


TlosicHUTEJbLHAA 3aANMMNCKA

HeoOxonumocTh pa3paboTKH 3JI€KTUBHOTO Kypcea 11 yyammxes 10-x u 11-x
KJIacCOB «XHUMHUS B 33/1a4axX U YIPAKHEHUSIX» 00yCIIOBIIEHA TEM, UYTO B
COOTBETCTBHMHM C YU€OHBIM TUIAHOM LIKOJIbI YPOBHS CPEHEr0 0011ero 00pa3oBaHus
XUMHHU 32 2 roja Beiaensercs Becero 70 yacoB. B conepxkanuu kypca xumuu B 10-
11-x knaccax npeacTaBieHbl TOJIBKO OCHOBOMOJATalONINe XUMUYECKHE
TEOpEeTUUYECKUE 3HAHMS, BKIItoUatolue oomue ceenenus. [loBepxHocTHoe
U3y4YeHHE XUMUU He 00Jieryaet, a 3aTpyaHsieT ee ycBoeHrue. OcoO0eHHOCThIO
JAHHOTO Kypca SIBIISIETCS TO, YTO 3aHATUS UIYT MapajlieIbHO ¢ U3yYEeHUEM Kypca
oprannyeckoi xumuu B 10-M Kjacce, ¥ ¢ U3yuyeHUeM Kypca obiieit xumuu B 11-m
KJj1acce. 9TO 1a€T BO3MOKHOCTh TOCTOSIHHO U MTOCJIEI0OBATENIBHO YBSI3bIBATh
y4eOHBIN MaTepral Kypca ¢ OCHOBHBIM KypCOM, a yJallluMcsl oJdy4yaTh 0ojiee
IIPOYHBIE 3HAHUS 10 IpeaAMeTy. [Iporpamma Kypca MmoCciayKHUT JIJIsl CYIIECTBEHHOTO
yrayOaeHus ¥ paciipeHus 3HaHUN 110 XUMHH, HEOOXOAUMBIX JJII KOHKPETU3AIUU
OCHOBHBIX BOIIPOCOB OPTaHMYECKOH, 00IIEeH M HEOPraHWYECKOW XUMHH U TS

00111ero pa3BUTHS YUCHHUKOB.
Ieab kypca:
e pacmmMpeHue 3HaHUH, POPMUPOBAHNE YMEHHI M HABBIKOB Y yUaIIUXCS 110

PCHICHUIO PACUYCTHBIX 3a1a4 U yr[pa)KHeHI/Iﬁ I10 XUMHH, PA3BHUTUC

MO3HABATEIbHON aKTUBHOCTH U CAMOCTOSITEIIbHOCTH.
3apaum Kypca:

o yruyOJIeHUE U paclIMpeHue 3HaHUMU 110 XUMUH;
e 3aKpENHUTh YMEHHS U HABBIKM KOMIUJIEKCHOTO OCMBICJIEHUS 3HAHUW U UX

MIPUMEHEHHUIO NPH PEIIEHNH 3a/]1a4 U YIIPAKHEHU;



e HCCIEOBaTh M AaHAJIIM3UPOBATH AJITOPUTMBI PEIIEHUS THUIOBBIX 3aJ1a4,
HaXOJUTh CIIOCOOBI pelieH!s] KOMOMHUPOBAHHBIX 33/1a4;

o (opMupOBaTH LIETIOCTHOE MPEACTABICHUE O MPUMEHEHUN MaTEMAaTUYECKOTO
anmnapara Mpy peleHur XUMUYECKUX 3aa4;

e pa3BUBaTh y YYalllUXCS YMEHUSI CPAaBHUBATDH, AaHAJTU3UPOBATH U JI€JIaTh
BBIBO/IbI;

e cnocoOCcTBOBATH (POPMUPOBAHUIO HABBIKOB COTPYHUYECTBA B IIpoLiecce
COBMECTHOM paboThI;

e Pa3BUTh UHTCPCChI YHAIUXCA, YBIICKAIOIIUXCS XUMUEH.

Kypc 6a3upyercst Ha 3HaHUSX, TOJIY4aeMbIX YYAIIUMUCS IPU U3YYEHUU XUMUU B
OCHOBHOM HIKOJIE, U HE TPeOyeT 3HAaHUSI TEOPETUUECKUX BOMPOCOB, BBIXOASIINX 32
PaMKH IIKOJIBHOM IporpaMMsbl. B To ke BpeMs 1Ji yCIEeNIHOM peain3alnuy 3TOro
AJIEKTUBHOT'O Kypca HE00X0AUMO, YTOOBI pe0sATa BiIaieial Ba)KHEHIIINMHU
BBIYMCIIUTEIIbHBIMU HAaBBIKAMU, aJITOPUTMAMU PEILIECHUSA TUIIOBBIX XUMUYECKAX
3a]1a4, yMEeJIU IPUMEHSATh PU PELICHUH 33/1a4 BaXXKHEWIINEe PU3NUYECKUe U

XUMHYCCKUC 3aKOHBI.

