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I. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA «XUMMUS»

TpebGoBanusi kK pe3yiabTaTaM OCBOCHHS Kypca XHMHUU B OCHOBHOM IIIKOJIE
OMPENENAIOTCS KIIOUEBBIMU 3a/lauaMu  O0HIero oOpa3oBaHUSs, OTpa)arollUMU
WHIUBUyalIbHBIE, OOIECTBEHHBIE W TOCYJAapCTBEHHBIE TOTPEOHOCTH, U
BKJTFOYAIOT JTMYHOCTHBIC, METANIPEIMETHBIC W TIPEIMETHBIC PE3yJIbTaThl OCBOCHUS
peaMeTa.

JIMYHOCTHBIX PE3YJIbTATOB:
Oco3HaHue cBoeH HACHTUYHOCTU KaK TIpaXIaHWHa CTpaHbl, YJICHA CCMBbHU,

ATHUYECKOUN M PEIUTHO3HOM TPYIIIbL, JOKAJIbHOW U PETHOHAIBHON OOIIHOCTH;
2. OcBoeHNE T'YMaHUCTHYECKUX TPAJULUNA U HEHHOCTEH COBPEMEHHOTO OOLIECTBA,

YBaXEHUE NPAB U CBOOOJ YETIOBEKA;

3. OcMbICIE€HHE COIMAIBHO — HPABCTBEHHOI'O OMNbITA MPEAMIECTBYIOLIIMX
MIOKOJICHUH, CHOCOOHOCTh K ONPENEICHUI0 CBOEH MO3UMIMU U OTBETCTBEHHOMY

MOBEJICHUIO B COBPEMEHHOM OOIIECTBE;
4. IloHnMaHue KyJIbTYPHOTO MHOTOOOpa3usi CBOETO Kpas, YBAKCHUE K KYJIBTYype

CBOCTO U IPYIruX HAPOJ0OB, TOJICPAHTHOCTD.

Hpe)]MeTHbIe pe3yJabTaThbl.

ILnanupyemMble IpeIMEeTHbIE Pe3YVJIbTATHI 0CBOEHHS Y4e0HOI0 Kypca.

B pe3yabtare u3yueHuss y4uyeOHOro mpeaMera «XuUMHS» HA YPOBHe
cpeaHero oouero o0pa3zoBaHus:
BoinyckHuK HA 0230BOM YPOBHE HAYUMTCS:
pacKkpeiBaTh Ha TMpPUMEpPAX pPOJb XUMHUHM B (POPMHUPOBAHUU COBPEMECHHOM
HAay4YHOUW KapTUHBI MUpPA U B MPAKTUUYECKON JIESITEILHOCTH YETIOBEKa;
JEMOHCTPUPOBATh Ha MpPUMEpPax B3aUMOCBS3b MEXKAY XUMUEH U JAPYTUMH
€CTECTBEHHBIMU HAaYKaAMU;
pacKkpeiBaTh Ha MpHUMEpax IMOJOXKEHUS TEOPUM XHUMHUYECKOTO CTPOSHHS

A.M. bytneposa;



noHuMath ¢pusudeckuii cMoica [lepuoguueckoro 3akona J[.1. MenneneeBa u Ha
€ro OCHOBE OOBSCHATH 3aBHCUMOCTb CBOWCTB XHMHYECKHX DJIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB OT IEKTPOHHOTO CTPOSHHS aTOMOB;

00BSICHITH IPUUYUHBI MHOT000pAa3Usl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUM
00 UX COCTaBe U CTPOCHUU;

MPUMEHSTH TMpaBHJIA CUCTEMATHUYECKOW MEXAYHAPOAHON HOMEHKIATyphl Kak
CpeACTBa pa3InyeHus U UACHTU(UKAIIUYA BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

COCTaBJISITb MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIBI OPraHUYECKUX BEILIECTB
Kak HocuTenaed uHGOpMAIMM O CTPOSHMHM BEIECTBA, €ro CBOMCTBaX W
MPUHAJJICKHOCTH K OMPEACICHHOMY KJIacCy COCIMHEHUN;

XapaKTepU30BaTh OPraHMUYECKHUE BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOICTBAM,
yCTaHaBIIUBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXY JTaHHBIMU
XapaKTEePUCTUKAMH BEIIECTBA;

MPUBOJINTL TPUMEPHl XHMHYECKUX PpEaKIUui, PacKpHIBAIOIINX XapaKTEepPHbBIC
CBOMCTBAa THIIMYHBIX MPEICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB C IEJIbIO
UX UASHTU(HUKAIIMN U O0OBSICHEHHS 00J1aCTH MPUMEHCHHUS;

MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XHMHYECKUX PEaKIMi Ha OCHOBE
3HAHUW O THMAX XUMHUYECKOM CBSI3M B MOJIEKYJIaX PEAreHTOB UM MX PEAKIMOHHOU
CIIOCOOHOCTH;

HCTIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XHUMHYECKHUX CBOMCTBAaX BEIIECTB
17151 0€301aCHOTO NMTPUMEHEHHS B MPAKTUYECKOU JIeITeTbHOCTH;

MPUBOJAUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BaHUS MPOAYKTOB MepepadoTKu
He(TH U MPUPOAHOTO Ta3a, BHICOKOMOJEKYJSIPHBIX COEIUHEHHM (MOJUATUIICHA,
CHUHTETUUYECKOr0 KayuyyKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OIBITHI MO PACIO3HABAHWIO OPraHMYECKUX BEIIECTB: TIIMIIEPHHA,
YKCYCHOM KHCIIOTBHI, HEMPENENbHBIX >KUPOB, TIIIOKO3bI, Kpaxmala, OEJIKOB — B
COCTaBe MHUILEBBIX MPOJAYKTOB U KOCMETUUYECKUX CPEJICTB;

BIIaJICTh TMpaBUWJaMH M TpueMaMu Oe30macHOM paboThl C XUMHUYECKHMH

BEILIECTBAMU U TA0OPATOPHBIM 000PYI0BaHUEM;



YCTaHABIIUBaTh 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEeaKIuu U CMELICHUS
XUMHUYECKOTO PABHOBECUS OT PAa3IUYHBIX (PAKTOPOB C LEIbIO OMpeeiIeHuUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUUECKUX TTPOLIECCOB;

MPUBOAUTH MIPUMEPHI TUAPOIN3A COJEH B MOBCETHEBHOM KU3HU YEIIOBEKA;

MPUBOAUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUNA B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATETbHOCTH OPraHU3MOB;

NPUBOJAUTHL TMPUMEPHl XUMHYECKHX pEaKIui, pacKphIBAIOIMIKUX  OOIIHe
XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — METAJJIOB U HEMETAIIIOB;

MPOBOJIUTH PAcUEThl Ha HAXOXKIAEHUE MOJEKYJISIpHON (HOpPMYIBI YTIIEBOIOPOIA
MO MPOAYKTAaM CTOpPaHUS U MO €r0 OTHOCUTENIBHOU MJIOTHOCTH U MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB;

BIIQJIETh TpaBUJaMH 0e€30MacHOTO OOpallleHus] C €IKUMHU, TOPIOUYUMH H
TOKCHUYHBIMH BEIIECTBAMU, CPEACTBAMHU OBITOBON XUMUU;

OCYHIECTBJISITh ~ MOUCK  XMMHYECKOM  HMHpOpMaIlMu MO  Ha3BaHUSAM,
uaeHTu(PUKaTopaM, CTPyKTypHBIM (GOpMYJiaM BEIECTB;

KPUTUYECKU OIICHUBATh W WHTEPIPETUPOBATH XUMHUYECKYI0 HHGPOPMAIHIO,
COJIEpKalllylocsl B COOOIIEHUSIX CPEICTB MaccoBOM uH(opManuu, pecypcax
NuTtepHeTa, HAYYHO-TIOMYJISIPHBIX CTAaThIX C TOYKHU 3PEHHUS €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTU B IIEJISIX BBIABICHUS OIIMOOYHBIX CYXICHUH U (POpMHUPOBAHUS
COOCTBEHHOH MO3UIINY,

NpEACTaBIATh MYyTH PEIICHUs TJIO0adbHBIX MpoOJieM, CTOSIUX Mepes
YeJIOBEUYECTBOM: IKOJIOTUYECKUX, IHEPIeTUUYECKUX, CHIPHEBBIX, U POJIb XUMHUU B
pEIIEHUHU 3TUX TTPOOIIEM.

