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IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpamma mo yaeOHOMY MpeIMeTy «XHUMHUs» COCTaBlIeHA Ha ocHoBaHuH [Ipukasza
Munobpnayku Poccum ot 17.05.2012r. Ne 413 «O06 yrBepxkacaun (eaepaibHOro
roCy/IapCTBEHHOIO0 CTaHJapTa cpeaHero ooOmiero oOpazoBanus» (B penakuuu [Ipukaszos
Muno6puayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578) ) Ha oCHOBE IPUMEPHOM
nporpaMMbl 1o yueObnomy mnpeamery KysnemoBoit H.E. u ocHoBHOII 0O0pa3oBaTenbHOU
nporpammel Juies. B Hel yuyuThIBaIOTCS OCHOBHBIE UEH U TOJIOKEHUS MPOTPAMMBbI Pa3BUTHUS
U (GOPMUPOBAHUS YHHBEPCAIbHBIX Y4€OHBIX ACUCTBUN Ui CpelHero oOuiero oOpa3oBaHUs U
coOJr0ieHa MPEeMCTBEHHOCTh C paboYrMH pOrpaMMaMu Il OCHOBHOT'O OOIIETr0 0Opa3oBaHusl.

B cucreme ecrecTBEeHHOHAYy4HOTO OOpa3oBaHMs, XUMHUS KaK y4eOHBIH IpeaMeT 3aHUMAaeT
BXHOC MECTO B IO3HAHUM 3aKOHOB MPHPOJBLI, (POPMUPOBAHWU HAYYHOW KAPTHHBI MHUDA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOTUMOM MJisi MOBCEAHEBHOW >KM3HU, HABBHIKOB 3JI0POBOTO U
0e30MmacHOro AJis YeJIOBEKa U OKpYXarlolle ero cpeanl o0pas3a *KH3HHU, a TAK)KE€ B BOCIIUTAHUU
OKOJIOTHYECKOW KYyJIbTYPHI, (OPMHUPOBAHMM COOCTBEHHOW TMO3UIMH TI0 OTHOIICHUIO K
XUMHYECKON MH(POPMAIUH, TOTydaeMOi U3 pa3HbIX HCTOYHHUKOB.

YcnemHocTs U3ydeHHsl yueOHOro mpeaMeTa CBsi3aHa C OBJAJACHHEM OCHOBHBIMH
MOHATUSIMA XUMHUH, HAYYHBIMH (paKkTaMH, 3aKOHAMH, TEOPUSMHU, IPUMEHEHUEM MOJTYyYCHHBIX

3HAHUM IIPYU PELICHUHU IPAKTUYECKHX 3a/1a4.

B coorBerctBun ¢ ®PI'OC COO xumusi MOXKET H3y4daThCsi Ha 0a30BOM U
yriay0JIeHHOM YPOBHSIX.
N3yuenne xuMuu Ha 0a30BOM ypOBHE OPHEHTHPOBAaHO Ha oOecreyeHue

00111e00pa30BaTEIbHON U OOIIEKYIBTYPHOH MOATOTOBKH BBITYCKHUKOB.

CO,I[Cp)KaHI/IC 0a30BOro KypCa IMO3BOJLACT PACKPBLITh BCAYIIHUEC HUACU U OTACIIBLHBIC
IMMOJIOKCHH, BA’KHBIC B IMO3HABATCIIbBHOM W MHUPOBO33PCHYCCKOM OTHOILNCHHU: 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT COCTaBa H CTPOCHUA, O6yCJ'IOBJ'ICHHOCTI) IMPUMCHCHHUA BCIICCTB HX
CBOﬁCTBaMH; MaTCpruaJIbHOC CIUHCTBO HCOPTaHUYCCKUX W OPraHUYCCKUX BCIICCTB,
BO3pacTaromas pojib XUuMHUH B CO3JdHUH HOBBIX JICKAPCTB U MAaTCPUAJIOB, B SKOHOMHUU CBIPbS,

OXpaHe OKPYKarollen Cpebl.

M3yuenne XuMuM Ha yriayOJIeHHOM YpOBHE MPEAINoJaraeT MojJHOe 0CBOEHHE 0a30BOI0
Kypca U BKJIIOYAET paclIupeHue IPeIMETHBIX Pe3yIbTaTOB U COAEPKAHUS, OPUEHTHUPOBAHHOE
Ha TOATOTOBKY K TOCIeAyloueMy NpodecCHOHaIbHOMY 00pa30BaHHIO; pa3BUTHE

UH/IUBUYAIBHBIX CIOCOOHOCTEH oOydarommxcss myTteM Oosiee TayOOKOro, dYeM 3TO
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npexycMarpuBaeTcsi 0a30BbIM KypcOM, OCBOCHHS OCHOB HayK, CHCTEMAaTHUECKUX 3HAHUM;
YMEHHE TPUMEHSATh T[IOJIYYCHHBIE 3HAHUSA IS PEIICHUS TMPAKTUYeCKHX U Yy4eOHO-
UCCIIEIOBATENbCKUX  337ad B  H3MEHEHHOM, HECTAaHIApTHOM  CHUTyallud; YMEHHUE
CUCTeMAaTHU3UPOBaTh U 00001aTh OTydYeHHbIE 3HaHUs. V3yueHue npeamera Ha yriryOJIeHHOM
YpOBHE MO3BOJIAET CHOPMHUPOBATH Yy 00YUAIOIIMXCS YMEHHE aHATTU3UPOBATh, IPOTHO3UPOBATH
U OICHWBAaTh C TO3MIMU DSKOJIOTUYECKOH OE30MacHOCTH TOCIEACTBUS OBITOBOW U
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEJIOBEKa, CBS3aHHOM C IOJyYEHHEM, NPUMEHEHUEM U

nepepaboTKOM BEIIECTB.

Nzyuenue npeamera «Xumus» B yacTd (HOpPMUPOBAHUS Y OOydHalOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB IIO3HAHMS, a TaKXKe MPaKTHYECKOTO
NPUMEHEHHS HAYYHBIX 3HAHUH OCHOBAHO HAa MEXIPEAMETHBIX CBS3SX MpeaMeTaMu obacteit
€CTECTBEHHbIX, MAaTEMAaTUYECKUX U I'yMaHUTapHbIX HayK. [IpumepHas nmporpamma y4eGHOTO
npeaMera «XHUMHUS» COCTaBJIeHA Ha OCHOBE MOJAYJIBHOTO MPHUHIIMIIA MOCTPOCHUS Y4eOHOTO
MaTepuaia, He OmpeelsieT KOJIUYeCTBO YaCOB Ha M3Y4YeHHE Y4EeOHOro MmpeaMeTa U KIacchl, B
KOTOPBIX TpEIMET MOXeT u3y4arbcsi. KypcMBOM B MHpHMEpHBIX YYEOHBIX Iporpammax
BBIJICJIEHBI AJIEMEHTHI COJEPKAHUS, OTHOCSAIIMECS K pe3yiabTaraM, KOTOPHIM OOydarouiuecs

«I10J1y4aT BO3MOKHOCTb HAYUUTHCS».

IIpuMepHas mporpamma y4HMTHIBAET BO3MOKHOCTH IIOJYyYEHHUs 3HAHUN B TOM YHUCIIE
Yyepe3 MPaKTUYECKYIO JeSATeIbHOCTh. B mporpaMMe coIEpKUTCS NPUMEPHBIA IEpeYcHb
npakTudeckux padot. [Ipu cocraBneHun pabodeil mporpaMmbl yUWUTENb BIpaBe BHIOpPATh U3
nepedHst paboThl, KOTOPbIE CUMTAET HAauboJiee 11e1eCO00pa3HbIMH, C YYETOM HEOOXOIUMOCTH

JOCTHIKCHUS IPEAMETHBIX PE3YJIbTATOB.

MecTo y4eOHOro npeaMera B y4eOHOM ILJIaHe:

B yueOHOM miaHe Kypc MpEACTaBIIeH C PAaCHIMPEHHBIM WU3YYeHHEM XUMUU B oO0beme 204
4acoB 3a 2 rojia o0y4eHus, T.e. 3 yaca B Hezenmto B 10 kiacce u 3 yaca B Henenmio B 11 kmacce. (1

gqac B HCACIIO KJIIaCCOM H 2 dJaca B HCACIIO «HpaKTI/IKYM 10 XUMHH» C ACJICHHUEM Ha

HOJTPYIIIBI).

Ocnawenue yuebnozo npovecca.