B xadyecTBe OCHOBHOM (pOpMBI OpPraHU3alNK YUCOHBIX 3aHATHHA MpeiaraeTcs
NIPOBE/IEHNE CEMUHAPOB, HA KOTOPBIX JA€TCSI KPATKOE OOBSICHEHUE
TEOPETHYECKOT0 MaTepralia, a TAKKe PElICHHE 3a/1a4y U yIPa)KHEHU I 10 TaHHOU

TCMC.

J1ns1 MOBBILLIEHUSI HHTEPECA K TEOPETUUECKUM BOIIPOCAM M 3aKPEIUICHUS
M3y4YEHHOT'O MaTepualia, peayCMOTPEHbI YPOKU-IIPAKTUKYMBI 10 COCTABJIECHUIO
CXEM MPEBPALIECHNM, OTPAKAIOIINX N'EHETUYECKYIO CBS3b MEXKIY KJIaccamu
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U COCTABJIEHUIO PACYETHBIX 3a7a4, C

YKa3aHHuEM CITOCOOO0B UX PeUICHU:].

[Tpu pazpaboTke MporpaMmbl JIEKTUBHOIO MPEIMETa aKIICHT JIeNajcs Ha Te
BOIIPOCHI, KOTOPBIE B 0230BOM Kypce XUMHUU OCHOBHOM M CpEeIHEH IIKOJIbI
paccMaTpUBarOTCS HETOCTATOYHO MOJHO WIH HE PACCMATPUBAIOTCA COBCEM, HO

BXOJST B MIPOTpaMMbl BCTYIIUTCIIBHBIX 9K3aMCHOB B BY3hI. 321,[[21‘-11/1 H YIIPAKHCHUA



0100paHbI, TaK YTO 3aHIATHS MO UX PELICHUIO MPOXOAST NapauIeIbHO C
M3ydaeMbIM MaTepuanoM Ha ypokax. KMIMBelI, ucnonb3yronmecs Ha 3aHATUSX,
HMMEIOT Pa3HOYPOBHEBYIO CUCTEMY OLICHUBAHUS, B TOM YHCJIE UCIIOJIB3YHOTCS
3amaun 1 ynpaxsnenus u3 KMo EI'D npenpiaymux jet, 4To no3BOJsSET

MOArOTOBUTH yuamuxcs k caaue EI'D.

DNEeKTUBHBIN Kypc «XUMHUSI B 33/1a4axX U YIPaKHEHUSAX» IPeAHA3HAUCH JJIs
yuamuxcs 10-11-x kmaccoB u paccuutan Ha 35 yacoB B 10 kinacce u 34 yaca B 11

kiacce (1 gac B Henemto B 10 u 11 kinaccax).

1. Pe3yJabTaThl OCBOEHHUSA KYpCa

JICSITCJII)HOCTL YUUTCIIA B O6y‘IGHI/II/I XUMHUHU B cpeﬂHeﬁ IIKOJIC JOJIXKHA OBITH
HalpaBJICHA HAa JOCTUKCHUC O6yanOIIII/IMI/ICSI CICAYIOMUX JIUUHOCHIHbIX

Pe3yibmamog:.

e B IIEHHOCTHO-OPHUEHTAIIMOHHOU cdhepe - oco3Hanue poCCUnCKon
IpaKIaHCKON UIEHTUYHOCTH, NaTPUOTU3Ma, YyBCTBA TOPAOCTH 32
POCCUHCKYIO XHMUYECKYIO HAYKY;

e B TPYIOBOH chepe - comoenocms K OCO3HAHHOMY BBIOOPY JasIbHEHIIICH
o0pa3oBaTeIbHON TPACKTOPUH B BBICILICH ITKOJIE, T XUMHUS SIBISETCS
pOPUITUPYIOMICH TUCITUTIIINHOM;

e B IIO3HABATEIbHOHN (KOTHUTUBHOM, HHTEIICKTYaJIBHOW) cepe
- yMeHue yIpaBIATh CBOEU NTO3HABATEIbHOU
NEeSTENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCHb K 00PA30BaHUIO, B TOM YHUCIIE
caM0o0Opa30BaHUIO, HA TPOTIKEHUU BCEH )KU3HU; CO3HATEIIBHOE OTHOIIEHUE
K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEUIHOMN
npodecCroHaIbHON U 00IIECTBEHHOMN ACATCIbHOCTH;

o B cdepe cOepeKeHUs 300POBbS - NpUHAMUE U peanru3ayus LEHHOCTEN
3I0pOBOTO U O€30MacHOro o0pasa >KU3HU, Henpusmue BPeAHBIX MPUBBIYEK
(Kypenusi, ynoTpeOIeHus aJIKOoroJisi, HAPKOTUKOB) Ha OCHOBE 3HAHUM O

CBOMCTBaX HAapPKOJIOTHYCCKUX U HAPKOTUYICCKUX BCIIICCTB.