BorinyckHuK HA 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUTHCS:

WUTIOCTPUPOBATh HAa MpHUMEPAX CTAHOBJIEHUE U HSBOJIOIUI0 OPraHUYECKOU
XUMUU KaK HaAyYKH Ha Pa3IUYHbIX HCTOPUUYECKUX TAMaX €€ pa3BUTHUS,

UCIIOIB30BaTh METOJbl HAyYHOTO TIO3HAHUS NPHU BHIIOTHEHUU MPOEKTOB H
y4eOHO-HCCIIeIOBATENIbCKUX 3a/1a4 IO U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJTYyUYEHHUS U

pacimo3HaBaHA OPraHM4YCCKUX BCIICCTB,



OOBSICHSITh MPUPOAY U CIIOCOOBI 00pa30BaHUSI XMMUYECKOU CBSA3U: KOBAJIGHTHOU
(moNsipHOM, HEMOJNSPHOM), MOHHOM, METATMYECKOW, BOJOPOJAHON — C IIEJIbIO
OTnpeieNIeHUs] XUMUYECKONM aKTUBHOCTHU BEIIECTB;

YCTaHABIIUBATh FEHETUUYECKYIO CBSI3b MEXY KIacCaMH OPraHUYECKUX BELIECTB
JUIsi OOOCHOBaHMSI TMPUHIIMIUATBLHON BO3MOXKHOCTU TOJYUYEHHUS] OPraHUYECKHX
COEIMHEHUH 3aIaHHOT0 COCTaBa U CTPOCHUS;

YCTaHABIIUBaTh B3aUMOCBS3W MEXAy (akTaMd U TEOpHUEH, NPUUYUHOU U
CJIEJICTBUEM TPU aHAIIU3E MPOOJEMHBIX CUTyalluid U 0OOCHOBAHUU MPUHUMAEMBIX
PELIEHU Ha OCHOBE XUMUYECKUX 3HAHUN.

BorinyckHMK Ha Yriry0JIEeHHOM YPOBHE HAYYUTCS:

pacKpbiBaTh Ha NpUMEpax poidb XUMUU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpa U B MPAKTUYECKOUN JEATEIIbHOCTH YEJIOBEKa, B3AMOCBS3b
MEXy XUMHUEN U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

WUTIOCTPUPOBATh HAa MpHUMEPaX CTAHOBJIEHUE U HSBOJIOIUI0 OPraHUYECKOU
XUMUU KaK HaAyYKH Ha Pa3IUYHbIX HCTOPUUYECKUX TAMaX €€ pa3BUTHUS,

YCTaHABIIUBaTh MPUYMHHO-CJICICTBEHHbIE CBSI3U MEXIY CTPOCHHUEM AaTOMOB
XUMUYECKUX JJIEMEHTOB U MEPUOJUYECKUM H3MEHEHUEM CBOMCTB XHMHYECKUX
AJIEMEHTOB W HUX COCJAMHEHUW B COOTBETCTBUU C TOJIOKEHUEM XUMHUYECKHUX
AJIEMEHTOB B MEPUOIUUECKON CUCTEME;

aHaJM3UPOBATH COCTaB, CTPOEHUE M CBOWCTBA BEIIECTB, MPUMEHSS MOJOKEHUS
OCHOBHBIX XHMHYECKUX TEOPUM: XUMHUYECKOTO CTPOCHHSI OpPraHMYECKUX
coequHeHun  A.M. bytnepoBa, CTpoeHMsT  aToMa, XWMHYECKOM  CBA3H,
ANEKTPOJIUTUYECKON JUCCOLMAIIMU  KHUCIOT YW OCHOBAaHUW; yCTaHABIUBAaTh
MPUYUHHO-CJICICTBEHHBIE CBA3U MEXIY CBOMCTBAMM BEIIECTBA U €rOCOCTABOM U
CTPOCHHEM;

MPUMEHSTH TMPaBUJIA CUCTEMATHUYECKOW MEXAYHAPOAHON HOMEHKIATyphl Kak
CpEACTBa pa3InyeHus U UACHTU(UKAIIUHA BEUIECTB 110 UX COCTaBY U CTPOCHHUIO;

COCTaBJISITb MOJIEKYJISIPHbIE M CTPYKTYpHBbIE (OPMYJIbl HEOPTraHUYECKUX U
OpraHUYECKUX BELIECTB KaK HOCHUTENed MH(OpMalMi O CTPOCHUU BEIIECTBA, €T0

CBOMCTBAX U MPHUHAIJICKHOCTH K OIIPCACIICHHOMY KJIACCy COCHHHCHHﬁ;



OOBSICHSITh MPUPOAY U CIIOCOOBI 00pa30BaHUSI XMMUYECKOU CBSA3U: KOBAJIGHTHOU
(moNsipHOM, HEMOJNSPHOM), MOHHOM, METATMYECKOW, BOJOPOJAHON — C IIEJIbIO
OTnpeieNIeHUs] XUMUYECKONM aKTUBHOCTHU BEIIECTB;

XapakTepu3oBaTh (PU3NUYECKHUE CBOMCTBA HEOPTraHUYECKUX M OPraHUYECKUX
BEILIECTB M YCTAHABJIMBATH 3aBUCUMOCThH (DM3UYECKUX CBOMCTB BEUIECTB OT THUIIA
KPUCTAUIMYECKON PELIETKY;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B W3MEHEHUM XHMHYECKUX CBOMCTB
MPOCTBIX BEIIECTB, BOJAOPOJAHBIX COEAUHEHHM, BBICIINX OKCHIOB U TUJIPOKCUJIOB;

MPUBOJAUTH TPUMEPhl XMMHYECKUX PEAKIHM, PaCKpPBIBAIOUIUX XapaKTEpHbIC
XUMHUYECKUE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB HM3YUYECHHBIX
KJIACCOB C IEJIbI0 UX UACHTU(DUKAIIMKU U O0OBSICHEHUS 001aCTH TPUMEHEHHS;

OMpEeNeNATh MEXaHU3M pPEaAKIMU B 3aBUCUMOCTU OT YCIOBUI NpPOBEACHUS
peaKIMu U MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX PEAKIHUi Ha
OCHOBE THIIA XUMUUYECKOU CBS3U U AKTUBHOCTU PEAreHTOB;

YCTaHABIMBAaTh 3aBUCUMOCTh PEAKIMOHHONW CIIOCOOHOCTHM OpPraHMYECKUX
COCIMHEHUN OT XapakTepa B3aWMMHOTO BJIUSHUS aTOMOB B MOJIEKYJIaX C LEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINY;

YCTaHABIIUBaTh 3aBHUCUMOCTh CKOPOCTH XHMHYECKOM pEeaKIuu U CMELICHUS
XUMHUYECKOTO PABHOBECUSI OT Pa3IUYHBIX (PAKTOPOB C LEIbIO OMpeAeIeHuUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUSI XUMHUUECKUX TIPOLIECCOB;

YCTaHABIIUBaTh TEHETUYECKYIO0 CBA3b MEXIY KIaccaMl HEOPTraHUYECKUX M
OpraHUYECKUX BEHIECTB Ji1 OOOCHOBAaHUS NPUHIUIUATIBHOW BO3MOXKHOCTHU
MOJIyYEHUS] HEOPTAaHMYECKUX M OPTaHMYECKUX COCJAMHEHUN 3aJlaHHOTO COCTaBa U
CTPOCHHS;

noAOUpaTh PpPEAreHThl, YCIOBHS U  ONPEACNSATh MOPOAYKTHl  pPEaKiuii,
MO3BOJIIONIUX  peaau3oBaTh JIAOOPATOPHBIE W  MPOMBIIUJIEHHBIE CIOCOOBI
MOJIYYEHHUS BaXKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB;

OMpEeNEeNATh XapaKTep Cpelbl B pe3yJbTaTe TUIAPOJIM3a HEOPTraHUYECKUX U

OpraHn4CcCKUXx BCIOCCTB MW IIPHUBOAWTbL IIPHUMCPBI THAPOJIH3a BCIICCTB B



MOBCEIHEBHON JKM3HM YENOBEKa, OMOJIOTMYECKUX OOMEHHBIX TMpoleccax u
MPOMBIIIJIEHHOCTH;

MPUBOAUTH MPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUNA B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATETLHOCTH OPraHU3MOB;