1) narypanbHble OOBEKTHI (KOJIEKIIMM MHUHEPAJOB M TOPHBIX IOPOJl, METAJ0 U CIUIABOB,
MUHEPATBHBIX YA0OPEHUH, IIIaCTMACC, BOJIOKOH;
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2) XUMHYECKHE pEaKTUBbI M MaTepuaibl (COTJacHO COOTBETCTBYIOIIMM JOKYMEHTaM |

UHCTPYKLIUSM)

3) xumuueckas 1abopaTopHas oCy/1a, anmnaparbl ¥ IPHOOPHI (I IEMOHCTPAIIHOHHBIX OIBITOB,

JJIA BBIITIOJTHCHUSA OIIBITOB yLIaH_[I/IMI/ICH).

4) wMojenu KPUCTAIUIMUECKUX PEImIETOK, HAO0Op Mojele aTOMOB Il  COCTaBIICHUS

MapoCTCPKHEBBIX MOI[CJ'ICI\/'I MOJICKYJ OpraHN4Y€CKUX BCIICCTB.

5) ydeOHbIe mocoOus Ha meyaTHOW ocHoBe ( TaOmmibl «llepuomuyeckas cucTeMa XUMHYECKHX
anementoB JI.M.MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUW U COJICH»,

«DNEeKTPOXUMUYECKUH Pl HAIPSHKEHUI METaNIOB» U AP.

6) MHTepaKTUBHASA U MapKepHas JOCKH, HU(POBBIE CPEACTBA OOyUCHHUSI.

I[lnanupyembie pe3yJbTaThl OCBOCHUS Y4e€OHOI0 NMpeaMeTa « XuMHs».

B pe3yabTare um3ydeHusi yueGHOro mpeamMera «XHMHs» HA YPOBHE CpeIHEro
0011ero odopazoBanms:

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHUTCS:

— packpbIBaTh Ha NpUMEpax poOJb XUMHUH B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOU
KApTUHBI MUPA U B MPAKTUYECKON NEATEIBHOCTH YEIOBEKA, B3aUMOCBA3b MEXNY XUMHUEU U

APYruMHr €CTCCTBCHHBIMH HAYKAMU,

— WJIIOCTPHUPOBATHL HaA IMPUMCPAX CTAHOBJICHHUC U 3BOJIFOIHUIO OpFﬂHH‘-ICCKOfI XHUMHUHU KakK

HAYKHU Ha PA3JIMYHBIX UCTOPUYCCKUX ITAllaX €€ PA3ZBUTUA,

— YCTaHaBJIMUBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCIKAY CTPOCHUCM aTOMOB XUMUYCCKHUX
9JICMCHTOB M TMNEPHOAUYCCKUM H3MCHCHUCM CBOMCTB XHMHYECKHX DIIEMEHTOB H HX
COGI[I/IHCHI/II\/'I B COOTBCTCTBUU C IIOJIOXKCHHEM XHMHUYCCKUX DJJICMCHTOB B HGpHOI[H‘-IGCKOfI

CUCTEMC,

— QAHAJIM3UPOBATH COCTaB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSA IOJIOKEHUS
OCHOBHBIX XMMHUYECKUX TEOPUM: XUMHUECKOTO CTPOEHHUS OPraHMYeCKUX coeAuHeHui A.M.
bytnepoBa, ctpoeHust aToma, XMMUYECKOW CBA3H, AIEKTPOIUTUYECKON TUCCOIUAIIUMN KHUCIOT
Y OCHOBAHMI; yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE MEXY CBOMCTBAMH BEIIECTBA U €T0

COCTaBOM U CTPOCHUCM;



— MPUMEHSATH MpaBUiIa CUCTEMATUYECKON MeXIyHapOAHOW HOMEHKIATyphl Kak CpelCcTBa

pa3iniucHuA 1 I/IIIGHTI/I(I)I/IKaL[I/II/I BCIICCTB IO UX COCTaBy U CTPOCHUIO,

— COCTaBJIATH MOJIEKYJISIPHBIE M CTPYKTYpHBIE (hOPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB KaK HOCUTeNell WHQPOpPMAalMM O CTPOCHHUM BEUIECTBA, €ro CBOWCTBAX H

MPUHAJJICSKHOCTH K ONPEEIIEHHOMY KIIacCy COeTMHEHU;
— OOBACHATH MNPUPOJY M CHOCOOBI 00pa30BaHUSI XUMHUYECKOW CBS3U:

KOBaJIEHTHOM (TIOJISIPHOM, HENOJIIPHOW), MOHHOW, METAIIMYECKOM, BOJOPOAHON — C LIEJBIO

OpCACIICHUA XHUMHYECKOH aKTHBHOCTH BCIICCTB,

— XapaKTCPU30BaThb (I)I/ISI/I‘IGCKI/IC CBOMCTBA HCOPIraHUYCCKUX H OPraHMYCCKHX BCHICCTB H
YCTaHAaBJIIMBATb 3aBUCHUMOCTDH (bPISI/I‘ICCKI/IX CBOMCTB BENIECTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ

pelIeTKY;

— XapaKTCpu30BaTb 3dKOHOMCPHOCTH B MH3MCHCHHH XHMHUYCCKUX CBOICTB IMPOCTBIX

BCIICCTB, BOOOPOJAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOOB,

— IPUBOJUTH NPUMEPBl XUMUYECKUX PEAKIMM, PACKPBIBAIOIINX XaPAKTEPHbIE XUMHUECKHE
CBOMCTBA HEOPraHWYECKUX M OPraHWYECKHX BELIECTB M3YYEHHBIX KIIACCOB C LENBI0 HX

I/I,I[GHTI/IQ)I/IKaI_[I/II/I 1 00BbICHEHHUS 00J1acTH IMPUMCHCHUA

— ONpCACIATh MCXaHU3M PCAKIIMU B 3aBUCUMOCTH OT yCJ'IOBI/H\/JI MMPOBCACHUA PCAKIIUN U
MMPOTrHO3UPOBATE BO3MOXHOCTbL IIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBC THIIA

XUMHYECKOM CBS3U M aKTUBHOCTHU PCarcHTOB;

— YCTaHaBJIMBAaTb 3aBUCHUMOCTDH peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX COCI[I/IHCHI/Iﬁ oT
XapakTepa B3aUMHOI'O BJIMAHWA aTOMOB B MOJICKYJIaX € HCJIbIO MMPOTHO3UPOBAHHUA IMPOAYKTOB

peaKIum;

— YCTaHAaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMU U CMEIIEHUS XUMUYECKOTO
paBHOBECHUSI OT PA3IMYHBIX (HAaKTOPOB C IEJIBI0 OMNPENETCHUs ONTUMAJIbHBIX YCIOBUU

MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

— YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCKAY KiIaCCaAMU HCOPTAaHUYCCKUX U OPTraHUYCCKUX
BCIICCTB OJIA 000CHOBaHUS HpHHHHHHaﬂLHOﬁ BO3MOXXHOCTHU MOJIYYCHHUA HCOPTaHUYCCKUX U

OpTraHUYCCKUX COG)II/IHGHI/Iﬁ 3aJaHHOI'0 COCTaBa M CTPOCHUSI,



— moaOupaTh pEareHThl, YCIOBUS W ONpPENEeIsITh MHPOIAYKTHl peakIui,

MO3BOJIAIOIIUX PCAIIN30BATH na6opaTopHHe U IPOMBIIIJICHHBIC CIIOCOOBI IMOJIy4YCHUA

BaYKHEHIITNX HCOPTaHNYCCKUX U OPIraHNYCCKUX BCUICCTB,

— ONPECIIATh XapaKTep Cpebl B Pe3ysibTaTe THAPOJIN3a HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB U MPUBOIUTH MPUMEPHI THIPOJIM3a BEIIECTB B IMOBCEAHEBHOM KU3HU YEJIOBEKA,

OMOJIOTMYECKHX OOMEHHBIX nmponueccax U IMPOMBIIIIICHHOCTH,
— HPUBOIUTH ITPUMCPBI OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Ifl B IIpHUpoAac,
MPOU3BOACTBCHHBIX MPOHCCCAX U KU3HCACATCIBHOCTU OPraHu3MOB;

— 000CHOBBIBATh MMPAKTUYCCKOC HCIIOJIb30BAHHUEC HCOPTaHUYCCKUX H© OpPraHUuYCCKUX

BCIICCTB U UX pCaKHI/Iﬁ B IIPOMBIIIVICHHOCTH U 6BITy;

