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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma o XMMHH Ha ypOBHE CpeHEro oo1ero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3aKOHA OT
29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS (eaepalbHOM
oOpazoBarenbHOI porpaMmbl cpeaHero oomiero oopazoBanusa(POIl COO), npencrabieHHbIx B DeiepaibHOM rocyAapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenumu mnpenojaBaHus y4eOHOro mnpeamera «XuMus» B 00pa30BaTENIbHbBIX
opranm3amusix Poccuiickoit deneparuu, pean3yOIIMX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U OCHOBHBIX ITOJIOKCHUN
«Ctpareruu pa3Butusa BocnuTanusi B Poccuiickoilt @enepannn Ha nepuoa Ao 2025 rona» (Pacnopsokenue [IpaBurensctea PO ot
29.05. 2015 Ne 996 - p.).

XuMHST Ha YpOBHE YriyOJNEHHOrO M3Yy4E€HHsS 3aHUMAET Ba)KHOE MECTO B CHUCTEME E€CTECTBEHHO-HAy4HOro 0O0pa3oBaHUs
yuamuxcs 10-11 kmaccoB. M3ydyenue npenmera, peaauzyemMoe B yCIOBUSX JIU(D(epeHIMpOBaHHOTO, MPOPMIBHOTO O00yUYeHus,
IpU3BaHO OOECHeunuTh 00I1e00pa30BaTENbHYI0 U OOUIEKYJIbTYPHYIO IMOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO Jis
aJanTauuy UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM >KM3HM B COLMYME, a TakKe JJIs NPOAODKEHHs OOydeHHUs B OpraHMU3alMsIX
Mpo(eCcCHOHATILHOTO 00pa30BaHMS, B KOTOPBIX XUMHUS SIBJISETCA OAHOW U3 MPUOPUTETHBIX TUCUHUILINH.

B nporpamme mo XUMUM Ha3Hau€HHE NpeaMeTa «XHUMHs» TMO0JydaeT MOAPOOHYH0 HMHTEPIPETAIMI0O B COOTBETCTBUU C
ocHoBornonaramumu nonoxeHusMu GI'OC COO o B3auMOOOYyCIIOBIEHHOCTH LIEJIeH, COlepkKaHUsl, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SIBJIIFOTCS CIEAYIOIINE BHIMOIHAEMbIE TPOrPAMMOM 110
XUMUU QYHKIIUU:

e UH(pOPMALMOHHO-METOUYECKas!, pean3alus KOTOpoi oOecrneunBaeT Moly4eHne NPeACTaBICHUs O LENsAX, COJIepKaHuH,
oOuieit ctparernn oOydeHHs, BOCIUTAHUS U Pa3BUTHS OOYHAIOIIMXCS CPEACTBAMU MpeaMeTa, M3yuyaeMOro B paMKax
KOHKPETHOTO TTpoduis;

e OpraHM3alMOHHO-IJIAHUPYIOLIAsA, KOTOpas MpelycMaTpUBAET ONpEICIeHUE: NPHUHIMIIOB CTPYKTYPUPOBAaHUS U
MOCJIEIOBATEIBHOCTHA U3YUYEeHHS YUeOHOro MaTepuasa, KOJIMYECTBEHHbIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOIX0/I0B
K (OPMHPOBAHUIO COAEPKATEIHHOW OCHOBBI KOHTPOJISI M OLEHKM OOpa30BaTENIbHBIX JOCTHXKEHUN OOydaromuxcs B
paMKax UTOTOBOM aTTecTaluu B popMe eqUHOr0 roCy1apCTBEHHOTO AK3aMEHa M0 XUMUH.

[Iporpamma 11 yriayOia€HHOTO U3yUYECHUS XUMUH:



e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKAHUE, 00s3aTENbHOE I U3YUEHUSI B paMKaxX OTAEJbHBIX MPOQuUIiIei,
IpelycCMaTpUBaET paclipe/iesieHHe U CTPYKTYPUPOBAHHUE €T0 MO Kjaccam, OCHOBHBIM COJIEpKaTeIbHBIM JTHHUSIM/pa3ienam
Kypca,

e JIaéT MpUMEPHOE pachpeieiieHue Y4eOHOro BpeMEHH, PEKOMEHTyeMOT0 JIJIsl U3YYEHUS OTJIETbHBIX TEM;

e TMpejyUlaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh M3YyUYeHHsI y4eOHOTro maTepuaia ¢ y4y€TOM JIOTUKU TOCTPOCHHUs Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JAaET METOAMYECKYIO HMHTEpPIpETAlWI0 LeJed W 3aJady M3y4YeHHs NpeaMera Ha YriayOJEéHHOM YpPOBHE C YYETOM
COBPEMEHHBIX TPHUOPUTETOB B CUCTEME CPETHETO OOIIEr0 00pa3oBaHus, CONEPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX
pe3yJbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM MpOTrpaMMbl CpeaHEro oO0mero oopa3oBaHus (JIUYHOCTHBIX,
METaIpeIMETHBIX, PEIMETHBIX ), @ TAKKE C YIETOM OCHOBHBIX BUJIOB yU€OHO-TT03HABATENIbHBIX JIEHCTBUI 00YyUaIoIerocs
10 OCBOEHUIO COZAEPKAHUS IIPEAMETA.

[To Bcem Ha3BaHHBIM MO3UIKSAM B IIPOTrpaMMe 10 XUMUU MPETYCMOTPEHA MTPEEMCTBEHHOCTh ¢ 00yUYeHHEeM XUMHUH Ha YPOBHE
OCHOBHOro 001iero oOpa3oBaHus. 3a NpeJejaMyd YCTAHOBJIEHHONM NPOrpaMMON MO XUMHUHU 00sA3aTENbHOW (MHBAPUAHTHOM)
COCTABJISIFOLIEH coAepKaHusd y4eOHOro npeamera «XUMHsD OCTa€Tcs BO3MOXHOCTh BBIOOpA €ro BapUaTUBHOW COCTABIISIIOLICH,
KOTOpast TI0OJKHA ONPENIENATHCA B COOTBETCTBUU € HAITPABICHUEM KOHKPETHOrO NMpoduiist 00ydeHusl.

B cootBetcTBUM ¢ KoHIenTyaibHbIMU ToNIokeHUsiMU PI'OC COO o Ha3zHayeHUU MpeaMeToB 0a30BOro M yriayOJEHHOTO
ypoBHEW B cucreme auddepeHIIMpOBaHHOTO O0y4YeHUS Ha YPOBHE CpEAHEro oOImero oOpa3oBaHUs XUMHUS Ha YPOBHE
yIriyONEHHOTO W3Y4YEHHWs HAMpaBlieH Ha peaM3alyio MPEEMCTBEHHOCTU C IMOCJEAYIONMM OSTalloM MOJIYYeHHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX HM3YyYCHHs CIHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUUYECKHX IHUCIMIUIMH B By3aX W OPTaHHU3AIUAX
cpenHero npogeccuoHaIbHOro 00pa3oBanus. B 3Toil cBsi3u n3ydeHue npeamera « XUMUs» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA
pacuUIMpeHne U yriiyOJIeHHEe TEOPETUUYECKOM M MPAKTUYECKOW MOJArOTOBKH OOYYaIOIIMXCS, BHIOPABIIMX ONpPeneNEHHbIN Mpoduis
oOydyeHHsi, B TOM YHCJIE€ C TMEPCHEKTUBOW MOCIEIYIOUIEro IMOJYYeHUs XMMHUYECKOro O0pa3oBaHMs B OpraHU3alUsAX
npodeccruoHaibHOro odpaszoanus. Hapsay ¢ atum, B cBete TpeboBanuii ®I'OC COO k miaaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
denepanbHON 00pa30BaTEIBbHOW MPOrpaMMBbl CpeIHEro olmiero oOpa3oBaHUS HM3Y4YEHHE IMpeaMeTa «XHUMHUS» OPUEHTHPOBAHO
TakK€ Ha pelIeHHe 3a7ad BOCHUTAHMS M COLMAIBHOTO pPAa3BUTHS oOydarommxcs, Ha (opMHpOBaHHE Y HHUX
OOIIEHHTEIUIEKTYAIbHbIX YMEHUH, YMEHUN palroHanu3aluu Y4eOHOTO TpyAa H OOOOMIEHHBIX CIIOCOOOB JAESITENBHOCTH,
MMEIOLIUX MEXIUCIUILUIMHAPHBINA, HAIIPEAMETHBINA XapaKTep.



CocTaBnsiomuMu  mpeaMeTa «XUMUS» Ha YpPOBHE VYIAyONEHHOTO W3YYEHHS SIBISIOTCS YIrIIyOnEHHBIE Kypchl —
«Oprannueckas xumusa» u «OOmas U Heopranudeckas xumus». [Ipu ompeneneHuu MOAXOAOB K OTOOPY M CTPYKTYpHOU
OpraHM3alM COAEPKAHUS TUX KypCOB B IPOrpaMMe MO XUMHM 3a OocHOBY HpHHATHI nonoxeHuss GI'OC COO o paznuuusx
6a30BOro U yriyOJEHHOTO YPOBHEH M3YUYEeHUS TpEaMETa.

OcHoBy cojnepxxaHusi KypcoB «OpraHudeckas xumus» U «OOIIas U HEOpraHWYecKass XUMHS» COCTaBISIET COBOKYIIHOCTb
NpEeIMETHBIX 3HAHUW W yMEHHH, OTHOCAUIMXCA K 0a30BOMY YpPOBHIO M3YYEHMs MpeAMeTa. JTa CHCTeMa 3HAaHUN MOTydyaeT
OIpENIeIEHHOE  TEOPETHUYECKOE  JIOTMOJHEHUE, IO3BOJIAIONIEE OCO3HAHHO OCBOUTH  CYHIECTBEHHO OoyibIIMiA  00BEM
¢akTonoruueckoro Marepuana. Tak, Ha yriayOJEHHOM ypOBHE M3yY€HHUS INpeaMeTa oOecriedeHa BO3MOXHOCTh 3HAYUTEIHHOIO
yBeIMYEHUSI 00bEMa 3HAHUM O XMMHUYECKHUX DJIEMEHTaX M CBOMCTBaX WX COCAMHEHHWI HAa OCHOBE PACIIUPEHUS U YTIyOICHHS
IPEJICTaBICHUNA O CTPOCHUH BEILIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX IPOTEKAHUs PEAKIMl, pacCMaTpUBAEMBbIX C TOUKU
3pEHUs] XUMUYECKON KMHETUKHU U TepMoauHamMuKu. M3ydeHue nepuoanyeckoro 3akoHa u [lepruoandeckoi cucteMbl XUMUYECKUX
AJIIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX NPEJCTABICHUAX O CTPOCHMHM aromMa. XUMHUYECKasl CBS3b
OOBSICHSIETCSI C TOYKHM 3PEHUS] DHEPreTUYECKUX WM3MEHEHHU Tpu e€ 00pa30BaHMU W Pa3pylICHUHU, a TaKKE C TOUYKH 3PEHUS
MeXaHu3MOB €€ oOpa3oBaHus. 3yueHne TUTIOB peakIuii JOMoaHsAeTCs ((POPMUPOBAHUEM MPECTABICHUN 00 dJIEKTPOXUMHUYECKHIX
mpoleccax M dJEKTPOJIN3e PaciulaBOB M PacTBOPOB BelIECTB. B Kypce opraHn4eckoll XUMHUHU TPHU PACCMOTPEHHUH PEaKIIMOHHON
CIIOCOOHOCTH COEAMHEHUM yaensieTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BIIMSHUA aTOMOB B
MOJIEKYJIaX U MEXaHU3Max PeaKIIUi.

Oco0oe 3HaueHuWe HMMEET TO, YTO Ha COJAEpKaHHE KypCOB XHMHM YIiayOJEHHOrO YPOBHS M3y4YeHHUS AJisi KJIaccoB
ornpeaenéHHoro npoduis (rI1aBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJTHEHUN K oOlIel cucTeMe MpeMEeTHBIX 3HaHUiN)
OKa3bIBAIOT BIMSIHUE CMEXHbBIE IpeaMeThl. Tak, Harpumep, B COJAEp>KaHUU MpeAMeTa Ui KJIIaCCOB XUMHUKO-(HU3UUECKOT0 IPOoduIIs
00JpII0e 3HAUECHUE OYIyT UMETHh AJIEMEHTHI yueOHOro MaTepuana mo odmiei xumuun. [Ipyu u3ydyeHnn npeamera B TaHHOM CITydae
akieHT OyneT caenaH Ha OOIIHOCTh METOAOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU M B (DM3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJIKYJIsIpHas Teopusi B (DM3HKE), 3aKOHBI COXPAHEHHs] MAacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH,
AIIEKTPOJIN3a, IPEJICTABICHHS O CTPOCHUU BEUIECTB U JPYToe.

B 10 ke BpeMs B cofepaHUM MpeAMeTa JJIsl KJIaCCOB XUMHUKO-OMOIOrMYecKoro npoduis O0NbIIni yaeabHbIH Bec OyaeT
UMETh Opranuyeckas xumus. B 3Tom ciiydae mpenocTaBiseTcss BO3MOXKHOCTh AJisi Oojiee OOCTOSATENBHOTO PAcCMOTPEHUS
XUMHUYECKON OpraHu3alliy KJIETKH KaK OMOJOrHMYecKON CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKUe CTPYKTYpPHBIE



KOMITIOHEHTBI, KaK JUOUAbL, O€IKH, YIJIEBObI, HYKJIIEMHOBBIE KUCJIOTHI U Apyrue. IIpu 3TOM 3HaHUA O COCTaBE U CBOMCTBAaX
MIPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIY’KAaT OCHOBOM I U3yYEHHUs CYLIIHOCTH MPOLECCOB (POTOCUHTESA,
JbIXaHWs, TUIICBAPCHUS.

B mnane ¢opMupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOEHMs OOIEHAYYHBIX METOJOB IIO3HAHMS U OIIBITA
IPAaKTUYECKOTO MPUMEHEHMs] HAy4YHBbIX 3HAHUNA M3ydyeHHE IpeaMera «XuUMHUsS» Ha YIriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS34X C YYEOHBIMH MpEAMETaMH, BXOJISIIMMH B COCTaB IpPEAMETHBIX oOsiactell «EcTecTBEHHO-HAYy4YHBIE
npeaMeTs», «MareMaTuka 1 HtHPopMaTuka» U «PyccKuil SI3bIK U TUTEPATYPay.