O00OOCHOBBIBaTh  MPAKTUYECKOE  HCMOJIb30BAHHE  HEOPraHUYeCKUX U
OpraHUYECKUX BEIIECTB U UX PEAKIINI B IPOMBIILICHHOCTU U OBITY;

BBITIOJIHATh XUMHUYECKHM HKCHEPUMEHT MO0 PACHO3HABAHUIO U TMOJYYEHUIO
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KiIaccam
COCIMHEHU, B COOTBETCTBUU C IMpaBWIaMU U IpueMaMu 0e30macHOM paboThl C
XUMUYECKUMU BEIIECTBAMHU U J1a0OPATOPHBIM 000pYI0BaHUEM;

MPOBOJIUTH PacyeThl HA OCHOBE XMMHUYECKHX (POPMYT M ypaBHEHUM peaKIUid:
HaXOXJICHUE MOJICKYJSIPHOM (OpMYJNbI OpPraHMYECKOro BeIlecTBa IO €ro
IJIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, WU IO
MpPOAYKTaM CrOpaHus; pacyeThl MaccoBOM Joiu (Macchl) XHUMHYECKOTO
COEIMHEHUS B CMECH; pacueThl Macchl (00bemMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB
peaKkiuu, €clii OJHO W3 BEIIECTB JaHO B HU30BITKE (MMEET MPUMECH); PacUeThl
MacCOBOM WM OOBEMHOM JOJM BBIXOJa MPOJAYKTa PEAKIUMU OT TEOPETUUECKHU
BO3MOXKHOI'0; pacyeThl TemioBoro 3¢@exra peakiuu; pacueTbl O0O0bEMHBIX
OTHOILIEHUM Ta30B TMpU XUMHUYECKHX PEAKIUAX; pacueTbl Macchl (00bema,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEeaklMH, €Cld OJHO U3 BEIECTB JIaHO B BUJE
pacTBOpa ¢ ONPEICIICHHOM MAacCOBOM 10JIEH pACTBOPEHHOI'O BEIIECTBA;

MCIIOJIB30BaTh METOJIbl HAYYHOTO TMO3HAHUS: aHAIU3, CUHTE3, MOJEIUPOBAHUE
XUMUYECKUX MPOILIECCOB U SIBICHUI — MPU PEIICHUU YYEeOHO-HCCIIEeI0BATEIHCKUX
3a/lad MO M3YYEHUIO CBOWMCTB, CHOCOOOB TMOJYYEHUS U Ppaclo3HABAHUS
OpraHUYECKUX BEIIECTB;

BIIQJIETh TpaBWJaMH 0e30MacHOTO OOpallleHHs] C €IKUMHU, TOPIOUYMMH U
TOKCHUYHBIMH BEIIECTBAMU, CPEACTBAMHU OBITOBON XUMUU;

OCYHIECTBJISITh ~ MOUCK  XMMHYECKOM  HMHpOpMaIlMu N0  Ha3BaHUSAM,

uaeHTu(PUKaTopaM, CTPyKTypHBIM (GOpMYJiaM BEIECTB;



KPUTUYECKU OIICHUBATh W HWHTEPIPETUPOBATH XUMHUYECKYIO HHPOpMAIUIO,
collepKalllyrocss B COOOLIEHUSIX CPEICTB MacCoOBOM HMH(pOpMAaLMH, pecypcax
NuTtepHeTa, HAYYHO-NIOMYJISIPHBIX CTAaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTU B IIEJISIX BBIABICHUS OIIMOOYHBIX CYXICHUH U (POpMHUPOBaHUS
COOCTBEHHOH MO3UIINY,

YCTaHABIIUBaTh B3aUMOCBS3M MEXAy (akTaMd U TEOpHUEH, MNPUUYUHOU U
CJIEICTBUEM TPU aHAJIU3E MPOOJEMHBIX CUTyalluid U 0OOCHOBAHUU MPUHUMAEMBbIX
pelieHni Ha OCHOBE XMMHUUYECKUX 3HAHUM;

NpEACTaBIATh MYyTH PEIICHUs TJIO00adbHBIX MpoOJieM, CTOSLUX Mepen
YeJIOBEUYECTBOM, M  TMEPCIEKTUBHBIX HANpaBICHUW PAa3BUTHUS  XUMHUYECKUX
TEXHOJIOTUM, B TOM YMCJI€ TEXHOJOIMHA COBPEMEHHBIX MATEPUATIOB C PA3IMYHOU
(YHKIIMOHAIBHOCTBI0, BO30OHOBIISIEMBIX HCTOYHHKOB CBIPbs, MEPEepadOTKU U
YTUIN3AIUU TPOMBIIIIIEHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHuMKk Ha Yriay0JeHHOM YpPOBHe TOJYYUT BO3MOKHOCTH
HAYYHMTHCH:

dbopmynupoBaTh  LI€NIb  HUCCIAENOBAaHMS,  BBIIBUTaTh U IPOBEPSATH
AKCHEPUMEHTAIBHO THIOTE3bl O XMMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
cocTaBa M CTPOCHHS, UX CIIOCOOHOCTHM BCTyMaTh B XUMHUYECKUE pEaKIUHU, O
XapakTepe U MPOAYKTaX Pa3IMUHbIX XUMUYECKUX PEaKIUi;

CaMOCTOSITEJIbHO TUJIAHUPOBATh M MPOBOJAUTH XUMUUYECKUE SKCIEPUMEHTHI C
coOJioicHueM MpaBui 0Oe30macHo paboThl ¢ BellecTBaMU M J1aOOpPaTOPHBIM
000py10BaHUEM;

MHTEPIPETUPOBATh JIAHHBIE O COCTaBE€ W CTPOCHUU BEIIECTB, MOJYYCHHBIE C
MOMOIIIBI0 COBPEMEHHBIX (PUZUKO-XUMUYECKUX METOJIOB;

OMUCHIBATh COCTOSIHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUUYECKUX MPEJCTABICHUI O CTPOEHUM aToMa il OObSICHEHUS PE3yIbTAaTOB
CIIEKTPAJIbHOTO aHaJIN3a BEIIECTB;

XapaKTEepU30BaTh POJb A30TOCOAEPKAIMMNX TETEPOLMKINYECKUX COETUHEHUN U

HYKJICMHOBBIX KUCJIOT KaK BaKHEHIITNX OMOJIOTHYECKH aKTHBHBIX BCIICCTB,



IIPOrHO3HUPOBATH BO3MOXHOCTB IMPOTCKaHUA OKHCIUTCIBHO-
BOCCTAaHOBHUTCJIIBHBIX pCaKHHﬁ, JICKaIIuX B OCHOBC IMPUPOAHBIX )51

IMPOU3BOACTBCHHBIX ITPOLUCCCOB.

II. OCHOBHOE COAEPXAHUE NPEIMETA «XUMMWSA»
10 kiacce (35 yacoB)
ba3oBrlil ypoBeHb

OCHOBBI OPraHNYeCcKOil XUMHUH
[TosiBnEeHHE M pa3BUTHE OPraHMYECKOM XMMHUU Kak Hayku. [IpeamMer opranndeckoit

XUMHAHU. MeCTO 1 3HaUeHUE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOEHHE KaK MOPSAOK COCIMHEHUS aTOMOB B MOJIEKYJE COTJIACHO
UX BaJCHTHOCTU. (OCHOBHBIC TMOJOKEHHUS TEOPUU XUMHUUYECKOTO CTPOCHUS
oprann4eckux coeauHeHuii A.M. bytnepoBa. YTepOoIHbId CKEJIET OPraHudYeCcCKOu
MOJIEKyJIbl. KpaTHOCTh XMMHMYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTB OT
XUMHAYECKOTO CTpOCHUS MoOJaeKyl. M3omepus u wuszomepsl. [lonstue o
dbyHkiuoHansbHOM  rpymnme.  [IpuHnunsl  ki1accuuKauM — OpPraHUYECKUX
coequHeHu. CHucTeMaTHyecKas MEXKIYHApOJHAas HOMEHKJIaTypa W MPUHIUIIBI
0o0pa3oBaHUs HA3BAHUN OPTraHUYECKUX COCTUHEHUHN.