—  BBIIONHATD XHMHYCCKHM OKCIHCPUMCHT II0  PACIIO3HABAHUIO W  MOJYYCHHUIO
HCOPraHMYCCKUX MW OpPraHHYCCKHX BCIICCTB, OTHOCAIIUXCA K pPa3JIMYHBIM KJacCaM
COGHHHGHHﬁ, B COOTBCTCTBUHU C IIpaBUJIaMU U ITPHECMaAMHA Oe3omacHoit pa6OTI>I C XUMHUYCCKHUMH

BEILIECTBAMH U JIAOOPATOPHBIM 000pYJOBAaHHEM;
— IPOBOJUTH pacueThl HA OCHOBE XUMHUUYECKUX POPMYJ U YPaBHEHUN peaKkIuil:
HaXO0XJICHUE MOJIEKYJISIpHON (hOpMYIIbl OPraHMUECKOro BELIECTBA 110 €ro MIIOTHOCTH

M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, WM MO MPOAYKTaM CTOpPAHMS;
pacyeTsl MacCOBOM J0JM (MAcChl) XUMUYECKOTO COSAMHEHUS B CMECH;

pacueTrsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOYKTOB PEaKIUH, €CJIU OJJHO U3

BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH ); pacueThl MACCOBOM MM 0OBEMHOM JIOJIM BBIXOJA
MPOJYKTAa PEaKIUU OT TEOPETUYECKH BO3MOKHOTO; pacyeThl TerioBoro 3¢ dexra peaxiuu;
pacueTbl 00bEMHBIX OTHOIIIEHUH T'a30B MPU XUMUYECKHUX PEAKIUAX; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOJAYKTAa peaKkluu, €ClId OJIHO M3 BELIECTB JIAHO B BHUJE PacTBOpa C

ONpEAETICHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA;

— HCIIOJIb30BAaTh METOJAbl HAy4yHOTO [IO3HAHUS: aHaju3, CHUHTE3, MOJEIUPOBaHUE
XUMHUYECKHUX TPOIIECCOB U SIBICHUN — IMPHU pPEHIeHUH y4eOHO-UCCIIEOBATEIbCKUX 334au IO

HU3YUCHUTIO CBOﬁCTB, CII0CO00B MOJIYYCHUA U paCllO3HABAHUA OPTraHNYCCKUX BCIICCTB,

— BJAJCTh IpaBUJIaMU 0e30I1acHOro O6paH_ICHI/I$I C CAKUMH, TOPHOUUMHU U TOKCHUYHLBIMHU

BCIICCTBAMHU, CpCACTBAMU OBITOBOM XUMHU,



— OCYUIECTBIIATh MOMCK XUMUYECKOW MH(OPMALIUU IO Ha3BaHUSIM,
uaeHTU(pUKATOpaM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;
— KpUTUYECKH OICHHBATh U MHTEPIPETUPOBATh XMMHUECKYI0 HH(POpPMAIUIO,

CoJlepKallylocsi B COOOIIEHUSIX CpPEeACTB MaccoBoil uH(opmanmu, pecypcax HWHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOUYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LENSIX

BBISIBJICHHSI OIIMOOYHBIX CYXKJIEHUH U ()OPMHUPOBAHUSI COOCTBEHHO O3UIINY;

— yCTaHaBJIMBATh B3aMMOCBSI3U MEXIy (paKTaMH M TE€OpHUEH, IPUUMHON U CIECTBUEM IIPH
aHanmu3e NPOOJIEMHBIX CUTyalluii M OOOCHOBAaHMU TPUHMMAEMBIX pEIIEHUH Ha OCHOBE

XUMHNYCCKUX 3HaHI/II‘/'I;

— MPEACTaBIAThH MMyTH PEIleHUs TI00aNbHBIX MPOOIIEM, CTOSIIIUX Mepel YeTIOBEUECTBOM, U
MEPCIEKTUBHBIX HAMPABICHUN Pa3BUTHSI XUMUYECKUX TEXHOJIOTUHM, B TOM YUCJIE TEXHOJIOTHI
COBPEMEHHBIX  MAaTEpPHAJOB C Pa3IUYHOH  (YHKIIMOHAIHHOCTHIO, BO30OHOBIISEMBIX

HCTOYHHKOB CBhIPbA, Hepepa60TKI/1 " YTUIW3aluy NPOMBIIJICHHBIX U OBITOBBIX OTXOO0B.
BLIHyCKHI/IK Ha yrﬂyﬁHeHHOM YPOBHE NMMOJYYHUT BO3MOKHOCTb HAYIUTbCH:

— gopmyruposame yenb uccied08aHus, 6blO8USAMb U NPOGEPSIMb IKCHEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CEOUCMBAX 6euecme HA OCHO8e UX COCmaea U CMpPOeHus, ux
CHOCOOHOCMU 6CMYNAmMb 6 XUMuYecKue peaxkyuu, o xapaxmepe u NpooyKmax pa3iuyHvlX

XUMUHYECKUX peammzl;

—  CaMOCMOsSIMenvbHO  NAAHUPOBAMb U  NPOBOOUMb  XUMUHECKUe IKCHEePUMEHMbl  C
cobnodenuem npaeun  0Oe3onacHou  pabomel ¢ Geujecmeamu U  J1AOOPAMOPHLIM

0bopyoosanuem;

— UHmepnpemuposeanio OaHHble 0 cocmase u cmpoeHuu eewecme, nojly4erHHble C NOMOULbIO

COBPEMEHHDbLX (ﬁuauko-xu/uuttecxux Memodoe;

— Onucsvleantb COCMOAHUE INEeKmMpOHA 6 amome HaA OCHOBE COBPDEMEHHbLIX KE6AHMOBO-
MEXAHUYECKUX npe()cmaeﬂeuuﬁ 0 cmpoeruu amoma onsl  0OBACHEeHUS pes3yibmamos

CneKmpalbHO20 aHaluza eeujecme,
— Xapakmepuzoeambs poJjlb a30moco<)ep9fcau;ux cemepoyuKiudecKux CcOeOUHeHull

W HYKNEeUHOB8blX KUCIOMmM KAaK BANCHEUUUX OUOSIOCUUECKU AKMUBHBIX eeuwecmes,



- npocHo3Uupoeantb G0O3MONCHOCNTb NPOMEKAHUS OKUCIUMENTbHO-60CCNIAROBUME/IbHbLX

peakuuﬁ, Jaexcaujux 6 OCHoee npupobﬂblx u npOuSGOC)CMGQHHbZX npoyeccos.

OcHoBHoOe conepxanne Kypca xumuu 10-11 kiaccos

Yenyoneunwvui ypoeenw oopazosanus.
OCHOBBI OpPraHNYecKoOi XUMUH

IlosiBieHMe W pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. IIpeamer opraHnuyeckon
XUMUHA. MecTo M 3HayeHUEe OpPraHUYeCKOM XHMMHMH B CHUCTEME €CTECTBEHHBIX HAayK.

BzaumocBs3b HCOPIraHUYCCKUX U OPraHHUYCCKUX BCIICCTB.

XUMHUECKOE CTPOEHHUE KaK MOPSI0K COCIAMHEHHs] aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XMMHYECKOIO CTPOCHMSI OpPraHMYeCKHX
coenquHeHuil A.M. BbytnepoBa. YriiepoJHblil CKeleT OpraHudeckoil Mojekyibl. KparHocTh
XUMHUYECKON CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO CTPOEHHUS MOJIEKYIL.
N3omepust u uzomepsl. Ilonsatue o gpyHkumoHanbHO# rpynme. IlpuHinunsl kiaccuduxanuu
OpPraHMYECKHUX COeIMHEHMH. MexIyHapoaHas HOMEHKJIAaTypa M IMPUHLUIB 00pa30BaHMS

Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Knaccuukanus 1 0COOEHHOCTHM OpraHMYECKUX peakuuil. PeaklnOHHBIE LEHTPHI.
IlepBoHayasibHBIE  TOHATUSA O THUNAX W MEXaHU3MaxX  OPraHWYECKHX  PEAKIHUU.
I'oMONUTHYECKUIT M TETEPOJUTUYECKHM pPaspblB  KOBAaJCHTHOM XUMHUYECKOM  CBSI3U.
CBoOoHOpaAMKAIBHBIE W HOHHBIM MeXaHuW3Mbl peakiuu. [loHsTHe o0 Hykieopune u

3NeKTpoduIIe.

AnkaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa. sp3-
rubpuauzaiusi opOuTangeii aToMoB yriepoaa. l'omosorudeckuid psg u oOmas (opmyna

ankaHoB. CucTeMaTndeckas HOMEHKJIaTypa ajJKaHOB U paJHKaloB.