[Ipyn m3yuyeHum ydeOHOro mpeaMera «XuUMHUsS» Ha YIIyOJEHHOM YpOBHE TAaKXkKe, KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO
oOwero o0pazoBanus (Ha 6a30BOM ypOBHE), 337ja4€il MEPBOCTENEHHON 3HAYMMOCTH SIBJISIETCS] (POPMHUPOBAHUE OCHOB HAYKH XUMUHU
KaKk 00JacTh COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUUYECKON IESTEIbHOCTH YEJNIOBEKAa U OAHOIO M3 KOMIIOHEHTOB MHPOBOM
KyJnbTypbl. Pemienue 3Toi 3a1aun Ha yriryOJEHHOM ypOBHE U3yUEHUS MPEAMETa MIPEANONIaracT pealn3aluio TaKuX Helel, Kak:

e (opmHpoBaHHE NPEICTABICHUN: O MaTE€pPUAJbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUI
MPUPOJBI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAyK M €€ BEIyIIEeW poju B 00ECIEYEHUU YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTUYECKOM, YHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, B pa3BUTUU MEIULIMHBI,
CO3JJaHMU HOBBIX MaTepUajoB, HOBBIX MCTOYHUKOB HHEPTUHU, B OOECIEUEHUU PALMOHAIBHOIO MPHUPOAOINOIb30BaHUS, B
(opMHpPOBaHMK MHUPOBO33PEHUSA U OOILIEH KyJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTMUYECKM OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3JI0POBBIO U IIPUPOIHOM CpELE;

e OCBOCHHME CUCTEMBbI 3HAHWH, JIE)KAIIMX B OCHOBE XMMHYECKOM COCTABIISIOLICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA:
(yHIaMEHTAIbHBIX MMOHATHH, 3aKOHOB M TEOPUN XUMHUH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUU BEILIECTBA HA Pa3HBIX
YPOBHSIX — AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HaJMOJEKYJISIPHOM, O TEPMOAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSX MPOTEKAHUS XMMHUYECKUX PEAKLINN, O XMMUYECKOM PAaBHOBECUU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX,
00 00IIMX HAYYHBIX TPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

e (QopMupoBanue y oOydaromMXcsi OCO3HAHHOTO TMOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKUX 3HAHUU IS
OOBSICHEHHSI KJIIOYEBBIX HICH M TpoOJieM COBPEMEHHOW XUMHUH, ANl OOBACHEHUS W TPOTHO3ZUPOBAHUS SBIICHUH,
MMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO peIIeHus: MpoOJeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIM3a ¥ OLIEHKH C TO3UIINI 3KOJIOTUYECKOM 0€30MacCHOCTH MOCIEACTBUI OBITOBOW M MPOU3BOACTBEHHOHN JESITEIbHOCTH
YesI0BEKa, CBA3aHHON ¢ XUMHUYECKUM MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIepepabOTKOM BEIECTB;



e yriuyOJieHWe TPEeACTaBICHUH O HAyYHBIX METOAaX IIO3HAHWS, HEOOXOAUMBIX I MNPUOOPETeHHUS YMEHUU
OpPUEHTUPOBATHCA B MUPE BEUIECTB U OOBSICHEHUS! XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOU
JESITETbHOCTU U TOBCEIHEBHOM JKU3HU.

B nnane peanuzainuu nepBoOYEPETHBIX BOCIUTATEIBHBIX U PAa3BUBAIONIMX (PYHKIIUN IEJIOCTHON CHUCTEMBI CPEIHEro OOIIEro
o0pa3oBaHUsl MPU U3YUYEHUU TpeaAMeTa « XUMHUs» Ha YIIyOJIEHHOM ypOBHE OCOOYIO aKTyaJbHOCTh MPHUOOPETAIOT TaKUe LN U
3a/1ayy, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPOJBI, YBAKEHHUS K IPOIECCY TBOPYECTBA B 00JaCTH
TEOPETUUYECKUX U TPUKIAJAHBIX HCCICIOBAHUN B XUMUH, (POPMHPOBAHHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMU K OOYYEHHIO M TO3HAHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCHUTAHUIO Ha OCHOBE
YCBOEHUS 00IIEUETIOBEUECKUX [IECHHOCTEH;

e Ppa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 0Oywaromuxcs, GopMupoBaHue
Yy HHUX CO3HATEJBHOTO OTHOIIEHHS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpAa30BAHUIO KaK YCIOBHMIO YCIEHUIHOM
npoheCCUOHAIBHOM M OOIIECTBEHHOM AEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JI0POBbIO U TTOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (¢opMupoBaHME YMEHHMI M HaBBIKOB Pa3yMHOIO0 MPUPOJIONOJIH30BAHUS, PA3BUTHE OKOJOTHMUYECKON KYJIbTYPBHI,
IPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTHUECKOU EATeTLHOCTH.

OO01iee YMCIO YacoB, MPETYCMOTPEHHBIX Il M3YYECHHs XUMHHM Ha YIIIyOJIGHHOM YpOBHE CpEeIHero oOmiero o0pa3oBaHWs,
coctanisieT 204 yacoB: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hezeno).



COLEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHHE OPTraHUYECKOW XUMUH, IIPEJICTABIEHUE O MHOTOOOpa3un OPraHUYECKUX COECIMHEHUN.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE COCTOSIHUA. BaneHTHble BO3MOXKXHOCTH aTOMa
yraepojia. XUMUYECKask CBA3b B OPraHUYECKUX COECTUHEHUSAX. TUIbl THOPUIN3AIMU aTOMHBIX opOuTaneil yriaepojaa. MexaHusmsl
o0pa3oBaHMsI KOBAJICHTHOW CBSI3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). TUMBl MEepeKphIBaHUS aTOMHBIX OpOUTANEH, G- U T-
cBs3u. OnuHapHasi, NBOMHAs U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKyJIaxX OopraHuyeckux BemiectB. [loHsatue o
CBOOOJTHOM pajiuKale, Hykieoduie u ayekTpodure.

Teopust cTpoeHust opraHnyeckux coeauHeHud A.M. ByTiepoBa M COBpPEMEHHBIE MPEICTABICHUS O CTPYKTYpPE MOJIEKYI.
3HaueHHE TEOPUH CTPOEHUS OPraHUYECKUX COEIMHEHUU. MOJIeKyJsipHble U CTPYKTypHbIE (opmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3NMYHBIX BUJIOB: pa3BEpHyTas, COKpami€éHHas, ckeneTHas. M3omepusa. Buabl nM3oMmepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3()PEKTHI B MOJIEKYIaX OPraHUYECKUX COETUHEHUI (MHIYKTUBHBIA U ME30MEPHBIN 3D PEKTHI).

[IpeacraBnenne o kinaccuduKauu oOpraHudeckux BemiecTB. [loHstre o ¢yHKUUOHAIBHOW rpymme. ['oMmonorus.
I'omonorudeckue psiapl. CucreMarnyeckass HOMeHKiatypa opranmdeckux coenuHenuin (IUPAC) u TpuBmanbHbIE Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiIacCH(pUKAIMS OPraHUYECKUX peakiuil. OKHCIUTEeTbHO-BOCCTAHOBUTEIBHBIC PEAKIIMA B OPTaHUYECKOMN
XUMHUHU.

DKcnepruMeHTAIbHbIE METO/Ibl U3YUYECHUS BEILIECTB U UX MPEBPAICHUI: 03HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEILECTB
Y MaTepuallaMi Ha UX OCHOBE, ONBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NP HAarpeBaHuM (TUIaBlieHHE, OOyTIIMBaHUE U
rOpeHue), KOHCTPYUPOBAHKUE MOJIEIEH MOJIEKYJI OPraHUYECKUX BEIECTB.

YriaeBoaopoasbl.

Anxkanbl. ['oMonorudeckuii psit ankaHoB, oOmas Gpopmyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AIKAHOB, SP>-TUOPUIM3aIisA ATOMHBIX OpOHTANIEi yriepoaa, 6-CBsi3b. OU3NUYECKHE CBOMCTBA aJIKaHOB.



XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLIUH 3aMEILCHMS, N30MEpU3aLUHU, JETUAPUPOBAHUS, IUKIIN3ALUH, TUPOJIN3a, KPEKUHTa,
ropenus. lIpeacraBnenne 0 MexaHn3Me peakiui paIuKaJIbHOIO 3aMEILCHMUS.

Haxoxnenue B npupose. CriocoObl MOJTyuyeHUsI U IPUMEHEHUE AJIKaHOB.

[Huknoankanel. O0mas ¢opMysia, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHMSI U XMMUYECKUX CBOMCTB MabIX
(umMkIonponaH, MUKIO0YTaH) M OOBIYHBIX (LIMKJIONEHTaH, LMUKIOTeKCaH) LUKIOAIKaHOB. CrnocoObl MOIy4YeHUs U IPUMEHEHUE
LAKJIOAJIKAHOB.

Ankensl. ['omosornueckuil psj ankeHoB, oOuias popMysa, HOMEHKIATypa. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJIKEHOB, SP>-THOPHMAN3ALKs aTOMHBIX OpOMTAsIel yriaepona, - U T-cBsa3u. CTpyKTypHas U reoMeTprYecKas (LHC-TPaHC-
) n3omepus. Ousnyeckre cBOMCTBA aJKEHOB. XMMUYECKHE CBOMCTBA: PEAKIIMKU IPUCOECINHEHNUS, 3aMELIECHUS B O-ITOJIOKEHUE MIPU
JBOMHOM CBsI3U, OoJMMepHU3alu U okuciaeHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha BOIHYIO CBs3b. CIIOCOOBI
IIOJIyYEHHUsI U IPUMEHEHUE AJIKCHOB.

Anxaauensl. Kraccupukauusa ankaaueHoB  (CONpPsDKEHHBIE, HM30JIMPOBAHHBIE,  KyMmyaupoganHwvle). (OcoOEHHOCTH
DIEKTPOHHOTO CTPOEHUS M XUMHUYECKUMX CBOWMCTB CONPSDKEHHBIX IHEHOB, 1,2- u 1,4-npucoenunenue. llommmepuzanms
CONPsKEHHBIX TUeHOB. CriocoObl MOMyUYEeHUs U IPUMEHEHUE aJTKaJUEHOB.

Ankunbl. 'oMonoruueckuit psj alkuHOB, oOmas ¢hopmysia, HOMEHKIATypa U U30MEpusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI aJIKUHOB, SP-TMOpUIIM3AIlMsS aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBONCTBA aIKHHOB. XHWMHYECKUE
CBOMCTBA: PEAKLUMU NPUCOCAUHEHUSA, NUMEPU3ALMN U TPUMEPHU3ALUM, OKUCICHUA. KHCIIOTHBIE CBOMCTBA QJIKHWHOB, UMEIOIIUX
KOHIIEBYIO TPOIHYIO cBsA3b. KauecTBeHHbIE peakluu Ha TPOUHYIO CBsA3b. CIOCOObI MOMYYEHHs U IPUMEHEHHUE aTKUHOB.

Apomatnyeckue yrieBoaopois!l (apeHsl). ['omonoruueckuid psj apeHoB, obOmias Gopmyiia, HOMEHKIATypa U H30MEpHs.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OcH30i1a. DU3MUECKHEe CBOMCTBA apeHOB. XHWMHUUYECKHE CBOWCTBA
O€H30J1a U €ero rOMOJIOTOB: PEaKIMK 3aMEIEHUs B OEH30JIbHOM KOJbIIE U YTIEBOJAOPOIHOM paauKalie, peakiuu MpUCcOeIUHEHMUS,
OKHCJIEHHE ToMoJioroB OeH3ona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTHTENIed B OEH30JbHOM KOJIbLE Ha
pUMepe ANKUIBHBIX PAANKAIOB, KapOOKCHIBHOW, THAPOKCUIIBHON, aMUHO- U HUTPOTPYMIbI, aTOMOB raioreHoB. OCoOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoina. [Tomumepusanus cruposna. CrocoObl MOTy4YeHHs U TPUMEHEHUE apOMaTUYECKUX YTIIEeBOI0OPOIOB.

[Tpuponnsrii raz. [lomytHsie HedTsaHbIe ra3bl. Hed1h 1 e€ npoucxoxaenue. KameHHbIH yroib U NPOAYKTHI €T0 MEPEPaOOTKH.
CriocoObl mepepaOOoTKu He(TH: TMEepPeroHKa, KPEeKUHr (TePMUYECKUHM, KaTaduTUYecKuil), pudopmuHr, nupoius. [IpoaykTsi
nepepaboTku He(TH, X TPUMEHEHHUE B IPOMBILIUIEHHOCTH U B OBITY.



['eneTnyeckas CBA3b MEXKIY Pa3IMUHBIMHU KIaCCAMU YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTCHIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakimu 3aMelnieHus] rajioreHa Ha THAPOKCOTPYIIY,
HUTPOTPYIIY, MAHOTPYIITY, aMUHOTPYyIy. JleicTBHMe Ha TalOT€HNPOM3BOJHBIE BOJHOTO M CHUPTOBOIO PacTBOpa MIEIOYH.
B3auMopeiicTBue nurajgoreHajikaHOB ¢ MarHueM U IIMHKOM. [IoHsSTHE 0 MeTalIoOpraHuYecKHX coeluHeHusXx. Vcnonb3oBaHue
raJIOreHIPOU3BO/IHBIX YTIIEBOJOPOAOB B ObITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCNepUMEHTAIBHBIE METOJIBI M3Y4YEHUs BEMIECTB M WX MPEBpAIICHUN: M3ydeHHE (HU3UUCCKUX CBOWCTB YTIEBOIOPOJIOB
(pacTBOPUMOCTH), KQUECTBEHHBIX PEAKIMI YTJIEBOJIOPOIOB Pa3IUYHBIX KJIAacCOB (0OeclBEYMBaHUE OPOMHOW WJIM MOJHOU BOJIBI,
pacTBopa NEpMaHraHata KaJiusi, B3aUMOJICUCTBUE alleTWJICHa C aMMHUAuHbIM pacTBOpoM okcuaa cepedpa(l)), xauecTBeHHOE
oOHapyXeHHE YTJIepoJa U BOAOPOa B OPTaHUIECKIX BEIIECTBAX, MOTYYCHHUE dTUJICHA U U3yUYEHHUE €ro CBONCTB, 03HAKOMIICHHUE C
koJutekiusaiMu «Hedtb» u «Yronpy, ¢ obpasiamu macTMacc, KaydyKoB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ YTI€BOJAOPOJIOB U
raJIOTeHIPOU3BO/IHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxkaimme opranudeckue coeJHHEHNS.

[IpenensHBIe OAHOATOMHBIE CTUPTHI. CTpOCHKE MOJIEKYT (Ha MpUMepe MEeTaHoJIa U 3TaHoia). ['oMonoruyeckuit psi, oomias
dbopMyna, wu3OMepHs, HOMEHKJIaTypa H Kiaccudukanus. Duznyeckne CBOWCTBA TMPEACTbHBIX OIHOATOMHBIX CIHPTOB.
Bomopoansie cBsA3m MeEXAy MOJEKYyJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIMH 3aMEIICHUsI, JCTUIPATAINH, OKHUCICHHS,
B3aUMOJICCTBHE C OPraHMYECKUMU M HEOPTraHWYECKMMH KHcloTamMu. KadecTBeHHass peakius Ha OJHOATOMHBIC CITHPTHI.
JleiicTBre ATaHOJIa U METaHOJIa HA OpraHu3M 4esnoBeka. CriocoObl MOMyuYeHUs U MPUMEHEHNUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U n3oMepusi. OCOOEHHOCTH GU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIE CHHUPTHI — ATHJICHIJIMKOJIb M TIulepuH. DU3nueckrue W XUMHUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHHUS,
B3aUMOJICCTBHE C OPraHWYECKMMU W HEOPTaHMYECKUMHU KHCIIOTaMHU, KAauyeCTBEHHAs PEaKIus Ha MHOTOATOMHBIC CIUPTHI.
[IpencraBienne o MexaHu3Me peakiuii HykjaeohuiIbHOro 3amenieHus. JlefictBue Ha opranu3M venoBeka. CriocoObl MOMydeHUs: U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHEe MOJEKYJIbI, B3aMMHOE BIHMSIHHE THAPOKCOTPYIIBI M OCH30JbHOTO siapa. Pu3nveckue CBOWCTBa (eHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHona. KauecTBenHble peakinu Ha ¢eHon. ToxcnuHocTh PeHona. CrocoObl moTydeHus: u
npuMmenenue ¢penona. denondopmanpaeruayas cmMoia.

KapOoHmibpHbIE COSTMHEHHSI — alIbJIETHABI U KETOHBI. DJIEKTPOHHOE CTpPOSHHE KapOOHWJIBHOW TPYMIbl. ['omMosornueckue
PSAIBI ANBICTUAOB W KETOHOB, oOmas (opmyna, n3omepus U HOMEHKIaTypa. du3nyeckue CBOWCTBA adbJCTHIOB U KETOHOB.



