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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma no ydue6HOMY Kypcy "OCHOBBI aHAIUTHYECKON XMMHUHU" Ha ypOBHE OCHOBHOTO
obmiero obpazoBanusi pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03
«O6 o6pasoBanuun B Poccuiickoit ®Depepauun», TpeOOBaHMNA K pe3ylbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTeIbHON MPOrpaMMbl cpemaHero obmiero obpazomanus (DOIT COO),
npeAcTaBiIeHHbIX B DeiepaibHOM TOCyIapcTBEHHOM oOpa3oBarenbHoM crannapte COO, ¢ yuérom
Konnenumu mnpernonaBanus ydeOHOro mpeamera «XWMHsS» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @enepannu, peann3yromnuX OCHOBHBIE 0Opa30BaTENbHBIC MPOrPAMMBI, H OCHOBHBIX
nonoxkeHnit «Crparerun pasButusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuox no 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0JIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUHU, K OMIPEACICHUIO 00IIel cTpaTeruu
oOy4eHHs, BOCIIUTAHUS W Pa3BUTHA OOYJArOIIUXCS CPEACTBAMHU Kypca OCHOBBI aHATUTHUECKOU
xumun g 10 kjmacca  cocTaBWIM - KOHIENTyalbHble mosiokeHuss @OI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAEep)KaHUsl, pe3y/lbTaToB oOyuyeHUs U TpeOOBaHMM K YpPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHMe,  IOJy4aeMO€  BBIIYCKHMKaMH  00mieoOpa3oBaTesbHO I
OpraHu3aIid, SBISIETCS HEOTHEMIIEMOW YacThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAIOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUEBBIX [IEHHOCTEH, TPUCYIIAX
IEJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pHUpOIbI, (HOPMUPOBAHHUS MHUPOBO33PEHUS M OOIIEH KYIBTYphl YENIOBEKA, a TaKKe IKOJOTHUECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpene. Peanmsyercs Xxumudeckoe
o0OpazoBaHue OOy4arONMXCS HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npenMera « XUMHUS», CoJiepKaHue U TIOCTPOEHUE KOTOPOTO OMPE/eNIeHbl B IporpaMMe Mo XUMHH C
y4€ToM cHelu(pUKA HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a TaKke C y4€TOM OOWIMX IIefied W MPHUHIUIIOB, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeiHero obero oopazoBanus B Poccutickoit deaepanum.

XUMHS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
UMBUIU3ALMU, B CO3JIaHUM HOBOM 0a3bl MarepualibHOM KyabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dhopMHUpOBaHKE PALMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE LIETIOCTHOTO IMpe/ICTaBIeHUs 00
OKPYKaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTSIMH IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *U3HU KaKJIOTO YJIeHa
obmiectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3UJaTeNbHas, KaK HayKa BBICOKHUX TEXHOJOTHM
HaIpaBJieHa Ha pelllieHre IM00aIbHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cootBerctBUM € OOmIMMH LENSIMH W TMPUHIMIAMH CpelHero oOmiero ooOpa3oBaHUs
cojiepkaHue Kypca «OCHOBBI AaHAIUTHYECKOM XUMHM» OPHEHTUPOBAHO INPEHMYILIECTBEHHO Ha
OOIIEKYyNBTYpHYIO  MOJrOTOBKY  OOYydYaloLIUXCs, HEOOXOOUMYI0 MM  JUii  BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLIMYMa, IPOJIOJDKEHUS
00pa30BaHus B pa3IMYHbIX O0NACTSX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

Cocrapnstomumu 1o Kypca «OCHOBBI aHATUTHYECKON XUMHMM» SIBIAIOTCSA 0a30Bble KypChl —
«Opranuueckass xuMus» u «OOwas W HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM
COJIepKaHUsl KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHMH MO HEOpPraHHMYeCKOU



XUMHH (C BKIIFOUCHUEM 3HAHUH U3 00IIel XUMHUH) U OpTaHu4YecKoi xumun. GopMupoBaHue JaHHON
CUCTeMBbl 3HAHUM TPH W3YUYECHUHU TpeaMera oOecreurnBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranudeckast xumus» u «OOIas U HeopraHmuecKas
XuMus» cHopMUpoBaHa B MPOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOTO IMOJAXOJa K H3YYCHHIO
ydaeOHOTO MaTrepuaga W OOYCIIOBICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUW Ha
ONPEAENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHHM BEIIECTBA
paccMaTpUBAaKOTCd Ha YPOBHE KJIACCMYECKOM TEOPHHM CTPOCHHUS OPraHMYECKHUX COCAUHEHH, a
TAKK€ HA YPOBHE CTEPECOXMMHUYECKUX M DSJIEKTPOHHBIX IPEJICTABICHUNA O CTPOCHHHM BEUIECTB.
CBenennsi 00 M3ydyaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB IO
CIIOXKHBIX OHMOJIOTMYECKH aKTUBHBIX COCAMHCHHMH. B Kypce OpraHMYecKOW XWMHH TIOTYYar0T
pazBuTue CcGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUsl TMEpBOHAYATILHBIE
MPEACTABICHUSI O XMUMHYECKON CBSI3M, KIACCU(DPHUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yriiomM 3peHHsT B mpeamere «XuMus» 0a30BOro YpOBHS paccMaTPHBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUs TEOPETHUYECKUU MaTepuanl u
(haKTOJIOTHYECKUE CBEJIEHUS O BEIIECTBAX M XMMHUYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass 1 HeopraHWYecKas XHMHS» OOYJarONIUMCS MPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE MEePUOUMUECKOTO 3aKOHA C OOIIETEOPETUUECKUX H METOIOJIOTMIECKUX TTO3UIINH, TITy0xKe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONICH 10 OOBSICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucteMa 3HaHUN O BaXHEWIIHMX BEIIECTBaX, UX COCTABE, CTPOEHUHU, CBOWCTBaX W
IIPUMEHEHHH, a TAKKE O XMMHUUYECKHX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JonoJHsAeTcs B Kypcax 10 kjacca aneMeHTaMu COAEpKaHUsl, UMEIOIUMU KYJIbTYpPOJIOTHYECKUN U
MPUKIAIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aWMOCBS3M XUMUU C JIPYTUMHU
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEIBHOM M NPAKTUYECKOM IEATEIBHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTHUECKUX
MPWIOKEHUH XHMHH, MOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO
3HAYUMBIX MpoOJemMax, CBSI3aHHBIX C XHMHEH, KPUTHUECKH OCMBICIUBATh HWHGOPMALUI0 U
MIPUMEHATh €€ Ui IMOIOJIHEHUS 3HAHWM, PEUICHUS HMHTEJUIEKTYaJIbHBIX M SKCHEPUMEHTAIbHBIX
HCCIIeIOBATeNIbCKUX 3a7lad. B 1enom conepskanue yueOHOTO mpeamera «XUMHs» JaHHOTO YPOBHS
W3YYEHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy OOYHAIOIIUXCSI MUPOBO33PEHUECKON OCHOBBI IS
NoHUMaHus (GUIOCOPCKUX HJIIeH, TaKuX Kak: MaTepualibHOE E€IMHCTBO HEOPraHU4eCcKOro Hu
OpraHMYeCKOT0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB KX COCTaBOM U CTPOCHHUEM,
[I03HABAEMOCTh NPUPOAHBIX SIBIICHUW IMYTEM 3KCIEPUMEHTAa U PEUICHUS MPOTUBOPEUUN MEXKIY
HOBBIMHU (PaKTaMM W TEOPETHUUECKUMHU NPEANOCHUIKAMH, OCO3HAHHME POJM XUMHH B PEIICHUU
HKOJIOTHUECKUX MpoOleM, a Takke MpoliieM cOepekeHHs] PHEPreTUYECKUX PECYPCOB, ChIPbS,
CO3/IaHUsI HOBBIX TEXHOJOTUM U MAaTEpPUAJIOB.