N3omepus yriepoaHoro ckenera. Du3uyecKkre CBOMCTBA ajlKaHOB. 3aKOHOMEPHOCTH
U3MEHEHUs (U3NYECKUX CBOMCTB. XHMMHUYECKHME CBOWCTBA aJIkaHOB: TaJlOTEHUPOBAHUE,
JeTUAPUPOBAHME, TEPMUUYECKOE PA3I0KEHNUE, KPEKUHT KaK CIIOCOObI MOMYYEeHUs] BaKHEHIINX
COEIMHEHUI B OPTaHUYECKOM CUHTE3€. | 'OpeHne alnKkaHOB KaK OJJMH U3 OCHOBHBIX HCTOYHUKOB

TEeIUIa B MPOMBIIIEHHOCTH U ObITY. M30Mepu3anus Kak crnocod moydyeHUs] BBICOKOCOPTHOTO



OcH3MHA. MexaHu3M peakIuu CBOOOJAHOpAAMKAILHOTO 3amenieHus. [lomydeHue ankaHOB.

Peakuusa Bropua. Haxoxzaenue B npupoze v IPUMEHEHHUE aJIKAHOB.

[uknoankansl. CTpoeHHe MOJEKYN HUKIOAaTKaHOB. O0mas Gpopmyna HUKIOAIKAHOB.
Homenknarypa nuxnoankaHoB. [3oMmepusi LHKIOAQJKAHOB:  YIJIEPOJHOTO  CKEJETa,
MEXKJIaccoBasi,  MPOCTpPaHCTBeHHas  (yuc-mpawuc-uzomepusi). Crenuduka  CBOWCTB
[UKJIOAIKAaHOB C MaJIbIM pa3MepoM Iukia. Peakuuu mOpUCOEAMHEHUS M PaJUKAIbHOTO

3aMCIICHNS.

AnkeHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl STUIICHA. sz_
ruOpuau3anys opouTaseil aToMoB yriaepoaa. [1- u [J-cBsa3u. I'omonoruyeckuii psit U oomas
dopmyna ankenoB. HomeHkiaTypa ankeHOB. M3oMepusi ajlKeHOB: YIJIEPOIHOTO CKEJeTa,
MOJIOKEHUS KpPaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaHc-u30Mepusi), MEeKKIaccoBasl.
®dusnyeckue CBOMCTBA alKEHOB. Peakiuu 351eKTpoQUIBHOTO MPUCOCIUHEHHS KaK CI0C00
NOJy4YeHUs1 (QYHKIMOHAIBHBIX MPOU3BOIHBIX YIieBoaopoaoB. [IpaBuno MapKoBHUKOBA, €T0O
AIIEKTPOHHOE OOOCHOBaHWE. Peakumu OKuCIeHUs W monuMmepusanuu. [lommdThineH kak
KPYIMHOTOHHAXHBINA MPOAYKT XUMUYECKOTO MTPOU3BOJICTBA. [IpombliieHHbIe U Ja00paToOpHbIe

CrocoObl OMy4YeHUs allKeHOB. [Ipasuno 3aiiyesa. IlpruMeHeHne alKkeHOB.

Ankanuensl. Kinaccudukanuus ankaJueHOB 10 B3aUMHOMY PAacCIOJIO0XKEHUIO KPaTHBIX
cBazel B Mojekyne. OcCOOEHHOCTH 3JEKTPOHHOIO U IPOCTPAHCTBEHHOI'O CTPOCHUs
COIPSUKEHHBIX ankaaueHoB. OOmas ¢opmyna ankagueHoB. HomeHkiatypa wusomepus
ankaaueHoB. (Pu3NuecKne CBOWCTBA ANKAJUEHOB. XHMMHYECKHE CBOMCTBA aJIKaJHNEHOB:
peakuMy MpUCOETUHEHUs (TUAPUPOBAHHE, T'aJIOTEHUPOBAHUE), TOPEHUSH MOJIMMEpU3ALUH.
Bxnan C.B. JlebeneBa B mojyuyeHHME CHUHTETMUECKOTO Kaydyka. BynkaHuzamus kaydyka.
Pesuna. MHorooGpasue BHJIOB CHHTETUYECKHMX KaydyKOB, UX CBOMCTBA M IPUMEHEHHE.

HonyquI/Ie AJIKaAUCHOB.

ATNKUHBL. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJBl alleTUjIeHa. Sp-
rubpuanzanus opourtaneii aromoB yriepona. ['omomoruyeckuit psim U obmas Gopmyna
ankuHoB. Homenkiarypa. M3oMepus: yriiepogHOro CKeyera, IOJ0KEHUsS KPaTHOW CBS3H,
MexKKIaccoBas. Ou3nyeckrue CBOMCTBA aTKMHOB. XMMHUYECKHWE CBOMCTBA aJKHMHOB: PEAKIUU
MPUCOCIUHECHHUST KaK CIOCO0 TIOJYYCHHS TOJMMEpPOB W JPYrHUX TOJE3HBIX IPOTYKTOB.
Peaxyuu 3amewenus. I'opeHue aueTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU
JUTSE CBapKu W pe3ku MeTaiioB. [lonmydeHue aneTusiaeHa MUPOIU30M METaHa U KapOUIHBIM

MeToqioM. [IpuMeHenune aneTuneHa.



Apenbl. HUcmopus omxpvimus  6Oenzona. CoOBpeMEHHBIE TPEACTABICHUS 00
DJIIGKTPOHHOM M TPOCTPAHCTBEHHOM CTpoeHWU OeH3onma. M3omepuss ¥ HOMEHKIATypa
romosioroB 6ensona. Obmas Gopmyna apenoB. Pusnueckue cBoricTBa OeH301a. XUMHUECKUE
CBOIicTBa OeH30J1a: PeaKIMK AMEKTPODUIBHOTO 3aMelleHNs (HUTPOBaHUE, FaJIOTEeHUPOBAHNUE)
KaKk Ccrmoco0 TOJNy4YeHUs] XUMHUYECKHX CpPEICTB 3allUThl pPAaCTEHUIl; MPUCOETUHEHUS
(ruapupoBaHKe, TAIOTEHUPOBAHUE) KaK JI0KA3aTeNLCTBO HEMPEACIIBHOTO XapakTepa OeH301a.
Peakuust ropenus. Ilomydenue Oenszomna. OcobeHHOCMU XUMUYECKUX CBOUCME MOIYOId.
B3aumHoe BiusHME aTOMOB  MoJieKyjle Toiuyona. Opuenmayuounvie  3¢ppexmol

3amecmumenei. HpI/IMeHeHI/Ie rOMOJIOr0B O€H30J1a.

Cnuptsl. Knaccuduxanus, HomeHKIaTypa cnupToB. ['omMonoruueckuil psa u odias
dbopmyna TpenenbHbIX OJHOATOMHBIX cnuptoB. WM3omepus. Duszmyeckue cBoOHCTBA
MPEEIbHBIX OJJHOATOMHBIX COUPTOB. BOIOpOIHAS CBSI3b MEXIAY MOJIEKYJIAaMU U €€ BIUSHUE
Ha (U3NYECKUE CBOWCTBA CIUPTOB. XMMHUUYECKHE CBOICTBA: B3aUMOJICHCTBUE C HATPHEM Kak
Croco0 YCTaHOBJIEHHUS HAIMYUS TUIAPOKCOTPYIIIBI, C TaJOreHOBOAOPOJAaMH KaK CIOco0
MOJTYy4YEHHS] PACTBOPUTEIIEH, BHYTPHU- u MEXKMOJIEKYJIIpHAs ~ Aeruaparanus.

Peakuus TOPEHUS:CIIUPTHI KaK TOIUIMBO. [loyueHune sTaHoma: peakius OpoxKeHUs
[JIFOKO3bl, THUJpaTanusi 3TwieHa. lIpumeHeHue meraHona W 3TaHoNa. PU3MOIOTMYECKOE
JICHCTBUE METAHOJIA M 3TAHOJA HA OPraHU3M 4YeJIOBEKa. DTUJICHIJIMKOIb M IJIMIEPUH KaK
MPEACTABUTENN MPEICIbHBIX MHOIOATOMHBIX CHHUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CIHAPTBl M €€ NPUMEHEHUE Ui PAClO3HABAHUS TJIMLIEPUHA B COCTAaBE

KOCMCTHYCCKUX CPCIACTB. HpaKTI/I‘{eCKOC NMPUMCHCHUC STUJICHTIIMKOJIA U ITIMICPHUHA.