XYMHYECKHE CBOMCTBA aJlbJICTHIOB U KETOHOB: peakiuu npucoeanHeHus. OKUCIEeHNEe ajlbJeTHA0B, KaueCTBEHHbIC PEaKIMi Ha
anpaeruibl. CriocoObl MOTy4YeHHs U TPUMEHEHUE albJICTHI0B U KETOHOB.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KUCIOTh. OCOOCHHOCTH CTPOEHUSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus u
HOMeHKJaTypa. Dusnueckue CBOWCTBA OJIHOOCHOBHBIX MPENENbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIusl 3Tepru(pUKaluy, peakiui ¢ y9acTUeM
YIIAEBOIOPOAHOTO panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOW KHCIOTHI. [lOoHATHE O MPOM3BOIHBIX KaPOOHOBBIX KUCIOT —
CIIOKHBIX dPupax. MHOroodpaszue kKapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMAaTHYECKHX KapOOHOBBIX
KHUCIIOT, TUKapOOHOBBIX KHCIOT, THIPOKCHUKApOOHOBBIX KUCIOT. IlpencTaBuTenu BBICIIMX KapOOHOBBIX KHCIIOT: CT€apHWHOBAs,
NaTbMHUTUHOBAS, OJICHHOBAS, JIUHO/Ie8As, TUHOLeH08as KUCTOThl. CTIOCOOBI MOTyYeHHs 1 IPUMEHEHHE KapOOHOBBIX KHCIOT.

Crnoxuble >¢upbl. 'omonoruueckuit psia, obmas ¢gopmyna, M3oMepuss U HOMEHKIarypa. Pu3nueckue M XUMHUYECKHE
CBOMCTBA: TUAPOJIU3 B KUCIIOW U LIEJIOYHOU CPEJIE.

Kupsl. Ctpoenue, ¢puznueckue U1 XMMUYECKHE CBOMCTBA >KUPOB: THAPOJIN3 B KHUCIOW U IIeidoyHOU cpene. OcoOeHHOCTH
CBOMCTB KHUPOB, COJIEPKAIINX OCTATKH HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupsbl B mpupo/e.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakTepucTuka yrieBoJoB. Kiaccudukanus yrieBoaos (MOHO-, M- U TIoJMcaxapuibl). MoHOcaxapuabl: IJIH0K03a,
bpykTo3a, rayakTo3a, pudo3a, Ae3okcuprbo3a. Ou3nveckre CBOMCTBA M HaxXoXJeHue B npupoie. PoTocuHTe3. XUMHUYECKUE
CBOMCTBA TJIIOKO3bI: PEAKIUU C Yy4YaCTHEM CIHHUPTOBBIX U albJETHIHON TpYMI, CIUPTOBOE U MOJIOUHOKHUCIOE OporKEeHHUE.
[IpumeHneHue TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACSITENBbHOCTH oOpranusMma. Jlucaxapuapl: caxapos3a, MajbTO3a U JaKTO3a.
BoccranaBnuBaromye 1 HEeBOCCTaHABIMBalOIIKE Aucaxapubl. ['uaponus aucaxapunos. Haxoxaenue B npupojie U mpuMeHEHHe.
[Tonucaxapuapl: KpaxmaJ, TJIMKOTeH U 1e/utrono3a. CTpoeHue MakpoMOJIeKyJl Kpaxmalia, IIMKOTreHa U HesToi03bl. dusnueckue
CBOMCTBa Kpaxmalia M IEJUTFOJIO3bl. XUMUYECKHE CBOMCTBA Kpaxmala: THUAPOJIN3, KaYeCTBCHHAS PEaKIus C HOAOM. XUMHYECKHE
CBOMCTBA IEJUTIONO3BI: THUIPOJIN3, MOIydeHne YQupoB 1euTroo3bl. [ToHsTHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBINA
ENK).

DKCrepuMEHTAIbHbIE METOJIbl M3Y4YE€HMs BEUIECTB M HMX MPEBpAIICHUN: PACTBOPUMOCTH PA3IUYHBIX CHUPTOB B BOJIE,
B3aMMOJICICTBHE 3TaHOJIa C HATPHEM, OKHUCIICHHE 3TUIIOBOTO CIIMPTA B aJIbJICTH]l Ha pacKajI€HHON MEIHON MPOBOJIOKE, OKUCIICHHE
ATUJIOBOTO CIUPTA JUXPOMATOM Kalivs (BO3MOKHO HMCIIOJIb30BAHME BUACOMATEPUAJIOB), KAUECTBEHHBIE PEAKIIMU Ha aJIbJETHU B (C
ruapokcunom auammuHcepeOpa(l) m rumpoxcumom memu(Il)), peaknus rmmmepuna ¢ rugpokcugom menu(Il), xummueckue



CBOMCTBAa pPacTBOpa YKCYCHOM KHCIJIOTBHI, B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ ruapokcuaom wmenu(Il), BzammopeiictBue
Kpaxmajia ¢ MOJOM, peIllleHHe SKCIEPUMEHTAIbHBIX 3a1a4 1o TeMaM «CrnupThl u (enonby, «KapooHnoBsie KUCIOTHL. ClIOXKHBIE
a(Upb.

A30TcoAep:Kale OPraHnyecKre CoOeINHEHMsI.

AMUHBI — OpraHuyYecKre Mpor3BoaHbIe aMMuaka. Kimaccudukanus aMuHOB: anvdarruueckre U apoMaTHUEeCKue; IepBUYHBIE,
BTOpUYHBIC U TpeTuuHbIe. CTpOeHHE MOJIEKYJ, 001as GopmMyIia, H30MepHs, HOMEHKJIATypa U (pu3ndeckue CBONCTBA. XUMHUYECKOE
CBOMCTBa aM(PaTHUECKMX AMUHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAaHUE, B3aWMOJCHCTBHE MEPBHUYHBIX AMHUHOB C a30THUCTOM
kucnotor. Coim anKuIaMMOHUS.

AHWIMH — NpPENCTABUTENb AMHUHOB apoMmaTrudeckoro psga. CTpoeHue aHuiIuHA. B3auMHOE BIMSHHE TPYII aTOMOB B
MoJieKyse aHuianHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHuiaMHa. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl MOMYy4YeHUs U
IpUMEHEHHe anudaTnyeckux aMuHoOB. [lonydeHne aHniIHa U3 HUTPOOEeH3011a.

AmuHokuciorel. HoMeHknarypa u nsomepus. OTaenpHble IPEICTaBUTENN 0-AMUHOKHCIIOT: TJIMLKH, ajlaHuH. Pusndeckue
CBOMCTBa aMHUHOKHUCIOT. XHMHYECKHE CBONCTBA AMUHOKHCIOT KakK aM(pOTEpHbIX OpPraHWYECKUX COEIMHEHHH, peaklus
MOJIMKOHJIEHCALUH, 00pa30BaHKe MENTHIHOM CBA3U. buonornyeckoe 3HaueHne aMMHOKHUCIOT. CHHTE3 ¥ TUIPOJIU3 NENTU/IOB.

benku kak nmpupoaHsie noaumepsl. [lepBuyuHas, BTOpUYHAs U TPETUUHASI CTPYKTYypa OeJIKOB. XMMUYECKUE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKcrepuMeHTalIbHbIE METOAbl M3YYEHHUs BEIIECTB U MX MPEBpAlICHU: pacTBOpEHUE OEJIKOB B BOJE, ACHATypalus OelKoB
IIpU HarpeBaHMM, LIBETHbIE PEAKLIMU Ha OCJIKH, pelIeHNEe SKCIIEPUMEHTANIBHBIX 33]1ad 110 TeMaM «A30TcoepKalllue OpraHuuecKue
COEIMHEHUs» U «Pacno3HaBaHHE OPraHNYECKUX COCIIUHEHUID.

BricokoMoJ1eKyJISIpHBIE COeINHEHHS .

OCHOBHBIE TOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEpP, MOJHUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPHU3AINU, CPEAHSAA MOJIEKyJsipHass Macca. (OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALUS U TTOJIMKOHACHCALIHS.

[Tonmumepnble  Marepuansl.  [lmactmaccel  (MOAMATWIEH,  MOJUOPONWJIEH,  NOJMBHHWIXJIOPHA,  MOJUCTUPOI,
MOJIMMETHIIMETAKpUIIAT, TOTUKAapOOHATHI, MOIU3TUICHTepedTaNIaT). Y TUIM3AIMs U epepadoTKa MIacTUKa.

DnacToMephbl: HATypajdbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIA, XJIOPOMPEHOBBIM, W3OMPEHOBBIN) U
CUJIMKOHBI. Pe3unHa.



Bosokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a, all€TaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH
1 JIaBCaH).

[Tonumeps! cienuanbHOro0 Ha3HAYeHUS (TeIIOH, KEeBIIap, dJIEKTPONPOBOISAIINE MOIUMEDPDI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHUsS BEIIECTB M MX NPEBpAICHUN: O3HAKOMJIEHHE € oOpasliaMd NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, Kay4YyKOB, PEUICHUE DKCIIEPUMEHTAJBHBIX 3aJad Mo Teme «Pacno3HaBaHue IiacTMacc U
BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxaenue moliekylsipHO (OpMyJibl OPraHUYECKOTO COCIMHEHHUSI MO MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0
COCTaB, HAXOXJICHHE MOJEKYJIpHOU (OPMYJIbI OPraHUYECKOrO COCIUHEHUs Mo Macce (00BEMY) MPOIAYKTOB CrOpaHMsi, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/UIM UCXOAHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHX CBOMCTB MJIM CIOCOOOB MOJIYYCHUS, ONPEICTICHUE JIOJIM BBIXOJa MPOAYKTa
pEaKuu OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmmzannst MeXNpEeIMETHBIX CBSI3€M INpHU HW3YYEHMM OpraHudeckod xumuu B 10 Kimacce OCymIecTBIIETCS 4epe3
HCIIOJb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK W MOHATUM, MPUHATHIX B OTIEJIbHBIX MPEAMETaX €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHWE, HAay4HbIH (akT, TUMOTe3a, TEOpUs, 3aKOH, aHajau3, CHUHTE3,
kinaccudukanys, HaOoAeHIE, U3MEPEHHUE, SKCTIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

duznka: Marepusi, aToMm, DJIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYyJa, PHEPTeTUYECKUA YPOBEHB, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PM3MUECKHUE BEIMUNHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kierka, opraousm, sKocuctema, ouocdepa, MeTab0OIM3M, HACIEICTBEHHOCTh, aBTOTPOMPHBIM U TeTepOoTpOHBII
TUI TUTaHUs, OpOKeHHE, POTOCUHTE3, JbIXaHUE, OCJIKHU, YTIIEBObI, )KUPbI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: monesHbie HCKOMaeMbIe, TOTUIURO.

TexHoJIOTus: MUIIEBbIE TPOIYKThI, OCHOBBI PAllMOHATIBLHOIO MUTAHMS, MOIOIIUE CPEJICTBA, MATEPHUAIIBl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJTACC



OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX szep. XUMuUdeckuil 3nemMeHT. M3oTonbl. CTpoeHHE AJIEKTPOHHBIX O00JI0YEK aTOMOB, KBAaHTOBBIE
quciia. DHEPreTUYECKUE YPOBHU M NOIYypOBHU. ATOMHBIE opOutanmu. Knaccuduxanuss XuMuyecKux 3jeMeHToB (s-, p-, d-, f-
aJIeMeHThI). PacripeneneHue 3JIeKTPOHOB 10 aTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(PUIypaluu aTOMOB 3JIEMEHTOB MEPBOrO—
4eTBEPTOrO  MEPHOJOB B  OCHOBHOM W BO3OYXIEHHOM  COCTOSHUHM,  DJIGKTPOHHbIE  KOH(UTyparud  HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

Ilepnogmueckuit 3akoH u I[lepnogmueckas cucrema xumudeckux 3yeMeHToB .M. MenneneeBa. CBA3bp MEPUOINYECKOTO
3akoHa H llepuonnueckod cCHUCTEMBI XMMHYECKHX DJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOWCTB XMMHUYECKUX AJIEMEHTOB U OOpa3yeMbIX MMM IMPOCTBIX U CIIOKHBIX BEIIECTB IO TPYNIaM U HEpUOAaM.
3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuyeckasi cBsI3b. Buabl XuUMUYECKOW CBSI3U: KOBAJCHTHAs, HMOHHAs, MeTajuimdyeckas. MexaHu3Mbl 0Opa3oBaHMs
KOBAQJICHTHOM CBSI3U: OOMEHHBI W JOHOPHO-aKUENTOPHBIA. ODHepruss U JnuHa CBs3u. [loJspHOCTh, HaNpaBIE€HHOCTh U
HAaChIIIaEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie cBsA3u. BonopoaHas cBs3b. MeXMONEKYISIpPHBIE B3AUMOIEVCTBHS.

BaneHTHOCTP M BAJIEHTHBIE BO3MOXHOCTHM aTOMOB. CBSA3b DJJIEKTPOHHOW CTPYKTYPBl MOJIEKYJ C HX TI€OMETPUYECKUM
CTpO€HHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coelnHeHusAX. CocTaB KOMIIEKCHOTO MOHA: KOMILJIEKCOOOpa30BaTeb, JIUTaHAbl. 3HaUYCHHE
KOMIUIEKCHBIX COeIMHEHUN. [IoHATHE 0 KOOPAVMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. THIBI KPUCTAUIMYECKUX PEMETOK (CTPYKTYp) M CBOWCTBA
BEILIECTB.

[Tonsitue o qucnepcHbix cucteMax. Mctunuble pactBopsl. [Ipencranenre o KoIouaHbIX pacTBopax. CocoObl BIpaKeHUs
KOHIIEHTpAallMM PacTBOPOB: MaccoBas JOJI BEUIECTBA B PAacTBOPE, MOJISIpHAS KOHLEHTpaus. HachllieHHbIE M HEHACBIILICHHbBIE
PacTBOpPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanms v HOMEHKJIaTypa HEOPraHMYECKMX BEIIEeCTB. TpuBHAlIbHbIE Ha3BaHUS OTICNbHBIX MpEACTaBUTEICH
HEOPTaHUYECKHUX BEIECTB.



Knaccudpukanus XMMHUECKUX peaklnii B HEOPTaHUYECKOM M OPraHUYEeCKOM XMMHH. 3aKOH COXPaHEHHUS MAacChl BEIECTB;
3aKOH COXpaHEHHs M TPEBpAIICHUs DHEPIUM MPH XUMHUYECKUX peakuusx. TemnoBbie 3(D(EKTsl XUMHUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakinH, €€ 3aBUCUMOCTb OT pa3IMYHBIX (AaKTOPOB. ['OMOTEHHBIE U TETEPOTCHHBIE PEAKIIHH.
Karanu3s u kaTanuzaTtopsl.

Obpatumble U HeoOpaTHMble peakuud. XUMHYecKoe paBHoBecue. KoHcTaHTa Xumuueckoro paBHOBecusi. DakTopsl,
BIIMSIOIIME HA TOJOKEHUE XUMHUYECKOTO PaBHOBECHS: TEMIIEPATYpa, AABICHWE M KOHUEHTPALWH BEHIECTB, YYACTBYIOIIHX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas auccounanus. CunbHble U clladble 3JeKTpoiauThl. CTeneHs auccounanuu. Cpena BOJHBIX PaCTBOPOB:
KHCIJIOTHAs!, HEMTpanbHas, menoyHas. Bogopoausiil nokasarens (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE peakinu. CreneHs okucieHns. OKUCIUTENb U BOCCTaHOBUTEND. [Iponeccrsl okuciaeHus
U BOCCTAHOBJICHHUA. BaxkHellllme OKHMCIUTENN M BOCCTAHOBUTEIH. METOJ 3JIEKTPOHHOTo OanaHca. DJIEKTPOJIM3 pPacTBOPOB U
PacCIlIaBOB BELIECTB.