Ankanbl. Cmpoenue monekyavt memana. ['OMOTOTMYECKUN PAN alTKaHOB.
I'omonoru. Homenknarypa. M3omepust yriaepoaHoro ckeiera. 3aKOHOMEPHOCTH
M3MeHeHUs (PU3NYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpe METaHa U
ATaHa): peakinM 3aMelleHus (raJoreHUPOBaHUE), NETHAPUPOBAHUS KAK CIIOCOOBI
MOJYy4YECHUSI BAKHEUIINX COCAMHECHUN B OPraHUYECKOM CUHTE3e. I'OpeHHne MmeTaHa
KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB Te€IUIa B MPOMBIIUIEHHOCTH U OBITY.
Haxoxaenue B npupojie 1 IPUMEHEHUE AJIKAHOB. [loHAamue o yukioaikauax.

Ankensl. Cmpoenue monekyavt smuiena. 1'OMOJOTUYECKUN Psifl AIKEHOB.
Homenkiarypa. M3omepust yraepogHoro CKeleTa W MOJIOKEHUS KPAaTHOM CBSI3U B
MojeKyide. XHUMHUECKME CBOMCTBa (Ha TMpuUMepe OTUJICHA): peaKuu
MPUCOETUHEHUS (ramoreHupoBaHuUe, euopuposaHue, rUJpaTanus,
2UOpo2ano2ceHUposanue) Kak crnocod monydeHus: (QyHKIIMOHAIBHBIX MPOU3BOIHBIX

YTJIIE€BOAOPOJA0B, TOPCHUS. HOJ’II/IMCpI/IBaHI/IH 9THUJICHA KaK OCHOBHOC HaAIIPAaBJICHUC



€ro ucmnojb3oBaHud. [lonuATUIEH KaK KPYMHOTOHHAXKHBIA MPOAYKT XUMUUYECKOTO
npou3BojicTBa. [IpumMeHenue >TuiieHa.

Ankaauensl u kayuyyku. [loHartre o0 ankaaueHax Kak YrieBOJOpPOJAX C
IByMsI JBOMHBIMU CBsi3samu. l[lonmumepuszanus nuBuHuna (Oyraguena-1,3) kak
Ccroco0 MOJyYeHHsT CHHTETHYECKOro Kaydyka. HaTypanbHbIl M CHHTETHYECKHUI
Kayuyku. Bynkanusanus kaydyka. Pe3una. IIpumeHenne kaydyka U pe3uHBL.

Ankunsl. Cmpoenue monexynvl ayemuiena. I OMOIOTHYECKUN Psijl alIKMHOB.
Homenkiarypa. M3omepust yraepoaHoro CKeleTa W MOJIOKEHUS KPaTHOM CBSI3U B
MojeKyide. XHUMHUECKHE CBOMCTBA (HA TmMpUMeEpe alleTWUJIEHA): peakiuu
MIPUCOETUHEHUS (ramoreHupoBaHuUe, euopuposaHue, rUJpaTanus,
2UOPOo2ano2ceHUposanue) Kak crnoco0 MOoJyuyeHUs MOJMMEPOB U JIPYTUX MOJIE3HBIX
MpoaAyKTOB. ['opeHue aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO MIaMEHU
JUTSL CBApKH M pe3Ku MeTasuioB. [IpruMeneHne areTuneHa.

Apenbl. beH305l Kak TMpeACTaBUTENb apPOMATHUUYECKUX YTIJIEBOIOPOIOB.
CmpoeHnue Mmonexyavl 6OeH3oi1a. XVUMHYECKHE CBOMCTBA: pEaKIUU 3aMeElICHUS
(ramoreHUpoOBaHUE) Kak CHOCOO0 TOJYYEHUS] XUMHUECKUX CPEJICTB 3alUTHI
pacTeHuid, mpucoeAuHeHus (THAPUPOBAHUE) KAK JTOKA3aTEIbCTBO HEMPEIEIbHOIO
xapakTepa 0enzoia. Peakius ropenus. [Ipumenenue 6eH3ona.

Crouptel. Kiaccuduxanus, HoMeHKIATypa, U30MepHsi CIUPTOB. MeTaHon U
ATAHOJI KaK MPEICTaBUTENU MpPeAeIbHbIX OJIHOATOMHBIX CHUPTOB. XUMHUYECKHUE
CBOMCTBa (Ha MpUMeEpe METAaHOJa W ATaHOJA): B3aMMOJECUCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHUS HaIu4us TUAPOKCOTPYMIIBI, peakius c
rajioreHoBOJOpOJAaMHU KaK CrocOo0 MOJTy4YeHHs] PaCTBOPUTENEH, AeruapaTaius Kaxk
cnoco0 ToONIydeHUs dTWieHa. Peakiusi ropeHus: CHUPTHI Kak TOIUIUBO.
[Ipumenenue MetaHoja W d3TaHojda. DU3HOIOTHMUECKOE JCHCTBUE METaHOJa U
ATaHOJIA Ha OPTraHU3M YeJIOBeKa. DTUJICHTJIMKOJb U TIULEPUH KaK MpeACTaBUTENN
MpeaeabHbIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakiusi HA MHOTOATOMHbIE
COUPTBI W €€ TMpPUMEHEHHE [JIsi paclo3HaBaHHWS TJIUIEPUHA B COCTaBe
KOCMETHYEeCKUX cpeacTB. [IpakTuyeckoe NpPUMEHEHUWE OSTUJICHIJIMKOIS U

TJIUIEpHHA.



®enon. CtpoeHue Monekyibl (eHona. BzaumHnoe enusHue amomos 6
Monexyne ¢henona. Xumuueckue ceoUCmMEa. 83auUMoOOelicmeue ¢ HAmpuem,
2uopokcuoom Hampus, opomom. Ilpumenenne deHoa.

Anpnerunpl. Metananb (opMmanpiaerus) U 3TaHadb (aleTalbAeTHl) Kak
MpEACTABUTENIN  TMPENENbHBIX  aldbAeruaoB. KauecTBEeHHbIE peakluu  Ha
KapOOHWJIbHYIO Tpynmy (peakuus «cepeOpsHOro 3epKaja», B3aUMOJIEUCTBUE C
ruapokcugoM meau (II) m ux npumeHeHue s OOHAPYXKEHUSI MPEAEIIbHBIX
albJACTUIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHUYHOCTH aJIbJIETHU/IOB.
[Ipumenenue hopmanbpaeruaa u aneraibaeruia.

KapOoHoBbIe KUCTOTBI. YKCYCHAs KUCJIOTa KaK MPEICTaBUTENb MPEAeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOICTBa (Ha mpuMepe
YKCYCHOM KHUCJIOTBI): PEAKIIUU C METAJIJIAaMH, OCHOBHBIMH OKCHUJIJAMH, OCHOBAaHUSIMU
U COJSIMH KaK TOATBEPXKIACHUE CXOJICTBA C HEOPraHMYECKUMH KHUCIOTaMHU.
Peaknus stepudukanum kak cnocod mojiydeHus cioXHbIX 3¢upoB. [Ipumenenue
YKCYCHOU KUCHOTHIL. [IpefcTaBienne o BoICIINX KAPOOHOBBIX KUCITOTAX.

Cnoxupie d3pupsl  u  kupbl. CroxHble 3QUPBl KaK  MPOIYKTHI
B3aUMOJICHCTBUSL KApOOHOBBIX KHUCIOT CcO cnupTamu. [IpuMeHeHue CIoXHBIX
3¢upoB B muleBo U napdroMepHON MPOMBINUIEHHOCTU. JKUPBl KaK CIOKHbBIC
3(UphI TIUILEpUHA U BBICHIUX KapOOHOBBIX KHUCJIOT. PacTuTenbHbIE U KUBOTHBIE
KUPBL, UX cocTaB. Pacmo3HaBaHHWE pacCTUTENbHBIX J>KUPOB HAa OCHOBAHUM HX
HeTpeaenpHoro xapakrepa. [Ilpumenenue xxupoB. [ uapoau3 Wiv OMbIIIEHUE KUPOB
KaK Croco0 MPOMBIIUICHHOTO TMOJYYeHUS! COJIEH BBICIIMX KapOOHOBBIX KHUCIOT.
Mpbu1a Kak coJid BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBa MbLIA.