®enon. CtpoeHue MoJeKkyibl ¢eHona. B3auMmHOe BIUSHUE aTOMOB B MOJIEKYJE
¢denona. Pusuueckue cpoiicTBa (eHona. XHUMHUYECKHE CBOMCTBA (peakUuu C HaTpHeM,

THJIPOKCUAOM Hatpus, opomom). [Tonyuenue denona. [Ipumenenue penomna.

Anpaeruapl u  KeToHbl. Kiaccudpukanus anpaerugioB u  kKeroHoB. CTpoeHue
MPEETbHBIX abJACTUAOB. DJICKTPOHHOEC W IPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOMN
rpynnsl. 'omonorudeckuil psa, odmas ¢popMyia, HOMEHKIATypa M U30MEpHs MpeAesbHbIX
anpaeruioB. @u3nyeckue CBOWCTBAa TMpeNeibHBIX albJeru0B. XHUMHUECKHE CBOMHCTBA
MpeIeTbHBIX aJIbJIETHIOB: THAPUPOBAHNE; KAUECTBEHHBIC PEaKIIMU Ha KapOOHUIBHYIO TPYIITY
(peakmusi «cepeOpsSHOTO 3epKayiay, B3aumojehcTBue ¢ ruapokcuaom menu (II)) m wux
MMPUMCHCHUEC 1A O6H3py>KeHI/I5[ MpEACIIBHBIX AJIbACTUAO0B B IIPOMBIIIJICHHBIX CTOYHBIX BOAAX.
[Tomyuenue npenenbHBIX albJACTHAOB: OKUCIEHUE CITUPTOB, THApPATAIIHS alleTHIIeHa (peaKIus

KyuepoBa). Tokcuunocts ambpaerunioB. llpumenenue Qopmanbaernia M aneraibIerujia.
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ALIETOH Kak NpeacTaBUTeNbh KeTOHOB. CTpoeHHne MoJeKybl aneToHa. OcoOeHHOCTH peakluu

OKHCJICHHA all€TOHA. HpI/IMeHeHI/Ie alcToHa.

KapOonoBeie kucnotsl. Kmaccudukamuss U HOMEHKIAaTypa KapOOHOBBIX KHCIIOT.
CrpoeHrie  TpeIeNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT. DJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIBHOW Tpymmbl. ['omonormueckuil psia u oOmias
dopMyna mpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. dusnueckue CBOMCTBA
IpEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA IPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (peakuuu C MeTaulaMd, OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSIMU U COJIIMHM) KakK MOJATBEP)KIECHUE CXOJCTBA CHEOPTaHWYECKUMHU KHCIOTAMHU.
Peakuust srepudukanuu U ee oOpaTUMOCTh. BnusHue 3amectutesneil B yriieBOAOPOIHOM
paaMkane Ha CuiIy KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOICTB MypaBbUHOM
KkucnoThl. [lomydeHne npeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
QIKaHOB, aJKEHOB, IIEPBUYHBIX CIHPTOB, QJIbJErHI0B. BaxkHeiilue npeacTaBUTEIN
KapOOHOBBIX KHUCJIOT: MypaBbHHas, yKCycHas u OeH3oWHas. Briciime mpeneiabHble U
HenpeenbHble KapOOHOBBIE KHUCIOTBL. Onmuueckas usomepus. AcummempudecKkuil amom

yenepooa. [lpumenenue kapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl u xupbl. CTpoeHHE W HOMEHKJIATypa CIOXHBIX 3(UPOB.
MexknaccoBass H30MepHsl C KapOOHOBBIMH KHCIOTamMH. CHocOOBI TONYYEHHUsS CIOMKHBIX
3¢upoB. O6paTUMOCTb peakuuu 3repudukanuu. IIpuMeHeHre cioXHbIX 3(UPOB B MUILIEBOM
U napQroMepHOH NPOMBINUIEHHOCTH. JKUpbI Kak CIOXXKHbIE 3(QHPBl TIUIEPHHA M BBICIIUX
KapOOHOBBIX KHUCIOT. PacTuTenbHble U KUBOTHBIE JKUPBI, UX cocTaB. Pu3nyeckue CBONCTBA
JKUPOB. XMMUYECKHE CBOMCTBA KUPOB: TMAPUPOBAHUE, OKACIEHUE. | MAPOIIN3 NN OMBUICHHE
KHUPOB Kak CHoco0 MPOMBIIUIEHHOTO MOJYYeHHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT.
[TpumeHenue >xupoB. MbUTA Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBOMCTBa

MblJIa.

VYrneBonpl. Knaccudukamus yriaeBogoB. Du3HYeCKHMe CBONCTBA W HAXOXJICHUE
yIJI€BOIOB B Ipupoje. ['oko3a Kak anbAeruaoCHUpT. XUMHUYECKHE CBOMCTBA TJIHOKO3bI:
ayuauposanue, anKuIuposanue, CIIIPTOBOE 51 MOJIOYHOKHCIIOE Opo’KeHHE.
DKCIEepUMEHTAIbHBIE JI0KA3aTENbCTBA HATMYUS aJIbJIETUAHON U CIIMPTOBBIX TPYIII B TITIOKO3E.
[Tomyuenue rm0KO3bl. @Ppykmosza Kak uzomep e2noxoszvl. Pubosa u Oesoxcupubosa.
Baxxneiimme aucaxapuipl (caxaposa, JaKkmosd, Maibmo3d), WX CTPOCHHE U (U3MUYSCKHE
cBoicTBa. ['maponu3 caxaposbl, .Jakmo3ssl, Maibmo3vi. Kpaxman © Le/UI0j03a  Kak

OMOJIOTHYECKUe TOJIMMCEPHI. XHUMHUYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJ'II/IS, KauC€CTBCHHAasA
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peakiusi ¢ HOoJIOM Ha Kpaxmaj M ee MpUMEHEHHUe Al OOHapyXeHUs Kpaxmaja B MPOJYyKTax
NUTaHUs). XUMHYECKUE CBOMCTBA LIEJUTIOIO3BI: TUAPOIU3, 00pa3oBaHHE CIOXXHBIX A(HPOB.
[TpumeHenue u 6UOIOTUYECKAs POJIb YTIeBOAOB. OKUCIEHUE YTIIEBOJOB — HCTOYHUK SHEPTHH
JKUBBIX oOpraHu3moB. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHaX Ha IMpPUMEpE aleTaTHOIro

BOJIOKHA.

HI[CHTI/I(l)I/IKaI_[I/IH OpraHUYE€CKUX COGHHHCHHﬁ. I'eneTnueckas cBI3b MCXKAY KJIaCCaMH

OPraHUYEeCKUX COCIUHECHUM.

Awmunbl. [lepBruyHble, BTOpUYHbBIE, TpETUUHbIE aMuHBL. Kiaccupukanus aMHHOB 1O
TUIly YIJIEBOAOPOJHOIO pajuKajga M 4YMCIy aMHUHOIPYII B MOJIEKYJE. ODJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MPEAETbHBIX aMUHOB. Du3nuecKkrue CBONCTBA aMUHOB. AMUHBI
KaK OpPraHUYeCKUe OCHOBAHUS: PEAKIUH C BOJIOM, KHcIoTaMU. Peakiusi ropeHusi. AHIINH Kak
nNpeaACTaBUTCIIb APOMATUUCCKHUX aAMUHOB. CTpOCHI/Ie aHWJINHA. HpI/I‘-II/IHI)I ocJiadnenus
OCHOBHBIX CBOWCTB aHWJIMHA B CpaBHCHHMMU C aMMHaMW IPCACIBHOIO psaa. XnuMuyeckue
CBOMCTBa aHWJIMHA: B3aMMOJCHCTBHE C KHCIOTaMH, OPOMHOM BOJOM, okucieHue. [lomyuenue
aMUHOB  aNKUJIUPOBAaHMEM  aMMHaKa ¥ BOCCTAHOBJIIGHHEM  HUTPOIPOU3BOTHBIX
yraeBonopoaoB. Peakmnus 3ununa. [Ipumenenue amuHOB B (hapmarieBTHUECKON
IPOMBIIIIEHHOCTH. AHUIUH KAK cbipbe O NpOU3B00Cmea aHUIUHOBbIX KpAcumenel.

Cunmeswl Ha OCHOBe AHUTUHA.