OKCIEpUMEHTAIBHBIE METO/bI U3YyYECHUS! BELIECTB M MX NPEBPALIECHUN: PA3JIOKEHUE MEPOKCUIA BOJOPOAA B MPUCYTCTBUH
KaTajln3aTopa, MOJEIH KPUCTAJUIMUYECKUX PEIIETOK, MPOBEICHUE Peakuuii MOHHOrO OOMEHa, ONpeNeIeHUE CpPeabl PACTBOPOB C
MOMOILBI0 MHIUKATOPOB, HM3YyYEHHE BIUSHUS pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM pEAKUUU U TMOJIOKEHUE
XUMHYECKOTO PaBHOBECHS.

Heoprannuyeckasi xumusi.

ITonoxxenne HemerawioB B Ilepuoanueckoit cucteme xumudeckux smeMmedToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUS
uX aToMOB. PU3NYECKUE CBOWCTBA HEMETAJUIOB. AJIOTPONHSI HEMETAJIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepoaa).

Bonopoa. Ilonyuyenue, ¢pusnueckue 1 XMMHUUYECKUE CBOMCTBA: peaklMy ¢ METaUIaMH U HEMETaJlJlaMi, BOCCTAHOBHUTEIIbHbIE
cBoucTBa. ['uapuasl. TOIUIMBHBIE JJIEMEHTHI.

["anorensl. HaxoxzaeHue B mpupoje, CrnocoObl MOdydeHus, (PU3MYECKMe U XUMHUYECKHE CBOMCTBA. [ 'aloreHoBOJOPOIbI.
Baxkneiime KuciopoacoaepsKaiiie CoeuHeH s raoreHoB. JIabopaTopHbie 1 MPOMBIIIIIEHHBIE CITOCOOBI MOTYYEHHSI TaJIOTEHOB.
IIprMeHenne rajnoreHoB U UX COEUHEHNN.

Kucnopon, o301. JlabopatopHbie 1 IPOMBILUIEHHBIE CIIOCOOBI MOTy4YeHHs Kuciaopoaa. dusndeckre 1 XuMUYeCKHEe CBOMCTBA
Y IPUMEHEHUE KUCT0poAa U 030Ha. OKCHJIBI U IEPOKCH/IBI.



Cepa. HaxoxxmeHnue B mpupoje, COoCOOBI MOMydeHHs, PU3NUEeCKue U XUMUdeckue cBorcTBa. CepoBOMOPO, CYIb(UIBL.
Oxkcupn cepoi(IV), okcun cepwi(VI). CepHucrtas u cepHas KHUCIOTBI U UX cOJu. OCOOEHHOCTHM CBOWCTB CEPHOW KHUCIOTHI.
[IpumeHeHnune cepbl U €€ COETUHEHUM.

Azor. Haxoxxnenue B mpupojie, CiocoObl MOMydeHusl, GU3NIECKre U XUMMUYECKUEe CBOMCTBA. AMMUAK, HUTPUIbL. OKCUIIBI
azota. A30THCTass M a30THasl KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOWMCTB a30THOM KHUCIOTHL. [IpumeHeHue a3zoTa U ero
COEIMHEHUI. A30THBIE yJIOOPEHHUS.

®docdop. Haxoxnenue B mnpupoje, CrocoObl MoiaydeHus, ¢puzndyeckue u xumuueckue cBorictBa. Dochuast u docdun.
Oxkcupst pocdopa, pocdhopnas kuciora u €€ conu. [Ipumenenne gpocdopa u ero coequnenuit. DochopHeie y100peHus.

VYriepon, HaxoXkAeHHE B NpUpoe. AJITOTponHbIe MOAUPUKAMKA. DPU3NYECKHE U XUMHUYECKUE CBOKMCTBA MPOCTHIX BELIECTB,
oOpaszoBanHbIX yrieponoMm. Okcup yrnepona(ll), okcua yrnepona(I1V), yronpHas kucioTta u €€ coiid. AKTUBHPOBaHHBIN yroJib,
ancopOuus. Oymepensl, rpageH, yriaepoaHsle HaHOTPYOKu. [IpuMeHeHne npocThiX BelecTB, 00pa30BaHHBIX YIJIEPOJIOM, U €T0
COCIMHEHU.

Kpemunii. Haxoxxnenue B mpupojie, cnocoObl MojiydeHus, pusmdyeckue M xumuyeckue cBoirctBa. Oxcun kpemuusa(IV),
KpEMHHEBAsi KUCIOTa, CUIMKATHI. [[puMeHenre kpeMHUs U ero coenuHeHuid. CTekno, ero nojiyueHue, BUIbl CTEKJIA.

[lonoxenue wmeramioB B Ilepmoanueckoil cUCTeME€ XUMUYECKHX 3JIEMEHTOB. (OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX
o0osiouek aToMoB MeTaiioB. OOume (usnyeckue cBoilcTBa MeTauioB. IIpumeHeHue metaminoB B ObITy M TexHuke. CrijiaBbl
METaJUIOB.

DNEeKTPOXUMHUECKUNA psAl HampsbkeHud MerawioB. OOmmume crnocoObl MOMY4YeHHsT METaJIOB: THIPOMETaLTyprs,
NUPOMETAILTYPrusi, anekTpoMeTautyprus. [lonstue o kopposuu MetaoB. CiocoObl 3aIUTHI OT KOPPO3HH.

OO6mrast xapakrtepuctrka meTawioB [A-rpymnmbel [lepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB. Hatpuii m Kanwmii:
MnoJly4eHue, PU3nyecKkre 1 XUMUYECKUE CBOMCTBA, TPUMEHEHUE TPOCTHIX BEIIECTB U UX COCIMHEHUN.

O6mas xapakrepuctuka metamuioB [IA-rpynnel Ilepuoandeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB. MarHuii U KaJlbLIMiA:
MoJIy4eHue, (PU3NYeCKre M XHMHUYECKHE CBOMICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX coeAuHEeHHH. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHCHHUSI.

AJNIOMUHUI: TIONydyeHHUe, (PU3NYECKUE M XUMUYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTOTO BEIIECTBA U €r0 COEAMHEHUH.
AM@oTepHbIe CBOWCTBA OKCHIA U TUAPOKCHIA AIFOMUHHUS, THIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OO1as xapakTepucTiKa MeTaioB no6ouHsix noarpynm (b-rpynm) [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.



du3nvecKre U XMMUYECKHE CBOMCTBA Xpoma U ero coeguHenuil. Oxcuapl v ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI).
XpomaTtel U JUXPOMATHI, UX OKUCIUTENbHbIE CBOKMCTBA. [loilyueHne u mpuMeHeHne Xxpoma.

dusznvecKkue 1 XUMHUYECKUE CBOMCTBA MapraHiia U ero coenuHeHui. Baxuerimmue coequnenus mapranua(ll), mapranma(IV),
mapranua(VI) u mapranua(VIID). [lepmanranat kanus, €ro OKMCIUTEIbHbIE CBOMCTBA.

duznyueckre U XUMUYECKHE CBOMCTBA kelie3a U ero coeauHeHuil. Oxcuapl, ruapokcuibl U conu xene3a(ll) u xeneza(Ill).
IlonydeHne u IpUMEHEHHE JKeJle3a U €ro CILIABOB.

DU3NYECKHUE U XUMUYECKHUE CBOMCTBA MEIN U €€ coenHeHui. [lonyuenne nu npuMeHeHne Meiu 1 €€ COCTMHEHU.

[uuk: mnomydyeHue, (U3MUYECKME U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBONCTBa OKCHAA M THAPOKCUIA LHHKA,
TUIPOKCOKOMIUICKCHI IUHKA. [[puMeHeHre IMHKa U €ro COeIUHECHUM.

OKCnepUMEHTAIbHBIE METO/Ibl M3YYEHUS! BEIECTB U UX IMPEBPAICHUI: M3yuYeHHE OOpa3I0B HEMETAIOB, TOPEHUE CEphI,
docdopa, xenesa, MarHus B KHUCJIOPOJE, HU3YYCHHE KOJUIEKIMH «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE IICIOYHBIX H
HIEJIOYHO3EMEIBHBIX METAJJIOB C BOJON (BO3MOKHO HMCIIOJIb30BaHUE BUIAECOMATEPHUAJIOB), B3aWMOJICHCTBUE IIMHKA U JKEJi€3a C
pacTBOpaMH KHCIIOT U IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM HAa HEOPTaHWYECKHWE AaHUOHBI, KATUOH BOJIOPOAA M KaTUOHBI METAJIOB,
B3aMMOJECHUCTBUE TUJIPOKCUIOB AIIOMUHUSA U IIUHKA C PACTBOPAMM KHUCJIOT U LIEIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 I10
temaM «l asorensi», «Cepa u €€ coenuHeHus», «A30T U hochop u ux coenMHEHUsD», «MeTauibl TJIABHBIX TOATPYNY, «MeTalibl
MOOOYHBIX TOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xumun B o0ecrieueHur yCTOMYUBOTO Pa3BUTH dyelioBedecTBa. [[oHATHE O HAYyYHBIX METO/IaX TMO3HAHUS U METOAO0JIOTHUU
HAy4HOTO HUccheaoBanus. HayuHble IpUHIMIBI OpTraHU3aIMi XUMHYECKOTO MPOU3BOICTBA. [[pOMBIIIIIIEHHBIE CTIOCOOBI TOTYYEHUS
BOKHEUINTUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIIOThI, METaHOJa). [[pOMBITIIIEHHBIE CITOCOOBI TTOTYYCHUS
METAJJIOB W CIJIaBOB. XMMHUYECKOE 3arpsi3HCHHE OKpYKawoIed cpeibl U ero mociencTtBus. Ponb Xumuum B oOecreueHUuu
AHEPreTUYeCKOor Oe30MacHOCTH.

XuMusl U 310pOBbe 4YenoBeka. JlekapcTBeHHbIE cpeacTBa. [IpaBuiia MCHONB30BaHUS JIEKAPCTBEHHBIX MpernaparoB. Poib
XVMHH B Pa3BUTUU MEAULIUHBI.

XUMHS TUIIHA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBBIC 00aBKU. Poh XuMun B 0OecrieueHrH MUAIIEBON OE30MaCHOCTH.

Kocmernueckne n napdromepusie cpeactBa. beiroBas xumust. [IpaBuiia 6€30macHOT0 UCIIONB30BAHUS MTPETApaTOB OBITOBOMA
XVMMHH B MIOBCETHEBHOW JKU3HU.



XuMUs B CTPOUTEIIBCTBE: BaXKHEUIIINE CTPOUTEIbHBIC MaTepUalibl (IEMEHT, OETOH).

XuMus B CENbCKOM X034icTBE. OpraHu4ecKre U MUHEPaIbHbIE YI00OpEHU .

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTe€pHuajbl, Kpackdh, CTEKJIO, KepamMuka. Marepuansl ISl DJIEKTPOHMKH.
HanoTexHonoruu.

Pacuérurlie 3agaun.

Pacuérer: mMaccel BemecTBa Wi 00BEMA Ta30B MO HM3BECTHOMY KOJWUYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO W3
Y4aCTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO W3 BEIIECTB UMEET
npuMecH, Macchl (00b€Ma, KOJIMUECTBa BEIIECTBA) MPOAYKTa PEAKIMU, €CIU OJIHO M3 BEIIECTB JIaHO B BHUJIE PacTBOpa C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM U MOJISIPHOM KOHLEHTPAlMHU BEIIECTBA B PacTBOPE,
JIOJIM BBIXOJa MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanmzanusi MeXXnpeIMETHBIX CBSI3eH IPU M3yYeHUHU OOIIel U HeopraHnueckor XxuMuM B 11 Kiracce oCyIIecTBIsEeTCS uepes
HCIIOJb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTIEJIbHBIX MPEAMETaX €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSATHS: SBJIEHUE, HayudHbId (aKT, THUIOTE3a, TEOpHUs, 3aKOH, aHaliu3, CUHTE3,
KJ1accuuKanusi, NepuoUIHOCTb, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MO/JIEb, MOJACIUPOBAHUE.

®du3uKa: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJIA,
DHEPIreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIECTBA, MACAIbHBIN ra3, (H3udecKue BEIUYHHBI,
€JIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusM, 3KOCUCTEMA, Onocdepa, MeTaboIM3M, MaKpO- U MUKPODJIEMEHTHI, OCIIKH, KUPHI, YTICBOJIHI,
HYKJICUHOBBIC KUCIIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK YHEPTUH B YKOCUCTEMAaX.

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MMOJE3HBIE UCKOTIAEMbIE, TOTIJIMBO, PECYPCHI.

TexHoJOTHS: XUMHUYECKAas MPOMBIIUICHHOCTh, METAJTYPTUs, CTPOUTEIIbHBIE MaTepualibl, CEIbCKOXO35HCTBEHHOE
MIPOU3BOJICTBO, THIIEBAS MPOMBIIIIICHHOCTD, (hapMalleBTHYCCKAS MPOMBIIIICHHOCTD, MPOMU3BOACTBO KOCMETHYCCKHUX IIPENapaToB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJICKTPOHHASI TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA I[TPOT'PAMMBI 110 XUMHWUN HA YTJIYBJIEHHOM YPOBHE CPEJJHET'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cOOTBETCTBHM € CHCTEMHO-ACATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IpeAMeETa
«XUMHS» HAa ypOBHE CpelHero oOmiero oOpa3oBaHUS BBIJCICHBI CIEAYIOIIME COCTaBIISIONIME: OCO3HAHHE OOYYaIOIIUMUCS
POCCUICKON TPAKIAHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEACIICHUIO; HAaJIU4Yue
MOTHUBALMU K 00YYEHHIO; TOTOBHOCTh U CITIOCOOHOCTh O0YYalOIIUXCSl PyKOBOJACTBOBATHCSA MPUHATHIMU B OOILIECTBE MpaBUIaMU U
HOpMaMH MOBEACHUS; HAJIMYME MPABOCO3HAHMSI, SKOJOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTb CTaBUTh LIETU U CTPOUTDH JKU3HEHHBIE
IIJIaHBI.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTpaxaloT CHOPMUPOBAHHOCTbh OIBITa MO3HABATEIbHON H
MPAKTUUECKOHN JEATEeIbHOCTH 00yUaIoIUXCs B IIPOLIECCE pean3alui 00pa30BaTeIbHON AESITEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS» OTPAKalT CPOPMHUPOBAHHOCTH OMbITA IO3HABATEIILHOH U
MPaKTUYECKON AESATEIBHOCTH 00yYaroUuXcsl B IPOLECcce peain3alii o0pa30BaTeIbHON 1€ATeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHMA:

OCO3HaHUs 00yUYaIOLIUMUCS CBOMX KOHCTUTYILIMOHHBIX NIPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPSIKY;

IIPEACTABIICHNs O COLUUAIIBHBIX HOPMaxX U MPaBUiIaX MEKJIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTHBE;

TFOTOBHOCTU K COBMECTHOW TBOPYECKOW JEATEIbHOCTU IPU CO3JaHUM Y4YEOHBIX IPOEKTOB, PEIIEHWU YYEOHBIX H
ITI03HABATEJIbHBIX 3a/1a4, BBIITOJIHEHUN XUMAYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, IOTUKY U apTyMEHThI APYTUX IPHU aHAIM3€ Pa3IMYHBIX BHUIOB
y4eOHOM eI TEILHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OTEYECTBEHHOW XUMMUH;