B mnane pemieHus 3a1a4 BOCIHUTAHUSA, Pa3BUTHS U COIUANIM3AIMH O0OYUAIOLIUXCS TPUHSATHIE
MporpaMMoON MO XUMHHU MOJIXOJbl K OIPEACNICHUIO COJEPKAHMS M TMOCTPOCHUS IpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMEIOMIMX 0a30BOe
3HAYEHUE I PA3TUYHBIX BUJIOB JIESITENLHOCTH: pelIeHHs MpobaeM, IoMcKa, aHanu3a u o0paboTku
nHpopMallUY, HEOOXOAUMBIX Uil MPHOOPETEHUs OMbITa MPAKTHUYECKOW M HCCIeN0BATEIhCKOM
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XUMUHU.



B mpakTuke mpenoiaBaHus XMMHAH KaK Ha YPOBHE OCHOBHOTO 0011ero oopa3oBaHusi, Tak 1 Ha
YPOBHE CpeAHEro o0Imero oOpa3oBaHus, MPU OIMPEIACICHUH COJCPKATEIBbHON XapaKTEPUCTHKU
Lnened M3ydeHWs IpeaMeTa HalpaBlICHUEM TMEPBOCTENICHHOM 3HAYUMOCTH  TPAJULIUOHHO
npu3Haércss  GopMHpOBaHWE OCHOB XMMHUYECKOH HAayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOMN JIEATEILHOCTH YeJI0BEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOW TOYKH 3PEHHS TAKOW IMOJIXO0J K ONIPEACTCHHUIO LeNeHd H3ydeHUs
MpeAMETa SBISETCS BIIOJHE ONPABIaHHBIM.

CornacHO JTaHHOW TOYKE 3pEHMsI IJIaBHBIMU LENIMHU M3Y4eHMs] yuyeOHOro kypca «OCHOBBI
AHAJIUTUYECKON XUMUID)

e (opmupoBaHWE CHCTEMBl XUMHUYCCKHUX 3HAHMA KaK BaXHEHIIEH COCTaBISIOMICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC TMOHSTHS,
dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPUM XHMHHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHUE U
MMOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIEHWH MHPOBO33PEHUYECKOTO  XapakTepa,
03HAaKOMJIEHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

e (¢dopMHUPOBaHHE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PpEaKIMil, HEOOXOJAUMBIX [UJISi TMPUOOPETEHUS] YMEHHN OPHEHTHUPOBATHCS B
MHpPE BEMICCTB U XMUMHUYECKHUX SIBJICHUH, UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUUECKON H
IMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHHUH U CTIOCOOOB JIEATEITLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM M OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHHEM TPaBWI OE30MacHOTO OOpameHust ¢
BEIIIECTBaMHU.

Hapsiny ¢ stuM, comepkarenbHas XapaKTepUCTHKa IeJiel W 3a1ad M3ydeHHs MpeaMera B
MporpaMMe Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B
cucteMe cpemHero oomero oopazoaHus. CerojHs B MPEMOJaBaHUM XMMHUHU B OOJIBIICH CTENEHU
oTaéTcs MPeaNoYTeHHE MPAKTUYECKON KOMIIOHEHTE COJiepKaHus 00y4YeH s, OpUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMTYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIaACIONIEro He HabopoM 3HaHMUIA,
a (QYHKUMOHAIBHON TI'PAaMOTHOCTHIO, TO €CTh CHOCOOAMHM M YMEHHMSIMH AaKTHMBHOTO MOJYYEHHS
3HAHWUN U IPUMEHEHUS UX B PEaIbHOM KU3HU JJISl pEeLICHHS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ stumM npu u3yueHuu yueOHOro Kypca «OCHOBBI AHATUTUYECKOH XHUMHUK»
JOMHUHHUPYIOIEe 3HaUeHHE TPUOOPETAIOT TaKKe LENU U 3a7a4u, KakK:

ajanranusi 00yJaroluxcsl K yCJIOBUSAM AMHAMMYHO pa3BHBAIOIIErocs MHpa, GOpMUPOBAHUE
WHTEJUJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEJIBHOMY MPHUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >XU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHe Yy 00y4arOMIUXCs KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINUX
YHHUBEpPCAIbHOE 3HAYCHHE MJIs PA3JIMYHBIX BHUJOB JIEATEIBHOCTH: PpEIICHUS MpoOsieM, MOUCKa,
aHanu3a u 00paboTku HHpOpMaNMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHS OMbITa JESITENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XUMHUHU, a TakXKe i1 OLEHKH C TO3ULUN
IKOJIOTHYECKONH O€30MacHOCTH XapaKTepa BIHMSHHUS BEHIECTB W XUMHUYECKHX IMPOIIECCOB Ha
OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BHUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOydaronuxcs: CIHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHWS MO XUMHH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOWICKA U aHalu3a y4eOHON M Hay4YHO-MOMYISIpHON MH(OpPMAIMM XUMHYECKOTO
COJICpXKaHUS;



(dhopMHpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHUSI,
HaOJI0IaTEILHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMEBI, B YACTHOCTH,
MIpU TUIAHUPOBAHUU U MPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Y OOydaromuxcs yOSKIEHHOCTH B TYMAaHHCTUYECKOW HANpPaBICHHOCTH XUMHH,
e€ BAXHOH pOJIM B PEIICHUH TIOOATBHBIX MPOOJIEM PpaAIMOHATBLHOTO MPUPOAOIOIBE30BaAHNS,
MIOTIOJIHEHHST DHEPIeTHYECKUX PECYpCOB W COXPAHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHMS
HEO0OXOTUMOCTH OSPEKHOTO OTHOIICHUS K MPHUPOJC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETECHUS
OTIbITa HMCTOJB30BAHUS TOJYYCHHBIX 3HAHWM JJI1 MPUHATHS TPAMOTHBIX PEUICHUW B CHUTYalUAX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

COILEPKXAHUE OBYUEHUA
Knacc 10
OPTAHUYECKAS XUMUSA

Teoperudeckne 0CHOBbI OPraHUYeCKON XUMUM

[Ipeamer opranuyeckoil XWUMHUU: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHUE B TOJYYCHHH HOBBIX
BEIIECTB M MaTepuaioB. Teopus CTpoeHus opraHuueckux coeauHeHuit A. M. BbytiepoBa, e€ ocHOBHbIE
nojoxeHus. CTpykTypHbie (OPMYIIBI OpraHMYeCKuX BemiecTB. ['omMomnorus, uzomepusi. XuMHU4YeCcKasi CBSI3b B
OPraHUYECKUX COCTMHECHUSIX — OJIMHAPHBIE i KPATHBIE CBSI3H.