AmuHokucinotel U Oenku. CoctaB u HOMeHkinarypa. CTpoeHHE aMUHOKHUCIIOT.
['omonoruueckuit psa NpeAeabHBIX AMUHOKHUCIOT. M30Mepust npeoenbHuiX amMuHOKUCTIOM.
dusnueckue CBOWCTBA MpEAETbHBIX aMHUHOKHUCIOT. AMHMHOKHUCIOTBHI Kak aM(OTepHbIe
opranuueckue coeguHenus. Cunres nentuoB. [lentuanas cBs3b. buonornyeckoe 3HaueHNE
0-aMUHOKHCIOT. O6J1aCTH IPUMEHEHUSI aMUHOKHUCIIOT. benku kak npupoHbie OMOMOINMEDBHI.
CoctaB u crpoeHue 6enkoB. OcHo8Hble AMUHOKUCTOMbL, 00pasyrowue Oerku. XAMUUECKUe
CBOMCTBa OENKOB: THAPOJM3, JEHATypallMs, KaueCTBEHHbIe (LIBETHBIE) PEaKLMU Ha OENKH.
[TpeBparenus 0enkoB NUIY B opranu3me. buonoruueckue GyHkuu 6€IKoB. Jocmuowcenus 6

U3y4eHUuU Cmpoerusl u cunmesa benxos.

Asomcooepocawue  2cemepoyuxiudeckue  coeournenus. Iluppon u  nupuoum:
9NEeKMPOHHOEe CMpoeHue, apoMamuyecKuti xapakmep, paziudue 6 NpOoAGIeHUU OCHOBHBIX
ceovicms. Hykneunogvie xuciomsei: cocmas u cmpoenue. Cmpoenue Hykieomuoog. Cocmas
Hykneunoswvix kuciom ([JHK, PHK). Ponb HyKieuHogvlx Kuciom 6 dicusneoesimenbHOCmu

OpP2aAHU3IMOE.
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Bricokomonekymnsipabie coequHeHus. OCHOBHBIE MOHSTHS BBICOKOMOJIEKYISPHBIX
COCIMHEHUI: MOHOMEp, IIOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNN.
Knaccugpukanuss mnonumepoB. OCHOBHBIE CHOCOOBI TONYYEHHUS BBICOKOMOJICKYISAPHBIX
COCIMHEHUI: peaKluu IMOJUMEpPU3aluud W MoJuKOoHJeHcaruu. CTpoeHue U CTPyKTypa
MOJIMMEPOB. 3aBUCUMOCThH CBOMCTB MOJMMEPOB OT CTPOEHHUS MOJEKyI. TepMoIuiacTuyHbIe U
TEPMOPEAKTUBHBIE TOJUMEPBL. [Ipogodsawue opeanuueckue noaumepsvl. Komnosummbie
mamepuanel. Ilepcnekmugebl UCNOIBL306AHUA KOMNOZUMHBIX Mamepuanos. Kiaccupuxarms
BOJIOKOH. CuHTeTHuYecKre BoJIoKHA. [lommadupHble U nmonuaMuHble BOJIOKHA, UX CTPOEHUE,
cBoiictBa. [IpakTnueckoe mcnonp30BaHue BOJOKOH. CunmemuuecKkue nieHKU: U3onsayus O
npo60008, MeMOpauvl 0N ONPECHeHUs B600bl, 3aujumusle MNIeHKU O asmomoouell,
naacmuipu, xupypauveckue noeasku. Hoevie mexnonozuu oanvheiuleco co8epulencmeos8anis

NOJIUMEPHBIX Mamepuaios.
TeopeaneCKne OCHOBbI XMMHH

Crpoenue BeuiectBa. CoBpeMeHHasi MOJIENb CTPOEHUs aroma. Jlyau3m 3JeKTpoHa.
Keanmosvie uucna. PacnpeneneHue 3JIEKTPOHOB 10 HSHEPreTUYECKHM YPOBHSIM B
COOTBETCTBUM C MIPUHLMIIOM HAUMEHBILIEH 3HEPruu, paBuioM XyHaa u npuHuunom [laynm.
OCOOEHHOCTH CTPOCHHUS HIHEPreTHYECKUX YPOBHEH aToMoB d-3J€MEHTOB. OJIEKTPOHHAs
koH(urypauus aroma. Kiaccupukanms XUMHYECKHX OJIIEMEHTOB (S-, P-, d-dieMeHTH).
OcHoBHOE M BO30YXKICHHBIE COCTOSIHMSI aTOMOB. BanenTHwie anektponsl. [lepuomuueckas
cucrema xumuyeckux aneMeHToB J[.M. MenneneeBa. dusnueckuii cmbici [lepuoauueckoro
3akoHa /.. Menneneesa. [IpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUN 10 mepuojamM U rpynnaM. MUPOBO33pEHUYECKOE W HaydYHOE 3HA4YCHHE
[Tepuonuueckoro 3akona [I.11. Menneneesa. /lpoenoswr [{.H. Menoeneesa. Omkpvimue HO8bIX
XUMUYECKUX 971eMeHmo8. INEKTPOHHAs IpUpoaa XUMHUYECKON CBSI3H.
ONEeKTPOOTpULIATEIbHOCTh. KoBalleHTHast CBs3b, €€ Pa3HOBUAHOCTH M MEXaHU3MBbI
obOpazoBanusi (0OMEHHBIA W JOHOPHO-aKIeNTOpHBIN). MloHHAas cBsA3b. MeTamnueckasi CBA3b.

Bonoponnas cBsi3b. Mesxcmonexynaphvie 63aumo0eicmeaus.

Kpucrannuueckue u amopdHble BemecTBa. THIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJIEKYJSpHasi, WOHHAs, MeTalIM4yeckas). 3aBUCHUMOCTb (DU3MYECKHX CBOWCTB
BellecTBa OT THUMNA KpHUCTauIMyeckol pemerku. [IpudynHbBl MHOrooOpas3usi BEIIECTB.
CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHMM TBEPABIX, XKUAKHUX U Ta3000pa3HbIX BEIIECTB.

Kuoxue kpucmainivl.

13



XUMUYECKUE peakiuu. [ OMOreHHble U reTeporeHHbie peakiuu. CKOpOCTh peakinu, ee
3aBUCHUMOCTh OT Pa3IMYHBIX (AKTOPOB: MPUPOJIBI PEATHPYIOIIUX BEMIECTB, KOHIIEHTPAIUU
pearupyrommx BeIIecTB, TemmepaTypsl (mpaBmio Bant-I'odda), mmomaan peakimnoHHON
IIOBEPXHOCTH, HAJUYMs KaTalu3aTopa. DHEPrusl aKTHUBAUUU. AKMUBUPOBAHHBIU KOMNIEKC.

KaTaJ'II/I3aTOpI)I u katanu3. Posib KaTaJIn3aTOpOB B IIPUPOAC U ITPOMBIINIJIEHHOM ITPOU3BOACTBE.

Iousamue 06 sumanvnuu u s3umponuu. Iuepeus I'uboca. 3axkon I'ecca u ciaeaCTBUS U3
Hero. TemnoBble 3((EKTbl XUMHUECKHMX peaknuid. TepMOXUMHYECKHE YpaBHEHHUS.
O6parumocTh peakiuidi. XuMuueckoe paBHoBecue. CMeleHne XUMUYECKOT0 paBHOBECHS 1O/
NEHCTBHEM pAa3IMYHBIX (DAKTOPOB: KOHIEHTPALMUM PEareHTOB WM MNPOAYKTOB pEaKIIUH,

JaBJICHUS, TEMIICPATYPHI. Ponp cMemieHus PaBHOBECHUSA B TCXHOJIOI'MYCCKHUX ITPpOLECCax.

HucnepcHbie cuctembl. Koanououvle cucmemsl. VicTunubie pacTBophl. PacTBOpeHue
Kak (muko-xumudeckuii mporecc. CrocoObl BBIpaXCHHS KOHIIEHTPAIUA PaCTBOPOB:
MaccoBas J0JI1 PAaCTBOPEHHOTO BEUIECTBA, MOJAPHAA U MOJANbHAA Konyenmpayuu. Tump

pacmeopa u mumpoeaHue.