VYrnesoasl. Knaccudukarus yriaeBogoB. HaxoxkaeHue yriieBoloB B
npuposie. [mroko3a kak anpaerugocnuptT. bpokenue riaroko3el.  Caxapo3sa.
Tuoponuz caxaposzwi. Kpaxman u 1eiir0i03a Kak OMOJIOTMYECKHE MOJIUMEPHI.
XUMUYECKHE CBOMCTBA Kpaxmajaa ¢ LeJUII0JIO3bl (TUIPOJIN3, KaueCTBEHHas
peakiusi ¢ MoJ0M Ha KpaxMall U €€ NMPUMEHEHUE Jid OOHapyXKeHUs Kpaxmalia B
npoayktax nutanus). [I[pumenenue u 6mosiorudyeckast poyib yrieBonioB. [lonstue

00 HCKYCCTBCHHBIX BOJIOKHAX Ha IPUMEPC all€TATHOT'O BOJIOKHA.



Nnentudukarus opraHu4ecKuxX COeUHEHUN. [ enemuyeckas cési3b Mexicoy
Kiaccamu — OpeaHudeckux coeouHenuu. TUMBl XUMHYECKHUX peakiuil B
OPraHUYECKON XUMHUM.

AMUHOKUCITOTHI U Oenku. CocTaB U HOMEHKIJIAaTypa. AMUHOKHUCIOTHI Kak
amdortepHble opraHuyeckue coeauHenus. llenTugHas cBa3b. buonoruueckoe
3HAYEHUE O-aMUHOKUCIOT. OONacTd NPUMEHEHUST aMUHOKHUCIOT. benku Kak
npupojiHbie ouononumepsl. CocTaB U cTpoeHHUE OeNKoB. XMMHUUYECKUE CBOWMCTBA
OenKkoB: TUAponu3, JeHarypauus. OOHapyxkeHUe O€JIKOB TMpU  MOMOIIU
KaueCTBEHHBIX (I[BETHBIX) peakiuid. [IpeBparenus OeNKOB MUIIM B OpraHU3ME.
buonornyeckne GpyHKIMN OEIKOB.

TeopeTnueckne 0OCHOBBI XUMHHU
Crpoenune BemectBa. CoBpeMEHHasi MOJIENb CTPOEHUS aTOMa. DJIEKTPOHHAS

KOH(Urypanus atoma. OcrogHoe u 8030)HcOeHHbIe COCMOSAHUSA
amomos. Knaccupukanusi XUMUYECKUX DBIEMEHTOB (S-, p-, d-2JI€eMEHTHI).
OcoOEHHOCTH CTPOEHHUS JHEPreTHUYECKUX YpPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepunonuueckas cucrema xumudeckux snemMeHToB /(.M. MenneneeBa. @uznueckui
cmbich [lepuonmueckoro 3akona [[.M. Menneneesa. [IpruamHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUW M0 NEPUOJAM W TPYMIaM.
DJIEKTpOHHASI TPUPOJA XHMHUYECKON CBSA3U. OJIEKTPOOTPULIATEIBLHOCTH. BUab
XUMUYECKOU CBSI3M (KOBAJEHTHAsl, HMOHHAS, METa/lIMuecKas, BOJOpPOJHAs) U
MeXaHU3MbI ee obOpaszoBanus. Kpucmaniuueckue u amopguole ewyecmea. Tunwi
KPUCMAIUYECKUX peulemox (amomMHas, MOAEKVIAPHAS, UOHHAS, MEeMAlluyecKas).
3asucumocms  puzuueckux ceoucme eewecmea Om Muna KpUCmMaiiudyeckou
peuwiemku. [IpuunHbl MHOrOOOpa3us BEUIECTB.

XuMuueckue peaknuu. ['oMoreHHble U rereporeHHsle peakiuu. CKOpOCTh
peaKkiiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJBI PEArHPYIOIINX
BEIIECTB, KOHIIEHTPALlMM pEArHupYIOIIMX BELIECTB, TEMIIEPATYphl, IUIOMIAIH
PEaKIHOHHON TMOBEPXHOCTH, HAIW4UsA KaTtanu3zatopa. Ponp kaTaam3aTopoB B
MPUPOJIE U MPOMBIIUICHHOM Npou3BOACTBE. OOpaTUMOCTh peakiuil. XUMUYECKOe

paBHOBECME U €ro CMENIEHHWE TMOJ] JEWCTBHEM pa3lUyHbIX (PAKTOpPOB



(KOHIEHTpallUs PeareHTOB WJIX MPOAYKTOB PEAKIIMHU, IaBICHUE, TEMIIepaTypa) s
co31aHus OITUMAJIEHBIX yCIOBUH MPOTEKaAHUS XAMHYECKHAX
MpoIeccoB. Jucnepcuvle cucmemsl. Illonamue o Koaioudax (301u, 2enu).
HUcmunnvie pacmeopwvi. Peakiium B pacTBOpax JJIEKTPOJIUTOB. pH pacTBOopa Kak
MoKa3aTelnb KHUCIOTHOCTH cpeanl. [maponn3 coneil. 3HadyeHHWE THAPOJIHM3a B
OuoNorndyeckux  OOMEHHBIX  mporeccax. OKUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakiuy B TPUPOJE, NPOU3BOJCTBEHHBIX IMpOIECCaX MU KU3HEACITEILHOCTH
oprann3MoB. OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTBHIX BEIIECTB —
METAJJIOB TJIABHBIX W MOOOYHBIX MNOATPyHI (MeIb, Kejie30) U HEMETaJIoB:
BOJIOPOJIa, KUCIOPOJa, TaJOreHOB, Cephl, a3ora, (ocdopa, yriaepona, KpemMHUS.
Koppo3usi MetamioB: BUIBI KOPPO3HWH, CIIOCOOBI 3alllMThl METAUIOB  OT
KOPPO3HH. DNeKmpoau3 pacmeopos u pacniasos. llpumenenue s1ekmponu3a 6

NPOMBIUUIEHHOCMU.

XMMHUS U KU3Hb

Hayunpie wmeronpl mno3HaHuss B XUMHUM. VICTOYHHKM  XUMHYECKOU
unpopmanuu. Ilouck wuHpOpManuu 1O Ha3BaHUSIM, UACHTU(DUKATOPAM,
CTPYKTypHbIM  (dopmynam. MojenupoBaHue XUMHUYECKUX TMPOIECCOB U
SABJICHUU, XUMUYECKUU AHANU3 U CUHME3 KAK METOJIbl HAyYHOT'O TO3HAHUS.

Xumust u 37g0poBbe. JlekapctBa, (¢epMeHTh, BHUTaAaMHUHBI, TOPMOHBI,
MHHEpaiabHble BOJABL. [IpoOGieMpbl, CBsA3aHHBIE C IPUMEHEHHUEM JIEKapPCTBEHHBIX
npenapaToB. Bpeanbie TpUBbIYKY U (DaKTOPHI, pa3pylIaloNIe 310pOBbe (KypeHUeE,
ynoTpeOJieHHe aikorofisi, HapkomaHus). PanuonaneHoe mnuTaHue. lluweswvie
0obasku. OcHO8bl NUUEBOU XUMULL.

XuMus B IMOBCETHEBHOM JKU3HU. Moromue u YUCTALINE
cpeactBa. Cpeocmea 60pbbbl ¢ ObIMOBLIMU — HACEKOMbBIMU.  Peneiienmal,
uncekmuyuovl. CpeicTBa JUYHON TUTHEHBI M KocMeTwku. [IpaBuna Oe3zomacHOMU
paboThI C €IKMMH, TOPIOYMMHU U TOKCUMYHBIMH BEIIECTBAMHU, CPEJICTBAMH OBITOBOM

XUMHUH.



XuUMUS U CEIbCKOE X03UCTBO. MUHEpaIbHBIE U OPTAaHUYECKHUE YIOOpEHHUS.
CpencTsa 3alIATHI PACTCHUMN.

Xumus u sHepretuka. [I[pupoaabie HCTOUHUKH yTIIeBOAOPOAOB. [Iprpoanblii
Y TOMYTHBIM HE(TAHOW Tra3bl, UX COCTaB M Hcnojb3oBaHue. CoctaB HeYTU U ee
nepepaborka. Hedremponyktel.  OxranoBoe  umcio  OensuHa. OxpaHa
OKpyXaromie  cpeabl  npu  HedTenepepaboTKe U TPAHCHOPTUPOBKE
HePTEenpOYKTOB. AJIbTEPHATUBHBIE UCTOYHUKH YHEPTHUU.

Xumust B cTtpoutenncTBe. llement. beron. [lombop onTuMaibHBIX
CTPOUTEIBHBIX MATEPUATIOB B IPAKTUYECKOMN AEATEIBHOCTH YETOBEKA.