[IpencraBnenne o Kimaccuukanmuyu oOpraHUYECKUX BemecTB. HoMeHKmatypa OpraHmuecKux
COCMHEHUH (CHCTeMaTHYeCKas) W TpPHUBHAIbHBIC HAa3BaHWSA BAXKHEWININX TIPEICTABUTENICH KIIACCOB
OpPraHUYECKUX BEIIECTB.

DKCHEepUMEHTAIBHBIE METOBI M3YyUEHUsST BEIIECTB M WX IMPEBPAICHHI: 03HAKOMJICHHE C 00pasmamu
OpraHWYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPTaHMYECKHX BEIIECTB,
HaOJI0/IeHNEe M OINHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEIECTB IpPHU
HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psiA. MeTaH M 3TaH — MpoCTeue MpeACTaBUTENN
aJIKaHOB: (PM3MUYECKHE M XMMHUYECKHE CBOMCTBA (peaKkMy 3aMEIleHUsl U TOPEHUS ), HaX0XKACHHUE B MIPUPOJE,
MOJIy4EHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psd. OTWIEH M NOPONUJIEH — MpOCTEHIINe
MIPEJICTAaBUTENN aJIKEHOB: (U3NYECKUE M XUMUYECKHE CBOMCTBA (peakluy THIPUPOBaHU A, TaJIOTEHUPOBAHUS,
rupaTaliy, OKUCICHUS U OJUMEPU3AIIUN), TOTYYeHUE U TPUMEHEHUE.

Anxamuensl: Oyramauen-1,3 u metunOyraamen-1,3: crpoeHue, BaKHEHWIIME XUMHYECKHE CBOWCTBA
(peakuus nmonuMepu3zanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psii. ANETUIEeH — NpocCTeHIInit
MIPEJICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (U3NYECKHE U XUMUYECKIE CBOMCTBA (PeaKkIuu TUIPUPOBAHHS,
raJIor€HUPOBAHUS, THIPATALlUU, TOPEHUS ), IOTYYCHHUE U IPUMEHEHUE.

Apensbl. beH3o: coctaB, cTpoeHHe, PU3NYECKHe U XUMUYECKHE CBOMCTBA (PeakIy rajJoreHUupOBaHUS
U HUTPOBaHUS), MOJyuYeHUE M TNpuMeHeHue. Tonyon: cocmas, cmpoeHue, ¢huzuueckue u XumuyecKue
ceolicmea (peaxkyuu 2an02eHUpo8anuss U HUMpOBAHUs), NOLyYyeHue U npumeHerue. TOKCUYHOCTH apeHOB.
['eneTnueckasi CBSI3b MKy YIJIEBOJIOPOJaMU, TPUHAISKAIIMME K Pa3IUYHBIM KJIaCCaM.

[IpupoanHble UICTOYHUKH YTIeBOAOPOIOB. [IpupoaHblil ra3 u nomyTtHele HeTsIHBIEC Ta3bl. HedTs u e
npoucxoxaenne. CrnocoObl nepepaboTku HEPTH: MEPEeroHKa, KPEKUHT (TepMUYECKHH, KaTaTUTUYECKH),
nuponu3. [IpoaykTel mepepaboTku HePTH, UX IPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIH yroJib
Y TIPOJYKTHI €0 mepepadoTKH.



DKCIepUMEHTAIbHBIE METOb! M3YYCHHs BEILECTB M UX NPEBpAIleHUI: 03HAKOMIJICHHE ¢ 00pa3laMu
IIacTMacc, KaydykoB M pe3uHbl, koulekuun «Hedts» u  «Yromp», MoAeIupoBaHHE MOJEKYI
YIJIEBOAOPOJOB M TaJOTCHONPOU3BOJHBIX, MPOBEACHUE NPAKTHYECKOW PabOThl: MOJYYEHUE ISTHICHA U
W3YyYECHHUE €r0 CBOMCTB.

Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHIO XMMHMYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO

BEIIECTBA WM MPOJYKTAa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HCXOJHBIX
BEILIECTB WX MTPOJIYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OTHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTpOeHHE, (U3HYECKHE U XHUMHUYECKUE
CBOMCTBA (pEaKIMU C aKTUBHBIMU METAJJIAMHU, TaJIOT€HOBOAOPOIaMU, TOPEHHE), TpuMeHeHue. Bomopoaasie
CBSI3U MEXIY MOJIEKYJIaMU CIUPTOB. JleficTBHME MeTaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbIE CHHUPTHL. DTHICHTJIMKOIb U TIUIEPUH: CTpPOCHHE, (U3MUECKHE U XUMHUYECKHE
CBOMCTBA (B3aMMOJICHCTBHME CO IICIIOYHBIMM METAJJIaMU, KadyeCTBEHHAash peakliuss Ha MHOTOATOMHBIE
cnupThl). JleficTBue Ha OpraHu3M 4enoBeka. [IpuMeHeHue riuiepruHa U dTHIICHTJTHKOJIS.

@deHon: CTpOeHHE MOJEKYyabl, (PU3NUYECKHMEe M XUMHUYECKHE CBOWCTBAa. TOKCHYHOCTH (peHOoIa.
[Ipumenenue denoua.

Anpaerunbl U Kemousvl. DOpMATBIACTH, aleTAIbICTHA: CTPOCHHE, (U3UYECKHE U XUMUUYECKUE
CBOMCTBA (peakiMy OKUCICHUS U BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIINH ), TIOJIydeHHUE U TTPUMEHEHUE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHas KHCJIOTHI: CTPOCHUE,
¢busznyueckue U XMMHYECKHE CBOWCTBA (CBOMCTBa, oOlIMe Ui Kjacca KUCIIOT, peakiusl 3TepU(UKaIH),
nojydeHue u npuMeHenne. CTeapuHOBas U OJIEMHOBASI KUCIOTHI KaK MPEJCTABUTENIN BBICITNX KapOOHOBBIX
KHUCJIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOTOIIEE JICHCTBHE.

CrnoxHble >QUpbl KaKk MPOU3BOAHBbIE KAPOOHOBBIX KHCIOT. ['maposin3 ciokHbIX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xupoB. brosiorndeckas pojb KUPOB.