Peakuum B pacTBOpax 3JeKTpOIUTOB. KadecTBEHHBIC peaKIu Ha MOHBI B PacTBOpE.
KuCIOTHO-OCHOBHBIC B3aMMOJICHCTBHSI B pacTBopax. AMQOTepHOCTh. HoHHOe npouszsederue
600bl. Booopoonwiti noxkazamens (pH) pacmeopa. I'maponus coneil. 3HaueHUe TUAPOIIM3A B

OMOJIOrMYeCKNX OOMEHHBIX mpoucccax. HpI/IMeHeHI/IG TUAPOJIM3a B IPOMBIINIJICHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEAaKIMM B  NPUPOJE, IPOU3BOJACTBEHHBIX
npoueccax M KU3HEAEATEIbHOCTU OPraHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHbI
nomenyuan cpeovl. [Huacpamma Ilyp6s. TloBeneHne BelIECTB B cpelax € pa3HbIM
3HayeHneM pH. MeToabl 3NEKTPOHHOTO U 971eKMPOHHO-UOHHO20 — OanaHca.
lanbBanmveckuid  dmeMeHT. XHUMHYECKHE HUCTOYHUKH Toka. Cmanoapmubiii
68000pOOHbBIU I1eKmpo0. CmaHOapmHulll NeKMPOOHbl NomeHyual cucmemvl. Pso
CMAHOApMHLIX  DNIeKMPOOHbIX  nomenyuanos.  Hanpaenenue — oxucaumenvho-
80CCMAHOBUMENbHBIX  peakyuti. IEKTPOJIN3 pacTBOPOB M PacIUIaBOB  COJIEH.
[IpakTyeckoe  NpPHUMEHEHWE  DJJEKTPOiaM3a I TOJNY4YEHHS  IIEIOYHBIX,
IEJIOYHO3EMENbHBIX METAJIJIOB U amoMuHusA. Koppo3usi MeTaioB: BUIbl KOPPO3UH,

CHOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH.
OCHOBBI HEOPraHNYECKON XUMHUH

O6mas xapakrepuctuka 31eMeHToB [A—IIIA-rpynn. Okcuapl v nepoKcubl HATpUs U
kanus. PacriozHaBaHKMe kaTMOHOB HaTpus U Kanud. Conu HaTpus, Kajausl, KaJablus U MarHus,
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HNX 3HAYCHUC B MPUPOJAC M KXKU3HU YCIIOBCKA. Kecmrxocms 60061 u cnocobwi ee YCMpAaHeHUsl.

Komnnexchvie coeounenusn antomunus. Aniomocunuxameol.

Metamnel [B-VIIB-rpynn (mens, nmHk, xpoM, Mapraner). OCoOOEHHOCTH CTPOCHUS
atoMoB. O0mue ¢puznueckrue U XuMudeckue croiictpa. [lomyuenue n npumenenue. OKCUIBI 1
TUAPOKCHIBl 3TUX METaJUIOB, 3aBHCHUMOCTh HMX CBOWCTB OT CTCIECHU OKHCICHHUS JJICMEHTA.
Baxwneiimue conu. OKUCIUTENIbHBIE CBOMCTBA COJIEM XpOMa M MapraHila B BbICHIEH CTEIEHU

okuciieHus. Komniekcuvie coeounenust xpoma.

OOmast xapakTepuctuka dieMeHToB I[VA-rpynmel. CBOHCTBa, MOJy4YeHUE U
npuMmeHeHue  yrisg.  CuHTE3-ra3  Kak  OCHOBAa  COBPEMEHHOM  NPOMBIIUIEHHOCTH.
AKTUBHpPOBaHHBIN yrojib Kak ajacopOeHt. Hawocmpyxkmypwvl. Mupoevie OocmudicenHus 6

obnacmu coz0anus Hanomamepuaios. 3ﬂeKmp0HHO€ CMpoOeHUue MOJIeK)Jibl

eaprozo eaza. llonyyenue u npumenenue yeapnozo 2aza. buonorndeckoe AecTBHE yrapHOTO
ra3a. KapOunp! kaneius, anroMuHus u xene3a. Kapoonatsl u runpokapOoHatel. Kpyeosopom
yenepooa 8 Jicugou u Hedcugou npupoode. KadecTBeHHash peakius Ha KapOOHAT-HOH.
®dusnyeckue U XUuMHIecKue cBorcTBa KpemMuusa. Cunanbl U cunmunuael. Oxenn kpemuus (1V).

erMHI/IeBLIe KHUCIOTHI B uX cojii. CUIIMKaTHBIE MHHECpPAJIbI — OCHOBA 3€MHOM KOPHI.

OObmas xapaktepuctuka 3nemMeHToB VA-rpynnsl. Hutpunel. KauectBennast peaxkius
Ha MOH aMMOHHus. A30THas KHUCJIOTa Kak OKuUcauTenb. HutpaTsl, uX ¢Qusnueckue u
XMMHUYECKHe CBOicTBa, mnpuMeHeHue. CBoiicTBa, moiydyeHHe M TpuUMeHeHHe Qocdopa.

®ochun. Pochopusie u nonudochonslie KUCA0TH. buonoruueckas poas pocdaros.

O6mass  xapakrepuctuka  31nemMeHTOoB  VIA-rpynmel.  OcoOble  cBolicTBa
KOHIEHTPUPOBAHHON cepHOW KucioThl. KadecTBeHHbIE peakuuu Ha cyiabQui-, cyabdur-, u

Cynb(aT-uOHBI.

Obmas xapakrtepuctuka s1aeMeHToB VIIA-rpynmel. OcobGeHHOCTH XuMHH (Topa.
["ajoreHoBOJOPOJBI M HUX TMOJy4eHHE. [ alloreHOBOAOPOJAHBIE KHUCIOTHI M HUX COJIH.
KadecTBeHHbIE peakiMi Ha TajJoreHUJ-MOHBI. Kucimopoacoaepkaiiue COEIUHEHUs XJIopa.

IIpuMeHeHne raloreHoB U X BAXKHEUIINX COCIMHEHHM.

brazopoonvie eazvi. [Ipumenenue 61a2opooHbIX 2a308.
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COCTUHEHUH,

BBICILIUX OKCUJOB U THAPOKCUIOB.
Wnertudukanms HEOPraHnIeCKUX BEIIECTB U HOHOB.
XuMud 1 ;KU3Hb

Hayunsie meTonpl mo3HaHUS B XUMUH. VcTouHnKN Xumudeckoi nHpopmarun. [Tonck
uHpOpPMALMK TIO0 Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYpHbIM (opmynam. XHUMHUYECKUN
aHaJu3, CUHTE3, MOACIHPOBAHNE XUMUYECKUX MPOLIECCOB U SIBICHUH KaK METOAbI HAYYHOTO
no3HaHuA. Mamemamuyeckoe MoOenuposanue npPOCMPAHCMEEHHO20 CMPOEHUS MOLEKYI
opeanuyveckux eewjecms. CospemeHHble DUIUKO-XUMUYECKUE MemOoObl YCMAHOBNeHUs

cocmasa u CmpyKmypul 6euecms.

Xumust U 310poBbe. JlekapcTBa, (epMEHTH, BUTAMHHBI, TOPMOHBI, MHHEPAJIbHBIC
Boabl. [IpoOnembl, CBSI3aHHBIE C MNPUMEHEHHEM JIEKapCTBEHHBIX IpernapaTtoB. Bpennbie
OPUBBIUKM M (AKTOpBl, pa3pylIalolide 340pOoBbe (KypeHHE, YIOTpeOJieHHe alIkorouis,

HapKOMaHI/ISI). PanuonansHoe nutanue. IIumeBsie ,Z[O6aBKI/I. OCHOBEI MUIIEBOM XUMHUH.
XuMus B MeIUIIUHE. Pa3pa60TKa JICKapCTB. XUMHYECKHE CCHCOPHI.

XUMHS B MOBCEIHEBHOM >KM3HH. MOIOIIHE U YHUCTSIIHNC cpeacraa. PCHCJ'IJ'ICHTBI,
HWHCCKTULINBI. CpeI[CTBa JIMYHOM THTHMEHBI M KOCMETHKH. HpaBHna Oe30macHoi pa6OTI>I C

CAKUMU, TOPIOYMMU U TOKCUYHBIMU BCIICCTBAMH, CPEACTBAMU OBLITOBOM XMMHH.

XuUMHS U CEIIbCKOE X035HUCTBO. MUHepanbHbIe U oprannyeckue yaoopenus. Cpeactaa

3alIUThl PACTEHUU.

XuMusi B IpOMBIIUIEHHOCTH. OOIine npeacTaBieHuss O MPOMBIIIJIEHHBIX CIOC00ax
MOJIyYEHUSI XUMUYECKHX BEILECTB (Ha MpuUMepe IMPOU3BOJCTBA aMMHUAaKa, CEPHON KHUCIIOTHI).
ITpombienHass opranudeckass xuMmusa. CpIpbe A1 OPraHMYECKON IPOMBIIUIEHHOCTH.
[Tpobnema 0TX00B M MOOOYHBIX NpoaAyKTOB. Hanbosnee KpyrnmHOTOHHAaXKHBIE MPOMU3BOJICTBA
OpraHMuYecKUX coenuHeHud. YepHas u 1BeTHass MeTtautyprusa. CTEKIO W CHUJIMKaTHas

IMPOMBIINIJICHHOCTD.