XuMus ¥ 3KOJIOrUsl. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEU Cpelbl U €ro
nocieacTBusa. Oxpana ruapocdepsl, mouBbl, atMochepsl, Quopsl U (ayHbl OT

XUMHYCCKOI'O 3arpsa3HCHU].

II. TEMATHYECKOE IINTAHUPOBAHHUE
( B Tom uncie ¢ y4eTOM NPOrpaMMbl BOCIIHTAHNS)
10 KJIACC, 6a30Bblif ypOBeHb
(1 yac B HeeJII0)

Cpokn Tema KoJs-Bo yacos KoanuectBo
NPAKTHYECKUX
padoT
1-2 [Ipenmer opranuyeckoit Xumun | 2
Henens

3-6 | Teopus CTpOCHHS OpraHU4ecKux | 4
Hepens | coepuHeHud A. M. byrneposa

7-15 | YraeBoaopoasl M UX NPUpPOIHBIE | 9
HEACHA | YCTOYHUKH

16-30 | Kucnopoaconepxariue 15 2
HEICIA | coeAUHEHUA U UX HAXO0XICHUE B
YKUBOM IPUPOJIE

31-34 | AzoTconaepikaiye coeAuHeHus u | 4 1
HEIENA | gX HAXO0XKICHHUE B KUBOU

MpupoJie

HUTOI'O: 34 3

TEMATHYECKOE IINTAHUPOBAHHUE
( B Tom uncie ¢ y4eTOM NPOrpaMMbl BOCIIMTAHMSA)

10 KJIACC, 0a30BblIii ypoBeHb (1 yac B Hege110)




Ha3Banune tem

Oomree
KOJIHUYECTB
0 4YacoB

IIpakTH4yeckne padoThI

TEMA 1. IPEJMET OPTAHUYECKOHN XUMHUH

[Ipenmer oprannueckoi xumuu. [losiBraenue u
pa3BUTHE OPraHUYECKON XUMHH KaK HAyKH

1

MecTo 1 3HaYeHUE OPraHU4EeCKON XUMHUH B
CUCTEME €CTECTBCHHBIX HayK.

TEMA 2. TEOPUSA CTPOEHUSA OPT'AHU

YECKWX COEIUHEHUM (4u.)

XHUMHUYECKOE CTPOEHUE KaK MOPSIOK COCUHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
VYriepoaHslil CKeJIeT OpraHu4eCKON MOJIEKYJIBI.
KpaTHOoCTh XMMHUeCKOH CBA3H. TUIBI XUMUUECKUX
CBsA3€H B MOJIEKYJIAX OPraHUYECKUX COCAUHECHUN.

1

OcCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOEHHSI OPraHUYECKUX COeAUHEHUN A.M.
byrneposa.

3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUUYECKOTO
CTpoeHUs MOJIeKyJ. I30MepHst 1 ©30MEPBI.
[TonsiTre 0 QYyHKIMOHATHHOU TPYIIITY.

[TpuHIMIBI KTacCU(PHUKAIIMA OPTaHUYECKIX
coenuHeHui. CucremMaTnueckas MeXa1yHapoaHas
HOMEHKJIaTypa ¥ MPUHIUITEI 00pa30BaHui
OpPraHUYECKUX COCIMHEHUN

TEMA 3. YIVIEBOAOPO/IbI 1 UX TPUPOJHBIE UCTOYHUKH (9u.)

IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJIOB. AJIKaHBI,
CTPOCHME MOJIEKYBI MeTaHa [ OMOJIOTUYECKUH psilL
ankaHoB. ['omonoru. Homenknarypa. M3omepus
YIJIEPOAHOIO CKeeTa. 3aKOHOMEPHOCTH
M3MEHEHHs! (PU3NYECKHX CBOUCTB. XUMHUECKUE
CBOJCTBA (Ha IPUMEPE METAHA U ATAHA): PEAKLINU
3aMeleHus (raJoreHupoBaHue), JETUAPUPOBAHUS
KaK CII0CcOObI TIOTYYCHHS BAXKHEHUIITUX COSTUHEHUIN

B OPraHUv4CCKOM CHUHTC3C.

1

l'openune MeraHa Kak OJWH M3 OCHOBHBIX
HMCTOYHUKOB TeIJIa B TMPOMBIIIJIEHHOCTH U OBITY.
Haxoxnenue B mpupoae U NMPUMEHEHUE ATKAHOB.
IToasaTre o MUKIIOATKaHaX.

Anxenbl. CTpoeHue MOJEKYIbl 3TUJIECHA.
I'omonornueckuii psn  ankeHoB. Homenknarypa.
W3oMepust yriaepoAaHOro CKenera M IOJIOKEHUs
KpaTHOM CBSI3M B MOJIEKYJe. XMUMHYECKUE CBOWCTBA
(Ha mpuMepe 3TUJIEHA): peaKUUU IPUCOEAUHEHUS
(ramoreHupoBaHue, TUAPUPOBAHME, THJIpaTaLUs,
THJIPOTaJIOTEHUPOBAHUE) KaK CHOCO0 MOJMy4eHHUs
(GYHKIMOHATBHBIX MPOU3BOIHBIX YIJIEBOJOPOIOB,
ropenus. Ilonnmepusanus 3TUIEHA KaK OCHOBHOE
HaIpaBJIEHUE €ro Hcnonb3oBaHus. [lonnaTunen kak
KpYIHOTOHHAKHBIN MIPOYKT XMUMHYECKOTO

pou3BoACTBA. [IpuMeHeHue sTuieHa.




10

Ankanuensl W Kaydykd. llonstue 00
alKaJMeHax Kak  yYIrIeBOAOpoJaXx ¢  JIByMS
JIBOMHBIMU CBs3siMU. [lonmmepusanust TUBUHWIA
(byranuena-1,3) Kak croco0 MOJTy4eHUSs
CUHTETHUYECKOTO KaydyKa.

11

HarypanbHblli ¥ CHHTETUYECKHM KaydyKH.
Bynkanusanusa kayuyka. Pesuna. IIpumenenue
Kay4dyKa U PE3UHBI.

12

Anxunpl. CTpoeHHE MOJIEKYJIbl alleTUIIEHA.
I'omonornueckuii psn ankuHoB. Homenknarypa.
W3oMepust yriaepoAaHOro Cckenera M IOJIOKEHUs
KpaTHOM CBSI3U B MOJIEKYJe. XMUMHYECKUE CBOMCTBA
(Ha mpUMepe aleTHIIEHA): PEAKIIMY IPUCOEINHEHUS
(ramoreHupoBaHue, TUAPUPOBAHME, THIpaTaLUs,
THJIPOTaJIOTEHUPOBAHUE) KaK CHOCO0 MOJMy4YeHHUs
[IOJINMEPOB W JIPYTMX IOJIE3HBIX IPOJIYKTOB.
I'openune alieTUICHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHM JJIsi CBapKu U
pe3ku MetauioB. [IpuMeHeHne aneTuneHa.

13

Apenbpl. beHzon  Kak  IpeaCTaBUTENb
apOMaTUYECKHX YIJIEBOJAOPOIOB. Ctpoenue
MOJIEKYJIBbI OeH301a.

14

XUMHUYECKME CBOWCTBA: pPEaKUUU 3aMElICHUs
(ranmoreHupoBaHKe) Kak  CHocod  TOJTydeHUs
XMMHMUYECKUX  CpPEACTB  3allUThl  pacTEHU,
MIPUCOECAVHEHUS (rugpupoBaHue) KaK
JI0Ka3aTeNIbCTBO HEIpPEeIENbHOIO Xapakrepa
6enzona. Peakiys ropenus. [lpumenenue OeH3zona.

15

KontponpsHast padoralNel o remam  «Teopus
CTpOEHUs OpraHUYECKUX COEIMHEHU»,

«YTneBogopoAbl U UX IPUPOAHBIE  HUCTOYHUKNY.

’KUBOM IMMPUPOJIE

(154.)