Memanpeomemmwie pe3yiomamol 0C60€HUS bINYCKHUKAMU CPEOHell WIKObl

Kypca xumuu:

e UCNOIB306aHUE YMEHUUN U HABBIKOBPA3IUYHBIX BUIOB MO3HABATEIHHON
NesATeNbHOCTH, IPUMEHEHUE OCHOBHBIX METOIOB MO3HAHUS (CHCTEMHO-
MH(GOPMALIMOHHBIN aHanu3, HabJI0/IeHHEe, U3MEpPEHUE, TPOBEICHNE
AKCIIEPUMEHTA, MOJIETMPOBAHKE, UCCIEA0BATENIbCKAs ACSITEIIbHOCTD) IS
U3YYEHHMs] Pa3IMYHbIX CTOPOH OKPYXKAIOIIEH NeHCTBUTEIbHOCTH;

e 81a0eHue OCHOBHBIMHU MHTEIIEKTYaJIbHBIMU ONepauusiMu: (popMylIupoBKa
TUIOTE3bl, aHAIU3 U CUHTE3, CPABHEHUE M CHCTEMAaTH3alusl, BbISIBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€l U MOUCK aHAJIOTOB;

e nos’Hauue 0OBHEKTOB OKPYKAIOILIEr0 MUpa OT 00IIEro yepe3 0COOEHHOE K
eAMHUYHOMY;

e VMeHue TEHEpUPOBATh UJIEU U OTPEIEIATh CPEJICTBA, HEOOXOIUMBbIE IS UX
peanu3anuu;

e VMeHue OTIPEENSTh LIeJU U 3aJ]a4M IeSITeIbHOCTH, BHIOUPATh CPEICTBA
peanu3aiuu e U IPUMEHSTh UX Ha MPaKTHKE;

e UCNOIB306aHUE PABTUYHBIX UICTOYHUKOB ISl TIOTYYEHUS XUMUYECKON
uH(GOpPMAIINH, TOHUMAHNE 3aBUCUMOCTH COJIEP>KaHUS U POPMBI
npecTaBieHus nH(opMaIuu OT 1eJiel KOMMYHUKAIIMK U aJpecaTa;

o YMeHue IPOAYKTUBHO OOIIATHCS U B3aMMO/IEHCTBOBATH B MpoOIiecce
COBMECTHOMW JI€ATEIbHOCTH, YUUTHIBATh ITO3UIMH IPYTUX YUYACTHUKOB
NeSATENBHOCTH, P (HEKTUBHO pa3pemiaTb KOH(IUKTHI;

e 20MOBHOCHb U CIOCOOHOCTH K CAMOCTOATEIbHONU HH(POPMAITMOHHO-
[I03HABATEIbHOM I€ITEILHOCTH, BKIIOYasl YMEHUE OPUEHTUPOBATHCS B
pa3IUYHBIX UICTOYHUKAX UH(OPMAIMU, KPUTHYECKH OLIEHUBATH U
UHTEPIPETUPOBATH HHPOPMALIHUIO, TOTYYAEMYIO U3 Pa3InYHbIX
HCTOYHHKOB;

e YMeHue UCIOJIb30BaTh CPEACTBA MH()OPMAILIMOHHBIX 1 KOMMYHHKAIIMOHHBIX

texHosioruit (nanee - UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U



OpraHU3alMOHHBIX 33/1a4 C COOII0EHUEM TPeOOBaHUN HIPrOHOMHUKH,
TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH I, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

o 81a0eHue SI3bIKOBBIMU CPEJICTBAMHU, B TOM YHCIIE U A3BIKOM XUMUH, - YMEHHE
SICHO, JIOTUYHO ¥ TOYHO MU3JIaraTh CBOIO TOUKY 3pEHHMsI, UCIIOIb30BATh
aJIeKBAaTHBIE SI3bIKOBBIE CPEJICTBA, B TOM YHCII€ U CUMBOJIbHBIE (XMMUYECKUE

3HAKHU, GOPMYJIbI U YPABHEHHUS ).

Ilpeomemmnvimu pesynomamamu V3y4eHusi XuMUHA Ha 6a30BOM ypOBHE Ha

CTYIICHU CPCOAHLCTO 06IJ_[€FO O6paSOBaHI/I$I SABJIAKOTCA:

1) B mo3HaBaTenbpHOU cdepe:

e 3HaHue (MOHUMAHUE) U3)VUEHHbIX NOHAMUL, 3AKOHO8 U MeopUull;

e VMeHue ONHUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MTPOBEICHHbBIE
AKCIIEPUMEHTBI, UCTIONB3YS ISl 3TOTO €CTECTBEHHBIHN (PYyCCKUM, POIHOI)
S3BIK U SI3bIK XUMUH;

e yMeHue KIacCu(UUIUPOBATH XUMUUECKHUE DJIEMEHTBI, IPOCTHIE U CIOKHBIE
BEIIECTBA, B TOM YUCJIE U OPTaHUYECKUE COCTMHEHUS, XUMHUUECKHE PEeaKIIuu
110 Pa3HBIM OCHOBAHMSIM;

e VMeHue XapaKTepU30BaTh U3yUEHHbIE KIACChl HEOPTAaHUYECKUX U
OpPraHUYECKUX COCTMHEHUHN, XUMUYECKHUE PEAKIINH;

e 20MOBHOCMb IPOBOJIUTH XUMUYECKUN IKCTICPUMEHT, HAOIIOAATh 32 €T0
pOTeKaHueM, GPUKCUPOBATH PE3YJIbTAThl CAMOCTOSTEIHLHOTO
JEMOHCTPUPYEMOT0 IKCIIEPUMEHTA U JIETaTh BHIBOIbI;

o yMmeHue GOPMYITHPOBATH XUMUIECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH
CBOMCTBAa HEM3YUYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMH U3YUYEHHBIX;

e MOUCK UCTOYHUKOB XUMHUYECKON HHPOPMAIINH, TOTyICHIE HEOOXOIUMOMN
nH(popMaIK, ee aHaJIu3, U3TOTOBJIEHUE XUMUYECKOT0 HH(OPMAIIMOHHOTO
MPOAYKTa U €T0 MPEe3eHTAIUS;

e - 81adeHue 00513aTEILHBIMU CITPAaBOYHBIMU MaTepuanaMu: [lepuonnueckoit

cuctemMoi xumudeckux anmemenToB J[. 1. Menneneena, Tabnuneit



PacTBOPUMOCTH, DJIEKTPOXUMHUYECKUM PsIIOM HANPSHKEHUN METAILIOB,
PAIOM DJIEKTPOOTPULATEIBHOCTH - U1 XapaKTEPUCTUKUA CTPOCHUs, COCTaBa
Y CBOICTB aTOMOB XMMHUYECKUX 31eMeHTOB [-IV neprogoB n oO6pazoBaHHBIX
VIMU IIPOCTBIX U CIIOXKHBIX BEIIECCTB;

o ycmauoeaeHue 3aBUCUMOCTH CBOMCTB U IIPUMEHEHUS BaXKHEUIIINX
OPraHUYEeCKUX COCAUHEHUHN OT UX XUMHUUECKOT'O CTPOCHUs, B TOM YHUCIIE U
00yCIJIOBJIEHHBIX XapaKTepOM ATOr0 CTpOoeHus (peiebHbIM WU
HEeNpeeIbHbIM) U HaJTM4YHeM (PYyHKIMOHAIBHBIX TPYIIIL;

o MOOenupogaHue MOJIEKYI BAKHENIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB;

o NOHUMaHUEe XVUMHUYECKOU KapTUHBI MHUpa KaK HEOTHEMIIEMOU 4acTH

LEJIOCTHOW HAYYHOM KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOM cdepe - aHATU3 U OLICHKA MTOCISACTBUN TS
OKpY>KaroIei cpeibl OBITOBOM M TIPOU3BOCTBEHHOM JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C MPOU3BOJICTBOM M MEPepabOTKOM BaXKHEHIITUX XUMHUYECKHUX

IPOYKTOB;

3) B TpyOBOi#i cdhepe - nposedeHue XUMHUIECKOTO
IKCIIEPUMEHTA; pa3eumiie HAaBBIKOB YIeOHOH, IMPOCKTHO-UCCIIE0BATEITBCKOM,
TBOPYECKOW JEATSILHOCTH MTPH BBHITTOJHEHUU WHINBUYaTbHOTO IMTPOEKTA IO

XHUMUU;

4) B cpepe 3m0poBOTO 00paza KU3HU - coOI00eHUe TIPAaBIIT O€30IaCHOTO
oOpaleHus ¢ BEIIeCTBaMH, MaTepruaJaMu 1 XUMHYECKUMU TIPOIIECCaMU; OKa3aHue
MIEPBOM MMOMOIIIM MPU OTPABIIEHUAX, O’KOTAX M IPYTUX TPaBMaX, CBI3aHHBIX C

BEIECTBAMU U J1a00OPaTOPHBIM 00OPYIOBAHHEM.
2. Conepskanue 10 kiacc

1. Beeaenue. Posib 1 MECTO pacUeTHBIX 3a/1a4 B CUCTEME O0yUCHHUST XUMHUHU U

MPAKTUYECKON KU3HU. THUIBI 3a/1a4.



2. BrpruncnieHus ¢ UCMOIb30BAHUEM MOHATUM «KOJMYECTBO BEIIECTBAY», «UUCIIO
ABoranpoy, MoJsipHast Macca, MOJISIPHBIA 00BEM.