YBa)XEHMsSI K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO MPUIIOKEHHUS XMMHUH, OCO3HAHUS TOTO, YTO JaHHbIE
HAyKH €CTh Pe3yJbTaT AJUTENbHBIX HAOMIOIEHUN, KPOTIOTIUBBIX SKCIEPUMEHTANBHBIX MOMCKOB, TOCTOSIHHOTO TPy/Ja YU4EHBIX U
IIPAKTUKOB;



MHTEpEca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM aHAIU3e HHPOPMAIIMU O MEPEOBBIX JOCTHKCHHSIX
COBPEMEHHOW OTEUYECTBECHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyallMd, CBSI3aHHbIE C XUMUYECKUMH SIBJICHUSIMH, M MPUHUMATb OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJEHUE W MOCTYNKU CBOMX TOBApHUIIEH C MO3UIUNA HPABCTBEHHBIX M MPABOBBIX HOPM U C
Y4ETOM OCO3HAHUS MOCIEACTBUM NOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBb:

MOHMMAHUS LEHHOCTEH 310poBOro M Oe3zomacHOro oOpa3a >XHM3HM, HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOJII0/IeHHUs MTpaBUiI 0€30MacHOr0 0OpaIleHus C BEIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU, B TPYIOBOM JI€SITEIbHOCTH;

MOHUMAaHUS [IEHHOCTH NPAaBUJI MHAUWBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 MOBEAEHUS B CUTYyalUsX, YTPOXKAIOUIUX
3JI0POBBIO U )KU3HU JIHOJIEH;

OCO3HAHMUSI TIOCJIC/ICTBUIN U HEMIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aTKOTr0JIsl, HAPKOTHUKOB, KYpEHHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHON KOMIETEHTHOCTU B Y4€OHO-UCCIIEI0OBATEILCKON AESTEIHHOCTU, OOIECTBEHHO MOJIE3HON, TBOPUECKON U
IPYTUX BUJIAX AESTEIbHOCTH;

YCTAHOBKHM HAa aKTUBHOE Y4acTUE B PEIICHHH MPAKTUYECKHUX 3aJlad COLMATIbHOI HAMpPaBIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3iudHoOro poia, B TOM YMCIE€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU 10 XUMUH,

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WMHIUBHAYyaJbHOM TpPaeKTOPUU OOpa3oBaHusA, Oyaymied mpodeccuu W pearu3aiuu
COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C YYETOM JUYHOCTHBIX WHTEPECOB, CITIOCOOHOCTEH K XWMHH, WHTEPECOB W TOTpPEOHOCTEU
00I1IeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:



AKOJIOTHYECKH 11eTIeCO00Pa3HOT0 OTHOMICHHS K IPUPOJIe KaK NCTOYHHUKY CYITIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHMMAaHUSl TJIO0ATBHOIO XapakTepa JKOJOTUYECKUX MpoOJIeM, BIUSHUS SKOHOMHUYECKHUX IPOIIECCOB HAa COCTOSHHE
IIPUPOTHOMN Y COLUAIIBHON CPEIbI;

OCO3HAaHMUsSI HEOOXOAMMOCTH  HCIIOJb30BAaHUS  JOCTHKEHUW XUMHHM JJI1  PEIIEHHUS  BOMPOCOB  palldOHAIBHOTO
MPUPOAOTIOIH30BAHHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NPHUHOCIIIMX Bped OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHHUS NPOTHO3MPOBATH
HeOJIaronpusiTHbIC SKOJIOTHYECKHUE TIOCIIEICTBUS MTPEANTPUHUMAEMBIX JEHCTBUIN U IPEAOTBPAIIATh UX;

HAJIMYKS PA3BUTOrO SKOJOTHYECKOTO MBINUIEHUS, JKOJOTUYECKOW KYJIbTYPhlI, OIbBITA JESITEIBHOCTH 3KOJIOTHYECKOU
HANpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMMH B TIO3HABATEIbHOM, KOMMYHHUKATUBHOW M COIMAJIbHOW NPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKY;

MOHMMAaHUS CHEeNU(PUKN XUMUM KaK HayKH, OCO3HaHUS €€ posin B ()OPMUPOBAHUM PALMOHAILHOTO HAYYHOTO MBIILUICHHUS,
CO3/ITaHUM 1IEJIOCTHOTO MPEJICTABICHUSI 00 OKPYX AIOIIEM MHUPE KaK O €IWHCTBE MPHUPOJIBI U YEJIOBEKA, B MO3HAHWU MPHUPOTHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH MPOOJIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMUHM JIJII COBPEMEHHOM IUBUIIM3AIMU; B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH U
BOXHON POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOW KYJNbTYphl, B PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUYECTBA — CHIPhEBOM, SHEPTreTUUSCKOM, MUIIEBONM M IKOJOTHYECKON 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00SCIICUCHUH
YCJIOBHM YCIIENTHOTO TPY/Aa U SKOJOTUIECKHA KOM(POPTHOM KU3HU KAXKIOT0 YieHa 0OIIECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTHU: IMOHMMAaHHS CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CITOCOOHOCTH HCTOJIb30BaTh MOJTyYaeMble 3HAHUS IS aHAIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEr0 MUPA U MPOUCXOISAIINX B
HEM W3MEHEHUM, YMEHUs JejlaTh 00OCHOBaHHBIE 3aKJIIOYCHHUS HAa OCHOBE HAYUYHBIX (DAKTOB M HMMEIOUIUXCS JTaHHBIX C IIEJIBIO
MOJY4YEHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS Uil PEHICHHS MpoOJeM B PeaTbHBIX >KU3HEHHBIX
CUTYaLUsIX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AESITEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO, K aKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHUU
M0 XUMHUH B COOTBETCTBHUH C )KMU3HEHHBIMU OTPEOHOCTSIIMH;
MHTEpEca K 0COOEHHOCTSM TPY/1a B pa3IMYHBIX chepax npodhecCuoHaIbHON A TEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMbl IO XUMHUH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus BKIIOYAOT:

3HaUYMMBbIE 11 (POPMUPOBAHUS MUPOBO33PEHUSI OOYHAIONIMXCS MEXKIMCUUILIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHBIE
MOHATHS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUPA U CEU(PUKY METOJOB MTO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepus, BELECTBO, SHEPTHS, SIBJICHHUE, IPOLIECC, CUCTEMA, HAYUHBIN (DaKT, MIPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIEIOBAHNE, HAOIIOCHUE, U3MEPEHHUE, IKCIIEPUMEHT U JPYTHUE);

yHUBEpCaJbHble yueOHbIe JeHCTBUS  (IO3HABAaTEJIbHbIE, KOMMYHHMKATHBHbIC, PETYJSATUBHBIE), 0O0ECIEUMBAIOLINE
(dopMupoBaHue QyHKIMOHATBHON IPaMOTHOCTH M COLUAIBHON KOMITIETEHIIUU 00yYaroIXCs;

CIIOCOOHOCTh ~ OOYYalOIIMUXCSA  HMCIOJIb30BaTh OCBOCHHBIE MEXIHUCLMIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE I1EMCTBUS B TO3HABATEILHON U COLMAIILHON MPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl ~ OTpPaXalOT  OBJIAJEHUE  YHUBEPCAIbHBIMM  Y4YEOHBIMM  TO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

1) 6a3oBble JIOrHYEeCKHUE TeHCTBHUA:

CaMOCTOSTENEHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEeNeIATh EIU AEATEIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD PE3YyJIbTAThI JEATEIIBHOCTH C
MOCTaBJICHHBIMU LIEIISIMU;

HCTOJIb30BaTh MPH OCBOCHUHU 3HAHWU MPUEMBI JIOTUUECKOTO MBIIIJICHUS: BBIACIATh XapaKTEpHbIE MPU3HAKU MOHSATUM U
YCTaHaBJIMBATh UX B3aWMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MMOHITHS s OOBICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPHUU IS KJIaCCU(pUKAITUN BEIIECTB M XMMUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYNHHO-CJIEJCTBEHHBIC CBSI3M MEXKy U3y4aeMbIMU SBJICHUSMU,



CTPOUTH JIOTHYECKHE pacCyXJACHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, MO AaHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUAX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHHS;

OPUMEHSATh B TMpOLlECCe TMO3HAHUS MCIOJIb3yeMble B XMMHHM CHMBOJUYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBHIBATH
MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUM 3HAK (CHMBOJ) 3JIeMEHTa, XUMudeckas ¢popmysa, ypaBHEHUE XUMUYECKON peakinu —
OpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1eCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO MO3HAHMSI BEIIECTB M XUMUYECKUX PEaKIIN;

dbopMynupoBaTh MENW W 3aJa4dl HCCIEAOBAaHHWS, WCIOJIB30BAaTh IMOCTABICHHBIE M CAMOCTOSTEIHHO C(HOPMYIHMPOBAHHBIC
BOIPOCHl B KAuyeCTBE HMHCTPYMEHTAa IIO3HAHMS M OCHOBBI JUIsi (POPMHpPOBAHMS THIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJACHUN;

BJIa/IETh HABBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TMPOBENCHUS YUEHHMUECKHUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH
yMEHUsI HaOJ0JaTh 3a XOJIOM IPOIEcca, CAMOCTOSATEIbHO MPOTHO3UMPOBATh €ro pe3yjbTaT, (HOopMyaupoBaTh OOOOIIEHUS U
BBIBOJIBI OTHOCUTEIHHO TOCTOBEPHOCTH PE3yIbTAaTOB MCCIEAOBAHMS, COCTABIATH 0O0CHOBAHHBINA OTUYET O MPOAETIaHHON paboTe;

MpUOOpPETaTh OMBIT YYCHUYECKON MCCIIEeIOBATENIbCKON U MTPOEKTHOM JAEITeTbHOCTH, IPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]a4, TPUMEHEHUIO Pa3IMYHbIX METOI0B TTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX MH(pOpMaluu (HAy4HO-MOMYJsIpHAs JUTEepaTypa XUMHUYECKOTO COACpKaHUs,
cIpaBOYHbIe MocoOus, pecypcbl WHTepHeTa), aHaIM3UpOBAaTh HHPOPMALMIO Pa3IUYHBIX BHUIOB U (OPM NpPEICTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dhopMyIMpoOBaTh 3ampoChl M MPUMEHSITh Pa3IMUYHbIC METO/Abl MPHU TMOUCKE W OTOOpe HH(OpMaIMU, HEOOXOIUMOU IS
BBITIOJTHEHMSI YY€OHBIX 3a71a4 OMPECIEHHOTO THIIA;

MpHOOpPETaTh OMBIT UCIIOJIb30BaHUS NH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH M PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBHIOMPATH ONTUMANBHYIO (popMy mpencraBieHus uHGopMauu (CXeMbl, rpadyKu, TUarpaMMbl, TaOIUIIbI,
PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYUHBIH S3bIK B KAYECTBE CPEJICTBA MPH PadOTEe C XUMHUECKON MH(pOpMaLel: MPUMEHITh MEXIPEAMETHbIC
(pu3myeckue U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;



HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTLIIHOCTH.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0/ AUAJIOTA W/WIIA JUCKYCCUH, BLICKA3bIBATh UJICH,
(hopMyIHpoOBaTh CBOM MPEIOKEHUSI OTHOCUTEJIBHO BBIMOJHEHUS TIPEIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C MPE3EHTALIMEN PE3YJIBTATOB NTO3HABATEIBHOM JEATEIbHOCTH, IIOJIYYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO
CBEPCTHUKAMHM IPHU BBINOJHEHUU XUMHYECKOrO SKCIEPUMEHTAa, MPAKTUYECKON padOThl MO UCCIIEIOBAHUIO CBOWCTB HM3y4YaeMbIX
BEILECTB, peain3alii Y4eOHOro MpoeKTa, U (POpMyJIHpPOBaTH BBIBOJABI MO PE3YJIbTATaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM
COrJIacOBaHUS NO3ULUI B X0J1e 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe Y4eOHbIE 1elCTBHS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENBHYIO IESATEIBHOCTH, OMpENesss e Ienu W 3aJaud,
KOHTPOJIMPOBATh U TI0 MEpPe HEOOXOUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aITOPUTM JACHCTBUN TIPH BBITIOJIHEHUH YY€OHBIX U
MCCJIEIOBATENbCKUX 3aJ1ad, BbIOMpaTh Hambosee d(PPeKTUBHBIA CMOCOO WX PEHICHHS C YYETOM MOJYYEHHUS HOBBIX 3HAHHUHM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb IESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3ynbTaThl OCBOCHHUS NPOrPaMMbI M0 XMMHHM Ha YIIIyOJIEHHOM ypOBHE Ha YpPOBHE CpEIHEro OoOIIero
00pa30BaHus BKIIOYAIOT crieruduUecKkue sl y4eOHOTo peaMeTa « XUMUs» Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUM 110
OCBOCHMIO, MHTEPIPETALIMKU U MPEeoOpa30BaHUIO 3HAHUM, BHUJIbI JCSTEIBHOCTU MO MOJYYEHHUIO HOBOIO 3HAHUS U MPUMEHEHUIO
3HAHUI B Pa3IMYHBIX YUEOHBIX CUTYaAlLIUSIX, & TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3AHHBIX ¢ XUMUeH. B mporpamme o
XUMMH IIPEIAMETHBIE PE3YIIbTATHI IPEACTABIEHBI 110 TOaM U3YUYCHMUS.



10 KITACC

[IpeameTHbIE PE3YIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHUsD> OTPaKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: O MECTE U 3HAUEHUU OPTaHMUYECKON XHMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJiu B
00eCreYeHnr YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA B PEIICHWH MPOOJIEM HKOJIOTUYECKOM, JHEPreTHUECKOM U MUIIEBOU
0€30MacHOCTH, B Ppa3BUTHUM MEIUIMHBI, CO3JIaHUU HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB OHHEPrHMHM, B 00ECHEUYECHUHU
paloHaIbHOIO IPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CPEJIE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHMM, KOTOPask BKIIOYAET: OCHOBOMOJATAOIIUE NOHATUS — XUMHUYECKUI DJIIEMEHT, aTOM,
AJIpO U DJIEKTPOHHAs1 000JI0UKa aTOMa, S-, p-, d-aTOMHbIE OpOUTAIIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUSI aToMa, THOpUAN3alus
aTOMHBIX OpOMTAaNIel, HOH, MOJIEKYJa, BAJIGHTHOCTh, 3JEKTPOOTPUIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKasi CBSA3b, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIM O0BEM, YIJIEpOAHBIA CKeNeT, (DYHKIMOHAJIbHAs TpYIIa, paguKkal, CTPYKTypHbIE (OpMYIIbI
(pa3BEpHYThIE, COKpALIEHHBIE, CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (F€OMETpUYECKas, ONTHYECKas),
WU30MEpBI, TOMOJIOTMYECKUI Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJI- M Aa30TCOAEP)KAIIME OPraHWYECKHE COCIUHEHUS,
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAMHEHMS; TEOPUHU, 3aKOHBI (mepuoauueckuit 3axkon [l. .
MenneneeBa, Teopusi CTPOCHHs OpraHndeckux BemecTs A. M. ByTnepoBa, 3akoH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHHUSI
U TPEBpALICHUS] SHEPTUHU NMPU XUMHUYECKUX PEaKLUHUsX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XWMHUHU, MHUPOBO33PEHUYECKUE
3HAHMS, JIEXKAUIME B OCHOBE MOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTHM XMMHUYECKHUX SIBJICHHI; MPEICTAaBICHUS O MEXaHH3Max
XUMUYECKUX PEAKUUN, TEPMOJIMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHMSI, O B3AUMHOM BIIMSIHUM aTOMOB U
rpynI aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIM U Me30MepHbIi 3¢ dexTrl, opreHTanTsl | u Il pona); pakTonornueckue cBeaeHus o
CBOMCTBAxX, COCTaBe, MOJyYEHUU U OE30MaCHOM HCIOJB30BAHUU BA)KHEUIINX OPraHUYECKUX BELIECTB B OBITY M MPaKTUUECKOU
JESITeIbHOCTH YeJIOBEKa, OOIMX HAay4YHBIX MPUHIMIAX XHMHUYECKOTrO0 MPOM3BOACTBA (Ha IMpUMeEpe MPOM3BOJCTBA METaHOJA,
nepepaboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTEpHbIC MPU3HAKU MOHATHUNA, YCTAHABIMBATH UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUSA MTPU ONKUCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COEIMHEHMI;

c(OpPMUPOBAHHOCTh YMEHUI:



HCIIOJB30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX ) (hOPMYJI OPTaHNYECKUX BEIIECTB;

COCTAaBIIATh YPABHEHUSI XUMHUYECKUX PEAKIHMN M PACKPBIBATH UX CYIIHOCTbH: OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCca 3THX peakluid, peakluii HOHHOTO OOMeHa MyTEM COCTaBIICHUS UX TMOJIHBIX U
COKpALIEHHBIX NOHHBIX YPABHEHHIA;

W3rOTAaBIIMBATh MOJEIIM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WJUIIOCTPAUUH HMX XHUMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: YCTaHABIWBATH MPUHAMJICKHOCTh W3YUYECHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBy H
CTPOCHHIO K ONPEACIEHHOMY KIIacCy/TpymIie COeAMHEHUH, 1aBaTh UM Ha3BaHus 1o cucteMarnueckoil HomeHkinarype (IUPAC) u
MPUBOJUTH TPUBUAJbHBICE HA3BaHUS JJIA OTIEIBHBIX NPEJICTABUTENICH OpPraHMYEeCKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ,
TJIMLEPUH, STUICHTIUKOIb, (eHon, GopManbaerui, ameTaabJeruja, areToH, MypaBbHHAs KUCIOTa, YKCYCHas KHCIIOTAa,
CTEapUHOBAasi, OJIEMHOBAs, IMAaJTbMUTHUHOBAS KHUCJOTHI, TJIMIIMH, allaHWH, MalibTo3a, (PpyKTO3a, aHWIWH, JUBUHUI, HU3OIpPEH,
XJIOPOTIPEH, CTUPOJ U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEIETATh BUJ XUMHUUECKON CBS3U B OPraHUYECKUX COCIMHEHUSX (KOBAJCHTHAs U WOHHAs
CBSI3b, G- U TT-CBS3b, BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUSI NMPUMEHSTH TOJIOKEHUSI TEOPUU CTPOEHHUS opraHumdyeckux BemiecTB A. M. bytiepoBa mis
00BSCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpPMHPOBAHHOCTh yYMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHHUE, (U3MUECKHE M XHUMHYECKHE CBONCTBA THUIIUYHBIX
MPEJICTABUTENEN PA3JIMYHBIX KIIACCOB OPTaHUYECKUX BEIIECTB: QJIKAHOB, IMKJIOAIKAHOB, QJIKEHOB, QJIKAJWEHOB, AJIKUHOB,
apOMaTUYECKHUX YTIEBOJAOPOJIOB, CIUPTOB, AIbJACTHUI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX A(UPOB, KUPOB,
HUTPOCOCAVMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJI€BOJA0OB (MOHO-, IU- U MOJUCAXAPHUIOB), HWITFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXXIY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUMA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJATBEPKIaTh HA KOHKPETHBIX MPUMEPaX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOU CIIOCOOHOCTH
OpraHUYECKUX COEAMHEHUM OT KPATHOCTHM W THUMA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOTO BIIUSIHUS aTOMOB W TPYIIIN
aTOMOB B MOJICKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHUKW YTIEBOJOPOIHOTO ChIpbi (HE(Th, MPUPOAHBIA Ta3, YTroJib),
CIIOCOOBI €T0 MepepaboTKH U MPAKTUUECKOE MTPUMEHEHUE TIPOYKTOB MEPEepadOTKH;



c(hOpMHUPOBAHHOCTH BIIAJICHUS CUCTEMOMN 3HAHUH O €CTECTBEHHO-HAYYHBIX METO/JaX MO3HAHUS — HAOIIOICHUH, U3MEPCHHH,
MOJCIIUPOBAHUH, IKCIIEPUMEHTE (PEaJTbHOM M MBICICHHOM) U YMEHUS TPUMEHSATH 3TH 3HAHWS;

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE OTIEPAIIMHA MBICTUTEIBHON IEATETbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHUE,
000011IeHHEe, CUCTEeMAaTH3allMI0, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€M — JJI1 U3YyUEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX
peaKkiuu;

c(hOpPMHUPOBAHHOCTh YMEHUMN: BBISBIATH B3aUMOCBS3h XUMUYCCKUX 3HAHUN C TOHSATHUAMH M TPEACTABICHUSIMH IPYTHX
€CTECTBEHHO-HAYYHBIX MPEAMETOB JJIsl O0Jiee 0CO3HAHHOTO TIOHUMAHMS CYITHOCTH MaTEPHATBLHOTO €TUHCTBA MUPA, UCTIOJIb30BaTh
CHUCTEMHBIC 3HAHUS 10 OPTaHWYECKOH XUMHUU I OOBSICHEHUS W MPOTHO3UPOBAHMS SIBJICHUH, UMEIONINX €CTECCTBEHHO-HAYUHYIO
IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XUMUYECKUM (POpMyJiaM U ypaBHEHUSIM XHUMHYECKUX PEAKIHM ¢
UCIIOJIb30BaHWEM (U3MUECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJUYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PacyEThl MO HAXOXKIACHUIO XUMHUYECKOW (HOPMYJIBI BEIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX DJIEMEHTOB, IPOYKTaM CrOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHWI: MPOTHO3WPOBATh, AHAIM3UPOBATH W OICHWUBATH C TMO3WIUNA JKOJIOTHYECKOW O0€30MacHOCTH
MOCJIEICTBHSI OBITOBOM M TIPOM3BOJCTBCHHOW EATECILHOCTH YEJIOBEKA, CBSA3aHHOW C IMepepabOTKOW BEIIECTB, HMCIOJIb30BATh
MOJTYYCHHBIC 3HAHUS TS IPUHATHS TPAMOTHBIX PEIICHHUH MPOOJIEM B CUTYAIUAX, CBI3aHHBIX C XUMHUCH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSATEIHHO IUTAHUPOBATH M TMPOBOAUTH XUMHUYECKHUN SKCIEPUMEHT (MOJy4YeHUue U
W3y4eHUE CBOMCTB OPraHUYECKHX  BEHIECTB, KAYECTBEHHBIE PEAKIMUMU  YIJIEBOJAOPOJIOB  PAJNIMUHBIX  KIACCOB M
KHCJIOPOJICOICPKAIMX OPTaHWYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO PACMO3HABAHUIO OPTraHMYECKHX
BEIIIECTB) C COOJIIO/IEHNEM TpaBUil O€30MacHOT0 OOpaIIeHUs ¢ BEIIeCTBAMH U JIA0OpAaTOPHBIM 000pya0BaHuEM, (HOPMYIUPOBATH
1IEeJb HWCCIEAOBAHUS, TPEACTABIATH B PA3IMYHONW (GopMe pe3yiabTaThl JIKCIIEPUMEHTA, aHAJM3HpPOBATh # OICHUBATH WX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

cOOMI0/IaTh MpaBUiia AKOJOTHYECKU 1EeTIeCO00Pa3HOTO MOBEEHUS B OBITY M TPYAOBOU NEATEILHOCTH B IIEJISAX COXPAHEHUS
CBOETO 3JI0POBbsI, OKPYKAFOIICH MPUPOTHON CPENbI ¥ TOCTHKEHUS €€ YCTONYHBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCUCTBUS HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAS
cMbica ntokazarens [JIK;



aHATM3UPOBATH IIEJIECO00PA3HOCTh MPUMEHEHHSI OPTraHUYECKUX BEIICCTB B MPOMBIIIICHHOCTH M B OBITY C TOYKH 3pPCHUS
COOTHOILICHUSI PUCK-TT0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATh IICJICHANPABICHHBIA IMOMCK XHMHYECKOH HWH(OOpPMAllMM B Pa3IMYHBIX
HMCTOYHUKAX (HayuyHas W yuyeOHO-Hay4Has JIUTeparypa, cpeiacTBa MaccoBo umH(opmaruu, MHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBaTh XMMHUYECKYI0 HMH(OpMainuio, nepepadarpbiBaTh €€ W HCIO0JI30BaTh B COOTBETCTBHHM C IOCTaBJICHHOW Yy4ueOHOM
3ajJauci.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast 1 HeopraHudeckasi XUMUsh OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTepUAIbBHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTAX W TO3HABAEMOCTH SIBJICHUM
MIPUPOJIBI, O MECTE€ M 3HAUYCHHHM XMMHUH B CHUCTEME €CTCCTBEHHBIX HAyK W €€ poJM B OOECIICUCHMH YCTOMYHMBOTO Pa3BUTHS, B
penieHnu TpoOeM 3KOJIOTHYECKOM, IHEPreTUUEeCKONM W MHIINEBON 0€30MacHOCTH, B PAa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX
MaTepualioB, HOBBIX HMCTOYHHUKOB DSHEPruH, B OOCECIICUCHUHM PAlMOHAJIBHOTO MPHUPOIONOJIb30BaHUs, B (OPMHUPOBAHUHU
MUPOBO33pEHUS U OOIIEH KyJIbTyphl UEJOBEKAa, a TaKXKE JKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOMOJIATAIOIINE MTOHATUSI — XUMUYECKUM AJIEMEHT, aTOM,
SIPO aTOMa, U30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OPOUTATH, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa,
TUOpHIM3aLUS AaTOMHBIX OpOUTANICH, NOH, MOJICKYJIA, BAJICHTHOCTD, 3JICKTPOOTPHUIIATEIIbHOCTD, CTETICHb OKHUCIICHUS, XUMHYECKas
CBs3b (KOBAJICHTHAsl, MOHHAsA, METa/UIMYECKasi, BOJIOPOAHAsA), KpHUCTaJUIMYecKas peleéTka, XUMHYECKas peakius, pacTBop,
AJIEKTPOJIUTBI, HEDJICKTPOJIUTHI, DJICKTPOJIUTUUECKAS JAUCCOIMAIUSA, CTENEHb JUCCOIMAlMK, BOJOPOJHBIM IOKa3aTeb,
OKHCIIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(P(EKT XUMHUECKON pEaKIHH, CKOPOCTh XHMHYECKOH peaKIuh, XUMHYECKOe
pPaBHOBECHE; TCOPUM U 3aKOHBI (TEOPHUsS DJICKTPOJUTHUECKON auccouuanuu, nepuoandeckuii 3akon J[.M. MenneneeBa, 3akoH
COXpPAHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBpAIICHUS SHEPIUU MPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JEHUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTHU, CUMBOJUYECKUHN SI3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JIe)KaIle B OCHOBE MOHUMAHUS MMPUUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIPHOM YpPOBHSIX; MPEICTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peakuii, TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHHUS, 0 XMMUYECKOM PAaBHOBECHHU, PAacTBOpax U
JTUCTIEPCHBIX CUCTeMaX; (aKTOJOTUYECKUE CBEACHHS O CBOWMCTBAX, COCTaBe, IMOJYYCHHUHM W O€30MacHOM HWCMOJb30BAHUU



BOKHCUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIHHOCTH 4YEJIOBEKa, OOIMMX HAYYHBIX MPHUHIIUIAX
XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISBIISITh XapaKTePHbIC MPU3HAKHU MOHATHH, yCTaHABIUBATh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHS MPU ONTMCAHUU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHMKY JJIsI COCTAaBICHUS (DOPMYN BEIISCTB W ypaBHEHUM
XUMUYECKUX peakiuid, cucrematnyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ACJIbHBIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEACIATh BAJICHTHOCTh U CTEIECHb OKUCIECHUS XUMHUUYECKUX IJIEMEHTOB B COCUHEHUSIX, BU]
XUMUYECKON CBs3U (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJIOPOJIHAS), THUM KPUCTAJUIMYECKONW PEMIETKU KOHKPETHOIO
BEIIECTBA;

c(hOPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHAAa XUMHUYECKOM CBS3M U THIIA
KPUCTAUTMYECKOMN peméTKu, OOMEHHBIN M TOHOPHO-aKIIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOMN CBSI3H,

c(hOpMHUPOBAHHOCTh YMEHUMH: KJIACCU(UIIMPOBATH: HEOPTaHUYECKHUE BEIIECTBA IO HUX COCTaBY, XHUMHUYECKHE PEAKIIUH II0
pa3IMUHBIM TPHU3HAKAM (YUCIy M COCTaBy PEAarupylollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO CTeleHeu
OKHUCJICHUS DJIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTajlnu3aTopa U APYrue); CaMOCTOATEIbHO BRIOUPATh OCHOBAHUS U KPUTEPUU ISt
KJIacCU(UKAIIUUA U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PacKpbIBaTh CMBICH Mepuoauyeckoro 3akona JI. M. MenpaeneeBa U JEeMOHCTPUPOBATH €ro
CHUCTEMaTU3HUPYIOIIYI0, 00BSICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB XMMHUYECKHX JIEMEHTOB TIEPBOTO—
yerBépToro nepuonoB Ilepmommueckon cucrembr .M. MenneneeBa, HCHONb3ys MOHATHUS <«OHEPIETUUYECKUE YPOBHUY,
«QHEPTETUYECKHUE TTOTYPOBHU», «S-, P-, d-aTOMHBIE OPOUTANY, KOCHOBHOE U BO30YKIEHHOE IHEPTETUICCKUE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMUUYECKUX DJIEMEHTOB M MX COEAWHEHUM [0 TEepuoJaM M Tpynrnam
[Tepuomnueckont cucremsl JI. M. MenpaeneeBa, BaJEHTHbIE BO3MOXXHOCTA aTOMOB DJJIEMEHTOB HA OCHOBE CTPOCHHUS HX
AIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CYLIECTBOBAHUE T'E€HETUYECKOW CBSI3H MEXKAY HEOPraHWYECKMMM BEIIECTBAMU C IIOMOIIBK) YPaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;



chOpMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CYIIHOCTb: OKHCIHMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIHA MOCPEICTBOM
COCTABJICHMSI 3JIEKTPOHHOIO OajlaHCca 3THX PEaKIUil; peaKklMil HOHHOTO OOMEHA IyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH; PEaKIMil TUAPOJIN3a; peakluuil KOMIUIEKcooOpa3oBaHMUs (Ha IpUMEpPE T'HIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHUA);

c()OPMUPOBAHHOCTh YMEHMS OOBACHATH 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMUUYECKUX PEAKLUN C yUETOM HX SHEPreTUYECKUX
XapaKTePUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH XMMHUYECKON pEeakIMy B 3aBUCUMOCTU OT DPa3NIUYHBIX (DaKTOPOB, a TaKke
XapaKTep CMEIEHU XUMUYECKOTO PAaBHOBECHS MTOJI BIIMSHUEM BHEIIHMX Bo3nericTBui (mpuHuun Jle lllatense);

c()OPMHUPOBAHHOCTh YMEHHS XapaKT€pPU30BATh XMMUYECKHE PEAKLIHUH, JIEKAIIME B OCHOBE MPOMBILIJIEHHOTO IMOIYYEHUS
CEpHOW KHCIOTHI, aMMHakKa, OONIMEe Hay4yHble€ NPHUHLMIBI XUMHYECKHMX MPOU3BOACTB; I€JI€CO00pPa3HOCTh NPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLLEHUS PUCK-T10/1b34;