VYrineBoapl: cocTaB, Kiaccu(dukaius yrieBojgoB (MOHO-, JM- W Tonmcaxapuabl). [moko3a —
MPOCTEHIINI MOHOCaXapHJl: OCOOCHHOCTH CTPOCHMSI MOJIEKYNbI, (pU3MYeckue M XUMHUYECKHE CBOWCTBA
(Bzammopeiicteue ¢ ruapokcuaoM Menu(ll), okucienwe ammuadHbIM pacTBOpoM oOkcmma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TJIOKO3bl), HAXOXKACHWE B MPUPOJE, NMPUMEHEHHE, OUOJIOTUYECKas POJb.
®ortocunTte3. PpykTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u nemntonosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U HeJuTioo3bl. Ousndeckue
Y XUMHUYECKUE CBOMCTBA Kpaxmaia (TUIPOIn3, KaueCTBEHHAs! Peakius C HOJA0M).

DKCIepUMEHTAIbHBIE METO/Ibl U3y4YEHHs BELIECTB U UX IMPEBPALICHUI: MpoBeAeHuEe, HAOM0IeHUuEe U
OTHCAHHE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIEC PEAKLIUH OJJHOATOMHBIX CIIUPTOB
(oxucnenue »srtaHona oxcuaoMmM wmenu(Il)), MHOTOaTOMHBIX CHHPTOB (B3aMMOJEWCTBHE TIUIEPUHA C
ruapokcuaoM  meau(Il)), ampmernmoB  (OKMCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom Meau(Il), B3zammoneilicTBHE Kpaxmana C HOJOM), IMPOBEACHHE MPAKTUYECKOW pabOThI:
CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WM MPOJYKTa PEaklHdd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOJHBIX
BEILIECTB WJIA MTPOJIYKTOB PEAKIINH).

A3oTcoiepKalliue OpraHnyecKue COeTUHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHndeckue coennHenus. Ousnueckue 1 XUMUYECKHE CBOICTBA
aMUHOKHCIIOT (Ha puMepe rniuHa). bruonorndeckoe 3HaueHre aMUHOKUCIOT. [lenTuab.

benku kak MpUpPOJHBIE BBHICOKOMOJEKYISPHBIE coequHEeHMs. llepBuuHasi, BTOpHYHAS M TpEeTUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: THIPOJH3, JACHATypalusi, KaYeCTBCHHbIE PEAKIMH Ha
OenKH.

DKCIIepUMEHTAIbHBIE METOAbl M3y4YeHHsI BEIIECTB W HMX MPEBpAIICHUN: HAOMIOJEHHE U OMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OCIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIIMH OCJIKOB.



BricokomoieKyJIsIpHbIE COeIMHEHHS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, NOJUMEP, CTPYKTYPHOE
3B€HO, CTENEHb [OJMMEpPU3ALUU, CpenHsAs MoJIeKylaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPU3aUsl U MOJIUKOH ICHCAIHS.

DKCcIepUMEHTAIbHBIE METObl M3YYCHHS BEIECTB M UX NMPEBPAIICHUI: 03HAKOMJICHHE C 00pa3naMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXnpeaIMETHBIX CBSI3e€M MNpU M3Y4eHMHM oOpraHnmdyecko xumuum B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BaHNE KaK OOLIMX ECTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH,
SIBJISFOILUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmrre ecTecTBEHHO-HAYYHBIC TIOHATHS: SABJICHUE, HAYYHBIA (aKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIIN3,
CHHTE3, KIacCU(HUKAIHS, IEPUOTUIHOCTD, HAOIIOIeHHE, N3MEPEHUE, IKCIIEPUMEHT, MOJCTHPOBAHNUE.

®duszuka: Matepusi, SHEPTHsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHb, BEILIECTBO,
T€10, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, PU3NUECKHE BETUMUMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHu3Me, POTOCUHTE3, OMOJOTUYECKH
aKTUBHBIE BelllecTBa (O€IKu, YIieBOIbl, )KUPBI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

Texnosorusi: mnuIIeBble MPOIYKTHI, OCHOBBI pPAllMOHAIBHOIO MHUTAHHUS, MOIOIIUE CpPEICTBa,
JIEKapCTBEHHbIE M KOCMETUYECKHE MpEenapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

COJAEPKAHUE OBYYEHUA
Kiacc 10
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer opranuueckoil XuMuu: €€ BO3HHUKHOBEHHME, Pa3BUTHE W 3HAYCHHE B IOJYYEHUU HOBBIX
BEIIECTB M MarepHayioB. Teopusi CTpoe€HHs OpraHuueckux coenuHeHud A. M. byrnepoBa, €€ OCHOBHBIE
nosioxkeHust. CTpyKTypHbIe QOPMYIIBI OPraHU4YeCKUX BelecTB. ['omomnorus, nzomepus. XuMUYeCcKasi CBsI3b B
OpPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBinenre o KiIacCU(pUKAUMU OpraHUYEeCKUX BemecTB. HomeHkiarypa oOpraHMYecKux
COEMHEHUI (CcucTeMaTHuecKas) M TPUBUAIbHbIE Ha3BaHHUS BaKHEHIIMX MPEJCTaBUTENEH KJIacCcoB
OpraHMYECKUX BEIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3yYEHHs BEIECTB U MX MPEBPALICHUN: 03HAKOMJICHHE C O0Opa3lamu
OpraHMYECKUX BEILECTB U MaTepuajiaMH Ha UX OCHOBE, MOJEIHUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB,
HaOIO/ICHNEe M OINMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEILIECTB IpPU
HarpeBaHuu (TU1aBJIeHUe, 0OyrJIMBaHUE U TOPEHHE).

YriaeBoaopoanbl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psiA. MeTaH U 3TaH — MPOCTEHIINe MpeaCcTaBUTeTN
aJIKaHOB: (PM3MUYECKHE M XUMHUUYECKUE CBOWCTBA (PEeaKIMy 3aMeIlleHUs] U TOPEHU), HAaX0XKACHUE B MIPUPOJIE,
MOJIy4YeHUE U PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKHWA psA. OTWIEH M MPONWIEH — MpOCTEHIIne
MIPEJICTAaBUTENH aJIKEHOB: (PU3MUYECKUE U XUMUYECKHE CBOMCTBA (peaklny THIPUPOBAHUS, TaJIOr€HUPOBAHHS,
rUpaTaliy, OKUCICHUS U TIOJTUMEPU3AIINN ), TIOTYYeHUE U TPUMEHEHHE.

Ankamguensl: Oyraauwen-1,3 u meruwnOyraauen-1,3: cTpoeHHe, BaXHEWIINE XMMHUYECKHE CBONCTBA
(peakuus nmonuMepu3zaiun). [lonyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHUYECKUU psl. ANETUICH — MNpoCTeHmnit
MPEJICTaBUTENh AIKUHOB: COCTaB, CTPOCHUE, (U3NIECKHEe U XUMUYECKIE CBOMCTBA (peakluy THAPUPOBAHUS,
rajioreHMpOBaHMs, TUApATALIMU, TOPEHHUS] ), TOTYy4eHUE U IPUMEHEHHE.