3. YcraHoBieHue npocTeitieit opMylibl BEIIeCTBa IO MACCOBBIM JOJISIM
AJIEMEHTOB C HUCIIOJIb30BAaHUEM a0COJIIOTHON U OTHOCUTENBHOU MJIOTHOCTH
BEILECTBA.

4. BpiBox (hopMysibl BellecTBa MO OTHOCUTEIBHOM MIIOTHOCTH U Macce
(0ObeMyY MM KOJIMYECTBY) MPOAYKTOB CTOPaHUSI.

5. Bujsl uzomepuu: CTpyKTypHasi U MPOCTPAHCTBEHHAS.

6. Brruncienus macchol (KOIM4YECTBA, 00beMa) BEIIECTBA MO U3BECTHOMY
KOJIMYECTBY (Macce, 00beMY) OJIHOTO U3 BCTYNMUBIIMX B PEAKIIUIO UIIH
MOJIYYUBIIIUXCS BEIIECTB.

/. Bbluucrnenue Macchl, KOJIMYECTBA UM 00BEMa MPOJIYKTa PeaKkliu Mo
U3BECTHOU Macce, KOJIMYECTBY MM 00BEMY MCXOJIHOIO BEIECTBA,
COJIEPIKAILETO IPUMECH.

8. Briuucienue MaccoBoi UM OOBEMHOM 10U BBIXO/IA MPOAYKTA PEAKIIUH OT
TEOPETHYECKHA BO3MOMKHOTO.

9. PacdeTsl M0 XUMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MAaCCOBOM J10JICH
PacTBOPEHHOI'O BEIIECTBA.

10.Beruucnenne macchl (00beMa WM KOJIMYECTBA) MPOAYKTA PEAKIINH, SCITH
OJIHO M3 pearupyromfx BEmecTB JaHO B M30bITKe. PacueTsl mo 00beMHBIM
OTHOLLIEHUSIM T'a30B.

11.PacueTsl 110 TEPMOXUMUYECKUM YPaBHEHUSM.

12.Tunsl 1 MEXaHU3MbBl XUMHUYECKUX PEAKIIMA B OPTaHNYECKONW XUMUHU.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIIUU B OPTraHUUYECKON XUMUHU.
CocraBiieHle ypaBHEHUN PEaKIIUi OKUCICHHS aTKEHOB U aJIKUHOB.
[TonaTue o nuknoankanax. benzon u ero romosnoru. [IpaBuna opuenTanuu B
OCH30JIbHOM KOJIblIE. YTIPa)KHEeHHUsI, OTPAXKAIOIINE XUMUYECKHE CBOICTBRA
YIJIE€BOJIOPOJIOB U CMIOCOOBI MX MoiaydeHus. CxeMbl IpeBpaleHui
OTPaXKAIOIIUX TeHETUUECKYIO CBSI3b MEXKY YIJIEBOAOPOAAMU: OTKPBITHIE,

3aKPbITBIC, CMCIIAHHBIC. anamHeHHﬂ, OTpaXariuec XapaKTCPHBIC



XUMHUYECKHE CBOMCTBA NPEAEIBHBIX OJHOATOMHBIX U MHOTOATOMHBIX
CHUPTOB; peHosa u cnocoObl Ux noiaydeHus. [loHsaTue o keToHax.
VYipaxHeHus, OTpa)karllue XapaKTepPHbIE XUMUUECKUE CBOKCTBA
aJbJIETUOB, MPEEIbHBIX KAPOOHOBBIX KUCIOT, CIOKHBIX 3(PUPOB U

cnoco0bl UX noaydeHus. CxeMbl IPEBPALICHUN OTPaKaIOIIHNX

IFCHCTHYCCKYIO CBA3b MCKAY YITICBOAOPOJaMU U KUCIOPOACOACPKAIINMU

OpraHUYECKUMU COCTUHEHUSIMU: OTKPBITHIC, 3aKPBITHIE, CMEIIIaHHbIC.
Knaccuduxanys aMmuHOB. AHUIIMH. YTIPaXXHEHUS, OTPAKAIOIIIHE
XUMHUYECKHE CBOMCTBA a30TCOICPIKAIUX COSTUHEHUM U CTIOCOO0B X
MOJIy4YEHHUS.

13.'eneTnueckas CBsI3b aMUHOB C JPYTUMHU KJIACCaMHU OPTaHUYECKUX
coenuHeHui. ['eneTnyeckas cBSI3b aMHUHOKHUCIIOT C IPYTHUMU KJIacCaMu

OpPraHUYCCKHUX COGJII/IHGHI/If/'I. A30Tconep>1<aume ICTCPOUNUKITNYICCKHUC

COCIMHCHU:. [Tonstue o HYKJIICMHOBBLIX KHUCJIOTAaX. CxeMbl HpeBpameHHﬁ I10

TCMC ((A3OTCOII€p)KaHII/I€ COCIUHCHU. [Tonstue o BBICOKOMOJICKYJIAPHBIX

coenuHeHusAX. OCHOBHBIE METO/IbI CUHTE3a NOJUMEpOoB. [lonurTumieH.
[Monunponunen. @enondopmanbaeruaabie cMoiibl. CHHTETHUECKHE

Kay4yKH U CHHTCTUYCCKUC BOJIOKHA.