TEMA 4. KUCJIOPOACOAEPKAIIIME COEJMUHEHUA U UX HAXOXJIEHUE B

16

Cnuprel. Knaccugukaiys, HOMEHKIATypa,
U30MepHs CIUPTOB. METaHOJ U 3TaHOJ Kak
IIPEICTAaBUTENHN NIPEAETBHBIX OJHOATOMHBIX
cnupToB. XMMUYECKHE CBOMCTBA (HA TpUMepe
METaHOJIa ¥ 3TAaHOJIa): B3aUMOJAECHCTBUE C HATPUEM
KaK CIloco0 yCTaHOBIJICHUS HATHMYUS
TUAPOKCOTPYIIIBI, PEAKIUS C TaJOr€HOBOAOPOJaMU
KaK Croco0 MoJIy4eHus: pacTBOPUTEIEH,
JeTUApaTanus Kak crnoco0 NogydeHus 3TUIICHA.
Peakuyst ropeHus: CoupThl KaK TOIUIMBO.

1

17

[IpumeHeHne MeTanosa U ATaHoza.
duznogornyeckoe IeicTBUE METaHOIa M 3TaHOJIa
Ha OpPraHu3M 4elloBeKa. DTUJICHTITUKOIb U
TJIMUEPUH KaK MPEACTaBUTENIH NMPEAEITbHBIX
MHOT'0aTOMHBIX CITUPTOB.




18

KauecTBeHHas peakuus Ha MHOIOATOMHbBIE
CHUPTBI M €€ IPUMEHEHUE JUIs PACIO3HABAHUS
[JIMIEPUHA B COCTaBE KOCMETHUYECKUX CPEACTB.
IIpakTHueckoe MPUMEHEHHE OTUIICHIVIUKOJIA U
[JIMLEPUHA.

19

@®enon. CrpoeHHe MOJEKYyAbl (eHoa.
B3aumHoe BnusHUE aTOMOB B MOJEKyne (eHoma.
XUMHUYECKME  CBOMCTBA:  B3aWMOJCUCTBHE  C
HAaTpUEM,  TUIPOKCHUIOM  HATpus,  OpPOMOM.
[Tpumenenue deHomna.

20

Anppaerunpl. Metananb (popMasibIeTHI) U dTaHAb
(ameranpaeruy) Kak NpeACTaBUTEIN NPEIAEIbHbIX
aJbJICTHIOB.

21

KauecTBeHHBIC peakiyy Ha KapOOHWIBHYIO
rpymmy  (peakuus — «CepeOpsHOrO  3epKayiay,
B3auMoeiicteue ¢ ruapokcunoM menu (I) m ux
NpUMEHEHHE s OOHApYKEHHUs TMpelelbHbIX
aIbJECTUIOB B TMPOMBIIUICHHBIX CTOYHBIX BOJIAX.
TOKCUYHOCTH aJbIETUIOB. [Ipumenenue
dbopManpaeTuaa U aleTalbIeTH A,

22

KapOoHOBBIE KUCIIOTHI. YKCYCHAs! KUCIIOTa KaK
MPEICTaBUTEND MPEIEITBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA (Ha
MIpUMepe YKCYCHOM KHUCIIOTHI): pEaKIUU C
METaJJIaM1, OCHOBHBIMH OKCUJAMU, OCHOBaHUSAMH
U COJISIMM KaK NOATBEPKIECHHUE CXOJICTBA C
HEOPraHUYECKUMH KHUCJIOTAMH.

23

Peakiuss  srepudukanum  Kak  croco0
MOJIydeHUsI  CIHOXKHBIX  3¢upoB. [IpumMeneHue
YKCYCHOM KHCIOTHL lIpeacraBieHne o BBICIIMX
KapOOHOBBIX KUCIIOTAX.

24

Crnoxuble 3¢upsl 1 xUpbl. CI0XHBIE 3(DUPHI KaK
MPOIYKTHI B3aUMOICHCTBHSI KApOOHOBBIX KUCIIOT CO
cnuptamiu. [IpuMeHeHne cloxHbIX 3(QUpPOB B
NUIIEeBOH U nap(IOMepHOil MPOMBIILIEHHOCTH.

25

Kupbl kak crnoxHbele 3(UpPHI TTUIEpUHA U
BBICIIMX KapOOHOBBIX KHUCIOT. PacTutenbHble U
KUBOTHBIE JKHpBI, HUX cocraB. Pacrno3HaBaHue
paCTUTENBHBIX  JKMPOB  Ha  OCHOBAHMM  UX
HEIpEACIbHOr0 Xxapakrepa. [IpuMmeHeHue Xupos.
I'uaponus waM OMBUICGHHE J>KUPOB Kak CHocod
IIPOMBILIJICHHOTO  TOJIy4EHUs COJIEM  BBICIIUX
KapOOHOBBIX KHCJIOT. MBIIA KaK COJH BBICHIMX
KapOOHOBBIX KUCJIOT. MoIoIIHe CBOMCTBA MBLIA.

26

VYrneBonasl. Knaccudukaius yriieBoaoB.
Haxoxnenue yrnesonos B nmpupojie. [roko3a kak
anpaerugocnupt. bpoxenue rioko3sl. Caxaposa.




Tuoponu3z caxaposwi. Kpaxman u LeTI0103a KakK
OnosIoTHYECKNE OJTMMEPhl. XUMUYECKHE CBOMCTBA
KpaxMmaja ¥ LIeJUTF0JI03b! (THAPOJIN3, KaueCTBEHHAs
peakuus ¢ 1010M Ha KpaxmaJl U €€ IPUMEHEHHE
11t OOHApYXEHHS Kpaxmalia B IPOAyKTax
MATAHUS).

27 [Ipumenenne u  OuoJOTHYECKass  POJb 1
yrieBooB. [loHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX
Ha MpUMepe aleTaTHOTO BOJOKHA.

28 Wnentudukanms OpraHUYECKHUX 1 IIpakTnueckoe 3anaTue
COCIMHEHUN. ['eHeTnuecKas CBsA3b MEXAY KIIaCCaMHU Nel.
OPraHUYEeCKUX COCTUHECHUMN
29 Tunsl XUMHUYECKHUX peakuuit B 1 IIpakTnueckoe 3anaTue
Ne2.

OPraHu4eCKO XUMHH.

30 | KonTponbHas paboTalNe2 1o Teme 1
«Kucnopoaconepkaiye COCIMHEHHS U HX
HAaXO0XK/ICHHE B )KUBOW TIPHPOIC».

TEMA 5. A3OTCOJEP)KAIIUE COEINHEHMS M X HAXOKJIEHUE B ’)KMBOI
MPUPOJIE (64.)

31 | AmMuHOKUCIOTHI U 6enku. COCTaB M1 HOMEHKJIATYpA. 1
AMUHOKHCTIOTHI KaK aM(OTEpHBIC OpraHUYeCKHe
coenuHeHus. [lenTuHas cBs3b.

32 | buonoruueckoe 3Ha4YeHUE O-aMHUHOKHUCIIOT. 1
O6nacTu NpUMEHEHNs aMHUHOKHUCIIOT.
33 | benku kak nmpupoHbie Ouononumepsl. CocTaB u 1

cTpoeHue OenKoB. XMMHUYECKHE CBOMCTBA OCTKOB:
TUAPOJIN3, JCHATYPAIIS.

34 OOnapyxxeHue O€NKOB MPU  MOMOIIA 1 [IpakTHdeckoe 3aHaTue
KaueCTBEHHBIX (LBETHbIX) peakuuid. IIpeBpamienus Ne3d.

OelKoB THUINM B OpranuzMe. buosoruueckue
¢ynkuuu  OenkoB. OOoOIIEHME H  TMOBTOPEHHUE
OCHOBHBIX  BOIIPOCOB  OpPraHMYECKOM  XMMMH.
Pemrenne 3agad ®  yOpaXHEHMM 10  KypeCy
OPraHu4eCKO XUMHH.