Apensbl. beH3o1: cocTaB, cTpoeHue, pU3nUeckre U XUMHUYEeCKHe CBOMCTBA (peaKlnuy raloTeHUPOBAHHS
U HUTPOBaHUS), TMOJyueHHUE M TpuUMeHeHue. Tonyon: cocmas, cmpoeHue, puzuueckue u Xumudeckue



ceolicmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUs), NOLyYeHue u npumerenue. TOKCHYHOCTb apeHOB.
I'eneTndeckas CBA3b MEXKY YIII€BOJOPOAAMHU, IIPUHAUICKAIIMME K PA3JIMYHBIM KIIACCaM.

[TpupoHBIe HCTOYHHUKH YTIeBOAOPOAOB. [Ipupoansiii ra3 u nonyrHsle HedTsaHbie Ta3sl. Hedth 1 €
npoucxoxzaenue. CrnocoObl mepepaboTKu He(PTH: NMEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaTUTUYECKHUil),
nuposin3. IIponykrsl nmepepaboTku HE(TH, UX IPUMEHEHHUE B TPOMBIIICHHOCTH U B ObITy. KaMeHHbIi yroib
U IPOJYKTHI €r0 nepepabOTKH.

DKClepUMEHTANIbHBIE METO/Ibl U3yYEHMsI BELECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHE ¢ 00pa3laMu
IIacTMacc, KaydykoB M pe3uHbl, Kojulekumn «Hedts» u  «Yromp», MOAETMpPOBaHHE MOJIEKYII
YIJIEBOJAOPOJOB U Tajore€HONPOU3BOJIHBIX, MPOBEACHUE NPAKTUYECKON pabOThl: MOJIyYEHHE OSTUIIEHA U
W3yYECHHUE E€r0 CBOMCTB.

Pacuérnpie 3amaun.

Berumcnenuss mo ypaBHCHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIECTBA WM MPOJYKTa PEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIA IPOAYKTOB PEAKITHH).

Kucaopoacoaep:xamnme oprannyeckue coenHeHUs

[IpenenpHBIE OJHOATOMHBIC CIHUPTHL. METAaHOT W JTaHOJ: CTPOSHHWE, (PU3NICCKHE W XUMHUYCCKHEC
CBOWCTBa (peakIMK ¢ aKTUBHBIMH METAJUTAMH, TAJIOTCHOBOIOPOIaMH, TOPEHNE), IpUMeHeHue. Bogopoabie
CBSI3M MEXK/y MOJICKYJIaMU CITUPTOB. J[elicTBHE MeTaHOJIa U ATaHOJIa Ha OPTaHU3M YeJI0BEKa.

MHOTOaTOMHBIC CHUPTHL. DTWICHIVIMKOJIL W TJIHWICPUH: CTPOCHWE, (PU3UYCCKHE W XUMHUYCCKHE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMH MeETa/lIaMH, KadeCTBCHHAs peaklys Ha MHOTOATOMHBIC
crupThl). JleiicTBHe Ha OpraHU3M 4esioBeka. [IpiuMeHeHne TIuIeprHa U 3THIICHTITHKOJIS.

@deHon: CTpoeHHEe MOJEKYJbl, (U3MUeckue M XUMHYEeCKHe CBOWCTBA. TOKCHMYHOCTH (QeHona.
[Ipumenenue denona.

Anbrerunbl U kemowusl. Dopmanpierun, aneTadbACTUA: CTpoeHue, (U3NYECKue M XUMUYECKUE
CBOMCTBa (peaKuy OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIUN), TOJIyYeHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAasl KHCIIOTBI: CTpOEHHE,
($U3UYeCKne M XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIMME ISl Kiacca KHCIOT, peakius 3TepuUKaIlin),
noyiyueHue u npuMenenue. CTeapuHoOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX
KHUCTOT. Mblla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIEe ACHCTBUE.

CrnosxxHble >QUpbl Kak MPOU3BOAHBbIE KAPOOHOBBIX KHUCIOT. ['maposn3 ciioxkHbIX 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xxupoB. buonoruyeckas posb KUPOB.

VYrneBoapl: cocraB, KiacCH(PHKAIUS YIIEeBOJAOB (MOHO-, IU- M moJucaxapuiabl). [nmokoza —
MPOCTEHIINI MOHOCaXapuJl: OCOOCHHOCTH CTPOCHMSI MOJIEKYINbI, (pU3MYecKkue M XUMHUYECKHE CBOWCTBA
(Bammopeiicteue ¢ ruapokcuaoM Menu(Il), oxkuciaeHme ammuayHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOXXEHHUE TJIOKO3bI), HAaXOXJECHHWE B MPUPOJE, MPUMEHEHHE, OHOJOorHYecKas poJb.
®ortocunTe3. PpykTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u nemnntonosa kak npupoiubie noiaumepsl. CTpoeHue kpaxmaia U Heutrosio3bl. dusnyeckue
Y XUMHUYECKHE CBOMCTBA Kpaxmala (TUAPOn3, KaueCTBEHHAs PEeaKIIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOIbl U3yYCHHs BEIIECTB U UX IMPEBPALICHUI: MpoBeAeHNEe, HAOMIOIeHUE U
OTHCAaHKE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIUN OJJHOATOMHBIX CIIUPTOB
(oxucnenue »ortaHona oxcuaoM wmenu(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJICHCTBUE TJIMIIEPHHA C
ruapokcugom Memu(Il)), ampaerunoB (OKMCICHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) wu
ruapokcugiom Meau(Il), B3zammoneilicTBHE Kpaxmana C HOJIOM), TMPOBEACHUE MPAKTUYECKOW padoTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Breruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEI[ECTBA WJHM MPOJYKTa pPEaklMyd MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3oTCcoepKale OpraHndeckie CoOeqMHECHHUS.



AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHuuecKue coequHeHns. Pu3ndyeckue U XUMUYeCKUe CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe INIMLKHA). bruonorndeckoe 3HaueHre aMuHOKUCIIOT. [lenTuabt.

benku kak NmpUpoAHBIE BBHICOKOMOJIEKYJISIpHbIE coequHEeHMs. IlepBuuHas, BTOpUYHAs M TpPETUYHAs
CTpyKTypa 0enkoB. XMMHYECKHE CBOWCTBA OEGNKOB: THIPOJN3, JCHATYpalus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCIIEpUMEHTAJIBHBIE METOJAbl M3Y4YEHMsI BEIIECTB M MX IPEBpAIICHUN: HAOIIOJECHUE U OIMCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalys OCJIKOB IpU HarpeBaHUH, LIBETHbIE PEaKUU OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHHs

OcCHOBHbBIE TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, HOJUMEP, CTPYKTYPHOE
3B€HO, CTENEHb [OJMMEpPU3aLUU, CpenHsAs MoJieKylaspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPU3aUsl U MOJIUKOH ICHCAIHS.