11 kaacce

Conep:xkanue

Tema 1. XuMHU4YeCcKuu 2JIEMEHT
OCHOBHBIE TTOHSATHUSA U 3aKOHBI XUMHH.

Pacuétel ¢ npumenennem ypaBaenus MenneneeBa-Knannepona. Pacuersi ¢

IIPUMCHCHHUCM I'a30BbIX 3aKOHOB. CTpOGHI/Ie aroma. M3oTonsl. KBaHTOBBIC UKCIIa

anekTpoHa. Kinaccudukaius XMMHUIECKUX 3JICMEHTOB: S-, P-, d-, f-ameMeHThI.

Tema 2. CTpoeHuHe BELIECTBA.
OcHOBHbIE BU/Ibl XUMUUYECKOM CBSI3U, MEXaHU3MbI UX 00pa30BaHUsI.

XapaKTeprUCTHUKA KOBAJIEHTHOM CBsI3U. BaJIEHTHOCTB U CTENEHb OKHUCJICHHS.



[IpocTpaHcTBEHHOE CTPOEHUE MOJIEKY HEOPTAHUYECKUX U OPTaHUUYECKUX
BelecTB. JlucnepcHble CUCTEMBI. 3a/1auu ¢ UCIIOJIb30BAHUEM Pa3HbIX CIIOCOOOB
BBIpaKEHUsI KOHIIEHTPAIlMU PACTBOPOB. PacuéThl, CBSI3aHHbBIE C IPUTOTOBICHUEM
pactBOpoB. [IpaBuiio cmelieHust pacTBOPOB, (KIIPABUIIO KPECTAN ).

Kpucrammoruaparsr.

Tema 3. XuMHuueckue peakiuu.

Krnaccudukanus XuMH4YeCKUX peakifii B OpraHM4eckoi U HEOpraHUuYeCKOn
xuMuHn. Pacdersl, CBSI3aHHBIE CO CKOPOCTHIO XUMUUYECKUX PEAKIIMM. Y CIIOBHS
CMEILEHNS] XUMUUECKOTO paBHOBeCHUS. [I[pOM3BOICTBO CEPHONM KUCTOTHI
KOHTaKTHBIM crioco0oM. OKUCIUTENbHO-BOCCTaHOBUTENNbHBIC peakiu(OBP).

Onektponutnyeckas guccormanus. (3./1.). ['uaponus.

Tema 4. CBOICTBa BEIIECTB.

VYrpaxHeHus, WITIOCTPUPYIOIIHNE O0IHe XUMUYECKHE CBOMCTBA METAJIIOB.
CgoiicTBa d-351eMeHTOB U UX coeuHeHUN. XpoM. CBOMCTB d-2JIEMEHTOB U UX
coenuHeHuid. Mapranen. CBoicTB d-aieMeHTOB U ux coequHeHnid. [{uak. Pacuérn
o TeME «IIEKTPOJIU3Y.

VYrpaxHeHus, WILTIOCTPUPYIOIIHE O0IHe XUMUUECKHE CBOMCTBA HEMETAJIJIOB.
Kucnortel oprannueckue u Heopranudeckrue. AMGOTEpHBIC OPTaHUYECKUE
HeopraHuueckue coearuHeHus. [IoHsITHE 0 KOMIUIEKCHBIX COCTMHCHUSX.
['eHeTnueckas CBA3b MEKY KJlaCCaMU OPraHUYECKUX U HEOPTAaHUYECKUX
coequHeHun. Llenouku npeBpameHnii, OTpa)XxarIue FTeHETUIYECKYIO CBSI3b MEKIY
KJIaCCaMH HEOPTraHUYECKUX U OPTaHUYECKUX COCTUHEHUN. XUMHUS U SKOJIOTHS.

Xumus u IIOBCCAHCBHAA XM3HDb YCIOBCKA

3. TemaTnyeckoe NJIAHUPOBAHUE C YKa3aHUEM KoJn4yecTBa yacoB 10 kiacc 35

yacos (1 yac B HegeJ110)

No HaumMenoBanue TeMbl KoaudecTBoO

n/m 4acoB




Beenenue. Ponb 1 MecTO pacyeTHBIX 3a71a4 B CUCTEME

0Oy4eHHs] XUMHUH U MIPAKTUYECKOM KU3HU. TUIBI 3a1a4.

2 | BeramcneHus ¢ UCMONIb30BaHNEM OHATUN «KOJTMYECTBO
BELIECTBAY», «YUCIIO ABOTaIpo», MOJIIpHAs Macca,
MOJIIPHBIN 00BEM.