c(OPMUPOBAHHOCTh BJIAJECHUS CHCTEMON 3HAHMW O METOJaX HAY4YHOI'O IO3HAaHUS SBICHUM NPUPOJBl — HaONIO/EHUE,
U3MEpEHUe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEajbHBIi M MBICICHHBIN), HCHOJB3yEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS
MPUMEHSATH 3TU 3HAHMS MPU SKCHEPUMEHTAIILHOM MCCIIEAOBAHUM BEIIECTB U AJIA OOBSICHEHUS XMMUYECKUX SIBJICHUH, UMEIOLIUX
MECTO B PUPOAE, NPAKTUYECKOUN NESITENBHOCTH YEIOBEKA U B IOBCEAHEBHON KU3HH;

c()OPMHUPOBAHHOCTh YMEHHMS BBIABISITH B3aMMOCBS3b XMMHMUYECKMX 3HAHUN C TOHATUSMU W TMPEICTABICHUSMU APYTHX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIsl 00JI€€ OCO3HAHHOTO MOHUMAaHUS MaTepUaIbHOrO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCMOJIb30BAaHMEM IMOHATHHM «MaccoBasi J0JIsl BELECTBA B PacTBOpPE» U
«MOJISIpHAsl KOHILIEHTpALMs»; Macchl BELIECTBAa WM 00ObEMA ra3a 1o HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJIHOTO M3 YYAaCTBYIOLIMX B PEAKLMU BEIIECTB; TEIJIOBOrO 3(¢eKra peakiuu; 3HaA4eHHs BOJOPOJHOrO IMOKa3aTessl pacTBOPOB
KHUCJIOT U LIEJIOUEH ¢ M3BECTHOM CTEMEHbIO AUCCOIUAINH; MacChl (00BbEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CITH OJTHO
M3 UCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C OMPEICIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B U30BITKE
(MMeeT NpUMecH ); TOJIM BbIXOJIa MTPOYKTa Peaklun; 00bEMHBIX OTHOIICHH ra30B;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TJIAHUPOBATH U MPOBOJAUTH XUMUUYECKHUI SKCIEPUMEHT (MPOBEICHUE PeaKuid
HMOHHOTO 0OMEHa, OJITBEPIKICHUE KaYEeCTBEHHOT'O COCTaBa HEOPTaHUYECKUX BEILECTB, ONPEAEICHIE CPebl PACTBOPOB BELIECTB C
MOMOUIbI0 HMHIUKATOPOB, HW3YYCHHE BIMSHHUS pPa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW PEaKIMH, pELICHHE
HKCIIEPUMEHTAJIbHBIX 3a1ad mo Temam «Mertamis» u «Hemeramib») ¢ cobmoneHueM mpaBuil 0€30MacHOr0 oOpalleHus C



BEIIECTBAMHU U JTaOOpaTOPHBIM OOOpyAOBaHHEM, (OPMYIUPOBATH ILENb HCCIENOBAaHUSA, MPEACTABIATH B PAa3NUYHON (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COONIONATH MpPAaBUIIA MOJIb30BAHUS XUMHUYECKOUW MOCYAO0N U JTaOOpaTOPHBIM 000PY/I0BAaHUEM,
oOpalieHusi C BelIeCTBAaMH B COOTBETCTBUM C HMHCTPYKIMSIMHU TIO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIIBITOB,
HKOJIOTUYECKU 11eJ1IeCO00pPa3HOro MOBEJECHUS B OBITY W TPYAOBOM JEATETBHOCTH B LENSAX COXPAHEHUS CBOETO 3/10POBbs,
OKPYXaroIEH TPUPOJIHON CPEIbl U NOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JICWCTBUS HA
’KUBBIE OPTaHU3MBbI ONPEAECIEHHBIX HEOPTAHMUECKUX BEILECTB, MOHUMAas cMbIca nokazatesns [1JIK;

c()OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IIEJICHANPABICHHbBI IMOUMCK XUMHUYECKON HH(QOpMauuMu B pa3IMYHBIX
MCTOYHMKAX (HayyHas M ydyeOHO-HayyHas JuTepaTypa, CpeAcTBa MaccoBOM HH(opMmauuu, MHTEpHET W Apyrue), KpUTHUYECKH
aHaJIM3UPOBaTh XMMMUECKYIO0 HMH(pOpmanuio, nepepadaTeiBaTh €€ W HCIOJIBb30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOU
3aJlauc.
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XuMUYECKue
1.3 19 1 3
peakiuu
Hroro no pazneny 39
Pa3nea 2. Heopranuyeckasi Xumust
2.1 | Hewmeramisl 31 1
2.2 | Mertanns 23 1 2
Uroro no pazneny 54

Pa3zgen 3. XuMus 1 ;Ku3HbL




MeTtonabl mo3Hanud B

3.1 XUMUN. XUMHUA 1 9
JKU3Hb
Uroro no pazueny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KoJsun4yecTBo 4acos
i DJIeKTPOHHbIE
ara
I KonTpoasn IIpakTu4yec nugposbie
Tema ypoka Bce U3y4eH
/ HbIE KHe o0pasoBarelib
ro us
I padoThI padoThI HbI€ pecypchl

ITpenmer u 3HaueHUE
OPraHU4eCKON XUMHH,
IIPE/ICTABIICHHUE O 1
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I

DJEKTPOHHOE CTPOCHHE aToMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHHS). 1
BasieHTHBIC BO3MOXHOCTH
aToMma yriepoja

XuMHuecKas CBA3b B
OPTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBAJIEHTHOM CBSI3H1, CIIOCOOLI
pa3pbiBa CBs3ei




Teopus crpoeHus
OPraHUYECKUX COCTUHEHUM A.
M. bytneposa

Bunsl nzomepuu: CTpykTypHas,
IPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUN

[Ipencrasnenue o
KJIaCCU(UKALIUN U
cucreMaTuyeckast
HoMeHkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremarusanus U 00001eHe
3HaHUH 110 TEME

AJKaHbl: TOMOJIOTHYECKHUH psif,
o0mas ¢popmysa, HOMEHKIATypa
U U30MEPUs, DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

duznueckre 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB




Haxosxnenue ankaHos B
npupoe. CriocoObl MoTydeHUs
Y IPUMEHEHUE AIIKaHOB

[uknoankaHbel: 00mas
dbopMyIa, HOMEHKIIATypa
U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XMMHUYECKUX
CBOMCTB, CITOCOOBI TIOTYYEHHSI 1
pUMEHEHHE

Pemenne pacu€THbIX 3a1a4 HA
OIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX B
ero cocras. CucremaTusanus u
00o011eHue 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmyna,
HOMEHKJIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
Monekyn. CTpyKTypHasi ¥ 1IUC-
TpaHC-U30MEPHsI ATKEHOB




duznueckre 1 XUMUYECKUE

1

5 CBOMCTBA ajnkeHoB. [IpaBuio
MapkOoBHHMKOBa

1 CniocoObI 1oTydeHus u

6 MIPUMEHEHUE AJIKEHOB

| [IpakTrueckas padora Ne 1 mo

. teMe "llonydyenue 3TuneHa u
U3y4EHUE ero CBOMCTB"
Pemenue pacy€THbix 3a1a4 Ha

1 OIpeIeJICHUE MOJIEKYJISIPHOI

8 (dbopMyIbl OPraHUIECKOTO
BEIIECTBA
AnKagueHsl: CONPSKEHHBIE,

1 W30JIMPOBAaHHBIE,
KyMYJUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

2 XUMHUYECKUE CBOMCTBA

0 CONPSIKEHHBIX JTHEHOB

2 Crioco0bI nostyueHust u

1 IIPUMEHEHUE AJIKaJIMEHOB




AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmras popmyina,

2

) HOMEHKJIaTypa, HJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII, (PU3UYECKHE CBOMCTBA

2 .

3 XVMUYECKUE CBOWCTBA AJIKUHOB

2 KauecTtBeHHbIEe peakuyuu Ha

4 TPOMHYIO CBS3b

2 CriocoObl nostyyeHust u

5 MPUMEHEHUE ATKUHOB

) Pemenue 3agau: pacu€rsl 1o

6 YPaBHEHUIO XUMUYECKOU
peakuuu

2 Cucremarusanus 1 00001eHne

7 3HaHUM 1O TeEME
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

2 HOMEHKJIaTypa. DJIEKTPOHHOE U

8 MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ O€H30J1a U TOIYyO0JIa, UX
buznyeckue cBoiicTBa

2 XHUMHYECKUE CBOMCTBA aPEHOB:

9 peaKIu 3aMeeHus




XUMHUYECKUE CBOMCTBA apEHOB:
peaknuu MpUCoOeTUHEHN,
OKHCJICHHE TOMOJIOTOB OeH3071a

Oco0eHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

Penrenue pacu€THbIX 3a1a4 Ha
ONpeJIeJICHUE MOJIEKYJISIPHOI
(dbopMyIbl OPraHUIECKOTO
BEIIlECTBA

CriocoObl nostyyeHust u
IpUMEHEHHE apeHOB

T'eneTnyeckast cBA3L MCKIY
Pa3IMYHbIMU Kj1aCCaMU
YTJIEBOJJOPO/IOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEAKLIHN.
Cucremarusanus 1 00001eHne
3HaHUU 10 TEME

IIpuponnsii ras. IlonmyrHbie
HEe(TSHbIE ra3bl

KameHHbI#1 yroib v NpoIyKThl
ero nepepadoTKu




Hedtb 1 ciocoOsr eé
nepepabotku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKku HePTH

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJAOPOIOB

["ajoreHonpou3BoHbIE
YIJIEBOAOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMeIICHHSI
rajoreHa

JleWicTBue 1IeIo4Yeh Ha
rajoreHnpoOu3BOIHbIC.
BzaumopetictBue
JIUTAJIOTEHAJIKAHOB C MarHueM 1
ITTHKOM

Cucremaruzanus U 00001IeHne
3HAHUU 10 pa3eny
"Vranesonopoast"

KonTponbhas pabota no teme
"VYrneBomopoasr"




[IpenensHBIC OHOATOMHBIE
CIHPTHI: TOMOJIOTHUECKUH PSJI,
obmas popmyia, cTpoeHue
MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, KJIacCH(pHUKAIHS,
¢du3nueckre CBOHCTBA

XUMHYECKHE CBOWCTBA
MpEACIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoOsbI mosryueHust 1
HPUMCHEHHE OJJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa
U U30MepHsi, 0COOCHHOCTH
bU3NYECKUX U XUMHUYECKUX
CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
buznYecCKre 1 XUMUIECKHE
CBOMMCTBA

Crioco0bI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB




@DeHOoII: CTPOCHUE MOJIEKYJIBI,

5 y

0 ¢u3uueckue cBOMCTBA.
TokcudHOCTH PeHoNa

5 y

) XuMu4eckue cBoiicTBa (heHoa

5 CnocoOsI 1oTydeHus 1

2 npuMeHeHue eHona
[IpakTuueckas padbora Ne 2.

5 Penienue skcriepuMeHTalbHBIX

3 3a7a4 no teme "CrnupThl U
dbenonsr"

5 CucremaTu3zaius 1 0000IIeHHIE

4 3HaHUI 10 TeME
ANBAETUABI M KETOHBI:
3JIEKTPOHHOE CTPOCHHE

5 KapOOHUJIBHOM TPYIIIIBI;

5 TOMOJIOTMUYECKHE PSIZIbl, 00111ast
dbopmya, uzomepust u
HOMEHKJIaTypa

5 ANBIETUIBI U KETOHBI:

6 duznyecKue CBOWMCTBA; PeaKIuu
MPUCOSANHECHUS

5 Peakuuu okucienus u

. KayeCTBEHHbIE PEaKIINU

AJIbACTU 0B U KETOHOB




Crioco0b1 moryueHust
AJIbACTU 0B U KETOHOB

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

H3oMepus u HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, UX
¢duznyeckue cBoiicTa

XHUMHUYEeCKHEe CBOMCTBA
MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBI>IX KHCJIOT

OcoOeHHOCTH CBOMCTB
MYpPaBbHHOM KHCIIOTHI.
MHoroo0pa3sue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HenpeeabHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BbICHIIMX
KapOOHOBBIX KUCIIOT

[ToHsiTE O MPOU3BOTHBIX
KapOOHOBBIX KUCIIOT




CriocoObI nostyueHust u
IPUMEHEHNE KapOOHOBBIX
KHCJIOT

Crnoxuble 3¢upsr:
TOMOJIOTHYECKHN psijI, oO1ast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

dusnyeckne 1 XUMHYECKHE
cBoiicTBa 3(hupoB

Pemenune pacu€THbIX 3aaa4: 11O
YPaBHEHUIO XUMUYECKON
peakIuu, Ha ONpeeieHre
MOJIEKYJISIPHOM OpMYyJIbI
OPraHUYeCcKOro BEUIECTBA

[IpakTuueckas padbora Ne 3.
Pemenune skcriepuMeHTATBHBIX
3a1a4 o Teme "KapOoHoBbie
KkucaoThl. CroxxHble 3pupsr”

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOWCTBA
(ruapoinus)




OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalINX OCTaTKU
HENpPEeIeIbHbBIX KUPHBIX KUCIIOT.
2Kupsl B mpupoje

Mbu1a KaK COJIN BBICIINX
KapOOHOBBIX KHUCIIOT, UX
Moromiee aeiicteue. Ilonsatue o
CHUHTCTUYCCKUX MORIIINX
cpenctax (CMC)

I'eneTnueckas cBA3b
YTJIEBOAOPOJOB U
KHCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEAKLUN

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OO01mas xapakTepuCcTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
HoJIMcaxapuabl)

MoHocaxapuabl: pU3HUECKUe
CBOMCTBA U HAXOXKJICHUC B
pUpoze




[IpuMeHeHue IroKo35l, €€
3HAa4YCHUC B X KU3HCACATCIIbHOCTH
OopraHusma

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHUE TNCAXAPUJIOB

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYI, GU3NIECKHE U
XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

[TonsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

Pemienne PpaCUYCTHBIX 3a1a4 Ha
OMPCACIICHUC JOJIN BbIXOa
MMPOAYKTA pCaKIuu OT
TECOPECTUUCCKH BO3MOXKHOI'O

Cucremarusanus U 00001eHe
3HAHUH 10 pa3eny

KonTposnbHas pabora no teme
"Kucnopoaconepxaniue
OPraHUYEeCKHE COCTUHEHUS"




AMUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

8

5 dbopmya, uzomepusl,
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA

8 XUMHYECKHE CBOMCTBA

6 anpaTHIECKUX aMUHOB

2 AHUWIMH: CTPOEHNE aHUJINHA,

. 0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHWJINHA

2 CriocoObI mosryueHust 1

2 NPUMEHECHUE aTH(DaTHIECKUX
aMHUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa

8 U u3omepus, puznyecKkue

9 cBoiicTBa. OTAeIbHbBIE
MIPEJICTABUTENH 0-aMUHOKHCIIOT
XUMHYECKHE CBOUCTBA

9 aMHHOKUCJIOT, UX

0 OMOJIOTHYECKOE 3HAUCHUE
aMuHOKHUCHOT. CHHTE3 U
TUAPOIN3 TIENTUIOB

9 benku kak npupoaHbie

1 MOJIMMEPHI; CTPYKTYPHI OEITKOB

N O

XUMHUYECKHE CBOUCTBA OEIIKOB




AzoTcoaepkaiue
TeTePOIUKITHUECKUEC
coeauHeHus. HykiienHOBbIC
KHCJIOTBI: COCTaB, CTPOCHHUE H
Ouosiornyeckas pob

[IpakTuueckas padborta No 4.
Pemenne skciepuMeHTaNbHBIX
3a/1a4 1o Teme
"A3oTcoaepKaliure
OpraHUYecKHue coequHeHus"

[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTalIbHBIX
3a7a4 o teMe "Pacrio3naBanne
OpPTaHUYECKUX COCTUHEHUI"

KonTponbHas pabota mo Teme
"A3oTcoaepkaiiue
OpPraHUYeCKHE COCTUHEHUS "

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEPU3AIUS U
MTOJIMKOHICHCAITHS




9 [Tnactmaccel. YTunuzanus u 1

8 nepepaboTKa MiIacTuka

9 DJ1acTOMEpbl: HATYpaJIbHbBIN

9 CUHTETHUYECKHE KayIyKH. 1
Pe3nna

| Bonokna: HatypanbHble,

0 HCKYCCTBEHHBIE, |

0 cunternueckue. [lomumepnt
CHEIHMAbHOTO Ha3HAUYCHUS

| [TpakTuueckas padota Ne 6.