DKClepUMEHTAJIbHBIE METO/Ibl U3YyYEHMsI BELECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHE ¢ 00pa3laMu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXnpeaIMETHBIX CBSI3eM MNpuU  M3y4yeHUM opraHuueckod xumuu B 10  kiacce
OCYILIECTBJISIETCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSTUN, TaK M TMOHSATHM,
SIBJISFOIUXCS] CHCTEMHBIMHM JUTSl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SIBJICHHE, HAy4YHbIN ()aKT, TUIIOTe3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KJIacCu(UKalNs, IEPHUOTUIHOCTD, HAOII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

®duszrka: Marepusi, SHEPTHUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO,
Te0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIIMYMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6uocdepa, 0OMEH BELIECTB B OpraHu3Me, (pOTOCHHTE3, OMOJIOTHYECKU
aKTUBHBIE BellecTBa (OeIKu, YrieBoIbl, )KUPbI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbIE TOPO/Ib, MTOJIE3HBIE HCKOIAEMBIE, TOILIIMBO, PECYPCHI.

Texnosorus: nHOieBbIE MNPOLYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTaHMUS, MOIOUIME CPEACTBA,
JIEKapCTBCHHBIE U KOCMETUYECKHUE MPENapaThbl, MAaTEPHUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHH

XUMHUYECKUN 3JeMeHT. AToM. Snpo aTtoma, WM30TOMBI. DJIEKTPOHHAs 000JI0YKA. DHEPreTHYECKUE
YPOBHH, MMOJYypOBHH. ATOMHBIC OpOUTANH, S-, P-, 0- 3memMeHThl. OCOOCHHOCTH PACIPEIC/ICHHS ICKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTYypaIUsi aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuoamyeckas cucrema xumudeckux snemeHtoB JI. U. Menpaeneena.
Ces3p mepuoanueckoro 3akona u llepuoanueckoit cucreMbl xumudeckux snementoB J[. M. Menaeneesa ¢
COBPEMEHHOU TEOpHUE CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX W CJIOXHBIX BELIECTB IO TPYINIaM U MepuojaM. 3Hau€HUE MEePHOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKasi CBS3b. BUIBI XUMUYECKOW CBs3M (KOBAJICHTHAs HETMOJISIpHAs U
MoJISIpHAsi, HMOHHAs, MeTaulnueckas). MexaHu3Mbl 0Opa3oBaHHS KOBAJICHTHOM XUMHUYECKOW CBS3HU
(oOMeHHBI M JOHOPHO-aKIENTOpPHBIN). Bomopoanas cBsi3b. BalleHTHOCTB. DIEKTPOOTPHUIATENHHOCTD.
Crenenb okucnenus. IOHbI: KATUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOECHHS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTATNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUINA KPUCTATUIMUECKON PEIIETKH.

[londatue o nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMHBIE pacTBOPBl. MaccoBasi 0J1 BELIECTBA B
pacTBope.

Knaccudukarnuss HeopraHuueckux coeAuHeHW. HomeHkiaTypa HEOpPraHMYECKUX  BEIIeCTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUUYHBIM KJIACCaAM.



Xumuueckas peakuus. Kiaccudukanus XMMUYECKUX peakUui B HEOPraHWYECKOH M OpraHuyecKon
XUMHH. 3aKOH COXPAaHEHUS! MAcChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS SHEPTUU NIPU XUMHUECKUX
peaKkuusx.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT Pa3JIMYHBIX (hakTopoB. OOpaTHMble peakiuu. XHUMHYECKOe
paBHOBecue. DAaKTOPBI, BIUSIOLINE HA COCTOSIHUE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense.

OnexkrponuTnueckas auccormanus. CuiabHble U cialbie 37MeKTposuThl. Cpeda BOJHBIX PacTBOPOB
BELIECTB: KUCJasl, HEUTpaabHasl, IEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIbHBIE METO/Ibl W3YYEHHUs BEIIECTB W MX IPEBpAIlCHUN: JAEMOHCTpauus Tabauiy
«Ilepnoguueckas cucrema XxuMmuueckux dneMmeHtoB I, M. MennpeneeBa», u3ydeHuE MOJEIEH
KPUCTATIMYECKUX PELIETOK, HAOJIO/IEHUE M OINMCAaHUE JIEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB
(pa3nokeHue MepoKcHa BOJOPOAa B IPUCYTCTBUM KaTalu3aTopa, ONpeAeIeHUE CPebl paCTBOPOB BEIIECTB
C MTOMOIIBI0 YHUBEPCATBbHOTO WHAMKATOPA, PEAKIIMM HOHHOTO 0OMEHa), MPOBECHHE PAKTUUECKON pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOM peakLum».

Pacuérneble 3aaum.

Pacu€rbl Mo ypaBHEHUSIM XMMHUYECKUX PEAKIMM, B TOM YHCIIE TEPMOXUMHUECKUE pacUEThl, pacUEThI C
HCII0JIb30BAHNEM TOHSATHUS «MAacCOBas OJISl BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnsl. [lonoxenne HemeramioB B Ilepuogmdeckod cucteme XMMHYECKHX 3jeMeHTOB [[. .
MenneneeBa M OCOOCHHOCTH CTpoeHHUsi aToMOB. Dusmyeckre CBONWCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMETAJJIOB (Ha MpuMepe KUciopoa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXXHEHITUX HEMETAJJIOB (TaJOTe€HOB, Cephl, a3ora, ¢ocdopa, yrieponaa u
KpEMHHUS) ¥ UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXKHENIINX HEMETAIIIOB U UX COCIMHEHUN.

Meramnel. [lonoxenue metamioB B Ilepuomnyueckoit cucreme xuMuueckux siaemeHToB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHUS DSJICKTPOHHBIX 000JI04eK aroMoB MeTauioB. Oomue Qusnyeckue
cBoiicTBa MeTaIOB. CIJIaBbl METAIUIOB. DIIEKTPOXUMUYECKUH P/ HAPSXKEHUH METaJIIIOB.

XWMHUYECKHE CBOMCTBA BAXHEHIIIMX METAJUIOB (HATPUM, Kallui, KalIbI[UH, MAarHUM, alFOMUHUH, ITUHK,
XpOM, KeJe30, Me/lb) U UX COCTUHEHUI.

O61ue crocoObl Noay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl M3y4€HHUs BEIIECTB M HUX IMPEBpPALICHUN: H3y4YEHUE KOJUICKIIMU
«Metamnel U CIUIaBbl», 00pa3ll0OB HEMETAJUIOB, pPELICHHE SKCIEPUMEHTAIBHBIX 3a/lad, HaONIoJIeHUE |
OMHCAaHHE JEMOHCTPALMOHHBIX U JAaOOPATOPHBIX OMBITOB (B3aUMOJEHCTBUE TUIPOKCHUIA AIOMHHHUS C
pacTBOpaMu KUCJOT U LIEI0YeH, KaYeCTBEHHbIE PEAKIIUK HAa KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce HIIU
00BEMY OJIHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, pacuéThl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEILIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponb xuMum B o0ecriedeHnn 3KOJOTMUECKOM, SHEPreTHUYEeCKON U MUIIeBOM 0e301acHOCTH, Pa3BUTUH
MeauuHbL. [IoHATHE 0 HAyYHBIX METOJaX NO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHI.