3 | YcraHoBneHue npocreiiei (opMyJibl BelecTBa 1o
MacCCOBBIM JIOJISIM 3JIEMEHTOB C UCIIOJIb30BAHHEM
a0COJIIOTHOM ¥ OTHOCUTENIbHOW MJIOTHOCTH BELIECTBA.

4 | BeiBog pOpMYJIBI BEMIECTBA 10 OTHOCUTEIHHOM IJIOTHOCTH
U Macce (00beMy UM KOJIMYECTBY) MPOAYKTOB CTOPAHMSL.

5 | Bumsl u3omepuu: CTpyKTypHas U MPOCTPAHCTBEHHAS.

6 | Ypok-ynpaxkHeHue 1o oTpabOTKe HaABBIKOB COCTABIICHUS
MU30MEPOB U UX Ha3BAHMM

7 Brruncnenus maccol (KoyimuecTBa, 00beMa) BEIECTBa 10
W3BECTHOMY KOJIMYECTBY (Macce, 00beMY) OJTHOTO U3
BCTYMUBIINX B PEAKIIMIO WJIN TTOJTYYUBITUXCS BEIIECTB.

8 Brruncienne Macchl, KOIMYECTBA UM 00BEMa MPOTYKTa
peaxIuy 1o U3BECTHOM Macce, KOJIMYECTBY MIIM 00beMy
UCXOJHOTO BEIIECTBA, COAEPIKALLErO MPUMECH.

9 Boluncnenue MmaccoBoil miiv 0ObEMHOM 101U BBIXOJ1a
NPOAYKTa PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

10 |PacdeTrsl MO XUMHUYECKUM yPaBHEHUSIM, CBSI3aHHBIC C

MacCOBOM JI0JI€ paCTBOPEHHOT'O BENIECTBA.
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Boruncnenue maccel (00beMa UM KOJUYECTBA) TPOTYKTa
peakLny, eCau OJHO U3 Pearupyromux BeUEecTB JaHO B

U30BITKE.

12 | PacueTsl N0 00BEMHBIM OTHOIIICHUSIM Ta30B.

13 | Pacuersl IO TEPMOXUMUYECKUM YPABHEHUSAM

14 | Tunsl u MEXaHU3MBI XUMUUECKUX PEAKIIUNA B
OPraHUYECKOU XUMHUU

15 | OkucnuTeNnbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU B
OpraHUYeCKOM XUMHHU.

16 | CocraBiieHue ypaBHEHUHN pPEaKIUi OKUCICHUS aJTKEHOB U
AJKUHOB.

17 |IlonaTtue o UKIIOATIKAHAX

18 | bensoux u ero romosoru. [IpaBuna opueHTauu B
OCH30JIbBHOM KOJIBIIE

19 | YopaxHeHus, oTpakaronyue XuMHUIECKHe CBOMCTBA
YIJI€BOJIOPOJIOB U CIIOCOOOB UX MOJYUYEHUS.

20 | Cxembl IpEBpaIICHUN OTPAKAIOIINX TEHETUIECKYIO CBS3h
MEXy YIJIEBOJOPOAAMU: OTKPBITHIE, 3aKPBITHIE,
CMEILIaHHbIE.

21 | YpOK-TIpaKTUKYM I10 COCTABIICHHUIO CXEM IMPEBPAICHUH,

OTpaXaroux rcHCTHYCCKYIO CBA3b MCIKIAY

yTIE€BOJIOPOJIaMU
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pra)KHeHI/IH, OTpaKaromuc XapaKTCPHBIC XUMHWYCCKUC
CBOMCTBA MNpCACIbHBIX OAHOATOMHBIX U MHOI'0OAaTOMHBIX

CIUPTOB; (DeHOJIa U CTIOCOOBI X TTOTYUYCHUS

23 |IlonsiTue 0 KETOHAX.

24 | YopaxHeHus, OTpa)xarolue XMMUYEeCKUe CBOICTBA
aJbJICTUIOB, MPEICTBHBIX KAPOOHOBBIX KHCIIOT, CIIOMKHBIX
3(hHUpOB U CIOCOOOB UX MOJYUCHUS.

25 | CxeMblI IPEBpaICHUN OTPAKAIOIINX 'CHETUICCKYIO CBA3h
MEXTy YIIICBOJIOPOIaMHU U KUCIOPOACO ISP KAIUMHA
OpPraHUYECKUMU COCTMHCHUSIMH: OTKPBITBIC, 3aKPBITHIC,
CMeIIaHHbIC.

26 | Knmaccuduxaiys aMuHOB. AHUJIUH.

27 | YapaxHeHus, OTpaxarolue XMMIIYeCKue CBOMCTBRA
a30TCOJIep KAIUX COCTMHEHUN U CIIOCOO0B UX MOJTYUCHHUS.

