopun «Pusanyeckas XuMmms»:

— no3HaBaTesflbHasi AesATeNlbHOCTb;
—  NPOB6NEMHO-LEHHOCTHOE O6OLLEHNE;

- TpyAoBas (OesATeNbHOCTb B YCMOBUSIX XUMNYECKOI NlabopaTopun).



TEMATUYECKOE NMNJIAHUPOBAHME 10-11 KJIACCbI

TABJIMLIA 1
Ne KonnyecTtBo
Tema 3aHATUS
n/n 4acoB
1 rog o6y4eHus (10 knacc)
1. BBeneHne. 3HAaKOMCTBO C NpegMeT hr3nN4eCcKom Xummm 1
2. Ponb 1 mecTo hmsnyecknx 3aKoHOB 1 MPOLLECCOB B Kypce 1
XUMUn
3. MpeanbHbin ras. [a3oBble 3aKOHbI 1
4. O6Lwme pekomeHaaunn K peLleHnto 1 oQopPMIEHIIO 1
pacyeTHbIX 3a4a4q No XMMmumn
5. O6Lwme pekomeHaaunn K peLleHnto 1 oQopPMIEHIIO y
pacyeTHbIX 3a4a4q No XMMmumn
0. KBaHTOBas n monekynsapHas pusuka 1
7. Mogenn atomoB. ATomHoe spo. CTpoeHne aToMoB y
XUMUYECKNX
3N1EMEHTOB
PagnoakTnBHOCTb 1
AnepHas sHepreTuka 1
10. PewleHne 3agay Ha onucaHne saepHbIX peakunin, pacyeT 1
aHeprum
CBSI31 aTOMHOr0 S4pa, AHEPreTU4ECKOro Bbixofa
11. O606LweHne Tembl «CTpoeHne atoma. PagnoakTnBHOCTb» 1
12. OcHoBHble nonoxeHnsa MKT 1
13. Macca monekyn. OTHOCUTENbHbIE MONEKYNSAPHbIE N MONSIPHbIE 1
MaccCbl BELLLECTB
14. BewuectBa n usnyeckue tena 1
15. Onpepnenexne opMynbl BELECTB MO LAHHbIM KA4ECTBEHHOIO 1
n
KOIMYECTBEHHOIo aHannaa
16. O606LeHmne no Teme «KBaHTOBas 1 MonekynsipHasa ousnka» 1
17. BbluncneHne maccbl 1 KoONMYyecTBa BewecTBa Mo y
YPaBHEHNIO
peakumu
18. PelwieHne 3apa4y ¢ ncnonb3oBaHMEM MacCOBOW A0 1
npvmecen B
Cblpbe, BbIXoAa NpoayKTa peakuumn oT TEOPETNHECKN
BO3MOXXHOIMO
19. OCHOBbI XMMNYECKOWN TEPMOANHAMUNKI 1




20. OCHOBHbIE MOHATUSA TEPMOSUHAMUKI 1
21. TennoBown ahbhekT XxMmmnyeckon peakumn. JlabopartopHas 1
paboTa
22. PelweHne 3agad Ha ypaBHeHMe TennoBoro 6anaHca 1
23. TepMmogmnHammnyeckoe o60CHOBaHWE MpuHUMNa 1
NoABUXXHOIO
paBsHoBecus Jle LLatenbe — bpayHa.
24. HaxoxxgeHne monekynspHon opMysbl ra3006pasHoro 1
BeLLeCcTBa N0 MacCOBbIM JONSAM U OTHOCUTENbHOW MIOTHOCTH
ero no gpyromy rasy
25. 0O606L1eHMe TeMbl: «OCHOBbI TepMoanHaMukin. PelueHne 1
3agay»
26. [MpusHaku paBHoBecKs. [eTeporeHHas n roMmoreHHas 1
CUCTEMBI.
27. TepMmognHamMmyeckmne XxapakTepUCTUKN XMMUYECKNX peakLnii 1
28. BnusHue Temnepartypbl Ha paBHOBeCKE 1
29. PaBHoBecue B pacTBopax. 1
30. PeweHve 3agay no teme «M3onpoueccoi» 1
31. IneKkTponuns 1
32. PeweHune 3agay no teme: «9NeKTponm3a» 1
33. OKNCNMTENbHO-BOCCTAHOBUTENbHbBIE PeaKLn 1
34. O6o6LaroLee 3aHAaTHNE 1
UToro: 34
2 rop, o6y4eHnsa (11 knacc)
35. Y4yeHune o pacTBopax 1
36. MoHaTue n knaccudunkaumns pacTBopoB 1
37. Cnoco6bl BblpaXXeHNSA KOHLEHTpauumn pacTsopoBs 1
38. 3aKOoHbl PaCTBOPUMOCTM ra30B B XXNOKOCTU 1
39. OrpaHnyeHHasn B3aMMHasa pacTBOPMMOCTb XXUAKOCTEN 1
40. OrpaHnyeHHasn B3aMMHasa pacTBOPUMOCTb XXUAKOCTEN 1
41. dnekTponuTuyeckas guccoumaums 1
42. ONEKTPONNTLI U HENEKTPOSNTDI 1
43. lNpepcTaBneHne o peakuuysix B TBEPAbIX TENax 1
44. lNpencTaBneHne o0 peakunsax B TBEPObIX Tenax 1
45. BuHapHble pacTBOpbI NETYYMX BELLECTB 1
46. PaspgeneHne xugknx GHapHbIX pacTBOpOB 1
47. PaspgeneHune xxngkux GuHapHbIX pacTBOpPOB 1
48. XumMmnyeckoe paBHoBecue. CMeLLleHne XMMNYeCKoro 1
paBHOBECUS
49. 3aKOH OeNCTBYOLNX Macc 1
50. [MpU3HaK1M XMMN4EeCKOro paBHOBECUS 1




51. Cnocobbl Bblpa>keHst KOHCTaHTbl paBHOBECUSA 1
52. YpaBHeHne n3oTepMbl XMUYECKOW peakLmm 1
53. YpaBHeHNE N30TEPMbl XMUYECKOW peakuun 1
54. CmMeLLeHne XMMNYeCKOro paBHoOBeECUS 1
55. XumMn4yeckas KUHeTuKa (katanms) 1
56. OCHOBHbIE MOHATUSA XUMNYECKON KUHETUKI 1
57. OCHOBHbIE MOHATUA XUMUYECKON KNHETUKN 1
58. MopsagoK 1 MONEKYNSAPHOCTb peakunm 1
59. IMopsanoK 1 MONEKYNSPHOCTL peakumnm 1
60. dopmanbHas KUHETUKA peakLumii pasnnyHbIX NOPSLAKOB 1
61. 3aBUCUMOCTb CKOPOCTN peakunn oT TemnepaTtypbl 1
62. OHeprus aktTnBaumn. Teopust AppeHuyca 1
63. DOTOXUMUNYECKNE peaKLMN. 1
64. OCHOBHbIe MNOHATUA KaTanmsa 1
65. Agcopbunsa n reTeporeHHbl Katanna 1
66. Apcopbuus n reTeporeHHbIn KaTtanus 1

UToro: 32

Bcero: 66
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