Xumuss W dHepretuka. IIpupogHple MCTOYHMKM yrieBoaoponoB. [lpuponHsiii un
NOIMYTHBIA HEe(TIHON Ta3bl, X COCTaB M Hcmoib3oBaHue. CoctaB HePTH U ee mepepadoTKa.

Hedrenponykrel. OxTtaHoBoe uucio OensuHa. OxpaHa OKpyXawoolled cpeasl IpH
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He(dremepepabOTKE M TPAHCIOPTHUPOBKE HE(MTENMPOAYKTOB. AJIbTEPHATUBHBIE HWCTOYHHKHU

SHEPIHH.

Xumusi B crpoutenbeTBe. Llement. beron. [lonbop onTumanbHBIX CTPOMUTENBHBIX

MaTCcpHraJioB B HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA.

XuMUsT M DKOJOTHS. XHUMHYECKOE 3arps3HCHUE OKpYXKAloWIeW Ccpeabl U €ro
nocneacTus. Oxpana ruapocdepsl, MOYBbl, aTMocheprl, GIopbl U GayHbl OT XUMHUECKOTO

3arpA3HCHUA.

Tunsl pacyeTHbIX 3a1a4:

HaxoxneHnue MOJ'ICKy.]'IHpHOﬁ q)OpMy.]'ILI OpraHn4cCKoOro BCIICCTBa 110 €10 INIOTHOCTHU U

MaCCOBBIM HOJIAM 3JIEMCHTOB, BXOIANIUX B €ro COCTAB, UJIA 110 IIPOAYKTAM CrOpaHusl.

Pacuetrnl maccoBoM monu (MaCCH) XMMHUYECKOTO COCJUHEHHMS B cMecU. Pacuernl
MacCChbI (O6’beMa, KOJIN4YCCTBA BeI_I_leCTBa) IMPOAYKTOB pCaKluu, €CJIN OJHO U3 BCHICCTB

JaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr maccoBoit mi 00BEMHOM 70T BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKU

BO3MO>KHOTO.
Pacuers! TemoBoro 3¢ dexra peakuuu.
PacueTsl 00bEMHBIX OTHOIIEHUN ra30B pU XUMHUYCCKHUX PCAKIIHAX.

Pacuersl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKLUU, €CIH OJIHO U3

BCIICCTB AaHO B BUAC paCTBOpaA C OHpGI[CJ'IGHHOfI MacCOBOM JOJIeH PacTBOPCHHOTO BEIICCTBA.

IIpumepHbIe TeMBbI IPAKTHYECKUX Pa0oT (Ha BLIOOP y4uuTeIs):

KauecTBennoe ompeacJICHUE yriepoaa, BOAOpOJa MW XJiopa B OpPraHUYCCKUX

BEIIIECTBAX.
KoHncTpynpoBanue mapocTep:KHEBbIX MO/IETIE MOJIEKYJl OPraHUYECKUX BEILECTB.
Pacrnio3HaBaHue miactMacc U BOJIOKOH.

HonyquHe HCKYCCTBCHHOTI'O IICJIKA.
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Pemrenne OKCIICPUMCHTAJIBHBIX 3aJjad Ha IIOJIYYCHHE OPraHuYCCKHUX BECIICCTB.

Pemienne skcriepuMEHTANIBHBIX 3371a4 HAa PAaCIIO3HABAHUE OPTAHUYECKUX BEIIECTB.
W nenTuduxaiys HEOPraHUIeCKUX COCTUHEHUH.

[Tonyuenue, cobupaHue 1 paclo3HaBaHUE ra3oB.

Penienne sxcriepuMeHTaIbHBIX 3a4a4 110 TeMe «MeTasD.

Penienue sxcriepuMeHTanbHBIX 3a1a4 110 TeMe «HemeTrans.

Pemenne OKCIICPUMCEHTAJIBHBIX 3a71a4 110 TEMEC «I'eHeTnueckas CBA3b MEXKAY KiacCaMHu

HEOPraHUYECKUX COCIUHEHUI.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «['enernuyeckas CBs3b MECXKAY KilacCaMHn

OPraHUYECKHX COCTUHEHUIN.
ITonmy4yenue 3TWIIEHA U U3y4EHHUE €TI0 CBOMCTB.
ITonmy4yeHnue yKCyCHOM KMCIIOTBI U U3yYEHUE €€ CBOMCTB.
['unponus xkupoB.
H3roroBieHue MblUIa py4HON paOOTHI.
XUMHS KOCMETUYECKUX CPEJICTB.
HccnenoBanue CBOWCTB OEIKOB.
OCHOBBI INI1IEBON XUMHH.
HccnenoBanne nUIEeBbIX J00aBOK.
CBolicTBa 0JTHOATOMHBIX 1 MHOIOQTOMHBIX CITUPTOB.
XUMHYECKHE CBOUCTBA aJIbJIETHIOB.
CunTe3 coKHOTO Ydupa.
I'mpponus yrieBoios.
YcTpaHeHne BpeMEHHOM JKeCTKOCTH BOJIB.

KauecrBeHHbIC p€aku Ha HCOPraHUYCCKHUE BCHICCTBA W HOHBIL. HccnenoBanue

BIIUSTHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM
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peaKIuu.

Omnpenenenue  KOHLIEHTpAllUM  pacTBOpa

TUTPOBAHUA.

1. I/ICTOpI/I‘{eCKI/Ie O630pBI CTAHOBJICHHA W PA3BUTUSA H3YUYCHHBIX HOHHTI/II\/'I, TeOpI/Iﬁ, 3aKOHOB,

KU3Hb U JACATCIIbHOCTh BBIAAIOIIUXCA y‘IéHBIX-XI/IMI/IKOB Ha OCHOBC paGOTBI C HMCTOYHHKaMU

aCKOpOMHOBOM  KHCIIOTHI

Hal'lpaBJIeHI/IH HpoeKTHOﬁ JACATCJIBbHOCTH Oﬁy‘lalOlIIHXCﬂ.

XUMHUYECKOH HHPOpMAIUH.

2. OBnajmeHne OCHOBaAMU XUMHAYECKOTO aHAIN3A.

3. OBnaseHrue OCHOBaMHU METOJIOB U3MEPEHUN B XUMHUHU.

4. OBnaseHre OCHOBaMU OPraHUYECKOr0 CUHTE3a.

TemaTuueckoe miaanuposanue 10 kiace.

Ne Beero IIpakTHKYM 110 XUMHH,
HaumeHoBaHue TeMbl 4acoB
n/n Teopus CeMUHAPBI
1. Tema 1. Teoperndyeckue OCHOBBI
4 8
OpPraHUYECKON XUMUHU.
2. Tema 2. YriieBonopoisl 8 16
3. Tema 3. I[IpounsBoansbie
yIJ1€BOAOPOAOB.
8 20
Kucnoponoconepskamye OpraHn4ecKkue
BELIECTBA.
4. Tema 4. A3zoTtocoaepxkanie
6 12
OpraHUYECKHUE BEIIECTBA.
S. Tema 5. BemiecTBa )KUBBIX KJIETOK. 4 8
6. Tema 6. Opranndeckass XMMHs B )KU3HU
4 4

YCIO0BCKa.
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Hrtoro

34

68

Bcero 3a yueOHbIii roa

102 yaca

TemaTH4yeckoe INIAHUPOBAHUE 11 kaacc.

Ne Bcero
HaumeHoBaHue TeMbI 4acoB [MpakTuKkym no Xumuu
n/n Teopus
1. Tema 1. Oomaa xumus. Baxueiiniue 4 g
3aKOHBI ¥ MIOHSATHUS XUMHH.
2. Tema 2. Teopust ctpoenus aroma. [13 u )
4
[ICXD J.U.Menneneena.
3. Tema 3. Ctpoenue u MHOrooOpaszme
2 4
BEIIECTB.
4. Tema 4. Cmecu U pacTBOPHI BELLIECTB. 6 12
5. Tema 5. XuMHuueckue peakiuu. 6 12
6. Tema 6. Heopranumveckass XHMHS.
4 8
Meraisl.
7. Tema 7. Hemeramnisi. 4 8
8. Tema 8. B3auMocBs3p HEOPraHUYECKOU
U OpraHUYecKod XUMHH. XHMHS B 2 4
HAILIEH KU3HH.
9. Tema 9. [Ipon3BoACTBO M NPUMEHEHHE 5 6
BEIIECTB ¥ MaTEPUAIIOB.
10. | Tema 10. MeToasl TO3HAHKS B XMMHAH. 2 2
Hroro 34 68
Bcero 3a yueOHbIit rog 102 yaca
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