0 Pemenne skcriepuMeHTATBHBIX |

) 3a7a4 o reMe "Pacrio3naBanune
MJIaCTMAcC ¥ BOJIOKOH"

| O06o0011eHre U cucTeMaTu3alus

0 W3YYCHHOTO MaTepuaia o TeMe |

N "BBICOKOMOJIEKYIISIPHbBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB 102

10 ITPOI'PAMME




11 KIIACC

Ni Kosun4yecTBo yacos
i DJIeKTPOHHbIE
ara
I Kontpoas | IIpakTnue uugposbie
Tema ypoka Bce usyue
/ HbIE CKHe o0pa3zoBaTe/ib
ro HUSA
I padoTbI padoTbI HbIe pecypchl
Atom. CocTaB aTOMHBIX sI/Iep. 1
XuMu4yecKui 37eMeHT. M30Tonbl
CtpoeHue JIeKTPOHHBIX 000JI09eK 1
aTOMOB, KBAHTOBBIE YHCJIa
Knaccudukanus XumMuueckux |
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI)
Pacnpenenenue 351eKTpoHOB 1O 1
ATOMHBIM OpOUTATISAM
ONeKTpOHHbIE KOH(UTYpaIIN
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30Y)XIEHHOM COCTOSTHUH
DJeKTpOHHbIE KOHPUTypaIH 1
MOHOB. DJIEKTPOOTPHUIIATEIBHOCTD
[Iepnoanueckuit 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. H. 1

MeneneeBa, CBA3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUSI aTOMOB




3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XMMHWYECKHUX BJIIEMECHTOB B
00pa3yeMbIX UMH ITPOCTHIX U
CIIOYKHBIX BEIIECTB I10 TPyIaM 1
neproaam

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

Bunbl xuMndeckoi cBs3u.
Mexanu3mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas
CBA3b. MeXMOJIEKYIIIpHBIE
B3aUMOJICUCTBUSA

BaneATHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUUYECKUM CTPOCHUEM

[IpencraBineHus 0 KOMIUIEKCHBIX
COEIUHEHUAX: COCTAB U
HOMEHKJIaTypa

BemectBa MOJIEKYyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumsl
KPHCTANINYECKUX PELIETOK U
CBOJCTBA BEIIECTB




IToustue o AUCIICPCHBIX CUCTCMAX.
[IpencraBnenue 0 KOIIOUAHBIX
pacTBopax

HcTuHHBIE PAaCTBOPHI: HACBILICHHBIE
Y HEHACBIILICHHbIE, PACTBOPUMOCTD.
Kpucramnoruaparst

CniocoObI BhIpasKEeHUS
KOHIIEHTPAIlUU PacTBOPOB

Pemrenne 3aa4 ¢ HCHOIB30BaHUEM
HOHATUH "MaccoBas HOJIs
pacTBOpEHHOTO BellecTa',
"MoJIsIpHast KOHIIeHTparus'"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

Cucremarusanus U 00001eHe
3HAHUH 110 TEME

KonTponpHas pabora mo Temam
"Crpoenue atoMa. [lepnonnuecknit
3akoH u [lepuoanyeckas cucrema
XUMHUYECKHX djiemeHToB 1. 1.
Menneneena", "CtpoeHue BelecTna.
MHoroo6pasue BemiecT"




Knaccudukanus XuMuaeckux
peakyii B HEOPraHM4ECKOU U
OPraHMYEeCKOM XUMHH. 3aKOH
COXpaHEHHUS MACChI BEIIECTB; 3aKOH
COXpaHEHHUS U MPEeBpaIICHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIHIX

TennoBbie 3 HEKTH XUMUYECKUX
peakuuii. Tepmoxummyeckue
ypaBHEHHS

Breraucnenus mo YpPaBHCHHUAM
XUMHNYCCKUX peaKI_II/Iﬁ n
TECPMOXUMHUYCCKUM YPAaBHCHUSAM

CKOpOCTb XMMMUYECKOHN pEaKLuH, €€
3aBUCUMOCTD OT Pa3JIMYHBIX
daxTopoB. KaTanus u karanuzaropsl

T'omoreunnsie n reTCPOrcHHLIC
peaKiuu

[IpakTuueckas pabora Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6parumeble U HEOOpaTUMBbIE
peakiy. XMMUYECKOe paBHOBECHE




[IpakTuueckas padora Ne 2 o reme

2 "BausiHue pa3nUYHbIX (GaKTOPOB Ha

8 MOJIOKEHNE XUMHUYECKOTO
paBHOBecuA"

) DNEKTPOIUTHYECKAS JUCCOLIUALUS.

9 CusbHbIC U ClIa0bIe 3IEKTPOIUTHI.
Crenens AMCCOLUALINU

3 HNonnoe npoussenenue Boabl. Cpena

0 BOJIHBIX pacTBOpOB. BogopoiHbiii
nokasatenb (pH) pactBopa

3 I'maponus coneit. Peakiuu,

) MPOTEKAIOIIME B PaCTBOPAX
JJEKTPOJINTOB

3 [IpakTuueckas padbora Ne 3 o Teme

) "XuMH4ecKre peakliuu B pacTBOpax
JJEKTPOJIUTOB"

3 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE

3 peakuuu. BaxxHeime oKucauTeny u
BOCCTaHOBUTEIH

3 MeToa 31eKTpOHHOTO (3JE€KTOHHO-

4 MOHHOTO) OanaHca

DJIEKTPOJIN3 PaCTBOPOB U PACILIIaBOB
BEILIECTB

AN W | Wh W

Pemrenne 3a1a4 pa3jIMYHbIX TUIIOB




Pemenne 3ala4 pa3sjIM4YHbIX TUIIOB

Cucremarusanus 1 00001eHne
3HAHUU 110 TeMe " XUMUUECKUE
peakuun"

KoHTponbHas pabota 1o Teme
"Xumuyeckue peakiuu"

ITosnoxxeHre HEMETaIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX 3jiemeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus ux aToMoB. dusndeckue
CBOIMCTBa HEMETAJIJIOB

AmioTponus HeMeTauioB (Ha
npuMepe KUuciaopoaa, cepsl, pochopa
U YIJIEpoJIa)

Bonopon: nonydenne, puzndeckue u
XUMHYECKHE CBOMCTBA. [ 'uipuibl

T'anmorensl: HaxXOXAECHUE B mnmpupone,
CIIOCOOBI MOJIy4CHU, (I)I/IBI/I‘{CCKI/IC )51
XMMHYECKHE CBOMCTBA

l'anorenoBomopoasl. Baxunenmme
KHCIIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB




JlaGopaTopHble U TPOMBIIIICHHBIE

4 CIIOCOOBI TIOyYEHUS TaJIOTCHOB.

5 [IprMeHeHre rajJoreHoB U ux
COCTUHEHUN

4 [IpakTuueckas padora Ne 4.

6 Pemenue skcriepuMeHTATBHBIX 33724
no teme "["amorens"”
Kucnopon: naboparopusie u

4 IPOMBIIIJIEHHBIE CIIOCOOBI

. MOJTy4eHUs!, PUBNUICCKUE U
XUMHUYEeCKHe cBoiicTBa. O30H.
[IpumeneHnue KHCIOPOaa U 030HA

4

? OKcHIbl U IEPOKCUIBI

4

9 Pemenue 3a1a4 pa3muIHBIX THIIOB

5 Cepa: HaxXOXKJIeHUE B PUPOJIE,

0 CrocoObI OMy4YeHUs!, PUINIECKUE U
XUMHUYECKHE CBONCTBA

5

) CepoBoaopon, cyiabhuisl

5 Kucnopoacoaep:xariue coeTuHEHUS

) cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

KHUCJIOTHI




[IpakTuueckas padora Ne 5.
PeI_HeHI/IC 3KCHepI/IMeHTaHBHBIX 3a1a4
o Teme "Cepa u e€ coequHeHus"

A30T: HaX0XJACHUE B IPUPOJIC,
CHOCOOBI OTYYCHUs, PU3UUECKUE U
XMMHYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

Kucnopoacoaepkaiiue coeTMHCHHS
asorta. OCOOEHHOCTH CBOWCTB
A30THOU KUCJIOTBI

[Ipumenenue a3ora u ero
coeMHeHu. A30THbIe y10OpeHus

®ochop: HaxoKAEHUE B IPUPOJIE,
CHocoObI MOJTy4YeHUs], PU3NYECKUE U
XuMu4eckue cBorictBa. Dochusl u

dochun

Oxkcunst pocdopa,
docdopconepxkamme kucnotel. Conu
dhochopHON KHCIIOTHI

[Mpumenenne docdopa u ero
coeaunenuii. @ochopHsie
ynoopeHus

[IpakTuueckas padbora Ne 6.
Perenune skcriepuMeHTANBHBIX 3a/1a4
no Teme "A30T u ocdop u ux
coenuHeHus"




Yraepoa: HaX0XKJICHHUE B IPUPOJIE,

6 AJTOTPOIHbIE MOJU(PUKALINN;

1 buznyecKkue 1 XUMUYECKHe
CBOICTBa, MPUMEHEHUE

6 Oxkcua yriepona(Il), oxcun

) yraepona(IV), yronpHas kucnora u
eé conu

6

3 Pemienue 3a1ayu pa3auvHbIX THIIOB

6 Kpemuuii: HaxoxxaeHue B IpUPOJE,

4 CHocoObI OMy4YeHUs!, PUINYECKUE U
XUMHUYECKHE CBONCTBA

6 Oxcun kpemuus(IV), kpeMHueBast

5 KHUCIIOTA, CHIIUKATHI

6 [IpuMeHeHne KpeMHUS U €ero

6 coenuHeHuil. CTeKo, ero
MOJIy4eHHUE, BUAbI CTEKIIA

6

. Pemenue 3a1a4 pa3nuyHbIX TUIIOB

6 Cucremarusanus 1 00001eHne

8 3HaHui no teme "Hemeranasr"

6 KonTtponbHas pabora o Teme

9 "Hemeranmnsr"

7 AHanu3 pe3yJabTaToOB KOHTPOJIBHOM

0 paboThI, KOPPEKITUS OIMHUOOK




[TonoxxeHne MeTaiios B
[Iepnonunueckoii cucreme

7 XUMHUYECKHX 3JIEMEHTOB.

1 Oco0eHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB
METaJUIOB

. OO6mue ¢puznyeckrue CBOMCTBa

) metasuioB. [IpuMeHeHne MeTamioB B
OBITY U TEXHHUKE

7 Cnnasel MmetamioB. Kopposus

3 METaJIJIOB

7

4 Penienue 3a1a4 pa3nuyHbIX THIIOB

7 DIEKTPOXUMHUECKUH psifl

5 HanpspkeHui meranios. Oouiue
CHOCOOBI MOJTYYEHUS METAJIIOB
OO11ast XapakTepUCTHKA METAIIJIOB
IA-rpynns Ilepuognueckoit

7 CUCTEMBI XMMHUYECKUX JIEMEHTOB.

6 Harpuii u xanuii: nony4eHue,

bu3nYecKue 1 XUMHIECKIE
CBOICTBA, TPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSIMHEHNHN




OO61mas xapakTepuCTHKa METAJIOB
[TA-rpynnsl [lepuoanueckoit
CUCTEMbl XUMUYECKUX JIEMEHTOB.
Maruuii ¥ KajnblUii: TOJTy4YeHHe,
du3nuecKre 1 XUMHUYECKHE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUs

AIOMUHUI: IOJTyYEHHE,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUA aTFOMUHUS,
TUIPOKCOKOMITJIEKCHI aJTFOMUHUS, UX
IPUMEHEHHE

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Penienune skcriepuMeHTAIBHBIX 33124
1o Teme "MeTasuibl TJIaBHBIX

noarpymm"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[lepronuueckoit cucTemsl
XMMHYECKHX 3JIEMEHTOB




duznyeckre 1 XUMHUUECKHE
CBOICTBA XpOMa U €ro COCIUHEHUM,
WX MPUMEHEHHUE

Baxnelve coeMHeHUsT Maprasiia.
Ilepmanranar kajius, €ro
OKHUCJINTENbHBIC CBOMCTBA

dusznueckre 1 XUMUYECKHUE
CBOMCTBA Ke€e3a U ero COCHHHCHHﬁ.
HonyquI/Ie H IIPUMCHCHUC CIIJIaBOB
Keie3a

DOHU3NYCCKUE U XUMUYECCKHIE
CBOMCTBA MEJU U €€ COSAMHEHUM, UX
IIPUMEHEHUE

du3nueckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €r0 COSIMHEHHUH,
UX IPUMEHEHHUE.
I'mapokcokoMIUIEKCHI IMHKA

[IpakTuueckas pabora Ne 8.
Pemienne skcnepruMeHTaNIbHBIX 33124
1o TeMe "MeTtasuibl HOO0YHEIX
noarpynm"

Pemenne 3a1a4 pa3jIMYHbIX TUIIOB




O00011eHNEe U cCUCTEMAaTU3 AL
W3YYCHHOT'O MaTepHuala o TeMe

1
"Meramibr"

9 KoHTponbHas pabota 1o teme

2 "Meramibr"

9 AHanu3 pe3yJbTaToOB KOHTPOJIBHOM

3 paboThI, KOPPEKIIHS OIMUOOK
Ponw xumuu B obecrieueHun

9 YCTOMYMBOTO Pa3BUTHUSA

4 yenoBeuecTBa. [loHATHE O HAYYHBIX
METO/aX UCCIEAOBaHUS BELIECTB
Hayunsbie npuHIIUIIBI OpraHU3aluu

9 XUMHYECKOTO IPOU3BO/ICTBA.

5 [IpomblnieHHBIE CITOCOObBI
MOJIYYEHHS BaXKHEHIITNX BEIIECTB

9 XUMHUYECKOE 3arpsi3sHEHUE

6 OKpYXKaroIllel Cpellbl U €ro
MOCJIE/ICTBUS

9 XHUMHS U 310pOBbE YEIOBEKA.

7 JlexapcTBeHHBIE CpeCcTBA

9 Xumus numu. Poiab XxumMuu B

2 o0ecreyeHnH MUILEBOH

0€30I1aCHOCTH




9 Kocmernueckue u napgromepHbie

1

9 cpenctBa. beitoBast xumust
1 XUMUS B CTPOUTEIIHCTBE.
0 Baxneliuye cTpouTenbHbIE U 1
0 KOHCTPYKIIMOHHBIE MaT€pUAIIbI
1 XuMus B CEIBCKOM XO35IMCTBE.
0 Opranuyeckue U MUHEpaJIbHbIE 1
1 ynoopeHus
1
0 Cucremaruzanus u 00001eHne 1
) 3HaHUI 10 TeME

OBILIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU HUHTEPHET
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