IIpencraBnenus 06 oOMUX HAYYHBIX TPUHIUIAX POMBIIIIEHHOTO MOJYYEeHUS BXKHEHIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB M MAaTEPUAJIOB: BaXKHEHUIIINE CTPOUTENIBHBIE MAaTEPHaIIbl, KOHCTPYKLINOHHBIE
MaTepHaibl, KPackH, CTEKJIO, KepaMUKa, MaTepHaibl A dJIEKTPOHUKU, HAHOMATEpUaJlbl, OPraHUUYECKUE U
MUHEepalbHbIe yI00peHusl.

X¥UMHST ¥ 3I0pOBbE YEJIOBEKA: IPaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENAapaToB, MpaBHia
0€30I1aCHOTO MCII0JIb30BaHMS IPENapaToB ObITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MEXIpeIMETHBIX CBS3eH MpU M3ydeHHH 0oOIIe U Heopranmdeckoil xumuu B 11 kimacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U TOHITHH,
SIBJIIOILUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOm1re ecTeCTBEHHO-HAyYHbIE MOHATHSA: HAy4HBIH (PaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAU3, CUHTE3,
KJaccu(uKaIys, nepuoanIHOCTb, HAOII0IeHNE, SKCIIEPUMEHT, MOJICTUPOBaHNE, H3MEPEHHE, SIBICHUE.

®dusuka: Marepus, DSHEprusi, Macca, aroM, DJJEKTPOH, IPOTOH, HEWTPOH, MOH, H30TOIl,
palMOAKTUBHOCTb, MOJIEKYJA, SHEPreTHYECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperarHoe COCTOSHUE
BEIIeCTBa, PU3MUECKUE BETUYMHBI M €AMHHIIBI UX U3MEPEHUs, CKOPOCTD.

Buosorus: kieTka, opranusM, sKocucTemMa, onocdepa, MaKpo- ¥ MUKPOIIIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OpPraHu3Me.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHosorus:: XuMUYecKass MPOMBIIUIEHHOCTb, METAJULYprusi, IPOU3BOJCTBO  CTPOUTEIbHBIX
MaTepHUajIoB, CEJIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MHIIEBas IPOMBILIIEHHOCTh, (hapMaleBTUYecKas
MIPOMBIIIJIEHHOCTh, TMPOM3BOJACTBO KOCMETHYECKMX IIpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos
JJIeKTPOHHbIE
HaumeHoBaHue
(un¢posrbie)
I | pa3jejaoB U TeM Konrtpoabubl | IIpakTHyecku
Bcero oOpa3oBarTejibHbIE
/| mporpammbl e padoThI e padoThI
0 pecypcbl

Pa3znen 1. Teopernyeckue 0CHOBBI OPraHUYeCKON XUMHH

[Ipenmer
OPraHu4ecKou
xumu. Teopus
1.1 | crpoenus 3
OpraHUYECKUX
coequHeHu A. M.
byrneposa

Utoro no pazneny 3

Pa3zgea 2. YrieBoaopoanbl

IIpenensHbIe
2.1 | yrmeBomopobl — 2
aJIKaHbI

Henpenenbusie
YTII€BOIOPOIBL:
AJIKEHBI, AJIKAJIUCHBI,

2.2

AJIKMHBI

ApomMarnyeckue
YTJIEBOJOPOIbI

2.3

IIpuponusie
2.4 | HCTOYHUKHU 3 1
YII€BOJOPOJOB U UX




nepepabdoTka

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHeHNs

3.1 | Couptel. enon 3
AJperuanl.
3.9 KapOonoBeie 7 1
KUCJIOTHI. CIIOXKHBIE
3hupbI
3.3 | VYrneBojusr 3 2
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
AMUHBI.
4.1 | AMHMHOKHUCIIOTEHI 3
benku
Hroro mo pazueny 3
Pasznea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
51 [Tmactmaccsl. 5
Kayuyxu. Bonokna
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO
YACOB I1O0 34 3 2
[TPOTPAMME
11 KJIACC
Ne Kosmn4yecTBo 4acoB
JJIeKTPOHHBbIE
HaumeHoBaHue
(ungposbie)
Il | pa3iejioB H TeEM KonTpoabubl | IlpakTnueckn
Bcero oOpa3oBaTeJibHbIE
/ NporpamMmmMbl e padoThI e padoThl
I pecypcsl
Pa3znea 1. Teopernueckne 0CHOBBI XUMHUH
CrpoeHue aToMOB.
ITepunoanueckuit 3aK0H
111 ™ [lepuoanueckas 3
CUCTEMA XUMHUYECKUX
anemeHTOB J[. 1.
MenneneeBa
Crpoenue BemecTna.
1.2 | Mmsoroobpasue 4
BEILIECTB
1.3 | Xumudeckue peakiuu 6 1 1




Uroro mo paznueny 13

Pa3nes 2. Heopranuveckasi Xumusi

2.1 | Metamibl 6 1
2.2 | Hewmeramnsl 9 1 1
CBs13b HEOPraHUYECKUX
2.3 | ¥ OpraHuYecKHUx 2
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb
3.1 | XuMmus " KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOT'PAMME
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Kop | Duaexkrp
KonTp Jlata pek OHHbIE
Ne Koa OJIbHBI T™HD uudgpos
Hyec | e | op | P€
) Tema ypoka TBO npakT odpazos
n a
. 4aco | HYECK || aTeJibH
®a
B ue 1a ble
padot KT pecypc
H
bl bl
1 [IpenmeTt opraHndeckoi XUMUH, €€ 1
BO3HUKHOBCHHE, PA3BUTHE M 3HAUCHUE
2 Teopust cTpoeHUsI OPraHUIECKUX COCTUHCHUM 1
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o KI1acCuPpUKALUHA
3 opraHuueckux BemiectB. Homenkiarypa 1
(cucremaTuyeckas) 1 TPUBUAJIbHBIC Ha3BAHUS
OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN 1
PAA
5 MertaH 1 3TaH — NpOoCTENIIne MPEACTABUTENH 1
AJIKAaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUJIEH U IPONUIIEH — MPOCTEHIINe 1
MPEACTABUTENHN AIIKEHOB
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
9 Ankanuensl. byraguen-1,3 u metunOyraaneH- 1

1,3. Ilony4yeHne CHHTETUYECKOTO KaydyKa U




pEe3UHBI

AJNKHUHBL: COCTaB U 0COOCHHOCTU CTPOCHUS,

10 TOMOJIOTMUYECKUH psifl. ALleTUIIEH —
MPOCTEUIINI NPEACTABUTEIb ATIKUHOB

1 Beluncrienus 1o ypaBHEHUIO XUMHUYECKOU
peakuuu

12 Apensl: 0eH301 1 TOIY0J. TOKCHYHOCTh apeHOB

13 I'enernueckas cBs3b YII€BOJAOPOJIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE UICTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE NCTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIeBoA0pOabD)