TEMATHYECKOE IINTAHUPOBAHHUE
( B Tom uncie ¢ y4eTOM NPOrpaMMbl BOCIIUTAHMS)

11 KJIACC, 0a30BblIii ypoBeHb(14ac B Hes1eJ110)

Cpokn Tema Kou-Bo yacos KouanuecTBO
NMPAKTHYECKUX
pador
Tewma 1. CoBpemeHHbBIE 6
MNpCACTAaBJICHUA O CTPOCHUH aTOMa




Tema 2. Xumuueckue peaxkium. 12 2
Tema 3. XuMus 1 KU3Hb 15 1
Hroro: 33 3
TEMATHYECKOE IINTAHUPOBAHHUE
( B Tom uncie ¢ y4eTOM NPOrpaMMbl BOCIIHTAHNS)
11 KJIACC, 6a30BblIii ypoBeHb (1 yac B Hege110)
Ne Hazpanne Tem Oo01ee IIpakTnyeckue
KOJIN4Y€C paﬁon
TBO
qaCcoB
Tema 1. CoBpeMeHHBIE NIPEACTABJICHHUS 0 CTPOeHHHU aToMa (6 yacoB)
1 1
Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb
CTPOCHHUS aToMa. DJIEKTPOHHAsI KOHPUTYpaIUs aToMa.
OcHOBHOE 1 BO30YX/I€HHBIE COCTOSIHUSI aTOMOB.
Knaccugukanus XuMHUeCKuX JIEMEHTOB
(s-, p-, d-2eMeHTHI).
2 | OcoOeHHOCTH CTPOEHUS SHEPTreTHUECKUX YPOBHEH 1
aTOMOB d-371eMEHTOB.
3 [Tepuonnueckas cucteMa XuMHU4eCKUX 3neMeHToB 1. 1. 1
Menpeneesa. @usznueckuil cmoici Ilepuoanueckoro
3akoHa JI.11. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AIEMEHTOB M UX
COEJIMHEHUH 110 IEPUOAAM U IPYIIIAM.
4 DneKTpOHHas IPUPOIa XUMUUYECKOH CBSI3H. 1
DNEeKTPOOTPULIATENBHOCTD. BUibl XUMHUYECKON CBA3U
(KoBaJIeHTHAs, MIOHHAs, METAJNINYECKAsl, BOJIOPOIHAS )
U MEXaHHU3MBbI ee 00pa30BaHuUsI.
5 Kpucrannuueckue n amopdHsie BemiectBa. Tumbl 1
KPUCTAINIMYECKUX PELIETOK (aTOMHAs1, MOJIEKYJIsIpHas,
MOHHAs1, METAIITNYECKasi). 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
pemeTku. [IpnunHBl MHOr00Opasus BEHIECTB.
6 KontponsHas padota Ne 1 « Crpoenue aroma u 1
BEIIECTBA.»
Tema 2. Xumnueckue peakuuu. ( 12 yacos)
7 | XuUMHUYECKHE peaKkuu. | OMOTeHHBbIE U T€TEPOrCHHBIC 1
peaxkuu.
8 | CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX 1

(axTOpOB: MPHUPOJIBI PEArHPYIOLINX BEIIECTB,
KOHLIEHTPALUU PEArupyrolnX BELIECTB, TEMIIEPATYPHI,
IJIOLIAM PEAKIMOHHON TIOBEPXHOCTH, HAJTUUHMSI
Karanau3aTopa. Poip kaTann3aTopoB B IPUPOAE U

IIPOMBIIIIJIEHHOM ITPOU3BO/JICTBE.




OOpaTumocTh peakiuil. XUMHYECKOE PABHOBECHUE H €TO
CMEIICHHE IO/ IEHUCTBHEM Pa3IIMYHbBIX (DAKTOPOB
(KOHIEHTpAaIUsl PEareHTOB UM POIYKTOB PEaKIuu,
JaBJIEHUE, TeMIIepaTypa) AJsl CO3/IaHUs ONTUMAIBbHBIX
YCJIOBUM NMPOTEKAHUSI XUMUYECKUX MPOLIECCOB.

10

Hucnepcusie cuctemsl. [loHsiTue 0 Koouaax (30Ju,
renu). cTuHHBIE pacTBOPHI.

11

Peaknuu B pacTBOpax aJIEKTPOJIUTOB. pH pacTBOpa Kak
II0KA3aTelb KUCIOTHOCTU CPEMBL.

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U
KUZHEACATEIIBHOCTH OPraHU3MOB.

13

OKHUCITUTENFHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTHIX
BEIIIECTB — METAJUIOB IJIABHBIX U MOOOYHBIX MOATPYIII
(Menp, )Kene30) 1 HEMETaJJIOB: BOJIOPOJA, KUCIOPO/Ia,
raJlor€HOB, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS.

14

Koppo3zus MeTanoB: BUAbI KOPPO3UH, CIOCOOBI 3aLIUTHI
METAJJIOB OT KOPPO3UH.

15

DneKTpoaun3 pacTBOpOB U pacIUIaBOB.
IIpumeHeHue 31eKTpoIn3a B IPOMBIIUIEHHOCTH.

16

[Ipaktuyeckas pabora Ne 1. IIpoBemenue
XMUMHMUECKUX PEeaKUuil Npu HarpeBaHuu. KauecTBeHHBIE
peakuuyM Ha HEOPraHWYEeCKHE BEIIECTBA M HMOHBI
OTJEIIBHBIX KJIACCOB COEIUHEHUMN.

17

[Ipaktuyeckas padota Ne 2. KadecTBeHHBIN
KOJMYECTBEHHBIM aHaiu3 BemiecTB. OnpeneneHue
xapakrepa cpebl. IHIuKaTopsl.

18

KonTtponpsHas padota Ne 2 « XuMu4yecKre peakium»

Tema 3. Xumus u :ku3Hb ( 16 yacos)

19

Hayunbie Mmetopl mo3HaHus B Xumuu. VICTOUHUKH
XUMUYECKON MHPOPMAIIIH.

20

[Touck nHpop™Mauy Mo Ha3BaHUAM, HIEHTH(PUKATOpaAM,
CTPYKTYPHBIM (hopmymam.

21

MogenupoBanue XUMHYECKUX MIPOLIECCOB u
SIBJICHUM, XUMUYCCKUI aHajli3 M CHUHTE3 KaK METOJbI
HAaY4YHOTO MO3HAHMS.

22

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BUTAMHHBI,
TOPMOHBI, MUHEPAJIbHBIE BOJBI.

23

[Tpo6nembl, CBSI3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX
npernaparoB. BpenHsle  NpUBBIYKM U (PAKTOPBHI,
paspymiaromue 310poBbe  (KypeHue, ymnoTpeOsieHue
QJIKOT0JIsl, HAPKOMaHUs).

24

Panmonanbnoe mnurauue. [Iuiessie no0aBku. OCHOBBI
MOUIIEBOU XUMUH.

25

XMMHUSA B NOBCEIHEBHOU >KU3HU. MOIOIIIME U YUCTIIINE
cpenctBa. CpenctBa 60pLOBI ¢ OBITOBEIMI HACEKOMBIMU:




PCICIUICHTBI, THCCKTUIIHUIBI.

26

Cpe,Z[CTBa JIMYHOU TUTHEHBLI U KOCMETHKH.

27

[IpaBuna Ge3zomacHOW pabOTHI ¢ €AKUMHU, TOPIOYUMHU U
TOKCUYHBIMU  BEILECTBAMM, CpEACTBAMHU  OBITOBOM
XUMUH.

28

[Ipaktuyeckas pabdora Ne 3. IlpaBunma Ge3omacHOCTH
npu paboTe ¢ €IKUMH, TOPIOYMMHU U TOKCUYHBIMHU
BewecrBamu. [IpoBeneHue XMMHMUYECKMX peakuuid B
pacTBope.

29

XUMHSIT M CEINbCKOE XO35MCTBO. MmUHEpanbHblE U
oprannueckue ynoopenus. CpencTBa 3aluuThl pacTeHUH.

30

Xumus u sHepretuka. [Ipupoansie HCTOUHUKN
yrieBoAopooB. [Ipupoanslii U monyTHbIN HETAHOM
rasbl, UX COCTaB U UCIOJIb30BAHHUE.

31

CocraB Hedptn u ee mepepaborka. HedTenpoayKTsl.
OxrtanoBoe umcio OeH3uHAa. OXxpaHa OKpYXKaloIIeH
cpeabl mpu HedTenepepabOTKe M TPAHCHOPTHUPOBKE
HEPTETPOTYKTOB. AnbTepHaTUBHBIC UCTOYHUKHU
SHEPTUH.

32

Xumusi B crpoutenncTtBe. lLlement. berton. [Togbop
OIITUMAJIbHBIX CTPOUTCIIbHBIX MaTepuaioB B
IIPaKTUYECKON JESITEIbHOCTH YEIOBEKA.

33

XuMust © 3KoJorHus. XUMMHUYECKOE  3arpsi3HEHUE
OKpyXarole cpenpl W ero mnocieactBus. OxpaHa
ruzpocdepsl, MOYBBI, aTMochepbl, Giopbl U (GayHbl OT
XMUMHMUYECKOTO 3arpssHeHus. HMToroBoe moBTOpeHUE
Kypca XUMHH.
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