28 |I'enernyeckas CBSI3b aMHHOB C APYTUMU KJIacCaMU
OPraHUYECKUX COCTMHEHU N

29 |T'enernyeckas CBsi3b aMUHOKHCIIOT C IPYTUMU KIJIAaCCaMU
OPraHUYECKUX COCTMHEHU N

30 | AzoTcomeprkaniue reTePONMKINISCKUE COSTUHEHHUS

31 |IloHsaTHE O HYKICHMHOBBIX KHCIOTaX

32 | CxeMblI MpeBpaIeHUH IO TeMe «A30TCOACPIKAIIIHE

COCIUHCHUA




33 | IloHsATHE O BEICOKOMOJIEKYISIPHBIX COCIUHEHUSX. 1
OCHOBHBIE METO/IBI CUHTE3a OJIMMEPOB. [lonuaTuneH.
[onunponunen. ®enondopmManbaeTruIHbIE CMOJIBI.

34 | CuHTeTMYECKHE KayYyKU U CUHTETUYECKHE BOJIOKHA. 1
(pemeHue 3aa4 U yIpa>KHEHUN )

35 | Ypok pa3BuBamomero KOHTPOJsi 1

11 xaacc 34 yac (1 yac B HeeJI10)
Ne HaumMeHoBaHUE TeMbI KoaunuecTtBO

n/n 4acoB

Tema 1. Xumnueckuii 3j1eMeHT

1 OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUH. 1

2 Pacuértsl ¢ npumeHenuem ypaBHeHUs1 MenaeneeBa- 1
Knaiinepona.

3 Pacuetsl ¢ mpuMeHEeHHEM Ta30BbIX 3aKOHOB. 1

4 Ctpoenue aroma. M30ToOIBbL. 1

3) KBanTOBBIE YNCIa 3IEKTPOHA. 1

6 Knaccudukaiys XMuMHYECKUX 3JIEMEHTOB: S-, p-, d-, f- 1

OJICMCHTHI.

Tema 2. CTpoeHue BelecTBa




OCHOBHEIC BH/bBI XUMHUYECKOU CBiA3HU, MCXaHU3MBI UX

oOpa3oBaHus. XapaKTepUCTUKA KOBAJIECHTHON CBA3H.

8 BaneHTHOCTh M CTETICHh OKMCIICHHUS.

9 [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYNI HEOPTAaHHIECKUX
Y OPTaHWYECKHUX BEIIECTB.

10 | ducnepcHblE CUCTEMBI.

11 | 3amaum ¢ UCMOIB30BAHUEM PA3HBIX CITOCOOOB BHIPAKCHUS
KOHIICHTPAIIMK PACTBOPOB.

12 | PacuéThl, CBI3aHHBIC C IPUTOTOBJIICHUEM PAaCTBOPOB.
[IpaBuiio cMemeHUs pacTBOPOB, («IIPABUIIO KPECTay).

13 | KpucramioruapaTsl

Tema 3. Xumnueckue peakuuu

14 | Knaccudukaiys XuMUYECKUX PEaKIIMi B OpraHuIeCKOM
Y HECOPTaHUYECKOW XUMHUHU.

15 | Pacuetsbl, CBA3aHHBIE CO CKOPOCTHIO XUMUUECKUX
peaKIuu.

16 | YcmoBust cMemeHus XUMHUYECKOTO PaBHOBECHSI.

17 | IIpou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

18 | OxucnurenbHO-BoccTaHOBUTENBbHBIC peakiuu(OBP).

19 | Omekrpomutnueckas auccormanus. (3./1.)
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I'mpponus.

Tema 4. CBoiicTBa BellleCcTB

21 | YopaxHeHus, WUTIOCTPUPYIOIINE O0IINe XUMUYECKHUE
CBOWCTBA METAJUIOB.

22 | CpoiicTBa d-371€eMEHTOB U UX COSAUHEHUN. XPOM.

23 CgoiicTB d-271eMEHTOB U UX CoeIMHEHU. Mapranerr.

24 | CoiicTB 0-371€MEHTOB U UX coequHeHui. [InHK

25 | Pacuértel mo Teme «DIeKTpOIu3»

26 | YopaxHeHus!, WILTIOCTPUPYIOIINE O0IHe XUMHUECKUE
CBOICTBa HEMETAILIIOB.

27 | KucnoTel opraHMuecKkue U HeopraHu4eckue.

28 | AMdoTepHbIe OpraHUYeCKHe U HEOPraHUYeCKue
COCIMHEHHSI.

29 | IloHsTHE O KOMIUIEKCHBIX COSTUHEHUIX

30 |I'enernueckas CBSI3b MEXKY KJacCaMU OPTraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

31 | Llenouku mpeBpalieHui, OTpakaronIue TeHETUIECKYIO

CBA3b MCKAY KiIaCCaMH HCOPIraHU4YCCKUX U

OpPraHn4CCKuX BCHICCTB.

32

XUMUSA U DKOJIOTHS.
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XHWMHUS U IOBCEAHEBHAS )KU3Hb YEJIOBEKA.

34

YPpOK KOHTpPOJIA.