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U
sTaHoJ. Bomopoanas cBs3b

18 MHoOroaToMHBbI€ CIUPTHI: STUIICHTIIUKOJIb U
TJIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA, IPUMECHECHHE

20 Anpaeruapl: GopMalbIerui U aleTalbIeTu .
AnietoH

21 OnHOOCHOBHBIE ITpee/IbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAasi U YKCYCHAsI

29 [IpakTueckas pabota Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI)

23 CreapuHOBas U 0JIEMHOBAs KUCJIOTHI, KaK
IIPEJCTABUTENIN BBICHIMX KAPOOHOBBIX KUCIOT

24 MBbL1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOIOIIEE NEHCTBUE
CrnoxHble 3(hupbl KaK IPOU3BO/IHbIE

25 KapOOHOBBIX KUCIIOT. ' HAPOTIN3 CIIOKHBIX
3¢bupoB

26 XKupsl: ruapoan3, npuMeHeHne, OnoJoruuecKas
POJIb KUPOB
VYraeBoJipl: coCTaB, KiaccuduKaus

27 Bakneimue nmpencTaBUTENN: IIIIOK03a,
¢bpykTO3a, caxaposa

g Kpaxman u nemntonosa Kak IpupoHbie
MIOJINMEPBI
KonTtponrHas pabota no pazaeny

29 «Kucnopoacoaepskaiiye opraHu4eckue

coequHeHus»/ Beepoccuiickas mpoBepoydHast
pabota




OO0mas xapakTepuCTHKa a30TCOACPKALIHX

30 | opranuueckux coenunenuii / Beepocceuiickas 1 1
poBepoyYHasi pabora
31 AMUHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
32 OpraHu4ecKue COSAMHEHHs, UX OMOIOTHYECKOe 1
3HaueHue. [lentuapl. benkn kak npupoHbIe
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS
33 OcCHOBHBIE TIOHSTHS XUMHU } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IBI CHHTE3a
34 | BBICOKOMOJIEKYJISIPHBIX COEIUHEHMIA. 1
[TmacTmacchl, KaydyKkH, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 34 3 2
ITPOTPAMME
11 KJIACC
DJIeKTp
Kont OHHbIE
Ne Ko OJ")HIE)I uudpos
JIU el @ Kop ble
o/ Tema ypoka 4ec | mpakT IT a | PeEKT o0paso
TBO HYECK I K HpOB BareJib
" yac ue a T Ka HbIE
op | Padotr | g pecype

bl

bl

XUMUYECKUH 311€MEHT. ATOM. DJIEKTPOHHAS
KOH(Urypaius aToMoB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTEeMa XMMHUYECKHX 3jieMeHToB JI. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM TeOpHUe
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIUHECHHUH 110
rpynmnam v nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XHMHYECKUX 351eMeHTOB JI.1. MeHaeneeBa B
pPa3BUTUHU HAYKU

CTpOCHI/IC BellleCTBA. XUMHUYECKas CBs3b, ec
BU/JIbI; MCXaHHU3MBI O6p330BaHI/I$I KOBaJICHTHOM
CBA3H. BOI[OpOI[HaH CBA3b

BanentHOCTS. 9JICKTpOOTpI/II_IaTCJIBHOCTB.
Crernenb OKUCIICHUS. BemectBa MOJICKYJIIPpHOTO
1 HCMOJICKYJIAPHOTO CTPOCHU A

Ilonsatue o JAUCIICPCHBIX CUCTCMaAX. HctunHBIC U
KOJIJIOUIHBIC paCTBOPHI. MaccoBas mois
BCIICCTBA B paCTBOPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukaus XuMHUECKUX peaklnii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE PABHOBECUE

10

[IpaxTueckas padota Ne 1. «Bnusiaue
pa3auYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKknum»

11

DneKTpoauTHYeCKas quccoruanus. [loasatue o
BOJIOpoIHOM moka3zarese (pH) pactBopa.
Peaxiun nonHoro oomena. ['maponmz
OPraHu4€CKrUX U HCOPTaHNICCKUX BEIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHE 006 21EeKTpOIM3€e PaCIUIaBOB U
pacTBOPOB COJIEH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUU

14

Meranel, ux nosoxenue B [leproauueckoit
CHCTEME XMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
OO6mue ¢puzndecKrue CBOMCTBa METaIOB

15

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psif
HaNpPsHKEHUH METalJIOB

16

XHUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJNIOB
(HATpWiA, KaJIMH, KaJIBIIMA, MAarHUH, aJTFOMUHUMN )
U UX COeOUHEHNN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU 1 UX
COEeIMHEHUN

18

XuMHUYecKrue CBOMCTBA IIMHKA, JKeje3a U UX
COEeIMHEHUN

19

IIpaktuyeckas padora Ne 2. "Pemenue
9KCHEPUMEHTAJIbHBIX 33134 110 TEME
«Mertamne"

20

Hewmerannsl, ux nonoxxenue B [lepuoanueckon
CHCTEeME XMMHYECKUX AIeMeHTOB /. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

dusnyeckue CBONCTBA HEMETAIIIIOB.
AJIIOTpOITUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)




XHUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U UX

22 . 1
COCIUHEHMI

93 XuMu4eckue CBOMCTBa a30Ta, hocdopa u ux 1
COCIUHCHMI

24 XUMHUYECKHE CBOMCTBA YIiepoa, KPEMHHUS U X 1
COCUHEHMI

o5 [IpuMmeHeHne BaXKHEUIINX HEMETAIOB U UX 1
COCUHEHMI
O00011eHrEe U CHCTEMATH3aIlHsI 3HAHUH 110 TEME

26 «Hemerannpr». BerauciaeHus no ypaBHEHUSIM 1
XUMHYECKUX PEAKIUNA U TEPMOXUMHUYCCKUE
pacd€Thl
[IpakTueckas padota Ne 3. «Pemenue

27 JKCIIEpUMEHTAJIBHBIX 337a4 110 TEME 1
"HemeTamnsl"y

08 KoHnTpossHas padoTta o Temam «MeTayuteh 1 1
«HemeTamib»

29 Heopranwdeckne u opraHndecKre KACIOTHI. 1 1
Heopranwdeckne u opraHmdecKue OCHOBAHUS
AMpoTepHBIC HEOPTaHUYECKHE W OPTaHHICCKUC

30 coennueHus. | eHeTHUeCcKas CBI3b 1
HEOPraHMYECKHX U OPTaHUYECKUX BEIIECTB
Posp xuMuu B 00ecIieueHuH dYKOI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 06 0OMUX HAYYHBIX

32 MIPUHIIATIAX TTPOMBIIIICHHOTO MTOJTYYCHHS 1
BaKHEHIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 11

34 XUMHS ¥ 3I0POBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 51

I[TPOTPAMME
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